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PabGouass mporpamma yueOnor mucrurmimHbl BJ[.10 Xumwus paspaboraHa Ha OCHOBaHUH
(denepaabHOrO TOCYJapCTBEHHOTO O0pa30oBaTEeIbHOIO CTAaHAApTa IO CIEHUAIBHOCTH CPEIHEro
npodeccuonaibHoro odpazoBanuu 09.02.07 MudopmanmoHHbIE CHUCTEMBI M MPOTPaMMHPOBAHUE,
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oOpazoBanusi (muceMo JlemapramMeHTa TOCYJapCTBEHHOH TMOJUTHKH B cdepe  CpeaHero
npodeccuoHanbsHOro 00pa3oBaHus U npodeccruoHanbHOro o0yueHuss Munucrepctsa Ilpocsemenus
P® o1 01.03.2023 Ne 05-592).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI YUEBHOM
JUCHUIIVIMHBI

B.10 Xumus

1.1.

HAa3eaHue c)ucuunﬂqul

MecTo y4eOHOIl NMCHMIIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH CIIEI[HATHCTOB

cpeaHero 3Bena: OOmieoOpa3oBaTenbHas TUCHUIUIMHA «XUMHS» SBISETCS 00sS3aTEeIbHON
4acThIO 00IIe00pa30BaTENbHOrO LUKIA 00pa30BAaTENBHOM NPOrpaMMBl B COOTBETCTBUU C
OI'OC CIIO no 09.02.07 UnpopManoOHHbIE CHCTEMBbI H IPOrPAMMHMPOBaHHeE.

1.2

dopMupoBaHUE Yy
MHpa KaK OCHOBBI

Henu 1 nu1anupyembie pe3yJibTaThl 0CBOCHUSA JHCUHUIIINHBI
Mean:
€CTECTBEHHO-HAy4YHOU KapTHHBI

CTYJICHTOB IIPEACTABICHUS O XHMMHMYECKOM COCTaBIAIOLIEH
NPUHATHS pEIIeHUH B JKU3HEHHBIX U

MMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHUS B HpHpOI[HOﬁ cpeac.
PGSYJ'IBTaTOM OCBOCHUA AABJIICTCA OBJIAACHUC O6y‘{aIOH_II/IMCH O6H_II/IMI/I (OK) KOMIICTCHIUUAMMU

HCCIIEIOBAaHUM C COOJIIOJICHUEM TpaBUII
0e30macHOr0 00paIlleHus C BEIIECTBAMU U
71a60paTOpHBIM 000PYJOBaHUEM;

- yCTaHaBJIMBAaTh MPUHAIIE)KHOCTD
U3YYEHHBIX HEOpPraHMYEeCKuX U
OpPraHMYECKUX BEIIECTB K ONpeAeeHHBIM
KjlaccaM W TpyIlmam  COeIMHEHHH,
XapaKTepu30BaTh UX COCTaB U BaKHEUIIIHNE
CBOWCTBA; ONPEAEATh BUJIbI XUMUUECKUX
CBSI3€H, TUIIbI KPUCTAJUINYECKUX PEIIETOK
BELIECTB;
-K1accuuuupoBarhb
peaKuuu;
-IIPOBOJIUTh PACYEThl MO XUMHYECKUM
dbopMynaM M ypaBHEHHSIM XMMHUYECKHX
peakmuii ¢ UCIOIB30BAHUEM (PU3MUECKHUX
BEJIMYMH, XapaKTEPU3YIOINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI

- HCIIOJIb30BaTh CHUCTEMHBIE XUMHYECKHE
3HaHUS U1 TIPUHATUS — pelleHHd B
KOHKPETHBIX  JKW3HEHHBIX  CHUTYaIUsX,
CBSI3aHHBIX C  BEIIECTBAMU U  HUX
MIPUMEHEHUEM.

XUMHNYECKHUEC

Kox OK Ymenus 3HaHus
OK 01 COCTaBJIATh dbopmyis | - XUMHYECKON COCTaBJIAIOIIEH
OK 02 HEOPraHUYECKUX u OPraHWYECKUX | €CTECTBEHHOHAYYHOW KapTHHBI MUDpAa,
OK 04 BEIIIECTB, ypaBHEHUS XUMHUUYECKUX | pOJIM  XUMHM B TIO3HAHWUU SIBJICHUU
OK 07 peakuui,  OOBSACHATHL  MX  CMBICH, | IPUPOJIBI
UHTEPIPETUPOBATH pe3yNbTaTHI | - OCHOBOTOJIAraroime TE€PMHUHBI,
XUMHUYECKHUX 3KCIIEPUMEHTOB, HNOHSTHUS TEOPUM U 3aKOHbl XHMHUH, a
- MIPOBECHUS MOPOCTEHIINX | TAKXKE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX AKCIEPUMEHTAIbHBIX | XUMUYECKUX IPOLECCOB U SIBICHUN B

OKpY’Karolleu cpeze
- (aKTOIOTHYECKUX
CBOWCTBax, COCTaBe,
06e30macHOM

CBEICHUU O
MOJIyYEHUU U
WCIIO0JIb30BaHUN
BAYKHEUIIUX HEOPraHUYECKHUX u
OpraHU4Y€CKUX BCIICCTB B 6I>ITy u
NPaKTUYECKON JeATEIbHOCTH YEIOBEKa;
- MpaBuiia 9KOJIOTUYECKU
1eJ1eCO000pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM  JEATENIBHOCTH B  LEJAX
COXpaHEHUsT  CBOETr0  3/I0POBbS U
OKpYKaroIIel NPUPOTHON CPEBI.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1. O0béM yueOHOI JMCHMIIMHBI M BUABI Y4e0HOH padoThI

Bua yueOHoi# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHONH MPOrpaMMbl Y4eOHOH TUCHHUIIMHBI 68

B TOM 4HcJie B (popMe NPAKTHYECKONi TIOAT0TOBKH 34
B TOM YHCJIE:

TEOpPETHYECKOE 00yUeHre 34

MPAaKTUYECKUE 3aHATUSA 17

J1ab0paTOPHBIE 3aHIATHS 17

IIpome:kyTounas arrectanus B popme quddepeHIIUPOBAHHOIO 3a4eTa




2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumeHoBanue Copaeprxanue yued0HOro MaTepuaJia (0CHOBHOE U MPodeccHOHATHLHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H OB BeM YaCOB dopmupyembie
pa3enoB U TeM NpaKkTHYecKHe 3aHATHS, TPUKIATHON MOAYIb KOMIEeTEeHINH
1 2 3 4
OcHoBHOe coep:KaHue 63
Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa 6
Tema 1.1. OcHoBHoOe coep:kaHne 4 OK 01
CtpoeHne aToMOB
XUMITIECKIX Teoperuyeckoe o0yyeHue 2
JJIEMEHTOB H N -
npuposa CoBpeMeHHass Mojielb CTpoeHHs aroma. CUMBOJIMYECKUN A3BIK XUMHUHU. XUMHUYECKUN 3JIEMEHT. DJIEeKTpOHHas
XUMUaecKoii cegan | KOH®UIypamms atoma. Knaccnduranmst XHMHUYECKHX DIIEMEHTOB (s-, p-, d->memenTsI). BaneHTHbie OMEKTPOHBL. 5
BaneHnTHOCTB. DNEeKTpOHHAs MIPUPO/Ia XUMAYECKONW CBS3U. DJIEKTPOOTPHIIATEIEHOCTh. BUBI XUMUYECKON CBSI3U
(xoBasieHTHas, HOHHAsI, METAIUTMYECKAs, BOJOPOAHAs) U ClIOcOOBI ee 00pa3oBaHUs
IIpakTuyeckue 3aHATHS 2
Ilpaxmuuecxoe 3ansamue Nel
Pemenne 3amaHunii Ha MCIIOJNIB30BaHWE XWMUYECKOH CHMBOJIMKM W HA3BaHWH COEAMHEHWUH 10 HOMEHKJIAType
MEXYHApOJHOTO COI03a TEOPETHYECKOW W MPUKIAJHON XWMHUW W TPUBHAIBHBIX HA3BaHWUW JUISI COCTABJICHUS
XAMUYECKUX (OpMYJT JBYXaTOMHBIX COCTUHEHUH (OKCHAOB, Cynb(OUIOB, THUAPWAOB H T.II.) U JPYTUX )
HEOPTaHWYECKUX COETUHEHUN OTIENIbHBIX KIacCOB.
[IpakThueckne 3ajgaHuisi Ha YCTAHOBIIEHHWE CBS3M MEXIY CTPOSHHEM aTOMOB XHMHYECKHUX OJJIEMEHTOB U
MEPUOANYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COETUHEHUN B COOTBETCTBUH C IOJIOKEHUEM
ITepuoanyueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe cofep:kaHne 2 OK 01
ITepuoanueckuit OK 02
3aKOH U Ta6HI/IHa HpaKTI/l'le(:Kl/Ie 3AHATUA 2
J.1. MeHnneneeBa B
ITepuoanueckas cucrema xumuieckux snemMenToB [I.1. Menneneea. ®usnueckuii cmpica [lepuoanueckoro
3axoHa J[.. MenzneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
MIPOCTBIX U CIOXKHBIX BEHIECTB B COOTBETCTBUH C TIOJIOKEHUEM XUMHUYECKOTO 351eMeHTa B [leproanueckoit 2

cucteMe. MupoBo33peHyeckoe U HayuHoe 3HaueHue [lepuonunueckoro 3akona .M. Menneneea. [Iporuossr JI. 1.
MenpeneeBa. OTKPBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.




Ipaxmuuecxoe 3ansmue Ne 2

PenreHre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTePU3aLUI0 XUMUYECKUX 3JIEMEHTOB
«Merammudeckne / HOMETALTMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTh XUMUICCKHUX 3JICMCHTOB B
COOTBETCTBHH C HX JJIEKTPOHHBIM CTPOCHHEM U TTOJIOKEHUEM B TIEPHOTUIECKON CHCTEME XUMUIECKHX 3JIEMEHTOB
.. MenneneeBa»

Pa3znen 2. XumMuyeckne peakuuu 12
Tema 2.1. Tumnst OcHOBHOE coiep:kaHne 4
XUMHUYECKUX OK 01
peaxuuit TeopeTuyeckoe o0yueHue 2 OK 02
Knaccudukanus u TUIIBI XAMUYECKUX PEaKIUi C y4acTHEM HeOpraHMYecKuX BemiecTB. CoCTaBlieHUE YpaBHEHUH
peakuuii CoeIMHEHNS, Pa3IoKeHH, 3aMeIIeHNs, OOMeHa, B T.4. PEaKIiil TOPEHUS, OKUCICHUSI-BOCCTAHOBIICHHSL.
YpaBHeHUs OKUCIIEHUA-BOCCTaHOBIICHUS. CTenieHb okucieHus. OKUCIUTENb U BOCCTaHOBUTENb. CocTaBiIeHUE U 2
YpaBHUBaHUE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JICKTPOHHOTO Oananca. OKUCIUTEILHO-
BOCCTaHOBHUTEJIbHBIE PEAKIIMH B IIPUPO/IC, TPOU3BOJICTBEHHBIX MPOLIeccaxX U KU3HEACATSILHOCTH OPraHU3MOB
IIpakTuyeckue 3aHATUS 2
Ipaxmuueckoe sauamue Ne 3
KonndectBennsie oTHOIIEHUS B XUMUNA. OCHOBHBIE KOJTUIECTBEHHBIC 3aKOHBI B XUMHH U PACUETHI 110 YPABHEHUSAM
XUMUYECKUX peakiuii. Mok Kak eIMHUIIA KOJTMYeCTBa BemecTBa. MolisipHas Macca. 3aKOHBI COXPAHEHHSI MACCHI )
1 3Heprun. 3akoH ABoraipo. MosipHbIid 00beM ra3oB. OTHOCHTENBHAS TUIOTHOCTH Ta30B.
Pacuetsl 1o ypaBHEHUSIM XUMHYECKHUX PEAKIUI C HCIIOJIB30BaHUEM MACChl, 00beMa (HOpMaJbHbBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe corep:kaHne 8 OK 01
DIEeKTPOIUTHYECKAS OK 04
JUCCOLMALNS U TeopeTuueckoe odyueHue 4
HOHHBIN 00OMEH o
Teopus JIEKTPOTUTHYECKON aucconuanui. MoHbl, DIIEKTPOIUTHI, HEIJICKTPOIMThI. Peakiiun HOHHOTrO oOMeHa.
CocraBneHue peakIuii HOHHOTO 0OMEHa IMyTEeM COCTABJICHHS WX IMOJTHBIX M COKPAIEHHBIX MOHHBIX yPaBHCHHM. 2
KucnotHo-ocHOBHBIE peakiiuu. 3a/JaHUs HA COCTABICHUE HOHHBIX PEaKIUil.
TI'mapomm3 coneil. 3HadeHWe THUAPOIM3a B OMOJOTMUECKMX OOMEHHBIX Tpolieccax. [IpmmeHeHme ruapoimsa B )
MIPOMBILILIEHHOCTH.
JlaGopaTopHble 3aHATUSA 4




Jlabopamopnas paboma Nel « TUTIBI XUMUYIECKUX PEAKITAID.

Hccnenoanne THIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX M 00Pa3yIOIIUXCS BEIICCTB) U MPU3HAKOB
XUMHYECKUX peakimii. [IpoBeeHne peakiiuii HOHHOTO 0OMEHaA, OIPE/IeICHUE CPEbl BOJTHBIX PACTBOPOB.
3amaHus Ha COCTaBIICHNE NOHHBIX PEAKIIHA.

Jlabopamopnas paboma Ne2 «Peakuun THIPOIN3a».
HUccnenoBanue cpenbl pacTBOPOB colieil, 00pa3oBaHHBIX CUIBHBIMU U CITa0BIMH MTPOTOJIUTAMH, UX PEAKIIHUH C
pacTBOopamH L1eJI04M U KapOoHaTta HaTpusi. CocTaBlIeHUE PEaKkLUil THAPOIN3a CONEH.

Pa3znea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BElIeCTB

16

Tema 3.1.
Knaccudukarus,
HOMEHKJIATYpa U
CTpOCHUE
HEOPTaHUYECKUX
BCIIICCTB

OcHoBHOE CoaepkaHue

Teoperuyeckoe o0yyeHue

[Ipenmer Heoprannveckoit xumun. Kitaccudukanms HeOpraHU4IeCKUX BemecTB. [IpocThie U CI0KHBIC BEIIECTBA.
OCHOBHBI€ KJIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, TUAPOKCUIBI, KUCIOTHI, COMN). B3anMOCBs3h HEOPTraHMYECKUX
BEIIECTB. ATperaTHbIe COCTOSIHHA BemlecTBa. Kpucrammndyeckue n aMmopgHBbIE BeImecTBa. TUITBI KPUCTATUTMYECKUX
peleToK (aToOMHas!, MOJICKYJIIpHas, HOHHAsI, MeTAIUTHYeCKast). 3aBUCUMOCTh (DU3NUECKUX CBOWCTB BEIIECTBA OT
THITA KPUCTATUTMYECKON PEIIeTKH. 3aBUCUMOCTh XUMUYIECKON aKTUBHOCTH BEIIECTB OT BUJa XUMUUYECKON CBS3H U
TUTIA KPUCTAITHYECKO# pemreTku. [Ipranap MEHOrooOpasus BemecTB. COBpEMEHHBIE MPEICTABICHHUS O CTPOSHHUH
TBEPABIX, )KUJIKUX M ra3000pa3HbIX BellecTB. JKHUIKue KPUCTAILIbI,

IIpakTuyeckue 3aHATHS

Homenknarypa HeopraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOJIS U3 HX XUMUYECKOH (hOpMYJIBI HITH
COCTaBJICHHE XUMHUECKON (POPMyYJIIBI UCXOsl U3 Ha3BaHMs BellecTa o MexxayHapoanoit (MIOITAK) unu
TPHUBUAJILHOW HOMEHKJIAType.

Ilpakxmuuecxoe 3ansamue N4

-Pemenue 3amau Ha pacyeT MaccoBoOil 101M (Macchl) XUMUYECKOTO JIEMEHTa (COSMHEHMsSI) B MOJIEKYJIE (CMECH).
-Pemenue npaktiuueckux 3aganuii no KjaaccupuKanruy, HOMEHKIATYpe U XUMUYECKUM (POpMyiaM HEOpraHUIECKUX
BEIIECTB PAa3INYHBIX KJIACCOB (YrapHBIN ra3, YIIIEKUCIBIA ra3, aMMHUaK, raimeHas U3BeCTh, HeTalleHas M3BECTb,
MUTHEBAs COJIA U JIPYTUX): HA3bIBAThH U COCTABIATH (DOPMYJIBI XUMUYECKUX BEIECTB, ONPENENATh IPHHAIIICKHOCTD
K KJIacCy.

Hcrounukn xumuyeckoit nHpopManuu (CpeaAcTB MaccoBoi nHPopmaiuu, cets MuTepHeT u npyrue). [Tonck
WHPOPMAITUH 10 HAa3BAHHSAM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM GopMyiam

OK 01
OK 02

Pybescnvrii konmpons Nel

OcHoBHOe corep:kaHHne

10

OK 01




Tema 3.2. dusuko-
XUMUYECKHE
CBOMCTBa
HEOPTaHUICCKUX
BEIIECTB

TeopeTudeckoe odyueHue

Metaimbl. O0mue GU3NYecKrue U XUMUYECKUE CBOMCTBA METaJIOB. CIOCOOBI MOMy4YeHHs. 3HAUCHUE METAJUIOB U
HEMETAIVIOB B MPHUPOJIE U JKU3HEEATENFHOCTA YeJI0BeKa M opraHu3MoB. Koppo3us MeTauioB: BUABI KOPPO3HH,
CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH

Hewmeramnpl. O0mie Gu3nvecKrne n XMMIYECKIE CBOHCTBA HEMETa/lIoB. TumnmaHbIe cBoiicTBa HeMeTaynioB [V— VII
rpynn. Knaccudukanus m HOMEHKIATypa COEIWHEHHH HeMeTalioB. KpyroBopoThl OMOTEHHBIX AIIEMEHTOB B
pUpoe

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIIOT, COJICH 1
Ip.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHM, BHICIIUX OKCHIOB
TUAPOKCUIIOB

l'[paRanecm/le 3aHATUSA

Ipaxmuuecxoe 3ansamue NeS

CocraBneHue ypaBHCHUH XMMHYECKHX PEAKIMN C y4acTHEM IPOCTBIX M CIOXKHBIX HEOPTaHMYECKHX BELICCTB:
METaJUIOB U HEMETAIJIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHCIOT,
OCHOBaHUI 1 aM(OTEPHBIX THAPOKCUAOB; HEOPIraHUUECKUX COJIEH, XapaKTepU3YIOLINX X CBOICTBA.

Pemenue npakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUI HA CBOWCTBA, COCTAB, MOJyUEHUE U Oe30I1acHOe
WCTIOJIb30BaHHE BAKHEHIITNX HEOPraHUUECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JIESTETLHOCTH YEIOBEKA.

JlaGopaTopHble 3aHATHSA

Jlabopamopnas paboma Ne3 «CBolicTBa METaJUIOB U HEMETaUIOB». McciienoBanue GU3NIECKUX U XUMHUUECKUX
CBOWCTB METAJUIOB U HEMETAJIOB. PellleHre SKCIIepUMEHTABHBIX 337124 M0 CBOMCTBAM XUMHUYECKHM CBOWCTBAM
METaJUIOB ¥ HEMETAIUIOB, MO PACTIO3HABAHUIO U TMOJTYUYSHHIO COSMHEHHUIH METANIOB U HEMETAJIIIOB.

OK 02
OK 04

Tema 3.3.
Wnentuduxarms
HEOPraHUYECKUX
BEIIIECTB

OcHoBHOE coaepkaHue

JlaGopaTopHble 3aHATHSA

Jlabopamopnas paboma Ned «neHTudukanys HEOPraHUIECKUX BEIIECTBY.

Perienue skcriepuMEHTANBHBIX 33124 10 XHMUYECKUM CBOHCTBaM METAJNIOB M HEMETAJIIOB, 110 PACTIO3HABAHUIO
¥ TTOJTYYEHHIO COSTMHECHNI METATIOB M HEMETAIJIOB.

WnenTndukanns HeOpraHUYECKUX BEIIECTB C UCIOIb30BAHMEM UX (PU3UKO-XUMHUECKUX CBOHCTB, XapaKTEPHBIX
KadeCTBEHHBIX peakiuid. KauecTBeHHbIE peakunu Ha cynbdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHUS

OK 01
OK 02
OK 04




Paznean 4.

CTpoeHne H CBOICTBA OPraHUYeCKHX BelleCTB

18

Tema 4.1.
Kiaccudukarms,
CTpOCHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX
BEIIICCTB

OcHoBHOe coiep:kaHne

TeopeTnyeckoe o0yyeHue

[TosiBneHue u pa3BUTUE OPraHUYECKON XUMUH Kak Haykd. [Ipeamer oprannyeckoil xumuu. MecTo 1 3HaueHue
OpraHU4eCKON XMMUU B CUCTEME ECTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHE KaK MOPSAAOK COEIMHEHMsS] aTOMOB B MOJIEKYJIE COIJIACHO MX BajeHTHOCTH. OCHOBHBIE
TIOJIOJKEHHUSI TEOPHH XUMHYECKOTO CTPOSHUSI OpraHMYecKnx coeanHeHnit A.M. bytnepoBa. YriepoaHslii ckener
OPraHUYeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMUMHYECKOTO CTPOCHHS MoJjekya. M3omepus u
H30MEpBI.

[onstne o ¢yHkunoHanpHoOW rpymme. Pamukan. [lpuHmmMnel kinaccu@uKanuu OpPraHUYECKUX COCTUHEHUI.
MexmyHapomHass HOMEHKIATypa W TPHHIWIB HOMEHKIATYphl OpraHmdeckuxX coenauHeHuid. [lonsrtme 00
a30TCOACPKALINX COCTUHEHUSX, OMOJOTMYEeCKH AaKTHBHBIX BellecTBaxX (yrieBoaax, >KHpax, Oelkax Hu Ap.),
BBICOKOMOJIEKYJISIPHBIX COSAUHEHUSIX (MOHOMED, TIOUMED, CTPYKTYPHOE 3BEHO)

IpakTHyeckne 3aHATUSA

Homenknarypa opraHu4eckux COeTMHEHNH OTACIbHBIX KJIacCOB (HACHIICHHBIC, HEHACBIICHHBIC U APOMATHUCCKUE
YTIIEBOIOPO/IbI, CTUPTHI, (DE€HOJIBI, alTbAETHIBI, KETOHBI, KAPOOHOBBIC KUCIOTHI U 1p.) [Ipakxmuueckoe 3anamue No6
CocraBiieHUe TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BEIIECTB OT/ENILHBIX KJIaCCOB,
WCIIONB3YSl UX HAa3BaHMA 10 CHCTEMAaTHYECKON M TPUBHAIBHOM HOMEHKIAType (3TWJIEH, aleTHeH, TIIMIEPHH,
(beHon, hopManbaerul, YKCyCHasi KACIIOTa, TIUIKH). PacueTsl mpocteiiimeil popMyIbl OpraHUuYeCcKOi MOJICKYJIBI,
HCXOJIA U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02

Tema 4.2. CpoiicTBa

OpraHUYECKUX
COeIUHEHUN

OcHoBHOe corep:kaHne

12

TeopeaneCKoe oﬁyqe}me

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYECKUX COSJUHEHNH OTAEIBHBIX KIAacCOB (0COOEHHOCTH KIacCU(PHUKALNU U
HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJOTHYECKUH psia u obmiast Gopmyina; u3oMepus; GU3NUECKUE CBOMCTBA;
XMMUYECKHE CBOIMCTBA; CIIOCOOBI MOTYUYCHUS):

— TpeJiesIbHBIE YITIeBOAOPOAH! (aKaHbl M LUKIJIOAJIKaHb). |'opeHre MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHKOB
TEIUIa B IPOMBIIIJICHHOCTH ¥ ObITY. CBOHCTBA MPUPOHBIX YIIIEBOIOPOJIOB, HAXOKICHUE B IPUPOJIE U TPUMEHEHUE
aJIKaHOB;

— HemnpezAesbHbIE (JIKeHbI, aKWHBl M aJKaJAMEHBbl) U apoMaTHYeCKHe YrieBoAoposl. ['opeHue aleTwieHa Kak
HCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH JIJISl CBAPKH U PE3KU METAIJIOB

OK 01
OK 02
OK 04
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— KHCIIOPOACOAEPIKAIIIE COSTUHEHHUS (CITUPTHI M PEHOIIBI, KApOOHOBBIE KHCIIOTHI M 3(PHUPHI, alTbIECTHABI i KETOHEI,
JKUPBI, yraeBonel). [lpakThdyeckoe NpPUMEHEHUE OSTWICHIVIMKOJS, DiMIepuHa, ¢eHona. [IpuMeHeHme
(dhopManbpernia, aneTalbIeTuaa, YKCYCHON KUCIOTE. Mblla KaK COJH BBICIIMX KapOOHOBBIX KUCIOT. Moromue
CBOMCTBA MBLIJIA

— a30TCo/CPIKAILUE COCAMHEHUS (aMUHBI W AMHUHOKHCIIOTBI, O€NKH). BBICOKOMOJNEKYISIpHBIC COCIUHCHHS
(cuHTEeTHYeCKHE 1 OMOIOTHYeCKU-aKTHBHBIE). MOHOMED, TOTUMep, CTPYKTypHOE 3BeHO. [lommmepu3alius STuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €TO WCIOIB30BaHUS.

I'eneTndeckas cBS3b MEXy KiIacCaMU OPTaHUYECKUX COCTUHEHUN

IpakTHyeckne 3aHATUSA

CBolicTBa OpraHMYECKUX COETUHEHMH OTIENbHBIX KJIAaCCOB (TpUMBHANbHAas U MEXAyHapoJHas HOMEHKJIaTypa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MONYUCHH): TIpeaeIbHBIC (AIKaHBI W IIHKJIOATKAHBI), HEIIPEACIbHbIC (aJIKCHEI,
QIKMHBI U alKaJUCHbI) U apoOMaTH4eCKUe YTIIEBOJOPOABI, CIUPTHI U (PEeHONBI, KAPOOHOBBIE KHCIOTHI U AQUPHI,
aNbJIErU/Ibl U KETOHBI, AMUHBI 1 aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJIIPHBIE COEAMHEHUSI.

Ipaxmuuecxoe 3ansamue Ne'7

-3aJlaHus HA COCTABICHUE YPABHEHUH XUMHUYECKHUX PEAKIUM ¢ y4aCTHEM OpraHM4eCKUX BELIECTB HA OCHOBAHUU MX
coCTaBa M CTPOEHUS

-CocraBieHre cxeM peakuuil (B TOM YHCIE O MPEeAIOKEHHBIM IIeTOoYKaM IMPeBpalleHuil), XapaKTepUu3yIOMnx
XMMHYECKHE CBOWCTBA OPTaHMYECKUX COEIMHEHHUH OTAENBHBIX KJIACCOB, CIIOCOOBI WX TONYYCHUS W Ha3BaHHE
OpraHUYECKUX COEAUHEHUH 110 TPUBUAIBHON WM MEKIYHAPOJAHON CUCTEMATUYECKOW HOMEHKIIATYpe.

-PellieHre MpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJlaHUN Ha CBOMCTBA OPraHMYECKUX COEIUHEHUI
OTZIETIBHBIX KJIACCOB

JlaGopaTopHasi padora

Jlabopamopnas paboma Ne5 «IlpeBpalieHus OpraHNUECKUX BELECTB IPU HarPEBAHUUY.
[lomydenue aTrneHa U u3ydeHue ero cBoicTB. CocTaBlIeHNE PEakIiil MPUCOSTUHEHN U OKHCIICHHS Ha TIpUMepe
sTUIIeHa. Pelienue pacueTHbIX 3a/a4 ¢ UCIIOIb30BaHUEM IJIOTHOCTH I'a30B 110 BOAOPOLY U BO3ILYXY.

Tema 4.3.
Wnentuduxariyst
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHNE U
MPUMEHEHUE B
OBITOBOM U

OcHoBHOE coaepkaHue

TeopeTndeckoe o0yyeHune

buoopranndeckue coenunenus. [lpumeHeHne W Ouonorndeckas poiib yrieBonoB. OKHUCIICHHE YTIIEBOJOB —
WCTOYHWK DHEPTHH JKUBBIX OpraHm3mMoB. OO0iacTH MpUMEHEHHs] aMHHOKUCIOT. [IpeBpaiieHuss 6eIKoB MUK B
opraam3me. buonorudeckue GpyHkuun O0enkoB. bruomornveckue GyHKIMH )KUPOB. Pobh OpraHMYecKoi XUMHUU B
pereHu  mpodIeM MUIIIEBOH 0€30MTaCHOCTH.

OK 01
OK 02
OK 04
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MPOU3BOJICTBEHHOM
JIeATEITbHOCTH
YeloBeKa

Ponp opraHmueckoil XMMHHM B pEIIEHHH MPOOJIEeM IHEPreTHdecKord Oe30MMacHOCTH, B Pa3BUTHH MEIUINHEI,
CO3/IaHUY HOBBIX MaTePHUasoB, HOBBIX HCTOYHUKOB 3HEPTUU (aIbTepPHATUBHBIC UCTOYHUKH YHEprun). OnacHOCTh
BO3JICUCTBUSI HA >KUBBIE OPTaHU3MBl OPTaHUYECKUX BEIIECTB OTMEIBHBIX KIAcCOB (YTIEBOAOPOJBI, CIUPTEHI,
(heHOTBI, XJIOPOPTaHWYECKHUE MPOWU3BOAHBIE, ATBIAETUABI W JP.), CMBICH ITOKa3aTeNs MPEAeNbHO JOMYCTUMON
KOHIICHTPAIIH

JlaGopaTopHble 3aHATHS

Jlabopamopnas paboma Ne6: «AnenTudukanus opraHi4ecKuX COeANHEHUN OTACTBbHBIX KIIACCOBY.
Wnentuduxanus opraHMYecKUX COSTUHEHUN OTICIBHBIX KJIACCOB (Ha MPUMEPE alIbJICTUIOB, KpaxMaia, YKCYCHOU
KHCIIOTHI, OEITKOB M T.II.) C HCIIOJIb30BAaHWEM HX (PH3UKO-XUMHYECKAX CBONCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakmuii. [leHaTyparus Oenka mpu HarpeBaHHH. 1[BeTHBIC peakmum OeaKOB. BO3ZHHKHOBEHHE aHATUTHICCKOTO
CHUTHAJIa C TOYKHU 3PEHUS XUMHYECKUX IPOIECCOB MPU MPOTCKAHWH KAYECTBEHHOW pEaKIMH, MMO3BOJISIOIICH
UIeHTH(DUINPOBATE MPEAIOKEHHBIE OPTaHNIEeCKIE BEIIECTBa

Pa3znea 5.

Kunernueckue u TEPMOAUHAMHUIECCKHUNE 3AKOHOMEPHOCTHU MPOTCKAHUA XUMHUIECCKUX pealclmii

Tema 5.1.
CkopocTh
XUMHYECKHAX
peaKLmid.
Xumudueckoe
paBHOBecCHE

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

CKOpOCTh peakiiny, ee 3aBUCUMOCTh OT Pa3INYHBIX (DAKTOPOB: MPHPOIBI PEarupyroNniX BEIIECTB, KOHIIEHTPAIN
pearupyoImx BenecTs, TEMIIEPATYPhl U TUIOLIA 1 PEaKIIMOHHON MOBEPXHOCTH. TerioBbie 3QGEKTh XUMHIECKHUX
peaknui. OK30- U S3HIOTEPMHUUECKHE, PEaKIIUH.

OO6paTtumMocTh peakiuii. XMMHYECKOE PAaBHOBECHE M €ro CMEIICHHE II0J JEHCTBHEM pa3iuyHbIX (HakTOpoB
(KOHILIEHTpalLMsl PEeareHToB WIM MPOAYKTOB pPEakldH, JaBJICHHE, TeMmIleparypa) AJs CO3JaHUS ONTHUMAaJIbHBIX
YCJIOBHUM npoTeKaHus xumuieckux npoueccon. [punnun Jle [arense

OK 01
OK 02

HpaKaneCKne 3aHATUSA

Ipaxmuueckoe sanamue No§

Pentenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJIaHWK Ha aHaIM3 (DAaKTOPOB, BIUSIONMIMX HA M3MEHEHHE CKOPOCTH
XUMHYECKON peakiiu, B T.4. C TO3WIUN HIKOJOTHYECKH IeJIecOo00pa3sHOro IMOBEeNEHUS B OBITY M TPYIOBOH
JESATENBHOCTH B IIENISAX COXPAHEHUS CBOETO 3/I0POBBS M OKPY KArOIIEH IPUPOIHOM Cpepl.

Pemenne npakTHKO-OPHMEHTUPOBAHHBIX 3aJaHU Ha mnpuMeHeHue mnpuHuuna Jle-lllarense ans HaxoxkaAeHUA
HaIpaBlieHUs] CMEIEHHs pPaBHOBECHS XMUMHYECKOH peakiuu W aHaiu3 (aKkTOpOB, BIUSIOMIMX Ha CMEUICHHE
XUMHUYECKOTO paBHOBECHS

OK 01
OK 02

Paznean 6.

PacTBOpbI
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Tema 6.1. OcHoBHOe coep:KaHne OK 01
[Tonstue o OK 02
pacTBOpax Teopernyeckoe o0yyeHue OK 07

PactBopenne kak ¢usuko-xuMuueckuii mpouecc. PactBoppl. CrnocoObl TPUTOTOBIEHHUS  PacTBOPOB.

PactBopuMocTh. MaccoBast nons pacTBopeHHoro BemiecTBa. CMBICT MOKa3aTeis MPEeAeabHO JOMYCTUMOMN

KOHIIEHTPALMH U €r0 HCIIOIb30BAHUE B OLIEHKE SKOJIOTHIECKOM 0€3011aCHOCTH.

[IpaBuna 3KOMIOTrMYECKH 1I€TECO00Pa3HOr0 MOBEACHUSA B OBITY U TPYAOBOH AEATEIBHOCTH B LENAX COXPAaHEHMS

CBOETO 3/I0OPOBBbSI U OKpY’Kalolled NpUPOAHOM Cpenbl; OMACHOCTh BO3ACWCTBUS HA JKHUBBIE OpPraHU3MBI

OTIpEICIICHHBIX BEIIECTB.

Pemenne mnpakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHUH Ha PAcTBOPbI, HCIOJIb3yeMble B OBITOBOH H

MIPOM3BOJCTBEHHOM JIeATENFHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coepKkaHue OK 01
HccnenoBanne OK 02
cBoiicT pacteopop |J/IabopaTopubie 3aHsITHS OK 04

Jlabopamopnas paboma Ne7 «IIpurotropieHne pacTBOPOB».

[IpuroToBieHne pacTBOPOB 3aJaHHOM (MaccoBod, %) KOHLEHTpauuu (C NPAKTUKO-OPHEHTUPOBAHHBIMU

BOIIPOCAMH) U OTIPEEIIEHNE CPEIbI BOJHBIX PACTBOPOB.

Pemenne 3ana4 Ha MPUTOTOBJIEHUE PACTBOPOB
Pazpnen 7. KauecTBeHHbIe peakuun 00HAPYKEHNSI HEOPTAHMYECKUX H OPraHUYeCKUX BelleCTB
Tema 7.1. JlaGopaTopHble 3aHATHSA
OOHnapy>xeHue
OPraHHYECKHX OOHapysxeHHe OPraHMYECKUX COeTMHEHUI OTeNIbHBIX KJIacCOB.
BelecTs oTaebHbIX | JIabopamopnas paboma Ne§ «KayecTBeHHbIE PEAaKIIMU HA OT/EIbHbIC KIIACCHI OPIraHUIECKHUX BEIIECTBY. OK 01
KIIACCOB C [IpoBeneHne Ka4eCTBEHHBIX PEAKIMN, NCIIOIb3YEMBIX JJIs1 OOHAPYKEHHUS OPTaHUYECKUX BEIIECTB PA3IHUHBIX OK 02
HCIOTB30BAHHEM KJIacCOB: (DEHOIOB, albJIETUI0B, KpaxMalla, yKCYyCHOM KUCIOThI, aMUHOKHUCIIOT, OeKoB U ap. OnucaHue OK 04
KAYEeCTBEHHEIX HaOJII0aeMBIX SIBJICHUI U COCTaBIICHNE XUMHUYECKUX PEaKINil N/WITH CXEM. OK 07
peaxuuii

Jlabopamopnas paboma Ne9 «KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COCTUHEHUH M0 (QyHKIMOHATBHBIM
TpyTImam.

[IpoBeneHne KayecTBEHHBIX PEaKIWi, UCIOIB3YEMBIX JUIS PACIIO3HABAHUS OPTAaHMYECKHUX BEIIECTB OTJEIBbHBIX
KJIaCCOB N0 ()yHKLIMOHANBHBIM TPYIIaM: Ha MPUMEPe aMHUHOKHUCIIOT U KapOOHOBBIX KHCIJIOT, CHUPTOB U (H)EHOJIOB,
JIBJCTUIOB U KeTOHOB. Omucanne Hab0AaeMbIX SIBJICHUI U COCTaBIICHHE XUMHYECKUX PEAKIINN H/UIH CXEM.

I[MpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAeP:KAHNE NPUKJIIATHOTO MOXYJIfA)
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Pa3znea 8.

Xumus B ObITY U MPOU3BOACTBEHHOM eI TeIbHOCTH YeJI0BeKa

3 OK 01
OK 02
Tema 8.1. OcHoBHOe coiepkaHue 3 OK 04
Xumust B ObITY U OK 07
[IPOM3BOICTBEHHO} | L €opeTHdecKoe odyuenue 2
JIeITENbHOCTH N . N
- Hogeiimme mocTrxeHWs XUMAYECKOW HAYKH W XHMHYECKOW TeXHoJoruwm. Ponp xmmmum B obecriedeHuu
9KOJIOTHIECKOM, DHEPTeTHUECKON M TUIIEBOM 0€301MacCHOCTH, Pa3BUTUH MEIUIUHEIL. [IpaBuia moncka u aHammsa 1
XUMHAYECKON WHpOpPMayu U3 Pa3IMUHBIX HCTOYHUKOB (HaydHas W y4eOHO-HayuyHas JUTepaTypa, CpeicTBa
MaccoBO# mHbopManun, ceTh MiHTEpHET)
IIpakTHyeckue 3aHATHA
Tlpaxmuuecxoe sanamue No9
Ilock W aHamU3 KEWCOB O MNPUMCHEHMHM XHMHYCCKHUX BEIISCTB M TEXHOJOTMH ¢ yd4eroMm Oymayien
npoeCcCHOHANBHONW EATENPHOCTH 10 TEeMaM: BaKHEHIINE CTPOUTENbHBIE MaTepHaibl, KOHCTPYKIHOHHBIC 1
MaTepuaibl, KPacKH, CTEKIIO, KEpaMHKa, MATEpUANbl AJIsl JIEKTPOHUKY, HAHOMATEPHUAabl, TEKCTUIIbHBIEC BOJOKHA,
WMCTOYHHUKH SHEPTUH, OpraHHYECKre U MUHEPAIbHBIE YIOOPEHNUS, JIEKaPCTBEHHBIE BENECTBA, OBITOBAS XIUMHSL.
3amura: [IpencraBneHue pe3ynbTaToB pemieHns KeiicoB B popMe MUHU-TOKIIA1a ¢ IPe3eHTalneH
Pybesxcnviii konmpons Ne2 1
IIpome:kyTouHas aTTecTanus no aucuuuinge (1uddepeHUpoBaHHBIN 3a4eT) 2
Bcero 68
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM TUCIHUILIMHBI

3.1. TpeOoBaHus K MATEPHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHH 0

Jns peanuzauuy mporpamMmbl JUCHUUIUIMHBL JIOJDKHBI OBITH NMPEAYCMOTPEHBI CIIEAYIOIINe
CHelralIbHbIe TOMEIICHUs: yUeOHbI KaOMHET XUMUH H/UIK y4eOHON XUMUYECKOM 1ab0opaTopuu.

Oo6opynoBanne y4eOHOro kaOuHeTa (HArJsIHbIE MOCOOMSN): HAOOPHI MIAPOCTEPIKHEBHIX
MojieIe MOJIEKYJI, MOJIENU KPUCTAIIIMYECKUX PEIIeTOK, KOJUIEKIIUU MPOCThIX U CIIOKHBIX BEIECTB
W/WIIN KOJUJICKIIMM TOJIMMEPOB; KOJUIEKLIMS TOPHBIX MOPOJ M MHHEpajoB, Tabiuma Menjeneesa,
yueOHble (UIbMbI, HU(POBBIE 00pa30BaTENbHBIC PECYPCHI.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOM3BEICHMSI 3BYKA,
IPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C AKPAaHOM, MYJIbTUMEAMIHAA JIOCKa, YKa3Ka-IPE3eHTEp [UIs
IIPE3EHTALAMN.

OobopynoBanue Jjgadoparopuu uW PpadouYux MecT JaA0OPATOPUM: MEH3YPKH, MHUIETKHU-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIC 1 MOKPOBHBIE CTEKJIA, IJIAHILIEThI JJIs
KaleJbHBIX peakiuii, (GUIbTpoBabHAS Oymara, MPOMBIBAJIKU, CTEKIISIHHBIE TPOOUPKU, PE3UHOBBIC
npoOku, GpoHapuKU, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI Ui MPOOUPOK; MEpHbBIE
HUAJIUHAPHI, BOPOHKHU CTEKIJITHHBIC, BOPOHKH JIeauTenbHbIe MummHapudeckue (50-100 mut), ctynku ¢
necTuKoM, (haphopoBbIC YAIIKH, MUHIETH, QWIBTPHI OYMaXKHBbIC, BaTa, MapJisi, YacOBHIC CTEKIIA,
IEKTPOTUIUTKH, JTaOOPATOPHBIE MITATUBEI, CIIUPTOBBIC TOPEIKH, CITUYKH, TIPUOOP TSl TIOTyUSHUS
ra3oB (Wi mpoOupKa ¢ ra300TBOAHON TPYOKOI), IepKaTeNH Ik TPOOUPOK, CKIISTHKH JIJIsl XPaHCHHS
PEaKTHBOB, pa3JaTOYHbIC JOTKHU; XuMuueckue ctakanbl (50, 100 u 200 mur); mimarend; TUHIETHI,
TUTEIIbHBIC IIUIIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble pooupku (Ha 10—20 M) 1 MepHbIE KOJIOBI
(25, 50, 100 1 200 mur), BonsiHast 6aHs (MJIM TEPMOCTAT), CTEKIISTHHBIC IMAJIOYKH; KOHUYECKUE KOJIOBI
st TutpoBanusa (50 u 100 Mi); MHIMKATOPHBIE MOJOCKU Uil ompenenenus pH u cranpaptHas
MHAMKATOpHAs 1IKajia; YHUBEPCAIbHBIM HHAUKATOP; nunetku Ha 1, 10, 50 mu (unum no3atopsl Ha 1, 5
u 10 mi), GrOpeTKH Ui TUTPOBaHUA, MeauIMHCKue mmpuilsl Ha 100—150 mut, maGoparopHeie u/unu
aHaJUTUYEeCKHe Bechl, pH-MeTphl, cynmibpHbIN mKad, u Ip. 1adopaTopHOe 000pyI0BaHNE.

3.2. UuopmanmoHHoe o0ecniedyeHre peain3alui NPOrpaMmMbl

ITepedyenn pexoMeHayeMbIX y4eOHbIX H31aHui, IHTepHeT-pecypcoB, A0NOJIHUTEIbHON
JIMTEPaTyphbl 10 peajin3aluu 001meo0pa3oBaTe1bHON JUCHUIIIHHBI
OcHoBHasi iMTEpaTypa:

1. Andunorenosa, U. B. Xumus: yueOHUK U MPaKTUKYM JJIsl CPETHETO TPO(HECCUOHATIBHOTO

obpazosanusi / . B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-¢ u3a., Ucnp. u J0M. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Ileromuxuna, H. A. OOmas xumus: yueOnuk ans CIIO / H. A. lleronuxuna, JI. B.
Munaesckasi. — Cankr-IlerepOypr: Jlansb, 2021. — 164 c.

3. Huxonbckuif, A. b. Xumus: yueOHUK M MPAKTUKYM Ul CPEIHEro MpodecCHOHANTBHOTO
obOpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3a., nepepad. u gon. — Mocksa:
N3 narensctBo FOpaiit, 2022. — 507 c.

4. Xumws: yaeOHUK U1 cpeaHero npodeccruonansHoro oopasosanus / FO. A. JleGenes, I'. H.
®danee, A. M. I'onybes, B. H. lllanoBan; mox oGmieit penakmueit I'. H. daneesa. — 2-e usm.,
nepepad. u gon. — Mocksa: U3narenscto FOpaiit, 2022. — 431 c.
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JlonoIHUTeIbLHAS JJUTEpPaTypa:
1. Xwumusa. 10 xmacc. YroyOn€uusrii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,

B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipocsemenne, 2022. —
446, [2] c.: ui.

2. Xwumusa. 11 xmacc. Yraoyonéuueiii ypoBens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlynun; noxg pen. B.B. Jlynuna. — M.: IIpocBemenune, 2022. — 478, [2] c.: ui.

3. Xumwus. YriyOnennsiid yposenb. 10—11 kiaccsl: pabovast nporpamma k auaun Y MK
B.B. Jlynuna: y4e0HO-METOTUYECKOE nocooue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4.  Meronnyeckoe mocobue Kk yueObnuky B. B. Epemmna, H. E. Ky3bmenko,
B.W. Tepenuna, A. A. Jlpo3nosa u ap. «Xumus. YTiuyoneHHbIH ypoBeHby. 10 knacc / B. B. Epemusn,
AA. Hpo310B, N.B. Epemuna, B. n. MaxoHuHa,
O. 10. Cumonosa, 2.Y0. Kepumos. — M.: Jlpoda, 2018. — 339 c. : u.

5. Meroauueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3noBa
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15. Tabpuensa O.C. Xumus s npodeccuit ¥ CrenuanbHOCTeH TEXHUYECKOTo MpoQuIs:
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HNuTepHeT-pecypcebl

1. hvsh.ru — Xypnan «Xumus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekmuu no xumuu Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-monynsipHblii MpoekT «DIeMEeHThl OOoJbIIoi Hayku» ((PU3uKa, XUMHS, MaTeMaTHKa,
ACTPOHOMHUS, HAYKH O KU3HU, HAyKu 0 3emJie). HOBOCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC CTaThH,
JCKIMH, SHIUKIIONE/INH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHo-nonyJyisspHoro >xypHana «llorenmman». Xypuan uzgaércs ¢ 2005 r., ¢ 2011 r. —
pasaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4yHO-IIOMYJISIPHOTO JKypHaa « XUMUs U ku3Hb». JKypHain nznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTtkppiTast d1MeKTpoHHAas OubnmnoTexka xumuueckoro moptana «Chemnet», comepxuT ydeOHbIE U
nH(pOpMallMOHHBIE MaTepuaibl Ui IIKOJIbHUKOB M y4yuTeneil. B Helt MOXHO HallTH y4eOHUKH IO
o011eil 1 HeOpraHU4eCKOW XMMUU, OPraHNYeCKON XUMUU, MyJIbTUMETUaMaTepUabl, a TAKKe 3a7aun
XUMHUYECKHUX OJUMIIHAJL C PEHICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX K3aMEHOB I a0UTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WudopmanonHsle MmaTepuanbsl o0 onuMmnuaaax: MOCKOBCKOW Tropojackoii, Bcepoccuiickoid,
MenpeneeBckoil, Mexaynaponnou. [IpuBenaeHbl 3a7auum TEOPETUYECKUX M AKCHEPUMEHTAIBHBIX
TYpOB, IOJPOOHBIE PELIeHHUs], CIUCKU U PoTorpaduu nodeauresnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema AWUCTAaHIMOHHOTO OOydYeHWs, HAmpaBlIeHHas B TIEPBYIO Ouepelb Ha IMOJITOTOBKY K
OJIUMITHA/IaM BCEX YPOBHEW — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT COOEPKUT OTPOMHOE
KOJIMYECTBO 3aJ1a4, CrPYNITHPOBAHHBIX KaK 10 TeMaM, TaK ¥ 1Mo onumiuagam. [1o BceM OCHOBHBIM
paszenaM XUMUH MPUBEAEH TEOPETUICCKII MaTeprall U pa300paHbl PEIICHHS TUTTOBBIX 3a7ad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[lopran mno HaHoTexHoJOrWsM. OCHOBHas Lelb — pa3BUTHE O0Opa3oBaHHMs B 00JAaCTH
HAHOTEXHOJIOTH ¥ TIOJrOTOBKA K MHTEPHET-OJIMMITHA/IE TT0 HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBoyHass MHGOpMaIKs 0 XMMHUYECKHX DJIEMEHTaX W MX CBOMCTBaX (Ha aHIIIMHCKOM
SI3BIKE).

10.http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIUHBIN CAUT O CBOMCTBAX XUMHUUYECKUX DJIIEMEHTOB.
11.http://eotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii cailt oHyaiiH-0Opa3oBaHMs, COJIEPKUT MHOTO HMHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BHJIEOJIEKIIMH JUJIsl MIKOJBHUKOB, CTYJIEHTOB M yuuTeseld. ECcTh HECKOIbKO KypcOB IO
XUMHH.

12.http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBI B MHUpE XUMHH HH(OPMAIMOHHBINA
MHTEpHET-pecypc (CalT MIaTHbIN).

13.http://www.organic-chemistry.org/
ITopran no opraHn4ecKOM XMMHH Ha AHTJIMHCKOM SI3BIKE.
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14 .http:// www.xumuk.ru

CaiiT 0 XMMUH: KJIacCUYeCKHe YYeOHUKH, CHPAaBOUYHUKH, YHIMKIIONEINN, TOUCK OPTaHUYECKUX U
HEOPraHWYECKUX PEaKLUH, COCTABICHUE YPABHEHUM PEaKIUil.
15.http://orgchemlab.com/

CaiiT, moCBSIEHHBII MPaKTHYECKON paboTe B 1abOpaTOpHH
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

KoHTponb u oneHka pe3ynbTaToB OOydYeHHUs OCYIIECTBISICTCS B IPOLIECCE IMPOBEICHUS

MPAKTUYECKUX 3aHATUH W JIabopaTOpHBIX padoT,

TECTUPOBAHU,

a TaKXKC BBIIIOJHCHUA

00yYaromuMuUCs WHIAMBHUIYaJbHBIX 3aJaHUN, MPOEKTOB, HccienoBaHUd. PesymbraThl 00ydeHus

OnpeCaACIIsA0T, 4YTO 06yqafoumecs1 AOJDKHBI 3HATh, IOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHHUN

HN3YYCHUA TUCHUIIINHBI.

Jiis GpopmMupoBaHusi, KOHTPOJISI U OLIEHKH PE3ylIbTaTOB OCBOCHUS Y4YEOHOH AMCLUITIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPHITHM, MpeacTaBisionias co00l KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTTTACOBAHHBIX C pe3yJIbTaTaMu 00y4deHus u chopMynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnbie pe3yabtathl o aucturuinae) 1 GI'OC CIIO.

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

(I)OPMI)I H ME€TOAbI OICHKH

Ilepeuennb 3HaHMIA,
0CBaNBaeMbIX B paMKax
JUCHMIJIMHBI:

-3HAHUE OCHOBOIIOJIATAIOIUX
TEPMUHOB, ITOHATHI, TEOPUU U
3aKOHOB XUMUU

— 3aKOHOMEpPHOCTH

MPOTEKaHUsA XUMHUYECKUX
MpOUECCOB W  SIBIICHHM B
OKpY’KaroIeu cpene,
LIEJIOCTHOM HAyYHOH KapTHHBI
MUpa, B3aUMOCBSI3U u
B3alMO3aBHUCUMOCTH

€CTECTBEHHBIX HAYK;

—  IOCTHKCHUM XMMHYCCKOM
HayKH U TEXHOJIOTUH JIs
pa3BUTHS COUMATIBHOU U
MIPOU3BOJACTBEHHOMN

— IlepeuyeHs ymeHmii,
OCBaNBaeMbIX B paMKax
AUCUMIIMHBI:

- IIPOBEACHHE MPOCTEUIINX

XUMHNYECKUX

«OTIMYHO» -  TEOPETUYECKOe
cofiep’kaHue  Kypca  OCBOEHO
MOJHOCTBIO,  0e3  mpobernos,
yMeHHsT  COPMHUpPOBaHBI, BCE

IIPEAYCMOTPEHHBIE [POrpaMMOi
y4eOHbIe 3aJaHusl BBITIOJHEHHBI,
Ka4eCTBO 150.¢ BBITIOJTHEHUS
OILIEHEHO BBICOKO.

«Xopowmo» -
cozlepiKaHue
MOJIHOCTBIO,

TEOPETUIECKOE
Kypca  OCBOEHO
0e3  mpoOenos,
HEKOTOpBIE YMEHHUSI
c(hopMUPOBaHbl  HEIOCTATOYHO,
BCE IpeTyCMOTPEHHBIE
NporpaMMoil  y4eOHbIe 3aJaHus
BBITIOJTHEHBI, HEKOTOpPBIE BHUJBI
3aJaHui BBITIOJTHEHBI c
OIINOKaMH.

«Y TOBJIETBOPUTEIHHO» -
TEOpPEeTUYECKOe coJiepKaHue
Kypca OCBOEHO 4YaCTH4YHO, HO
POOEIIBI HE HOCSIT
CYLIECTBEHHOTO xapaxTepa,
HEOOXOMMBIE YMEHHUS paboThHI C
OCBOGHHBIM  MaTepuajioM B
OCHOBHOM c(OpPMHPOBaHEI,

AKCIEPUMEHTAIbHBIX OOJBIIMHCTBO MPEIYCMOTPEHHBIX
HCCIEN0BaHUI ¢ | mporpamMmoit o0ydJeHusT y4eOHBIX
3a[aHU BBINIOJHEHO, HEKOTOPHIC
Co0JII0ICHHEM IpaBuII N
W3  BBIOJIHCHHBIX  3aJaHHi
0e30macHoOr0  OOPAIICHHS  C | copepiart OLUGKH.
BellecTBaMH U J1a00paTOpHBIM | «HeynoBieTBopHTEIEHOY -
06OpyLOBAHHEM; TEOPETHYECKOE colepKaHue
Kypca He OCBOCHO, HEOOXOI1MbIe
COCTABJIATE (bopmybi yMeHUsI HE  COPMHUPOBAHBL,
HEOPraHMYECKUX 1 | prinonHenHble yueOHbIE 3a7aHUs
OpraHu4ICcCKUx BCIICCTB, | conepixar rpyObie OLIMOKH.
ypaBHEHUS XUMUYECKUX
peakiuii,  OOBSACHATH  UX
CMBICJI,  MHTEPHPETUPOBATH

- TECTUpPOBaHUE HA 3HAHUE
TEPMUHOJIOTUM, TEOPUH U
3aKOHOB XMMUH;

- camocTosiTebHas paboTa;
-3ammra pedepara;

-CEMUHap;

- HaOIO/IeHUEe U KOHTPOIb 3a
BBITIOJIHEHHEM TPAKTHYECKOU
1 1ab0paTopHOM paboTHI;

- OLICHKA  BBIMOJHEHHOMN
MPAKTUYECKOU u
nabopaTopHO# padOTHI;

- pyOexHBINH KOHTPOJIb
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pe3ynbTaThl XUMUYECKUX
9KCHEPUMEHTOB
-IIPOTHO3UPOBATH

HOCIEACTBUSA cBoOci
JCATCIIBHOCTU U XHMHWUYCCKHUX
NPUPOJHBIX,  OBITOBBIX U
MPOU3BOJCTBEHHBIX
MPOIECCOB.
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