[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

(®WO: Arees Bnagnmup Anekceesuy

[omkHocTb: [upekTop

ferz 1o @ EIFEP JIBHGE ATEHTCTBO JKEJE3HOJAOPOKHOI'O TPAHCIIOPTA
YHUKANbHbIA NPOTPAMMHBIA KNHOY:
8731da132b41b9d7596147edfefb304425dbdfce

@cucpaubﬂuc TOCYaapCTBCHHOC OrOmKETHOE 06paSOBaTeHBHOG YUPCIKIACHUC
BBICIIIET0 00Opa30BaHUs
«IleTepOyprckuii rocy1apcTBeHHbI YHUBEPCUTET MyTel CO001EeHMsI
Nmneparopa AJsiekcanapa I»
(®I'bOY BO HII'VIIC)
Kauay:xkckoro ¢punuan IIINYIIC

YTBEPXIAIO
3am. qupexropa no YBP
Kypckoro x.1. TexHuKyma —
dbunuana [MI'YIIC
E.H. Cynakos

«31» aseycma 2023z.

PABOYAS IPOT'PAMMA YUEBHOW JUCHUTIJIMHBI
b/1.04. XUMMUA

0715 CReUUAIbHOCMU
13.02.07 DaexTpocHad:keHme (10 OTPACIIM)

Ksanmudukamms — TeXHHK

BH/I IIOITOTOBKU — 0a30Bas

®opma o0ydeHus - OUHast

Kypck
2023



Conep:xkanue

1.00mas xapakTepucTruka padodeid mporpaMmmbl 0011e00pa3oBaTeIbLHOM

B10% (0807088105 02 1 5 CUUEEUE 4
2. CTpyKTypa " cojiepKaHue 0011eo0pa3oBaTeIbHON JUCIUTIIAHBL. ................ 13
3. YcioBus peanuzanuu mporpaMMbl 001ieo0pa3oBaTeIbHOM
B10% (011700010702 0 5 CUUUE 24
4. KoHTpOJIb U OLIEHKA pe3yJIbTaTOB OCBOCHHS 00111e00pa30BaTeIbHOM

26

JUCIHHIIIIFHDBIL. . . . oottt ittt ittt tttinneeeeeseesnsnnsanseessessssnannnasnnas



1 O0mas xapakTepucTHKa pado4yeil NPOrpaMmbl
1.1 MecTo TUCHUILIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHOHATbHOMI
00pa3oBaTe/IbHOI MPOTrPaAMMBbI

O6meobpazoBaTenbHas JUCIUIUIMHA « XUMHUS» U3ydaeTcs Ha 6a30BOM YpOBHE B
oOpa3oBaTeIbHOM  IIMKJIE  Y4eOHOro TIUIaHa  OCHOBHOM  MpOQecCHOHAIbHON
oOpazoBaTeIpHOM TporpaMmel criermaibHocTei: 13.02.07.

TpyaoeMKOCTh JUCHUIUIMHBI BKIIIOYAaEeT «XHUMHS» COCTaBIsieT 72 yaca, u3
KOTOpbIX 64 yaca 0a30BbIi MOJYJIb COCTOSIIMNA U3 6 pa3ieNioB U 8 4acoB MPUKIAIHON
MOAYJIb cocToslui u3 1 paszzgena, BKIIOYAIOUIUN MPAKTUKO - OPUEHTUPOBAHHOE
COJIEp>KaHNE KOHKPETHOW CIIEHUATIbHOCTH.

[IpuknagHoii MoAynb BKIIOYaeT oAuH pasnen. Pazgen 7 «Xumwus B ObITY U
MPOU3BOJICTBEHHON JEATENBHOCTA YEJIOBEKAa» peaM3yeTcss i CHEeUaIbHOCTEN
13.02.07 ma martepuasie KEWCOB, CBSI3aHHBIX C SKOJIOTHUYECKON O€30MacHOCThIO U
OIICHKOW TMOCIIECTBUII OBITOBOM M MPOU3BOJCTBEHHOW AEATEIHLHOCTH, MO OTPACISIM
Oyaymieit mpodeccuoHaNbHON AEATEIBHOCTH 00yYarOIUXCSl.

[lepuon oOyueHus ¢ yueTom JOTUKH (GOPMUPOBAHUS MPEIMETHBIX PE3yIbTaTOB,
o0umx U MmpodecCUOHATBHBIX KOMIIETCHIIMM, MEXKIPEIMETHBIX CBSI3€d C JIPYTrUMU
JUCHMIUIMHAMHU ~ 0011e00pa30BaTeIbHOTO U O0MIENPO(ECCHOHAIBHOTO — LIMKIIA
COCTaBJISIET OAMH y4€OHBIH roji, B IepBoM cemecTpe 34 yaca 1 BO BTOPOM 38 4acos.

1.2. Heau u muIaHupyeMble pe3yJbTaThl OCBOCHUS AUCHUIIIUHBI
1.2.1. Heau 1 3a0a491 TUCHUILIMHBI
@opMupoBaHUE y 00YHAIOIIUXCS MTPEACTABICHUS O XUMUYECKOI COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHSITHS PEIIEHUN B )KU3HEHHBIX U
MPOU3BOCTBEHHBIX CUTYAILMSIX, OTBETCTBEHHOIO MMOBEECHUS B IPUPOTHON cpeie.
3agavyu AMCUMIIMHBIL:

1) chopmupoBaTh TMOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOILIECCOB M SIBJICHUM B OKPY/KAIOLIEH Cpele, LENOCTHOW HAyYHOW KapTUHBI
MUpa, B3aUMOCBSI3U ¥ B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPTAaHMUYSCKHMX W OPTaHHMUYECKHX
BEUIECTB, YPAaBHEHHM XUMHUYECKHX pEaKkiuil, OOBSICHITb HX CMBICI,
WHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUYECKUX 3KCIIEPUMEHTOB;

3) chopmupoBath HaBBIKH IPOBEICHHUS POCTENIINX XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEIOBAaHUN C COOJIOJIEHUEM TMpaBui 0e30MacHOro
oOparieHus ¢ BEIecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIIOJIB30BaTh WH(POPMAIHI0 XUMHUYECKOTO Xapakrepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH TOCIEIACTBHS CBOCH JCATEIBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTIDKCHHH XUMHUYCCKOW HAyKH |
TEXHOJIOTMH JUIsl pa3BUTHS COLIMATIBHOM U IPOU3BOACTBEHHOM cdep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u [Inanupyemblie pe3ybTaTbl OCBOCHUSI IUCHUTLITUHBI
HAaMMEHOBaHUE
bopMUpyEMBIX OO6mme JlucuuminHapHbIe
KOMITETCHIIN
OK 01 B yacTH TPy10BOI0 BOCIIMTAHUA: - BIQJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPast
BriOupatb - TOTOBHOCTD K TPY/ly, OCO3HaHUE IIEHHOCTU | BKJIFOYAET: OCHOBOIOJIATAIOIINE TTOHATUS (XUMUYECKUI
CIIOCOOBI MacTepCTBa, TPYI0JIIO0HE; AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa, S-, p-,
pelieHust 3a71a4 | - TOTOBHOCTh K aKTUBHOM J€SATEIbHOCTH d-a5eKTpoHHBIE OPOHTAIM AaTOMOB, HOH, MOJICKYIIa,
npodeccuoHalnb | TEXHOJIOTHUECKOW U COIUATbHON BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHb
HOI HaIpaBJICHHOCTH, CIOCOOHOCTH OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca,
NESATEIbHOCTH | HHUIIMUPOBATD, JIAHUPOBATH U MOJISIPHBIN 00BEM, YIJIEPOAHBIN CKelleT, QyHKIIUMOHATbHAS
MPUMEHUTENBHO | CAMOCTOSITEILHO BBITIOJHSTH TAKYIO rpynna, pagukai, U30MepHsi, H30MepPbl, TOMOJIOTHYECKUI
K Pa3InYHBIM JeSTEeIbHOCTD; psill, TOMOJIOTH, YIJIEBOJAOPOAbL, KUCIOPOA- U
KOHTEKCTaM - UHTEpeC K pa3nu4HbIM chepam a30TCcoIepKallie COeANHEHUS, OMOJOTUYECKU aKTUBHBIC

npodecCHOHANbHOM IESITEIbHOCTH,
OBJaieHne yHUBEPCAIbHBIMYU YUeOHBIMH
NMO3HABATEILHBIMY J1€HCTBUSIMH:

a) 0asoBbIe JIOTHYECKHE IeHCTBUA:

- CaMOCTOSITENBHO (POPMYIUPOBATH U
aKTyaJu3upoBaTh MpobJieMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHUS JIJIsI CPaBHEHUS,
KJ1accuuKaIu U 0000IICHHS;

- ONPEJIETATH 1NN JIEATEIbHOCTH, 33]]aBaTh

BerecTBa (YriaeBOIbl, )KUPHI, OCIKN), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJICKYJISIPHBIEC COSUHEHUSI,
KpUCTaJUTMUYECKasl peieTKa, TUIhl XUMUUECKUX PEAKIIUMA
(OKHCTUTENBEHO-BOCCTAHOBUTEBHBIE, K30-1
SHJO0TEPMUYECKHE, PEAKIIMA HOHHOTO 0OMEHa), pacTBOD,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JICKTPOJIUTUYECKAS
JIMCCOLUAIINS, OKUCIUTEIb, BOCCTAHOBUTEh, CKOPOCTh
XUMHYECKOUN peakluu, XUMUUECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOPUS XUMHYECKOTO CTPOEHUS OPTaHUYECKUX
BeiecTB A.M. byTnepoBa, Teopusi 3JIEKTPOJIUTHUECKON
qucconmnanuu, nepuoanyecknuit 3akon .M. Menneneena,




MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,
- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B pACCMATPUBAEMBIX
SABJICHUSX;

- BHOCUTbH KOPPEKTHUBBI B JCATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI
JIeSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
peIIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIe HCCIe0BATEILCKUE 1eHCTBUA:
- BJIQJICTh HaBBIKAaMU y4eOHO-
HCCJIEI0BATEIILCKOM U MPOCKTHOM
JIeSITEIbHOCTH, HABBIKAMM pa3peIlICHUs
npo0em;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHBIEC CBA3U
Y aKTyaJu3upoBaTh 33/1a4y, BbIIBUTATh
TUIIOTE3y €€ PEIICHUs, HAXOAUTh ApTYMEHTHI
JUJIsL TOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;
- AaHAJIM3UPOBATH MOJYUYCHHBIE B XO/I€
pelIeHust 3a/1a4u Pe3yabTaThl, KpUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YME€Th IEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U MTPAKTUYECKYIO 00J1acTh
YKU3HEICSATCIIbHOCTH;

3aKOH COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUH S3BIK XUMHUHU, (PAKTOIOTUUECKUE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJYYCHUH U OE30ITaCHOM
HCIIOJIb30BaHNN BOXKHEHIITUX HEOPTAaHUUECKUX U
OpTraHUYECKHUX BEIIECTB B OBITY U IPAKTHUECKON
JIESITEIbHOCTH YEJIOBEKA;

- YMETh BBHISIBIISATH XapaKTEPHBIC TPU3HAKH M B3aUMOCBSI3b
W3YYCHHBIX TTOHATHH, MPUMEHSITh COOTBETCTBYIOITUE
MOHATHUS TP ONMCAHUH CTPOCHHSI K CBOWCTB
HEOPTaHWYECKUX M OPTAaHMYECKUX BEIIECTB M MX
MIPEBPAIICHH; BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUHA
C TIOHSATHSIMH M TIPEJICTABICHUSIMHA JPYTHX
€CTEeCTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMHUUECKUX
COCTMHEHUN MEXXTYHApOIHOTO CO03a TEOPETHUECCKON 1
MIPUKJIAIHOM XUMHUH U TPUBHUAIbHBIC HA3BAHUS BaXKHEHUIIIUX
BEIIECTB (ITWICH, alleTUIICH, TIUIIEpUH, (PEeHOII,
dbopmanpaerua, yKCycHas KUCJI0Ta, TIIUIMH, YyTapHbId Ta3,
YTJICKUCTIBIN Ta3, aMMHaK, TallieHas U3BeCTh, HeTallIeHas
W3BECTh, MUTHEBAS COTA U JIPYTHUX ), COCTABIISTH (POPMYITBI
HEOPTaHWYECKUX M OPTAaHMYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX PEaAKINi, 0OBSICHATH UX CMBICH; TIOJITBEPKIAAThH
XapaKTEPHBIC XHMUYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMH SKCTICPUMEHTAMH H 3aITUCIMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETh yCTaHABINBATh MPUHAIIICIKHOCTh N3YICHHBIX
HEOPTaHUYECKUX U OPTaHMYCCKUX BEIIESCTB K OMPEACICHHBIM
KJIacCaM Y TPyNIaM COSTMHEHHM, XapaKTepU30BaTh UX




- YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX
MpeAMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIE UJICH, IIPE1IaraTh
OPUTHMHAJIBHBIC MTOJX0JIbI U PEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJIL30BaHUS B
MMO3HABATEJILHON U COIMANIbHON MPaKTHKE

COCTaB M Ba)KHEUILINE CBOKCTBA; OIIPENEIIATH BUIbI
XUMHUYECKUX CBsI3el (KOBaJIEHTHAs, MOHHAs!, METaJUINYECKa,
BOJIOPOJHAS ), TUIIbI KPUCTAIIIMUYECKUX PEUIETOK BEILIECTB;
KJIAaCCU(PUIIMPOBATh XUMUYECKUE PEAKIINH;

- c(hopMHpOBATh MPEACTABICHUS: O XUMUUECKON
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIH
XMUMHHU B TO3HAHUU SIBJICHUN IPUPOJIBI, B (POPMHUPOBAHUH
MBIIUICHUS U KyJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOUMOM JIJIsl PEeIIeHUs MPAKTHYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEE;

- YMETb IPOBOJIUThH PACUETHI IO XUMUYECKUM (POpMyJIaM U
YPaBHEHUAM XUMHUUYECKUX PEAKLIHUN C UCIIOJIBb30BAHUEM
(bu3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMabHbIE
YCIJIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMWYECKNE 3HAHUS IS IPUHATUSA PEILICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsAX, CBI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

OK 02
Hcnonb3oBaTh
COBpPEMCHHBIC
cpencTBa
TIOWCKa,
aHanu3a u
WHTEPIPETAINA
uHbopMaIuu U
uH(OPMAITMOHH

B o0Js1acTH HEHHOCTH HAYYHOI'O IO3HAHUS:
- ¢c(OpMUPOBAHHOCTh MUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH,
OCHOBAHHOI'O Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM U
YUTATEIbCKOUN KYJIbTYphI KaK CPEJCTBA

- YMETh TJIAaHUPOBATH U BBITTOHITH XUMHUYECKHH
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHUX BEIIECTB MPH
HarpeBaHUH, MMOJyYeHNE dTHICHA U U3yYEHUE €r0 CBONCTB,
KaueCTBEHHBIC PEAKIINN Ha abJACTHIBI, KpaxMaJl, YKCYCHYIO
KHCIIOTY; IeHaTypaius 0€JTKOB ITPH HAarpEBaHWUH, IBETHBIC
peakiuu 0eJIKOB; MPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA,
OTIPEJIENAThH CPEly BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUSI; PENIaTh SKCIIEPUMEHTAIbHBIC 33]1a4H 110




bI€ TEXHOJIOTHH
TUTST
BBITIOJIHEHUS
3a/1a4
npodeccruoHalb
HOM
NEeATETLHOCTH

B3aMMOJICHCTBHSI MEXKIY JTFOABMH U MTO3HAHUS
MUDA;

- OCO3HAHME [IEHHOCTH HAYyYHOU
JESITEIIBHOCTH, TOTOBHOCTh OCYIIIECTBIISATH
MIPOEKTHYIO M HCCIIEA0BATEIHCKYTO
JeSTEIIBHOCTh MHIUBUIYaJIbHO U B TPYIIIE;
OgJiaieHHe YHHBEPCAJbHBIMA Y4eOHBIMHU
MO3HABATEJbHBIMU el CTBUSIMM:

B) padora ¢ undopmanueii:

- BJIaJICTh HAaBBIKAMH TTOTYUCHUS
UHGOPMAITUU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEILHO OCYIIECTBIISITh MIOUCK,
aHaJIN3, CUCTEMATH3AIMI0 M HHTEPIIPETAITUIO
WHPOPMAITUN PA3INIHBIX BUIOB U GOPM
TIPEICTABIICHUS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢
y4eTOM Ha3HaueHUsI MHPOPMAITUH U [IEeJICBOM
ayJIMTOPHUH, BBIOUPAS] ONITUMAIIEHYIO (hOpMY
NIPE/ICTABICHUS U BU3YyaTH3allHH;

- OIIEHUBATH IOCTOBEPHOCTD, JISTUTUMHOCTh
nH(OpMaITH, €€ COOTBETCTBUE MTPABOBLIM H
MOPAJTEHO-3THYECKUM HOPMaM;

- HCTIOJIh30BaTh CPEACTBA MH(POPMAITMOHHBIX
Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHUH B
PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
¥ OpTaHU3alMOHHBIX 33]1a4 C COOTI0JICHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH
0Ee301aCHOCTH, THTHEHBI,

temaM "Metamibl" u "HemeTramisl'") B COOTBETCTBHH C
npaBUIaMu TEXHUKHU 0€30MMaCHOCTH MIPU OOPAILIEHUH C
BEIIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM;
MPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHU COOTBETCTBYIOLIUX PEaKIUi U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- YMETh aHAJU3UPOBATh XUMHUECKYIO HH(OPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIaJIETh OCHOBHBIMU METOJAMHU HAYYHOTO NTO3HAHUS
BEIIIECTB U XUMUYECKUX SIBJICHUM (HAOII0/IeHNE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETb IIPOBOJIUTH PACUETHI IO XUMUYECKUM (popmyiaM U
YPaBHEHUSM XUMHUUYECKUX PEAKLIHM C UCIIOJIb30BAHUEM
(bU3MYEeCKUX BEJIMYMH, XapaKTePU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
YCJIOBHSI) TA30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIS1 IPUHATUS PEIIEHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




pecypcocOepeKeHUS, TPABOBBIX U STHYCCKUX
HOPM, HOPM HH(OPMAITHOHHOM
0€e30I1aCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U
3aIUTHl HHGOPMAIMK, HHPOPMAITMOHHOM
0€30MacHOCTH JINYHOCTH;

OK 04
DddexTuBHO
B3aMMOJICHCTBO
BaTh U paboTaTh
B KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaAMOOIIPEICIICHUIO;
-OBJIaJICHUE HAaBbIKaMU y4eOHO-
HCCIIEI0BATENIbCKOM, MPOCKTHOU U
COITMAJIbHOM JICATSIILHOCTH;

OBJ1aieHNe YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU A€iCTBUSIMM:

0) coBMeCcTHasi 1esITeJIbHOCTD.

- IOHUMATh ¥ UCTO0JIb30BaTh MPEUMYIIECTBA
KOMaH/JHOW ¥ MHJAUBUIyaIbHON padOTHI;

- IPUHUMATB 11€JIM COBMECTHOM
JEeSITEIbHOCTH, OPTraHU30BbIBATh U
KOOPAMHUPOBATH JIEUCTBUS T10 €€
JIOCTHKCHHIO: COCTABIISATh IJIaH JCHCTBUM,
pacupeaensiTh pojau ¢ y4€TOM MHEHUM
YYaCTHUKOB O0CYXJaTh PE3YIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMIOJIHSITEL paboOTy B
YCJIOBUSIX PEATIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBIIATh NO3UTUBHOE CTPATETMYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYalIMSIX,

- YMETh TUIAaHUPOBATH U BBHITTOJHITH XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKUX BEIIECTB MPHU
HarpeBaHuM, MOJyYCHUE FTUJICHA U U3YUECHHE €T0 CBOMCTB,
KaueCTBCHHBIC PEAKITNU Ha aJIbJICTHIBI, KpaxMaJl, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi O€JTKOB ITPH HArPEBaHWUH, IBETHHIC
peakiu 0eJIKOB; MPOBOJIUTh PEAKIIMU HOHHOTO OOMEHa,
OTIPEJIENIAThH CPEly BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUSL; PENIaTh SKCIIEPUMEHTAIbHbBIC 33/1a4H 110
teMam "Metambel" 1 "HemeTamibr") B COOTBETCTBUU C
MpaBHJIaMH TEXHUKH 0€30MaCHOCTH IIPH OOpaIeHUH ¢
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM;
MIPEACTABIIATH PE3YIbTAThl XUMUYECKOTO IKCIICPUMEHTA B
dbopme 3anucu ypaBHEHUM COOTBETCTBYIOUIUX PEAKIIUM U
(GbopMyIPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB




MIPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh
MHUIIMATUBHBIM

OBJ1aieHNe YHUBEPCAJIbHBIMHU
peryJasiTUBHBIMU JI€CTBUSIMMU:

) IPUHSITHE Ce0s1 M IPYTHX JIIO/IeH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI APYTHUX
JI0JIeH MpU aHAJIN3€e PE3YIbTATOB
JIESITEIbHOCTH;

- MpU3HABaTh CBOE MIPaBO U MPaABO JAPYTUX
JIFOJIeH Ha OIIMOKWU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIINY APYTOro YEJIOBEKA;

OK 07
CopeiicTBOBaThH
COXpPaHECHUIO
OKpYKaromen
cpebl,
pecypcocoepex
CHUIO,
PUMCHSTh
3HAHUS 00
U3MCHCHHUH
KJINMarTa,
TIPUHIIATIBI
OEepEKIIMBOTO
IIPOM3BO/ICTBA,
a¢hHexTUBHO
JICVICTBOBATh B

B o0J1acTH 3K0JI0rM4eCKOr0 BOCIIMTAHUS

- c(OpMHUPOBAHHOCTH IKOJIOTUUECKON
KYJbTYpbl, IOHUMAaHUE BIUSIHUS COLUATIBHO-
DKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPENIbl, OCO3ZHAHUE
rJI00JIBHOTO XapaKTepa SKOJOTUUECKHUX
npo0JieM;

- IUIAHUPOBAHUE U OCYLIECTBICHUE ICMCTBUI
B OKPYXKAaIOIIIEH Cpesie Ha OCHOBE 3HAHMS
1[eJIEN YCTOMYMBOrO pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HENPUATHE ICUCTBUN,
MIPUHOCSIIUX BPEl OKPYKAIOLIEH CPEE;

- YMEHHUE MPOTHO3UPOBATH HEOIArONPUATHBIE
JKOJIOTUYECKHE MOCIEACTBUS
NPEANTPUHUMACMBIX JICUCTBUN,
peAoTBpallaTh UX;

- cpopMUpOBATH NMPEJICTABIICHUS: O XUMHUYECKOM
COCTaBJISIFOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU
XUMUU B IO3HAHUU SIBJICHUN TIPUPO/IbI, B HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbI IMYHOCTH, €€ (YHKIIMOHATIHLHOM
IPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUs TPAKTUYECKUX
3aJ1a4y ¥ 9KOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

- YMETb COOJII01aTh MPaBUIIa IKOJIOTMUYECKU
1[€JI€CO00PA3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JIESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKarUIEH MPUPOJTHON CPENIbl; YUUTHIBATH OMMACHOCTH
BO3JICHCTBUSI HA XKUBBIE OPTAHU3MbI OTIPEICICHHBIX
BEIIECTB, IOHMMAs CMBICII IIOKA3aTeNs MPEACIbHON
JIOITYCTUMOM KOHUEHTPALMU




lIpE)Z’)BBI‘{aI\/'IHI)IX

- paCHIMPCHUC OIIbITA ACATCIbHOCTH

CUTYyalHsIX HKOJIOTHYECKOMN HAIIPaBIECHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4€OHO-

MCCIIEI0BATEIIbCKOM, IIPOCKTHOM U

COIIMAIbHOMN AESTEIbHOCTH;
[IK 2.2. -OBJIAJICHUE  yYMEHUAMHM W HAaBBIKAMH | - BJIAJIETh OCHOBHBIMU METOJAMHU HAYYHOT'O NTO3HAHMS
BeimossaTe Pa3JIMYHBIX BUJIOB MO3HABATEJIbHOM | BEIIECTB U XUMUYECKUX ABJICHUH (Ha0II01eHne, U3MEPEHNE,
OCHOBHBIC BU/IBI | TEATEIBHOCTH JJI1 U3YUYEHUSI PA3HBIX CTOPOH | SKCIEPUMEHT, MOAECIUPOBAHUE);
pabor 1o OKpYKaIoLIero Mupa; -peuaTh KCIEepUMEHTAIBHBIE 3a1a4u IO TeMaM "'MeTasuisr”
00CITy)KUBAHHIO | - MIPUMEHEHUE OCHOBHBIX METO/JOB Mo3HaHus | U "HeMetaibl") B COOTBETCTBUU € MPaBUIIAMHU TEXHUKU
TPAaHCPOPMATOP | (HabIoaeHHs, HAYIHOrO SKCIIEPUMEHTA) UIs | OE30MACHOCTH TIPH OOPAIIEHNH C BEIIECTBAMHE U
OB 1 U3YYEHHUs PaA3IMYHBIX CTOPOH XHMHUYECKHX | JJAOOpATOPHBIM 000pPYA0BaHUEM; IPEICTABIATH PE3YIbTAThI
ng°6pa3OBaTeH OOBEKTOB W  MPOIECCOB, C KOTOPHIMH | XHMHYECKOIO SKCIIEPUMEHTA B (DOPME 3aIUCH YPaBHEHUI
e _ | BO3BHHUKaeT HEOOXOJIMMOCTh CTAJIKUBAThCS B | COOTBETCTBYIOLIUX peakUuil U (OPMYIUPOBATH BBIBObI HA
iﬁzgiiﬁqecmn npogeccroHanbHoil chepe; OCHOBE ITHX PE3yJIbTATOB

-yMETb YCTaHABIUBATh 3aBUCUMOCTh (PU3UKO-XUMHUECKUX
CBOMCTB HEOPTraHUUYECKUX BEIECTB OT CTPOEHUS ATOMOB U
MOJIEKYJI, a TAK)KE TUIA KPUCTAJUIMUYECKON PEIIETKH

- KJaccu(uIMpoBaTh HEOPraHUYECKHUE BEIECTBA B
COOTBETCTBHUHU C UX CTPOCHUEM

-YMETh YCTaHABJIMBATh 3aBUCUMOCTh (PU3UKO-XUMUUECKUX
CBOMCTB OPraHWYECKUX BEIIECTB OT CTPOCHUSI MOJICKYI
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[1K 2.3
BrinonHATh
OCHOBHBIE BU/IbI
paboT mo
00CITy>KUBaHUIO
o0opy1oBaHUs
pacnpenenuTeNb
HBIX YCTPOMCTB
AIIEKTPOYCTAHOB
OK, CHCTEM
pENECUHBIX
3aIUT U
aBTOMAaTU3UPOB
aHHBIX CUCTEM

- OBJIAJICHHE YMEHUSMHU OIPENeNiATh LI U
3aJaun JEeSTEIbHOCTH, BBIOMpATh CpEACTBA
JUI MX JIOCTHKCHHS Ha MPAKTHUKE;

- OBJIAZICHE YMEHUSIMH [TPOrHO3UPOBATh
HeOJIaronpusTHbIE SKOJIOTUYECKHE
HOCJIE/ICTBHS MPEITPUHUMACMBIX JIeHCTBUH,
peoTBpaIaTh UX;

WCIOJIb30BAaHUE PA3TUYHBIX HCTOYHUKOB
JUIST TIONMyYEHUs] XUMHUYECKOW HH(OpMaIuH,
yMEHUE OIICHUTh €€ JOCTOBEPHOCTb IS
JOCTHKEHHSI ~ XOPOIIUX  PEe3ylbTaToB B
npodeccuoHanbHOM cdepe;

- YMETb COOJII0IaTh MPaBUiIa SKOJIOTHICCKH
11E€JICCO00PA3HOTO TIOBEICHHS B OBITY H TPYIOBOM
JEATEILHOCTH B IEJIIX COXPAHEHUS CBOETO 3JI0POBBS U
OKpY KaroIel MPUPOTHOHN CPeIbl; YIMTHIBATH OMTACHOCTH
BO3JICHCTBHSI HA KUBBIC OPTraHU3MBI OTIPEICIICHHBIX
BEIIIECTB, TOHUMAsT CMBICIT ITOKa3aTeIIs MPEACTbHON
JOTTYCTUMOM KOHIICHTPAITU!

-OILICHUBATh TIOCEACTBHUS OBITOBOM M MPOU3BOICTBEHHOMN
JIESITEIbHOCTH YEJI0BEKA C ITO3UIIMI DYKOIOTHYECKOH
0€30IacHOCTH.
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2. CTpyKTypa 1 conepkanue 001meo0pa3zoBareibHOM JMCHUILIMHBI « XUMUD)

2.1 O0beM JUCUMILUIMHBI U BHAbI y4eOHOH padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 72
B T.4.

OcHOBHOE coJep:kaHue 64
BT. 4..

TEOPETUUICCKOE 00yUCHHE 30
MPaKTUYECKUE 3aHATHS ( T.4. KOHTPOJIbHBIE PAOOTHI) 24
1abopaTopHBIC 3aHATUS 10
IIpodeccnoHAIBLHO-0PUEHTUPOBAHHOE COAEePKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOPETUUECKOe 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 4
IIpome:kyTouHasi aTTecTanus 5

(nnddepeHIpOBaHHBII 3a4€T)
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2.2 TeMaTHYeCKHIl IJIAH U COJIePKAHNE TUCHUILTHHbBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | DopmMupyembie
OPHMEHTHPOBAHHOE), T1A00PATOPHBIE U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU
pa3iesnoB U TeM YacoB | KOMIIETEHLMH
MOAYJIb
1 2 3 4
OcHoBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOE coJepkaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHune 2
aTOMOB CoBpemeHHass Mojzielib cTpoeHusl atoma. CHMBOJIMYECKHM S3BIK XUMHUH. XUMHUYECKUU
XUMHYCCKUX AIIEMEHT. DJIeKTpoHHasi KoH(purypanus aroma. Knaccudukaruss XuMHUYECKUX 3JI€MEHTOB
JJIICMCHTOB H (s-, p-, d-amements). BaneHTHBIC 37eKTpOHBI. BaneHTHOCTh. DIEKTpOHHAs TPUPOAA 2
1pupoaa XUMHUYECKOHN CBSI3U. DIEKTPOOTPULATENBHOCTh. BUIbI XUMUYECKOH CBSI3H (KOBaJE€HTHAS,
XHUMUYCCKOH MOHHAs, METaJUIMYECKas, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
CBA3N IIpakTHyeckue 3aHATHA 2
IIpakTnueckoe 3anaTve 1. Pemenwe 3agaHuili Ha UCHOJIB30BaHUE XUMHUYECKOU
CMMBOJIMKM M Ha3BaHUW COCIWHEHWW IO HOMEHKJIAType MEXIYHAPOJHOIO COHO3a
TEOPETUYECKOW M TPUKIATHOM XHMUUA W TPUBHUAIBHBIX HA3BaHWUWU JJISI COCTaBJICHUSA
XUMHUYECKUX (OpPMYJl JIBYXaTOMHBIX COCAMHEHUN (OKCHIOB, CYIb()PUAOB, THIPUIOB U 2
T.IL.) ¥ APYTUX HEOPTaHUYECKUX COCTMHEHUMN OT/ACIbHBIX KJIACCOB.
[IpakTrueckue 3ajaHNsl HA YCTAHOBJICHHUE CBS3U MEXK]Yy CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M TEPUOJAUYECKUM HW3MEHEHUEM CBOWMCTB XMUMHUUYECKHX JJIEMEHTOB M HUX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM [lepnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Tepuonnuecknii | IlpakTHYecKHEe 3aHATHS 2 OK 02
3aKOH M Tabmia IIpakTnueckoe 3ansarue 2. [lepuoanueckas cucteMa XuMuueckux 3nemeHToB .M. 5

JLU.

MenneneeBa. @usnueckuid cmoici [lepuoanueckoro 3akona J[.M. Menaeneena.
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Menngeneena

3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0XHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XMMUUYECKOTO 2JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Penienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HA XapaKTEPU3ALUIO
XAMHYECKHUX 3JIEMEHTOB «MeTauinueckue / HeMeTaNINYESCKUE CBOMCTBA,
AIEKTPOOTPULIATETBHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJI0KEHUEM B MEPUOJIUUYECKON CUCTEME XUMHUUYECKUX 3iieMeHTOB J[. M.
MenneineeBay

Paszpges 2. XumMu4yeckue peakumu 10
Tema 2.1. Tunel | OcHOBHOE coep:kaHue 4 OK 01
XUMHAYECKUX Teopernueckoe o0yueHune 2
peaxnui Knaccudukaiuys v TUIIBI XUMUYECKUX PEAKIIUN C YYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHHI pEaKIMil COeIMHEHUS, PA3JI0KEHUs, 3aMeIlleHUs], 0OMeHa, B T.4.
peaKuuii TOpeHHs], OKUCIIEHUSI-BOCCTAHOBJICHUS.
YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U 2
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
B MIPUPOJIC, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEEITCIHbHOCTH OPraHU3MOB
IIpakTHyeckune 3aHATHUSA 2
IIpakTuueckoe 3ansatue 3. KosmuecTBeHHbIE OTHOIIEHUS B XUMUU. (OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHHM U PAcCUEThl MO YPAaBHEHUSM XHUMHUYECKHX PEAKIUH.
Monb Kak equHHIA KOJIMYECTBA BelecTBa. MosgpHasi Macca. 3aKOHbI COXPAHEHHUSI MaCChl 9
U SHepruu. 3akoH ABoraapo. MossipHbIil 00beM razoB. OTHOCUTEIbHAS TUIOTHOCTh Ia30B.
Pacuersl Mo ypaBHEHHMSIM XUMHUUYECKUX pEaKIUid C HCIOJIb30BAaHHUEM MacChl, 00beMa
(HOpMaJbHBIE YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaep:xaHue 4 OK 01
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Onexrponurnyec | Teoperuueckoe o0yyeHnue 2 OK 04
Kas nuccounanus ([Teopust 3A€KTpOJUTAYECKON auccounannd. WOHBL. DIEKTPOJIUTHI, HE3JIEKTPOJIUTHI.
1 MOHHBIN 00MeH |Peakunn nmonHoro oomena. CocraBiieHUE peakuuii HOHHOTO OOMEHa MyTeM COCTaBJICHUS 2
UX TIOJIHBIX W COKpAlI€HHBbIX MOHHBIX YpaBHEHHMHA. KHCIOTHO-OCHOBHBIE pEAKIUU.
3ajaHus Ha COCTABJICHUE NOHHBIX PEAKIUI
JlabopaTtopHble 3aHATHSA 2
JlabopatopHoe 3ansaTue Nel. “TUIbl XUMHUYECKUX PEAKLIMA™ .
HccnenoBanrie TUMOB (TI0 COCTaBY M KOJIMYECTBY UCXOJIHBIX M 00OPA3YIOIIUXCS BEIIECTB) 2
Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOro oOMeHa,
OINpPEJIETICHUE CPEbl BOJHBIX PACTBOPOB. 3a/1aHHs HA COCTABJICHUE MOHHBIX PEAKIUHI
KonTpoabnas
CrpoeHue BelecTBa U XUMUYECKHUE PEAKIINH 2
pabora 1
Pazgen 3. CTpoeHue U CBOHCTBA HEOPTraAaHMYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOE coaep:xaHue 4 OK 01
Knaccudpuxauus, | Teoperndeckoe ooyyenne 2 OK 02
HOMCHKJIATypa U |[IpeameTr Heopranudeckon xumun. Knaccudukanus Heoprannueckux Bemects. [Ipocteie IIK 2.2
CTPOCHUE U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUABI, THIAPOKCUIBI,
HEOPTaHMYECKUX |KHCIIOTHI, COJIM). B3anMOCBS3b HEOPraHMYECKUX BEUIECTB. ATpEraTHbIE COCTOSIHUS
BEILIECTB BenlecTBa. Kpucrannuueckue u amop@Hble BemiecTBa. THUITBI KPUCTATNIMYECKUX PEIIETOK 9
(aToMHas1, MOJIEKYJISIpHAsl, HOHHASI, METaJNIn4YecKasi). 3aBUCUMOCTh (PU3HUYECKHUX CBOWCTB
BEILECTBA OT TUNA KPUCTAINYECKON PEIIETKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH
BEIIECTB OT BU/Ja XUMUYECKOMN CBSI3U U TUIIA KPUCTALINYECKOU pemeTKU. [IpuunHbl
MHOT000pa3us BEIIECTB
IIpakTHyeckune 3aHATHUSA 2
IIpakTnyeckoe 3ansitue 4. HoMeHkIaTypa HEOPraHMYECKUX BEILIECTB: HA3BAHUE
BELIECTBA UCXOJIS U3 UX XUMHUUECKON (POPMYJIbI U COCTABICHUE XUMHUECKON (hOPMYIIbI 9

MCXO0/1s1 U3 Ha3BaHUs BellecTBa 1o mexayHapoaHoil (MIOITAK) win tpuBuansHOM
HOMEHKJIaType.
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Pemenne npakTuyeckux 3afaHuil Mo Kiaccu(uKaluuy, HOMEHKJIAType M XUMHUYECKHUM
dbopMmyramM HEOPTraHWYECKUX BEIIECTB PA3MYHBIX KJIACCOB (yrapHbIM Ta3, YIJIEKUCIBINA
ra3, aMMHUaK, TaileHas U3BeCThb, HeralleHasi U3BeCTh, MUThEBas COa U APYIHX): Ha3bIBATh
U COCTaBJIITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHAIICKHOCTh K KIIACCy.
Wcrounnku xumudeckol nHGpopManuu (CpeicTB MaccoBoi nHdopmaimu, cetb Mintepuer
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKHUX
BEIIECCTB

OcHoBHOE coep:KaHue

TeopeTquCKoe oﬁyqeﬂue

Metamiel. OOmue (¢u3MUecKue W XHUMHYECKHE CBOWcTBa MeTamioB. (CrocoOsl
NOJIy4eHHUsl. 3HAYEHHE METANIOB M HEMETaUIOB B MPUPOJE M KUZHEAEATEIbHOCTH
yelnoBeka M opranu3smMoB. Koppos3usi MerayuioB: BUIBI KOPpPO3UH, CIIOCOOBI 3alllUTh
METaJUIOB OT KOPPO3UHU

Hemerambl. O0mue Qusnyeckue M XUMUYECKHE CBOMCTBA HEMETAJUIOB. THIHUYHBIC
cBoiictBa HemetawioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COCIMHEHHMA
HeMeTauioB. KpyroBopoThl OMOTE€HHBIX JIEMEHTOB B PUPOJIC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHMUYECKUX BEIECTB (OKCUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COETMHEHUH, BBICIIUX OKCUIOB M TUAPOKCHIOB

IIpakTuyeckue 3aHATHS

IIpakTnueckoe 3ansitue S. CocTaBieHUE YPAaBHEHUN XUMUYECKUX PEAKIIMN C yHaCTHEM
IIPOCTBIX M CIIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB
METaJIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX KUCIOT, OCHOBAHMIA
1 aM(OTEPHBIX THIPOKCUAOB; HEOPTAHUUECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAaB,
NoJIyuyeHue U 0e30MacHOe UCTIOIb30BaHUE BaXKHENIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEATEIBHOCTH YEJI0OBEKA

OK 01
OK 02
IIK 2.2

Tema 3.3.

OcHOBHOE coaep:xaHue

OK 01
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Unentuduxarus | JlabopaTopHble 3aHATHS 2 OK 02
HeopraHnveckux |(JlaGopaTopHoe 3ansTue No2. «neHTnuKaIys HeOPraHMIECKUX BEIIECTBY. OK 04
BEILIECTB Pemienne OSKCIEpUMEHTANBHBIX 3aJad IO XUMHUYECKMM CBOMCTBAM METAUIOB U
HEMETAJUIOB, 110 PACTIO3HABAHUIO U MOJIYYEHUIO COCTMHEHUN METAIIJIOB U HEMETAILJIOB. 2
Wnentuduxaiusi HEOPraHUIeCKNX BEUIECTB C HUCIMOJIb30BAHUEM UX (DPU3MKO-XUMUYECKUX
CBOMCTB, XapaKTEpPHBIX KaueCTBEHHBIX peakuuii. KadecTBeHHbIE peakuuu Ha cyinbdart-,
KapOOHAT- M XJIOPH/I-AHUOHBI, HA KATHOH aMMOHUS
KonTpoabnas .
CBolicTBa HEOPTraHMYECKHUX BEILIECTB 2
pabora 2
Pa3znean 4. CrpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB 24
Tema 4.1. OcHoBHOE coaep:xaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0ydenue 2 IIK 2.2
CTpOCHHUC U [TosiBneHME M pa3BUTHE OPTAHMYECKON XUMUH Kak Hayku. [IpenmeTr oprannyeckoi
HOMCHKJIaTypa  [XuMHH. MeCcTO U 3HaUeHHE OPTaHUYECKOW XMMUU B CUCTEME ECTECTBEHHBIX HayK.
OpraHUYecKuX  [XMMHMUYECKOE CTPOCHUE KaK IOPSAJOK COCIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BEILIECTB BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMUYECKOI'O CTPOEHUS OpPraHUYECKUX
coenuHeHuid A.M. DbBytiepoBa. VYTIIepoAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI.
3aBUCUMOCTh CBOWCTB BELIECTB OT XMUMHYECKOTO CTPOEHHMS Mojekysl. WM3omepus u 9
U30MEDBI.
[lonsitue o ¢ynkuuoHansHOM rpymnme. Pagukan. [lpuHnuner — kinaccudukamuu
OpPraHWYECKUX  COEOUMHEHMU. MexIyHapoiHas  HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHudeckux  coeauHeHuil. I[lonatue 00  a3oTcoaepkamux
COEJIMHEHHUAX, OMOJIOTMUECKU aKTHBHBIX BelllecTBax (yrjeBojax, >KHpax, Oeikax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, NOJUMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATUSA 2
IIpakTnueckoe 3ansitue 6. HomeHknaTypa OpraHMYecKMX COEOUHEHHN OTAEIbHBIX
KJIACCOB (HACBIILICHHbIE, HEHACHIIIEHHbIE U apOMATHUYECKHE YIJIEBOJIOPOJbI, CIHUPTHI, 2

(GheHObI, aNbJIeTH/bl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Ap.) CocTaBieHUE MOJHBIX U
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COKpAILIEHHBIX CTPYKTYPHBIX (OpMYJ OpraHMYECKUX BEIIECTB OTACIbHBIX KJIACCOB,
UCIIOJIb3Ysl UX Ha3BaHMS MO CHUCTEMATHYECKOM W TPUBHAIBHOW HOMEHKJAType (STUJIEH,
alleTWICH, TIUUEpuH, (eHomn, (opmanbaeruj, yKCycHash KHUCIIOTa, TIUIUH). PacueTs
npocreiied (opMysbl OpraHuYeCKON MOJIEKYJIIbI, KCXO0JISl U3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COeIMHEHUN

OcHOBHOE coaepxaHue

12

TeopeTquCKoe oﬁyqeﬂue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAUHECHUN OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMA W HOMEHKJIATYPHI BHYTPH KJIaCcCa; TOMOJIOTUUECKHUH PSJT U
oOmiast gopmyna; uzomepusi; (GU3MUYECKUE CBOMCTBA;, XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYEeHUS]):

— HIPCACIBbHBIC YITICBOJOPOIbI (aJ'IKaHBI u HHKHO&HK&HH). FopeHHe MCTaHa KaK OJHMH M3
OCHOBHBIX HCTOYHHMKOB TCIIJIa B IIPOMBINUJICHHOCTH H 6BITy. CsoiicTBa IMPUPOAHBIX
YIJICBOAOPOA0B, HAXOXKIACHUC B ITPUPOAC U IIPUMCHCHUC aJIKaHOB;

— HCIIPCACIIbHEIC (aJIKeHBI, AJIKUHBI K aJ'IKaI[HeHBI) H apOMaTHYCCKHUC YIJICBOAOPOAHLI.
FOpGHI/IG AllCTUIICHA KaK HMCTOYHHK BBICOKOTCMIICPATYPHOI'O INNIAMCHH I CBAPKHU U
PE3KU MCTAJIJIOB

— KHUCJIOPOACOJEPKAIME COCIUHEHUS (COUPTBI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI M
3GuUphl, albIeruabl M KETOHBI, >KHUpbI, yriaeBojabl). IlpakThueckoe NpUMEHEHHE
ATWIEHIJIMKONS, IHuepuHa, (enona. [Ipumenenune Qopmanpaernia, auneraabAeruia,
YKCYCHOM KHCJIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MoMoIIHe CBOWCTBA
MBbLIa

—  a3oTcoJep)KamiMe  coeluHeHuss  (AMHHBI U AMUHOKHUCIOTBI,  O€NKH).
BricokoMoONIeKyIsipHbIE  COSAMHEHUS! (CHHTETHYECKHME ¢ OWOJIOTMYECKU-aKTHBHBIC).
Monomep, momumep, CTpYKTypHOe 3BeHOo. [lommmepusarus JTHIIEHa Kak OCHOBHOE
HaIpaBJICHUE €0 MCTIOIb30BaHMUS.

["'eHeTHUeCKas CBSA3b MEXKTY KJIacCaMU OPraHUYCCKUX COCTUHEHUN

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ansitue 7. CBOICTBA OPraHUYECKUX COEAMHEHUN OTMEJIbHBIX KJIACCOB
(TpuBHAIbHAsT W MEXAYHApOJHAs HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI

OK 01
OK 02
OK 04
IIK 2.2
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MOJIy4EeHHs): MpeeibHbIE (aJKaHbl U UKIIOAIKAHBI), HEMPEAEIbHbIC (AJIKEHBI, AIKUHBI U
aJIKaJUEHbI) U ApOMATUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIIOTHI
u 3dupsl, anbaeruibl U KETOHbI, aMUHBI M AMHUHOKHCIOTHI, BBICOKOMOJICKYJISPHBIC
COCJIMHEHHUS. 3aJlaHus Ha COCTABJICHUE YPaBHEHUN XMMHUYECKHX PEaKIMi C ydacThem
OpraHNYeCKUX BEIIECTB HA OCHOBAHUHU UX COCTaBA U CTPOCHUS

IIpakTnyeckoe 3ansitue 8. CocrtaBieHue cxeM peakuuii (B TOM YHCIE IO
NPEMIOKEHHBIM LIETIOYKaM MPEBPALEHUI), XapaKTEpU3YIOIUX XUMUYECKHUE CBOWCTBA
OpPraHUYECKUX COCIUHEHHI OTAENBHBIX KJIACCOB, CHOCOOBI MX TMOJYYCHHs M Ha3BaHUE
OPTraHWYECKUX COECIMHEHUM 110 TPUBHAIBHOW WIIA MEXIYHAPOAHOM CHUCTEMATHYECKON
HOMEHKJIAType.

Pemienne npakTUKO-OPHEHTHUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha  CBOMCTBA
OpraHUYECKUX COCITMHEHUN OTAEJIbHBIX KJIACCOB

JlabopaTopHble 3aHATHSA

JlabopaTtopnoe 3amsitue Ne 3. “[IpeBpallleHHsi OpraHWYECKUX BEILIECTB MpPH
HarpeBaHuu'".

[TonydyeHue 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB. MOAEIMpOBaHUE MOJIEKYJ U XUMUYECKUX
IIPEBPAIICHNN HA TPUMEPE ITaHA, STUIICHA, AllETUIICHA U JP.

Tema 4.3.
Nnentudukarus
OpraHUYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHUE B
OBITOBOM U
IIPOM3BOJICTBEHH
OU NesITeIbHOCTH
yeJIoBeKa

OcHoBHoOE coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHeHus. [IpuMeHeHHEe W OWOJIOTMYECKas pOJIb YIJIEBOJIOB.
OKHCJICHHE YTICBOJIOB — HCTOYHUK SHEPTUH KMBBIX OpraHn3MoB. O0JacTH MPUMEHEHUS
aMUHOKHCIOT. [IpeBparieHus OENKOB MHINKM B OpraHu3Me. buojornveckue (yHKIIAN
OenkoB. buosorudeckre (GyHKIUMH KUPOB. PO OpraHWYECKOW XMMHH B PCIICHUH
1po0JIeM MHIIEeBO 6€301aCHOCTH

Ponp opranmueckoil XuMUK B PEIICHUHM MPOOJIEM SHEPTeTUYECKOW Oe30MacHOCTH, B
Pa3sBUTUM MEIWLMHBI, CO3JaHWA HOBBIX MaTE€pPUAIOB, HOBBIX MCTOYHUKOB JHEPrUU
(ayIbTE€pHATUBHBIE UCTOYHUKYU 3HEPTrun). ONacHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MbI
OPraHWYeCKUX BENHIECTB OTJEJIbHBIX KJIAacCOB (YIJIE€BOJOPOJbI, CIHUPTHI, (PEHOJbI,

OK 01
OK 02
OK 04

19




XJIOPOPTaHUYECKHE MPOU3BOJHBIE, AJIBJACTUIIBI M JIP.), CMBICI TMOKa3aTeNsl MpeaebHO
JOTTYCTUMOM KOHIICHTPAIIUU

JlaGopaTopHble 3aHATUA

JlaGopaTopHoe 3ansiTue Ned. “HMnentuduxaiys OpraHM4eCKUX COCITMHEHUN OTIEIbHbIX
KJIaCCOB”’

Nnentudukamuss OpraHUYECKUX COSAMHEHUN OTIEIBHBIX KJIACCOB (HA TMpUMEpe
aNbACTUIOB, Kpaxmajia, YKCYCHOM KHCIOTBHI, OCJIKOB W T.I.) C HUCIOJb30BAaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiui. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTUYECKOTO
CUTHaJa C TOYKW 3PEHUS] XUMHUUYECKUX IMPOIECCOB IMPU MPOTEKAHWU KAueCTBEHHOMU
peaKInu, MO3BOJITIONIEH WASHTU(PHUIIUPOBATD MPEJI0KEHHBIC OPraHUYECKIE BEIeCTBA

Kontpousuas CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BEILECTB
padora 3
Pase 5. KuHeTu:lecmde U TePMOJAUHAMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX
peakuui
CxopocTb OcHoBHOE coJep:KaHue OK 01
XUMHYECKUX OK 02
pEaKIuu.
XHUMHYECKOE
paBHOBECHE

Teopernueckoe o0yueHune

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3iMyYHbIX (PaKTOPOB: MPHUPOABI PearupyroLInX
BEIICCTB, KOHIEHTPALIUUM pEarupyrolux BELIECTB, TEMIEPATypbl U  ILIOLALU
pEaKkIMOHHON TMOoBEepXHOCTU. TemnoBble 3((PEKTHl XUMUYECKUX peakluid. OK30- U
DHJIOTEPMUYECKUE, PEAKLIUH.

O6paTuMOCTh peakimii. XMMHUYECKOEe PaBHOBECHE M €ro CMENICHHWE TMOoJ JeWCTBUEM
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pa3IMYHbIX (PaKTOPOB (KOHIICHTpAIUsl PEareéHTOB WJIM MPOJYKTOB PEaKIUH, JTaBJICHHE,
TeMmreparypa) s CO3JaHWS ONTUMAJBHBIX YCJIOBHUH MPOTEKAHUS XUMHYECKHUX
npoueccoB. [Ipunuun Jle [larense

IIpakTH4yeckue 3aHATHS 2 OK 01

IIpakTuyeckoe 3ansitue 9. PenieHne npakTUKO-OPUEHTUPOBAHHBIX 33JlaHUN HA aHAIIU3 OK 02

(bakTOpOB, BIUAIONINX HA U3MEHEHHE CKOPOCTH XMMUYECKON peakiuu, B T.4. C MO3ULIUN

HKOJIOTHYECKH 1€71eCO00pa3HOro MOBEICHUS B ObITY U TPYJIOBOM JEATEILHOCTH B LENSIX

COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIICH NPUPOTHON CPEIbl. 2

Pemenue nmpakTuko-opueHTHUPOBAHHBIX 3aJ]aHul Ha NpuMeHeHue npuniuna Jle-Illarense

JUTSL HAXOKJICHUSI HAMPABIICHUS CMEIICHUS PaBHOBECHS XUMHUYECKOW PEaKIuu U aHau3

(haKTOPOB, BIMSIIONINX Ha CMEIIEHNE XHMHUYECKOTO PABHOBECHS
Pa3znea 6. PacTBOpHBI 4
Tema 6.1. OcHoBHoOE coaep:xaHue 2 OK 01
Ionsitue o Teopernueckoe o0yuenne 2 OK 02
pacTBOpax PactBopenue kak ¢uzuko-xumuueckuit mpoiecc. PactBopbl. CriocoObl TPUTOTOBIICHUS OK 07

pactBopoB. PactBopumocTh. MaccoBass J07s pacTBOpeHHOro BemiecTBa. CMbICT

MoKasaTelis MPEeeTbHO IOMYyCTUMOW KOHIICHTPAllUM U €r0 HUCIOJIb30BAaHUE B OIEHKE

HKOJIOTMYECKOI 0€30I1acHOCTH.

[IpaBuma SKOJOTUYECKHU 11€JI€CO00PA3HOTO TTOBEACHHS B OBITY U TPYIOBOM NEATEILHOCTH 2

B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOU Cpelbl; OMacHOCTh

BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.

Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUYCTHBIX  3aJaHW  HA  PacTBOPHI,

WCTIOJIb3yeMbIe B OBITOBOW M MPOU3BOACTBEHHOM EATEIHLHOCTH YETIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Hccnenosanue  (JlaGopaTopHbie 3aHATHS 2 OK 02
CBOUCTB JladopaTopHoe 3ansaTHe Ne 5. «[IpHroTOBIEHNE PACTBOPOBY. ) OK 04
pacTBOpOB [IpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBo, %) KOHUEHTpaluu (C MPaKTHKO-
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OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U OIIPEICTICHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepkanue (couepmaﬂne NMPUKJIAAHOTO MOI[yJIﬂ)

Paznea 7.

XuMuUs B ObITY U IPOU3BOJACTBEHHOM eSITEJIbHOCTH YeJI0BEKA

Xumus B ObITY H
MIPOU3BOICTBEHH
OM IeSITENbHOCTH
YeJlioBeKa

OcHoOBHOE coaepxaHue

»

Teopernueckoe o0yuenme

Hogelime 1OCTHXKEHUST XUMUYECKON HAYKH U XUMUYECKON TEXHOJIOTMU. Ponb xumuu B
00eCIIeYeHNN 3KOJIOTHUECKON, DHEPTrEeTUIECKON W THUIIEBOW OE30MacHOCTH, Pa3BUTHU
MenuuuHbl. [IpaBuiia moucka M aHaiv3a XUMHYECKOM HHOOpPMalMKU U3 Pa3TUYHBIX
UCTOYHUKOB (Hay4yHass M y4yeOHO-Hay4yHas JuTepaTypa, CpEACTBa MacCOBOM
uHpopmanuu, cetb MIHTEpHET)

IIpakTuyeckue 3aHsATHS

IIpakTnyeckoe 3anaTue 10. Ilouck M aHanu3 KEHWCOB O NPUMEHEHUM XUMUYECKUX
BELIECTB U TEXHOJIOTUH C y4eToM OyAyliei npoeccuoHanbHON AEITEIbHOCTH MO TEMaM:
BaKHEHIINE CTPOUTEIIBHBIE MATEPUAiIbl, KOHCTPYKIIHOHHBIE MaTe€pHalbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuabl MJis 3JIEKTPOHUKH, HaHOMATepuasbl, TEKCTHJIbHBbIE BOJOKHA,
VUCTOYHUKU OHHEPrud, OPraHWyeCKHe | MUHEpaIbHbIE YAOOpPEHUs, JEKAPCTBEHHBIE
BEIIECTBAa, ObITOBAass XUMUS.

IIpakTnueckoe 3ansitue 11 3ammra: [IpencraBinenue pe3ynbTaTOB PELICHHS KEHCOB B
dbopmMe MUHH-JIOKJIa/Ia ¢ IPe3eHTalueH

OK 01
OK 02
OK 04
OK 07
IIK 2.2
IIK 2.3

IIpoMe:xyTouHAs aTTecTANMSA MO AUCHUIINHE (T depeHIIHPOBAHHBIN 3a9€T)

Bcero

72
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3. YcioBus peajiu3anuu NporpaMMbl 0011e00pa3oBaTeIbHON JUCHUILIHHBI

3.1. TpeﬁoBaHml K MUHUMAJIbHOMY MaTe€PUAJIBbHO-TEXHUICCKOMY o0ecrneyeHu10

JUtst peanu3auuyd MpOrpamMMbl JTUCHUIUIMHBL JOJDKHBI OBITh TPETYCMOTPEHBI
CIEyIOIINE CHEIHAbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMUYECKOH JTab0paToOpHH.

OGopynoBanne y4yeOHOro KkadOuHera (HArJSAAHbIE TOCOOMS): HAOOPHI
IaPOCTEPKHEBBIX ~ MOJEJNENM  MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTBHIX U CJIOKHBIX BEIIECTB M/WJIM KOJUICKIMU MOJIUMEPOB; KOJUICKIUS
TOPHBIX MOPOJ U MUHEpaJIoB, Tabnuila MeHxaeneeBa, yueOHble (GUIBMBI, TUGPOBBIC
00pasoBaTebHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsl: KOMIIBIOTED € YCTPOMCTBAMH
BOCIIDOM3BEJCHUSA  3BYKa, NPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIMIA.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUHM: MEH3YPKH,
MUIETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JYIbl, IPEIMETHbIE U MOKPOBHbIE
CTEKJIa, IUIAHIIETHI U KalelbHbIX peaklnid, (UabTpoBalibHas Oymara, IpOMbBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHbIE MAJIOYKH, IITATUBBI JJs MNPOOMPOK; MEpPHbIE LMUIUHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHbie muuHApudeckue (50-100 wmut), cTynmku c
nectukoM, (ap@opoBbie UalIKK, TUHIETH, GUIBTPH OyMa)kHbIe, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTA0OPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MOMYYEHUs ra3oB (WM MPOOMpKa C Tra300TBOJHON TPYOKOi),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPAaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mur); mmaTenau; MUHIETHI; TUTCeIbHBIC b,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b!1 Ju1st TUuTpoBanus (50 u 100 mut); MHAMKATOPHBIE OJIOCKU 7151 onpenenenus pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIBbHBIA UHAUKATOP; MUNeTku Ha 1, 10,
50 mi (wnm goszatopsl Ha 1, 5 u 10 M), OrOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WiAM aHaTUWTUYECKHE Bechl, pH-meTpsl,
CYIIWJIBHBIN 1mIKad, u Jp. 1abopaTopHOE 000PYI0BAHUE.

3.2. MupopmanuoHHoe obecnedeHne peaju3auu NporpaMmmbl
Jnst  peanuzanuu  mporpaMMbl  OuOimMoTedyHbld  GOHA  00pa30BaTEbHOMN
OpraHu3alMi yKOMIUIEKTOBAH TE€YAaTHBIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE W

uH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJOBAaHHBIC  JUISI  HWCIIOJIB30BAaHHUS B
o0OpasoBarenbHOM Tpoliecce.

23



3.2.1. IleyaTHble U3gaHusd

1. Audwunorenona, 1. B. Xumus: yaeOHUK ¥ MPAKTUKYM JIJIsI CPETHETO
npodeccuonanpHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-¢ u31., ucnp. u jgom. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. Heromuxuna, H. A. O6mas xumust: yueonuk s CITIO / H. A. lleronuxuna,
JI. B. MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3. Hukonbckuii, A. b. Xumus: Y4eOHHK M TPaKTUKYyM MPpodheCcCHOHAIBHOTO
obOpazoanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3znarensctBo FOpaiit, 2022 — 507 c.

4. Xumusi: yueOHUK AJis cpeaHero npodeccuonaabHoro oopazoBanus / 0. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penakiueit . H.
daneeBa. — 2-¢ m3j., epepad. u gon. — Mocksa: MznatensctBo FOpaiit, 2022 —
431 c.

3.2.2. JIonoIHUTENIbHBIC UCTOYHHUKH

1. I'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura a1 mpernogaBaTess: y4eo.-
MeTo. mocodue. — M. Akanemust, 2012 - 332 c.

2. Yepnukosa H. 0., Memepskona E. B. Pemaem 3agaun mo Xumuu
camocTtosTenbHo: yueOnoe mocodue / H. FO. Uepnuxona, E. B. MemepskoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

3. Pe3ankoB B. A. COopHUK ynpaXHEHHUI U 33]1a4 110 OPTaHUIECKON XUMHUH:
yuebHoe nmocooue / B.A. PesnukoB — Cankt-IletepOypr: Jlans, 2021 — 226 c.

4. Kanycruna A. A., Xanmpuenxko WM. TI'., JlubanoB B. B. OOmas wu
Heopranuveckas xumus. [Ipaktukym / A. A. Kanyctuna, M. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

5. Taopuensn O.C. Xumus: yueO. g cryd. npod. ydeO. 3aBeaeHHd /
O.C.I'abpuensn, U.T'. Octpoymos. — M., 2016.- 256 c.

6. I'abpuensn O.C. Xumus nis npodeccuii U CreruaibHOCTeH TEXHUYECKOTO
npoduiiss:  y4eOHMK JUIsi  CTyH. YyupexiaeHuil cpen. mnpod. obOpasoBanus /
O.C.I'abpuensn, N.I'. OctpoymoB. — 4-¢ u3a., crep. — M. : M3naTensckuii IeHTp
«Axagemus», 2017 — 272 c.

3.2.3. UnTepHeT-pecypchbl

1. hvsh.ru — Xypnan «Xumust B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XumMuu Ha caite
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynsipHbrit
IPOEKT «DJIeMeHThl bolbloil Haykw» MaTeMaTuhKa, aCTPOHOMHS, HAyKH O KU3HU,
Hayku o 3emsie). HoBocTW Hayku, KHUTH, HAy4YHO-TIOMYJSPHBIE CTATbH, JIEKIIHUH,
YHUUKIIONEINH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Calit HayYHO-TTOIYJISIPHOTO
KypHayIa « XUMUS U KUA3ZHBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema AUCTAaHIIMOHHOTO OOYYCHHsI, HAIIPABJICHHAS B IIEPBYIO OYepeb Ha
IOATOTOBKY K OJIMMIIMAJaM BCEX YPOBHEM — OT IWIKOJIBHBIX 10 MeXayHapoaHou.
CaliTcoiep’KUT OrpoMHOE KOJIMYECTBO 33j1ad, CIPYIITUPOBAHHBIX KaK MO TeMaM, TaK U
1o ojxuMnuagam. [1o BceM OCHOBHBIM pasziefiaM XUMUH MTPUBEAEH TEOPETHICCKUN
MaTepuan u pa3o0paHbl PEIICHHs] THITOBBIX 3a/1a4.

5. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIuHBIH CalT O
CBOMCTBaX XMMUYECKUX AIIEMECHTOB.

6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii Caiit
OHJIallH-00pa30BaHMs, 00pa30BaTEIbHBIX KYPCOB M BUJICOJCKIMH JISI IIKOJIBHUKOB,
CTY/ICHTOB U yuuTenei. ECTh HeCKOJIbKO KypCOB IO XHMUH.

7. http://www.xumuk.ru  CaliT 0 XHMHUH: KJIACCHUECKUE  YUCOHHKH,
CIPAaBOYHUKH, JHIIUKIIONEINH, MOWCK OPraHWYECKHX W HEOPTaHWYECKHX PEaKIIHH,
COCTaBJICHUE YPABHEHUN pEaKIIUH.

8. http://orgchemlab.com/ Caiit, moCBSIEHHBIN MpaKTHYECKOW padoTe B
nabopaTopuu

4. KOHTPOJIb M OLIeHKA Pe3yJ1bTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
AUCHUNIIMHBI

KoHTpoJib 1 olleHKa pe3yJbTaTOB 00y4YEHHUs! OCYIIECTBISIETCS MPENOAaBaTeIeM
B IIpoliecce TMPOBEACHUS MPAKTUYECKUX 3aHATUA U JIaDOpaTOpPHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBHITIOJHEHUS OOYYAIOMIMMUCS WHIWBUIYAIbHBIX 3aJaHUM,
IPOEKTOB, HCCIeAOBaHUN. Pe3ynbraTel OOy4YeHHs OIpeAessioT, 4To oOyuarouuecs
JOJDKHBI  3HATh, NIOHMMAaTb W JEMOHCTPUPOBATH II0 3aBEPLICHUU HW3YyYECHUS
JUACLUILIVHBL.

st popMupoBaHUsl, KOHTPOJS M OILEHKH PEe3yJbTaTOB OCBOCHHS Y4eOHOM
JUACLUIUIAHBI WCIIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOIPHUITUN, NPEACTABISAIOIIAs
co0011 KOMITJIEKC Y4EOHBIX MEPOIPHUSATHI, COTJaCOBaHHBIX C pe3yJbTaTaMu O0y4YeHUs
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeameTHble pe3yiabTaThl IO
qucuuruinie) u GI'OC CIIO.

Tunsl oteHOYHBIX

Ne (OK/IIK| Moayas/Pa3zaen/Tema | Pe3syabrar 00yueHust .
MeponpusiTHid

| | OcHoBHOE coepkaHue

1 dopmyaupoBarn
Pa3gen 1. OcHOBBI pMy:Hp
0230BbI€ MOHATHUA U

CTPOCHHUA BEILIECTBA
3aKOHbI XUMHUH
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

11

OK 01

CrpoeHue aToMOB
XUMHUYECKUX DJIEMEHTOB
Y [IPUPOJIA XUMHYECKON
CBSI3H

CocTaBiiTh
XUMH4Yeckue HopMyIIbl
COCIMHECHUH B
COOTBETCTBHU CO
CTEIICHBIO OKUCIICHUS
XUMHUYECKUX
3JIEMEHTOB, HCXOJIS 13
BAJICHTHOCTH U
AIEKTPOOTPULIATETHHOC
T™H

1. Tect «Ctpoenue
aTOMOB XUMUYECKHUX
AJIEMEHTOB U MPUPOAA
XUMHYECKOU CBA3M.

2. 3amauu Ha COCTaBIICHHE
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
Cynb()HUI0B, THAPUIOB H
T.IL.).

3. 3amaHus HA
HCIIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COEIMHEHUM 110
HOMEHKJIaType
MEXIYHAPOIHOTO CO03a
TEOPETUYECKON U
MIPUKIIATHON XUMUHU U
TPUBHAIBHBIX Ha3BAHUI
JIJISl COCTaBJICHUS
XUMUYECKUX (POpMyJT
JIBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
Cynb()HUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHUN OTIEIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[lepnoanueckuii 3aK0H
u tabimmna JI.1.
MenneneeBa

XapakTepu3oBaTh
XUMHYECKHUE DIIEMEHTBI
B COOTBETCTBUU C UX
MOJIO)KEHUEM B
MIEPUOANYECKOU
CHUCTEME XUMHUYECKUX
anemeHToB [[. M.
MenpeneeBa

1. Tect «Merammmnueckue /
HEMETAJIJTNYECKUE
CBOICTBA,
AIEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K DJICKTPOHY
XUMHYECKUX DJICMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHEM B
MEPUOJINYECKON CUCTEME
XUMHYECKUX DJIEMEHTOB
JI.1. MenpaeneeBay.

2. IlpakTrueckue 3a1anust
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

Ha YCTAaHOBJICHHUE CBSI3U
MEXy CTPOCHUEM aTOMOB
XAMHYECKHX DJICMEHTOB U
MEePUOTNIECKUM
W3MEHECHUEM CBOMCTB
XAMHYECKHX DJIEMEHTOB U
HUX COCIMHEHUH B
COOTBETCTBHH C
MTOJIOKCHHUEM
Ilepronnueckoii cucreme.
3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYECKHUE 3aaHus
Ha XapaKTepU3alHIo
XHMHUYECKHX DJICMEHTOB:
«Metanmuueckue /
HEMETAJUTNUCCKHC
CBOMCTBA,
AIEKTPOOTPULIATEHLHOCTh
U CPOJICTBO K DJIEKTPOHY
XUMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
1 MOJIOKCHHUEM B
MEPUOIUYECKON CUCTEME
XHMHUYECKHUX DJICMEHTOB
J.1. MenneneeBa»

Paszpnea 2.
XuMu4eckue peakuuu

Xapakrepu3oBaThb
THIBI XUMUYECKHX
peakuuii

Konrpoabnas padora
«CTpoeHue BeliecTBa u
XUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tunel XUMHUYECKUX
peakiuu

CocTaBsTh peakiuu
COEIMHEHUS,
pasyioxKeHust, 0OMeHa,
3aMeIeHH,
OKHMCJINUTEILHO-
BOCCTaHOBHUTEIIBLHEIE
peakuu

1. 3agaum Ha cocTaBlieHHE
YPaBHEHUU pEAKIUN:

— COCJIMHEHUSI,
3aMeIeHus, Pa3JIOKEHHUS,
oOMeHa;

— OKHUCJIUTEIIbHO-
BOCCTAaHOBUTEIbHBIX
peakiuii ¢
UCIIOJB30BaHUEM METO/1A
AJIEKTPOHHOTO OanaHca.
2. 3amauu Ha pacyer
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

MaccChl BEIIECTBA UM
00béMma

ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO
U3 YYaCTBYIOIIHX B
pEaKIINK BEIIECTB;
pacyEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJTYKTOB PEAKIIUHU, €CIIH
OJIHO U3 BEIIECTB UMEET
IpUMECHU

2.2

OK 01
OK 04

DIEKTpOIUTHYCCKAS
JIUCCOLIMALIASA U MOHHBIN
o0MeH

CocTaBisATh ypaBHCHUS
XUMHUYCCKUX PEaKITuU
HOHHOT0 OOM€eHa C
y4acTHEM
HEOPTaHUYCCKUX
BEIECTB

1. 3ananus na
COCTaBJICHHE
MOJIEKYJIIPHBIX U MOHHBIX
peakiuii ¢ yyacTuem
KHCIIOT, OCHOBaHUH U
COJIEH, YCTAHOBJICHUE
U3MEHEHUS KUCIIOTHOCTH
cpenbl

2. JJabopatopHas pabota
"Tunbel XUMUYECKUX
peakuin"

Paznen 3. Crpoenue u
CBOIICTBA
HEOPraHM4eCKHuX
BelIeCTB

HUccnenoBath
CTPOCHHE U CBOMCTBA
HEOPraHUuYeCKHX
BeIEeCTB

KounrpouabHas padora
«CBoiicTBa
HEOPraHU4YeCKHUX
BeLEeCTB»
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

3.1

OK 01
I[IK 2.2

Knaccuduxkanus,
HOMCHKJIATypa 1
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduimposatsb
HEOpraHUYeCcKue
BEILECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «<Homenkiatypa u
Ha3BaHHE
HEOPTaHUYECKUX BEIIECTB
UCXOJISl U3 UX XUMUYECKOU
dbopMyIbl UK
COCTaBJICHHE XUMHUYECKON
(bOopMyITBI HCXOIST U3
Ha3BaHM BEIECTBA MO
MEKTyHapOIHOU WIIH
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3ajmauu Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenuHeHus) B MOJIEKYJIE
(cmecn).

3. IIpakTueckue 3aqaHus
1o KJaccCU(pUKAaIHH,
HOMEHKJIATYpE U
XUMHYECKUM (hopMysiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTuecKkue 3a1aHus
Ha ONpeAesICHUE
XUMHYECKOU aKTUBHOCTHU
BEILIECTB B 3aBUCUMOCTH
BUJIa XUMHYECKOU CBI3U U
THUNA KPUCTAIIINYECKON
peleTKn

3.2

DK 01
DK 02
[1IK 2.2

DU3NKO-XUMHUESCKHE
CBOICTBA
HEOPraHUYECKHUX
BCIIICCTB

YcranaBiauBaTh
3aBUCHMOCTH (hU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYEeCKUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaK)Ke THIIa
KPUCTAJIINYECKON
pPELIETKU

1. Tect «OcobennocTn
XUMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCUIOB U COJIEM.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHUM
XUMHUYECKUX PEAKIUH C
Y4aCTUEM MPOCTHIX U
CIIOXKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUU 1 aM(OTEPHBIX
THIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBa U CIIOCOOBI
MOJTyYEHUSI.

3. IIpakTuko-
OpUEHTHUPOBAHHBIC
TEOPETUUECKHE 3aaHUs
Ha CBOMCTBA U MOJIyYCHHE
HEOPTaHWYECKUX BEIIECTB

3.3

DK 01
DK 02
DK 04

Nnentudukarus
HEOPTaHUYECKUX
BEIIIECTB

Hccaenosath
Ka4eCTBEHHbIC PEAKIINHI
HEOPraHUYEeCKUX
BCILIECTB

1. IIpakTuko-
OpUEHTUPOBAHHBIE
3a/IaHUS IO COCTABJIEHUIO
XUMHYECKUX PEAKIUN C
y4acTHEM
HEOPTaHUYECKUX BEIECTB,
UCIIOJB3YEMBIX IS UX
UJCHTU(UKALIMH.
2.JIabopaTopnas padora:
“Unentudukarus
HEOPTaHUYECKHUX
BEILIECTB”

Paznen 4. Ctpoenue u
CBOICTBA
OPraHu4ecKnx
BeleCTB

HccaenoBarb
CTpOEHHE U CBOMCTBA
OpPraHu4YecKux
BeIleCTB

KounrpouabHas padora
«CTpoeHue U CBOMCTBA
OPraHN4eCcKNX BelIeCTB)

4.1

DK 01
[1IK 2.2

Kiaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpTraHUYECKUX BEIICCTB

Knaccudumuposarts
OpraHUYECKue
BEII[ECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUU
OPraHUYECKUX
COE€JIMHEHUH 10
TPUBHAIBHOU WUJIU
MEXIYHAPOIHOM
CHUCTEMATHYECKOM
HOMEHKJIATYpE.

2. 3amaHus Ha
COCTaBJICHHE ITOJIHBIX U
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenust

Tunol OIeHOYHBIX
MepONPUATHH

COKpAIICHHBIX
CTPYKTYPHBIX (OpMYyJI
OpPraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3ajaun Ha ONpEECICHHUE
npocTeiiiei hopMyIbl
OpPTraHUYECKOU MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
cocTaBa (B %)

4.2

DK 01
DK 02
DK 04
[1IK 2.2

CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUN

YcraHaBnIuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB
OT CTPOCHMS MOJIEKYJI

1. 3amanus HA
COCTaBJICHUE YPaBHEHUI
XUMUYECKUX PEAKIUN C
Y4aCTUEM OPTAHUYECKUX
BEILIECTB HA OCHOBAHUH HX
COCTaBa U CTPOECHUSI.

2. 3anaHus Ha
COCTaBJICHUE YPaBHCHUI
XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOITUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
PEAKLINI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbBIX KIIACCOB.
3. PacueTHbie 3a1a4u 1O
YPaBHECHUSM PEAKIUU C
Y4aCTUEM OPTaHUYECKUX
BEIIECTB.

4. JlTabopaTopHas pabota
“IIpeBpaieHus
OpraHUYECKHUX BEIECTB
IIPY HarpeBaHUM "

4.3

DK 01
DK 02
DK 04

Nnentudukarus
OpraHUYeCKUX BEIIECTB,
UX 3HaYCHUE U
npUMEHEHHUE B OBITOBOM
Y IPOU3BOJACTBEHHOM
NEATEIIbHOCTH YEJIOBEKA

HUccaenosathb
Ka4yECTBEHHBIC PEAKIIUU
OPTaHUYECKUX
COE€JIMHEHUHN OTJICIbHBIX
KJIaCCOB

1.ITpakTuko-
OpHEHTHPOBAHHBIC
3aJ]aHHUs 10 COCTABJICHHUIO
XAMUYECKUX PEAKIIAN C
y4aCTHEM OPTaHHYCCKHUX
BEIIECTB, B T.4.
UCITOJIB3YEMBIX IS UX
uaeHTUUKAINY B OBITY U
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Tunol OIeHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | Pesyabrat 00yyenust .
MepONPUATHI
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukamnms
OpTraHUYECKUX
COEIMHEHUN OTIEIbHBIX
KJIACCOB”
5 Pasnea 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHAE PA3JIUNYHBIX
TepMoOaAuHAMHUYeckne |(paKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEKAHUS CKOPOCTH XUMMYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKO01 |Ckopocth xumMuueckux |XapaKTepru30oBaTh [IpakTuko-
DK 02 |peakuuii. XUuMUUECKOE |BJIMSIHUE KOHIICHTPAIIUU [OPUEHTUPOBAHHBIC
paBHOBECHE pearupyronmx BEECTB [TEOPETUUECKUE 3a1aHUs
Y TEMIIEPATYPhI HA Ha aHaiu3 (HaKTOPOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIMX HA U3BMEHEHUE
peakiuii CKOPOCTH XMMHUYECKOHN
XapakTepu3oBaTh peakuuu. [IpakTuko-
BIIMSTHUE U3MEHEHUS OPUEHTUPOBAHHBIE
KOHIICHTpaIuu 3a/1aHUsl HAa IPUMEHEHUE
BEILIECTB, PEAKIIUU npuHnumna Jle-IllaTense
Cpe/ibl ¥ TEMIIEPATYPhI  |IJIs1 HAXOXKICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEeaKIuu 1 aHaJu3
(baKkTOpOB, BIMUSIOUIMX Ha
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 UccaenoBath
Pasaen 6. PacTsophi HCTHHHBbIE PACTBOPHI €
3aJaHHBIMH
XapPaKTePUCTUKAMM
6.1 | OK 01 (ITonsartue o pactBopax |Pasnuuath uctunubsie |1. 3agaum Ha
OK 02 pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.

2. ITpakTuko-
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Tunol OIeHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | Pesyabrat 00yyenust .
MeponpusTHI
OpPUEHTHPOBAHHbIE
pacueTHbIE 3aJJaHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y IIPOU3BOJICTBEHHOMN
NEeSTENbHOCTH YEIOBEKa
6.2 | OK 01 |Uccnenoanue croiicTB |MccnemoBats husmko- |JlabopatopHas pabota
OK 04 |pacTBOpOB XuMH4Yeckue cporictBa |“IIpurorosienue
VCTUHHBIX PaCTBOPOB  (pacTBOPOB”
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKaHUE (CoaepKaHue MPUKJIATHOTO
MOIYJIs1)
7 Paszpnen 7. OuenuBarhb 3ammra Keica (¢ yuerom

Xumusi B ObITY U nocjaeACTBHUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOH U IPOM3BOACTBEHHON |NPOodecCHOHATBLHOU
HeSITeJIbHOCTH AeSITeJIbHOCTH AeSITeJIbHOCTH)
qeJI0BeKa yeJI0BeKa ¢ MO3uIui
IKOJIOTHIECKOM
0e30macHoOCTH
OK 01 (Xumus B ObITY U OneHuBath Keiic (c yueroM Oynymiei
OK 02 |TpOM3BOACTBEHHOU MOCJEACTBUS OBITOBOM |MpodhecCUOHAIBHOM
OK 04 |A€ATEIBHOCTH Y€EIOBEKa |M TIPOU3BOJCTBEHHOM | IEATEILHOCTH)
OK 07 JEATEIbHOCTH YeoBeKa BO?MO)KHBI@ TEMBbI
C TIO3UIIUM KEMCOoB:
IIK 2.2 aKonorLlldquKoﬁ 1. IToTennenue kIMmarta u
K 2.3 0e3omacHOCTH BBICBOOOK/IEHUE Ta30BBIX

THJIpaTOB CO JTHA OKEaHa.
2. Bynymue Matepualibl
JUTSL aBUa-, MAIIMHO- U
IPUOOPOCTPOCHHUS.

3. HoBeie maTepuans! 11
COJIHEUHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
pPaCTUTETBHBIX
npernapaToB
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