[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

(PHO: brnosa Coerra UCTepcTBO HAYKU 1 BhIcLIefo obpasoBaus Poceniickoii denepauun
NlomxHocTb: 3amecTuTeNb AUPEKTOPa Md y4eDHQ-BOCTMTaTeNbHON paboTe

Nata nognucanng: 27.11.2025 15:39:47 DezepanbHOE TOCY1aPCTBEHHO® OrO/KETHO®

YhukanbHbiit nporpammbi kniod:  0Opa30BaTEIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHUs
Lealdtel02a2 e e A Pkt Foc yauBepcuteT uM. H.M. ®eaopoBcKoro

[HomuTexHUUECKUMN KOJUIEIHK

PABOYAS ITPOT'PAMMA
00111e00pa30BaTEIbHOM THCIUIIIMHBI

XUMUs

AJIA CIICNUAJIBbHOCTH

13.02.01. TennoBsle 2NEKTPUUECKNE CTAHIIUN

2025



Pabouass mporpamma y4eOHON IUCHMIUTMHBI «XUMUS» pa3paboTaHa Ha OCHOBE
aKkTyanusupoBaHHoro @enepaibHOIO0 TrOCYJAapCTBEHHOIO 0Opa3oBaTENbHOIO
crangapra (manee ®I'OC) cpemnero mnpodeccHoHANBHOrO 00pa3oBaHUs IO
cnenuanpHoCcTH 13.02.01. TennoBble 3neKTpuYecKue CTaHLIUA

Oprannsanus-pa3zpaboruuk: [Tonurexuunyeckuit komwremxk ®I'BOY BO
«3arnosIipHBIA rocyiapcTBEHHbIH yHUBepcuTeT uM. H.M. @enopoBckoro»

Pa3paboruuk: /[anunoBa AnHa HukomnaeBHa, mpenoaBaTenb

PaCCMOTpeHa Ha 3aCCIaHun HpeﬂMeTHOﬁ KOMHCCHU €CTCCTBCHHOHAYYHBIX
JAUCIHUIIIINH

i
AW ok
’ l//// (67
1% Vo

IIpencenarens komuccuu M. B. Oneiiank

4

YTBepXkAeHa METOAMYECKHMM COBETOM IoJIdTexHHUYecKoro komiemka ®I'bBOY BO
«3anoJIsIpHBIM rocy1apcTBeHHbINH yHUBepcuTeT uM. H.M. @enopoBckoro»

Ve

TIpoToKoT 3acenanust MeTomaeckoro coera Ne £ ot «A<» 70 20%r

7.
7/ o
o

3am. mupekrTopa mo YBP A.B. IletyxoBa




COJEPKXAHHUE

1 Tacmopt paboueii mporpaMMbl YIEOHON TUCTIATUIMHBL. . .« euuenereneeenennnnen. 4
2 CTpyKTypa U COAEpKaHUE YUCOHOU JUCTIUIIITHHBL. ... vveeneeneeneenneannennennn. 8
3 VYcnoBus peanu3anuy MporpaMMbl YU€OHOW JUCIUTUIHHBL. . ....c...ueneenenenen, 19

4 KOHTpOJb U OlLIEHKA Pe3yIbTaTOB OCBOCHUS YU4EOHOU TUCHUIUIUHBEL. . ...........21



1 TIACIIOPT PABOYENA TIPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

1.1 ObaacTh NpUMEHEeHHUs MPOrPaAMMBbI YUeOHOM TUCIUIIMHBI

PaGouast mporpamMma ydeOHON AWCITUIUIMHBI SBISETCS 005S3aTeILHON 9acThIO
IpOrpaMMbl TIOJATOTOBKM CIELUATNCTOB CPEAHETO0 3BEHA B COOTBETCTBUH C
akryanuzupoBaHHbiM DPI'OC CIIO no cnenuansHoctu 13.02.01. Temosbie
AIIEKTPUYECKUE CTAaHIIUU

TpynoeMKoCTh TUCIUTUIMHBI « XUMUS» Ha 0a30BOM YpOBHE COCTaBIsIET 68

4acoB, U3 KOTOphIX 62 yaca - 6a30BbIl MOAYJIb (6 pa3/ieaoB) U 6 4acoB -
MPUKIIaIHOM MOYyJIb (1 pa3ien), BKIIOYArONUi MpakKTHKa-OpUEHTUPOBAHHOE
coJiep)KaHre KOHKPETHOU MPpodeCcCHu MiIu CIEIUaTbHOCTH.

[TpuknaaHOi MOTYNh BKIIFOYAET OAMH paszzaen. Paznen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEJIOBEKA» peaqnu3yeTcs JJIsl BCEX
npodeccuil/crenuaribHOCTeN Ha MaTepuase KeMCcoB, CBA3aHHBIX C 9KOJIOTHYECKOU
0€30IMaCHOCThIO U OIIEHKOM MOCIIEICTBUI OBITOBOM U MPOU3BOJICTBEHHOM
NEATEIIbHOCTH, 110 OTpacyisiM Oyyiiel mpodecCUOHAIBHON EATeIbHOCTH
oOydJarommxcs.

1.2 Mecto y4yeOHOl AUCUMILIMHBI B CTPYKType MPOrpaMMbl

MOATrOTOBKHM CIIEIHAJIUCTOB CPeIHEro 3BeHa:
VYyeOHast AUCHMIUIMHA « XUMUSD BXOJUT B 00111€00pa30BaTeNbHbIN yueOHBIH

IIUKJI U OTHOCUTCS K 00111€00pa30BaTeIbHBIM 0a30BbIM JUCHIUILIMHAM.

1.3 Heau u 3agayM JUCUUILIMHBI — TPe0OBaHUA K Ppe3yJbTaTaMm
OCBOEHMS TUCIHUILINHBI:

Conepxanue mporpaMmbl 00111e00pa30BaTEIbHON JUCHUTUIUHBI « X AMUS

HAIIPaBJICHO HA JOCTUKEHUE CIEAYIOINX LeJIei:

— GopMUPOBAHUE CUCTEMbI XUMUYECKUX 3HAHUHN KaK BaKHEHIIIEH
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH
JIeKaT KITF0YEeBbIE MOHATUS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XUMUU,
OCBOEHUE fA3bIKAa HAYKH, YCBOCHUE U TIOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHnI T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHS;

— (¢dopMUpOBaHUE U PA3BUTUE MPEJICTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIUuid, HEOOXOUMBIX JJIsI MIPUOOPETEHUS
YMEHUM OPUEHTUPOBATHCSI B MUPE BEIIECCTB U XUMUUECKUX SIBICHUM,
UMEIOITUX MECTO B MIPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

— Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOIMIOCHUEM U
O00BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TTPABUIT
0e301acHOro OOpaIeHUs C BEIIECTBAMH.
3amauyu TUCUMILIUHBI:

1)  chopmupoBaTh MMOHUMaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB M SIBJICHUU B OKPYKAIOIIEH cpejie, a TaKKe HUX CBS3b C
LIEJIOCTHOW HAy4YHON KapTUHOM MUpPa U APYTUMU €CTECTBEHHBIMU HayKaMU;



2)  pa3BUTh yMEHHS COCTaBIISATH (OPMYJbI HEOPTaHWUECKUX U
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEaKLUid, OOBACHATh UX CMBICI,
UHTEPHPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) chopmMHpOBaTh HABBIKM TPOBEACHUS MPOCTEHINNX XHUMHUYCCKHX
HKCIIEPUMEHTAJILHBIX HCCIIEIOBAaHUN C COOMIOZCHUEM TMpaBUi 0E€30MacHOTO
oOpalleHus ¢ BEIeCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMCHHS HAXOJWTh, AaHAJIM3UPOBATh W HCIOJB30BATh
uHOOPMAITMI0O XUMHYECKOTO XapakKTepa W3 pPa3IudyHbIX HH()OPMAIMOHHBIX
WCTOYHHUKOB, BKJTIOUAsl yUeOHYIO JIUTEPATypPy, HAyYHbIC MyOIMKAIUA U UHTEPHET-
pecypchl;

5) chopmupoBaTh yMEHHS IIPOTHO3HPOBATH  TIOCICACTBHS  CBOCH
NEATETPHOCTH W XUMHUYECKHX MPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBASI BOBMOKHBIEC SKOJIOTMYECKUE U COLIUAIIbHBIE BO3CHCTBUS;

6) cdopmHupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTHIKCHUH XMMHUYECKON
HAyKW M TEXHOJIOTUH IS Pa3BUTHUSI COIMAIBHOW M TMPOU3BOACTBEHHON cep c
yYMEHUEM MIPUBOUTH MPUMEPHI UX MPUMEHEHHS B Pa3IMUHbIX c(pepax >KU3HHU.

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI Kypca Yy o0y4aronierocs
bopMupyIOTCA CEAYIONINE 001Me KOMIETEHLINN:

OK O01. Beibupatre crnocoObl pemieHus 3a1ad  npodeccuoHaIbHOM
NESATETbHOCTH MPUMEHUTETHFHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonw3oBaTh COBPEMEHHBIC CpPEACTBA IIOMCKA, aHaIu3a U
UHTEpIpeTauuu uHpopMauu 1 HHOOPMALIMOHHBIE TEXHOJIOTUHU ISl BBITIOJTHEHUS
3a/1a4 NpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE
M JIMYHOCTHOE  pPa3BUTUE,  MPCANPUHUMATEIBCKYI0  JCSATEIbHOCTH B
npodeccuoHaIbHON cdepe, UCMOIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIIUSIX;

OK 04. DddextuBHO B3amMOACHCTBOBaTh M PadOTaTh B KOJUICKTHBE U
KOMAaHJIE;

OK 05. OcymecTBisiTh YCTHYIO U NUCbMEHHYKHO KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ ydeToM 0COOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK  06. [IposABNATE  IpakIaHCKO-MATPUOTUUYECKYIO  MO3HUIIMIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBEJIEHNE HA OCHOBE TPAJIULIMOHHBIX POCCUHUCKHUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEW, B TOM YHCIE€ C Y4YE€TOM TrapMOHHU3AIUU
MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUMN, MPUMEHSTh CTaHAapThl
AHTUKOPPYMIIIMOHHOTO MTOBE/ICHHUS;

OK 07. CopeiicTBoBaTh  COXPaHEHUIO  OKpY)KAloWIEW  Cpenpl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHWUA 00 W3MEHEHUM KIIMMAaTa, MPUHIIUIIBI
OEpe)ITMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B  YPE3BBIYAMHBIX

CUTYyalusX.

Kon YmMmenus 3HaHUA

OK

OK 01. | V.1. HaspiBaTh: u3ydeHHble | 3.1. BaxhHelmme XuMHYECKHE
OK 02. | BemiectBa 1O TPUBUAIBHOM WIIM | HOHATHS: BEIIECTBO, XUMUYECKUI
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OK 03

OK 04.
OK 05.

OK 06
OK 07

MEKIyHApPOIHOWM HOMEHKJIATYpE;
V.2. OmnpenensTs: BaJICHTHOCTh U
CTEIICHb OKHUCJIEHUS XUMHUUYECKUX
AJIEMEHTOB, TUI XUMHUYECKOW CBS3U
B COCIMHECHUSX, 3apsAll  HOHa,
XapakTep  Cpeapl B BOAHBIX
pacTBOpax  HEOPraHUYECKUX U
OPraHUYECKUX COCJIMHEHN,
OKHUCJIIUTEIb W  BOCCTAaHOBUTEID,
MPUHAJJICKHOCTh BEILIECTB K
pPa3HbIM KJIaCCaM HEOPTaHWYECKUX U
OPraHUYECKUX COCAUHECHUN;

V.3. XapakTepuszoBaThb: 3JIEMEHTHI
MaJIbIX IEPUOJIOB IO UX MOJIOKEHUIO
B Ilepuoamueckonn cucreme .M.
MenpeneeBa; oO0IIME XUMHUYECKUE
CBOMCTBAa METANIOB, HEMETAILUIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
U OpraHWYeCKUX  COEIUHEHMII;
CTPOCHHE M XHUMHUYECKHE CBOWCTBA
U3YYCHHBIX  HEOPraHUYECKUX U
OPraHUYECKUX COCANHECHUN;

V.4. OOBbSCHATH:  3aBUCUMOCTh
CBOICTB BENIECTB OT MX COCTaBa W
CTPOCHHS, TIPUPOY XUMUUYECKOM
CBSI3U (noHHOM KOBAJIEHTHOM,
METAJUIMYECKOM U BOJIOPOIHON),
3aBUCUMOCTb CKOPOCTH XWMHYECKOH
peakuuu u MOJIOKEHHE
XUMHUYECKOTO paBHOBECUS OT
pa3IUYHBIX (HaKTOPOB;

V.5, DBbIIogHATP  XMMUYECKHUH
AKCIIEPUMEHT: IO PaCIO3HABAHUIO
BOKHEUIIMX  HEOPraHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

VY.6. I[IpoBoAUTE: CaMOCTOATENbHbBIN
MOUCK XUMHUUYECKON HHpOpMAIUU C

WCITOJIb30BAaHUEM Pa3IMYHBIX
HUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3IaHUH, KOMITBIOTEPHBIX 0a3
JNaHHBIX, pecypcoB HHTepHeTa);
UCITIOJIb30BATh KOMITbIOTEPHBIE
TEXHOJIOTUM JUIsi  00pabOTKH W
rnepeaadyun XAMHAYECKOU

nH(OpPMAITUU U €€ MPEJCTABICHUS B

3JICMEHT, aToM, MOJIEKYIIa,
OTHOCHU-TCJIbHBIC  aTOMHAsI W
MOJICKYJISIpHAsT ~ MacChl,  HOH,
aJUIOTPOTIHS, W30TOIIbI,
XAMUYECKast CBSI3b,

QJICKTPOOTPULATCIBHOCTD,

BAJICHTHOCTb, CTETICHb
OKUCIICHHS, MOJb,  MOJISIpHAs
Mmacca, MOJISIPHBIN o0BemM
razo00pa3HbIX BEIIIECTB,
BEILIECTBA  MOJICKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS,
PacTBOPHI, AICKTPOIUT U
HEAJIEKTPOJIUT,
AIEKTPOIUTHYECKAS
JUCCOLIMAIINS,  OKHUCIHTENb U
BOCCTAHOBUTENb, OKHUCJIICHHE W
BOCCTAHOBIICHHE, TETLJIOBOM
adekT  peaknuu,  CKOpPOCTh
XAMHUYECKON pEaKIHH, KaTallns,
XUMHUYIECKOE paBHOBECHE,
YTIIEPOAHBIN CKEJIET,
byHKITHOHATBHAS rpymma,

U30MepHsi, TOMOJIOTHUS;

3.2. OCHOBHBIC 3aKOHBl XHMUU:
COXpaHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa BEUIECTB,
[lepuomnueckunt  3axkon .M.
Menpaeneena;

3.3. OCHOBHbBIE TEOPUH XHUMHHU:

XUMHUYECKOMN CBSI3H,
AIEKTPOIUTUUYECKOU
JIACCOLMALINH, CTPOEHHUS

OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHCHUM;
3.4. Baxuenmume BeliecTtBa H

MaTEpUAIIBI: BAKHEHUIILINE
METa/UTbl W CIUIaBbI; CEpHad,
COJITHAsl, a30THAs W YKCYCHas
KHUCIIOTBI, OJIarOpOJHBIE  Ta3kbl,
BOJOPOJI, KHUCJIOPOJ, TaJOreHBI,
MICJIOYHBIC METAJIbl; OCHOBHEIE,
KUCIOTHBIE W aMdoTepHbIe

OKCHJIBI M THAPOKCHUIBI, IIEIIOYH,
YIJIEKUCIBIM M YrapHbIM Trasbl,
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pas3nuyHbIX hopmax;

Y.7. CBA3bIBAT: W3yYEHHBIN
Marepual co CBOEH
npodeccuoHanbHON
JEATEIbHOCTBIO;

V.8. Pemars: pacdueTHbIe 3a/1a4d 110
XUMHUYECKUM dopmynam 17}
YPaBHEHUSIM;

¥.9. Ucnonb3oBaTh NMpUOOPETEHHBIE
3HAHMS M YMEHHS B INPAKTHYECKOU
NEATEIbHOCTH W TOBCEAHEBHOU
KU3HH.

CEepHHUCTBIM Tra3, amMMHaK, BOJa,
NPU-POJIHBIA Ta3, MeETaH, JTaH,

STWJIEH,  aleTWJeH,  XJOPHUJ
HaTpUs, KapOo-HaT u
rUAPOKapOOHAT HaTpUs,

kapOoHat u (Qocdar KaIbIus,

OeH-30/1, METAaHOJI M JTaHOJI,
CIOXHBIE 3(UPHI, XHUPHI, MbLJIa,
MOHOCaXapHIbl (rmroko3a),
JCaxapubl (caxapo3a),
noyiMcaxapuabl  (Kpax-Mal |
1EJUTI0JI03a), aQHWUJIVH,
AMHUHOKHCJIOTHI, OeKH,

HCKYCCTBCHHBIC I CHHTCTHYCCKHC
BOJIOKHA, KaY9YKH, I1JTaCTMACCHI;




2 CTPYKTYPA ¥ COJAEP KAHUE YYEBHOMN JUCIIUTIJINHBI
2.1 O0bém yueOHOM TUCHMILIMHBI U BHAbI Y4e0OHO padoThI

Bux yueOHoit padoThl

Oo0BbeM yacoB

MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 68
O0si3aTesibHAsE AyIMTOPHAaA YueOHasi Harpy3Ka (Bcero) 68
B TOM YHCJIE:

- JIEKLIMOHHBIE 3aHIATUI 48
- IPAKTUYECKUE 3aHATHUS 14
IIpodeccuoHalbHO  OPUEHTHUPOBAHHOE  COJEP:KAHUE 6
(comep:kaHMe MPUKJIATHOTO MOILYJIA)

BT. 4.:

TEOPETUYECKUE 3aHSATHS 4
MPAKTUYECKUE 3aHSATHUS 2

Hrorosas arrecranus B popme qudpepeHiupoBaHHOTO
3ayera




2.2 TemaTu4eCcKMil IJIAH U COIePKAHNE YHeOHOM JUCUMIIMHBI « XMMHU»

HaumeHnoBaHu Conep:xanune yueOHOro MmaTepuajia (0CHOBHOE U PO(eCcCHOHAIBHO- O6nen
e pa3iesioB u OPHEHTHPOBAHHOE), JIA00PATOPHBbIE M MPAKTHYECKUE 3AHATHSA, IPUKJIATHOH 4ACOB Koa OK, IIK
TeM MOJYJIb
1 2 3 4
OcHoBHOE coJiepKaHue 62
Pa3zges 1. OCHOBBI CTPOCHHS BelIECTBA 8
Tema 1.1. OcHOBHOE coaep:KaHue 6 OK 01.
OK 02.
Crpoenue Teopernueckoe o0yueHnue 4
aTOMOB
summuecknx | COBPEMEHHAsA MOJEb CTpoeHHs aTtoMa. CHMBOIMYECKHH SA3BIK XMUMHH. XHMHYECKUi
SIEMEHTOB 1 |?TEMEHT. DJIeKTpOoHHas KOHurypaius atoMa. Kiaccuduranys XUMUYECKUX DIIEMEHTOB
npupona (s-, p-, d-BjIeMeHTBI). BasneHntHbie 37€KTpOHBI. BaleHTHOCTh. DJIEKTpOHHAsl TpUpPOAa 4
XUMIYecKoli | XMMHUYECKOH CBsI3U. DIEKTPOOTPUIIATEILHOCTD. BUIbl XUMUYECKOM CBSA3H (KOBAJICHTHAS,
CBA3M WOHHAasl, METaJUInuecKas, BOJOPOJIHAsI) U CIIOCOOBI €€ 00pa3oBaHUs
IpakTnueckue 3aHATHUS 2
Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI CO€IUHEHUN
0 HOMEHKJIATYpE MEXKIYHApPOJHOTO0 COK3a TEOPETUUECKON M TMPHUKIATHOW XUMUU U
TPUBHAIBHBIX HA3BaHWM IS COCTABJICHUS XHUMHUYECKUX (OPMYJT JIByXaTOMHBIX )

COeIMHEHUI (OKCUIOB, CylIb(UIOB, TUAPUAOB MU T.I.) U JPYTUX HEOPraHUYECKHUX
COCAMHEHNH OTHAEJBbHBIX KiaccoB. lIpakThueckue 3agaHus Ha YCTAHOBJICHUE CBS3HU
MEXKJy CTPOCHHEM aTOMOB XHUMHYECKUX 3JIEMEHTOB U IEPUOJMYECKHM H3MEHEHHEM
CBOMCTB XMMHWYECKUX DJIEMEHTOB M HX COCAVUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM




[leproandeckor CUCTEMBI.

Tema 1.2. OcHOBHOE coep:KaHue OK 01.
OK 03

Ilepuonnuecku | TeopeTrnueckoe odydeHmne OK 04.
1 3aKOH U _ OK 05
Tabmna 1. [lepnoanueckas cucrema xuMudeckux diemeHToB .M. MenneneeBa. @uznueckuit OK 07'
MeHieneeBa cMmbici [lepuoandeckoro 3akona JI.11. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHUYECKHX IJIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CJI0KHBIX BEIIIECTB B

COOTBETCTBHHU C MMOJIOKEHUEM XUMHUYECKOTO 3JIEMeHTa B [leprnoauueckoit cucteMe.

MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona [.11. Menpneneena.

[Ipornoser JI.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Penrenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO

XAMHAYECKHUX DJIEMEHTOB «MeTalutnueckue / HeMeTaNINYECKUE CBOMCTBA,

BJICKTPOOTPUIIATEIILHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBUHU C UX BJICKTPOHHBIM

CTPOEHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XMMUYECKUX dieMeHTOoB 1. 1.

MenpgeneeBay
Paznen 2. XuMuueckue peakiuu
Tema 2.1. OcHOBHOE coep:KaHue OK 01.
Turmst OK 02.
T p— Teopernueckoe 00yueHmne OK 04.
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peakuuii

KJIaCCI/I(I)I/IKaHI/IH " THUIIBI XUMHWYCCKHUX peaKuHﬁ C Y4aCTUCM HCOPIraHNMYCCKUX BCHICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKum”I COCINHCHUA, PA3JIOKCHUA, 3aMCIICHU A, O6M€Ha, B T.4.
peaKuHﬁ TrOpCHU:A, OKUCICHUA-BOCCTAHOBJICHUA.

YPaBHeHI/Iﬂ OKHCJICHHA-BOCccTaHOBICHUA. CTeneHb okucieHus. OKUCIUTEIb 1
BOCCTaHOBHTEIL. COCTaBICHUE U YpPaBHHUBAHHUC OKHUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MCTOJZIOM JJICKTPOHHOT'O Oamanca. OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC peaKuumn
B IIpUpPOAC, IPOU3BOJACTBCHHBIX IIPOLECCAX U JKU3HCACATCIbHOCTH OPTaHU3MOB

HpaKanecmle 3aHATHUA

KonuyectBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl MO YpPaBHEHUSAM XUMHUYECKHX peakuuid. Moijib Kak eAuHHUIa KOJIMYECTBA
BeliecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHUsI MAacChl U DHEPruu. 3aKOH ABOrazpo.
Mousipabiii 00beM ra3oB. OTHOCHUTENbHASI MIIOTHOCTh ra3oB. Pacuersl Mo ypaBHEHUSM
XUMHUYECKUX PEaKUUid C UCIOJIb30BAaHUEM MACChl, 00beMa (HOpMasbHbIE YCIOBUS) ra3oB,
KOJIMYECTBA BEIIECTBA

OK 05.

OK 07

Tema 2.2.
DJIEKTPOJIUTHYE
cKas
JIUCCOLMAIIHS U
MOHHBIM 0OMEH

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenune

Teopust smeKkTpoauTHUECKON aucconnanvv. HOHBI. ONEKTPOIHTHI, HEANEKTPOJIUTHI.
Peakuuu nonnoro oomena. CoctaBiieHUE peakiii HOHHOTO 0OMEHA MYTEeM COCTaBJICHUS
UX TIOJHBIX M COKPAIEHHBIX HOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIC pEAKIIUU.
3ajaHus Ha COCTABJICHUE MOHHBIX PEaKIIUil

Tunel xumuyeckux peakuuit. Mcciaenoanne TUoB (110 COCTaBY M KOJIMYECTBY
UCXOJHBIX U 00pa3yIOIIMXCsl BEUIECTB) U MPU3HAKOB XUMUYECKUX peakiuil. [[poBenenue
peakiuii HFOHHOro OOMeHa, ONpeiesieHUue Cpebl BOJHBIX PACTBOPOB. 3a/laHus Ha
COCTaBJICHWE MOHHBIX PEAKIUI

OK 01.
OK 02.

OK 07
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Pa3gea 3.

CTpoeHne 1 CBOIICTBA HEOPraHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYCCKU
X BEILIECTB

OcHOBHOE coep:KaHue

Teopernueckoe o0yuenme

[Ipenmer Heopranuueckoit xumun. Kinaccudukanus Heopranndeckux BemecTs. [IpocTsie
U CJI0’KHBIE BelecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI, TUAPOKCUIBI,
KHCJIOTHI, coJin). B3auMOoCBs3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSIHUSA
BeniecTBa. Kpucrannmueckue u amop@Hbie BelecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK
(aToMHas1, MOJIEKyJIsipHAasi, HIOHHAsI, METaJNInYecKas). 3aBUCUMOCTb (PU3HMUECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTAIUIMUECKON pEeIeTKH. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTH
BEIIECTB OT BUJa XUMHUYECKON CBS3H U THMA KPUCTAIUTHYECKON pemeTku. [IpuanHbl
MHOT000pa3us BEECTB

HpaKanecmle 3aHATHUA

HoMmenknaTypa HEOpraHU4eCKUX BELIECTB: HA3BaHUE BEILECTBA UCXOAS U3 UX
XUMUYECKON (POPMYIIbI MU COCTABIIEHUE XUMUYECKON (POPMYIIbI UCXO/I U3 HA3BAHUS
BenecTra 1o mexayHapoaHoil (MIOITAK) wiu TpuBUaibHOM HOMEHKIIATYPE.

Pemenve mpakTHYECKUX 3aJaHUM MO KJIACCU(PUKAIMKU, HOMEHKJIATYpE W XUMHUYECKUM
dbopMynamM HEOPraHMYECKUX BEIIECTB PA3NIMUHBIX KJIACCOB (YrapHBIM ra3, yriIeKUCIbII
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTallleHasi U3BECTh, MUTHEBASI COJIAa M IPYTHX): HA3bIBAThH
Y COCTaBJIATH (POPMYJIBI XUMUUECKUX BEIIECTB, OMPEACIATh MPUHAJICAKHOCTD K KJIaccy.

Hcrounnkn xumMudeckoi nHpopmaimu (CpecTB MacCOBOM MH(OpPMAIH, CETh
WNurtepuet u npyrue). [lonck nabopmarim mo Ha3BaHUSAM, HIAECHTU(DUKATOPAM,
CTPYKTYPHBIM (pOopMyIiam

OK O1.
OK 03
OK 04.
OK 05.
OK 06

Tema 3.2.

OcHoOBHOE coaep:kaHue

10

OK 01.
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dus3uko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKH
X BEIIECTB

Teopernueckoe o0yuenmne

Meramnel. OOmue Qusnueckue W XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl
MoJTydeHus. 3HAYCHUE METAUIOB M HEMETANIOB B MPHUPOJAEC U IKU3HEACSITEIHHOCTH
YyeJoBeka M OpraHu3MoB. Koppos3usi MeTajuioB: BHJBI KOPPO3WH, CIIOCOOBI 3aIllUTHI
METaJIJIOB OT KOPPO3UH

Hemeramnpl. OO0mue ¢u3nyeckue M XUMUYECKHE CBOWMCTBA HEMETAUIOB. THUNMUYHbBIC
cBoiictBa HeMmeTauioB [V— VII rpynn. Knaccudukanus 1 HOMEHKJIATypa COE€IWHEHUN
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MPUPOJIE

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB (OKCHUJIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJHBIX COETUHEHUH, BBICIIUX OKCUJOB U TUIPOKCHUIOB

HpaKanecmle 3aHATHUA

CocraBieHue ypaBHEHUN XHWMHYECKHUX PEAKUUWA C y4aCTUEM MPOCTBIX U CIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAJJIOB, HEMETAJIIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAHMM M aM@OTEpHBIX
TUAPOKCUIOB; HEOPTAHUYECKUX COJIEM, XapaKTEPU3YIOIIMX UX CBOWCTBA.

Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM HA CBOMCTBA, COCTAB,
MoJIy4eHHe ¥ 0€30MMacHOEe HUCIIOIh30BAHNE BAKHEUIITNX HEOPTAHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITETbHOCTH YEJIOBEKA

OK 02.
OK 03
OK 04.
OK 05.
OK 06

Pa3nean 4.

CTtpoeHne ¥ CBOMCTBA OPraHUYECKMX BellleCTB

22

Tema 4.1.
Knaccudukanuys
, CTDOCHHE U

OcHOBHOE coep:kaHue

Teopernyeckoe o0yyenune

OK 05.
OK 06
OK 07
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HOMEHKJIaTypa
OpraHUYEeCKUX
BEIIECTB

[losiBnenue u Pa3BUTHUC OpF&HPI‘IGCKOﬁ XUMHUH KdK HAYKH. Hpe,HMCT OpI‘ElHH‘IE?CKOﬁ
XUMHUHU. MecTo U 3HaYeHUE OpFaHI/IquKOI?I XUMHH B CUCTCMC CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSJAOK COEAUMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIEC MOJIOKEHUSA TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHUYECKUX
coequHeHuid A.M. bytnepoBa. YTIepoAHBI CKEJIET OPraHUYECKONW MOJICKYIIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOEHHs Moyiekyn. M3omepus u
U30MEPHI.

[lonsitue o QyHknuoHanbHOM rpynme. Pamukan. [lpunnunel  kiaccudukanuu
OpPraHWYECKUX  COeAUMHEHMH. MexayHapoaHas  HOMEHKIATypa W IPUHLMIIBI
HOMEHKJIATyphl ~ Opranuueckux coeauHenuit. [lonsitue 00  azoTcomepkalimx
COCIMHEHUSIX, OMOJIOTUYECKU aKTUBHBIX BelIecTBax (YIJIeBolax, KHpax, Oelkax u Jp.),
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenknatypa opraHu4eckux COEAMHEHUN OTACNIBbHBIX KJIACCOB (HACBHILIIEHHBIE,
HEHACHIIICHHBIE W apOMAaTUYECKHUE YTJIEBOJOPObI, CHUPTHI, (HEHONBI, albJACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI W Jp.) CocTaBieHHE TMOMHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (POPMYJ OPTaHUYECKHUX BEIIECTB OTHEJIbHBIX KJIACCOB, HCIOJB3YSI HUX
Ha3BaHMUS IO CHUCTEMAaTHYECKOW M TPUBUAIBLHOM HOMEHKJAType (STWJICH, alleTUJICH,
IMIEPUH, QeHon, (GopManbaeru, YKCycHash KUCJIOoTa, TuiuH). PacdeTsl mpocTeiiieit
(bopMyJIbl OpraHUYECKON MOJIEKYJIbI, UCXOS U3 2JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COE€IMHEHUU

OcHOBHOE coep:KkaHue

12

Teopernueckoe 00yuenune

10

DOU3NKO-XUMHAYECKUE CBOMCTBA OPraHUYECKUMX COCIMHEHUM OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KIIacCU(PUKALMKA U HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTMUECKUH psll U

OK O1.
OK 02.

OK 03

OK 04.
OK 05.
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obmmast opmyna; m3oMepus; GU3NISCKUE CBONCTBA; XMMHUYECKHE CBOWMCTBA; CIIOCOOBI
TOJTYUCHUS ):

— MMPCACIIbHBIC YITICBOAOPOAbI (aJ'IKaHBI )41 HHKHO&HK&HBI). FOpCHI/IG MCTaHa KaK OJHH M3
OCHOBHBIX HCTOYHHMKOB TCIlJIa B IIPOMBIIIJICHHOCTH H 6I>ITy. CBoiicTBa IMPUPOAHBIX
YIJICBOAOPOAOB, HAXOXKIACHUC B ITPUPOAC U IIPUMCHCHHUC AJIKAHOB,

— HCIPCACIBbHBIC (aJ'IKGHBI, AJIKUHBI M aJ'IKaI[I/IeHI)I) N apOMAaTUYCCKHUC YIITICBOOOPOIbI.
rOpCHI/Ie AlICTHUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHH JII CBAPKH H
PE3KHU MCTAJIIIOB

— KHCIIOPOJICO/EpKAILlME COEAMHEHUs (CIUPTHl U (EHOJbI, KapOOHOBBIE KHUCIOTHI U
3¢upbl, albJeruabl M KETOHBI, JKUPbI, YyrieBoAbl). IIpakTHueckoe npHUMeEHEHUE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. IIpumenenune Qopmanpieruia, aneranbIeruia,
YKCYCHOM KUCHOTBI. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Moroliye CBOMCTBA
MbLIa

—  a30TcojepKallle  COCIWHEHUST  (aMUHBI M aMUHOKHCIIOTHI, OeNKn).
Bricokomoiiekynsipaple  COeAMHEHUsT (CHHTETUYECKHE U  OUOJOTUYECKU-aKTHUBHBIC).
Monomep, noiaumep, CTpyKTypHOoe 3BeHO. [lommmepu3zanus >TWIEHa KaK OCHOBHOE
HaIlpaBJEHUE €ro UCIOJIb30BaHUS.

['eneTnyeckas CBsI3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCIMHEHUN OTHACNIBbHBIX KJIAcCOB (TpUBHUAJIbHAS W
MEXIyHApOJHAs HOMEHKJIAaTypa, XWMHUYECKHE CBOMCTBA, CHOCOOBI TOJTy4YEHUS):
npeaeiabHble (aJIKaHbl U UKIOAJKAHBI), HEMPEAEIbHbIE (AJIKEHBI, aJIKUHBI U aJIKaIUCHBbI)
U apOMAaTUYECKHE YTJIEBOJOPOJIbI, CIIUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U I(UPHI,
aJbJACTUAbl U KETOHBI, aMUHBI MU AMUHOKHUCJIOTHI, BHICOKOMOJICKYJISIDHBIE COETUHEHMUS.

OK 07
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BaﬂaHI/I}I Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHUYCCKHUX pCaKHI/Iﬁ C Y4aCTHUCM OPraHUYCCKHUX
BCHICCTB HAa OCHOBAHNH UX COCTABA U CTPOCHUA

Tema 4.3. OcHOBHOE coep:KaHue OK 01.
I OK 02.
nentudukany | Teopernveckoe o0yyenue OK 05.

s OPraHUYECKUX OK 06

buooprannueckue coenunenus. [IpuMeHenue u OuoJOTHYECKas pOJib YTIEBOIOB.
BEIIECTB, UX OK 07
AHAYEHHe H OxkuclieHHe YIJIeBOJOB — HWCTOYHMK DSHEPrHMM KUBBIX opraHusmoB. Oo6nactu
npuMeHeHue B | TPUMCHEHHSA aMUHOKHCIIOT. [IpeBparnienus 6enKoB MUIIM B opranu3me. buonornyeckue
GLITOBOI 1 ¢bynkuuu OenkoB. buonornueckue (yHkuuu >kupoB. Ponab opraHuyeckod XUMUU B
NPON3BOACTBeH | PEIICHIH npo0sIeM MUIEeBO 6€30MacHOCTH
HOU ” -

Ponp oprannueckoid XMMHUHM B pEUICHUU MPOOJIEM SHEPreTUYECKOW Oe30MacHOCTH, B

eATEITHHOCTH

a1 Pa3BUTHU MEAMIIMHBI, CO3JJaHUU HOBBIX MATEPHATIOB, HOBBIX HCTOYHHKOB HHEPTUU
YelioBeKa ”

(abTepHATUBHBIE WCTOYHHUKH JHepruu). OnacHOCTh BO3ACHCTBUS HA  IKUBBIC

OpTraHU3Mbl OPTaHWYECKHUX BEIIECTB OTICIBHBIX KJIACCOB (YTJIEBOAOPOABI, CIHPTHI,

(beHOITBI, XJOPOPTaHWYECKHUE MPOU3BOJHBIC, AIBICTHABI W JP.), CMBICT ITOKa3aTeIsI

MIPEACIIBHO JOIMYCTUMOMN KOHIICHTPAIINH
Pasnen 5 KuneTnueckue U TepMOIUHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX

) peakuuii

Tema 5.1. OcHOBHOE coep:KkaHue OK Ol.
CkopocTb OK 02.
XHMHYICCKUX Teoperuueckoe o0yyeHnmne OK 03
peaxKuuii. OK 04.
XUMHUECKOe CKOpOCTh peaKIuy, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX ()aKTOPOB: MPUPOJBI PEaruPYIOIIHX
paBHOBECHE BCIIECTB, KOHIEHTPAIIMM PEarupyromux BEIISCTB, TEMIIEpaTypbl M  IUIOIIAIN

PEaKIMOHHON TMOBEPXHOCTU. TemoBble A(PPEKTbl XUMUYECKUX peakuuid. DK30- H
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OHIOTCPMUYICCKUC, PCAKITHUU.

OG6paTtuMoCTh peakiuii. XUMHYECKOE PABHOBECHE W €ro CMEIIEHHWE TMOoJ JACHCTBHEM
pa3IMYHBIX (HAKTOPOB (KOHIIEHTpAIIUS PEarceHTOB WM MPOJYKTOB PEaKIIMH, JaBJICHUE,
TeMreparypa) JUIsi CO3JIaHMs ONTUMAJbHBIX YCJIOBUH TMPOTEKAHUS XUMHUYECKUX
npouecco. [Ipunuun Jle [larense

IIpakTHyeckue 3aHATHS

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaNIM3 (PAKTOPOB, BIUSIOMIMX Ha
U3MEHEHUE CKOPOCTH XUMHMYECKOW peakuuu, B T.4. C T[O3ULUK OSKOJIOTHUYECKU
11€JIeCO00pa3HOTO MOBEJICHUS B OBITY W TPYAOBOU JEATEILHOCTH B LENSAX COXPAHEHUS
CBOETO 3J10POBbS U OKPY’KAIOLIEH ITPUPOIHOM CPEIbI.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM Ha pUMeHeHue IpuHiuIa Jle-Ilarense
JUI. HAXOXKJICHUsl HAIIPABJICHUsI CMEIIEHUsI PABHOBECHUS XMMHUYECKOM PEaKUUU U aHAJIU3
(bakTOpOB, BIUAIONINX HA CMEIIEHUE XUMHUUECKOTO PABHOBECHSI

Pa3znea 6. PacTBOpBI
Tema 6.1. OcHOBHOe conepxkanmne OK 01.
OK 02.
[TonsTue o Teopernyeckoe o0yuenune OK 03
pacTBopax OK 04
PactBopenue kak ¢uznko-xumuueckuil mporecc. PactBopbl. CriocoObl MpUTrOTOBIECHUS 0 :
pactBopoB. PactBopMMOcTb. MaccoBast 10Ji1  pacTBOPEHHOro BemecTBa. CMbICH 8§ 03 :

MoKasaTessl MPENebHO JONMYCTUMOW KOHIIEHTPALlMM W €r0 HCIOJIb30BAHHUE B OLICHKE
sKOJIoTHYeCKON Oe3omacHocTH. [IpaBuia sKoJOoTHYECKU 11esIecO00pa3HOTO TOBEICHUS B
OBITY U TPYJOBOM JEATEIHHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbS U OKpYKAIOIIEH
MPUPOJHOM CPEAbI; OMACHOCTH BO3JAECHUCTBUS HA IKUBBIE OPraHU3MBI ONPEHECIEHHBIX
BEIIECTB. PelIeHne NpPaKTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUKA HAa PACTBOPHI,
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HCIIOJIb3YCMBIC B OBITOBOM U HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTHU YCIIOBCKA

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHNe MPUKJIATHOTO MOXYJIs1)

Paznea 7.

XuMHusi B ObITY ¥ POU3BOJACTBEHHOM AeSITEILHOCTH YeJI0BeKa

Xumus B ObITY
u
IPOU3BOJICTBEH
HOU
JeSATETLHOCTH
YyeJioBeKa

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHnue

Hogelimme 1OCTHKEHUST XUMUYECKON HAYKU U XUMUYECKON TEXHOJOruU. Posib XuMuu B
00ecrnieYeHUN 3KOJIOTHYECKOM, PHEPreTUUeCKO U MUIEBOM 0€30MacHOCTH, Pa3BUTHUU
MenuuuHbl. [IpaBuia moucka W aHalIM3a XUMHYECKOM HHGOPMAlUM U3 Pa3IMYHBIX
UCTOYHUKOB (Hay4yHas W y4yeOHO-HAy4yHas JHUTEepaTypa, CpPEJCTBA MAacCCOBOM
uHdopmaiuu, cetb MIHTepHer)

IIpakTHyeckue 3aHATHS

[Tonck 1 aHaAIN3 KEMCOB O MPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOJOTUK C YUYETOM
Oymymieit npodecCHOHANBHOW JCATEIBHOCTH TIO0 TeMaM: Ba)KHEHIIHNE CTPOUTEIIBHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKH, CTEKJIO, KEpaAaMHUKA, MaTepHUaIbl JIJIst
JJICKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTHUJIBHBIE BOJIOKHA, MWCTOYHUKH  DSHEPTUH,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pEHHUs, IEKaPCTBEHHBIC BEIICCTBA, OBITOBAS XUMHUS.

3amura: IlpencraBineHue pe3ynbTaToOB peEIICHUS KeWCcOB B (opMe MUHH-TOKIAna ¢
Mpe3eHTaleN

OK O1.
OK 02.

OK 03

OK 04.
OK 05.

OK 06
OK 07

Bcero

68
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3 VYCJOBHUS PEAJIM3AIIMM TIPOTPAMMBI YYEBHOM JIUC-
HUIIJIMHBI
3.1 TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
odecre4eHnI0
Peanuzanus mporpaMMbl JUCHMIUIMHBI TpeOyeT Haauuus y4yeOHOro Ka-
ouHeTa « XUMHUS.
O6opynoBaHue yueOHOTO KaOMHeTa:
- II0CaJ0YHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO IJIsl IPENOaBATENS;
- HarJIsgHbIC MOCoOus;
- IUIAKaThl;
- KOMIUIEKT Y4eOHO-METOANYECKOMN IOKyMEHTAIINH.
- obopyaoBaHHE Jisl IPOBENECHHUS OIBITOB;
- HabOp peaKTUBOB;
- IIApPOCTEPIKHEBBIE MOJEIIH MOJIEKYJT;
TexHuyeckue cpeacTBa 00y4eHUs:
- KOMIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00eCIIeYeHUEM;
- MHTEpPaKTUBHAs JI0CKa;
- JIeMOHCTpAIMOHHbIE (UITHMBI
3.2 UndopMmannonHoe odecnevyeHne o0yueHmst
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHuii, UHTepHeT-pecypcos,
JAOMOJHUTEIbHOH JIUTEPATYPbI
OcHOBHBbIE€ HCTOYHHUKH:
1 Tao6puensn O.C. Xumus: yueb. mocodbuwe s cTyn. mnpod. yueoO.
3aBeaeHui. - M., 2022.
2 Tabpuensn O.C.Xumus B TecTax, 3ajadyax, ynpaxHEHUsIX: yuel. 1o-
coobue msa cryn. Cpen. IIpod. yueOHbIX 3aBeaeHuii. M., 2022.
3 Tab6puensn O.C. [Ipaktukym mo oOIiei, HEOPraHUYECKON U OpraHuye-
ckoit xumun: yue6. [locobue nns ctyn. cpen. nmpod. yaed. 3apeaenuii. -M., 2021.
4 Epoxun FO.M. Xumus. - M., 2020.
5 Epoxun FO.M., ®ponos B.1. COoopHUK 33724 ¥ YIPAKHEHUA IO XUMHUH
(c IMoaKkTU4YeCKUM MaTepuaioM): yued. mocoOue Ui CTyACHTOB CpelH. Ipod.
3aBeaeHuii. M., 2020.
JlonoTHUTE IbHbIE UCTOYHUKH:
1 Tabpuensn O.C., OctpoymoB W.I'., OctpoymoBa E.E. Opranuueckas
XUMHUS B TECTAX, 3a71a4ax U yrnpaxHeHusx. -M., 2021..
2 Tabpuensu O.C., OctpoymoB N.I'., Beenenckass A.I'. Obmias xumus B
TecTax, 3aJla4yax U ynpaxkHeHusx. - M., 2021.
3 Tabpuensu O.C., OctpoymoB W.I'., Jopodeea H.M. IlpakTukym mo
o0111eit, HEOPraHMYECKOW 1 OPTaHUYECKON XUMHUH: yuel. mocobue. - M., 2022.
4 TInuyruna I'.B. XumMus 1 noBceJHEBHAs )KU3Hb YyenoBeka. - M., 2020.
HNuTepHeT-pecypcesl
1. [Topran dhynaameHTaibHOTO XUMUYecKkoro oopazoBanuss ChemNet.
Xumuueckass uHpoOpManuoHHas ceTh: Hayka, o6pa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru
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2. ['azera « Xumus» U CalT U1 yunuTens «f uay Ha ypoK XUMUN»
http://him.1september.ru

3. EcrecTBeHHO-HAy4YHbBIE SKCIIEPUMEHTHI: XUMUs. Kosutekims
Poccuiickoro odmeodpa3oBaTenbpHoro mopraia http://experiment.edu.ru

4.  3anumarenbHas xumus http://home.uic.tula.ru/~zanchem

5. KouTpen — Xumus 111 Bcex: yueOHO-UH(POPMAITMOHHBIN CalT
http://kontren.narod.ru
6. Caiit Alhimikov.net: yueOHbIE U CIpaBOYHBIE MaTEPHAIIBI [0 XUMUHU

http://www.alhimikov.net

7. Caiit «Mup xumum» http://chemistry.narod.ru

8.  XuMuK.py: caiitT o xumuu http://www.xumuk.ru

Q. XuMus AJi BCeX: WUTIOCTPUPOBAHHBIE MaTEPHAIIBI 110 OOIIEH,
OpPraHWYECKOU M HeopraHmdeckoi xumuu http://school-sector.relarn.ru/nsm

10. Xwumus u xku3Hb — XXI Bek: HAyYHO-TIOMYJISIPHBIN KypHaT
http://www.hij.ru
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5 KOHTPOJIb N OLEHKA PE3YJIbBTATOB OCBOEHUA

JUCHUITIMHBI «Xumus»

Pe3yabTarhl 00yYeHHs:

O61mme n
npogeccuoHaIbHbIE
KOMIIETCeHIIUH

3HaHuUA U yMeHUs

DopMBbI U METOIbI
KOHTPOJIsI
U OLIEHKH Pe3yJibTATOB
00y4eHus

OK 1. Beibupats criocoOsl
perieHus 3a1a9

3.1,3.2,33,34
V.1,V.2,¥5,V.6,

pelIeHne 3a1adg;
odopMIICHUE OTUETA O

npodeccuoHaTbHON Y.7,Y.9 BBITIOJTHCHUN
JEATeIIbHOCTH PUMEHUTEIHLHO PAKTUIECKUX PadoT;

K pa3JIMYHbIM KOHTEKCTAM; TECTUPOBAHMUE;

OK 2. OcymiecTBiaATh NOUCK, 3.1,3.2,3.3,34 MHUCbMEHHBIN OMPOC;
aHAJIN3 U UHTEPITPETALAIO V.1,V¥.2,¥.3,V.5 | cocraBineHue
uHpopManu, HeoOXO0AUMOI V.6, V¥.7, VY38 CPaBHUTEIIHHBIX TAOIHII;
JUJIS BBITIOJIHEHMS 3a1a4 TECTUPOBAHUE
npodecCuoOHaAIbHON

JIeSITeIIbHOCTH;

OK 3. [InanupoBars u 33,34 IMUCBbMEHHBIN OIPOC;
peanu30BbIBaTh COOCTBEHHOE V.1,¥4,V.5,V.6, | tectupoBanue
po¢deCCUOHAIBHOE U V.7

JIMYHOCTHOE PA3BUTHE;

OK 4. Pa6orats B komnektuBe | 3.1,3.2,3.3, 3.4 COCTaBJICHUE

1 KoMmaHzae, 3pHEeKTUBHO V.1,¥.2,¥V4,VY.6, | cpaBHUTEIbHBIX Ta0JIHII;
B3aMMO/ICCTBOBATH C V.8 TECTUPOBAHUE;
KOJIJIETaMH, PYKOBOJICTBOM, odopMIICHHE OTYETA O
KJIMCHTAMMU; BBINIOJTHCHU U

MPAKTUYECKUX PadoT;

OK 5. OcymiecTBasiTh YCTHYIO
U TIMCbMEHHYIO
KOMMYHUKAIIUIO HA
roCyJ1IapCTBEHHOM SI3bIKE
Poccuiickont @enepaiuu ¢
y4eTOM 0COOEHHOCTEN
COIMATILHOTO U KYJbTYPHOTO
KOHTEKCTA;

32,34
V.1,¥3,¥5,V38,
v.9

MACHMEHHBIN OMPOC;
odopmIIEHHE OTUETA O
BBITIOJTHEHUN
IPaKTUYECKUX paloT;
TECTUPOBAHHE

OK 6. [IposiBIIATH rpaxaaHCKo-
NaTPUOTUYECKYIO TTO3UIINIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TPaIUIIUOHHBIX
00IIIeYeIIOBEUCCKHX
LICHHOCTEM;

3.1,3.2,3.3,3.4
V.1,V.2,¥5,V.6,
vY.7,V.9

MMICbMEHHBIN OIPOC;
COCTaBJICHUE
CPaBHHUTEIIBHBIX TAOIHII;
TECTUPOBAHUE
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OK 07. ConericTBoBaTh
COXPaHEHUIO OKPYKAOIIEH
Cpelbl, pecypcocOepeKeHNUIO,
IPUMEHATH 3HaHUA 00
WU3MEHEHUH KIIMMaTa,
IPUHLINIIBI OEPEKITUBOTO
IPOM3BOJCTBA, 3)PEKTUBHO
JEMCTBOBATh B UPE3BBIYANHBIX
CUTYalHSIX;

3.1,32,33,34
V.1,¥.2, ¥4, V.6,
V.8

MUCBbMEHHBIHN OIpOC;
oopMIIEHHE OTYETA O
BBITIOJIHEHUU
PaKTUYECKUX padoT;
TECTUPOBAHUE

22




