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IMACHIOPT PABOYEW ITPOT'PAMMbBI YYEFHOM JIUCIIUTIIMHBIM
1.1. Ob6aacTh NpUMEHEHHs POTrPAMMBbI

PabGowas mporpamma  yueOHOH ~ JUCHUMIUIMHBI  SBJISAETCS  YacThbl0  OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeNIbHOIN MPOrpaMMbl MOATOTOBKH CIIELUATMCTOB CPEAHEro 3BEHA 0
cneuuanbHocTaM: 09.02.07 MHpopManmoHHbIe CHCTEMBI ¥ IPOTrPaMMHUPOBAHHE.

[Iporpamma  pa3paboTtaHa B COOTBETCTBMHM ¢  IlpumepHOil  mporpammoi
obmeoOpa3oBaTeibHOM ~ Y4eOHOM ~ JUCHMIUIMHBI — «XUMHS»  UII  HpOoQecCHOHATbHBIX
oOpa3zoBaTeNbHBIX  Opranm3anuid moa pepakuuer [abpuwensn O.C., peKOMEHIOBaHHOM
denepalbHbIM TOCYJaPCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepanbHblii HHCTUTYT Pa3BUTHUS
obpazoBanus» (PI'AY «DUPO») B kauecTBE NPUMEPHON MPOTpaMMBbI JIJIsl Peasiu3alliid OCHOBHOM
npodeccuonansHOM oOpa3oBarensHOM porpammel CITO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHus
C TONy4yeHUEM cpeaHero oodmero obOpazoBanusi (muchbMo JlemapramMeHTa TrocCynapCTBEHHON
MOJUTHUKH B chepe moaroroBku padounx kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne
06-259 u denepanbHBIX TOCYAAPCTBEHHBIX OOpa3oBaTelbHBIX cTaHAapToB (mainee — OI'OC) mo
CHEIMAILHOCTSIM ~ cpenHero  mpodeccnoHanbHOoro  oOpaszoBanus:  23.02.06  Texuudeckas
AKCIUTyaTaIus MOJBUKHOIO COCTaBA.

1.2. MecTo AUMCHUIJIMHBI B CTPYKType OCHOBHOH MNpo¢ecCHOHAIBHOI 00pa3oBaTebLHOI
NporpamMMbl: JHCIHMILUIMHA BXOAUT B 0OLIC00pa30BaTEIbHBIA UK JUCHUIUIMH IO BBIOOPY M3
00s13aTeNbHBIX MPEIMETHBIX 001aCTeH.

1.3. Heau 1 3apaum y4eOHOM IMCUMILUIMHBI — TPeOOBAHHUS K Pe3yJIbTATAM OCBOeHHMS y4eOHOil
AUCUMIIUHBI

PaGouasi nporpaMma OpHeHTHPOBAHA HA JOCTHKEHUE CJIeTYIOLIUX 1eJIeii:

— (popmupoBanue y o0ydyaromuxcsi yMEHHUsSI OIICHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUIS K&KJIOTO YEJIOBEKa;

— (opMupOBaHUE Y O0YYaIOIUXCS LEIOCTHOIO MPEICTABICHHUSI O MUpPE U POJIM XUMHUH B
CO3/IaHUU COBPEMEHHOM eCTECTBEHHO-HAyYHOW KApTUHBI MUpA; YMEHUS OOBSICHATH OOBEKTHl U
IIPOLIECCHI OKPYXKAIOIIEH AEUCTBUTEIBHOCTH: IPUPOJHOM, COLIMANBHON, KYJIBTYPHOU, TEXHUYECKOU
CpeIIbl, - UCIIONIBb3Y JUISl STOTO XUMUYECKHE 3HAHMUS,

— pa3BUTHE y OOYYaIOIIMXCSl YMEHUM pa3inuuaTh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSMHU OICHOK M CBSI3b KPUTEPUEB C OMPECIIEHHON CHCTEMOi
LIeHHOCTEeH, (OPMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MTO3UIIUIO;

— mnpuoOpeTeHHe OOYYaIOIIUMUCS OIbITa PAa3HOOOPAa3HOM JesATeIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIIOUEBbIX HAaBBIKOB, UMEIOIINX YHMBEpPCAIbHOE 3HAUEHHUE JJIS Pa3IMYHbIX BHUJOB
JesTeIbHOCTH (HABBIKOB peIleHUs] MpoOieM, MPUHATUS peleHHUH, MOMCcKa, aHalnu3a U 00paboTKU
nH(popMalui, KOMMYHUKaTUBHBIX HaBBIKOB, HABBIKOB M3MEpPEHUH, COTPYIHUYECTBA, OE30M1aCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HM).

Pe3yabTaThl 0CBOCHHS YUeOHOM IMCHHUIIIUHBI

OcBoeHue conepkaHusi y4eOHON IUCHMIUIMHBI «XHUMHA», 00ECHEeUUBACT JOCTHXKEHUE
CTYJEHTaMHU CJENYIOLINX pe3yJIbTaToB:

* IUYHOCMHBIX:

— YyBCTBO TFOPAOCTH M YBaXEHHSI K UCTOPUU U JOCTH)KEHUSM OTEUECTBEHHOW XMMHMUYECKOMN
HAyK{; XMMHYECKH TPaMOTHOE MOBEACHHME B MPO(ECCHOHATBHOU NEATENbHOCTH U B OBITY NpHU
oOpallleHuU C XUMUYECKUMH BEILlECTBAMU, MaTepUaaMy U IPOLECCaMH;

— TFOTOBHOCTb K MPOJIOJDKEHUIO 00pa3oBaHUsl M MOBBIICHHUS KBaIM(pUKALKUU B U30paHHOMN
npodeccuoHaNbHOM 1eATeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMITETEHIINH B
ITOM;

— YMEHHUE HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHONW XHMMHUYECKOM HAyKM M XMUMHUYECKUX
TEXHOJIOTH Ul TIOBBIIIEHUS COOCTBEHHOTO MHTEUIEKTYyalbHOTO pAa3BUTHS B BbIOpaHHOU
po¢eCCUOHATBHON JEATETFHOCTH;

* Memanpeomemmvix:

— UCHOJB30BAaHUE PA3IUYHBIX BHAOB IIO3HABATENIbHON JEATEIBLHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX OIepanuil (MOCTaHOBKM 3ajaud, (OpPMYJIMPOBAHUS THIOTE3, aHAIW3a U



CHHTE3a, CPABHEHUs, 000OIICHHS, CHCTEMAaTHU3alluH, BBISIBICHUS IPUUMHHO-CIICACTBEHHBIX CBSA3CH,
IIOMCKA aHAJIOroB, ()OPMYIUPOBAHUS BBIBOJIOB) Ul PELICHUs MOCTaBIEHHON 3a7auyM, IPUMEHEHHE
OCHOBHBIX METO/IOB MO3HAHUs (HAOIIONEHUS, HAYYHOTO SKCIIEPUMEHTA) ISl U3YUYEHUS PA3IUIHbIX
CTOPOH XMMHYECKMX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HHMKAaeT HEOOXOJUMOCTb
CTaJIKUBAThCS B PO eCCUOHATILHOM cdepe;

— HCHOJb30BaHUE PA3IMYHBIX HCTOYHUKOB JUIf IOJIyYEHHs XUMHYECKOM HH(pOpMaluH,
YMEHHME OLICHMBAaTb €€ JOCTOBEPHOCTb JUISI  JOCTHXKEHHMS XOpOLIUX  pe3yJbTaTOB B
npodeccuoHaIbHOU chepe:

* nPeOMEemHbIX:

— c(hopMHUPOBAHHOCTH MPEJICTABIECHUH O MECTE XUMHH B COBPEMEHHOM HayYHOH
KapTHUHE MHpa; TMOHUMAaHHWE POJIM XWMUU B (OPMHUPOBAHUHU KPYrozopa H (yHKIHOHAIHHOH
IPaMOTHOCTH YeJIOBeKa JUIsl peLeHUs IPAKTUYECKUX 3a/1a4;

— BJaJCHHE OCHOBOIIOJIATAIONIMMU XHMUYECKUMHU TOHSATHAMHU, TEOPUSMH, 3aKOHAMHU M
3aKOHOMEPHOCTSIMHU; YBEPEHHOE 10JIb30BaHNE XMMUYECKOH TEPMUHOJIOTUEH 1
CHMBOJIMKOM;

— BIJIaJICHHE OCHOBHBIMH METOJaMHM HAay4YHOTO IO3HAHUS, HCIOJb3yeMbIMH B XHUMUHU:
HaOJIOZICHNEM, OIMCAaHWEM, W3MEPEHHEM, IKCIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHSTH
pe3yabTaThl MPOBEAECHHBIX OMNBITOB U JIEJIaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTh HPUMEHSTH
METOBI TIO3HAHUS MIPH PEIICHUH MPAKTUYECKHUX 3a/1a4;

— c(OpMHPOBAHHOCTb YMEHUS J1aBaTh KOJIMUYECTBEHHBIE OLIEHKU U ITPOU3BOIUTH
pacyeTsl M0 XUMUYECKUM (OpMyJiaM U YpaBHEHHSIM;

— BJIaJICHHE MIPaBUIAMU TEXHUKU 0€30MaCHOCTHU MPH MCII0JIb30BaHUH XUMHUYECKUX BELIECTB;

— c(hopMHUPOBAaHHOCTH COOCTBEHHOM IMO3UINH 110 OTHOIIEHUIO K XUMHUYECKOW HH(OpMAIHH,
[I0JTy4aeMOi U3 pa3HbIX HCTOYHHUKOB.

OcBoenne y4eOHOW IUCIMIUIMHBI HAMPABICHO HAa pa3BUTHE OOMIMX KOMIIETEHIIHH,
npenycmorpeHHbIXx @I'OC no 1aHHBIM ClIEIUaTBbHOCTSIM:
OK 01 Bsibupats ciocoOsI pemeHus 3a1a4 npoheCcCHOHATBHON e TeIbHOCTH, TPUMEHHTEIHHO
K Pa3JINYHBIM KOHTEKCTaM
OK 02 OcymecTBasTh IMOUCK, aHAIM3 U HHTEPHpPETALUI0 HHPOpMALUH, HEOOXOIUMOM is
BBINOJIHEHUS 3a/1a4 IPOPECCHOHATIBHOMN 1eATEIbHOCTH
OK 03 [IlnanupoBaTh M pealn30BbIBaTH COOCTBEHHOE NPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.
OK 04 Pabotarp B KOJUIEKTMBE M KOMaHze, 3(PQPEKTUBHO B3aMMOIEHCTBOBATH C KOJIJIETraMu,
PYKOBOJICTBOM, KJIIMEHTAMHU.
OK 05 OcymiecTBisiTh YCTHYIO M NMHCBMEHHYI0 KOMMYHUKAIIMIO Ha TOCYIApCTBEHHOM SI3BIKE C
Y4ETOM OCOOCHHOCTEW COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.
OK 07 CopaelicTBOBaTh COXPAHEHHUIO OKPYKaIOIIEH cpenbl, pecypcocOepexennto, 3pHEeKTUBHO
JIeCTBOBATh B UPE3BBIYAIHBIX CUTYalIUAX.
OK 09 MHcnonb3oBarh HH()OPMALIMOHHBIE TEXHOJIOTHH B TPO(HECCUOHATIBHOM e TEIbHOCTH
1.4. Koin4ecTBO 4aCOB HA OCBOCHHE NPOIrPaMMbl y4eOHON AUCHHIINHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOydaromierocsi 78 4acos,
B TOM YHUCIIE:
00s13aTeNbHON ayJIUTOPHON yueOHOM HAarpy3Ku oOydatomierocs 76 4acos;
caMOCTOSITeNIbHON paboThl 00yyarolerocs 2 yaca.



2.CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIUTLJINHBI

2.1 O0beM yueOHOI TMCHMILUIHHBI M BU/IbI Y4eOHOH padoThl
Buj yueOHoi padoThl Oovem uacos

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 78
O06s13aTeIbHAS AyIUTOPHAS Y4eOHast Harpy3Ka (Bcero) 76
B TOM YHCJIE:

MPAKTUYECKHUE 3aHSITUS 8

71a00paTOPHBIC 3AHSITHUS 8
CamocrosiTesbHas padora o0yuyawiuierocs (Bcero) 2

IIpomexyTounas arrectaums: n1uddepeHupoBaHHBIN 3aueT




2.2. TEMATUYECKHWM IVIAH U COJIEP’)KAHUE YUYEBHOM JUCIATLJIMHBI

HaunmeHoBaHnue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa Oo0bem yacos Yposens
pa3feioB H TeM obdyyammuxcs YCBOEHHUS
1 2 3 4
Coneprxanne yaeOHOro MaTepHaia
Beexe Hayunple MeTOIpI TO3HAHMS BENIECTB M XUMHYCCKHUX SIBJICHUH 1 1
Aenue Poub 3KCTIEpHMEHTa U TEOPUH B XHMHHU 1
MonenmupoBaHHe XUMHUIECKHX MPOIIECCOB 1
Pazpea 1. OO0masi 1 Heopranuveckast XUMHs 46
Copneprkanne yaeOHOTO MaTepHajia
1.1.1. | OcHOBHBIC TTOHATHS XUMHUH 1
1.1.2 | BemectBo 1
1.1.3 | Atom 1
1.1.4 | Monexyna 1
1.1.5 | Xumuueckuii aeMeHT 1
1.1.6 | Annorponus 1
1.1.7 | TIpocThie U CIIOXKHBIE BEIECTBA 1
1.1.8 | KauecTBEeHHBIN U KOJIMUYECTBEHHBIN COCTAB BEIIECTB 1
Tema 1.1. 1.1.9 | Xumudeckue 3HaKU U GOPMYJIbI 3 1
OCHOBHBIE OHSITHS 1 1.1.10 | OTHOCHUTENbHBIE AaTOMHAsI U MOJIEKYJISIPHAs] MACCHI 1
32KOHBLI XHMMUU 1.1.11 | KonnuecTBo BemecTsa 1
1.1.12 | OCcHOBHbIC 3aKOHBI XMMUHU 1
1.1.13 | Crexromerpusi 1
1.1.14 | 3akoH COXpaHEHHUsI MacChl BENIECTB 1
1.1.15 | 3aK0oH IOCTOSIHCTBA COCTABA BEIIECTB MOJIEKYJIIPHOM CTPYKTYPHI 1
1.1.16 | 3akoH ABOTa/Ipo M CIIE/ICTBHS MX HETO 1
1.1.17 | PacueTHbIe 3a/1a4¥ HAa HAXO0XKICHHUE OTHOCUTEIHLHOM MOJISKYJISIPHOIN MacChl, ONpe/IeIeHHe MAaCCOBOM JOJH 2
XUMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE
CamocrosiTesibHast padoTa 2 3
Cosznanue npe3eHTaIum:
«AmnnorponHbeie MoauuKaIuu yrieposa (ammas, rpadur), kuciopoaa (KHCIOpo, 030H), 0J10Ba (cepoe U 6es10e 0JI0BO)»
Copepxanne yaeOHOTO MaTepHuaa
1.2.1 [lepuonnueckuii 3axon .. Menneneena. 1
Tema 1.2. 1.2.2 Otkpeitue J.U. MenneneessiM [leproauueckoro 3akoHa 1
Ilepuoanuecknii 3aKoH -
u Mepuomnueckas 1.2.3 ITepuonuueckuii 3akoH B popmynuposke [1.1. Menaeneena 1
cucremMa xumnyeckux | 1.2.4 [lepuonnveckast TabnHIIa XUMUYECKUX 3JIEMEHTOB — rpadpudeckoe 0TOOpaKEHUE MMEPHOINICCKOTO 3aKOHA 4 1
snementos JI.H. 1.25 CTpyKTypa MepuoInIecKoi TaOJIUIIb: TIEPUO I (Masble B OOJIBIINE), TPYIIEI (TJ1aBHASI U TOOOYHAs) 1
Menneneesa u 1.2.6 Crpoenue aToma u nepuonnyeckuit 3akoH .M. Menneneena 1
CTpOeHUe aToMa
1.2.7 ATOM — CII0KHast 4aCTHIA 1
128 SAnpo (pOTOHBI M HEUTPOHBI) U ANEKTPOHHAS 000JI0UKa 1




1.2.9 M3oToms!

1.2.10 | CrtpoeHne 3IEKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB MAaJIBIX IEPHOIOB

1.2.11 | OcobeHHOCTH CTPOCHHS IIIEKTPOHHBIX 000JI0YEeK ATOMOB 3JIEMEHTOB OOJBIIINX IIEPHOIOB (TIEPEXOTHBIX 1
3JICMEHTOB)

1.2.12 | Moustre 06 opbutansx. s-, p- u d-Opouranu 1

1.2.13 | DnexTpoHHbIE KOH(PUTYpALIMK aTOMOB XUMHYECKUX DJIEMEHTOB 1

1.2.14 | CospemenHas GOpPMyYIHPOBKA MEPHOTMIECKOTO 3aKOHA 1

1.2.15 | 3HaueHHe NEPUOIMYECKOTO 3aKOHA U IIEPUOMYECKOM CHCTEMbI XUMHIYeckuX aneMeHToB /I.11. Menzneneesa st 1
pa3BUTHsI HAYKH Y TIOHUMaHUsI XMMUYECKON KapTHHBI MUpa

pakTuyeckas padoraNel MonenupoBanue nocrpoenus: Ileproandeckoil TaOIUIBI XUMHYECKUX 3JIEMEHTOB 2

Hemonctpanuu. Pasmuunsie Gpopmel [lepuoandeckoii cuctembl xummdeckux snementos .M. Menpeneesa. JlunamMmudeckre

TabIuIB! U1 MostenupoBanus [lepuoandeckoil cucteMsl. DIeKTpU3aIHs TEJI M UX B3aUMOACHCTBHE.

Tema 1.3.
CTpoeHue BemecTBa

Cozepxanue yueGHOTO MaTepuana

1.3.1 Honnasa xumuyeckas cBs3b

13.2 KaTnoHsl, ux 00pa3oBaHie U3 aTOMOB B pe3yJIbTaTe MpoIecca OKHCICHHs

133 AHHOHBI, X 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MPOLIECCa BOCCTAHOBICHHS

134 Honnas CB3b, KAK CBA3b MCIKAY KaTUOHAMH U daHUOHAMMU 3a CUCT JJICKTPOCTATUICCKOI'O IPUTAKCHHUS

135 Knaccudukaryst HOHOB: 0 COCTaBY, 3HAKY 3apsi/a, HATUYHIO THAPATHON 000I0UKH
1.3.6 VoHHBIE KpUCTAITMYECKHE PELICTKH

1.3.7 CBOIICTBA BEIIECTB C HOHHBIM THIIOM KPUCTAIITMYECKON PEIIETKH

1.3.8 KoBanentnas xumudeckast CBsI3b

1.3.9 Mexanu3M 00pa30oBaHUs KOBAJICHTHOW CBSA3M (OOMEHHBIH U JOHOPHO-aKICTITOPHBIH)

1.3.10 | DnexTpoOTPHLATEIEHOCTD

1.3.11 | KoBaneHTHBIC OJSPHAS W HETIOJSIPHAS CBSI3U

1.3.12 | KpaTtHOCTh KOBaJCHTHOU CBSI3U

1.3.13 | MouekysspHbIe 1 AaTOMHBIE KPUCTAIIMYECKUE PELISTKH

1.3.14 CBolicTBa BCHICCTB C MOJICKYJISIDHBIMU U ATOMHBIMH KPUCTAJNIMYCCKUMU PCHICTKAMU

1.3.15 | Merainueckas CBA3b.

1.3.16 Merammnyeckas KpHUCTAJUIMYCCKas pCUICTKa U MCTAJINIMYCCKasA XUMHUYICCKAA CBA3b.

1.3.17 | ®usnyeckue cBOWCTBA METAILIIOB

1.3.18 | ArperatHble COCTOSIHUS BEIICCTB U BOAOPOIHAS CBSI3b.

1.3.19 | TBepmoe, *KHUIKOE U Ta3000pa3HOE COCTOSHUS BEIICCTB.

1.3.20 | Ilepexon BemecTBa U3 OJHOTO arperaTHOTO COCTOSIHUS B IPYTOE.

1.3.21 | BomopomHas CBS3b.

1.3.22 | YucTele BElECTBA U CMECH.

1.3.23 | IloHATHE O CMECH BELIECTB.
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1.3.24 | 'oMOreHHBIE U TETEPOreHHbBIE CMECH. 1
1.3.25 | CocraB cmeceii: 00peMHas U MaccOBas JOJTH KOMIIOHEHTOB CMECH, MaccoBasi JIOJIS IPHUMECeit. 1
1.3.26 | lucnepcHbIE CHCTEMEL. 1
1.3.27 | Ilonsitue o0 qUCHEpCHON cucTeMe 1
1.3.28 | ducnepcuas (aza u qUCIIEPCHOHHAS cpena 1
1.3.29 | Knaccudukanus nucrepcHbix cucteM. [IoHsTHE 0 KOIJIOUIHBIX CHCTEMax 1
HemoHcTpannu. Moaens KPUCTAINIMYECKONW PeIeTKH Xopuaa HaTpus. OOpasisl MUHEPAIOB ¢ HOHHOW KPHUCTAIUTHIECKON
peIIeTKON: KanblIuTa, TaauTa. MoIenn KpUCTAUTMYECKHX PEIIeTOK «CYXOro Jhaa» (WIH hoja), anMasa, rpadura (Wi
kBapua). [Ipubops! Ha kuIKuX Kpuctamiax. OOpasibl pa3IMYHBIX AUCIIEPCHBIX CHCTEM: 3MYJIbCHH, CYCIIEH3UI1, a3p030JIeH,
reneid u 3oneid. Koarymsinmsi. Cunepesuc. D ekt Tunnaus.
Conepxanue ydeOHOrO MaTepuaia
14.1 Bona 1
1.4.2 PacTtBOpEI 1
1.4.3 PacTBOpeHue 1
144 Boja kak pacTBopuTeb 1
145 PacTBOopuMOCTh BemiecT 1
1.4.6 HacplleHHble, HEHACBIIICHHBIE, IEPECHIIICHHBIE PACTBOPEI 1
1.4.7 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, )KUJIKOCTEH U TBEPABIX BELIECTB OT Pa3IN4HbIX (aKTOPOB 1
1.4.8 MaccoBast 10Jis paCTBOPEHHOTO BElIeCTBa 1
1.4.9 DNEKTPOTUTHYECKAS JTUCCOITUAITHS 1
Tema 1.4. Boaa. 1.4.10 | DNEKTPOIHUTHI U HEAICKTPOIUTHI 1
PacrBopsl. 1.4.11 | DnekTpoauTHUECcKas AUCCOLMAINS 1
DJIEKTPOJIUTHYEeCKAS 1.4.12 | MexaHH3MBbI AJIEKTPOIUTHUECKOI JUCCOIMAIIMHN JIJISI BEIIECTB C PA3JIMYHBIMU THUIIAMH XMMUYECKON CBS3U 1
AUCCOLMALHS 1.4.13 | I'mppaTrpoBaHHbIE U HETHIPaTHPOBAHHBIE HOHBI 1
1.4.14 | CreneHb SIEKTPOIUTHUECKON TUCCOIMALIAN 1
1.4.15 | CunbHble U cna0ble JIEKTPOIUTHI 1
1.4.16 | OCHOBHBIC MOJIOKEHHSI TCOPHH DIICKTPOJUTHUCCKON JUCCOIUAIINN 1
1.4.17 | KucioTsl, OCHOBaHHUS M COJIM KaK JIEKTPOIIUTHI 1
IpakTuyeckas padora Ne 2 IIpurotoienue pacTBopa 3aaHHON KOHLIEHTPAIIHH. 2
Hemonctpanun. PactBopumocTs BemecTB B Bojie. CoOMpaHne ra3oB METOZIOM BEITECHEHHMS BOZbl. PacTBopeHue B Boze
CepHOI KUCIIOTHI U cosield aMMoHust. OOpa3Ibl KpUCTAIUIOTHAPATOB. M3roToBIEHHE TUIICOBO MOBS3KH. McnbITanue
PAacTBOPOB BJIEKTPOJIUTOB U HEAJIEKTPOIUTOB Ha MPEAMET AUCCOLUAINH. 3aBUCUMOCTD CTETICHH IEKTPOIUTHIECKOH
JVICCOIMAITNH YKCYCHON KHCIIOTHI OT pa30aBieHns pacTBOpa. JBImKeHNE OKpPAIICHHBIX HOHOB B AJIEKTPUIECKOM IIOJIE.
[IpuroroBneHue KeCTKOHW BOJIBI U YCTPAaHEHHE ee KeCTKOCTH. MoHuThI. O6pa3isl MEHEPATIBHBIX BOJI Pa3IMYHOIO Ha-
3HAYCHUSI.
Tema 1.5. Copepxanre yaeOHOTo MaTepuaa
Knaccuduxanus 151 | Kucjiorel u ux cBOicTBa 1
HeOpraHu4yecKux 152 KucaoTsl Kak 3JIEKTPOJINTHI, HX KJIACCH(HUKANNS IO pa3IHIHBIM IPU3HAKAM 1
COCJMHEHMI1 U X 153 XHUMHYECKUE CBOMCTBA KHCIIOT B CBETE TEOPUM IIEKTPOIIMTUYECKON JUCCOLUALIU 1
CBOIiCTBa 154 Oco0eHHOCTH B3aUMOCHCTBHUS KOHIICHTPHPOBAHHOW CEpPHON M a30THOM KHCIIOT C METAJUIaMHU 1
155 OCHOBHBIE CITIOCOOBI ITOTYYEHHS KHCIOTHI 1




1.5.6 OcHoBaHNS M UX CBONCTBA 1
157 OcCHOBaHUsI KaK 3JICKTPOJINTHI, UX KJIACCU(HKALUS 110 PA3IMYHBIM IIPH3HAKAM 1
158 XUMHYECKHe CBOHCTBA OCHOBAHUH B CBETE TEOPUH AJICKTPOIUTHYECKOH AMCCOIHAINN 1
159 PasnoxeHne HepaCTBOPUMBIX B BOJIE OCHOBaHUH 1
1.5.10 | OcHoBHBIE cIIOCOOBI MOJYYEHHUsI OCHOBAHHH 1
1511 | Coan u ux cBoiicTBa 1
1.5.12 | Conu Kax 31€KTPOJHUTHI 1
1.5.13 | Conu cpenHue, KHCIIbIE 1 OCHOBHBIE 1
1.5.14 | Xumudecku CBOWCTBA COJICH B CBETE TCOPUH AJIEKTPOITUTUICCKON JTUCCOIMAIIUN 1
1.5.15 | Cnoco0bl nosydeHus coneit 1
1.5.16 | 'maponus couneit 1
1.5.17 | Oxcuabl H HX CBOMCTBA 1
1.5.18 | Coneobpa3syroinue u HecoIeo0pa3yroIe OKCUIbI 1
1.5.19 | OcHoBHbIe, aM(OTEpHBIE ¥ KUCIOTHBIE OKCHIBI 1
1.5.20 | 3aBucHMOCTb XapakTepa OKCHJA OT CTENEHH OKHCIICHHs 00pa3yIoIero ero Merasuia 1
1.5.21 | XumudecKue CBOWCTBA OKCHJIOB 1
1.5.22 | lony4yenue OKCHIOB 1
1.5.23 | Xumuueckue cBoiicTBa HEOPraHUYECKUX COCIMHEHUI 1
JladopaTopnasi pa6ora Nel 3
VcnipITaHHe PacTBOPOB KHCIOT HHAMKATOPAMHU
HemoncTpannu. B3anMopelicTBrie a30THOM 1 KOHIICHTPUPOBAHHOW CEpHON KUCIIOT ¢ MeTainIaMu. [ operne gocdopa u
pacTBOpeHue PoIyKTa TOpeHus B Boae. [loimydeHue u cBoiictBa ampoTepHoro ruapokcuaa. HeobpatuMerii ruaponus
kapOuaa kanpiys. OOpaTHMBIH THIPOJIM3 COJICH Pa3IMYHOTO THIIA.
Cozepxanue yueOHOro MaTepuania
1.6.1 Kaaccudukanus XuMu4ecKuX peakiuii 1
1.6.2 Peaknnu coennHeHNs, pa3I0KeHUs, 3aMEIIeHUs, 0OMeHa 1
1.6.3 Karanutnaeckue peaximm 1
Tema 1.6. 1.6.4 | OGpatuMble ¥ HEOOpPATHUMBbIE PEAKLIUH 1
Xumuueckue peakuun | 1.6.5 I'oMOTeHHEIE U TeTepOTeHHBIC PEAKIINN 1
1.6.6 DK30TepMHUYECKHE F SHAOTEPMHUYCCKIE PeaKIInu 1
1.6.7 TemnoBoit 3 (heKT XUMHYECKUX peaKIuit 1
1.6.8 TepMoxuMHUYecKre ypaBHEHHUS 1
1.6.9 OKHCIHMTE/IbHO-BOCCTAHOBHTEILHbIE PeaKiuu 1
1.6.10 | Crenenp okuClIeHHS 1
1.6.11 | OxwucanuTenb U BOCCTAHOBJICHHE 1
1.6.12 | BoccTaHOBUTENb U OKHCIIEHHUE 1
1.6.13 | Merox 35IeKTpOHHOTO OajaHca Jyisl COCTABIICHUS] YPaBHEHUH OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH 1
1.6.14 | CkopocTh XUMHYECKHX PeaKIIMii 1
1.6.15 | IlonsiTHe O CKOPOCTH XMMHUYECKUX PeaKIui 1
1.6.16 | 3aBHCHMOCTb CKOPOCTH XMMUYECKHX PEAKLIUH OT pa3IndHbIX (PaKTOPOB: IPUPO/IbI PEArHPYIOIINX BELIECTB, UX 1
KOHIICHTPAINH, TEMIIEPaTyphbl, IIOBEPXHOCTH CONPUKOCHOBEHUSI U HCIIOJIb30BAHUSI KaTaIl3aTOPOB
1.6.17 | O6paTuMOCTh XUMHYECKHX PeaAKIIMii 1




1.6.18 | OGpaTuMble 1 HeOOpaTHMBIE peaKUnuU 1
1.6.19 | Xumuueckoe paBHOBECHE U CIIOCOOBI €r0 CMELICHUS 1
JlaGopaTropHas padora Ne2 2 3
OKHCINTENTHPHO-BOCCTAHOBHUTENIBHBIEC PEAKIMU, CKOPOCTh M 00PaTIMOCTh XMMHUECKHUX PEAKIHH
Hemonctpanun. [IpuMepsr HeoOpaTHMBIX peakIii, HAYIMNX ¢ 00pa3oBaHUEM OCaKa, Ia3a MIH BOJBI. 3aBUCHMOCTh
CKOPOCTH PEaKnuy OT IPUPOBI PEarupyIoIUX BeIIecTB. B3anmoneiicTBie pacTBOPOB CEPHOI KUCIOTHI C PACTBOPAMH
THOCYNb(aTa HATPUS PA3INIHON KOHIEHTPALUH U TEMIIEpaTypbl. MOJeIb KHUISIIETO CI0s. 3aBUCUMOCTh CKOPOCTH
XMMHUYECKOH PEeakIK OT MPUCYTCTBUS KaTaJIM3aToOpa Ha IIPUMEPE Pa3NIOKEHHSI IEPOKCHIA BOAOPOA C TOMOIIBIO
JVOKCHIA MapraHna U KaTanasbl. Mozens 31eKkTpoau3epa. Moens 31eKTPOIM3HOM BaHHBI ISl TOY9EHHS alTlOMHHUSL.
Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.
Coneprxanue y4eOHOrO MaTepuaia
1.7.1 Oco0eHHOCTH CTPOEHHS aTOMOB M KPUCTAJIJIOB 1
1.7.2 Pu3nyecKkue CBONCTBA METAJIIIOB 1
1.7.3 Knaccubukarysi METaJIOB 10 Pa3IHYHBIM MPHU3HAKAM 1
1.7.4 XHUMHYECKUE CBOMCTBA METAJNIOB 1
1.75 ONeKTPOXUMHUIECKUH PsiJi HAIPSDKEHUM METaJIOB 1
1.7.6 MertamnorepMus 1
1.7.7 OO611He croco0bI MOTYYCHUS METAIIOB 6 1
1.7.8 IToHsATHE O METAJUTYPrUH 1
1.7.9 ITupoMeraryprusi, THAPOMETAIULYPrUsl U 3JE€KTPOMETaJLIIypIryst 1
1.7.10 | CnuaBbl YepHbIE U LIBETHBIE 1
Tema 1.7. 1.7.11 | OcobGeHHOCTH CTPOCHHS ATOMOB 1
MetaJuibl 1 1.7.12 | HemeraJuibl — IPOCTHIC BEIICCTBA 1
HeMeTaJJIbI 1.7.13 | 3aBUCHMOCTH CBOWCTB raJIOr€HOB OT X MOJIOXeHUs B [lepHoquueckoil cucteme 1
1.7.14 | OxucnuTenbHBIE U BOCCTAHOBUTEIBHBIE CBOIICTBA HEMETAIIIOB B 3aBUCHUMOCTH OT HX IOJIOKEHUS B PSILy 1
AIIEKTPOOTPUIIATENLHOCTH
1.7.15 | 3akanka u otiryck ctanu. O3HAKOMJIGHHE CO CTPYKTYpaMu ceporo u 6emoro 4yyryHa. Pacno3HaBanue py/ skemnesa. 1
JladopaTopnasi pa6ora Ne3 2 3
3akasika ¥ oTryck ctand. O3HaKOMIJIEHHE CO CTPYKTYPaMHU Ceporo U 0esIoro 4yryHa.
Hemonctpammu. Komneknus MetamioB. B3anmonelicTBuE METAIIJIIOB ¢ HeMeTauTaMu (Kelie3a, IIMHKA 1 allFOMUHUS C Cepoid,
TIIOMHHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOpEHHE Kelie3a B Xjiope). ['opeHre MeTaioB. AJIIOMHHOTEPMHUSI.
Kosexnus Hemerasuos. ['opeHue HemetansioB (cepsl, Gocdopa, yris). BeitecHeHHe MeHee aKTHBHBIX TaIOTEHOB U3
pacTBOPOB HX cojieill 0ojee aKTUBHBIMHU TaJIOTEeHAMH.
Mopenb TpOMBIIITIEHHOH yCTaHOBKH ISl TPOM3BOACTBA CEPHOM KUCIOTHL. MoJIenb Meun JuIs 00KUra N3BECTHSKA.
Kosurexny npoayKui CHIMKaTHOW NPOMBIIIJIEHHOCTH (CTeka, dapdopa, asHca, IeMeHTa pa3InIHbIX MapoK | JAp.)
Paspnen 2. Opranuyeckasi XuMus 30
Tema 2.1 Conepkanne y4eOHOTO MaTepuaa
OCHOBHBbIE TOHSITHS 2.1.1 [IpuponHble, HICKYCCTBEHHBIE M CHHTETHUECKHE OPraHUYECKHE BELIECTBA 1
opranuJeckoii xumuu u | 2.1.2 CpaBHeHHE OpraHMYECKHX BEIIECTB C HEOPraHMUECKHMHU 2 1
TeOpHUsl CTPOEHMA 2.1.3 BanentHocTh 1
OpraHn4ecKux 2.14 XUMHYECKOe CTPOCHHUE KaK IOPSAIO0K COSIMHEHHS aTOMOB B MOJIEKYJIBI [10 BJICHTHOCTH 1
COE/IMHEeH I 2.1.5 | Teopusi crpoenus oprannyieckux coequnenuii A.M. Bytieposa 1




2.1.6

OCHOBHEIE ITOJIOXKCHHS TCOPUN XUMHNYICCKOT'O CTPOCHUA

2.1.7 M3omepus u n3oMepsl

2.1.8 Xumnueckue GopMyJIbl B MOJIETH MOJIEKYJI B OPraHU4eCKOW XUMUHU

2.1.9 Knaccudukanys BelecTs 10 CTPOSHHIO YIIIEPOJHOTO CKeJleTa M HATMYHIO (DYHKIIMOHAJIBHBIX IPYIIT
2.1.10 | I'omostoru ¥ roMOJIOTHUs

2.1.11 | Havana nomenknarypsl IUPAC

2.1.12 | Peaxuuu npucoennHenust (THAPUPOBAHUS, TAIOTeHHPOBAHUS, THAPOTAJOTeHUPOBAHMUS, THIPATAIHH)
2.1.13 | Peaxuuu oTuieruieHus (JeruIpupoBaHus, 1erHpOoraJoreHUPOBaHHUsl, NETHIPATALIIH)

2.1.14 | Peaxiuu 3amMerieHus. Peakiuuu u3oMepu3auu

HpaKTH‘leCKaﬂ paGOTa Ne 3 UsroroBnenue Mozeaen MOJICKYJI OpraHNn4CCKUX BCIICCTB.
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JemoHcTpanuu. Mojenu MoneKys ToMOJIOrOB M H30MEpPOB OpraHnde-CKUX coequHeHuil. KauecTBeHHOE 0OHapyx eHue
yTIIeposia, BOJOPOAA U XJI0pa B MOJIEKYJIaX OPTaHWYECKUX COCTMHEHHH.

Tema 2.2.

Yraesoaopoasl 4 uX
NMPUPOIHbIE HCTOYHUKH

Copneprxkanne yaeOHOr0 MaTepuania

2.2.1 AJIKaHBI: TOMOJIOTHYECKUH PsiJI, H30MEpHs H HOMCHKJIATYPa aJKaHOB

2.2.2 XMMHYEeCKHE CBOMCTBA aJKaHOB (MeTaHa, 9TaHa): TOPeHHUe, 3aMellCHHe, Pa3JIoKCHUE, IETHIPHPOBAHUE

2.2.3 [IprmMeHeHMe aTkaHOB HA OCHOBE CBOWCTB

2.2.4 AJKeHbI: DTUIICH, €ro NoJy4YeHHe (IeTHIpUPOBaHIEM dTaHa, IeoIUMepr3alne MOJHITUIICHA)

2.2.5 ["oMoJIorHyYecKuii psiji, H30MepHs, HOMEHKJIATypa aJKCHOB

2.2.6 XMMHYECKUE CBOMCTBA STHJICHA: TOPEHHE, KAYeCTBEHHBIC peaKiuy (0OecBeyBaHHEe OPOMHON BOJIBI M pacTBOpa
HepMaHraHaTa KaJus), THApaTalys, oJTMMepU3anus

2.2.7 [IprMeHeHMe dTHIICHAa Ha OCHOBE CBOICTB

2.2.8 Aakanuenst; [IoHsTHE 0 IHeHAX KaK YrIeBOJOPOaX C IBYMs IBOHHBIMH CBS3SIMH

2.29 ComnpsiKeHHBIC THCHBI

2.2.10 | Xummyeckue cBoiicTBa OyTaareHa-1,3 U n3onpeHa: oOecrBeUnBaHIEe OPOMHOM BOJIBI U TIOJIMMEPU3AITUS B
Kay4yKH

2.2.11 | HaTypanbHBII U CHHTETHYECKHIE KaydIyKH

2.2.12 | Pesuna

2.2.13 | Aakuubl

2.2.14 | Auerunen

2.2.15 | XuMu4eckue CBOMCTBA alleTHIICHA: TOPEHHE, 00ecBEYnBaHNEe OPOMHOI! BOJIBI, IPUCOSTMHEHUE XJIOPOBOAOPOIa
Y THApaTanus

2.2.16 | IIlpuMeHeHHe anleTHIICHA HA OCHOBE CBOWCTB

2.2.17 | MexkiaccoBasi HF30MEpHs C aIKaTUCHAMHA

2.2.18 | Apennt

2.2.19 | benson

2.2.20 | XumMnueckue cBoicTBa OEH30J1a: TOpEeHHe, PeaKIK 3aMeleHus (TaloreHHpoBaHne, HUTPOBAaHHUE)

2.2.21 | Ilpumenenue GeH30J1a HA OCHOBE CBOMCTB

2.2.22 | llpupoaHble HCTOYHHUKH YIJI€BOI0OPO/IOB

2.2.23 | IlpuponHsblii ra3: cocTas, NPUMEHEHHE B KAYECTBE TOILUIMBA

2.2.24 | Hedtp

2.2.25 | Cocras ¥ nepepaboTKa HeTH

2.2.26 | Ileperonka Heptr
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2.2.27 | HedrenpomyKTsl

2.2.28 | O3HakoMIICHHE C KOJUICKIMEW 0Opa3ioB HE(TH U MPOAYKTOB ee mepepaboTku. O3HAKOMIICHHE C KOJUICKIUEH
Kayd4yKOB U 00pa3lamMu U3JCITUI U3 PE3UHBI

JemoHcTpauuu. ['opeHue MeTaHa, 3TuieHa, aretTuiaeHa. OTHOLICHUE MeTaHa, TUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM
NIepMaHraHaTta Kajaus 1 OpoMHo# Boze. [lomydeHne sTuneHa peakunei Aeruaparaiy 3TaHoua, alleTHICHA — THAPOIN30M
KapOuIa kanpuus. PasnoxeHue Kaydyka Ipy HArpEeBaHNH, UCIIBITAHUE MIPOILYKTOB PA3I0KEHHUS HAa HEIIPEAETHHOCTD.
Komnekmus o6pa3snos HedTr 1 HedrenpoaykToB. Komneknns «KaMeHHBIH yrois 1 IPOAYKIHS KOKCOXUMUIECKOTO
MIPOHU3BOJICTBAY.

Tema 2.3

Kucaopoacoaepxkaumue
OpraHu4eckKue
coeTUHEHU

Coneprkanne yqeOHOTO MaTepHaa

23.1 Cnupthl

2.3.2 [Toryuenne 3TaHoNa OpOKEHHEM TIIIOKO3BI U THApATAIlieH STHIICHA

2.3.3 T'mapokcmiipHas rpynna Kak QyHKIHOHAIBHAS

2.34 [TonsATHE O IPEIENBHBIX OJHOATOMHBIX CIIHPTAX

2.3.5 XUMHUYECKHE CBOWCTBAa ATAHONA: B3aMMOJCHCTBHE C HATpWEM, OOpa3oBaHME INPOCTHIX M CIOXKHBIX 3(upos,
OKHCJICHHE B aIbJETH]

2.3.6 [IprMeHeHHe 3 TaHOIa HA OCHOBE CBOWCTB

2.3.7 AJKOTOJIN3M, €T0 TOCIEICTBHS M IPEeRyPExICHIE

2.3.8 ['muuepuH Kak IpecTaBUTENb MHOTOATOMHBIX CITHPTOB

2.3.9 KauectBennas PpCaKkysa Ha MHOI'OAaTOMHBIC CIIMPThI

2.3.10 | IIpumMeHeHNE TANIIEpHHA

2.3.11 | ®enon

2.3.12 | ®Owm3nueckue U XUMUIECKHE CBOIMCTBA (heHOIa

2.3.13 | B3anmHOe BIusSHHE aTOMOB B MOJIEKYJIe ()eHOJIA: B3aMMOACHCTBHUE C THIPOKCHIOM HaTPHs M a30THOH KHCIOTOH

2.3.14 | IlpumeHeHne QeHOIIA HA OCHOBE CBOMCTB

2.3.15 | Aabaeruanl

2.3.16 | INousarue 00 anpaernmax

2.3.17 | AnpaerupHas rpynna Kak QyHKIIMOHAJIbHAS

2.3.18 | ®opMampierny W €ro CBOMCTBA: OKHCICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTaHOBJIEHHE B
COOTBETCTBYIOIIUN CIUPT

2.3.19 | IonyueHue ajabJeruI0B OKUCIEHHEM COOTBETCTBYIOLIHMX CIIMPTOB

2.3.20 | Ilpumenenue opmaibierusia Ha OCHOBE €ro CBOMCTB

2.3.21 | KapGoHOBbI€ KHCJIOTBI

2.3.22 | Ilonsitue o kKapOOHOBBIX KHCIIOTAX

2.3.23 | KapOokcuibHas rpymnma Kak (yHKIHOHAJIbHAS

2.3.24 | T'omosioruyecKui psii peJebHbBIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIOT

2.3.25 | IonyueHue kKapOOHOBBIX KMCIOT OKHCIEHHEM aJIbJICTHJIOB

2.3.26 | XuMu4ecKkrue CBOMCTBa YKCYCHOW KHCIOTBI: OOIIME CBOWCTBA C MHHEPAIbHBIMU KHCJIOTaMH W PEaKius
STepUPHUKAITAN

2.3.27 | llpuMmeHeHHe YKCYCHOM KHUCIIOTHI HA OCHOBE CBOWCTB

2.3.28 | Beiciine »xupHbIe KUCIOTHI HA IPUMEPE NAIbMUTHHOBOMN U CTEapUHOBOM

2.3.29 | Caoxubie 3(pUpbI U KHPHI

2.3.30 | IoayueHue cI0XKHBIX IPUPOB peakiuei ITepuprKaIum
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2.3.31 | CaoxHble 3¢HpHI B IPUPOJIE, UX 3HAUCHHE 1
2.3.31 | IlpumeHeHMe CI0XKHBIX 2QHUPOB HA OCHOBE CBOICTB 1
2.3.32 | XKupsl KaK CIOKHbIE d3HUPHI 1
2.3.33 | Knaccudukaums xupoB 1
2.3.34 | XuMunuecKkue CBOMCTBA KMPOB: THIPOJIN3 M THAPHUPOBAHHE JKHJIKUX )KUPOB 1
2.3.35 | IlpumeHeHue )KUPOB Ha OCHOBE CBOWCTB 1
2.3.36 | Mbuia 1
2.3.37 | YraeBoasl 1
2.3.38 | YrieBojpl, uX KnaccupuKanus: MOHOcaxapu sl (TIII0K03a, GpyKTo3a), AucaxapHsl (caxapo3a) U MoIucaxapyibl 1
(kpaxMaJj ¥ LeJII0JI03a)
2.3.39 | I'moxo3a — BemecTBO ¢ ABOMCTBEHHON PYHKIMEH — albIeruI0CIHPT 1
2.3.40 | XuMmu4ecKkne CBOHCTBA TIOKO3BI: OKHCICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTaHOBIICHHE B COPOWT, CIIHPTOBOE 1
OposkeHme
2.3.41 | IlpuMeHEHNUE TIFOKO3HI HA OCHOBE CBOWMCTB 1
2.3.42 | 3naycHHUE YTICBOJOB B )KMBOH NMPHUPOJIE U )KU3HU YEIOBEKa 1
2.3.43 | TlouaTHe O peaKnMsX MONUKOHICHCAIMA M THUAPOIM3a HA NPUMEPE B3aMMONPEBPALICHUN: TIIIOKO3a —> 1
noJiicaxapmu
2.3.44 | PacTBOpeHHe rimIepuHa B Bojae M B3amMonelcTBue ¢ ruapokcuaoM menu(ll). CBolicTBa yKCYCHOW KHCIIOTHI,
o0mpe co CBOICTBaMH MHHEPaJbHBIX KHCIOT. JlOKa3aTelIbCTBO HEMPEASNBHOIO XapakTepa JKHIKOTO JKUPA. 1
B3anmopelicTBre MIIOKO3HI M caxapo3bl ¢ ruapokcuaom Mean(1l). KauectBeHHas peakiys Ha Kpaxmall.
JladopaTopHasi paGora Ned
PacTBopeHue riMIeprHa B BoJe M B3auMoeicTBre ¢ runpokcugom meau (11)
Tema 2.4. Coneprxanne yd4eOHOTO MaTepHraia
A3oTCoepkamme 24.1 | Amunst 1
OpraHmuecKHe 24.2 [TonsiTre 06 aMuHAx 1
COCMHCHUS. 2.4.3 Amndartnueckrie aMHHbI, UX KIacCH(HUKanus 1 HOMEHKIATypa 1
Tosmmepsi 24.4 AHWINH, KaK OpTaHIIECKOE OCHOBaHUE 1
245 [omyueHne aHuIIHA U3 HUTPOOCH30Ia 1
2.4.6 [IprMeHeHMe aHIITHA HAa OCHOBE CBOMCTB 1
2.4.7 AMUHOKHCJIOTHI 1
24.8 AMUHOKHCIIOTHI KaK aM(oTepHbIe TH(PYHKINOHATHHBIC OPTAHUIECKUE COCTNHCHHUS 1
2.4.9 XMMHYECKHE CBOMCTBA aMHUHOKHMCIIOT: B3aMMOJCHCTBHE CO IIENIOYaMHM, KHCIOTAaMH M IPYTr ¢ OPYroM (peakuus 1
TOJIMKOHICHCALIHH )
2.4.10 | IlenTuaHas CBS3b M HOJIMIIEIITHIBL 1
2.4.11 | llpumMeHeHHE aMUHOKHCIIOT HAa OCHOBE CBOMCTB 1
2.4.12 | Beakn 1
2.4.13 | llepBuuHas, BTOpHYHAs, TPETHUHASI CTPYKTYPHI OEIKOB 1
2.4.14 | Xumudeckue CBOMCTBa OCIKOB: TOpPEHHUE, JICHATYPAIHs, THAPOIIH3, IBETHBIC PEAKIIHU 1
2.4.15 | Bbuonornueckue GyHKIMH OEIKOB 1
2.4.16 | Honumepbl 1
2.4.17 | Benku u noaucaxapy bl Kak OMONOIMMEPHI 1
2.4.18 | Ilnactmacchl 1




2.4.19 | Iony4yeHue NONMMEPOB peaKIFel TOIUMEPHU3ALUU U TOTUKOHICHCAIHH 1
2.4.20 | TepmomiacTHYHBIE U TEPMOPEAKTHBHBIE IJIACTMACCHI 1
2.4.21 | IlpeacraBuTenu racTtMace 1
2.4.22 | BonokHa, ux KiaccupUKaIms 1
2.4.23 | TlonydeHue BOJIOKOH 1
2.4.24 | OtnenbHBIC NPEJCTABUTECIH XUMHYCCKIX BOJOKOH 1
IIpakTuyeckas padora Ne 4 PerieHue SKCIepUMEHTANBHBIX 3a7a4 HAa HMICHTH(UKAIMIO OPraHUYECKHX COEIUHEHHH. 2 2
Pacrnio3naBaHue muacTMacc U BOJIOKOH.
JemoHcTpauuu. B3anmMoneiicTBHe aMMHaka M aHWIMHA C COJSIHOM KHCIOTOH. Peakuust aHuianHa ¢ OpOMHOM BOJOIL. 3
Jloka3arenbCTBO Hanuuusi (YHKIMOHAIBHBIX TPYII B PacTBOpPaX aMUHOKHCIOT. PacTBopeHme M ocakaeHUE OEJIKOB.
L[BeTHBIC peaknmy 6eTKOB. ['opeHre NTHYRETO Iepa U MEePCTSIHON HUTH.
Oos3aTenbHas yueOHasi HATpy3Ka: 76
CamocTosiTe1bHasi yueOHasi HArpy3Ka 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka: 78

1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHEe U3yUYCHHBIX 00BEKTOB, CBOHCTB);
2. — penpOTyKTUBHBIH (BBIIOJHEHHE AESITEIHLHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJ PYKOBOJICTBOM)
3. — IPOAYKTUBHBIH (ITAHKPOBAHUE U CAMOCTOSITEIIFHOE BHITIOJTHEHHE JISSITEIbHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)




3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATLIIAHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Jnga  peanuzanuu  yuyeOHOM  OUCLUMIUIMHBI ~ MMeeTcd  y4eOHbI  KaOuHET
00111600pa30BaTEIBHBIX JUCITUIUIMH (KAOMHET XUMHUH).
O6opynoBanune y4eOHOro KabuHeTa:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00yUaIOUINXCS;
- pabouee MecTO IpenoaBaTes;
-y4e0HO-METOIUYECKUN KOMIUIEKT TUCIUILINHBI.
- KOMIUIEKT Y4eOHO-HArJISIIHBIX MTOCO0miA: «MoJienu aTOMOB XMMUYECKHX 3JIEMEHTOB. Mojenu
MOJIEKYJI IIPOCTHIX U CIIOXKHBIX BelecTB (1apocTtepxHeBbie U CTioapTa—bpurieda). Komiekius
IPOCTHIX U CJIOXKHBIX BEIIECTBY;
- pasnuunblie popMmsbl [lepronnueckoii cucteMbl XuMudeckux 3neMenToB .M. Menneneena;
- 00pa31bl MUHEPAJIOB C MOHHOW KPUCTAJUTMYECKON PEIIETKON: KaJIbIIUTA, TAJIUTA.
- KOJUIEKIIHS] METaJUIOB;
- KOJUIEKIIUSI HEMETAILIOB;
- KOJUIEKIIMH MPOIYKIUI CUITMKAaTHOM MpOMBIINIEHHOCTH (cTekia, dpapdopa, dhasHca, IeMeHTa
Pa3IUYHbBIX MAapOK U Ip.);
- MOJIETT! MOJIEKYJI TOMOJIOTOB U M30MEPOB OPTraHUYECKUX COCAMHEHU;
- KoJuIeKIus o0pas3ioB HedTH U HedrenpoaykToB. Komnekmus «KaMeHHBIH yroib ¥ MPOLYKIUS
KOKCOXMMHUYECKOTO MPOU3BOICTBAY;
Texnuveckue cpeacTBa 00y4eHuUs:

- IHTEpaKTUBHAS JI0CKa;

- IPOEKTOP;

- KOMITBIOTEP C JTUIEH3MOHHBIM MPOTPaMMHBIM 00€CIIEUeHUEM;
- mabopaTopHoe 000pyI0BaHUE.
3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
OcHOBHbBIEC HCTOYHHKU:
1. Epoxun IO.M. Xumusa mis npodeccuil U crnenuanbHOCTel TEXHUYECKOr0 M €CTECTBEHHO-
Hay4qHOTO npodueii: yueonuk i ctya. CI1O — M.: UL «Axkagemusy», 2017
JlonoIHUTeIbHbIEe HCTOYHUKH:
1. J.LM, IlycroBanosa, 1U.E. Hukanoposa Oo0miast xumus (3-¢ u3a., cTep.) y4eOHHK JUIS CTY/I.
cpennero npod. oopazosanus/ JI.M, [lycroBanosa, U.E. Hukanoposa. - PoctoB H//l: denukc,
2007;
2. Xomuenko N.I'. O6uias xumus— (2-oe U3gaHue, UCTP U JIOM.) YYSOHUK IS CTYI. CPEIAHErO
npo¢. oopazoBanust/ — Xomuenko M.I' M.: PUA «Hosas BostHay, 2008.
3. Epoxun, FO.M. CO60pHUK 33aa4 ¥ YHOpaXHEHUH 10 XUMHH (C TUAAKTUYECKHM MaTepHaioM)
(7-e w3m., crep.) wist ctya. cpeadero mpod. oopasosanus/ KO.M. Epoxun. — M. : «Akaaemusy,
2010. -304 c.;
4. Epoxun, FO.M. Xumus (15-e uzna., crep.) ydeOHUK Ui CTYyJ. cpelHero npog. odpazoBaHus/
FO.M. Epoxun. — M. : «Akanemusi», 2010. —400 c.;
5. I'abpuensn O.C. [IpakTukym 1o o61eil, HeOpraHM4ecKol U OpraHu4eckoi xumuu (3-e usg.,
ctep.) yueb. mocodue/O.C. 'abpuensn— M. : «Akagemus», 2009. — ., 256 c.
6. I'abpuensa O.C. Xumus (15-e uzna., crep.) yueOHUK JUIs CTYJ. CpeaHero npod. odpasoBanus/
O.C. TI'abpuensH. — M. : «Akagemus», 2010. — 425 c.;
DJIeKTPOHHbIE UICTOYHUKU
1. UudopmanmonHslii moprai. - Pexxum nocryna: http://www.xumuk.ru;
2. UudopomarnmonHsiii moprai. - Pexxum gocryna: http://www.alhimikov.net;
3. Undopmanmonnslit moptain. - Pexxum nocryma: http://www.chemport.ru;
4. Poccwuiickasi rocyIiapcTBeHHast OnOIHoTeKa. - Pexxum qoctyma: WwWw.rsl.ru;
5. UadopmMaimoHHO-ClIpaBOYHBIN TIOPTaJ. - Pexxum mocryma: www. librari.ru;
6.DenepabHBINA IEHTP WH()OPMAITMOHHO-00Pa30BaTENBHBIX PECYPCOB. [ DIEKTPOHHBIA pecypc]:
VY4eOHo-MeTouuecKie Marepuaisl. — Pexxum gocryma: www.fcior.edu.ru;
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7.  MunucrepctBo  obpasoBanusi  Poccmiickoit  ®emepaumu. - Pexxum  gocryna:
http://www.ed.gov.ru;

8. Hammonanpubeiii moptan "Poccuiickuii o0meodpa3oBaTebHBIN mopTamy. - Pexxum mocryma:
http://www.school.edu.ru;

9. EcrecTBeHHOHAYYHBIN 00pa30BaTelbHbIN MopTail. - Pexxum nocryna: http://en.edu.ru;
12. ®epepanbHblil IEHTp HHGOPMAITMOHHO-00Pa30BaTEIbHBIX pecypcoB. — Pexxum nocryna:
http://fcior.edu.ru: DnexTpoHHbIC Y4eOHBIC MOIYIIH:

- OVYM. Xumus — KaKk 4acTb €CTECTBO3HAHMUS.

-OVM. Ponb XuMUM B )KU3HU YeJIOBEKA. XUMUS B aBTOMOOUIIECTPOEHUU

-OVYM. IIpenmer xumuu. BemecTBo kak 00beKT M3ydeHHs] XUMHUK. HaydHbIe METOIbI TO3HAHUS
BELIECTB U XMMHUYECKUX SIBJIEHUM. PoJb SKCIIEpUMEHTa U TEOPUU B XUMUU

-OVYM. OCHOBHBIE 3aKOHBI XUMHUH

- OYM. Tectsl o Teme "llepuonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA XUMHUYECKUX
snemenToB .M. MenneneeBa u ctpoeHue aroma"

-9V M. Ilepuoauueckas cucrema xumuueckux anemenToB J[.M1.MeHieneeBa u cTpoeHre aTOMOB.
3HaueHue MepruoINYECKOro 3aKoHa

- OYM. Crpoenue BemiecTra

-OVM . JlucniepcHble CUCTEMBI

-OVM. Tpenaxep "Kpucramumueckue u amopQHbIe BemecTa”

-OVM. KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. BelecTBa MOJIEKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs (YIriyOJ€HHBIH YPOBEHb CII0KHOCTH)

-OVM. Tpenaxep “CxonacTBa v pa3inyuus MKy KOBAJICHTHOW, MOHHOM U METaJUIMYECKOU
CBSI3IMU”

-OVM. Tectsl 10 Teme “XumMuyeckas CBsi3b”~

-OYM. Ilonstue o xumMuveckoit peaxkiun. Kiaccupukaryss XAMHYECKIX PEaKIui B
HEOPraHUYECKOM U OpraHn4ecKoi XuMuu (yriyOJeHHBIH yPOBEHb CIIOKHOCTH)

-OVM. Tpenaxep "Tunbl Xumuueckux peakuuii”

-9VYM. CocraB u kinaccuukanys OKCHIOB.

-OVM.XuUMHUYECKHE CBOIICTBA OKCUIOB

-OVM. Oxkcunbl 1 ruIpoKCUAbl MeTauioB. CTpoeHue U CBOMCTBA

-OVYM. OcHoBaHus

-OYM. Tpenaxep "Knaccupukanus ocHoBaHui"

-OVYM. Kucnotsl

-OYM. Tpenaxep "Knaccuduxanuus kucior"

-OVYM. Conu

-OYM. Tpenaxep "Knaccudukanus coneir”

-0V M. HcTopus OTKPBHITHS U CTPOEHHE aTOMOB METAJIJIOB

-OYM. OG1mue crnocoObl MOTy4YeHUs] METAIIJIOB

-OVM. Tectsl o Teme "ATIOMUHUN U €0 coeluHeHus"

-OVM. Tectsl o Teme "XKene3o u ero coequHeHUs "

-OVM. Tectsl o Teme "Cepa u €€ coennHeHus" (BapuaTus)

-OVM. Tectsl o Teme "CuilnkaTHas IPOMBIIIIIEHHOCTD"

-OVM. Tectsl 1o Teme "Yriiepoa u ero coennHeHus" (BapuaTus)

-OVM. IIpennocsuiku BO3HUKHOBEHUS TEOPUH CTPOEHUSI OPraHUUECKUX COEAMHEHNUN
A.M.bytneposa (yriryOjaeHHbIH YPOBEHb CIIOKHOCTH )

-OYM. OG1ee noHsTHE 00 YIrIIeBOIOPOIaX

-OVM. Tectsl o Teme "[IpenenbHblie N HENMPEAEIbHBIE YTIEBOAOPOIbI"

-OVYM. Tpenaxep "M30Mepbl U TOMOJIOTH YTIEBOIOPOAOB"

-9V M. Bupryanbnas naboparopsas padota "KoHcTpyrpoBaHre MEXaHU3MOB XUMHUYECKUX
peakuuii o Teme "Yraesonopozas”

-OVYM. Hedtb Kak cbIpbe il MPOU3BOJICTBA TOILJIMBA U Macel.

- OYM. Ankansl
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-OVM. Tectsl 10 TEME «AJKAHBD)

- OVYM. AnKeHEBI

-OVM. Tectsl 10 TEME «AJKEHBD)

- OVYM. AJNKHUHBI

-OVM. Tectsl 10 TEME «AJKUHBD)

- OYM. AnkagueHsbl

-OVM. Tectsl 10 TeEME «AJIKAIUECHBI»

- OVYM. Apensl

-OVM. TecTsl 10 TeME «APEHBI»

- OVYM. Criupthl

-OVM. Tectsl o Teme «CIUPTHD

-OVM. Anpaeruansl U KETOHEI

-OVM. Tectsl 10 TeME «AJIBIETUIBI 1 KETOHBD)

-9YM. KapOoHOBBIEC KHCIIOTHI

-OYM. Tectsl o Teme «KapOOHOBBIE KUCIOTHI»
-OVYM. Cnoxxnble 3QUPBI U KUPBI
-OYM. Tectsl o Teme «CrokHbIE 3)UPBI U KUPBD»

-OVM. VriaeBoasl

-OVM. Tectsl 10 TEME «YTIIEBOIBI»

-OVM. AMHHBI
-OVYM. AMUHOKHUCIIOTBI
-0V M. Ionumepsl

4. KOHTPOJIb H OIEHKA

JUCHUIINHBI

PE3YJIbTATOB OCBOEHHUS YYEBHOMH

KOHTpOJIL " OICHKA PE3YJIbTATOB OCBOCHUA y‘I€6HOI>'I AUCHUIIINHBI OCYIICCTBIISICTCA

mpernoaaBaTciicM

B IIpoliecce MPOBEICHMS MPAKTUUECKUX 3aHATUH M J1abopaTOpHBIX padoT,

TCCTUPOBAHHUA, a TAKXKE BBIIIOJHCHUA CTYACHTAMU HWHIAWBUAYAJIbHBIX 3a,[[aHPII>i, IIPOCKTOB,

HUCCJIETOBAHUM.

Copep:xanue o0y4eHHs

XapaKTepucTHKA OCHOBHBIX BHIO0B
JesTeJIbHOCTH 00yyarouierocs (Ha
YPOBHE Y4eOHBIX el cTBHI)

@DopMbI M METOABI KOHTPOJIS U
OlIEHKH Pe3yJIbTAaTOB 00y4eHHUsI

1

2

3

Baxkuelimue xuMu4uecKue MOHATHS

-JlaBaTh onpeneneHue u
OIIEpUPOBATH CIIEAYIOIUMHU
XUMHUYECKHMH MOHSATHIMH:
BEIIECTBO, XUMUUYECKUIT DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIEHbIC
aTOMHasl M MOJICKYJISIpHAsl MacChl,
WOH, aJUIOTPOIHS, U30TOIIH,
XUMHYeCKas CBS3b,
NEKTPOOTPHULATENBHOCTE,
BaJIEHTHOCTb, CTENIEHb OKHCIICHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM ra3000pa3HbBIX BEUIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
PacTBOPBI, YIEKTPOJIUT U
HE3JIEKTPOIIHT, SJIEKTPOIUTHIECKAs
JIICCOLIMALUSI, OKUCIIUTENb U
BOCCTaHOBHTEIIb, OKUCIICHHUE U
BOCCTAaHOBJIEHHE, TEIIOBOH 3dpdekT
PEeaKIiK, CKOPOCTh XMMHUUECKON
peaKLiy, KaTajin3, XUMHIECKOe
paBHOBeCHe, YIJIEPOHBIN CKEJIET,
(hyHKIHOHAJIBHAS IPYIIIa, H30MEPHS,
TOMOJIOTHSI.

- YCTHBIH OIIpOC,

-IICBMEHHOE TECTUPOBAHMUE;

- KOHTPOJIbHBIE PabOTHI;

- JIOMallHee 3aJlaHie TBOPYECKOTO
Xapakxrepa;

- IpaKTHYECKUE 3aaHus;

- AKTUBHOCTH Ha 3aHATHAX
(3KCH€pTHO€ CYKACHUC,
JOIIOJTHCHUA K OTBE€TaM

COKYpPCHUKOB U T.II.)
- peneHue 3aaay




OCHOBHEIE 3aKOHBI XUMHU

- ®opmMyIHpOBaTH 3aKOHEI
COXpaHEHHS MacChl BEIIECTB U
MTOCTOSTHCTBA COCTABa BEIECTB.

- YcTaHaBIMBaTh IPUIAHHO-
CIIEZICTBEHHYIO CBSI3b MEXKIY
COJZIEpKAHNUEM STHX 3aKOHOB H
HaIMCaHNEM XUMUYECKUX (GopMyT 1
YpaBHEHUH.

-YcraHaBIUBaTh YBOJIOIHOHHYIO
CYIIHOCTh MEH/IEJIEEBCKOMN U
COBPEMCHHOM (HOPMYITHPOBOK
nepuoauydeckoro 3akoxa JI.H.
Menneneesa.

-OOBACHATH PUINIECKUI CMBICT
CHUMBOJIMKH MIEPHUOTTICCKOM
TaOIUIIFI XUMHYECKIX 3JICMEHTOB
J.. MenzneneeBa (HOMEpoB
AIIEMEHTA, TIEPHOAa, TPYIIIH) U
yCTaHaBIHMBATh IPHYUHHO-
CJIEICTBEHHYIO CBSI3b MEXKIY
CTPOEHHUEM aToMa U
3aKOHOMEPHOCTAMU U3MCHCHUS
CBOWCTRB 3JICMCHTOB U 00pa30BaHHBIX
HMMU BCUICCTB B MICpUOJax U I'pyIiiax.
-XapakTepu30BaTh JIEMEHTHI MAJIBIX
1 OOJIBIINX MIEPHUOJIOB IO UX
TIOJIOKCHHUIO B TIEPHOIHYECKON
cucreme J[.U. Menneneena.

- YCTHBIH OIIpoC,

- NICbMEHHOE TECTUPOBAHME;
- KOHTPOJILHBIE PAOOTHI;

- IOMallIHee 3aJaHie TBOPYECKOTO
Xapaxrepa;

- IPaKTHIECKUE 3aJaHNUs;

- aKTUBHOCTb Ha 3aHSITHAX
(3KcTIepTHOE CYXICHUE;
JIOTIOJTHEHHS K OTBETaM
COKYPCHUKOB H T.II.)

- peleHue 3aaay

OCHOBHEIC TCOPUU XUMHU

-YcTaHaBIMBaTh 3aBUCUMOCTD
CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHUS aTOMOB 00Pa3yIOMINX UX
XUMHUYECKHUX DJIEMEHTOB.
-XapakTepu30BaTh BAXKHEHUIITUE THUITBI
XUMHYECKHX CBSI3EH U
OTHOCHUTEJIHLHOCTb 3TOM THUIIOJIOTHH.
-O0BACHATL 3aBUCUMOCTE CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUs
KPUCTAINTIMYECKUX PELIETOK.
-OopMyIUpOBaTH OCHOBHBIE
MOJIOXKEHUS TEOPUU
3JIEKTPOIUTUYECKON TUCCOLMALUU U
XapaKTepU30BaTh B CBETE 3TOM
TEOPUU CBOIMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COECUHEHUN.
-OopMyIUpOBaTh OCHOBHBIE
MOJIO’KEHHUSI TEOPUH XUMUYECKOTO
CTPOEHUS OPTaHUYECKUX
COeIMHEHUH 1 XapaKTepu30BaTh B
CBETE 3TOH TEOPUU CBOMCTBA
OCHOBHBIX KJIACCOB OpPraHUYECKUX
COEIMHEHUI.

- YCTHBIU o1poc,

- NICbMEHHOE TECTHPOBAHMUE;
- KOHTPOJIbHBIE PaOOTBHI;

- IOMAIlIHee 3a/JaHie TBOPUYECKOTo
XapakTepa,

- IpaKTHYECKUE 3aJIaHus;

- aKTMBHOCTbH Ha 3aHATHAX
(’KCIepTHOE CYXKIICHUE;
JIOTIOJTHEHHMS K OTBETaM
COKYPCHHKOB H T.I1.)

- perieHue 3a1a4

Baxkneiire BemecTsa u
MaTepHuabl

-XapakTepu3oBaTh COCTaB,
CTPOEHUE, CBOMCTBA, IOJyYEHHUE U
NPUMEHEHNE BOXHEHIIINX METaIOB (
IA u II A rpynn, antoMuHus, xenesa,
a B €CTECTBEHHO-HAYYHOM Ipodrre
1 HEKOTOPBIX d- DIEMEHTOB) ¥ X
COEJIMHEHHH.

-XapakTepu3oBaTh COCTaB,
CTPOEHHE, CBOMCTBA, II0JIy4EHHUE U
IIPUMEHEHNE BaXKHEMILINX
Hemerawios (VIII A, VIIA, VIA
rpyI, a TaKxke a3oTa u ¢pocdopa,

- YCTHBIH o1poc,

- NMCbMEHHOE TECTUPOBAHUE;

- KOHTPOJIbHBIE PaOOTBHI;

- JOMallIHee 3a7aHie TBOPYECKOTO
XapakTepa,

- IPAKTUYCCKUE 3aTaHusA;

- AKTUBHOCTH Ha 3aHATHUAX
(3KCTepTHOE CYXKIICHUE;
JOIIOJTHCHHUA K OTBETAM
COKYPCHHUKOB H T.II.)

- perieHue 3a1a4

- HAKOIIMTEJIbHAsl cHCTeMa 0aJuIoB,




yriepoja u KpeMHUs, BOIOPOa) U
HX COETUHEHUM.

-XapakTepu3oBaTh COCTaB,
CTPOCHHE, CBOMCTBA, ITOTyYCHHE 1
MIPUMEHECHNE BaKHEHIITNX KIIacCOB
YTIEBOIOPOAOB (AJIKAHOB,
IIUKJIOAJIKAHOB, AJIKCHOB, AJIKIHOB,
apeHOB) U UX HauOoJice 3HAYMMBIX B
HAPOIHOXO3SIICTBEHHOM ILJIaHE
MPEJCTaBUTEIICH.

-B ananoruyHoM Kiroue
XapaKTepU30BaTh BAXKHEHIITUX
MpeJICTaBUTEIICH qPYTruX KIacCoB
OpraHUYECKHUX COCIUHEHMI:
METaHOJII ¥ 3TaHOJI, CIIOKHBIE d()UPEI,
JKUPBI, MBI, aJIbICTHIBI
(dopmanbaerun u aneTaIbaCTH),
KETOHHI (alleToH), KapOOHOBEIE
KHCJOTHI (YKCyCHas KHCIIOTA, IS
€CTECTBEHHO-HAYYHOT0 TTPOGUIIS
MpeJICTaBUTEIICH qPYTruX KIacCcoB
KHCIIOT), MOHOCaXapu bl (TJII0K03a),
Jucaxapuibl (caxaposa),
HoJrcaxapuabl (Kpaxmai v
LEITI0II03a), AaHWIHH,
AMUHOKHUCIIOTHI, OCIIKH,
HCKYCCTBEHHBIC U CHHTECTHICCKHE
BOJIOKHA, KayIyKH, TJIACTMACCHI.

Ha OCHOBE KOTOPOH BBICTABIISETCS
UTOTOBast OTMETKA.

- TPaJMIIMOHHAsl CUCTEMA OTMETOK B
Oairax 3a KXIYIO BBIIIOJHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISICTCS HTOTOBAsi OTMETKA

XUMUYECKUH SI3BIK B CHMBOJIAKA

-Vcmone30Bath B yueOHOU 1
npodeccrnoHaNBHOM AeATeNbHOCTH
XUMHYECKHE TEPMUHBI U CUMBOJIHKY.
-Ha3bIBaTh H3ydeHHBIE BEl[eCTBA IO
TPUBHAIBHOMN MM MEXTyHApOIHON
HOMEHKJIAType U OTpakaTh COCTaB
9TUX COCJUHEHUH C TOMOLIBIO
XUMUYECKHUX (hopMmyit.

-OTpakaTh XMMHUYIECKHE MPOIIECCHI C
MOMOILBIO0 YPABHEHUN XUMHYECKHX
peakuu.

- YCTHBIU o1poc,

- NICbMEHHOE TECTHPOBAHMUE;

- KOHTPOJIbHBIE PaOOTBHI;

- IOMAIlIHee 3a/JaHie TBOPUYECKOTo
XapakTepa,

- IpaKTHYECKUE 3aJIaHus;

- aKTMBHOCTbH Ha 3aHATHAX
(’KCIepTHOE CYXKIICHUE;
JIOTIOJTHEHHMS K OTBETaM
COKYPCHHKOB U T.I1.)

XuMu4deckne pcaknuun

-OOBACHATH CYIIHOCTh XUMHUYECKUAX
nporeccoB. Knaccugumnmposarts
XUMHYECKHIE PEAKIUH 110 Pa3THIHBIM
MIPU3HAKAM: YHCITY H COCTaBY
MPOAYKTOB U PEAr€HTOB, TEIUNIOBOMY
a¢dexTy, HanpaBICHHUIO, (ase,
HaJIMYMIO KaTaJu3aToOpa, U3MEHEHHIO
CTETIEHEH OKUCIIEHHS JIEMEHTOB,
0o0pa3yromnux BelecTsa.
-YcTraHaBIMBaTh MPU3HAKK OOIIETO U
Pa3IMIHOTO B TUIOJIOTHU PEaKIUA
UL HEOpPTaHMIECKOU 1
OpPTaHUYECKOW XHMUHU.
-Kimaccuduuumposats BemecTsa u
MPOIIECCHI C TOYKH 3PCHHUS
OKHCIICHUS-BOCCTAHOBJICHUSI.
CoCTaBisITh YpaBHEHHS PEAKITUH C
MOMOMIBIO METO/Ia IIEKTPOHHOTO
Gamanca.

-OOBSCHATH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOH PpCaKun 1 MOJOKCHUA
XHMHYECKOTO PABHOBECHS OT
pa3IMYHBIX (PaKTOPOB.

- YCTHBIH o1poc,

-[TIMCBMEHHOE TECTHPOBAHME;

- KOHTPOJIbHBIE PaOOTEI;

- JIOMallHee 3aJlaHie TBOPYECKOTO
XapakrTepa;

- IPaKTUYECKHE 3aJaHNUS;

- AKTUBHOCTb Ha 3aHATUAX
(aKcnepTHOE CYXKJIEHUE;
JOITOJTHCHU A K OTBETaM

COKYPCHHUKOB H T.II.)

- peleHue 3a1a4y

- HAKOTIUTENIbHAs CHCTeMa 0aJlIoB,
Ha OCHOBE KOTOPOW BBICTABIIACTCS
UTOTOBAasI OTMETKA.

- TpaINIIMOHHAsI CHCTEMa OTMETOK B
Oastax 3a KaX/Iyl0 BBITIOJIHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISICTCS UTOTOBAsA OTMETKA

XUMHUYECKUN IKCIEPUMEHT

-BEITTOJIHATE XUMHYECKHI

- IPAaKTUYICCKHUEC 3a1aHUA;




9KCIIEPUMEHT B [IOJIHOM
COOTBETCTBHH C IIPaBUIIAMHI
0e30MacHOCTH.

-Ha6mronats, pukcupoBarts u
OITHCHIBATh PE3YJIHTATEI
HPOBENICHHOTO YKCIIEPUMEHTA.

- HAKOIIUTEJIbHAsI CHCTEMa 0aJuIoB,
Ha OCHOBE KOTOPOH BBICTaBIISIETCS
UTOTOBast OTMETKA.

- TPaJMIIMOHHAs CUCTEMA OTMETOK B
Oairax 3a KXIYIO BBIIIOJHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISICTCSI HTOTOBasi OTMETKA

Xummndaeckast THQOpMAaIHs

-IIpoBOANTE CaMOCTOSTENbHBIN
MOUCK XUMUYECKON HH(POPMAIIUH C
HCIIOJIE30BAaHUEM PA3ITUYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHU, KOMIIBIOTCPHBIX 0a3
JTAaHHBIX, pecypcoB MHTepHETA);
-HCIIOJIb30BATh KOMITBIOTCPHEIC
TEXHOJIOTHH I 00pabOTKH U
nepeaayn XUMHIeCKOH HH(OpMaIii
U €€ TPEICTABICHUS B PAa3THIHBIX
dhopmax.

- MOHUTOPHUHI POCTa TBOPUYECKON
CaMOCTOSTENIbHOCTH U HABBIKOB
MOJYYSHHSI HOBOTO 3HAHMS KaXKIbIM
o0yJaromumcs;

- TECTOBBIE 3aJaHUSA

PacueTsl 10 XUMHYIECKUM
(hopmynaM U ypaBHEHUSIM

-YcTraHaBIMBaTh 3aBUCUMOCTD
MEXy KaueCTBEHHON 1
KOJMYECTBEHHOW CTOPOHAMH
XUMHUUYECKUX OOBEKTOB U MPOIECCOB.
-Pemate pacueTHsle 3a1a4u 110
XUMHYECKUM (popMynam u
YpaBHEHUSIM.

- pelieHus 3a1a4
- HAKOIHTENIbHAsL CHCTeMa OaJlIoB,
Ha OCHOBE KOTOPO# BBICTABJISETCS
uTroronas OTMETKa.

- TpaAulIUOHHAaA CUCTEMA OTMCTOK B
Garnax 3a KaX1yio BBIIIOJTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJIICTCS UTOT'OBasA OTMETKaA

[IpodunsHOE U TpodeCCHOHATHHO
3HAYMMOE COJIePKAHIE

-OOBSICHATH XUMHUYCCKHUE SIBIICHUS,
MPOUCXOAIINE B IPUPOJE, OBITY U
Ha TIPOU3BOJICTBE.

-OnpenensaTs BO3SMOKHOCTH
MIPOTEKAHUS XUMHUECKUX
MIPEBpAICHUNA B Pa3THIHBIX
YCIIOBHSAX.

-Cobmo1aTh MpaBuiia SKOJOTHIECKH
IPaMOTHOT'O ITOBEJCHUS B
OKpy>Karouieil cpene.

-OLeHMBaTh BIMSHHE XUMHYECKOTO
3arpsi3HEHUS OKPYXKAIOMIeH cpepl Ha
OpraHu3M 4esIOBeKa U JIpYyrue )KUBbIE
OpTaHU3MBL.

-Co0OmroaTh mpaBmia 6e30MacHoOro
oOparmieHns C TOPIOYUMH H
TOKCHYHBIMH BEIICCTBAMH,
nmabopaTOpHEIM 000pyIOBAHUEM.
-]’0TOBUTB PacTBOPHI 3aJaHHOU
KOHIICHTPAIHUH B OBITY U Ha
MIPOM3BOJICTBE.

-Kputnuecku omieHUBaTh
JIOCTOBEPHOCTb XUMHUYECKOU
nHGOPMALIUH, TOCTYMAIOIEH U3
pa3HBIX HCTOYHUKOB.

- YCTHBIH OIIpOC,

-IACbMEHHOE TECTUPOBAHHUE;

- KOHTPOJIbHBIE PaOOTBHI;

- JIOMallHee 3aJaHUE TBOPYECKOTO
XapakTepa;

- IPaKTUYECKHE 3aJaHNUS;

- aKTHBHOCTh  HAa  3aHITHIX
(aKcnepTHOE CYXKJICHUE;
JOIIOJTHCHUA K OTBETaM

COKYpPCHUKOB H T.II.)
- peneHue 3agay




