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1. OBIIAA XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMBbI
OBIIEOBPA3OBATEJIbHOU IUCHUIIJIMHBI «XUMMU S

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHO TmNpo(ecCHOHAIbHOMI

00pa3oBaTeIbHOI MPOrpaMMBbI

O6m1eoOpazoBaTenbHAS JUCITUTUIMHA « XUMUS» U3ydaeTcsi Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeNbHON MOATOTOBKE YYEOHOro IUIaHa OCHOBHOM Mpo¢ecCHOHANIbHON
oOpazoBarenbHO# iporpammbl B cooTBeTcTBUU ¢ PI'OC 44.02.06 TlpodeccronanbHoe
oOyuenue (1o orpaciisiMm), yrBepxaeHHoro IIpukazom Munnpocseuenus Poccuu ot
12.09.2023 r. N 674.

[TpuknaaHoit MoAysb BKIOYaeT oauH paznen. Pazmen 7 «Xumus B ObITYy U
MPOU3BOJICTBEHHOM  JEATENIbHOCTH  YeJIOBEeKa»  peanu3yercs Uil BCeX
npodeccuil/cnenualbHOCTE Ha MaTepuase KEMCOB, CBSI3aHHBIX C HKOJOTUYECKOM
0€e30MacHOCThI0O M OIICHKOM  MOCJHEACTBUM  OBITOBOM U  IPOU3BOJICTBEHHOU
NEeSATEIbHOCTH, M0  OTpacisM  Oyaymiedl  npodecCUOHANbHOM  JeATEeTbHOCTH
oOydJaronuxcs.

1.2. Ilesn ¥ nIaHUPYeMble Pe3YJIbTATHI 0CBOEHUS THCIIUILTHHbI

12.1. Iean u3agaum TUCIUIIJIMHBI

DOopMHpPOBAaHUE Yy CTYACHTOB MPEICTABICHHUS O XHUMHYECKOW COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI IPUHSTHUS PEIICHUH B )KU3HEHHBIX U
IPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOIHOM Cpejie.

3agauyu IMCHUNIMHBI:

1) chopmupoBaTh MOHMMAaHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYCCKUX
IIPOLIECCOB U SABJIEHUN B OKPYXKAIOUIEH Cpeie, LENOCTHOW HAaydyHOW KapTHUHBI MUDA,
B3aMMOCBSI3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTAaBJIATH (POPMYJIbI HEOPTaHHUYECKHUX U OPraHUYCCKHX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIINMA, OOBSICHSATh UX CMBICI, HHTEPIIPETUPOBATh
Pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMmupoBaTh  HAaBBIKM  NIPOBEACHHS  MPOCTCHIINX  XHMHYCCKUX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN C COOIIOIEHUEM MPaBUII 0€30MMaCHOTO 00paIleHUs
C BEIIeCTBaMH 1 J1a0OPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMCHHUS HCIOJb30BaTh HMH(POPMAIIMI0 XUMHUYECKOTO XapakTepa Hu3
Pa3INYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHUS TPOTHO3MPOBATD MOCIIEACTBHS CBOSH IEATCILHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHIKCHHH XMMHUYECKOH HAyKd H
TEXHOJIOTUMN JJIsl pPa3BUTHUS COITMAIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Tlnanupyemble pe3yJibTaThbl 0CBOEHUs 00111e00pa3oBaTebHOI AUCHUILUIMHBI B c00TBeTcTBHHU ¢ ®T'OC CIIO u Ha

ocaose ®I'OC COO

MMPUMEHUTEIILHO K
Ppa3IMYHbIM KOHTECKCTaM

CaMOCTOSITEIIFHO BBIMOJHATh TAKYIO EITCIbHOCTD;
- UHTEpeC K Pa3IMYHbIM cdepaM npodhecCHOHaIbHOM AeSTeIbHOCTH,
OBiageHne  YHHBEPCAIbHBIMH  Y4eOHBIMH  MO3HABATEIHLHBIMH
JeHCTBUSAIMU:

a) 0a30Bble JJOTHYECKHUe AelCTBUS.

- CaMOCTOATENILHO (HOPMYJIMPOBATh U AKTYyaTH3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHaBIUBATH CYNICCTBCHHBIN MPHU3HAK WJIM OCHOBAHMUS LTSI CPABHEHHUS,
KIaccu(puKauu 1 0000ICHHS;

- ONpEAeNSTh IENH NeATeITLHOCTH, 3a1aBaTh IapaMeTPhl U KPUTEPUHU UX
JIOCTHOKEHUS,

- BBIIBILTH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHUS B PaCCMAaTPHUBACMBIX
SIBJICHUSAX

- BHOCHUTH KOPPEKTHUBBI B JCSITEIBHOCTD, OI[CHUBATH COOTBETCTBHE
Pe3yabTAaTOB LIEJISIM, OICHUBATH PUCKH MOCICACTBUHN EATSIbHOCTH;

- Pa3BUBATh KPEATUBHOE MBIIIIJICHHE MPU PEIICHHUH YKU3HEHHBIX TPOOIIEM

0) 6a3oBbBIE HCCIIEI0OBATEILCKHE e CTBUS:

- BIQJCTh HAaBBIKAMU  yYCOHO-WCCIICIOBATENICKOH W MPOCKTHOU
JIeSITETIbHOCTH, HABBIKAMH Pa3peIICHUs MPo0IieM;

- BBISBJIATH NPHUYUHHO-CIICIICTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3a1ady,
BBIJIBUTATh THIIOTE3y €€ pCIICHHs, HaXOMUTh apryMEHTHl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a1aBaTh MapaMeTPbl U KPUTCPHH
pelICHNUS,

- aHaJIM3WPOBATH MOJYYCHHBIC B XOA€ PCIICHHS 3a1aud PEe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX TOCTOBEPHOCTb, MPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh MEPCHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECCKYIO 001acTH
JKM3HEAEATEILHOCTH;

- YMeTh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 001acTeH;

KoJ1 1 HauMeHOBaHHe ILi1anupyembie pe3yJbTaTbl OCBOCHHUS JUCHHILIMHBI
¢opmupyembix
. " HCHUIIMHAPHBI

KOMIIeTeH Uit O6mue Juc pHbBIE
OK 01. Berbupats B yacTu TPY10BOI0 BOCIIMTAHMS: - BJIANETh CUCTEMOM XUMHUYECKUMX 3HaHHUM, KOTOpas BKIIOYAET:
crocoOBblI peneHusI3aaa4y - TOTOBHOCTb K TpyZly, OCO3HAaHNEC LICHHOCTH MaCTCPCTBa, pr/:[on}o61/1e; OCHOBOIIOJIararoiue MOHATHUA (xuMuyecKui JJIEMEHT, aToM,
HpoGhecCHOHATBHOM - TOTOBHOCTb K aKTUBHOMW JESTENBHOCTH TEXHOJOIHYECKOW U COLMANBHON | 3reKTpoHHast 000I09Ka aToMa, S-, p-, d-3JIeKTPOHHBIC OPOHTAIIN ATOMOB,
JICATCIIbHOCTU HarpaBJICHHOCTH, CIIOCOOHOCTh HHAIMHPOBATD, INIaHAPOBATb M| MOH, MOIJIEKYyJla, BAJICHTHOCTb, DJJICKTPOOTPHLATECIIBHOCTb, CTCIECHb

OKUCJICHHS, XUMUYECKasi CBsI3b, MOJb, MOJISIpDHAs Macca, MOJIIPHBIN
o0beM, YIrIeponHbI CcKeNleT, (YHKIMOHANbHAs TpyIIa, pajauKal,
HU30MEpHsl, U30MEPBI, TOMOJIOTHYECKHUI Psill, TOMOJIOTH, YTI€BOAOPOABI,
KHCJIOPOA- U A30TCOZAEpIKAIe COCTMHEHHS, OMOJIOTHIEeCKH aKTHBHBIC
BeIeCcTBa (YIIIEBOIBI, )KUPHI, OCIKN), MOHOMED, TTOJIHMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHNS, KPUCTAIINYECKAs PELIETKa,
THUITBI XUMHUYECKHX PEAKIUH (OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIE, 9K30-
W DHIOTEPMHUYECKHE, pEaKkIUd HOHHOTO oOOMEHa), pacTBOp,
JJIEKTPOJIUTBL, HEBJIEKTPOJUTHI, JJIEKTPOIUTHYECKAS JIUCCOLMALINS,
OKUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMMUYECKON peakuuuy,
XMMHYECKOe DPAaBHOBECHE), TEOPHUH M 3aKOHBI (TEOPUSI XHMHUYECKOTO
CTpoeHHsi opraHudeckux BemectB A.M. bByrmnepoBa, Teopus
3JIEKTPOJIMTUYECKOW — JUCCOUMaluM, nepuoiaudeckuid 3axkon JI.W.
MeHnaeneeBa, 3aKOH  COXpaHEHHS  MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH A3bIK XUMHH, (DAKTOJIOTHYECKHE CBE/ICHHS O CBOHWCTBAX,
COCTaBe, IIOJNyYEHHH M 0O€30I1aCHOM HCIOJB30BAHUHM BAXHEHIINX
HEOPraHMYECKUX M OPraHMYECKHX BELIECTB B OBITY M IPAKTUYECKOH
JIeSITEIbHOCTH YETI0BEKa;

- YMETb BBISBIIATH XapaKTEepPHbIC NPU3HAKU U B3aHMMOCBSI3b M3yYEHHBIX
MOHATHUH, NPUMEHATH COOTBETCTBYIOIIME TOHSATHA NpPU OMNHUCAHUU
CTPOEHUSI U CBOMCTB HEOPraHMYECKHX U OPraHUYECKUX BELIECTB U UX
[PEBPALEHUM; BBIABIATH B3aUMOCBS3b XUMHUYECKMX 3HAaHUUH C
NOHATUSIMM U NPEIACTaBICHUSAMHM JPYIMX €CTECTBEHHOHAYUYHBIX
IIPEMETOB;

- yMeThb HCHOJb30BAaTh HAUMEHOBAHMA XUMHUECKUX COEAUHEHMI
MEXYHapOJHOIO COM03a TEOPETUYECKOM U MPUKIAJAHOM XUMUH U
TpPUBHAJbHBIE HA3BaHWs BAXKHEHIIMX BeIIECTB (STHJEH, alleTUIIEH,
riuueput, GeHou, hopManbiaeru, yKCycHast KHCIIOTa, TINIUH, yrapHbId
ras, yrieKHuciblil ra3, aMMuaK, raieHas u3BecTb, HeralieHasi U3BECTb,




- BBIABUT'aTh HOBBIC UEH, NIPEIAaraTb OPUTMTHAJIIBHBIC IIOAXO0AbI Y PEIIICHNS,
- COCOOHOCTH UX UCIOJIL30BAHUS B IT03HABATCIIBHOMN U counaanoﬁ
TMPAaKTUKE

NUThEBas coJa W JPYTHX), COCTABIATh (OPMYJbl HEOPTaHHMYECKUX U
OpPTaHWYECKHX BEIICCTB, YPABHEHUS XUMHUECKUX PEaKIUN, OOBICHATDH
UX CMBICI; TIOATBEPKAATh XapaKTepHble XUMUUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMM  JKCIIEPUMEHTaMM M  3alUCSIMM  ypaBHEHUI
XUMUYECKUX PEAKIIUIL;

- YMETh YCTAaHABIMBATh MPUHAIJIC)KHOCTh U3YUYEHHBIX HEOPTaHHIECKIX
W OPraHWYECKHX BEHIECTB K OIPENeNIeHHBIM KilaccaM M TpyIIam
COEIMHEHU, XapaKTepu30BaTh UX COCTaB M Ba)KHEHIIMEe CBOWCTBa,
ompenenaTh BUABI XUMHUECKUX CBs3el (KOBaJeHTHas, MOHHaf,
MeTajuln4yeckas, BOJOPOAHAs), THUIBl KPUCTAUIMUYECKUX PELIETOK
BEILIECTB; KJIaCCU(UINPOBATH XUMUYECKUE PEAKIIUH;

- copMHpOBaTh NPEACTABICHUA: O XHUMHUYECKON COCTaBIAIOIICH
eCTeCTBeHHOHay‘{HOﬁ KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUN SIBJICHUM
IpUpOABI, B (OPMHUPOBAHUU MBIINUICHUS W KYJIbTYpHl JHIHOCTH, €¢
(YHKINOHATHHON  TPaMOTHOCTH, HEOOXOIWMOW IS  pEIICHUS
MPaKTUYECKUX 3a7ad W SKOJOTHICCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U TIPUPOTHOM CpeIe;

- YMETbh IPOBOAMTE PACUETHI IT0 XUMUIECKUAM (POPMYIIaM B ypaBHSHUSIM
XUMHYECKIX pPEaKIUH C WCIOJb30BaHHEM (U3WICCKUX BEIWYHH,
XapaKTepU3YIOMINX BEMIeCTBA C KOJNUYECTBCHHOW CTOPOHBI: MACCHI,
o0beMa (HOPMAaJbHBIE YCIOBHS) Ta30B, KOJHYECTBA BEIICCTBA;
HCIOJIb30BATh CUCTEMHBIC XUMHWYCCKNUE 3HAHUSA [JIS IPUHATUA pemeHm?I
B KOHKPETHBIX )KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMCHCHUEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOUCKa, aHaJIn3a 1
HHTEPIIPETANT
nHpopmanum, u
HHPOPMAIMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHHS 33124
npodheCCHOHATLHON
JIeATeIbHOCTH

B o0s1acTH LIEHHOCTH HAYYHOI'O IIO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JIuanore KymnbTyp, CHOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B

HOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YUTATENILCKON KYJIBTYphl KaK CpEACTBa

B3aUMOJICHCTBUS MEX1Y JIFOABMHU U TO3HAHUS MUPA;

- OCO3HAaHHUEC ICHHOCTH Hay‘lHOﬁ ACATCIIbHOCTU, TOTOBHOCTH OCYIIECTBJIATH
IMPOCKTHYO U HCCJICAOBATCIILCKYIO ACATCIbHOCTL HWHAWBHUAYAJbHO U B

TpyIIIme;
OBJaanenue

JeficTBUSIMU
B) padora c undopmanmueii:

YHUBEPCAJbHBIMH  y4eOHBIMHU

- BJIAJeTh HABBIKAMHU IOJIy4eHHUS WH(POPMAIWU W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITETIFHO OCYIIECTBIIATH MOMCK, aHATIN3, CHCTEMAaTH3AIHIO 1
MHTEPIPETALHI0 HHPOpMALUK Pa3IMYHbIX BUJIOB M (POPM IPE/ICTABICHUS;

NMO3HABATEC/IbHBIMHU

- yMeTh IUIAHHPOBAaTh U BBIMONHATH XHUMHYECKHH OSKCIIEPUMEHT
(TIpeBpaleHnss OpraHUYeCKHX BELIECTB IPH HArpeBaHUH, IOJTy4eHHE
TWICHa M H3y4YeHHE €ro CBOMCTB, KAaueCTBEHHBIE pEaKIMH Ha
anpJeTUAbl, KpaxMaj, YKCYCHYIO KHCIOTY; JeHaTypanus OenKoB IpH
HarpeBaHUH, IIBETHBIC PEAKIIMU OENKOB; MPOBOJUTH PEAKIIMHA HOHHOTO
oOMeHa, ONIpeeNsaTh CPEay BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINN
Ha cynbdar-, kapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHWS;
pemath SKCIEepUMEHTajbHble 3ajaud 1o TeMaM "Mertamibl" u
"Hemerayuts") B COOTBETCTBHU C IPaBHJIAMH TEXHHUKH O€30MaCHOCTH
npu oOpalleHHH C BEIIeCTBaMH M JIaOOpaTOpHBIM 000pPYyJOBaHHEM;
NPEJICTaBISITh PE3YIBTAThl XUMUYECKOTO KCIIEpUMEHTa B (popme 3ammcu
YpaBHEHHWI COOTBETCTBYIOIINX PEAKIHA M (HOPMYIHUPOBATH BHIBOABI HA
OCHOBE 3THX Pe3yJIbTaTOB;

- YMEThb aHAJIM3MPOBATH XUMHUYECKYI0O MH(POPMAIHIO, MOIYyIaeMyIo U3
Pa3HBIX UCTOYHHUKOB (CPEICTB MaccoBOH MH(poOpMaruy, ceth HTepHET
¥ JIpyrue);

- BIIAJICTh OCHOBHBIMM METOJAMU HAYYHOTO IO3HAHUS BEUIECTB U




- co3maBaTh TEKCTHl B Pa3IMYHBIX (opMaTax C Y4eToM Ha3HaueHHMs
HHPOPMAIUU ¥ IIEeJCBOH ayOUTOPUH, BHIOWpas ONTHMAIBHYIO (GOpMY
NpeCTaBICHHUS 1 BU3YaIH3allHy;

- OLCHUBATh JOCTOBEPHOCTb, JIETHTHMHOCTh HH(DOpMammu, ee
COOTBETCTBHE ITPABOBBIM U MOPAIBEHO-3THYSCKUM HOpMaM;

- HCIIOJIb30BaTh CPEJICTBa WH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  pPEIIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OPraHU3alMOHHBIX 3aJad C COOJIOJCHHUEM TPeOOBaHUH BPrOHOMHKH,
TEeXHUKH O0€30MaCHOCTH, THTHEHBI, PEeCypcOCOSpEeKeHUs, IPABOBBIX U
9THYECKUX HOPM, HOPM MH(OPMALIMOHHOH 0€30MacHOCTH;

- BJIaJICThb HaBbIKaMH pAaCIiO3HaBaHUA 1 3alllUThI I/IHq)OpMaL[I/II/I,
nH()OPMALMOHHO 6€30aCHOCTH JIMYHOCTH;

XUMHYECKHX SBJICHUH (HaONIogeHHe, W3MEpEeHUe, OJKCIIEPUMEHT,
MOJICTIPOBAHIE);

- yMETh NIPOBOAUTE PacyeThl [0 XUMUIECKHM (HOpMyJIaM U YpaBHCHUSIM
XUMHYECKHX pEakHil C WUCIONb30BaHHEM (U3HYECKHX BEIHYHH,
XapaKTepU3yIOINX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI: MAacCHl,
obbema (HOpMaJbHBIC YCIIOBHS) Ta30B, KOJHMYECTBA BEIECTBA;
UCIIONB30BATh CHCTEMHbIC XUMUYSCKUE 3HAHUS JUIS IPUHATHS PELICHHUI
B KOHKPETHBIX J)KU3HCHHBIX CUTYalUsX, CBS3aHHBIX C BEHIECTBAMH M MX
NpUMEHEHHEM

OK 04. DddexTrBHO
B3aMMOJICICTBOBATh U
paboTaTh B KOJUIEKTHUBE U
KOMaHjie

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIFHOCTH M CAMOOTIPEAEIICHHIO;
-OBNIAJICHNEC HAaBBIKAMM  y4eOHO-HCCIIEOBATENLCKOH, INPOEKTHOW W
COIIMANBHON IESTEIbHOCTH;

OsnajgeHue YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMH JAefiCTBUSIMM:

0) coBMeCTHAas AeATeJIbLHOCTD.

- IIOHUMATh u HCIIOJIb30BAaTh MpEeUMyHICcCTBa KOMaH}lHOﬁ u
WHIUBHIYaJIbHOI paboThI;

- I[puHUMAaTh ULEJIN COBMECTHOM ACATCIBHOCTH, OPTraHU30BLIBATH U
KOOPJMHUPOBATh JEHCTBUS 1O €€ JOCTIDKCHMIO: COCTaBIATH IUIAH
JIEWCTBHH, PacpeessiTh PO C yIeTOM MHEHUI y4acTHHKOB OOCYXIAaTh
pe3yabpTaThl COBMECTHOI paboThI;

- KOOpDAMHHMPOBAaTh W BBIIOJHATE pPAadOTYy B YCIOBHSAX pPEATBHOTO,
BUPTYQJILHOTO 1 KOMOWHUPOBAaHHOTO B3aMMOJICHCTBHS;

- OCYNIECTBJISITh MO3WTHBHOE CTPATETMYECKOE ITOBEJCHHE B PA3IUIHBIX
CUTyalusiX, IPOABJIATE TBOPUYECTBO U 13006pa>1<eHHe, OBITH WHUITUATHBHBIM
OgJ1aieHNe YHUBEPCAJIBHBIMH PeryJIsiTUBHBIMHU AeiiCTBUAMU:

I') NPUHSITHE Ce0s1 U APYTHX JII0/Ieid:

- IpUHUMATh MOTUBBl M apryMEHTHl JpPYTUX JIOJEH TpH aHalu3e
Pe3yIbTaTOB ACSITEIHHOCTH;

- IPU3HABATh CBOE IPAaBO M MPABO APYI'HX JIFOJIEH Ha OIIHNOKHY;

- pa3BHUBATH CIOCOOHOCTH MIOHUMATh MUP C TIO3UIIUH JPYTOT0 YeJIOBEKa;

- yMeTh IUIAHUPOBATh M BBINOJHATH XMMHYECKUH OIKCHEPUMEHT
(TIpeBpaleHuss OpraHUYeCKHX BELIECTB IPU HAarpeBaHWUM, IOJIyYeHHE
9TWJIEHa M H3y4YCHHE €ro CBOMCTB, KaueCTBEHHBIE pEaKIMH Ha
aNbAETHIBI, KpaxMmall, YKCYCHYIO KHUCJIOTY; AEHarypauusi OejKoB HpHu
HarpeBaHMH, [BETHBIC PEAKIMH OEIKOB; MPOBOANUTH PEAKIIUH HOHHOTO
oOMeHa, OIpe/IeNsATh CpeLy BOJHBIX PACTBOPOB, KAUECTBEHHbIC PEAKINN
Ha cynbdar-, kapOOHAT- W XJIOPHUA-aHWOHBI, Ha KAaTHOH aMMOHWS;
pemath SKCIEepUMEHTajbHble 3aJaud 1o TeMaM "Mertamisl" u
"HemeTamrer") B COOTBETCTBUHU C TPaBIJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalleHuH C BEIIeCTBaMHM M JIaOOpaTOpHBIM 000pYIOBaHHEM;
MPEACTABIIATH PE3YJIBTaThl XUMUYECKOTO HKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHH COOTBETCTBYIOIIUX PEaKLUi M (HOPMYIUPOBATh BHIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB

OK 07. CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karouien cpenpl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUSA 00
W3MEHCHHH KJIMMAaTa,
MPUHIHITBL OEPEXITUBOTO
MIPOM3BOJICTBA,

B o00J1acTH YK0JI0rM4ecKOro BOCIIMTAHHS:

- c(hOPMHUPOBAHHOCTh SKOJIOTHYECKOH KyIbTYPHI, MOHUMAHHWE BIUSHUSI
COIMAIEHO-)KOHOMHYECKIX TIPOIIECCOB HA COCTOSIHAE TPUPOJHOU U
COLMANILHOW CpeJbl, OCO3HAHUE TI00aTBHOTO XapaKTepa IKOIOTHMYCCKHX
npobieM;

- IUTAHUPOBAHHE M OCYIICCTBJIICHUE NCHCTBUH B OKpY)KAIOLICH cpele Ha
OCHOBC 3HAHUS LIEJICH YCTOWYHBOTO Pa3BUTHSI YCIIOBEUCCTBA;

AKTHBHOC HEPHUATHE CUCTBUIA, MPUHOCSIINX BPE OKPYKAIOIICH Cpejie;

- chopMHpOBaTh NPEICTABICHUS: O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA, POJIM XUMUU B I03HAHUU SIBJICHUN
IpHUPOABI, B (OPMHUPOBAHWU MBIIUICHUS W KyJNbTYpHl JHYHOCTH, €€
(YHKIMOHATBHON  TPaAMOTHOCTH, HEOOXOIMMOW IS  peIIeHUs
MPaKTUYECKUX 3a7ad W IKOJIOTHIECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM cpene;

- yMeThb coOJIIoAaTh TpaBHia O3KOJOTHYECKH —LEeleco00pa3sHoro
MOBE/ICHHUS B OBITY U TPYIOBOW AEATEIBHOCTH B LEISAX COXPaHEHUS




3¢ PEKTUBHO ICHCTBOBATH
B UpE3BBIYAITHBIX
CHUTYaIHUsIX

- YMEHHE POrHO3UPOBATh HEOIArONPHUSTHBIE 3KOJIOT HUECKUE ITOCIIEICTBUS
MpeANPUHUMAEMbIX JEHCTBUI, IPEAOTBPALLATD UX;

- pacIIMpeHHe OMbITa JEATEILHOCTH KOJIOTHIECKON HAaIlPaBICHHOCTH;

- OBJIaIcHNE HaBBIKAMH yIeOHO-HCCIIEJOBATEIHCKON, IPOEKTHOH 1
COIIMANBHON IESITEIbHOCTH;

CBOETO 3/I0POBbS U OKpYXarollell NpHpPOTHON Cpefbl; y4YUTHIBAThH
OTIaCHOCTh BO3JCHCTBYSA HA )KHUBBIE OPTaHU3MBI OTIPE/ICIICHHBIX BELIECTB,
MOHMMAs CMBICJI TIOKa3aTelNs IPEIeNIbHON NOIMyCTUMOMN KOHIIEHTPALIUH




2. CTPYKTYPA U COJIEPKAHUE OBIHEOBPASOBATEJIBHOﬁ
JUCHHUIIIINHBI
2.1. O0beM TUCHUILIMHBI M BUIbI y4e0HOH padoThI

Bun yueOHoii padoThl O0bem B yacax

O0BbeM 00pa3oBaTeIbHON IPOrpaMMBbl y4eOHOMH THCIMIITTHHBI 80
B T.4. B (hopMe NPaKTHYECKOii OATOTOBKH 30
BT. 4.

TEOPETUIECKOE O0YUCHHUE 40
MIPAKTHICCKAC 3aHATHS 30
CamocrosTensHas padoTa 8
Koncynprammun -
IIpome:xyrouHnasi arrectaums (AuddepeHUHMPOBAHHBIA 324€T) 2




2.2. TemaTnuecKkuii IUIaH U coiep:KaHue JUCHUTLTHHBI

HaumeHoBaHne pa3aejaoB
HTEM

Couepmalme u (l)OpMI)I opraHu3anuu J1eT¢JIbHOCTH Oﬁy‘laIOIIIl/IXCH

O0bem, aka. a1/
B TOM 4YHcJje B
¢opme
NPAKTHYECKOH
TO/ITOTOBKH,
aKaj. 4

Koabl koMneTeHIui,
¢opmupoBanuio
KOTOPBIX
CIoCcoOCTBYET 3JIEeMEHT
NMPOrpaMMbIl

1

3

4

Pa3nen 1. OcHOBBI CTpOeHHsI BELIECTBA

7/3

Tema 1.1. Ctpoenue
aTOMOB XHMHYECKUX
JJIEMEHTOB U TpUpoAa
XMMHUYECKOH CBA3U

Cozep:xanue y4eGHOro MaTepHajia

5/2

Teoperuyeckoe o0y4yeHue

CoBpeMeHHasi MOJIeIb CTpoeHHs aroMa. CHUMBOJIMYECKHUH SI3bIK XUMHH. XUMUUYECKHN HIICMEHT.
OnextpoHHass koH(puryparms artoma. Knaccupukanuss XUMHYECKHUX 3lieMEHTOB (S-, p-, d-
JJIEMEHThI). BalleHTHbIE 37eKTPOHbBL. BajleHTHOCTh. DIEKTPOHHAS NPUPOIA XUMHUYESCKOM CBSA3M.
DNEeKTPOOTPHLATEIBHOCT. BUIbI XUMHUYECKOH CBs3M (KOBAJICHTHASI, NOHHAS, METAIIIMYCCKAsI,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTHyeckue 3aHATUS

Pemenue 3ajanuii Ha HUCIIOJIL30BAaHHME XUMHWYECKOM CHMBOJIMKM M Ha3BaHWH COEAMHEHUH I10
HOMEHKJIATYpe MEXAYHapOJHOTO COI03a TEOPETUYECKOW M MPUKIAAHOM XMMHUU U TPUBUAIBHBIX
HA3BaHUHM I COCTABJICHUS XHMHUYECKHX (OPMYJT JABYXaTOMHBIX COCOHHEHUH (OKCHJIOB,
cynb(HuI0B, TUAPUIOB U T.I.) U IPYTHUX HEOPTAHUUYECKUX COEAMHEHUN OTIENbHBIX KIIACCOB.
IIpakTHueckue 3aJaHdsg Ha YCTAHOBJIEHHE CBS3M MEXIYy CTPOCHHMEM aTOMOB XHMHUYECKHUX
3JIEMEHTOB M NMEPUOANUYECKUM U3MEHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEAUHEHUH B
COOTBETCTBUH C I0J0KeHHeM [leproanyeckoil cucteMsl.

CamocrosTeabHas padoTa

OK 01

Tema 1.2. [Teprioguaeckmii
3aKkoH u Tabmuna J. 1.
MengeneeBa

Copepsxanue y4eOHOro MaTepuaia

2/1

Teopernyeckoe o0y4eHue

Ilepuognueckas cuctema xumuueckux i3yemeHToB JI.M. MenneneeBa. ®Puznueckuid CMbICI
ITepnognaeckoro 3akoHa J[.M. MenaeneeBa. 3aKkOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX WMHU MPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBHUU C TOJOKEHHUEM
XUMHUYECKOTo dyieMeHTa B [leproamueckoit cucreme. MUpOBO33peHUIECKOE U HAYIHOE 3HAUCHHE
Ilepuoguueckoro 3akona .M. MenneneeBa. IIporno3st .M. Menneneea. OTKpbITHE HOBBIX
XUMHUYECKHX JIEMEHTOB.

Hpalcmqecmle 3aHATUSA

Peenme npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUH Ha XapaKTEPU3aII0 XUMUUECKUX
aIeMeHTOB «MeTaunieckre/HeMeTaNTHIECKNE CBOMCTBA, SJIEKTPOOTPUIIATEIIFHOCTh XUMUIECKUX
9JIEMEHTOB B COOTBETCTBUH C WX 3JIEKTPOHHBIM CTPOCHHEM M TIOJIOXKEHHEM B MEPHOIUIECCKON
cucrteme xuMmuueckux anementoB .. Menneneesa»

CamocrosTeabHas pa6oTa

OK 01
OK 02

Pa3nen 2. XuMHuueckue peakiuu

10/4




Tema 2.1. Tumsl

Conep:xanue y4e0HOro MaTepuaia

412

XUMHYCCKUX peakum‘/’l

Teopernyeckoe o0y4eHue

Knaccudukanms ¥ THOBI XUMHYECKHX PEAKIUH C YJacTHEM HEOPTaHWYECKHX BEILECTB.
CocraBneHne ypaBHEHHI peaklUil COeTUHEHHS, Pa3JIOKEeHHUs, 3aMELICHUs, OOMEHa, B T.4. peaKIHui
TOPEHMs, OKHCICHUSI-BOCCTAHOBICHUS.  YPaBHEHUS  OKUCIICHMSA-BOCCTaHOBIeHHA.  CTeneHb
okucieHus. OKHCINTENs W BOCCTaHOBUTENb. COCTAaBICHNWE M YyPaBHUBAHUE OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX ~ pEaKIMH  METOIOM  OJJEeKTpOHHOro  Oamanca.  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIUH B IPUPOJIE, IPOU3BOIACTBEHHBIX MIPOIECCAX U )KU3HEAEATEIbHOCTU
OpTaHN3MOB

HpaKTﬂ'—leﬂ(He 3aHATHUSA

KonmuectBeHHbIe OTHOIIEHHS! B XUMHU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUH U PacUeThl
[0 YpaBHEHMSM XMMHYECKHX peakuuii. Mosip KaK eIUHHWIa KOJMYeCcTBa BellecTBa. MoJsipHas
Macca. 3aKOHBI COXPaHEHUsI Macchbl M DHEPrHU. 3aKoH ABoraapo. MoNspHBIH 00BEM Ia3oB.
OTHOCcHUTEIbHAS IIOTHOCTH Ta30B. PacueTsl 110 YpaBHCHUAM XHUMHUYCCKUX peaKuHﬁ C
HCIIOB30BAaHUEM MAacChl, 00beMa (HOpMallbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA

CamocrosiTeJbHAsA padoTa

OK 01

Tema 2.2.

Conep:xanue y4e0HOro MaTepuaia

6/2

DNEKTPOIUTHUECKAS

Teopeanecxoe oﬁyqelme

JIUCCOLIMALIMS ¥ HOHHBIN
obMmeH

Teopus aaexTpoauTHYECKOi uccoranuu. MoHbl. DIEKTPOIUTEL, HEAIEKTPOIUTHL. Peakim
noHHoro ooMena. CocTaBJieHUE peaKkluii FOHHOTO 0OMEHa ITyTeM COCTaBJICHHS UX MTOJHBIX U
COKpAII[eHHBIX HOHHBIX YpaBHeHU. KHCIIOTHO-OCHOBHBIE peakiiy. 3aaHus Ha COCTaBJICHNE
HOHHBIX peaKui

Hpalcrnqecmle 3aAHATUA

KontposbHas pabota Nel «CtpoeHne BelecTBa M XUMHIECKHE PEaKIIIM»

CamocrosTeabHas paboTa

Jlaboparopras padota “THIBI XUMHIECKHX PEAKINil’”.

HccnenoBanue THIIOB (IO COCTaBYy M KOJHMYECTBY MCXOIHBIX M OOpa3ylOIIMXCS BELIECTB) H
NPU3HAKOB XMMHYECKHX peakuuid. [[poBeneHne peakiii HOHHOTO 0OMEHa, OTIPEe/IeNICHUE CPEbI
BOJHBIX PACTBOPOB. 3aJlaHus Ha COCTAaBJICHHE HOHHBIX PEeaKIuii

OK 01
OK 04

Paznen 3. CTpoeHue u CBoOiic

TBA HECOPIraHUYCCKUX BECIIECTB

15/5

Tema 3.1. Knaccuduxkanmus,

Copnep:xkanue y4e0HOro MaTepuaJjia

4/2

HOMCHKJIaTypa U CTPOCHHUEC

Teopeanecxoe oﬁyl{elme

HCOPraHNYCCKHUX BCIUICCTB

[Ipenmer Heopranmueckod xmmuu. Kiaccmduxanms HeopraHMYecKHX BemecTB. [IpocTeie u
ciokHble BemecTBa. OCHOBHBIE KIIACCHI CIIOXHBIX BELIECTB (OKCHJBI, TUAPOKCHIIBI, KHCIOTEHI,
cony). B3auMoCBs3b  HEOpraHMUYECKUX  BEIECTB.  ArperaTHble  COCTOSIHUSI — BEIIECTBA.
Kpucrammnueckne m aMop(HBIE BeIIecTBa. THIBI KPUCTAIUIMYECKUX DPEIIETOK (aToMHas,
MOJIEKYJISIpHAsI, HOHHAS, METATMYECKas). 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BELIECTBA OT TUIIA
KPHUCTAJUIMYECKON PelIeTKH. 3aBUCUMOCTh XMMUUECKON aKTUBHOCTH BEIIECTB OT BHJA XUMUUECKOI
CBSI3M M TUTIA KPUCTAJUINIECKOH pemeTku. I [pnanHEI MHOT000pa3us BEImecTB

Hpa](Tﬂ‘leCKl/le 3aHATHUSA

OK 01
OK 02




Homenknatypa HeOpraHM4eCKUX BEILIECTB: Ha3BaHKE BEILIECTBA UCXOAS U3 UX XMMUUECKOH
(hOpMYITBI HITH COCTABJICHUE XUMHYCCKON (POPMYIIBI UCXO/s U3 Ha3BaHUS BEIIECTBA 10
MexayHapoanoii (MFOITAK) wmu TpuBHaabpHOM HOMEHKIAType. PelieHue npakTHIeCcKuX 3a1aHui
o Kiaccu()UKaIUK, HOMEHKJIATYPE U XUMUICCKUM (POpMyJiaM HEOPTraHUICCKHUX BEIICCTB

Pa3IMYHBIX KJIaccOB (YrapHbIi ras, yriaeKUciblil ra3, aMMHaK, raiieHas H3BeCTb, HeralleHas 2
U3BECTh, IIUTHEBAS COJIA M IPYTHX): HA3bIBATh M COCTABIISITH POPMYIIBI XUMHYECKUX BEIIECTB,
OTIPENETSTh IPUHAIIEKHOCTH K Kiiaccy. VICTOUHUKH XuMIYeckoi nHdopmanuu (cpencTs
MaccoBoii nHpopmanuu, cetb MuTepHeT 1 npyrue). [lonck nHGpOpMauy 1o Ha3BaHHsM,
uaeHTH(UKaTopam, CTpyKTYpHbIM Gopmynam
CamocrosiTeJbHAsA padoTa -
Tema 3.2. ®usuko- Cojep:xaHue y4e0HOro MaTepuasia 812 OK 01
XMMHYECKHEe CBOWCTBA Teopernyeckoe o0y4eHHe OK 02
HCOPraHN4CCKUX BCIICCTB Meramner. OOmue Qu3ndeckue W XHMHUYECKHE CBoiicTBa MeTauioB. CHocoObl IOITydeHUs.
3HayeHHEe METAJUIOB U HEMETAJUIOB B NMPHUPOJE U KU3HEACSATEIHHOCTH UeJIOBEKa U OPTaHHU3MOB.
Kopposust meTaiuioB: BHABI KOPPO3UH, CIIOCOOBI 3aIMMTHI METAUIOB OT KOPpo3uH. Hemertamsl.
Oburre ¢pu3nveckre 1 XUMIICCKIE CBOWCTBA HEMETAJIOB. TUIIHMYHEIE CBOIicTBAa HEMETaIIOB [V — 6
VI rpynn. Knaccugukanus 1 HOMEHKIIaTypa COeIMHEHUI HeMeTas1oB. KpyroBopoTsl OMOTeHHBIX
JIEMEHTOB B NPHpPOJE. XUMHIECCKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB
(OKCHIOB, THIPOKCHIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX
BEIIIECTB, BOAOPOAHBIX COSINHEHUHN, BRICIINX OKCHUJIOB U THAPOKCHIOB
IIpakTnyeckne 3aHATUS
CocraBneHne ypaBHEHHH XUMHUECKHUX PEAKIMI ¢ y9aCTHEM MTPOCTHIX U CIIOKHBIX HEOPTaHUUECKIX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX JJICMEHTOB;
HEOPraHUYECKHX KHCIOT, OCHOBAaHMH M aM(pOTEpHBIX THIPOKCHIOB; HEOPraHUYECKHX COJIEH, 2
XapaKTepU3yIOIUX UX CBOHUCTBA.
Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUNM HA CBOMCTBA, COCTAB, I10JIy4E€HUE
n Ge30macHOe HMCHOJIb30BaHNE Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOH
JIeSITeIbHOCTH YeIOBeKa
CamocrosTeabHas paboTa -
Tema 3.3. Unentudukarms Conep:xanue y4e0HOro MaTepuaia 2/1 OK 01
HEOPraHMIECKUX BEIECTB Teoperuyeckoe 00yueHue - OK 02
IIpakTnyeckne 3aHATUSA 1 OK 04
KontponbHast pabota No2 «CBoiicTBa HEOPraHNYECKHX BELIECTB
CamocrosTeabHas padoTa
JlabopaTopHast pabota «/aeHTH(UKAIMS HEOPTaHUIECKUX BEIIECTBY.
Pemenne >KCIepHIMEHTANBHBIX 33/1a4 10 XUMHYECKAM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U TMOTYYEHHIO COeIMHEHNI METAJJIOB M HEMETAJLIOB. 2
WneHTndukanms HeOpraHMYECKNX BEIIECTB C UCTIONB30BAaHIEM HX (PH3UKO-XUMIUYECKUX CBOMCTB,
XapaKTepHBIX KAYECTBEHHBIX peaknuil. KauecTBeHHBIe peaknny Ha Cyib(aT-, KapOOHAT- U XIOPUA-
AQHWOHBI, HA KATHOH aMMOHHS
Pa3nen 4. CTpoeHne H CBOICTBA OPraHMYECKHX BEIIECTB 30/9




Tema 4.1. Knaccuduxanms,
CTPOCHHE U HOMCHKIIATypa
OpPraHUYCCKUX BEIIECTB

Copnep:xanue y4e0HOro MaTepuaJjia

6/2

Teopernyeckoe odyueHne

[losiBneHue U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecto
U 3HaU€HHE OPraHWYeCKONl XUMHM B CHUCTEME E€CTECTBEHHBIX HayK. XHMHUYECKOE CTPOCHME Kak
MOPSAAOK COCNIMHEHHUS aTOMOB B MOJICKYJIE COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE IOJIOKEHUS
TEOPUH XUMHUUECKOTO CTPOEHUS OpraHu4ecKuX coequHeHuil A.M. byrnepoBa. YrinepoaHslii ckener
OpraHMYeCcKO MOJeKynbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XUMHUECKOTO CTPOEHHS MOJEKYI.
W3zomepus u n3omepsl. [lonstue o pyHKnmMoHanpHOH rpymnme. Pagukan. [Ipunnune! kinaccudukanmm
OpraHMYECKHUX COEAMHEHUH. MexnyHapoqHas HOMEHKJIATypa M IpPHUHIUNBI HOMEHKJIATYPHI
opranndeckux coeanHeHui. IloHsTHE 00 a30TCOAEpKALIMX COCAMHECHMSX,

OMOIIOTHYECKN aKTUBHBIX BEIIeCcTBaX (yIIIeBOJaX, )KUpax, OEIKaxX M Jp.), BEICOKOMOJEKYIISIPHBIX
COCTUHEHUSIX (MOHOMED, TONUMED, CTPYKTYpHOE 3BE€HO)

IpakTH4yeckue 3aHATUS

HomeHknatypa OpraHM4ecKUX COCIMHEHHH OTAENBHBIX KJIAcCOB (HACHIIICHHBIC, HEHACHIILCHHBIC 1
apoMaTHYeCKHe YIIeBOJIOPOIbI, CIIUPTHI, (PEHOJBI, ANIbACTHIIbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI H
ap.) CocTaBieHHE NOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHMYEeCKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB, UCTIOJIB3Yys MX HA3BaHMUS 110 CUCTEMAaTUYECKOM U TPUBHAJIBHONW HOMEHKIIATYpE
(3THNIeH, aleTHIeH, TIIMLEpHH, (eHoN, (GOopMalbIeru], YKCYCHas KHCIOTa, DIIMLIWH). PacdeTs
npocreiieii GopMyibl OpraHMIECKOH MOJIEKYJIBI, HCXOSI U3 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTeJbHasA padoTa

OK 01

Tema 4.2. CoiicTBa
OpraHUYEeCKUX COETUHEHUN

Copepsxanue y4eOHOro MaTepuaia

15/5

Teopernyeckoe o0y4eHue

DU3NKO-XMMHYECKHE CBOWCTBA OPraHWYECKHX COCAWHEHWH OTHEIBbHBIX KJIAacCOB (OCOOCHHOCTH
KiIaccu(UKalMd U HOMEHKJIATYPbl BHYTPH KJlacca; FOMOJIOTHUECKHU psii U oOwas Gopmyra;
n3oMepust; GU3nUecKre CBOMCTBA; XMMHUUYECKHE CBOICTBA; CIIOCOOBI MOJTYUeHHs):
— TIpesieNbHbIe YIIeBOAOPOABI (AIKaHbI M IUKJIOANKaHbI). 'opeHre MeTaHa KaK OJfH U3 OCHOBHBIX
HCTOYHHKOB TEIUIAa B MPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOJIOB,
HaXO0’KJCHHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;
— HempeJenbHble (AJKEHBI, aNKUHBI M aJKaJAWEHB]) U apoMaTHYecKHue yrieBomoponsl. ['opeHue
alleTHICHA KaK HCTOYHHUK BBICOKOTEMIIEPATypPHOTO INIaMEHH ISl CBapKU M PE3KH METaJUIOB
— KHCJOPOACOMAEpKAaIIe COEOMHEHUS (CIUPTHI W (EHONBI, KapOOHOBBIE KHCIOTHI W 3(UPEHI,
QJIB/IET Ul K KETOHBI, XKUPBI, yriIeBopl). [IpakTrieckoe npruMeHeHHE STHICHTIIMKOIIS, TIINIEpUHA,
¢denona. IlpumeHeHne dopmaibaeruna, aneTalblernaa, YKCYCHOM KHCIOTH. MbUia Kak coiiu
BBICIINX KapOOHOBBIX KUCIOT. MOTOIIHE CBOMCTBA MbLITA
— a30TcoJepJKamlue COoeAWHEHWs (aMHUHBI M aMHHOKHCIOTHL, Oenkn). BricokomonexymspHbe
COCTMHEHHUS (CHMHTETHYECKHEe W OWOJOTHMYecKH-aKTHBHBIE). MOHOMEp, IMOJHMEpP, CTPYKTypHOE
3BeHO. [lommMepu3anus sTHIeHa Kak OCHOBHOE HAIPaBJICHNE €T0 NCIIONb30BaHMS.
I'eneTnueckast cBA3b MEXKAYKJIACCAMH OPIraHUUECKUX COSAMHEHUI

Hpalcmqecmle 3aHATUSA

CsolicTBa OpPraHnv4eCKux COGZ[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB (TpI/IBI/IaJ'H)HaH U MEKAYyHapOoaHasd
HOMCHKIJIaTypa, XUMUYCCKUC CBOﬁCTBa, CIIOCOOBI r[onyquI/m): MpeaAC/IbHbBIC (aJ'IKaHI)I u
III/IKJ'IoaJ'IKaHLI), HCTIPCACIIbHBIC (EU'IKGHI)I, AJIKMHBI 1 aﬂKaﬂI/IeHbI) 1 apoMaTUICCKUC YIIICBOAOPOAbI,

OK 01
OK 02
OK 04




cnupTel U (EHONBI, KapOOHOBBIE KHCIOTBI M 3(UPHI, aNbACTHABI M KETOHBI, AMUHBI H
AMHHOKUCIIOTBI, BEICOKOMOJIEKYJIIPDHbIE COEIMHEHMs. 3aJjaHus Ha COCTABIECHUE ypaBHEHUI
XMMMYECKHX pPeaklil C ydacTUeM OpraHUYECKUX BEIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS.
CocTtaBieHue CXeM peakiuil (B TOM dYHCIe MO NPeII0KEeHHBIM IET0YKaM IpeBpalleHHi),
XapaKTepU3yIOIUX XUMHUYECKHE CBOMCTBA OPraHHMYECKUX COEIMHEHUI OTAENbHBIX KJIacCOB,
CHOCOOBI MX TOJYYeHHS W Ha3BaHHUE OPraHMYECKUX COCOMHEHWH 10 TPUBHUAIBHON WM
MEXJTyHapOAHOM cuCTeMaTHYeCKOH HOMEHKIIATYpeE.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUH Ha CBOHCTBA OPraHWYECKUX
COCIAMHEHUH OTAETBbHBIX KIACCOB.

MopenupoBaHUe MOJIEKYI U XMMHYECKHUX MPEBPAICHUN Ha IPIMEPE 3TaHa, 3THIICHA, alleTHIICHa 1

7p.

CamocrosiTeJbHasA pa6oTa

JlabopaTopnas pabota “TIpeBpalieHusi OpraHUYeCKUX BEIIECTB Mpu HarpeBanuu". IlonyueHue
STUJIEHA U U3YYECHUE €r0 CBOMCTB.

Tema 4.3.

Conep:xanue y4e0HOro MaTepuaia

9/2

Unentudukanms

Teopeanecxoe oﬁyqelme

OpraHUYECKHX BEIIECTB, NX
3HAYEHUE U IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
JIeSITENbHOCTH YEJIOBEKa

Buooprannyeckue coenunenus. [IpumeHeHne u Ouonoruueckas poiib yriaeBoaoB. OKHCIeHHE
YIJIEBOAOB — HUCTOYHMK SHEPIMU KMBBIX OpraHm3MoB. OO6JacTH NMpPUMEHEHHS aMUHOKHUCIOT.
ITpeBpamenus OenkoB muimu B opraHusMe. buonorndeckme ¢ynkmum OenkoB. buonormdeckue
(byHKIMHY )KUpOB. Poiib oprannueckoil XUMUM B pelIeHUH poosieM nuineBoi 6ezonacHocTH. Ponb
OpPraHMYEeCKOM XMMHH B PELICHUH MPOOIeM IHEPreTHIecKoi 0€3011acCHOCTH, B Pa3BUTHH METUIIMHEI,
CO3/ITaHWM HOBBIX MAaTepHajOB, HOBBIX MCTOYHHUKOB SHEPrHM (IbTEpPHATUBHBIE MCTOYHHKH
sHeprun). ONacHOCTb BO3JEHCTBHS Ha XHMBBIE OPTaHU3MBI OPTaHMYECKUX BEIIECTB OTAENBHBIX
KJIacCOB (YTJIE€BOAOPOABI, CIUPTHI, (PEHOIIBI, XJIOPOPraHNIECKHE IIPOU3BOAHBIC, AJIBACTHBI U JIp.),
CMBICII ITOKA3aTels MPEeebHO JOMYCTUMOI KOHICHTPALH

IIpakTnyeckne 3aHATUS

KontponbHas padota Ne3: «CTpykTypa U CBOMCTBAa OPTaHUYECKUX BEIIECTBY

CamocrosiTeJbHasA padoTa

JlabopaTopnas pabota: “aeHTHUKAINS OPTaHUIECKUX COSTMHEHUH OT/IEFHBIX KIIACCOB™
WnenTndukanus OpraHuuecKuX COCAMHEHUH OTIENbHBIX KJIACCOB (Ha MPUMEPE albACrHIOB,
Kpaxmasia, yKCyCHOHM KUCIOTBI, OEJIKOB U T.I1.) C UCTIOIh30BAaHUEM HX (PH3UKO-XUMUIECKUX CBOWCTB
1 XapaKTepHBIX KaueCTBEHHBIX peakiuil. /lenaTypanus Oenka npu HarpeBaHuu. L{BeTHbIe peaknuu
6enKxoB. BO3HMKHOBEHNE aHATMTHYECKOT'O CUTHAJIA C TOYKH 3PEHHUS XUMHYECKUX MPOIECCOB MPH
NPOTEKaHUM KAaYeCTBEHHOM pEaKly{, MO3BOJSIOMCH WACHTU(QUIMPOBATE  IPE/IIOKEHHbIE
OpraHUYeCcKUe BELECTBA

OK 01
OK 02
OK 04

Pa3nen 5. Kunernueckue u T

CPMOIUHAMHUYICCKUE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMNYECCKHUX peaKum‘fl

4/2

Tema 5.1. Ckopoctb

Copnep:xkanue y4e0HOro MaTepuaJjia

4/2

XUMHUYECKUX PEaKIni.

Teopernyeckoe o0y4eHue

OK 01
OK 02




XHUMHUYECKOE PaBHOBECHE

CKOpOCTh peakuuy, ee 3aBUCUMOCTD OT Pa3IMUHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX BEIIECTB,
KOHLIEHTPALlMHM pearupyrouX BEIIeCTB, TEMIIEpaTyphbl U IUIOLIa N PEaKIMOHHON MOBEPXHOCTH.
TenmoBeie 3 GEKTH XUMIYECKUX peakiuii. DK30- U SHAOTepMUIecKre peaknuu. OOpaTHMOCTh
peaxmmii. XMMHYECKOe PaBHOBECHE M €TO CMEIICHHE IMOJ ACHCTBHEM Pa3NUYHBIX (PaKTOPOB
(KOHLIEHTpALMsl PEareHTOB WJIM TNPOJYKTOB DPEaKIMH, JaBlICHHWE, TeMIleparypa) Ui CO34aHHs
ONTHMAJIBHBIX YCIOBHH NPOTEKaHMsl XuMudeckux npoueccos. [puniun Jle IllaTtense

IIpakTyeckne 3aHATUS

Pemenue IMPaKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHUM Ha aHaAJIN3 (baKTOpOB, BJIMAKOIIUX HAa UBSMCHCHHUC
CKOpOCTH XHUMHYECCKOM pcakuuu, B T.4. C MO3UIUHN YKOJIOTHYSCKU uenecoo6pa3Horo IIOBCICHHS B

OBITYH TPYJOBOH IEATETFHOCTH B IIEIISIX COXPAHEHHS CBOETO 30POBBS U OKPY’KAIOMIeH IPUPOIHOM 2
cpenbl.-PelieHre mpakTHKO-OPUCHTUPOBAHHBIX 3aaHuil Ha mpuMeHeHue npunnuna Jle-Illarense
JUT HAXOXKICHU HAIlpaBJICHUA CMECIICHNA PaBHOBECUSA XUMHUYECKOM pCaKuu U aHaJIn3 (baKTOpOB,
BIHSIOIINX Ha CMEIICHUEC XUMUIECKOTO PABHOBECHS
CamocrosiTeJbHAsA padoTa -
Pa3znes 6. PactBopsbl 4/1
Tema 6.1. Conep:xaHue y4eGHOr0 MaTepuasia 3/1 OK 01
IonsTHE O pacTBOpax Teopernyeckoe 00yueHHe OK 02
PacTBOpeHue Kak pu3nko-xuMuueckuii mpouecc. PactBopbl. CiocoObI IPUTOTOBICHUS PACTBOPOB. OK 07
PactBopuMocTh. MaccoBasi 101 pacTBOpeHHOTO BeriecTBa. CMBICH IMOKa3aTessl MPeaeibHO
JIOMTYCTUMOM KOHIICHTPAIIMM U €r0 KCIIOJh30BAHUE B OILICHKE DKOJOTMYCCKON OE30MacHOCTH. 2
[IpaBuia HKOIOTHUECKH [IETIECO00Pa3HOTO MOBEICHHS B OBITY U TPYAOBOH AEATEIEHOCTH B LIENAX
COXpaHCHHS CBOETO 3JIOPOBBS M OKPY)KAIOIIEH MPUPOIHOW CPEeIbl; OMACHOCTH BO3JCHCTBHSA Ha
JKUBBIC OPTaHU3MEI ONPEICTICHHBIX BEIICCTB.
IIpakTnyeckne 3aHATHS
Pemmenne npakTHKO-OPHEHTHPOBAHHBIX PACUSTHBIX 33aJaHHN Ha PACTBOPHI, UCTIONB3YEMbIE B 1
OBITOBOI U MPOU3BOICTBEHHOH NI TEIHHOCTH YeJIOBEKa
CamocrosiTeJbHasA padoTa -
Tema 6.2. MccrnenoBanue Conep:xanue y4e0HOro MaTepuaia 1 OK 01
CBOWCTB pacTBOPOB Teopernyeckoe 00y4eHue - OK 02
IIpakTnyeckne 3aHATUS - OK 04
CamocrosiTesibHAs1 padoTa
JlaGoparopnas pabora «I[Ipurotosienue pacTBopoB». [IpuroToBieHne pacTBOPOB 3aJaHHON 1
(MaccoBoi, %) KOHIEHTpaIMU (C MPAKTUKO-OPUEHTHPOBAHHBIMU BOMPOCAMH) U OIpEeIeHHUE
CpelIsl BOTHBIX PacTBOPOB. Penrenne 3aau Ha MPUTOTOBICHHE PACTBOPOB
Paznen 7. Xumusi B ObITY 1 IPOU3BOACTBEHHOI 1eATEILHOCTH YeI0BeKa 8/6
Tema7.1. Xumusi B Obityn | Cogepi:kanue y4e0HOT0 MaTepuasia 8/6 OK 01
TPOWU3BOJICTBEHHOM Teopernyeckoe o0y4eHue OK 02
ACATEIIBHOCTU YEJIOBEKA Hogeiiine nocTuxkeHuss XUMHUUECKOM HAyKd U XUMHYECKOM TexHosorud. Ponb xumuu B OK 04
o0ecredeHNH IKOJIOTUIECKOM, YHEPTETHUECKOM 1 MUIIEBON 0€30TTaCHOCTH, Pa3BUTHH MEUITHEI. 2 OK 07

[IpaBuia mowcka M aHAIKM3a XUMUYECKOW MH(POPMAIIUN U3 PA3ITHYHBIX HCTOYHUKOB (Hay4YHAs U
y4eOHO-HayqIHas TUTepaTypa, CPeICTBa MacCOBOU MHPOpMAINH, ceTh IHTEpHET)




IIpakTyeckue 3aHATHS

[ouck m aHAMU3 KEHCOB O MPUMEHEHWN XMMHYECKHX BEIIECTB M TEXHOJOTHH C yIeToM OymyImieit
npodeCCHOHANILHON  JEATENIPHOCTH [0 TEMaM: Ba)KHEHIIME CTPOHMTENIBHBIE MaTepuallbl,

KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaibl Ui 3JICKTPOHHKH, 6

HAaHOMATEpHaJbl, TEKCTHIbHBIE BOJOKHA, MCTOYHHKH 3HEPTHH, OPTaHWYECKHE U MHUHEPATbHBIC

yIoOpeHus, JeKapCTBEHHBIC BELIECTBA, OBITOBAS XUMHUSL.

3ammTa: [IpeacraBieHne pe3ynbTaToB peICHIUS KeHcoB B (popMe MUHH-IOKIIaa C Ipe3eHTaneiH

CamocrosiTeJbHAsA padoTa -
IIpome:xxyrounas arrecraums (augdepeHIUPOBAHHDbIN 324€T) 2
Bcero: 80




3. YCJIOBHUSA PEAJIM3ALIAU ITPOT'PAMMBI OBIIIEOEPA30OBATEJIBHOM
JUCHUIIJINHBI
3.1. Tpe6oBanusi K MUHUMAJIbHOMY MAaTePHATbHO-TEXHHYECKOMY 00ecre4eHnIo
Jli peanu3anyu IporpaMMbl TUCHUTUTMHBI JOJHKHBI OBITH IPETYCMOTPEHBI CIEAYIOTIE

CIICOUaJIbHBIC ITIOMCIIICHU S

-YuebHas ayAuTOpus IS MPOBEACHUS YI€OHBIX 3aHATHIA, OCHAIIIEHHAS 000PYy/I0BaHHEM
1 TEXHUYECKUMH CPEJCTBAMU OOYUCHUS: KOMIUICKT yueOHOW MeOenu, TOCKa, TEXHUIECKHE
cpencTBa 00ydeHus (ITPOSKTOP MOABECHON, KOMITBIOTEDP CTAIlMOHAPHBINA - MOHOOJIOK);

-ITomemenne a7si camMOCTOSITENILHOW paboOThl oOydaromuxcs, (B TOM 4YHCIE JUIA
CaMOCTOSITENIFHOW pa0OThI /Ui WHBATUAOB W JIUI[ C OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH)
OCHAIIICHHOE KOMIIBIOTEPHON TEXHUKOM, MOAKIIOUEHHOW K ceTu MHTepHeT, obecreueHo
JOCTYIIOM K 3JIEKTPOHHOW HH(OpMaLMOHHO-00pa30oBaTeNbHON cpene 1'ocynapcTBEHHOTO
yHUBEpCUTETa MpocBenieHus. [lepcoHanbHble KOMIBIOTEPHl C IMOJKIIOYEHUEM K CETU
HNHTepHeT u obOecrneuyeHueM JO0CTyna K 3JEKTPOHHBIM OUOIMOTEKaM U B 3JIEKTPOHHYIO
nHpopMalmoHHO-00pa3oBaTeibHyl0  cpeny  YHuBepcutera. Jlocka.  IIporpammuoe
oOecnieuenue: JluneHsnoHHoe mnporpaMMHOe obOecneueHue: 3apyOexHoe: Microsoft
Windows, Microsoft Office OreuectBennoe: Kaspersky Endpoint Security CBoGomno
pacrnpocTpansieMoe MporpamMmHoe obOecmeuenue: 3apyoexknoe: Google Chrome, 7-zip
OteuectBennoe: OMC I[lneep (ans BocnpousBeAeHUST DJIEKTPOHHBIX YUeOHbIX Moyrei)
Nudopmarnmonnsie CIIPaBOYHBIE CUCTEMBI: CHCTEMA
«Koncynwsrantllmtoc» IIpodeccuonanbupie 0a3pl  maHHBIX: fgosvo.ru  pravo.gov.ru
www.edu.ru

-YueOHas ayquTopus IJIs MPOBEACHUS YICOHBIX 3aHITHH, OCHAIIEHHAs 000pYI0BaHUEM
U TEXHUYECKUMHU CpeJCTBaMU OOYyYECHHS: KOMIUIEKT y4eOHOW MeOenu, T0CKa MapKepHas,
MepCOHAIBHBIN  KoMIlbloTep (HOYTOYK), IlepeHocHoe oOopymoBaHHE: OJHOJIYYEBOM
cniekTpodoToMeTp IKpocC, KapMaHHbIN pH-MeTp, KoopumeTp, MukpoaozaTopsl 1-kan. 0,5-5
My, aurutan BN 42894, mukponosarops! 1-kan. 1-5 DragonLab, nentpudyra, Tepmocrar
Binder, Bogsnas 6ans Labtex, Becsl Texauueckne ANDEK- 12001, Becbl aHaIUTHYECKHUE
Acculab, xummnueckasi nocyna (MepHble HUJTUHAPHI, CTaKaHbl, KOJObI, (apPopoBbie Yallu,
CTYTIKH ), PEaKTHBBI, PAKOBHHA;

Buptyanbupiii  yueOHbI KoMmIuiekc "AHaromuueckuit atnac  4.0"/1, TumnoBbie
npodeccuoHaNbHbIe MOJEIN: MOJIEb MATKH U IMYHUKA, MOJIEJIb MPEACTATEIbHON KeJe3bl U
ANYKa, MOJEIb TOJIOBBI B pa3pe3€, MOJEIb MBILILL FOJIOBBI, MOJENb JETKUX, MOJEIHN OT/EIIOB
ITO3BOHOYHHKA U OTJEJIBHBIX MO3BOHKOB YEJIOBEKA, MOJIENU 110 YPOJIOTHUHU, MOJEIH CEpALA U
COCYIUCTOW CHCTEMBI, MOJIENIN OTAEJIBHBIX KOCTEN 4YEJIOBEKA, MOJEIMN CYCTaBOB, KUCTH U
CTOIIbI YEJIOBEKA, MOJIEIIN Yepera YelloBeKa, yueOHble aHATOMUUECKHUE IIACTUHATHI TKaHEH U
OpraHOB YeJIOBEKa: MBIIIIBI CBOOOJHOW BEpXHEW KOHEYHOCTH C TUICYEBBIM MOSICOM, MBIIIIIIBI
KHCTH, MBIIIIBI CBOOOJHOW HIDKHEW KOHEYHOCTH, KOMIUICKCHBIM TIpermapar: TIeYeHb,
KEITYHBINA My3BIPb, KEMYT0K, OOJBIION CAllbHUK, KUIIEYHHUK, ABEHAIATUICPCTHAS KUIIKA,
MOJDKETYA0YHAs JKeJe3a, Cee3eHKa; TOTAbHBIN MpemnapaT cepAla; OpOHXHAIbHOE IEPEBO C


http://www.edu.ru/

OJIHUM JIETKUM; TOTaJbHBIA Mpenapar roJIoBHOro Mo3ra; IlepenBuyKHOW MHTEpaKTUBHBIN
aHatomudeckuil cron «lluporos» Mogens I, anaromuueckue Mozenu (apTepuu TOJIOBHOTO
MO3ra, OpOHXHUAJIBHOE JIEPEBO C OAHMM JIETKUM, TOJICHOCTOIIHBIM CyCTaB U COEIUHEHUS
KOCTEH CTOIIbI, TOJIOBHOM MO3T C IEMOHCTpPALlMEN YEPETIHBIX HEPBOB, TOPU30HTAIbHBIE CPE3bI
rOJIOBHOTO MO3ra Ha pa3HbIX ypOBHAX (HaOop u3 4 cpe3oB), ropraHb, Tpaxes, LIUTOBUIHAS
Kelesa, KEIyJA0K 4YeloBeKa ¢ OONBIINM CaJbHUKOM M MOMEPEYHON 000J0YHON KHILIKOH,
MHTEPaKTUBHBIA AHATOMUYECKHI CTOJI, KOJIEHHBIN CyCTaB (BCKPBIT), KOMIUIEKC BHYTPEHHHUX
OpraHOB C MHBEIUPOBAHHBIMU apTEPUSMH, JIOKTEBOM CyCTaB, Jy4YE€3allsICTHBIM CyCTaB H
COEIMHEHHSI KOCTEW KHCTH, MOJIENIb BHYTPEHHETO CTPOEHUS KUCTH, MOJIENb FOJIOBHOT'O MO3ra
yesioBeKa pa300pHas, MOJENb TOPTAaHM YEJIOBEKA, MOJEIb JKEIyJKa 4eJIOBEeKa, MOJEIb
’KEHCKOr0 Ta3a, MOJIEJb JIETKOI0 C TOPTAHbIO, MOJIENb JIETOUYHBIX JI0JIEK C KPOBEHOCHBIMU
COCyJaMH, MOJElIb HOPMAJIbHOW CTOIBI, MOJENb CEpAlla 4YEIOBEKa, IUICYEBOM H
AKpOMHAJIbHO- KIIOYMYHBIA CYCTaBbl, CarUTTaJbHBIA pa3pe3 TOJIOBHOI'O MO3ra, Cepaue C
KJIallaHaMH, CJIenasi KUIIKa C YepBeoOpa3HbIM OTPOCTKOM, COEAMHEHUS pedep C IrpyAHBIMH
MMO3BOHKAaMH, COCYZbl U HEPBHI TOJIOBBI U IIEU TIYOOKHE, COCYAbl U HEPBHI TOJIOBBI U LIEU
MTOBEPXHOCTHBIE, PPOHTATBHBIE PACIIUIIBI TOJIOBHOI'O MO3ra Ha pa3HbIX YPOBHSX (HA0Op U3 5
IIPO3pPAaYHbIX CPE30B), PPOHTAIBLHBIE CPE3bl MO3Ta Ha Pa3HBIX YPOBHAX(HA0Op U3 5 cpe3oB),
yepenHble HepBbl; [lepeHOocHOE 000pyAOBaHME: MHUKPOCKONBI MHKMeEA-5, CIEKTPOCKOIL,
NeKTpO(POTOMETP, peaKTUBBI (KUCIOTHI, WIENIOUH, COJIM, METAIJIbI, CIUPTHI, AMUHOKHUCIIOTHI
CyXue), XUMHUYECKasi Mmocyna (MepHble LWIMHIPBI, CTaKaHbl, KOJIObI, GapopoBeie yallwy,
CTYNKH), OaHs BOJASHAs C IUIUTKOW, AJIEKTUBHBIE CpPEIbl ISl BBIICIEHUS IIMIeul U
CaJIbMOHEJIJI, ICTOYHUKH MOCTOSIHHOTO TOKa, KoMriiekc yuyeOHO-MEeTOauYeCKuX MOCcOoOui,
CUMYJIALIMOHHBIX ~MAaTE€pUajoB, JHUJAKTHUYECKUX KOMIUIEKCOB JMCLMIUIMH, KOMILJIEKC
MYJBTUMEAUINHOTO 000py10BaHus, IEMOHCTPALIMOHHOE 000pYI0BaHHE.

OcCHOBHbBIE HCTOYHUKH
Jnsa npenogaBareneit
1. ®wuswmka: yueOHOE MOcoOue T cpeiHero NpodhecCUOHaIBLHOr0 00pa3oBanus / OTB.
pen. Amutpuesa B.®. — M.: U3narensctBo FOpaiit, 2022.



2. bnarun A.B. Actponomus: yue6Hoe nocooue / A.B. bnarun, O.B. Korosa. — M.:
Hudpa-M, 2022.
3. IMasnoB C.B. Actporomus: yuebnoe moco6ue / C.B. [1aBnos. — M.: Uadpa-M, 2022,
. Hapyrusn B.M. Actporomust: yaebnoe nocobue st CI10 / B.M. Hapyrun. Capartos:
[Ipodhob6pazoBanue, At [lu Ap Menua, 2019.

D

Jlnst ctyaeHToB

1. ®usmka: yaueOHOE MOCOOHe Tl cpeTHero NpodheCCHOHATBLHOTO0 00pa3oBaHus / OTB.
pea. Amutpuesa B.®. — M.: U3narensctBo FOpaiit, 2022.

2. Yapyrun B.M. Actporomust: yauednoe nocodue st CITO / B.M. Yapyrun. CapaTos:
[Ipodhobpazosanue, At [lu Ap Menua, 2019.

JIonoJHUTE/IbHbIE HCTOYHUKHU
Jlns mpenogaBarenei
1. I'yceiixanoB M.K. OchHoBbl acTpoHoMuu: yuyeOHoe mnocobue s CIIO / M.K.
I'ycetixanoB. — 2-¢ u3., crep. — CII6: Jlans, 2022.
2. SI3eB C.A. Actponomus. CojHe4yHas cHCTeMa: ydeOHOe IMocoOme I CpPeIHEro
npodeccuonansHoro odpazoBanus / C.A. f3eB; nox pea. B.I'. Cypnuna. — 3-e uzn.,
nepepab. u nom. — M.: U3parensctBo FOpaiit, 2022.

Jns ctyneHToB
1. T'yceiixanoB M.K. OchHoBbl actpoHomuu: yuyeOHOoe mocobue mus CIIO / M.K.
['ycetixanos. — 2-e u3s., crep. — CII0: Jlans, 2022.
2. SIzeB C.A. Actponomus. ConHedHasi cucTtema: ydeOHOe IocoOue sl CPEeIHEro
npodeccuonanbHoro oopazopanus / C.A. f3es; noxa pen. B.I'. Cypauna. — 3-e us.,
nepepad. u gomn. — M.: U3znarensctBo FOpaiit, 2022.

[Tpodeccronanbubie 6a3bl TaHHBIX

pravo.gov.ru - OguimaibHblil HHTEPHET-NOPTAN IPABOBOM HH(pOpMAIIH

www.edu.ru — ®eaepanbhbiii mopTai Poccuiickoe oOpa3zoBaHue

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHA
OBIIEOBPA3ZOBATEJIBHOU JUCHUIIVIMHBI

KoHTposib 1 oneHka pe3yabTaToB 00y4YeHHUs! OCYIIECTBISIETCS MpPEnoaBaTeieM B
Mpoliecce MPOBEEHUS MPAKTUYECKUX 3aHATHM M Jab0paTOpHBIX pabOT, TECTUPOBAHUS, A


http://www.edu.ru/

TaK>Ke BBIMOJHEHUSI 00YUaIOIMMUCS UHANBUAYAIbHBIX 33JaHUH, TPOEKTOB, UCCIIEJOBAaHUH.
Pe3ynbraThl 0Oy4eHHsS OMNpPENENsSoT, YTO OOydYarolIuecs MOJDKHBI 3HaTh, MOHHUMATh U
JEMOHCTPUPOBATH IO 3aBEPIICHUH U3yUEHUS TUCIUTIIIUHBI.

Jist  bopMUpoOBaHUS, KOHTPOJS W OLEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOM
JTUCIUIUIMHBI UCIOJIB3YETCS CUCTEMa OIICHOYHBIX MEPONPHUATHMA, MPeACTaBIIAIonias co0oi
KOMIUJIEKC Y4Y€OHBIX MEpPONPUSTUH, COTJACOBAHHBIX C pE3yJbTaTaMu OOy4YEeHUs W
chopmynupoBadHbix ¢ yuetom GI'OC COO (mpenmeTHble pe3ybTaThl MO JUCHUIIIMHE) U

dI'OC CIIO.

MIOJI0KEHUEM B IIEPUOAMICCKOM
CHCTEME XUMHUYECKUX
anemenToB [[.W. Menneneesa

Ne OK | Monayas/Paznen/Tema Pe3yabTar 00yuenust | TUNbI OLEeHOYHBIX MePONIPUSITHIA
I | OcnoBroe conepxanue
1 Pa3nen 1. OcHOBBI DopMyJIMPOBATH 0a30BbIE
CTPOEHHS Bell[eCTBA MOHATHUS ¥ 3aKOHbI XMUMHUH
1.1 | OKO1 CtpoeHue aToMOB CoCTaBIIATh XUMHIECCKIIC 1. Tect «CTpoeHHE aTOMOB XHUMITIECKIX
XUMHYECKUX 3JIEMEHTOB U (OpMyIIBEI COCAMHEHMI B AIIEMEHTOB ¥ IPHPO/Ia XUMHUYECKOH
TIPUPOJIa XUMITIECKOH CBS3H | COOTBETCTBHH CO CTETICHBIO CBSI3M.
OKHCJICHHS] XUMUYIECKHX 2.3a1a41 Ha COCTaBJICHUEC XUMHICCKUX
AJIEMEHTOB, UCXOJIS U3 (hopMyIT IByXaTOMHBIX COSINHECHHI
BAJIEHTHOCTH U (oxcumoB, cyabp(hUIOB, THAPUIOB H T.IL.).
AIIEKTPOOTPHULIATEITEHOCTH 3. 3a7aHus Ha UCTOIH30BAHUE
XUMUYECKON CUMBOJIMKY U Ha3BaHUM
COCIIITHEHHUH 110 HOMEHKJIATYpe
MEXIYHAPOIHOTO COI03a TEOPETHYECKOM
U TIPUKJIATHON XUMHUH U TPUBHATBHBIX
Ha3BaHMH IS COCTABIICHUS XUMUIECKUX
(hopMyJT IBYXaTOMHBIX COCAUHEHHI
(oxcuaoB, Cynb(GUIOB, THAPHUIOB H T.I1.)
U JIPYTUX HEOPTaHMYECKUX COCAUHCHUI
OT/ETBHBIX KJIACCOB
12 | OKO01 [epuoauueckuit 3aK0H 1 Xapakrepuzosath xumudeckue | 1. Tect «Merammueckue /
OK 02 tabmuna J[.1. Menzeneesa DJIEMEHTHI B COOTBETCTBUU C MX | HEMETATNYECKHE CBOICTBA,

AIIEKTPOOTPHULIATEIHHOCTD U CPOJICTBO K
3J'IeKTpOHyXI/IMI/I‘IeCKI/IX D3JICMCHTOB B
COOTBETCTBHE C HX AJICKTPOHHBIM
CTPOCHHEM H IOJI0KCHUEM B
HepPIO}IPI‘IeCKOfI CUCTECMEC XUMHYCCKUX
snemenToB JI.W. MenpnemeeBay.

2. IlpakTiyeckue 3aJaHus Ha
YCTaHOBJICHHE CBSI3H MEKIY CTPOCHAEM
ATOMOB XUMHUYCCKHUX DJICMCHTOB U
TIEPHOANYECKIM M3MEHCHHEM CBOICTB
XUMHUYECKHX DJIEMEHTOB U UX
COEIMHEHNI B COOTBETCTBUH C
nosioxkeHueM Ilepuonnyeckoit cucreme.
3. IIpakTHKO-OpUEHTHPOBAHHbIE
TEOpeTHYECKHe3aJaHNs Ha
XapakTepu3alHio XUMHUYECKUX
31eMeHTOB: «MeTtamndeckue /
HEMETa/UTMIECKHE CBOMCTRA,
ANEKTPOOTPULIATEIBHOCT U CPOJICTBO K
BHeKTpOHyXI/IMI/I‘{eCKI/IX 3JICMCHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOSHHEM H TIOJIOKSHHUEM B
TIEPUOANYECKON CHUCTEME XUMHUUECKUX




OK

Mopyas/Pa3zagen/Tema

PesynbTar 00ydyenus

THNBI 0LECHOYHBIX MePONPHATHIA

anemenToB J[.1. Menaeneeay»

Pazjnen 2. Xumuueckue
peaknun

XapaKTepPBOBaTL THUIIBI
XUMHYICCKUX peakunﬁ

KonTtponbsHas padora
«CTpoeHue BelecTBa H XUMHYEeCKHe
peakuum»

2.1

OK 01
OK 04

THIBl XUMUYECKHUX PEAKLIUIA

CocTaBATh peakum
COCIIMHEHUS, Pa3lIOKEHHUS,
oOMeHa, 3aMeIeHus,
OKHUCITUTEIIHHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU

1. 3agaum Ha cocTaBIeHIE YpaBHEHHUA
peaKIuii:

— COCIMHEHWS, 3aMEIICHUSI, PA3JI0KEHIIS,
oOmeHa;

— OKHUCJIMTEIbHO-

BOCCTaHOBHTEINIFHBIX PEaKIIHi C
HCTIOJIF30BaHUEM METO/IA IIEKTPOHHOTO
Oasamca.

2. 3a71a4yn Ha pacyeT MaccChl BEIIECCTBA
nIn 00béMa

ra30B [0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MaCCe WK 00bEMY OJTHOTO U3
YYacCTBYIOIIHUX B PEAKLIMU BEILIECTB;
pacyeThl

Macchl (00bEMa, KOITMYIECTBA BEIIECTBA)
TPOJYKTOB PEaKIUH, €CIIA OJTHO U3
BCUICCTB UMCCT HpI/IMeCI/I

2.2

DNEeKTPOTUTUIECKAS
JICCOLIMAIIUS U MOHHBIH
oOMeH

CocTaBnsTh ypaBHEHUS
XMMHYECKHX PEAKIMH HOHHOTO
oOMeHa ¢ yJacTuem
HEOPraHUYECKHX BEIIECTB

1. 3amanus Ha cocTaBlICHHE
MOJIEKYJISIPHBIX M MOHHBIX PEAKIIHH C
YYacTHEM KHCIIOT, OCHOBAaHUH U COJIEH,
YCTaHOBJICHHE U3MECHEHHS KUCIIOTHOCTH
cpensl

2. JlaboparopHas padota "Turnsl
XUMHUYECKHUX peaKiuii”

Pasnen 3. Ctpoenue u
CBO#iCTBA HEOPTraHUYECKUX
BellecTB

HccnenoBarb cTpoeHHe U
CBOJCTBa HEOPTraHUYECKHUX
BelllecTB

KontponsHas padora
«CBoiiCTBa HEOPraHNYECKUX
BeIeCTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATypa 1 CTPOCHHUE
HEOPraHMYECKUX BEIIeCTB

Krnaccuduimporats
HEOpraHWYeCKUe BEIeCTBa B
COOTBETCTBHH C UX CTPOCHUEM

1. Tect «HomeHknaTypa v Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB UCXOJS U3 UX
XUMHUYECKOH (DOPMYIIBI UITH COCTABIICHUE
XUMHYECKOH (POPMYITBI UCXOIS U3
HA3BaHUS BEIIECTBA TI0 MEKIYHAPOTHON
WA TPUBUATEHOW HOMEHKIIATYPEY.

2. 3aauu Ha pacdeT MacCOBOM JIOJH
(Macchbl) XUMHUYECKOTO JIEMEHTA
(coemmHEHMST) B MOJIEKYJIIE (CMECH).

3. TIpakTHUYeCKHE 3aJaHHs 110
KIaccu(UKaIuy, HOMEHKIAType |
XUMHYECKHM (hopMyiam
HEOPTraHMYECKUX BEIIECTB PA3INIHBIX
KJIACCOB.

4. TIpaxTHdecKue 3a1aHus Ha
oTpeieieHne XUMIIECKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BUIA
XUMHYECKOHN CBSI3M U THIIA
KPUCTAJLINYECKON PEILIETKH
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OK 01
OK 02
IK...

DOH3UKO-XUMUIECKHE
CBOMCTBA HEOPTaHUIECKUX
BEIIECTB

VYcraHaBnuBaTh 3aBUCUMOCTh
(U3NKO-XIMHYIECKHIX CBOUCTB
HEOPTaHMYECKUX BEIIECTB OT
CTPOCHHS aTOMOB F MOJICKYJI, a
TAK)Ke TUIIA KPUCTAIIIMUECKON
peleTku

1. Tect «OCOOEHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KUCJIOT, OCHOBAHHM,
aM(pOTEPHBIX THAPOKCHIOB H CONEI.
2. 3ajaHusl HA COCTaBJICHHUE ypaBHEHUH
XUMHUYECKUX PEaKLUM ¢ y4aCTUEM
MPOCTBIX U CIIOKHBIX HCOPTaHUICCKUX
BEIIECTB: OKCHIOB METAJIIOB,
HEMETaJUTOB ¥ aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHN4YCCKUX KUCJIIOT, OCHOBAHUM K




OK

Monayas/Paznen/Tema

PesynbTar 00ydyenus

THNBI 0LECHOYHBIX MePONPHATHIA

amM(OTEepHBIX THIPOKCHIOB,
HEOpPraHUYECKUX COJIEH,
XapaKTePHU3YIOIINX X CBOHCTBA U
CIIOCOOBI TIOJTyYEHUSI.

3. [IpakTuKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJaHHUsI HA CBOMCTBA U
TIOTyYEeHIE HEOPraHMIECKHUX BEIIECTB
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OK 01
OK 02
OK 04

Unentudukarms
HEOPraHUYCCKHX BEIICCTB

WccnenoBaTth KaueCTBEHHBIE
peaKku HCOPraHNICCKUX
BCIICCTB

1. [IpakTHKO-OPUCHTHUPOBAHHBIC 3aTaHUS
10 COCTaBJICHHUIO XUMUYECKUX PEAKIIUIA C
y4acTHeM HEOpPTaHUYEeCKUX BEIIECTB,
HCTIONB3YEMBIX IS UX HICHTH()UKAIIIHL.
2. JJabopatopHas paboTa:

“U nenTrdrKaIms HEOPraHUUCCKUX
BEIIECTB”

Pa3nen 4. Ctpoenne u
CBO/CTBA OPraHNYeCKHX
BELEeCTB

HccienoBath cTpoeHue 1
CBOICTBA OPraHu4YecKHX
BelleCTB

KonTtponbsHas padora
«CTpoeHHe 1 CBOWCTBA OPraHUYeCKUX
BelecTB»

4.1

OK 01

Krnaccudukanusi, crpoerue u
HOMEHKJIATypa OPraHHIeCKIX
BEILECTB

Krnaccudumuposarsb
OpraHMYeCcKHUe BEIIeCTBa B
COOTBETCTBHH C UX CTPOCHHEM

1. 3amaHus Ha cocTaBiIeHUE HA3BaHUM
OpraHWYecKUX COeAUHEHUH 10
TPUBUAIILHON MM MEXAYHapOIHON
CHCTEeMaTHYECKOH HOMEHKJIATYpe.

2. 3ajaHus Ha COCTaBJICHHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (OpPMYJT
OpPraHnv4CCKUX BEIICCTB OTACIBbHBIX
KJIaCCOB.

3. 3ajaun Ha onpe/ieNIeHe IPOCTeHIIeH
(GhopMyJIbI OPraHMYECKON MOJICKYIIBI,
HCXO[IS U3 AIIEMEHTHOTO cocTaBa (B %)
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OK 01
OK 02
OK 04

CBo¥iCTBa OpraHU4ECKUX
COEIMHEHU!

YcranaBiauBaTh 3aBUCUMOCTD
(U3UKO-XUMUYECKUX CBOVICTB
OpPTaHMYECKUX BEIECTB OT
CTPOCHUS MOJICKYT

1. 3amaHus Ha cOCTaBICHUE ypaBHEHUH
XUMHUYCCKUX peaKuHﬁ C ydaCTHUEM
OPraHn4CCKrX BEHICCTB HA OCHOBAHUUN
HX COCTaBa M CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE yPaBHEHHI
XUMHUYECKUX PEaKlnii,
WUTIOCTPUPYIOUIMX XUMHYECKHE
CBOMCTBA C YY€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIHiA U
TCHETUYECKOW CBS3U OPraHMIECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3a/1a41 N0 ypaBHEHUSIM
peaxkuuil ¢ yyacTueM OpraHuYeCcKHX
BEIECTB.

4. Jlabopatopnas pabota “IIpeBpaienus
OPraHn4CCKUX BEIIECTB IIPU
HarpeBaHun"
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OK 01
OK 02
OK 04

Wnentudukarus
OpraHUYEeCKHUX BEIIECTB, HX
3HAYCHUE U IPUMECHEHUE B
OBITOBOM U
MIPOH3BOICTBEHHON
JIEATEILHOCTHU YeI0BEKa

HccnenoBaTh kauecTBEHHbBIE
peaKum/I OpFaHH‘ICCKI/IX
COEJIMHEHUH OTIENbHBIX
KJ1aCcCOB

1. ITpakTHKO-OpHUEHTUPOBAHHBIC 3aTaHUSL
10 COCTABJICHUIO XUMUYECKUX PEAKLIMNA C
y4acTHEM OpPTaHMYECKUX BEIIECTB, B T.U.
UCTIONB3YEMBIX ISl UX WIACHTH(UKALMN
B OBITY M TPOMBIIUICHHOCTH.

2. JJaboparopnas pabota:
“UneHTH(HUKALINST OPTaHUIECKIX
COEITHEHNH OTIETBHBIX KJIACCOB”

Pasznen 5. Kunernueckue u
TepMOIUHAMUYECKHE
3aKOHOMEPHOCTH
NPOTEKAHUSI XUMHYECKUX
peakuumi

XapakTepu3oBaTh BJIMsIHHE
Pa3IMYHBbIX haKTOPOB HA
PaBHOBecCHE H CKOPOCTH
XHUMUYECKHX peakiuii




Ne OK Monayas/Paznen/Tema Pe3ysbTar 00y4enus THNBI 0LECHOYHBIX MePONPHATHIA
5 | OKO01 CKOpOCTh XMMHUYECKHX XapaxkTepHu3oBaTh BIUSHUE [paxTHKO-OpHEeHTUPOBAHHbIE
OK 02 peakuuii. XuMuueckoe KOHLICHTPALMK PEarnpyIOLINX | TEOpEeTUUECKHE 3a/laHNs Ha aHAJIU3
paBHOBecHe BEIIIECTB ¥ TEMIIEpaTyphl Ha (haKTOPOB, BIMSIONIUX HA I3MEHEHHE
CKOPOCTb XUMHYECKHX PEAKINH | CKOPOCTH XUMHIECKOH PEaKIHu.
XapakTepHu30BaTh BIUSHUC [IpakTHKO-OpUEHTHPOBAHHBIC 33/1aHUS
N3MEHEHHSI KOHICHTpPAIUN Ha nnpuMeHenue npuHnuna Jle-1llarense
BEIIECTB, PEAKIUH CPEAbI U JUISL HAXOKACHHSI HallpaBJIeHUs
TEMIIEPaTyphl Ha CMEIICHHUE CMeEIIEHHs PaBHOBECHSI XUMHYECKOM
XMMHYECKOTO PABHOBECHS peakuuu 1 aHanu3 GakTopos,
BIIMSIFOLIMX HA CMEIICHUE XUMHUYECKOTO
paBHOBecCHs
6 HccnenoBaTs MCTHHHBIE
Pa3zpneun 6. PacTBopsI PACTBOPBI C 3aaHHBIMH
XapaKTepPHCTHKAMH
6.1 | OKO1 [onsTre o pacTBopax Pasmmaats wctuHHBIE pacTBOpH! | 1. 3amaun Ha PUTOTOBIICHHE PAaCTBOPOB.
OK 02 2. TlpakTnKo-OpHEeHTHPOBAHHBIC
pacyeTHbIe 3aJaHusl Ha JJUCTICPCHBIC
CHCTEMBI, HCTIOTIb3YEMBIC B OBITOBOW 1
TIPOU3BO/ICTBEHHOH JEATEIBHOCTH
YeIoBeKa
6.2 | OKO1 HccnenoBanue cBOMCTB HccrnenoBath Gusuko- JlaboparopHnas pabota
OK 04 pacTBopoB XMMHYECKHE CBOMCTBA “ITpUroTOBIEHUEPACTBOPOB”
HCTHHHBIX PacTBOPOB
1 IIpodeccrnonabLHO-OPHEHTHPOBAHHOE colep:kaHMe (coAepKaHue NPUKJIAIHOTO MOAYJIs1)
7 Pa3nen 7. OueHnBaTh NocaeICTBUS 3ammuTa Kelica (c yaerom Oyayuieii
Xumus B ObITY M OBITOBOM U Npo(ecCHOHAILHOM AesiTeJbHOCTH)
NPOM3BOICTBEHHOM NPOU3BOCTBEHHOM

ACATEJIbHOCTH Y€/ I0OBEKA

JIeAITEIbHOCTH YeJI0BEKA C
NMO3UIMH DKOJIOr HYEeCKO
0e30MmacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY U
TIPOU3BOJICTBEHHOMN
JeSITENILHOCTH YeJI0BEKa

OlLieHMBATh TIOCJICICTBUS
OBITOBOI! M TPOM3BOACTBEHHON
JIeSITCIILHOCTH YeJIOBEKa C
TO3UITUM IKOJIOTUIECKON
0e30MacHOCTH

Keiic (c yaeTom Oymymieit
npodhecCHOHATILHOM JIeSITETbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:

1. MoTemeHue KIIMMaTa U
BBICBO60)KI[GHI/IG Ta30BbIX T'UAPATOB CO
JTHA OKEaHa.

2. Bynyiie MaTepuasl Uis aBua-,
MAalIMHO- U TPHUOOPOCTPOCHHS.

3. HoBble MaTepurabl U1 COTHEYHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PACTHTEIFHBIX
Mpernaparos




JUCT U3MEHEHUM U TONMOJITHEHW I, BHECEHHBIX
B PABOYYIO ITPOT'PAMMY

No u3MeHeHus, 1ata BHeCeHUs M3MeHeHus; No CTpaHUIlbl C NU3MEHEHHEM;

BbLJ1O CTAJIO

OcHoOBaHue:

HO):[HI/ICB JMaa, YTBEpAUBUICTO U3MCHCHUA
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