[lokymeHT noAMC PPFFRC TEPCTBOMASR (M BBICILIET'O OBPASOBAHNS POCCUMCKOM ®EJEPALINU
VlHdJOpMa ma 0 BnafedEIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICILIEI'O OBPA3SOBAHN S

OWO: Crenanos Masen Msaroeny «HanmoHampHBIN UCCIEeA0BATENBCKUN AAepHBIA yHUBepcuTeT « MU D

flonxwocte: Pykosomutens HT/ HUAY MVfig poypasibCKMii TEXHOJOrHYECKHA HHCTHTY T—
fara ﬂOﬂﬂwcaHV}ﬁ”%ﬁd%%Bgﬁgﬁa;%éém roCyIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPESIKACHHUSI BBICIIETO 00pa30BaHusI

YHMKaNbHbI NPOrpaMMHbIA KNHOY:
8c65c591e26b2d8e460927740cf752622aa3b295

«HauuoHnanbHbII HccnenoBaTenbekuil sinepHslii yaHuBepeuter « MUD»

(HTHU HUAY MU PN)

Konnex:xx HTHU

HI/IKJ'IOBaH MCTOJUYCCKAass KOMHUCCHA CCTCCTBCHHOHAYYHBIX
H CONUAJIbHO-TYMAaHUTAPHBIX TUCHUIIIINH

OOBPEHO
Yuensim Coetom HTU HUAY MUOU
[Ipotokon Ne 2 ot 30 mapra 2023 r.

PABOYASA TIPOI'PAMMA YYEBHOI'O HIPEIMETA

BOYIIL.05 «KXXUMMUS»

i ctyaeHToB kosuemka HTU HUAY MUDU,

00yyJaromuxcst Mo MporpamMmme cpeaHero npodhecCHoHaAIbLHOT0 00pa3oBaHUs

cnenpanbHocTh 08.02.01

«CTpOUTENBCTBO M IKCIUTYaTALMS 3aHUN U COOPYKEHUIN»

ouHas hopma oOyUdeHUsI

Ha 6a3e OCHOBHOTO 00111eT0 00pa30oBaHUs

KBaJIM(PUKALIHS

TCXHHUK

Hosoypanbsck 2023



PACCMOTPEHO:

Ha 3aceJaHuM

IAKJIOBOM METOJINYECKOM KOMUCCUH
€CTECTBEHHOHAYYHBIX U COUAIBHO-

T'YMaHHUTAPHBIX TUCIUTIINH
[Ipotokon Ne 2 ot 02.03.2023 r.

PabGouass mporpamma yuebHoro mnpemmera bBOVILOS «Xumusy -
HoBoypanbck: U3a-Bo komnemxka HTU HUAY MUDU, 2023. — 27 c.

AHHOTALINS

PaGouas  mporpamma  yueOHoro mpeamera BOVILOS  «Xumusa»
IpelHa3HaYeHa JJis pealu3aluyd [porpaMmbl  MOATOTOBKU — CIIELHUAIUCTOB
cpeanero 3BeHa no cnennanbHocTH 08.02.01 «CTpouTensCTBO M AKCIUTyaTalus
3nanuii U coopyxkenuit» CIIO B ouHoit dopme oOyueHuss Ha 0a3e OCHOBHOTO
obmiero obpazoBanusa. CoAepKUT paslenbl: 00Ias XapakTepucTuka padouei
nporpaMMbl Y4eOHOTO IMpeIMeTa, CTPYKTypa U CoJiep)KaHue yuyeOHOro IMpeaMera,
YCIIOBUSI peaju3allud MporpaMMbl y4eOHOTO TMpeaMeTa, KOHTPOJIb U OICHKa
pE3yNbTATOB OCBOEHUSI yU€OHOTO MTPEeIMETa

Pazpaboruuk: ["artkoBa FO.B., crapmmii npenonasatens HTU HUAY MUOU


file:///C:/Users/днс/Documents/Лебедева/00_ЛИЦЕНЗИРОВАНИЕ/01_Общеобразовательная%20подготовка/РП_БОУП.04_Физика.docx%23_bookmark0
file:///C:/Users/днс/Documents/Лебедева/00_ЛИЦЕНЗИРОВАНИЕ/01_Общеобразовательная%20подготовка/РП_БОУП.04_Физика.docx%23_bookmark0
file:///C:/Users/днс/Documents/Лебедева/00_ЛИЦЕНЗИРОВАНИЕ/01_Общеобразовательная%20подготовка/РП_БОУП.04_Физика.docx%23_bookmark0
file:///C:/Users/днс/Documents/Лебедева/00_ЛИЦЕНЗИРОВАНИЕ/01_Общеобразовательная%20подготовка/РП_БОУП.04_Физика.docx%23_bookmark7

COJIEPKAHUE

1 OBLIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI YYEBHOI'O
HPEIMETA «XUMMUS» 4

2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA «XUMUSA»8
3 YCJOBUS PEAJIMBAIIUA YYEBHOI'O ITPEJIMETA «XUMMUS» 20

4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HHPEIMETA «XUMMUS» 23



1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
YYEBHOTI'O IIPEJIMETA «XUMMHS»

1.1. MecTto mnpeaMera B CTPYKType OCHOBHOH MpodecCHOHAIBHOM
o0pa3zoBarTeqbHOl mporpammbl:  OOmieoOpa3oBaTeNbHbIl  y4eOHBI  IpeaMeT
«XuMus» u3ydaercss Ha 0a30BOM ypoBHE B 00II€00pa30BaTEIbHOM ITUKJIE Y4eOHOTO
miaHa no cnenuanibHOCTH 08.02.01 «CTpoUTENbCTBO W AKCIUTyaTalMsl 3JaHUNA U
COOPYKEHUI.

1.2. Hesapb U JIaHMpPYyeMble Pe3yJbTAThI 0CBOCHUS YUeOHOI0 NmpeaMeTa:

Heab: @opmupoBaHue y CTYACHTOB MNPEACTABICHUA O XUMHYECKOU
COCTaBJISIONIECH €CTECTBEHHOHAYYHOW KapTUHBI MUPaA KaK OCHOBBI MPUHSTHS PEIICHUM
B OKM3HEHHBIX M TMPOU3BOJACTBEHHBIX CHUTYaIUsX, OTBETCTBEHHOTO IIOBEJICHUS B
MIPUPOTHOM CpeJIe.

3amaum yuyeOHOro nmpeamera:

1) cdhopmupoBarh MOHUMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUN B OKPYXKAIOLIEH Cpelde, LIEJOCTHOM HAay4YHOM KapTUHBI MHPA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJISTH (POPMYJIbI HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUUYECKUX PEAKIIUMA, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh  HAaBBIKM  TPOBEICHUS  MPOCTEUIUX  XUMHYECKUX
HKCIIEPUMEHTAILHBIX MCCIIEIOBAHUHN C COOIOICHUEM MPaBUI OE€30MAaCHOTO 00paIleHuUs
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh WMH(MOPMAIUI0O XUMHUYECKOTO XapakTepa H3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUS TPOTHO3UPOBATH MOCIEICTBUS CBOEH ESITEILHOCTH U
XUMHUUYECKUX TTPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMHpoBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKCHMM XUMHUYECKON HAYKH U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMAIBHON 1 TIPOU3BOICTBEHHOM cep.

Kox OK YmMmenus 3HaHud

OK 01. - YMETb BBISBIISITh XapaKTEPHbIE - BJIAJIETh CUCTEMON XUMHUECKUX

Bribupats ciocoOst
penreHus 3a1a4y
npodecCuOHATbHON
JIeSTEIbHOCTH
IMPUMCHHUTEIIBHO K
pa3TAYHBIM
KOHTEKCTaM

MPU3HAKH U B3aUMOCBA3b U3YYCHHBIX 3HaHI/II71, KOTOpas BKIIIOYACT:

MIOHATUMN, IPUMEHSATH
COOTBETCTBYIOIINE ITOHATHS U
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKNX U OPraHUYECKHUX
BEILIECTB U UX IPEBPALLICHU;
BBISIBJIATH B3aUMOCBSI3b XUMHUYECKUX

OCHOBOIIOJIATral0INE TTOHATHUS
(XMMUYECKUI 2JIEMEHT, aTOM,
3NIEKTPOHHAs 000JI09Ka aToMa, s-, p-, d-
AIEKTPOHHBIC OPOUTAMU ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULATEIBLHOCTD, CTETIEHD




3HAHUMW C MOHSATUSIMU U
MIPEACTABJICHUSIMU APYTHUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;
- YMETb UCI0Ib30BAThH
HaVMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXITyHapOIHOIO
COK03a TEOPETUYECKOU U
MPUKJIAJHON XMUMHUH U TPUBUAIIbHBIE
Ha3BaHUs BAXKHEUIIIUX BEUIECTB
(3THIIEeH, aleTUJICH, TIIUIEPHH,
denon, popmManbIeru, yKCycHas
KHUCJIOTA, TJIUIWH, YrapHbIA ra3,
YIJIEKHUCIIBIN Ta3, aMMUAaK, ranieHas
W3BECTh, HErallleHasi U3BECTb,
MUTHEBAs COJIA U IPYTHX),
COCTaBJIATH (POPMYIIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX
peakiuii, OOBSICHATh UX CMBICIH;
MOATBEPKIATh XapaKTEPHbBIC
XMMHYECKHUE CBOMCTBA BEUIECTB
COOTBETCTBYIOIINMHU
SKCIEPUMEHTAMH U 3aIIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;
- YMETbh YCTaHABIIMBATh
MIPUHAJJIC)KHOCTh U3YYEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIIECTB K OINPEJICICHHBIM KJIaccam
U IpynnaM COeIMHEHU,
XapaKTEepPU30BaTh UX COCTAB U
BAJKHEWILINE CBOMCTBA; ONPEAEIISTh
BHJIbI XUMHYECKUX CBSI3EH
(xoBaJleHTHAas!, HOHHAS,
MeTaJuTH4ecKasi, BOJOPO/IHAS ), TUITBI
KPUCTAJUTMYECKUX PEIIETOK
BEIIIECTB; KIacCU(PUIIUPOBATH
XUMUYECKUE PEaKIINH,

- YMETb MPOBOJIUTH PACUYETHI 10
XUMHYECKUM (hopmyrnam u
YPaBHEHUSIM XUMUYECKUX PEAKIIUHN C
HCIOJIb30BaHUEM (DU3HUECKUX
BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B,

OKHCIJIEHHSI, XUMHUECKasl CBSA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIN 00BEM,
YIJIEPOIHBIN CKeNeT, (yHKIIMOHAIbHAs
rpymnmna, paaukai, U30Mepusi, U30MepHlI,
TOMOJIOTUYECKUH PsiJI, TOMOJIOTH,
YIJII€BOIOPOAbI, KUCIOPO- U
a30TcojepKallue COeTUHEHUS,
OMOJIOrMYeCKH aKTUBHbIE BEIIECTBA
(yraeBogpl, )KUpBI, OSIIKK), MOHOMED,
II0JIUMEP, CTPYKTYPHOE 3BEHO, BHICOKO-
MOJIEKYJISIPHBIE COEIMHEHNUS,
KpUCTAJIJIMYECKAsl PEIIETKA, TUIIbI
XUMHUYECKUX peakiuii (OKUCIUTETbHO-
BOCCTaHOBUTEJBHBIE, K30~ U
SHAOTEPMUYECKUE, PEAKIIUA HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, ANEKTPO-TUTHIECKAS
JUCCOLIMAIINS, OKHCIIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh
XUMHUYECKOHN peaklMy, XUMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOCHHS OPraHuYeCKUX
Beniects A.M. bytneposa, Teopus
ANIEKTPOJINTUYECKON JUCCOLUALNH,
nepuoauueckui 3akox [[.1.
MeneneeBa, 3aKOH COXpPaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYEC-
KHM S3BIK XUMUH,

- (pakTONOTHYECKHE CBEJICHUS O
CBOICTBAxX, COCTaBe, MOIYYCHUH U
0e301acHOM HCIOJIb30BaHUU
BaXHEHMIINX HEOPTaHUYECKUX U
OpPraHUYECKHX BEIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YeJI0BEKa;
- chopmMHpOBaTh MPEACTABIECHUS: O
XUMHYECKON COCTaBJISAIOIIEN
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA,
POJIM XMMHUU B IO3HAHWM SIBJIEHUI
IpUPOJIBL, B (POPMUPOBAHUH MBIIUICHUS
U KYJIBTYpbI INYHOCTH, €€
(YHKIMOHAIBHON IPaMOTHOCTH,
HEOO0XOAUMOM ISl pelIeHus
MPAKTUYECKHX 33714 U DKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJTHOM Cpeie.




KOJIMYCCTBA BCIICCTBA,
HCIIOJIB30BaTh CUCTCMHBIC
XUMHWYCCKUC 3HAHWA IJId IPUHATUSA
pemeHHﬁ B KOHKPCTHBIX XU3HCHHBIX
CUTyaluAaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
CpEeJICTBA TIOMCKA,
aHaJIM3a u
UHTEPIIPETANN
uHpopmanuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITOJIHCHUS 32144
po(hecCHOHATLHOM
JESATSIIbHOCTH

- YMETh aHAJIM3UPOBATH XUMUYECKYIO
nH(OPMAIIHIO, TIOTYYaeMYIO U3
Pa3HBIX HCTOYHHUKOB (CPENICTB
MaccoBOi HH(POPMAIINH, CETh
WuTepHer u apyrue);

- YMETh IPOBOJUTH PACUYETHI 110
XMMHUYECKHM (OopMyiaM 1
YpPaBHEHHSIM XUMHUUECKHX PEaKkIuil ¢
UCIIOJIb30BaHUEM (PU3MUECKUX
BEJINYMH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA,

- UCTIOJIb30BATh CUCTEMHBIC
XMMHUYECKHE 3HAHUS ISl IPUHATHS
pelIeHuil B KOHKPETHBIX KH3HEHHBIX
CHUTYaIHsIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM.

- BJIAJIETh OCHOBHBIMU METO/IaMHU
HAaYYHOI'O MO3HAaHUA BCIICCTB U
XUMHUYCCKHUX SBJICHUH (HAOJII0ICHHE,
U3MEpEeHHe, IKCIIEPUMEHT,
MOJICIIUPOBAHUE).

OK 04. DpdextuBHO
B3alMOJICCTBOBATE
u paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- YMETh TUIAHUPOBATDH U BBHITIOIHSITH
XUMHAYECKHIA SKCIIEPUMEHT
(IpeBparieHust OpraHNIecKuX
BEIIECTB MPHU HarpEeBaHUH,
IIOJIy4YEHHUE ITUIIEHA U N3YYEHUE €T0
CBOWCTB, KAUECTBEHHBIE PEAKLIMHU Ha
aJIbJIETU/IbI, KpaXMaJl, YKCYCHYIO
KHCIIOTY; IeHaTypanus OeIKOoB IpH
HarpeBaHWH, IIBETHBIC PEAKIINN
OEJIKOB; TPOBOJIUTEH PEAKITUU
WOHHOTO 0OOMEHA, OTIPENIETISATh CPEIY
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbgaT-, KapOoHaT- U
XJIOpU/I-MOHBI, HA KATUOH aMMOHHUS;
pelaTh SKCIEepUMEHTAJIbHbIE 3a/1a4n
o TemaM "Metamisl" u
"Hemeransl") B COOTBETCTBUH C
MpaBWJIaMU TEXHUKH 0€30MacHOCTH
pu 0OpaLEeHNH C BELIECTBAMH U

- (pakTONOTHYECKHE CBEJICHUS O
CBOMCTBAX, COCTABE, IOJy4YEHUH U
0€3011acHOM HCII0JIb30BAaHUU
BaXHEHMIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;
- IOHUMAaTbh U UCIIOJIb30BaTh
IIpeuMyIlecTBa KOMaHAHON U
MHAUBUAYAIbHON paboOThI;

- IPUHAMATH LIEJIH COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA I10 €€
JIOCTUKEHUIO: COCTABIIATH IJIaH
JIEUCTBUM, pacIpeelaTh POJIU C
Y4€TOM MHEHUH y4YaCTHUKOB
00CyXJ1aTh pe3yibTaThl COBMECTHOI
paboTHI.




1a00paTOPHBIM 000PYIOBaHHEM;
MPEJCTABIATH PE3yIbTATHI
XHUMHUYECKOT0 3KCIIEPHMEHTA B
(dbopMe 3anucu ypaBHEHUN
COOTBETCTBYIOIINX PEAKLUH U
(OopMyIHpPOBATH BHIBOJBI HA OCHOBE
3THUX PE3YJIbTATOB.

OK 07.
CopeiicTBOBaThH
COXPAHCHHIO
OKpY>Karollel Cpeibl,
pecypcocOepereHuIo,
NPUMEHSTh 3HAHUS
00 U3MEeHEeHUU
KIIUMAaTa, PUHIIUIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

- YMETh COOJII0IaTh MpaBUiIa
9KOJIOTMYECKH 1IEJIECO00PA3HOTO0
IIOBE/ICHUS B OBITY U TPYJIOBOU
JESTEIbHOCTH B LIETISIX COXPAHEHUSI
CBOETO 3/10POBbS U OKPYXKAIOLIEH
IIPUPOJHOM CpElbl; yUUTHIBATD
OIIACHOCTb BO3/ICHCTBHUS Ha J)KUBbIE
OpPIraHMU3MBI ONPECIICHHBIX BEIIECTB,
IIOHMMasl CMBICJI IIOKa3aTelsl
MpeaeabHON TONYCTUMOM
KOHLIEHTpaLUH.

- c¢(OpMHUPOBATH PEICTABICHUS: O
XUMHUYECKON COCTABIIAIOLICH
€CTECTBEHHOHAYy4YHON KApTUHBI MUDA,
pPOJin XMMHHU B IIO3HAHWUUN SIBIICHUI
IpUPOJIBL, B (POPMUPOBAHUH MBIIUICHUS
U KYJIBTYpBI IMYHOCTH, €€
(GYHKLIMOHAIBHON IPaMOTHOCTH,
HEO0XO0AUMOM 115 peLIeHus
IIPAKTUYECKUX 3a7a4 U IKOJOTUYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOAHOM Cpelie.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPE/IMETA

«XHUMMUSA»

2.1. O0bem yueOHOro nmpeaMeTa u BUAbI y4eOHOH padoThI

Buj yueOHoii padoThl

O0BeM B yacax

B (hopme muddepeHIMpOBaHHOrO 3a4eTa (3a4eTa ¢ OIEHKOI)

Oo0vem oobpazosamenvbHOll NPOZPAMMBL YUEeOHO20 npeomema 72
1. OcHoBHOE cofepxkaHmne 64
B TOM YHUCTIE

TEOPETHUECKOE 00ydIeHUE 36
7a00paTOPHBIE 3aHATHS 28
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEeP:KAHNUE 6
B TOM YHUCTIE

TEOPETUYECKOE OOyUECHHE

a00paTOPHBIE 3aHATHS 4
IIpome:kyTouHas aTTecTanus 5




2.2 TemaTuyecKkHil IUVIAH U COAEPKAHUE YUeOHOT0 MpeaMeTa «XHMUA»

Koabl koMneTeHuuid,

HaumenoBanue Oo0nbeMm B ¢opMupoBanuio
Copepxxanne yueO0HOro MaTepuaja i (popMbl OPraHU3ALNH AeATETbHOCTH 00y4aI0IIUXCS
pa3fesioB U TeM yacax KOTOPBIX CIIOCOOCTBYET
3J1EMEHT MPOrpaMMbl
Pazoen 1. Ocnosvt cmpoenusn eewjecmea 8 OK 01, OK 02
Tema 1. 1 Crpoenue | Conep:xanue yueGHOro MaTepuasia 4 OK 01

aTOMOB XUMHNYCCKUX
JJIEMEHTOB U
npupoja
XUMHUYECKOHN CBSI3U

Teopernueckoe o0yueHue

CoBpemMeHHas MoJeNb CTpoeHUs aToMa. CUMBOJIMYECKUN SI3bIK XUMUU. X UMUYECKHI
3JIEMEHT. DJIeKTpOoHHAas KoH(purypanus aroma. Kiaccudukanmst XuMudecKux
9JIEMEHTOB (S-, P-, d-3eMenThl). BajeHTHBIE 31IEKTPOHBL. BaleHTHOCTD. DIeKTpOHHAs
MpUpOAa XUMUYECKOM CBS3U. DJIEKTPOOTPULIATEIHLHOCTh. BUABI XUMHUYECKON CBS3U
(KoBasICcHTHAs, MOHHASI, METAJLUTMYECKas, BOAOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.

[IpakTuyeckue 3aHATHS

Pemenne 3amannii Ha MCIIOJIL30BaHNE XUMHUYECKOM CHUMBOJIHNKH M Ha3BaHUH
COEMHEHUI IO HOMEHKJIATYPE MEKTYHAPOAHOTO COK03a TEOPETUUECKON U IPUKIIATHOU
XUMHUH U TPUBHAIIBHBIX HA3BaHUU JJI1 COCTABICHUS XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CyTb()UIOB, TUAPUIOB U T.1I.) U APYTUX
HEOPraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.

IIpakTryeckue 3a1aHusl Ha YCTaHOBIICHUE CBSI3U MEXIY CTPOCHHEM aTOMOB
XAMHYECKHUX 3JIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COEIMHEHUI B COOTBETCTBHHM C MOJIOkeHUEM [lepuoanueckoit
CHCTEMEL.




Koabl koMneTeHuuid,

HaumeHoBaHue Oo0nbeMm B ¢opMmupoBanuio
Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS
pa3aeaoB U TEM yacax KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpPaMMbl
Tema 1.2. Copepxxanue yueOHOIro MaTepuasa 4 OK 01, OK 02
Hepuonnyeckuit Teopernueckoe o0yueHue
34KOH H [Tepuoauueckas cucreMa XMMU4IeCKHX dneMenToB .. Menneneesa. Gusnueckuii
repuoanyecKas
cncrema LU cmbici [lepuoanueckoro 3akona [[.1. MenaeneeBa. 3akOHOMEPHOCTU U3MEHEHUS
Tema JI.M.
MeHenecsa CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIICCTB B
COOTBETCTBUU C MOJOKECHUEM XUMHUYECKOT0 3jieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanyeckoro 3akona J1.11. Menneneena.
[Iporuoser I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX JIEMEHTOB.
IIpakTH4yeckue 3aHATHS
Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33/IaHUI HA XapaKTEPUCTUKY
XAMHYECKHX DJIEMEHTOB «MeTaiumyecKkre / HeMeTaTIMUECKIE CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B ITIEPUOJUYECKON CUCTEME XUMUYECKUX dieMeHTOB [].1.
Mennesneesay.
Pazoen 2. Xumuueckue peaxyuu 8 OK 01, OK 04
Tema 2.1. Tumnst Copepxanue yueOHOro Mmarepmuasa OK 01

XAMHYECKHUX
peakuuii

Teoperuueckoe o0yueHue

Knaccmbnxaum[ U TUIIbI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHUICCKUX BCIICCTB.
CocraBrieHue ypaBHEHUN PEaKIUid COSAMHEHUS, PA3JIOKEHHUs, 3aMEIlIeHHs], 0OMEHa, B
T.4. pEaKI1il TOPEHUs], OKUCICHUSI-BOCCTAHOBIICHHUSI.

VYpaBHEHHs OKUCIIEHHSI-BOCCTaHOBIIEHUsI. CTeneHb oKkuciaeHus. OKUCIUTENb U
BOccTaHOBUTENb. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuit METOJI0M AJIEKTPOHHOTO Oananca. OKUCIUTETHbHO-BOCCTAHOBUTEIHHBIE
P€aKknuu B Ipupoa€, MpOU3BOJACTBCHHBIX IMPOLECCaX U JKUSHEACATCIIbHOCTU
OpTaHU3MOB.
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HaumMmeHnoBaHue
pa3aesioB U TeM

Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS

Oo0neM B
gacax

Koabl koMneTeHuuid,
¢opMmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpaMMbl

IIpakTHyeckne 3aHATHA

KonnuectBennsle oTHOIIEHUS B XUMUHA. OCHOBHEIE KOJIMYECTBEHHEIE 3aKOHEI B XUMHUU
Y PAcyeThl 110 YPABHEHUSAM XUMHUYECKUX peakunid. MoJlb Kak eIMHULAa KOJIU4YEeCTBa
BelecTBa. MossipHast Macca. 3aKOHBI COXpaHEHUsI MACChl M SHEPTUHU. 3aKOH ABOTApO.
Monsipabiii 00beM razoB. OTHOCUTENbHAS IIOTHOCTD ra30B. PacueTsl o ypaBHEHUSIM
XUMHYECKHUX PEaKIHMii ¢ UCTIOIB30BaHUEM MAacChl, 00beMa (HOpMaJlbHbIE YCIOBUS)
ra3oB, KOJJUYECTBA BEIIECTBA.

Tema 2.2.
DIIEKTPOTUTHYECKAs
IHACCOIHAINS 1
HOHHEII 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yuyeHune

Teopus 31eKTpoaUTHUECKON aucconanuu. MoHbl. DeKTpoauThl, HEAIEKTPOIUTHI.
Peaxiiuu nonnoro oomena. CocrapiieHrHe peakiiuii HOHHOTO OOMEHa ImyTeM
COCTABJICHUS MX IOJIHBIX M COKPAIICHHBIX HOHHBIX ypaBHeHUU. KHCIIOTHO-OCHOBHBIC
peakiuu. 3aJaHus Ha COCTaBIICHUE HOHHBIX PEaKIIHiA.

IIpakTH4yeckue 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLIUXCsl
BEIIECTB) U IPU3HAKOB XUMHUYeCcKuX peakuuil. [I[poBenenne peakuuii HOHHOro 0OMeHa,
orpeziesieHue cpeibl BOJAHBIX PaCTBOPOB. 3a/1aHUs HA COCTaBJICHUE HOHHBIX PEaKIU.

OK 01, OK 04

Pazoen 3. Cmpoenue u ceoiicmea Heop2anuuecKux eeujecme

16

OK 01, OK 02 OK 04

Tema 3.1.

‘ Conep:xxanue yueOHOro MaTepuaJia

OK 01, OK 02

11




HaumMmeHnoBaHue
pa3aesioB U TeM

Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS

Oo0neM B
gacax

Koabl koMneTeHuuid,
¢opMmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpaMMbl

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Teopernueckoe o0yueHue

[Tpenmer Heoprannueckoir xumuu. Knaccuduxkanums HeopraHM4eckux BEIIECTB.
[Ipoctoie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI,
TUAPOKCH/IbI, KUCTIOTBI, COJIN). B3aMOCBS3b HEOPraHMUYECKUX BEIIECTB. ATperaTHbie
cocTostHMS BenlecTBa. Kpucrammueckue u amopdHbIe BerecTBa. THIIBI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHasl, MOJICKYJIIpHAsI, HIOHHAs, METAJUTMYECKas ).
3aBUCUMOCTD (DU3UYCCKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIICTKH.
3aBUCUMOCTb XMMHYECKOM aKTUBHOCTH BELIECTB OT BUa XUMHUUYECKOHN CBSI3U U TUIIA
KPUCTAJUTMYECKOM permeTKu. [[puarHpl MHOrooOpa3usi BEIIECTB.

IIpakTH4eckue 3aHATHSA

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHUE BELECTBA UCXOJIS U3 UX
XUMHYECKON (POPMYITBI HITH COCTABICHNE XUMUYECKOH (DOPMYJIIBI UCXO/Is U3 HA3BaAHHS
BeniecTBa 1o mexxaynapoanoit (MIOITAK) wnu TpuBHaibHONM HOMEHKIIATYpE.
Pemienue npakTHuecKuX 3aaHuil MO Ki1accUpUKALMKY, HOMEHKIAType U XUMUYECKUM
(dopMynaM HEOpraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (YrapHbIi ra3, yrileKuCIbli
ra3, aMMHaKk, rameHasi U3BecThb, HEraleHas U3BeCTh, MMThEBAs CO/la U IPYTUX):
Ha3bIBaTh U COCTABJIATH (DOPMYJIbI XUMUYECKUX BEILECTB, ONPEIEISTh IPUHAAIEKHOCTh
K KJ1accy.

HcTouyHuky XUMHUYECKON MHPOpMAIMK (CPEICTB MAaCCOBOM MH(POpPMAIUH, CETh
WnTepuer u npyrue). [lonck napopmanuu rno Ha3BaHUAM, HIEHTU(DUKATOpaAM,

CTPYKTYpPHBIM (popmysam.

Tema 3.2. Ou3uko-
XUMHYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIISCTB

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

Mertamibl. O01ue punyeckue 1 XuMUYeCKHe CBoNCTBa MeTauioB. CriocoOsb!
MOJIYYCHMUA. 3HaueHne METAJNIOB ¥ HEMETAJIJIOB B IpHUPOAC U KU3HCACATCIbHOCTH
YenoBeKka U opraHu3mMoB. Koppo3ust MeTayuioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI
METAIJIOB OT KOPPO3HH.

OK 01, OK 02
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HaumMmeHnoBaHue
pa3aesioB U TeM

Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS

Oo0neM B
gacax

Koabl koMneTeHuuid,
¢opMmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpaMMbl

Hemeramner. O0mue ¢puznueckne 1 XMMUYECKUE CBOWCTBA HEMETAIUIOB. THITHMYHEIC
cBoiictBa HeMeTayuioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeAMHEHUH
HeMeTasioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE.

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCHIIOB,
TUAPOKCUIOB, KUCIIOT, COJNEeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX
BEIIECTB, BOAOPOIHBIX COSAMHEHHM, BHICIINX OKCUIOB U THAPOKCHUIOB.

IIpakTH4yeckue 3aHATHS

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(OTEPHBIX 2JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUAPOKCHUIOB; HEOPTAHUYECKUX COJIEH, XapaKTEpU3YIOIHUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTAB,
HOJIy4eHHe U 0€301acHOe UCI0JIb30BaHNE BAKHEUIIIMX HEOPIraHUYECKUX BEILIECTB B
OBITY M IPAKTHUYECKON JAEATEIbHOCTH YEJI0BEKa.

Tema 3.3.
WNnentuduxarms
HEOPTaHHYECKUX
BEILIECTB

Conep:xxanue yueOHOro MaTepuaJia

IpakTuyeckue 3anaTus JlaboparopHbie 3aHATHSI

JlaGopaTtopHast pabota «neHTudukaius HeOpraHNYECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 [0 XUMHWYCCKUM CBOMCTBaM METAJIOB U
HEMETAJJIOB, TI0 PACMIO3HABAHUIO U TIOTYUYEHUIO COSTMHEHNI METAJUIOB M HEMETAJIIIOB.
I/II[CHTI/I(l)I/IKaHI/ISI HCOPraHNYCCKUX BCIICCTB C MUCIIOJIb30BAHHUEM UX (1)I/ISI/IKO-
XUMHYECKHX CBOMCTB, XapaKTePHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIC peakiuu
Ha cynbdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATUOH aMMOHHSI.

OK 01, OK 02, OK 04

KonTposbnas padora
CTpoeHue BellecTBa U XMMHU4YeCcKkue peakiiuu. CBONCTBa HEOPraHMYECKUX BEIIECTB

Pazoen 4. Cmpoenue u ceoiicmea op2anuyecKux 6euiecmae

24

OK 01, OK 02,
OK 04, OK 07

13




Koabl koMneTeHuuid,

HaumeHoBaHue Oo0nbeMm B ¢opMmupoBanuio
Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS
pa3/ieioB H TeM qyacax KOTOPBIX CIIOCOGCTBYET
3JIEMEHT NPOrpPaMMbl
Tema 4.1. Copepxxanue yueOHOIro MaTepuasa 4 OK 01
Knaccnguxarys, Teopernueckoe o0yueHue
CTPOCHHC 1 [TosiBIIEHHE U Pa3sBUTHE OPIraHUYECKON XUMHUHU KaK HayKu. IIpeMeT opranndecKoi
HOMEHKJIaTypa o
XUMUH. MecTo 1 3Ha4eHHe OPraHuYEeCKOM XUMHH B CHCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX
iy XHUMHYECKOE CTPOCHHUE KaK MOPSAJOK COCTMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUSI OPraHUYECKUX
coenuHeHuit A.M. BytnepoBa. YriepoaHslil CKeJIeT OpraHuueCcKOrl MOJIEKYJIbI.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMUYECKOT0 CTpOeHUs MojeKyll. 3omepus u
H30MEpHI.
[TonsTHe 0 pyHKIMOHANBHOI rpymme. Pamukan. [IpuHimmne knaccuukanum
OpraHWYECKUX COCIMHEHMN. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIaTyphbl OpraHu4eckux coenunenuil. [loustue 06 azorcoaepkammx
COEIMHEHUX, OMOJOrM4eCKH aKTUBHBIX BellleCTBaX (yrieBojax, xKHUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).
IIpakTHYeckne 3aHATHA OK 01, OK 02,

HomeHknaTypa opraHMuecKUX COEMHEHUH OT/IENbHBIX KIacCOB (HAChILIEHHBIE,
HEHACBIIIEHHbIE U apOMAaTUYECKUE YTIIEBOAOPObI, CIUPTHI, (DEHOIBI, allbJeTUIbI,
KETOHBI, KapOOHOBBIE KUCIIOTHI U Ap.) CocTaBieHUE MOITHBIX U COKPALLEHHBIX
CTPYKTYPHBIX (DOpPMYJI OPraHMUECKUX BEIIECTB OT/EIbHBIX KIACCOB, UCTIONb3YS UX
Ha3BaHMS 110 CUCTEMAaTHYECKON U TPUBUAIbHON HOMEHKJIAType (3THIIEH, alleTUJIEH,
ruIepuH, GeHomn, popM-anbAerul, yKCycHast KUCI0Ta, MIHIMH). PacueTsl mpocTeiieit
(bopMyIbl OpraHMYECKOW MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOI0 cocTaBa (B %).
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Koabl koMneTeHuuid,

HaumeHoBaHue Oo0nbeMm B ¢opMmupoBanuio
Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS
pa3ieaoB U TeM yacax KOTOPBIX CIOCOOCTBYET
3J1EMEHT MPOrpaMMbl
Tema 4.2. CpoiictBa | Comep:kanue yueOHOro MaTrepuasia 12 OK 01, OK 02, OK 04

OpraHUYECKUX
COCTUHEHUN

Teopernueckoe o0yuenue

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHI OT/IEIIbHBIX KJIACCOB
(ocobeHHOCTH KITaCCU(UKAIIMK M HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHUSCKUN PsijT
u obmtast popmyna; usomepusi; Gu3NYECKUE CBOMCTBA; XUMHUUECKHUE CBOICTBA; CIIOCOOBI
MOJTYYCHHUS )

— IpeJeNbHbBIE YTTIEBOAOPO/IbI (AJIKaHbI M LIUKJIOANKaHbl). ['OopeHre MeTana Kak OJMH U3
OCHOBHBIX UCTOYHHUKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOTHBIX
YIJIEBOJOPOAOB, HAX0K/ICHHUE B IIPUPOJIE U TPUMEHEHNE aJIKaHOB;

— HeMpeAeNIbHbIC (AIKEHBI, aTKUHBI U AIKAUEHBI) U apOMATUUECKHUE YTICBOAOPOIBI.
lNopenue aneruneHa Kak ICTOYHUK BRICOKOTEMIIEPATYPHOTO IJIAMEHU JUIsl CBAPKHU U
PE3KH METaJUIOB.

— KHCIIOPOJICOJepKAIINE COCTUHEHHUS (CIUPTHI U (PeHOIIBI, KAPOOHOBBIE KHCIOTHI
3(huUpHL, AbIETU/IBI U KETOHBI, JKUPBI, yIiieBobl). [IpakTuyeckoe mpuMeHeHHe
STUIICHTIIMKOJS, TuiepuHa, henona. [lpumenenue ¢popmanbaeruia, aneraabiaeruia,
YKCYCHOM KHCIOTHI. MblIa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBoicTBa
MbLIA.

— a30TCOo/IepKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).
BricokoMoeKyIsipHbIEe COETMHEHHS (CHHTETUUECKUE M OMOJIOTHYECKU-aKTUBHBIE).
Momnowmep, oaumep, CTpyKTypHoOe 3BeHO. [Tonnmepusanus dTuieHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIIOIH30BAHUS.

I'eneTnyeckas cBsI3b MEXKy KlacCaMH OPraHUYECKUX COCTMHEHUM.
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Koabl koMneTeHuuid,

HaumeHoBaHue Oo0nbeMm B ¢opMmupoBanuio
Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS
pa3ieaoB U TeM yacax KOTOPBIX CIOCOOCTBYET
3J1EMEHT MPOrpaMMbl
IIpakTuyeckue 3aHATHS OK 01, OK 02, OK 04

CBoiicTBa OpraHM4YEeCKUX COCTMHEHUM OTACIIbHBIX KJIACCOB (TPUBUAIIbHAS U
MEXIYHApOHASS HOMEHKJIATYpa, XHMHUECKHE CBOMCTBA, CIOCOOBI TIOyUeHUS ):
npesiesibHbIe (AJIKaHbl U IUKJIOAJIKAHbI), HETpeIeIbHbIC (QJIKEHbI, AJIKHHBI U
aJIKaJIMeHbl) U apOMATHUYECKHE YIIIEBOIOPOAbI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE
KHUCIIOTHI ¥ 3(DUPBI, AJIbJIETU/IBI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS. 3ajaHusl HA COCTABIIEHUE YPABHEHUN XUMUYECKUX
peaKuil ¢ y4uacTueM OPraHUYECKUX BEIIeCTB HA OCHOBAHHH UX COCTaBa M CTPOCHUS.

IIpakTuyeckue 3aHATHS

CocraBiieHH€e CXeM peakiuii (B TOM YHCIIE MO MPEI0KEHHBIM IIEMOYKaM
MIPEBPAILCHHI ), XapAKTEPUIYIOIIUX XUMUUECKHE CBOMCTBA OPTAHMYECKUX COSIMHEHUN
OTJIENIbHBIX KJIACCOB, CIIOCOOBI UX MOJTYYEHHUs U Ha3BaHWE OPTaHUYECKUX COCTMHECHHM
110 TPUBHAIBHON MJIM MEXIYHAPOJHON CUCTEMATUYECKONH HOMEHKJIIATYypE.

Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA
OPraHUYECKUX COCIMHEHUMN OTAEIBHBIX KIaCCOB.

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMueCKUX BEIIECTB MPU HarpeBaHUM'".
[Tony4yeHnue 3TuIEHA U U3yYEHHUE €r0 CBOMCTB. MoIeIMpOBaHUE MOJIEKYIT U
XUMHUYECKHMX MPEBpAIICHUI Ha MPUMEpe dTaHa, STUJICHA, alleTUIeHa U JIp.

Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia 3] OK 01, OK 02,
Unenrndukarus Teopernueckoe o0yuenue OK 04, OK 07
OpTaHMHCCKIX Buoopranudeckue coennuenus. I[IpumeHenne u GUOIOrHYECKas pojlb YIIE€BO/IOB.
BEIECTB, UX
OKMCJIEHHE YTIIEBOJIOB — UCTOYHUK SHEPTHH JKUBBIX OpranuzMos. O6nacTu
3HaYEHHeE U
HpUMeHeHHE B IIPUMEHEHHS] aMMHOKHCIIOT. [IpeBpalenys GenKoB MMIIK B opranusMe. bruosjoruyeckue
GEITOBOI I (yHkuun 6enkos. Buonoruueckue GyHKIUH KMPOB. Polb opraHUYecKoi XUMHUH B

IPOM3BOJICTBEHHONM | PEIIEHUH IPOOJIEM NUIIEBON OE30MAaCHOCTH.
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HaumMmeHnoBaHue
pa3aesioB U TeM

Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS

Oo0neM B
gacax

Koabl koMneTeHuuid,
¢opMmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpaMMbl

JACATCIIBHOCTH
YCIO0BCKa

Posib oprannveckoil XuMHuM B PELICHUH MPOOJIEM SHEPreTHUECKONW OE30MaCHOCTH, B
pa3BUTHUU MEAULIMHBI, CO3JaHUM HOBBIX MaTEpUaOB, HOBBIX HICTOYHUKOB 3HEPTUU
(anmpTEepHATUBHBIE UCTOYHUKH 3HEPruM). OnacHOCTh BO3JCHCTBUS HA KUBBIE
OpraHU3Mbl OPraHUYECKHUX BEIIECTB OT/EIbHBIX KJI1ACCOB (YIJIEBOAOPObI, CIIUPTHI,
(eHOIIbI, XJIOPOPraHNYECKHUE IIPOU3BOIHBIE, ATbIETUIBI U JIP.), CMBICI [TOKa3aTes
IPEJeNbHO JONYCTUMON KOHLEHTPALHUH.

JlaGopaTtopHas padora: “UneHTHdUKAIMSA OPraHUIECKUX COSTUHEHUN OTACIbHBIX
KJ1acCOB”

Wnertudukanus OpraHndecKuX COSTUHEHUH OTICIIbHBIX KJIACCOB (Ha MpUMepe
QJIBJICTHJIOB, KpaxMaja, YKCYCHOH KHUCIIOTBI, OCITKOB U T.I1.) C MCIIOJIb30BAHUEM UX
(UBUKO-XMMHYECKUX CBOWCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiui. Jlenaryparus
Oenka pu HarpeBanud. L[BeTHBIC peakuu O0eakoB. BO3HHKHOBEHHE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3pEHUS XUMHUYECKUX TIPOIIECCOB MPU MPOTEKAHUHM KaYeCTBEHHOM
PEaKIIMH, TO3BOJIIOIICH HICHTU(PHUITUPOBATH MMPEIOKEHHBIE OPraHUYECKHE BEIISCTBA.

OK 01, OK 02, OK 04

KonTposbnas padora CTpykTypa U CBOMCTBAa OpraHMYECKHUX BEIIECTB.

Pazoen 5. Kunemuueckue u mepmodummuuecxue 3AKOHOMEPHOCmMU RPOMEKAHUA xumuuecxuxpeakuuﬁ

I

OK 01, OK 02

Tema 5. CxopocTb
XUMHUYECKHUX
peaKkuuu.
XUMHYECKOE
paBHOBECHE

Conep:xxanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

CKOpOCThb peakIny, €e 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOLTUX
BEILECTB, KOHLIEHTPALlUU PEarupyrouIux BEIIECTB, TEMIEPATYPHI U TIOIAIN
PEaKIMOHHON MOBEPXHOCTH. TeruoBbie 3(h(PEeKThl XUMHUECKUX peaKknid. IK30-U
DHAOTEPMUYECKHUE, PEAKLIUU.

O6patumocTh peakiuii. XUMUYECKOE paBHOBECHE M €T0 CMEIICHHE TOT ACHCTBUEM
pa3anyuHbIX (aKTOPOB (KOHIIEHTPALHMS PEareHTOB WK MPOAYKTOB PEAKINH, JaBICHUE,
TeMIlepaTypa) IS CO3/IaHMs ONITUMAJIBHBIX YCIIOBUH MPOTEKAHKS XUMHUYECKUX
npoueccos. [Ipunnun Jle Hlatense.

OK 01, OK 02
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HaumMmeHnoBaHue
pa3aesioB U TeM

Copepxanne yueO0HOro MaTepuaa i (popMbl OPraHU3ALUH AeATETbHOCTH 00y4aI0IIAXCS

Oo0neM B
gacax

Koabl koMneTeHuuid,
¢opMmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT NPOrpaMMbl

IIpakTHyeckne 3aHATHA

Pemenue npakTuKO-OpUESHTHPOBAHHBIX 3a/IaHUN Ha aHATU3 (JaKTOPOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTU XUMUYECKON PEeaKIuu, B T.4. C O3ULIUNA IKOJOTUYECKU
1[EJIECO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOM EATEILHOCTH B LEJSIX COXPAHECHUS
CBOETO 3/I0POBbS U OKPY’KAIOILIEH IPUPOTHON CPEJIbI.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUM HA MPUMEHEHUE npuHIuna Jle-
[Tarenbe 1uist HAXOXKACHUS HAIPABJICHUS CMEIICHHUS PABHOBECUSI XUMUYECKOM peakuu
U aHanu3 (pakToOpoB, BIUSIONUIUNX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

Pa3zoen 6. Pacmeoput

OK 01, OK 02,
OK 04, OK 07

Tema 6.1.
IlonsaTue o
pacTBopax

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yuenue

PacTBopenue kak ¢puznko-xumuueckuii npomecc. PactBopsl. CriocoObl MPUTOTOBICHUS
pactBopoB. PacTBoprmocTs. MaccoBast 10151 pacTBOPEHHOTO BelecTBa. CMBbICIT
MOKa3aTelsl PEAEIbHO JOIYCTUMON KOHIEHTPALMU U €T0 UCIIOJIb30BAHUE B OLIEHKE
HKOJIOTHUECKOM O€30MacHOCTH.

[TpaBuia 5KOIOTHYECKH 11e1eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOH
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3[J0POBBS U OKPYKAIOLIEN PUPOJHON
Cpenbl; OaCHOCTh BO3ACHCTBUS HA KUBBIE OPraHU3MBbI ONPEICIICHHBIX BEIIECTB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PacTBOPSI,
HCIIOJIb3YEMbI€ B OBITOBOW M IPOU3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKA.

OK 01, OK 02, OK 04

Tema 6.2.
Hccnenosanme
CBOMCTB PacTBOpPOB

Conep:xanue yueOHOro MaTepuaJia

JlaboparopHas pabota «IIpuroroBieHne pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 3aAaHHOMN (MacCOBOM, %) KOHIIEHTPAINH (C TIPAKTUKO-
OpPUEHTUPOBAHHBIMU BOMIPOCAMH) U OTIpEAENICHUE CPeIbl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.

OK 01, OK 02,
OK 04, OK 07

IIpodeccnoHATbHO-0PHEHTHPOBAHHOE COACPKAHUE
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Koabl koMneTeHuuid,

HaumeHoBaHue Oo0nbeMm B ¢opMmupoBanuio
pasieIoB 1 Tem Conep:xanue yueOHOro MatepuaJia u (opMbl OPraHU3aAUNU AeATEIbHOCTH 00y4aAKOIHNXCS qacax KOTOPLIX CIIOCOBCTBYET
3JIEMEHT NPOrpPaMMbl
Pazoen 7. Xumus é 6vimy u npou3e00cmeeHHOu 0esAmenbHOCHU 4el06eKa 6 OK 01, OK 02,
OK 04, OK 07
Tema 7. Xumus B Copaepxxanue yueOHOIro MaTepuasa 6 OK 01, OK 02, OK 04
ObiTy 1 5 Teopernueckoe o0yueHue
TIPOU3BOACTBCHHON | Hopelimue HOCTUKEHHS XUMUYECKOM HAYKHM M XMMHYECKOM TEXHOJIOTUH. Poltb XumMuu B
JICATCIIBLHOCTH 00ecreYeHnH YKOJIOTHUECKOM, SHEPTeTHIECKON U MUIIEBO 0€30MaCHOCTH, Pa3BUTHH
Aenoeia MeaunuHbl. [IpaBuia nmoucka u aHaau3a XUMUYECKON HH(DOpPMALIMK U3 Pa3IMYHbIX
MCTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas JIMTEepaTypa, CpeCcTBa MacCOBOI
uHpopmanuu, cetb UHTEpHET).
IIpakTHYeckune 3aHATHA OK 01, OK 02,
ITorck m aHaNMK3 KEMCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUN C YYETOM OK 04, OK 07
Oynymieit mpoecCHOHATBHON ASSITSILHOCTH IO TEMaM: BaKHEHUIIINE CTPOUTEIHLHBIC
MaTepHUalibl, KOHCTPYKIIMOHHBIE MAaTEPUAJIbI, KPACKH, CTEKJI0, KEPAMHUKA, MAaTEPUAIIbI
JUISL BJIEKTPOHUKHY, HAHOMATEPHAJIbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKH SHEPTUH,
OpraHWYECKHUE U MUHEpAJIbHbIE YI00PEHUs, TCKAPCTBEHHBIE BEIIECTBA, OBITOBAS
XUMHUS, pOJIb METAIIJIOB U CIUIABOB B TEXHHUKE, KOPPO3US METAIIOB M CIIOCOOBI 3aIIUTHI
OT KOPPO3UH.
3amuTa: [IpencraBnenue pe3yabTaToB pelieHus: KeHcoB B popMe MUHU-IOKIIa/1a C
IIpEe3EHTalNEN.
IIpome:xxyTounas arrecranus (AuddepeHuMpoOBaHHBIN 3a4eT) 2
Bcero 72
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3 YCJIOBUSA PEAJIM3AIIAN YUYEBHOI'O ITIPEJIMETA
«XHUMMUSA»

3.1. s peanu3anuM NPOrpaMMmbl Y4eOHOIO mNpeaMeTa JO0JAKHBI ObITh
NpeayCMOTPEHbI cJIeAylne criequalbHble OMeeHNs :

KabuHeT ecTeCTBEHHOHAYUYHBIX NUCIUIUIMH JJI JEKIMOHHBIX U MPAKTUYECKUX
3aHSTHM:

- IOCTYII K CETU UHTEPHET;

- KOMIUIEKT MYJbTUMEIUHHOTO OOOpYJOBaHUS: MEPCOHAIBHBIN KOMIIBIOTED
(npoueccop ¢ 6azomoit uacrortoir 3,7 ['Tu, xommuectBo simep- 4; O3Y - 8I6;
HakonuTedab SSD ¢ obbemom - 256 ['0) ¢ JMIEH3UMOHHBIM MPOTPAMMHBIM
obecrieyeHueM OTEYECTBEHHOTO ITPOU3BO/ICTBA, MPOEKTOP, IKPaH;

- CTOJI TIpenoiaBaTe’s;

- CTYJI IIpenoaBaTe’s;

- CTOJI yYUeHUYEeCKU — 16 miT.;

- CTyJl yYEHUYECKUM — 32 mIT.;

- mKad A1 XpaHeHUsI HArJISAHBIX TOCOOUH U IUTEepaTyphl;

- yueOHO-MeTOoIMYecKast JINTepaTypa;

- y4eOHO-HAaTJISIIHbIC TOCOOUS;

- IOCKa MEeJIOBasl.

JlabopaTopusi XuMuu

- Becol ananutnaeckue HTR-220CE — 1 miT.;

- BEChI JJabopaTopHbIEC — 5 IIT.;

- akBaucTiuaTop J12-10 — 1 T,

- MUKPOCKOIT — 5 1IT.;

- pedpakromerp MPD-454 — lrt.;

- WwKad cymuiabHbIA — 1 wrT.;

- TEPMOMETP CTEKJISHHBIA PTYTHBIN — 20 1mIT.;

- TEPMOMETP CTEKJIAHHBIN — 10 mT.;

- HOyTOYK (TIporieccop ¢ 6a3oBoii uactotoit 2,4 I'T'm, komuyecTBo siaep- 4; O3V -
81'6; nakomutenr SSD ¢ ob6semom - 500 I'6; mmaronamp skpaHa — 17,37) ¢
JUIEH3UOHHBIM  MIPOTPAMMHBIM  O0ECIEYEeHUEM OTEUECTBEHHOTO TPOU3BOJICTBA.;
JIaroHaJib 3kpana - 17,3”;

- npoektop: NEC; pa3pemenue: 1920 x 1080 nukceneit; sipkocth: 4000 nromeH;
HaJIMYME BCTPOCHHOI'O JMHAMUKA; HHTEepdeichl noakmoueHus: D-Sub; HDMI;

- DKpaH I IPOEKTOPA: dKPaH C IEKTPONPUBOIOM; BO3MOKHOCTh KPEIJICHUS K
CTEHE WJIM K TOTOJIKY; TIOKPBITHE DKpaHa: Oelloe MaToBOE; pa3Mephbl M300paKCHUS
(II'x B): 230 x 172 cwMm;

- CTOJI OCTPOBHOM C JBYMS BCTpauBaeMbIMU TymMOaMu — 8§ IIIT.;
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- CTOJI-MOMKa OJJMHap. TpaneuueBuIHas (CTEKIOMIACTUK) — 4 IIIT.;

- ctoJ mucbMeHHbIH (kiaeH) E66-01.53T — 6 mT.;

- mKa@ BBITSHKHOM (CTOJIEITHUIIa-KEpaMuKa) ¢ BOJoM — 1 1T,

- wKad a1 JadopaTopHOI MOCYABI ABYXCTBOPYATHIA — 2 IIT.;

- CTOJI TaOOPaTOPHBIN yCUIICHHBIN;

- mkad opucHbIN — 4 1T, ;

- cteiutax — 1 mT.;

- CTyJ TaOOpaTOPHBIN BbICOKUI 0€3 criuHKU — 20 1IT.;

Pabouee MecTo npenojaBaTess:

- HOYTOYK (TIporieccop ¢ 6a30Boii uacroroit 2,4 I'T'11, konuyecTBo siaep- 4; O3V -
8I'6; wnakomutenr SSD ¢ ob6semMom - 500 I'6; nmaronanp skpaHa — 17,37) ¢
JUIIEH3WOHHBIM  TIPOTPAMMHBIM ~ O0ECIIEYCHUEM OTCUYECTBEHHOTO TIPOM3BOJICTBA.;
JIaroHaJib 3kpana - 17,3”;

- CTyJ O()UCHBIN;

- CTOJI IHUChMEHHBIH;

- JIJa3epHOE MOHOXPOMHOE MHOTO(YHKIIMOHAIBHOE YCTpOHCTBO dopmara A4;

JIBYCTOPOHHSISI TIeYaTh / CKAHUPOBAHUE / KOMUPOBAHKE; UHTEPDEUCH MOAKITIOYCHHUS:
Wi-Fi, USB 2.0, RJ-45

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

3.2.1. OcHOBHbIE TIEYATHbIE U3TAHUS

1. Xumusa: EctecTBeHHO-Hay4HbIA Mpoduib: yuyeOHoe u3fgaHue / ["aOpuensH
0.C., OctpoymoB N.T"., Octpoymona E.E., CnankoB C.A. - Mocksa : Akagemus, 2024.
- 400 c. (OOweobOpa3oBatenbHas noarotoBka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexwum goctymna: DiiekTpoHHas 0udimoTeka «Academia-
moscow». - TeKCT : 3JEKTPOHHBIN

3.2.2. OcHOBHbBIE 3JIEKTPOHHbIE U3AHUS

1. T'abpuensu O.C. Xumus: [Ipaktukym: DOVII: yuebnoe nznanue / ['abpuensa
0.C., Octpoymop WN.I'., CmamkoB C.A. - MockBa : Axkagemus, 2024. - 0 c.
(O6meobpazoBarenpHas moarotoska B yupexacuusx CI1O). - URL: https://academia-
MOSCOW.ru - Pexxum noctyna: DnekTpoHHas Oubinoreka «Academia-moscowy. -
TeKCT : DIIEKTPOHHBIN

2. T'abpuensu O.C. Xumus: TecTsl, 3a/1aud U yIpaxHeHUs: yueOHOe u3gaHue /
labpuensa O.C., Jleicora I'.I. - MockBa : Axamemus, 2024. - 336 C.
(O6reo0Opa3oBaresbHas moaroroska B yupexaenusax CI1O). - URL: https://academia-
MOSCOW.IU - Pexxum noctymna: DnekTpoHHas 6ubaunoreka «Academiamoscowy. - TekcT
. DJICKTPOHHBIU.
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3.2.3. /lonosiHuTEAbHBbIE HCTOYHUKH

1. DnexktpoHHas OubnuoTeuHas cucrtema «JlaHby» [DJIEKTPOHHBIM pecypc| —
Pexum nocryma: https://e.lanbook.com

2. DnextpoHHas oOpasoBarenbHas Tiatgopma «HOpaiTy [DIEeKTPOHHBIHI
pecypc] — Pexxum toctyna: https://urait.ru
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOTI' O ITPEIMETA BOYIIL.05 «XUMMUSA»

KOHTpOJII) N OIICHKA PC3YyJIbTATOB O6y‘I€HI/I}I OCYHICCTBIICTCA IIPCIIOAaBaATCIICM B

IMpoHeccCC NMpOBCACHUA ITPAKTUICCKUX 3aHATUM U J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHU,

a TaKXC BbIIIOJTHCHUA 06y‘-IaIOH_II/IMI/IC$I HHAUBUAYaJIbHBIX SaHaHHﬁ,

IIPOEKTOB,

uccaenoBanuii. Pe3ynbraTel OO0OydeHHs ONpPENENsIoT, YTO OOydaromuecs AOJDKHBI

3HATb, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBCPIICHHUUN NU3YyUCHUSA yqe6H0r0 MpcamMcETa.

st popmupoBaHusi, KOHTPOJIE U OLEHKH pE3yJIbTaTOB OCBOEHHUS Y4eOHOTrO

MpcaMeTa UCII0JIb3YCTCA (l)OHI[ OLOCHOYHBIX CPCIACTB.

OK

Mopnyas/Pa3znen/
Tema

PesyabTaT 00yuenus

THbI OLEHOYHBIX MepPONPUATHI

OcHoBHOE CoaecpiKkaHue

JI.11. MeHnneneeBa

COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa

Paznea 1. ®opmyJIMpOBaTH
OcHoBBI 0a3oBble NOHATHUS U
CTpOeHus 3aKOHbI XMMMHU
BelllecTBa
OK 01 |Crpoenue aromoB |CocraBisats xumudeckue |1. Tect «CTpoeHre aTOMOB XUMHUYECKHUX
XUMHYECKHUX (bopMyIbl COEIMHEHUI B |3JIEMEHTOB M MPUPOJA XUMUIECKON CBSZH.
AJIEMEHTOB U COOTBETCTBUU CO 2. 3aj1auM Ha COCTABIIEHUE XUMUYECKUX
npupoa CTETNECHBIO OKHCIICHUS dbopMyI ABYXaTOMHBIX COEIMHEHUN
XUMHYECKOHN CBSI3U |XUMHUYECKUX DJIEMEHTOB, |(OKCHIIOB, CYIb(MHUI0B, THAPHIOB H T.II.).
UCXOJ U3 BAJIGHTHOCTH |3. 3aJaHus HA UCIIOJIb30BaHUE XUMUYECKON
U DJIEKTPO- CHMBOJIMKH M Ha3BaHWUW COETMHEHUH IO
OTPULIATEIILHOCTH HOMEHKJIAType MEXYHAPOJIHOIO COI03a
TEOPETUYECKON U NMPUKIIATHON XUMHH U
TPUBHUAIIbHBIX Ha3BAHUU JIsI COCTABIICHUS
XUMHUYECKHUX (POPMYJI JBYXaTOMHBIX
coeuHeHuH (OKCUIO0B, CyTb(OUIOB,
TUJIPUIOB U T.I1.) U APYTUX HEOPTaHUYECKUX
COEJIMHEHUH OTAEIBHBIX KJIAaCCOB
OK 01 (Ilepmommueckuit |XapakTepHu3oBaTh 1. Tect «Metannnueckue /
OK 02 |3akoH ¥ TabiMIa |XMMHYECKHE DIEMEHTEI B [HEMETAIINYECKHE CBOMCTBA,

ANEKTPOOTPHUIIATENIBHOCTD U CPOJICTBO K
SJICKTPOHY XUMHUYCCKUX DJICMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHUEM U ITOJIOKCHUEM B
MEePUOIUUECKON CUCTEME XUMUYECKUX
anemenToB JI.11. Menaeneenay.

2. IlpakTrueckue 3aJlaHrs Ha YCTAaHOBJICHHE
CBA3U MCXKY CTPOCHUEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U MEPUOIUUECKUM
N3MEHEHUEM CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCAMHEHUN B
COOTBETCTBHUH C TIOJIO)KCHUEM
IIepuonnueckon cucreMe.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
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Mopnyas/Pa3znen/

OK Tema

Pe3yabTar 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

TEOPETHYCCKHUE 3aJaHUs HAa XapaKTEPUCTHKY
XAMHYECKHX DIIEMEHTOB: «MeTamtnueckue /
HEMETAJNIMYECKHE CBOICTBA,
AIEKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K
AIEKTPOHY XMMHUYECKUX DJICMCHTOB B
COOTBETCTBUE C UX 3JICKTPOHHBIM
CTPOCHHUEM H TTOJI0KEHUEM B
MEePUOINYECKON CHUCTEME XUMUYECKUX
anemenToB JI.J1. MenaeneeBay.

Pazpea 2.
XuMHn4ecKue peakunu

Xapakrepu3zoBarb
THIIBI XUMHYECKUX
peaxuuit

KonTposbnas padora
«CTpoeHue BelecTBa 4 XMMHYeCKHe
peaKkuum»

OK 01 |Tumnbl xumuueckux |CocTaBiIsITh peakLuu 1. 3amaun Ha cocTaBiIeHUE YpaBHEHUM
OK 04 |peakunii COCMHEHMUS, peaKIuid:
pasioxxeHusi, oOMeHa, — COEJIMHEHMS, 3aMEILIEHUS, Pa3JI0KEHNUS,
3aMelleHus, o0MeHa;
OKHUCJIUTEIbHO- — OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
BOCCTaHOBUTEIIbHBIE peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a
peaxIuu. AJICKTPOHHOTO OaJlaHca.
2. 3ajauu Ha pacyeT Macchl BELECTBA WIIN
00BEMa razoB 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WiIK 00bEMY OJHOTO U3
Y4acCTBYIOUIMX B PEAKIUH BEILIECTB;
pacuérbl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) IPOJYKTOB PEAKIUH, €CIU OJJHO
U3 BEILIECTB UMEET IPUMECH.
Onexrponutnuec- |CocTaBiATh ypaBHeHus |l. 3amaHus Ha cOCTaBIEHHE MOJIEKYIISIPHBIX
Kasl TUCCOLMAIUS U |XUMUYECKUX peaKuu Y MOHHBIX PEAKIUI ¢ yuacTUEM KHUCIIOT,
MOHHBINA 00MeH HMOHHOT0 OOMEHa ¢ OCHOBaHUU U COJIEH, yCTaHOBJIICHHUE
y4acTueM M3MEHEHUS KUCJIOTHOCTH CPEJIBI.
HEOPraHUYECKUX 2. JTaboparopHas padota "Tumnsl
BEIIECTB. XUMUYECKHUX peakiui'.
Paznea 3. HccnenoBats crpoenue |KonrpoabHas pabora

CTtpoeHue u cBoiicTBa
HEOpPraHU4YeCKUX BellecTB

M CBOHCTBA
HEOPraHU4YecKux
BeIleCTB.

"CTpoeHue BelecTBa U XUMHYECKHUE
peaknuu. CBoiicTBa HEOPraHUYECKUX
BenlecTB''.
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Moayas/Pazaen/

OK Tema Pe3yabTar 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
OK 01 |Knaccudukamus, |KnaccudummpoBars 1. Tect «Homenkiarypa 1 Ha3BaHue
HOMEHKJIaTypa U  |HEOpraHUYeCKue HEOPraHUYECKHUX BEILIECTB UCXOS U3 UX
CTpOCHHE BEIIIECTBA B XUMHUYECKOH (OpMYIIbI UIIN COCTABJICHUE
HEOPTraHUYECKUX  [COOTBETCTBUHU C UX XUMHYECKON (POPMYITBI UCXO/Is U3 HA3BAHUS
BEIICCTB CTPOCHHEM. BEIIEeCTBA 10 MEKTYHAPOIHOM UITN
TPUBHUAIBHON HOMEHKJIATYpE».
2. 3a/auu Ha pacyeT MacCOBOM JOJIU
(Macchl) XMMUYECKOTO JIEMEHTA
(coemuHeHHUs ) B MOJIEKYJIE (CMECH).
3. [IpakTrueckue 3aaHus 1Mo
KJ1acCU(UKallMU, HOMEHKJIAType U
XUMHYECKUM (HOpMYyIIaM HEOPTaHHUECKHUX
BEIIECTB PA3TUYHBIX KJIACCOB.
4. TlpakTHdeckue 3aJlaHus Ha ONpeieTieHne
XUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMHUYECKOU CBSI3U U
THUIA KPUCTAJUIMYECKOMN PEIIeTKH
OK 01 |®usuko- YcranaBnuBarh 1. Tect «OCOOEHHOCTH XUMUYECKUX
OK 02 |xumuyeckue 3aBHUCHMOCTH (PU3HUKO- CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHIA,
CBOICTBa XUMHUYECKHUX CBOMCTB amM(pOTEePHBIX TUIPOKCUIOB U COJICH».
HEOPTraHWYECKUX |HEOPTraHHMYECKUX 2. 3agaHusi HAa COCTABJICHUE YPaBHEHUM
BEIICCTB BEIIECTB OT CTPOCHHUS XUMHUYECKUX PeaKIUi ¢ y4acTHEeM MPOCTHIX
aTOMOB M MOJIEKYJ, a Y CJIO’KHBIX HEOPTAaHMUECKUX BEIIECTB:
TaKKe THIa OKCHUJIOB METAJIJIOB, HEMETAJLJIOB U
KPUCTAJUTHYECKOM aM(pOTEPHBIX IJIEMEHTOB; HEOPTAHMYECKUX
pELIEeTKH. KHCIIOT, OCHOBaHUH 1 aM(POTEPHBIX
TUIPOKCHJIOB, HEOPTraHUYECKUX COJIEH,
XapaKTepU3YIOIINUX UX CBOMCTBA U CITOCOOBI
MOJTyYECHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3a]JaHUsI Ha CBOMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB
OK 01 |Unentudukauus |McciaenoBath 1. IIpakTMKO-OpHUEHTUPOBAHHBIE 3aAHUS 110
OK 02 |HeopraHMuecKMX |KauyeCTBEHHbIE PEAKLUU |COCTABIECHUIO XUMUYECKUX PEAKLIU C
OK 04 |BemiecTB HEOPraHUYECKHUX Y4aCTHEM HEOPTaHUYECKUX BELIECTB,
BEILECTB . UCIONIB3YEMBIX ISl UX UIACHTH(PHUKAIIH.
2.JIaGoparopnas padota: “UneHTudukarus
HEOPraHUYECKHX BEIIECTB” .
Pa3nea 4. Ctpoenue u HccaenoBars crpoenue |KonrpoabHas padora

CBONCTBA OPraHU4YeCcKHUX

BelIeCTB

M CBOHCTBA
OpPraHuYeCcKUX BellecTB

«CTpoeHue U cBOIiCTBA OPraHNYecKUX
BeleCTB)»
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OK Monyr.];:ﬁ’:uen/ Pe3yabTar 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
OK 01 |Knaccudukamus, |KnaccudummpoBars 1. 3amanus Ha COCTaBIICHUE HA3BaHMI
CTPOEHHE U OpraHMYECKHE BEUIECTBA |OpPraHMYECKUX COEIUHEHUH 110
HOMEHKJIaTypa B COOTBETCTBUM C UX TPUBHAIBHOMN UM MEXyHapOIHOMN
OpraHUYECKUX CTPOCHHUEM. CUCTEMATUUYECKON HOMEHKJIATYpeE.
BEIIIECTB 2. 3ajaHus HA COCTaBJIEHUE MOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHWYECKUX BELIECTB OTJCJIBHBIX
KJIACCOB.
3. 3agauu Ha onpeeeHUe MPOCTEeUIIeH
(opMyIIbI OpraHNYECKONW MOJICKYJIIbI, HCXOIS
U3 3JIEMEHTHOT0 cocTana (B %).
OK 01 |CgoiicTBa VYcranaBnuBarh 1. 3anaHus Ha cOCTaBIEHUE YpPaBHEHUN
OK 02 |opranmgeckux 3aBUCUMOCTbh (PU3UKO-  |XMMHUYECKHX Peakluil ¢ yyacTuem
OK 04 |coenuHeHuit XUMHYECKHX CBOKCTB OpPraHNYEeCKHUX BEIECTB HA OCHOBAaHUU UX
OpPraHUYECKUX BEILIECTB |COCTaBa U CTPOEHHUS.
OT CTPOCHUS MOJIEKYJ.  |2. 3a/laHusI Ha COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEAKLNN, WITIOCTPUPYIOIIUX
XMMUYECKHE CBOWCTBA C yYETOM
MEXaHU3MOB IPOTEKAHUSI JaHHBIX peaKkLni
Y T€HETUYECKOM CBSI3U OpraHMYEeCKHX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1auu 110 ypaBHEHUAM
peaKuuii C y4aCTUEM OPraHUYECKUX
BEIIECTB.
4. Jlaboparopnas padota «IIpeBpamieHus
OpPraHMYECKUX BEIIECTB IIPH HArPEBAHUMY.
OK 01 |Unentudpukauus |McciaenoBaTh 1.IIpakTHKO-OpUEHTHPOBAHHBIE 3aJaHUS 110
OK 02 |opranmdeckux KAaUECTBEHHBIE PEAKIIMHM |COCTABIEHUIO XUMUUECKHUX PEAKIIUN C
OK 04 |BemecTB, ux OpPraHUYECKUX Y4aCTHEM OPTaHMYECKUX BEIIECTB, B T.U.
3HAYEHUE U COEJIMHEHUH OT/ENbHBIX |HUCHOIb3YEeMbIX I UX UACHTU(DHUKALIMY B
PUMEHEHUE B KJIACCOB. OBITY U IPOMBILIIIEHHOCTH.
OBITOBOI 1 2.JIaGopatopHas pabota: «nenTrdukanms
IIPOU3BOJICTBEHHON OpPraHUYECKUX COCIUHEHUN OT/IEIbHBIX
JESATEIIBHOCTH KJIACCOBY.
yeJioBeKa
Paspean S. XapakTepu3oBarthb
Kunernueckue u BJIHSIHHE PA3JIMYHBIX
TepMOAMHAMHYECKH e (axTopoB Ha
3aKOHOMEPHOCTH paBHOBeCHE U CKOPOCTh
NPOTeKAHUS XMMMYECKHX |XMMHYECKHMX peakuui
peaxuuit
OK 01 |CkopocTh XapakTepus3oBaTh IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |[xuMHYEeCKHX BJIMSIHUE KOHIIEHTPAIMN |TECOPETUUECKHE 3aIaHUS HA aHAIN3
peaxkuil. pearupyonux BemecTs |(pakTopoB, BIUSAIOMINX HA U3MEHEHUE
XHUMHUYECKOe Y TeMIIEpaTyphl Ha CKOpPOCTH XMMHUYECKOU peakuni. [IpakTuko-
paBHOBeECHE CKOPOCTb XUMHUYECKUX |OpPUEHTUPOBAHHBIE 3a/1aHUS HA IPUMEHEHUE
peakuui npunnuna Jle-Ilarenbe 1 HaXOXKICHUS
XapakTepu3oBarTh HaIPaBJICHUS CMEILEHUS PaBHOBECHS
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OK Monyr.];:ﬁ’:uen/ Pe3yabTar 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
BIIUSTHUE U3MEHEHUS XUMHUYECKOH peaklny U aHaiu3 (pakTopos,
KOHIIEHTPAIIMU BEIECTB, |BIMSIONIMX HA CMEIIEHHE XUMUYECKOTO
peaxiuu cpesl u paBHOBECHUS.
TEeMIIepaTyphl Ha
CMEIlIeHHEe XUMHYECKOTO
paBHOBECHS.
Pazpea 6. HccaenoBath
PacTBOpsI HCTHUHHBbIE PACTBOPHI €
3a/IaHHBIMH
XapaKkTepucCTUKAMH
OK 01 |Ilonsarue o Paznuuate nctuHHBIE 1. 3agauu Ha MPUTOTOBIICHUE PACTBOPOB.
OK 02 |pacTBOpax pPacTBOPHI. 2. [TpakTHKO-OpHUEHTUPOBAHHBIC PACUETHHIC
3a/IaHMsl Ha IUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YeloBeKa.
OK 01 |HUccnenoBanue UccnenoBars ¢pusuko-  |Jlaboparopnas pabota
OK 04 |cBoiicTB pacTBOpOB |[xuMHueckue cBoiictBa  |“IIpuroroBnenue pacTBopoB”.
HMCTUHHBIX PACTBOPOB.

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Colep:KaHue MPHKJIATHOTO MOTYJIsI)

Pa3znen 7.

Xumus B ObITY H
NMPOU3BOACTBECHHOM
NAeATeTbHOCTH YeI10BeKa

OnenunBaTh
MoCJIeACTBHS OLITOBOM
U NIPOU3BOJACTBEHHOM
JesATeJIbHOCTH
YeJi0BeKa ¢ MO3UIHii
IKO0JIOrHYecKoi
0€30IMacHOCTH.

3ammra Keiica (¢ yueToM OyayiueH
npodeccuoHAIBLHOM 1esITeJIbHOCTH).

OK 01 |Xumus B ObITy U
OK 02 |mpou3BoJCTBEHHOM
OK 04 |mesarenpHOCTH

OK 07 |genoBeka

O11eHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJCTBEHHOMN
JIeATEIILHOCTH YeJIoBeKa
C TO3UIHI
DKOJIOTHYECKOH
0€301acHOCTH.

Keiic (c yuerom Oymymieit

PO eCCUOHAIBHON EATETHHOCTH )
Bo3MOXHBIE TEMBI KENCOB:

1. [ToTenneHue KIuMaTa U BEICBOOOKICHUE
ra3oBbIX TUJPATOB CO JHA OKEaHa.

2. Bynymue matepuansl ajis aBua-,
MAaIIMHO- U TPUOOPOCTPOECHHUSI.

3. HoBele maTepuansl AJisi COJIHEUHBIX
Garapeil.

4. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX
Mpenaparos.
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