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1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa30BaTeJIbHOM U CIUTIIUHbI

1.1. MecTo IMCHUIIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl

VYueOHas NUCIUIUIAHA «C00.01.12 XUMUD) SIBJISIETCS JUCIUILUIAHOMN
o01reo0pa3oBaTeILHOTO IIMKIIa 00pa30BaTEeIbHON MporpaMMbl Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ MOJTYYEHUEM CPETHETO 00IIero o0pa3oBaHus B COOTBETCTBHH
¢ ®I'OC mno cnenuanbHOCTH 09.02.11 PaspaGorka M ympaBiIeHHE POrPAMMHBIM
obecrieuenrem.. B Tporiecce M3ydeHHUs AUCIUIUIHHBI (OPMHPYIOTCS KOMITCTCHIIHH:
OK-1, OK-2, OK-4, OK-7.

1.2. llesaun v mu1aHUpPyeMble Pe3yJIbTaThl 0CBOCHUS JUCUUILJINHBI:
1.2.1. leau ¥ 3a7a4u JTUCHUIIJIMHBI
[emn: @opMUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTABISIOLICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA KaK OCHOBBI IIPUHSTUSA PEIIEHUN B )KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOI'O IIOBEICHUS B IPUPOAHOM Cpele.

3agauyu IMCHUILIMHDI:

1) cdopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUUYECKHUX
IIPOILIECCOB U SIBJIEHUU B OKPYKAIOLIEH Cpele, HEJIOCTHOM HAy4YHOW KapTHHBI MHUpA,
B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISITH (POPMYJIbl HEOPTraHUYECKUX M OPTraHUYECKUX
BCIIECTB,  YPaBHEHUS  XUMHUUYECKHUX  pEAKUUM, OOBICHATH HUX  CMBICT,
VHTEPIPETUPOBATH PE3YIbTATH XUMUUYECKUX IKCIIEPUMEHTOB,

3) pa3BUTh YMEHHSI HCMOJIH30BATh HMH(POPMALUIO XHUMHUUYECKOTO XapakTepa Hu3
Pa3JIMYHBIX UICTOYHHUKOB;

4) chopmupoBaTh YMEHHS MPOTHO3UPOBATH TMOCIECACTBUS CBOCH JACSITEIBHOCTU H
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

5) chopMupoBaTh NMOHMMaHWE 3HAYMMOCTH JAOCTHIKCHUH XHMHUYECKOM HAyKH H
TEXHOJIOTUM JIJIsl pa3BUTHUS COIIMAIIBHON 1 TTPOU3BOICTBEHHOM cep.



1.2.2. IlnanupyemMblie pe3yJibTaThbl 0CBOEHHS 0011e00pPa30BaTeIbHOM
TUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Kon u | [Inanupyembie pe3ynbTaTbl OCBOCHUS JUCIUTUIMHBI
HaNMCHOBAaHHC
(bOpMpreMI’vIX OO0mue JIMCIUILUTMHAPHbIE
KOMIICTEHIIMI
OK 01. | B yactu TpyZ10BOro BOCIIUTAHMUS: - BJIAJETh CHUCTEMOU
Bri6upars - TOTOBHOCTb K TPYAY, OCO3HAHHUE | XUMHUYECKUX 3HAHUH,
CITOCOOBI IIEHHOCTH MacTePCTBa, TPYAOIIO0HE; KOTOpast BKJIIOYACT:
pelieHuss  3a7ad | - TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH | OCHOBOIIOJIATAIOIINE
POo)EeCCHOHANIBH | TEXHOJIOTHYECKOM u COIIMAJILHOM | TTOHSTHS (XuMHYeCcKui
Ol JIesITeNIbHOCTH | HANPABIEHHOCTH, CIIOCOOHOCTbD | 3JICMEHT, aToM,
MPUMEHUTEIBHO K | HHUIIUUPOBATb, IJJAHUPOBATh U | DJIEKTpOHHAss  000JIOYKa
Ppa3IUYHbIM CaMOCTOSATENIbHO  BBIMOJIHATH ~ TaKyl | aToma, S-, p- d-
KOHTEKCTaM JIeATEeIIbHOCTD; JJICKTPOHHBIC  OpOUTAIH
- HWHTEepeC K pa3nu4HbiM  cdepam | aTOMOB, HOH, MOJEKYIa,
po¢eCCUOHAIBHON IEATETHLHOCTH, BaJICHTHOCTD,
OBnazieHue YHUBEPCATHHBIMHU YUY€OHBIMH | 3JIEKTPOOTPHUIIATEIHHOCTD,
IM03HABATEIIbHBIMU JCHCTBUSIMH: CTCIICHb OKHCIICHMS,
a) 0a30BBIC JTOTUUECKHUE ICUCTBUS: XHMUYECKas CBSA3b, MOJIb,
- caMoCTOSTEeNbHO (OPMYIUPOBATH U | MOJISIpHAS Mmacca,
aKTyaJIM3UpPOBATh npo0iieMy, | MOJISIPHBII 00BeMm,
paccMaTpuBaTh €€ BCECTOPOHHE; yTIEPOAHBII CKEJICT,
- yCTaHaBJIUBATh CYIIECTBEHHBIN | QYHKIIMOHAIbHAS TPYIINA,
MPU3HAK WM OCHOBAHUS ATl CPAaBHEHUS, | pajuKal, n30Mepus,
KJIacCU(PUKALMKA U 0000IICHUS; HU30MEPBHI,
- ONpeAeNATh LENu JEATEIbHOCTH, | TOMOJOTUYECKUI psn,
3a/1aBaTh MapaMeTpbl M KPUTEPUU HX | TOMOJIOTH, YTIEBOJOPOIHI,
JIOCTHKEHHUS; KHCIIOPO- u
- BBIIBJISATH  3aKOHOMEPHOCTH U | a30TCOEpIKaIue
MPOTUBOPEYUST B  PacCMaTPUBAEMBIX | COCAMHEHHUS,
SIBJICHUSIX OMOJIOTUYECKH aKTHBHBIC
- BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTH, | BEIIECTBA (yrneBomsl,
OIICHUBAaTh COOTBETCTBHE pE3YJIbTATOB | XKUPBI, OCJIKH), MOHOMED,
LEesIM, OLEHUBATh PUCKUA TMOCIEACTBUU | MOJIUMED, CTPYKTYpPHOE
JIeATEIIbHOCTH; 3BEHO,
- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU | BBICOKOMOJICKYISPHBIC
pelIeHUH KU3HEHHBIX MPoOIeM COCIUHCHMUS,
0) 6azoBbIe HCCIIE0BATENIbCKUE | KPUCTAIIINYECKAs
TeUCTBUS: perreTka, THIIBI
- BIIAJICTh HaBBIKAMH y4eOHO- | XUMHUYECKUX peakuuii
HCCIIEA0BATENbCKON u MIPOEKTHOH | (OKHCIUTENBHO-
NEeSATEIbHOCTH, HAaBBIKAMHM pa3pelIEHUsl | BOCCTAHOBUTEIbHBIE,
npobem; 9K30-M JHJOTEPMHUYECKHE,
- BBUIBJISITH TIPUYUHHO-CJIEICTBEHHBIEC | peaKluu WOHHOT'O
CBSA3W W  aKTyaJu3WpoBaTh 3ajady, | o0OMeHa), pacTBop,
BBIJIBUTaTh TUIOTE3y €€ PpEeHIeHUs, | DIEKTPOJIHTHI,




HaxOJUTh apTyMEHTBI JUTSt
JI0KAa3aTeNIbCTBA CBOUX  YTBEPKICHUH,
3aJlaBaTh  IapaMeTpbl W KPUTEPUH
pelIeHus;

- aHAJIM3HPOBATh IOJYYCHHBIC B XOJIE
pelnieHus 3a/1aun pE3yIbTaTHI,
KPUTHYECKH OILICHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
HM3MCHECHHE B HOBBIX YCIIOBHSX;

- yMeTh TMEpPEHOCUTh 3HAaHUSA B
MMO3HABATEIIBHYI0O M MPAKTHYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- yYMETh HHTEIPUPOBATh 3HAHUSA U3
Pa3HbIX IPEeIMETHBIX 00JIacTell;

- BBIJBUTaTh HOBBIC WJICH, MpeiJiarath
OPUTHHAIILHBIC TTOIXO/IBI U PEIICHHUS;

- CHOCOOHOCTh HX HCIIONB30BaHUS B
MMO3HaBATEILHOM 5 COLIMATIbLHOM
MIPaKTUKE

HE3JIEKTPOJINTHI,
3IEKTPOJIUTUYECKAS
qucconuanus,
OKHUCITUTENb,
BOCCTaHOBUTENb, CKOPOCTh
XUMHYECKOU peakuuu,
XUMHYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (Teopus

XUMHUYECKOTO  CTPOCHHUS
OpPraHUYEeCKUX  BELIECTB
A.M. byrnepoBa, Teopus
3JIEKTPOJIUTHYECKON
JUCCOLMAIUH,
MIEPUOJUYECKUI 3aKOH
.. Menneneepa, 3aKoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3BIK

XUMHH, (PAKTOJIOTHMUECKUE
CBEJICHUA O CBOMCTBaXx,
cocTaBe, IIOJyYEHUU U
0e30MmacHoM
UCIIOJIb30BaHUU
BAYKHEUIIUX
HEOPraHUYECKUX u
OpraHWYECKUX BEIIECTB B
ObITYy M  MNpaKTHYECKOU
JESATEIIBHOCTH YEJIOBEKA;

- YMETh BBISBIISITh
XapakTepHbIe MPU3HAKU U
B3alMOCBS3b  M3YUEHHBIX
MOHSTUH, MPUMEHSATH
COOTBETCTBYIOIIME
NOHATUS TPU OINKUCAHUU
CTPOEHUS W  CBOMCTB
HEOPTraHWYECKHUX u
OpraHMYECKUX BEIIECTB U
ux MpEeBpallCHUI;
BBISIBIIATH ~ B3aMMOCBSI3b
XUMUYECKUX 3HAaHUU C
TTOHSATHSIMH "
MPEACTaBICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMeTb UCHOJb30BaTh
HaUMEHOBaHUS
XUMHUYECKUX COEIMHEHUN
MEXIYHapOAHOIO  COrO3a
TEOPETUYECKOIN 51




NPUKIATHON  XUMUU U
TPUBUAJILHBIE  Ha3BaHUS

BOKHEHIIINX BEIIIECTB
(aTHIIEH, aleTUJICH,
TJIMICPYH, deHnon,
¢dbopmanpaerua, yKcycHas
KUCJIOTA, TIIUIIVH,

YTapHbI Ta3, yriIeKUCIbI
ra3, aMMHMaK, TalleHas
U3BECTb, HeraueHas
U3BECTh, MUTHEBASA COJAA U
JIPYTUX), COCTaBIISAITh
hopmysl
HEOPTaHUYECKUX u
OpraHWYECKHUX  BEILECTB,
YpaBHEHUSI  XUMHUYECKHUX
peakiuii, OOBICHATH HX
CMBICI; MOATBEPK1AaTh
XapaKTEepPHbIE XUMUYECKUE
CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMUMH
3KCIEPUMEHTaAMH u
3aIUCAMU YpaBHEHUH
XUMHUYECKUX PEAKIUM;

- yYMeThb YyCTaHaBJIMBAaTh
NPUHAJIEKHOCTh
M3y4YEHHBIX
HEOPTraHUYECKUX u
OPTraHWYECKUX BEIIECTB K
ONpeJIeJICHHBIM KJlaccaM U
rpymnmam COEIMHECHUH,
XapaKTepU30BaTh 170'¢
COCTaB M  BaKHEWIIHE
CBOICTBA; ONpeNEnATh
BHUJIBI XUMHYECKUX CBSI3EH
(xoBasileHTHas, HMOHHaA,
MeTajjIn4ecKas,
BOJOPOJIHAS), THIIBI
KPUCTAITHIECKUX
peleToK BELIECTB;
KJ1acCU(UIUPOBATH
XUMHUYECKUE PEAKIINH;

- chopMupoBaTh
MpeACTaBICHUS: 0
XUMHYECKON
COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOU
KapTUHBl ~ MHpa,  POJIH
XUMUHU B MMO3HAHUH




SABJICHUWA  TMPUPOABI, B

(dbopmMupoBaHUU
MBIIUICHHS. W KYJIBTYPBI
JUYHOCTH, ee
(hyHKIIMOHATLHOM
IrPaMOTHOCTH,
HEOOXOIUMOK TS
pEelIeHUs  MPAKTUYSCKUX
3aa4 M DKOJOTHYECKH
000CHOBAHHOT'O
OTHOIICHHS K  CBOEMY

30POBBIO U IIPUPOIJHOU
cperne;

- YMETh MIPOBONTH
pacyeTbl MO0 XUMHUYECKUM
dbopMyiiaM ¥ ypaBHEHUSM
XUMHAYECKHX PEaKIUhd ¢
UCTIOJIb30BaHUEM
(buzmuecKux BEJIMYUH,
XapaKTePU3YIOIIUX
BEIIIECTBA c
KOJINYECTBEHHOM
CTOPOHBI: Macchl, o0BbeMa
(HOpMallbHBIE  YCJIOBUSA)
ras3os, KOJIMYECTBA
BEILIECTBA; MCIIOJIb30BaTh
CHCTEMHBIE  XUMHYECKHE
3HAHUS JUIS  TIPUHSTHSA
peueHuii B KOHKPETHBIX
KU3HCHHBIX  CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU
U X IPUMEHEHHUEM

OK
OcymiecTBIsITh
MOUCK, aHAIu3 |
WHTEPIIPETAINIO
uH(popMaluuy,
HEO0O0XO0IUMOM
JUISE  BBIOJTHEHUS
3a1a4
npodecCHOHANIbH
oM JIeATEeNHLHOCTH

02.

B  oOmactu
IIO3HAHUS

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BHUTHS HayKu 51
OOIIIECTBEHHON MPAKTUKHU, OCHOBAaHHOTO
Ha JUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO

OCHHOCTHU HAay4YHOTI'O

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHDE;
- COBEpILICHCTBOBAHWE S3BIKOBOM U

YUTATENbCKOM KYJIBTYpPhl Kak CpEeICTBa
B3aUMOJCICTBUS MEXKIy JIIOABMU U
ITO3HAHMS MUDA;

- OCO3HAHHUC OCHHOCTHU HaquOﬁ
JCATCIIBHOCTH, TOTOBHOCTbH
OCYHICCTBJIATDH IMPOCKTHYIO u
HCCICO0BATCIILCKYIO JCATCIIBHOCTD

- yMeTb IIJIaHUPOBaThb MU
BBITIOJTHATE ~ XMMHUYECKHUN
9KCHEPUMEHT

(mpeBpareHus

OpPTaHUYECKHUX  BEIIECTB
npu HarpeBaHuu,
MOJTydYeHWe JTHICHA U
W3y4EHUE €ro CBONCTB,
KayeCTBEHHBIC PEaKIINU Ha
aJIbJIeTU/IbI, Kpaxmal,
YKCYCHYIO KHCIIOTY;
JeHaTypanus OelKOB Ipu

HarpeBaHuH, LIBETHBIC
peakuuu 0€eJIKOB;
TIPOBOIUTH peaxIuu
HOHHOTO oOMeHa,

OTPEEISATh CPely BOJHBIX




WHIUBUIYaIBHO U B IPYIIIE;
OBnazieHre yHUBEPCATHHBIMU YUEOHBIMU
[03HABATEIbHBIMHU JICHCTBUSIMH:

B) paboTa ¢ nHpopMaIuei:

- BJIaJeTh  HAaBBIKAMH  [OJyYCHHUSI
uHpOpMAllUM W3 HCTOYHHMKOB Pa3HbIX
THIIOB, CaMOCTOSTEIBLHO OCYIIECTBIIATh

IIOMCK, AaHAJINW3, CHCTEMAaTU3ALUI0 U
HHTEpPIpETAIIIO uHpopManuu
Pa3IUYHBIX BUJIOB u bopm
MIpe/ICTaBJICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX
dopMaTtax ¢ y4eroM  Ha3HAYECHHUS

uHbOpMAIMM W IIETICBOH ayIUTOPHH,
BBIOMpas ONTUMAJILHYIO bopmy
MPECTABICHNUS U BU3yaTH3aIH;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTHMHOCTD uHpOpMaLuHy, ee
COOTBETCTBHE TIPABOBHIM U MOPAIBHO-
THYECKUM HOPMaM;

- UCTIOJIb30BATh cpeacTaa
WH(POPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B
pelIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpPraHU3allMOHHBIX
3ajad  C  coOmtofeHneM TpeOoBaHMH
OPrOHOMHKH, TEXHHKH O0€30MacHOCTH,
TUTHEHBI, pecypcocOepexenus,
MPaBOBBIX M OJTUYECKHX HOPM, HOPM
nH(OPMALIMOHHON OE30MaCHOCTH;

- BIIQJIETh HABBIKAMH pACIIO3HABAHUS U

3aLIUTHI uHpopMaLuy,
nH(}OpMaLMOHHON 0€e30MacHOCTH
JIMYHOCTH;

pacTBOpOB, KayeCTBEHHBIC

peaknuu Ha  cynabgart-,
kapOOHaT- ¥ XJIOpHI-
aHMOHBI,  HAa  KaTHOH
aMMOHUS; pelarhb
9KCIEPUMEHTAIbHbIC
3aJauu o TeMaM
"Metamibt" u
"HemeTtamins") B
COOTBETCTBUU C
IpaBUIaMU TEXHUKU
0e30macHOCTH npu
o0pallleHnH ¢ BelleCTBaMU
U 71a00pPaTOPHBIM
00opyI0BaHUEM;
NPEACTaBIATh Pe3yabTaThI
XUMHUYECKOTO
sKcnepuMeHTa B (opme
3aIIUCU YpaBHEHUH
COOTBETCTBYIOLIMX
peakuuii u
(opMyIMpOBaTh  BBIBOABI
Ha OCHOBE ITHX
pe3y/bTaToB;

- yMeTh aHAJIM3HUPOBATH
XUMUYECKYIO
nHpopmanuio,
HOJIY4aeMyl0 M3 pa3HbIX
HCTOYHUKOB (cpencts
MaccoBoi  MH(opManuy,
cets HTEpHET U IpyTHe);
- BJaJeTh OCHOBHBIMH
METOJaMHU HAYYHOTO
NO3HAHUS  BEIIECTB U
XUMHAYECKHX SIBTICHUI
(mabmrogeHue, U3MEpeHue,
HKCIEPUMEHT,
MO/JICIUPOBAHUE);

- YMETh MIPOBOJTUTH

pacdeTsl MO XUMHYECKUM
dbopmynaM U ypaBHEHUSIM
XUMHYECKHX peakuuid ¢

HCIOIb30BaHUEM
(buznuecKux BEJIMYMH,
XapaKTePHU3YIOIINX
BeIIeCcTBa c
KOJIMYECTBEHHOH

CTOPOHBI: Macchl, oObema
(HOpMaJIbHbIE  YCJIOBHUSA)




rasos,
BEIIECTBA;

KOJIMYECTBA
WCII0Ib30BAThH
CUCTEMHbIE  XHMHYECKHE
3HaHUS JUISL  TPUHATHUS
pelieHuid B KOHKPETHBIX
KU3HEGHHBIX  CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU
Y UX IPUMCHEHHUEM

OK 04. PaboTtathb
B KOJUIEKTUBE H
KOMaHfe,

3P PEeKTHBHO
B3aMMOJIEHCTBOBA
Th C KOJIJICTaMHU,
PYKOBOJICTBOM,
KJINEHTaMH

- TOTOBHOCTh K  CaMOpPa3BHUTHIO,
CaMOCTOSTEIHLHOCTH 51
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU yuebHo-
HCCIIE0BATEIBbCKOM, MPOEKTHOMN Hu
COIIMAJIbHOM ACSITEIBHOCTH;

OBnageHue YHHUBEpPCAIbHBIMU

KOMMYHHKATUBHBIMH JICHCTBHSIMHU:
0) COBMECTHasl IeATEIIbHOCTD:

- IIOHUMATh 51 HCIIOJIL30BaTh
MIpEeUMYIIeCTBa KOMaHIHOM u
WHJIMBUIYAIbHOU PaOOTHI;

- TOpUHUMATh  LETd  COBMECTHOH
JIeITeIILHOCTH, OpPraHHU30BHIBATH 31
KOOPJAMHHUPOBATh  JICHCTBUS IO €€
JIOCTHIKEHMIO: COCTaBIISITh IUTaH
NEICTBU, pacpeaensaTh PO C YUETOM
MHEHUN Y4aCTHUKOB o0cyxaaTh

pe3yabTaThl COBMECTHON PabOTHI;

- KOOPAMHUPOBATh U BBIOJHATH paboOTy
B YCJIOBUSIX PEaJIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

- OCYILIECTBIIATH MIO3UTUBHOE
CTpaTernyecKoe MoBeJeHUE B Pa3INUHbIX
CUTyalusiX, NPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenne YHUBEPCATbHBIMU
PETYJIATUBHBIMU IEHCTBUAMU:

T') IPUHATHE ce0sl U IPYTUX JIIOIEH:

- IpPUHMMATh MOTUBBI U APIyMEHTHI
ApYTUX JIOAEH IIPU aHAJIU3€e Pe3yJIbTaTOB
NESTENIbHOCTH;

- MpHU3HaBaTh CBOE IPaBO M IMPaBo
JPYTUX JIO/IeH Ha OLIUOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP
C MO3MIIMU APYTOro 4eI0BeEKa;

- yYMeTb IUJIaHUPOBaThb MU
BBIMOJIHATE ~ XMUMUYECKUN
9KCHEPUMEHT

(npeBpaiueHus

OpPraHUYECKUX  BEILECTB
npu HarpeBaHuH,
HOJy4YeHUEe STUWIEHA WU
W3y4YECHHE €ro CBOMCTB,
Ka4eCTBEHHbIE PEAKLIUU Ha
QIIbJICTU/IBI, Kpaxmarl,
YKCYCHYIO KUCIIOTY;
JeHaTypanus OeNKOB TpU

HarpeBaHuH, I[BETHBIC
peakuuu OCIKOB;
HPOBOJIUTH peaKiuu
MOHHOTO oOMeHa,

OTIPEACIIATh CPely BOJHBIX
pacTBOPOB, Ka4eCTBEHHBIE

peakuuu Ha  cy’abdart-,
KapOoHaT- ©  XJIOpHUI-
aHMOHBI, = HAa  KaTHOH
aMMOHWUS; pemarhb
9KCIEPUMEHTAIbHbIE
3aauu o TeMaM
"Mertanibr" u
"HemeTtamis") B
COOTBETCTBUU c
npaBUIaMu TEXHUKU
0€30MacHOCTH npu
oOpallleHnu ¢ BeleCTBaMHU
u 1a00paTOPHBIM
000pyI0BaHUEM;
MPEJCTABIATh PE3YIIbTAThI
XUMHUYECKOTO
JKcIiepuMeHTa B (opme
3arucu ypaBHEHUH
COOTBETCTBYIOIINX
peakuuin u
(hopmMynupoBaTh  BBIBOBI
Ha OCHOBE THUX

pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYyKaroleun
Cpenbl,
pecypcocOepexeH
nto, 3¢hPeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B o0GnacTH 3K0J10ri4eCcKoro BOCIIMTAHUA:
- cOPMHUPOBAHHOCTh IKOJIOTUYECKOM
KYJBbTYpHI, IMOHUMAaHUE BIIUSTHUS
COLMAIIbHO-?KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHUE MPUPOTHON U COLMAIBHOMN
cpenpl, OCO3HaHHE ri100aJIbHOrO
XapakTepa KOJIOTHUECKUX MpodiIeM;

- IUIAHUPOBAHUE U  OCYILIECTBJIEHUE
JNEUCTBUA B OKpYXalollel cpeae Ha
OCHOBE 3HAHUA LEJIe YCTOMYHMBOIO
pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEIIpUATHE JIEHCTBHIA,
MPUHOCSIIMX BPE OKPYKAOIIEH Cpeie;
-yMEHUE MPOTHO3UPOBATH
HeOIaronpusTHbIC 9KOJIOTHYECKHE
MOCJICICTBUS MPEAITPUHUMAEMBIX
JIEVCTBUH, MPENOTBPAILIATh UX;

- pacluMpeHHe OmbITa AEATEIbHOCTH
3KOJIOTUYECKOW HAIIPaBICHHOCTH;

- OBJIaJcHHE  HaBbIKAaMU  y4eOHO-
HCCIEA0BATENIBbCKOM,  NPOEKTHOM U
COLIMAJILHOM JeSITeIIbHOCTH,

- chopMHUpPOBATH
MIPEICTABIICHHS: 0
XUMUYECKON
COCTAaBJISIIOLIEN
€CTeCTBEHHOHAYYHOM
KapTUHBI ~ MHpa, POJIU
XUMHH B MO3HAHUH
SIBJICHUM  NIPUPOIBI, B
hopmupoBaHUHU
MBIIUICHASI W KYJIBTYPBI
JUYHOCTH, ee
(GyHKIMOHATBHON
IrPaMOTHOCTH,
HEo0X0 MO
pelIeHusT  MPaKTUYECKUX
3aJa4 M OKOJIOTUYECKU
000CHOBaHHOTO
OTHONIICHHUS K  CBOEMY
30POBBI0O WM IIPUPOIHOU
cpene;

- yMETh coOmro1aTh
OpaBUia  IKOJOTMYECKU
1[e7I€CO00Pa3HOTO
noBelieHuss B OBITY U
TPYJAOBOH NIEATEIHHOCTH B
HENSIX COXPaHEHUS CBOETo
3I0POBBSI M OKPYXKarOIIEH

JJIA

IIPUPOIHOMN Cpelbl;
YYHUTHIBATH OITIACHOCTh
BO3JICUCTBUSL Ha JKHUBBIC
OpraHU3MBbI
ONpEIEICHHBIX BEILECTB,
ITOHUMAs CMBICTT
[OKa3aTeyss  NpenesbHOU
JOIyCTUMOM
KOHLICHTpaluu

2. CTpyKTypAa H coaepkaHue 001eo0pa3oBaTe/IbHON JUCHUUIIIMHBI « XHUMHUS»

2.1. O0beM TUCHUILINHBI U BBl y4e0HOH padoThI

O0bem B
Buj yueOHoit padoThl yacax

OYHast
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 72




KoncyabTanum

CymMmapHasi yyeOHasi HArpy3Ka BO B3aUMO/IeiiCTBUH € 66
npenosaBartejieM

B TOM YHCIIE:

JICKIINH, YPOKH 44
MIPAKTUYECKHE 3aHATHS 22

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEPKAHUE

B TOM YHCJIC:

JICKLIMH, YPOKH

MPAKTUYCCKUC 3aHATUSA

CamocrosiTejibHas padoTa 6

HpOMe)KyTO‘lHaH aTTecTanms — 3a49eT ¢ OEeHKOH

2.2. TemaTu4eCKHH IJIAH M COACPKAHUE U CIUTIHHBI

Ounas dhopma

Dopmupy
Conep:xanue y4eOHOro marepuaja (OCHOBHOe H
HanmenoBanme Oo6bem eMble
npodeccuoHaJIbLHO-OPHUEHTHPOBAHHOE), J1a00OpaTOpPHbIE
pa3/iesioB U TeM . 4yacos KOMIIeTeH
U NPaKTHYeCKUe 3aHATHUS, IPUKJIATHON MOAYJIb
10701
OcHOBHOe coiep:KaHue 66
Pa3nes 1. OcHOBBI CTpOEHUSI BelecTBa 8
Tema 1.1. OcHoBHOE coaep:xaHue 6 OK 01
Crpoenue aromoB | TeopeTrnueckoe o0yueHue 4
XUMHYECKHUX c G —
SIEMEHTOR 4 |CoBpeMenHas MOI)[?J‘IB CTpoeljm aToMma. I/Il\:/;BOJ'II/IIIGCKI/II/I
S3BIK  XUMUH. UMUYCCKHH MEHT. KTPOHHAS
npupona 3 ecKJI aneme JIEKTPOHHA
XMMHUECKOi KOH(puUrypauust  aroma. accupuKanus  XUMHUYECKUX
R ANIEMEHTOB (s-, P-, d-37eMeHThI). BalleHTHBIE AJICKTPOHBI. 9
BaneHnTHOCTh. DneKTpOHHAs MPHUPOJAa XUMHYECKOW CBSI3H.
DNeKTPOOTPULIATETLHOCTh.  Buabl  XUMHUYeCKOW  CBSI3HU
(KoBaJIeHTHAsi, WOHHAs, MeTaJuIM4yecKas, BOJOpOJHas) U
CIocoObI ee 00pa3oBaHUS
IIpakTnyeckue 3aHATHSA 2




Pemenue 3agaHuii Ha  HCIOJB30BAaHHE  XUMHYCCKOMU
CUMBOJIMKM WM Ha3BaHWUW COEIMHEHUWA [0 HOMEHKJIATYpe
MEKIYHAPOAHOIO COX03a TEOPETHUYECKOW U INPUKIIAJIHON
XMMHM W TPUBUAJIBHBIX HA3BaHUW 11  COCTABIICHUS
XUMHYECKHX (OPMYII JBYXATOMHBIX COCIMHECHUN (OKCHJIOB,
Cynb(UIO0B, THAPUAOB U T.II.) U JPYTUX HEOPTaHUYIECKUX
COEAMHEHHUN OTAENbHBIX KiaccoB. [IpakTthueckue 3amaHus
HAa YCTAHOBJIEHUME CBSI3M MEXKIY CTPOEHHUEM aTOMOB
XMMHYECKUX DJIEMEHTOB M TNEPUOJUYECKUM H3MEHEHHEM
CBOMCTB XHMHYECKHUX DJJICMEHTOB M HMX COCAUHCHUU B
COOTBETCTBUHU C MOJN0KeHUEM [IeproInuecKoi CUCTEMBI.

Tema 1.2.

ITepuoanueckuit
3aKOH W Talimna
.. Menneneena

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqelme

[lepuoguueckast cucreMa Xumuueckux osnemeHto J[.M.
MenaeneeBa. Pusnueckuid cmpica llepuoanueckoro 3akoHa
.. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMHNYCCKUX JJIICMCHTOB, O6p33y€MBIX HMU HOPOCTBIX U
CJIOKHBIX B€HIICCTB B COOTBCTCTBHHM C IIOJIOXKXCHUEM
XUMHUecKoro ajemeHra B Ilepuoguueckoil  cucreme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue [lepuoanueckoro
3akoHa [[.M. Menneneesa. Ilpornoser .M. Menneneena.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

HpaKanecm)e 3aHATHE

Pemienne  NpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKUX
3aIaHUIl  Ha XapakTepu3aluil0 XHMHYECKUX 3JIEMEHTOB
«MeTamnnyeckue / HEMETaNIMYECKUE CBOWCTBA,
3JEKTPOOTPUIATENBHOCTh ~ XMMUYECKUX  DJIEMEHTOB B
COOTBETCTBUM C MX  DOJEKTPOHHBIM  CTPOEHHUEM U
MOJIOKEHUEM B TMEPUOJAMYECKOM CHUCTEME XUMHUYECKUX
anemenToB J.1. MenaeneeBay

OK 01
OK 02

Paszpnen 2. XuMu4yeckue peakuuu

10

Tema 2.1. Tumnsl
XUMHYECKUX

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHue

OK 01




peakui

Knaccugukanus ¥ TUITBI XUMHYECKUX PEAKLIUN C y4acTHEM
HeopraHuueckux  BemiecTB.  CocTaBiI€HHE  YpaBHEHMM
peaKiuii COeNMHEHHS, Pa3JIOKEHUs], 3aMeIeHHsI, OOMeHa, B
T.4. pEaKkL1il TOPEHMs], OKMCIICHUSI-BOCCTAHOBIICHHUS.

VYpaBHeHUs OKHCJIEHUS-BOCCTAHOBJICHHUSI. Crenenp
okucyeHnsa. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBIEHUE U
YPaBHUBAHHUE OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLuil
METOAOM  3JEeKTpOHHOro  Oamanca.  OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE peakuuu B IIPUPOJE,
MIPOM3BOJICTBEHHBIX IIpOLlEcCaX U KU3HEAEATEIbHOCTH
OpraHu3MOB

HpaKaneCKne 3aHATHUSA

KonmuecTBenHbIC OTHOIIICHUA B XHUMHH. OCHOBHBIC
KOJIMYCCTBCHHBIC 3aKOHbI B XHMMHHM H pPacuCTbl IIO
YPaBHCHUAM XHUMHYCCKUX peaKHHﬁ. Monp Kak eauHuIa
KOJIN4YCCTBA BCIICCTBA. MOJ'IHpHaH Mmacca. 3aK0OHBI
COXpaHCHUA MacCChbI n OHCPIuu. 3aKoH ABOl"aI[pO.
MOJ'ISIpHHﬁ 00beM razoB. OTHOCHUTENLHAS IIJIOTHOCTh I'a30B.
Pacuersl mo YpaBHCHHUAM  XUMHYCCKUX peaKHI/Iﬁ C
HUCIIOJIB30BAHUECM MACCHI, o0Bema (HOpMaJ'ILHLIe YCJ'IOBI/I}I)
Tra30B, KOJIMYECTBA BCIICCTBA

Tema

2.2.

DIEeKTPOTUTHIECKA
s JTUCCOIUAIUS U

NOHHBINA 00OMEH

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue

Teopust ~ SJIEKTPOJMTHUYECKOM  Auccouuanvv.  VOHBL
DNEeKTPOIUTHI, HEIIEKTPOIUTHI. Peakiun HOHHOrO oOMeHa.
CocraBieHue peakliuii HOHHOTO 0OMEHA ITyTeM COCTABIICHHS
UX TOJHBIX M  COKpPAIIEHHBIX HOHHBIX YPaBHEHUM.
KucnoTHO-OCHOBHBIE peakuuu. 3alaHus Ha COCTaBJIECHHE
VMOHHBIX peaKkInun

IIpakTnueckas padora

CamocrosarenbHas pabota “TUNBl XMMHYECKUX DPEaKLUN™.
HccnenoBanue TUIOB (IO COCTaBY U KOJIMUYECTBY UCXOIHBIX
U 00pa3ylolMxcss BELIECTB) M TMPU3HAKOB XHMHUYECKHUX
peakuuii. IlpoBeneHme  peakuuid HMOHHOTO  OOMeHa,
onpejiefieHue cpeibl BOAHBIX PAacTBOPOB. 3aJaHus Ha

OK 01
OK 04




COCTaBJICHHUEC NOHHBIX peaxunﬁ

KonrTpoabHass pabora 1 BEIIECTBA U

XUMHNYCCKUEC pCaKINn

Crpoenue

Pazpea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BeleCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa |
CTpOCHHUE
HEOPraHMYECKUX
BEIIICCTB

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue

[Ipenmer  HeopraHuvecKOH Knaccuduxanus
HEOpPraHU4YecKuX BelecTB. [IpocTeie U CloXHBIE BelecTBa.
OcHOBHbIE ~ KJIACChl ~ CJIOKHBIX  BEIIECTB  (OKCHIBI,
TUAPOKCHIBI, KHCJIOTBI, COJIN). B3anmocBss3p
HEOPraHUYeCKUX  BELIECTB.  ArperaTHble  COCTOSIHUS
BemiecTBa. Kpucramnmueckue u amopdHbie BeniecTa. THITBI
KPUCTANIMYECKUX  PELIETOK (aTOMHasg, MOJEKYJIsIpHas,
WOHHAsl, MeTaJuIM4YecKas). 3aBHUCHMOCTb  (PU3NUYECKUX
CBOMCTB BEUIECTBA OT THUNA KPUCTAUIMYECKOW PELIECTKH.
3aBUCUMOCTh XMMHUYECKOW AaKTHUBHOCTU BEILIECTB OT BHUJA
XUMHUYECKOM CBA3M W THUNA KPUCTALUINYECKOHW PELIETKU.
[TpuunHBI MHOTOOOpa3us BEIIECTB

XHUMHU.

IIpakTnueckas padora

HomeHkiarypa  HEOpraHMYeCKHX  BEIIECTB:  Ha3BaHUE
BELIECTBA HCXOAS U3 HMX XHUMHUYECKOW (OpMyNbl WIH
COCTaBJICHHE XUMHUYECKON (OpMyJbl HCXOJs U3 Ha3BaHUSA
Bemiectea 1o MexayHapoanou — (MIOITAK)  wnwm
TPUBHUATBHON HOMEHKJIATYypE.

Pemenne mnpakTHyeckux 3aJaHUil MO  KJIAcCH(HKALUH,
HOMEHKJIAType U XUMHYECKUM (popMynaM HEOpraHMYecKuX
BEIIECTB PA3IUYHBIX KJIAcCOB (yrapHblil ra3, yrJIEKHCIHbIH
ras, aMMHUaK, TraiieHas H3BECTb, HEraumieHas H3BECTb,
MUTHEBAS COJIAa M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIbI
XUMUYECKUX BEUIECTB, ONPEACIATh IPUHAIIEKHOCTh K
knaccy. Mcrounukn xumuueckod HHGOpManuu (CpeacTs
MaccoBoil nH(popmanuu, cetb MuTepHeT u apyrue). [lonck
uH(popMaIu o Ha3BaHUsM, UACHTUDHUKATOPAM,
CTPYKTYpPHBIM (hopMysIam

OK 01
OK 02

Tema 3.2. Ousuko-
XUMHUYCCKHUC
CBOMCTBa
HeopFaHI/I'-IeCKI/IX
BCIIESCTB

OcHoBHOE coaepkaHue

Teoperuueckoe o0yueHue

Mertamnbl. O6mue ¢u3nueckue W XMMHUYECKHE CBOMCTBa
MeTauioB. CrmocoObl TONy4YeHUs. 3HaYe€HHWE METAUIOB |
HEMETAJVIOB B TPUPOJIC M KU3HEICITEITHLHOCTH YeJIOBEKa M

OK 01
OK 02




opranu3moB. Koppo3usi MeTauioB: BHABI  KOPpO3UH,
CIOCOOBI 3aUThl METAJUIOB OT KOPPO3UU

Hemeramnel. OOnme ¢u3ndeckue U XMMHUYECKHE CBOMCTBA
HeMeTaJUIoB. TumuyHble cBoiicTBa HeMetauioB [V- VI
rpynm.  Knaccudukanmuss W HOMEHKIATypa COCIMHEHUI
HeMeTalioB.  KpyroBopoThl OHMOTEHHBIX JJIEMEHTOB B
pupoJie

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BelIeCTB (OKCUIOB, THAPOKCHUIIOB, KHCJIOT, COJEH u Ap.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX BEIECTB,
BOJIOPOAHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHUJIOB

HpaKaneCKne 3aHATHUSA

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIHil ¢ ydyacTHEeM
MIPOCTHIX U CIIO’KHBIX HEOPTaHMYECKUX BEIIECTB: METAILJIOB U
HEMETAIJIOB,  OKCHUIOB  METAJUIOB,  HEMETAUIOB H
aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHUYECKUX  KHUCIOT,
OCHOBaHUHN M aM(OTEPHBIX THIPOKCHIOB; HEOPTaHUYECKUX
colieil, XapakTepu3ymolux ux cBoicTBa. KoHTpoabHas
padora 2 CBoiicTBa HEOPraHUYECKUX BELIECTB

Tema 3.3.
WNnentuduxanus
HEOPTraHUYECKHUX
BCIISCTB

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue

Pemenne 3amay mo XMMHYECKHMM CBOMCTBAM METANIOB M
HEMETAJIOB, M0 PACIIO3HABAHUIO U MOJYYEHUIO COCTUHEHUIN
METAJLIOB ¥ HEMETAJIOB.

Wnentuduxarms HEOPraHUYECKUX BCIIIECTB c
WCIONIb30BaHUEM  HMX  (U3UKO-XMMHUYECKUX  CBOMCTB,
XapakTEepHbIX KAYECTBEHHbIX peakiuil. KadyecTBeHHbIE
peakuuu Ha cynbpar-, KapOoHAT- W XJOPHA-aHUOHBI, Ha
KaTHOH aMMOHUS

CamocrosiTesibHas padora

Pemenne NpakTHKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKHUX
3aIaHAl Ha CBOWMCTBA, COCTaB, MOJy4YeHHWE W Oe30macHoe
HNCIIOJIB30BAaHUC Ba)I(HefIIHPIX HeOpFaHI/I'-IeCKI/IX BCIIICCTB B
OBITY U IPAKTHYECKOH JEATEeIHLHOCTH YeTIOBEKa

OK 01
OK 02
OK 04




Pa3pea 4.

CTpoeHue U CBOMCTBA OPraHMYEeCKHUX BellECTB

18

Tema 4.1.
Knaccudukanus,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIICCTB

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

[TosiBeHre M pa3BUTHE OPraHUYECKOW XMMHH KaK HayKH.
[Ipenmer opranudyeckoid XuMuM. MecTo HW 3HAYEHHUE
OpraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHUE KaK MOPSJIOK COEAUHEHHS aTOMOB B
MOJIEKYJIE ~ COTJIaCHO  MX  BaJeHTHOCTH. (OCHOBHBIE
MOJIOKEHUS TEOPUH XMMUUYECKOIO0 CTPOCHUSI OpPraHUYEeCKUX
coenunennii  A.M. bBytnepoBa. VYriiepoaHbId  CKEJET
OpraHUYECKON MOJIEKYJbl. 3aBUCUMOCTbh CBOWCTB BEILIECTB
OT XMMHUYECKOI0 CTPOCHUSI MOJIEKYJT. 30Mepust U u30Mephl.

[TonsTue o ¢pyHkuroHanbHOM rpymme. Paaukan. [Ipunuumns
KJaccupuKanuu OpraHUYECKUX COEIMHEHUI.
MexnyHapoanas HOMEHKJIaTypa u MPUHLHUIIBI
HOMEHKJIATypbl OpraHuyYecKux coenuHeHuil. Ilonarue o006
a30TCOJIEPKAIUX COCAMHEHUSIX, OMOJOTMYECKH AKTHUBHBIX
BemiecTBax  (yriaeBojax, Kupax, Oeiakax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUAX (MOHOMEp, MOJIMMEp,
CTPYKTYpPHOE 3BEHO)

2

HpaKanecmle 3aHATHUSA

HomeHKkiarypa OpraHM4eCKHX COEOUHEHUN OTAEIIBHBIX
KJIaCCOB (HACBIILIEHHbIE, HEHACBILIEHHbIE U apOMaTUYECKUE
yIJI€BOJOPOABI, CHUPTHI, (EHOJbI, albJETHAbl, KETOHBI,
KapOOHOBbIE KUCIOTHI U Jp.) CocraBieHHE IMOJHBIX H
COKpAIllEHHBIX  CTPYKTYPHBIX  (OpPMYyJT  OpraHHMYECKUX
BEILECTB OTIEIBHBIX KJIACCOB, MCIOJb3Yys UX Ha3BaHUsA IO
CHCTEMaTUYeCKOH W TPHUBHAIBHON HOMEHKIAType (STHIIEH,
alleTWIeH, IIMLUepuH, ¢(enon, Qopmanbaernn, ykcycHas
KHCJIOTa, TINMOUH). Pacyersl mpocteiimeit  Gopmyiisl
OpraHUYECKON MOJIEKYJIBI, UCXOIs U3 DIIEMEHTHOIO COCTaBa

(B %)

OK 01

Tema 4.2.
CsoiicTBa
OpTraHUYECKHUX

OcHoBHOE coaepkaHue

Teoperuueckoe o0yueHue

OK 01
OK 02




COECIMHEHNN

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUU
OTIENBHBIX KJIACCOB (OCOOCHHOCTH KJIACCH(PHKAIMU |
HOMEHKJIATYPHl BHYTPH KJIacCa,; TOMOJIOTHUECKHHA PSII |
obmas Qopmyna; wu3omepusi; (U3MUECKHUE CBOWCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYCHHUS):

— TpenebHbIe YIIEBOAOPOIbl (ATKAHBI M IUKJIOAJIKAHBI).
I'openne meTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHUKOB TeIlja
B IPOMBIIICHHOCTH M ObiTy. CBOicTBa MNPUPOIHBIX
yIJIEBOJIOPOOB, HAXOXJACHHWE B MPUPOAEC U INPUMEHEHHE
AJIKaHOB;

— HempejaeNbHbIE (QJIKEHBbI, AJIKUHBI W QJIKAJAUEHBI) U
apoMaTHYeCKHUEe YIJIEBOJOPOJbl. l'OpeHue aneruneHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH IS CBapKu U
PE3KH METaIOB

— KHCJIOPOJICO/IEPKAIIUE COETUHEHUS (CIIUPTHI U (PEHOIMBI,
KapOOHOBBIE KHUCIIOTBI M AQHPHI, aJIbJETHIBl U KETOHHI,
HKHUPBI, YIJIEBOIBI). [IpakTnueckoe IpPUMEHEHHE
STHJICHIJIMKONS,  rimnepuHa,  (enoma.  IIpumenenue
dbopmanbaeruaa, aleTanbAeTu/1a, YKCYCHOM KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Morolie cBoiicTBa
MbLIa

— a30Tco/eprKallue COeAMHEHUs (aAMUHBI U aMUHOKHCIIOTHI,
Oenkn). BricokomornekynsipHbie COEIMHEHUs
(cuHTeTHYECKHE W OMOJOTUYECKH-aKTUBHBIE). MoHOMED,
MOJINMEP, CTPYKTYpHOE 3BeHO. [lonnmepuzanys sTHiIeHa Kak
OCHOBHO€ HaIIpaBJICHUE €0 UCIOIb30BaHUS.

l'enernueckass cBsA3b MEXAY KIacCaMH OPTraHUYECKHUX
COE€IUHEHUN

IIpakTHYecKkue 3aHATHSA

OK 04




CBolicTBa OpraHMYECKUX COEAMHEHUN OTAEIbHBIX KJIACCOB
(TpuBHaNBHAS u MEXyHapoaHas HOMEHKJIATypa,
XUMHUYECKUE CBOWCTBA, CIOCOOBI MOJYYEHUSs): MPeIeIbHbIC
(ayIKaHBI ¥ LUKJIOAJIKAHbBI), HETIPEJAEIbHBIC (AIKEHBI, aTKUHbI
Y aJIKaJIMeHbl) U apOMATUYECKHUE YTIEBOAOPOJbI, CIIUPTHI U
(deHonbl, KapOOHOBBIE KHUCIOTHI U AQUPHI, AIBACTUIBI H
KETOHBbI, aMUHbl U AMUHOKHUCIIOTHI, BBHICOKOMOJIEKYJISIPHbIC
COeMHEHMs. 3aJaHusd Ha  COCTAaBJICHHE  ypaBHEHMI
XMMHYECKUX PEaKIU C y4acTHEM OpPraHWYECKUX BEIIECTB
Ha OCHOBaHUU UX COCTaBa U CTPOCHUS

CocraBnenue cxemM peaknuidi (B TOM  4YHCIE  TIO
MPEIJI0KEHHBIM [EMOYKaM MIpeBpaIICHUi),
XapaKTEPU3YIOINX XHUMHUYECKUE CBOMCTBA OPraHHMYECKHUX
COCITMHEHUH OTJEBHBIX KIACCOB, CIOCOOBI UX IMOJIYICHUS H
HAa3BAHUE OPraHUYECKUX COEAMHEHHI MO TPUBUAIBHOW HIIH
MEXIYHAPOAHOM CUCTEMAaTUYECKOW HOMEHKIIATYpE.

Pemenue MMPAaKTUKO-OPHUCHTHPOBAHHBIX TCOPCTUYCCKHX
SaﬂaHI/Iﬁ Ha CBOICTBa OpPraHu4YCCKuX COCIUHECHUMN
OTACIBHBIX KJIACCOB.

Pemenne 3amau Ha “IIpeBpalieHnss OpraHUYECKUX BELIECTB
pyu HarpeBaHuu'". MoieaupoBaHUuEe MOJIEKYI M XMMHUECKUX
IIpEBpAIICHUI Ha IPUMEpE dTaHa, DTUIICHA, alleTUICHA U JIp.

Tema 4.3.
WNnentuduxanus
OpTraHUYECKUX
BEIICCTB, 150.¢
3HAYCHUE H
MPUMEHEHUE B
OBITOBOM n
IIPOU3BOJCTBEHHOMN
JIeSITeIIbHOCTH
YyeJioBeKa

OcHoBHOE coa€cpiKkaHue

Teopernueckoe o0yuenue

buoopranunueckue COEMHEHUS. [Ipumenenue "
Ouosiornyeckas pojib yriaeBoJoB. OKUCIEHUE YIIeBOJIOB —
HWCTOYHUK SHEPruu JKUBBIX  OpraHusMoB. OOnacTu
MPUMEHEHHUsST aMUHOKHCTIOT. [IpeBpamnienns 0enKkoB mumm B
OpraHu3Me. buonornueckue byHKIIIHN OEJIKOB.
buonornueckue ¢yHknun xupoB. Ponb opranmueckoit
XMMHUU B pEIIEHUH MPoOIIeM MUIEeBOH 0€30MacHOCTH

Ponp opranuueckoii XuUMHH B pelIeHHH TpoOieM
JHEPreTHYeCKOl O0e30MacHOCTH, B Pa3BUTHH MEIHIIMHEI,
CO3/IaHUU HOBBIX MaTE€PUaJIOB, HOBBIX UCTOYHUKOB YHEPTUHU
(ampTepHATUBHBIE UCTOYHUKK  dHepruu). OmacHOCTh
BO3JEHCTBUS HAa JKUBBIE OPraHU3Mbl OPraHUYECKUX
BEILIECTB OT/AENbHBIX KJIACCOB (yrJIeBOAOPOIbI, CIHUPTHI,
(heHOIBI, XJIOPOPTaHUYECKUE TPOU3BOIHBIE, ANBJACTUIBI U

OK 01
OK 02
OK 04




Ip.), CMBICI  TIOKa3aTeylsd MpeleibHO  AONYyCTUMOM
KOHLEHTPALUN

CamocTrosiTeqbHasi padora

Pemenne 3amay  Ha HAGHTU(UKALMIO  OPraHHUYECKHUX
COEMHEHUI OTAENbHBIX KJIACCOB (Ha MpUMeEpe allbJeTru/I0B,
Kpaxmasa, YKCYCHOW KHCIOTbI, O€JIKOB U T.L) C
HCIIOJIb30BaHUEM MX (U3UKO-XMMHYECKHX CBOWCTB U
XapaKTEepHBIX KaueCTBEHHBIX peakiuil. JleHatypanus Oenka
npu HarpeBaHuu. L{BeTHbIC peaxkuuu OenKOoB.
Bo3HMKHOBEHHE aHAIUTUYECKOTO CHUTHANIA C TOYKHU 3PEHHUS
XUMHUYECKHUX TMPOIECCOB NpPU MPOTEKAHUU KaueCTBEHHOM
peakuuu, MIO3BOJISIOIIEH UICHTH()HUIIIPOBATH
MIpeIJI0KEHHBIE OpPraHNYeCKHEe BEIIeCTBa

Kunernyeckue u TEPMOAUMHAMHUYECCKHUEC 3AKOHOMEPHOCTH

Paspean S. .
NPOTEeKAHUSI XUMHUYECKHX pPeaKIuid
CxkopocTh OcHoBHOE co/lep:KaHue OK 01
XUMHAYECKHIX
. T THYECK YeHH OK 02
peaKIil. eopeTHyYecKoe 00yueHHue
XUMHUYECKOE
CkopocTh peakllMy, €€ 3aBUCUMOCTb OT Pa3IuYHbIX
paBHOBECHE
(hakTopoB: HPUPO/IbI pearupyomux BELIECTB,
KOHIICHTPALMU pearupyromnux BelIeCTB, TEMIIEpaTypbl |
IJIOUIA/I PEAKIIMOHHOW MOBEPXHOCTHU. TeruioBbie 3PPeKTh
XUMHAYECKHUX peakuil. DK30- U 3HAOTEPMHUUECKUE, PEAKIIHUH.
O6parumocTh peakiuid. XUMHYECKOE pPaBHOBECHE M €ro
CMEIlleHne 1oJ  JeMCTBHEM  pa3iuyHbIX  (DaKTOpOB
(KOHIIEHTpaIMsi PEareHTOB WM TPOAYKTOB  PEaKIuH,
JlaBlieHHe, TeMmIepaTrypa) MJis CO3/aHUS ONTUMAJIbHBIX
YCJIOBUH MPOTEKaHUs XUMHUYECKHUX IporeccoB. [Ipunmmmn Jle
[Tarense
IIpakTnyeckue 3aHATHSA OK 01
PemieHre MpakTHKO-OPUCHTHPOBAHHBIX 33JaHUN Ha aHaIn3 OK 02

(baKTOpOB, BJIMAIOIIUX HAa U3BMCHCHUC CKOPOCTHU XUMHUYECKOH
pCaKknuu, B T.4. C MO3UILINN 3KOJIOTHYECKU uenecooGpa3Hor0
IIOBCIACHHA B 6BITy 151 prIIOBOﬁ ACATCIIBHOCTH B ILCIIAX
COXPAaHCHUA CBOCTO 3O0POBBA U Opr)KaIOIJ_ICﬁ HpHpO,Z[HOfI




Cpe/Ibl.

Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  33JaHUA  Ha
npumenenue npunuuna Jle-lllatense npns HaxOXIEHUS
HaIpaBJIEHUs] CMEIICHUSI PaBHOBECUSI XMMHUYECKON peaKInu
1 aHanu3 (PaKTOpOB, BIUSIOUINX HA CMEUICHHE XUMUYECKOTO
paBHOBECHs

KonTtpoabHnas pabora 3 CKopocTh XUMHUYECKUX PEAKLMHN 1
XMMHUYECKOE paBHOBECHE

Pa3neu 6. PactBOpbI
TeMma 6.1. OcHOBHOE co/iep:KaHue OK 01
ITonstue 0| Teoperuueckoe o0yuenune OK 02
pacTBopax -
PacTBOpeHune kak GU3MKO-XUMHUYECKHA Tporecc. PacTBOpHI. OK 07
CriocoObl  MPUTOTOBJIEHUS PacTBOpPoB. PacTBOpUMOCTB.
MaccoBast g0 pacTBOpeHHOro  BemecTBa. (Cwmblca
MIOKa3areyisl MpeieabHO JOMYCTUMOM KOHLEHTPAlMU U €ro
WCIIOJIB30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.
[IpaBuna 5KOJOTMYECKH LEIecO0Opa3HOro IOBEACHUS B
OBITY U TPYIOBOM JAEATENbHOCTH B LEISIX COXPaHEHMS
CBOErO 3JI0pPOBbSl M OKpPYXKAlOLIEH IPUPOJHOU Cpensl;
OMACHOCTb  BO3JCHCTBUSI  HA  JKUBbIE  OpPraHU3MBI
OIIPECIEHHBIX BEIIECTB.
CamocrosiTesibHasi padoTa
Pemiennie npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI
Ha  pacTBOpbl,  HUCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEJIOBEKA
Tema 6.2.|OcHOBHOE coepkaHue OK 01
Hccnenosanune
" IIpakTnyeckoe 3aHATH OK 02
CBOICTB pacTBOpOB p eeroe 3 ¢
OK 04

CriocoObl BbIpaKEeHUsI KOHIIEHTPAIIUN PaCTBOPOB

Pemenne  3amau Ha  NPUTOTOBIEHHE  PacTBOPOB
[IpuroToBnenue pacTBOpPOB 3aJaHHOW (MaccoBoi, %)
KOHLIEHTpALUN (c IIPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIPEICJIEHUE CPEJIbl BOJHBIX PACTBOPOB.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE

(comep:kaHue NPUKJIATHOTO MOAYJISA)




XyumMua B OBITY M IPOMU3BOACTBEHHOH JeATEIHLHOCTH OK 01
Pa3znen 7. eTOBeKA y P 6

4eJI0B

OK 02
Xumus B ObiTy u|OCHOBHOE COepKaHUe 6 OK 04
MIPOU3BOCTBEHHOMN T 5 2
eopeTHYecKoe o0yueHne

NEeATeILHOCTH p y OK 07
CIOoBCKa Hoseiitiie ~ DOCTHXKEHHS ~ XUMHYECKOM  HAayKH |

XUMHAYECKOH TexHoiaoruu. Ponb XUMHUH B 0OeCIedYeHHH

JKOJIOTHYECKOMH, SHEPreTUYECKOU u MMUIIEBOA

0e301acHOCTH, pa3BUTHH MeauuuHbl. [IpaBumia mowcka u |4

aHaJM3a XUMUYEeCKoW uHOpManmMu U3  Pa3ITUYHBIX

HMCTOYHUKOB (HayyHas © y4eOHO-Hay4yHas JHUTEpaTypa,

cpencTBa MaccoBoi nH(popMaluu, cetb UHTepHET)

I[IpakTHYeckue 3aHATHS 2

[Touck u aHanmM3 KEWCOB O NPUMEHEHUU XUMHUYECKUX

BEILIECTB u TEXHOJIOTHI c y4eToM Oymyteit

npoecCHOHATLHON JEATSILHOCTH 0 TEMaM: BaKHEHIIIHE

CTPOUTENBHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUaIbI,

KpacKH, CTEKJIO, KepaMHKa, MAaTepUajbl JJIA IJICKTPOHUKH,

HaHOMAaTepHalbl, TEKCTUIbHBIE  BOJIOKHA, HCTOYHHUKHU 2

SHEPruM, OpraHMYecKHue U MHUHEpallbHble yI00peHus,

JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: IlpencraBineHue pe3ysbTaTOB PEHICHUS KEWCOB B

(hopme MUHU-IOKIIAIa C TIpe3eHTaIuen

IIpomMe:xxyTouHasi aTTecTalUs MO TUCHUILIMHE (3a4eT)

Bcero 72

3.1. Jlua peanu3anuu NPOrpamMmbl y4eOHOHM TUCUHMILIMHBI MPeIyCMOTPEHbI
cjeayinne crenrajbHble MOMeIIeHNs:

3. YCJIOBUS PEAJIN3ALIAU ITIPOTPAMMBI OBIIIEOBPA30OBATEJIBHOM

AU CHUITVINHBI « XUMMU S

3.1. TpeOoBaHNsI K MUHUMAJIBLHOMY MATEPHAJBHO-TEXHUYECKOMY 00eCIe4eHHI0

Hna  peanuzanuu

naporpamMmbl  JUCHUINIIMHBL  JTOJIZKHBI OBITH npeaAyCMOTPCHBI

cIeayromue

CIICIUaJIbHbIC TIOMCIICHHA: y‘-IC6HLII>i KaOMHET XUMHH U/UIU yqe6H0171 XUMHYECKOMN J'Ia60paTOpI/II/I.

IHomemenne Ne - 412. JlabopaTopust XuMHUH

CTOJEI — 14 mT.,
CTyJbs - 28 WT.,




CTOJI U CTYJI IpenoAasarens — 1 mirt.,

TpuOyHa — 1 mir.,

JIocKa MenoBas — 1 mmiT.,

IlepcoHANIBHBIN KOMIBIOTEp € MOIKIIOYEHHEM K ceTH «/HTepHeT», NMpPOEKTOp, MHTEPAKTUBHALA
nocka— 1 wT, npurep, yueOHO-HArISAHBIE TOCOOUS - B 3JIEKTPOHHOM BHJIE.

O0opynoBanue J1abopaTopun XuMUM: XUMUYECKas MOCYJa, XUMUYECKHE PEAKTUBBI, BBITSKHOU
mKad I XUMHYECKOW MOCYAbl - 2 MIT., aBTOKJIaB HAacTodbHBIH DGM-200, AkBa AUCTHUILISATOD
anektpuueckuit, Becel CAS SW-10, Becbot CAS SW-5, Bechl 3JEKTPOHHBIE aHAJIUTHUYECKUE,
mukpockon Ansramu [IOJIAP 3 — 2 mrt., Mmukpockon Ansramu BHO — 6 wT., Mukpockon AnbTamu
136T, mukpockon Ouonornueckuii buomam W, MHKpOTOM, Tra30)KHIKOCTHBIA Xpomatorpad
«Munuxpom  5-3», MHUHH-IKCIpecc-T1adopaTopust JI/KOMILIEKC o0ClIeZIOBaHUSI XUMHUYECKOM
3arpsi3BHEHHOCTH OKpyxkaromiei cpeabl «l[luenka», muHH-3Kcnpecc-nadoparopust «Iluenka-P» B
KOHTEIHepe-yKIIaJKe TUla «KeWc», Moilka jaboparopHas — 2 mT., HaOOp ISl OIpeneieHHUs
3JIEKTPONPOBOJAHOCTH PACTBOPOB, HAOOP CTEKJISTHHOW MOCYABI ISl Ja0OpaTOpHBIX IeNnel, mpudop
JUIL  M3MEpPEHUs KHUCJIOTHOCTH BBOAHBIX pactBopoB (PH-merp, hp-150 MM), Ttepmocrar
CYXOBO3AYIIHBIN, LieHTpudyra labdopaTopHas, nuudpoBas OKyiIsdpHas kKamepa 3 Miukc, mkad
CYIIWJIbHO-CTEPUIM3AI[MOHHBIN, dJeKTpudeckuii mpubop ansa cymkud mnocynsl  [19-2010,
aNeKTpudeckuil mpubop Memranka marHutHas MM-135 Tarnep (mo 10 11.), MeH3ypKH, MUIMETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIbI, IPEIMETHbIC U MOKPOBHBIC CTEKJA, TIAHILIETHI IJIs
KaleJbHBIX peakiuii, GuibTpoBaibHas Oymara, IPOMBIBAJIKH, CTEKIISIHHbIE MPOOUPKH, PE3UHOBBIC
npoOku, (oHapUKHU, HAOOP PEaKTUBOB, CTEKJISHHBIC MAJTOYKH, IITATUBHI AJS MPOOUPOK; MEpHBIC
UIMH]IPBI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JeTUTeNbHbIe mmuHapuueckue (50-100 mi), cTynku ¢
necTukoM, (GaphopoBhie YAIIKH, MUHIETHI, (QUIBTPHI OyMaKHBIC, BaTa, MapJjsi, YacOBBIE CTEKIA,
AJIEKTPOIUINTKH, JIADOPAaTOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKU, CIIUYKU, MPUOOP IS MOJIydYEHUs
ra3zoB (MM TPOOUpPKa € Ta300TBOIHOM TPYOKO¥), AeprKaTENH I MPOOUPOK, CKIISTHKHU ISl XpaHEHUS
PEaKTHBOB, pa3laTOYHbIC JIOTKH; xuMuueckue ctakanbl (50, 100 u 200 mur); mmaTenu; MAHIETH;
TUTEJIbHBIE MBI, CEKYHI0MEPHI (TailMepbl), MepHble pooupku (Ha 10—20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mu1), BonsiHast OaHs (MIJIM TEPMOCTAT), CTEKIISTHHBIE MAJIOUYKH; KOHUYECKHUE KOJIObI
st tutpoBanust (50 u 100 mi); MHAMKATOpHBIE MOJOCKU A omnpenenenus pH u cranmapTHas
MHAMKATOpHAs LIKala; yHUBEpcalbHbIM MHAUKaTOp; nuneTtku Ha 1, 10, 50 mu (umm nos3atopsl Ha 1,
5 u 10 mm), OropeTku Ajs TUTpOBaHUA, MeAuIMHCKHE mmpunbl Ha 100—-150 mui, naGopaTopHbie
W/ aHATUTHYECKUE Bechl, pH-MeTpsl, cymminbHbIN mKad, u ap. sabopaTopHoe 000pya0BaHHE.

3.2. UuopmannoHHoe odecniedeHre peajn3aluu NporpaMmmbl
3.2.1. OcHoBHBIE NEeYATHBIE U YJIEKTPOHHbIE M3IAHUS

1. Xwumusa: yueOnuk g By3oB/ FO. A.Jlebene, I'. H. ®aneeB, A.M. I'ony0Ges,
B. H. [llanoBan ; mox o6meit penaxmueii I'. H. daneeBa. — 3-e u3z., nepepad. u gon. — Mockaa :
WznatenberBo HOpaiit, 2025. — 445 ¢. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-21209-9.
— Tekcr : omektponHbii // O6pazoBarenpHas mmiatpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/566059

2. Xwumwus. 3aJauHuK : yd9eOHOE MocoOue Ui CpeHero NpodecCHoHaIbHOTro 00pa3oBaHus /
nox obmieir pemaknmed I'. H. @aneeBa. — Mocksa : MsnmatenbctBo FOpaiitr, 2025. — 238 c. —
(ITpoceccuonanshoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekct : 31eKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561902

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH
3. Huxonbckuit, A. b. Xumus : y4eOHUK U MPAKTHKYM TSI CPETHETO TPOPECCHOHATHHOTO



https://urait.ru/bcode/566059
https://urait.ru/bcode/561902

obpaszoBanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e¢ wu3n., mepepab. u gom. — Mocksa :
M3narensctBo FOpaiit, 2025. — 507 c. — (IIpodeccuonansnoe obpazoanue). — ISBN 978-5-
534-01209-5. — Texkct : anexTpoHHbId // O0pa3oBarenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562271

4. Pocun, W.B. Xumuns: y4eOHHMK M TPAKTUKYM JUIS CPEIHETO NPOPEeCCHOHATBLHOTO

obpazosanus / 1. B. Pocun, JI. JI. Tomuna, C. H. ComoBbeB. — Mocksa : M3natenscTBo HOpaiit,
2025. — 328 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02484-5. — Texkcr :
AJICKTPOHHBIN /! OO6pa3zoBarenpHas maTdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/580187

4. KoHTpOJIb 1 OlIEHKA Pe3yJbTATOB OCBOCHHS Y4eOHOM JUCIUIIIMHBI

Kox wm
HAaHMeH
oBaHHe
Ne | popmup |Monyns/Paznen/Tema |Pesyabrat o0ydyenusi | THIIBI OlIEeHOYHBIX MePONPHUSATHIA
yeMbIX
KOMIeT
CeHIUI
| OcHOBHOe coep:kaHue
1 ®opMyIHpPOBATH
Pazgen 1. OcHoBbI PMyJHP
0a3oBble NMOHATHA H
CTPOEHMS BellecTBa
3aKOHBI XUMHUH
1.1 | OKO0l Crpoenne aToMoB |CoCTaBIIATh l. Tect «CtpoeHue aTOMOB

XHUMHUYCCKUX OJJICMCHTOB

XUMHUYECKHE (HOPMYJIIbI

XUMHYCCKUX DJJCMCHTOB W IIpUpPOJa

U TPUPOJIa XUMUYECKOM |COCTUHEHUI B|XMMHUYECKOU CBSI3M.
CBSI3U COOTBETCTBHU co
2. 3amaun Ha COCTaBJIEHHUE
CTENEHBIO OKHCICHHUS
XUMUYECKUX (OPMYI JIBYXaTOMHBIX
XUMHAYECKUX N
coenquHEHUN (OKCUIOB, CYIb(UIOB,
DJIEMEHTOB, MCXOIs U3
TUAPUJIOB U T.I1.).
BAJICHTHOCTH u
BNEKTPOOTPUIATENBHO (3.  3amaHus Ha  MCIHOJIb30BaHUE
CTH XUMHAYECKON CHMBOJIMKH W Ha3BaHUU
COEIMHEHNH o HOMEHKJIaType
MEXKTYHAPOIHOTO co103a
TEOPETHUYECKOW M MPUKIATHON XUMUHU
W  TPUBHAIBHBIX  Ha3BaHUW IS

COCTaBJICHHUS] XMMHUYECKUX (HOpMyI
JIByXaTOMHBIX COEIMHEHUHN (OKCHUJIOB,
Cyab(GuUI0B, THAPUIAOB U T.OI.) U
JPYTUX HEOPraHWYECKUX COCIMHEHHM



https://urait.ru/bcode/562271
https://urait.ru/bcode/580187

Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
OT/IENIbHBIX KJIaCCOB
1.2 | OKO0l [Iepuoanueckuii 3ak0H U | XapakTepu30BaTh 1. Tect «MeTtamnyeckue /
OK 02 TabInIa J.H.|xumMu4deckue HEMETAIUINYECKUE CBOICTBA,
Meneneena 3JIEMEHTHI B|3JIEKTPOOTPULATEIBHOCTh U CPOJCTBO
COOTBETCTBUM C MX|K DJIEKTPOHY XHMHUYECKHX 3JIEMEHTOB
MOJIOKEHUEM B|B COOTBETCTBHUE C HUX DJIEKTPOHHBIM
MEePUOIUYECKON CTPOGHHEM ¥  TIOJIO)KCHHUEM B
CHUCTEME XHUMHMUYECKHX |[[IEPUOANYECKON CUCTEME XUMUYECKUX
3JIEMEHTOB .. |snementoB .M. Menneneepay.
Menneneena 2. Ilpaktuueckue  3afgaHusl  Ha

YCTAHOBJICHUC CBsA3U MCXKOY
CTPOCHUEM aTOMOB XUMHNYECKHUX
QJICMCHTOB u NEpUOANICCKUM

H3MCHEHHEM CBOMCTB XHMHYECKHX
DJIEMCHTOB M HMX COCAUHCHUU B
COOTBETCTBUH c MMOJIOKEHHUEM
[Iepuoanueckont cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3aJlaHus Ha
XapakTepU3alnio XAUMUYECKHUX
3JIEMEHTOB: «MeTtamnnyecKue /
HEMETaNIMYCCKUE CBOMCTBA,
3JIEKTPOOTPULATEIIBHOCTh U CPOACTBO
K DJIEKTPOHY XMMHUUYECKHX 3JIEMEHTOB
B COOTBETCTBUE C HX DJIEKTPOHHBIM
CTPOGHHEM M  TIOJIO)KEHHUEM B
MEePUOINYECKON CUCTEME XUMHYECKUX
anemenToB JI.W. MenaeneeBay




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
2 Pasten 2. Xumuuecke Xapakrepu3oBaThb KonTpoabHasi padora
TUnbl  Xumu4deckux|«Crpoenue BelllecTBa u
pearun peakuuii XHUMHYECKHEe peaKIum»
21 | OKO1 Turnbl xuMudeckux |CocTaBisaTh peakuuu|l. 3amaun Ha COCTaBICHUE YpaBHEHUM
OK 04 |peakuuit COEMHEHMUS, peaKIui:
paszioxeHusi, oOMeHa,|— COEIMHEHMUS, 3aMelleHHUs],
3aMelleHHs, pas3ioxeHus, 0OMeHa;
OKHUCJIUTEIbHO- — OKHCIIUTENbHO-
BOCCTAHOBUTEJIBHBIE |BOCCTAHOBUTEIBHBIX  pEaKIUil  C
peakiuu UCIIOJIb30BaHUEM MeToa
3JIEKTPOHHOTO OajaHca.
2. 3agaun Ha pacueT MacChl BEIIECTBA
w1 00béMa
razoB I0 HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00bEMY OIHOIO
Y3 y4acCTBYIOIIUX B PEAKIIUU BEIIECCTB;
pacdEThl
MaccChl (0O6béma, KOJIM4YeCTBa
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH
2.2 DNeKTpOoIUTUYECKAs CocTtaBnsTh 1. 3ajaHusi ~ Ha  COCTaBJICHHE
JUCCOIMAIMSL ¥ MOHHBIN | ypaBHEHUS MOJICKYJISIPHBIX U MOHHBIX PEAKIUN C
oOMeH XUMUYECKUX PEaKLUM|ydacTHEM KHUCIOT, OCHOBAHMH U
MOHHOTO OOMEHa c|coyiel, YCTaHOBIEHHE HM3MEHEHHS
y4acTHEM KHCJIOTHOCTH CPEIBI
}BIZI(I)II::ITHBHIIGCKHX 2. JlaGopaTtopHas vPa60Ta "Tumnsl
XUMHUYECKUX PEaKIui
3 Pa3znean 3. Crpoenne u|HUccnenoBarb KounrtpoJabHnas padora
cBOlicTBa CTPOEHUE U CBOWCTBA .
HEOpPraHUYeCcKuX HEOPraHUYeCcKHX NG HeopranuHeciux
BellecTB BelIeCTB Betects»




Kom m
HauMeH
oBaHHe
¢opmup
yeMbIX
KOMIIET
eHI Ui

Moayas/Pa3nen/Tema

PesyabTaT 00yuenust

THIBI OlEHOYHBIX MEPONPUATHI

3.1

OK 01

Kinaccudukanms,
HOMEHKJIaTypa
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

u

Knaccudumnuposats
HEOpraHUYeCKue
BELIECTBA B
COOTBETCTBUU C
CTpPOEHUEM

ux

l. Tectr «HomeHknaTypa U Ha3BaHUE
HEOPraHUYECKUX BEIIECTB UCXOAS U3
UX  XUMHYECKOH  (opMyIbl
COCTaBJICHUE XHMHUYECKOH (HOopMyIIbI
HUCXOJs W3 Ha3BaHUS BeUIeCTBa IIO
MEXAYHAPOJAHOW WM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agayn Ha pacyeT MacCOBOM IOIH
(Maccel)  XMMHYECKOTO  DJIEMEHTa
(coenuHeHMsT) B MOJIEKYJIE (CMECH).

3. IlpakTuyeckue  3amaHusi 1O
KJacCU(UKallMM, HOMEHKJIAaType u
XUMUYECKUM dbopmynam
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB.

4. Ilpaktuyeckue  3afaHusi  Ha
OIlpelieJIeHne XUMHUYECKON
aKTUBHOCTH BEIECTB B 3aBUCHUMOCTHU
BUJa XUMHUYECKOW CBS3M M THIA
KPUCTANTNYECKOM pereTKu

NN

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBaA
HEOPraHUYECKUX
BEIIECTB

YcranasauBaTh
3aBHUCUMOCTb (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPTraHUYECKHUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJ, a
TaKKe THIIA
KPUCTaJUIMYECKOU
peleTKu

1. Tect «OcoOEHHOCTH XHMHUUYECKHX
CBOICTB OKCHJIOB, KHCJIOT,
OCHOBaHM, aM(pOTEepHBIX
TUAPOKCHUJIOB U COJIECH».

2. 3amanus Ha COCTaBIICHUE
YpPaBHEHUN XUMHUYECKHUX PEAKIUN C
Y4acTHEM TPOCTBIX U  CIOXHBIX
HEOPraHWYECKUX BEIIECTB: OKCUIOB
METAJIOB, HEMETAJIJIOB H
aM(pOTEepPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIOT, OCHOBAHUI
H aM(pOTEepHBIX TUAPOKCHJIOB,
HEOPraHUYECKUX coliei,
XapaKTEepU3YIONIUX HX CBOWCTBA U




Kox m

HAHMeH
OoBaHHe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIeT
CHLM I
CTIOCOOBI TTOTYYEHHUSI.
3. [IpakTuKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJlaHHsl Ha CBOMCTBA
u MOJTy4YeHUE HEOPraHUYeCKUX
BEIIICCTB
3.3 | OKO01 Nnentudukarnus HccnenoBarh 1. [IpakTHKO-OpUEHTUPOBAHHBIE
OKo0p |HeopraHiieckux KaueCTBEHHbBIC 3a/laHus 1o COCTaBJICHUIO
BELIECTB peaxiuu XUMUYECKUX PEaKUUid € y4acTHEM
OK 04 HEOPraHUYECKUX HEOPraHUYECKUX BEIIIECTB,
BEIIECTB UCTIOTB3YEMbIX JUTSt ux
UACHTH(DUKAITIH.
2.JIaboparopnas pabora:
“Unentuduxanus  HEOPTaHUYECKUX
BEIECTB”’
4 Pa3znea 4. Crpoenne u|UccnenoBarb KonTpoasnas padora
CBOIICTBA CTpPOEHME M CBONMCTBA .
OPraHMYecKux OPraHMYecKux «Crpoenue " cpoucTBa
p— BeIeCTR OPraHMYecKuX BelecTB»
41 |OKO01 Knaccudukanus, Knaccudumnuponats 1. 3amadus Ha cOCTaBIIEHHE HA3BAHUMI
CTpPOEHHUE OpraHUYeCcKHe OpTraHUYECKUX COEIMHEHU o
HOMEHKJIaTypa BEILIECTBA B|TPUBUAIIBHOM WJIM MEXIYHapOIHON
OpPraHUYECKUX BEIIECTB |COOTBETCTBHH C HMX|CUCTEMATHUYECKON HOMEHKJIATYpeE.
CTPOCHHEM

2. 3aaHus Ha COCTABJIEHHUE ITOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (GOpMYyI
OpFaHI/I‘IeCKI/IX BCIICCTB OTACIIBbHBIX
KJIaCCOB.

3. 3anauu Ha OIpeeIcHUE
npocteiiiei (GopMyiIbl OpraHNYecKOM
MOJIEKYJIBI, MCXOASl M3 DIIEMEHTHOIO
cocrana (B %)




Kox m

HAHMeH
OoBaHHe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIeT
CHLM I
42 | OKO01 CBoiicTBa OpraHUYECKHX | Y CTAHABIIMBATh 1. 3agaHus Ha COCTaBJICHUE
OK 02 COEIMHEHU I 3aBHCUMOCTh (PU3UKO-|ypaBHEHUN XMMHUYECKUX pEaKUuh C
XUMHUYECKUX CBOMCTB|y4acTHEM OpPraHMYECKUX BEILECTB Ha
OK 04 OPraHUYeCKHUX OCHOBAHHUU UX COCTaBA U CTPOCHHS.
BEILECTB OT CTPOCHUS
2. 3ajaHus ~ Ha  COCTaBJIEHUE
MOJIEKYIT . .
YpaBHEHUN XUMHUYECKUX PEaKIUi,
WLUTIOCTPUPYIOIIHUX XUMHYECKHE
CBOMCTBA C y4eTOM MEXaHU3MOB
OPOTEKaHUsT JaHHBIX peakuuii u
TEHETUYECKOM CBSI3U OPraHMYECKUX
BEII[ECTB Pa3HbBIX KJIACCOB.
3. PacueTHble 3a1auy MO ypaBHEHUSIM
peaKuuii ¢ Y4aCTUEM OPTraHUYECKHUX
BEIIIECTB.
4. JlaGopatopHas pabota
“IIpeBparieHus OpraHUYEeCKUX
BEIIECTB IIPU HarpeBaHuu"
43 | OKO0l |Unentudukanus Hccnenosats 1 .IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpraHUYECKUX BEIIECTB,|KaUE€CTBEHHbIE 3a/1aHUS o COCTaBJICHUIO
ux 3HaYCHUE U |peakuuu XUMUYECKUX PEaKUUid ¢ y4acTHEM
OK 04 |mpumeHeHHE B OBITOBOM |OPraHUYECKUX OpraHMYeCKUX  BEHlecTB, B  T.4Y.
U TPOU3BOJICTBEHHOM |COCAMHEHUMN HCTIOTB3YEMBIX TUTSt ux
NEeSATEIbHOCTH YEJIOBEKA |OTACNIbHBIX KJIACCOB  |MICHTU(PHUKAIIUN B OBITY "
MPOMBIIUIEHHOCTH.
2.JlaGopaTopHas pabora:
“Unentuduxarms OpraHU4YeCKHUX
COETMHEHUN OTAEIBLHBIX KJIACCOB”’
5) XapakTepu3oBaTh
Paspea S. P P
BJIMSIHHE PA3JTUYHBIX
Kuneruveckue n
(¢akTopoB Ha
TePpMOAUHAMHYECKHUE
paBHOBecHE U
3aKOHOMEPHOCTH
CKOpPOCTh
NPOTEeKAHUS

XUMHUYECCKHUX




Kox m

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
XHUMHMYECKHX PeaKUMi |pearkuuii
5 OK 01 CkopocTh  XMMHUYECKHX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
peakuuii. XUMHUYECKOE |BIUSIHUE TEOPETUYECKNE 3aJaHWs Ha aHaIu3
OK 02 paBHOBecHE KOHIICHTpallUU (hakToOpoB, BIUSIONUX HA M3MCHCHHE
pearupyromumx CKOPOCTH  XMMHYECKOM  pEaKIuu.
BEILIECTB u|[IpakTuKO-OpUEHTUPOBAHHBIC 3aJAHUS
TEeMIIepaTypbl Ha|Ha OpuMeHeHue npuHnuna Jle-
ckopocth xumuueckux |lllatense JUTSL HaxO0JICHUS
peakuui HaIlpaBJICHUsl CMEILEHHUS] PaBHOBECHUS
XUMUYECKOM peakuMu U  aHalau3
XapakTeprus3oBaTh
(hakToOpoB, BIUSIOUIMX HA CMEIICHUE
BIMATHC — MSMCHEHHA | ideckoro paBHOBECHS
KOHIEHTPaLHUH
BEILIECTB, peakuun
Cpebl U TeMIIEpaTyphbl
Ha CMEILIEHHE
XAMHYECKOTO
paBHOBECHUS
6 HccaenoBath
Trmien G DR HCTHHHBIE PACTBOPHI
c 3aJaHHBIMH
XapaKTepPUCTHKAMH
6.1 |OKOl1 [lonsatne o pactBopax  |Paznuuars wuctuHHble|l. 3agaum  HAa  NPUTOTOBJIICHUE
OK 02 pacTBOPHI pacTBOpOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJaHUsl Ha JUCIIEPCHBIC
CHUCTEMBI, HCTIOJIb3yeMbI€ B OBITOBOU H
MPOU3BOJACTBEHHOMN JIeATeIIbHOCTH
YeJoBeKa
6.2 | OKO0l Uccnenoanmne cpoiictB|Mccnenoath (usuko-|[Ipaktudeckoe 3agjanue
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “TIpHroToBeHHe pacTBOpOB”

HCTUHHBIX PACTBOPOB




Kox m
HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
1 IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COIeP:KaHUE (CoAepKaHUe PUKJIATHOTO MOIYJIA)
7 Pazpnen 7. OuenuBartpb 3amura keiica (¢ yyerom Oyayiuuei
MOCJEeICTBUS npodeccuoHaIbLHOM JeSITeJIbHOCTH)
Xumusgs B ObITY H .
9 OBITOBOI ]|
NPOM3BOJACTBEHHOI TR T TG
AeSITeIbHOCTH eSTENBHOCTH
eropera YeJi0BeKa ¢ MO3UIU
IKOJIOTHYECKOM
0e30MacHOCTH
OK 01 Xumuss B ObiTy u|OueHuBaTh Keiic (c y4eToM Oynyiieit
OK 02 MIPOU3BOJCTBEHHOMN MOCNEACTBHS OBITOBOM [TpopecCHOHANbBHON  AESITETbHOCTH).
JEeATEIbHOCTH YEJIOBEKA (U IPOU3BOACTBEHHOM [ BO3MOXKHBIE TEMbI KEMCOB:
OK 04 ACATEIbHOCTHA 1. XpaHeHue peakTUBOB.
YyeloBeka ¢ mno3ulmii|2. byaymue Marepuansl i aBUa-,
OK 07 AKOJIOTUYECKOU MAaIIMHO- U TPUOOPOCTPOCHHUS.
0e301macHOCTH 3. HoBble MaTepualibl i1 COMHEUYHbBIX
Oarapeil.
4. PaGota B cocTaBe KOMHCCHUHU TIO
WHBEHTapu3aluu oOOpyAOBaHUS U
PEaKTUBOB B MECTaX UX XPaHEHHUS;
Kon U | PesyabTatsl 00yyenus Kpurepun onenku Metoasl
HAHMMEHOBaHUe OlIeHKH
(popmupyembIx
KOMIIeTeHIH I
OK 01 SHAHWUSI: OreHka «5» - «oTIMYHOY» cTaBuTcd, | OleHkKa
OK 02 - Crpoenue aTOMOB | €clTi 00YJarOIIUICS TIOTHO M3JIaraeT | pe3yIbTaToB
OK 04 XUMHYECKHX DJIEMEHTOB U | MaTepuan (OTBeYaeT Ha BOMPOC), | YCTHOTO
OK 07 MpUpoaa XMMUYECKOU CBSA3M; | Ta€T TMPaBUJIBHOE  OIpEIENICHHE | Orpoca
-Ilepuonuyeckuii 3aKOH © | OCHOBHBIX IOHATHIA; OOHAPYKUBAET
tabmuma J[.1. Mennaeneena; MOHMMAaHWE  MaTepuana,  MOXKET
- YcraHoBIeHHE  CBs3HM | 00OCHOBATH CBOU CYXKICHHUS,

MEXIy CTPOCHHEM AaTOMOB
XUMUYECKUX JJIEMEHTOB W
MIEPUOTUYECKUM

INPpUMCHUTL 3HAHWUA Ha I[IPAKTHUKEC,
IIPpUBECTU HCOGXOI[I/IMBIC IIPUMCPBI
HE




H3MEHEHHEM CBOMCTB
XMMHYECKHX DJIEMEHTOB M MX
COECIUHCHMI,
- Tunsr
peaKIuid;
-Teopust anMEKTPOIUTUYECKON
JUCCOLIMAllMd U PEaKIuu
HOHHOI'0 OOMEHA;

- Knaccudukanus,
HOMEHKJIaTypa M CTpOEHHUE
HEOPraHWYECKUX BEIECTB,;

- DUBNKO-XUMHYCCKIE

XUMHNYCCKUX

CBOICTBA  HEOPraHUYECKUX
BEIIECTB;

- Knaccudukanus, ctpoeHue
u HOMEHKJIaTypa

OpPraHMYECKUX BEIIECTB;

- CaBoiicTBa OpraHu4ecKux
COCIMHEHUH,
-Unentudukamus
OpPTaHMYECKUX BEIIECTB, HX
3HaYCHHUEC W MPHUMCHCHHEC B

OBITOBOM u
MIPOU3BOJCTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA,;

- CKOpOCTP  XMMHYECKHX
peaKunii. XuMHUYECKOE
PaBHOBECHE;

- [IonsaTue o pacTBopax;
-Hcnonp30BaHue XUMHH B
OBITY W TPOU3BOJICTBEHHOMU
JIeATeIbHOCTH YEJIOBEKA.
YMEHUSA:

- CocTaBnsaTh XUMHYECKHE
bopMysIBl  COCTUHEHUU B
COOTBETCTBUU CO CTEMEHBIO
OKHCIICHUS XUMHYECKUX
AJIEMEHTOB, UCcXons U3
BAJICHTHOCTH i
ANEKTPOOTPHUILIATENILHOCTH;

- XapakTepru3oBaTh
XUMHYECKUE DJIEMEHTHl B
COOTBETCTBUU c X
MOJI0KEHUEM B
MEPUOINYECKON cucreme
XUMHYECKHX daemenToB ..
Menpeneena;

- XapakTepusoBaTh
XUMHYECKUX PEAKIUN;

THIIBI

TOJIBKO H3
y‘-IGGHI/IKa, HO MW CaMOCTOATCIIBHO
COCTaBJICHHBIC, H3JIaracT Marcpual

HOCIEN0BATENbHO M IIPABUIIBHO
C TOYKH

3peHusi  HOpM  JIUTEpPaTypHOIO

A3BIKA.

Onenka «» - «XOpOIIO»

CTaBUTCS, €CJIM O0yJaroIuiics Aaetr
OTBET, yJIOBJICTBOPSIIONINI TeM 3Ke
TpeOOBaHUSM, UYTO U MJI OLCHKH
«OTIMYHO», HO AOMycKaeT 1-2
OIMOKH,  KOTOpble  caM  XKe
ucrpamisiet, 1 12 HEI0YETOB
MOCTIEIOBATEIbHOCTH U SI3BIKOBOM
0 OPMIICHUH U3JIaracMoro.

Orenka 3» -
«YIIOBJICTBOPUTEIILHO»  CTaBUTCA,
ecny oOyvaromuiicss 0OHapyXHUBaeT
3HaHWE U TIOHMMaHHE OCHOBHBIX
MOJIOKCHUM  JAaHHOM TEMBI, HO
u3NaraeT MaTepuand HemoJIHO U

JOITYCKaeT HETOYHOCTH B
onpeeICHUN MTOHSATUI WIHA
(hOopMyJIMpOBKE TIpaBHJI; HE yMeeT
JIOCTaTOYHO ri1yooko 51
JIOKa3aTeJbHO O0O0OCHOBAaThL CBOU
CY)XKICHHs] W  TPUBECTH  CBOU
MpUMEPHI;  HM3JIaraeT  MaTrepual

HEeToCJIeJ0BaTeIbHO U JIOIYCKaeT
OIIMOKH B S3bIKOBOM O(OpMIIEHUU
U3J1araeMoro.

Onenka» -
«HEYIOBJIETBOPUTEIILHO» CTaBUTCH,
eciny oOyvaromuiicss OOHapyXHUBaeT

HE3HaHUe OoJbIei 4acTH
COOTBETCTBYIOIIETO BOIIpOCa
JIOITYCKaeT OIIMOKHU B

(hopMyTUpOBKE ONpENEICHUA U
NPaBWI, HCKAXKAIOIIME HX CMBbICT,
OecropsI0YHO U HEYBEPEHHO
u3JaraeT MaTepHua.

Omenka <«2» OTMeYaeT TaKHe
HEJIOCTaTKU B MOATOTOBKE, KOTOPHIE
SIBJITFOTCSI CEpbE3HBIM
MPENsITCTBUEM K YCIICILIHOMY
OBJIAJICHHIO TTOCJICTYFOIIIUM
MaTepHUaIoOM.




- CocCTaBlITh  ypaBHEHHUS
peakuui COCJIMHECHUS,
pa3JIoKEeHUS, oOMeHa,
3aMEIICHUS, OKHCIUTECILHO-
BOCCTAaHOBHUTEIIbHEIC
peakuuy;

-CocTaBisITh YpaBHEHUS
XUMHUYECKUX peakuuii

HOHHOTO OOMEHAa C y4yacTHeM
HEOPTraHUYECKHUX BEILECTB;

- Knaccudumupoars
HEOPraHWYECKHE BEIECTBA B
COOTBETCTBUH c 1704
CTPOCHUEM,;

- YcranaBiuBaTh
3aBUCUMOCTh ¢buznko-
XUMHYECKHUX CBOICTB
HEOPTraHWYECKUX BEIIECTB OT
CTPOCHHUSI aTOMOB U MOJIEKYII,
a TaKXe THIIA
KPUCTAJUIMYECKOU PEIIETKH;

- KinaccudumupoBars
OpraHWYECKHUE BEIIECTBA B
COOTBETCTBUH c uX
CTPOCHUEM,;

- YcranaBauBaTh
3aBUCUMOCTh ¢duzuxo-
XUMHYECKHUX CBOMCTB
OPTaHWYECKUX BEHIECTB OT
CTPOEHHUSI MOJIEKYT,

- XapakTepu3oBaTh BIUSHHE
KOHIIEHTpaluu
pearupyromux BEHIECTB H
TEMIIEpaTypbl Ha CKOPOCTb
XAMHYECKHUX PEAKIUN;

- XapakTepu3oBaTh BIHUSHUE
W3MEHEHUsI  KOHIICHTpAIlUU
BEILECTB, PEAKIMU Cpeabl U
TEMIIEpaTypbl Ha CMEIICHHE
XUMHUYECKOTO PaBHOBECHS,;

- OueHuBaThL NOCIENCTBUSA
OBITOBOM n
MIPOU3BOACTBEHHOMN
JIEeITCIIbHOCTH 4YelIOBEKa C
MTO3HITHM 9KOJIOTHYECKON
0e30IMacHOCTH.

«5» - 85-100% BepHbIX
OTBETOB
«» - 69-84% BepHBIX
OTBETOB
«3» - 51-68% BepHbIX
OTBETOB
«2» - 50% u meHee
Onenka  «5» -  «OTJIMYHOY
BBICTaBIIIETCS. 00YUaIOIEMYCsl, €CIU
JEMOHCTPUPYIOTCS.  BCECTOPOHHEE,
cUCTeMaTH4Yeckoe U riybokoe
3HaHHE Y4YEOHOTO MPOTPAMMHOIO
MaTepuaia, CaMOCTOSTENILHO
BBITTOJTHUBIITH N BCE
peayCMOTPEHHBIE porpamMmoit
3aJjaHusl, TIIyOOKOYCBOMBIINI
OCHOBHYIO ¥ JIOTIOJHUTEIHHYIO
JUTEPATYPY, PEKOMEHIOBaHHYIO
IIPOrpaMMoii,
aKTUBH
0
padoTaBIIMii HA  MPAKTUYECKHUX,
CEMHUHAPCKHUX, 1a00paTOPHBIX
3aHATHUSX,
pazOuparomumiics B OCHOBHBIX
HAYYHBIX
KOHUEMIMAX o H3y4aeMoi
JTUCIUILINHE, MIPOSIBUBIIIUN
TBOPYECKHUE CIIOCOOHOCTH u
HAYYHBIH MOJIXO/ B
MTOHUMAaHHUH u U3JI0)KEHU U

y4eOHOr0 MPOrpaMMHOTO MaTepuma,
OTBET OTJIMYAeTCs OOrarcTBoOM MU
TOYHOCTBIO HCHOJIBb30BaHHBIX
TEPMHHOB, MaTepuan H3JIaraeTcs
MOCIICI0OBATEIHHO U JIOTHYHO.
Onenka «4» - «XOPOILIO»
BBICTaBJISIETCSl 0OyUaroIeMycs, Ciu
JIEMOHCTPHUPYIOTCS JIOCTaTOYHO
MOJTHOE 3HaHUE y4eOHO-
MPOTrPaMMHOTO MaTepuaia, He
JIOTTYCKaOIUN B OTBETE
CYIIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSTEIbHO BBITOJHHUBIINNA BCE
NpeAyCMOTPEHHBIE IIPOrpaMMOit
3a/laHusl, YCBOMBIIMI  OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO

Orenka
pe3yJIbTaTo
B
TECTUPOBAH
us

Onenka
pe3yJIbTaToOB
g depeHty
HUPOBAHHOI'O
3a4era




MPOrpPaMMOM, aKTHBHO PabOTaBIIHIA
Ha TMPAKTUYECKHX, CEMHUHAPCKUX,
1a00paTOPHBIX 3aHATHSIX,
MOKa3aBIITHi CHUCTEMAaTHUYCCKHUH
XapakTep 3HAHUN MO JUCHUILIMHE,
JOCTAaTOYHBIM  JUI9  JajibHEHIIei
y4eObl, a TakKe CIIOCOOHOCTh K

ux CaMOCTOSITEITEHOMY
[IOMOJIHEHHUIO.
Orenka 3» -

«YIIOBJIETBOPUTEILHOY
BBICTABJISIETCSL 00yUYaIOLIEMYCsl, €CITU

JIEMOHCTPUPYIOTCS 3HAHMS
OCHOBHOI'O y4€OHO- MPOrpaMMHOI0
Mmarepuasia B o0BéMme,

HEOOXOAMMOM  JJIA  JajbHeHIen
yueObl W TMpeacTosllei padoThl Mo
npodeccuu, HE  OTIUYABIIUNCS
AKTUBHOCTBIO HA  MPAKTHYECKHUX
(cemuHapckux) U Ja00OPaTOPHBIX

3aHATHSIX, CaMOCTOSITEIILHO
BBINOJIHUBLINH OCHOBHBIE
IIPEAYCMOTPEHHBIE IIPOrpaMMOM

3aJaHusl, OJHAKO  JOMYCTHUBIIHMA
MOTPEIIHOCTA TPH MX BBIMOJHEHUU
U B OTBETE HaA »53K3aMEHE, HO

oOnanaromui HE00XO0IMMBIMU
3HAHHUSAMH JUIT  YCTPAHEHUS IO
PYKOBOJICTBOM TpernojaBaTens
Hanboee CYIIECTBEHHBIX
MIOTPEIIHOCTEM.

Ouenka @» -

«HEYOBJIETBOPUTEIBHO»

BBICTABIISIETCS] O0YYarOLIeMycsl, €CU
oOHapyXHWBalOTCI  NpoOensl B
3HAHUAX WIM OTCYTCTBUE 3HAHWU
o 3HAYUTEIIbHON 4acTu
OCHOBHOTI'0 y4eOHO-
MIPOTPaMMHOIO0  MaTepuajia, He
BBIIIOJIHUBIIEMY  CAMOCTOSATEIBHO
NIpeAyCMOTPEHHBIE IIPOrpPaMMOit
OCHOBHBIC 33J1aHUs, JOIYCTHUBIIEMY
MPUHIMUITHATIbHBIE OomMOKH B
BBITNIOJIHEHU U MIPENYCMOTPEHHBIX
MIpOrpaMMon 3a/IaHHH, HE
oTpaboTaBlIeMy OCHOBHBIE
MIPaKTUYECKHE, CEMUHapPCKHE,
71abopaTopHbIe 3aHATHS,
JIOITYCKAOIEMY CYIIECTBEHHBIE

Oruenka
pe3yNbTaToB
BBIITOJTHCHHU
o
MPaKTUYECK
01 paboTHI




OIIMOKK MpPU OTBETE, U KOTOPBIH
HE MOXET MPOJOJIKHTH OOYy4YCHHE

WIN MPUCTYITUTh K

po(heCCHOHAILHOW  ESTETHHOCTH
0e3

JIOTIOJTHUTEIIbHBIX 3aHATHA — TI0

COOTBETCTBYIOIICH JUCIUILIMHE.

Ounenka  «5» - «OTIMYHO»
BBICTABJISICTCS, €CIM OOYJarOIUiCs
UMEET TIIYOOKHEe 3HaHUs y4eOHOTO
Marepuana no  TeMme
NPaKTUYECKON paboThl, MOKa3bIBAET
YCBOGHHE B3aUMOCBSI3M OCHOBHBIX
MOHSITUN, UCTIONB3YEMBbIX B padoTe,
cMor OTBETUTH Ha BCE
YTOYHSAIOIIUE U JIOMOJHUTEIbHBIC
BOIIPOCHI. OOyuaromuiics
JIEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U TMPAKTUYECKOTO
MaTepuaa 10 TeME IPaKTU4YECKOU
paboThl, ompeAensieT B3aUMOCBA3H
MEXIY

MOKa3aTeNsIMH 3a/1a4w, naét
NPaBUIBHBIN AJITOPUTM  PELICHHS,
OTpeNieNieT MEeXAUCIUILUIMHAPHBIC
CBSI3H T10 YCJIOBHUIO 3/IaHUSI.

Ouenka «y» - «XOpPOLLIO»
BBICTABJISIETCSA, €CJIM OOYJarOIIHACs
nokaszain 3HaHUE y4eOHOTO

MaTepuaia, YCBOWJI  OCHOBHYIO
JUTEPATYpPY, CMOT OTBETUTH IOYTH
MOJIHO  Ha  BCE 3aJJaHHbIE
JIOTIOJIHUTEIIbHBIE U
YTOYHSIOLIUE BOIIPOCHI.
OOyuaromuiics JEMOHCTPUPYET
3HaHUS TEOPETUYECKOTO U
MIPaKTUYECKOI0 MaTepuana 1o TeMe
MPAKTUYECKONH paboOThl, JOIycKas
HE3HAUUTEJIbHbIE HETOYHOCTH IIPH
pelleHny 3ajad, HMes HEMOoJIHOe
MOHUMaHUe MEXKIUCIUILTHHAPHBIX
CBs3€M MpH NPaBUIBLHOM BbIOOpE
alnropuT™Ma
pelIeHus 3a/1aHusl.
Onenka «3» -«yIOBIETBOPUTEIBHO
BBICTABIISIETCS, €CIA OOYYarOIIHIACS
B LIEJIOM OCBOWJ
MaTepuajg TMPAKTHUECKON padoThI,

Onenka
pe3yabTaTo
B peIICHUS
CUTYallMOHH
BIX 33124




OTBETHUJI HE Ha BCE
YTOYHSIIOUIME U JOMOJHUTEIbHBIC
BOIIPOCHI. OO6yuaronuiics
3aTpyIHIETCA c MIPaBUIILHOMN
OIICHKOM MPEeJIOKEHHOW — 3ajayH,
Jaét HETIOJIHBIN
OTBET,  TpeOYIOUM HaBOAALINX
BOIIPOCOB  MPENOaBaTelisi, BHIOOP
aNropuTMa pelieHus 3a/1auu
BO3MOXEH npu HaBOISITUX
BOIpOCax IpernoaaBaress.
Ouenka«2y» -
«HEYJIOBJIETBOPUTEIHLHOY»
BBICTABIISICTCS oOyJaroremMycs,
€Clli OH HMeeT
CYLIECTBEHHbIE TIPOOENbl B 3HAHUSX
OCHOBHOTO y4eOHOro Marepuana
IPaKTUYECKON pabOThl, KOTOPBIH

HIOJIHOCTBIO He pacKpbuI
COIep’)KaHWE BOIPOCOB, HE CMOT
OTBETUTH Ha YTOYHAOIKUC U
JOTIOJTHUTEIIbHBIC BOIIPOCHI.
OOyuaromuiics  1a€T  HEBEPHYIO

OLICHKY

CUTYaIli{, HEMPAaBWIBHO BBHIOMpACT
AITOPUTM JICVCTBUM.

Onenka «5» - «OTIIMYHOY
BBICTaBIISIETCS, ecnu JacTcs
KOMIIJIGKCHAsE  OIlCHKa

MPEIOKEHHON CUTYallNH;
JEMOHCTPUPYIOTCS riyookue
3HaHUSI TEOPETUYECKOTO MaTepuayia
u YMEHHE ux [IPUMEHSATD;

IIOCIIEOBATENILHOE, MIPaBUIIHLHOE
BBITIOJIHEHUE BCEX 3a/laHUil; YyMEHHE
000CHOBaHHO n3jgaratb CBOH

MBICIM,  JIeJIaTh  HEOOXOIMMBIC
BBIBOJIBI.

Ornenka «4y» - «XOPOLLIO»
BBLICTABJISCTCH, ecin JaeTcs
KOMILJICKCHAsI OIICHKA
MIPEJIOKEHHON CUTYallnu;
JIEMOHCTPUPYIOTCS riyooKue
3HAHMSI TEOPETUYECKOTO MaTepuaia
i YyMEHUE  HUX  [PUMEHSATD;
MOCJIEI0OBATENIBHOE, MIpaBHIILHOE
BBITOJIHCHHUE BCEX 3aJIaHuM;
BO3MOKHEI €JUHHUYHBIE OIIHMOKH,

OreHka
pe3yIbTaTOB
u
IIMCBMCHHO
ro ompoca




UCITIpaBISIEMblE CaMHUM  CTYIEHTOM
IoCJI€ 3aMeyaHMs IpenojaBaTels;
yMeHHEe OOOCHOBAaHHO  M3jaraThb
CBOU MBICITH, J€aTh HEOOXOMMBbIC
BBIBOJIBL.

Onenka«3»- «yIOBIETBOPUTEIBHO

BBICTABIISIETCS, eciau CTYICHT
JNEMOHCTPUPYET  3aTPYyJAHEHUS C
KOMIUIEKCHOU OLICHKOH
MPEUIOKEHHON CUTYaLlNH;
HETIOJIHOE TEOPETUYECKOE
000CHOBaHHE, Tpedyrolee
HaBOIAIINX BOTIPOCOB
IPeroaaBaTels; BBITIOJIHSIET
3aJaHus npu MOJICKa3Ke

IpernojaBaTens; 3aTpyAHSETCsl B
(dopmynupoBke BbIBOJIOB. OlleHKa

«@@» - «HEYIOBJIETBOPUTEIHLHO
BBICTaBJISIETCS, eCclin JlaHa
HeTpaBUJIbHAS OlICHKA
MIPEIOKEHHON CUTYallNH;
OTCYTCTBYET TEOPETUUECKOE
000CHOBaHHE BBITIOJIHEHUS
3aJlaHUM.

Onenka «5» - «OTIIAYIHOY

BBICTABIISIETCSA, €CIM 00YyYaromuncs
BBINOJIHMJI paboTy 06e3 OomuboK u
HE/I0YeTOB, JONYCTHJI He Ooiee
OJTHOTO He/loueTa.
Ornenka «» - «XOpOIIIO»
BBICTABIISIETCS, €M OOydarouuics
BBINIOJIHWJI PabOTy MOJIHOCTBIO, HO
JIONyCTHUII B Hell He Oosee oJHOU
HerpyOoil  OommMOKM U OJHOTO
HeloueTa, WIM He Oojee JBYX
HE/I0YETOB.
Onenka «3» -
«yIIOBIICTBOPUTEITEHOY
BBICTaBIISICTCS, €CIM OOY4YarOIIUICs
MPaBUIIEHO
BBITTOJTHUJI HE MeHee
TIOJIOBUHBI pabOTHI I
JONyCTUJI He Oosiee JABYX IpyObIX
OolIMOOK, WIX He 0o0Jee OIHOU
rpy0oii u 0JJHOH HerpyOoi OmUOKH
M OJHOr0 HemodeTa, WiId He Oonee
JBYX-TpPEeX HErpyObIX OLIMOOK, M
OJTHOI Herpy0oil OomMOKH U Tpex




HEJ0YeTOB, WM TIPH OTCYTCTBUH
omMOOK, HO TpH
HaJIMYUH YETHIPEX-TISTH HEJ0YETOB,

IIJIOXO 3HAET TEOPETUYECKUI
MaTepHail, JOIyCKaeT UCKa)KEHUE
(axToB.

Ouenka W@» -

«HEYIOBJIECTBOPUTEIHLHOY»
BBICTABISICTCS, €CIT OOYYaroIIuiics
JOITYCTHIT YHCIIO OLTHOOK u
HEJIOUETOB, MPEBOCXO/IAIICE HOPMY,
Opu  KOTOPOM  MOXKET  OBITh
BBICTABJICHA  OICHKAa <«3», WIH
€CITM TIPAaBWJIBHO BBITIOJHUAJ MEHEE
TIOJIOBHHBI Pa0OTHI.

5. TunoBble KOHTPOJIbHBIE 32/1aHNUSI WJIN HHbIE Y4eOHO-MeTOIHYeCKHEe MaTepPUAJIbl,
HeoO0X0UMbIe IS OIleHMBAHMSI CTeneHn C(h)OPMHPOBAHHOCTH KOMIIETEHIIHIi B Tpoiiecce
OCBOCHUS Y4eOHOM IMCUMILTTHHBI

5.1. 3axanus K npakTH4YeCKUM padoTam
OK 01; OK 02; OK 04; OK 07

1. Jlnsg XUMHYECKOro »JIEMEHTa KajbI[Msl HM3BECTHO BOCEMb H30TONOB, M3 HUX B MPUPOIE
BCTpeYaeTcsl mecTh. bonblne Bcero B Mpupoje u3oromna Kaiblus ¢ Maccor 40 — 96, 941%, 3atem
uner m3oron 44Ca — 2, 086%, Ha Tperbe Mecre kambuuih — 42 — 0,647%. [amee mo mepe
YMEHBILIEHUSI COJAEpKAHHMsI B TMPHUPOAEC M30TONBl KaNbLUA pACHONaraloTcs B CIENYIOMICH
nocnenoBarenbHocTu: 48Ca (0,187%), 43Ca (0,135%) u 46Ca (0,004%). [IBa u3zoTomna Kamblus —
45Ca u 47Ca — B ipupoJie He BCTPEUAIOTCs, TaK Kak HeycTounuBsl. Eciu B3sTh 1T Kambius — 45, To
yepe3 163,8 nus ero ocraercst Tonbko 0,5T (roBOpsT, 4TO TIepuo noiypacmnanga T1/2 = 163,8 nus).
Jl71st BTOpOro pagnoakTUBHOTO M30TOMA KallblMs MIEPUOJ MOTypaciaa coctaniser 4,536 vaca.

Bomnpocsr:

1) Chopmynupyiite onpenenenns NOHITHIA «M30TOI», «IIEPHOJ MoIypacnaiay;

2) OOBsiCHUTE IPUYHHY CYIIECTBOBAHHS H30TOIIOB;

3) U300pa3ute cocTaB, cCXeMy CTPOEHHUS U 3JIEKTPOHHYIO GopMyily u30TonoB Kanbliusg 40 u 44;
4) PackpoiiTe 0cCOOEHHOCTH CTPOEHHS aTOMa KaJlbLiMs M HOHA KaJIbIIHS;

5) IIpennoxure KIaccu(pUKaU0 H30TOIOB KAJIbLIUS;

6) PaccunTaiiTe OTHOCUTEIIbHYI0O aTOMHYI0 MAacCy XMMHYECKOIO 3JIEMEHTA KaJbLIUsl U CPAaBHUTE
MOJTYYCHHYIO BEJTMYMHY C YKA3aHHOW B MEPUOIUIECKON TabIuIIe.

2. MaccoBas gons Oenka B OpraHu3Me 4enoBeka cocTaBiisieT 17% oT maccel ero tema. MaccoBas
10715t a3oTa B 6enke coctabisieT 16%. Haiinute Maccy azora B opranusme yenoBeka ¢ Maccoit 80 Kr.



3. Ckonpko T Msica JOJKEH COJEpXKaTh CYTOYHBIM palMOH 4YelloBeKa, €CIU CyTO4YHas HOpMa
notpebnenus 6enka cocrapusier 100 r, a cogepkanue 6enka B msice paBHO 17%.

4. MaccoBas nonsi kocteld denmoBeka coctamBisier 20% oT oOmiedt macchl opranuzma. Ha momo
docdara kanpiys, BXOIIIIETO B COCTaB KOCTeH, mpuxomutcs Takxke 20% OT Macchl KOCTEH.
CxoubKo KT ocdaTa Kaablus coaepKuT desoBek maccoit 70 kr? Ckonbko Kr hochopa coaepkutcs
B HeM?

5. B opranusmMe 4enoBeka B CPEIHEM COJIEPIKUTCS S JI KPOBH, INIOTHOCTh KOTOpO# cocrasiser 1,05
r/min. CKOJNBKO T jKele3a COAEPKHUTCS B KPOBU YEJIOBEKA, €CIM MaccoBasl JOJsl IeMOIVIOOHHA
cocrasigeT 12%, a MmaccoBas I0JId JKeje3a B reMorioonHe coctaBisgeT 5%?

5.2. Bonpocsl Aj1s1 YCTHOTO onpoca
OK 01; OK 02; OK 04; OK 07

1. Bo MHOTHE cOBpeMEeHHBIE CTHPAJIbHbIE MOPOIIKK JOOABISIOT O€3BOIHBIN Cynb(haT HATPHS IS
COXpPaHEHMsI CBHIIY4YEeCTH. 3a CYeT Kakoro Impolecca 3Ta COJib INPEeJOTBPAIAeT CICKHBAEMOCTh
MOPOILKOB?

2. MHoOruM HM3BECTEH CIOCOO J€UEHUs HACMOpKa WM PaJUKYJIMTa C MOMOLIBIO OBAPEHHOU
conu. Ee HarpeBaloT Ha CKOBOpPOJE WM B JYXOBKE, HACBIAlOT B MELIOYEK M3 IUIOTHOM TKaHH, a
MENIOYEK MPHUKJIAAbIBAIOT K 00JbHOMY MECTY Ha HECKOJbKO yacoB. Kakue cBoilicTBa MOBapeHHOU
COJIM UCIOJIb30BaHbl B 3TOM penente? KcraTu, BMECTO COIM MOXHO HCIIOJIb30BATh U YUCTHIN MECOK,
KOTOPBIH, KaK U3BECTHO, COCTOUT NMPEUMyIecTBeHHO 13 SiO».

3. YToObl ceMeHa CeNbCKOXO3SIICTBEHHBIX KYIBTYP XOPOLIO COXPAHSUIUCh, OHH JIOJDKHBI UMETh
BIQXXHOCTH He Oosiee 15%. BricymuTh ceMeHa He Bcer/a MpocTo, TaK KaK HarpeBaHHUe MPUBOIUT K
notepe BCXoxecTH. [loaToMy Hepeako MPUMEHSIOT XMMHYECKYIO CYIIKY: CMEIIMBAalOT CEMEHa C
0e3BOIHBIM CyNb(aToM HaTpusd. OTa COJb JIETKO 00pa3yeT O4YeHb IMPOYHBIM KPHCTAJUIOTHIpaT
Na;SO410H,0, mosromMy mpu cMENTMBAaHUY €€ C BIQKHBIME CEMEHAMH OHa OTHHMAET OT HHUX BOIY
W CBS3BIBACT €€ B KpHUCTALIOTHApaT. PaccuumTaiite, CKOJIBKO HYKXHO cyibdara HATpus is
BbICyIIMBaHUs 10 Kr ceMsH, UMEIOIIMX BIaXXHOCTb 25%, 10 KOHAUIIMOHHOM BiaxkHOCTH 15%

4. OYHIUIUAHBIME M OaKTEPULIUAHBIMM CBOWCTBAMM 00JIaAal0T BOJHBIE PACTBOPBI XOPOIIO
u3BecTHbIX cosieil HaTpusi: NapCOszu NayHPO,. JlelicTByromuM BEIIECTBOM 3THX IECTHIINIIOB
SBJISIIOTCSI MOHBI HATpHsl, MPHUCYTCTBYIOIIME B MX BOJIHBIX pacTtBopax. Kakyio comp - NayCOg,
Na,CO310 H,O wmnmu NayHPO4 — uenecooOpasHee HCMONB30BaTh S OTUX IENed, eclau uX
CTOMMOCTH TIPUMEPHO OJTMHAKOBA?

S. JlocTynHbIN ¥ MaJOTOKCUYHBIN MpenapaT Juisi 00pbObl ¢ MyYHHCTOH pPOCO KpbLKOBHHKA —
0,5%-HbBIii BOJHBIN PacTBOP KaJIBIIMHUPOBAHHON COJBI, B KOTOPBIA JTOOABISAIOT MbUIO. Eciu He
KAJIBIIMHUPOBAHHOW  COABI, PACTBOP MOJXKHO TIPUTOTOBUTH W3  KPUCTAUTMYECKOW  COJIBI
Na;CO310H,0 mnm mutheBoi coapl NaHCO3. CkoJIBKO HAI0 B3SITh KPUCTAIUTHYECKOW COMBI MU
MUTHEBOM CO/BI, YTOOBI MPUTOTOBUTH 10 1 pacTBOpa, paBHOLIEHHOTO MO akTUBHOCTH 0,5%-HOMY
pactBopy Nap,CO3? IIpuHATE /U pacueToB, YTO IUIOTHOCTh MOYYEHHBIX PacTBOPOB paBHa 1.

6. JIBe X03s1KM rOoTOBUINCH K cTHpKe. [lepBas mogorpena Boxy 1o 60 rpaxycoB U 3aMoumiIa B
Hell Oenbe, BTopasi Harpena BOJY /10 KMIIEHUS, IPOKUISTHIIA €€ 5 MUHYT, a 3aTeM oxJjaauia 10 60



TrPalyCoB M TOJIBKO TIOCJIE JTOTO Hayajga CTHUPKY. Y Koro Oenbe ayurne orcrupaerca? Kakum
MIPOCTBIM OTBITOM 3TO MOYKHO JI0Ka3aTh U KaK OOBSICHUTDH?

7. BceM u3BecTHO omIynieHne OCKOMUHBI ITOCIIE OOMIBHOTO MOTPEOICHUs KUCIBIX (PPYKTOB, IPU
3TOM 3yOblI CTAaHOBSITCS OYEHb YyBCTBUTEILHBIMU K TOpsYel U XonoHoU numie. Ho 3To omrymenue
HPOXOJINT, €CJIH JIBa pa3a B JICHb YHCTUTH 3yObl hTopHcTOi 3yOHOI macToil. Kak MOKHO 0OBSCHUTH
BCE ATU SIBJIICHHUS C TO3UIMHA XUMHH, €CIIM 3HaTh, YTO COCTaB 3yOHOW 3Manu OYeHb OJIM30K K
muHepaiy rugpokcuianatuty CasOH(PO,)s?

8. Kanpuuii wurpaer BaXHYO pPOJIb B JKU3HEICATEIBHOCTH oOpraHuzMa. [MoHbl Kampuus
HEOOXOIUMBI JUIsl OCYLIECTBJIEHHS IIpoliecca Mepeadyd HEPBHBIX HMMIIYJIbCOB, Ul COKpallleHUs
CKEJIETHBIX MBIIII] M MBIIIIBI CEPANa, A1 (OPMHUPOBAHUS KOCTHOM TKAaHH, /Ul CBEPTHIBAHUS KPOBH.
IIpenapars! KaIbLKs MKUPOKO UCIIOJIB3YIOT, B YACTHOCTH, IIPU JICYEHHUH [1IEPETIOMOB, IIPH YCUIIEHHOM
BBIIEJICHUM KaJIbLIUg W3 OpraHu3Ma, YTO MMEET MECTO y JOJro Jexkamux OojbHBIX. B apcenaie
MEJUKOB €CTh HECKOJIBKO IpernapaToB Kajplusd. YHaie BCEero NPUMEHSIOT INIFOKOHAT, JIAKTaT U
rimepodocaT Kaiblus, KOTOPhIEe BBITYCKalOTCs B TabneTkax. [1o cBoeMy neiicTBHIO Ha OpraHnu3M
9TH Tpenaparbl MOXOXH, MOITOMY Bpadd HEPEAKO PEKOMEHIYIOT MpHoOpecTH 000 W3 HUX,
OCTaBMB TpaBO BBIOOpa 3a manueHToM. Kakol mpemapaT pamuoHanbHEe BBIOpaTh U3
BBIILICIIEPEUNCIICHHBIX, €CJINA LIEHA IIPUMEPHO OIMHAKOBas?

5.3. Bonpocsl k 1u(dpepeHIUPOBAHHOMY 3a4eTy

1. I[Ipenmert u 3a1a4u XUMUHU.

2. OCHOBHBIE 3aKOHBI XMMHH.

3. [lepuoanueckuii 3akon [[.11. MenneneeBa B CBETE TEOPUU CTPOCHHMS BELIECTBA.

4. Ctpoenne aToMa. DIEeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB B HEBO30YK/IECHHOM U
BO30Y>KICHHOM COCTOSIHMH Ha MIPUMEpE aToMa yriiepoa.

5. BHyTpuMosieKyIsspHbIe XUMHUYECKUE CBSA3U: TIOJIAPHAs U HETIOJISIPHASI KOBAJICHTHAS
Y JJOHOPHO-aKIIENTOPHBIN MEXaHHU3M.

6. BuayrpuMonexkyisipHble XUMHUYECKHE CBSI3U: HMOHHAs, MeTaJUTMYecKas.MexMoIeKyIsapHas
BOJIOPOJIHAS CBA3b.

7. IloHATHA: SJIEKTPOOTPULIATENBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS.

8. Kitaccuduxanus HeopraHMueCKuX BEIIECTB.

9. Knnaccbl HeOpraHWYeCKUX BEIIEeCTB: OKCUABI (BHYTPEHHSISI KiiaccuduKarus,
CIocoObl OTyYeHus, HOMEHKJIAaTypa, (U3nueckre 1 XMMHYECKHe CBOMCTBA,
NpUMEHEHHUE).

10.Knaccbl HeOpraHu4ecKux BEIECTB: OCHOBAHUS (BHYTPEHHSISI KilaccuuKaus,

CIIOCOOBI MOJIy4CHUA, HOMCHKJIATYpa, (I)I/I3I/ILICCKI/IC U XUMHUYCCKHEC CBOﬁCTBa,



IIPUMEHEHHUE).

11.Kaccsl HeOpraHMYECKUX BEIIECTB: KUCIOThI (BHYTPEHHSS KiIaccuUKaius,
CHOCOOBI OJTYYEeHHUsI, HOMEHKIIATypa, (PU3NYECKHE U XUMHUECKUE CBOICTRA,
MIpUMEHEHNE).

12.Kiaccpl HEOpraHMYECKUX BEIIECTB: COJIM (BHYTPEHHsIS KilacCH(UKAIUs, CIIOCOObI
MOJIy4YEHHUsI, HOMEHKJIATypa, GU3NYECKHE U XUMHUECKIE CBOMCTBA, IPUMEHEHHE).
13./lucniepcHble cucTeMsl (HOHATUE O TUCIEPCHBIX CUCTEMAX, AUCIEPCHON (a3ze u
JMCTIEPCUOHHOM cpelie KITacCHU(pUKAIIHS).

14 .PactBopsl. [ToHsiTHE O pacTBOpUTENE U O PACTBOPUMOM BeliecTBe. Bubl
pacTBOpPOB.

15.Cnioco0b! BelpakeHHsI KOHLIEHTpALMU PacTBOPOB.

16.Teopust 2MEKTPOIUTHICCKON AUCCOMAIMK (OCHOBHBIC ITOJIOKCHHS ).
17.lucconuanust KMCJIOT, OCHOBAaHUH, COJICH.

18.ITonsTue o creneHu aucconuanui. CHIbHBIE U Ci1a0ble 3JeKTpoauThl. [loHsTHE O
KOHCTAaHTE JUCCOLMALUH.

19. Xumuueckue peakiuu HOHHOTO 0OMEHa, MPU3HAKK TEUSHHSI PeaKIuid 10 KOHIIA.
20.Boga kak cnaOslit anextponut. [Tonstue o pH pactBopos. MHAHMKATOPBI.
21.T'unponus coneil (TUMBI THAPOIN3a, (DAKTOPHI, BIUSAIOLINE HA CTENEHb IHJIPOJIN3A).
22 . Tumbl xuMudeckux peakiuil. Kitaccupukanum XuMHYECKUX peakinii (C yKa3aHueM
NpU3HAKA U IPUMEpaMH YpaBHEHUH peakuuit).

23.CKOpOCTh XUMHUYECKUX PEAKINNA. 3aBUCIMOCTh CKOPOCTH XUMUYECKHUX PEAKIIHA OT
(bakTOpOB, BIMSIOMINX HA HEE.

24.XuMuueckoe paBHOBECHE, CMEIIEHHe XMMUYEeCKOoro paBHoBecus, npuHuun Jlelllatense.
25.0cHoBHbIe nTonokeHus Teopuu OBP.

26.BakHeiine OKUCIUTENN, BOCCTAHOBUTEIH, BEIIECTBA C IBOWHOM MPUPOAOH.

27.OKHMCINTETbHO-BOCCTAHOBUTEIbHBIE peaxiuu (xknaccuduranus OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIMii ¢ MpUMepaMH ypaBHEHHH peakiuii).
28 . OCHOBBI HOMEHKJIATYPHI OPTaHUYECKUX COSTMHEHHH.

29. [IpupogHBIE HICTOYHUKH YTIEBOAOPOAOB. [lomyueHue aaKaHOB.

30. AnKaHbl: TOMOJOTMYECKHH psit U o01mas popmyiia, U30Mepus 1 HOMEHKIIATypa,



¢du3nueckre CBONCTBA, HAXOXKJCHHUE B IPUPO/IC U IPUMEHEHHE.

31. XuMudeckue CBOWCTBA aJIKaHOB. MeXaHHU3M U CTaIuU PeaKkUuil paIuKaIbHOTO
3aMeIIeHusI.

32. AJKeHBI: TOMOJIOTUYECKUM psifl, o01as opmysia, HOMEHKIATypa U TOJydCHHE.

33. AJKeHBI: BUIbI H30MEPUH, (pU3HUECKUEe CBOMCTBA, HAXOXKICHUE B IIPUPOJIE U
npuMeHeHne. XUMUYEeCKHUe CBOMCTBA aIKEHOB (0€3 MEXaHMU3MOB).

17. LluksioankaHel: CTPOCHHE, HOMEHKJIATypa, H30MEpHsl, CBONCTBA, MOJyYeHNE, TPUMEHEHHE

19. AnkagueHbl: HOMEHKJIATypa, Kiaccupukanus, u3oMepus, (pusnueckue cBONUCTBA, XUMUYECKUE
CBOMCTBA, IpUMeHeHne. HaTypanbHbI U CHHTETUYECKUN KayYyKH.

21. AIKMHBI: TOMOJIOTUYECKUH PAJl, HOMEHKIIATypa, u30Mepusl, (pusndeckue
CBOIICTBa, XUMHYECKHE CBOMCTBA, nony4yenue. [[pumenenue arneruneHa.

23. Ctpoenue MoJieKysbl OeH30i1a. ApeHbI: COCTaB, TOMOJIOTUYECKUM PsiJl, H30MEPHS,
HOMEHKJIaTypa, GU3NYECKUE CBOMCTBA, OTyYeHUE, IPUMEHEHHE.

24. Xumuueckue cBoiicTBa O€H30I1a U €ro TOMOJIOTOB.

Tunsl 3aga4

1. 3006pa3ute 31meKTpoHHbIE (POPMYIIBI COSTUHEHHUI SJIEMEHTOB C TOPSAKOBBIMU
HoMmepamu: 19 u 35. HazoBuTe BemiecTBo, yKaKUTe BUJI CBA3U MEXKIY aTOMaMHU U
MEXaHU3M 00pa30BaHMsI CBA3H.

2. BerunciauTe MaccoByro J0JI0 37eMeHTOB (B %) B coenunennu NO2.

3. Paccumuraiite maccy B rpammax (0,769 mMoib Zn.

4. OnpenenuTh KOJIMYECTBO BemecTsa 1y nopuuu 351 B203

5. Paccumnraiite maccy B rpammax 1, 319 mons Fe.

6. OcymectBuTe npespamieHus: Zn — ZnSO4 — Zn(OH)2

7. YKaxxuTe KOMIUIEKCOOOpa3oBaTeib U €ro CTENeHb OKUCICHHS], TUTaH Ibl,
koopauHanuonnoe uncio. Jlaire nazsanue KC: [Cr(NH3)3 (H20)3]Cl1

8. CocTaBbTe MOJHOE M COKpAIIEHHOE (€M BO3MOKHO) HOHHBIE YpaBHEHU: GocdaT
HATpUS + XJIOPU] KATBITHSI

9. CocraBbTe ypaBuenune OBP MeTronom siextporHOro OanaHca:

CI2 + NaHSO3 + H20 — NaHSO0O4 + HCl

10.PaccumnTaiite maccy Bemiecta B 40 T 2% pactBopa.



11.B 11 pactBopa cepHoit kuciaotel coaepxurcs 2,1 mons H2SO4. Paccunraiite
MacCOBYIO JIOJ0 PAaCTBOPEHHOI'O BELIECTBA, YUUTHIBAS, YTO IIJIOTHOCTh PACTBOPA

pasna 1,131r/mMn

6. TpeboBaHMs K YCIIOBHM peanu3aiy padboueil mporpaMmbl AUCITUTUINHBI
6.1. O6mecucreMHble TPeOOBAHMS

duexkTpoHHass uHGopManMOHHO-00pa3oBaTeabHas cpena PI'bOY BO «KUI'Y»

Kaxnplii o0ydaromuiicss B T€4eHHE BCErO Meproja o0ydeHHs oOecredeH WHIMBUAYATIbHBIM
HEOTPAaHWYEHHBIM JIOCTYIIOM K JJICKTPOHHOW WH(pOpMaImoHHO-00pa3oBaTenpHOi cpeae (DMOC)
YuuBepcutera wu3 JHO00OW TOYKH, B KOTOpPOH HWMeEETCs JOCTyn K HWH(POPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHOMN ceT «HTepHeT», Kak Ha TEpPUTOPUU Y HUBEPCUTETA, TAK U BHE €€.

D yHKIMOHUPOBAHUE OUOC oOecrnieunBaercs COOTBETCTBYIOIIMMH CpeIcTBaMHu
WH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMH W  KBanudukanueir paOOTHUKOB, €€
UCHOJB3YIOIIMX M noajepkuBamomux.  @ynkuuonupoanue  OHMOC  cooTBeTCTBYET
3aKoHoaTenbcTBY Poccuiickoit @enepaunu.

Anpec odunmanpHOro caiita yauBepcurera: http://kchgu.ru.

Anpec pazmerienus DM1OC ®I'BOY BO «KUI'Vy: https://do.kchgu.ru.

DJIeKTPOHHO-0MOINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBIE OHOJINOTEKH)

. HaumeHoBaHuUe T0KyMeHTA ¢ YKa3aHHEM Cpox neiicTBus
PEKBH3UTOB JAOKYMEHTAa
2026-2027 OneKTpOHHO-0MOIMOTEYHAs cucrema 000
y4eOHBIi roj «3HaAHUYM. ot 12.05.2026r.
Horosop Ne 332 36¢ ot 02.06.2026 r. no 11.05.2027r.
DnekTpoHHBIN aapec: https://znanium.com
2026-2027 DOnexkTpoHHO-0MOMMoTeyHass  cuctema  «JIaHb».

or 11.02.2025r.

y4eOHBIN TOJ Jorosop Ne 10 ot 11.02.2025 1. 70 11.02.2026r.

DekTpoHHBIH aapec: https://e.lanbook.com
2026-2027 OnexkTpoHHO-OmbOmmoreyHas  cuctema  KUI'V.
y4eOHBIN TOJ [Tonoxxenne 06 Db yTBepkI€HO YUEHBIM COBETOM

ot 30.09.2015r. ITporokomn Ne 1. becepotiniii
DnekTpoHHbId aapec: http://lib.kchqu.ru
2026-2027 Hannonanwshas snexrponnas oubdnuorexa (HOB).
yueOnsbiii rog | Jorosop Nel01/H3b/1391-11 ot 22. 02. 2023 . beccpounsiit
DreKTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas AIIEKTPOHHAS o6ubnmoreka
y4eOHBIN ToJ «ELIBRARY.RUy». JIuneH3noHHOE COTrJanieHue .
beccpounslii

Nel15646 ot 21.10.2016 .

DrekTpoHHbIH aapec: http://elibrary.ru
2026-2027 OnextponHsIii pecypc Polpred.comO630p CMU.

y4eOHBIN ToJ Cornamenne. becrmatHo. beccpounslii

DnekTpoHHBIN anpec: http://polpred.com

6.2. MaTepuajbHO-TEXHHYECKOE U YUeOHO-MeTOInYecKoe ofecnedyeHne THCIUTITHHBI

3aHsaTus IIPOBOAATCA B y‘Ie6HI)IX AyOAUTOPUAX, IPCAHA3HAUYCHHBIX IS IMPOBCACHUA 3aHATHH
JICKOHUOHHOT'O U ITPAKTHYCECKOI'0 TUIla, KYpCOBOTO IIPOCKTUPOBAHU A (BBIHOHHCHI/IH KYpPCOBBIX pa60T),


http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/

TPYHIOBBIX W UHAUBHUAYAIBHBIX KOHCYJIbTAlUM, TEKYILEr0 KOHTPOJISL M IIPOMEKYTOUYHOHU
aTTeCTallid B COOTBETCTBHMH C pacClMCaHUEM 3aHATHH 10 oOpaszoBarenbHON mporpamme. C
ONMCAaHUEM OCHAILEHHOCTH ayJIUTOPUN MOXKHO O3HAKOMHUTHCS HAa CaliTe YHUBEPCUTETA, B pas3jeiie
MaTepUaIbHO-TEXHUYECKOTO O00eCrevyeHruss M OCHAIICHHOCTH 00pa3oBaTeNIbHOTO IIpolecca IIo
azapecy: https://kchgu.ru/sveden/objects/

6.3. HeoOXoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 o0ecneveHust

— MicrosoftWindows (JIunensust Ne 60290784), 6eccpounas

— MicrosoftOffice (JIunensust Ne 60127446), Geccpounas

— ABBY FineReader (smuniensus Ne FCRP-1100-1002-3937), 6eccpounast

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcsszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounast

— Kaspersky Endpoint Security. JTorosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok aeiictBus auneHuuu ¢ 27.02.2025r. o 07.03.2027r.

6.4. CoBpeMeHHbIe NIpo(eccHoHaIbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE

CHCTEMBI

1. denepanbublii mopran «Poccuiickoe odpasoBanue»- https://edu.ru/documents/

2. Enmnas xosmutekuusi mudpoBbIX oOpaszoBaTenbHBIX pecypcoB (Emunas komnexkmus LLOP) —
http://school-collection.edu.ru/

3. basbl nannbIx Scopus u3narenscTsa Elsevir
http://www.scopus.com/search/form.uri?display=basic.

4. Tlopran @enepalbHBIX TOCYIApPCTBCHHBIX  00pa30BaTCIBHBIX  CTAaHAAPTOB  BBHICIIETO
obpasoBanus - http://fgosvo.ru.

5. ®denepaiabHbIi IEHTP HHPOPMAITMOHHO-00pa3oBarenbHbIX pecypcos (PLIMOP) —http://edu.ru.

6. Enmnas xostekuus mudpoBbix oOpaszoBaTenbHbIX pecypcoB (Emunas komnekmus [[OP) —
http://school-collection.edu.ru.

7. Wndopmamnmonnas cucrema «EanHoe OKHO mocTyma K oOpasoBarenbHbIM pecypcam» (MC

«EnnHoe okHOY) — http://window/edu.ru.

7. Oco0eHHOCTH OPraHu3anuu 00Pa30BaTeILHOI0 MPoLecca AJIsl JINI[ ¢ OTPAHNYeHHbIMH
BO3MOKHOCTSIMH 3710POBbSI

B ®I'bOY BO «KapauaeBo-Uepkecckuil TocyqapCcTBEHHBIM yHuUBepcUTeT uMeHu Y./l

AnueBa» cO34aHbl YCIOBMSA Ui TIOJIYYEHHUS BBICIIErOo 00pa3oBaHMs IO 00pa30BaTEbHBIM
porpaMMaM oOy4aroluXcsi ¢ OTpaHMUYEHHBIMH BO3MOXKHOCTAMU 3710poBbs (OB3).

CrnenuanpHble ycioBUs JUIsl TodydeHuss oOpasoBanus no OIIBO oOywarommmucs c¢

OTPaHWYEHHBIMH BO3MOKHOCTSIMH 37I0pOBbsI ornpeaesieHsl «llomoxxernem 06 ooydenun nui ¢ OB3 B
KUI'Y», pa3menieHHbIM Ha caiiTe YHHBEpcUTeTa 1o ajapecy: http://kchgu.ru.


https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru/
http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/
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