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1 TIACIIOPT PABOYENA TIPOTPAMMBI  YYEBHOIM
JUCHUIIIAHBI

1.1 ObaacTh NpUMEHEeHHUs MPOrPaAMMBbI YUeOHOM TUCIUIIMHBI

PaGouast mporpamMma ydeOHON AWCITUIUIMHBI SBISETCS 005S3aTeILHON 9acThIO
MporpaMMbl TMOATOTOBKU CIEIUAIMCTOB CPEAHEro 3BE€HA B COOTBETCTBHH C
axktyanuzupoBaHHbIM OI'OC CIIO no cnenunansHocTH 40.02.04 FOpucnpyaeHuus.

TpynoeMKoCTh TUCIUIUIMHBI « XUMHUS Ha 0230BOM YPOBHE COCTABIISET /2
gaca, U3 KOTopbIX 64 yaca - 6a30BbIit MOAYJIb (6 pa3/eioB) v 8 4acoB -
NpUKIaAHON MOAY b (1 pa3aen), BKIIOYAroNIi MpakTHKa-OpPUEHTHPOBAHHOE
coJiep>KaHre KOHKPETHOU MPOPECCUU WIH CIIEIUATIbHOCTH.

[TpuknagHON MOTYNh BKIIFOYAET OaMH paszzen. Paznen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM AEATEIBHOCTH YEIOBEKA» PEATU3YETCs 1L BCEX
npodeccuit/crnenuaibHOCTEH Ha MaTepuaie KEHCOB, CBI3aHHBIX C 9KOJIOTUUECKOM
0€30MacHOCThIO M OLIEHKOM MOCJIEeICTBHI OBITOBOM U MTPOU3BOJACTBEHHOM
NEATEIIbHOCTH, 110 OTpacyisiM Oyymiei mpodeCcCUOHATIBHON IEATeIbHOCTH
o0yyJarommxcs.

1.2 Mecro y4yeOHOH AMCUMINIMHBI B CTPYKTYpe IPOrpaMMbl
MOJATrOTOBKH CIIEIUAJIUCTOB CPeIHero 3BeHa:

VYyeOHas qucuMIUIMHA « XUMHUSD BXOAUT B 0011€00pa30BaTENbHbIN yueOHBIMI
UK U OTHOCUTCS K 00111€00pa30BaTeIbHBIM 0a30BbIM JUCHUILIMHAM.

1.3 Henu u 3agaum JUCHUIUVIMHBI — Tpe0OBaHMA K pe3yJbTaTaM
OCBOCHMS TUCIHUILINHBI:

Copeprkanue mporpaMmmbl 00111€00pa30BATENHHON TUCITUTIIIMHBL « X UMUSD)
HaIIPaBJICHO HA JOCTUKEHUE CIIECIYIOIINX LeJIei:

— (GOopMHUPOBAHHUE CUCTEMbl XUMHUYECKUX 3HAHUHN KaK BaKHEHIIICH
COCTaBIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOU
JIekKaT KIIFOUYEBbIE TOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHUE fA3bIKAa HAYKH, YCBOCHUE U TOHUMAHUE CYIIIHOCTH JTOCTYITHBIX
000011IeHUI MUPOBO33PEHYECKOT0 XapaKTePa, 03HAKOMIIEHUE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

— (¢dopMUpOBaHUE U PA3BUTUE MPEJICTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB Y XUMUYECKUX PEAKIINil, HEOOXOIUMBIX IS PUOOpETEeHUS
YMEHHI OPUEHTHPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBICHUM,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKOW M MOBCEAHEBHOW KU3HU;

— pa3BUTHE YMEHHU U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOCHUEM U
O0OBSICHEHHEM XUMHYECKOI'0 SKCIIEPUMEHTA, COOJTIOICHUEM TTPaBHUJI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.
3agaum IMCHHUIIINHBI:

1)  chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMHUUYECKUX TPOLIECCOB M SIBJICHUU B OKPYXKAIOIIEH cpelie, a TaKKe UX CBSI3b C
L[EJIOCTHOW HAyYHON KapTUHOM MHUpA U APYTUMU €CTECTBEHHBIMU HAYKAMU;



2)  pa3BUTh YMEHHUS COCTaBISTH (OPMYJIBI HEOPTaHWYECKHX U
OpraHMYeCKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEaKLUid, OOBACHATh UX CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) chopmMHpOBaTh HABBIKM TPOBEACHUS MPOCTEHINNX XHUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOZACHUEM TpaBUi OE€30MacHOTro
oOpalleHus ¢ BelecTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMCHHS HAXOJWTh, AaHAJIM3UPOBATh W HCIOJB30BATh
UHPOPMAIIMI0O XUMHUYECKOTO XapakTepa U3 Ppa3lUYHbIX HHPOPMAIIMOHHBIX
UCTOYHHUKOB, BKJIIOYAs yUeOHYIO TUTEpaTypy, HayuHble MyOJUKallud U UHTEPHET-
pecypchl;

5) cdopmupoBarh yMEHHS NPOTHO3HPOBATH TMOCJEICTBUS  CBOCH
NEATETPHOCTH W XUMHUYECKHX MPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB, YUNUTHIBAsA BO3MOKHBIE IKOJIOTMYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) cdopmHupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTHIKCHUH XMMHUYECKON
HAayKH W TEXHOJOTHH JUIsl Pa3BUTHUS COLMAIIbHOM M MPOM3BOACTBEHHOHN cdep ¢
yYMEHUEM MIPUBOUTH MPUMEPHI UX MPUMEHEHHS B Pa3IMUHbIX c(pepax >KU3HHU.

B pe3ynbraTe ocBoeHMs yueOHOM TUCIUIUIMHBI Kypca y 00y4aromerocs
bopMupyIOTCA CENYIONIME 001Me KOMIETEHLNN:

B pe3ynbraTe ocBoeHMs yueOHOM TUCIUIUIMHBI Kypca y 00y4aromerocs
(bopMupyIOTCA CENYIONIME 001Me KOMIETEHLNN:

OK O01. BeiOuparb cnocoObl pemieHuss 3aaad  MpoPEecCHOHATBHON
NEeSATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, AaHAIM3a U
MHTEpHpeTaluud nHGOpMaMu U UHPOPMAMOHHBIE TEXHOJIOTUN JJIS BBIITOJIHEHHUS
3a/1a4 poheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 04. DddextBHO B3aUMOAEUCTBOBaTh W pabOTaTh B KOJUJIEKTHBE U
KOMaH/IE;

OK 05. OcymecTBisiTh YCTHYIO M NUCbMEHHYIHO KOMMYHHUKAaIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ ydeToM 0cCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. [IposBnsATh IPaXJaHCKO-TTATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  IIOBEJACHME HA OCHOBE  TPaJULMOHHBIX
OOIIIeUeIOBEYECKUX IIEHHOCTeH, B TOM 4YHCJIE€ C Y4YeTOM TapMOHHU3ALUU
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSTh CTaHAapThl
AHTUKOPPYIIIMOHHOTO MOBEJICHUS.

Kon YMmenus 3HaHusA

OK

OKOI. | V.1. HaspiBath: uzydyeHHsle | 3.1. BaxHeilmme XUMHYECKHUE

OK 02. | BemiecTBa MO TPUBHAIBHON WIIM | IOHATHS: BEIIECTBO, XUMHUYECKUN

OK 04. | MexxayHapoIHOM HOMEHKJIATYpE; AJIEMEHT, aToMm, MOJIEKYJIa,

OK 05. | V.2. OnpenensiTb: BaJCHTHOCTh M | OTHOCHU-TEJIbHBIE  aTOMHas U

OK 06 |creneHb OKHUCIEHUS XUMHUYECKUX | MOJEKYJISIpHAs  MAacChl,  HOH,
AJIEMEHTOB, TUI XUMHUYECKOM CBS3U | aJlJIOTPOIIHSI, W30TOIIbI,
B COCJIMHEHMSX, 3aps]l HOHA, | XUMHUYecKas CBSI3b,
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Xapaxkrep
pacTBopax
OpTraHUYECKUX
OKUCIIUTENIb U  BOCCTaHOBUTEID,
MPUHAJIEKHOCTh BEILIECTB K
pa3HBIM KJIacCaM HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

VY.3. XapakTepus3oBaTb: 3SJIEMEHTHI
MaJIbIX TIEPUOJIOB IO UX MOJIOKEHUIO
B Ilepmogmueckonn cucreme [I.M.
MenpgeneeBa; o0OIMKME XUMHUYCCKHE
CBOMCTBAa METAJIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
U OpPraHUYECKUX  COCIUHECHUMU;
CTPOCHHE M XUMHUYECKHE CBOWCTBA
W3YYEHHBIX  HEOPraHMYECKUX U
OpraHUYECKUX COCTMHEHUM;

V.4. OObsCHATH:  3aBUCUMOCTD
CBOMCTB BENIIECTB OT HUX COCTaBa M

Cpeasl B BOJIHBIX
HEOPraHUYECKUX U
COCIMHECHMH,

CTPOCHHMS, TIPUPOJY XUMUUECKOU
CBSI3U (moHHOM KOBAJICHTHOM,
METAJLTMYECKOM U BOJIOPOJHOMN),

3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peaKmuu u TIOJIOXKCHHE
XUMHYECKOTO paBHOBECHS oT
pa3IUYHBIX (HaKTOPOB;

V.5, DBbIIogHATP ~ XMMUYECKHUH
OKCTIICPUMEHT: TI0 PaCIO3HABAHUIO
BOKHEHINIMX  HCOPraHUYECKUX |
OPTaHUYECKUX COCIMHCHUN;

V¥.6. IIpoBOANTE: CaMOCTOSTEIbLHbBIN
MOMCK XUMHUYECKON HH(pOpMAIUUA C

HCTIOJIb30BaHUEM Pa3JIMYHbBIX
HMCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3aHUN,  KOMIIBIOTEpHBIX  0a3
JNaHHBIX, pecypcoB HHTepHeTa);
HCTIOJI30BaTh KOMITbIOTEPHBIE
TEXHOJOTUU JyIsi  OoOpaboTKU U
rnepeaadyu XAMHAYECKOUN

uH(pOpMAIUU U €€ MPEJCTABICHUS B
pa3nuYHBIX hopmax;

v.. CBs13bIBaTH:! U3YYEHHBIN
Marepua co CBOEH
npodecCHOHATILHON

JeSITENIbHOCTHIO;

QJICKTPOOTPHUIATCIBbHOCTD,

BaJICHTHOCTb, CTETICHb
OKHCIIGHUS, MOJIb, MOJIApHAs
macca, MOJISIPHBIT 00BemM
ra3000pa3HbIX BEIIICCTB,
BEIIECTBA  MOJICKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
pPacTBOPBHI, AIEKTPOITUT u
HERJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs
JTUCCONMAIINS, OKHUCIHTEIb W
BOCCTAHOBUTENIb, OKHCICHHE W
BOCCTAHOBJICHHE, TETIOBOM
abdexT  peakuuud,  CKOPOCTb
XUMHUYECKON peakluu, KaTalus,
XUMHUYECKOE paBHOBECHE,
YTIAEPOTHBIN CKEJIET,
byHKIIMOHATBHAS rpyrmna,

HU30MEpPHsl, TOMOJIOTHS;
3.2. OCHOBHBIE 3aKOHBI XWUMUHU;

COXpAaHEHMSI MacChl  BEIIECTB,
IIOCTOSTHCTBA COCTaBa BEIIECTB,
[leppogmueckun  3axkon  J[.M.
Menneneena;

3.3. OCHOBHBIE TEOPUM XHUMHH:
XUMHUYECKOMN CBSI3H,
AIEKTPOIUTUUYECKOU
JVCCOLIMALINH, CTPOCHUSA

OPraHUYECKUX U HEOPTraHUYECKUX
COCJIMHCHMI;
3.4. Baxueinmue BeliecTBa U

MaTepUaJIbI: BAXKHEHUILINE
METajulbl W CIUIaBbl; CEpHas,
COJIIHAsl, a30THAs M YKCYCHas
KHUCJIOTBI;  OJIaropofHbIE  Tra3bl,
BOJOPOJ, KHUCJIOPOJ, TaJOTeHBbl,
HIEJIOYHbIE METaJIbl; OCHOBHBIE,
KUCIIOTHbIE ¥ aM@oOTepHbIe

OKCHUJIBI U THAPOKCHUIBI, IIETOYH,
YIJIEKUCIBIM W YrapHbId Trasbl,
CEpHUCTBIM Tra3, aMMHUaK, BOJa,
MPU-POJIHBIM Ta3, METaH, 3TaH,

STWJICH,  alleTWJIeH,  XJIOPHU]
HaTpus, KapOo-HaT u
rUApoKapOoHaT HaTpus,
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V.8. Pemars: pacdyeTHble 3a/1a4u 110
XUMHAYECKUM dbopmynam U
YPaBHEHUSIM;

¥.9. Ucnonb3oBaTh npruoOpEeTEHHBIC
3HAHUA U YMEHHUS B MPAKTUUYECKOU
JNEATEIBHOCTH W IOBCEAHEBHOM
YKA3HH.

kapOoHat u Qocdar KaibIus,
OCH-30JI, METaHOJ M DOTaHOJI,
CIIOKHBIE (PUPHI, KHUPHI, MBI,

MOHOCaXapH bl (rmroKo03a),
T Caxapu bl (caxapo3a),
noimucaxapuabl  (kpax-mMaja  H
1EJUTI0JI03a), aQHWUJIVH,
AMHUHOKHCIIOTHI, OemnKu,

HNCKYCCTBCHHBIC U CHUHTCTUYCCKUC
BOJIOKHA, Kay4yKH, I1JIaCTMACCHI;




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

Bux yueOHoi1 padoThl

Oo0BbeM yacoB

MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 72
Oo0s13aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 72
B TOM YUCJIE:

- JIEKLIMOHHBIE 3aHIATUI 52
- IPAKTUYECKUE 3aHATHUS 14
IIpodeccuoHaIbHO  OPUEHTHPOBAHHOE  COJEP:KAHUE 6
(coaepxaHue NPUKJIATHOIO MOLYJIA)

BT. 4.:

TEOPETUYECKUE 3aHSATHS 4
IPaKTUYECKUE 3aHITHUS 2

Hrorosas arrecranus B popme nudpPpepeHuupoBaHHOTO
3ayera




2.2 TeMaTU4YeCKHUIl IUIaH U coJep:KaHNe YUeOHOH TUCHUIINHBI « XUMHUS»

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 OK 04
aTOMOB
summuecknx | COBPEMEHHAsA MOJEIb CTpoeHHs aTtoMa. CHMBOIMYECKMA A3BIK XUMHUH. XHMHYECKUi
SIEMEHTOB 1 |2TEMEHT. DJIeKTpOoHHas KoHpurypamus atoMa. Kiaccuduranus XMMHYECKUX 3JIEMEHTOB
npupona (s-, p-, d-BjIeMeHTBI). BasneHntHbie 37€KTpOHBI. BaleHTHOCTh. DJIEKTpOHHAsl TpUpPOAa 4
XUMIYecKoli | XMMHUYECKOH CBsI3U. DIIEKTPOOTPUIIATEILHOCTD. BUbl XUMUYECKOM CBSA3H (KOBAJEHTHAs,
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 U T.I.) U APYIHMX HEOPTraHUYECKUX
COCAMHEHNH OTHAEJBbHBIX KiaccoB. lIpakThueckue 3agaHus Ha YCTAHOBJICHUE CBS3HU
MEXKJy CTPOCHHEM aTOMOB XHUMHYECKUX DJIEMEHTOB M IEPUOAUYECKMM H3MEHEHUEM
CBOMCTB XMMHWYECKUX DJIEMEHTOB M HX COCAVUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM




[leprnoanueckon CUCTEMBI.

Tema 1.2. OcHOBHOE coep:KaHue OK 01.
OK 02.

Ilepuonnuecku | TeopeTrnueckoe odydeHmne
U 3aKOH U
Tabmna 1. [lepnoanueckas cucrema xuMudeckux diemeHToB .M. MenneneeBa. @uznueckuit
MeHieneeBa cMmbici [lepuoamyeckoro 3akona .M. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

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

COOTBETCTBHHM C IMOJIOKEHUEM XUMHUYECKOTO 3JIeMeHTa B [leprnoauueckoit cucteme.

MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanyeckoro 3akona .M. Menneneena.

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

Penrenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO

XAMHAYECKHX DJI€MEHTOB «MeTalunueckue / HeMeTalNINYECKUE CBOMCTBA,

BJICKTPOOTPUIIATEIILHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X AJIEKTPOHHBIM

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 05.
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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 OKHCJICHHSI-BOccTaHOBICHUA. CTeneHp okucieHus. OKUCIUTEIb 1
BOCCTaHOBHTEIL. COCTaBICHUE U YpPaBHHUBAHHUC OKHUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MCTOJZIOM JJICKTPOHHOT'O Oamanca. OKHCINTEIIFHO-BOCCTAHOBUTEILHBIC peaKnun
B IIpUpPOAC, IPOU3BOJACTBCHHBIX IIPOLECCAX U JKU3HCACATCIbHOCTH OPraHN3MOB

HpaKanecmle 3aHATHUA

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

Tema 2.2.
DJIEKTPOJIUTHYE
cKas
JIUCCOLMAIIHS U
MOHHBIM 0OMEH

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenune

Teopust smeKTpoaUTHYECKOW auccouuanuv. WOHBI. OJEKTPOJIUTHI, HEJIEKTPOJIUTHI.
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 peakuuil. MccnenoBanue TUIoB (TI0 COCTaBY U KOJUYECTBY
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 05.

OK 06
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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 nHeopranudeckoit xumun. Kinaccudukanus Heopranndeckux BemecTs. [IpocTrie
U CJI0’KHBIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUABI, TUAPOKCUIBI,
KHCJIOTHI, coJin). B3auMOoCBs3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSIHUSA
BeniecTBa. Kpucrannmueckue u amopgHble BelecTBa. TUIbI KPUCTAINTMYECKUX PEIIETOK
(aTroMHas1, MOJIEKyJIsipHAasl, HOHHAsI, METaNIN4YecKasi). 3aBUCUMOCThb (PU3HUYECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTAIUIMUECKON pEeIeTKH. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTH
BEIIECTB OT BUJa XUMHUYECKON CBS3H U THMA KPUCTAIUTHYECKON pemeTku. [IpuanHbl
MHOT000pa3us BEUECTB

HpaKanecmle 3aHATHUA

HoMenknaTypa HEOpraHn4eCKuX BELIECTB: Ha3BaHUE BEILIECTBA UCXOMS 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 02.
OK 04.

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
noJlydeHus. 3HAYCHHUE METAJUIOB M HEMETAIOB B MPUPOJAEC U >KU3HEICATCIIBHOCTH
YyeJoBeka M OpraHu3MoB. Koppos3usi MeTajuioB: BHJBI KOPPO3WH, CIIOCOOBI 3aIllUTHI
METaJIJIOB OT KOPPO3UH

Hemeramnpl. OO0mue ¢u3nyeckue M XUMUYECKHE CBOWMCTBA HEMETAUIOB. THUNMUYHbBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa COE€IUHEHUN
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B PUPOJIE

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

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 04.
OK 05.
OK 06

Pa3nean 4.

CTtpoeHne ¥ CBOMCTBA OPraHUYECKMX BellleCTB

26

Tema 4.1.
Knaccudukanuys
, CTDOCHHE U

OcHOBHOE coep:kaHue

Teopernyeckoe o0yyenune

OK 01.
OK 02.
OK 04.
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HOMEHKJIaTypa
OpraHUYEeCKUX
BEIIECTB

[losiBnenue u Pa3BUTHUC OpF&HPI‘IGCKOﬁ XUMHUH KdK HAYKH. Hpe,HMCT OpI‘ElHH‘IE?CKOﬁ
XUMHUHU. MecTo 1 3HaYeHUE OpFaHI/IIIGCKOfI 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

16

Teopernueckoe 00y4enue

14

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

OK O1.
OK 02.
OK 04.
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obmmast opmyna; m3oMepus; GU3NISCKUE CBONCTBA; XMMHUYECKHE CBOWMCTBA; CIIOCOOBI
TOJTYUCHUS ):

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

— HCIPCACIBbHBIC (aJ'IKeHLI, AJIKUHBI M aJ'IKaI[I/IGHI)I) U apOMaTUYCCKHUC YITICBOAOPOALI.
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, YrieBoAbl). llpakTHueckoe npUMEHEHUE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. IIpumenenune Qopmanpieruia, aneranbIeruia,
YKCYCHOM KUCHOTBI. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT. Moroliye CBOMCTBA
MbLIa

— a30TcoIepKaIme COECIUHEHUSI (aMuHBI " AMUHOKHMCJIOTHI, OcIKm).
Bricokomoiiekynsipaple  COeAMHEHUsT (CHHTETUYECKHE U  OUOJOTUYECKU-aKTHUBHBIC).
MoHomMep, moauMep, CTPYKTypHOE 3BeHo. l[lonmmmepuzanusi SThiieHa Kak OCHOBHOE
HaIpaBJICHUE €ro UCTIOIb30BAHUSI.

['eneTnyeckas CBsI3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCIMHEHUN OTHACNIBbHBIX KJIAcCOB (TpUBHUAJIbHAS W
MEXAyHapoJHas HOMEHKJIATypa, XHMHUYECKHE CBOMICTBa, CIOCOOBI MOJyYeHUs):
Mpe/ieNibHbIE (aJTKaHbl U ITUKIIOATKAHBI), HEMpPEeeIbHbIe (aJTKEeHbI, aTKUHBI M aJKaIuCHBI)
U apOMaTHYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (DEHOJBbI, KAPOOHOBBIE KUCIOTHI U APUPHI,
anbAETUAbl U KETOHbI, aMUHBl U AMHUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMUS.
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BaﬂaHI/I}I Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHUYCCKHUX pCaKHI/Iﬁ C Y4aCTHUCM OPraHUYCCKHUX
BCHICCTB HA OCHOBAHNH UX COCTABA U CTPOCHUA

Tema 4.3. OcHOBHOE coep:KaHue OK 01.
OK 02.

Wnentudukany | TeopeTndyeckoe odyueHne OK 04.
s OPraHUYECKUX OK 05
BEIeCTB, HX buooprannueckue coenuHenus. I[lpuMeHeHne u OuoOJOTHYECKas pOJb YIJIEBOJIOB. OK 06.
AHAYEHHe H OxkuclieHHe YIJIeBOJOB — HWCTOYHMK DSHEPrHMM KUBBIX opraHusmoB. Oo6nactu
npuMeHeHue B | TPUMCHEHHSA aMUHOKHCIIOT. [IpeBparnienus 6enKoB MUIIM B opranu3me. buonornyeckue
GLITOBOI 1 ¢bynkuuu OenkoB. buonornueckue ¢GyHkuuu XUpoB. Poib opraHuyeckod XUMUU B
NPON3BOACTBeH | PEIICHIH npo0ieM MUIEeBON 6€30MaCHOCTH
HoH Ponp oprannueckoid XMMHUHM B pEUICHUU MPOOJIEM SHEPreTUYECKOW Oe30MacHOCTH, B
AICATEIRHOCTH Pa3BUTHU MEAMIIMHBI, CO3JJaHUU HOBBIX MATEPHATIOB, HOBBIX HCTOYHHKOB HHEPTUU
HeJloseKa (aTbTepHATUBHBICE WCTOYHHUKH JHEpruu). OnacHOCTh BO3JACHCTBHS Ha JKHUBBIC

OpraHU3Mbl OPTaHWYECKUX BEIIECTB OTICIBHBIX KIACCOB (yTIEBOAOPOMBI, CIUPTHI,

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

MIPEACIIBHO JOIMYCTUMOMN KOHIICHTPAIINH
Pasnen 5. KnHeTnz{ecxne U TePMOJUHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX

peaxiuii
CkopocTb OcHOBHOE coep:KkaHue OK 01.
XUMHYECKUX OK 02.
peaKuum. Teoperuyeckoe o6yueHue OK 04.
XUMHYECKOE
paBHOBECHE CKOpOCTh peaKIuy, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX ()aKTOPOB: MPUPOJBI PEaruPYIOIIHX

BCILIECTB, KOHLIEHTPALUM pPEarupyrollnX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJIH
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

pacTBopax

PactBopenue kak ¢uznko-xumuueckuil mporecc. PactBopbl. CriocoObl MpUTrOTOBIECHUS
pactBopoB. PactBopumocTb. MaccoBass 1oyl pacTBOPEHHOro BemecTtBa. CMbICH
II0Ka3aTessl MPENebHO JOIYCTUMOM KOHILIEHTPALMM M €ro MCIOJIb30BAHUE B OLIEHKE
AKOJIOrHuYecKoil 6e3omacHocTH. [IpaBuia sKoNMOrMuecky 1eaecooOpa3HoOro MoBEACHUS B
OBITY U TPYJOBOMU JEATEIHLHOCTU B LIETSIX COXPAHEHHUSI CBOETO 3/I0POBbS M OKpYXkKaromlei
IIPUPOJHON CpENbl; OMACHOCTb BO3JCHCTBHUS HA JKUBBIE OpPraHU3MBbl ONPENEIICHHBIX
BEIIECTB. PelIeHHe INPAaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HA PACTBOPBI,
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HCIIOJIb3YCMBIC B OBITOBOM U HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTHU YCIIOBCKA

IIpodeccuoHATHHO-OPHEHTHPOBAHHOE COJleP:KaHue (COoAep:KaHNe MPUKIATHOTO MOTYJIsI)

Paznea 7.

XuMHusi B ObITY ¥ POU3BOJACTBEHHOM AeSITEILHOCTH YeJI0BeKa

Xumus B ObITY
u
IPOU3BOJICTBEH
HOU
JeSATETLHOCTH
YyeJioBeKa

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHnue

Hogelimme 10CTHXEHUS XUMUYECKON HAYKH U XMMHAYECKOW TEXHOJIOTUH. POb XMMUu B
00ecrnieYeHUN 3KOJIOTHYECKOM, PHEPreTUUeCKO U MUIEBOM 0€30MacHOCTH, Pa3BUTHUU
MenuuuHbl. [IpaBuia moucka W aHalIM3a XUMHYECKOM HHGOPMAlUM U3 Pa3IMYHBIX
UCTOYHUKOB (Hay4yHas W y4yeOHO-HAy4yHas JHUTepaTypa, CpEJICTBA MacCCOBOM
uHdopmaiuu, cetb MIHTepHeT)

IIpakTHyeckue 3aHATHS

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

3amura: IlpencraBineHue pe3ynbTaToOB peEIICHUS KeWCOB B (opMe MUHHU-TOKIana ¢
Mpe3eHTaleN

OK O1.
OK 02.
OK 04.
OK 05.

OK 06

Bcero

72
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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.
O6opynoBanue yueOHOTO KabMHETa:
- II0CaJ0YHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO IJIsl IPENOaBATENS;
- HarJIsgHbIC MOCoOus;
- IUIAKaThl;
- KOMIUIEKT Y4eOHO-METOANYECKOMN IOKyMEHTAIINH.
- obopyaoBaHHE Jisl IPOBENECHHUS OIBITOB;
- HabOp peaKTUBOB;
- IIApPOCTEPIKHEBBIE MOJAEIH MOJIEKYJI;
TexHuyeckue cpeacTBa 00y4eHUs:
- KOMIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00eCIIeYeHUEM;
- MHTEpPaKTUBHAs JI0CKa;
- JIeMOHCTpAIMOHHbIE (UITHMBI
3.2 UndopMmannonHoe odecnevyeHne o0yueHmst
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX H3AaHuii, MHTepHeT-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-
cooue misa cryn. Cpen. Ilpod. yueOHbIX 3aBeaeHuit. M., 2022.
3 Tab6puensn O.C. [Ipaktukym 1o oOlei, HEOPraHUYECKONH 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 IMOaKTUYECKUM MaTepuanoM): yuyed. mocoOue s CTYAECHTOB CpedH. Hpod.
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'., Benenckas A.I'. OOmiast xumusi 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 dbynaameHTaibHOTO XUMUYecKkoro oopazoBanust 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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KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUITIMHBI «Xumus»

Pe3yabTarbl 00y4eHHs

(I)OpMLI H ME€TOAbI

Oo0mue u npodeccuoHaIbLHBIC 3HaHuA n

KOHTPOJISI M OIlEHKH
KOMIIeTEeHIINH yMeHHUA

pe3yJIbTaTOB 00y4YeHHs
OK 01. BseiObupars cnocoOsl | 3.1, 3.2, 3.3, Pemenue 3amau;
peuieHus 3anad npodeccuonanpHoM | 3.4 YCTHBIN ¥ TUCHbMEHHBIN
JNEATENbHOCTH nOpuMeHuTenbHo K | Y.1, ¥.2, V.5, | onpoc
Pa3IMYHBIM KOHTEKCTaM; Ve6,V.7, Y9 oopMIICHHE OTUYETA O

BBITIOJTHEHUH

MPaKTUYECKUX paldoT;

TECTUPOBAHUE;
OK 02. Hcnons3oBats | 3.1, 3.2, 3.3, CamocTtosTenpHas padbora,
COBPEMEHHBIE CpEJICTBAa IIOHUCKa, | 3.4 VYuyactue B ceMUHapax,
aHan3a u unTepnperanuu | Y.1,¥Y.2, V.3, | koHpepeHIHsIX,
undopmaruu u uHbopmarmonssie | ¥Y.5, V.6, ¥Y.7, | moAroToBKa J0KJIAJIOB,
TEXHOJIOTUH ISl BBIMIOJIHEHUS 3a1ay | Y.8 Mpe3eHTaun
npo¢eCCUOHANIBHON JIEATEIbHOCTH;
OK 04. O¢ddexrusno | 3.3, 3.4 [IucbMeHHbIN OnpoC;
B3aMMOJIeHiCTBOBaTh M pabotath B | Y.l,Y.4, V.5, | TecrupoBanue
KOJIJIEKTUBE U KOMaH/JIC; V.6,V¥.7
OK 05. OcymectBisate yctHywo u | 3.1, 3.2, 3.3, CocraBiieHue
MMCbMEHHYI0O KOMMYHUKaIu Ha | 3.4 CPaBHUTEIBHBIX TAOJINIL;
roCyJlapCTBEHHOM s3pike | ¥Y.1,Y.2, V.4, | tectupoBaHue;
Poccuiickoit ®@enepauun ¢ ydetom | Y.6, V.8 oopMIIEHUE OTYETA O
OCOOCHHOCTEM  COIMAIIBHOTO | BBITIOJTHEHUU
KYJbTYPHOTO KOHTEKCTA; MPaKTUYECKUX PadoT;
OK 06. IlposBiaTte rpaxkmancko- | 3.2, 3.4 [InceMeHHBIN 0IPOC;
MaTPUOTUYECKYIO nosunuio, | Y.1, V.3, V.5, | opopmienue otuera o
JIEMOHCTPUPOBATH oco3HaHHoOE | Y.8, ¥.9 BBITOJIHEHUHA
MOBEJICHUE Ha OCHOBE MPaKTUYECKUX padoT;
TPAAUIMOHHBIX OOIICUYEIOBEUECKUX TECTUPOBAHUE

HCHHOCTeﬁ, B TOM YHUCJIC C YUCTOM
rapmMoOHmu3anvyu MCKHAIMOHAJIBHBIX
n MCKPCIHUTIHUO3HBIX OTHOI]_ICHI/If/'I,
IMPUMCHATD CTaHdapPThbl
AHTUKOPPYHIIHUOHHOI'O ITOBCJACHH,
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