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1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 q)OpMI/IpoBaHI/Ie y 06yqa}0mnxc51 yYMEHU OICHUBATh 3HAYUMOCTb XUMHUYCCKOT'0 3HAHUS IS KaXKI0I'0 YCJIOBCKA,

1.2 | @opMupoBanue y 00y4aroUIMXCst HEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHHU B CO3JJAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS OOBSCHATH OOBEKTHI U ITPOLIECCHl OKPYIKaroIeil 1eCTBUTEIbHOCTH:
TIPUPOTHOM, COIMATBHOMN, KyIbTYPHOU, TEXHUIECKOH Cpebl, — HCIIONb3YS A TOT0 XUMUYECKHe 3HAHMUS,

1.3 | PazButne y oOy4aromuxcsi yMeHHH pa3nudaTh GakThl ¥ OLEHKH, CPAaBHUBATh OLIEHOYHBIE BHIBOJIBI, BUJIETH HX CBSI3b C
KPUTEPHUSIMH OLICHOK U CBS3b KPUTEPUEB C ONPEICICHHON CHCTEMOil IIEHHOCTEH, HOpMyInpoBaTh 1 0OOCHOBBIBATH
COOCTBEHHYO TIO3HUIIHIO;

1.4 | IlpuoOpeTeHne 00y4arOIIMMUCS OTBITa Pa3HOOOPA3HOH EATEILHOCTH, IO3HAHUS M CAMOIIO3HAHHMS, KJIFOUEBBIX HABBIKOB,
MMEIOIINX YHUBEPCAIbHOE 3HAYSHUE ISl PA3TMIHBIX BUIOB AEATEIBHOCTH (HABBIKOB PEIICHUS MPOOIeM, TPHHATHSL
PpeLIeHH, TONCKa, aHAIN3a U 00paboTKH HHPOPMAIMN, KOMMYHHKAaTHBHBIX HABBIKOB, HABLIKOB H3MEPEHU,
COTPYAHUYECTBA, 0E30IaCHOTO O0pAIIEHHs C BEIIECTBAMH B TOBCEAHEBHON JKHU3HN).

2. MECTO YUYEBHOI'O ITPEJMETA B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Lk (paszern) OIL: | aviLot

2.1 | TpeGoBaHus k NpeABAPHTE/ILHOI MOATOTOBKE 00y4Yal01erocs:

2.1.1 | Maremaruka

2.2 | JucuunauHbl (MOAYJIH) M IPAKTHKH, /IS KOTOPBIX 0CBOEHHE JAHHON AUCHUTIJIMHBI (MOAYJI51) HEOOX0IUMO KaK
npealecTByoLiee:

2.2.1 | dusuka

2.2.2 | MarepuanoBeneHnne

3. HEJIA 1 3AJJAYH YYEBHOI'O IIPEIMETA - TPEBOBAHUS K PE3YJIBTATY OCBOEHHME YYEBHOT'O
INPEIMETA

OK 1.: [lonnMaTh CyHIHOCTH M COLMAJIBLHYIO 3HAYUMOCTH CBOeii Oyayuieil npogeccun, NposiBIATH K Hell yCTOHYUBBIH
HHTepec

OK 2.: Opranu3oBbIBaTh COOCTBEHHYIO 1€SITeIbHOCTh, BLIOUPATh THNIOBbIE METObI CMIOCOOLI BHITIOJIHEHUSI
npo¢eccHOHAIBHBIX 32124, OLICHUBATH UX 3(P(PEeKTHBHOCTH U Ka4eCTBO

OK 3.: le/IHl/IMaTb peuieHusl B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH 324 HUX OTBETCTBCHHOCTH

OK 4.: OcymecTB/IATD MOUCK U HCI0JIb30BaHHe HHPOPManHH, He00X0AHMMOM 1J1s 3(P(PEeKTHBHOIO BHINOJIHEHHS
npogecCHOHATBHBIX 32124, NPO(decCHOHAIBLHOI0 H JIMYHOCTHOTO Pa3BUTHS

OK 5.: Ucnonb3oBaTh HH(POPMALIMOHHO- KOMMYHUKAIIMOHHbIE TEXHOJIOTHM B NMPO(ecCHOHAIBHOM AesITeTbHOCTH

OK 6.: PagoTraTh B KOJUIEKTHBE U KOMaH/e, 3G(PeKTUBHO 00IIATHCSI € KOJJIETraMH, PYKOBOACTBOM, MOTPeOUTEISIMU

OK 7.: BpaTtp Ha ce0st 0TBETCTBEHHOCTH 32 pa00Ty 4JIeHOB KOMaH/bl (MOXYHHEHHBIX), 32 Pe3yJbTAT BHINOJHEHHS 3aJaHUIT

OK 8.: CamocTosiTe/IbHO ONpeesiTh 32241 NPoecCHOHATBHOIO i JTHYHOCTHOTO PA3BUTHS, 3AaHUMATHCS
camM000pa3oBaHNeM, OCO3HAHHO IJIAHHPOBATH NMOBBILIEHHE KBAJIH (U KALMH

OK 9.: OpueHTHPOBATHCA B YCJIOBHSIX YACTOH CMEHbI TEXHOJIOTHII B MPo(ecCHOHATBLHOI eI TeJIbHOCTH

OcBoenne CoaepKaHus yqeﬁnoro npeamera o0ecneuynBaeT JOCTHKEHHE Oﬁy'-lalOI[Il/IMI(lCﬂ CJeAYIOUIUX Ppe3yabTaToOB:

3.1 | InuHOCTHBIX:

3.1.1]- YYBCTBO I'OpAOCTHU U YBAXKCHUSA K HCTOPUU U TOCTUIKCHUAM OTE€YECTBEHHOU XUMHYECKOU HayKW; XUMHUYCCKU I'PaMOTHOE
IOBCIACHUE B HpO(I)eCCI/IOHaJII)HOI}lI JACATCIIbHOCTH U B 6I)ITy npu O6pa]l[eHI/II/I C XUMHWYCCKUMH BEIIECTBAMU, MaTCpUajlaMu 1
nponeccamMu;

3.1.2 [ - TOTOBHOCTH K TPOIOJDKEHUIO 00Pa30BaHMS U IMOBBIIIEHUS KBaTHU(PUKAIIUN B H30paHHOH PO eCCHOHAITBHOM
JeSITENIbHOCTH U 00BEKTUBHOE OCO3HAHHE POJIM XUMHUYECKMX KOMIIETCHIIMI B 3TOM;

3.1.3 | - ymeHune ucnoabp30BaTh JOCTHKEHHUSI COBPEMEHHON XMMHUECKON HayKH M XUMHUECKUX TEXHOJIOTUH ISl OBBIIICHHUS
CcOOCTBEHHOI'0 MHTEIIIEKTYaJIbHOTO Pa3BUTHA B BHIOPAHHOM MPOQeCcCHOHAIBHOMN 1S TeIbHOCTH;

3.2 | MeranpeaMeTHBbIX:

3.2.1 | - ucrionb30BaHKE Pa3IMYHBIX BUJIOB IMO3HABATEIILHON JIEATEILHOCTH M OCHOBHBIX MHTEIJICKTYAIbHBIX OIEpaIHid
(moctaHOBKHM 3a7a4u, (OPMYJIMPOBAHHS TUIIOTE3, aHAJIN3a U CHHTE3a, CPABHEHUsI, 0000IIIEHHS, CHCTEMATH3AIIHH,
BBISIBIICHHUS IPUYMHHO-CIICICTBEHHBIX CBS3EH, MOMCKA aHAJIOrOB, (QOPMYIMPOBAHUS BEIBOOB) [UIsl PEIICHUS MOCTABICHHOMN
3a]1a4u, IPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOJOACHUS, HAYYHOTO SKCIIEPUMEHTA) JIJIsl U3yUCHHS PA3TUUHBIX
CTOPOH XUMHYECKUX OOBEKTOB ¥ MPOIIECCOB, C KOTOPBHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPO(HECCHOHATBHOM

chepe;

3.2.2 | - ucionb30BaHKE PA3IMYHBIX HCTOYHUKOB IS OTYYSHUS XUMUIECKOM HH(OpMaLiy, yMEHHE OLIEHUTH €€ JOCTOBEPHOCTD
JUISL IOCTHXKEHUS XOPOIIHUX PE3yJIbTaTOB B NPO(ECCHOHANBHOMN cdepe;

3.3 | lIpeameTHBIX:




3.3.1| - chopMHPOBaHHOCTH MPEACTABICHUH O MECTe XUMHUH B COBPEMEHHOI Hay4HOI KapTHHE MUPA; TOHUMAHUE POJIM XUMUH B
(bopMupoBaHUN KPYro3opa M GYHKIMOHAIFHOM IPaMOTHOCTH YeJIOBEeKa AJISI PEIICHHS IPAKTHUECKUX 33/1a4;
3.3.2 | - BnaieHre OCHOBOIIOJIATAIOIIMMU XUMHUYECKIUMH TIOHATHAMH, TEOPUIMH, 3aKOHAMHU 1 3aKOHOMEPHOCTSIMH;
3.3.3 | - yBepeHHOE MOIB30BaHNE XUMUIECKON TEPMUHOJIOTHEHN 1 CUMBOIIUKOM;
3.3.4 | - BnageHue OCHOBHBIMU METOAMH HayYHOTO TIO3HAHHS, HCIIOJIb3yEMBIMH B XUMHH: HaOIOICHUEM, OIIICAHUEM,
HU3MEpPEHHEM, SKCIIEPUMEHTOM;
3.3.5 | - ymenue o6pabaTsIBaTh, OOBACHITH PE3YIbTAaThl IPOBEICHHBIX OIBITOB U J1eNIaTh BHIBOABL,
3.3.6 | - TOTOBHOCTH M CIIOCOOHOCTH MMPUMEHSTH METOABI O3HAHUS [IPU PELICHNH NMPAKTHUSCKHUX 33/1aY;
3.3.7 | - chopMUpPOBaHHOCTH YMEHHS 1aBaTh KOJIWYECTBEHHBIE OLIEHKH U MPOM3BOAUTD PACUETHI II0 XUMUUECKUM hopMmysiaM U
YpaBHEHUSM;
3.3.8 | - BnageHne paBHiIaMHi TEXHUKH O€30MIaCHOCTH IPH UCIIOIb30BaHUH XUMHUYECKHX BEIECTB;
3.3.9 | - chopMHPOBaHHOCTH COOCTBEHHOH MO3UIIMHU T10 OTHOIIEHHUIO K XMMUYECKOH HH(OpMaLluy, NOIy4aeMOr 13 pa3HbIX
HCTOYHHKOB.
4 . TEMATHYECKOE IINTAHUPOBAHHUE
Kox HaunmenoBaHue pa3/iesioB U TeM /BH]L Cemectp / | HacoB | Komneren- | Jlutepaty | AktuBu | Ilpumeuanue
3aHATUS 3aHATHA/ Kype 197001 pa Hure
paKxT.
Pazgen 1. BBenenne
1.1 HaydHbie MeToTbI TO3HAHYISI BETIECTB 1 1 1 JI1.1
XUMHUYECKUX siBIIeHUH. Poib JI1.2J12.171
SKCIIEPUMEHTA ¥ TEOPUU B XUMUHU. 3.1J13.2
MoaenpoBaHue XUMUYECKHUX ITPOIIECCOB. JI3.3
3HaYeHNnEe XUMHUHU TIPH OCBOSCHHUH
npodeccuii CITIO u cnenmansrocreii CITO
TEXHUYECKOTO TPOQHIS
npodeccnoHanbHOro 00pazoBanus. /JIex/
Pasnen 2. Tema 1.1.0cHOBHbIE NOHATHS
¥ 3aKOHBI XUMHH
2.1 OcHOBHBIE TIOHATHUS XUMUH. BemiecTso. 1 3 JI1.1
AtoM. Monekyna. XUMUYECKUI! 2IEMEHT. JI1.2J12.1J1
Annorponus. IIpocTsie u cioxxHbIE 3.1JI3.2
BeniecTBa. KadecTBeHHBIN 1 JI3.3
KOJINYECTBEHHBIN COCTAB BEIIECTB.
XUMHUUECKHe 3HaKU U GOPMYIIBL.
OTHOCHUTENEHBIE AaTOMHAsI U MOJIEKYJISIpHAST
Macchl. KonndectBo Bemectsa. /JIek/
2.2 OCHOBHBIE 3aKOHBI XUMHH. 1 2 JI1.1
CrexuoMeTpus. 3aKOH COXPaHEHHSI MaCChl JI1.2J12.171
BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa 3.1J13.2
BEILIECTB MOJICKYJIIPHON CTPYKTYPHI. JI3.3
3akoH ABOTajapo u CIEACTBUS U3
Hero. /JIek/
2.3 Pabota ¢ yueOHOI1 1 JOTTOTHUTEEHOM 1 3 JI1.1
JUTepaTypoii: HanmucaHnue KoHcnekToB /Cp/ JI1.2J12.1J1
3.1J13.2
J3.3
Paznen 3. Tema 1.2. Iepuoanueckuit
3akoH u [lepnoanyeckasi cucrema
XuMHu4eckux 3iementon /I, U.
MenjeneeBa H CTPOeHHE aTOMa
3.1 [Mepuonnueckuii 3axkon /. 1. Menneneena. 1 4 JI1.1
Ortxkpsitue [. Y. Menneneessim JI1.2J12.1J1
[Iepnonmueckoro 3akona. [lepuogmueckuit 3.1J13.2
3akoH B (hopmysmposke JI. 1. JI3.3
MeunpneneeBa. /Jlex/




32 INepuoanueckast TabaMIIa XUMHYECKUX JI1.1
AJIEMEHTOB — TrpaduIecKkoe 0TOOpaxeHHe JI1L.2J12.171
MeproAnYecKoro 3aKona. CTpykTypa 3.1J13.2
MePUOUYECKON TaOIUIIBI: TIEPHOIbI JI3.3
(Mmasble 1 GosiblIne), TPYIIBI (TJIaBHAS U
nobounas). /JIex/

33 CoBpemeHHast pOpMyITUPOBKa J1.1
[lepuoamueckoro 3akoHa. 3HaYEHHE JI1.2J12.171
[lepuoamueckoro 3akona u 3.1J13.2
[leproamueckoil cHCTEMBI XUMHYECKUX JI3.3
snemenToB JI. 1. Menneneena s
pa3BUTHS HAYKH ¥ TOHHUMAaHUS
XMMHUUYECKOH KapTUHBI Mupa. /JIex/

34 Pabora ¢ yueOHOM U JOMOITHUTEIBHOM J1.1
JUTEPATypO: HalMcaHue KoHCTeKToB /Cp/ JI1.2J12.1J1

3.1J13.2
JI3.3
Paznen 4. Tema 1.3.
CTtpoenne BenecTa

4.1 WonHas xumuyeckast cBsi3b. KaTuoHsl, ux JI1.1
o0pa3oBaHHE M3 aTOMOB B PE3YJIbTATE JI1.2J12.1J1
MpoIecca OKACICHUS. AHUOHBI, X 3.1J13.2
o0pa3oBaHHe U3 aTOMOB B pe3yJbTaTe JI3.3
nporecca BOCCTaHOBIEeHH. FIoHHas CBSI3b
KaK CBS3b MEXIY KATHOHAMH U aHHOHAMH
3a CYET JIEKTPOCTATUYECKOTO
nputspkeHus. Kinaccudukanus noHoB: o
COCTaBY, 3HAKY 3apsija, HATMYHIO
ruapaTtHoi 00010uku. VloHHEIE
KpucTayutmdeckue pemerku. CBoicTBa
BEILECTB C HOHHBIM THIIOM
KpHCTAUTHYEeCKO# pemeTku. /JIex/

42 KoBanenrnas xumuaeckas CBs3b. JI1.1
Mexanu3m 00pa3oBaHus KOBAJICHTHOM JI1.2J12.171
cBs131 (0OMEHHBIN U TOHOPHO- 3.1J13.2
AKIENTOPHBIH). JI3.3
DNeKTpooTpHLATENLHOCTh. KOoBasIeHTHBIE
MOJISIpHAst U HeroJsipHas ¢Bsi3u. KpaTHOCTb
KOBaJIEHTHOH CBs3U. MOJIEKYIISIpHBIE H
ATOMHBIE KPHCTAJUTHUECKHE PELIETKH.

CBOJiCTBa BENIECTB C MOJIEKYJIIPHBIMH H
ATOMHBIMH KPUCTAITTHIECKUMHU
pemrerkamu. /JIex/

43 Merannudeckast cBsi3b. MeTammuaeckas JI1.1
KpUCTAIUTIYECKasT PEeIeTKa 1 JI1.2J12.171
METaJJIMUeCcKass XUMUUYECKas CBSI3b. 3.1J13.2
Odusnueckre CBOWCTBa MeTasloB. /JIex/ JI3.3

4.4 ArperaTHbIe COCTOSIHUS BEIIECTB 1 JI1.1
BOAOPOJHAS CBA3b. TBEPAOE, KUAKOE U JI1.2J12.171
ra3000pa3HOE COCTOSIHUSI BEIICCTB. 3.1J13.2
Ilepexon BemiecTBa U3 OJJHOTO arperaTHOTO JI3.3
cocTosiHUA B Apyroe. Bogopoanas
cBs3b. /Jlex/

4.5 Uucteie BeniecTBa u cmecu. [lonsitue o JI1.1
cMecH BelecTB. [ OMOreHHbIe U JI1.2J12.1J1
rereporeHHble cMecu. CocTaB cMecei: 3.1JI3.2
00bEeMHAs ¥ MaccoBas JJOJIM KOMIIOHEHTOB JI3.3
cMecH, MaccoBast J1oJis mpuMecei. /JIex/

4.6 Hucnepcusie cuctemsl. [lonstue o JI1.1
JqucnepcHoi cucrteme. JlucnepcHas dasza u JI1.2J12.1J1
qucnepcuonHas cpena. Kiaccudukarms 3.1JI3.2
JIUcnepcHBIX cucteM. [loHsTue o JI3.3

KOJUIOUIHBIX cucTteMax. /JIex/




4.7 Pabora ¢ yueOHOM U JOMOTHUTEIBHOM J1.1
IUTEpaTypoOi: HanucaHue KoHcneKToB /Cp/ JI1.2J12.1J1
3.1JI3.2
JI3.3
Pazgen 5. Tema 1.4.
Bona.
PacTBOpBI. DiIeKTPOJIHTHYECKAS

5.1 Bona. Pacteopsl. PactBopenue. Bona xak J1.1
pactBopuTeib. PacTBOpUMOCTh BELIECTB. JI1.2J12.171
Hacelennsle, HeHACHIIIICHHBIE, 3.1J13.2
MePECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTH JI3.3
PacTBOPUMOCTH I'a30B, )KUAKOCTEH U
TBEPABIX BEIIECTB OT Pa3IMYHBIX
¢axropos. /Jlex/

5.2 MaccoBast 10711 paCTBOPEHHOTO J1.1
Bemectna. /JIex/ JI1.2J12.1J1

3.1J13.2
JI3.3

53 DNEKTPOIUTHYECKAS TUCCOIHALIMSL. JI1.1
DNEKTPOIHUTHI U HEDIIEKTPOUTBL. JI1.2J12.171
DNEKTPOIUTHIECKAs TUCCOIHAIIS. 3.1J13.2
MexaHu3MBI AIEKTPOTUTHIECKOM JI3.3
JIMICCOLMAIIMH JUTSl BEIECTB C Pa3IMIHbIMU
TUIIAMH XUMHYECKON CBS3H.

T'unpaTupoBaHHbIE U HETUIPATUPOBAHHBIC
noHbI. CTeneHb ANEeKTPOITUTHYECKON
muccoranyi. CHIbHEBIE U c1a0ble
9MeKTPOIUTE. OCHOBHBIE MOJIOKEHUS
TEOPUH IIEKTPOIUTHIECKOI
Juccoruanyy. KucnoTsl, ocHOBaHUS U
COJIM KaK 3JIEKTPONUTSHL. /JIex/

5.4 TIpakTuyeckas padora Nel J1.1
IIpuroToBneHne pacTBopa 3a1aHHON JI1.2J12.171
KOHLIEHTpaluu 3.1JI3.2
Mp/ J3.3

5.5 Pabora ¢ yueOHOM U JOMOTHUTEIBHOM JI1.1
JIUTEPATypPOU: HarmMcanue KoHCTekToB /Cp/ JIT.2J12.171

3.1J13.2
J3.3
Paznen 6. Tema 1.5.
Kaaccnpuxanusn
HEOPraHWYeCKHUX COeTUHEHMIT 1 NX

6.1 Kucnots! u ux coiictBa. Kucnots! kak JI1.1
AIIEKTPOJIUTHI, UX KJIACCUPHUKALIUS 110 JI1.2J12.1J1
pa3In4HBIM NpU3HaKaM. XMMHUYECKUE 3.1JI3.2
CBOICTBA KHCIIOT B CBETE TEOPUHN JI3.3
INEKTPOIUTHISCKON TUCCOHAIHN.

Oco0EeHHOCTH B3aUMOJIEHCTBHS
KOHLICHTPUPOBAHHOW CEPHOI U a30THOU
KHCJIOT ¢ MeTaJutaMu. OCHOBHBIE CITIOCOOBI
HOJTy4YeHUs] KUCIIOTHI. /JIex/

6.2 OcHoBaHus U UX cBoiicTBa. OCHOBaHMSA J1.1
KaK 3JICKTPOJIUTHI, X KJIACCU(PHUKALIUS 110 JI1.2J12.171
pa3NMYHBIM MpHU3HAKaM. XUMHAYECKHE 3.1J13.2
CBOWCTBA OCHOBAHUH B CBETE TEOPUU JI3.3
AEKTPOIUTHUECKON TUCCOIHALINH.

PaznoxeHne HepacTBOPUMBIX B BOJIC
ocHoBaHuil. OCHOBHBIE CITOCOOBI
NOoTy4YeHus] ocHOBaHui. /JIex/

6.3 Coun 1 ux coiicrBa. Conu Kak J1.1
anekTponuthl. CoM CpeaHue, KUCIbIe U JI1.2J12.171
OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B 3.1JI3.2
CBETE TEOPUU JIEKTPOIUTUUECKON JI3.3

nucconpanyi. CriocoObl MOy YeHUsE
coneit. ['unponus coneid. /Jex/




6.4 Oxkcubl U ux coiicta. CosneoOpasyroriue JIT.1
U HECOJIe00pasyIonre OKCHIbI. JI1.2J12.1J1
OcHoBHBIE, aM(pOTEPHBIE U KUCIIOTHBIE 3.1J13.2
OKCH/IBI. 3aBUCHUMOCTh XapaKTepa OKCHaa JI3.3
OT CTENEeHH OKHCIICHUS! 00pa3yoIIero ero
MeTauia. XMMHYECKHe CBOMCTBA OKCH/IOB.

[Monyuenue oxcumos. /JIex/

6.5 Ipakruueckas padora No2 HcnbiTanue JI11
pacTBOPOB KUCIIOT UHANKATOPAMH. JI1.2J12.1J1
BzaumoeiicTBre METAIOB C KUCIIOTAMH. 3.1JI3.2
B3aumoneiicTBUE KHCIOT ¢ OKCHIAMU JI3.3
MeTajuloB. B3anmopeiicTBie KucioT ¢
OCHOBaHUSIMH. B3aumozencTBie KUCIIOT C
comsimu.  /TIp/

6.6 IIpaktuueckas padora Ne3 HcnbiTanue JI11
pacTBOPOB WIEJIOYEH UHIUKATOPAMU. JI1.2J12.1J1
B3aumoneiicTBue mienoyei ¢ CoNsIMH. 3.1J13.2
Pa3znoxxeHue HepacTBOPUMBIX OCHOBAHUH. JI3.3
BsanmogeicTBure colell ¢ METaIUIAMH.

B3aumopeiicTBue coineit ApyT ¢ Ipyrom.
T'unaponus coneit pasznuunoro tumna. /TIp/
6.7 Pabota ¢ yueOHO# U JOTTOIHUTEILHOM JI1.1
JUTEpaTypoii: HanucaHue KoHcnekToB /Cp/ JI1.2J12.1J1
3.1J13.2
JI3.3
Paspnea 7. Tema 1.6. Xumuyeckue
peakmuu

7.1 Knaccudukarys XUMUUECKUX PEAKIHIA. JI11
Peakunu coemuHeHms, pa3noKeHus, JI1.2J12.1]1
3ameneHus, oomena. Katamutudeckue 3.1J13.2
peaxuuu. O6paTuMbIie U HEOOpaTUMBbIE JI3.3
peakuuu. T'omorenHsie 1 TFETCPOTCHHBIC
peakmun. DK30TePMUIECKHE H
SHIOTEPMHUYECKHE peakuuu. TermoBoi
3G GEKT XUMUYIECKUAX PEAKIIUH.

Tepmoxumudeckue ypaBHeHus. /JIek/

7.2 OKHUCINUTENHHO-BOCCTAHOBUTEINILHBIE JIT.1
peakuyu. CTeTieHb OKUCIICHUSI. JI1.2J12.1J1
OKHCTUTENs U BOCCTAaHOBIICHHE. 3.1J13.2
Boccranosurens u okuciaenue. Meton JI3.3
9JIEKTPOHHOTO OaJlaHca ISl COCTABIICHUS
YpaBHEHUH OKHCIUTENIBHO-

BOCCTaHOBHTENBHBIX peakiuid. /Jlex/

7.3 CxopocTh XUMUYecKux peakuuid. [lonstue JI1.1
0 CKOPOCTH XUMHUYIECKUX PEAKITHH. JI1.2J12.1J1
3aBHCUMOCTH CKOPOCTH XUMHYECKHX 3.1J13.2
peaxuuii OT pa3Iu4HbIX (PaKTOpPOB: JI3.3
TIPUPOJBI PEATUPYIOIINX BELIECTB, UX
KOHIEHTPAIUH, TEMIIEPATYPHI,

MTOBEPXHOCTH COTNPUKOCHOBEHHS U
WCIIONb30BAHUS KaTanu3aTopoB. /JIex/

7.4 OOpaTUMOCTh XUMHYECKHX PEAKIIUH. JI1.1
OO6paTtuMbie 1 HEOOpATHMBIC PEAKIHH. JI1.2J12.1J1
XUMHUUECKOE PAaBHOBECHE U CIIOCOOBI €ro 3.1J13.2
cMetnenns. /Jlex/ JI3.3




7.5 IMpaktuueckas padora Ne 4. Peakuus J1.1
3aMEUICHUsI MEJIU JKEJIE30M B pacTBOpe JI1L.2J12.171
MEJ/IHOTO Kyropoca. Peakuuu, uaymmue ¢ 3.1JI3.2
o0Opa3oBaHHEM OCaJlKa, ra3a Uil BOJIBL. JI3.3
3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS
COJISTHOHM KHCJIOTBI C METAJUIAMH OT HX
IPUPOJBL. 3aBUCUMOCTh CKOPOCTH
B3aUMOJICUCTBHS LIUHKA C COJIIHON
KUCJIOTOH OT ee KOHIIEHTPALIH.
3aBUCUMOCTh CKOPOCTH B3aUMOI€HCTBUS
okxcuna meau (I1) ¢ cepHOM KUCIOTOH OT
Temnepatypsl. /Ip/

7.6 Pabora ¢ yueOHOM U JOMOTHUTEIBHOM J1.1
JUTEPATypO: HalMcaHue KoHCTekToB /Cp/ JI1.2J12.1J1

3.1J13.2
JI3.3
Pazgen 8. Tema 1.7.
Mertanasl u

8.1 Meramnsl. OCOOCHHOCTH CTPOSHUS aTOMOB JI1.1
U KpucTamios. Puzndeckue cBONCTBa JI1.2J12.1J1
MeTasuioB. Kitaccudukanus MeTaioB 1mo 3.1J13.2
Pa3IHYHBIM MPU3HAKaM. XUMHIECKHe JI3.3
CBOICTBa METAILIOB. DIEKTPOXAMHYECKUHN
PAI HaIpsDKEHUN METaJlIOB.

Meramnorepmus. /JIex/

8.2 OO6u1re crocoObl MOJTyYeHHsT METaILJIOB. J1.1
IlonsTie o MeTamryprum. JI1.2J12.171
ITupomerammyprus, THIPOMETAILTYPTHUS U 3.1J13.2
anekTpometauryprusi. CIuiaBbl YepHEIE U JI3.3
nBeTHbIE. /JIex/

83 Hewmerannbl. OcoOeHHOCTH CTPOSHHS J1.1
atomoB. Hemerasier — mpocTeie JI1.2J12.171
BelIecTBa. 3aBUCHMOCTH CBOHCTB 3.1J13.2
TaJIOTEHOB OT MX MOJIOKEHUS B JI3.3
neproauueckoi cucteMe. OKHCIUTENbHBIE
Y BOCCTaHOBUTEIILHBIE CBOICTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX
TIOJIOKEHUS B PSALY
ANIEKTPOOTpULATEIbHOCTH. /JIeK/

8.4 IIpaktuueckoe 3austue Ne 5. [lomyuenue, JI1.1
cobupaHue u pacro3HaBaHue rasos. /IIp/ JI1.2J12.1J1

3.1J13.2
J3.3

8.5 IIpaktunueckoe 3ausitue Ne 6 Pemenne JI1.1

SKCIIepUMEHTaNbHBIX 3a1au. /I1p/ JI1.2J12.1J1
3.1J13.2
J3.3

8.6 Pabota ¢ yueOHOI 1 JOTTOTHUTENEHOM JI1.1

JUTEepaTypoil: HamnucaHue KOHCTIeKToB /Cp/ JI1.2J12.1J1
3.1J13.2
J3.3

8.7 OCHOBHBIE 3aKOHBI XUMHH. JI1.1
Crexnomerpusi. 3aKOH COXPaHEHHsI MacChl JI1.2J12.1J1
BeniecTBlloHHas XUMUYECKast CBSI3b. 3.1J13.2
Katnonsl, ux o6pazoBaHue U3 aTOMOB B JI3.3

pe3yJbTaTe Mmporecca OKUCICHHUS.
AHWOHBI, X 00pa30BaHNE U3 aTOMOB B
pe3ynpTaTe mporecca
BoccTanoBjieHus. /Konc/

Pa3nen 9. Tema 2.1. OcHOBHBIE
TMOHSATHSI OPraHUYECKOIl XMMHUHU U

TeOpHUsi CTPOEHHUS

OpPraHUYecKHX COeTHHEeHHIt




9.1 [Ipenmer oprann4ueckoi XUMHUU. JI1.1
IIpupoansle, HCKYCCTBEHHBIE U JI1.2J12.1J1
CHUHTETHYECKHE OPTaHMYECKHE BEIECTBA. 3.1JI3.2
CpaBHEHHE OPraHUYECKUX BEIECTB C J3.3
HEOpraHWn4eCKUMU. BaeHTHOCTb.

XUMHYECKOe CTPOSHHE KaK HOPSIOK
COEIMHEHMS aTOMOB B MOJIEKYJIBI TI0
BAJICHTHOCTHU. TeopHst CTPOSHNUS
OpraHMYEeCKuX coenuHeHni A. M.
BytnepoBa. OCHOBHBIE TIOJIOKEHUS TEOPHH
XUMHUYECKOTo cTpoeHus. zomepus u
HU30Mepbl. XuMH4YecKue GOpMYJIbl U
MOJIEJN MOJIEKYJI B OpraHHIeCKOH

xuMud. /JIex/

9.2 Knaccudukauus opraHM4ecKuX BELIECTB. J1.1
Krnaccudukarms BemecTs M0 CTPOSHHUIO JI1.2J12.171
YIJIEPOJHOTO CKEJIeTa U HAIUUUI0 3.1J13.2
(hyHKIMOHANBHBIX TPyl [ oMoory 1 JI3.3
romosorus. Hauama HOMEHKIAaTypblI
TUPAC. /Jlex/

9.3 Knaccugukarms peakiuii B opraHHuecKoi JI1.1
xumun. Peaknnu nprucoennHeHUs JI1.2J12.171
(TuapupoBaHUs, TAIOTEHUPOBAHMUS, 3.1J13.2
THPOTaJIOTeHUPOBAHUSL, TUAPATALINN). JI3.3
Peakiun oruiernsieHus (IeruIpupoBaHus,

JIETUAPOTaJIOTeHUPOBAHNUS,
nmeruaparanum). Peaknum 3amenieHust.
Peakiun nzomepusanuu. /Jlex/

9.4 TIpaxtuueckas padota Ne 7. M3rotoBieHue JI1.1
MOJIEIICH MOJIEKYJT OpPraHUYECKUX JI1.2J12.1J1
Berects. /TIp/ 3.1J13.2

JI3.3
9.5 PaGora ¢ yueOHOH U JOTIOTHUTEIBHOM J1.1
JUTEepaTypoil: HanucaHue KOHCTeKToB /Cp/ JI1.2J12.171
3.1J13.2
JI3.3
Pazgen 10. Tema 2.2.
YrieBogopoabl U UX NPUPOAHbIE
HCTOYHHKH

10.1 AnxaHbl 1 ATKeHBI. AJIKaHbI: J1.1
TOMOJIOTHYECKUH P, U30MEPHSI U JIT.2J12.171
HOMEHKJIaTypa allkaHOB. XUMUYECKUE 3.1J13.2
CBOIICTBa alKaHOB (MeTaHa, YTaHa): JI3.3

rOpeHue, 3aMeLEHNE, Pa3IoKEeHHE,
neruaprpoBanue. [IpuMeHeHne alkaHoB
Ha OCHOBE CBOMCTB. AJIKEHBI. DTHIICH, €TO
MOJy4YeHue (IeruIpupoBaHUEM 3TaHa,
JIeTIoJIMMepHU3alieil ITOJINATUIICHA).
T'omonoruueckuii pan, uzomepus,
HOMEHKJIaTypa aJKeHOB. XMMHYECKHE
CBOWCTBA ITUJICHA: TOPEHHUE,
Ka4yeCTBEHHBIC peakiuu (00eclBeYrBaHHUE
OpOMHOIi BOJIBI M pacTBOpa IepMaHraHara
KaJns), TUApaTalus, MoJIMMepH3alys.
IIpuMeHeHune 3THIIEHa HAa OCHOBE
cBOHCTB. /JIex/




10.2 Huenst u kayuyku. [lorstre o tueHax Kak JI1.1
YIJIEBOJOPOJAX C ABYMS JBOMHBIMU JI1.2J12.1J1
cBs3aMU. ConpsHKEHHbBIE TUEHBL. 3.1JI3.2
Xumuueckue cBorcTBa Oyranuena-1,3 u JI3.3
u30IpeHa: odeclBeYrBaHEe OPOMHOM
BOJIBI U TIOJIMMEPHU3aNHs B KayTyKH.

HatypanbHblif 1 CHHTETHYIECKHE KayIyKH.
Pe3una. Ankunel. AuermiieH. XuMH4YecKkue
CBOJCTBa alleTHJICHA: TOPEHHE,
oOecuBeyrBaHuE OPOMHOI BOJIBL,
MIPUCOCIMHEHUH XJIOPOBOJOPOA U
ruaparaius. [I[puMeHeHne alleTUIICHa Ha
OCHOBe CBOMCTB. MexKkiaccoBas
u30Mepus ¢ ankaaueHamu. /Jlex/

10.3 Apensl. benson. XuMmudeckne cBoiicTBa J1.1
OcH30J1a: TOPEHUE, PEAKIH 3aMEIICHUS JI1.2J12.171
(ramoreHUpOBaHUE, HUTPOBAHUE). 3.1J13.2
TIpumMeHeHne GeH3071a Ha OCHOBE CBOWCTB. JI3.3
IIpupoHbIe HICTOYHUKH YTIIEBOAOPOIOB.

IpupomHelii Ta3: cocTas, IPUMEHEHHE B
kadectBe TorurBa. Hedts. CocTas u
nepepaboTka HedtH. [leperonka HedTu.
Hedrenponyxrsl. /JIex/

10.4 TIpakTuyeckas padota Ne 8. J1.1
O3HaKOMJICHHE ¢ KOJUIEKIIHEH 00pa3ioB JI1.2J12.171
He()TH U MIPOAYKTOB €€ MepepadOTKH. 3.1J13.2
O3HaKOMJICHHE C KOJUIEKIIHEeH KayIyKOoB U JI3.3
o0pa3uamu U3Jenuil 3 pe3UHBI.

Mp/
10.5 Pabota ¢ yueOHOI 1 JOMTOTHUTEIILHOM JI1.1
JUTEepaTypoil: HanucaHue KoHCneKToB /Cp/ JI1.2J12.171
3.1J13.2
JI3.3
Pa3nen 11. Tema 2.3.
Kucaoponacoaep:xamue oprannyeckue
coeMHeHUs

11.1 Couprtsl. [Tonmydenue stanona 6poxeHreM J1.1
TJTFOKO3BI U TUpATAIlUel STHUIICHA. JI1.2J12.1J1
T'uppoxcunpHas Tpyrma Kak 3.1J13.2
¢ynkmoHansHast. [ToHsATHE O MIpeAeTbHBIX JI3.3
OJHOATOMHBIX CIIUpPTax. XuMuyeckue
CBOICTBa 3TaHOJA: B3aUMOJIEHCTBHE C
HaTpUeM, 00pa30BaHUE MPOCTHIX U
CJIOKHBIX 3(UPOB, OKHCIICHUE B AJIBICTH/I.

IIpuMeHeHne 3TaHONIA HA OCHOBE CBOMCTB.
AJIKOTOJIM3M, €r0 MOCIJIEACTBUS JUIS
OpraHu3Ma YenoBeKa H IpenynpekIcHHe.
I'munepyH Kak npeacTaBuTeNb
MHOTI'0AaTOMHBIX CITMPTOB. KauecTBennas
peaKkuusa Ha MHOTOATOMHBIC CIIUPTHI.
IIpumenenue raunepusa. /JIex/

11.2 ®enon. Pusnyeckue U XUMUIECKUE JI1.1
cBolicTBa (heHONA. B3anMHOe BiusHIE JI1.2J12.1J1
aTOMOB B MOJIEKYJIe (eHoma: 3.1J13.2
B3aUMOJIEUCTBHE C TUAPOKCUAOM HATPUs U JI3.3

a30THOM kucnotoil. Ilpumenenue dheHona
Ha OCHOBE CBOMCTB. /JIek/




11.3

Anpaernasl. [Tonsarue 06 anbaerunax.
AJspreruHas rpynmna Kak
(yHkunonanpHas. @opManblIerua u ero
CBOWCTBA: OKHCIICHUE B
COOTBETCTBYIOLIYIO KHCIIOTY,
BOCCTaHOBJIEHHE B COOTBETCTBYIOIINI
coupt. [loaydenue anpaernion
OKHCJICHHEM COOTBETCTBYIOLIUX CIIUPTOB.
[TpumeHenue GpopManbIeTHIa HA OCHOBE
ero cBoiictB. KapOOHOBBIE KHCIIOTHI.
[onsTHE 0O KapOOHOBBIX KUCIIOTAX.
KapOoxkcuipHas rpymmna Kak
(yHkunoHanbHas. ['oMosornyeckuit psij
HpeeNIbHBIX 0THOOCHOBHBIX KapOOHOBBIX
kucnoT. [Tomyyenne kapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbJIeTHA0B. XUMHUYECKHE
CBOWCTBA YKCYCHOH KHCJIOTBI: 001IHe
CBOWCTBA C MMUHEPAJIbHBIMU KHCIOTAMH U
peakuus srepudukanmu. [Ipumenenne
YKCYCHOMW KHCIJIOTHI HA OCHOBE CBOWCTB.
Bericmine xupHbIe KUCIOTHI Ha IpUMeEpe
MaJILMUTUHOBOM U cTeapuHOBOIA. /JIek/

J1.1
JI1.2J12.1J1
3.1J13.2
J3.3

11.4

CrnoxHnble 3pupsl 1 xKupbl. [TonyueHne
CJIOXHBIX d(HUPOB peakiueit
stepudukanuu. CIoxHbIe 3PUPBI B
npupoje, ux 3Hadenue. [lpumenenue
CJIOXHBIX 3()UPOB HA OCHOBE CBOWCTB.
JKupsi kak cnoxxHbie 3UpHL.
Knaccugukarms xupoB. XUMHUYECKUE
CBOMCTBA KHUPOB: THAPOIN3 U
THIPUPOBAHUE KHIKHUX KHPOB.
IIpumenenune XupoB HA OCHOBE CBOWCTB.
Meuia. /Jlex/

J1.1
JI1.2J12.1J1
3.1J13.2
3.3

VrieBoapl. YTIeBOAbl, HX KIaCcCH(UKALIUL:
MOHOcaxapHIpl (TIII0K03a, PPyKTO3a),
JUcaxapuibl (caxaposa) M NOJIHCaXapH bl
(xpaxman u neonosa). I'moxosa —
BEILECTBO C ABOMCTBEHHOH dyHKIMEH —
abIETUI0CIUPT. XMMUYECKHE CBOMCTBA
TJIFOKO3bI: OKHCIICHHE B INIFOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT,
cnupToBoe Opoxenue. [Ipumenenue
TJIIOKO3bl HA OCHOBE CBOIMCTB. 3HaUeHUE
YIJIEBOZIOB B KHMBOH MPUPOJE U JKU3HU
yesnoBeka. [lonarue o peakuusax
MOJMKOHAEHCAIUN U TUAPOIN3a Ha
IprUMepe B3aMMOIIPEBPAILEHUH: TTII0K03a
<> nosucaxapun /JIex/

J1.1
JI1.2J12.1J1
3.1JI3.2
JI3.3

11.6

IIpakTuyeckas padota Ne 9. PactBopeHue
TJIMIEPUHA B BOJIC U B3aUMO/ICHCTBHE C
ruapokcuaom menu (I1). CeoticTea
YKCYCHOMN KHCIIOTBI, OOIIHE CO CBOMCTBAMHU
MUHEpaibHbIX Kucior. /IIp/

J1.1
JI1.2J12.1J1
3.1J13.2
J3.3

11.7

IIpakTuyeckas pabota Ne
10../lokazaTenbCTBO HENPEAETBHOTO
XapakTepa KUIKOTO KHUpa.
BsanMoieiicTBHE MITFOKO3bI U Caxapo3bl C
ruapokcuaom menu (II). KauectBennas
peakuus Ha kpaxmai. /TIp/

J1.1
JI1.2J12.1J1
3.1J13.2
J3.3

Pabota ¢ yueOHOI 1 JOTTOTHUTENEHOM
JIUTEPATYpPO: HalTMCcaHue KOHCTIeKTOB /Cp/

J1.1
JI1.2J12.1J1
3.1J13.2
JI3.3




Paznen 12. Tema 2.4.
A3oTcoaep:kane OpraHnyecKne
coennHenus. Ilosmumepsnl

12.1 AMUHOKHUCIIOTBI. AMMHOKHUCIIOTBI KaKk 2 2 JIT.1
amQoTepHble TUPYHKIHOHATIBHBIE JI1.2J12.1J1
OpraHU4ecKHe COEIUHEHUS. XUMUUECKHE 3.1J13.2
CBOMCTBa aMUHOKHUCIIOT: B3aUMOJICHCTBHE JI3.3
C IIEeTI0YaMH, KHCJIOTaMHU | IPYT C APYTOM
(peakuus nonukoHaeHcaun). [lentuanas
CBSI3b M MOJUIENTHIBL. [IpiMeneHne
AMHMHOKHCJIOT Ha OCHOBE CBOMCTB. /JIek/

12.2 benku. IlepBrunasi, Bropu4Hasi, TpeTHYHAs 2 2 JIT.1
CTPYKTYPHI O€IKOB. XUMUYECKHE JI1.2J12.1J1
CBOICTBa OCJIKOB: TOPEHHUE, JICHATYpaIus, 3.1J13.2
TUAPONN3, LIBETHBIE PEAKIHU. JI3.3
Buonornueckue GyHKINUU OEIKOB.

[Tomumepsl. benku n momucaxapuabl Kak
ouononumepsl. /JIex/

12.3 ITInactmaccel. [lonydeHue moauMepoB 2 2 JI1.1
peaxuuei noJmMepHu3aluu 1 JI1.2J12.1J1
MIOJIMKOHACHCAITUH. TepMOIUTaCTUIHEIE H 3.1J13.2
TepMOPEaKTUBHBIC TUTACTMACCHI. JI3.3
[IpencraBurenu mractmacc. Bonokna, mx
kiaccudukanus. [lorydeHue BOJIOKOH.

OT/enbHBIC TIPEICTABUTEIN XUMUYECKUX
BOJIOKOH. /JIex/

12.4 [Tpakruueckas padora Ne 11. PactBopenue 2 2 JI1.1
0enkoB B Bojie. OOHapyx eHHe OCITKOB B JI1.2J12.1J1
MOJIOKE U MSICHOM OyiboHe. JleHaTypanust 3.1J13.2
pactBopa Oenka KypuHOTO SiIa CTHPTOM, JI3.3
pPacTBOpaMHU COJEH TSDKENBIX METaIOB H
npu HarpeBaHuu. /I1p/

12.5 IMpakTudeckas pabota Ne 12. Pemenue 2 2 JI1.1
SKCIIEPUMEHTAIBHBIX 33,124 Ha JI1.2J12.1J1
HACHTH(DHUKALUIO OPTaHTICCKUX 3.1J13.2
coenuneHui. /TIp/ JI3.3

12.6 IMpakTuyeckas pabora Ne 13 . 2 2 JI1.1
PacnoznaBanue mactmace u JI1.2J12.1J1
BoJIoKoH. /TTp/ 3.1J13.2

JI3.3

12.7 IMpakTudeckas padora Ne 14. 2 2 JI1.1
I'enernyeckas CBsI3b HEOPTAHUIECKIX JI1.2J12.1J1
coenuneHui /TIp/ 3.1J13.2

JI3.3

12.8 IMpaxTuyeckas padora Ne 15. 2 2 JI1.1
I'enernyeckas cBsI3b OPraHUYECKUX JI1.2J12.1J1
coenuHenui. /Tp/ 3.1J13.2

JI3.3
12.9 Pabota ¢ y4eOHOI U JOTIONHUTEIBHOM 2 4 JI1.1
JUTEpaTypoii: HanMcaHnue KoHCTekToB /Cp/ JI1.2J12.1J1
3.1J13.2
JI3.3
12.10 [Ipenmer opraHuyecKkoil XUMHH. 2 4 JI1.1
[Ipupoxanbie, NCKyCCTBEHHBIE U JI1.2J12.1J1
CHHTETHYECKHE OPTaHUIECKIE 3.1J13.2
BentecTBa. CroxHbIe 3GUPHI U KUPBL. JI3.3

IMonyueHne cI0KHBIX 3GUPOB peakuueit
srepudukanun. /Konc/

6. YHEBHO-METOJNYECKOE I HTHO®OPMAIIMOHHOE OBECIHHEYEHUE y4ebHoro npeamera

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas IuTEpaTypa

ABTODBI, COCTaBUTEIHN | 3armnaBue

H3patenbcTBO, IO




ABTODBI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, IO

Tabpuensn, O.C.,
Octpoymos, N.T.

EctectBo3nanue. XumMus: y9eOHHK JUJIS CTY/1. YUPESKICHHMA CPEI.

npod. obpazoBanus

M.: Akagemus, 2018

J1.2

Andunorenosa Mpuna
Bukroposna, babkos
Anexcauap
BacuibeBuy,
Andunorenona 1. B.,
Bbabkoe A. B., [Tonkos
B. A.

Xumust: Yuebnuk u npaktukym s CI1O

Mocksa: UznatensctBo FOpaiiT,

2020

6.1.2. JlononHuTeLHAS JUTEPATypa

ABTODBI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, IO

J12.1

Ka3un Bsyecnas
Huxkonaesuy, ITnuce
EBrenuit MouceeBuy,
Kasun B. H., ITnucc E.
M., PycakoB A. 1.

®dusnueckas xumus: Yueonoe mocodue s CI1O

Mocksa: U3narenscto FOpaiir,

2020

6.1.3. MeTonnueckue pa3padoTku

ABTODEI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, IO

ArmapraeB Anexcanap
MBanoBuuy, Kazakosa
AHHa AJeKcaHJpOBHA,
A. . Anapses [u 1p.]

OO01mas ¥ HeopraHuyeckast XuMust. JIabopaToOpHBIH IPaKTHKYM:
VuebHoe mocobdue

Mocksa: UznatenscTBo IOpaiiT,

2019

JI3.2

HosoxkmanoBa Amia
JIpBOBHa, A. JI.
HoBoxkianosa

Opranundeckast, 6HOJI0THYEeCKast H (HU3KOIUIOHTHAS XUMUSL.
[Ipaktukym: YueOHOe ocobue

Mocksa: UznatenscTBo IOpaiiT,

2019

JI3.3

3aiines Oner
Cepadumonuy, O. C.
3aiiles

Xumust. JlabopaTopHbIi MPaKTUKYM U COOPHUK 33/1a4: YueOHoe
nocobue

Mocksa: U3narenscto FOpaiir,

2019

6.3.1 IlepevyeHs MPOrpaMMHOro odecnedeHust

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O IIPEJIMETA

7.1

Y4eOHblil KaOMHET JUIs NPOBENICHUS 3aHATHH BCEX BUJOB, B TOM YHCJIE TPYIIIOBBIX U HHJIUBHUY aJIbHBIX KOHCYJIbTAIIUH,

TEKYILEr0 KOHTPOJIsS U IPOMEKYTOUHOU aTTeCTAIUH.

,I[OCKOﬁ, MECTOM IIperioaaBaTeIAd,

Yu4eOHblil kKaOrHET, 000pYJOBAHHBIH CTONAMH, CTYJIbSIMH,

7.2

JlaGopaTopHas MeOemb: CTOJIbI XMMUUECKUE, MKad BHITSHKHON, MOHKa;

7.3

KommekT yueOHOTo 1a60paTopHOro 000py10BaHMs, BKIIOUAIOLIUI B ce0s1 HE00X0AuMOe IPUOOPHOE U XUMHUYECKOE
obecrieueHue yueOHOro S9KCHEpPUMEHTa: CTeKIsHHas U hapdopoBas Mocya, MUKPOCKOIT;

7.4

MynbTrMeInitHOE 000pyI0BaHUE,

7.5

Y4ebHO-HarIs AHbIe TocoOus: nepuoauueckas tTadbmuua [I.M1.Menneneesa, TabauLa pacTBOPUMOCTH, HIEKTPOXUMHIECKHUH
PsLI HANPsDKEHUH METaJIOB, MOJIENIN OPTaHUYECKUX BEIIECTB, KOJJIEKIUH 110 0011, HeOPraHn4eCKOH U OpraHuYeCcKOH

XUMHUHA

7.6

Ilnakatel: cTpoeHUE aTOMa yIiepoja, MeTaH, TaH-0yTaH, 3TUIICH, alleTHIIeH, OEH30J1, IPOCTPAHCTBEHHASI U30MEpPHUs
OyTHIICHA, CIIUPTHI U aJIbACTUIbI, CTPYKTYPa MOJICKYJIbI OelTKa.

7.7

Ha6op nst MosienupoBaHust CTpOEHHUS MOJIEKYJ, OCHOBHOM, KOJ, 2.

7.8

Habop 11 MoaenupoBaHusi CTPOSHUS MOJIEKYJI, CTEPEOXUMHUS, KO, 1.

7.9

Habop ans MoienupoBaHus CTPOCHUS MOJICKYJI, OMOXUMHUSL, Y4eOHbIH, koI, 1.

7.10

Habop nist MmonenupoBaHus aTOMHBIX opOuTaiei, koi. 1.

7.11

HaGop nist MonenupoBaHus KpUCTAJUIMYECKON PEIIeTKH, ainMas, Kol 1.

7.12

Habop st MoaenupoBaHus KPUCTAIIMYECKON pemeTky, rpadut, Koi. 1.

7.13

Habop ans MozienupoBaHus KpUCTAIUIMYECKOH peleTky, QyuepeH, Koi. 1.

7.14

HaGop nst MosienupoBaHus KpUCTAJUIMYECKON PELIeTKH, XJIOPU HaTpus, Koi. 1.

7.15

KommexT npuHaane;xHOCTeH A U3y4eHHUsI XUMUYECKUX MPOIIECCOB MO Kypcy oOeil xumuu, koir. 11

7.16

HaGop am1st MosiennupoBaHusi CTPOCHHS MOJIEKYJI, (He)opraHuka, y4eOHblIit, koi. 15.

7.17

Mopens monexynsr IHK, xom.1.

7.18

Muxkpockon nudppoBoi, koir. -1.

7.19

Cencopnas nocka K Series 55inches LED Multi Touch Screen, ko 1.




8. METOAUYECKHUE YKA3ZAHUA 1)1 OBYYAIOINUXCA 11O OCBOEHHUIO YYEBHOI'O ITPEJIMETA




