MUHHUCTEPCTBO OBPA30BAHMSI U HAYKH CAMAPCKOM OBJIACTH
T'OCYJAPCTBEHHOE BIO I KETHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YYPEKJIEHUE CAMAPCKOM OBJIACTH

«TOJBATTUHCKHUI COLTUAJIBHO-3KOHOMWYECKHN KOJLIE K

YTBEPXJIEHO
rerioy [Tpuka3 qupekTopa
M TCOK ['BITOY «TCOK»
2024-04-2 ot «15» ampens 2024r
410:42: Ne 08-01/79
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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 0611€00pa30BaTENbHON AUCHMIUIUHBI «XUMHUS» pa3paboTaHa Ha
OCHOBE:!

— (QeaepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIBHOIO CTaHAApTa CPEIHETO
obmero oopaszopanus (nanee — ®I'OC COO);

— (emepanbHOTO TOCYIAPCTBEHHOTO OOpAa30BaTEIBHOIO CTaHAApTa CPEIHEro
npodeccuonanbHoro obpaszoBanms (mamee — DPI'OC CIIO) mo cmenuaabHOCTH
15.02.06 MoHTaxx, TEXHHUYECKass SKCIUyaTalus MW PEMOHT  XOJOJIWUJIBHO-
KOMITPECCOPHBIX U TEIIOHACOCHBIX MAIIMH M YCTAaHOBOK (TI0 OTPACIISIM)

— (QenepanbHOl OCHOBHOM 00IE00pPa30BATENBHON MPOTpaMMBbl  CPEIHETO
ob1iero oOpa3oBaHus;

— MpUMEpPHON paboueld MporpaMMbl 0O0IIEO0Pa30BATENBLHON JAUCIUILIUHBI
«Duznka» mig npodecCuoHaNIBHBIX 00pa30BaTEIIbHBIX OPTraHU3aIIUMN.

— yueOHoro ImmiaHa mno cnenuaidbHocTH 15.02.06 MoHTax, TexHUYecKas
AKCIUTyaTalusi U PEMOHT XOJOJWJIBHO-KOMIIPECCOPHBIX U TEIUIOHACOCHBIX MAIIMH U
YCTaHOBOK (10 OTPaCIIsiM)

— paboueli mporpaMmbl BOCHHUTaHUS IO crenuanbHocTH 15.02.06 MoHTax,
TEXHUYECKass  JKCIUTyaTallusi UM PEMOHT  XOJOAWJIbHO-KOMIIPECCOPHBIX U
TEIJIOHACOCHBIX MaIll1H u YCTaHOBOK (o otpaciisim)[Iporpamma
00111€00pa30BaTeIbHON TUCHUIUIMHBI «XUMHUS» pa3paboTaHa B COOTBETCTBUHU C
Konnenuueir mnpenogaBanusi 0011e00pa3oBaTebHBIX JUCHUIUIMH € YYETOM
podeCCUOHAIBHOW HAMpPaBJIEHHOCTH MPOTPaMM CpPEeAHEro MpodheCCHOHAIBHOTO
oOpa3oBaHus, peaJln3yeMbIXx Ha 0a3e OCHOBHOro o0iiero o00pa3oBaHuUs,
YTBEPKICHHOW  pacropsbkeHneM  MuHHcTepcTBa  mpocseleHus  Poccuiickon
O®enepanmu - ot 30.04.2021 Ne P-98, Ha ocHoBaHum nucbMma JlemaprameHTa
rocyJapCTBEHHOM MOJIMTUKH B chepe cpeaHero npoheccuoHaabHOro 00pa3oBaHus U
npodeccuoHabHOTO  OoOydeHus MwuHuUCTepcTBa  TIpocBelieHus  Poccuiickoit
®epnepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMN METOAUK MPETIOJABAHUSY.

Copneprxkanue pabouell MporpaMMbl MO TPEIMETY «XHUMHs» pa3padoTaHO Ha
OCHOBE:

CUHXpoHM3auu obpazoBarenbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeaMeTHbix, MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yyetom mpoduiibHOM
HaIPaBJICHHOCTH CHEIUATbHOCTH;

UHTETpallid W TPEEMCTBEHHOCTH COJEPXKAHUS MO TpeaMery «XuMmus» u
coziepKaHusl y4eOHBIX JUCHUIUINH, podeccuoHanbHbix Moayiieid @I'OC CIIO.

1.1. Mecto o00mI€00pa30BATENLHOIl JUCHUIVIMHBI B  CTPYKTYype
OCHOBHOI1 00pa30BaTe/IbHOI POrPaAMMBbI:

OO6mieobpa3oBaTenbHass  JUCHHUIUIMHA «XHUMHS» SBISICTCS 00sS3aTEIbHOM
4acThi0 00IM1e00pa30BaTENLHOTO IMHKIA 00pa30BaTEIbHOM MPOTPAMMBI CPEIHETO
npodeccronanbHOro odpaszopanus (naiee — OOII CITO) no cnenmansaocTu 08.02.13
MoHTa)k M OKCIUTyaTalsi ~ BHYTPEHHHMX  CAaHTEXHUYECKUX  YCTPOWCTB,



KOHIMIIMOHUPOBAHUSI BO3JyXa M BEHTWIALMHHA 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHuUs C MOJYYCHUEM CPEIHEro O0IIero 00pa3oBaHus.

Ha  wusyuenue  oOmieoOpazoBaTebHOM  JUCHMIUIMHBI — «XUMHS»  TI0
cenuanbHocT  15.02.06 MoOHTaX, TEXHHUYECKAass OKCIUTyaTallusi HW  PEMOHT
XOJIOUIBLHO-KOMITPECCOPHBIX M TEIJIOHACOCHBIX MAIIMH U YCTAHOBOK (IO OTPACIsIM)
OTBOJMTCS /2 4aca B COOTBETCTBUHU C yUeOHBIM IJIaHOM I10 crieruaibHoctu 15.02.06
MoHTax, TeXHHUYECKas SKCIUTyaTalldsd W PEMOHT XOJOJWJIBHO-KOMIIPECCOPHBIX U
TEIJIOHACOCHBIX MAIIIMH U YCTAHOBOK (10 OTPACIIsiM)

B mporpamMme TeopeTHUECKHE CBEIEHUS OTOJHSIOTCS JabOpaTOPHBIMH U
MPAKTUYECKUMH 3aHATHUSIMH B COOTBETCTBUHU C yUSOHBIM TUITAHOM IO CTICIIHATBHOCTH.

[IporpamMma COOEpPKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJICTIIEMOE Ha HW3YYCHHE pa3lieioB M TEeM B paMkax o0meo0pa3oBaTelbHON
TUACIUTUIMHBI « XUMUS

KoHTpoas KauecTBa OCBOCHHS 00111€00pa30BaTEIIFHON TUCITUIUIMHBI « XUMUSD)
IIPOBOJIMTCS B MPOIECCE TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOM aTTECTaIlUH.

Tekyiuii KOHTPOJIb MPOBOJIUTCS B IIpeeiiaX Y4eOHOTO BpeMEHH, OTBEJICHHOTO
Ha JUCHUIUIMHY, KaK TPAIUIIMOHHBIMH, TaK 1 MHHOBAITMOHHBIMU METOJIaMH, BKITFOYAs
KOMITBIOTEPHOE  TECTUpOBaHWE. Pe3ynapTaTbl  KOHTPOJS  YUUTHIBAIOTCA  TMPH
MOABEJICHUH UTOTOB 110 00111e00pa30BaTEIIbHON TUCIUILINHE.

[IpomexyTouHast arTectanus mpoBoautcs B dopMme auddepeHIInpOBaHHOTO
3a4éTa Mo UTOraM MU3y4CHHsI TUCIIUILTAHEI.

1.2. Ilean u 3a7a4u 00111€00PAa30BaATEILHOM TUCIMIINHBI

Peanuzanusi mporpammbl  00111€00pa30BaTEIbHON JTUCHUIUIMHBL «XUMHUS» B
ctpykrype OOIlI CIIO HampaBieHa Ha JOCTWKEHHE ILEAM 10 OCBOCHHIO
oOy4arolUMUCS COJIepKaHusl 001e00pa30BaTEIbHON AUCHUIUIMHBL «XUMHS» U
JOCTHKEHHUIO PE3yJbTAaTOB €€ M3Y4YeHMs B COOTBETCTBMU C TpeboBaHusiMu PI'OC
COO ¢ yuetom npodeccuonanbroi HarnpaBieHHocTr OI'OC CIIO.

CopneprkaHre nporpaMmsbl HAIIPaBJIEHO HA JOCTHXKEHHE CIEAYIOIIMX 3a/]1ay:

1) chopmMupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEW NPOTEKAaHUS XUMHUYECKUX

IIPOLIECCOB U SIBJIEHUU B OKPYXAKOUIEH Cpeae, UEJOCTHOM HAayYHOM KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (HOPMYJIbI HEOPTAHMYECKUX U OPraHUYECKHUX
BCILIECTB, YPaBHEHHS  XHMHYECKUX  peakiuid, OOBACHATh HMX  CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TMPOBEACHUS  MPOCTEUIINX  XHUMHYECKUX
OKCIIEPUMEHTAILHBIX ~ UCCJICIOBAaHUNM C COONIIOZICHHMEM TMpaBWi  O€30MacHOTO
oOparieHus ¢ BeIecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MHGOPMAIMIO XUMUUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHUS MPOTHO3ZUPOBATH MOCEJACTBUS CBOSH JNEATEIIBHOCTH U
XUMUYECKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOCTBEHHBIX MPOIIECCOB,;
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6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTMIKEHUN XUMUYECKON HAYKU U
TEXHOJIOTUM ISl pa3BUTHUS COLIMAIIBHON 1 TPOU3BOICTBEHHOM cep.

B mpomecce ocBoeHus 0011e00pa3oBaTENbHON TUCHMIUIMHBL «XUMUS» Y
o0yyJaromuxcs eJIeHanpaBIeHHO (OPMHUPYIOTCS YHUBEPCAIbHbIE yueOHbIE eCTBUS
(mamee — VYVY]), Bkmodas (opMupoBaHHe KOMIIETEHUMNA B 00JlacTh y4eOHO-
WCCJIEIOBATENIbCKOM W TMPOEKTHOM JEeATEIbHOCTH, KOTOpPbIE B CBOIO O4YEpeab
o0ecreunBalOT MPEEMCTBEHHOCTh (QopMmupoBanus o6mux komnereHuuid DI'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccuoHaibHOe
camMoOompeeeHne 00yJaroluXcs, pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHUH IO
TUTAHUPOBAHMIO M MPOSKTHUPOBAHHUIO CBOETO MPO(ECCHOHAIBHOTO OYAYIIETO.

1.3. OO0masi xapakTepucTHKA 001Ie00pa30BaTeIbHOM TN CIUINJINHBI

O6mieoOpazoBaTeabHas AUCIUIUIMHA «XUMUS» UMEET MEKIUCIUTIIMHAPHYIO
CBSI3b C JUCHMIUIMHAMHU 00IIe00pa3oBaTeibHOr0 W 001IenpodhecCHOHAIBHOTO
IUKIOB «bUonorusy, a Takke npodeccCuoHaIbHBIMUA MOYJISIMU MPO(EecCHOHATBLHOTO
nukia [IM.01 Benenue nporeccoB M0 TEXHUYECKOM AKCIUTyaTallH, 0OCTYKHUBAHUIO U
pEMOHTY XoJyonuiabHOro obopyaoBanus [IM.02 Benenue mnpoiieccoB MO MOHTaXY,
IIyCKOHANAJIKE, MPOrPaAMMHUPOBAHUIO M HCHBITAHUSM XOJOJMILHOIO 000pYy/IOBaHUS,
[IM.03 Benenue paGoueil M MPOEKTHOW JOKYMEHTAIIMH CHUCTEM XOJOJOCHAOKEHUS U
oopmiieHrE Pe3yIbTaTOB KOHCTPYKTOPCKUX U UCCIIEIOBATEIBCKUX PadOT

Conepxanre 00111e00pa30BaTeIbHON NUCIMIUIMHBI HAMPaBJICHO HA JOCTHKECHUE
JUYHOCTHBIX,  METalpeJMETHBIX W  TPEAMETHBIX  pe3yabTaToB  OOyuYeHHS,
pernamentupoBaHHbix OI'OC COO.

B npoduiibHy0 COCTaBIISIONTYIO TIO 00111E00Pa30BaTEIbHON JTUCIUILIMHE BXOIUT
po(heCcCUOHAIBHO OPUEHTHUPOBAHHOE COJIEpKaHue, HEOOX0auMoe J1Jisi (POpMHUPOBAHUS Y
00y4aronmxcst 00IMX 1 MPOoheCCUOHATBHBIX KOMITETEHITHI.

B nporpamme no o01ieo6pa3oBaTebHON AUCHUILIMHE «XUMUS», pealli3yeMon
MIPU TIOJITOTOBKE OOYYAIOIIMXCS MO CHEIUAIbHOCTAM, MPOGUIbHO-OPUEHTUPOBAHHOE
COJIep>KaHNE HAXOJIUT OTPaKEHUE B TeMax:

Tema 3.1. Knaccudukaiiysi, HOMEHKIaTypa U CTPOCHUE HEOPTaHMYECKUX BEIIECTB

Tewma 3.2. ®U3NKO-XUMHUUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB

Tema 4.1. Knaccudukarwsi, CTpoeHre 1 HOMEHKIJIATYpa OPTaHIMYECKIX BEIIECTB

Tema 4.3. neatudukarpsi OpraHUuecKuX BEIIECTB, X 3HAUCHHUE U MPUMEHEHHE B
OBITOBOM ¥ TIPOM3BOJCTBEHHOM JICSITEIIPHOCTH YEJIOBEKA.

Tema 5 CkopoCTh XUMHUYECKHUX PEAKIUil. XUMUYECKOE PAaBHOBECUE

Tema 6.1 ITonsiTuE 0 pacTBOpaX.

Tema 7Xumust B ObITY ¥ IPOWU3BOJICTBEHHOM JAEATEIBHOCTH YEIOBEKA



1.4. Ilnanupyemble pe3yJabTaThbl 0CBOEHHS 00111€00pa30BaTEbHON JUCITUITIMHBI

B pamkax mporpaMMbl 00111e00pa3oBaTeIbHON TUCITUTUIMHBI «XUMHS 00YJaroIIMMHUCS OCBaWBAIOTCS JIMYHOCTHBIC (JIP) 1
metanpeameTabie (MP) (o0mwme) u npenmetHbie (ITP) (mucrumInHapHbIe) Pe3yIbTaThl B COOTBETCTBUU ¢ TpeboBaHusMu OI'OC
cpenHero o6bmiero oOpa3zoBanusg. (Ocoboe 3HAUEHHWE JUCHUIUIMHA HMEeT Mpu (HOPMUPOBAHMM U PA3BUTHUM OOIIMX U

HpO(i)eCCI/IOHaHI)HBIX KOMHGTCHHI/Iﬁ I10 CIICOMAJIBHOCTH.

Koa n IlanupyemMble pe3yabTaTbl 0CBOCHUS U CIUTIINHbBI
HAHMEHOBaHH
e
(popmupyembl O6ume’ ,I[HchlI.m/maprle2
X

KOMIIeTeHIU i

OK 01. B yacTu TpyA0BOr0 BOCIUTAHMSA: - BJIaJAE€Th CUCTEMOW XUMHMYECKUX 3HAHUH, KOTOpas  BKJIKOYAET:

Bri6upats - TOTOBHOCTh K TpYyIdy, OCO3HAHHE I[EHHOCTH | OCHOBOMOJIATAIOUIMEe TMOHATUA (XUMUYECKHH 3JIEMEHT, aTOM, J3JICKTPOHHAs

CII0COOBI MacTepcTBa, TPYA0II00ue; 00o10uKa atoma, s-, p-, 0-371eKTpOHHbBIE OPOUTATH ATOMOB, HOH, MOJICKYIIA,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOM  JCSATEIBHOCTU | BAJICHTHOCTh, 3JIEKTPOOTPHUIATEIHHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas

npodeccuoHan | TEXHOIOTUYECKOU u COLIMATbHOM | CBSI3b, MOJb, MOJSIPHAs Macca, MOJSPHBIA 00BEeM, YIIEpOIHBIA CKEJeT,

BHOH HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, | GYHKIIMOHAIBHAS TPYIIA, paguKal, U30MEpHs, U30MEPHI, TOMOJIOTHIECKUN

NEATEIBbHOCTH | IJIAHUPOBATh M CAMOCTOSITEBHO  BBINOJHSATH | Psll, TOMOJIOTH, YIJIE€BOJOPO/IbI, KUCIOPO- U a30TCOACPKAIINE COSAUHEHUS,

MPUMEHUTEBH | TAKYIO EATeITbHOCTE; OMOJIOTUUECKN aKTHUBHBIE BEIIECTBA (YIJIEBOJBI, JKUPBI, OCJIKH), MOHOMED,

0 K pa3JIM4HbIM | - HHTEpeC K pa3IUYHBIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COEIUHEHUS,

KOHTEKCTaM poeCCUOHAIBHON e TEHHOCTH, KPUCTAJUTMYECKAsl PEeIIeTKa, TUIBl XUMUYECKHX PEaKIui (OKHUCIUTEIBbHO-
OBiaeHne  YHUBEPCAJBHBIMH  Y4eOHBIMH | BOCCTAHOBHUTEJbHBIE, IK30-U IHJIOTEPMUUYECKHE, PEaKIIUd HOHHOTO 0OMEeHa),
MO3HABATEJbHBLIMH JeHCTBUSIMMU: pacTBOp, SJIEKTPOJIUTHI, HEAJIEKTPOJIHUTHI, JICKTPOJIUTHUECKAS] AUCCOLHUAIIUSA,
a) 0a30Bble JOTHYECKHE JelCTBHS. OKHCJIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHUECKOW PEAKLIUU, XUMHUECKOE
- CaMOCTOSITEILHO dbopmynupoBaTh U | paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS XHUMHYECKOTO CTPOCHHS
aKTyallu3UpoBaTh IMPOOJIEeMYy, paccMaTpuBaTh €€ | opraHuyeckux BemecTB A.M. bByriepoBa, Teopus >IEKTPOTUTHUECKON
BCECTOPOHHE; ayccounanuu, nepuoandeckuit 3akon .M. MenzaeneeBa, 3aK0H COXpaHEHUS
- YCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK WJIM | MacChl), 3aKOHOMEPHOCTH, CUMBOJMYECKHUH SI3bIK XUMHH, (HaKTOIOTUYECKUE

1 o u
YKa3bIBaAOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTbl n3 PrOC COO (B nocneaHel pegakumm ot 12.08.2022) B otrnaronsHom popme, dopmmnpyemble
06ueo0bpasoBaTeIbHOM ANCLUNANHON
OvcumnanHapHble (NpegMeTHbIe) pe3ybTaThl YKa3blBatOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMMNANHDI




OCHOBaHHS JIJI1 CpaBHEHMS, Kiaccupukamum u
000011IEeHHS;

- OmpeAessaTh LEeNU  JEATEbHOCTH,
rapaMeTpbl U KPUTEPUH UX JTOCTHIKEHHUS,
- BBISABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHUBHI B  JCATEIBHOCTb,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB ULCIIAM,
OIIEHUBATh PUCKHU MOCJIECACTBUM NESITEILHOCTH;

- pa3BUBaTh KPCATHUBHOC MBINIJICHUC IIPU PCIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbBIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HABbIKAMHU y4eOHO-UCCIIEI0BATEIbCKOM
158 HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKAMHA
paspenieHus mpooem;

- BBIABJATH MPUYUHHO-CICACTBCHHBIC CBSA3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TMIIOTE3Y €€
peuicHus, HaXOIUTb APTYMCHTBI JJIA
JIOKA3aTeNIbCTBA CBOUX YTBEPKIACHUM, 3a0aBaTh
rapamMeTpbl U KpUTEPUU PELLICHNUS;

- AQHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PCHICHUA
3a/1aud pe3yNbTaThbl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMCTh NICPCHOCUTH 3HAHHWA B IMO3HABATCIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH,

- YMCTb HHTCIPUPOBATHL 3HAHHUA M3 Pa3HBIX
MPeIMETHBIX 00IacTei;

- BBIABUTAaTh HOBBIC nacu,
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;
- CITOCOOHOCTB MX HMCITOJIL30BaHUS B
MO3HABATEIbHONU U COLUATBHOM MPAKTUKE

3aJaBaTb

npejaraTh

CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHUYeCKUX BELIECTB B OBITY U
IIPAKTUYECKON ACATEIbHOCTH YEJIOBEKa;

- YMETb BBIABIATH XAPAaKTEPHbIC IIPU3HAKM M B3aUMOCBS3b HM3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIINAE OHITHS IIPU ONUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIECTB U UX IIPEBPALLCHUN;

BBISBIIATH ~ B3aWMOCBSI3b  XMMUYECKHX  3HAHUW C  TOHATHSMU U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPCIAMETOB,

- yMETh HCIIOJIb30BaTh HAMMEHOBAHUS  XUMHUYECKHX COEIUHEHHU
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW M NPUKIAAHOW XHUMUU U

TPUBHAIIbHbBIC HA3BaAHUS BAKHCHUIIIMX BEIIECTB (ITUJICH, alleTUIICH, TIIMIEPHH,
denon, dopmanpaerun, yKCycHas KHUCJIOTAa, TIWIMH, YyrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMHaK, ralieHas W3BECTh, HEralleHass U3BECTh, MUThEBask
cola M JAPYrux), COCTaBJIATH (POPMYJIbI HEOPTaHMUECKUX M OPraHUYECKUX

BEIIECTB, YPAaBHEHHMSI XUMHUYECKHX pEaKIuil, OOBACHATH UX CMBICI;
HOI[TBep)KIIaTI) xapaKTepHHe XUMHUYCCKUC CBOﬁCTBa BCIICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHHI XUMHYECKUX
pEeaKIHnii;

- YMCTHb YCTAHABJIMBATb MNMPHUHAJIC)KHOCTb H3YUYCHHBIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEUIECTB K OMpPEAENIEHHBIM KjaccaM U TpymraMm COEIWHEHHH,
XapaKTCPU30BaTh HUX COCTaB H BayKHEHIIIIe CBOfICTBa; ONpCaACIIATL BUABI
XUMHUYECKHUX CBsI3el (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJIOPOIHAS),
THUIIBI KPUCTAJUNIMYCCKUX PCHICTOK BCUICCTB; KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKHUEC
peaKkiuy;

- chopmupoBaTh MpEACTaBICHUS: O XUMHUYECKOHM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJIM XUMUU B TO3HAHUM SIBICHUHN
IpUpoAbl, B (OPMHPOBAHMM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

- YMeThb NHpPOBOJUTH pacueThl MO XUMHUYECKUM (OopMylaM U ypaBHEHHUSAM
XUMHYECKUX  PEaKIuil C UCHONb30BaHWEM  (DU3MYECKUX  BEITUYHH,
XapaKTEePU3YIONIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh




CUCTCMHBIC XHUMHWYCCKUEC 3HAHUA IJIs1 IIPHUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
TIOWCKa,
aHaiu3a u
WHTEPIIPETAIH
1 uHopmanuu
"
nHpopMaImoH
HBIC
TEXHOJIOTUHU
TUISL
BBITIOJTHEHUS
3amad
npodeccuoHan
BHOM
JeSTEITbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOH MPaKTUKU,
OCHOBaHHOTO Ha Jaore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecCTa B
MOJINKYJIbTYPHOM MHPE;

- COBEpILIECHCTBOBAHUE SI3bIKOBOW M UMUTATEIbCKOU
KYJIbTYpbl KaK CPEJICTBA B3aUMOJCHCTBUS MEXIY
JIFOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE LIEHHOCTH HAy4HOH JeATeIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBISATH  IPOEKTHYO |
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiajeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BJaJIeTh HAaBBIKAMU MOJY4YeHHs] MH(POpMALUU U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3AINIO U
MHTEpHpeTanuio MHPOPMAIUN Pa3IMYHbIX BHJIOB
1 (GopM Ipe/ICTaBICHNUS;

- CcO3/1aBaTh TEKCThl B Pa3IUYHBIX (opmarax c
y4eTOM Ha3HayeHus HH(OpMaUU U LENeBOH
ayTUTOPUH, BHIOMpass ONTUMAIbHYIO  GopMy
MIPe/ICTaBICHUS U BU3YyaIH3aliy;

- OILICHMBAaTh JOCTOBEPHOCTb, JIETMTHUMHOCTb
nH(popMalUM, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCIIOJIb30BAaTh CpPEJICTBAa HMH(YOPMAIMOHHBIX H
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B PEIIECHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u

- yMeTb IUIAHMPOBaTb U  BBINOJHATH XMUMMUYECKUH  OKCIEPUMEHT
(mpeBpallileHusT OpPTraHWYECKUX BEUIECTB MPU HArpeBaHUH, MOJy4YeHUE
STWIEHA U U3YyYEHHUE €r0 CBOMCTB, KaUECTBEHHBIE PEAKLUHU HA aJIbJETU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypalusi OeJKOB IpH HarpeBaHUU,
[BETHBIE pPEAaKUUU OENKOB; MPOBOJUTH pPEAKLIHUU HOHHOTO OOMEHa,
OTIpeeIIATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cylbdar-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KAaTMOH aMMOHMs;  peulaTh
JKCIICpUMEHTANIbHBIC 3afaun 1o TeMaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C IPaBWJIAMU TEXHHUKH O€30MacCHOCTH IpU OOpallleHuu C
BEILIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHUEM; MPEICTABIATH PE3YJIbTAThI
XUMHAYECKOTO SKCIIEPIMEHTA B (JOpPME 3aITUCH YPAaBHEHUI COOTBETCTBYIOLINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB;

- yMETh aHAIM3UPOBATH XHWMHUYECKYI0 HWH(GOpPMAIHIO, TOIYyYaeMyl U3
pa3HBIX UCTOYHHUKOB (CpencTB MaccoBod uHbopMmaiuu, cetb MHTepHeT u

JpyrHe);

- BIAACTb OCHOBHBIMM METOJAMHM HAy4yHOTO IIO3HAHUS BEUIECTB U
XUMHUYECKUX  sIBJIeHMH  (HaOmioJeHue,  U3MEpeHHe,  IKCIEPUMEHT,
MOJICIUPOBAHUE);

- YyMeTh HPOBOJUTH pacyeTbl M0 XUMHUYECKUM (QOpMysiaM M YypaBHEHHIM
XUMHUYECKUX  peakuuil C  HUCHOJb30BaHHMEM  (U3MYECKUX  BEJIUYHH,

XapaKTepU3YIOIUX BEIIeCTBa C KOJIWYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMMUYECKHE 3HAHUA JUISl NPUHATUS PEIIEHUN B KOHKPETHBIX
KU3HCHHBIX CUTYallHUAX, CBA3AHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




OpPraHU3allMOHHBIX  337a4 ¢  COOJIo/ICHUEM
TpeOOBaHUIT YPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
THTHCHBI, PECypCcOCOEpe EeHHs, MPABOBBIX |
TUYECKHX  HOPM, HOpM  HWHGOPMAIMOHHON
0€e301aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH,

OK 04.

D¢ dexTnBHO
B3aHUMOJEICTBO
BaTh U
pabortath B
KOJUICKTHBE U
KOMaHIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAIBHOMN
NEeSATEIbHOCTH;

OBJagenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMU /1eiCTBUAMM:

0) coBMeCTHas 1eATeJbHOCTb!

- TMOHMMAaTb M HCIOJb30BATh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- NPUHUMATh LEIM COBMECTHOM JAEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH NEHUCTBUS 1O
€e JOCTHKECHHUIO: COCTaBJIATh IUIAH JIEWCTBUM,
pacnpenensaTh Pojikd C y4€TOM MHEHHI YYaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHON paboThI;

-  KOOpPJIWHUPOBaTh W BBHINOJHATH pPabOTy B
YCIOBUAX peanbHOro, BUPTYaAJILHOT'O u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJISITh TO3UTHBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYAlHSX, MPOSBIISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aieHHe YHHBEPCAIbHBIMU PeryJATHBHbIMU
AeCTBUAMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHAMAaTh MOTHUBBI U APTYMEHTBI APYTUX JOJEH
MIPY AaHAJIM3E PE3YJIbTATOB JESITEIbHOCTH;

- yMeTb IUIAHUPOBaTb U  BBINOJHATh XMUMHUYECKMH  3KCIIEPUMEHT
(npeBpallleHusT OpPraHWYECKUX BEUIECTB NPU HArpeBaHUM, I[OJIyUYEHUE
TWJICHA U M3Y4YEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU Ha abAETH]Ibl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypalusi O€lKOB IpH HarpeBaHUU,
LBETHbIE pPEaKLUUU OENKOB; IPOBOJUTH pEAKLUU HOHHOIO OOMEHa,
OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMK Ha CylIb(art-,
KapOoHAaT- M  XJOPUA-aHMOHBI, Ha KaTHMOH aMMOHHS;  pellaTh
JKCIIEpUMEHTabHBIE 3ahauu 1o Temam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWJIaMHM TEXHUKH O€30MaCHOCTH NpU OOpAIlIEHUU C
BELIECTBAMHM U J1a0OpaTOPHBIM 00OPYAOBAHHUEM; MPENCTABIATh PE3YJIbTAThI
XMUMHUYECKOI0 SKCIIEPUMEHTa B (JOpME 3alMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB
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- MPU3HABATh CBOE IPABO W IPABO JIPYIHX JIIOJCH
Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIUU IPYrOr0 YEJIOBEKa,

OK 07. B o0J1acTH 3K0JI0THY€CKOT0 BOCITUTAHMS: - cdhopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH COCTaBISIOLIEH
CopeiicTBoBaTh | - COPMUPOBAHHOCTH IKOJOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MUpPA, POJIM XUMHUU B TO3HAHUU SIBICHHM
COXPaHEHUIO MMOHMMAaHHUE BIIUSHUSA COIMATIbHO-DKOHOMHUYECKHX | MPUPOAbI, B (OPMHUPOBAHHHM MBIIUJICHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpY)KaloIleld | MpOIeCCOB  HA  COCTOSHUE  MPHUPOJHOH M | (QyHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOJUMOM Uil PEHICHUS MPaKTHYECKUX
Cpenbl, COLIMAJILHOW  Cpellbl, OCO3HAaHHE TIJIOOATBLHOTO | 337a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO H
pecypcocOepex | XxapakTepa SKOJIOIHUECKUX Mpodiem; IIPUPOJIHOM Cpelie;
€HUIO, - IUTAHUPOBAHHE U OCYLIECTBIIEHUE JIEHCTBUU B | - YMETh COONIOAATH MpaBUja SKOJOTUYECKH I[eJIeCO00Pa3HOrO MOBEACHUS B
IIPUMEHSATH OKpY)Kalolllell Cpele Ha OCHOBE 3HAHUS LeJeil | ObITY U TPYAOBOH AEATEIBbHOCTH B LEISIX COXPAHEHUsI CBOETrO 3/I0POBBbS U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA; OKpY’Karollled MPUPOIHON Cpellbl; YYUTHIBATh ONACHOCTh BO3JCHCTBUS HaA
W3MEHEHUHU AKTUBHOE HENPUATUE JEUCTBUM, TPUHOCIIIUX | XKUBBIE OPraHU3Mbl ONPEACICHHBIX BEIIECTB, MOHMMAs CMBICI MOKA3aTels
KJIUMara, BpEJ OKPYXaIoILEel Cpee; MpeAeIbHON JOMYCTUMON KOHLEHTpalun
MIPUHITATIBI - yMEHHE [MPOTHO3UPOBATH HEOIATONPHUATHHIE
OepexKIIMBOTO 9KOJIOTUYECKHE IOCIEICTBUS MPEIIPUHUMAEMBbIX
MIPOU3BOJCTBA, | AEHUCTBUM, IPEAOTBPAIIATh UX;
3¢ HeKTHBHO - pacumpeHue OmbITa NeSATETbHOCTH
JIEWCTBOBATh B | YKOJOTMYECKON HAIPABICHHOCTH;
Ype3BBIYAMHBIX | - OBIIaJICHHE HaBBIKAMU yUeOHO-
CUTYyaLUsX HCCIIEA0BATENbCKOM, IPOEKTHON U COLIMAIBHON

JEATEIIbHOCTH;
K 1.1. B yacTH TPY10BOro BOCIIUTAHHA: - BIAJETh CUCTEMOM XUMHYECKMX 3HAHMH, KOTOpas  BKJIIOYAET:
OpranuzoBbiBa | - TOTOBHOCTH K TpPYAY, OCO3HAHUE IIEHHOCTH | OCHOBOIOJATAMOIINE MOHATHS (XUMUYECKHH DIEMEHT, aToM, JJEKTPOHHAas
Tb U MacTepcTBa, TPYA0Jto0ue; oboJiouKka aroma, s-, p-, 0-3JEKTpPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJIEKYIIa,
OCYHIECTBJISITh | - TOTOBHOCTh K  aKTUBHOM  JIEATEIbHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULIATENbHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas
TEXHUYECKYIO TEXHOJIOTMYECKOU 51 COIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEeM, YIJIEPOJHBIN CKEJeT,
AKCIUTyaTaIlui0 | HAMPaBICHHOCTH, CIOCOOHOCTh WHHIIMUPOBAThH, | QYHKIIMOHANBHAS TPYIIA, PaguKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKHIA
" IJJAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJHSATE | PsAJl, TOMOJIOTH, YIIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAINE COCTUHEHHS,
oOCITy)XKMBaHHE | TaKylO ACSITENbHOCTD; OMOJIOTMYECKH aKTHUBHBIE BelIeCTBa (YIJIEBOJBI, KHUPHI, OCIKH), MOHOMED,
XOJIOAWIBHOTO | - HHTEpeC K pa3INYHBIM chepaM | mojauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE  COEIUHEHUS,
obopynoBanusi | nmpodeccuoHaIbHON 1eATeTbHOCTH, KpUCTAINTUYECKasl PelIeTKa, THUIBl XUMHUYECKHX peakuuid (OKUCIUTEIbHO-
IIK 2.1. OsBJjanenue YHUBEPCAJIbHbIMHI Y4eOHBIMH | BOCCTAHOBHUTEIbHBIE, IK30-M SHJOTEPMHUUECKHE, PeaKIIMM HOHHOrO 0OMeHa),
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[IpoBOaUTH
MOATOTOBKY K
MOHTaXy
y3J10B, OJIOKOB
M DJIEMEHTOB
CHCTEM
aBTOMATH3AIUH
XOJOAUIBLHOTO
o0opynoBaHus
IIK 2.3.
BreinmonHaTh
MyCKOHAIAJIKy
XOJOJUIBHBIX
YCTaHOBOK U
CHCTEM
aBTOMATH3AIUH
XOJOJUIBHOTO
o0opyIoBaHUs
IIK 3.2.
BreimonHaTh
paboTHI TIO
MIPOBEPKE U
pa3zpaboTke
MIPOEKTHOMN
JIOKYMEHTAIUU
CHCTEM
XOJIOZOCHA0XKE
HHSA

IIK 3.3.
IIpoBoauTh
HCIBITAHUS
HOBOTO
o0opyIoBaHU,
OpraHU30BbIBAT

MO3HABATEJIbHBIMM IEHCTBUSIMM:

a) 0a3oBble JIOTHUYECKHUE NeHCTBUSA:

- CaMOCTOSITEJIbHO dhopmyaupoBaTh u
aKTyaJIM3UpoBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTAaHaBJIMBATb CyH.ICCTBGHHbeI IMPpU3HAK HJIN
OCHOBaHHS JIJI1 CpaBHEHMS, Kiaccupukamum u
00001IeHHS;

- OmpeAessaTh LEeNH  JeATEbHOCTH,
mapaMeTpbl U KPUTCPHUU UX JOCTUIKCHHA,
- BBISABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHUBHI B  JICSATEIBHOCTb,
OLCHUBATL COOTBCTCTBUC PE3YJIILTATOB LCIAM,
OIIEHUBATh PUCKHU MOCIECACTBUM NESATEILHOCTH;

- pa3BUBaTh KPCATHUBHOC MBINIJICHUC IIPU PCIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCJIEN0BATENbCKHE eiCTBUS:

- BJIQJICTh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON
u MIPOEKTHOMU JIeATEeIIbHOCTH, HaBBIKaMH
paspernieHus mpooem;

- BBIIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3aaa4y, BbIABUI'aTb TUIIOTE3Y €€
pelenus, HaxXOJIUTh apryMeHThI TUISt
JIOKA3aTeNIbCTBA CBOUX YTBEPKIACHUM, 3a7aBATh
rapamMeTpbl U KpUTEPUU PELLICHNUS;

- AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCHICHUA
3a/laud  pe3yNbTaThbl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMCTh NIEPECHOCUTH 3HAHHWA B IIO3HABATCIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- YMCTb HHTCTPUPOBATHL 3HAHHUA U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

3aJaBaTb

pacTBOp, IEKTPOJMTHI, HEITCKTPOJIUTHI, JICKTPOITUTHICCKAS THCCOIUAITNS,
OKHCJIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMHUECKOW PEaKIUU, XUMHUUECKOE
paBHOBeCcHE), TEOPUHM M 3aKOHBI (TEOpPHS XHMHYECKOTO CTPOCHHS
opranuueckux BemecTB A.M. bByriepoBa, Teopus 3JIEKTPOIUTHUECKON
nyccounanuu, nepuoandeckuit 3akon .M. MenzeneeBa, 3aK0H COXpaHEHUS
MAacChI), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUI SI3bIK XUMUH, (DAKTOIOTHUCCKUE
CBEJICHUS O CBOMCTBAx, COCTaBE, MOJYUYCHUH W OE30MTaCHOM HCIIOJIb30BaHUH
BOKHEUIIIMX HEOPTaHMYECKMX U OPraHMYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOM JIEATSITLHOCTH YEJIOBEKA;

- YMETh BBISBISITH XapaKTEpHbIE NPU3HAKKM U B3aUMOCBS3b M3YyYEHHBIX
MOHATHH, TPUMEHSITh COOTBETCTBYIOIINE MOHITHS PU ONKUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKHX W OPraHUYECKHX BEIECTB U UX IPEBPAICHMUIA,

BBISBJIATH ~ B3aWMOCBSI3b ~ XMMUYECKUX  3HAHUW C  TOHATHSIMH U
MMpeACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPCIAMETOB,

- yYMETh HCIIOJIb30BaTh HAMMEHOBAHUS  XUMHUYECKHX COEIUHEHHU
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW M NPUKIAAHOW XHUMUU U

TPUBHAIbHBIC HA3BaHUS BAXKHEHIIINX BEHICCTB (3TUJICH, alleTUIICH, TITHIICPHH,
dbenon, dopmanbaerua, YKCycHas KHCIIOTa, TJIMIMH, YrapHbIA Tas,
YFHCKHCHBIPJI ra3d, aMMHakK, ragicHass U3BE€CThb, HETallICHAas1 U3BECTh, ITUTHEBAs
colla U JAPYTuX), COCTABIATh (HOPMYNBI HEOPTraHMYECKHX M OPTaHHMYECKUX

BCIICCTB, YpPaBHCHHUA XUMHWYCCKUX peaKquI, OOBICHATL HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBCTCTBYIOIIMMHU SKCICPUMCHTAMHA U 3alIUCAMHA ypaBHeHI/Iﬁ XUMHNYCCKUX
peakuuii;

- YMCTb YCTAHABJIMBATb MPHUHAJIC)KHOCTb H3YUYCHHBIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEUIECTB K OMpPEAENIEHHBIM KjaccaM U TpymraMm COEIWHEHHH,
XapaKTEpU3oBaTb HUX COCTaB H BayKHEHIIIIe CBOﬁCTBa; ONpeacIATL BUABI
XUMHYECKHUX CBsI3el (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS),
THUIIBI KPUCTAJUNIMYCCKUX PCHICTOK BCUICCTB; KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHUYECCKHUEC
peaKkiuy;

- chopmupoBaTh TMpEACTaBICHUSA: O XUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUI
IpUpoAbl, B (OPMHPOBAHUM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATLHOWM TPAMOTHOCTH, HEOOXOIMMON JJIsl PEHICHUS MPAKTHUECKUX
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b Pac4eTHO-
AKCIIEPUMEHTA
BHYIO
JICITEIILHOCTD B
xoze
pa3paboTku
HOBBIX
TEXHOJIOTHH U
TEXHOJIOTHYECK
UX TIPOLIECCOB
npu
MIPOU3BOJICTBE
X0JI0J1a

- BBABMIaTb  HOBBIE  HUJAEH, Ipellararhb
OpUTMHAJIBHBIC IIOJXO0/bI U PELICHUS;

- CIOCOOHOCTB MX UCIOJIb30BaHUS B
II03HABATEJILHON U COLMAIIbHON MTPAKTHKE

3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

- YMETbh IPOBOJUTH PAcUYEThl 10 XUMHUECKUM (OpMyJiaM U ypaBHEHUSIM
XUMHNYCCKUX peaKuHﬁ C UCIIOJIb30BAHUEM (bI/ISI/I‘IeCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ia30B, KOJIMUYECTBA BEILIECTBA; UCII0JIb30BATh
CHCTEMHbBIEC XUMUYECKUE 3HAHUA IS IPUHATHS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM
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2. OBBEM OBIIIEOBPA30OBATEJILHOM TUCIUILINHBI M BUbI

YUYEBHOM PABOTbBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMmbl 0011e00pa3oBaTeIbHOM

72
AUCHUTLINHBI
BT. 4..
OcHoBHoOe coepkaHue 72
BT. U..
TEOpPETHYECKOE 00yUeHne 50
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 32
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHUe 6
MPUKJIAJTHOT0 MOYJIA)
BT. U.:
TeopeTHYecKoe 00yJIeHne 2
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 4
MHauBuayaIbHbII MPOEKT (0a/em)™ ™.
IIpome:xxyToyHast arTecTanus (3K3aMeH) 2




3. COJEP)KAHUE 1 TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA3OBATEJILHOM JUCHUILIAHBI

Xumus
HanMeHoBaHIe Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H PO(eCcCHOHATBLHO- Dopmupyembie HaﬂpaBJ‘leHI/IH“
PAIEIIOn H TeM OPHEHTHPOBAHHOE), naﬁopaTopHULIe U NIPaKTU4YeCKHe 3aHATHS, O0bem yacon KOMITETeHIIH BOCNIUTATEIbHOM
NPHUKJIATHON MOIYJIb paboThI
1 2 3 4
OcHOBHOE coJiepKaHue 72 OK 01 JIHH, DctH,
Pa3zngen 1. OcCHOBBI CTPOEHUS BelIeCTBA 4
Tema 1.1. OcHOBHOE cO/Iep:KaHue 2
Crpoenne atomoB | TeopeTHueckoe odyyeHue 2
XUMIICCKIX CoBpeMeHHass MOJedb CTpocHHs aroma. CHUMBOJMYECKUH SI3BIK XHUMHH.
SJICMCHTOB 1 XuMuueckuil 37eMeHT. DIeKTpoHHas KoH(urypaiws atoma. Kiaccudukarms
fipupona XMMHUYECKUX DIIEMEHTOB (S-, P-, d-ojaeMentsbl). BajeHTHBIE DJIEKTPOHEIL. 5
XAMAYCCKON BasieHTHOCTS. DIIeKTPOHHAS pupo/Ia XUMHYECKON CBSI3M.
CBi3H DJIEeKTPOOTPHUIIATEILHOCTD. BHIbI XUMHUYECKOH CBSI3U (KOBaJICHTHAs, HOHHAS,
MeTaJUTH4ecKasi, BOJOPOJIHASI) U CITIOCOOBI €€ 00pa30BaHuUs
IIpakTHyecKue 3aHATHS -
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01 JIHH, DctH,
Ilepuognueckuii | [IpakTHyecKue 3aHATHS 2 OK 02 HatH
3aKOH M TAONMIA  [TTepyonuueckas cucTema xuMudeckux snementos [ 1. Meneneesa.
A.W. MenneneeBa |pusuueckuit cMpic IMepuoauueckoro 3akona J[.1. Menpeneena.
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHHEM
XUMHYECKOTo 35eMeHTa B [lepronnueckoit cucreme. MUpoBO33peHUYECKOE 1
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.. MenneneeBa. [Iporuosst 5

J.U. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX JJIEMEHTOB.

Pemrenue npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTEePU3alUI0 XUMHYECKUX dJIEMEHTOB «MeTtammndeckue /
HEMETAJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTD XUMHYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M TTOJIOKEHUEM B
MEPUOINYECKON CUCTEMe XUMUYECKUX dyieMeHTOB JI.11. MeneneeBa»
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Pa3nen 2. XuMnuyeckue peakuuu

10

Tema 2.1. Tunsl
XHUMHYCCKHX
peaxkuuii

OcHoBHoOe coJep/kaHue

SN

TeopeaneCKoe oﬁyqe}me

Knaccugukanus v TUIIBI XUMHUYECKUX PEAKIMN C yUaCTHEM HEOPraHMYECKUX
BeuiecTB. CocTaBIeHNE YPAaBHEHUN PEAKLUil COEAMHEHNUS, PA3II0KEHMUS,
3aMellleHus, 0OMeHa, B T.4U. peakI1il FOPeHNs, OKUCIIEHUA-BOCCTAHOBIICHUS.
YpaBHeHUsI OKUCIEHUI-BOcCcTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINTEND U
BoccTaHOBUTENb. COCTaBIEHNE U YPAaBHUBAHUE OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI METOJOM 3JIEKTPOHHOTO OajaHca.
OKuCIINTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU B IPUPOJIE, TPOU3BOJACTBEHHBIX
IpoLeccax 1 KU3HEAESITeIbHOCTH OPraHU3MOB

IlpakTH4yeckue 3aHATUSA

OK 01

JIHH, DctH,

Tema 2.2.
DIEeKTPOTUTHYECKA
sl IUCCOLTUAIINAS ¥
WOHHEII 00MeH

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Teopust  anexTposuTHYeCKOW  nucconpanuu.  MoHbl.  DIEKTPOJUTHI,
HedIeKTpoNuThl. Peakunu nonnoro ooMena. CocraBieHHe peakuii HOHHOTO
oOMEHa TIyTeM COCTaBJIEHUS WX TIOJHBIX U COKPAIIEHHBIX HWOHHBIX
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE peaKIuu. 3a/1aHUs Ha COCTABIIEHNE NOHHBIX
peakuuii

JlabopaTopHble 3aHATHSA

JIaGoparopHas paboTa “TUIbI XUMUYECKUX PEaKLIUN”.

WccnenoBanue Tumos (1Mo COCTaBy U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIINXCs
BEIIECTB) U MPU3HAKOB XUMHUUECKUX peakuuil. [I[poBeneHne peakuuit HOHHOTO
oOMeHa, OIpeesIeHNe Cpe/ibl BOJHBIX PAaCTBOPOB. 3aaHUs HA COCTABJICHUE
VMOHHBIX peaKui

KonTtpoabHasn
pab6ora 1

CTpO@HI/Ie BCIICCTBA U XUMUYCCKHUE PCAKIITNHN

OK 01
OK 04

JAHH, OctH,

Pa3pea 3.

CTpoeHne 1 cBOICTBA HEOPrAaHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,

OcHoOBHOE coaep:kaHue

Teopernyeckoe o0yueHue

OK 01

ITo3H
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HOMEHKJIATypa
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanys HeopraHuuecKux
BemectTB. [IpocThie u cinoxkHbie BeniecTBa. OCHOBHBIE KIACChI CIOKHBIX
BeUIECTB (OKCUbI, TUIPOKCHIBI, KUCIOTHI, COJIN). B3anMoCBs3b
HEOPraHUYECKHUX BEILECTB. ArperaTHble COCTOSIHUSI BEIIECTBA.
Kpucrannuueckue u amopgHble BemecTBa. TUIbI KPUCTANINYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIsIpHAs,, HOHHASI, METAJTHYECKas ). 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIMUECKON PELIeTKH.
3aBUCHMOCTh XUMUYECKON aKTUBHOCTHU BEILIECTB OT BUJa XMMUYECKOU CBSI3U
Y TUNAa KpUcTajuindeckoi pemerku. [IpuauHel MHOrooOpas3us BEIIECTB

HpaRanecmle 3aHATHUSA

Homenknarypa HeopraHMuecKux BEIIECTB: Ha3BaHHUE BELECTBA UCXO/IS U3 UX
XUMUYECKOH (OPMYJIbI UM COCTABICHUE XUMUYECKOH (hOpMYJIIbl UCXO1S U3
Ha3BaHMsl BellecTBa o MexayHapoaHoi (MIOITAK) win TpuBuanpHoOM
HOMEHKJIaType.

Pemenue mnpakTHyeckuX 3aJaHUil Mo Kiaccu(uKalMM, HOMEHKIAType H
XUMHAYECKUM (opMyslaM HEOpPraHMYeCKUX BELIECTB pPa3IMYHBIX KIJIACCOB
(yrapHplif ra3, yrJeKUCHIbId ra3, aMMHaK, TalleHas W3BECTb, HeTalleHas
U3BECTh, NHUTbEBAs COJA W JPYTUX): Ha3bIBaTh M COCTABIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAJIEKHOCTh K KJIACcCy.

HcTounnku xuMudeckoi nHdopMaruu (cpecTB MaccoBoi MHPpOpMaLny,
cetb MHTepHeT u apyrue). [louck nHdopmanuy no Ha3BaHUsIM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMysIam

OK 02
1IK 2.4

Tema 3.2. dusuko-
XUMUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIISCTB

OcHoBHOE COACPKAHUC

Teopernyeckoe o0yueHune

Mertamnel. O6mue ¢puzndeckue U XuMHUYECKUe CBOHCTBa MeTaioB. CrocoOsbl
MoJIyueHus. 3Haue€HUWe MeTAJUIOB M  HEMETauloB B  MpUpPOJE U
KHU3HEICATEIILHOCTH YEJIOBEKa M OpraHu3MoB. Koppos3usi MeTayaoB: BHAbI
KOPPO3HH, CIIOCOOBI 3aIIUThl METAIJIOB OT KOPPO3HH

Hemerannpl. OO0mue ¢uznyeckne M XUMHYECKHE CBOWCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemetrauioB [V— VII rpynn. Krnaccuduxamus u
HOMEHKJIaTypa CO€AMHEHHH HemerauioB. KpyroBopoTbl  OMOTeHHBIX
2JIEMEHTOB B IPUPOJE

IIpakTHYecKHe 3aHATHSA

OK 01

OK 02
IIK1.1,1IK 2.1,
IIK 2.3, IIK 3.2,

IIK 3.3

ITo3H, BH
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CocraBiieHHE ypaBHEHHH XMMHYECKHMX DPEAKLUM C y4aCTHEM IPOCTBIX H
CJIIOKHBIX HEOPraHWYECKHUX BEIIECTB: METAJJIOB M HEMETaUIOB; OKCHIOB
METAJUIOB, HEMETAJNIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT,
OCHOBaHMH W  aM(OTEpHBIX TUIPOKCHJIOB;, HEOPTraHUYECKHX  COJICH,

XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA,

cocTaB, TMOJy4yeHHMe U  Oe30MacHOEe  HCIOJIb30BaHHWE  BaKHEUIINX

HEOPTraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOHN IEATEIILHOCTH YEIOBEKa
TeMma 3.3. OcCHOBHOE cO/Iep:KaHue 4 OK 01 ITozH
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHUICCKUX | [TagoparopHas pabora «nenTudukanyus HeOPraHMIeCKUX BELIECTB. OK 04
BCIICCTB Penrenne SKCIIEpUMEHTAIIBHBIX 3a/1a4 [0 XMMUYECKMM CBOMCTBAM METAILIOB M

HEMETAJUIOB, IO PACHO3HABAHHUIO U TOJIYYEHHUIO COCJUHEHUW METAJUIOB U

HEMETAILIOB. 2

Wnentudukanus HEOPraHUYeCKNX BEHIECTB C HCIOJIb30BaHUEM HUX (PU3UKO-

XUMHUYECKHX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX peakuuii. KauecTBeHHbIE

peakiuu Ha cynbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS
KonTtpoibHasn .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 20
Tema 4.1. OcCHOBHOE co/Iep:KaHue 8 OK 01 [To3H, OH
Knaccugpukanus, | Teoperndeckoe o6ydenue 6 IIK1.1,1IK 2.1, [IK
CTpOCHHUE " [TosiBneHue U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipeamer 2.3, [IK 3.2, IIK 3.3
HOMCHKJIaTypa OpraHN4eCcKON XMMHUHU. MeCTO U 3HaUYE€HUE OPraHNYECKON XUMHUH B CUCTEME
OpraHM49eCKUX €CTECTBEHHBIX HAYK.
BCIICCTB XHWMHMYECKOE CTPOEHUE KaK MOpSJOK COEJUHEHUsS AaTOMOB B MOJIEKYJIE

COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHUYECKOIO

CTpOECHUA OpraHndyeckux coequHneHuid A.M. bytnepoBa. YriepoaHblii CKeneT 6

OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTbh CBOWCTB BEIIECTB OT XUMHYECKOIO
CTPOCHMS MOJIEKYJI. MI30Mepus U M30MepHI.

ITonarue o ¢pynkumoHanpHOU rpynmne. Panukan. [TpuHuuns! kiaccupukanium
OpraHWYECKHUX COEIMHEHHMI. MeXIayHapoaHas HOMEHKJIAaTypa W NPHUHINIBI
HOMEHKJIATYpbl OpraHudeckux coeauHeHuil. IloHsTue 06 a3zorconepamumx
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COEJMHEHUSX, OMOJIOTMYECKH AaKTUBHBIX BellecTBax (yIJIeBOAAX, XKHUpax,
OenKax W Ap.), BBICOKOMOJICKYJISIPHBIX COCIUHEHHUSAX (MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO)

HpaRTn'{ecmle 3aHATHUHSA

HomeHxilarypa ~ OpraHM4ecKMX  COEQUHEHUM  OTIEIbHBIX  KJIACCOB
(HachlLIEHHbIE, HEHACHIIIEHHbIE U apOMaTUYECKHE YIJIEBOJIOPOJIbl, CIUPTHI,
(beHobI, anbAeruabpl, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocraBieHHe
IIOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKUX BELIECTB
OTJEIBHBIX KJIACCOB, MCIOJIb3ys HMX Ha3BaHUSA II0 CHUCTEMATHYECKOW U
TPUBMAJIBHOM HOMEHKJIAType (3TWJIEH, aueTWIeH, IJIMLEpPUH, (eHou,
(dbopMabaeru1, YKCyCHas KHCIIOTa, TIUIUH). PacdeTsl mpocteiimeii opmMysl
OpPraHUYeCcKOM MOJIEKYJIbl, UCXO0JI U3 3JIEMEHTHOro cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COEeIMHEHUN

OcHoBHOE CoacpKaHuEe

12

Teoperuueckoe o0yueHue

OU3UKO-XMMHYECKUE CBOWMCTBA OPraHMYECKUX COCAMHEHUM OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KIacCH(PHUKAIMU M HOMEHKIATypbhl BHYTPHU KJlacca,
TOMOJIOTUYECKHUH psii ¥ oOmast Gpopmyiia; uzoMepusi; GuU3nUecKre CBONCTBA;
XUMHUYECKHE CBOICTBA; CTIIOCOOBI MOTYYESHHUS):

— MpeneibHbIe YIIEBOAOPOAbl (alKaHbl U LMKJIOAIKaHbl). ['opeHne MeraHa
KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIlJla B IPOMBIIUIEHHOCTH U OBITY.
CBolicTBa TPHUPOJHBIX YIJIEBOJOPOAOB, HAXOXJACHWE B TPUPOAE U
[IPUMEHEHHUE aJIKaHOB;

— HempelenbHble (IKEHbl, AJIKUHBl M aJKaJueHbl) U apoMaTHyYecKue
yriaeBogopoasl. I'opeHne aneTuiieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOI'O
IIJIJAMEHU JUISI CBAPKU U PE3KH METAJIJIOB

— KHCIIOPOJCOEpKaIlMe COeAMHEHUS (CHUPTHl M (HEeHOJbl, KapOOHOBBIE
KHCIIOTHI ¥ 3(UpPHI, ajdbAeTHAbl U KETOHBI, KUPBI, yIiieBosl). [IpakTuueckoe
NpUMEHEHHE  JTWICHIVIMKONA,  TiuuepuHa,  ¢enona.  [Ipumenenue
bopmanpaeruia, aneTanbAeruia, YKCYCHOW KHCIOThl. Mbula Kak cosn
BBICIINX KapOOHOBBIX KHCIOT. MoroIue cBOHCTBA Mblla

— a3oTcofepKallue COoelAWHEHUs (aMMHBI W aMUHOKUCIOTHI, OENKH).
BricokoMonekynsipHble COeAMHEHUS (CHUHTETHYECKHE U  OHOJIOTHYECKHU-
aKkTUBHbIE). MoOHOMep, MonuMep, CTPYKTypHoe 3BeHo. llonmmepusanus

OK 01
OK 02
OK 04

ITosH
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ATUJICHA KaK OCHOBHOE HAITPaBJICHUE €TI0 UCMOJIb30BAHMS.
['eHeTnueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKUX COCIUHEHUMN

I[pakTuyeckue 3aHATHS

CocraBieHue cxeM peakiuil (B TOM 4YHCcie 0 MPEUIOKEHHBIM IIeTOYKaM
IIPEBPALCHUI), XapaKTEPU3YIOIUX XHUMUYECKHUE CBOWCTBA OPraHUYECKUX
COEAMHEHUI OTIENbHBIX KJIACCOB, CIOCOOBI MX IOJYYEHHs M Ha3BaHUE
OPraHWYECKUX COCAMHEHMM 110 TPUBHAIBHOM WM  MEXAYHapOIHOU
CHUCTEMATUYECKOM HOMEHKJIIATYpE.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA
OpPraHUYECKUX COCAMHEHNUH OTEIbHBIX KJIACCOB

JlabopaTopHas padora

JlaboparopHass pabora “IIpeBpamieHusi OpraHUYECKHX BEIISCTB IPHU
HarpeBaHuu'.

[Tonyyenue 3THIIEHA U U3Yy4EHHE €ro CBOMCTB. MonenupoBaHUE MOJEKYJ U
XMMHUYECKHX NPEBPAIICHUI Ha IpUMeEpe 3TaHa, STHIIEHA, alleTUIIeHa 1 Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01 [To3H, ODH
Wnentuukains | Teopermueckoe obyuenue OK 02
OPTaHHCECKuX buooprannueckue coeauHenus. [IpumeHeHune u OuoJoOrMYeckas poib OK 04
BCINCCTB, X yrieBojoB. OkucieHue yrieBOJAOB — HMCTOYHHUK DHEPTHUH  JKUBBIX I[IK1.1,1IK 2.1, [IK
iHaquHeH opranu3moB. O0nacTu NMpUMeHEeHHs] aMUHOKHUCIOT. I[IpeBparenust GenkoB 2.3, 11K 3.2, [IK 3.3
6pHMerHHe B MUK B opranu3Mme. buonormueckue QyHkiuu OenkoB. buonornyeckue
bITOBOM | .| yakuun >xupoB. Ponbp opraHuueckoil XMMHUUM B pEUICHHH MpoOiemM
MPOU3BOJICTBEHHON .
CSTEBHOCTH MMUIIEBONA 6€3OHaCHOSTI/I _
JeTOBeKA Ponp opranumveckold XWMHH B PEIICHUHM TPOOJIEM DHEPreTHUYECKOM

0€30MacHOCTH, B pPa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHAJIOB,

HOBBIX ICTOYHHKOB dHEPTUH (AJIbTEPHATUBHBIC HCTOYHUKH SHEPTHH ).

JlabGopaTropHble 3aHATUA

JlabopatopHas pabota: “UneHTudukanus OpPraHUYECKUX COCIUHEHHMA

OTJIETIbHBIX KJIACCOB”
KonTposabnas C .
paGora 3 TPYKTYpa U CBOMCTBA OPraHUIECKHUX BEIICCTB
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Kunernyeckue u TCPMOAUMHAMHYECCKHUEC 3aKOHOMEPHOCTH MNPOTCKAHMUA

Paspean S. %
XHMHYECKHX peaknuii
CxopocTh OcHoOBHOE co/lep:KaHue OK 01 ITo3H
XUMHYECKUX OK 02
peaKI_[I/If/'I. TeopeaneCRoe oﬁyqe}me TIK 1.1, TIK 2.1, TIK
XUMHHECKOE CKOpOCTh peakuyH, e¢ 3aBUCHMOCTb OT DPAIMYHBIX (DAKTOPOB: IPUPOIBI 2.3, [IK 3.2, ITK 3.3
PaBHOBCCHUC pearupyromux — BEMIECTB,  KOHIEHTPAlMM  PEAarupyloluxX  BEIIECTB,
TEMIIEpPaTyphl U IUIOLIAM PEaKIIMOHHOM MOBEpXHOCTU. TeruioBbie 3 deKTs
XUMHUYECKHUX PEaKIMH. DK30- U SHIOTEPMUYECKUE, PEAKLIUU.
ObpatumocTth peakiuil. XUMHYECKOE DPABHOBECHE W €ro CMEIICHHE 0]
JEHCTBUEM pa3IMyYHbIX (AKTOPOB (KOHILIEHTpALMsI pEareéHTOB UM MPOJYKTOB
peakiuuu, aBieHHe, TeMIleparypa) IUisl CO3JaHHsl ONTUMAJIbHBIX YCIOBUI
IIpOTEeKaHns XxuMuyeckux npoueccon. [Ipunnun Jle [laTense
[MpakTnyeckune 3aHATHS OK 01 JAHH, OctH,
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUM HAa aHalu3 (PaKTOPOB, OK 02 [TatH
BIIMSIFOIIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW PEAKIUU, B T.4. C MO3UIUN [IK1.1,]IK 2.1, [IK
HKOJIOTUYECKH  I1eIecO00pa3sHOro TMOBEACHHS B ObITY M TPYAOBOM 2.3, 11K 3.2, [IK 3.3
NESTEIbHOCTH B LEISAX COXPAHEHUS CBOErO 30pPOBbS U OKpY’Karouei
IIPUPOJHOM CpEnbl.
Pemenne npakTuKO-OpUEHTHPOBAHHBIX 33JaHUN Ha MPUMEHEHUE MpPUHIUINA
Jle-Illarenpe [uIsi HAXOXAECHHUS HANPABIEHUS CMELIEHUS PaBHOBECHS
XUMHUYECKOM peakuMu U aHaiu3 (akTopoB, BIUSIOUIMX HA CMEILIEHUE
XMMHUYECKOTO PABHOBECUS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coiep:KaHue OK 01 JIHH, DctH,
Honsrue o Teopernyeckoe oGy4enne OK 02
pacTBOpax OK 07

PactBopenne kak ¢u3MKo-xuMHuYeckuii mporecc. PactBoprl. CrocoOsr
IIPUTOTOBIIEHUS pacTBOPOB. PacTtBopumocTs. MaccoBast 101 paCTBOPEHHOTO
BeniecTBa. CMBICH MTOKa3aTeNsl MPEAEIbHO JOMYCTUMON KOHLIEHTPALMK U €T0
UCIOJIb30BAHUE B OLIEHKE HKOJIOTUYECKOM O€30MacCHOCTH.

IIpaBuia >KOJOTHMUYECKH LEIecO00pa3HOro MOBEACHUSI B OBITY U TPYAOBOM
JEATEIBHOCTH B LEIAX COXPAaHEHUS CBOErO 3J0POBbS M OKpyXKarouien
IIPUPOJHON Cpelbl; ONACHOCTh BO3JEHCTBUSL HA JKMBBIE OpPraHU3MBI

IIK1.1,7IK 2.1, [IK
2.3,1IK 3.2, 1IK 3.3
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OIIPEJETICHHBIX BELIECTB.
PemreHne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN HAa PACTBOPHI,
UCIOJIb3yeMbl€ B OBITOBOM M POU3BOJCTBEHHON JAEATEIbHOCTH YEJIOBEKa

Tema 6.2. OCHOBHOE COIep:KAHME 2 OK 01 ITosH
Hccnenopanne JIaGopaTopHbie 3aHATHS 2 OK 02
CBOHCTB paCTBOPOB JlabGopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY». OK 04
[IpuroToBnenue pacTBOpoB 3aJaHHOW (MaccoBoH, %) KOHLEHTpauuu (c IIK1.1,1IK 2.1, IIK
MPAKTUKO-OPUEHTUPOBAHHBIMUA BOTIPOCAMHU) M OIPEICICHUE CPEIbl BOTHBIX 2 2.3, [IK 3.2, [IK 3.3
pacTBOpOB.
Pemrenue 3a1ay Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Pazmen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK 01 JHH, SctH,
Xumus B ObITY U |OcHOBHOE ColepKanue OK 02 [latH
TpOH3BOICTBCHHOM Teopernueckoe o6yueHue 2 OK 04
JICATEIILHOCTH Hosgeiimure AOCTHXEHHUS XMMHUYECKONM HAayKH M XUMHUYECKOH TEXHOJOTHHU. OK 07
HeloBeKa Poitb XMMHMHU B 00ECIIEUEHHH KOJOTMYECKOM, SHEPreTHUYECKOM M MHIIEBON IIK1.1,1IK 2.1, IIK
0€30MacHOCTH, pa3BUTUM MeIUIUHBL. [IpaBuia moMcka U aHaIM3a 2 2.3,1IK3.2,1IK 3.3
XUMHUYECKON MH(POpPMAIMK U3 Pa3IUYHbIX UCTOYHUKOB (HaydHas U y4eOHO-
Hay4yHas JINTepaTypa, CpeJICTBa MaccoBOM nHdopmaIu, cetb MuTepHeT)
IMpakTuyeckue 3aHATHSA
[Torck n aHanM3 KEMCOB O MPUMEHEHUN XMMUYECKUX BEIIECTB U TEXHOJOTUHI
c yuetoM Oyaymei npodecCHOHATbHOW JEATENBHOCTH TI0 TeMaM:
BOXHEHIIINE CTPOUTEIBHBIC MAaTEPHANbl, KOHCTPYKIIMOHHBIC MaTepHAIHI,
KpacKd, CTEKJIO, KepaMUKa, MaTepHallbl JUIsl AJNEKTPOHUKH, HAHOMATEPHUAIbI, 5
TEKCTHJILHBIC BOJIOKHA, HCTOYHUKH SHEPTHU, OPTaHMYESCKHEe W MHHEPAIbHBIC
yIoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3amura: IlpencraBrnenue pe3ynbTaToOB pelIeHUs KeiicoB B (opMe MUHU-
JTOKJIa/1a C Npe3eHTalnei
IIpomeskyTOUYHAS aTTecTALMS 1O AMCHUIJIMHE (3a4eT) 2
Bcero 72
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4. YCJIOBUSI PEAJIN3ALINA ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJIMHbI
4.1. TpeboBaHUsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY

odecreyeHnI0

Jlist peanuzandyd MpOrpamMMbl JTUCHUIUIMHBL JTOJDKHBI OBITh TPEIyCMOTPEHbI
CJIEyIOIIKE CIEIUATbHbIC MTOMENICHHS: YUeOHbI KaOMHET XUMHHM /MU y4eOHOMH
XUMHUYECKOM J1abopaTOpUH.

OO6opynoBanue y4eOHOro KkaOumHeTa (HArJsiAHbIe MOCOOHUsI): HaOOPHI
IAPOCTEP>KHEBBIX ~ MOJENEH MOJIEKYJ, MOJENH KPUCTAUIMYECKUX PEUIETOK,
KOJUIEKITUU MIPOCTBHIX U CIIOKHBIX BEIIECTB W/WIH KOJUICKIIMHU TTOJMMEPOB; KOJUICKIIUS
TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuia MeHnjeneeBa, yueOHble GUIbMBI, ITU(POBBIC
o0OpazoBarenbHbIE PECYPCHI.

Texnuyeckue cpeacrBa OO0y4YeHUsl: KOMIIBIOTEp C€  YCTPOWCTBaMH
BOCIIPOM3BEJCHUS  3BYyKa, IPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C  DIKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPE3CHTEP IS IPE3CHTALIUH.

OobOopynoBanue jadoparopuu ¥ pado4ux MecT JaA0OPATOPUU: MEH3YPKH,
MUIETKU-KaNeIbHULBI, TEPMOMETPBI, MUKPOCKOII, JYTbl, IPEIMETHbBIE U MIOKPOBHBIE
CTeKJIa, IUIAHIIEThl IS  KamelbHbIX peakiuuii, ¢GuibTpoBasibHas Oymara,
IPOMBIBAJIKA, CTEKJISTHHBIE TMPOOUPKH, PE3UHOBBIE MPOOKH, (oHapUKHU, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJOYKH, IITATUBBI JJI MPOOUPOK; MEPHbIC MWIMHAPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKH JeNuTeNbHbIe uHapuieckue (50-100 M), crynku
¢ mectukoM, (apdopoBbie YalIKu, MUHIETHI, (GUIBTPHI OyMakHbIC, BaTa, MapJs,
YacoOBbIE€ CTEKJIa, DJICKTPOIUIUTKH, JAOOpAaTOPHBIE INTATUBBI, CIIUPTOBBIC TOPEIIKH,
CIIUYKHU, TpUOOp JUIsl MOTYUYEHUsSI Ta30B (WU MPOOMpPKA C ra300TBOJHON TPYOKOiN),
JIep>KaTenu il TPOOUPOK, CKIISIHKU JIJIsi XPaHEHUSI PEAaKTUBOB, Pa3[laTOUYHbIC JIOTKU;
xuMuueckue crakausl (50, 100 u 200 mun); mImarenu; MUHIETHI; TUTSIbHBIC IIUITIIBI,
CEeKyHJOMepHI (Taiimepsl), MmepHbie TTpooupku (Ha 10-20 mur) U MepHbIe KOJIOBI (25,
50, 100 u 200 wmu), BoasHas OaHs (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU;
KOHMYECKUe KoJIObI jyisi TuTpoBanus (50 u 100 mi1); MHAMKATOPHBIC MOJOCKU ISt
onpenenenus pH v crangapTHas WHAWKATOPHAS IIKAJIa, YHUBEPCAIbHBIN WHIUKATOD;
nunetkd Ha 1, 10, 50 mut (wnm mo3zaropst Ha 1, 5 u 10 mut), OropeTKr Jy1si TATPOBAHUS,
Meuimackue mmpuibl Ha 100—150 My, mabopaTopHble W/ aHAITUTUYECKHUE BECHI,
pH-MeTpsl, cymuiabHbIHN mKad, u Ip. JadopaTopHOE 000PYIOBaHHE.

4.2. MuopmaniuoHHoe oOecnedeHre peau3auu NporpaMmmMbl

Jlnst oOygarommxcst

[Mabpuensn O.C. Xumus 115 npodeccuid U creruaibHOCTER TEXHUYECKOTO
npoduiia: yaeOHMK AJIs CTYA. yupexaeHuil cpen. npod. oopazosanus/ O.C.
IMabpuensn, U.I'. OctpoymoB. — 7-e u3a., crep. — M.: M3narenbckuii LeHTp
«Axanemus», 2018.
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2. XuMusi: TPaKTUKyM: y4e0. mocoOue A CTy. YIpexaeHUH cpe. mpod.
obpazoanust/ (O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnangkos, H.M. JlopodeeBa);
noa pen.O.C. I'aGpuensna. — 6-¢ uz., crep. — M,: M3narenbckuii eHTp
«Axanemus», 2017.

Jlns mpenogaBaTess:

Kypun A.A. JlabopaTopHbIE ONBITHI U MTPAKTUYECKUE PAOOTHI IO XUMUH/ yueO.
[Tocob6ue 8-11 xi1.-M.: Dx3ameH

Xumust. 10 knacc: moypounsie miansl mo yueonuky O.C. ['abpuensua u ap./
aBT. - cocT. B.I'. /lenncoBa. — Bosrorpan: Yuunrens

DK3aMEHalMOHHBIE BONPOCHI U OTBETHI. XUMHS 9 1 11 BBITyCKHBIE KIACCHI:
VYuebnoe nocodue. — M. ACT- ITIPECC IIKOJIA

HNHuTepHeT pecypcsl

http://www.auk-olymp.ru

http://courses.urc.ac.ru

http://www.ikt.ru

http://prepodavatel.narod

http://www.akvt.ru

http: www.2.uniyar.ac.ru

http://yuspet.narod.ru

http://philist.narod.ru
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI
KoHTposb 1 onieHka pe3yapTaToB 00yUeHUs! OCYIIECTBIISIETCS IPEnogaBaTesieM

B IIpollecCe TMPOBEACHUS MNPAKTUYECKUX 3aHATHM U JaOOpaTOPHBIX padoT,

TCCTUPOBAHUA, a4 TAKKC BBIIIOJIHCHUA O6y‘{aIOIHI/IMI/ICH HWHAWBUAYAJIBHBIX SaﬂaHI/IfI,

MPOEKTOB, UccieqoBaHuid. Pe3ynapTaTel 00ydeHUs OMpPEeNeNsioT, YTO O0yJarouirecs

JOJIDKHBI

JTACIUTUIAHEI.

3HATh,

[IOHUMAaTb MW JACMOHCTPUPOBATHL II0 3aBCPHICHHUN H3YUYCHMUA

Jns popmupoBaHUS, KOHTPOJS U OLIEHKH PE3yJbTaTOB OCBOCHUS y4deOHOU

JAUCHUILIMHBI HUCIIOJB3YCTCA CHCTCMA OLICHOYHBIX MepOHpI/ISITI/If/'I, MpCaACTaBJIAOIIAA

c000M KOMIUJIEKC YU4eOHBIX MEPONPUITUH, COTJIACOBAHHBIX C pe3yJIibTaTaMu 00yUYeHHUS
u chopmynupoBaHHblx ¢ yderoM DPI'OC COO (mpeaMeTHble pe3yJbTaThl II0
nuctumirae) u ®I'OC CIIO.

Ne

OK/IIK

Moayas/Pa3nen/Tema

PesynbraT 00yueHus

THunbl oeHOYHBIX
MeponpHUATHI

OcHoBHOE€ CoacpKaHue

1 Pa3nea 1. OcHoBbI Popmymposars
0a3oBble NOHATHS U
CTPOEHMS BellecTBa
3aKOHbI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «CtpoeHune atoMoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COEUHEHUM B |[XMMUYECKUX 3JIEMEHTOB U
U IPUPOJIa XUMUYECKON |COOTBETCTBUH CO MPUPO/Ia XUMUUECKOH CBSI3N».
CBSI3H CTETNICHBIO OKUCIICHUS 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (hopmy
MCXO/1A U3 BAJEHTHOCTU U |JBYXAaTOMHBIX CO€AMHEHUN
AJIEKTPOOTPHULIATEILHOCTH |(OKCHJIOB, CYIb(QHI0B, THIPUJIOB
U T.IL.).
3. 3aaHus Ha UCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIAType MEXIYHAPOAHOIO
CO03a TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHHM IS
COCTaBJIEHUS] XUMHUYECKUX
dhopMys TByXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JPYTMX HEOPTaHUUYECKUX
COEJIMHEHUH OTAEIBHBIX KJIAaCCOB
1.2 | OKO01 |I[lepmoauueckuii 3aK0oH U | XapaKkTepu3oBaTh 1. Tect «Metamnmuueckue /
OK 02 tabauma J[.W. XHUMHUYECKHE AJIEMEHTHI B |HEMeTaUINYeCKUE CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUATHI

Menpeneena

COOTBETCTBUHM C UX
MOJIO)KEHUEM B
MePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

3IEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TIOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XAMUYECKUX dieMeHToR JI.M.
MenneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nostoxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOpPETUUYECKHUE 3alaHus Ha
XapakTepHU3alo XUMHUUYECKUX
aNeMEHTOB: «MeTtandyeckue /
HEMETaJUIMYECKUE CBOICTRBA,
AIEKTPOOTPUIATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKHUX AJIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MeHnaeneeBa»

Paznea 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHUX peaKuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYecKHe peakium)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTaBiATh peakiu
COEJIMHEHUS, Pa3NIOKEHus,
oOMeHa, 3aMeIeHHS,
OKHUCJIUTEIHHO-
BOCCTAaHOBUTCJIIbHBIC
peakuun

1. 3amaum Ha cocTaBICHHE
YpaBHEHUU PEaAKIUM:

— COeUHEHUS, 3aMEICHU,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU C
HCIOJIL30BaHUEM METO1a
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHi
BelIeCTBa UM 00bEMaA
ra30B 10 U3BECTHOMY KOJINYECTBY
BEIIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOILUX B
PEaKIMHU BEIIECTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BEULIECTBA) IPOJYKTOB PEAKIUH,
€CJIN OJTHO U3 BEIIECTB UMEET
IIpUMECH
2.2 DNeKTpOoIUTHUYECKast CocTaBiaTh ypaBHEHUS 1. 3aganus HAa COCTABJICHUE
JUCCOLMAMS M MOHHBIA |XMMHUYECKUX PEeaKLuu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peakuuii ¢ ydacTHEeM KUCIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJIEHUE U3MEHEHHUS
KHUCJIIOTHOCTH CPEJIbl
2. JJaboparopnas padora "Tunsl
XUMHUYECKUX peakiui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats ctpoenue u|Konrpoabhas padora
CBOliCTBa CBONCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHu4ecKux HEOpraHMu4ecKUuX BellecTB)

BellecTB BellecTB
3.1 |OKO01 |Knaccudukanus, Knaccudpunuposats 1. Tect «Homenknatypa n
IIK'1.1, |HOMeHKIaTypa u HEOpraHUYecKue Ha3BaHME HEOPTaHUUECKUX
IIK2.1, |cTtpoeHue BELIECTBA B COOTBETCTBUU |BEIIECTB UCXOIS U3 UX
IIK 2.3, |HeopraHm4eckux C UX CTPOEHUEM XUMUYECKOH (GOPMYIIbI UITH
IIK 3.2, |BeuiectB COCTaBJIEHUE XUMUYECKOU
IIK 3.3 (bopMyIbl UCXOsl U3 Ha3BaHUS

BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
aIIeMeHTa (COeIMHEHHMsT) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(UKaLMU, HOMEHKJIAType U
XUMUYECKUM (popMyTiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IIpakTudeckue 3a1aHus Ha
OINpPEEIIEHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
3aBHCHUMOCTH BU/1a XUMUUECKON
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH
3.2 | OK 01 PU3NKO-XUMHUYECKHE VYcraHaBnuBaTh 1. Tect «OcobenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (DU3HKO- XHUMHYECKHUX CBOMCTB OKCHIOB,
IIK'1.1, |HeopraHMYeCKHX XUMHUYECKHX CBOMCTB KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
1IK 2.1, |BeuecTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIIOB U COJICH».
IIK 2.3, OT CTPOEHUSI aTOMOB U 2. 3ajaHus Ha COCTaBJICHHE
IIK 3.2, MOJIEKYJI, @ TAKXKE TUIIA  |ypaBHEHUI XUMUYECKUX PEAKIU
IIK 3.3 KpUCTAJTINYECKON C Y4aCTHEM IIPOCTHIX U CII0KHBIX
pelIeTKH HEOpPraHUYECKUX BEIIECTB:
OKCHUJIOB METAJLJIOB, HEMETAJLJIOB U
amM(pOTEePHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
T'UJIPOKCHJIOB, HEOPTraHUUECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI OJTYyYEHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOICTBA U MOJIyYE€HUE
HEOPraHUYECKUX BEIECTB
3.3 | OK01 |Unentudukanus Hccenenosars 1. ITpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |HeopraHm4yeckux KayeCTBEHHBIC PEaKIUN  [3a/laHUs 110 COCTABICHHIO
OK 04 |(BemecTB HEOPraHMYECKUX BEIIECTB |XUMHMUYECKUX PEeaKLui ¢ yyacTueM
HEOpPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIEeHTU(DUKAIUH.
2.JlaGoparopnas padoTa:
“Unentuduxanus
HEOPraHWYECKHUX BEIIEeCTB”

4 Pa3nea 4. Crpoenue u |HMccaegoBats crpoenue u|KonrpoabHas padora
CBOliCTBA cBoiicTBa opranuveckux |«CTpoeHune M CBOMCTBA
OpPraHn4ecKux BeLIECTB OPraHu4eCKHNX BelecTB
BellecTB

41 | OK01 |Knaccudukanus, Knaccugunuponartsb 1. 3ananus Ha cocTaBlIeHHE
IIK'1.1, |cTpoeHue u OpraHMYecKHe BEIeCTBA B [Ha3BaHUH OPraHMYECKUX
IIK 2.1, |HOMeHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH TTO TPUBUAIILHOW WIIH
IIK 2.3, |opraHuYecKuX BEIIECTB |CTPOCHUEM MEXTyHApOIHOM
1IK 3.2, CHUCTEMaTUYECKOW HOMEHKJIATYype.
IIK 3.3 2. 3amaHnsa Ha COCTaBJICHUE

MOJIHBIX U COKPAIICHHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUATHI

CTPYKTYPHBIX (OpMYIT
OpraHWYECKHUX BEIECTB
OT/ICIIbHBIX KJIACCOB.

3. 3amauu Ha onpeeeHue
npocreiei GopmMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOMS
13 2JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHU I

YcranaBiauBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKHX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHHUS MOJIEKYJ

1. 3aganust Ha COCTaBJICHUE
YpPaBHEHUI XMMHUUYECKUX PEAKIIUN
C y4acTHEM OPTraHUYeCKHX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHUS.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUs JAaHHBIX PEaKIUl U
TEHETUYECKOM CBSI3U
OpPraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHsble 3agaun no
YPaBHEHUSAM PEAKIHI C ydacTHEM
OpraHUYEeCKHUX BEILECTB.

4. Jlaboparopnas pabota
“IIpeBpanieHuss OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuM"

4.3

OK 01
OK 02
OK 04
IIK'1.1,
IIK 2.1,
IIK 2.3,
IIK 3.2,
IIK 3.3

Unentuduxanus
OpTraHUYECKUX BEIECTB,
HUX 3HAYECHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITENLHOCTH YeJIOBEKa

Hccnenosath
KAa4CCTBCHHBIC peaKHI/II/I
OpPraHu4eCcKux
COE€IUHEHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHMs 10 COCTABJICHUIO
XUMHYECKHUX PEAKIHH C y4aCTHEM
OpPraHMYECKUX BEIIECTB, B T.U.
MCIIOJIb3YEMBIX JIJIS UX
uaeHTUPUKAIUH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGoparopnas padoTa:
“Unentuduxanus OpraHnyecKux
COECNUHEHNN OTAEILHBIX KJIacCOB”

Pazpgen 5.
Kunernueckue u
TePMOAUHAMHUYECKUE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKuui

Xapakrepu3oBarhb
BJIMSIHME PA3JIMYHBIX
(¢akrTopoB Ha
paBHOBeCHE U CKOPOCTh
XHMHYECKHUX pPeaKuui
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
5 | OKO01 CkopocTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMAHUE KOHIICHTPAMM  |T€OPETUUYECKHUE 3aJaHus HA
IIK 1.1, |paBHOBecue pearupyromux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
1IK 2.1, TEMIIEPATypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOI
1IK 2.3, XUMHYECKUX peaKIui peakuuu. [Ipaktuko-
IIK 3.2, XapakTepu3oBarhb OpUEHTUPOBAHHBIE 3aJIaHUS Ha
IIK 3.3 BIIUSTHUE U3MEHEHUS IIpUMEHEeHNe npuHuumna Jle-
KOHIIeHTpanuu BemecTs, |Lllarenve mist HaxoxaACHUS
peaKIK Cpe/ibl U HaIlpaBJICHUs CMEILIECHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOW PEaKIINU
CMEIIIeHHEe XUMHUYECKOTO |U aHaiu3 (aKTOPOB, BIHUSIOIIUX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTs HCTHHHBIE

Pa3znen 6. PacTtBopsl PACTBOPBHI € 3aJaHHBIMHU
XapaKkTepucCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3ajaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpHI pPacTBOpOB.
1IK1.1, 2. [IpakTUKO-OpUEHTUPOBAHHbIE
1IK 2.1, pacyeTHbIC 3a/IaHHs Ha
IIK 2.3, JIMCTIEPCHBIE CUCTEMBI,
TIK 3.2, UCIIOJIb3YEMbIE B OBITOBOM U
1IK 3.3 MIPOU3BOJICTBEHHOM JESITENIBHOCTH
YeJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |HccnenoBaTh GU3MKO- Jlaboparopnas pabota
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “ITpuroroBieHne pacTBOPOB”~
HMCTUHHBIX PaCTBOPOB

Il | IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)

7 Pazpea 7. OuenuBarh nocjaeACTBHSA |3alUTa Keiica (€ yueToM
Xumus B ObITY U OBITOBOW U Oyaywei npogeccuoHAIbHOU
NMPOU3BOACTBEHHOM NPOU3BOACTBEHHOM AeSITeJIbHOCTH)

AesiTeIbHOCTH NesiTeILHOCTH Yel0BeKa
YyeJ10BeKa ¢ MO3u LU
IKOJIOTHYECKOM
0e3onacHoOCTH
OK 01  |Xumus B ObITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 |nmpou3BOACTBEHHOMN OBITOBOM U npodeccuoHaTbHON
OK 04 |medarenbHOCTH YellOBEKa |MPOU3BOJACTBEHHOU JIeATETLHOCTH)
OK 07 JIeATETLHOCTH YesioBeKa ¢ |Bo3MoXKHbBIE TEMBI KEHCOB:
1K 1.1, no3unui skostoruueckor |1. Iloremmenue kiuMmara u
TIK 2.1, 0€e30MmacHOCTH BBICBOOOXKIEHHE Ta30BbIX
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHil
1IK 2.3, TUAPATOB CO JIHA OKEaHa.
1IK 3.2, 2. Bynymue matepuansl 1jis aBua-
IIK 3.3 , MaIlIMHO- ¥ IPHOOPOCTPOCHHS.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MIPENapaToB
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IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yJbTaToB @PI'OC COO (mpeamMeTHbIX) ¢ 00pa30BaTeIbHBIMH Pe3yIbTATAMHA

eorocC C11o

IIpuioxkenue 1

(mpodeccroHanbHO-OpPUESHTHPOBAHHAS B3aHMOCBSI3b 00111€00pa30BaTeIbHON TUCITUTUINHEI C
npodeccueit/crnennaIbHOCTBIO)

HaumenoBanue
o0menpodgeccnoHaAIbHBIX

HaumenoBanue
npo¢ecCHOHATBbHBIX MOAYJIeH

HanmMeHoBaHMe NpeIMeTHBIX Pe3yJbTATOB
dPI'OC COO, nmeouux B3anMocBa3ns ¢ OP

HaumeHoBanue
pa3aesioB/TemM u

AUCUHMILINH C (MAK) ¢ odpa3oBaTeibHBIMHU oIrocC C1io paboueii nporpaMmme no
o0pa3oBaTe/IbHbIMH pe3yJbTaTaMH, MMEK MU npeamMery
pe3yJibTaTaMu, B3aMMOCBS3b C IPeAMeTHbIMU
MMM B3aUMOCBA3b oP

¢ npeamMeTHoimu OP
IIM.01 Benenwue nporeccoB 1o BJIaJIETh CUCTEMON XMMHUYECKUX 3HaHUU, koTopas | Tema 3.1.
TEXHUYECKOHN IKCIUTyaTalHH, BKJIFOYAET: OCHOBOIIOJIATr a0 IINE nousitus | Knaccudukarmusi,
00CITYKUBAHUIO U PEMOHTY (XMMUYEeCKU  AJeMEHT, aToM, OJJIGKTPOHHAsl | HOMEHKIATypa U
XOJIOIMIBHOTO 000pyI0BaHUs 000J104Ka aTOMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIIN | CTPOCHHUE
[IK 1.1. Opranu3oBbsIBaTh U aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb, | HEOPTaHUYECKUX
OCYIIECTBIISITh TEXHUYECKYIO AJIEKTPOOTPHUIIATENIBHOCTD, CTETEHh OKUCIEHUS, | BEIIECTB
OKCIUTyaTaIMIo U OOCIYy)XKMBaHHE | XMMHUYECKas CBs3b, MOJIb, MOJsipHass Macca, | Tema 3.2. dusuko-
XOJIOAMJIBHOTO 000PYI0OBAHUS MOJISIPHBIN o0beM, YIJIEPOAHBIA  CKEJET, | XUMUYECKHE CBOMCTBA
3HaTh : (GyHKIIMOHATBHAS TPYINa, paguKal, H30MEpHs, | HEOPTaHUYECKUX
CBOMCTBA XJIaIaT€HTOB U W30MEpbI, TOMOJIOTHYECKUUA psAll, TOMOJIOTH, | BEIIECTB
XJaI0OHOCUTEIEN YII€BOJAOPOABI, KHUCIOPOJA- U a3zorconepxkamue | Tema 4.1.
yMeTh COeTMHEHMS, OMOJIOTHYECKN aKTHBHBIE BemecTBa | Kimaccudukamms,
BBIOOpA TEMIEPATYPHOTO | (YIJIEBOJBI, KHUPHI, OCNKH), MOHOMEp, MOJUMEp, | CTPOCHHE U
pexkumMa paboOThl XOJOMUIIBHOM | CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC | HOMEHKJIATypa
YCTaHOBKU; COCIMHEHMS, KPHUCTAINIMYECKAas pEIIeTKa, THUIIbl | OPraHUYECKUX BEIIECTB
- MIPOBEICHUS 0€30IIacCHON | XUMHUYECKUX peakuuii (oxucnurensHo- | Tema 4.3.
YTHIIM3ALUUN XJIaJJaTeHTOB | BOCCTAHOBUTENBHBIE, JK30-U JHAOTepMHUueckue, | Unentuduxamnms
€CTECTBEHHOTO TPOMCXOXKJICHUSI | PEaKIIUH HOHHOTO oOmMeHa), pacTBOp, | OPraHMYECKUX BEIICCTB,
(Hampumep, aMMHUaK); SJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, | UX 3HAYEHUE U
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AJICKTPOJIUTAYECKAS] JUCCOLMAILNS, OKHUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON pEeaKkilnu,
XUMHUYECKOE paBHOBECHE), TCOPUHU U 3aKOHBI
(Teopuss XMUMHYECKOTO CTPOCHHSI OPTraHUYECKUX
BEIIIECTB AM. bytneposa, Teopust
3IEKTPOJIUTUYECKON JIACCOIUAITUH,
nepuoauueckuid 3akon .M. MenpeneeBa, 3aKoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, (DAKTOJIOTHYECKUE
CBEJICHUS O CBOWMCTBAaX, COCTABE, IMOJIYyYEHUU U
0e301acHOM HCIIOIB30BaHUU BaKHEHIIINX
HEOPraHUYECKNUX M OPraHMYeCKUX BEIIECTB B
OBITY U IPAKTHUECKOH EATEIHbHOCTH YEJIOBEKa;

- yYMETh BBIABJSITH XapakTEpHbIE NPHU3HAKU U
B3aMMOCBSI3b HW3YYEHHBIX MOHSATHI, MNPUMEHSTh
COOTBETCTBYIOIIME TOHATHS TPU  OMUCAHUU
CTPOCHHMSI ¥  CBOWCTB  HEOPraHWYECKUX U
OPTraHWYECKUX BEHIECTB W WX MPEBpaIICHU;
BBISIBJIATH B3aMMOCBS3b XHMHUUYECKHMX 3HAHUH C

MOHATUSAMU W NPEACTABICHUSIMU  JIPYTHX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETH HCIIOJIb30BATh HaVMEHOBAHUSA
XMMHYECKUX  COCIMHEHUW  MEXIYHAPOIHOIO

COI03a TEOPETUYECKOM W NPUKIATHON XUMHUH U
TpI/IBI/IaJ'II)HBIG Ha3BaHUA Ba)KHeI}'IHIHx BCIIICCTB
(aTHIIEH, areTulIeH, TJIMLEPHUH, denomn,
dbopmanpierus, yKCyCHasi KHCJIOTa, TJIUIUH,
yTapHbI Ta3, YIJIEKUCIBIMA ra3, aMMHaK, rameHas
HU3BECTh, HErami€Has HU3BCCTb, NUTHECBaA COJa H
JPYTUX), COCTaBIATH (HOPMYIIBI HEOPTAHUUYECKUX
158 OpFaHI/I'-IeCKI/IX BE€IICCTB, ypaBHeHI/ISI
XUMHYECKUX peaKIHid, OOBSICHATh HX CMBICIH;
HO)ITBGp)K}IaTI) xapaKTepHme XUMHNYCCKUEC
CBOMCTBA BEIISCTB COOTBETCTBYIOIUMH

IpUMEHEHHE B ObITOBOU
Y MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA.
Tema 5 CxopocThb
XUMUYECKHUX PEaKLIUM.
XUMHUYECKOE PABHOBECHE
Tema 6.1 ITonstue o
pacTBopax.

Tema 7Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH YEJI0OBEKa
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JKCIIEPUMEHTAMH W 3allUCSIMU  ypaBHEHUH
XMMHYECKUX PEAKIIUI;

- YMeTb  YCTAaHaBIMBATh  IPUHAIICKHOCTh
U3Y4YEHHBIX HEOPraHWYEeCKUX M OpPraHMYECKUX
BELIECTB K OINpPEAEICHHBIM KilaccaM M Ipylnam
COEMHEHMI, XapakTepu3oBaTb HUX COCTaB U
BAOKHEHIIME  CBOWCTBA;  ONPEACHATh  BHUJBI
XUMHUYECKUX CBsi3ed (KOBaJ€HTHAas, MOHHai,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTATINYECKUX peleToK BEILIECTB;
KJ1accu(UIUpPoOBaTh XMMUYECKHE PEAKLIUY;

- cpopmMHUpoBaTH NPEACTABICHUS: O XMMHUECKOM
COCTAaBIAIOLIEH E€CTECTBEHHOHAYYHOW KapTHHBI
MHpa, pPOJIM XUMHM B TIO3HAHUM SIBJIICHUH
npupojsl, B (OPMUPOBAHMM MBIIUIEHUS U
KyJIbTypbl ~ JMYHOCTH, €€ (YHKIHOHAIHHOM
IPaMOTHOCTH, HEOOXOAMMOH s  pelieHus
MPaKTUYECKUX 3a1a4y u HKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/10POBBIO
U IIPUPOJHOM cpene;

- YMETb MPOBOJIUTH PACYETHI IO XUMHUUECKUM
(dbopMyIaM U ypaBHEHHUSM XUMHUECKUX PEAKIUH C
HCIOJIb30BaHNEM (PU3NUYECKUX BEJIMYMH,
XapaKTEpU3YIOIINX BEIIECTBA ¢ KOJIMYECTBEHHON
CTOPOHBI: Macchbl, 00beMa (HOpMaJbHbIE YCIOBHUS)
ra3oB, KOJJMYECTBA BELIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS
pelIeHNI B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

[IM.02 Benenue npoueccoB no
MOHTaKY, IYCKOHAJIAJIKE,
MPOrPaMMHUPOBAHUIO U
HUCITBITAHUSAM XOJIOAUIIEHOTO
000pyT0OBaHUS

YMETH BBIABJIATH XAPAKTECPHBIC IMPU3HAKH H
B3aMMOCBA3b HN3YUCHHBIX HOH}ITI/II>'I, MNPUMCHATH
COOTBCTCTBYIOIIUE IIOHATHUA npu OIIMCaHNn
CTPOCHUA n CBONCTB HCOPTraHNYCCKUX n
OpPraHM4Y€CKUX BCHICCTB HW HUX npeBpameHI/Iﬁ;

Tema 3.1.
Knaccudukanus,
HOMECHKJIATypa 1
CTpOCHHE
HEOPTaHHYCCKUX
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IIK 2.1. IIpoBOAUTH MOATOTOBKY

K MOHTaXY Y3J0B, OJIOKOB U
AJIEMEHTOB CHCTEM
ABTOMATHU3AIMH  XOJOIMIBHOTO
00opyIoBaHUs

3HaTh  THUNBI  XJIQJIaT€HTOB,
CBOWCTBa XJIIaTeHTOB u
XJIaJIOHOCUTEJICH, ux
9KOJIOTUYECKYIO 0€30TaCHOCTb;
IIK 2.3. BeImonHsTh
MyCKOHAJIAJIKY XOJIOAMITBHBIX
YCTaHOBOK u CUCTEM
ABTOMATH3allMA  XOJOAUIHLHOTO
000pyI0BaHUS

3HaThb MOPAAOK BaKYYMHUPOBaHUA
)51 3aIIpaBKn XOJOJHUJIIBHOI'O
KOHTYpa,

BBIABJIATH B3aHMOCBSA3b XHMHUUYECKHX 3HAHUM C

IIOHATUAMU nu npeaAcCTaBJICHUAMUA APyrux
€CTCCTBCHHOHAYYHEBIX IIPEAMETOB,

- YMCTb HCIIOJIB30BaTh HauMMCHOBAaHUA
XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApOIHOI'O

COH03a TEOPETUYECKOM U IPHUKIATHOM XMUMHUH U
TPUBHAJIBHBIC HA3BaHMs BAXXHEHIIMX BEILECTB
(3THnNEH, aLeTUJICH, [JIMLICPHH, dbenon,
¢dopmanpaeru, yKCycHas KHUCIOTa, TJIMIHH,
YTapHBIM Ta3, YIIEKUCIbIM I'a3, aMMHUaK, rameHas
U3BECTb, HETallleHas W3BECTb, NUTHEBAas coja U
JPYTUX), COCTAaBIATH (HOPMYJIBI HEOPTaHUYECKUX
u OpPraHUYECKUX BELICCTB, YpaBHEHUs
XUMHUYECKUX peaKUUi, OOBSICHATH MX CMBICIH;
IIOATBEPK1aTh XapaKTepHbIE XUMHYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMH U 3allUCAIMU  ypaBHEHUU
XAMHYECKUX PEAKIIUI;

- c(hopMUpPOBaTh MPEICTABICHUS: O XUMHUYECKOM
COCTaBJISIIOLIEH E€CTECTBEHHOHAyYHOM KapTHUHBI
MHpa, pPOJIM XUMHUM B TIO3HAHUM SBJICHUUI
NpUpOAbl, B (QOPMUPOBAHUU MBIIUICHUS U
KyJIbTYypbl ~ JIMYHOCTH, €€ (YHKLIHUOHAIHHON
IPaMOTHOCTH, HEOOXOAMUMOW  JUIsl  peleHUs
MIPaKTUYECKHUX 3a1a4y " HKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILEHHSI K CBOEMY 3/I0POBBIO
U IPUPOJHOM Ccpele;

BEILIECTB

Tema 3.2. dusuko-
XHMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB

Tema 4.1.
Knaccudukanus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB
Tema 4.3.
WNnentudukanus
OpPTraHUYECKUX BEIIECTB,
UX 3HAYEHHUE U
IIpUMEHEHNEe B OBITOBOM
Y MIPOU3BOACTBEHHOMN
JIeITEIIbHOCTH YCIIOBEKA.
Tema 7 Xumust B ObITY U
MPOU3BOACTBEHHOMN
JIEeITEIIbHOCTH YCJIOBEKA

[1IM.03 Benenue paboueii u
MPOEKTHOW TOKYMEHTAHN
CHCTEM XOJOAOCHAOKCHUS 1
odopMIIeHHE PE3YIIHTATOB
KOHCTPYKTOPCKHUX U
MCCJIEI0BATEIBCKUX padboT

YMCTb BBIABJIATH XAPAKTCPHBIC IIPU3HAKU U
B3aMMOCBA3b H3YUCHHBIX HOHSITI/IfI, IMPUMCHATH
COOTBCTCTBYIOIIUC IIOHATHA npu OIIMCaHNUn
CTPOCHUA n CBOICTB HCOPTraHNYCCKUX n
OpraHHU4YC€CKUX BCHICCTB HU HUX HpCBpaH_[CHI/II\/'I;
BRISIBJIATH B3aHMOCBS3b XHMHUUYECKHUX 3HAHUM C

Tema 3.1.
Knaccudukamms,
HOMEHKJIaTypa 1
CTpPOCHHE
HEOPTraHUYECKHUX
BEISCTB
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1K 3.2. BeimoaHsaTh paboThI MO
IpOBEpPKE U pazpaboTke
MIPOEKTHOH TIOKyMEHTallUU
CHUCTEM XOJIOI0CHA0KEHUS

IPOM3BOIUTH TpeOyembie
pacuersl, 000CHOBAaHHO
o0UPaTh BUIbI M THITBI CHCTEM
XOJIOJIOCHAOXKEHUS, OIPEAEIATh
UX  CTPYKTYpY, TEXHUYECKUE
napaMeTpel, COCTaB
000pyI0BaHus;

[IK 3.3. [IpoBoauTh MCHBITAHMS
HOBOT'O 00opyI0BaHus,
OpPTaHU30BBIBATH pacueTHo-
IKCIEPUMEHTAIBHYIO
JESTCIILHOCTD B Xoze

pa3pabOTKU HOBBIX TEXHOJOTHUI
U TEXHOJIOTHYECKUX IMPOIIECCOB

Opyu  TNPOU3BOJACTBE  XOJ0Ja
IIPOBOUTH UCCIIEIOBaHMS
apaMeTpoB XOJIOIUIBHOTO
0o0OpyJOBaHSM UM  TOBEAEHUS
XJIaJJaT€HTOB;

MOHATUSIMH U TPEICTABICHUSAMU  APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCIIOJIb30BaTh HAaUMEHOBAHUS
XUMUYECKUX  COCAMHEHUH  MEXKIYHApOJHOIO

COI03a TCOPETHYCCKOH W TPHKIATHOW XUMHUH H
TPUBUAIBHBIC HA3BaHWS BAXXHEHIINX BEIISCTB
(aTHIIEH, alleTUJIEH, TJIMICPHH, denou,
dbopManpaerua, YKCycHas KHCJIOTa, TIWIUH,
yrapHbIi Ta3, YIICKUCIbIA Ta3, aMMHUaK, raiieHast
W3BECTh, HETallleHas W3BECTh, IHUThEBas COJa H
JPYTUX), COCTABJIATh (HOPMYJIBI HEOPTaHUYECKUX
u OpPTaHHYECKUX BEILIECTB, ypaBHEHUS
XUMHYECKHX PpEaKIHi, OOBSICHATh MX CMBICI,
MTOJITBEPKIATh XapaKTepHbIC XUMHYECKHE
CBOIiCTBa BEILIECTB COOTBETCTBYIOIUMH
JKCIIEPUMEHTAMH W 3alUCAMU  ypaBHEHUH
XUMHYECKHX PEAKIIMIA;

- copMHpOBATh TMPEJCTABICHUSA: O XUMUUYECKON
COCTAaBJISIIOLIEN E€CTECTBEHHOHAyYHOM KapTHHBI
Mupa, poJiM XHMMHUHU B TIIO3HAHUH SIBIICHUMN
npupoasl, B (OPMUPOBAHMM MBIIUIEHUS U
KylIbTYpbl ~ JIUYHOCTH, €€ (PYHKIHMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMON sl  pelieHus
MPAKTUYCCKUX 3a1a4d u SKOJIOTHYECKU
00OCHOBAHHOTO OTHOILEHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOM Ccpenie;

Tema 3.2. dusuko-
XMMHYECKHUE CBOMCTBA
HEOPraHUYECKUX
BELIECTB

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB
Tema 4.3.
Wnentudukanys
OpraHMYECKUX BEIIECTB,
UX 3HaUYeHUE U
IPUMEHEHNE B OBITOBOM
U TIPOM3BOCTBEHHOI
JIESITEIbHOCTH YEJIOBEKA.
Tema 7 Xumust B ObITY U
IIPOU3BOJCTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa
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