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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
aktyamm3upoBanHbiM @I'OC CIIO mo cmenumansHocTH 15.02.09 AnnutvBHBIC
TEXHOJIOTUHU

TpynoeMKOCTh TUCIUIUIMHBI « XUMUS» Ha 0a30BOM YpOBHE COCTaBIIsieT 68
4acoB, U3 KOTOPKIX 62 yaca - 6a30BbI MOAYJH (6 pa3aesnoB) U 6 4acos -
NPUKIAAHONU MOAYIh (1 pa3aen), BKIIOYAroNIi MpakTHKa-OpUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOU MPOPECCUU WIH CIIEIUATIbHOCTH.

[TpuknagHO MOTYTE BKIIFOYAET OAuH pazaen. Paznen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA» PEATU3YyEeTCsl IS BCEX
npodeccuit/crnenuaibHOCTE Ha MaTepuaie KEHCOB, CBA3aHHBIX C 9KOJIOTMUECKON
0€30MacHOCThIO M OLIEHKOM MOCJIEeICTBHUI OBITOBOM U MTPOU3BOJICTBEHHOM
NeSATEILHOCTH, 110 OTpaCisM Oyayiel mpodecCHOHAIBLHOMN e TEeNbHOCTH
o0yyJarommxcs.

1.2 Mecto y4yeOHOW AMCUMINIMHBI B CTPYKTYpe IPOrpaMMbl
MOATOTOBKH CIEHHAJTHUCTOB CPEHEro 3BeHAa:

VYyeOHas AUCUMIUIMHA « XUMUSD» BXOJHUT B 0011€00pa30BaTEIbHbIN yueOHBIMI
UK U OTHOCUTCS K 00111€00pa30BaTeIbHBIM 0a30BbIM JUCHUILIMHAM.

1.3 Heau u 3agauM JUCHUIVIMHBI — TPe0OBaHUA K pe3yJbTaTaMm
OCBOCHMS TUCIHUILINHBI:

Copeprkanue mporpaMmmbl 00111€00pa30BaATEHHON TUCITUTIIIMHBL « X UMUSD)
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIIUX LeJIei:

— (GOopMHUPOBAHUE CUCTEMbl XUMHYCCKUX 3HAHUHN KaK BaKHEHIIICH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOU
JIekKaT KIIFOUYEBbIE IOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHUE f3bIKA HAYKH, YCBOCHUE U TOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000111€eHUI MUPOBO33PEHYECKOT0 XapaKTePa, 03HAKOMIIEHUE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

— (¢GopMUpOBaHUE U PA3BUTUE MPEJICTABICHUN O HAYUYHBIX METOAAaX MO3HAHUS
BEIIECTB Y XUMUYECKUX PEAKIINi, HEOOXOIUMBIX IS PUOOpETEeHUS
YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKHUX SIBJICHH,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKON W MOBCEAHEBHOW KU3HU;

— Ppa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
O0OBSICHEHHEM XUMHYECKOT'0 SKCIIEPUMEHTA, COOJTIOICHUEM TTPaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.
3agaum IMCHHUILINHBI:

1)  chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUSA
XUMHUUYECKUX TIPOLIECCOB M SIBJICHUU B OKPYKAIOIIEH cpefie, a TakKe HUX CBS3b C
L[EJIOCTHOW HAyYHON KapTUHOM MUpa U APYTUMU €CTECTBEHHBIMU HAYKAMU;



2)  pa3BUTh yMEHHS COCTaBIISATH (OPMYJbI HEOPTaHWUECKUX U
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMUUYECKUX PEAKIMM, OOBIACHITH UX CMBICI,
UHTEPHPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

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

4)  pa3BUTh YMCHHS HAXOJWTh, AaHAJIM3UPOBATh W HCIOJB30BATh
uHOOPMAITMI0O XUMHYECKOTO XapakKTepa W3 pPa3IudyHbIX HH()OPMAIMOHHBIX
WMCTOYHHUKOB, BKJTIOUAsl yUeOHYIO JIMTEPATypPy, HAYUHBIC IMyOJIMKAIMA U MHTEPHET-
pecypchl;

5) chopmupoBaTh yMEHHS IIPOTHO3HPOBATH  TIOCICACTBHS  CBOCH
NEATETLHOCTH W XUMHUYECKHX MPHUPOIHBIX, OBITOBBIX W IPOU3BOJACTBEHHBIX
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 CENYIONIME 001Me KOMIETEHLNN:

OK 01. BeiOuparb cnocoObl pemieHust 3aaad  MpoQecCUOHATBHON
JEATEIIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOHWCKA, aHaIuM3a |
UMHTEpIpeTanuu uHpopMauu U HHOOPMAIIMOHHBIE TEXHOJIOTUU ISl BBITIOJIHEHUS
3a/1a4 NpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlimanupoBaTh U peaM30BbIBATH COOCTBEHHOE NMPO(ECCHOHATIBLHOE U
JUYHOCTHOE pasBuUTHE, MpeANPUHUMATEIIbCKYIO NEATEeIbHOCTD B
npodeccuoHaNbHOU cdepe, UCTIONBb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTHU B
Pa3TUYHBIX )KU3HEHHBIX CUTYyAIHIX;

OK 04. DddextnBHO B3aMMOJCHCTBOBATh M PabOTaTh B KOJUJICKTHBE M
KOMAaHJIE;

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

OK 06. [IposBnsATh IPaXJaHCKO-TTATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  TOBEJACHHME HA OCHOBE  TPAJULIMOHHBIX
OOLIEYEIOBEYECKUX IEHHOCTE, B TOM YHCI€ C Y4YE€TOM TapMOHHU3ALUH
MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUMN, MPUMEHSTh CTaHAapThl
AHTUKOPPYMIIIMOHHOTO MTOBE/ICHHUS;

OK  07. ConelicTBoBaTh COXPaHEHUIO OKpY’KaroLen Cpensbl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHUS 00 W3MEHEHUM KIIMMaTa, MPUHITUIIBI
OEpe)ITMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B  YPE3BBIYAMHBIX
CUTYaIHsIX;

OK 09. [TIlonme3oBathcsi  mpodecCHOHATBHOM  JTOKYMEHTallue  Ha
rocyJJapCTBEHHOM Y MHOCTPAHHOM SI3bIKaX.



Kon
OK

YMenns

3HaHUud

OK 01.
OK 02.

OK 03

OK 04.
OK 05.

OK 06
OK 07

OK 09.

V.1. Ha3sbiBats: W3YYEHHBIE
BEIIECTBA [0 TPUBHAIBHOW WM
MEXTYHApPOIHOW HOMEHKJIATYPE;
V.2. Onpenensitb: BaJIGHTHOCTh U
CTEIICHb OKHCJIICHUS XHMHYCCKHUX
3JICMEHTOB, THII XHUMHYCECKOH CBSI3H
B COCIUHECHUSX, 3apsA]l HOHA,
Xapakrtep cpeabl B BOJHBIX
pacTBopax HEOPraHUYECKUX U
OpraHUYEeCKUuX COCIMHECHHH,
OKHCJINUTEIL W  BOCCTAHOBUTEIID,
MIPUHAJICKHOCTD BCILIECTB K
pa3HbIM KJIaccaM HEOPraHWYECKUX U
OPTraHUYECKUX COCIUHCHUN;

V.3. XapakTepuszoBaTh: 3JIEMEHTHI
MaJIbIX MEPUOJIOB IO UX MOJ0KEHUIO
B Ilepmogmueckorr cucreme .M.
MenneneeBa; oO0mme XUMHYCCKHE
CBOMCTBAa MECTAJUIOB, HEMETAJJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
U OpPraHUYeCKUX  COCIUHEHMUII;
CTPOCHHE M XUMHUYECKHE CBOMCTBA
W3YyYCHHBIX  HEOPraHUYECKUX |
OPTaHUYECKUX COCIMHCHUN;

V.4. OOBSCHATH:  3aBUCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M

CTPOCHMS, TIPUPOAY XHUMHUYCCKOMN
CBSI3U (noHHOM KOBAJIEHTHOM,
METAJUIMYECKOM U BOJIOPOJHON),

3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakiuu u MOJIOKEHHE
XHMHYECKOTO paBHOBeECHS oT
pa3inyHbIX (PaKTOPOB;

V.5. BbIIOAHAT  XMMHUYECKHH
HKCIEPUMEHT: TI0 PaCMO3HABAHUIO
BOXHEUIIIMX  HEOPraHUYECKUX |
OPraHUYECKUX COCIIMHCHUMN;

V.6. IIpoBoAUTE: CaMOCTOSTEIbLHbBIN
MMOMCK XUMHUYCCKON HH(pOPMAIUNA C
HCIIOJIb30BaHUEM Pa3IMYHBIX
HUCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3aHUN,  KOMIBIOTEPHBIX  0a3
JAHHBIX, pecypcoB HHTepHeTa);

3.1. Baxueimme XHUMHYECKHUE
TTOHSTHS: BEIIECTBO, XMMHUYCCKUI
3JIEMEHT, aToM, MOJIEKYIIa,
OTHOCHU-TEJIbHBIE  aTOMHasA |
MOJIEKYJISIpHAs ~ MacChl,  HOH,
aJUIOTPOTIHS, HW30TOIIHI,
XAMHAYCSCKas CBSI3b,
AIEKTPOOTPULIATEHHOCT,
BaJICHTHOCTb, CTEIICHb
OKUCIIGHHS, MOJIb,  MOJISIpHAs
Macca, MOJISIPHBIN 00BeM
ra3zo000pa3HbIX BCIILIECTB,
BEIIECTBA  MOJIEKYJISIDHOIO U
HEMOJICKYJISIPHOTO CTpPOEHUS,
pacTBOPHI, AJIEKTPOJIUAT u
HEDJICKTPOJIUT,
AIEKTPOTUTHYECKAS
JUCCOIMAIINS, OKHCIUTCIbL U
BOCCTAaHOBHTEIIb, OKHCIICHHUEC U
BOCCTAHOBJICHHE, TCIIOBOM
apdekT  peakuuu,  CKOPOCTb
XAMHUYECKOM PpEaKIHNH, KaTallns,
XUMHYECKOE paBHOBECHE,
YIJIEPOIHBIN CKEJIET,
byHKIIMOHATBHAS rpyIIna,
M30MEpHsl, TOMOJIOTHS;

3.2. OCHOBHBIC 3aKOHBI XHUMUM:

COXpPAaHEHUsI MacChl  BEIIECTB,
IIOCTOSIHCTBA COCTaBa BEILECTB,
Ileppogmueckuin  3axkon  J[.M.
Menneneena;

3.3. OCHOBHBIE TEOPUM XHUMHH:
XUMHUYECKOM CBSI3H,
ANEKTPOITUTHYECKON
JTVCCOLALINH, CTPOEHUS

OPraHUYECKUX U HEOPTraHUYECKUX
COCJIMHCHMI;

3.4. Baxseilline BemecTBa U
MaTepUaIbl: BAXKHEHUIIINE
METAJUIbl M CIUIaBbl, CEpHas,
CoJIsiHasi, a30THasT W YKCYCHas
KHUCJIOTBI;  OJIarOpoJHbIE  Tra3bl,
BOJOPOJl, KHUCJIOPOJ, TaJOreHbl,
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HUCIOJIb30BATh KOMITBIOTEPHBIC
TEXHOJOTUU JyIsi  OoOpaboTKU U
nepeaaun XUMHAYECKOU

uH(pOpMaIUU U €€ MPEJCTaBICHUS B
paznuyHbIX hopmax;

V.7 CBs3bIBaTh: VU3y4YEHHBIN
MaTepual co CBOEH
npodeccuoHanTbHON
NEeSATEIbHOCTBIO;

VY.8. Pemarts: pacuerHsie 3a7a4u 1O
XUMHUYECKUM dopmynam 17}
YPaBHEHUSIM;

¥.9. Ucnonb3oBaTh npruoOpeTEHHBIC
3HaHUS U YMEHUs B IPAKTUYECKOU
JNEIATEIbHOCTH W IOBCEIHEBHOU
YKU3HU.

IMCJI0OYHBIC MCTAJJIBI,

OCHOBHBIC,

KUCIOTHbIE M aM@oTepHbIe
OKCHJIBI ¥ THIPOKCH]IBI, IIECIOYH,
VIJIEKUCIIBIA W YrapHbId Ta3sbl,
CEpHUCTBIM ra3, amMMHAK, BO/Ja,
NPU-POJHBIA Ta3, METaH, JTaH,

STHIICH,  aUeTWICH,  XJOPH]I
HaTpHs, KapOo-HaT U
TUAPOKApOOHAT HaTpus,

kapooHat u ¢docdaTr KaubLusi,
OeH-30/I, METAaHOJI M DTaHOJI,
CIIOXKHBIC 3(UPBI, XKHUPHI, MBI,

MOHOCaXapH bl (rmroKo03a),
JUcCaxapu/Ibl (caxapo3za),
noyiMcaxapuabl  (Kpax-mMain |
1EJUTI0JI03a), aAHWJIVH,
AMUHOKHUCIIOTHI, Oenku,

HCKYCCTBCHHBIC I CMHTCTHYCCKHUC
BOJIOKHA, KaY9YKH, I1JIaCTMACCHI;




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

Bux yueOHoit padoThl O0bem yacoB
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 68
Oo0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 68
B TOM YHCJIE:
- JIEKLIMOHHBIE 3aHIATUSI 48
- IPAKTUYECKUE 3aHATHUS 16
HNrorosas arrecranus B popme IK3aMeH 4




2.2 TemaTu4yeCcKMid IJIAH M COAEPKAHUE YHeOHOM JUCHUUIJINHBI « 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 2
aTOMOB
summuecknx | COBPEMEHHAsA MOJEb CTpoeHHs aTtoMa. CHMBOIMYECKHH SA3BIK XMUMHH. XHMHYECKUi
SIEMEHTOB 1 |2TEMEHT. DJIEKTpOHHas KOHpurypalus atoma. Knaccuduranus XUMUYECKUX 3JIEMEHTOB
npupona (s-, p-, d-BjIeMeHTBI). BasneHntHbie 37€KTpOHBI. BaleHTHOCTh. DJIEKTpOHHAsl TpUpPOAa 2
XUMIYecKoli | XMMHUYECKOH CBsI3U. DIEKTPOOTPUIIATEILHOCTD. BUIbl XUMUYECKOM CBSA3H (KOBAJICHTHAS,
CBA3M WOHHAasl, METaJNInuecKas, BOJOPOJIHAsI) U CTIOCOOBI €€ 00pa3oBaHUs
IpakTnueckue 3aHATHUS 2
Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI CO€IUHEHUN
0 HOMEHKJIATYpE MEXKIYHApPOJHOTO0 COK3a TEOPETUUECKON M TMPHUKIATHOW XUMUU U
TPUBUAIBHBIX HA3BaHWM JJISI COCTABJICHUA XHUMHYECKUX (HOPMyN ABYXaTOMHBIX )

COeIMHEHUI (OKCUIOB, CylIb(UIOB, TUAPUAOB U T.I.) U APYIHMX HEOPTraHUYECKUX
COCAMHEHNH OTHAEJBbHBIX KiaccoB. lIpakThueckue 3agaHus Ha YCTAHOBJICHUE CBS3HU
MEXKJy CTPOCHHEM aTOMOB XHUMHYECKUX 3JIEMEHTOB U IEPUOJMYECKHM H3MEHEHHEM
CBOMCTB XMMHWYECKUX DJIEMEHTOB M HX COCAUHEHHUNW B COOTBETCTBUM C IOJIOKEHHEM




[leprnoanueckon 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 XuMu4ecKux 3yieMmeHToB .M. MenneneeBa. @usnueckui OK 07'
MeHieneeBa cMmbici [lepuoamyeckoro 3akona .M. 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 [lepuoanyeckoro 3akona .M. Menneneena.

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

Penrenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO

XAMHAYECKHUX DJIEMEHTOB «MeTalumnueckue / HeMeTaJINYeCKUE 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 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 TOpCHUA, OKUCICHUA-BOCCTAHOBJICHUA.

YPaBHeHI/Iﬂ OKHCJICHHSI-BOccTaHOBICHUA. CTeneHp okucieHus. OKUCIUTEIb 1
BOCCTaHOBHTEIL. COCTaBICHUE U YpPaBHHUBAHHUC OKHUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MCTOJZIOM JJICKTPOHHOT'O Oamanca. OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC peaKuumn
B IIpUpPOaAC, HIPOU3BOJACTBCHHBIX IIPOLECCAX U KU3HCACATCIbHOCTH OPIraHNU3MOB

HpaKanecmle 3aHATHUA

KonuyectBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl MO YpPaBHEHUSAM XUMHUYECKHX peakuuid. Moijib Kak eAuHHUIa KOJIMYECTBA
BellecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHUSI MacChl U SHEPruM. 3aKOH ABOTajpo.
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
OK 09.
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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 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 %)

OK 09.

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)

Paznen 7. XuMHusi B ObITY ¥ POU3BOJACTBEHHOM AeSITEILHOCTH YeJI0BeKa 6 OK 01.
OK 02.

Xumus B ObITy |OCHOBHOE COIepKAHHE 6 OK 03
1 OK 04
NPOM3BOICTBEH Teopernueckoe o0yueHnue 4 OK 05
HOH Hogeimme 1ocTrkeHUsT XUMHUYECKON HAYKH M XUMUYECKOW TEXHOJIOTHH. Ponb XuMuu B OK 06
ACATCIBHOCTH | oGecreyenny HKONOTMYECKOH, SHEPTETHUECKOH M MHUINEBOH GE30NACHOCTH, Pa3BHTUH OK 07
HeIIoBCKa MeauiuHel. [IpaBuna moucka U aHanM3a XUMUYECKONM HH(OpMANMKM U3 Pa3TUYHBIX 4 OK 09.

UCTOYHUKOB (HayyHas W ydeOHO-Hay4yHas JUTepaTypa, CpeIcTBa MacCOBOMU

uHdopmaiuu, cetb MIHTepHer)

IIpakTHyeckue 3aHATHS

ITonck u aHamU3 KEMCOB O MPUMEHEHUHU XUMUYECKUX BELIECTB U TEXHOJOTUH C YYETOM

Oynyiield npodecCHOHATBHOW NEATEIbHOCTH IO TeMaM: Ba)KHEUINHNE CTPOUTEIIbHbBIC

MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJI0, KEpaMHKa, MaTepUabl s

ANEKTPOHUKH, HAHOMATEpHANIbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKU SHEPIUH, )

OpraHUYeCKHEe U MUHEPAIbHBIC yI0OPEHHUS, TEKapCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSI.

3amura: IlpencraBneHue pe3ysnbTaToOB pEIICHUS KEWCOB B (opMe MHUHHU-JOKIANa ¢

Mpe3eHTaleN

HTorosasa arrecranus 4

Bcero 68
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3 VYCJOBHUS PEAJIM3AIIMM TIPOTPAMMBI YYEBHOM JIUC-
HUIIJIMHBI
3.1 TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
odecre4eHnI0
Peanuzanus mporpaMMbl JAMCHMIUIMHBI TpeOyeT Haduuus y4eOHOro Ka-
ouHeTa « XUMHUS.
O6opynoBaHue yueOHOTO KaOMHeTa:
- II0CaJ0YHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO IJIsl IPENOaBATENS;
- HarJIsgHbIC MOCoOus;
- IUIAKaThl;
- KOMIUIEKT Y4eOHO-METOANYECKOMN IOKyMEHTAIINH.
- obopyaoBaHHE IJIs1 TPOBEACHHUS 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 H3AaHui, MHTepHeT-pecypcos,
JAOTNOJHHUTEIbHOH JIUTEPATYPhI
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 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 KO.M., ®ponos B.1. COopHUK 33724 ¥ YIPAKHEHUHN 10 XUMUU
(c IMOaKTUYEeCKUM MaTepuanoM): yued. mocoOue s CTYAEHTOB 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 W.I'., Beenenckas A.I'. O0mass 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 YesioBeka. - 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: yueOHbBIE U CIpaBOYHBIE MaTEPHAIIBI 10 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 TAOJIHIL;
JUJIS BBITIOJIHEHMS 3a1a4 TECTUPOBAHUE
npodecCuoOHaAIbHON

JIeSITeIIbHOCTH;

OK 3. [InanupoBarts 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 ¢
y4€TOM OCOOEHHOCTEN
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

3.1,32,33,34
V.1,¥.2, ¥4, V.6,
V.8

MUCBbMEHHBIHN OIpOC;
oopMIIEHUE OTYETA O
BBITIOJIHEHUU
PaKTUYECKUX padoT;
TECTUPOBAHUE

CUTYyalUsX;
OK 09. ITons30BaThCs 3.2,3.4 MHUCbMEHHBIN OMPOC;
npodeccuoHaTbHON V.1,V¥.3,V¥.5 V.8, | cocraBiecHue
JIOKYMEHTAIMe Ha V.9 CPaBHUTEIIHHBIX TAOIHII;
roCyJIapCTBEHHOM U TECTUPOBAHUE

HHOCTPAHHOM S3bIKaX.
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