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B.1O. MaxHo

Pabouas nmporpamma yuebnoit qucuumumael OO/.07 Xumus ans cnermansaoctu 11.02.17 Paspabotka
AJIEKTPOHHBIX YCTPOUCTB U CHUCTEM pa3paboTaHa B COOTBETCTBUU C TPeOOBaHUSAMU: (eepalbHOTO roc-
yAapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa CPEAHETO O0IIero 0Opa3oBaHusl, YTBEPKICHHOTO IPUKa-
30M Munob6pHayku Poccun ot 17.05.2012 Ne 413 (3apeructpupoBano B Muntocte Poccuun 07.06.2012
Ne 24480); dbenepanbHOro rocyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CpeaHETo MpodeccnoHab-
HOro obpaszoBanus creruanbHocTH 11.02.17 Pa3paboTka 37M€KTPOHHBIX YCTPOWCTB U CUCTEM, YTBEP-
KJIEHHOTO MIPUKA30M MunoOpHaYKH Poccun oT 02.06.2022 N 392
(3apeructpuposBano B Munrocre Poccun 01.07.2022 N 69108); denepanpHOii 00pa3oBaTelbHOM Ipo-
rpaMMbl cpefqHero ooOuiero o0Opa3oBaHUs, YTBEpXAEHHON mnpukazoM Munnpocsemenus Poccun ot
18.05.2023 Ne 371 (3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74228); ¢ yu€toM mpumep-
HOM pabouel mporpammsl 0011e00pa30BaTEIbHON AUCIUIINHBI «XUMUS» AJIs MPOPECCHOHANTBHBIX 00-
pa3oBaTeNbHBIX OpraHU3aluii, METOAMKH MpEeroaaBaHus 0011eo0pa3oBaTeNIbHON JAUCHUTUIMHBL «XH-
MUsD», YTBEpKIAEHHBIMU Ha 3acenaHuu CoBeTa MO OLEHKE KayecTBa NMPUMEPHBIX pabodMx Mporpamm
00111€00pa30BaTENLHOrO U COLUATBHO-TYMAaHUTAPHOTO LIUKJIIOB CPEJHET0 MPodecCHOHATBLHOI0 00pazo-
Banus (mpotokosn Ne 14 or 30.11.2022r.).

Pa3patGorunk(u):
ITerpukuna O.b., npenoxasarens Beicuiel kBanudukanuonHoi kareropuu [’ 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 Cpe/lHero 3BeHa:
obmeobOpasoBarensHas yaeOHas nucnummuaa OO/J[.07 Xumust sBisieTcst 00s3aTeTbHON
4acThio 00I1e00pa30BaTENLHOTO KA MPOrPaMMBbl IOJITOTOBKU CIIELIUATIUCTOB Cpe-
Hero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO nmo cmeumansHoctu 11.02.17 PazpaboTka
DIIEKTPOHHBIX YCTPOUCTB M CUCTEM.

1.2. He.ﬂb U IVIAHUPYEMbIC PE3YJIbTAaThl 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. Ilesin 001mIe00pa3oBaTeIbHON YUeOHOH JUCHTUIITIMHBI
Conepxanue mporpaMmsl o01eoopa3oBarenbHoi yueoHoi auctumminabel OO.07 Xu-
MU HaMpaBJIEHO HA IOCTMXKCHHUE CIICTYIOIICH 11eJIH:

- (opmupoBaHHe y CTYACHTOB NPEJCTABICHUS O XUMHUYECKON COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUpa KaK OCHOBBI MPUHSITHUS PEIICHUN B KU3HEHHBIX U
MIPOU3BOICTBEHHBIX CUTYAIUIX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOTHOMN Ccpeie.

3amaun guctuminael OO /.07 Xumus:

1) copmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IPO-
LIECCOB U SIBJICHUM B OKPY>KaIOILIEH CpeJie, EIOCTHOM HayYHOU KapTUHBI MUPA, B3aUMO-
CBSI3U M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIATH (DOPMYJIBI HEOPTAaHUIECKUX W OPTAaHUUYECKHUX Be-
IIECTB, YPABHCHHSI XUMHYCCKUX PEAKINK, OOBSICHATh UX CMBICI, HHTEPIIPETHPOBATH Pe-
3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIITUX XUMHUYECKUX DKCIEPUMEH-
TaJbHBIX HMCCJIEIOBAHUN C COOMIOACHUEM MpaBusl O0E€30MacHOTO OOpallleHus C Belle-
CTBaMHU U J1a00OpaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh yMEHHUS HCMOJIH30BaTh HMHGOPMAIMIO XUMHUYECKOTO XapakTepa H3
Pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHHS MMPOTHO3MPOBATH TOCIEACTBUS CBOSH JESITCIBHOCTH H
XUMUYCCKUX MPUPOTHBIX, OBITOBBIX M MPOM3BOJICTBEHHBIX IPOIICCCOB,;

6) chopMHpPOBaTh MOHUMAHNUE 3HAYMMOCTH JOCTHIKECHUH XMUMHYECKOW HAyKH U
TEXHOJIOTU JIJIs1 pa3BUTHUS COIL[MATBHOW U TPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemsbie pe3yJbTaTbl OCBOCHHMs 001Ie00pa3oBaTEeILHOM
yueOHoM qucuuiinHbl B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHne AUCIUIUIMHA UMEET MPU (GOPMHUPOBAHUN U PA3BUTHUU OOIIUX H TMPO-
dbeccnonanbHBIX KoMrieTeHIM B cooTBercTBUH ¢ PI'OC CIIO mo crennalbHOCTH
11.02.17 Pa3paboTka 31€KTPOHHBIX YCTPONCTB U CUCTEM.



Kon u HaumenoBanue
(hopmupyemMBbIX KOMITE-
tenuuii (OK, IIK)

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUNIHHBI

odume

AUCHUIIVIMHAPHBIC

OK 01. Beibupatb criocoOsI
pemeHust 3agad npodeccu-
OHAJBHOM  JICATEIILHOCTH
NPUMEHHUTEIBHO K pa3iIiy-
HBIM KOHTEKCTaM

B wactu TpyaoBOro BOCHHMTA-
HHSA:

- TOTOBHOCTh K TPyZly, OCO3HaHUE
LIEHHOCTH MAacTepCTBAa, TPYIOJIIO-
Oue;

- TOTOBHOCTb K aKTHBHOM Jesi-
TEJIbHOCTH TEXHOJOTMYECKOH U
COLIMAJIbHOU HaIIpaBJICHHOCTH,
CIOCOOHOCTh MHULIUUPOBATb,
IUIAaHUPOBaTh U CaMOCTOSATEIbHO
BBIIIOJIHATH TaKYHO AESATEIbHOCTD;
- MHTEpEC K pa3IHuHBIM cdepam

npodeccnoHanbHON  AeATeIbHO-
CTH.
OBnajgenne yHUBepCcAIbHBIMH

yueOHBIMH T03HABATEJIbHBIMU
JNeHCTBUSAIMU:

a) 0a3oBble JOruveckue jeii-
CTBHA:

- CaMOCTOSITENTLHO (OPMYIIUPO-
BaTh U aKTyaJIM3UpPOBaTh MpooIie-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MpPU3HAK WM OCHOBaHUA s
CpaBHEHHs, KJIacCUPUKAUUU U
0000IICHHS;

- ONPEAEIISATh 1ENH IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
WX JIOCTHXKEHUS;

- BBISIBIISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUsI B paccMaTpuBae-
MBIX SIBJICHUSX;

- BHOCUTb KOpPPEKTHUBBI B Jesi-
TEJIBLHOCTh, OIICHUBATh COOTBET-
CTBUE PE3YNbTAaTOB LEJAM, Ole-
HUBAaTh PUCKU TIOCIEACTBUN Jes-
TEJIbHOCTH;

- pa3BUBATh KPEATHBHOE MHBIIILJIE-
HUE TpPU PELIEHUU KU3HEHHBIX
npobiem

0) 0a30BbIe HCCIEI0BATEILCKHE
neicTBUsA:

- BJIaJeTh HaBbIKAMU Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOECKTHOM
NeSTEIbHOCTH, HaBbIKAMU pa3pe-
mIeHUs pooem;

- BBISIBJIATD IMPUINHHO-

- BIIQJIETh CUCTEMON XHMHUYECKUX
3HaHUHM, KOTOpas BKJIIOYAET: OC-
HOBOIIOJIAralonife MOHATHS (XU-
MHUYECKUU DJIEMEHT, aToM, DJJICK-
TpoHHasi 00oyiouka atoma, s-, p-,
d-anekTpoHHBIE OpOWTaNHM  aro-
MOB, HOH, MOJIEKyJia, BaJECHT-
HOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIAIpHAs Macca,
MOJISIDHBIA  00BEM, YIIIEPOIHBIHA
CKeJeT, (yHKIMOHaIbHAas TpyIIa,
panukai, H30MEpHUs, H30MEpHI,
TOMOJIOTMUECKUN PsiZl, TOMOJIOTH,
yIJIEBOIOPOABI,  KHCIOPOA- H
a30TCOJEpKAIINE  COEIUHEHMS,
OMOJIOTMYECKH aKTUBHBIC Bellle-
cTBa (YTJICBOMBI, YXUPBI, OCIKH),
MOHOMED, MOJHUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€MHEHUs, KpUCTAJUIMUECKas pe-
IIETKA, TUIBI XUMHYECKUX peak-
i (OKHCITUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30-U JH-
JNOTEPMHUYECKHE, PEAKIIMM MOHHO-
ro oOMeHa), pacTBOp, IEKTPOIH-
Thl, HEAJIEKTPOJIUTHI, SJIEKTPOJIU-
TUYECKAasl JAMCCOLMALNS, OKUCIH-
Te€Jb, BOCCTAaHOBUTEINb, CKOPOCTH
XUMUYECKOM pPEakUuu, XUMHUYe-
CKOE paBHOBECHE), TEOPUU U 3a-
KOHBI  (TEOpHS  XUMHYECKOTO
CTPOEHHSI OPraHMYECKUX BEIIECTB
AM. byrnepoBa, Teopus 3iek-
TPOJIUTUYECKON  JUCCOLMALUH,
nepuoanueckui 3akoH .M. Men-
JiesieeBa, 3aKOH COXpaHEHHs Mac-
Chbl), 3aKOHOMEpPHOCTH, CHMBOJIU-
YECKUH S3BIK XUMUH, (PaKTOJIOTH-
YECKUE CBEICHMS O CBOWCTBAX,
coCTaBe, MOJydyeHHu u Oe3ormac-
HOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU
JeSITEIbHOCTH YEeJIOBEKa;

- YMETh BBISBISITh XapaKTEpHbIE
MPU3HAKU U B3aUMOCBSI3b H3y4YeH-
HBIX TOHSTHI, TPUMEHSITh COOT-




CJICICTBCHHBIC CBS3M M aKTyasH-
3UpOBaTh 3aj]a4y, BBIJBUIaTh TH-
MOTE3y €€ pelIeHUs, HaXOJIUTh
apryMeHThl i JI0Ka3aTesIbCTBa
CBOMX YTBEpPXKICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PEILICHHUS;
- aHaJU3MPOBATh TOJYYCHHBIC B
XO0JIe pelIeHusl 3a7auu pe3yJibTa-
Thl, KPUTUYECKH OIICHHBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
HM3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B I10-
3HABATEIbHYI0 U TMPAKTUYECKYIO
00J1aCTH JKU3HEACITSIHEHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIJBUTATh HOBBIE HJICH, TMPE/I-
Jaratb OPUTHHAIBHBIC TIOXO0/IbI U
penieHus;

- CIIOCOOHOCTH MX HCIIOJIb30BAaHMS
B MO3HABATCILHON M COLMAJIBHOM
MPaKTHKE

BETCTBYIOIIME MOHITHS MPHU OIU-
CaHUU CTPOCHMS U CBOMCTB HEOP-
TFaHUYECKUX U OpPraHuYecKux Be-
LIECTB U UX MPEBPAILCHUN; BBISB-
JSTh B3aUMOCBSI3b  XUMHUYECKUX
3HaHUM C MOHSTHUSMU U IIPEJICTAB-
JCHUSIMH JIPYTHX €CTeCTBEHHOHA-
YUHBIX MPEIMETOB;

- YyMETb HUCIOJb30BaTh HAWMEHO-
BaHHUS XWMUYECKHX COEIUHEHUN
MEXIYHApOJHOIO COI03a Teope-
TUYECKON U NPUKIIAJHON XUMHUU U
TpUBHAJIbHbIC Ha3BaHUs Ba)KHEH-
X BEIIECTB (ITUJICH, allCTUJICH,
mmnepuH, ¢enon, QGopmanbae-
TUJ, YKCyCHasi KWCJIOTa, TJIMIIMH,
yrapHblii ra3, YIJIEKHCIbIH Tas,
aMMUaK, TallleHas M3BECTh, Hera-
1IeHasi U3BeCTh, MUTHEBAs CoAa U
JIPYTHUX), COCTaBISATH (OPMYIIBI
HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB, YPAaBHEHUSI XUMUYECKUX
peakuuid, OOBSICHATH WX CMBICT;
MOJITBEPXKJIaTh XapaKTEpHbIE XH-
MHYECKHE CBOWCTBA BEUIECTB CO-
OTBETCTBYIOLIUMHU  IKCIEPUMEH-
TaMU | 3alUCSIMH YPAaBHCHHUH XH-
MUYECKUX PEaKLnii;

- YMETh YCTaHaBJIMBAaTh MPHUHA-
JICKHOCTh M3YyYEHHBIX HEOPTraHH-
YECKUX M OPTaHUYECKUX BEIIECTB
K OIpEJeNeHHbIM KjaccaM |
IpyIIlaM COEIMHEHHM, XapakTe-
pU30BAaTh HUX COCTaB U BaKHEM-
[TMEe CBOMCTBA; OMPEAEISATH BUIIBI
XUMHYECKHX CBsi3el (KOBaJICHT-
Hasl, HIOHHAsI, METAUTNYECKas, BO-
JOpOAHAasi), THUIIBI KpHUCTAJINYe-
CKHX PEIIETOK BEIIECTB; KJIACCH-
¢unmpoBaTh XHUMHYECKHE peaK-
ouu,

- chopMHUPOBATh TPEIACTABICHUS:
0 XUMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHOHAYYHOW  KapTHHBI
MHpa, POJIMU XMUMHHU B TO3HAHUU
SIBIIGHUW TpUPOIBI, B (HOPMHUPO-
BAaHWHM MBIIIUICHUSI U KYJIBTYPBI
JUYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOAUMOM IS
pelieHus MpaKkTUYECKUX 3aj1ad U
9KOJIOTHYECKH  OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U




NPUPOIHOM Cpee;

- YMETb IIPOBOIUTHL PACUETHI IO
XUMHUYECKUM (GopMylnaM U ypas-
HCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ C
UCIIO0JIb30BaHUEM bu3nyeckux
BCJIMYMH, XaPaKTCPUIYIOMIUX BC-
IIECTBA C KOJIMYECTBEHHOW CTO-
POHBI: Macchbl, 00beMa (HOpMallb-
HbIE YCIIOBHSI) T'a30B, KOJUYECTBA
BEIIIECTBA; MCIOJIb30BATh CUCTEM-
Hble XMMMYECKHE 3HaHMUA JUIs
NPUHATHSA PELICHUH B KOHKPET-
HBIX KU3HEHHBIX CUTYallUsX, CBS-
3aHHBIX C BCHICCTBAMU U UX IIpHU-
MEHEHUEM

OK 02. Hcnonp3oBath cO-
BPEMEHHbBIE CpPEICTBA IIO-
WCKa, aHAIM3a U WHTepIpe-
Tauu UHQOpPMAIMK U HUH-
(dopMalMOHHbIE  TEXHOJIO-
TUH JUIS. BBITIOJTHEHUSI 337124
npo(heCCUOHATLHOU  JIes-
TEIbHOCTH

B obsiacTH HeHHOCTH HAYYHOTO
NO3HAHUSA:

- c(hOpPMHUPOBAHHOCTb MHUPOBO3-
3peHus, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKl M OOILECTBEHHOM NpaKTH-
KM, OCHOBAaHHOIO Ha Juajiore
KYJIBTYp, CHOCOOCTBYIOILIETO OCO-
3HAHHUIO CBOET0 MecTa B IOJIH-
KYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM
U 4YUTATEIbCKOM KYyJIbTYpBI Kak
CpPEACTBA B3aUMOJICUCTBUS MEKY
JIIOJbMU U TTIO3HAHUS MUPA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JESATEIBHOCTH, TOTOBHOCTH OCY-
LIECTBIISATh IPOEKTHYIO U HCCIIe-
JIOBATEIbCKYIO ACSITEIBbHOCTh HH-
JTUBUYaIbHO U B TPYIIIE;
OBnagenne yHUBepCATbHBIMH
Y4eOHBIMH NO3HABATEJIbHBIMHU
AeficTBUSIMHU:

B) padorta ¢ nHpopManmeii:

- BJIAJIETh HABbIKAMHU TMOJYYECHHS
uHbOpMAlUM U3  HMCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYILIECTBIIATh IOMCK, AaHAJU3,
CUCTeMAaTH3allMi0 U HHTepIpeTa-
U0 “HGOpMAlMK  Pa3IUYHBIX
BUJIOB U (POPM NpeACTaBICHUS;

- CO3/1aBaTh TEKCTHl B PA3JIMUYHBIX
dbopmaTax ¢ yd4eToM Ha3HAYCHHS
uHbOpMAIUK U IIENIEBOW ayAaHuTO-
puM, BBIOMpas  ONTUMAJIBHYIO
¢dbopMy TpencTaBICHUS U BU3Yya-
JI3aLNN;

- OLICHMBATh JOCTOBEPHOCTb, JIE-

- YMeTh IUJIaHUPOBATh U BBINOJ-
HATb XUMMUYECKUH SKCIEPUMEHT
(npeBpaiueHus OpraHUYECKUX
BEILECTB IpU HArpeBaHUHU, HOIY-
YEeHHE ATWJIEHA U HU3YyYEHUE €ro
CBOWCTB, KaYeCTBEHHbIC pEaKIUH
Ha aJbJETujbl, Kpaxmal, YKCYyc-
HYIO KHCJIOTY; AeHaTypauus Oei-
KOB IIpM HarpeBaHUU, LBETHHIC
peakuuu OeNKOB; MPOBOIUTH pe-
aKIIMM MOHHOTO OOMEHa, ompeje-
JATh Cpelly BOJIHBIX PacTBOPOB,
KauecCTBEHHbIE PEaKIUu Ha CYJb-
¢ar-, kapboHaT- U  XJOPHI-
AQHUOHBI, Ha KaTUOH AaMMOHUS;
pelaTe 3KCHEPUMEHTAIbHBIE 3a-
naud no TtemaMm "Meramnel" u
"HemeTamnsl") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH O€30macHO-
CTH NIpH OOpallleHNH C BElleCTBa-
MU U J1a0OpaTOpHBIM 000pYJI0Ba-
HUEM; TpPEJICTaBISTh Pe3yJbTaThl
XUMHYECKOTO JKCIEpPUMEHTa B
dbopme 3amucu ypaBHEHUU COOT-
BETCTBYIOIIUX peakiuii u ¢popmy-
JUpPOBaTh BBIBOABI Ha OCHOBE
9TUX PE3YJbTATOB;

- YMETh aHaJU3UPOBaTh XHUMHUYe-
CKYI0 MH(OpMAITUIO, TOTy4aeMyIo
U3 pa3HbIX HCTOYHHKOB (CpEACTB
MaccoBoii nadopmarum, cets Nn-
TEPHET U JIpYyTHe);

- BJIaJIETh OCHOBHBIMHM METOJAMHU
Hay4HOTO MO3HAHMSA BELIECTB U
XUMHAYECKHUX sIBICHUN (HaOirone-
HUE, HU3MEpPEHHUe, HKCIEPHUMEHT,
MOJICJIMPOBAHUE);




THTUMHOCTh MH(POPMAIINH, €€ CO-
OTBETCTBHE MPABOBBIM H MOpPAJIb-
HO-3THYECKHUM HOpMaM,

- UCTOJIBh30BaTh CPeCTBA UHHOP-
MAIMOHHBIX W KOMMYHHKAIIHOH-
HBIX TEXHOJIOTMH B PEIICHUH KO-
THUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3aIlMOHHBIX 3a7ad C CO-
OyroicHEM TPeOOBaHMA 3PTOHO-
MHKH, TEXHHUKH O€30IacHOCTH,
THTHECHBI,  PeCcypcocOepeKeHuMs,
MPABOBBIX W OTHYECKHX HOPM,
HOpPM  WH(OpMaIMOHHOW  0e3-
OITACHOCTH;

- BJIQJICTh HAaBBIKAMH PacIiO3HaBa-
HUS W 3aIIUTHl HHPOPMAIINH, HH-
dbopmarmoHHO  0€30MacHOCTH
JUYHOCTH,

- YMETb IpPOBOJAUTH PAacCYeThl IO
XUMHAYECKHM (opMylIaM U ypaB-
HEHMSM XUMHMUYECKUX pEaKkIHUi c
HCII0JIb30BaHUEM ¢buzngeckux
BEJIMYMH, XapaKTEePU3YIOLIMX Be-
LIECTBA C KOJMYECTBEHHOM CTO-
POHBI: Macchl, o0beMa (HOpMasb-
HbIE YCIJIOBUS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEM-
HbIE XUMHUYECKHE 3HAHHUS IS
IPUHATHS PELIEHUH B KOHKpET-
HBIX JKU3HEHHBIX CHUTYallUsX, CBS-
3aHHBIX C BELIECTBAMU U UX IpPHU-
MEHEHHEM

OK 04. D¢ddexTuBHO B3au-
MOJIECTBOBaTh U paboTaTh
B KOJUIEKTHUBE U KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTH U CaMOOIpe-
TIEJICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIEeA0BaTENIbCKOM, MPOEKTHOU U
COILIMAIIbHOM AeSITEIBbHOCTH,
OBnajgenne yHUBeEpPCATbHBIMH
KOMMYHUKATHUBHBIMHU [1€iiCTBU-
SIMH:

0) coBMeCTHas1 1esITeJIbHOCTb!

- TIOHUMAaTh U UCIOJb30BaTh IIpe-
MMYILECTBA KOMaHJIHON U WHAM-
BUyaJIbHOM paboThI;

- NPUHUMATH LEJIH COBMECTHOM
JESATEIbHOCTH, OPTaHU30BbIBaTh U
KOOPJIUHUPOBATh JIEHCTBUS 10 €€
JOCTUKEHHUIO: COCTaBIIATh IUIAH
JNEUCTBUM, pacIpelneisiTb poJId ¢
y4€TOM MHEHUH y4acTHUKOB 00-
CYXJaThb pe3yJbTaTbl COBMECTHOMN
paboTHI;

- KOOpJIMHUPOBATb W BBINOJIHATH
paboTy B YCIOBUSX pPEAIbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBaH-
HOTO B3aMMOJICHICTBUS,

- OCYHIECTBISATh  IO3UTHUBHOE
CTpaTerMyeckoe TIOBEJIEeHUE B
pa3IMYHBIX CHUTYyalMsIX, THPOsB-
JISITH TBOPUECTBO U BOOOpaKeHHE,
OBITh UHUIIMATHUBHBIM
OBnageHne yHUBepCcAIbHBIMH
peryJiTUBHBIMH JeHCTBUSIMMU:
) NPpUHSITHE ceOsl M APYrUX JII0-
Aeu:

- YMeTh IJIaHUPOBATh U BHINOJ-
HATh XHUMHYECKUN OKCIECPHUMEHT
(mpeBpatueHus OpPraHUYECKUX
BEIIECTB TPU HArpeBaHHUHU, MOIY-
YeHHe JTHJIEHA U HM3YyYEHHUE €ro
CBOWCTB, KaYeCTBEHHBIC PEAKIUH
Ha aJbJETH/bI, Kpaxmal, YKCYyC-
HYIO KHCIJIOTY; JeHarypaius Oen-
KOB TpPU HarpeBaHWU, I[BETHHIC
peakuuu O€JIKOB; MPOBOJIUTH pe-
aKIMM MOHHOTO oOMeHa, orpeje-
JSATh Cpeny BOJHBIX PacTBOPOB,
KaueCTBEHHBIE PEAKIIMH Ha CYIb-
¢ar-, kapboHaT- U  XJIOpUI-
AHUOHBI, Ha KaTUOH AaMMOHHUS;
pemaTh SKCIepUMEHTAJIbHBIE 3a-
mauyn 1o TemMaM ''Meramael" u
"Hemeramnsl") B COOTBETCTBUM C
MpaBWJIaMU TEXHUKH O€30MacHO-
CTH TNIpH OOpallleHNH C BEeIlecTBa-
MU U 1a00paTOpHBIM 00OpYyIOBa-
HUEM; TPEJCTaBISITh PE3yIbTaThI
XUMHAYECKOTO OJKCIIEPUMEHTa B
¢dopme 3amucu ypaBHEHUH COOT-
BETCTBYIOIIMX PEAKIHi U Hopmy-
JUPOBaTh BBIBOABI HA OCHOBE
3TUX PE3yJbTaTOB




- IPUHUMATbh MOTHUBBI U apryMeH-
Thl APYIUX JIIOACH IPU aHAIHU3e
PE3yJIbTaTOB EATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JPYTUX JIIO/IeH HA OLINOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHH-
MaTh MHP C MO3UIUHU JIPYrOro ue-
JIOBEKa;

OK 07. CogneiicTBOBaThL CO-
XPAaHEHHUIO  OKpPYXKarouien
cpenbl, pecypcocbOepexe-
HUIO, IPUMEHSTH 3HAHUS 00

U3MEHEHUHU KJIuMaTa,
OPUHLUIBL  OEpexIINBOTrO
MpPOM3BOACTBA, 3P HEKTHB-

HO JCHCTBOBaTb B YPE3BbI-
YalHbIX CUTYaLHAX

B o0nacru
BOCIIUTAHUSA:
- c()OPMHPOBAHHOCTb 3KOJIOTHYE-
CKOH KyJIbTYpBhl, IOHUMaHHUE BIIU-
SIHUSI COLUAIbHO-DPKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IIpHU-
POIHOM M COLMAIbHOM CpEnpl,
OCO3HaHUE T100aIbHOr0 XapakTe-
pa 3KOJIOTHYECKUX MPodIIeM;

- IJIAHUPOBAaHUE M OCYLIECTBIIE-
HUE JEHUCTBUM B OKpyXarouen
Cpele Ha OCHOBE 3HAHHUS LEJei
YCTOMYMBOIO PA3BUTHUS UEJIOBE-
YECTBA;

- AKTUBHOE HENPUATUE NEHUCTBUMH,
MPUHOCAIIMX BpeJ OKpYyKarolen
cpene;

- YMEHME IPOrHO3UpOBaTh Heblia-
TONPUATHBIE DKOJIOTMYECKUE TIO-
CIIEACTBUS  TNPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALIATh UX;

- paclIMpeHue OMbITa IEATEIbHO-
CTH D3KOJIOTUYECKOW HaIlpaBJICH-
HOCTH;

- OBJIaJICHHE HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON 1
COLIMAJIbHOW JESITEIHOCTH;

IKOJOI'HIECCKOIro

- chopmupoBaTh MpeACTABICHUS:
0 XHMHYECKOM COCTaBIIIIOIICH
€CTECTBEHHOHAYYHOH  KapTHUHBI
MHpa, POJIM XMMHUHU B TO3HAHUU
SIBJICHUH TpUPOABI, B (HOPMHPO-
BaHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOM
IPAMOTHOCTH, HEOOXOIUMOM MJis
pelieHusl MPakTUYEeCKUX 3ajad U
JKOJIOTHUYCCKHU 000CHOBAHHOT'O
OTHOLLIEHUA K CBOEMY 3JI0POBbIO U
MPUPOIHOM CpelIE;

- YMeTh COOJII0/IaTh MpaBHIia KO-
JIOTUYECKH 11eTIeCO00pa3HOro Io-
BeZICHHs B OBITY M TPYJOBOU Jesi-
TEJIBHOCTH B IEJISIX COXpPaHEHUS
CBOETO 3[I0pPOBbSI U OKpYyXKarolen
MIPUPOJTHOM CPEJIBI;

- YUUTBHIBATh OIMACHOCTH BO3JEH-
CTBUS Ha JKUBBIE OpPraHU3MBI
ONpEJICTICHHBIX BEIIECTB, MOHH-
Masi CMBICT TIOKa3aTels Mpe/eib-
HOM JOIIyCTUMOM KOHIIEHTpaLuu

I[IK 1.2.  OcymecTBiasarh
cOOpKYy, MOHTaX U JE€MOH-
TaX DJIEMEHTOB ODJIEKTPOH-
HBIX OJIOKOB, YCTPOWCTB M
CHCTEM Pa3IMYHOTO THIIA.

B wyactu TpymoBoro BocnuTa-
HHA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTH MacTEPCTBA, TPYIOJIIO-
oue;

- TOTOBHOCTb K AaKTHBHOW Jesi-
TEIbHOCTH TEXHOJOTUYECKOW U
COLIMAJIBHOW  HAIpPaBJIEHHOCTH,
CIOCOOHOCTh MHUIUHUPOBATH,
IUIAaHUPOBaTh M CaMOCTOSATEIBHO
BBITIOJTHATH TAKYIO JESTEIbHOCTD;
- MHTEpEC K pa3IMyHbBIM cdepam

popeCCUOHATBHONU  JCSTEIBHO-
CTH.
OBianenne YHHBepPCATbHBIMHU

yueOHBIMH TO3HABATEJbHBIMU
JNeHCTBUSIMU:

- YMETh BBISBIISITH XapaKTEPHbBIC
MPU3HAKU U B3aUMOCBSA3b U3YUEH-
HBIX TIOHSTHH, TPUMEHSITh COOT-
BETCTBYIOIIME TMOHATUS MPU OMH-
CaHUU CTPOEHMS U CBOMCTB HEOP-
TaHUYECKUX U OpPraHUYECKUX Be-
IIECTB U WX TPEBPAIECHUN; BBISB-
JATh B3aMMOCBSI3b XMMHYECKHX
3HAHUH C TIOHSATHSAMHU U TIPEJICTAB-
JICHUSIMU JIPYTUX €CTECTBEHHOHA-
YYHBIX TIPEIMETOB;

- YMETb NPOBOJUTH PACYETHI IO
XUMUYECKUM (opmysiaM U ypas-
HEHUSIM XUMUYECKUX pEaKIUi ¢
HCIIOIb30BaHUEM (bU3UIECKUX
BEJIMYUH, XapaKTEePU3YIOLIUX Be-
I[ECTBA C KOJMYECTBEHHOU CTO-




a) 0a3oBble JIOrMYecKHe jeii-
CTBHSL.

- CaMOCTOSTEIbHO (OPMYIIHPO-
BaTh U aKTyaJM3UpPOBaTh IpooIie-
My, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBII
MpPU3HAK WM OCHOBaHUA s
CpaBHEHUsA, KIACCHPUKAIMK U
00001IeHHS;

- OTIPEACIISATH 1SN eI TSIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JOCTHKCHUS,

- BHOCUTHb KOPPEKTHUBBI B Jesi-
TEIIbHOCTh, OILICHMBAaTh COOTBET-
CTBUE PE3YJIbTATOB IENIAM, OIle-
HUBaTh PUCKU TOCICACTBUN JIes-
TEIIbHOCTH;

- pa3BUBATh KPEATUBHOE MHBIIILJIE-
HHUE TIpU PEUICHUU >KU3HEHHBIX
pooem

0) 0a30BbIE HCCJIEI0BATEIbLCKHE
JeCTBUA:

- BJaJeTh HaBbIKAMHU Yy4eOHO-
HCCIEA0BATEIBCKON U MPOEKTHOU
JeSATEIbHOCTH, HaBbIKAMU pa3pe-
LIeHUsI Tpo0JIeMm;

- aHaJU3MpPOBaTh IOJYYECHHbIE B
XO0JIe pelIeHusl 3a7a4u pe3yJbTa-
Tbl, KPUTUYECKH OILICHHBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B T10-
3HABaTEIbHYI0 M MPAKTHYECKYIO
00J1aCTH KU3HEICITEIHEHOCTH,

- BBIJBUTaTh HOBBIE WJIEU, MPE.-
JlaraTh OPUTHHAIBHBIC TIOJIXOIBI U
peuieHus;

- CHOCOOHOCTh WX HCHOJIH30BaHUS
B MO3HABATEIbHON U COLIMAJIbHOM
MIPaKTUKE

B) padorta ¢ nHgopmManmeii:

- BJIAJIETh HABBIKAMHU TIOJYUCHHS
uHpopMaMd W3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYUIECTBJISTh TOUCK, aHaJIu3,
CHUCTEMAaTH3AIMI0 U HHTEpIIpeTa-
Mo UHPOpPMAIUU  Pa3TUYHBIX
BHJIOB U (DOpPM TIpPE/ICTaBIICHHUS;

- OLIEHUBATH JOCTOBEPHOCTbH, Jie-
TUTUMHOCTh WH(OpMaInu, ee co-
OTBETCTBUE NMPABOBBIM U MOpasb-

POHBI: Macchl, o0beMa (HOpMasb-
HbIE YCIJIOBUS) ra30oB, KOJINYECTBA
BEIIECTBA; UCMOJIb30BaTh CUCTEM-
HbIC XHMHYECKHE 3HAHUS IS
OPUHSITHUS PEUIeHUH B KOHKpPET-
HBIX )KHU3HEHHBIX CUTYAIIHsIX, CBSI-
3aHHBIX C BEILECTBAMHU U UX IMpH-
MEHEHUEM;

- yMEeThb aHaJU3UPOBATh XHUMHUYE-
CKYI0 MH(OPMAIINIO, TTOTy9IaeMYIO
U3 Pa3HbIX MCTOYHUKOB (CpEICTB
MaccoBoi wH(popMmaIuu, cetb NH-
TEPHET U JApYyTue);

- BIJIQJIETh OCHOBHBIMH METOJIaMH
HAyYHOTO TIO3HAHMUS BEIIECTB U
XHMHYECKHUX SIBIICHUI (HAOIOMe-
HUE, W3MEpEHHUe, OSKCIEPUMEHT,
MOJIETTUPOBAHUE).

- YMeTb COO0JII0/IaTh IpaBUJIa KO-
JIOTHYECKH 11e7ecoo0pa3Horo Imo-
BEJICHUS B OBITY M TPYJOBOU Jesi-
TEIBHOCTH B LENSAX COXPaHEHUS
CBOETO 3JI0pPOBbsl U OKpYXKarolen
IPUPOJIHOM CpEbl;

- YYHUTHIBATh OMACHOCTH BO3JIEH-
CTBUSL Ha JKUBbIE OpPTaHU3MBI
OTIpENIeICHHBIX BEIIEeCTB, TOHU-
Masi CMBICJ TOKa3aTelss IMpeaeib-
HOW JTOYCTUMOW KOHUEHTPALUU




HO-3TUYECKUM HOpMaM;
OBjaneHue yHHMBepPCAJIbHBIMH
KOMMYHHKATUBHBIMU 1€HCTBH-
AMH:

0) coBMecCTHasl J1esITeJIbHOCTb.

- IOHUMAaTh U UCIIOJIb30BaTh Ipe-
UMYIIECTBA KOMAaHIHON W HWH]IHU-
BUYaJIbHOU paboTHI;

- NPUHUMATh LEJIU COBMECTHOM
JeSTeIbHOCTH, OPTaHU30BbIBATh U
KOOpPJMHUPOBATh JCUCTBUS MO €€
JOCTHDKEHHIO: COCTaBIATL IIaH
JICICTBUM, pacOpenessaTh POJIU C
Y4EeTOM MHEHHH yYaCTHHKOB 00-
CYXKJaTh PE3yJIbTaTbl COBMECTHOM
paboTHI;

- KOOPJAWHUPOBATh U BBINOJHATH
paboTy B YCIOBUSX pPEabHOIO,
BUPTYJIBHOTO U KOMOMHHMPOBaH-
HOTO B3aMMOJICHCTBUS;

- OCYIIECTBJISITH  MO3UTHUBHOE
CTpaTEruyecKoe IIOBEJICHUE B
pPa3IUYHBIX CHUTYyalMUsIX, TPOSB-
JIATh TBOPYECTBO M BOOOpaKEHHUE,
OBITH MHUIIMATHBHBIM
OBjaseHne yHHMBEPCAJIbHBIMH
peryJATUBHBIMHU JeHCTBUSIMU:
) NpUHSTHE ceOsi M APYrUX JIIo-
Jei:

- IPUHUMATh MOTHBBI U apTryMeEH-
Thl APYIUX JIIOAECH IPU aHaIU3e
pe3yIabTaTOB AESTEIBHOCTH;

- TIPU3HABATh CBOE MPABO M MPaABO
JPYTUX JIIO/IeH Ha OLITNOKH;

- pa3BHUBaTh CIIOCOOHOCThH TOHU-
MaTh MUp C MO3UILMH JIPYroro ye-
JIOBEKA;

B o0dactu 3KOJOrHYeCKOro
BOCIIMTAHMSA:

- AKTUBHOE HENPUATHE NEHCTBUH,
MIPUHOCSIINX BpEJ OKpYyKarolen
cpene;

- OBJIaJICHWE HaBBIKAMHU Y4eOHO-
HCCIIEI0BATENBCKOW, IIPOEKTHOM U
COIIMAILHOMN NESITEIILHOCTH.
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1.4 IlpakTH4eckasi MOArOTOBKA NMPHU Pean3anuu Y4eOHbIX JMCUHUILINH

[IpakTrUueckass MOArOTOBKA - (opMa OpraHU3aIMU 00pa30BATEIbHOU JESATEIBHO-
CTH TPU OCBOCHUH O0OPa30BATEIBHOW MPOTrpaMMbl B YCJIOBHSX BBINOJIHEHHUS O0ydaro-
IMIMMUCS ONPEIeNICHHBIX BUIOB paboT, CBSI3aHHBIX ¢ Oyaylien npodeccuoHanbHOoM aes-
TEJIBLHOCTBIO M HAIMpaBJIECHHBIX HAa (GOPMHUPOBAHUE, 3aKPEIJICHUE, PA3BUTHE MpPAKTHYE-
CKHUX HABBIKOB U KOMIETEHIINI MO MPOUITI0 COOTBETCTBYIOINIEH 00pa3zoBaTeIbLHOM MPo-
IpaMMBbI

O0beM 4acoB 1o y4eOHOM AucC-
Bun yueOHoro LHUILTHHE
Ne 3aHaTHs/
. no pasaeiy/ B TOM 4YHCJIe
n/n Pa3znen Ne, y4eOHoii aesi- TeMe HA IPAKTHYe-
Ha3BaAaHHUC TCJIBbHOCTH
CKYI0 MIOATO-
TCMbI Ha3BaHHUC
TOBKY IIO
YKa3aHHOMY
3AHATHUIO
1 | Pasgen 1. OcHo- 6/6 0
BBI CTPOCHUS
BellleCcTBa
2 | Pazgen 2. Xumu- 10/10 0
YECKHE PEaKINu
3 | Paszgmen 3 . Ctpo- 16/16 0
€Hhe W CBOMCTBA
HEOPraHUYECKHX
BEIIECTB
4 | Pazmen 4. Crpo- 24/24 0
€Hhe W CBOMCTBA
OpraHUYECKUX
BEIICCTB
5 | Paznen 5. Kune- 4/4
TUYECKHE U Tep-
MOJITHAMHUYe-
CKHE 3aKOHOMeEp-
HOCTH TIpOTEKa-
HUS XUMHYECKHX
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-
STEIbHOCTA Ue- | U3BOJACTBCH- | JKCHHUS XUMHYC-
JIOBEKA HOU Jesd- | CKOM HayKu H
TEIILHOCTHU XUMHUYECKOU
YJeJIOBEKa TEXHOJIOTHH.
8 [IpakTryeckoe 6/4 4
3agsaTue. Ilomck
W aHallu3 KeicoB




0 NIPUMEHEHUU
XUMHAYECKHX Be-
IIECTB U TEXHO-
JOTUH C YYETOM
Oynymieir  mpo-
(heccuoHambHOM
NeSITeIbHOCTH.

IIpencraBnenue
pELIEeHHS KEeCOB.

NTOI'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 (hopMe MPAKTHUECKON MOJrOTOBKU 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 MPUKJIATHOTO MOIYJIs1)
B TOM YHCJIE:
TEOpETUIECKOEe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 4
NuauBuayajbHbIii IPOEKT (1a/HeT) -
3. llpomexyTOoUHAs aTTECTALMSA 2
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-
(eccoHATBHO-OPHMEHTHPOBAHHOE), IPUKJIATHON MO-

AyJIb (PHA HAJIMYHH)

U GOpMBbI OPraHU3AIMHA AESITSJIHbHOCTH 00y4aI0IIUXCH

O0beM yacoB 1o yueOHoOM
AUCUMILIHHE

B TOM 4YHC(CJI€
Ha MpaKTNn4e-

Koanl komnerennmii
¢popmupoBaHuIo KO-
TOPBIX CIIOCOOCTBYET
3JIeMEHT MPOrPaMMbl

pasaeJia, CKYIO IMoAro- (OK, HK)
TeMbl | TOBKY IO YKa-
3aHHOMY 3aHfI-
THIO
1 2 3 4 5
Pasznen 1. OCHOBBI CTPOCHUS BelleCTBA 6
Tema 1.1. Crpoe- | Conepxxanue yueOHOro MaTepuaJjia 4 OK 01
aue aromoB xu-| 1 | CoBpemenHas mojenb cTpoeHust atoma. CUMBOJH-
MHYECKHX JJ1e- YECKHI A3bIK XUMUU. XUMUYECKUHN 3JIEMEHT. DIICK-
MEHTOB U NPUPOaA TpoHHast KoHQuryparusi aroma. 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, npakmuueckux 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 (OKCHUIIOB, CYJIb(QUAOB, TUIPUIOB H
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 DJIEMEHTOB M UX COCJIMHEHUU B COOTBETCTBUHU
¢ 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. ®uznueckuit cmbica llepuou-
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, DJEKTPOOTPUIATEIIBHOCTh 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

10




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. CTpoeHne U CBOMCTBA HEOPrAaHUYECKHUX BellleCTB

16
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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

1

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-
LEHTPAlMHd PEArupyroOLIMX BELIECTB, TEMIIEPATYPhI
Y TUIOLIAIM PEAKIIMOHHOW MTOBEPXHOCTU. TeruioBbIE
b (}EKTh XUMUYECKUX PEAKIUN. DK30-U IHIOTEP-
MHYECKUE, PEAKIIUU.

O6paTtuMoOCTh peakiuil. XUMHUECKOE PABHOBECHE
U €ro CMEINICHUE MOJ ICUCTBUEM Pa3nyHBbIX (ak-
TOPOB (KOHIEHTpAllUsl PEareéHTOB WM TMPOJYKTOB
peakiuy, JaBlICHHE, TeMmIlepaTypa) IS CO3JaHus
ONTUMAJIBHBIX YCJIOBUM MNPOTEKAHUS XUMHYECKHX
rpoueccoB. IIpunmun Jle [latense

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 CMEICHUS PABHOBECUS XUMU-
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

PacTBOpPOB

Ned \ [IpuroroBneHne pacTBOPOB

OK 01
OK 02
OK 04
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| IIpodeccuoHaIBLHO OPHEHTHPOBAHHOE COACPKAHME

Paznen 7. XuMus B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKA 6
Tema 7.1. Xumus | Conep:kaHue y4eOHOro MmaTepuasa 6 OK 01
B ObiTy W mpou3-| 1 | HoBeitmme nOCTHKEHUS XUMUYECKOW HAYKH M XH- OK 02
BOJICTBEHHO J1esi- MUYECKON TexHoJIoTHH. Poib xuMum B obecrede- OK 04
TEJLHOCTH 4eJIo- HHUM 3KOJIOTUYECKOM, SHEPreTUYECKON WU MUILEBOMN OK 07
BeKa 0e30MmacHOCTH, pa3BUTUM MeauunHbl. [IpaBumna mo- [IK 1.2
WCKa W aHalln3a XUMUYECKOH WH(MOpPMAIUU U3 pas3-
JUYHBIX UCTOYHUKOB (HayuyHas W ydyeOHO-Hay4yHas
JUTEpaTypa, CpeACTBA MacCOBOM HH(POpPMAIINH,
cetb IHTEpHET)
B mom uucne, npakmuueckux 3aHamui 4
1 |Ilouck u aHaiMU3 KEWCOB O MPUMEHEHUHU XUMHUYeE-
CKMX BEIIECTB M TEXHOJOTHM ¢ ydeToM Oyayiiei
poheCCUOHAIBHON JIEATEIIbHOCTH.
2 | IlpencraBieHue pe3yiabTaTOB pEIICHUS KEHWCOB B
dbopme MUHH-TTOKJIaJa C MPe3eHTaIHeH
IIpomexyToyHas arTecTalUs — KOMILIEKCHbIH I () depeHIUPOBAHHbIN 3a- 2
yer
Bcero 72




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

Ne AKTHBHbIE U HHTEPAKTUBHbIC (GOPMbI
n/n Tema yyeOHOI0 3aHATUA U MeTOAbI 00y4YeHusl
1 | Tema 3.1. Knaccudukanus, HOMEHKIaTypa U CTPOCHUE HEOPraHU- Jlexums-uzyanusanus. [Ipezenranus.
YECKUX BELIECTB
2 | Tema 3.2. ®U3MKO-XUMUYECKHUE CBOMCTBA HEOPraHUYECKUX BeE- Cocrasnenue knacrepos. [Ipezenranust.
IIECTB
3 | Tema 7.1. Xumus B ObITY U MPOU3BOJCTBEHHOU JAeaTenbHOCTH Ye- | Pemenne keiicoB. PaboTta B Manbix rpynmnax. [Ipesenra-
JI0BEKA s,
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3. YCJIOBUA PEATTU3ALIIAHN ITPOT'PAMMbI OBIIEOBPA3OBATEJIBHOM
YYEBHOU JUCIHUIIJIMHbI

3.1. Peasmu3anusi mporpaMmsbl 00111€00pa3oBaTe/IbHON JUCHMILIMHBI TPeOyeT
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.

TexHuuyeckue cpeacrsa 00y4eHUs :
- KOMIIBIOTED;
- MYJIbTUMEIUNHBIA IPOEKTOP

JIneH3nOHHOE MPOrpaMMHOe ofecredyeHmne

3.2. MupopmanuoHHOe oOecneYeHne peajn3auuu NporpaMmmbl

3.2.1. [leyaTHbIe U3TaAHUSA

1. Pynzutuc, I'. E. Xumus. ba3zoBblil ypoBeHb: y4eOHUK Jisi 00pa3oBaTelib-
HBIX OpraHU3alWK, peaTu3yIoNuX 00pa3oBaTeIbHBIC TPOrPAMMBI CPEIHETO TpodeccH-
oHasibHOTO OOpaszoBanusi / I'. E. Pyasutuc, ®@. I'. ®enbnman. — Mocksa: I[Ipocselie-
Hue, 2024. — 336 c.: mwin. — (Yueonuk CIIO). — ISBN 978-5-09-111351-8. - Tekcr:
anekrponnbii. - URL: https://znanium.ru/catalog/product/2157236 (OcHoBHOE Tieuart-
Hoe uzmaanue — OIN 1.)

2. Paneuxuii, A. M. Xumus. ba3oBblii ypoBeHb. TpeHUPOBOUYHBIE U MPOBE-
pouHbIe paboThHl : yueOHOe mocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHUKOM JIJIst
o0pa3oBaTeNbHbIX OPraHU3aIui, Pean3yIOIMNX 00pa30BaTelbHbIC TPOTPAMMBI CPEIHE-
ro npodeccuonambHoro obpazoBanus / A. M. Pagenkwmii. - Mocksa: IIpocBemenue,
2024. - 81 c. - (Yueonuk CIIO). - ISBN 978-5-09-112813-0. (OcHOBHOE M€YaTHOE W3-
nanue — OIIA 2.)

3.2.2. DJIeKTPOHHBbIE U3IaHUS (IJIEKTPOHHBbIE PECypPChl)

1. Pymzutuc, I'. E. Xumus. ba3zoBbiil ypoBeHb: yueOHUK Jisi 00pa3oBaTelib-
HBIX OpPTaHM3aluN, peaTu3yIInX 00pa3oBaTeIbHbIC MPOTPAMMBI CPETHETO MPOdecCH-
oHasbHOTO 0oOpaszoBanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa : [Ipocsere-
uue, 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 JJIsI CPETHETO TIPO-
(deccruonanbHoro oopasosanus / 1. B. Aupunorenona, A. B. badkos, B. A. ITonkoB. —
2-e u3M., uctp. u gom. — Mocksa : U3parensctBo FOpaiit, 2023. — 291 ¢. — (Ilpo-
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https://znanium.ru/catalog/product/2157236

beccuonanpHoe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 3IEKTPOHHBIN
// ObpazoBarenbHas iatdopma FOpaiit [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-¢ u3a., nepe-
pab. u mon. — Mocksa : UznarensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccruonans-
Hoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Texkct: anexrponnsiit // O6pa3oBa-
tenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537 (Ocnosnoe
anekmponnoe uzoanue — OOHU 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 m3a., mepepad. m gom. — Mocksa: MznmarensctBo HOpaiit,
2023. — 431 c. — (IlpodeccuonansHoe oOpazosanme). — ISBN 978-5-9916-7723-3.
— Texcr : snextponnbit // OOpaszoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513073 (Ocrosnoe snexkmponnoe 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.

9. WwWWw. chemistry-chemists. com 3JIeKTpOHHBIN KypHAT « XMUMHKH 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. JIONOJTHUTEIbHbIE 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 uzn., crep. - Mocksa: [Ipocsemenue, 2023. - 224 c.
- ISBN 978-5-09-108904-2. - Texcr: ANEKTPOHHBIN. - URL:

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

Koa v HammeHOBaHUe
(popmMupyeMbIX KOMIIETEHIUM

Pa3nen / Tema

THIl OLIEHOYHBIX MEPONIPUATHH

Paznen 1. OcHOBBI CTPOEHHS BelleCTBA

OK 01

Tema 1.1. CrpoeHue aTroMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOAA XUMUYECKON CBSI3U

1. TectoBas pabota

2. 3amaun  Ha COCTaBJIEHHE XHUMHYECKHUX
dbopMy JBYXaTOMHBIX COEIMHEHUU (OKCHJIOB,
CyJnb(pUaA0B, TUAPUIOB U T.I1.).

3. 3amaHus Ha WCHOJIb30BAHUE XUMHUYECKOU
CMMBOJINKM W Ha3BaHMM COEOUHEHHUUN TIO
HOMEHKJIAaType MEKIyHApOIHOTO coro3a
TEOPETUUYECKOW U IPUKIATHOM XUMHUHU U
TPUBHAIBHBIX HA3BaHUW JJISI  COCTaBJICHUS
XUMUYECKUX bopmyn JIBYXaTOMHBIX
COEIMHEHMI (OKCHUJIOB, CYJIb(PUA0B, TUAPHUIOB U
T.I.) U JPYrUX HEOPTraHUYECKUX COCIUHCHUN
OT/ICJIbHBIX KJIACCOB

OK 01
OK 02

Tema 1.2. Ilepuonnyeckuii 3akoH U TabaMLA
J.1. Menpaeneena

1. TectoBas pabota

2. IlpakTnyeckue 3afaHusl Ha YCTAHOBIICHUE
CBSA3U MEXIY CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB W MEPUOANYECKUM HM3MEHEHUEM
CBOMCTB XHMMHMYECKHX D3JEMEHTOB M HX
COEIMHEHHII B COOTBETCTBUU C IOJIOXKEHUEM
[Tepunoanyeckoit cucreme.

3. I[IpakTHKO-OpHEHTHUPOBAHHBIE TEOPETUUECKUE
3alaHisl Ha XapaKTEepU3aLMI XHMHYECKHX
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JJICMCHTOB.

OK 01

Paznen 2. XuMuveckue peakiuu

Kontponbnas padora Nel
CrtpoeHue BeniecTBa U XUMHUECKUE PEaKIun

OK 01

Tema 2.1.Tunel XUMHYECKUX PEAKIHI

. 3aganuss Ha COCTaBJIEHHE YpaBHEHUU
peaKLuii:

—  COCOWHEHUS, 3aMEIICHUs, Pa3JIOKCHHUSI,
oOMeHa;

— OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKITUit
C WCMOJb30BAaHMEM METOAA AJIEKTPOHHOTO
Oamanca.

2. 3amaun Ha pacyeT Macchl BEIIECTBA HJIU
00béMa Ta30B 10 M3BECTHOMY KOJIHYECTBY
BCIIIECTBA, Macce WM OO0BEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKIUH BEIIECTB; pPacuéThl
Maccel  (00b€Ma, KOIMYECTBA  BEIECTBA)
MPOJYKTOB PEAKIIUH, €CIU OJIHO M3 BEIICCTB
UMeeT IPUMECH

3. Ilpaktuueckass pab6ora Nel Pacuerbl 1O
XUMUYECKUM (DOpMyJiaM U ypPaBHCHHSIM

OK 01
OK 04

Tema 2.2. DAEKTpOJIUTHYECKAS TUCCOIUALINS U
HMOHHBIN 0OMEH

1. 3amaHus Ha COCTaBIIEHHE MOJEKYJISPHBIX U
MOHHBIX pEaKIMil ¢ y4acTHEM  KHUCJOT,
OCHOBAaHUU W COJIEH, YCTAHOBJICHUE U3MEHECHUSA
KHCIIOTHOCTHU CPEIbI

2. Jlabopatopnass  pabota
XMMHUYECKUX peaKun

Nel Tunsl

OK 01
OK 02
OK 04

Paznen 3. CrpoeHue U  CBONCTBa

HCOPraHn4e¢CKMUX BEIICCTB

Kontponbnas padora Ne2
CBoiicTBa HEOPTAHUYECKUX BEIIECTB




OK 01
OK 02

Tema 3.1. Knaccuduxanus, HOMEHKIATypa H
CTPOCHHE HEOPTaHMUECKUX BEIIECTB

1. TecroBas pabota

2. 3ajaud Ha pacyeT MacCoOBOM JOJM (MaccChl)
XUMHUYECKOTO  dJIeMEeHTa  (COeAUMHEHHUs) B
MoJIEKyJe (CMecH).

3. [IpakTuueckue 3agaHus Mo KiacCU(PHUKAIIH,
HOMEHKJIaType ¥ XUMUYECKUM (opmyiam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
4. IlpakTuueckue 3aJaHus Ha OIpeAesICHHUe
XUMHUYECKON AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHUJ]a XUMHYECKOW CBSI3M U THUIIA
KPUCTAJUIMYECKON PEIIeTKU

OK 01
OK 02

Tema 3.2. DUUKO-XUMHUYECKUE CBOWCTBA
HEOPraHUYECKHUX BEIIESCTB

1. TecToBas paboTa

2. 3agaHus Ha COCTABJICHHE YpaBHEHUM
XUMUYECKUX PEaKUUW C y4acTUEM MPOCTBIX U
CJIOKHBIX HEOPraHWYECKHX BEIIECTB: OKCHJIOB
METAJJIOB,  HEMETAUIOB U amM(OTEpPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX KHCJIOT,
OCHOBaHMI ¥  amM(pOTEPHBIX TUIPOKCUIOB,
HEOPTaHUYECKUX COJIEH, XapaKTepU3yIOIIHNX HX
CBOMCTBA U CIIOCOOBI MOTYYEHUS.

3. [IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUCCKHUE
3aaHUsl  ~ HA  CBOWMCTBA W MOJy4YECHHUE
HEOPraHWYECKUX BELIECTB

OK 01
OK 02
OK 04

Tewma 3.3. Unentudukanys HEOpraHUIECKUX
BEILIECTB

1. TIpakTHKO-OpHEHTUPOBAHHBIC 3aJaHUS IO
COCTaBJICHUID  XUMMYECKUX  pEakiuud ¢
y4acTUEM HEOPTaHUYECKUX BEIIECTB,
UCTIOJIB3YEMBIX JIJISl X UACHTU(UKALIUH.
2.Jlaboparopnast padota Ne2 Wnentuduxarus
HEOPraHWYECKUX BEILECTB




OK 01
OK 02
OK 04

Pa3znen 4. Crpoenne
OpPraHu4YecKMX BellecTB

)| CBOHCTBA

KonTponbnas padora Ne3
CTpyKTypa U CBOWCTBA OPTaHUYECKUX BEIICCTB

OK 01

Tema 4.1. Kiaccudukanms,

CTPOCHHE W

HOMEHKJIaTypa OPTaHUYECKHUX BEIIECTB

1. 3Bagmanus Ha  COCTaBJICHUWE  Ha3BaHHU
OPraHWYECKUX COCIUHEHUN IO TPUBHUAIBHOU
158105 MEXKIYHAPOIHOU CHUCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3amaHMs HAa COCTaBJICHHEC IIOJNIHBIX |
COKpAaIIEHHbBIX CTPYKTYPHBIX bopmyn
OpraHUYECKHUX BEIIECTB OTJEIbHBIX KJIACCOB.

3. 3agaum Ha ONpEICNICHHE MpocTeumen
dbopMyJIbl OpraHUYeCKOW MOJIEKYJIbI, UCXOS U3
3JIEMEHTHOTO0 cocTaBa (B %)

OK 01
OK 02
OK 04

Tema 4.2. CBoiicTBa
COeIMHEHUN

OpPraHHUYICCKHUX

1. 3amaHMss Ha COCTaBIICHHE YpaBHEHUU
XUMHUYECKUX peakuuii C y4acTueM
OpraHMYECKHUX BEIIECTB HAa OCHOBAHMHM MX
COCTaBa U CTPOECHMUS.

2. 3amaHusi Ha COCTAaBJIEHUE YpaBHEHUI
XUMUYECKUX  PEAKUUH,  WUIIOCTPUPYIOIIMX
XUMUYECKHUE CBOMCTBA C yYE€TOM MEXaHU3MOB
NIPOTEKAaHMS JTAHHBIX PEaKIMM M N€HETHYECKON
CBSI3U OPraHMYECKUX BEIIECTB Pa3HbIX KIACCOB.
3. PacueTHble 3a1a4n O YpaBHEHUSAM PEAKLIHN
C YYaCTUEM OPTaHUYECKUX BEIIECTB.

4. JlabGopatopHas pabota Ne3 IlIpeBpaiienus
OpraHUYECKUX BEIIECTB IPU HarpeBaHUU




OK 01

Tema 4.3. Wnpentudukanus OpraHUYECKUX

1. IIpakTUKO-OpHEHTHPOBAHHBIE 3aJAHMS I10

OK 02 BEIIECTB, WX 3HAYEHWE M IIPUMECHEHHUE B|COCTABICHUIO  XMMHYECKHX  pPEAKUUA ¢
OK 04 OBITOBOI M TMPOU3BOACTBEHHON NEATEIbHOCTH| yYaCTUEM OPraHMYECKUMX BEHIECTB, B T.U.
IIK 1.2 YeIo0BeKa UCTIONIB3YEMBIX JUISI UX UACHTU(UKALNN B OBITY
Y IPOMBIIIEHHOCTH.
2. JIaboparopHast pabota Ned Unentuduxarus
OpraHUYEeCKUX COEIMHEHUI OTJEIbHBIX
KJIaCCOB
Pazgen 5. Kunernueckue U
TePMOAUHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEeKAHUSA XMMUYECKHUX PeaKIuil
OK 01 Tema 5.1. CkopocTh XUMHUYECKUX peakuuil.| [[pakTHKO-OpUEHTHUPOBAHHBIE TEOPETHYECKHUE
OK 02 XUMHUUYECKOE paBHOBECHUE 3alaHusl Ha aHaiuu3 (HaKTOpOB, BIMSIONIUX Ha
U3MEHEHUE CKOPOCTH XUMHUYECKON pPEaKIHH.
[IpakTUKO-OpUEHTUPOBAHHBIE  3aJaHUsl  Ha
npuMenenue npuHouna Jle-Illarense s
HaXOXKIEHUS HaIpaBJIeHUs CMElIeHUs
pPaBHOBECHUSI XMMHUYECKOM peaklMH W aHalIu3
(dakTopoB, BITUSIFOLLIAX Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS
Pasznen 6. PacTBopsbl
OK 01 Tema 6.1. Ilonsitue o pactBopax 1. 3amaumn Ha NPUTOTOBIICHUE PACTBOPOB.
OK 02 2. IIpakTUKO-OPMEHTHPOBAHHBIE PACUETHHIE
OK 07 3aJaHus Ha JACTIEPCHBIEC CHCTEMBI,
HCTIOJIb3YEMBIE B OBITOBOM "

HpOI/ISBOI[CTBeHHOI‘/JI ACATCIBbHOCTH YCIIOBCKA




OK 01 Tema 6.2.UccnenoBanue cBoicTB pactBopoB | JJabopatopnas padota Ne5 Ilpurorosnenue
OK 02 pacTBOPOB
OK 04

OK 01 Paznen 7. Xumus B ObITY U 3ammura Kerca

OK 02 MPOM3BOJACTBEHHOM AeATEILHOCTH YeJI0BeKa
OK 04
OK 07

OK 01 Tema 7.1. Xumus B ObITY ¥ IPOU3BOJICTBEHHOM | 3aluTa Keiica
OK 02 JEATEIBbHOCTH YEJI0BEKa
OK 04
OK 07
[IK 1.2

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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