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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBI YYEBHOI
T CIHATLITAHBI

BJ1.08 XUMMS

1.1. MecTo yuyeOHO# NUCHUIUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKHU CIENHAJTHCTOB
cpeadero 3BeHa: OOmieoOpaszoBarenbHas AUCHUILIMHA «XUMHsD H3ydaeTcsi Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeTbHOM — IMKJIE€  Y4eOHOro  IjlaHa M SBISETCs  00s3aTeNbHOM  YacThIO
o0mieoOpa3oBarenbHOro Lukiaa obpazosarenbHOil mporpammbl CIIO B coorBerctBuuM ¢ ®I'OC mo
cnenuanbHocTy 40.02.04 IlpaBo 1 opranu3aiys COIUaIbHOTO 00eCIeYeHus.

1.2. Heau u niianupyemMble pe3y/ibTAThl 0CBOCHHMS AHCHUIIIHHBI

1.2.1. Heau u 3aga4n AMCHUTIMHBI

Hear aucummiunabl: @DopMupoBaHHME Yy CTYACHTOB NPEACTABICHHS O XUMHUYECKON
COCTaBJISIIOLEH €CTECTBEHHO-HAy4YHOW KapTHHbl MHpa KAaK OCHOBBI IPUHATHUS PpELIEHUN B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYyalUsAX, OTBETCTBEHHOI'O MOBEACHHS B IPUPOIHON cpee.

3agaum IMCHUILIHHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TPOIECCOB H
ABJICHUM B OKpYXKAIOLIEH Cpexe, LEIOCTHOW HAyYHOM KapTUHbI MHUpPA, B3aUMOCBSI3H W
B3aMMO3aBMCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPTaHWYCCKUX M OPraHUYeCKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEAKIUH, OOBACHITH WX CMBICH, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEIACHHS MMPOCTEHIINX XUMUYECKHX OSKCHEPUMEHTANIbHbBIX
UCCJIEIOBAaHUM ¢ COOMIOACHUEM MpaBUil 0E30MacHOr0 OOpalleHHs C BEUIECTBAaMH U J1abOpaTOPHBIM
000pyaOBaHUEM;

4) pa3BUTh YMEHHUS HCMOJB30BaTh HMH(DOPMAIMIO XUMHUYECKOIO XapakTepa W3 Pa3IMYHBIX
HMCTOYHUKOB;

5) chopmupoBaTh YMEHHUSI IPOTHO3UPOBATH TOCIEACTBHS CBOCH NEATEIFHOCTH U XUMHUYECKUAX
MPUPOHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHUMAHHUE 3HAYUMOCTH JOCTHIKEHUN XWMHUYECKOW HAYKH W TEXHOJOTHUM
JUTSL pa3BUTHS COITMATILHOM M MPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yabTAThl 0CBOeHHS 00111€00pa30BaTeIbHOM IMCUMILINHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PT'OC COO

O01mue KOMIEeTeHIMHT

IInanupyemsle pe3yJbTaThl 00y4eHHs

Oo0mme JMcnMIvInHApHBbIE
OK 01. Beibupatb - TOTOBHOCTb K  TpPYyAY,|-BJIaAETh METOJAMMU 10KA3ATEIIbCTB,
crocoOBbl pelIeHUs 3aiay | OCO3HaAHUE LEHHOCTH | aJITOPUTMAMU PELICHUS 3a1a4; yMEHHE

npodecCuoHaNBHOM
JCSITETbHOCTH
IMPUMCHHUTCIILHO

K pa3sjiInuHbIM
KOHTEKCTaM

MacTepCTBa, TPYAOTIO0HE;

- TOTOBHOCThP K aKTHBHOH
JeSITSIbHOCTH

TEXHOJOTHYECKON u
COLIMAJIbHOW HaIpaBJIE€HHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATH,
IJIaHUPOBATH H
CaMOCTOSTENILHO  BBIIOJHATH

TAKYI0 ACATCIBbHOCTD,

-  HHTEpEC K  Pa3IHYHBIM
chepam  mpodeccHoHaTBHOM
JeSITebHOCTH,

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU
y‘-Ie6HBIMI/I IIO3HaBaTCJIbHBIMU

JNEUCTBUSAMMU:

a) 0a3oBbIE JIOTUYECKHE
JEUCTBUA:

- CaMOCTOSITEJIbHO
dbopMynupoBaTh u
aKTyaJlu3upoBaTh  MpoOseMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIIMBATh

CYIIECTBCHHBIA TPH3HAK WIIH
OCHOBaHUSl JUid CpaBHEHUS,
KJaccupuKauu u 0000IICHUS;

- OIpEeACIIATh LENH
NeSITENIbHOCTH, 3a/1aBaTh
napaMeTpel M KpPUTEPUU HX
JOCTUKEHMUS,

- BBIABIIATH 3aKOHOMEPHOCTHU U
IIPOTUBOPEUHS B

paccMaTpUBaEMbIX SIBICHUSX;
-  BHOCUTb KOPpPEKTHUBHI B
JIEeSITEILHOCTD, OLICHUBAThb
COOTBETCTBHE pe3yJIbTaToOB
uensiM,  OLIEHUBAaTh  PUCKH
IMOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIIIJIEHWE TOpH  PEIICHUU
KU3HEHHBIX TPOOIEM

0) 6a3oBbIC
HUCCIEI0BATEIbCKHUE ACHCTBHUS:
- BJIaJICTh HABBIKAMH Y4eOHO-

(hopMyIHpOBATH OIIPEIEIICHUS,
AKCUOMBI U TEOPEMBI, IPUMEHSTh UX,
POBOJUTH JIOKA3aTeIbHbIC
paccyXIeHHs B XOZI€ PEIICHHS 3a/1a4;

- YMETb ONEepPUPOBATH MOHATHIMU:
CTEMNeHb YUCIIa, JorapudM Juca;
YMEHHUE BBITIOJIHSATH BBIUMCIICHUE
3HAYeHUH U MpeoOpa3oBaHUs
BBIPa)KEHU CO CTEMEHAMU U
norapudmamu, npeodpazoBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETb ONIEPHPOBATH TOHATHIMU:
palMoHaibHble, HPPALlIOHAIIBHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
JorapupmMuyIEcKue,
TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMETb ONIEPUPOBATH TIOHATHIMU:
(GbyHKUMA, HeTpepbIBHAS QYHKINA,
MPOU3BOHAS, TIEPBOOOpa3HAs,
OTIpeJIeIeHHbI UHTErpall; yMeTh
HAXOJUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIMH, UCTIONB3YSI CIIPABOYHBIE
MaTepHalibl; UCCIIEA0BATh B
NOPOCTEHIINX Caydasx QYHKLUUHU HA
MOHOTOHHOCTbH, HAXOJIUTh HANOOJIBIITNE
Y HauMEHbIIUE 3HaYCHUS (DyHKIIHIA;
CTPOUTH TPAPHUKH MHOTOUICHOB C
UCIIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAJIN3a; TPUMEHSTh
IPOM3BOJIHYIO IIPU PELICHUH 33734 Ha
JIBIDKEHUE; PEIIaTh MPAKTHKO-
OpPHEHTUPOBAHHbIC 3a/1a4X Ha
HanOOJIbIIINE ¥ HAUMCHBIINE 3HAYCHUS,
Ha HaX0XKJIeHHE MTyTH, CKOPOCTH U
YCKOPEHHS;

- YMETb ONEepPUPOBATH MOHATHIMHU:
panuoHagbHas QYHKIIMS,
nokasaresabHas (QyHKIMs, CTeTIeHHas
¢dyHK1us, Torapupmudeckas QyHKIMS,
TPUTOHOMETpUYECKHE (DYHKIIUH,
oOpaTtHbIe (YHKINN; YMEHHE CTPOHUTH
rpaduky U3yuyeHHBIX (YHKIIHH,
UCTIOJIb30BaTh rpad KK IPH U3yUEHUH




HUCCIIEN0BATEILCKOM "

MPOEKTHOM JIeSITETLHOCTH,
HaBBIKaMU paspelieHus
po0em;

- BBISIBJIATH HpI/I‘-II/IHHO-
CJIEICTBEHHEIE CBSI3U 4
aKTyaJIu3upOBaTh 3aj1auy,
BBLIIBHIaTh TUTIOTE3Y ee
peHleHI/ISI, HaXOIUTb
apryMEHThI TUIS
JIOKa3aTelIbCTBA CBOMX
YTBEPKIICHUH, 3a1aBaTh
rmapaMeTpsl 3 KpUTEpHUU
pernieHus;

- aHaJII/BI/IpOBaTL HOJIy‘IeHHBIe
B XOAC pCIICHUA 3aJaud
pe3yabTarhl, KPUTHYECKHU

OLICHUBATh UX AOCTOBCPHOCTD,
MNPOrHo3upoBaTb M3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCTb NICPCHOCUTH 3HAHHA B

MTO3HABATEIIBHYIO u
IIPAKTHUYECKYIO obnacTu
JKU3HEIEITEIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS
U3  pa3HBIX  IPEIMETHBIX
oOiacreii;

- BBIABUTaTb HOBBIC HJIEH,
npe/iarath OpPUTHHAJIbHBIC
MOJIXO/IbI K PEICHHUS;

u CITOCOOHOCTh ux
HCIIOJIB30BaHUs B
[M03HABATCIIHHOM u

COIMAJIbHOM MPAKTUKE

IIPOLIECCOB U 3aBUCUMOCTEH, TIPH
pelIeHNH 3a4a4 U3 APYTHX Y4eOHBIX
IIPEMETOB U 3a/1a4 U3 peaabHOMN
KHU3HU; BBIpAXaTh GOpMyIaMu
3aBHCUMOCTH MEX1y BeMUNHAMH,

- YMETb peuaTh TEKCTOBBIE 3a7jauu
pa3HBIX TUIIOB (B TOM YHUCIIE HA
IPOLIEHTHI, 10JIU U YacTH, Ha ABHIKEHHE,
paboTy, CTOUMOCTh TOBAapOB U YCIIYT,
HAJIOTH, 33a]1a4X U3 00JIaCTH yIpaBJIECHUS
JUYHBIMU M CEMEHHBIMU (PUHAHCAMMN ),
COCTaBJIATh BBIPAKEHUS], yPAaBHEHMS,
HEpPaBEHCTBA U X CUCTEMBI 110 YCIOBHUIO
3aJlauy, UCCIIEI0BATh MOIyYEHHOE
peleHe U OLEeHUBATh
IPaBJON0100HOCTh PE3yJIbTaTOB;

- YMETb ONEePUPOBATH MOHATHIMU:
cpeaHee apu(pMeTHIECKOe, MEIUaHa,
HauOoJblIee ¥ HAMMEHbIIEEe 3HAYCHHUS,
pa3max, IUCcIepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMeThb
U3BJIEKaTh, HHTEPIPETUPOBATh
nH(pOpMAIHIO, IPEACTABICHHYIO B
Tabnuiax, Ha guarpaMmMax, rpadukax,
OTPaKaIOIIyI0 CBOWCTBA peabHBIX
IPOLIECCOB U SIBJICHUH; IPE/ICTaBIATh
UH(POPMALIHIO C TIOMOLIBIO Ta0JIUI U
JarpaMM; Mcciae10BaTh
CTaTUCTHYECKHUE JaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpapUIECKIX METOIO0B U
JJIEKTPOHHBIX CPEACTB;

- YMETb ONIEPUPOBATH TIOHATHIMHU:
CIIy4alHBIN OIIBIT U CIIy4ailHOE
coObITHE, BEPOATHOCTD CIy4YailHOrO
COOBITHS; YMEHHE BBIUUCIISATH
BEPOSATHOCTbH C UCIOJIb30BAHUEM
rpadu4ecKUX METOIOB; IPUMEHSTh
(hOpMyJIBI CIIOKEHUS U YMHOKECHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 (OpMYyJIbI IPU PELICHUH 3a/1aY;
OLIEHUBATh BEPOSTHOCTH PeaTIbHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4YailHbIMU
BEJIMYMHAMU; YMEHHE IPUBOINUTH
MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX;

- YMETb ONEepPUPOBATH MOHATHIMHU:
TOUKa, MpsiMasi, MI0CKOCTb,
IPOCTPAHCTBO, ABYTPAaHHBIN YIoI,
CKpEIMBAIOIINECS IPSIMbIE,
HapaieNbHOCTh U
NEePIEHIUKYIISIPHOCTD MPSIMBIX U




IUIOCKOCTEH, Yol MEeX/1y MPSIMBIMH,
YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO,
YToJl MeXAY TIOCKOCTSIMH, PACCTOSHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSHUE
MEXIY NPSIMBIMU, PACCTOSTHHE MEXTY
IUIOCKOCTSIMU; YMEHHUE UCTOIb30BaTh
IpY PEICHUH 3a/1a4 U3y4YeHHBIE (haKThI
U TEOpPEMBbI TUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaroIlero MUpa;

- YMETb ONEePUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEYEHUE
MHOTOTpaHHMKa, Ky0, mapayienenumes,
nmpu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BPALICHHUS, IIUITHUHIID,
KOHYC, map, cepa, ceueHus Gurypsl
BpAICHUS, TNIOCKOCTh, Kacaloascs
cdepsl, HUIMHAPA, KOHYCAa, MIIOMAb
MOBEPXHOCTHU MUPAMUIbI, TIPU3MBI,
KOHYca, IIWINHIPA, TUI0IIAb chepsl,
00beM Ky0a, MpsSIMOYTOJILHOTO
napajuiesienuneia, TupaMubl, IPU3MBbI,
HWIMHAPA, KOHYCA, 11apa; yMEHHUe
n300paxkaTb MHOTOI'PAaHHUKU U
MOBEPXHOCTHU BPALICHUS, X CEUYCHHS OT
PYKH, C TOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPE/CTB;
yMEHHE pacro3HaBaTb CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE Paclio3HABATh
NpaBUJIbHBIE MHOTOTPAHHUKH;

- YMETb ONEepPUPOBATH MOHATHIMU:
JIBI)KEHUE B ITPOCTPAHCTBE, TIOJJO0HBIE
(Gurypsl B IpoOCTPaHCTBE; UCTIOIb30BAThH
OTHOIIIEHUE TJIOMIAZAeH TOBEPXHOCTEN U
00BbEeMOB MOAOOHBIX GUTYp TpU
peleHnH 3a1aq;

- YMETb BBIYUCIISATh T€OMETPUYECKHE
BEJIMYMHEI (IJTMHA, YTOJI, TJIOMIATh,
00beM, TIIOIIa/lb HOBEPXHOCTH),
WCTIONB3YS N3yUeHHBIE POPMYIIBI U
METO/BbI;

- YMETb ONIEPUPOBATH TOHATHIMHU:
OpSMOYTOJIbHAsI CUCTEMa KOOP/IUHAT,
KOOPAMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIAPHOE
MIPOU3BECHUE, YTOJI MEXYy BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpa Ha YHCII0; HAXOJUTH C
MOMOIIBIO U3yYEHHBIX (HOPMYJT
KOOPJIMHATHI CePEeTUHBI OTPE3Ka,
paccTosiHUE MEXAY IByMs TOUKaMU;
-YMETh BBIOMPATH TOIXOISAIIHNA




U3yUYEHHBII METOJ IS peIlICHHS
3aJa4u, paclo3HaBaTh MaTeMaTUYECKHE
(akThl U MaTEeMaTUYECKHE MOJICIIN B
IPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHUE
IPUBOJIUTH PUMEPHI MaTEMAaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

-YMETh OTEPUPOBATH TOHATHSIMHU:
oIpeJieNIeHue, akCuoMa, Teopema,
CJIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(OpMYIHPOBKH; YMEHHE
dhopmynupoBaTh 0OpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEPKACHUE,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
HCII0JIb30BAaTh METOJl MAaTEMaTHUYECKON
UHYKIMH; IPOBOJUTH IOKa3aTeIbHbIE
paccyXaeHHs IIPU PeLIeHUH 3a1a4,
OLIEHUBATh JJOTMUYECKYIO IPABUIIBHOCTb
paccyKIeHU;

- YMETb ONIEPUPOBATH MOHATHIMHU:
MHO>KECTBO, IIOAMHOXECTBO, OIIEpaLUU
HaJl MHOXKECTBAMH; YMEHHE
HCII0JIb30BATh TEOPETUKO-
MHOECTBEHHBIH annapar ajs
OINMCAHUs PEAJIbHBIX IIPOLECCOB U
SBJICHUH IIPU PEIICHUH 3a/1a4, B TOM
YUCIIe U3 APYTUX YUEOHBIX MPEIMETOB;
- YMETb ONEPHPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, MUK, rpad Ha
IJIOCKOCTH; YMEHUE 3aJlaBaTh U
OTMCHIBATH TPadbl pa3IMUHBIMU
croco6aMu; UCIOJIb30BaTh Ipadbl Mpu
peLIeHUH 3aj1ay;

- yMeTh CBOOOJIHO ONEPUPOBATH
HNOHATHUAMMU: COUYETAHUE, IEPECTAHOBKA,
YHCIIO COUETAHHUH, YHUCII0
nepecTaHoBoK; OMHOM HproToHa;
YMEHHUE IPUMEHATH KOMOMHATOPHBIC
(akThl U pacCcyKIEHHs Ul PEeLIeHUs
3azay;

-YMETb ONEPUPOBATH NOHATHSIMMU:
HaTypalbHOE YUCJIO, IIEJI0E YUCIIO,
OCTaTOK 10 MOJYJIIO, pallMOHAIbHOE
YHCII0, UPPALMOHAIBHOE YHUCIIO,
MHOX€CTBa HaTypalbHbIX, LETbIX,
palMoHaTBHBIX, ACHCTBUTEIBHBIX
YHCeIT; YMEHUE HCII0JIb30BaTh MPU3HAKH
IETUMOCTH, HAUMEHDIINHA OO
JIeUTeNh U HauMeHbliee ol1iee
KpaTHoe, anroput™ EBkinia npu




pelIeHNH 3a1a4; 3HAKOMCTBO C
Pa3UYHBIMU NTO3ULIIOHHBIMHU
CHCTEMaMH CUHMCIICHHUS;

- yMeTb CBOOOIHO ONIEPUPOBATH
HOHATHSMH: CTETIEHB C LIEJIBIM
II0Ka3aTesaeM, KOpeHb HaTypalbHON
CTETIEHH, CTETNEHb C paIllHOHAIbHBIM
IIOKa3aTesIeM, CTENEHb C
JEUCTBUTENBLHBIM (BEIIECTBEHHBIM)
HoKa3areseM, JJorapudm yucia, CHHYC,
KOCHHYC U TAHT'€HC IIPOU3BOJIHLHOTO
qlca;

- YMETb ONEePUPOBATH MOHATHIMU:
TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPaBHEHUH U
HEpPaBEHCTB, PABHOCUIILHOCTb
YPaBHEHMI, HEPABEHCTB U CUCTEM,
panMoHaibHbIe, HPPAIIHOHANIEHBIE,
NI0Ka3aTesbHbIE, CTETIEHHBIE,
JorapupMUUECcKue,
TPUTOHOMETPUUYECKHE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; yMEHHUE
pelaTh ypaBHEHUs, HEPaBEHCTBA U
CHCTEMBI C IIOMOUIbIO Pa3IMYHbBIX
IIPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IIAPaMETPOM;
IPUMEHSTh ypPaBHEHUS, HEPAaBEHCTBA,
UX CHUCTEMBI ISl PELICHUs
MaTeMaTHYECKUX 3a1a4 1 3a/1a4 13
pa3nu4HbIX 001acTeil HAyKH U peatbHOM
KHU3HH,

-yMeTb CBOOO/IHO ONIEpUPOBAThH
MOHATHAMU: TpapuK GyHKIUH,
oOpartHast pyHKIUS, KOMIO3HULIUS
byHKIMH, TUHETHAS QYHKIMS,
KBaJpaTH4Has QYHKLUS, CTEIICHHAs
(GyHKIUS C LeTBIM [TOKa3aTeseM,
TPUTOHOMETPUYECKHE (DYHKIIUH,
00paTHBIE TPUTOHOMETPUIECKHE
(yHKIMH, TOKa3aTeNIbHAs U
norapudmuueckas QyHKUUU; yMEHHE
CTpOUTH TpapUKH QYyHKIHIA, BBITOTHATH
npeoOpas3oBanus rpadukoB PyHKINH;
YMEHHUE UCIIONB30BaTh rpaduKu
(GYHKIMN 7151 M3Y9YEeHUS TIPOIIECCOB U
3aBUCUMOCTEH MU PELICHUHU 3aa4 U3
JPyTUX y4eOHBIX PEAMETOB U U3
peabHOM JKU3HU; BBIPAXKATh
(hopmynaMu 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

yYMEHHE CBOOOIHO ONEpUPOBATH




MOHSTUSMH: YETHOCTH (DYHKITUH,
NePUOANYHOCTD (DYHKIIUH,
OTPaHHYEHHOCTH (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
¢byHKIMU, HanboIbIIIee U HAUMEHbIIIee
3HaueHUs! GYHKIMHU Ha IPOMEKYTKE;
yYMEHHE MPOBOANTH UCCIIEIOBaHHUE
byHKIHIH;

YMEHHE HCII0JIb30BaTh CBOICTBA U
rpaduku QyHKIUN 1)1 pereHus
ypaBHEHUI, HEPABEHCTB U 337124 C
napaMmeTpamu; U300paxkaTh Ha
KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA
pEllIeHI YpaBHEHUM, HEPABEHCTB U UX
CHCTEM;

-yMeTh CBOOOHO ONIEPUPOBATH
MOHATHUSIMU: TIOCIIE0BATEIBLHOCTD,
apudMeTHIecKas mporpeccus,
reoMeTpuyIecKas Iporpeccus,
OECKOHEYHO yOBIBaroIIas
reoMeTpUyYecKasi IPOrpeccusi; yMeHHUe
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETb ONEPUPOBATH MOHATHIMU:
HENPEPBHIBHOCTH QYHKIH, AaCUMIITOTHI
rpaduka GyHKLIUY, IepBast U BTOpas
npou3BoAHas HYHKIINH,
reOMETPUYECKU U (PU3NUECKUI CMBICT
MIPOU3BOAHOM, TIEpBOOOpa3HAas,
OTIpeIeIeHHBI UHTErpal; yMEHUE
HaXOJIUTh ACHMITOTHI TpaduKa
(yHKIIUY; YMEHUE BBIUUCITSTH
MIPOU3BOJIHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO M KOMITO3UIIMU (QYHKITHH,
HaXO/IUTh YPaBHEHHUE KacaTeIbHON K
rpaduky GyHKIIHH,

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO
JUTSL UCCTIeIOBaHUS (DYHKITHH, JUIs
HaXOXKJCHHS HAMTYUIIero PEIICHUs B
MPUKJIATHBIX, B TOM YHUCJIE COIIUATBHO-
HYKOHOMHYECKUX U PU3NUECKUX 3aauax,
JUIsL OTIPEINIEHUs] CKOPOCTH U
YCKOPEHHUST; HAaXOIUTh TIOMIAIN H
00BbEMBI (PUTYp ¢ TOMOILBIO UHTETPaa;
MIPUBOAUTH TIPUMEPHI MATEMAaTHIECKOTO
MOJIEIIUPOBAHMSI C TIOMOIIBIO
nudpepeHIATbHBIX YPABHCHHI;

- YMETb ONEPUPOBATH MOHATHIMHU:
KOMILIEKCHOE YHCIIO, COTPSHKEHHBIC
KOMIUIEKCHBIE YHCTIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO yucia, popma




3aMMCH KOMIUIEKCHBIX YHCell
(reomeTpuyeckasi, TPUTOHOMETPHYECKasT
U anredpanyeckas); yMeTb IPOU3BOINUTh
apudMeTHIECKHE ICUCTBHS C
KOMIUIEKCHBIMU YHCTIAMU; TIPUBOUTH
IpPUMEPHI UCTIOIB30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YM€Th CBOOOHO OTIEPUPOBATH
MOHSTHUSIMH: CPETHEE apuPMETHIECKOE,
MearaHa, Haubosblllee 1 HAaUMEHbIIee
3HAUEHUS, pa3Max, TUCTIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE IS
OTIMCAHUS YUCIIOBBIX IaHHBIX; YMECHHE
UCCJIEIOBATh CTATUCTHYECKUE JaHHbIE,
B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux METOAOB U 3JIEKTPOHHBIX
CpeACTB; rpaduuecKy UCCIEI0BATh
COBMECTHbIE HAOIIOACHHS C TOMOUIBIO
JarpaMM pacCeUBaHUs U JIMHEUHOU
perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH
COOBITHI C UCTIOJIB30BAHUEM
rpaduuecKux METOAOB; IPUMEHSTH JIJIs
perieHus 3a1a4 GOpMyJIbl CIOKEHUS U
YMHOXXEHUS BEpOSTHOCTEH, hopMyiTy
MOJIHOM BEPOSITHOCTH, (pOopMyITy
Bepnynnu, komOuHaTOpHbIe (PAaKTHI U
(hopMyIIbI; OLIEHUBATh BEPOATHOCTH
pEeaNbHBIX COOBITHIA; yMEHUE
OIIepUPOBATH MOHATUIMHU: CIy4yaiiHas
BEJIMYMHA, pacpeeiieHIe
BEPOATHOCTEH, MaTeMaTHYECKOE
OKUJIaHUE, UCTIEPCUs U CTaHAapTHOE
OTKJIOHEHHE CITy4alHOW BEJIMYUHBI,
(yHKIIUU pacrpeielIeHus U TUIOTHOCTH
PaBHOMEPHOT0, T0Ka3aTEeIbLHOTO U
HOPMAaJIbHOTO PACIIPEAEIEHUI; YMEHUE
WCII0JIb30BaTh CBOICTBA U3yUEHHBIX
pacrnpeneneHui sl peleHus 3a1a4;
3HAKOMCTBO C IMOHSATUSIMU: 3aKOH
OOJIBIINX YHCEII, METO/IbI BHIOOPOUHBIX
HCCIIEIOBAaHUI; YMEHUE TPUBOIUTH
IPUMEPHI MTPOSBICHUS 3aKOHA OOIBIINX
qrices B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSAX;

- yMeTh CBOOOJIHO ONIEPUPOBATH
MOHATUSMHU: TOUKA, TIPsiMasi, MIO0CKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyY, MIOCKUI
yTOJI, ABYTPAHHBIN YTOJ, TPEXTPaHHBIH
yTOJI, IEpeceKaroIuecs, napauieabHble
U CKpeIIMBaIOLIecs NpsMbIe,
apajuIeIbHOCTb U




MEPIICHIUKYISIPHOCTD TIPSIMBIX U
IUIOCKOCTEM, yroJl Mexay NpsSMbIMHU,
yroJl MeXAY IPSMOM U TIIOCKOCTBIO,
YTOJI MEXY TUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MPH PEIICHUH 3a]a4
U3y4EHHbIE (PaKThl U TEOPEMBI
TUTAHUMETPHH;, YMEHUE OIICHUBATH
pa3Mepsl 00BEKTOB B OKpPYKAIOIIEM
MHpE; YMEHHE OIepHpOBaTh
MOHSTUSAMU: MHOTOI'PAHHUK, CEUECHUE
MHOTOTPaHHHKA, PaBUIHHBIN
MHOTOTpaHHHMK, IPU3Ma, TUpaMua,
¢burypa u MoBepxXHOCTh BpaIllCHUS,
MUIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTHU, CEUCHHUS
KOHYCa U IIWINH/PA, TapajuieIbHble OCH
WM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTh, Kacaromascs chepsl,
HWINHAPA, KOHYCAa; YMEHHE CTPOUTh
CeUYeHHEe MHOTOTpaHHHKA, U300paXkaTh
MHOTOTPaHHUKHU, GUTYPBI U
MOBEPXHOCTHU BpAILEHUS, X CEUEHUs, B
TOM YHCJIE€ C TIOMOLIBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSTH CBONCTBA
reoMeTpuueckux Guryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH
OTIpeIeNIeHUs U3y4aeMbIX QUryp,
BBIIBUTaTh TUIIOTE3bI O CBOWCTBAX U
NpPU3HAKAaX TEOMETPUUECKUX QUryp,
00OCHOBBIBAThH HJTH OIIPOBEPraTh UX;
YMEHHUE MPOBOAUTH KIaCCU(PUKAIIIIO
¢Guryp 1o pa3IUIHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOAMMBbIE
JIOTIOJTHUTEIBHBIE TOCTPOCHHS,

-yMETh CBOOO/IHO ONIEpUPOBAThH
MOHATHAMU: TIJIOLAAb (PUTYpBI, 00beM
(burypsl, BeIMYMHA YTJIa, PACCTOSIHHE OT
TOYKH JIO TFIOCKOCTH, PACCTOSTHHE
MEXIY IPSIMBIMU, PACCTOSTHHE MEXTY
TJIOCKOCTSIMU, TUTOIIAIE ChEpHI,
IUTOIAAb MOBEPXHOCTU THUPAMHUIBL,
MIPU3MBI, KOHYCa, IWIUHIPA, 00BEM
Ky0a, MpsIMOYTOJIEHOTO
napasuieNienuIe1a, MMPaMuIbl, IPU3MBI,
WIMHJpPA, KOHYCAa, IIapa; yMEHUe
HaXOIUTh OTHOIIEHNE 00HLEMOB
no100HBIX (huUryp;

- YMETb CBOOOTHO OTIEPHPOBATH
MOHATUSAMHU: JBWKCHHE, TapaslieIbHbIN
NepeHoc, CHMMETPHS Ha TUIOCKOCTH H B
IpOCTPaHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00us, MOA0OHbIE




(burypbl; yMeHue pacrio3HaBaTh paBHBIC
¥ 110/100HBIE (PUTYPBHI, B TOM YHCIIC B
IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;
YMEHHE HCII0JIb30BATh F€OMETPUUECKIE
OTHOIIEHHUSI, HAXOAUTh FEOMETPUUECKUE
BEJIMYMHBI (UIMHA, YTOJI, IIOMAIb,
00BbEM) TP pEIICHUH 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U U3 PEATbHOM
KU3HU;

- YMeTh CBOOOJIHO OTIEpUPOBATH
MOHATUSIMU: TIPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpA Ha
YHCII0, pa3IokKEeHHUE BEKTOpa 1o 6a3ucy,
CKaJISIpHOE MPOM3BEICHUE, BEKTOPHOE
IIPOU3BEAECHUE, YTOJI MEX]y BEKTOpaMU;
YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOPAMHATHBIA METOJ 1715l PEIICHUS
reoMEeTPUUYECKUX 3aau U 3a7a4 APYyTux
y4eOHBIX IPEAMETOB; OIIEPUPOBAThH
MOHATUAMU: MaTpuua 2x2 u 3x3,
ONpeJIeTUTENb MATPHULIBI,
reOMETPUYECKUN CMBICI ONPEIETUTENIS;
- YMETb MOJICIUPOBATH PEabHbIC
CUTYallUU Ha SI3bIKE MaTeMAaTUKH;
COCTaBJISITh BBIPAXKEHUSI, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3a/1a4M, UCCIIE10BaTh IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH
MIOJIYYE€HHBIHN pe3ynbTar; CTPOUTh
MaTEMaTHYECKHUE MOJIEIH C TOMOLIBIO
TEOMETPUUYECKHUX MOHSATHN U BEJTUYHH,
peuiaTh CBA3aHHbIE C HUMU
MIPaKTUYECKHE 3a/1a4i; COCTABIATh
BEPOATHOCTHYIO MOJIEIb U
WHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJabTaT; pelaTh NPUKIIaIHbIe 3a0a4n
CpelICTBAMU MaTeMaTUYECKOTO aHaln3a,
B TOM YHCJIE COLIMATIbHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapaxkTepa;

- YMEHHUE BBIOUPATh MOIXOSAIINI METOT
JUTSL peLLIeHUs 3a/1a4; IOHUMaHue
3HAYUMOCTHU MaTEMaTHKU B U3yUYE€HUU
MPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIICHUI; YMEHHE
pacro3HaBaTh NPOSIBIIEHNE 3aKOHOB
MaTeMaTHKHU B HCKYCCTBE, YMEHUE
MPUBOAUTH IPUMEPHI MATEMaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM




MaTE€MaTUYECKOU HAyKH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MOMCKa, aHaIH3a u
WHTEPIIPETAINN
uHdopmaIuu, u
UH(POPMALIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHS 32/1a4
npodeccuoHaNbHOM
NESITCIIbHOCTH

B obnacTtu nennoctu
HAyYHOTO ITO3HAHUS:
-c)OpMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBaHHOTO Ha JMAJIOTe
KYJbTYP, CIIOCOOCTBYIOIIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBaHHE
SI3IKOBOM M UM TATEIBCKOM
KyJbTYpPBI KaK CpecTBa
B3aUMOJICVCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH
HAyYHOU JIeSATENbHOCTH,
TOTOBHOCTB OCYIIECTBIISTh
MIPOEKTHYIO U
HCCIICIOBATEIILCKYIO
NesITeNIbHOCTh UHIUBUAYaTIbHO
U B TpyTIIIE.

OByaneHue yHUBEpPCAIbHBIMU
y4eOHBIMH [TO3HABATETHHBIMHU
NEVCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HaBbIKAMU
MOJTy4eHus: UHPOPMAITUHU U3
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEITLHO
OCYIIECTBISAThH MOUCK, aHAIIN3,
CUCTEMAaTH3AIIHIO U
MHTEpIIpeTalnio HHpopMauu
Pa3IMYHBIX BUIOB U (hopM
MIpe/ICTaBJICHHUS;

- CO3/1aBaTh TCKCTHI B
pa3ianyuHbIX (hopMarax ¢
Y4EeTOM Ha3HAYCHUS
nH(pOpMalIUHU U 1IeNIeBOI
ayJUTOpUH, BEIOUpast
ONTHUMAaJbHYIO popMy
MIPEJICTABIICHUS U
BU3YaJIU3aluy;

- OIICHUBATh IOCTOBEPHOCTD,
JETUTUMHOCTh UH(OPMALINH,
€€ COOTBETCTBHE MTPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
- HCIIOJIB30BATh CPEJICTBA

- YMETb ONEPUPOBATH MOHATHIMU:
panmoHanbHas pyHKIHS,
noKa3aresbHas (yHKIIHS, CTeTICHHAsI
¢bysKums, norapudmMudeckas QyHKIHA,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpaTtHbIe (YHKINU; YMEHHE CTPOHUTH
rpaduku U3y4yeHHBIX (YHKIIHH,
UCTIOJIB30BaTh TpapuKK P U3yUCHUH
NPOIIECCOB M 3aBUCUMOCTEH, IpU
pelIeHNH 331249 U3 APYTHX Y4eOHBIX
NPEMETOB U 3aja4 U3 pealbHOU
KHU3HH; BEIpAXaTh (GOpMyIaMu
3aBHCUMOCTH MEX/1y BEIMYMHAMH,

- YMETb ONEPUPOBATH MOHATHIMU:
TOXKIECTBO, TOXICCTBCHHOEC
npeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHCHUH U
HEpPaBEHCTB, PABHOCHIIBHOCTb
YPaBHEHHIA, HEPABCHCTB U CUCTEM,
panmoHabHbIE, HPPAlHOHANIEHBIE,
NIOKa3aTesIbHbIC, CTCIICHHBIC,
norapupmuyeckue,
TPUTOHOMETPUYECKHIE YPABHEHHS,
HEpaBEHCTBA U CUCTEMBI; YMETh PEIIaTh
yYpaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3ITUYHBIX IPHEMOB;
pemarh ypaBHEHHSI, HEpAaBEHCTBA U
CHCTEMBI C TIApaMeTPOM; IIPUMEHSTh
ypaBHEHHS, HEPABEHCTBA, NX CHCTEMBI
JUISL PEUICHUsT MAaTeMaTHYECKUX 3a7ad u
3a7a4 U3 pa3IMYHBIX 00J1acTel HAYKHU U
pEAIbHOM JKU3HH;

- YMeTh CBOOOTHO OTIEPUPOBATH
HOHSATHAMHU: JBY)KEHUE, TApaIeIbHBINA
HepEeHOC, CHMMETPHS Ha TUIOCKOCTH H B
POCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue MOA00Us, TOAOOHbIE
(Gurypbl; yMeTb pacro3HaBaTh paBHbIEC U
Mo100HBIE PUTYPBHI, B TOM YHCIIC B
NpUPOAE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BaTh T€OMETPUICCKHE
OTHOIICHHS, HAXOUTh T€OMETPUIECKUE
BEJIMYKHEI (IJTMHA, YTOJI, IJIOMIATh,
00BbEM) TIPU pEIICHUH 3a/1a4 U3 APYTUX
y4eOHBIX TPEJAMETOB U U3 PEaTbHOM
KU3HU




MH(POPMALIMOHHBIX U
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI B pEILICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 3a]1a4 C
co0utoieHreM TpeOOoBaHHMA
APTOHOMHUKH, TEXHUKH
0€30IMaCHOCTH, THTHEHBI,
pecypcocOepekeHus,
MIPABOBBIX U ATUYECKUX HOPM,
HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMHU
pacro3HaBaHUsI U 3aIUTHI
nHpopmanuu,
MH(POPMALIMOHHOM
0€30MMacCHOCTH JTUYHOCTH

OK 03. Ilnanuposats u
pEaTn30BHIBATH
cOoOCTBEHHOE
npoeCCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHIMATEIECKY IO
JESITEIILHOCTD B
npodeccuoHaIbHON
cdepe, UCTIOB30BAThH
3HAHUSI 110 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX
CUTYaIUIX

B ob6mactu myxoBHO-
HPABCTBEHHOT'O BOCITUTAHMSL:

- chopmMupOBaHHOCTH
HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOTO TTOBEICHUS;

- CIIOCOOHOCTD OIICHUBATD
CUTYaIMIO U IPUHUMATH
OCO3HaHHBIE PEIICHHUS,
OpPUEHTHPYSICH HA MOPATILHO-
HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

- OCO3HaHME JTUYHOTO BKJIaJa B
IIOCTPOEHUE YCTOUYHUBOTO
Oymymuiero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOUM POJUTENSAM U (HIIN)
JIPYTUM YICHAM CEMBH,
CO3/IaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMENHOM )KU3HHU B
COOTBETCTBUH C TPAIUIIUIMU
HapoaoB Poccuu;

OBraneHne YHUBEPCATbHBIMU
PETYISITUBHBIMU AEUCTBUAMU:
a) caMOOpIraHU3alysL:

- CaMOCTOATEIBHO
OCYIIECTBIISATh
M03HABATEJbHYIO
JeSITeIbHOCTb, BBISIBIISITh
poOJIeMBbI, CTaBUTh U
(dbopMyIUpoBaTh COOCTBEHHBIE
3a/1a4u B 00pa3oBaTeIbHON
JEeSTEbHOCTH U YKU3HEHHBIX
CUTYalusX;

- YMETb ONEePHUPOBATH MOHATHIMU:
palroHalbHbIE, UPPAIIHOHAIILHBIC,
NOKa3aTesbHbIE, CTETICHHBIE,
JorapupMHUECKHE,
TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

- YMETb ONEPHUPOBATH MOHATHIMU:
MHOTOT'PaHHHK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapajienenumes,
npu3Ma, mupamuaa, Gurypa u
NOBEPXHOCTh BPALICHUS, IIUITHUHIID,
KOHYC, map, cepa, ceueHus Gurypsl
BpAICHUS, TNIOCKOCTh, Kacalomascs
cdepsl, UIMHIPa, KOHYCA, IO Th
MIOBEPXHOCTHU MMUPAMMUIBI, TIPU3MBI,
KOHYyCa, IWINHApPA, TUI0MaIs chepsl,
00beM Ky0a, MpsSMOYTOJIEHOTO
napaieNienunea, MUpaMuIbl, TPU3MBI,
IWJIMH/Ipa, KOHYyCa, [1apa; yMeHHe
n300pakaTh MHOTOTPaHHHUKH U
MIOBEPXHOCTH BpAIICHUS, UX CEYCHHUS OT
PYKH, C TIOMOIIBIO YePTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; YMETh Paclo3HaBaTh
NpaBUJIbHBIC MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMU:
NPSIMOYTOJIbHASI CICTEMa KOOP/IMHAT,
KOOPJIMHATHI TOUKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEICHUE, YTOJI MEXY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOHU3BEICHHUE
BEKTOpa Ha YHUCJI0; HAXOIUTh C
TIOMOIIBIO U3YYEHHBIX (HOPMYIT




- CaMOCTOSITETPHO COCTABIISITh | KOOPAUHATHI CEPEIUHBI OTPE3Ka,
TUTaH pelIeHuUs IPOOIeMBbI ¢ paccTosiHAe MEKIY JABYMS TOUKAMHU
Y4E€TOM HUMEIOIIUXCS PECYypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHU;

- IaBaTh OIIEHKY HOBBIM
CUTYaIIHsIM;

CIOCOOCTBOBATH
(hOpMUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOU
SPYAUIIMH B Pa3HBIX 007IaCTIX
3HaHWi{, TOCTOSTHHO MTOBBINIATh
CBOI 00pa3oBaTENbHBIN U
KYJIbTYpHBIH YPOBEHB;

0) CAMOKOHTPOJIb:
UCTIOJIB30BaTh MIPUEMBI
pedaexcun s OLeHKH
CUTYaIllH, BLIOOPa BEPHOTO
pelIeHus;

- YMETh OLICHUBATh PUCKH U
CBOCBPEMEHHO MPUHUMATh
pEIIeHHMS IO UX CHI)KECHUIO;

B) SMOILIMOHAJIHHBIHN
WHTEJUICKT, TPEITOJIAT At
c(hOpMUPOBAHHOCTH:
BHYTpPEHHEH MOTHUBAIIHH,
BKJIFOUAKOLIEN CTPEMIICHHE K
JTOCTIDKEHHIO IIEJIH U YCIIEXY,
ONTUMH3M, HHUIIUATUBHOCTD,
YMEHHE JICHCTBOBATh, HCXOIS
U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAIOMeH
CIOCOOHOCTH MTOHUMATh
SMOIMOHAIBHOE COCTOSTHHE
JPYTUX, YIYUTHIBATH €TI0 MPU
OCYIIECTBIICHUT
KOMMYHHKAIUH, CIIOCOOHOCTD
K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

- COITMATBHBIX HABBIKOB,
BKJTFOUAIOIIUX CITIOCOOHOCTh
BBICTPaNBaTh OTHOIIICHUS C
JAPYTUMH JIFOABMHU, 3200 THThCH,
MIPOSIBIISATH UHTEPEC U
paspeniatb KOHQJIUKTHI

OK 07. ConeiicTBOBaTh |- HE MPUHUMATH JCHCTBHS, - YMETh ONEPUPOBATH MOHITUSIMH:
COXpaHEHUIO MPUHOCALINE BpEn (byHKIMA, HeTIpepbIBHAS (QYHKIINA,
OKpYKaroIlei cpepl, OKpy:Karollen cpene; IIPOM3BO/IHAS, TIEPBOOOpa3Has,
pecypcocOepexreHuIo, - YMETb NMPOTHO3UPOBATH ONpeIETICHHBIN UHTETPa; YMETh
MPUMEHATH 3HaHUA 00 HeOJIaronpusITHbIE HaXOAUTb [IPOU3BOJIHBIE ITIEMEHTAPHBIX
M3MEHEHUH KJINMATa, HKOJIOTUYECKHUE MOCIEACTBUS | QYHKIIHI, UCTIONB3Ys CIPaBOYHbIE

MPUHLIUIIBI OEPEKIMBOTO | IPEANPUHUMAEMbIX JTEHCTBUI, | MaTepuaibl; UCCIE0BATh B




MPOU3BO/ICTBA,
a3 dexTuBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTyaIUsIX

MpeA0TBpaIIaTh UX;

- pacClIUpPUTH OIBIT
JeITeIbHOCTU SKOJIOTHIECKOU
HaIlpaBJIEHHOCTH;

- pa3pabarbIBaTh IJIaH
pelIeHus MPOOJIEMBI C YUETOM
aHaJIN3a UMEIOIINXCS
MaTepuaIbHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

- OCYILIECTBIISITh
LEJICHAIIPABJICHHBINA ITOUCK
MepeHoca CpeCTB U CIIOCO00B
NEHUCTBUS B
po)eCCHOHANIBHYIO CPEy;

- YMETb NIePEHOCUTH 3HAHUSI B
MTO3HABATEJIBHYIO U
MPAaKTUYECKYIO 001aCTH
KU3ZHENIEATEIIbHOCTH;

- IpeJyiaratb HOBBIE IIPOEKTHI,
OLICHUBATh UJEU C MO3ULUU
HOBU3HbBI, OPUTUHATIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIBHOCTbD,
OLICHUBATh COOTBETCTBUE

pe3yJIbTaTOB LEISM

MPOCTEHINNX cITydasx PyHKIMH Ha
MOHOTOHHOCTbh, HAXOUTh HAHOOJIbIIINE
Y HAMMEHBIINE 3HAYCHUS (PYHKIIU;
CTPOUTH rpaKK MHOTOUJICHOB C
MCII0JIb30BAaHUEM alllapaTa
MaTEeMaTUYECKOT0 aHalln3a; MPUMEHSITh
MPOU3BOAHYIO MPU PELICHUH 3324 Ha
JBIDKEHUE; pelaTh MPAKTUKO-
OPUEHTHUPOBAHHBIE 33]]a4H HA
HauOOJIbIIINE U HANMEHBIIIME 3HAUCHN,
Ha HAXOXKJEHUE MyTH, CKOPOCTH U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATUIMHU:
JBIDKEHUE B MPOCTPAHCTBE, MOJ00HBIC
(urypsl B IpOCTPAHCTBE; UCIIOJIB30BATh
OTHOIIIEHUE TIJTOMIaZACH MOBEPXHOCTEN U
00BbEeMOB MOAOOHBIX GUTYp TIpU
pelIeHuy 3a1ay;

- YMETb BBIYUCISATH TEOMETPUUECKUE
BEITMYUHBI (JTHMHA, YTOJI, TUIOIIA b,
00BeM, MIIOMAAb IOBEPXHOCTH),
UCITIOJIB3YS U3YYCHHBIE (POPMYIIBI U
METObI

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM U CIHUILIAHBI

«XHUMMUSA»

2.1. O0beM TMCHUIUIMHBI U BUAbI YUeOHOI padoThl
Bup y4yeOHoi padoThI O0beM B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPAMMBI M CIIATIINHbBI 78
B T.4.
OcHoBHOe coep:kaHue 78
BT. Y..
TEOPETHUECKOE 00yUueHne 38
MPAKTUYECKUE 3aAHATUSA 40
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJAEpPKAHME (COMEPKAHUE 6
MPHUKJIATHOT0 MOTYJIsT)
BT.U..
TEOpeTUYeCcKoe 00yUeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyToyHast arrecranus B popme a1upPepeHIHPOBAHHOIO 2
3a4era




2.2. TemaTnueckuii mjiad u cogep:xxkanue rucuuimabl bJ1.08 Xumus

HaumenoBanmue Conepxanue y4eOHOro MaTepuasa (OCHOBHOe U PO ecCHOHAIbHO-OPHEHTHPOBAHHOE), OBLeM 1aCOB DopMupyemble
pa3aeyioB U TeM JJadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib KOMIIeTEeHIIUN
1 2 3 4

OcHoBHOe coep:kaHue 78
Paszgea 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoBHOe co/iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe ooyyeHue 2
XAMHICCKIX CoBpemenHass MoOJEINb CTPoeHHs arToma. CHUMBOJIMYECKHN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(purypanus atoma. Kimaccudukaims XUMHYECKHX JJIEMEHTOB (S-, p-, d-3JeMEHTHI).
npupoaa BaneHTHble  DJEKTpOHBL.  BajeHTHOCTH.  DIEKTPOHHAs  NPHUPOJA  XMMHUUYECKOM  CBA3M. 2
XHMAICCKOH DJIeKTPOOTPHUIATEILHOCTh. BHIABI XUMHUYECKON CBsI3M  (KOBaJCHTHAs, HWOHHAs, MeETaJUTHYecKas,
CBs3H BOJIOPO/IHAs) U CIIOCOOBI €€ 00pa3oBaHUS

IpakTHyeckne 3aHATHS 2

Pemienne 3amaHuii Ha WCMNOJB30BAHHE XUMHYECKOM CUMBOJMKM M HAa3BAHUW COCIMHEHUN IO

HOMEHKJIAType MEKIyHApOJHOTO COH03a TEOPETHUYECKOM M NPUKIAAHOW XUMUU U TPUBUAIBHBIX

Ha3BaHUU JJISI COCTABJICHHS] XMUMHYECKUX (POPMYJ JIBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(HUIOB,

TUAPUJIOB U T.II.) U APYTUX HEOPTAHUUECKUX COEAMHEHUMN OTIETbHBIX KJIACCOB. 2

[IpakTrueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB H

NEePUOJIUYECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COEIMHEHHUH B COOTBETCTBHUH C

nosokeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHne 4 OK 01
Ilepuognueckuii | TeopeTudeckoe odyueHue 2 OK 02
3aKOH ¥ TaOmuIa [Mepuoarueckas cucreMa XUMUIeckux sineMenToB J[. . Menneneesa. ®usnueckuii CMBICT
A.W. Menneneena [Tepuoauueckoro 3akona J[.M. Menzeneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUUYECKUX

AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM )

XUMHUYecKoro 3seMmenTa B [lepronnueckoit cucreme. MUpOBO33pEHUYECKOE M HAYYHOE 3HAYECHHE

[lepnoauueckoro 3akona JI.11. Menneneesa. [Ipornoser [I.M1. MenaeneeBa. OTKpbITHE HOBBIX

XUMHYECKHX 3JIEMEHTOB.

IIpakTHyeckune 3aHATHSA 2

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIAHUN HA XapaKTEPU3ALUIO XUMUUECKUX

3neMeHToB «MeTanuiyeckue / HeMeTalIn4eCKiue CBOMCTBA, JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2

QJICMCHTOB B COOTBCTCTBHHU C UX OJICKTPOHHBLIM CTPOCHUCM M ITIOJIOKCHUCM B HGpHOI{H‘lCCKOﬁ CHUCTCMC




XUMHYECKUX deMeHToB J[.J. MeHaeneeBay

Paszpnen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tunel OcHoBHOe co/iep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peaxiyit Knaccudukanus v TUITBI XHMUYECKMX PEAKIIUI ¢ y4acTHEM HEOPraHM4ecKux Bemects. CocTaBieHue
YpaBHEHUH pPeaKIil COeAMHEHNUS, Pa3JIOKEHUS, 3aMeIeHHsI, 0OMEHa, B T.4. peaKIUii TOPeHHs, 2
OKHCIICHHUS-BOCCTAaHOBJICHHUSI.
YpaBHEHUS OKUCIIEHUS-BOCCTaHOBNIEHUS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBneHne 1 ypaBHUBAaHHE OKUCIUTEIFHO-BOCCTAHOBUTENILHBIX PEAKIIA METOAOM JIEKTPOHHOTO 5
6ananca. OKHCIUTETLHO-BOCCTAHOBUTEILHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX POIIECCaX U
KHU3HEEATSIILHOCTH OPTaHU3MOB
I[IpakTn4yeckue 3aHATHS
Py0Gexublii KOHTpPOIb Nel 1
KomnnyectBennsie oTHOMmIEHHST B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHUU U PAacyeThl 1O
YpaBHEHUSAM XUMHUYECKHX peakuuid. Moip Kak eJIMHHIIa KOJMYecTBa BellecTBa. MoJjspHas macca.
3aKOHBI COXpAaHEHUs! MacCchl M dHepruu. 3akoH ABoraapo. MossgpHblii 00beM ra3oB. OTHOCHUTENbHAS 1
IUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHSIM XUMHUYECKUX PEaKIMi ¢ MCIONb30BAHHUEM MaccChl, 00bema
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepxxanue 2 OK 01
ONEKTPOIUTHICCKA | TeopeTnueckoe 0dyueHne 2 OK 04
1 UCCOMHAIMA M 1 Teopys »1eKTPOAUTHYECKOI Aucconnanuu. MOoHbL. DIIEKTPOIUTHI, HEAIEKTPOIMTHL. Peakiuu HoHHOro
MOHHBIH 0OMEH oomena. CocTaBleHUE peakiMii MOHHOTO OOMEHA MYTEM COCTaBJIICHHS HMX TOJHBIX M COKpAIIEHHBIX
MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakinu. 3aJaHusl Ha COCTABJICHUE HOHHBIX PEaKIUH )
Tunbl xumMuyeckux peakuuit. Mccnenoanue TUNoB (10 COCTaBy U KOJIMUYECTBY UCXOJIHBIX U
00pa3yIoNIMXCs BEIMIECTB) M MPU3HAKOB XUMHUYECKHX peakiuil. [IpoBeeHne peakiuii HOHHOTO 0OMeHa,
OIIpeJIeIeHUE CpeJibl BOJAHBIX PaCTBOPOB. 3aaHKs HA COCTABICHUE HOHHBIX PEaKIMi
KonTpoabsnas
padora 1 CrpoeHne BemecTBa 1 XUMAYECKHE PEaKIIuu 2
Paznean 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 16
Tema 3.1. OcHoBHOe co/lep:KaHue 4 OK 01
Knaccudukamus, | Teopermueckoe oGyqenue 2




HOMEHKJIaTypa u
CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmyeckoit xumuu. Kiraccudukarnusi HeopraHudeckux BemniecTs. [IpocThie U ClIOXKHBIE
BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOpraHMYECKUX BEIIECTB. ArperatHbie COCTOSIHUS BellecTBa. Kpucrammnueckue u amopgHbie
BellecTBa. TUIBI KPUCTAIIIMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAs, HOHHAS, METAIIIMYECKast).
3aBUCUMOCTD (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEHIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBSA3U U THIA KPUCTANINYECKON PEIIETKH.
[TprumHBI MHOTOOOpA3Hs BEIIECTB

IIpakTHyeckne 3aHATHA

HomeHknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BaHHME BEIIECTBA UCXOS U3 UX XUMHUYECKON (OPMYIIbI
WJIH COCTaBJIEHUE XUMUYECKON (POPMyJIbI HCXO U3 Ha3BaHUS BEIIECTBA 10 MEKYHAPOIHOM
(MIOITAK) nnu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenune npakThueckux 3aJaHUi MO KIacCU(pUKALMK, HOMEHKIAType M XHUMHUYECKUM (QopMmyam
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIAcCOB (YrapHbI Tra3, YIJEKHCIbIA ra3, aMMUaK, raiieHas
U3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M IPYTHX): HA3bIBATh M COCTABIATH (DOPMYIIBI XUMHYECKHIX
BELIECTB, ONPEIENIATh IPUHAJIEKHOCTD K KJIaccy.

Hcrounnku xumuyeckon nadopmaiuu (cpecTs MaccoBor nHpopmanuu, cetb UHTEepHET U 1pyrue).
[Tonck nHbopMaluu no Ha3BaHUIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM hopMyliaMm

OK 02

Tema 3.2. Ousuko-
XAMUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHOe coepxxanue

TeopeTnueckoe o0yueHue

Mertannsl. O6H_[I/Ie (I)I/ISI/I‘{eCKI/Ie A XMMHYECKHE CBOIicTBa MeTaoB. CIocoObI MOJIyUCHHUA. 3HayeHHne
MCTAJJIOB M HCEMCTAJIJIOB B IIPHUPOAC U KHUBHCACATCILHOCTH YCJIOBCKAa WM OPraHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIUThI MCTAJJIOB OT KOPpO3UUn

Hemeramner. OOmume ¢Qusmdeckue M XHWMHYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coeiMHeHUH HeMeTauioB. KpyroBopoTst
OHOTreHHbIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCHUIAOB, KUCJIOT,
COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHIUX OKCHUIOB U THAPOKCHUI0B

IIpakTHyeckune 3aHATHA

CocraBieHne ypaBHEHMM XMMHMYECKHX PEAKLHUH C y4acTHEM IPOCTBIX M CJIOXKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METaJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMH U aM(OTEpPHbIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOKCTBA.

OK 01
OK 02




Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOIYYEHUE U
0e30MacHOe HCIOJb30BaHWE BAXKHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOU
JEATEIbHOCTH YEJI0OBEKA

Tema 3.3. OcHoOBHOE co/iep:KaHue 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHsTHS 2 OK 02
HEOPraHMICCKUX | JTaGopatopHas pabota «neHTr(UKAINS HEOPTaHHYECKUX BELIECTBY. OK 04
BCIIICCTB Pemmenue OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYCCKUM CBOMCTBAM METAJJIOB W HEMETaJIoB, IIO

pacno3HaBaHUIO U MOITYYEHHUIO COEUHEHUH METaJIOB M HEMETAJLIOB. )

WNnentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HX (PU3MKO-XUMUUYECKHUX CBOMCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPH/I-

AHUOHBI, HA KATHOH aMMOHUS
KoHnTpoibHasn .

CBolicTBa HEOPTaHNYECKUX BELLIECTB 1
padora 2

Py0e:xHbIi KOHTPOJIB Ne2 1
Pa3pnen 4. CTtpoeHue 1 CBOHCTBA OPraHU4eCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe conep:kaHne 6 OK 01
Knaccupukanusi, | Teopernueckoe o0y4yeHue 4
CTpOCHHE 1 [losiBieHHe 1 pa3BUTHE OPraHUYECKON XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOU XMMHH B CUCTEME ECTECTBEHHBIX HayK.
OpPraHUYECKUX XHMMHYECKOE CTPOEHHE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HX BaJIEGHTHOCTH. )
BELIECTB OcHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsI OpraHudeckux coeauHeHunii A.M. byrtieposa.

VYriepoaHslii CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MepHI.

[Tonstne o ¢yHkuuoHansHOW rpynme. Paawkan. IlpuHnumsl kiaccupukamuu OpPraHMYECKUX

coequHeHU. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATypbl OpPraHUYECKUX

coenuHeHuil. [loHsTHE 00 a30TComEp)KalIMX COEIUHEHUSX, OHOJOTMYECKH aKTHBHBIX BEIECTBaX 2

(yrmeBomax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJSPHBIX COEAMHEHHSIX (MOHOMEp, IIOJIHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYecKkHe 3aHATHSA 2

Homenknarypa OpraHMYeCKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBILEHHBbIE, HEHACBIIIEHHBIE U

apoMaTHYECKHE YTIeBOJIOPOAbI, CIIUPTHI, (DEHOINBI, albJAETHAbl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.) )

CocraBieHre TOJHBIX W COKpAIIEHHBIX CTPYKTYPHBIX (DOpPMyJl OpraHMYECKHX BELIECTB OTIENbHBIX
KJIACCOB, WCHOJb3Yysl MX HA3BaHUS 0 CHCTEMAaTHYECKOW M TPUBHAIbHONH HOMEHKJIAType (3THUJIEH,




alleTWIeH, TIHLEpUH, (eHom, (opMalblerui, YKCyCHas KHUCIOTa, MIMIUH). Pacdersl mpocreiiei
(bopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, HICXO/ISl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHCHUI

OcHoBHOe conep:kaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKUX COCJUHEHWUH OTHENBHBIX KIIAcCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHMUYECKHUH psif v o0mas popmyia; H30MEpHs;
(bu3nYecKre CBONCTBA;, XUMUYECKHE CBOMCTBA; CIOCOOBI MOJTYUCHHUS ):

— IpenebHbIE YITIEBOAOPOb! (aJKaHbl M IUKJIOAJIKaHbl). ['OopeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TeIlIa B IPOMBILIIEHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOKACHUE B
IIPUPOJE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (IKEHbl, AJIKHMHBI M aJKaJWeHbl) M apoOMaTHYECKUe YIJIeBOJIOpoJbl. ['opeHue
AlETUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

— KHUCIIOpOJCOAepkKallue COeTUHEeHHs! (CITUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, albACTUIbI
M KETOHBI, >KHUPBI, yTIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIUKOMS, TIHIepUHa, ¢eHoa.
[Ipumenenne Qopmanpaeruaa, areranbieruia, YKCYCHOW KHCIOTBHL. Mpblla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. Moro1e CBOMCTBA MbLIa

— a30TcojiepXKalllue COEeIWHEHUs (aMHHBI W AaMHHOKHCIOTHI, Oenku). BBICOKOMOJIEKYIsIpHBIC
COEIMHEHUS (CUHTETUYECKHEe M OMOJIOTMYECKU-aKTUBHBIE). MoOHOMEp, NMOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HaIlpaBJICHUE €ro UCIOJIb30BAHUS.

I'eHeTnyecKas CBI3b MEXKY KJIACCAMHU OPraHUYECKUX COCTMHEHUN

HpaKaneckne 3aHATHA

CBolicTBa OpraHMYECKHX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAJbHAs U MEXAyHapOAHAs
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUS): TpeAesbHbIC (AIKaHbl U LUKJIOAIKAHBbI),
HenpeeNbHbIe (aJIKEHbI, aJIKUHBI U aJIKaJIME€Hbl) U apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOIBI,
KapOOHOBBIE  KHMCIOTBI U  3QUpbI, adbJAETHIbl U  KETOHbl, AaMHHbl M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHus Ha COCTaBJICHHE YPaBHEHUH XMMHUYECKUX pEaKLHH C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuud (B TOM 4YHCIE€ 1O MPEAJIOKEHHBIM LENoYyKaM IpeBpalleHuit),
XapaKTepU3yIOIIUX XMMHUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTAEIbHBIX KJIACCOB, CIOCOOBI
UX TIOJy4EHHMS W Ha3BaHUE OPraHWYECKHX COCAVMHEHUN II0 TPUBHAIBHOW WM MEXKIyHApOIHOU
CUCTEMAaTUYECKOM HOMEHKIIATypE.

Pemienne 1NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM HAa CBOWCTBA OPraHMYECKHUX
COCIMHEHMM OTIENbHBIX KIACCOB

OK 01
OK 02
OK 04




JlaGopaTopHas padora

2
JlaGopaTtopHnas pabota “IIpeBpalieHus OpraHMYeCKUX BEIIESCTB MPU HAarpeBaHUH".
[TonyueHue 3TUEeHA U U3y4EHHUE €ro CBOMCTB. MOAeNMpoBaHUe MOJIEKYJ U XUMUUYECKUX IIPEBPALLECHUN 2
Ha MpUMeEpe dTaHa, STUJICHA, alleTUIIeHa U Jp.
Tema 4.3. OcHoBHoOE coepxxanmne 6 OK 01
Unenrtuduxauus | Teopermueckoe o6ydenne 4 OK 02
OpTaHMHCCKUX buooprannueckue coenuHenus. llpumeHenue u Ouonoruyeckas pojib yriaeBogoB. OkxucieHue OK 04
BELICCTB, X VIJIEBOJOB — WCTOYHUK DHEPrMM JKUBBIX OpraHu3smMoB. OOJacTM NPUMEHEHUS AaMHHOKHUCIOT. 1
SHAHCHHC 1 [IpeBpamenuss OenkoB muiIuM B opraHuzMe. buonornyeckue QyHKuH OenkoB. buonormueckue
TIpHUMCHCHHC B byHKIMM kupoB. Posib opraHnueckoil XMMUHK B pellieHUH Mpo0JIeM MUIeBoil 0e30macHOCTH
OBITOBOM U =
.. | PyOeskHbIil KOHTpOJIBL Ne3 1
IIPOU3BOJCTBEHHON
JIESITENIbHOCTH IIpakTHYecKHe 3aHATHSA )
YeJloBeKa " =
Ponp opranuueckold XUMHHM B pelICHHMM NPOOIEeM 3HEpPreTHYeckod Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3/JaHUH HOBBIX MaT€pHAJIOB, HOBBIX UCTOUHHUKOB 3HEPTUHU (aJbTEpPHATUBHBIE UICTOYHUKHU
sHepruu). OmacHOCTh BO3AEUCTBHUS HA JKHUBBIE OPraHM3Mbl OPraHWYECKUX BELIECTB OTAEIBHBIX 2
KJIacCOB (YTJIE€BOJIOPOABI, CIIUPTHI, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbJIETHIbI U Jp.),
CMBICII IIOKA3aTelIs IPeieIbHO JONYCTUMON KOHIIEHTpAM!
JlabopaTopHble 3aHATHS 2
JlaGopaTtopHas pabora: “VneHTudukanms OpraHMIeCKuX COSTUHEHNN OTACIbHBIX KIaCCOB”
Wnentudukanyst opraHn4ecKux COeAMHEHUH OTAETbHBIX KJIACCOB (HA MPUMEpPE abAETHIOB, Kpaxmala,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJBb30BAHUEM HUX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4yeCTBEHHBIX peakuuid. JleHaTypauusi Oenka Hpu HarpeBaHuu. LI[BeTHbIe peakiuu 2
0enkoB. BO3HMKHOBEHHE AHATUTHUYECKOrO CHTHajda C TOYKM 3PEHHsS] XUMHYECKHX IPOIECCOB MpPH
NPOTEKAHWU KaUeCTBEHHOM peakIiuy, MO3BOJISAIOMIEH HISHTH(PHUINPOBATH MPEITI0KEHHBIE OPraHUYECKHE
BEIIECTBA
Konrpoasnas CrpyKkTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB 2
padora 3
Paspeua 5. Kunernveckne u TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuii 4
CxopocTb OcHoBHOe coiep:KaHue 4 OK 01
XHUMHUHCCKHUX TeopeTnueckoe o0yueHue 2 OK 02




peaKIuii. CKOpOCTh PEaKIMH, €€ 3aBUCHMOCTb OT Pa3jiMYHbIX (PAaKTOPOB: TPUPOLI PEATHPYIOIIUX BEUIECTB,
XUMHUECKOE KOHLIEHTPAIlMK PEArupPYIONIMX BEIIECTB, TEMIIEPATYPHl W IUIOINAAM PEAKIMOHHOW ITOBEPXHOCTH.
paBHOBeCHE Temnosie >GPEKTHI XAMUIECKUX PEAKIIMN. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OGpaTUMOCTh peaknuii. XHMMHYECKOE PAaBHOBECHME M €r0 CMENIEHHE IO IEHCTBUEM Pa3IMYHBIX
(axTOpoB (KOHIEHTpAIMs PEAreHTOB WK MPOLYKTOB PEAKIMH, [IaBICHHE, TEMIIEPATypa) I CO3IaHus
ONTHMAJILHBIX YCIOBHH IPOTEKaHUs XuMudeckux npoueccos. [Tpuamun Jle Hlatense
IIpakTHyeckue 3aHATHA OK 01
PellieHre MPAaKTHKO-OPMEHTHPOBAHHBIX 3aJIaHUI HAa aHaiu3 (PAKTOPOB, BIHMSAIONIMX HAa H3MEHEHUE OK 02
CKOPOCTH XHMHUYECKOM PEaKIH, B T.4. C TIO3UIUI DKOJIIOTUYECKH LETECO00PA3HOTO MOBEAEHHUS B OBITY
¥ TPYIOBOM JIEATENHHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbSI M OKPYIKAKOIIEH IPUPOTHON CPEIbL.
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-lllarense A
HAXOKJIECHUsS. HANpaBJICHUs CMENICHUs DPABHOBECHS XHMHYECKOW peakiuu M aHauu3 (akTopoB,
BIIMSIOLINX HA CMENIEHNE XMMHYECKOTO PABHOBECHS
Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOE conep:kaHne OK 01
Howusitie o TeopeTuueckoe o0yuenue OK 02
pacTBopax PacTBOpeHne Kak (U3MKO-XUMHYECKMH mporecc. PactBopbl. CriocoGbl MPUIOTOBJIEHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBas 108 PacTBOPEHHOro BemecTBa. CMBICH —TIOKa3areas MNPeNeNbHO
JIOTTYCTHMO# KOHIIEHTPAIIMK 1 €r0 MCIIOJIb30BAHKUE B OIIEHKE DKOJOTHYECKOM 6E30MaCHOCTH.
[IpaBusa SKOJOTHYECKH LEJIECO0OPA3HOro MOBEAEHHsT B OBITY U TPYAOBOM JEATENLHOCTH B LESX
COXPAHEHHUS CBOETrO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPebl; OMACHOCTh BO3JCUCTBUSA Ha KUBbBIC
OpraHU3MBbI ONIPEIETEHHBIX BELIECTB.
PelieHre MPakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI Ha PACTBOPBI, HCIIOJIL3YEMBIE B OBITOBON M
IPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe conepxxanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PACTBOPOB | JTagopartopHas pabota «[IpUrOTOBIEHHE PACTBOPOBY. OK 04
[IpUroToBIEHHE PACTBOPOB 3aaHHOM (MaccOoBOM, %) KOHIEHTpAIUK (¢ PAKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJIENIEHUE CPEJIBI BOAHBIX PACTBOPOB.
PelnieHue 3a1a4 Ha MPUIOTOBJIEHUE PACTBOPOB
IpodeccHoHaNLHO-OPUEHTHPOBAHHOE COIEPKAHME (COAepPIKAHME IPUKJIATHOIO MOLYJIs)
Paznen 7. Xumusi B GbITY U POU3BOACTBEHHOI I1eATEIHHOCTH YeJI0BEKA OK 01
Xumus B OBITY U OK 02

OcHoBHOe co/iep:KaHue




IpOU3BOJACTB CHHOM
JCATCIIbHOCTH
YCIO0BCKa

Teopernueckoe o0yuenue

Hogeiimme nocTnkeHnss XUMUYECKONH HAYKH M XUMHYECKOW TeXHOIOTHU. Poib XuMuu B obecnieueHnH
9KOJIOTUYECKOH, SHEpreTH4YecKoil 1 NuIiieBoil 0e30MacHOCTH, pa3BUTUN MeIULMHBL. [IpaBuia noucka u
aHamM3a XUMHYECKOW HH(OpManmuu W3 pa3IuyHBIX HCTOYHUKOB (Hay4yHas H y4yeOHO-Hay4yHas
JUTEpATypa, CpesicTBa MaccoBO nHpopMaimy, cetb HTepHeT)

IIpakTHyeckne 3aHATHA

[Tonck m aHanW3 KEHCOB O NMPUMEHEHHHM XMMHUYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
npoecCHOHANBHOM ~ NEATEIbHOCTH MO  TeMaM:  BaKHEHMIIHWE  CTPOUTENbHbIE  MaTepuabl,
KOHCTPYKLUMOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuanabl g JJIEKTPOHUKH,
HaHOMAaTEpHaJlbl, TEKCTWJIbHBIE BOJIOKHA, HCTOYHHKMA DJHEPrUM, OPraHMYECKUE U MUHEpaIbHbIC
yI00peHus, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSL.

3amuTa: [lpeacraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-OKIIAA C IPE3eHTaINeH

OK 04

Py0e:xHblii KOHTPOIb Ned

IIpome:xyToyHasi arrecTanus B ¢popme 1M PepeHIIUPOBAHHOIO 3a4eTa

Bcero:

78




3. YCJIOBUSI PEAJIU3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLUILINHDBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAIbHO-TEXHHUYECKOMY 00ecredeHn 0
Oo6opynoBanue y4yeOHOro kaduHera (HAIJIsIAHbIE MoOcoOusi): MeOenb, JOCKa, Med,
HaTJISIIHBIE TTOCOOUS (KOMIUIEKTHI YYEOHBIX TAOJIHII, TUIAKATOB), KOJUIEKIHMS TOPHBIX IMOPOJ U
MUHEPAJIOB, yueOHbIe (GUIbMBI, IIU(PPOBLIE 00pa30BaTEIbHBIC PECYPCHI.
Texnn4yeckue cpeacrBa 00y4YeHHUsI: KOMIIBIOTEP C YCTPOWCTBAMHU BOCIIPOU3BEICHUS
3ByKa, IMPUHTEP, MYJIbTHUMEAHA-NIPOEKTOP C OKPAHOM, MYJIbTUMEAMIIHAS JIOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMMN.

3.2. UndopmanmoHHoe obecneyeHre peain3aluu NporpaMmmbl

OCHOBHBIE UICTOYHUKH:
1. Tabpusnan O.C. Xumusa. 10 xmacc. bazoBelii ypoBeHb. YueOnuk PI'OC.: [Tekct] /
O.C.I'abpmansH, N.I'.Octpoymos. - M.: AO «M3natensctBo «IIpocBemenue», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. Cnanko C.A., T'abpumonsaan O.C. Octpoymo W.I'. Xumus. 11 knmacc. ba3oBblii ypoBeHb.
VYuebnuk ®PI'OC.: [Tekcr] / CnankoB C.A., O.C.I'abpuansna, WU.I.OctpoymoB. - M.: AO
«M3natensctBO «IIpocBemenuey, 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemun B. B., Ipo3noB A. A., Ky3emenko Huxkomait Eroposud., JIlyaua B. B. Xummusa. 10
KJjacc. Yrayonennsiii yposenb. Beptukans. ®T'OC [Tekcer] / mox pex. Jlyauna B.B. — M.: AO
«M3narenscTBo «IIpocsemenue/ Apodar, 2023. - https://www.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlynun B.B. VYruyOneHHblli ypOBEHb.
Beprtukans. ®I'OC [Tekcr] / non pen. Jlyauna B.B. — M.: AO «U3narensctBo «IIpocsemenue/
Hpoda», 2023.

JloTmoTHUTE THbHBIE UCTOYHHKH:
1. Tabpuansu O.C. EcrectBozHanue. Xumwusi: y4del. Ui CTyA. YUpEeKIEHHH cpea. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpwmamsir, W.I.OctpoymoB. -  M.: M3narenbckuii LEHTP
«Axanemus», 2021. — 240 c.
2. Xumus s npodeccuid U CIenHaTbHOCTEH €CTECTBEHHOHAYYHOTO NPOQMIIs: yUeOHUK IS
CTyH. yupexneHuit cpea. mpod. obpazoanus [Tekcr]/ [O.C.I'abpudnsn, W.I'.Octpoymos,
C.A.Cnaaxos] ; nox pen. O.C. I'abpuanan — M.: U3nat. uentp «Akagemus», 2020. — 400 c.
3. Epoxun EM. Xwumus mna mnpodeccmii W CHCHUAIBHOCTEH TEXHMYECKOTO U
€CTECTBEHHOHAYYHOTO Mpoduiei: yueOHUK U CTy/. yupexaeHui cpea. npod. OOpazoBaHmUsL.
[Tekct] / FO.M.Epoxun, 1.B.KoBanesa. — M.: 3aat. nentp «Axamemus», 2019. — 496 c.
4. Kum, A. M. Oprannueckas XuMus [DIIEKTPOHHBIN pecypc]: yueObHoe mocobue. [Tekcr]/
A.M. Kum. — DnekTpoH. TekcToBble NaHHBbIe. — HoBocubupck: Cubupckoe yYHHUBEPCUTETCKOE
u3narensctBo, 2017. — 844 c¢. — 978-5-379-02004-0. — Pexum pgocryna:
http://www.iprbookshop.ru/65281.html Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. 1. Heoprannueckas xumusi [DNeKTpOHHBINH pecypc]: ydeOHOe mocolue.
[Texcr] / E. W. Bacunesckas, O. U. Ceuxo, T. JI. IlleBrioBa. — DIEeKTPOH. TEKCTOBBIC JTAHHBIC. —
Munck: PecnyOnukanckuii ”HCTUTYT npodeccroHansHoro oopazoanust (PUIIO), 2019. — 248
c. — 978-985-503-488-0. — Pexxum noctymna: http://www.iprbookshop.ru/67664.html
6. Tabpuensu O.C., OctpoymoB WN.I'. Xumus ais nmpodeccuit U CeruanbHOCTeH COIMaIbHO-
HSKOHOMHYECKOTO M T'yMaHUTApHOTO Mpoduieil: yueOHUK A CTyHd. YUPSKICHHU cpea. mpod.
obpazoBanus. [Tekct] / O.C. I'abpudnsan. - M.: U3nat. nentp «Akanemusi», 2019.- 240 c.



https://www.labirint.ru/books/690240/
https://www.labirint.ru/books/690240/
https://www.labirint.ru/authors/66482/
https://www.labirint.ru/authors/83564/
https://www.labirint.ru/authors/74367/
https://www.labirint.ru/authors/22766/
https://www.labirint.ru/books/424728/
http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/67664.html

7.  Epoxun FO.M. Xumus: 3agaun U ynpakHeHus: y4el. mocodue /uis CTy. YUpeKICHUN Cpe.
npod. oopazoBanus. [Tekcr] / KO.M. Epoxun. -- M., «IIpocsemienue», 2021.

8. XamwuroBa, A. U. Opranuueckas xumus ans crygaeHtoB CIIO [DnexTponnslil pecypcl:
yuebHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Cadpuna. — DnekTpoH.
TekcToBble  naHHble. —  Kaszanp:  Ka3zaHCckuii  HAalMOHAJIBHBIA  MCCIIEOBATEIbCKUN
TeXHoJIoTn4eckuil yHusepcurer, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum nocrymna:
http://www.iprbookshop.ru/80239.html

9. Xumus [DnexkTpoHHBIN pecypc]: yuedHoe mocobue. [Tekct] /; coct. I'. 0. Boctpukona, E.
A. XopoxopauHa. — OIJEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
rOCy/AapCTBEHHBIA apXUTEKTYPHO-CTpOoUTeNnbHbIN yHUBepcutet, ObC ACB, 2019. — 92 ¢. — 978-
5-890040-579-1. — Pesxxum noctyna: http://www.iprbookshop.ru/59133.html

DJEeKTPOHHBIE U3AAHUS:

MuHucrepcTBO HayKH u BBICHIETO o0Opa3oBaHUs Poccniickoit denepannn
(https://minobrnauki.gov.ru)

®enepanbhblil nopran "Poccuiickoe odpazoBanue” (http://www.edu.ru/)

Nndpopmannonnas cucrema "EnmHoe OKHO jgoctynma K oOpa3oBarelbHbIM pecypcam”
(http://window.edu.ru/)

Enunas xomtekuus nudposbix o0Opa3oBatesbHbIX pecypcoB (http://schoolcollection.edu.ru/)
®denepalibHbII LEHTP UHPOPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/)

O6pazoBarenpHbiil moptan "Yueba" (http://www.ucheba.com/)

"Obpa3zoBanue Ha pycckoM" (https://pushkininstitute.ru/)

Hayunas snexrponnast 6ubnuorexka (HOB) (http:// www.elibrary.ru)

Hanmonanehas anekrponnas 6udnuoreka (http://H306.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Crnosapu u snnuknonenuu (http://dic.academic.ru/)

OBC «Jlanb» https://e.lanbook.com/

OBbC «tOpaiit» muia CIIO https://urait.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

KoHTpons W oOIleHKa pe3ylnbTaToB OOyYEHHUS OCYIIECTBIIACTCS IMpernojaBaTesieM B
nporiecce MPOBEIACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOpHBIX paboT, TECTUPOBAHUSA, a TAKXKE

BBIIIOJTHEHUA O6y‘-IaIOHII/IMI/IC5I HHIAWBHUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJ'IGI[OBaHI/II\/JI.

Pesynbrarel  0OydeHHs OMpenessioT, YTO OOydarmuecs [OJDKHBI 3HAaTh, IOHUMATh W
JEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS JUCLHUIIIINHBL.

s hbopMupoBaHusi, KOHTPOJIA U OLEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM MUCIUIINHBI
UCIIONIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOTPUSATHI, MPECTaBIIAIONMIAs COO0N KOMITJIEKC Y4eOHBIX

MEpONPHUATHHA, COTJIACOBAHHBIX C pe3ysbTaTaMu OO0y4deHUs M CHOPMYJIUPOBAHHBIX C Yy4ETOM

DI'OC COO (nmpenmetHsbie pe3ynbratel o qucuuiuiae) 1 @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 0o0yueHus Tumst oueHOqu -
MeponpusATHIA
I | OcHoBHOE conepxkanue
1 Paznen 1. OcHoBBI @opuyposarr,
0a3oBble IOHATHS H
CTPOCHUs BellecTBa
3aKOHbI XUMUH
1.1 |OK 01 CrtpoeHne aToMOB CocraBnarbh xumudeckue |1. Tect «CTpoeHre aToMOB
XUMHUYECKUX JIEMEHTOB |(DOPMYJIbI COSMHEHUI B |XUMUYECKUX JIEMEHTOB U
U IpUPOJa XUMHUUECKON |COOTBETCTBUU CO MPUPOJA XUMHUUECKOU CBS3M.
CBSI3U CTEIIEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXOJIS U3 BAJICHTHOCTU U |JBYXaTOMHBIX COSIUHEHUN
AIIEKTPOOTPHUIIATEIIBHOCTU |(OKCHUIOB, CYIb(OUIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIb30BaHUE
XUMUYECKON CUMBOJIMKH U
Ha3BaHUU COEIUHEHUU IO
HOMEHKJIATyp€e MEKyHapOJHOTO
CO03a TEOPETUYECKON U
MPUKJIAJTHON XUMUU U
TPUBUAIILHBIX Ha3BAHUU TSI
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHul (OKCUIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTaHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB
1.2 [OK 01 IIepnonnueckuil 3aKoH 1| XapaKTepu3oBaTh 1. Tect «Metamnueckue /
OK 02 tabmuna J{.U. XUMHYECKHE JIEMEHTHI B |HEMETaJINYECKHUE CBOMCTBA,
Meneneena COOTBETCTBHUU C UX AIEKTPOOTPUIIATEIIBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JICKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

J.1. Menneneera

CTPOEHUEM M MOJIOKEHHEM B
MEPUOJUYECKON CUCTEME
XuUMH4YecKkux 3yemenToB .M.
Menneneesay.

2. IlpakTueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEX]Y
CTPOCHHEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMESHTOB U UX
COCIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoandeckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3ajaHUs HA
XapaKTepU3alUI0 XUMHUECKUX
37EMEHTOB: «MeTamndyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPUIATEIBHOCTD U
CPOJICTBO K JJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHUEM U TOJO0KEHUEM B
MEPUOJUYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. Mennaeneea»

Pa3gea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKUX peakuuid

KonTpoasnasi padora
«CTpoeHue BeniecTBa u
XUMHYECKHE PeaKmnn

2.1

OK 01

Tumnel XUMHUYECKUX
peakuui

CocTaBisiTh peakuuu
COC/IMHEHNS, PA3JIOKCHN,
oOMeHa, 3aMeIleHNS,
OKHCJIUTEIIFHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YpaBHEHUU pEaKIUii:

— COEUHEHMS], 3aMeIleHus,
pa3ioxeHus, 0OMeHa;

— OKHCIIUTENHHO-
BOCCTAaHOBUTCIIbHBIX pCaKL[HfI C
UCIIOJIb30BaHHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaCChI
BEIECTBA WIIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WiIh 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B




THunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
peaKuy BEMIECTB; pACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
IPUMECH
2.2 ONEKTPOIUTHYECKAS CocraBisTh ypaBHEHHUS 1. 3ananus Ha cocTaBlIeHHE
JUCCOLMAIMSA M MOHHBIA |XUMHUYECKHUX PEAKIIUU MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peaxiuii C y4acTueM KUCJoT,
y4acTUEM OCHOBAaHUU U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl
2. JJabopartopnas padota "Turbl
XUMHYECKUX peakiui'”

3 Paznen 3. Crpoenne u |(HMccaenoBarh crpoenue u|KonTposabHas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOpPraHU4ecKHuX BelleCcTB)

BelleCTB BeIIECTB
3.1 |OK 01 Knaccudukanus, Knaccugunuponats 1. Tect «Homenknatypa u
HOMEHKJIATypa U HEOpPraHUYECKUE Ha3BaHHUE HEOPTaHUUYECKUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILECTB UCXO/IS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKOMN
(bOopMyITBI HCXO/S U3 HA3BAHUS
BEIIIECTBA 10 MEKTYHAPOIHOMN
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauu Ha pacyeT MaccoBOM
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMeCH).

3. [IpakTrueckue 3a7aHus 1Mo
KJaccuuKau, HOMEHKIIAType U
XUMUYECKHM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTryeckue 3a1aHus Ha
ONPEAEIEHUE XUMUUECKON
AKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBSI3U ¥ THIA KPUCTAIUTMYECKON
pelIeTKH




THunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
3.2 |OK 01 OUBUKO-XUMHYECKUE YcranaBiuBaTh 1. Tect «OcoGenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HKO- XHMHYSCKHX CBOHCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOICTB KHUCJIOT, OCHOBaHUM, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJICHY.
OT CTPOEHUS aTOMOB U 2. 3aaHus HA COCTaBJICHUE
MOJIEKYJI, a TAKXKE TUIIa YPaBHEHUN XUMUYECKUX PEAKLIUN
KPUCTAJIIINYECKON C Y4aCTHEM IMPOCTHIX U CIIOKHBIX
pemeTKu HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
THJIPOKCHJIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOIIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. IlpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJIyYEHUE
HEOPraHMYECKUX BEIIECTB
3.3 [OK 01 Wnentuduxanms HccenenoBats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC PEAKIIUM  |3aJaHUSI IO COCTABJICHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMUMUYECKUX PEaKIUi C y4acTHeM
HEOPraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX TSl UX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarus
HEOPTraHWYECKHUX BEIIECTB”
4 Pa3nen 4. Crpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
cBoOIicTBa cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OK 01 Knaccudukanms, Knaccudumnuposats 1. 3agaHus Ha cocTaBIEHUE
CTpOCHHE U OpraHMYEeCcKHe BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH 10 TPUBUATLHON WITH

OpraHn4C€CKuUX BCUICCTB

CTpOCHHEM

MEKTyHapOAHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyII
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

3. 3agauu Ha onpeneNeHne
npocreien GopmMyITbl
OpPraHUYeCKOI MOJICKYJIbI, UCXOIS
U3 DJIIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHUX CBOICTB
OpPraHMYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYJT

1. 3agaHus Ha COCTABJICHHE
YpPaBHEHUN XUMHUUYECKUX PEAKIUN
C y4acTHEM OPraHUYECKHX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi HAa COCTABJICHHE
YPaBHEHUN XMUMHUYECKUX PEAKLUN,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN 1
TEHETUYECKOH CBSA3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3agaun no
YpaBHEHUSAM PEAKIIUIl C yyacTUEM
OpraHUYECKHUX BEIECTB.

4. JIaboparopnas pabota
“IIpeBpanieHuss OpraHUu4eCKUX
BEILIECTB IpX HarpeBaHuu'"

43

OK 01
OK 02

Unentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIPUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITETLHOCTH YeJ0BEeKa

Hccnenosath
KaueCTBCHHBIC PEAKIIUU
OpraHUYECKHUX
COEIMHEHUI OTAEIbHBIX
KJ1aCcCOB

1.IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUS 110 COCTABIICHUIO
XUMHYECKHUX PEAKIUNA C y4aCTUEM
OpPraHMYeCKUX BEIIECTB, B T.U.
MCIIOJIb3YEMBIX JUISl KX
uaeHTU(GHUKAIIHN B OBITY U
MPOMBIIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unertuduranus OpraHnIecKux
COeIUHEHUN OTAEILHBIX KJIacCOB”

Paznen 5.
Kunernueckune n
TePMOJAUHAMHUYECKUE
3aKOHOMEPHOCTH

Xapakrtepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akrTopoB Ha
paBHOBecHe U CKOPOCTh




THunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpHuATHIA
NPOTEeKaHUsl XHMHYECKHX peakuui
XHMHYECKHX peaKkuuid
5 |OKO0l CkopocTb XuMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 peakuyil. XMMUYECKOE |BIMSHUE KOHLUEHTPALUU  |TEOPETUYECKUE 3aJaHUs HA
paBHOBECHE pearupyromux BemecTB U [aHanu3 (pakTopoB, BIUSIOMINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMUYECKHUX PEaKIUn peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuuna Jle-
KOHLIEHTpauuu Bewects, |Lllarense mist HaxoXaeHUs
pEeaKLMK Cpeabl U HaIpaBJI€HUsl CMEUIEHUS
TEMIIEPATYpPbI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlIEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pa3nen 6. PacTBopsl PacTBOPBHI C 32IaHHBIMU
XapaKTepUCTHKAMH
6.1 [OK 01 [Tonsitue o pactBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOpPOB.
2. [TpakTUKO-OpHUEHTUPOBAHHbBIE
pacyeTHbIC 3a1aHUS Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIE B OBITOBOW U
IIPOM3BOJCTBEHHOMN AESITEIBHOCTH
4eJioBeKa
6.2 |OK 01 HccnenoBanue cBoiicts |HccnenoBath pusuko- JlaGopatopHas pabota
OK 02 pacTBOpOB XUMUYECKHE CBOWCTBA “ITpuroroBieHue pacTBOPOB”
UCTHUHHBIX PaCTBOPOB

II | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME (COAepKaHUEe NPUKJIATHOIO0 MOAYJIA)

7 Paszpnen 7. OuenuBath nocJjieacTBus [3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueii npogeccuoHAIbHON
NMPOU3BOJACTBEHHOM NPOU3BOJACTBEHHOM AeSITeJIbHOCTH)

AeATeIbHOCTH AeSITeJIbHOCTH Ye10BeKa
YyeJI0BeKa (R (1% 70007000
IKOJIOTHYECKOI

0€30ImMacHOCTH




THunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
OK 01 Xumusi B OBITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymyrieit
OK 02 MIPOU3BOCTBEHHOM OBITOBOM 1 npodeccuoHaIbHON
JesITeIbHOCTH YelIOBeKa |IIPOU3BOICTBEHHON JESITEIILHOCTH)

NEATEIHLHOCTH YEIOBEKA C
HO3UIUN DKOJIOTUYECKON
0€30I1aCHOCTH

Bo3moxxHbBIE TeMBbI KEHCOB:
1. IToTemienne kuMaTa u
BBICBOOOXKIEHUE Ta30BbIX
TUJPaTOB CO JHA OKEaHa.

2. Bynyuie maTepuansl ajisi aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pPacTUTENbHBIX IPENapaToB




