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1. IACHOPT IPOI'PAMMBI Y]
1.1.  Lenu u 3a0auu, pesynvmamul océoeHusi (3HAHHUS, YMECHUSI)

Lens:

— (QopMuUpOBaHUE Yy CTYJICHTOB XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MH-
pa Kak OCHOBBI NPUHATUSA PELICHUN B KU3HECHHBIX U MPOU3BOIACTBEHHBIX CHUTYalUSX, OTBET-
CTBEHHOI'O ITOBEJICHUS B IPUPOJIHOM CpeJie.

3agaun:

— copmMupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUECKUX MTPOLECCOB U SIBJICHUI
B OKpyXaromieil cpeae, UEJIOCTHOW HAyyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUTh YMEHHUS MPOBOAUTH PACYETHI MO0 XUMUUYECKUM (OpMyJiaM U YPaBHEHUSM XUMHUYECKUX
peaxiui, MIaHuPOBaTh U UHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX SKCIIEPUMEHTOB;

— copMHUpOBaTh HABBIKM TPOBEACHHS XUMHUYECKHUX OSKCIICPUMEHTAIBHBIX WCCICJOBAHUNA C

coOmoieHreM  TpaBuil  0€30MacHOro

oOpamieHuss C BellecTBaMU U J1aOOPAaTOPHBIM

000py/I0BaHUEM; - PA3BUTh YMEHHUSI aHATTU3UPOBATh, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCTH
1 00001maTh HHGOPMAIHIO XUMHYECKOTO XapaKTepa U3 pa3InyHbIX HCTOYHUKOB;

— copMupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH IESATENBHOCTH U XUMHUYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOLIECCOB;

— copmMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTH)KEHUNH XMMUYECKOW HAYKHW U TEXHOJOTUH Ui
pa3BUTHS COIMATIBHON M TPOU3BOICTBEHHOH cdep.

Kon
KOMIIETEHIINHU

YMmenus

3Hanug

V1 - Ha3bIBaTh HU3y4YEHHBIE BEIIECTBA
M0 «TPUBUATBHONY» WM MEXIYHAPOI-
HOI HOMEHKJIaType;

VY2 - omnpenensiTh. BAJICHTHOCTH W
CTENEHb  OKUCIEHUA  XUMHUYECKHUX
AJIEMEHTOB, THUI XUMUYECKON CBS3U B
COEIMHEHUSX, 3aps] MOHA, XapakTep
cpenbl B BOJHBIX pacTBOpax Heopra-
HUYECKUX COEAMHEHUH, OKUCIUTENb U
BOCCTAHOBUTEb,  IMPUHAIJICKHOCTD
BEILECTB K Pa3JIMUYHBIM KJIacCaM Opra-
HUYECKUX COCIUHEHUN,

V3 - XxapakTepuzoBaTh: 3JIEMEHTHI
MaJbIX TIEPUOJOB IO WX TOJIOXKE-
HUIO B nepuoaudeckoit cucreme J[.M.
MengeneeBa;, oO0mMe XUMHUYECKUE
CBOMCTBAa METAJJIOB, HEMETAJIJIOB, OC-
HOBHBIX KJIACCOB HEOPTraHWYECKHX U
OpPraHMYeCKHX COEAUHEHHI; CTpoe-
HUE€ U XUMHUYECKHE CBOMCTBA HU3Y-
YEHHBIX OPTaHUYECKUX COEIMHEHHUIA;
Y4 - OOBSCHATH:  3aBUCHMOCTH
CBOMCTB BEMIECTB OT WX COCTaBa M
CTPOEHUS; IPUPOJLY XUMUUYECKOMN CBS-
3u (MOHHOM, KOBAJICHTHOW, METaJLIH-
YEeCKOM), 3aBUCUMOCTb CKOPOCTH XH-
MUYECKON PEaKIMU U TOJOKEHHUS XH-
MHUYECKOT'O PAaBHOBECHS OT Pa3IMYHBIX

31- BaXHEHIINE XUMUYECKUE ITOHATHS:
BEIISCTBO, XMMHYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIhHBIE aTOMHas |
MOJIEKYJIIpHAs MaccChl, MOH, aJIOTPOIUS,
M30TONBI, XUMHYECKasi CBS3b, JIEKTPOOT-
pHULATENIBHOCTD, BaJICHTHOCTh, CTEIECHb
OKHUCIIEHUS, MOJIb, MOJISIpHAasi Macca, Mo-
JSPHBINA 00BEM, BEIIECTBA MOJIEKYIISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUSI, paCTBOPHI,
ANEKTPOJIUT U HEIIEKTPOIUT, DIEKTPOIIH-
TUYECKas JUCCOIMALNSA, OKHCIUTEIbh U
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTa-
HOBJICHHE, TeIIoBOM 3(ddexT peakuuy,
CKOpPOCTb XMMHUYECKON peaklMH, KaTaius,
XHMHUYECKOE pPABHOBECHE, YIJICPOIHBIN
cKeneT, PyHKIMOHANbHAS TPYIINa, U30Me-
pusi, TOMOJIOTHS;

32 - OCHOBHbBIE€ 3aKOHBI XMMHHU: COXpaHe-
HUS MAacChl BEIIECTB, IIOCTOSHCTBA CO-
CTaBa, MEPUOJUYECKUN 3aKOH;

33 - OCHOBHBIE TEOPHUU XUMHUH: XMMHUYE-
CKOW CBSI3M, DIEKTPOJIUTHYECKOM JAHC-
COIMAIIMU, CTPOCHHUS OPTAaHHYECKUX CO-
SIMHCHUN;

34 - BakHEHIIME BEIIECTBA U MaTEpHUAIbI:
OCHOBHBIE METAJJIbI U CIUIABbI, CEpHai,
COJIsIHAsl, a30THAsi M YKCYCHasi KHUCJIOTBHI;
IEJI0YM, aMMHUaK, MHHEPAJIbHbBIE ym00pe-
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(hakTOpoB; HMS, METaH, JTHJIEH, alleTUJIEH, OEH30II,
V5 - BBINOJNHATH XUMUYECKHM JKCIE-| 3TaHOJ, >KUPbI, MbLJIA, TJIFOKO3a, Caxapo3a,
PUMEHT TI0 PAclO3HABaHUIO BaXK-| Kpaxmall, KJIeT4aTka, OCJIKH, UCKYCCTBEH-
HEUIIUX HEOPraHWYECKUX U OpPTraHH-| HbIE U CUHTETUYECKHE BOJIOKHA, KaydyKH,
YECKHX BEIIIECTB. IJTACTMACCHI.

1.2. Mecmo oucyunaunwvt 6 cmpyxmype IHIICC3.

[Tporpamma 1o y4yeOHOW AMCHUIUIMHE «XHUMHUS» SBISETCS YacThIO 00Pa30BaTENbHONW MPOTPAMMBI
MOATOTOBKHU CIEIMAIIMCTOB CPEIHErO 3BeHa Mo crnenranbHocTy 15.02.16 TexHomorus MamHoCTpo-
€HUSI, B YaCTH OCBOCHHS 00I111e00pa30BaTEIbHOMN TIOTOTOBKH.

Pa3paborana Ha OCHOBaHHH MPUMEPHON padouelt mporpaMMbl 00111e00pa30BaTENbHOMN AUCHUTIIHMHBI
«Xumusy» s TpoQecCuoHaIbHBIX 00pa30BaTeNbHBIX OpraHn3aluii, pekoMeH oBanHo Dexepanb-
HBIM T'OCYJIapCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM JIOMOIHUTEIBLHOTO Ipodec-
CHOHAJIbHOrO 00pa3oBaHus «MHCTUTYT pa3BuTus npodeccuoHanbHoro obpazoBanus» (PI'BOY
JIIO UPIIO) nmis peanu3anuu OCHOBHOM MpodeccnoHanbHoil o0pa3oBarenbHol mporpamMmel CITO
Ha 06a3e OCHOBHOIO 00111ero 00pa3oBaHus C MOJIYyYEeHUEM cpeaHero oodmero oopazoBanus (IIpoTokon
Nel4 ot 30.11.2022 ®I'BOY AITO UPIIO). IIporpamma yueOHON TUCHUILUIMHBI IpeIHA3HAYCHA IS
U3yYeHHs] JTUCIHIUIMHBI «XUMHS» B mpodeccnoHanbHbIX o0pa3oBaTenbHbix opranuzamusx CIIO,
peanu3yonmx 00pa3oBaTeNIbHYIO IPOrPaMMy CpeIHEro o0miero oopa3oBaHus B Mpeesiax OCBOSHUS
OCHOBHOH TpodeccroHanbHON 0Opa3oBarenbHoi porpamMmel CITO Ha 6a3e 0OCHOBHOTO 001Iero 00-
pa3oBaHUs MPU NOJATOTOBKE CIEIIHATUCTOB CPEHETO 3BEHA.

1.3. Konuuecmeo uacos na oceoenue npoecpammabsl
00BeM 00pa30BaTEeNbHON IPOTPaMMBI B aKaJIeMUYECKHIX Yacax 56 4acoB, B TOM ducIe:
yueOHasi Harpy3ka oOydaromierocss Bo B3aMMOJICHCTBUY C IperoiaBaTesieM 56 4acos,;
caMOCTOATENIbHAs padoTa 00yJaroIerocs - - yaca.




2. CTPYKTYPA U COJAEPKAHUE Y]]
2.1.  Obvem u 6uodvl yuedbHoU pabomul

Buj yueOHoit padoThI O0bem yacoB

O0bem o0pa3oBaTe/IbHON NPOrpaMMBbl B aKaJleMHUYEeCKHX Yacax (Bcero) 56/56*

Y4yeOHasn Harpy3ka o0y4aromerocsi BO B3auMo/IeliCTBHU C NpenojgaBarte- 56/56*

JeM (Bcero)

B TOM YHUCIJIE:
TEOPETUIECKOe 00yUeHUE 44 [A4*
nabopaTopHbIE pPaOOTHI -
MIPAKTUYECKHE 3aHATHUS 12/12*
KypcoBasi pabota (IpoeKT) -

CamocrosiTesibHas padoTa o0yuawuierocs (Bcero) -

B TOM YHCIIE: -

- paboTa HaJl KypcoBoil paboToii (IPOEKTOM)

- YKa3bIBalOTCA JPYTUe BUJBI CAMOCTOSTEIILHON paOOThI MPU UX HATUYUHU -

Texywuii KOHmpob: KOHTPOJIb Ha/l BHIMOJIHEHUEM MTPAKTUYECKUX paboT, TECTUPOBAHUE, YCTHBIN
oIpoc
Ipomexcymounas ammecmayus’. nuddepeHInpOBaHHBIN 3a4eT

*B clrydac HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BAHUSA B y‘I€6HOM mnmponecce YaCTUYHO/ MCKIFOYUTEIHHO JUCTAaHITUOHHBIX 06pa-
30BaTCIbHBIX TEXHOJIOTHI - KOJHMYECTBO YacOB pa6OTBI IIIIC ¢ 06y‘IaIOHII/IMI/IC$I B JTUCTAaHITMOHHOM (bopMaTe C IIpuMce-
HCHHCM BJICKTPOHHOTO 06yqu1/151.



2.2. Temamuueckuil nian u cooepircanue

HaumenoBanue
pa3ziesioB U TEM

Copepxanue yueOHOro MaTepuana, 1abopaTtopHbie pabOThl U MPAKTUYECKUE 3aHS-
THS,
camocTosITelIbHas paboTa 00y4aroImuXCs

O0BeM
4acoB

YpoBeHb
OCBOCHHS

dopma TeKy-
I1eTO KOHTPOJIS

1

2

4

5

Pasnen 1. OOwas u
HEOPraHWYECKast XUMHUS

40

BBenenue

Copep:xanue yueOHOro MaTepuana

HayuHnble MeToabl MO3HAHUS BELIECTB U XMMHUYECKHUX SIBJICHUN. Poib 3kcme-
pUMEHTa M TEOPUM B XMMHUH. 3HAYEHHWE XMMHH TIPH OCBOCHHUHU Mpodeccuit
CIIO u crnemmansHocteit CIIO TexHMYeckoro npoduiis npopeccnoHaIbHOrO
o0Opa3oBaHHs.

TeOpeTI/IquKOC O6y‘IeHI/Ie

JlabopaTopHbie paboThI

HpaKTI/I‘leCKI/IC 3aHATUA

CamocTosTenbHast pabota 00yJyaroumxcs

Tema 1.1 OcHoBHEBIE
MOHATHA U 3aKOHBI XH-
MUU

Copep:xanue yueOHOro MaTepuana

OcHoBHbIEe OHATUA XUMHHU. BemectBo. AtoM. Moiekyna. XUMHUYECKHI 3i1e-
MeHT. Amnorponus. [IpocTeie u crnoxHble BemecTBa. KauecTBeHHBINH U KOIHYe-
CTBEHHBI COCTaB BEIIECTB. XMMHUECKUE 3HAKU U (hopMynbl. OTHOCHTEIbHBIE
aTOMHasl U MoJIeKyJsipHas Macchl. KonuuecTBo BeliecTsa.

OcHoBHbIe 3aKOHbI XuMMHMH. CTexuoMmerpus. 3aKOH COXpaHEHMsI MacChl Be-
IIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB MOJEKYJISIPHON CTPYKTYpPBI. 3aKOH
ABOrajzipo u CleACTBHUS U3 HETO.

AJJ1I0TpONHBbIEe MOAM(pUKALMHU yriiepoaa (anmmas, rpaduT), Kucioponaa (Kuc-
JIOpoJ1, 030H), oJoBa (cepoe u 6enoe 010B0). [loHATHE O XMMHYECKOW TEXHO-
JIOTMH, OMOTEXHOJIOTUU M HAHOTEXHOJIOTHH.

VYerHbII onpoc

Teopernueckoe o0ydyeHue

JlabopaTopHbie paboThI

[IpakTrueckoe 3ansTHE
Neol. BolunciieHre OTHOCUTEIbHON MOJIEKYJISIPHOM MAcChl BEMIECTBA.

CamocrogTenbHas paboTa 00yJaronmxcs

Tewma 1.2 Ilepnonnue-
ckui 3akoH u [lepuonu-

Coneprxanne y4eOHOT0 MaTepuasa

Iepuoanueckuii 3akon JI. U. MenaeneeBa. Otkpeitue . . MenneneeBbim

TectupoBanue




yecKas CHCTEMAa XUMH-
yeckux yemenToB . H.
MenaeneeBa u cTpoe-
HHE aToMa

[lepuonuueckoro 3akona. [lepuonnyeckuii 3akoH B hopmynuposke . . Men-
JieJIeeBa.

[Teproandeckast TabauIla XUMUIECKUX 3JIEMEHTOB — Tpadudeckoe oToOpaxke-
HUE TIEPUOJAMYECKOTo 3akoHa. CTpyKTypa NMEpUOAMYECKON TAaONHIIBI: TEPUOIBI
(Mastbie ¥ O0JIBIINE), TPYIIHI (TJIABHAS U TOOOYHAs).

Crpoenue atoma u llepuoauveckuii 3akon {. U. MenaeneeBa. Atom —
CIIOKHAsl yacTHia. Snpo (IpOTOHBI M HEUTPOHBI) M AJIEKTPOHHAST 00OJOYKA.
N3otonbl. CTpoeHue 37eKTPOHHBIX 0007I0YeK aTOMOB 3JIEMEHTOB MAaJIbIX MEpPUO-
10B. OCOOEHHOCTH CTPOCHHUSI ANEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 00JIb-
IIMX TEPHOJIOB (MEpeXOaHbIX eMeHToB). [loHsTHE 00 OopOuTaNsX. S-, p- 1 d-
opOuTanu. DNEKTPOHHBIE KOHPHUTYPAITUH aTOMOB XUMUYECKUX IIEMEHTOB.
CoBpemennas ¢opmynupoka [lepuonudeckoro 3akona. 3nauenue Ilepuonu-
4yecKoro 3akoHa u Ilepuoandeckor cuctemMbl XMMHUYECKUX 3nemeHToB 1. .
Menzeneena A pa3BUTHS HAYKH U TOHUMAHUS XMMHUYECKON KapTUHBI MHpA.

Teopernueckoe o0ydyeHue

JlaGopaTopHbIie paboThI

[IpaxTrueckoe 3aHsTHe
No2 XapakTepucTrika XMMUYECKOT0O JIEMEHTA 10 ero nonoxeHuto B [ICXD

CamocrosTenpHas pa60Ta 06y11a}ou11/1xc;1

Tema 1.3 Ctpoenue Be-
mecTBa.  XUMHUYECKUE
CBSI3U

Coneprkanue yueOHOro Marepuasia

HNonnas xumuyeckasi cBsi3b. KaTnoHnbl, ux o0pa3oBaHue U3 aTOMOB B pe3yJib-
TaTe MpOLEcca OKUCIECHUS. AHUOHBI, UX 00pa30BaHMUE U3 aTOMOB B PE3YJIbTaTe
Iporecca BOCCTaHOBIJICHMS. IOHHAs CBsI3b KaK CBA3b MEXKy KaTHOHAMU U aHHUO-
HaMM 3a CYET 3JIeKTpocTaTHuecKoro mputsikeHus. Kiaccudukanus MOHOB: 1O
COCTaBY, 3HaKY 3apsja, HATMYUIO TUAPATHON 00o0uku. VloHHBIE KpUCTaIMYe-
ckue peuieTku. CBOMCTBA BEUIECTB C MOHHBIM THIIOM KPHCTAJUIMYECKOM peleT-
KH.

KoBanenTHasi xummuyeckasi cBi3b. MexaHu3M o0pa30BaHUs KOBaJICHTHOH CBS-
31 (OOMEHHBIH M JOHOPHO-aKUENTOPHBIN). DieKkTpooTpuuarenbHocTs. Kopa-
JICHTHBIE TOJISIPHAs M HENOJBIpHAs CBA3U. KpaTHOCTh KOBaJIeHTHOU CBsI3H. Mo-
JIEKYJIIpHBIE U aTOMHBIE KpU- cTajindeckue pemeTku. CBoKWCTBa BELIECTB C MO-
JIEKYJIAPHBIMUA U @TOMHBIMH KPUCTANIMYECKUMHU PEIIETKaMH.

Merannu4yeckasi cBsi3b. MeTajuinueckass KpUCTaJUIMYECKasl PEIIETKA U MeTall-
JIUYecKasi XuMudeckas cBsi3b. OU3NUYECKUe CBONCTBA METAILIOB.

ArperaTHbie COCTOSIHMSI BelIeCTB M BOJAOPOAHAsA CBA3b. TBepaoe, KUAKOE U

YcrHbIi onpoc




ra3oo0pasHoe coctosiHus BemlecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOro
COCTOSIHUS B Apyroe. BogopoaHast CBA3b.

Yuctole BemecTBa U cMecH. IloHsaTre o cMecu BemecTB. | OMOreHHbIE U TeTe-
porennbie cMecu. CoctaB cMmecel: 0ObeMHass M MaccoBasi JIOJIM KOMIIOHCHTOB
CMECH, MaccoBast 10J1s1 PUMECEH.

MucnepcHbie cuctembl. [lonstue o mucnepcHoii cucreme. JlucnepcHas dasza u
nucriepcuonHas cpena. Knaccudukaus aucnepcHbx cuctem. [loHarne o koi-
JIOUJHBIX CHUCTEMAaX.

Teoperuueckoe o6ydyeHue

JlaboparopHbie paboThI

HpaKTI/ILICCKI/Ie 3aHATHA
Ne 3 BajleHTHOCTB U CTEIIEHb OKHCJICHHS XUMHYCCKUX DJICMEHTOB
Ne 4 OHpe,I[CJ'ICHI/IC H XapPaKTCPUCTHUKA BUAOB XUMHYCCKUX CBs3CH

CamocTosTenbHast pabota o0yJyaroumxcs

Tema 1.4

Bona.

PacTtBOpBI. DekTpOIHN-
THYECKast TUCCOaIHs

Copep:xanue yueOHOro MaTepuana

Boaa. PactBopsl. PactBopenne. HackilieHHbBIE, HEHACHIIICHHBIE, TTIEPEHACHI-
LIEHHBIE pacTBOPBI. MaccoBas J0Jisl paCTBOPEHHOTO BEIIECTBA
DJIeKTPOJIUTHYECKAS] AUCCOMUANUA. DICKTPOJIUTHI U HEIIEKTPOJIUTHL. Me-
XaHU3MBI AIEKTPOIUTUYECKON TUCCOLIMALINH.

CreneHb JIEKTPOJUTHYECKOH aucconranuu. OCHOBHBIC MOJOXEHUS TEO-
pUH DJIEKTPOJIUTHYECKON Auccounanuu. KHCIOThl, OCHOBaHHMS M COJIM Kak
JJIEKTPOJIUTHI.

YcrHbIi onpoc

Teopernueckoe o0ydyeHue

JlaGopaTopHble paboThI

[IpakTrueckoe 3aHsTHE
Ne5. DnexrponuTnueckas qucconuanus

CamocrosiTenbHas paboTta o0yJaronmxcs

Tema 1.5 Knaccuduxka-
s HGOpFaHI/I‘-IeCKI/IX
CO€IUHEHHUH U UX CBOMU-
CTBa

Copep:xanne yueOHOTo MaTepuana

Oxcnabl 1 ux cBoiictBa. Cosneobpaszyromnue 1 HecoseoOpasyrome okcu bl Oc-
HOBHbBIE, aM(OTEPHBIE U KUCIOTHBIE OKCUbl. 3aBUCHMOCTb XapaKTepa OKCHIa OT
CTETIEHU OKUCIIEHHUS 00pa3yoIero ero Metauia. XUMU4ecKue CBOMCTBA OKCHU-
noB. [lonydyenne okcunos

OcHoBanus 1 ux cBoiictBa. OCHOBaHHUS KaK 3JIEKTPOJIUTHI, X KJIaCCU(PUKALUS
10 pa3JUYHbIM NpU3HAKaM. XMMHUYECKHE CBOWCTBA OCHOBAHUI B CBETE TEOPHUH

TectupoBanue




IEKTPOIUTUYECKOH Tucconuanuu. PasnokeHne HepacTBOPHUMBIX B BOJIE OCHO-
BaHUil. OCHOBHBIE CIIOCOOBI OJTYYEHUSI OCHOBAHUI

Kucaorsl 1 ux cBoiictBa. KHCIOTHI Kak 3JI€KTPOIUTBL, UX KIACCUPUKALMS 110
Pa3IMYHbIM pU3HAKaM. XMMUYECKUE CBOWCTBA KUCIIOT B CBETE TEOPHUH IJIEKTPO-
auThyeckoi aucconuanuu. Oco6eHHOCTH B3aUMOAEHCTBUS KOHLEHTPUPOBAHHOM
CEpHOM U a30THOM KUCIIOT ¢ MeTaimaMu. OCHOBHBIE CIIOCOOBI IOITY4EHUS KUCIIO-
THL.

Coun n ux cBoiictBa. Conu Kak 31eKTponuThl. Coau cpeHue, KUCIble U OCHOB-
Hble. XUMUYECKU CBOWCTBA COJIEH B CBETE TEOPUH JIEKTPOJUTHUECKON AUCCOLIU-
armu. CriocoObl osrydeHus coseid. I'maponus comneit

Teoperuueckoe obydyeHue

JlabopaTopHbie paboThI

HpaKTI/I‘leCKI/Ie 3aHATHUA

CamocTosTenbHast pabota 00ydyaroumxcs

Tema 1.6 Xumuueckue
peaKIuu

Copep:xanue yueOHOro MaTepuana

Kaaccnpukanusi XMuMHYECKUX peakuuu. Peakuuu COeMHEHMs, pa3IOKEHUs,
3amernieHusi, oomena. Karanuruyeckue peaknmu. OOpatuMbie U HEOOpaTHMBbIE
peakuuu. ['OMOreHHble M T€TEpPOreHHbIE PEeAKIUH. DK30TEPMHUECKUE U BHJ0-
TepMudeckue peakuuu. TernoBoit addekr xumudecknx peakuuii. Tepmoxumu-
YECKHUE YPABHEHUS.

OKHCINTEIBHO-BOCCTAHOBHTE/IbHBIE peakuuu. CreneHb okucieHus. Okwuc-
JIUTEIb U BOCCTAHOBJICHUE. BoccTaHOBUTEND U OKUCIEHUE. METo ] DIIEKTPOHHO-
ro OanaHca JJsl COCTaBICHMsI YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

CxopocTbh XuMHYeCKHX peakuuii. [IoHATHE 0 CKOPOCTH XUMHUUYECKUX PEAKIIAM.
3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEaKLUi OT Pa3IMYHBIX (PaKTOPOB: MpUpPO-
JIbl PEarupyoIIMX BEUIECTB, UX KOHLIEHTPALUU, TEMIIEpATypbl, IOBEPXHOCTH CO-
IIPUKOCHOBEHHUSI U UCIIOJIb30BAHMS KaTaIU3aTOPOB.

OOpatuMocTh XHMHUYecKHX peakuuii. OOpaTUMble U HEOOpaTUMbIE peak-
1uu. XMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

YcrHbIi onpoc

TeOpeTI/I‘leCKOC 06yquI/Ie

JlabopaTopHbIie paboThI

[IpakTnueckoe 3aHsTHE
Ne 6 PacctanoBKa KO3 (PHUIIMEHTOB B XUMUYECKHUX PEAKIIHSIX.

CamocTosiTenbHas pabota o0ydyaronmxcs




Tewma 1.7 Metamibl u Copep:xanue yueOHOro MaTepuana 8
HEMETAILITBI MeTtajibl, ux kiraccupukanus. OcoOEHHOCTH CTPOSHHS aTOMOB M KPUCTAJI- TectupoBanue
n0B. Ou3nyeckue U XMMHUYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMHUYECKUN
psia HanpspkeHud MetamioB. O01me crnocoObl moyyeHus MeTayuioB. [lonsTue
0 METaJUTyprHH.
Hemetamnbl. OcoOeHHOCTH CTpOoeHHSI aTOMOB. OKUCIUTENLHBIE U BOCCTAHO-
BUTEJIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT UX IOJOXEHHUS B PAIY
NIEKTPOOTPHULATEILHOCTH.
Teopernueckoe oOydeHHE 8
JlaboparopHbie paboThI -
[IpakTuueckue 3aHATHS
CamocTosTenbHast pabota 00yJyaroumxcs -
Paznen 2. Opranuue- 14
CKasl XUMHUS
Tema 2.1 OcHoBHBIE Coneprxkanue y4eOHOro Marepuasia 2
noHsATus oprannyeckor | Ilpeamer opranmyeckoi xumum. [IpupoaHbie, HCKYCCTBEHHBIE M CUHTETHYE- YcTHBI onpoc
XHUMHHU U TEOPHUS CTPOE- | CKUE OpraHMyecKHe BelecTBa. CpaBHEHHE OPraHMYECKUX BEILECTB C HEOpra-
HUSl OPTAaHUYECKUX CO- | HUICCKUMHU.
e IMHEH U BanentHocTh. X¥MHUECKOE CTPOCHUE KaK MOPAJOK COSAMHEHUS aTOMOB B MO-
JIEKYJIbI 110 BAJIEHTHOCTH.
Teopus crpoeHus oprannyeckux coennnenuii A. M. Byrieposa. OcHOBHbIE
IIOJIOKEHHS TEOPUN XMMHMUYECKOTo cTpoeHus. M3omepus n n3omepsl. Xumude-
ckre GOpMyIbl U MOJIETTH MOJIEKYJT B OPraHUUYECKON XUMUHU.
Knaccudukannsa opranmveckux BemecTB. Krnaccudukamus BemecTB Mo
CTPOCHHIO YIJIEPOJIHOTO CKEJEeTa U HaJIM4YMI0 (PYHKIMOHANBHBIX rpynn. ['omo-
soru ¥ romonorusi. Hauana nomenxnarypst [IUPAC.
Kunaccndukanusa peakuuii B oprannyeckod xummuu. Peakiuu npucoenu-
HeHUsl (TUIPUPOBAHMS, TAIOTEHUPOBAHUS, TUIPOTATIOTEHUPOBAHUS, THAPATA-
1un). Peakuuu oTmiernsieHus (AETHAPUPOBAHUS, IETUIPOTralOTeHUPOBAHUS,
neruaparanun). Peakiyu 3amenenus. Peakiium nzomepuzanuu.
Teopernueckoe oOyueHue 2

JlabopaTopHbie paboThI

IIpakTueckue 3aHsATHS

CamocrosTenbHas paboTa 00y4aronmxcs




Tema 2.2 YrneBoaopo-
JIbl U UX [IPUPOJIHEIE
HCTOYHUKHU

Coneprxanue yaeOHOT0 MaTepuasa

AJIKaHBbI. AJIKaHbI: TOMOJIOTUUECKHUI psAJl, ©30MEPHUSI U HOMEHKJIATypa aJIKaHOB.
XUMHYecKHe CBOMCTBA allkaHOB (METaHa, 3TaHa): TOpEeHUe, 3aMelIeHHe, pa3io-
XKeHue, aeruapuposanue. [I[puMeHeHne aJkaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, €T0 MOJIYYEHHUE (JEerHIpUPOBAHUEM ITaHA, 1ENOJUMEPU3ALH-
el monudTUiIeHa). ['OMONOrnYecKkuid psii, U30Mepusi, HOMEHKJIATypa aJKEHOB.
XUMHUYECKHE CBOIMCTBA ATUJICHA: TOPEHHE, KAUeCTBEHHbIE peakuuu (obeciBeun-
BaHUE OpPOMHOI BOJABI U PacTBOpa MEpMaHTaHaTa Kajus), TUApATalus, MOoJIuMe-
puzanus. [lpuMeHneHune 3TuneHa Ha OCHOBE CBOMCTB.

Juenbl 1 kayyyku. [IoHsATHE O IMEHAX KAK yIrIeBOAOPOAAX C IBYMs JIBOWHBIMU
cBs3siMu. ConpspKeHHBIE AMEHBI. XMMHUYECKUE CBOMCTBa OyraaueHa-1,3 u u3o-
npeHa: obeclBeunBaHue OpPOMHOW BOJABI M IMOJMMEpH3alus B Kayuykud. Haty-
paibHBIN U CHHTETHUYECKHUE KaydyKH. Pe3uHa.

AJIKUHBI. ALleTHIeH. XMMUYEeCKUE CBOMCTBA alleTUJICHA: TOpeHue, 00ecIBEY -
BaHHe OPOMHOI BOJIbI, MPUCOEINHEHUHN XJIOpOBOAOpoaa u ruapatanus. [Ipume-
HEHUE alleTHJIEHA Ha OCHOBE CBOMCTB. MeXKiaccoBas M30MEpHUs C ajKajueHa-
MHU.

Apenbl. benzon. XumMudeckne CBOWCTBA OCH30JIa: TOPEHUE, PEaKIUH 3aMelle-
HUs (TajJoreHupoBaHWe, HHUTpoBaHuWe). [IpuMmeHeHume OeH307a Ha OCHOBE
CBOMCTB.

IIpupoaHble HCTOYHMKH YIa1eBOAOPOAOB. [IpupoaHslii ra3: cocras, npuMeHe-
Hue B kadectBe TorumBa. HedTh. CoctaB u mepepaborka nHedtu. Ileperonka
HedTH. HedTenpoayKThl.

VYceTHbII onpoc

Teopernueckoe obydyeHue

JlabopaTopHbie paboThI

HpaKTI/I‘leCKI/IC 3aHATHA

CamocTosiTenbHast pabota o0yJaroumxcs

Tewma 2.3 Kucnopopco-
JeprKalie opraHuyde-
CKHE COEUHEHUS

Copep:xanne yueOHOTo MaTepuana

Cnuprsl. Ilonydyenue 3taHona OpOXKEHUEM TIIIOKO3bl M THApATalMel 3TUIICHA.
I'mapokcuiibHas rpymmna kak (GyHkIuoHanbHas. [loHsATHE O MpenenbHBIX OAHO-
aTOMHBIX CIIUPTaxX. XMMHUYECKHE CBOWCTBA ATaHOJA: B3aUMO/JICIICTBUE C HATpH-
eM, 00pa3oBaHME MPOCTHIX U CIOXKHBIX 3QHUPOB, OKUCIIeHUE B anpaerus. [lpume-
HEHHME 3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEICTBUS Ul Opra-
HU3Ma 4YelloBeKa W MpelnynpexaeHue. [MuuepuH Kak NpeicTaBUTENb MHOTO-
aTOMHBIX cniipToB. KauecTBeHHasi peakiisi Ha MHOroaroMHble cupThl. [Ipume-

VYeTHBII onpoc
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HEHUE TIIULEPUHA.
®eHon. DOuznuecKkue W XMMUYECKHE CBOiicTBa (peHona. BzanmMHoe BiusHHUE
aTOMOB B MOJIEKYJe (peHoJsa: B3aMMOJCHCTBHE C TMAPOKCHIIOM HATPUS U a30T-
HOM KkucnoToi. [Ipumenenue ¢eHosa Ha OCHOBE CBOWCTB.

Aabaeruabl. ITonarue o6 anpaernjax. AnbaerujHas rpymnmna kak (QyHKIHO-
HanbHast. DopManpIerug U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOLYHO KHC-
JIOTY, BOCCTaHOBJICHHE B COOTBETCTBYIOIIMH crnupT. [lomydeHue anpaerunos
OKHCJICHMEM COOTBETCTBYIOLIMX cnUpTOB. IIpuMenenne dopmanpaeruia Ha oc-
HOBE €r0 CBOMCTB.

KapGonoBbie kucjaorbl. Ilonstie o xapOOHOBBIX KucioTax. KapOokcuimbHas
rpymnmna Kak (yHKIHOHaNbHas. ['OMONOTHYECKHA s MPEAeIbHBIX OJHOOCHOB-
HBIX KapOOHOBBIX KHCIOT. [lonydeHne kapOOHOBBIX KHCIOT OKUCICHUEM allbJie-
rUI0B. XMUMHUYECKHUE CBOWCTBA YKCYCHOHM KHCIIOTHI: OOIIME CBOWCTBA C MHHE-
pPaJIbHBIMHU KUCJIOTaMU U peakuus drepudukanuu. lIlpuMenenue ykcycHoil kuc-
JIOTHI HA OCHOBE CBOMCTB. BpIcIIne XUPHBIE KUCIOTHI HAa IPUMEPE NAJIbBMUTHHO-
BOH U CTEapUHOBOM.

CaosxxHble 3pupsbI U KUPbI. [loaydyeHue cinoxHbIX 3(pUpoB peakuuen repudu-
kauuu. CioxxHsle 3¢upbl B Ipupoje, ux 3HaueHue. [IpuMenenne cinoxHbix 3¢ u-
POB Ha OCHOBE CBOMCTB.

Kupsr kak cnoxusle 3¢upsl. Kinaccudukanus xupoB. XUMHYECKHUE CBOHCTBA
KHUPOB: TUAPOJIN3 U TUAPUPOBAHUE KUJKUX KUPOB. IIprMeHeHue »xupoB Ha oc-
HOBE CBOMCTB. MbuIa.

YrueBoasbl. YrieBojbl, UX Kiaccu(uKalys: MOHOCAXapu/ bl (III0K03a, PPYyKTO-
3a), qUcaxapu/ibl (caxaposa) v Mmojucaxapu/bl (Kpaxmai U IeJITi0I103a).
I'moko3a — BemecTBO ¢ IBOMCTBEHHON (YHKIMEH — albAerua0CIupT. XUMHU-
YECKHUE CBOMCTBA TIIFOKO3bI: OKHMCIIEHHE B TNIFOKOHOBYIO KHMCIIOTY, BOCCTaHOBIIE-
HUE B copOuT, cnupToBOoe OpokeHue. [IprMeHeHHe TIJIIOKO3bI Ha OCHOBE
CBOMCTB. 3HAaUE€HHUE YIJIEBOJIOB B KUBOU NPUPOJE U KU3HU uesoBeka. [lonsatue o
peakuusax MOJUMKOHACHCALMU W THIPOJM3a Ha NPUMEPE B3aWMOIPEBPAICHUMN:
TUIIOKO03a MOJUCAXaAPHL.

TeOpeTI/I‘leCKOC 06yquI/Ie

JlabopaTopHbie pabOThI

HpaKTI/I‘-ICCKI/Ie 3aHATUA

CamocTosiTenbHas pabota o0ydyaroumxcs

Tema 2.4 Azorconep-

Coneprxanne y4eOHOTo MaTepuasia

11



JKalllye opraHnyeckue Amunbl. [Tonarue 06 amuHax. AnugpaTHuecKkue aMUHbI, UX KiIaccu(UKaus u
coequHenus. [lonume- | HOMEHKJIATypa. AHWIMH KaK OpraHuyeckoe ocHoBaHue. [lonyueHune aHuIMHA

pbI

u3 HUTpoOeH3ona. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJIOTbI. AMUHOKHCIIOTHI KaK aM(oTepHble TU(PYHKINOHAIBHBIE Op-
TaHUYECKHE COEIMHEHMs. XUMHUYECKUE CBOWCTBA aMHHOKHUCIIOT: B3aUMOJEHi-
CTBHE C LIEJIOYaMH, KHCJIO- TaMH M JAPYr C APYroM (peaklus MOJMKOHJEHCa-
uun). [lentuanast cBsi3p ¥ nonunenTusl. [IpuMeHeHre aMUHOKHCIIOT Ha OCHO-
BE€ CBOMCTB.

Beaxu. Ilepuunas, BTopuyHasi, TpETUYHAsA CTPYKTYpbl O€IKOB. XUMUYECKHE
CBOMCTBa OEJKOB: FOpPEHHUE, JICHATYpalUs, THAPOIIHN3, IBETHBIE peakuuu. bro-
Joruueckue GpyHKIH OSKOB.

osmmepsl. benku u nonucaxapuapl kak ouononumepsl. [lnactmaccesr. Ilomy-
YeHHE MOJMMEPOB pPEaKIMed MOJMMEpHU3aluy U MOJUKOHAEHcauuu. Tepmo-
IUIaCTUYHBIE U TEPMOpPEAKTUBHBIE IacTMmacchl. [lpeacraBurenu miacTMacc.
Bonokna, ux knaccugukanus. [lomyyenue BojgokoH. OTAenbHbIE MPEICTaBH-
TeJIM XUMUYECKHUX BOJIOKOH

YcrHbINM onpoc

Teopernueckoe o0ydyeHue

JlaGopaTopHbIie paboThI

[IpakTrueckue 3aHsATHS

CamocTosTenbHast pabota 00yJyaroumxcs

HuddepennmpoBaHHbIN
3a4er

Ilepeyenb BonpocoB k Au(GepeHHPOBAHHOMY 324€Ty

1.

2.

[Ipenmer u 3amaun xumMun. HaydHble MeTOIbI MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBIEHUN. Pob skcme-
PUMEHTA U TEOPUU B XUMHUH.

OcHOBHBIE IOHATHS XUMHH: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, AJJIOTPOIIHS.

OcHOBHBIE 3aKOHBI XMMHUH: 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA, 3aKOH ABOra/ipo, 3aKOH COXPaHEHHUS
MaccChl BEIECTBA, epuoanuecknii 3akon .M. Mennaeneena.

Crpoenue Ileprognueckoi cuctemMsl xumuueckux aneMeHToB .M. MenzaeneeBa, 3aKOHOMEPHOCTH H3-
MEHEHHS CBOWCTB B CUCTEME U €€ 3HAUCHHUE.

Crpoenune atoma xumudeckoro anemeHrta. IIpuBectu npumep Ha anemenrtax 1-3 mepuoga IICXO JI.U.
Menneneesa.

CoctaB 1 cTpoeHue BelecTBa. XuMudeckas ¢popmyia. OTHOCHTEIbHAS aTOMHAsi U MOJIEKYJISIpHAs Mac-
ca. MaccoBasi 10J1s1 2JI€eMEeHTa B XMMHYECKOM COE€IUHEHUH. BBIUMCINTD MAacCOBYIO JOJIO 3JIEMEHTOB B
coeZiMHeHuH (1o BEIOOpY MperoiaBaTens).

12
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.

23.

Tunel XMUMUYECKOM CBSI3U: MOHHAsA, KOBAJICHTHAs, METAJUIMYECKas, BOJOPOAHAS, MEXaHHU3M oOpa3oBa-
HUSI, CBOMCTBA BEUIECTB C Pa3IMYHBIMU XUMHUYECKUMHU CB3MU. [IpuBecTu nmpumMep cxembl 00pa3oBaHUs
KaQ)KJIOTO TUIIA CBA3U.

JlucriepcHble CUCTEMBI: COCTaB, KJIACCH(PHUKAINU, IPUMEPHI BEIIECTB, CBOIICTBA BEIIECTB.

YucTtele BemecTBa U cMecHu. Bunapl cmecel, ux 3HaueHHe. BhIUMCINTE MacCOBBIE JOJIUM KOMIIOHEHTOB
BEIIIECTB B CMeCH (110 BEIOOPY MpEeroiaBaTens).

OcCHOBHBIE MOJIOKEHHSI TEOPUH IIEKTPOIUTUYECKON ArCcorUaliu, GOpMyIUpPOBKa U UX CYIIHOCTH. 3a-
nucaTh YpaBHCHHE B MIOHHOM BUJIE (IO BBIOOPY MperogaBaTers).

KucioTel B cBeTE TEOPUU IIEKTPOIUTUUECKON TUCCOLMALNN: TOHATUE KKHUCIIOTBI», UX CBOMCTBA U 3HA-
YyeHHe. 3arnucaTh ypaBHEHUS pEeaKlUii B HOHHOM BUJE, TOATBEPKIAIOIIUE CBOWCTBA KUCIIOT.

OcCHOBaHHUSI B CBETE TEOPUHU IIEKTPOJUTUYECKON AUCCOLMALMU: MOHITHE «OCHOBAHUS», UX CBOMCTBA U
3HaueHue. 3anucaTb ypaBHEHUs peakluii B MOHHOM BUJI€, IIOJITBEPKJAIOLINE CBOMCTBA OCHOBAHUI.
Conu B cBETE TEOPUU 3JIEKTPOJIUTUYECKON JTUCCOLMALMU: TIOHITHE «COJM», UX CBOMCTBA M 3HAYCHHUE.
3anucarh ypaBHEHUS PEaKIMil B MOHHOM BU/JIE, TOATBEPHKAAIOIINE CBOMCTBA COJIEH.

OKcubl B CBETE€ TEOPUHU JIEKTPOIUTHUECKON JUCCOIMALMU: TIOHITHE «OKCUIbI», UX CBOMCTBA U 3HaYe-
Hue. 3anucaTh ypaBHEHUs peakluii B MOHHOM BH/JIE, IOATBEPKIAtOIINE CBONCTBA OKCHJIOB.
Knaccudukanum XuMHUECKUX PEaKIHii: IO KOJIMYECTBY U COCTaBy PEareHTOB U MPOAYKTOB PEaKIUH, 0
M3MEHEHHIO CTETICHN OKHCJICHHUS, TI0 TeTIOBOMY 3 (PEKTY, 0 HATMYHIO KaTalu3aTropa, mo Ga3zoBoMy co-
CTOSIHUIO U T.JA. [IpuBecTu mpuMepsl ypaBHEHUN peakInil K KaxX10i KiaccuuKaimm.

Cxopocth XxuMuueckoi peakiuu. MakTopel, BIUAIONIME HA CKOPOCTh XUMHUUYECKOW peakiuu. XuMuie-
CKOE€ paBHOBecHE U CIocoObl ero cmemieHus. [lpuBectu mpumep cnocoOOB CMEIICHHUS] XUMUYECKOTO
PaBHOBECHSI Ha PEAKIMU CUHTE3a aMMHAKa.

Mertamnst: monoxenue B [ICXD JI.M. MenneneeBa, cTpoeHre aToMa, (pU3ndeckiue 1 XUMUIECKUE CBOM-
CTBa, NpuMeHeHue. IlpuBecTn mpumepbl XMMMUYECKUX pPEAaKIMi METaUIOB HAa KOHKPETHBIX IpHUMepax
(YpaBHEeHHsI 3aIMCaTh B MOJIEKYJISIPHOM M HOHHOM BHJIE).

Bakneiiue MeTanibsl IPOMBIIIJIEHHOCTH: CBOMCTBA, UX npuMeHeHue. CIijiaBbl: BUJbI, UX IPUMEHEHHE.
CrniocoOblI Nostyd4eHrs METaJJIoB: O0IIME Tarbl IPOU3BOCTBA, BUJIbI METAILTYPIHH C TPUMEpPAMHU.
Koppo3us MeTamioB: MOHATHE, BUIbI KOPPO3UH U CIIOCOOBI 3aIUTHI OT KOPPO3HH.

Hewmerannel: nonoxenue B IICXD J[.M. MenzaeneeBa, crpoeHue aroma, pU3NYECKUE U XUMHUYECKHE
CBOMCTBa, NMpuMeHeHue. [IpuBecTn nmpuMepbl XUMUYECKUX PEaKLMi HEMETANIOB Ha KOHKPETHBIX IPU-
Mepax (ypaBHEHHMsI 3alMCaTh B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE).

Teopust crpoeHus: oprannyeckux coenuHeHuil A.M. bytiepoBa: MpeanocslIKd CO3/1aHus, MOJ0KEHUS
TEOPUU U UX MOSICHEHUE C IPUMEPAMH, €€ 3HaUE€HUE JJIs1 Pa3BUTHUS XUMUU.

AJIKaHBI: COCTaB, CTPOCHHE, U30MEPHsl, HOMEHKJIATypa, pu3nuecKiue U XMMUYECKHe CBOWCTBA, CIIOCOOBI
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24.

25.

26.

27.

28.

29.

30.

MoJIyuyeHue, IpUMEHEHHE.

AJKeHBI U aNKUHBI: COCTaB, CTPOCHHUEC, U3OMCPUSL, HOMCHKJIATypa, (1)I/I3I/I‘-I€CKI/IC U XUMHUYCCKUC CBOfICTBa,
CIocoObl OJTyYeHUe, IPUMEHEHHE.

ATKagueHsl U apeHbl: COCTaB, CTPOCHHE, U30MEPHsI, HOMEHKJIATYpa, (U3HUECKUE U XUMHUECKUE CBOM-
CTBA, CIIOCOOBI MOJIy4eHUE, TPUMEHEHUE.

CrupThl: cOoCcTaB, CTPOCHUE, H30MEPHs, HOMEHKIIATYpa, PU3NICCKUE U XUMUYECKUE CBOWCTBA, CITOCOOBI
MOJIy4yeHue, IPUMEHEHHE.

KapOoHOBBIE KUCIIOTBI: COCTaB, CTPOSHUE, U30MEPHUs, HOMEHKIATYpa, PU3NICCKUE U XUMUIECKHUE CBOM-
CTBA, CIIOCOOBI MOJIy4eHUE, TPUMEHEHUE.

YTneBoasl: COCTaB, CTPOSHHUE, H30MEPHUs, HOMEHKIIATYpPa, (PU3HUECKUe U XMMHUYECKHE CBOWCTBA, CIIOCO-
OBl OJTyYeHUE, IPUMEHEHHE.

A3oTcoaepkaie OpraHuYecKHe COCIWHEHUS — aMHUHBI, aMUHOKHCIIOTBI, O€JKH: COCTaB, CTPOCHHE,
M30MepHUsl, HOMEHKJIATypa, GU3NYECKUEe U XUMUYECKIE CBOWCTBA, CIIOCOOBI MOTy4YeHHE, TPUMEHEHHUE.
[Inactmaccel. [Tonydenne noJiMMepoB peakuuen MoauMepru3aluy U NOJIMKOHACH AU, TepMoniacTuy-
HbIE ¥ TEPMOPEAKTUBHBIE I1acTMacCchl. OCHOBHBIE IPEJICTABUTENHN IJIACTMACC.

Bcero

56/56*
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3.1 Tpebosanus k mamepuanbHO-MeXHUYECKOMY 0becnedenuio
Peanuzamus Y I Tpebyer Hamu4us:
ITomemenue -45. KaOuHEeT ecTeCTBEHHOHAYYHbIX AUCLMILIMH JUJIS MPOBEACHUS MPAKTUYECKUX
3aHATUM,  JUCUUIUIMHAPHOW,  MEXIMCUUIUIMHAPHOM M MOAYJIBHOM  IOATOTOBKH.
AymuTopus YKOMIUICKTOBaHA YYEHHUYECKOH MeOenbio u 1ockoil. Kommbrotep, cTos ¢ pakoBu-
Hou. Crenn «llepumommueckas cucrema xumuueckux siaeMeHToB JI.M. MenneneeBa». CteHn
«PacTBOpUMOCTD KHCIIOT, OCHOBaHU, coJiell B BOJIE U cpefia pacTBOpoB». CTeH «DIEKTPOXH-
MUYECKHI psa HanpsbkeHus MetamuioBy». Crtenp «KoHcranThl nucconuanuu Kuciaoty. CreHa
«Koncrantsl auccounanuu ocHoBanui». Crenn «Kapra mupa". Komiekuus metamwion. Kosiek-
nus «Hedts u ee npoayktery. Komnekius «Munepaisl u ynoopenus». Komneknus «KaMeHHbIN
yronby. Komnekuus «Amomunnii» ['moOyc 3emnu ¢usudeckuit (9mr). MynbTumenuitnoe 060-
pyIoBaHUE: MPOEKTOP, IKPaH, KOMIbIOTED (2 mT).
[Tomemenue -24. buOnmMoTeKa, YUTAIBHBIA 3a]l C 30HOM JUISI CaMOCTOSITEIBHON paOOTHI.
Aynuropus yKOMILIEKTOBaHa yueHHueckoil mebenbto. Kommbroteps (3 mr) ¢ qocrynom B UH-
tepuet, DUOC, 3BC. [Tpuntep.

3.2. Vuebno-memoouuecxoe u ungopmayuonroe obecneuenue
[lepedyeHb peKOMEHTyeMbIX YIeOHBIX M3IaHHIA:

e (OCHOBHBIC HCTOYHUKH:
1. Pymsurtuc, I'. E. Xumus. 10 kimacc. ba3oBeiii ypoBens : yueOnuk / I'. E. Pymurtuc, @. T.
denpaMad. - 9-e uza. - Mocksa : UsparensctBo "[Ipocsemienue”, 2022. - 224 ¢. - ISBN 978-5-
09-099536-8. - Tekcr : anexrponHbId. - URL: https://znanium.com/cataloa/product/2090093
2. Pymsutuc, I'. E. Xumusa. 11 xnacc. ba3zoseiii yposens : yueOHuk / I. E. Pynsuruc, @. I
®enpaman. - 9-e 3. - Mocksa : U3marensctBo "[IpocBemenne", 2022. - 224 c. - ISBN 978-5-
09-099537-5. - Tekcrt : anekTponnsiid. - URL: https://znanium.com/catalog/product/2090096

e JlomOTHUTENHHBIC UCTOYHUKU:
1. Audpunorenosa U.B. Xumus. ba3zossiii ypoBens: 10—11 kmaccsl : yueOHuk it coo / U. B.
AuncdunorenoBa, A. B. baokos, B. A. IlonkoB. - 2-¢ u3n. ; ucnp. u gomn. - Mocksa : FOpaiir,
2023. - 290 c. - (ObmeobpazoBarenbHbIi uki). - URL: https://urait.ru/bcode/530422.

e [lepuoanueckue U3aHUsA:
1. BectHuk MockoBckoro yHusepcurera. Cepus 2. Xumus : Hayy. )xypHai / MI'Y. - Mockaa,
2019-2023. - Beixogur 1 pa3 B 2 wMecsma. - OcHoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / Hayuno-uccnenoBarenbckuii UHCTUTYT OHO-
MeaunuHckoi xumun uM. B.H. OpexoBuua (MockBa). - Mocksa, 2018-2023. - Berxogut 4 pasa
B roi. - U3maercs ¢ 2018 1. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumust u buonoruss / OOO MexayHapoIHbIld IIEHTP HAYKH M 0Opa3oBaHUs. -
Mocksa, 2013-2023. - HWszmaercs ¢ 2013 1. - Bexomutr 12 pa3 B romx. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu copemenHoro ecrectBo3nanus / OOO "Usparensckuii Jlom "Akanemus: EctecTBo-
sHanusa". - Ilensa, 2002-2023. - Uzmaetrcs ¢ 2001 r. - Beixomut 12 pa3 B rox. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMUU M XUMHUYECKON TeXHONIOTuH / POCCUICKUI XUMUKO-TEXHOIOTHUECKUN YHU-
Bepcutet uM. JI. 1. Menpeneesa. - Mocksa, 1999-2023. - U3naetcs ¢ 1999 r. - Berxogut 12 pas
B roa. - URL : https://elibrary.ru/contents.asp?

e VY4yeOHO-METOIHUUYECKHUE:
1. CaBenko D. @. MeTonuueckre yKa3aHHs IO BBITIOJIHCHHIO MPAKTHUUECKHX paboT o0ydaro-
LIUXCS M0 JUCHUIUTMHE «XuMus» s crnenuanbHocten: 15.02.16 TexHonorus mammHOCTpoe-
Hus; 15.02.12 MoHTaX, TEXHUYECKOe OOCTY)KMBAaHHE W PEMOHT MPOMBIIIJIEHHOTO 000pyI0Ba-
Hus (no otpacisam); 09.02.07 MudopmanmonHsle cucteMbl U mporpammupoBanue; 22.02.06
Crapounoe npousBoacTBO; 22.02.03 JluTeiiHOe MPOU3BOJACTBO YEPHBIX M IBETHBIX METAJLIOB;
23.02.07 TexHndeckoe OOCITy>KUBAaHHE M PEMOHT JBHTraTelei, CUCTEM M arperatoB aBTOMOOU-
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neit; 27.02.07 YopasneHue Ka4eCTBOM MPOIYKIIHH, POIECCOB M yCIyT (1o otpacisam); 25.02.08
Dkcrmutyaranus OSCUIOTHBIX aBUAMOHHBIX cucteM / D.@. Caenko ; Ynl'Y, ABTOMeX. TeXHH-
KyM. - 2023. - HeonybnukoBaHHBIH pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14899.

CornacoBaHo:
i / 4
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JIOJKHOCTB COTPY/IHUKA Hay4YHOU OGHOIHOTEKH [oJ5(0) MOJIHUCH Jara

¢ I opManiMoHHbIE CIIPABOYHBIE CHCTEMBI COBPEMEHHBIX WH(POPMAIIMOHHO- KOMMYHUKAIU-
OHHBIX TEXHOJIOTHI:

1. DneKTpOHHO-OMOINOTEYHBIE CUCTEMBI:
1.1. Hudponoii obpazosarenbHblii pecypc [PRsmart : smekTpoHHO-OMOIMOTEYHAs] CUCTEMaA :
caiit / OOO Kowmnanus «Ai Ilm Ap Memma». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTtyma: uis 3apeructpup. mojb3oBareneid. - TekcT :
3IIEKTPOHHBIM.
1.2. O6pazoparensHas miatdopma FOPAT : o6pasoBaTebHbIii pecypc, 3IeKTPOHHas GHOIHO-
Teka : caiit / OOO DnektpoHHoe u3maTenbctBo «FOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyrma: ajs 3aperucTpup. Mojib30BaTese. - TEKCT : AJIeKTPOHHBIM.
1.3. ba3a nannbIix «OnekTpoHHas Oubamoreka texHudyeckoro BY3a (ObC «KoHcynbTaHT CTY-
JICHTa») : DIIEKTPOHHO-OMOmmoTeyHas cuctema : calt / OOO «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum aoctyma: yis 3aperu-
CTpUP. MOJIb30BATENICH. — TEKCT : 3JIEKTPOHHBIMN.
1.4. KoHncynbpTaHT Bpaua. DJIEeKTpOHHAS MeIUIMHCKas OubinoTteka : 6aza naHHbIX : caidt / OO0
«BpIcmas MIKoJIa OpraHv3alyy U YIPaBJICHUS 3paBOOXpaHeHUEM-KOMITIIEKCHBIN METUIIMHCKUI
KOHCAITHHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s 3a-
perucTpup. noyib3oBareneil. — TeKCT : 3EeKTPOHHBIM.
1.5. Bonbmast MeauuMHCKas OUOINOTEKA : BIEKTPOHHO-OMOIMoTeyHas cucrema : caidlt / OO0
«bykamy. — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum nocryma: s
3aperucTpup. noib3oBateneil. — TeKCT : 3JeKTPOHHBIN.
1.6. OBC Jlanp : snextpoHHO-OMOMMoOTeyHast cuctema : cat / OO0 DbC «Jlanb». — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyma: st 3apeructTpup. HoJb-
3o0Baresiel. — TeKCT : 3JIEKTPOHHBII.
1.7. OBC Znanium.com : 31eKkTpoHHO-OMOMMoTeYHast cucrema : cait / OO0 «3HaHUYMY. -
Mockasa, [2023]. - URL: http://znanium.com . — Pexxum gocTyma : ajist 3aperucTpup. MojIb30Ba-
Tenel. - TEeKCT : DJEKTPOHHBIMN.
2. Koncynbrantllntoc [DnekTpoHHbIil pecypc]: cnpaBouyHas npasoBas cucrema. / OO0 «Kon-
cynbTaHT [lmoc» - DnexTpoH. naH. - Mocksa : Koncynsrantllnroc, [2023].
3. ba3bl TaHHBIX IEPUOTNYECKUX U3TAHUM:
3.1. eLIBRARY.RU: nHayunas snextponHas 6ubnuoreka : caiit / OO0 «Hayunas DnexTpoHHas
bubnuoreka». — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pexxum moctyma : ajas aBTOpH3.
IoJIb30Baresen. — TEeKCT : 2JIEKTPOHHBIN
3.2. DnekrponHas 6ubnuoreka «3narensckoro goma «I'pebennukoB» (Grebinnikon) : snex-
tpoHHas 6ubaroTeka / OO0 U1 «I'pebennnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Peskum mocTyma : i aBTOpH3. MOJb30BaTesaei. — TEeKCT : diek-
TPOHHBIN.
4. depepanbHas rocygapcTBeHHas MHQOpManuoHHas cucteMa «HanmoHanmbHasi 37I€KTPOHHAs
Ooubnmoreka» : 3MeKkTpoHHas Oubimoreka : cait / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H306.pd. — Pesxxum poctyna : s mojap3oBaresieid HaydHoW OnOmmoreku. — TeKCT : Anek-
TPOHHBI.
5. Poccuiickoe obpaszoBanue : deaepanbubiii moptan / yapeautenb OI'AY «DUITO». — URL:
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http://www.edu.ru. — TeKcT : 3IEKTPOHHBIH.
6. DnekrponHas Oubnuoreunas cucrema Yiul'y : moaynb «OnekrponHas oubmuorexka» ABUC
Mera-ITPO / OO0 «Jlata Dkcmpecey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum mocty-
ma : Ui IoJIb30BaTeneld HayqHoi OuOanoTeku. — TekeT: 3JeKTPOHHBIH.
e [IporpammHoe obecrieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOduc CranmaapTHBIIN

CoriacoBaHo:
y M
Benymwmii uHxxeHep / [Iypenko 10.B. / v [/ 23.05.2023
JomxunocTs corpynsuka YUTuT DOUO TOJIINCH Jara
3.3. Cneyuanvnvie ycrosus ons ooyuarowuxcsa ¢ OB3

B cimyuae HEeoOxoauMocTH, 00y4YarOIIMMCS U3 YMCIIA JIMI ¢ OTPAHWYCHHBIMH BO3MOXKHOCTSIMU
3J10pOBbsI (110 3as1BJICHUIO 00YUAIOIIErocsl) MOTYT IpelaraTbCsi OJHHU U3 CIETYIOLUX BAPHAHTOB
BOCTIPUATHS HHPOPMALIUHU C YIETOM MX MHIUBUAYAIBHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH:

— JUIsL JIML ¢ HApYILIEHUsIMU 3PEHUS: B IIe4aTHOW Gopme yBelInYeHHbIM mpudrom; B dop-
M€ DJJIEKTPOHHOTO JOKyMEHTa; B (opme ayaunodaiina (mepeBox ydeOHBIX MaTepHaloB B
ayauogopmar); B neyatHoil gopme Ha si3pike bpailis; uHAMBUAYalIbHBIE KOHCYJIbTAlUU C MIPHU-
BJICUCHHEM TH(IIOCYPAOTIEPEBOAUNKA; HHIUBUIYATbHBIC 331aHUS M KOHCYJIBTAIUH.

— JUIs JIML C HApYILIEHUsMU CllyXa: B Ie4aTHOW Gopme; B (hopMe JIEKTPOHHOIO JIOKYMEH-
Ta; BUJIEOMaTepHallbl ¢ CyOTUTpaMH; WHAWBUIyalbHbIE KOHCYJIBTAIIMM C MIPUBJICYEHUEM CYpJIO-
MepEeBOUMKA; MHANBUIyaJIbHBIE 3a/1aHUSI U KOHCYJIbTAIINH.

— JUIS JIUI] C HapYIIEHUSIMHU OTIOPHO-JIBUTATENILHOTO alnapaTa: B nedaTHoi ¢opme; B hop-
Me 3JIEKTPOHHOT'O JIOKYMEHTa; B Gpopme ayauodaiina; MHIAMBUIYyaJIbHbIE 3aJJaHUS U KOHCYJIbTa-
LUH.

- B Cllyyae HEOOXOJUMOCTH MHCIIOJIb30BaHMA B Yy4eOHOM IIpolecce 4YacTUy-
HO/MCKITIOUUTENIBHO JMCTAaHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOIMH, OpraHu3aunus padoThl
[IIC ¢ obyuarommmucs ¢ OB3 u nHBanuAaMM MpeaycMaTpUBAETCs B AJIEKTPOHHOM MHpOpMa-
LIMOHHO-00Pa30BaTENILHON Cpefie ¢ YUETOM MX MHAWBUIYAIBHBIX MCUXO(U3NYECKHX OCOOCHHO-
CTEH.

4. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCSA
Copneprxanue, TpeOOBaHMs, YCIOBUS U MOPSIOK OPraHU3allUd CaMOCTOSITEIbHON padoThI
o0yyaromuxcs ¢ y4eToM (popMbl 00ydeHUs ONpeaesstoTcs B coOoTBeTcTBUH ¢ «Ilonoxxenuem 00
OpraHM3alli CAMOCTOATEIbHOW pabOThl OOYYAIOMIMXCS», YTBEPXKICHHBIM YUEHBIM COBETOM

Yal'V (mporoxon Ne8/268 ot 26.03.2019r.).
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSA Y]
KoHTposb 1 OLeHKa pe3ynbTaToB OCBOCHUA Y /| OCYLIECTBIISETCS MpENnojaBaTeieM B IIPo-
11ecce MPOBEACHUS TPAKTUYECKHUX 3aHATHH U 1a00paTOPHBIX paboT, TECTUPOBAHUS, a TAKXKE BbI-

IIOJIHCHUA 06yLIaIOH_[I/IMI/IC$I HHJAWBUYAJIbHBIX SaI[aHHﬁ, I/ICCJICIIOBaHI/IfI.

Pe3ynbTaThl
(ycBOEHHBIE 3HAHUS, OCBOCHHbIE
YMEHHUS U KOMITETEHIUH )

OcHOBHbBIE TTOKA3aTENN OLICHKU
pe3yJibrara

DopmbI, METO-

JIbl KOHTPOJIS U
OLICHKH Pe3yJib-
TaTOB O0yYCHHS

V1 - Ha3piBaTh M3y4YEHHBIC BElIE-
CTBa 10 «TPUBHUAIILHON» WA MEXK-
JYHApOIHOW HOMEHKJIAType

- YMEHHE KIAacCU(PUIUPOBATH XUMHU-
YECKHUE DJIEMEHTHI, MPOCThIE BeIlle-
CTBa, HEOpraHMYECKHEe W OpraHuye-
CKHE COEIUHEHHUS, XUMUYECKHE TIPO-
1[ECCBI

V2 - onpenensite. BaJE€HTHOCTh U
CTEMEeHb OKHUCIICHUS XUMHYECKHX
9JIEMEHTOB, TUIl XUMHYECKOH CBsI-
31 B COCIMHEHUAX, 3apsj HOHA,
XapakTep CPe/bl B BOJIHBIX PACTBO-
pax HEOpPraHW4YeCKUX COCAMHEHHH,
OKHCJIUTETh W BOCCTAaHOBHTEIIb,
MPUHA]JISKHOCTh BEIIECTB K pas3-
JUYHBIM KJIACCAM OpPTaHUYECKHUX
COeIMHEHU

- MOACIIMPOBAHUC MOJICKYJI HCOPraHu-
YCCKUX U OPraHNYCCKHX BCIICCTB

V3 - xapakTepu3oBaTh: 3JIEMEHTHI
MajblX MEPUOJOB IO HX TMOJO-
JKEHUIO B IEPUOJMYECKONU CHCTE-
Me /.M. MenpaeneeBa, oOIue Xu-
MHUYECKHE CBOWCTBA METaJJIOB,
HEMETAJVIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKUX W OPraHUYECKUX
COCMHEHUH; CTPOCHHE U XUMH-
YECKUE CBOMCTBA W3YYEHHBIX Op-
TaHUYECKUX COETMHEHUI

- yMEHHUE TOJB30BaThCs 00sS3aTeIb-
HBIMH CIPaBOYHBIMM MaTepHuajlaMu:
[Tepuonuueckoil CUCTEMOW XHUMHYE-
ckux asnementoB JI. M. Menneneena,
TaONHIEH PACTBOPUMOCTH, IJIEKTPO-
XUMUYECKUM PSAOM HanpsHDKEHUH Me-
TAJJIOB, PSAOM D3JIEKTPOOTPHULIATENb-
HOCTH — JUJIsSI XapaKTEPUCTUKHU CTPOE-
HHS, COCTaBa U CBOWCTB aTOMOB XH-
MHYECKUX DJIEMEHTOB

V4 - OOBSACHATH. 3aBHCHMOCTH
CBOICTB BEHISCTB OT UX COCTaBa U
CTPOCHHUSI, TIPUPOY XUMHUUYECKOU
CBs3U (MOHHOM, KOBaJCHTHOM, Me-
TaJNINYECKOM), 3aBUCUMOCTb CKO-
POCTH XMUMHUYECKOM peakiuu U Mo-
JIO)KEHHUSI XUMHUYECKOTO paBHOBE-
CHS OT PA3IUYHBIX (AKTOPOB

- YCTaHOBJIEHHE 3aBUCUMOCTH CBOMCTB
U TPUMEHEHUS BAXKHEHIIMX OpraHu-
YECKUX COEJUHEHHM OT HUX XUMHYe-
CKOT'O CTPOEHHs, B TOM 4HCIIe U 00Y-
CJIOBJIEHHBIX XapaKTE€pPOM 3TOT0 CTPO-
eHHus (TpeferbHBIM WM Hemnpeaeib-
HbIM) U HaJWYHEeM (YHKIUOHATIbHBIX

rpymni

V5 — BBITONHATH XUMHUYECKHH
HKCIIEPUMEHT [0 PacCHO3HABAHUIO
BOKHEUIINX HEOPTraHWYECKUX U
OpraHUYECKUX BEIECTB

- YMEHHUE MPOBOJUTH CaMOCTOSITEIb-
HbIA XUMHYECKHA DKCIEPUMEHT U
Ha0II0aTh JEMOHCTPAIIMOHHBIA HJKC-
MEePUMEHT, (DUKCHPOBATh PE3YIbTAThI
M JIeJaTh BBIBOJBI M 3aKIIOUCHHUS IO
pe3yJibTaram;

- OINHCHIBaTh KOHKPETHBIC XUMHUE-
CKHE pEaKlUHu, YCIOBUS UX IPOBEJE-
HHUSI W YOPaBICHUS XUMHUYECKUMH
MPOLECCAMU

Tekymuii KoH-
TPOJIb: YCTHBIN
OIIpOC, KOH-
TPOJIb HAJ| BbI-
MOJIHEHUEM
MPAKTHICCKIX
paboT, TeCTUpO-
BaHUE

[Ipomexyrou-
Has aTTecTalus:
g depeHIm-
POBAHHBIN 3a4eT
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31 - BaHEWIINE XMUMHUYECKUE IIO-
HSATHS: BEIIECTBO, XMMHUYECKHUN
JJIEMEHT, aToOM, MOJIEKYyJa, OTHO-
CHUTEJIbHBIE aTOMHAsI U MOJICKYJISIp-
Hasi MacChl, MOH, aJUIOTPOIHS, H30-
TOTbI, XUMHYECKasi CBS3b, JJIEK-
TPOOTPHLIATENILHOCTB, BaJICHT-
HOCTb, CTENICHb OKHCIICHUS, MOJIb,
MOJIIpHAsE Macca, MOJIIPHBIA 00b-
€M, BEIIeCTBAa MOJIEKYJSIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS, pac-
TBOPBI, DJIEKTPOJIUT U HEDIEKTPO-
JIMT, JIEKTPOIUTHYECKAs JUCCOLHU-
arysi, OKUCIUTEIh M BOCCTAHOBH-
TENlb, OKHUCJIEHHE M BOCCTAaHOBIIE-
HHUE, TeIyIoBOH 3 (eKT peaxiu,
CKOPOCTh XMMHYECKOW pEaKLu,
KaTaJln3, XMMUYECKOE PaBHOBECHE,
YIJIEPOAHBIA  CKeNeT, (YHKIHUO-
HaJIbHAS TPYIINa, H30MEPHs, TOMO-
JOTHUs

- TIOHMMaHHE XUMHUYECKOW KapTHUHBI
MHpa KaK HEOThEMJIEMOW YacTH Iie-
JIOCTHOM HAYyYHOH KapTHHBI MUDA,

- 3HaHHe (MOHMMAaHHE) TEPMUHOB, OC-
HOBHBIX 3aKOHOB M Ba)KHEWIIUX TEO-
puii Kypca OpraHm4eckoid u oOrmei
XUMHH

32 — OCHOBHBIE 3aKOHBI XHUMUH:
COXpaHEHUSI MacChl BEIIECTB, I0O-
CTOSIHCTBA COCTaBa, IMEPHOIUYIC-
CKMH 3aKOH

- 3HaHue (IOHMMAaHKE) TEPMHUHOB, OC-
HOBHBIX 3aKOHOB M BaXHEHUIIMX Te€O-
puil Kypca opraHudeckod u oOmen
XMMHH, pelleHHe 3ajjad Ha OCHOBE
M3Y4YEHHBIX 3aKOHOB

33 — OCHOBHBIE TEOPUU XUMUHU:
XAMHYECKOW CBSI3U, DIIEKTPOJIH-
TUYECKOM  JIHUCCOIMAIIUU, CTpOe-
HUS OPTaHUYECKUX COSTMHCHUN

- 3HaHue (MOHMMaHHEe) TEPMHUHOB, OC-
HOBHBIX 3aKOHOB W BaXHEUIIHMX TEO-
puil Kypca opraHmdeckod u oOiei
XVMHHU, pEIIeHHE 3aJad Ha OCHOBE
M3YYEHHBIX 3aKOHOB U TEOpUH

34 - BaxkHeHIIHEe BeEIIeCTBA U Ma-
TEepPHAIbl. OCHOBHBIC METAJUTBI W
CIUJIaBbI; CE€pHasi, COJIAHAs, a30THAas
U YKCYCHAasT KHUCJIOTBI, IIEJIOYH,
aMMHUaK, MMHEpaJbHbIE ya00pe-
HHS, METaH, OJTWIEH, alleTHJIEH,
OCH30J1, DJTaHOJ, >KHUPBI, MBIIA,
TIII0OKO3a,  caxaposa,  Kpaxmal,
KJIeTYaTKa, OCJIKH, UCKYCCTBCHHBIC
U CUHTETUYECKHE BOJIOKHA, Kaydy-
KH, TJIaCTMACCHI.

- YMEHHE KJIacCU(PUIMPOBATh XUMHUYE-
CKHE DJIEMEHTHI, MPOCTHIC BEIIECTBa,
HEOpPTraHWYECKHUe W OpPraHUYeCKHe CO-
€IMHEHHsI, XUMUYECKHE TPOLIECCHI;

- YMEHHUE XapaKTepu3oBaTh oOOIIHe
CBOWCTBA, MOJY4YE€HHUE U IMPHUMEHEHHE
M3YYEHHBIX KIACCHl HEOPTaHWYEeCKHUX
U OpPraHUYECKUX BELIECTB U UX BaXkK-
HEWIINX NpPEeCTaBUTENEH

PazpaboTumk

[penoaaBarciib
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