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MNOSCHUTEJBbHASA 3AIINCKA

Pabouas mporpamMmma pazpaboTaHa B COOTBETCTBUHU CO CIETYIOIIUMU
JIOKyMEHTaMHU:

-(eepanbHbIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccruoHanbHOro 006pazoBanus no npodeccuu «Macmep
CeNbCKOXO03AUCHBEHHO20 NPOU3BO0CHEA), 3APETUCTPUPOBAHHBIM B MuHIOCTE
Poccum 20.08.2013 Ne 29500, yTBepxKI€HHBIM ITPpUKa30M MUHUCTEPCTBA
obpazoBanms u Hayku Poccun ot 02.08.2013 1. Ne 690 ( pexn. ot 09.04.2015 Neo
389);

-pEeKOMEHIALUAMH 10 OPTaHU3aLMHU OTyYEHUS CPEIHET0 0011Iero 0opa3oBaHus B
npejenax 0CBOSHUsI 00pa30BaTebHBIX IPOrPaMM CPETHETO MPOPECCHOHATBLHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO 00I1Iero 00pa30BaHUs C y4€TOM TpeOOBaHUM
denepanbHBIX TOCYAAPCTBEHHBIX 00PA30BaTEIbHBIX CTAHIAPTOB U TIOJIYyYaeMo
npodeccuu WM CreuruarbHOCTH CPETHEr0 MPOPECCUOHATIBHOIO 00pa30BaHus
(muceMmo JlenaprameHTa rocy1apCTBEHHOM MOJIUTUKH B cepe MOArOTOBKH
pabounx kaapos u JIIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259) (OI'AY
«®UPO» 25.02.2015 r.) 1 X yTOYHEHUSIMU U JOTIOJIHEHUSIMU, OJ00PEHHBIMU
Hayuno- metonnueckum copetom L{I1O u cuctem kBanudpuxanuu GTAY
«D®UPO» (mpotokoist Ne 3 ot 25 mas 2017 1.); ¢ yuetom [IpumepHoit ocHOBHOM
00pa3oBaTeNbHON MPOTPAMMBI CpeIHETO 00111ero o0pa3oBaHus, 0J00pEHHON
penieHueM ¢GeaeparbHOro yueOHO- METOMUECKOro 00BEAMHEHHUS IO 00IIeMy
obpazoBannio (mpoTokost oT 28 utoHs 2016 . Ne 2 / 16-3);

-IIPUMEPHON MPOTrpamMmMoii 00111e00pa3z0BaTeNbHON yUeOHOM TUCIIUTUINHEI
«XuMus» ais mpodecCuoHaIbHBIX 00pa3oBaTenbHbIx opranusauuii / O.C.
["abpuensn, N.I'. OctpoymoBa.- M.: U3narensckuii neHTp «Akamemus», 2015-42
c.

ConeprkaHue MporpaMMbl peaau3yeTcsi B IPOLIECCe OCBOCHUS
00y4JarouMMucs OCHOBHOM MPoQecCHOHAIbHON 00pa30BaTeIbHON POrpaMMbl
MOJATOTOBKY KBATU(PUIIMPOBAHHBIX pabOUUX, CIyKalluX 1o npodeccun Macrep
CEeJIbCKOXO35IMCTBEHHOTO ITPOU3BOICTBA C MOJYyYEHHUEM CPEAHET0 OOIIEro
o0pazoBaHusi, pazpaboTaHHoi B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC CIIO.
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1. TACIOPT PABOYEH ITPOIr'PAMMBbBI
YYEBHOU JUCIHUITJIMHbI «XUMMUA»

1.1. O6acTh NpUMEHEHUS POTrPaAMMBbI

Pabouas mnporpamMma yueOHOW IUCHMIUIMHBI «XHUMHS» SBISETCS  4YacCThIO
IPUMEPHOM OCHOBHOW MNpPOQECCHOHAIBHON 00pa30BaTeNbHONM MPOTrpaMMbl B
coorBercTBUM ¢ PI'OC mo npodeccun CIIO: Mactep celnbCKOX035UCTBEHHOTO
IPOU3BO/ICTBA.

1.2. MecTo y4eOHOIl UCHMILIMHBI «XHMMHS» B CTPYKType OCHOBHOI
npodeccnoHanbHOii  o0pa3oBaTeibHOIl  mporpaMmbl:  0Oa3zoBas  yueOHas
JTUCIUIUIMHA 00I11e00pa30BaTeIbHOIO IIUKJIA.

1.3. Hean m 3aga4yu y4yeOHOM IMCUMIVIMHBI «XMMHS» — TPeOOBaHHMA K
pe3yJIbTaTaM OCBOCHMS y4eOHOM AUCHUIIIUHBI:

B pe3yabTaTe ocBOeHMsI YUeOHOM AMCHUIIMHBI «XUMHUS» 00Y4AIOIIMACS
HOJI7KEH YMETh:

* Ha3bIBATh: W3YYCHHBIC BELIECTBA [0 TPUBHAIBHOM MM MEXKIyHApOIHOU
HOMEHKJIATYypE;

* ONpENENATh: BAIECHTHOCTb U CTEIEHb OKHUCIICHHMS XMMHYECKHX JJIEMEHTOB,
TUIl XUMHAYECKON CBSI3M B COCAMHEHUSAX, 3aps] MOHA, XapaKTep Cpelsl B BOJIHBIX
pacTBOpax HEOPraHMYECKMX M OPraHMYECKUX COCOUHEHUMN, OKUCIUTENb WU
BOCCTAHOBUTEIb, PUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIaCCaM HEOPraHWYECKHX
Y OPraHUYECKUX COECTUHEHU;

* XapaKTepHU30BaTh: D3JEMEHTbl MaJbIX MEPHOJOB [0 HX MOJOXKEHHUIO B
[lepuoanueckoit cucreme JI.MI. MenneneeBa; oOmme XHUMHYECKHE CBOWMCTBA
METaVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWUYECKHX M OPraHWYeCKHX
COEIMHEHMI; CTPOEHUE M XMMHYECKHE CBOMCTBA M3YyYEHHBIX HEOPTaHMYECKUX U
OpPraHUYECKUX COCIUHEHNN;

* OOBACHATH: 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS,
NPUPOy XUMHUUYECKON CBSI3M (MOHHOM KOBAJICHTHOM, METAUIMYECKOH U
BOJIOPOJHOM), 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOM pEaKIMM U IOJIOKEHHE
XMMHUYECKOTO PaBHOBECHUS OT Pa3INyYHbIX (PaKTOPOB;

* BBINOJHATh XUMWYECKHWA DKCIIEPUMEHT: II0 PACIO3HABAHUIO BaKHEHIINX
HEOPraHWYECKUX U OPIraHMYECKUX COCANHEHUM;

* MPOBOJAUTH: CAMOCTOSITENIbHBIM TMOMCK XUMHUYECKOM uHopManmuu ¢
WCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHMKOB (HAyYHO-NOMYJSPHBIX  HW3JaHUM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  IHTepHeTa);  HCHOJB30BaTh
KOMIBIOTEPHBIE TEXHOJOTHMH Ui OOpaOOTKM W TepeAadyd XUMHUYECKOU
uH(bOpMaIK U €€ MPEICTaBICHHS B Pa3IUYHbIX (popMax;

* CBSI3BIBATh: W3YYCHHBIH MaTepual CcO CBOEH MNpodeccCHOHATbHON
NESATEIBbHOCTBIO;

* pelaTh: pacuETHBIE 3a/1a4 10 XMMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

UCIIOJb30BaTh IMPUOOPETEHHbIE 3HAHMA W YMEHUS B  IPaKTUYECKOU
JEATEIbHOCTH U ITOBCEHEBHOM )KU3HU:

* 17151 OOBSICHEHNSI XUMUYECKUX SIBJICHUM, IPOUCXOASIINX B IPUPOJIE, OBITY U
Ha IIPOU3BOJICTBE;



* ONpenesieHUs] BO3MOYKHOCTM MPOTEKAaHUs XHWMHYECKUX MpPEBpPAILECHUN B
Pa3JIMYHBIX YCIOBUAX U OLICHKU UX MOCJEACTBUM;

* JKOJIOTUYECKU I'PaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH CpeJie;

* OLICHKM BJIMUSHUS XUMHUYECKOTO 3arps3HEHUs OKpYXKalollel cpeabl Ha
OpraHu3M YeJIOBEKa U APYTHE KUBbIE OPTaHU3MBbI;

« 0e30macHOro oOpallleHus C TOPIOYMMU M TOKCUYHBIMHU BEIIECTBAMHU H
Ja00paTOPHBIM 000PYI0BaHUEM;

* IPUTOTOBJIEHHS PACTBOPOB 3aJlaHHOM KOHLEHTpauuu B OBITY U Ha
IPOU3BOJICTBE;

* KPUTHYECKOM OLIEHKH JIOCTOBEPHOCTH  XHUMHUYECKOM  uH(pOpMaluu,
NOCTYIAOIIEH U3 pa3HbIX HCTOYHUKOB.

B pe3yabTaTe 0cBOeHUsI y4eOHOH TUCHUILIUHBI «XHMHA» 00y4YaroLuiics
HOJI’KEeH 3HATh:

* Ba)XHEUIINE XMMUYECKHE MOHSATHUS: BELIECTBO, XUMUUYECKUM AJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsi U MOJIEKYJISIpHAsl MAacChl, MOH, aJIOTPOIHS,
U30TOIMbI, XUMUYECKAs CBS3b, DJIEKTPOOTPULIATEIBLHOCTh, BAJIEHTHOCTb, CTEIEHb
OKHUCJIEHUS, MOJIb, MOJIIpHAsi Macca, MOJISIpHBIM 00BbEM ra3000pa3HbIX BEIECTB,
BEIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPHI, SJIEKTPOJIUT
U HEdJEKTPOJIUT,  DIEKTPOJIMTUYECKAss  JUCCOIMAIUs,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJIEHHUE W BOCCTAHOBJIEHHE, TEIJIOBOM 3 EKT peakuuu,
CKOPOCTh XMMHYECKOW PEAKIMM, KaTalu3, XHMUYECKOE PaBHOBECHUE, YIIIEPOIHBIN
CKeJeT, (PyHKUMOHANbHAS TPYIIa, H30MEPHSI, TOMOJIOTHS;

* OCHOBHBIE 3aKOHbl XHMHH: COXPAHEHHS MAacChl BEUIECTB, IOCTOSHCTBA
cocrasa BemecTs, [lepuonnueckuii 3akon J1.11. Menneneena;

* OCHOBHBIE TEOPHUM XHMHH; XUMHUYECKON CBSA3H, DIIEKTPOIUTHYECKOM
U CCOIMAIIMH, CTPOEHUSI OPraHUYECKUX U HEOPTAHUYECKUX COEAMHEHUM;

* BaXHEWIIME BELIECTBA W MaTepHalibl: BaXKHEWIIME METaulbl U CIUIaBbI;
cepHasi, CoJisiHasi, a30THAsl U YKCYCHasl KHUCJIOThI; OJaropojHble ra3bl, BOIAOPOI,
KHCIJIOPOJI, TAJIOT€HbI, IIEJI0YHbIE METaJUIbl; OCHOBHBIE, KUCIOTHBIE U aM(OTepHbIE
OKCUJIbI U TUAPOKCHUJIBI, IIEIO0YH, YIIECKUCIbIA U YyrapHbld Ta3bl, CEpPHUCTBIN Ta3,
aMMUaK, BOJla, IPUPOHBINA ra3, METaH, 3TaH, ATWICH, alleTUJICH, XJIOPU]I HATPHS,
KapOoHAaT W TUIApOKapOOHAT HaTpusi, kKapOboHat u ¢ocdar Kaupius, OCH301,
METaHOJI M ATaHOJI, CIOXKHBbIE 3(UPBI, KUPBI, MbLJIA, MOHOCAXapuibl (TIHOKO3),
aucaxapuipl  (caxaposa), MoJiMcaxapuabl (Kpaxmanal W LeJUII0JI03a), aHWIHH,
AMUHOKHCIIOTHI, O€JKH, MCKYCCTBEHHbIE M CHHTETHUYECKHE BOJIOKHA, KaydyKH,
IJ1aCTMAcCCHl;

1.4. PexoMeHayeMoOe KOJHYECTBO YACOB HA OCBOCHHE NPOrpamMMbl Y4eOHOM

AUCHUIIMHBI «XUMHUD):

MaKCHMaJbHOW yueOHOU Harpy3ku oOydaromerocs 171 yacos, B TOM YHUCIIE:
00s13aTeNbHONM ayIUTOPHOI yueOHOI Harpy3ku oOyyatomierocsi 114 4yacos;
CaMOCTOSITENIBHOM paboThl 0Oyydaromierocst 57 4acos.



2. CTPYKTYPA U COAEPKXAHUE
YYEBHOU JUCIHUITJIMHbI «XUMMUA»

2.1. O0beM yueOHOM QUCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Buj yueOHoi1 padoThbI Oovem uacos

MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 171
O0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 114
B TOM YHCJIE:

Teopernueckue 35

JlaGopaTtopHO/TIpakKTHYECKHUE PAOOTHI 79

KOHTPOJIbHBIE pa0OTHI 3
CamocrosiTenbHasi padoTa 00y4aromerocst 57
B TOM YHCJIE:
BHEAYJIMTOPHAsl CAMOCTOSITENIbHAsL padoTa
VHMBU1yaJIbHbIE TBOPUYECKHE 3a/1aHUs

Umoeosas ammecmayus 6 hopme ouggepenyuposarno2o 3auema

2.2. TemMaTu4eCcKU MmJIaH

Bua yueOHoi padoThI KoJsn4ecTtBo yacoB
AyautopHble 3ausaTusi. Cogepxxanue 00y4eHus Macrep
CeJIbCKOXO035IICTBEHHOI 0
NMPOU3BOJICTBA
Bsenenue 2
1. O0masi ¥ HeOpraHu4ecKas XuMus 70
1.1. OcHOBHBIC MOHSATHS U 3aKOHBI 6
1.2. Ilepnoanyeckuii 3akoH u [lepuoanueckas 8

CUCTEMA XMMHUYECKUX 3j1eMeHTOB JI. M.
MenzeneeBa u CTpOEHHUE aTOMa

1.3. CtpoeHue BeniecTa 10
1.4. Bona. PactBopsl. DiIeKTpOauTHYECKAs 8
JCCOLTMALIHS

1.5. Knaccudukanus HeopraHM4eCKHX 12
COE€IMHEHUU

1.6. XumMnueckue peakiuu 14
1.7. Metanibl 1 HEeMETaJUIbI 12
2. Opranuyeckasi XuMHsl 42
2.1. OCHOBHBIE OHATHS OPTAaHUYECKON XUMUU U 8

TEOPHUsI CTPOEHUSI OPTAHUYECKUX COCAUHECHUN




2.2. YTrI1eBOAOPO/Ibl U UX MPUPOHBIC UCTOUHUKHI 12
2.3. Kucnopoaocoaepsxaiye OpraHnuecKkue 10
COE€IUHEHUS

2.4. AzotocoiepKaliye OpraHun4ecKue 12
COEAMHEHUSI. IOJTUMEPHI

Hroro 114

BHeay1uTopHasi caMOCTOsITeJIbHAsI padoTa

[ToaroroBka BBICTYIUICHUN 10 3aJJaHHBIM TEMaM, 57
TOKJIaI0B, pedhepaToB, Icce, HHIUBUAYATBHOTO
MPOEKTA C UCMOJb30BaHUEM MH(OPMAIIMOHHBIX
TEXHOJIOTUH

Ilpomesxcymounas ammecmavusn 6 hopme oughgpepenyuposannozo 3auema

Hroro | 171




2.3. TemaTnueckuii VIAaH U coAep:KaHUe YUeOHOH TUCHHUIIIMHBI « XHUMHD)

HaumMmenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro MmaTepuaJjia, 1a00paTopHbie padoThl U
NpaKTHYeCKUe 3aHATHS, CAMOCTOATeIbHAsI padoTa
o0yuyaromuxcs

Oo0BeM 4acoB

YpoBeHb
0CBOEHMS

1

2

Beeoenue

Paszpen 1. OBIIIASA U HEOPTTAHUYECKASA XUMUSA

Tema 1.1.
OCHOBHBIE TOHATHS U
3aKOHBI XUMHUH

Copeprkanue yueOHOro Matrepuaia

OcHoBHbIe NOHATUS XuMud. BemectBo. AtoM. Monekyna.
Xumudeckuu neMenT. Amtorponus. IIpocTeie u CiioxkHbIE
BelecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIM COCTAB BEILIECTB.
XuMu4eckue 3Haku U popmyibl. OTHOCUTEIbHBIE AaTOMHAS U
MoseKysspHas Maccel. KonnuecTBo BemecTsa.

OcHoBHbIE 3aKOHBI XUMHUH. CTEXHOMETPUS. 3AKOH COXPAHEHUS
MAaccChl BELIECTB. 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB
MOJIEKYJIIPHOM CTPYKTYpbl. 3aKOH ABOrajpo U CJIEICTBHS UX HETO.

JlaGopatopHbie pabOThI

HpaKTI/I‘ICCKI/IC 3aHATHUA

Pemenue 3a1a4 Ha HAX0XKAECHNUE OTHOCUTEIBLHON MOJIEKYIISIPHON
MAacCCBhl, OIIPENEIIEHNE MaCCOBOM JOIU XUMUYECKUX DJIEMEHTOB B
CJI0’KHOM BELIECTBE, KOJIMYECTBA BEILECTBA U T 1.

KoHTposbHbIE paboThI

CamocTosiTenbHas paboTa 00yJaroIuXCs:

[TpopaboTka KOHCTIEKTA.

Pemenue 3amay Ha HaXOXKACHUE OTHOCUTEIIBHON MOJICKYISIPHOU
MAacChl, ONIPEACIICHUE MAaCCOBOM JTOJIM XMMHUYECKUX JIEMEHTOB B
CJIO’KHOM BEIIECTBE; KOJUIECTBA BEIIECTBA U T.].

Tema 1.2.
[Iepronnueckuit 3aKOH

ConeprkaHuie yueOHOTO MaTepuasia




u [lepuonnueckas
CHUCTEMA XUMHUYECKHX
snemenTtoB [[.1.
MenneneeBa u
CTPOEHHE aTOMa

[Tepnonnueckuii 3akon I.11. Menneneesa. Otkpeitue J.U.
Menneneessim [lepuognaeckoro 3akona. [lepuonnueckas Tabmua
XUMHUYECKUX JJIEMEHTOB — Tpaduueckoe 0TOOpakeHHe
MEPUOINIECKOTO 3aK0Ha. CTPYKTypa MePUOTUIECCKON TaOTUITHI:
nepuobl (Massle U 00JbIIKE), TPYIIBI (TJIaBHAS U TOOOYHAs).

Crpoenue aroma u nepuoauueckuii 3axkon [[.11. Menaeneena.
ATOM — cnoxkHas yactuua. Anpo (MpoTOHBI U HEUTPOHBI) U
AJIEKTpOHHas 06oJouka. M3otomnbl. CTpoeHHE 3IEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB MaJIbIX Mepro10B. OCOOEHHOCTH
CTPOEHHUS PJEKTPOHHBIX 000JIOYEK ATOMOB 3JIEMEHTOB OOJIBIINX
nepruoA0B (MepexoHbIX 31eMeHTOB). [loHsTHE 006 OpOUTANIAX. S-, P-
u d-opOutanu. DJIeKTPOHHbIE KOH(MDUTYpALIUA ATOMOB XUMUYECKUX
AJIEMEHTOB.

3HaYeHUe MEPUOANYECKOr0 3aKOHA U MEPUOIUYECKON CUCTEMBI
xuMu4eckux aneMenToB JI.M. MenaeneeBa aJist pa3BUTHS HAYKU U
MOHMMAHUSI XUMUYECKOW KapTUHBI MUpa.

JlabopaTopHbie pabOTHI

HpaKTI/IIICCKI/IC 3aHATHUA

Pemenue kayecTBEHHBIX 3a1ad 110 TeMe: «CTpoeHue aToMa»

Pacuer konuecTBa IPOTOHOB, HEUTPOHOB, DJIEKTPOHOB B aTOMax
Pa3INYHBIX XMMUYECKUX 2J1EMEHTOB. COCTaBICHUE CXEM CTPOCHHUS U
3JIEKTPOHHBIX KOH(UTYpaIiii aTOMOB XUMHUYECKHX JIEMEHTOB.

KoHTponbHbIE paboThI

CamocrosiTenbHas paboTa 00yJaromuxcs:

[MoaroroBuTh coobIieHne Ha TeMy «OTKPBITHE IEPHOANIECKOTO
3aKOHa»

PacueT konm4ecTBa MPOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOMAax
Pa3IMYHBIX XUMUYECKUX AJIeMeHTOB. COCTaBIICHHE CXEM CTPOCHUS H
DIICKTPOHHBIX KOHPHUTYpaLIMii aTOMOB XHMHUYECKUX DJIEMEHTOB.

Tema 1.3.
CtpoeHue BeliecTBa

Copeprkanue yueOHOro Marepuania

KoBanenTHast xumuueckasi cBsizb. Mexanusm 00pazoBaHusi

10




KOBAJICHTHOM CBSI3M (OOMEHHBIN M TOHOPHO-AKIIEITOPHBIN ).
OneKTpooTpuUaTeNbHOCTh. KOBaJIeHTHBIE MOJIIpHAs U HENOJIIpHAs
cBs13u. KpaTHOCTE KOBaJIEHTHOM CBSA3U. MOJIEKYIISIpHBIE U AaTOMHBIE
KpUCTaJUIMYecKue pemieTkd. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMU U
ATOMHBIMHU KPUCTAININYECKUMHU PELIETKAMM.

Honnas xumuueckas cBsi3b. Katnonsl, ux oOpazoBanue us3
aTOMOB B PE€3YJIbTaTe MPOLECCA OKUCIEHUSA. AHUOHBI, UX
o0pa3oBaHue U3 aTOMOB B pe3yJIbTaTe MpOLecca BOCCTAHOBICHUS.
HoHHas CBA3b, KAK CBSI3b MEXKAY KATUOHAMU U AaHHOHAMU 3a CUET
AIEKTPOCTATUYECKOTO MpUTsKeHus. Kiaccudukaiys HOHOB: 110
COCTaBy, 3HaKy 3apsja, HATMYUIO TUApPAaTHON 000n0uKku. oHHbIE
KpUCTAJUTNYECKHUE peleTKku. CBONCTBA BEUIECTB C HOHHBIM TUIIOM
KPUCTAUINYECKOU PEILIETKHU.

Metannuueckas cBsi3b. MeTtajummueckass KpUCTaJInyecKas
peleTKka ¥ METaUINYECKas XUMUYECKas CBSA3b.

ArperaTHbl€ COCTOSIHUS BEIIECTB U BOJOPOHAs CBsi3b. TBepoe,
XKHUJIKOE U Ta3000pa3Hoe cocTosiHUs BemecTB. [lepexos BemecTBa u3
OJIHOTO arperaTHoro COCTOSHUSA B Apyroe. BonopoaHas CBs3b.

Hucrtele BemecTBa U cmecu. [IoHATHE O cMeCcH BEIIECTB.
["'oMorennsie u rereporenHble cMecu. CocTaB cMeceii: 00beMHas U
MaccoBasi J0JId KOMIIOHEHTOB CMECH, MaccoBast J10J1s1 IPUMECEH.

MucnepcHble cuctemsl. [IOHITHE O TUCTIEPCHON CHCTEME.
HucnepcHas ¢asa u qucnepcuonHas cpena. Knaccudukarms
aucrepcHbIX cucteM. [IOHITHE 0 KOJUIOMIHBIX CUCTEMAX.

JlabopaTopHbie pabOThI

[IpakTrueckue 3aHsATU

Cemunap 1o teme «TUIbl XUMUYECKOU CBSI3H
Pemrenne 3amau Ha HaX0XKAeHUE OOBEMHONU M MAaCCOBOI O
KOMIIOHEHTOB CMECH, MACCOBOM JIOJIU MPUMECEN.

KoHTposbHbIE paboThl

CamocTosiTenbHas paboTa 00yqaronuxcs:
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PaGora ¢ yuebnoit nuteparypoit u InTepHeT - pecypcamu.
Coctasnenue Tabmuibl «Knaccudukaius TucnepcHbIX CUCTEMY;
CPAaBHUTEJIBHON XAPAKTEPUCTUKHU TUIIOB XUMHUUYECKOU CBA3U.
Pemenue 3anay Ha HaxOXKAeHHE 0OBEMHOM U MACCOBOM JOJIH
KOMIIOHEHTOB CMECH, MACCOBOM J0JIN IPUMECEM.

Tema 1.4.

Bopa. PactBopsl.
DJIEKTPOIUTUYECKAS
M CCOLTAIHS

Copeprkanue yueOHOro Matrepuaia

Bopa. PactBopsl. PacTBopenue. Bona kak pacCTBOPUTEIIb.
PactBopuMocTs BemecTB. HachlillieHHbIE, HEHACHILIIEHHBIE,
NEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
AKUIKOCTEN U TBEPJIBIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBasi 10Jis1 paCTBOPEHHOT'O BEILECTBA.

DIIEKTPOJIUTUYECKAS TUCCOUUAIMS. DIICKTPOIUTHI U
HERJIEKTPOJIUTHI. DIEKTPOIUTHYECKAs Auccorranus. CTeneHb
AIIEKTPOIUTUIECKOM nuccormanyu. CHIIbHBIE U ClIa0bIe

SJICKTPOJIUTHI. OCHOBHBIC TTOJIOKCHUS TCOpUHN BHeKTPOHHTquCKOﬁ

JUucCConuranmnu.
KI/ICJ'IOTBI, OCHOBAHMA U COJIM KAK JJICKTPOJIUTHI.

[\

JlaGopatopHble/TIpaKTHYECKHIE PAOOTHI

((HpPIFOTOBJIGHI/IC PacCTBOpa SaﬂaHHOﬁ KOHICHTPALIUN).

[IpakTrueckue 3aHsATU

Pemenue 3a1a4 Ha MacCOBYIO JIOJIFO PACTBOPEHHOTO BEIIIESCTBA.
Peaknuit noHHOrO OOMEHA.

KoHTposbHbIe paboThI

CamocTosiTenbHas padoTa 00y4arommxcs:

Pemrenne 3a1au Ha HaXO0XAECHUE MAaCCOBOM JIOJIM PACTBOPEHHOIO
BEILECTBA.

[TonroroBka k npaktudeckoi padore «lIpurorosienue pactopa
3aIaHHON KOHLIEHTPAaLUn».

CocraBneHue ypaBHEHHI 2JIEKTPOJIMTUYECKON JUCCOLMALINH,
peakiuii HOHHOTO OOMEHa.

[TonroroBuTh cooOuIeHNEe Ha TeMy «PacTBOpBI BOKpYT HAac»
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Tema 1.5.
Knaccuduxarus
HEOPTraHUYECKUX
COCTMHECHHUHU U UX
CBOMCTBA

Coneprkanrie yueOHOTO MaTepuaia

Kucnorsr m ux cBouctBa. KHUCIOTBI Kak JJIEKTPOJIUTBI, HUX
KJIacCU(pUKaLUs MO Pa3IUYHbIM MpHU3HAKaM. XUMUYECKHUE CBOMCTBA
KHCIIOT B CBETE TEOPUU DJIEKTPOJIUTUYECKOM JUCCOLMALUU.
OcobeHHOCTH B3aMMOJAEMCTBUSI KOHLIEHTPUPOBAHHONW CEpHON M
a30THOM KHUCJIOT ¢ MeTaulaMu. OCHOBHBIE CHOCOOBI MOJTYYEHUS
KHCJIOT.

OcHoBanust U uX cBoiicTBa. OCHOBaHMS KakK 3JIEKTPOJUTHI, MX
KJIacCU(pUKaLus M0 pa3IudHbIM IpU3HAKaM. XHMUYECKUE CBOMCTBA
OCHOBAaHUM B CBETE€ TEOPUU DJIEKTPOJIUTHUECKON TUCCOLMALUU.
PaznoxeHne HepacTBOPUMBIX B BOAE€ OCHOBAaHUHA. (OCHOBHBIE
CIIOCOOBI MOTYyYEHUSI OCHOBAHUH.

Comu n ux cpoiictBa. Conu kak 3ekTpoiauTsl. Coau cpeaHue,
KHCJIbIE 1 OCHOBHbIE. XHUMHYECKUE CBOMCTBA COJIEN B CBETE TEOPUU
AIIEKTPOJIMTUUECKON Arccoruanui. CrocoObl MOTy4YeHHs COJIEH.

Okcuppl u ux CBOMCTBA. ConeobOpa3zytolue u
Heconeo0paszyromue okcuapl. OCHOBHBIC, aM(OTEPHBIE U KHUCIOTHBIE
OKCHJIbl. 3aBUCHUMOCTb XapakTepa OKCHJa OT CTENEHH OKHCICHUS
oOpa3yoliero ero Metauia. XHUMHUYECKHE CBOMCTBA OKCHJIOB.
ITosryueHue OKCHI0B.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHsATU

['eHeTnyeckas CBsI3b MEXKIY KJIACCAaMU HEOPTAaHUYECKHUX
COCIMHECHUM.
Pemienne pacu€THBIX 3a/1a4 10 YPABHEHUSIM PEAKIIMM.

KoHTponbHbIe paboThI

CamocTosTenbHass paboTa 00yJaronuxcs

[ToaroroBka Kk KOHTPOJbHOU padoTe mo Temam 1.1 -1.4.
Cocrapnenue 06001aromei Tabauipl M0 HOMEHKIAaType U
XUMHUYECKHUM CBOMCTBAM OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUMN.
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[logroroBute noknan Ha Ttemy: «lcnonp3oBaHue MHUHEPAIBHBIX
KHUCJIOT Ha MPEANPUATUAX PA3TUYHOTO TPODUIIS».

Tema 1.6.
XUMHUYECKHUE PEAKIIUU

Coneprkanrie yueOHOTO MaTepuasia

Knaccudukanuss xuMuueckux peakuuid. Peakuuu coeauHeHwHs,
pasnoXkeHus, 3amelleHus, oOMeHa. KaTtanmutuyeckue peakuuu.
OOpaTtumble 1 HeoOpaTUMbIE peakMU. [ OMOTE€HHbIE U TeTEePOTreHHBIE
peakiuu. ODK30TEPMUYECKHE U  SHIAOTEPMHUECKHE  PEaKIIHU.
TemnoBoit 3¢pdekr xumuueckux peakuuid. TepMoxXuMUUecKHe
YPaBHEHHH.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. Crenenb
okucienus. OKuCIUTENb W BOCCTAHOBJICHHE. BoccTaHoBUTENb H
OKHuCJIeHHe. Meron 53NIeKTpoHHOTO OanaHca [Jis COCTaBJICHUS
YPaBHEHUI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

Ckopocte  xumuueckux peakuuid. Ilonatue o  ckopoctu
XUMHUYECKHUX PEaKIHii. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PeaKLui
OT pa3IUYHBIX (PAKTOPOB: MPUPOJBl PEATHPYIOMIMX BEHIECTB, HX
KOHIICHTpPAILlMU, TEMIIEpaTyphl, MOBEPXHOCTH COMPUKOCHOBEHUS U
UCIIOJIb30BaHUs KaTalu3aTOPOB.

O6paTUMOCTh XUMHUYECKUX peakiuii. OOpaTuMble U HEOOpaTUMBbIE
peakiui. XUMUYECKOEe PABHOBECHE U CITOCOOBI €r0 CMEIICHHUS.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHsATUS

Pemenne pacu€THBIX 33729 1O TEPMOXUMHUYECKUM YPABHEHHSIM
CocrtaBneHue  ypaBHCHUH  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii, paccTaHOBKa KOA(DPPUITMEHTOB METOAOM JJICKTPOHHOTO
OaytaHca.

Pemenne kadecTBEHHBIX 3aad MO TeMme: «XUMHUECKOe PaBHOBECHE
¥ CIIOCOOBI €T0 CMETIICHHUS.

10

KoHTpoiabHbIe paboThI

CamocTosiTenbHast paboTa 00yJaronuxcs

Pabota ¢ yueOHoI muTeparypoit

CocraBnenne cxeMbl: «Kiaccupukanus XUMHUECKUX PEaKIIHii».
Pemenvie BapuaTuBHBIX 3a71a4.
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PaccranoBka k03¢ (HUIMEHTOB B OKHCIUTETLHO—BOCCTAHOBUTEIHLHBIX
peaxkIusX METOI0OM JIEKTPOHHOT0 OajaHca

Tema 1.7.
Metamiel u
HEMETAJUIbI

Coneprkanrie yueOHOTO MaTepuasia

Mertasmibl. OCOOEHHOCTH CTPOEHHUSI AaTOMOB M KPUCTAILJIOB.
®duznueckue cBoricTBa MeTayioB. Kiaccudukaius MeTamioB Mo
pa3IMYHBIM NPU3HAKAM. XMMHUYECKHUE CBOMCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUH Pl HANPSIAKECHUN METAILUIOB. MeTamnoTepMus.

Koppo3us MeTanioB: XUMUYECKAS U JIEKTPOXUMHUYECKAS.
3aBUCHUMOCTbh CKOPOCTH KOPPO3UHU OT YCIOBHI OKPYKAOIIEH CPEBI.
Knaccudukanuys Koppo3uu METAILIOB MO Pa3IMYHbIM IIPU3HAKAM.
CriocoOpbI 3aIUThl METAJIJIOB OT KOPPO3HH.

O6mwme crmocoOs! osrydeHust MeTauioB. [lonstae o
MeTaimyprud. CriiaBbl YepHbBIE U IBETHBIE.

Hewmerannpl. OcobernnocTr cTpoeHus atToMoB. HemeTamb —
MPOCTHIEC BEIIECTBA. 3aBUCUMOCTh CBOMCTB T'aJIOTEHOB OT UX
nonoxkenus B [lepuoguueckoii cucteme. OKUCIUTENBHBIE U
BOCCTAHOBUTEBHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX
MIOJIOKEHHS B PAAY SJIEKTPOOTPUIATEIbHOCTH.

JlaGopatopHble/TIpakKTHYECKHIE PAOOTHI

«Pemenue OKCIICPUMCHTAJIbHBIX 3a/1aY1 Ha I/IJIGHTI/I(l)I/IKaHI/II-O
HCOPraHNYCCKHNX COGHHHGHHﬁ».

[IpakTrueckue 3aHsATU

Pemenune pacu€THbIX 3a1a4 Ha ONPEAEIEHUE TPAKTUYECKOTO U
TEOPETUYECKOTI0 BBIXOA ITPOAYKTa peakunu. Penenne BapuaTtuBHbIX
3a/1a4.

KoHTposbHbIE paboThl

CamocrosTenbHas paboTa 00y4yarommuxcs

XapakTepucTuKa TUIIMYHBIX METAJIJIOB U HEMETAJIJIOB MO BHIOOPY
oOyuaronierocs.

[ToaroroBka k npaktTuyeckout padote «Pemenue
HKCIIEPUMEHTAILHBIX 33/1a4 Ha WICHTU(PUKAIINIO HEOPTAHNIECKUX
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COEOUHEHUI.

[TogroroButs noknan Ha Temy «Poap MEeTaIoB B HCTOpUHU
YEJI0BCUCCKOMN LUBUIN3ALMNY, « XMMHUS METAJIIOB B MOEH
poeCcCHOHATTEHON AESITEHPHOCTI.

Paszpen 2. OPTAHUYECKASA XUMMUSA

Tema 2.1.

OCHOBHBIC TTOHSITHSA
OPTaHUYECKON XUMHH
Y TEOpUSI CTPOEHUS
OPTaHUYECKUX
COeTMHEHUU

Copeprkanue yueOHOro Matrepuania

IIpeameT oprannueckor xumuu. IIpupoaHsie, NCKYCCTBEHHBIE U
CUHTETUYECKHE OpraHnyecKre BemecTsa. CpaBHEHUE OPraHUYECKUX
C HEOPTAaHUYECKUMH BEILECTBAMU.

XHUMHUYECKOE CTPOEHUE KaK MOPSAAO0K COEAUHEHHS aTOMOB B
MOJIEKYJIBI 110 BaJIEHTHOCTH.

Teopus ctpoenust opraunueckux coequHenuii A.M. bytieposa.
OCHOBHBI€ MOJOKEHUS TEOPUH XUMHUUYECKOTO CTpoeHMs. M3omepust u
n30Mepbl. XUMHUYECKUE (OPMYJIIBI U MOJIETU MOJIEKYJI B
OpraHN4EeCKON XUMHH.

Knaccudukanus oprannueckux emects. Knaccudukanus
BEILECTB 10 CTPOEHUIO YIIIEPOIHOTO CKEJIETa U HAIMYHUIO
(yHKIMOHAIBHBIX rpyni. ['omonoru u romonorus. Hauana
HomeHnksatypsl [IUPAC.

JlabopaTopHbie pabOTHI

[IpakTrueckue 3aHsATUs

CtpykTypHble (OpPMYJSIBI OPTraHUYECKHX BENIECTB, H30MEPHI U
TOMOJIOTH;

N3roroBieHre U CpaBHEHUE MOJEIEH MOJIEKYJ — IPEICTABUTEIIEH
Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCTMHEHMUIA.

KoHTposbHbIE paboThl

CamocTosTenbHas pabota 00yJaronuxcs
[ToarotoBuTh Ao0Knan Ha Temy: «Poib OTEUECTBEHHBIX YUYEHBIX B
CTAaHOBJICHUM U PA3BUTUU MUPOBON OPraHUYECKON XUMUNY.
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CocraBneHue CTPYKTYPHBIX (OPMYJT OPraHMYECKHUX BEIIECTB, UX
U30MEPOB U TOMOJIOTOB.

Tema 2.2.
YraeBonopoasl U X
IPUPOAHBIC
VUCTOYHUKHU

Coneprkanrie yueOHOTO MaTepuasia

AJIKaHbI: TOMOJIOTHYECKUN P, U30MEPHS 1 HOMEHKIIATYypa
aIKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUe,
3aMELICHUE, Pa3JIOKEHNE, NeruapupoBanue. [I[puMeHeHne ankaHoB
Ha OCHOBE CBOMCTB.

[{uknoankaHel. ['oMonornueckuil psij 1 HOMEHKIIATypa
UKJIOAIKAHOB, UX 001mas Gopmyna. M3oMepus HUKIOATKAHOB:
MEXKJIaCCOBasi, yriaepoaHoro ckesneta. [lonyuenue u dpusndeckue
CBOMCTBA HUKJIOAUIKAHOB. XUMUYECKHE CBOMCTBA LIUKJIOATKAHOB.
[Ipumenenue.

AJIKEHBI. DTUJIEH, €ro MOJy4YeHHUE (IeTUIPUPOBAHUEM ITAHA,
JernoauMepu3aluen moand3TuiIeHa). 'oMonornyeckuit psia,
M30MEpHsI, HOMEHKJIATypa aJIKeHOB. XMMHUUYECKHUE CBOMCTBA ATUIICHA!
ropeHne, KaueCTBEHHbIE peakiuy (o0eciBeunBaHe OPOMHON BOJIBI
U pacTBOpa NepMaHTraHaTa Kajius), THApaTanus, HoJIuMepr3alius.
[IpuMeHeHME ATUIIEHA HA OCHOBE CBOMCTB.

[uensbl. [loHsATHE O AUEHAX KAK YTIE€BOJOPOIAX C ABYMS
JIBOWHBIMH CBSI35IMUA. CONpPSKEHHBIE THEHBL. XUMUYECKUE CBOMCTBA
OyragueHna-1,3 u u3zonpena: odeciBeynBane OPOMHON BOIbI U
MOJIMMEPHU3AIUs B KAyUYyKH.

AJKuHBI. AlleTuneH. XMMHYECKHE CBOMCTBA alleTUIICHA:
ropenue, odeciBeunBaHue OPOMHOM BOJIbI, TPUCOCTMHECHHE
XJ0pOBOAOpoaa u runparanus. [I[pumenenue aneTuieHa Ha OCHOBE
CBOMCTB. MexKiaccoBas usomepus ¢ ankaarneHamu. [lomydyenue
alleTWJICHA MUPOJIM30M METaHa U KapOUTHBIM CTIOCOOOM.

Apenbl. benzon. Xumuueckue cBoicTBa O€H30J1a: TOPEHUE,
peakiuu 3amenieHus (rajoreHupoBane, HuTpopanue). [I[pumenenue
OeH30J1a HA OCHOBE CBOMCTB. I'oMooruueckuit psj apeHoB. Tomyo.
HwutpoBanue Tonyona. TpoTuil.
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[Iprpoanble HCTOYHUKM yTIIeBOXOPOAOB. [Iprpoanslii ras:
COCTaB, MPUMEHEHHE B KadecTBe ToruBa. [lomyTHbIN HeTSIHOM a3,
ero nepepadoTKa.

Hedtb. CoctaB u nepepadbotka Hedtu. [leperonka nedru.
HedrempoaykTsl. OkTaHOBOE YHCIIO OEH3UHOB.

JlaGopatopHbie pabOThI

HpaKTI/ILICCKI/IC 3aHATHUA

CrtpykTypHbIe (GOpMYIIbI YTIEBOAOPOA0B, U30MEPHI U TOMOJIOTH;
HasBanue yrieBogopooB 1o MexXIyHapOIHOW HOMEHKIAType
IUPAC.

Pemenue 3a1ay Ha HaXOXKACHUSI MOJIEKYIISIPHON (POPMYJIBI
razo00pa3HOro yrieBoaopoa.

PemreHre pacu€THbIX 3a7a4 10 YPABHEHHSIM XUMHUYECKUX PEAKIIMIA.

KoHTposbHbIE paboThI

CamocTosTenbHas paboTa 00yJaronuxcs

N3roroBiieHne Moienel MOJIEKYJ pa3IuyHbIX YIJIEBOAOPOAOB.
Haszpanue BeliecTB 1o MexayHapoaHoit Homenkiarype [IUPAC.
CocraBiieHUE U PEIIEHUE TEHETUYECKUX LIETIOYEK.

Petienue 3aay Ha HAXOXKACHUS MOJIEKYJISIPHOU (POPMYJIIbI
razo00pa3HOro yrieBoaopoa.

[lonroroBuTh  AOKIaA Ha TemMy 1o  BbIOOpY:  «XuMHus
YIJIEBOJOPOAHOTO  ChIpbst M MOs  Oyaymas — npodeccus,
«YTeBOIOPOJHOE  TOIUIMBO, €ro BHJIbBl M  Ha3HAYEHUER,
«DKOJOTUYECKAE  ACHEKThl  HCIOJb30BAaHUSA  YIJIEBOJOPOIAHOTO
CBIPbs» U AP.

Tema 2.3.
Kucnopoaconep:xanue
OpTraHUYECKHUe
COE€IUHEHUS

Copep>kanue yueOHOro Marepuania

Cruprel. [TonyueHue 3TaHoIa OPOKEHUEM TIIFOKO3BI U
rujpaTainuei sTuiieHa. [ mapoKcuiibHas rpymnmna Kak
dbyukimonanbHas. [ToHaTHE O MpeeabHBIX OJTHOATOMHBIX CIIUPTaX.
XUMHUYECKHUE CBOMCTBA 3TAHOJIA: B3aUMOJICUCTBUE C HATPUEM,
00pa3oBaHMe MPOCTHIX M CIOKHBIX IPUPOB, OKUCICHNE B abJCTH/I.
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[IpuMeHneHune 3TaHoIa HA OCHOBE CBOMCTB. METUIIOBBIN CIIUPT U €TO
VCIIOJIb30BaHUE B KAYECTBE XMMHUUYECKOTO ChIPbs. TOKCUYHOCTD
METaHoJa U MpaBuiia TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ HUM.

MHoroatomusie cnupTsl. I30Mepust 1 HOMEHKIIAaTypa
IpeICTaBUTENEH ABYX- U TPEXAaTOMHBIX cupToB. OcOOEeHHOCTH
XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KAYECTBEHHOE
oOHapyxeHue. OTaeNbHbIE IPEACTABUTENN: TUIEHITIUKOJIb,
[JIMLEPUH, CIIOCOOBI UX MOJyYEHUs, IPAKTUYECKOE IPUMEHEHHUE.

®enosu. duznyeckue U XMMUYeCcKue cBoicTBa (henomna. Bzaumuoe
BJIMSIHME aTOMOB B MOJIEKYJIE (PEHOJIA: B3aUMOJIEHCTBHUE C
T'MJIPOKCHJIOM HATPUs U a30THOM KUcIO0TOM. [IpuMenenue gpeHomna Ha
OCHOBE CBONCTB.

Ansneruasl. [lonstue 06 anpaerugax. AnbIeruanas rpymma Kaxk
¢dynkimonanpHas. DopMasbAeTua U €ro CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIIYIO KMCJIOTY, BOCCTAHOBIJICHHE B COOTBETCTBYIOIINI
crupt. [lonyueHnne anpaern1oB OKMCIEHUEM COOTBETCTBYIOIIUX
cnuptoB. [lonukonnencamus popmanbaeruaa ¢ GeHoIoM B
dbenonodopmanpaeruaayo cmoiy. [Ilpumenenune popmarnbaeruia Ha
OCHOBE €TI0 CBOWCTB.

Kap6oHnoBsie kucnotel. [IoHsTHE 0 KAPOOHOBBIX KHCIIOTAX.
KapOokcunpHas rpymnma kak gyHKIMoHanbHas. ['oMonornueckuit
P IpeAEbHBIX OJHOOCHOBHBIX Kap-OOHOBBIX KUCHOT. [lonydyenue
KapOOHOBBIX KUCJIOT OKMCIEHUEM aJIbJETU0B. XUMUYECKUE
CBOICTBA YKCYCHOW KHUCJIOTBI: O0IIIKE CBOMCTBA C MUHEPAJIbHBIMU
KHUCJIOTaMU U peakuus srepuduxanuu. [Ipumenenne ykcycHon
KHMCJIOTBI HA OCHOBE CBOMCTB. BBICIINE KUPHBIE KUCIOTHI HA
npuMepe NaJbMUTHHOBOW U CTeapuHOBOM. MHOrooOpasue
KapOOHOBBIX KUCIIOT (L[aBeIeBasi KUCIOTa KaK ABYXOCHOBHaS,
aKpHUIJIOBasl KUCJIOTA KaK HeMpeneabHasi, OeH30iHas KUCIIOTa KaK
apoMaTH4ecKasi).

Croxubie 3¢upsl 1 xkupbl. [lomyueHue cnoxxHbix 3pupoB
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peaxuueit srepudukanuu. CioxHbe 3PUpPbI B MPUPOJE, UX
3HayeHue. [I[pumenenne cioxHbIX 3(pUPOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxubie 3¢upsl. Knaccudukamus >xupos.
XHWMHYECKHE CBOMCTBA )KUPOB: TUAPOIHN3 U THIPUPOBAHHUE KUKHX
XKUpoB. [I[ppuMeHnenune KupoB Ha OCHOBE CBOMCTB. MbLia.

VYrneBoabl. YTrieBoapl, X KJacCU(UKALNA: MOHOCAXapU/Ibl
(rmroko3a, ppykTOo3a), AMcaxapuabl (caxaposa) ¥ MoJIMcaxapuibl
(KpaxmaJ ¥ 1eJUTH0J103a).

['11r0K03a — BENIECTBO C ABOMCTBEHHOM (yHKITUEH —
aJIbECTUIOCTIUPT. XUMHUYECKUE CBOMCTBA IIFOKO3bl: OKHUCIIEHHUE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUPTOBOE
Oposkenue. [IppuMeHeHne r1roK03bl HA OCHOBE CBOMCTB.

CrpoeHne 1 XMUMAYECKHE CBOMCTBA caxapo3bl. TE€XHOIOTHUECKHE
OCHOBBI ITPOU3BOJICTBA CaXapO3bl.

Kpaxman. Ctpoenue monexynbl. DU3N4eCKre 1 XUMUYECKHE
CBOICTBa, HAXOXJACHUE B IIPUPOJIE U OMOIOrHUECKast POIIb.
[Ipumenenue.

Henmonoza. Ctpoenue, Gpu3nueckue 1 XUMUYECKHUE CBOMCTRA.
HaxoxneHue B npupojie u Onosnornyeckas pois. [Ipumenenue.
CpaBHEHHME CBOMCTB KpaxMmaia U LEJUII0JIO03bI.

3HayeHUE YIJIEBOAOB B XKUBOM NPUPOAE U KU3ZHU YEJIOBEKA.

JlaGopatopHbie pabOThI

HpaKTI/I‘{CCKI/IC 3aHATHUA

Cemunap no teme «Kucnopojicogepxaiiye opraHn4ecKkue
COEMHEHUSI
['eHeTHyecKas CBSI3b MEXKY KJIaCCaMU OPTaHHUYECKUX COCAUHEHUS.

KoHTposbHbIE paboThI

CamocTosTenbHas paboTa 00yJaronuxcs

Pabora ¢ yuebHoM, cipaBouHOM JuTeparypoit u MaTepHeT -
pecypcamu.

CocTaBlIeHUE U PEIIEHUE TEHETUYECKUX LIETIOYEK.
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[TonroroBka Kk KOHTPOJIBHOU paboTe mo Temam 2.1-2.3

[ToaroToBUTH AOKIAA Ha TEMY MO BBIOOPY: «DTaHOJ: BeIUYallIee
O5aro M CTpaiiHoe 370», «3aMeHa XHUPOB B TEXHUKE HEMUIICBHIM
ceippeM», «CpeacTBa TUTHEHbI Ha OCHOBE KHCIIOPOACOAEpKAIIUX
OpPTaHMYECKUX COEOUHEHMIDY, «CHHTETUYECKHE MOIOIIME CpPEeCTBa
(CMC): 1oCTOMHCTBA U HEAOCTATKUY» U JP.

Tema 2.4.
A30Tcoaepxaiue
OpPTaHUYECKHE
COCIMHCHMS.
[Tonumepsr

Copeprkanue yueOHOro Marepuaia

AwmuHnbl. [Tonstre 06 aMuHax. AHWIMH, KaK OpPraHu4ecKoe
ocHoBaHue. [loxyuyenue anunuHa u3 HUTpoOeH3ouna. [Ipumenenne
AHUJIMHA Ha OCHOBE CBOWCTB.

AMUHOKHUCIOTBL. AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
TU(YHKIIMOHATIbHBIE OPTAaHUYECKHUE COeTUHEHMS. XUMUYECKUE
CBOMCTBA aMUHOKHCJIOT: B3aMMOJIEUCTBHE CO IEI0YAaMHM, KUCIOTAMHU
U APYT ¢ ApyroM (peakuus noaukoHaeHcauuu). [lentunnas cBsi3b u
nonunentuabl. [IpumeHenrne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuunas, BTOpUYHasi, TPETUYHAsI CTPYKTYpPbI OEIIKOB.
XUMUYECKUE CBOMCTBA OEJIKOB: TOPEHUE, IEHATYpaLysl, TUAPOIIU3,
LBETHBIE peakiuu. bruonornueckue pyHKIUN OEIIKOB.

OCHOBHBIE NIOHATHSI XUMHAH BBICOKOMOJIEKYJIIPHBIX COCTMHEHMM.
Monowmep, nosmmmMep, NOJIy4eHHE IMOJIUMEPOB PEaKIUEN
NOJINMEPU3ALUH U NTOJIUKOHACHCAUH, CTETIEHb [IOJUMEPU3aLIAH,
CTPYKTYPHOE 3BEHO. THIIbI MOJMMEPHBIX LEHEN: JIUHEUHBIE,
Pa3BETBIICHHBIC, CIIUTHIE.

[Tmactmaccel. TepMortacTUUHBIE U TEPMOPEAKTUBHBIE
nactMacesl. [IpencraBurenu mactmace.

Bonokna, ux knaccudukanus. [lonydenue BonokoH. OTaenbHble
IIPEACTABUTENIN XUMUYECKAX BOJIOKOH.

Kayuyku HaTypasbHBIM U CUHTETUYECKUE. Bynkanu3anus
KaydyKa, pe3HHa.

JlaGopatopHble/TIpakKTHYECKHE PAOOTHI
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«Perrenne SKCIEpUMEHTAIBHBIX 33729 Ha UIACHTU(DUKAITIIO
OPTaHUYECKUX COCUHEHNI» «Pacro3HaBanue miacTMacc u
BOJIOKOH).

JndbdepeHunpoBaHHbIN 3a4ET 1
CamocrosiTenbHas paboTa 00ydaromuxcs 7
Pabora ¢ yuebHoMi, cipaBo4HOM JuTeparypoit u MaTepHeT -
pecypcamu.
[ToaroToBUTh nOKJIAL Ha TeMmy 10 BbIOOpY: «buonoruueckue
bynkiun OenkoBy, «benkoBas ocHOBa MMMYyHHUTETa», «Jlepuur
Oellka B NUUIEBBIX MNPOAYKTaX W €ro IpPEOJIOJIEHHE B pPaAMKax
rJ100aJIbHON MTPOJIOBOJILCTBEHHOM MPOTPAMMBI.
[TonroroBka K mpakTU4ecKUM padoTam U 1udpepeHIpoBaHHOMY
3a4€Ty

Bcero: 114

I[JI}I XAPAKTCPUCTHUKH YPOBHA OCBOCHUA y‘IC6HOFO MaTtcpuajia UCIIOJIb3YIOTCA CIICAYIOIIUC 0003HAYCHMUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHE paHee U3YYEHHBIX 00bEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBIITOJIHEHHUE JIEATEILHOCTH MO 00pa3ily, HHCTPYKIIUU WM MO PYKOBOACTBOM)

3. — IpOAYKTUBHBIN (IIJITAHUPOBAHUE M CAMOCTOSITEILHOE BBIIOJIHEHHUE JIEATEIbHOCTH, pEICHUE TPOOIEMHBIX 33/1a4)
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:kanue XapakTepuCTHKA OCHOBHBIX BUJ0B JAeATeIbHOCTH
00y4eHuUs CTYJICHTOB (HA YPOBHE Y4eOHbIX eMCTBHI1)
Baxxueimmue YMeHue naBath ONpENEICHUE U ONIEPUPOBATh

XUMHYIECKHUE MOHATHUA

CIEAYIOIIMMU XUMUYECKUMHU TMOHSITUSIMU: BEIIECTBO,
XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAS MACChI, UOH,
aJUIOTPONUSL, U30TOIbI, XUMUYECKas CBSI3b,
ANEKTPOOTPUILIATETLHOCTh, BAJICGHTHOCTbD, CTETIEHb
OKHUCJIEHUS, MOJIb, MOJIIpHAsL Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHO- TO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, JJIIEKTPOJIUT U
HEAJIEKTPOIIUT, JICKTPOJIUTAYECKAS JUCCOLUALINS,
OKHCIIUTEIb U BOCCTAHOBUTEIb, OKUCIICHHUE U
BOCCTaHOBJICHHE, TEIJIOBOU 3(PPEeKT peakinu, CKOPOCTh
XUMHYECKOMN peaklnu, KaTajau3, XUMHIECKOE
paBHOBECHUE, YTICPOIHBIN CKENeT, (PYHKIIMOHAbHAS
rpyIina, i30Mepus, TOMOJIOTHUSI

OCHOBHBIC 3aK0HBI
XUMHUH

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHS MACChI BEILIECTB
Y TOCTOSIHCTBA COCTABA BEIIECTB. Y CTAHOBKA
MMPUYUHHO-CIEACTBEHHOU CBS3U MEXKIY COJIEPKAHUEM
ATUX 3aKOHOB M HallMCaHUEM XUMHUYECKUX POpMYI U
YPaBHEHUU. Y CTAHOBKA 3BOJIFOIIMOHHOU CYITHOCTH
MEHJIEJIEEBCKOM U COBPEMEHHOU (DOPMYIUPOBOK
nepuoanueckoro 3akona /[.1M.Menneneena.
OObsicHeHue (GU3NYECKOro CMbICIIa CUMBOJIMKU
NEPUOJUYECKON TaOIUIbl XUMUYECKHUX 3JIEMEHTOB
JI.1.MeHnnieneeBa (HOMEpPOB 3JIEMEHTa, MEPHUOJIA,
IPYIIIbI) U YCTAHOBKA TPUYUHHO-CJICICTBEHHOM CBSI3U
MEXAY CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMU
M3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU
BEIIECTB B [IEPHOIAX U IPyIIIax. XapaKTEPUCTHUKA
AJIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOAOB MO UX
MOJIOkKEHUIO B [lepuoanueckon cucreme
J.1.MenpaeneeBa

OcHOBHbBIE TEOPUH
XUMUH

Y cTaHOBKA 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
BEILIECTB OT CTPOEHUSI aTOMOB 00pa3yoIIUX UX
XUMHYECKUX IJIEMEHTOB. XapaKTEPUCTUKA BaXKHEHIIINX
THUMOB XUMUYECKHUX CBS3€M M OTHOCUTEIBHOCTH 3TOM
turnonoruu. OObSICHEHNE 3aBUCUMOCTH CBONCTB
BEILIECTB OT MX COCTaBa U CTPOCHUS KPUCTAITMYECKHUX
peuieTok. DopMyIHpPOBKAa OCHOBHBIX MOJIOKEHUN
TEOPUU ANEKTPOITUTUYECKON TUCCOLUALINU U
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XapaKTEpUCTHKA B CBETE ATON TEOPHUH CBOMCTB
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COCOUHEHHUIA.
@opMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XUMHYECKOTO CTPOCHUSI OPTraHUYECKUX COETMHEHUN U
XapaKTEPUCTUKA B CBETE ATOU TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPTAHMYECKUX COCOUHEHUI

BaskHelilue BelecTBa
U MaTepHaJIbl

XapakTepucTuka cocTaBa, CTPOEHUS, CBOMCTB,
MOJTYYEHHUS U TPUMEHEHHUs BakHeunx MetasioB (A u
IT A rpymm, aatoMHUHHUS, )KeEJe- 33, A B ECTECTBEHHO-
HAy4YHOM MPOQUIIC U HEKOTOPHIX d-37IEMEHTOB) U UX
COEMHEHUN. XapaKTEepPUCTHUKA COCTABA, CTPOCHHS,
CBOMCTB, IOJIYYE€HHUSI U IPUME- HEHUSI BaKHEUIIUX
nemetaiioB (VIII A, VIIA, VIA rpynm, a Takke a3zoTa
u hocdopa, yriaepoaa U KpeMHHUS, BOAOPOA) U X
COEIMHEHMUH. XapaKTepUCTUKA COCTaBa, CTPOCHUS,
CBOMCTB, OJIyY€HHSI U IPUMEHEHUS BAXKHEUILIUX
KJIACCOB YTJIEBOJA0POJIOB (AIKAHOB, [IUKIOAJIKAHOB,
AJIKEHOB, AJIKHHOB, APEHOB) U UX HauboJiee 3HAUUMbIX B
HAPOJIHOXO3SIMCTBEHHOM IUIAHE MPEICTABUTEIEH.
AHanornyHas XapakTepUCTUKA BaXKHEHUIINX
MPECTABUTENEH APYTUX KIAaCCOB OPraHUYECKUX
COCIMHEHMIA: METaHOJIa ¥ 3TAHOJIa, CIIOKHBIX Y(PUPOB,
KUPOB, MBUI, aJTbACTUIOB ((OPMATTBIETHIOB U
areTanbaeTuaa), KETOHOB (areToHa), KapOOHOBBIX
KHUCIIOT (YKCYCHOM KUCJIOTBHI, 1715l €CTECTBEHHO-
HAY4YHOTO MPO(uIIs MpeACcTaBUTe- JIeH JPYrUX KJIacCOB
KHCJIOT), MOHOCAXapua0B (TJIFOKO3bI), TUCAXapUIOB
(caxapo3sl), moMcaxapua0B (Kpaxmaa v eJUTI0JI03bI),
aHWJIMHA, AMUHOKHCIIOT, OEJIKOB, NUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XVMMHYECKHUH A3BIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHOU U podecCHOHATBHON
NEATEIBHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue n3y4eHHbIX BEIECTB IO TPUBHAILHON WIIH
MEKIYHapOJHOW HOMEHKJIATYPE U OTPAKEHHUE COCTABA
ATUX COCIUHEHUH C MOMOIIBI0 XUMHUECKUX (OPMYIL.
OTpakeHre XUMUYECKHUX IIPOLIECCOB C MOMOILBIO
YPABHEHUN XUMHYECKUX PEAKIUN
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XuMHYecKue peakiuu

OObsiCHEHUE CYITHOCTH XUMHUYECKHUX MPOLIECCOB.
Knaccudukanys XuMU4ecKux peakui no pa3inyHbIM
NpU3HaKaM: YUCIy U COCTaBY IIPOJYKTOB U PEAreHTOB,
TerioBoMy 3 QeKTy, HarpaBIeHUIO, (pa3e, HATUYHIO
KaTajan3aTopa, 3MEHEHHUIO CTETIeHEW OKUCIICHUS
AJIEMEHTOB, 00Pa3yIONIMX BelllecTBa. Y CTaHOBKA
MPU3HAKOB OOIIETO U Pa3IMYHOTO B THIIOJIOTHH
PEAKUMM JJIs1 HEOPraHWUYECKOW U OPraHUYE€CKOU XUMUU.
Knaccudunukanus BemecTs 1 MpoLeccoB ¢ TOUKH
3peHus OKHCIeHusA-BoccTaHoBiIeHus. CocTaBieHne
YPAaBHEHHU PEAKIMH C IOMOIIBIO METOAA SJIEKTPOHHOTO
6ananca. O0bsICHEHHE 3aBUCMOCTH CKOPOCTH
XUMHUYECKOHN peaKkIuu 1 MOJ0KEHUS] XUMUYECKOTO
paBHOBECHUSI OT PA3IMYHBIX (PAKTOPOB

XuMu4ecKuit BrinonHeHne XMMUUECKOro 3KCIEPUMEHTA B IIOJTHOM

IKCHEPUMEHT COOTBETCTBHHM C MPaBUJIAMU O€30MACHOCTH.
HabGnronenue, pukcanus v onMcaHue pe3ysibTaToB
IIPOBEJEHHOI0 3KCIIEPUMEHTA

Xumuueckas [IpoBeneHne caMOCTOATENBHOIO MOMCKA XUMUYECKOU

uHpopMaLH nH(}OpMAITUHU C UCTIOIE30BAaHUEM PA3THIHBIX

HMCTOYHHUKOB (HAYYHO-TIOMYJIIPHBIX U3IaHHM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTA).
Hcnonp30BaHre KOMITBIOTEPHBIX TEXHOJIOTHH IS
00pabOTKH U MepeIaun XUMHUIECKON nH(pOopMaIiu U ee
pe/ICTaBJICHUs B pa3IMYHbIX (hopmax

Pacuersl o

YcTaHOBKa 3aBUCUMOCTH MEXKYy KQUECTBEHHOU U

XUMHUYECKHM KOJIMYECTBEHHON CTOPOHAMU XUMHUECKUX OOBEKTOB U
¢hopmyaam u npoueccoB. Pemenne pacuyeTHbIX 3a1a4 10 XUMUYECKUM
YPABHEHUSIM dbopMynaM U ypaBHEHUSIM

IIpodunbHoe u OOBbsAcHEeHNE XUMUYECKUX SBICHUHN, TPOUCXOIAIIUX B
npo(hecCHOHATBHO npupoe, ObITy 1 Ha Tpou3BoACcTBe. OnpenencHue
3HAYUMOE BO3MO>KHOCTEN IPOTEKAHNSI XUMUYECKUX IPEBPALLEHUN
coJep:KaHue B pa3IMuHbIX yciaoBusix. CobmoaeHne npaBui

AKOJIOTMYECKH IPAMOTHOTO ITOBEICHUS B OKPYKAIOIIEH
cpene. OLeHKa BIMSHUSA XUMUYECKOTO 3arpsI3HEHHUS
OKPYKAIOIEH Cpebl HA OPraHU3M YEJI0BEKa U APYTHE
AKUBble opranu3Mel. Co0uroieHne npaBuil 0€3011aCHOrO
oOpallieHus C TOPIOYMMHU U TOKCUYHBIMH BELIECTBAMH,
nabopatopHbIM o0opynoBaHueM. [loaroroBka
pPacTBOPOB 33JaHHON KOHILIEHTpAIK B OBITY U Ha
mpou3BoacTBe. Kputnueckas OLeHKa JOCTOBEPHOCTH
XUMHUYECKON HHPOPMAIIH, TOCTYNAIOUIEH U3 pa3HbIX
VMCTOYHUKOB
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4. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

4.1. Tpe6oBaHus K MUHMMAJbHOMY MATEPUAIbLHO-TEXHUYECKOMY
o0ecre4eHnIo
Peanuzanust y4eOHON AUCHUILIMHBI TpeOyeT Haiuuus Yy4dyeOHOro KaOuHeTa
«XUMUAY;
O6opynoBaHue yueOHOTO KaOMHeTa:
- IOCA/I0YHBIE MECTA MO0 KOJMYECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- BBITSDKHOM IIKad;
- Ha0Op XUMUYECKOHN TIOCYIBI U TPUHAAIICKHOCTEH JJ1s1 1a00PaTOPHBIX U
IPaKTUYECKUX PAOOT;
- Ha0OPBHI PEAKTUBOB OPTAHUYECKUX U HEOPTaHUYECKUX BEIICCTB,;
- KOMIUICKT Y4eOHO-HATTISITHBIX TTOCOOMI « XUMUs,

TexHuueckue cpecTBa 00yyeHus:

- KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOTPAMMHBIM 00€CIIeYEHUEM;
- MyJIbTUMEIUATIPOCKTOP

- BKpaH

4.2. MudopmanuonHoe odecrneyeHue 00ydeHus
IlepeyeHb pekoMeHayeMbIX Y4eOHbIX M3AaHuii, IHTEepHET-pecypcos,
JAOMOJTHUTEIbHOM JINTEPATypPbl

st oOygarommxcst
v' Taopuensu O.C. Xumus: yued. mis crya. cped. npod. yueb. 3asenennii / O.C.
[Mabpuensy, U.I'. Octpoymos. — M., 2018.
v' Tabpuensu O.C. XuMus B TecTax, 3aJauax, yIpaXKHEHUIX: yued. mocobue s
ctyn. cped. npod. yuebnnix 3aBeaenuit / O.C. T'abpuensn, I'.I'. JIsicoBa — M.,
2010.
v' Tabpuensa O.C. IIpakTukym 1O OOIIEH, HEOPraHMYECKONM W OPraHUYECKOM
XUMUH: y49eb. mocobue ais cTya. cpen. npod. yueo. 3aBeaenuii / ['abpuensu O.C.,
OctpoymoB N.T'., Hopodeea H.M. — M., 2009.
v’ Tabpuensn O.C. Xwumusa. 10 xmacc. ba3oBelii  ypoBeHb: yueO. s
ob1eoOpasoBar. yupexaenuit. — M., 2010.
v' Tabpuensa O.C. Xwumumsa. 11 xmacc. ba3oBelii  ypoBeHb: yueb. st
obmeobpasosar. yapexaeHuii. — M., 2010.
v Taopuensu O.C., Ocrpoymos N.I'., Octpoymosa E.E. Oprannueckass XuMus B
TecTax, 3aja4ax 1 ynpaxaeHusx. — M., 2008.
v' Taopuensu O.C., Ocrpoymos N.I'., Beenenckas A.I'. O0mas XuMus B TeCTax,
3a7auax u ynpaxsaenusax. — M., 2008.

26



v" Kyssmenko H.E., Epemun B.B., TTonkoB B.A. Kpatkuii kypc xumun. — M.,
2000.
v TInuyruna I'.B. Xumus v moBceaHeBHAs KU3Hb YeaoBeka. — M., 2004,

st mpenogaBareJiei
v Tabpuensa O.C. Xumust i MpenoaaBaTesst: y1eOHO-METOIMYECKOe T0cooune
/ O.C. I'abpuensu, I'.I'. JIsicoBa — M., 2010.
v Tabpuensu O.C. Hacronphas kuura yumtenas xumum: 10 wmace / O.C.
["a6puensn, N.I'. Octpoymo — M., 2009.
v Tabpuensu O.C. HacronbHas kaura yuurens xumuu: 11 kimace: B 2 4. / O.C.
["a-Opuensn, I'.I'. JIsicoBa, A.I'. BBenenckas — M., 2009.
v" Kysnenosa H.E. OGydyeHnne XuMun Ha OCHOBE MEXIIPEIMETHON HHTErpaIiiu /
H.E. Ky3nenosa, M.A. lllatanos. — M., 2004.
v' UYepnobOenbckas .M. Meroauka o0ydeHHs XUMHH B CpeaHei Imkose. — M.,
2003.
v' Taopuensa O.C. JlvicoBa I'I. Xumus a1s OpenopaBarelis: METOIUYECKOE
rmocooue. — M., 20010.
v’ http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2 . uniyar.ac.ru/projects/bio/SUBJECTS/subjects _main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
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5. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOHN
JANCHUIIJIMHBI

Kontpois ® oOmeHkKa pe3ylbTaToB OCBOEHUS Y4eOHOM  JUCIUIUIMHBI

OCYULIECTBJISIETCS TpernojaBareyieM B TpoLecce NPOBEICHUS MPAKTUYECKHUX

3aHATUH M J1a0OpaTOpHBIX pabOT, TECTUPOBAHUS, a TaKXKE BBINOJHEHUS

00yJarouMMUCs HHIUBUTYANIbHBIX 33JJaHUH, MPOEKTOB, UCCIIEIOBAHUA.

Pe3yabTarsl 00yuenust
(ocBOCHHBIE YMEHHSI, YCBOCHHbIC 3HAHMA)

@opMbI 1 METOABI KOHTPOJISI U
OIIEHKH Pe3yJbTATOB 00y4eHH sl

B pesyivmame 0CBOEHUS YuebHol
oucyunaunsl «Xumusy o6yuarowuiicsa 00iceH
ymemy:

* Hazvleamb:  U3YUEHHble — ewecmed  No
MPUBUATLHOLL unu MeNHCOYHAPOOHOLL
HOMeHKIamype,

* onpeodensams. BANEHMHOCMb U CHEneHb
OKUCTIeHUSl ~ XUMUYECKUX  IIeMeHmos8, Mmun
XUMUYECKOU CB8A3U 8 COeOUHeHUsX, 3apso
UoHa, xapaxmep cpeovl 8 GOOHLIX PACMBOPAX
HEeOP2aHU4eCKUX U OpeanuyeckKux coeOuHeHul,
oKucaumerns u g8occmanogument,
NPUHAONEIHCHOCMb — 8eujecms K PA3HbIM
K1accam HeopeaHudecKux U OpeaHuyecKux
COCOUHEeHULL,

* Xapakmepuzo8amu:  JJeMEeHmbl  MAIbIX
nepuooos no ux HOJIOAHCEHUTO 8
Ilepuoouuecxoii cucmeme /{.U. Menoeneesa;
oOwue Xumuueckue C8OUCMBA Memaos,
HemMemalios, OCHOBHbIX K1acco8
Heop2aHUu4ecKux U OpeaHu4yeckux coeOuHeHul;
CmpoeHue U XumMuiecKue c8otUcCmaa u3yyeHHbIX
HEeOP2aHU4eCKuX U OpeaHuyeckKux coeOuHeHul;
* 00vACHAMD: 3a8ucumocms ceolicms
gewjecme om ux cocmasa U CMPOEHUs,
npupoody  XuMu4eckou  ceia3u  (UOHHOU
KOBAIEHMHOU, Memaniuieckou u
8000pOOHOI), 3a8UCUMOCHIb cKkopocmu
XUMUYecKou  peakyuu U NOJOMCEHUE
XUMUYECKO20 pABHOBeCUsi OM  PA3IUYHBIX
¢daxkmopos,

* BBINONHAMb XUMUYECKUU IKCNEePUMEHM: NO
PACHO3HABAHUIO BACHEUWUX HEOP2AHUYEeCKUX
U Op2aHUYeCKUX COeOUHEHULL,

* NpPoBOOUMb.  CAMOCMOAMENbHbI — HOUCK
XuMu4eckou ungopmayuu ¢ UCHONb308aHUEM

Texywuti konmpons 6 hopme:
v’ camocmosmenvhuix pabom;

v’ nabopamophvix u
NPAKmu4ecKux pabom;

v memamuueckux mecmos;

V' XumMuueckux OuKmamnmos;

v Kommponvhuix — pabom  no

memam y4eOHou OUCYUNTUHDL.
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PA3TUYHBIX UCTOYHUKO8 (HAYYHO-NONYISAPHBIX
U30aHUll, KOMNBIOMEPHLIX  0A3  OAHHbIX,
pecypcos Hnumepnema); UCNONb306AMb
KOMNbloOmepHvle mexHoao2uu 0Jisi 00pabomxu
U nepeoauu Xumuyeckou uHgopmayuu u ee
npeocmasiieHust 8 pa3iudHbix Gopmax,

* CBA3bLIBAMb. U3YUEHHBIL MAMEPUATL CO CBOEU
npogheccUoHAbHOU 0essmelbHOCMbIO;

s pewams: pacuemmbie 3a0ayu no
XUMUYECKUM POPMYIAM U YPABGHEHUIM,
UCNONIL308aMb  NPUOOPEmeHHble  3HAHUSA U
VMeHUsT 8 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU IHCUSHU:

* 011 OOBACHEHUA XUMUYECKUX sGAeHUl,
NPOUCXO0AWUX 8 Npupode, Oblmy U HA
npouzeoocmee;

* onpeoenenus B03MONCHOCMU NPOMEKAHUSL
XUMUYECKUX — NpeepaujeHuti. 6  pPAa3IuUdHbIX
VCA0BUSX U OYEHKU UX NOCTIeOCMBUIL,

* HKOJIOSUYECKU 2PAMOMHO20 NOBEOCHUS 8
oKpydicaroueli cpeoe;

* OYeHKU GIUAHUS XUMUUECKO20 3a2pSA3HeHUs.
OKpYdfcaroufeli cpeovl Ha OPeaHU3M Yelo8eKa U
opyeaue JHcugvle OPeaHuU3Mbl,

* Oe30nacrHoeo obpawjenuss ¢ 20prYUMU U
MOKCUYHBIMU BeUeCmBamu U 1ab0pamopHbim
obopydosanuem;

* NPUSOMOGNECHUSI  PACMBOPO8  3A0AHHOU
KOHYeHmpayuu 6 Oblmy u Ha NPou3800Ccmee;

* KPUMuU4eckou  OYeHKU  OO0CMOBEPHOCU
Xumuyeckou ungopmayuu, nocmynaowei u3
PA3HBIX UCOYHUKOS.

B pe3yibmame 0CBOEHUS yuebHoU
oucyunaunsl «Xumusy o06y4arowuiicsa 00iceH
3HamMb:

* gadicHeuwue Xumuuecxue NOHAMUSL!
gewiecmen, XUMUYeCKUti  9J1eMeHm, amom,
MOJIeKyld,  OMHOCUMENbHble  aAMOMHAA U
MOJIEKYIAPHASL  MACCbl, UOH,  AJLIOMPONUS,
usomonel, XUMUYECKAsl CBA30,
9NeKMPOOMPUYAMENTbHOCb,  8ANEHMHOCHb,
cmeneHb OKUCIeHUsl, MOJb, MOJAPHAsL Mdccd,
MOJISIDHBLIL  00beM 2a3000paA3HbIX  6eujecms,
geujecmaa MONeKyIApHO2O U HEMOJIEKYIAPHO20

Texywuii koHmponv 6 popme:
v’ camocmosimenvuvix pabom;

v’ nabopamophvix u
NPAKmu4ecKux pabom;

v memamuueckux mecmos;

V' XuMuueckux OUKmamnmos,

v Kommponvhbix  pabom  no

memam Y4eOHoU OUCYUNTUHDL.
Umoeosviti konmponv 6 ¢hopme
oughghepenyuposannozo 3auema.
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CMpOEHUA, pacmeopeusl, dJleKkmpoJjum u

HedIeKmpo.um, INEKMPOIUMULECKASL
ouccoyuayus, oxuciumend u
80CCMAHOBUMEND, OKUCIeHue u
80CCMAHOBIIEHUE, menuosou aghgexm
peaxkyuu, CKOpOCmb XUMUHECKOU peaxkyuu,
Kamanus, Xumuyeckoe pasHosecue,
Venepoouslil cKkesem, @DYHKYUOHANbHAS

2PYNna, u3omMepusi, 20MON02USL,

* OCHOBHblE 3AKOHbI XUMUU: COXPAHEHUS
Maccel  gewjecms, NOCMOSAHCMEA COCMABA
sewgecms,  Ilepuoouueckuti  3axkon  J.U.
Menoeneesa;

* OCHOBHbIE MeopUU XUMUU, XUMUYECKOU
CA3U,  INEKMPOIUMUUECKOL — OUCCOyuUayuu,
CMPOEHUsT OP2AHUYECKUX U HeopeaHU4eCcKUx
COeOUHEHUI,

* gadicHeuwue Bewjecmed U - MAamepuaibl:
sadiCHeliuue Memaiivl U CHIAGbl, CepHas,
CONAHASA, A30MHASL U VKCYCHASL KUCIOMbL,
O1a20poOHbIe  2a3bl, B000POOD,  KUCIOPOO,
2an02eHbl, WeNouHble Memaivl, OCHOBHbLE,
KUCIOmHble U amM@omepHble OKCUObl U
2UOPOKCUObL, WeN0OYU, YeNeKUCbIL U YeaAPHbILL
2a3vl, CEpHUCMbuli 2a3, aMMuax, 600d,
NPUPOOHBILL  2a3, Memaw, OMaH, IMIUJEH,
ayemujie, X10pud Hampus, KapbOonam u
ecuopokapoonam  Hampus,  Kapoowam U
docgham  kanvyus, Oenzon, Mmemanon U
9MAHOJ, CHOJNHCHBIE IPUPDL,  HCUPBI, MbLIA,
MOHOCAxapuovl  (2110K03a),  oucaxapuowl
(caxaposza), nonucaxapuovl  (Kpaxmai —u
Yennono3a), aHuIul, AMUHOKUCIOMDbL, OelKu,
UCKYCCMBEHHble U CUHmemuiecKue 60JI0KHA,
KayyyKU, niacmmaccyl;

30




B naHHOM JOKYMEHTE IPOHYMEPOBAHO, IPOLIHYPOBAHO,
3aBEPEHO MOAMKCHIO ¥ CKPEIIEHO NevaThio
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