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PELTEH3U A

Ha pabouyio mporpaMMy no AxCHUmIMHE «Xumusy,
paspaboTanHyio nperonasaTeen Ybumckoro dunmana Ounynusepcutera
XappacoBoit A.P.

PaGouass mporpamma 1o AUCIHUITHHE  «XuMHSA» paspaGoTana n COOTBETCTBUH ¢
DeyepanbHbM l"ocynaperensbmm obpasosareiibHEIM CTaHZapTOM CpeHero
npogeccHOHaNnbHOro 00pasoBaHus u y4uThIBacT I OCylapCTBeHHBIE TpeOOBaHHI K MHHHUMYMY
COLCPXaHMd M  YPOBHIO IOATOTOBKH BBITYCKHUKOB 10 cremwansHoctH  09.02.07
Wudopmannonnsie cucremsr u [IPOrpaMMHUPOBAHKE, TPEBABIIECMbIC IPHMEPHOH paboueii
[IPOTPaMMOH TaHHOH JUCHHUILIHEEL, 1 COOTBETCTBYET TPEOOBAHHSAM 110 O(OPMIEHHIO yuedHOMH
AOKYMCHTaUMH DHHYHHBEpCHTETA W APYTHM TpeOOBAHHSM, YCTAHOBICHHBIM Muno6puayku
Poccun npu nposenernu IKCTICPTU3E! YYEOHBIX 3aBeIeHHIL,

B nporpamme orpaxerns::
B Lemm oceoenus mucupmmmnn w COOTBETCTBHH C NPUMEPHON porpammoit
Y4eOHOH  IHCHMILIHHBL  « XiMusy AL CHCUHAIBHOCTEH  CPelHEro  MpodeccHonalbHoro
0bpasosanus, 0106peHHOH 1 pexkomennosannon OMPO.

2. Crpykrypa u conepikanue MUCLHILIMHEL:

3. Ykazan o6bém YYCOHOH IHUCHMIIHHEI ¥ BHILI yueOHOH paboThl no uacam.
ykasaHa hopma KOHTPOJIS 110 yueGHOMY I1any.

4. YuebHo-meTonuueckoe u HH(pOpManonHoOe obecrieverne [IPOrpamMMBbl COJCPIKUT
1ICPCUCHE OCHOBHOM JIUTEPATYPEI, NONONHHTEILHOH JIATEPATYPBI.

5. Matepnainsno-rexangeckoe obecrieyeHre  AHCHUIIIHHD] criocobeTByeT
HIPOBENICHHIO BCEX BUIOB yueOHOM paBoTHL.

6. Pabouas nporpamma  omimmuaercs JIOTHYHOCTBIO,  TI0C/IEI0BATEILHOCT]IO,

Pasioodpasuem 3alaHuil JUIS [paKTHYECKHX 3aHATHH. YPOBEHb OCBOCHHS Tem COOTBETCTBYET
TpeboBanuaM cranmapra GIOC CIIO.

[Iporpamma cocrasnena ¢ YUETOM BceX TpeGoBanuifi H MOKET OGbITh PEKOMEHIOBAHA K
HCIIOJIL30BAHHIO,
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PELIEH3MSI

Ha pabouyIo IPOrpamMmy 1o IHCIIHI Tite «XuMugy,
pazpaboTasHyIo penogasaTenem Ydmuckoro bunpana DunyHHBEpCHTETA
XappacoBoii A.P.

Pabouas mporpamma mo jmeruiane «XuMES» paspaboTaHA B COOTBETCTBHM o
Denepansaem locynapcTeenHmM oOpazoBaTenbHBIM CTaHIapTOM CpejiHEro
IPOGECCHORATBHOr0 06Pa3oRaNKe U yauTeIBaeT ['ocynapcTBeHHbIe TpeGoRamus K MHHHMYMY
CONCPXMAHNL H  YPOBHI)  IIOJIFOTORKH BRUIYCKHHKOB IO  cleudanshoctH  09.02.07
HudopMannonnste crcreMsl u TPOrPaMMUPOBAHAE TIPEIBARIAEMBIE IPUMEPHON paBoueir
IIpOrpaMMoOH HaHHOH NUCUHUIINHEL, 1 COOTBETCTRYET TPeOOBAHHMMAM 110 OGOPMICHHIO YuebHOil
HOKXyMEHTAMH (DHAYHUBEPCHTETE M APYIHM TPEOORAHMAM, YCTAHORIECHHBIM Munobpraykn
Poccun npu nposenenun OKCIIEPTH3B! Y4eOHEIX 3aBEICHI,

Pa6ouas nporpamma coctout u3 CINEAYIOMAX CTPYKTYPHBIX JIEMEHTOR: NacnopTa MpOrpaMMel,
CTPYKTYPBL B COAEPXKaHUA YUeBHOH QUCUMILIHH L, YCTOBUH peanusaluy yaeGHOH qUCIHIIIHEI,
KOHTPONA # OUEHKH PE3YNbTATOB OCBOEHU ydeSHOM JUCHHIIIMHEB], [EpeYHd OCHOBHOH H
AOTIONIHATENLHON y4eOHOH THTEepaTypEI,

[Tporpamma wsmaraer nem oGygenus XMMHH, OCHOBHLIE 33184l Kypca, COACpKaHue 06yucHus.
@ TAICKC OpraHA3alMORHbIe IPHHIMIEI IPOLIECCa 06 yYeH .

Pafouas nporpamma paccumurana na 68 yacos, Pasfens: mensires Ha TeML, Ha H3YYeHHe KaKI0H
TCMB! OTBOAHTCA ONPEAEIEHHOES KOJTUUECTBO YACOB, B 3aBUCUMOCTH OT BAYKHOCTH H3yHaeMbix
BOTIDOCOB. B Kax/10#f TeMe OTpakeHs! TpeGOBAHMS K 3HAHUSM U YMEHUSIM.

Kypc paccumrtan wa 2 CEMECTPA H OKAHYHBACTCA MTOTOBEIM KOHTPONEM, Ha KOTOpOM
NPOBEPAIOTCS  YMEHWUA CTYISHTA B  O6J4cTH: CTPOCHUA aroMa, XHMHYCCKOHW peakiuu.
OpPraHH9ecKOH XHMHH, ITPHIOTOBICHHS pacrsopos. Jlamnas paspafoTka BeimonneHa Ha
BRICOKOM METOOMYECKOM YPOBHE, C YYeTOM IIPHHIIHIIOR H METONOB JHMAAKTHKN, HEOOXOAHMO
OTMCTHTE  aJAllTHBHOCTE METOJMYIECKOH paspaboTKH K COBpEMEHHBIM  00pa3oBaTelibHBIM
TEXHOIIOTHAM.

[lporpamma cocrasnena c yuerom peex TpeGoBaHME B MOMKET OBITL pexoMenjoBana K
HCTIOJIL30BAHHIO.

Penensent L —— JL.P. bannukoga - mpenonasarens Ybumckoro puanana
: T
& OunyHUBEpCcHTET
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1. O6mas xapakTepucTuka  paboded nporpammel o0meoGpasoBareabHOl
AHCUHILTAHBI « XHMHA»

1.1. MecTo AHCUMILINHEI B CTPYKTYpe OCHOBHOR 1npodeccHOHANbLHOH
o0pazoBaTe/NILHOH NMPOrpAMMEI
O6weo0pazoBaresbHasg  JIACIMIINKAHA <«XHUMHA» sBaseTcs  00A3aTeNBHOM 4acThio
obmeobpasoBaTesbHOro THKIa 00pazoBatensHod mporpammbl CIIO B cOOTBETCTBHH C
@®I'OC no cnemuanpHocTH Mo crenuansHoct 09,02.07 «MuadopManMoOHHbBIE CHCTEMBI
Y NpOIrpamMMHPOBAHUE

1.2, llesiu n niaHMpyeMbie pe3yabTAThl 0CBOCHHS AMCUHILIHHBL:

1.2.1. Henns o6meodpaszoBaTebHOH JHCUHILTHHBI 7

Hens DHCHMIIMHBL «XMMUS»: (QOPMHAPOBAHHE y CTYASHTOB IIPEACTaBICHHUS O
XUMWYCCKOH COCTaBNAIOILEH €CTECTBEHHO-HAYYHOM KApTHHBI MHPa KaK OCHOBHI
NPUHATHS PELIEHUH B )KM3HEHHBIX W [IPOU3BOACTBEHHEIX CUTYAINIX, OTBETCTBEHHOTO
[IOBEIEHHSA B IPUPOIHOM cpene.

1.2.2. Tlaanupyembie  pe3yJbTaTbl  0cBoeHMs  ofumeoOpazoBaTe N bHOH
puenuuel B coorsercterd ¢ ®I'OC CITO u Ha ocHoee PI'OC COO
Ocoboe 3Hauenue JUCLUTUTHHA UMeeT ITpy GOpMHUpPOBaHHH U pasBuTHH OK.



1.2.2. Ilnanupyemplie pezyabTaTbl OCBOCHHS 00111e00pa3z0BATENbHON IMCUMILIMEBL B cooTBeTcTBHH ¢ PIOC CIIO u

Ha ocHose ®I'OC COO

Koan
HAHNMCHOBAHME
thoprupyeMbIx
KOMeTeHIHi

:.:N-.:\-H-%G?:u-n PE3YABTATHLI 0CBOEHHA THCIHILIAHLE

O6mue

Huenunanaapunsie

OK 01. BriGuparts
CHOCODB! peleHus
3a/1a4
TpodecCHONATLHO
JeATENbLHOCTH
NIPAMEHHTENLHO K
Pa3IHYIHbIM
KOHTEKCTaM

JInuHOCTHRIE PE3YNRTATHLI JOJBEULI

OTPAKATL B

JACTH:
TPYA0BOI0 BOCTIMTAHUA:

FOTOBHOCTE K TPYRY, OCO3HAHHE  IICHHOCTH
MacTepeTBa, TpYIonobHe:;
I'OTOBHOCTh K AKTHBHON JIeATeNEHOCTH

TEXHOJIOIHYECKOH H COUMUILHOH HallpaBNeHHOCTH,
CIIOCOOHOCTE  MHHITMHPOBATH, IUIAHUPCOBATh M
CAMOCTOSATENLHO BRIMOJIHATE TAKYIO AESTEILHOCTS;
HHTEPEC K pasnuM4HLIM chepam npodeccHorATLHOH
JNEATENLHOCTH.

gmﬂmﬂﬁmﬁﬁwﬂu‘mrum PEIVILTATLI JOJIKHLI OTPAXKATH:

Onaaxenne

YHHUBEPCATLHLIMH Y4eOHbLIMH

MO3HARATEAbHBIMH NelicTRUIMHA:
a) 6a30BBIE NOTHYECKHE JeCTBHS:

CAMOCTOSTENLHO (HOPMYTUPOBATD B AKTYaTH3HPOBATE
npobiieMy, pacCMaTPUBATL €€ BCECTOPOHHE,

YCTAaHABIIHBATR O%E@OHWOWET—M HH@ENEN_.E HIIH
OCHOBAHMHA JUIL CpaBHEHHA, KIacCH()UKAUHE |
obobIenus;

ONpEeNENsTh EIH e TENLHOCTH, 3aJ1aBaThL
NapamMeTPbl H KPUTEPUH UX NOCTHKEHHS,

BRLABIATE  32KOHOMEDHOCTH M NPOTHBOPCHHA B

paccMaTpuBacMbIX ABITCHHAX,
BHOCHTE KOPPEKTHBEL B JEATCILHOCTE, OQUEHHBATL
COOTBETCTBHE PEe3yALTATOBR LIE€TAM, OIICHHUBATH PHCKH

HJucumninapHsie pe3syabTaThl JOJKHED OTPAKATL:

IIP6 01, chopMMpOBAHHOCTE OpeNCTABICHHE O XUMHYECKOH
COCTARIAOLIEH €CTCCTEEHHOHAYYHOH KapTHHLL MMPA, POJH
XMMHUH B UO3HAHUM SBNEHUH NPUPONBI, B (JOPMHPOBANHM
MBIIUIECHHS W KYIBTYPBl JIMYHOCTH, c€¢ (YHKUHOHAILHOM
TPAMOTHOCTH, HEOOXONMMON [/ pEelleHMs PaKTHYECKHX
3a0a4 H JKOJIOTHYECKH ODOCHOBAHHOIO OTHOIUEHHSA K CBOEMY
3/I0POBEIO W IPHPOAHOIT cpele;

TIP6 02. Bnagenme cucreMoM XHMHYECKIHX 3HAHM, KOTOpas
BRIIIOYACT:  OCHOBOHNOJATAIOIGHE  [OHATHA  (XUMHYSCIHA
SNIEMEHT, aToM, DJJIEKTpOHHAs obonouka aToMa, §-, p-, d-
3JIEKTPORHBIE OPOMTAIIM ATOMOB, HOH, MOJIEKYIIA, BATIGHTHOCTE,
ANCKTPOOTPUIIATCABHOCTS, CTCIEHh OKHUCIICHMS, XWMUMECKAS
CBA3E, MOJL, MOIAIPHAN MAcCa, MONSPHELI 00beM, YrIepo s
CKETET, (YHKUMOHANBHAS Ipynna, pajukai, H30MEpHs,
M30MEpPb), TOMOIOIMYECKHH psijl, TOMOJIOTH, YINEBOAOPOJIEL,
KHCTOPOI- ¥ a30TCOAEpXAlllHe COCTHHEeHHA, OHOIOIMYecKH
AKTHBHBIE BEUIECTBA (YrMEBOABI, KMPhI, OCNKH), MoHOMEP,
NOIHMEP,  CTPYKTYPHOE  3BEHO,  BBLICOKOMOJIEKYIAPHBIE
COCAHMHEHHA, KPUCTAIIHNYCCKAA PEICTKA, THLl XUMHUYCCKHAX

peaxkuui (OXHCITHTENBHO-BOCCTAHOBHTENILHELE, IK30-H
AHAOTEPMUMECKYE, pCAKIMU HONHOTO 0OMEHAa), pacTsop,
INEKTPONUTHI, HEBNIEKTPONHUTHI, IMEKTPOIHTHHECKAS
AMCCOLHANMSA,  OKHCIAHTENb, BOCCTAHOBUTECIB,  CKOPOCTH

XUMHYECKOH DEAKIMK, XMMHYECKOE DABHOBECHE), TEOPHH M
3aKOHBI  (TEOPHS XMMMUCCKOI® CTPOEHHS OpPraHHYecKHX
pewects  A.M.  ByTnepoRa, TeopHst  dIEKTPOIMTHYCCKOMN




HOCNEeNCTBHH NedTeNbLiIOCTyY.,

0) 6a30BnIe HCCIICAOBATEILCKHE JeHCTBH:

PIAJETE HABBIKAMHM  y9eOHO-HCCHE/0BATEILCKOH 1
NPOCKTHOH NEATEILHOCTH, HABLIKAMM pasperienns
npobnem;

BEUABILATE  NPHYHHHO-CIENCTBEHLbIE  CBS3H
AKTYalIM3HpOBaTe 3a/1a4y, BBIJBHTATH THUOOTE3Y ee
PCUICHHS, HAXOMUTE apryMEHTRI IS OKAa3aTelbeTaa
CBOMX  YTBCPXKACHHH, 3amaBaTh napaMeTpnl |
KPHTEPHH peienus;

AHAIIM3IPOBATE MOJYYCHHEE B XO/E PCITeHHs 3a]laTH
PE3VIIBTATEL, KPHTHYECKH OLCHUBATH X
ACCTOBEPHOCTE, NIPOTHOZHPOBATE H3MEHEHHE B HOBLIX
YCIIOBHSX; ‘

YMETE NEPeHOCHTL 3HAHHS B IIO3HABATENBHYIO H
HPAKTHICCKYIO 00NACTH KH3HE NeA TEILHOCTH.

—_ —

OOOHN@HO.HW%HOESO NOHATHA

AHCCOIHANH, NepHOAHHECKHH 3akon JTLU. Mennenecea, 3akon
COXPAHCHMS MACCLI), 3aKOHOMEPHOCTY, CHMBONHYECKAN S3bIK
XHMHH, (aKTONOTHYECKHC CBEACHHA © CBOMCTBax, cocTase,
HONy49eHHH ¥  OC30MacHOM  HCTIONB30BALHH BayKBEHIIMX
HCOPraHMYECKMX ¥ OPraHMYeCKMX BElIeCTB R OnTy M
TTPAKTHYECKOH NEATENBHOCTH YeI0RCKA;

IIP6 03. chopmuporaniocTs YMEHHH BLLABIATH XapaKTEpHble
NPMSHAKM W B3aMMOCBA3b M3YYECHHLIX IOHSTHI, NPHMEHSATL
Opn  OMHCAHWU CTPOCHHS W
CBOMCTB HEOPraHHYECKHX H OpPraiHYeCKHuX BeIUECTE H WX
TIPEBPANEHNH; BLIABIATE B3AHMOCBS3L XHMUUCCKIX 3Haluit ¢
NIOHATHIMH M NPEACTABNEHHIME JIPYTHX €CTCCTBEHHOHAYYHBIX
NIPEIMETOR;

InPe  04. ChOPMHPOBAHHOCTE  yMemHHi HCIIOJIB30BATH
HAaUMCHOBAHMS XHUMHYUCCKHX COEMHHEHU MEKIYHAPOAHOrO
COI03a TEOPCTHYCCKON M NPHKIAAHON XHMHH M TPHBHATLHBIC
Ha3BAHMA BAKHCHIIX BEIECTR (ITHIEH, aleTunex, LIHIEP#HH,
deuon, dopMans e, YKCYCHast KMCIIOTa, TNTHIWHE, YrapHEIR
a3, YIMEKHCNBIA a3, aMMMaK, ramieHas H3BECTh, HEralmeHas
U3SBECTh, NMHThEBAA COJA WM APYIHUX), COCTABIIATE dopMyner
HCOPTanWHMCCKHX  H OPFaHHMYeCKHX — BeINecTr, YpaBHeHU
XHMHHCCKHX Peakumid, OOBACHATE MX CMBICT: MOITBEPHKIATE
XapaKTepHLIE XHMHYECKHE CBOHCTBA BCIIECTB
COOTBETCTBYIOMMMH 3KCIICPHMEHTAME M 3AIHCIMU YpaBHeHHUH
XUMHHECKMX PeaKIuii;

PG  0s. cpopMupoBaHHOCTS YMEHHH  yCTaHaBMHBATE
NIPUHAANEIKHOCTE H3YYCHHERIX HEOPraHMYeCcKuX H
OPTAHMYCCKUX BEILCCTR K ONPENeNeHHBIM KIAccaM 1 rpynoam
COCAMHENMH, XapaKkTepU3oRaTh MX COCTAB K BaXHeHmue
CBOHCTBA,  ONPEACNATL  BHAI XHMHYECKHX  CBS3ci
(KOBaNCHTHAs, HOHHaZ, METUIMUECKAd, BONOPOAHAA), THIbI
KPUCTALIIMYECKHX  PELIETOK  BEIICCTR: KnaccuUIHpoBaTs
XHMHYCCKAE peaKiuu;

IIP6 07. chopmuporaiocTs YMCHHH [POBOIMTE PACHETHI :oL




XHMMYECKUM (POPMYJIAM W YPABHEHHSM XHUMEHYCCKHX peakunii
C HCIONB30BANHEM (DM3HYECKHMX ReIWUMH, XapaKTepU3VIOUIMX
BEIICCTBA € KONMYECTBEHHOW CTOpPOHBI: Macchl, obbeMa
(HopMankHEIE  yCROBHS). ra30B, KOIHYECTBA BEIIECTBA,
HCIIOJILIOBATE CHCTEMHLIE XMMUYECKUE 3HAHUA UIS NPHHATHS
PEOICHHH B KOHKPETHBIX MH3HCHHBIX CHTYalHMAX, CBI3aNIEIX ¢
BELLCCTEAMH U HX MPUMEHEHHCM,

OK 02. HMcnionssosars
COBPEMEHHBIE
CPEACTRA TIOKCKA,
aHa/lkH3a u
HHTEPIPETALNH
HHPOPMAIHA K
HHGOPMALIHOHHEIC
TEXHOIOTHH JJist
BBIICIHEHN 3439
npodeccHoHanTEHOM
OEATENTBEHOCTH

h-\-ﬂ-:cnﬂ.:-u-n PEIVALTATHI XOJIKHEI oOTpa:xkKaTs B
qJacTH:
HNECHHOCTH HAYIHOTO NMO3HAHMSI:

cOPMHPOBAHHOCTE MHPOBO33PEHHS,
COOTBETCTRYIONIETO COBPEMEHHOMY YPOBHIO
PasBUTHA HAayKH H  ODINECTBeHHOH mpakTHKH,
OCHOBaHHOTO Ha Iuanore KYyJIbTYD,

CHOCOOCTRYIOIIETO  OCO3HAHHUIO CROCTO MecTa B
NOJNMKYILTYPHOM MHEPE;

COBCPLUCHCTBORAHHE S3BIKOBOM M YHTATENLCKO
KYJILTYPBI KaK CpPEGACTBA B3aHMOASHCTBIN MEXIY
JIOABMY M TIO3HAHHS MUPA.

zmimﬂﬁﬁigm.ﬂ-ﬁfnﬁ PE3YALTATEI JOJKHEI OTpaKaTh:

Ornnanense

YHHECDCANLHLIMH y1eOHRIMH

HOZHABATCALHBIMH /1eACTBHAMHU:
B) paGoTa ¢ uadopmanmeii:

BIAAETE HABLIKAMH IOJYYCHHS MH(DOPMALMHA M3
HCTOHMHHKOB  pa3sHBLIX  THIIOB,  CAMOCTOSTENLHO
OCYIIECTRIATE [IOUCK, aHaiH3, CHCTEMATH3ANMI0 U
HHTCPIPETANMIO HHOOPMALMY PaziHUYNLIX BHAOB H
dbopM mpesncTaienus;

CO3HABATH TEKCTH B PasNUYHEIX (JOpMATax ¢ y4eToM
HA3HAYEHHUA WHQOPMAUMH M [enesoil ayJIUTOPHH,
BBIONDAA ONTUMAIBHYIO (hopMy HpeICTaRIEHUS H
BH3yaNH3aLMH;

OLIEHUBATE JOCTOBEPHOCTE,
HHQOpPMALMH, ee  COOTBETCTBHE

JErHTUMHOCTD
HpaBOBBIM  H

Adueuunimuapurie (npeameTHBIE) PEIYABLTATBI M ROJGKHLI
OFPAKATE:

ITP% 06. riancHue OCHORHBIME MeTonaME HAYYHOT0 NO3HANNA
BEIICCTE M XHMHMYECKHX sBTCnmH (HabIrogenne, u3Mcpeine,
IKCHEPHUMENT, MOJIETHPOBAHNE);

IIP6 07. chopmuposanrocTs yMenuii IPOBOJMTE PacyeThi IO
XHMUYCCKUM (OPMYITaM U YPABHCHHAM XHMMIECKHX PeaxIIi
C MCIHONLZOBAHUCM (DHMYECKUX BENMYHH, XapaKTepH3yIOMIHX
BEIICCTBA €  KOJNHYCCTBEHHOH CTODOHBI: Macchl, 00bheMa
(HOpManbHBIC  YCHIOBHSA) Ta3om, KONHYECTEA BEMICCTRA;
MCTIO/Ib30BATE CUCTEMHBIC XHMHUYECKME 3HAHWS [Hsl IPHHATHA
PEIICHHH B KOHKPETHBIX JKH3HEIHBIX CHTYAIMSX, CRAAHHDIX C
BEIICCTBAMH M HX IPUMEHEHHEM;

IIP6 08. copmupoBanHOCTE YMEHHH  IUIAHUPOBAThH M
BLOIONHATE  XHUMMYCCKMH  OKCIEPUMEHT  (IIpeBpalieHus
OPraHMYCCKHX BEUICCTB [IPH HATPEBAHWM, MOJYYEHHE JTHIIEHA

H  W3YHMCHME C€ro CBOHCTE, KadecTBCHHBIE DCAKIMH Ha
ATBACTH/IBI,  KpaxXMall, YKCYCHYK) KHCJOTY; JeHaTypauus
OenKoB  mpH HArpCBaHWH, [BETHLIE PEaKUuH  OelKOE;

MIPOBONATE  PeaKiMil HMOHHOI'O O0MeHa, OIpeseNaTh cpemy
BOAHLIX pPACTBOPOB, KAYCCTBEHHbIE DEAKIHH Ha cynbdar-,
KapOOHAT- W XJIOPH/I-aHHOHBIL, HA KATHOH AMMOHHMS; pelaTh
SKCICPHUMEHTANIBHEBIE  3a0aYd N0  TemaMm  "Meramie”
"Hemeramnel") ® coorTeercTBEM ¢ NPaBpUiIaMH  TEXHHKH
0e30NacCHOCTH  NpH ofpawjeHHn ¢ BCLIECTBAMH M
TabopaTOpHBIM  0GOPYAOBAHKCM; MPCACTARIATH Pe3YaBTAThI
XHUMHHECKOro SKCHOEPUMEHTA B (JOpMe 3aliCH  ypaBHEHM




MOPaNBEHO-3TUYSCKHM HOpMAM;

COOTBCTCTBYIOIIMX peakuuil H (opmyiuposars BLIBOELI Ha |

~ BIANSTL  HABLIKAMM  PACUO3HABAHMA M 3aIUTHI | OCHOBE 3THX PE3YJIETATOB,
HHbOpMaMH,  MBdOpMAaUMOHEOH  GesomacHocTu | IIP6 09, COPMHMPOBAHHOCTE  YMEHHS AUANU3HPOBATE
THYHOCTH. XHMHICCKYI0  HHOOPMAUMIO,  IIONYYaeMyr H3  pasHbIX
_ HCTOMHHKOR (CPCACTR MacCOBOM MH(DOPMAIMH, CeTh HuTepuer
H IpyTHe),
OK 04. Dddekturno | JTuunocruore PE3YNLTAYLI  AOJUKHBI  OTpakaTh B | JHCOMNAMHApHBIC (IpeaMeTHLIE) Pe3yJbTATEI H A0JGKHbI
B3aUMO/IeHCTBOBATE H | MACTH: OTpaxarh:
paborars B rPpaxIaHCKOro BOCIUTAHUSAS PG  08. chopmuposanrocTs  ymeHuil [UIAHHPOBATE ¥
KOJUIEKTHBE 1 — TOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTH B | BBUIOTMHATE  XHMHYECKH SKCTIEPMMEHRT  (IpeBpalieHus
KOMaHze HHTEpecax rpaXJaHcKoro obecTsa; OPTaHHYeCKHX BEILIECTB [PH HAPEBANHH, OJYYEHHE STHIICHA

— YMCHHE  B3aMMOICHCTBOBATE C  CONHANLHLIMH
MHCTHTYTAMH B COOTBETCTBHHM C MX (YHKIMIMH |
Ha3HAYESHHEM.

MeTanpenveTHbIe Pe3yAbTATHI HOKHDI 0TPAaXATh:

OsJlaenne yunsepcanbHbIMu KOMMYHHKATHBHBIMH

NeHCTBHAMM:

0) coBMecTHAN NeATeNLIOETE:

— IOHHMAaTh H HCIIONTB30BATh NPEeUMYIICCTRA
KOMaHJAHOH M HHAMBUIYATHHOH paboThL;

— TDPHHMMAaTe  HEIM  COBMECTHOH  NEATEIBHOCTH,
OPraHW30BEIBATE H KOOPOHHHPORATL JEHCTBHA N0 e
JOCTUKCHHI): COCTARIIATE MIay JeHCTRHIA,
PACHPENENIATE POIIM ¢ YYETOM MHEHHH Y4acTHHKOR
00CYK/IATE PE3yIBTATH COBMECTHORM paGoTEL

Oe1anenne  yHuBepcadbHBIMH PETYIATHBHBIMH

deHcTRHAMN:

r) npUHATHE cebst n JAPYTUX JII0aei:;

~ [PUHMMATL MOTHBEI M APTYMEHTEI APYTHX JHOEH NpH
aHalIM3€e PE3YAbTATOB JICATEILHOCTH,

— TIpH3HABAThL CBOC ITpaBO M MPaBo APYIHX Jomed na
omubEM;

~ Pa3BHBaTh CNOCOOHOCTH MOHMMATL MHP C IIO3MIHH
JIPYTOr'o “enoBeKa.

M H3YYEHHC €ro CBOMCTB, KAueCTBEHHLIE peaKluM Ha
ILAETHIBL,  KpaxMall, YKCYCHYK) KHCHOTY; ACHATYPaIlHs
DeNkOoB  IpM  HAIDERAaHHH, NBETHBIC PEAKIIHH  DEeTKOB;

IIPOBOINTE PEAKUMH HOHHOr0 oOMEHa, ONpEeleNsTh Cpeiry
BOIHBIX PacTBOPOR, KAaUCCTBEHHBIE DPEakIHH Ha Cybgar-,
KapOOHar- ¥ XJIOPMI-AHHOHEL, HA KATHOH AMMOHMSL pemars
JKCICPHMEHTANIbLHBIE  3aj4adM 1o TeMaM "Meramne” w
"Hemerannn") B COOTBETCTBMH € NpaBHIAMH  TEXHUKH
GesomacwocTM  npu  obpamieHME ¢ BemecTBaMH  u
n1abopaTopHEIM  0GOPYNOBAHUEM; NPEACTABIIATH Pe3yiLbTaThI
XHMIHECKOTO 3KCIICPHMEHTa B (OpME 3alMCcH  YpaBHCHHIA
COOTBETCIBYIONMX peCakuuii # (OpMyTHPOBaTh BBIBOABI Ha
OCHOBE JTHX Pe3YJILTATOB.




OK 07.
ConelictBoRarn
COXPaHeH o
OKpYIKaroulel cpeer,
pecypcochepexennto,
NPUMEHATE 3HaHUs 00
H3MEHEHHH KIHMATa,
NPHHIIHITb]
OepeskiMBOro
ITPOU3BO,ICTBA,

3 pexTrrHO
JeHCcTBOBATE B
YPE3BLITAHHLIX
CHTYalIHsX

ITHUECKUX
g HezonacrocTnh,

JlaunoCcTHLIE PE3YIRTATBL  M0KHLI  OTpakaThL B

YaCTH:

IKOJI0THMYECKOT0 BOCIIMTAHHS:

—  CHOPMHUPOBAHHOCTE JKOJOTHYECKOH  KYNbTYphL,
TIOHHNMAHHE  BIHIHHA COLHANBLHO-3KOHOMHYECKHX
TIpONECCOE HA COCTOAHHE TIPUPONHON COIHATBHOR
cpensr, OCO3HAHHE riobansHoro XapakTepa
IKOJIOTHYECKHMX TIpodiem;

— UNEaHMDOBAHHE M  OCYINECTBIEHUE NEUCTBHA B

OKpY¥alomleH cpee Ha OCHOBe 3Hamuy Heneit
YCTOHYHBOrO pa3RHTUS IEJI0BEYECTRA;

AKTHBHOC HENpMSATHE JNedCTRIIL, OPHHOCSLIMX Bpen
OKpyxaronieii cpee;

YMeHHe POrHOZHPOBATE
SKONOTHYECKHE  TOCIIENCTRHS
ICHCTBHHA, IPENOTBPAINATE HX.

HebaronpusTHbIC
PETUPHHHMAEMEIX

Meranpeamernsie PE3YABTATEI JOKHLI OTPAKATE:
Osnagenne YHHBEDCANLHBIMET Y4eOHbIMHU
HO3HABATENLHBIMY JeHCTBHIMU:

B) padora ¢ uHpopMareii:
HCIONB30BaTE  cpencrea
KOMM Y HHKAITHOHHBLIX

HHPOPDMANMOHHEIX
TEXHOJIOTHH B pemenwnnm
KOTHHTHBHEIX, KOMMYHHKATHBHBIX H
OPTaHH3a UM OHHBIX 3a1aq c cobmoaeHeM
TpedoBaHmii IProHOMHKH, TeXIHKH besonacuocTH,
THTHCHBL,  pecypcocBepexenns, IPABOBBIX ¥

HOpM, HOPM HHOPMALHOHHOH

L

Aucnnmimnapunie (npeameruple) PEIYALTATLI M XOUKHLI |
OTPAKATE:

IIP6 01. chopmmposannocTs [IPEICTABNEHMH: 0 XMMHICCKO}
COCTABISIOIIEH €CTECTBEHHOHAYYHOI KapTHHBI MHpa, poim
XHMHM B TO3HAHHH SBICHMI IPUPOIEI, B (hOPMHPOBAHHM
MBIIUICHHA M KYIBTYpLl JIMYHOCTH, ee byHKIHOHAILHOI
TPAMOTHOCTY, HEOOXOMMMOH mTd  pemenus TIPAKTHYECKHX
3818 B KONOrM9ecKl 0B0CHOBAHHOTO OTHOIICHHS K CBOEMY
SAOPOBEK ¥ NPHPOIHOH cpeje;

IIP6 10. chopmuporannocTs YMEHHH CODNIAATh NpaBuiTa
IKOJIOTHICCKHM  1enecoobpasHoro  mosefenus B OLITY W
TPYOBOA NEATENLHOCTH B [EIITX COXPaHEHHS CBOETO 3/10POBBS
H OKDYXArOUleHd Npuponmod cpempr; YYMTBIBATE ONAacHOCTD
BO3/ICHCTBHA HA KHEBBIE Opramp3Mbl OMPE/IENCHHEIX BEMIECTB,
IIOHHMAT  CMBICTT  IOKazaTelis UPENENBHOH  NOIycTHMORH
KOHLEHTPALMH.
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2.2. TemaTuueckuii ILIAH ¥ cogepskaHue AMCUMILIHHBI

Haumenopanue
A3/1€JI0B H TeM

Conepxkanue yuednoro

Tema 1.1.
OcroBubie
XMMHYECKHE ITOHITHS
H  3aKOHLL, CTPOCHHC
aTOMOB  XUMHYCCKHX
SMEMEHTOR

Tema 1.2.

Hepuomaeckuii sakon
H Iepuonuuecxas
CHCTEMa XUMHUECKHX
onementoR  J[. W,

Menneneera, ux cesgan
C
TCOpUECH
aTOMOR

COBPEMEHHO
CTPOCHMS

Copepxanue yuebnoro MaTepuana
IlpakTudeckue sansrug

Conepskanne yuetHoro MaTrepuaaa (0CHOBHOE K
A2060paTopHLie M NPAKTHYCCKUE SAHATHA, NPHKJIRAHOR MOAYIL

2

MaTepHAla

Pasznen 1. Teo ETHYECKHE OCHOBLI XHMHAH

Coaepxanne ye6uoro MarepnaJja

XHUMHUYeCKHit sneMenT. AtoM. Hapo aTOMA, H30TONBI. INEKTPOUHAST 000TOYKa, JHEpPreTHIeCKHE
YPOBHH, NOAYPOBHU. ATOMIEE opbuTamu, s-,
ANICKTPOHOB 110 OPOMUTANAM B aTOMax DIIEMEHTOB 11EPBBIX HETHIPEX HEPHONOE. DNeKTpoHilas
KOHQHUTypanus aroMor. OcHOBHLIE XHUMHYECKHE 3aKOHBI

Ipakraaeckne 3AHATHAS

«OCHOBHBIC KONTHYECTBEHHBIE 3AKOHE]
YPABHEHHAM XHMHYECKHX peaxumiy,
OHEOOS.HQHWEV—Q 4dTOMHag H MOIEKYNIpHAas MACCHI.

Ipaktiueckas pabora Nel.

AOJH BEIIECTRA, 0OBEMa (HOpMaIEHEIE YCIOBUA) Ta30B, KOJMYECTBA BeLECTRA

lIpakTraeckas paGora Ne2. «M3yuenne nepuoanyecinx 3aKOHOMEPHOCTEH M HX B3aMMOCBS3M CO
CTPOCHMEM ATOMOR».

HayKH.
YcraHosnenue crasm MEALY CTPOCHHEM aTOMOB XMMHYCCKHX 3IEMEHTOR
M3MEHCHMEM CBOHCTB XHMHUECKHX IEMEHTOR H HX COE/IHHEHHIH B
[epronnueckoii cucremm:.

Xmﬁmmﬂﬂﬁxwmﬁﬂma XHMHYCCKHX JIEMEHTOR Rzﬁ._.m._.rqxﬂmmomﬁxm / HCMETAIMTHYCCKHE CBOHCTBa

XUMHYCCKHX JJIEMCHTOR B COOTBETCTBHH C HX AICKTPOHHLIM CTPOEHHEM H TIOJIKMKeHHEeM B

pofeccHoOHANLHO OpHEHTHpOBaHHOE), | O6nEMm Dopmupyembre
TACOB | KOMNETEHIMN
3 4
68
16
2 OKMN
p-, d- amemenTh. QOcobennocTy pacnpeneneHns I
B XMMHH M pacueThl 1o
Monapras macca. Konmuectso BelecTra. |
OTHocuTeIbHAS
2 OK 01
OK (2
H.M. Menneneega. Caase [IEPHOIHYECKOID
rpyunaMm u nepuogam Ilepuomuyeckoii creTemu 3HaveHHe 5
H [IEPHOIMYCCKIUM
COOTBETCTRHH € [IONOKEHHEM
Pcuienue [IPaKTHKO-OPHUE L THPORAHHEIX TEOPCTHICCKUX 3AMAHKE Ha
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Tema 1.3,

MHorootpaszie
BELIECTR

Tema 1.4.
H,anom@xmmnmm,

HEOPraHu4ecKux
BELIECTR

Tema 1.5.

PeaKitui

Crtpoenue BEIIIECTRA
H NpHpoaa
XHMHYeCckoii CBA3H.

B EOEQIEN&%UN

HEPHONHYECKOR CHCTEME XHMHYCCKIX amementor .M. Mengeneenay

W NOAPHAs, HOHHAA, METalHdeckas). Mexanmamp 00pa3soBAHHA KOBAICHTHON XHMUYECKOI
CBI3H  (OOMCHHBI# /IOHOPHO-aKUENTOPHBIH).  Bogopommas  crsss. BanertHocTs.
DICKTPOOTPHUATENEHOCTE. CTenems OKHCIICHHSL, MOHBI: KATHOHDB! M AHHOHKT

Hpakruieckne sangrua
IpaxTuueckas paGora No3. «Crpoenue BemecTra u IPHPONA XMMHYECKOH CRS3H ».
HemoHcTpauus moaeiei KPHCTATMYCCKHX PEITETOK. MOHHOMN (UOpHY HATpHA), aToOMHOI
(rpadur u anmaz), MOJICKYTAPHOR (YrineKuesbli ras, MO[), METANIHIECKOHR (HaTpwit, Marauii,
Menr). PemeHne mpaktugeckux 3alaHii Ha cocTaBienue DNEKTPOHHO-TpaduIeckux $hopmMy

JeMeHToB 1-4 nepuomos

OK 01

Conepskanue yuebnoro MarTepHaJa
Knaccuduranms HCOPTraHHYeCKMX BelecTs. Homenknarypa HEOPraHUYeCKHX  BEHIECTH
(OKCHIBYL, THAPOKCHLL KHCIOTHI, conu). Bemecrpa MOJEKYJLIPHOTO M HEMONEKYIIPHOTO

HOHHas, En%gﬁﬁmoﬁgv. wgﬁﬁﬂgon.ﬂv CBOHCTBA BEUIECTE OT THA KpHCTaNIH4YeCcKoH PEMIETKH

IpakTrueckue 3ansTig
IIpaxruyeckas padoTa Ned. «Homenxnartypa HEOPraHuYecKHX BEelIeCTR .

Pemlenne nmpaxruueciux 3alaHUH N0 IraccHbHKay, HOMCHKJIATYPE H  XHMHYECKHM
(opmyIIaM Heopranmueckux BEILECTE PasNHYHBIX KIACCOB (yrapumii '3, YrueKucnoii raz,
AMMHMEK, TalllCHAs W3BECTh, HEralneHas H3BECTD, [TUTHEBAS CONA M APYTHX): HA3BAHUS BEIICCTR

Ha3BaNKAM, HACHTHUKATOPaM, CTPYKTYPHBIM (PopMyJiaM. AHANTHT XAMUYECKO uudopmaiy,
TOJIyaeMOH H3 Pa3HBIX HCTOYHHKOR (Cpencts Maccoroit HHQOPMAIHH, CeTh Hutepuer u

Tunw XUMHHECKHX | X pmuueckas peaxnuda.  Kiaccndukanus  xummdeckx PeaKkuui B Heoprauwueckol u

Apyrue)

OK 01
OK 02

Coaeprxanue yuebuoro MaTepuala

OpraHH4ecKoOfl XHMHH. 3aKOHKI COXPAHEHMS MAaCChI BCIIECTRA, COXpaHeHus H ITPERPaICHHA

OK 01
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JHEPIUA IIPH XAMHHECKHX peakuusax. OKUCINTEIbHO-BOCCTAHOBHTC hHEIC peakiiny (ypaBHEeHHs
OKHUC/ICHMA-BOCCTAHORIICHUA,  CTEIEHDL  OKHCICHHS,  OKUCIMTC K BOCCTAHOBHTEI,
OKHCIUTENLHO-BOCCTAHOBHTENBHBIE PEAKLUME B MPHPOJC, NPOM3BOJCTBEHHBIX TPOLECCax H
KU3HEAEATEALHOCTH OPraHH3MOR)

Tema 1.6.
Cropocte  xuMiueckmx
peakumi. XuMmuaeckoe
paBHOBECHE

Copnepxanue yuebHoro MarTepuana

CrOpOCTL peakivu, e 3aBHCHMOCTL OT PasIMYHEIX  (BaKTOPOR: TIPHPOIBEI PEATMPYIOLIAX
BEIECTE, KOHUEHTPALMH DPCArupYIOLMX BEIUCCTR, TEMIEPATYpHl M MIOMATH PEAKITMOHHOM
NOBEPXHOCTH. Tennorpe ahQeKTbl XMMHEIECKHX peaKkiuii: 5K30- 1 SHAOTEPMUYECKHE PCAKIIMH.
Obparumble peaxuun. XuMHYecKoe pagHoBecie. MaKTOpPBI, BNHAIOLME HA COCTOSIHHE
ANMHYCCKOr0 paBHOBECHS (KOHUEHTPAIMS PEArEHTOB MITH NPONYKTOB PEaKIHH, JaBlCHHe,
remneparypa). [punmun Jle llatense

[IpaxkTHyeckme 3anaTHs

IlpakTudeckan pabora No5. «Bmmusmue Pa3sIMYHBIX (AKTOPOB HA CKOPOCTL XMMHUECKOHt
PEAKIIHH ».

Pemuenne mpakTako-OpHeHTMpOBAHHBIX 3ajaHMii Ha  amanms daxTopos, BIHMMOMEX Ha
MSMCHEHME CKOPOCTH XMMUYECKOH peaKiuy. 3aBHCHMOCTD CKOPOCTH XHMHYCCKOR peakiuH OT
TPHCYTCTBUS  KATANM3ATOPA HA IIPHMEPE DPaslOKEHHS MePOKCHIA BOIOPOJA C YIOMOILBIO
JTUOKCMIA MapraHiia ©u KaTanasel.  Pemende NPaKTHKO-OPHCHTHPOBAHHLIX 3aNaHUN Ha
PHMEHEHHC npuHumna Jle-Iatenbe ams waxoskzenws manpasmenus cMmemerns paBHOReCHA
XUMHYECKOH Peauyuu 1 ananss $aktopos, BIMSIOMKX HA CMEIEHHE XHMIYECKOro PaBHOBECHS

QK 01
OK 02

Tema 1.7.
Pacriopmr, TeOpHUs
MEKTPOIUTHICCKOH

JUCCOLTHMAITMY ¥ HOHH LI
obmen

Copepsxanune yuebnoro matepuana

Pacteoper. Buawr pacreopos no CO/IEPHAHUIO  PACTBOPEHHOIO BEIIECTBA. PAaCcTROPHMOCTE,
Honstue o amcnepenwix cucremax. McTHHHBIE 1 KONIOHAHEIE pacTBOpel. MaccoBas mois
BEIICCTBA B pacTBope. [lonstue o BojoporsoM mokasarene (pH) pacrsopa. DnexTponurnueckas
auccounanus. CHiIbHbIE i cirabLble 3MeKTPOIMTH, HEIMNEKTPOIHTEL Peakumu nouHOrO 06Mena

JlaGopartopunie 3anatua

Jlabopatopuas pabora Nel «Ilpuroroenenre pacTRopoBy.

IIpuroToBenue pacTBOPOB 3aaHHOH MAaccoROW joeil PACTBOPEHHOTO BEMIECTBA, NPOBEIEHHE
PEAKIHH HOHHOTO ofMeHa, OHpC/eneHHe CPEILl  pPACTBOPOBR BEHIECTB €  OMOIIBKD
YHHBCPCANLHOTO MHAMKATOPA (KUC/as, HEHTpansHas, Nenounas). 3a/aHHA Ha COCTARIEHHE
MOHHBIX peakiuil. PelieHne nMpakTHKO-OPHEHTHPOBAHHKIX PACYETHHX 3ATaHui Ha PacTBOPEI,
MCHO/IB3YEMDIE B OBLITOBOH M MPOH3BOCTBENHON NCATENLHOCTH HEIOBEKa

OK 01
OK 02
OK 04
OK 07

Kourponnuas paGera

I

CTpoeHue BeIEeCTBa H XUMHIECKHE peakuuu (o paznemy 1)
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Paszpen 2. Heopranwueckas XHMHA

10

Tema 2.1.

DUIHKO-X UMHYecKHe
CBOHCTBa
HEOpraHuyeckux
BEIIECTHB

Cogepxxanne yaebuoro MAaTepHANA

IlpakTuyeckne 3auaTHs

Ipaxtiueckas paBora Ne6. MeTamm: lTonoxenue meramnos B Hepuoauueckoit cucreme
XHMHYCCKEX 3/1eMeHToB. OcobeHHocTH CTPOCHHS DIIEKTPOHHBIX ODONOYEK ATOMOB METAILIOR.
Obune  dusmgeckue crokcrsa Merannor. CniaBbl METANIOB. IJNEKTPOXUMUYECKHHA  psift
HAUPDKEHHH MCTaNmoB. XUMHYCCKHME CROMCTRA BKHEHIIAX METAINOR (HaTpuit, kKammii,
KanbuMH, Maruui, amoMHAHUI, HHHK, XPOM, JKe1e30, MeNh) M HX COeIHHeHHI . Obmme crocobu
ToIy9geHus Merannos. [pumeneune Meranions B OBITY M TeXHHKE.

Hemerammer. TMonoxensne HeMmeTannor B [lepuoiiueckoii cucteme XHMHYECKHX snemertos JLH.
Menzenecea u  ocobenrocTy CTpOCHMS  aTOMOB. (DU3HYCCKUE CBOHCTBA HEMETANIOR.
ATNOTPONIMS HeMeTaoB (Ha IPHMEPE KHCI0POa, cepsl, docopa u yriepona). XuMmiyeckie
CBOMCTBA M IPMMCHEHHE BAKHCHITHX HEMETAIIOR (ranorenos, cepsi, azorta, ¢ochopa, yrnepona
H KPCMHHA) H HMX COEIHHCHUl (oxcH0B, KHCJIOPONCONEPIKALIMX  KHCIOT, BOAOPOIHBIX
coenuHennit). [lpumenenue paxcHeiinmx HEMETANJIOB H UX COSOUHCHNUEH

lpakTiyeckas pabora Ne7. Hemetansr. IMonosxenne nemerauion s Ileprogmueckoit cicreme
XUMHUeckix anemenToB JLU. Menjeneera u ocoBensoctu CTPOEHHUST aTOMOB. DH3uueckne
CBOHCTRA HEMETAILIOB. AJNIOTPOIHA HEMETANIIOR (4a mpuMepe Kucnopona, cepel, docdopa u
YTiepona). XuMHYECKHE CBOMCTRA M IPEMEHCHHE BAKHEHINHX HEMETAIUIOR (TaNOreHOE, CEPEL,
azora, qochopa, yrnepopa u KPEMHUA) M UX COemMHeHHH (OKCHJIOR, KHCIOPOJICOACPKALIHX
KHCITOT, BONOPOAHEIX coenmHeHui). [TpuMenenye paxneimx HEMETAJIIOB M HX COeIUHEHHI

XHMHUYECKHE CBOHCTRA OCHOBHBIX KIIACCOR HEOPTaHUYECKHUX BELICCTR (OKCHJIOB, IMAPOKCHIOR,
KHCIIOT, CONe M Ap.). ['eHeTHUecKas CBs3L HEOPraHWYCCKMX BEUIECTB, NPHHANNCIKAUMX K
PASIHYHEIM KJaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOKCTR OPOCTBIX BEIIECTR, BOJOPOLHEIX
COCAMHEHHH, BBICHINX OKCH/IOB H THAPOKCUAOR

«DU3MKO-XMMHYeCKHE cBOJiCTRA HEOPTaHUYCCKUX BEIIECTB Y,

CocraBniende ypapHeHHET XEMUYECKHX PEAKIMH €  YYaCTHEM IIPOCTBIX M CIIOIKHBIX
HCOPraHv4eCckMX BEWECTR: MeTAI0B H HEMCETALTOB, OKCHICB META/UIOR, HEMETAIOR M
amM(bOTEPHDBIX 3TCMEHTOR; HCOPraHuaeckix KMCIIOT, OCHOBAHME U am(oTepHbIX FHIPOKCHIIOR;
HEOPTaHMICCKUX CONMEH, XapakTepU3YIOWUX HX CBOHCTRA,

Pacuérsr maccrl Bemmecrra mim 06béma razon IO U3BECTHOMY KOJIMHECTBY BELIECTRA, MACCE MIIH
00BEMY OIHOTO M3 yuacTByIOmEX B PCaKUHM BEIECTB, pacuéThl Macchl (06BEMA, KOIHYCCTRI
BELUECTBA) POAYKTOB PEAKUMH, CCIM O1HO M3 BCIIECTB HMECT npuMecH. PerieHue npakriko-

OPHCHTHPORAHHBIX 3aNaHui Ha omOW—OHmNu COCTan, TMoNyYeHHe H OGezonacHoe UCIIONBL30BAHHE

0K 01
0K 02
OK 04
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BAMKHEHIMUX HEOPIraHHYECKIX BEIIECTE B OBITY H podeccHoOHaATLHO HEATCILHOCTH YeIOReKA

Tema 2.2, Conepxanne yuebroro Marepuana 2 OK 01
Hnentudurarms Jlaboparopuste 3anarusg OK 02
HEOpraHnYecKux Jlaboparopuas paGora No? «MneHTndunKkanus neopranmyeckmx BEILIECTBY. 0K 04
BEeHICCTB

Pemenne skcrnepumentansunx 3421 N0 XMMMYISCKHM CBOMCTBAM METAIIOB H HEMETAIIIOB, N0
PACIIOSHABAHUIO H [IONYYCHHIO COCAMHEHHH MeTATIOR H  HeMeTANIOB (B3aMMONeicTRHE )
THAPOKCHIA AIOMHHEA C PACTBOPAMY KHMCIIOT menoyer,). Hienmauranus Heopranuacckux
BCIIECTB C HCTIONR30BAHHMEM HX (H3HKO-XHMATECKHK CBOHCTB, XaPaKTepPHBIX KAYECTBEHHEIX
peaxtui. Kavecrsennsie peaxium na cynedar-, kapbonat- u XJIODHA-BHHOHBL, HA KATHOHBI

METAUIOB H KaTHOH aMMOHHS
- ]
Konwrponwnas pagora

2 CrolicTea neopranuueckux BCIIECTS (110 pasgeny 2) 1
S

Pazgen 3. Teopernaeckue ocnorbr OpPraluvecKoi xumun 4

Tema 3.1. Conepxanue yuebnoro matepuana 4 OK 01
Knaccuduxanus, Iipenmer opranuweckoit xumun: of BOSHHKHOBEHME, PA3BUTHE M 3HAYCHME 3 HOIYYEHHH HOBEIX

CTpoEHHE H|BCIUECTB W Marepuanos. Teopra CIPOCHMA OPraHHYECKHX COCIHHHCHME A M. bytieposa, eé

HOMCHKIaTypa OCHORHBIE moNIoxenns. CTpyKTypHIe OPMYITBL OpPraHYecKHX BelecTR. Domonorus, uzomepus.

OPraHM4ecKMX BemecTs | Xumudeckas Cassp B OPIaHHHECKUX COCIMHCHMIX: KPATHBIE CBSA3H, G- H T-CBS2. 2

ITpencrasnenuce o KNTaCCHMKAIHN  OPraHMYeCckHX BeliecTs. Homenknarypa oprammuecinx
COCAMHCHUH (CHCTeMaTudeckas) wu TPHEMANLHRIC HA3BAHMSA BaXHeHIUMX NpescTABMTEICH
KIIACCOB OPTAHHIECKHX BEINECTR

IpakTuyeckne sausTus

Hpaktuueckas paGora Ne§. «Homelkmarypa opranuieckux semectay,

OsHakomuenue ¢ 00pasiaMu  opraumyYeckux BEIICCTB M MarepyanaM¥ Ha HX OCHOBE,
MOJENHPOBAIHE MOJEKYl  OpraHMYecKHX — BEINECTB,  Habmonemue H  Onmcanue
ACMOHCTPALUMOHHEIX  OMBITOB 10 UIPEBPANIEHUIO  OPTaHMYECKHX BEIIECTER NP HATPCBAHMH
(tnasnenue, obyriHBanMe H roperue). CocTapicHHE NOMHBIX H COKPAIUEHHBIX CTPYKTYPHEIX
dhopMyn  opranmueckmx  pemects OTACHBHBIX ~ KIIACCOB, HMCHONB3YS MX HA3BAHAS 110
CUCTEMATHIECKOR M TPHBHANLHOM HOMCHKATYpe (STHNICH, AaleTulew, FIHIEpH, dero,
dbopmaneierns, ykcycnas Kuciora, rnuuub). Pacuers: npocreiimeit GbopmMynsl oprarmgcckoi

MOJNEKYJIbI, HCXOOS M3 JIIEMEHTHOTO COCTARA (B %)

Pazaen 4. Yraesopopoarr 10

ﬁ Coaepikanne yuebuoro MaTepHara 8 OK 01 u
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Yrnesomoponel u  ux
IPUPOAHEIE HCTOUHHKH

Tema 4.2.

DU3HKO-XH MUTecKHEe
CBOMCTRY
YIICBOIOPOOOR

lipesensHrie YTNIEBOJIOPONBI (ANKaHkbI). COCTaR K CTpoenue, roMonorugeckuii psag. Meran u
ATAH: COCTAR, CTPOEHHE, (PH3NYECKHE 1 XHMIUECKIe CBOHCTEA (peakiuy 3aMeeH s 1 TOPEHUsN)
NTONYYEHHE U IPUMEHEHHCE.

L]

Henpepennusre YTICBONOPONE! (IIKEHEL, ANIKAJHEHEL, ATTKHHBI).
AJKEHEL: cocTas u CTPOCHHE, TOMOTOTHYCCKHH Py DTHICH IPOIHIICH. COCTAB, CTpoeHUe

ORHCIICHNS ¥ OJUMEPH3ALMH) TIOIYYeHHE 1 IIPHMCHEHHE,

ANnKanHeds: Oyramuen-1,3 u MeTHOyTaguen-1,3, xuMmueckoe CTpOeHHE, CBOMCTBA (peakinus
NOJMMEDH3ANNH), NPUMEHCHHe (g cHHTE3a IPHPOTHOTO H CHHTETHYECKOrO Kayyyka wu
Pe3uHkI).

ANIKWHBL: COCTaB OCOOEHHOCTH  CTpoeHHs, TOMOJIOTHYECKHH Az, ALICTHIEH: cOCTaB,
XUMHHCCKOE CTpOCHME, (HIMYeCKHe u XMMHYECKHe CcrOMCTBA (peakiuu THAPHPOBAHMS,
TAIOreHUPOBALMS,  THApATAIAH TOPEHHS),  IONyYCHHE o IpUMEHCHHE  (HCTOYHHK
BbICOKOTCMIICPATYPHOIO INAMEHH 1151 CBAPKY ¥ PE3KH METANIOR)

XHMHYECKHE CBOHCTRA (peakiyuu TAJIOCHUPOBAHNS ¥ HHTPOBAHHS), OOJIyiCHHE U IPUMCHEHHE.
Toxewmocts apenon (BmusHMe GeHz0na Ha OpranuzM qenoseka). I'eHeTHdeckas ceasL MEXTY
YIICEONOPOIAMH, MPHHALIEKAUTUME K PaIHYHBIM Kiiaccam,

llpuponsbie neTogmuK yrieronopoaos. Ipupogurrii ras u lonyTHeIe HeTanbe rassl. Hegrs u
€€ npomcxoxaeHue. Crocoba nepepaboTky  HedTy: TIEPETrOHKE, KPEeKMHI (TepPMHYECKHIA,
KaTIATHYECKHHA), NHpONu3. Hponyxkrer  nepepaGorin HehTH, mX Dpumenenme &
IPOMBIILIEHHOCTH

¥ B ObiTy. Kamennsni yroms u IPOIYKTHI €10 NepepaboTky

OK 02
OK 04

Copepixanne yuenoro MaTepHaIa

JaGoparopusie sanarus
JlaGopatopuas paGora No3 «CrolicTBa yriesonopomory.

Tema 5.1.
Crupter. @enon

Paznen 5. Kucio 040COEPRAINHE OPrAHUYECKHE COeTHHCHUs

H,m._J—OﬁOIOHUOENWOhErmN

OK 02
OK 04

14

Concpanne yyebnoro MarTepHaia

Hpeienbabie ogqnoaroMubie CHMPTEI (METAHOM B 3TaHON): CTpoeHHE, PHIHUCCKHE W XHMHYECKHE

—_—a vz =

N 2
CBOHCTBA (PEAKIIMM C AKTHBHBIMU METAILIAMM, TAOrEHOBOA0POIAMH, FOPEHHE), MPUMEHEHHE,

OK 01
OK 07
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Bonoponurie crazu MEACLY MOneKylnaMe coupToB. OU3nogormyeckoe MCHCTBHE METAHONA U

3TALONA HA OPraHU3M HYelOBeKa.
MHuoroaromuste cnupTsl (3THICHTIHKOM, U DIMIEPHH). CTPOSHHE, QHIMTECKHE H XHMUYecKHe
CBOHCTBA  (B3aMMOZEHCTBHE €O  IMETOYHEMM METallaMH, KAYCCTREHHAS peaknus Ha
MHOTOATOMHBIC CIHPTED). DH3HOMOTHUECKOE [IeHCTRUE [a OpranmsM uemoseka. [IpuMenenune
TTHUEPHHA H STHIICHT THKOA,

@eron. Crpoenue MOICKYNLI, QH3MUECKME M XHMUYECKHE CBONCTRA ¢erona. TokcHUYHOCTE
beHona, ero gpu3nonoruueckoe ACHCTBHE Ha OPraHU3M YeJoBCKa. [lpuvenenne derona

Tema 5.2. Conepxanne yuebnore marepuana 4 OK 01
AJBJETHIEL ANBICTMIABL ¥ KeTOHBI (dbopmanbaernn, aueransnermp, aleTOH): CTPOeHHe, (H3IUYECKHe © OK 02
Kapbonoreie kucnorer, |xummaeckue CBOHMCTBA (PCAKIMH OKHCICHHS M BOCCTAIIOBNEHHs, KAYECTBCHHBIC pEaKiuH), OK 04
CrnoxHrIe 3¢hHph NIOJTy9eHHe ¥ IIPUMCHEHHE.

OmsoocHoBEBIE TpenenbHbe KapOOHOBBIE KHCIOTH (MypashbuHAL H YKCYCHas KHCIIOTHI):
CIpOCHHE, (M3HYECKHE H XMUMHYECKHE CROMCTRA (obmme cBoficTBa  KuchoT, peaKiug
ITepUPUKALAM), NONYYeHHE K ipuMeHenne. (CTeapuHOBAs H ONEHHOBAY KHCHOTHL  Kak
TIPEICTARMTENH BRICIIKX KapOOHOBLIX KHCIOT. MBLTa Kak colm BBICIMX KapOOHOBEIX KHCIIOT, HX
MOIIee TeifcTBue,

Cnoxasie >dQHpe Kak NPOH3BOAHEIC KapOOHOBLIX KHCIOT. [ HAPOJIA3 CNOXKHBX 3QHPOE. JKupEr.
lunpoius sxupos. Ipumenenre sxupos. Baonornueckas POIB XXHPOB

Tema 5.3. Cogepxanue yuegroro MarepuaJa 4 OK 01
Yrneroms: Yriesons: coctas, kiaccuduKamms YINEBONOE (MOHO-, JIM- ¥ [ONMCAXapAmbl). | THOKO3a — OK 02
NPOCTEHIME MOHOCAXaPHA: 0COBCHHOCTH CTPOCHUS MONEKYIIBl, (H3UUCCKHE M XHEMHYECKHe OK 04
CBOMCTBA TIIFOKO3BI (B3aMMOJEHCTRHE o Tajpoxcuaom menm (II), okucienume amMmuaugHnm
PACTBOPOM Okcraa cepebpa (1), Bocctanosnenue, Oponenne IIIOKO3bY), HAXOMIEHHE B pHpoe,
NPUMEHECHHE TIOKO3kI, GHONOrMYeckas poims B KH3HCNEATENIBHOCTH OPraHM3Ma YelOReKa.
DorocunTes. PpyKTO3a KAk H30MED IIIHOKO3BL. 4
Caxapora — npencrasurens AMCAXAPH/IOB, THAPOIH3 CAXAPO3hl, HAXOMICHUC B IpUpoie U
IIPHMEHEHHE.

Monmcaxapuaes: xpaxman v nemmonosa Kak NpHpoAHBIC NoMuMepH. CTpOeHMe Kpaxmaia u
LEMTIOI03bI, PUIHTECKIe i XHMUMECKHe CBOHCTRA Kpaxmania (FHAPONH3, KAYeCTBCHEAS PeaKIus

C HOJIOM)
.
Tema 5.4. Conepxanue yuebuoro marepuana 4 OK 01

Du3HKO-XUMHTECKHEe pakrugeckue zausnrug 4 J OK 02




CBOHCTBA
KHCIOPOMOCOIepHKaHX
OpraHuvecKuy
COC/IMHEHHH

Ilpaktuyeckas  paBota  No9. «HoMenknarypa KHCIOPOAGCONCPIKAIMX — OpraHHYECKUX
COEMTHHEHTH »,

Tpusnanchas u mexnynapognas HOMEHKNATYypa, XHMHYECKHE CBOHCTBA, CIOCOGEI IOTyYeHUs
CIIMPTOB M ()eHONOB, KapGOHOBLIX KHCHOT K 3QHPOB, albAETHAOB H KeTOHOR. CoCTaBNeHME cxem
Peakidi (B TOM 4HCNE 10 HpPEIONEHHDIM LENOYKaM [peBpalleHui), XapaKTepH3VIOLHX
XUMHYECKHE CBOHCTBA KHCIOPOAOCONEPIKALIINX Opra’HNvecKuX COCAMHEHMI

ITpaxkTHueckas paGora Nolo). «XUMHYECKHE M (UIMUCCKEE CROUCTRR KHCJIOPOIOCOAEpIKALIHX
OPraNHYeCKUX COSTMHEHHN .

Ilporencuue, mabmomesme u onmeanme ACMOHCTPALHOBHBIX  ONRITOB: TOPEHHE CITHPTOB,
Ka4eCTBEHHLIE DPEeaKIIHK  OMHOATOMHLIX CIIHPTOB (OKMCIIEHHE 3Tasolia OKcHJIoM Meam (1)),
MHOTOATOMHBIX CHHMPTOB (B3aHMOIEHCTRIC [HLEpHHa ¢ ruapokcuioM menu (11)), ansmeruop
(OKHClEHWe  aMMHAYHBIM pacTBopoM  oxchiua  cepebpa(l) u repoxcuaoM  memu  (10),
B3aMMONEHCTBHE KpaxMana ¢ Hogom), H3Y4CHUE CBOACTB PACTBOPA YKCYCHOM KHCIIOTE]

OK 04

Paznen 6. A30TCo/lepiKalIHe OpraumyecKkue COEXMHEeHHA 4
Tema 6.1. Conepxanne yuebnoro matepuana 4 OK 01
Anvung, ITpakruueckne zansaTag OK 02
AMHHROKHCIIOTBI, IlpakTiseckan paGota Nell. AMMADL METHIAMEN — UPOCTEHINN TpesICTABMTENL AMHHOR: OK 04
benku COCTaB, XUMH'IECKOE CTpoeHHe, QU3HYeCKAe U XiMEYeckye CBOHCTRA, HAXOMICHHE B IPHPOJIE.

AMHHOKHMCIOTEl KAaK aM(QOTepHEIE OPTAHMYCCKHE COETUHEHUSL. DuzmdgeckHe M XUMHYECKHe

CBOHCTBR aMUHOKMCIOT (Ha lipumepe riuumHa). buonornueckoe smavenwe aMmmHOKHECTOT. 2

Hentune:.

Benxu Kax npuposmsie nonumepkr. [lepuunas, propudnas u TPETHIHAS CTPYKTYpa OENKOE.

XAMHYECKHE CBONCTEA GeNKoB: THAPONTH3, AeHATYPALHS, KAUCCTBEHHHIC PeaKIMH HA GesIKH

«CpolicTBa #30TOCOTEPKAIUX OPraHu9ecKiX COC/IMHEHN »,

DusuyecKHe M XHMUYECKHE CBOHCTRA AMHHOB (peaKklldH ¢ KHCIAOTAMH M FOPEHHSA) B 5

AMHHOKHCIIOT (Ha NpHMEpe rmuuana). Habnronenee w onmucamue JCMOHCTPANHOHHEBIX OIBITOB:

AcHATypanus 0eNkos IIPH HArPEBAHMH, LBETHLIE PEAKIHH OenKoR
Pazaen 7, Bricokomonexy.nspunie COCHHEeHHN 2
Tema 7.1. Conepxanne yueGHoro marepuana 2 OK 01
[TImactMaccr:. UpakTuucexkne 3anstun 2 OK02 |
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Kaygyku. Bonoxua

ITpaxruyeckas pabora Nel?. «Cudres, aHamuz KiaccHQUKAIMA  RLICOKOMONEKYIIIPHAIX
COCIHHEHHA »

OCHOBHBIC TOHATHS XHMHH BBICOKOMONCKYIIAPHBIX  COCAMHERHI: MOHOMED, LIOJTHMED,
CTPYKTYPHOE 3BCHO, CTeNeHb IIOMUMEPH3ALMH, Cpelusad MONeKyIIpHas Macca. OCHOBHbLIE
METO/IbI CHHTE3a BEICOKOMOIEKY ISPHEIX COCIHHERHN — NONTMMEPHU3AlKS A NONHKOHICH A,
OsnakoMrenne ¢ obpazuamu TIPUPO/HBIX M HCKYCCTBEHHBIX BONOKOH, IUIACTMACC, KayqyKOB:
[IACTMACCH] (LIONMITHIIEH, HOIHTIPOITHIICH, TOJIMBHHAIIXIIOPH/, TONMCTHPON); HATYPATBHLIA H
CHHTETHYECKHE KayuykH (GyTajueHOBHIi, XIOPONIPEHOBBIE ¥ M30NIPEHOBBIA); ROJIOKIA
(HaTypanpHble (XJOMOK, IIEPCTh, INENK), HCKYCCTBEHHBIE (AlleTaTHOe BOJIOKHO, BHCKO3a),
CHHTETHYECKHC {KAPOH H JIABCAH)

OK 04

Konrponnuas pabora
3

CrpykTypa u croiicrra OPTaHHMHCCKHX BEMIECTR (110 pa3genam 3-7)

Paznen 8. Xumua s OLITY H NPOM3ROACTEEHRO JAeATEIHLHOCTH Ye10BeKa

E =Y

Tema 8.1.

XuMHYecKHe
TEXHOIOIHHT

B HOBCEeTHEBHOMH
U IPOQPECCHOHAILHOU
JACATENLHOCTH YejioBexa

Conep:kanne yueGHoro MaTepHAaIA

llpapuna skonormuecku LeNecoobpasHore HOReACHHS B OBITY o TPYIOBOH JEATENBHOCTH B
HEIX  COXPAHEHMS CBOEr0 3HOPOBBS H  OKPYXKAOIIGH OPHPOTHOH CPEIBl, ONACHOCTD
BO3ACHCTBHMA HAa KHBEIE OpPraHU3MbI OpPralin9eCcKHX  BCIIECTB  OTHENLHBIX  KIACCORB
(yrmeeonoponer, cnuprer, denomm, XJTOpPOPraHMHECKNE NPOM3BOJHBIE, ANBACTHARI H Ap.),
TIOKasaTeIb HPEAENBHO AONYCTUMONR KOHIEHTPAIMH U €r0 HCIIONL30RAHTC.

Ponb xuMum B obecneuenun OKONOTHIECKOH, JHEPreTHYecKOd M MHINEeRoi De3omacHoCTH,
PASBUTHM  MEHLMHLL, CO3NAHHH HOBBIX  MATEPHANIOB (B 3aBHCHMOCTH o©T BHIa
npodecCHOHATBHOM ACATENBHOCTH ), HOBBIX HCTOTHHKOB IHEPTHHA (aIbTepHATHBHKIE HCTOYHAKH
snepram). TloHsitHe O HAYYHRIX METONAX HOZHAHMS BEHICCTB ¥ XHMHYECKHX peaKIHii.
IipencraBnenns 06 oGmux HAYUHBIX NPWHIMNAX IPOMEBIIIEHHOT0 HOMYYeHHS BaxHEHNIUX
BCIIECTB (Ha IIPHMepax MPOU3BOACTRA AMMHAaKa, CePHON KHCIIOTH, MeTaHoNa),

XAMHS M 370pOBbE YeNoBeKa: MparHna Oe30MacHOI0  HCHOIB30BAH M NEKApPCTBEHHBIX
| NpenapaTos, GBITOROH XHMHH B NOBCE/IHERHOM JKUIHH

paxTuyeckue 2ansrus

Mpakruveckas pabora Nel3. «IlpuMeHeHne XHMHYECKUX BEINECTB W TEXHOJIOTHH C y4Yerom
bynymed npoeccHORATLHOM AeATCILHOCTHY,

Pemenue xelic-3amay no remam: mumensie [POZIYKTEI, OCHOBEI PAUHOHAILHOTO MMTAHMS,
BOKHEHIIHE  CTPOHUTENbLHBIE N KOHCTPYKIMOHHBIC ~ MaTePHAaNbl, CEIbCKOXO3AHCTBCHHOE
TTPOM3BOACTBO, KPACKH, CTEKNO, KePAMHKA, MATEPHANLI AJ JICKTPOHHKY, HaHOMATEPHATNEI,

TEKCTHUIILHbIE BOJIOKHaA, HCTOYHHKH SHEPruu, OprafutideckKkie o MHHCpPaNbLHBIC u\hO@UmIEmg

OK 01
OK 02
OK 04
OK 07
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JICKapPCTBEHHEBIE H KOCMETHYECKHE [Ipenaparsl, ObITOBAA XHMHsI, MaTCPHaIbI H3 HCKYCCTBCHHBIX U
CHHTECTHYECKHX BOJIOKOH.

3ammra: [lpencTaBneHHe pesyibTaToB pelICHHs Kefc-3amad B Gopme MHHH-TOKIAA
(ZoITycKaeTes HCMoNb30BaHHe rPadUIECKUX M IIPE3ECHTAIMOHHBIX MATEPHATIOR)

ITpoMexyTouHast aTTECTANMS 110 NUCIUILIHHE (zuddepeHLpoOBaHHbIA 3a4eT)

Bcero

68

20
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