KVI1

2014

Yacmnoe npogeccuonanvrhoe obpazosamenvHoe yupextcoeHue
«KOJUIEJXK YITIPABJIEHUS U TPOU3BOACTBA»

YTBEPXKIAIO
Hupekrop UIIOY «KVII»

4 N
foxymeHT nognucan
k 3NEKTPOHHOW NOANKCHIO

CepTrdMKaT: 01070ABAFT2BAI500000000029530002
Bnapeney: batpak AHgped AHaTONLEBWY
@EFIETBHTEHEH: c 24.02.2021 no 24.02.2022 y,

A.A.Batpak
« 01 » ampens 2021 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCIATLIIAHBI

OV/I.12 XUMUSI

Cneunaasnocts CITO: 09.02.07 UndopmMaumoHHbIE CHCTEMbI U
NpOrpaMMHUPOBAHHE

Ha 0a3e OCHOBHOI0 001ero 00pa3oBaHus

dopma o0yueHust OYHas
(o4Has1, 3a04Hast, OYHO-3a09HAS)
Cpox ocBoenust 3 rona 10 mecsiueB
Mocksa

2020



Paspaborana ¢ yaerom tpedoBanuii @I'OC
COO, ©I'0C CIIO 09.02.07
HNudopmaninoHHbIE CUCTEMBI H
IPOrpaMMUPOBAaHUE U TPOPUILS
po¢eCCHOHATLHOTO 00pa30BaHMsI, HA OCHOBE
MIPUMEPHOM MPOTPaMMBbI YIEOHOM
JTUCITUTUINHBI « XUMHUS» aBTOPOB ["abpuensH
0.C., Ocrpoymona N.I'., ono6pennoit PI'AY
«D®UPO» 23.07.2015.

Opranmaunﬂ p33p360T‘lHK: YacTtHoE HDO(beCCI/IOHaJ'IBHOC O6D330B8.TCHBHO€ YUIPECKACHHUC
«Komne/K ypaBiaeHHUS M POU3BOICTBAY

Sa%ecimenb nupexropa no MP
f
Ll C.X. Mopo3zoBa

30.03.2021




COJEPKAHUE

1. MACIIOPT PABOYEM IMPOT'PAMMBbI YYEFHOM JUCIHUATIIMHBI «XUMMUSI».....3
1.1. O0J1aCTh NPUMEHEHUS TMPOTPAMMBDBIE ....covviiiieiiiiieeessiireeesasbereesstrreessasseeesassbrreessnssreeesansnees 3
1.2. MecTo qucuunimHbl B CTPYKTYPe OIIOIL: ..o 3
1.3. Hean u 3axa4yu 001meo0pa3oBaTeibHON Y4eOHOH TUCUUIJIMHBI - TPeOOBaHUSA K
PE3YJbTATAM OCBOCHUS TUCTIHTIITHHBIL .....couviiitietieaitiesteeasteesteeasteesieeasbeesbeeasseesseeaseesseeanseesaneanns 3
1.4 IIpodunbHas cocTaB/soNast (HANPABJIEHHOCTH) 0011e00pa3oBaTeILHOI y4eOH O

D107 (0 10701 8y 040§ 05 (TR 6
1.5 Kosin4ecTBO 4acoB, OTBEeIECHHBIX HA OCBOEHHE MPOrpaMMbl 00111€00pa30BaTEeIbHOM
YUCOHOM IMCIIMIIIIMHBIL ...ccouuvttieiitteeeessstaeeesssteeeessssteteesastseeesassseeesassbeeeessnbbeeeessnneeesansbeeeeennnneeeenas 6
2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOM YUEBHOM
JIACTIATITIFIHDBL ...ttt ettt e ne e e ne e 7
2.1. O6beM 001Ie00pa3oBaTeJIbHON YUeOHOM NUCHHUILIMHBI M BUAbI y4e0HOI
PADOTBI........oiiiiiiiiiieeiiee ettt Ommoka! 3akiiagka He onpejesieHa.
2.2. TemaTnueckuii IUIaH U cojiep:kaHue 001e00pa3oBaTeJbHOM YUeOHOI M CIUIIIHHbI

T, 1 £ 00 SRS 8
3. YCJIOBUSI PEAJIN3AIIUA ITPOI'PAMMBI OBIIIEOBPA3OBATEJBHOM
YUYEBHOM JUCIHHATITIHDBI ............cooveviieiceieecieeeieeeeeeeeses e es s eses s senassenias 25
3.1. MaTepHaTbHO-TEXHUYECKOE ODCCTIEUCHIE .........eeervveeeisreeesireeesiteessssessssseessssesssssesssseessnsseens 25
3.2. UH(POPMAIOHHOE 00ECTEUCHME ODYUEHMS .......veenvveneiaieeanreesieeaneesieeaseesseeaneesneesnneesnneas 25

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIUHBI.............. 27



1. TACIIOPT PABOYEH IMPOT'PAMMBI YYEBHOM JUCIHUATLIAHBI «XUMMSI»

1.1. O6aacTh NpUMEHEHHsI IPOTrPAMMBbI

Pabouas mporpamma 1o y4e0HOM TUCIUIUINHE « XUMUS» MIPEIHA3HAUCHA JIIS pealli3aiiu
cpenHero obmiero oopazopanus B npeaenax OITOIT moaAroToBku crnenuanucToB CPeIHErO 3BEHA
(IITICC3) mo 09.02.07 WudopmanmmoHHBIE CHUCTEMBI U MporpammupoBanue IIporpamma
pa3paboTaHa B COOTBETCTBUU C PEKOMEHAAIMSIMHU [0 OPraHU3alUU TOJYyYEHUS CPEIHEro 00IIero
oOpa3oBaHHUs B Tpejenax OCBOCHHsS oOpazoBarenbHbIX mporpamm CIIO Ha 6a3e OCHOBHOTO
obmero oopazoBanms ¢ yuetom TpedoBanuii ®I'OC COO u ®I'OC CIIO, € yuéToM TeXHUYECKOTO
npoduis moaydaemMoro npodeccuoHaIbHOTO 00pa3oBaHMs, HA OCHOBE MPUMEPHOU MPOTpamMMbl
yaeOHON auctuIinHbl «Xumus» aBTopoB ['abpuensa O.C., OcrtpoymoBa WN.I'. omoOGpeHHOIM
OI'AY «®UPO» 23.07.2015.

Copepxanue paboueil mporpaMMmbl y4eOHON AMCHUHUIUIMHBI DPa3pabOTaHO C Y4ETOM
MOJIy4aeMOM CHEeNMAIBLHOCTH CPEIHETO MPOPECCHOHATFHOTO 00pa30BaHMUs.

PaGouass mporpamma y4uyeOHOW AMCHUILTUHBI «XHUMHs» MOXET ObITh HCIOJIb30BaHA B
00pa30BaTeNbHBIX OPTraHU3AIMAX CPEIHEro MPOPEecCHOHATBHOTO 00pa30BaHMS, PEATH3YIOLINX
MPOrpaMMBbI CPETHETO 0011ero 00pa3oBaHus

1.2. Mecto aucunmiinnbl B ctpykrype OITIOII

VYyeOnass aucuurimHa «XUMHs» SBISETCS Y4eOHBIM MPEIMETOM II0 BBIOOPY U3
obsi3arenbHOM TipeaMmeTHOU oOnactu  «EctectBennbie Hayku» @PI'OC cpemnero obrmiero
oOpa3oBanus. YyeOHas AMCUMIUIMHA «XUMHUS» H3ydaeTca B 0OHIe00pa3oBaTeNbHOM LIHKIIE
yuebHoro OIIOIl CIIO Ha 06a3e OCHOBHOro OOIIEro OOpa30BaHUS C MOJYYEHHUEM CPEIHErO
obmiero oopaszosanus (ITIIKPC, TITICC3).

1.3. llesn u 3agqaum 001ieo0pa3oBaTeIbHON YUeOHOH TUCHMILUIMHBI - TPeOOBAHUSA K
pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

CopepxaHue MporpaMMbl «XUMUS» HAIIPABJICHO Ha TOCTHKEHUE CIEAYIOIIUX HeJIeH:

- dbopMupoBaHHE y O0YYarOIIUXCS YMEHHUS OLIEHHWBATh 3HAYUMOCTb XMMHUYECKOTO
3HAHMS IS KQKJI0TO YEJIOBEKa;

- dopmupoBaHUEe Yy O0ydYaroImuXcs IEIOCTHOTO MPEICTABICHUS O MHUpPE M POJIH
XUMHUU B CO3JIaHMM COBPEMEHHON €CTeCTBEHHO-HAyYHOM KAapTHHBI MHpA; YMEHUS OOBACHSATH
00BEKTHI U MPOIIECCHI OKPYKAIOIIEH JEHCTBUTENbHOCTH: IPUPOJHON, COLIMATIBHON, KYIbTYPHOM,
TEXHUYECKOH Cpelibl, — HMCIOIb3Ys JUIsl 3TOT0 XUMUYECKUE 3HAHUS;

- pa3BUTHE y OOy4aromuxcsd yMEHMH pa3nuyarh (akTbl U OLIEHKH, CpaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAETICHHON
CHCTEeMOM LIEHHOCTEH, POpMyINpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

- nprodpereHue 00y4arIUMHUCS ObITa pa3HOOOPA3HOM NeSTEIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KJIOYEBBIX HABBIKOB, UMEIOIMX YHUBEPCAIILHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUI0B
JeSITeIbHOCTH (HAaBBIKOB PELIEHUS Mpo0JieM, MPUHATHUS PELIeHUH, TOMCKa, aHalln3a U 00paboTKu
uHpOpMallMM, KOMMYHUKAaTHUBHBIX HABBIKOB, HAaBBIKOB H3MEPEHHMH, COTPYIHHYECTBA,
0e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HM).

OcBoenune cojaepxaHus y4eOHOW AUCIUTUTMHBI «XUMUS», 00ECIEeYnBaeT IOCTHKCHHE
CTYJIEHTaMHU CIEAYIONINX Pe3y/JIbTATOB:

JAUYHOCIMHBIX.

— YyBCTBO T'OPJAOCTHU U YBAXEHUS K UICTOPUU U JOCTUKEHUSM OTE€UECTBEHHOM XMMUYECKOM
HAyKH; XUMHUYECKU IPaMOTHOE TMOBeJIeHHE B MPOECCHOHATBHON AEITEIbHOCTH U B OBITY MpHU
oOpallleHuy ¢ XUMUYECKUMH BEIIeCTBAMHU, MaTepUaIaMU U TIPOIECCAMH,



— TOTOBHOCTb K NPOJODKEHUIO 00pa30BaHMs U MOBBIIICHUS KBATH(PHUKAIUN B N30paHHON
npo¢eCCHOHATIBHOMN NESITENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHINH B
ITOM;

— YMEHHUE HCII0JIb30BaTh JOCTH)KEHUSI COBPEMEHHON XMMHYECKOM HAayKM U XMMHUYECKHX
TEXHOJIOTUH Ui TIOBBIICHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO pa3BUTHS B BBIOpaHHOMU
npodecCuOHAIBHON 1S TeIbHOCTH;

MemanpeomMenHpix:

— HCINOJb30BaHUE pPA3IUYHBIX BUJOB II03HABATENBbHOM [JEATEIBHOCTHM U OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (MOCTAaHOBKM 331a4H, (OPMYIMPOBAHUS THIOTE3, aHAIN3A H
CHUHTE3a, CpaBHEHUs, OOOOIIEHUs, CUCTEMATH3alluM, BBIABJIECHUS INPUYUHHO-CIIEJICTBEHHBIX
CBsI3€H, MOMCKA aHAJOroB, ()OPMYIMPOBAHUS BHIBOJOB) Ul PELICHHs IOCTABICHHOMN 3a1ayH,
IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAONIOJEHMs, HAy4YHOIO HKCIEPUMEHTA) IS
U3YYEHHUS DPA3JIMYHBIX CTOPOH XUMHYECKUX OOBEKTOB U IPOLIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBAThCs B PO eCcCHOHATIBHOM chepe;

— HCIIOJIb30BAaHUE PA3IUYHBIX MCTOYHHMKOB JJIS MOJYYEHHS] XMMHUYECKOH MH(OpMAIH,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh JJIi JOCTHXKEHHMsI XOpOLIMX pEe3yJbTaToB B
npodeccuoHanbHOM chepe;

npeoMemHblxX:

— c(pOpMUPOBAHHOCTH MPEACTABICHUI O MECTE XMMHUHU B COBPEMEHHON HAYYHOU KapTHUHE
MUpa; IOHUMAHUE POJIM XMMUU B (POPMUPOBAHUM KPYrozopa U (yHKIIMOHAIBHOW TPAMOTHOCTH
YyeJIoBEeKa I PEIlieHUs] IPAKTUUECKUX 3aj1ay;

— BJIaJIeHHME OCHOBOIIOJIATAIOIIMMHM XUMHUYECKUMU MOHATUSAMH, TEOPHSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJAJICHHME OCHOBHBIMH METOJIaMH HAayYHOI'O IO3HAHUS, HUCIOJIb3YEMbIMH B XHMUHU:
HaOJI0ICHNEM, OIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH
pe3yibTaThl MPOBEJCHHBIX OMBITOB U JIEaTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTH HMPUMEHSTH
METO/Ibl [I03HAHUS IIPU PELLIEHUH NPAKTUYECKUX 3a/1ay;

— c(OpMHUPOBAHHOCTb YMEHHUS J]aBaTh KOJIMUYECTBEHHBIE OLIEHKU U IPOU3BOIUTH PAaCUEThl
10 XUMUYECKUM (pOpMysiaM U ypaBHEHUSIM;

— BIIQJICHHE MpaBUJIAMM TEXHHKH O€30MacHOCTH NpPU HCHOJIb30BAHUU XMMHUYECKHX
BEIIIECTB;

— Cc(pOpPMHPOBAHHOCTh COOCTBEHHOM MO3MIUM IO OTHOIIEHUID K XUMHYECKOU
uH(pOopMalnu, NOJy4aeMON U3 pa3HbIX UICTOYHHUKOB.

B pe3ynbpTaTe ocBOCHHS TUCIUILUIMHBI 00 YYarOIIHICS JOTIKEH

3HATh:

- BOXHEUIIIME XMMHUYECKHE IIOHSITHS: BEIIECTBO, XMMHYECKHUN DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs W MOJEKYJApHAas MacChl, MOH, aJUIOTPOIHS, H30TOIBI,
XAMHMYECKAsl CBfA3b, DJJIEKTPOOTPULIATENBHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIEHHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPBI, JIJIEKTPOJIUT M HEDJIEKTPOJUT, SIJICKTPOIUTHUYECKAS
JIUCCOITUAITNS, OKUCITUTENh M BOCCTAHOBUTEIh, OKHCIICHUE U BOCCTAHOBIIEHUE, TEIIIOBOU d(PdeKT
peaKkuuu, CKOPOCTh XUMHUYECKOM pEeaKUWH, KaTalau3, XUMHUUYECKOE PaBHOBECHUE, YIIIEPOIHBIN
ckeneT, G yHKIIMOHAbHAS TPYIINa, U30MEPHsl, TOMOJIOTHSI;

- OCHOBHBIE€ 3aKOHbI XMMHM: COXPAHEHHUs] MACChI BEILIECTB, IOCTOSHCTBA COCTaBa
BelecTs, [lepuoanueckuii 3akon [[.M. Menneneesa;

- OCHOBHBIE TEOPUU XUMUU; XUMUYECKOU CBS3H, JIEKTPOJIUTHUECKON JUCCOLUALINH,
CTPOEHUS OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUM;

- BOKHEHIIME BEIIECTBA U MaTEpHUasbl: BaAXKHEHUIIINE METaUIbl M CIUIaBbl; CEepHasd,
COJISTHAsl, a30THAsi M YKCYCHasl KHCIIOTBI, OJIarOpOJHBIE Ta3bl, BOJIOPOJ, KHCIOPOJ, TaJOTCHBI,
[IEJIOYHBIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE U aM()OTEpHbIE OKCUABI U TUAPOKCHUIBI, IIEIOYH,
YIJIEKUCIIBIA U YrapHbIM Ta3bl, CEPHUCTBIA Ta3, aMMHaK, BOJAA, MPUPOJHBIA ra3, METaH, 3TaH,



STUJICH, alleTHJICH, XJIOPUJ HATpHsi, KapOOHAT W TUApoKapOOHAT HaTpHs, KapOoHaT u ¢ocdat
KaJIbIIHsI, OCH30J1, METAHOJI U ATAHOJI, CIIOXKHBIC 3(PHUPHI, )KUPBI, MbIJIa, MOHOCAXapHIbI (TIII0K03a),
aucaxapuibl (caxaposa), nojucaxapuibl (Kpaxmal M IeJUTI0JI03a), aHWJIWH, aMUHOKHUCIIOTHI,
OeJKH, UCKYCCTBEHHbIEC M CHHTETUYECKHE BOJIOKHA, KAy4yKHU, IIIACTMACCHI.

B pe3ynbrate ocBoeHUS y4eOHOM TUCIUTUTMHBI O0YYArOIIHIACS TOJKEH

yMeThb:

— Ha3bIBaTh: N3yYCHHBIEC BEIIECTBA 110 TPUBUAILHON MIIM MEKIYHAPOIHON

- HOMEHKJIAType;

- OTpPEeNATh: BAJIEHTHOCTh U CTENEHb OKUCICHHUS XMUMHUYECKHUX AJIEMEHTOB, THII
XUMHYECKON CBSI3U B COCQUHEHMSX, 3aps]l HMOHA, XapakTep Cpeldbl B BOAHBIX PacTBOpax
HEOPraHMYECKUX U  OPraHMYECKHX  COCJUHEHUH, OKUCIHUTENIb W  BOCCTAaHOBHTEIb,
MIPUHA]JIKHOCTD BEIIECTB K Pa3HbIM KJIacCaM HEOPraHUYECKUX U OPTaHUYECKUX COeIUHEHUN;

- XapakTepu30BaTh: AJIEMEHTHl MAaJbIX IIEPUOJOB MO UX IOJOXKEHUIO B
Ilepuonnueckoni cucreme /1.1. Menneneena;

— o0me XMMUYECKHUEe CBOMCTBA - METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPTraHMYECKHUX COCIMHEHMIT; CTPOCHUE U XMMHYECKHE CBONCTBA M3yYEHHBIX
HEOPTraHMYECKUX U OPTaHMUECKUX COCTUHECHUH;

— OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS, IPUPOIY
XUMHUYECKON CBSI3W (MOHHOW KOBAJICHTHOM, METAJUTMYECKON U BOJAOPOIHON),

- 3aBHCUMOCTh CKOPOCTH XHWMHYECKOW pEaKUMU W TOJIOKEHHE XHMHUYECKOTO
paBHOBECHSI OT Pa3UYHBIX (PAKTOPOB;

- BBITIOJHATh XUMHYECKHHA JKCIEPUMEHT: TI0 pACHO3HABAaHUIO BAKHEUIINX
HEOPTraHMYECKUX U OPTaHMYECKUX COCIMHECHUNH;

— MPOBOAMTH:  CAMOCTOSITENIbHBI ~ MOMCK ~ XUMHUYEecKod  uHbopManmuum ¢
MCIIOJIb30BAaHUEM DPA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX M3AaHUNA, KOMIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB MHTepHeTa); NCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTUU Ui 00pabOTKU U
nepesayd XuMU4eckor HHpOpMaIiK, U ee IMPECTaBICHUS B Pa3IMUHBIX opMax;

- CBSI3BIBATH: N3YUEHHBIN MaTepUa co CBOCH MpopeCCHOHATBLHOMN IeATEIbHOCTHIO;

- pemaTh: pacueTHbIE 3a/1a4i 110 XUMUYECKUM (OpPMYIIaM U YpaBHEHUSIM;

- UCTIOJIB30BaTh NMPHOOPETEHHBIC 3HAHKS M YMEHUS B IPAKTUYECKON JIEATETHHOCTH
Y TTIOBCEIHEBHOM JKU3HU:

- s OOBSICHEHUS XUMHYECKUX SIBICHUN, MPOUCXOMSIIMX B TpUpoJe, ObITY W Ha
MIPOM3BOJICTBE;

- OIpeneseHus] BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKHUX MPEBPALICHUH B Pa3IMUHBIX
YCIIOBHSX M OIIEHKH UX TIOCIIEICTBHIA;

- 9KOJIOTUYECKH I'PaMOTHOT'O TIOBEICHHUS B OKpYXKalollei cpejie;

- OLEHKM BIMSHUS XHMHYECKOTO 3arps3HEHUS OKPYKAIOWIEH Cpeipl Ha OpraHu3M
YeNoBeKa U JIPYTUe KUBBIE OPraHU3MBI;

- Oe30macHOro OOpaIIeHUsI C TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, M JTAOOPAaTOPHBIM
o0opynoBaHuEM;

- IPUTOTOBIICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

- KPUTHYECKOW OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYMAMIeH H3
pa3HbIX UCTOYHHKOB.

B mporecce wu3ydeHHS IUCHUIUIMHBI TPEANONAraeTcss MPOBEICHUE MPAKTHUYECKUX,
7a00paTOPHBIX U CEMHUHAPCKUX 3aHATHH U 3aKpEIUICHUS TEOPETHUECKUX 3HAHUH, OCBOCHHS
METOJOJIOTUN PEHICHUs HAaXOXKAECHUS DSKOJIOIMYECKH Oe30MacHBIX CIocoOOB IPOU3BOCTBA
BEIIECTB I MAaTEPUAIIOB, OXPAHBI OKPYKAIOIIEH CPellbl OT XUMHYECKOTO 3arpsi3HEHMS.

C uenbio 3aKperieHus ¥ CUCTEMAaTH3aIlul 3HaHWM, (POPMUPOBAHUS CAMOCTOSTEIILHOTO
MBIIIICHHSI B TPOrpaMMe TIPEICTABIICHBI 3aIaHUs TSl CAMOCTOSATENBHOM paboThI CTYICHTOB.



B pesynbrare 0cBOeHMS JUCHUIUIMHBI 00YYaIOIMHCs JOKEH OBJIaIeTh 001e Y4eOHBIMU
KOMITETCHIISAMU 10 4 Oyiokam B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC mo crnenuaibHOCTH
cpenHero npodeccuoHanbHOro oopazoBanus u HOBEIX PI'OC (ocHOBHOE 00I1Ice 0Opa3oBaHue U
cpennee (moHOE) o0Iee 00pa3oBaHME):

Camoopranuzanus

Oprann3oBaTh COOCTBEHHYIO JCSTEIBHOCTh, BHIOMPATh THIIOBBIE METOJABI M CIOCOOBI
BBITIOJTHEHMS TPO(eCCHOHANBHBIX 3a]1a4, MPUHUMATh PEIICHUS B CTAHJAPTHBIX U HECTAHAAPTHBIX
CUTYaIIHsIX.

CamooOyuyenne

OcyIiecTBIATh IOUCK U HCIIOB30BaHUE MHPOPMAIUH, He00X0auMoi 115t 3P PEeKTHBHOTO
BBINOJIHEHHS TPO(ECCHOHATIBHBIX 3a/1a4, 3aHUMAThCSl CAMOOOPA30BAHUEM.

NudopmanuoHHbIi 0JI0K

Hcnonp30BaTh HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHUH B MTPO(ECCHOHATEHON
NeSITETTHHOCTH.

KommyHukaTuBHbIi 010K

CnocobHocTh 3 (exkTHBHO paboTaTh B KOJJISKTMBE M KOMaHJe, OpaTh Ha ceOs
OTBETCTBEHHOCTD 32 PE3YJIbTAT BBHITIOJHEHUS 3aaHUH.

1.4 IlpodunbHas cocTaB/siromas (HAMPAaBJIEHHOCTH) 0011e00pa3oBaTeIbHOMH y4eOHO
AMCHMILINHBI

B npodunbHyr0o  COCTaBISIONIYI0O  OPOrpaMMbl  BKIIOYEHO  MPOQECCHOHATBHO
HANpaBJICHHOE COJCp)KaHHWE, HEOOXOAMMOE MJIsi YCBOCHHS OCHOBHOH MpodecCHOHAIBHON
oOpa3zoBatenbHoil mporpamMmmbl ®I'OC u conepkanue, odecrieynBaroliee BeISCHUE 310POBOTO
o0paza xu3HH, HOPMUPOBAHKE Y 00yUAIOIIUXCSI TPOPECCHOHATBHBIX KOMIETECHITHH.

[IpodunpHoe M3ydeHre TUCIUILIUHBI OCYIIECTBIISIETCS:

1.TTyrem oTOopa AMIAKTHYECKUX E€AWHUI] MPOrPaMMBbl MO0 OHWOJIOTHH, 3HAHUS KOTOPBIX
Oynyt HeoOxoaumbl mipu ocBoeHuu [1IICC3 u B Oyaymieit npodeccuoHanbHON ASSITENFHOCTH;

2. OcymecTBICHHEM MEXITPEIMETHBIX CBSA3EH AUCIUILIMHBI C 0011e00pa30BaTeIbHBIMU U
npodeccroHanbHbIMU JucuuinHamu [TICC3;

3. OpraHm3anueid BHEAYJAHTOPHOH CaMOCTOSITEILHOW pabOThl, HANpPaBICHHOW Ha
pacuipeHre W yriyOneHue 3HaHuil, KoTopble OyayT HEOOXOIMMBI B MpOo(hecCHOHAIbHON
JeSATeNIbHOCTH (IpOo(eCCUOHAIbHO 3HAYMMOE COJAEpkKAHME) M Ul COXPAaHEHUS 30pOBBS
4eJI0BEKA.

OcoOblIif akIIeHT B OCBOCHUH O0YYarOIIMMUCS COAEpkKaHUs TUCUUIUIMHBI CTABUTCS Ha
BHYTPUIIPEIMETHBIE M MEXIPEIMETHBIE CBA3HM, KOTOpble O0ECHEeYMBAIOT CHCTEMHBIH MOJXOJ,
GOpMHUPYIOT KOMIIETEHIIUU O0YJArOIINXCSI HA OCHOBE OOBEAMHEHUs 3HaHU (PU3UKH, OMOJIOTHH,
MaTEMaTHUKH JIJIsl €IMHOTO TIOHUMAaHUs ECTECTBEHHOHAYYHOW KapTUHBI MUpA.

1.5 KosimyecTBO 4acoB, OTBeIEHHBIX HA 0CBOEHHE MPOrPaMMbI 00111e00pPa30BaTeIbHOI
y4eOHOM TMCUMILINHBI:

MaKCUMallbHas yaeOHast Harpy3ka oOydatomierocs 78 4acoB, B TOM YHCIIE:
o0s13aTeNbHas ayIuTOpHast yueOHas Harpy3ku odyuaromierocs /8 4acos;
camocTosITelbHas pabota odyvaromierocs 0 yacos.



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON YUEBHOM

AACHUITIINHBI
2.1. O6bem o0pa3oBaTeJbLHON MPOrpaMMBbl U BUABI Y1eOHOH padoThl

Bun yueOnoii padoTnl

O0BLeM B yacax

O0beM 00pa3oBaTeILHOM MPOrpaMMbI 78
B TOM YHCIIE:

3aHATH 78
JIEKIIMOHHBIX 3aHSATHI 40
MPaKTHUYECKUE 3aHATHS 26
nabopaTopHBIC 3aHATH 12

Camocmosmenvras paboma

KOHCYy1bmayuu

IIpomesicymounas(umozoeas)ammecmayust

IIpome:kyTouHas (uTorosasi) arrecranusi B gopme qupdepeHIMPOBAHHOIO
3ayeTa




2.2. TemaTn4yecKkni IJIaH U coJepkaHue 001e00pa3oBaTeIbHON YUeOHON JUCHMIITIMHBI « XMMUSD)

HaumeHoBaHue Conep:xanue yueOHOIro MaTepuaJa, 1adopaTopHbie U NPaKTHYECKHe PadoThl, O0bem YpoBeHb
pa3aesioB U TeM caMoCTOsITeIbHAS PadoTa 00yUYaIOIMXCS 4acoB 0CBOEHHUS
1 2 3 4
1 cemecTp 34
BBenenue Coaeprxanue yueOHOro MaTepuaJa 2
1 |Hayunsle MeTO/IbI TO3HAHUS BEIIECTB U XUMHUCCKHX SBJICHUI. 1
2 | Ponb sKcriepuMeHTa U TEOPUH B XMMHUHU.
3 |MogenupoBaHre XUMHUYECKUX MTPOIECCOB.

IIpakTuyeckas padora

CamocrosiTesibHas padoTa

1 BblyunTe OCHOBHBIE OHSTHUS U TEPMUHBI 110 TEME.

2 CocraBbTe anroputm otBeTa 1o TeMe: «HayuHble MeTOAbl IMO3HAHUS BELIECTB U
XMMHYECKUX sBJIICHUH. Poib 3kcnmepuMeHTa W Teopur B XUMHUUA. MojaennpoBaHue
XUMHYECKUX MPOIECCOBY.

3 CocraBbTe KpoccBopA 1mo Teme: «HayuHble MeTO/Abl TTO3HAHUS BEIIECTB U XUMHUYECKHUX
sBieHUU. Poib SKCliepuMEeHTa W TEOpUU B XUMHUHU. MoJenupoBaHHE XUMHYECKUX
MIPOLECCOBY.

4 [IpuBenuTe npuMephl UCIIONB30BAHUS PA3IMYHBIX METOAOB UCCIEAOBAHUS B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIUsIX.

5 [TonroroBeTe HOKIAA, pedepaT HWIn MPEe3CHTAIHIO.

6 [lepeuenr Tem: buoTexHOJOrMs W TeHHas WHXEHepuss — TexHojormun XXI| Beka;
HaHoTexHOomorus Kak NpuOPUTETHOE HANIPABIIEHUE PAa3BUTHUS POU3BOJICTBA B Poccuiickoi
Oenepannn; CoBpeMEHHbBIE METOIbI 00e33apaskMBaHUs BOJIBI,

7 PeHTreHOBCKOE M3IIy4eHHE U €r0 UCIO0JIb30BAaHUE B TEXHUKE U MEJUIIMHE.

8 BreiyunTe OCHOBHBIE TOHITHSI U TEPMHUHBI 110 TEME.

9 CocraBbTe anroput™m oTBeTa 1O Teme: «HaydHble METOIbI TO3HAHUS BEIIECTB U

XUMHYECKHX sBIeHHU. Ponb OKCIICPUMCHTA W TCOpHUU B XHMUHU. MOI[CJ'II/IpOBaHI/IC

XUMHUYCCKUX ITPOLECCOB).




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
Pa3iesIoB H TeM CaMOCTOSITeIbHAs PadoTa 00y4alIMXCs 4acoB OCBOCHHA
10 | CocraBbTe KpoccBopa mo Teme: «HaydHble METOABI MO3HAHHUS BEIIECTB M XMMHUYECKHX
ABJleHUN. Poilb JKclepuMEHTa M TEOpUM B XHMHU. MoJeaMpoBaHUE XHMHUYECKUX
IIPOLIECCOBY.
11 | IlpuBenuTe npUMEpPbI UCIIOIB30BAHUS PA3IMYHBIX METOJOB MCCIIEIOBAHNS B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX.
12 | IloaroroBbTe nOKIaJ, pedepaT WIM NPE3EHTALUIO 110 TeMaM: BHOTEXHOJIOrUs U TeHHas
uHXeHepus — texHonoruu XX| Beka;
HanoTtexHosorus Kak IpMOPUTETHOE HAIIPABJICHUE PA3BUTHUS TPOU3BOJCTBA B Poccuiickon
®denepannu;
CoBpeMeHHbIe MEeTO/Ibl 00€33apakuBaHus BOIbI;
PeHTreHoBckoe M3y4yeHue U €ro UCI0JIb30BAHNUE B TEXHUKE U MEAMIIMHE.
BblyunTe OCHOBHBIE IOHATHS U TEPMUHBI [10 TEME.
Pa3nes 1. O0mas u Heoprannyeckast XMMHA
Tema 1.1. OcHoBHbIe | Coep:xaHue y4eOHOT0 MaTepuaJia 2
MOHATUSI U 3aKOHBI | 1 Bemectso. 2
XUMUU 2 AtoMm.
3 Moutekyna.
4 XUMUYECKUN DJIEMEHT.
6 ITpocThie U ClI0)KHBIE BEIIECTBA.
7 KauecTBeHHBIN U KOJNYECTBEHHBIN COCTAB BEILIECTB.
8 XUMHYECKUE 3HAKU U (POPMYJIBI.
9 OTHOCHUTEIbHBIE aTOMHAsI U MOJIEKYJIIpHAsi MacChl.
10 | KomnyecTBO BelecTBa
11 | BemectBo.
12 | Crexuomerpusl.
13 | 3akoH coxpaHEHHsI MAaCCHI BEIIECTB.
14 | 3akoH MOCTOSIHCTBA COCTaBa BEHIECTB MOJIEKYJISIPHON CTPYKTYPBHI.
15 | 3akoH ABOrapo u CieiCTBUS UX HETO.
16 | PacyerHbIe 3a/1a4M HA HAXOXKJCHHE OTHOCUTEIIBHON MOJICKYJIIPHON MacChl, ONIPeICTICHIE

MacCOBOM JOJIM XMMHYECKHUX 3JIEMEHTOB B CIIOJKHOM BEII[ECTBE

IIpakTHyeckas padbora




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
pa3aesioB M TeM CaMOCTOsITe/IbHas1 padoTa o0y4yauuxcs 4acoB OCBOCHUS
CamocrosiTesbHasi padoTa -
1 | BolyuuTe OCHOBHBIE NOHSTHSI U TEPMUHBI 110 TEME.
2 | IlucbMeHHO OTBETHTE Ha BOIIPOCHI U BHITIOJHUTE 3a/1aHUS.
3 | Kakue Benmu4uHBI MOTYT OBITH YKa3aHbl OKOJIO XMMH4YecKoro 3Haka? OTBeT 3alHILMTE B
BUJIE CXEMBI U IPOJEMOHCTPUPYHTE HA KOHKPETHOM IIPUMEDE.
4 | CxemMaTW4yecKu MOKAXUTE, YTO BBIPAKACT XUMHUECKass (Qopmyiia, JaiiTe MOSICHEHUE K
CXeMe.
5 | PaccumuTaiite MaccoByr OO0 BOJOpOJa U CEpbl, YKAKUTE MAacCOBOE COOTHOILICHUE
2JIEMEHTOB B MOJIEKYJIE CEPOBOIOPOAHON KHUCIOTHI.
6 | Onpexnenute Maccy cynbdara aqrOMHUHHAS KonrdecTBOM Beriectsa 0,2 MOJIb.
7 | CKonbKO MOJIb BOJIbI COJIEPKUTCSL B OJTHOM €€ tuTpe?
8 CKOJIBKO MOJIEKYJ BOJIbI COIEPKUTCS B | JI. BOABI?
9 | 3akoHuMTe ypaBHEHUS PEaKIMH, paccTaBbTe KOA(HOULIMEHTHI:
10 | No+Hz=...... ; P+0Ox=...... ; SO+ 02=......
11 | [MoaroroBbTe AOKIAMA, pedepaT WIH MPE3SHTAIHIO.
12 | Ilepeuensb Tem:
13 | JKusnp u gesrenpHocth [.M. Menneneena;
14 | AnnmoTponus METaJljIOB;
15 | Tlepuoauueckomy 3akoHy OyIyIlee HE TPO3UT Pa3PyLIEHHEM;
16 | Cunres 114-anemenTa — TpuyM@p poccuicKuX (HPU3UKOB-SAECPILUKOB.
Tema 1.2. | Coaepxanue y4eGHOro MaTepuajia 2
[Tepuoanueckuit Hepuoanuecknii 3akon .M. Menneneea. OtkpsiTue .M. Menneneesim [lepuoanueckoro 2
3aKOH u | 3akoHa. [lepuonnueckuit 3akoH B popmynuposke .M. Menneneesa. [lepuonnyeckas radnuma
Ilepuoanueckas XUMHUYECKHX 3JIEMEHTOB — rpaduyeckoe oToOpakeHHe Meprojuueckoro 3akoHa. CTpykTypa
cucrema MEPUOINYECKON TaOIHIIBL: IEPUO/IbI (MaJIble U OOJIBIINE), TPYIIHI (TJIaBHASI U TOOOYHAs).

XUMHUYCCKUX




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

3JIEMEHTOB A.N.
Meunpgeneena u
CTpPOEHHUE aToMa

Crpoenne atoma u nepuoanveckuii 3axkon I.M. MennesneeBa. AToM — ClI0)KHas 4acTULA.
Snpo (IpOTOHBI U HEUTPOHBI) U SJIEKTPOHHAsA oOosouka. V3otonel. CTpoeHHe 37I€KTPOHHBIX
000JIOYEK AaTOMOB JJIEMEHTOB MajbiX NepuoJoB. OcoOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
000J104€K aTOMOB JJIEMEHTOB OOJIBIIUX MEPUOMIOB (MEPEXOMHBIX 3eMeHTOB). [loHsaTHe 00
opOuTasix. s-, p- u d-OpOurtanu. INeKTpOHHbIC KOHPUTYPAIIMH ATOMOB XUMUYECKUX 3JIEMEHTOB.
CoBpemeHHass (GOpPMYJIHPOBKA NEPUOJUYECKOr0 3aKOHA. 3HAUEHUE NEPUOJUYECKOro 3aKoHa U
IIEPUOMYECKON CHUCTEMBl XMUMHUUYECKuX dieMeHToB .M. MenneneeBa miis pa3BUTUS HAYKU U
ITOHMMAaHMsI XUMUYECKON KapTUHBI MUPA.

IIpakTuyeckas padora

CamocrosiTesibHas padora

1 BBIy‘lI/ITC OCHOBHBIC ITOHATHA U TCPMHHEI 110 TEMC.

2 VYcTHO 0TBETE Ha BOIPOCHI.

3 Ha ocHOBE TeopHH CTPOCHUS AaTOMOB IMOSICHUTE, TIOYEMY TPYIIIbI QJIEMEHTOB pa3eiCHbI Ha
[JIaBHBIE U TOOOYHBIE?

4 [To kakuM IpHU3HAKaM pa3IudaioT S-; P-; d-; f-onemenTsI?

5 [Tonp3ysice Tabnuued NEpPUOAMYECKON cHCTeMbl XuUMudeckux anementoB JI.U.
MeHeneeBa, COCTaBbTE€ CXEMbl DPACHOJOXKEHHS DJIEKTPOHOB IO OpOUTAIsAM U
HSHEPreTUYECKUM YPOBHSIM B aTOMax 3JIEMEHTOB BAHA/IHsI, HUKEJsI, MBIIIbSIKA.

6 HOHFOTOBLTC AOKJIana, pe(pepaT WM TMPE3CHTAlHU0 110 TEMaM: H3oTombl BOAOpOAA;
Hcmons3o0Banne PadOaKTUBHBIX U30TOIIOB B TCXHHUYCCKUX LECJIAX; IIna3ma - LIeTBépTOG
COCTOSHHEC BCIICCTBA.

Tema 1.3. Ctpoenue
BelleCTBa

Conep:xaHue y4eOHOro MaTepuaJsia

HNonnasa xummnueckas cBsizb. KaTtnonsl, ux o0Opa3oBaHMe U3 aTOMOB B pe3yJibTaTe IMpoliecca
OKHCIICHHsS. AHHOHBI, UX 0Opa3oBaHME U3 ATOMOB pe3yjbTaTe IpOLEecca BOCCTAHOBIIECHUS.
HNoHHasg CBA3b, KaKk CBs3b MEXAY KaTHOHAMU M aHMOHAMH 33 CYET 3JIEKTPOCTATHYECKOTO
nputskeHus. Kmaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsijia, HAJTUYMIO THIPATHON
oOosiouku. MoHHbIEe KpucTauinyeckue pemeTkd. CBoOWCTBAa BELIECTB W HOHHBIM THUIIOM
KPUCTAIUIMYECKOM PELIETKH.




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

KoBanenTHasi xumuueckasi cBsi3b. MexaHn3Mm o0pa3oBaHusl KOBAJCHTHOW CBs3U (OOMEHHBIN
U JIOHOPHO-AKIENTOPHBIN). DJIEKTPOOTpULATEIbHOCTb. KOBaneHTHON mOsipHas HenoJsipHas
cBA3U. KpaTHOCTh KOBaJICHTHOU CBSA3U. MOJIEKYJIAPHBIE U ATOMHBIE KPUCTAJUIMYECKUE PELIETKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMA M @aTOMHBIMHU KPUCTAJUIMYECKUMHU PEIICTKAMMU.

MeTta/uinyeckass CBsI3b. MeTamindecKas KpuUCTaJUIM4eCKad pPeleTKa W MCTAJUINYCCKAA
XHUMHYECKas CBsA3b. OU3HYCSCKHE CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHMSI BellleCTB M BOJAOPOIHAs cBsi3b. TBeproe, ®KHUIKOE M ra3000pazHOe
cocTosiHus BemecTB. llepexon BemecTBa W3 OJHOIO arperaTHOrO COCTOSIHUA B JIpYroe.
Bonoponnas cBs3b.

Yucrblie BemecTBa U cMecHu. IloHstue o cmecu BeniecTB. ' oMOreHHeIe U T'CTCPOICHHBIC CMCCH.
CocraB cMeceli: 00beMHas U MaccoBast JO0JIN KOMIIOHCHTOB CMECH, MaCCOBas J0JIA HpI/IMCCCﬁ.

JucnepcHble cuctembl. [lonstue o qucnepcHoii cucreme. JucnepcHas dasa u AUCTIEpCUOHHAS
cpena. Kitaccuukanms mucnepcHbIx cucteM. [ToHATHE 0 KOJTIOUIHBIX CHCTEMAaX.

HpaKTI/I‘{eCKOC 3aHsATHE

Pemenue 3amay Ha OCHOBHBIE 3aKOHBI XMUMUH

CamocrositesibHas padora

1 Pemenue 3ama4 mo KOBaJICHTHOM CBSI3U

2 Pemrenue 3agad 1mo MeTaJUIMYECKUM CBSI3SIM

3 Pemenue 3aga4d no BOOOPOAHBIM CBA3SAM

4 [ToaroroBka nokiana nmo reme :JlucrnepcHble CUCTEMBI

Tema 14. Bonpa.
PactBOpHI.
DNEeKTpoIUTHYECKAst
qUccoLranus

ConepxaHue y4eGHOro MaTepuaJjia

Bona. PacrBopbl. PactBopenue. Boma kak pacrBopurens. PacTBOpHMOCTH  BEIIECTB.
HacpliieHHble, HEHaCHIIEHHbIE, MEPECHIEHHbIE PACTBOPHI. 3aBHCHUMOCTh PACTBOPUMOCTH
ra30B, XKHUJIKOCTEH U TBEP/IbIX BELIECTB OT Pa3IUUHBIX (haKTOPOB. MaccoBasi J10J1s1 paCTBOPEHHOTO
BEICCTBA.




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

3HeKTp0JII/ITI/I‘leCKaH AUCCOUAIIHUA. 3HGKTpOJII/ITBI U HEOJICKTPOJIUTHI. 3H€KTpOJII/ITI/I‘-IeCKaH
Juccouunanus. MexaHu3MBbI BHCKTpOHHTquCKOﬁ Jucconuanvn i BEIIECTB C PpasIMdYHbBIMU
THIIAMH XHUMHYECKOH CBS3H. FI/II[paTI/IpOBaHHBIe U HCTUAPATHUPOBAHHLIC HWOHBI. Crernenb
SHCKTpOHHTquCKOﬁ Jucconralnuu. CuibHbIe U cl1a0bIe QJICKTPOJIUTHI. OCHOBHBIE TTOJIOKCHUS
TCOpHUU 3JICKTpOJIPITH‘-I€CKOﬁ JUCCOLMalu. KI/ICJIOTLI, OCHOBAHUSA U COJIA KAK 3JICKTPOJIUTHI.

Ja0opaTopHoe 3aHATHE

1 | Pemenue 3amau o teme PacTBophl.

2 | Pemenue 3amay mo reMe DIEKTPOJUTHYECKAS TUCCOITHAITNS

CamocrosiTesibHas padoTa

1 BLIy‘lI/ITe OCHOBHBIC ITIOHATHUA U TCPMHHBI 110 TCMC.

2 | Berunciure MaccoByIO JTOJIIO paCTBOPEHHOTO BEIIECTBA, €CJIM B 68T. BOABI pacTBOpuiu 12r.
COJIH.

3 | Berunciure maccy BOJbI, B KOTOPOM HY>KHO PacTBOPHUTH 25T. caxapa, 4TOOBI MOJYyYUTH
pacTBOpP ¢ MacCOBOM JoJiel pacTBOpEHHOrO BemecTa 10%.

4 | PaccuuTaiiTe Maccy BOJIBI M COJIM, HEOOXoaumble st mpurotoBienus 200r. pacTBopa ¢
MaccoBoM goner conu 0,25.

5 | CocraBbTe ypaBHEHHUs pEaklUil B3aUMOJACHCTBHUS C BOJOW CIIEAYIOLIUX BEIICCTB: JIMTHS,
KaJIbIMs, OKCHAAa Oapusi. YKaXuUTE Ha3BaHUsI BEUIECTB, OOpa3yIOIIUXCS B peE3yibTaTe
pEaKLuH.

IInceMeHHO OTBETHTE Ha BOITPOCHI.

Yro Takoe «rsokénas Boga»? YeM oHa oTiiMyaercs OT OOBIYHOI?

6

7

8 | Kak ounmaercst ot npumecei nutheBast Boaa?

9 | B kakux ciy4asx MpUMEHSETCS IeperoHKa BOJIbI?

10 | IToaroroBeTe nOKIIAA, pedepar Win Npe3eHTALHUIO.

11 | IlepeueHs TeM:

PacTBOpbI BOKpYT Hac;

Bopa kak peareHT u Kak cpeaa Juisi XMMUYECKOTO MTPOLecca;

Tunsl pacTBOPOB;

Bxran oTe4ecTBEHHBIX YYEHBIX B PA3BUTHE TEOPUH DJIEKTPOIUTUYECKON TUCCOLUALINN.
BelyuriTe OCHOBHBIE IOHATHS U TEPMHHBI 110 TEME.




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

Brruucnure MaccoByro 10110 paCTBOPEHHOIO BEILECTBA, €CIH B 68T. BOJBI pacTBOpHIU 12r.
COJIH.

Tema 1.5.
Knaccudukanms
HEOPTaHUYECKUX
COCIUHEHUN U WUX
CBOICTBa

Conep:xanue yueOHOro MaTepuaJa

Kuciaorbl m ux cBoiictBa. KuCIOTBI Kak 3JIEKTPOIMTHI, WX KJIACCH(PHUKALUSA MO Pa3TUYHBIM
Ipu3HaKaM. XMMHUYECKUE CBOMCTBA KUCIOT B CBETE TEOPHUH NIEKTPOIUTUYECKON AUCCOLMALINH.
Oco6eHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT C METaJuIaMHu.
OCHOBHBIE CTIOCOOBI MOTYYEHUS] KUCIOTHI.

OcHoBanus u ux cBoiicTBa. OCHOBAaHUS KaK 3JIEKTPOIMTHI, X KJIACCH(PHUKALNSA MO Pa3IMIHBIM
IpU3HAKaM. XHUMHUYECKHE CBONCTBA OCHOBAHHUH B CBETE TEOPUU 3JIEKTPOIUTUYECKON
arcconnanuy. Pasnoskenne HepacTBOPUMBIX B BOe OCHOBaHUI. OCHOBHBIE CIIOCOOBI ITOTYUEHUS
OCHOBaHUI

Commm m ux cpoiictBa. Conu Kkak anekTponutTel. Coiln cpeiHue, KHUCIblE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUHU AIIEKTPOIUTHYECKOH auccoumanuu. CrocoObl
IoJy4eHus cosiel. ['maponus cosen.

Oxcuabl m ux cpoiicrBa. Coneobpasyronyie U HecoleoOpasywomue OKcuabl. OCHOBHEIE,
aMm(poTepHbIC U KUCIOTHBIE OKCHIbL. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTEIEHH OKUCICHUS
00pa3ymolero ero Metaja. XUMUYECKUE CBOMCTBa OKCUIOB. [loyuenne okcuios.

HpaKTI/I‘leCKOC 3aHsATHE

1 | Pemenue 3aaa4 110 TCMC Conu 1 UX CBOKMCTBA

2 | Pemenwne 3ama4y Ha Temy OKCHUJIBL.

3 | Pemenne 3aaa4 110 TCMC Kucnorsr.

CamocrosiTesbHas padoTa

BBIyLII/ITe OCHOBHBIC ITOHATUA U TCPMHUHBI 110 TCMC.

1

2 | Jomummrte Ha3BaHWs, (OpMyIsl ¥ THUNBl BEHOIECTB TaK, YTOOBI MOJTYYHJIACH
MOCJIEI0BATENbHOCT: (JOpPMyJia OKCH/IAa — TUI OKCHJA - Ha3BaHUE OKcHJa — Gpopmyiia, THI
Y Ha3BaHUE THJIPOKCUIA

3 | Hampumep: Na;O — ocuoBublif okcug Hatpuss NaOH — 0IHOKHCIOTHBIN, MIEIOYHOMH,
pactBopumbiid Trapokcu HaTpus. N2Os , Mn,O7, CuO, SO, , SOs, FeO, P.0Os, CaO.

o

[IpenyioxuTe BCE BOZMOMXKHBIE CTIOCOOBI TTOTYYSHUS THAPOKCH/IA KATTBITHS.

5 | CocraBbTe ypaBHeHUs Mo npuBeA¢HHOU HUXKE cxeme. P — P20Os — H3POs — K:HPO4
— K3PO4




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
pa3/1esi0B U TeM caMoCTOsITeIbHAs padoTa 00yYaluMXcs 4acoB OCBOEHHS
6 | Hanumure ¢opmynsl coneil mo ux Ha3BaHHIO: opTodocdar Oapus; cynbdua HATpHs,
TUAPOKCOHUTPAT MarHus; auruapodocdar kaubius; oprodocdar kamus — HaTpus (2:1);
cynbdut mapranna (I1). Kak ux knaccudunupoBars?
7 | IlogroTtoBbTe MOKIIAM, pedepar wim npe3eHTaIHIO.
8 | llepeuens Tem:
[Tpumenenue TBEPAOro U raz3oodpasHoro okcuaa yriaepoaa (1V);
Peakuust ropeHust Ha MPOU3BOJICTBE;
Peakuust ropenust B ObITY;
Tema 1.6. | Conep:xxanue y4eGHOro MaTepuasia 2
XuMHU4YecKre Knaccupukauuss xumMuyecKMX peakuuid. Peakuuu coeauHeHHUs, pas3ioKECHUS, 3aMELICHUs, 2
peaKkin oomena. Karamutuueckue peakuuu. OOpaTumble W HeoOpaTUMble peakiuu. ['oMoreHHeie u
TeTepPOTeHHBIC PEaKIHH. DK30TePMUYECKUE U PHIOTEPMUYECKHE peakiuu. TerioBoi adexT
XUMHUYECKUX peakuuii. TepMoXuMuyecKkue ypaBHEHUSI.
OKHCAUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu. Crenenp oxucieHus. OKUCIUTENbs U
BOCCTaHOBJIEHHE. BoccranoBuTens U OKkuciaeHwe. MeTon dJleKTpoHHoro OamaHca JUIs
COCTABIICHUS YPaBHEHUH OKMCINTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIHii.
CxopocTh XUMHYECKUX peakuuii. [[oHATHE 0 CKOPOCTH XMMHUYECKHUX peakUuid. 3aBUCHMOCTb
CKOPOCTH XUMHYECKHX PEaKIUU OT Pa3InIHBIX (DaKTOPOB: IPUPOJIBI PEAaruPYIONTUX BEIIECTB, UX
KOHIIEHTPAllUK, TEMIEPaTypbl, TOBEPXHOCTH COMNPUKOCHOBEHUS U  HCIOJIb30BAHHI
KaTaJn3aTopoB.
OOpatumocTh XMUMHYECKUX peakiui. OOpaTuMble W HeoOpaTUMbIE peakiuud. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMELIEHMUSI.
JlaGopaTopHoe 3aHsiTHE 2

I/ISY‘IGHI/IG 3aBUCUMOCTH CKOPOCTU XUMUNYCCKUX PCAKIINU OT Pa3JIMIHBIX q)aKTOpOB.

CamocrosiTesibHas padora




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
pa3aesioB M TeM CaMOCTOsITe/IbHas1 padoTa o0y4yauuxcs 4acoB OCBOCHUS
BblyunTe OCHOBHBIE IOHSTHS U TEPMUHBI 110 TEME. -
N3 npuBe€HHBIX CXE€M peakluii HalauTe Te, KoTopbie oTHOCITCA K OBP:
a) BaCl, + Na,CO3; —....; 6) Na + Br2 —...; B) FeOs + HBr —....
3aKOHYMTE 3TU CXEMBI, YPAaBHSANTE, UCTIOIB3Ysl METO/ MJIEKTPOHHOTO OaaHca.
CocTaBbTe ypaBHEHHsI peakluii: pa3ioKeHUs - OKCHJIa IUIAaTUHBI, OKCUa cepedpa;
coenuHenus: — maruus ¢ cepoit (1), narpus c cepoii (11).
[ToaroroBbTe HOKIaA, pedepaT WK MPEe3CHTALHUIO.
IIepedens Tem:
Kuszsb u nesrenvHocTh [ [[3BU;
Ponp MeTanioB B HCTOpHUM YETIOBEUECKOMN [IUBUIIN3ALINY;
Koppo3us MeTaiios 1 criocoObl 3alUThl OT KOPPO3UY;
XuMUsl METAIJIOB B MO€H npodecCHOHATbHON AESITETbHOCTH.
Tema 1.7. Meramnel | Coaep:xanue y4eGHOro MaTepuaJia 2
Y HEMETAJUIbI Mertanabl. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpUCTA/UIOB. DU3HUecKue CBONCTBA METAJLIOB. 2
Knaccudpukanys MeramioB MO pa3iMYHbIM IpU3HAKaM. XHUMHUYECKHME CBOMCTBA METaJIOB.
DNEeKTPOXUMHUYECKUI Pl HAPSHKEHU METAIIIOB.
OOmme crocoObl monydeHust MetaioB. Ilomatue o wmeramrypruu. Ilupomerammyprus,
TUAPOMETALUIYPrus U dieKTpoMeTainyprus. CriiaBel YepHbIE U IBETHBIE. KOppo3us MeTaios.
O030p HEKOTOPHIX METAJUIOB - ANIOMUHUI, Melb, MarHUl, TUTaH, BOJIb(PpaM U OJIaropoJIHbIE
METaJUIBI.
Hemeranibl. OcobeHHOCTH CTpoeHUs aToMOB. HemeTalisl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOWMCTB TajJoTeHOB OT HX moJiokeHuss B Ilepuommueckoit cucreme. OKHUCIUTENbHBIE U
BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIIIOB.
JlaGopaTopHoe 3amsiTHe 2

W3yueHne CBONCTB METAJIJIOB.

CamocrosiTesbHast padoTa
3anonaute Tabnuubl: HekoTopbie cBoiicTBA aTOMOB WIEJT0YHBIX M IeJ0YHO3eMeJIbHBIX
MeTaJVI0B

BblyunTe OCHOBHBIE IOHTHS U TEPMUHBI T10 TEME.

Hanummre ypaBHEHUs peakiivii, COOTBETCTBYIOIINE CXEME: U3BECTHSAK — HEralleHas U3BeCTb
raiieHasl U3BeCTb — U3BECTHSAK — TUIIC.

[TosicuuTe, MOKET JIM cepedpO BHITECHSATh CBUHEI U3 BOJHBIX PACTBOPOB €ro coJieh?




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsi padoTa o0yyarmmxcs 4acoB OCBOCHM
Kakumu oOmMMU XMMHYECKUMHU CBOMCTBaMH OOJaJar0T BCE METaJUIbl TJIaBHBIX MOJTPYII,
nouemy? OTBET MOATBEPANUTE YPABHEHUSIMH COOTBETCTBYIOIUX PEAKIIUH.
CocraBbTe ypaBHEHMsI pPEaKLMH, XapaKTEepU3YIOIIMX XHUMHYECKHE CBOWCTBA LIMHKA, Kak
npeacTaBuTeNs no0oyHoi noArpynmst |l rpynmsr.
IToxroToBbTe 10KNAN, pedepar WiK MPe3eHTALHIO.
IIepedens Tem:
HcTopus noiy4deHus ¥ Npou3BOACTBA aIFOMUHMUS,
DNEeKTPOIUTUYECKOE TOTydYeHHe U pahUHUPOBAHUE MEITH.
IIpome:xyTouHas KonTtpouabnas padora -
(uToroBas)
aTTecTanus
AyIMTOpHBIX 3aHsATHIi(Bcero) 3a 1 cemecTp 34
2 cemecTp 14
Paznen 2. Oprannyeckasi XuMusi.
Tema 2.1.0cHoBHble | Conep:kaHue yueOHOro MaTepuasa 4
MOHATUS IIpeamer opranmyeckoii xumuu. IlpupomHble, HUCKYCCTBEHHBIE M CHHTETUYECKHE 2

OpraHn4eCcKOn
XMMHM W Teopusd
CTpPOCHUSA
OpraHU4YeCKUX
COEMHEHHIA.

OpraHn4YCCKHeC BCIICCTBA. CpaBHeHI/Ie OpraHN4YCCKHUX BCHICCTB C HCOPIraHUYCCKHUMMU.
BanentHocts. Xumuueckoe CTPOCHUC KaK IMOPAAOK COCAWMHCHUSA aTOMOB B MOJICKYJbI I10
BaJICHTHOCTH.

Teopusi cTpoeHusi oprannveckux coeauneHuii A.M. ByrtiepoBa. OCHOBHBIE MOJOXKEHUS
TEOpUU XHMHUYECKOTO cTpoeHus. M3omepus u u3omepsl. Xumudeckne (HOpMynbl U MOAETU
MOJIEKYJT B OPraHUYECKON XUMUU.

Knaccupuxanuss opranmdeckux BemiecTB. Kiaccuukanus BelecTB MO CTPOSHUIO
YIIIEPOTHOTO CKeleTa M HAM4Wio0 (QYHKIMOHAIBHBIX rpyni. ['omosnoru u romomnorusi. Hauama
HoMmeHkarypsl IUPAC.




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

Knaccupukauusa peakuumid B OpraHuveckoil xumum. Peakuuu npucoeInHEHUs
(rumpupoBaHMS, TAJIOTCHUPOBAHMs, THUIPOTAJOTCHUPOBAHUWSA, TUApATAlMM). Peakuun
OTIIEIJICHUs  (ACTUIPUPOBAHMS,  JETHAPOTATIOTCHUPOBAHUS,  Jerujaparanuu). Peakuun
3amenieHus. Peakuyu uzomepusanuu.

CamocrosiTesbHasi padora




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

BBIy‘H/ITe OCHOBHBIC IMOHATHUA U TCPMHHBI 110 TCMCE.
Ha KOHKPETHBIX IIpUMEpax IMOACHUTE, YTO TAKOC U30MCPHUsI.
HpI/IBe,I[I/ITe IMPUMEPEI, ITIOATBEPKAAIOMIUE, YTO B MOJICKYJIaX aTOMbI WKW I'PYIIIBI aTOMOB BJIIUAIOT

ApYr Ha Japyra.
3anoJHUTE TaOIHILY:

Dopmyiibl Bemiectsa

BOJA ATHIIEH alleTWsieH | IIKL | YKCycHas
epu

H KH-Ta

MOJIEKYJISIpHast

AJIEKTPOHHAS

IMOJIHaA CTPYKTYpHas

COKpalI€HHasi CTPYKTYpHast

5CocTaBbTe YypaBHEHHMs TOpPEHHUs OPraHMYECKUX BEIIECTB: METaHa, 3TUJIOBOrO CIHPTA,
LeIuT0036l. HazoBuTe MpoayKThl peakui.

[ToaroroBeTe N0KIAM, pedepar Win Npe3eHTALHUIO.

IIepeyens Tem:

3amyra 030HOBOIO 3KpaHa OT XMMHYECKOI0 3arpsi3HEHMS,

KonnuecTBeHHBIE XapaKTEPUCTUKH 3arPSA3HEHNS OKPYXKAIOIIEH CpEIbl;

Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTHUH MUPOBON OPraHUYECKON XMMUHU;
CoBpeMeHHBIE PEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

Tema 2.2.
VYri1eBoIOpOasl U UX

Conep:kanue y4e0OHOIro MaTepuaa




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

IIPUPOJHBIC
HUCTOYHUKHU

AJIKaHBbI: TOMOJIOTUYECKUH Psill, U30MEPUS U HOMEHKJIATYpa aJKaHOB. XMMHUYECKHE CBOWCTBA
aJIKaHOB (MeTaHa, 3TaHa): FOpPEHUe, 3aMelleHNe, pa3lioKeHue, neruapupoBanue. [Ipumenenue
QJIKAHOB HA OCHOBE CBOWCTB

AJIKeHbl. OTWJIEH, €ro TMOoJy4eHHe (IeruApupoBaHUEM JTaHa, JEMoJIMMepHu3anueit
nosndTIWIeHa). ['oMonoruueckuid psii, U30MEpUs, HOMEHKJIATypa aJKEHOB. XHMHUYECKUE
CBOMCTBAa ATHJIEHA: TOpPEHHME, KayeCTBEHHbIE peakuuu (oOeciBeurBaHHE OpPOMHON BOIbBI U
pacTBopa liepMaHraHaTa Kajaus), rujparanus, noaumepusanus. [[puMenenne sTuiieHa Ha OCHOBE
CBOMCTB

JAuenbl m Kayuyyku. [loHATHE O nMEHAX Kak YIJIEBOJOPOJAX € JBYMs JBOWHBIMH CBS3SIMU.
ConpsikeHHble TUeHbl. XMMHUYECKHUE CBoOWcTBa OyTanueHa-1,3 u m3ompeHa: obeclBeUMBaHUE
OpOMHOI BOJIBI U MOJIMMEPH3alns B Kaydyku. HaTtypanbHblll 1 cCHHTeTHYECKHE KaydyKu. Pe3nna

AJIKHMHBI. AI.[GTI/IJ'ICH. XHUMHYECKHE CBOMCTBA alleTUIICHA: ropCHuc, O6CCI_IB€‘II/IB8.HI/IG 6p0MHOI>i
BOABI, NPHUCOCAMHCHUE XJIOPOBOAOPOJa W TruapaTanu. HpI/IMCHCHI/Ie allCTUJICHA Ha OCHOBEC
CBOMCTB. MekKknaccoBast H30MCPpHs C AJIKAaANCHAMUA

Apenbl. ben3oi. XuMuueckue cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIMH 3aMEILECHUs
(ranmoreHupoBaHue, HUTpoBaHue). [IprMeHeHne GeH301a Ha OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YI1eBOI0POAOB. [IprpoaHbIii ra3: cocTaB, IpUMEHEHNE B KAUeCTBE
toruBa. Hegts. CoctaB u nepepabotka Hetu. [leperonka Hedgru. HedgrenpoaykTsl

HpaKTI/I‘leCKOC 3aHsATHE

CocraBieHne U30MEPOB AJKAHOB, AIKEHOB U AJIKMHOB.
Pemenne 3amau  Ha ompeneneHue (OpPMYIBl  OPTaHWYECKOTO COCIUHEHHs, CBOWCTBA
YTJI€BOJIOPOIOB

CamocrosiTesibHas padoTa 00y4arOIIMXCH
Pemienue 3a1a4 1o 1o ajgkeHam, aIKMHAM, apeHaM.
ITonroToBUTH COOOIIEHNUE 110 TeME «YTIEBOAOPOABI B HAIEH )KU3HU»

2.3.
Kucnoponconep-

Conep:kanue y4eOHOIro MaTepuaa




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

Kamue
OpraHn4€CKue
COCIMHCHNA.

CoupTsl. [Tonydenue sTaHona OpoKEHHEM TITFOKO3bI U THApaTalel dTuiaeHa. [ MapoKCuIbHAS
rpynna kak ¢yHkIuoHanbHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX CHUPTAaX. XUMHYECKHE
CBOMCTBA ATaHOJA: B3aUMOJICHCTBUE C HATpHUEM, OOpa30BaHHE MPOCTBIX U CIOXKHBIX A(DUPOB,
OKHCJIeHUE B anbAerul. IIpumenenue sTaHo/Ia Ha OCHOBE CBOMCTB.

AJIKOT0IM3M, €ro MOCJIEACTBUS U NPEAYIPEXKACHUE.

['mueprH Kak mpeACTaBUTENb MHOTOATOMHBIX cHupToB. KadecTBeHHas peakuuss Ha
MHOT0aTOMHBIE CIIUPTHL. [[puMeHeHne ruuepruHa

®enoJ1. Puznueckre U XUMUYECKUe cBoiicTBa (heHona. B3aumHoe BiIMsiHE aTOMOB B MOJIEKYJIe
(deHoa: B3auMOJICHCTBUE C TUIPOKCHIOM HATPUS M a30THOU KUCIoToU. [Ipumenenue penona Ha
OCHOBE CBOWCTB

Aabaeruabl. llonatue 00 anpaerugax. AunpaerugHas rpynmna  Kak — (yHKIIMOHAJIbHAs.
dopManpIerua U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBIICHHUE B
COOTBETCTBYIOMUN ciupT. [lonydyeHne anbIeruioB OKHCICHUEM COOTBETCTBYIOIIMX CIHPTOB.
[Tpumenenne hopmanbaeruaa Ha OCHOBE €ro CBOWMCTB

Ilonsitne o0 kapOoHOBBIX KuciaoTax. KapOokcuibHas rpynna Kak (yHKIHOHAJIbHAsL.
I'oMosiornueckuii psii  HpelneibHBIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. Ilomyuenue
KapOOHOBBIX KHUCJIOT OKHCIIEHHEM albJIerHJ0B. XHUMHUYECKHE CBOMCTBAa YKCYCHOH KHCIIOTHI:
oOuiye CcBOMCTBA C MHUHEpPalIbHBIMU KHCIOTaMM M peakuus 3Tepudukanuu. llpumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIIOTHI HA TPUMEPE NAIbMUTHHOBOMN
U CTEapUHOBOM

Caoxuble 3¢gupsl 1 kupbl. [loryueHne cnoxHbIX 3pUpoB peakuyen sreprudpukanuu. CioxHbIe
3¢upskl B Ipupoje, Ux 3HaueHue. [Ipumenenme cioxHbIX 3(UpoB Ha OCHOBE CBOMCTB. JKHUpPHI Kak
cinoxHble 3¢upbl. Knaccudukamus KupoB. XUMHUYECKHE CBOWCTBAa JKUPOB: TUIAPOIHU3 U
T'MIPUPOBAHUE )KUIKUX KUPOB. [IpuMeHeHNe )KUPOB HA OCHOBE CBOMCTB. MbL1a




HanmenoBanue
pa3/iesioB U TeEM

Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI,
CaMOCTOSITe/IbHAs padoTa 00y4aloIuXCcs

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

YriaeBoabl. YTIIEBOAbI, UX KiIaCCH(PUKALKS: MOHOCAXapuabl (TIII0K03a, PPyKTO3a), JUCaXapuabl
(caxapo3a) u noaucaxapuabl (Kpaxmaa M LEJUI0103a). [110Ko3a — BEIecTBO ¢ JBOWCTBEHHON
GbyHKIMEH — ajabAeruaoCIupT. XUMHUYECKHE CBOMCTBA TIIIOKO3bI: OKHUCICHHE B TIHOKOHOBYIO
KHCJIOTY, BOCCTaHOBJIEHUE B COPOUT, cuproBoe OpoxeHue. [IpuMeHeHue ritoko3bl Ha OCHOBE
CBOMCTB. 3Hau€HUE YIJIEBOJOB B >KUBOW IPHUPOJE U KM3HMU ueioBeka. [loHsATHE O peakiusax
ITOJIMKOHACHCALIUU ¥ THIPOJIN3a Ha IPUMEPE B3aMMOIIPEBPALCHUM: TJIFOK03a — I0JINCAXapul

CamocTrosiTesbHasi padora

Hamummre ypaBHEHHUS peakiiii CICAYIOMHUX TPEBPAILCHUIL:

CaC — C2Hz — CsHe — CsHsBr — CeHsOH

[Ipu okucnenun 4 MOJb CIUPTA MOIYYeH (opManblIeril. Berduciure MaccoByl IO (B
%)pacTBOpEHHOTO (popMaberuia B Boje 00bEMom 150 mut.

Pacnonoxwure Mo BO3pacTaHUIO KUCIOTHBIX CBOMCTB CIEAYIOUINE COSAMHEHUS: (PEHOI, STaHO,
TIIMLEPHH, YKCYCHasl KUCII0Ta, MypaBbuHas kuciaora. OOOCHYHTE CBOU OTBET.
[ToxroroBbTe MOKNAN, pedepar Win Mpe3eHTALHIO.
Ilepeuens TeMm:
AMMHAK U aMUHBI — OECKUCIIOPOIHBIE OCHOBAHUS,
AHWIMHOBBIE KPACUTENH: UCTOPUS, TPOU3BOJICTBO, IEPCIIEKTUBBIL;
AMUHOKHUCIOTHI — aM(QOTEPHBIE OPraHUYEeCKUE COSAMHEHNUS,
AMMHOKHUCIIOTHI — «KUPITUIUKI» OCITKOBBIX MOJIEKYT;
CuHTeTHYECKHE BOJIOKHA HA aMUHOKHUCIIOTHON OCHOBE.

Tema 2.4.

A3zoTcoaepkaime
OpraHHYECKHe
COCIMHEHUS.
ITonumepst.

Conep:xanue yueOHOro Marepuasia

Amunsbl. [lonarue 06 amuHax. Anudarnyeckue aMHHbBI, UX KIACCH(pUKAIUSI U HOMEHKIATypa.
AHWIIMH, KaK opraHu4eckoe ocHoBanue. [lonydyenue anHuirHa U3 HUTPOOEH30JIa.
AMHUHOKHUCJIOTHI- PU3NYECKIE U XUMHUECKHEe CBOMCcTBa. [lonunenTuaHas CBs3b.

Beakn xak 6momonumepsl. CTpykTyphl OenkoB. CBoiicTBa OenkoB. bruonorndeckue GyHKIUHA
0eJKoB

10




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
Pa3iesIoB H TeM CaMOCTOSITeIbHAs PadoTa 00y4alIMXCs 4acoB OCBOCHHA

IHosmmepsl. benku u noiavcaxapuibl Kak OMONIOIUMEDSI.

IInactmaccel. IlomydeHue mOJMMEpPOB peakuMeld MOJIMMEPU3ALMNA M IOJIMKOHICHCALUH.

TepMormuiacTH4HbBIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaacrmace.

Bounokna, nx knaccudukanus. ITomydenne BosokoH. OTaenbHble MPEICTaBUTENIN XUMUYECKUX

BOJIOKOH

JadopaTopHoe 3aHsITHE 10

I/I3yquI/Ie FeHESTHYCCKOM CBSI3U MCXKAY KJIaCCAMU OPIraHUYCCKUX COC,Z[HHGHHI;'I.

CamocrosiTesbHasi padoTa

CocTaBbTe KOHCIIEKT OTBETA, XapaKTEPU3YIOIIEr0 aHWINH U TJIMIUH 110 IUIaHY:
1) HaxoxzaeHue B mpupo/e.
2) dusuyecKre CBOMCTBA.
3) CtpoeHHe MOJIEKYITbI.
4) XuMHUYECKHE CBOMCTBA.
5) Ilony4enue.
6) IlpumeHenue.
Kak momyunts aHWINH, IMesl B KAYeCTBE MCXOJHOTO BEIIECTBA a) KapOua Kajblus; 0) METaH; B)
yroab 1 Boay? [IpuBenute cxeMmy IpeBpallleHuil yepe3 HanucaHue YypaBHEHUN peakiuii.
CKONBbKO IpaMMOB HUTPOOEH30J1a MOXKHO MOJy4uTh U3 312 r. GeH3ona, ecinu mMaccoBas A0Js
cocrasiseT 0,75 unu 75% 1o cpaBHEHHUIO C TEOPETUYECKUM?
Kakue BemecTtBa 0THOCATCSA K BBICOKOMOJIEKYJISIPHBIM COEAMHEHUSM, a KaKue — K MOHOMEpam 1
nosimMepam? Ha KOHKpETHBIX MpUMeEpax MOSCHUTE, YEM OTIMYAETCS CTPOCHHUE UX MOJIEKYJI.
CocTaBbTe ypaBHEHMs peakIUii, B KOTOPbIX 00pa3yloTCs IMOJMBUHWIXIOPHU, TMOJUCTHPOI,
MeTWIMeTaKkpuiar. I'ie IpuMeHsI0T 3TH MOJIUMEPHI?
CocTaBbTe aNrOpUTM OTBETA IO TEME.
[ToaroroBbTe KOKIaA, pedepaT WK MPE3CHTALHNIO.
IIepeyens Tem:
XKuzHb — 370 crocod cyiiecTBOBaHUs OETKOBBIX TET;
CIIU/I u ero npoduaakTrka;
XuMus 1 OMOOTHS HYKJICMHOBBIX KUCIIOT;
AJIKOT0JIU3M U ero npouiakTHKa.

IIpome:kyTounas (uroroasi) arrecrauus -{udppepeHunpoBaHHbIil 3a4eT




HaunmenoBanue Copnepxxanue yuyeOHOIro MmaTepmaJa, 1a00paTopHble H NPpaKTHYecKHe padoThI, O0bem Yposenn
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsi padoTa o0yyarmmxcs 4acoB OCBOCHM
Bcero 2 cemecTp: 44
O61beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero): 78

JUist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralia HCIIOJIB3YIOTCS CIeayIole 0003HaueHUs:

1.— o3HaKOMHUTENBHBIN (Y3HABAaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOHCTB);

2.—peTnpOyKTHBHBIN (BBIMOTHEHUE ACSITEILHOCTH MO0 00pasily, HHCTPYKIIMH WJIH MO PYKOBOACTBOM)
3.—TIPOYKTUBHBIH (TUIAHKPOBAHUE M CAMOCTOSTEIILHOE BHIMIOJIHEHHUE JICSITEIbHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4)




3. YCJIOBUs PEAJIMBALIMNA ITPOT'PAMMbI OBIIIEOBPA3OBATEJIBbHON
YYEBHOU JTUCIUIIJIMHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne

[TporpaMMa AMCHMILTUHBI PEaTU3yeTCs B y4eOHOM KaOMHETe «XHUMHUS.

O6opynoBanue yaeOHOT0o KabWHeTA:

— OOGopynoBaHue:

— mnepcoHanbHble KoMIbIoTepbl (KK MOHUTOp, CHCTEMHBIN OJIOK, KJIaBUATYpa, MBIIIKA)
umeromue Beixoq B MuTepuer — 16 mt.; BeO-kamepa -1 mTt.; MOY — 1 mir.; npunTtep
LBETHOM — | IIT.; KOMIUJIEKT CTEPEOKOJIOHOK — | IIT.; MHTepaKTUBHAs JOCKa — | mT.;
MYyJbTUMEANHHBIA TPOEKTOp — | INT.; MapKepHas JOCKa MepenBrkHas — 1 ImT.;
yaeOHast MeOeIb (CTOM U CTYJI ITpenoaaBaTelis, napTol — 21 MT., CTyabs — 27 mT., mKad
— 2 mt.).

— IIporpammHoe obecrieueHue:

— - Microsoft Windows;

— - ITaker Microsoft Office;

— - Notepad++.

— OTKPBITASA KOJUIEKIMA JI. FO. Anuk6epoBa, M. A. Kanycrun, 1. 1. MamonTOB
u Jp. Xumus, 10—11 xiaccel. MynbTuMeIna-KoJIeKIUs 1151 UHTEPAKTUBHBIX JJOCOK.
DOnekTpoHHOEe yueOHoe mocobue A mpernojaBareneil  o0iieo0pa3oBaTeIbHBIX
opraHusanuil. DJIeKTpoHHOE U3aaHue 2-e uznanue, 2015.

3.2. UndopmanuonHoe odecrieyeHne 00y4eHuUst

Ilepeuennb PEeKOMEHyeMBbIX yueOHBbIX U3IAHUI, HNuTepHeT-pecypcos,
JAOIOJHUTEIbHON JIUTEPATYPbI

OcHOBHBbIE HCTOYHUKH:

1. Xwumus. 3amaunuk. ydeOHOE MOCOOME IS CpeaHero mpodeccHoHanIsHOro obpa3oBaHus /
10. A. Jlebener [u np.]; mom oOmeit penakiueit I'. H. ®aneesa. — Mocka: MsnmatenbcrBo FOpaiir,

2019. — 238 c.— (IIpodeccuonamsuoe obpa3zoBanme). — ISBN 978-5-9916-7786-8. — Tekcr:
anektponHbiii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/436534 (nara oOparieHus:
19.02.2020).

2. Augumoecenosa, M. B. Xumus: y9eOHUK U TPAKTUKYyM IS CPEAHETO MPOQEeCcCHOHATEHOTO
obpaszoBanus / U. B. AudunoreHnora, A. B. babkos, B. A. IlonkoB. — 2-e u3 ., ucnp. u gon. — MockBa:
WznatensctBo [Opaiit, 2020. — 291 c. — (IIpodeccuonanbroe obpa3zosanue). — ISBN 978-5-534-
11719-6. — Tekcrt: anextponnsiii / DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/452856 (nara
obpamenus: 19.02.2020).

JonmotHUTE/IbHBICE HCTOYHUKHU

1. KyzueunoBa H.E., I'apa H.H. Xumusa. 10 xmnacc: 06a3oBbiii ypoenb. 10 kmacc. -
O011ecTBO ¢ OrpaHUYEeHHON 0TBETCTBEHHOCThIO M3natenbekuil nenTp «BEHTAHA - TPA®D».

2. Kysnenosa H.E., Jlekun A.H., [llatamoB M.A. Xumust. 11 ximacc: 6a30BbIii ypOBEHb.
11 xmacc. - O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3natenbckuii nentp «BEHTAHA -
['PAD».

HNurepHer — pecypcbl
https://chemistry.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.hemi.wallst.ru/
https://chemistry.ru/

agrwNE



https://urait.ru/bcode/436534
https://urait.ru/bcode/452856
https://chemistry.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.hemi.wallst.ru/
https://chemistry.ru/




4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMA JUCIHUIIJINHBI

KonTpons u oueHka

pe3yJIbTaToOB

OCBOCHHA JAUCHUITIIMHBIL OCYIICCTBIIAICTCA

npenojaBaTesieM B IMpoliecce MPOBEACHHS MPAKTUYECKUX PadOT, TECTUPOBAHMS, KOHTPOIbHON

paboThl, BBIMOJHEHUS  OOYYAIOIIUMUCS

WHIAWBUIYAJIbHBIX

3alaHU  4Yepe3  OLICHKY

IpernoaaBaTesieM WM COBMECTHO ¢ 00yJaromumMucs, 1uddepeHIMpoBaHHbIN 3a4eT

Pe3ysabTarsl 00yyeHus

®opMbI M METOAbI KOHTPOJISl ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHsl

JUYHOCHIHBIX

— YyBCTBO TOPJOCTH U YBaXCHHUS K
UCTOPUU U JIOCTIKEHUSIM OTEUECTBEHHOM
XUMHUYECKONH HAyKH, XUMHUYECKH TPaMOTHOE
MOBE/ICHUE B npodeccuoHaIbHOM
NESATEIbHOCTH U B OBITY NMPU OOpAIEHUU C
XUMHYECKUMH BEILIECTBAMH, MaTepHalaMu H
nporeccamu;

— TOTOBHOCTh K  MPOJOJIKCHHIO
o0pa30oBaHMs U MOBBIINICHUS KBATU(UKAIINY B
n30paHHON TPOECCUOHATILHON e TEIIbHOCTH
1 O0BEKTUBHOE OCO3HAHHME POJIU XUMHUYECKUX
KOMIICTCHITUH B 3TOM;

— YMEHHUE HUCIOJIB30BaTh JOCTUKCHHS
COBPEMEHHOM  XMMHMYECKOM  HAyKu U
XUMHUYECKUX TEXHOJIOTUH JJisi TOBBIIICHUS
COOCTBEHHOT'O HHTEJUIEKTYAIILHOTO PAa3BUTHUS B
BBIOpaHHOM npodecCHOHAIbHON
JeSTeTbHOCTH;

METaNpPEeAMETHBIX

OrneHka yCTHBIX OIPOCOB,
TECTUPOBAHUE, TPAKTUIECKUX pabOT
KOHTPOJIbHBIE Pa0OTHI,
IIpe3EHTallH;
o0cyxJIeHUE MPE3eHTAUI B TPYIIe

MemanpeomMemHbix:

— HCITOJIB30BAHUEC pa3J'II/I‘-IHI)IX BHUI0B
IM03HABATEIbHON JIEITEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJbHBIX oOlepaluil (MOCTaHOBKH
3ana4n, GOpMyITHPOBAHUS THIIOTE3, aHAIHU3A U
CHHTE3Q, CpaBHEHUS, 000011eHMS,
CUCTeMAaTH3alliH, BBISBICHHUS  MPUYUHHO-
CIICICTBCHHBIX CBS[SGﬁ, IIOMCKa aHaJIOI'oB,
(dbopMynupoBaHHsST BBIBOJOB) JUIS PpEIICHUS
IMOCTaBJIEHHOM 3a/1a4H, MIPUMCHCHHE
OCHOBHBIX METOJIOB IO3HAHUS (HAOIIOICHHUS,
HAay4yHOTO OKCHEpUMEHTAa) JJs HU3Y4YeHHUS
Pa3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB H
MIPOIIECCOB, c KOTOPBIMH BO3HHUKAET

OneHka yCTHBIX ONPOCOB,pELIEHUE 3374,
TECTHUPOBaHUE,

KOHTPOJIbHBIX PadoT,

Mpe3eHTAallNH;

o0CyX/IeHUe MPe3eHTaIU B IpyIie




HE00X0IMMOCTh CTAJIKHUBATHCSI B
npodeccuoHabHOU chepe;

- UCIIOJIb30BaHUE pa3InIHbBIX
WUCTOYHHUKOB JUISi TIOJMYYCHHUS XUMHUYECKON
uHpopManuy, YMEHHE OLICHUTH ee
JOCTOBEPHOCTh JUISI JIOCTHXKCHHS XOPOIIHX
PE3yNIbTAaTOB B MPOPECCHOHATBHOMN cdepe;

NpeAMEeTHBIX:

npeomemmuuvix: OneHka yCTHBIX OIPOCOB,
TECTUPOBAHUE, IPAKTUYECKUX padbOT

npeomMemHmuix:.

— c(opMUPOBAaHHOCTH MPEICTABICHUI
O MeCTe XHMMHHU B COBPEMEHHON Hay4YHOU
KapTUHE MHpA; TOHMMAaHUE POJIM XWUMHH B
dbopMupoBaHUH Kpyrosopa u
(YHKIIMOHATTLHOW TPAMOTHOCTH YeJIOBEKa IS
pelIeHrs MPaKTUYECKHX 3a7ay;

— BIAJCHUE OCHOBOTOJATAIOIIUMU
XUMHYECKUMHU MOHATHIIMH, TEOPUSMU,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAaHUE XMMHYECKON TEPMHUHOJOTUEH U
CHMBOJIMKOM;

— BIIQZICHHE OCHOBHBIMH METOJaMU
HAy4yHOTO IIO3HAHUWS, HWCIIOJB3yeMBIMH B

XUMHUU: HaOJII0IEHUEM, OIIHCaHHEM,
U3MEpPEHUEM,  OKCIIEPUMEHTOM;  yMEHHe
o0pabatbIBath, OOBSICHATH  PE3YJIbTaThl

IIPOBEACHHBIX ONBITOB M JENaTh BBIBOJBI,
TOTOBHOCTb M CHOCOOHOCTh  NPHUMEHSTh
METOBI MTO3HAHUS pu peneHnmn
[IPAaKTUYECKUX 3a/1a4;

— c(opMHpPOBAaHHOCTh YMEHHUS JaBaTh
KOJIMYECTBEHHBIC OLIEHKH M IPOU3BOJIUTH
pacueTel 1O XUMHYECKMM (dopMmyliaM |

YpaBHEHUSM;
— BJAJEHUE NpPaBWIAMU TEXHHUKHU
Oe3omacHOCTH npu UCTOJIb30BAHUU

XUMHYECKHX BEIICCTB;

— cpopMHUPOBAHHOCTH COOCTBEHHOI
MO3UIIMK  TI0 OTHOIICHHIO K XWMHYECKOM
uHpopManuK, TOTy4yaeMOW U3  Pas3HbIX
HMCTOYHHUKOB.

KOHTPOJIBHBIX PadoT,
Hpe3eHTaIHH;
o0cCyXJIeHIE NPE3eHTaluil B IpyIe




