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[Iporokon Ne 9
ot «06» 05.2024 r.

Pabouas mporpamma yueOHod mucnmmuimael OYIT 10 «Xumusa» paspaboraHa OCHOBE (helepanibHOTO
TOCY/IapCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa cpemHero oodmiero obpazoBanus (manee - OI'OC COO),
YTBEPXKJICHHOTO MPpUKa3oM MuHuCTepcTBa 00pazoBanms u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roma Ne
413 ¢ w3MeHeHMsAMH U JomonHeHusMH OT 12 aBrycra 2022 1. Ne 732 u ¢enepanbHBIX TOCYAapCTBEHHBIX
o0Opa3oBaTelbHBIX CTaHAApTOB cpenHero mpodeccruoHambHOro oobpasoBanus (manee - DI'OC CIIO) mo
CHETNATBHOCTSIM:

51.02.01 Hapomnoe XyJIOXKECTBEHHOE TBOpPYECTBO (IO BHAAM), YTBEPXIACHHOTO MpPHUKa3oM MHHHCTEPCTBA
npocsenienus Poccutickoit @eaeparuu ot 12 gexadps 2022 roga Ne 1099,

51.02.02 CoumanbHO- KyJbTypHas HOEATENBHOCTh (IO BHJAM), YTBEPXKACHHOTO TpUKa3oM MUHHCTEPCTBA
npocsemienus Poccuiickoit @eaeparuu ot 11 HOsIOpst 2022 romga Ne 970.

51.02.04. AxkTepckoe UCKYCCTBO (10 BUAY), YTBEPKACHHBIA MPUKa30M MuUHHCTepCTBa 00pa3oBaHus 1 Hayku PO ot
27 okta6ps 2014 roma Ne 1359 c¢ mamenenusimu ot 13 wmrons 2021 roma) ¢ yuetom pexomennarnuii [IpumepHoit
paboyeil mporpaMMbl 00IICO0Pa30BaTEIILHON AMCIUIUIMHBL «XUMHUD» I MPO(PEeCCHOHATBHBIX 00pa30BaTEIbHBIX
opraam3anuii, yreepxaeHaoi Ha 3aceqanuu OI'BOY 11O UPIIO IIporokon Nel4 ot 30 HOs16ps 2022 rona.

Opranuzaius-pa3padoTyrK:
OI'BITIOY «Koctpomckoii 061acTHON KOJIIEIHK KYIbTYPbD)

Pazpabotunk:

Bbynkuna M.B., mpenogasarens OT'BIIOY «KocTpoMcKkoit 001aCTHOM KOJIIEXK KYJIbTYPhI»
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1. O0mas xapakTepucTHKAa NPUMEPHOH pado4el NporpaMMbl 00111e00pa30BaTeIbLHOM
AUCHHILTUHBI «XUMHA ™

1.1. MecTo McuMIJIMHBI B CTPYKTYpe OCHOBHOI1 npodeccnoHaIbHOM 00pa3oBaTe1bHOM

NMPorpaMmbI
O61eoOpa3oBaTenibHas AUCHUILTHHA «XUMUS ™ SBISETCS 0053aTeIbHON YacThIO

0011e00pa3oBaTeIpLHOrO IUKIIA 00pa3oBaTenbHON mporpammbl B cootBeTcTBru ¢ DI'OC COO
no crnenuanbHocTsaM: 51.02.01. HapoaHo- Xy105K€CTBEHHOE TBOPUYECTBO MO BUIAM:
TearpanpHOE TBOpUECTBO, XOpeorpadhuyeckoil TBOPYECTBO, DTHOXYI0KECTBEHHOE
TBOpuecTBO; 51.02.02 ConmanbHo- KyJlIbTypHas AEATEIbHOCTh 10 BUjaaMm: OpraHuzamnus u
MMOCTAHOBKA KYJIbTYPHO- MAaCCOBBIX MEPONPUSITHI U T€aTpaIM30BaHHbIX MPEACTABICHUII;
Opranuzanyst KyJIbTYpHO - JOCYroBou fearesibHocTH; 51.02.04. AKTepcKkoe UCKYCCTBO IO
BUIY: AKTEp ApaMaTHYECKOI0 TeaTpa U KUHO.

TpynoeMKoCTh AUCIUIUTMHBI «XUMUS— Ha 0230BOM YPOBHE COCTaBJIsIeT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIit MOTYJIb (6 pa3mesnoB) u 8 4acoB — MPUKIAIHON MOAYIb (1 pa3en), BKIOYarOIui
MPAaKTUKO-OPUEHTUPOBAHHOE COJIEPKAHNE KOHKPETHON MPO(ECCHU WIIH CIICIIHAILHOCTH.
[IpuknanHoit Moynb BKIIOYAET OAMH pasnen. Paznen 7 «Xumus B ObITY U MPOU3BOACTBEHHOM

JesITeIbHOCTH YeJIOBEeKa ™ pealln3yercs i BeexX npodeccuil/crenuanbHOCTe Ha MaTepuale Keicos,
CBSI3aHHBIX C IKOJIOTHUYECKON 0€301MacCHOCTHIO U OIICHKOM MOCIEICTBHI OBITOBOW M MTPON3BOCTBEHHOM
JeSITENIbHOCTH, 110 OTpacisM Oyaylien nmpodeccnoHalbHON 1eATeNbHOCTH 00yYaroIuXCs.

[lepuon oOydyeHus u pacmupeaeneHue mno cemecrpam cienyromwmii : 1 kypc , 1 u 2 cemectp -56
4acoB , 2 Kypc , 3 cemecTp — 16 yacos.

1.2. lenu u nu1aHupyeMble pe3yJabTAaThl 0CBOEHUS! U CHUILINHBI
1.2.1. Ilenu u 3a0auu oucuuniunsl

@OpMUPOBAHUE Y CTYIAECHTOB XMMHUYECKON COCTABJISIIOLICH €CTECTBEHHO-HAYYHOW KApPTHUHBI
MUpa Kak OCHOBbl MPHUHATHS PEIIEHHH B JKU3HEHHBIX M IPOU3BOJACTBEHHBIX CHUTYyalMsIX,
OTBETCTBEHHOTO TMIOBEJICHUS B IPUPOIHOU cpelie.

3aoauu oucyuniuHwl:

1) chopmupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX TMPOIECCOB M
SBIICHUM B OKpPYXKAlOLIEH cpene, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBSI3H H
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS TPOBOJUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSM XUMHUESCKHUX
peaxkuui, INIaHUPOBATh U MHTEPIPETUPOBATE PE3YIbTaThl XHMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHHS XUMHYECKUX IKCIICPUMEHTAIBHBIX HCCIIEIOBAHHN C
coOJIIoICHUEM MTpaBUII OE30MaCHOT0 OOPAIEHHS C BELIECTBAMH U JJa0OPAaTOPHBIM 000pYyI0BaHUEM;

4) pa3BUTh YMEHUS aHAIM3UPOBATH, OIICHUBATH, MPOBEPATH HA JIOCTOBEPHOCTh M 0000IIATH
MH(OPMALIHI0O XUMHUYECKOT0 XapaKkTepa U3 pa3IMYHbIX HCTOUYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIICACTBUS CBOCH JEATEILHOCTH U XUMHUYCCKHUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmMHupOBaTh NOHUMAHHE 3HAYUMOCTH JIOCTYIKEHHH XUMUYECKOH HAYKH U TEXHOJIOTHIA JIJIsI
Pa3BUTHS COLMATIBHOM U IPOM3BOJICTBEHHOM cep.



1.2.2. IInanupyemble pe3yabTaThl 0CBOeHUsI 00111e00pa3oBaTeIbHOM JMcUMIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoBe ®I'OC COO

CTIOCOOBI PEIICHUS
3a1aq
npodeccrnoHabHOM
JEATSIbHOCTH

- TOTOBHOCTh K TPYyIy, OCO3HaHUE IICHHOCTH
MacTepcTBa, TpyAoIto0ue;
- TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTU

TEXHOJIOTHICCKOI Hu COILMaJIbHOMN
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATH, TUTAHUPOBATh i
CaMOCTOSITEIBLHO BBITIOJIHATh TaKyo
JIeSITCIHHOCTD;

- UHTepecC K  pa3iuyHbIM  chepam

poeCCHOHAIBHON JeSTEBHOCTH,
OgiajieHHe yHHBEpPCAJbHBIMH Y4eOHBIMHU
N03HABATEJIbHBIMH AeiiCTBUSIMH:

a) 0a30Bble JJOrHYeCcKHe JeHCTBUA.

- caMoCTOsATeNnpbHO  (OpMYyJIHMpOBaTh U
aKTyaJIM3UpoBaTh MpoOiIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIHN MPU3HAK WIN
OCHOBaHUs I CpaBHEHU S, Kiaccu(UKaIy u
00001ICHUS;

- ONpeAensATh LETN JeATeNIbHOCTH, 337aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKCHUS;

Kox u Ili1anupyeMble pe3yJibTAaThl 0CBOCHUS TUCUMILIHHbBI
HANMMEHOBaHHE
¢opmupyembix O6mmel JuCuHIMHAPHbIE?
KOMIIeTeHIU
OK 01. Beibupats B yacTu TPy10BOro BOCIMTAHMSA: - BIAACTh CHUCTEMOW XHMHYECKUX 3HAHUH, KOTOpas  BKJIKOYACT:

OCHOBOIIOJIATAIOIIME MOHATUS (XUMUYECKUI 3JIEMEHT, aToM, 3JIEKTPOHHAs
o0osiouka aToma, s-, p-, d-3J1eKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
BaJIEHTHOCTh, 3JIEKTPOOTPULATENILHOCTb, CTEIEHb OKUCICHMS, XMMHYECKas
CBSI3b, MOJb, MOJIIpDHAs Macca, MOJSIpHBIH OObEM, YIJIEPOJAHBIM CKejer,
(GyHKIMOHAIbHAS TpyIIa, pajuKall, U30Mepus, U30MepPbl, FTOMOJIOTMYECKUN
psizl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOJI- U a30TCOAEPKALINE COSAUHEHUS,
OMOJIOTMYECKM aKTHUBHbBIE BELECTBAa (YIJEBOJbI, UPbI, OCJIKH), MOHOMED,
HOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE  COEIMHEHMS,
KpUCTAJNINYECKasi peIleTKa, TUMbl XUMMYECKHX peakuil (OKUCINUTENIbHO-
BOCCTAHOBUTENbHBIE, 9K30-U IHAOTEPMUUYECKHE, PEAKIIMM HOHHOTO 0OOMEHa),
pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, IIEKTPOJIUTHYECKAS AUCCOLUALNS,
OKHUCJIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIMH, XUMUUYECKOE
paBHOBECHE), TEOPUM M 3aKOHbI (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemiectB A.M. bytnepoBa, Teopus 3JEKTPOIMTUYECKOU
Jucconuanuy, nepuoaudeckuil 3akon J1.M1. MenneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMHUHU, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPraHMYECKUX U OpPraHMYeCcKHX BEIIeCTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa;

- yYMEThb BBISIBIISITH XapaKTE€pHbIE TNPU3HAKHM U B3aUMOCBSI3b HM3YyYEHHBIX
MOHSITUH, IPUMEHSATh COOTBETCTBYIOIIME ITOHATHUS NPU ONMCAHUU CTPOEHUS U

1 Vka3bIBarOTCS TMYHOCTHBIE U MeTanpeaMeTHbie pe3yibprarel u3 ®I'OC COO (B nocienueit pepaximu ot 12.08.2022) B otrnaronsHoit Gpopme, hopMupyembie
0011e00pa30BaTEILHON AUCITUTUTUHON

2 I[I/ICHI/IHJII/IHaprIe (Hpe,HMeTHI)IG) PE3yIbTAaThl YKAa3bIBAOTCA B COOTBETCTBUU C MeTO,HIdKOﬁ npenoAgaBaHrud JUCHUTINHBI




- BBIABJIATH 3aKOHOMCPHOCTHU U IPOTUBOPCHUSA
B pacCMaTPHBAEMBbIX SBICHHIX;

- BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEIISM,
OILICHUBAThb PUCKHU HOCJIGIICTBI/Iﬁ
JIeATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IIPH
PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0a30BbIE HCCIEN0BATEIbCKHE JeHCTBUA:

- BJIAJIETh HaBBIKAMHU yueOHo-
HCCIIEI0BATEIbCKON u IIPOEKTHOM
NeSITeIbHOCTH,  HAaBbIKAMH  pa3pelleHHs
npooiem;

- BBISIBJIATH IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABUI'ATh

TUIIOTE3y €€ PeleHMs], HAXOJUTh apryMEHThI
JUISL  J10Ka3aTelbCTBA CBOMX YTBEPXKICHHI,
3aJaBaTh apaMeTpbl U KPUTEPUHU PELICHUS;

- QHAJIM3MPOBATh IIOJIYYEHHbIE B  XOJ€
pelIeHHs 3alaud pe3ysbTaThl, KPUTUYECKH
OLIEHUBATb ux JIOCTOBEPHOCTb,

MPOTHO3UPOBAaTh  WM3MEHEHHWE B  HOBBIX
YCIIOBHSIX;
- YMETH IIEPEHOCUTD 3HAHUS B

MO3HABATEIIBHYI0 M TPAKTHYECKYIO 00JIacTh
JKU3HENEATEIHLHOCTH,

- yMeTB I/IHTel"pI/IpOBaTI) 3HAHUA U3 paSHBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaTh HOBBIC nacu, npe;maraTL
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTh HMX HCIIONL30BAHHUSI B
MO03HABATENILHON U COLIMATHHON MPAKTUKE

CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB U UX IIPEBPALLCHUN;

BBISIBJIATH ~ B3aMMOCBSA3b  XMMHUYECKMX  3HAHUW C  MOHATHSAMHU U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb HUCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COG,Z[I/IHGHI/Iﬁ
MEXKJIYHApPOAHOTO COK3a TEOPETHYECKOW W MNPUKIAAHOM XUMHH U

TPUBMAJIbHbBIE HA3BAHUS BXKHEHIINX BEILECTB (ITWJICH, alleTUJICH, INIULEPHH,
denon, Qopmanbrerun, yKCycHas KHCIOTa, TJHMIMH, YrapHbId —ras,
YIJIEKUCHBIN a3, aMMHaK, ralleHasl U3BeCTh, HEralleHas U3BECTb, IUTHEBAs
cola W JPYTuX), COCTaBIATH (OPMYIIBI HEOPTaHWYECKUX W OPTraHMYECKHX
BEIIECTB, YpPaBHEHHUS XUMHMYECKMX peakuuil, OOBICHATh MX CMBbICH;
MOJITBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIlIUCSAMU yPaBHEHUN XMMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh IPHUHAUICKHOCTh HM3YYCHHBIX HEOPIaHUYECKUX H
OpraHMYECKUX BEIIECTB K ONPEJCIIEHHBIM KJlaccaM M IrpyliaM COEAUHEHMH,
XapaKTepU30BaThb HUX COCTAB M BaXHEHIINME CBOWCTBA; OINPENEIATh BHIBI
XUMHYECKHUX CBs3eH (KOBaJeHTHas, MOHHAs, METaJJIMYecKasi, BOJAOPOJHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCU(UIIMPOBATh XUMUUYECKHE
pEeaKInu;

- chopMHUpOBaTh MPEACTABIEHUS: O XUMHMUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MMpA, POJIM XUMHHM B TIO3HAHWM SIBICHUMN
Opupobl, B (OPMHPOBAHMU MBIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOMN JIJIsl peIeHUs TPAKTHUYECKUX
3a7ja4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHMS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpenie;

- YMEeTh NPOBOJHUTH PACYETHl MO XUMHUYECKUM (QOpMysiaM H YpaBHEHHIM
XUMHYECKMX peakUuMid ¢  HCIOJIb30BAaHMEM  (PU3WYECKUX  BEJIUYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIWYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbBIE XMMHMUYECKHE 3HAHMs JJIsl NPHUHATHSA PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBarth

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(OpPMUPOBAHHOCTD MHUPOBO33PEHUS,

- YMETb IIJIaHUPOBATh U BBINOIHATh XUMUUYECKUH SKCIIEPUMEHT (IIPEBPALLIECHUS
OpPraHMYECKUX BEILECTB IIPU HATPEBAHUH, IIOJIy4ECHUE STUIICHA U U3YYECHUE €T0




COBpEMEHHBIE
CpeAcTBa IMOKCKa,
aHaIM3a u
MHTEpIpETau
uHpOpMaLUU 1
nH(pOpMaIOHHBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 3a/1a4
poheCCHOHATTLHON
IeSATEeNbHOCTH;

COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOM NPAKTHUKH,
OCHOBAHHOTO Ha  JuWanore KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B [IOJIMKYJIBTYPHOM MUpE;

- COBEPIIEHCTBOBaHNE A3BIKOBOM u
YUTATENIbCKOW  KYJbTYpbl KaK  CpEACTBa
B3aMMOJICHCTBUS MEXY JIIOJIbMU U TIO3HAHUS
MUDPA;

- OCO3HaHUE LIECHHOCTH Hay4HOU
JESTEIbHOCTH, TOTOBHOCTH  OCYILECTBJISATH
HPOEKTHYIO u HCCIIEI0BATENbCKYIO
NeSITebHOCTh UHANBUAYAJIBHO U B IPYIIIIE;
OBiageHne yHMBepPCAJIbLHBIMH Y4eOHBIMH
N03HABATEJIbHBIMM 1CHCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BJIaJIeTh HaBbIKAMH MOJy4YeHUs] HHQOpMaLuu
u3 UCTOYHHUKOB pasHbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  TIOMCK,
aQHAJIN3, CUCTEMATU3aLUI0 U HUHTEPIPETALUIO
uHpOpMallUM  pa3IUYHBIX BHJIOB M (GOpM
IIPEJCTaBIICHHUS;

- CO3/71aBaTh TEKCThI B pa3IMYHbIX hopMaTax
y4eTOM Ha3HaueHHsI HHPOpMALUU U LIeIeBOH
ayIUTOPUH, BHIOWpas ONTUMAIBHYIO (GopmMy
IIPEJICTaBICHNS] U BU3YyaIU3alUH;

- OLICHUBAaTh JOCTOBEPHOCTb, JETUTUMHOCTH
UHpOpPMaLIUU, €€ COOTBETCTBHE MPABOBBIM U
MOpaTbHO-ITHUECKUM HOPMaM;

- UCTIOJIb30BATh CPEJICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUI B pEILICHUH

KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX 5
OpPTaHM3AIlMOHHBIX 33a4 C COOJI0JCHUEM
TpeOoBaHU PrOHOMUKH, TEXHUKHU

CBOICTB, KayeCTBEHHbIC pEAKIMU Ha aJIbJErHJbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JIeHaTypaius OSJIKOB MPU HAIPEBaHWUH, IBETHBIC PEAKIMH OEIKOB;
IPOBOJUTH PEAKIIUN HOHHOT'O 0OMEHA, OIIPEEIIATh CPEy BOAHBIX PaCTBOPOB,
KaueCTBEHHbIE peakluu Ha cynbdar-, kapOoHAT- U XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHHS; pelIaTh SKCIIEpUMEHTaIbHbIE 3a/1a4u 110 TeMaM "MeTtasuibl"
u "Hemetauiel") B COOTBETCTBUU C MPaBHJIaMHU TEXHUKH 0€30MAaCHOCTH TpU
00palIeHn! ¢ BEIECTBAMHU U JIAOOPaTOPHBIM 000PYJOBAHNEM; TIPE/ICTABIIATD
pe3yNnbTaThl XUMHUYECKOIO0 HSKCHepUMeHTa B (opme 3amucH ypaBHEHHIA
COOTBETCTBYIOIIUX PEaKIHid M (OPMYIMPOBATh BHIBOABI Ha OCHOBE STHX
pe3yJIbTATOB,

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMAIUIO, TOTYyHaeMYIO U3 PA3HbBIX
HCTOYHUKOB (Cpe/ICTB MaccoBoi nuHdopmanuu, cetb IHTepHET U Ipyrue);

- BJIaJIETh OCHOBHBIMH METOJaMH HAYYHOT'O [IO3HAHUS BEIIECTB U XUMHUECKUX
SIBIICHUH (Ha0JII0IeHUE, U3MEPEHHE, YIKCIIEPUMEHT, MOICTHPOBAHHIC);

- YyMETh MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMyliaM U YpaBHEHUSIM
XUMUYECKUX  PEAaKIUid C  HCIOJb30BaHMEM  (DU3MYECKUX  BEIIMYMH,
XapaKTepU3YIOIUX BEIIECTBA ¢ KOJMUECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HopMamnbHBIE YCIIOBMS) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




0e30IacHOCTH, TUTYCHBL,
pecypcocOepeKeHus, TPABOBBIX M 3TUYCCKUX
HOPM, HOPM HH(DOPMAITMOHHON OE30MACHOCTH;
- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3aiUThl HTHPOPMAIUH, HH(OPMAITMOHHON
0€301TaCHOCTH JIMYHOCTH,

OK 04.

S dexTrBHO
B3aMMO/ICHCTBOBATh
1 paboTath B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBBbIKAMU yueOHO-
HCCIIEIOBATEIILCKOM, IIPOEKTHOM u
COLIMAJILHON AEATEIIBHOCTH;

Ogaanenne YHHBEPCAJIbLHBIMHA
KOMMYHHUKATHBHBIMH ICHCTBUAMU:

0) coBMecTHAas /1eSITeJIbHOCTD!

- IIOHUMAaTh U MCIIOJIB30BATh MPEHMYILECTBA
KOMaHIHOW U MHJIMBUAYaAJIbHON paboThI;

- IPUHUMATh LIEJI COBMECTHOM ESTEIBbHOCTH,
OpPraHM30BBIBATH U KOOPAUHUPOBATH ACHCTBUS
0 €€ JOCTIKEHHMIO: COCTaBJIATh IUIaH
JNEHCTBUH, paclpelesiarb pojid C  Y4ETOM
MHEHUI Y4aCTHUKOB OOCYXXIaTh pe3yJbTaTbl
COBMECTHOH paboThl;

- KOOPJMHMPOBATH U BBINOJHATH paboTy B
YCIOBUSIX  PEalbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOIECHCTBHUS;

- OCYLIECTBJIATH MMO3UTUBHOE CTPATErHYECKOe
NOBEJCHUE B  PA3IMYHBIX  CUTyalusX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITH
VMHUIMATUBHBIM

OBnagenne YHHBEPCAJIbHBIMH
pPeryJiiTUBHBIMH JAeliCTBUSIMU:

I') IPUHATHE ce0s U APYTUX JIOeii:

- NPUHUMATh MOTHMBBI U apryMEHTBI IPYTUX
JIoaen pu aHaause pe3yiabTaToB

- YMETb IUIAHUPOBATh U BBIIOJIHATH XUMUUECKHH SKCIIEPUMEHT (IIPEBpaILCHUS
OpPraHMYECKUX BELIECTB IIPU HArPEBAHUH, IOJIyYE€HUE STHIIEHA U U3yYEHHE ET0
CBOWCTB, KayeCTBEHHbIC PEAKLIHMU Ha ajbJErMIbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypalus OelKOB IPU HAarpEBaHUU, LIBETHBIE pEaKLUu OEJIKOB;
IPOBOJUTH PEAKLIUX HOHHOI'O 0OMEHa, OIIPEEIIATh CPey BOAHBIX paCTBOPOB,
KayeCTBEHHBIE peaKkIuu Ha Cyib(ar-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SIKCIIEpUMEHTANIbHbIC 33/1a41 110 TeMaM "Mertauib"
u "Hemeramsl") B COOTBETCTBHH C MPABHIAMH TEXHUKU 0€30MAaCHOCTH TIPH
0OpalleHNH C BEIECTBAMHU U JIaOOPaTOPHBIM 000pYJOBAHUEM; TIPE/ICTABIIATD
pe3yibTaThl XUMMYECKOIO JKCIEepUMEHTa B (opme 3amucu ypaBHEHUMH
COOTBETCTBYIOIIMX DPEAaKIUil ¥ (QOpMYIHpPOBaTH BHIBOJBI Ha OCHOBE 3THX
pE3yIBTATOB




JICATEILHOCTH;
- MPHU3HABATh CBOE IPABO W MPABO JIPYTHX
JIIOJIEH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTH MOHMUMATh MUP C
MO3UIUH JIPYTOTr0 YEIIOBEKA;

OK 07.
ConencTBoBaTh
COXPAHEHUIO
OKpYKaroIlen
CpeIbl,
pecypcocOepexeHu
10, IPUMEHSTh
3HaHHUA 00
H3MEHEHUN
KJIUMATa, TPUHIIUITBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEICTBOBATH B
Ype3BbIYaHBIX
CUTYaLUsX

B 00J1acTH 3K0JI0rH4eCKOr0 BOCIIMTAHUS:

- c(OpPMUPOBAHHOCTb 9KOJIOTMYECKOM
KYJIbTYpPbI, [IOHUMAHUE BIIMSHUSA COLUAIBHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSIHUE
IPUPOJIHON U COLMANBHOMN Cpe/ibl, OCO3HAHUE
I700aIbHOTO  XapakTepa  HKOJOIMYECKUX
npooiem;

- IUIAaHUPOBAHHUE U OCYIIECTBICHUE JICHCTBUI
B OKpYXalleil cpeJe Ha OCHOBE 3HaHMS
L[eJI€N YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA;
AaKTUBHOE HENpUATHE JeHCTBUHN, TPHUHOCALINX
BpEJl OKPY-KAIOIIEH Cpefie;

- YMEHME MPOrHO3UPOBaTh HEOIArONpUsTHbIC

JKOJIOTHYECKUE MIOCJIEACTBUSA
pEANPUHUMAEMBIX JICHCTBUH,
[Ipe0TBpalIaTh UX;

- paclIMpEeHHE  OIbITa  JEATEIIbHOCTH

DKOJIOTMYECKOW HAIIPABJIEHHOCTH;

- OBJIa/ICHVE HaBBbIKaMHU y4eOHO-
HCCIIEJIOBATENbCKOM, MPOEKTHON M COLMAIbHOM
JIEATEIIbHOCTH;

- copMmupoBaTh  MPEICTABICHHS: O XUMHYECKOW  COCTaBIISFOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJM XHMHUU B TO3HAHHUH SIBICHHI
npuponsl, B (OPMUPOBAHMM MBIIUICHHS M KYyJIbTYphl JIMYHOCTH, €€
(GbyHKIIMOHATIBLHOU TPAMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs IPAKTUIECKUX
3aJa4 ¥ 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cperie;

- YMETb COOJII0/IaTh IMpaBHJia HKOJIOTMUYECKU LEIeCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOW JEATEIBHOCTH B LIEISIX COXPAHEHHsI CBOErO 3J0POBBS U
OKpYXKarolle MPUPOJHON Cpenbl; YUMTHIBATH OMACHOCTb BO3JCHCTBUS Ha
JKMBBIC OpraHM3Mbl OIPCACICHHBIX BCIICCTB, MOHHWMAs CMBICII IOKA3aTCIId
peeIbHON OMyCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COIEPXKAHUE OBIIEOBPA3OBATEJBbHOM JUCIHUILIVHBI

«XHUMMUSA~
2.1. O0beM TMCUMIIMHBI M BH/IbI Y4e0HOMH PadoThl

Buj yueOHoit padoThl O0bem B yacax
O061beM 00pa3oBaTe/ibHOI MPOrPaMMbl JUCHUTILINHBI 72
B T.4.
OcHOBHOe cojlepKaHue 64
BT. 4..
TEOPETUIECKOE 00yUICHUE 30
[IPaKTUYECKUE 3aHATHS 24
nabopaTopHbIE 3aHATHS 10
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COlePIKAHUE (COAepPKAHNE 6
MPUKJIAJTHOT0 MOAYJISA)
BT. 4..
TEOpEeTUIECKOoe 00yUeHre 2
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTouHas aTTecTanus (3a4er) 2

TATOB
peaju3anuu
NPOrpamMMblI
BOCITUTAHUS

Koa IM4HOCTHBIX pe3yJib- JIMYHOCTHBIE pe3yabTaThl

peaju3anuu NporpaMMsbl BOCIUTAHUSA
(Oeckpunmopbi)

JIP 8

[IposBistromnii U AEMOHCTPUPYIOILNN YBA)KEHUE 3aKOHHBIX NMHTEPECOB
U MpPaB NPEACTABUTENECH PA3TUYHBIX 3THOKYJIBTYPHBIX, COLUAIbHBIX,
KOH()EeCCHOHANBHBIX TPYIII B POCCHIICKOM OOIIECTBE; HAIMOHATBLHOTO
JIOCTOMHCTBA, PEJIUTHO3HBIX YOeXKACHUH ¢ Y4ETOM COOIIOICHUS
HeoOXonuMocTH 00ecrevyeHruss KOHCTUTYIMOHHBIX MpaB M CBOOOJ
rpaxaad. lloHuMarOmuii M JEATENBHO BBIPAKAKOIUN LIEHHOCTh
MEKPEIIUTUO3HOTO U MEKHALMOHAIIBHOTO COTJIACHS JIFOJIEH, TPa)IaH,
HaponoB B Poccun. Beipakaromuii conprudacTHOCTb K IPEYMHOKECHHUIO
u TPaHCISIIIIU KYJBTYPHBIX TpaauLIAI u LIEHHOCTEMN
MHOTOHAIIMOHAJIBHOTO ~ POCCHUHCKOr0 TOCYJapCTBa, BKIIOUYECHHBIN
B OOIIIECTBEHHBIE MHUIIMATUBEI, HAITPABIIEHHBIE HA UX COXPaHEHHE

JIP 10

bepexnBo OTHOCAIIMICS K IPUPOAHOMY HACJIEAUIO CTPAHBI U MHUDA,
MPOSIBISIOMNNA  C(OOPMUPOBAHHOCTDh IKOJIOTUYECKOW KYJIBTYphl Ha
OCHOBE TIOHMMaHHUS  BIMSIHHUS  COLMAILHBIX, DSKOHOMHUUYECKHX
1 Ipo(hecCHOHATEHO-TIPOM3BOICTBEHHBIX TIPOIIECCOB HA OKPYKAIOITYIO
cpeny. Beipaxkaromuii 1esTebHOE HENPUITHE AEUCTBUM, TPUHOCALIUX
Bpell TPHUPOJE, PACIO3HAIOIINI OMACHOCTH Cpeabpl OOWTaHWS,
NPEeayNPEXAAOMNN  PUCKOBAHHOE MOBEAEHUE JPYIrUX TpaxkaaH,
MONYJIIPU3UPYIONUN CIIOCOOBI COXPAHEHHS] TAMATHHKOB TPHPOJIBI
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CTpaHbl,  pErHOHa,  TEPPUTOPUH,  I[IOCENCHHUS,  BKIIOYCHHBII
B 0OIIIECTBEHHBIC MHUIMATHBEI, HATIPABJICHHBIE HA 3a00Ty 0 HUX

Colmrogaronyii HOpMBbI JIEJI0BOTO OOIIEHHSI B KOJIJICKTHBE, C

JIP 13

KOJUICraMu

Oco3naromwmii BeIOOp Oyaymiel mpodeccuy Ha OCHOBE MOHUMAHUS €€
JIP 18 [ICHHOCTHOT'O COJICP)KaHHE U BO3MOXHOCTH PEan3allii COOCTBEHHBIX

KHU3HCHHBIX IIJIAHOB




2.2. TemaTuyecKuii NJIAH U COIePKAHUE TUCITUTITHHBI

HaumeHnoBanue Coneprxanue yueOHOro MaTepuajia (0CHOBHOE U NMPo(deccHOHATBLHO-OPHEHTHPOBAHHOE), OBLeM 19COB ®opmupyeMble
pa3/1es10B U TeM JabopaTopHbIe M NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOIYIb KOMIIeTeHHH
1 2 3 4
OcHoBHoOE coep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHoBHoOE€ coep:kaHue 4 OK 01
Crpoenne atomoB | TeopeTuyeckoe ooyueHune 2
XHMHCCKUX CoBpemeHHast Mojienb CTpoeHUs: aroma. CHUMBOJMYECKUH S3BIK XUMHUU. XHUMHUYECKUH 3JIEMEHT.
SICMCHTOB U OnekrpoHHas KoH(purypanus aroma. Kiaccupukaius XUMHYECKHX 3JEMEHTOB (S-, P-, 0-3J1eMEHTHI).
IIpApoaa BanenTtHsle  anexkTpoHbl.  BajeHTHOCTh.  OneKTpoHHas ~— OpuUpojJa  XMUMHUYECKOM  CBS3M. 2
XUMHYECKOHU DNEKTPOOTPULIATEIBHOCTh. BuIbI XUMHUYECKON CBs3u (KOBaJeHTHAs, HMOHHAs, MeTaJInyecKas,
CBIA3H BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa3oBaHus
IpakTHYecKkune 3aHATHUS 2
Pemennie 3amaHuii Ha WHCMONB30BAHHE XUMHUYECKOW CHUMBOJIMKH M Ha3BaHUM COCIUHEHMN 10
HOMEHKJIATYpe MEXIYHAPOIHOTO COI03a TEOPETUUYECKON M MPUKIATHON XUMHUH U TPUBUAIBHBIX Ha3BaHUN
JUTSL COCTaBJICHHS] XUMHUECKUX (POPMYI ABYXaTOMHBIX COCTUHEHHUH (OKCHIIOB, CyIb(UI0B, TUIPUIOB U
T.II.) ¥ IPYTHX HEOPTAaHWYECKUX COETMHEHUHN OTAENbHBIX KIaCCOB. 2
[TpakTHdeckue 3a7aHus Ha YCTAaHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKUX JJICMEHTOB H
NEePUOANYECKUM M3MEHEHUEM CBOWCTB XMMUYECKUX SJIEMEHTOB M WX COEJIMHEHUN B COOTBETCTBUU C
nonoxkeHrueM [lepnonyeckoit CHCTEMBI.
Tema 1.2. OcHoBHoOe€ coaep:kaHue 2 OK 01
[lepuonnyeckuii | IIpakTHYecKue 3aHATHS 2 OK 02
3aKOH U Tabimua [Mepuomuueckas cucreMa XuMuuecKux snmemeHToB J[. 1. Menneneesa. @uzndeckuii CMBICIT
A.W. Menneneesa [Tepuoauueckoro 3akona JI.1. MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOUCTB XMMUYECKHX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKCHHEM
XUMHUYECKOro dneMeHTa B [lepuoanueckoil cucremMe. MUpoBO33peHUECKOE M HAYyYHOE 3HAUYCHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMHUYECKHX DJIEMEHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEepU3aUI0 XUMUYECKUX
areMeHTOB «MeTalmndeckre / HeMETAIITNYeCKHE CBONCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBHUU C UX JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IEPUOANIECKON CUCTEME
XuMHYeCcKuX 31eMeHToB J[.JM. MeHaeneeBa—




Pa3nen 2. Xumnueckue peakiuu 10
Tema 2.1. Tunsl OcHOBHOE€ coep:kaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0yuyeHue 2
peakumii Knaccugukanus 1 TUIIBI XUMHUYECKUX PEAKLMI C ydyacTHeM HeopraHudeckux BeuiectB. CocTaBiieHUe
ypaBHEHUH PEaKINi COSTMHEHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUii TOPCHUSI,
OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUS OKUCIIEHUSA-BOCCTaHOBIIEHUS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIID. 2
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPOJIE, IIPOU3BOIACTBEHHBIX MTPOIECCAX U
KHU3HEJIEATeIbHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATUS 2
KomnyecrBenusie otHOmeHnss B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHU U PAcyeThl 10
YpaBHEHMSM XMMMYECKMX peakuuid. Moyib Kak eJuHMIa KoJIM4YecTBa BellecTBa. MosipHas Macca.
3aKOHBI COXpaHEHHS MAacChl M PHEPTruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCHTEIbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHSM XMMHUYECKMX PEaKLUH C MCIOJIb30BAaHHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2 OcHOBHoOe cofiepkaHue 4 OK 01
OnekrponuTiiecka | TeopeTudeckoe o0yueHue 2 OK 04
A IMCCONMANIMA M 1 Teopus 57€KTPOIUTUYECKON JUCCONMAnUK. MOHBI. DJIEKTPOIUTHI, HEXNIEKTPOIUTHL. PeakiMu HOHHOTO
MOHHBII 00MEH oOMeHa. CocTaBieHHE peaklUid HOHHOrO OOMEHa IMyTeM COCTaBJIEHHS MX MOJHBIX U COKpAIIEHHBIX 2
VMOHHBIX yYpaBHEHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl Ha COCTaBJIEHUE HOHHbIX PeaKkLui
JlabopaTopHble 3aHATHS 2
JlaGoparopHas padota “Tunbl XUMUYECKUX pEaKLUi”.
HccnenoBanue TUIIOB (IO COCTaBY M KOJUYECTBY UCXOIHBIX M 00pa3yIOLINXCs BEIECTB) U MPU3HAKOB 9
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMEHa, OIpeIeIeHUE CPe bl BOIHBIX
pacTBOpOB. 3a/laHUs Ha COCTABJIICHUE NOHHBIX PEaKIui
KonTpoabnas
CrtpoeHue BelecTBa 1 XUMHUYECKUE PEAKIIUH 2
padora 1
Paznen 3. CrpoeHne 1 CBOMCTBAa HEOPTaHNYECKHUX BeLeCTB 16
Tema 3.1. OcHoBHoOe coiep:kaHue 4 OK 01
Knaccuduranus, | Teoperuueckoe odyuenue 2
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HOMEHKJIaTypa u
CTpOEHHUE
HEOPraHUYECKHUX
BELIECTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BemiecTB. [IpocThie U ClioKHBIC
BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUBI, KUCIOTHI, COn). B3auMocBs3b
HCOPraHNYCCKUX BCILICCTB. AFpCI‘aTHBIC COCTOsIHHUA BCUICCTBA. KpI/ICTaJIJII/I‘-IeCKI/IC u aMop(bHBIe
BellecTBa. TUIBI KPUCTAIUTMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, MOHHAS, METAJJINYeCcKast).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIIIMUYECKON pelIeTKU. 3aBUCUMOCTb
XUMHUYECKOU aKTUBHOCTHU BCIICCTB OT BHJa XUMHUYECKOH CBSI3U U THUIIA KpI/ICTaHHI/I‘{eCKOﬁ PCLICTKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

IpakTnyeckue 3aHATHS

HomeHnknarypa HeOpraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 MX XUMHUECKOU (hOPMYITBI
WJIM COCTaBJICHUE XUMHUYECKON (POpMyYIIbl UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOM
(MIOITAK) mnu TpuBHaJIbHOM HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KIacCHU(PHUKAIMM, HOMEHKIAType M XHUMHUYECKUM (opMyiam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTb, HEralleHasi U3BECTh, MUTHEBAs COJAa U IPYTHX): HA3bIBaTh U COCTABIATH (POPMYIIBI XUMHUUECKUX
BELIECTB, ONPEEIISITh IPUHAICKHOCTD K KJIaccy.

HcTounuku xumudeckoi nHGpopMaiuu (cpeicTs MaccoBoi nHpopMalnu, cetb UHTEpHET U ApyTHUe).
[Touck nadopmanmu 1Mo Ha3BaHUSAM, UACHTHU(GUKATOPAM, CTPYKTYPHBIM (popMyiam

OK 02
IIK...

Tema 3.2. dusuko-
XAMHYECKHUE
CBOMCTBA
HEOPraHMYECKUX
BEILIECTB

OcHoBHOE cofep:xaHue

TeopeTuquKoe 06yqe1me

Merampl. O6mue Quznyeckne U XUMHUUYECKHE CBOMCTBA MeTauioB. CrocoObl MOydeHHusl. 3HaUYCHUE
METAJJIOB M HEMETAUIOB B TPHUPOAC M IKU3HEACATCILHOCTH dYeIOBeKa W OpraHu3MoB. Kopposus
METAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UH

Hemeramnel. OOmme ¢usndeckue M XHWMHUYECKHE CBOMCTBA HEMETAJUIOB. THUMHYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukarus u HoMeHKIIaTypa coeIMHEHUN HeMeTalioB. KpyroBopoTsl
OMOTEHHBIX PJIEMEHTOB B IPUPOJIE

XUMU4YeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BECIICCTB (OKCI/I)IOB, THUAPOKCHUI0B, KUCJIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJHBIX COC,HI/IHGHI/IfI,
BBICHIUX OKCHUIOB U TUAPOKCHUIOB

IIpakTH4eckne 3aHATHSA

CocraBneHrue ypaBHEHMM XUMHUYECKHUX PEAKIMI C Yy4aCTHEM MPOCTBIX M CJIOKHBIX HEOPraHUYECKHX
BELIECTB: METAJUIOB UM HEMETAJJIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THUIPOKCUIOB, HEOPTaHUYECKUX COIIEeH,
XapaKTEPU3YIOIMNX X CBOMCTBA.

OK 01
OK 02
IIK...

11




Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HA CBOMCTBA, COCTAB, IOJIYyYEHUE U
0e30I1acCHOE HCIMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYeCKMX BEUIECTB B OBITY U IPAaKTUYECKOH
JESATCIIBHOCTH YEJI0BEKA

Tema 3.3. OcHoBHoOe coiep:xaHue 2 OK 01
Unentuduxamus | JlaGoparopHbie 3aHATHS 2 OK 02
HCOpraHn4iecKuX | JlaboparopHas padota «neHTudukamys HEOPraHMIECKUX BEIIECTB ™. OK 04
BCILICCTB Pemenne skcnepuMEHTAIbHBIX 33724 MO XWMHYECKMM CBOMCTBAM METAIJIOB M HEMETAJJIOB, II0

pacro3HaBaHUIO U MOIYYEHHUIO COEIMHEHUH METAJUIOB U HEMETAILIOB. 2

WnenTudukanysi HEOPraHMYECKUX BEIIECTB C HCIONB30BaHUEM HX (DU3UKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha Cyibdar-, KapOoHAT- U XJIOPUJ-

AQHMOHBI, HA KATHOH aMMOHUS
KonTtpouabHas N

CBoiicTBa HEOPraHMYECKUX BEILECTB 2
pabora 2
Paznen 4. CTpoeHue M CBOMCTBA OPraHNYeCKUX BelleCTB 24
Tema 4.1. OcHoBHoOe cofiep:kaHue 4 OK 01
Knaccudpukanus, | Teoperuueckoe odyueHue 2 IIK...
CTPOCHHUE U [TosiBneHue u pa3BUTHE OpraHUYecKoi XUMUM Kak HaykH. [Ipenqmer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HaYeHHE OPTaHUYECKON XMMUHU B CHCTEME €CTECTBEHHBIX HaYK.
OpPTraHMYECKHUX XUMHUECKOE CTPOCHHE KaK MOPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJIE€ COIVIACHO UX BaJIEHTHOCTH.
BEIIECTB OcHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOECHUS OpraHuyeckux coeauHeHuil A.M. byrtneposa.

VYraeponHblii CKelIeT OpraHu4ecKoil MoJieKylsbl. 3aBHCHMOCTh CBOWCTB BEIECTB OT XHMHYECKOTO 2

CTpOEHUst MOJIeKY1. 3oMepus 1 H30MepHl.

[Tonstue o ¢yHkuvoHanpHOM rpynme. Panukan. IlpuHmunel kiaccuuUKauy —OpPraHUYECKUX

coeanHeHUH. MexIyHapo1Has HOMEHKIIATypa ¥ MIPHHIUIIEI HOMEHKJIATYPBl OPraHHUECKUX COSAHMHEHUH.

[TousiTHe 00 a30TcoAEpIKAIINX COSAMHEHUIX, OMOIOTHYECKH aKTUBHBIX BellecTBax (yriaeBojax, xKHupax,

OeJIkax ¥ JIp.), BLICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATUS 2

Homenknartypa opraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBbIE WU

apOMaTHYECKHEe YTIIEBOJOPOJIBI, CIIUPTHI, (PEHOJNBI, allbICTHIbI, KETOHBI, KApOOHOBBIE KHUCIOTHI H JIp.)

CocraBieHre TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMyS OpPraHMYECKUX BELIECTB OTIECIBHBIX 2

KJIACCOB, HMCIIOJIb3YSl UX Ha3BaHUS IO CHUCTEMAaTHYECKOH M TpPUBHAIbHOM HOMEHKJIAType (ITHJIEH,
alleTUIeH, TIMLEpUH, (eHom, (GopManbAeTu, YKCyCcHas KHCIOTa, TIUIMH). Pacdersl mpocreiiieit
(bopMyIIbl OpraHuYeCcKON MOJIEKYJIbI, HCXOJI U3 AJIEMEHTHOT0 cocTana (B %)
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Tema 4.2.
CsolicTBa
OpPraHUYeCKUX
COCIMHEHUN

OcHoBHoOe coep:xaHue

12

TeopeTuyeckoe 00yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTIENBbHBIX KIAcCOB (0COOEHHOCTH
KJ1accu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMYECKHHA psia v o01mast popmyIia; n30Mepus;
(bu3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; COCOOBI MOTYUYCHHS):

— TpeJenbHbIe YIIeBOAOPOAbI (aJTKaHbl U IUKIOAIKaHBI). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH M ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXK/ICHUE B
MIPUPOJIC U TPUMEHEHUE AIKAHOB;

— HeTpeiebHbIC (AIKEHBI, ATKWHBI M aJIKaIUeHbI) 1 apOMaTHYECKUE YTIEBOAOPOAbL. [ opeHne aneruieHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IIAMEHH JIJIsl CBAPKU U PE3KU METAJLIOB

— KHCITIOPOCOAEPIKAIINE COSAMHEHUS (CITUPTHI U (P€HOIIBI, KAPOOHOBBIE KUCIIOTHI U 3(UPHI, aTbIETH I 1
KETOHBI, JKUpbI, YrjaeBoAbl). I[IpakTHueckoe NpPUMEHEHUE HSTUIICHIVIMKOJA, TIJMLIEpUHA, (eHoma.
[Ipumenenne Qopmanbpaeruaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOloII1e CBOWCTBA MblIa

— a30TcoacpKalne COCAMHCHUA (aMI/IHLI 1 aMHMHOKHUCJIOTHI, 6CJ'IKI/I). BLICOKOMOJ'IGKy.]'IHpHBIe COCIUHCHUA
(CI/IHTeTI/I‘leCKI/Ie n 6I/IOJ'IOI‘I/ILIGCKI/I-8.KTI/IBHBIC). MOHOMep, MMOJIMMCEDP, CTPYKTYPHOC 3BCHO. HOHI/IMepI/I3aHI/I${
OTUJICHA KaK OCHOBHOC HAIIpaBJICHUC €TI0 UCITIOJIb30BaHUA.

I'enetnueckas CBA3b MCKAY KJIaCCaMH OPraHUYCCKUX COCTMHCHMI

IIpakTHyeckne 3aHATHSA

CBoiicTBa OpraHMYECKMX COEAMHEHUIH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXIYHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): peebHble (aJKaHbl U LIUKJIOAJIKaHbI),
HenpeaeabHble (AIKEHbI, AIKUHBI U aJIKaJUEeHbl) 1 apOMaTHYECKHE YIIeBOAOPOAbI, COIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U 3QUPHI, AJIbAETUIbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHbBIE
COEIUHEHMS. 3aJaHNs HA COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHUYEeCKUX
BELIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ N0 MPEIIOKEHHBIM LETMOYKaM MpeBpalleHuil),
XapaKTEPU3YIONIUX XUMUUECKHE CBOMCTBA OPTAHMYECKUX COSAMHEHUN OTIETBHBIX KJIACCOB, CIIOCOOBI UX
MOJYyYEeHUs] M Ha3BaHHUE OPraHUYECKUX COEAUHEHUN MO TPUBHAIBHOM WM MEXIyHApOIHOU
CHUCTEMaTUYECKON HOMEHKJIIAType.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha CBOWCTBA OPraHMYECKHUX
COCTMHEHHH OTJEIHHBIX KJIACCOB

JlaGoparopHas padora

OK 01
OK 02
OK 04
IIK...
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JlabGopaTtopHas pabota “IIpeBpaiieHusi OpraHM4YeCKUX BEIIECTB MPU HarpeBaHUM'".
[Tonydenue TUiIeHa U U3YUYEHHE €r0 CBOICTB. MoaenupoBaHue MOJIEKYJI U XUMUYECKUX MPEBpallieHUui
Ha IIPUMEpE 3TaHa, STUIIEHA, alleTUIIEHA U JIp.

Tema 4.3. OcHoOBHOe co/lepKaHue OK 01
Unentnpukaums | Teopernueckoe obydenue OK 02
OpraHHHCCKHIX buooprannueckue coenunenus. llpumenenue u Ouosioruyeckas pojib yriieBofoB. OkucieHue OK 04
BCIICCTB, MX VIJICBOJOB — WCTOYHUK OJHEPIHHM JKUBBIX Opranm3MoB. OOIacTM TPUMEHEHHUS aMHHOKHCIIOT. 1IK...
SHA"CHUC 1 [TpeBparenus 6enkoB nuiy B opranuzme. buonornueckue pynkunu 6eakoB. buonornueckue pyHkuuu
PUMCHCHHC B AKUpOB. PoJib oprannyeckoil XuMuu B pelieHUH po0sieM MUIIEeBOH 0€301acHOCTH
ObITOBOH 1 . | Ponb opraHuyeckol XMMHHM B pEUICHHUH MPOOJIeM JHEPreTUYecKOr Oe30MacHOCTH, B Pa3BUTHH
TPOMSBOACTBEHHOM | 1o 1 1 HBL, cO31aHMM HOBBIX MaTepHaioB, HOBBIX UCTOYHUKOB YHEPTUU (AJTbTEPHATUBHBIC UCTOYHUKU
JICATCIIHOCTH sHepruu). OnacHOCTb BO3JCHCTBUS HA KUBbIE OPraHM3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB
HejopeKa (YrJIeBOIOPOIBI, CIUPTHI, (DEHOJBI, XJIOPOPTraHUYECKHUE MPOU3BOAHBIC, AIBACTUIABI U Jp.), CMBICI

MOKa3aTelIsl PeeIbHO TONYCTUMON KOHLIEHTPalun

JlaGopaTopHbIe 3aHATHSA

JlaboparopHas padota: “UneHTrduKanus opraHU4eCKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”

Nnentudukanus opraHnuecKuX COeAMHEHUH OTENBHBIX KJIACCOB (Ha MpUMEpe albJACTU/IOB, Kpaxmaia,

YKCYCHOM KHCIOTBI, OETTKOB | T.II.) C UCIIOJIb30BAaHUEM UX (DU3UKO-XUMHYECKHX CBOMCTB U XapaKTEPHBIX

KaueCTBEHHBIX peakuuid. [leHarypamuss Oenka mnpu HarpeBaHuu. [[BeTHbIe peakiuu OENKOB.

Bo3HUKHOBEHNE aHATUTHUYECKOTO CUTHAlAa C TOYKU 3PEHUS XMMUUYECKHX MPOLECCOB MPHU MPOTEKAHUU

KaueCTBEHHOM PEaKIINH, MO3BOJISIONICH HICHTUPHUITUPOBATH MPEJIOKEHHBIE OPraHNYECKUE BEIECTBA
Kourpoasnas CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
pabora 3
Paznen 5. Kunernveckne n TepMoaMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XMMUYECKHUX PeaKuid
CxopocTb OcHoOBHOe cofep:kaHue OK 01
XUMHAYECKUX OK 02
peaxIui. IIK...
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yyenue
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CKOpOCTh peakiiy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAaKTOPOB: MPHPOIBI PEArHpPYIOIIUX BEILIECTB,
KOHIEHTPALlUU pEarupyromux BeHIecTB, TeMIepaTypbl M IUIOMIAJU PEaKUUOHHOW IOBEPXHOCTH.
TennoBble 3¢ (GEeKTh XUMUYECKUX Peakifi. DK30- U SHAOTCPMHUUECKUE, PEAKIIHUH.

OO6patumMocThb peakiuii. XMuMHUYeCKOe paBHOBECHE U €r0 CMEIICHHE MO/ ACHCTBUEM Pa3INYHbIX (aKTOPOB
(KOHLIEHTpalMsl pPEeareHTOB WM MPOAYKTOB pPEaKLUH, JAaBJIEHUE, TeMIepaTypa) Uil CO3JaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUYecKuX npoueccoB. [Ipunnun Jle HlaTtense

IIpakTHYecKHne 3aHITHSI OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHMK Ha aHaATU3 (PAKTOPOB, BIMSAIONIMX HAa W3MEHEHHE OK 02
CKOPOCTH XUMHUYECKOH Peaklnu, B T.4. C HO3ULUI 3KOJIOIMYECKH LIEI1eCO00pa3HOro NOBEACHUS B OBITY U IIK...
TPYAOBOMW ACATEIBHOCTH B IIEIISX COXPAHEHHSI CBOETO 3/I0OPOBBS U OKPYKAIOIIEH IPUPOJIHON CPEIbI.
Pemienne mNpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illatense s
HAXOXXJCHUS HAINPaBJICHUS CMEIICHUS pPaBHOBECHUS XWMHYECKOW peakuuud W aHanmu3 (aKTOpOB,
BJIMSIIOIMX HA CMEIIEHUE XUMHUYECKOT0 PABHOBECHS
Paznen 6. PacTtBopbI
Tema 6.1. OcHoBHoOe cofiep:kaHue OK 01
HonsTHe 0 Teoperuueckoe ofyuenue OK 02
pacTeopax PactBopenne kak Qu3uko-xummuyeckuii mpouecc. PactBopel. CriocoObl MPHUIOTOBJICHUS PAaCTBOPOB. OK 07
PactBopuMocCTh. MaccoBasi 1011 paCTBOPEHHOTO BeriecTBa. CMbICH ITOKa3aTelis MpeAeabHO TOMYCTUMOM IIK...
KOHIICHTPAILIMH U €0 HCIIOJIB30BaHHUE B OLIEHKE SKOJIOTUIECKON 0€30IacHOCTH.
[TpaBuna sKOIOTHYECKH Ie1eCOO0Pa3HOro MOBEACHUS B OBITY M TPYAOBOH NEATETBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JI0POBbA M OKPYXKAIOLIEH MPUPOIHOU CPENbl; OMACHOCTh BO3JACHCTBUSL HA JKHBBIC
OpraHU3Mbl ONPE/IETICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOU U
POM3BOJICTBEHHOM JIETEILHOCTH YeJIOBEKa
Tema 6.2, OcHoBHoOe coiep:xaHue OK 01
Vccnenopanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PaCTBOPOB [ JTaGoparopHas paGoTa «IIpHroToBICHHE PACTBOPOB. OK 04
[TpuroroBneHne pacTBOPOB 3aJaHHOM (MAaccOBOM, %) KOHIIEHTpaLUH (C IPAaKTUKO-OPUEHTHPOBAHHBIMU IIK...
BOTIPOCAMH) U OTIPEJIeNIEHUE CPEIBI BOIHBIX PACTBOPOB.
Penrenue 3amad Ha IPUTOTOBIICHHE PACTBOPOB
IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/IePKaHMe (COIepKaHNe PUKJIATHOTO MOIYJIS)
Paznen 7. XuMus B ObITY M IPOU3BOACTBEHHOM JAeATEIbHOCTH YeJI0BeKa OK 01
Xumus B OBITY U OK 02

OcHoBHoOe coep:xaHue
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pou3BoACTBEHHOM | TeopeTnyeckoe ooyuenmne 2 OK 04
ACATCIIPHOCTH Hogelimue 1oCTHXKEHUST XUMAYECKONW HAYKH U XUMUYECKOW TEXHOJIOTUU. Poik XumMuu B obecrieueHun OK 07
1CJI0BCKA IKOJIOTHUYECKOH, SJHEPTeTUIECKON U MUIICBOM 0€30MaCHOCTH, Pa3BUTHH MEeTUITMHBL. [IpaBuiia moucka u 5 IIK...

aHajgM3a XUMHUYECKOH WHGOpPMAIMM €3 PA3JIMYHBIX HMCTOYHUKOB (HaydyHas M y4eOHO-HaydHas

JTUTEepaTypa, CpecTBa MaccoBoii nHGopmanuu, cetb IHTepHET)

IIpakTu4eckne 3aHATHS

ITouck m aHamM3 KEMCOB O NMPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJIOTHMH C Y4eTOM OyIyIIeu

npoecCHOHATLHOM ~ JEATEIBHOCTH MO  TeMaM:  BAXHEWINIHWE  CTPOUTENBHBIE  MaTepUalbl,

KOHCTPYKLIMOHHBIE MaTepHallbl, KpacKW, CTEKJIO, KepamMHKa, MaTepHhaibl Ui SJICKTPOHHKH, 4

HaHOMAaTepHaJlbl, TEKCTUJIbHBIC BOJOKHA, WMCTOYHUKM OHEPIUM, OPraHUYECKHEe U MHUHEPAJIbHbIC

yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amuTa: [Ipeacrapnenune pe3ynbTaToB pelieHus KeiicoB B opMe MUHU-IOKJIa/1a C IIpe3eHTaIe

IIpomMe:xxyTouHasi aTTecTalMs MO JMCUUILIHHE (3a4eT) 2

Bceero 72
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3. YCJIOBMS PEAJTM3ALIMN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JTACTUTIINHBI

3.1. lns peanu3aiyiv porpaMMbl JUCHUTUIMHBL JOJKHBI OBITH IPEAYCMOTPEHBI:

a) yuyeOHas ayquTOpUs C JOCTYINOM K BHUPTYaJbHBIM JIaOOpaTOpHSIM, OCHAIICHHbBIC
00opy/0BaHNEM, TEXHUYECKUMU CPEJICTBAMU OOydeHUs ISl MPOBEACHUS 3aHATHI BCEX BHJIOB,
MPEelyCMOTPEHHBIX 00pa30BaTeNbHOM MPOrpaMMOii, B TOM YHCJIE FPYIIOBBIX U UHAUBUIYATbHBIX
KOHCYJIbTAIlMid, a TaKKe JJIS MPOBEICHHS TEKYILEro KOHTPOJS, MPOMEKYTOUYHOW aTTECTalluH,
MOMEIICHUS JIJIs1 OpraHU3aluy CaMOCTOSITEIbHON M BOCIIUTATENIbHONW PabOTHI;

0) Bce BuABI Y4eOHOH JEATEIBHOCTH OOYyYaroImuXcs, MPETyCMOTPEHHBIE YUeOHBIM
TUTAHOM, BKJIFOYasi IPOMEXKYTOUHYIO aTTECTAIMI0, 00ECIIeYeHBI paCXOAHBIMH MaTepHallaMH;

B) IOMEIIIEHUS JJIs1 OPTraHU3aluI CAMOCTOSTEIbHON U BOCIIUTATENIbHOU pab0ThI OCHAIIICHBI
KOMIIBIOTEPHOH  TEXHUKOM C  BO3MOXKHOCTBHIO  MOJAKIIOUEHUS K  MHGOPMAIMOHHO
TEJIeKOMMYHUKAaMOHHON ceTu «VHTepHET™ U obecrneyeHrueM JOCTyla B DJIEKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTENbHYIO Cpeay 00pa3oBaTeNbHOM Opranu3anuu (py HAJIWYNH);

T') AOIMyCKaeTCs 3aMeHa 000PYI0BaHUS €r0 BUPTYaIbHBIMU aHAJIOTaMU;

n) oOpa3oBaTenbHas  oOpraHu3zamus  oOecredeHa  HEOOXOJMMBIM  KOMIUICKTOM
JMIIEH3MOHHOTO M CBOOOJHO PacIpOCTPAHSIEMOr0 MPOrPAaMMHOTO OOECIICYEHHUs, B TOM YHCIIE
OTEYECTBEHHOTO TIPOU3BOCTBA;

€) MPU UCTIOIb30BAaHUH B 00pa30BaTEIbHOM MpOIlecce NMeYaTHBIX W3IaHu OMOIMOTEUHBbIH
(GboHII YKOMITJIEKTOBAH MEYaTHBIMHU M3aHUAMHU U3 pacyeta He MeHee 0,25 sK3eMIuisapa KaxkIoro
U3 M3JIaHUH, YKa3aHHBIX B pabouux mporpaMmax AUCHHUIUIMH (MOMAYJEH), MPaKTHK, HA OJHOTO
o0yyJaromerocsi U3 4ucia JIMl, OJHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOIIYIO JAUCIUILUINHY
(MOMYJIB), TPOXOASIINX COOTBETCTBYIOUIYIO IPAKTHKY;

) B KauecTBe OCHOBHOH JHMTEpaTyphl OOpa3oBaTeNbHAas OPraHU3alUs HCIOJIB3YET
y4eOHUKH, ydeOHbIe mocobus, npexycmorpennsie [100I];

3) B KOJUIEJ)KE€ B HAIMYMM DJEKTPOHHAs WHGPOpPMalMOHHO-00pa3oBaTeibHas cpena,
JIONyCKaoIas 3aMeHy IeyaTHOro OuOinoTeyHoro QoHAa C NPeAOoCTaBICHHEM IpaBa
OJTHOBPEMEHHOT0 JIOCTYIa He MEeHee 25 MPOIEHTOB 00ydJarouuxcst K HU(POBOM (37EKTPOHHOIN)
OMOINOTEKE;

1) oOyuaromuMcs oOecrieueH JOCTym (YJaJeHHBI JOCTYM), B TOM YHCJIE B Cllydae
NPUMEHEHHS DJIEKTPOHHOTO OOydYeHUSs, IUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM NMPO(EeCCHOHANTBHBIM 0a3aM TaHHBIX ¥ MH(POPMAITMOHHBIM CITPABOYHBIM CHCTEMAM,
COCTaB KOTOPBIX OINpeAeNseTcss B pabouux Iporpammax AWCHUIUIMH (MOAYJIEH) M MOIJIEKUT
OOHOBJIEHHIO (ITPH HEOOXOIMMOCTH);

K) oOydarolyecs WHBINIBl M JIMIA C OTPAHUYEHHBIMH BO3MOXXHOCTSMHU 3710POBbS
JIOJDKHBI  OBITH OOecreueHbl MEeYaTHBIMU U (WJIM) SJCKTPOHHBIMU Y4YeOHBIMH W3IaHUSMH,
a/IalITUPOBAHHBIMU ITPU HEOOXOIUMOCTH [t 00yUeHHsI YKa3aHHBIX 00y4aromuxcs;

1) oOpa3oBarenbHas TporpaMma JODKHa 00€CIeunBaThCsl y4eOHO-METOMMYECKON
JNOKYMEHTAIlMeH 10 BCeM YYEOHBIM JUCHUIUIMHAM (MOIYJISIM), BUAAM TPAKTHKH, BHIAM
rOCyIapCTBEHHOW UTOTOBOM aTTeCTAIUK;

M) PEKOMEHJAIMU 10 WHOMY MaTepHAIbHO-TEXHUYECKOMY U Y4eOHO-METOAMYECKOMY
o0ecreyeHnIo peaan3aluy o0pa3oBaTebHON mporpaMmsl onpenenstores [I00IT

3.2. NudopmanuoHHoe obecnedeHue peaasu3anui NporpaMmbl
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Jns peanuzanuu mporpaMMmbl  OMOIMOTEUHBIH (OHJ 00pa3oBaTEIbHOM OpraHU3alUU
JIOJDKEH HMMETh Te4YaTHbIe M 3JIEKTPOHHBIE 00Opa3oBaTelbHbIE M HWH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbIE, JIsl MCTIOJIb30BaHMs B 00pa30BaTEIIbHOM IIpOIIecce.

OoGecrnieueH:

1. TleuatHbiMu —

2. DIEeKTPOHHBIMHU- .

3. JlomOoMHUTENBHON JTUTEPATYPOM-

3.2.1. OcHOBHbBIE IeYATHDbIE U3TAHUS
Iadpuensau O.C. Xumus: yue6.mis ctya. npod. yued. 3apeaenuii / O.C. 'abpuensn, U.I'. OcTpoyMoB. —
M., 2005.
I'a6puensu O.C. Xumus B TecTax, 3ajadax, yIpaKHEHUIX: yue0.mocooue 1is CTyA. cpell. mpod.
yuebHbIx 3aBeaenuii / O.C. 'abpuensn, ['.I'. JIeicoBa — M., 2006.
I'a6puensa O.C. [IpakTuky™m 1o o0Iei, HEOPraHUIEeCKOH 1 OPraHMYECKON XUMHHN: y4e0.mocooue s
cryn. cpea. npod. yued. 3aBeaenwuii / ['abpuensu O.C., Octpoymos U.T'., [lopodeeBa HM. — M., 2007.

I'a6puensa O.C. Xumus. 10 xacc. ba3oBerit ypoBeHb: yue0. 11 00meo0pa3oBar. yapexaeHuin. — M.,
IIpoceemenue, 2023

I'a6puensa O.C. Xumus. 11 knacc. ba3oBerit ypoBeHb: yue0. 11 00meo0pa3oBar. yapexaeHuin. — M.,
IIpocesamenue , 2023.

[Muuyruna ['.B. Xumus u noBceAHEBHAs )KU3HB YenoBeka. — M., 2004,

TuroBa U.M. Xumus u uckycctso. — M., 2007.

TutoBa 1.M. XuMus 11 HCKYCCTBO: OPTaHU3aTOP-TIPaKTUKYM Ut ydamuxcst 10-11 kmaccos
00111e00pa3oBaTeNIbHbIX yupexaeHuii. — M., 2007.

Epoxun F0.M., ®ponos B.1. CoopHUK 32124 1 yIPa)KHEHUH 110 XUMUH (C JUJAKTHYECKIM
MaTepuanioM): yued.1ocoOue sl CTyIeHTOB cpeH. mpod. 3aBen. — M., 2004.

I'adpuensa O.C., JIsicoa I'.I". Xumus B Tectax, 3a1a4ax U ynpaxHeHHusx: yued.mocodue. — M., 2004.

Jas1 npenogaBareJis

T'abpuensu O.C. Xumus ajs mpenoaaBares: yuedbno-meroanaeckoe nocodue / O.C. I'abpuensn, U,T,

Octpoymos, C. A. Cnagkos — M., 2023

Ta6puensu O.C. Hacronbhas kaura yuntens xumun: 10 knace / O.C. T'abpuensn, U.I'. OctpoymoB — M.,

2004.

Ta6puensa O.C. Hactonmbhast kaura yuurenst xumuu: 11 knace: B 2 4. / O.C. T'abpuensn, I'.I". JIbicoBa,

A.T. Beeaenckas — M., 2004.

Apmranckuii E.A. Metonrka 00ydeHus: XMMUU B KJIaccax T'yMaHUTapHoOro mpoduis — M., 2003.

I'a6puensa O.C. Jlpicoa .. Xumus s npenogaBaTens: Metoandeckoe mocooue. — M., 2004.
3.2.2. OcHOBHBIE YJIEKTPOHHbIE H3TAHUSA

Bornbiast coBerckas sHumkoneaus. http://bse.sci-lib.com

BooksGid. Dnextponnas 6ubmmoreka. http://www.booksgid.com

I'nob6anreka. ['mobanpHast Oubnmoreka HaydHbIX pecypco. http://globalteka.ru/index.html

Enmnnoe okHO nocTyma k o0pa3oBaTeibHbIM pecypceam. http://window.edu.ru

Jlyumas yueOnas nuteparypa. http://st-books.ru

Poccuiickuii o6pa3oBaTensHbIN opTai. JocTymHOCTD, KauecTBO, 3 (HEeKTHBHOCTS.

http://www.school.edu.ru/default.asp

DnexrponHas bnbmuoTeunas cucrema http://book.ru/
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4, KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHWS OBIIEOBPA30OBATEJIBLHOI
TACHUATIIVHBI

KoHTpousib 1 OIIEHKA pe3ysbTaToB OOYYEHUS OCYILECTBIISIETCS IPErojaBaTeleM B Ipolecce

IMPOBECACHUA IMMPAKTHUYCCKUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TECTUPOBAHMA, a@ TAKKC BBIIIOJIHCHUA

O6y‘laIOH_[I/IMI/ICH HMHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ. Pe?)y.]'IBTaTBI 06y‘IeHI/IH

OMpeACIIA0T, YTO o6yqa}oumec>1 JOJIKHBI 3HATh, IIOHUMAaTh U ACMOHCTPHUPOBATH IIO 3aBCPIICHUN

HU3YUCHUA JUCHUIIIINHBI.

s popmupoBaHUsi, KOHTPOJIE U OIEHKH PE3yJbTATOB OCBOCHHS YYCOHOW IMCIMILTMHBI
UCTIONIB3YETCSI CHCTEMa OIEHOYHBIX MEPONPHSITUN, MPEICTABISIIONAs COOONW KOMITIEKC Y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTamMu 00ydeHHs u chopmynupoBaHHBIX ¢ yaeTrom OI'OC
COO (mpeametnsbie pe3ynbtathl o qucuuriuae) u GI'OC CIIO.

THIBI OLEHOYHBIX

Ne | OK/IIK Mopnyas/Pa3aen/Tema Pe3yabTaT 00yuenus .
MepOonpHUATHIA
| OcHOBHOe cojiep:KaHue
L Pa3nes 1. OcHOBBI Popmyposate
0a30Bble MOHATHSA U
CTPOeHUs BellecTBa
3aKOHbI XUMHHU
11 | OK01 |Crpoenue aroMOB CocraBisTh 1. Tect «CtpoeHue aToOMOB
XUMHUYECKHX DJIEMEHTOB U |XUMHUYECKHE (POPMYIBI | XUMUYECKUX DJIIEMEHTOB U
IIPUPOJAa XUMHUYECKON CBSA3H | COEIMHEHUH B IIPUPOJA XUMHUYECKON CBA3U ™.
COOTBETCTBUHU CO 2. 3aa4u Ha COCTaBIICHUE
CTETNCHBIO OKUCICHUS |XUMHUYECKHUX (POpPMYII
XUMHYECKHIX JIByXaTOMHBIX COeTUHEHU
3JIEMEHTOB, UCXOAS U3 |(OKCUIOB, CYJIb(UIOB, THAPHIOB
BAJICHTHOCTH U U T.IL.).
AIIEKTPOOTpHULIATENBHO |3. 3aJaHNs Ha UCIOIb30BaHNE
CTH XUMHUYECKON CUMBOJIUKH U
HAa3BaHUM COEIMHEHUM 10
HOMEHKJIAType MEXyHAPOTHOTO
COI03a TEOPETUYECKOU U
MPUKITIATHON XUMHH U
TPUBUAIBHBIX HA3BaHUH JUIA
COCTaBJICHUS] XUMUYECKUX
(bopMyI ABYXaTOMHBIX
COoeTUHEHUH (OKCHIIOB,
Cynb(UI0B, THAPUAOB U T.I1.) U
JPYTUX HEOPTaHUIECKUX
COEMHEHUH OT/IENbHBIX KJIACCOB
12 | OK01 |Ilepuoanueckuii 3akoH U | XapaKTepU30BaTh 1. Tect «Metammmueckue /
OK 02 |rabmuua J[.1. MenaeneeBa |XMMUYECKHE 3JIE€MEHTHI | HEMETANTNUECKUE CBOWCTBA,

B COOTBETCTBUU C UX
MOJI0KEHUEM B
MEPUOIUYECKOU

ANIEKTPOOTPHUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKUX JIEMEHTOB B

19




OK/IIK

Moayas/Pa3znea/Tema

Pe3yabTar 00yuyeHust

THIBI OLIEHOYHBIX
MepOonpusITHIA

CHCTEME XUMHUYECKUX
anemenToB J[.W.
MennaeneeBa

COOTBETCTBUE C UX JICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3jiemeHToB J[. 1.
MenneneeBa.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M NIEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUU C MOJIOKEHUEM
[Iepnoanueckoii cucreme.

3. [IpakTUKO-OpUEHTHPOBAHHEIC
TEOPETUUYECKHUE 3a/1aHus HA
XapaKTePHU3ALMNI0 XUMUYECKUX
3JeMEHTOB: «MeTtamndeckue /
HEMETaJUIMYE€CKHE CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKHUX AJIIEMEHTOB

J.1. MenneneeBa—

Pa3znen 2. Xumunueckue
peakuumn

XapakTepu3oBartb
THIIBI XHMHYECKHX
peakumi

KonTpoabsnas padora
«CTpoeHue BelecTBa u
XMMHYecKHe peakuuu™

2.1

OK 01
OK 04

THUIBI XUMUYECKUX pEeaKIUi

CocTaBisTh peakuuu
COCTMHCHMUS,
paznokeHus, 0OMeHa,
3aMEIICHUS,
OKHCIIUTEILHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu

1. 3agauu Ha cocTaBeHUE
YPaBHEHUH PEAKLUN:

— COGIMHEHMSI, 3aMEIICHUS,
pasioxeHus, 0OMeHa;

— OKHCTUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUH C
UCTIONIb30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3a1a9u Ha pacyeT MacChl
BEIeCcTBa UM 00bEMa

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WiIH 00bEMY
OJTHOTO U3 YYacCTBYIOILUX B
pEeaKIy BEIIECTB; PaCUEThI
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THIBI OLIEHOYHBIX

Ne | OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuyeHust .
MeponpUsITHI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOYKTOB PEAKIIMH,
€CJIM OJTHO M3 BEIIESCTB UMEET
IPUMECH
2.2 ONEKTPOIUTHUYECKAS CocrtaBiaTh 1. 3aganus Ha coctaBieHue
JIUCCOIUAIUS M HOHHBIN ypaBHEHHUS MOJICKYJISIPHBIX U MOHHBIX
oOMeH XUMUYECKHUX PEAKIMHN | peaKIMil ¢ y9acTHEM KHCIIOT,
HOHHOI'0 OOMeEHa ¢ OCHOBaHUH M COJICH,
y4acTuem YCTaHOBJICHUE U3MCHCHHS
HEOPraHWUYECKUX KHCJIOTHOCTH CPEIbI
BEILIECTB 2. JJaboparopnast pabota "Turbl
XUMHUYECKUX peakiuin'
3 HccnenoBars KonTtpoJsbHas padora
Pa3pnen 3. Crpoenue u . .
. CTpoeHHe U cBOoiicTBa |«CBOICTBA HEOPraHUYECKHX
cBOiicTBa
HEOPraHuYecKUX BellleCTB™
HEOPraHUYeCKHUX BelleCTB
BellleCTB
31 |OKO01 |[Knaccudukanus, Krnaccudumuponars 1. Tect «Homenknatypa u
HOMCHKJIATYypa U CTPOCHUE |HEOPraHUICCKHE HA3BaHHUE HEOPTAHUUECKUX
HEOPraHMYECKUX BEIIECTB |BEIIECTBA B BEIIECTB UCXOJIs U3 UX
COOTBETCTBHUH C UX XUMHYECKON (HOpMYIbI UITN
CTPOEHUEM COCTaBIICHUE XUMUYECKOM
(bopMyIIbI HCXO/SI U3 Ha3BaAHUS
BEIIIECTBA M0 MEXTYHAPOHON
WJIN TPUBUAIBHOU
HOMEHKJIaType ™.
2. 3ajaun Ha pacyeT MacCOBOMH
J10J1A (MacChl) XUMHYECKOTO
aJeMeHTa (COSTMHEHHUS ) B
MoJIeKyIe (CMecH).
3. [IpakTuyeckue 3a1anus MO
KJIacCH(pUKaIlMU, HOMEHKIIAType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIICCTB
Pa3TUYHBIX KJIACCOB.
4. TIpakTH4ecKre 3a1anus Ha
OonpeAeieHue XUMHYECKON
AKTHBHOCTH BEIICCTB B
3aBUCUMOCTH BHJ1a XUMHUYECKON
CBSI3M U THIIA KPUCTAIITMUECKON
pelIeTKu
3.2 | OKO01 DHU3NKO-XUMUYSCKHUE VYcraHaBimMBaTh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa HEOPraHUYECKUX |3aBHCHUMOCTH (DU3UKO- |XUMHYECKHUX CBONCTB OKCHJIOB,
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THIBI OLIEHOYHBIX

Ne | OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuyeHust .
MeponpHUATHI
BEILIECTB XUMHUYECKHX CBOMCTB  |KHMCIIOT, OCHOBAHUH, aM(OTEpHBIX
HEOPraHUIeCKUX THJIPOKCUIOB U COJICH .
BELIECTB OT CTpOeHUsl |2. 3aaHus Ha COCTaBJIECHUE
aTOMOB M MOJIEKYJ, 4 |ypaBHEHUN XMMHUYECKUX PEaKLUN
TaKXe TUIa C Y4acTHEM IMPOCTHIX U CIOKHBIX
KPHUCTAJUINYECKON HEOPraHMYECKUX BEIIECTB:
peLIeTKu OKCH/JIOB METAJIJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJYyYEHHUS.
3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOpeTUYECKHE 3aaHus Ha
CBOWCTBA U MOJyYECHUE
HEOPTraHMYECKUX BEIIECTB
33 | OK01 |Unentudukanus Hccnenoath 1. ITpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |HeopraHMuYecKHUX BELIECTB |KAaueCTBEHHbIC 3a/laHus IO COCTABIICHUIO
OK 04 peaxkuu XUMHUYECKUX PEaKUil C yyacTHEM
HEOPraHUIECKUX HEOPraHMYECKUX BEIIECTB,
BEILIECTB UCTIONB3YEMBIX JUIS UX
UICHTU(PUKAIUY.
2.JIaGopatopHas pabora:
“Unentudukanus
HEOPraHUYECKUX BEILECTB”
4 HccaenoBarn KonTtpoabnas padora
Paspnen 4. Ctpoenue u . .
0 cTpoeHme U cBoiicTBa |«CTpoeHUe U CBOHCTBA
CBOICTBA OPraHMYeCKUX
OpraHuYecKux OPraHMYecKuX BelecTB™
BellleCTB
BellecTB
41 | OK01 |Knaccudukamus, crpoenue |Knaccuduuuponarsh 1. 3ajanus Ha cocTaBiieHUe
U HOMEHKJIaTypa OpraHuyeckue Ha3BaHUI OpraHUYecKUX
OpPTraHUYECKUX BEIIECTB BEIIIECTBA B COEMHEHUH 110 TPUBHAIHHOHN WIIH

COOTBETCTBUU C UX
CTPOCHUEM

MEXIYHAPOIHOM
CUCTEeMAaTHYECKON HOMEHKIIAType.
2. 3a1aHys HA COCTaBJICHUE
MOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHMYECKUX BEIICCTB
OT/ACNIBbHBIX KJIACCOB.

3. 3ayaum Ha ompeeIeHue
npocTteiiien GopmyIibl
OpPTaHHYECKON MOJICKYIIBI, UCXOIS
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THIBI OLIEHOYHBIX

Ne | OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuyeHust .
MeponpUATHIA
3 DJIEMEHTHOTO cocTasa (B %)
42 | OK01 |CgoiicTBa opranuyeckux |YcTaHaBIMBATh 1. 3aganus Ha coctaBieHue
OK 02 |coenunHenwmii 3aBUCUMOCTH (PU3UKO- |ypaBHEHUN XUMUUYECKHUX PEAKITHI
OK 04 XUMHYECKUX CBOMCTB |C y4aCTUEM OPraHUYECKUX
OpraHUYeCcKUX BEIIIECTB Ha OCHOBAHUU MX
BEIIIECTB OT CTPOEHUS |COCTaBa U CTPOCHUS.
MOJIEKYJI 2. 3ajaHus Ha COCTABJICHUC
YpaBHEHUN XUMUYECKHUX PEAKLIUMT,
WUTFOCTPUPYIOITUX XUMHUECKHE
CBOICTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKIuil 1
TEeHETUYECKOM CBSI3U
OpPTaHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEAKIUH C yH4aCTHEM
OpraHWYECKUX BEIIECTB. "
43 | OKO01 |Hpentudukarnms HccnenoBath 1. IIpakTHKO-OpPUEHTUPOBAHHBIE
OK 02 OpPTraHWYECKUX BEIIECTB, X |Ka4YeCTBEHHbIE 3aJaHus 110 COCTABIIEHUIO
OK 04 |3HaveHHWe U MPUMEHCHUE B | peaKiuu XUMUYECKHUX PEAKIINI C y9acTUEM
OBITOBOI U OpPraHNYECKHUX OpraHWYECKUX BEILIECTB, B T.4.
MPOU3BOJICTBEHHOU COEJTMHEHU I UCIIOJIb3YEMBIX JJIS UX
JIeATETbHOCTH YeJIOBEKa OT/IEJIbHBIX KJIACCOB uAeHTU(UKAINH B OBITY U
MIPOMBIIIJIEHHOCTH.
»
5 XapakTepu3zoBartb
Pa3znen 5. Kunernueckue |BJMSIHME Pa3IMYHBIX
U TepMOJAMHAMHYECKHE ¢paxTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEKAHUSI XMMH4YECKUX |CKOPOCTh
peakumu XHUMHYECKUX
peakumi
5 |OKO01l [CkopocTh XUMHUYECKHX XapakTepu3oBaThb [IpakTuKO-OpHEeHTUPOBAHHbBIE
OK 02 |peakuwmii. Xumuueckoe BIIUSTHUE TEOPETUUECKHE 3a/1aHHsI HA aHAJIU3
paBHOBECHE KOHIIEHTpPAIUN (bhaKkTOpOB, BIHSIONINX HA
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THIBI OLIEHOYHBIX

Ne | OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuyeHust .
MepOonpUATHH

pearupyomumx U3MEHEHUE CKOPOCTH XUMHYECKOU
BEILIECTB U peakuuu. IIpakTuko-
TEeMIIepaTyphl Ha OPUEHTUPOBAHHBIE 33]JaHUs HA
CKOPOCTbh XMMUYECKHUX |MIpUMEHeHue npuHiumna Jle-
peakumit [TaTenbe mist HAXOXKIACHUS
XapakTepHu3oBaTh HaIlpaBJICHUsI CMELICHUS
BIIMSIHME U3MEHEHUs | paBHOBECHS XMMUYECKON peakuu
KOHLEHTpaluu U aHanu3 (pakTopoB, BIUSIOMINX
BEILECTB, PEAKLIUU Ha CMEUICHUE XUMUYECKOTO
Cpebl ¥ TEMIIEPATYpPhl | paBHOBECHS
Ha CMEIIEHUE
XUMHUYECKOTO
paBHOBECHS

6 HccaenoBatb

Paszen 6. PacTsoph! HCTHHHBbIE PACTBOPBI
¢ 32/IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKO01 |[TonsaTue o pacTBopax Paznuuate uctunHbie | 1. 3amaun HA IPUTOTOBJICHUE
OK 02 pacTBOpHI pPacTBOPOB.

2. IlpakTHKO-OpUEHTHPOBAHHEIC
pacyeTHbIE 3a/1aHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MIPOU3BOJCTBEHHOM JEATENBHOCTH
YeloBeKa

Il | IlpodeccuonanbHO-OPUEHTHPOBAHHOE COJepP:KaHUeE (CoAepP:KaHNe NPUKIATHOTO MOIYJIs)

7 Pa3pgen 7. OneHuBaThL 3amura Keiica (¢ yueTrom
Xumus B ObITY U MoCJIeACTBUSA Oynyuueii npogeccuoHATbHOM
MPOU3BO/CTBEHHOM OBITOBOI U JAeSITeJIbHOCTH)

JesITeJIbHOCTH YeJIOBEKa  |MPOM3BOJACTBEHHOM
AeATeJIbHOCTH
YeJIOBEKAa C MO3ULHUii
IKO0JIOTHYeCKOM
0e3onacHOCTH
OKO01 |Xwumus B ObITY U OrenuBaTh Keiic (¢ yuerom Oynymieit
OK 02 |mpou3BOJACTBEHHOM MOCIEACTBHI OBITOBON |TpodheccHOHaTBHON
OK 04 |mesarenbHOCTHU YelIOBEKa Y TIPOU3BOJICTBEHHON | J€SITETbHOCTH)
OK 07 JIEATENBHOCTH Bo3MOXKHBIE TEMBI KEWCOB:

YeJI0BEeKa C MMO3ULIMI
YKOJIOTUYECKOUN
0€e30I1acCHOCTH

1. Ilorenyienue kIuMaTa u
BBICBOOOXK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynymiie matepuaisl s aBua-
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OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTar 00yuyeHust

THIBI OLIEHOYHBIX
MepOonpusITHIA

, MAILIMHO- U IPUOOPOCTPOCHUSL.
3. HoBble MaTepuans! s
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
PACTUTCIIBHBIX NPLCIIApPaTOB
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