ABTOHOMHASI HEKOMMEPUYECKASI OPI'AHU3AIIUSA
NMPO®PECCHOHAJIBHOT'O OBPA3OBAHUS
«CEBEPO-KABKA3CKHH AKAJIEMHYECKHI MHOTOITPO®WJIbHbI KOJLIETA»
(AHO MO «CKAMK»)

PABOYAS [IPOI'PAMMA YYEBHOW TUCTTATIIMHbI
OV/L10 XUMUs1

ConeuHajibHOCTDL

09.02.07 UndopMannoOHHBIE CHCTEMbI M IDOIPAMMHPOBAHHUC

®opma odygeHns
O4Has

1. Crasponosb



Pabouas nporpamma npejHasHaueHa JUis NPENONABAHMS TUCIHILIMH 00meobpazoBaTebHOTO 1MKIA
obyqaroummes ouHOH (opmbl 00yueHns no cremmansHoctn 09.02.07 WudopmannorHsie cucreMbl u
MpOr paMMHPOBAHHE.

Coctasnena B cooTsercTBuM ¢ DeaepalbHBIM TOCYIAPCTBEHHEIM o0pa3zoBaTeabLHLIM - CTAHAAPTOM
cpejiHero npodeccHoHaTbHOro 0dpasoBanus 110 cnennamsnoct 09.02.07 Hndopmannonubie CHCTEMBI H
[IpOrpaMMHpPOBAHHE, YTBEPAKACHHbIE NPHKa3oM MuHucTepeTBa 00paszosanus v Hayka PO or 09.12.2016
r. Ne 1547 u npumeproii obpasoBarennHOl TIporpamMmoii, 3aPErHCTPHPOBAHHON B rOCYIApCTBEHHOM
peectpe Ne 09.02.07-170511 ot 11.05.2017 .

Opranmsanus — paspaboTumk: ABTOHOMHAs HEKOMMep4eckas OpraHusauus TpodecCHOHATEHOIO
obpasosanus «Cesepo-Kapkasckuii akasieMHueckuii MHOronpogmibHii KOJLICIK», ropoa CTaBponoss.



COJEPKAHUE

1. MACIIOPT PABOYEM MMPOT' PAMMBI YYEBHOM JUCIATLIIAHEI

2. CTPYKTYPA M COJEPKAHUE YYEBHON JUCIUTLIAHEI

3. VYCJOBHUS PEAJM3AINMMU PABOYENA TPOTPAMMBI YUYEBHOU
JUCLMUITJINHBI

4. KOHTPOJIb W OIEHKA PE3VJbBTATOB OCBOEHHMS VYUYEBHOM

JUCHUTINHBI

12

24

26



1. MACHOPT PABOYEM IMPOT'PAMMBI YYEFHOM JUCIHUATLIAHBI
OV/I.10 XUMUA

1.1. O6aacTh NpUMEHEHHUs MPOTPAMMBI

PaGouass mporpamma yuebHoi mucruruimabl OY/[.10 Xumus sBISETCS YacThIO MPOTPaMMBbI
MOJITOTOBKH CIIEHUAIMCTOB cpeHero 38eHa B coorBercTBUU ¢ PI'OC mo cnennansroctu CITO 09.02.07
WudopmanoHHbIE CUCTEMBI U TIPOTPaMMHUPOBaHHE 0a30BBIN YPOBEHb.

0a30BbIil YPOBEHb.

Paboyas mporpamma y4eOHON IUCHUIUIMHBI MOXKET OBITH HCIOJB30BaHA B JOIMOJHUTEIHHOM
npodeccHoHaTbHOM O00pa30BaHUKM B paMKaxX peaM3aldd IPOrpaMM IEPernoArOTOBKH KaJpoB B
yupexenusnx CI10.

1.2. MecTO AMCHMIUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENMAJNCTOB CPeTHEro
3BeHA:

Vueonas mucrmmmaa OY.10 Xumus B cootBerctBHM DPI'OC CIIO sBasercs dYacThio
MpOrpaMMbl  TIOJITOTOBKU  CIHEIUATMCTOB CPEJHEr0 3BE€HA W OTHOCUTCA K 0a30BBIM JTUCHUIIIIMHAM
00111€00pa30BaTEIHHON MOATOTOBKHA 00YJAIOIITUXCS.

1.3. Heau u 3aga4m JMCUUIIJIMHBI — TPeOOBaHMS K Pe3y/JbTATAM OCBOECHUS AN CHUIIJIMHbI:

Ileau ocBoOeHMS TMCHUIIUHBIL:

@opMUpPOBAHHE Yy CTYIAEHTOB NPEACTABICHHS O XMMHYECKOW COCTaBJISAIONIEH €CTECTBEHHO-
HAayyHOM KapTHHbI MHpa KaK OCHOBBI MPHUHATUS PEIICHWH B KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOIHOI cpejie.

3agauyu ocBOEHMS JTMCHUIJIMHbI:

— copmMupoBaTh TNOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX TIPOIECCOB U
SIBICHUM B  OKpyXKalollel cpefe, I1EeJOCTHOM HaydyHOW KapTHUHBI MHpA, B3aUMOCBSI3H U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTb YMEHHS COCTaBIIATH (OPMYNIBI HEOPraHMYECKUX U OPraHUYeCKHX BEIIECTB,
yYpaBHEHUSI XUMUYECKUX PEaKIUi, OOBSICHITh UX CMBICI, UHTEPIPETUPOBATh PE3yIbTaThl XUMHUYECKUX
9KCIIEPUMEHTOB,

— chopMHpoBaTh HABBIKM MPOBEACHHUS] MPOCTEUIINX XUMHUYECKHX OKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN € COOJIIOJICHUEM IMpaBuil OE30MacHOr0 OOpalleHHs] C BElIeCTBaMU U J1abOpaTOPHBIM
000pyI0BaHHEM;

— Ppa3BUTh YMEHHS HCIOJIB30BaTh HHGOPMAIMI0 XUMHYECKOTO XapakTepa M3 pPa3IMYHBIX
HWCTOYHUKOB;

— chopMUpOBaTh YMEHHsI MPOTHO3UPOBATH IMOCIEACTBUSI CBOCH NEATEIHHOCTH M XUMUYECKUX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

— copMUpOBaTh TOHMMAHNUE 3HAYUMOCTU JAOCTIKEHUN XUMHUYECKON HAyKU M TEXHOJOTUH s

Pa3sBUTUA COIIMAILHON U HpOH3BO,Z[CTB€HHOfI cq)ep.

1.4. Copepxanue y4eOHON JMCHHUIIIMHBI OPUHEHTHPOBAHO HA NMOATOTOBKY 00y4alomIUXCHa K
OCBOCHHIO U OBJIAJICHHUIO CJCAYIOIIUX KOMIIETCHIHI

OK 01. BeiGupath crioco0sl perienus 3aj1ad npodeccuoHalbHON JeITeIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKAa, aHalu3a M HHTEPIpETaLUH
uHbopMalMy, MU UHPOPMALMOHHBIE TEXHOJOTMHM Ui BBINOJHEHMS 3aJady NpO(eCcCHOHATBHOM
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NeSITENIbHOCTH;

OK 04. O¢ddexTrBHO B3auMOICHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMAHJIC;

OK 07. CopnelicTBOBaTh COXPaHEHHUIO OKPYKAIOWIEH Cpelbl, pecypcocOepexeHnto, IPUMEHSTh
3HaHUs 00 M3MEHEHUHU KIMMaTta, MPUHIUIBI OSPEKIMBOTO MPOU3BOJCTBA, IPPEKTHBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYALIUSIX;

[IK 2.1. Pa3pabateiBaTh TpeOOBaHMS K NPOrPAaMMHBIM MOIYJISIM Ha OCHOBE aHAlM3a TPOEKTHOH H
TEXHUYECKOU TOKYMEHTALUU HA MPEAMET B3aUMOJICHCTBUS KOMIIOHEHT .



Kox u HamMeHOBaHUE
¢GopmMupyeMbIX KOMIIETEH U

OK 01. Bsibupare cnoco0bl
pelieHus 3amad
npodeccnoHaIBHO T

ACATCIIBHOCTH HNPHUMCHUTCIBHO K
Pa3JIMYHBIM KOHTCKCTaM

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo61mue
B yacTi TPpy/10BOIro BOCIIUTAHUS:
- TOTOBHOCTb K TPydy, OCO3HaHHWE [IEHHOCTH
MacTepCcTBa, TPYAoJo0ue;
- TOTOBHOCTH K aKTUBHOM NCATCIIBHOCTHU

TEXHOJIOTUYECKON MW COLMAJbHON HampaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUMPOBATH, MJIAaHUPOBATH i
CaMOCTOSITEIIFHO BBITIOJIHATH TaKyIO JACATCIbHOCTD;

- WHTEpEeC K pazIuyHbIM cdepam MpodecCHOHATEHON
JIeSITEILHOCTH,

OBJiagenue YHUBEPCAJIbHbIMHA
NOo3HABaTeJbHBIMHU JAeiiCTBUSIMM:

a) 0a3oBbIe JIOrHYecKHe AeiCcTBHS.

- CaMOCTOATENIbHO (HOPMYITUPOBATh U AKTYaIU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

Y4eOHbIMU

- yCTaHaBJIMBAaTh CYIICCTBCHHBIH TPH3HAK WM
OCHOBAaHUS JUISI CPaBHECHHS, KJIACCU(DUKANHUHA H
00001IeHN S,

- OMPECIATh LEIH JACITeIbHOCTH, 33/IaBaTh MapaMeTPhI
U KPUTEPUH UX JIOCTHIKCHHS,

- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOpPEYHS B
paccMaTpruBaeMbIX SBIICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OIICHUBATh PHCKH
MIOCJIEICTBH I€ATEILHOCTH;

- pa3BUBaTh KPCATHMBHOC MBIINUICHHE IPH PEIICHHH
YKU3HEHHBIX TPOOJIeM

0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJAJETh HaBBIKAMU Y4eOHO-HMCCIEIOBATENbCKON H
MPOEKTHON JESITeNTbHOCTH, HAaBBIKAMHU pa3pelIeHUs
npobiem;

JucuuIInHAPHBIE

- c(hopMHUpOBaTh MPEJICTABICHUS O POJIM U MECTE PUUKU
Y ACTPOHOMMH B COBPEMEHHOM HAYYHOH KapTUHE MHPA, O
cuctemMooOpasywomeid  pomu  (GU3MKKM B Pa3BUTUU
€CTECTBEHHBIX  HAyK, TEXHUKH W  COBPEMEHHBIX
TEXHOJIOTMH, O BKJaJ€ POCCHUMCKUX M 3apyOexHBIX
VUEHBIX-(DU3UKOB B pa3BUTHE HayKW; TOHUMAHHE
Gu3MYeCKOW  CYINIHOCTH  HAOMIOAAeMBIX  SIBIICHHUM
MHUKpPOMHpA, MAaKpOMHpPA ¥ MEramMHpa; MOHHUMAaHUE pPOJIN
aCTPOHOMUHU B MPAKTHUECKOW AESATETbHOCTH YeJOBEKa U
JaTbHEWIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, POIHU
¢bu3uku B GopMUpPOBaHUH KPyro3opa v (HyHKITHOHATHHOM
TPaMOTHOCTH 4YEJOBEKa [UIS PEIICHUS TPAKTHYECKUX
3ajay;

- chopMHpOBaTh YMEHHMs pellaTh pacyeTHbIE 3a/Jadyu C
SBHO 3a/JIaHHOW  (DM3MYECKOW MOJENbI0, HCIOJIb3Ys
duznyeckue 3aKOHBI M MPHUHIMUIIBI; HA OCHOBE aHAIN3a
YCIOBHSl 3aayd  BBIOMpaTh (PU3HUECKYIO MOJEIb,
BBIACTATh  (U3MUECKWE BETUYMHBI U (HOpMYIIbI,
HEOOXOUMBIE UIsl €€ pEelIeHHs, MPOBOJAUTH PacueThl U
OIICHUBATh  pPEaJbHOCTh  IOJYYEHHOTO  3HAYCHUS
buznyeckoil BEIMUYUHBI, peIIaTh KaueCTBEHHBIC 3aJ]lauH,
BBICTpauBas JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUH C ONOpoil Ha U3YUYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS;

- BIQJeTh  OCHOBONOJArarmoluMH  (PU3UYECKUMHU
NOHATHSIMM ¥ BEIMYMHAMHU,  XapaKTepHU3YIOIIUMU
dbuznyeckue mporecchl (CBI3aHHBIMH C MEXaHUUYECKUM

JABHMKCHHEM, B3aHMOJIECHCTBHUEM TCJI, MCXaHUYCCKHMU
KOJICOAHUSMU )51 BOJIHaAMH,; ATOMHO -MOJICKYJISIPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMU nponcccamMu;
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- BBUBIATH  INPUYMHHO-CICACTBEHHbIE CBSI3U U
aKTyaJlu3UpoBaTh 3ajJayy, BBIIBUraThb THUIIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHThbl JUIsl JOKa3aTelbCTBa
CBOMX YTBEpXKJEHHUH, 3aJjaBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

- QHAJIM3UPOBATh IOJIyYEHHBIE B XOJI€ PEIICHUS 3a1a4u
pe3yabTaThl, KPUTHUYECKH OIICHUBATh ux
JIOCTOBEPHOCTh, IIPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMeThb MEpPEeHOCUTHh 3HaHMsS B II03HABATEIbHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HECATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOJacrei;

- BBIJIBUIaThb HOBBIC HJIEH, IPEUIaraTb OPUIMHAIBHBIC
MOAXO/Ibl U PEILICHUS;

- CIOCOOHOCTH MX MCIOJIb30BAaHUA B MIO3HABATEIHHOM

Y COLMAIBHON MPAKTHKE

SJICKTPUYCCKHMM W MArHUTHBIM IIOJIAMH, SJICKTPUYCCKUM
TOKOM, O3JICKTPOMAariuTHbBIMHA KoJeOaHNsIMH U BOJIHaAMU;
OIITUYCCKUMHU ABJIICHUIMHU, KBAHTOBbBIMH SABJIICHUSAMU,

CTPOCHHUEM aroMa n ATOMHOI'O sapa,
paIlI/IoaKTI/IBHOCTLIO); BJIaACHUEC OCHOBOIIOJararommumMun
ACTPOHOMHNYCCKUMU IIOHATHUAMU, IO3BOJIAIOIIMMH

XapaKTepu30BaTh MPOLIECCHI, MPOUCXOSAIINE HA 3BE3/IaX,
B 3BE3JIHBIX CHCTEMax, B MEXTraJaKTUYECKOU Ccpee;
JIBIDKCHHE HEOECHBIX TEl, DJBOJIOIUIO 3BE3d W
Bcenennoii;

- chopMHUpOBATh YMEHHUS MPUMEHSITH OCHOBOIIOIAralone
ACTPOHOMUYECKHE TOHSATHS, TEOPHUH U 3aKOHBI IS
aHainm3a W OOBSCHEHMS  (PUBNYECKHX TPOIIECCOB,
MIPOUCXOJSIINX Ha 3Be37aX, B 3BE3JHBIX CHUCTEMax, B
MEXTATAKTHYECKONU cpene, JABUKEHUS HEOSCHBIX Tel,
JBOJIIOIHY 3Be31T M BeceaeHHo;

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUIMH
(3akon BcemupHoro Tsarorenus, I, II wm III 3akoHBI
HproToHa, 3akoH COXpaHEHUSI MEXaHUYECKOW HHEPruw,
3aKOH COXpPAHEHUs HMMITYJbCa, MPUHLMI CYNEPHO3UIINU
CWJI, IPUHIUIT PABHONPABHOCTH WHEPIMAIBHBIX CHUCTEM
OTCYETA; MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, ra3oBbIC 3aKOHEI, TEePBBIi 3aKOH
TEPMOJAMHAMMUKH; 3aKOH COXPAHEHHUS SJIEKTPUYECKOTO
3apsina, 3akoH Kymona, 3akoH Oma Ui ydacTka LienH,
3akoH Oma Ui MOJIHOM DSJEKTPUYECKOM IIenH, 3aKOH
Jxoyns - JleHua, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKLIMH,
3aKOH COXpPAHEHMSI HHEPruH, 3aKOH MPSIMOJIMHEHHOTO
pacrpoCTpaHEHUs CBETa, 3aKOH OTPAKEHUSI CBETa, 3aKOH
MIPEJIOMJIEHUSI CBETA; 3aKOH COXPAHEHUS DHEPruH, 3aKOH
COXpaHEeHUs MMITYIIbCA, 3aKOH COXpaHEHUS
JNEKTPUUECKOTO 3apsifia, 3aKOH COXPAaHEHHUsS MacCOBOTO
yucia, mnoctyidarsl bopa, 3akoH  paJMOaKTUBHOIO
pacnaza); YBEPEHHOE HCIOJb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TpH aHanu3e (U3NYECKUX SBICHUMA U
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OK 02. Ucnons3oBathb
COBPEMEHHBIC CpE/ICTBA IOWCKa,
aHanM3a W WHTEpHpeTanuu
nH(pOpMaIny, u
HH()OPMAMOHHBIE  TEXHOJIOTHUHU
VISt BBITIOJTHEHUS 3amad
npodeccnoHaIbHO T
JeATEIbHOCTH

B 00J1acTH IEeHHOCTH HAYYHOTI'0 O3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH W OOIIECTBCHHOW NPAaKTHKH, OCHOBAHHOTO Ha
JMajore  KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIMKYJIbTYPHOM MUPE;

- COBEPIICHCTBOBAaHUE S3BIKOBOM UM YHUTATEILCKOM
KyJAbTYpbl Kak CpEACTBAa B3aWUMOJCUCTBHS MEKIY
JIFOABLMHU Y TTO3HAHUS MUPA;

- OCO3HaHWE IICHHOCTH HAy4YHOW JESITEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO u
HCCIIEA0BATENBCKYIO IEATETbHOCTh UHANBUIYa TbHO U B
rpynme;

Osianenue YHUBeEpPCAJIbHBIMHU Y4eOHbIMU

NMOoO3HAaBaTEJIbHBIMHU I[CﬁCTBHSIMH:

B) padora ¢ nHopmanmeii:

- BJaJeTh HaBbIKAMHU TOJy4YeHHs UHGPOpMAlUU U3
HUCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSITETILHO
OCYILIECTBIISITh TOUCK, aHallu3, CHUCTEeMAaTHU3alui0 U
UHTEpIIpeTalui0 HHOOPMALUKA PA3IUYHBIX BHJIOB H
(dhopMm mpencTaBICHHUS;

- cO37aBaTh TEKCThl B PA3IMUYHBIX (opMaTax ¢ y4eToM
Ha3HayeHWs: WHGOpPMAlMKW U 1EJNEeBOH ayIuTOPHH,
BbIOUpas ONTUMabHYIO (OpPMY TMpPEACTaBICHUS H
BU3YaJIU3alllH;

- OLICHUBATh JOCTOBEPHOCTS, JETUTUMHOCTD
uH(pOpPMaIH, €€ COOTBETCTBUE MPABOBBIM U MOPAIIBLHO-
ATHUYECKUM HOPMaM;

- HUCIIOJIb30BaTh  CpeACTBAa HH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA B  pEUICHUU
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3a{MOHHBIX
3ama4 ¢ coOmojieHueM TpeOOBaHW IPTOHOMMHKH,
TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, pecypcocOepexeHus,
MPABOBBIX U ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM

MPOLECCOB

- YMETb YYMUTBHIBATh T'PAHULbLI IPUMEHEHUS H3YYEHHBIX
buznuecKux MOJETICH: MarepuanbHas TOYKa,
WHEpLHaIbHasg CUCTEMA OTCYETA, UJICATbHBIN ra3; MOJEIN
CTPOEHHUS T'a30B, KUJIKOCTEH M TBEPABIX TEJ, TOUECHHBIN
ANEKTPUYECKUN  3apsAn, sSJAepHas  MOJEIb  aToma,
HYKJIOHHAasi MOJEJIb aTOMHOrO siipa IMpU PELICHHH
duznueckux 3anad



OK

04.

D¢ dexTuBHO

B3aMMO/ICHCTBOBATh M PabOTaTh B
KOJUICKTHBE U KOMaH/Ie

OK

07.

CopelicTBOBaTH

0e30IMacHOCTH;

- BJAQJETh HABBIKAMHU pACTO3HABAaHHWS U 3alUTHI
uHpopManuy, HMHPOPMAITMOHHOW  0E30MacHOCTH
JTUYIHOCTH

- TOTOBHOCTb M CIHOCOOHOCTh K 0Opa3oBaHHIO U
CaMOPa3BUTHIO, CaMOCTOSITEIILHOCTH u
CaMOOTIPEICIICHUIO;

-OBJIAJICHUE HAaBBIKAMHU y4e€OHO-UCCIIEI0BATEIBCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBiajeHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHI
JefiCTBUAMU:

0) coBMecTHasl IeATeJIbHOCTD.

- IOHUMATh ¥ MCIIOJIH30BATh MMPEUMYIIIECTBA KOMAHTHOM
Y UHAUBHUIYaJIBbHOM paboTHI;

- TPUHUMATH IEIH COBMECTHOH  JICATCIIEHOCTH,
OpPraHW30BBIBATh M KOOPAWHUPOBATH JCHCTBHS IO €€
IOCTHKEHHIO: COCTAaBJIATE IJT1aH JIeHCTBHH,
pacnpenensitb pojJd C Y4eTOM MHEHUH YYacCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX

pEalbHOIO, BHUPTYAJIbHOT'O u KOM6I/IHI/Ip0BaHHOFO
BSaHMOHeﬁCTBHH;

- OCYHICCTBJIIATD IIO3HUTUBHOC CTPATCTUYCCKOC
IMOBEACHHUE B PA3JIMYHBIX CUTyallHUAX, IIPOSABIIATH

TBOPUYECTBO U BOOOpaskeHHE, ObITh HHUIIUATUBHBIM
OBiajgeHHe YHMBEPCAIBHBIMHM  PeryJsiTUBHBIMU
NelCTBUSIMH:

I') NPUHSTHE ce0sl U APYTHX JIIO/Ie:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX JIOJIEH MpU
aHaJlM3e pe3yabTaTOB EATEIbHOCTH;

- IpPU3HaBaTh CBOE IMPABO W MPABO JPYrHX JIIOAEH Ha
OIIINOKU,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3HIIUU
JPYroro 4eioBeKa

B o0J1acTi 3K0J1I0rM4YeCKOro BOCIMTAHMSA:

- OBIIQAETh YMEHUsAMH paboTaTh B Tpymme ¢
BBIIIOJIHCHUEM  DPa3jMYHBIX  COLMAIBHBIX  pOJIEH,
IJIaHUPOBATh paboty IPYIIIBI, PalMOHAIBHO
pacupenenarb  AEATENBHOCTh B HECTAHJIAPTHBIX

CUTyallusax, aJACKBAaTHO OLCHHWBATHL BKJIAA Ka)XI0ro H3
YYaCTHUKOB TpyNIBl B PEIICHHE paccMaTpUBacMOM
poOIeMbI

- C(i)OpMI/IpOBaTL YMCHUA NPUMCHATHL TIOJYYCHHBLIC
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COXpPaHEHHUIO OKpY’Karomien
cpensl, pecypcocOepeReHuto,
NPUMEHSATH 3HaHUS 00 U3MCHEHUH
KJIMMara, TIPUHITUITBL
OepeKITMBOTO MIPOM3BO/ICTBA,
3¢deKTUBHO  JIEHCTBOBATH B

‘-IpGSBBI‘-IaI\/'IHIﬂX CUTyalugax

I1K 2.1. Pa3zpabatsiBaTh TpeOOBaHUs
K IPOTrpaMMHBIM MOJYJIsIM Ha
OCHOBE aHAJIN3a MPOEKTHON 1
TEXHUYECKOM TOKyMEHTalllU Ha
MpeaIMET B3auMOJACHCTBUS
KOMITOHEHT

- c(OPMUPOBAHHOCTb  HKOJOTHUECKOW  KYyJIbTYpHI,
[IOHUMAaHWE  BIHUSHUSA  COLMAJIBbHO-3KOHOMMUYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW W COUUAIBHOU
cpensl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
IKOJIOTHYECKHX TIPOOIIeM;

- IUIAHUPOBAaHHE U OCYUIECTBIICHUE JICUCTBUI B
OKpyXKalolllel cpelle Ha OCHOBE 3HAaHWUS IeNei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HEINPUATHE JCUCTBUN, NPHUHOCAIIUX BpEI
OKPYXKaIOIIeH cpeie;

- yMEHHE  TMPOTHO3UPOBATH
JKOJIOTUYECKHE  ITOCIIEJICTBHS
JENCTBHMN, MPEAOTBPAILATh UX;

- pacuIMpeHHe OIbITa JEATEIBbHOCTH 3SKOJOTHYECKOU
HaIpaBJIEHHOCTH HAa OCHOBE 3HAaHUH 10 (u3MKe

- HCII0JIB30BaTh MCTOABI JJIA IMOJYYCHHA KOJa C

HeOIaronpusTHbIE
MPEIIPUHIMAEMBIX

3aJIaHHOM  (YHKIIMOHAJIBHOCTHIO W CTEIMEHBIO
Ka4yecTBa;

—aHAU3UPOBaTh MPOEKTHYI0 U  TEXHUYECKYIO
JOKYMEHTAIHIO.

—HCIIOJIb30BaTh CHelHaTu3UpPOBAHHbIC

rpaduueckue cpeacTBa MOCTPOCHHUS U aHaIu3a
APXUTEKTYPhI IPOTrPAMMHBIX MTPOTYKTOB

3HaHWSI Ui OOBSCHEHUS  YCIOBHMA  TPOTEKAHUS
du3nYeCKuX SBICHUH B TPHUPOAEC U I TNPHHITHS
MPAKTUYECKUX PELICHUHA B IOBCEAHEBHOW >KU3HU JUIA
obecrieueHust  Oe3omacHOCTH TNpH  oOOpallleHuu ¢
OBITOBBIMU TPUOOPAMH M TEXHUYCCKHMH YCTPONCTBAMH,
COXpaHEHUS 3I0POBBSA u CcOOIIOIeHUS HOPM
HKOJIOTUYECKOTO TIOBENIEHUS B OKpYXKarollel cpene;
MOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHUS JTOCTHIKEHHUU
busuku i TEXHOJIOTHH TS PalMOHAIBHOTO
MIPUPOIOTIONH30BAHMS;

—HMHTerpalus MoJtyjiell B IpOrpaMMHO€E 00ECIIeUCHHE;
—OTJIaJIKa IPOTPAMMHBIX MOJTyJIEH;

—pazpabotka u  odopmieHHE

IPOrPaMMHBIM  MOZYJISIM 1o
JOKyMEHTalUH;

TpeboBaHU K
MPEI0KEHHOMN
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1.5. PexoMeH1yeMoe KOJIMYECTBO YaCOB HA OCBOEHUE MPOrPaMMbI THCHHILIHHBI:
MaxkcumanbHas yaeOHas Harpy3ka odydatomierocst 150 gacos, B ToM ywmcIe:
— o0s13aTenbHAast ayqUTOpHAs yueOHast Harpy3ka oOydatomierocs 150 gacos.
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2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1. O0beM yueOHO AUCHUIJIMHBI M BUAbI Y4e0HOI padoThI

Bua yueOHoi padoTsl

KoaudecTBO 4acoB

MaxkcumajbHas ydeOHasi HAarpy3Ka(Bcero) 150
Oo0s13aTesqbHAs ayIUTOPHAs yueOHAsl HATPY3Ka(Bcero) 150
B Tom uncne:
JIEKIIMOHHBIE 3aHATHS 64
[IpakTrdeckne 3aHATHS 86

KypcoBasi paboTa (IIpoeKT)

HE TPeyCMOTpeHa

@dopMa UTOrOBOM ATTECTALMM - IK3AMEH
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2.2. TemaTnuyeckuii IVIaH U co/iep:kaHMe Y4eOHOU TUCHUIINHBI

HaumeHoBanue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O6LEM HACOB dopmupyembie
pa3fesioB U TeM JJa00paTOpPHbIE U MPAKTHYECKHE 3AaHATHS, IPUKJIAJIHOH MOIYJ1b KOMIICTCHIIUH
1 2 3 4

OcCHOBHOE co/lep:KaHue 64
Paszgea 1. OCHOBBI CTPOECHUS BellleCTBA 6

Tema 1.1. OCHOBHOE cOo/lep:KaHue 4 OK 01

Crpoenue atomoB | Teoperndeckoe 00yueHue 2
XUMHAYCCKUX CoBpemeHHast Mojienb CTpoeHHs aToMa. CHMBOJMYECKHH SI3bIK XUMHH. XUMHUYECKHI 3JIEMEHT.
DJIEMEHTOB M |JnekTpoHHas KoHpurypamus aroma. Kiaccudukanms XUMHUYECKHX 3JIEMEHTOB (s-, P-, 0-3JI€MEHTHI).

npuponaa BasieHTHBIE ~ 2JIEKTPOHBI. BaneHTHOCTS. DOneKTpoHHas  MNpHUpoJa  XUMHMUYECKOHM  CBSI3H. 2
XUMHUYECKOU DNEeKTPOOTPUIIATEIILHOCTh. BHIBI XUMUYECKOW CBsi3M (KOBAJICHTHAs, HWOHHAS, METaJJTHYECKas,
CBS3H BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUs
IIpakTHyeckue 3aHATHS 2
Pemienne 3agaHuii Ha MCIOJIb30BAaHHE XUMHYECKONW CHMBOJIMKHA W Ha3BaHWM COCIMHCHHUH IO
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETUUECKOW M MNPUKIATHOW XUMHUM W TPUBHAIBHBIX
Ha3BaHUM TSI COCTABJICHHMS] XHUMHYECKHX (DOPMYINI MBYXaTOMHBIX COCIUHEHUU (OKCHUIOB, CYJIb(HUIOB,
TUAPUJIOB | T.I.) U IPYTHX HEOPTaHUYSCKUX COCAMHEHUN OTICIBbHBIX KiaccoB. [IpakTudeckue 3agaHus 2
HAa YCTAaHOBJICHHUE CBSI3M MEXIY CTPOCHHUEM AaTOMOB XHMHYECKHX HJIEMEHTOB M IEPHOIUYECCKUM
H3MCHECHHEM CBOMCTB XHMHUUYECKHX JJIEMEHTOB M HMX COCIUHCHHU B COOTBETCTBHU C IIOJIOKECHHEM
[Teproanyueckoi CUCTEMBI.

Tema 1.2. OcHOBHOE COjIep:KaHue 2 OK 01
Ilepnonnyecknii | IlpakTH4yecKue 3aHATHS 2 0K 02
3aKOH U Ta0uua IMeproauueckas cucTeEMa XUMHUYECKUX 3eMeHToB J[. M. Menpeneesa. DU3MUYECKUN CMBICI

A.1. Menneneesa Iepuoanyeckoro 3akona JI.M. MennaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUCCKHX

AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CIOKHBIX BEHIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XUMUYECKOTo 31emeHTa B [lepuonnueckoii cucreMe. MupoBO33peHUECKOE M HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona J[.1. Menaeneesa. [Ipornossl [[.1. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHUUYECKHX AJIEMEHTOB. PelieHne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA
XapaKTepH3aIuIo0 XUMHUECKUX 2JIEMEHTOB «MeTarnueckue / HeMeTaUTMuecKre CBOICTBa,
3NEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B NEPUOANYECKON cucTeMe XuMHuueckux sneMenToB J[.M. MenpaeneeBa»
Pasznen 2. Xumudeckne peakuumn 10
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Tema 2.1. Turst | OCHOBHOE COJEPsKAHME 4 OK 01
XUMHYECKUX TeopeTnueckoe ooyueHue 2
peakunii Knaccugukanus u THIIBI XAMUYECKUX PEAKLIN C y9acTHEeM HeopraHnueckux BemecTB. CocTaBiieHUE
YpaBHEHUN peaKIMi COeTUHEHNS, Pa3I0KEeHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIIMi TOPEHHUSI,
OKHCJICHHUS-BOCCTAHOBJICHUS. Y PaBHCHHSI OKHCIICHHUSI-BOCCTaHOBICHUS. CTENIEHb OKMCIICHUSI. 9
Oxucnutens U BoccTaHOBUTENb. COCTaBJICHNE U YPABHUBAHUE OKUCITUTEILHO-BOCCTAHOBUTEILHBIX
peaKIuii METOIOM JICKTPOHHOTO OasiaHca. OKUCIUTETHPHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEICITSILHOCTH OPraHU3MOB
IIpakTnyeckne 3aHATHS 2
KonudectBeHHbIe OTHOMIEHUST B XUMUU. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMUHU U PACUETHI TI0
YpaBHCHHUSM XUMHUYECKHX peakiuid. Moiib Kak eIWHHUIlA KOJIMYECTBa BemiecTBa. MoJsipHas Macca.
3aKoHBI COXpaHEHUsI Macchl M dHEpruu. 3akoH ABoraapo. MousapHbli 00beM razoB. OTHOCUTENIbHAS 2
IUIOTHOCTH Ta30B. PacdeTsl 10 ypaBHEHHSIM XUMUYECKUX PEaKIUi ¢ UCIOJIb30BAaHHEM MAacChl, 00beMa
(HOpMaJTbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIIECTBA
Tema 2.2. OcHOBHOe cojlep:KaHue 8% (0)411
ONEKTPONNTHYECKA| TeopeTnyecKkoe 0GydeH e 2
A I‘“CCOE‘“aé‘“" 1 Teopust >EKTPOJUTHYECKON AUCCoMannu. MoHbI. DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu MOHHOTO
MOHHBIM OOMCH | 6\ iena. Cocrasnenue peakiuii MOHHOTO OOMEHa IyTeM COCTaBJIEHUS UX MOJIHBIX U COKpAIIEHHBIX 2
MOHHBIX yYpaBHeHUH. KHCI0THO-OCHOBHBIE peakiiny. 3a/laHusl Ha COCTaBJICHHE HOHHBIX PEaKIIHi
JlabopaTopHbIe 3aHATUSA 2
JlaGopaTtopHas paboTa “Turmpl Xumudeckux peaxiuii”. MccienoBanue TUIIOB (IO COCTaBY U KOJIMYECTBY
HCXOJHBIX M OOpa3yIONIMXCsA BEIIECTB) M MPU3HAKOB XMUMHUYECKUX peakuuid. [IpoBenenHue peakumii 2
MOHHOT0 0OMEHa, OIpeIeJICHHE CpeJibl BOJHBIX PACTBOPOB. 3aJaHKs Ha COCTABICHUE MOHHBIX PEaKIIHii
KonTpoabHasi
CrpoeHue BeliecTBa U XUMHUYECKUE PEAKIINH 2
padora 1
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 16
Tema 3.1. OcCHOBHOE CO/Iep:KaHue 4 OK 01
Knaccudpukanus, | Teopermueckoe obyuenue 2 PHI({ g 21
HOMCHRJIATYPa U |TIpeamer Heoprannueckoi xuMuu. Kiaccudukaiys HeOpraHn4eCKuX BEECTB. [IpOCThIE U CII0KHBIE
CTPpOCHHC BerectBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEMIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIN). B3auMocBs3b
HCOPTaHUICCKUX | yeopraHndecKuX BEIIECTB. ArperaTHbie COCTOSIHUS BemecTBa. Kpucrammnyeckue u aMophHbIe 2
BEIIECTB

BellecTBa. THIIBI KPUCTAITNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MIOHHAas, MeTaJ'IJ'II/I‘IeCKa}I).
3aBUCHMOCTD (bI/I3I/I‘-IeCKI/IX CBOMCTB BEIIlECTBA OT THUIIA KpHCT&J’IJ’IH‘-ICCKOﬁ PCHICTKU. 3aBHCHMOCTD
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XUMUYECKON aKTUBHOCTH BEIIECTB OT BHJIa XUMHUECKOM CBSA3M M THUIA KPUCTAIUIMYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpa3us BEIIECTB

HpaKanecm{e 3AaHATUSA

HomenknaTtypa HeopraHnyeckux BEIIECTB: Ha3BaHME BEIIECTBA MCXOJS M3 MX XMMHUYECKOH (OpMyIbI
WIM COCTaBJICHUE XUMHUYECKOW (opMyabl MCXOAs U3 Ha3BaHUS BELIECTBA 10 MEXIyHapOIHOU
(MIOIIAK) wiu TpuBHabHON HOMEHKJAType. PemieHue nmpakTH4ecKMX 3afJaHui Mo Kiaccu(UKALNM,
HOMEHKJIATYpe U XUMUYECKUM (OopMyJsiaM HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIAcCcOB (yrapHbli ras,
YTJIEKUCIIBIN Ta3, aMMHAK, rallieHas H3BeCTb, HeTallleHast U3BECTh, MIUThEBAs COJIa U IPYT'HX): Ha3bIBaTh U
COCTaBJIATh (OPMYJIbl XUMUYECKUX BELIECTB, ONPEAENATh MPUHAJIEKHOCTh K Kiaccy. McrouHuku
XUMHueckol uH(popMauuu (cpencts maccoBod uHpopmanuu, cetb WuTepner u apyrue). Ilouck
rH(pOpMaIUK 10 Ha3BaHUSIM, HACHTH(PUKATOPaM, CTPYKTYPHBIM (hopmysnam

Tema 3.2. ®uzuko-| OcHOBHOE cojlep:KaHNe OK 01
XUMHICCKIE Teopernyeckoe o0yueHue 1%% 2021
CBOUCTBA Meramibl. O0mue pusnyeckue U XUMUYECKHUE CBOMCTBa MeTaiioB. CriocoObl moJrydeHus. 3HAYCHUE
HCOPraHUYCCKUX |MeTAJIOB M HEMETAUIOB B MPHUPOAE M KU3HEACATEIBHOCTH 4YEIOBEKa M OpraHusmoB. Koppozus
BCIICCTB METAJUUIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIUIOB OT KOPPO3UHU
Hemeramner. OOmue ¢Qu3nyueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. T[WIHMYHBIE CBOWCTBA
nemertaiuioB IV— VII rpynn. Knaccudukarus u HOMEHKIaTypa COSTMHEHUI HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PJIEMEHTOB B IPUPO/IE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,
coJielt u Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAUHEHUH,
BBICIINX OKCHJIOB M TUAPOKCHUIIOB
IIpakTHyecKkue 3aHATHS
CocraBieHre YpaBHEHHI XMMUYECKHX PEAKLIUN C y4acTHEM MPOCTHIX U CIOKHBIX HEOPraHUYEeCKHX
BEIIECTB: METAJUIOB M HEMETAIJIOB; OKCHUIOB METaJUIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB, HEOPraHUYECKHX COJICH,
XapaKTEepPU3YIOIINX UX CBOHCTBA.
Pentenne nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, MOJIyYCHHUE U
0e30MacHOe WCIOJB30BaHWE BAKHEUIINX HEOPraHMYEeCKUX BEIIECTB B OBITY M NPAKTHUYECKON
JIESITEIbHOCTH YEJIOBEKA
Tema 3.3. OCHOBHOe CoJIepKaHNe OK 01
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OK 02

Wnentudukanus | JlaGopaTopHbie 3aHATHS 2 OK 04
HCOPraHUICCKUX | JTaGoparopHas padota «/aeHTudukaims HeOpraHu4eCKIX BEIIECTBY.
BCLIECTB Pemenune sKCreprMMEHTAIBHBIX 3a/ad M0 XUMHUYECKHMM CBOWCTBAM METAUIOB M HEMETAJIOB, IIO
pacro3HaBaHUIO U MOIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAILJIOB. 9
Nnentuduxanus HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (DU3UKO-XMMHUUYECKHX CBOMWCTB,
XapaKTEepHbIX Ka4eCTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, HA KATHOH aMMOHUS
KoutpoJubHas .
CBolicTBa HEOPraHUYECKUX BEILECTB 2
pabora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCcKHX BelleCTB 24
Tema 4.1. OCHOBHOE cojiepKaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0y4uenne 2
CTpOCHUE 1 [losiBneHne U pa3BUTHE OPraHMYECKON XUMHUH Kak Hayku. [Ipenmer opranndeckoit xumun. MecTto u
HOMCHKJIATYPA  |3HayeHUE OPraHUYeCKON XMMHH B CUCTEME €CTECTBEHHBIX HaYyK.
OPraHMYCCKUX | XUMHUYECKOE CTPOCHHE KaK IMOPSJAOK COEIMHEHMS aTOMOB B MOJIEKYJIE COIJJACHO MX BAJIEHTHOCTH.
BCIICCTB OCHOBHBIE TOJIOKEHUS TEOPUU XUMHYECKOIO0 CTPOCHHS OpraHmyeckux coeauHennii A.M. bytneposa.
VYraepoaHblil CKeJeT OpraHuYecKOd MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO
CTpOEeHUS MOJIeKy. M3omepus u n30Mephl. 2
[Tonsatue o ¢yHkMoHanpHOM Trpymme. Pamukan. [lpuHnumel kimaccuukanmuyu —OpraHUYECKUX
coenuHeHUN. MexayHapoaHas HOMEHKJIAaTypa U TMPUHUIUIBI HOMEHKJIATYphl OPraHUYeCcKHX
coenuHeHuil. [loHsTHEe 00 a30TconEp)KalIUMX COEIUHEHUSX, OMOJOrMYEeCKH aKTHBHBIX BELIECTBaX
(yrneBojax, xupax, Oenkax W [1p.), BBICOKOMOJEKYISPHBIX COEOUHEHHMSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTuyeckue 3aHATHS 2
Homenknatypa OpraHMyecKux COEIUHEHHI OTAEIbHBIX KJIaccOB (HACHIIICHHBIC, HEHACBIIICHHBIE WU
apoMaTU4ecKHe YrIeBOJIOPOAbI, CIUPTHI, (DEHOJIBI, alIbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TOJIHBIX U COKpPAILEHHBIX CTPYKTYPHBIX (OPMYT OPraHUYECKHX BEIIECTB OTJEIbHBIX 2
KJIACCOB, HCIOJIBb3Ys WX Ha3BaHUS IO CHUCTEMAaTHUYECKOW U TPUBHUAIBHOW HOMEHKJIAType (STHUJICH,
alleTU/IeH, THIepuH, (eHous, QGopMmanblIeruj, yKCycHas KHUCIOTa, TIulMH). Pacdersl mpocteifmieit
(hopMyITbl OPraHUYeCcKON MOJIEKYIIbI, HCXO/IS U3 2JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcCHOBHOE co/Iep:KaHmne 12 OK 01
CaoiicTa Teopernueckoe oGyueHne 6 OK 02
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OpraHUuYECKUX
COEIMHEHUN

@DU3NKO-XMMHUYECKUE CBOWMCTBA OPraHUYECKUX COEAMHEHUN OTHENBHBIX KJIaccOB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHUECKUH psal v o01mas hopmyra; n30Mepus;
(u3HUeCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHUS ):

— MpeneibHble YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBONCTBA IPUPOIHBIX YIJIEBOIOPOAOB, HAXOXKICHHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HenpeJesbHble (AJKEHbI, AJKUHbI M aJIKaJUEeHbl) W apoMaTUYecKue YrieBoAopojsl. [‘opeHue
alleTUJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKH U PE3KU METAIIJIOB

— KHCIIOPOJCOepKAIINE COSUHEHUS (CTUPTHI U (EHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, allbJET U IbI
U KETOHBI, >XHUpBL, yriaeBoibl). [IpakThueckoe HpUMEHEHHE STUJICHIVIMKOJS, MNIHMLEpUHa, (eHoxa.
[Ipumenenue Qopmanpaernia, ameragbAeruaa, YKCYCHOM KHUCIOTBl. Mblla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIME CBOWCTBA MbLjla

— a3oTcojJepiallde CoelWHEHUs (aMMHbI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeMHEHUS (CUHTETUYECKHEe U OMOJIOTMYEeCKH-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €ro UCTIOIb30BaHUSI.

['eHeTnyeckast CBsI3b MEXy KJIIACCAMH OPraHUYECKUX COCTMHEHUN

IIpakTuyeckue 3aHATHS

CBoOHCTBa OpraHMYECKMX COCAMHEHUIH OTACIBHBIX KJIAcCOB (TpUBHAIBHAS M MEKIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOMYyUYEHUs): MPEACIbHBIC (aTKaHbl U ITUKIOATKAHBI),
HeTpeieTbHbIC (IKCHBI, ATKHHBI U aJIKaJJMCHBI) M apOMaTHUECKUE YIII€BOJOPOIbI, CITUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCIOTBI M 3(QUpPBI, aIbJCTHAbBI W  KETOHBI, AMHHBI ¥  aAMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIDHBIE COCJMHEHUS. 3aJaHusi Ha COCTABJICHHE YPaBHCHHH XHMHYECKHX PEaKIUH C
y4acTHEM OPTaHUYeCKUX BEIIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHUS

CocraBienue cxeM peakiuii (B TOM 4YHClIEe IO MPEJIOKEHHBIM IEeMoYKaM MPEeBPALEHHI),
XapaKTepPU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKHX COCTUHEHHM OTAEIbHBIX KJIACCOB, CIIOCOOBI
WX TOJYYeHHS W Ha3BaHHME OPraHUYECKHX COCOUHEHHM MO TPUBHAIBHON WM MEXIYHapOIHOMN
CUCTEeMaTUYECKO HOMEHKJIIAType.
Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJIENbHBIX KJIACCOB

JlaGoparopHnasi padora

JIaGopatopHas pabota “IIpeBpaiieHust OpraHMYECKHX BEIECTB IpU HarpeBaHUH'".
[lonyuenue sTHIIEHA U U3yYEHUE €ro CBOWCTB. MoeIMpoBaHuE MOJIEKY]I U XUMUYECKUX TPEBPAIICHUN
Ha IpUMEpE 3TaHa, STUIICHA, alleTHJICHA U JIp.

OK 04
IIK 2.1

Tema 4.3.

OcHoBHOE coaepkaHue

OK 01
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OK 02

Wnentupukanus | Teopernueckoe odyueHune 4
OK 04
OpPTraHM9CCKUX | BpoopraHnveckue coeauHeHus. [IpuMeHeHne u OuoJiorHYecKas poiib yriieBoJoB. OKwuciIeHHEe
BCIICCTB, NX YIJIEBOJOB — WCTOYHHUK SHEPrHUHM J>KUBBIX OpraHu3MoB. OONacTH TPUMEHEHUS aMHHOKHUCIOT. 5
SHAUCHUC 1 [IpeBpamenuss OenkoB NuIM B OpraHm3Me. buojormueckwe ¢yHKiuu OenkoB. buonornyeckue
TIPUMCHCHHUC B | dynkuuu sxupos. Posib opranuyeckoit XuMuu B pellieHrH NpooaeM NUIeBoi 6e30macHocTH
GBITOBO 1 _| Pomnp opranndeckoil XMMHM B pEIICHHM HPOOJIEM SHEPreTHYECKON O€30IMacHOCTH, B Pa3BUTHHU
TPOU3SBOACTBCHHOM | vt piiHbl, CO3/1aHUM HOBBIX MaTEPUAIOB, HOBBIX MCTOUHMKOB SHEPIUH (aIbTePHATUBHBIE HCTOUHUKH
ACATCNBHOCTH | speprpym). OmacHOCTH BO3JAECHCTBUS HA JKHUBBIE OPraHU3MBl OPraHUYECKUX BELIECTB OTENBHBIX 2
HcIoBCKa KJ1accoB (YIJIEBOJOPO/IBI, CIUPTHI, (DEHOIBI, XJIOPOPTaHMYECKHE TPOU3BOIHBIE, AbIAETUIB U JIp.),
CMBICJI TIOKA3aTeIsl MPENIENIbHO TOMyCTUMON KOHIICHTPAIHH
JlabopaTopHble 3aHATUSA 2
JlabopaTtopHnast padora: “Unentudukanys OpraHMueCKuX COSIUHEHNN OTAETBHBIX KJIaCCOB”
Wnentnukanys opraHuuecKuX COSANHEHNH OTACIBHBIX KJIACCOB (Ha MpUMepe albIeTHaA0B, Kpaxmania,
YKCYCHOM KHCIOTBI, O€IKOB U T.I.) C HCIOJIb30BaHMEM WX (U3HKO-XUMUYECKHMX CBOWCTB U
XapaKTepHBIX Ka4YeCTBEHHBIX peakuuil. JleHaTyparust Oenka mpu HarpeBaHuu. lIBeTHble peakinuu 2
OenkoB. BO3HMKHOBEHME AHAJTMTUYECKOTO CUTHAJA C TOYKM 3PEHHS XMUMHUYECKHX IPOIECCOB MPHU
MPOTEKaHNH Ka4EeCTBEHHOHN PEaKINy, MO3BOJIAIONICH HACHTU(GHUINPOBATH MPEUIOKEHHBIE OPraHMYECKUe
BEIIIECTBA
Konrpoannas CtpykTypa 1 CBOMCTBa OPraHUYECKUX BEIIECTB 2
padora 3
Pasznen S. KuneTrnyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMHUYECKUX PeaKkuuii 4
CkopocTh OcHOBHOE co/lep:KaHue 4 8% 8 %
XUMHUHCCKIX Teopernueckoe o0yueHue 2
PCAKIHH. CKOpOCTh peakuuy, ee 3aBHCUMOCTh OT PA3IUYHBIX (PAaKTOPOB: NMPHPOIBI PEarHpYIOIIUX BEIIECTB,
};Zxﬁe;;{;ee KOHUCHTPALMH  PEarHpyIoLuX BELIECTB, TEMNEPATyphl M IIOWAHN PEaKIMOHHOI TMOBEPXHOCTH.
TerutoBbie 3 HEKTH XUMUYECKHX peakinuil. DK30- U SHIOTEPMHUECKHE, PEaKIINH. 5
OOpaTuMOCTh peakuuii. XUMHUYECKOE PABHOBECHE M €ro CMEIICHHE I0Jl ACHCTBHEM Ppa3IUYHBIX
(bakTopoB (KOHIICHTpAIMs PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHNE, TEMIepaTypa) Uil CO3JaHus
ONITHMAJIBHBIX YCIOBUI MPOTEKaHHUs XUMHUUeckux nporeccos. [Ipunimm Jle [larense
IIpakTHYeckne 3aHATHA 2 8% 8%
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha aHaNW3 (aKTOPOB, BIMSIONIMX Ha H3MEHEHHUE
CKOPOCTH XMMHUYECKOH PeaKinu, B T.4. C MO3HUIUHA 3KOJIOTHUECKH IIeTIECO00pPa3HOTO MOBEICHHS B OBITY 2

n pr,[[OBOfI ACATCIIBHOCTU B NCJIAX COXPAaHCHHUA CBOCTO 3N0POBbHS U OKPY)KaI-OH_Ieﬁ HpHpO)IHOﬁ CpCIbl.
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Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha npuMmeHeHnue npuHuuna Jle-Illarense i
HAXOXXJCHHUS HAINpaBJICHUS CMEIICHUS pPAaBHOBECHS XUMHUYECKOH peakuuu W aHanu3 (HaKTOpOB,
BJIMSIOIIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECUS

Pazneua 6. PactBopsl
Tema 6.1. OcHoBHOe coep:kaHue 8% 85
Ionstne o Teopernveckoe odyueHue OK 07
pacTBopax P a > P C 5
ACTBOPCHUC KakK (1)I/ISI/IKO XUMHWYCCKHUU ITPOLECC. ACTBOPBLI. MMOCOOBI HNPUTOTOBJICHUA PACTBOPOB.
PactBopumocts. MaccoBast g07s  pacTBOpeHHOro BemiecTBa. (CMBICH TOKa3aTenss MpeAesibHO
JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 MCII0JIb30BAaHUE B OIICHKE IKOJIOTUYECKON O€30MacHOCTH.
[IpaBuna sKONOrMYECKH LEJIECO00pPa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATENBHOCTH B ILEJSAX
COXpPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHONW CPENbl; OMACHOCTh BO3JAECHCTBUS HA JKUBBIE
OpraHru3Mbl ONPCACIICHHBIX BCHICCTB. Penrenne IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaI[aHI/Iﬁ Ha
PacTBOPBI, UCHOJIb3yeMble B OBITOBOM M MPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE COepKaHue 8% 85
HfCHeHOBaHHe JIaGopaTopHble 3aHATHS OK 04
CBOWCTB pPacTBOPOB
JlabopaTtopHnas pabota «IIpurotoBieHue pacTBOPOBY.
[IpuroToBrieHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHuu (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMU) U OTpeieNIEHUE CPeibl BOAHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHabHO-OPUEHTHPOBAHHOE COlep:KkaHMe (CoepKaHNe MPUKJIATHOT0 MOTYJIS)
Paznex 7. XuMusi B ObITY M IPOM3BOJICTBEHHOM eSITEJIbHOCTH YeJIOBeKa 8% 85
Xumus B ObITY U (QcnoBHOE coJiepKaHue OK 04
MPOU3BOJICTBEHHOM OK 07
p a Teopernueckoe o0yueHue
JeSITEeNbHOCTH > = =
HeOBeKA Hosgeiimune n0CTKeHUsT XUMUYECKONH HAYKH U XMMUYECKOU TEXHOJIOTHH. Poiib XuMHUM B 0OecrieyeHnu

9KOJIOTHYECKOH, SHEPreTHUeCKOl U MuieBoil 0e30macHoOCTH, pa3BUTHH MeauLKHbL. [IpaBuia noucka u
aHauM3a XUMHYeCKOW HHQOpMaAlMM M3 pa3IMYHbIX MCTOYHMKOB (HayyHas M y4eOHO-HaydHas
JUTeparypa, cpelicTBa MaccoBoi MH(opMaimy, cetb MHTEpHET)

IIpakTHYeckne 3aHATHA

Ilonck u aHamu3 KEMCOB O MNPUMCHCHUUN XUMHWYCCKUX BCHICCTB U TEXHOJIOTHH C Y4eTOM 6y,I[yH_IeI>'I
HpO(I)eCCI/IOHaJ'H:HOI\/’I JACATCIIBHOCTH 110 TEMaM: Ba)KHEHIIIIE CTPOUTCIIbHBIC MaTcpuralibl,
KOHCTPYKIIMOHHBIC MaTC€pualibl, KpacKHu, CTCKJIO, KCpPpaAMHK4A, MAaTCpUaJIbl A SJICKTPOHUKH,
HaHOMATCpHaJibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKU OHCPTHUH, OPraHNUYCCKUC ©W MHUHCPAJIBHBIC
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ynoOpeHus, JIekapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.
3amura: [IpencraBnenne pe3yapbTaToB penieHus KelcoB B (hopMe MUHU-I0KIIAAa C TPe3eHTaneH

HpOMe)KyTO'lHaﬂ arrecranmd 1mo JMCIMIIJInNHEe (3a'{eT)

Bcero

150
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2.3. lIpuMepHasi TeMaTHKAa KYPCOBBIX padoT — He MPeAyCMOTPEHO

2.4. IlpumepHasi TeMaTHKA pedepaToB, 10KJIA10B

CoBpeMeHHbIE METO bl 00€33apasKUBAHMSI BOJIBI.

AJIOTpOTIHS METAILIOB.

Kuznb u gestensHocTh .M. Menpaeneena.

«[lepnonyeckomy 3akoHy OyayIee He TPO3UT Pa3pyILICHHEM. ..)»
Cuntes 114-ro snemenTa — TpuyM(¢ pOCCHICKUX (PU3UKOB-SIEPIIUKOB.
H3oTonsl Bogopoaa.

Hcnonp3oBaHne pagMoaKTHBHBIX H30TOTIOB B TEXHUYECKUX LIEIISX.
PenTreHoBcKoe M3IIydeHHEe U eT0 NCTIOIh30BAHNE B TEXHUKE M MEUIINHE.

©OoNo A WODNRE

[Tnazma — 4eTBepTOE COCTOSHUE BEIIECTBA.

10 Amop@dHbIe BeliecTBa B PUPOJIE, TEXHUKE, OBITY.

11. Oxpana okpyxawomel cpeapl OT XUMHUYECKOro 3arps3HeHusa.  KonuuecTBeHHbIE
XapaKTePUCTHKH 3arPsS3HCHUS OKPYKAFOIICH CPEJIbI.

12. TTpumeHeHHEe TBEPIOTO M ra3000pa3Horo okcuaa yriaepoxaa (IV).

13. 3amuTa 030HOBOTO dKpaHa OT XUMHUYECKOTO 3arpsA3HEHUS.

14. I'pyGonucriepcHbIE CHUCTEMBI, MX KIacCH(UKAIMSA M HCIOJIb30BaHHE B MPOGECCHOHATHHOU
NESITEITEHOCTH.

15. KocmeTrnueckue reniu.

16. IlpuMeHeHHE CYCIIEH3HMI U SMYJIBCUI B CTPOUTEIILCTBE.

17. Munepaisl 1 TOpHBIE IOPOBI KAK OCHOBA JIUTOCHEPHI.

18. PactBopbI BOKpyr Hac. Turel pacTBOPOB.

19. Bopa kak peareHT u cpeia JUisi XHMHYECKOTO Tpoliecca.

20. Xwuzsp u nesrensHoCcTh C.AppeHnyca.

21. Bxusajg 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUU ANEKTPOIUTHIECKON JUCCOLMAIUN.

22. YcTpaHeHue )KeCTKOCTH BOJIbI Ha IPOMBIIUICHHBIX TPEIIPUSITHUSIX.

23. CepHas KUCIOTa — «XJIe0 XUMUYECKON MPOMBIIILIICHHOCTH.

24. Vcnonb30BaHME MUHEPATBHBIX KUCIOT HA MPEANPHUATHIX PA3IUYHOTO MPOQUIIS.

25. Okcuppl U COJM Kak CTPOUTENbHBIE MaTEPUAIIBI.

26. Hctopus rumca.

27. TloBapeHHast COJIb KAK XUMHUYECKOE CBhIPhE.

28. MHOroimkui KapOOHAT KaJIBIHS: B IPUPO/IE, B IPOMBIIIICHHOCTH, B OBITY.

29. Peakuuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

30. BupryanpbHO€ MOAECTUPOBAHNE XUMUYECKIX MTPOLIECCOB.

31. DnekTponu3 pacTBOPOB AIEKTPOIHUTOB.

32. DneKTpoiu3 paciiiaBoOB dIEKTPOIUTOB.

33. IlpakTuueckoe  MpPUMEHEHUE  DBJICKTPOJIM3a: paduHUpOBaHUE, raJibBaHOIIACTHKA,
raJibBaHOCTETHUSI.

34. HUcropus nomydeHus ¥ MPOU3BOICTBA ATFOMUHHUSL.

35. DnekTpoIuTHYeCKOe MOTyYeHHEe U paQUHUPOBAHUE METH.

36. JKusub u gesteabHOCTH [ JI3BH1.

37. Ponp MeransioB B HCTOpUU YEIOBEUECKON HMBHIM3alUU. MCcTOpHUs OTEUECTBEHHOW YEpHOM
Metamnyprun. CoBpeMeHHOE METaILTyprudecKoe MPOU3BOJICTBO.

38. Hcropusi oTeuecTBEHHOM IBETHOW MeTauTypruu. Poilb METaloB W CIUIaBOB B HAy4HO-
TEXHUYECKOM TPOTPECCE.
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39. Koppo3zus MeTamioB U cocOOBI 3alIUTHI OT KOPPO3HH.

40. WuepTHBIE WM O1aropoJHBIE Ta3bl.

41. Poxparouiue cojau — rajoreHsl.

42. Vctropwus MIBEICKOW CITUYKH.

43. Wcropust BOBHUKHOBEHUS M Pa3BUTHSI OPraHUYECKONH XUMHUH.

44. Xwuzsb u nearensHocts A.M.bytneposa.

45. ButanusMm H €ero Kpax.

46. PoJib OTE€YECTBEHHBIX YYCHBIX B CTAHOBJICHHH U Pa3BUTUH MUPOBOM OPTraHUYECKON XHMMHH.

47. CoBpeMEHHBIE IIPEJICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUSL.

48. DKOJOTHYECKHE aCTEKThI HCIIOJIB30BaHMS YIIIEBOAOPOIHOTO CHIPHSI.

49. DKOHOMHYECKHE acCleKThl  MEXKIYHAapOJHOTO  COTPYAHHYECTBA IO  HCIIOJIE30BAHHIO
YTJIEBOAOPOIHOTO ChHIPBSI.

50. Ucrtopust OTKpBITUS W Pa3pabdOTKH Ta30BBIX W HEQTIHBIX MECTOPOXICHWH B Poccuiickoit
denepanuu.

51. XuMus yrieBoJIOpOHOTO ChIpbs U MOs Oyayias mpogeccus.

52. VYrieBonopoaHOE TOILIMBO, €T0 BBl M Ha3HAYECHHE.

53. CuHTeTHveckne KayqyKu: UCTOPHSI, MHOTOOOpa3re U MEePCIIEKTHUBEI.

54. Pe3nHOTEeXHUYECKOE IPOU3BOICTBO U €0 Pojib B HAYYHO-TEXHHUUECKOM IIporpecce.

55. CBapo4HO€ MPOU3BOACTBO U POJIb XUMUU YIIEBOJOPOJOB B HEM.

2.5. IlpumepHblii nepeyeHb BONPOCOB K A depeHIIUPOBAHHOMY 3a4eTy

1. Ilpeamer u 3agaun xuMur. OCHOBHBIE MOHATUS XUMUU (XUMHYECKUHN 3JIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, aJIOTponusi). OCHOBHBIE 3aKOHBI XMMHH (3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorajpo, 3aKOH COXpaHEHHUs MacChl BEIIeCTBa, nmepuoandeckuii 3akon [[.11. Menaeneena).

2. Ctpoenne Ilepuoamueckoit cuctembl xumudeckux dnemeHtoB JI.M.  Menneneesa,
3aKOHOMEPHOCTH M3MCHEHHSI CBOMCTB B CHCTeME W e¢ 3HaueHue. CTpoeHHe aToMa XUMHUYECKOTO
anemeHnta. [IpuBectu npumep Ha snemenTtax 1-3 nepuoaa [ICXD JI.1. Menaeneena.

3. CoctaB W cTpoeHHME BemiecTBa. Xumuueckas ¢dopmyna. OTHOcuTenbHAsE aTOMHas W
MOJIeKyJsipHasi Macca. MaccoBasi J0Js 3J€eMEHTa B XUMHUYECKOM COCAMHEHHH. BbIYMCINTH
MacCOBYIO JIOJIFO AJIEMEHTOB B COETMHEHHH (10 BEIOOPY YUHUTENs).

4, Tunbl XMMHYECKOH CBSI3U (I/IOHHaﬂ, KOBaJICHTHAasA, METalJIM4YeCKasd, BO,Z[OpO,Z[HaH), MCXaHU3M
O6p2130BaHI/I5I, CBOMCTBaA BCHICCTB C pa3JIMYHbIMH XUMHWYCCKHUMU CBS3SIMU. HpI/IBeCTI/I IIpHUMEP CXCMBbI
O6pa3OBaHI/I5I KaXXJ01ro0 THUliia CBA3HU.

5. Z[I/ICHepCHBIe CHUCTCMBI. COCTAaB, KJ'IaCCI/I(l)I/IKaI_II/II/I, IIPUMCPLI BEIICCTB, CBOIiCTBa BCIIIECTB.

6. Yuctele BelmiecTBa M cMmecu. Buasl CMCCCﬁ, UX 3HaueHHe. BERIUMCINTL MacCOBBIE JOJH
KOMIIOHCHTOB BC€IICCTB B CMECHU (HO BBI60py y‘II/ITeJ'IH).

7. OCHOBHBIE TOJIOKEHHS TEOPHM 3JIEKTPOJIUTHYECKON auccounanuu (GopMylIMpoBKa M HX
CYIIHOCTb). 3alicaTh ypaBHEHHE B HIOHHOM BH/JIE (110 BEIOOPY yUUTEINs).

8. KucaoTtsl B cBeTe TCOPpUU BHGKTI)OHHTH‘IGCKOI;'I Jucconuanmnumn (HOHHTI/IG «KHCJIIOTBI», UX CBOICTBa
n 3Ha‘-IeHI/Ie). 3ammcath YpaBHCHUA peaKLII/Iﬁ B UOHHOM BHU/JIC, TOATBCPIKAAOIINC CBOICTBA KHUCJIOT.

9. OcHOBaHMS B CBETE€ TEOPUHU IIIEKTPOIUTHUYECKOW IucCONMaluu (TIOHSATHE «OCHOBAHUS», HUX
CBOMCTBA U 3HAYEHME). 3alIUCaTh YPABHEHUS peaKUii B HOHHOM BUJE, MOJITBEPKIAIOIINE CBOMCTBA
OCHOBaHHWM.

10. Conu B cBeTe TCOpHUn 3HeKTpOHHTquCKOﬁ AUCCOIIHamn (HOHHTI/IC «COJIN», UX CBOMCTBA U
3Ha‘{eHI/IC). 3amucarb YpaBHCHUA peaKL[I/Iﬁ B MOHHOM BHJIC, TOATBCPIKAAIOIINC CBOMCTBA COJICH.
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11. Okcuapl B CBET€ TEOPUU DIICKTPOJUTHYECKOM Aucconuanuu (TMOHSITHE «OKCUIBD»Y, HX
CBOJICTBA U 3HAUEHUE). 3aNKcaTh ypaBHEHUS PEAKIMIl B MOHHOM BHJIE, TIOATBEPKJAIOIINE CBOMCTBA
OKCH/IOB.

12. Knaccugukanmm XuMU4eckux peakiuuil (10 KOJMYECTBY U COCTaBY PEareHTOB U MPOYKTOB
peaknuuy, MO W3MEHEHHUIO CTENEeHH OKUCICHUS, HO TeIuoBoMy d¢dekTy, Mo HaIUYUIo
KaTajn3aropa, 1o (a3oBoMy coCTOsHHIO U T.A.). lIpuBecTH mpuMepsl ypaBHEHHMH peakmuid K
KaKJI0M Kilaccu(UKaIuu.

13. CkopocTb XUMHUYECKOH peakiuu, GaKTOpbl BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKIIHH.
XUMHYECKOE paBHOBECHE U CHOCOObI ero cmeuieHus. IlpuBectn npumep crnocoOOB CMELIEHUS
XMMHUYECKOTO PAaBHOBECHSI HA PEAKIIMM CUHTE3a aMMHAKa.

14. Meramibl (nmonoxenue B [ICXD JI.U. MenneneeBa, crpoeHue atoma, (U3HYECKHE U
XUMUYECKHE CBOMCTBa, mpuMmeHeHue). [IpuBecTr mpuMepbl XUMHUYECKUX PEaKIMil METAJIOB Ha
KOHKPETHBIX MpUMepax (YpaBHEHHUsI 3aMicaTh B MOJICKYJSIPHOM W MOHHOM Buje). CriiaBbl (BUIBI,
UX IPUMEHEHHE).

15.  CnocoObl mosiyuyeHuss MeTauioB (OOLIMe ATambl MPOU3BOJCTBA, BHJbI METALIYpPTrUU C
npumepamu). Kopposus Meranios (MOHSATHE, BUIbI KOPPO3UHU U CTIOCOOBI 3aIUTHI OT KOPPO3UH).

16.  Hemeramnsl (monoxkenue B [ICXD JI.W. MenneneeBa, cTpoeHHe aTtoma, (U3UYECKUE H
XMUMHYECKHE CBOWCTBA, MpUMeHeHue). [IpuBectu mpuMepbl XUMUYECKUX peakluii HEMETaJIOB Ha
KOHKPETHBIX MpuMepax (ypaBHEHHUS 3alMCaTh B MOJIEKYJIIPHOM U HOHHOM BHJIE).

17.  Teopus cTpoeHHs opraHudeckux coeauHeHuid A.M. BytiepoBa (Ipearnochbuiku co3aaHus,
MIOJIOYKEHHSI TEOPHH U UX MOSICHEHNE C TPUMEPAMH, €€ 3HAYCHUE [T Pa3BUTHS XUMUH ).

18.  Anxanwel (cocTaB, CTpO€HHE, H30MEpHs, HOMEHKJIAaTypa, (U3NYECKHe W XHMUYECKHe
CBOMCTBA, CIIOCOOBI MOJIy4YEHHUE, IPUMEHEHHUE).

19. AnkeHbl W aJKWHBI (COCTaB, CTPOCHHE, HW30MEPHs, HOMEHKIATypa, (U3HUYECKHUE |
XUMHUYECKHE CBOMCTBA, CIIOCOOBI TIOJIyYeHHE, TIPUMEHEHHE).

20.  AnkamueHbl W apeHbl (COCTaB, CTPOCHHE, HM30MEpHs, HOMEHKIATypa, (u3nyeckue u
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHHE, IPUMEHEHUE).

21.  Couptel (cocTaB, CTpOEHHE, HU30MEpHUs, HOMEHKIaTypa, (U3HYeCKue M XUMHYECKHe
CBOJCTBa, CIIOCOOBI MOJTy4YEHHE, TPUMEHEHHE).

22.  KapOoHoBbIE KHCIOTBHI (COCTaB, CTPOCHHE, H30MEpHs, HOMEHKJIATypa, (QU3NUECKHE U
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MMOJTydeHHE, TPUMCHEHHE).

23.  VYrneBonsl (cocTaB, CTpOCHHE, HM30MEpHUsS, HOMEHKIATypa, (U3NYECKHE U XUMHUYECKHE
CBOJCTBa, CIIOCOOBI MOJTyYeHHE, TPUMEHEHHE).

24.  A3otcoaepxkalide OpraHUYeCKHe COCIUHEHHsS — aMUHBI, aMHUHOKHCIIOTHI, OeNKH (CocTas,
CTpOEHHE, U30MEPHsI, HOMEHKIATypa, PU3NYECKHEe U XUMUYECKHE CBOWCTBA, CIIOCOOKI MOTyYeHHE,
MIPUMEHCHHE).

25. IImacTmaccel U BOJIOKHA (KHaCCI/IQ)I/IKaHI/IH, CBOﬁCTBa, CIIOCOOBI MOJIYUYCHUSI, OTHACIBbHBIC
NpeaACTaBUTCIIN U UX 3Ha‘leHI/Ie).
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3. YCJIOBUS PEAJIMBAIIAU ITPOTPAMMBI YUEBHOM JUCIIUTLIVHBI

3.1. [las peanu3auMM NPOrpaMMbl Y4eOHOH JAMCHUIVIMHBI JOJKHBI OBITH
NpeayCMOTPEeHBI cJIeAyIolie clielHalbHble TOMELeHHs:

Ka0uner XuMuu, ocHaIeHHBIH 000pyI0BaHIUEM U TEXHUYECKUMHU CPEACTBAMU O0YdEHUSI:

KommiekT yuyeOHo# Medenn:

y4eHU4ecKHue cTobl — 14 mr.,

CTynbs — 28 .,

IpenogaBaTesbckui cton — 1 .,

nocka yaeOoHast — 1 mr.,

TpuOyHa Manas — 1 mrT.

Harasanblie cpeacTBa 00yueHus:

KOMIUIEKT Y4eOHO-HArJSIIHBIX MOCOOMH (TUTaKaThl, pa3NaTOvHbIM MaTepuan) — 12 mr.,
KOJUIEKIIMS CIIOBapel pycCKOro si3blka — 4 IIT., KOMIUIEKThl y4e€OHO-HAIJISIIHOTO 000pyJOBaHMs,
pabouasi mporpaMma JTUCHHILTHHBL, (POHIBI OLIEHOYHBIX CPEJICTB, MEH3YPKH, ITUIETKU-KaNeIbHUIIH,
TEPMOMETPHI, (PUIbTpOBaIbHASI Oymara, IPOMBIBAJIKH, CTEKJIIHHbIE IPOOUPKU, PE3UHOBBIE MTPOOKH,
(dboHapHKH, HAOOP PEAKTUBOB, CTEKJISTHHBIE TTAJIOYKH, INTATUBEI ISl TPOOUPOK; MEPHBIEC IUIHHIPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKH JAeNuTeIbHbIe uuHApudeckue (50-100 Mi1), CTYNKU C MECTUKOM,
dbapbopoBbie YalIKK, TMHHIETH, QWIBTPHI OyMaKHBIC, BaTa, Mapisi, 4YacoBbIE CTEKIIA,
ANIEKTPOIUIUTKH, JJAOOpaTOpHbIE HITATUBBI, CHUPTOBBIE TOPEIKU, CIIUYKH, TIPUOOp JUIsl TOTyd eHUS
razoB (wm TpoOUpKa C Ta300TBOJHON TPyOKOi), AepaTenu sl MPOOUPOK, CKISTHKHA IS
XpaHEeHMsI PEaKTUBOB, pa3JaTOUYHbIE JOTKHU; xumMudeckue crakanbl (50, 100 u 200 mur); mmarenu;
MUHIICTHI; TUTEIBHBIC HIUMIBI; CEKYHIOMEpHI (TaliMepnl), MepHble mpooupku (Ha 10-20 mu) u
MepHble KoJIOBI (25, 50, 100 u 200 mur), BoasHas OaHs (MM TEPMOCTAT), CTEKIISTHHBIC MAJIOYKH,
KOHHYECKHe KoJObl 1t TuTpoBanus (50 u 100 Mi1); MHAMKATOPHBIC TIOJIOCKU ISl onipeaenenus pH
Y CTaHJAapTHAas WHIWKATOpHAs IKaJIa, YHUBEPCAIBHBIM WHAUKATOP; nuneTku Ha 1, 10, 50 v (nnm
no3aropsl Ha 1, 5 u 10 mu1), OrOpeTKH Il TUTPOBAHMS, MEIUITMHCKHE pHUIbl HA 100-150 mut,
nabopaTOpHBIC W/WIIM aHATUTHUYECKUE Bechl, pH-MeTpsl, CymuibHBIN 1Kad, U ap. JadopaTopHOe
obopynoBaHue

Texnuyeckue cpeacrBa odyueHusi: HoyTOyk — 1 mT., pabouee MecTo IpenoaaBarers,
MepPCOHANBHBIN KOMIBIOTEP C MOJKIIOYEHHEM K ceTu «HTepHeT», MepeHOCHOe MYJIbTUMEIUITHOE
o0opynoBaHue (BUICOTPOEKTOP, SKPaH, KOJOHKH) — 1 1mIT.

IIporpammHoe obecniedenue o0mero u NnpogeccHoOHAJILHOI0 HA3HAYECHUS:

Microsoft Office Professional Plus 2016 Russian Academic OLP 1 License No Level,
Microsoft WINHOME 10 Russian Academic OLP 1 License No Level Legalization Get Genuine,
Microsoft Windows Professional 10 Sngl Upgrade Academic OLP 1 License No Level, Adobe
Reader, Google Chrome.

3.2. HndopmanuonHoe obecniedeHue peajsn3anui NPOrpaMmmbl

[lepeuenr pexoMeHAYEeMBIX Y4e€OHBIX H3AaHUN, VMHTEepHET-pecypcoB, IOMOJIHUTEIHHON
JTUTEPaTyphl

3.2.1. OcHoBHas1 JIMTEpaTYpA:

1. Xumus: yueOHUK Ui cpeHero npodeccuonanbHoro oopasosanus / FO. A. Jlebenes, I'.
H. ®anee, A. M. I'onybes, B. H. IllanoBan; nmox o6meli penakuueii I'. H. daneea. — 2-e u3fm.,
nepepab. u jom. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c. — (IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr: osnexkrponHslii // OOpa3oBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073.

2. Obmias u Heopranuveckas xumus. B 2 tomax. T. 1: 3akonsl u koHIenmy / CaBUHKHHA
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E.B., Muxaiinos B.A., Kucenés FO.M. — Mocksa: Jlabopatopus 3nanuii, 2022. — 403 c. — ISBN
978-5-93208-576-9 (1.1), 978-5-93208-575-2. — Tekcrt: anekrponnsiii // IPR SMART: [caiiT]. —
URL: https://www.iprbookshop.ru/121996.html.

3.. Xumus: yueOHUK W MPAaKTUKYM JUIsL cpeiHero mpodeccruoHanbHoro odpasoBanus / U.
B. AudpunorenoBa, A. B. babkos, B. A. Ilonkos. — 2-e u3n., uctp. u gomn. — Mocksa: M3gatenscTBo
HOpaiit, 2023. —291 c. — (IlpodeccrnonansHoe oOpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
AIIEKTPOHHBIN // OO6pazoBarenpHas wiarhopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/513807.

4. Xumusas. B 2 u. Yacte 2. Opranuueckas XuMus: Y4eOHUK JUIsI CpEJHETO

npogeccuonanpHoro obpazoBanust / E. W. Tymukun. — 2-e w3a.,, ucmp. ¥ jgorn. — Mocksa:
WznatenserBo Opaiit, 2022. — 197 c. — (Ilpodeccnonanproe obpazosanue). — ISBN 978-5-534-
02749-5. — Tekcrt: anekrponHslii // OOpa3oBarenpHas miatdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/513731.
3.2.2. JlonoJiHUTe/ILHAA JIUTEPATYpa:

1. Obmas u Heopranuueckast xumusi. B 2 tomax. T. 2: Xumus snementoB / JL.}O. AnukbepoBa
[1 1p.].. — Mocksa: Jlaboparopus 3uanui, 2022. — 555 ¢. — ISBN 978-5-93208-577-6 (1.2), 978-
21 5-93208-575-2. — Tekcr: omektponnbrii  // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/121998.html.

2. Opranuueckas XuMus: MeToauueckue pexkoMmenmanuu / A.H. UsmecteeB [u ap.].. —
Mocksa: U3narensckuii Jlom MUCuC, 2022. — 72 c. —Tekct: anekrponnsiii / [IPR SMART: [caiit].
— URL.: https://www.iprbookshop.ru/129903.html.

3.2.3. Hurepuer-pecypcbi: Ilepeuenb HHTepHeT-pecypcoB, HeOOXOAUMBIX JIsi
OCBOEHMS THCIHUILTHHBI

Jisa  ocymiectBiieHuss o0Opa3oBaTeNbHOTO Tpoliecca MO JAUCHUIUIMHE, HCHOJIB3YHOTCS
CIIeyIoNIre MIEKTPOHHBIe OnbmoTednbie cucteMbl (ObC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JUCIUILIUHBI

oOyJaromuMHUCs YMEHHUs, HallpaBleHHbIE Ha (OPMHUPOBAHUE OOUIMX U TPOPECCHOHATBHBIX

KOHTpOJIb H OHEHKA paCKpPLIBAKOTCA 4YCPC3 YCBOCHHBLIC 3HAHUA U HpI/IO6p€TeHHBIe

KOMHCTCHHHﬁ. KOMHCTCHHI/II/I JOJIZKHBI OBITH COOTHECEHEI C MNpEeAMCTHBIMU PC3YyJIbTaTaAMU.

No OIICC/H Mony%L/Pa3neﬂ/ Pesy.ibTat 06yueHnsn Tunst OLIeHOHBIX
cMa MepONpPUATHH
| | OcHOBHOe coiep:KkaHue
1 Pa3nen 1. OcHoBBI %DOpMy‘]mpOBaT]’
CTpOGHNS BellecTBa a30Bbl€ MOHATHS U
3aKOHBI XMMHUH
1.1 | OK 01 [Crpoenue aToMOB Cocrapnars xumuaeckne | 1. Tect «CTpoeHUE aTOMOB
XUMHYECKUX (OpMYIIbI COEIUHEHUN B |xpMUYeCKHX 2IEMEHTOB U
3IEMEHTOB M IPHPOJIA | COOTBETCTBUM CO MPHPO/IA XUMHYECKOT
XUMHYECKOM CBSI3H CTENCHBIO OKHUCIICHUS CBSI3ED,
XUMHYECKUX DJIEMEHTOB,
MICXOJISl M3 BAJIGHTHOCTH 1 |2+ 331a4H Ha COCTaBICHNUE
3JIEKTPOOTPHIIATENHHOCTH |XUMHIECKUX (HOopMyIT
JIBYXaTOMHBIX COSIMHCHUI
(okcuaoB, cynb(pumoB,
TUIPUJIOB U T.I1.).
3. 3agagus Ha
HCIOJIL30BaHHE
XUMHYECKOH CHMBOJIUKH U
Ha3BaHUU COECIUHEHUH I10
HOMEHKJIaType
MEXTyHapOJHOTO COI03a
TEOPETUYECKON U
MPUKIIATHON XUMUU U
TPUBHAIIbHBIX Ha3BaHUN TSI
COCTaBJIEHUS XUMHUYECKHUX
dhopMys IByXaTOMHBIX
coeMHEeHUH (OKCHIOB,
Ccynb(pHUI0B, TUAPHUIOB U
T.I.) ¥ IPYTUX
HEOPraHUYECKHX
COeIMHEHUN OTAEIbHBIX
KJIaCCOB
1.2 | OK 01 |Ilepumogmueckmit XapakTepu3oBaTh 1. Tect «MeTammueckue /
OK 02 (3akoH u Tabnuua .M. |XuMH4YeCKUe 21EMEHTHI B |geMeTaIInYecKUe
MeneneeBa COOTBETCTBUH C UX CBOICTBA,

MIOJIOKEHUEM B
MIEPHOJUYECKOM CUCTEME
XUMHYECKHUX DJIEMEHTOB
J.1. MenpaeneeBa

ANEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX JJIEMEHTOB B
COOTBETCTBHUE C UX
AJNIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
NEPUOAUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBay.

2. IlpakTueckue 3a1aHus
Ha YCTAHOBJICHHE CBSI3U
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OK/MI

Mopnyas/Pazgen/
Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

MEXIy CTPOCHHUEM aTOMOB
XUMUYECKHUX DJICMEHTOB U
MEePUONYECKUM
N3MEHEHHEM CBOMCTB
XUMUYECKUX DJIECMEHTOB U
UX COCINHEHUH B
COOTBETCTBHM C
IIOJIOKEHUEM
Ilepnoanueckoii cucreme.
3. IlpaxTuko-
OPUEHTHUPOBAHHBIC
TEOPETUYECKHUE 3a/ITaHUS Ha
XapaKTePHU3alUI0
XUMUYECKUX DJIEMCHTOB:
«MeTtanueckue /
HEMETAIMYECKHUE
CBOIICTBA,
ANEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHEM B
MEPUOINYECKOIN CUCTEME
XHMHYSCKHUX IJIEMEHTOB
J.1. MennaeneeBa»

Pazpen 2.
XuMHu4yecKue
peakuuu

XapaKTepnsoBaTb THUIIBI
XUMHUYCCKHUX peammi'l

KonTpoasHnas padora
«CTpoeHue BelecTBa U
XUMHYeCKHe PeaKium)

2.1

OK 01
OK 04

THIIBI XUMHUYECKAX
peakiui

CocTaByATh peakiuu
COCTMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3amauu Ha coCTaBJIEHUE
YpaBHEHUH pEaKIUii:

— COEIUHEHHS, 3aMEICHMS,
pasnokeHusi, 0OMeHa,

— OKHCJIMTEIBHO-
BOCCTaHOBUTEILHBIX
pEeaKIHii C KCTIOJIBb30BAaHUEM
MeTOo/1a JIEKTPOHHOTO
OanaHca.

2. 3aj1auu Ha pacyeT Macchl
BEIIEeCTBA WM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce uid 00bEMY 0JTHOTO
U3 YYaCTBYIOIIUX B
peaKkLMH BEIIECTB; PACUEThI
Macchl (00bEMa,
KOJINYECTBA BEIIIECTBA)
MIPOJIYKTOB PEAKLUU, ECIU
OJIHO M3 BEIISCTB UMCET
MIpUMECH
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OK/MI

Monayas/Pa3nen/
Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

2.2

DIIEKTPOIUTHICCKAS
JIUCCOIUAITNS U
MOHHBIA 0OMEH

CocTaBisTh ypaBHEHUS
XAMUYECKHX PEaKIIuu
MOHHOTO OOMEHa ¢
yJacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3amanus Ha coCcTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakLuii ¢ ydyacTuem
KHCJIOT, OCHOBAHUH U
COJIEH, YCTAHOBJICHUE
HU3MEHEHHUS KHCIIOTHOCTH
cpenbl

2. JIaboparopnas padota
"THUIBI XUMHYECKUX
peaxuuit"

Paznen 3. Ctpoenue
H CBOIiCTBa
HEOpPraHuYecKHX
BeIeCTB

HccaenoBarb cTpoeHue u
CBOMCTBA
HEOPraHUYeCcKHX
BellleCTB

KonTposbHas padora
«CnoiicTBa
HeOpPraHMm4ecKux
BelleCTB»

3.1

OK 01

Knaccudukanmus,
HOMEHKJIaTypa u
CTpOEeHHue
HEOPraHUYECKUX
BEILECTB

Knaccudumuponarn
HEOPraHUYECKHE
BEIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «HomenknaTtypa u
Ha3BaHWE HEOPraHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMUYECKON (HOPMYITBI UITH
COCTaBJICHHE XUMHYISCKOM
bopMyIBl UCXOIS U3
Ha3BaHM BENESCTBA I10
MEXKIYHApOHON WU
TPUBHAIBHON
HOMEHKJIaType».

2. 3ajauu Ha pacyeT
MacCOBOM JI0JU (MacChl)
XHMHYECKOI0 dJIEMEHTA
(coenuHeHHsT) B MOJICKYJIS
(cmecn).

3. IIpakTuueckue 3agaHus
o KaccuuKaIum,
HOMEHKJIaType 1
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. [IpakTHyeckue 3a1aHus
HAa OTpeieTICHHe
XUMHYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BHJa XUMHUYECKOM CBS3U U
TUTA KPUCTAJUTMYECKOM
pEIIeTKH

3.2

OK 01
OK 02
I1IK1.3

Du3uko-XxuUMHUYECKUE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcTaHaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XUMHYECKUX CBOIICTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TaK)Ke TUIIa
KPUCTANTUYECKON
peleTku

1. Tect «OcobeHHOCTH
XUMHWYECKHUX CBOMCTB
OKCHOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUAPOKCHUJIOB U COJIEI».

2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX
peakiuii ¢ yuactuem
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OK/MI

Mopnyas/Pazgen/
Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

MPOCTBIX M CJIOXKHBIX
HEOPraHNYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHNYECKUX KUCIIOT,
OCHOBaHMIA U aM(POTEPHBIX
THJIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMUX UX
CBOMCTBA U CIIOCOOBI
MOJTy9ICHUSI.

3. IIpaxTuko-
OpHEHTHPOBAaHHBIE
TEOPETHUYECKHE 3aJaHNs Ha
CBOWCTBA U MOJIYYCHUE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WUnentuduxarms
HEOpraHUYeCKUX
BEILIECTB

Uccnenosats
Ka4eCTBCHHBIC PCAKITHH
HEOPraHWYECKUX BEIIECTB

1. ITpakTuxo-
OPHUEHTHPOBAHHBIE 33/ITaHUS
10 COCTABJICHUIO
XUMHYECKUX PEAKINH ¢
y4acTHEM HEOPTraHUYECKUX
BEIIIECTB, UCIIOIB3YEMbBIX
JUTSL X UJICHTU(DUKAITUN.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”

Paznen 4. Crpoenue
H CBOIICTBa
OpPraHuYecKHX
BelleCTB

HUccaenoBarh cTpoeHnE U
CBOIiCTBA OPraHUYEeCKHX
BellecTB

KonTpoabsHasi padora
«CTpoeHue u cBOICTBA
OPraHU4YeCcKHUX BellecTB

4.1

OK 01
IIK 2.1

Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHuYECKUX
BEIIECTB

Knaccudunmponars
OpraHUYEeCKUE BEIIEeCTBA B
COOTBETCTBUU C UX
CTPOCHHEM

1. 3amanus Ha COCTaBJICHHE
Ha3BaHWUN OPTaHUYCCKUX
COEQUHEHUN 10
TPUBHAIILHON WM
MEXKTYHAPOTHOM
CHCTEMATHUYECKOH
HOMEHKIIaType.

2. 3agaHus Ha COCTaBJICHHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYyIT
OpraHNYeCKUX BEIIECTB
OT/IEeJIbHBIX KJIACCOB.

3. 3azauu Ha onpezeneHue
npocTeiiel GopmMyIbl
OpraHuYyecKO MOJIEKYJIbI,
HCXOJIS U3 IEMEHTHOIO
cocrana (B %)
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No OK/II Mopnyas/Pazgen/ Pesy/ibTat 0GyueHsn Tunst OLIEHOYHBIX
K Tema MeponpHsITHiA
4.2 | OK 01 |CsoiicTBa YcranaBianBaTh 1. 3agaHus Ha COCTABIICHUE
OK 02 |oprannueckux 3aBUCHUMOCTb (hH3HKO- YPaBHEHHIT XHUMHYECKHX
OK 04 |[coeguneHuit XUMHYECKUX CBOMCTB .
IIK 2.1 OPraHNYEeCKHUX BEILIECTB OT PEAKIIH © yHacTHEM
CTPOHHS MOTICKYIT OpraHUYecKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.
2. 3agaHusi Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTFOCTPUPYIOIITUX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHW3MOB
MPOTEKAHUS JTAHHBIX
peaKuuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX KIACCOB.
3. PacuerHsble 3a1aun 1o
YPaBHEHUSIM PEAKIUH C
y4acTHUEeM OpraHHUYECKUX
BEIIECTB.
4. JTaboparopnas padota
“IIpeBpaiieHus
OpraHUYECKUX BEIECTB MU
HarpeBaHuu"
4.3 | OK 01 |HMuoenTudukamus HUccnenosars 1 ITpakTHKO-
OK 02 |oprannyeckux Ka4eCTBCHHBIC PEAKLIMH  |opHeHTHPOBAHHbIC 3aJaHUs
OK 04 |BemiecTB, UX 3HAYEHNE|OPraHUYECKUX 110 COCTARJICHIIO
IIK 2.1 |1 npuMeHEHHE B COEOUHEHNN OTAEIHLHBIX o
OBITOBOM U KJIaCCOB XUMIHCCKIX PCAKINH €
TIPOM3BO/ICTBEHHOI y4acTUEM OpraHHUYeCKUX
OEATEIIbHOCTU BCHICCTB, B T.4.
YyelnoBeKa MCIOJIb3YEMBIX ISl KX
uaeHTU(UKAITUN B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxarus
OpraHUYeCKUX COCIUHEHUM
OTIEIbHBIX KJIACCOB™’
5 Pasznea S. XapakTepu3zoBaThb
Kunernueckne u BJHMSIHHE PA3JIUYHBIX
TepMOAMHAMHYECKH |(paKTOpOB Ha
€ 3aKOHOMEPHOCTH |paBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHMHYECKHX peaKkiuii
XUMHYECKHX
peakumni
5 | OKO01 |[CkopocTtb XapakTepu3oBaTh [IpakTuko-
OK 02 |XuMHYECKHX PEAKLMH. BIMAHNAC KOHUCHTPALUI | opieHTHPOBAHHEIC
[IK 2.1 | Xumuueckoe PEarnpyroIMX BEIECTB M | yooperyeckite 3a1aHHS Ha
paBHOBeECHE TEMIIEpaTypbl Ha CKOPOCTh

XUMHYECKUX PeaKIHii
XapakTepus3oBaTh
BIIUSTHUE U3MEHEHUS
KOHIIEHTpALlMU BEIECTB,

aHanu3 (paKTopoB,
BIIMSIOIIMX HA U3MEHEHUE
CKOPOCTU XUMHUYECKOM
peakuuu. [IpakTuko-
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No OK/II Mopnyas/Pazgen/ Pesy/ibTat 0GyueHsn Tunst OLIEHOYHBIX
K Tema MeponpHsITHiA

peaKknmnu Cpeabl U OPHUCHTUPOBAHHBIC 3aJaHUSI

TEMIIEPATYPbl HA Ha IPUMEHEHUE IPUHIUIIA

CMEIIEHNE XUMHYECKOTO | f1o [{{arempe s

PaBHOBCECHA HAXOKJICHUS HANpPaBIICHUS
CMEIIEHUS PAaBHOBECHS
XUMHYECKOW pPEeaKUuU U
aHayIu3 (aKTOpOB,
BJIMSIOIIMX HA CMCIIICHHUE
XUMHUYECKOTO PAaBHOBECHS

6 HUccaenoBarh HCTHUHHBIE

Pa3nen 6. PacTBopbl |pacTBOpPBHI € 32JaHHBIMH
XapaKTepUCTHKAMHU
6.1 | OKO01 |I[Toustre o pacTBopax |Pasnmnyare HCTHHHBIC 1. 3amaun Ha
OK 02 PacTBOPHI TIPUTOTOBJIEHHE PACTBOPOB.
2. IlpakTuko-
OPHUEHTHUPOBAHHBIC
pacyeTHBIC 3aaHHS Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YeMbIE€ B OBITOBOM 1
MIPOU3BOJACTBEHHOMN
JIeITEeIILHOCTH YeJIOBEKa
6.2 | OK 01 |UccnenoBanue HccnenoBaTth (hHU3UKO- JlaGoparopHas paboTa
OK 04 |[cBOWCTB pacTBOPOB  |XMMHYECKHE CBOMCTBA “IIpUrOTOBJICHNUE
HMCTHUHHBIX PaCTBOPOB PAcTROpOR”
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaHue (coep:KaHue MPUKJIATHOTO
MOIYJIs1)

7 Pazpen 7. OueHuBaTh MOCJAEACTBUS |3amuTa Keiica (C y4eTom
Xumusi B ObITY U |OBITOBOIH 1 5 OyyLueii
NMPOU3BOACTBEHHOH |IIPOM3BOACTBEHHOM NpodeccHonaTLHoi
JesITeIbHOCTH JesTeJIbHOCTH YeJI0BeKa
YyeJ0BeKa (B 1 (1%17000%0/1 AeSITeILHOCTH)

3KO0JOrHYeCKOH
0€e30MacHOCTH
OK 01 [Xumwus B ObITY H OuenuBathb nocnenactsus |Keiic (¢ yuerom Oymymieit
OK 02 [mpou3BOACTBEHHON  |OBITOBOM M 5 Po(heCcCHOHAIBHOM
OK 04 |pestenpHOCTH MIPOU3BOJACTBEHHOMN JIeSTENbHOCTH)
OK 07 |guenoBeka JIeSITEIbHOCTH YEI0BEKA C

MO3UIINH DKOJIOTHYECKON
0€e30MacHOCTH

Bo3MoXHBIE TEMBI KEHCOB:
1. IloTennenue KIUMarTa u
BBICBOOOIKIEHIE Fa30BBIX
TUAPATOB CO JHA OKEaHa.
2. bynymiue marepuansl ais
aBHa-, MalllMHO- U
npruOOPOCTPOCHHUSL.

3. HoBble MaTepuans! s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacCTUTENbHBIX IPENapaToB
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