OEAEPANTBHOE ATEHTCTBO XENE3HOOOPOXHOIO TPAHCITOPTA
Eneuknii TEXHUKYM >XeNe3HOA0P0XHOro TpaHcnopTa -
ununan degepanbHOro rocyaapcTBEHHOr0 GHO/KETHOrO 06Pa30BaTeIbHOI0 YUPEXAEHNS
BbICLLEro 06pa3oBaHns «POCTOBCKUIA FOCY/JapCTBEHHbI YHUBEPCUTET NyTei CO06LIEHMS»

LOKYMEHT MOAMNUCAH
BNEKTPOHHOW NOAMUCHIO

Ceptuchnkar: 00820DF50A16F18990E687DD308A6E043F
Bnapeneu: Kucens Hukonait Metposiny
[HeicteuteneH : ¢ 20.12.2023 o 14.03.2025

PABOYAA MPOIrPAMMA
obLUy EOBPA30OBATE/IbHOW YUEBHOW ONCLNMNNTNHDBI
«XUNMUMA»

Ans cneyuanbHOCTU
23.02.06 TexHnyeckas skcnayaTtaums NOABUXKHOIO COCTaBa XKe/e3HbIX A0por

Ha 6a3e OCHOBHOro 06ulero o6pasoBaHumA

2024 .



OOOBPEHA YTBEPXOAKO

LMKNOBON KOMMUCCUEN MaTeMaTUyecKux 0 y4ebHoW paboTe
7 06w mx H.M. Kucenb
YUeOHbIX
.C. TokapeBa
20" T.
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PELLEH3UNA
Ha pabouyyt nporpamMmy y4eb6HOW ANCUNNANHBLI «XUMUS»
4NA cneunanbHOCTH
23.02.06 TexHmyeckada skcnnyaTtauusa NoABUXKHOIO cocTaBa Xese3HbliX gopor

Paboyas nporpamma Yy4eGHOW [UCLUMMAMHBL  «XUMUA» MpefHa3HayeHa [Ans
M3YYEHUA XUMUU B  YUPEXAEHWUW CpefHEero mnpogeccuoHanbHoOro obpasoBaHus,
peanu3ylowero o6pasoBaTe/lbHY0 Mporpammy cpefgHero o6uiero o6pasoBaHua npwu
MOAroTOBKeE CrneLuanncToB cpegHero 3BeHa.

Mporpamma  opmupyet  cnegywowme  TpeboBaHuS: CHOPMUPOBAHHOCTb
NpeAcTaBNeHUin 0 MecTe XUMUM B COBPEMEHHOW HayyHOW KapTUHe Mupa; MoHMMaHue
PO XUMUN B (POPMUPOBAHUN KPyrosopa U (PYHKLMOHANLHON rpamMOTHOCTM 4Ye/loBeKa
ONS peleHna MpakTUYecKUxX 3agad; BMNafeHWe OCHOBOMOJararwmMm XUMUYECKUMU
MOHATUAMM, TEOpPUAMK, 3aKOHAMU W 3aKOHOMEPHOCTAMW, YBEpeHHOEe MO0/b30BaHue
XUMUYECKOA TEPMUHONIOTNEN Y CUMBOIMKON; BnafieHne OCHOBHbIMW METOLaMW HAy4YHOro
MO3HaHMWA, NCNOJ/Ib3YEMbIMU B XMMWUW: HabNOLeHNe, onncaHue, n3MepeHune, aKCneprMeHT,
yMeHue o6pabatbiBaTb, 06BACHATL pe3y/ibTaTbl NPOBeAEHHbLIX OMNbITOB U eNaTb BblBOAbI;
FrOTOBHOCTb M CMOCOBGHOCTb MPUMEHATb METOAbl MO3HaHWUA NPU PeLleHUn MPaKTUYeCcKnX
3aflay; C(OPMUPOBAHHOCTL YMEHUA [aBaTb KOMIMYECTBEHHbIE OLUEHKM W MNPOBOAMTL
pacyéTbl Mo XMMWUYeCKUM (opMyfaM W YypaBHEHUSM; BfafleHWe npaBUiamMmu TeXHUKU
6e30MacHOCTM  MpW  WUCNOJSIb30BAHUUM  XMMWYECKMUX  BELLECTB;  CHOPMUPOBAHHOCTb
COOCTBEHHOW NO3MLMM MO OTHOLWEHUID K XMMWYECKOW WHGopmauuun, nosyvyaemon wu3
pasHbIX MCTOYHWNKOB.

B nporpamme TeopeTWYeckuMe CBeAeHMS  [JOMOMHATCS  [AeMOHCTpauusamu,
NnabopaTopHbLIMM OMbITAMU W NPAKTUYECKMMMU paboTamu.



PEUEH3UNA
Ha pabouyt nporpamMmy yyebHON AUCLUNNNHBI « XUMUA»
ANA cneynanbHOCTU
23.02.06 TexHu4ecKada akcnnyartauma nNoABUXXHOIO cocTaBa XXesesHblX gopor

Paboyas nporpamma yyebHON AUCUMNIUHBI XUMUA NpefHa3HayeHa 418 U3ydeHus
XUMUN B YUPEeXAEHUSAX CpefHero npodeccMoHanbHOro 06pa3oBaHus, peanunsyoLimnx
obpasoBaTeNbHYyl0O NporpaMmy cpegHero obuwero o6pasoBaHuMs nNpu  MNOLIFOTOBKe
CneumanncToB CpefHero 3BeHa

OcHoBy pabouyer nporpaMmbl COCTaBMSET COAeEpPXaHwe, CcOrnacoBaHHoe ¢
TpeboBaHUAMU (PefepanbHOro rocyfapcTBeHHOro o6pasoBarTe/lbHOro cTaHjapTa cpefHero
(nonHoro) o6uwero o6pasoBaHus.

B nporpammy BK/HOYEHO COAEpXXaHWe, Hanpas/eHHOe Ha (opMMpoBaHue Yy
CTYAEHTOB KOMMNETEHUMIA, HEOOXOANMBIX ANnA KayecTBEHHOro ocBoeHuss OOI CIO Ha
6a3e OCHOBHOro obuiero obpasoBaHWsA C MONy4YeHWEM cpefHero obuero obpasoBaHuUs;
nporpamMmmbl NOArOTOBKM CNeumanucToB cpefHero 3BeHa

Pabouyast nporpamMma COAepXUT crefytoLime pasaensi:

- NOSICHUTENbHas 3anucka,;

- TeMaTW4YeCcKU nnaH;

- y4yebHO-MeTOAMYECKOE " mMaTepuasbHO-TEXHUYECKOE obecneyeHune
nporpammbl Y4eOHOW AUCLUNANHBI «KXXUMUS»;

- nTepartypa;

- KOHTPO/b M OLEHKa pe3y/ibTaTOB 0CBOEHUS YYeOHON ANCUUNINHDI.

B nporpamme TeopeTuMyeckuMe CBeAEHMA  AOMOMHATCA  LEeMOHCTpauuamu,
nabopaTopHbIMU ONbITaMU U NPaKTUYECKUMKN paboTamu.

PeLeH3eHT:
Mpenopasatens ETXXT - cdununana P lMaHoBa H.H.
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1. HOACHUTEJIBHAA 3AIINCKA

1.1 MecTo AUCHHIINHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMmbl

Oobmeobpa3oBaTenbHas y4deOHasi IUCHUIUIMHA «XUMHS» SIBISIETCS  O0S3aTeIbHONW YaCThbIO
001meobpa3oBaTeIbHOrO LIMKJIA OCHOBHOH 0OpasoBaTenbHOM mporpammsl CITO.

[Mporpamma mo yueOHOW auCHUIUIMHE «XWMHUS» COCTABJieHa HAa OCHOBE TPeOOBaHUN K
pesyJibTaTaM OCBOEHHUsI yueOHOW mucuuruimHbl, npencrapieHHbx B @I'OC COO, a Takke Ha OCHOBE
XapaKTEepUCTUKU TIJIAHUPYEMBbIX pe3yJbTaTOB JAYXOBHO-HPABCTBEHHOIO pPAa3BUTHUS, BOCIMTAHUSA U
commanu3anuu odydaromuxcsi. B coorBerctBun ¢ ®I'OC COO Xwumus siBhsieTcss 00s3aTeNbHOM
TUCHMIUTMHON Ha TAHHOM yPOBHE 00pa30oBaHMUsI.

IMporpamma mo Xwumum otpaxkaer ocHOBHble TpeboBanuss D®I'OC COO k JUYHOCTHBIM,
METaINpPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHs 00Pa30BaTEbHBIX POTPAMM.

IIporpamma no xumun (0a30BBIH YPOBEHB):

yCTaHaBiIuBaeT oOs3aTeNbHOE (MHBApPWAHTHOE) TMPEAMETHOE  COJEpIKaHue,  OINpenessieT
KOJIMYECTBEHHbIE M KAa4YE€CTBEHHbIE €r0 XapaKTePUCTHUKU Ha KaXKIOM dTale M3Y4YeHUs AUCLUILIMHBL
IpeayCcMaTPUBAET MPUHLUIIBI CTPYKTYPUPOBAHUS COAEPIKaHMSI 10 OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

NaéT METOAMUYECKYH0 HHTEpPNpeTalfio Lened H3y4deHMsl IHUCLUIUIMHBI Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CHUCTEME CpeaHero oOmero oOpa3oBaHUs, COAEPIKATENbHOW XapaKTePUCTHKHU
IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHMSI JUCLIUTUIUHBI.

XuMUsI Kak 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpPaeT OcCOOYyI pOJb B COBPEMEHHOM
LUBWJIM3ALIMN, B CO3JaHMM HOBOH Oa3bl MarepwaibHONH KyJnbTypel. OHa BHOCHT CBOHW BKJIAa B
(dbopMupOBaHHE PALMOHAIBHOTO HAYYHOI'O MBIIJICHUS, B CO3JaHUE LENOCTHOrO NPEACTaBICHUS 00
OKpY’KaroLIeM MUpPE KaK O €IUHCTBE MPHUPOIBI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUHU Ha OCHOBE
MOHMMAaHHUsl BEIECTBEHHOIO COCTaBa OKPY KAIOLIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U MEXIY CTPOEHHEM
BEIIIECTB, UX CBOHCTBAMHU U BO3MOXKHBIMH OOJIACTSIMH ITPUMEHEHHS.

TecHo B3auMoOneNCTBYsl C APYTMMHM €CTECTBEHHBIMU HaykaMH, XUMHs CTajla HeOTbeMJeMOMN
YacTbI0 MHUPOBOW KYJIBTYPbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPyAa W JKU3HU KaXXIOro HieHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3MIATeNbHAsA, KAK HayKa BBICOKUX TEXHOJIOTUH HAIIpaBJIeHA
Ha pelieHne rodambHbIX MPoOIeM YCTOHYHBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOH, SHEPTETHUECKOH,
MUIIEBOH, SKOJOTHUYECKOH O€30MaCHOCTH U OXPaHbI 37I0POBBSI.

B wensix moBbllIeHHsT KadecTBa 3HAHUHN oOydarommxcst pabodeid mporpaMmoi mpeayCMOTPEHO
u3yueHue XUMHH ¢ pazzaena «OO0mmast 1 HeOpraHuYeCcKast XUMHSD) .

1.2 Heau u3y4yeHHus: AUCHHUILIHHBI

I'maBHBIMU LEsIME H3YUeHUsT 0011e00pa30BaTEeNbHON TUCITUTUIMHBI « XUMUS» Ha Oa30BOM YPOBHE
SIBJISIFOTCSI:

—  ($OpMHUPOBAHHE CUCTEMbI XUMHUYECKIX 3HAHWUI KaK BaJKHEHIIEH COCTABIISIOIIEH €CTECTBEHHO-
HAYYHOUW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKAT KJIFOUEBbIE MOHSTHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOPHHM XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOEHUE W TMOHMMAHHE CYIIHOCTH JOCTYITHBIX OOOOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE ¢ UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

— (¢opMHUpPOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB H
XUMUYECKUX Peakiuii, HeOOXOMUMBIX IJisi MPUOOPETEHUs] YMEHHI OPUEHTUPOBATLCS B MUPE BEIIECTB U
XUMUYECKUX SBJICHUH, MIMEIOIUX MECTO B MMPUPOAE, B MPAKTUIECKON U TIOBCEAHEBHOM KU3HHU,

—  Pa3BUTHE YMEHHH U CIIOCOOOB AESTENIbHOCTH, CBSI3AHHBIX C HAONIOIEHUEM U OOBSICHEHHEM
XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM MPAaBIIT 0€30MacHOr0 OOpaIleHus C BEIeCTBAMHU.

2. COAEP)KAHUE YUEBHOU! JUCIUTLINHBI « XUMUSD»

Oprannyeckasi XumMus
(Kypcusom B TeKCTe BBIAENEHBI SJEMEHTBI COAEpXKaHMA Yy4ueOHOro Marepuana, KOTOpbIe
U3yYarOTCsl B O3HAKOMHUTEIBHOM IUIAHE M HE BKJIIOYAIOTCS B COCTAB MPEAMETHBIX PE3YJIBTATOB OCBOCHHS
OOII COO Ha 6a30BOM YpPOBHE).
Teopernueckue 0CHOBbI OPrAHMYECKOH XHMHH.



IIpenver  opraHM4YeckOH  XWUMHUHU. €€  BO3HHKHOBEHHE,  pa3BUTHE M 3HAYCHHUE
B TOJyYEHUU HOBBIX BEINECTB M MarepHajoB. Teopust CTPOSHHS OPTraHHYECKUX COEAMHEHUH
A M. bytnepoBa, €€ oOcCHOBHbIE TOJOXKEeHUSA. CTPyKTypHBIE (QOPMYyJIBI OPraHMYECKHUX BELIECTB.
I'omomnorusi, nzomepusi. XuUMHUYECKasi CBSI3b B OPTaHUYECKUX COENUHEHUSX — OAMHAPHBIE M KPaTHBIE
CBSI3U.

IIpencraBnenne o kiaccupukanuyu OPraHUYECKHX BemecTB. HoMeHKknaTypa OpraHH4ecKHx
COCOMHEHUH (CHUCTeMaTHuecKas)) W TPHUBHAJIbHBbIE HA3BAHMUS BAKHEHIINX MPEACTaBUTENEH KJACCOB
OPTaHUYECKUX BELIECTB.

JladopaTtopnas pa6ora. OOHapykeHHe Yyrjiepona W BOAOPONA B OPraHUYECKOM COEIUHEHUU.
OO6Hapy>keHue rajoreHoB (rpoda befinpinTeiina).

YriaeBoaopoanl.

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psii. MeTaH U 5TaH — NpocTellne NpeacTaBUTeNn
aJIKAHOB: dusnyeckne 51 XUMHYECKHE CBOICTBA (peaxuuu 3aMeleHUs
U TOPEHMSI), HAXOKICHUE B IPUPOJIE, MONyUSHHE U TPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHME, TOMOJIOTMUECKHH psAf. OTWUJIEH U MNPONWIeH — MpocTelline

NPEACTABUTENIN  AJKEHOB. (U3NYECKHMEe U XHUMHYECKHE CBOWCTBA (peakuuu THIAPUPOBAHUS,
rajIOTeHUPOBAHUS, THIPATALINH, OKUCICHHS U TIOJIMMEPU3aLINH ), IOy YeHHUE 1 TPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyrtaauen-1,3: cTpoeHNe, BaKHEHIINE XUMUIECKIE CBOWCTBA
(peaxuus monumepusauuu). IlonydeHne CHHTETHUECKOrO KayuyKa U PEe3HHBL.

AJKUHBI. COCTaB M OCOOEHHOCTH CTPOEHMs, FOMOJIOTUYECKUN psiA. ALETHWIEH — HpOCTeHInnit
NPEACTABUTENIb AJKUHOB. COCTaB, CTPOEHHE, (HU3MUecKne W XHUMHYECKHE CBOWCTBA (peakiuu
THIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALINHN, TOPEHHUS ), TTOJyUYEHHE U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (QPUIMYECKHE U XUMHYECKHE CBOHCTBA (peakmuu
raJIOTeHUPOBAHUS 1 HUTPOBAHMSA), TIOyYEHUE U IPUMEHEHHE. 10yon: cocmas, cmpoenue, husuyeckue u
XuMuyeckue CEOUCMea (peakyuu 2aioeHupoSanus U HUMPOBAHUs), NOJYYeHue U NpUMeHeHue.
ToxcuuHOCTh apeHOB. I'eHeTUuecKkas CBsI3b MEXIY YIJIEBOJOPOAAMH, MPUHAJIEKALIUMU K Pa3IMIHBIM
KJIACCaM.

IIpuponHbie UCTOYHHUKH yriieBonOoponoB. [IpuponHblil ra3 u nomnyTHele HepTAHBIE ra3el. HedTs 1
e€ mpoucxoxkaenue. CrocoObl mepepabOTKM  HePTH: TEepPEeroHKa, KPEeKUHr (TepPMUYECKUH,
KaTaJIUTHIECKUH), MUPOJIU3. ITponyxTsl nepepadoTKu HedTH,
UX TPUMEHEHHEe B TNPOMBIIUIGHHOCTH ©U B  Obity. KameHHBIH yrodb W NPOAYKTHI
ero nepepadboTKu.

JlaGopaTtopuasi padora. O3HaKOMIIEHHE C KOJUIEKIHeH 00pa3noB HepTH 1 MPOAYKTOB €€ mepepadboTKH.
Kucnopoacoaepxamue opranuueckue coeAHHEHHUsI.

IIpenenbHblE  OMHOATOMHBIE CHHPTBL.  MeETaHON W 3TAaHON. CTPOeHHME, (PU3NUECKHE
U XUMHYECKHE CBOHCTBa (peakuMu C AKTUBHBIMH METAJJIAMH, TaJIOT€HOBOAOPOAAMH, TOPEHHE),
npuMeHeHue. Bonopoansle cBsi3u Mexay MosekyJamu cnupToB. JlelicTBUe MeTaHOJa M 3TaHOJa Ha
OpraHU3M YeJIOBeKa.

MHOroaToOMHbIE  CIUPTBL.  OJTWICHTJIMKONb W TJHLEPHH.  CTPOeHHE,  (UIUUECKHe
U XHUMHUYECKHE CBOHCTBAa (B3aMMONEHCTBHE CO LICNOYHBIMH METAJUIAMH, KAa4eCTBEHHAs pPEeakLusl Ha
MHOTOATOMHBIE CIIUPTHI). JIeHCTBHE HAa OpraHu3M uenoBeka. [ IprMeHeHre ruiepruHa U 3THICHTJINKOJIS.

@DeHo: CTPOCHHE MOJIEKYJIbI, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoJa.
IIpumenenue ¢penona.

Anpneruael U Kkemowwvr.  DopMmambaerun, — aueTANbAECTHA.  CTpPOeHHE,  (usmueckue
U XUMHYECKHE CBOIMCTBA (PEaKIMH OKUCIEHHSI U BOCCTAHOBJICHUsS], KAYECTBEHHBIE PEAKIINH), ITOJTyUeHHE
U IPUMEHEHUE.

Ayemon:  cmpoenue,  usuveckue U - XuMUYecKue  Ce0lcmea - (peakyuu  OKUCTIEHUs.
U 6OCCMAHOBNEHISL), NOTYYeHUe U NPUMEHENUe.

OnHOOCHOBHBIE TIpeneNbHble KapOOHOBBIE KHCJIOTBHL. MypaBbUHAsE M YKCyCHas KHCIJOTHI:
CTpoeHue, (pu3mueckue M XMMHUYECKHE CBOWCTBA (CBOHCTBA, OOImMME MJsl Kilacca KHCIOT, PeaKIus
sTepuuKalum), onydeHue u npumeHenne. CTeapuHOBast U OJEUHOBAsl KHCIOTHI KaK MPEACTABUTENN
BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOOIIEE eHCTBHE.



Crnoxable 3QupBl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['unponu3 cinoxHbIX 3¢upos. Kupsr.
I'mpponus xxupos. Ilpumenenue xupoB. buonornyeckas ponb KUPOB.

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoAoB (MOHO-, OU- W Tojucaxapunbl). [ rokoza —
MPOCTEULI NI MOHOCaxapua: 0COOEHHOCTH CTPOEHUSA MOJIEKYJIBI, dusmueckue
U XUMHYECKHe CBOHCTBA (B3auMonericTeue ¢ ruapokcunom menu(Il), okucaeHne aMMuayHbIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpPOKEHHE TJIFOKO3bI), HAXOXKIEHUE B TPHUPONE, MPUMEHEHHE,

Ouonoruveckas pOJIb. ®OTOCUHTES. ®pykTo3a
KaK U30Mep TIFOKO3BL

Caxapoza —  npeocmasumens — OuUcaxapuoos,  2UOPONU3,  HAXOJCOeHUue 6  Npupooe
U npuMeneHie.

Kpaxman wu  upemwmono3a  kak — npuponsble  nojuMepel.  CTpoeHume — kpaxmana
U LeJUTI0NI03bl. DH3HUuecKue W XUMHYECKHE CBOHCTBAa Kpaxmana (TUAPOJIN3, Ka4eCTBEHHAsl PEaKLHs C
HOJZIOM).
JlaGopaTopnasi padoTa. Bs3aumopneticTBue TIHOKO3bI W caxaposbl ¢ ruapokcuaom  wmenu(ll).

KavecTBeHHas peakius Ha Kpaxmall.
A3oTCoaepKRamme OpraHudecKue CoeANHEeHMs.

Amunvr. Memuiamun u anunun: cocmae, cmpoenue, Qusuyeckue U XuUmMuyeckue ceolicmed
(eopenue, 83aumooeiicmsue ¢ 8000 U KUCTOMAMIU).

AMUHOKHCIIOTBI KakK ampoTepHbIe OpTraHuYecKre COEMHEHUSI. dmnueckue
U XMMUYECKHE CBOHCTBa aMUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonornueckoe 3Ha4eHHE aMUHOKHCIIOT.
IlenTuner

Benku kak mpupoaHbIE BEICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBudHas, BTOPUYHAS U TPETHYHAS
CTPyKTypa OenxoB. XMMHYECKHE CBOWCTBA OEIKOB: THAPOJIH3, ACHATYPALUs, KAYECTBEHHBIC PEaKI[UN Ha
Oenku.

JlaGopaTtopuas pa6ora. Pacteopenmne Oenkos B Boje. OOHapykeHHE OENKOB B MOJIOKE U B MSICHOM
Oynbore. JleHaTypanus pacTBopa Oeska KypHUHOTO SIHIa CTUPTOM.
BbicokoMosieKyIApHBIE COEXNHEHHS.

OCHOBHbIE TIOHSATUS XWUMHUH BBICOKOMOJIEKYJSIPHBIX ~COEIMHEHHWH: MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALUH, CPEOHssT MOJeKyJsipHas Macca. OCHOBHBIE METONBI
CUHTE32 BBICOKOMOJIEKY JISIPHBIX COeAMHEHUH — MOJTTMEPU3ALIHST
U TIOJIMKOH/ICHCALIHISL.

Inacmmaccer (noausmunen, NOTUNPONUIEH, NOIUGUHUIXIOPUO, noaucmupon). Hamypanensiii u
CUHmMemuyecKue KayuyKu (6ymaouenoguiil, XJI0pPONpeHOBbiili
u usonperosvlii). Bonokna: HamypanvHwie (XJI0NOK, ULepCcmv, ULEIK), UCKYCCMGEHHbIE (Qyemamuoe
80JIOKHO, BUCKO3Q), CUHMemuyeckue (KanpoH u J1a6ca).

JlaGopaTtopuasi padora. O3HaKOMIJIEHHE C KOJUIEKIIHEH KayuyyKOB U 00pa3LiaMy U3/1eUN U3 PE3UHBL.
O0mas 1 HeOpraHu4ecKas XuMusi

(Kypcueom B TekCcTe BBIACNEHbI 3JIEMEHTBl CONEpIKaHUsS y4eOHOro wmarepuana, KOTOpBIe
U3yYarOTCsl B O3HAKOMHUTEIBHOM IUIAHE M HE BKJIIOYAIOTCS B COCTAB MPEAMETHBIX PE3YJIbTATOB OCBOCHHS
OOII COO Ha 6a30BOM ypOBHE).

TeopeTnyeckue 0CHOBbI XUMHH.

Xumudeckuil 3yieMeHT. AToM. Spo aToMma, U30TOMbI. DJIEKTPOHHAS 000J0UYKa. DHEPreTHIEeCKHEe
YPOBHH, TMOAYPOBHU. ATOMHbIEe opbOurtanu, s-, p-, d- smementsl. OCOOEHHOCTH pacHpeneIeHus
3JIEKTPOHOB 1O OpOUTANSIM B aTOMax »JJIEMEHTOB TIEPBBIX HYETHIPEX MEPUONOB. DJIEKTPOHHAS
KOH(pHUTYyparysi aTOMOB.

Ilepuoanueckuii 3axoH u Ilepnonuyeckas cucrema xumudeckux snemeHTos (.M. Menneneesa.
Css3b nepuoanueckoro 3akona u Ilepuoauueckoii cuctemsl xumudeckux ssnemenTos [ 1. Menneneesa c
COBPEMEHHOH Teopuel CTPOSHHSI aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS] CBONCTB XUMHUYECKHUX 3JIEMEHTOB
u o0pazyembIx
UMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPyNIaM H MEepPHOAaM. 3HaueHHE NEePHUOAMYECKOrO 3aKOHA B
Pa3BUTHH HAYKH.

Ctpoenne BemecTBa. XUMHUYECKast CBsI3b. BUIBI XUMHUECKON CBsI3U (KOBaJICHTHASI HETIONSIPHAS U



MOJIIPHAs, HMOHHAs, MeTaJindeckas). MexaHu3mbl 0Opa30oBaHUS KOBAJICHTHOH XUMHYECKOU CBSI3U
(oOMeHHBIN ¥ JOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BajneHTHOCTh. DJIEKTPOOTPULIATENBHOCTD.

Crenenb OKHUCJICHUSI. Hosnsr: KaTHOHBI
Y QHUOHBI.

BemecTBa MOJEKyJNApHOTO W HEMOJEKYJSPHOIO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEILECTBA. Tunbr KPUCTAJUTMUECKUX PELIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB

OT TUINA KPUCTAJUIMUECKOHN PEeLIETKY.

IlonsTue o aucnepcHeIXx cucremax. MCTHHHBIE W KOJUIOMAHBIE pacTBOphel. MaccoBas mois
BELIECTBA B pacTBOpeE.

Knaccupukaumss HeopraHudeckux coequHeHnd. HoMeHkIaTypa HEOPraHMYECKHX BEIIECTB.
I'eneTnueckas cBA3b HEOPraHUYECKUX BELIECTB, IPUHAAIEKALUX K PA3JIUUYHbBIM KJI1acCaM.

Xumuueckass — peakuus.  Krnaccmuxanmss  XMMHYECKMX — peakUUii B~ HEOPTaHHYECKOM
U OpraHMyYeckoil  XWMHH. 3aKOH  COXpaHEHHs  MacChl  BELIECTB, 3aKOH  COXpaHEHHus
U IIPEBpALlEeHHs] SHEPTUHU IIPU XUMUYECKUX PEaKLIUAX.

CkopocTh peakimu, €€ 3aBHCHMOCTb OT pa3iu4HbIX (akTopoB. OOpaTHUMble pPeaKIUH.
Xumuueckoe paBHoBecue. PakTopbl, BIUAMOIINE HAa COCTOSTHUE XMMHUYECKOro paBHoOBecHs. [lpuHimn
Jle artense.

DnexTponuTHueckas aucconnanus. CuibHble U cnadble 31eKTpoiuThl. Cpeaa BOJHBIX PaCTBOPOB
BEIIECTB: KHCJas, HEeHUTpajbHasA, ienouHas. [louamue o 600opoonom nokazamene (pH) pacmeopa.
Peaxiun HMOHHOTO oOMeHa. T'uoponus HEOp2aHUyecKux
U OP2AHUYECKUX GEUJEeCME.

OKuCINTENNbHO-BOCCTAHOBHUTENbHBIE peakuuu. [lowsimue 006 snekmponuse pacniaeosé u
pacmeopos coieil. [Ipumenenue 2nexmponusa.

JlaGopaTtopuas pabora. Xumudeckue peakuuu. IlodyueHue KuUCIOpOna PA3JIOKEHHEM MEPOKCHUAA
BOZOpPOZA M(WJIHM) TIEPMAHTaHATa KaJIHsL.
Heopranuueckasi xumusi.

Hewmerannbr. Ilonoxxenue nHemertayuioB B Ilepuonudeckoil cucreMe XHMHUYECKHUX 3JEMEHTOB
JAU. MenneneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB. DH3NUECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPOIHUS
HEMETAJJIOB (Ha npuMepe KHCJIOPOJa, CepHI, docdopa
U yIJIeposa).

XUMHUYeCKHEe CBOHCTBA BAKHEUIITNX HEMETAJIOB (TaJIOreHOB, cephl, a3ota, Gocdopa, yriepona u
KPEMHHUSI) I UX COCTUHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIINX KUCIIOT, BOJOPOIHBIX COSTUHEHHUH ).

IIpumenenne BaXxHENIINX HEMETAJUIOB U UX COCTUHEHUIA.

Merannbl.  Ilonoxkenue weramuoB B Ilepuogudeckoil cucreMe XMMHMUYECKHUX 3JIEMEHTOB
J .U Menpneneea. OCOOEHHOCTH CTPOEHHUSI JJIGKTPOHHBIX OOOJIOYeK aToMOB MeTtajuioB. OOmiue
¢dusnyeckne cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUYECKHUHA Psil HAPSKEHUH METaJlIOB.

XUMHUYEeCKHEe CBOWCTBA BAKHEHIIMX METAJUIOB (HATPHM, KaJWl, KaJbIMi, MAarHUH, aFOMUHUH,
LIUHK, XPOM, KeJIe30, MeJlb) U UX COCTMHEHUII.

OO6ume cnocoOwl monydeHust MetauioB. Memannypeus. Kopposus memannos. Cnocodwsr 3aujumst
om KOppo3u. B TOM  4YHC]e B YacTu: IIpumMenenue  MeTasioB B ObITy
U TEXHUKE.

JladopaTopHbie padotbl. McnbiTaHNEe pacTBOPOB KUCIOT HHAUKATOpPaMU. B3auMoaeincTeue MeTanioB
¢ Kucioramu. BzanMopelicTBue KUCIOT € OKCUIaMU MeTallIoB. B3aumoneicTBue KUCiIoT C OCHOBaHUSIMM.
B3aumoneiicTBue KUCIOT ¢ cosiMU. McnibiTaHue pacTBOPOB LIejoued MHANKaTopaMu. B3aumonelicTeue
hiesio4en ¢ coasiMu. Pasznoxenne HepacTBOPUMBIX OCHOBAHH.

BzaumopeiictBue cosieii ¢ Metayiamu. B3aummopneincTBue cosieil Apyr ¢ Apyrom. luaponus coneit
pasznuuHOro tuma. Peakius 3amelleHHs MeIM >Kelle30M B pacTBOpE MENHOro kymnopoca. Peaxiuu,
uaymue ¢ 00pa3oBaHHUEM OCaKa, ra3a W BOJBL

XuMHMS U )KU3Hb.

Ponp xumum B obOecriedeHHWH HKOJIOTHUECKOH, SHEPreTHHecKOW M THIIeBOH Oe30mMacHOCTH,
pa3BUTUU MEULIUHBL ITonsTue 0 Hay4HBIX MeTOoax MO3HAHUS BELIIECTB
Y XUMHYECKHUX PEaKkLil.



IIpencrapnenust 06 OOIMMX HAYYHBIX MPHUHIMIAX MPOMBIIIIEHHOTO TOJYYEHUS BaKHEHIIIMX
BEIIECTB.

YenoBek B MHUpE BEIIECTB M MAaTepHAJOB. BAXHEWIINE CTPOUTENbHbIC MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuagbl [Jid DSJICKTPOHUKH,
HAaHOMAaTePHAJIbl, OPTaHUYECKHE U MUHEPATIbHBIC YI0OPEHUSI.

XuMHUsA U 3A0POBbE YEJOBEKA: MPaBUJA MCIOJb30BAHMS JIEKAPCTBEHHBIX MpeNapaToB, MpPaBHiIa
0e30macHoro HCIIOJIb30BaHUS MpenapaToB OBITOBOI XUMHHU
B MOBCETHEBHOM JKM3HU.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA XUMHUHN

JInYHOCTHBIE Pe3yJIbTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATENBHOCTHBIM ITOIXOAO0M B CTPYKTYPE JHYHOCTHBIX PE3yJIbTATOB
OCBOGHHsI TpeaMera «XUMHUS» Ha YPOBHE CpeaHero oOmero oOpa3oBaHUs BBIIEICHBI CIEAYOIINE
COCTAaBJISIFOLIHE:

OCO3HaHWE OOYYArOIIUMHKCS POCCHICKOH TPakKMAaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOTIPEEICHHUIO;

HAJIM4YHME MOTHBALMU K O0YUYEHHIO;

LIEJICHATIPABJICHHOE PA3BUTHE BHYTPEHHHMX YOEXKIEHWH JUYHOCTH HAa OCHOBE KJIFOUEBBIX
LIEHHOCTEH M HCTOPUYECKUX TPATULH 0a30BOI HAYKH XHMHUUY,

TOTOBHOCTD M CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOICTBOBATBCSI B CBOCH JESITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH yCTaHOBKaMH, MPHUCYIIUMH LEIOCTHOH CHCTEME XMMHYECKOro OOpa3oBaHUS,
HAJINYHME MPABOCO3HAHUS SKOJIOTHYECKOH KYJIBTYPBI U CIIOCOOHOCTU CTABUTH LIENIH U CTPOUTH JKU3HEHHBIE
TUTAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera « XUMHS» NOCTUTAKOTCS B €IUHCTBE y4eOHOH H
BOCIIUTATEJbHON JESTEIbHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTAMH M HACATaMU POCCHUHCKOTO TPaKAaHCKOro OOIIecTBa, MPHUHATHIMU B
oOmecTse HOpPMaMH M TPAaBUJIAMU TIOBEICHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CAMOIIO3HAHUS,
CaMOpPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS] JIMYHOCTU OOy4aromuxcs. JIMYHOCTHBIE pe3yJIbTaThl
OCBOEHHSI MpeaMeTa « XUMHUST» OTPakaroT CPOPMHUPOBAHHOCTD OIBITA MO3HABATENBHON U MPAKTUYECKOH
AESITeTIbHOCTH 00YHaIOIIMXCSI 10 PeaTU3aLiH IPUHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIE B HYaCTH!

1) rpakgaHCKOTrO BOCITUTAHUS:

OCO3HaHMS OOYYAIOIUMICA CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, YBAKEHHS K 3aKOHY
U TIPAaBOMOPSAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMAaX W IMPaBHJIAX MEKIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTHBE, TOTOBHOCTH K COBMECTHOH TBOPYECKOH HESTEIbHOCTH NMPHU CO3MAHUH YYEOHBIX MPOEKTOB,
pemeHnn yueOHbIX 1 TO3HABATEIBHBIX 33724, BBIITOJTHEHUH XUMHUYECKUX KCIIEPHUMEHTOB;

CHOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apryMEHThl JPYTUX NpPU
aHaJIN3€ Pa3INYHbIX BUIOB yUeOHOH EATENbHOCTH,

2) maTpUOTUYECKOTO BOCTIUTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEIHIO OT€YECTBEHHOW XUMUH,

yYBa)KEHUSI K TPOLIECCY TBOpPYECTBA B OOJACTH TEOPUH M NMPAKTUUECKOTO NMPUMEHEHHUS XHUMHH,
OCO3HAHMs TOTO, YTO JOCTWKEHHS HAYKH €CTh Pe3yJIbTaT JIUTENbHBbIX HAONIONEHHUH, KPOMOTIMBBIX
JKCIIEPUMEHTANIbHBIX ITOMCKOB, TIOCTOSTHHOTO TPYa YUEHBIX U MPAKTUKOB,

UHTEpeca M MO3HABATENIbHBIX MOTHBOB B IOJYYEHUH U IMOCIEAYIOIEM aHaIn3e MH(QOPMALUH O
NEPENOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XIMHUUY,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HPAaBCTBEHHOTO CO3HAHMS, O3THYECKOrO TIOBENEHHUS, CIIOCOOHOCTH OLIEHUBATh CHUTYaLHH,
CBSI3aHHBIE C XWUMHUYECKUMH SIBICHHSIMA, M TPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE TIOBEACHWE U TIOCTYNIKU CBOMX TOBApHIIEH C IO3ULHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN 3TUX IOCTYIKOB;

4) bopMHUpPOBaHUS KyJIBTYPBI 300POBbS:

NOHMMAHMS ILIEHHOCTeH 310poBOro MW 0Oe3omacHOro obOpasa JKU3HHM, HEOOXOOMMOCTHU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3MYECKOMY U NICHXHMUYECKOMY 310POBBIO;



coOmmoaeHust mpaBil 6€30MacHOro oOpalleHust C BeIECTBAMH B OBITY, TIOBCETHEBHOM KU3HU U B
TPYAOBOIl [A€SITeNbHOCTH, TIOHMMAHHS ILI€HHOCTH IMpaBWJl HMHAUBUAYAJBHOTO U  KOJIJIEKTUBHOTO
0e301acHOro MOBEACHUS B CUTYALUsIX, YTPOXKAIOLINX 30OPOBBIO U JKU3HH JIFOJEH;

OCO3HAHMSI TIOCJIEACTBUH W HENPUSATHS BPEOHBIX MNPUBBIYMEK (YMOTPeONEeHUS aJKOTOJIs,
HApKOTHKOB, KyPEHHS);

5) TpyZOBOrO BOCITUTAHUS:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEOBATEIBCKON NESITEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPYECKOH U IPYTHUX BUAAX NEATEIbHOCTH,

YCTaHOBKHU Ha aKTMBHOE YYacCTHE B PELIEHUH MPAKTUYECKUX 3a7au COLUANIbHON HalpaBIeHHOCTU
(B paMKax CBOEro Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YUYEHHIO MpOodeccHil Pa3IMuHOrO poAa, B TOM YHCIE HAa OCHOBE
MIPUMEHEHMUsI [IPEIMETHBIX 3HaHUH MO XUMUH;

yBOXEHUs] K TPyAy, JIOAAM TpyAa M pe3yJbTaTaM TPYIOBOM MeATENbHOCTH, TOTOBHOCTH K
OCO3HAHHOMY BBbIOOPY MHIWBUAYAJIBbHOW TpaeKkTopuH oOpasoBaHus, Oyayimed npodeccu U peanu3aim
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XHMUH,
UHTEpecOB u  noTpebHOocTe  ofmecTtBa, 6) 9SKOJIOTMYECKOTO  BOCIUTAHUS.  DKOJOTHYECKH
11e51eco00pPa3HOro OTHOLIEHHS K MPUPOJE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIE,

NMOHMMAHHS TJIO0ANIBHOTO XapakTepa 3KOJOTHYECKHUX NpodJeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHME MPUPOAHOMN U COLMATIbHOMN CpeEbI,

OCO3HaHMsSI HEOOXOJUMOCTH UCIONB30BAHUS JOCTIDKEHHH XUMHUH JJIsl PELISHHs BOIPOCOB
PaLMOHATIbHOIO PUPOIONOIb30BaAHUS;

AKTUBHOIO HEMPUATUS ACUCTBUMN, NPUHOCAIIUX BPEN OKpY-KaroLleHd NPUPOMHOU CpeAe, YMEHHUs
NPOTHO3UPOBATh HEONArONMPUATHBIE 3KOJOTHYECKHE TIOCIEACTBHA MPENNPUHUMAEMbIX HEHCTBUH U
MpeaoTBpaLIaTh UX;

HaJIU4YUs  Pa3BUTOIO  DSKOJOTMYECKOrO  MBILUUIEHUS, SKOJOTMYeCKOH  KyJbTyphl, OIIbITa
NEeSATENbHOCTH 5KOJOTHYECKON HAIPaBJIEHHOCTH, YMEHMsI PYKOBOJCTBOBATbCS MMM B IMO3HABATEJIbHOM,
KOMMYHUKAaTHBHOH M COLMAJIBHOM TPAKTHKE, CIOCOOHOCTH M YMEHHUS AaKTHBHO HPOTHUBOCTOSTH
uneosoruu xemogpobuwu;

7) IEHHOCTH HAy4YHOTO MMO3HAHMSA:

c(pOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY VPOBHIO DPa3BUTHUS
HAYKH U OOINECTBEHHOH MPAKTHUKH;

NOHUMAHHS CIIELU(PUKN XUMUH KaK HayKH, OCO3HAHMA €€ POH B (POPMUPOBAHUH PALIHOHAIBHOTO
HAYYHOT'O MBIIIJICHNsI, CO3AAHUN LEJIOCTHOTO TPENCTaBICHUs] 00 OKpy)KaroLleM MHUpPE KaK O €IUHCTBE
NPUPOABl U YENIOBEKA, B NMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIleHHH MPOOJIeM COXpPaHEHHS
NPUPOIAHOTO paBHOBECHUS; YOKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJI1 COBPEMEHHON LINBHUITM3ALINH:
B €€ I'YMaHHCTUYECKOH HANpaBJICHHOCTH W BAXHOH PONM B CO3JAaHMM HOBOW 0a3bl MaTepHUabHOM
KyJbTYphl, pEIIeHUH IO0OANbHBIX NPOONIEeM YCTOWYMBOIO pAa3BUTHSI YEJIOBEUECTBA — CHIPbEBOW,
SHEPreTUYEeCKOH, MUINEBOH M 3KOJOTMYeCKOW O€30MacHOCTH, B PAa3BUTHH METUIMHBL, O0ECIIeYeHUU
YCJIOBHH YCIEUTHOTO TPYAa U 3KOJOTHUECKH KOM(pOPTHON KU3HH KaXKIOT0 WieHa O0IIecTBa,;

€CTECTBEHHO-HAy4YHONH IPaMOTHOCTH: NMOHUMAaHUsl CYIIIHOCTH METOAOB MO3HAHMSI, UCIIONIb3YEMBbIX
B €CTECTBEHHBIX HAyKaX, COCOOHOCTH HMCIIOJIb30BATh MOTy4aeMble 3HAHUS JJIs1 aHATN3a U OOBSICHEHHUS
SBJIIEHUH OKpPY’KAIOLIEr0 MUpPAa M IMPOUCXONAIINX B HEM M3MEHEHHUH, YMEHHUsS IenaTb OOOCHOBaHHBIE
3aKJIIOYEHHs] HA OCHOBE HAayUYHBIX (PAKTOB M MUMEIOIIUXCS AAHHBIX C LEJbI0 TOJYyYEHHUS JTOCTOBEPHBIX
BBIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIIONIb30BaTh XUMHUECKHWE 3HAHUS JJIsl PeLIeHHs MmpoOsieM B
peaNbHbIX )KU3HEHHBIX CUTYaLUsX;

UHTEpeca K IO3HAHWIO U HCCIIENOBATENBLCKONW NEATENIbHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
HETPEPbIBHOMY OOpa30BaHHIO U CAMOOOPA30BAHHIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUI MO XUMHH
B COOTBETCTBUH C )KU3HEHHBIMU NOTPEOHOCTSIMH;, HHTEpeca K OCOOCHHOCTSIM TPy/a B PAa3JIMYHBIX chepax
poeCCUOHANTBHOM IEATETBHOCTH.

MeTtanpeameTHblie pe3yJ/JabTaThl
MertanpenMeTHble pe3yJbTaThl OCBOSHHsI YueOHOro mpeamera « XUMHs» Ha YPOBHE CPEIHEro



obmero oOpa3oBaHUs BKIFOYAKOT!

3HaYuUMble 11 (OPMHUPOBAHUS  MHPOBO33PEHHs  OOYUAOLIMXCS  MEXIUCLUTUIMHAPHBIE
(MexnpeaMeTHbie) OOLIEHAayYHbIE MOHSATHS, OTPAKAIOIIHWE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cnenn(UKy METOIOB MMO3HAHMSA, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, SHEPTHS,
SIBJIEHUE, TPOLIECC, CHCTEMa, HAay4yHbIH (PakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IpyTHe),

yHHUBEpCaJbHbIe y4yeOHble neicTBUs (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, DPETYJSITHBHBIE),
obecnieunBaromue (HopMupoBaHHe (PYHKIMOHAIBHOW TIPaMOTHOCTH U COLHMAIBHONW KOMIIETEHIIUH
o0y4aromuxcs,

CIIOCOOHOCTh o0y4aromuxcs UCTIOJIB30BATh OCBOEHHBIE MEKIUCLUTUTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHbIC y4ieOHbIE NEHCTBHS B TMO3HABATENBLHON U COLMAIBHOM
NpakTUKe. MeranpeaMeTHble pe3yJbTaThl OTPAKAIOT —OBJIAIEHHE YHUBEPCAIbHBIMH  yUYEOHBIMU
NO3HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU A€HCTBUSIMH.

Ilo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIE A€l CTBHS

ba3osble JornyecKkue AeHCTBHSA:

CaMOCTOSITENIbHO ~ (pOpMyJIMpOBaTP W AKTyalH3UpPOBAaTh  MPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENeNATh NN NeATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JOCTIDKEHUS, COOTHOCHTH
PE3yJIbTATHI ASSITEIbHOCTH C TIOCTABJICHHBIMH LIEJSIMUY,

UCTIOJIB30BATh P OCBOSHUH 3HAHUH MPHEMBI JIOTHUECKOTO MBIIUICHUS — BBIACISATh XapaKTePHbIE
NPU3HAKHA TIOHSATHH U YCTAaHABJIMBATh WX B3aMMOCBS3b, HUCIIONB30BATh COOTBETCTBYIOIINE MOHSTHS IS
OOBSICHEHHUS OTAEIbHBIX (PAKTOB U SIBJICHUL,

BbIOMPATh OCHOBAHUS M KPUTEPUH ISl KIACCU(PHUKAIMM BEIIECTB M XUMHUYECKUX PEaKLH;
yYCTaHABJIMBATh NMPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY M3YYa€MbIMH SIBICHHSIMH, CTPOUTH JIOTUYECKHE
paccykneHus (MHIYKTHBHBIE, ey KTUBHBIE, 10 aHAJIOTHH), BBIBIISITH 3aKOHOMEPHOCTH H ITPOTHUBOPEUHS
B PaCCMaTPHUBAEMBIX SIBICHUSX, (POPMYJIHUPOBATH BIBOABI M 3aKIIFOYCHUS,

NPUMEHSTH B IIPOLIECCE TIO3HAHMS, UCIIOJIb3YEMbIE B XUMHH CHMBOJINYECKHE (3HAKOBBIC) MOMIEIIH,
npeoOpa3oBbIBaTh MOAENBHBIC MPENCTABIECHUS] — XMMUYECKHHA 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYECKas
bopMyna, ypaBHEHHE XUMHUYECKOH PEAKIIMH — MPU PEIIEHNH YUeOHBIX MO3HABATEIBHBIX U MPAKTHIECKUX
3a/1a4, TPUMEHITh HAa3BaHHBIE MOJENbHbIE MPEACTABICHUS AJIS1 BBIBICHUS XapaKTEPHBIX INMPU3HAKOB
U3yYaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIUH.

Ba3oBbie nccenoBaTeIbCKue 1eHCTBHA:

BJAJETh OCHOBAMH METOJOB HAyYHOrO IIO3HAHMS BEIIECTB W XUMHUECKHUX PEaKIHi;
dbopMyIHpoBaTh LETU U 3a4a4d UCCIENOBAHMS, HCIIOJb30BaTh IMOCTABJICHHbIE M CAMOCTOSITENBHO
cOopMyHPOBAaHHbIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA IMO3HAHMA U OCHOBBI Uil (OPMHUPOBAHHUS
THITOTE3BI 110 TPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CYKICHUH,

BJIAJETh HABbIKAMHM  CAMOCTOSITENIbHOTO  IUIAHUPOBAHWS W TPOBENEHHUS  YUEHHUYECKUX
SKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOMIOAaTh 32 XOAOM TMPOLECcCa, CaMOCTOSITEIBHO
NPOTHO3UPOBATH €ro pe3ysbTaT, GopMyupoBaTh 000OOIIEHNST U BBIBOJIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABISITHE OOOCHOBAHHBIN OTUET O MPOENAaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOH HCCIEeNOBATEIbCKONW M NMPOEKTHOW AESITeIbHOCTH, MPOSBISTH
CIOCOOHOCTP M TOTOBHOCTb K CAMOCTOSITENIBHOMY IIOMCKY METOJOB PEINEHHs] MPAKTUYECKUX 3aaad,
NPUMEHEHHIO PA3JINYHBIX METOIOB ITO3HAHMSI.

Pabora ¢ undopmanueii:

OPUEHTHUPOBATBCS B PA3IMYHBIX HMCTOYHHMKAX HHGOpMaLMH (HAyYHO-TIOMYJIIpHAsl JIHTEpaTypa
XUMHYECKOTO CONEpP KaHMsI, CIpaBOUHbIe mocodusi, pecypcsl MHTEpHETA), aHAMM3UPOBaTh MH(POPMALIUIO
pa3NUYHBIX BHUIOB W (OPM TIPEACTABICHUS, KPUTHYECKH OLIEHHBATh €€ JOCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

(bopMyIHpPOBATh 3aNPOCHI U MMPUMEHSTh PA3IUYHBIE METOBI IIPU MOUCKE U 0TOOpE MH(OPMALUH,
HEOOXOIMMOW JUIi  BBINOJHEHHs YyUeOHBIX 3a7ad  ONPEACNEHHOTrO THIA;, MNPHOOpETaTh OIbBIT
UCTIONB30BaHUST HH()OPMAILTMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U Pa3MYHBIX MOHCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (opMy mnpenctaBieHus uHpOpMauuu (cxembl, rpaduky,



aUarpaMMel, TAOIULIbI, PUCYHKH U APYTHE);

UCTIOJIB30BATh HAYUHBIN SI3bIK B Ka4€CTBE CPEACTBA MpH padoTe ¢ XMMHUYECKOH HH(OpMALHEH:
NPUMEHSTh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTH4eCKHe) 3HAKU W CHMBOJBL, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCTIOJNB30BATh M MPeoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIITHOCTH.

KomMyHHKAaTHBHBIE YHHBePCAJbHbIE YUeOHbIEe e CTBHA:

3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMoOW TeMbl B XO[€ AHMAajora W/MIM JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (HOPMYJUPOBATH CBOU MPEIJIOKEHUS] OTHOCHTENBHO BBITOJHEHHS MPEIJIOKEHHOM
3a1a4m;

BBICTYIIaTh C MPE3CHTALUEH pPe3yJbTaTOB IO3HABATENBHONW JEATENbHOCTH, IOJyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MpPH BBINOJHEHUH XHMHYECKOTO 3KCIIEPHUMEHTA,
NPAaKTUYECKOH padOThI IO UCCIEAOBAHUIO CBOMCTB M3Y4Ya€MbIX BEIIECTB, PEeaH3alNH YIeOHOTO MPOeKTa
U (OPMyJIPOBATH BBIBOJBI 10 PE3yJIbTATAM MPOBENEHHBIX HCCICIOBAHNN MyTEM COTJIACOBAHUS TIO3HLUH
B XOz1€ 00CyX)/IeHus: 1 0OMeHa MHEHHSIMH.

PeryasiTuBHbIe yHHBepCAJbHbIE YUeOHbIE 1eHCTBHS

CaMOCTOSITEJIbHO  IJIJAHUPOBAaTh W OCYINECTBJIATH CBOK  ITO3HABATENBHYIO JESTEIBHOCTD,
ompeneisist €€ eI M 334a4d, KOHTPOJHPOBATH U IO Mepe HEeOoOXOIUMOCTH KOPPEKTHPOBATH
NpeasIaraéMblii aTOPUTM JIEHCTBHUIN NMPH BBINOJIHEHNUH YUeOHBIX M UCCIENOBATEIbCKHIX 3a/1a4, BEIOUPATh
Haubosnee >pGeKTUBHBIA CMOCO0 WX pEHIeHHs ¢ Y4YETOM TOJy4YeHHUs HOBBIX 3HAHWUN O BEIIEeCTBAX U
XUMHUYECKUX PEaKLHsIX,

OCYILECTBJIATE CAMOKOHTPOJIb CBOEH AEATENbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeameTHbIE pe3yabTATbI

IIpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHndeckast XUMUsD) OTPaskaroT:

c(OPMUPOBAHHOCTh TMPEIACTABICHHA O XHUMWUYECKOW COCTaBJSIFOIICH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJIU XUMUU B MO3HAHWUU SIBJICHUIA TTPUPOBI, B (POPMUPOBAHUU MBILILICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBHONH T'PAMOTHOCTH, HEOOXONMMOH Ui pEIIeHHs] MPAKTHYECKUX 3aAad U
JKOJIOrH4eCcKr 0OOCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3[JOPOBBIO U IPUPOAHOM cpene;

BJIAICHUE CHUCTEMON XMMHWYECKMX 3HAHUM, KOTOpas BKJKOYAET. OCHOBOIOJArarOIlUe MOHITHUSA
(XUMUUECKUH  3JIEMEHT, aTOM, DOJIEKTPOHHas O0OJOYKa aroMa, MOJIEKyJia, BaJEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, XUMUYECKasi CBsI3b, CTPYKTypHasi (opmyia (pa3BépHyTass U COKPAIIEHHAs),
MOJIb, MOJIIPHAsI MAacca, MOJIIPHBIA OOBEM, YTIIEPOAHBIA CKeNeT, (YHKIUOHAJIbHAS TPyMNa, Pagukal,
WU30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUI PsAMl, TOMOJIOTH, YIJIEBOAOPOABL, KUCIOPOA M a30TCOAEp KallUe
COEMHEHUS, MOHOMED, TIOJIMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHbIC COSTUHEHUS),

TEOPUHU U 3aKOHBI (TEOpHsI CTPOSHUST OpraHuecKuX BerecTB A .M. ByTiepoBa, 3aKOH COXpaHEHUs
MacCChI BEIIIECTB);

3aKOHOMEPHOCTH, CUMBOJINYECKUN SA3bIK XUMHH,

MHPOBO33PCHUECKHE 3HAHUs, JIeKalue€ B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PaKTONOTMYECKHUEe CBEACHHsI O CBOMCTBAX, COCTaBe, MOJy4YEeHUU U Oe30MacHOM
UCTIOJIb30BAHUHY BAXKHEHIINX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKON NS TEIbHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBISBJISITH XapaKTepPHbIC MPU3HAKH TMOHSTHIA, YCTaHABJINBATH HX
B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOINME MOHATHUS NPU OMNMCAHUU COCTaBa, CTPOCHUA U
MPEeBPALICHU OPTraHHYECKUX COEMUHEHHUH, CHOPMUPOBAHHOCTh YMEHHU HCIOJb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIsl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOHN) (opMy
OpPraHMYEeCKHX BEIIECTB W YPABHEHUN XUMHUYECKMX pEaKLWil, HW3rOTaBJUBATh MOIEIN MOJIEKYJI
OpPraHMYeCKHX BEIIECTB JJIsI WUIIOCTPALMHM HMX XUMHYECKOrO W MNPOCTPAHCTBEHHOTO CTPOCHUS,
c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIIUBATH MPHUHAIICKHOCTh U3YYSHHBIX OPraHUYEeCKUX BEIIECTB MO UX
COCTaBy M CTPOCHHMIO K OIPEHEeNEHHOMY KJacCy/TpyIine COeOUHEHUH (YTIIeBOAOPONbI, KHUCIOPOX H
a30TCOJZIEPIKAINE COEMUHEHUS, BBICOKOMOJICKYJIIPHBIC COEAWHEHMs), [aBaTb UM Ha3BaHUS IO
cucremarnueckoit HomeHkjatype (IUPAC), a Taxke mMpUBOOUTH TPUBUAJBHBIE HA3BAHUS OTHENIbHBIX
OpPraHUYeCKUX BEIIECTB (STWJICH, TMPOMUJICH, aleTUJIeH, STUJICHIJIMKONb, THUepuH, (eHo,
dbopmanbaerua, ameTajdbIerHA, MypaBbHHAs KHUCJIOTA, YKCyCHAash KHCJIOTA, OJICMHOBAs KHUCJOTA,
CTEapUHOBAS KUCJIOTA, TIII0K03a, (PYKTO3a, KpaxMall, LeJUTI0NI03a, TIIHLHH);
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c(OPMUPOBAHHOCTh YMEHHUSI ONPEESIISITh BUABI XHUMHUECKOH CBS3U B OPrAHHMYECKUX COSIUHEHHSIX
(omuHapHble W KpaTHbIE), CPOPMUPOBAHHOCTH YMEHHUS NPUMEHSATb TOJIOKEHUS TEOPUU CTPOCHHS
opranu4eckux Bemects A .M. byTieposa st 0ObsiICHEHHUs] 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa
U CTPOCHHS,

3aKOH COXPAaHEHUs MAacChl BEIIECTB, CPOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTAB,
cTpoeHHe, (U3MYECKUEe U XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH pa3MYHBIX KJIACCOB
OpPraHUYECKUX BEINeCTB (MeTaH, 3TaH, 3THJICH, MPOMIIEH, aleTuiieH, Oyraauen-1,3, merunOyranuenl,3,
O€H30JI, METAHOJI, STAHOJI, STUJICHIJIMKOJb, TIULEPUH, (EHOJ, aleTaJbIeru, MypaBbUHAS W YKCYCHAas
KHCJIOTBI, TJIIOKO03a, KpaxmaJl, EJUITF0JI03a, aMHHOYKCYCHAsl KHCJIOTa), HMIUTIOCTPHPOBATh T'€HETHUECKYIO
CBSI3b MEXAY HUMU YPABHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKUHH ¢ UCMOJb30BAHUEM
CTPYKTYPHBIX (OPMYJI,

c(OPMUPOBAHHOCTh YMEHHsI XapaKTEPU30BaTh HCTOYHHUKH YTJIEBOIOPOAHOTO ChIpbs (He(Th,
MPUPONHBIN Ta3, Yrojb), CIOCOOBI WX TMepepadOTKH U TNPAKTHYECKOE TNPUMEHEHHUE TPOAYKTOB
nepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYHCIEHUS MO XHUMHYECKUM YpPaBHEHHUSIM (MacChlI,
00béMa, KONMMYECTBA HCXOMHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO H3BECTHBIM Macce, 00béMy,
KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEINECTB WIIH MPOIYKTOB PEAKIIUK),

c(OPMUPOBAHHOCTh YMEHUH BJAAETh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX METONAX HAYYHOIO
MO3HAHUS, WCIMOJIb3YEMbIX B XUMHU TPU H3YYEHUU BEIIECTB M XUMHUYECKUX siBJieHWH (HabmromeHue,
U3MEpEeHue, SKCIEPUMEHT, MOJAETUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIC XUMUYECKHE 3HAHHS IS
MPUHATUA PEUIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsIX, CBSI3aHHBIX C BEIIECTBAMHU W WX
MPUMEHECHUEM,

c(OPMUPOBAHHOCTh YMEHHI COONIONATh MpaBWIa TIOJB30BAHUS XUMHUYECKOH MOCYIONW W
nabopaTopHBIM OOOpPYNOBAaHMEM, a TaKKe TMpaBHja OOpaIlIeHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB, CPOPMUPOBAHHOCTh YMEHHI
IJIAHUPOBATh W BBIMOJIHATD XUMHUYECKUH HKCIEPUMEHT (TMPEBpaIleHUs] OPraHUYeCKHUX BEIIeCTB TPU
HarpeBaHWU, MOJyUYEHHUE STHIEHA W H3Y4YEHHUE €ro CBOWCTB, KAYECTBEHHbBIE PEAKIIMU OPTraHUYECKHX
BEIIECTB, JeHATypanusi OeJKOB TPU HArPEeBAHWH, LBETHbIE peakuud OENKOB) B COOTBETCTBUH C
MPaBUJIAMH TEXHUKH OE30MacHOCTH Mpu OOpaIleHUU ¢ BEIECTBAMH U JIADOPATOPHBIM OOOPYIOBAHHUEM,
MPEICTaBIISITh PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYHOIINX
peakuuii u (HOPMyJIHPOBATH BBIBOABI HA OCHOBE 3THX Pe3YJbTAaTOB, CHOPMUPOBAHHOCTH YMEHHI
KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYIO HWH(POPMALUIO, TMOJIYYaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(cpencTBa MaccoBoii napopmanuu, UHTepHET U IpyTrux);

c(OPMUPOBAHHOCTh YMEHUIN COOJIFOAATh MPABUJIa SKOJOTHYECKH LEJIeCOOOPA3HOrO MOBENEHUS B
OBITY W TPYNOBOH AEATEBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3[I0POBbS U OKPYIKAIOLIEH MPUPOIHOM
cpenbl, OCO3HABAaTh OMACHOCTb BO3JCWUCTBHUS HA JKUBBIE OPTaHU3MbI OIMPENEIEHHBIX OPTaHUYECKHUX
BEIIECTB, MOHUMAas cmbich mokazarens [IJIK, mosicHATH Ha mpuMepax CHIOCOObI yYMEHBIICHUS U
MPENOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHUSI HA OPTaHU3M YEJIOBEKA,

c(OPMUPOBAHHOCTh TPEACTABICHUN: O XHMUYECKOW COCTABIISIOMIEH €CTeCTBEHHO-HAYYHOMH
KapTUHBI MUPA, POJIU XUMUU B MO3HAHWUU SIBJICHUM TTPUPOBI, B (POPMUPOBAHUU MBILILICHUS U KYJBTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBHONH T'PAMOTHOCTH, HEOOXONMMOH Ui pEIleHHs] MPAKTHYECKUX 3aAad U
SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIISHHS K CBOEMY 3I0POBBIO M MPUPOAHOM Cpefe,

BJIQJCHUE CHUCTEMOW XMMHYECKUX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOLINE TMOHATUS
(XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, §-, P-, d- 3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA OO0BEM, BAJIEHTHOCTDb, 3JIEKTPOOTPULATENLHOCTh, CTEIEeHb OKHCIICHHS, XUMHYECKasl CBSI3b
(KoBaJIeHTHAsl, UOHHASI, METAJUTUYECKAasl, BOJOPOIHAS), KPUCTAIUTMUECKAsT PEIIETKA, TUITBI XUMUYECKIX
peaKkUuii, pacTBOP, 3JICKTPOJUTHI, HEIJCKTPOJIUTHI, 3JICKTPOJIUTHUECKAS IHCCOLMALINS, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTb XUMHYECKOUN PEaKINU, XUMUIECKOe PaBHOBECHE),

TEOPUM U 3aKOHBI (TEOpHs SJEKTPOJUTHYECKOH AMCCOIMAINY, Mepuoandeckuii 3akoH J[H.
MenneneeBa, 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPAILCHUS SHEPTHU MPH
XUMHUYECKUX PEAKIIHsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHU, MHPOBO33PEHUECKUE 3HAHUS,
JieKale B OCHOBE MOHMMAHHS MIPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DaKTOJOTHYeCKUe
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CBEIEHUS O CBOKHCTBAaxX, COCTaBe, IOJYYEHHH H O€30MacHOM HCIOJB30BAHUM  BAKHEHUIIHX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH EATENIbHOCTH YEJIOBEKA,

c(pOPMHPOBAHHOCTb YMEHHI BBISBISTH XapaKTEPHBIE NMPU3HAKUA TOHSITHUH, YCTAHABJIMBATH HX
B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME MMOHATHUSA NPU ONUCAHUM HEOPTAaHUYECKUX BELIECTB U UX
MIPEeBPaLLECHU,

c(pOPMHPOBAHHOCTh YMEHHUH HCIOJB30BATh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBJICHUS (popmy
BEIIECTB W YPaBHEHWH XUMHYECKUX peakuui, cucrematnueckyro HomeHkiatypy (IUPAC) u
TPUBHAJBHBIE HA3BAHUS OT/EIBHBIX HEOPTAaHMYECKUX BEINECTB (YrapHbIN ra3, yrieKUCIHbIA ra3, aMMHUaK,
raméHasl U3BeCTh, HETalIEHas U3BECTh, MUThEBAS COAA, MUPUT U APYTHE);

c(pOPMHPOBAHHOCTh YMEHHUI ONpEeAessIiTh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX pAa3JMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBA3HM (KOBAJICHTHAs, HMOHHAs,
MeTaJUINYeCKasi, BOIOPOIHAS) B COSNUHEHHAX, TUI KPUCTALUTMUECKON PEIIETKH KOHKPETHOTO BEIECTBA
(aToMHas1, MOJEKyJSIpHAs, WOHHAs, METAJUIMUeCcKas), XapakTep Cpeapl B BOOHBIX pPacTBOpax
HEOPraHWYECKUX COCOUHEHHH; C(OPMHUPOBAHHOCTb YMEHUH YCTaHABIUBATh IMPUHAJICKHOCTD
HEOPraHMYECKMX BELIECTB 0 MX COCTaBY K OMNPEAENEHHOMY KJAcCy/TPyIe COeAUHEHHH (IpocCThbie
BEIIECTBA — METAJUIbI U HEMETAJUIbl, OKCU/IBI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHbIE TUAPOKCHIIBI, COJN),
c(hOpMHPOBAHHOCTh YMEHHI pacKphIBaTh CMBICT Tiepuoanudeckoro 3akona JI M. Mengeneesa u
IEMOHCTPHPOBATH €r0 CUCTEMATU3HPYIOLIYIO, OOBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

c(pOPMHPOBAHHOCTh YMEHHMH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
sneMeHTOB 1-4 mnepuonos Ilepuoamyeckoil cuctembl xumuueckux sjemeHToB J[.M1. Menneneesa,
UCTIONB3Ysl TOHATUSL «S-, P-, d-3JEKTPOHHBIE OpPOHTANN», «IHEPreTUYECKHE YPOBHH», OOBACHATH
3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XMMMUYECKHUX DJEMEHTOB U MX COEQUHEHWI Mo mepuojaM U
rpynnam Ilepuoanueckoiil cucteMel xumudeckux 3yaeMeHToB J1. 1. Menneneesa;

cOPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XHMHUYECKHE CBOMHCTBA
HEOpPraHMYEeCKHUX BEIIEeCTB Pa3JMYHBIX KJIACCOB, IMOATBEPXKIaTh CYLIECTBOBAHHE TE€HETHUYECKOH CBS3U
MeX/y HEOpraHMYeCKHMMM BELIeCTBAMM C I[IOMOLIBI YPaBHEHHII COOTBETCTBYIOIIUX XUMHUYECKHUX
peaknmii; cpOPMHUPOBAHHOCTb YMEHHS KJIACCHQULUUPOBATH XUMHUYECKHE PEAKLHHU 110 Pa3IUnIHBIM
npu3HakaM (YHCIy U COCTaBy pPEArdpyroIIuX BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuH, MU3MEHEHHIO
CTETIeHEeH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YHACTHIO KaTaJIN3aTopa);

cpOPMHPOBAHHOCTh YMEHHH COCTABJISATh yYPABHEHHsI PEAKUMN PA3MYHBIX THIIOB, IOJHBIE H
COKpAIIEHHBbIC YPABHEHUS PEAKLUii MOHHOTO OOMEHa, YUUTBIBAasl YCJIOBHSL, MPHU KOTOPBIX 3TH PEAKLUH
UAYT A0 KOHLA,

c(pOPMHPOBAHHOCTh YMEHUH MPOBOIUTH PEAKLUH, IOATBEP)KAAIOIINE KAaUYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIEeCTB, PACIO3HaBaTh OMNBITHBIM MyTEM MOHBIL, MPUCYTCTBYIOIIHUE B
BOJIHBIX PAcTBOPaX HEOPraHWYECKHX BEIIECTB, CHOPMHUPOBAHHOCTH YMEHHUI paCKphIBATh CYLIHOCTb
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIX PEAKLUH MOCPEICTBOM COCTaBJICHHUSI 3JIEKTPOHHOrO OajaHca 3THX
peakuumii,

cOPMHPOBAHHOCTh yMEHUH OOBSACHITH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW peakLUud OT
pPa3NUYHBIX (PAKTOPOB; XapakTep CMEUICHHsS XUMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeticTBus (npunuun Jle [latense);

c(pOPMHPOBAHHOCTh YMEHHMH XapaKTE€PU30BaTh XHMUYECKHE IPOLIECCHI, JIEKAIIUE B OCHOBE
MPOMBILIICHHOTO TOJYYEeHHUSI CEPHOM KHCIOThI, aMMHAaKa, a Takke C(HOPMHUPOBAHHOCTD MPEACTABICHUH
00 o0IKX HAyYHBIX MPUHLUNAX U HKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO MMPOU3BOACTBA,

c(OPMHPOBAHHOCTh YMEHUH MPOBOIUTH BBIYHCICHHUS C HMCIIOJB30BAHHEM IOHATHS «MacCOBas
JOJIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHH Ira30B MPU XUMHUYECKUX PEAKLUSAX, MACChI BEIIECTBA
Wi 00BEMa ra30B [0 U3BECTHOMY KOJHYECTBY BELIECTBA, MAcCe WM O0OBEMY OHOTO M3 YYaCTBYIOIIUX B
peaKkIuH BELIECTB, TEIUIOBOTO 3(dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChl BEIIECTB,
MIPEeBpALIeHHs U COXPaHEHMsI SHEPTHUH;

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh MpPaBHJIa TOJB30BAHUS XHUMHUYECKOH TOCYNOH W
nabopaTopHBIM OOOpPYNOBAaHMEM, a TaKKe TMpaBWia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKUMSAMHU I10 BBIMOJIHEHHIO JIAOOPATOPHBIX XHMHYECKHX OINBITOB; CHOPMHUPOBAHHOCTH YMEHHUH
IUIAHUPOBaTh M BBINOJHITH XHUMHYECKHH SKCIEPUMEHT (pa3jio)keHHE TEepPOKCHAAa BOAOPOAA B
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NPUCYTCTBUHM KaTaJU3aTOpa, OMpeesieHHe Cpeabl PacTBOPOB BEINECTB € MOMOILIBIO YHHBEPCAIbHOTO
HHAWKATOpA, BJIUAHUEC PA3JINYHBIX (1)aKTOpOB Ha CKOPOCTb XUMHYECKOU p€akiiuu, pe€akuunu HOHHOTO
oOMeHa, KayeCTBEHHbIE PeaKIuu Ha Cyibdar-, kapOOHAT- W XJIOPUA-aHUOHBI, HA KATHOH aAMMOHWSI,
PELICHUE JBKCINCPUMCHTAJIbHBIX 3adad IO TEMaM «Metaiey H ((HeMeTaJ'IJ'IbI») B COOTBCTCTBUU C
npaBUJIaAMU TEXHUKH 0E€30MacHOCTH MPH OOpaIleHHuHu C BEIECTBAMHU U JIa0OpaTOPHBIM 000pYIOBAHUEM,
NPEACTABISTh PE3YJIBTAThl XUMHUECKOTO SKCIIEPUMEHTa B (pOopMe 3ammcy YpaBHEHNUH COOTBETCTBYIOIINX
peakuuii U GopMyTUPOBATH BBIBOJABI HA OCHOBE 3THX PE3yJIbTAaTOB,

C(OPMHPOBAHHOCTP YMEHHUH KPUTHYECKH AaHAJIM3HPOBATh XHUMHYECKYI0  HHGOPMALHIO,
MOJIy4aeMYF0 M3 Pa3HbIX HCTOYHUKOB (CPEACTBAa MacCOBOW KOMMYHHKAIMH, IHTEpHET U ApyTHX);

c(OPMUPOBAHHOCTh YMEHUN COOJIFOAATh MPABUJIa SKOJOTHYECKH LeJIeCOOOpa3HOrO MOBENEHUS B
OBITY W TPYMOBOH AEATELHOCTH B LIEJSIX COXPAHEHUS CBOETO 3[I0POBbS U OKPYIKAIOLISH MPUPOIHOM
Cpe€anl, OCO3HaBaTh OIIACHOCTb BOSI[efICTBHﬂ Ha KUBBIC OPraHU3MbI OHpeI[eJ'IéHHbIX BCIICCTB, ITIOHHUMas
cmbicn mokazatens IIJIK, mosicHATP Ha mpumepax cnocoObl YMEHBUICHMS W NPEIOTBPALICHHS HX
BPEIHOrO BO3AEHCTBHUS HAa OPTaHHU3M YEIOBEKA.

JIM4HOCTHBIE Pe3yabTATBI PeaJH3aALUH NPOrPAMMBI BOCTIHTAHUS

1) TIposBnsrOmUil U AEMOHCTPUPYIOIINN YBaKEHUE K JIFOASM TPyAa, OCO3HAMOIIHMIA LEHHOCTH
coocrenHoro Tpyma. Crpemsmmiics K (QOPMHPOBAHMIO B CETEBOH Cpefe JUYHOCTHO W
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO ClIeaay

2) Oco3Harmuii TPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA, YBAXKAIOIIUN COOCTBEHHYIO U
YyKYI0 YHUKAJIBHOCTD B Pa3JIMYHBIX CUTYalHMsIX, BO BCEX (POpPMax U BUAAX IEATEIbHOCTH.

3) Cnoco0HbIfl MpH B3aUMOIEHCTBHU C APYTUMH JIFOJBbMH JOCTUTATh IMOCTABJICHHBIX LEJEH,
CTpeMsIInuiicss K (POPMHUPOBAHHIO B CTPOHMTEIBHON OTPACIM MU CUCTEME >KHJIHIIHO-KOMMYHAJIBHOTO
XO3sIICTBA JINYHOCTHOT'O POCTa KakK Nmpodeccruonaia

4) CnocoOHblil cTaBUTh Tiepen coOOM Lenu sl PElIeHUsT BO3SHHKAKIMINX MPOoheCCHOHATBHBIX
3ama4, MOAOHMpaTh CIIOCOOBI PELICHHS W CPEACTBa PAa3BUTHS, B TOM YHCIE C HCIOJIb30BAHHUEM
UH(POPMALMOHHBIX TEXHOJIOTHN

5) CnocoOHbIil UCKaTh M HAXOOUTh HEOOXOMUMYI HH(OPMALIMIO HCHOJB3Ys pPa3sHOOOpa3HbIe
TEXHOJIOTUU €€ TOWCKA, IJIsl PELICHHs BO3HUKAIOLIMX B MPOLECCe NMPOU3BOACTBEHHON NESATEIbHOCTH
npoOJIeM MPH CTPOUTETBCTBE M SKCILTyaTallud OOBbEKTOB KaIIMTAIBHOTO CTPOUTEIBCTBA

6) CnocoOHBIN BBIIBUTaTh AJIbTEPHATHBHBIE BAPHAHTHI NEHCTBHI C LIEJTBIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB; MO3ULHOHUPYIOIUI ceOsl B CETH KaK Pe3yJbTATUBHBINA M MPUBJIEKATEIbHBIN
Y4aCTHUK TPYJAOBBIX OTHOLIEHUH

7) TlpuHuMaromuii ¥ TMOHMMAIOIMUN [EeJd W 3aJa4d COLMAJTbHO-3KOHOMHYECKOTO Pa3BUTHS
peruoHa, TOTOBbIH paboTaTh HA UX TOCTHXKEHHE, CTPEMSIIIUICS K MOBBIICHUIO KOHKYPEHTOCIIOCOOHOCTH
Jlunenikoit obacTy B HALIMOHAIBPHOM M MHPOBOM MaciITadax

8) Crpemsamuiics K CaMOpPa3BUTHUI0 H CaMOCOBEPIICHCTBOBAHWIO, MOTHUBHUPOBAHHBIA K
O0y4YeHHI0, TPUHUMAIOLINA aKTHBHOE Y4YacTHE B COLMAJIbHO-3HAYMMOH NEATENbHOCTH HAa MECTHOM U
PErMOHAILHOM YPOBHSX

9) CnocobHblli CTaBUTH Mepen coOOol Heu Mo BOSHUKAKOIIUE JKU3HEHHBIE 3a/1a4H, MOa0upaTh
CrocoOBbl peIIeHus] W CPEACTBAa Pa3BUTHs, B TOM YHCIE C HCIOJB30BAaHHEM LU(QPOBBIX CPEICTB;
CONEHCTBYIOIINIA MOANEPKAHUIO MTPECTUKA CBOSH TIPOodeCcCHU 1 00pa30BaTEIbHON OpraHU3aNH

10) T'oToBbIi K TPOheCCHOHANBHON KOHKYPEHIIMN 1 KOHCTPYKTHBHOH PEaKIH Ha KPUTHKY

11) Vmeromumii aHaau3upoBaTh paboUyr0 CHTYAIUI0, OCYINECTBISIOMUN TEKYIIUA U UTOTOBBIM
KOHTPOJIb, OLICHKY U KOPPEKIIHIO COOCTBEHHOH EATEIbHOCTH, HECY LM OTBETCTBEHHOCTD 32 PE3YJIbTAThI
cBOei paboThI

12) CopneiicTByromuii (pOPMUPOBAHUIO TMOJOKHUTEIBHOTO 00pa3a W MOANEPKAHUIO TPECTHXKA
cBoeli mpodeccuu.
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4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O0bem y4eOHOIl AUCHUTIIHHbBI

O0beM yacoB

Bupn yueoHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY NJIaHY cemecTpe cemecTpe

O6mwem OI1 78 34 44

Bcero 78 34 44

TeopeTnyeckue 3aHsATHs 54 26 28

IIpakTuyeckue 3aHsATUA 24 8 16

ITpomesxyTouHast aTrecTalus B Huddeperunposan

bopwme: HBII 3a49€T

4.2 TemaTnueckoe NJIAHUPOBAHHE

KoanuyecTBO 4acoB

HanmeHnoBanue pa3aesioB U Tem Oo0bem Bcero | Teopern | IIpakTn
on YeCKHE | 4YecKHe
I cemecTp
Paznen 1. O0masi u Heopranuyeckasi XuUMHSI.
Tema 1. TeopeTnueckne 0CHOBbI XHMHH. 14 14 12 2
Tema 1.1 Xumunueckuii anement. Atom. Anpo atoma, 2 2 2 -
H30TONBL. DJIEKTPOHHAsE 000JIOUKA.
Tema 1.2 ITepnonnueckuii 3akoH u Ilepnonuueckas 2 2 2 -
cuctema xummudeckux sneMmeHToB JI 1. Menneneena.
Tema 1.3 Ctpoenue BemecTBa. XuMU4eckast CBsi3b. Bumsl 2 2 2 -
XUMUYECKOU CBS3H
Tema 1.4 ITonsitue o nucnepcHeix cucteMax. McTunHbIe n 2 2 2 -
KOJUJIOU/IHbIE PACTBOPBIL.
Tema 1.5 Xumuueckas peakuus. Knaccudukarmst 2 2 2 -
XUMHUYECKNX peakunii. CKOpOCTb pEaKIIH.
Tema 1.6 Dnextponurnueckast nuccounanusi. CUIbHbIE U 2 2 2 -
cnabbie 371eKTponuThl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakLuu.
JlaGopaTopuas padora Ne 1. Xumudeckue peakLuH. 2 2 - 2
ITonydenne kucnopona pasaokKeHUEM NEPOKCUIA
BOAOpOAa U(MJIM) IEPMAHTaAHATA KaJIHsl.
Tema 2. Heopranuueckass xumus. 18 18 12 6
Tema 2.1 Hemeramnel. 1lonoxeHnne HeMeTawoB B 2 2 2 -
[lepuonunyeckoi cUCTEME XUMUUECKUX 3JIEMEHTOB
A U. MenneneeBa 1 0COOEHHOCTH CTPOSHHSI aTOMOB.
Du3nuecKue CBOMCTBA.
Tema 2.2 XuMuueckne CBONCTBA BAXKHEMIIINX HEMETAJIJIOB. 2 2 2 -
[IpuMeHeHNEe BAKHEMIINX HEMETAJJIOB U UX COETUHEHHUI.
Tema 2.3 Metannsl. [lonoxxenue meTannos B 2 2 2 -
[Iepuonnyeckoi cuCcTEME XUMHUECKUX 3JIEMEHTOB
J .. Menpneneesa. Obmue ¢pusuydeckue CBOWCTBA
METaJLIOB.
Tema 2.4 CrinaBbl MeTaJUIOB. DJIEKTPOXUMHUUECKUN Psilt 2 2 2 -
HApPsKEHUH METaJUIOB.
JlaGopaTopuas padora Ne 2. McneltaHne pacTBOpOB 2 2 - 2
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KHUCJIOT MHANKaTOpamMu. B3anmoselicTBre MeTamioB ¢
KHuciiotamMu. B3zauMoneicTBre KUCIIOT ¢ OKCUIAMHU
MeTaJlyioB. B3anmoaelicTBie KUCIOT ¢ OCHOBAHUSIMHU.
B3anMoneicTBie KHUCIIOT C COJISIMH.

Tema 2.5 XumMuueCcKkre CBONCTBA BAXKHEUIITNX METAJIJIOB
(HaTpui, Kanuii, KaJbIMi, MATHUHA, aTFOMUHUM, [IUHK,
XPOM, JKeJIe30, MEJTb) Ml UX COSTMHEHHUIA.

Tema 2.6 O0mmme crnocoOb! MOMYYEHUsT METAJJIOB.
[IpuMeHeHne METaJUIOB B ObITY M TEXHHUKE.

JlaGopaTopuas padora Ne 3 Vcnibiranue pacTBOpos
ieaoue nHAMKaTopamu. BzanmoneicTeue mwenoden ¢
comsimu. Pa3noskeHre HepaCTBOPUMBIX OCHOBAHUH.

JlaGopaTopuas padora Ne 4 BzaumoneiicTsue coneii ¢
MeTaiamMu. B3aumopernicteue cosel Apyr ¢ APyrom.
I'unponus coneli paznuuHoro tuna. Peakuus 3amenieHus
MeEM JKeJIe30M B PacTBOpE METHOTO KyInopoca.

Tema 3. Xumus 1 ;KU3Hb.

o

~o

~o

Tema 3.1 Henosek B MUpe BEIECTB U MATEPUATIOB. XUMUS
U 3I0POBBE YETOBEKA

Bceero Bo I cemecTpe

34

34

26

I1 cemecTp

Pasznen 2. Opranuyeckasi Xumusi.

Tema 4. TeopeTudyeckne 0CHOBbI OPraHHY€CKOH XHMHH.

Tema 4.1 IIpeamer oprann4eckoil XUMHUU: €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MIOJy4YECHUH
HOBBIX BELECTB U MaTEPUAJIOB.

Tema 4.2 Teopust CTPOCHUSI OPraHUYECKUX COCTUHEHUI
A M. byTaepoBa, €€ OCHOBHBIE TTOJOKEHUSI.

Tewma 4.3 IIpencraBnenue o knaccuuxanuu
OpraHU4ecKux BemecTs. HoMeHknaTypa Oprann4ecKkux
COeAVHEHUN

JladopaTopuas padora. OOHapykeHHe yriepoaa u
BOZIOPOZIa B OpraHnyeckoM coeanHeHnu. OOHapy KeHHne
TaJIOTEHOB.

Tema S. Yraesoaopoasl.

12

12

Tema 5.1 AnxaHbl: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM
psia.

Tema 5.2 AnkeHbl: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM
psia. AJKagueHsbl.

Tema 5.3 AJKUHBI: COCTaB H OCOOEHHOCTH CTPOEHHS,
rOMOJIOTMYECKUH psifl. ALIETHIIEH — MPOCTENIINM
MIPECTaBUTENb aJIKHHOB. ApeHbl.

Tema 5.4 IIpupoaHble HCTOYHUKH YIJI€BOJOPOIAOB.
IIpuponHslii ra3 u nonyTHele HedTsaHbIe ra3el. HedTs 1 €
npoucxoxaeHne. KaMeHHbIN yronb

JladopaTopuas padora. O3HaKOMJIEHUE C KOJIeKLue
00pa31oB HeGTH U MPOAYKTOB €€ MepepadOTKU.

Tema 6. Kucjiopoacoaepxammue opraHudecKue
cOoeJUHEeHHUsI.

Tema 6.1 IIpenenbHble ONHOATOMHBIE CIUPTHI. MeTaHOI 1
STAHOJ. CTPOCHHE, PU3NUECKHE U XMMHYECKHE CBOWCTBA.
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MHOroaTOMHbIE CIUPTBL

Tema 6.2 @eHomn: CTpOSHHE MONEKYJIbI, (PU3HUECKUE U 2 2 2 -
XHUMHUYECKHEe CBOMCTBA. AJ'IbI[eFI/II[bI U KEMOHBbL.
®dopmanbaerun, aneranpaerus. OqHOOCHOBHBIE
npeaeabHbie KApOOHOBBIE KUCIIOTHL

Tema 6.3 YrneBonpl: cocTas, KiacCH(PHUKAIHS YTIEBOAOB 2 2 2 -
(MoHO-, nu- 1 monucaxapuel). Kpaxman u nemmonosa kak
NPUPOIHBIE TOJIUMEPDL

JladopaTopuas paGora. B3aumoneiicTBue IiIrOKO3bI U 2 2 - 2
caxaposbl ¢ ruapokcunom menu (I1). Kauectsennas
PEaKIyst Ha KpaxmaJl.

=)
=)
S
S

Tema 7. A3oTcoaep:kaniue OpraHu4ecKHe COeTHHEHHsI.

Tema 7.1 AMUHOKHCIIOTHI Kak aM(pOTEPHbIE OPTraHUYECKHE 2 2 2 -
coenuHeHus. Pusnyueckue
1 XMMHUYECKHE CBONWCTBA aMHUHOKHCIIOT.

Tema 7.2 benku kak NPUPOAHBIE BBICOKOMOJIEKYJIIPHBIE 2 2 2 -
coenuHenus. [lepBruyHasi, BTOpUUHas U TPETUYHAsS
CTPYKTypa OenkoB. XUMUYECKHE CBOWCTBA OEJIKOB

JlaGopaTtopuasi padora. PacTBopeHue O6enxoB B Boze. 4 4 - 4
ObHnapy:xeHne 0e1KoB B MOJIOKE U B MSCHOM OYJIbOHE.
JleHatypaums pacTBopa Oeka KypHHOTO SIHIA CIIMPTOM.

Tema 8. BbICOKOMOJIEKYJISIPHBIE COEIHHEHMUS]. 8 8 4 4
Tema 8.1 OCHOBHBIE IOHATHS] XUMHUH 4 4 4 -
BBICOKOMOJICKYJIAPHBIX COSAMHEHUN: MOHOMED, MOJIHMED.

JladopaTopuas padora. O3HaKOMJIEHUE C KOJIeKLuel 4 4 - 4
Kay4yKOB U 00pa3lamMu M3AeJui 13 Pe3HHBL.

Bcero Bo 11 cemecTpe 44 44 28 16
Hroro 78 78 54 24

4.3 TeMbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KaxapM OOyYarOIIUMCS BBITOJHSIETCS MHIUBUIYAJIbHBIA MPOEKT MO OTHOH
WIA HECKOJbKUM IUCHUIUIMHAM, 32 CUET BpPEMEHH, OTBEACHHOTO Ha W3YYCHHE JUCLUILTUHBI
(PenepanbHBIli  TOCYIapCTBEHHBI  0Opa3oBaTENbHBIA  CTaHAApT cpenHero (MmMoOsHOro) — obmiero
oOpa3oBaHus, yTBep KAeHHBIN nprkazoM MuHoOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

. AHaJIU3 Ka4eCTBa HEKOTOPBIX MPOAYKTaX.

. AHanM3 Ka4eCTBEHHOI'O COCTaBa K€BATEJIbHBIX PE3UHOK.

. AHan¥3 NMUINEBbIX J0OABOK B MPOAYKTAX MUTAHUS, UX BIIUSHUE HA 3[I0POBbE YEJIOBEKA.
. AHTPOTIOT€HHBbIE UCTOYHUKH 3arpsI3HEHUS BO3AyXa Ha TEPPUTOPUHU LITKOJBI.

. buopaznaraemslie monuMeps — ymakoBka Oyaymero.

. BUOCHHTE3 aMUHOKHCIIOT U HYKJICOTUAOB B OPraHU3ME.

. BuocuHTE3 TMNMUIOB B JKUBOTHBIX TKAHSIX.

. BuocuHTe3 yrieso 0B B OpraHu3Me.

. buc-henon, win Bpen miacTUKOBO MOCY ABL

. Buramun A u ero Ouosiorudeckasi poib.

. AMUHOKHCJIOTBI U UX OUOJIOTHYECKAas POJIb.

. Buramun 1 u ero 6uosorudeckast posib.

. Buramun C u ero 6uosnoruueckas poJb.

. BnustHre aBTOMOOMIIBHOTO TPAHCIIOPTA HA SKOJIOTHIO TOPOAa .

. BnusiHue ObITOBOM XMMHH HA 3KOJIOTHUIO U 3JIOPOBBE YEIOBEKA.

. BnusiHMe MarHUTHBIX MOJIEN HA BCXOXKECTb U POCT PACTEHUI.

. Bnusitnue MuHepanuzanuy, TeMIepaTypbl © MAarHUTHOTO TIOJISI HA 3JIEKTPOTPOBOAHOCTD BOJIBI.

0 ~J N N bW
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SO kWD —= O
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18. BiusiHue COTHEYHOUM aKTUBHOCTH HA MOBEICHNUE YETIOBEKA.
19. Biusinue pU3NKO-XMMHUYECKUX CBOMCTB CHHTETUYECKUX MOIOIINUX CPENCTB Ha MX MOIOLIEE IeHCTBUE.
20. BiusiHue yasi v kode Ha aKTUBALMIO TPOMOOLIUTOB.

5. YCJOBUS PEAJIN3AIINN ITIPOTPAMMBI YYEBHOM TUCIIUILINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoOe o0ecrneyeHHe
Peanmuzanus yueOHON AUCHUIUTUHBI OCYIECTBIISIETCS B yueOHOM KaOuHeTe « XUMUS .
ObopynoBanue yueOHOro kabuHeTa!

—  TIOCAJI0YHBIC MECTa MO KOJUYECTBY O0YUArOIIUXCS;

—  pabodee MeCTO MpernofaBaTes,

- KOMIUICKT yqe6HO-MeTOHquCKOﬁ AOKYMECHTAlUU.
TexHuueckue cpencTsa 0Oy4eHus:

- KOMIIBIOTEP € JIMUEH3UOHHBIM IPOIr'paMMHBIM o6ecnequI/IeM;

— Tenesu3op Panasonic,

—  DKpaH,

— Illxana BOOOpOAHBIX MOKas3aTenen pH;

- DJeKTPOXUMHUYECKUH psif HANpsKEHHUs] METaJLIOB,;

- Ilepuoguueckas cucrema snementos .M. Menneneesa.

- KoporpancnopaHTsl O BCEM TEMaM TUCLUILIUHBI XUMUS

- Mogenu aTOMOB U MOJIEKYJI,

- Ilepuonuueckas cucrema snementos .M. Menneneesa.

5.2 UndopmannonHoe odecneuenne 00y deHust
s peanusanuy mporpamMmbl B OHMOIHOTEUHBIH (POHI BXOAAT yUeOHHMKH, YueOHO-METOIUIECKHE
komruiekTol (YMK), obecneunBarommne 0CBOCHHE YIEOHOM AUCHUTUIUHBL « XUMUSD .
IMeuaTHble u3ganus
OcHoBHas uTEepaTypa

1. Pynsuruc, I'E.. Xummusa. 0a30Bblii ypoBeHb : y4eOHHMK sl 0Opa3OBaTENbHBIX OPTaHU3ALUM,
peanu3yromux o0Opa3oBaTebHbIE MPOrpaMMbl cpemaHero mnpodeccuonampHoro oodpasosanus / [ E.
Pynsutuc, @ .I'. ®enbaman — Mocksa : [Ipocsemenne, 2024. — 336 c.

2. Au¢unorenoBa, M. B. Xumus : yueOHUK W TPAKTHKyM Ui CpemHero mnpodeccroHalbHOro
obpasosanusi/ U. B. Audpunorenorsa, A.B.badkos, B. A IlonkoB. — 2-e¢ wu3m., uCOp. W JOM. —
Mocksa : UznatensctBo FOpaiit, 2024. — 291 ¢. — (IIpodeccronanbuoe odpasoBanue). — ISBN 978-5-
534-11719-6. — Texkct : anekrponsbiii // OOpaszoBatenpHas tuiatpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/538526 (nara obparenus: 06.06.2024).

JonoTHUTe/IbHAS JIUTEPATypa

3. Xumusi. 3amauHuk . y4eOHOe mocobue st cpemHero mnpodeccuoHanibHOrO oOpa3oBaHwMs /
0. A. Jlebenes [u np.]; nmox obmeli penakumeii I'. H ®aneesa. — Mocksa : M3narensctBo FOpaiir,
2024. — 236 ¢c.— (IIpodeccuonanpHoe obpasoBanue). — ISBN 978-5-9916-7786-8. — Tekcr
snekTpoHHbIid // OOpasoBarenbHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537886
(nata obpamenus: 06.06.2024).

4. Tynukun, E. M. Xumumsa. B 2 u. Yacte 1. OOmass u HeopraHuveckas XUMHUS . YIEOHUK IS
cpennero mpodeccuoHanbHoro odpasosanusi / E. V. Tynukun. — 2-e uzn., ucnp. u gomn. — MockBa :
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6. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOI

JUCIHUATUINHBI

KOHTpO.]'Ib " OLCHKa PE3YJbTATOB OCBOCHHA AUCHUIIIMHBI OCYLICCTBIIAIOTCA MPENOgaBaTCiIcM B
nmpouecce NpoOBCACHUA MPAKTHYCCKUX 3aH$ITI/II\/'Ij OLCHKH OTBCTOB HAa KOHTPOJIBHBIC BOIPOCHI, a4 TAKIKE

BBITTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWBUAYAJIBHBIX SaHaHHfI.

PesyabTaTnl 00yueHus

MeTtoabl KOHPOJIA H
OLICHKH Pe3yJbTATOB

o0yueHust
[IpenmerHbIe pe3yabTaThl OCBOCHHS Kypca « OpraHuyeckast XUuMHUsD OueHka NepeuncaIeHHbIX
OTpaxaroT: pe3yabTaToB  OOyYeHHUs
—  cOopMUPOBAHHOCTD MPEACTABIEHUH O XUMUYECKOW COCTABJISFOIICH pA BBIIOJIHEHUN
€CTEeCTBEHHO-HAYYHOH KapTUHBI MUPA, POJIH XUMHUHU B TIO3HAHUH SIBJICHUM 3aaHUI Ha
IpUPOBI, B POPMUPOBAHUY MBIILICHUS U KYJIBTYPBI JUYHOCTH, €6 MPAKTHYECKHUX
(yHKIHMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM ISl pELISHUS MPAKTHYECKUX | 3aHATUAX, TEKyIIeM |
3a/1a4 ¥ 3KOJIOTHYeCcKkr 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U pyOeXKHOM KOHTpoOJIe -
MIPUPOIHON Cpene; YCTHBII onpoc,
—  BJAJAEHHUE CUCTEMOW XMMUYECKUX 3HAHUI, KOTOPAsk BKJIIOYAET: TECTUPOBAHUE.
—  OCHOBOIOJIATAIOIINE MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, Ouenka B paMKax
3JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJJIEHTHOCTD, MPOMEKY TOUHOH
3JIEKTPOOTPULIATENIBHOCTD, XUMHUECKAsI CBA3b, CTPYKTYpHast GopMyJa aTTCCTALUH.
(pa3BépHYyTas U COKpAIIEHHAs ), MOJIb, MOJISIPHASI MAacCa, MOJIIPHBIN 00BbEM, nuddepeHIpoBaHHbIA

3a4erT.

yTJAePOAHBIH cKeneT, QyHKIMOHAIbHAS TPYIINA, PAAUKAJ, H30MEpHS,
H30MEPbI, FTOMOJIOTMYECKUI Psil, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPO U
a30TCOAepIKALINE COSAMHEHH s, MOHOMED, MOJIUMEp, CTPYKTY PHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COSTUHEHHS);

—  TEOpUH W 3aKOHbI (TEOPHsl CTPOSHHSI OPraHUYeCKUX BemecTs A .M.
byTnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);

—  3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMHUH,

—  MHPOBO33pPEHYECKHE 3HAHMS, JIS)KAIUE B OCHOBE MOHUMAHHMS
NPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJOTHYECKIEe
CBEJIEHHsI O CBOICTBAX, COCTABE, MONYYEHHU 1 OE30MaCHOM HCIOIb30BAHUH
BKHEHIINX OPraHMYECKHX BELIECTB B ObITY U MPAKTHYECKON AesITeIbHOCTH
YeJIOBEKa,;

—  cpOpMHUPOBAHHOCTb YMEHHI BBISBISITh XapAKTEPHbIC PU3HAKH
MOHSITHH, YCTAHABJIMBATh UX B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIIME MOHSTHS MPH OMMCAHHH COCTAaBa, CTPOSHHS U
MPEeBpaLIEHUN OPraHUYECKUX COCUHEHU,

— [0 chopmupoBaHHOCTb YMEHHI HCIOJIB30BATH XUMHUYECKYIO CHMBOJIUKY
111 COCTABJICHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH,
COKpaIIEHHOI) (hOpMyJT OPraHMYECKHIX BEUISCTB U YPABHEHUH XUMHUECKIX
peakLuii, N3roTaBJINBATh MO MOJIEKYJI OPraHUYECKUX BELIECTB JJIsI
WUTIOCTPALIMHU X XMMHYECKOr0 U MPOCTPAHCTBEHHOI'O CTPOSHHS,
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—  copMUPOBAHHOCTb YMEHHH yCTAaHABINBATH MPUHAJIEKHOCTD
U3yYEHHBIX OPTAHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K
OTIpeneNEHHOMY KJIacCy/TpyIie COeTUHEHNH (yTIeBOJOPOIbL, KUCIOPO U
a30TCOAEPIKALIIE COSTUHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSTMHEHMST), 1aBaTh
UM Ha3BaHWs MO cuctemarnueckoil HomeHkiarype (IUPAC), a Takxke
MPUBOUTD TPUBHAIbHBIC HA3BAHUS OTIEJIbHBIX OPraHUYECKUX BEIIECTB
(3THIIEH, IPONHIIEH, ALETHIIEH, STHJICHTJIUKOJb, TIHIEPHH, (HEHOI,
¢dbopManbaerun, aneTanbIeru, MypaBbUHAs KUCJIOTA, YKCYCHAsl KUCIIOTA,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIFOK03a, PPyKTO3a, Kpaxmal,
LIEJUTEOJI03a, TIIMLHH),

—  copMHUPOBAHHOCTb YMEHUSI ONPENENSITh BUAbI XUMHUYECKOW CBSI3U B
OpPraHUYEeCKUX COSTMHEHUSIX (OUHAPHBIC U KPATHBIE),

—  cOopMHUPOBAHHOCTb YMEHHUS MPUMEHSITD TTOJIOKEHHSI TEOPUH CTPOCHUSI
opranndeckux Bemmects A.M. bytneposa nist 0ObsICHEHUS 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX COCTABa U CTPOCHUS, 3aKOH COXPAHEHHS MaCChI
BEIIECTB,;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BaTh COCTAB, CTPOCHHUE,
bUzNYecKre U XUMUYECKUE CBOWCTBA TUITMYHBIX MIPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STUJICH,
NpOMNuJIeH, aueTuieH, Oytanuen-1,3, metunOyranueH- 1,3, 6eH307, METaHO,
STaHOJ, STHJICHTJIUKOJIb, TIUIEPHH, (EHO, alleTalbIeTu, MypaBbUHAs 1
YKCYCHasl KUCJIOTBI, TJIFOK03a, KpaxMall, [eJUTI0JI03a, AMUHOYKCY CHasI
KHCJIOTA), WLTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXAY HUMHU
yPaBHEHUSIMU COOTBETCTBYIOLINX XUMHUYECKUX PEAKLIUNA ¢ UCTIOJIb30BAHUEM
CTPYKTYPHBIX hOpMYy I,

—  copMHUPOBAHHOCTb YMEHHUS XaPAKTEPU30BATh HCTOYHUKHU
YTJIEBOAOPOIHOTO ChIPbs (HE(Th, MPUPOIHBIA ra3, yroJb), CIOCOOBI UX
nepepadOTKH U MPAKTHYECKOE MPUMEHEHHUE MTPOAYKTOB NMepepadOTKH;

—  cOopMHUPOBAHHOCTb YMEHHI MPOBOIUTE BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOTMYECTBA HCXOIHOTO BEUIECTBA MU
NPOAYKTAa PEAKLHUHU IO U3BECTHBIM Macce, 00bEMY, KOJUUECTBY OIHOTO M3
UCXOIHBIX BEIIECTB MJIA MPOAYKTOB PEAKIIHH ),

—  copMHUPOBAHHOCTb YMEHHI BIAAETh CHCTEMON 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU TP H3YUEHUU
BEIIECTB U XUMUYECKUX sIBJICHHI (HAOMI0IeHUe, U3MepPEHUEe, SKCIIEPUMEHT,
MOJIEJTUPOBAHHKE), UCTIOJIb30BATh CUCTEMHBIC XUMHUYECKIE SHAHUS IS
MPUHSITHSI PELIeHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C
BEIIECTBAMU U UX MPUMEHEHHEM,

—  ¢(hOpMHUPOBAHHOCTb YMEHUH COOIIOATh MPaBUIIa OJIb30BAHHS
XUMHYECKOH nmocyaoi u naboparopHbIM 000pyIOBaHHEM, a TAK)KE MPaBUIIA
oOpaleHus ¢ BeIeCTBAMU B COOTBETCTBUH C WHCTPYKIHSIMH 10
BBITIOJTHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB;

—  copMHUPOBAHHOCTb YMEHHH IJIAHUPOBATH U BBITIOJHATH XHMHYECKHIA
SKCTIEPUMEHT (TIpeBpaIeHUs] OPTAHMYECKHUX BEIIECTB MPU HATPEBAHUH,
MOJIy YeHHE HTHJIEHA U U3yUEHHE er0 CBOICTB, KAUECTBEHHbIE PEAKLIIH
OpPraHUYECKUX BEIIECTB, ACHATypanus OEJKOB NIPH HATPEBAHWH, [IBETHBIE
peakuu OeNKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKHU O0€30MaCHOCTH MPH
oOpalleHnH ¢ BeIecTBaMu 1 JadopaTOpHBIM 00OPYIOBaHUEM,
MPEICTABIISATh PE3YJIbTATHI XUMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3aIucu
ypaBHEHUH COOTBETCTBYIOIINX Peakiuil U GopMyIUpOBaTh BHIBOABI HA
OCHOBE 3TUX PE3YJIbTaTOB,;

—  cOpMHUPOBAHHOCTh YMEHHUI KPUTHYECKU AHATH3UPOBATh XUMUIECKYIO
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UHPOPMALIHIO, TTOJYYaeMYI0 U3 Pa3HBbIX HCTOYHUKOB (CPEICTBA MACCOBOM
uHpopmanmu, THTEpHET U ApYyrux);

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH COOMIOAATh MPaBHIIA SKOJOTHYECKU
11eJ1ecO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOH NEATENBHOCTH B LENSAX
COXPAHEHUs CBOErO 30POBbsl U OKPYKAKOIIEeH NIPUPOIHON Cpeasl,
OCO3HaBaThb ONACHOCTb BO3/AEMCTBHS Ha JKUBbIE OPraHU3MbI ONPeaeIEHHBIX
OpraHMYeCKHUX BeLeCTB, TOHUMasl cMbIc nokasarens 11K, noscHaTh Ha
pUMeEpax CrocOObl YMEHBIICHHS U PEAOTBPAILEHUS UX BPEIHOTO
BO3IEHCTBUS HA OPraHU3M YeJIOBEKa;

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca « O01mas n HeopraHudeckas
XUMUSD OTPaKaroT:

—  copMHUPOBAHHOCTD MPEACTABIEHUH: O XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHO-HAayYHON KapTUHBI MUPA, POJIM XUMHUHU B [IO3HAHUM SIBJIEHUU
npUPOABL, B POPMHUPOBAHUH MBILUICHUS U KYJIbTYPbI IUYHOCTH, €€
(YHKIIMOHAIBHON IrPaMOTHOCTH, HEOOXOAMMOM [T PEIIEHUS MPAKTUIECKIX
3a71a4 U HKOJIOTHYeCKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHON cpene;

—  BJaJIeHHUE CUCTEMOM XUMHUYECKUX 3HAHUI, KOTOpas BKIIOYAET:

—  OCHOBOIOJIAraroIINe MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOTI, S-,
p-, d- anexTpoHHBbIe OpOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIT
00BEM, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHUS,
XUMHYECKas CBSA3b (KOBAJICHTHAsI, NOHHAS, METAJUINYECKasi, BOTOPOAHAs),
KpUCTAJNINYeCKas peléTKa, TUIIbl XUMHUYECKUX peakLuii, pacTBop,
BIEKTPOJUTHI, HEAIEKTPOJIUTDI, SJIEKTPOJUTHYECKAs IHCCOLALUS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMUYECKOHN peaKiui,
XUMUYECKOE PAaBHOBECHE),

—  TEOPHUH M 3aKOHBI (TEOPHSI HIEKTPOIUTHUECKON TUCCOLIHALINH,
nepuoauyeckuil 3akoH .M. Menneneena, 3ak0OH COXpaHEHHUsI MacChl
BELIECTB, 3aKOH COXPaHEeHMsI U MTPEeBpallleH!s] SHEPTUH ITPU XUMUYECKUX
peaKIusIX ), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIeXKallle B OCHOBE MTOHUMaHUSA IPUUUHHOCTH
U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOrHIeCKIe CBEIEHHSI O
CBOWCTBAX, COCTABE, NMOJIYYSHUN U O€30MaCHOM HCIIOJIb30BAHNUH BaJKHEHIIINX
HEOPTaHWYECKHUX BEIIECTB B ObITY M MPAKTHYECKOH AeSTEIbHOCTH YEJIOBEKa;
—  ¢(hOpMHUPOBAHHOCTb YMEHHUH BBIBIISITH XapaKTEPHBIEC IPU3HAKH
MOHSTHH, yCTaHABJIMBATbh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOLIME TIOHATHS IIPU ONHUCAHUN HEOPTaHUUECKUX BELIECTB U UX
MpeBpaLleHUH;

—  ¢(pOpMHUPOBAHHOCTb YMEHHUH HCITOJIb30BATh XUMHUYECKY CHMBOJIHKY
1T COCTaBleHHs (POPMYJT BEIIECTB U YPAaBHEHUH XUMUYECKIX PEAKLIUH,
cucremMatnieckytro HomeHknarypy (IUPAC) u TpuBuaibHbIe HA3BaHUS
OTHENbHBIX HEOPTaHUYECKUX BELIeCTB (YrapHbIi ra3, yriIeKUCbIi ras,
aMMHUaK, raléHas U3BeCTb, HerauéHasi U3BeCTb, MUTbEBAs COJa, MUPUT U
Apyrue);

—  ¢hOpMHUPOBAHHOCTb YMEHHUH ONPENeNsATh BAJIEHTHOCTb U CTENEHb
OKHCJIEHUS] XUMHUYECKUX 3JIEMEHTOB B COEJUHEHUAX Pa3JIMYHOrO COCTaBa,
BUJ XUMHUYECKOH CBsI3M (KOBAJCHTHAS, HOHHASI, METAJJTMYECKas,
BOZIOPOJIHAS) B COEAMHEHUSIX, THIT KPUCTAJUTMYECKOH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAst, MOJIEKYJISIPHASI, HOHHASI, METAJUINYECKasl), XapaKTep
Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COESAUHEHUI],

—  ¢(hOopMHUPOBAHHOCTb YMEHHUH yCTaHABINBATh MPUHAJIE)KHOCTD
HEOPTaHWYECKHX BEIIECTB 110 UX COCTaBY K ONPEAETEHHOMY KJIAcCy/Tpymie
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COeqMHEHNH (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbL, OKCHUJIBI,
OCHOBaHMsI, KHCJIOTBI, aM(pOTEPHBIE THAPOKCHIIBI, COJH);

—  ¢(hOpMHUPOBAHHOCTb YMEHUH PACKPBIBATH CMBICII MEPUOTUIECKOTO
3akoHa /.M. MeHneneesa 1 IEMOHCTPUPOBATD €r0 CUCTEMATU3UPYOLIY IO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BATh JIEKTPOHHOE CTPOSHHE
aTOMOB XMMHUYECKUX 3J1€MeHTOB 1—4 nepuonos llepuonnueckoil CUCTEMBI
xuMudeckux syemenTos J{ M. Menneneena, HCHONB3Y s MOHSITHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTANINY, KIHEPTETHUECKNE YPOBHIY, OOBSICHITH
3aKOHOMEPHOCTH U3MEHEHHs] CBOMCTB XUMHUYECKUX SJIEMEHTOB U UX
COeAMHEHUH Mo nepuoaaMm U rpynnam Ilepuonnueckoit cucteMbl
xumMuaeckux snemenToB JI. 1. Menneneena,

—  ¢(hOpMHUPOBAHHOCTb YMEHUH XapaKTepH30BaTh (OMUCHIBATD) O0IIHE
XUMHUYECKHE CBOICTBA HEOPTaHUYECKUX BEIIEeCTB Pa3JINYHbIX KJIacCOB,
MOJTBEPKAATh CyIl€CTBOBAHUE MEHETUUECKON CBS3U MEXIY
HEOPraHMYeCKUMH BEIEeCTBAMU C TOMOLIBI0 YPaBHEHHUI COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUIL,

—  ¢hOpMHUPOBAHHOCTb YMEHUS KJIACCUPUIIUPOBATH XUMHUECKNE PEAKLIUU
— IO pa3JMYHBIM MPU3HAKAM (YHCIy M COCTABY PEarupyIOIINX BEIECTB,
TermIoBoMy 3P PeKTy peakiuu, N3MEHEHUIO CTENeHEH OKUCIICHUS
3JIEMEHTOB, OOPATHMOCTH PEAKIMH, YUACTHIO KaTaJH3aTopa);

—  ¢(hOpMHUPOBAHHOCTb YMEHUH COCTABIIATh YPABHEHHS PEAKLIHI
Pa3IMYHbIX TUIIOB, NIOJHbIE U COKPAILEHHbIE YPAaBHEHUS PeaKLUil HOHHOTO
oOMeHa, yUNThIBasl yCIIOBHSI, TPU KOTOPBIX 3TH PEAKLIUU HAYT A0 KOHIIA;

—  ¢(hOpMHUPOBAHHOCTb YMEHUH MPOBOAUTH PEAKLIMH, TOATBEP KAAIOIINE
Ka4ueCTBEHHBII COCTaB Pa3IMYHbIX HEOPraHMYECKNX BELECTB, PacllO3HaBaTh
OTBITHBIM My TEM HOHBI, IPUCYTCTBYIOLHE B BOAHBIX PACTBOPAx
HEOpPraHMYeCKUX BELIECTB;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH PaCKPBIBATDH CYIIIHOCTh OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUI OCPEACTBOM COCTABJIEHMSI SJIEKTPOHHOIO
OanmaHca 3TUX peaKInii;

—  ¢(hOpMHUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peaKkIuy OT Pa3MUHBIX (PAKTOPOB; XapaKkTep CMEIICHHUs
XUMHUYECKOTO pPaBHOBECHs B 3aBUCHMOCTH OT BHELIHErO BO3AEHCTBUS
(mpunnyn Jle Ilarense);

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH XapaKTePHU30BaTh XHMHUYECKHE TIPOLIECCHI,
Jiexalye B OCHOBE NMPOMBIIIIEHHOTO MOJYUY€eHUsl CEPHON KUCIIOTSI,
aMMUaKa, a Tak:ke CPOPMUPOBAHHOCTD MPEACTABICHUH 00 OOIIMX HAYYHBIX
NPUHIUNAX U SKOJOTHYECKUX MpobiieMax XMMUYECKOrO MPOU3BO/ICTBA,;

—  ¢(pOpMHUPOBAHHOCTb YMEHHUH MPOBOAUTD BHIYUCICHHUS C
HCIIOJIb30BaHKUEM MOHATHUS «MACCOBasl 10JIs BELLECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH ra30B MPU XUMHUYECKIX PEAKLUSX, MACChI BEIIECTBA
W 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HITH
00BEMY OJJHOTO M3 YUACTBYIOLIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 dexTa
peakLy Ha OCHOBE 3aKOHOB COXPaHEHUs] MacChl BELECTB, IPEBpaLIeHUs U
COXpaHEeHUs SHEPIUH;

—  ¢(hOpMHUPOBAHHOCTb YMEHHUH COOIIOATh MPaBHIIa OJIb30BAHHMS
XUMHYECKOH nmocy o u 1abopatopHbIM 000pyIOBaHUEM, a TAK)KE MPaBUIIA
oOpalleHns ¢ BeLIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUSMH 10
BBIMOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB,;

—  ¢hOopMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATD U BBIIOJIHATD XUMHUYECKHUH
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SKCIEPUMEHT (Pa3JIOKeHHE MePOKCHIa BOJOPOAA B IPUCYTCTBUN
KaTaJIN3aTopa, ONPEAETICHNE CPEbl PACTBOPOB BELIECTB C IIOMOIIBIO
YHUBECPCATBHOTO HHAUKATOPA, BJIUAHHUE PA3JIMYHbBIX q)aKTOpOB Ha CKOpPOCTH
XUMHYECKOU p€akuuu, p€akiuuu KOHHOTO O6MeHa, KauC€CTBCHHBIC PCAKLIUU
Ha cyJib(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUSI, PelIeHIe
SKCIIEPUMCHTAJBHBIX 3a4a4 110 TEMaM «MeTannae» U ((HeMeTaJ'IJ'IbI))) B
COOTBETCTBHU C MPAaBUJIaMU TCXHUKHU 0e30ImacHOCTH npu O6paL[[eHI/II/I C
BEIECTBAMU U JJA0OpPaTOPHBIM 000PYIOBAHUEM, NIPEACTABIISATH PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B (pOpMe 3aNHICH Y PaBHEHHI
COOTBETCTBYIOIINX peakUni U GOPMYIUPOBATH BBIBOIBI HA OCHOBE 3THX
pe3yJbTaToB;

—  copMUPOBAHHOCTb YMEHHUI KPUTHYECKU AaHATH3UPOBATh XUMUYECKYIO
uH(pOpMALHIO, Oy YaeMyI0 U3 PA3HBIX HCTOYHHUKOB (CPEACTBA MACCOBOI
KOMMyHUKauu, UHTepHeT u apyTuX);

—  cpOpMHUPOBAHHOCTb YMEHHIT COOJIIOAATH MPaBHIIA SKOJIOTHYECKH
11eJ1ecO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOH NEATENBHOCTH B LENSAX
COXPAHEHUs CBOErO 30POBbsl U OKPYKAKOIIEeH NPUPOIHON Cpeasl,
OCO3HaBaTh OIIACHOCTDb BOSHeﬁCTBHﬂ Ha JKUBBIC OPTaHU3MbI OHpeI[eJ'IéHHbIX
BCIIECTB, ITIOHUMAasA CMBICJI ITOKAa3aTeIIA HI[K, MOSACHATH HA IPpUMEpPaAX
CIIOCOOBI YMCHBLIICHUA U MPEAOTBPALICHUA UX BPEAHOTO BOSHeﬁCTBHﬂ Ha
OPraHM3M HeJIOBEKa,.
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