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1. MACIIOPT MTPOT'PAMMBI YYEBHOM JUCIHHUITJINHBI
«XHUMMUSD»

1.1. Obs1acTh NPUMEHEHHUS TPOTrPAMMBI
[Tporpamma y4yeOHOW JTUCHMIIMHBI 00IIE0OpPa30BaTENBHOTO IHMKIA «XUMHSD» SBISETCS YacCThIO
IPOrpaMMbl TOJATOTOBKUKBAIM(DUIIMPOBAHHBIX pAabOYMX, CIYXKAIIMX B COOTBETCTBHMU C TPEOOBAHUSIMHU
®I'OC cpemnero obiiero 0Opa3oBaHus, YTBEPKAEHHOTO NMPUKa30oM MuHUCTEPCTBA 00pa30BaHMS U HAYKH
P® Ne 413 ot «17» wmas 2012r., ¢ U3MEHEHUSAMU U JTONOJHEHUSIMU OT 29 nexadps 2014r., msimpodeccun
23.01.17. Macrtep 1m0 peMOHTY M OOCITY>KMBaHHMIO aBTOMOOWJICH, peanu3yromux 00pa3oBaTeIbHYIO
nporpamMmy Ha 6a3e OCHOBHOT'O OOIIEro 00pa3oBaHMUsl, C MOIYYEHHUEM CPEeIHEro 0011ero oopa3oBaHusl.
CocraBiieHa B COOTBETCTBUU ¢ «PekoMeHIanusamMu mo peanusanuy o0pa3oBaTeIbHON MPOrpaMMbl
cpeaHero (momHOTO) O00ImEro oOpa3oBaHus B  0O0pa30BaTENbHBIX  YUPEKICHUSAX HAYAIBHOTO
npoeCCHOHATFHOTO U CPEAHEro MpOo(decCHOHATFHOTO 00pa30oBaHUS B COOTBETCTBUH C (enepabHbIM
0a3UCHBIM Y4eOHBIM IJIAHOM U MPUMEPHBIMH YUeOHBIMH IJIAHAMU JJIs1 00pa30BaTeIbHBIX YUPEXKICHHUH
Poccuiickoit @enepanuu, peaau3yrolMX MPorpaMmbl 00Imero oopasoBaHus» (MUCbMO MUHHCTEPCTBA
obpazoBanuss u Hayku P® ot 29.05.2007 03-1180);IIpukaza MunuctepcTBa 00pa3oBaHUsS U HAYKH
Poccuiickoit @enepanuu ot 20.08.08 r. Ne 241 «O BHeceHuM M3MEHEHUH B (enepanbHbI O0a3UCHBIN
y4eOHBI IUTaH M TpUMEpHbIE y4deOHBIe IUIaHBI ISl 0Opa3oBaTeNbHBIX YUpexaeHuid Poccuiickoi
denepanuy, peaM3yIOMUX HPOrpaMMbl o0mero oOpa3oBaHUs»; PexkoMeHAauusMH 1O OpraHU3aluu
MOJTyYEHUs CpeJIHero o0iero oopa3oBaHus B Mpeiesax OCBOCHUS 00pa30BaTENbHBIX TPOTPAMM CPETHETO
npodeccuoHaNbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsA C Y4ETOM TpeOOBaHUM
denepanbHBIX TOCYNAapCTBEHHBIX 00pa30BaTENBHBIX CTAHAAPTOB W TOJIy4aeMol MpO(EecCHH WIIH
CIEIUABHOCTH cpeHero npodeccuonansHoro oopazosanus (17.03.15 r. ®I'Y «OUPOy).

1.2. MecTo AMCHMILUINHBI B CTPYKTYPe NPOrpaMMbl OAT0OTOBKH CIEIHATHCTOB CPeHEro 3BeHa:

VYueOHas aucruiuimHa «XUMHUS» SIBISETCS 0011e00pa3oBaTeIbHON y4eOHON AUCITUIUTMHON 10
BbIOOpY, U3 00s3aTenbHON npenMeTHol obnactu «EcrectBeHHble Haykm» OI'OC cpennero obiiero
oOpa3oBanusi, mJisg Bcex mnpodeccuii cpeaHero MpodecCHoOHATLHOTO O00pa3oBaHUS TEXHUYECKOTO
npodus.

1.3. Hean u 3a1a4u JMCHUIJIMHBI — TPeOOBAHUSA K Pe3yJbTaTaM OCBOEHUS M CHUIJINHBI:
ConepxaHnue nmporpaMMmbl « XUMHUs» HApPaBICHO Ha JOCTH)KEHUE CIIETYIOIINX LIeNei:

* (QopmupoBaHue y O0YYarOIUXCS YMEHUS OLEHMBATH 3HAYMMOCTh XMMHYECKOTO 3HAHUS IS
Ka)KIOT0 YEJIOBEKA;

* (QopmupoBaHHE y OOYYAIOLIMXCS LEJOCTHOIO MPEACTaBIEHUS O MHUPE U POIM XHMHUB
CO37JaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHHUS O0BSICHATHOOBEKTHI U MIPOLECCHI
OKpY’KaOIleW ACHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHON,KYJIBTYPHOW, TEXHHUYECKOW CpEBbl,
UCIIOJIB3YS JJI TOI0 XMMHYECKHUE 3HAHUS;

* pa3BuTHEe y OOyyaroIMXCs YMEHMH pa3nuyaTh (akThl U OLEHKH, CPaBHHBATH OLIEHOYHBIE
BBIBOJIbI, BHJIETh HMX CBA3b C KPUTEPUSAMHU OLICHOK U CBSA3b KPHUTEPHUEB COINPEACICHHOW CUCTEMOU
LEHHOCTEH, GOpMYIMPOBATh U OOOCHOBBIBaTh COOCTBEHHYIONIO3ULIUIO;

* npuoOpeTeHHE  OO0yYarOIIMMHUCA  ONbITA  Pa3HOOOPa3HOW  JAEATENbHOCTH, IIO3HAHUAU
CaMOIIO3HAHHUSA; KJIKOYEBBIX HABBIKOB, HMEIOUIMX YHUBEPCAJIBHOE 3HAYEHHE JJIAPa3IMUYHBIX BHJIOB
JeSTeIbHOCTH (HABBIKOB pELICHHs NpoOsieM, NPUHATHS pelIeHui, IOUCKa, aHajau3a M 00paboTKu
UHQOpPMALIMM, KOMMYHHMKATUBHBIX HAaBBIKOB,HABBIKOB M3MEpPEHHMH, COTPYAHHYECTBA, OE30IacHOro
oOpallleHus ¢ BeIIeCTBAMU BIIOBCEAHEBHOMN KU3HMU).



OcBoeHnue cojepxaHusi y4eOHON NUCIMIUIMHBI « XUMUS», 00ECIIEYNBACT JOCTUKEHUE CTYICHTaMU

CJIEIyIOLINX PE3YyIbTaTOB:
JIMYHOCTHBIX:

YYBCTBO TOPJIOCTU U YBAXKEHHS K HUCTOPHUM M JOCTHKCHHUSIM OTEUYECTBEHHOM XMMHUYECKOW HAYKH;
XUMHUYECKH TPaMOTHOE MOBeIeHHE B MPOGECCHOHANBLHON JEATEIbHOCTH U B OBITY MPH OOpaIleHUH ¢
XUMHUYECKUMH BEIIECTBAMHU, MaTepUATIaMH H MPOIIECCAMU;

FOTOBHOCTh K TMPOJOJDKEHUIO O0pa30oBaHMS U TOBBILIEHUS KBaTMPUKAUU B H30paHHON
MpoeCCHOHANBHON JEATETPHOCTH U OOBEKTUBHOE OCO3HAHUE POIM XHMHUYECKHUX KOMIICTCHIIMN B
3TOM;

YMEHHUE UCIIOIh30BaATh JOCTHKEHHSI COBPEMEHHOM XUMUYECKON HAYKHA U XUMUYECKUX TEXHOJOTUN JIst
TIOBBIIIICHHUSI COOCTBEHHOTO WHTEIUICKTYaJdbHOTO pa3BUTHS B BBIOpaHHOW MpodecCHOHATHHON
JIeATENbHOCTH;

MeETalpeaAMETHBIX:

UCIIOJIb30BAHUE PA3IMYHBIX BHUJOB MMO3HABATEIHHOMN AEATEIILHOCTH M OCHOBHBIX MHTEIUICKTYaTbHBIX
omepanuii (MOCTAaHOBKH 3a7adyd, (OpMyJIUpOBaHUS THUIOTE3, aHAJIM3a W CHHTE3a, CpPAaBHEHUS,
0606HICHI/I$I, CUCTEMATU3allUN, BBIABJICHUA MMPUYXMHHO-CIICACTBCHHBIX CBS'ISCI;'I, IIOMCKa aHaJIOoros,
(bopMyJIMpPOBaHHUS BBIBOJIOB) ISl PELICHHS TOCTABICHHOW 3aJlauM, MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHus (HAOJIOEHUS, HAYYHOTO SKCIEPHUMEHTA) Ul M3YYCHHUS Pa3UYHBIX CTOPOH XMMHYECKUX
00BEKTOB M MPOIECCOB, ¢ KOTOPHIMUA BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHATLHON
chepe;

HCIIOJIb30BAHHUC PA3JIMYHBIX UCTOYHUKOB AJIA ITOJYUCHUA XUMHAYECKOUI I/IH(bOpMaHI/II/I, YMCHHUEC OUCHUTDH
ee JOCTOBEPHOCTD JIJIsl TOCTHIKCHUS XOPOILUX Pe3yJIbTaTOB B MPO(ECCHOHATIBHOM cdepe;

npeaAMETHBIX:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O MeCTe XMMHHU B COBPEMEHHOH HAy4yHOW KapTHHE MHpa;
MMOHUMaHWE POJIM XUMHUU B (DOPMUPOBAHUHM KPYyrozopa M (PyHKIHOHATHHOW TPaMOTHOCTH YEJIOBEKa
JUISL PEIICHHS MPAKTUYECKUX 3a71aY;

BIIQJICHWE  OCHOBOIIOJATAIONIUMU  XUMHUYECKMMU  TOHATUAMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOI;

BJIaJICHWE OCHOBHBIMU METOJAaMHU HAYYHOTO MO3HAHUS, MCIOJIb3YEeMBbIMH B XUMUU: HAOIIOJCHUEM,
OMHMCAaHUEM, HW3MEpPEHUEM, OJKCIEPUMEHTOM; YMEHHE o00pabaThiBaTh, OOBSICHATH PE3yJIbTaThI
MIPOBEJICHHBIX OIBITOB U JENAaTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSATH METOJIbI MO3HAHUS
IIPU PEIICHUU PAKTUYECKUX 3aau;

c(hOpMHUPOBAHHOCTh YMEHHSI JaBaThb KOJMYECTBEHHBIE OICHKM M TPOU3BOJIUTH pPacyeThl IO
XUMHUYECKUM (opMyJiaM U ypaBHEHUSIM;

BJIa/ICHUE MTPaBHJIaMU TEXHUKH 0€30IaCHOCTH MPU MCIIOIb30BAHUHM XMMHUUECKHUX BEIIECTB;
chopMupoBaHHOCTh COOCTBEHHOW TIO3WIIMA 1O OTHOIICHUIO K XHUMHYECKOW WHGOpMAIUH,
M0JTy4aeMOil U3 pa3HbIX HCTOUHUKOB.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME NMPOTPAMMBI IMCUUILIHHBI:

V4eOHBIM TIaHOM IS TAaHHOW AUCIUIUIMHBI OIPE/IEIICHO:
yueOHasi Harpy3ka oOydarolerocsi ycranaBiauBaeTcsi B 00béme 114 gacos.



WToroBplii KOHTPOJb 3HAHUW TPOBOJUTCA IO 3aBEPIICHUIO Kypca IUCIHHMIUIUHBI B (dopme
¢ GepeHIIPOBAHHOTO 3a4eTa.

2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIHUIJIAHBI

2.1. O0béM yueOHON IMCUUIIJIMHBI M BH/IbI y4e0HOI padoThI

Buj yueOHoii padboThI O0bém yacos
Oo0si3aTesibHAs ayAUTOPHAsA y4eOHAas HATPY3Ka (Bcero) 114
B TOM YHCJIE:
1abopaTOpHbIC M MPAKTUYECKHE 3aHSATHSI 35
HToroBbiii KOHTPO/Ib 3HAHUN NPOBOAUTCH 10 3aABEPLICHHI0 Kypca IMCUHUILIMHEI B (popme
aupPepeHMPOBAHHOIO 3a4eTa




2.2. TemaTHuyeCKHUI IJIAH M COJep:KaHUe YUeOHOM IMCUMINIMHBI « XMMHSA»

HaumenoBanue pa3uesion Conep:kanue y4yeOHOro MaTepuasa, JJadopaTopHbie U NPaKTHYeCKHe padoThbl, O0bém | YpoBeHb
U TeM CaMOCTOsITeJIbHAA PadoTa 00y4arOIIUXCs 4acoB | OCBOCHHS
1 2 3 4
BBenenue Coaep:xxanue yueOHOr0 MaTepuaia 2 1
Hayunble MeTOIbI MO3HAHUS BEIIECTB M XMMHYECKHUX SIBICHHUU. Posb SKCIEpuMEHTa UTEOPUHU B 2
XuMud. MojaenupoBaHue XHMHUYECKHUX TPOLECCOB. 3HAYEHUE XUMHUU TMPU OCBOCHUHU
CHEIHAIIBHOCTEH TEXHUYECKOro npoduiis npodeccruoHaIbHOT000pa30BaHMs.
Pa3znea 1. O0masi M HeopraHm4yeckasi XUMHA 70
Tema 1.1. Conep:kanue yueOHOro Mmarepuaja 6 1
Ocnoenvie nonamusa u l. | OcHoBHbIe moHsATHS  xuMuM. BemectBo. AtomM. Monekyna.  XUMHYECKHI 2
3AKOHbl XUMUU aneMmeHT. Amnorponusd. [IpocTeie 1 cioxHble BenlecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIN
COCTaBBeIIECTB. XHMHYECKHEe 3HakM U  Qopmynbl. OTHOCUTENbHBIE aTOMHas W
MOJIEKYJISIpHAs
maccel. KonnuecTBo BelecTna.
2. | OcHoBHBbIe 3aKkOHbI xuMHH. C(CTexuomeTpus. 3aKOH COXpPaHEHUSI MAacChl BEIIECTB. 2
3aKOHIIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOM CTPYKTypbl. 3akoH ABOraapo u
CJIEJICTBUSIN3 HETO.
3. | PacuetHble 3agaud  HA  HAXOXKJIEHUE  OTHOCUTEIBHOM  MOJIEKYJIIPHOM  MAacChl, 2
OTpEIeIEHUEMACCOBOM 10IM XUMUUECKHUX 3JIEMEHTOB B CJI0’)KHOM BEILIECTBE.

Tema 1.2. Conep:kanue y4e0HOro MmaTepuasa 8 1,2
Ilepuoouueckuit 3akon u | 1. | llepuoanuecknii 3axkon JI. WU. MengeneeBa. Otkpeitue J[. 1. MenHgeneeBsim 2
Ilepuoouueckasn cucmema [Tepuognueckoro  3akona. Ilepmonmueckuit 3akoH B ¢dopmynupoBke . U

XUMUYECKUX MenneneeBa.llepuoanueckas Tabnuua XUMHYECKHX  DJIEMEHTOB —  rpaduyeckoe

1emenmos /1. U. oroOpakeHHe TEepUOIUYECKOro 3akoHa. CTpyKTypa MEpPHOAWYECKON TaOIUIIBI: MEPUOJIbI

Menoeneesa u cmpoenue (MaJtple ¥ OOJIBITINE),rpyNIb (TJIABHASI M TOOOYHAS ).

amoma 2. | Cmpoenue amoma u Ilepuoouueckuit 3axon J[. H. Menoeneesa. Atom — 2

cloXKHasyacTuia. Sapo (MpoTOHBI M HEWUTPOHBI) W AJICKTPOHHAS 000j0uka. M30TOmHbLI

CTpOCHUEINEKTPOHHBIX O000JI0YEK aTOMOB 3JEMEHTOB MalbiX NepruojoB. OcobeHHOCTH

CTPOCHUSIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIIMX IMEPUOJ0B (IEPEXOAHBIX

anemeHToB).Ilonsatue 06 opbOuranax. s-, p- U d-opourtanu. DIEKTPOHHbIE KOH(PUTYpaluu

aTOMOB XMMHUYECKUX JIEMEHTOB.

3. | CoBpemennas ¢opmynupoBka [lepuoandeckoro 3akona. 3HaueHue llepuoanyeckorozakona 2

u llepuognueckord cucrteMmbl XuUMUUecKuX 3iiemeHToB JI. M. MenaeneeBa Ui pa3BUTHS




‘ HAaYKH 1 TIOHUMAHUA XUMHUUYECKOM KapTUHBI MHpPaA.

JlabopaTtopnasi paGora Nel. MopgenupoBanue noctpoenust Ilepuoanueckoit TaGIMIIBI
XUMHUYECKHX 3JIEMEHTOB.

Tema 1.3.
CTtpoeHue BelecTBa

Conep:kanue y4e0HOro Mmatepuaja

10

1,2

1.

Honnas xumuyeckas cBsizb. KaTHoHbI, X 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe mpoliecca
OKHUCJIEHHS. AHHOHBI, UX 00pa30BaHUE M3 aTOMOB B PE3yJIbTaTe MPOIIECCa BOCCTAHOBICHHUS.
HonHast cBA3b Kak CBsI3b MEXKIY KaTHOHAMU M aHHMOHAMHU 3a CYET 3JIEKTPOCTATHYECKOIO
nputsbkeHus. Knaccugukanus HMOHOB: MO COCTaBy, 3HAKy 3apsjia, HaJIMYUIOTUAPATHOU
o0onouku. MoHHble kpucTauimyeckue penieTku. CBocTBa BEIECTB ¢ HOHHBIM

THIIOM KPUCTAJUIMYECKOU PELIETKH.

KoBanenTHass xumuyeckas CBsi3b. MexaHu3M o00pa30oBaHUs KOBAJIEHTHOH CBS3U
(oOMEHHBIH W JOHOPHO-aKUENTOPHBINA).  DJIEKTPOOTPULATENBHOCTh.  KoBasleHTHbIE
HOJISIPHAsIU HENoJsIpHas cBsA3H. KpaTHOCTh KOBaJIGHTHOM CBA3H. MOJIEKYJIApHBIE U ATOMHBIE
KpUCTaJIMueckue pemeTkd. CBoilcTBa BEHIECTB € MOJEKYJSAPHBIMM U aTOMHBIMU
KPUCTANINYECKUMU PEHIETKAMU.

MeTtajingeckast CBA3b. MeTtannnyeckas KpUCTAJUTHYECKas perieTka H
MeTaJUTHYeCKassXUMHUIecKast CBI3b. PU3HUYECKHUE CBOMCTBA METAJLIOB.

ArperaTHbie COCTOSIHHSI BelleCTB M BOJAOPOIHasi CBS3b. [Bepaoe, JKUIKOE W
ra3000pa3HOe COCTOSIHUS BellecTB. [lepexo BemecTBa u3 OJJHOTO arperaTHOTO COCTOSTHUS B
npyroe.BomgopoiHas CBsI3b.

Uuctble BemectBa HW cMecd. [loHstHe o cmecu BemiecTB. [ OMOreHHbIE H
rereporenHslecMecu. CoctaB cMmeceil: oObeMHas M MaccoBasl JOJU KOMIIOHEHTOB CMECH,
MaccoBas OJAIpUMECE.

Jucnepcubie cucrembl. Ilonarue o naucnepcHod cucreme. JlucnepcHas ¢asza u
nucnepcuoHHast cpena. Kmaccudukanus aucnepcHeix cucteM. [IoHSATHE O KOJIOMIHBIX
cucTemax.

JlaGopaTopHasi padora Ne2.IIpuroToBiieHHe CyCIIeH3UU KapOOHATa KaJIbIHs B BOJE.
[TosryyeHne AMyJIBbCUU MOTOPHOr0 Maca.O3HaKOMJIEHHE CO CBOMCTBAMU AUCIIEPCHBIX CHCTEM.

Tema 1.4.
Booa. Pacmeoput.
Dnekmpoaumuueckasn
ouccouuauus

Coaep:xanue yueOHOro MaTepuaJia

1,2

1.

Bona. PacrBopnl. PacrBopenme. Boga kak  pacTBopuTenb.  PacTBOpHMMOCTB
BenlecTB.HachbllleHHbIE, HEHACBINICHHBIE, IIEPECBHILICHHBIE  pPAcTBOPBHL.  3aBUCHUMOCTH
PacTBOPUMOCTUTA30B, KUAKOCTEH M TBEPHAbIX BEUIECTB OT pa3iMuYHBIX (pakTopoB.MaccoBas
JI0JI1 PACTBOPEHHOT'O BELIECTBA.

BHGKTpOJII/ITI/I'—IeCKaH AUCCoanua. 3JICKTpOJ'II/ITBI n HCOJICKTPOUTHI.




3J'ICKTpOHI/ITI/I"ICCKa$II[I/ICCOI_II/IaI_II/IH. MexaHu3MbI BHCKTpOHHTquCKOﬁ Jucconyan  AJid
BCIICCTB C Pa3IMIYHBIMUTHUIIAMUA XHUMHYISCKOM CBsA3U. FI/I)IpaTI/IpOBaHHI)IC n
HCTrUAPaTUPOBAHHBIC NOHBI. CrencHb BHCKTPOHHTHHCCKOﬁ AuCCoalnmnu. CunbHbIC U cl1a0ble
OJICKTPOJHNTEL. (OCHOBHBIE ITOJIOKCHHS TCOPHUHU SHeKTPOHHTquCKOﬁ JUucconualmnu.

3. | Kucnotsl, OCHOBaHMS U COJIHM KAK AJIEKTPOJIUTHI. 2
IIpakTuyeckas padora Nel. [IpuroroBiaeHue pacTBopa 3alaHHON KOHLEHTPALUU. 2
Tema 1.5. Coaep:xaHue y4eOHOro MaTepuaJia 12 1,2
Knacenpuxanus 1. | Kucaorsl m ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOJIUTHI, UX KIACCHU(PUKALUS MO Pa3IMYHBIM 2
HEOPraHMYeCcKuX MPHU3HAKAM. XuMUYECKue CBOIICTBa KHUCIIOT B CBETE TEOpUH
COeIMHEeHMII U MX CBOMCTBA aNeKTponuTHIecKoiaucconnanud. OcCoOEHHOCTH B3aWMOJACUCTBUS KOHIICHTPUPOBAHHOM
CEepHOM M a30THOMKHCIIOT ¢ MeTayuiaMu. OCHOBHBIE CLIOCOOBI MOJTYUYEHHUS KUCIIOTHI.

2. | OcHoBanuss W uXx cBoiictBa. OCHOBaHMS KaK DSJEKTPOJHTHI, MX KIacCH(PHUKAIMS I10 2
pa3auYHBIM  NOpHU3HAKAM. XHWMHYECKHE CBOMCTBA OCHOBAHMM B  CBETE€ TEOPHUH
3JIEKTPOJINTUYECKON Juccolanuu. Pa3nokeHne HepacTBOPUMBIX B BOAE OCHOBAaHUHU.
OcHOBHBIE CTIOCOOBITIONYYEHUSI OCHOBAHUI.

3. |Comm m mux cpoiictBa. Comu kak 2nekrponutsl. ConM  cpelHHE, KHUCIBIE U 2
OCHOBHbIE. XMIMUYECKUE CBOMCTBA COJIEM B CBETE TEOPHUH AJIEKTPOIUTUYECKON JUCCOLHUAIUU.
CnocoObimony4enust conei. uaponaus comneil.

4. | Oxkeuapl u  ux cBoiictBa. ConeoOpasyionme U HeColeoOpas3ylolue  OKCHIBI 2
OcHoBHbIE,aM(OTEPHBIC M KUCJIOTHBIE OKCHBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTEICHU
OKHUCJICHH 0Opasylomiero ero meramia. XHUMHYECKHE CBOMcTBa OkcuaoB. [lomydeHue
OKCH/JIOB.

JlabopaTopHas paGora Ne3. VcnblTaHue pacTBOPOB KUCIOT UHAUKATOPAMH. 2

B3anmMmonelictBue  MeTaluiIoB ¢ KHCJIOTaMH.B3aumMmoneilicTBHe  KHUCIOT € OKCUIAMU

MeTaJUIOB. B3auMoIelicTBUE KUCIOT C OCHOBAaHUSAMU.B3anMOI€ICTBHUE KUCIIOT C COJISIMHU.

JlabopaTopnasi padora Ne 4 2

HcneiTanue pacTBOpPOB eaouen MHAMKaTopaMu.B3aumopericteue LeI04en c

consimu. Paznoxenne HEpPaCTBOPHUMBIX ocHOBaHMil.B3anmoneiicteue coseit c

MeTauiamu. BzanmonecTeue conen apyr ¢ ApyroM. ' uaposns cosiei pa3auyHoro TUIIA.

Tema 1.6. Coaep:xxanue y4eOHOr0 MaTepuaia 14 1,2
XumMHYecKue peakiuu 1. | Knaccndukanus xumudeckux peakuuii. Peakuuu coenMHeHus!, pa3aoKeHUsl, 3aMeILECHNUs, 2

oOmena. Katanutuyeckue peakuuu. OOpatumble U HeoOpaTHMble peakiuu.l oMOreHHbIe U




T'CTCPOICHHLIC PCAKIINH.

2. | DK30TepMHUUECKUE U IHIOTepMHUYecKue peakuuu. TernoBoi 3h(ekT XuMUUecKknx peakuuil. 2
TepMoxuMHUUECKHE ypaBHEHUS.

3. | OKHCINTEIbHO-BOCCTAHOBHUTEIbHBbIC peakuuu. CreneHp oxucineHusa. Oxkuciaurens 2
MBOCCTAHOBJIEHHE. BoccTaHOBUTENb M OKHCIEeHHE. MeToJ 3J1eKTpoHHOro OanmaHca AJist
COCTAaBJICHUS] YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINN.

4. | Meton  snexkTpoHHOro  ©OajaHca sl COCTAaBJICHUS  YPaBHEHUH  OKUCIIHTENBHO- 2
BOCCTAaHOBUTEJIbHBIX PEaKIUH.

5. | CkopocTh XxuMu4Yeckux peakuuii. IloHATHE O CKOPOCTH XHMHUYECKHUX pEaKIUH. 2
3aBUCUMOCTh CKOPOCTH XHMHYECKHUX pEaKIUi OT pa3iuyHbIX (aKTOPOB: MPUPOABI
pearupyromMuxXBeNIeCTB, UX KOHLIEHTPALUH, TEMIIEPATYPBI, TOBEPXHOCTH CONPUKOCHOBEHHUS
Y MCIOJIb30BaHUS KaTaJIU3aTOPOB.

6. | O6paTuMoCcTh XMMHYECKUX peakumii. OOpaTuMble U HEOOPATHMBbIE PEAKIIH. XUMHYECKOEe 2
pPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JlaGoparopuass pabGora NeS.Peakuusi 3amernieHuss Meau JKEJI€30M B PacTBOPE MEIHOIO 2

Kynopoca.Peakum, nayume ¢ 00pa3oBaHuEM 0CaJKa, T'a3a UM BOJBI.

3aBUCHUMOCTb CKOPOCTH  B3aUMOJEHCTBUS COJSHOM KHUCJIOTBI C METalUlaMM OT HX

MPUPOIBL.3aBUCUMOCTh CKOPOCTH B3aMMOJCHCTBUS IIMHKA C COJIIHOM KHUCJIOTOW OT ee

KOHIIEHTPaLMU.3aBUCUMOCTb CKOPOCTH B3auMoeicTBHsI okcuaa meau (I11) ¢ cepHoit kucinoToii ot

TEMIEPATYPBI.

Tema 1.7. Coaepxanue yue0OHOro MaTepuaJa 12 1,2
MeTtaibl 1 HEMeTAJLIbI 1. | Metamabl. OcoOEHHOCTH CTPOEHHS aTOMOB M KpHUCTaIOB. Du3MYECKHEe CBOWCTBA 2
MeTa/uioB. Kiaccudukanus MeTauioB 10 pa3iiMyHbIM IPU3HAKAM.

2. | XMMHUYECKHE CBOMCTBAMETAIIIIOB. DJIEKTPOXUMHUYECKHUU psii HANTPS>KEHU METaJlIOB. 2

3. | Metamnotepmust.O0mmuye crmocoObl TOJMy4YeHUsT MeTauioB. [loHATHE O METauTypruu. 2
[TupomeTaryprus, 'THAPOMETAILTYPIUsl U DJIEKTPOMETAJLTYprusl.

4. | Hemeranabl. OcoOeHHOCTH CTpoeHHs aroMoB. Hemeramnsl — MpOCTbIE BEIECTBA. 2
3aBUCHUMOCTb CBOMCTB TaJIOTEHOB OT MX IOJIOKECHHA B NEPHOAUYECKONM CHUCTEME.
OxuCIUTENbHBIEN BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIZIOB B 3aBUCUMOCTH OT HX
II0JIO’KEHUS B PSAYNIEKTPOOTPHULIATEIbHOCTH.

IIpakTnyeckas padora Ne2. 2

[TonyueHue, cobupaHue u pacro3HaBaHUE Ta30B.
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IMpakTnyeckasi padora Ne3 2
Pemenne skcriepuMeHTaIbHBIX 33/1a4.
Pasnen 2. Oprannyeckasi XuMHus 42
Tema 2.1. Coaep:xxanue yueOHOr0 MaTepuaia 8 1,2
OcHoOBHbBIE IOHATHS
opranuvyeckod xumuu u | 1. | Ilpeamer opranumyeckoii xumuu. Ilpupoanbie, HCKYCCTBEHHbIE W CHHTETHYECKHE 2
TEOPHUs CTPOCHHUS OpraHHYecKHe BELIECTBA. CpaBHeHMe OpraHNYeCcKHUX BELIECTB c
OpPraHn4YecKux HEOopraHuyecKUMHU.BaneHTHOCTh. XMMHUECKOe CTPOEHHUE KaK MOPAIOK COEIMHEHUS aTOMOB
coe/IMHeHHIi B MOJIEKYJIBIIIO BaJIECHTHOCTH.
Teopusi crTpoeHuMsi opraHmyeckux coeanHenuii A. M. bBbytiaepoBa. OcHOBHBIE
HOJIOKEHUATEOPUH XMMUYECKOro crpoenus. M3omepus n uzomepsl. Xummuueckue GopMyiisl
Y MOJIEIMMOJIEKYJI B OPTaHUYECKON XUMUH.
2. | Knaccuduxanus OpPraHMYecKHX  BellecTB. Knaccudukanus  BemiectB 1o 2
CTPOCHHUIOYTJIEPOJHOIO CKeleTa M HalM4YMio (QYHKUMOHAIbHBIX TIpyni. ['omonoru u
romonorus. Hauana nomenknarypsl IUPAC.
3. | Knaccupukanuss peakuuii B opraHmyeckoil xumuu. Peakuuu npucoeauHEHUs 2
(TuApUpOBaHMS, TaJOTEHUPOBAHUSA, TMJIPOTraJOTeHUPOBAaHUsSA, THIparanuu). Peakiuu
OTLICIUIEHU (OeruapUpOBaHUs, JAECTUAPOTaJOreHUpOBaHUs, JAeruaparanuu). Peaxnuu
3aMenieHus. Peakiy nzomepusaium.
JlabopaTopHast paGora Ne6. I3rorosnenne Mozieneii MOJIEKyJ OPraHUYECKUX BEILIECTB. 2
Tema 2.2. Coaepxanue yue0OHOro MaTepuaJa 12 1,2
YriieBoaopoasl U UX 1. | AnkaHbl. AJKaHbl: TOMOJIOTMYECKMH psi, H30MEpUS U HOMEHKJIATypa aJIKaHOB. 2
NPHPOIHBbIE HCTOYHUKH XuMHUECKHe CBOICTBAa aJKaHOB (METaHa, 3TaHa): TOpeHHe, 3aMeIleHHe, pasIoXkKeHHue,
Jnerugpuponanue. [IpuMeHeHne aJKkaHOB Ha OCHOBE CBOMCTB.
2. | AnkeHbl. OTWIEH, €ro NOJydYyeHUe (IEeruApUpPOBAaHUEM JTaHA, JENOJIUMepU3aluen 2
MIOJIUATUIIEHA). I'omosornueckuii ~ psa,  HU30Mepus,  HOMEHKJIATypa  aJKEHOB.
XVMMUYECKUECBOICTBA ATHIIEHA: TOPEHUE, KaueCTBEHHblE peakiuu (oOecrBeyrBaHME
OpoMHOIl BOJBI HMpacTBOpa NEepMaHraHata Kajus), THIpaTanys, I[OJIUMepU3alus.
[IpumeHenue 3TuneHa
Ha OCHOBE CBOMCTB.
3. | Iuensl n kayyyku. [loHsaTHEe 0 AMEHAX KaK yIJIEBOAOPOJAX C JBYMs JBOWHBIMH CBSI3SIMH. 2

CornpskeHHbIC TUeHbl. XUMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: ooeciiBeYMBaHue
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OpoMHOI BOJABI M TMOJUMEpHU3allMs B Kaydykd. HaTypalbHbIi U CHHTETUYECKHUEKAYUYKH.
Pes3una.

AJIKHHBI. AneTuieH. XuMHuyeckue CBOICTBa areTUJICHA: rOpeHue,
00ecIBeYMBaHUEOPOMHON  BOJBI, TMPHUCOCAMHEHUN  XJIOPOBOJIOPOJAa W  THIpaTaIusl.
[IpumeHeHne aueTuiIieHaHa OCHOBE CBOMCTB. MexKiiaccoBasi U30MEpHsl C AJIKAJUECHAMM.

Apenbl. benzon. XuMmuyeckue CBOHCTBa O€H30JIa: TOpPEHHE, pPEAKIUU 3aMEUICHHS
(rayoreHupoBaHue, HUTpoBaHKE). [IpMeHeHne OeH30J1a HA OCHOBE CBOWCTB.

IIpupoaHble HCTOYHHMKHU YIJI1eBOAOPOAOB. [IpwponmHblii ra3: cocraB, NPHUMEHEHHE B
kauectBe TomnuBa.Hepth. CocraB u mnepepabotka Hedtu. Ileperonka HedTH.
HedrenpoayKrsl.

JlaGopaTopnasi padora Ne7. O3HakOMJIEHHE C KOJUIEKIMEH 00pa3ioB HEYTH U MPOIYKTOB €€
nepepaboTKH.

JlaGopaTopnasi padoraNe8. O3HakoMIIEHHE C KOJUICKIIMEH KaydyKOB U 0Opas3liaMu u3JeNui u3
PE3UHBI.

Tema 2.3.
Kucaopoacoaep:xammue
OpraHuyvecKue
coeJUHeHUs

Coaep:xaHue y4eOHOro MaTepuaJia

12

1,2

1.

Cnuprtel. Ilomydyenue »5TaHona OpoXKEHHEM TJIOKO3bl W THUApaTalleld JTUJICHA.
I'mapokcwiipHas rpynna kKak (QyHKUuoHasibHas. [loHsATHE O IpenesbHBIX OAHOATOMHBIX
cnupTax. XMMUYECKHE CBOMCTBAa 3TaHONA: B3aUMOJCIHCTBUE C HaTpueM, 0Opa3oBaHHE
IPOCTHIX HCIIOXHBIX 3(QUPOB, OKUCIIeHHE B ainpierui. IIpuMeHeHue sTaHoa Ha OCHOBE
CBOMCTB.AJIKOTOJIU3M, €ro MOCJIEACTBHUS IS oprasusma 4eJIoBeKa u
npenynpexaeHue. I muneprus Kak npeacTaBUTeNlb MHOTOATOMHBIX cnupToB. KauecTBeHHas
peakuys HaMHOroaToMHble cnupThl. [IpuMenenue rinuuepuHa.

®enon. dusnueckue M XUMHUYECKHE CBOiicTBa (eHosa. B3auMHoe BiIMsSHHE aTOMOB
BMOJIEKyJie (heHoNla: B3aWMOJCHCTBHE C THIPOKCHAOM HATpUS M A30THOM KHCIIOTO.
[TpumeHeHue ¢peHona Ha OCHOBE CBOMCTB.

AJIbIerubl. [Tonsitue 00 anbJleruaax. AnbpaeruaHas rpymnma Kak
dbyHkumnoHanpHas. DopMallbIeTHT W €ro CBOWCTBA: OKHUCJICHHE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJICHUC B COOTBGTCTByIOH_[I/Iﬁ CIIHPT. HOJIy‘-IeHI/IC AIBACTUI0B
OKHUCJICHHEM COOTBETCTBYIOLIMXCIUPTOB. [IpumeHenue ¢opmanbaerua Ha OCHOBE €ro
CBOWCTB.

Kapo6onoBble kucaoThl. [loHstre o kapOoHOBBIX KucioTax. KapOokcwibpHas rpyrmakak
¢dyHkunonanbHasg. ['oMmonoruueckuil psj npeaeabHbIX 0JJHOOCHOBHBIX KapOOHOBBIXKHUCIIOT.
[Tonmyuenue KapOOHOBBIX  KHUCJIOT  OKHCJICHHEM aJbJICTUJI0B. XuMuyeckue
CBOWMCTBAYKCYCHOM KHCIJIOTBHI: OOIIME CBOMCTBA C MHUHEPAJIbHBIMH KHCIOTAMH M PEaKIHS
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srepudukanmu. [IpuMeHeHne yKCyCHOW KMCIIOTBI Ha OCHOBE CBOMCTB. Bpicuine »upHbIE
KHCJIOTBIHA IIPUMEPE NAaTbMUTUHOBOW M CTEAPUHOBOM.

Caoxnble 3¢upsl u xupbl. [lomyueHne cioXHbIX 3(pUpOB peakuueil 3TepuduKaIum.
Cnoxuble >Qupsl B mpHupojae, ux 3HadeHue. [IpumeHeHHe CIIOXKHBIX 3(UPOB Ha OCHOBE
cBoiicTB.JKuppl kak cioxHble 3¢upsl. Knaccupukauus xupoB. XUMHUYECKHE CBOMCTBA
JKUPOB: TUIPOJIM3 M TUAPUPOBAHUE KUJAKHX KHUPOB. [IpuMeHeHHe >XKUpOB Ha OCHOBE
cBOMCTB. MbLIa.

YrieBoasl. VYrieBonsl, ux KJaccu(UKaIu: MOHOCAaXapubl (riroKo3a,
bpykTo3a),Arcaxapuasl (caxapo3a) U mojimcaxapuasl (Kpaxmail U eJUTioI03a).

['moko3a —  BemecTBO € JBOMCTBeHHOM  (yHKIMEH —  ajdbAeTHAOCIUPT.
XHWMHUYECKUECBONCTBA TIIFOKO3bI: OKUCIICHHE B TIIFOKOHOBYKO KHCJIOTY, BOCCTAHOBJIEHUE B
copbut, cnupToBoe OpokeHue. IIpuMeHeHHe TJIIOKO3bl HAa OCHOBE CBOMCTB.3HaYCHHE
YIJIEBOJIOB B KUBOH MPUPOJIE U KU3HU YesloBeKa. [IoHsATHE O peaknusax MOJIMKOHACHCAIIUU
Y TUJPOJIA3a HA IIPUMEPE B3aUMOIIPEBPALLEHUN: IVIF0KO3a <> MOJIMCAXapul.

JlabopaTopHasi paGora Ne9. PacTBopeHue riaunepruHa B BOJIE U B3aUMOAEHCTBHE C THIPOKCHIOM
meau (1D).

JlabopaTopnasi padora Nel(. CBoiicTBa yKCyCHOM KHUCIIOTHI, OOIIME CO CBOWCTBAMHU
MUHEPaJIBHBIX KHCJIOT.J[0Ka3aTeIbCTBO HEMPEIECIBbHOTO XapaKTepa KUIKOr0 KUpa.

JlaGopaTopnasi padora Nell. BzaumopeicTBre IIIOKO3bI U caxapo3bl ¢ ruapokcuaom meau (II).
KauecTBeHHas peakiiysi Ha Kpaxmal

Tema 2.4.
A3zoTcoaep:kaue
OpraHu4ecKue
coenHeHus. [lonumepsl

Coaep:xxaHue y4eOHOr0 MaTepuaia

10

1,2

1.

Amunbl. [lonatue 00 amuHax. Ajudaruyeckue aMuHbl, HUX KiIacCUUKAUSI U
HOMEHKJIaTypa. AHWIMH Kak opraHudyeckoe ocHoBaHue. [lonmydyeHue aHuiIMHa U3
HUTpoOeH3oma.IIpuMeHeHe aHmIMHa Ha OCHOBE CBOWCTB.

AMHHOKHCJIOTHI. AMUHOKHUCIOTBI KaK am(poTepHbIe IUQGYHKIIMOHATbHbBIE
OpraHMYECKHECOEIMHEHUA. XHUMHUYECKHE CBOMCTBA AMMHOKUCIIOT: B3aUMOJEHCTBHE C
IIEJI09aMH1, KUCIIOTaMU U JPYT € APYroM (peakiuus noJmKoHaeHcanun). [lentunnas cBssp u
nojaunenTubl.lIpuMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

Beakn. IlepBuuHasi, BTOpUYHAs, TpPETUYHAS CTPYKTYpbl OenKoB. XHUMHYECKHUE
CBOMCTBAOEIKOB: TOpPEHUE, JACHATypalus, TMIPOJIN3, LIBETHbIE peakiuu. buonornyeckue

(GYHKINUOETIKOB.
IMoumepsl. benku u nonucaxapuabl Kak GMONOIUMEPBI.
ILnacTmaccesl. [TonyueHue IIOJINMEPOB peakuuein MTOJIMMEPHU3ALIUN U
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HOJ'II/IKOHI[CHCEU_II/II/I.TepMOHJ'IaCTI/FIHBIC U TCPMOPCAKTUBHBIC ITJIACTMACCHI. HpC,Z[CTaBI/ITC.HI/I
mjacrMacc.

BO.TIOKHa, HX K.J'IaCCI/I(l)I/IKaIIHﬂ. HOJ’Iy‘IeHI/IC BOJIOKOH. OT,Z[CHBHBIC npeaAcTaBUTCIIN
XHUMHUYCCKHUX BOJIOKOH.

JlaGopaTopnasi padora Nel2. PactBopenue 6e1koB B Boje.OOHapyKeHHE OCIKOB B MOJIOKE U 2
MsicHOM OyiboHe.[leHaTypanus pacTBopa 0eika KypruHOTO Siilia CIIMPTOM, paCTBOpaMU COJIeH
TSKEJIBIXMETAJVIOB U IIPU HAIPEBAHUMU.
IIpakTnyeckas padora Ned. PerieHre dKCIIEpUMEHTAIbHBIX 33124 Ha UJICHTU(PUKALIUIO 5
OPraHUYEeCKUX COCTUHEHUM.
IIpakTyeckas padora NeS.Pacno3HaBaHHe MJIaCTMAacC U BOJIOKOH.

Bcero: 114
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3. YCJOBUS PEAJIM3AIIMY YUEBHOM JUCIUILINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecriedeHne T CUMILTUHBI
st peanuzanuu nporpaMmbl AUCHUIITUHBL « XUMHUS» UMEETCs Y4eOHbII KaOUHET XUMHH U

ouonoruu
- PaGouee mecTo mpenogaBaTers;
- paboumne MecTa 00y4YaIOIINXCS;
- mKag; mIaKaTel; JA0CKa; CTCHAbI:
«ITepuoanyeckas cucrema xuMuueckux snemeHToB .M. MenneneeBay;
«PacTBOpUMOCTh KHCJIOT, OCHOBAHUH, COJIEH B BOJIE U Cpela PAaCTBOPOBY;
«Texnuka 6€30MacHOCTH B KAOWHETE €CTECTBEHHO-HAYYHBIX JUCITUTLIAHY.

[TpuGopsr 0011IeTO HA3HAYEHHUS-2 TIIT ;

-IInnTka snexkrpuyeckas 1 mr.;

-JleMoHCTpanoHHbIE MPUOOPHI- 4 TIT:

-ITpubGop nnsi OKUCIEHUS COUPTA HaJd MEAHBIM KaTaiu3aTopoMm | mrT.;

-TepmomeTphl nmaGopaTopHble 2IIT.;

-Bropetku y4eOHble 5 1mT.;

-JIabopatopubie mpuOopkI-10 mmIT:

-IIpuGops! qyist nonyuenus razos [T 10 wT;

-CrimproBku jabopatopubie 10 miT.

-ITpuHaANIe)KHOCTH NIJIsi ONMBITOB 15 miIT. ;

-lltaTuBel 1abopatopHbie 15 mT.

-IlItatuBsl st ipobupok 10 mT.

-Illunmer TarensHele 10 miT.

-Habops! crexisHHbiX TpyOOK (TC) 2 .

-ITocyna nemoHcTpaMoHHas- 25 WT. :

-Kon6a Bropma 1 mrT.;

-KOJIOBI MuIocKomoHHBIE I1-250-34 -5 mt.;

-Kon6sr xonnueckune KH-250-34 -5 mit.;

-Konoer mnockomonnsie I1-500 -5 mit.;

-Crakanpl xumupueckue 100MiL.- 5 miT.;

- Crakanpl xumudeckue 50 mi. 5 mrt.;

-llunuBapel U3MepuTeNnbHbIE ¢ HOCUKOM 250Mi.-5 mit.;

-Okcukarop -1 mr.;

-ITpobupku I1Y-21 20mT.;

-BopoHka nanutenbHas HuIMHApUYECcKas 1 mrT.;

-ITocyna maGopartopnast 15 mir.:

BopoHku mpocTeie KOHycOoOpa3HbI€ 2 IIT.;

-Kon6sr xonnueckue KH 50-14.5 — 5 mit.;

-Kon6sr konnueckue KH-100-18,8 — 5 mt.;

-Kon6sr mnockogonnsie KII-50-14,5-5 mit.

-Kon6s1 mepubie -50 mur.-5mrt.;
- Men3ypku 2 mwr.;
- Texaudeckue cpecTBa O0yICHUS:
- MyJIbTUMEIUUHBIA POEKTOP;
- HOYTOYK; 9KpaH;- KOMIUICKThI BUCO(PHIEMOB, IPE3CHTAIIUI
3.2. YueOHO-MeTOAUYeCKOEe M HHPOPMAITHOHHOE O0ecneyeHue TUCIUTINHbI

IlepeyeHb yueOHBIX H3TaAHMI

OcCHOBHBIC HCTOYHUKHU:
1. Tabpuenssa  O.C. Xwummsa. 10 kmacc. ba3oBbelii  ypoBeHb: y4e0.1s001meo0pa3osar.
yupexaenuit / O.C. I'abpuenss. — 7-e uzn., crepeorurn.- M. JIpoda, 2019.
2. T'abpuenssa  O.C. Xwummsa. 11 kmacc. ba3oBbelii  ypoBeHb: yuel.nis001eo0pa3oBar.
Yupexnennii / O.C. I'abpuensn. — 6-e uzn., nepepad.- M. Ipoda, 2018.
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JlomoiHUTE/IbHbIE HCTOYHUKH:
l. Pym3utuc TI'.E., ®enpaman @D.I., M., Xwumua. 11 «iacc, ba3oBblii ypOBEHb:

yueb.urodmeodpazoBaryupexaennii / I.E. Pynsutuc, -M.: «llpocsemenuey, 2019.
2.Pym3utuc T'.E., ®enpaman @.I., M., Xumus. 10 «kmacc, ba3oBeiii ypoBeHb:
yue0.anmso0meodpazoBaryupexaenuii / I'.E. Pyasutuc, -M.: «IIpocBemenue», 2019.

3. DnekTpoHHbI yueOHuWK - Xwumwms. 10xmacc, Pymsutuc T.E., ®empaman @D.I., M.,
«ITpocsemmenne», 2012.

4. Dnekrponnbi  yueOHuk - Xwumwmsa. llxmace, Pymutuc I'.E., ®empnman D.I., M.,
«IIpocsemenuer, 2012.

HNHTepHeT-pecypebl

www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAaNT I MKOJIBHUKOB « XUMUS).
www. alhimikov. net (OOpa3oBaTenbHbINA CAUT AJIS IKOJIBHUKOB).
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MeToanueckne pa3padoTKu:

1. DnektpoHHoe yueOHoe uznanue «Xumusa. 10 kiacc» MyJIbTUMEIUNHHOE NPUIOKEHHE K
yuebnuky O. C. 'abpuernsina.

2. DnexTpoHHOEe yueOHoe wu3gaHue «Xumus. 11 Kimace» MyJIbTUMEAMHHOE MPUIIOKEHHE K
yuebnuky O. C. I'abpuensHa.

3.3. MeToauuyeckue PEeKOMEHAAIUH 110 OPraHUu3aAlMI U3YICHUA TUCHUIIIUHBI

B nensx peanuszanuyd KOMIETEHTHOCTHOTO MOJAXOJAa IMPH MPENoJaBaHUM JUCUUTUTMHBI
UCIIOJIB3YIOTCS COBPEMEHHBIE O00pa30BaTEIbHBIE TEXHOJIOTHU: MPAKTHKO-OPUECHTUPOBAHHBIC
TEXHOJOTHH (7abopaTopHble M MpakTU4Yeckhe padoThl), WHGOPMALMOHHBIE TEXHOJIOTUU
(KOMITBIOTEPHBIC  TPE3CHTAIMH), TEXHOJOTHH Pa3BHBAIOIICTO OOydYCHUS, TEXHOJIOTUH
npo6sieMHOT0 00y4eHust (IpobieMHOe U3T0KEHHE, IBpUCTUYECKas Oeceia, UCcCleA0BaTeIbCKUI
METO/), TEXHOJIOTUH HBPUCTHUYECKOr0 OOy4YeHHUs (BBINOJHEHHE TBOPYECKUX IPOEKTOB,
«MO3roBasi aTaka», WIPOBbIE METOJAMKH). B coueTaHunm ¢ BHeEAyJUTOPHOW paboTOH, IS
dbopMUpOBaHUS ¥ Pa3BUTHS OOMMX W TNPO(ECCHOHATBHBIX KOMIIETCHIIMM O00Yy4Yaromuxcs
NPUMEHSIOTCSI aKTHUBHBIE W WHTEPaKTHBHbIE (OPMBI TPOBEACHHS 3aHATUN (TpymnmoBas
KOHCYJIbTaIUsl, pa300p KOHKPETHBIX CHUTyallMil, JEJIOBbIE W POJEBBIE UIPHI, TPYNIOBas
JTUCKYCCHS).

Jlnst mpoBeieHrst TEKYIIETO KOHTPOJIS 3HAHUN TIPOBOJSATCS YCTHBIC (MHAMBUAYATBHBIN 1
(poHTaNBbHBIN) U MUCHMEHHBIE OIMPOCHI (TECTHUPOBAHHE, KOHTPOJbHAs paboTa, AOKIAJbI), a
TaK)Ke MPOCMOTP U OIIEHKA OTUYETHBIX PadOT M0 JTaOOPATOPHBIM M MPAKTHIECKUAM 3aHITHSIM.

WToroBeiii KOHTPOIb 3HAHUI MPOBOAUTCS MO 3aBEPILIECHUIO Kypca ITUCIUILUIUHEI B popme
3auera.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
JANCHUITVINHBI «XUMMUS»

KOHTpOJ'IB H OI€HKA PC3YJIbTATOB OCBOCHHA AUCHHUILIMHBI OCYIICCTBIIACTCA
mpernoaaBaTejIiCM B IIPOLECCC MPOBEACHUSA ITPAKTUICCKUX 3aHATUH U ﬂa6opaToprlx pa60T,
TCCTUPOBAHH, a TAKIKC BBITIOJITHCHUA 06y‘~IaIOH_[I/IMI/IC$I HWHAWBHUIYaAJIbHBIX 3a11aH1/1171 IMPOCKTOB

HUCCJIEJOBAHUMN.

Pe3yabTaThl 00y4yeHus
(mpeaMeTHBbIE Pe3yJIbTAThI)

®opmMbI 1 METOAbI KOHTPOJISI
U OLEHKHU
pe3yJabTAaTOB 00YUYeHUsl

B pesyabTaTe 0CBOCHHMSI AUCHMIIMHBI 00y4aromuiics

JOJIKEH NMPoOAEeMOHCTPUPOBATH npeaMeTHbIe
pe3yJabTaTbl  OCBOEHHMSI  y4eOHOW  JIMCHUINIHHBI
"Xumusa'':

- c(OpMHPOBAHHOCTh MPEACTABICHUN O MECTE XUMHUH B
COBPEMEHHOM HayYHOH KapTHHE MHUPA; MIOHUMaHUE POJIU
XUMUH B (POPMUPOBAHUH KPYTo30pa U (PyHKIIMOHATIBHOMN
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl PELICHHS TPAKTHIECKUX
3ajay;

- c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3HUIIUH 10
OTHOIICHHIO K XUMUYECKON MH(POPMALIH, TOTydyaeMOi
13 Pa3HbIX HICTOYHHUKOB.

OnepaTuBHBII KOHTPOJIb!

- B YCTHOM WJIH NUCbMEHHOU
dopme;

- TECTUPOBAaHUE

- BIIaJICHHE OCHOBOIIOJIATaIOIINMU XUMHUYECCKUMH
MOHATUSAMH, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMHU;
YBEPEHHOE MOJIb30BaHUE XUMUUECKON TEPMUHOJIOTUEN U
CUMBOJINKOM;

OnepaTHBHBII KOHTPOJIb!

- B YCTHOM WJIM MMCbMEHHOMN
opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
M0 IPAKTUICCKUM 3aHSATHSIM H
1ab0opaTopHBIM paboTaM

- BJIaAICHUC OCHOBHLIMU MCTOJAMH HAYUYHOT' O [TIO3HAHUA,
HCIOJIb3YCMbIMU B XUMUMU: Ha6JHOIIeHI/I€, OIIMCaHHC,
HU3MCPCHUC, DKCIICPUMCHT, YMCHUC O6pa6aTLIBaTb,
O0BICHATH PE3YJIbTATHI IPOBCACHHLIX ONIBITOB U ACJIaTh
BBIBOJbI; TOTOBHOCTb U CIIOCOOHOCTD IMPUMCHATDb METObI
IMMO3HAaHUA IMPU PCHICHUHA ITPAKTUYCCKUX 3a/1ay;

OnepaTUBHBIMKOHTPOJIb!

- B YCTHOM WJIM IMCbMEHHOMN
opme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
M0 IPAKTUYECKUM 3aHSATHIM U
1a00opaTOpHBIM paboTam

- c(OpMHUPOBAHHOCTh YMEHHUSI J1aBaTh KOJINYECTBEHHbBIE
OIICHKH U MTPOBOJIUTH PACUYETHI [0 XUMHUECKUM
dbopmynaM ¥ ypaBHEHUSIM;BJIaJICHUE NTPABUIIAMU TEXHUKH
0€30MacHOCTH NP UCTIOIH30BAHIHM XUMHUECKHIX
BEIIIECTB;

OnepaTuBHBII KOHTPOJIb!

- B YCTHOHM WJIM TUCbMEHHOMN
opme;

- TECTUPOBAHHUE;

- IPOCMOTP U OLICHKA OTYETOB
10 IPAKTUYECKUM 3aHATHAM U
n1abopaTOpHBIM paboTam

3a4€T
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@DOpMBI U METOIBI KOHTPOJISL M OTICHKH PE3YJIbTaTOB O0yUEHUS JOKHEI IIO3BOJISATH MPOBEPATH Y 00YUIAIOIIMXCS HE TOIBKO C(hOPMHUPOBAHHOCTH
MPEIMETHBIX PE3YJIbTATOB, HO U Pa3BUTHE JTUYHOCTHBIX U METAPEIMETHBIX PE3yIHTATOB O0YUEHUSI.

Pe3yabTaTsl
(JINYHOCTHBIC M MeTanpeIMeTHbIe)

OcHoBHBbIE MOKA3aTe/ U OLIEHKH pe3yJbTaTa

(I)OpMI)I H METOAbI KOHTPOJIA H
OICHKH

JINYHOCTHBIE Pe3yabTAThI

YyBCTBO TOPJIOCTH M YBaXKEHHUs K HCTOPUHU W JOCTHKCHUSIM
OTEUECTBEHHOW XHMMHYECKOW HAyKH; XHMHUYECKH T'PaMOTHOE
MOBEJICHUE B MPOQECCUOHAIBHON JEATENILHOCTH M B OBITY IpH
OOpallleHuH ¢ XMMHYECKUMH BEIECTBAMH, MaTepHAIaMH U
npoleccamy;

—IHPOSBJICHUC YYBCTBA T'OPAOCTHU U YBAKCHHUA K
JOCTHXKCHUAM XUMHAYECKON HaYyKH,

—TIpaMOTHOE NOBEAEHUE B NPOdecCHOHATBHOM
JeSITEIEHOCTH U B OBITY MIPU OOpAIleHHH C XHMUYEeCKUMH
BEILECTBAMU, MAaTEpUAIAMU U POLECCAMU

MNHTepnperanys pe3ynbsTaToB
HaOMIOCHUH 3a eSITEIbHOCTHIO
00ydaroIerocs B poIecce OCBOCHUs
00pa3oBaTeIbHON NPOrpaMMBbl

TOTOBHOCTh K TMPOAOJDKEHHIO 00pa3oBaHWSA ¥ IOBBIIICHUS
KBaJM()UKAMK B U30paHHOM PO ecCHOHATBLHOHN IESTeIbHOCTH U
OOBEKTHBHOE OCO3HAHUE POJM XUMHYECKMX KOMIIETCHIMH B
3TOM;

— YMCHHC NOBBLIIIATH CcBOH I/IHTCJIJ'IGKTyaJILHHﬁ YPOBCHDL
B IIpOLECCC U3YyUCHUS JUCTTUTIIINHBL

WNHTepnperanys pe3ynbTaToB
HaOMIOJeHUH 32 IESITeIbHOCTHIO
00yuaroIerocs B IpoLEcce OCBOECHUS
00pa3zoBaTeIbHON NPOrpaMMBbl

YMEHHE HWCIOJh30BaTh TOCTHIKEHHS COBPEMEHHOW XHMHYECKOM
HAYKH U XUMUYECKUX TEXHOJIOTUH JIJIsl MOBBIMICHUSI COOCTBEHHOTO
WMHTEIUIEKTYaIbHOTO Pa3BUTHS B BBIOPaHHOI Ipo¢hecCHOHATEHON
JIESTEIHHOCTH;

— YMCHHC UCIIOJIb30BaTh 3HAHUA XUMHUYECKOMN HAaYKU U
XUMUYECKUX TEXHOJOTHH B 00pa30BaTeIbHOM U
npodeccHoHaIbHOU NeATENHHOCTH

WuTepriperarus pe3ynbTaToB
HaOJIOICHUH 32 IeATEIbHOCTHIO
00y4aromerocs B MpoIecce OCBOCHUS
00pa3oBaTenbHON IPOTPaMMBI.

MeTanpeaMeTHbIe pPe3yJIbTaThl

HUCITOJIb30BAHUC Ppa3InYHbIX BUJI0B 03HaBaTEILHOM
NESITETIBHOCTA M OCHOBHBIX — MHTEIUICKTYalbHBIX  OIepariui
(mocTaHoOBKM 3amauyd, (OPMYJIUPOBAHUS THIIOTE3, aHajlu3a Hu
CHHTE3a, CPaBHEHUS, O00OOINEHHS, CUCTEMATH3aIlUH, BBISBICHUSI
MIPUYUHHO-CIIEACTBEHHBIX CBSI3EH, OUCKa AHAJIOr 0B,
(GbopMyIHpOBaHHS BBIBOAOB) JUIS PEIICHUS TIOCTABICHHON 33124,
NPUMEHEHNE OCHOBHBIX METOJOB TMO3HAaHUS (HAOMIOACHUS,
HAYYHOTO OKCIEPUMEHTA) sl W3Y4YCHHUS PA3IUYHBIX CTOPOH
XUMHYECKUX OOBEKTOB W TMPOIIECCOB, C KOTOPHIMH BO3HHKACT
HE0OXOIMMOCTh CTAIKMBATHLCS B TpodeccnoHaIbHON chepe;

— YMCHHUC HCIIOJIB30BAaTh 3HAHUA O COBpGMCHHOfI
€CTECTBEHHO-HAYYHOW KapTHHE MUpa B 00pa30BaTEIbHON
1 Tpo(eCCUOHANBHON AEATENBHOCTH

MNHTepnperanys pe3ynbsTaToB
HaOMIOEHUH 32 IeSTEIbHOCTHIO
00ydaroIerocs B porecce OCBOCHUS
00pa3oBaTeIbHON MPOTPaMMBI.

WCIIOJIb30BAHUE  PA3JIUYHBIX HCTOYHHKOB ISl TOJY4YEHUs
XMUMUYECKOW HMH(POPMALUK, YMEHHE OLICHUTHh €€ JOCTOBEPHOCTh
JUIL AOCTIKEHUSI XOPOIIMX Pe3yNbTaToB B MPOQEecCHOHATBLHON

chepe

YMEHHE WCIOJB30BAHUTh PA3UYHBIC HWCTOYHUKH IS
MOJTyYeHUs] XUMHYECKOW WH(POPMAIH, YMEHUE OICHHUTH
€ JIOCTOBEPHOCTh JIJIsl TOCTHXEHUsI MPOodecCHoHaIbHBIX
3a1a4

NHTepnperanys pe3ynbsTaToB
HaOJFOICHNH 32 IeATEITbHOCTHIO
o0yuaromerocs B Ipo1ecce OCBOCHHS
00pazoBaTeILHON MPOTPAMMEBI
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