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1 ACIIOPT PABOYEH ITPOI'PAMMBI YYEBHOH U CIIUITIVUHBI
OVYII.10 XUMUA

1.1.006s1acTh NpUMeHeHUs pado4eil NPOrpamMmMbl

PabGouass mporpamMma ydeOHOW IUCHUIUIMHBI TpeJHa3HAYeHA [JIsl W3yYeHUs
XUMUU B TPO(PECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUAX, PEATU3YIOIIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeAaHero oOIIero oOpa3oBaHUs B IMpEEIax OCBOCHHUS
OCHOBHOU NpodeccuonanbHoi obdpazoBatenbHoi nporpammbl CITO (OIIOIT CIIO) na
0a3e OCHOBHOTO 00111er0 00pa30BaHUs MIPU MOJITOTOBKE CIIELUATUCTOB CPEAHETO 3BEHA,
B coorBerctBuU ¢ TpeboBanusmMu DI'OC cpemnero obmero oOpa3oBaHus,
NPEABSBISIEMBIX K CTPYKTYpE, COIEPNKAHUIO U pe3yJbTaTaM OCBOCHUS Yy4eOHOM
JTUCLMIUTUHBI « XUMUS.

Pabouass mnporpamMma y4yeOHOW JHCLUUIUIMHBI MOKET OBITh HCIOJIb30BaHa B
JOTIOJIHUTEIBHOM IPO(ECCHOHATBHOM 00pa3oBaHUM (B MpOrpaMmax IOBBIIICHUS
KBAM(UKALIUK W  TEPENoArOTOBKH), M MNPOPECCHOHANBHOM TMOJArOTOBKE IO
cneruansHocTr 20.02.02 «3ammra B 4pe3BHIYAHBIX CUTYAIAIX».

1.2. MecTO0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHATbHOMI
00pa3oBaTeJbHOM POrPaMMBbI:

JucnummmmHa « XUMHUS» SIBISETCS 4YacThIO 00s3aTeIbLHON MpeIMETHOM 001acTh
«EcTecTBeHHBIE HAyKW», U3y4aeTCsi B 0011€00pa30BaTEIbHOM ITUKIIE YYEOHOro TjIaHa
OIIOIT CIIO c¢ ywerom mnpodwis npodecCHoOHAIBHOTO oOpa3zoBaHus. JlUCHUILIMHA
UMEET MEXIpPEAMETHbIE CBA3M C JUCHUUIUIMHAMU  00I11e00pa3oBaTeNbHOIO U
o01enpo(eccCHOHaNbHOTO LUKJIOB, a TAKXKE ¢ MEXIUCIMUIUIMHAPHBIMU KypcaMu (Jajnee
— MJIK) npodeccrnoHanbHOro HUKIA.

O6meobpa3oBaTeabHas TUCHUIUIMHA « XUMHSD» SIBJISCTCS 005S3aTCIHbHON 4aCThIO
00111e00pa30BaTENBLHOTO LIKMKIIa 00pa30BaTeIbHON MporpaMMbl B cooTBeTCTBUHM ¢ DI'OC
CIIO no cnenuansaoctu 20.02.02 «3ammTa B Ype3BbIYAUHBIX CUTYAILUIX.

1.3. lesn 1 nu1aHupyembie pe3yJIbTaThbl 0CBOCHUSI AUCHUIIIMHBI:

DopMUpOBaHUE Y CTYACHTOB XUMUUYECKOW COCTABIISIOIICH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa KaK OCHOBBI MPUHATHUS PEHICHUN B KU3HEHHBIX M MPOU3BOICTBEHHBIX

CUTYaIUSIX, OTBETCTBEHHOI'O MOBEJICHUS B MPUPOIHOU CPEIE.



3amaun JUCIUTIINHLI.

— cdopMupoBaTh TMOHMMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHUX
IIPOIICCCOB M SIBJICHUNM B OKPY’KaloIIeW cpeje, IEeJIOCTHOM Hay4YHOM KapTHHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHS TIPOBOJUTH pacueThl IO XHUMHYECKUM (QopMmyiaaM U
YPaBHECHHUSIM XUMHUUYECKUX PEaKIMM, TUIAHUPOBaTh W HUHTEPIPETUPOBATH PE3YJIHTATHI
XUMHUYECKUX DKCIIEPUMEHTOB,

— copMHUpOBaTh HABBIKM TPOBEACHUS XHUMHYECKHUX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAHUM C COOJIFOZICHHEM TMpaBUJ OE30MacHOr0 OOpaIlleHHs ¢ BEIIECTBAMH U
71a60paTOPHBIM 000PYOBAaHUEM;

— Ppa3BUTh YMEHUS aHAIM3UPOBATH, OIICHUBATH, IIPOBEPATH HA JOCTOBEPHOCTH U
0000111aTh HHPOPMAITHIO XUMHYECKOTO XapaKTepa U3 Pa3IunyHbIX HCTOUYHUKOB;

— c(hopmMupOBaTh YMEHHSI IPOTHO3UPOBATH IMOCICACTBHUS CBOCH ACATEIHPHOCTH U
XUMUYCCKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOCTBEHHBIX MTPOIIECCOB;

— copMHupoBaTh MOHUMAHHWE 3HAYUMOCTH JOCTHKEHUNW XMMHUYECKOM HAyKH U
TEXHOJIOTUH ISl PA3BUTHS COITMAILHOM 1 IMTPOU3BOJICTBEHHOM cdep.

[IpakTdeckass MOArOTOBKAa BKJIOYaeT B ce0s MNPUKIAIHOW  MOAYJb

PO EeCCUOHAIEHO-OPUEHTUPOBAHHOTO COAEPIKAHMUS.



OcBoenue coaepkaHusi ydeOHOTO mnpeamera «XUMHUA» 00ECTeUUuBaeT NOCTHIKEHHE CTYJIEHTaMH CJEIYIOIIMX pe3ylbTaToB B

cootBeTcTBUU ¢ PI'OC CIIO Ha ocaoBe PI'OC COO:

Kon n IlnannpyemMble pe3y/ibTaThl OCBOCHHUS JUCHUIIIMHBI
HAMMEHOBaHUe
(popmupyembIx Oo6mme JucuunimHapHbIe
KOMIIeTeHILM i
OK 01. Beibupats B yacTu TPya0BOro BOCIMTAHMS: - BJIaJIETh CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
CHOCOOBI PeLIeHHUs - TOTOBHOCTb K TpPYyAY, OCO3HAaHUE IIEHHOCTH MACTEPCTBA, | OCHOBONOJArAIOIME IOHATUS (XMMHYECKMHM JJIEMEHT, aroM,
3a1a4 Tpynoitooue; JJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-3JIEKTPOHHBIC OpOHUTAIH
npodeccnoHaIbHON - TOTOBHOCTb K aKTHBHOW J€STEIBHOCTH TEXHOJOTHYECKOW U | aTOMOB, WOH, MoJIeKyIa, BaJICHTHOCT,
JIeATETbHOCTH COLIMAJIbHOW HAMpaBIECHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH, | SEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XHUMHYECKas
IPUMEHUTEIBHO K IUIAaHUPOBaTh M CAMOCTOSATEIbHO  BBIIOJHATH CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 00bEM, YIJIepOIHbII
pa3IMYHbIM NEeSATEIbHOCTD; cKkeler, (yHKUMOHAIbHAsg TpyINa, pagukais, HU30Mepus,
KOHTEKCTaM - WHTEpeC K pa3nuuHbiM chepam mnpodeccHOoHANBHON | H30MEpPhI, TOMOJOTHYECKHIH psi, TOMOJOIH, YIIEBOJOPOIH,
NEeSATEIbHOCTH, KHUCTIOPOJI- U A30TCOJEpKAIMe COEAMHEHUS, OHOIIOTUYECKU
OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMH | aKTUBHbIE BellecTBa (YIJIEBOABI, >KHUpBI, OCJIKH), MOHOMED,

NMO3HABATEJIbHBIMU JIeHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

KpUTCPUN UX JOCTHUIKCHUS,
- BBISBJIIATH 3aKOHOMEPHOCTHU n
paccMaTpruBACMBIX ABJICHUAX,

COOTBETCTBHUEC  PE3YJILTATOB OEJIIM,
MOCJIEICTBUI ACATCIIBHOCTH,

KHU3HCHHBIX Hp06HCM

- CaMOCTOSITENbHO (HOPMYyIHUPOBATh U aAKTyalU3UPOBATH
po0OsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK UJIM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHUS;
- ONpEeNeNATh LENN JAESITebHOCTH, 3a/aBaTh IMapaMeTpbl U

IIPOTUBOPEYUS

- BHOCHUTHL KOPPCKTUBBI B  ACATCIIBHOCTb, OLCHHUBATH

OLCHUBATH
- pa3BUBATH KpC€aTuBHOC MBIIIJICHUEC
0) 0a3oBbIe HCCIEN0BATEIbCKUE IeHCTBUSA:

- BIaJeTh HaBbIKAMH  y4eOHO-HCCIeI0BaTeIbCKON
MIPOEKTHOM J1eATENbHOCTH, HABBIKAMHU pa3pelieHus mpooiem;

HOJIUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIE
COCAUHCHUA, KPUCTAJUIMYCCKAA PCEIICTKA, THUIBI XHMHWYCCKHUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,  9K30- U
SHJIOTEPMUUYECKHE, pEaKIM HWOHHOTO OOMEHa), pacTBOD,
JIEKTPOJIMTHI, HEBJIEKTPOJIUTHI, ANIEKTPOJINTUYECKAS
JUCCOLMAIMs,  OKHCIUTENb,  BOCCTAHOBUTENb,  CKOPOCTh
XMMHUYECKON peakIuHl, XMMUYECKOe paBHOBECHE), TEOPUU H
3aKOHBI (Teopm[ XUMHYCCKOT'O CTPOCHU A OPraHUYCCKUX BCIICCTB
AM. bytnepoBa, TeopHs 3IEKTPOJUTHUECKONW TUCCOIMALINY,
nepuoanueckuil 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XHMHUH,
(haKTOJIOTHYECKUE CBEJICHHSI O CBOMCTBAX, COCTAaBE, TIOTYYCHUH H
0€30MaCHOM HCMOJIb30BAHUU BAXHEUIIMX HEOPraHMYECKUX H
OpraHN4YC€CKUX BCHICCTB B 6I)ITy u HpaKTI/IquKOﬁ ACATCIIBHOCTH
YeJI0BEKa;

- YMCTH BBIBJIATH XApPaKTCPHBIC IPHU3HAKU HW B3aUMOCBS3b
W3YYEHHBIX TOHSATHH, MPUMEHSATh COOTBETCTBYIOILIUE MOHSATHS
IIpH  ONMMCAHHMHKU CTPOCHHUA H CBOMCTB HCOPraHNMYCCKUX H




- BBISBIISTD IIPUYHNHHO-CIICACTBCHHBIE CBSI3H U
AKTYAJIM3UPOBATh 3a4avy, BbIIBUT'ATb T'UIIOTE3Yy €€ PCUICHUA,
HaXOOUTb  apryMEHTbl I JI0Ka3aTelbCTBA  CBOUX
YTBEPKJICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELICHUS;

- QHAIN3MPOBATh IIOJIyYCHHBIE B XOJA€ PELICHUS 3a1a4u
pE3yabTaTbl, KPUTUUYCCKU OLCHHUBATH HX HJOCTOBCPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX yCIIOBUX;

- YMCTb NEpCHOCUTL 3HAHHWA B  I[MO3HABATCJIIbHYIO u
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX INPEIMETHBIX
obJacrei;

- BBABUIaTb HOBBIE HJIEH,
MOAXOIBI U PELIEHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

npepjiaraTb  OpHUInHAJIbHBIC

OpPraHMYeCKHUX BELIECTB M UX IPEBpAIEHUI; BBIABIATH
B3aMMOCBS3b ~ XMMHUYECKMX  3HaHUM C  MHOHATHSAMH U
IPEACTABICHUAMH JIPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETh UCIO0JIb30BATh HAMMEHOBAHUS XUMHUYECKUX COEIMHEHUI
MEXIYHApOJHOIO COK03a TEOPETHUECKOW M MPUKIAJHOW XUMHU
U TpUBHAJIbHbIE HA3BAaHUS BaXHEHIIMX BEIIECTB (ITHUJIEH,
alleTUWIEH, TIMLEPHH, (eHol, GopMalbAeri/l, YKCyCHas KUCIOTa,
[JIMLMH, yTrapHbId ra3, YIJIEKUCHbI TIa3, aMMMakK, TIameHas
U3BECThb, HErauleHas W3BECTb, IUThEBAs coja U JPYTux),
COCTaBJIATH  (POPMyJIBI HEOPraHMYECKMX M  OpPraHMYeCKUX
BEIIECTB, YpPAaBHEHUS XHMMHMUYECKUX peaKUul, OOBSICHATH HUX
CMBICII; TOATBEPXKIaTh XapaKTepHble XUMHUYECKHE CBOICTBa
BEIIECTB COOTBETCTBYIOILMMHU SKCIEPUMEHTAMH M 3alUCIMU
YPAaBHEHUN XUMUYECKUX PEaAKIUM;

- yMeTb YCTaHaBIMBaTh  IPUHAIJIECKHOCTb  HU3YUCHHBIX
HEOPraHMYeCKUX M OPraHMYeCKUX BELIECTB K ONpEeAETICHHbIM
KJIaccaM U TpyIliaM COEAMHEHMH, XapaKTepU30BaTh UX COCTaB U
Ba)XHEHIIIME CBOMCTBA; ONpENeNiTh BUAbl XMMHUYECKHUX CBs3eH
(KoBaJIeHTHAsl, WOHHAs, METaJUINYECKasi, BOJOPOJHAs), THUIIbI
KPUCTANIMYECKUX  PELIETOK  BELIeCTB;  KiIaccUu(ULIUPOBATH
XUMHUYECKHUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUSA: O MaTEPUAIBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSAX U MMO3HABAEMOCTH SIBJIEHUN MPUPOABI; O
MECTE U 3HAUYEHUU XUMHUHU B CHUCTEME ECTECTBEHHBIX HAyK U €€
poiu B 00ECHeYeHUH YCTOWYMBOIO PAa3BUTHUSI YEIOBEYECTBA: B
peLIeHnH MpobIeM 3KOJOrMYECKON, IHEPTeTHUECKON U MUIIIEBOM
0€30MacHOCTH, B pa3BUTHMM MEAMIMHBI, CO3AAHUM HOBBIX
MaTepHajoB, HOBBIX MCTOYHUKOB JHEPruH, B OOecreueHHH
palMOHAIBPHOTO  IPUPOJIONOJIL30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pEHUS W OOIIeH KyJbTyphl 4YellOBeKa, a TaKxke
9KOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 370POBbIO
U IIPUPOJHOM cpene;

- BJIaJIeTh CUCTEMOM XMMHMUYECKHUX 3HaHUM, KOTOpas BKJIIOYAEeT:
OCHOBOIIOJIATalOlMe TOHATUSA (JONOJHUTEIBHO K CHCTEME
NOHATHM  0a30BOro  ypoBHSI) - M30TOIbI, OCHOBHOE U




BO30YX/IEHHOE COCTOSHUE aroMa, TuOpuAM3aLus aTOMHBIX
opoOutaneii, xumuueckas cBsi3p ("T " um "", KpaTHbIC CBA3M),
MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHasi, reomerpuyeckasl (LUC-TPAHC-U30MEpUs), THUIIbI
XMMHUYECKUX peakuuil (roMo- M TreTeporeHHble, oOpaTUMble U
HEOOpaTUMBbIE), PAaCTBOPHI (MCTUHHBIE, IMCIIEPCHBIE CHCTEMBI),
KPUCTAUIOTUIPAThl,  CTENEHb  JUCCOLMALMM,  JIEKTPOJIM3,
KPEKUHT, PU(GOPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKallMe B OCHOBE IOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XHMHYECKHUX  SIBJICHUIA,
COBPEMEHHBIE MPEACTABIEHUS O CTPOEGHUH BElIeCTBA Ha
aTOMHOM, MOJIEKYJIIPHOM U  HaJMOJIEKYJSIPHOM YPOBHSX;
OPEJICTaBICHUs O  MEXaHM3MaX XHMMHUYECKUX  peaklui,
TEPMOJIMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTIX HX
IPOTEKaHUs, O XUMHYECKOM pABHOBECHM, JMCIIEPCHBIX
cucremMax, (pakTosornyeckue CBelEHHs O CBOMCTBaxX, COCTaBe,
NOJMy4eHHH ©  Oe30MacHOM  HCIIOJB30BAaHMM — Ba)KHEHIINX
HEOPraHMYeCKUX UM OpraHUYeCKUX BEIIECTB B OBITY H
IPAKTUYECKOM JIEATENbHOCTH 4YEJIOBEKa; OOUIMX Hay4YHBIX
OPUHIUIAX ~ XUMHYECKOro  IPOU3BOACTBA (Ha  MpHUMepe
MIPOM3BOJICTBA  CEPHOM  KHUCIOTBHI, aMMHakKa, METaHoJa,
nepepaboTku HEDTH);

- YMeThb MIpPOBOAMTH pacyeTbl MO XUMHYECKUM (QopmyiaM u
YPaBHEHUSAM  XMMHUYECKHX pEaKUUd €  HUCIOJIb30BAaHUEM
¢u3nueckux BeIMYMH (Macchl, oOObeMa Ta30B, KOJHUYECTBA
BEIIIECTBA), XapaKTEPHU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeTbl IO HAXOXICHUI0 XUMHUYECKOW (OpMYIIbI
BEILIECTBA; pacyeTbl Macchl (0O0beMma, KOJUYECTBa BEILECTBA)
MPOAYKTa PEaKlUU, €CIM OJHO U3 MCXOJHBIX BEUIECTB JIaHO B
BHJIE  pacTBOpa C  ONpPENEICHHOM  MaccoBOM  JoJei
pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE (WMeEeT
MPUMECH); pacdeTbl MaccOBOM MM OOBEMHOM J0JIM BBIXOZA
MPOAYKTa PEAKIMU; pacdyeThl TeraoBoro s dexra peakiuii,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMEeTh BBISBIISITh XapaKTepHbIE IMPU3HAKKM M B3aMMOCBA3b




W3YYEHHBIX IOHATUH, MPUMEHATH COOTBETCTBYIOIIUE IOHATHUSA
IIpU ONHUCAaHMM CTPOCHHUSI U CBOMCTB HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB W HX [PEBpPALICHUN; BBISABIATh
B3aMMOCBA3b XUMHNYCCKUX 3HAHUH C IIOHATUAMHA )41
IPEJCTaBICHUSIMH JIPYTUX MPEAMETOB g 0ojiee OCO3HAHHOTO
IIOHMMaHUA U O6’b$ICHeHI/ISI CYIIHOCTU MAaTCpUaJIbHOIo CAWHCTBA
MHUpa; HCHOJb30BaTh CHUCTEMHBIE XHUMHUUYECKHE 3HaHUS s
OOBSICHEHUS ¥  TPOTHO3HPOBAHUS  SIBJICHUH, HMEIOIIUX
€CTECTBEHHOHAYUYHYIO IIPUPOJLY;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXKIyHApOJHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMHHU
Y TPUBHAJIbHBIEC HA3BAHMSI BEILIECTB, OTHOCAILUXCS K U3yYEHHBIM
KJIacCaM OpraHUYECKMX M HEOPraHUYeCKUX COECIUHEHHII;
UCIIOJI30BaTh XMMHUYECKYI) CHUMBOJMKY [UIsl COCTaBJICHUS
(GbopMyJT  HEOPraHWYECKHX  BEIIECTB, MOJEKYJSIPHBIX U
CTPYKTYpPHBIX (pa3BEepHYTHIX, COKpAIICHHBIX M CKEJIETHBIX)
(dbopMyJT  OpPraHMYEeCKHUX BEIIECTB; COCTABJIATH YpaBHCHUS
XUMUYECKUX  pEaKUMd UM  pacKpblBaTb HUX  CYIIHOCTbH:
OKHUCINUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MoCpCaACTBOM
COCTaBJICHUS AJIEKTPOHHOrO OajaHca 3THX peaKlui; peakuuit
HOHHOTI'O oOMeHa myTeM COCTaBJICHHUA ux ITOJIHBIX u
COKpAILlCHHBIX HMOHHBIX YPAaBHEHWMH; pEAKUMU TUIPOJIN3A,

peakuuii KOMILJIEKCOOOpa30BaHUs (Ha npuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA M ATIOMHUHHS); TOJITBEPKIATh
XapaKTCPHBIC XUMHUYECCKUEC CBOMCTBA BECUICCTB

COOTBETCTBYIOILIMMH JKCIIEPUMEHTAMU W 3alMCSAMU yYPABHEHMI
XUMHYECKUX PEAKIU;

- yMeTh KIacCU(PUIUPOBATh HEOPraHWYECKHE U OpPTaHUYEeCKUe
BEIIECTBA M XMMHYECKHE PEaKIIMH, CAMOCTOSITEILHO BHIOMpATH
OCHOBaHUS H KPUTEPUU [UIsI KIACCH(PUKALIUU H3y4AEMBIX
XUMUYECKUX OOBEKTOB; XapaKTePU30BaTh COCTAB W BaXKHEUININE
CBOMCTBA BEILECTB, ITPUHAIICKAIINX K ONPEIEICHHBIM Klaccam
W TpymmaMm CoeauHeHWUW (TMpOCThie  BEIIECTBA, OKCHJIBI,
THUAPOKCHUJIBI, COJNIM; YTJIEBOAOPOJBI, MPOCThIE 3(DUPBI, CIHUPTHI,
(heHOIBI, aJIb/IETHIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIOKHBIC




3(hUpbI, KUPHI, YIIIEBOJbI, AMUHBI, AMHUHOKHCIIOTBI, OCIIKH),
NPUMEHATh 3HAHHUA O COCTaB€ M CBOWCTBAaX BELIECTB JUIS
SKCIIEPUMEHTAJIbHOW  MPOBEPKU  TUMOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKaHUs XUMUYECKMX DPEaKkUud U
IPOTHO3UPOBAHUS BO3MOXXHOCTEH MX OCYIIECTBICHUS;

- YMEThb XapaKTEepU30BaTh J3JEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHHMM) U MOHOB XMMHYECKUX
snementoB 1 - 4 mnepuopos Ilepuonuueckoit cucremsr ..
MenzaeneeBa M HMX BaJCHTHBIE BO3MOYKHOCTH, HCHOJIb3Ys
nonHstus "s", "p", "d-anekTpoHHBIE" OpOUTANTH, YPHEPTETUUCCKHE
YPOBHH; OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU COEIUHEHUH IO
NepuoJiaM U TpyIIaM;

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajan3a u
UHTEPIIpETalUU
UHPOPMALIUHU U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
e TENIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiasnore KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHME S3bIKOBOM M YMUTATEIBCKOW KYJIBTYpbI
KakK Cpe€acTBa BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMU W TTO3HAHUWA
MUDA;

- OCO3HAHUWE IIEHHOCTH HAYYHOW JEesATEIHbHOCTH, TOTOBHOCTH
OCYLLIECTBIISATh MPOEKTHYIO u HCCJIEI0BATENBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE;
Ognanenue YHHMBEPCAJIbLHbIMH
NO3HABATEJIbHBIMY /IeHCTBUSIMH

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HABBIKAMH MOTYYCHUSI HHPOPMAIINH U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CaAMOCTOATCIBHO OCYIICCTBJIATL IIOUCK,
aHallM3, CHUCTEMATH3allUI0 W HWHTEPIPETAlHni0 HH(POpPMAIUH
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHl B PAa3IW4YHBIX (opMarax C yd4eToM
Ha3Ha4YeHHs] WHGOPMAIMU U TEJICBOW ayJIUTOPHH, BBIOWpas

yuyeOHBIMHU

- YyMETh IUJIAHUPOBATh U BBINOJHATH XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHusT OpraHMYECKUX BELIECTB IPU HArpeBaHUW,
MOJlyuYeHUEe JITHJIEHA U HM3yYEHHE €ro CBOICTB, KaueCTBEHHBIE
peakuuMyd Ha aJbAETUAbl, Kpaxmal, YKCYCHYIO KHCIIOTY;
JneHatypauusi OEJNKOB MpU HArpeBaHUU, LBETHBIE pEaKIUuu
O€NKOB; TPOBOAWUTH PEAKIMM HOHHOTO OOMEHa, OIpeNeNsTh
Cpeay BOAHBIX pacTBOPOB, KAUYECTBEHHbIE PEAKIIMU Ha Cyibdar-,
KapOOHaT- M XJOPHUA-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh
JKCIEpUMEHTANIbHbIE 3aJauyd 1o TeMaMm "Mertamsl" u
"Hemetamnsl") B COOTBETCTBUM C MpaBWIAMU  TEXHUKHU
0€30MaCHOCTH IpU OOpaIlleHUH € BELECTBAMHU M J1aOOPaTOPHBIM
000pyJIOBaHUEM; TPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (pOopMe 3amucH ypaBHEHMH COOTBETCTBYIOIIMX

peakiuii ¥ (GopMynIHpOBaTh BBIBOJBI Ha OCHOBE JTHUX
pe3yNbTaToB;
- yMeTh  AaHAIM3HPOBATh  XUMHUYECKYID  HH(OpPMAIIHIO,

MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOil
nHpopmanuu, cetb UHTEpHET U ApyTrHe);

- BJIaJICTb OCHOBHBIMH MCTOAAMHU HAYUYHOT'O IMO3HAHHA BEIICCTB U
XUMHUYECKHUX sIBIIEHUN (HaOIIoJeHNe, H3MEpeHne, HKCIIePUMEHT,
MOJICIMPOBAHNUE);
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ONTUMAJIbHYIO (POpPMY MIPEJCTABICHUS U BU3YyaIU3allUN;

- OLIGHUBATh JOCTOBEPHOCTbH, JIETUTUMHOCTh HH(OpMaIy, ee
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HCII0JIb30BaTh cpeactBa  MHGOPMAIMOHHBIX u
KOMMYHUKAI[UOHHBIX TEXHOJOIMH B PELICHUH KOTHUTHUBHBIX,
KOMMYHHMKAaTUBHBIX ¥  OpraHM3allUOHHBIX  3adad  C
COOJIFOICHUEM TpeOoBaHUI SPrOHOMHUKH, TEeXHUKH
0€30MaCHOCTH, THTHEHBI, pecypcocOepexeHns, MPaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJIeTh HaBbIKaMM PAacllO3HaBaHMs U 3aILUThl HHYOpMaLuy,
MH(POPMAIIMOHHOH 0€301MacHOCTH JTMYHOCTH,

- yMeThb MpPOBOJAUTH pacueTbl MO XMMHUYECKMM (opMyIam H
YPAaBHEHHSAM  XUMHUYECKHMX PpEaKIUil C  HUCIOJIb30BaHUEM
(Gu3NYeCKUX  BEIMYMH, XapaKTepU3YIOIIUMX  BeIIeCTBa ¢
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHbIC
yCIOBHSA) Tra3oB, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CHCTEMHBIC XMMHYECKHE 3HAHMS IS HPUHATHS DPELICHUH B
KOHKPETHBIX XHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILECTBAMU
U X IPUMECHEHUEM;

- yMeTb CaMOCTOSTEIbHO IUIAHUPOBaTb U MPOBOJIUTH
XUMHUYECKMH SKCHEpUMEHT (IOJIy4eHHE M M3Y4YEeHUE CBOMCTB
HEOPraHMYECKUX M OPraHWYECKHX BEUIECTB, KAueCTBEHHBIC
peakuuu yIJIE€BOAOPOIOB Pa3JInYHbIX KJIaCCOB u
KHUCJIOPOJICO/IEPXKALUX ~ OPraHUYECKUX  BEIIECTB, pELIECHUE
9KCHEPUMEHTAIbHBIX 33J]ay 10 PACIIO3HABAHUIO HEOPTaHUUECKUX
Y OPraHMYECKUX BEIIECTB) ¢ COOIIOACHUEM MPaBUil O€3011aCHOTO
oOpalleHuss ¢ BellecTBaMHM U Ja0OpaTOpPHBIM 00OPYJOBaHUEM,
dbopMynHpoBaTh €M  WCCIEAOBAaHUS, NPEIOCTABIATH B
pa3n4Hoil opMe pe3ysbTaThl IKCIEPUMEHTA, aHATTM3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

- YMETb OCYLIECTBJIAThH LI€JICHANPABICHHBIA MOMCK XUMHUYECKOM
nH(popMallMKM B Pa3IUYHbIX MCTOYHMKAX (HayyHas U y4deOHO-
Hay4Has JHMTepaTypa, CpeAcTBa MaccoBOW HH(pOpMAIMM, CETb
WuTepHeT n apyrue), KpUTUIECKH aHAIM3UPOBATh XUMHUECKYIO
uHpopMalLuio, mepepadaTbiBaTh €€ M HUCHONb30BaTh B
COOTBETCTBHUHU C ITOCTABJIEHHOH y4eOHOIl 3a1aueii;

- BJAJeTh CUCTEMOM 3HaHMH O METOJaX HAayYHOIrO IMO3HAHMS
SIBIICHUHA TIPUPOJBI, MCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSAMHU TNPUMEHATh 3TU 3HAHMS NpPU HKCHEPUMEHTAIBHOM
WCCIICZIOBAaHNHM BEIIECTB M JUISI OOBSCHEHHS XUMHUYECKUX
ABJICHUM, HMEIOIMIMX MECTO B MpPHUPOJE MNPAKTUYECKOH
JIeSITeIIbHOCTH YEJIOBEKA U B TIOBCETHEBHOW YKHU3HU;

OK 04. D¢ddexTuBHO
B3alMOJIECTBOBATE U
paboTath B
KOJUICKTHBE U

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-HUCCIeI0BATENbCKOM,
MPOEKTHOM M COIMAJILHON JIEATEIbHOCTH;

- YMETb IUIAHUPOBATH U BBIMNOJIHATE XUMHUYECKUN HKCIIEPUMEHT
(mpeBpallleHHsT OpraHUYECKMX BEHIECTB IpPU HarpeBaHUW,
MIOJIyYEHUE OTUJICHA U U3Y4YEHUE €ro CBOMCTB, KauYE€CTBCHHBIC
peaklMu Ha JIbJETUABL, KpaxMall, YKCYCHYI KHCIOTY;
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KOMaH/1e OBiajgeHne  yHHMBePCAJbHBIMH  KOMMYHMKATHBHBIMHM | JIeHaTypanusi O€JIKOB MpU HArpeBaHWM, I[BETHbIE pPEaKINU
AeHCTBUSAMM: OCNKOB; MPOBOJIUTH PEAKIUW HOHHOTO OOMEHa, OMpPEIeNsTh
0) coBMecTHasi 1eiTeJIbHOCTh. Cpely BOJHBIX PacTBOPOB, KaUeCTBEHHBIE peaklMK Ha cylbdat-,
- MOHUMAaTh M HKCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W | KapOoHAT- W XJIOpUI-aHHOHBI, HA KAaTHOH aMMOHWS; peIlaTh
WHJIMBHUIyATbHOU PaOOTHI; SKCIIEpUMEHTabHBIE 3a7aun 1o TemMaMm "Metamibl" U
- MPUHUMATh e COBMECTHOM nestenbHoCTH, | "Hemetamnpl") B COOTBETCTBMHM € TpaBUJIaMU  TEXHHUKHU
OpraHM30BBIBATH M KOOPJUHUPOBATH JIEHCTBUS MO ee | 6e30MacHOCTU Ipu OOpallleHuu C BELIECTBAMH U J1a0OpaTOPHBIM
JOCTUKCHHUIO: COCTAaBJISITh IUIAH JCHCTBHIA, pacmpeneisaTh | 000pyJAOBaHUEM; MPEACTaBISATh  PE3yIbTaThl  XUMHUYECKOTO
pOJIK ¢ Y4ETOM MHEHUH YYaCTHUKOB OOCYXKIATh PE3yJbTaThl | SKCIIEPUMEHTa B (pOopMe 3amucH YPaBHEHHI COOTBETCTBYIOIIMX
COBMECTHOH paboThI; peakuuii u  (QOpMyIMpOBaTH BBIBOJBI Ha OCHOBE JTHX
- KOOPJAMHHPOBATH U BBINOJHATH pabOTy B YCIOBUSX | PE3yJIbTaTOB;
peanbHOro, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO | -yMEeThb  CaMOCTOSITEIbHO  IUIAHUPOBAaTb W IPOBOJAUTH
B3aUMOJCUCTBUS; XUMHYECKUM SKCIIEPUMEHT (MOJIy4YeHHE U H3Y4YEHHUE CBOMCTB
- OCYLIECTBJIATh IMO3UTHUBHOE CTPATETHYECKOE IOBEJIECHHUE B | HEOPraHMYECKHMX W OPraHWYeCKHX BEILIECTB, Kaue€CTBEHHBIE
pa3IMYHBIX  CHUTyallMAX, MPOSBISATH  TBOPUECTBO U | pEaKIUU YIJIEBOJIOPOIOB Ppa3IUYHBIX KJIACCOB u
BooOpakeHue, ObITh MHUIIUATUBHBIM KHCIIOPOJCOAECPKAIIMX  OPraHMYECKUX  BEIIECTB, pEUICHUE
OBaaneHue YHHMBepPCAJIbHbIMHA PeryJsiTHBHBIMHU | SKCIIEPUMEHTAJIBHBIX 3a/a4 10 PAaClO3HABAHUIO HEOPTaHUYECKUX
AeHCTBUAMM: U OPraHMYECKUX BEIIECTB) C COOIIOACHHEM MPaBUil 0€30M1aCHOTO
r) IPUHSATHE ce0sl U APYIUX JIKOIei: oOpareHusi ¢ BEIIeCTBAaMU U JIaDOPAaTOPHBIM 00OPYIOBAHUEM,
- IPUHUMATh MOTUBBI M apryMeHTBl IPYrHX JIoJeil mpu | GopMynupoBaTh LEIH  HCCIENOBaHUS, MPEAOCTaBISITH B
aHaJIN3€e PE3yJIbTAaTOB JIEATEILHOCTH; paznuuHoil popme pe3ybTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh U
- MPU3HABATh CBOE MPaBO U MPABO JPYTHX JItOJIeH Ha OMMOKH; | OLIEHWBATh UX JJOCTOBEPHOCTH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO
YEJIOBEKa;

OK 07. B 00/1acTH 3K0J10rH4€CKOT0 BOCITUTAHMSA: - chopMHUPOBATH MPEJCTABICHUS: O XUMUYECKON COCTABISIONIEH

CopelicTBOBaTH - c()OPMUPOBAHHOCTH IKOJOTUYECKOW KYIbTYphl, IOHUMaHHE | €CTECTBEHHOHAYYHOUW KapTUHBI MUpPA, POJIM XUMHUU B TIO3HAHHUU

COXpaHEHUIO BIMSHHUS  COLMAJIIbHO-DKOHOMHUYECKHUX  TPOIECCOB  Ha | SIBJICHUH MPUPOJIbI, B (POPMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI

OKPYXKAIOIIeH Cpelibl, | COCTOSHHUE MPHUPOJHON M COIMAIBHON Cpefbl, OCO3HAaHWE | TUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOMN

pecypcocOepekeHnIo, | TI00AIbHOTO XapaKkTepa KOJIOTHYECKUX MpooieM; JUISL  PEIIeHHUs] TPAKTHYECKUX  3aJad U DKOJOTUYECKU

IPUMEHSATH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
TPUHITUITBI
OEpEKITUBOTO
IPOM3BOJICTBA,

3¢ dexTrBHO

- IJIAHUPOBAHUE U OCYILIECTBICHUE JIEUCTBUI B OKPYKAIOLICH
Cpele Ha OCHOBE 3HAHMs Lelell yCTOMYMBOTO pPa3BUTHS
YeJI0BEUECTBA;
AdKTHUBHOC HETIpUATUC
OKpYXKarollEeH cpee;

- YMCHHUEC POTHO3UPOBATH He6HaFOHpI/ISITHBIe OKOJIOTHYECKHUE

NEUCTBAN, NPHHOCAIIUX  BpENI

00OCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/J0POBBIO M MPUPOIAHOM
cpene;

- YMeTh COOJIOAATh MpaBMJIa KOJOTMUYECKH LeIeco00pa3HOro
MOBEACHUS B OBITY M TPYIJOBOH JAESITEIBHOCTH B IIENIAX
COXPAaHEHHUs CBOET0 3J0pOBbS M OKpYXarolled MNPUPOAHON
Cpelbl; YYWUTHIBATh ONACHOCTh BO3ACHMCTBHUS HA  JKUBBIE
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JNIENUCTBOBATE B
Ype3BbIYANHBIX
CUTyalHUsAxX

MOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUN, MPEAOTBPAIATh
UX;

- pacuMpeHHe
HAINpPABJIEHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OIIbITa JACATCIIBHOCTH JKOJIOTHYECKOU

OpraHu3Mbl  ONPEACICHHBIX  BEHIECTB, [MOHUMAsi  CMBICH
II0KAa3aTels MPeIeIbHOM T0IyCTUMOM KOHIICHTPALIUY;

- yYMEThb MPOTHO3UPOBATH, AHAIM3UPOBATH M OIECHUBATH C
MO3HIIMH 3KOJIOTHUECKOM 0€30IMaCHOCTH MOCIICICTBHS OBITOBOM H
MPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIIOBEKa, CBA3AHHOW C
nepepaboTKOM BEIIECTB; UCIOJIB30BAThH MMOTYYCHHBIC 3HAHUS TS
NPUHATHS TPAMOTHBIX PEIICHWH TMpoOJeM B  CHUTyalusx,
CBSI3aHHBIX C XUMHUCH;

- YMEThb OCO3HaBaThb ONACHOCTb BO3JCHCTBHUS Ha KHUBBIE

OPraHM3MBl  OIPENEICHHBIX  BEIIECTB, IIOHUMAass  CMBICI
IIOKa3aTessl IPEeNeNbHOM  JONYCTMMOW  KOHUEHTpaluu, |
HOACHATH ~ HA  IpUMepax  CIOCOObl  YMEHBLIEHHUS U

NPENOTBPALICHUSI HMX BPEAHOTO BO3JCHCTBHS HAa OPraHU3M
YeJI0BeKa.

[1IK 1.7. BeinonHATh
MEPOTIPUSATHS 110
00e33apaKuBaHUIO
NOMEILEHUN U (WIH)
TEPPUTOPUH

- yCTaHaBJIMBaTb OCHOBAHUSA Ul NPOBEACHUS MEPOIPUATUI
110 00€e33apakUBaHUIO MIOMEIIEHUH U (UJIN) TEPPUTOPUH;

- OINpENeNATh LENU AEATEIbHOCTH, 3aJaBaTh IapaMeTpsl U
KPUTEPUU UX TOCTUKECHHUS;

- BHOCUTb KOPPEKTUBBI B
COOTBETCTBUE  PE3YJIbTATOB
IIOCJIEICTBUH NEATEIIBHOCTH;

- IJJAHUPOBAHUE U OCYILECTBICHUE JIEUCTBUI B OKPYKAOLIECH

cpene

JACATCIIbHOCTh, OLCHHUBATDH
OCIIAM, OLICHUBATh PUCKHU

- YyMETh COOMNIOJaTh MpaBUjla SKOJOTHYECKH I1e1eco00pa3Horo
IIOBCACHHUSA B pr,[[OBOfI HNCATCIIBHOCTU B LCIIAX COXpaHGHI/Iﬂ
CBOETO 37I0POBbS M OKpPY>KaOIIEH MPUPOIHON CPelIbl; YUUTHIBATH
OITAaCHOCTb BO3[[€fICTBI/I$I Ha >XWBBIC OpFaHI/I3MI)I onpeneneHme
BEIIECTB, TOHUMAsl CMBICJI TIOKa3aTels MpeAesbHON J0MyCTUMOI
KOHIIGHTpaIII/II/I;

- yMEThb MPOTHO3UPOBATH, AHAIM3UPOBATh U OLEHHUBATh C
MO3HULMI DKOJIOrHYeCKOi 0€30MacHOCTH MOCIEACTBUSA OBLITOBOH U
MPOU3BOACTBEHHON JESATENbHOCTH UEJIOBEKa, CBSI3aHHOM C
nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJYYCHHBIC 3HAHUS JJIS
NPUHATUSA TPAMOTHBIX PELICHU;

- YMETb OCO3HaBaTh OMACHOCTh BO3/ICHCTBHS HA JKUBbBIE
OpFaHI/ISMLI OHpCIleJ'IeHHBIX BECUICCTB, IIOHUMAas1 CMBICJI
NoKa3aTelis MpeaeIbHON JOMYCTUMON KOHLIEHTpAluu, U
MOSICHATH Ha IPUMEpax CIIOCOObl yMEHbILIEHUS U
MPEAOTBPALLIEHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M
yeJIoBeKa.

IIK 2.1. TIpoBoauTh
MOHUTOPUHT
MOTEHIUAIBHO
OIACHBIX

- YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE SKOJIOTHUESCKUE
MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUM, MPEIOTBPALIATh
HX;

- IVIJAHUPOBAHKE U OCYILIECTBJICHUE JEUCTBUM B OKPYKAIOLIEN

- yMeTh COOJIOJaTh MpaBuja SKOJIOTHYECKH 1eIecoo0pa3Horo
MOBEJICHUsI B TPYJIOBOM MAEATENBHOCTH B LEISIX COXPAaHEHMS
CBOETO 3/10POBBS U OKPYKAKOLIEH IPUPOJHON CPEbl; YUUTHIBAThH
ONAaCHOCTh BO3JICHCTBHsI HAa >KHMBbIE OPraHU3Mbl ONpEeNCHHbBIX
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HPOMBIIUICHHBIX U
IPUPOIHBIX 00BEKTOB

cpeie Ha OCHOBE 3HAHUS 1€l YCTOMYMBOIO Pa3BUTHS
4eJI0BEYECTBA

BEIIIECTB, TTOHUMAsT CMBICT MTOKa3aTesl IPEACIbHON IOy CTHMOM
KOHILIEHTpAL1H;

- yMETh MPOTHO3UPOBATh, AHAIM3UPOBATh W OILICHUBATh C
MMO3UIINH DKOJIOTHYECKON O€30I1aCHOCTH IIOCIIEACTBHUSA OBITOBOM 1
MPOU3BOJCTBEHHON JCATEIPHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB; UCIOJIB30BAThH MMOTYYCHHBIC 3HAHUS TS
MPUHATHS TPAMOTHBIX PEIICHUH;

- YMETb 0CO3HABaTh OMACHOCTh BO3/ICUCTBHS HA JKUBBIC
OpFaHI/I3MBI OHpelleJIeHHBIX BCIICCTB, IIOHHUMAass CMBICJI
MOoKa3aTelIs MPeeTbHONM JOMYCTUMON KOHIIGHTPAIUU, U
IIOSICHATH HA HpI/IMean CHOCO6I)I YMGHBHICHI/UI 158
NPEIOTBPAICHUS UX BPEIHOT'O BO3JICUCTBHUS HA OPTaHU3M
YyeJIoBeKa.

[IK 4.6.
Ocy1iecTBIsITh
KOHTPOJIb 3a
Oe3omacHoOM
OpraHu3aluen u
MPOBEJICHUEM
ra3zooIrnacHbIX padoT
Ha OTMAaCHBIX
MIPOU3BOJICTBEHHBIX
o0BeKTax

- YMEHHE MPOTHO3UPOBATH HEOIATONPHUIITHBIE KOJIOTHYCCKIEC
MOCIEACTBHUS MPEIIPUHUMAEMBIX ACHCTBHM, MperoTBpaIlaTh
uX;

- IUTAHUPOBAHKE U OCYIIECTBIICHUE JICHCTBUN B OKPYXKAIOIIEH
Cpelle Ha OCHOBE 3HAHMS LeJiel IPOBEIEHUS I'a300IaCHBIX
paboT Ha OMACHBIX MPOU3BOJICTBEHHBIX O0BEKTAX

- yMeTb COOJIOaTh HpaBWJIA JKOJOTMYECKH IIEIeco00pa3HOro
IIOBEICHUS B TPYAOBOM JCSATEIBHOCTH B LEISIX COXpaHEHUS
CBOETO 3/10POBBS U OKPYKAKOLIEH IPUPOJHON CPE/Ibl; YUUTHIBATh
OIIACHOCTb BO3JCUCTBUS HA YKUBBIE OPraHU3MBI OIPENEICHHBIX
BCIICCTB, ITIOHUMAaA CMBICJ II0Ka3aTCIA HpCIIGJILHOfI I[OHYCTHMOﬁ
KOHLEHTpaLUY;

- YMCTb MNPOrHO3UPOBATH, AHAJIMU3UPOBATL W OLOCHUBATH C
HO3HLIKH 3KOJIOrHYecKoi 6€30MaCHOCTH MOCIEICTBHS OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBSA3AHHOW C
nepepaboTKOM BEIeCTB; UCIOIb30BaTh MOJYUYEHHbIE 3HAHUS JUIS
MIPUHATHS TPAMOTHBIX PELICHUN;

- YMETb OCO3HABaTh OITACHOCTb BO3/ICHCTBHS HA JKUBBIE
OpraHU3Mbl OIIPEIEICHHBIX BEIECTB, IOHUMast CMBICIT
IIOKa3aTelsl MPeIeIbHOM T0IyCTUMON KOHIIEHTPALUH, U
HOSCHATH Ha IpUMepax cnocoObl yMEHbIUICHUS U
MPEOTBPAILLCHHS UX BPEAHOTO BO3JAEHCTBUS HA OPTaHU3M
YEJIOBEKa.
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1.4. Kosim4ecTBO 4aCOB HA OCBOCHUE YU4eOHOM AUCHMIIJIMHBI:
O6beM 00pa3oBaTENbHOM MPOrpaMMbl AUCUUILIINHBL /2 Yaca, B TOM YHCIIE:
B (hopMe NMPaKTHUECKOM MOATOTOBKH 6 4acoB;
OcHoBHOE conepkanne 66 Jaca,
B TOM UHCIIe, TeOpeTHIeckoe odyuenue 34 vaca,
Ja00PATOPHBIX M MPAKTUYECKUX 3aHATHH 32 yaca.

[TpomexxyTounas artectanus B Buae nudepeHIIMpOBaHHOTO 3a49eTa.



2 CTPYKTYPA U COAEPXXAHUE YYEEHOM JIUCIIUITIUHBI

2.1. O0bem yueOHOI TUCIUIIMHBI U BHAbI y4e0HOH padoThl

Bun yuebnoli paboThl

O0BeM B gacax

O06bem 00pa3oBaTeIbHON MPOrPAMMBI JUCITUTIIUHBI 72
B T.4.

OcHOBHOE coJIepIKaHUE 66
BT. 4..

TEOPETUIECKOE O0yUeHUE 34
MPAKTUYECKUAE 3aHATUS 22
nabopaTopHbIC 3aHATHS 10
[TpodeccronanbHO-OPUEHTUPOBAHHOE co/iepkaHue (hopma MPaKTHYECKON 6
10JITOTOBKH)

BT. 4..

MPAKTUYECKHUE 3aHATHS 6

[IpomesxyTounas arrecranus B popme qudepeHInpoBaHHOTO 3a4eTa
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2.2. TemaTu4ecKHuil IJIaH U copep:KaHue Y4eOHOM TN CIUNINHBI
OVIIL.10 XUMUs1

Haumenosanue Cooeparcanue yuebrno2o mamepuana, 1ab6opamopHvie u NPaKmuieckue 3aHsamusl, Konuuecmeo Vposeno
pazoenos u mem camocmosimenvHas paboma 0oyuaruuxcs Yacos 0C80eHUs
OCHOBHOe cO/Iep;KaHue
Pasgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHOBHOE coJiepKaHue 4 1
Ctpoenue atomoB | Teoperndeckoe oGyuenune 2
XAMAHCCKUX CoBpemenHast MOJIENb CTPOeHUst aroMa. CUMBOJIMYECKUH S3BIK XUMUHM. XAMUYECKUI 3JIEMEHT.
SJICMCHTOB 1 OnektpoHHass KoHurypamus aroma. Kiaccupukanus XUMHYECKHX DIIEMEHTOB (s-, p-, d-
fipuponaa 3JICMEHTHI). BasieHTHbIC 3JIEKTPOHBI. BaleHTHOCTh. DICKTPOHHAS] IPHPOa XMMUUCCKOM CBSI3H. 2
XAMHHCCKOU CBA3N |73 ek TpoOTPHUIIATENBHOCT. BUIbI XUMUYECKON CBs3M (KOBAJIECHTHAs, MOHHAS, METaJIIMYECKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTHyeckoe 3ansaTue Ne 1 2 2
Pemenue 3amaHnii Ha MCHOJIB30BAaHUE XWMHUYECKOW CUMBOJIMKM M HA3BaHUU COEAUHEHHI 10
HOMEHKJIATYPE MEKIYHAPOJIHOIO CO03a TEOPETHIECKON M MPUKIAIHOW XUMHH U TPUBHAIBHBIX
Ha3BaHWH U1 COCTABJIEHHS XUMHYECKMX (OPMYJ IBYXaTOMHBIX COEOMHEHUN (OKCHIOB,
CyJb(GHI0B, THAPHIOB | T.I1.) M IPYTUX HEOPTaHUYECKUX COETMHEHHI OT/IEIbHBIX KIIACCOB. 2
[IpakTuyecKre 3aJaHus HAa YCTAHOBJIEHME CBA3M MEXKIy CTPOCHHEM AaTOMOB XHUMHUYECKHX
5JIEMEHTOB U MEPHOJNYECKUM M3MEHEHHEM CBOMCTB XUMHUYECKHMX JIEMEHTOB M MX COEIMHEHUI
B COOTBETCTBUH C MOJIOkKEHUEM [lepnoandeckon CHCTEMBI.
Tema 1.2. OcHoOBHOE coepxkaHue 2 2
Ilepunonnueckuit Teopernueckoe odyuenue 2
3aKOH U TabmuIa [Meproandeckast cucreMa XUMHIecKuX sieMenToB J[. M. Meneneesa. OU3HUECKU CMBICIT
A1 Menneneea [Mepuoauueckoro 3akona J[.J1. MeneneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTRB
XHMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBHH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepruoandeckoit cucreMe. MEPOBO33peHYECKOE U
Hay4Hoe 3HadeHue [lepmoanueckoro 3akona /[.11. Menneneesa. [Ipornossr /I.11. Menneneesa. 2

OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKNX 3aJaHNN HA XapaKTEPHU3aLUIO
XUMHUYECKHX 3JIEMEHTOB «MeTananueckue / HeMeTaJuIndecKre CBOWCTBRA,
IEKTPOOTPHULATEIIBHOCTh XUMUYECKHUX IEMEHTOB B COOTBETCTBHH C UX 3JIEKTPOHHBIM




Haumenosanue Cooepoicanue yuebno2o mamepuana, 1a00pamopHsie U NPaKmuiecKue 3aHamus, Konuuecmeso Yposenw
pazoenos u mem camocmosmenvhas paboma 06y4aouuxcsl uacos 0C80eHUs
CTPOCHHUEM H IIOJIOKEHUEM B IIEPUOANIECKON CUCTEME XUMHUUYECKUX d1eMeHTOB J[.1.
Meupgeneesay»
Pa3jnen 2. XuMuueckue peakuuu 10
Tema 2.1. Tunst OcHOBHOE coJiepKaHue 4 1
XUMHUYECKHUX Teoperuyeckoe o0yueHue 2
peakiuit Knaccugukaius 1 THIIBI XUMHUYECKUX PEAKLIUI C yYaCTHEM HEOPTraHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHUH peakuil coeTMHEeHNs, pa3I0KeHUs, 3aMeLLeHHs], OOMEHa, B T.4.
peakuuii TOpeHusl, OKUCICHHU-BOCCTAHOBIICHUSI.
VYpaBHEHHUsI OKUCIIEHUsI-BOCcCTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTENb. 2
CocraBieHne U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METO10M
3JIEKTPOHHOTO 6anaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U HKUZHEIESITEIbHOCTH OPraHU3MOB
IIpakTuyeckoe 3ansiTus Ne 2 2 2
KonuuectBeHHble OTHOIIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHM U
pacyeTsl MO ypaBHEHUSM XMMUYECKUX peakuuid. Mojp Kak eIMHHIa KOJIMYECTBA BELIECTBA.
MossipHas Macca. 3aKOHBI COXPaHEHUsI MAacChl U SHEPrUU. 3aKoH ABOTraapo. MosipHbIil 00beM 2
ra3oB. OTHocHUTEIbHAs IJIOTHOCTH T'a30B. PacueTel MO ypaBHEHUSM XUMHUYECKHMX peakUuil c
HCIIOJIb30BAaHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIECTBA
Tema 2.2. OcHoBHOE conepxaHue 6 1
ONeKTPONHTHYECKAs Teoperuueckoe o0yuenue 2
HHCCOHXI aIéHH 1 Teopus anekTpoauTHYECKON aucconuanuu. MoHbl. DIeKTpoNHUThI, HEINEKTPOJUTHI. Peakiuun
HOHHDIT 0OMEH noHHOro oomeHa. CocTaBieHHE peakIUid MOHHOTO OOMEHa MyTeM COCTaBJIECHUS UX MOJHBIX U 5
COKpAIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakiuu. 3a/JaHus Ha COCTaBJICHHE
VOHHBIX peaKui
JlabopaTtopnoe 3ansTust Ne 1 2 3
JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEaKIIUMA™ .
HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIMXCs BEIIECTB) U 2
MPU3HAKOB XUMUYECKUX peakiuil. [[poBeseHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE CPeibl
BOJIHBIX PaCTBOPOB. 3a/laHNs HAa COCTABJICHNE HOHHBIX pEaKLUi
IIpakTnyeckoe 3ansaTus Ne 3 2 3
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Haumenosanue Cooepoicanue yuebno2o mamepuana, 1a00pamopHsie U NPaKmuiecKue 3aHamus, Konuuecmeso Yposenw
pazoenos u mem camocmosmenvhas paboma 06y4aouuxcsl Yacog 0c80eHuUs
Konrtponbnas pabora. CTpoeHue BelECTBA U XUMUUECKUE PEaKIIH 2
Pa3jien 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BellleCTB 16
Tema 3.1. OcHOBHOE coJiepKaHHe 4 1
Knaccudukauus, | Teopermyeckoe odydenue 2
HOMCHKJIaTypa 1 [Tpenmer Heoprannueckoir xumuu. Knaccudukanus Heoprannyeckux BemecTs. [Ipocteie u
CTpocHUC CJI0’KHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOMKHbBIX BEIIECTB (OKCUABL, THIPOKCUIBI, KUCIOTHI,
HCOPTaHMHUCCKUX conn). B3auMocBsI3b HEOPraHUYECKUX BEILECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
BeIecTs Kpucrannunueckue u amopdHble BelecTBa. THUITbI KPUCTAJUIMYECKUX PEILIETOK (aTOMHas, 2
MOJIEKYJISIpHAsl, MOHHAsA, METAJUIMYECKasi). 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTBA OT
TUIIAa KPUCTAJUINYECKOHN peIeTKU. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILIECTB OT BHJIA
XUMHUYECKOH CBSI3M U TUIA KpUCTAIMYECKON pemieTku. [IpuunHpl MHOrooOpas3us BEllecTB
IIpakTnyeckoe 3ansaTusa Ne 4 2 2
Homenknarypa HeopraHMuecKHX BEIIECTB: Ha3BaHHUE BELECTBA UCXO/IS U3 UX XUMUYECKOU
(bopMyJIbI MU COCTABICHUE XUMUYECKOH (OPMYJIbI HCXO/sl U3 HA3BaHUS BELECTBA IO
mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemienne mpakTHYecKMX 3aJaHUl MO KiIaccH(UKalMM, HOMEHKJIAaType M XHMHYECKUM
dopMysiaM HEOpPraHMYECKHUX BEIIECTB Pa3JIMUYHBbIX KIAccOB (yrapHblii ra3, YIVIEKHCIBIM ras, 2
aMMMaK, TallleHas W3BECTh, HErallleHas W3BECTb, NUThEBAas COJAa W JPYIHX): Ha3bBaTh WU
COCTaBJIATh (OPMYJIbI XUMUYECKHUX BELIECTB, ONPEENIATh IPUHAIEKHOCTD K Kiaccy.
Hcrounnku xuMudeckoil nHpopmaiuu (cpeictB MmaccoBoit HHGopmMaruu, cetb IHTepHeT u
apyrue). Iouck nHopmanny no Ha3BaHUSAM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM hopMysiam
Tema 3.2. ®uszuko- | OCHOBHOE cOiepKAHNE 8 1
XUMHYECKHE TeopeTnueckoe ooyueHue 6
CBOMCTBA Meramisl. O6mue (GU3HYECKHE W XMMHYECKME CBOMCTBA MeTauioB. CrOCOOBI TOJNTyYEHHs.
HCOPTaHMICCKUX  |3payenne METaIIOB M HEMETAIUIOB B IIPUPOJIE U KM3HEAEATENBHOCTH YelloBEKa ¥ OPraHU3MOB. 2
BEILCCTB Koppo3usi METaIIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAUIOB OT KOPPO3UH
Hewmerannel. O6mue ¢uznyeckre ¥ XUMUYECKHUE CBOMCTBA HEMETAJUIOB. THUIIHYHbBIE CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukanuss ¥ HOMEHKIATypa COEAMHEHHUI HEMeTaslloB. 2

KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
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Haumenosanue Coodeporcanue yuebHo20 Mamepuana, 1ab0pamopHsle U npaKmuieckue 3aHamus, Konuuecmeo Ypoesenw
pazoenos u mem CamMocmosmenbHas paboma 00y4aruuxcs yacos 0C80eHUsl
XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHUIOB,
KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2
COEIMHEHUH, BHICIIMX OKCHJIOB Y THJPOKCUIIOB
IlpakTHyeckoe 3ansTue Ne 5 2 2
CocraBneHue ypaBHEHHUH XHMHUYECKMX pEaKIHH C ydacTHEM TPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUJOB METANIOB, HEMETAJJIOB U
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCJIOT, OCHOBAHUN U aM(pOTEPHBIX T'MAPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA. 2
Pemennie npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKHX 3a/JlaHUd Ha CBOKMCTBA, COCTaB,
nojiyueHue U 0e30IacHOe HCIIOJIb30BAaHME BAKHEWIINX HEOPraHMYECKUX BEILECTB B OBITY U
MPAKTHYECKON JAESITEILHOCTH YeJIOBEeKa
Tema 3.3. OcHoOBHOE coepKaHue 4 3
Wnentudukanns JlabopaTopuasn pagora Ne 2 2
HEOPTaHWHUCCKUX | JTagopaTopHas paboTta «VieHTH(HUKALMSA HEOPTaHMIECKUX BEILIECTBY.
BeLICCTB Pelienue 3KCIEpPUMEHTAIBHBIX 3324 10 XUMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJLIOB, IO
pacro3HaBaHUIO U MOTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJIJIOB. 5
WnenTndukanyss HEOPraHMYECKUX BEIIECTB C MHCIOJIb30BaHMEM MX (DU3MKO-XMMUYECKUX
CBOMCTB, XapaKTEpHBIX KadeCTBEHHbIX peakiuil. KauecTBeHHblE peakuuu Ha cyiabdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS
IpakTnyeckoe 3ansTue Ne 6 2 3
KonrtponbHas pabora. CBolcTBa HEOPraHUYECKHUX BEIECTB 2
Pasnen 4. CTpoeHne u CBOMCTBA OPraHMYeCKNX BelleCTB 24
Tema 4.1. OcHoOBHOE coepxkaHue 4 1
Knaccudukanms, Teoperuueckoe o0yuenue 2
CTPOCHHE H [losiBneHne u pa3BUTHE OPTraHUYECKOW XUMUU KaK Hayku. [Ipenmer opraHnyeckoi XumMuu.
HOMCHKJIATypa MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpraHn4eCKUX XUMHUYECKOE CTPOCHHE KakK TMOPSAJ0K COCIUHEHUS aTOMOB B MOJIEKYJIE€ COIJIACHO WX
BCIICCTB BAJICHTHOCTH. (OCHOBHBIE IIOJOKEHHS TEOPUHM XHMHYECKOTO CTPOCHMS OPraHHYECKHX 2

coenquHeHnil A.M. BbytiepoBa. YIiepoaHbIil CKelNeT OpraHM4ecKOW MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUSI MOJIEKY. M30MeEpHs U U30MEPBL.

[Tonstue o ¢yHkunoHanbHOU rpynmne. Pagukan. [IpuHIMObl KiaccupUKaMKU OpraHMYECKUX
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Haumenosanue
pazoenos u mem

Coodeporcanue yuebHo20 Mamepuana, 1ab0pamopHsle U npaKmuieckue 3aHamus,
CamMocmosmenbHas paboma 00y4aruuxcs

Konuuecmeo
yacoe

Yposenw
0C80eHUsl

coeMHeHUH. MexyHapoHass HOMEHKJIATypa W MPUHIUIIBI HOMEHKJIATYPhl OPraHUYeCKHX
coenuHeHuil. Ilonarue 00 a3zorcopepXkalluX COECOUHEHHUSX, OHOJOTUYECKH aKTHUBHBIX
BellecTBax (yriaeBojax, kupax, Oeiakax u Jp.), BBICOKOMOJICKYJISIPHBIX COCIMHEHUSIX (MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3ansaTue Ne /

Homenkmarypa  opraHvueckux  COCAMHEHUM  OTHENBHBIX  KJIACCOB  (HACHIIICHHBIC,
HCHACHIIICHHBIE W apOMAaTHYECKHE YTIJIEBOJOPOJbI, CIHUPTHI, (DEHOJBI, albIETU/bl, KETOHBI,
KapOOHOBBIE KHCIOTHI U Ap.) COCTaBlIeHHE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (popmyt
OpPraHUYeCKUX BEIIECTB OTACIBHBIX KIIACCOB, MCIIOJB3Ysl UX HA3BaHUS MO CUCTEMATHYECKOW U
TPUBUAIBHON HOMEHKJIATYpe (ITHIJICH, alleTHJICH, TIUIEpUH, (eHOI, (OpMabICT I, YKCYCHAs
KUCJIOTa, TJIMIKH). Pacuerbl mpocrteinield (popMysbl OPraHUYECKOH MOJIEKYJIbI, MCXOIS W3
AJIEMEHTHOTO cocTana (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

OCHOBHOE cO/Iep:KaHue

12

Teopernyeckoe o0yueHue

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COECIUHEHUI OTAEIbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKalul 1 HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTUYECKUN psl U obmas Gopmyna;
n3oMepust; pusnuecKkre CBONCTBA; XUMUYECKHE CBOMCTBA; CITOCOOBI NOJYyUEHNUS):

— TpeneNbHble YIIEeBOAOPOAbl (AJKaHbl W IMKJIOANKaHbl). ['OpeHume MeTaHa Kak OJIWH W3
OCHOBHBIX HMCTOYHHMKOB Te€IUIa B TPOMBIIUIEHHOCTH U ObiTy. CBoOicTBa MNpPHUPOAHBIX
YIJIEBOJOPOIOB, HAXOKICHHUE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HemnpeaenbHble (aJIKeHbI, ATKUHBI U aJIKaJIM€Hbl) U apOMaTHYECKHE YIiieBOAOPObl. ['opeHue
alETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIIIOB

— KHUCIIOpOJCOepkalllie COeAUHEHUs (CIUPTBHl U (PEHOJbl, KapOOHOBBIE KUCIOTHI M 3(UpHI,
QIbJeTUABl U KETOHBI, JKUpPBI, yriaeBoibl). IIpakThyeckoe NpUMEHEHUE STHIEHIIMKOJIS,
rimnepuHa, gpenona. Ilpumenenne popmanpaeruia, aneranbIeruia, yKCyCHOM KUcaoTel. Mblia
KaK COJIM BBICIIUX KAPOOHOBBIX KUCJIOT. MorolHe CBOMCTBA MbLIa

— a30TcojiepKallie COEJUHEHUS (aMUHBI U aMMHOKHUCIOTHI, OelKku). BricokoMosieKynspHbIe
COEIMHEHUS (CHUHTETHYECKHE M OMOJOTMYECKH-aKTHUBHBIE). MOHOMEp, MOIUMED, CTPYKTYpPHOE
3BeHO. [lonuMepu3anus dTUIeHa KaKk OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BAHUS.
I'eHeTr4ecKas CBA3b MEXKY KJIACCAMHM OPTAHUYECKUX COCTMHEHUN

IIpakTuyeckoe 3ansitue Ne 8
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Haumenosanue
pazoenos u mem

Coodeporcanue yuebHo20 Mamepuana, 1ab0pamopHsle U npaKmuieckue 3aHamus,
CamMocmosmenbHas paboma 00y4aruuxcs

Konuuecmeo
yacoe

Yposenw
0C80eHUsl

CBoiicTBa OpraHUYECKUX COCAMHEHUN OTAEJbHBIX KJIACCOB (TpUBHAIbHAS W MEXIyHapOIHas
HOMEHKJIaTypa, XHMHUYECKHE CBONCTBA, CHOCOOBI MOJy4eHHUs): IMpeleibHble (aJIKaHbl U
LMKJIOAJKAHbI), HENpeJe/ibHble (AIKEHbI, AaJKUHbI U aJKaJWeHbl) MU apoOMaTHYECKHE
YTIEBOAOPOAbI, COUPTHI U (DEHOJbI, KapOOHOBBIE KHUCIOTHI U 3(UPHI, adbACTUABl U KETOHBI,
aMUHBl ¥ aMUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHbIE COCAMHEHUS. 3a/laHus Ha COCTaBJICHUE
YpaBHEHUH XMMHUYECKUX PEaKUUN C y4acTUEM OPraHUYECKUX BEIIECTB HAa OCHOBAHUU HX
COCTaBa U CTPOECHMUSI

IIpakTnyeckoe 3ansiTue Ne 9

CocraBineHue cxeM peakiuil (B TOM 4YHCIE IO MPEeIJOKEHHBIM IIeTOYKaM MPEeBpPaIICHHI),
XapaKTepU3YIOUIMX XUMHYECKHE CBOMCTBA OpPraHMYECKUX COECIUHEHHH OTAENbHBIX KJIACCOB,
CrocoObl WX TONy4YeHUs W Ha3BaHWE OPraHUYECKUX COCAMHEHUN MO TPHUBUAIBHON WU
MEXIyHapOJAHON CHCTEMaTUYeCKOW HOMEHKIIATYpE.

Pemenrie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COEIMHEHUI OTAEJIbHBIX KJIACCOB

JlaGoparopHasi padora Ne 3

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB PH HarpeBaHUU".
[TomryyeHue sTuiIeHa W M3y4YE€HHE €ro CBOMCTB. MopaenupoBaHHE MOJEKYJ U XUMHUYECKHX
IIPEBpalCHUI Ha NPUMEPE dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U
MIPOU3BOICTBEHHON
EeITENLHOCTH
YeJI0BEKA

OcHoBHOE conep:kanue

TeopeTuquKoe oﬁyqeﬂue

buooprannueckue coequnenus. [Ipumenenue u 6uonoruueckas poib yrieBoaoB. Okucienue
YIJIEBOOB — MUCTOYHUK PHEPIUHU >KUBBIX OpraHu3smMoB. OOjacTé NMPUMEHEHUS aMHUHOKHCIOT.
[IpeBpartenus 6enkoB Uiy B opranu3Me. buonornueckue pynkuuu 6enkos. buonornueckue
¢yHKuMHU kUpoB. Posib oprannyeckoil XUMHUH B pellIeHUH Tpo0JIeM MUILEBOH 6e301MacHOCTH

Ponw opranmdeckoil XuMuu B peIieHUH MPoOJIeM dHEPTeTUUECKO 0€30MacCHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX MCTOYHHKOB HHEPruu (albTEpPHATUBHBIC
WCTOYHUKHU dHEprun ). OmacHOCTh BO3/IEHCTBHSI HA KUBBIE OPTaHU3MbI OPTAaHUYECKUX BEIIECTB
OTJENBbHBIX KJIACCOB (YTJIEBOAOPOIBI, CIUPTHI, (PEHOJBI, XJIOPOPTraHUYECKHE MPOU3BOJHEIE,
QJIBJICTUIBI U JIP.), CMBICJI TTOKA3aTeNsl MPEIEeIbHO TOMYyCTUMON KOHIICHTPAIUH

JlabopaTopnasi paGora Ne 4
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Haumenosanue
pazoenos u mem

Coodeporcanue yuebHo20 Mamepuana, 1ab0pamopHsle U npaKmuieckue 3aHamus,
CamMocmosmenbHas paboma 00y4aruuxcs

Konuuecmeo
yacoe

Yposenw
0C80eHUsl

JlaboparopHas pabdoTta: “MneHTHdUKALNS OPraHHYECKUX COSAMHCHHUI OT/ICTBHBIX KJIaCCOB”™
WUnentudukanus OpraHMYECKUX COCITUHEHUHN OTIENbHBIX KJIaccoB (Ha MpHUMeEpe ajbJAETHIOB,
Kpaxmaja, YKCyCHOH KHCJIOTBI, OCTKOB M T.I.) C HCIIOJIB30BAaHHEM HUX (DHU3UKO-XUMUYECKUX
CBOICTB M XapaKTEepHBIX KAauyeCTBEHHBIX peakiuil. JleHaTypanusi Oenka HpU HarpeBaHHH.
[[BeTHbie peaknuu OenKOB. BO3HMKHOBEHHE AaHATUTHUYECKOTO CHTHANIA C TOYKU 3PEHUSA
XUMHYECKHX TPOIECCOB MpU MNPOTEKAaHMH KAUYECTBEHHOH peakluu, IO3BOJISIOUICH
UACHTH(DUIIMPOBATH MPET0KEHHBIC OPTAaHNYECKHUE BEIICCTBA

IIpakTnyeckoe 3ansaTue Ne 10

KonTposbnas padora. CTpyKkTypa U CBOMCTBAa OpraHMYECKUX BEIIECTB

Paznen 5. Kunernue

CKHME 1 TCPMOAUMHAMHUYECCKUE 3AKOHOMEPHOCTHA NPOTEKAHUA XUMHYECCKHUX peaKHI/lﬁ

CkopocTb

OcHOBHOe co/Iep:KaHue

XUMHNYCCKUX

Teoperudeckoe o0yueHue

NI INIDN

pEeaKInu.
XUMHYECKOE
paBHOBECHE

CKOpOCTh pEakluu, €€ 3aBUCUMOCTb OT Pa3IM4YHBbIX (DAKTOPOB: MPUPOABI PEArHPYIOLIUX
BEILECTB, KOHUEHTPALMM PEarupyrolux BEIIECTB, TEMIEPATypbl W IUIOIAAU PEaKIMOHHOU
noBepxHocTH. TerioBble 3P PEeKThl XUMHUECKUX peakluil. DK30- U S3HIO0TEPMUYECKUE, PEaKIUH.
OO6patumMocTh peakiinii. XMMHUYECKOE PaBHOBECUE U €r0 CMELEHUE MO/ IEHCTBUEM Pa3IMUHbIX
(bakTOpOB (KOHLEHTpAlMs peareéHTOB WM NMPOJYKTOB pEakiMH, JaBjeHUE, TeMIeparypa) s
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUM MPOTEKaHUs XuMudecKkux npoueccon. [Ipunnun Jle [HlaTense

IIpakTnuyeckoe 3ansitue Ne 11

Permennie mMpakTUKO-OPHEHTUPOBAHHBIX 3aJlaHUNl HAa aHanu3 (PaKTOPOB, BIHUSAIOIIUX Ha
U3MEHEHHE CKOPOCTH XUMHYECKON peakluu, B T.4. C MO3UIUI IKOJIOTHYECKHU 11€7I€CO00pa3HOTO
MOBE/ICHUs B OBITY W TPYAOBOM NEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3/J0POBbS U
OKPY Ao TPUPOIHON CPEBI.

Pelenne nmpakTUKO-OpUEHTUPOBAHHBIX 33/laHUi Ha npuMeHeHue npuHuuna Jle-lllarense s
HaXOXXACHUA HaIlpaBJICHUA CMCHICHUA PAaBHOBCCHUA XUMHYECKOH pC€aKku U aHajin3 q)aKTopOB,
BIIMSIONIMX HA CMENIEHUE XUMHUYECKOTO PABHOBECHS

Pa3nea 6. PacTBopsl

Tema 6.1.

OcHoBHOE conepxaHue

Ilonsarue o

Teopernueckoe o0yuenune

pacTBopax

PactBopenne kak ¢Qusuko-xumuyeckuit mnporecc. PactBopbl. CrocoObl NPUTOTOBIECHUS

NININ|&~
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Haumenosanue Cooepoicanue yuebrnoeo mamepuana, 1a60pamopHvie U NPAKMudecKue 3aHsamus, Konuuwecmeso Yposenw
pazoenos u mem CamMoCmosimenbHas paboma 00y4arouuxcs 4acos 0CcB80eHUs
pactBopoB. PactBopuMocTs. MaccoBasi 0751 pacTBOpEeHHOro BemiecTBa. CMBICT TOKa3aTels
MPEJEIbHO JOMYCTUMON KOHIEHTPAIIMM M €ro MCIOJIb30BaHUE B OIICHKE 3KOJIOTHYECKOM
0E30I1aCHOCTH.
[IpaBuia 3KOJIOTHYECKH I1eJIeCOOOPA3HOr0 TMOBEJAEHUS B OBITY M TPYJOBOH JESITEIBHOCTH B
LEIAX COXPAaHEHHsS CBOETO 3J0pOBbSI U OKPYXKAIOIIEH MPUPOJHOM CpEeJbl; OMACHOCTh
BO3/ICHCTBUS HA KUBBIC OPraHU3MBbI ONPE/ICIICHHBIX BEIIIECTB.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, UCIIOJIb3yEMBbIE B
OBITOBOM W IPOM3BOJICTBEHHOM JIEATEIILHOCTH Y€JIOBEKA
Tema 6.2. OCHOBHOE COJIePKAHUE 2 2
HccfeHOBaHHe JlaGopaTopnasi paGora Ne 5 2
CBOHCTB pACTBOPOB 11, 5opatopras pabora « [ IpHTOTOBIEHHE PACTBOPOBY.
parop p p p p
[IpuroroBiaeHue pacTBOPOB 3aJaHHON (MaccoBoM, %) KOHIEHTpaluu (C MPaKTHKO- 5
OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OTIPEICTICHUE CPE/IbI BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha MPUTrOTOBJIEHUE PACTBOPOB
IpodeccuoHaILHO-OpHEHTHPOBAHHOE coiepkaHue ((hopMa MPAKTHYECKO# MOATOTOBKH)
Pasznen 7. Xumusi B ObITY U POU3BOJACTBEHHOI 1eATEIbHOCTH YeJ0OBEKA 3
Xumusi B OBITY I |OcHOBHOE colep:KaHne
TPOU3BOACTBCHHON IIpakTH4eckne 3aHATHS 6
ACATCIEHOCTH Hogeitmme nocTmkeHuss XUMHUYECKOM HAYKM M XMMHYECKOW TEXHOJIOTMU. Ponb Xumuu B
Hejopeka o0ecreueHnr HSKOJOTHYECKON, JHEPreTUYecKO U THIIEeBOM Oe30MacHOCTH, pa3BUTUU
MenuiuHbl. [lpaBuia moWcka W aHalM3a XUMHUYECKOM WHGOPMAIMM U3 Pa3IUYHBIX 2
HMCTOYHUKOB (Hay4yHasi ¥ ydeOHO-Hay4YHas TUTEpaTypa, CpeACTBAa MACCOBOM MH(MOpMAIIUH, CETh
WHuTepHer)
[Touck m aHanM3 KEMCOB O MPUMEHEHHUH XWMHUYECKHX BEIIECTB U TEXHOJOTHH C yYEeTOM
Oynymeit mpodecCHOHATBbHOW NEATEeIBHOCTH MO0 TEeMaM: BaXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuabl s
ANIEKTPOHMKHU, HAHOMATEPHaJIbl, TEKCTHIIbHbIE BOJIOKHA, HICTOYHUKH HHEPTUU, OPTraHUYECKHE U 4

MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3amuta: [lpencraBieHue pe3ynbTaTOB peIIeHHs KeicoB B ¢GopMe MHHH-IOKIANa C
Mpe3eHTaluen
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Haumenosanue Cooeparcanue yuebnozo mamepuana, 1a6OPAmMopHble U NPAKMUYECKUE 3AHAMUA, Konuuecmeo Vposeno

pazoenos u mem camocmosmensvras paboma 06yuaroUUxXCs Yacoe oceoenus.
JuddepennupoBanHbIii 3a4eT 2 3
Bcero 72

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yU€OHOTO MaTepralia UCIIONb3YIOTCS CIeyIoIne 0003HAYCHHUS:
1. — o3HaKOMUTENBHBIN (y3HABAaHUE paHEe U3YUYEHHBIX 00OBEKTOB, CBOMCTR);
2. — penpPOAYKTUBHBIN (BBITIOJHEHUE ICATETHHOCTH 110 00pa3ily, HHCTPYKIUHU WU TIOJT PYKOBOJICTBOM)

3— HpO,I[yKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie 1 CaMOCTOATCIIbHOC BBIIIOJIHCHUC JCATCIIbBHOCTH, pCIICHUC HpO6HeMHbIX 3aﬂaq)
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3 YCJIOBUSA PEAJIM3AIIMU TIPOTPAMMBI YYEBHOM
AUCHHUII/INHBI

3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIedeHuIo

Jlnia peanuzanyy MporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPEyCMOTPEHbI
CIIEYIOIINE CTIeUaIbHbIC MOMEIIECHUS: YIeOHbIN KaOMHET XUMUU H/UIIN Y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne yuyeOHOro kKaOmHera (HArJIsiAHbIE MOCOOMS): HaOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJI, MOJCIH KPUCTAIMYECKUX PEIIETOK,
KOJUIEKLIUM TPOCTBIX M CIIOKHBIX BELIECTB W/WIM KOJUIEKIIMH TOJIUMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, TaOnuia MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuyeckue cpeacrBa o00y4eHHMsl: KOMIBIOTEp C YCTPOWCTBAMHU
BOCIIDOM3BEJCHUS 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINMHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

OoOopynoBanue jjadoparopuu U pado4ux MecT Ja00OPaATOPUU: MEH3YPKHU,
NUIIETKU-KANeIbHUIBI, TEPMOMETPBI, MHMKPOCKOMN, JyNbl, NPEIMETHBIE U
MOKPOBHBIE CTEKJA, IJIAHIIEThl JUIsl KaleJdbHbIX peakuuid, (QuiIbTpoBaIbHAs
Oymara, MpOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJISIHHBIC MAaJOYKH, IITATUBBI JUIs MPOOUPOK; MEpHbIE
UUJIMHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHApudeckue (50-
100 ™), cTymku c TmecTUkoM, ¢appopoBble YalllKH, TUHIETHI, Q(UIBTPHI
OyMakHble, BaTa, MapJjs, YacoBbIe CTEKJa, 3JIEKTPOIUIMTKH, JabopaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp A TMOJY4YeHHs Tra3oB (WU
npoOHupKa ¢ ra3o0TBOAHON TpPyOKOM), JepxaTenu sl MPOOUPOK, CKIISTHKU ISt
XpaHEHUs] PEaKTUBOB, pa3JaTOYHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200
MJ1); IUMATENW; MAHLIETHl; TUTEIbHBIEC UMb, CEKYHAOMEPHI (TaiiMepbl), MEPHbIE
npobupku (Ha 10-20 M) m MmepHbie KoyObI (25, 50, 100 u 200 mur), BoasHas OaHs
(W11 TEpMOCTAT), CTEKJISTHHBIE MAJIOUYKH; KOHUYECKHUE KOJObI Ajig TUTpoBaHus (50
nu 100 mi); UHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas

WHMKATOpHAs IIKaja; yHUBEPCAIbHbIA MHAUKATOP; uneTku Ha 1, 10, 50 mu (nmm



no3atopbl Ha 1, 5 u 10 mit), GropeTku AJig TUTPOBAHUS, MEAUIIMHCKUE IINPHUIBI HA
100-150 mn, maGopaTopHble W/UIM aHAIMTHYECKUE BeChl, pH-MeTphI, CyIIMIBHBIHI
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. UndopManmoHHOe o0ecneveHne peajn3auu NporpaMmmbl

1. JIns peanmsaruu mporpamMmbl OMOIMOTEYHBIM (GOHI 00pa3oBaTEIBHOU
OpraHW3allid JOHKCH UMETh MEeYaTHBIC W/UITU DJICKTPOHHBIE 00pa30BaTEIbHBIC H
WH(OpPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBaHHbIE IS  MCIOJB30BAHUS B
00pa30BaTeNBpHOM IPOLIecce, HE CTapie 5 JeT ¢ MOMEHTA U3/IaHusl.

2. PexomeHnyemble ne4aTHbIC U3IaHMUS.

OcHOBHBIE MeYaTHbIE U3TaAHUS

1.AndunorenoBa, M. B. Xumusi: ydeOHMK M MPAKTUKYM IJIS CPEIHETO
npodeccruoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e m3a., uchp. u gom. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

2.1lleromuxuna, H. A. OO6mas xumus: yuebnuk ans CIIO / H. A.
[lleromuxuna, JI. B. MunaeBckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuit, A. b. Xumusa: y4eOHMK M NPAKTUKYM IS CPEIHETO
npodeccuonansaoro oopaszoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u pon. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHUK NIl cpenHero mpodeccruonansHoro odpaszoBanus / O.
A. Jle6enes, I'. H. daneeB, A. M. TonyGes, B. H. IllanoBan; mox oOuiei
pemakiment . H. ®dageeBa. — 2-e wu3n., mepepab. u gom. — Mockaa:
N3narensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTEIbHbIE HCTOYHUKHT

1. Xumusa. 10 kmacc. YrmyOnénuelii ypoBeHb : yueOHuK/ B.B. Epemun,
H.E. Ky3smenko, B.U. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. Jlynuna. — M.: [IpocBemienue, 2022, — 446, [2] c.: u.

2. Xumus. 11 kmacc. Yray6nénseiii ypoenb : ydueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. po3nos, B.B.Jlynun; nmox pen. B.B. Jlynuna. — M.:

[IpocBemenne, 2022. — 478, [2] c.: un.
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3. Xumus. YrayoneHHsiid ypoBeHb. 10—11 kimaccel: pabodast mporpamma K
muaun YMK B.B. Jlynuna: ydeOHO-MeToauueckoe mnocobue / B.B. Epemun,
A.A. lpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metonunueckoe nmocodue kK yueouuky B. B. Epemuna, H. E. Ky3pmenko,
B.M. Tepenuna, A. A. JIpo3goBa u np. «Xumud. YTrayOneHHbI ypoBeHb». 10
kimacc / B. B. Epemun, A.A. JlpoznoB, U.B. Epemmna, B. . Maxonuna,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5. Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jlpo3goBa u ap. «Xumus. YrayOneHHbIM ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Ipo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : wuL.

6. D'ycesa, E. B. Xumus qis CIIO: yuebHo-mMeroandeckoe nocodue / E. B.
['ycea, M. P. 3uranmmuna, /. . KymukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nara
obOpamenus: 14.10.2022). — PexxuM gocTymna: aJjisi aBTOpU3. M0JIb30BATEIICH.

7. UYepnukosa, H. I0. Xumusi B JOCTYITHOM HU3JIOKEHUU: YyueOHOE TTOCOOHE

s crio / H. FO. YepaukoBa. — 2-e usn., crep. — Cankt-IlerepOypr: Jlanb, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texct: anexktpoHHbiii // JlaHs:
3JIEKTPOHHO-OnOMmoTeuHas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obpamenus: 14.10.2022). — Pexxum goctynma: i aBTOPU3. MOJIb30BaTENEH.

8. Ilenuinpina, JI. B. Xumusa: yueobnoe mocodue / JI. B. [lleBuuiipina, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texkct: aneKkTpoHHbIN // JlaHb: 351eKTpOHHO-OUOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOJIh30BaTEICH.

9. bmunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. baunos, U. JI.
[Tepdunona, T. B. CokonoBa. — 2-¢ usn., crep. — Cankr-IletepOypr: Jlans, 2021.

— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: 3ynekTpoHHBIN // JlaHb:
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3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum goctyIia: i1 aBTOPHU3. MOJIb30BaTENEH.

10. T'abpuensn, O. C., Jlpicora, I'. I'. Xumusa: kHUTa 171 TperiofaBaTes:
y4eb.-meTo1. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuukoBa H. 1O., MemepskoBa E. B. Pemaem 3agaun no xumuu
camocrosTensHo: yuebHoe mocodue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesuukoB B. A. COOpHUK ymnpaKHEHHH M 3a1ad IO OpPraHu4YecKou
xuMuu: ydeoHoe rocooue / B.A. PesaukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 c.

13. Kamyctura A. A., Xampuenko W. I'., JluGanor B. B. OO6mas u
Heopranudeckas xumud. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. T'abpuensan O.C. Xumus: yueb. 1is ctyd. npod. yueod. 3apeaenuti / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumua pansg npodeccud U CIEHHATBHOCTEN
TEXHUYECKOTO TMpoduisa: YYeOHHK JUIS CTYA. YYpeKISHUH cpea. mpod.
obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e u3na., crep. — M. :
N3 narenbckuit ueHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — XXypuan «XumMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — neknuu 1o XUMHUM Ha caite

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonymnisipHblii  MPOEKT «JeMeHThl OoyblIoN Hayku» ((pusuka,
XUMUS, MaTeMaTUKa, aCTPOHOMMS, HAyKH O XW3HM, Hayku o 3emuie). HoBoctu
HAyKW, KHUTY, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKIIMH, SHIIUKJIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nomyJsipHoro xypHana «llorenuman». XypHan uzmaéres c
2005 1., ¢ 2011 . — pazgen « Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

CaiiT Hay4HO-TIONYJISIPHOTO KypHana « XUMHUS U KU3Hb». JKypHan u3gaércs
c 1965 .
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 37€KTpoHHas OuOIMoTeka xumuueckoro mnopraia «Chemnety,
COJCPKUT yueOHbIe W HH(POPMAIIMOHHBIE MAaTepHaNbl JIsi IIKOJIBHUKOB H
yuutenei. B Heli MOXKHO HallTH yd4eOHUKH MO OOIIel U HEOPTraHMYECKON XHMUH,
OpPraHUYeCKON XHWMHH, MYJIbTUMEIUAMATEPUANIbl, a TaKXKe 3a1aud XUMHUYECKUX
OJIUMIINAJ] C PEUICHUSIMH, 3a/1a4l BCTYMUTENIbHBIX SK3aMEHOB JJIs1 aOUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nupopmanmonnsle MaTepuaisl 00 onuMmnuagax: MOCKOBCKOW TOpOJICKOH,
Bceepocceniickorr, MenneneeBckor, Mexnynaponnou. IlpuBenensl 3amaun
TEOPETUUYECKUX U SKCIEPUMEHTAIBHBIX TYPOB, NMOAPOOHBIE PELIEHUS, COUCKU U
dboTtorpaduu nodbenurenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucreMa JUCTAaHIIMOHHOTO OOy4YEHHMSs, HAIIpaBJeHHAs B IEPBYIO ouepe/b Ha
MOJATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT WMIKOJBHBIX 10 MeEXIyHapOaHOM.
CallT colep>KUT OrPOMHOE KOJIMYECTBO 3ajay, CrPYHIIMPOBAHHBIX KaK IO TEMaMm,
Tak W 1o onuMmnuagam. [lo BceM OCHOBHBIM paszfenaM XHUMHUW TPUBEIEH
TEOPETUUYECKUI MaTepual U pa300paHbl pelIeHUs] TUMOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHOoTexHONOTUsAIM. OCHOBHAs 11€JIb — pa3BUTHE 00pa30BaHUS B
o0nacT HAHOTEXHOJOTMM M  MOATOTOBKA K  HMHTEPHET-OJIMMIIMAJE IO
HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas copaBouyHas uHpOpMalMs O XUMHYECKUX DOJIEMEHTaX M HX
CBOMCTBaXx (Ha aHIJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKos3bIYHBIN CalT O CBOMCTBAX XMMHUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
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HexomMmepueckuii  calT  OHJaliH-OOpa3oBaHUs,  COJEPKUT  MHOIO
WHTEPECHBIX O00pa30oBaTEIbHBIX KYpPCOB W BHUICOJIEKIUN JJisi IIKOJBHHUKOB,
CTYAEHTOB M yuHuTenen. ECTh HECKOIBKO KypCOB IO XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIM B MUPE XUMUU
UH(GOPMAIIMOHHBIN HHTEPHET-PECYPC (CaNT IIIATHBIN).

13. http://www.organic-chemistry.org/

[Toprain mo opraHnYeCKOM XMMHUU HA AHTJIMMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XMMHUU: KIIAaCCUYECKHE YUYCOHHKH, CIPABOUYHUKH, DHIIMKIIONEIUU,
MIOMCK OPraHMYEeCKUX W HEOPTaHWYECKUX PEAKIHM, COCTABJICHHUE YPaBHEHUM
peaxkuui.

15. http://orgchemlab.com/

CailT, moCBANIEHHBIN IPaKTUYECKON paboTe B 1abopaTopuu
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4 KOHTPOJIb U OLIEHKA PE3Y/IGTATOB OCBOEHHUA YYEEHOH
AUCHHUII/INHBI

Kontponib u  olleHKa  pe3yibTaTOB  OOy4Y€HHS  OCYIIECTBISAETCS
mpernojiaBaresieM B MPOIECCe TPOBEACHUS  MPAKTUYECKUX  3aHIATHH U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBIIOJIHEHUS OOYyYarOIIMMUCS
WHIUBUYyaJIbHBIX 3a/IaHHUM, MPOEKTOB, HCCleqoBaHUN. Pesynbrarel 0OydeHUs
OTIPEJICIISIIOT, YTO O0ydYaroImuecs TOJDKHBI 3HATh, IOHUMATh W JIEMOHCTPUPOBATH
MO 3aBEPIICHUH U3yUYECHUSI TUCIUTLITUHBI.

st hopmMupoBaHus, KOHTPOJISL M OIEHKU Pe3yJbTaTOB OCBOCHUS YUeOHOM
JTUCITUTIIMHBI UCTIOIB3YETCSl CUCTEMA OTICHOYHBIX MEPOTPUATHM, TTPEACTABIISIIONIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSTUH, COTJAaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenus u chopmynaupoBanHbix ¢ ydetoM @OI'OC COO (mpeameTHbIC
pe3ynbTathl 1o gucuuiiuuae) u ®I'OC CIIO.

[IpomexxyTouHasi aTTecTalusi yCTaHOBIeHa B Bujie AU epeHIIMpOBaHHOTO

3a4€Ta.



OK/IIK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

OcHoBHoOE cOJ

ep:KaHHe

1 Pazzen 1. OcHOBBI CTPOEHUS DopmyaMpoBaTh 0a30Bble MOHATUA U
BellecTBa 3aKOHbI XMMHH
1.1 [OK 01 CTpoeHue aTOMOB XUMHUYECKUX CocTaBiaTh XUMHUYECKHE (POPMYITBI 1. Tect «CTpoeHUE aTOMOB XUMHYECKHUX
AJIEMEHTOB U MPUPO/IA XUMUUYECKON |COCTMHEHUN B COOTBETCTBUU CO 3JIEMEHTOB ¥ MPUPOJA XUMUUYECKON CBSI3M».
CBSI3U CTETNEHbIO OKUCIICHUSI XUMUYECKUX 2. 3a1ayy Ha COCTABJICHUE XUMUYECKUX
AJIEMEHTOB, UCXO/IS U3 BAJICHTHOCTH U |(POPMYJI IByXaTOMHBIX COSTUHEHHH (OKCUIOB,
AIIEKTPOOTPHUIATETLHOCTH Cynb(hUI0B, THAPUAOB U T.I1.).
3. 3agaHus HA UCTIOJIB30BAHUE XUMHUYECKOM
CUMBOJIMKH U HA3BaHUU COCTUHEHUIT 110
HOMEHKJIaType MEXIyHapOJIHOI'O COI03a
TEOPETUYECKON U MPUKIATHON XUMHUU U
TPUBUAILHBIX Ha3BaHUMU ISl COCTABIICHUS
XUMHYECKHUX (OPMYII JIBYXaTOMHBIX
coeMHEHUH (OKCUIOB, CYJTb(OHUIOB, THAPUIIOB
U T.IL.) ¥ JPYTHX HEOPTaHUYECKUX COCIMHEHUN
OTJIEJIbHBIX KJIACCOB
1.2 |OK 01 [Mepuoanueckuii 3akoH 1 Tabnauma | XapakTepu30BaTh XUMHUECKUE 1. Tect «Mertamnuueckue / HEMETaUTHUECKHE
OK 02 J.W. Menneneena AIIEMEHTHI B COOTBETCTBUU C UX CBOMCTBA, AJIEKTPOOTPHUIATETLHOCTD U

MTOJIOKEHUEM B NEPUOANYECKON CHUCTEME
XUMHYECKHX 3JieMeHToB [[. 1.
Meneneena

CPOJICTBO K 3JIEKTPOHY XMMUYECKUX IJIEMEHTOB
B COOTBCTCTBUC C UX BJICKTPOHHBIM CTPOCHUEM
Y TIOJIOXKEHUEM B NIEPUOJIUYECKON CUCTEME
xumudeckux anemenToB .. MeneneeBay.
2. IlpakTyeckue 3a/laHus Ha YCTaHOBJICHUE
CBsA3U MCXKY CTPOCHUEM aTOMOB XUMHYCCKUX
3JIEMEHTOB M NEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX DJIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBHH C MOJIOKEHUEM
[Iepnonnueckoii cucreme.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE




OK/IIK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

TEOPETUUCCKHE 3aJJaHuUs Ha XapaKTepU3aIHIo
XUMHUYECKHX DJIEMEHTOB: «MeTtauindeckue /
HEMETaUIMYECKHE CBOMCTRA,
3JEKTPOOTPULIATEILHOCTh U CPOJICTBO K
JJIEKTPOHY XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM CTPOCHUEM U
MOJIOXKEHUEM B MTEPUOMYECKON CHUCTEME
xumuueckux asementoB .. MeHneneesa»

Pa3znen 2. XuMu4yeckue peakuuu

XapakTepu30BaTh TUIIBI XHMHYECKUX
peaxkuuit

KontpoabHnas pa6ora
«CTpoeHHe BelleCTBA U XMMHYeCKHe
peaKkuum»

2.1

OK 01
OK 04

THUnbl XUMHUYECKUX PEAKITAN

CoCTaBIISATh peakuy COCTUHCHHS,
pa3ioxeHus, 0OMEeHa, 3aMeIICHHSI,
OKHUCJIMTEILHO-BOCCTAHOBUTEIBHBIE
peakinuu

1. 3agauu Ha cocTaBiIeHUE YpPaBHEHUI
peaKuuii:

— COCIMHCHM S, 3aMCIICHUS, PA3JI0KCHHUSI,
obMeHa;

— OKHCJIUTEIBHO-

BOCCTAHOBHUTEIIHHBIX PEAKIIUN C
UCTIOJb30BaHUEM METOA PIEKTPOHHOTO
OajaHca.

2. 3ajaum Ha pacyeT Macchl BEIIeCTBa UITU
00BéMa

ra3oB M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB; PACUEThI

Macchl (00bEMa, KOJITMYeCTBa BELIECTBA)
IPOAYKTOB PEAKINH, €CIIH OJHO U3 BEIIECTB
AMEeT MPUMECH

2.2

DNEKTPOTUTHYECKAS JUCCOITUAITIS
Y1 MOHHBIN OOMEH

CocTaBiATh ypaBHEHUSI XUMUYECKHUX
peaKIMy MOHHOTO OOMEHA C Y4acTHEM
HEOPraHNYECKHUX BEIIECTB

1. 3agaHus Ha COCTABIEHUE MOJIEKYJISIPHBIX U
HMOHHBIX pEaKLUUi C y4aCTUEM KHCIIOT,
OCHOBAaHHU U COJIEH, YCTAHOBJIEHNE U3MEHEHUS
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OK/IIK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

KHCJIOTHOCTH CPEIbl
2. Jlaboparopnas pabota "THIIBI XUMHYECKUX
peakuuii"

Paznen 3. Ctpoenue u cBoiicTBa
HEOPraHU4eCKHX BellecTB

HccienoBath cTpOEHUE U CBOMCTBA
HEOPraHU4eCcKHX BellecTB

KonTpoabHasi padora
«CBoiicTBa HEOPraHUYECKHUX BElIEeCTB)

3.1

OK 01
IK 1.7
K 2.1
IIK 4.6

Knaccugukanus, HOMEHKIATypa U
CTPOEHHE HEOPTaHNUECKHUX BEIIECTB

KrnaccuduiupoBars HeOpraHU4ecKue
BEIIIECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «<HomeHkaTypa u Ha3BaHUE
HEOPraHUYECKUX BEILECTB UCXOMS U3 UX
XUMHUYECKON (POPMYJIbI UJIU COCTaBJIECHHE
XUMHYECKON (OPMYIIbI UCXO/IS U3 HA3BAHUS
BEILECTBA 10 MEXTYHAPOIHON WU
TPUBHAIIbHOI HOMEHKJIIATYPE».

2. 3agauyn Ha pacyeT MacCOBOM 10 (MacChl)
XUMHYECKOT0 3JIeMEHTa (COeIMHEHUs) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1anus Mo KiacCu(UKAIINHU,
HOMEHKJIAType U XUMHUYECKUM (opMyiaM
HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KJIACCOB.
4. [IpakTuyeckue 3a1aHNs Ha ONpeieTIeHNe
XMMHUYECKON aKTMBHOCTH BEILECTB B
3aBUCHMOCTH BU/1a XUMHUECKOH CBSI3U U THIA
KPUCTAJUIMYECKON PEHIETKU

3.2

OK 01
OK 02
K 1.7
IIK 2.1
1K 4.6

Du3znKo-xuMHUeCcKre CBOMCTBA
HEOPraHUYECKUX BELIECTB

VYcranaBnuBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKHUX CBOWCTB HEOPTaHUUECKUX
BELIECTB OT CTPOCHUSI aTOMOB U
MOJIEKYJI, & TAKXK€E THIIA
KPUCTAJUIMYECKOUN pEHIETKH

1. Tect «OcoGeHHOCTH XMMHUYECKHUX CBOWCTB
OKCHJIOB, KUCJIOT, OCHOBaHUM, aM(OTEpHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3aaHus HA COCTABJICHHE ypaBHEHUI
XAMHAYECKHUX PEaKIUi ¢ y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPIaHWYECKHUX BEIECTB: OKCHIOB
METaJJIOB, HEMETAJJIOB ¥ aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
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OK/IIK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

OCHOBaHMH ¥ aM(pOTEPHBIX THAPOKCHIOB,
HEOPTaHUYECKUX COJICH, XapaKTePU3YIOIUX UX
CBOMCTBa M CIIOCOOBI MTOYYEHHUS.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETHYECKHE 3a/1aHHs Ha CBOMCTBA U
MOJTyYeHHE HEOPraHMUECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukanms HeOPraHUIECKUX
BEILECTB

HccnenoBaTh Ka4eCTBCHHbBIC pcaknuuu
HCOPTraHN4YCCKUX BEIICCTB

1. IIpakTUKO-OpHUEHTUPOBAHHBIC 3aJaHUS IO
COCTABJICHHIO XMMUYCCKUX PEAKIUH C
y4acTHEM HEOPTaHMYECKUX BEIIECTB,
UCITIOJIB3YEMBIX IS UX UACHTU(UKAIIH.
2.JIaGoparoprast pabota: “Unentudukamnus
HEOPraHUYECKUX BEIIECTB

Paznen 4. Ctpoenue u cBoiicTBa
OpPraHMYecKux BellecTB

HccaenoBaTh cTpoeHne H CBOWCTBA
OpPraHHYeCKHX BelIeCTB

KontpoabHnas pa6ora
«CTpoeHHe U CBOHCTBA OPraHUYeCKHX
BelIeCTB)

4.1

OK 01
IIK 1.7
K 2.1
IIK 4.6

Knaccugwukamus, ctpoenne u
HOMEHKJIaTypa OpPraHU4eCKUX
BEIIIECTB

KrnaccudunupoBats opraHndecKue
BEIIIECTBA B COOTBETCTBUU C UX
CTpOCHHEM

1. 3amanus Ha COCTaBIICHUE Ha3BaHUI
OpPTaHUYECKUX COSAMHEHUN MO TPUBUAIBHOM
WY MEXITYHApOJIHON CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3a1aHus Ha COCTABJICHUE TTOJTHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPTraHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB.

3. 3agauu Ha onpeneneHne MpocTenien
(hopMyJTbI OPraHNYECKOM MOJIEKYJIBI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)
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Ne OK/IIK Monyas/Paznen/Tema PesynbTaT 00yuenus THbI OLEHOYHBIX MePONPUATHI
4.2 |0KO01 CBolicTBa OpraHMYECKUX YcranaBnuBaTh 3aBUCUMOCTD (pu3uko- | 1. 3agaHust Ha COCTABIICHUE YPaBHCHUM
OK 02 COCIMHEHUN XUMHUYECKUX CBOMCTB OPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
OK 04 BEILECTB OT CTPOEHUSI MOJIEKYJI OpPraHUYECKUX BEUIECTB HA OCHOBAHUU UX
K 1.7 COCTaBa M CTPOCHHS.
[IK 2.1 2. 3alaHus Ha COCTaBIICHUE YPABHEHUI
IIK 4.6 XUMUYECKHUX PEAKLUN, WIUTFOCTPUPYIOIIUX
XUMHUYECKHUE CBOMCTBA C YYETOM MEXaHHU3MOB
IIPOTEKAHU JTaHHBIX PEAaKIUi U T€HETUYECKON
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB.
3. PacyerHble 331a4u 110 ypaBHEHUSM PEAKIUI
C y4acTHUEM OPraHUYECKHUX BEILECTB.
4. JIaboparopnas padota “IIpeBpaieHus
OpPraHWYECKUX BEUIECTB IIPU HAIrPEBAHUU"
4.3 |OKO01 Wnentuduxaius opraHndeckux UccnenoBars kauecTBeHHbIE peakuun | l.IIpakTuko-opueHTHpOBaHHBIE 3aJaHUS 110
OK 02 BELIECTB, UX 3HAUECHUE U OpPraHUYECKUX COSAUHEHUN OT/IEIbHBIX |COCTABJIEHUIO XUMUYECKHUX PEAKIIU ¢
OK 04 MpUMEHEHUE B OBITOBOU U KJIacCOB y4acTHEM OPTaHMYECKHUX BEIECTB, B T.4.
IIK 1.7 MIPOU3BOACTBEHHOM IESITENBHOCTH UCIIOJIB3YEMBIX ISl X UACHTU(UKAIIUU B OBITY
IIK 2.1 YeJloBeKa Y IIPOMBIIUIEHHOCTH.
[IK 4.6 2.JIaGoparopnas padota: “UnenTuduxarus
OpPraHUYECKUX COEAMHEHNUN OTIEIbHBIX
KJIacCoB”
S Pa3nen 5. Kunernueckue u XapakTepu3oBaTh BJIUSIHUE
TepMoJHHaAMHYECKHE PA3IHYHBIX (l)ﬂKTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTH MPOTEKAHUS H CKOPOCTb XMMHYECKHX PeaKuui
XHMHUYECKHX peakumni
5 |OKO01 CKOpOCTh XUMUYECKUX PEAKIU. XapakTepru30BaTh BIUSHUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
OK 02 XVMHYECKOE paBHOBECHE KOHIICHTPALMU pearupyromyx BeIIecTB |3aJaHus Ha aHalIu3 (pakTOpoB, BIMSIOMINX HA
K 1.7 Y TEMIIEPATypPhl Ha CKOPOCTH M3MEHEHNE CKOPOCTH XUMUYECKON PEAKIIH.
IIK 2.1 XUMHUYECKHUX PEaKIINN [IpakTHKO-OpHMEHTHPOBAHHBIE 3aJaHMSI HA
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Ne OK/IIK Monyas/Paznen/Tema PesynbTaT 00yuenus THbI OLEHOYHBIX MePONPUATHI
[IK 4.6 XapakTepu3oBaTh BIUSHUE U3MEHEHUs |TIpuMeHeHue npuniuna Jle-Ilatense ais
KOHIICHTPAIlMU BEIIECTB, PEaKIIUU HaXO0’KJICHUS HAMPABJICHUS CMEILCHUS
Cpellbl U TEMIEpaTyphl Ha CMEILIEHHE paBHOBECHS] XUMUYECKOU PEaKIMi U aHAIH3
XUMHUYECKOTO PaBHOBECHUS (akTOpOB, BIMAIONIUX HA CMEILIEHUE
XMMHYECKOTO PaBHOBECHS
6 v 6. P HccnenoBaTh HCTUHHBIE PACTBOPBI €
A30€1 0. TACTBOPEI 3aJJaHHBIMH XapaKTEePUCTHKAMU
6.1 |OKO01 ITonsTHE O pacTBOpax PaznuuaTth HCTUHHBIE PACTBOPBI 1. 3agaun Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. [IpakTUKO-OpUEHTUPOBAHHbBIE PACUETHbHIE
IIK 1.7 3a/laHus Ha IUCIIEPCHBIE CUCTEMBI,
K 2.1 UCIIOJIb3yEMbIE B OBITOBOM U
11K 4.6 MIPOU3BOJACTBEHHOM JIESITEILHOCTH YeJI0OBEKa
6.2 |OKO01 UccnenoBanue cBoiicTB pactBopoB |MccienoBaTh GU3NKO-XUMHUYECKHE JlabopaTtopHas pabota
OK 04 CBOMCTBA HCTUHHBIX PaCTBOPOB “IIpuroToBiaeHue pacTBOPOB”
K 1.7
K 2.1
[IK 4.6
Il | IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHNe MPUKJIATHOTO MOLYJIs1)
7 Paznen 7. OuenuBaTtp nocjaeaAcTBUs ObITOBOM U |3amuTa Keica (¢ yueToM Oyayuiei

Xumus B ObITY H
NPOU3BOICTBEHHOM /1esITeIbHOCTH
YyeI0BeKa

NMPOU3BOJACTBEHHOM 1eITeJIbHOCTH
YyeJJOBEKAa ¢ MO3UINH KOOI HIECKOM
0€301acCHOCTH

npodeccuoHAIbLHOM 1esITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IK 1.7
IIK 2.1
1K 4.6

XuMus B ObITY U
IIPOU3BOJICTBEHHOMU JESITEIbHOCTU
YeJioBeKa

OHCHI/IBaTB IIOCICaACTBUA 6I)ITOBOI\/'I n
MIPOU3BOJICTBEHHOM JIEATETLHOCTH
YeJI0BEKA C TO3UIINNA DKOJIOTHYECKOM
0€e301acCHOCTH

Keiic (¢ yuerom Oynymieit npodeccronanbHoM

NESITEIIbHOCTH)

Bo3MosxHBIE TEMBI KEHCOB:

1. IToTenienue KIMMaTa U BLICBOOOKICHHE
ra30BBIX THIPATOB CO JHA OKEaHAa.

2. bynymue marepuansl sl aBUa-, MallliHO-

MPUOOPOCTPOCHUS.

)51
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OK/IIK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

3. HoBble MaTepualibl A1 COTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PAaCTUTEJIbHBIX
npenaparos
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