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Pabouas nmporpamma yueOHOM TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

@enepalibHOTO  TOCYJAPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIApTa  CpelHero  oOuiero
o0Opa3oBaHUs, YTBEPKICHHOTO IpUKka3oM MuHuUCTepcTBa 00pazoBaHus U Hayku P®D ot 17 mas
2012 roga Ne 413 ¢ usmMeHeHus MU U TonoJIHEHHsIMH OT 29 nekadpst 2014 1., 31 nexadps 2015 r.,
29 wuronst 2017 r., [IpumepHoO#l porpammbl 0011e00pa30BaTEILHON yUeOHON TUCIIUILTAHBL TS
npodeccuoHaNbHBIX  OOpa3oBaTeNbHBIX  opranmzanuii  «Xumus»  (PekomengoBaHoit
®denepalbHbBIM  TOCYJIAPCTBEHHBIM ABTOHOMHBIM  yupexJeHuem «dDeaepanbHblii HHCTUTYT
pazButusi obpaszoBanus» (DPIAY «DUPO») B KkadyecTBe NPUMEPHOW IMPOTrpaMMBbl IS
peanm3zanuu OCHOBHOW mpodeccrnoHabHON oOpa3oBarensHoi mporpammbl CIIO Ha 0Oase
OCHOBHOTO 00111er0 00pa3oBaHusl C MOJIyYeHHEM cpeaHero odmiero oopasosanus [Ipotokon Ne 3
or 21 wrons 2015 r.), PexkoMmeHmauuii 1Mo OpraHU3alMM TOJIYYEHUS CPEAHETO OOIIETo
o0Opa3oBaHus B Mpejiesiax OCBOCHHS 00pa30BaTeIbHBIX MPOTPaMM CPEAHETO MPodecCHOHAIBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO OOpa3oBaHHs C y4eTOM TpeOoBaHMH (enepanibHbBIX
rOCyIapCTBEHHBIX  00pa3oBaTENbHBIX  CTAaHAAPTOB M  MOJy4aeMoll mpodeccud  wid
CIIELUATILHOCTH  CpenHero mnpodeccuoHanbHOro oOpa3zoBanus (mucbmo  [lemapramenta
rOCy/IapCTBEHHOW MOJUTUKH B cdepe MOoAroToBku padoumx kaapoB u IO MwunoOpHayku
Poccum ot 17.03.2015 Ne 06-259), omobpeno Hayuno-merommueckum coBetoMm lleHTpa
npodeccuoHansHOro oopazosanus u cucrem kBanupukanuit ®I'AY «OUPO» [Iporokon Ne 3 ot
25 mas 2017 r. ¢ yTouHEeHUAMHU U JomnosHeHussMu. Paboueil nporpammsl Bocnutanust I'BIIOY
O UTTpuC (ytB. [Ip. Ne136 ot 09.02.2021 1.).

» SBnsiercs actero Ol o6pa3oBaTenbHON OpTaHU3AIHH.

Opranumzauusa — paszpabotuuk: ['BIIOY MO «UpkyTckuii TeXHMKYM TpaHCHoOpTa U
CTPOUTEIILCTBAY

Paspaborunk: bypyesa Enena HukonaeBHa mpenogaBatens XUMHUH

PaccmoTpeHa u o00peHa Ha 3aceaHum

ALK
[Tporoxoi Ne 10 ot 20.06. 2022r.
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1. IACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JACHUITINHBI
Xumus

1.1. O6anacTp NnpuMeHEeHHs NPOrPaAMMBbI
PabGouass mporpamma  y4eOHOM  JUCHMIUIMHBI ~ SIBISIETCS  4YacTbl0  OCHOBHOM

npoecCHOHANLHOM  00pa30BaTEBbHON NIPOrpaMMbl  00pPA30BAaTEIBHOTO  YUPSIKICHUS B
coorBerctBUM ¢ DPI'OC mno cnemumansHoctd CIIO m pekoMeHAAUAMH 10 peaTM3alUU
00pa30BaTeNbHON IPOrpaMMBbl CpeHETo (ITOJIHOTO) 00IIero 00pa3oBaHus B MpodheccnoHaTbHBIX
00pa3oBaTeNbHbIX YUPEIKICHUIX.
MecTo AuMCHUIJIMHBI B CTPYKType OCHOBHOH MNpo(ecCMOHAIBLHOI 00pa3oBaTebHOM
NPOrpaMMbl: JUCLUMIIMHA OTHOCUTCS K NPOGUIBHBIM JUCHUIUIMHAM TEOPETUYECKOTO
00yueHust 00111e00pa30BaTEILHOIO 1IUKIIA.

1.2. Heau u 3a1a4u y4eOHOI JUCHUIUIMHBI — TPeOOBaHUS K Pe3yJIbTaTaM OCBOEHHUS

y4eOHOM TMCUMILIUHBI:

B pe3ynbrate ocBoeHUS y4eOHOM TUCHUTUTMHBI O0YYaIOIIHICS 10IKEeH YMETh:
Ha3bIBaTh: U3YYCHHBIC BEIIECTBA 110 TPUBUAIHHOM WIIM MEXIYHAPOJIHOW HOMEHKIIATYPE;
omnpeaeyATh: BAJICHTHOCTh U CTENCHb OKUCICHUS XWMUYECKHX 3JIEMEHTOB, THUIl XHMUYECKOU
CBSI3U B COCIMHEHUSX, 3aps/i MOHA, XapaKTEp Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX U
OPTraHWYECKUX COCIUHEHUU, OKHUCIHUTEIb M BOCCTAHOBUTENb, IMPUHAJICKHOCTh BEIIECTB K
pa3HbIM KJIacCaM HEOPraHMYECKUX U OPraHUYECKUX COEIMHEHU;
XapaKTepu30BaTh: IEMEHTbl MAJIbIX IIEPUOJOB M0 UX MOJ0XKEeHUI0 B [lepuoanueckoil cucreme
J.1. MenneneeBa; o0IIKe XUMHUYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX U OPraHUYECKUX COEIMHEHMM; CTPOCHUE M XMMHUYECKHE CBOMCTBA U3YUYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHU;
00BbSACHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS, IPUPOTY XUMUUYECKOU
CB3M (MOHHOM KOBAQJICHTHOM, METAaUIMYECKOl U BOJOPOJHOM), 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON PEAKINH U TTOJI0KEHNE XUMHYECKOTO PABHOBECHS OT PA3JIMYHBIX (aKTOPOB;
BBINOJIHATh XMMHYECKUI IKCIEPUMEHT: 10 PACIIO3HABAHUIO BAXXKHEHIINX HEOPraHUYECKUX U
OPraHUYECKHX COCTUHEHUN;
NMPOBOIAUTHL: CAaMOCTOSITENIbHBII TOMCK XMMHUYECKOW HMH(POpPMAIMM C HUCHOJIb30BAaHUEM
pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCTIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU Al 00pabOTKH U Mepeaayu
XUMUYECKOW MH(OPMAIIUHU U €€ TIPEJICTABIICHUS B Pa3JIMUHbIX (popmax;
CBSI3BIBATH: U3YUYEHHBIH MaTepuai co cBoel Mpo(hecCHOHATBLHOM e TENbHOCTHIO;
pemaTh: pacueTHBIC 3a7a4H 110 XUMUYECKUM (POopMyJiaM U ypaBHEHUSIM;

HCIIOJIb30BATh HpHOﬁpeTeHHbIe 3HAHUA U YMCHHHA B npaKanecxoﬁ ACATCIbHOCTH H
MOBCETHEBHOM KM3HU:

e i1l OOBSACHEHHS XUMHUYECKHX SBJICHUH, NPOUCXOASIIMX B MpHUpoAe, ObITY U Ha
MIPOM3BOJICTBE;
e omnpe/eieHUs] BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKMX TPEBPAIICHUNA B pa3IMYHBIX
YCIIOBUAX U OLICHKU UX HOCHCHCTBHﬁ;
® OJKOJIOTMYECKH 'PAMOTHOTO MOBECHHUS B OKPYKaIOIIei cpeie;
® OICHKU BIIMSHUS XHMHUYECKOTO 3arps3HEHHs] OKPYXAWIIEH cpelbl Ha OpraHu3M
YeJI0BEKa U APYTUe )KUBBIE OPraHU3MBbI;
e 0e3omacHOro oOpallleHusi ¢ TOPIOYMMH M TOKCHYHBIMM BEIIECTBaMHU U JaOOPaTOPHBIM
00opyaOBaHUEM;
® [PUTOTOBJICHHUS PACTBOPOB 33J]AHHOM KOHIICHTPAIIUU B ObITY U Ha MPOU3BOJICTBE;
® KPUTHUYECKOH OIICHKH JOCTOBEPHOCTH XHUMHUYECKOW HWH(POpPMAIUHU, MOCTyMHArOIIeH u3
Pa3HBIX UCTOYHUKOB.
B pe3synbTare ocBOCHUS yUeOHOW AUCITUTUIMHBI O0YYArOIIUICS 10JIKEH 3HATD:
BAXKHCHIINEC XHMHYECCKUEC IMOHATHUHA: BCIICCTBO, XMMHUYCCKHU DJJICMCHT, aTOM, MOJICKYJA,
OTHOCHUTEJIbHBIC aTOMHAs M MOJICKYJSIpHAsE MAacChl, MOH, aJUIOTPOIHS, U30TOIbI, XMMHYCCKAsI



CBSI3b, DJIEKTPOOTPULIATEIHHOCTh, BAaJCHTHOCTh, CTEIIEHb OKHCIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJIIDHBIA 00BEM Ta3000pa3HBIX BEIIECTB, BELIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUS, PACTBOPBI, DIEKTPOJUT U HEDJICKTPOIUT, OSJICKTPOIUTHYECKAs JMCCOLUAIINSA,
OKHUCJIUTEJIb U BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAaHOBJIICHHE, TEIUIOBOHM 3(ddexT peakuuwu,
CKOPOCTh XUMHYECKOW pEaKIUH, KaTajn3, XMMHUYECKOe DPaBHOBECHE, YTJICPOIHBIA CKEJeT,
(GyHKUMOHATBHAS TPYTIINA, U30MEPUsi, TOMOJIOTHUS;

OCHOBHbIE 3aKOHbI XHMHM: COXPAaHEHHS MacChl BEIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
Ilepnonnueckuit 3akon [I.11. Menneneesa;

OCHOBHbIE TEOPUH XMMMHU; XUMUYECKON CBSI3U, AJIEKTPOJIUTUUYECKON NHUCCOLMALIUU, CTPOCHUS
OpPraHMYECKUX M HEOPTaHMYECKUX COCAMHEHMUIA;

BaKHelillIMe BellecTBAa W MaTepUaJbl: BOKHEHIINE METaUlbl M CIUIABBI, CepHasi, COJSIHAs,
a30THasl U YKCYCHas KHUCIIOTHI; 0JaropojaHbIe Tra3bl, BOAOPO, KUCIOPO, TaJOTeHbl, IIEIOYHbIE
METaJUIbI;0CHOBHBIE, KUCIIOTHBIE U aM(OTEpHbIE OKCUIBI M TUAPOKCHIBI, ILEJIOYUH, YTICKUCIIBIA U
YIapHBIN ra3bl, CEPHUCTBINA a3, aMMHUAaK, BOAA, IIPUPOAHBIN I'a3, METaH, 3TaH, STUJICH, allETUJICH,
XJIOpUJ HATpHsl, KapOOHAT M THAPOKApOOHAT HaTpusi, KapOoHaT W ¢ocdaT Kaiblus, OSH301,
METaHOJI U ITAHOJI, CIIOKHBIC S(UPHI, KUPHI, MblJIa, MOHOCAXapuabl (TIIOKO3a), TUCAXapUIbI
(caxaposa), moaucaxapuabl (Kpaxmal | IIEJUII0JI03a), AHWJIWH, aMHUHOKHCIIOTBI, OEJKH,
HCKYCCTBEHHBIC 1 CHHTETHYECKHE BOJOKHA, KAYyUyKH, I1aCTMACCHI;

1.4. Koim4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbI JUCUMILIIHHBI:
MaKCcHMaJbHOU yueOHOU Harpy3ku oOydaromierocs 117 vac, B ToMm uucie:
00s13aTeNnpHON ayAUTOPHOI yueOHOI Harpy3ku o0yuaromierocsi 78 4acos;
CaMOCTOSITeNIbHOU PaboTh 00ydaromierocs: 39 yacos.

[TpakTuyeckas peanus3anus LeJIU U 3a/1a4 BOCIUTAHHs OCYIIECTBIISIETCS B paMKax

(S (571474:0)11150,€ HaHpaBJ’ICHI/Iﬁ BOCITMTATEIIbHOM pa6OTLI TCXHUKYMaA. Ka;moe U3 HUX IIPECACTABJICHO
B COOTBCTCTBYIOIIIEM MOYJIC.

» Monyns 1. ['pasknaHCcKO-TaTpUOTHYECKOE

Monynsb 2 IlpodeccruoHanbHO-OpueHTHpYIOIIee (Pa3BUTHE Kapbephl)
Monynb 3 Dkonoruueckoe

Monynbs 4 CriopTUBHOE U 3/10pOBhecOeperaroniee

Monyns 5 CTyaeHueckoe caMOyIpaBieHHe

Monyns 6 KyneTypHO-TBOpUECKoe

YV V Vv V VYV VY

Monynb 7 busznec-opueHTHpyo1Iee (MOJIOIEAKHOE TPEATPUHIMATEIBCTBO)

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
2.1. O0bemM yueOHOM AMCUMIIMHBI M BUbI Y4e0HOI padoThI

Bup y4yeoHoii padoThI Oovem uacoes
O06s13aTesibHAs ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
J1a00paTOPHBIE 3aHSITHS 30
KOHTPOJIbHBIE pPaOOThI
IIpomexyToOUHAsT aTTeCTAIUA B 2 CEMECTP 8 hopye OupdepeHyuposantozo 3aiema







2.2. TemaTnyeckuid IJIAH U COJePKAHUE YUEOHOM U CHUTIUHbBI

Xumus
Peasmmzyem
ble MOYJIH
HaumeHoBaHue Conep:kanue y4eOHOIr0 MaTepuasia, JJadopaTopHbie padoThl, CAMOCTOSITE/IbHASI padoTa Oo0bem PIIB/dopm
pa3iaesioB M TeM o0yyarommxcs. 4acos
upyemMble
OK IIK
1 2 2 4
1-2 \ BBeaenne 2
Pa3nes 1. OOuiast HeopraHu4eckasi XuMust
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 2
OcHoBHbIE 3-4 | OcHOBHbIE MOHATUS XUMUH. 2
MIOHSTHE U BemecTtBo. AToM. Monekyna. Xumunueckuii anemenT. Konnuectso BewecTsa. [Ipocteie u
3aKOHBI CJIOXHBIE BemecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BEIECTB. XUMUYECKUE 3HAKU
u Gpopmybl. OTHOCUTENIbHBIE ATOMHAsL M MOJIEKYJISIpHAsI MAaCChI
5-6 | OcHOBHBIE 3AKOHBI XMMHUH. AJJIOTPOITHBIE MOAUDUKALMY XUMHUUECKUX BEIIECTB. 2
Crexuomerpust
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa 4 2
[Tepuonnueckuii 7-8 IMepuoauueckuii 3axon /I. 1. Menneneena. 2
3aKOH U Otkpeitue JI. M. MenneneeBeiM Ilepuoanueckoro 3akona. Ilepuoguueckuii 3akoH B
MIEPUOIHYECKAst ¢dopmynuposke JI. WU. Menneneesa.llepuonnyeckas TalOiauia XMMHUYECKHX 3JIEMEHTOB —
cucTemMa rpaduueckoe 0ToOpaKeHHe MepUoANYEecKoro 3akoHa. CTpyKTypa NMepHoANYECKONW TaOIUIbL:
.. MenneneeBa nepuoAsl (Maible U Oonbluue), Tpynnbl (TaaBHas U nobouHas). CrpoeHue aroma U
nepuonnveckuit 3akon [I. M. MenneneeBa. ATom — cioxHas yactuua. Sapo (IpOTOHBI U
HEUTPOHBI) U ANMEKTpOHHAs 00ojouka. M3oTonbl. CTpoeHne AIEKTPOHHBIX 000J0YEK aTOMOB
9JIEMEHTOB MalbIX MepuoaoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX OOOJOYEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPUOIOB (MEPEXOTHBIX deMeHTOB). [ToHsTHE 00 OpOUTANIAX: S-, p- U d-
opOuTanu. DNeKTpOHHbIE KOHDUTYPALIMU ATOMOB XUMHUYECKUX 3JIEMEHTOB.
9-10 | JL.p 1. MoneaupoBaHue NOCTPOEHUSA 2




Tema 1.3.
Crpoenue
BelIeCTBa

Conep:kaHue y4eOHOIr0o MaTepuaJa

11-12

Tunbl xumMndeckoid cBsa3u. KopajeHTHass xumuueckass cBsizb. MoHHasi XmMHyecKas
cBA3b. MeTaiinuecKkasi CBA3b.

Mexanu3m o00pa3oBaHUs KOBAJICHTHOW CBs3W (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN).
DNeKTpooTpUllaTeIbHOCTh. KOBalleHTHBIE MOJsipHass M HenoJyisipHas CBs3u. KpatHocTh
KOBAJICHTHOM CBsI3U. MOJIEKYJISIpHbIE M aTOMHbBIE KpHUCTaUIMyeckue penietku. CBoilcTBa
BEILIECTB C MOJICKYJISIPHBIMUA U @TOMHBIMH KPUCTAINTMYECKUMH PEUICTKAMHU

Nonnas xumuyeckas cBsi3b. Katnonsl, nx oOpa3zoBaHue U3 aTOMOB B pe3yJbTare Imporecca
OKHWCJICHUsI. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MPOIECCa BOCCTAHOBJICHUSI.
WNonHas cBs3b, KaK CBA3b MEXAY KATHOHAMHM U aHUOHAMHU 3a CUET AJIEKTPOCTATUYECKOTO
nputspkeHus. Kinaccudukaius HOHOB: TIO COCTaBY, 3HAKY 3apsiia, HATHYUIO THIPATHON
006o0oukn. MloHHBIE KpUCTaUTHYecKue pereTku. CBOMCTBA BEIIECTB C HOHHBIM THUIIOM
KPHUCTAJUIMYECKON pPEeIETKH

Meranueckas cBsizb. MeTainyeckas KpUCTaUIMUecKas pelieTka 1 MeTajlyinyeckas
XAMUYECKasl CBI3b. DU3NUECKHE CBOMCTBA METAIOB

13-14

Yucrbie Bemecrsa U cMmecu. /ucnepcHbie CUCTEMBbI.

[TonsTre o cmecu BemiecTB. ['oMoreHHbIe U reTeporeHHbie cMecu. CoctaB cMeceil.
Hucnepcusie cuctemsl. [lonsaTue o qucnepcHoii cucteme. JlucnepcHas ¢aza u
nucrniepcuonHas cpena. Kimaccudukanus nucnepcHbix cucteM. [ToHsTHE 0 KOJIITOUIHBIX
CHUCTEMax M MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MAcCOBasl I0JIsl IPUMECe

15-16

JL.p 2. [IpuroroBjieHue cycneH3uH KapOoHATa KaJbIHS B Boje

17-18

JLI.p 3. Pemienue 3apa4 no teme «4Yucrbie BemecTsa U CMeCH»

Tema 1.4.
Bopna. Pacteopsl.
DIIEKTPOIUTHYEC

Kas
JIFCCOITHAITHSL.

Conep:xaHue y4eGHOro MaTepuaJia

19-20

Boaa. PacrBopsbl. PacTBOpenue.

Boma xak pactBoputens. PacTtBopuMocTh BemecTB. HachlieHHbIE, HEHACHIIICHHBIE,
MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTU Ta30B, JKUJIKOCTEH U TBEPbIX
BELIECTB OT Pa3INYHBIX (PAKTOPOB.

MaccoBas 10J1s1 paCTBOPEHHOI'0 BELIECTBA

21-22

JLI.p 4. IlpuroroBjieHHEe PaCcTBOPA 32IaHHOI KOHIEHTPAIlUU




23-24 ‘ JL.p S. Pemienue 3ana4 no reme «Bona. Pacreopsl. PacTBopenue» 2
Tema 1.5. Conep:kaHue y4eOHOT0 MaTepuaJia 2
Knaccudpukanus | 25-26 | Kuciiorel, 0CHOBaHHs, COJIH, OKCHIbI HX CBOMCTBA. 2
HEOPraHUYECKUX Kucnotsl, ocHOBaHMsI, COJTM KaK 3JEKTPOIUTHI, UX KIacCU(UKAIIMS 110 Pa3InYHBIM
COCJIMHEHUI U MpU3HaKaM. XMMHUYECKHE CBOWCTBA B CBETE TCOPUHU IICKTPOIUTUUYECKON AUCCOLMALITHI
MX CBOWCTBA
Tema 1.6. Coaep:xxanue yueOHOro MaTepHuaJia 4
XUMHYECKHE 27-28 | Knaccupukanusa XUMUYECKUX PeaKIuii. 2
peaxkuu Peakuuu coenunenus, pa3nokeHus, 3aMelienus, ooMeHa. Karanutuueckue peakiuu.
OOpaTumble U HEOOpATUMBbIE peaKLUU. | OMOr€HHbIE U FETEPOTreHHBIE PEAKIIUY.
DK30TepMUYECKHE U FIHAOTEPMUYECKUE peaknh. TernoBoil 3pPexT XuMUIECKIX peaKIuii.
TepMoxuMuyecKne ypaBHEHUS
29-30 | OKHCIANTETbHO-BOCCTAHOBHUTEIbHBIE PEAKIIHH. 2
Crenens okucnenus. OKUCTUTENh U BOCCTAHOBIICHHE. BoccTaHOBUTENL U OKUCIIeHHE. MeTon
ANEKTPOHHOTO OanaHca AN COCTaBIEHUS YpPAaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii
Tema 1.7. Conep:xxanue yueOHOro MaTepuasa 12
H?;::;I;I;; 31-32 | MeTanJnbl. } 2
OcoOeHHOCTH CTpOEHUS aToMOB H KpucTaioB. Dusnueckue CBONCTBA METaJUIOB.
Knaccudukamnuss MeTayioB 1o pa3iMyHbIM TpU3HAKaM. XHUMHYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUYECKUIA P  HampshkeHWid MeTamwioB. Meramiotepmus. OOmmue crnocoObl
norydeHus: MetauioB. [lousarue o metayurypruu. CiiiaBpl YepHBIE U IIBETHBIE
Hroro 3a 1 cemecTp 32
33-34 | HemeTaJlIbl. 2
OcobeHHOCTH CTpOeHHUs aToMOB. HemeTaibl — mpoCThie BEIIECTBA. 3aBHCHMOCTHh CBOWCTB
raJloreHOB OT WX MoJjokeHus B Ilepuonuueckoi cucreme U HEMETAJIOB B

3aBUCHUMOCTH OT UX MOJIOKCHUSA B PSAAY SJCKTPOOTPUIATCIIBHOCTH.




35-36 | JI.p 6. 3akajika W OTHYCK CTAJIH. 2
37-38 | JI.p 7. IlonyyeHue, cobupanne U pacno3HaBaHue ra3os. 2
39-40 | JL.p 8. PemreHue 3kcnepuMeHTAIBHBIX 32/1a4 N0 TeMe MeTalIbl. 2
41-42 | JI.p 9. PemieHue 3xcnepuMeHTATbHBIX 321a4 10 TeMe HemeTaibl. 2
Pa3pnen 2. Oprannyeckas XuMus.
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia 4
OcHoBHbIE 43-44 | Ilpeamet oprannveckoii xumuu. Teopusi cTpoeHus: OpraHuvYecKux coeannennii A.M. 2
MOHATHUS byrtaeposa.
OpTraHUYeCcKOM [TpupoaHble, NCKyCCTBEHHBIEC M CHHTETUYECKHE OpraHnuecKue Beniectsa. CpaBHEHHE
XUMHUU U TEOPUS OpPraHUYECKUX BELIECTB C HEOPraHWYECKUMU. BaleHTHOCTh. X1UMHUUYECKoe CTPOEHUE KaK
CTPOCHUS MOPSIIOK COSAMHEHUSI aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH. Te€0opHsi CTPOCHUST OpraHHYECKUX
OpPraHUYeCKUX coeaunenuii A.M. bytnepoBa. OCHOBHBIE IOJIOXKEHHUS TEOPHUHU XUMUYECKOTO CTPOEHHUS.
COEIMHEHU N N3omepus u nzomMepsl. XuMudeckre (OpMyITbl 1 MOJIETH MOJIEKYJI B OPraHUIECKON XUMHUU
Knaccugukanus oprannueckux BemecTtB. Kiaccuduxanus BemecTB Mo CTPOSHUIO
YTIIEPOTHOTO CKEJIeTa M HATMYHIO (DYHKIIMOHABHBIX TPYMIL. ' OMOJIOTH ¥ TOMOJIOTHSI.
45-46 | Knaccudukanus peakuuii B OpraHu4eckoil XuMmm. 2
Peaknum nprcoennHenns (THAPUPOBAHHUS, TaJIOTCHUPOBAHUS, THIPOTaJIOr€HUPOBAHMUS,
rujparanum). Peakuuu otmeruienus (1eruapupoBaHmsi, JeTHAPOraloreHUpOBaHus,
aeruaparanuu). Peakin 3amerienus. Peakunu n3omepusanun
Tema 2.2. Copepxxanue yuyeOHOro MmarepuaJia 10
YrneBonopoasl u | 47-48 | AJIKaHbI. 2
UX MPUPOHBIE AJIKaHBI: TOMOJIOTHYECKUHN psijl, ©30MEpUsl 1 HOMEHKJIaTypa aJlKaHOB. XMMHUECKUE CBOMCTBA
UCTOYHUKHA aJllKkaHoOB (MeTaHa, 3TaHa): TOPEeHHe, 3aMelleHIe, pa3liokeHue, Aeruapruposanue. [Ipumenenue
AJIKAHOB HAa OCHOBE CBOMCTB
Tema 2.2. 49-50 | AJKeHBbI. AJIKUHBI. 2

YreBo10poasl U
UX OPUPOIHBIE

DTUJIEH, €ro MNOJy4YeHHe (JErMAPUPOBAHUMEM »OTaHA, JEMOJMMEpPU3ALUEH TOIUITHIICHA).
['omosiornyeckuil psiji, ”30MepHUsi, HOMEHKJIATypa aJKeHOB. XMMHUYECKUE CBOICTBA ATUJICHA:




MCTOYHUKHU ropeHue, KadecTBEHHbIE peakuuu (obOeclBeunBaHuEe OpOMHOM BOABI M pacTBOpa
MepMaHraHaTa Kajius), TWIparanus, nojaumepusauus. llpuMeHeHue sSTuiIeHa Ha OCHOBE
CBOWCTB
AnkuHbl. AneTriieH. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOpPEeHKEe, o0eclBeunBaHUE OPOMHOMN
BOJIbI, IPUCOEMHEHNE XJIOPOBOAOPOAa U Truapatanus. [IpumeHenue aneruieHa Ha OCHOBE
cBOMCTB. MexKKIaccoBasi M30MEpHUs C aJIKaJiueHaMu
51-52 | JL.p 10. IneHbl U KAyYyKH. 2
53-54 | Apenbl. 2
benzon. Xumuueckue cBoicTBa O€H30I1a: TOPEHHE, PEAKIINH 3aMellleHus (TaJoreHHpOBaHUeE,
HuTpoBaHue). [IpumeneHne 6eH30J1a HA OCHOBE CBOWCTB
55-56 | JL.p 11. IIpupoaHble MCTOYHMKH YIJIEBOJIOPO/I0B. 2
Tema 2.3. Coaep:xxaHue yueOHOIro MaTepuaJia 10
Kucnoponconep | 57-58 | Cnuprtol. ®eHour. 2
Karue ImnpokcwiibHas Tpymma kak (yHKIUOHANbHAs. [IoHATHE O MpelenbHBIX OJHOATOMHBIX
OpraHHYecKue cnuprax. XUMHUYECKHe CBOICTBa JTaHOJA: B3aUMOJICHCTBHME C HaTpueM, oOpa3oBaHUE
COCIUHECHHUS MPOCTBIX M CIIOKHBIX 3(UPOB, OKHUCICHHE B anblaerui. [IpuMeHeHHne 3TaHolIa Ha OCHOBE
CBOMCTB. [ THIIeprH Kak MpeAcTaBUTEIh MHOTOATOMHBIX cIUPTOB. KauecTBeHHAas peakius Ha
MHOTOaTOMHBIC CITUPTHI. [I[pruMeHeHne riumnepruHa
Oenon. Pusnyeckue W XUMHUYECKHE CBoiicTBa (eHoma. B3zanMHOe BIUSHHE aTOMOB B
MOJIeKyJie (peHoa: B3auMOICMCTBUE C TUIPOKCUIOM HATPUS U a30THOM KUCIIOTOM.
59-60 | Anbaeruabl. KapooHoBbIe KHCIOTHI. 2

[TonsiTre 06 anmpaerngax AjbAeruiHasi rpymmna Kak yHKIUOHaIbHas. DopMaibAerua U ero
CBOMCTBA: OKUCJICHUE B COOTBETCTBYIOILYIO KHUCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOLIUN
cnupt. [lonydeHne anbAEernaoB OKHUCIEHHEM COOTBETCTBYIOIIMX CHHUPTOB. lIpumenenue
(bopmanpaeruia Ha OCHOBE €ro CBOWCTB

Kap6onoBeie kucnotel. Ilonstue o xapOboHOBBIX KHcinoTax. KapOokcuibHas rpymma Kak
¢byHKUMOHATBHAS. ['OMONOrHUYecKuil psia NpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne kapOOHOBBIX KHUCIOT OKUCICHUEM allbJIeTHI0B. XUMUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOIIMe CBOMCTBa € MUHEPAIbHBIMH KHCIOTaMH U pPEAKLUUs ATEPUPHUKAIMH.
[IpuMeHeHne YKCYCHOM KHCIIOThI HA OCHOBE CBOMCTB. BhIcHne »KUpHBbIE KMCIOTHI Ha IPUMEpe




MAJIbMUTUHOBOW U CTEAPUHOBOM

61-62 | Ciro:xkHble 3PUPHI U KUPBI. 2
[Tonyuenue cinoxHbIx 3pupoB peakuueil srepuduranuu. Cnoxsbsle 3GUpbl B NPUPOJE, UX
3Ha4yeHue. [IpuMeneHne ciokHbIX 3(UPOB Ha OCHOBE CBOMCTB. JKHPBI KaK CIOKHBIE d(DUPBHI.
Knaccudukanus xupoB. XUMHYECKHE CBOMCTBA KHUPOB: TUAPOIU3 U THIPUPOBAHUE KHUIKUX
XKupoB. [IpuMeHeHNEe )KUPOB HA OCHOBE CBOWMCTB. MblLia
63-64 | Yriaesoasl. 2
VYraeBoasl, WX Kiaccuukanus: MoHOcaxapuabl (TJIr0Ko3a, (pyKTo3a), Iucaxapuisl
(caxapo3sa) u monucaxapubl (KpaxMal U LeT0s03a). [oko3a —BelecTBo ¢ ABOHCTBEHHOM
¢byHKIMEN — anpAeruaoCnupT. XUMHUYECKHE CBOMCTBA TJIFOKO3bl: OKHCIEHHE B TIFOKOHOBYIO
KHUCJIOTY, BOCCTaHOBJIEHHE B COpPOUT, CIUpPTOBoe OpokeHue. [IpumeHeHue TIIroKO3bl Ha
OCHOBE CBOICTB. 3Hau€HHE YIJIEBOJAOB B XMBOW MpUPOJE M XKU3HU 4denoBeka. [lonarue o
peaxkuusax MOJMKOHJEHCAlMM U THAPOJIM3a HA MPUMEPE B3aUMOIPEBPAILEHHI: [III0K03a —>
MIOJINCAXAPUL
65-66 | Jl.p 12. PacTBOpeHHe IIHLIEPHHA B BOJIe. 2
Tema Copepxxanue yuyeOHOro MmarepuaJia 12
2.4.A30toconep | 67-68 | AMHHBI. 2
Kallue [Tonarue 06 amuHax. AnudaTndeckue aMMHbI, UX Kiaccu(UKalus 1 HOMEHKJIATypa.
OpraHuyecKue AHWINH, KaK opraHndyeckoe ocHoBaHue. [lomyueHne anuamHa U3 HUTpoOEH30a.
COEIMHEHMUS. [IpuMeHEeHNE aHMJIMHA HA OCHOBE CBOWCTB
[Tommepsr 69-70 | AMHUHOKHCJIOTBI. 2

AMUHOKUCTIOTHI Kak aMpoTepHble, AUPYHKIMOHAIBHBIE OpPraHUYECKHE COCTUHEHHUS.
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aWMOJICUCTBUE CO IIEJIIOYAaMH, KACIOTaMH U JIPYT C
JIpyrom (peakuus nojJukoHaeHcauuu). [lentuanas cBs3p u nonmnentuasl. [lpumenenune




71-72 | JLp 13. Beaku. PactBopeHue 6eJIKOB B Bo/JIe. 2
73-74 | JL.p 14. Iloiumepsbl. 2
75-76 | JLp 15. Pemienne 3KCepMMEHTAIBHBIX 32124 HA WIEHTH(UKANMIO OPraHUYeCKHX 2
COeIHHEHHIA.
77-78 | AuddepeHunpoBaHHbIii 3a4eT 2
Hroro 3a 2 cemecTp 00513aTeJbLHON Ay IMTOPHOI y4eOHOH HATPY3KH CTYyAeHTOB | 46
Hroro 117
Koncyapranus 3amura MHAMBUAYAJBHOIO IPOEKTA 2




3.YCJIOBUS PEAJIM3AIIAY YUYEBHOM JJUCIHATIIINHBIL
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJIBLHO - TEXHHYECKOMY 0o0ecre4yeHn o

Peanuzanus nporpaMmMel  y4eOHOM AUCUMIUIMHBI TPEOYyEeT HAMUYKS Y4eOHOro KabuHeTa XUMHUS U
1abopaToOpHUH.

O6opynoBanue yueOHOT0 KabUHeTA!

-ITocamo4HbIX MECT IO KOJIMYECTBY O0YYarOIINXCS,

-CTynbs,

- TOCKa KJIacCHasl.

- pabouee MeCTO MpenogaBaTers.

[TpuGops! u ycTpoiicTBa

BrITspxHOM mIKad

Oruerymuresnb

Y4eOHbIe HAMIATHBIEC TOCOOUS:

NepUOANYECcKas CUCTEMAa XUMUYECKUX JIEMEHTOB

J.N. MenneneeBa, ps HaIPSKEHUI METAIIOB; Pl JIEKTPOOTPULATEIbHOCTA METAILIIOB,
TabJIMIa PACTBOPUMOCTH COJIEH, KHCIOT U OCHOBAaHUH B BOJIE, IJIAKATHI 10 XUMUH ,
XUMHYECKast MOCy1a, XUMUIECKNE PEaKTHBBI

KommuiekTsl yueOHO - HarJIsSIIHBIX TOCOOHIA 10 TUCIUILINHE.

JleiicTByromas HOpMaTHBHO - TEXHUYECKAs JOKYMEHTAIUS:

[TpaBuiia TeXHUKH 0€30MACHOCTH MpU paboTe B 1ab0paTopuu.

3.2.UnpopmanmnoHHoe obecnedeHue 00y4eHus
Ilepeyenb pexoMeHyeMbIX Y4eOHBIX M3/1aHUI, HHTEPHET PecypcoB, 10NOJHUTEIbHOI
JIMTepPaTyphbl.
OcCHOBHbBIE HCTOYHUKH

[Nabpuensan O.C. Xumus: yuel.11s ctya. npod. yuebd. 3aBeaenuit / O.C. IN'abpuemnsn, U.T'.

Octpoymos. — M., 2017.
JlonoTHUTeIbHBbIEC HCTOYHUKH

["abpuensn O.C. Xumus: oprad.xumus: yue0. s 10 k1. o6meodpazoBaT. yupexIeHUH ¢
yriay6s. usydennem xumun / O.C. I'aGpuenss, U.I'. Octpoymos, A.A. Kapuosa — M., 2015.

[Ma6puensu O.C. O6mas xumust: yue0.u1st 11 k1. 001meodpa3oBat. yupexaeHui ¢ yriayOos.
uzydenuem xumuu / O.C. I'abpuensn, U.I'. Octpoymos, C.H. ConoBrse, @.H. MackaeB — M.,
2015.

['abpuensn O.C., BonoBuk B.B. Eaunblii rocymapctBeHHbli 3k3ameH: Xumus: CO.
3a/laHuil ¥ ynpaxkHeHuil. — M., 2014.

[Nabpuensn O.C., OctpoymoB W.I'. Xumus: [locobue i mocTynarommx B By3bl. — M.,
2015.

INabpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranuueckas xumus B TecTax,
3a7a4ax U ynpaxsHenusx. — M., 2003.

['a6puensu O.C., Octpoymos WN.I'., Beenenckas A.I'. O0mas xumusi B TecTax, 3ajadax u
ynpaxHeHusx. — M., 2003.

bpayn T., Jlemeit I'.}O. Xumus B nenrpe nayk: B 2 1. — M., 1987.

Epoxun FO.M. Xumus. — M., 2003.

Kyssmenko H.E., Epemun B.B., ITonkos B.A. Kpatkuii kypc xumun. — M., 2000.

[Tnuyrnna ['.B. XumMus u moBceiHEBHAS )KU3HB yenoBeka. — M., 2004.

TurtoBa .M. Xumus u uckyccrso. — M., 2007.

TutoBa .M. Xumus U HCKyCcCTBO: OpraHM3aTOp-TIpakTHUKyM s ydammuxcs 10-11
KJIaCCOB 0011e00pa3oBaTeNbHbIX yupexkaeHuil. — M., 2007.

Epoxun F0.M., ®ponos B.1. CoopHuk 337a4 U yIpa)kHEHUH M0 XUMUHU (C TUJAKTUIECKUM
MaTepuaioM): yueb.mocodue A CTyACHTOB cpelH. mpod. 3aBea. — M., 2004.



Iabpuensa O.C., Jleicoa I'.I. Xumus B TecTax, 3aJayax © yHOPAKHECHHIX:
yueb.nocodue. — M., 2004.
I"a6puensu O.C., OctpoymoB N.I'. Xumus: yue6Huk. — M., 2004.
Ia6puenssu  O.C., OctpoymoB W.I'., [dopodeeBa H.M. Ilpaktukym 1m0 0OmIeH,
HEOPraHWYECKOW U OpraHuYeCKON XuMHH: yued.mocooue. — M., 2003.
Epoxun FO.M. Xumus: yaeOuuk. — M., 2003.
s npenogaBaresieit
[abpuensn O.C. Xumust s mpenogasatelns: yueOHo-meroandeckoe nocodue / O.C.
I"a6puensn, I'.I'. JIsicoBa — M., 2006.
['a6puensa O.C. Hacronpraast kaura yuurens xumuu: 10 xnace / O.C. I'abpuensu, U.T.
OctpoymoB — M., 2004.
["a6puensa O.C. HacronpHas kaura yuutens xumuu: 11 knacc: B 2 4. / O.C. 'abpuensH,
I'.I". JIercoBa, A.I'. BBengenckas — M., 2004.
Apmranckwuii E.A. Meronuka o0y4eHHs] XUMUU B KJIaccaXx TyMaHHTAPHOTO POt — M.,
2003.
KysnenoBa H.E. OOydenne XuMuM Ha OCHOBE MexmpeamerHoil wmarerpammuu / H.E.
Kysnenona, M.A. Illatanos. — M., 2004.
Yepnobennckas I.M. Meronuka o0yueHus XMUMUU B cpenHei mkoiue. — M., 2003.

INa6puensu O.C. JlvicoBa I'.I'. Xumus st mpernogaBaTeis: METOAUYECKOE MocoOue. —
M., 2004.



4. KOHTPO.JIb
JTUCHUIINHBI

N  OHOEHKA

PE3YJIbTATOB

OCBOEHMA

YUYEBHOM

KoHTponb M OIleHKa pe3yiabTaTOB OCBOCHHS yUEOHOM IUCHMIUIMHBI OCYHIECTBIISIETCS
mpenojaBaTesieM B Ipollecce MPOBEACHUS MPAKTUYECKUX 3aHATUA M JTaOOpaTOpHBIX pPadoT,
TECTUPOBAHUS, & TAK)KE BBIMOJIHEHHUS OOYYAIOIMMHCA WHAMBHIYAJIbHBIX 3aJaHH, MPOEKTOB,

HUCCIIENOBAHUMN.

Paznen Pesynbrarel o0ydeHust OcHOBHBIE dopmbl u

(Tema) (ocBOCHHE YMEHUH, YCBOEHUE | MOKa3aTean METO/IbI

y4eOHOMH 3HAHMH ) pe3yabTaTOB KOHTPOJIS u

JIUCIIUATLIAHBI. MOJITOTOBKH. OIIEHKH
pe3yIBTAaTOB
o0y4eHus

Paznen 1 e  OOGbsicHATH Tporiecchl MuTo3a u | Habmonenue u Ymenue

Paznen 2 Meio3a U Jpyrue 3Tambl | OLEHKA 00BICHATH

Pasnen 3 00pa3oBaHue KIETOK; IPOBEICHUS IPOLECCHI

Paznen 4 SKCIEPUMEHTOB U Mei03a 1 MHTO3a

Pazpgen 5 aHaJIn3 OreHka paboThI ¢

CpaBHI/IBaTB 0ecCI10JI0€ U IT0JI0BOE
Pa3MHOKCHHUE U JCJIaTh BBIBOJbI
Ha OCHOBC UX CPpABHCHHA

OOcyx1aTh ATUYECKHE aACTEKThI

HEKOTOPBIX  HCCIEAOBaHUN B
obnactu OMOTEXHOJIOTHH
(KTOHUPOBaHKE, HUCKYCCTBEHHOE
OTUIOJIOTBOPEHNE)

®  CBM3LIBATH: W3YYCHHBII
Marepual co cBoen
npoQeCCHOHAIBHON
JESITEIbHOCTBIO;

pemiaThb: pacueTHbIE 3aJa4d 110

TeHETHKE

HCIO0JIb30BATH NMPUOOpPETeHHbIE
3HAHUA 1 YMeHMS B
HpaKTH‘IeCKOﬁ ACATECIBbHOCTH U
NOBCEIHEBHOM JKU3HM:

BOCIIPUHMMATh M Ha OCHOBE
MOy YEHHBIX 3HAHUU
CaMOCTOATENIBHO OLICHUBATh

nH(pOpMaIHIo, COMEPKAIIYIOCST B
coobmenussx CMMU, wunTepHere,
HAaYYHO-TIOIMYJIAPHBIX CTAThAX;

OnpeeneHus BO3MOXHOCTH
MPOTEKAHUS OMOJIOTHYECKHUX
MPEBpPAIICHU B Pa3JIMYHBIX
YCIOBUSIX M OLEHKM  HX

OneHka A0KIa70B
u pedeparon

O1eHKa JIOKJIaJI0B B
obOnactu
OHMOTEXHOJIOTHHU
(KI1OHUpOBaHUE,
UCKYCCTBEHHOE
OTUIOZIOTBOPEHUE).

Ornenka
pe3yJIbTaTOB
BBIIOIHEHHUS
HCCIIEIOBATENBCKUX
paboT U TOKJIA/I0B.

YMenue padboTtath ¢

JANJAKTHYCCKUMU
CAMHUIIaMU.

TectupoBanue

OKkcnepTHas
OLIEHKa
OTU€TOB II0
1a00pPaTOPHBIM
pabotam.
YcTHBII onpoc

Orenka paboTHI ¢
TUIaKTHYECKUMU
€INHHUIIaMH.

YcTHBII onpoc




MTOCJICACTBHIA; Pa3TUYHBIMU

3HATh: HCTOYHHUKAMU

Ouosoruueckasi TEPMHUHOJIOTHUIO U uHbOpMaLKH.

CHMBOJIUKY;

OLICHKM BJIUSIHHUI XHUMHYECKOI'O Ouenka

3arpsI3HCHUS Oprncafomeﬁ PE3YyIbTATOB

cpelbl HAa OpraHu3M 4YenoBeka u | UHAMBHIYaJIbHOIO Tectuposanue,
JpyTHUe KUBbIE OPraHU3MBbL; YCTHOTO OIpoca, OIICHKA PabOTHI C
YPOBHH  OpraHu3anuu s kuBoi | TCCTHPOBAHUA JUIAKTHYCCKUMU
MaTepuu (MOJIEKYJISIPHBIN); CIIMHUIIAMH,
OTXOABl B  OBITY ®  Ha Onenka TEKYmye
NpOU3BOACTBE  BiuAOmue Ha | PE3YIBTATOB 3a4€THbIC
OMOJIOTNYECKUE TPOIIECCHI MHIMBHIYATbHOTO | PabOTBL.
KPUTHYECKOi owenky | YCTHOTO onpoca 1o

JOCTOBCPHOCTH OMOJIOrHYECKOM

JaHHBIM TEMC ,

HH(GOPMALNHY, MOCTyMaromeil u3 | oo MPOBatHIe,

Pa3HBIX UCTOYHUKOB. 3amura
1a00paTOPHBIX
pabor.

OrneHka MHIMBUIYATbHBIX 00pa30BaTeNbHBIX JOCTIKEHUH IO pe3ylbTaTaM TEKYIEro
KOHTPOJISI TPOU3BOJIUTCS B COOTBETCTBUU C YHUBEPCATLHOM IIKAION. (TabyuIa)

KauectBennas OIICHKAa MHANBUAYAJIbHBIX

ITporneHT pe3ynbTaTUBHOCTH N
POTICHT besy O06pa3oBaTENbHBIX JOCTHKECHUM.

(IpaBUTHHBIX OTBETOB) bann (otmetka) BepbanbHblii ananor
90-100 5 OTJIUYHO
80-89 4 XOpOIIO
70-79 3 YIOBJICTBOPUTEIIEHO
Menee 70 2 He ynosnerBopurenbHo




CoNo~WNE
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

S.I1epeyeHb TeM HCCIEA0BATEILCKUX PadoT

B mMupe koppo3un MeTasios.

B mupe nonumepos.

B ynuBUTEIEHOM MUPE KPUCTAIIOB.

B uém Bkyc xneba?

Baxuelmmii mokazaTesiab 9KOJOTHYECKOT0 COCTOSHUS MOYBHI - pH.
Benukas TaiiHa BOJEI.

Benukuit yuensiii M.B. JlomoHOCOB.

BenukoOpurtanus B xu3HH U aestenbHocty J. 1. Menneneesa.
Bunapl xuMrueckou CBA3H.

. Buramusn C u ero 3HaueHue.
. 3HaK{ Ha MMILEBBIX YIIAKOBKaX.
. 3namenuTble HanuTKK. [Imrocel 1 Munychl HanuTkoB «llencu» u «Koka-Komnay,

«Crpaiit» u «PaHTay.

3yOHBIC TTACTHI

W3 5x13HU TOJIMATUIICHOBOTO MAKeTa.

N3 gero cocrout onexna. BomokHa.

N3yuaeM cunukarsl.

N3yueHne CBOKCTB IIAMITYHEH.

N3yueHune cekpeToB MPUTOTOBICHUS KIIE.

N3yueHne coctaBa U CBOMCTB MUHEPAIbHOU BOJIBI.

N3yuenue coctaBa MOPOKEHOTO.

N3yyenue crnocoOHOCTH M TMHAMUKH HAKOIUICHHUS TSKEJIbIX METAJIJIOB
JIEKapCTBEHHBIMU PACTEHUSAMU (Ha IPUMEPE OJTHOTO BH/JIA JIEKAPCTBEHHBIX
pacTeHuit).

N3ydeHne XxapakTepUCTUK MOPOXKEHOT'0 KaK MPOAYKTa ITUTaHU.
WHaexcel muieBsx 100aBOK.

WNuaukatopsl B OBITY.

Nupukatopel BOKpyT Hac.

3HaKM Ha MUIIEBBIX YIIAaKOBKaX.

3HameHuTble HanuTKU. [Inrocsl u MuHychl HanuTkoB «Ilencn» u «Koka-Komnay,

«Cnpaiit» u «DanTtay.

3yOHbIe acThI

N3 xu3HU ONUAITUIIEHOBOTO MTAKETA.

N3 gero cocrout onexnaa. BomokHa.

N3yuaeM cunukarsl.

N3yueHne cBONCTB MAaMITyHEH.

N3ydeHue cekpeToB NPUTOTOBIICHUS KIIES.

N3ydeHue coctaBa U CBOMCTB MUHEPAIBHOUM BOBI.

N3yudeHne coctaBa MOPOKEHOTO.

N3yyenne crnocoOHOCTH M IMHAMUKH HAKOIUICHUS TSAKEJIbIX METAJIJIOB
JIEKAPCTBEHHBIMU PACTEHUSIMU (HA IPUMEPE OAHOTO BUAA JIEKAPCTBEHHBIX
pacTeHuit).

N3ydeHue xapakTepUCTUK MOPOKEHOTO KaK MPOIYyKTa MTUTAHUS.
WNHnekcsl muieBbIx 100aBOK.

WNuankatopsl B OBITY.

Nuaukatopel BOKpyT Hac.



