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PaGouas mporpamma o61meodpazoBatenbHoil yueOnoit mucrurmumael OJ[.01.11 «Xumus»
pa3zpaboTaHa
HA OCHOBe TpeOOBaHMIi:

- (exepalbHOTO  TOCYIAapCTBEHHOIO  00pa30BaTENBHOTO  CTAaHAAPTa  CPEIHETO
npodeccuoHansHOr0 oOpa3oBaHust 1o crnenuanbHOocTH  54.02.02  JlekopaTuBHO-
NPUKIATHOE MCKYCCTBO W HapOAHBIE NPOMBICHBI (10 BuaaMm) (YTB. MPUKA30M
MunuctepctBa o0pazoBanus 1 Hayku PD ot 27 okrsi6ps 2014 r. Ne 1389);

- (QenepalbHOTO TOCYAapCTBEHHOT0 00pA30BATEILHOTO CTaHOApTa CpPEAHEro OOIIero
oOpa3zoBaHus (yTB. mpukazoM MuHucrtepcrBa oopasoBanust v Hayku PO ot 17 mas 2012 r.
N 413);

HA OCHOBE MOJIOKEeHHUIi:
- (QenepanbHOil 00pa3oBaTEIBHON MPOrPaMMBI CpedHero obmero ooOpa3oBaHus (yTB.

npukazoM MunucrepcTBa npocsemienus Poccuiickoit @enepauun ot 18 mas 2023 r. N
371).

¢ yueTom:

- peKOMEHJalU{ Mo peanu3aluu CpeAHero oduiero oOpa3zoBaHHUs B IPEJEIax OCBOCHUS
o0pa3oBaTenbHOl MporpaMMbl cpeaHero mnpodeccuonanbHoro obpaszoBanus (Ilucemo
Munnpocsenienust Poccuu ot 01.03.2023 Ne 05-592 «O HanpaBieHUN peKOMEHAALNNY);

- paboueil mporpammbl BocnuTanus 10 crneuuanbHoctd  54.02.02  JlexopaTtuBHO-
MPUKIIATHOE UCKYCCTBO M HAPOJHBIE MPOMBICIHI (110 BUIaM) (yTB. IPUKA30M JTUPEKTOpa
OKIIOY «HITTKW» Muntpyna Poccun Arapkosbim H. H. ot 29.06.2023r. Ne 131/1);

- IpUMEpHOIl pabodyell mporpammbl 001IE00pa30BATENbHON TUCHMIUIMHBI «XUMUS) JUIS
npodeccHoHaIbHBIX 00pa3oBarenbHbIX opranu3anuii (PI'BOY IO UPITO, mpotokos Ne
14 ot 30 HOs1Opst 2022r.).

B COOTBETCTBUM C Y4€OHBIM IUTAaHOM 10 crienranbHOCTH 54.02.02 JlekopaTHBHO-TIPUKIAIHOE
HCKYCCTBO M HapOJHbIE MPOMBICIBI (110 BuaaMm) (yTB. mpukazoM aupektopa OKIIOY «HITTKU»
Muntpyna Poccun ArapkossiM H. H. ot 29.06.2023.

Opraausammsi-pa3padoTunk padodeil mporpamMMel:

denepanbHOe KazeHHOe MpodeccuoHanbHOe 0o0pa3oBaTenbHOE yupexkaeHue «HoBOKy3HeUKwHit
TOCYIApCTBEHHBI T'YMaHUTAPHO-TEXHUYECKUM KOJUIEK-UHTEPHAT» MUHHCTEPCTBA TpyAa M
couuanbHOM 3amuThl Poccuiickon denepaunu

Pazpaborunk: dommueB Muxamn Hwukomaesny — mnpenomaBatens DPKIIOY «HITTKW»
Muntpyna Poccun

Penensent: UmxkoB Anexkcanap Anapeesud — npenonasaress OKIIOY «HI'TTKMW» Muntpyna
Poccun
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1 HACIIOPT PABOYEN IMPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM YYEFHOM JJUCHUILJIMHBI
1.1. O0sacTh NPpUMEHEHUsI NPOTrPaAMMbI

PaGouass mporpamma 001meoOpa3oBaTeIbHOW  YICOHOW MUCIMIUIAHBI
OH.01.11 «Xumusi» sABISETCS YacThiO aJalNTUPOBAHHOW 00pa3oBaTEIbLHON
IporpaMmbl  CpelIHEero  MpOo(EeCcCHOHANBLHOIO  O0pa3oBaHUs  MOJTOTOBKH
cenuanucToB cpearero 3seHa (mamee — AOIT CITO TICC3) B coOTBETCTBUU C
®I'OC no cneumnanbHOoCcTH 54.02.02 JlekOpaTMBHO-NPUKIAAHOE HMCKYCCTBO U
HApOJHBIC MMPOMBICIIBI (II0 BUJIAM).

1.2. MecTo 0011eo0pa3oBaTe/ibHON Yy4eOHOM TUCUMILIMHBI B CTPYKTYpe
AOII CIIO IICC3

B yue6nom miane [ICC3 54.02.02 JlekopaTUBHO-NPUKIAAHOE UCKYCCTBO U
HapoJHble MpOMBICIBI (10 BujgaMm) yueOHas aucturumna OJ[.01.11 «Xumus»
BXOJIUT B COCTaB 00s13aTEIbHBIX 00111€00pa30BaTENbHBIX YU€OHBIX TUCIUTIINH.

1.3. Heab U IUIAHMpYeMble pe3yabTaThl O0CBOCHMSH
o01meo0paszoBarTesibHOM yueOHOM nucumuinabl O/1.01.11 «Xumus»

I[Ipn wum3yyenunm npeamera «XUMHUS»  JTOMHHHUPYIOIIEE  3HAYEHUE
IpUOOPETAIOT TaKUE 1ETU U 3a7a41, KaK:

- ajanTainus oO0ydarlMXCs K YCJIOBHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS
MHpa, (QOPMUPOBAHUE MHTEIJIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY TPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

- (¢opMupoBaHue y OOYYAIOMIMXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHIIM), MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS PA3JUYHBIX BUJIOB
NeSATEeILHOCTH: PEIICHUS MPoOJieM, TIONCKa, aHaIn3a U 00paboTKu MHGOpMAIIHH,
HEOOXOAMMBIX [IJIi TPUOOPETEHHUs OIbITa JEATEILHOCTH, KOTOpas 3aHUMAET

BaXHOC€ MECTO B ITIO3HAHHUHN XHUMHHU, a TAKXKE OJI1 OIICHKHU C HOSI/IL[I/Iﬁ AKOJIOTMYECKOMN



0€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XHUMHUYECKHX IPOIECCOB Ha
OpraHM3M UeJIOBeKa U MPUPOJHYIO CPELy;

- pa3BUTHE TTO3HABATEIIHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUECKHUX
CIOCOOHOCTEH 00ydYarommxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh
HOBBIC 3HAHUS MO XWMHUU B COOTBETCTBHHM C >KH3HCHHBIMU TOTPEOHOCTSIMH,
UCTIONb30BaTh COBpPEMEHHBbIC WH(GOPMAIMOHHBIE TEXHOJOTHUU I TIOWCKA U
aHaiM3a Yy4yeOHOW ¥ HAy4yHO- TOMYJSIPHOM WHGOPMAIUU XUMHUYECKOTO
COJIepKaHUS;

- (opMupoBaHME U pa3BUTHE Y OOyYalOIIUXCS aCCOLUATUBHOIO U
JIOTUYECKOTO MBINUICHUS, HAONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, ITPH IUIAHUPOBAHUU U IPOBEACHUN
XUMHYECKOTO IKCIICPUMEHTA;

- BOCHUTaHWE Yy oOyyaroummxcs YOEeKIEHHOCTH B T'yMaHUCTHYECKOM
HaNpaBJIE€HHOCTU XHUMHUHU, €€ BaXKHOW POJM B PEIICHUU TIJI00aJBbHBIX HpoOiieM
paIoOHAIBHOTO MTPUPOAOTIONB30BAHUS, TIOMIOJIHEHHUS YHEPTETUUECKUX PECYPCOB H
COXPAaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOro
OTHOIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHS OIBITA
UCIIOJIb30BAHUSl TOMYYEHHBIX 3HAHWM ISl MPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYalUsX, CBSI3aHHBIX C XUMUUYECKUMH SBJICHUSMU.

OcBoenue cojaepxaHus 0011e00pa30BaTeIbHON y4eOHOM JUCHUTUIAHBI

OH.01.11 «Xumus» obecrieurBaeT JOCTIKCHHE CTYACHTAMH CJICIYIOIINX

pEe3yJIbTATOB:

JInuHOCTHBIE pe3yJIbTaThl
B cepe - 0CO3HaHMsI OOy4arOIMMUCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U
rPakAaHCKOro 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOIOPSAKY;
BOCIIMTAHUS: - IPEJCTaBJICHUs O  CONMANbHBIX HOPMax W  TpaBUiIax

MEXJIMYHOCTHBIX OTHOIICHUH B KOJIEKTHBE,

-TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENbHOCTH IIPH
CO3aHUMU  Y4EeOHBIX TPOEKTOB, pEHIEHHH YYEOHbIX H
MO3HaBATEIbHbIX 3ajad, BBITTOJIHEHU T XUMHUYECKHX
IKCIIEPUMEHTOB;

- CIIOCOOHOCTM NOHUMaTh M MpPUHUMAThb MOTHUBBI, HaMEpEHUs,
JIOTHKY W apTyMEHTHI IPYTHUX NPU aHAJIN3€ Pa3InYHBIX BHIIOB
y4eOHOI IesITeTbHOCTH;
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B cepe
NATPHOTUYECKOTO
BOCIIUTAHUSA:

- ICHHOCTHOT'O OTHOIIECHHS K MCTOPUYECKOMY M HAy4YHOMY
HaCJIEAUIO OTE€YCCTBCHHOM XHUMUU;

- yBOXEHUS K TIPOIECCY TBOpYECTBA B 00JIACTH TEOPUU U
MPAaKTUYECKOr0 NPUMEHEHUS XUMHH, OCO3HAHUSA TOrO, 4YTO
JTOCTH)KCHHS HAYKH €CTh Pe3yiIbTaT JUTUTCIBHBIX HAOIIOIEHUH,
KpPOIIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX MOUCKOB, IOCTOSHHOIO
Tpy/Aa Y4EHBIX U IPAKTUKOB;

- IHTEpECa W I[I03HABATEJIbHBIX MOTHBOB B IOJYYEHUH H©
MocjenyromeM  aHaim3e  WHPOpPMAIMM O  MEPEJOBBIX
JIOCTHUKEHHSIX COBPEMEHHOM OTEUYECTBEHHOW XUMHMU;

B cepe 1yXOBHO-

- HPAaBCTBCHHOI'O CO3HAHUsA, OSTHYCCKOI'O ITOBEACHMA

HPaBCTBEHHOI'0 - CIOCOOHOCTH OLIEHUBATh CHTYalllW, CBSI3aHHBIE C XUMHUYECKUMHU
BOCIIUTAHHA: SABJICHUAMU, W IPUHUMATb  OCO3HAHHBIE  pELICHU,
OPHUCHTHUPYCH Ha MOpPaJIbHO-HPAaBCTBCHHLIC HOPMBI n
LIEHHOCTH;
-TOTOBHOCTH OIICHHUBATh CBOE MOBCACHHUEC W IIOCTYIIKH CBOUX
TOBapULIEH € IMO3ULUI HPAaBCTBEHHBIX M IPAaBOBBIX HOPM H
OCO3HAHUE NOCJIECICTBUN ITUX MOCTYIIKOB;
B cepe - IOHUMAaHMsI LIEHHOCTEH 3710poBOro U Ge3omacHoro oopasa >KU3HH,
(pusznyeckoro HEOO0XOMMOCTH OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY
BOCIIUTAHHSA: ($u3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

- coOtoIeHus MpaBuil OE30MACHOTO OOpalleHMs ¢ BEIeCTBaMU B
OBITY, IOBCETHEBHOM KHM3HU U B TPYAOBOHU JESATEIBHOCTH;

- IOHMMaHWsT ~ LEHHOCTH  MpaBWJI  HMHIUBHIYaJbHOTO |
KOJUIGKTUBHOTO ~ 0€30I1acCHOTO  TOBEIEHHS B  CHUTYaIHsAX,
YIPOKAIOIINX 30POBbIO U KU3HHU JIIOJICH;

- OCO3HAHUs TOCJIEJCTBUII M HENPHUATHS BPEIHBIX IPUBBIYCK
(ynotpebiieHus aJKoroJisi, HAPKOTUKOB, KypEeHUs);

B cepe TPyA0BOIO
BOCIIMTAHMSL:

- KOMMYHHUKaTUBHOM KOMIIETCHTHOCTH B y4eOHO-
HCCIEIOBATCILCKOM JIEATEIIFHOCTH, OOIIECTBEHHO ITOJIC3HOM,
TBOPYECKOU M IPYTrUX BUAAX JIEATEIbHOCTH;

- YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEUICHUU MTPAKTUUYECKUX 3a]1a4
COLIMATIbHOW HAIMpaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIbI);

- UHTEpecaK MPaKTUYECKOMY U3YYEHUIO npocdeccuit

pa3IMyHOTO poJia, B TOM 4YHCI€ Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XMMUU;

- YBOXEHUA K TPYAy, JIOASIM Tpylda U pe3yibTaTam TPYIOBOU
NEeSTeNbHOCTH,; TOTOBHOCTM K  OCO3HaHHOMY  BBIOOpY
WHJIMBUIYAJIbHOU TPAEKTOPUH 00Opa30BaHuUs,

- Oynymiedt mpodeccun M peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB, CMIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

B cepe
IKOJIOTHYECKOI0
BOCIIUTAHUA:

- DKOJIOTUYECKU 11eJIeCO00Pa3HOro OTHOLIEHHs] K IpUpoje, Kak
HCTOYHUKY CYIIECTBOBAaHNUS KU3HU Ha 3eMIIE;

- IOHUMaHUs TJI00aTbHOTO XapaKTepa SKOJIOTHYECKHUX MpoOseM,
BIIMSHUS DKOHOMMUYECKUX IPOLECCOB HA COCTOSHUE NPUPOIHON
Y COLIMATIBLHOU Cpefbl;

- 0CO3HAHMsI HEOOXOAMMOCTH MCIIOJIb30BAaHUS JIOCTHKEHUN XUMHUH
JUIsl peNIEHUs] BOITPOCOB PAIMOHAIIBHOTO TPUPOJONOIB30BAHMS;
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- aKTUBHOTO  HENpUATHA  ACUCTBUM,  NPHUHOCAIIMX  BpEX
OKPYJKaIOIlleW IPUPOAHOU Cpele, YMEHHUs IIPOrHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTMYECKHE IIOCJIEACTBUS
HpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIATh UX;

- HAJIM4YUs Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, YKOJIOTHYECKON
KYJIbTYpHI, OIbITa JeATEIbHOCTH HKOJIOTHYECKON
HaIIPAaBJIICHHOCTH, YMEHHUS  PYKOBOACTBOBATHCSA HUMH B
[I03HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM IPAKTHKE,
CIOCOOHOCTH M YMEHHUS aKTHBHO IPOTHBOCTOSATH WIEOJIOTUU

xemooouw;
B IOHUMAHUH - c(OPMHUPOBAHHOCTHU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
LHEHHOCTH HAYYHOT' 0 COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W OOIIECTBEHHOMH
MO3HAHMA: IIPAKTUKH;

- IOHUMAaHH CeUn(UKA XUMHUH KaK HayKH, OCO3HAHUsS €€ PO B
(GOpMHpPOBAaHUN  PALMOHAJIBHOIO  HAYYHOTO  MBIIUICHMS,
CO3JJaHUU IIEJIOCTHOTO IPEICTABICHUS 00 OKPYKAIOIEM MUpe
KaK O €IMHCTBE IIPUPOJBI U YEJIOBEKA, B IO3HAHNUU IIPUPOJHBIX
3aKOHOMEPHOCTE W  pEeHIeHWH TpoOIeM  COXpaHEHHS
IIPUPOJHOTO PAaBHOBECUS;

- yOex1EHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOMN
LMBHIM3aLUU: B €€ T'yMaHHCTUYECKOW HaIIPaBJICHHOCTH M
BAXHOM poOJIM B CO3/JaHUM HOBOM 0a3bl MaTepuagbHOU
KYJIBTYpbl, PpELIEHUH TIJI00aJbHBIX HPOOJIEM YCTOMYUBOTO
pa3BUTUSL  4YEJIOBEUECTBA — CBIPbEBOM, DJHEPreTHYECKOM,
NUIIEBOM M HKOJOrMYecKod Oe30MacHOCTH, B pa3BUTHU
MEIUIMHBI, OOECHEUYEHUH YCIOBUM YCHEIIHOro TpyAa H
9KOJIOTUYECKH KOM(POPTHOM MKHU3HHU KaXKAO0T0 UieHa OOILEeCTBa;

- €CTECTBEHHO-HAYy4YHOW TI'PAaMOTHOCTH: ITOHUMaHUs CYHIHOCTH
METOOB IO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HUCHOJIBb30BATh NOTYYaeMble 3HAHUS Ul aHAIU3a
1 OOBSICHEHUS SIBJICHUN OKPY>KAIOLIET0 MHUpa M MPOUCXOSAIIUX
B HEM M3MEHEHUH, YMEHHUSI J1eJIaTh 00OCHOBAHHBIE 3aKITIOUECHHUS
Ha OCHOBE HAaYYHBIX (DAKTOB W MMEIOIIMXCS JAHHBIX C IEINBIO
MTOJTy4YE€HUS JJOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS
JUIs pelIeHns Tpo0JeM B pealbHbIX KU3HEHHBIX CUTYallUsX;

- IHTEPEeCca K MO3HAHUIO U MCCIIEN0BATENbCKON JESATEIBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HEINpPEpPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHuIO0, K aKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAHUM 1O
XUMHHU B COOTBETCTBHH C )KU3HEHHBIMU NMOTPEOHOCTSAMU;

- UHTepeca K OCOOEHHOCTSIM Tpylda B pa3iIHuHbIX cdepax
poecCHOHATLHON 1€ TEIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTaThl

B cdepe yHuBepCcaAJIbHBIX Y4eOHBIX I03HABATEIbHBIX 1eHCTBUIM:

BJIaJicHHe 0230BbIMHA
JOTHYEeCKUMH
JefcTBUSIMU:

- CaMOCTOATEIHHO (HOPMYIHUPOBATH U AKTyaTU3UPOBATH MTPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

- ONPEAENATH LEHU EATENBHOCTH, 3a1aBasi IAPAMETPBI U KPUTEPUU
HUX OOCTHXCHHUA, COOTHOCUTH PE3YIbTAaTbl ACATCIBHOCTU C
ITOCTaBJICHHBIMU LEJISIMU;
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UCTIONIB30BaTh TIPH OCBOCHWUW 3HAHUH TPUEMBI JIOTHYECKOTO
MBIIUICHUSI — BBIICTSATh XapaKTepHbIC MPHU3HAKK TOHITHA H
yCTaHABJIUBATh 1794 B3aUMOCBSI3b, UCIIO0JIh30BATh
COOTBETCTBYIOIIME TMOHSATUS JUIS OOBSICHEHHS OTACIBHBIX
(haKTOB U SIBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPUU ISl KIIACCU(UKAIIUN BEIIESCTB
Y XUMHUYECKUX PEAKIIHIA;

YCTaHABIIMBATh  MPUYMHHO-CICJICTBEHHBIC  CBSI3U  MEKIY
U3Yy4aeMbIMH SIBIICHHUSIMH;

CTPOUTH JIOTUYECKHE paccy)acHHs (MHIYKTUBHBIC,
JNENYKTHBHBIC, TIO QHAJOTHMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHS B pACCMATPHUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

NPUMEHSTh B TPOIECCE IMO3HAHUS, HCIOJIB3yeMble B XUMHUU
CHUMBOJIMYECKUE  (3HAKOBBIE)  MOJETH, IPeoOpa3oBhIBATh

MOZACJIBHBIC TMPEACTABIICHUA — XHMHYCCKHH 3HAK (CI/IMBOJI)
OJICMCHTA, XHUMHWYCCKad Q)opMyna, YpaBHCHHUC XUMHYECKOM
pC€aknuun — HOpu PCIICHHUU y‘I€6HI)IX IIO3HABATCIbHBIX U

MMPAKTUYCCKUX 3aJa4dy, MNPHUMCHATbL HA3BAHHBIC MOJACIbHBIC
NpeaACTaBJICHUA [JId BbIABJICHHA XapPaKTCPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHWYCCKUX peaKquL

BJIaJicHHE 0230BbIMH
HCCJIed0BATEILCKUMH
JNeHCTBUAMMU:

- BJIaJIETh OCHOBAaMHU METOJIOB HAy4YHOIO I103HAaHUS BEIIECTB U
XMMUYECKUX peakiuil; QopMynupoBaTh Lend U 3a4a4u
UCCIIEI0BaHMS, UCII0JIb30BATh [IOCTABJICHHbBIE u
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHbIE BOMNPOCHI B KauecTBe
WHCTPYMEHTA TIIO3HAHHUS W OCHOBBI Ui (HOPMHUPOBAHHSA
TUIIOTE3bI 110 MMPOBEPKE MPaBUIIBHOCTH BbICKA3bIBAEMbIX

- CY’KJICHM;

- BIaJICTh HABBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUA U
MIPOBEJCHUS YUEHUUECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
yYMEHHUs HaOIoJaTh 3a XOJOM IpoIecca, CaMOCTOSATENbHO
MIPOrHO3UPOBATh €r0 Pe3yabTaT, GOpMYyINPOBATH 0OOOIIEHUS U
BBIBOJBI ~ OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3YJIBTATOB
UCCJIEIOBaHMsI,  COCTaBJIATh ~ OOOCHOBAHHBII  OT4ET O
Ipo/ieIaHHOM padoTe;

- npuoOpeTaTh  OMBIT  YYEHHUYECKOM  MCCIe0oBAaTeNbCKOM U
MPOEKTHON  JESATENbHOCTH, IMPOSIBIATH  CIIOCOOHOCTH U
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PELICHMS
MPAKTUYECKUX 3a7ady, NPUMEHEHHUIO pa3IU4YHbIX METOJI0B
MIO3HAHUS.

pabora ¢
uHdopmanuei:

- ODUEHTUPOBAThCA B PA3NIMYHBIX HCTOYHUKAX WH(MOpMALIUN
(HayYHO-TIOMYJISIpHAST JTUTEPATYpa XUMHUUYECKOTO COJIEP KaHMS,
CIpaBOYHBIE MOCOOMS, pecypchl MHTepHeTa), aHAIM3UPOBATH
nH(pOpMAIIO Pa3TUYHBIX BUAOB U (OPM MPEACTABICHHUS,
KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMIPOTHBOPEUYNBOCTH;

- (hopMynHUpOBATh 3aMPOCH] U MMPUMEHSTH PA3TMYHBIE METOJIbI TIPH
MOUCKe u OoTOope wuH(poOpManuu, HEOOXOAMMOM IS
BBITIOJTHEHHS YY€OHBIX 3a71a4 OMPEIeIEHHOTO THIIA;




- mpuodpeTaTh OMBIT  WCIMOJIB30BAaHUA  WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH M pPa3IMYHBIX IOMCKOBBIX
CHUCTEM;

- CAMOCTOSITENILHO BBIOMpATH ONTUMAJIbHYIO bopmy
npencTaBieHuss nHopMaluu (Cxembl, rpaduku, AUarpaMMsl,
TaOJUIIBI, PUCYHKH U JPYTHUE);

- ICIIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA MpU padboTe ¢
XMUMUYECKOH HH(MOpMaIMel: NPUMEHITh MEXIIPEIMETHbIC
(pusuueckue U MaTeMaTUIECKHE) 3HAKU M CUMBOJTBI, (POPMYIIHI,
ab0peBUaTypsl, HOMEHKJIATYPY;

- ICIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpeCTBA HAIJISITHOCTH.

B cepe yHuBepcajbHbIX KOMMYHUKATHBHBIX 1€ CTBHIL:

o0IIEeHne, - 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYK/1a€MOI TEMBI B XOJI TUAJIOTa
OCyIlIeCTBJICHHE W/WIM  JUCKYCCUH, BBICKAa3blBaTh UACH, (QOPMYIHPOBATH CBOU
COBMECTHOIA MPEITIOKECHHSI OTHOCUTEILHO BBIMOTHEHUS HPEIOKEHHON 3a/1a4H;

NeATeIbHOCTH - BBICTYyHAaTb C Ipe3eHTalUell  pe3yibTaTOB  IO3HABATEIBHOMI

JEATETIbHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WM COBMECTHO CO
CBEpCTHUKAMH IIPH BBIMOJHECHUH XHUMHYECKOTO OKCIICPUMEHTA,
MPAKTHYECKON paboOThl 1O WCCIEAOBAHUIO CBOWCTB H3y4aeMBIX
BEIIECTB, peaTH3aiy Y4eOHOTO MPOeKTa H (POPMYITHUPOBATH BBEIBOIBI
10 pe3yibTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MMYTEM COIJIACOBAHUSA
MO3UIMIA B X0 00CYXKIeH!s 1 00MEHA MHCHUSIMHU.

B cdepe yHnBepcaabHBIX pery/isiTHBHBIX 1eHCTBHIi:

BJIaICHUE IIPpUEMaMHU

- CaMOCTOATCIBHO IJIaHUPOBATb n OCYHICCTBJIATDH CBORO

CaMOOpPraHu3alHH IIO3HABATEIIBHYIO AEATEIbHOCTD, ONPEACIsaa €€ LelNu U 3aJa4H,
cBOeH y4eOHOH n KOHTPOJIMPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
o01ecTBeHHOM npe/UiaraéMblii aITOPUTM JICHCTBHMA MTPH BHITOJHEHHH Y4eOHBIX
padoThI, U HcclenoBaTelNbCKMX — 3ajad,  BbBIOMpaThb  Haumbolsee
BJIa/IcHHE IIPHEeMaMHU 3¢ (eKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM MOTYyUEHHUS] HOBBIX
CAMOKOHTPOJIH, 3HaHUH O BEIECTBAX U XMMUYECKUX PEAKIIUAX;

COBMeECTHAas! - OCYULIECTBJISATH CaMOKOHTPOJb CBOEH JEATEIIBHOCTH Ha OCHOBE
AeATeIbHOCTD. caMOaHaJIn3a U CAMOOLICHKHU.

Hpe}IMeTHbIe Pe€3yJabTaThbl

- c(hopMUPOBAaHHOCTH MIPENICTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM

KapTUHbl MHpa, POJIM XHUMHUHM B TO3HAHUM SBIEHUN NpUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUS] U KYJIbTYphl JINYHOCTH, €€ (PYHKIMOHAIBHON I'paMOTHOCTH, HEOOXOIUMOM
IUIL PEIICHHs TPAKTHUECKUX 3a/a4 M OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJIHON CPENE;

- BJIQJICHUE CHUCTEMOW XWMHYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATArOIINE

MOHATHS (XMMUYECKUU JIIEMEHT, aToM, JJIEKTPOHHAas O0O0JOYKa aroma, MOJEKYIa,
BAJICHTHOCTH, JJICKTPOOTPUIIATEIILHOCTh, XMUMHYECKasi CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpalI€HHas ), MOJb, MOJISIPHASI Macca, MOJIAPHBIA 00bEM, yrIIepOIHbII
ckeneT, GyHKIMOHAIbHAs TPYIIa, paJauKall, U30MEpHs, N30MEPbl, TOMOJIOTHYECKUHN P,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOJAEpIKAILME COEAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC COSUHEHHS); TCOPUH U 3aKOHBI
(Teopusi cTpoeHHUsI oprannueckux Bemects A.M. ByTiiepoBa, 3aKOH COXpaHEHUsI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH SI3bIK XMUMHUHU; MUPOBO33PEHUYECCKUE 3HAHMSI,
JIe)Kalllie B OCHOBE NOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUI,
(dakToNOrMuecKue CBEJCHHS O CBOMCTBAaX, COCTaBe, IOJYyYEHUU U OE30MaCHOM
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WCIOJIb30BAaHUN BAXKHEWIIUX OpPraHMYECKUX BEIIeCTB B OBITY M NpaKTUYECKOU
JESITEIBHOCTH YEJIOBEKA;

- ¢(hOpMUPOBAHHOCTh YMEHUMN BBISBIATH XapaKTepHbIE NMPU3HAKK MOHSATHH, YCTaHABIUBATD
UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME IMOHSTHUS IPU OINUCAHUM COCTaBa,
CTPOEHHUS U MPEBPALICHUI OPraHUYECKUX COCIMHEHU;

- cOPMHUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (GOpMyYT OpraHHYECKUX
BEUIECTB M YPABHEHMM XUMHYECKMX pPEaKIMH, H3roTaBIMBaTh MOJEIM MOJEKYJ
OpraHWYECKUX BEIIECTB Ul WJUIFOCTPAIMM WX XUMHUYECKOIO M IPOCTPAHCTBEHHOIO
CTPOEHHMS;

- ¢(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIIEIKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 110 X COCTaBY M CTPOCHHIO K OMPEAEIEHHOMY KJIACCy/TPYIIIe

- coequHEHWl  (yrieBOJOpOAbI,  KHUCIOpOA W a30TcoAepXkallhe  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMsI), JaBaTb MM Ha3BaHUS II0 CHUCTEMAaTHYECKOMN
Homenkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC Ha3BaHHUS OTACIBbHBIX
OpPraHMYECKUX BEIIECTB (ITUJIEH, IPOIMUJIEH, AUETHJIEH, 3TUJICHIJIMKOJIb, TJIULEPUH,
denon, Qopmanpaerun, aneTanbAeTH]l, MypaBbHHas KHCIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAsl KUCJIOTA, IJII0K03a, (PYKTO3a, KpaxmaJ, LeUII0JI103a,
TJIMIIVH),

- ¢hOpMUPOBAHHOCTh YMEHHUSI OMNpPENENSITh BUIbl XUMHUYECKOM CBA3M B OPraHUYECKUX
COEMHEHUX (OJIMHAPHBIE U KPATHBIE);

- ¢(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTH TOJOXKEHHUSI TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A.M. ByTiiepoBa /it 00bsICHEHNS 3aBICUMOCTH CBOMCTB BEUIECTB OT X COCTaBa
U CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

- chOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (UIUYECKUE U
XUMHUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHUYECKHUX
BelIeCTB (METaH, dTaH, TWUJICH, MPOIWIEH, aleTuieH, Oyraauen-1,3, MmeTunoyraaueH-
1,3, OeH305, METaHOJ], ATaHOJ, ATUJICHIVIUKONb, TJIHULEPUH, (EHON, aleTaabAerun,
MypaBbUHasg U YKCYCHasl KHUCIJIOTHI, TJIIOKO3a, Kpaxmall, LeJJII0J03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh T'E€HETUYECKYIO CBS3b MEXKIYy HHUMHU YpaBHEHUSMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

- chOPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIIIEBOJAOPOAHOTO ChIPbs
(HedTh, IPUPOHBIN ra3, yroib), CIoCOObl UX MepepadOTKHU U MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB MEpepadOTKH;

- ¢(OpMHUPOBAHHOCTh YMEHHMM NPOBOJUTH BBIYMCICHUS IO XUMHUYECKUM YpaBHEHUSAM
(mMaccel, 00BEMaA, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTAa peakiuu I0
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOIHBIX BEIECTB WM MPOIYKTOB
peaKkiun);

- chopMUPOBAaHHOCTH YMEHUN BIAJETh CHCTEMON 3HAHHM 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHMS, UCHOJIb3YEMbIX B XMMHUU IPU M3YYEHHHM BEUIECTB U XMMUUYECKHUX SBJICHHM
(HabnroneHue, U3MepeHue, SKCIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BATh CUCTEMHbIE
XUMUYECKUE 3HAHUS I MPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

- cOPMHPOBAHHOCTh YMEHHM COOJIIOaTh MpPaBMIIa MOJIb30BAHUS XUMHUYECKOW MOCYION U
1abopaTopHBIM 00OpYy/IOBAaHUEM, a TaKXe IpaBuiIa OOpalleHHus C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKLHUSMH IO BBIMOJIHEHUIO JTAOOPAaTOPHBIX XMMUUYECKUX OIIBITOB;
c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHUYECKHUH

- BKCTIIEpUMEHT (IIPEBpAILEHHsI OPraHMYECKUX BELIECTB IIPH HArPEBAHUH, TOTy4EHHE STUIICHA
Y U3y4€HHUE €ro CBOMCTB, KAUeCTBEHHBIE PEAKIIUU OPTaHUYECKUX BEILECTB, €HATypaIus
O€JIKOB IPH HArpeBaHWH, LIBETHBbIE pPEAKIMH OEJIKOB) B COOTBETCTBHH C INpaBUJIAMHU
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TEXHUKH O€30MacHOCTH TIpH OOpallleHWH C BEHeCTBAaMH U JaOOpPaTOPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO 3KCIIEpHUMEHTa B (opme
3aMMcy ypaBHEHUN COOTBETCTBYIOIIMX peakluuil U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3YJbTaTOB;

- ¢(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUECKOIN COCTABIISAIONIEH €CTeCTBEHHO-HAYYHOI
KapTHUHbl MHpa, POJIM XHMHUH B TO3HAHUM SBICHUN NPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUS] U KYJIBTYPBl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOI
IUIL PEIICHHUs TMPAKTHUYECKUX 3a/a4 M SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IPUPOJIHOM CPEJE;

- BIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAaHUN, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHS (XUMHUYECKHI JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JICKTPOHHbBIEC OPOUTAIIH ATOMOB,
MOH, MOJIEKYJa, MOJIb, MOJISIPHBIH OO0BEM, BAJECHTHOCTb, 3JIEKTPOOTPHIIATEIBHOCTS,
CTETIeHb OKHCJICHHS, XUMHUYecKas CBs3b (KOBaJIeHTHas, HOHHAs, MeETaJUIMYecKas,
BOZIOPOJHAs), KPUCTAJUIMYECKAs PELIETKA, TUIBI XUMHUYECKMX PpEaKLMid, pacTBOp,
JJEKTPOJIUTBI, HEIIEKTPOJUTHI, DIIEKTPOJUTUYECKAs JAMCCOLMALMS, OKUCIUTENb,
BOCCTAaHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMUUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl DSIEKTPOJIUTHUECKON Juccoluanuu, nepuogudeckuii 3akon JI.U.
MenpeneeBa, 3aKOH COXPAHEHHUS MacChl BELLECTB, 3aKOH COXPAHEHMsI U IMPEBPALLCHUS
SHEPruM MpU XUMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMUMMUH,
MUPOBO33PEHUECKHE 3HAHHUSA, JIeXKAIIMe B OCHOBE IIOHMMAaHUS MPUYMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOTMIECKHE CBEICHUS O CBOMCTBAX, COCTaBE,
MOJIyYeHUU M OE€30MacHOM HCIIOJIb30BAHUM BaXHEHIIMX HEOPTraHMYECKHUX BEIIECTB B
OBITY M IPAKTHYECKOMN JEATEIILHOCTH YEIOBEKA;

- ¢(hOpMUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHSTHUS MpPU  ONHCAHUU
HEOPraHUYECKHUX BEIECTB U UX IMPEBPALLECHUI;

- c()OPMUPOBAHHOCTh YMEHUN MCIIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY JUIsl COCTaBJICHUS
(bopMyI1 BEIIECTB U YPAaBHEHUI XMMUYECKUX PEAKIINNA, CHCTEMAaTHUECKYI0O HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BElIeCTB (YyrapHblil ras,
YTJIEKUCIIBIN a3, aMMHUaK, rali€Hasl U3BeCTb, HEraléHas U3BeCTb, IUThEBAS COJA, TUPUT
H IpyTHe);

- cOPMHUPOBAHHOCTb YMEHUH OINPENeNIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJEHTHAs,
MOHHAs1, METaJNINYeCKas, BOJOPO/IHAS) B COEAMHEHUSX, TUIl KPUCTAIIIMUECKON peIETKI
KOHKpPETHOT'O BEIeCTBa (aTOMHAs, MOJIEKYJISIpHAsl, HIOHHAs, METaJJIN4YecKasi), XapakTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COECIUHEHUII;

- ¢(hOpMHUPOBAHHOCTh YMEHHMH YCTaHABJIMBATH NMPUHAJIEKHOCTh HEOPraHUUECKHUX BELIECTB
[0 UX COCTaBy K ONpeAENEHHOMY Kiaccy/Tpylie COeIuHEHHUH (IpOoCThle BEIlecTBa —
MeETaJlJIbl U HEMETAaJUIbI, OKCH/IbI, OCHOBaHUS, KUCIOThI, aM()OTEpHbIE THIPOKCHIBI, COJIH);

- chOPMHPOBAHHOCTh YMEHMH pacKkpbiBaThb CMBICH Iepuoanyeckoro 3akona JI.1.
MenzeneeBa U JEMOHCTPUPOBATh €ro CHCTEMAaTU3HUPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

- ¢OpMUPOBAHHOCT, ~YMEHUN  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX »dJeMeHTOoB |—4 mnepuonoB Ilepuoanueckoil cHCTEMBl XUMHYECKHX
anemenToB J[.1. MeneneeBa, HCIOIb3YsI MOHITHS «S-, P-, 0-2JIeKTPOHHBIE OPOUTAIII,

- «QHEPreTUYECKHE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX
JJIEMEHTOB M WX COEAMHEHUM MO mnepuojam M rpynnam lleproamyeckoi cucTemsl
XuMHu4eckux aneMeHToB [.J. MeHaeneena;

- chopMUPOBAaHHOCTH YMEHHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHUE CBONCTBA
HEOPraHMYECKHUX BEIIECTB PA3JIMUYHBIX KJACCOB, NOJATBEP)KJIATh CYHIECTBOBAHUE
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TEHETUYECKON CBSI3U MEXKJy HEOPraHWYECKMMH BEUIECTBAMHU C IMOMOIIBIO YPaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

- ¢(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHUYECKHE PEaKUUU IO Pa3IN4HbIM
NpHU3HAKaM (YHCIY U COCTAaBY PEAarupyoNUX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu,
W3MEHEHUIO CTEMEeHEeW OKHUCIIEHUS DSJIEMEHTOB, OOPAaTUMOCTH pPEaKIHH, Y4YacCTHIO
KaTaJlu3aTopa);

- ¢(hOpMUPOBAHHOCTH YMEHUI COCTABJIATH yPaBHEHUS PEaKLUN pa3InYHbIX TUIIOB, IOJHBIC U
COKpaIEHHbIE YPaBHEHHUS PEaKIMii HOHHOTO OOMEHA, yUYUTHIBAsI YCIOBHS, IPH KOTOPBIX
9TH PEaKUUU UAYT 10 KOHIIA;

- chOPMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB Pa3JIUYHBIX HEOPraHWYECKHUX BEIECTB, PACIO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

- ¢(hOpMUPOBAHHOCTh YMEHHMM PAaCKPBIBATH CYIIHOCTh OKHCIUTEIHHO- BOCCTAHOBHUTEIHHBIX
peaKIHii TOCPEACTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

- cOpPMHUPOBAHHOCTb YMEHHUM OOBICHITH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peakiiu OT
Pa3MYHBIX (PAaKTOPOB; XapaKTeP CMEUICHNUS XUMUIECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaciicTBus (nmpuniun Jle [llaTensbe);

- cOPMHUPOBAHHOCTH YMEHUI XapaKTEepPU30BaTh XUMUUYECKHE MPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJTYYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
mpeacTaBieHuid 00 OOHIMX HAyYHBIX MPUHIUIAX M SKOJOTHYECKHX MpoliemMax
XUMHUYECKOI0 IPOU3BO/ICTBA;

- ¢(hOpMUPOBAHHOCTH YMEHUN IPOBOJAUTH BBHIUUCIICHHS C UCIOJIb30BAHUEM OHATHUS

- «MaccoBasi JI0JIsl BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHUH Ta30B NMPU XUMHYECKHX
peaKIusax, MacChl BEIIeCTBA WK 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOTO A deKTa
pEeaKIU Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEILIECTB, IIPEBPALLECHUS U COXPAHECHHUS
SHEPruy;

- ChopMupoBaHHOCTH YMEHHM COOMIOAATH MpaBUia MOJIb30BAHUS XMMHUYECKON MOCYIOH U
71a00paTopHBIM 00OpYy/IOBaHMEM, a TaKXe IpaBuia OOpalleHHUs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLUSAMH I10 BBIIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

- ¢()OpMHUPOBAHHOCTh YMEHUN  IJIAHUPOBATh M BBINOJHATh XUMHUYECKHI SKCHEPUMEHT
(pa3noxeHue nepokcuja BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeAeIeHue Cpebl
PacTBOpPOB BELIECTB C MOMOUIbIO YHHUBEPCAJIbLHOTO MHAMKATOPA, BIMSHHUE Pa3IMYHbIX
(akTOpPOB Ha CKOPOCTh XUMUYECKOH peakiiy, peakii HOHHOTO 0OMEeHa, KaUeCTBEHHbIE
peakuuu Ha cyibgaT-, KapOOHAT- U XJOPUI-aHUOHBI, HA KaTUOH AMMOHUS, PELICHHE
9KCIIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Metamne» u «HemeTanns») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU O€30MaCHOCTU NpU OOpallleHUH ¢ BEIIeCTBAMU M JaOOPATOPHBIM
000pyZOBaHUEM, MPEICTABIATh PE3yJbTaThl XMMHUYECKOTO S3KCIEpHUMEHTa B ¢opme
3aMMcy ypaBHEHUN COOTBETCTBYIOLIMX peakluid U (OpMyJIHpOBaTh BBIBOJABI HA OCHOBE
9THX PE3YJbTATOB;

- ¢(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(}OpMaluio,
II0JIy4a€MYI0 U3 pa3HbIX UCTOUYHUKOB (CpPEICTBAa MacCOBOM KOMMYHHUKaluu, THTEpHET 1
IPYTHX);

- chOPMHUPOBAHHOCTh yMEHHUH cOONI0ONaTh TMpaBHia SKOJOTUYECKH Ieeco00pa3HOro
MOBE/ICHUS B OBITY M TPYAOBOM NEATEIHHOCTH B LIETSAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’KaloIlleld TNPUPOJHOW Cpefbl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS Ha JKHUBbBIE
OpraHMU3MBbl OINpeNeEHHBIX BEIIEeCTB, MoHMMas cMbich nokasarens [IJIK, moscusaTe Ha
pUMepax CrnocoObl YMEHBIIEHHUS W IMPEJOTBPALCHUS MX BPEAHOTO BO3ACHUCTBUS Ha
OpraHM3M YEJIOBEKa,
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- Il OO0YYaIOUIMXCSl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBSI: YMECHHE TNPHUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEUIECTB U XUMUYECKHX SBJICHUM;

- IS CJICTIBIX M CTIA00BHISIIMX O0YYAIOIIUXCS: YMEHUE HCIIOJIb30BaTh PEIbe(hYHO TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns muist 3anvcu XuMudeckux Gopmyi.

OK, koTopble aKTyaqu3UpYIOTCS IPH H3YYEeHUH O0OIIeo0pa3oBaTeIbHON
auctuinael OJ1.01.11 « XMW »:

Koa
D®opMyTHPOBKA KOMIIETEHMHU
KOMIIeTeHIIUH
OK 10. Hcnonp30BaTh yMEHUS W 3HAHUS YYEOHBIX JUCIUILIAH
benepanbHOTO rOCyJIapCTBEHHOI'O 00pa30BaTENBbHOTO
CTaHJapTa CpEIHETO obuiero 00Opa3zoBaHUs B

poheCCUOHAIBHON JIeATEIIbBHOCTH.
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2 CTPYKTYPA U COAEPKAHUE
OBIIEOBPA30OBATEJBHOM YYEBHOM JUCITATLIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Buna yueOHoii padoThl Oovem uacos

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 64
AynuropHas yuyeOHasi pabora (Bcero) 46
B TOM YHCJIE:

TEOPETUYECKUE 3aHATHS 34

IIPaKTUYECKUE 3aHATHSI (MM pabOThI) 12
CamocrosiTeibHas padoTa cTyaeHTa (Bcero) 18
B TOM YHCJIE:
WNHauBuyaIbHBIA IPOEKT -
KoncyabTanuu -

Ilpomesxcymounas ammecmayust 6 popme KOMNIEKCHO20 OUPpepenyuposanno2o savema
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2.2 Conepaxanue 0011e00pa30BaTeIbHON Y4eOHO JUCIUTIMHBI

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer opranuyeckoil XMMUK: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE B TIOTyYEHUN
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus oprannieckux coeuuennii A.M. bytieposa,
e€ OCHOBHbIC TONOKEHUS. CTPyKTypHbIe (DOpMYJBI OpPraHMYECKHX BelecTB. ['omosnorus,
M30MepHs. XMMHUYECKas! CBSI3b B OPraHUUECKUX COSAMHEHUSIX — OJMHAPHBIE U KPATHBIE CBS3H.

[lpencrapineHne o0  KilacCH(UKAIMKM — OpraHMYECKUMX  BemiecTB. HomeHknarypa
OpPraHUYeCKUX COCAMHEHUN (CUCTEMAaTHueCcKas) W TPUBUAIBHBIE Ha3BaHUS BaKHEHIIIMX
MPEJICTaBUTENEN KJIACCOB OPTaHUYECKUX BELIECTB.

IKCIepUMEHTAIbHbIE METOIbI M3y4YeHHsI BELeCTB U UX MPeBpallleHHi

O3HakomileHHE C 00pa3liaMM OPraHUYECKUX BEIIECTB M MaTepUaiaMM Ha MX OCHOBE,
MOZICJIMPOBAHME ~ MOJIEKYJl  OpPraHMYECKMX  BEIUECTB, HAOMIOJIEHME M OIMCaHUE
JIEMOHCTPAIIMOHHBIX OMNBITOB IO TMPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPH HArpeBaHUU
(TuaBnieHre, O0YTIIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKAN PAA. MeTaH U 3TaH — MPOCTENIINE
MPEICTaBUTENN AIKAHOB: (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (PEaKIIMU 3aMEIICHUS U
TOpPEHUs), HAXOXKIAEHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHHA psl. OTWIEH W OPONUJIeH —
MPOCTEUIINE TIPEACTABUTENH AIKEHOB: (PM3MYECKUE U XMMUYECKHE CBOMCTBA (pEaKinu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTallid, OKHCIEHUS U MOJUMEPHU3aLNN),
MOJIyYeHUE U PUMEHEHHE.

Ankanuensl: Oyrtaamen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus noauMepusauun). [loayyeHne CHHTETUUECKOro KayuyKa
Y PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHS, TOMOJIOTUYECKUHN psia. ALETUIIEH —
NPOCTEHIINN MpPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBa (peakuMM TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THUApPATAlUM, TOPEHUs),
NOJIyYeHHE U PUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHne, GU3NUECKUE U XUMUYECKUE CBOMCTBA (PEaKIINU
TraJIOTEHUPOBAHMUSI M HUTPOBAHUs), MOJyYE€HUE W TpuUMeHeHue. Tonyon: cocmas,
cmpoeHue, @usuueckue U XumMuueckue COUCMEa (peakyuu 2ano2eHUpo8aHus u
HUMpOoBanus), noaydyenue u npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHuYecKas CBS3b
MEXIY YrieBOAOPOIaMHU, MPUHAIICKAIUMHU K Pa3JIMYHBIM KJlaccaMm.

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii Ta3 M MOMyTHEIE HEPTIHBIE
ra3bl. HedTpb u €€ npoucxoxaenne. CriocoObl mepepaboTKu HeDTH: EPETOHKA, KPEKUHT
(TepMuyecKkuii, KaTanuTH4eckuil), nuponu3. I[lpoaykTtsl mnepepaboTku HeDTH, HUX
NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KaMmeHHBIN yroib W TPOAYKTHI €ro0
nepepadoTKu.
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JKCIePUMEHTATbHbIC METOAbI H3Yy4YeHHs BelIeCTB M X NPeBpalieH il

O3HakoMJIEHHE C 00pa3llaMHy IJIaCTMACC, KAy4yKOB U pe3uHsbl, kosuekuuu «Hedtb»
U «YToib», MOJETUPOBAHHE MOJEKYJ] YIJIEBOJOPOAOB M TajlOr€HONPOU3BOJIHBIX,
IIPOBEICHHE MPAKTUYECKON PadoThI: MOJYyYEHUE ITUICHA U U3YYEHHUE €r0 CBOWCTB.

PacuérHble 3agaun

Boeruucienus mo ypaBHEHUI0 XMMHUYECKOM peakluu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MTPOJIYKTa PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UM MIPOYKTOB PEAKIUN).

Kucaopoacoaepsxkamme opranudeckue coeinHeHUs

[IpenenbHbIe OAHOATOMHBIE CIUPTHI. METaHOM U ATAHOJ: CTPOCHHE, (PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA (pEaklMyd C aKTUBHBIMM METalJIaMH, TajJOr€HOBOJOPOIaMH,
ropeHue), npuMeHenre. BoopoaHbie CBsI3M MEXIy MOJEKyJldamMu cnupToB. JleiicTBue
METAHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHble CIUPTHL. ITUICHTIUKOIb U TIUIEPUH: CTpOEHUE, PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIETOYHBIMU METaUIaMH, KayeCTBEHHas
peakius Ha MHOTOaTOMHBIE ciupThl). JlelicTBUEe Ha opraHu3M yesnoBeka. [IpuMeHneHue
[JIMLEPUHA U STUJICHTIIUKOIIS.

deHo: CTpOEeHHUE MOJIEKYIIbI, (PU3UUYECKUE U XUMUUYECKUEe CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoa.

Anbaerunibl U kemoHwvl. GopMalibJIETH I, alleTaIbJICTHA: CTpOeHHE, GU3NUECKUE U
XUMHUYECKUE CBOMCTBA (pEakiMy OKHUCICHUSI M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE
peakiuun), MoJTy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoenue, gusuieckue u Xumuieckue ceolcmea (peakyuu OKUCIeHUs u
80CCMAHOGIEHUS), NOTYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TIpeNieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOSHHE, (PU3NUECKHEe M XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIHe A1 Ki1acca
KHUCJIOT, peakiys dTepuuKaIum), mojiydeHue u npuMmeHenue. CTeapuHoBasi U OJICMHOBAs
KHUCIIOThI KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxuble 3¢Upbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOMKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrneBonpl: coctaB, KiaccuPUKanus yriieBoJIOB (MOHO-, IHU- U TIOJMCAXapHIIbI).
['mroko03a — mpocTeiimii MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (pU3nyecKue
U XUMHYECKHE CBOMCTBa (B3aumopeicTtBue ¢ ruapokcunom meau(ll), okucnenue
aMMUa4YHBIM pacTBopoM okcuma cepedpa(l), BocctaHoBieHHE, OpPOKEHUE TIFOKO3BI),
HaxO0>JICHUE B IIPUPO/Ie, MpUMEHEHUE, Orosorudeckas posib. @orocunre3. pykrosa kak
W30MED TITIOKO3BI.

Caxaposza — npedocmasumenv Oucaxapuoos, 2UOPoOU3, HAX0NHCOeHUe 8 Npupooe u
npumeHeHue.
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Kpaxman u wnemiono3a Kak NOpupojaHble mnojguMepbl. CTpoeHue Kpaxmana u
LEJUTI0JI03bl. PU3HYECKUE U XUMUYECKHE CBOMCTBA KpaxmMaia (THApoJin3, KaueCTBEHHAs
peaxkuus ¢ H0J0M).

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX MpeBpalieHni

[IpoBenenue, HaOMIOACHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIUPTOB (OKUCICHUE 3TaHOJIA OKCHIOM
meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C THAPOKCHUIIOM
meau(ll)), anmpaernnoB (OKUCIEHHME aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  meau(ll), B3aumonelicTBME Kpaxmajga € HMOJIOM), TPOBEICHUE
MPaKTUYECKON padOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1a4n

Beruncnenns mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJUYeCTBa
HCXOJ/IHOTO BEIIIECTBA MIIH MPOAYKTa PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB WIIM MPOTYKTOB PEaKIHH).

A3oTcoep:kaniue OpraHnyecKue coeJuHeHn s

Amunvl. Memunamun u aHuIuH: cocmas, cmpoeHue, Quaudeckue U XuUmMudeckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(pOTepHbIe OpraHuyeckue coenuHeHus. Duznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMeEpe IIMIMHA). bruonoruueckoe 3HaueHue
aMuHOKHUCTOT. [lenTus!.

benku kak mpupoIHbIE BEICOKOMOJICKYIISIpHBIC coeTuHEeHMSI. [lepBruyHas, BTopuJHas
U TpeTUYHas CTPyKTypa OenakoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIPOJIU3,
JieHATypallys, Ka4eCTBEHHbIC PEaKIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelleCTB U UX MpeBpalleHui
Hab6nronenue u onrcanue 1IeMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeTKOB IpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OcHOBHBIE TIOHSATHUSI XUMHUU BBICOKOMOJICKYJIIPHBIX COEIWHEHUI: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIINH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHEHUN — TOJUMEpPHU3ALUS H
TTOJIMKOH ICHCAIIHSI.

IInacmmaccol  (noausmuner, NOAUNPONUTLEH, NOJUBUHUIXIOPUO, NOJUCTUPOITL).
Hamypanvnotti u cunmemuyeckue xayuyku (0ymaoueHoswvii, XI0PONpeHo8bill U
uzonpenosylii). Bonokna: namypanvhvie (X10NOK, wiepcmsv, WENK), UCKYCCMEEHHble
(ayemammuoe 80JI0KHO, BUCKO3@), CUHMemu4ecKue (Kanpox u 1aécam).

JKCNEePUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BeNIeCTB M UX MPeBpAaleHuii

O3HaKOMIICHHE ¢ 00pa3IiaMu MPHPOJAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.
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Teopernueckne 0CHOBbI XUMHH

XuMHUeCKUil 371eMeHT. AToMm. SAapo aTtoma, WM30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHEpreTHYeCKue YpPOBHHU, MOIYypOBHH. ATOMHBIE opOuTamu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pacpeeNieHns JIEKTPOHOB M0 OPOUTANIAM B aTOMaxX 3JIEMEHTOB MEPBbIX
YeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTypalnsi aTOMOB.

Ilepnonnueckuit 3axkoH U [leproanueckas cucremMa XuMHUYECKUX dieMeHTOB J[.1.
MenneneeBa. CBs3b MEPUOANYECKOTO 3aKOHA U [lepnoandeckoil CucTeMbl XUMUYECKUX
anementoB J[.MI. MenaeneeBa C COBPEMEHHOW TEOPUEHM CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH H3MEHEHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3zyeMbIX HMU
MPOCTBIX M CJIOKHBIX BEIIECTB IO TPYINaM U IMepuoiaM. 3HAUEHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BemiecTBa. XUMHUECKas CBS3b. BUbI XUMHUECKOHN CBSA3U (KOBaJICHTHAS
HEeMoJIIpHAass W TOJISpHAs, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKOM CBs3U (OOMEHHBIM U JTOHOPHO-aKIENTOPHBIN). BomopoaHas
CBsI3b. BaJIECHTHOCTB. DIIEKTPOOTPULATENBHOCTD. CTENEHb OKNCIeHNs. IOHBI: KaTHOHBI U
AHHUOHBI.

BemecTtBa MOJIEKYISIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEUIECTBA. THIBI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB
OT TUIA KPUCTAIIINYECKOU PEIIETKHU.

IToHsATHE O MUCTIEPCHBIX cUcTEMaX. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeanHeHWil. HomeHkiaTypa HeopraHM4ecKux
BellecTB. ['eHeTnueckas CBSI3b HEOPraHMYECKMX BELIECTB, NPUHAICKAMNX K
Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Kimaccudukanmss XMMUYECKUX peakiiil B HEOPTaHUYECKON U
OPraHWYeCKON XUMHHU. 3aKOH COXPaHEHMs MAacChl BELIECTB, 3aKOH COXPAaHEHUs U
IIPEBPALIECHUS JHEPTUU NPU XUMUUYECKUX PEAKLUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akropoB. OOpaTuMbie
peakuuu. XuMudeckoe pasHoBecre. MakTopsl, BIUAIONIME HA COCTOSIHUE XUMUYECKOIO
paBHoBecus. [Ipunmun Jle [larense.

Onektponutuyeckas auccormarusi. CuibHbie W cialbie AnekTponauthl. Cpena
BOJIHBIX PacCTBOPOB BEIIECTB: KHUCIasi, HEUTpalibHasl, eiao4yHas. [louamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakuum MoHHOTO oOMeHa. [ uodpoausz HeopeanHudeckux u
OP2AHUYECKUX GeUjeCma.

OKHCIIUTENbHO-BOCCTAHOBUTEINbHBIE — peakuuu. [lowamue 06  snekmponuze
pacniasos u pacmeopos coiel. llpumenenue snekmpoausa.

JKcNepUMEHTAIbHbIE METOIbI H3Y4YeHHs BelleCTB M UX NpeBpalleHn i
JeMmonctpanus Tabmui «llepuoaudeckas cucrema XumMuuyeckux anemeHToB [[.U.
MeHnneneeBay, H3ydeHHE MOJCICH KPUCTAUIMYECKUX PEIIETOK, HAOMIOJeHUE |
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ONMCAaHUE JIEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX OIBITOB (Pa3jIoKEHHE NEPOKCUAA
BOZOpPOJA B IIPUCYTCTBUU KaTalIM3aTOPA, OIPENEICHUE CpPEeIbl PACTBOPOB BEILECTB C
NOMOIIbI0 YHUBEPCAJIBHOTO HWHAMKATOpa, PEAaKIMM HOHHOIO OOMEHa), IpOBEICHUE
NPaKTHUECKON paboThl «BiusHHEe pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKkumny».

PacuérHble 3a1a4n

PacyéTrel mo ypaBHEHUSIM XMMHUYECKUX pEaKIMi, B TOM YHCJIE TEPMOXUMUUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIBL30BAHUEM TMTOHSITUS «MAacCOBas OISl BEIIECTBAY.

Heoprannueckasi Xumus

Hemeramnel. [lonoxenne HemeTamnoB B Ileproandeckoil cCUCTEME XMMHUYECKUX
anemenToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpoeHUsI aToMOB. Du3nueckue cBOMCTBA
HEMETAJUIOB. AJITOTPOINHS HEMETAUIOB (HAa MpUMEpe KHUCIopoaa, cepbl, gocdopa u
yriepoaa).

XUMHUYECKHE CBONCTBA BaXXHEUIIUX HEMETAUIOB (TaJoreHoOB, CEphbl, a30Ta,
docdopa, yriaepoma ¥ KpeMHHS) U UX COCAMHEHUN (OKCHIOB, KHUCIOPOJICOIASP KAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUM ).

[IprmMeHeHne BaXKHENUIIINX HEMETAJIJIOB U UX COCUHECHUM.

Meramnel. [lomoxxenue MetamoB B Ilepuogmyeckoi cucTEME XUMHUYECKHUX

anemenToB JI.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme  gusuueckue  cBoiicTBa  MeTauioB.  CriiaBel  METaJJIOB.
DJIEKTPOXUMHUYECKHAN AT HANPSHKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX METAUIOB (HATpHi, Kaaui, KaJblMii, MarHui,
ATFOMHHUH, ITMHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl ToJlydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnoco6ul 3awumsi om kopposuu. IIpuMeHeHrEe METaJlJIOB B OBITY M TEXHHUKE.

JKCcNepUMEHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NpeBpalleHn

N3yuenue xomeknuu «MeTayuibl M CIUIaBb», 00pa3llOB HEMETAJJIOB, PEIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7a4, HaONIOJIeHHWEe U ONUCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMHU KUCIIOT
U 1IeJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuéTHble 3a1aun

Pacuérsl macchl BemiecTBa Uit 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PACUEThI MacCh
(00BéMa, KOJMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €CJIM OJHO U3 BEIIECTB UMEET
MIPUMECH.

XMMHSA U )KU3Hb

Ponp xumMum B oOecrne4eHUH OKOJOTHMUECKOW, HIHEPreTHUYECKOM U TMHUILECBOU
0€30macHOCTH, pPa3BUTUU MEIUITMHBL. [[0HsATHE O HAyYHBIX METOaX MO3HAHUS BEIIECTBU

XAMUYECKUX PEAKIIHAM.
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[IpeacraBnennss 00 OOMMX HAYYHBIX NPUHIIUIAX MPOMBIIUICHHOTO MOJIYYCHUS
Ba)KHEUIINX BEIICCTB.

UenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIILHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~MAaTE€pHUalbl, KpPaCKHh, CTEKIO, KEpamMuKa, MaTepuanbl I
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPraHUYECKUE U MUHEPaIbHBIE YI00pEHUSI.

XuMHUSIT W 3J0pOBbE YEJIOBEKA: MpaBWIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MAaCHOTO WCIOJIb30BaHMUS TMPENaparoB OBITOBON XUMHUU B
IMOBCEIHECBHOM JKU3HH.
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2.3 TemaTuyeckuii IjiaH o01eo0pa3oBaTe/IbHON Y4eOHOM TUCIMILTUHBI

HanmenoBanmne | ComeprxaHue y4eOHOro MaTepuaJa, jadopaTopHbie padoThl U MPAKTUYECKHE 3aAHATHS, OBLeM YACOE dopmupyemMble
pa3aesioB u TeM CaMOCTOSITe/IbHAsI padoTa o0yUyaoumuxcs KOMIIeTeHIIH U
1 2 3 4
OcHoOBHOe co/iep:KaHue
Pa3znes 1. OcHOBBI CTPOEHNS BelleCTBA 4
Tema 1.1. OcHoBHOe co/iep:KaHue 2 OK 10
Crpoenue atomoB | Teopernueckoe o0ydeHHe
XAMAHCCKAX CoBpemeHHass Mojenb crpoeHuss aroMa. CHUMBOIHYCCKUI S3bIK XUMHH. XUMHUYCCKHIA
SJICMCHTOB U 9JIEMEHT. DJIeKTpOHHas KoH(puUrypanus atoma. Kinaccupukanus XUMHYECKHX dJIEMEHTOB (s-,
npupoma p-, d-3nemenThi). BaneHTHBIE 3J€KTPOHBI. BasleHTHOCTH. DIEKTPOHHAS PUPOJIa XUMUYECKON
XUMHUHCCKON CBA3U. DIIEKTPOOTPHLATENLHOCTE. BHUABI XUMHYECKOM CB3M (KOBAalE€HTHAs, WOHHAs,
CBA3H METa/UIMYECKasi, BOJOPOAHAs) M CIOCOOBI €€ o00pasoBanus. PelieHue 3amaHuil Ha 2
UCIIOJIb30BAHUE XHWMHUYECKOW CHMBOJIMKM W Ha3BaHUW COEJUHEHUU 110 HOMEHKIATYpe
MEKTYHApOAHOTO COK03a TEOPETUUYECKON U MPUKIATHON XMMHUH U TPUBUAJIbHBIX HA3BAaHUU JJIS
COCTaBIICHUS XHMHUYECKUX (OPMYyN JBYXaTOMHBIX COCOUHEHHH (OKCHIOB, CYyIb(HUIIOB,
TUAPUJIOB U T.11.) U IPYTUX HEOPTAHUUECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB.
IIpakTH4eckne 3aHATHA -
CamocrosiTeibHas padoTa: padoTa ¢ KOHCIEKTOM. 1
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 10
[Iepnonnueckuin Ilepnoanueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. @u3nueckuii CMbICI
3aKOH U Tabmuua  |ITepuomuueckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
JL.W. Menaeneesa |XxuMHIeCKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [lepronnueckoit cucreme. MupoBO33peHUECKOE U
Hay4dHoe 3HaueHue Ilepuonnueckoro 3akona /I.1. Menneneesa. IIporuossr J1.11. 2

MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX JIEMEHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUN HA XapaKTepU3aIUI0
XHUMUYECKHX JIEMEHTOB «MeTalnueckre / HeMeTalLINUeCKHIE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM
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CTPOEHHUEM M MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKUX dieMeHToB J1.1.
MeunneneeBa»

CamocrosiTeabHasi pa60Ta: pa60Ta C KOHCIICKTOM.

Pazjnen 2. Xumuueckue peakuumn

Tema 2.1. Tumsr OcHoBHOe coJep:kaHue OK 10
XUMHAYECKUX Teopernueckoe o0yuenue
peakuuit Knaccugukanus 1 TUIBI XUMHUUYECKUX PEAKLUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.

CocraBneHne ypaBHEHUH peakuii COeTUHEHNUs, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa, B T.4.

peaKLMii TOpEeHus], OKUCIEHHUS-BOCCTAHOBIICHHSL.

YPaBHeHI/ISI OKHucJIEHUsI-BoccTaHoBJIeHUs. CTeneHn okucienus. OKUCIUTEND U

BoccTaHoBUTEINb. CocTaBleHUE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN

METOJIOM 3JIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B IPUPOJE,

IIPOM3BOJICTBEHHBIX NIPOLIECCaX U KU3HEAEATEIbHOCTH OPTaHU3MOB

IIpakTHYeckue 3aHATHSA

KonnuecTBeHHBIE OTHOIIEHUS B XUMHU. OCHOBHBIE KOJHWYECTBEHHBIE 3aKOHBI B XMMHHU U

pacyeTsl 110 ypaBHEHUAM XUMHUYECKUX peakuuid. MoJb Kak eJMHMLA KOJIMYECTBA BEIECTBa.

MounsipHass Macca. 3aKOHBI COXPAaHEHHMS Macchl M SHepruu. 3akoH ABoraapo. MosspHblit

o0beM ra3oB. OTHOCHUTENIbHAs IUIOTHOCTb ra3oB. PacyeTbl MO ypaBHEHHSIM XUMHUYECKUX

peakuuii ¢ HMCMIOJIb30BAaHUEM MaccChl, 00beMa (HOpMallbHBIE YCJIOBHS) Ta30B, KOJUYECTBA

BEIIECTBA

CamocrosiTesibHas padoTa: paboTa ¢ KOHCTIEKTOM.
Tema 2.2. OcHoBHOE coaepKaHue OK 10
DNEKTPONINTHYECKA | TeopeTHUECKOE 00yIeH e

s IUCCOLIMALAA U
WOHHBIA 0OMEH

Teopus >ME€KTPONUTHYECKON Arccounannu. MIoHbI. DIEKTPOIUTHI, HEINEKTPOJIUTHI. Peakiun
noHHOTO 0OMeHa. COCTaBJIEHHE peaKIuii MOHHOTO OOMEHA MyTeM COCTaBJIEHUS UX TOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peaklny. 3aJaHusl HA COCTaBICHUE
VOHHBIX PEaKIHil

IIpakTH4eckHe 3aHATHA

HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCcs BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuil. [[poBeseHne peakiuii HOHHOro 0OMeHa, orpeieIeHe
CpeJibl BOAHBIX PACTBOPOB. 3aaHUsI HA COCTABICHUE HOHHBIX PEAKIIMH
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CaMmocTosiTeibHasi padoTa: paboTa ¢ KOHCIIEKTOM.

Paznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYEeCKUX BECIIECTB

10

Tema 3.1.
Kinaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me

[Tpeamer Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux BemecTs. [Ipocteie u
CJI0’KHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOMKHBIX BEIIECTB (OKCUABL, THIPOKCUABI, KUCIOTHI,
coiu). B3aumMocBs3b HEOpraHM4ecKux BellecTB. ArperaTHble COCTOSIHUS BEILECTBA.
Kpucrannuueckue u amopgHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHasi, HIOHHAsA, METaJNIn4ecKas). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKOH pelieTki. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTH BEIIECTB OT BHJIA
XMMHUYECKOH CBSI3U M TUIA KpUCTAINYeCKOi pemeTku. [IpuunHbsl MHOrooOpasus BeIecTB

HpaKaneCRue 3aHATHUSA

HomMmeHnknaTypa HeopraHM4ecKHX BEILECTB: Ha3BaHUE BEILECTBA UCXO/s U3 UX XUMUYECKOMH
(GopMyJIbl UM COCTaBIEHUE XUMUYECKON (POPMYJIbI UCXO/1 U3 HAa3BaHMsI BELLIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHansHOM HOMEHKIATYDE.

Pemenne mnpakthueckux 3aJaHuid Mo Kiaccu(UKalMM, HOMEHKIAType U XUMHUYECKUM
¢dopMynaM HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KJIAccOB (yrapHbli ras, YrJI€KUCIHbIH ras,
aMMHakK, ranieHas W3BEeCTb, HeraieHash U3BECTb, NUTbEBas COJa M JPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEAEATh IPUHAUIEHKHOCTD K KJIaccy.
HcTounuky XuMHUuecKoil HHGopmaluu (CpeIcTB MacCoBO HHPOpMaIK, ceTh VIHTepHET u
npyrue). Iouck napopmaluu no Ha3BaHUsAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM hopMynam

OK 10

CaMmocrosiTe1bHasi padoTa: paboTa ¢ KOHCIIEKTOM.

Tema 3.2. dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Meramnbl. O6mue pusnyeckue U XUMUYECKHE CBOMCTBAa MeTauioB. CriocoObl MOJIYYEeHHS.
3HaueHNE METAJIOB U HEMETAJJIOB B IPUPOJIE U AKUZHEIEATEIIbHOCTH YEIOBEKA U OPTaHU3MOB.
Koppo3sust MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJIJIOB OT KOPPO3UHU

Hemeramnpl. O0mme pusnyeckne u XUMUYECKHE CBOMCTBAa HEMETAUIOB. TUITHYHBIE CBOWCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COEAMHEHUI HEMETalIoB.
KpyroBopoTbl OMOT€HHBIX 3I€MEHTOB B MIPUPO/IE. XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB (OKCHJIOB, THIPOKCHIOB, KUCIIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B

OK 10
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U3MEHEHUH CBOMCTB IPOCTBIX BELIECTB, BOAOPOAHBIX COECIUHEHMH, BBICIIMX OKCHUAOB M
TUIPOKCUIOB

IIpakTHYeckune 3aHATHA 2
CocraBiieHHE€ YpaBHEHHH XUMHUYECKUX pEAKIMH C Yy4yacTHEM TPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETaJUIOB; OKCHIOB METAJJIOB, HEMETANIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBaHHA U aM(DOTEPHBIX THIPOKCHIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX X CBOICTBA. 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUM Ha CBOMCTBA, COCTaB,
nojiyueHue M 0e30MacHOe MCIOJIb30BaHNE BAXHEHUIINX HEOPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JeATEeILHOCTH YEJI0BEKa
CamocrosiTeibHast padoTa: paboTa ¢ KOHCIIEKTOM. 2
Tema 3.3. OcHOBHOe coiep:KaHue OK 10
I/IHGHTI/I(I)HKaHHH Pemenne SKCHCPUMCHTAIBHBIX 3aJ1a4 MO XMMHWYCCKUM CBOMCTBAM METAJIOB M HEMETAJLJIOB,
HEOPraHWYECKHX |I0 PaCHO3HABAHMIO U MOJYUYEHUIO COEIMHEHUI METAJIJIOB U HEMETAJLJIOB.
BEIIECTB Wnentudukanuss HEOPraHMYECKHX BEIISCTB C HCIOIB30BAHUEM HX (DHU3HKO-XUMHUYIECKHIX 2
CBOICTB, XapaKTepHBIX KayeCTBEHHBIX peakuuid. KauecTBeHHble peakiuu Ha cynabdar-,
KapOOHAT- U XJIOPU/I-AHHOHBI, HA KATHOH aMMOHHS
CamocrosiTeibHas padoTa: paboTa ¢ KOHCIIEKTOM. 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 16
Tema 4.1. OcHoBHOe coJep:kaHue 2 OK 10
Knaccudukanus, | Teoperuyeckoe o0ydyenue
CTpOCHHE 1 IlosiBneHne 1 pa3BUTHE OPTaHUYECKONW XUMUH KaK Hayku. [IpenMer opraHnyeckoi XuMuu.
HOMEHKJIaTypa MecTo 1 3HaUeHUE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XVWMHYECKOE CTPOEHUE Kak IMOpPSJIOK COEIUHEHHS aTOMOB B MOJEKYJ€ COINIACHO HX
BELIECTB BaJIECHTHOCTH. (OCHOBHBIE TIOJIO)KEHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OpPraHu4YEeCKUX
coenuaeHuit A.M. bytnepoBa. YTiaepoaHblil CKelleT OpraHnYeCKOM MOJIEKYJIbl. 3aBUCHMOCTD 1

CBOMCTB BEILECTB OT XMMUYECKOTO CTPOCHHUS MOJIEKYI. M3omMepust 1 ©30MepBl.

[Tonstue o pynkunonansHoil rpynne. Pagukan. [IpuHuuns! kinaccudukanuy opraHMuecKux
coequHeHn. MexyHapo/iHasi HOMEHKJIaTypa W MPUHLUIBI HOMEHKJIATypbl OPraHMYECKUX
coemuaeHnil. [loHsTHe 00 a3oTconmep)KamMX COEAMHEHUSX, OMOJOTHYECKH aKTHBHBIX
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BellecTBax (yriaeBojaax, XHpax, Oelkax M Jp.), BBICOKOMOJEKYJISPHBIX COEAMHEHHUAX
(MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATHSA

HoMeHnknarypa OpraHM4YecKMX COEIMHEHMH OTAEIbHBIX  KJIAcCOB  (HACBILIECHHBIE,
HEHACBIIIICHHBIE U apPOMATHYECKUE YTIICBOJOPObI, CIIUPTHI, (PEHONIBI, ANbICTUIbI, KETOHBHI,
KapOOHOBBIE KUCJIOTHI U Jip.) CocTaBieHUE MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (OpMyII
OpPraHUYECKHUX BEUIECTB OTJEIbHBIX KJIACCOB, UCIIOJIb3Ys UX HA3BaHUSA 10 CUCTEMAaTUYECKON U
TPUBHAJIbHON HOMEHKJIAType (3TWIIEH, AaleTWIeH, INIHLEpPUH, (eHod, (OopMaTIbAETHL,
YKCyCHasl KHMCJOTa, TMUIUH). Pacdersl mpocreiimeid GopMyinbl OpraHMYeCKOW MOJIEKYIIbI,
UCXOJ1 U3 3JIEMEHTHOI0 cocTaBa (B %)

CamocrosiTesibHast padoTa: paboTa ¢ KOHCIIEKTOM.

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe co/iep:KaHue

10

Teopernueckoe o0yueHue

@DU3MKO-XMMHUYECKHE  CBOMCTBA  OPraHMYECKMX  COEJUHEHUH  OTHEIbHBIX  KJIACCOB
(ocobeHHOCTH KiaccH(UKAMU ¥ HOMEHKIIATYphl BHYTPH Kjlacca; TOMOJOTHUYECKHH psia U
obmas ¢opmyna; uzomepus; (QU3MUECKUE CBOMCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
NOJIyYEHUs):

— IpeJesibHbIe YIIeBOJOPOAbl (ANKaHbl M LUKJIOANKaHbl). ['OpeHre MeTaHa Kak OIUH M3
OCHOBHBIX HCTOYHUKOB Te€IJIa B IPOMBIIIJIEHHOCTH U ObITy. CBONCTBAa NPUPOIHBIX
YIJIEBOIOPOAOB, HAX0XKIEHUE B IIPUPOJIE U IPUMEHEHNE AJTKAHOB;

— HeTipe/ieNIbHbIE (aJIKEHbI, AJIKUHBI U aJIKaJUeHbl) U apoMaTHYECKHE yriieBo1opoabl. ['opeHue
AlETHJICHA KaK HCTOUYHUK BHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU M PE3KH METAJIOB

— KHCJIOPOJCOIEprKalllie COeAMHEHNs (CIUPTHI U (DEHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI,
IBJETUABl M KETOHBI, XHUPbI, yrieBojbl). IlpakTudyeckoe NpUMEHEHUE STHICHIIUKOJI,
rmuepuHa, (enona. Ilpumenenue Qopmanbaeruia, aneTalbJeTUAd, YKCYCHOH KHUCIIOTBHI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCJIOT. MoIoIIe CBOWCTBA MblIa

— a30TcojJepKalie COeIUHEHNs (aMUHBI U aMUHOKHCIIOTHI, O6eKu). BeicokomonekynspHbie
coeIMHEeHUS (CHHTeTUYEeCKUE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, TOJTUMED, CTPYKTYPHOE
3BeHO. [lonuMepu3anus dTUIeHa KaKk OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUS.
I'eneTndeckas CBA3b MEXKYy KJIACCAMH OPTAHUYECKUX COCTMHEHNUN

IMpakTuyeckue 3aHATHS

OK 10
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CBolicTBa OpraHMYeCKUX COCTMHEHUN OTNIENbHBIX KIacCOB (TpUBHANbHAS U MEXAYHAPOIHAS
HOMEHKJIaTypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI MOJYYEeHHWs): NpeleNbHbIe (aJKaHbl U
LUKJIOANIKaHbl), HempeelbHble (aJIKeHbl, AJIKUHBl U alKaJueHbl) M apOMAaTUYECKUE
YIIJI€BOAOPOABI, CIUPTHI U (PEHOIBI, KAPOOHOBBIE KHCIOTHI U A(PHPHI, aIbIACTHIbI U KETOHBI,
aMUHBl U aMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHbIE COECIWHEHHUs. 3aJaHusl Ha COCTABJICHUE
YPAaBHEHUN XMMHUYECKUX PEAKLUUN C y4aCTUEM OPraHMYECKUX BEIECTB HA OCHOBAaHHUHU MX
coctaBa u cTpoeHus.CocTaBiIeHHE CXeM peakiuil (B TOM YHCIIE M0 IPEIOAKEHHBIM I[eMOYKaM
MpPEBpAIlICHH), XapaKTEPU3YIONIMX XUMUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUM
OTJICIbHBIX KJIACCOB, CHOCOOBI MX IMOJYYEHHUS U Ha3BaHUE OPTaHUYECKUX COCAMHEHUU IO
TPUBHAIIHON WJIM MEKIYHAPOJHOM CUCTEMAaTU4ECKOM HOMEHKIIATYpeE.

Pelenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUI HA CBOMCTBA OPraHMYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

CamocrosiTesibHast padoTa: paboTa ¢ KOHCIIEKTOM.

Tema 4.3.
Nnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITEILHOCTH
yeJI0BEKa

OcHoBHOE CoAepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. [IlpumeHenne u Ouonoruyeckas pojb YIJIEBOJOB.
OxucneHue yrieBoJOB — UCTOYHHUK SHEPIUHU JKUBBIX OpraHu3moB. OOnacTH MpUMEHEHHs
aMuHOKUCIOT. [IpeBpaiienns 6e1koB nuiy B opranuzMe. bruongornueckre GyHKIMN OEIKOB.
buonornueckune ¢yHkuu sxupoB. Ponb opraHuueckoidl XMMHUM B pelIeHHH MpolieM
nuieBoi 6e3onacHOCTH. Poib oprannyeckoil XMMuu B pelieHuH Mpo0sieM dHEPreTH4ecKon
0€30I1aCHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHUalOB, HOBBIX MCTOYHHKOB
SHEepruM (aJbTEepHATUBHbIE MCTOYHUKH 3Hepruu). OmacHOCTh BO3JACHCTBUS Ha >KHUBbBIE
OpraHU3Mbl OPIraHUYECKUX BELIECTB OTAENBHBIX KJIACCOB (YTIEBOJOPOIbI, CIIUPTHI, ()EHOIIBI,
XJIOPOPraHUYeCKHe MPOU3BOJHBIEC, albJETHJbl U JIp.), CMBICI IIOKa3aTess MpelelbHO
JIOIIyCTUMON KOHLIEHTpaluu

JlabopaTropHble 3aHATHUS

JlaGopaTtopHast padora: “VneHTudukamms OpraHMIeCKuX COSTUHEHNN OTAETbHBIX KJIaCCOB”

Wnentudukaus opraHMuecKUX COSIUHEHUN OTAETbHBIX KJIACCOB (Ha MPUMEpE allbJIEeTHIOB,
Kpaxmaia, YKCyCHOW KHCJIOTHI, OCJIIKOB U T.II.) C HUCIOJb30BAHHEM UX (DHU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEpHBIX KAueCTBEHHBIX peakuuid. [leHaTypammsi Oenka MpH HarpeBaHUU.
I[BeTHBIC peakiuu OenkoB. BO3HWKHOBEHHE AHAJMTUYCCKOTO CHUTHAJIA C TOYKH 3pPEHUS

OK 10
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XUMUYECKUX TIPOLECCOB NPH MPOTEKAHWM KAYECTBEHHOM PpEAKUUH, MO3BOJISIIOLIEH
UICHTU(HUIUPOBATH MPEATIOKECHHBIE OPraHNYECKHE BEIIECTBA

CamocrosiTesibHas padoTa: paboTa ¢ KOHCIIEKTOM. 1
Pasien 5. KI/IHeTI/I:—IECKI/Ie U TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH MNPOTEKAHHS XMMHYECKHX 9
peakuuii
Ckopoctb OcHoBHOe cogepkaHue OK 10
XHMqufKHX TeopeTuyeckoe o0yueHue
peaxuuii.
X UMIECKOe CKOpOCTh peakiMH, €€ 3aBUCUMOCTh OT Pa3IHuYHBIX (DAKTOPOB: MPHUPOJBI pearnpyromux
BEIIECTB, KOHIICHTPAIIUU PEarupyrolux BEIIeCTB, TEMIEpaTyphl U IUIOMIAIM PEeaKIHOHHON
PaBHOBeCHE noBepxHOCTH. TeruioBbie 3((EKTHl XUMHUYECKMX pEeakIuidi. DK30- W SHAOTEPMHUYECKHE,
peaKIuu. 9
O6parumocTh peakuuii. XUMHUYECKOE PaBHOBECHE M €ro CMENICHUE I0J] JIeWCTBHEM
pa3iauyYHbIX (PakTOpoB (KOHIEHTpAIUSl PEareHTOB WM NPOAYKTOB pEaKIMH, JaBlCHUE,
TeMIeparypa) s CO3AaHUs ONTHMAIbHBIX YCIOBHH MPOTEKAHUS XMMHYECKHX IPOIECCOB.
[Tpunnun Jle [latense
CamocrosiTesibHas padoTa: padboTa ¢ KOHCIIEKTOM. 1
Paznea 6. PacTBOpsI 4
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 10
IlonsTre o Teopernueckoe odydenne 2
pacTsopax PacTBopeHne Kak (HM3MKO-XHMHUYECKHH Ipouecc. PactBopbl. CrocoObl IIPUTOTOBIEHHS
pactBopoB. PacTBopuMocTs. MaccoBasi 10yt pacTBOpeHHOTO BemecTBa. CMBICT MOKa3aTens
IpelielbHO JOMYCTUMOM KOHILIEHTPAllUM U €r0 HCIOJIb30BAHHWE B OLIEHKE SKOJOTHYECKON
0€30IM1aCHOCTH.
[TpaBuiia SKONIOTHMYECKH 11€7€CO00Pa3HOTO MOBENEHUS B OBITY U TPYJAOBOW JEATEIBHOCTH B 2
LENIAIX COXPAHEHHUS CBOETr0 3/0pOBbS M OKpY)KaoLIeH NpUPOJHON Cpesbl; OMacHOCTb
BO3/ICHICTBUS HA )KUBBIC OPTaHU3MBI ONIPECTICHHBIX BEIIECTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCTIOIB3YEMbIE B
OBITOBOM M TTPOM3BOJICTBEHHOW NIEATEIHHOCTH YEJIOBEKA
CamocrosiTejibHasi padoTa: paboTa ¢ KOHCTIEKTOM. 1
OcHOBHOe coep:kaHue 2 OK 10
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Tema 6.2. JlaGopaTopHble 3aHsATHSA 2
Hccnenosanue JlabopaTtopHas pabora «[IpuroroBiaeHue pacTBOPOB».
CBOMCTB pacTBOPOB [[IpUroTOBICHHE PACTBOPOB 3aJaHHON (MaccoBOM, %) KOHICHTpAluu (C MPAKTHKO- 2
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeNICHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
CamocrosiTesibHas padoTa: paboTa ¢ KOHCIIEKTOM. 1
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue IPUKJIATHOTO MOLYJIsI)
Paszpen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa 4 OK 10
Xumusi B ObITY U |OcHOBHOE coepKaHHe
IPOM3BOACTBCHHON Teopernueckoe o0yueHue 2
NEeSATEIbHOCTH v > =
HeIOBCKA Hogeiimne nocTrxkeHus: XUMUUYECKOM HAYKM U XUMHYECKOW TexHojioruu. Pois xumuu B
o0ecre4eHn HKOJIOTHYECKOM, SHEpPreTMYeckoil U MUIIeBOW O€30MacHOCTH, Pa3BUTUHU
mMenuuuHbl. [lpaBuima mowcka W aHanM3a XUMHUYECKOW WH(OpMamuu W3 pPa3sIHIHBIX 2
UCTOYHUKOB (HayyHas U y4eOHO-HAay4Has JIMTEepaTypa, CpeACcTBa MaccoBOM HMH(OpMaIuH,
ceThb VIHTEpHeT)
IIpakTH4yeckue 3aHATHS
[louck m aHanM3 KEHCOB O MPUMEHEHUM XUMHUYECKHUX BEUIECTB M TEXHOJOTHHA C YYETOM
Oynymeil npodecCHOHaIbHOW JESATENIbHOCTH 10 TEeMaM: Ba)KHEWIINE CTPOUTEIbHbIE
MaTepuaibl, KOHCTPYKIIMOHHBbIE MaTepuaibl, KPACKU, CTEKJIO, KE€pamMHKa, MaTepuaibl s
AIIEKTPOHUKHU, HAHOMAaTepHaJibl, TEKCTHJIbHBIE BOJIOKHA, UICTOYHUKH YHEPTHH, OPTraHUYECKUE U 4
MUHEpaTbHBIE yIOOpEHUS, TIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3amura: IlpencraBieHue pe3yabTaTOB pEHICHUS KecoB B (opmMe MUHH-IIOKIAna C
Ipe3eHTalNeN
CamocrosiTe/ibHasi padoTa: MOJTOTOBKA K 3a4eTy. 2
JuddepeHupoBaHHBIN 3a4eT 2
Bcero 64/46/18
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3. YCJOBUSI PEAJIMBAIIMA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIIUITIMHBI

3.1. TpeGoBaHussi K MHHMMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecreyeHno

Peanuzanust pabGodeit mporpaMmbl y4eOHOM JMUCIHUIUIMHBI TpeOyeT HaIudus
KaOMHeTa XHMMUH.

O6opyaoBaHue y4eOHOro KaOMHETA!

- OCAJI0YHBIE MECTA MO KOJUIECTBY 00YUaIOMINXCS;

- pabouee MeCTO MpernoaBaTes.

TexHUYEeCKHE CpeIcTBA O0YUCHUS:

- KOMIIBIOTEPHI C JIMICH3WOHHBIM TPOTPAMMHBIM OOCCIICYCHHEM M BBIXOJOM B
HNHuTepHeT, MyJIbTUMEANATIPOCKTOP, SKPaH.

3.2. UudopmaunonHoe odecneyeHne 00yueHust

Ilepeyens pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, HWHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTyphbl

OCHOBHBIE UCTOYHUKH

1. Ta6puensa O. C.:: Xummsa. 10 xmacc ; yueb. i oOrieobpas3oBar.
opranuzanuii : 6a3oBwiii ypoBeHb / O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnan-xoB. — 4-e¢ usn., crep. — M. : [Ipocsemenne, 2022. — 128
C.

2. Tabpuensa O. C. : Xummsa. 11 kmacc : ydeO. s oOrieoOpa3oBar.
opranuzanuii : 6a3oBbiii ypoBeHb / O. C. T'aOpuensn, U. I'. Octpoymos,
C. A. CnaakoB. — 4-e usn., crep. — M. : [IpocBemenue, 2022. — 128
C.

JlonoJIHUTEIbHbIE HCTOYHUKH .

1. T'abpuensn, O.C. Xumus 1 npodeccuil U cenuaibHOCTEH TEXHUYECKOTO
npoduis : yaueonuk ans CIIO / O.C. I'abpuensn, U.I'. OctpoymoB.- 7-e u3fm.,
ctep. - MockBa: Akagemus, 2018.-268 c.- (Ilpodeccronansroe
obpazoBaHue). —TecT: HeIoCPEACTBECHHBIM.

HNuTepHeT-pecypcesl

1. http://school-collection.edu.ru/ - Equnas koiuieKuus HUGPOBBIX 00pa30BaTEeIIbHBIX

pecypcoB
2. https://soc-oge.sdamgia.ru/ - Cpam EI'D. OOpa3oBarenbHblii MHOpPTAl IS
IHOATOTOBKH K 3K3aMCHAaM.
http://www.alhimik.ru/ -  AJIXMUMUK.  DnekTpoHHBIH  KypHam s

HpCHO)IaBaTCJ'Ief/'I, IMKOJbHHUKOB U CTYACHTOB, U3YYAIOIIUX XUMHUIO.
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3.3. Opranmzanusi o0y4YeHHS] MHBAJIMIOB U JHMI ¢ OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI B PaMKaxX OCBOECHHUS 0011e0o0pa3oBaTeibHON Yy4eOHOI
aucaumiaabl OJ1.01.11 «Xumus»

[TpodeccuonanbHoe 00yUeHNE 00YUYAIOMINUXCSl WHBAIUIOB | JIUI] C OTPAHUICHHBIMH
BO3MOXKHOCTSIMH 37IOPOBBSI OCYIIECTBIISIIOTCSI HA OCHOBE OOPa30BAaTENBHOM MPOTPaMMBI,
aJanTUPOBAHHOM [UIsi OOy4YeHHUs YKa3aHHbIX OOydYarolmuxcsi B COOTBETCTBUU C
WHIUBUYyaIbHON MTporpaMMoi peabunutanuu nHBaiIuaa. /s odecrneueHus JOCTYITHOCTH
o0pa3zoBaHus 00yUYaIOIMMCS UHBAIUAAM CO3/Ial0TCs CIICIUAIbHBIEC YCIOBHUS:

— Ma”Aychl (BXOJAHOM MaHIyC, MAHIyC BHYTPEHHUN K KOpUI0paM),

— TOpYYHU;

— PpacHIMpEeHHBIC IBEPHBIC MPOEMBI,

— JudT — 2 mrT.,

— JIOKaJIbHBIC MOHMKEHHBIE CTOMKHU-0aphephl;

— JproHomMuyeckas MeOeb;

— CHelUaIbHO 000pYAOBaHHbBIE CAHUTAPHBIC, BAHHBIC KOMHATHI;

— IITaTHBIN CypAOTEPEBOAUHK;

— MOOWIBHBIN paauokiacce (paauoMukpodon) «Conet - PCM» (12 mecr);
— cucrema uHbopmanmonHas s cnadocnbimanmux «Mctok A2y»;

— DJICKTPOHHBIC JIYIIbI;

— HMH(POPMALMOHHBIN KHOCK;

— CaHT ¢ BepcueH sl CaboBUIAIINX;

— MYJIbTHUMEIUNHBIN KOMIBIOTED;

— CpeAcTBa BHUICOMOJCPKKH Y4eOHOTO mpolecca (KOMIOBIOTEp C JOCTYIIOM B

HNHTepHeT, BUACONPOEKTOP, IKPaH);

— CpeICTBa ayIMOMOAIEPKKUA yIeOHOTOo Tpoliecca (ayIuocucTeMa);

CrnernuanbHble 00pa3oBaTEIbHbIE U PEAOMIUTAIIMOHHBIE TEXHOJIOTHHU:

1. OTO — opauHapHbIe TEXHOJOTHH O0YUCHUS:

— JIEKIMOHHBIA MAaTEPHUAIL:

— 17151 cabOBUIAIIUX - ayTMOMAaTEepHUa,

— s CNa0OoCIHBIIAIMX — BHJEOMATepuay C CyOTUTpaMu, Kypc JEeKIHUi Ha
AJIEKTPOHHOM HOCHTEIIE;

— CIlaibl, NPEe3CHTAIUY;

— WHHOBAIIMOHHBIE JIEKIINH, UCTIOJIb3yeMbI€ HAYYHbIE METO/Ibl TTO3HAHMUS, TTOJIaYU U
U3JIOKEeHHS MaTtepuait. Hanmpumep, ekmusi BIBOEM, JIEKIIHS TTpecc-KOHMEPEHITUs, JTISKITHsI-
KoH(epeHIns, JCeKIUA-TPOBOKAIMA — JIAHHBIE METOJbl  OPUEHTHUPOBAHBI  Ha
ncuxo(u3nIecKue 0COOEHHOCTH KOHTUHT€HTa 00y4aroInXcsl.

2. UTO — uHTEHCUBHBIE TEXHOJIOTUU OOYUCHHS:

— KOMIIBIOTEPHBIE TEXHOJOTHUH C MPUMEHEHUEM HMHTEPAKTHUBHBIX METOJ0B
HAJOKEHUA TEKCTa Ha Yy4deOHbI BuaeoMarepuan (BHAEO CTaTbH), WHTEPAKTHUBHbBIC
MYJIbTUMEIUMHBIC PE3EHTAIIUH;
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— TEXHOJIOTUM HCCIEI0BATENbCKOM W MPOOJEMHOW OpUEHTAIMH: MPOOIEMHO-
MOMCKOBBIN METO/I, pellieHre MPOOJIEMHBIX 3a]1ay, aHAJIU3 UCTOPUUYECKUX COOBITHIA,

— MPENOCTaBICHUE YCIAYr AaCCHUCTEHTA-TIOMOIIHUKA (COLMaNbHBIM  IENaror,
POIUTEINb, CTYACHTHI CTAPIINX KypCOB);

— TEXHOJOTUH TpaHUuecKkoro, MATPUYHOTO M CTEHOTPAa(PUUECKOTO CXKATHUS
uHbOpMaIlMU:  OMOPHBIE KOHCIEKTHI, aJITOPUTMBI-ITYTEBOAUTEIN, CpPAaBHUTEIbHbBIC
TaOJIMIIBI, CXEMBI, XPOHOJIOTUU COOBITUI;

— KOMMYHUKaTHUBHbBIC TEXHOJIOTUH: WHUBUTyalIbHAS TpaeKTOpHUsI
KOMIICHCUpYIOIIero (yriyOJaeHHOro) oOpa3oBaHUs; B3aMMOOOYYEHHUE Uepe3 Auajior Hu
JUCKYCCHI0, TUCTAaHIIMOHHO-00pa30BaTelIbHbIE TEXHOJIOTUH.

3. BTO — BbIcOKHE TEXHOJIOTUU O0yUYECHUS:

— MyJbTHUMEIWA  TEXHOJOTHH,  peaju3yeMble Ha  OCHOBE  CIEIHAJIBHO
CTPYKTYpUPOBAHHBIX 3JEKTPOHHBIX MAaTEpPHAIOB, aJAaNTHPOBAHHOTO IPOTrPAMMHO-
anmapaTHoro ooecredeHust (BUIE€0 YPOKHU, BUJEO JIEKIIUH);

— MyJIbTUMEUA TEXHOJIOTMH B )KHBOM KOHTaKTe Iejarora u ooydaromierocs (padora
0 CKaMIy, MO 3JIEKTPOHHOM MOYTE).

Pa3zpadorunkm:

denepanpHoe  KazeHHOe  MPoQeCcCUOHAIBHOE oOpazoBaTeIbHOE  YUPESKICHUE
«HOBOKY3HEIKMH TOCYJAapCTBEHHBIM T'YMaHUTAPHO-TEXHUYECKUN KOJUIEIK-UHTEPHAT
MunucreperBa Tpyaa U couranbHou 3amuThl Poccuiickon denepanuu

[IpenonaBarens
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JIUCT JONOJIHEHUI 1 U3AMEHEHUI

PABOYEN TPOT'PAMMBbBI OBIIIEOBPA3OBATEJILHON YUEBHOM

JUCLHUTIJIMHBI

JlaTta BHeceHusI
U3MEHEHMI:

MecTo BHEeceHHS
U3MEHEHUs B CTPYKTYype
padoueii mporpamMmbl

Conep:kanue n3MeHeHH s
padoueii mporpaMmbl

[TpoTokon Ne oT
« » 20 roma

[TpoTokon Ne oT
« _» 20 roma

[TpoTokon Ne oT
« _» 20 roma

[Iporokomn Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropa

[Iporokomn Ne oT
« _» 20 roma

[TpoTokon Ne oT
« » 20 ropa

[TpoTokon Ne oT
« » 20 ropa

[Iporokomn Ne oT
« » 20  roma

[TpoTokon Ne oT
« » 20 roma
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