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PACCMOTPEHO

[ukmoBoit komuccuei I[TIKC
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[Ipencenarens LIK

O.A. Ilerpenko

Pabouas mporpamma yuebnoit muctmmimabl OO.07 Xumus st cnienpansHocti 09.02.07 Mubopma-
[IMOHHBIE CUCTEMBI U MPOTPaMMHPOBAHUE pa3paboTaHa B COOTBETCTBUHU C TpeOoBaHUSIMHU: (heaepaabHO-
ro TOCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEAHEro oOmero o0pa3oBaHus, YTBEPKIACHHOTO
npukazoM MunoOpHayku Poccum ot 17.05.2012 Ne 413 (3apeructpupoBano B Muniocte Poccun
07.06.2012 Ne 24480); denepaabHOTO roCy1apcCTBEHHOTO0 00pa30BATENBLHOTO CTaHAapTa CPEHErO MPOo-
(beccuonanpHOro o6pazoBanus cnennaabHocTy 09.02.07 NUHopMannoHHbIE CUCTEMBI U TIPOTPAMMHUPO-
BaHME, YTBEPXKACHHOTO mpukazoM MunoOpHayku Poccuun ot 09.12.2016 Nel1547 (3apeructpupoBaHo B
Munrocre Poccun 26.12.2016 N 44936); dbenepanbHoit 00pa3oBaTeaIbHOM IPOrpaMMbI CPEIHETO 00IIIe-
ro oOpa3oBaHUs, YTBEPKIAEHHON MprKka3oM MusrpocsemeHus: Poccun ot 18.05.2023 Ne 371 (3aperu-
crpupoBaHo B Munrocte Poccun 12.07.2023 Ne 74228); ¢ yuéroM mpumepHOH paboueill mporpammbl
00111e00pa30BaTeIbHON TUCIHUIUIUHBI «XUMUS» JJIs1 TPOPECCHOHANTBHBIX 00pa30BaTEeIbHBIX OpraHu3a-
[UHA, METOJIUKU TPEnojiaBaHus 00I1e00pa30BaTENbHON TUCIUIUIMHBL «XHUMH», YTBEPKAECHHBIMU Ha
3acenannn CoBeTa MO OICHKE Ka4yeCTBa MPUMEPHBIX pabodux mporpamMm o011eo0pa3oBaTebHOTO U CO-

[IUAJIbHO-TYMaHUTapHOTO IUKJIOB CpelHEero npogeccuoHaabHOro obpaszoBaHus (mporokon Ne 14 ot
30.11.2022r.).

Pa3patGorunk(u):
[Terpukuna O.b., npenoxasarens Beicuiel kpanudukanronHoi kareropuu I BIIOY PO «PKPUIIT»

Penensenrel:
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1. OBLIAA XAPAKTEPUCTHKA PAEO‘IF‘JJP'I IHPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI
00/.07 XUMUA

1.1. MecTo ITMCHMNJIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKH CIHEIHATH-
CTOB CpPe/IHET0 3BeHA:
obmeobOpasoBarenbHas yueOHas mucrummHa OOJ[.07 Xumus sBisercst 00s3aTeNnb-
HOW YacThIO 00111e00pa30BaTEILHOTO IIUKIA TPOTPAMMBI IIOATOTOBKU CIICIIUAIMCTOB
cpennero 3BeHa B cooTBercTBHH ¢ ®I'OC CIIO mo cmemmansaoctu 09.02.07 Un-
(dhopMaITMOHHbBIE CHCTEMbI H TTPOIPaMMHPOBAHHE.

1.2. llesb U nJIaHUPYeMBbIe Pe3yJbTATHI OCBOCHUS TMCHUIIIMHbI:

1.2.1. Ilesin 001mIe00pa3oBaTeIbHON YUeOHOH JUCHTUTNITIMHBI
Conepxxanue mporpaMmsel obiieoopasoBarenbHoi yueoHoi auctuminabel OO.07 Xu-
MU HaMpaBJIEHO HA IOCTMXKCHHUE CIICTYIOIICH 11eJIH:

- (opmupoBaHHe y CTYACHTOB NPEJCTABICHUS O XUMHUYECKON COCTaBIISIIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MUpa KaK OCHOBBI MPUHSTHS PEIICHUN B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOTHOM cpejie.

3amaun guctumminael OO /.07 Xumus:

1) copmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX TPO-
LIECCOB U SIBJICHUM B OKPY>KaIOIIEH Cpeie, IEJIOCTHOM HayYHOU KapTUHBI MUPA, B3aUMO-
CBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYIIBI HEOPTAHUIECKUX U OPTAaHUYECKHUX Be-
IIECTB, YPABHCHHSI XUMHYCCKUX PEAKINK, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATH Pe-
3yJbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEUITUX XUMHUYECKUX DKCIEPUMEH-
TaJbHBIX HMCCJIEIOBAHUN C COOMIOACHUEM MPaBWJI OE30MaCHOTO OOpallleHUs C Belle-
CTBaMHU U J1a0OpaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh yMEHUS HCMOJIH30BaTh HMH(POPMAIMIO XUMHUYECKOTO XapakTepa H3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHHS POTHO3UPOBATH TOCIEACTBUS CBOEH NESITEIIBHOCTH H
XUMUYCCKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOIICCCOB,;

6) chopMHpPOBaTh MOHUMAHNUE 3HAYMMOCTH JOCTHIKECHUH XMMHYECCKOW HAyKH U
TEXHOJIOTU JIJIsl pa3BUTHUS COI[MATBHON U TPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemsbie pe3yJbTaTbl OCBOCHHMs 001Ie00pa3oBaTEeILHOM
yueOHoM qucuuiinHbl B c00TBeTCcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCIUIUIMHA UMEET NMpU (GOPMHUPOBAHUU U PA3BUTHUU OOILIUX W IMPO-
dbeccuonanpabix kommereHui ( I1K) B coorBerctBun ¢ ®I'OC CIIO no cnernuanbHO-
ctu 09.02.07 UndopmaninoHHbIE CUCTEMBI M IPOTPAMMHUPOBAHHE.



Koa n HaumeHoBanune
¢dopmupyembIx KOMIIE-
tenuni (OK, IIK)

I[Inanupyembie pe3yabTaThbl 0CBOEHHUS TUCHMILINHBI

oo0ue

ANUCHUIVIMHAPHBIC

OK 01. Bwibupats crmocoOsbl
penieHus 3agad mpodeccro-
HAJIbHOW JeSITeTbHOCTH
NPUMEHHUTEIHHO K pa3iiny-
HBIM KOHTEKCTaM

B yacrtu Tpynosoro BocmuTa-
HHSA:

- TOTOBHOCTb K TPYyZly, OCO3ZHAHUE
LIEHHOCTU MacTepCTBa, TPYAOJIIO-
Oue;

- TOTOBHOCTb K aKTUBHOM Jesi-
TEJIBHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOU HaIIPaBJIEHHOCTH,
CIIOCOOHOCTh WHULAUPOBATH,
IUIAHUPOBAaThb U CaMOCTOSITEIBHO
BBITNIOJIHATH TAKYIO JAESTEIbHOCTD;
- MHTEpeC K pas3jinyHbIM chepam

npoecCHOHANbHOM  JeATeIbHO-
CTH.
OBiajgenne yHUBepPCATIbHBIMH

Yy4eOHBIMH TO03HABATEJIbHBIMU
JeCTBUSIMH:

a) 0a3oBble JIOTHYeCKHe jeii-
CTBHSA:

- CaMOCTOATENLHO (POPMYIIUPO-
BaTh U aKTYaJIM3UPOBAThH MpoOOIIe-
My, paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MPU3HAK WU OCHOBaHUA IS
CpPaBHEHHMs, KJacCU(UKALUU U
00001IeHNST;

- OINIPEAEIATh 1NN EATEIbHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU
UX JIOCTUKEHUS;

- BBISBISATH 3aKOHOMEPHOCTU H
MPOTUBOPEUYUsI B paccMaTpuBae-
MBIX SIBJICHUSX;

- BHOCUTh KOpPPEKTHUBBI B Jes-
TEeITBHOCTh, OIIEHWBATh COOTBET-
CTBUE pE3YyIbTAaTOB IEJISIM, OlLe-
HUBAaTh PHUCKHU TOCJEACTBUUN Jesi-
TEJIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIILJIE-
HUE MpU PEUICHUU >KU3HEHHBIX
npoOem

0) 0azoBbIe HCCJIEI0BATEIbLCKHE
NeCTBUSA:

- BJAJACTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOMN
JIeATETbHOCTH, HABBIKAMH pa3pe-
IICHUS TTPOOJIeM;

- BBIABIIATD MMPUYINHHO-

- BJIAJIETh CUCTEMOM XUMHUYECKHUX
3HaHUM, KOTOpas BKIIIOYAET: OC-
HOBOIIOJIAraloOUIfe TOHATHS (XU-
MHUYECKHHA DJIIEMEHT, aToM, DJJIeK-
TpOHHas 000J0YKa aToMma, s-, p-,
d-3JeKTpOHHBIE OpOWTaNM  aTo-
MOB, HMOH, MOJIEKYyJla, BaJICHT-
HOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTEIEHb OKHUCJICHMS, XUMHUYECKas
CBfA3b, MOJIb, MOJISIDHAsi Macca,
MOJIIDHBIA  00BEM, YIIIEPOIHBII
CKeleT, (hyHKIMOHAbHAs TpyIa,
pagukan, H30MEpHs, H30MEpHI,
TFOMOJIOTUYECKUN PpsJl, TOMOJIOIH,
YIJIEBOJOPOABL,  KHCIOPOI- U
a30TcoepXkalllue  COEAUHEHHUS,
OMOJIOTMYeCKH AaKTUBHBIC Bellle-
cTtBa (YraeBOAbI, KHUPBI, OCIKH),
MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€ANHEHUs, KPUCTAJUIMUECKasl pe-
IIeTKa, TUIIbI XUMUYECKHX peak-
117071 (OKUCIIUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30-U 3H-
JIOTEPMHUYECKHE, PEAKIIMM MOHHO-
ro oOMeHa), pacTBOp, DIEKTPOJIH-
ThI, HEAJIEKTPOJIUTHI, AJIEKTPOJIU-
TUYECKash AMCCOLMAIUs, OKHCIIH-
T€Jlb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakUuu, XUMHuYe-
CKOE€ paBHOBECHE), TEOPUM U 3a-
KOHBl  (TEOpHs  XHMHYECKOTO
CTPOEHHUSI OPraHUYECKHUX BEIIECTB
AM. byrnepoBa, Teopust 3iekK-
TPOJIUTHUYECKON  JTMCCOLIMALIUH,
nepuoanueckui 3axkoH .M. Men-
JiesieeBa, 3aKOH COXpaHEeHMs Mac-
Cbl), 3aKOHOMEPHOCTH, CHMBOJIH-
YECKUH A3BIK XMMHHU, (PaKTOJIOTH-
YeCKUE CBEACHMS O CBOMCTBAX,
coCTaBe, MojydyeHun W Oe3omac-
HOM HCIIOJb30BaHUM BaKHEHIINX
HEOPraHMYECKUX M OPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

- YMETh BBISBISITH XapaKTEpHbIE
MIPU3HAKU U B3aUMOCBSA3b U3Y4CH-
HBIX TOHSTHI, TPUMEHSTh COOT-




CJICICTBEHHBIC CBS3U M aKTyaju-
3UpOBaTh 3ajJady, BBIJBUTaTh THU-
MOTE3y €€ pEHICHUs, HaXOIUTh
apryMeHThl i1 JI0Ka3aTeJIbCTBA
CBOMX YyTBEPXKJEHUMU, 3a/JaBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
- aHaJM3UPOBATH IOJyYEHHBHIE B
X0Jle pelIeHusl 3aJaud pe3yJsibTa-
Thl, KPUTHYECKH OIICHHBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
HW3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B I1O-
3HABATEIbHYIO U TMPAKTHUYECKYIO
00J1aCTH >KU3HEICATCIHEHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIC WJIEH, TPEI-
Jlarath OpUTrHHAIBHBIC TIOJIXO/IbI U
pelIeHus;

- CIIOCOOHOCTD MX HCIIOJIb30BaHUS
B MO3HABATEILHON M COIMAJIbHOM
MIpaKTHUKE

BETCTBYIOIIME IOHATUSA MPHU OIH-
CaHUU CTPOCHUS U CBOMCTB HEOP-
FaHUYECKUX U OpPraHUYECKUX Be-
IIECTB U UX MPEBPAIICHUN; BbISB-
JATH B3aUMOCBSI3b XMMHYECKHUX
3HaHUU C MOHSTUSMU U TIPEICTaB-
JICHUSIMH JIPYTUX €CTECTBEHHOHA-
YYHBIX TIPEIMETOB;

- YMETh MCHOJIb30BaTh HANMEHO-
BaHMSI XUMHUYECKUX COCTUHEHUU
MEXIYHAPOJAHOTO COK3a Teope-
THUYECKON U NPUKJIATHON XUMUU U
TPUBHUAIIbHBIE HA3BaHUs BaXKHEH-
IIUX BEIIECTB (ITUJICH, alleTUJICH,
mmnepuH, ¢enon, Qopmanbie-
TUJl, YKCyCHasi KUCJIOTa, TJIMIIHH,
YrapHbI Tra3, YrIeKHUCIbId ras,
aMMUaK, TalleHas M3BECTh, Hera-
IieHasi M3BeCTh, MUTHEBAs CO/A U
IPYTHUX), COCTaBISTH (OPMYIIBI
HEOPTraHWYECKUX U OPTaHUYECKHUX
BEILECTB, YPABHEHUSI XUMHUECKUX
peakiuii, OOBSICHATh HUX CMBICI;
MOATBEPKIATh XAPaKTEPHbIE XH-
MHYECKHE CBOMCTBA BEWIECTB CO-
OTBETCTBYIOLIUMHU  HKCIIEPUMEH-
TaMH M 3aMHUCSIMU YPaBHEHUUN XU-
MUYECKHUX PEaKIInii;

- YMeThb YCTaHaBIIUBAaTh MPHUHAJ-
JIeKHOCTh HM3YUYEHHBIX HEOPTraHH-
YECKUX U OPTaHUYECKUX BEIECTB
K OIpEeIeNeHHbIM KjaccaM U
IpynIaM COEIUHEHHH, XapakTe-
pU30BaTh HUX COCTaB M Ba)KHEM-
IIME CBOWCTBA; OMPENETSATh BUIBI
XUMHUYECKUX CBsi3el (KOBaJIEHT-
Has, MIOHHAs, METANTHYECKasi, BO-
JIOpOJIHAsl), THUMBI KpHUCTaJUIMYe-
CKHX PEIIETOK BEIIECTB; KJIACCH-
bunupoBaTh XMMUYECKHE peak-
1y,

- chopMUpPOBATh TPEICTABICHUS:
0 XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYUYHOH  KapTHUHBI
MHpa, POJIM XUMHH B TIO3HAHUU
SBIIGHUW TPUPOIBI, B (POPMUPO-
BaHWHM MBIIUICHUS W KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOAMMOMN IUis
pelIeHus] MPAaKTUYECKUX 3a1ad U
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOILICHHUS K CBOEMY 3/I0POBbBIO U




MPUPOAHON Cpenie;

- YMETb MIPOBOAUTH PAacUEThl II0
XUMHUYECKUM (opMyllaM U YpaB-
HCHUAM XHUMHUYCCKUX peaKHI/If/’I C
UCIOJIb30BaHUEM buznyeckux
BCJIMYHMH, XapPaKTCPUIYIONIUX BC-
IIeCTBA C KOJMYECTBEHHOH CTO-
POHBI: Macchl, 00bemMa (HOpMasb-
HBIE YCIIOBHS) ra3oB, KOJIUYECTBA
BEIL[ECTBA; UCIOJIb30BATh CUCTEM-
Hbl€ XHMMHMYECKHUE 3HAHUS IS
IIPUHATUSA PELIEHUH B KOHKPET-
HBIX )KM3HEHHBIX CUTYalMsIX, CBS-
3aHHBIX C BCHICCTBAMU U UX IIPHU-
MEHEHUEM

OK 02. Hcnosnb3oBath
COBPEMEHHBIE CpEJCTBa
MONCKa, aHalW3a M WH-
TepnpeTrauuu UHpopma-
UMM W HUHPOpPMaLUOH-
HbIE TEXHOJOTHH IS
BBITIOJIHEHMUSI 3aja4
npodecCUOHAILHON J1es-
TEJIBHOCTH.

B o0sacTH HeHHOCTH HAy4YHOIO
MO3HAHMSA:

- c(opMHpPOBAaHHOCTH MHUPOBO3-
3peHusi, COOTBETCTBYIOILEIO CO-
BPEMEHHOMY YpPOBHIO pPa3BUTHUS
HayKd U OOILIECTBEHHOW NpaKTH-
KM, OCHOBAaHHOIO Ha JAMajore
KYJIBTYp, CIOCOOCTBYIOLIETO OCO-
3HAHHIO CBOETO0 MECTa B IOJIU-
KYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM
U 4YHUTATEIbCKOM KYJIbTYpBI Kak
CpPEACTBA B3aUMOJICUCTBUSI MEKTY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHWE LEHHOCTU HAY4YHOU
JESATEIIBHOCTH, TOTOBHOCTH OCY-
IIECTBIIATh MPOEKTHYIO U HCCIIe-
JIOBATEIbCKYIO JESATEIBHOCTh HH-
JTUBUYalIbHO U B TPYIIIE;
OBnajenne yHUBEpPCATbHBIMH
Y4eOHBIMH TO3HABATEJbHBIMHU
AeMCTBUAMMU:

B) padoTta ¢ nHdopManmeii:

- BJI3JIETh HABBIKAMU IOJTYYEHHS

I/IH(I)OpMaLII/II/I nu3 HCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATL IMOUCK, QaHAJIN3,

CUCTEMATH3aIMI0 W HWHTEpIIpeTa-
U0 UHPOPMAIUH  Pa3THYHBIX
BHJIOB U (hOPM TIPEICTABIICHNUS,

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHHS
uHpOpPMALUU U 1IETICBOU ayAnuTO-
puH, BBIOWpas  ONTUMAIBHYIO
dbopMy mpencTaBleHUs U BHU3Ya-
JIM3aIHH;

- OOCHUBATHL AJOCTOBCPHOCTL, JIC-

- YMeTb MNAaHMPOBaTb W BbIMNOA-
HATb XMMWYECKUIA IKCNEepPUMEHT
(npeBpawweHns OpraHNYecKmx
BELLECTB MPW HarpesaHuu, Noay-
YeHue 3TU/IeHaA U U3Y4YeHue ero
CBOWCTB, KayecTBEHHble peakuuu
Ha anbgeruapl, Kpaxman, yKcyc-
HYIO KUCNOTY; AeHaTtypauua ben-
KOB MPW HaArpeBaHWW, UBETHblE
peakuuu 6enKoB; NpoBOAUTbL pe-
akuMM MOHHOro obmeHa, onpe-
OeNnaTb cpeay BOoAHbIX PacTBOPOB,
KaQyecTBEHHble peakuun Ha CyNb-
¢at-, KapboHaT- UM xnopwug-
aHWOHbI, Ha KaTMOH aMMOHMUS;
peLaTb 3KCNepuMeHTasbHble 3a-
pgaun no temam "MeTtannbl" u
"HemeTtannbl") B COOTBETCTBMU C
npaBuiaMn TeXHUKKU 6e3onacHo-
CTV Npu obpaleHnmn ¢ BelecTsa-
MU 1 nabopaTopHbiMm 0bopyno-
BaHMEM; NpeacTaBATb pe3ynbTa-
Tbl XMMMYECKOTO 3KCNEPUMEHTA B
dopme 3anucu ypaBHEHUM COoOT-
BETCTBYIOLMX peakumin n popmy-
NMpoBaTb BbIBOAbI HA OCHOBE
3TUX PEe3y/1bTaToB;

- YMETb aHa/N3MpoBaTb XMMUYe-
CKY0 MHpOPMaLMIO, NOyYaeMyto
M3 pasHbIX UCTOYHMKOB (CcpeacTs
maccosoi nHpopmaumm, ceto UH-
TEPHET 1 gpyrue);

- BNaAeTb OCHOBHbIMW MeToAamu
Hay4YHOro MNO3HAHWA BELLECTB U
XMMUYECKUX ABNeHui (Habnwoae-
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TUTUMHOCTh WH(POPMAIINH, €€ CO-
OTBETCTBHE MPABOBBIM M MOPAJIb-
HO-ITHYECKHM HOpMaM;

- WCIIOB30BaTh CpeaCcTBa UHPOP-
MAIlMOHHBIX W KOMMYHHKAIIHOH-
HBIX TEXHOJIOTUW B PELICHUH KO-
THUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHMW3aIlMOHHBIX 3a7a4 C CO-
OnroieHreM TpeOOBaHUN IPTOHO-
MHMKH, TCXHUKH O€30IaCHOCTH,
THTHEHBI,  PeCypcocOepeKeHHs,
MPABOBBIX W OTHYECKHX HOPM,
HOpM  uH(}OpMaIMOHHOW  0e€3-
OITaCHOCTH,

- BJIaJICTh HaBbIKAMH PAcIiO3HaBa-
HUS W 3aIIUThl HHPOpPMAIIHH, WH-
dbopMarMoHHOH  O€30MacHOCTH
JUYHOCTH,

HWEe, W3MepeHMe, IKCNEPUMEHT,
MOAENNPOBAHNUE);

- YMeTb NPOBOAUTb pacyeTbl Mo
XMmmyeckum dopmynam u ypas-
HEHUAM XMMMUYECKUX Peakuui ¢
MCNoJib30BaHNEM dur3nMYecKnx
BE/IMYMNH, XapaKTepU3YOLWnX Be-
LLeCcTBa C KO/IMYECTBEHHOM CTO-
POHbI: Mmaccbl, obbema (HOp-
ManbHble YCN0BMA) rasos, KOIU-
YyecTBa BeLLECTBA; MCMNO/Ib30BaTb
CUCTEMHbIE XMMWYECKME 3HAHUA
ONS NPUHATUA peLlleHUh B KOH-
KPETHbIX M3HEHHbIX CUTyauUMsX,
CBA3AHHbIX C BelecTBaMM U UX
NpUMeHeHnem

OK 04. DddekTuBHO B3a-
UMOJICHCTBOBaTh M pa-
00oTaTh B KOJUICKTUBE U
KOMaH/Ie.

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATEJIBHOCTH U CaMOOIIpe-
JIEJTICHUIO;

-OBJIa/ICHUE HaBbIKAaMU Yy4eOHO-
HCCIIEN0BATENBCKOM, MPOEKTHOU U
COIMATLHOM JESITEIIFHOCTH,

OBnajenne yHUBEpPCATbHBIMH
KOMMYHHUKATUBHBIMHU JeiicTBH-
SIMM:

0) coBMecTHasi 1eSITeJIbHOCTD!

- IIOHUMAaTh U UCMOJb30BaTh Ipe-
MMYILECTBA KOMAHJIHOM W WHIU-
BUYaJIbHOU paboThI;

- IPUHUMATh LEJIA COBMECTHOU
JESATEIIbHOCTH, OPTaHU30BbIBaTh U
KOOPJMHHUPOBATh JNEHCTBUS IO €€
JOCTHKEHUIO: COCTaBIIATh IUIaH
JEUCTBUM, pacIpeneisiTb pojid ¢
y4€TOM MHEHUH y4acTHHUKOB 00-
CYXKIaTh pe3yJIbTaTbl COBMECTHOMN
paboThI;

- KOOpJAWHUPOBATb Y BBINOJIHATH
paboTy B YCJIOBMSIX peajbHOrO,
BUPTYaJIbHOTO M KOMOWHUPOBaH-
HOTO B3aMMOJICUCTBHS;

- OCYIIECTBIATH  IO3UTHUBHOE
CTpaTeruyeckoe TIOBEJIEHUE B
pa3IMYHBIX CHUTYyalMsIX, IpOsB-
JSTh TBOPUECTBO U BOOOpakeHUE,
OBbITh HHUIIMATUBHBIM
OsBiajgenne yHHBEpPCATbHBIMH
peryisiTHBHBIMH e CTBUSIMU:
T) NpUHATHE ceGsl U IPYTUX JII0-
aen:

- YMeTh IUIAaHHPOBATh M BBIMOJ-
HATh XUMHUYECKUH OSKCIIEPUMEHT
(mpeBparteHus OpPraHUYECKUX
BEIIECTB NPU HArpeBaHHH, MOIY-
YeHHe JTUJIEHA U HU3YyYEHHUE €ero
CBOWCTB, KaueCTBEHHBIC PEAKIUH
Ha albJerujpl, Kpaxmal, yKCyc-
HYIO KHCIIOTY; JE€HaTypaius Oe-
KOB TMpU HarpeBaHUU, I[BETHHIC
peakiuu O€JIKOB; MPOBOJIUTH pe-
aKIMM MOHHOTO0 OoOMeHa, orpene-
JATh Cpeny BOJHBIX PAcTBOPOB,
KayeCTBEHHbIE PEAKLUU Ha CYJIb-
¢dar-, kapOoHaT- U  XJOpUI-
aHMOHBI, Ha KaTHOH AaMMOHHUS;
pemars 3KCHepUMEHTalIbHbIE 3a-
maun mo TeMaM '"Meramiel"! U
"Hemeranibl") B COOTBETCTBUM C
MpaBWJIaMHd TEXHUKH Oe30macHo-
CTH NIpH OOpAaIlleHUH C BeElIecTBa-
MU U Ja00paTopHBIM 000pYI0Ba-
HUEM; MPEJCTaBIATh PE3yIbTATHI
XUMHYECKOTO OJKCIIEpUMEHTa B
dopme 3amucu ypaBHEHUH COOT-
BETCTBYIOIINX PEaKIuil U Gpopmy-
JUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3yIbTaTOB




- IPUHUMATh MOTHBBI U apryMeH-
Thl JPYIUX JIFOACH IIpU aHaIu3e
PE3yNbTAaTOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE MIPABO U MPABO
JIPYTHX JIIO/IeH HA OLIUOKY;

- pa3BUBaTh CHOCOOHOCTH TIOHU-
MaTh MHUpP C MO3UIUHU JIPYTOro Ye-
JIOBEKA;

OK 07. CopeiicTBOBaTh
COXPaHEHMIO OKpYKaro-
mied cpeabl, Ppecypco-
cOepeKeHUIO, npuMe-
HATH 3HaHUS 00 M3MEHe-
HUU KJIUMaTa, MPUHIIN-
bl OEpEXIIMBOrO MPOU3-
BOACTBA, 3(P(HEKTUBHO
JICICTBOBaTh B 4YPE3BBI-
YaWHBIX CUTYaIUAX.

B o0uaactu
BOCIIUTAHMSA:
- ¢(OpMUPOBAHHOCTH 3KOJIOTHYE-
CKOU KyJbTYpbl, TOHUMAHUE BIIU-
SHUS COLUATbHO-DKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHHE IpH-
POHOM ¥ COLUAIBHON Cpelbl,
OCO3HAHHE TJI00AIBHOTO XapaKTe-
pa 9KOJIOTHYECKHUX MPOodIieM;

- IJJAHUPOBaHUE M OCYIIECTBIIE-
HUE JEHCTBUUA B OKpyXarouiei
Cpele Ha OCHOBE 3HAHMS IENei
YCTOWYMBOTO PAa3BUTHUSL UeEJIOBE-
YEeCTBa;

- aKTUBHOE HENpPUATHE JCHCTBUH,
IIPUHOCSIIMX Bpel OKpPYKAroUIeh
cpene;

- YMEHHE IPOrHO3UPOBaTh Heba-
TONPUATHBIE HKOJOTUYECKUE T10-
CICACTBUSL  TPEANPUHUMACMBIX
JIEHCTBUM, NIPEAOTBPALLATD UX;

- paciupeHue OIbITa JeATeIbHO-
CTHU SKOJIOTUYECKOW HaIpaBIlI€H-
HOCTH;

- OBJIQJICHUE HaBbIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U
COIMAIbHOU JI€ATEIbHOCTH;

IKOJOI'HYECCKOIo

- chopMHUpOBaTh TMPEACTABICHUS:
0 XHMHUYECKON COCTaBIIIOIICH
€CTECTBEHHOHAYYHOH  KapTHUHBI
MHpa, POJIM XUMHH B TO3HAHUU
SIBJICHUH TPUPOJBI, B (HOPMHPO-
BAaHMHM MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOIMMOU IS
pelieHusl MpakTUYEeCKUX 3aaad U
9KOJIOTHYECKHU 000CHOBAHHOI'O
OTHOLLIEHUS K CBOEMY 3[I0POBbIO U
MPUPOAHON Cpele;

- YMEThb COOJII0/IaTh TPAaBHIIA DKO-
JIOTUYECKH IeJIecO00pa3HOro Io-
BeJIcHUS B OBITY M TPYJIOBOM 1esi-
TETBHOCTH B IEJISIX COXPaHECHUS
CBOETO 3JI0POBbSI U OKpYKarouen
MIPUPOJIHOMN CPEJIbI;

- YUYUTBHIBaTh ONACHOCTh BO3JIEH-
CTBUSI Ha JKHUBBIE OpPTaHU3MBI
ONpE/IETICHHBIX BEIIECTB, IOHU-
Masi CMBICJT TIOKa3aTelsl Mpeeiib-
HOU JIOIIyCTUMOM KOHIIEHTPALUU

IIK 11.1. OcymecTBusiaTh
cbop, 00paboTKy 1 aHaIHN3
UH(POPMAIIAH JIJTSI TPOSKTH-
poBaHus 0a3 JaHHBIX.

B uyactu TpyaoBoro Bocnura-
HHSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTU MacTePCTBa, TPYAOJIIO-
oue;

- TOTOBHOCTb K AaKTHBHOW Jef-
TEIbHOCTU TEXHOJIOTUYECKON H
COLIMAJIBHOW  HAIpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIMUPOBATh,
IUIAHUPOBAaTh U CaMOCTOSITENBHO
BBITIOJHATH TaKyIO JIESTEIbHOCTD;
- MHTEpeC K pa3jIMyHbIM cdepam

MpoECCHOHAIBHON  JICSITEIIbHO-
CTH.
OsjaneHne YHHBEpPCAJIbHBIMH

Y4eOHbIMH TO3HABATEJIbHBIMU
JelHCTBUSIMH:

- YMETh BBISBISITH XapaKTEPHBIC
MPU3HAKU U B3aUMOCBSA3b U3YUECH-
HBIX TIOHSTHH, TPUMEHSITH COOT-
BETCTBYIOIIUE TOHATUSA MPHU OIH-
CaHWU CTPOECHUS U CBOMCTB HEOP-
FaHUYECKUX U OpPraHUYEeCKUX Be-
IIECTB ¥ MX MPEBPAICHUM; BBISB-
JATh B3aUMOCBSI3b XHUMHUYECKUX
3HaHWH C TIOHSTHSIMHU U TIPEJICTaB-
JIEHUSIMH JIPYTUX €CTECTBEHHOHA-
YYHBIX TIPEIMETOB;

- YMETb NPOBOJUTH PACYETHI IO
XUMUYECKUM (popMyllaM U ypaB-
HEHUSM XUMHUYECKUX pEeaKIuil ¢
HCII0Ib30BaHUEM bu3nIecKuX
BEJIMYUH, XapaKTEePU3YIOLIUX Be-
IECTBA C KOJUYECTBEHHOU CTO-




a) O0a3oBble JOrM4YecKue eii-
CTBHSL:

- CaMOCTOATEILHO (opMyIIHpO-
BaTh M aKTyaJIM3UPOBATh MpoOIIe-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBII
NPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KiacCUPUKAIMU U
000011IeHH S

- ONPENEIIATh UETU EeITEIbHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUU
UX JOCTHMIKECHUS,;

- BHOCUTh KOPPEKTHUBBHI B Jes-
TEIBHOCTh, OIIEHWBAaTh COOTBET-
CTBUE pPE3YyIbTATOB IIEJISIM, Olle-
HUBATh PUCKU TOCJICACTBUU Aesi-
TEJIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIILJIE-
HHUE IIPU PEIICHUH >KU3HEHHBIX
npo0emM

0) 0a3oBbIe HMCCJIEN0BATEIbCKHE
JelcTBHA:

- BIaJETh HaBbIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOW U MPOEKTHOM
JIeATETbHOCTH, HABBIKAMH pa3pe-
HIeHUsI Tpo0JIeM;

- AHAJIM3UPOBATh IOJYYEHHBIE B
XO0JIe pelIeHUs 3aJa4yd pe3yJbTa-
Tbl, KPUTUYECKH OILIEHMBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B T10-
3HABaTENbHYI0 M MPAKTHUYECKYIO
0071aCTH >KU3HEIECATCIIEHOCTH;

- BBIJBUTaThb HOBBIE WJIEH, TMpEJ-
Jlarath OpUTHHAIBHBIEC TIOJIXOIBI U
pelieHus;

- CIOCOOHOCTH X HCIOJIB30BAHMS
B IO3HABATEIbHON M COIMAJIbHOMN
MIpaKTHUKE

B) padoTta ¢ nHpopManmei:

- BJIaJIETh HABBIKAMH TIOJTYyYCHHUS
uHpOpMallUK U3  UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIILHO
OCYLIECTBIISITh  MOUCK, AaHAIM3,
CHUCTEMAaTH3aIMI0 U HWHTEpIpeTa-
U0 WHPOPMAIUN  Pa3THYHBIX
BHJIOB U (hOPM TIPEICTABIICHNUS,

- OLICHUBATH JOCTOBEPHOCTb, JiE-
TUTUMHOCTh WUH(OpPMAIIUU, €€ CO-
OTBETCTBUE MPABOBBIM M MOPAJIb-

POHBI: Macchl, o0bemMa (HOpMab-
HbIE YCIIOBHS) ra3oB, KOJUYECTBA
BEIIIECTBA; MCIOJIb30BAaTh CUCTEM-
HbBIC XHUMHYCCKHUC 3HAHUA I
MPUHATHS PEIICHUH B KOHKPET-
HBIX JKU3HCHHBIX CUTYyallUAX, CBA-
3aHHBIX C BEIECTBAMH U UX TPH-
MCHEHUEM,

- YMeTb aHanM3MpoBaTb XMmuye-
CKyt0 MHbOpMaUMIO, NOJy4aeMyto
M3 pasHbIX UCTOYHWUKOB (cpeacTts
maccoBon MHbopmaumu, cetb UH-
TEPHET U gpyrue);

- BNlaeTb OCHOBHbIMW MeTOAaMM
Hay4YHOro MO3HaHMA BELLECTB U
XUMUYECKUX ABfeHni (Habnoge-
HUEe, U3MepeHne, IKCNEePUMEHT,
MOZENNPOBaHME).

- YMEThb COOJII0/IaTh IPAaBHIIA DKO-
JIOTUYECKH I1eJIecO00pa3HOro Io-
BeJIcHUS B OBITY M TPYJIOBOM 1esi-
TCJIBHOCTH B HCJIIAX COXPAaHCHUS
CBOETO 3/I0POBbS U OKPYKArOIIeH
MIPUPOJHOM  Cpelbl; Y4YHUTHIBATh
ONAaCHOCTh BO3JICHCTBUS Ha >KU-
BBIC OpPraHHU3Mbl OIIPCACICHHBIX
BEIIIECTB, MOHUMAsi CMBICT TOKa-
3arenss NPeNeIbHON JTOIyCTHUMOMN
KOHIIEHTpalUU




HO-ITUYECKUM HOpMaM;
OBiaseHue yHHBepCAJIbHBIMH
KOMMYHHMKATHBHBIMH [1€fiCTBH-
AMH:

0) coBMecTHasi 1esITeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh Ipe-
MMYIIECTBA KOMAHAHOM M WHIU-
BUyaJbHOU paboThI;

- NPUHUMATh LEJIU COBMECTHOM
JIeATEeTbHOCTH, OPTaHU30BbIBATH U
KOOPJAMHUPOBATH JICUCTBUS IO €€
JOCTHIKCHUIO: COCTaBIIATh IIJIaH
JIEUCTBUM, paclpelesaTh PO C
Y4€TOM MHEHUW Y4YaCTHUKOB 00-
CYXKJIaThb PE3yJbTaTbl COBMECTHOM
paboThI;

- KOOPJMHUPOBATh U BBINOJHSITH
paboTy B YCIOBHUAX PEATBLHOTO,
BUPTYJIBHOTO U KOMOWHHUPOBAH-
HOTO B3aMMOJICHCTBHS,

- OCYIIECTBIIATh  IO3UTHUBHOE
CTpaTEeruyeckoe IIOBEICHUE B
Pa3IMYHBIX CHUTYyalUsIX, TPOSB-
JISITh TBOPUYECTBO M BOOOpaKEHHUE,
OBITh MHUIIHATHBHBIM
OBiaseHue yHHBepCAJIbHBIMH
pPeryJsiTHBHBIMU AeCTBUAMM:
) NpUHATHE ce0si ¥ APYrUX Jio-
Jei:

- IPUHUMATh MOTHBBI U apryMeH-
TBl JPYIMX JIFOACH IIPU aHaIU3e
pEe3yNbTaTOB IEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JIPYTHX JIFO/ICH HA OLITHOKY;

- pa3BUBaTh CIMOCOOHOCThH IOHH-
MaTh MUp C MO3ULIUH JPYTroro ye-
JIOBEKA;

B o0aactm  3K0J0rm4ecKoro
BOCIIUTAHMS:

- aKTUBHOE HENPUATHE JECHUCTBUH,
MIPUHOCSIIMX BpeJ OKpYyKarolmen
cpene;

- OBJIaJIcHWE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U
COITHAJILHON JTeATEIIHHOCTH.
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1.4 IlpakTH4eckasi MOArOTOBKA NMPHU Pean3anuu Y4eOHbIX JMCUHUILINH

[IpakTrUueckass MOArOTOBKA - (opMa OpraHU3aIMU 00pa30BATEIbHOU JESATEIBHO-
CTH TPU OCBOCHUHU 00pa30BaTEIHLHOW MPOTrpaMMbI B YCJIOBHUSX BBIMOJHEHUS 00y4aro-
IMIMMUCS ONIPEIeNIEHHBIX BUIOB paboT, CBSI3aHHBIX ¢ OyaylIel npodeccuoHanbHOoM aes-
TEJIBLHOCTBIO M HAIMpaBJIECHHBIX HAa (GOPMHUPOBAHUE, 3aKPEIJICHUE, PA3BUTHE MpPAKTHYE-
CKHUX HABBIKOB U KOMIETEHIINI MO MPOUITI0 COOTBETCTBYIOINIEH 00pa3zoBaTeIbLHOM MPo-
IpaMMBbI

O0beM yacoB o y4yeOHoOM quc-
Bup yueoHoro HUILTHHE
Ne 3aHATHSA/
. no pasaeiy/ B TOM YHCJIe
n/n Paznen Ne, y4eOHoi Jesti-
TEME Ha MpaKTNn4e-
Ha3BaHHC TCJIBbHOCTH
CKYI0 ImoaAro-
TEMBbI Ha3BaHHE
TOBKY IO
YKa3aHHOMY
3aHATHUIO
1 | Pasgen 1. OcHo- 6/6 0
BBI CTPOCHUS
BEILIECTBA
2 | Pazgen 2. Xumu- 10/10 0
YeCKHE PeaKLUH
3 | Paszgmen 3 . Ctpo- 16/16 0
€HUE U CBOWCTBA
HEOpraHMYEeCKUX
BEIIECTB
4 | Pazmen 4. Ctpo- 24/24 0
€HUE U CBOWCTBA
OpPraHUYeCKUX
BEIIECTB
5 | Paznen 5. Kune- 4/4
TUYECKHE U Tep-
MOJUHaAMUYe-
CKHE 3aKOHOMEp-
HOCTH TIPOTEKa-
HUSI XUMHAYECKHX
peakuui
6 | Pazmen 6. Pac- 6/4
TBOPBI
7 | Pasgen 7. Xumusga | Tema 7.1. | Teoperudeckoe 6/2 2
B OBITY M mpou3- | Xumus B | 3aHATHE. Ho-
BOJICTBEHHOH Jie- | ObITY U Mpo- | BEHWIIUEe JIOCTH-
ATEJIBHOCTU  Ye- | U3BOJCTBEH- | )KEHUS XUMHYe-
JIOBEKa HOM Jies- | CKOW HAaykKH H
TEJIbHOCTH XUMHYECKOMH
JeJIoBeKa TEXHOJIOTHH.
8 [IpakTruyeckoe 6/4 4
3anarue. [lomck
U aHAJIU3 KEHCOB
0  TpPUMCHEHHH




XUMHYECKHX Be-
IECTB U TEXHO-
JIOTUH C y4eTOM
Oymymei  mpo-
(heccuoHaabHOM
NEeSITeIbHOCTH.

[IpencraBnenue
peLIeHus KEeWCOoB.

KommnekcHbIN 2
nuddepeHnupo-
BaHHBIN 3a4eT

HUTOI'O 72
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2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOMN YYEB-
HOU AU CHUITJIMHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

O0bem
Bun yueO6Hoii padoThI B yacax
O0bem 00pa3oBaTe/ibHOIM NPOrpaMMbl Y4eOHOH TUCHMILIMHBI 72
B TOM 4Hclie B (hOopMe MPAKTHUECKON MOJTOTOBKU 6
CamocrosiTeibHasi yaeOHas padbora -
1. OcHOBHOE cojep:KaHue 64
B TOM YHCJIE:
TEOPETUUYECKOE 00yUCHHE 30
MPAKTUYECKUE 3aHSATHUS 24
71a00paTOPHBIC 3aHITHS 10
2. lIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHHE 6
(coapep:kaHue NPUKJIATHOTO MOJYJIsI)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 4
NuauBuayajbHbIii IPOEKT (1a/HeT) -
3. IlpomeKyTOYHAS aTTeCTALMS
YKka3aTh: KOMIUIEKCHBIN qu(hepeHnpoBaHHBIN 3a4ET 2




2.2. TemaTu4ecKHuii IUVIaH U coJepxkaHne 001eo0pazoBaTeibHON yueOHo qucuuuiuabl OO0/ Xumus

HaumMmeHoBaHUe
pa3aesioB U TeM

Conep:kanue y4eOHOro marepuasa (OCHOBHOE M IPO-
(eccoHATBLHO-OPHMEHTHPOBAHHOE), IPUKJIATHON MO-

AyJIb (PHA HAJIMYHH)

U GOpMBbI OPraHU3AIMHA AESITEJIbHOCTH 00yYAI0IIUXCH

O0beM yacoB 1o yueOHoOM
AUCUMILIHHE

B TOM 4YHC(CJI€
Ha MpaKTNn4e-

Koanl komnerennmii
¢popmupoBaHuIo KO-
TOPBIX CIIOCOOCTBYET
3JIeMEHT MPOrPaMMbl

pa3aela, CKYI0 MoAro- (OK, 1IK)
TeMbl | TOBKY IO YKa-
3aHHOMY 3aHfI-
THIO
1 2 3 4 5
Paznen 1. OCHOBBI CTPOCHHS BellleCTBA 6
Tema 1.1. Crpoe- | Conepxxanue yueOHOro MaTepuaJjia 4 OK 01
HHEe AaTOMOB XH- 1 CoBpeMeHHas MoJielb cTpoeHusi aroma. CUMBOJIH-
MHYECKHX JJ1e- YECKHI A3bIK XUMUU. XUMUYECKUHN 3JIEMEHT. DIICK-
MEHTOB U NPUPOaA TpoHHast KoHpuryparusi atoma. Kiaccuduxarus
XUMHUYECKOH CBH- XUMHYECKHX 3JIEMEHTOB (s-, pP-, d-amemenTsI). Ba-
31 JICHTHBIE 3JIEKTPOHBL. BalleHTHOCTh. DJIEKTpOHHAs
MPUPOJIa XUMUYECKON CBSI3U. DIEKTPOOTPULATEIb-
HOCTb. BuJbl XMMHYeCKOW CBs3U (KOBaJICHTHas,
WOHHAs, METaJUInuecKasi, BOJOPOJHAS) U CIIOCOOBI
ee 00pa3oBaHUs
B mom uucne, npakmuyeckux 3auamuii 2

1

Pemenune 3aganuii Ha MCIIOJIb30BAaHUE XMMHYECKOM
CHMMBOJIMKH M Ha3BaHUM COCIMHEHUM 110 HOMEHKJIa-
Typ€ MEXIYHApOAHOIO COK3a TEOPETUYECKOU U
MIPUKJIAJHON XMMUU U TPUBHAJIBHBIX HA3BAHWUM IS
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COCTABJICHHSI XMUMHUYECKUX (POPMYJ JIBYXaTOMHBIX
COCIMHEHUN (OKCHIIOB, CYIb(GUIOB, THAPUIOB U
T.I.) U JAPYT'MX HEOPTraHUYECKUX COCTUHEHUN OT-
JETBHBIX KIJIACCOB.

[IpakTuueckue 3agaHusi HAa YCTAHOBJICHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB XUMHYECKUX JIEMEHTOB
U MEPUOJUYECKUM H3MEHEHUEM CBOMCTB XHMUYE-
CKHMX PJIEMEHTOB U MX COCAMHEHUN B COOTBETCTBUU
¢ moJioxkeHuem llepuoanueckoi CUCTEMBI.

Tema 1.2. Ilepuo-
JUYECKHH 3aK0H U
Tabauna 1.HU.
MenpgeeeBa

Copepxanue y4e0HOro MmarepuaJjia

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

[Teproanyeckas cucTeMa XHMHYECKUX DJIEMEHTOB
H.A. MenneneeBa. @usznueckuit cmuica Ilepuoau-
yeckoro 3akoHa .M. MenneneeBa. 3aKOHOMEpPHO-
CTHM H3MEHEHHUSI CBOMCTB XMMHYECKHX DJICMCHTOB,
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJOKEHUEM XHMHYECKOTO DJIe-
MeHTa B [lepmoamyeckoit cucreme. MupoBo33peH-
4yecKkoe M HayyHoe 3HaueHue llepuomuueckoro 3a-
koHa [[.1. Menneneesa. IIpornossr [[.11. Mennene-
eBa. OTKPBITHE HOBBIX XUMHYECKUX DJIEMEHTOB.
Penienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYE-
CKMX 3aJlaHMM Ha XapaKTepU3ALHUI0 XUMHUUYECKHUX
9JeMEHTOB «MeTamnueckue / HeMeTaUTMYeCKHe
CBOMCTBA, AJEKTPOOTPUIATEIIBHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHMM C HX JJICKTPOHHBIM
CTPOCHHEM M TIOJIO)KEHHEM B TMEPUOAUYECKON CH-
CcTeMe XUMMHUUYECKuX 3j1eMeHTOB /.M. MeHnaeneeBa»

OK 01
OK 02

Pasznes 2. XumMnuyeckue peakumu
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Tema 2.1. Tunsl
XHMHMYECKHX pe-

aKnuu

Conepkanue y4eOHOro MaTepuaJia

Knaccudukanusa u TUNBI XUMHUYECKUX PEAKIUN C
y4acTHeM HeopraHuueckux BemiecTB. CocraBiieHue
ypaBHEHUM peakiuii COeTUHEHUs, PA3I0KEHUs, 3a-
MelieHusi, 0OMeHa, B T.4. pEeaKIUil TOpEeHUs, OKUC-
JICHUS-BOCCTAHOBJICHHS.

VYpaBHEHUS OKHUCIICHUS-BOCCTaHOBIICHHS. CTENeHb
okucieHus. Okuciurens U BoccTaHoBUTENb. Co-
CTaBJICHUE W  ypaBHUBAaHUE  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA METOJOM 3JIEKTPOH-
HOro Oasianca. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu B NPUPOJE, MPOU3BOACTBEHHBIX MPOLIEC-
cax ¥ KM3HEJIESITENbHOCTH OPraHU3MOB.

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

PacueTsl mo xumudeckuM ¢GopMysiaMm U ypaBHEHU-
M

OK 01

Tema 2.2. Duaek-

TPOJIUTHYECKASA
AUCCOMALIUA
MOHHBIN 00MeH

u

Copnepxanue y4eOHOro MmarepuaJjia

1

Teopus 3AEKTPOJIUTUYECKON nucconuanuu. HMoHsl.
DJIEKTPOJUTHI, HEJICKTPOJIUTHI. Peakunm MOHHOTO
oOmena. CocTaBlieHHE peaklMii MOHHOTO OOMeHa
IIyTEM COCTABJICHUS HUX IMOJHBIX U COKPALIEHHBIX
WOHHBIX YypaBHEHUW. KHUCIOTHO-OCHOBHBIE pPEaK-
1My. 3aJaHus Ha COCTABJICHUE MOHHBIX peaKui

B mom uucne, nabopamopnulx 3anamuil

Nel ‘ TUIBI XMMUYECKUX pEeaKLIUN

B mom uucie, npaKkmu4ecKux 3aHAMUU

1

Kontponrnas padora Nel CrpoeHue BemiecTBa u
XHMHWYECKUE PEaKIuu

OK 01
OK 04

Paznen 3 . CTtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BellleCTB
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Tema 3.1. Kuac-
cupukauusa, HO-

MEHKJIaTypa u
CTpoeHHe Heopra-
HHYECKHX Be-
1IeCTB

Copnep:xanue y4e0HOI0 MaTepuaJia

[Tpenmer Heopranuueckoil xumuu. Kiaccuguka-
Usl HeopraHudeckux BemiecTB. IIpocTeie U ciiox-
Hble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BE-
niecTB (OKCUABL, TUAPOKCHJBI, KHUCIOTBI, COJIH).
B3auMoCBsA3p HEOPraHMYECKUX BEIIECTB. Arperar-
Hbl€ COCTOSIHMS BemlectBa. Kpucramimueckue u
amop(HbIe BemecTBa. THUIBI KPUCTAIMUECKUX Pe-
HIETOK (aTOMHAas, MOJIEKYJsIpHas, UOHHAs, MeTall-
Jn4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB Be-
LIECTBA OT THIA KPUCTAIUIMYECKOW PEIIETKU. 3aBU-
CUMOCTh XUMHMYECKOW aKTUBHOCTH BELIECTB OT BU-
Jla XMMUYECKOM CBSI3M WU THUNA KPUCTAIUIMYECKOMN
pemetku. [IpruunHbl MHOrOOOpa3usi BEIIECTB

B mom uucie, npaKkmu4eCKux 3aHAmMUU

1

Homenknatypa HEOpraHW4YeCKHX BELIECCTB: Ha3Ba-
HUE BEILECTBA MCXOJS U3 UX XUMUUYECKOUN (popmy-
JIbl UJIM COCTABJICHUE XUMUUYECKON (POPMYJIIbI HCXO-
I W3 HA3BaHUs BEIIECTBA MO MEXIYHAPOIHOU
(UIOITAK) wiu TpuBuaibHOM HOMEHKIIATYpe.
Pemenne mpakTUYeCKUX 3aJaHUM MO Kiaccu(puka-
IIMY, HOMEHKJIATYype U XUMUYECKUM (popMyliaMm He-
OpPTraHUYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB (yrap-
HBIM Ta3, YIVIEKUCIBIM ra3, aMMHWak, ramieHas W3-
BECTh, HErallleHasl U3BECTh, MUThEBAS COJla U JPY-
TUX): Ha3bIBaTh U COCTaBIATH (OPMYJBI XHUMHYE-
CKMX BEIIECTB, OMNPEICIATh MNPUHAIIEHKHOCTh K
KJIaccy.

Wctounnkn xumuyecko wuHbopManuu (CpelcTB

OK 01
OK 02

]




MaccoBoil nHpopmanuu, cetb IHTepHET U apyTue).
[Touck mHbopmalu 1Mo Ha3BaHUAM, HIECHTU]UKA-
TOpaM, CTPYKTYPHBIM (popMyJiam

Tema 3.2. Puswm-
KO-XHUMHYECKHe
CBOJMICTBA Heopra-
HHYECKHX Be-
LIeCTB

Conep:kanue y4e0OHOro MmaTepuasa

1

Metamnsl. OOmue ¢u3nyueckue W XUMHYECKHE
cBoiicTBa MeTaioB. CriocoObl MoMydeHus. 3Have-
HUE METAJJIOB U HEMETAJVIOB B MPHUPOJE U JKU3HE-
JIESITEIbHOCTH YelloBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BHUJBI KOPPO3UH, CIIOCOOBI 3aIUTHI Me-
TaJJIOB OT KOPPO3UH

Hemetamnbl. OOmume Qusndeckue M XUMHUYECKHE
CBOMCTBA HEMETAJIOB. TUNHWYHBIC CBOMCTBA HEME-
tauioB V- VII rpynn. Knaccuduxainus u HoMeH-
KJIaTypa COECAMHECHHN HEMETauioB. KpyroBopoTsl
OMOTECHHBIX AJIEMEHTOB B MPUPOJIE

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHUIOB, KHUC-
JIOT, cojell u Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB IIPOCTBIX BEIIECTB, BOJIOPOIHBIX COECIUHE-
HUM, BEICIINX OKCUIOB U THJIPOKCUJIOB

B mom uucie, npaKkmu4ecCKux 3aHAMUU

1

CocTaBiicHUE YpAaBHEHUN XUMHYECKUX PEAKLIHMN C
YYaCTHEM NPOCTBIX M CIIOXKHBIX HEOPraHUYECKUX
BEILIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB Me-
TaJUIOB, HEMETAUIOB U aM(pOTEPHBIX SJIEMEHTOB;
HEOPTraHWYECKUX KHUCJIOT, OCHOBaHMA U amdoTep-
HBIX TMIPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaK-
TEPU3YIOLIUX UX CBOMCTBA.

PenieHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETHUYE-

OK 01
OK 02
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CKHX BaHaHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IIOJIYYCHHC U
0e30macHOe HCIOJIB30BaHUE BaKHEHIITHX HECOopra-
HHUYCCKHNX BCHICCTB B 6LITy 141 HpaKTquCKOfI ACs-
TCJIBHOCTH YCJIOBCKA

Tema 3.3. Hpen- | Conepxxanue yueOHOro MmaTepuajia 4 OK 01
TH(UKAUHUA HEOp- | B mom uucne, 1a00pamopHuvix 3aHamuil 2 OK 02
raHu4Yeckux  Be- | Ne 2 | MnenTudukanms HEOPraHUIECKUX BELIECTB OK 04
1IeCTB

B mom uucne, npakmuueckux 3anamuii 2

1 | KourponbsHas pabota No2 CpoiicTBa HeopraHuue-
CKHX BEIIECTB

Pa3znen 4. CtpoeHue U CBOMCTBA OPraHNYeCKHUX BelIECTB 24
Tema 4.1. Kuac- | Conep:kanue yueOHOro Marepuasia 4 OK 01

cupukanus, crpo-
€HUHe U HOMEHKJIa-
Typa  OpraHuye-
CKHUX BellecTB

1

[losiBneHKHe U pa3BUTHE OPraHUYECKON XUMHUH KaK
Hayku. lIpenmer opranunueckor xumuu. Mecrto u
3HAQYEHUE OPraHUYECKOM XMMHH B CUCTEME €CTe-
CTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO HX BaJEHTHOCTH.
OCHOBHBIE TTOJIOKEHHS] TEOPUU XUMUYECKOTO CTPO-
€HUsI OpraHnvyeckux coeaquuenui A.M. bytieposa.
YraepoaHbIN CKEJIET OPraHUYECKON MOJIEKYJIBI. 3a-
BHUCUMOCTb CBOMCTB BEUIECTB OT XMMHUYECKOTO
CTpOEHMS MOJIEKyI. M3oMepust u n30Mepal.
[lonsiTue o QyHkuMOHANBHOW Tpymnme. Pagukai.
[TpuHIMnel KIaccU(PUKAIIMA OPTAHUYECKUX COEJIU-
HEHUM. MexayHapoaHas HOMEHKJIATYpa W IpPHH-
UMbl HOMEHKJIATYPbl OPraHUYECKHUX COCIUHEHHM.
[Tonsitue 00 a3oTcopepKauX COCAMHEHHSIX, OMO-

]




JIOTUYECKUA aKTUBHBIX BemlecTBax (yrieBOAax, >KH-
pax, 6enkax u JAp.), BRICOKOMOJIEKYJISIPHBIX COEIH-
HEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO

B mom uucie, npaKkmu4eCKux 3aHaAmMul

1

Homenknatypa OpraHm4eckux COCIMHEHUU OT-
JIETBHBIX KJIACCOB (HACBHIILICHHBIC, HEHACHIIICHHBIE
U apOMaTHYECKHE YTJIEBOJIOPOJbI, CIUPTHI, (PeHO-
JIbI, abJCTH]IBI, KETOHBI, KapOOHOBBIC KHUCJIOTHI U
np.) CocTaBiaeHHE TOJHBIX U COKPAIIEHHBIX CTPYK-
TYpHBIX (DOPMYJI OPraHUYECKUX BEIIECTB OTACIIb-
HBIX KJIACCOB, UCIOJb3YSl UX HA3BaHUS IO CUCTEMa-
TUYECKON M TPUBUAIBLHON HOMEHKIIAType (ITHIICH,
alleTWICH, TJIMLEPUH, (QeHol, GopManbIerui, yK-
CycHasi KucloTa, MuiuH). Pacdetrsl mpocreiiiieit
bopMysIbl OpraHUYECKOM MOJICKYJIbI, HUCXOMS U3
3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. Csoii-
CTBa opraHuye-
CKHX COeIMHEeHUH

Copepxanue y4eOHOro MmarepuaJjia

12

DU3UKO-XUMUYECKHUE CBOMCTBAa OPraHUYECKHUX CO-
CAMHEHUN OTAENBHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(ukanMy ¥ HOMEHKIIATypbl BHYTPU KJlacca;
TOMOJIOTHYECKUM P B oOmmas ¢hopmylia; H3oMe-
pust; pusznyeckre CBOMCTBA; XUMUYECKHUE CBONCTBA;
CIIOCOOBI TTOJTYUCHUS):

— TIpeAeNbHbIC YIJIEBOAOPOILI (aJKaHbl U IHMKJIO-
ankanbl). ['OopeHHe MeTaHa KakK OJWH U3 OCHOBHBIX
HMCTOYHUKOB TEIJla B TMPOMBIIIJIEHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YTIEBOJOPOJIOB, HAXOXKE-
HUE B PUPOJIC U TPUMEHECHHE AJIKAHOB;

— HeTnpeJieNbHbIC (AJTKeHBI, AJIKUHBI U aJIKaJIUCHbBI) U

OK 01
OK 02
OK 04
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ApOMAaTHYCCKUC YIJICBOOOPOIBI. FOpeHI/IG aliCTUIIC-
Ha KaK UCTOYHHUK BBICOKOTCMIICPATYPHOT'O IINTAMCHHU
I CBAPKHU U PE3KHU MCTAJIJIOB

— KHCIIOPOJICO/IEPKALLIME COENMHEHUs (CHUPTHI U
¢beHopl, KapOOHOBBIE KUCIOTHI U (PUPHI, aJIbJETH-
bl M KETOHBI, XUpPbI, yriaeBoisl). [Ipakrtnueckoe
NPUMEHEHUE STUJICHIJINKOIIS, TIUIepuHa, (heHoa.
[Tpumenenue popmanpaeruaa, aneTaabAeTuaa, YK-
CYCHOM KHCIJIOThL. MblIa KaK COJIM BBICIIUX KapOo-
HOBBIX KHCJIOT. Moronme cBOKWCTBa MbLIa

— a30TcoJIepKaIie COeTUHECHHUS (AaMUHBI 1 aMHHO-
KHCJIOTBHI, OCNKH). BBICOKOMOIIEKYIIIpHBIE COSIH-
HCHUS (cuHTeTHYECKHuE u OMOJIOTUYECKU -
aKTHBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3Be-
HO. [lomumepu3zamusa OSTWIEHA KaK OCHOBHOE
HAMpaBJICHUE €ro UCIOIb30BAHMUS.

['eHeTnyeckass CBSI3b MEXKIY KiacCaMu OpraHuye-
CKHMX COE€IMHCHUI

B mom uucie, npaKkmuu4ecKux 3aHAMUU

1

CBolicTBa OpPraHMYECKHUX COCIUHEHUWM OTJIEJIbHBIX
KJIACCOB (TpHUBHAJbHAsA M MEXIyHApOJIHas HOMEH-
KJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyyde-
HUs): TIpeeNibHbIE (JIKAaHBI M IUKIIOAJIKAHBI), HE-
npeaeibHble (QJIKEHbI, alKWHbl W AJIKaJAUEHBI) U
apoOMaTHYECKHUE YTIE€BOAOPOAbI, CIUPTHI U (PEHOJIBI,
KapOOHOBBIE KUCIOTHI U 3(UPBI, albJACTUIbI U Ke-
TOHBI, AMUHBI U AMUHOKHUCIIOTHI, BBICOKOMOJIEKY-
JSpHBIE COEJMHEHHUA. 3aJlaHusd Ha COCTaBJICHUE
YPaBHEHUM XMMHUUYECKUX PEAKLUNW C y4acTHEM Op-

]




raHH4CCKHUX BCIICCTB HAa OCHOBAHHMH HX COCTaBa H
CTPOCHUA

CocraBieHne cxeM peakuuii (B TOM 4HCIE IO
NPEJIOKEHHBIM LENOYKaM IPEBPAILEHUI), Xapak-
TEPU3YIOLIUX XUMHUYECKHE CBOMCTBA OPTAHUYECKHUX
COCIMHEHHUM OTAENBHBIX KJIACCOB, CIIOCOOBI UX TO-
Jy4eHUS W HAa3BaHHWE OPraHUYECKHX COECIUHEHUU
10 TPUBHUAJIBHOM WM MEXIyHApPOJHOM CUCTEMAaTH-
YECKOM HOMEHKJIATYpE.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYE-
CKMX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX COCIU-
HEHUU OTIEIBHBIX KIACCOB

B mom uucne, 1ab6opamopHruix 3aHamuil

Ne 3

[IpeBpalieHnsi OPraHMYECKUX BELIECTB IIPU HArpe-
BAHUU

Tema 4.3.
NpenTudurkanms
OpPraHM4YecKux
BellecTB, UX 3Ha-
YeHHe U NMpPUMEeHe-
HHEe B OBITOBOM M
NMPOU3BOACTBEH-
HOM 1esITeJIbHOCTH
yeJ0BeKa

Copnepxanue y4eOHOro MmarepuaJjia

1

buooprannueckue coeaunenus. Ilpumenenue wu
Ounonornyeckas poiib yrieBoaoB. OKHUCIEHHUE yTiie-
BOJIOB — HCTOYHHMK SHEPIHUHU >KUBBIX OPraHU3MOB.
Ob6nactu mpuMeHeHUs: aMUHOKHUCIOT. [IpeBpare-
HUs OCJNIKOB MHIIM B OpraHu3Mme. buonormdeckue
bynkuun OenkoB. buonormdeckue (QyHKIIUU Ku-
poB. Posib OpraHM4eckol XMMUU B PELICHHUU IIPO-
0JIeEM MUIIEBOIT OE€30IIaCHOCTH

Ponb oprannyeckoil XUMHHM B PEIIEHUH MPOOJIeM
HHEPreTUYECKor 0e30MacCHOCTH, B Pa3BUTUU MEIIU-
LMHBI, CO3/JaHMM HOBBIX MaTEpPHAJIOB, HOBBIX MC-
TOYHMKOB JHEPruu (aJbTepHATUBHbIE WCTOYHHUKHU
sHeprum). ONacHOCTh BO3JIEMCTBUS HA JKUBBIE Op-

OK 01
OK 02
OK 04
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raHU3Mbl OPTaHUYECKUX BEIIECTB OTACIIbHBIX Kilac-
COB (YIJIEBOJIOPOJIbI, CIIUPTHI, PEHOJIBI, XJIOpopra-
HUYECKUE TIPOU3BOHBIC, AJIbJCTHABI U JP.), CMBICI
noKasarTelsis NpelebHO JOMYCTUMOM KOHIICHTpa-
02078

B mom uucne, nabopamopnulx 3auamuil

Ne4

WNnentuduxauss opraHMYECKUX COCAUHEHUH OT-
JIETIbHBIX KJIACCOB

B mom uucie, npaKkmui4ecKux 3aHAMUU

1

Kontponbshas padora Ne3 CrpykTypa U CBOICTBa
OpraHUYECKUX BEUIECTB

Pa3ue.11 5. Kuneruueckue u TEPMOINHAMMUICCKUE 3AKOHOMEPHOCTH MPOTE-
KaHud XUMHYCCKHUX peaKum‘i

Tema S5.1. Cko-
poCTh XUMHYe-
CKHUX peaKkumu.
XuMHyeckoe pas-
HOBecHe

Copepxanue y4eOHOro MmarepuaJjia

1

CKOpOCTh peakiiny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX
(bakTOpOB: MPHUPOABI PEATUPYIONTUX BEIIECTB, KOH-
LHEHTPAlUM PEarupyrolux BELIECTB, TEMIEPATYPhI
U IJI0ILA TN pEaKIMOHHOMN ITOBEPXHO-
ctu. TemnoBbiedpHEeKThl XUMUYECKUX PEaKIINid. JK-
30-H 3HJA0TEPMUYECKUE, PEAKLINH.
O6paTUMOCTh peakiuil. XMuMHYECKOE PaBHOBECHUE
Y €ro CMEIIeHUe MO/ ACHUCTBUEM pa3IUIHBIX (Dak-
TOPOB (KOHIIEHTPALIUs PEareHTOB WK MPOIYKTOB
peakiuu, JaBjIeHue, TeMIeparypa) sl Co3AaHus
ONTUMAJILHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX
nipoueccoB. [Ipunumn Jle [larense

B mom uucne, npakmuyeckux 3auamuil

1

Pemenre npakTuKO-OpUEHTUPOBAHHBIX 3aJlaHUI Ha
aHanu3 (GaKkTOpOB, BIUSIONIMX HAa M3MEHEHHE CKO-

OK 01
OK 02

]




POCTH XMMHYECKOW pEeaKuy, B T.4. C MMO3UIIUNA KO-
JIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM IEATEIBHOCTH B LEISAX COXPAHEHUS CBO-
€r0 3JI0POBbs U OKPY>KAKOLIEH IPUPOJTHON CPEIBI.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3alaHUN HA
npuMeHenue npunuumna Jle-Illarense msa Haxox-
JICHUsI HAIIPABJICHUS CMELICHUS PABHOBECUS XUMH-
YECKOM peakiuu 1 aHain3 GakTOpoB, BIUSIOMIUX
HAa CMEIICHUE XUMUYECKOTO PABHOBECHS

Paspnes1 6. PacTBopsl

Tema 6.1. Ilous-

Conepxanue y4eOHOIro MaTepuajia

N

THE 0 PAaCTBOpPax

1

PactBopeHue kak (PU3NKO-XUMUYECKHUM TIpolecc.
PactBopel. CriocoObl TPUTOTOBJICHHS PACTBOPOB.
PactBoprmocTe. MaccoBasgs 105s1 pacTBOPEHHOTO
BemecTBa. CMBICIT TTOKA3aTelsi MPEAEIbHO JOIly-
CTUMOUW KOHUEHTPAIMA M €ro HCIOJb30BAHHUE B
OLICHKE IKOJIOTMYECKO 0€3011acHOCTH.

[IpaBuna 3KOJIOTMYECKHU 11€71eCO00pPa3HOT0 MOBEE-
HUS B OBITY U TPYJIOBOM JEATEIBHOCTU B IENSAX CO-
XPAHEHUSI CBOETO 3J0POBbSI U OKPYKAOUIEH MPHU-
POIHOM Cpenbl; OMACHOCTh BO3JICUCTBUS HA JKUBBIC
OpPraHU3Mbl ONPEACIEHHBIX BEIIECTB.

Pemenre npakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHul Ha PacCTBOPHI, HCTIOJIB3YEMbIE B OBITOBOM U
ITPOU3BOJACTBEHHON JIESITEIbHOCTH YEIOBEKA

OK 01
OK 02
OK 07

Tema 6.2. Uccie-

Copnepxanue y4e0HOIro MmaTepuaJjia

JIOBAaHHE CBOMWCTB

B mom uucne, r1abopamopusvix 3auamuil

PacTBOPOB

Ned \ [IpuroToBieHNE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COECPKAHME
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Paznen 7. XuMus B ObITY M NIPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKA 6
Tema 7.1. Xumus | Conep:kaHue y4eOHOro MaTepuasa 6 OK 01
B ObiTy M mpomu3-| 1 | HoBeilmme DOCTMKEHUS XUMHYECKOW HAYKH M XH- OK 02
BOJCTBEHHOM Jes- MHYECKON TexHonoruu. Pois xumuu B obecrede- OK 04
TEJLHOCTH 4eJIo- HHUM 3KOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOUN OK 07
BEKa 0e30MmacHOCTH, pa3BUTUM MeauuuHbl. [IpaBuna mo- [1IK11.1.
WCKa W aHalln3a XUMUYECKOH WH(MOpPMAIUU U3 pas3-
JUYHBIX UCTOYHUKOB (Hay4dHas M yuyeOHO-Hay4Has
JuTepaTypa, CpeacTBa MacCOBOM HH(OpMaIu,
cetb IHTEpHET)
B mom uucne, npakmuueckux 3aHamui 4
1 |Tlouck u aHamu3 KEMCOB O NMPUMCHEHUH XHUMHUYE-
CKHUX BEIIECTB M TEXHOJOTHHA C y4eTOM OymyIIei
poheCCUOHAIBHON JIEATEIIbHOCTH.
2 | IIpencramieHue pe3yabTaTOB PEIICHUS KEHCOB B
dbopmMe MUHH-JIOKJIa/Ia C IPe3eHTalueH
IIpomexyToyHas arTecTalUsA — KOMILIEKCHBIH I () depeHUPOBAHHBIN 3a- 2
yer
Bcero 72

]




2.3. IlnanupoBanue y4eOHbIX 3aHATHIH C MCNI0Jb30BAHUEM AKTHBHBIX U MHTEPAKTUBHBIX (GOPM M METOI0B 00yUYeHUsI

n/n Tema y4yeOHOr0 3aHATHS

AKTHBHbIE H HHTePaKTHBHbIE GOPMBbI
1 MeTOABbI 00y4eHHs

1 | Tema 3.1. Knaccudukaiiusi, HOMEHKJIATypa U CTPOCHHUE HEOpraHU-
YECKUX BEIIECTB

Jlexnusi-Bu3yanuzanus. [IpezeHtarusi.

2 | Tema 3.2. ®Ou3MKO-XMMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BE-

CocraBneHue KJIACTCPOB. HpGSGHTaHI/IH.

LIECTB
3 | Tema 7.1. Xumus B ObITY U MIPOU3BOJCTBEHHON AeSITENbHOCTH Ye- | Pemenue keiicoB. Pabota B mambix rpynmax. IIpesen-
JIOBEKA TaLMsl.
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3. YCJIOBUA PEATTU3ALIIAHN ITPOT'PAMMbI OBIIEOBPA3OBATEJIBHOM
YYEBHOU JUCIHUIIJIMHbI

3.1. Peasiu3anusi mporpaMmsbl 00111€00pa3oBaTe/IbHON JUCHUILINHBI TPpedyeT
HAJIN4YHUSA Y4eOHOro kadunera/nadoparopun XuMuu

Oo6opynoBanue yueOHOro kadbunera (;iaboparopun):
- I0CA/I0YHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- IEMOHCTPALIMOHHBIE TOCOOMS U MOJIENH;

- yueOHas JIocKa M T.1I.

Texnuuyeckue cpeacrsa 00y4eHus :
- KOMIIBIOTED;
- MYJIbTUMEIUNHBIA IPOEKTOP

JIneH3nOHHOE MPOrpaMMHOe ofecredyeHmne

3.2. MupopmanuoHHOe oOecneYeHne peajn3auuu NporpaMmmbl

3.2.1. [leyaTHbIe U3TaAHUSA

1. Pynzutuc, I'. E. Xumusa. ba3zoBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpTaHU3alNN, peaTu3yIIuXx 00pa3oBaTeIbHbIC MPOTPAMMBbI CpPEIHETO MpodeccH-
oHasibHOTO 0oOpaszoBanus / I'. E. Pynsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocselie-
Hue, 2024. — 336 c. :m1. — (Yuebnuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr :
anektponHbd. - URL: https://znanium.ru/catalog/product/2157236 (Ocrosnoe neuam-
Hoe uzdanue — OI1IU 1.)

2. Paneuxuii, A. M. Xumus. ba3oBblii ypoBeHb. TpeHUPOBOUYHBIE U MPOBE-
pouHbIe paboThHl : yuyeOHOe mocoOue, pa3pabOoTaHHOE B KOMIUIEKTE C YYCOHUKOM JIJIst
o0Opa3oBaTeNbHBIX OpraHU3ali, pean3yIoluX 00pa3oBaTeIbHbIEC TPOrPaMMBbl CpEIHE-
ro npodeccuonanbHoro obpazosanusi / A. M. Pagenkuii. - Mocksa : [Ipocsenienue,
2024. - 81 c. - (Yueonuk CIIO). - ISBN 978-5-09-112813-0. (Ocnosnoe newamuoe u3-
oanue — OI1H 2.)

3.2.2. DJIeKTPOHHBbIE U3IaHUS (IJIEKTPOHHBbIE PECypPChl)

1. Pymzutuc, I'. E. Xumus. ba3zoBeiil ypoBeHb : yueOHUK 711 00pa3oBaTeib-
HBIX OpraHU3alWK, PeaTN3yIONINX 00pa30BaTeIbHBIC TIPOTPAMMBI CPEIHETO Mpodheccu-
oHasbHOTO 0oOpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-
nue, 2024. — 336 c. :un. — (Yuebnuk CI1O). — ISBN 978-5-09-111351-8. - Tekcr :
anektponnbii. - URL: https://znanium.ru/catalog/product/2157236 (OcHosnoe anex-
mponnoe uzdanue — OOH 1.)

2. Andunorenosa 1. B. Xumus : yueOHUK U MPAKTUKYM JIJISI CPETHETO TPO-
(dheccuonanpHOro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. —
2-e u3M., uctp. u gom. — Mocksa : U3parensctBo FOpaiit, 2023. — 291 ¢. — (Ilpo-
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beccuonanpHoe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3IEKTPOHHBIN
// ObpazoBarenbHas iardopma FOpait [caiit]. — URL: https://urait.ru/bcode/513807

3. Huxonbckuii, A. b. Xumus : ydeOHUK U TPAKTHUKyM JJIi CPEIHEro Ipo-
(beccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepe-
pab. u mon. — Mocksa : UznarensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anexkTponHsIil // O6pazo-
BaTenpHas iardopma FOpait [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnos-
Hoe 271ekmpoHHoe usdanue — OO 2.)

4, XuMus : y4eOHHK JUIsl CpelHero npodeccHoHaabHOro oOpa3oBaHus /
1O. A. Jle6enes, I'. H. ®anees, A. M. I'omy6es, B. H. IllanoBain ; mox oOmieit pegakiiy-
eit I'. H. ®aneeBa. — 2-e¢ u3a., mepepad. u gom. — Mocksa : M3narensctBo FOpaiir,
2023. — 431 c. — (IlpodeccuonansHoe oOpazosanme). — ISBN 978-5-9916-7723-3.

— Texcr : snextponnbit // OOpaszoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrosnoe snexmponnoe uzdanue — OOU 3.)
5. Tynuxun, E. Y. Xumus. B 2 4. Yacts 1. O0mias u HeopraHudeckass XuMus:

yueOnuk s CIIO / E. W. Tynukun. — 2-e¢ usf., ucnp. u gomn. — Mocksa :FOpaiir,
2019. — 385 c. - ISBN 978-5-534-02748-8— // OBC Opaiitr [caiit]. — URL:
https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-
513730 (OcHosnoe snexkmponnoe uzoanue — OOH 4.) \

6. www. hemi. wallst. ru OGpa3oBaTenbHbII CalT AJII NIKOJIHHUKOB «XHU-
MUSD).

1. www. chem. msu. su DyieKTpoHHasi OMOIMOTEKA 110 XUMUHU.

8. https://postnauka.ru/themes/chemistry — nekiuu mo XUMHUM Ha caiiTe
[TocTHayka.

Q. www. chemistry-chemists. com ayekTpoHHBIN KypHAT « XUMHKH U XH-
MUSD).

10. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momyNispHBIA  TPOEKT
«OneMeHThsl 00MbINoN Hayku» ((U3MKa, XUMHUS, MAaTEeMaTHKa, aCTPOHOMHUS, HAYKH O
KU3HU, Hayku o 3emiie). HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIEC CTAThU, JICKIIUH,
SHIIMKJIOIIC AN .

11.  http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT Hay4YHO-TIOMYJISIPHOTO
KypHana «IloreHumam.

12.  http://gotourl.ru/4785 (http://www.hij.ru/)  CalT Hay4YHO-TIOMYJISIPHOTO
XKypHaja «XUMUS U )KU3HDbY.

13.  http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  Otkpebitas
ANIEKTPOHHAsE OMOIMOTEKa XuMuueckoro noprana «Chemnety, coaepxut ydeOHbIE U
MH(}OpMaAMOHHBIE MAaTEpPHAIIbI JJI IIKOJILHUKOB U YUUTEIEH.

14.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmarm-
OHHBIC MaTCpHUalibl 00 oJmMIInagax.

15.  http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema aucraHiu-
OHHOTI'O O6y‘-IeHI/I$I, HarpaBJICHHAA B IICPBYIO OUCPCAb HA IIOATOTOBKY K OJIMMIIMAdaM
BCEX YPOBHEH.

16.  http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3biuHbIA caiT o
CBOMCTBAX XMMHUYECKHUX DJIICMEHTOB.
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17.  http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii caiit
OHJIAH-00Pa30BaHus, COACPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX KYPCOB U BH-
JCOJICKIIUI JIJIS IIKOJIbHUKOB, CTYJICHTOB M YUHTEIICH.

18.  http://www.xumuk.ru CaliT 0 XUMHH: KITaCCUYECKUE YUYCOHHUKH, CITPABOY-
HUKH, SHIUKIIONEINH, TIOMCK OPTaHWYCCKUX U HEOPTaHUYCCKUX PEaKIIMid, COCTABICHHE
YPaBHECHUU pEaKIUM.

19.  http://orgchemlab.com/ Caiit, mocBsIEHHBIN MPaKTUYECKOH paboTe B Jia-
O6oparopuu

3.2.3. JIonoJIHUTEeIbHbI€ HCTOYHUKH

1. bamaes, ®@. 3. Xumusa metamioB : yueoHoe nmocodbue / ®. 3. banaes. -
Mocksa ; Bomoraa : Uadpa-Unxenepus, 2024. - 128 c. - ISBN 978-5-9729-1857-7. -
Tekcr : anextponnsIit. - URL: https://znanium.ru/catalog/product/2171835

2. Xumus. 10-# kinace. Yrimyonéunsii yposens / B. B. Epemun, H. E.
Kysemenko, B. U. Tepenun, A. A. Ipo3nos, B. B. JIynun ; nox pen. B. B. Jlynuna. —
10-e u31., crep - Mocksa : IIpocsemienue, 2023. - 448 c. - ISBN 978-5-09-107226-6. -
Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2089923

3. [Mabpuensn, O. C. Xumus. 10-i knacc. ba3oBelii ypoBeHb : y4eOHUK /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3j., crep. — MockBa :
IIpocBemenne, 2024. — 128 c. : ui. - ISBN 978-5-09-112176-6. - TekcT : 31eKTpOH-
HeIi. - URL: https://znanium.ru/catalog/product/2157258

4, [Mabpuensn, O. C. Xumus. 11-ii knacc. ba3oBbiii ypoBeHb : y4eOHUK /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e u3n., crep. — Mocksa :
[Tpoceemenwne, 2024. — 127, [1] c. : wir. — ISBN 978-5-09-112177-3. - Tekcr : 37eK-
TpoHHbIH. - URL: https://znanium.ru/catalog/product/2157262

S. Epemun, B. B. Xumus : 11-ii knacc (yrity0JI€HHBINA YPOBEHb) | YUEOHHUK
/ B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B. Jlynun ; nox pen. B. B. JIynu-
Ha. — 10-e u3a., crep. — Mocksa : [IpocBemenne, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - Tekct : anekrponnsbiid. - URL: https://znanium.ru/catalog/product/2089926

6. Xumust. 11 knacc (6a30BbIil ypoBenb) : yueOHuk / B. B. Epemun, H. E.
Ky3eMmenko, A. A. Jlposnos, B. B. JIynun ; nox. pexn. B. B. JIyauna. - 9-e uzn., crep. -
Mockaa : UznarensctBo "IIpocBemenne", 2022. - 226 c. - ISBN 978-5-09-101653-6. -
Tekcr : anextponnsit. - URL: https://znanium.ru/catalog/product/2090091

7. Pymsutuc, I'. E. Xumus. 11 knacc. ba3oBslii ypoBeHsb : yueOHuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. - 10-e uzz., crep. - Mocksa : [Ipocsemenune, 2023. - 224 c.
- ISBN  978-5-09-108904-2. -  Tekcr :  oanekrponHnbii. -  URL:

https://znanium.ru/catalog/product/2126369
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JTUCHUILJIMHBI

Koa u nanmenoBanue
(popmupyemMbIX KOMIIETEHIIMH

Pa3nen / Tema

THIl OLIEHOYHBIX MEPONIPUATHH

Paznen 1. OcHOBBI CTPOEHHS BelleCTBA

OK 01

Tema 1.1. CTpoeHre aTOMOB XMUMUYECKUX
AJIIEMEHTOB M MPUPOJIa XUMHUIECKOUN CBSI3H

1. TectoBas pabota

2. 3aa4u Ha COCTABJICHUE XUMHUYECKHUX (HOPMYJT
JIBYXaTOMHBIX COCIMHEHUH (OKCHIOB,
CyJnb(pUaA0B, TUAPUIOB U T.I1.).

3. 3agaHus Ha MCHOJIb30BaHUE XUMHUUECKO
CHMBOJIMKHM 1 Ha3BaHUU COCAUHECHUM 110
HOMEHKJIATYp€ MEXITyHAPOIHOTO COIO3a
TEOPETUYECKON U MPUKIATHON XUMUU U
TPUBHAIBHBIX HA3BAaHUM [T COCTABIICHUS
XUMUYECKUX (GOPMYJT TBYXaTOMHBIX
coeAMHEHU (OKCUIOB, CYIb(OUIO0B, TUIPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHUMN
OTJCIBHEIX KJIACCOB

OK 01
OK 02

Tewma 1.2. Ileproauyeckuii 3aK0H U TabaMLIA
J.1. Menneneena

1. TectoBas pabota

2. IlpakTrueckue 3a1aHusl HA yCTaHOBJICHUE
CBSA3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHHEM
CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX
COEIMHEHHI B COOTBETCTBUH C MOJIOKEHUEM
[lepuoanueckoit cucTteme.

3. I[IpakTHKO-OpHEHTHUPOBAHHBIE TEOPETUUECKUE
3a/IaHHsI HA XapaKTEPU3aLNUI0 XUMHYECKHUX

31




JJICMCHTOB.

OK 01

Paznen 2. XuMuveckue peakiuu

Kontponbnas pabora Nel
CrtpoeHue BenecTsa U XUMUUECKUE PEaKIuu

OK 01

Tema 2.1.Tunel XUMHYECKUX PEAKIHIN

1. 3aganus Ha cocTaBieHNUE ypaBHEHUI
peaKLuii:

— COCIMHEHMUSI, 3aMEILIEHUS, PA3JIOKEHUS,
oOMeHa;

— OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKITHI C
MCTIOJIb30BaHUEM METOA IJICKTPOHHOTO
OanaHca.

2. 3a/1aun Ha pacyeT MacChl BEIIECTBA WU
00BbEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJIHOTO U3
YYaCTBYIOIIHUX B PEaKIUU BEIIECTB; PACUEThI
Macchl (00bEMa, KOIMUECTBa BEIIECTBA)
IPOAYKTOB PEAKIINH, €CJIM OJHO U3 BEIIECTB
UMEET MPUMECH

3. IIpakTuueckas padbora Nel Pacuetsl o
XUMUYECKUM (DOpMyJiaM U ypaBHCHHSIM

OK 01
OK 04

Tema 2.2. DAEKTpOJIUTHYECKAS TUCCOLIUALINS U
HMOHHBIN 0OMEH

1. 3amaHus Ha cocTaBIEHUE MOJIEKYJISIPHBIX U
MOHHBIX PEAKIUI C yHaCTUEM KHUCIIOT,
OCHOBAaHUU U COJIEH, YCTAHOBIICHUE U3MECHEHUS
KHCIIOTHOCTHU CPEIbI

2. JJabopatopHast padota Nel Tumsl XUMHUYECKUX
peakiui

OK 01
OK 02
OK 04

Paznen 3. CTtpoeHue u cBOlCTBA
HEOPraHMYeCcKHX BellecTB

Kontponbnas padora Ne2
CBoiicTBa HEOPTAHUYECKUX BEIIECTB




OK 01
OK 02

Tema 3.1. Knaccudukanus, HOMEHKIATypa
CTPOCHHE HEOPTaHMYECKUX BEIIECTB

1. TecroBas pabota

2. 3agayu Ha pacyeT MacCOBOM J0JIU (MacChl)
XUMHUYECKOTO 3JIeMEHTa (COECAUHEHUS) B
MoJIEKyJe (CMecH).

3. IlpakTrueckue 3aJaHus MO KIacCU(PHUKAIUH,
HOMEHKJIaType U XUMHYECKUM (opMyIam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
4. IlpakTryecKue 3aJjaHus Ha ONpe/IeICHHE
XUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKON CBSI3U U THUIIA
KPUCTAJUIMYECKON PEIIeTKU

OK 01
OK 02

Tema 3.2.®PU3UKO-XUMHUYECKHUE CBOUCTBA
HEOpPraHUYECKHUX BEIIESCTB

1. TecToBas paboTa

2. 3agaHus Ha COCTABIICHUE YPAaBHEHUI
XUMHUYECKUX PEAKIUI C y4aCTUEM IIPOCTHIX U
CJIO’KHBIX HEOPTraHWYECKHUX BELIECTB: OKCUIOB
METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHUI ¥ aM(POTEPHBIX THAPOKCUIOB,
HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI MOTYYEHUS.

3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a1aHUsI Ha CBOWCTBA U ITOJYYEHHE
HEOPraHWYECKUX BELIECTB

OK 01
OK 02
OK 04

Tewma 3.3. Unentudukanys HEOpraHUIECKUX
BEILIECTB

1. [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS 110
COCTaBJICHUIO XMMHYECKUX PEAKIHI C ydacTHEM
HEOPTAaHUYECKUX BEIIECTB, UCTIOIb3YEMBbIX JIJIs
UX UACHTU(DHUKAIIHH.

2.JlaboparopHnas pabota Ne2 Mnentuduxarus
HEOPTaHUYECKUX BEIIECTB




OK 01
OK 02
OK 04

Paznen 4. CTtpoeHue u CBOMCTBA
OpPraHu4YecKMX BellecTB

KonTponbnas padorta Ne3
CTpyKTypa U CBOWCTBA OPTaHUYECKUX BEUICCTB

OK 01

Tema 4.1. Knaccuduxarusi, cTpoeHue u
HOMEHKJIATypa OpPTraHMYECKUX BEIIECTB

1. 3amanms Ha cOCTaBICHUE Ha3BAHUM
OPTaHUYECKUX COCANHEHUN 10 TPUBUAIIBHOMN
VI MEXKAYHAPOJIHON CUCTEMATHYECKOM
HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHUE TTOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpraHUYECKHUX BEILIECTB OTJICIbHBIX KJIACCOB.

3. 3amaun Ha onpeeICHUE TPOCTEHIIIECH
(dhopMyJIBI OPraHUYECKON MOJICKYJIbI, UCXOMS U3
3JIEMEHTHOTO0 cocTaBa (B %)

OK 01
OK 02
OK 04

Tema 4.2. CBolicTBa OpraHUYECKUX
COCIMHEHUN

1. 3amanus Ha cOCTaBIECHUE YPABHEHUM
XUMHUYECKUX PEAKIUI C YHaCTUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUM MX COCTaBa U CTPOECHUS.
2. 3ajaHus Ha COCTABJIEHUE YPABHEHHUI
XUMUYECKUX PEAKINI, HILTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
NIPOTEKAHMS JAHHBIX PEAKIUN U TEHETUYECKOU
CBSI3U OPraHMYECKUX BEIIECTB Pa3HBIX KIACCOB.
3. PacueTHble 3a1a4u IO YPABHEHUSAM PEAKLIAN C
y4acTHEM OPTaHMYECKHUX BEILECTB.

4. JTabopaTtopnas pabota Ne3 IIpeBparienus
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU




OK 01 Tema 4.3. Unentudukanust opraHu4ecKux 1.IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUSI 110
OK 02 BEIIICCTB, UX 3HAYCHUE U IPUMEHEHUE B COCTABJICHUIO XMMUYECKUX PEAKIUN C y9ACTHEM
OK 04 OBITOBOI M MPOU3BOJCTBEHHOM JAESITEIIBHOCTH |OPraHUYECKHUX BEIIECTB, B T.4. UCIOJIb3YyEMBIX
IK... YeJIoBeKa JUIA UX UJICHTU(PUKALMU B OBITY U
IIPOMBIIIJICHHOCTH.
2.JIabopaTtopHnas padota Ned M aentudukanms
OPraHUYECKUX COCNUHEHUN OTAECIBHBIX KIACCOB
Pasznea S. Kunernueckue u
TePMOJIMHAMHYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUSA XMMHUYECKHUX PeaKIuil
OK 01 Tema 5.1. CKOpOCTh XUMHUYECKUX PEAKIIHM. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
OK 02 XHWMHUYECKOE PABHOBECHE 3a/laHusl HAa aHaiu3 (PaKTOPOB, BIUSIOIINUX HA
VU3MEHEHHUE CKOPOCTH XMMHYECKON PEAKIINH.
[IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS Ha
npuMmeHenne npuHuuna Jle-lllarense miis
HAXOKIEHUS HAIIPABJICHNS CMEILICHHUSI
PABHOBECHSI XUMUYECKON PEAKLIMU U aHAJIU3
(akTOpOB, BIUAIOIINX HA CMEIICHHUE
XUMHYECKOTO PAaBHOBECHS
Paspnen 6. PacTBopbl
OK 01 Tema 6.1. ITonsitue o pactBopax 1. 3agaun HAa TPUTOTOBIIEHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OPUEHTUPOBAHHBIE PACUETHHIE
OK 07 3a/1aHuUsl Ha JUCIIEPCHBIE CUCTEMBI,

UCIIOJIb3yeMbIe B OBITOBOM M TIPOU3BOICTBEHHON
NEATEIIbHOCTH YEJIOBEKA
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K 11.1.

Kpurepuu oueHku ocBoeHus 0011e00pa3oBaTe/IbHON y4eOHOU JUCHUIINHBI:

Ilposepka 3nanuii no yueoHoll Oucyuniune:

OrneHka «omau4Ho» BBICTABIAECTCS O0YYaIOIIEMYCs, €CJIM OH ITy0OO0KO M MPOYHO YCBOWJI MPOrPaMMHBIA MaTepual Kypca, ucuep-
MBIBAIONIE, MTOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €r0o M3JIaraetr, yMeeT TECHO YBA3bIBAaTh TEOPHUIO C MPAKTUKOM, CBO-
00JTHO CITpaBJIsIETCS € 3a7]a4aMH U BOIIPOCAMHU, HE 3aTPYIHACTCS C OTBETAMU MPU BUIAOU3IMEHEHUH 3aJaHUi, TPaBUIHLHO 000CHO-
BBIBACT NPUHSTHIE PEIICHUS, BIAJEET PA3HOCTOPOHHUMH HABBIKAMHU U MPUEMaMU BBITIOTHEHUS MPAKTUYECKHUX 3a/1a4;

OIICHKA «XOpOui0» BBICTABIISETCS 00yJaromeMycsi, €Clid OH TBEPJI0 3HAET MaTepHall Kypca, TpaMOTHO U TI0 CYIIECTBY H3jaraer
€ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEN B OTBETE HAa BOIPOC, MPABUIILHO MPUMEHSET TEOPETUUECKUE MOJI0KEHUS IPU pe-
IIEHUU MPAKTUYECKUX BOMPOCOB U 3a/1a4, BJIaJIe€T HEOOXOAMMBIMU HABbIKAMU U NMMPUEMAaMU UX BBITIOJIHCHUS;

OLICHKA «)00871em8opuUmeibH0» BBICTABISIETCS 00y4alolleMycsi, €ClIi OH MMEET 3HaHHUS TOJbKO OCHOBHOI'O Marepuania, HO He
YCBOWJI €T0 JIeTaJIel, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBUIbHBIE (DOPMYJIMPOBKH, HAPYIIEHUS TIOTUUECKOMN MOCIIeI0Ba-



TEJIBLHOCTH B U3JI0’KEHUU MTPOTPAMMHOTO MaTepHalia, UCIIBITHIBAET 3aTPYAHEHUS TIPU BBHIMOJIHEHUU IPAKTUYECKUX 3a]1aY;

OLICHKA «HEY008/1emBOpUmMelbH0» BhICTABIISETCA 00yUYaloeMycs, KOTOPbI He 3HAE€T 3HAUUTEIbHON YaCTH MPOTPaMMHOTO MaTe-
puania, JI0MyCKaeT CYHUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSMU PEIIAET MPAKTHUUECKHUE 3a/ladyd WU HE
CIIPABJISIETCS] C HUMHU CAMOCTOSITEIBHO.

Ilposepka npagunvnocmu pacuemod u 0CyuiecmeieHus Heo0Xo0UMbIX 0eliCmeuil no yueOHou oucyuniune:

85 - 100% mpaBUIIbHBIX PACYETOB U IEUCTBUI — «OTIUYHOY

69-84% mpaBUIBHBIX PACYETOB U IEUCTBUN — «XOPOIIO»

51-68% npaBUIIBHBIX PACYETOB U JEHCTBUI — «YAOBIECTBOPUTEIBHO

50% u MeHee — «HEeYAOBIETBOPUTEITBHO
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