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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIIMHBI
Xumus
1.1. Ob6aacTh NpUMEHEHHS POrPaAMMBbI
PaGouass  mporpamMma y4eOHOW MUCHUIUIMHBI SBJISETCS YAacThIO MPOTPAMMBI  MOATOTOBKH
CIICIMAIUCTOB  cpenHero 3BeHa B cootBeTrcTBUM ¢  @I'OC  mno cnemumansHoctn  CIIO
13.02.03«DnexTprudeckue CTaHLIUHU, CETH U CUCTEMBI»

1.2. MecTto y4yeOHOH JUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHATbHOM
00pa3oBaTeJIbHOM POrPaAMMBbI.
VYueOHast AUCIUIUIMHA «XHUMHS» SBISIETCS y4eOHBIM TPEAMETOM I10 BBIOOPY W3 00s3aTeIbHOU
npeametHoit obmactu  «EctectBennble Hayku» PI'OC cpegnero oOmiero oOpasoBanusi. B
Mpo)EeCCHOHAIBHBIX ~ 00pa30BaTENIbHBIX  OpPraHU3alusAX, peATM3yIIMX  00pa30BaTEIbHYIO
nporpaMmy cpeanero oomero odpasosanus B npezaenax ocsoerus OIIOIT CITO na 6a3ze 0cCHOBHOTO
o0mrero oOpa3oBaHUsI.
1.3. Ileau 1 3a1a4u y4eOHOH AUCHMIIMHBI - TPe0OBAaHNUSA K pe3yJbTAaTaM OCBOEHUSI YUeOHOMH
AUCHUILINHBI:
Pabouvas mporpaMma OpueHTHPOBaHA HA JOCTHXKEHHE CIEIYIOUINX IIeNeil:

- OCBOCHHUE 3HAHMH O XMMUYECKOUN COCTABJIAIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, BaKHEUIIINX
XUMHUYECKHX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJIaJleHHMe YMEHHMSIMM T[IPUMEHSITHh TOJy4YeHHbIE 3HaHHUS i OOBICHEHHS pPa3HOOOpa3HBIX
XUMHUYECKHX SBJICHUA W CBOMCTB BEIIECTB, OLIGHKH POJM XHMHUH B DPa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MAaTE€PHAJIOB;

- pa3BUTHE IO3HABATEJbHBIX HHTEPECOB M MHTE/JIEKTYaJIbHBIX CIOCOOHOCTel B mpolecce
CaMOCTOSITENIFHOTO MPHOOPETEHUSI XUMUYECKHX 3HAaHUHM C MCMOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB
uH(pOpMaIliHU, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCIHTaHHe YO0€KIEHHOCTH TIO3UTHBHOM pOJIM XMMHU B KH3HH COBPEMEHHOTrO OOIIECTBa,
HEOOXOUMOCTH XUMHUYECKH TPAMOTHOTO OTHOLIEHHS] K COOCTBEHHOMY 3JJ0POBBIO U OKpY’Karolen
cpene;

- NpUMeHeHHe TMOJIYYeHHbIX 3HAHUH M yYMeHHWil Ui O€30MacHOTO HCIIOJIb30BaHMS BEUIECTB U
MaTepHajoB B OBITY, Ha IPOM3BOJICTBE U B CEIbCKOM XO3SMCTBE, AJIS peIICHHs MPAKTUYECKHX 3a/1a4 B
MOBCEIHEBHOM XU3HU, U MPEAYNPEeKICHUS SBICHUMN, HAHOCAIIUX BpPE] 3/I0pPOBHIO YEJIOBEKa U
OKpYKarollen cpere.

OcHoBy paOouell TpOrpaMMbl COCTaBIISIET COJAEP)KAHHUE, COIJIACOBAaHHOE C TpPeOOBaHUSIMHU
denepanbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAApTa CpeaHero (IOJHOTro) o0mero oopasoBaHus
06a30BOTO YPOBHSI.

OT160p comeprkaHust MPOBOIMIICS HA OCHOBE CIIEIYIOIINX BEAYIINUX UICH:

- MaTepualbHOE €AMHCTBO BEIIECTB MPUPOIBI U UX T€HETHYECKasl CBSI3b;

- TPUYUHHO-CJIE/ICTBEHHBIE CBA3M MEKY COCTaBOM, CTPOCHHEM, CBOIICTBAMU U

- TPUMEHEHHUEM BEIIECTB;

- TI03HABAaEMOCTh MUPA U 3aKOHOMEPHOCTEH XUMUYECKHUX IIPOIECCOB;

- 00BSCHSIONIAS U IPOTHO3UPYIOLIAs POJIb TEOPETUUECKUX 3HAHUM U1 (PaKTOJIOTMYECKOTO MaTepHara;

- KOHKPETHOE XHMHYECKOE COEJIMHEHHE TMPEJCTaBIseT COOOW 3BEHO B HENPEPBIBHOM LenH
IpEeBpalleHnil BEIIeCTB, OHO YYacTBYET B KPYroBOPOTE€ XHMHUYECKMX BEHIECTB U B XUMHYECKON
HBOJIIOIUH;

- 3aKOHBI IPUPOJIbl 00BEKTUBHBI U [T03HABAEMbI; 3HaHNE 3aKOHOB XUMHUU JIA€T BOZMOKHOCTh YIPABISATh
MPEBpaICHUSIMH BEILIECTB, HAXOAUTh HKOJIOTMYECKH Oe301acHble CIIOCOOBI MTPOU3BO/ICTBA BEIIECTB U
MaTepHaJiOB U OXPaHbl OKPY’KAIOIIEH Cpeibl OT XUMHUECKOTO 3arpsA3HECHUS;

- HayKa U NIpaKTHKa B3aUMOCBS3aHBbl: TpeOOBaHUS MPAKTUKH - JIBIKYILIAS CHJIa Pa3BUTHS HAYKH,
yCIIeXH MPAKTHKH 00YCIOBICHBI TOCTHKEHUSAMHU HAYKH;

- pa3BUTHE XMUMHUYECKOM HAYKH U XMMHU3ALMS HAPOJHOTO XO3AWCTBa CIyXaT MHTEpecaMm 4YejioBeKa U
oOmiecTBa B II€JIOM, UMEIOT T'YMAaHUCTUYECKUN XapaKTep M MPHU3BAHBI CIOCOOCTBOBATH PELICHHUIO
ry100anbHbIX Mpo0JIeM YeI0BeYecTBa.



Peanuzanusi neqyKTHMBHOTO TOJIXOJa K H3YYEHHIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTHUYECKUX OIlepanuidi MBIIUICHHS, KaK aHAJIW3 U CHHTE3, 0000IIeHNEe U KOHKPETU3aIUs, CPAaBHEHUE U
aHaJIOTHs, CUCTeMAaTU3alusl U KilaccuduKauus u Jap.

B mporpamme TeopeTHuUeCKHE CBENEHUS AONONHSIOTCA JIEMOHCTPAIMSIMHU, J1a00paTOpHBIMU
OTBITAMH U MPAKTUYECKUMH paboTaMHu.

IIpy W3ydeHMM XUMHM 3HAUUTEIBHOE MECTO OTBOJAUTCS XMMHUYECKOMY 3KCHepuMeHTy. OH
OTKPBIBAET BO3MOKHOCTH (DOPMUPOBATH Yy 00yUaOUINXCs ClIeIMaTbHbIE IPEAMETHbIE YMEHUS pad0TaTh C
BEIIECTBAMH, BBIMOJHATH MPOCTbIE XUMHYECKHE ONBITHI, YYUT O€30MaCHOMY U 3KOJOTHUYECKU
IrpaMOTHOMY OOpaIIeHHIO C BEIIECTBAMH, MaTepHallaMu U MpOoIleccaMu B OBITY U Ha POU3BOCTBE.

[IporpamMma comep:kUT TeMaTUKy pedepaToB AJisi OpraHU3alUU CaMOCTOSTENbHOM AeATeIbHOCTH
00yJaromuxcs.

B mpouecce u3ydeHus XuUMHH BakHO (GOpMUPOBATH HH(GOPMALMOHHYIO KOMIETEHTHOCTh
oOyuaromuxcs. [lo3TroMy mpu OpraHu3aly CaMOCTOSITENBHONW pabOThl HEOOXOIUMO aKLEHTHPOBATH
BHHUMaHHE Oo0Oy4aroluxcs Ha Moucke nHpopMmanuu B cpelacTBax Maccmenuna, utepuere, B yueOHOI u
CIEUANBHOM JTUTEpaType C COOTBETCTBYIOIUM O(OPMIIEHUEM U NIPECTABICHUEM PE3yJIbTaTOB.

[IporpaMMa  MOXET  HKCIOJIB30BATbCA  JAPYTUMHU  00pa30BaTENbHBIMU  YUPEXKICHUSIMU
po(heCCHOHATLHOTO U IOTIOJTHUTEIEHOTO 00Pa30BaHMsl, peaIN3YIOIIUMHU 00pa30BaTENbHYIO IPOrpaMMy
cpenHero (IOJIHOT0) 001Iero o0pa3oBaHuUsl.

OcBoenmue cosiepxaHust yueOHOH TUCIMITIIMHBI « XUMHUA», 00ECTIIeYBAET JOCTHKECHHE

CTYJIEHTaMH CIEAYIOIMIMX PE3YyIbTaTOB:

* IUYHOCMHDBIX.

JI19yBCTBO TOPAOCTHM M yBa)XEHUs K MCTOPUU MU JOCTUIKEHUSAM OTEUECTBEHHOW XMMHYECKON HAyKH;
XUMHAYECKH TPaMOTHOE IMOBEJCHHE B MPO(ECCHOHATBLHON NIEATENFHOCTH U B OBITY IIpU OOpaIleHuu C
XUMHUYECKHMH BEIIECTBAMU, MaTEPHAIAMH U ITPOLIECCAMU;

JI; TOTOBHOCTH K TPOJODKEHHIO 00pa3oBaHMs M TIOBBIMICHHUS KBaTU(PHUKAIMU B H30paHHOU
npodeccnoHaNbHOM 1eATENbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XMMHUECKUX KOMIIETEHLIUN B ATOM;
JIzyMeHue nenosib30BaTh JOCTUKEHUS] COBPEMEHHON XUMUYECKOW HAYKHA U XUMUYECKUX TEXHOJIOTUI JJIs
MOBBIIIEHUSI COOCTBEHHOTO HWHTEUIEKTYaJIbHOTO pa3BUTHUA B BbIOpaHHON mpodeccnoHanbHOM
NESITENIbHOCTH;

* MemanpeomMemHnolx:

M ucnonb30BaHUE pa3IMYHbIX BUJOB I103HABATEIBHON AESITEIbHOCTH U OCHOBHBIX MHTEIUIEKTYaIbHBIX
onepanuii (MOCTaHOBKY 3a7a4u, POPMYITUPOBAHUS TUTIOTE3, aHAIIN3A U CHHTE3a, CPABHEHUS, 0000IIEHNU,
CHCTEMaTHU3alluH, BBISBJICHUS IPUYMHHO-CIIEJICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, ()OPMYIHPOBAHUS
BBIBOJIOB)/IJISl pEeLICHUS MIOCTaBJICHHOM 3a7jau, IPUMEHEHUE OCHOBHBIX METO/IOB
No3HaHusA(HAOII0IeHUS], HAYYHOTO SKCIIEPUMEHTA) JJIsl U3yYSHUS PA3IMYHBIX CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B MPO(eCcCHOHATBHOM
cdepe;

Mucnonabp30BaHUE PA3TUYHBIX HCTOUHUKOB IS MOJTYyUYEHUSI XUMUUECKON HH(pOpMAIUH, YMEHHE
OLIEHUTb €€ IOCTOBEPHOCTH JJIS IOCTHKEHHUSI XOPOILIUX PE3yIbTaTOB B PO ECCHOHATBHOU cdepe;

* NHPEOMEMHBIX:

11 cpopMHUpOBaHHOCTH MPEICTABICHUH O MECTE XUMHH B COBPEMEHHOM HAyYHOU KapTHHE MUPA;
MMOHUMAaHHUE POJIM XUMUU B GOPMUPOBAHUU KPYro3opa U PyHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa IS
pelIeHust paKTUYECKHUX 3a]1ay;

1, BmageHne 0CHOBOIONIAralOIIMMHU XUMHUYECKUMU TOHATUSMHU, TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE NOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

13 B1aseHue OCHOBHBIMU METOJIaMU HAYYHOT'O MTO3HAHUS, UCTIOIb3yEMbIMU B XUMHUU: HAOIIO/ICHUEM,
OIKMCaHHEM, H3MEPEHHEM, KCIIEPUMEHTOM; yMeHUe 00pabaThiBaTh, OOBACHSITDH
PE3yNbTATHINPOBEICHHBIX OMBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTH IPUMEHSATH METO/IbI
MO3HAHMS MIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

[14chopMHUPOBAaHHOCTH YMEHUS AaBaTh KOJUYECTBEHHBIE OI[EHKU U MPOU3BOJIUTH PAcUeThl MO
XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSIM;

15 B1aneHue npaBuIaMu TEXHUKU O€30MaCHOCTH MPU UCIIOJIb30BAHUN XUMHUYECKUX BEIIECTB;



[TschopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K XUMHYECKOW HH(POPMAIIHH,
HOJIy‘-IaeMOI\/'I U3 pa3HbIX HCTOYHUKOB.
1.4. Benymue negarorunyecKkue TeXHOJOTMH, MCIOJb3yeMble MpernojgaBaTeaeM:

JIMYHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTHH IUIAHUPYIOIIME PE3YJIbTaThl CTPOro (HUKCHPOBAHHBIX
3HAHUW W CHEIHATBHBIX YMEHHH MO y4eOHON MUCIUIUIMHE, a TaK XK€ Pa3BUTHE WHIMBUAYAIbHBIX
0COOCHHOCTEH CyObeKTa MMO3HaHUS U MPEIMETHON JeITeIbHOCTH.

1.5. PexomeHayeMoe KOJIM4Y€CTBO YACOB HA OCBOEHHE MPOrPAMMBbI AU CHMILJIMHBI:

MaKCUMaJIbHOU y4ueOHOM Harpysku oOydarorierocs/8(58/20) yacoB, B ToM ymcie: 00s3aTeabHON
ayIMTOpHOI yuyeOHOM Harpy3ku oOydvaromierocs 78(58/20) wacos.

KOHerTI/I3aHI/Iﬂ PE3yJAbTATOB OCBOCHUA NHCIHHUIIIMHBI

KThI (MpeIMeThl) KOHTPOJIs (3HAHUS, | JIMYHOCTHbIE | MeTampeaMeTHbIE npeIMeTHbIE
MeHHst
b ) y ) |0 oo |mjn
a3enbl (YKPYIIHEHHbIE T€ I M; M, Il | I
nporpammbl MJIK 2|3 28]
Tema 1.1. OcHOBHBIC TIOHSITHS U 3aKOHBI XUMHUHU + + |+ |+ + + |+ + |+
Tewma 1.2. [Teproaudeckuii 3aK0H U + |+ |+ + |+ |+ |+

[Tepuogudeckas cucTeMa XUMUYECKUX dJIEMEHTOB
JI.1. MeHneneeBa 1 CTpOCHHE aTOMa

Tema 1.3. Ctpoenue BemecTBa + |+ |+ + |+ |+ |+
Tema . 1.4. Bona. PactBoprbl. PacTBopenue.

1.5. Knaccugukanusi HeOpraHn4ecKux + |+ |+ +

COCTMHEHU 1 UX CBOHCTBA

Tema 1.6 XuMudeckue peakiuu + + + +

Tema 1.7 Metayuiel HEMETAIUIBI

Tema 2.1. OCHOBHBIE TOHATHS OPTAHUYECKOU
XMMHUU U TEOPHsL CTPOCHUS OPraHUUYECKUX

COEIMHEHUH

Tema 2.2. YTieBoA0POABI U MX IPUPOIHBIE + |+ |+ + + |+ [+ [+
HUCTOYHHKH

Tema 2.3. Kucnopon- + + + + + |+ |+ |+
coJeprKallie OpraHu4eCcKUe COCANHEHUS

Tema 2.4. AzoTconepalue opraHudeckue + + + + [+ [+ [+

coeaunenus. [onumepsl




2. CTPYKTYPA U IPUMEPHOE COAEPKAHUE Y‘lEBHOﬁI[HCHHHJII/IHBI

Buo yueonoii pabomot O6vem wacos
Maxcumanvnas yuebnas nazpyska (6cezo) 78(58/20)
Oobazamenvhas ayoumopHnas yueonas Hazpysxa (6cezo) 78(58/20)
6 MoM yucie:
1abopamopHvle 3aHsmus
npaxkmudeckue 3aHamus 20(10/10)
Camocmosmenvras paboma obyuaiowezocs

Ipomescymounas ammecmayus 6 popme ougphepenyuposantozo 3auema




2.2. TEMATHYECKHWM IJIAH ¥ COJIEPKAHUE YYEBHOM JUCHUILIAHBI «XUMHWSI»

HaumeHoBaHue pa3aenoB U TeM

Copep:xanue y4e0HOro MaTepnaJa, 1a00paTOpHbIe H NPaKTHYeCKHe PadoThI,
CcaMoOCTOfAITeIbHasi padoTa 00y4aloIuXCs

0O0nem
4acoB

YpoBens
OCBOEHUS

1

2

4

BBenenmne

Hayunbie MeTO/IbI TTO3HAHUS BEINECTB M XMMHUYCCKHUX SIBICHHUI. POJIb 3KCIIEpHMEHTa U TCOPHUH B
xuMuH. MozenupoBaHne XUMHUYECKHX MPOLECCOB. 3HAYEHHE XMMUU NPU OCBOCHHH Mpodeccuii
CTIO u cniermmanbaOCTe# CITO TexHudeckoro nmpoduis nmpodhecCHoHaITbLHOTr0 00pa3oBaHusl.

2

1 cemectp

40

Paznen 1. OBIIASA U HEOPTAHUYECKASA
XUMUs

44

Tema 1.1. OcHOBHBIE€ TOHATHS M 3aKOHBI XMUMHH

Tema 1.1.1.OcHOBHBIE IOHATHS XHUMUH.

OCHOBHBIE TIOHSATHS XHMHUU.

BemecTtBo. AToM. Monekyna. Xumudeckuid anemeHT. Asotpornud. [IpocTeie u cnoxxHbie
BemiecTBa. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUIECKHE 3HAKN U (POPMYIIHI.
OTHOCHUTEIbHBIC aTOMHAsI M MOJIEKYJIsIpHAsi Macchl. KOTMIecTBO BemecTra

N>

Tema 1.1.2.0cHOBHBIE 3aKOHBI XHMUH.

OCHOBHBIE 3aKOHBI XUMHHU.

Crexuomerpus. 3aKOH COXPAHEHUS MAacChl BEIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTraJpo U CIEACTBUS UX HETO.

PacuerHble 3a1a41 Ha HAX0XKJI€HHE OTHOCUTENILHONH MOJEKYJISIPHON MacChl, ONIpEIeIICHUE
MacCOBOM JOIHM XUMUYECKHX IEMEHTOB B CI0XKHOM BELIECTBE.

JdemoncTrpauuu. Mogenu aroMOB XUMHUYECKHX JJIEMEHTOB. Mojaenu MOJEKYJl NpPOCTBIX U
CJIOKHBIX BelecTB (mapoctepxkueBbie U Ctioapra—bpurieba). Komiekuus mpocThiX U CIOXKHBIX
BemecTB. Hekoropble BemecTBa KOIMYECTBOM 1 Moyib. MoJenb MOJSIpHOTO OObeMa Ta3oB.
Amtotponus pocdopa, KucIopoa, 0JIoBa.

IpopuiabHbie U NPodeccHOHAILHO 3HAYMMBbIE JJIEMEHTBHI COJep:KaHHsl. AJUIOTPOIHbIC
Moaudukanuu yriepona (anmas, rpadur), kuciopoaa (KACIOpo, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHATHE O XUMUYECKOW TEXHOJIOT MU, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHU.

Tema 1.2. Ilepuoanueckuii 3axoH u Ilepnoguyueckas
cucremMa xummnueckux jiemeHToB /.. MenaeneeBa
M CTPOEHHE aToMa

Tema 1.2.1. Ilepuoanueckuii 3axon J[.M1. Menneneesa.

Iepuonuueckuit 3axon .M. MenneneeBa. Otkpeitue .M. MenneneessiM Ileproauueckoro
3akoHa. [lepuoanueckuii 3akon B popmynuposke /.M. Menaeneesa.

IMepuoanyeckas TabnuIa XUMHYECKHUX DIIEMEHTOB — rpaduyeckoe 0TOOpakeHHe ePUOUUECKOTO
3akoHa. CTpYKTypa MepUOIUIECKON TaOIUIIBI: IEPHOBI (MaJIbie W OOJIBIIKE), TPYIIIHI (TJIaBHAS U
mo0ovHas).

Tema 1.2.2 CtpoeHue aToMa U IEPUOAUIECKUIN 3aKOH

Crpoenue atoma u nepuoaunyeckuit 3akoH .M. MenneneeBa. AToMm — cioxHasi yactuua. Sapo
(IPOTOHBI U HEHUTPOHBI) U MEKTPOHHAsI 000s0uKa. M30Tombl. CTpOCHUE INEKTPOHHBIX 000JI0YCK
aTOMOB 3JIEMEHTOB MAJbIX MEepHOA0B. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 00O0JIOUEK aTOMOB
9JIEMEHTOB OOJBIIMX MEPHOAOB (MEPEXOJHBIX 3ieMeHTOB). [loHsaTHE 00 opOuTansax. S-, p- u
d-Op6uTanu. DieKTpOHHbIE KOHOUTYPAIIUH ATOMOB XUMUYECKUX 3JIEMEHTOB.

8




CoBpemMeHHast HOpMyITHPOBKA MIEPHOANIECKOTO 3aKOHA. 3HAUEHHE EPHOIMUECKOTO 3aKOHA H
MepUONYECKON cUCTeMbl XUMHUUYeCcKuX 3eMeHToB .. MenzeneeBa aiis pa3BUTHS HAYKU U
MTOHVMAHHS XUMHUYECKON KapTHHBI MUPA.

IIpakTuyeckne padorsl Ne 1. Moznenuposanue nocrpoenus [leproauueckoit Tabnuipt
XMMUYECKHX IEMEHTOB

IpakTnyeckune padornbl Ne 2. OnpeneneHre CBOMCTB XUMUYECKOTO AJIEMEHTA I10 €0 MOJI0KEHUIO
B [lepuoanueckoii cucreme.

Jemoncrpamun. Pazmuuneie ¢opmbl [lepnoguyeckoil cucrembl xuMuueckux snemeHToB JI.U.
MengeneeBa. JluHamudeckue TaOMMIBI M MojaenupoBanus [lepHOIUYEecKOd CHUCTEMBI.
OnexTpu3anys TeNl U UX B3aUMO/IEIHCTBHE.

IIpoduiabHbie U NpodecCHOHAIBHO 3HAYHMMble 3JIEMEHThI COJep:KaHUs. PaIroakTHBHOCTS.
Hcnonp30BaHNE PaAMOAKTUBHBIX M30TOMOB B TEXHWYECKUX LENAX. PEHTTeHOBCKOE M3ITydeHUE U
€ro WCIOJB30BAHHE B TEXHHKE W MEAWLUHE. MOJENUpoBaHHE KaK METO] IPOTHO3MPOBAHMS
CUTYyallMH Ha MPOU3BOJICTBE

Tema 1.3. CtpoeHne BenecTBa

Tema 1.3.1. Honnas xuMudeckas CBs3b.

Wonnas xmMudeckas cBs3b. KaTHOHBI, MX 00pa3oBaHHWE W3 aTOMOB B pe3yibTaTe Ipolecca
OKHUCIICHHS. AHHUOHBI, UX 0OOpa30BaHHME U3 AaTOMOB B PE3yJIbTaTe IMPOLECCa BOCCTAHOBIICHUS.
Honnast cBs3b, Kak CBA3b MEXIY KAaTHOHAMU M AHUOHAMU 32 CYET JJIEKTPOCTATHUYECKOTO
nputsbkeHus. Kiaccudukanys HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATUYUIO THIPATHONH 000JIO0UKH.
Honnsle kpucraminyeckue pemeTkd. CBOWCTBa BEIIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKOM
PEIIETKH.

Tema 1.3.2. KoBaneHTHas xuMuuecKkas CBI3b

KoBasienTHass Xxumuueckas cBsi3b. MexaHu3M 00pa30BaHMs KOBAJICHTHOHN CBsA3M (OOMEHHBIN U
JIOHOPHO-AKIEITOPHBIN). DJICKTPOOTPHUIATEILHOCTh. KOBaJCHTHBIC MOJSPHAS WM HEMOJSIpHAs
cBs3u. KpaTHOCTE KOBaJICHTHOH CBsI3M. MOJIEKYyJSIpHBIE W aTOMHBIE KPUCTAJUIMYECKHIE PEIIETKH.
CBOICTBA BEIIECTB C MOJICKYJISIPHBIMU M @aTOMHBIMU KPUCTAUTMYECKIMH PEIIETKAMHU.

Tema 1.3.3.MeTamummdeckass XHMHYECKas! CBI3b

Mertanmuaeckas XUMHYECKast CBs3b. MeTalmiueckas KpUCTALTHYECKast PelIeTka 1 MeTaTHIecKas
XHUMHUYECKas CBI3b. PH3NYCCKHUE CBONCTBA METAIIOB.

Tema 13.4. ATperaTHbIe COCTOSIHHSI BEIIECTB U
BOJIOPOJIHAS CBSI3b.

ArperatHble COCTOSIHMSI BEIIECTB M BOAOPOIHAs CBs3b. TBepaoe, KUAKOE U Ta3000pa3Hoe
cocrosiHus BeliecTs. [Tepexo/1 BelecTBa 13 OJJHOTO arperaTHOro COCTOSIHUS B ipyroe. BogopoaHas
CBSI3b.

Tema 1.3.5. YucTele BENIECTBA,CMECH.

Yucteie BemectBa u cMmecH. [loHATHEe 0 cMecH BemecTB. | OMOTEHHbIE M T€TEPOTEHHBIE CMECH.
CoctaB cMmeceii: 00beMHAass M1 MaccoBasi JIOJIM KOMIIOHCHTOB CMECH, MacCOBas JOJs MPHMECEH.
Ouncrka BeniecTB. CriocoObl pa3ecHus CMECH.

Tema 1.3.6. JlucnepcHble CUCTEMBI.

ﬂI/ICI'IepCHI)Ie cucteMbl. IloHsaTue o [lHCHepCHOﬁ CUCTEMC. I[PICHCpCHa?I (1)3.32[ U JUCIICPCUOHHAA
cpeaa. KﬂaCCI/I(lJI/IKaHI/IH JAUCIICPCHBIX CUCTEM. Ilonstue o KOJUIOMJHBIX CUCTEMaAX.

IIpakTnyeckas padora Ne 3. O3HaKOMJICHHE CO CBOMCTBAMU JUCIEPCHBIX CUCTEM.

IIpakTuyeckas padora Ne 4. [IpuroToBiieHne cycrieH3nn KapOoHaTa KaibIKs B BOJE.
ITosryyeHne 3MyJIbCUU MOTOPHOT'O Maca.

JemoHcTpanmuu. Mojesib KpUCTANIMYECKOH pemeTkn xiaopuaa Hatpus. OOpasibsl MHHEPAIOB C
HOHHOM KpPUCTAJUIMYECKOM pPEIeTKON: KaJbLMTa, Tanura. Moaenu KpUCTAUIMYECKHX PEIIeTOK
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«cyxoro spaa» (Wwim uoja), ainMasa, rpadura (nwiam keapua). [Ipubopsl Ha XMAKHUX KpHCTalLIax.
OO0pa3upl pa3IMYHBIX JTUCIEPCHBIX CHCTEM: SMYJIBbCHH, CYCIIEH3Mi, a’spo30JeH, rejed u 30JeH.
Koarymsimmst. Cunepesuc. S dexr Tunpans.

IIpodunnbHeie n npodeccHOHATEHO 3HAYUMBIE 3JIEMEHThI cofep:kaHus. [IonapHOCTb CBS3U U
noJiIpHOCTh MOJeKybl. Konnencanus. Tekydects. Bosronka. Kpuctammmsamnus. Cydomumarus u
necyonumanus. AHOManuu GU3NIECKUX CBOUCTB BOABL. JKukue KpucTaiisl. MUHEpaIsl U TOPHEIE
MOPOJIBI KaK IPUPOJHBIE CMECH. DMYJIBCHU M CYCHIEH3UH. 301 (B TOM YHCIIE a3pO30JIH) U TeJH.
Koarynsmus. Cunepesuc.

Tema . 1.4. Bona. PacTBopbl. PacTBopeHue.

Tema 1.4.1.Bona. PactBopsbl. PacTBopenue.

Boma kak pactBoputens. PacTtBopumocTh  BemiecTB.  HackllieHHbIe, HEHACHILIEHHBIE,
MIEPECHIIICHHBIC PACTBOPHI. 3aBUCUMOCTD PACTBOPHMOCTH Ta30B, KUIKOCTEH W TBEPIABIX BEIICCTB
OT Pa3JINYHBIX (PAKTOPOB.

MaccoBasi 1011 paCTBOPEHHOT'O BEILLIECTBA.

IIpakTnyeckas padora Ne 5. [IpurorosineHue pacTBopa 3alaHHON KOHIIEHTPALUU.

Tema 1.4.2. DnekrposuTHYecKas JUCCOLHAIHS

SHGKTPOJII/ITI/I‘IGCKaH Jucconuanus. 3J'I€KTpOHI/ITI)I U HCOJICKTPOJIMTHI. 3J'I€KTpOHI/ITI/I‘-IeCKaH
Jucconuanus. MexaHHU3MEL SHCKTpOHI/ITPI‘{eCKOﬁ JAucconuanun 4y BCIIECTB € Ppas3IMYHbIMU
TUIIAMM XUMHYECKOM CBSI3H. FI/IL[paTI/IpOBaHHLIe U  HETUApPATUPOBAHHBIC HOHBLI. CreneHn
BHeKTpOJlI/ITPI‘{eCKOﬁ Jucconuanuu. CuibHBIE U Cl1a0ObIe QJICKTPOJIUTEL. OCHOBHEBIE IIOJIOXKEHHS
TCOpUU BHCKTPOHHTH‘IGCKOﬁ JUCCOMalu. KI/ICJ’IOTLI, OCHOBAaHUSA 1 COJIM KaK 3JICKTPOJIUTHI.

IIpakTnyeckas padora Ne 6. cnbiTaHue pacTBOPOB Ha YIEKTPOIPOBOIHOCTD.

JemoncTpanuu. PactBopuMocTs BemecTB B Boje. CoOmpaHue ra30B METOAOM BBITECHEHUS BOBI.
PactBopeHre B BOJE CEpHOM KHCIOTBI M cosied amMmoHusa. OOpasmbl KPHCTALUTOTHIPATOB.
WzrorosneHne TUIICOBOW MOBS3KU. VICTIBITAHNWE PAacTBOPOB DJIEKTPOIUTOB U HEIEKTPOJIUTOB Ha
MpeaMeT IUCCONHAIH. 3aBHCHUMOCTDh CTEIEHH JIIEKTPOIUTHYSCKOW IUCCOUMAIMH YKCYCHON
KHCJIOTHl OT pa30aBieHHs pacTBopa. [IBIKeHHE OKpaIleHHBIX HOHOB B 3JICKTPHYECKOM IIOJIE.
[IpuroroBneHne KeCTKOH BOIBI M yCTpaHEHHE €€ KecTKOCTH. MoHuTh. O0pa3mbl MUHEPAIbHBIX
BOJI pa3JIMYHOTO Ha3HAYEHUSI.

IIpopunbuble U npodeccnoHATbHO-3HAUMMbIE 3J1eMEHTHI cojep:kaHus. PacTBopeHue Kak
¢usuko-xuMudeckuii mporece. TemnoBbie 3ddekTh mpu pactBopeHHu. Kpucramioruapatsl.
Pewenue 3a1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOTO BeliecTBa. [[puMeHeHue BOJIbl B TEXHUUYECKUX
nelsx. JKecTKocTh BO/IbI U CIIOCOOBI e¢ yeTpaneHus. MuHepaiibHbIe BOJIBI.

Tema 1.5. Knmaccuduxanusi HeopranmiecKux
coeJMHEeHMI1 U UX CBONCTBA

Tema 1.5.1. Kucnotsl 1 X CBOWCTBA

Kucmorer m mx cBoiictBa. KuciaoTer kak OJICKTPOJIMTBI, HX KHaCCI/I(I)I/IKaHI/IH 10 pas3IndYHbIM
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MpU3HAKaM. XMUMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPHH SJICKTPOIUTHICCKON ITHCCOIMAITIH.
Oco0EHHOCTH B3aUMOJICHCTBUS KOHIEHTPUPOBAHHONW CEPHOW W a30THOMW KHCIOT ¢ METaJUIaMHU.
OCHOBHBIE CITOCOOBI TIOYUEHUS KUCIOTHI.

IIpakTnuyeckasi padora Ne 7. McnblTaHue pacTBOpPOB KUCJIOT MHAMKaTOpamu. B3aumonelicTBue
METaJUIOB ¢ KHCI0TaMU. B3aumoaelcTBie KUCIIOT ¢ OKCHAAMU METaNIIoB. B3auMopelicTBre KUCIOT
C OCHOBaHUsIMH. B3anMoJeiicTBue KUCIIOT C COJISIMU.

Tema 1.5.2. OcHOBaHUS K MX CBOWCTBA.

OcHoBaHus U UX cBOWCTBa. OCHOBaHMS KaK AJICKTPOJIUTHI, MX KJIACCH(PHUKANUSA O Pa3IHYHBIM
mpu3HakaM. XWUMHUYCCKHEC CBOICTBA OCHOBAaHHA B CBETEC TEOPHH  DICKTPOIUTHYCCKOU
JIUccoNManuu. Pa3zioxeHwe HepacTBOpUMBIX B Bojae ocHlloBanuii. OCHOBHBIE CIOCOOBI
TIOJTy4eHHs OCHOBAHUM.

IpakTuuyeckas padora Ne 8. lcnpiTaHre pacTBOPOB IIeNouel HHANKaTOpaMu. B3aumoeiicTeue
meso4yei ¢ coyisiMu. PasznokeHne HepacTBOPUMBIX OCHOBAHUH.

Tema 1.5.3. Conu v X CBOMCTBA.

Comu n ux cBoiictBa. Conu kak 3eKTpoauThl. Coli cpeHue, KUCIble 1 OCHOBHBIE. XUMUYECKH
CBOICTBA COJICH B CBETE TCOPUH AIEKTPOIUTUICCKOM quccormanui. CriocoObl MOydeHHs COJCH.

I'uaponus coneil.

HpakTuyeckas padora Ne 9. BzanmopeticTsre coneli ¢ metamiamu. B3anMonaeiicTsue coneit qpyr
C IPYTOM.

Ipakrnyeckas padora Ne 10. 'maponus coneit pa3aMyHOro THMA.

Tema 1.5.4. Okcuapl ¥ MX CBOKMCTBA.

Oxcuppl u ux cBoiictBa. CoreobOpasyrome u HecoseoOpasyromme oxcuiasl. OCHOBHEIE,
aM(pOTEpPHBIC M KHCJIOTHBIC OKCHIBL. 3aBUCHMOCTh XapaKTepa OKCHIA OT CTCICHH OKHCICHUS
00pa3yromiero ero Merawia. XMMHYCCKHE CBOWCTBA OKCHIOB. [loyydeHe OKCHIIOB.

JdemoncTpanuu. BzaumopaeiicTBiue a30THOM M KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOT C METAJIJIaMHU.
lopenne ¢ochopa m pacTBopeHme mnpoayKra TopeHHs B Boxe. IlomydeHne W cBoiicTBa
amdorepHoro ruapokcuaa. HeoOpatumerii ruaposns kapOuaa xanpius. OOpaTuMbIi THAPOIH3
COJIei pa3IMYHOIO THUIIA.

IpoduabHbie n npodeccHoOHATLHO 3HAYHMBIE YJIeMEeHTHI coep:kanus. [IpaBuia pazdasieHus
CepHOU KHUCHOTHL. VCMONb30BaHUE CEPHOWM KHCIOTHI B MPOMBIIUICHHOCTH. Enkue menoun, ux
UCIOJIb30BAHHE B IPOMBINUICHHOCTH. lallleHass W HeraiieHas W3BECTb, €€ IPHUMEHEHHE B
cTpouTesbeTBe. [ UIc u anebacTp, TMICOBAHUE.

ITonsarue o pH pactBopa. KucnoTHas, menounasi, HeTpalibHasi CPeJibl paCTBOPOB.

Tema 1.6.XumuYecKHe peakuuu

Tema 1.6.1. Kitaccupukanuss XUMUYIECKUX PEAKITHI

Knaccmbnxaum{ XUMHYCCKUX peaKuI/n‘/i. PeaKIlI/II/I COCAUHCHMNS, PA3JIOKCHU A, 3aMCIICHU S, oOMmeHa.
Karanmuruueckue peaKkuuu. OGpaTI/IMLIC nu H€06paTI/IMLI€ peakuuu. T'oMoreHnHsie 1 TE€TCPOIrCHHBIC
peakuuu. 3K30TepMI/I‘{CCKI/I€ U DSHAOTCPMUYCCKUEC PCAKIHUU. TemnoBoit 3(1)(1)CKT XUMHNYCCKUX
peaKuI/n‘/i. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHUA.

Tema 1.6.2. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE
PEaKIum.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CrteneHb  okucieHus.  OKUCIUTeNnb U
BOCCTaHOBJIeHHE. BoccTaHOBUTED M OKHCICHNE. MEeTO I 3IeKTPOHHOTO OajaHca sl COCTAaBICHHUS
YpaBHEHHH OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHi.
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Tema 1.6.3. CKOPOCTb XMMUYECKUX PEAKIIUH.

CKOpOCTh XUMHUYECKHX peakiuid. [IoHATHE O CKOPOCTH XMMHUYECKHX peakiuil. 3aBHCHMOCTbH
CKOPOCTH XUMHYECKUX PEaKIUi OT pazIHyHBIX (PaKTOPOB: MPUPOABI PEArHPYIONINX BEIIECTB, UX
KOHIICHTPAIIUH, TEMIIEPATYPHI, TOBEPXHOCTH CONPUKOCHOBEHUS M UCIIOIb30BAHIS KaTaIN3aTOPOB.

Tema 1.6.4.06paTEMOCTh XUMHUIECKUX PEAKITUH.

OO0paTuMoCTh XUMHYECKUX peakiuid. OOpaTuMble 1 HEOOpaTUMbIE peakluy. Peakius 3aMeleHus
MEJIM JKEJIE30M B PacTBOpE MEAHOro Kynopoca. Peakiuu, naymme ¢ o0pazoBaHHEM Ocajika, raza
UM BOABL. 3aBHCUMOCTb CKOPOCTH B3aUMOJEWCTBHUS CONSIHOM KHCIOTBI ¢ METaUlaMH OT HX
OpUPOABI. 3aBUCHMOCTb CKOPOCTH B3aUMOJACUCTBHSI LIUHKA C COJITHOM KHUCIOTOH OT ee
KOHLEHTPALMH. 3aBUCUMOCTb CKOPOCTH B3anMmozencTus okcuaa menu(ll) ¢ cepHoii kucnoroii ot
TeMIepaTypsbl.

Tema 1.6.5. Xumuueckoe paBHOBECHE U CIIOCOOBI €ro
CMELICHHUS .

XUMUYeCcKoe paBHOBECHE U CIIOCOOBI ero cMmereHus. [Ipuniun Jle-IllaTense.

KonTpoabHas padora 1 noxyroaue

Jdemoncrpauuu. [IpuMepsl HEOOpATUMBIX pEaKIMi, UAYIIHNX ¢ 00pa3oBaHUEM OcajKa, Ta3a WId
BOJBI. 3aBUCHMOCTb CKOPOCTH PEakIH OT MPHUPOABI peardupyronux BemecTB. B3amMopaeiicTeue
pPacTBOpOB CEpHOW KHCIOTHI C PAacTBOPAMH THOCYJIb(ara HATPUS Pa3IMYHOW KOHIEHTPAIMH H
TeMmepaTypbl. MoJenb KHUISIIETo CiIosl. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuud OT
MIPUCYTCTBUS KaTaau3aropa Ha MpUMeEpe Pas3sIo>KEHHsI MEPOKCUIA BOJOPOJa ¢ MOMOIIBIO AUOKCHIIA
MapraHiia u katajassl. Mojenb anekTpoiuzepa. MoJienb 3IIEKTPOJIM3HON BaHHBI AJISl MOTYYEHUS
amoMuHUs. Moienb KOJIOHHBI CHHTE3a aMMHaKa

HpodunbHbie M mNpodeccHOHAIBHO 3HAYHUMbIe 2JJeMeHThl coaep:kaHus. Illomstme 00
AJIEKTPONIH3E. DIEKTPOJIM3 PACILIABOB. DJIEKTPOJIHM3 PACTBOPOB. DIEKTPOJUTHICCKOE TOTyISHHE
amomuHus. [lpakThnueckoe NpUMEHEHHE JJIEKTPOJu3a. [ ajapbBaHOIIACTHKA. [ anbBaHOCTErHS.
PadnaMpOBaHNe IBETHRIX METAIIIOB.

Karanu3. ['omoreHHsie u reteporeHHble kaTaiausatopbl. [IpomoTtopsl. Karamutuueckue sapl.
WNHruburopsr.

[Tpon3BOACTBO aMMHaKa: CHIphE, allaparypa, HayqHbIe IPHHIUIIEL.

2ceMecTp

38

Tema 1.7. MeTa/iibl 1 HEMETAJLJIbI

Tema 1.7.1. Merayuisl.

Mertamnel. OCOOCHHOCTH CTPOCHHS aTOMOB W KpHCTALUIOB. (DU3MYECKHE CBOWCTBA METaJLIOB.
Krnaccupukamuss MeTasioB 1O pa3NWYHBIM TNpPU3HAKaM. XHMHUYECKHE CBOWCTBA METaJIIOB.
DNEKTPOXUMHUYECKUN PSI/T HATPSDKEHUH METaIIIOB. MeTalloTepMust.

OOmue crnocoObl moiydeHus MetawioB. llonsartue o wMmeraurypruu. [lupomerammyprus,
THIPOMETALTYPrus ¥ dneKTpoMeTaiuryprus. CruiaBbl YepHBIE U LIBETHBIE.

Tema 1.7.2. Hemeramisl.

Hemeramiel. OcoGeHHOCTH CTpOEHHs aTOMOB. HemeTayuibl — mpocThie BEHIeCTBAa. 3aBHCUMOCTh
CBOUCTB TalOTeHOB OT HUX MONokeHus B Ilepuoguyeckoit cucteme. OKUCITUTENbHBIE U
BOCCTAHOBHTENIbHbIE CBOWCTBA HEMETAJUIOB B 3aBHCHMOCTH OT HX TOJIOKEHHS B PSIy
ANIEKTPOOTPHULIATEILHOCTH.

IIpakTHyeckne padora Ne 11.
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HonyquI/Ie, C06I/IpaHI/I€ 1 paclio3HaBaHUC ra3oB.

IIpakTHyeckne padora Ne 12.
Pemenne SKcnepuMeHTaIbHBIX 331a4.

Hemoncrpauuun. Koyuekuust meramioB. B3aumoneicTBue MeTayuioB ¢ HeMeTaiamu (kenesa,
LUHKA W aJIOMUHUS C CEPOM, aJJFOMHHHUS C HOAOM, CYPbMEI C XJIOPOM, TOPEHHE JKejIe3a B XJIOpe).
I'openue MetamioB. ATIOMUHOTEPMHUS.

Komnekius nemeramioB. ['openue HemerawioB (cepbl, ¢ocdopa, yrisi). BeiTecHeHue meHee
aKTHBHBIX TAJIOTCHOB U3 PACTBOPOB HX COJICH 00Jiee aKTUBHBIMH TaJIOTCHAMMU.

Moienb MPOMBIIICHHON YCTAHOBKH JUIS TIPOU3BOCTBA CEPHOM KUCIOTHI. MOIeITh Imeu sl 00Xura
n3BecTHsKa. KoJUleKinn mpoIyKIuil CHIIMKaTHOW HPOMBINUICHHOCTH (cTekna, dapdopa, dasmca,
[IEMEHTa Pa3IMYHBIX MapoK U Jp.)

HpodunbHbie u npodeccHOHATHHO 3HAYHMBIE 3JIEMEHThI coAep:kaHus. Kopposus MeTanios:
XAMHUYECKas U AIEKTPOXUMUIECKas. 3aBHCUMOCTh CKOPOCTH KOPPO3UH OT YCIOBHH OKpYy’KalommIen
cpensl. Knaccnpukamust KOppo3nd METaUIOB O pa3iudHBIM Tpu3HakaM. CrocoObl 3aIiuTsI
METAJUIOB OT KOPPO3HUH.

[Ipou3BOACTBO YyTyHA U CTAJIH.

[MonyyeHne HeMeTaLTOB (PAKIIMOHHON IEPETOHKON KUIKOTO BO3yXa H 3JICKTPOIU30M PACTBOPOB
WIH PACIUIaBOB 3JICKTPOJIHUTOB.

CunuKaTHAs TPOMBIIUICHHOCTh. [IpON3BOICTBO CEPHOW KUCIIOTHI

Pa3zgen 2. OPTAHUYECKASA XUMHUA

33

Tema 2.1. OCHOBHBIC IOHAITHSI OPTAHMYECKOH XUMHH
M TeOpHsl CTPOCHHsI OPraHNMYeCKNX COeANHEHMIT

Tema 2.1.1.IIpeqmeT opraHUIECKON XUMHH.

[Ipenmer opranmdeckoi xumun. lIpupoaHbIe, HCKYCCTBEHHBIE M CHHTETHUECKHE OPTaHUYIECKHE
BemecTBa. CpaBHEHHE OPraHMYECKUX BEIIECTB ¢ HEOPraHMYECKUMH. BaieHTHOCTh. XUMHUECKOe
CTPOCHHE KaK MOPSJOK COCTUHEHNS aTOMOB B MOJICKYJIHI 110 BAJICHTHOCTH.

Tema 2.1.2. Teopust cTpOCHUST OpTraHAYECKUX
coenmunenuit A.M. Bytieposa.

Teopust cTpoeHus opranndeckux coeauHeHnii A.M. BytnepoBa. OCHOBHBIE TOJIOXKEHUSI TEOPUH
XAMHUYECKOTO cTpoeHus. M3omepust u m3omepsl. XuMuUdeckue GOpMYyIBI U MOJCTH MOJEKYN B
OPraHNYeCKON XUMHH.

Tema 2.1.3. Knaccuduraruss OpraHIIecKUX BEIIECTB.

Knaccudukarus opranmgecknx BemiectB. Kimaccuukarus BemecTB MO CTPOCHHIO YTIIEPOIHOTO
CKeJeTa M HaJN4Iuio (QYyHKIMOHAJIBHEIX Tpymil. ['omomorn u romonorus. Hauama HOMEHKIATYpHI
IUPAC.

Tema 2.1.4. Knaccudukaryst opraHM4ecKuX peaxiyu.

Krnaccudukanms  opraHmueckux  peakuuu. Peakumu — npucoenvHeHus — (TMAPUPOBAHMSA,
rajJoreHUpOBaHMS, THIPOTaoreHUPOBAHMS, THpATALIHN). Peakiun OTLICTUICHHS
(nerunpupoBaHus, JETHIPOTraAIOTeHUPOBAaHUs, Aeruaparanun). Peakiun 3amenienus. Peakimum
HN30MEpU3aLHH.

IIpakTHyeckue padora Ne 13.M3roroBneHne MoJiesiel MOJIEKYJ OPraHUYECKHUX BEIIECTB.

Jdemoncrpauuu. Mojenu MOJEKYJT TOMOJIOTOB W H30MEPOB OPraHWYECKUX COEAMHEHUH.
KayecTBeHHOE OOHapyKEeHHE yriepoja, BOIOpPOJAa M XJIOpa B MOJIEKYJaX OPraHHYECKUX
COCIUHEHHUM.

IIpoduabubie n npodeccHOHATHHO 3HAYNMBbIE J1eMeHTHI coepkanus. [lonsTue o cydcTpate
U peareHTe. Peaknuu OKWCIIEHWS M BOCCTAHOBICHHS OpraHmdecknx BemiecTB. CpaBHEHHE
KJIACCU(UKAINKA COSAMHCHUH W KJIACCU(UKAIMKM PEaKIUid B HEOPTAaHWYECKOW M OpPraHMYECKOM
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XUMHH.

Tema 2.2. Yri1eBoAOpOAbI M UX HPUPOAHbIE
HMCTOYHHMKH

10

Tema 2.2.1.AnkaHbl

AJKaHbl: TOMOJIOTHYECKHUI psil, U30MEpHs U HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOWCTBA
ankaHoB (METaHa, STaHa): FOPCHUE, 3aMCIICHUC, PA3NIOKCHHE, NeruapupoBanue. [IpuMeHeHue
aJIKaHOB Ha OCHOBE CBOMCTB.

Tema 2.2.2. AIKEHBI.

ANKeHpl. OTWJIEH, €ro TOJy4YeHHe (IeTHAPUPOBAHMEM  dTaHA, JICMOJUMEpH3aIuen
MONMATHIIEHA). | OMOJOTHIEeCKIA psA, ©30MEPHS, HOMEHKIIATYpa ajJKeHOB. XMUMHUYECKHE CBOICTBa
STWJICHA: TOpEHHe, KadeCTBEHHBbIC peakinu (oOeciBeunBaHWe OPOMHON BOJIBI M pacTBOpa
IIepMaHTaHaTa KaJns), THAPATAIN], HoauMepr3anus. [I[ppuMenenne STiiIeHa Ha OCHOBE CBOHCTB.

Tema 2.2.3. JIneHBI U KayIyKH.

Huensr n kayuyku. [lomaTtme o aueHax Kak YTIIEBOJOPONAX C IBYMS JBOMHBIMH CBSI3SIMHU.
ComnpspkeHHBIE TUEHBI. XWMHYECKHe CBOWCTBa OyTaauweHa-1,3 W wu3ompeHa: obeclBeYMBaHUE
OpOMHOM BOJIBI M TTOJIMMEPHU3alns B Kayaykn. HaTypasbHBIN 1 CHHTETHYECKHE Kaydyku. Pe3suna.

Tema 2.2.4. AIKUHBI

ATNKWHBL. ATETHICH. XUMUYECKHE CBOWCTBA aIlleTHJIEHA: TOpeHHe, oOecIBEYMBAHHE OPOMHOI
BOJbI, MPUCOEAMHEHHE XJIOPOBOAOpOJa W Tuiparauus. [IpumMeHeHHe aleTUIeHa Ha OCHOBE
CBOMCTB. MeKKJ1accoBast U30MEpHs C ajJKaAUeHAMH.

Tema 2.2.5. Apensl.benzon.

Apenbl. benson. Xumuueckue cBoWcTBa O€H30/la: TOpPEHHE, pEaKUUH  3aMELICHUs
(ranorenupoBaHue, HUTpoBanue). IlpuMeHeHne 6eH30J1a HA OCHOBE CBOMCTB.

Tema 2.2.6. IIpupogHbIe HICTOUYHUKH YTIEBOAOPOAOB.

[TpuponHble MCTOYHUKU YIIIEBOAOPONOB. [IpupoaHbIil Ta3: cocraB, NpUMEHEHHE B KauyecTBe
tormBa. Hedre. Cocras u nepepaborka Hedtr. Ileperonka Hedru. HedrenpomykTsL.

[pakrnyeckue padora Ne 14. O3HakOMIICHHE C KOJUICKIKEH 00pa3IioB HEPTH U MPOIYKTOB €€
nepepabOTKU. M ¢ KOJUICKIIMEH KayqyKOB M 00pa3IiaMu M3/ U3 PE3UHBIL.

Jdemoncrpauuu. ['openne metana, aTuieHa, auetTwieHa. OTHOIIEHHE METaHa, ITUJICHA, alleTHIICHA
n OeH301a K pacTBOpaM IepMaHTaHata Kaiaus u OpomHOH Boxe. IlomydeHne sTuieHa peaxkmuen
JeTHApaTalliy ATaHOJA, alleTHIICHa — THAPOIN30M KapOuaa Kanblus. PasnokeHue Kaydyka mpu
HaTrpeBaHMHU, WCIBITAHWE MPOMYKTOB DPA3NIOKEHHUs Ha HempenensHocTh. Kosurekmms o0Opas3moB
HepTn W HedrenmpoaykToB. Kommekmms «KaMeHHBIH yroiap W HPOXYKIHMSA KOKCOXHMHYECKOTO
TIPOU3BOJICTBAY.

IIpodunnbHbie M mnpodeccHOHAIBLHO 3HAYHMBIC 3JIeMEeHThI coiep:xkanms. IIpasuno B.B.
MapxkoBuukoBa. Knaccudukanus n Ha3HaueHHe KaydykoB. Kitaccudukanums 1 Ha3HauCHHUE PE3UH.
Bynkanuzanus kaydyka.

[MonyueHue areTwiieHa MUPOJM30M MeTaHa M KapOWAHBIM crocoboM. Peakius mommMepuzanmn
BUHMIXJIOpHIA. [ToMMBUHWIXIIOPHU U ero puMeHeHue. TpuMepu3anys aueTuieHa B 0eH3071.
ITonsite 06 skcrpakumu. BoccraHoBieHne HUTPOOEH307a B aHWIMH. [ OMOJIOTHYECKHH psij
apeHoB. Tomyon. HutpoBanue Tonyosna. TpoTui.

OCHOBHBIE HaIPaBJICHUSI TIPOMBIIIUICHHOH NepepaboTKH MPHUPOIAHOTO Ta3a.

[omyTHEIH HEQTSIHOI ra3, ero nepepadboTKa.

[Ipomecchl TPOMBIIIJICHHOH MepepadoTku HedTH: KpeKWHT, pudopMuHr. OKTaHOBOE YHCIIO
OCH3WHOB W TETAHOBOE YHWCIIO JHM3EIBHOI0 TOIUIMBA. KOKCOXMMHYECKOe MPOM3BOJICTBO M €ro
MPOAYKITHSL.
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Tema 2.3. Kucaoposa-
cojiep:Kale OPraHuYecKne COeTNHEHH

10

Tema 2.3.1. Cnuprtsl.

Cruprtel. [Tonydenue 3TaHONa OpO’KEHUEM IIIFOKO3BI M THIpATalled ITWJICHA. [ MApPOKCHMIbHAS
rpymna kak (yHKOHOHanbHAs. [IOHATHE O TPEACNBHBIX OJHOATOMHBIX CIHUPTaX. XHUMUYCCKUC
CBOWCTBa JTaHOJA: B3aUMOJICICTBHE C HATpUeM, OOpa30BaHME IIPOCTBIX U CIOKHBIX 3(HUPOB,
OKHCIIEHHE B ajibjeru. [I[puMeHeHre 3TaHoJia Ha OCHOBE CBONCTB. AJIKOTOJIU3M, €T0 MOCIEACTBHS
U MIpeypexICHUE.

I'nuuepuH  Kak MPEACTaBUTEIb MHOTOATOMHBIX CIOUpPTOB. KadecTBeHHas peakius Ha
MHOT0aTOMHbIE CHUPTHL. [IpMEHeHHe rIHIeprHA.

IpakTuueckne padora Ne 15. PacTBopeHmMe TIJHMIepHHA B BOJEC W B3aUMOJEHCTBHE C
rugpokcugom meau(ll).

Tewma 2.3.2. denour.

Oenon. Ou3myecKue W XMMHYECKHE CBOMCTBa (eHona. B3anmMHOe BIHMSIHEE aTOMOB B MOJICKYJIE
(deHONA: B3aMMOACHUCTBUE C THAPOKCHIIOM HATPHS M a30THOU kuciaoTol. [Ipumenenne genona Ha
OCHOBE CBOICTB.

Tema 2.3.3. Anpneruasl.

Anpnerunsl.  [lonstne 00 ampperngax. AubaeruanHas rpynna  Kak — (yHKIMOHaJIbHas.
dopmanbAeru] U €ro CBOICTBA: OKHUCIEHUE B COOTBETCTBYIOLIYIO KHUCIOTY ,BOCCTaHOBIICHHE B
cooTBeTcTByOmUi cnupt. IlomydeHue anbaerufoB OKHCICHHEM COOTBETCTBYIOIIUX CHHPTOB.
[Tpumenenne popmaibernia Ha OCHOBE €ro CBOWCTB.

Tema 2.3.4. KapOoHOBBIE KHCIIOTBHI.

KapOonoBsie kuciotel. IloHsTHE © KapOOHOBBIX KHCIOTax. KapOokcuiipHas TIpyImma Kak
¢byHKIHMOHATbHAS. ['OMOJIOTHYECKUI DSJ MPENCTbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
[Momy4yerne kapOOHOBBIX KHCIOT OKHCICHHEM AallbJCTHIOB. XHUMHUYECKHE CBOIMCTBAa YKCYCHON
KHCJIOTHI: 00IIMe CBOICTBAa C MUHEPAIbHBIMU KHUCIIOTaMH U peakuus stepudukanuu. [Ipumenenne
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BrIcIne )KupHbBIE KUCIOTHI HA IPUMEPE aIbMUTUHOBOM 1
CTE€apHUHOBOM.

IIpakTuyeckue padora Ne 16. CpoiicTBa YKCYCHO#l KHCJIOTBI, 0O0lIME CO CBOiicTBaMHU
MHUHEPAIbHBIX KUCIIOT.

Tema 2.3.5. CnoxHble 3QUPHI U KUPHI.

Cnoxxnbie 3¢upsl U xupbl. [lomydeHne cinoxHbIX dupoB peakiueit srepudukanuu. CrokHbIE
3(¢UpHI B IPUPOJE, UX 3HAUCHHE. [[pUMCHEHHUE CI0KHBIX 3(HUPOB HA OCHOBE CBOMCTB.

JKupsl kak cioxabie 3Qupsl. Kitaccudukanms »upoB. XUMHUUECKUE CBOMCTBA XKHUPOB: THAPOIH3 U
THIPUPOBAHUE KUJIKUX KUPOB. [IprMeHEeHNE )KUPOB HA OCHOBE CBOMCTB. MbLIa.

IIpakTHyeckue padora Ne 17. Jloka3aTenbCTBO HENPEEIbHOTO XapakTepa KHUIAKOT0 KHpa.

Tema 2.3.6. YrneBonsl.

VYrneBoasl. YrieBoapl, UX KiaccupUKanus: MOHOcaxapuabl (TJIOK03a, (pPyKTo3a), AUCaXapHibl
(caxapo3a) 1 nonucaxapusl (Kpaxmai U LEeJUII0I103a).

I'nroxo3a — BemecTBO € JBOWCTBEHHOHM (DYyHKLMEH — aJlbJACrHAOCIUPT. XUMUYECKHUE CBOWCTBA
TJIIOKO3bI: OKUCIIEHUE B TIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COPOMT, CITUPTOBOE OpOKEHHE.
IIpumenenue riaoKo3bl HA OCHOBE CBOMCTB.

3HaueHWe YIICBOAOB B JKUBOM MpHUpOAe ¥ JKM3HM 4denoBeka. lloHATHE O peaknmsax
MOJMKOHJSHCALIMY U THAPOJIN3a Ha IpUMepe B3aUMONPEBPALCHUH: TTII0K03a —> TONHUCaXapUl.

IMpakruyeckue padora Ne 18. BzanmoieiicTBrE IIIIOKO3bI H caxapo3bl ¢ ruapokcugom meau(ll).
KauecTBeHHas peakiusi Ha KpaxmaJl.

Jemoncrpanuu. OKHCICHHE COHMPTa B anbaernA. KadecTBeHHBIE peakiii Ha MHOTOATOMHBIC
cupTel. PactBopmMocTs (eHONa B BOAE TPH OOBIYHON TeMIlepaType M IIpH HarpeBaHHM.
KauecTtBennple peaknnu Ha QeHos. Peakmms cepeOpsHOro 3epkaja ajubJeTHJ0B M TIIFOKO3EL.
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OKHCIICHUE allbJIeTHI0B M TIIIOKO3bI B KMCJIOTY ¢ nomotubto rugpokcuaa mean(ll). Kauecrsennas
peakuust Ha Kpaxmai. Komexkims agupHbIX Mace.

Tema 2.4. AzoTcoaep:kaline opraHuyecKue
coennHenus. Ilonnmepnt

IIpopunbHbie U MpodecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI CoAepKaHUusl. MEeTUIOBBINA CIUPT U
€ro UCIOJIb30BaHKUE B KAYECTBE XMMUYECKOTO ChIPhs. TOKCUYHOCTh METAHOJIA U [IPABUJIA TCXHUKU
Oe3omacHOCTH TIpu paboTe ¢ HUM. OTWISHTIUKONIb W €ro INpuUMeHeHWe. TOKCHYHOCTH
STHJICHTJIMKOJIS U TIPAaBIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ HUM.

[omy4yerne peHoNa U3 MPOTYKTOB KOKCOXHUMUIECKOTO ITPOM3BOICTBA U U3 OeH301a.
[omukonnencarust  ¢opmanpaeruaa ¢ ¢GeHonoM B (GEHOIOPOPMATBISTHIHYI0  CMOITY.
Arneranpaernn. [ToHATHE 0 KeTOHaX Ha MpHUMeEpe areToHa. llpuMeHeHHe aneToHa B TEXHHUKE U
MIPOMBIIIIICHHOCTH.

MHoroo0pasue kapOOHOBBIX KHCJIOT (II[aBeIeBasi KUCIOTa KaK IBYXOCHOBHAS, aKPHUJIOBasl KUCIIOTa
KaK HempeebHas, OCH30MHasT KUCIIOTa KaK apOMaTHIecKas ).

[TnenkooOpa3zyromue Macia. 3aMeHa XMPOB B TEXHHKE HEIMIIEBBIM ChIpbeM. CHHTETHUECKHE
MOIOIIIUE CPEJICTBA.

MornouHokucioe OpokeHHe TIIOKO3bl. Kucnomonoynsie mnpoaykTsl. CHIOCOBaHHE KOPMOB.
Hurposanue nemntonosst. Ilupoxcunus.

Tema 2.4.1. AMUHEL

Awmmunsl. Tlonstne 00 amuHax. Anmudarnyeckue aMuHBI, MX KJIACCU(HUKALUS M HOMEHKIATypa.
AHWINH, KaK opraHudeckoe ocHoBaHue. [loyydeHne aHWiIMHA M3 HUTpPOOeH30ia. [IprMeHeHue
AQHWJIMHA HA OCHOBE CBOMCTB AMUHOKHCIIOTHI.

Tema 2.4.2. AMMHOKHUCIIOTEL.

AMHWHOKHCIIOTBI. AMUHOKHCIIOTBI Kak am¢oTrepHble IU(YyHKIHOHAJIbHBIE OPraHU4ecKue
coeuHeHUs. XUMUYECKUEe CBOMCTBA aMUHOKHUCIIOT  B3aUMOJICHCTBYE CO I€I04YaMu, KUCIOTaMH U
JIpyT € ApYroM (peakiust IMOoJUKOHAeHcalun). [lentuanas cBs3b M nosmnenTtuasl. [IpuMeHenue
AMUHOKHUCJIOT HA OCHOBE CBOMCTB.

Tema 2.4.3. benku. [Tonmumepst

Benxu xak 6momonmmepsl. [lepBudHasi, BTopiudHasi, TpeTHIHAS! CTPYKTYPhI OETKOB. XMMHYECKIE
CBOICTBa OENIKOB: TOPEHHE, NEHATYPAIH, THAPOJIN3, IIBETHBIC peakuuu. bruonormueckue GyHKIUN
6enxoB. [TommmMeps!.. benkn u monmcaxapuapl Kak OMOTIOIMMEPHL.

Tema 2.4.5. ITnactmacchl. BonokHa, uX KiaccupUKaIus.

IInactmaccel. [lonmydeHne moOAMMEpPOB peakiuedl MONMMEPHU3AUUA ¢ TOJHUKOHICHCAIUH.
TepMomacTHYHBIE U TEPMOpPEAKTUBHBIE IIacTMaccHl. [IpencTaBuTeny miacTMacc.

Bonokna, nx knmaccu¢ukarnus. Iloxydenue BomokoH. OTHENbHBIE MPEICTABUTEIH XUMHYECKUX
BOJIOKOH

IIpakTHyeckue padora Ne 19. PacrmosHaBaHue IIacTMacC U BOJOKOH.

IpakTuyeckue padora Ne 20. PemicHue 3KCIEPUMEHTAIBHBIX 3a1ad Ha HIACHTH()HUKALNIO
OpPraHUYECKHUX COCTUHCHUN

HdemoncTpauuu. B3anMoneiictBre aMMHaka 1 aHWIMHA C COJISIHOM KUCIOTOM. Peakiusi anminHa ¢
OpomHOIT Bonoi. Jloka3aTenbCTBO HAMUYUs (DYHKIUOHAJIBHBIX IPYII B PAacTBOPaxX aMHUHOKHCIOT.
PactBopenne u ocaxnaeHue OenkoB. lIBeTHble peaknuu OenkoB. ['opeHHe NTHYBETO Tepa H
LIEPCTSIHON HUTH.

IIpopunbHbie U MpodeccHOHATBHO 3HAYMMBbIE JJI€MEHThI COAepPKAHUsL. AMUHOKAIIPOHOBAs
kucioTa. KanpoH kak npeicTaBuTeNb MOJUAMUIHBIX BOJOKOH. Mconb30BaHue THAPOIIN3a OCIKOB
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B MPOMBIIICHHOCTH. ITonuBuHuUIXIOpUL, MOJTUTETPAGTOPITHIICH (Tepnon).
Oenonopopmanbaeruaapie  mwiactMaccbl.  Lemmynowa.  [IpoMbIlUieHHOE — MPOU3BOJCTBO
XUMHUYECKHX BOJIOKOH

JnddepennnpoBanHblii 3auer

BCEI'O:
JIi1st XapaKTepUCTUKH YPOBHS OCBOCHHSI YUEOHOTO MaTepraia UCTIONb3YIOTCS CIEAYIOINE 0003HAYCHHUS
1. - 03HAKOMUTEJIBHBIN (Y3HaBaHUE paHEE U3YUYCHHBIX OOBEKTOB, CBONCTB);
2. - PETIPOYKTHUBHBIN (BBITOJHEHHUE ACATEIBHOCTH IO 00pa3Ily, MHCTPYKIIMH WM IO PYKOBOJICTBOM)
3. - IPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BHIITOJIHEHHUE JIESITEIPHOCTH, PEIICHNE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIAHBI

3.1. TpeGoBanusi K MUHUMAILHOMY MATEPHAIBHO-TEXHHYECKOMY 00eCIedeHHn 0
Peanuzanuss mporpaMMbl JUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOro kaOuHeTa «XuUMHUSA» U
naboparopuu XUMHUH, KOTOpBIE JTOJIKHBI YIOBJIETBOPATH TpeOOBaHUSIM
CaHuTapHO-3MUIEMHOIOTHYECKHX MpaBui U HopMatuBoB (CanlluH 2.4.2 Nel178-02)

Oobopyoosanue yueonozo kabunema u n1adopamopuu:

- MMOCAJJOYHBIE MECTA MO KOJIMUYECTBY 00YUAIOIIUXCS;

- pabodee MeCTO MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJL;

- BBITSDKHOH IKad;

- yueOHO-HarJsiIHble  TIOCOOMs M JIabopaTopHOE OO0OpyAOBaHHE: NEpUOIUYECKas CHCTEMa
XUMH4YeCKUX 1eMeHTOB .M. Menaeneesa, psia HANPsHKEHUM METAIUIOB, PSI 3JIEKTPOOTPULIATEIBHOCTH
HEMETaJIOB, TaOJWIla PACTBOPUMOCTH COJICH, KUCJIOT W OCHOBAaHMM B BOJE, TUIAKAThI MO OOIIECH H
HEOPraHMYECKON XHWMHH; IUIaKaThl MO OPraHWYeCKOW XHMHH, XUMHYECKas I0Cyda, XUMUYECKUE
peakTuBbl, JabOpaTOpHbIE BEChl M PA3HOBECHI, KOJUIEKIMU: «Metamib», «['OpHBIE MOPOABI»,
«[ImacTmacchl ¥ BOJIOKHA», MOJIEJIM OPraHMYECKHUX BEIIECTB

Texnuueckue cpeocmea ooyuenus:

- HHTEPAaKTUBHAs JI0CKA C JTUIEH3NOHHBIM IPOrPaMMHBIM 00€CTIEeYeHHEM U MYJIbTUMEANA
IIPOEKTOP, IEPCOHANIBHBIN KOMIBIOTEP, MPOEKIMOHHBIN 3KpaH, aBTOPCKUN KOMIUIEKT KOMITBIOTEPHBIX
IIPE3CHTALUMN.

3.2 YciaoBus peaju3aluu nporpammsi ¢ unamu OB3

- B mensx moctymHocTH TONMydeHHS 00pa3oBaHUs MO 00pa30BaTeIbHBIM IpOrpamMMmam

WHBAIMIAMH U JIUI[AMH C OTPaHHYEHHBIMHI BO3MOKHOCTSIMU 310poBhsi KITK obecrieunBaercs:

- 1) i MHBATUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI 110 3PCHHUIO:

- — pa3MemieHue B JOCTYNHBIX I OOYYaloOlUXCsl, SIBISIONIUXCS CJCTMBIMU WA

CTabOBUIIAIIMMH, MECTaX M B QJalTHPOBAHHON Gopme (C y4eToM MX OCOOBIX MOTPEOHOCTEH)

CIpaBOYHON HWHGOpPMAIMKA O PACHHCAHUU Y4YeOHBIX 3aHATHH (MH(pOpManMs TOHKHA OBITh

BBITIOJTHEHA KPYITHBIM PeJIbe(pHO-KOHTPACTHBIM IIpudTOM (Ha OEIIOM M JKeNTOM (OHE);

- — MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO 00yJaIoIeMycsi HEOOXOIUMYFO TIOMOIIIb;

- — o0ecrieyeHre BBIITyCKa allbTEPHATHBHBIX (DOPMATOB MEYATHBIX MATEPHUATIOB (KPYITHBIH

mpudT Wik ayaunodaiiiml);

- — obecrieueHue MOCTyna OOYy4aroUIerocs, SBISIOIIETOCS CIEMBIM M HCIHOJB3YIOMIETO

c00aKy-TIOBOJIBIPS, K 3AaHUIO aKaJeMUU;

- 2) It UHBAJTUOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS 11O CITYXY:

- — nyOaupoBaHWE 3BYKOBOW CIPaBOYHON WH(OpPMAIMK O pacHUCaHUW Y4eOHBIX 3aHATHM

BU3YaJIbHOW (yCTaHOBKA MOHHTOPOB C BO3MOXXHOCTBIO TPAHCIISIMUA CyOTHTPOB (MOHHUTOPBI, UX

pa3Mepbl U KOJIMYECTBO HEOOXOIUMO OMIPEIENISTh C YYETOM Pa3MEPOB MOMEIIICHU));

- — obecrievyeHne HaIeKalliMH 3BYKOBBIMHU CPEICTBAMH BOCIIPOHM3BEICHUS HH(pOpMaIum;

3) IUIsl UHBAJIKWIOB M JIUIl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3]IOPOBBSI, UMEIONIUX HAapYIICHUS

OIIOPHO-JBUTATEIIFHOTO  allapara, MaTepUAIbHO-TEXHUYECKHE  YCIIOBHSl  JOJDKHBI  00ECIeunBaTh
BO3MOXXHOCTh OECIPENsITCTBEHHOTO JOCTYNa OOYYalOIIUXCS B YYE€OHBIC ITOMEIICHUS, CTOJIOBBIC,
TyaJIeTHBIC U IPyTHE TIOMEIIEHHSI, a TAK)Ke MPEObIBAHUS B YKa3aHHBIX MOMEIICHUSX (HATMYHE TaHyCOB,
MOPYYHEH, paCIIMPEHHBIX ABEPHBIX TPOEMOB).
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3.3. HndopmannoHHoe o0ecnievyenne 00ydenus.
Pexomennyemas simreparypa

OcHosHas:;

1. I'aGpuensan O.C. Xumus Uit mpodeccHii U CHeNHaTbHOCTEH eCTECTBEHHOHAYIHOr0 PO, —
M.: Akanemus, 2017
WnTepHer - pecypebi:

1.boromonosa, M. B. Heopranuueckass xumus: YueGHoe mocobue / Boromonosa M.B. - Mocksa :
Ansdpa-M, MHOPA-M, 2016. - 336 c. ([TPODUnp) ISBN 978-5-98281-187-5. - TeKcT : 211eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/538925 (nara obpamenus: 02.09.2019). — Pexum pocryna:
IO MOMHUCKE

3.4 Cnenndukaunst yuedGHO-METOANYECKOr0 KOMILIEKCA

Ne HaumenoBaHue KoJsnyectBo Tun HocuTeas

1 Pabouas nporpamma 1 ONEKTPOHHBIH

2 CraHgapT no cnenuanbHOCTH 1 DJeKTPOHHBIN

3 3akoH 00 oOpazoBaHUU 1 DJIeKTPOHHBIN

4 KoMIIIEKT OLIEHOUHBIX CPEACTB 1 OneKTpOHHbIH

5 PaznatouHblil Matepuan, npuMepHble BapHAHTEI 30 DJEeKTPOHHBIN
3aJaHui s 3auéTa, SK3aMeHa BymakHbIi

6 KOMIIEKT npe3eHTauunii K J1eKuusIM 1 DJIEKTPOHHbI

7 MeToan4eckue peKOMEHAALMY K MPaKTHYECKUM, 1 DNEeKTpOHHBII
J1a00paToOpHBIM padoTam,

8 V4eOHO-HarIAaHbIe MOCOOHS: MNepPUOaIECcKas 25 [TeuaTHble n3gaHUSA
cucreMa X.3. .M. Menneneesa; pacTBOpUMOCTb
KUCJIOT, COJIEH, OCHOBaHWIii; psi HaNpsDKEHUS
METaJlIOB.

18




4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUMSA JUCIUIIJIMHbI

JJIeMeHT y4eOHOoI

Texkywmnii KOHTPOJIb

AUCHHMITAHBI
®DopMa KOHTPOJIA Pe3ysabTaThl 00yYeHHs

Paszpnen 1. OBIIASA N | YcrHbiid ompoc. [Iposepounoe | IIpeaMeTHBIe pe3yJbTaThI 00yYeHHS:

HEOPTAHHUYECKAS TECTUPOBAHHE. VYyammiics J0KeH yMETh:

XUmMus IMpakTuuyeckne padorbi Ne 1. - OOBSICHATH O MECTE€ XUMHUH B COBPEMEHHOI

MoaenupoBaHue IOCTPOCHUS
[eproandeckoii TaOIUIIBI XUMHYECKUX
JJIEMEHTOB.

IpakTnyeckne padoTbl. Ne
2.0mpeneneHue CBOWCTB XUMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHUIO B
[lepnoguueckoii cucteme.
Ipakrnuyeckas padora Ne 3.
O3HaKOMIICHHE CO CBOUCTBAMH
JICIIEPCHBIX CHCTEM.

IpakTnuyeckas padora Ne 4.
[Tpurorosnenune cycneH3nu kapOoHaTa
KaJbIUs B BOJE.

ITomyyeHne 3MyJIbCUH MOTOPHOTO Maca.
IIpakTuuyeckus padora Ne S.
IIpurorosnenue pacTBopa 3aJaHHOK
KOHIICHTpAIUHU.

IpakTnuyeckus padora Ne 6. Vcneitanue
PacTBOPOB HA 3JIEKTPOIPOBOJHOCTb.
IpakTnuyeckas padora Ne 7. Mcnbitanue
pPacTBOPOB KHUCIIOT UHIUKATOPaMH.
B3anmopeiicTBrue METaIIOB C KUCJIOTAMH.
B3anmopeiicTBre KHCIIOT C OKCHAAMHU
MeTaJuIoB. B3aumonencTeue KUCIOT C
OCHOBaHUSAMHU. B3anmMoaeiicTBue KUCIOT ¢
COJISIMHL.

IpakTuyeckas padora Ne 8. Mcnsitanue
pacTBOPOB 1IesI0Yel MHANKATOPaAMHU.
BsaumoeiicTBue mieioden ¢ CONSIMU.
Pa3noxeHue HepacTBOPUMBIX OCHOBaHHM.
IIpakTnyeckas padora Ne 9.
B3aumoneiicTBue coseil ¢ MeTamiaMu.
B3aumoneiicTBue coseit apyr ¢ qpyrom.
IIpakrnyeckas padora Ne 10. 'maponus
COJIeH pa3IM4HOrO TUIA.
KonTtpoabHas padora
2 cemecTp.
[pakTuyeckue padora Nel.
[Tomyuenne, cobupanue U pacrio3HaBaHNE
ra3o0B.

IIpakTnuyeckue padora Ne2.

Pemenre SKCIeprMEHTAIBHBIX 3324,

1 monyronue

HAYYHOH KapTHHE MHUPA;

- BJIAJIETh OCHOBOIIOJIATAIOIIMMH XUMUYECKIUMH
MOHATHUSIMH, TCOPUIMH, 3aKOHAMHH
3aKOHOMEPHOCTSIMU;

- YBEpEHHO I0JIb30BaThCA
XUMHUYECKOUTEPMUHOJIOTUEN U CUMBOJIMKON;

- BJAaJeTh OCHOBHBIMH METOINAMH HayJHOTO
MTO3HAHUS, HCTIOJIB3yEeMBIMHU B
XMMHU:HaOJI0ICHUEM, OTIMICaHHEM,
U3MEpPEeHHEeM,  OKCIEPUMEHTOM; YMETh
00pabaThIBaTh,00BSICHITH pe3yABTATHI
MPOBEICHHBIX OIBITOB MW JENaTh BBIBOJBI,
TOTOBHOCTh HCIIOCOOHOCTh MPHUMEHSITh METOJIBI
MO3HAHUS TIPY PEIICHUH MPAKTUIECKUX 3a]1aY;

- OOBSACHATD U J1aBaTh KOJMUYECTBEHHBIC OIICHKU
U TPOU3BOAWTH PACUETHl MO XUMHYECKUM
(dbopMmynaM U ypaBHECHHSIM;

- BIAJETh MpPaBHJIAMH TEXHHUKH OE30MacHOCTH
MIPH UCTIOIb30BAaHIH XHMHUYECKHAX BEIICCTB;

- OOBACHATH COOCTBCHHYIO TO3HIUIO IO
OTHOWICHUIO K XHWMHUYECKOW WHPOpMAINH,
MOJTyYaeMO U3 Pa3HBIX UCTOUHUKOB
MeTanpeaMeTHbIe Pe3yabTAThl 00yYeHHU:
VYyamuiics JOIKEH yMETh:

-CaMOCTOSITEIbHO NTPOBOJIUTH HCCIICAOBAHHUS;
-HCTIOJIB30BaTh MH(OPMAIIMOHHBIE TEXHOJOTHI
JUTSL pellieHds] HAYYHBIX U MPOEeCCHOHATBHBIX
3am1ad;

-yBEpEHHO MOJIB30BATHCS
TEPMUHOJIOTUEN U CUMBOJIMKOI;
-peuath 3JIeMEHTapHble pacyeTHbIE 3aJaydl U
YOpaKHECHUS;

- KOPOTKO U JI0Ka3aTeJIbHO BHICKa3bIBATh
apryMeHTEI,

- BBICKa3BIBAaThCS B JIOTHKE ITOCTABICHHOTO
BOTIPOCA, YOPMYAUPOBAMb GbLEOOL,

- Ha3bIBaTh U3YUYCHHBIE BEILIECTBA IO
«TPUBHAIIBHONY WIIA MEKIYHAPOTHOM
HOMEHKJIATYpaM;

XUMHUYECKOH

PA3JIEJI 2. OPTAHUYECKAS
XUMHUA

Ycrubiid ompoc. IIpoBepounoe
TECTHPOBaHHE.

IpakTuyeckas padoTa Ne 3.
Usrorosiaenue MoJienen MOJIEKYIT
OpPTaHUYECKHX BEIIECTB.

IIpakTH4yeckas padora Ne 4.

O3HakoMJIeHHE € KOJUIEKIHed oO0pas3ioB
He(TH M NPOJYKTOB €€ NMepepaboTKUu.M C

KOJUISKIIMeH KaydykoB M oOpaszuamu
U3JeNui U3 Pe3UHBIL.

IIpakTHyeckas padora Ne 5.
PactBopeHne TimiepuHa B BOAE W

B3amMoIeiicTere ¢ TuapokcumoM memu(ll).
IIpakTnyeckas padora Ne 6.

IIpeaMeTHbIE pe3yabTaThl 00yUeHUsI:
VYyammiics 10KeH yMETh:

- 00BSCHATH O MECTE XMMHH B COBPEMEHHOMN
Hay4HOM KapTUHE MUPA;

- BIIaJICTh OCHOBOIIOJIArafOIMMH XUMHUISCKUMU
MOHATHIIMU, TEOPUIMHU, 3aKOHAMUU
3aKOHOMEPHOCTSIMU;

- YBEPEHHO MOJIb30BATHCS XUMHUYECKOM
TEpPMHHOJIOTUEW U CUMBOJIUKOM;

- BJIQJ€Tb OCHOBHBIMH METOJAaMH Hay4yHOTO
IMO3HAHMS, HCIIOJIb3yEeMbIMHU B XAMUU:
HaOJNIONIEHUEM,  ONHCAHWEeM,  HW3MEPCHHEM,
OKCIEPUMEHTOM; - yMeTh 00pabaTHIBaTh,
00BSCHATH PE3yJbTATHI IPOBEIEHHBIX OIBITOB U
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CBOIiCTBa YKCYCHOW KHCIJIOTHI, OOIIHE CO
CBOWCTBaMH MUHEPAJIbHBIX KHCIIOT.

IpakTnyeckas padoTa Ne 7.
Jloka3zarenscTBo HeNpeAeIbHOro
XapakTepa JKUAKOTO JKUPA.

IIpakTHyeckas padora Ne 8.

B3anMoeiicTBrHE TIFOKO3BI M CaXapo3bl ¢
rugpokcugom  memu(ll).  KauectBennas
peaxIyst Ha Kpaxmal.

IpakTuyeckas padoTa Ne 9.
Pacrno3HaBaHue m1acTMacc U BOJOKOH.
IpakTuuyeckas padora Ne 10. Pemenne

AKCIIEPUMEHTAITBHBIX 3a71a4 Ha
AJCHTH(PUKAITUIO OpraHMYECKHUX
COCIUHECHHUM,

JIenaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTB
MPUMEHATh METOIBl TMO3HAHWA INPH PEIICHUN
MPaKTHYECKHX 3a7ad;

- OOBSICHSTH M J1aBaTh KOJMYECTBEHHBIE OLICHKU
U MPOU3BOAUTH PACYETHl IO XUMHUYECKUM
(dbopMynaM U ypaBHEHUSIM;

- BI3JETh NpaBWJIAMH TEXHHKH O€3011aCHOCTH
IIPU UCTIOJIb30BAaHUH XMMUYECKHUX BEIIECTB;

- OOBACHITH COOCTBEHHYIO TIIO3ULHUIO IO
OTHOIICHHI0O K XHMHYECKOH MH(pOpMAaINH,
MOJTy9aeMOH U3 pa3HbIX HCTOYHUKOB
MeTtanpeaMeTHbIe Pe3yabTAThl 00y4eHU:
VYyamuiics JOKEH YMETb:

-CaMOCTOSITEJIFHO TIPOBOJUTH HCCIIEIOBAHHUS;
-HCTIOJIb30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHI
JUISl PELICHHs] Hay4YHbIX U MPOQECcCHOHANBHBIX
3am1ay;

-YBEpEHHO MOJIb30BATHCS
TEPMUHOJIOTUEN U CUMBOJIMKOM;
-pemaTh 3JIeMEHTapHbBIe pacueTHhIE 3aJadyd U
YOpaXHEHUS;

- KOPOTKO M JJOKA3aTeIbHO BHICKA3bIBAThH
apryMEHTBHI;

- BBICKa3bIBAaThCS B JIOTHKE IIOCTABICHHOTO
BOIIPOCA, PopMyauUposams 6b1800bl;

XUMHYECKOH

- Ha3bIBaTh M3YUYCHHBIEC BEILIECTBA O
«TPUBUAIBHON» WU MEKIYHApPOIHON
HOMEHKJIATypaM;
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JIMCT U3BMEHEHUI U JOINOJTHEHUM,
BHECEHHBIX B PABOUYYIO IPOTPAMMY

No mameHeHus, 1aTa BHECCHHS M3MEHEHHST, No CTpaHHUIIBI C U3MEHEHUEM;

BbLJIO CTAJIO

OcHoBaHHE:

HO,HHI/ICL JiMa BHECHICTO UBMCHCHUA
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