ABTOHOMHASI HEKOMMepUecKas NpogeccuoHaIbHas 00pa3oBare/ibHasI
opranusanus « Huxeropoacknu KoJJ1eK TEIVIOCHAOKEeHUA U
aBTOMATHYECKHMX CHCTEM YIPABJICHUD)

PABOYAS TIPOTPAMMA
YYEBHOM TUCHUATIIMHBI

OY/1.09 XUMUS

CoeumnanpHOCTh: 13.02.02 «TerutocHadXeEHNUE U TEILIOTEXHUYECKOE
000pyIO0BaHUE»

H.Hosropon
2021



O100peH0 MEeTONMUYECKOM «YTBEpIKIAIO»

KOMUCCHel 3amecTuTeNb AMPEKTOpA M0
Z Y
00111e00pa30BaTebILHOTO LMK y&,ﬁ,:'@j?mf Mueckoii paboTe
o " T.B.AnnpuaHoBa

ITpotokos Ne |

ot «30» aBrycra 2021 r. /
IIpencenaTens METOAUYECKOM 74
KOMHCCHH

;?%—{”Z 7" H.K Jpysxuuuna

PaGouas nmporpamma y4eOHON AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE!
- DdenepalibHOTO TOCYIAPCTBEHHOT0 00pa3zoBarenbHOro cranaapta (nainee — ®I'OC) cpennero
o01ero 00pa3oBaHus ¢ y4€TOM PEKOMEHAAINHN IO OPraHU3aIMU TTOJIYYSHHS CPETHET0 00IIEeTo
o0Opa3oBaHUs B Ipejiesiax OCBOCHHsI 00pazoBatenbHbIX porpamm CI1O Ha 6a3ze 0OCHOBHOTO
o01ero oopa3oBaHus;
- [Ipumepnoit mporpammsl yuebnoi aucuurauasl OV J1.09 Xumus;
- ®I'OC cpeanero npodeccuoHanbHOro o0pa3zoBaHus o crenuanbHocTsM 13.02.02
«TemnnocHabxeHue U TeIIoTexHuueckoe ooopynoBanue», 09.02.01 «KoMiboTepHbIe CUCTEMBI
U KOMILIEKCHI;

- [IporpamMmel moaroToBKH crueruannctoB cpeanero 3sena (I1IICC3) no crnenuaibsHOCTIM

13.02.02 «TennocHabxeHue U TemIoTeXHuYeckoe obopynoBanuey, 09.02.01 «KommnerorepHble
CUCTEMBI U KOMILJIEKChI

Opranuzanus-pazpadorunk: AHITOO «HKTC»

Pazpaborunk: Kucenesa E.B., npenonasarens AHIIOO «HKTC»




COJEPKXAHHUE

. IACIIOPT PABOYEN IMPOI'PAMMBI YUYEBHOM
JUCHUIIJIMHBI «OY /1.09 Xumus»

. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JJUCIUILINHBI

. YCJIOBUSA PEAJIM3AIIMA YUYEBHOM JUCIUATIIMHBI

. KOHTPOJ/Ib MU OHIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JTUCIIUITJIMHBI

19

21



1. TIACHOPT PABOYEN MPOI'PAMMbBI YYEBHON
JUCHUITIMHBI «OY 1.09 Xumus»

[Iporpamma  0O0mIE00pa30BaTeIbHOM  y4eOHOM  MUCHMIUIMHBI — «XHMHS
MpeIHa3HaYeHa Il M3YYCHHS XUMHH B MPOGECCHOHAIBHBIX 00pa30oBaTEIbHBIX
opranm3amusx CIIO, peanusyrommx 00pa30BaTENbHYI0 MPOTPAMMY CPEIHETO
oOmero oOpa3oBaHMsl B TMpejenax OCBOCHHS OCHOBHOM TMpodeccroHaIbHOM
oOpazoBarensHOi nporpammbl CITO (OINIOIT CIIO) na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHHsS TIPH TOJATOTOBKE KBATM(PUIIMPOBAHHBIX pPAbOYMX, CIyXKaIUX,
CIEIUAINCTOB CPEHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii OI'OC cpennero oOuiero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKaHUIO € pe3yjibTaTam
OCBOCHHUS y4€OHOW AMCIUIUIUHBI « XUMHS», B COOTBETCTBUHU ¢ PekomeHaanusmMu
M0 OpraHU3alMy MOJYUYECHUS CPEAHEro 00IIero 00pa3oBaHus B Mpe/eaax OCBOCHUS
o0pazoBaTEIbHBIX TPOTPaMM CPEAHETO NMPOodeCcCuOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOT'O OOWIEro 00pa3oBaHUsI C Y4ETOM [IpumepHOil OCHOBHOM
oOpa3oBaTeIbHON IIpOTpaMMbl CpeaHero oOIero oOpa3oBaHHUs, OJ00pPEHHOMN
pemeHueM (denepanbHOro y4yeOHO-METOJUYECKOTO OOBEIUHEHUS IO O0IIeMy
oOpa3oBaHuio (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Conepxanue NporpaMMbl « XMMUsD» HAIIPABICHO HA JIOCTUKEHUE CIICTYIOIINUX
HeJien:

* (QopmupoBaHue y oOOyyarllIUXCSl YMEHHS OLEHUBaTh 3HAYUMOCTH
XUMHYECKOTO 3HAHUSA JUIs KaXKIOI0 YEJIOBEKa;

* (dopmHpoBaHUEe y 00yHarOIIMXCS LETOCTHOrO MPEACTABICHHSI O MUPE U POJIU
XUMHHA B CO3JIaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHBI MMDA,
YMEHHUSI OOBSCHATH OOBEKThI M MPOLIECCH OKPYKAIOIIEH 1eHCTBUTEIBHOCTH:
MIPUPOTHON, COLUMAIIBHOW, KYJBbTYPHOM, TEXHUYECKON CPEIbl, — HCIIOIb3Ys
IUISL TOTO XUMUYECKHUE 3HAHMS;

* pa3BUTHE y 0Oy4YaIOIIMXCS YMEHUI pa3ianyaTh (akThl U OLEHKU, CPAaBHUBATH
OLICHOYHBIC BBIBOJbI, BHUJETb HX CBA3b C KPUTEPUAMH OLIEHOK U CBA3b
KPUTEPUEB C ONpPENENIEHHON CHUCTEMOW IIeHHOCTEH, (QopMyIupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

* mpuoOpeTeHre OOyYaroUMMUCA OMbITa Pa3HOOOPA3HOM JESATEIBHOCTH,
MO3HAHUS W CaMOTIO3HAHUS, KIIFOYEBBIX HABBIKOB, HMCIOIINX YHUBEPCAITHHOEC
3HAYCHHUE JIJIS PA3IMYHBIX BUAOB JICATCIHHOCTH (HABBIKOB PEIICHUS POOIICM,
MPUHATUS  PEIICHWH, TIOMCKa, aHaiau3a W 00paboTku uHGOpMAIHH,
KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB H3MEPEHUH, COTPYJAHHYECTBA,
0e301acHOro o0paIeHus ¢ BEIIECTBAMU B TIOBCETHEBHOM KU3HM).

B mporpammy BKIIOUEHO cCOJEp)KaHHE, HaNpaBJIeHHOEe Ha (HOpMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX Jisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO na 6a3e ocHOBHOTO OO0IET0 00pa30BaHMsI C TIOJYYCHUEM CPEIHEro OOIIeTro
oOpa3oBaHus; MPOTPaMMBbI TIOJITOTOBKH CHEIUAINCTOB cpeaHero 3seHa ( [ITICC3).

[Iporpamma  MOXET  HCHOJB30BAThCS  JAPYTUMU  TPOdEeCcCHOHATHLHBIMU
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00pa30BaTeNbHBIMA  OpPTaHHU3AIUSIMHU,  PEATH3YIOIUMU  00pa3oBaTEIbHYIO
nporpaMmy cpeaHero oomero oopazoBanus B npeaenax ocsoenust OITOIT CIIO na
0a3e ocHoBHOrO 0011er0 00pazoBanus (IIICC3).

1.1. O6sn1acTb npuMeHeHus1 padoveil MPOrpaMmbl

PaGouas mporpamMmma yueOHOM TUCIUILIAHEI SBISETCS YaCThIO TPOTPAMMBI
MOATOTOBKH CIEHUAIMCTOB CpeIHETo 3BeHa B cooTBeTCTBUU ¢ PI'OC cpennero
obmero oopaszopanus u ®I'OC CIIO no cnenuansaocTsam 13.02.02
«TemnocHabxeHne u TeIIOTEXHUUECKOe o0opynoBanuey, 09.02.01
«KomnbploTepHbIE CUCTEMBI U KOMITJIEKCHD.

PabGouass mporpamma y4eOHOW JAMCHMIUIMHBI MOXET OBITh  HCIOJIb30BaHA
npenojiaBaresisiMid  JJis  OCYLIECTBIEHUSI  00IIeo0pa3oBaTeNbHON  MOATOTOBKU
CHEIUAINCTOB CPEHETO 3Be€Ha €CTECTBEHHOHAYYHOTO TIPOdUIIS.

1.2. MecTo y4yeOHO#i TMCHUILIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKH
CIeHATHUCTOB CPeJHEro 3BeHa’
JlucuumiauHa BXOOUT B 0OmIe0Opa3oBaTeNbHBIA IHMKI M OTHOCHUTCS K
o01eo0pa3oBaTeIbHBIM YUYEOHBIM JTUCHUTIIMHAM.

1.3. eau u 3aga4u y4eOHOH AMCHMILIMHBI — TPe0OBAaHUAL K pe3yJabTaTaM
OCBOCHMS YUeOHOI TUCIUIINHBI:

OcBoenne coxaepxkanusi ydyeOHou muctumuimael OY/[.09. Xumus obGecrneunBaet
JOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOIIHNX Pe3yJabTATOB:

* IUYHOCHIHBIX

— YyBCTBO TOPJOCTH U YBAKEHHUS K HCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOMU
XUMHUYECKON HayKW; XMMHUYECKH TPAMOTHOE IMOBEJACHHE B MPOdheCCHOHATHHOM
JEATCIBHOCTH W B OBITY MpH OOpalllEeHUHM C XUMHUYECKUMH BEIIECTBAMH,
MaTepuajiaMH U IpoLeccamMus;

— FOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBaTU(UKAIIUU B
n30paHHON TPO(EeCCHOHANBHON NEATEeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHE HCHOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XHWMHYECKOW HAyKH U
XUMHUYECKUX TEXHOJOTUN JJIS TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOUN NpodecCuOHaTbHON NeATeTbHOCTH;

* MemanpeomMemHuix:

— UCTIOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEIHLHOM ESITEILHOCTH U OCHOBHBIX
WHTEJJIEKTYaJIbHBIX orepaiuil (MOCTaHOBKH 3a7auu, GOpMYJIUPOBAHUS

TUTIOTE3, aHalu3a W CHUHTe3a, CpaBHEHUs, OO0O0OIIEHHS, CUCTEeMAaTH3allNH,
BBISIBIICHUS MPUYNMHHO-CJICICTBEHHBIX CBsI3eH, MOKUCKa aHaJIOTOB,
dbopMyIMpOBaHUST BHIBOJOB) MJIS PEIIECHUS IMOCTABJICHHOW 3ajayu, MPUMEHEHUE
OCHOBHBIX METOJIOB TIO3HAHUs (HAOTIOEHUS, HAYYHOTO OKCIIEPUMEHTA) IS
W3YYCHUS] PA3JINYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M MPOIECCOB, ¢ KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodecCHoHaNbHOM cepe;



— HCIOJIb30BAaHUE PA3IMYHBIX UICTOYHUKOB JUJISl TIOJYYEHHS] XUMUYECKOM
uH(pOpMaIU, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTD /ISl IOCTUKEHUS XOPOILIUX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe.

* nPpeOMemHbix.

- c(pOpPMHUPOBAHHOCTh MPEJCTABICHUN O MECT€ XUMHUU B COBPEMEHHON Hay4dHOMU
KapTUHE MHpa; TOHMMAaHHE POJU XUMUU B (POPMUPOBAHUM Kpyrozopa u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUYEeCKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJAralIIUMH XUMUYECKUMH TOHSATUAMH, TEOPHUIMH,
3aKOHAMM W 3aKOHOMEpPHOCTSIMH; YBEPEHHOE II0JIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHHE OCHOBHBIMH METOJAaMU HAYyYHOT'O IIO3HAHUA, HUCIOJIb3yEMbIMH B
XUMUHU:  HAOJIOJIEHWE, ONMUCaHWEe, HW3MEPEHHE, OSKCIEPUMEHT;  YMEHHUE
00pabaThIBaTh, OOBACHATH PE3YJbTAThl MPOBEACHHBIX OMBITOB U JENaTh BHIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTb NPHUMEHATh METOAbl IIO3HAHUS TMpPU PEIICHUU
IIPaKTUYECKUX 3a]1a4;

- c(OpMHUPOBAHHOCTh YMEHHS J1aBaTh KOJIMYECTBEHHbIE OLEHKH M IPOBOIUTH
pacyeTsl 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

- BJIQJICHUE NIPABUJIAMU TEXHUKU OE€30MACHOCTH MPH HCIOJIb30BAHUN XUMUYECKUX
BEILECTB;

- c(OPMHUPOBAHHOCTh COOCTBEHHON MO3UIMH MO OTHOUICHHIO K XUMHYECKOH
uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

B pesynbrate OCBOEHUSA AUCUUIUIMHBI OOYYAIOIIMICS IOJKEH OBJIAJCTh
OOLIMMU KOMIETEeHIUSIMHU

OK 1. [loHumaTh CYIIHOCTh W COLMAJIBHYI0 3HAYUMOCTh CBOEHM Oymyliei
npodeccuu, MposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIHHOCTh, BHIOMpATh THIIOBHIC
METOJbl M CIOCOOBI BBIMOJHEHHsS] MpOo(decCHOHANbHBIX 3a7ady, OLEHUBATh HX
3 PEKTUBHOCTH U KA4E€CTBO.

OK 3. [IpyHuMars perieHus B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYalUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1ecTBisATh MOUCK U UCTOIB30BaHHE WH(MOPMAIUHN, HEOOX0IUMON
111 3OPEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33]1a4, TPO(PECCHOHATIEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Mcnonb3oBaTh HHPOPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B
po¢eCCUOHATIBHON JIEATEIIBHOCTH.

OK 6. PaGotath B KOJUIGKTUBE U KOMaHae, 3(PQPEeKTUBHO 0OIIATHCS
C KOJUJIEraMH, pyKOBOACTBOM, MOTPEOUTEISIMHU.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4YJIEHOB KOMaHIbI
(MOJYMHEHHBIX ), PE3yIbTAT BHIMOJHEHUS 3a/IaHUN.

OK 8. CaMocTOSITENBPHO  ONpPEACNATh 33Ja4d  MPOPECCHOHAIBHOTO |
JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCSI caM000pa30BaHUEM, OCO3HAHHO TUIaHUPOBATH
MOBBILIICHHE KBATU(PUKAIIH.

OK 9. OpueHTHpOBaTECI B YCJIOBHUSX YacCTOM CMEHBI  TEXHOJIOTHMA
B IpO(heCCHOHATIBHON e TEIIbHOCTH.



1.4. KojJu4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl YU4eOHO# TUCUUIJINHBI
MaKCHMaJIbHOM y4eOHOM Harpy3ku odyudaronierocs 117 gacos, B TOM 4HCIIE:
00s13aTeNbHON ayTMTOPHOM yueOHOI Harpy3ku oOydaromierocs /8 4acos;

CaMOCTOATENLHOM paboThl 0Oy4Jaromierocs 39 Jacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4€0HOIl padoThI

Bun yueO6Hoii padoThI

Oo0vem uacoe

MakcumasibHasi ydyeOHasi Harpy3ka (Bcero) 117
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) /8
B TOM YHCJIE:

71a00paTOpHBIE PAOOTHI 16
KOHTPOJIbHBIE PaOOTHI 4
CamocrosiTeibHas padboTa 00y4yawierocs (Bcero) 39
B TOM YHCJIE:

MOATOTOBKA pedepaToB, JOKIAI0B 17
pabota ¢ yueOHOI, CIPaBOYHOM JIMTEPATYpPOil U HHTEPHET-pECypcamMmu

pelIeHne BapUaTUBHBIX 33/1a4 22

CO3/1aHUE MPE3CHTAlUN

IOATOTOBKA IIPOCKTA

ITpomexyTouHas arrectauus B popme quddepeHInpoBaHHOrO 3a4eTa




2.2. TemaTu4yeckuii IVIAH U COEPKAHNE YUeOHOM TUCUMIIMHBI OY/1.09. Xumus

(TexHn4ecKnd npodujanL NpodecCHOHAJIHLHOT0 00PA30BAHNA)

HauMmeHnoBaHu Conep:kanue y4yeOHOro MaTepuaJa, J1adopaTopHbie padoThl, NPAKTHYECKHE 3aHATHSA, O6bem  |Yposen
° pa3saejioB u cCaMoCTOoATEC/IbHAA paﬁoTa oﬁyqamumxca
reMm qacoB OCBOCHY
1 2
BBenenue 1/1/0 1
Pasnen 1. | O0asi U HEOPraHMYecKas XUMHMS 68/45/23
Tema 1.1. | OcHOBHbIE MOHATHS U 3aKOHbI XUMHH. 8/5/3
OcHOBHBIE NOHATUA XUMUU. BemectBo. AToM. Monekyna. XUMAYECKUAN 3JIEMEHT. 1 1
Amnorponus. Ilpocteie m cnoxkHble BeniecTBa. KayecTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BELIECTB. 2 2
Xumudeckne 3HaKd U ¢Gopmyibl. OTHOCHUTENbHBIE aTOMHAas W MOJIeKyJsspHas Macchl. KomnuecTBo
BEIIECTBA.
OcHoBHBIE 3aKOHBI XUMHH. CTEeXMOMETpHUsA. 3aKOH COXPAHEHMsS MacChl BEIIECTB. 3aKOH IOCTOSHCTBA 2
COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYPBI. 3aKOH ABOTraJpo U CJIECACTBUS U3 HETO.
PacueTHble 3a1aun HA HAXOXKIAECHUE OTHOCUTEIBHOM MOJEKYJISIPHOM MACChl, OMPEACICHNE MAaCCOBOU JOJIN
XAMHUYECKHX AJIEMEHTOB B CJIOKHOM BEIIIECTBE.
Buowt oeamenvnocmu na ylleﬁHblx 3aHAmMuAX. OnpeneneHI/Ie H OIICPHUPOBAHUC CIICAYIOIIUMH XUMHUUYCCKUMHU TOHATUAMMU:
BCUICCTBO, XUMHAYECKUN OJICMCHT, aTOM, MOJICKYJIda, OTHOCHTCJIbHBIC aTOMHAasA W MOJICKYJIApHAasd MacCbl, HOH, aJUIOTPOIIN,
HU30TOIIbI, XUMHYECKAA CBA3b, JJICKTPOOTPHUHATCIBHOCTb, BAJICHTHOCTL, CTCIICHL OKUCICHUSA, MOJIb, MOJISIpHAs Macca,
MOJ'IHpHBIfI 00BeM F8.3006p8.3HBIX BCHICCTB, BCHICCTBA MOJICKYJISIDHOT'O U HEMOJICKYJISIDHOT'O CTPOCHH . Pemienne 3aaay.
Bueayoumopnaa camocmoamenvnasn paboma (omuemnas): 3
Pemenue 3a1a4 Ha OCHOBHBIC 3aKOHbI XUMUH.
Tema 1.2. | [lepuoanyeckuii 3akon u Ilepuoguueckas cucrema xumudeckux jiemenToB [[.M.MenaeneeBa u 9/6/3
CTPOEHHE aTOMa
ITepnoanyeckuit 3akon J[. 1. MenneneeBa. OtkpoiTue [I. 1. MeHaeeeBbIM NIEPUOAUYECKOTO 2 2




3akoHa. [lepuoamueckuii 3akon B popmymuposke [[.11.Mennaeneena.
[Tepuonnueckas TabIuIla XUMHUYECKUX 3JIEMEHTOB — Tpadudeckoe 0ToOpakeHNe MEPUOINIECKOTO 3aKOHA.
CrpykTypa NepuonyecKor TaOIHIIbl: IEPUObI (MaJIble M OOJIbIINE), TPYNIbI (TJIABHASI U TIOOOYHAs).

CoBpemenHnast ¢opmynupoBka Ilepmogmyeckoro 3akona. 3HadeHue Ilepuomuueckoro 3akoHa W
[lepronnyeckoit cucreMbl XuMudeckux nemMeHToB JI.M.MenaeneeBa /uis pa3BUTHS HAyKU M TIOHUMAaHUS
XMMUYECKOH KapTHHBI MUpA.

Jlabopamopnasa paboma Ne 1
MopenupoBanue noctpoenus [leproauyeckoil TaOIUIBI XUMUYECKUX 2JIEMEHTOB

Buowt oeamenvnocmu na yuyeOHvIX 3aHAMUAX:

OOmbsicHeHHE (PU3UIECKOTO CMBICIIA CUMBOJIMKH MEPHOAMYECKON TaOIHIIbI XUMHUYecKuX 3nemMenToB [I.11.Menneneera
(HOMEpOB AJIEMEHTA, TIEPUO/Ia, TPYIIIHI) U YCTAHOBKA IPHYNHHO-CIICJICTBEHHOH CBSI3U MKy CTPOCHHUEM aTOMa U
3aKOHOMEPHOCTSIMUA U3MEHEHUSI CBOMCTB 3JICMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B MEPUOJIaX U TpymIax. XapaKTepUCTUKA
3JIEMEHTOB MAJIBIX M OOJIBIIKNX MIEPUOJIOB 0 UX nosioxkeHuto B [lepuognueckoit cucreme  JI.M.Menneneena.

BeInoHeHue XUMHUYECKOTO IKCIIEPUMEHTA B IIOJITHOM COOTBETCTBUUC MpaBmiiaMK Oe3omacHocTd. Habmoaenue, Gpukcanus u
OIMCAHME PE3YJIbTATOB MPOBEIEHHOTO IKCIIEPUMEHTA.

Bueayoumopnaa camocmoamenvnan paboma (omuemnas):
Pemrenue 3a1ay Ha OCHOBHBIE 3aKOHBI XUMUHU

Tema 1.3.

CrpoeHue BemecTna

12/8/4

Nonnas xumudeckas cBsi3b. KaTuoHbl, nX 00pa3oBaHME M3 aTOMOB B Pe3yJibTaTe IMPOIECCa OKUCICHUS.
AHUOHBI, X 00pa3oBaHUE M3 aTOMOB B pe3yJibTaTe Mpoliecca BOCCTaHOBICHUs. MloHHAs CBS3b KakK CBS3b
MEXIy KaTHOHAMHU W aHHMOHAMHM 3a CUET DJIEKTPOCTaTHUECKOro mpuTshkeHus. Kiaccudukaius HOHOB: 1O
COCTaBy, 3HAKy 3apsja, HAIMYMIO THApPATHON o0onouku. Monnble kpuctammmyeckue pemietku. CBoHCTBa
BEIIECTB C MIOHHBIM TUIIOM KPUCTAJUIMYECKON PELICTKU

KoBasieHTHas xuMuyeckas cBsi3b. MexaHu3M 00pa30oBaHusl KOBAJIEHTHOM CBSA3U (OOMEHHBIN U TOHOPHO-
AKLENTOPHBIN). DIEKTPOOTPHULATENBHOCTh. KOBaIEHTHBIE MOJsIpHAs U HENOJsApHas cBsi3u. KpaTHOCTH
KOBAQJIEHTHOU CBSA3U. MOJIEKYIISIpHBIE U aTOMHBIE KpUCTAININYECKUE pereTki. CBOMCTBA BELIECTB C
MOJIEKYJIIPHBIMU U @TOMHBIMUA KPUCTAJUIMYECKUMHU PEILIETKaAMU.

Mertainueckas cBsi3b. Metammyeckass KpUCTaJUIMYECKasl pEIIETKAa U METAJUIMYECKAsi XMMUYECKas CBSI3b.
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dusnyeckre CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHUSI BEIIECTB U BOJIOPOJIHAS CBA3b. TBepAOe, KUJIKOE M ra3000pa3HOE COCTOSHHUS 2
BenlecTB. [lepexon BemecTBa U3 OJHOrO arperaTHOTO COCTOSIHUA B Apyroe. BonopoaHas CBs3b.

Uucteie BemiectBa U cMecH. [loHsATHE O cMecH BellecTB. 'OMOreHHble U reTeporeHHsie cmecu. CocraB
cMecei: 00beMHast 1 MaccoBast JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi J0JIsi TpUMECEH.

Hucnepcupie cuctemsbl. [lonstue o mucmepcHoit cucreme. JlucnepcHas (asa u auCIEpCHOHHAS Cpena.
Knaccudukanus qucnepcHbix cucteM. [IoHITHE 0 KOJUTOUIHBIX CUCTEMAX.

Jlabopamopnasa paboma Ne2 2
[TonydyeHue cycrieH3uu KapOoHaTa KaJblMsl B BOJIC

Buowl oeamenvnocmu na yueOHvIX 3aHAMUAX:

VYcranoBka 3aBUCHMOCTH CBOMCTB XUMHUUYECKUX BCHICCTB OT CTPOCHUA aTOMOB 06p213y}OIHI/IX X XUMHNYCCKHUX JJICEMCHTOB.
XapaKTepI/ICTI/IKa BaKHEHIIIMX THITOB XUMHUYECKUX CBS3€H M OTHOCHUTEIILHOCTH 3TOM THIIOJIOTHH.

OObscHEHNE 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA KPUCTAJININYCCKUX PCIICTOK.

Bueayoumopnaa camocmoamenvnasn paboma (omuemnasn): 4
Pemenue 3a4a4 110 TCMEC ((CTpOGHI/Ie BCIICCTBA».

Tema 1.4. | Boga. PacTBOpBI. J1eKTPOJIUTHYECKAS THCCOMAIIHUS. 8/5/3
Bopa. PactBopel. PactBopenne. Boma kak pactBopurenb. PactBopuMocTh BemiecTB. HacbllieHHBIE, 2
HEHACBHILIECHHBIE, MEPECHIIIEHHbIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B, KMJIKOCTEH U TBEPABIX
BEIIECTB OT Pa3INYHBIX (haKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA

DJIIEKTPOJIUTHYECKAsT AUCCOLMALUA. DJIEKTPOIUTHI U HEANEKTPOUTHI. DIIEKTPOJIUTHUUECKAS AUCCOILMALIUS. 2
MexaHu3MBbl AIEKTPOTUTHYECKON TUCCOUUAIMN JIJI1 BEMIECTB C PA3JIMYHBIMU TUIAMUA XUMHUYECKOM CBS3H.
['mapaTupoBaHHbBIE U HETUAPATUPOBAHHBIE MOHBI. CTENEHB JIEKTPOIUTUUECKOU Aucconnanuu. CHUIbHBIE U
cimabbie 37eKTPoJUThl. OCHOBHBIE TOJIOKEHHUS TEOPUHU DJICKTPOJUTUUYECKON mauccoruanuu. KucioTsl,
OCHOBAHUS U COJIM KaK DJIEKTPOJIUTBHL.

Buowt oeamenvnocmu na yueonvix 3anamuax: OopMyIHpoOBKa OCHOBHBIX MOJIOKEHUIN TEOPUU AIIEKTPOIUTHUECKOM

Aucconvanvii U XapaKTCPUCTHKA B CBETC 3TOU TECOpHUUn CBOMCTB OCHOBHEBIX KJIACCOB HCOPTaHUYCCKUX COG)IPIHCHI/If/i.

Bueayoumopnas camocmoamensnas paboma (omuemnas). 3
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Pemrenune 3anad o reme «Teopust 2JEKTPOIIMTUYECKON TUCCOLUALIN

Tema 1.5.

Kunaccudukanus HeopraHmyecKnx COeJUHEHU U UX CBOMCTBA

12/8/4

Kucnotsl u ux cBoiictBa. KHUCIOTHI Kak 3JIEKTPOIUTHI, UX KIACCH(PHUKAIUSA MO pa3-JIMYHBIM MPU3HAKAM.
XVWMUYECKHUE CBOMCTBAa KHCIOT B CBET€ TEOPUH AIIEKTPOIUTHYECKOW auccormanud. OCcoOEHHOCTH
B3aUMOJICHCTBUSI KOHLIECHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MerauiamMu. OCHOBHBIE CIOCOOBI
MOJTYYEHUS] KUCIIOTBHI.

2

OcHoBaHus 1 Ux cBoicTBa. OCHOBaHUS KaK 3JCKTPOIMUTHI, UX KIACCU(PUKALIUS MO pa3-JTUYHBIM MPU3HAKAM.
XHUMHUYECKHE CBOMCTBA OCHOBAaHMI B CBETE€ TEOPUU DIIEKTPOJUTHUECKON auccouuanuu. PasnoxkeHue
HEPaCTBOPUMBIX B BOIe OCHOBaHUN. OCHOBHBIE CIOCOOBI MOIY4YEHHsI OCHOBAHUH.

Comu u ux cBoricta. Conu Kak IEKTpoauThl. Coau cpelHue, KUCIIbIE U OCHOBHBIE. XMMUYECKHE CBOKCTBA
COJIEH B CBETE TEOPHH JIEKTPOIUTUYECKON Aucconnanui. CrnocoObl noiayyeHus conei. ['uaponus comnei.
Oxcuapl n ux cpoictBa. ConeoOpa3zyromue U HecojeoOpasyromue okcuabl. OCHOBHbBIE, aMPOTEpHbIE U
KHCJIOTHBIE OKCHJIbI. 3aBUCHUMOCTb XapaKTepa OKCHUJA OT CTENEHU OKUCIEHHUsS 00pa3yroUIero ero Merasuia.
XHUMHYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuaos.

Jlabopamopnwie pabomut
Neo 3 UcnipiTaHne pacTBOPOB KUCIIOT U OCHOBAaHUM MHIWKATOPAMH.
No 4 TlpuroroBiieHue pacTBOpa 3aJaHHON KOHICHTPALUH.

Buowt oeamenvnocmu na yu4eOHvIX 3aHAMUAX:

Knaccuduiukaius BemecTB 1 MpoLeccOoB ¢ TOYKU 3PEHUs OKUCICHHUsI-BOCCTaHOBNeHU. CoCTaBIeHHE ypaBHEHUN peakiuit
C MIOMOILIBIO METO/1a AJIEKTPOHHOIO OaJiaHca.

OOBsicHEeHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEeaKIuu U TIOJI0KESHHSI XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX
(bakTopoB BeImomHEHNE XUMHUYECKOTO AKCIIEPUMEHTa B TIOJTHOM COOTBETCTBUHC TMpaBmiiaMu Oe3omacHocT. Habmonenue,
(buKcalys U ONMcaHue Pe3yIbTaTOB MPOBEJICHHOTO HKCIIEPHUMEHTA. .

Buneayoumopnaa camocmoamenvnan paboma (omuemnasn):
Pewenue 3a0au no meme «XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMUYECKUX COCIMHEHHI

Tema 1.6.

XuMHYeCcKue peakimu

9/6/3

Knaccudukanus xumuyeckux peakuuid. Peakiuy coeanHEHHS, pa3JIOXKEHUS, 3aMEIICHUs, OOMeHa.
Karanutuueckue peakiuu. OOpaTuMble 1 HEOOpaTUMBbIE peakiuu. [ OMOreHHbIE U TETEPOTSHHbBIC PEAKIIUH.
OK30TEPMUYECKHE W DHIOTEPMHUYECKHE peakiuu. TernoBold dS(PPEeKT XUMHUUYECKHX PEaKIIHid.
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TepMoxumuyeckrue ypaBHEHHUS.

OKHCIINTENEHO-BOCCTAHOBUTEINIBHBIE peakiuu. CreneHb OKUCIEeHUS. OKHUCIUTENb W BOCCTAaHOBJICHHE.
BoccranoBurens u okuciaeHue. MeTod ANEKTpPOHHOTO OajaHca sl COCTAaBJICHUSA YpaBHEHHA
OKHCJINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.

CkopocTh xuMuyeckux peakiuil. [loHATHE O CKOPOCTH XMMHMUYECKMX peakiui. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKUX PEaKlUid OT Pa3IMyHbIX (PaKTOPOB: MPHUPOABl PEArUPYIOIMIUX BEIIECTB, UX KOHIIEHTPALIUH,
TEeMIIepaTyphbl, IOBEPXHOCTH COMPUKOCHOBEHHS M HCIOJIB30BAHUS KaTaIN3aTOPOB.

OO6patuMocTh XUMHUYECKUX peakiuii. O0paTumbie 1 HeOOpaTUMBbIE peakiui. XUMHUYECKOE PaBHOBECUE U
CIIOCOOBI €T0 CMEIIECHHUS

Jlabopamopnaa padoomwr N5
[TosmyyeHne COJISTHOM KUCIIOThI M U3YyUYEHUE €€ CBOMCTB

Buneayoumopnana camocmoamenvnan paboma (omuemnasn):
Pemenune 3anay no reme «OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)

Buow oeamensnocmu na yueonvix 3anamusax: OObsICHEHUE CYITHOCTH XUMHUECKUX mporieccoB. Knaccudukanms
XMMHYECKHX PEaKIUi MO pa3IM4YHbIM NpPU3HAKaM: YUCIY M COCTaBYy IPOAYKTOB W PEAreHTOB, TEIUIOBOMY 3(PQEKTy,
HAIpaBJICHNUIO, (pase, HANMYMIO KaTaIU3aTOPa, U3MEHEHUIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, 00pa3yIoIIUX BEIIECTBA.
YcTaHoBKa NPU3HAKOB OOLIETO U Pa3IMYHOrO B THUIIOJIOTUU PEaKLUH JIsl HEOPraHMUECKOM U OpraHMYeCcKOW XUMUH.
Knaccuguiukarys BemecTB U MPOIECCOB C TOUKH 3PEHUS] OKHCICHUsA-BOCCTaHOBJIeHUs. COCTaBIeHNE YPaBHEHUH PEeaKLnii C
MIOMOIIBIO METO/A IEKTPOHHOI0 OajaHca.

OOBsiCHEHHE 3aBHCUMOCTH CKOPOCTHM XHMHYECKOH pEakIud M TOJO0KEHUS XWMHUYECKOTO pPaBHOBECHS OT Ppa3IHMYHBIX
¢dakTopoB. BrINoIHEHNE XMMHYECKOTO SKCIEPUMEHTa B MOJHOM COOTBETCTBUUC IpaBuWiaMu Oe3omacHocTd. Habmionenue,
(dbuKcaIys ¥ ONMCaHNUe PE3yJIbTaTOB MPOBEIEHHOTO YKCIIEPUMEHTA.

Tema 1.7.

MeTaiibl 1 HEMETAJLJIBI

10/7/3

Meramipl. OcOOEHHOCTH CTpOEHUST aToMOB H  KpucTamwioB. Dusnyeckue CBOMCTBA METAIJIOB.
Knaccudukanus MeTamioB 1O  pa3iMyHbIM  TpU3HAKaM. XHUMHUYECKHE CBOMCTBA  METAJLJIOB.
DIIEKTPOXUMHYECKUN PsAJT HANIPSKEHU METauioB. MeTamiorepMus.

O6mwme criocoOb! onydeHus: MmetawioB. [lonarue o meramutypruu. [Tupomeramtyprusi, THAPOMETAILTYPrHUs
U 3neKkTpoMeTalryprusi. CruiaBbl YEpHBIE U 1IBETHBIE.

Hemeramnpl. OcobeHHOCTH CTpOoeHUsT aToMOB. HeMeTtanmisl — TpocThie BelecTBa. 3aBUCUMOCTh CBOWCTB
rajJoreHOB OT UX IMOJIOKEHHS B MEPUOANYECKON cucTteMe. OKUCIUTENbHBIE U BOCCTAHOBUTEIBLHBIC CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS B PAIY AJIEKTPOOTPULIATETHHOCTH.
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Jlabopamopnasa paboma Ne6
[Tonyuyenue okcupa yrieponaa |V u uzydeHue ero cBOiCTB

KOHmPOJlea}l pa60ma no Heopzanulteawﬁ Xumuu

Bueayoumopnasa camocmoamensnas paboma (omuemnasn):
Pedepatsr Ha Temy «MeTaisl 1 HEMETAUTBD)

Buowvi oeamenvnocmu na yuebnuvix 3anamuax: XapakTEpUCTUKA COCTaBa, CTPOEHUS, CBOWCTB, MOIYYEHUsI U1 TIPUMEHEHUS
BakHenmux MetauioB (IA u Il A rpynm, amroMuHWHs, Kelie3a, a B €CTECTBEHHO-HAYyYHOM Mpoduiie U HEKOTOphIX d-
3JIEMEHTOB)HU X COCTMHEHUM.

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, IMOJY4YeHUs M NMpUMeHeHHs BaxHehmumx HemetawioB (VIII A, VIIA, VIA
rpynm, a Takxke azora W Qocdopa, yriaepoga W KpEeMHHUs, BOJOPOJa) U WX COCAMHCHUW. BBITIONHEHUE XHMHYECKOTO
SKCIIEPUMEHTa B TOJHOM COOTBETCTBMMC MpaBuiamMu OezonmacHocTu. HaOmronenue, Qukcanus u onucaHue pe3yabTaToB
MIPOBEACHHOTO SKCIIEPUMEHTA.

Pasznea 2

Oprannyeckasi Xumus

48/32/16

Tema 2.1.

OcHOBHbIE IOHATHSA OpFaHI/I‘{eCKOﬁ XUMHWH H TCOPHUSI CTPOCHHUE OPTraHUICCKHUX COCI{I/IHCHHﬁ

7/5/2

IIpenmer oprannuyeckoi xumuu. IIpupoHbie, HICKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUE BEIECTBA.
CpaBHEHHE OPTAHUYECKHUX BEIIECTB C HEOPTAHUYECKUMM.

BaneHTHOCTE. XMMHUECKOE CTPOCHUE KAK NOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIbI 110 BAJICHTHOCTH.
Teopuss cTpoeHus opranmyeckux coeauHeHnii A.M. bytnepoBa. OCHOBHBIE TIOJIOKEHHS TEOPHUU
XUMHUYECKOTO CcTpoeHus. M3omepuss u uszomepbl. Xumuueckue (GOpMysiabl U MOJAETU MOJEKYJI B
OPraHUYECKON XMMUHU.

2

Knaccudukanus opranndeckux Bemects. Kinaccudukaiys BeecTs 1o CTPOCHUIO YIIIEPOAHOIO CKelleTa U
HATM4YUI0 GYHKIMOHAIBHBIX Tpymm. ['omonoru u romonorusi. Hauana nomenknatypsr [lUPAC.,
Knaccudukanusa peakuuidi B opraHuyeckod xumuu. Peakuum mnpucoequHeHus (THIPUPOBAHMS,
raJIOTeHUPOBAHUSA, TUAPOTAJOTCHUPOBAHUS, THApaTaluu). Peaknuu oTiIeNsIeHus (IeruapupoBaHus,
JEruIporajJoreHupoBaHus, Aeruaparanun). Peaknuu 3amenenus. Peaknum nzomepusanuu.

Buowv deamenvnocmu na  yueOnvix 3anamusax: XapaKTepUCTUKAa COCTaBa, CTPOEHHS, CBOMCTB BaKHEHIIUX KIIACCOB
YII€BOAOPOAOB. YCTAaHOBKA 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHMS MOJEKYJ. XapaKTepUCTHUKA BAKHEWIIMX THUIIOB
XUMHUECKUX cBsized. Mcmonb3oBaHne B y4eOHOM M NpO(EeCCHOHATBHOM JEsTeNbHOCTH XMMHUYECKUX TEPMHHOB U
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cumBoJIMKH.Ha3BaHMe M3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW WIM MEXIyHAPOIHON HOMEHKIATYpe M OTPAKEHHUE COCTaBa
3THX COCIWHEHHH C TOMOUIbI0 XUMHUECKUX (opmya. OTpakeHHE XMMUYECKHUX IPOLECCOB C IOMOIIBIO YpaBHEHHM
XUMHUYECKHUX peaklui. YCTaHOBKa NPHU3HAKOB OOILIEro M pa3iMYHOIO B THUIOJOTHMM pEaKUUi JUlsi HEOPraHWYECKOW U
OpPraHUYecKOM XMMMHU. BBINONHEHHE XMMHUYECKOIO 3KCIEPUMEHTA B IOJHOM COOTBETCTBUHU C IpaBHJIaMH O€30M1aCHOCTH.
HaGmonenue, pukcanus 1 OUCaHuE Pe3ysIbTaTOB IPOBEIEHHOIO YKCIIEPUMEHTA.

Bueayoumopnasa camocmoamenwvnas paboma (omuemnasn):

Pemenune 3amau no Tteme «Teopust CTpOEHHS OpPraHMYECKUX COEIMHEHUH: TOMOJOTUS U H30Mepus (CTpyKTypHas u
MIPOCTpaHCTBEHHAs). B3anMHoOe BliMsHNE aTOMOB B MOJIEKYyJ1ax. THUIIBI CBSI3€il B MOJIEKYyJIaX OPraHUYEeCKUX BEIIECTB.
I'uGpuau3anys aTOMHBIX opOuTaneii yriepoaa. Pagukan. @yHKIMOHATIBHAS TPYIIAY.

Tema 2.2.

erIEBO)IOpOIH)I U UX IPUPOAHBIC HCTOYHUKHU

14/9/5

AJIKaHbl. TOMOJIOTHYECKUU psil, U30MEpHUsI U HOMEHKJIATypa ajJKaHOB. XHMMHYECKHE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOPEHUE, 3aMeleHre, pa3ioKeHue, AeruaprupoBanue. [IpuMeHeHe alkaHOB Ha OCHOBE
CBOWCTB.

AnkeHbl. OTWIEH, €ro MoJy4YeHHe (JAeTUAPUPOBAHHMEM HSTaHa, JEMOJMMEPHU3alUel IOJIUATUIICHA).
['omosornuecknii psi, U30MEpHsi, HOMEHKIIATYpa aJKEHOB. XHMMHUYECKHE CBOWCTBA JTWJICHA: TOPEHUE,
KaueCTBEHHbIE peakuu (oOeciBeYrBaHUE OPOMHON BOJABI M PAaCTBOpA NEpPMAaHIaHaTa Kajus), TUApaTalus,
nosmmepusanus. Ilpumenenue sTuineHa Ha OCHOBE CBOWCTB.

Jvensl n kayuyku. [IoHsTHE O IHEHAX KaK YIJIIEBOAOPOAAX C ABYMS JBOMHBIMU CBA3SIMH. CONpSKEHHBIE
nueHbl. XUMUYEecKuMe cBoiicTBa OyrtanueHa-1,3 u wu3ompeHa: oOeclBeUMBaHWE OpPOMHOW BOJABI U
OJIMMEpH3alus B Kaydyyku. HaTypanbHblii 1 CHHTETHYECKUE KayuyKh. Pe3uHa.

AnkuHbl. AueTwieH. XUMHUYECKHE CBOWCTBA AaleTWIEHA: rOopeHue, oOeclBeurMBaHUE OpOMHOW BOJbI,
MPUCOEAUHEHN XJIOPOBOJOpOAa W ruaparanus. [IpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MesxknaccoBas U30MEPUS € aJIKaIUCHAMMU.

Apenbl. benzon. Xumudeckue cBONCTBa O€H30JIa: TOPEHUE, PEAKIMH 3aMelleHus (TaJoreHUPOBAHUE,
HuTpoBaHue). [I[puMeHeHrne GeH301a Ha OCHOBE CBOMCTB.

[IpupoaHbIe HCTOYHUKH YTIAEBOAOPOAOB. [IprpoaHbIif ra3: cocTaB, MPUMEHEHNE B KAUYECTBE TOTUIHBA.
Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hedtu. Hedrenponykrsl

Jlabopamopnaa paboma Ne7
[TonydyeHue THIICHA U U3YYCHHUE €T0 CBOMCTB.

Buovt oeamenvnocmu na  yueOHbIX 3AHAMUAX: XapakTepuCTHKAa COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHHS U
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MPUMEHEHUS BaXXHEHIINX KIJIACCOB YTIJIEBOJOPOAOB (aJKaHOB, LMKIOAIKAHOB, aJIKCHOB, aJJKUHOB, apEHOB) U UX Haubosee
3HAUYUMBIX B HAapOJHOXO3SMCTBEHHOM IUIaHE NPEJCTaBUTENEH. BBINOIHEHME XMUMHYECKOIO 3KCIIEpUMEHTA B IIOJIHOM
COOTBETCTBHHM C TpaBwiIaMu Oe3omacHocTH. HaOmionenwe, ¢Qukcanuss W ONHMCaHUE PE3yJIbTaTOB IPOBEACHHOTO
JKCIIEPUMEHTA.

Bueayoumopnasa camocmoamenvnaa paboma (omuemnas)
Pedepatsl mo TeMam «ATKaHBI; «ATKHHBDY;, «AJKEHBDY; «JIUCHBI U KaydyKn»; «APCHBD

Tema 2.3.

Kucaopoacoaep:kaime opraHudeckne coeTHHeHnsl

13/9/4

Ansneruasl. [lonstue 00 anpaerunax. AnbJAeruiHas rpynmna Kak GyHKIuoHanpHas. GopMaabaerua u ero
CBOMCTBA: OKHUCJICHHME B COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAaHOBJIICHHE B COOTBETCTBYIOLIUN CIUPT.
[lonmyyeHue anpaeruioB OKUCIEHHEM COOTBETCTBYIOIIMX cOUpTOB. llpumenenue Qopmanbaernga Ha
OCHOBE €TI0 CBOWCTB.

Kap6onossie kucnotsl. [lonsitue o kapOoHOBBIX KHciaoTax. KapOokcuabHas rpynna Kak (yHKIHMOHAIbHAS.
["'oMonornyeckuit psa npeaenbHbIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT. [lomyueHne kapOOHOBBIX KHCIIOT
OKHCJIEHUEM aJIbJIETUA0B. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: OOILIME CBOMCTBA C MUHEPAIbHBIMU
KHACJIOTaMU U peakuus stepudukanuu. IlpuMeHeHne ykCycHOM KHCIIOTHI Ha OCHOBE CBOWCTB. Boicmine
YKUPHBIE KUCJIOTHI HA IPUMEPE NAIbMUTHHOBOW U CTEAPUHOBOM.

Crnoxubie 3¢upsl U xupbl. [lonyueHue cnoxHbIX 3QpupoB peakuuei stepuduxanmu. CraoxHbie 3pUpsl B
MpUpPOJE, UX 3HauUeHue. [Ipumenenue cinoxHbIX 3pUpoB HA OCHOBE CBOWCTB.

Kuper kak crnoxusie 3¢upsl. Kinaccudukanus >xupoB. XHUMHYECKHE CBOWCTBA JKUPOB: TUAPOJIU3 U
TUAPUPOBAHUE KUAKUX KUPOB. [ [puMEeHEHNE )KMPOB HA OCHOBE CBOMCTB. MbLa

VYrieBoabl. YTIeBOAbl, UX KiIacCH(pUKAIMS: MOHOCAaXapuibl (TII0K03a, (pyKTO3a), AUcaxapuisl (caxaposa)
U TIoJIMcaxapuibl (Kpaxmali U IeJITI0103a).

['roko3a — BEIECTBO C JBOMCTBEHHOM (YHKIIMENH — aibJAETUIOCIUPT. XUMUUYECKUE CBOMCTBA TIFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COpPOHWT, CIUpTOBOe OpoxeHue. I[lpumeneHue
TJIFOKO3bI HA OCHOBE CBOMCTB.

3HauYCHHUE YTJICBOJOB B )XKMBOW MPUPOJIC W KU3HHU uejoBeKka. [IoHITHE O peaKmusaX MOJMKOHICHCAIMA U
TUPOJIM3a Ha TPUMEPE B3aUMOITPEBPAIIICHUI: TIII0K03a <> TOJIMCaXapu/l.

Jlabopamopnasa pabomaNe8
W3yyeHue cBOMCTB KapOOHOBBIX KUCIIOT .
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Buowt oeamenvnocmu na yueoHvlx 3aHAMUAX:

XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOMCTB, TONYYCHHS M albJIeTHIOB ((POPMANBICTHIOB W aleTAlbICTHU/IA),
KapOOHOBBIX KHUCIIOT, 3(PUPOB,)KUPOB, yIIIeBO0B. Ha3BaHMe M3yU4EeHHBIX BEIIECTB 110 TPUBUATBHON MU MEXTYHAPOIHON
HOMEHKJIATYpE M OTPaXEHUE COCTaBa ATHUX COCIMHEHHH C MOMOIIBI0 XUMHYECKUX (Gopmyn. OTpakeHHe XHMHUYECKHX
MIPOIIECCOB C MOMOIIBIO YPABHEHUN XMMUUYECKHX pEaKIMi. Y CTaHOBKA MPHU3HAKOB OOIIEro M Pa3jiudyHOro B THUIIOJOTHUHU
peaKuuii 111 HEOPraHUYECKOM U OPraHUYECKON XUMUU.
BrimonHeHEe XMMHUYECKOTO 3KCIIEPUMEHTa B MTOJIHOM COOTBETCTBUUC MpaBuiamu OezomacHocTH. Habmonenue, hukcanus u
ONHMCaHKE PE3YJIbTATOB MPOBEICHHOT0 YKCIEPUMEHTA.

Bueayoumopnasa camocmoamenvnas paboma (omuemnasn): 4
Pedepatsl o Teme «Kucmopomocoaepkaiiyie OpraHuaecKie COeTUHCHUS.

Tema24. | Aszorcoaep:kamme opranudeckue coequHenus. [losmmepsl 14/9/5
Awmunsbl. [lonsiTue 06 amuHax. Anudartuyeckue aMuHbl, UX KIacCU(UKALMSI U HOMEHKIIAaTypa. AHWIMH KaKk 2
opraHuueckoe ocHoBaHue. [lonmyueHue aHuiamHa U3 HUTpoOeH3oja. [IpuMeHeHue aHWIMHA HAa OCHOBE
CBOWCTB.

AMMHOKHCIIOTBI. AMHHOKHUCIIOTHI Kak aM(poTepHble IU(PYHKIMOHAIbHBIE OpPraHUYeCKHue COSTUHCHMUS.
XUMHYECKHE CBOWCTBA aMHMHOKHUCIIOT: B3aWMOJECHCTBUE C IIEJIOYAMH, KUCIOTaMH U JPyr C JAPYIOM
(peaxkuust monuKoHAeHcauK). Tlentuanast cBI3b U moaunenTuasl. [IpuMeHeHre aMUHOKUCIOT Ha OCHOBE
CBOWCTB.

benku. IlepBuynHasi, BTopuyHas, TpeTUYHAs CTPYKTYpbl 0€IKOB. XMMHUUECKHE CBOMCTBA OCJIKOB: TOPEHHE, 2
JIeHaTypalus, TUAPOJIU3, IIBETHBIE peakinu. buonornueckue GyHKIMU OEITKOB.

[Tonumepsl. benku u nonvcaxapuabl Kak OMOTMOIUMEPHI. 2
[Iimactmaccel. [Tonydenue noJmmepoB peakuen noJIMMEPU3allii U MOJUKOHACHCAMU. TepMOIIaCTUYHbIE

Y TEPMOPEAKTUBHBIE TIacTMacchl. [IpeacraBurenu miacrmacc.

Bosnokna, nx knaccuduxanus. [lonydenue BosokoH. OTenbHbIe MPEACTABUTEIN XUMHUUECKHUX BOJOKOH.
Jlabopamopnasa pavoma Ne9 2
KauecTBeHHas peakiusi Ha OCJIKH.

Buowt oeamenvnocmu na yueOnvlx 3anamuax: XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, MOJYYCHHUS U IPUMEHEHUS

dHUJINHA, aMHHOKMCIIOT, 6CHKOB, HCKYCCTBCHHBIX W CHHTCTUYCCKHUX BOJIOKOH, Kay4YyKOB, IIJIaCTMACC. Brimonnenue
XUMHYCCKOT'O JKCIICPUMCEHTA B MNOJIHOM COOTBCTCTBHU C IIpaBUJIaMU 0€30IaCHOCTH. Ha6J’IIO,I[CHI/IC, (1)I/IKCEU_[I/I}I 1 OIIHCAaHUC
pE3yABTATOB MPOBEACHHOTO SKCIIEPUMEHTA.

Hmozosan konmpoavnas paboma 2
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Bueayoumopnasa camocmoamenvuas paboma (omuemnasn): Pegpepamuvl no meme «Azomocoodeprcanjue S
op2anuyecKue coeOuUHeHus)

MakcumajibHas yyeOHasi HATpy3Ka: 117
Oo0s13aTesibHAs Ay AUTOPHAsI YyueOHAsl HArpy3Ka: 78/16
CamocrosiTeJibHasi padora 39
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUIIJIMHBI
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHNYECKOMY 00eCIeYeHUIo

Peanuzanust yaeOHOM AUCHUIUIMHBI TpeOyeT HAIMYUS y4eOHOro KaOMHEeTa XMMUHU,;
71a00paTOPUN XUMHUH.

O6opynoBanue yueOHOro KabUHeTa:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabodee MecTO MpenoaaBaTelis;

- BBITSDKHOM IIKad;

- KOMIUICKT 33JaHHi U1 TECTUPOBAHUS M KOHTPOJIBHBIX padoT.

TexHnyeckue cpencTsa 00y4eHUs:

- KOMITBIOTEP C JIULEH3MOHHBIM IPOTPaMMHBIM 00€CIICUEHUEM;
- MyJIbTUMEIUAIIPOEKTOP;

- UHTEpaKTUBHAs J10CKa.

O0opynoBanue 1a00paTOPUH:

- HabOp XWUMHYECKOW TMOCYIbl W MPHUHAIICKHOCTEH s 1a00paTOPHBIX U
IPAKTUYECKUX pabOT — MO KOJIMYECTBY O0YUAIOIIUXCS;

- HaOOpBI PEAKTUBOB OPTaHUYECKUX U HEOPTAHUYECKUX BEILECTB;

- KOMIUIEKT Y4eOHO-HATTISIIHBIX TOCOONH «XUMUS»;

- TEpMOCTaT;

- CYIIWJIbHBIN HIKAQ.

3.2. Uudgopmaunonnoe odvecneuyenne ooyuenuss OY .09 Xummus.
Ilepedyens pekomeHnayemMbIX y4eOHbIX M31anni, UHTEpHEeT-pecypcos,
JAOTOJHUTEJIbHOM JIMTePaTypbl

s ctyieHToB

L

Aptemenko A.W. Opranunueckas xumus: yueoHuk. M., KuoPyc, 2020

2. I'abpuensu  O.C., OctpoymoB W.I. Xumus: y4eOHMK IS CTYJEHTOB
npodecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpraHU3allUi, OCBaMBAIOIIINUX
npodeccun ucnenuanbaoct CI10. — M., 2020

3. T'abpuensu O.C., Octpoymor WN.I'. Xumus mist mpodeccuii U criennaabHOCTEH
€CTECTBEHHO-HAYYHOr0 NMpouisi: y4eOHUK AJI CTyI€HTOB MPO(eCCHOHATBHBIX
00pa30BaTENbHBIX OPTaHM3AINNA, OCBAMBAIOIINX MPOPECCHH U CHEIHATbHOCTH
CIIO. - M., 2020

4, T'abpuensa O.C. u ap. Xumusd. [lpaktukym: yude0. mocoOue mjisi CTYIEHTOB
npodecCHOHaNbHBIX ~ 00pa3oBaTeNbHBIX  OpraHU3allNi, OCBaMBAIOIINUX
npodeccun ucnenuanbaoctu CI10. —-M., 2019

5. Tabpuensu O.C.u ap. Xumus: nmocodue g noarotoBku k EI'D: yue6.mocobue

JUISL  CTYACHTOB  MPO(ECCHOHAIBHBIX  00pa30BaTENbHBIX  OpPraHHU3aIlUH,

ocBanBaromux npodeccun u crenuansaoctu CI1O. — M., 2019
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6. I'abpuenssu O.C., JlpicoBa I'.I'. Xumwms. Tectbl, 3amaun U ymnpaxHEHHS:
yueb.mocobue sl CTYJAEHTOB  MNMPOdEeCCHOHAIBHBIX  00pa3oBaTEIbHbIX
opraHu3alyi, ocBanBaromux npodeccun u cneruaipaoctu CI10. — M., 2019

7. Epoxun FO.M., Kopanesa N.b. Xumus nns npodeccuil M crienuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAY4YHOIro Mpoduiiel: yueOHUK sl CTYACHTOB
npodeccHOHaNbHBIX  00pa3oBaTENbHBIX  OpraHU3allUi, OCBaMBAIOIIUX
npodeccun u cnenuransuoctu CI1O.— M., 2020

J_—[J'ISI IMpCrogaBaTCiiA

O6 obpazoBanuu B Poccuiickoit ®enepammu: denep. 3akon ot 29.12. 2012 Ne
273-03 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-®3, ot 05.05.2014 Neo 84-
@3, ot 27.05.2014 No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbiM 3ak0HOM OT 04.06.2014 No 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Ipuka3z MunucrepcTBa oopasoBanusi u Hayku PO ot 31 nexabps 2015 r. N1578
"O BHeceHHMH H3MEHEHUU B (enepaibHbI TOCYAapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHJapT  CpeaHero  oOmero  oOpa3oBaHMs,  YTBEPXKIEHHBIM  IPUKA30M
MunucrepctBa 0obpazoBanus u Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 r.
N413"

[IpumepHas ocHOBHas 00pa3oBaTesibHas IporpaMMa CpeIHETo 0OIIEero
oOpazoBaHus, 0J00peHHas pemeHrueM ¢deaepaibHOro  yueOHO-METOIUYECKOTO
oObenuHEeHUsT o 001iemMy o0pa3zoBaHuto (MpoToko oT 28 uroHsa 2016 r. Ne
2/16-3).

CnagkoB u ap. Xumus 115 podeccrii U CennanbHOCTEN TEXHUYECKOTO
npoduiisa (anextponHoe npunoxkenue). — M.,2017 T'a6puensu O.C., JIsicoBa I'.T'.
XWMHMSI: KHUTA JJIs TpenojiaBaresis: yue0.-MeTo. nocodue. —

M., 2012.

[Nabpuensn O.C. u gap. Xumus s npodeccwii W CrenUaIbHOCTEH

TEXHUYECKOTO Npoduis (3NMEKTPOHHOE MPUIIOKEHHE).

HuTepHeT - pecypcsbl:

www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBsI TOPBD?).

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT TSI MIKOILHUKOB « XUMHUSD).
www. alhimikov. net (O6pa3oBaTenbHBIN CAUT TSI IKOJTHLHUKOB).

www. chem. msu. su (DnekTpoHHas OMOINOTEKA 10 XUMHUH).

WWW. enauki. ru (MHTEpHET-U3AaHue A5 yunutenel « EcTecTBeHHbIE HAYKN» ).
www. lseptember. ru (MmeToanueckas razeta «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «XuMus B IIIKOJIEY).

www. hij. ru (KypHan «XUMHUSI U KU3HBY).

www. chemistry-chemists. com (3JI€KTpOHHBIN KypHaT «XHUMHKH U XUMUS).
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4. KOHTPOJIb U OLEHKA PE3YJHBTATOB OCBOEHHUS YYEBHOM

JUCHUIIIAHBI

Kontpoab m omeHka pe3yJbTaTOB OCBOCHMSI y4€OHOW IUCHHUILTUHBI «XUMUSD)
OCYUIECTBJISIETCS MPEToAaBaTeIeM B MPOIIECCE MPOBEACHUS MPAKTUUECKUX 3aHSITHMA
U J1abOpaTOpHBIX pPabOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OO0YYaIOIIUMUCS
WHUBUYaJIbHBIX 33IaHUM, POEKTOB, UCCIICIOBAHUN.

IIpeaMeTHBIE pe3yabTaThI
00y4eHuUs

DopMBbI U METOIbI
KOHTPOJISI M OLlEHKH
pe3yJbTaTOB 00y4YeHMSsI

OK

1

2

3

c(pOpMUPOBAHHOCTh MPEJCTABICHUIN
O MeCTe XUMHHM B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA; IOHUMAHUE
poiii  XuMUM B  (HOPMHPOBAHUU
Kpyrozopa #  (yHKIUOHAIBHOU
IrPaMOTHOCTH 4eJIoBeKa JUIS
pELIEeHNs IPAKTUYECKUX 3a/1ay;

OKcnepTHast OLeHKa
BBINIOJIHEHUS TUCbMEHHBIX
CaMOCTOSITENIbHBIX paboT
OneHka TecTUpOBAHUS

OK 1, 0K 8

BIIAJICHUE OCHOBOIIOJIATAIOIIUMHU
XUMHAYECKUMH MTOHATUSIMH,
TEOPUAMH, 3aKOHaMHU 51
3aKOHOMEPHOCTSIMU; YBEPEHHOE
I10JIb30BaHUE XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

DKcnepTHast OLEeHKa
BBINIOJIHEHUS MTUCbMEHHBIX
CaMOCTOSITENIbHBIX paboT
Onenka TecTUpOBAHUS

OK 4, 0K 5
OK 8

9

BJIaJICHUE OCHOBHBIMH METOJIaMH
HAay4IHOTO MTO3HAHUS,
UCITOJTb3yEMBIMH B XUMUH:
HaOJI0IeHNE, OITMCAaHUE,
WU3MEpPCHHE, JKCIEPUMEHT, yMEHUE
00pabaThIBaTh, O0OBSICHATH
pEe3yNbTaThl MPOBEACHHBIX OIBITOB
W JenaTh BBIBOJABI, TOTOBHOCTb M
CIIOCOOHOCTh TPUMEHSITH METO/IBI
TTO3HAHUS pu pelieHun
MPaKTUYECKUX 33]1a4;

DKcnepTHas OLICHKA
BBITIOJIHEHUS J1a00paTOPHBIX
pabot

OueHka TeCTUpOBAHUS

OK 6, OK 7

c(OpMHPOBAHHOCTh YMCHHS J1aBaTh
KOJIMYECTBEHHBIC OIICHKH u
IPOBOJIUTH pacyeTsl 1o
XUMHUYECKUM dbopmynam u
YpaBHCHUSM;

DKcHnepTHas OlleHKa
BBITIOJIHEHUS MUCHhbMEHHBIX
CaMOCTOSITEJIbHBIX padoT
OueHka TeCTUpOBAHUS

OK 4, 0K 5

BJIQJICHNEC  TIPaBWIAMU  TCXHUKH
0€30MacHOCTH TPU HCTIOJIB30BAHUU

Habnronenne u skcreprTHas
OIICHKA BBITIOJTHCHUS

OK2,0K3
OK 4, 0K 6

9

9
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XUMUYECKUX BEIIECTB; 1ab0paTOpHBIX padboT OK 7
DKCIepTHAasl OLIEHKa
BBITIOJIHEHHUS MTUCbMEHHBIX
CaMOCTOSITEJIbHBIX padoT
OneHka TeCTUpOBAHUS
c(OpPMHPOBAHHOCThL  COOCTBEHHOU | DKCTIEpTHAS orenka | OK 5-OK 7,
NO3UIMA 1O  OTHOIICHWIO K | BbIMoJiHeHusa jaaboparopHbix | OK 8§, OK 9
XUMHYECKOU uHpopMmaimu, | padboT
MOJy4aeMOu u3 pa3zHbix | OlieHKa TECTUPOBAHUS
HMCTOYHUKOB.
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