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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOI'O IPEAMETA «XUMMUSA»

1.1 Mecro npeamera B cTpyKType 0CHOBHOI npodeccHoHaILHOli 00pa3oBaTeILHOI
NMPOrpaMMblI

PaGouass nporpamma yuyeOHOro mpeamera «XuMHUsD» pa3padOTaHa Ha OCHOBaHUH
tpeboBanuit ®I'OC COO st peanmsanuu odpa3zoBaTeabHOM mporpammbl 15.02.16 TexHomorus
MAaIUHOCTPOCHHSI.

YueOHblii npenmer «XHUMHUsD BXOTUT B 00IIC0Opa30BATENBHBIA UK, H3ydaeTcs Ha
0a30BOM ypOBHE U YHTACTCS HA MIEPBOM Kypce 0Oy4eHHUsI.

[Ipeamer WMeeT MEXMpEJAMETHBIE CBS3M C IUCIMILIMHAMHU O0IIE00pa3oBaTeIbHOTO H
o0menpo(eCCHOHAILHOTO ~ [UKJIOB, a TakkKe C MEKIUCHUIUIMHAPHBIMA —KypcamMu U
poeCCHOHATBHBIMU MOIYJISIMU TIPO(ECCHOHATBHOTO UK

1.2 Ilesin 1 nJIaHMpPYeMble pe3y/abTaThbl OCBOCHHS NMpeaMeTa « XuMHs»
1.2.1. llesiu m 3aga4m nmpeaMeTa

®opmupoBaHue y O0Oy4YarOIIMXCS MPEACTABICHUS O XUMUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHON KApTHHBI MUPA KaK OCHOBBI IIPHHSATHUS PEIICHUI B
JKU3HCHHBIX 1N HpOI/ISBOI[CTBCHHI)IX CI/ITyaHI/ISIX, OTBCTCTBCHHOI'O ITOBCACHUS B HpI/IpOI[HOfI
cpene.

3agaun:

1)  ¢opmupoBarh NOHMMAaHHWE 3aKOHOMEPHOCTEH NPOTEKAHHS  XUMHYCCKUX
IIPOLIECCOB M SABJICHUM B OKpYXKalOIIEH Cpele, LEJIOCTHOM HAydyHOM KapTUHBI MHpa,
B3aUMOCBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2 pa3BHBaThb yMEHHs COCTaBIISITH (DOPMYIJIBI HEOPraHUYECKHX H OPraHHMYeCKHX
BEULIECTB, YPABHEHMSI XMMUYECKUX pEaKUUN, OOBSACHATh UX CMBICI, HHTEPIPETHUPOBATH
pe3yabTaThl XUMUYECKHUX DKCIIEPUMEHTOB,

3 odopmupoBarhb HAaBBIKH IIPOBEICHUS MIPOCTEUIINX XUMHUYECKHAX
HKCIEPUMEHTAIBHBIX HCCIEIOBAaHUI C cOOMI0/IeHMeM MpaBuil 0€30MacHOro OOpalleHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

4)  pa3BHBaTh yMEHHsS HCIIOJIb30BaTh HH(OPMAIMIO XUMHUYECKOTO XapakTepa W3
Pa3JINYHBIX HCTOYHUKOB;

5  ¢dopmupoBaTh yMeHHS MPOTHO3MPOBATH MOCIEACTBUS CBOCH JESITENLHOCTH WU
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

6 ¢QopmupoBaTh MOHUMaHHE 3HAYUMOCTH JOCTHIKEHHH XHUMHYECKOH HAyKH U
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cdep.

1.2.2. [InanupyemMble pe3yJbTaThl 0CBOeHHs 00111e00pa30BaTeIbHOIO
npeamera B coorBercTBUM ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu U pazsutuu OK.

Ko n I[nanupyemble pe3yJbTaThl 0CBOCHUS AU CHHILTHHBI
HAaUMEHOBaHHE
(popmupyembIx
KOMIIETCHIINH Oo6urue JucuunimHapHblie (MpeaMeTHbIe)
OK 01. B yacTu TpyA0BOro BOCIUTAHMS: -BJIAJIETh CHUCTEMO XUMHUYECKUX
Bri6upats -TOTOBHOCTh K TPYY, 3HAHUHU, KOTOpPask BKIIIOYAET:




CITOCOOBI
peleHus 3a1a4
npohecCUOHANb
HOM
JIEATETLHOCTH
IIPUMEHHUTEIIBHO
K Pa3IUYHBIM
KOHTEKCTaM

OCO3HaHUE  LIEHHOCTHU
MacTepCTBa, TPYAOITIOO¥E;

-TOTOBHOCTh K AKTUBHOM
JESATCIILHOCTH  TEXHOJIOTUYECKOH U
COIMalIbHOM HanpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIAAPOBATD,
IUIAHUPOBATh U CAMOCTOSTEIIEHO

BBITIOJTHATH TAKYIO ICATCIBHOCT;
-MHTEpeC K pasIudHeiM  chepam
po(ecCUOHATBHOMN NEATEIBHOCTH.

OBJiagenue YHHUBEPCAJTbHBIMU
Y4eOHBIMU NMO3HABATEJbHLIMHI
JeliCTBUAAMMU:

a) 0a30Bble JIOTHYECKHE AelCTBUS:
-CaMOCTOSTENBHO (OPMYyITUPOBATh M

aKTyaJIn3UPOBAThH mpobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIUBATh CYIHCCTBCHHBIP'I
OpU3HAK  WIM ~ OCHOBAaHUS  JUIS
CpaBHEHHA, KJIaccu(pHUKauu u
0000111eHNST;

-OTpeNesATh IEIH  JEATeIbHOCTH,
3a7aBaTh MapaMeTpsl U KPUTEPHU HX
JOCTHKCHUS;

-BBISIBIISATH 3aKOHOMEPHOCTH u

MPOTUBOPEYHSI B PAaCCMAaTPHUBAEMBIX
SIBIICHUSIX;

-BHOCHTH KOPPEKTUBBI B
JeATENbHOCTb, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB  LIETAM,
OLICHUBaTh  PUCKH  IIOCIEACTBUI
JeATeNbHOCTH;

-pa3BUBaTh KPEAaTHBHOE MBIIUICHUE
TIpH PEIIeHUH )KU3HEHHBIX MPo0eM

0) 0a3oBble HcCCJIeI0BATEIbCKHE
JeiicTBUA:

- BJIAJICTH HaBbIKaMH
HCCIIEIOBATEIILCKON U
JeATEITHbHOCTH,
paspeteHus mpodiem;

- BBIABJATH MNPUYNHHO-CIICACTBCHHBIC
CBS3M W aKTyaJu3upoBaTh 3a/ady
BBIBUTATh THUIIOTE3Y, €€ pEeIIeHUS;
HaXO0OUThb ApryMCHTEBIL JJIA
JI0Ka3aTejIbCTBA CBOMX YTBEP)KICHUM,
3a/laBaTh TapaMeTpbl U KPUTEPUHU
pEIICHUS;

- AHAJIM3UPOBATH IOJIYUYCHHBIE B XOAC
penieHus 3a1a4u pe3yNIbTaThI,
KPUTHYECKH OIICHUBATh
JIOCTOBEPHOCTb, MIPOrHO3UPOBAThH
VM3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeTh TEpPEHOCUTh 3HAHUSI B
ITO3HABATCIIbHYO u MMPAKTHYCCKYIO
00J1aCTH JKM3HEICITCIIHHOCTH;

- yMETh HMHTETPUPOBATH 3HAHUSA W3
pa3HBIX IPEAMETHBIX 00IacTel;

yaeOHO-
MPOEKTHOU
HaBBIKAMU

OCHOBOIIOJIAraloIIue MTOHSATHS
(xuMugecKmit DJIEMEHT, aToM,
3JIEKTPOHHAS

obosoyka atoma, s-, p-, d-2JIEeKTPOHHBIE
opOHTaTN aTOMOB, MOH, MOJIEKYJIa,

BaJICHTHOCTb, AIEKTPOOTPUIIATETFHOCTB,
CTCTICHb OKUCJICHUS, XUMUYCCKAs

CBSI3b,  MOIb,  MOJSpHas  Macca,
MOJIAPHBIA 00BEM, YTIIEPOAHBIN CKENeT,
(byHKIIMOHANBHAS ~ TPYIIA, PajJuKal,
HU30MEpHsI, U30MEPHI, TOMOJOTHUECKHUH
psm, TOMOJIOTH, YTIIEBOIOPOIBI,
KHCIIOPO/I- u azoTcozepIKaIue
COCJIUHCHMSI, OUOJIOTUYCCKH aKTHBHBIC
BemiecTBa (YTIEBOIBI, JKHUPHI, OEIKH),
MOHOMEp,  IOJUMEpP,  CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCZIMHEHMSI, KpHCTaJTHYeCKast
pelieTka, THUIBl XUMHUYECKHX pPeaKInui
(OKHCIUTENFHO-  BOCCTAHOBHUTEIBHEIE,
9K30-H  OHAOTEPMHYECKHE, PCaKIUH
HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHL, HEDIJIEKTPOJIHTEI,
ANEKTPOIUTHYECKAS JIICCOLIHATIHS,
OKHCIIUTENb, BOCCTAHOBHUTEh, CKOPOCTh
XUMHYECKON  peakluu, XUMHUYEeCKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHsI
XUMHUYCCKOro CTPOCHHUSA OPraHNM4Y€CKUX

BemectB  A.M. bByrtnepoBa, Teopus
3IEKTPOIUTUUYECKOU JIACCOLMALH,
MIEPUOINYECKUI 3aKOH AN.
Memnneneena, 3aKOH COXpaHEeHUs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMMHU,
(dakTojornyeckue CBEICHUSA 0
CBOWCTBAaxX, COCTaBe, IOJYyYECHHUH U
0e3omacHOM HCIOJIb30BaHUN
BayKHEHIITUX HEOPraHn4eCKux u

OpPraHMYECKMX BELIeCTB B OBITYy U
MIPaKTHYECKOH IEATENBHOCTH YEJI0BEKa;
- yMETb  BBIABIATH  XapaKTEpHbIE
NPU3HAKK W B3aHMOCBS3b H3YyUEHHBIX
MOHSTHI, IPUMEHATH COOTBETCTBYIOLINE
MOHATHS TIPU OMHCAHUU CTPOCHHUS U
CBOICTB HEOPraHUYECKUX u
OpraHUYECKUX BEIIIECTB u nux
MIPEBPAICHNIA; BBISBISATH B3aUMOCBS3b
XUMHYECKUX 3HAHWH C TIOHATHSAMH U
MIpeICTaBICHUAMI JIpyrux
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- - YMETh HUCIOJIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COEIMHEHUH
MEKyHAPOAHOIO coro3a
TEOPETHUUYECKON W NPUKIAJIHON XUMHH
u TpUBHAJILHBIE Ha3BaHUs
BaYKHEHIINX BELIECTB (aTunen,
alCTHIIEH, IIUIepud,  (eod,




- BBIJIBUTaTh HOBBIE MJIEH, MPEAJIaraTh
OpUTHHAJIbHBIEC TOJIXO/Ibl U PEIICHUS;

- CIIOCOOHOCTh UX HCIIOJIB30BAHUS B
M03HaBaTEIbLHOM u coIMaabHOMN
MPaKTUKE

(dopManbmerun, YyKCyCHash KHCJIOTa,
TJIUIWH, YTapHbI Ta3, YIJIEKUCIbIN
ras, aMMHaKk, ramieHas U3BECTb,
HeranieHasl U3BeCTh, MUThEBAs COMA U
IPYTHX), COCTaBISTh (hopMyITBI
HEOPTaHWYECKUX H  OPTraHUYIEeCKHUX
BEIICCTB, YpPaBHEHUS XUMHUYCCKHX
peakuui, OOBICHATH WX CMBICI;
MTOATBEPKIAThH XapaKTepHbIe
XUMUYECKHE  CBOMCTBAa  BEIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMHU
M 3aMUCSAMH ypaBHEHUN XMMHUYECKUX

peaxiuii;

YMETh yCTaHaBIUBATh
MPUHAJICKHOCTD M3YYEHHBIX
HEOPTaHWYECKUX W  OPTaHUYIEeCKHX

BEIIECTB K OIpEeNICHHBIM KilaccaM U
rpymnmnam COCIMHECHU,
XapaKTepu3oBaTb HUX  COCTaB |
BOKHEWILIME CBOICTBAa; ONpEAENATh
BUABI WX  XUMHYECKHX  CBs3ed
(xoBasileHTHas, HOHHas,
MeTaJTN4ecKast, BOJOPOIHAs),

TUNBl ~ KPUCTAUIMYECKUX  PEIIETOK
BCIIECTB; KJIACCU(HUIMPOBATH
XUMUYECKUE  PEeaKLHH;

- chopMHpOBaTh MPEICTABICHUSA: O
XUMUYECKON COCTABJISIFOLIECH
€CTeCTBCHHOHAYyYHOH KapTUHBI MHPA,
pOIM XUMHM B IO3HAHUM SIBICHHUH
NPUPO/IBI, B GOPMHUPOBAHUN MBIIIIICHHUS
u KYJBTYpBI JIUYHOCTH, ee
(yHKIMOHATBHOU TPaMOTHOCTH,
HEO0X0IUMOI JUIs peLeHus
MPAKTHYECKUX 337a4 W OIKOJIOTHUYECKH
000CHOBAaHHOTO OTHOILEHHS K CBOEMY
3JI0POBBIO U IPUPOIHOIL cpene;

- yMeTh TPOBOIUTH pacyeThl IO
XUMHYeCKUM (opMyJiaM ¥ ypaBHEHHSIM
XUMUYECKHUX peaxuui c
UCIIOJIb30BaHNEM (PU3HYECKUX BEIHYMH,
XapaKTepU3yIOIINX BelIecTBa c
KOJIMYECTBEHHOM  CTOPOHBI:  MAacchl,
o0bemMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJMYECTBA BEIECTBA; HCIOIb30BaTh
CHCTEMHBIE XHMWYECKUE 3HAHWS IS
NPUHATHA pEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U HX ITPUMEHEHUEM




OK 02. B obnacTn IeHHOCTH HAy4YHOI0 | - yMETh IUIAHHPOBaTh W BBINOJIHATH
Hcnons3oBaTth MO3HAHMA: XUMHUYECKUAN JKCIIEPUMEHT
COBpPEMEHHbBIE -c(hOpMUPOBAHHOCTE MHPOBO33pEHUs, | (IPEBpAILEHNs] OPraHUYECKUX BEIICCTB
CpenacTBa COOTBETCTBYIOIIETO COBPEMEHHOMY | IPH HarpeBaHUH, NMOJTYUYCHUE STHICHA U
MIOUCKA, YPOBHIO pa3BUTHA HayKH U | U3yYCHHE €r0 CBOMCTB, KAaueCTBEHHBIC
aHanmu3a u 00IIEeCTBEeHHON NPaKTUKH, | peakUuM Ha ajbAeruipl, Kpaxmal,
MHTEPIPETallMi | OCHOBAaHHOTO HAa JHAJIOTe KYJIbTYp, | YKCYCHYIO  KHCIOTY;  JeHaTypamus
uHpopmanuu u CHOCOOCTBYIOILIETO OCO3HAHHMIO CBOETr0 | OENKOB TpWM HAarpeBaHHWH, LIBETHBIE
MH(QOPMAILIMOHH | MECTa B IOJNUKYJIBTYPHOM MUPE; peaxunu OeJIKOB; IPOBOAUTH
ble TEXHOJIOTUH | - COBEpIICHCTBOBAaHME S3BIKOBOM M | peaKUuH HOHHOTO oOmeHa,
TUIst YUTATEIbCKON KYJIBTYPBI KaK | OMpeneNsiTh  Cpely BOIHBIX
BBITIOJTHEHHUS CpeACcTBa B3aMMOJEIHCTBUS MEXIy | PacCTBOPOB, KaueCTBEHHBIC PEAKIMU Ha
3a1a4 JIFOABMU Y IO3HAHUSI MUPA; cyabdar-, KapOOHAT- U XJIOPHUI-AHUOHBI,
npodeccHoHanb | - OCO3HaHWE I[IEHHOCTH  HAy4YHOH | Ha KATMOH aMMOHHS;  peliarb
HOHU JeSITENbHOCTH, TOTOBHOCTh | 9KCHEPUMEHTAJIbHBIC 33Ja4d IO
JIeSITeIbHOCTH OCYIIECTBIISITh MIPOEKTHYIO u | temam "Metamiel"  u©
HCCIIEI0BATEIBCKYIO nesitenbHOocTh | "Hemeramnel") B COOTBETCTBHM — C
WHIWBUAYaIILHO U B TPYIIIIE; NpaBUIaMHU TEXHUKH 0€30MaCHOCTH TPU
OsaageHue YHHBePCAJIbHbBIMH | OOpaIleHUH c BEIIECTBAMHU u
y4eOHBIMU MO3HABATEJIbHBIMH | JTA0OPAaTOPHBIM 000py10BaHHEM;
HAefiCTBUSIMH: NPEACTaBIATH PE3yIbTAThl XUMHUECKOTO
B) paGora ¢ undgopmauueii: JKCIIEpUMEHTa B GopMe 3amucu
- BJaJeTh  HAaBBIKAMH  IOJYYCHHS | YpaBHCHHH COOTBETCTBYIOIINX
WHPOPMALIUH U3 UCTOYHUKOB Pa3HBIX | peaKIui u (bopMynHupoBaThH
THUIIOB, CaMOCTOSITEIBHO | BBIBOABI HA OCHOBE 3THX PE3yJIbTATOB;
OCYLIECTBIISITh  IOHMCK,  aHANW3, | - YMETb AaHaJIM3HPOBaTh XHMHYECKYIO
CHCTEMATH3alMI0 ¥ MHTEPHPETALHUIO | HHPOPMALIUIO, TOTYyYaeMyI0 U3 Pa3HBIX
WHPOPMALIMN PA3IUYHBIX BUAOB U | HICTOYHHKOB (cpencts MaccoBOH
(hopM mpencTaBIeHuUS; napopmaruu, cetb  UHTepHeT U
- cO3/1aBaTh TEKCTBl B Ppa3IMYHBIX | IPyTHE);
dopmarax ¢ ydYeTOM Ha3HA4YCHUS | - BIAJAECTh OCHOBHBIMH  METOJIAMH
nHGOpPMALMM W LENIEBOW ayIUTOPUH, | HAYyYHOIO  IIO3HAHUS  BEILECTB U
BEIOMpass  ONTHMAJbHYIO dhopMy | xumHuUeckux sBIeHHN (HaOIIOACHHE,
MpeCTaBICHUS U BU3yaJIH3allny; u3MepeHue, 9KCIIEPUMEHT,
- OlLICHWBATh JOCTOBEPHOCTh | MOJICIMPOBAHHE);
JETUTUMHOCTh  HMH(opmMauuu, ee |- yMeTb MPOBOJUTH PacueTsl IO
COOTBETCTBHE TPABOBBIM U MOPAIILHO- | XMMHUYECKAM (GOpMyJiaM U ypaBHEHHUSIM
STHYECKHM HOpPMaM; XUMUYECKUX  peaxIui c
- HCIIOJIb30BaTh CpeICTBa | WCHOJIb30BAHHEM ¢buznueckux
MH(POPMALUOHHBIX U | BEJIMYHMH, XapaKTePU3YIOLUIUX BEIIESCTBa
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B | C KOJHYECTBEHHOH CTOPOHBI: MAacChl,
peLeHnn KOTHUTUBHBIX, | 0ObeMa(HOpMaJbHbIE YCJIOBHUS) Ia3oB,
KOMMYHHUKATUBHBIX H KOJIMYECTBAa  BEIECTBA;
OpraHU3aIMOHHBIX 3aja4 C | MCHOIB30BaAThH CHCTEMHEIC
cobroIeHnEM TpeOOBaHUI | XUMHUYECKUE 3HAHUS YIS TPUHSATHUS
SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, | PEIICHHH B KOHKPETHBIX KH3HEHHBIX
THTHEHBI, pecypcocOepekeHus, CHUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U
MPaBOBBIX U 3TUYECKUX HOPM, HOPM WX MIPUMEHEHUEM
nHPOPMALMOHHON 0€30MacHOCTH;
- BJIaJICTh HaBBIKAMH PacIlO3HaBaHUS U
3amuTHl HTHPOPMAIHH,
nHGOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH;
OK 04 - TOTOBHOCTh K  CaMOpAa3BUTHIO, | - yMETh IUIAHUPOBaTh M BHIMOIHATH
DddexkTuBHO CaMOCTOSITEITbHOCTH U | XUMHYECKHI 9KCIIEPUMEHT
B3aUMOJICHCTBO | CaMOOIPEAEIICHUIO; oBnajieHue | (MpeBpalleHusi OPraHWYEeCKUX BELIECTB

BaTh U paboTaTh

HaBBIKaMH y‘le6HO-HCCJ’IC,Z[OBaT€IIBCKOﬁ

Opu HArp€BaHWM, IOJYUYCHHUC 3THUJICHA




B KOJUICKTUBE M | MPOCKTHOM u COLMANIBHOHN | U M3yYeHHE €TO CBOMCTB, KaUeCTBCHHbIC
KOMaH e NEeSTeNbHOCTH; peakIMM Ha aIbJAeTHUABl, Kpaxmall,

OBnanenue YHHBEPCAJTbHBIMH | YKCYCHYI0  KHUCJIOTY;  JICHATypaIus

KOMMYHUKATUBHBIMH JICiiCTBUSIMU: OCIIKOB TMpH HAarPEBaHUU, IIBETHBIC

0) coBMecTHasi JNeATeJbHOCTh. | PEaKki OEIKOB; MPOBOIUTH PEAKIHH

MTOHUMATh u WCIIONB30BaTh | HOHHOTO OOMEHa, OMpENeNiTh Cpeay

MpenMyLIecTBa KOMaHJHOH U | BOAHBIX pacTBOpPOB, KadeCTBEHHBIC

VHAWBUIYAILHOHN paOoTHI; peakuuu Ha cynbdar-, KapOoHaT- H

- TOpUHUMATh [EJM  COBMECTHOHW | XJIOPHI-aHWOHBI, HA KAaTHOH aMMOHUS,

NeSITeTIbHOCTH, ~ OPraHW30BBIBATH M | pellaTh dSKCICPUMEHTANBHBIE —3a/Ja4d

KOOpPJAWHHUPOBATH JEUCTBUS 1o | mo TeMaM "Meramis" "

TIOCTIDKCHUTO: COCTaBIISITh miad | "Hemetayiel') B COOTBETCTBHHM €

NeHCTBHA, pPe3yJbTaTOB pACIPENeNsITh | MPaBIJIaMH TEXHUKU 0€30MacHOCTH MPHU

poOAM C ydYeTOM MHEHHUH YYacCTHHUKOB | oOpalleHuu C BellecTBaMu u

oOCyXIaTh pe3y’dbTaThl COBMECTHOH | JIaDOpaTOpHBIM o0opynoBaHHEM;

paboTHr; MIPECTABIATh PE3yIbTAaThl XUMHUIECKOTO

- KOOPJMHUPOBaTH M  BBHINOJHATH | OKCIIEPUMEHTa B (QoOpMe  3aIlHCH

paboTy B YCIOBHSX  PeaabHOTO, | YPABHEHHH COOTBETCTBYIOIIMX peaKLUi

BUPTYQJIbHOTO M KOMOWHHPOBAHHOTO | U ()OPMYyIHPOBATh BBIBOABI Ha OCHOBE

B3aMIMOJICHCTBUS; 3TUX PE3yJIbTaTOB

-OCYyIIECTBIATh MTO3UTHBHOE

CTpaTeruyeckoe MOBe/IeHUE B

Pa3IUYHBIX  CHUTYallWsIX, IPOSBISTH

TBOPYECTBO M BOOOpakeHHe, OBITh

HMHUIMATUBHBIM

Ogaanenue YHHBepPCaJIbHBIMH

PeryjasiTHBHbIMH JIeiiCTBUSIMU:

I) IPUHATHE ce0sl U IPYTUX JIOAe:

- TPUHAMATh MOTHBBI M apTyMEHTHI

IpyTux JIoaen pu aHalmse

PE3YIIBTATOB JESTEILHOCTH;

- TpU3HaBaTh CBOE MpaBO M IIPaBO

IPYTHX JIFOJIeH Ha OTHOK;

- pa3BHBaTh CIOCOOHOCTh ITOHMMATH

MUp C IO3UIMH APYTOTO YEIOBEKA;
OK 07 B obJiacTH 3K0JIOTUYECKOro | - c(hopMHUpOBaTh MPEICTABICHUSA: O
CoaeicTBOBaTh | BOCHIMTAHMS: XUMUYECKON COCTAaBJISIFOLIEH
COXPaHEHUIO -chopMupoBaHHOCTH €CTECTBCHHOHAYYHOH KapTHHBI MHpa,
OKpY>Karomei 9KOJIOTMYECKOUKYJIBTYPbI, [OHUMAaHHE | POJIM XUMHHM B TIO3HAHUHM  SIBJICHUM
CpeIbl, BIUSHUSL  COIUAIBHO-DKOHOMHUYECKUX | TIPUPOIBL, B (hopMupoBaHUH
pecypcocOepex | MpOIecCOB Ha COCTOSIHUE MPHUPOAHON M | MBIIUICHHS W KYJIbTYPbl JTHYHOCTH,
EHHIO, COLIMaTbHOMN Cpeabl, OcCo3HaHHWEe | ee  (QYHKIHOHAIBHOH TPaMOTHOCTH,
MIPUMEHSTh rIo0anbHOTO  XapakTepa 3amad W | HEeoOXOAMMO JUTST penreHus
3HaHUA 00 IKOJIOTHYECKUX pooiieM; - | IPaKTHUYECKUX 3a7ad M OKOJOTHYECKU
M3MEHEHUH! IUJAHUPOBAaHWE ¥ OCYIIECTBJIEHHE | 00OOCHOBAHHOIO OTHOIIEHHS K CBOEMY
KJINMaTa, JNEUCTBUN B OKpYyXXarolled cpeae Ha | 3M0pOBbIO U MPUPOIHOU Cpee;
MIPHHIUTIBI OCHOBE 3HaHWs  Ieled YCTOWYHMBOTIO | - YMETh co0mroaaTh IpaBuIa
OepexIIMBOTO pPa3BUTHSI ~ YEJIOBEYECTBA;  AKTHUBHOE | IKOJIOTHYECKH 1esecoo0pasHoro
MPOU3BOJACTBA, | HENPHUATHE JCWCTBUH, NPHUHOCIIIUX | IOBEACHUS B OBITY W  TPYIOBOH
3¢ PeKTUBHO BpEZ OKpYXKaroIleH cpee; JESATEILHOCTA B LEISIX COXPaHSHUS
JIeCcTBOBATh B | - yMEHHe MIPOTHO3UPOBAThH | CBOETO  3[0POBbA M OKPY’KaIOIIeH
Ype3BhIUAHBIX | HEOJIAaronpusTHEIC 9KOJIOT'MYECKUE | MPUPOIHOM Cpe/Ibl; YUHUTHIBATh
CUTYaIUsX MTOCIIEICTBHS MPENIPUHAMAEMBIX | OTACHOCTh BO3JCHCTBHS Ha KHUBBIC

JEHCTBHIA, IPEIOTBPAIATh HX; OpPTaHM3MBl OIPEJICIICHHBIX BEIIECTB,

- pacuIMpeHHe OmbITa JAEATEIbHOCTH | MOHUMAs CMBICTT MOKa3aTes

9KOJIOTHUECKON HAIPaBICHHOCTH; IpeIebHOMN JIOTTYCTHUMOM




HCCIIEIOBATEIIbCKOM,  MPOEKTHOM U
COIMAJIbHOM ESITENIbHOCTH;

- OBJIaICHHUC HaBbIKaMH yqe6Ho- KOHIOCHTparuun

IIK 5.1. - TOTOBHOCTb K  CAMOpPa3BUTHIO, | - YMETh IUIAHMPOBATb U BBIINOIHATH
IInanupoBaTh U | CAMOCTOSATENBHOCTH U | XUMHYECKUH IKCIIEPUMEHT B
OCYIIECTBISTh | CAMOOIIPE/ICICHNUIO; OBJIQJICHUE | COOTBETCTBUU C IPABWIAMH TEXHUKU
yIIpaBIIeHHE HaBbIKAMU y4eOHO-MCCIIEIOBAaTENbCKOM | Oe30macHOCTH IpU  OOpallleHUU c
JeATETbHOCTbE0 | MPOCKTHOM u COLIMAIbHOM | BEIEeCTBAMHU u  nabopaTOpHBIM
noxunHenHoro | ACATCIPHOCTH; 000pyZOBaHUEM; IIPECTABIIATh
HepcoHaa. [IOHUMATh u HCTIOMB30BATD | PE3yIILTATEI XUMHAYECKOTO

MIperMYyIIeCTBa KOMaH/IHOH W | OKcliepuMeHTa B (GopMe  3alucH

VHANBUIYAITbHON paboTH; YPaBHEHUN COOTBETCTBYIOIIMX pPEaKIUil

- I[pUHUMATh 1€  COBMECTHOH | U (hOpMyIMpOBaTH BBIBOIBI HA OCHOBE

NEeSTeNbHOCTH,  OpPraHM30BBIBATH M | 3THX PE3yIbTaTOB

KOOpPJIMHUPOBATh neicTBus m | -

JOCTHKCHHIO: COCTaBIISITh IUIaH

JICUCTBUN, PE3YJIBTATOB PaCHpPEIEATh
pOJIM C YYETOM MHEHHMH YYaCTHUKOB
0o0CyXIaTb pPE3yJIbTaTbl COBMECTHOU
paboThr;

- KOODAVHHPOBATE M  BBINOJHATH
paboTy B  YCIOBUSAX  pEajbHOIO,
BUPTYaJIbHOTO ¥ KOMOWHHMPOBAaHHOI'O

B3aMOJCHCTBHSI;
-OCYyIIECTBIATh IMO3UTHUBHOE
CTpaTEeTUYECKOe IIOBEJCHHE B

pa3NUYHBIX ~ CHTYyalUAX, MpPOSBIATH
TBOPYECTBO H BOOOpakeHHE, OBITH
WHUIAATHBHBIM

- TpUHMMAaThb MOTHBBI W apryMEHTHI
ApYrHX  JoAell  TpH  aHamu3e
pE3yJIbTaTOB AESTEIbHOCTH;

- TpU3HABaTh CBOE IIPaBO U TIIPaBO
JPYTUX JIIOJIEH Ha OIUOKH;

- pa3BUBATh CIIOCOOHOCTH IOHUMATH MUP
C MO3UIMHU JIPYTOro YeNIOBEKa;

B pesynbraTte wu3ydeHuss ydeOHOro ImpenMera

c(OopMHUPOBATH CIEIYIOIINE PE3YIHTATHI

«Xumus» O0ydYarOIIMICS JTOJKEH

JInuHOCTHBIE:
Kon ®opmyauposka uz ®IrocC COO Yrounennslii JIP nist npeamera
JIP 8 c(OPMHPOBAHHOCT POCCUMCKON TrpakaaHckoil | UyBcTBO ropiocT 3a  CBOKO
UJCHTUYHOCTH, TMaTpPUOTU3Ma, YBaxeHHs K | Poauny
CBOEMY Hapoiy, 4YyBCTBa OTBETCTBEHHOCTH
nepen PogunHoil, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOHM S3BIK M KyJbTypy, IpPOIUIOE U
HACTOsIlee  MHOTOHAIMOHAIBHOTO  Hapoza
Poccuu;
JIP 20 c(hOpMUPOBAHHOCTH 3I0POBOTO M OE30MACHOTO | pean3aIus 310pOBOTO u
o0Opa3a JKM3HU, OTBETCTBEHHOI'O OTHOIIEHHs K | OezomacHOro oOpasa KU3HU
CBOEMY 3JJ0POBBIO;
JIP 22 AKTUBHOE HENPUATUE BPEIHBIX IPUBBIYEK MW | HENPUATUE BPEIHBIX IPUBBIYEK:

MHBIX (OpM NMPUYHMHEHHUS Bpela PU3NYecCKOMY H

KypeHus, ynotpeOaeHust
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MICUXUYECKOMY 3710POBBIO;

QJIKOT0JI5, HAPKOTHKOB;

JIP 26 TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO, B | TOTOBHOCTh M CIIOCOOHOCTH K
TOM YHCJIe caM00Opa3oBaHMIO, HAa MPOTSHKEHUH | OOpa3oBaHHIO, B TOM  YHUCIE
BCei )KH3HU; caMo00pa30BaHHIO

JIP 32 c(OpMHPOBAHHOCTD MHUPOBO33pEHUS, | CPOPMHUPOBAHHOCTH
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO | MUPOBO33PEHHS,
pa3BUTUS HAyKH M OOIIECTBEHHOW MPAKTHKH, | COOTBETCTBYIOIICTO

OCHOBaHHOTO Ha Janore KYJbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOErO0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
€CTECTBEHHBIX HAYK
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MeTanpeamMeTHblie:
OBJIaI[GHI/Ie yHI/IBepca.HBHLIMI/I y‘Ie6HLIMI/I I1I03HAaBATCJIIBHBIMU HCﬁCTBHHMHZ

a) 0a30BBIC JJOTUYECKUE JICHCTBUS

CaMOCTOSITENIbHO (POPMYJIUPOBATh W aKTYaJU3UPOBaTh IIPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBATh CYIIICCTBCHHBIN NMPU3HAK WJIM OCHOBAHUS ISl CPABHCHHMSI, KJIACCH(PUKAIIUN
1 0000IIEeHH;

ONpECIATh 1SN JICITEIbHOCTH, 3a/laBaTh IapaMeTPbl M KPUTCPUH HUX JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICTOBATEIIBCKOW U TIPOCKTHOW JEATCIbHOCTH, HAaBBIKAMHU
paspenieHuss mpodieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJ/OB
PEIICHHS MTPAKTUICCKUX 33]a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

BJIQJICHUE BUJAMH JACSITEIHLHOCTH 1O TOJYYEHUIO HOBOTO 3HAHHS, €0 HWHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHUS, BIAJCHUE HAYYHOW TEPMUHOJIOTHECH,
KJIFOYEBBIMH IIOHATUSIMH U METOAAMU;

CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIC 3aJ1a4Ml B OOpa30BATEIBHOU JEATEILHOCTH U
YKU3HCHHBIX CUTYAIIHsX;

BBISIBIISITH  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlM3UpOBAaTh 3aJady, BbIIBUTATh
TUIOTE3y €€ pelIeHHs, HaXOAUTh AapTyMEHThl IJIs JO0Ka3aTelbCTBA CBOHMX YTBEPKACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aAHAIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATh
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCS MaTePHATBLHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

yMETh TEPEHOCHUTh 3HAHWS B  I[IO3HABATCIIBHYI0O WM  TPAKTHYECKYI0  OO0JIACTH
JKU3HEIEITENHHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXO/IbI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYCKAIOIIHE aTbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaIuei:

BJIQJICTh HABBIKAMHU TIOJIy4eHUs WH(DOpPMAMA W3 WCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIISCTBJIATh IOWCK, aHalW3, CHUCTEMATH3allMi0 W HWHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (JOPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3UYHBIX JopMaTax ¢ y4eTOM HazHAUYCeHUsS MH(POPMAIIMU U 1IETEBOM
ayJIMTOPUH, BRIOUPAs ONTHUMAIEHYIO (JOPMY MPEACTABICHUS U BU3yallU3allnu;

OIICHUBATh JTOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
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TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpcOCcOepEeKeHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

BJIAJCTh HAaBbIKAMHM pAclO3HABaHWs M 3alMThl HMHGOpMAIMK, HWHPOPMALUOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMU KOMMYHHKAaTHBHBIMU ﬂeﬁCTBHHMHZ

a) obmieHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX Chepax KU3HH,

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBAa OOIICHWS, MOHMMATh 3HAYCHUE COIMATIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIMKTHBIX CUTYAIH U CMSTYaTh KOH(JIUKTHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS U B3aUMOICHCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(MDIMKTHBIC CUTYAIINH;

pa3BepHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PCHHSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

0) cOBMECTHasl I€SITEIIbHOCTD:

MOHMMATh W WCIIOJB30BATh IPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOW pPadOTHI,
BEIOMpATh TEMAaTUKy HM METOJBI COBMECTHBIX JICWCTBUH C YYE€TOM OOIIMX HWHTEPECOB, W
BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUICKTHBA,

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH M KOOPAHMHHPOBATH
JICHCTBUSL 1O €€ JOCTH)KCHHUIO: COCTAaBJIATh IUIAH JCHCTBUH, pacHpeieiisiTh POJIA C y4eTOM
MHEHHI YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHOW PabOTHI;

OILICHUBATh KaYeCTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHHKA KOMaHJbI B OOIIUN pe3ysbTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIC TPOCKTHI, OLICHUBATh WU C TO3HMIIMKM HOBU3HBI, OPUTHHAJIBHOCTH,
NPAaKTUYCCKONH 3HAYMMOCTH, KOOPJAWHUPOBATH W BBINOIHATH PaObOTy B YCIOBHSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

OCYIIECTBIISATh TO3UTHBHOE CTPATErMUECKOE TOBEACHHUE B PA3TUYHBIX CHUTYaIIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU PETYJIATHBHBIMU I[GflCTBI/I?[MHZ

a) caMOOpraHu3aLus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 33/Ja4M B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pPEIIEHUs MPOOJIEeMBbl C YUETOM UMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKH y4yeOHOro NpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JenaTh
OCO3HAHHBII BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLICHUBAaTh MPHOOPETEHHBIM OMNBIT; CHOCOOCTBOBATH (POPMHUPOBAHUIO M TMPOSBICHUIO
IUPOKOU SPYAUIINH B PA3HBIX 00JIACTSAX 3HAHMH, TTOCTOSIHHO MOBHIIIATH CBOM 00pa30BaTEeIbHBIN
U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YIbTATOB LEINSIM;

BJIa/IETh HAaBbIKAMU MO3HABATEIbHOW peQUIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHI
Y MBICJIUTENBHBIX POLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;
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UCTIONIb30BaTh NPUEMbI pedUIEKCHH JUIS OLCHKHM CUTyallld, BBIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

B) MIPUHSTHE ce0s U APYTUX JIOCH:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHTBHl JAPYTUX JIOACH TpU aHalu3e pPe3ysIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

IIpenmeTtHbIe:

[To yuebnomy mnpenmery "Xumus" (0a30BbIii YpOBEHb) TpeOOBaHUS K TMPEIMETHBIM
pe3ylibTaTaM OCBOEHUS 0a30BOTr0 Kypca XUMHH JTOJIKHBI OTPAXKATh:

1) c(OpMHPOBAHHOCTD IIPEACTABJICHUI: 0 XUMUYECKOU COCTAaBJIAIOLICH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XUMHM B IO3HAHWU SBICHUN NpPUPOABI, B
(GOpMHpPOBAaHUN MBIIIICHAST W KYJbTYphl JIMYHOCTH, €€ (YHKIMOHAJIHHOH TI'PaMOTHOCTH,
HEOOXOUMOM IJI peUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON CpeE;

2) BIaJCHHE CHUCTEMOM XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATarollue
HNOHATHS (XMMHUYECKUI DJIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JIEKTPOHHBIE
opOUTaNIM aToOMOB, HWOH, MOJIEKYJlIa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJIEHUS, XUMHYECKas CBsI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHbII 00BbEM, YIJIEPOJHBINA CKEJIET,
byHKIIMOHAIbHAS TpyIMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIMHEHNUSI, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(YyrimeBoabl, KUpPBI, OETIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIISIPHBIC
COCIMHEHUS, KPUCTAIIMUECKas pelIeTKa, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTENBHbBIE, HK30- M JHAOTEPMUYECKUE, pPEaKIM HOHHOrO OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOLMalus, OKUCJIUTEID,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKON pEeaKkIMy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopusi XUMHUYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byrtnepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXPAaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XUMHUH, (DAaKTOJIOTHYECKUe
CBEJCHMSI O CBOICTBaX, COCTaBe, IOJYyYE€HUU U O€30IaCHOM HCHOJIb30BAaHUHM BaKHEHIINX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B ObITY U MPAKTUUYECKOH JIeATETbHOCTH YelIOBEKa,

3) chopMHUPOBAHHOCTh YMEHUN BBISABJIATH XapaKTepHblE MPU3HAKM U B3aUMOCBSI3b
W3YYECHHBIX IOHATHM, MPUMEHATh COOTBETCTBYIOUIME IIOHATUS IPHU ONMCAHMU CTPOEHUS U
CBOICTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUII; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUAMM M TPEACTaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

4) chopMUPOBAHHOCTh YMEHUN HCMOJIB30BaTh HAMMEHOBAHUS XMMUYECKHX COEAMHEHHI
MEXIyHapOJHOIO COI03a TEOPETUYECKOW W TPUKIATHOW XUMHUM U TPUBUAIbHBIE HAa3BaHUS
BO)XHEHIINX BEIIECTB (ITUIICH, alleTUJIeH, TTIUIepHH, (heHol, popManbIerus, ykCycHas KUcioTa,
[JIMLWH, yTrapHbId ra3, YIJIEKUCHbIM Ta3, aMMMak, raiieHas H3BeCTb, HeramieHass W3BECTb,
NUTHEBAsE COAA U JIPYTHX), COCTABIATH (hOPMYJIbI HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHUS XHMHMUECKHUX peaklui, OOBICHATh HUX CMBICH; TOATBEPkKAATh XapaKTepHbIE
XMMHYECKHE CBOICTBA BEILECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU M 3alMCSIMH YPaBHEHUI
XUMHYECKHUX PEAKLINN;

5) cpopMHpPOBAaHHOCTP yMEHHUI  YCTaHaBIMBATh  IPHUHAIIEKHOCTh  H3YUYEHHBIX
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB K OINpeAeIeHHBIM KilaccaM M IpylnaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIBl XMMHMUECKHUX CBS3EU
(koBaJleHTHasi, HMOHHAs, METaJUIMYEeCKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX PELIETOK
BEIIIECTB; KIACCUPHUIIMPOBATH XUMUUECKUE PEAKIIUH;
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6) BiaZieHHe OCHOBHBIMU METO/IaMU HAYYHOT'O IMO3HAHUS BEILECTB U XUMHUECKUX SBJICHUN
(HaOnroieHne, N3MEPEHHE, YIKCIIEPUMEHT, MOJISITUPOBAHHE);

7) chOpMUPOBAHHOCTb YMEHHI NPOBOAUTH pacyeThl IO XHUMHUYECKUM GopMylaM U
YPaBHEHHSIM  XMMHUYECKMX  pEakIUuid C  HCIOJb30BAaHMEM  (PU3MUYECKUX  BEJIUYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBbIE XMMHWUYECKHE 3HAHUA JIs
MPUHATUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsSX, CBS3AHHBIX C BEIIECTBAMM U HX
IPUMEHEHUEM;

8) chopMUpOBaHHOCTH YMEHHI IMJIAHUPOBATh M BBHIMOJIHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BELIECTB NP HAarpeBaHUU, IOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOMCTB, KaUE€CTBEHHBIE PEAKIIMU Ha aJIbJETUJbl, KpaxMall, YKCYCHYIO KHUCIOTY; JAeHaTypauus
OENKOB NIpU HarpeBaHUM, LBETHBIE PEAaKLMM OEJIKOB; MPOBOJAUTH PEAKLHUHU HOHHOTO OOMEHa,
OTpeeNATh CpPely BOAHBIX PAaCTBOPOB, KAueCTBEHHbIC peakluu Ha cyinbdar-, kapOoHAT- U
XJIODUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pElIaTh 3KCIEPUMEHTAJIbHBIE 3aJadd I10 TeMaM
"Meramibel" u "Hemeramnwl") B COOTBETCTBHMM C MpaBWJIAMH TEXHUKHA O€30MacHOCTH TIPH
oOpallleHuu C BeIIeCTBAMU U JaOOPAaTOPHBIM O00OPYJOBAaHMEM; NPEJICTABIATH PE3YJIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3almucu YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil u
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

9) chopMUPOBAHHOCTh YMEHUS aHATM3UPOBATh XUMHUYECKYI0 MH(OPMALINIO, MOTyYaeMyo
U3 pa3HbIX UICTOYHUKOB (CpelICTB MaccoBoOi uHpopManuu, cetb UHTEpHET U 1pyrue);

10) chopmupoBaHHOCTH YMEHUH COOOATh MpaBUIIa IKOJIOTHYECKU IIETIECO00pPa3ZHOTO
NOBE/IEHUA B OBITY M TPYAOBOH JEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKPY’KaIOIIeH NPUPOJHON CpeAbl; YUUTHIBATh OMACHOCTh BO3/JCMCTBUS HA KUBBIE OpraHU3MBbI
OIIpE/IENIEHHBIX BEIIECTB, TOHUMAs CMbICII IIOKAa3aTelsl IPEAEIbHON JOMyCTUMON KOHLIEHTPALUY;

11) nns oOyyaromuxcsi ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 37I0POBbsi: CHOPMUPOBAHHOCTD
YMEHHUS TPUMEHITH 3HAHUS 00 OCHOBHBIX [OCTYIIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

12) s cinenblx M c1a0OBUASAIIMX —oOywarommxcs: Cc(GOPMHUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy o0o3HaueHuil JI. Bpaiins ans 3anucu XUMHYECKUX
dbopmyi.

VYuebHublii npeamer «Xumus» obecreynBaeT (HOpPMUPOBAHHE CIEIYIOIIUX OOIIUX
komrereHnit ®I'OC no cnenuanbHOCTH TEXHONTOTUsI MATUHOCTPOEHUS
OK 01. Beibupats criocoOsbl petieHus 3a1ay npo(eccuoHanbHOM AesITeIbHOCTH TPUMEHUTENBHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 2. Ucnosib30BaTh COBpeMeHHbIe Cpe/iCTBA IOMCKA, aHa/In3a U UHTepIIpeTaluu
vHbopManu U UHPOPMALMOHHBIE TEXHOJIOTHUU /1J151 BBIIOJIHEHUS 3a,a4
npodeccuoHaIbHOM JiesITeJIbHOCTH;

OK 4. 3¢ dekTHBHO B3aMO/IeliICTBOBATb U paboTaTh B KOJIJIEKTHBE U KOMaH/IE;

OK 07. CozelicTBOBAaTb COXpaHEHUIO OKPYKalolllel cpe/ibl, pecypcochepeKeHUIo,
NPUMEHATh 3HaHUSA 00 U3MEHEHUU KJIMMaTa, IPUHLUIBI 6epexJUBOro Npou3BO/CTBA,
30 dEeKTUBHO [eMCTBOBATh B Ype3BbIYalHbIX CUTYALUX;

KoHTpo:b 1 olieHka pe3ybTaToB OCBOEHUS IIpeIMeTa OCYILECTBISETCS MpernoiaBaTeieM B
npolecce MPOBEAECHUS MPAKTUYECKUX 3aHATUH, B (hOpME YCTHOIO M MUCBMEHHOTO OMNpoca.
Texymuit KOHTPOJIb YCIEBAEMOCTH OOYYAIOIIUXCS — ITO CHUCTEMATHYeCKas OIleHKa 3HAaHWMH,
YMEHUH, MPAaKTHYECKOr0 OMbITa 00yYaroIuXcs B X0J1e U3yueHus npeamMeTa. Tekymuili KOHTPOJIb
YCIEeBAaeMOCTH OCYUIECTBIIIETCS B BUJE BXOJHOTO KOHTPOJIS, ONEPATHBHOIO U CEMECTPOBOTO
KOHTpoJsl. OIlleHKa pe3yJabTaToB KOHTPOJS OCYILECTBISETCS MO MATHOAJUIBHOW CHUCTEME.
[IpomexyTouHass arrecTaluss MO NpeaMeTy «XuMus» NOpeaycMoTpeHa B ¢opMme
QG hepeHIIMPOBAHHOTO 3a4eTa.

[IpomexxyTouHasi arTecTalusl MO TpeAMETYy «XHUMHs» TIperycMoTpeHa B (opme
muddepeHIIMPOBAaHHOTO 3a4eTa, KOTOPbI MPOBOIUTCS B BUI€ TECTUPOBAHUSI.
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2. CTPYKTYPA U COJAEPKXAHUE OBILIEOBPA3OBATEJIBHOI'O ITIPEAMETA
«XHUMUSA»

2.1  O6bem yue6HOro npeamMera u BUAbI y4eOHOi padoThI

Bua yueOHoii padoThI O0bem B yacax

O01beM 00pa3oBaTe/IbHON MPOrpaMMbl y4eOHO# mnpeamera 78

B T.U. B (l)opMe HpaKTH‘leCKOﬁ MnOoATrOTOBKH

BT. 4..

OcHOBHOE cojziepKaHue 62
TeopeTudeckoe o0ydeHue 46
MPAKTUYECKHUE 3aHITUS 16
IIpodeccnoHaTLHO OPEHTHPOBAHHOE COIep:KaHHe (CoAepKaHHe 14

NMPHUKJIAJTHOT0 MOIYJIA)

B T.u.:

TeopeTuieckoe o0ydeHue 2
MPaKTUYECKHUE 3aHATUS 12
WHIUBUTyaIbHBIN MTPOCKT (J1a/HET) HET

Camocmosimenvras pa60ma ne npeaycmompeﬁo

Kouncynomayuu He npeoycmMompeHo

IIpome:xxyTounast arrectanus B popme 1 pepeHIHPOBAHHOIO
3ayera 2

2.2 Conep:kanme yueOHOTo npeamMera « XuMush»

BBenenue
Hayunple MeTOJBI TIO3HAHUS BEUIECTB M XMMHYECKHX sBJICHUH. Ponb skcrepuMeHTa u
TEOPUH B XUMHUHU. MoJenupoBaHHEe XUMHUYECKHAX MPOIECCOB. 3HAYCHWE XUMHH TPHU OCBOCHUU
npodeccuit CIIO u cnemumanbHocteit CIIO TexHuyeckoro mpodmis MnpodeccuoHaIbHOTO
o0Opa3oBaHusl.

1. O0mas n HeopraHu4vecKkasi XuMust

1.1. OcHOBHBbIE MOHATHUS U 3AKOHbI XUMHU
OcHoBHBIE mTOHATHS XuUMUU. BemectBo. ATtom. Mosnekyna. XUMHUYECKHH DJIEMEHT.
Annorponusi. Ilpocthie u ciioxHBIE BemecTBa. KadecTBEHHBI M KOJMMYECTBEHHBIM COCTaB
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BellecTB. XUMHUECKUe 3HaKu U (Gopmynbl. OTHOCHUTENbHBIE aTOMHAs U MOJEKYJISpHas Macchl.
KonuuectBo BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. CTeXHOMETpHsi. 3aKOH COXPAHEHHUS! MacChl
BELIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSIPHOW CTPYKTYpbl. 3aKOH ABOrajapo u
CJIEICTBUS U3 HEro. PacueTHble 3a/1a4yl Ha HAXO0KJIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOW Macchl,
OIpeIeNIEHUE MAaCCOBOM J10JIM XMMUUYECKHUX 3JIEMEHTOB B CJI0’KHOM BELLECTBE.
Hemoncmpayuu: Mojenu atoMOB XMMHYECKUX DJJIEMEHTOB. Mozenu MOJIeKyJl IpPOCThIX M
CIIOKHBIX BemiecTB (mapoctepkHeBbie U Crioapra—Dbpurneba). Kosuekuus mOpocTeiX H
CJIOKHBIX BemiecTB. HekoTopele BemecTBa KonndecTBOM 1 Moib. Mopaens MOJSIpHOTO 00bema
ra3oB. Amtorponus hocdopa, KHCIOpoaa, 0JIOBA.
1.2. llepunoanueckuii 3axkon u [lepuoauyeckas cucreMa XuMHYECKHX
3jeMeHTOB /I. . MeHaeneeBa U CTPOCHHE ATOMA

[lepuonuueckuii 3akon [I. M. MengeneeBa. Ortkpeitue JI. WM. MenneneeBbiM
[Tepmonnueckoro 3akona. llepmommyeckuii 3akoH B (opmymupoBke JI. M. MeHneneena.
[lepuoanueckas Talnuia XUMUYECKHUX OJEMEHTOB —  Tpaduyeckoe oOToOpakeHue
NepUoOANYEcKoro 3akoHa. CTpyKTypa MepUOJIUYECKON TaONIUIIbI: EPHObl (Malible U OOJbIINE),
rpynnsl (rnaBHas ¥ nmoboyHast). Ctpoenue atoma u Ilepuoanueckuit 3akon J[. . Menneneesa.
ATOM — cnokHasi yacTuia. Sapo (IpoTOHBI U HEUTPOHBI) U AJIEKTPOHHAA 000JI0UKa. M30TOMBL.
CtpoeHue »3IEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB MallblX HepuoaoB. OcoOGeHHOCTH
CTPOEHHS DIJIEKTPOHHBIX O00OJOYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPUOAOB (MEPEXOTHBIX
anemeHToB). [loHsTHE 00 opOuTamsx. s-, p- u d-opOutanu. DIEKTpPOHHBIE KOHUTYpaIUU
aTOMOB XHMHUYecKux »sreMeHToB. CoBpeMeHHas ¢GopmynupoBka Ileproguueckoro 3akKoHa.
3unauenue [lepuonuyeckoro 3akona u llepuoanueckoit cuctembl XumMuueckux snaementoB /. U.
MenneneeBa AJi pa3BUTUS HAYKH U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.
Jemoncmpayuu: Pazmmanasie popmel [leproaudeckoii cCHCTeMbl XUMUYECKUX deMeHTOB J]. .
MengeneeBa. Jlunamuueckue Tabiuubl [Uist MoaenupoBaHus llepuoanueckoil cuCTEMBI.
DnexTpu3anus Tejl U UX B3auMOIEHCTBHE.
Jlabopamopusiit onetm: MonenupoBanue noctpoeHus: [lepuoandeckoit TabIUIBI XUMUYECKUX
AJIEMEHTOB.
Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. Ctpoenne BemecTBa

HNonnast xumuueckas cBs3b. KaTuoHbl, UX 00pa3oBaHHUE W3 aTOMOB B pe3yibTare
mpolecca OKHUCIEHHA. AHHMOHBI, HX O0Opa3oBaHHME W3 aTOMOB B pe3ylbTaTe Ipoliecca
BOCCTaHOBJIEHUsA. MOHHAs CBfA3b Kak CBA3b MEXIy KaTMOHAaMM M AHHOHAMM 34 CYET
AIIEKTPOCTATUYECKOTO TpHUTshKeHus. Kiaccudukanuss HMOHOB: TO COCTaBy, 3HaKy 3apsja,
HAIMYUIO THIpATHON oOonouku. MoHHbBIE kpucTammudeckue pemieTku. CBONCTBA BEIIECTB C
MOHHBIM THUIIOM KpUCTAJUIMYECKOW pemieTku. KoBaneHTHas XuMHuYecKas CBs3b. MeXaHHU3M
o0Opa3oBaHUs KOBAJICHTHOM CBSI3U (oOMeHHbII u JIOHOPHO-aKIIETITOPHBIH).
DJIEKTPOOTPUILIATELHOCTh. KOBaJIeHTHBIE TMOJIApHAsT MW HENoJispHas CBs3U. KpaTHOCTH
KOBQJIEHTHOW CBsi3M. MOJNEKyJISIpHbIE W aTOMHBIE KpHUCTaUIM4eckue pemerku. CBoiicTBa
BEIIIECTB C MOJIEKYJSIPHBIMA M aTOMHBIMH KPHUCTAJUIMYECKUMH perieTkamMu. Merauindeckas
CBs3b. MeTaimuueckass KpUCTAUIMYECKas pelleTka W METaUIMYecKas XHWMHYECKasl CBS3b.
®u3nyecKue CBONCTBA METAJUIOB. ATperaTHble COCTOSIHHSI BEHIECTB W BOJOPOJHAS CBS3b.
TBepnoe, kuakoe M Tra3000pa3HOE COCTOSHHS BemiecTB. llepexonm BemiecTBa W3 OJIHOTO
arperaTHoro CocTosiHus B aApyroe. BomopoaHas cBs3b. Uuctele BemecTBa U cMecH. [lonsarue o
cMecu BeriecTB. ['omorenHbie u rereporeHHbie cMecu. CocTaB cMeceil: 00beMHas U MaccoBast
JIOJII KOMIIOHEHTOB CMECH, MaccoBas Joyisi npuMeced. JlucnepcHele cuctemsl. llonstue o
mucrepcHoi cucreme. JlucnepcHas dasza u qucnepcnonHast cpena. Knaccudukanus qucinepcHbIX

cucreMm. [IoHATHE O KOJTTIOMIHBIX CUCTEMAX.
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Jemoncmpayuu: Mopeinb KpUCTAUTHYECKON PEHIeTKH Xjaopuaa HaTpus. OOpa3iibl MUHEPAIOB C
MOHHOM KPUCTAJUIMYECKOW PEIIETKOM: KalblUTa, raJuta. MOAeIn KpUCTAUIMYECKUX PELIETOK
«cyxoro ypaa» (wim homa), anmasa, rpadura (wim kBapia). [Ipubopsl Ha KUAKUX KPUCTAILIAX.
OO0pa3upl pa3IMyuHbIX JUCHEPCHBIX CUCTEM: AMYJbCUHN, CYCIIEH3HM, a3p0o30jeil, reineil u 30IeH.
Koarynsmus. Cunepesuc. Ipdext Tunmans.

Jlabopamopnsie onvimot: [IpuroToBieHne CycreH3un kapOooHaTta Kanblws B Boje. [lomyuenue
AIMYJILCUU MOTOPHOTO Macia. O3HaKOMIIEHUE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buabl XUMHUYECKOUN CBA3U.

1.4. Boga. PacTBOpbI. DJIEKTPOJIUTHYECKAS TUCCOIHAIIAS

Boma. PactBophl. PactBopenue. Boma kak pactBoputTenb. PacTBOpUMOCTH BEIIECTB.
HacepliieHHble, HEHACBIIICHHBIC, IEPECHILICHHBIE PAaCTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTHU
ra3oB, JKUJKOCTEH M TBEPAbIX BEHIECTB OT pa3iuuHbiX ¢GakTopoB. MaccoBas 1o
PacTBOPEHHOI'0 BEUIECTBA. DJIEKTPOIUTUYECKAsT TUCCOLUALUA. DIEKTPOIUTHI U HEIJIEKTPOUTHI.
DNIEKTpONUTHYECKass Jauccouuanus. MexaHu3Mbl S3JEKTPOJIMTHYECKON JIUCCOIManuu s
BEILECTB C PA3JIMYHBIMU TUIIAMU XUMHYECKOU CBSA3U. ['MApaTupOBaHHBIE U HETUIPATUPOBAHHbBIC
noHbl. CTENneHb JIEKTPOJUTHUYECKOW auccouuanuu. CuiibHbIE U CcJa0ble 3JIEKTPOJIHTHIL.
OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIIEKTPOIUTUUYECKON Jucconranuu. Kucinorsl, OCHOBaHUS U COJIU
KaK DJICKTPOJIUTHL.
Jemoncmpayuu: PactBopuMocTh BemiecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHUS
BOJIbl. PacTBOpeHHE B BOJIE CEPHOU KHUCIIOTHI U cojied aMMOHUs. OOpa3ibl KpUCTAIIIOTHIPATOB.
N3roroiienne runcoBoi NoBsi3ku. VcnpiTaHuE paCTBOPOB JIEKTPOJIUTOB M HEJIEKTPOJIUTOB HA
MpEeAMET JUCCOLUALNHA. 3aBUCUMOCTh CTEIECHH JJIEKTPOIUTHYECKON JMCCOLUUALMKA YKCYCHOM
KHCJIOTBI OT pa30aBieHusi pacTBOpa. [[BM)KEHHE OKpAIICHHBIX MOHOB B 3JIEKTPUYECKOM IIOJIE.
[IpuroroBieHue KeCTKON BOJABI U yCTpaHEeHUE €€ xKecTKOCTU. MonuThl. OOpa3iibl MUHEpPaIbHBIX
BOJI pa3JIMYHOTO Ha3HAYCHHUS.
Ilpakmuueckoe 3anamue: PellleHHe NPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha
pacTBOPBI, UCTIOIb3yEMbIE B OBITOBON U MPON3BOACTBEHHOH J1€ATEIHLHOCTH YeIOBEKa.

1.5. Knaccnukanus HeopraHu4ecKUX COeJMHEHU U UX CBOHCTBA

Kucnots! u ux cBoiicTBa. KHCIOTBI KaK 3IEKTPOJINUTHL, UX KiIacCU(UKALMS 110 Pa3INYHBIM
npu3HaKaM. XMMHUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUU DIEKTPOIUTHUECKON IHCCOLMALINU.
Oco0eHHOCTH B3aMMOJICUCTBUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT C METaJlJIaMHu.
OcHOBHBIE CMOCOOBI TONy4YeHHUS] KHCIOThI. OCHOBaHHMST W WX cBoMcTBa. OCHOBaHHS Kak
AIIEKTPONIUTHI, WX KiIacCU(UKAIMS 1O pPa3IUYHBIM MpH3HAKaM. XUMHUYECKHE CBOHCTBA
OCHOBaHUH B CBETE TEOPUU DJIEKTPOJUTHUUECKON IHUCCOLMALNU. Pa3nokeHne HepacTBOPUMBIX B
BOJie OcHOBaHUH. OCHOBHBIE crIOcOOBI oay4yeHus: ocHoBaHui. Conu u ux coiictBa. Conu Kak
anekTposnTel. ConM CpelHME, KUCIBIE U OCHOBHBIE. XMMHYECKHE CBONCTBA COJEH B CBETE
TEOPUM AJIEKTPOIUTHYECKOH muccornuanuu. CrnocoObl monydeHus cosiedl. ['mapomnus comeil.
Oxcunpl u ux cBoicTBa. ConeoOpasyromme u HecoleoOpasytomue OKcHbl. OCHOBHBIE,
am(oTepHble U KUCIIOTHBIE OKCHJIbl. 3aBUCUMOCTbh XapaKTepa OKCHJIa OT CTENEHH OKUCIECHUS
00pa3yoliero ero Meraa. XuMHUECKUe cBoiicTBa okcu10B. [lomydyeHne okcuaoB.
Hemoncmpayuu: B3auMoaeicTBue a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT C
metayulamu. ['openue ¢ocdopa u pacTBopeHue MNpoaykra ropeHus B Boje. Ilomyuyenue u
cBoiicTBa amdorepHoro ruapokcuna. Heodpatumelil ruaponu3 kapobuaa xanpius. OOpaTHUMBbIA
TUAPOJIN3 COJIeH Pa3IMYHOrO TUIIA.
Jlabopamopnvie onvimpl: VicribiTaHue pacTBOPOB KHUCIOT HMHAUKaTopamu. B3anmonelicTBue
METAIJIOB C KHCIIOTaMH. B3anmMonelcTBHE KHCIOT C OKCHAAMH METaliaoB. BzamMomeincTBHe
KHUCJIOT C OCHOBaHHUSMH. B3aumozeicTBre KUCIOT ¢ coisiMu. McnbITaHne pacTBOPOB Iienoueit
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MHIUKaTopaMu. BzanmopeiicTeue menoyen ¢ consiMu. PasiioxkeHre HepaCTBOPUMBIX OCHOBAHHUI.
BzaumopeiictBue coneit ¢ metamiamu. Bzaumozencrtsue coneit apyr ¢ apyrom. ['maponus conen
pPa3IMYHOTO THIIA.

Ilpakmuueckoe 3anamue: PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN Ha
CBOICTBa, COCTaB, TOJyYeHHUE M OE30MaCHOE HCIIOJIb30BAHME BAXKHEHININX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUICCKON JEATSIILHOCTH YEIIOBEKA.

1.6. XumMu4yeckue peakuumn

Krnaccudukanus XuMHUYeCKHX peakiuil. Peakuy coeqnHeHHs, pa3oKeHUs, 3aMEIICHUs,
oomena. Karanmutuueckue peakuumu. OOpartuMble W HEOOpaTUMbIE peakluu. | OMOTeHHBIE U
TeTepPOreHHbIe PeakIuU. DK30TEPMUYECKHE W PHIOTEpMUYEcKHe peakiuu. TersoBoit s3ddexr
XUMUYECKUX peakiui. Tepmoxumuueckue ypaBHEHHs. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuuu. Crenenb okuciaeHus. OKUCINTENb U BOCCTaHOBJIEHUE. BOCCTaHOBUTENb U OKHUCIICHHE.
Meton  anektpoHHoro — OainaHca  AJii COCTABJICGHUSI ~ ypaBHEHHUHW  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuil. CkopocTh xuMuyeckux peakuuid. [lonsitue o ckopoctu
XUMHUYECKHUX peakluid. 3aBUCUMOCTh CKOPOCTH XMMHUECKUX PEAKIUN OT pa3iNuHbIX (PaKTOpPOB:
NPUPOJbl  PEarupyrouMX BELIECTB, MX KOHUEHTpalUu, TEMIIepaTypbl, IOBEPXHOCTU
CONPUKOCHOBEHMSI M UCIOJb30BaHUsl Karanu3aTopoB. OOpaTUMOCTh XMMHUYECKHX PpPEaKIIHM.
OOpaTtuMblie 1 HEOOPATUMBIE pEaKIIUU. XUMHUYECKOE paBHOBECUE U CIIOCOOBI €T0 CMEIICHHUS.
Jlemoncmpayuu: Ilpumepbl HEOOPATUMBIX PEaKIUil, HIYIIUX C 00pa30BaHUEM OCaJlKa, ra3a Win
BOJIbl. 3aBUCUMOCTbh CKOPOCTH PEAKLMU OT IPUPOAbl Pearupyroumx BeuecTs. Bzaumoaeiictsue
pPacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYJb(ara HATPUS Pa3IMYHON KOHIEHTpPALUU U
TeMIiepatypbl. Mojenb KHISIIEro cjiosl. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOH peakiuu OT
IPUCYTCTBUS KaTalu3aTopa Ha IPUMEPE pa3JIOKEHUS IEPOKCHIA BOAOPOJAa C ITOMOIIBIO
JMOKCHJIa MapraHna 1 Katanasel. Mozens anexkrposnnsepa. Moaenb 3JeKTpOoNM3HON BaHHBI IS
IIOJIyYEHUS ATFOMUHHUSL. MOZIeNIb KOJIOHHBI CHHTE3a aMMHUaKa.
Jlabopamopuvie onvimoi: Peakuys 3aMeIIeHNs] MEIH JKEJIE30M B PaCTBOPE MEIHOTO KyIlOpoca.
Peakuuu, wunymwue c oOpa3oBaHMEM OcCajKa, ra3a WM BOAbl. 3aBUCHUMOCTb CKOpPOCTHU
B3aMMOJICHCTBUS COJSTHOM KHCIIOTBI C MeTallaMH OT UX NPUPOJbL. 3aBUCUMOCTh CKOPOCTH
B3aUMOJICCTBUSL ITUHKA C COJISTHOM KHCJIOTOH OT €€ KOHIICHTpalluh. 3aBUCUMOCTH CKOPOCTH
B3aumozeiicTBus okcuna menu (I1) ¢ cepHoit KUCIOTOM OT TEMIepaTyphl.
Ilpakmuueckue 3anamua: PelleHWe TNPAaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN HA aHAIN3
(akTOpOB, BIUSIOIMIUX HAa HU3MEHEHHWE CKOPOCTH XHMHUYECKON peaklud M Ha NPUMEHEHHUE
npuHuuna Jle-Illarenbe s HAaXOKIEHUSA HAIPABICHHUS CMELIEHUsS PAaBHOBECHUS XUMHUYECKOU
peakiuu 1 aHaian3 GakTopoB, BIUSIOMIUX Ha CMEIICHHE XUMHUECKOTO PABHOBECHSI.

1.7. MeTaJJibl H HEMETAJLIbI

Metannbel. OcCoOEHHOCTH CTPOEHHUST aTOMOB U KpHUCTAIOB. (DU3NYECKHE CBOMCTBA
metaimioB. Krnaccudukaiuss MeTauioB MO pa3iMYHBIM MpH3HAKaM. XHUMHUYECKHE CBOHCTBA
METAJIJIOB. DIEKTPOXUMHUYECKUI psAl HampsHKeHUH MetamuioB. Meramiotepmus. OOmue
crocoObl  momyuyeHuss ~ MmerayuioB.  [lomstue o  merammypruu.  [lupomerammyprus,
TUAPOMETAJUTYPTUsl U 3ieKkTpoMmeTtanyprusi. CruiaBel uepHble M IBeTHblE. [IpumeHeHue
meTaiioB. Hemeramnsl. OcOOEHHOCTH CTPOEHHS aTOMOB. HeMeTalnsl — MpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOMCTB TajJOr€HOB OT MX TIOJIOXKEHUS B MEPUOJAMYECKOM CHCTEME.
OKHCINTENHFHBIE H BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAINIOB B 3aBUCUMOCTH OT UX ITOJIOKEHHUS
B pSAy OJJIEKTPOOTpHIATENbHOCTU. [IpuMeHeHne HemeTauioB. MeTanabl W HEMETaIbl B
MAaIIMHOCTPOEHHH.
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Jemoncmpayuu: Konnexuust MetauioB. B3anmmoselicTBre METaIoB ¢ HeMeTautaMu (okeresa,
LIMHKA U aJTIOMUHUS C CEPOH, AIFOMUHHUS C HOAO0M, CYPbMBI C XJIOPOM, TOPEHHE JKETIE3a B XJIOPE).
['openue metamioB. Amtomunorepmusi. Kosiekiusi HemeramioB. ['openue HemeTamioB (cepbl,
docthopa, yris). BeiTecHeHHe MeHee aKTHBHBIX TaJOr€HOB M3 PAacTBOPOB HMX coiieil Ooisee
AKTUBHBIMHU TajloreHaMu. Mojenb IPOMBIIIJIEHHONW YCTAaHOBKHM Ul IIPOM3BOJCTBA CEPHOM
KACIOTHL. Mogens meun Uit oOkura u3BecTHsKa. KoJuleKumu MpoAyKUWH CHIIMKAaTHOM
IPOMBIIIICHHOCTH (cTeKna, ¢hapdopa, asHca, HeMeHTa pa3InYHbIX MapOK H Jp.).
Jlabopamopnvie onvimei: 3akanka U OoTIyCK cTaqu. O3HAaKOMIJIEHHE CO CTPYKTypaMH CEpOro u
Oenoro uyryHa. PacriozHaBanue pya xenesa.

Ilpakmuueckue 3anamua: llonydenue, coOupaHHe | pacro3HaBaHUE Ta3oB. Pemienue
AKCIIEPUMEHTAIbHBIX 3a7ad. IIpakTMKO-OPHMEHTHPOBAHHBIE 33JaHUS O POJIM HEOPraHUYECKOU
XUMUHU B CO3/IaHUH HOBBIX MATE€PUATIOB B MALIMHOCTPOEHUHU.

2. Oprannyeckasi XuMusi

2.1. OcHOBHBIE IOHATHSI OPrAaHUYECKON XMMHUH M TEOPHUS CTPOCHUS
OpPraHMYecKUX CoeHMHEeHUI

[Ipeamer opranudeckol xumuu. I[IpuponHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHUX BEIIECTB C  HEOPraHMYECKHUMHU.
BanentHocTts. XUMHMYECKOE CTPOCHHE KaK IMOPSAAOK COSAMHEHUS aTOMOB B MOJIEKYJBI IO
BaJIEHTHOCTH. Teopusi cTpoeHusi opraHumdyeckux coeauHeHuit A. M. BbyrtnepoBa. OcHoBHbIE
MOJIOKEHHUS TEOPHH XUMHUYECKOTO cTpoeHHs. V3omepus u m3oMepbl. XuMudeckue GopMyssl U
MOJIENIM  MOJIGKYJ B OpraHudeckoid xumuu. Kiaccupukamuss OpraHWYECKHX BEIIECTB.
Knaccugukarusi BemecTs Mo CTPOCHUIO YIIIEPOAHOTO CKeNleTa W HAJHYUI0 (YHKIMOHAIBHBIX
rpynn. ['omonoru u romonorusi. Hauana nomenxiatypsl IUPAC. Knaccudukanus peakuuii B
opranvueckoil  xumuu. Peakuum npucoeauHeHus (TUAPUPOBAHUSA, TaJOrE€HUPOBAHUS,
TUAPOTajOreHUpPOBaHUS, THJIpaTaIiH). Peakuun OTILIEIUICHUS (merunpupoBaHus,
JIeTUAPOTAIOTEHUPOBAHMUS, leruaparanun). Peakunn 3amenienus. Peakiuu nsomepuzaium.
Hemoncmpayuu: Monenu MOJEKYJI TOMOJIOTOB U H30MEPOB OPraHUYECKMX COCAUHEHUM.
KadecTtBeHHOE OOHapykeHHME YTiepoja, BOJOpOJa M XJopa B MOJIEKYJIaX OpPraHUYECKHX
COCIMHEHU.
Jlabopamopnutii onvim: VI3roTOBIIEHNE MOJENEH MOJIEKYJI OPraHUYECKUX BELIECTB.

2.2. YruieBoaopoabl M MX NPUPOAHbIE HCTOYHUKH

AnkaHbl. AJIKaHbl: TOMOJIOTMYECKHH psA, HU30Mepus U HOMEHKJIAaTypa aJKaHOB.
XUMHYECKHE CBOWCTBA aJKaHOB (METaHa, JTaHa): TOPEHUE, 3aMElIeHHe, pa3JoKEHHUe,
nerugpupoBanue. [IpuMeHeHre alkaHOB HA OCHOBE CBOMCTB. AJIKEHBI. DTUIIEH, €0 MOJIyYeHHE
(meruapupoBaHUEM dTaHa, AETOJMMEpHU3aIeil MoaudTWIeHa). ['oMonornyeckuii psij, H30Mepus,
HOMEHKJIaTypa QJIKEHOB. XMUMHYECKHE CBOMCTBA JTHUJICHA: TOPEHHE, KAa4eCTBEHHBIE pPEAKIUU
(obecuBeunBaHue OpOMHOM BOJBI M pacTBOpa I€pMaHraHata Kajius), TUIpaTanus,
nonuMepusanus. [IpuMeHeHne STuiieHa Ha OCHOBE CBOMCTB. JlueHwnl M kayuyku. [loHsitue o
JMeHaxX Kak yriIeBOAOpOAax C IByMs ABOWHBIMH CBs3AMU. CONpsyKEHHbIE AUEHBI. XUMHUUYECKUE
cBoiicTBa OyTtanueHa-1,3 u m3ompeHa: oOeclBeyrMBaHHE OpPOMHON BOJABI M MOJMMEpH3AIMs B
Kayuyku. HaTypanbpHblil U cUHTETHYECKHE KaydyKH. Pe3nna. AnkuHbl. AnieTuieH. XuMHU4YecKue
CBOWCTBA  aleTWJIEHa: TOpeHue, oOeciBeunBaHUE OpOMHON  BOABI, MPHUCOETUHEHUN
XJIOpOBOJOpOJa M rujparauus. [IpumeHeHue aneruiieHa Ha OCHOBE CBOMCTB. MexkiaccoBast
u3oMepHs ¢ ankagueHaMmu. Apensl. benszon. XuMudeckue cBoiicTBa OeH3071a: TOPEHUE, PeaKLuU
3aMelieHusl (rajJoreHupoBaHue, HuTpoBaHue). IIpuMeHeHue OeH30la Ha OCHOBE CBOICTB.
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[IpuponHbIE MCTOYHHMKH YTI€eBOROPOAOB. IIpuponHBIN ras: cocraB, NIPUMEHEHHE B KAa4eCTBE
toruBa. Hegts. Cocta u nepepabotka Hedru. [leperonka negru. HedrenpomaykTsi.
Jemoncmpayuu: l'opeHue MeTaHa, O3TWIEHa, aueruieHa. OTHOLIEHME MeTaHa, 3TUJICHA,
arieTnseHa u OeH30J1a K pacTBOpaM IMepMaHTraHaTa Kanus u OpoMHoii Boze. [lomyuenue stuinena
peakuuei nerujparalyy 3TaHoJa, aleTHIeHa — TUAPOJIN30M KapOuaa Kanbuus. PasnoxeHue
KaydyKa [IpY HarpEeBaHUU, UCIBITAHUE MTPOIYKTOB Pa3jIoKEHUs HAa HeNpeAeabHOCTh. Komneknus
obpa3ioB  Hetrn u HedrenpoaykroB. Komnekmuss «KamMeHHBIH yroiab ©  MOPOIYKIUS
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

Jlabopamopnuie onvimui: O3HAKOMIICHHE C KOJUICKIHEW 0Opas3loB HEPTH W HPOAYKTOB €€
nepepaboTku. O3HAKOMJICHUE C KOJJICKIHEeH KayuyKOB U 00pa3liaMy U3/IeIUN U3 Pe3UHBI.
Ilpakmuueckoe 3anamue: 1lonyueHne 3TUI€Ha U U3YYEHHUE €ro CBOMCTB. PelieHue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOWCTBA YTJIEBOIOPOAOB.

2.3. Kucaopoacoaepxamue opranHudecKue coeuHeHust

Cnuptel. [lonydyeHue »srTaHona OpOXEHHMEM TJIIOKO3bl M TUJpaTaluedl ASTHIICHA.

['mapoxcuipHas rpynmna Kak GyHKuuoHambHas. [loHATHE O IpeenbHBIX OAHOATOMHBIX CITUPTaX.
XUMHUYECKUE CBOHCTBA JTaHOJA: B3aMMOJCHCTBHE C HATpueM, OOpa3oOBaHUE IMPOCTHIX U
CIIOKHBIX A(UpPOB, OKHCJICHHWE B anpaeruia. l[IpuMeHeHHMe STaHONa HAa OCHOBE CBOWCTB.
AJKoronusm, €ro mocieAcTBUs Ul OpraHu3Ma ueloBeKa U mIpefynpexjaeHue. [nmuepun kax
IIPEJICTaBUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha MHOTOAQTOMHBIE CIIUPTBHI.
[Tpumenenne rimuuepunHa. Penon. dusznyeckrue M XUMMUYECKHE CBOMCTBa (eHona. B3zaumnoe
BIMSIHUE aTOMOB B MoOJIEKyJie (peHoJsla: B3aUMOJEWCTBUE C TMAPOKCHIOM HATpPHUsl U a30THOM
kucinotoil. Ilpumenenue ¢eHona Ha ocHoBe cBOMCTB. Amnbaerujsl. [loHstue o0 ambaerupax.
AnpleruHas rpynna kak ¢yHKUMoHaidbHas. dopmanbaerus U ero CBOICTBA: OKHCICHHE B
COOTBETCTBYIOIYI0 KHCJOTY, BOCCTaHOBJIEHME B COOTBETCTBYromMi cnupt. Ilomyuenue
JIBJIETU0B OKUCIIEHUEM COOTBETCTBYIOUIMX cUPTOB. [IpuMenenue ¢popmanpaeruia Ha OCHOBE
ero cBoiicts. KapOoHoBsle kucnotsl. [lonsTre o kapOOHOBBIX KuciaoTax. KapOokcunpHas rpymmna
Kak (yHKIMOHaJbHasA. ['oMoIOrnueckuil psaa npeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[TonyyeHne kapOOHOBBIX KUCJIOT OKHCIEHHUEM aibJAETHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHUCJIOTBI: OOIIMEe CBOMCTBA C MHMHEPAJbHBIMH KHCIOTAaMH U peakius 3STepUPHUKAIMH.
IIpuMeHeHne yKCYyCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BmIcIIne JKHpHBIE KHUCIOTHI HA IpUMEpE
NaJIbMUTUHOBOM M cTeapuHOBOU. CioxkHble 3¢upbl U Kupbl. [lodyueHue CIOXKHBIX 3(QUpPOB
peakuueit srepuduxanyuu. CnoxHsle 3QUpbl B IpUpoJe, UX 3HaueHue. [IpuMeHeHne cioXHbIX
3¢upoB Ha OCHOBE CBOMCTB. JKUphI Kak cioxkHbie 3¢upsl. Kinaccupukanus xupoB. XuMU4ecKue
CBOMCTBA JKMPOB: THJPOJIN3 U TMAPUPOBAHUE KUJIKUX KUPOB. [IpuMeHeHHE KUPOB HA OCHOBE
cBOMCTB. Mpima. VYrneBoasl. YTieBoAbl, WX Kiaccuukamus: MoHocaxapuabl (TJIFOKO3a,
bpykTo3a), Aucaxapubl (caxaposa) M MoyMcaxapuibl (Kpaxmal U 1euirososa). ['mokoza —
BEIIECTBO C JIBOMCTBEHHOW (DyHKUMEH — albJeruJocnupT. XUMUYECKUE CBOMCTBA TIIOKO3bI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIHUPTOBOE OpOKEHHUE.
[IpruMmeHeHne TIIIOKO3bl HA OCHOBE CBOWCTB. 3HAUYEHHUE YIJIEBOJOB B JKMBOW MPUPOJIE U KU3HU
yenoBeka. lloHsaTtme O  peaknusAx NOJMKOHJIEHCAMM M TUAPOIW3a HAa  NPUMEpe
B3aUMOIIPEBPALLEHUN: TTIIOKO3a <> MIOJINCAXapU.
Hemoncmpayuu: OxucieHue cnupra B anpaeruj. KadecTBeHHbIE peakMM Ha MHOTOaTOMHBIE
cnupThl. PactBopuMocTh (eHonma B Boxe NpH OOBIUHONW TeMmIepaType U HarpeBaHMU.
KavectBennsle peakuuu Ha (enon. Peakius cepeOpsHOro 3epkajia anbJIeTHOB M TIHOKO3BI.
OxucneHue aipJeruioB M TIVIIOKO3bl B KHUCIOTy ¢ momouplo ruapokcuaa wmeau  (II).
KavectBennas peakuus Ha kpaxmai. Komnekius apupHbIX Maces.
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Jlabopamopusie onvimel: PacTBOpeHUE TNMIIEprHA B BOAE U B3aMMOJACHCTBUE C THIPOKCHIOM
meau (II). CBoiicTBa YKCYCHOW KHCIOTBHI, OOIIHME CO CBOWCTBAMH MHHEPATbHBIX KHCIIOT.
JlokazaTenbCcTBO HEMPEAENbHOI0 XapakTepa >KUIKOro Xupa. B3aumonelcTBHe TIIIOKO3bI U
caxapo3sl ¢ rugpokcuom Meau (II). KauectBennast peakius Ha KpaxMail.

Ilpakmuueckue 3anamusa: KapOoHOBBIE KUCIOTHI, UX CBOMCTBA. ['eHeTHUEeCKas B3aUMOCBS3b
MEXIy OCHOBHBIMH KJIaCCaMU KHCIIOPOJCOACPKAIINX COSTUHEHUM.

2.4. A3oTcoaep:xamme opranuyeckue coeqnHenus. lloanmepnl

Amunsbl. Ilonstue o0 amuHax. AnudaTuueckue amMHuHBL, HMX Kilaccuukanus u
HOMEHKJIaTypa. AHWIMH KaK oprannyeckoe ocHoBaHue. [lomydenue aHuanHa U3 HUTPOOEH30I1a.
[IpyMeHeHre aHWIMHA HA OCHOBE CBOMCTB. AMHUHOKHUCIOTBL. AMUHOKHUCIOTHI Kak aM(pOoTepHbIe
TU(GYHKIIMOHATIbHBIE OpPraHUYECKUE COCAMHEHUS. XUMHUYECKHE CBOICTBA aMHUHOKHUCIOT:
B3aMMOJICICTBHE C WIEJIOYaMU, KHUCIOTaMU U JAPYr € JAPYroM (peakuus IMOJIUKOHICHCAIINH).
[lentuanas cBsa3b U nonunentunsl. [IpyuMeHeHne aMMHOKHMCIOT Ha OCHOBE CBOMCTB. bemku.
[lepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYphl O€IKoB. XHWMHUYECKHE CBONCTBA OEJKOB:
ropeHue, JeHaTypalus, THAPOIu3, IIBETHbIC peakiuu. bruonoruueckue GyHKINN OETKOB.
Hemoncmpayuu: B3anMoJelCTBME aMMHAKa M aHWJIMHA C COJITHOM KHUCJIOTOW. Peakius
aHWJIUMHA ¢ OpoMHOM BOJMOM. JlokazaTenbCTBO HaMM4usl (PYHKIIMOHAJIBHBIX TPYIIT B PacTBOpPax
aMUHOKUCIIOT. PacTBOpeHne u ocaxaeHne 0enkoB. [[BeTHbIC peakiuy OeIKoB.
Jlabopamopnuvie onvimel: PactBopenue OenkoB B Bojge. OOHapykeHUE OCIKOB B MOJIOKE U
MsicHOM OynboHe. JleHaTyparusi pacTBopa Oelka KypuHOTO SifIia CIIUPTOM, PAacTBOPAMH COJICH
TSDKEJIBIX METAJUIOB U MPU HArPEBaHUHU.
Ilpakmuueckue 3anamusa: PenieHue -HKCIEPUMEHTANBHBIX 337a4 HAa HMIACHTHU(PUKAIHIO
OpraHWYECKUX COeAMHEHUH. Pelienne mpakTHKO-OpPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA
CBOMCTBA OPraHUYECKUX COCAMHEHUMH.

2.5. llotumepsl

[Tomumepsl. benku u monucaxapuabl kKak Ouonomumepsl. Ilmactmaccsl. Ilomydenue
IIOJIMMEPOB  peaKklUMel MONMMEpPU3alud M TNOJMKOHAEHCAUMH. TepMOIUIaCTUYHBIE U
TEpMOpEaKTUBHBIE IacTMaccel. [IpencraBurenn miactmacc. IIpumeneHune macTMace.
Bosnokna, ux knaccuduxanus. [lomyueHue BojgokoH. OTnenbHblE NPEACTaBUTENN XUMHYECKHX
BOJIOKOH. HOJ’II/IMepBI B MallIMHOCTPOCHHH. KOMHOSI/IIII/IOHHBIG MaTcpHraJbl.
Hemoncmpayuu: I'opeHre NTUYLETO IIEPA U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: PacriozHaBaHHE IUIACTMACC U BOJIOKOH.
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2.3 TemaTnueckui nJaH y4eO0HOro npeamMera « XuMHush»

HanmenoBanmue Conep:xanue y4eOHOro MaTepuaia u (pOpMbl OPraHU3aANNHU AeSITeIbHOCTH O0bem JIn4HOCTHBIE
pa3aesioB U TeM o0yuyarumuxcsi B YaCcax pe3yJabTaThl
1 2 3
BBEJEHUE. OBLIASA U HEOPI'AHUYECKAS XUMMUSL.
Tema 1.1 OcHoBHBIE Copepxanne yaeOHOr0 MaTepuaa
TIOHSTHUS U 3aKOHBI - 4
N 1. HayuHble MeTOABI TO3HAHMS BEUIECTB U XUMHUECKHUX SBJIEHUI. Poib skcriepuMenTa JIP 8, JIP 20, JIP 22,
' Y TEOPUHU B XUMUU. MOJENMPOBAHNE XUMHUYECKHUX MTPOLECCOB. JIP 26, JIP 32
OK1,0K2,0K4,0K7
2.OCHOBHBIC MOHATHUS U 3aKOHBI XHUMHUHU.
K 5.1.
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 2
[Tepuonuueckuit
proA 1.Ilepuognueckuii 3axoH J[.1. MenneneeBa. CTpoeHne aToMa U IEPUOIUYECKHUIN 3aKOH JIP 8, JIP 20, JIP 22,
3aKoH, lleproanueckas
J.1. Menneneena. JIP 26, JIP 32
CUCTEMA XUMHUYECKUX
DJIEMEHTOB B — 5 5 OK1,0K2,0K4,0K7
JI.M.Meneneesa. TOM YHCJIe, TTPAKTUYECKUX 3aHATHHI U JIaOOpaTOPHBIX pabOT ) s
Ctpoenue aToma. 1. Ctpoenue aroma. o
Tema 1.3 Ctpoenue Coneprxanne y4eOHOTO MaTeprana 4 JIP 8, JIP 20, JIP 22,
BEIIECTBA. JIP 26, JIP 32
ArperaTHble COCTOSTHUS BemecTB. YnucThie BemecTBa U cMecu. JlucrnepcHble CHCTEMBI.
— OK1,0K2,0K4,0K7
B ToMm uncne, mpakTHUECKUX 3aHATHI U J1a00paTOPHBIX padoT 5

1. Buasl XMUMHUYECKON CBSA3H.

IIK 5.1.
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Tema 1.4 Copepxanne yaeOHOT0 MaTepuana
Bopna. PactBopsl.
Bopna. PactBopsl. PacTBOpeHue. JIP 8, JIP 20, JIP 22,
DNEeKTpoNIUTHYECKAast
) ) P JIP 26, JIP 32
JUCCOLUALIYS. JIEKTPOJIMTHI U HEAJICKTPOIUTHL. DIICKTPOIUTHYECKAs AUCconManus. Peakunn
MOHHOT'O OOMEHa.
OK1,0K2,0K4,0K7
IIpodeccnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE
IIpakTuyeckas padora. PenieHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUMN IIK 5.1.
Ha PAcTBOPbHI, HCHOJb3yeMble B OBITOBOM M MPOU3BOACTBEHHOHN JEATEIHHOCTU
YeJIoBeKa
Tema 1.5 Copepxanue yueOHOro MaTepuana JIP 8, JIP 20, JIP 22,
Knaccudukanms — - JP 26, JIP 32
T ——— Kucnotsl u ux cBoiictBa. Conu ux CBOWCTBA.
. OcHoBaHus 1 X cBoicTBAa. OKCUIBI M X CBOMCTBA. OK1,0K2,0K4,0K7
COCIMHEHHM B UX
. IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJIEPKAHUE
CBONCTBA. IIK 5.1.

IIpakTnueckas paGora PemeHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHuli Ha CBOMCTBA, COCTaB, IOJy4EHHE U OE30M1aCHOE UCIIOJIb30BAHUE BaXKHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN JEITEIbHOCTH YeJI0BEeKa

Tema 1.6 Xumnueckue
peakiuu

Coneprxanue y4eOHOT0o MaTepuana

Knaccudukaius XuMHUECKUX Peakluil.

CKOpoCTh XMMHUYECKUX peaklnii. XMMHUYECKOe paBHOBECHE.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7
K 5.1.

IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME

IIpakTnyeckas padora. Pemienue npakTUKO-OPUEHTHUPOBAHHBIX 3aJlaHUN Ha aHAIU3
(akToOpoB, BIMSIOMIMX Ha HW3MEHEHHE CKOPOCTHM XHMHUYECKOW peakiuu U Ha
npuMeHeHne npuHnouna Jle-Illarenpe a8 HaxXxOXIEHWS HAIpaBICHUS CMELICHUS
paBHOBECHs] XMMHUYECKOM peakiuu W aHadu3 (aKTOpPOB, BIMSIONIMX HA CMELICHHE
XUMHUYECKOIO PAaBHOBECHS.
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Tema 1.7 Copepxanne yaeOHOT0 MaTepuana 5
Meraiel u
OO6m1ast xapaKTepUCTHKA METAIIIIOB. JIP 8, JIP 20, JIP 22,
HEMETaJUIbL.
JIP 26, JIP 32
OO0mas xapaKTeprCTUKA HEMETAJLIOB.
IIpo¢deccnonaibHO OPMEHTHPOBAHHOE COJACPKAHUE 0OK1,0K2,0K4,0K7
IIpakTHyeckas padora [[pakTHKO-OpUEHTUPOBAHHBIE 33aHUS O POJIU 2
HEOPraHUYeCKONW XMMUU B CO3JJaHUU HOBBIX MAaTE€pPUAJIOB B MAIlIMHOCTPOECHUH.
= IIK 5.1.
B ToM uncne, mpakThuecKkux 3aHATHH U JIa0OPATOPHBIX pabOT
1. PenieHue sKCriepUMEHTANbHBIX 33/1a4 Ha UACHTH(PUKAIIUIO HEOPTaHUYECKUX 4
COETUHEHUN
2. Ilony4enue razoB
KonTposbHOe TecTUpoBaHuE. JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
2
OK1,0K2,0K4,0K7
IIK 5.1.
OPTAHUYECKASA XUMUS.
Tema 2.1 Coneprxanue yueOHOro MaTepuaa
OCHOBHbBIE IOHATHS
. 2 JIP 8, JIP 20, JIP 22,
OpraHUYeCcKON XUMHUH
. . JIP 26, JIP 32
u Teopust xumuueckoro | [Ipegmer opranndeckoit Xumuu. Teopust CTpOeHNsT OpraHNYeCKUX coeMHeHu A.M.
CTPOECHUS Bbytneposa. Knaccudukanus opranndeckux BemecTs. Knaccudukaius peakiuii B OK1,0K2,0K4,0K7
OpPraHUYECKUX OpraHI/I‘IeCKOI\/'I XUMHUN.
COEIMHEHHUI. IIK 5.1.
Tema 2.2 Coneprxanne yd4eOHOT0 MaTepurana 12
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YrieBoaopoabl U X
MIPUPOIHBIC
HMCTOYHUKHU

AJTKaHBbI.

Auikenbl. Ankaauensl. Kayayku.

AJKAHBL.

ApEHBI.

[IpupoiHBIE HICTOYHUKH YIIIEBOJOPOIOB.

B Tom uncne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX padoT

1. HOHy‘IeHI/IC OTUJICHA U U3YUYCHHUC €TI0 CBOMCTB.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7

IIK 5.1.

HpO(l)eCCI/IOHaJIbHO OPHUECHTHPOBAHHO€ COACPKAHUEC

IIpakTnueckas padora. Penienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHMI Ha CBOMCTBA YTJIEBOJOPOIOB.

Tema 2.3
Kucnoponcoaepxaniue
OpraHUYEeCKUe
COCJIMHCHHS.

Copep:xanue yueOHOTO MaTepuana

CHI/IpTBII OJHOATOMHBIC 1 MHOI'OATOMHBIC.

denonl.

ANbIETUIBI.

KapOoHoBBIE KHCITOTHI, X CBOMCTBA.

CrnoxHble 3(UPbI U KUPBHIL.

VraeBonasl.

14

B ToM ymncne, mpakThuecKuX 3aHATHH U JIaA0OPATOPHBIX pabOT

1. Kap6oHOBBIE KHCIIOTHI.

2 I'eneTnyeckast B3aMMOCBSI3b MCXKIAY OCHOBHBIMHU KJIAaCCaMH KHUCJIOPOACOACPKAIUX

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7
IIK 5.1.
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COEIUHEHUN.

Tema 2.4 Coneprxkanue ydeOHOT0 MaTepurasia JIP 8, JIP 20, JIP 22,
A3oTcoaepkalime 6 JIP 26, JIP 32
OpraHuvecKue AMUHEL
OK1,0K2,0K4,0K7
COCJIMHEHMS. AMUHOKHUCIOTHI.
benku.
B Tom uncne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX padoT NK S.1.
1. PenreHre KCIIEpUMEHTAIBHBIX 33134 HA HICHTH(PUKAIIUIO OPTaHHISCKUX 2
COCIMHEHU.
ITIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME
IIpakTHyeckasi padora. PenieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 2
3aJJaHUd Ha CBOMCTBA OPraHUYECKUX COCIMHEHHUM.
Tema 2.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE 2
[Tonumepsr.
[Tonumepsr. IInactMaccsl. BomoxkHha. ITomumepsbl B MAaIIMHOCTPOCHUH. JIP 8, JIP 20, JIP 22,
KoMIo3uimoHHble MaTepHuainsl. JIP 26, JIP 32
B Tom uncne, mpakTHUuecKux 3aHATHI U 1a00paTOPHBIX padoT , OK1,0K2,0K4,0K7
1. Pacio3HaBaHue MacTMacc ¥ BOJIOKOH. TIK 5.1.
dopma NpoMexyTOUHOU aTTecTanuu — AudepeHInpoBaHHbIN 3a4eT. JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
2
OK1,0K2,0K4,0K7
K 5.1.
Bcero: 78
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3. YCJIOBUA PEAJIM3AIIUUA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «Xumusi»

1.1.Tp660BaHHH K MUHUMAJIBHOMY MAaTCPUHAJIBHO-TEXHUICCKOMY

00ecreYeHHu 10
Jlist u3yueHust yaeOHOTOo MpeIMeTa He00X0IMMO HAINYHE KaOMHETa « X UMHSD»
O6opynoBanue y4eOHOro kaduHeTa (HAIJISAHbIE MOCOOMS):

e pabouee MECTO MPENOaBaATEIs;

e pabourie MecTa 00y4arOLUXCA [0 YUCITY O0yUaIOLUXCs B TPYIIIIE;

CTOJI JTAOOPATOPHBIN IEMOHCTPALMOHHBIH;
®  OrHETYLIUTEIb;
e Ha0OPHI HIAPOCTEPKHEBBIX MOJEIEH MOJICKYI,
®  MOJENM KPUCTALTMYECKUX PEUIETOK,
®  KOJUICKIIMH MPOCTHIX U CIOXKHBIX BEIIECTB W/MIIM KOJJICKIIUH MTOJUMEPOB;
®  KOJUICKIHSI TOPHBIX ITOPOJ U MUHEPAJIOB,
e Tabmuua MeHyeneesa,
e yuyeOHbIC (DUITBMEI,
e 1udpoBsIe 00pa30BaTEIBHBIE PECYPCHI.
TexHnyeckue cpeacTBa 00yyeHus:

® KOMITBIOTED C JIMIIEH3MOHHBIM MPOTrPAMMHBIM 00ECTIEYCHUEM TSI ITPETIOIaBaTels;
® [IEpPCOHAIBHBIN KOMIbBIOTEP C nepudepuein 1uist yyaerocs;
e MyJIbTUMEHA IPOEKTOP;
® JIEMOHCTPALIMOHHBIN JKpaH;
OGopynoBanue J1adoparopun U padoyux MecT Ja0OpPaTOPUM: MEH3YPKH, MMHUIETKH-

KaIeJIbHUIIBI, TEPMOMETPBI, MHKPOCKOII, JIYIIbI, TPEIMETHBIE W TIOKPOBHBIE CTEKJIA, IUIAHIIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HNPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKH,
pE3MHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTUBOB, CTEKJISHHBIC MaJOYKH, IMITATUBBI IS
poOUPOK; MEPHBIE IIMJIMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JIENIUTENbHBIC IIMINHAPUIECKIE
(50-100 mu1), cTynku ¢ meCTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJsi, YacoBbl€ CTEKJA, JJIEKTPOIUIMTKM, JIaOOpaTOpHBbIE ILUTATUBBI, CIHUPTOBBIE TOPENKH,
CIHMYKHU, IpUOOp A MOJMy4YeHHs Tra3oB (MM NpoOupKa ¢ ra300TBOJHON TPYOKOM), AepkaTenu
JUTSE IPOOUPOK, CKISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTaKaHBI
(50, 100 u 200 mu1); mmarenaw; NUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 M) u mepuble konOwr (25, 50, 100 u 200 mu), BoxsHas OaHs (WU
TEPMOCTAT), CTEKJIHHBIE MAJIOYKM; KOHUYECKHe KoJObl ans TurpoBaHus (50 m 100 mo);
WH/IMKATOPHBIE TIOJOCKKA [uis onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs IIKaa;

YHUBEpCaJIbHBIA HHANKATOP; muneTk Ha 1, 10, 50 mu (mnu no3atopst Ha 1, 5 u 10 mut), OropeTku
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JUISl TATPOBAHUS, MeauIMHCKUe mmpuilsl Ha 100-150 M, mabopaTopHbie /WU aHATUTUYECKHE

Bechl, pH-MeTpbl, CylmibHbIN mKkad, u ap. 1adbopaTtopHoe 000pya0BaHUE.

NudopmanuonHoe odecredeHue
OcHoBHas JuTepaTypa

1. T'abpuensu O.C., Xumusa 10-11 knacc / I'abpuensu O.C.. — Mocksa :
Axuunonepnoe obmectBo "HznarensctBo "IIpocsemenue”, 2020.

Jlono/IHUTeIbHAS JIUTepaTypa

1. T'abpuensu O. C., Xwumus mig npodeccuid U CHEIUaTIbHOCTEH TEXHUYECKOTO MPOQHII:
YY4eOHUK IS CTY/I. yUpexKIeHul cpen. mpod. oopazoBanus.. /| ['adbpuensa O. C., Octpoymos U.
I'.. — Mockga : U3narenbckuii neHTp "Axagemus', 2019.

2. Tabpuensa O. C., [IIpaktukym: yde0. Ilocobme mis cTyn. YYpexACHHA cpea. npod.
obOpazoBanus / T'abpuensu O. C., OctpoymoB U. I'.. — MockBa : M3narenbCkuii LEHTP
"Axanemus", 2017.

3. T'abpuensn O. C., Tectbl, 3a1a4u U ynpaxxHEHUs: y4eO. mocoOue s CTyA. YUPEKICHHI
cpen. pod. obpazoanus. / ['abpuensu O. C., JIsicoBa I'. I'.. — MockBa : 3pareinbCkuii IEHTP
"Axkanemusa", 2017.

DJIeKTPOHHBbIE 00pa30BaTeIbHbIC PECYPChI

1. https://www.yaklass.ru/. — Jlata moctyma: 24.04.2023.
2. https://resh.edu.ru/. — Tara moctyna: 24.04.2023.

DJIeKTPOHHbIe MH(OPMAIHOHHBIE pecypchl

1. http://school-collection.edu.ru/. — Jlara nocryma: 24.04.2023
2. https://media.foxford.ru/chemistry online/. — Jlata qoctyma: 24.04.2023.
3. https://chem-ege.sdamgia.ru/ . — Jlata nocrymna: 24.04.2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA «Xumus»

KoHTpons u oueHka pe3yiapTaToB OOyu€HHMsl OCYLIECTBISETCA MpenojaBaTeieM B
nporiecce MPOBEACHHS MPAKTHUYECKUX 3aHATHHA, TECTUPOBAHMIA, KOHTPOJIBHBIX PadoT, a TaKxke
BBINOJIHEHUS 00Yy4aroIUMKCA WHAMBUYaIbHBIX 3aJaHUi. Pe3ynpTaThl 00ydeHus onpenensior,
4TO OOyYarouiyecsl JOJKHbI 3HATh, [IOHUMATh U JEMOHCTPUPOBATH 10 3aBEPLIECHUU HU3YUEHUS

npeaMeTa.

Jnst hopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3yJIbTaTOB OCBOEHUS Y4eOHOIO IpeaMera
UCIIOJIb3YEeTCsl CUCTEMa OLIEHOYHBIX MEPOIIPUATHUIL, MpeICTaBIIAOLas COO0N KOMIUIEKC yUeOHbIX
MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHHUs M C(HOPMYJIHPOBAHHBIX C yUETOM
®I'OC COO (mpeametnsble pesynbtathl o npeamery) u @IOC CIIO.

CIIOCOOBI penIcHHs 3a/1a4

P2 Tema2.1,2.2,2.3,2.4,2.5

Oob6masi/npogeccuoHanbHas Paszngen/Tema Tun oeHOYHbIX
KOMIIETeHIIUA MepONPUSITHSI
OK 01. Boibupars Pl Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Tectuposanue

VYeTHBII onpoc

npodecCuoHAIBHON XUMHUYECKUU
NEeSATEIbHOCTH JUKTaHT
MIPUMEHUTEITEHO NunuBunyanpHas
K pa3JINYHbIM KOHTEKCTaM CaMOCTOSITEIIbHAS
pabora
IIpencraBnenne
pe3yIbTaTOB
MPaKTUYECKUX
pabort
Kontponbnas
pabora
OK 02 Wcnonb3oBaTh Pl Tema 1.1,1.2,1.3,1.4,1.5,1.6, 1.7 TectupoBanue
COBPEMCHHBIC CPEICTBA P2 Tema 2.1,2.2,2.3,2.4,2.5 YCTHBII 0npoc
MMOMCKa, aHAIN3a U VHaMBAyaIbHAS
EEE)?HDEETEEH; CaMOCTOATETbHAs
HH@)ogMaEHOHHHe TEXHOJIOTUH padora
IJ1s1 BBITIOJTHEHUA 3a/1a4 Hpencrasnenne
npodeccoHaTbLHON pe3yIbTaToB
NEATEIIbHOCTH IIPAKTHICCKHUX
pabor
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OK 04 D¢ dexruBno Pl Temal.1,1.2,1.3,1.4,1.5,1.6,1.7 | TectupoBanue
B3aHMMOJCHCTBOBATh U P2 Tema 2.1,2.2,2.3,2.4,2.5 YcrHbIi onpoc
paboTaTh B KOJUICKTUBE U NunuBunyanpHas
KOMaH/Ie CaMOCTOSTEIIbHAS
paborta
IIpencraBinenue
pe3yabTaToOB
MPAKTUYECKHUX
pabor
OK 07 CongiicTBoBaTh P1 Tema1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Nuausunyansnas
COXPaHEHUIO OKpYKarolIei P2 Tema2.1,2.2,2.3,2.4,2.5 CaMOCTOATEIIbHAS
Cpelibl, pecypcocOepekeHHIO, paborta
MIPUMEHSTH 3HAHUS 00 [IpencraBieHue
W3MEHECHUU KJIMMaTa, pe3ybTaToB
MIPUHITUTIBI OEPEKITHBOTO MIPaKTUYECKHUX
MIPOU3BOJICTBA, 3PPEKTUBHO pabor
JICIICTBOBAThH B
Ype3BbIYAIHBIX CUTYAITUSIX
[K 5.1. [lnanuposate u P1 Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Tecruposanue
OCYIICCTB/IATD YIIPABJICHUE P2 Tema2.1,2.2,2.3,2.4,2.5 YCTHBIN 0mpoc
eI TeIIbHOCTRIO MOTYMHECHHOTO VIHauByyaIbHAS
fIepcoHaIa. CaMOCTOSTE/IbHAS
pabora
IIpencraBnenne
pe3yabTaToOB
MPaKTUYECKUX
pabort
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