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1. IACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOU JUCIIUIIJIUHBI
B1.08XUMMUA

1.1. O6sacTh NpUMEHEeHH s IPOrPaMMBbI

[IporpamMmma y4eOHOW AMCIUIIMHBI «XUMHS» pa3paboTaHa B COOTBETCTBHH C
«PexomeHmanMsIMu 1O peaju3aii  00pa3oBaTENbHONW MPOTPaMMBbI  CPEHETrO
(moxHOTO) 001Ier0 00pa30BaHUs B 00PAa30BATENbHBIX YUPEKICHUSX HAYAIBHOTO
npoeccuoHaIbHOTO U CpeAHero  npodecCHoHAIbHOrO  0o0pa3oBaHMs B
COOTBETCTBUM C (elepadbHbIM 0a3HCHBIM YYEOHBIM TUIAHOM M TMPUMEPHBIMU
y4eOHBIMU TUIaHaMHU JIJIs1 00pa3zoBaTeIbHBIX yupexaeHuit Poccuiickoit denepanum,
peaNM3yoMX MporpaMMbl o0mero oOpa3oBaHus» (IIMCbMO JlellapTaMEeHTa
rOCYJJapCTBEHHOW TMOJUTUKU M HOPMATUBHO-IIPABOBOIO PETYIHPOBAHUS B cepe
oOpaszoBanusi Munoopuayku Poccum ot 29.05.2007r Ne 03-1180).fBnsiercss ya-
CTBhIO OCHOBHOM TpodecCHOHaIbHOM 00pa3oBaTeIbHOM MPOrpaMMbl M COCTaBJICHA
B coorBercTBUU ¢ PI'OC CIIO mno cnennansHocTr: 29.02.04 KonctpyupoBanue,
MOJICTTMPOBAHUE U TEXHOJOTUS IBEUHBIX U3IAECTUN

1.2. MecTto AHUCUMIUIMHBI B CTPYKType OCHOBHOl mnpodecCHOHAIbHOM
00pa3oBaTeJbLHOI MPOrPaMMBbl:
JTUCITUTIIINHA BXOJIUT B 0a30BBIC TUCIIUILUTMHBI 0011e00pa30BaTEILHOTO IUKJIA.

1.3. Hean m 3agaum QUCHUILVIMHBI — TPe0OOBaHUSA K pe3yJabTaTaM OCBOCHMS

AUCHUIJINHBI:

B pesynbTare ocBOEHUS JUCHUIUIMHBI 00 YYarOUIUIICS TOKEH YMETh:

e Ha3bIBAaTh: MU3YUYCHHBIEC BEUIECTBA IO «TPUBHAIBHOW» WIM MEKIyHApPOIHOU
HOMEHKJIATypaM;

e OmpexessiTb: BAJCHTHOCTh M CTENEHb OKUCJIEHUS XWMHMUYECKUX DJIEMEHTOB,
TNl XMUMHUYECKOW CBSA3M B COCOUHEHHSX, 3apsii HOHA, IPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYJ, TUIl KPHUCTANINYECKOW PEIIETKH, XapakTep Cpensl B
BOJIHBIX PACTBOPAaX, OKUCIIUTEb U BOCCTAHOBUTEND, HAIIPABICHUE CMEILICHUS
paBHOBECHUS! TOJ BJIMSHUEM pa3IMYHbIX (HAaKTOPOB, U30MEPHI U TOMOJIOTH,
MIPUHAUIEKHOCTh  BEIIECTB K PpPa3HbIM KJaccaM HEOPraHMYECKUX U
OpPraHUYEeCKUX COCJAUHEHHMM; XapakTep B3aWMHOIO BIMUSHHUS aTOMOB B
MOJIEKYJIaX, TUIIbl PEAKIINN B HEOPraHUYECKOW U OPTraHUYECKOU XUMUHU;

® XapaKTepu30BaTh:s-, p-, d-2JIEMEHTHI TI0 MX MOJIOKeHUI0 B [leprnoamueckoii
cucreme JI.MI. MengeneeBa; oOmmMe XHMMHUYECKHE CBOICTBAa METaJlIOB,
HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPraHMYECKHMX H  OPraHUYECKHX
COCIMHEHUM; CTPOGHHME W  CBOMCTBA  OPraHUYECKUX  COEIUHEHHU
(YriieBoopo/ioB, CHUPTOB, (PEHOJOB, aNbICTUIIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, aMUHOB, aMUHOKHUCIIOT U YIJIEBOJIOB);

e O0BSICHATBH: 3aBHCHUMOCTb CBOMCTB XMMHMUYECKOTO AJIEMEHTA U 00pa30BaHHBIX
MM BELIECTB OT noJiokeHus B Ilepuommueckou cucreme .M. Menneneesa,
3aBUCHMOCTb CBOWMCTB HEOPTraHWYECKUX BEIIECTB OT MX COCTaBa M CTPOEHUS,
IPUPOY XUMUYECKOU CBA3HU, 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEAKIIUU OT
pa3au4HbIX (PAKTOPOB, PEAKIIMOHHON CLIOCOOHOCTH OPraHUYECKUX COEIMHEHUIM
OT CTPOEHUS UX MOJIEKYII;



BBINOJIHATH XUMHYECKUIN JIKCIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIINX
HEOPraHWYECKUX W OPraHWYECKUX BELIECTB, IIOJYYEHUIO KOHKPETHBIX
BEIIECTB, OTHOCSAIIMXCS K U3YUYEHHBIM KJIACCaM COECAUHECHUM;

NPOBOAMTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSM PEAKIINIA;
OCYIIECTBJISITh CAMOCTOSITSJIBHBIA TIOMCK XUMHUYECKOW wHOpMAIUd ¢
HCIIOJIb30BAHUEM PA3JIMYHBIX MUCTOYHUKOB (CIPAaBOYHBIX, HAYYHBIX U HAY4YHO-
NOMYJISIPHBIX W3/IaHUN, KOMIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB WHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU I OOpabOTKM U Iepefadu
XUMHUYECKOU NH(POPMAITUU U €€ MPECTABICHUs B Pa3IuYHbIX (popMmax;

B PE3YyJIbTATC OCBOCHUA JUCIUIIIINHBI O6yan0HleICH JOJIDKCH 3HAaTh:

PoOJIb XMMHMH B €CTECTBO3HAHUM, €€ CBSI3b C JPYTUMHU €CTECTBEHHBIMU
HayKaMmH, 3HaUYC€HHUE B )KM3HU COBPEMEHHOTO O0IIECTBA;

Ba)KHeHIMe XUMHUYeCKHUe MOHATHS: BEIIECTBO, XUMUYECKUIN JJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, HOH, PaJHUKaJl, aJUIOTPOIHUS, HYKIHIbI U
U30TOMNbI,  aTOMHbIE  S§-, p-,  d-OpOWTaNM,  XUMHUYECKass  CBS3b,
AJNIEKTPOOTPULIATENILHOCTh, BaJIGHTHOCTb, CTENEHb OKHUCJIEHUS, THOpUIU3aIus
opOuTanei, MpOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJib, MOJSIpHasl Macca,
MOJIIPHBI 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIDHOTO  CTPOCHHSI, KOMIUIEKCHBIE COCIWHEHUs, JHUCIEPCHbIC
CUCTEMBI, UICTUHHBIE PACTBOPBI, AJIECKTPOJIUTUYECKAS IUCCOLUALINS, KUCIOTHO-
OCHOBHBIE pEaKIMd B BOJHBIX pacTBOPaX, THAPOJIHU3, OKUCIECHUE U
BOCCTaHOBJICHUE, DJIEKTPOJIU3, CKOPOCTb XHMMHUYECKOM pEaKLUHMH, MEXaHWU3M
peakuuM, KaTaiau3, TeIIoBOW dJ(PGEeKT peakluu, DSHTANbIUA, TerioTa
00pa3oBaHus, DHTPOINMS, XUMHUUYECKOE PaBHOBECHE, KOHCTaHTa pPaBHOBECHS,
YTJIEPOJHBIA CKeNeT, (PyHKIMOHAbHAS TPYIa, TOMOJOTHUS, CTPYKTYpHas U
MPOCTPAHCTBEHHA HM30MEpHUs, HHAYKTUBHBIA MU ME30MEpHBIH 3(DPEKTHI,
MeKTpodui, HyKIeopuia, OCHOBHBIC THUIMBI pPEaKIUi B HEOPraHUYECKOH U
OPraHUYECKON XUMUHU;

OCHOBHbI¢ 3aKOHbI XHMMH: 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH
MOCTOSAHCTBA cocTaBa BeulecTB, llepmonuueckun 3axkoH J[.M. Menneneena,
3akoH ['ecca, 3akoH ABOraapo;

OCHOBHbIC TEOPUHM XUMHMH; CTPOCHHS AaTOMA, XHUMHUYECKOM CBS3H,
ANEKTPOJIUTHYECKON  JUCCOLMALMM, KHCIOT MW OCHOBAaHWM, CTPOCHUS
OpPraHUYeCKUX M HEOPraHWYECKUX COEIUHEHUH (BKIIIOYasi CTEPEOXHMHUIO),
XUMHUYECKYH0 KUHETUKY U XUMUYECKYI0 TEPMOIMHAMHUKY;

KJIaCCU(PUKANUIO M HOMEHKJIATYPY HEOPraHWYECKUX W OPraHUYECKHUX
COCJIMHEHUM;

NPUPOIHbIEe UCTOYHUKH YTIIEBOJIOPOAOB U CIIOCOOBI UX MepepaboTKH;
BeleCTBA M MAaTepHaJbl, IIMPOKO MCIOJb3yeMble B NIPAKTHKE: OCHOBHBIC
MeTaJUUIbl U CIUIaBhI, rpaduT, KBAPI, MUHEPAJbLHbIE yI00PEHUSI, MUHEPAJIbHBIC
U OpraHUYeCcKUe KHUCIIOTHI, IIEJI0YH, aMMHUaK, YIiIeBOAOPOAbl, (PEHOJ, aHUIIUH,
METaHOJI, 3TaHOJ, STUJICHIJIUKOJb, TJIMIEPUH, (OpPMAJIbICTU, alleTaabIerul,
alleToOH, TJIFOKO3a, caxapo3a, Kpaxmaj, KJeTdyaTka, aMUHOKHUCIIOTBHI, OEJKH,
HMCKYCCTBEHHBIC BOJIOKHA, Kay4dyKH, IUIACTMACCHI, HPBI, MbLUIa U MOIOIINE
CpEICTBa;
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OcBoeHne coaepkaHusi y4eOHOW JUCHMIUIMHBI «XHUMHS», OOECleuynBaeT
JOCTHKEHUE CTYyACHTaMU CIEAYIOIUX Pe3yJbTaTOB:

JUYHOCMHBIX:

- YyBCTBO TOPAOCTH U YBAXKEHHUS K UCTOPUM U JOCTHKEHUAM OTEUYECTBEHHOU
XUMHYECKOW HAyKW; XUMUYECKH TPaMOTHOE TIOBEIEeHHE B MpodeccroHaIbHOM
JEeSTENbHOCTH W B OBITY TpH OOpamieHud ¢ XUMHYECKUMHU BEIleCTBAMH,
MaTepHallaMH U MPOIeCCaMMu;

- TOTOBHOCTb K MPOJOJKEHUIO OOpa30BaHMs W TOBBIINICHUS KBaTU(pUKAIMU B
n30paHHO TpodecCuOHATBHON JESTENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETEHIIUHN B 3TOM;

- YMEHHE WUCIOIb30BaTh JOCTHKEHUS COBPEMEHHONW XUMHUYECKOW HAyKU H
XUMUYECKUX TEXHOJOTUM sl TOBBIIMIEHUS COOCTBEHHOTO HHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MPOPECCUOHATIBHON JeATENbHOCTH;

Memanpeomemnplx

- WCIIOJIb30BAaHUE Pa3IMYHbIX BUJOB [O3HABATEIILHON JEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbIX omnepalnuid (MOCTAaHOBKM 3ajauu, (HOPMYJIHPOBAHUSI TUIIOTE3,
aHajdu3a W CHHTE3a, CpaBHEHUsA, OOOOIICHHUS, CHUCTEMAaTHU3allMU, BBISBICHUS
MPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H, MMOMCKA aHAJOTOB, (POPMYJIUPOBAHUS BHIBOJOB)
JUTSL PEelIeHUs] MOCTABICHHOM 3a/laud, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(HaOntofeHusl, HAy4YHOrO HSKCIEPUMEHTA) ISl M3Y4YeHHUS pPa3duyHbIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAMMOCTH
CTaJIKUBAThCS B MPOheCCHOHAIBHOU cdepe;

-  UCIOJIb30BaHUE PA3JIMYHBIX HMCTOYHUKOB JUIS TOJYYEHHUS XUMHUYECKOU
uH(pOpMAaIK, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH ISl JOCTHXKEHHUS XOPOIIMX
pE3yJIbTaTOB B MPOPECCUOHATILHOM cepe;

npeomMemuulx:

- cOpMHUPOBAHHOCTH MPEJCTaBICHUI O MECTe XMMHUU B COBPEMEHHOW Hay4dHOU
KapTUHE MHpa; TOHUMAHHE POJU XUMUU B (POPMHUPOBAHUU Kpyrozopa H
(GyHKUIMOHANBHON IPaMOTHOCTH Y€JIOBEKA ISl PEILIEHUs TPAKTUUECKUX 3a/1a4;
-BJIQJICHUE  OCHOBOIOJIATAIONIUMU  XUMUYECKUMHU  TOHATUSIMHU, TEOPHUIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHHE  XMMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJaJCHUE OCHOBHBIMHU METOJAMHU HAy4YHOrO TO3HAHUS, HCIOJIb3YEMbIMU B
XUMUU: HaOIIOJICHUEM, OIMCAHUEM, H3MEPEHUEM, HSKCIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBSACHITH PE3YJAbTATHl MPOBEICHHBIX OMBITOB U JI€TATh BHIBObI;
FOTOBHOCTb U CHOCOOHOCTH MPUMEHSATH METOAbl IO3HAHUS TIPU PEUICHUH
MPaKTUYECKUX 3a]1ay;

- cOpMHUPOBAHHOCTH YMEHHS JaBaTh KOJIWYECTBEHHBIC OICHKW W TPOU3BOJUTH
pacyeThl 0 XUMUYECKUM (popMyJiaM U ypaBHEHHSIM;

- BIIaJIeHUE TPAaBWJIAMH TEXHUKHU O€30MaCHOCTH MPHU MCIOJIb30BAHUM XUMHUYECKHUX
BEIIECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOW IMO3HMIMH TO OTHOIICHHIO K XHMHUYECKOU
uH(pOpMALIHH, TTOTYYaeMOUN U3 pa3HbIX UCTOUYHUKOB.

1.4 Kosin4ecTBO 4aCOB HA OCBOCHHE MPOTrPAMMBbI JUCHMILIUHBI:

MaKCUMaJIbHON y4eOHOUN Harpy3ku 117 4acos
B TOM YHCJIE:

00s13aTeNIbHON ayIMTOPHON yueOHOM HArpy3ku 78 4acos;
CaMOCTOSITEILHOU pabOTHI 39 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOHN JUCIUIIJIAHBI

2.1. O0beM yueOHOH TUCHUIIMHBI M BUAbI y4eOHOH padoThl

Bupa yueOHo# padboThI Oobvem uacos

MakcumajibHasi yueOHasi HArpy3Ka (Bcero) 117
Oobs13aTes1bHAsI ayAUTOPHAs1 Y4eOHasi HArPYy3Ka (Bcero) 78
B TOM YHUCJIE:

Jlexumn 41
JlaGopatopHbie 3aHATHS 32

IIpakTyeckue 3aHATUA 5
CamocrosiTesibHast padora o0yuyarouierocs (Bcero) 39
IIpomesxcymounas ammecmayus 6 popme [{DK 6 1 cemecmpe, 6 popme
oupgepenyuposarnnozo 3auema 60 2 cemecmpe




2.2. TemaTndeckuii IV1aH U coep:xxkaHue yuyeOHoi qucuuniaunsl bJ1.08 XUMUS

HaumenoBanue
Pa3aesioB U TeM

Coaep:xanue yuedOHOT0 MaTepuaJia, JJadopaTopHble U MPAKTHYECKHE
padoThl, camocTosITeIbLHAs padoTa o0yuawuuxcs, Kypcopasi pa6ora
(mpoeKT) (ecau npedycmompennl)

0O0nem
4acoB

Yposennb
OCBOEHHS

1

2

4

BBenenue

Hay‘IHBIC METOJIBI ITO3HAHUS BEIISCTB M XMUMHUYECKUX SBICHHH. Poib
SKCOCPUMCHTA U TCOPUU B XUMHUHU. MO,E[CJ'II/IpOBaHI/Ie XUMHYCCKHUX IMPOLECCCOB.

1

PA3ZJIEJI 1. OBIIIASA U HEOPTAHUYECKAS XUMMA

Tema 1.1
OCHOBHbBIE IOHATHS U
3aKOHBI XUMHUH

Coaepxxanue yuefHOro MaTepuaJa:

Jlexun

1. OcHoBHbIe moHATHS XUMUH. BemiectBo. AToM. Monekyna. XuMUYECKUH
aneMeHT. Amnotponus. [IpocTeie U crnokHble BemiecTBa. KauecTBeHHBIN u
KOJIMYECTBEHHBI COCTaB BEMIECTB. XHMHYECKHE 3HAKH ¥ (OPMYJIBL.
OTHOCHTENFHBIE aTOMHAs X MOJIEKYJIsipHAs Macchl. KonndecTBo BemecTsa.

2. OcHoBHbIe 3akoHbl XUMHMH. CTexuoMmeTpusi. 3aKOH COXPaHEHHUS Macchl
BelIeCTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYISAPHOH CTPYKTYpBI.
3akoH ABOTaAPO U CIEICTBHSI X HETO.

3. PacueTHbIe 3aa4i Ha HAXOXKICHHE OTHOCHTEIIFHON MOJICKYJISIPHOW MAacCHI,
onpezieNieHre MaCCOBOH JIOJIM XUMUYECKHX DJIEMEHTOB B CJIO)KHOM BEIIECTBE.

JlaGopaTopHble 3aHATHS

HpaKTI/I‘IeCKI/IC 3aHATUA

KoHTponbHBIe paboTHI

CaMocrosiTeJbHast padoTa 00y4alOUXCH

1. CocraBneHre XUMIIECKUX (GOPMYII IO BasleHTHOCTH. OtipeneneHne
OTHOCHTEIBHON U MOJIEKYJISIPHOH MaccChl, KJIacca HEOPTaHNIECKUX
COEAMHEHNH, MPUMeEpEl, Ha3BaHus. (PaboTa ¢ KHUroH, KOHCIIEKTOM.)




@opMBI H METO/IbI KOHTPOJIA: IPOBEPKA MUCHMEHHBIX PabOT, OLIEHKA U
aHAJIN3 ¥ KOHCIIEKTOB.

Tema 1.2.
Iepuoguyeckuii
3aKOH H
Ilepuoguyeckas
CHCTEMA XHMHYEeCKHX
ssementoB JI.U.
MenpgeneeBa u
CTpOeHHE aTOMa

Coaepxanue yueOHOro MaTepuaJa:

Jlexun

1. Ilepuonuyeckuii 3axon JI.A. MenaeneeBa. Otkpertue JI.11. MenneneeBsiM
[epmogmueckoro 3akona. [lepumommueckuii 3akoH B (opmymmpoBke JI.U.
Menneneesa.

Ilepmogmueckas Tabnua XUMHYECKHX JIIEMEHTOB — TpadudaecKkoe

0TOOpaXCHUE MEPHOTUIECKOT0 3akoHA. CTPYKTypa MEepHOANIECKOH TaOIHIIBI:
nepuobl (Manble v 6oJbIlne), Fpynnsl (TJ1aBHAs U MOOOYHAs).
Crtpoenue atoma u mnepuoauyeckuii 3axon/[.U. MenaeneeBa. ATom —
clIoXHasE JacTuia. Sapo (IPOTOHBI M HEHTPOHBI) M SJEKTPOHHAs 000JOYKa.
U3zotonbl. CTpoeHHE 3JICKTPOHHBIX O00OJIOYEK AaTOMOB 3JEMEHTOB MaJbIX
nepro1oB. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
OONBIIIX TIEpHOIOB (TIEPEXOAHBIX AMeMeHTOB). [loHsATHE 00 OpOUTANAX. 5-, p- H
d-OpbuTany. DIeKTpOoHHbIE KOHOUTYPAIIMH aTOMOB XUMUYECKHX JIEMEHTOB.

JlaboparopHble 3aHATH

1. MonenupoBanue noctpoenus [leproandeckoil TaOIUIBI XUMUIECKIX
AIIEMEHTOB.

DopMbI H METOIbI KOHTPOJISA: aHATIN3 U OLICHKA J1abopaTopHOil paboTHL.

[TpakTuueckue 3aHATHS

KonTponpHbIe paboThl

CamocrosiTesibHasi padoTa 00y4aromuxcs
1.CoBpeMenHass  QOpMyIHpPOBKa  IEPHOAMYECKOTO  3aKOHA.  3HAYCHHUE
MEPUOANYECKOTO 3aKOHA M NEPUOJUUYECKON CUCTEMBl XMMHUYECKUX 3JIEMEHTOB
J.M. MenneneeBa nas pa3BUTUS HAYKU M NOHMMAaHUS XUMHUYECKON KapTUHBI
mupa. (Pabota ¢ yaeOHUKOM, COCTaBICHHE KOHCIIEKTA);
2. [ToaroroBka pedepaTtoB ¥ MYJIbTUMEIUIHBIX MPE3CHTAIIMN HA TCMBI:

e Xusub u nesrenvHocts J.M. Menpaeneena.




10

o «llepuoanyeckomy 3aKoHy OyAyILee HE TPO3UT PA3PYIICHUEM...».

e Cunre3 114-ro anemeHTa - TpuyMd pOCCHHCKHUX (PU3HUKOB-SIIECPIIMKOB.
W3otonsl Bogopoaa.

@DopMBbI U METObI KOHTPOJIA:

1. ®ponTanbHeI onpoc 1o Temam: «llepuoanueckuii 3aK0H U IepUOANYE-
ckas cuctema .M. MenneneeBa», «CTpoeHHe aToMa U MEPUOIUUECKUN
3akoH J[.U. Mennemneenay.

2. TIpoBepka MUCHMEHHBIX TOMAITHUX 3aJaHuH 10 TeMe «OCHOBHBIE
MOHATHUS ¥ 3aKOHBI XUMHUK.

3. 3amuTa pedepaToB U TEMOHCTpAIHS TPE3CHTAIHH.

Tema 1.3
CTtpoeHue BemecTsa

Coaepxxanue yueOHOro MaTepuaJa:

Jlexyun

1. MonHasi xumMu4eckasi cBA3b. KaTHOHBI, NX 00pa3oBaHKe U3 aTOMOB B
pe3yibTaTe Mmpolecca OKHUCICHUs. AHHOHBI, UX 0O0pa3oBaHHE W3 aTOMOB B
pe3ynbTaTe Tmpolecca BOCCTaHOBIEHHUS. VOHHast CBsI3b, Kak CBSA3b MEXKIY
KaTHOHaMHM M AaHMOHAMM 3a CYeT JJIEKTPOCTaTUYECKOIO MPUTSIKEHHUS.
Knaccudukanust MOHOB: MO COCTaBy, 3HAKy 3apsa, HAIMYHIO TUAPATHOU
obostoukn. MoHHbBIE KprcTaTndeckre peretkn. CBOWCTBA BENMIECTB ¢ HOHHBIM
TUTIOM KPUCTAJUIMYECKON PELIETKH.

2. KoBajeHTHass XuMH4YecKasi CBSI3b. MexaHu3M o00Opa3oBaHU
KOBaJIGHTHOM CBsI3U (oOMeHHBIIH u JIOHOPHO-AKIIETITOPHBIH ).
DNeKTpoOTpUIIaTeIbHOCTh. KOBalleHTHBIE TOJISIpHAsT W HEMOJISIpHAs CBS3U.
KpaTHOCTh KOBaneHTHOM CBsI3U. MOJNEKYIApHBIE U aTOMHBIE KPUCTAJUIMYECKUE
pemetkn.  CBoiicTBa  BEIIECTB C  MOJEKYJSIPHBIMH W aTOMHBIMH
KPUCTAJUIMYECKUMHU PELIeTKaMHU.

3. ArperaTHble COCTOSIHMSI BellleCTB M BOJOPOAHAsi CBA3b. TBeproe,
KHUJIKOE W Ta3000pa3HOe COCTOSIHMS BemiecTB. [lepexona BemecTBa M3 OHOTO
arperaTHoro COCTOsIHUS B Apyroe. Bogopoanas cBs3b.

YucTtele BemecTBa U cMecH. [lonsatre o cMecu BemiecTB. I OMOreHHBIS
n TereporeHHbie cMmecu. CocTaB cMeced: oObeMHas M MaccoBas JIOJIH
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KOMIIOHEHTOB CMECH, MaccOBast JOJIsl PUMECEH.

Jducnepcubie cucrembl. [lonstue o qucnepcHoit cucreme. JlucnepcHas
(a3a u aucnepcuonHas cpena. Kimaccudukanus aucnepcHbIx cucteM. [loHsaTHE
O KOJUIOMIHBIX CUCTEMAX.

JlaGopatopHble 3aHATHS

1. IlpuroroBneHue cycrneH3nu kapOooHaTa Kausus B Boge. [loryuenne
SMYJIBCUH MOTOPHOTO Macia. O3HaKOMIICHHE CO CBOMCTBAMH ANUCIIEPCHBIX
CHCTEM.

DopMBbI U METOIbI KOHTPOJISI: aHAIN3 U OIIEHKa J1ab0opaTOpHOH pabOTHI.

HpaKTI/I‘{GCKI/IC 3aHATUA

KoHTponbHbIe paboThI

CaMocTrosiTeJbHasi padoTa 00y4alOIUXCH
1. MeTtanandeckasi cBf3b. MeTammnyeckas KpPHCTAIMYECKass pEIIEeTKAa |
METaJUTMUeCKast XHUMHUYecKass CBs3b. DHU3MUECKHe CBOHCTBA METaJlIOB.
(CocraBneHne JOTUKO-TUIAKTHIECKUX CTPYKTYP IO TEME)
2.0mpezeseHde CTENEHH OKHCICHUS B CIOXHBIX BemecrtBax. (Pabora c
KHHUTOU, KOHCTIEKTOM. )
IMoaroroBka pedepaToB U Mpe3CHTALMI HA TEMBI:

e [lna3zma — yeTBepTOE COCTOSHUE BEIECTRA.

e AmopdHbIe BeLeCTBa B IPUPOJIE, TEXHHUKE, OBITY.
®DopMBbI B METOIbI KOHTPOJIS:

1. 3amuTa pedepaToB U AEMOHCTPAIUS MPE3CHTAIIHH.

2. MaguBuayansHeIH onpoc no TeMe «CTpoeHue BelecTBay.

Tema 1.4
Boaa. PacTtBopbl.
DJIeKTPOTUTHYECKAS
JHCCOUATHS

Conep:xxanne yueGHOro MaTepHasa:

Jlexuun

1. Bopa. PactrBopbl. PacTtBopenme. Bona kak pacTBOpPHUTENb.
PaCTBOpI/IMOCTL BCIICCTB. HaCI)IHIeHHBIe, HCHACBIIICHHBIC, MNEPECHIICHHLIC
pacTBOphl. 3aBUCUMOCTH PACTBOPUMOCTH Ta30B, JKHUIKOCTEH W TBEPIBIX
BEILIECTB OT Pa3JINUHbIX (PAKTOPOB.
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MaccoBasi 107151 paCTBOPEHHOT'O BEIIECTBA. 2
2.21eKkTpoJuTHYeCKAS JHCCOLMALMSA. ONEKTPOJINTEI u

HERJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs JUCCOLUALIMSL. MexaHu3Mbl

ANEKTPOJIUTUYECKOW NUCCOLMAIUU Ui BEIIECTB C pa3IMYHBIMU THUIIAMHU

XUMHYECKON CBsi3U. [ MapaTupoBaHHBIC W HETHAPATUPOBaHHBIC HOHBI. CTETICHD

ANEKTPOIUTHYECKON AUCCOLMALINY.

JlabopaTopHbIe 3aHATHS

[IpakTuueckue 3aHATHS

1. TlpuroroBieHue pacTBopa 3aJaHHON KOHIIEHTPAIHH. 2

DopMbI H METOIbI KOHTPOJISA: aHAJIU3 U OLICHKA NMPAKTUYECKOH PabOTHI.

KoHTponbHbIe paboThI

CaMocTrosiTeJbHasi padoTa 00y4alOIUXCH

1. CunbHbIe # cradble IIeKTPoIUTEL. OCHOBHBIC TIOJOXKEHUS TEOPUU 3

ANIEKTPOJIUTUYECKOI Arcconmanny. KUciaoTel, OCHOBaHUS U COJIM Kak
aeKkTpouThl.(PaboTa ¢ y4eOHIMKOM- COCTaBJICHHE KOHCITEKTA)
2. IlogroroBka pedepaToB U MPE3CHTANNI HA TEMBI:

e PacTBOpBI BOKPYT HAC.

e Bona kak peareHT U Kak cpeza Al XMMAYECKOro IIpoliecca.

e Tumbl pacTBOPOB.

o CoBpeMeHHBIE METOIBI 00€33apaKMBAHUS BOJIEI.

e Bxiag 0TeUECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU IEKTPOIUTHIECKON

JIUCCOLUAIINH.

e YcTpaHEHHUE XKEeCTKOCTU BOIBI Ha TIPOMBIINIICHHBIX MPEANIPUATUSIX.
@DopMBbI U METObI KOHTPOJIA:

1. 3amura pedepaToB U [eMOHCTPALUS MIPE3CHTAIHH.

2. VMnauBuayansHBIA OMPOC MO TEME.

3. TlpoBepka NMCHMEHHBIX 3a/IaHUN.

Tema 1.5
Kaaccnduxanus

Coaepxanue yueOHOro MaTepuaJa:

Jlexun
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HEOPraHUYeCcKHX
COeIMHEHUH U UX
CBoOliCTBa

1. Kucaorsl M ux cpoiictBa. KuCIOTBI Kak 3JIEKTPOIUTHI, HX
KJIaCCU(HKAIHS 110 PA3IMYHBIM NMPU3HAKaAM. XUMHYECKHE CBOHCTBA KUCIIOT B
cBeTe TEOpUH 3NEKTPOIUTUYECKON JUCCOLMALINY. OcoOenHoctu
B3aMMOJCHUCTBUS KOHLICHTPUPOBAHHOM CEPHOM U a30THOU KUCIIOT C METAJITIAMH.
OCHOBHBIE CITOCOOBI TIOTYYCHUST KHCIOTBI.

OcHoBaHusi M uX cBoiictBa. OCHOBaHUS KaK D3JEKTPOJUTHI, HX
KJIaCCU(HKAIHS MO PA3TMIHBIM MPU3HAKaM. XUMHYECKUE CBOHCTBA OCHOBAHUI
B CBET€ TEOPUHM  DIIEKTPOJIMTHUYECKOW  nuccoumanuu.  PasnoxeHue
HEpaCTBOPUMEBIX B BOAe OCHOBaHWWA. OCHOBHBIE CIOCOOBI TONTyYCHHS
OCHOBaHMI.

2. Conmm m ux cBoiictBa. Conn kak anekTpoiutsl. Conu cpenHue,
KHCIIbIE W OCHOBHBIE. XHMHUYECKHM CBOWCTBAa COJIeH B CBET€ TEOpUHU
UIEKTPOIUTUIECKOH quccoranui. CriocoObl MOTyIeHHUs CONEeH.

[Mupponus coneil.

JlabopaTtopHbie 3aHATHS

1. WcnplTaHue pacTBOPOB KHCIOT MHAMKATOpaMu. B3auMmonelicTBue mMeTamioB
¢ kucinoramMd. BsaumojelicTBME  KHCIOT €  OKCHAAMH  METaJUIOB.
B3anmopeiicTBie KUCIOT ¢ OCHOBaHUAMHU. B3anMozeiicTBiE KUCIOT € COJIAMH.
2. UcnpiTanue pacTBOPOB LIesiouel HHAMKaTopaMu. B3anMoneicTBue mienouen
¢ consamu. Pa3niosxeHue HepacTBOPUMBIX OCHOBAHMM.

BzaumoneiictBue coneli ¢ metaiiamMu. B3anmoaeicTBue conei Apyr ¢ Apyrom.
I'unponus coneit pa3IuyHOro TUIA.

@DopMBbI H METOIbI KOHTPOJIAA: aHAIIN3 H OLICHKA 1a00paTOPHBIX padoT.

HpaKTI/I‘IeCKI/IC 3aHATUA

KoHTponbHbIe paboTHl

CaMocrosiTeJbHast padoTa 00y4alOHXCH

1. Oxcuasl u ux cBoiicTBa. CoxeoOpasyromye 1 HecoIeo0pas3yroie OKCHIBI.
OcHoBHBIE, aM(pOTEpHbIE U KUCIOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKkTepa
OKCHJIa OT CTEIICHH OKHCIICHUS 00pa3yIOMIero ero Merauia. XUMHIECKHe

=
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cBoiicTBa okcuoB. [Tomyuenne okcunos. (CocTaBieHHE IOTHKO-

JUTAKTHYECKUX CTPYKTYP TO TEMe) 3
2. Iucconmanus KUCIOT, OCHOBaHUM, cosiell. YpaBHeHUe ruaposinsa. VoHHble
ypaBHEHUS peaknuil. YpaBHeHHA dekTponusa. (Pabora ¢ KHUTOH,
KOHCTICKTOM. )
3. INoaroroska peepaToB U NPE3CHTANIl HA TEMBI:

e CepHas KHCIOTA — «XJIe0 XUMHUECKOH TIPOMBIIIICHHOCTI.

e llcnonp30BaHHE MHHEPATBHBIX KHCIOT HAa MPEANPUATHAX Pa3INdHOIO

pohuIs.

e Okcupl ¥ COJIM KaK CTPOUTENbHbIE MaTepHaIbI.

e Hcropus rumca.

e [loBapeHHas CONb KaK XMMUYECKOE CBIPhE.

e MHOroiaukuil KapOOHAT KaJIbLKs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
@DopMBbI U METObI KOHTPOJIA:

1. 3amura pedepaToB U IEMOHCTPALUS MIPE3CHTAIHH.

2. NHauBHIyanbHBIH OMPOC MO TEME.

3.IIpoBepka NMCHbMEHHBIX 3aJJAHUH.
Tema 1.6 Coaepxxanue yueOHOro MaTepuaJa:
Xumnueckue peakuum | Jlexuuu
1. Knaccudpukauusi XUMUYECKMX peakuuii. Peaknmm coeanHeHwus, 2

pasnoxxeHus, 3aMelrneHus, ooMeHa. Karanmutiaeckue peakmun. OOpaTHMbIe U
HeoOpaTuMble  peakiuu. [ OMOTEHHBIE ¥  TICTEPOrCHHBIC  PEaKIIWH.
OK30TepMHYECKHE H JHAOTEPMHUYCCKHE peakiuu. TermioBoil 3ddext
XUMHUYECKUX peakiuil. TepMOXUMUYECKHE YpaBHEHUSL.
OKHCINTETbHO-BOCCTAHOBHTENbHBIe  peaknuuu. CTeneHb  OKHCIEHUS.
OKucCIuTeTh M BOCCTAaHOBJIICHHE. BOCCTaHOBHTENsF W OKHCIICHHE. MeTox
9JIEKTPOHHOro 0OanaHca A COCTAaBJIEHUS ypPaBHEHMH OKHMCIUTEIBHO- 2

BOCCTAaHOBUTEIbHBIX PEAKLUIA.
2. CxopocTh XUMHYeCKHX peakuuil. [ToHsATHE O CKOPOCTH XMMHUYECKUX
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peaknuii. 3aBHCUMOCTb CKOPOCTHM XHUMHUECKHX pEaKIUi OT pa3IU4HBIX
(GaKTOpOB:  TPUPOABI  PEarMpyIOMNX  BEIIECTB, WX  KOHIICHTPALUH,
TEMIIEpPaTypbl,  MOBEPXHOCTH  CONPUKOCHOBEHHS U MCIOJIb30BAaHUS
KaTalau3aTopoB.

OopaTuMocTh XUMHYECKHX peaknmii. OOpaTuMble 1 HeOOpaTHMBIE PEaKIINH.
XuMHUECKOE PaBHOBECHE U CLIOCOOBI €r0 CMELIEHUSL.

JlabopaTopHbIe 3aHATHS

1. Peakuus 3aMelIeHrs: MEH KeJe30M B paCTBOpE MEIHOTO KYTopoca.
Peaxrn, naymue ¢ oOpa3oBaHHEM OCaKa, ra3a WK BOJBI. 3aBHCHMOCTD
CKOPOCTH B3aMMOJICHCTBUS COJSTHON KUCIIOTHI C METaJIaMH OT UX TPUPOJIBI.
3aBHCUMOCTb CKOPOCTH B3aUMOJICHCTBHS IIMHKA C COJISTHOM KHCIOTOMH OT ee
KOHIIEHTpaInU. 3aBUCUMOCTh CKOPOCTH B3auMoaeicTBus okcuaa meau(1l) ¢
CEpHOH KHCIOTOH OT TEMITepaTypHI.

®@DopMBbI H METOIbI KOHTPOJIA: aHATIN3 M OLICHKA 1a00pPaTOPHBIX padoT.

HpaKTI/I‘{eCKI/IC 3aHATUA

KoHTponbHbIe paboTH

CaMocrosiTeJbHas paboTa 00y4aOIHXCH
1. O6paTuMocTh XUMHYECKUX peaknmii. OOpaTUMbIe U HEOOpATHUMBIE
peaknuu. XMMHYECKOE PaBHOBECHE H CIIOCOOKI ero cMenieHus. (Pabora ¢
y4eOHUKOM- COCTABJICHUE KOHCIICKTA)
2. CocTaBiieHHE OKUCIUTEIIBHO- BOCCTAHOBUTEIBHBIX peakiuu. (Pabora ¢
KHUT O, KOHCIIEKTOM. )
®DopMBI H METO/IbI KOHTPOJIS:

1. IIpoBepka MICHMEHHBIX JOMAITHAX Pa0OT.

2. 3ammrta pedepaToB U IEMOHCTPALIUS MPE3CHTAIHH.

N W

Tema 1.7
MeTtanabl "
HeMeTaJLJIbI

Coaepxanue yueOHOro MaTepuaja:

Jlexu
1. Mertanabl. OcOOCHHOCTH CTPOCHMSI aTOMOB M KpHCTaIOB. duznueckue
cBoiicTBa MetamioB. Knmaccmgpukanys MeTaNIoOB IO Pa3IMYHBIM IPHU3HAKaM.
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XuMHUecKHe CBOMCTBa METAIOB. OJIEKTPOXMMUYECKUI ps HampsKeHUil
MeTaJlJI0B. MeTtamiorepmus.
OOmue cnocoObl mosydeHUss MeTayuioB. IloHATHE O MeTauTyprHu.

IMupomeTamryprusi, THAPOMETANIYPrust H 3nekrpomeramnyprus. CrulaBel 2 2
YCPHBIC U IIBETHHIC.
2. Hemeranabl. OcoOeHHOCTH CTpOeHHs aTOMOB. Hemerasuisl — mpocTsie
BEIIECTBA. 3aBUCHMOCTh CBOMCTB TAJIOTCHOB OT UX ITOJIOXKEHHUS B
IMeproamueckoii cucreme. OKHUCIUTENBHBIE M BOCCTAHOBUTEINILHBIE CBOMCTBA
HEMETAJUIOB B 3aBHCUMOCTH OT MX MOJIOKEHUS B DALY
IIEKTPOOTPUIIATEIIEHOCTH.
JlaGoparopHble 3aHATHS
1. 3akanka u otmyck cranu. O3HaKOMIIEHHE CO CTPYKTYPaMHU CEporo u Oenoro 4 2
uyyryHa. Pacrio3HaBaHue py/J xemesa.
DopMBbI H MeTOABI KOHTPOJISI: aHAJIH3 U OLICHKa JIAOOPAaTOPHOH paboTHI.
IpakTrnyeckue 3aHATHA
1. Tlomydsenme, cobOupaHme ©  paclmo3HaBaHHe ra3oB. Perenue 1 2
OKCIICPUMCHTAJIBHBIX 3a1a4.
DopMBbI M MeTOABI KOHTPOJISI: AHAIN3 M OLICHKA NPAKTHYECKON paboThI.
KoHTponbHbIE pabOTHI -
CamocrosiTesibHasi padoTa 00y4arouuxcs 4
1. 3amuTa MeTaoB oT Koppo3uu. O0JIACTH IPUMEHEHUSI METAJIIOB, CIUIABOB. 2
(ITonroroBka pedepaTHBHBIX COOOIIEHHH HA TEMBI:
HcTopus nosydyeHus U NpoU3BOACTBA aTFOMUHMUS. 2

DIEKTPOIUTUIECKOE TTONYICHNE U padUHIPOBAHUE MEIH.
Kuzub n nestenpHOCTS . J[9BH.

Ponp MeTanmioB B HICTOPUH YETIOBEUECKON IMBUIIA3AIINH.
Ucropus oTeuecTBEeHHOW Y€pPHON METAJLTyPruu.

HcTopust oTeuecTBEHHOMN [IBETHON METalTypIruH.
CoBpeMEeHHOE METAILTYpPruiecKoe NpOr3BOICTBO.
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CrienaxbHOCTH, CBS3aHHBIC C 00pabOTKOI METaLIOB.
Poss MeTamIoOB U CIIIABOB B HAYYHO-TEXHUYECKOM IIPOTpecce.
Koppo3ust MeTayuoB 1 criocoObI 3aIIUTEI OT KOPPO3HH.

e llHepTHBIC UM O6IArOPOHBIC T'a35l)
2. [loarpymnma rajoreHoB, €€ XapakTepUCTHUKa, CBOICTBA I'aJIONEHOB.
[Toxarpymnmna Kuciopoaa u cepbl, UX aNIOTPOIIHbIe BUou3Menenus. [loarpynmna
yriepona. AxncopOIuoHHas CiocoOHOCT akTHBHpoBaHHOTO yrirs. (ITonroroska
pedepaTUBHBIX COOOIICHUH)
®opMBbI H METObI KOHTPOJIS:

1. ®poHTaNBHBINA U UHAUBUAYAJIBHBIH ONPOCHI.

2. 3amuTa pedepaToB U ASMOHCTPAIUS MPE3CHTAIIHH.

Pa3nen 2. OPTAHUYECKAS XUMMUSI 48
Tema 2.1 Copep:xanne y4eGHOr0 MaTepHaja: 6
OCHOBHBIE Jlexuuu
MOHSITHS 1. Tpeaxmer opranuyeckoii xumum.llpuposHbie, HCKYCCTBEHHbIE U 1 2
OpraHm4ecKoif XuMun | CHHTCTHYECKUE OPraHn4ecKue Bemecta. CpaBHEHHE OPraHNIeCKHX BELIECTB C
U TeOpus CTPOEHUA HCOPTaHNUYCCKUMU.
OpraHHYecKHX BanenTHOCTE. XHUMHUYECKOE CTPOCHHE KaK MOPSJOK COSANHEHUS aTOMOB
COoeMHeH i B MOJIEKYIIBI IO BaJICHTHOCTH.
Knaccudpukanns opranmdeckux BemecTB. Kiaccudukaims BerecTs
[0 CTPOCHHUIO YTIEPOJHOTO CKeJeTa M HAIHYWIO (PYHKIMOHAIBHBIX TPYIII.
I'omonoru u romonorusi. Hauana nomenknatypst [UPAC. 1 2
2. Kaaccupukauuss peakuuid B opraHmydeckoi xumuu. Peaxiuu
MPUCOEANHEeHNS (THAPHPOBAHUS, TaJIOTEHUPOBAHUS, THAPOTATIOTHHPOBAHUS,
THIPATALUH). Peaxrun OTIIETIICHUS (merngpupoBaHus,
JIETUAPOTAJIOTEHUPOBAHUS, AeruapaTannu). Peakumm 3amemenus. Peaknuu
HM30MEepHU3aIHH.
JlaGopaTopHble 3aHATHS
1. M3roToBieHre MOJesIe MOJIEKYJI OpTaHUYECKUX BEIIECTB. 4 2
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@opMBbI H METO/IbI KOHTPOJIS: aHAIIN3 U OLIEHKA J1a00opaTopHOI paboTEL.

HpaKTI/I‘IeCKI/IC 3aHATUA

KoHTponbHbIe paboTH

CaMocTrosiTeJbHas padoTa 00y4aOHXCH
1.Teopusi cTpoeHus1 oprannyeckux coeafnnenuii A.M. bBytieposa.
OCHOBHEBIE OJIOKEHUS] TEOPHH XUMHUYECKOT'0 CTPOCHHUS. I30MepHst U H30MEpHL.
Xumugeckne GopMyIIsl B MOJEITH MOJIEKYJ B opranudeckoit xumuu. (Padota ¢
y4eOHNKOM- COCTABICHHE KOHCIICKTA)
IToaroToBka pedepaToB U MPE3CHTALNI Ha TEMBI:
e KpaTkue cBeieHHs 10 UCTOPUH BO3HUKHOBEHUS M Pa3BUTUS OpraHUYe-
CKOW XHUMHH.
e Xusnup u nestenvHocTh A.M. ByTneposa.
e Buranusm u ero kpax.
e Poib 0TEYECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MHPOBOH Op-
TFaHUYECKOU XUMUHU.
e CoBpeMeHHbIE IPEACTABICHISI O TEOPUH XUMHUIECKOTO CTPOCHUS.
®opMBI H METOAbI KOHTPOJISA:
1. 3amurta pedepaToB U JeMOHCTpALUS IPE3CHTAIUH.
2. @OpoHTaJbHBIM U UHAUBHUIYaIbHBIN OPOCHL.

Tema 2.2
YriieBoaopoabl 1 X
NMPUPOIHbIE
HCTOYHUKH

Coaepxanue yueOHOro MaTepuaJa:

Jlexnn

1. AsikaHbl. AJIKaHbl: TOMOJIOTUYECKUH Psi, U30MEpUsl U HOMEHKJIATypa
alKaHOB.XMMHUYECKHE CBOMCTBa alkaHOB (MeTaHa, »dTaHAa). TOpPCHHUE,
3aMelICHHe, Pa3jIoKEeHUE, AeTHApUpoBaHue. [IpiMEeHEeHNEe aJIkaHOB Ha OCHOBE
CBOMCTB.

2. AJKeHBbl. OTHWIEH, €ro ToJy4YeHHe (IEeTHIPUPOBAHHEM JTaHa,
JIeTIONTMEepHU3aIue nonmdTHICHA ). [ OMoornaecknit pan, n3oMepus,
HOMEHKIIATypa ajKeHOB. XHWMHYECKHE CBOWCTBAa OTWJICHA: TOpPEHHE,
KaueCTBeHHbIe peakuun (oOecuBeunBaHue OpOMHOW BOABI M pacTBOpa
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NepMaHraHaTa Kayus), ruaparanus, noauMepusanus.lIpumenenue stuiena Ha 2
OCHOBE CBOMCTB.
3. luenbl u kayuyku. IloHsaTre 0 qHieHaX Kak yIriaeBOAOpOJax C ABYMs
BOMHBIMH  cBsi3siMH.  ComlpshKeHHbIE  JUEHBI. XHWMHUYECKHE CBOMCTBA
Oyramgmena-1,3 w® wW3ompeHa: oOeclBeUyHMBaHWE OpPOMHOW  BOABI U 2
nojauMmepusanus B kKayuyyku. HaTypanbHbli U CUHTETHYECKHE KaydyKu. Pe3una.
4. Aaxkunbl. AnetwieH.XUMHYECKHE CBOWCTBA aleTUIEHA: TOpEHHE,
obecrBeynBaHWe OpPOMHOW  BOJbBI, IPUCOEJMHEHHE XJIOPOBOAOpPOAA U
rugparanus. IIpuMeHeHue aneTuiaeHa Ha OCHOBE CBOMCTB. MexkiaccoBast
U30MEpUs C alKaJUeHaMH.
JlaGopaTopHble 3aHATHS
1. O3HaxoMIIeHHE C KOJUIeKIUel 00pa3oB He(hTH U POIYKTOB ee 2
nepepaboTku. O3HAKOMIICHHE C KOJUIEKIIHEH KaydyKoB M 00pa3maMu H3eTui
U3 PE3UHBI.
@DopMBbI M METO/IbI KOHTPOJISA: aHATIN3 U OLICHKA J1a00paTopHOH paboTEL.
IpakTuueckue 3aHATHS
KonTponbsHble paboThl
CamocTosiTeIbHAsI padoTa 00y4YarOIIHXCS
1. Apensl. ben3on.XuMmudeckue CBOWCTBa O€H30a: TOPEHHE, PEaKIHU 3
3amenieHus (raJoreHupoBaHue, HUTpoBanue). [Ipumenenne G6eH301a Ha OCHOBE
cBoiicTB. (PaboTa c y4eOHHKOM- COCTaBIICHHE KOHCIIEKTa) 3

2. IIpupoaHbIe HCTOYHHKH YIIIEBOTOPOIOB. [IpupoHbIii ra3: cocras,
puMeHeHue B kadecTBe ToruuBa. Hedth. CocTaB u nepepaboTka HeTH.
[Meperonka ved . HedrenpomykThr.(CocTaBlieHHE TOTHKO-THIAKTHISCKUX
CTPYKTYp IO TeMe)
3. [ToaroroBka pedepatoB U nMpe3eHTAUN HA TEMBI:

e DKOJOTHYECKHE aCIICKTHI HCIIOIb30BAHMS YTIIEBOIOPOIHOTO CHIPhSI.

e DKOHOMHYECKHE aCIEKTHI MEXIYHApOTHOTO COTPYJHHICCTRA I10

HCIOJIb30BAHUIO YTITICBOAOPOAHOT'O ChIPbA.
e lcTopus OTKPBITHA U pa3pabOTKH ra30BEIX U HEPTIHBIX MECTOPOXKICHUN
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B Poccuiickoii @enepaunu.

¢ YTIJIEBOJOPOIHOE TOTUIMBO, €TO BU/BI M HA3HAUCHHE.

e HedTs 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOTHOTO MEK/TyHA-
POIIHOTO COTPYIHUYECTBA.

e ApomaTHyeckue yriaeBoAOopO bl KaK ChIpbe ISl TPOM3BOJCTBA ECTHIU-
JIOB.

e VYTIIeBOJbl U UX POJIb B )KUBOU MIPUPOJIE.

@DopMBbI U METObI KOHTPOJISA:

1. IIpoBepka MUCHEMEHHBIX PabOT. AHAIN3 HAMMUCAHUS XUMUYECKUX
peaxnnii, XapaKTepU3yIOINX XUMIUECKIE CBOUCTBA YTIIEBOJOPOIO/IOB.
2. AHaJN3 JOTUKO-IUIAKTUYECKUX CTPYKTYD.
3. 3amuTa pedepaToB U JEMOHCTPAIUS TPE3CHTALUI.

Tema 2.3
Kucaopoaconepxamue
opranuveckue
COCIMHCHUS

Conep:xxanne y4eGHOro MaTepHasa:

Jlexuun

1. CnupTtsl. [lonydyeHue sTaHona OpoKEHUEM TIIIOKO3BI M THIpaTaueit
sTUieHa. [uapokcunpHas rpymma Kak (yHknuoHanbHas. lloHsTHE O
MpeAETbHBIX OJHOATOMHBIX CHHpPTaxX. XHMHYECKHE CBOHCTBAa O3TaHONA:
B3aHMOJICHCTBUE C HATpUeM, OOpa3oBaHHE NPOCTHIX U CIOXHBIX 3(HUPOB,
oKuciieHue B anpjaeruia. IIpuMeHeHue 53TaHOIA HA OCHOBE CBOMCTB.
AJIKOTONN3M, €r0 MOCIEACTBHUS U MPENYTIPEKACHHE.

I'muuepuH Kak NpeacTaBUTENh MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas
peaxnys Ha MHOTOaTOMHBIE CTIMPTHL. [IpiMeHeHne TinieprHa.

®enon. Ommyeckne W XUMHYECKHE CBoiicTBa (heHoma.BzaumHoe
BIMSHUE aTOMOB B MOJIEKyNe ()eHOJIa: B3aUMOAECHCTBHE C THIPOKCUIOM HATPHS
1 a30THOH kucnoToil. [lpumenenue ¢peHona Ha OCHOBE CBOUCTB.

2. Aasgeruasl. [lorstne 00 ampmermmax. AJbIeTHAHAS TPYIIa Kak
¢ynkiuonansHas. @opMmanpleru W €ro  CBOMCTBA: OKHCIICHHE B
COOTBETCTBYIOIYI0O KHCJIOTY,BOCCTAHOBJICHHE B COOTBETCTBYIOUIMH CIHPT.
IlonydyeHne  anpOerHi0B  OKUCIEHHEM  COOTBETCTBYIOIIUX  CIHPTOB.
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[TpuMeHeHue Gpopmaibaeriia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kucjaoTbl. [loHATHE © KapOOHOBBIX  KHCIOTax.
KapOokcunbHass rpynna Kak —(QyHKOMOHaJbHas. [ OMOJIOTMYECKHH  psin
IpeAeTbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomydeHue kapOOHOBBIX
KHCJIOT OKHCIICHHEM allbJICTHI0B. XMMHUYECKHE CBOHCTBA YKCYCHOH KHCIIOTHI:
o0Iye CBOMCTBA ¢ MHHEpPAJbHBIMH KHCIOTaMH W peakuusl 3TepH(UKaLUH.
IIpuMeHeHUEe YKCYCHOH KHCIOTBI Ha OCHOBE CBOMCTB. BbIcimne >XHUpHBIE
KHCJIOTBI Ha TPUMEPE MaJbMUTHHOBON M CTEAPHHOBOIA.

3. Caoxuble 3¢upshI U kupbl. [lonydeHne cioXHBIX 3UPOB peakunei
srepudukanmn. CroxHsle 3GHUpPH B NpHpoie, UX 3HadeHHe. [IpumeHeHue
CJIOXHBIX d(UPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxsbsle 3¢upbl. Kinaccndukanus xupos. XuMHYECKHE
CBOWCTBA JKUPOB: TMAPOIH3 W THIPUPOBAHHE XXUAKUX >KHUpoB. IlpumeneHue
’KMPOB Ha OCHOBE CBOMCTB.MBLIa.

JlabopaTtopHbie 3aHATHS

1. PacTBOpeHwMe TIUIIEpHHA B BOJIE M B3aUMOICHCTBUE C THIAPOKCHIOM
meau(Il). CroiicTBa yKCYCHOW KHCIOTHI, OOIIME CO CBOMCTBAMU MUHEPAIbHBIX
KHCTOT. J[oKa3aTeNnbCTBO HEMPEISIBHOTO XapaKTepa KUJAKOTO KHpa.
B3anmoeiicTBIE TIIOKO3BI H caxapo3bl ¢ ruapokcuaoM meau(ll).
KauecTBeHHas peakuys Ha KpaxMall.

®DopMBbI U METOIbI KOHTPOJISI: aHAIN3 H OIICHKA J1a00paTOPHOH pabOTHI.

[IpakTHueckue 3aHATHU

KoHTponbHbIE paboTHI

CamocTosiTeJibHasi padoTa 00y4arouuXcst

1. ¥YraeBoawl. YrieBoIbl, UX Kiaccu(UKaIms: MOHOCaxXapuabl (TJOKO3a,
(hpykTO3a), AECcaxapuapl (caxapo3a) U MOJIHCcaXapuIsl (KpaxMall U LeJITI0N03a).
I'mroxo3a — BemIeCTBO ¢ JBOMCTBEHHOW ()YyHKIHEH —  aNbIeTHIOCITHPT.
XuUMHYECKHE CBOWCTBA TJIFOKO3BI: OKHCJICHHE B TJIOKOHOBYIO KHCIOTY,
BOCCTaHOBJICHHE B COpOUT, cnupToBoe OpokeHme. [IpuMeHeHre TIIOKO3BI Ha
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OCHOBE CBOMCTB.

3HaueHUE YIJIEBOAOB B XKUBOU IIPUPOE U KU3HU yesloBeka. IlonsaTue o
peaKuuAxX NONMKOHIEHCAUH U TUAPONIN3a Ha IPUMEPE B3aUMOIPEBPALCHHUI:
rroko3a — nosimcaxapu. (Pabora ¢ yueOHHKOM- COCTaBIEHHE KOHCIIEKTA)
2. [MoxroroBka pedepaToB U MPe3eHTANNH HA TEMBI:

MertaHon: xemodunus 1 xemodoous.

DTaHOI: BeMUJaiiee 0J1aro ¥ CTPamrHoe 3710.

AJIKOTOITU3M 1 €T0 MPOPHIAKTHKA.

dopmanpaeru Kak OCHOBA MOJIyYEHHs! BEIIECTB U MaTE€PHUAJIOB IS
Moel MpoeCCUOHANBHON ICATEIBHOCTH.

MypaBbprHas KUCIIOTa B IPUPOJIE, HAYKE U MTPOU3BOICTBE.

Ucropus ykcyca.

CrnoxxHbIe 2QUpPHI ¥ UX 3HAYCHHE B IPUPOAE, OBITY U IIPON3BOJICTBE
Kupb! Kak IpOAYKT MUTAHUS U XUMHUECKOE ChIPhE.

3aMeHa )KMpOB B TEXHHUKE HEIHUILEBBIM ChIPbEM.

MBputa: mponuioe, HacTosIee, Oyayuiee.

CpeacTBa TUTHEHBI HA OCHOBE KUCIOPOACOAEPIKALINX OPTaHUYECKHUX CO-
€IMHEHUM.

Cunretnueckue motromue cpenctsa (CMC): ocTOMHCTBA M HEJOCTATKH.
YrieBobl M UX POJIb B )KUBOU MPUPO/IE.

CtpoeHue III0KO3bl: HCTOPUSI pa3BUTHS IPEACTABICHUNA U COBPEMEHHBIE
BO33PEHMUSL.

Pa3Burtue caxapHoil mpoMbllUIEHHOCTH B Poccuu.

@opMBbI U METO/IbI KOHTPOJIS:

1. 3amuTa pedepaToB U JEMOHCTPAIIHSI IPE3CHTAIINH.

2. IlpoBepka MUCbMEHHBIX pabOT. AHAIN3 HAMCAHHUS XUMUUECKUX PEaKIHi,
XapaKTEePU3YIOMNX XUMUIECKHE CBOMCTBA KHCIOPICOAEPIKAIINX
OpPTraHMYECKUX COCTUHECHUH.
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3. AHaJIU3 JOTHKO-AUIAKTUYECKUX CTPYKTYD.

Tema 2.4
A3soTconep:xamiue
opraHuveckKue
COeIMHEHHUS.
ITosmmmepbl

Coaepxanue yueOHOro MaTepuaJa:

Jlexuu

1. Amunsbl. Ilonatue 00 amuHax. AnudpaTHYECKHe AaMUHBI, HX
KJIacCU(UKAIMsI ¥ HOMEHKIATypa. AHHINH, KaK OpPraHHYECKOe OCHOBAHHUE.
[Nomy4yenne anmnmmHa w3 HHUTpoOeH30ma.llpuMeHeHNe aHWIMHA Ha OCHOBE
CBOMCTB. AMMHOKHCJIOTBI.

2. Beaxn.llepBuuHas, BTOpHYHAs, TPETHYHAS CTPYKTYphl OEIKOB.
XuMHIdeckne CBOMCTBAa OCIKOB: TOPEHHE, NCHATYpaIlusd, THAPOJIH3, IIBETHHIC
peakuuu. buonormuyeckne — Gynkuum  OcnkoB.Iloammepbl.  benku U
MoJIMcaxapu bl Kak OMOTMIOJIMMEDEI.

JlaGopatopHsle pabOTEI

1. PactBopenue O6enkoB B Bose. OOHapykeHHEe OETTKOB B MOJIOKE M B MSCHOM
OynpoHe. XMMHUYECKHE CBOWCTBA TIIFOKO3bI, CaXapo3bl, Kpaxmaia. 3ydeHue
CBOMCTB OENIKOB.

DopMBbI M METOIbI KOHTPOJIAA: aHATIN3 M OLICHKA J1a0opaTopHOi paboTHL.

[IpakTuueckue 3aHATHS

1. Pemenne sKkcriepuMEeHTANIBHBIX 33124 Ha HICHTU(DHUKAINI0 OPTaHIICCKAX
coelMHeHUH. Pacrio3HaBaHue M1acCTMacC U BOJIOKOH.

@DopMBbI U METObI KOHTPOJISI: aHAIHM3 U OLIEHKA MPAKTHYECKOH PabOTHI.

KoHTponbHbIE paboTHI

CamocrosiTesibHast padoTa 00y4aromuxcs

1. AMMHOKHCIOTBL Kak aMmdoTepHble OU(PYHKIMOHANBHBIE OpPTraHHYECKHE
coeanHeHnusd. XHWMHUYECKHE CBOMCTBA AaMHHOKMCIIOT. B3aMMOJEHCTBHE CO
mIeJo4aMy, KHCIOTaMH M JPYr C JAPYroM (peakuus ITOJUKOHICHCAIHH).
IlentupHas cBsI3p M monunentuasl. [IpuMeHeHHE aMHUHOKHCIOT Ha OCHOBE
cBoiicTB. (PaboTa ¢ y4eOHUKOM- COCTaBICHIE KOHCIICKTA)

2. IImactmaccel. IlomydyeHne TONUMEpPOB pEaKUUCH MOMMMEPH3ALUN |
MOJMKOHJCHCAINHN. TepMOIUIaCTHYHbIE M TEPMOPEaKTHBHBIE IUIACTMACCHI.
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[IpencraButenu miactmacc.

Bomokna, wx  kmaccudpmkanmsa.  Ilomydenme  BojokoH.  OtTnenbHEIC
MPEICTaBUTENIN XUMHYECKHX BOJOKOH. (CocTaBlieHHE JIOTHKO-ANAAKTHUECKUX
CTPYKTYp IIO TeME)

(I)OpM])l H METOAbI KOHTPOJIA: 1. AHanu3 JIOTUKO-AUAAKTHYICCKUX CTPYKTYP.
2. yctaslii onpoc. 3. IIpoBepka MUCbMEHHOTO KOHCIIEKTA.

IIpome:xyTouHas arrecranus - {ludgdepeHuupoBaHHblii 3a4eT 2
MaKCHMallbHasl yueOHasi Harpy3ka o0yJaromumxcs — 117 gaca
6 mom yucne: 00sA3aTeNbHAS aAyNTOPHAs Harpyska — 78 JacoB
caMocTosATeIbHas paboTa — 39 yacoB

JAnst XapaKkTepUCTHKU YPOBHS OCBOCHHS y4eOHOro MaTepHala HCIOJIb3YIOTCs CIeAyIoIue 0003HaYeHMs:

1. — 03HaKOMHTENBHBIN (y3HABaHHUE paHEe N3yUCHHBIX 00BEKTOB, CBOMCTR);

2. — PenpOAyKTUBHBIN (BBIMOIHEHUE AEATEIBLHOCTH 1O 00pasily, HHCTPYKIUH WU MOJ PYKOBOJCTBOM)

3. — IPOXYKTHBHBIH (IJIAHUPOBAHNE U CAMOCTOSTENILHOE BBITIOJIHEHNE ESTENEHOCTH, PElIeHHe MPOOIEMHBIX 33/1a4)
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3. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI ITUCIHUTIJIMHBI

3.1. TpeGoBanusgs K MHHUMAJIBHOMY  MATEpPHAIbLHO-TEXHHUYECKOMY
o0ecrie4eHH IO

Jlnst peann3aniuy y4eOHOM TUCIMIUTMHBI €CTh B HATUYUW YIeOHBI KaOMHET
€CTECTBO3HAHMUS.

No Haumenosanue obopyoosanus Konuuecmeso
n/n
1. | Cronsl yueHnueckue 16
2. | Crynbs 32
3. | Kadeapa 1
4. | Hocka 1
5. | UadopmarnimoHHbIi CTEHT 1
6. | Ilepuonnueckas cucteMa XMMUYECKHX 3JIEMEHTOB 1
JI.1.MenpeneeBa
7. | Tabnuia pacTBOPUMOCTH KUCIIOT, COJIeH U OCHOBAHUM 1
8. |MacmTab W CTPYKTypa WCIOJIb30BAHUS XUMHYECKUX 1
IPOLIECCOB
9. | DNeKTpoXUMHUYECKUH PsiJi HANPSKEHUN METAJIOB 1
10. | CTekyo B CTPOUTENBCTBE U APXUTEKTYPE 1
11. | IIurMeHTHI B CTPOUTENIHCTBE 1
12. | MunepanbHbie y100peHus 1
13. | [TopTpeTsl y4eHbIX- XUMHUKOB, OHOJIOTOB 8
14. | TIpubopsl uIs  JAEMOHCTPALMM 3aKOHA COXPaHEHHS m 10
BEILIECTB
15. | lIpubop I1PB 1
16. | ITpubop mist moy4eHus: ra3000pa3HbBIX BEIIECTB 1

3.2. UndopmanuoHHoe odecrnieueHne 00ydeHust
Ilepeyennb pexoMeHayeMbIX y4eOHBIX U3AaHuii, MHTepHET-pecypcos,

JAOIOJTHUTEIBbHOM JIUTEPATYPHI
OcHoBHas JauTEpaTypa:

1. Tynukun, E.M. Xumuda. B 2 4. Yacts 1. O6mmiast 1 Heopranuyeckasi XuMus :
y4eOHUK JIJIsl cpeiHero npogeccuonanbHoro oopasosanus / E. . Tynukun. — 2-e
u3a., ucnp. um gomn. — Mocksa : M3nmarensctBo FOpaiit, 2020. — 385c. —
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(ITpopeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-02748-8. — Teker
anextpouHsiil // OBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/452785

2. Tynukun, E. . Xumus. B 2 4. Yacts 2. Oprannueckas XUMus : y4eOHUK
Uit cpenHero mpodeccuonansHoro odpaszosanus / E. U. Tynukun. — 2-e u3m.,
ucrnp. u jgon. — MockBa: WMspgarensctBo FOpaiit, 2020. — 197 c. —
(ITpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-02749-5. — Texker
anextpoHHsIi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452786

3. Oprannyeckas xumusa: yueOHuk / A.W. Apremenko. — Mocksa: KuoPyc,

2018. — 528 ¢. — Jusa CIIO. https:// www.book.ru/book/924050

JlonosHuTENBHAS JIUTEPATYpa

1. Ta6puensu, O.C. Xumus : yueonuk / O. C. I'abpuensn, U. I'. Octpoymos. -
6-¢ wu3a., crep. - M. : Axamemus, 2009. - 336 c. - (Cpemnee
npodeccuoHaabHOe 00pa3zoBanue). - bubauorp.:c.332.

2. Xumus : yueonuk / JL.M. IlycroBanosa, N.E. HukanopoBa. — Mocksa :
KuoPyc, 2012. — 438 c. — Jlua CIIO https://www.book.ru/book/915055

3. boromonoBa W.B. Heoprannueckas xumusi: YueOHOoe mocobue /
boromomoBa W.B. - M.: Ampdpa-M, HNHDPA-M, 2016. - 336 c. -
(ITPO® U )http://znanium.com/bookread2.php?book=538925

4. Caenko, O.E. Xumus 11t HEXUMHYECKUX CIICIIUATBHOCTEH: pakTukym / O.
E. Caenko. - PocroB H/J]: ®enuxc, 2015. - 285 c. - (Cpennee
npodeccroHaabHOe 00pa3oBaHue).



https://urait.ru/bcode/452785
https://urait.ru/bcode/452786
https://www.book.ru/book/924050
https://www.book.ru/book/915055
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4. KOHTPO.Jb U OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM
TACHATIITAHBI

KOHTpOHB H OLICHKAa PEC3YyJIbTATOB OCBOCHUA y‘le6H01>i JAUCHUIITIMHBI OCYHICCTBIIACTCA
IperoaaBaTCyIiCM B IMPOUCCCE MPOBCACHUS MPAKTUYCCKUX 3aH5[THI>i, TCCTUPOBAHUSA, 4 TAKIKC BbI-
IOJIHECHHUA 06y‘laIOI_HI/IMI/ICH HUHAUBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, I/ICCHGHOBaHHfl.

Pe3yabTarsl 00yuyeHus
(ocBOeHHBbIE YMeHHs1, YCBOCHHbIE 3HAHHUS

®opMbI M METOAbI KOHTPOJIA M OLEHKH pe-
3yJIbTATOB 00y4YeHHUs

B pe3yabTare o0oCBOEHHSI JAMCHUILIUHBI

o0y4Jaromuiics 10J17KeH yMeTh:

e Ha3bIBaTh: W3YYCHHBIC BEIIECTBA IO
«TPUBHAJIBHOW» HWIH  MEXKIYHApPOIHOU
HOMEHKJIaTypam;

e ompefeasATb: BAJICHTHOCTb U CTCIEHb
OKHCIICHUSI XMMHYECKUX D3JIEMEHTOB, THII
XMMHUYECKOHN CBS3M B COCIMHEHHUSX, 3apsij
HOHa, IIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUIl KPUCTAITINYECKON PELIETKH,
XapakTep Cpelbl B BOJHBIX pacTBOpax,
OKHUCIIUTEID u BOCCTAaHOBHUTEb,
HaIPaBJICHUE CMELICHUS PABHOBECUS IOJ
BIIMSIHUEM PA3JIMYHBIX (PaKTOPOB, U30MEPHI
U TOMOJIOTH, NPUHAICKHOCTh BELIECTB K
pasHbIM  KjJaccaM HEOPTraHWYEeCKHX U
OPraHMYECKUX COCIUHCHUM;  Xapakrep
B3aMMHOTI'O BJIMSIHHSI aTOMOB B MOJIEKYJAX,
THANBl pEaKkIWil B HEOPraHWUYECKOW U
OPraHUYECKON XUMUHU;

®  XapaKTepu30BaTh:s-, p-, d-3JIEMEHTHI IO

UX noJiokeHuro B Ilepumoagmueckoit
cucreme JI.WI. MeHnneneeBa; oOmuue
XUMHUYECKUE CBOIiCTBa METaJIOB,
HEMETAJIJIOB, OCHOBHBIX KJ1aCCOB
HEOPraHUYECKUX " OpraHUYEeCKUX
COCAMHEHUHN; CTPOEHHE U  CBOMWCTBA
OpraHUYeCKUX COeTUHEHHI
(YyrneBogopoJoB,  COHPTOB,  (heHOJIOB,
aJIbACTHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT,  aMHUHOB, AMMHOKHCIIOT H
YIJIEBOJIOB);

® O0OBSCHATH: 3aBUCHUMOCThH CBOWCTB

XUMHWYCCKOTO J3JICMCHTa H 06pa30BaHHI>IX

AM BEIIECTB oT [IOJIOKEHUSI B
[Tepuonuueckoi cCUCTEME JN.
MeHpeneena; 3aBUCUMOCTE CBOMCTB

HEOPraHWYECKUX BEIECTB OT UX COCTABA U
CTpPOEHUS, NPUPOJY XHMUYECKOH CBS3H,
3aBUCUMOCTh ~ CKOPOCTH  XMMMYECKOU
peakuuu  OT  pa3au4HbIX  (AKTOPOB,
PEaKIMOHHON CITIOCOOHOCTH OPTaHUYECKUX
COCAVHEHUH OT CTPOCHUS UX MOJIEKYJI;

¢  BBINOJHATHL XMMHYECKHMH IKCIEPUMEHT
1o pacro3HaBaHUIO BaYKHENIINX
HEOPraHUYECKUX u OpraHUYECKUX

@opMBI KOHTPOJISI 3HAHUM:

1.MHtmBU Ay abHBII

2.I'pynnoBoit

3.KoMOuHMpoBaHHBIH

4.CaMOKOHTpPOJIb

5.@poHTaNBHBIN

MeTo1bl KOHTPOJISA:

1.Ycrubiid

2.ITuceMeHHbIN

3.IlpakTrueckuit

4.Tloypounslii 0an (oleHUBAETCS ACSITETBLHOCTD
CTYACHTOB Ha BCEX ATamax 3aHSATUS U BBIBOJIUT-
Csl UTOTOBast OIICHKA).

5.luddepernupoBanHbIii 3a4eT
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B

BEILIECTB, HOJIY4EHUIO KOHKPETHBIX
BEIIECTB, OTHOCSIIUXCA K H3YYEHHBIM
KJlaccaM COeMHEHMIA;

NPOBOAUTH pacyeTbl MO0 XHUMHUYECKUM
dopMynaaM U ypaBHEHUSIM PEaKInii;
OCYIIECTBJISATH CaMOCTOSTENBHBIN TOUCK
XUMHUYECKON uHpOpMaIN c
UCTIOJIb30BAHNEM PA3INYHBIX MCTOYHHKOB
(cpaBOYHBIX, HAy4YHBIX W  HAy4HO-
MOMYJSIPHBIX ~W3JaHUH, KOMIIBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHeTa);
MCTIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTHH
Uit 00paboOTKK M Ieperayd XUMHYECKOUN
uHboOpMAlUM ¥ €€ TPEJACTABICHUS B
pa3InYHBIX hopMax;

pe3yJbTarte O0CBOCHUSHA AUCHHUIIIMHBI

o0yuyaruuiics 10J17KeH 3HATD:

POJIb XHMHH B €CTECTBO3HAHUM, €€ CBA3b
C JIpYTMMH €CTECTBEHHBIMH HayKaMH,
3HaYeHHWE B  JKU3HH  COBPEMEHHOTO
o0111ecTBa;

BAa)KHEHIMe XHMHYECKHe TOHSTHS:
BEII[ECTBO, XUMHUYECKUU DJIEMEHT, aroM,
MOJIEKYJIa, Macca aTOMOB U MOJICKYJI, HOH,
paauKan, — auIOTPONHs, HYKIUABI U
M30TONBI, aTOMHBIE §-, p-, d-opOuTaim,

XUMHUYECKast CBSI3b,
AIEKTPOOTPUIATEIIBHOCTh,  BaJEHTHOCTb,
CTENEHb OKMCIICHHS, TUOpHUAN3AIUS

opOuTanel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJd,  MOJIb,  MOJISIpHas ~ Macca,
MOJISIpHBIM 00BEM ra3000pa3HbIX BEILIECTB,
BEIIeCTBA MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTpOCHUSI,
KOMIUICKCHBIE COCIUHEHUS, TUCIIEPCHBIC
CHCTEMBI, UCTHHHBIC pacTBOpHI,
AIIEKTPOIUTHYECKAs JMCCOLIMAIHS,
KHCJIIOTHO-OCHOBHBIE PEAaKIMU B BOJHBIX
pacTBOpax, THIPOJM3, OKHUCIEHHE W
BOCCTaHOBJICHHE, JJIEKTPOJIU3, CKOPOCTh
XUMHYECKOH peakliu, MEXaHU3M PeaKkluu,
KaTtanu3, TeruioBoH dddexT peakuuw,
SHTAJIBIIUS, TEIIoTa oOpa3oBaHusl,
SHTPONIHUS,  XMMHUYECKOE  paBHOBECHE,
KOHCTaHTa  paBHOBECUS,  YIJIEPOJHBII

CKeJIET, byHKIIMOHANIbHAS rpynna,
rOMOJIOTHS, CTPYKTYpHas u
IIPOCTPAHCTBEHHAs nu3oMepusl,

WHAYKTUBHBIH M Me30MepHBIH 3((eKTsl,
aMeKTpo I, HYKICO(pUI, OCHOBHBIE THUIIBI
peakuui B HEOPraHUYECKOU u
OPraHUYECKOU XUMUHU;

OCHOBHbIC 3aKOHBI XHMHH: 33KOH
COXpaHEHUsT MacChl  BEIIECTB, 3aKOH
IIOCTOSIHCTBA cocTaBa BEILECTB,
ITepuonnueckuit 3akod [I.M. Mennaeneesa,
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3akoH ['ecca, 3akoH ABorajpo;

OCHOBHbIC TEOPMH XUMHMHM; CTPOCHUSA
aTroma, XUMHUYECKOU CBSI3H,
AIEKTPOJTUTUYECKON TUCCOLMAINHU, KUCTOT
W OCHOBAHMH, CTPOEHUSI OPraHUYECKUX M
HEOPraHUYECKUX COCIUHEHUN (BKIIIOUYAS
CTEPEOXUMHUIO), XUMHUUYECKYI0O KUHETUKY U
XUMUYECKYIO TEPMOIMHAMUKY
KJIaCCH(PUKAUMI0O W  HOMEHKJATYpPY
HEOPraHNM4CCKUX u OpTraHN4YCCKUX
COCTMHCHUI;

NPUPOJAHbIE MCTOYHUKHU YIIIEBOJOPOJIOB
U CIOCOOBI X MepepadboTKH;

BellecTBA M MaTepualibl, IHPOKO
HCIOJIb3yeMble B MPAKTHKE: OCHOBHBIC
METaJulbl ¥ CIUIaBbl, Tpadur, KBapil,
MUHepaJIbHbIe y00peHNs, MUHEPAJIbHBIE U
OpraHuYeCcKue KUCIOTHI, IET0YH, aMMUAK,
YIIEBOJAOPObI, (PEHON, aHWIMH, METAHOIL,
3TaHOI, 3TUJIEHTJIUKOJIb, TJIMLEPUH,
dbopManpaerua, ameranbAeTHA, AaleToH,
[JIFOKO3a, caxapo3a, Kpaxmall, KJIEeTYaTkKa,
AMUHOKHCIIOTBI, O€NKH, HWCKYCCTBEHHBIE
BOJIOKHA, Kay4dyKd, IUIaCTMACChl, >KHUPBHI,
MbIJIa 1 MOIOIIIUE CPEACTBA;







