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1. Ilnannpyemble pe3yabTaThl OCBOCHHUSI Y4eOHOr0 npeaMera (yriy0JeHHbIH YPOBEHb)
OcBocHHe colepkaHus Y4yeOHOW JUCHUIUIMHBI «XUMHUS» 00€CIeYrBACT JOCTHKCHHE
CTYACHTaMHU CJEIYIOLUX PE3yIbTaTOB:

1.1. JIuuHOCTHBIE Pe3yJIbTATHI

JIMuHOCTHBIE PE3YIbTATHI OCBOCHHUS MpeIMeTa « XUMU» OTPAKarT CHOPMUPOBAHHOCTh
OTIBITA TI03HABATENILHON M MPAKTUYECKOH JIEeATEIFHOCTH 00YyJaONINXCs B POIIECCE peau3aliu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxnanckoro Bocriutanus (JIP1):

- OCO3HaHMsI O0YYaIOLMMHCA CBOMX KOHCTHTYLIMOHHBIX IpaB U 00sS3aHHOCTEH,
YBa)KEHHS K 3aKOHY U TIPABOTIOPAIKY;

- OpPEJCTaBICHU O COLMAIbHBIX HOpPMax W MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHHH B KOJIJICKTHBE;

- TFOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTU IPU CO3/IaHUM YUEOHBIX
IPOCKTOB, PEIICHHH YYEOHBIX W IIO3HABATEIbHBIX 3a/a4, BBHIMOJIHEHUH XUMHYECKUX
9KCHEPUMEHTOB;

- CIOCOOHOCTH IOHMMaTb MW IPUHHUMAaTb MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTHI IPYTHX MPH aHAIN3€E PA3IMYHBIX BUAOB YUeOHOW ACATEIBHOCTH;

2) marproTHueckoro Bocnutanus (JIP2):

- [IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTEYECTBEHHON XUMUM;

- YBOKEHHUS K TPOLECCY TBOPYECTBA B OOJACTH TEOPHHM M TPAKTHUYECKOTO
NOPUIOKEHNUS XMMUH, OCO3HAaHUS TOrO, YTO JAaHHbIE HAyKHM €CTh pE3yJbTaT JUIMTEIbHBIX
HaOJrOIeHNH, KPOMOTIMBBIX JKCIIEPHMEHTAIBHBIX IMMOMCKOB, MOCTOSHHOTO TPyAa YYEHBIX H
NPaKTUKOB,;

- MHTEpeca U MO3HABATEIBHBIX MOTHBOB B IOJIyY€HUH U TIOCIEIYIONIEM aHAIIN3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) nyxoBHO-HpaBCcTBeHHOTO BoctuTanus (JIP3):

- HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOT'0 TIOBEJICHHUS;

- CIIOCOOHOCTH OIEHMBATH CHTYAllWH, CBSI3aHHBIE C XMMUYECKUMU SIBJICHUSMU, U
IPUHUMATh OCO3HAHHbBIE PELICHMs, OPHUEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

- TOTOBHOCTH OILIEHHMBaTh CBOE IOBEJEHHE W TOCTYNKHM CBOMX TOBapuILEH C
MO3HIINN HPABCTBEHHBIX M ITPABOBBIX HOPM U C YUETOM OCO3HAHHUS MOCIEICTBHIA MOCTYIIKOB;

4) hopMupoBaHHs KyJIbTYpPbI 370poBbs (JIP4):

- MOHUMAHUs IIEHHOCTeW 370pOBOTO W  Oe3omacHoro oOpasa  IKW3HH,
HEOO0XOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY
3JI0POBEIO;

- coONIIo/IeHHsT TpaBWJl 0€30MacHOro OOpalleHUs C BeIIeCTBaMH B OBITY,
MTOBCETHEBHOM KU3HHU, B TPYI0BOM AESATEIBHOCTH;

- MOHUMAaHMS [IEHHOCTH PaBUJI MHIUBUIYaIbHOTO U KOJUIEKTUBHOT'O 0€3011acHOT0
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIIUX 3I0POBBIO U YKH3HH JFOJICH;

- OCO3HAHMSI MOCJEICTBUM W HENpHUATHS BPEIHBIX MpHUBBIUEK (YrnoTpeOieHus
QJIKOTO0JIs1, HAPKOTUKOB, KypeHus);

5) tpynoBoro Bocnutanus (JIPS):

- KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeIOBATEbCKON
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIESATEIBHOCTH;

- YCTAaHOBKHM Ha aKTHBHOE Y4acTHE B PELICHUHU MPAKTHUUECKUX 3a/ad COLUAIbHOM
HAIPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

- UHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO NMpodeccuil pa3iIndHOro pojaa, B TOM
quCIIe HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHH;
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- YBa)XXEHHUS K TPy, JIOJSM Tpyla U pe3yibTaTaM TPyAOBOM AEATEIbHOCTH;

- FOTOBHOCTM K OCO3HAaHHOMY  BBIOOpDY  HMHAMBHMIYaJbHOH  TpaeKTOPHH
oOpa3oBanus, Oyaymiei mpodeccuu u peann3auui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) skonoruyeckoro Bocrutanus (JIP6):

- 9KOJIOTUYECKH 1IeJ1IeCO00pa3sHOro OTHOLIEHHS K MpPUPOJEe KaK HCTOYHHUKY
CYILLIECTBOBAaHMsI )KU3HU Ha 3eMIIC;

- NOHMMAaHH TJI00AJBHOTO XapakKTepa HSKOJIOIMYECKHX MpoOJeM, BIUSHHS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLIMAIIBHOM CPEIbI;

- OCO3HAHMSI HEOOXOANMOCTH HCIIOJIb30BAaHUS JOCTH)KEHUH XUMHH Ui PELICHUS
BOIIPOCOB PAllMOHAIBHOTO IPUPOAOIOIB30BAHUS;

- AKTHBHOTO HEIPUATHUS NEUCTBUM, IPUHOCAIIUX BPEJ OKPYKAIOIIECH MTPUPOIHOU
cpeie, YMEHMS  INPOTHO3MPOBATH  HEOJArompUsATHbIE  SKOJOIMUYECKHE  IOCIECTBUS
IPEANPUHUMAEMBIX ACUCTBUN U IPEAOTBpALATh UX;

- HaJIMYUS PA3BUTOrO JKOJOTMYECKOIO MBIIUICHMS], SKOJIOTMYECKON KYJBTYpBI,
ONBITA JCATENBHOCTH DKOJIOTMYECKON HANpPABICHHOCTH, YMEHHs PYKOBOJICTBOBATHCS MMM B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOMN U COLIUAILHON MPAKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) ueHHOCTH Hay4yHOro no3uanus (JIP7):

- MHUPOBO33PEHHUs, COOTBETCTBYIOIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
00I11eCTBEHHOM MPaKTUKY;

- NOHUMAaHHMA CTIeNU(UKN XMMHUH KaK HayKH, 0CO3HAHUs €€ poiii B JOPMHUPOBAHUHT
PaLMOHATIBHOIO HAYYHOTO MBIIIJICHHS, CO3JaHUHU LIEJI0OCTHOTO MPE/ICTaBIEHUsS 00 OKpY KaroIieM
MHpE KaK O €IUHCTBE MIPUPOABI M YEIOBEKA, B IO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEU M
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

- yOXIEHHOCTH B 0CO00M 3HAUMMOCTH XHUMHH IS COBPEMEHHOW ITUBWIIM3AINH: B
e€ r'yMaHUCTHYECKON HaNpaBIEHHOCTH U BayKHON POJIM B CO3/ITaHMM HOBOM 0a3bl MaTepUabHOI
KYJbTYPBI, B pEIIEHUH ITI00ATBbHBIX TPOOJIEM YCTOMUNBOTO pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEeBOM W HIKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEAULUHBI,
o0ecreyeHny yCIOBUI YCIEIIHOTO TPYAa U IKOJIOTUYECKU KOM(POPTHON KU3HU KAXKJI0T0 UIeHa
00111eCTBA;

- €CTECTBEHHO-HAy4YHO! I'PaMOTHOCTH: IIOHUMAaHMS CYLIHOCTH METO/0B IT03HAHMS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOIb30BaTh MOJIyyaeMble 3HAHUS JUIs
aHayM3a U OOBSCHEHUS SIBICHUHM OKPYXKAIOUIEr0 MHUpa M MPOUCXOJAINIMX B HEM H3MEHEHMH,
YMEHUS JieN1aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HayYHBIX (PaKTOB M MIMEIOLIUXCS JAHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSTENBHO MCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;

- MHTEpeca K ITO3HAHUIO, UCCIIEN0BATENbCKON ACATEIBHOCTH;

- FOTOBHOCTU M  CHOCOOHOCTM K  HENpepbIBHOMY  OOpa3oBaHHMIO U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMH MO XHMHUH B COOTBETCTBUH C
’KU3HEHHBIMU MTOTPEOHOCTIMU;

- UHTEpeca K OCOOEHHOCTSAM TpyJa B pasiMyHbIX cdepax MnpodheccHoHaTIbHON
JIeATEITbHOCTH.

1.2. MeranpeaMeTHblIe pe3yJabTaThI

MeTaHpe}]MeTHIﬂe PE3YIBTATBEI OCBOCHUSA MPOTrpaMMbl IO XMMHUHW HA YPOBHE CPEAHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

- 3HAYMUMBbIC TSt bopmupoBaHus MHPOBO33PECHUS 00yJaroIHUXCsI
MCKIAUCHUIITIMHAPHBIC (Me)KHpeIIMeTHBIe) 06meHaqubIe MOHATUA, OTPAKAOIIHUEC LECJIOCTHOCTD
HAyYHOU KapTHHBI MHpa U CIEIU(UKY METOIOB MO3HAHHS, UCIOIB3YEMbIX B €CTECTBEHHBIX
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HayKax (Marepus, BELIECTBO, YHEPIHUs, SABJICHHE, MIPOLECC, CUCTEMa, HayYHBIH (PaKT, MPUHIIMII,
TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieloBaHue, HaOII0JeHe, H3MepeHue,
AKCIIEPUMEHT U JIPYTHUE);

- yHUBEpcaJbHble Yy4eOHble AelcTBUS (TIO3HABAaTEIbHbIE, KOMMYHHKAaTUBHBIEC,
perynsTuBHbBIE), oOecneunBaromme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroINXCs;

- CIOCOOHOCTh O0YYaIOUIMXCS MCMHOJIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS WM yHHBEpCAJbHBbIC Y4YeOHBIC ACHCTBHS B I03HABATEIBHOH H
COLIMATILHOM MPaKTHKE.

MertamnpenMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

o [To3naBaTenbHBIE YHUBEpCANIbHBIE YUeOHbIE ACHCTBHS

1) 6a3oBbie goruyeckue aeiicteus (YYI1):

- CaMOCTOSITENIbHO  (OPMYJIMPOBAaTH W aKTyaJW3UpoOBaTh  mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- ONpeneNiaTh UENn JACATENbHOCTH, 3a/JaBas NapaMeTpbl W KPHUTEpPHH UX
JOCTHUKEHUS, COOTHOCUTD PE3YJIbTATHI JEATEIHOCTH C TOCTABICHHBIMU ENISIMU;

- UCTIOJIB30BaTh TPH OCBOCHWUU 3HAHUK TPUEMBI JIOTUYECKOTO MBIIIICHUS:
BBIJICTISITh XapaKTepHbIe MPU3HAKY MOHATHH U yCTaHABIMBATh X B3aMMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOIIUE MOHATHS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

- BbIOMpATh OCHOBAHUS U KPUTEPHUHU IS KJIACCH(PUKALIMU BEIIECTB U XUMHUECKUX
peaKuuii;

- YCTaHABIMBAaTh  MPUYMHHO-CIEACTBEHHbIE  CBS3M  MEXAY  H3y4aeMbIMU
SIBIICHUSIMU;

- CTPOWTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, IelyKTHBHBIE, 10 AaHAJIOTUH ),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX ABIEHHSX, (POPMYyINpPOBATh
BBIBOIBI M 3aKJIIOUCHHS,

- OPUMEHATh B TpOLEcCe MO3HAHMS, UCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJENH, TPEOOPa3OBBHIBATH MOJEIBHBIC TPEICTABICHUS — XHMHUYECKHHA 3HAK
(cuMBOMN) 37€MEHTa, XUMHUeCcKast popMyIia, ypaBHEHHE XUMUYECKON peakKluu — TMPH peIIeHUH
y4eOHBIX ITO3HABATEIbHBIX M TPAKTHUECKUX 3a]ad, MPUMEHSATh Ha3BaHHBIE MOJCIbHBIC
NpPEeJCTaBICHUS JUIsl BBISBICHHS XapaKTePHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMHUECKUX
peaKunii.

2) 6a3oBble uccnenoparensckue aeiictaus (YY12):

- BJIAJIETh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEMIECTB M XUMHUYECKUX
peaKuuii;

- (GOopMyIHpOBATH LEIH M 33a4H UCCIIETOBAHMS, HCIIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
Tt (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIA,

- BJAJETh HABBIKAMU CAMOCTOSITENIbHOI'O IUIAHUPOBAaHMUA W IMPOBEICHHUS
YUEHUYECKUX JKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIOMaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €r0 pe3yjbTaT, (OpMYIHPOBaTh OOOOLIEHHS M BBIBOJBI
OTHOCHTEJIEHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O
IpojieTaHHOM padoTe;

- npuoOpeTaTh  OMNBIT  YYEHWYECKOM  HMCCIeAOBATEIbCKOM U MPOEKTHOMN
NeSITeIbHOCTH, TPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY METOJIOB
pemeHHs MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMIHBIX METOJI0B MTO3HAHUSI.

3) pabota ¢ uandopmarmeit (YY3):

- OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HH(OpMaLUU (HayYHO-TIOMYJISIpHAs
JUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TMOcoOMs, pecypchl HWHTepHeTa),
aHAIM3UPOBaTh HHGMOPMALIMIO PA3IUYHBIX BUIOB U (OpPM NpENCTaBICHUS, KPUTHUYECKU
OLIGHUBATh €€ I0CTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;
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- (dopMyIHpOBaTH 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOABI NPU TOUCKE U
otOope uHpopMaluu, He0OX0AUMOI! J1J1s1 BBITIOJIHEHUS YUEeOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA;

- npuoOpeTaTh ONBIT HCHOJB30BAHUSA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIl U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

- CaMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (POPMY IpECTaBICHUS WH(POpMAINN
(cxembl, TpadUKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKHU U JIPYTHE);

- UCIIOJIb30BaTh HAYYHBIN S3bIK B KQUE€CTBE CPEICTBA MPH paboTe C XUMUYECKOM
uHpOpManuel: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTH4ecKue) 3HAaKH |
CHUMBOJIBI, (hopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

- UCTIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

. KoMMmyHuKaTHBHBIE YHUBEpCalbHbIE YyueOHbIe nerctBus (Y'Y 14):

- 3a/1aBaTh BOIPOCHI MO CYMIECTBY OOCYXJTaeMON TEMBbI B XOJIe¢ IUANOra H/Win
JTUCKYCCHM, BBICKa3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a/1auu;

- BBICTYNaTh C TMpE3CHTAlMell pe3yJbTaTOB IMO3HABATEILHON JEATEIbHOCTH,
MOJYYCHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBIOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTHUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peaju3aliu y4eOHOro MpoeKTa, W (QOPMYIHPOBATH BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHBIX HMCCIEAOBAaHUN MyTEM COIJIACOBAHUS MO3UIUN B X0jA€ 00CYXIeHus U oOMeHa
MHEHHUSMHU.

o PerynsatuBHble yHuBepcanbHble yueOHble aeiictus (Y'Y 5):

- CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NeSITeIbHOCTD, OMpeAessis e€ Ieau W 3a/Ja4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOTUMOCTH
KOPPEKTUPOBAaTh MpeljaraeMblii ajiropuT™M JAEUCTBUNA TIPU BBINOJIHEHHMH YYEOHBIX H
HCCJIEIOBATENbCKUX 3a/1a4, BbIOMpaTh Hanbosee 3pPeKTUBHBIN crIOcO0 UX pelIeHus: ¢ y4€ToM
MOJIy4YEeHHs HOBBIX 3HAHUM O BELIECTBAX U XUMUYECKUX PEaKIHUIX;

- OCYILECTBIISITh CaMOKOHTPOJIb JIESTEIFHOCTH Ha OCHOBE CaMOaHaIW3a W
CaMOOLIEHKHU.

1.3. IIpeameTHbIe pe3ybTaThl

IIpeomemnule pezyromamsi ocgoenus Kypca « OpeaHuieckas Xumusy ompaxicarom:

e c(hOpMHUPOBAHHOCTb MPEJACTABICHUNA: O MECTe M 3HAYEHUU OPraHUYeCKOM XUMHMU B

CUCTEME
€CTECTBEHHBIX HAayK U €€ pOJIH B 00ecrieueHNH YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA B PEILICHUH
npo0JeM 3K0JI0rMYecKOr, SJHEPreTHUeCKOW U MUIIEBON O€30MaCHOCTH, B Pa3BUTHUH MEIULIMHBI,
CO3/IaHMM HOBBIX MaTEepHaJIOB, HOBBIX MCTOYHHUKOB SHEPIHH, B 00ECIEUEHUH PALMOHATIBHOTO
IPUPOIONIOIB30BaHMUs, B YOPMUPOBAHUH MUPOBO33PEHHUS U 00N KyIbTyphI YeJIOBEKa, a TAKXKE
HKOJIOTHYECKH 00OOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pOBBIO M npupogHoi cpeae (ITP1);

e BJIJICHHE CUCTEMOM XMMHUYECKHX 3HaHUH, KoTopas BkimodaeT (I1P2):

- OCHOBOIIOJIATAlOIIME TOHATHS — XUMHUYECKMM DJIJIEMEHT, aToM, SApo U
SJIEKTPOHHAst 000J0YKa aToma, S-, P-, d-aTOMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSL aToma, THOpuau3anus aTOMHBIX OpOWTanel, HMOH, MOJIEKYyJla, BaJEHTHOCTH,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHCIEHUS, XUMUYECKasi CBA3b, MOJb, MOJISIpHas macca,
MOJISIPHBIA O00BEM, YTIIEPOJHBINA CKeNeT, (PyHKIHMOHAbHAs TpyMma, pajukall, CTPyKTypHBIE
dopmynbl  (pa3BEpHYTHIE, COKpAlIEHHBIE, CKEJETHBIE), U30MEpUs CTPYKTypHas U
IIPOCTPAHCTBEHHAsl  (T€OMETpUYECKas), M30MEphl, T'OMOJIOTMUECKUH psif, TOMOJOIH,
YTIEBOIOPOAbI, KUCIOPO/I- U a30TCOJIEprKallllie OPTraHUYECKUE COeTMHEHNUS, MOHOMED, TOJIHMEp,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNUS;

- TeopuH, 3aKOHBI (Tepuonnueckuii 3akoH /.M. MenneneeBa, Teopus CTPOCHHS
opranuueckux BemecTB A.M. byriepoBa, 3akoH COXpaHEHMS MacChl BEIIECTB, 3aKOH
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COXpPAaHEHHS U MPEBPALICHUS DSHEPIMHM IPH XUMHUYECKHMX pEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JieXkKalllie B OCHOBE NMOHMMAHUS
IPUYUHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUIA;

- MPEJICTABICHHUS] O MEXaHU3MaX XHMHUYECKUX PEeaKkiuil, TePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKAaHUs, O B3aUMHOM BIMSHUU aTOMOB U TpYMNII
aTOMOB B MOJIeKYJiaX (MHIYKTHBHBIA 1 Me30MepHbIH 2ddexTsl, opreHTanTsl | 1 I pona);

- dakTosornuecKrue CBeeHUsI O CBOMCTBAaX, COCTaBe, MOJyuYeHUU U Oe30MacHOM
UCIIOJIb30BAaHUM BOKHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOW IESATEIHHOCTH
YyelioBeKa, OOIUX Hay4yHbIX MPHUHIMIAX XUMHYECKOTO MPOU3BOJACTBA (HA MpUMepe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKH HEDTH);

- c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTE€pHbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONHCAHUU
COCTaBa, CTPOEHUS U CBOMCTB oprannueckux coeauHenuit (I1P3);

- c(OpMUPOBAHHOCTh YMEHMH: HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBIICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX)
¢dopmyi oprannueckux Bemects (I11P4);

- COCTaBIISITh YPABHEHMSI XMMHUUYECKUX DPEAKIUI U PacKpblBaTh HUX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKUUN IOCPEJACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanmaHca STUX peakIuil, peakiuili HOHHOro OoOMEeHa MyTEM COCTABJIICHHUS HUX IOJIHBIX H
COKpalEHHBIX MOHHBIX ypaBHeHU (IIP5);

- M3TOTaBIMBATh MOJENIN MOJIEKYJ OPraHUYEeCKUX BEIIECTB JJISl UJUTFOCTPAIIUU UX
XUMHYECKOT0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

- c(OpPMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAMICIKHOCTh H3YUYCHHBIX
OpPraHMYeCKHUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K OIpeNe]€HHOMY KiacCy/Tpymie
COEJMHEHUH, JaBaTh UM Ha3BaHus 1o cuctemaruieckoil HomeHnknarype (IUPAC) u npuBoauTh
TPUBUAJIbHBIE Ha3BaHUS JUIsl OTAEJBHBIX MPEJICTaBUTENEH OpPraHWYeCKUX BEUIECTB (ITHJIEH,
alleTUJIeH, TOMYOJI, TIIMIEPUH, STUIEHTIIMKOIb, (GeHOoI, (hopMalbIeTu, aleTaabAeru/l, aleToH,
MypaBbUHas KUCJIOTa, YKCyCHasl KUCJI0Ta, CTEapUHOBAs, OJIEMHOBAs!, NAJIbBMUTUHOBAS KUCIIOTHI,
[JIMIMH, allaHWuH, ManbTo3a, (PPYyKTO3a, aHWIWH, JUBUHWI, H3OMPEH, XJIOPOMpPEH, CTUPON H
npyrie) (TIP6);

- cOPMHPOBAHHOCTh ~YMEHUS ONpEAeNsATh BHJ XUMHYECKOM CBA3M B
OpPraHMYECKUX COSAMHEHUSX (KOBaJIEHTHAs U MOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBSI3b);

- Cc(OPMHUPOBAHHOCTh YMEHMS TNPUMEHATh IOJIOKEHHSI TEOPUHM CTPOSHHS
opranuueckux BeuiectB A.M. byTieposa 17151 00bsiCHEHUS 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX
cocrtaa u crpoenus (I1P7);

- c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, GPU3NUECKUE U
XMMHYECKHE CBOMCTBA THUIMYHBIX INPEACTABUTENEH pPAa3IMYHBIX KJIACCOB OPraHUUYECKUX
BEIIECTB: AQJIKAHOB, IHUKJIOAJIKAHOB, QJKEHOB, aJKaJHEHOB, QJKHHOB, apOMaTUYECKUX
yIJIE€BOAOPOAOB, CIIUPTOB, allbJAECTHI0B, KETOHOB, KApOOHOBBIX KUCIJIOT, MIPOCTBIX U CIIOKHBIX
3¢upOB, )KUPOB, HUTPOCOECTUHEHUI 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YII€BOI0B (MOHO-, IU- U
MOJINCAXApPUAOB), WJUIIOCTPUPOBATh TIEHETHMYECKYI0 CBSA3b MEXKJIYy HUMHU YPaBHEHMSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C UCIIOIH30BaHUEM CTPYKTYpHBIX opmyi (I1PS);

- c(hOpMUPOBAHHOCTH YMEHUS MMOATBEPKAATH HA KOHKPETHBIX MIPUMEPax XapakTep
3aBHCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH OPraHWYECKUX COEIMHEHUH OT KpaTHOCTU U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

- c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTb HCTOYHUKU YTJIEBOJOPOJIHOTO
Chlpbst (He(Th, MPUPOAHBINA Tra3, Yrojb), CIOCOOBI €ro mnepepadoTKHM M MPAKTUYECKOE
IpPUMEHEHNE TPOAYKTOB NepepaboTKu;

- c(OPMHPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHMHA O eCTeCTBEHHO-HAYYHBIX
MeTOJIaX MO3HaHUs — HAOMIOIeHUH, U3MEPEHUH, MOIETTUPOBAHUH, SKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHMUS;
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- c(OPMHPOBAHHOCTh YMEHHUSI NMPHUMEHATH OCHOBHBIE ONEPAI[MM MBICIUTEILHON
NEeSITeIbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEeMAaTH3alUI0, BBISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUYEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUH;

- c(OPMHPOBAHHOCTh YMEHUI: BBIABJIATH B3aMMOCBSI3b XUMHYECKUX 3HAHUH ¢
NOHATUSAMH ¥ TPEICTABICHUAMHU JPYTUX ECTECTBEHHO-HAYYHBIX MpPEIMETOB [uisg Ooiee
OCO3HaHHOI'O IOHUMAaHMs CYIIIHOCTU MaTepUAIbHOIO €IUHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBbIE
3HAHUS 110 OPraHUYECKOM XMMHUU Ul OOBSICHEHHsI M IPOrHO3UPOBAHUS SABJICHUH, UMEIOLIUX
€CTECTBEHHO-HayuHY1o npupoay (I1P9);

- c(OPMHUPOBAHHOCTb YMEHUI: IPOBOAUTH PACUETHI IO XMMUYECKUM (hopMyJIaM U
YpaBHEHHSIM XUMHYECKUX PEAKLUUH C MCMOJIb30BaHMEM (PU3MUECKUX BeNUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOUIMX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl M0 HAXOXKICHUIO XUMHUECKOW (hOPMYJIbI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHuUs, INIOTHOCTH ra3000pa3Hbix Beuects (ITP10);

- c(OpMUPOBAHHOCTh YMEHMI: IPOrHO3UPOBATh, AHAJU3UPOBATH U OLIEHUBATH C
HO3ULMN HKOJOTHUECKOW O€30MacHOCTH TMOCIEACTBUA OBITOBOM UM IPOM3BOJCTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA, CBA3aHHOH C mepepabOTKOM BEIIECTB, MCIOJIB30BATH IOIYYECHHBIC
3HAHUS A NPUHATUS T'PaAMOTHBIX pelleHuil mpoOsieM B CUTyalMsX, CBSI3aHHBIX C XUMHEH
(TTP11),

- c(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOSATENbHO IUIAHUPOBaTb M IPOBOJUTH
XUMHUUYECKMM OSKCIEpUMEHT (MOJIy4deHHE W H3Y4YEHHE CBOWCTB OpPraHMYECKHX BELIECTB,
Ka4eCTBEHHbIE PEAaKLUU YIJIEBOAOPOAOB PA3JIMYHBIX KIACCOB U  KHUCIOPOACOAEPKAIUX
OpraHMYECKHUX BEILECTB, PEIICHHWE OSKCIEPUMEHTAIbHBIX 3aJady 10 paclO3HABAHMIO
OpPraHMYECKUX BEIECTB) C COOJIIOJICHUEM IpaBUJI 0€3011acHOro OOpalleHHs C BEIEeCTBAMU U
71a00paTOpHBIM 000pYyJOBaHHEM, (OPMYIHPOBATH II€Tb HCCIEAOBAHUA, NPEICTABIATH B
pa3nn4yHOl hopMe pe3ybTaThl IKCIIEPUMEHTA, AaHATM3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTh
(TTP12),

- c(OPMHPOBAHHOCTh  YMEHHMH: coOmogaTh ~ NpaBWiIa  3KOJOTMYECKH
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENISAX COXPAHEHHS CBOETO
310pOBbs, OKpYXKaroIled MPUPOJHOMN Cpeabl U TOCTHKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

- OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEMCTBHSI Ha JKMBBIE OpPraHU3MBbI
OINpEACIEHHBIX OPraHUYECKUX BEILECTB, IOHMMAs cMblIci nokaszarens 11K

- AQHAIN3UPOBATh 1€JI€CO00PA3HOCTh TNPUMEHEHHsS] OPraHWYECKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-TI0JIb3a;

- c(OpPMUPOBAHHOCTh YMEHMH: OCYIIECTBIATh LIEJCHANPABICHHBI IMOMCK
XUMHUYECKON MH(OpMaIK B pa3IMYHbIX HCTOYHHUKAX (Hay4dHas M yueOHO-Hay4Has JIuTepaTypa,
cpeactBa MaccoBol uHGopManuu, WHTepHEeT M Apyrue), KpUTHUECKH aHaJIU3UpOBATh
XUMHUYEeCKyl0 HH(popMaiuio, nepepadbareiBaTh €€ M HCIOIB30BaTh B COOTBETCTBUU C
noctaBiieHHOW yueOHoi 3anaueii (I[1P13).

IIpeomemmnvle pesynomamel oceoenus kypca «Obwjas u HeOpeaHUYecKas Xumusy

ompasicarom:

1. c(OPMHPOBAHHOCTh TPEJACTABIEHU O MaTepHaJbHOM €IMHCTBE MMHpa,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUM MPUPO/IbI, O MECTE U 3HAYCHUN XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poii B 00eCHeueHHH YCTOMYMBOTO PAa3BUTHUS, B PELICHUH MpPoOIeM
HKOJIOTMYECKOH, SHEPreTHYEeCKON U MUIIEBOM 0€30M1aCHOCTH, B Pa3BUTUU MEIULIUHBI, CO3JaHUH
HOBBIX MAaTepHalioB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIEYEHHUU pPALUOHAIBHOTO
MPUPOIONOIB30BaHUs, B (POPMUPOBAHUN MHUPOBO33PEHUSI U OOIIEH KyJIbTYpbl YEIOBEKa, a
TaKXe JKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO W HPUPOAHOH cpelne
(TTP14),

2. c(OPMHPOBAHHOCTh BJIQJCHUS CHUCTEMOM XHMMHUYECKMX 3HAHMUH, KOTOpas
BKJIIOYA€T OCHOBOIIOJIATAOLINE TOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SO aTOMa, U30TOIbI,
JNIEKTPOHHAsi 00OJIOYKa aToma, s-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSL aToMma, TMOpuau3anus aTOMHBIX OpOWTanel, HMOH, MOJIEKYyJa, BaJEeHTHOCTb,
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IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHHS, XUMHUYECKas CBA3b (KOBAJIECHTHAs, MOHHAs,
METaJUINYecKas, BOJOPOJHAs), KpUCTANIMUYecKas pPElI€TKa, XUMHUYeCKas peaklus, pacTBOp,
AJIEKTPOJIUTHI, HEUIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs AMCCOLUALMS, CTENEHb IUCCOLUAINM,
BOJIOPOJIHBIA TIOKa3aTeslb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(()EKT XHMHUYECKOM
peaxkuu, CKOpoCTb XMMHUYECKOH peakliiy, XUMUYECKOE PAaBHOBECHUE; TEOPUU U 3aKOHBI (TEOPHUS
SJIEKTPOJUTUYECKON JHMccoumanuu, nepuoanueckuid 3akoH J.M. MengeneeBa, 3akoH
COXPAHEHHs MACChl BEILECTB, 3aKOH COXPAHEHMS M IPEBPAILCHUS SHEPIUU IIPU XUMUYECKUX
peaxusix, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAllUe B OCHOBE IIOHMMAHHUS
IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUI; COBPEMEHHBIE MPECTABIICHUS O CTPOCHUH
BELICCTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJIAPHOM YPOBHSX; IIPEACTABICHUS
0 MEXaHNU3MaX XUMUYECKUX peakLuii, TEPMOJMHAMUUECKUX U KHHETHYECKHUX 3aKOHOMEPHOCTSIX
UX TPOTEKaHUs, O XUMHUYECKOM pABHOBECHHM, pAaCTBOpPaX MU JHUCHEPCHBIX CHCTEMAX;
(aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTABE, MMOJyUYCHHH B 0€30IIaCHOM HCIIOJIb30BAaHUH
BOXHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY M INPAKTHUECKOW NESATEIbHOCTH YEJIOBEKa,
00IIMX HAYYHBIX MPUHIUINAX XUMUYEeCKOro mpousBoactsa (I1IP15);

3. c(OPMHUPOBAHHOCTh YMEHUMH: BBIABIATH XapakTepHble IPHU3HAKK IOHATHIA,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIME IMOHATUS NPU ONHCAHUU
HEOPraHMYECKUX BEILECTB U X IIPEBPALLICHUI;

4. c(OpMUPOBAHHOCTh YMEHHMSI MCIONb30BaTh XUMHUYECKYHD CHUMBOJIMKY IS
COCTaBJIEHUS] (OPMYJT BELIECTB U YpPaBHEHUH XHMHUYECKHUX pEaKIUi, CUCTEMaTHUYECKYIO
HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUsSI OTJEIBHBIX BEIIECTB;

S. c(OPMHUPOBAHHOCTb YMEHMSI OIPEIENIATh BAJEHTHOCTh U CTENEHb OKHMCIICHUS
XUMHYECKHX D3JIEMEHTOB B COEAMHEHMSX, BMJI XMMHUYECKOW CBS3M (KOBaJIEHTHAs, MOHHaf,
METAJIIINYECKAsl, BOAOPOIHAs ), TUIl KPUCTAIUIMUECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

6. c(OpMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCMOCTh CBOMCTB BEILIECTB OT BUAA
XMUMHUYECKON CBSI3U M THUIA KPUCTATMYECKON peIéTKH, OOMEHHBIH U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa3oBaHus KoBajeHTHOU cBsi3u ([IP16);

7. c(OPMHPOBAHHOCTh YMEHMI: KJIaCCU(HUIMPOBATh: HEOPraHUYECKHUE BELIECTBa
0 MX COCTaBy, XMMHUYECKHE PEAKIUU MO pa3IuYHbIM IpU3HAKaM (YUCIy U COCTaBYy
pearupyoomux BeLIeCTB, TEMIOBOMY 3(h(}eKTy peakluH, MU3MEHEHHIO CTENEHEeW OKHCIIEHUS
AJIEMEHTOB, OOpPaTHMMOCTH, YYacTHIO KaTajll3aTopa W APYTUE); CAMOCTOSTEIbHO BbIOMpATh
OCHOBAHHUS U KPUTEPUH JUTSI KJIAaCCU(PUKALIMU U3yYaeMBbIX BEILIECTB U XUMUYECKUX PEaKIIHii;

8. c(OpMHPOBAHHOCTh YMEHUSI PACKpbIBaTh CMBICH Mepuoanyeckoro 3akoHa /.M.
MenpgeneeBa M JEMOHCTPUPOBATb €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

9. c(OpPMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh NEKTPOHHOE CTPOCHUE aTOMOB
U MOHOB XMMHMUECKHUX DJIEMEHTOB IMEPBOro 4eTBEPTOro nepuojoB llepumonnyeckoil cucTeMsl
J.1. MengaeneeBa, HCHONb3YyS TOHATUSA <«IHEPIETUYECKUE YPOBHW», «IHEPIeTUUYECKUE
HOJYPOBHM», «S-, P-, 0-aTOMHBIC OpOHMTANN», OCHOBHOE M BO30YKIEHHOE dHEPreTHUECKHE
COCTOSIHUSI aTOMa»; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOUCTB XMMUYECKHUX JIEMEHTOB U
X COeIMHEHMH no mnepuonaMm u rpymnnam llepuommueckoin cucremsl J[.MI. Menneneesa,
BaJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

10. chOpMUPOBAHHOCTh ~ YMEHMIl:  XapakTepu3oBaThb  (OMHCHIBATh)  0OIIME
XMMHYECKHE CBOWCTBAa BEIIECTB pa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYILIECTBOBAHHE
TEHETUYECKON CBA3M MEXJAy HEOPraHM4YeCKMMH BEUIECTBAMH C IIOMOIIBI0 ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

11. chOpMUPOBAHHOCTh ~ YMEHHS  pACKphIBaTb  CYIIHOCTh:  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEAKLUUH TOCPEICTBOM COCTABIICHHUS DJIEKTPOHHOTO OanaHca 3THUX
peaKMii; peakuii HOHHOrO OOMEHa MyTEM COCTABIICHHSI MX MOJHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHMI; peakuuil THUApOJIM3a; peakuuii KomIuiekcooOpa3oBaHusi (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U aJIFOMUHMUS);



12. c(OPMHPOBAHHOCTh ~ yMEHHUSI  OOBSICHATH 3aKOHOMEPHOCTH  IPOTEKAHHUS
XUMHUYECKUX pEaKLUH C YY4ETOM MX DHEPreTUYECKUX XAPaKTEPUCTHK, XapaKTep H3MECHECHMS
CKOPOCTH XMMHUYECKOH peakiuy B 3aBUCHMOCTH OT Pa3IM4YHBIX (DAKTOPOB, a TAKXKE XapakTep
CMEILEHHUsS] XUMHUYECKOr0 PABHOBECHs IO BIMSHHUEM BHEIIHUX Bo3AeHCTBHM (mpuHuun Jle
[larense);

13. c(OPMHUPOBAHHOCTb YMEHHsI XapaKTepU30BaTh XUMUUECKUE PEAKIIUH, JIeKALIE
B OCHOBE IPOMBIIUIEHHOT0 IOJTY4YEeHUsI CEPHOM KHCIOThI, aMMHUaKa, OOIIMe HaAy4HblEe IPUHLIMIIBI
XUMHYECKMX IIPOM3BOJCTB; LIE€JIECOO0PAa3HOCTh NPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pEHHs COOTHOLIEHUs puck-nois3a (I1P17);

14. c(OpPMHPOBAHHOCTD BJIAJICHUS CHCTEMOW 3HAHUN O METOJIaX HAYYHOTO MMO3HAHUS
SBJICHUH NPUPOABI — HAOIIOJCHNE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (pealbHbIil U
MBICJICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS IPUMEHATb 3TH 3HAHUS IIPU
SKCHEPUMEHTAJIBHOM HCCIIEOBAaHUM BEIIECTB U ISl OOBSICHEHUS XUMHUYECKHX SBICHHH,
MMEIOLINX MECTO B IPUPOJE, IPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKA U B [IOBCEIHEBHOM JKU3HU;

15. c(OPMHPOBAHHOCTh YMEHHMS BBIABISATH B3aUMOCBS3b XMMHUYECKMX 3HAHUH C
NOHATUSAMH ¥ TPEICTABICHUSAMHU JPYTUX ECTECTBEHHO-HAYYHBIX MpPEIMETOB [uisi Ooiee
OCO3HAHHOT'O [IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUDA;

16. c(OpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUEThI: C MCIOIb30BAHUEM MOHATUI
«MaccoBas J0Js BELIECTBA B PACTBOPE» U «MOJIIpHAs KOHLICHTpALUs»; MAacChl BEIIECTBA WM
0o0béMa Traza IO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH O0bEMY OIHOrO W3
YUYacTBYIOLIMX B PEAaKLUU BELIECTB; TEIUIOBOro 3PQeKkTa peakluuu; 3HauYeHHsl BOJOPOJHOTO
[IOKa3aTesisl PacTBOPOB KHUCIOT W ILIENOYEH C U3BECTHOH CTENEHbIO JUCCOLMALMU; MacChl
(06BéMma, KoMMYeCTBA BELIECTBA) MPOIYKTa PEaKIMH, €CIIU OJHO U3 UCXOJHBIX BELIECTB JIaHO B
BUJIC PACTBOPA C ONPEACIEHHON MacCOBOM JJOJIeH paCTBOPEHHOTO BEIIECTBA MITH IaHO B M30BITKE
(MMeeT MpUMeCH ); TOIH BBIXO/1a MPOIYKTa PeakMK; OOBbEMHBIX OTHOLIEHUH Ta30B;

17. c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IIJIAHUPOBaTh U IMPOBOJIUTH
XUMHUYECKHH HKCIEpUMEHT (IpOBEIEeHHE peaKkUUid HOHHOTO OOMEHa, MOATBEPKACHUE
KayeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONpPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBIO MHIMKATOPOB, U3yUEHHE BIUSHUS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOM
peakuuu, pelieHne IKCIEpUMEHTaIbHBIX 3a1ady 1no teMaM «Meramne» u «Hemeramis») c
coONIIOJIeHHeM TpaBuJl  0e30MacHoro  oOpaleHus C BelecTBaMM M J1TaOOPaTOPHBIM
o0opyznoBaHueM, (OpMyJIUPOBATH L€lb HCCIENOBAaHUS, NMPEACTABIATh B Pa3iIMYHON (opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIM3UPOBaTh U OLICHUBATH UX IOCTOBEPHOCTH;

18. c(OpMUPOBAHHOCTh YMEHHIl: COOMIOaTh MpaBWia MOJIb30BAHUS XUMHUYECKOMN
nocynoil u j1abopaTopHbIM 000pYyIOBaHMEM, OOpAIlleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSMU 110 BBINOJIHEHHUIO JIa0OPATOPHBIX XMMHMUYECKHUX OIBITOB, 3SKOJIOTHYECKH
11e51eco00pa3HOro MOBEACHUS B ObITY M TPYAOBOM JESITEIBHOCTH B IIENAX COXPAHEHHs CBOETO
3I0pOBbs, OKpY>KalolIel NPUPOJHOW Cpellbl W JIOCTHKEHHS €€ YCTOWYMBOTO pPa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JAECWCTBHMSI HA JKUBBIE OPraHU3MbI ONPEEIEHHBIX
HEOPraHWYECKUX BEUIECTB, MOHUMAas cMbIci nokazarens [T1K;

19. c(OPMHPOBAHHOCTh YMEHHUH: OCYILECTBIISATh I€JICHANPABICHHBIH MOUCK
XUMHUYECKON HH(POPMAIMH B Pa3IMYHBIX MCTOYHUKAX (Hay4Has U yuyeOHO-Hay4yHas JUTepaTypa,
cpeAcTBa MaccoBoil uHQpopmauuu, HHTepHET W JApyrue), KPUTHUECKH aHAJIU3UPOBAThH
XUMHUYECKYI0 HWHOpMaIuio, mepepadarbiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUU C
nocTaBlieHHOW ydeOHoii 3anaueii ([TP18).

2.CTpyKTYpa M coAepkaHue y4eOHOro npeamera

2.1. O0beM yueOHOro npeaMera ¥ BUABI Y4eOHOI padoThI
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Buj yueOHoii 1esTeqIbHOCTH Bcero KoJj-Bo yacoB B
(ak.4.) ceMecTpe (aK.4.)
2 cemecTp

Y4yeOHasi Harpy3Ka 00y4aromerocsi 72 72
U3 Hux:
YueOHble 3aHATHS (BCEr0): 69 69
Jlexuus 23 23
[Tpaktrueckoe 3anstue (CemunHap) - -
JlabopaTtopnoe / Ilpaktmueckoe 3aHATHE IO 46 46
MOArpynnam
Koncynpranuu
CamocrosiTesibHAast pa6oTa 3 3
MIPOMEXYTOYHAS aTTecTanus, B hopme — JuddepeHnnpoBaHHbI
muddepeHpoBaHHOTO 3a4eTa (2 cemectTp) ¥ 3a4er

2.2. TemaTnuyecKuil IJIaH U cOJepKaHHe Y4eOHOI0 MmpeaMeTa

Buj yyeOHoii 1esiTe1bHOCTH

(ak.4.)
_
o ®
®| s
S=| gég =
= S5 28 = =
Ne Conep:xanue yueOHOro MaTepuasa = S| =8¢ | 8¢
S| E0| SEE=| Eo
4 E ~ < E = =]
) v | &g | S
= 2= 5| o &
= | e S =
=3 = < (=T S
= = | = = =
s @)
1,2 Cemectp
Opraanyeckast XUMHUsI
Pa3nen 1 TeopeTnueckue 0CHOBbI OPraHUYeCKOH XUMHUHU 33 20 32
Tema 1.1. Knaccupuxanusi, cTpoeHHe 1 HOMEHKJIATypa OpraHu4ecKux 7 4
COCAMHEHHUMH
Conep:xanue
1 [Ipenmer opranuyeckoii XUMuHU: €€ BO3HUKHOBEHHE, pPa3BUTHE U

3HaUEHUE B IMOJYYEHHHM HOBBIX BEIIECTB M MaTepHasoB. Teopus
CTpOEHHsI OpraHudeckux coennaennit A.M. byTneposa, e€ 0oCHOBHbIE
nonoxeHusi. CTPYKTypHble (QOPMYIJIBI OpPraHHYECKHX BEIICCTB.
T'omonorus, wn3omepua. XwumMudeckas CBA3b B OPraHMYECKHX
COEIMHEHMSIX — OIMHAPHBIE U KPaTHBIE CBS3H.

IIpencraBaeHne o0  KIacCU(UKALMM  OPraHUYECKUX  BELIECTB.
HomeHnknarypa opraHHMYecKHX COCAMHEHHH (cHUcTeMaTthieckas) M
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TPUBUAJIBHBIC HAa3BaHUA BaXKHEUIITHX Hpe,Z[CTaBI/ITeJ'Ieﬁ KJI1aCCOB
OpraHMYCCKUX BEOICCTB.

JlaGopatoprnass pabora Ne 1: wm3omepusa. Buasl wu3oMmepun:
CTPYKTypHasi, MPOCTPAHCTBECHHASI.

OneKTpoHHBIE 3PPEKTH B MOJEKYJaX OPraHMYECKUX COCIUHEHHIM
(MHOYKTUBHBIA 1 Me30MEPHBIH 2 (PEKTHI).

JlaGopaTopHass pabora Ne 2: o3HaKOMJICHHE C oOpa3iamMu
OpPraHMYECKUX BEIECTB M MaTepHajaMd Ha WX OCHOBE, OIBITHI IO
MPEBPALICHAI0 OPTaHNYECKUX BEIIECTB MPH HATPEBaHUU (TIJIaBIICHHE,
o0yriiMBaHWe W TOpPEHHE), KOHCTPYHUPOBAHHE MOJEICH MOJEKYI
OpPTaHMYECKUX BEIICCTB.

Tema

1.2. VYruesonopoasl

ConepxaHue

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM psii. MeTaH u 3TaH —
NPOCTEHIINE NPEACTABUTENN aJKAaHOB: (U3NYECKUE U XHMHYECKHUE
CBOICcTBa (peakiny 3aMeLeHHs] U TOPEHHs ), HaX0XKJIeHUE B IPUPOJIE,
IMOJTY4YCHUC U IPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKUH psAld. OTWICH U
MPOMWICH — MPOCTEHINNE MPEACTABUTEIN aJIKEHOB: (U3WYCCKHE U
XUMHUYECKHE CBOMCTBA (peakUuu THIAPUPOBAaHUS, TaJIOr€HHPOBaHUS,
THIpaTally, OKHCICHUS UM NOJMMEpHU3aluH), MOJIydYeHUe U
NPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u  MeTwiOyraaueH-1,3: cTpoeHHE,
Ba)XHEHIIME XHUMHUYECKHE CBOMCTBA (peakuus IOJIMMEpPHU3ALNN).
ITony4yeHue CHHTETUYECKOTO KaydyKa 1 PE3HHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUN PsiI.
AneTuiieH — IpOCTEUIINI TIPeACTaBUTEND ATKUHOB: COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYECKHE CBOWCTBA (PEakUWH TUAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATAIIH, TOPEHUS ), TOIyUIEeHHUE U IPUMEHEHNE.
Apenbl. Benzon: cocraB, crpoeHue, (U3NYECKME U XUMHUYECKHUE
CBOWCTBa (peakUuy raJIOTeHUPOBAHNS U HUTPOBAHMUS), OJIYUCHUE H
npuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTHyeckas CBS3b MEXIY
YTIIEBOIOPOIaMHU, IPUHAUIEKAIIMMH K PA3IMIHBIM KJIaccaM.

JlaGoparophas pabota Ne 4: [IpuponHbie HCTOUHHKH YTIIEBOIOPOIOB.
Ilpuponnblii ra3 u mnomyTHele HedTsHble Ta3pl. Hedtp u eé
npoucxoxieHre. CriocoObl nepepaboTku HepTH: MeperoHKa, KPEeKUHT
(TepMuUecKHi, KaTATUTHIECKUI), uposuns. [IpomykTel nepepaboTKu
He(TH, X MPUMEHEHHE B NMPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH
YTOJIb ¥ IPOJIYKTHI €r0 IepepaboTKH.

Jlaboparophas padora Ne 5: o3HakoMiIeHHE ¢ KOJUTeKIsIMu «HedTby»
u «Yromp», ¢ oOpa3namMu IUIaCTMAacC, Kay4yKOB U DPE3UHBI,
MOJICJIMPOBAHUE MOJIEKYJI YIIIEBOJOPOJOB U TaJOTCHIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB.

Jlaboparophas padoTa Ne 6: BEIYKCIIEHHUS 110 YPaBHEHUIO XUMHUYECKOH
peakiun (Macchl, 00bEMaA, KOJMYECTBA HMCXOJHOTO BEIICCTBA HIIH
MPOAYKTa pEakiM¥ ITI0 W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB MJIH MPOIYKTOB PEAKIIHH).

Tema

1.3. Kucaopoacoaep:xkaniue opraHudeckue coeJuHeHUs.

ConepxaHue

IIpenensHBIE OIHOATOMHBIE CHUPTHL. METaHON M 3TaHOJ]: CTPOCHUE,
du3nuecKkue W XUMHUYECKHE CBOWCTBA (pEakiM¥ C aKTUBHBIMH
METaJJIaMH,  TaJOr€HOBOJIOPOJIaMH,  TOPCHHE), MPHMEHEHUE.
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Bonoponnele cBs3m  MexAy MoieKylamu couprtoB. JlelicTBue
METaHOJIa 1 3TAHOJIA Ha OPTaHU3M YeJIOBEKA.

MHOroaToMHbI€ CIUPTHL. DTHICHIVIMKOIb U TJIMLEPUH: CTPOCHHE,
¢usnveckne W XMMHYECKHE CBOHCTBa (B3aUMOCHCTBHE CO
IIEJIOYHBIMHA METaJlIaMM, Ka4eCTBCHHAs! PEaKLUsl HA MHOI'OATOMHbIE
crapThl). JlelicTBre Ha OpraHn3M delioBeka. [[pumenenune rnmepuHa
Y 3TUJICHTJIUKOJSL.

®DeHol: cTpoeHHe MOJIEKYINbl, (U3NYECKUEe U XUMHUUECKHE CBOWCTBA.
Toxcuunocts perona. [Ipumenenne dheHona.

Anpneruapl. DopMainbaerui, aneTaabAeru: CTpoeHne, Gusnieckue u
XUMHAYECKHE CBOMCTBA (pEeakUuM OKHCJICHHS W BOCCTaHOBJICHUS,
Ka4eCTBEHHbIEC PEAKLIUH), IOJyYCHHUE U IPUMCHEHHE.

OnHOOCHOBHBIE IIPEAEbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHAsS U
YKCYCHasl KACJIOTBI: CTpOCHHUE, PU3NUECKIEe M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, obmme I Kiacca KHUCIOT, peakius dTepudrKanun),
nojy4eHue u npuMeHenne. CTeapuHOBasi U OJICMHOBAsI KUCIOTHI KaK
NPEACTAaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblla Kak COJH
BBICIINX KapOOHOBBIX KHCJIOT, KX MOIOIIEE JICHCTBHE,

Crnoxuable 3QUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. I naponus
cokHBIX 3¢upoB. Kupel. ['maponus xupos. [IpuMeHeHne >KUPOB.
buonoruyeckas poab xKUpOB.

YrneBogpl: cocTaB, KilaccHUKanMs YIJEBOJOB (MOHO-, IU- H
MOJTNCaXapHIbI).

Jlaboparophast pabora Ne 7: IIpuMeHEHHE MOHOCAaXapuIOB, HX
3Ha4YCHHUE B )KU3HEACATEIbHOCTH opranusma. Haxoxnenue B mpupose
W TpUMEHEHWE JAucaxapusioB W noiucaxapunoB. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM HIENK).

JlaGoparopHast pabota Ne 8. pacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B
BOJIE€, B3aMMOJCHCTBHE 3TaHOIA C HATPUEM, OKHCIEHHE STHJIOBOTO
CIIUPTa B aJbJCTHJ HA PACKAJIEHHOW MEJHOU ITPOBOJIOKE, OKUCIEHUE
STWJIOBOTO CIHMPTa AUXPOMATOM Kajiusl (BO3MOYKHO HCIIOJIb30BaHUE
BUIEOMATEPUAIOB), KAUECTBEHHBIE PpEaKUUM Ha anbJeruasl (c
rugapokcugom auammuncepeopa (I) um ruapokcumom meau (I1)),
peaxius raunepuHa ¢ ruapokcuaom mean(ll), xumMudeckre cBoicTBa
pacTBOpa YKCYCHOW KHCJIOTBI, B3aHMOJICHCTBUE PACTBOPA IIIFOKO3BI C
rugapokcuioMm Meau(Il), B3auMoneicTBre Kpaxmania ¢ HOJIOM.

Jlaboparophas padoTa Ne 9: BEIUUCIICHUS 110 YPaBHEHUIO XUMHUYECKOH
peakiu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEHIECTBA WU
NPOAYKTa PEakiMh MO0 W3BECTHBIM Macce, O00BEMY, KOIHYECTBY
OJTHOTO M3 MCXOJIHBIX BEIISCTB WJIH MPOJAYKTOB PEAKIHH).

Tema

1.4. A3oTcoaep:kaiye opraHudecKue coeInHeHust

Conep:xaHue

AMHUHOKHUCIIOTBI KaK aM(pOTEpHbIC OpraHMYECKHUE COCAMHCHUSI.
®dusnyeckre W XUMHUYECKHE CBOMCTBA aMUHOKHCJIOT (Ha IpHUMepe
rmnyHa). bronornyeckoe 3HaueHne aMHHOKUCIOT. [lenTumb.

benmku kak TpUPOJHBIE  BBICOKOMOIIEKYJISIPHBIE  COCIMHEHUS.
[TepBuuHas, BTOpuYHast U TPETUYHAS CTPYKTYpa O€IKOB. XMMHUUYECKUE
CBOICTBa OENKOB: THUAPOIU3, NEHATYPAIUs, KAaYeCTBEHHBIC PEaKIIUU
Ha OEJIKH.

JlaGopaTopuass pabora Ne 10: wmHabmomeHWe ¥ OINKMCaHWE
JIEMOHCTPAIMOHHBIX OIBITOB: JICHATYpalys OCIKOB MPY HAIPEBaHHUH,
I[BETHBIC PEAKIINU OCITKOB.

Tema

1.5. BeicokOMOJIeKY/ISIPHBIE COeIMHEHUSA
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Conep:xaHue

OCHOBHBIE TIOHSITHS XHMHHU BBICOKOMOJEKYJISIPHBIX COEIWHEHHIA:
MOHOMED, TIOJMMEpP, CTPYKTYpPHOE 3BEHO, CTETIeHb MOJMMEpPH3alliHy,
cpenHsisi  MoJeKyispHas wmacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIDHBIX ~ COENWHEHWUH  —  TONUMepu3alus |
MTOJTMKOHICHCAITHSL.

Jlaboparopnast padota Ne 11: o3HakoMIIeHHE € 00pa3aMu MPUPOIHBIX
U HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KaydyyKOB M H3y4YCHUE HX
CBOMCTB.

CamocTrosiTesqibHas padora: JocTikeHHS HAyKd B 00JaCTH OpraHU4ecKOu
XUMHHU.

OO0masi ¥ HeOpraHu4YecKass XuMHUs

Paspnen 2. Teoperudyeckne 0OCHOBbI XMMHHU

63

30

32

Tema

2.1. CTpoeHne aTOMOB XMMHY€ECKHUX JIEMEHTOB.

DJ1eKTPOOTPUIIATEIBLHOCTD

Conep:xanue

XUMHYECKHUH 351eMEeHT. ATOM. SIIpo atoMa, W30TOMNbL. DJIEKTPOHHAS
o0onoyka. DHEPreTHYeCKHe YPOBHH, TIOAYPOBHU. ATOMHEIE
opbutanu, s-, p-, d- smemenTbl. OCOOCHHOCTH pacHpeneICHUs
3JIEKTPOHOB IO OpPOUTANSIM B aTOMax 3JEMEHTOB IEPBBIX UYETHIPEX
NepUOoJO0B. DJIEKTPOHHASL KOH(UTYpaLHsi aTOMOB.

Jlaboparophast pabora Ne 12: penieHue 3aqaHuii Ha MCIIOJIb30BaHUC
XMMHYECKONW CUMBOJIMKY U Ha3BaHUM COEJMHEHUM 110 HOMEHKJIAType
MEXIYHApOIHOTO COH3a TEOPETHMYECKOW W MPUKIAAHON XUMHH U
TPUBHAJILHBIX Ha3BaHUM I COCTABJICHHS XHMHUYECKUX (HOpMYJ
JIByXaTOMHBIX COSMHECHUI (OKCUIOB, CYJIb()HIOB, THIPUIIOB U T.I1.) U
JIPYTUX HEOPraHUYECKUX COCIMHEHUIN OTJECNbHBIX KIACCOB.

Tema

2.2. Illepuonnueckuii 3akoH u Tadauua /.. MenpgeseeBa

Coaepxanue

[Tepuoauueckuit 3akoH u llepuomnueckas cucremMa XHUMHUYECKHX
anemenToB J[.M. MenneneeBa. CBSi3p MEPUOAMYECKOTO 3aKOHA U
[lepunonuueckoit cucremsl xXumuueckux snementoB .M. Menaeneesa
C COBpPEMEHHOM Teopued CTPOCHHsSI AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB XMMHYECKHMX JJIEMEHTOB M 0O0pa3yeMbIX HUMH
MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIINaM U MepUuoaaM. 3HaYCHUE
MIEPUOJIMYECKOT0 3aKOHA B PA3BUTHH HAYKH.

JlaGoparopnass  padora Ne  13:  nmeMoHCTpanms — TaOJHIY
«Ilepnognueckass  cucremMa  xuMuueckux  asementoB  J[.U.
MenneneeBay, H3yuye€HUE MOJAENEH KpPUCTAUIMYECKUX PEIIETOK,
HAONIOJICHNE W OIMCAHHWE JIEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
ONBITOB  (pa3jioKeHWE TMEepPOKCHAa BOIOpOoAa B  TMPUCYTCTBUHU
KaTalu3aTropa, OlpeaesieHue Cpeibl PpaCTBOPOB BEILECTB C IMOMOILBIO
YHHUBEPCAITBHOTO MHJIMKATOPA, PEAKIIMH HOHHOTO OOMEHa).

CamocTosiTeJbHAsi Pa6oTa: MOr0TOBKA NPE3ECHTAINH ¥ COOOLICHHMIA.

Tema

2.3. CTpoeHue BelllecTBa, BUAbI XMMHYECKOH CBSI3HU.

Conep:xaHue

Crpoenue BemecTBa. XUMHUYSCKAs CBS3b. BHIBI XUMHUYECKON CBS3H
(KoBaJIeHTHasl HETIOJIApHAsl W TIOJIAPHAs, WOHHAS, METAJUTMUYECKas).
MexaHu3mbl  00pa3oBaHMsl  KOBAJICHTHOW  XMMHYECKOH  CBSI3H
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(oOMEHHBIE ¥  JOHOPHO-aKUENTOpHBIH). Bomopoanas  cBs3b.
BanentHocTh.  OnexkTpooTpuuaTenbHOCTh. CTENeHb OKHCICHHMA.
VoHBI: KATUOHBI 1 AaHUOHBI.

Jlaboparophas paboTa Ne 14: onpeienieHre THIIOB XUMHUYECKOH CBS3H,
BaJICHTHOCTH, CTETICHU OKUCJICHUSI.

Tema 2.4. Kiaccupukanusi, CcTpoeHHe M  HOMEHKJATypa
HEOPraHUYeCKHUX COeTUHEHMIl, TNl KPUCTANIHYECKHX PelleTOK

ConepxaHue

Knaccudukanus Heopranmdeckux coeauHeHuii. HomeHkmaTypa
HEOPraHWYECKUX  BEIIECTB.  BemecTBa  MOJEKYJSPHOTO U
HEMOJIEKYIIPHOTO CTPOEHHSI. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTBA.
THumel KpUCTAITHYECKUX PEMIETOK. 3aBICHMOCTh CBOWCTBA BEIIECTB
OT TUIA KPUCTAILTUYECKOM PEIIETKY.

[lorsiTie O nOUCHEPCHBIX cHUcTeMax. VICTUHHBIE W KOJUIOWIHEIC
pacTBOpBl. MaccoBas 10JIsl BEIIECTBA B paCTBOPE.

Jlaboparophas padora Ne 15: reHeTHyeckasi CBA3b HEOPraHUYCCKUX
BEIIIESCTB, MPUHAUICKANTUX K Pa3IMIHBIM KJIaccaM.

JlaboparopHnas padora Ne 16: pacdéTsl 10 ypaBHEHUSIM XUMHYECKHUX
peakuuid, B TOM 4YHCJIE€ TEPMOXHMMHUYECKHE pPacu€rbl, pacu€rbl C
HCIIOJIB30BAHUECM IMOHATHA «MaCCOBas 0JIsI BEIICCTBA»

Tema 2.5. Tunbl XUMHYECKHX peaKIUii

Conep:xanue

Xumuyeckas peaknusa. Kinaccuduxanuss XUMHYECKHMX peaknuid B
HEOPraHWYECKON U OPraHUYECKOM XUMHUU. 3aKOH COXPAHEHUSI MaCChl
BEIIECTB, 3aKOH COXPaHEHUS M TMPEBpALIeHUS JSHEPTUH TPHU
XUMHUYCCKHUX peaKrgX.

CKOpoCTb peakuuH, €€ 3aBHCUMOCTb OT pa3lUYHBIX (HaKTOPOB.
O6patumble  peakuuyd. XuMH4Yeckoe paBHoBecue. Daktopsl,
BJIMAKOIINUE HA COCTOAHUEC XUMHUYECKOI'O PABHOBECHUA. HpI/IH]_[I/IH Jle
[Ilarensbe.

JlaGoparopHast pabota Ne 17: BiusiHHE pa3iu4HBIX (PAKTOPOB Ha
CKOPOCTh XUMHYECKOH peakIny.

3

JlaGoparophast paGora Ne 18: ompezeneHHE THUIIOB XUMHUECKUX
peakiuii. Perierne 3a1a4 Ha OCHOBHBIC 3aKOHbBI XUMHHU.

Tema 2.6. DuekTponuTndeckasa aucconuanus. OKHCIMTEIBHO —
BOCCTAHOBHTEJIbHbIE PeaKINHU

Conep:xaHue

1

DnekTpoautuueckas auccorpanus. CUIbHbIE U C1a0bIe SIEKTPOIUTHI.
Cpena BOTHBIX paCTBOPOB BEIIECTB: KUCIIas, HEWUTpaabHas, IIECTOYHAS.
Peaxuyu nonHoro oomeHa.

OKHCITNTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

2

Jlaboparopnast pabora Ne 19: okuCIMTEIHHO-BOCCTAHOBHUTEIHHBIE
peaKiuu.

Tema 2.7. ITono:xxenue HeMeTaN10B B Ilepunoanyeckoii cucreme
xuMudeckux aemeHToB .. MeHaeneeBa 1 0COOEHHOCTH CTPOEHUS UX

aToOMOB
Conep:xaHue
1 Hemerannsi. Tlonoxenue HemetamioB B Ilepuonuueckoil cucreme

xuMHUYIeckux dneMmenToB [ M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomMoB. @DusMueckue CBOMCTBA  HEMETAIOB.  AJJIOTPOMHS
HEMETAJUIOB (Ha MpUMepe KKUCIopoia, cepsl, pocdopa u yriepoaa).
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XYUMUYECKHE CBOMCTBA BAKHEUITNX HEMETALIOB (TaJOTeHOB, CEPHI,
azoTta, (ocdopa, yriaepona u KpeMHHUS) H UX COETUHEHHN (OKCHIIOB,
KHCJIOPOJICOJICPIKAINX KHCIIOT, BOJIOPOHBIX COSTUHEHUT ).
[TpuMeHeHne BaKHEHIIIMX HEMETAJIOB U UX COCTMHCHHUM.

Jlaboparopnas pabora Ne 20: pacyéThl MacChl BEIIECTBA MM 00BEMaA
ra3oB MO H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY
OJHOTO W3 YYacTBYIOIIUX B PEAKIHH BEHICCTB, PACUYETHI MACChI
(00BEMa, KOTUYECTBA BEIECTBA) MPOAYKTOB PEAKIHH, €CIH OJHO W3
BCIIICCTB MMEET MPHUMECH.

Tema 2.8. Ilonoxkenue mera/uioB B Ilepuoamyeckoii cucreme
XHMHUYECKHX DJIEMEHTOB

ConepxaHue

Meramnbel. Ilonmoxxenue wertamioB B Ilepuoguueckold cucreme
xummaeckux 3nemMenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX O000JOYeK aToMOB MeTauioB. OOmme ¢uzndecKue
cBoiicTBa MeTayuioB. CrulaBbl METAJIOB. DJIEKTPOXUMHUECKUN Ppsif
HaIPsDKEHUI METAILIIOB.

XVWMHUYECKHe CBOWCTBa BAXKHEHUIIMX METAINIOB (HATPHHA, KaJHH,
KaJIbIINi, MarHui, aTIOMUHUH, ITUHK, XpOM, Kelle30, MEIb) U HUX
COEJIMHEHU.

OO0mue crmocoOsl MOTy4YeHHs MeTauioB. lIpuMeHeHne MeTauioB B
OBITY M TEXHUKE.

JlaGoparophast padora Ne 21: u3yueHue KoJuieKuuud «MeTaibl U
CIIaBBI», 00Pa3l0B HEMETAILIOB.

Jlaboparopnast pabora Ne 22: pemieHue 3amad, HaONIOJCHUE U
ONMCaHWE  JICMOHCTPALMOHHBIX ¥  JITAOOPAaTOPHBIX  ONBITOB
(B3amMoJIeliCTBUE THUIPOKCHIA ATIOMUHHUS C PAaCTBOPAMH KHCIOT
IIeJI0Ye, KaYeCTBEHHbBIE PEaKIMU HAa KATHOHBI METAJIIOB).

Tema 2.9. XuMus H :KU3Hb

Coaepxanue

Ponmp xumuu B 00eCEYeHHWH SKOJIOTHYECKOW, DHEPreTUYECKOW |
NUIEBON 0€30MacHOCTH, pa3sBUTUN MeAULUHBI. [loHATHE O HAay4HBIX
METO/AX MTO3HAHUS BELIECTB U XUMHUYECKUX PEAKLUH.
[MpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIILICHHOTO
MTOJTyYEHUs] BAXKHEHIIINX BEILECTB.

JlaGoparophast padota Ne 23: UenoBek B MUpE BELIIECTB U MAaTEPHUAIIOB:
BaXHEHMIIME  CTPOUTENbHBIE  MaTepHalbl,  KOHCTPYKLHOHHBIE
MaTepuanbl, Kpackd, CTEKJI0, KepaMHKa, MaTepHaibl UL
JIEKTPOHMKH, HaHOMAaTEepUaJIbl, OpPraHWYECKUE W MHHEpAJIbHBIC
ya00peHusl.

Jlaboparophas pabora Ne 24: Xumus 1 310pOBbE YEJIOBEKA: MTPaBHiIa
HCTIOJIb30BaHMS JICKAPCTBCHHBIX MpPENapaToB, MpaBuia 0e30MacHoOro
MCIOJIb30BaHHMS MPENapaToB ObITOBOI XUMHH B TIOBCETHEBHOM KHU3HU.

CamocTosiTeJbHasi pa60oTa: MOAr0OTOBKA NMpe3eHTAIMIT H CO00LIeHMIi

KoncyabTamus | 6
IIpoMe:kyTOUHasA aTTecTaLUs JAuddepeHunpoBaHHbIN
3a4er
Bcero | 96 | 50 | 64

3. KoHTpoJib U olleHKa pe3yIbTAaTOB 0CBOEHHsI Y4eOHOr0 mpeaMeTa

Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEXYTOUHAs aTTecTanus O0O0ydaroIuxcs
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OCYIIECTBIISIIOTCS C TMPUMEHEHHEM OIEHOYHBIX MAaTepUajoB IO Yy4eOHOMY MPEeaMETy
(mpuoxerne Ne 1 - Ne 2 k pabodeii mporpaMmme yaeOHOT0 MPeaMeTa), BKIYAIOMUX OTKPBITYIO
(ocTymHYIO K OImyOJIMKOBAaHHIO) U 3aKPHITYIO (HE pa3MeriaeMyro B CBOOOHOM JIOCTYIIE) YACTH.

4. YciaoBus peaju3anumn y4eOHOro mpeamera
4.1. YuyeOHO-MeTOAMYEeCKOe U MH(POPMANMOHHOE olOecleyeHHe peau3aunu y4eOHOro
npeaMera

Ob6opynoBanue ydeOHOro kaOuHeTa (HArysgHBIE TOCOOMs): HAOOPBI MIAPOCTEPIKHEBBIX
MoJieNIell MOJIEKYJ, MOJIENIN KPUCTANIMYECKUX PEIETOK, KOJUIEKIMHM IPOCTBIX M CIIOKHBIX
BEIIECTB W/WIIM KOJUICKIIMH IOJUMEPOB; KOJUIEKLUS TOPHBIX MOPOJ M MUHEPAIoOB, 00pasIibl
HOPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAacc, KaydyKoB, He(Tb, yrojib, Talnuua
Memnneneesa, yueOHbIe GHIIbMBIL, TH(PPOBBIE 00pa30BATENBHBIE PECYPCHI.

Ob6opynoBaHue Js1aboparopud U pabouyMx MecT J1abOpaTOpUU: MEH3YpPKH, IHIIETKH-
KareJIbHUIIBI, TEPMOMETPHI, MUKPOCKOTI, JIYIIbI, IPEIMETHBIC H TOKPOBHBIE CTEKJIA, IIAHIIETHI
JUIS KalleJIbHbIX peakuuil, ¢uibTpoBanbHas Oymara, NMpPOMBIBAJIKH, CTEKJISHHBbIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (OHAPUKH, HAOOp PEaKTHBOB, CTEKISHHBIC MAJOYKH, MITATHBBI IS
poOUPOK; MEPHBIE LMIIMHAPBI, BOPOHKHU CTEKJISIHHbIE, BODOHKH JAEIUTEIbHbIE [IMIIUHAPHUYECKUE
(50-100 mu), ctynku ¢ nectukoM, hpapdopoBbie YalIKu, MUHIETHI, GHUIBTPHI OyMakHbIC, BaTa,
MapJsi, 4acoBble CTEKJIA, 3JIEKTPOIUIUTKH, Ja0OpaTOpHbIE LITATUBBI, CIMPTOBBIE T'OPEJKH,
CIUYKH, IPUOOp AJIs MOITY4YEHHsI ra3oB (WM MPOOUpKa ¢ ra300TBOJHON TpyOKoOil), epKaTenu
JUIsl IPOOMPOK, CKIITHKHU Il XpaHEHUs pEaKTHBOB, Pa3/1aTOYHbIC JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mn); mmaTenau; MUHLIETHI; TUTEIbHBIE IIUIIBL; CEKYHIOMEPHI (TaliMephl), MEPHbBIE
npobupku (Ha 10-20 M) u mepHble koiOb1 (25, 50, 100 u 200 mu), BoasHas Oans (Wiu
TEPMOCTAT), CTEKJISHHBIE MAJIOYKH; KOHWYecKue KoiObl nmst TutpoBanus (50 m 100 mo);
WH/IMKATOpHBIE IOJIOCKM sl ompeneneHuss pH W cTaHgapTHas WHAMKATOpHas IlIKaja,
YHUBEpCaJIbHBIA HHANKATOP; TUHeTKH Ha 1, 10, 50 M (unu no3atopsl Ha 1, 5 u 10 mit), GropeTku
JUIS TATPOBaHUS, MeAMLMHCKUe mmnpuibl Ha 100—150 mi, 1aGopaTopHble W/WIKM aHATUTHYECKHE
Bechl, pH-MeTphI, cymmibHbIN mKad, u Ip. 1adopaTopHOe 000pyI0BAHNE.

4.1.1. OcHoBHas JUTEpaTypa:

1. AppamnukoBa, E. W. Heopranuueckas xumus. Ilpaktukym: npaktukym / E. W.
Apnamaukosa, E. 1. Jlemunosa, B. A. Anemun; o pen. ui.-kopp. PAH A. B. IlleBenbkoBa. -
3-e u3a. - Mocksa: Jlaboparopus 3Hauui, 2026. - 478 c. - (YueOHUK A71s1 BBICIICH LIKOJIBI). -
ISBN 978-5-00101-938-1. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2239193 (nata o6pamenus: 10.08.2026). — Pexxum nocryma:
IO TIOJTITHCKE.

2. T'abpuensn, O.C. Xumwus. 11 kmacc. Yuebnuk: YueOnuk / O.C. I'abpuensn, WU.I.
Octpoymos, C.A. CiankoB — Mocksa: [Ipocsemnienue, 2024. — 128 c.

3. HBuaros A. JI. Xumus Boasl 1 MUKpoOuoniorus: yueonuk / A. JI. IBuartos, B. M. Manos.
— MockBa: UHOPA-M, 2026. — 218 c. — (Cpennee npodeccruoHaabHOe 00pa3oBaHue). -
ISBN 978-5-16-006616-5. - Texcr: IIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2228297 (nara o6pamenns: 10.08.2026). — Pexxum nocrtyma:
10 TIOJIITHCKE.

4. Tynukus, E. 1. Xumusa. B 2 4. Yacts 2. Opranudeckast XuMusi: y4eOHUK Ui CPEIHETO
npodeccuonansHoro obpazoanusi / E. W. Tynukun. — 2-e u3m., ucnop. u gom. — MoOCKBa:
WznatenberBo FOpaiir, 2023. — 197 c.

5. Pymsuruc, I'.. Xumus. bazossiit ypoBenb. Yuebnuk miast CI10: Yuebnuk / I'.E. Pym3uruc,
@.I'. Denpaman — Mocksa: [Ipocsemnienue, 2024, — 336 c.

4.1.2. JlonoJTHUTEILHAS JIUTEPATypa:
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1. Epemun B.B. Xumusa. 10 xmacc. YruiyOnéHHbBIM ypoBeHb. DIEKTpoHHas (opma
yueOnnka. / Epemun B.B., Tepenun B.U., JlpozmoB A.A.; Ilom pen. Jlynmna B.B. -
M.:IlpocBemienue, 2026. - 448 c. - ISBN 978-5-09-132777-9. - Tekct : anekrponnsiii. - URL:
https://znanium.ru/catalog/product/2247234 (nara o6pamenus: 10.08.2026). — Pexxum nocrtymna:
0 TIOJIITHCKE.

2. Epemun B.B. Xwmwmsa. 11 xmacc. YriyOn€HHBI YpOBEHb. OJIEKTpoHHas ¢opma
yueOnunka. / Epemun B.B., Kyspmenko H.E., [dpozmoB A.A.; Ilox pen. Jlymmna B.B. -
M.:Ilpocgemienue, 2026. - 480 c. - ISBN 978-5-09-132778-6. - Tekct : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/2247242 (nara o6pamenus: 10.08.2026). — Pexxum nocrtymna:
0 TIOJIITHCKE.

5. Pameukwuit A.M. Xumus : 6a30BbIil YPOBEHD : TPEHUPOBOYHBIE U IIPOBEPOYHBIC PAOOTHI :
ydueOHOEe TocoOme, pa3padOTaHHOE B KOMIUICKTE C YYEOHHKOM JUisi 0Opa30BaTEIbHBIX
OpraHm3aiuii, peanusyomux odpasosarenbHbie mporpamMmbl CI1O / Panenkuiit A.M., - 2-e u3n.
- M.:Ilpocsemenne, 2025. - 79 c. - ISBN 978-5-09-138955-5. - Tekcr : anexkrponHsi. - URL:
https://znanium.ru/catalog/product/2267298 (nara obpamenus: 10.08.2026). — Pexxum nocrymna:
IO TIOJIITHCKE.

6. Pymuruc I''E. Xumwus : 06a30Bblii ypoBeHb : Y4eOHUK [UIsi 0OOpa3oBaTEIbHBIX
OpraHmu3anuii, peamu3yrmux odpasosarensubie mporpammbl CI1O / Pymsutuc I'.E., ®enpaman
d.I., - 3-e u3a. - M.:IIpocsemenue, 2026. - 336 c¢. - ISBN 978-5-09-134959-7. - Tekcr :
anektpoHHbldi. - URL:  https://znanium.ru/catalog/product/2267289 (mata oOpamieHus:
10.08.2026). — Pexxum gocTyma: 1Mo MO mHCKe.

7. OcHoBbl oprannueckoi xumuu st cryaentoB CIIO : yueOHO-MeTomm4eckoe mocooue /
A. U. Xamutosa, T. H. I'pumiaesa, T. T. 3unkuueBa, M. M. Ilerposa ; nox pen. npod. M. b.
lNazuzoBa ; MunobOpuayku Poccum, Kazan. nam. uccnen. texnon. yH-T. - Kazanp : M3a-BO
KHUTY, 2023. - 272 c. - ISBN 978-5-7882-3390-1. - Tekct : snextpoHHbii. - URL:
https://znanium.ru/catalog/product/2199327 (nara o6pamenus: 10.08.2026). — Pexxum noctymna:
IO MOJIIHCKE.

HNHTepHeT-pecypcenl:

1. http://www.openclass.ru/node/112802 - YrieBogopos

2.  http://www.openclass.ru/node/147910 - TlepwioauuecKuii 3aKOH W IEPUOIUUECKAsS
cucrema

3. http://www.openclass.ru/node/169042 - CtpoeHue aToma

4.  http://www.openclass.ru/node/175894 - xapakTepHUCTHKa XHM. JJIEMEHTOB | TpyIIIbI

5.  http://www.openclass.ru/node/176415 - yrieBos

6. http://www.openclass.ru/node/176427 - Poas XMMHH B 5KM3HU YEJIOBEKA

7. http://www.openclass.ru/node/179299 - Ankansl - Ha3BaHWS BEIIECTB

8.  http://www.openclass.ru/node/187262 - xene3o

9. http://www.openclass.ru/node/204810 - Buabl XMMUYECKON CBA3U

10. http://www.openclass.ru/node/208317 - Ilpe3eHTamusi O >KU3HU M JACATEIBHOCTH
A.M.bytnepoa

11. http://www.openclass.ru/node/208770 - Buxrtopuna «Kucnopoaconepxariue
COEIMHEH U

12. http://www.openclass.ru/node/209167 - AneraTHoe BOIOKHO

13. http://www.openclass.ru/node/213972 - IlpenenbHbie U HENPEACIbHBIC YTIICBOIOPO/IbI

14. http://www.openclass.ru/node/45054 - IIpezenTauus «OBP»

15. http://www.openclass.ru/node/54561 - McTopus meproanvIecKON CHCTEMBI

16. http://www.openclass.ru/node/55285 - TecToBble 3a1aHus 110 TEME « XUMUYECKAs CBSI3b.
Kpucrammieckue pereTkny

17. http://www.openclass.ru/node/85611 - kayuyk

18. http://www.openclass.ru/node/96704 - npupoaHbIE HCTOYHUKH yTIEBOAOPOIOB

4.1.3. CoBpemenHble mnpodeccuoHA/TIbHbIE 0a3bl JAHHBIX W HH(POPMALMOHHbIE


http://www.openclass.ru/node/112802
http://www.openclass.ru/node/147910
http://www.openclass.ru/node/169042
http://www.openclass.ru/node/175894
http://www.openclass.ru/node/176415
http://www.openclass.ru/node/176427
http://www.openclass.ru/node/179299
http://www.openclass.ru/node/187262
http://www.openclass.ru/node/204810
http://www.openclass.ru/node/208317
http://www.openclass.ru/node/208770
http://www.openclass.ru/node/209167
http://www.openclass.ru/node/213972
http://www.openclass.ru/node/45054
http://www.openclass.ru/node/54561
http://www.openclass.ru/node/55285
http://www.openclass.ru/node/85611
http://www.openclass.ru/node/96704
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CIPaBOYHbIE CHCTEMbI:
3uanuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/

IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HanuonanesHast snekrponnas 6udaunoreka (HIB) - https://rusneb.ru/

MeskBy30BCKast aiiekTpoHHas oudmuoreka (MOB) - https://icdlib.nspu.ru/

"MBUC" (B/] nepuoanueckux uznanuii) - https://dlib.eastview.com/browse

DnexTponHas oubnmoreka Tromry - https://library.utmn.ru/

Oo6pasoBarenbHas aThopma s YHUBEPCUTETOB U KOJUTE/DKEH - https://urait.ru

COoNoORWN

4.2. JIuieH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe NMPOrpaMMHoe odecrieyeHne, B TOM
YHCJIe 0Te4eCTBEHHOI0 IIPOM3BOJACTBA

LibreOffice, mmardopmsr: Suaekc. Meccenmkep, Suaekc. Tenemoct.
4.3. MaTepHaIbHO-TEXHHYECKOE 00ecnmeyeHne pean3anun y4eGHOro npeamera:

MynbTuMeauiiHas y4yeOHas ayAuTOpus A TPOBENCHMs 3aHATUH JIEKIMOHHOIO THIIA
OCHAIIIEHA CJIEIYIOIMMH TEXHUYECKHUMHU CPEACTBaMHU OOydeHHUs u 000OpyIOBaHHEM: ydeOHas
MeOenb, J0CKa ayAUTOpHasl, MyJIbTUMEIMIHHOE IPOEKIIMOHHOE U aKyCTHYeCKoe 000py/J0BaHuE,
IIEPCOHAIIBHBIN KOMITIBIOTED.

MynbTuMeauiiHas ydeOHast ayIuTOpHsl Ui NPOBENCHMS 3aHATHH JabOpaTOpPHOro THIa
OCHAIIIEHA CJIEIYIOIMMHI TEXHUYECKHUMHU CPEACTBaMHU OOydeHUs u 000OpylOBaHUEM: ydeOHas
MeOenb, T0CKa ayAuTOpHast, MyJIbTUMEIMIHHOE MPOEKIIMOHHOE U aKyCTHYeCKOe 000pYy/I0BaHUE,
IIEPCOHAIIBHBIN KOMITBIOTED.

VY4ebHas ayaAuTOpUs Ul IPOBEACHHS 3aHATHI 1TaOOPaTOPHOTO THIIA OCHAIIEHA CIIEYIOLUMHU
TEXHUUYECKUMHU CPEJICTBaMU 00yueHUsl 1 000py1oBaHHEM: yueOHasi MeOelb, 10CKa ay TMTOpHasl.

IIpunoxxenne Ne 1 K
paboueii IIporpaMme
JUCIUIIAHBI

OHEHOYHBIE MATEPHUAJIBI 11O YYHEBHOMY IIPEMETY
Xumusn
OTkpbITast 4acTh

1. Cucrema oneHMBaHHUA

KoHTposnb u olleHKa pe3yiabTaTOB OCBOCHHS yUe€OHOTO MpPEAMETa OCYIICCTBISICTCS
MpernoiaBaTesieM B TMPOIECCE TMPOBEICHUS TMPAKTHUYECKUX 3aHATHUH, YCTHBIX OIPOCOB,
JTUKTAHTOB, CAMOCTOSITEIBHBIX W KOHTPOJIBHBIX pa0dOT, TECTUPOBAHUS, a TaK)KE BBITTOJIHCHHS
00yJaroMUMHUCS POEKTOB.

YcTHBI onmpoc Ha 3aHATUM TIO3BOJISET BBUICHUTH O0OBEM 3HAHUW CTyACHTA 110
OTpeNIeTICHHON Teme, pasneny, npobieme. [lpw olleHMBaHWUM YCTHOTO OTBETA YUYWMTHIBACTCS
KaueCcTBO W TMOJTHOTA OTBETa HAa KOHTPOJIBHBIE BOIMPOCHI, CTENECHb BIAJCHUS HN3YYCHHBIM
MaTepHaoM MPU OTBETaX Ha JOTIOJHUTEIHHBIC BOTIPOCHI.

Tect — cpeACTBO KOHTPOJISI CTETMIEHHM OCBOSHHUS OOYYAIOMIUMHUCS TEOPETHUYECKOTO
Mmarepuana u (Qaxkrtorpaduueckoro marepuana. TecToBble 3aaHUs MpPEIOiararoT BBIOOD
BEPHOTO BapHWaHTa OTBETAa W3 MEPEUHS MpeaaracéMbix, TPeOOBaHHE JOMOIHUTH YTBEP)KICHHE
MPOIMYLIEHHBIM CJIOBOM, YCTaHOBUTh COOTBETCTBUE MEXKAY SBICHUSMHU JHUTEPATYPHOTO


https://new.znanium.com/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://icdlib.nspu.ru/
https://dlib.eastview.com/browse
https://library.utmn.ru/
https://urait.ru/
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nepuoja. [Ipy olleHHBaHUM pE3yJIbTAaTOB TECTUPOBAHMS YUUTHIBACTCS KOJIMYECTBO M MPOLIEHT
JTAHHBIX 00YYarOIIUMCS BEPHBIX OTBETOB.

CamocTosiTeibHasi padoTa — CPEJCTBO KOHTPOJIS, MO3BOJISIONIEE OIECHUTH YMEHHS
00yYaromUXCsi CaMOCTOSITEIBHO CTPYKTYPUPOBaTh CBOM 3HAHHSI B IPOLECCE PEIICHHUS
NPAaKTUYECKUX 3a/a4, OPUEHTHUPOBATbCA B HMH(OPMAIMOHHOM mpocTpaHcTBe. OleHWBaHHE
BBIMOJIHEHUSI JAHHOTO CPEJICTBA KOHTPOJISI OCYIIECTBISIETCS 10 MaTepraliaM, TIPEA0CTaBICHHBIM
oOyvaromuMmcsi B NUCbMEHHOH (opme. [lpu oOICHMBaHWM CaMOCTOSTEIBLHOH pPabOTHI
YUUTBIBAETCS CAMOCTOSATEIBHOCTD, TIOJTHOTA OTBETA, IPAMOTHOCTb.

IpakTnueckass pa6ora — Qopma KOHTpOJIE B Yy4eOHOM IIpolecce, MPH KOTOPOi
CTYACHTBI 110 33JJAaHUIO U T10/] PyKOBOACTBOM IPENOAABATENS CAMOCTOSITEIHHO TPOBOIAT OIBITHI,
W3MEPEHUS WK 3JIEMEHTapHBIC UCCIICA0BAHMS HAa OCHOBE CIICIIUAILHO pa3pabOTaHHBIX 3aaHUH.
PesynbraTel mabopatopHbIx paboT 4acto OQOPMISIOTCS B BHIE OTYETOB, TJE IMOAPOOHO
OIKCBIBAIOTCS TIPOBEIEHHBIE SKCIIEPUMEHTBI, TOJTyUYCHHBIE TAHHBIC, UX aHAJIU3 U BHIBOJIBI.

CooO0menusi, mpe3eHTalMs - CPEIACTBO KOHTPOJIS, MO3BOJISIONIEE OICHUTh YPOBEHb
c(OPMHUPOBAHHOCTH aHATUTUYCCKUX, UCCIICIOBATEIHCKIUX HABBIKOB, HABBIKOB IMPAKTHUECKOTO
TBOPYECKOTO MBINUICHUS, YPOBEHb C(OPMHUPOBAHHOCTH II03HABATEIBHBIX YHUBEPCATBHBIX
y4eOHBIX NEHCTBUN, KOMMYHUKATHBHBIX YHHUBEPCAIBHBIX YUYEOHBIX NEHCTBUU, PETYISTHBHBIX
YHHUBEPCAIbHBIX yUEOHBIX NEHCTBUN, HABHIKOB COBMECTHOM JESTEIBHOCTH, a MMEHHO: YMEHHUE
IUTAHUPOBATh CBOIO JCATEIBHOCTh WA COBMECTHYIO JICSITEIbHOCTh, CAMOCTOSITEILHO CTABUTh U
pemaTh 3aJadd, CaMOCTOSATENIFHO OCBaWBaTh HOBOE, OCYIIECTBIISATh IOMCK U aHAIU3
uHpOpMallUK, JeaTh BBIBOJBI, (OPMYJIUPOBATh M JIOKa3blBaTh CBOK TOYKY 3PCHUS.
OneHnBaHue JaHHOTO BUAA PabOT OCYIIECTBISIETCS IO MaTepuajiaM, HpeAOCTaBICHHBIM
00y4JarmuMcsi B TUCbMEHHOU (COOOIIEHNE) U AIIEKTPOHHOM (Tpe3eHTaiusi) Gopme, ¢ yuéTom
KayecTBa 3alllUThl 00y4aro1MCcs CBOEH pabOThI.

Pedepatr — kpaTKoe ycTHOe HJIN MUCHMEHHOE COOOIIEHHE HA ONMpPeIeTéHHYI0 TeEMY,
COCTABJIEHHOE HA OCHOBE HECKOJIbKHX HCTOYHUKOB.

Keiic-3aganne — 510 mpo6JieMHasi CHTyanusl, peajaraemMasi B KauecTBe 3a/1a4u
JJI aHAJIU3a ¥ noucka pemeHusi. Lleab Keiic-meToaa — pa3BUTH CIOCOOHOCTH
aHAJTM3UPOBATh Pa3IMYHbBIC TPOOJIEMBI U HAXOUTh UX PEIICHUE, a TAK)KE YMEHUE paboTaTh C
uH(popManuei.

2. IlacmopT OLIEHOYHBIX MATePHAJIOB

Tembl AUCIUATIIINHBI OneHounsle Kon u Kpurepun onieHnBanus
MaTepHalIbl dbopmyIupoBKa
(60wl u KOHTPOJINPYEMOH
KOU4ecmaeo) KOMITETCHITH
Texynui KOHTPOJIb YCIIEBAEMOCTH

Pasnen

1. TeopeTuyeckue
OCHOBBI OPraHUYeCKOMH
XHMHUH

YeTHBII onpoc

Omnenka «5» CTaBUTCS, €CIIH
oOyyatommmuiics: 1) HOJHO
H3JIaraeT M3y4YEeHHBIN
Marepual, JaeT NPaBUIbHOE
ompezeneHue OCHOBHBIX
MOHATHH; 2) oOHapyXuBaeT
IIOHUMaHHE MaTepuana,
MOXET 00OCHOBaTb  CBOH
CYXKJICHUS, IPUMEHATh 3HAHUS
HAa  TPaKTHKE, MIPUBECTH
HEOOXOJUMBIC TPUMEPHl HE
TONBKO 1O YYeOHUKY, HO H
CaMOCTOSITEIHHO

COCTaBJICHHBIE.

Onenka «4» CTaBUTCS, €CIIM
00y4JaIOIIMACS  1TaeT OTBeT,
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YIOBJIETBOPSIOIIMN TeM Ke
TpeOOBaHUSIM, 4YTO U JUIA
OLICHKH «5», HO JoIycKaeT 1-2
OmMOKH, KOTOpBIE CaM JKe
HCTIPABJISICT.

Ouenka «3» cTaBUTCs, eciu
oOyuJaroImuiicss 0OHapyKHBaeT
3HaHUE u MTOHNMAaHHE
OCHOBHBIX MIOJIOKEHUH
JIAHHOW TeMBI, HO: 1) n3maraer
MaTepHuan HETIOTHO 17§
JOMyCKaeT HETOYHOCTH B
ONMpENCIICHUN  MOHATHH U
(opMyJIMpOBKE TIpaBu; 2) HE
yMEeT JOCTaTOYHO TITyOOKO M
JIOKa3aTeIbHO O00OCHOBHIBATH
CBOU CYXICHHS W TMPHUBECTH
CBOM TMpUMEPHI; 3) u3jIaraer
MaTepHral HeOCIeA0BATEIFHO
1 JIOTTyCKaeT OIIHOKH.
OneHka «2» CTaBUTCS, €CIIH
oOyugaromuiicst 0OHapyKHUBaeT
He3HaHHE OOJNBIICH YacTH
COOTBETCTBYIOIICTO pa3iena
W3y4aeMoro MaTepuana,
JIOTTYCKaeT OLTUOKHU B
(hopMyJIUpOBKE TpaBHII,
OTpeNIeIICHUH U POPMYIL.
WckaxaeT ux CMBICII,
OecIopsI0YHO U HEYBEPEHHO
M3JaraeT MaTepHuall.

Pazpnen 2.
TeopeTnyeckue 0CHOBBI
XUMUH

YceTHBIT onpoc

OueHka «5» CTaBUTCA, €CIIH

oOyuaromuiics: 1) MOJTHO
U3JIaraer U3y4YEeHHBIN
Marepuai, JaeT IpaBHIbHOE
OIIpesieIeHHe OCHOBHBIX

MOHATHH;, 2) 0oOHapy>KUBaeT
TTIOHUMaHHe Marepuaa,
MOXeT 00OCHOBaTb  CBOH
CYXJCHUS, IPUMEHATh 3HAHUS
Ha  TIPaKTHKE,  IPHBECTH
HEOOXOAMMBIE TIPUMEpHI HE
TONBKO TO Y4YeOHUKY, HO H
CaMOCTOSTENTFHO
COCTaBIICHHBIE.

OuneHka «4» CTaBUTCA, €CIIH
oOydJarImuicss Jaer OTBeT,
YAOBJIETBOPSIIOIIUN TeM XKe
TpeOOBaHUSAM, 4YTO M I
OLICHKH «5», HO JIoITycKaeT 1-2
OLIMOKH, KOTOpBIE CaM e
HCIpaBJIsIET.

Ounenka «3» craBuTCA, €cCiIu
oOyuaromuiicss 0OHapyKHBaeT
3HaHNE 17§ MTOHNMAaHHe
OCHOBHBIX MOJIOKEHUH
JIAHHOW TeMBbI, HO: 1) n3maraer
Marepuan HETIOJTHO u
JOMyCKaeT HETOYHOCTH B
ONpeNeNIeHN  MOHATHH U
($opMyJIMpOBKE TIpaBui; 2) HE
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YMEET JOCTATOYHO TIyOOKO H
JIOKa3aTeNbHO OOOCHOBBIBATH
CBOM CYXICHHS M IIPUBECTH
CBOM TIpuMepsl; 3) wu3naraer
MaTepHall HeToCeJ0BaTEIbHO
1 JIOITYCKAaeT OLINOKH.
Ounenka «2» craBUTICS, €CIU
oOyugaromuiicst 0OHapyKHUBaeT
HE3HaHUe OouIbIIeH JacTH
COOTBETCTBYIOILIETO pa3Jerna
N3y4aeMOro MaTepuania,
JIOITyCKaeT OMIMOKHU B
(opMyJIMpOBKE TpaBHI,
oIpeAeeHlH 1 GopMyII.
HckaxkaeT ux cMbIci,
0ecropsI0UHO ¥ HEYBEPEHHO
u3jIaraeT MaTepHal.

Hrorosas arrecrarusi 00y4Jaronuxcs

JAudepennupoBannbiii | TectupoBanue 100%-80% - ota.

3ayeT (2 cemecTp) 79%-60% - xop.
59%-40% - ynoBi.
39% - Hey.

3. TumnoBble OlleHOYHBIE MATEPHAJIBI

Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM

Bomnpocsl k ycTHOMY onpocy:

1. M3oMepust OpraHUYecKUX COSIMHEHHUH U ee BUIbI.

2. BzanMHOe BIHMSIHHE aTOMOB B MOJIEKYJIaX OpPTaHWYECKHX BEIIECTB Ha INpPUMEpE
3TaHoJa U (heHoa.

3. [IprumHBI MHOTOOOpAa3Kst HEOPTaHMYECKUX U OPTaHHYECKUX BEIIECTB.

4. B3anMOCBS3b MKy BaXXKHEHIIMMU KJIaCCAMU OPTaHUYECKUX COCTUHEHUH.

5. [IpenenbHble yrieBoaoposl, odmas Gopmyna U1 XMMHUECKOE CTPOECHHE TOMOJIOTOB
JAaHHOTO PsAa.

6. CBoiicTBa U MPUMEHEHUE METaHA.

7. lluxnonapaduHbl, UX XMMHUYECKOE CTPOEHME, CBOICTBA, HAXOXJIEHUE B MIPUPOE,
MPAKTUYECKOE 3HAYECHHE.

8. HenpenenbHble yrieBomopoabl psija STHIeHa, obmas ¢opMmyila U XMMHUYECKOE
cTtpoeHne. CBOMCTBA U IPUMEHEHUE ITUIICHA.

9. JlueHoBbIE YIJIEBOJOPO/bI, MX XMMHUYECKOE CTPOCHHE, CBOWCTBA, IMOJy4YE€HHUE U
MPAKTUYECKOE 3HaYCHHE.

10. Auetunen — npeACTaBUTENb YTJIEBOJAOPOIOB C TPOHHOW CBS3bI0O B MOJIEKYJIE.
CBolicTBa, NOJyYEHHUE U TPUMEHEHHE alleTUIICHA.

11. Apomaruueckue yrieBoJOpPOIbI.

12. Bensom, ctpykTypHas ¢hopMmyJa, cCBOMCTBa 1 moy4eHue. [[pumenenne 6eH3oa u ero
TOMOJIOTOB.

13. [IpupomHBIE WCTOYHHWKH YTIEBOJOPOJOB: Ta3, HEPTh, KAMEHHBIH YTOJNb WX
IIPAKTUYECKOE UCTIOIb30BaHUE.

14. TlpenenbHble OJHOATOMHBIE CIUPTHI, UX CTPOEHHUE, (PU3MUECKHE U XUMHUYECKHE
cBoricTBa. [lonmyyenue u npuMeHeHne STUIOBOIO CIUPTA.

15. [lonmyuenne cOUPTOB M3 MPEAEIbHBIX U HENPENEeNbHbIX  YIJIEBOAOPOIOB.
[IpoMBIUIEHHBIN CUHTE3 METAHOJIA.

16. ®enomn, ero XMMUUYECKOE CTPOEHHUE, CBOMCTBA, MOJIyYE€HUE U IPUMEHEHUE.
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17. Anpperunpl, X XMMHUYECKOE CTpOe€HHE M cBoiicTBa. [lomyuyeHue, mpumeHeHUE
MYpPaBbUHOTO U YKCYCHOT'O aJIbJETUI0B.

18. IlpenenbHbIe OMHOOCHOBHBIC KapOOHOBBIC KHUCIIOTHI, MX CTPOCHHS M CBOHCTBA Ha
MIPUMEPE YKCYCHOM KUCIIOTHI.

19. XKupsi, ux coctaB u cBoMcTBa. JKUPHI B IEpHO/Ie, TPEBPAIICHUS )KHPOB B OPraHU3ME.
[TpomykThl TEXHHYECKOW TIEpepadOTKH >KUPOB B oOpraHu3Me. [IpoayKThl TEXHHYECKOM
nepepaboOTKH KUPOB, MOHATHE O CHHTETUYCCKUX MOIOIIMX CPEACTBAX.

20. I'mroko3a — mpeICTaBUTENlh MOHOCAXapHI0B, XUMUIECKOE CTPOCHUE, (pr3udecKue u
XHMHYECKHE CBOMCTBA, MPUMEHECHHE.

21. Kpaxman. HaxoxaeHue B pupo/ie, MPaKTHUECKOE 3HAUCHUE, THPOIIH3 KpaxMmaia.

22. llennrono3a, coctaB MOJIEKY, (PU3NUECKHE U XUMHUYECKUE CBOWCTBA, IPUMEHCHHE.
[TonsiTrie 006 UCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOTO BOJOKHA.

23. AHWIMH-TIPEICTABUTENIb AMUHOB; XUMUYECKOE CTPOCHUE U CBOMCTBA; MOJIYYCHHE U
MPaKTUYECKOEe TPUMEHEHHE.

24. AMHUHOKHCIIOTEI, UX COCTaB M XMMHUUYECKHE CBOMCTBA: B3aMMOJECHCTBHUA C COJISHOM
KHCJIOTOM, IeJ09aMu, APYT ¢ Apyrom. buonorudeckas pojab aMUHOKHUCIIOT M MX IPUMEHEHHE.

25. buononumepsl: OelKM U HYKJIEHHOBBIE KHUCIOTHL. CBOiicTBa M OMOIOTHYECKUE
(GyHKIHN OEIKOB.

26. OOmas xapakTepUCTHKA BBHICOKOMOJIEKYJISIPHBIX COEIUHEHHI: COCTaB, CTPOCHUE,
peakIny, JieXKanue B OCHOBE MX MOJIyYeHUs (Ha MpUMepe MOJMAITUIICHA W CHHTETHYECKOTO
KaydyKa).

27. BUIbpl CHHTCTHUECKUX KaydyyKOB, UX CBOWCTBA U TIPUMEHEHUE.

28. [Tonumepsl B METUITUHE.

Pasnen 2. Teopernueckue 0OCHOBBI XUMHUM

Bomnpocsl k ycTHOMY onpocy:

1. Tlepuoauueckuil 3aKOH M MepHOAMYECKas CUCTeMa XUMHUYecKux anemeHToB JI. M.
MeHnzeneeBa Ha OCHOBE IIPECTABICHUN O CTPOEHUHU aTOMOB. 3HAU€HHE TEPUOIUIECKOT0 3aKOHA
JUISl pa3BUTHS HAYKH.

2. CTpoeHHE aTOMOB XMMHUYECKUX DJIEMEHTOB W 3aKOHOMEPHOCTH B M3MEHEHUU WX
CBOWCTB Ha IPUMEpE: a) HJIEMEHTOB OJIHOTO NMEePHO/a; 0) HIEMEHTOB OJITHON ITaBHOM MOATPYIIIHI.

3. BooponHbie coeTMHEHNsT HEMETAIIOB. 3aKOHOMEPHOCTH B U3MEHEHHH X CBOWCTB B
CBSI3M C IIOJIO)KEHHEM XMMHUUYECKUX JIEMEHTOB B iepuoandeckoi cucreme .M. Menneneesa.

4. Brpicuime OKCHbI XMMUYECKUX 3JIEMEHTOB TPETHEro Mepruojaa. 3aKOHOMEPHOCTH B
M3MEHEHUU UX CBOMCTB B CBSI3M C IMOJIOKEHUEM XUMHUYECKHUX 3JIEMEHTOB B MEPUOAMYECKOU
CUCTEME.

5. Bricmme KkucIOpoAocoaepKalie KHUCIOThl XUMHUYECKHX 3JEMEHTOB TPEThEro
nepuoja, UX COCTaB M CpaBHUTENbHASL XapaKTEPUCTHKA CBONCTB.

6. Buapl XUMHUYECKOW CBS3M: HOHHAs, METATMYecKasi, KOBaJeHTHas (MOJspHas U
HENoJIsipHast); IPOCThIE U KPaTHBIE CBS3U B OPraHUUECKUX COEAMHEHMSIX.

7. Knaccudukaius XUMHIYECKUX PEAKIIUii B HEOPTaHUIECKON U OpraHNYeCKON XUMUHU.

8. Peaxninu moHHOTO OOMeHa. Y CJIOBHS UX HEOOPATUMOCTH.

9. OKuCIHTENHHO-BOCCTAHOBUTEIbHBIE peakuuu (Ha TpUMEpEe B3aUMOJCHCTBUS
AITIOMHUHUS C OKCHUJAMH HEKOTOPBIX METAIIJIOB, KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEAIBIO).

10.CkopocTh  XMMHYECKMX peakuuid. 3aBUCHUMOCTb CKOPOCTH OT  INPUPOIBI,
KOHIIEHTPAIlMHU BEIIECTB TEMIIEPATYPhI, KaTallu3aTopa.

11.Xummnueckoe paBHOBECHE M YCIOBMS €r0 CMELIEHUS: U3MEHEHUE KOHIIEHTpAlUuu
pearupymouux BelecTB, TEMIIEPaTypbl, 1aBICHUS.

12.BaxHeiine Kaacchl HEOPraHUYECKUX COEIMHEHUH, UX B3aUMOCBS3b.

13.Kucnotel, ux kmaccuduKkamys Ha OCHOBE MPEACTABICHHN 00 3JIEKTPOIMTHYCCKOU
JUCCOLUALIUU
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14.0OcHoBanus, MX Kilaccu(UKalus M CBOWCTBA HA OCHOBE IMPEJCTaBICHHHA 00
INEKTPOIUTUYECKON TUCCOLUAINH.

15.Counn, ux cocTaB U Ha3BaHMsl; B3aUMOJIEICTBUE C METAJIJIaMH, KUCIIOTAMH, LEJI0YAMH,
JIpyr € IPYrOM C Y4€TOM OCOOEHHOCTEW peaklMii OKUCIICHUS — BOCCTAHOBJIEHHUS U MOHHOTO
oOMeHa.

16.Metaibl, UX OJIOKEHUE B IEPUOJUYECKON CUCTEME XUMHUYECKUX 351eMeHTOB J[. 1.
Meunneneesa.

17.CTpoeHne ux aroMoB, MeTajuindyeckas cBs3b. OOIIMe XWMHUYECKHE CBOWMCTBA
METAaJIJIOB.

18.0OnekTpoXuMHUECKUN psAJl HANpSHKEHUH MeETaIoB. BbITECHEHHE METauioB U3
pPacTBOPOB COJIEH APYTMMU METallJIaMHu.

19.06mue crmocoObl moy4eHuss MeTayioB. [IpakTudeckoe 3HAYCHHE AJIEKTPOJIM3a Ha
npuMepe cojeil 0eCKUCIOPOIHBIX KUCIOT.

20.Xumuueckasi U 3JIEKTPOXUMHUYECKAss KOPPO3USl METAJUIOB. YCIIOBUS, IPU KOTOPBIX
MPOUCXOIUT KOPPO3us, Mephbl 3aIIUThI METAJJIOB U CILIABOB OT KOPPO3UHU.

21.Kene3zo: moJIOKEHUE B TEPUOAMYECKON CHUCTEME XHUMHUYECKHUX DJIEMEHTOB
J.V1.MenpeneeBa, cTpoeHHE aToMa, BO3MOXKHBIE CTEIIEHU OKUCIICHHS, (U3MUECKUe CBOWCTBA,
B3aMMOJIEHCTBHE C KHCIIOPOJIOM, TaJOreHaMH, pacTBOpaMu KUCIOT U coiiedl. CruiaBbl xkelesa.
Kene3o B opranuzmMe 4enoBeka.

22 .Hemertaibl, UX MOJOXKEHUE B NEPUOJUUECKON CHCTEME XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, CTpOEHUE UX aTOMOB.

23.0OKUCIUTENBHO — BOCCTAHOBUTEbHBIE CBOIICTBA HEMETAIIJIOB Ha IPUMEPE IJIEMEHTOB
MOJATPYIIIBI KUCIOPO/aA.

24.OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA CEPHI M €€ COSUHEHUS.

25.Heopranuyeckue U OpraHMueCKUe BellecTBa — Je3UHPHUIHUPYIOLIHE CPEICTBA

26.Annotponusi HEOPraHMYECKHUX BEIIECTB HAa IPUMEpPE YIIepoa U KUCIOPOoAa.

27.0CHOBHBIE TIOJIOKEHUSI TEOPUU XMMHUYECKOTO CTPOEHUS! OPraHMUYECKUX BEILECTB A.
M. bytneposa.

28.XMMHYECKOE CTPOEHUE KaK MOPAIOK COETMHEHUS U B3AUMHOTO BIMSIHUS M B3aMMHOIO
BJIMSIHUSL aTOMOB B MOJIEKYJIaX.

Hrorosas arrecranus (1uddepeHnpoBaHHbIN 3a4eT B BHe TECTHPOBAHHUS)

3aganue Kuou
1. BoiOGepuTe 0quH BepHbIii BapuaHT oTBeTa. TO1bKO MpOCTHIE
BeleCTBA PACIHOJIOKEHBI B PSAAY:
A. P20s, Al, Na;SO3, Ca(OH)2
b. Cu, Hz, P, Hg
B. Mn207, ZnCl, Ba(OH)2, H3PO4
2. BolOepuTe 01UH BepHbI BapuaHT oTBeTa. KHCJI0TBI-3TO
A. CIIO’KHBIE BEIIeCTBA, B KOTOPBIX aTOMBI METaJJIa COEMHEHBI C OJHON MIIH
Heckonbkumu OH-rpynnamu
b. cnoxHble BemecTBa, KOTOPHIE COCTOST U3 aTOMOB METaJlla U KHCII0po/ia
B. cnoxHble BemecTBa, COCTOSIIME U3 aTOMOB BOJOPOJIa U KUCIIOTHOTO
OCTaTKa.
3. Bei0epuTe oAMH BepHbIil BApHAaHT 0TBeTa. OTHOOCHOBHOM
KHCJIOPOI0COoAepKaLIeil KUCTOTOMN SABJISETCH:
A. HCI
b. HNOs
B. H2S
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4. BoiOepuTe 0IMH BepHBIii BapuaHT oTBeTa. [IpuBennTe npaBuiIbHOE
Hassanue semecrsa HoSOq:

A. oxcun cepsl (IV).

b. cepHas KHCIOTa;

B. coisHasg kuciora,

I'. okcun cepsl (IV).

5. BeiOepuTe 01MH BepHbIH BADHAHT O0TBeTa. YKa:KuTe psij,
COIeP KALIUI TOJIBKO KHCJIOTHbIE OKCH/bI:

A. NazO, CaO, PbOgy, SiO;

B. SiOy, SOy, N2Os, Cl,07;

B. Al;03, ZnO, BeO, Cr,03

6. Bbi0epuTe oquH BepHblid BapuaHT oTBeTa. lllesoun — 3108

A. pacTBOpUMBIE B BOJE OCHOBAHMUS

b. HepacTBOpUMBIE B BOJIE OCHOBaHUS

B. CJ0XHBIE BEIIECTBA, COCTOAIINE U3 JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX
KHCIIOPOJI

7. BoiOepuTe 01UH BepHbIii BapuaHT oTBeTa. OCHOBAHUS BCTYNAIOT B
peakuum c:

A. MeTamimaM¥ 1 KUCIOTHBIMHU OKCHIaMU

b. kucnoramu u coaamMu

B. XMCIOTHBIMH 1 OCHOBHBIMH OKCHJIAMH

I'. kucnoramu u HeMeTaIaMu

8. BbiOepuTe 01MH BEPHBI BADHAHT OTBETA. YKAaKUTe MPABUIbLHOE
Ha3Banue cou NaNOQOas:

A. HUTpAT HaTpUI,

b. rumpoxcun Hatpus;

B. amun Harpus

9. BeiOepuTe o1MH BepHbIH BapuaHT oTBeTa. Costeo0pasyomue OKCHAbI
KJIACCU(PUIHUPYIOT HA:

A. OCHOBHBIE U KUCJIOTHBIE

b. ocHOBHBIE, KHCIIOTHBIE, O€3pa3INyuHbIe

B. ocHOBHbIE, KUCIOTHBIE, aM(OTEPHbIE

10. BoiGepuTe o1MH BepHbIii BapuaHT oTBeTa. OKCHABI 00pa3yloTcs
NP B3aMMO/IECTBUH

A. Merauia 1 HeMeTauia

b. KHCIOTHI M OCHOBaHUSA

B. mpocToro BemiecTBa M KUCIOpOAa

11. BriOepuTe oauH BepHblii BapuaHT oTBeTa. Hemeraninyeckue
CBOIICTBA Y 3JIEMEHTOB IVIABHBIX MOATPYIIN YyCHIHBAIOTCH:

A. creBa HalpaBO U CBEPXY BHU3

b. cmopaBa HaJI€BO U CBEPXY BHU3

B. cieBa HapaBoO U CHU3Y BBEPX

12. Boibepute oauH BepHbIii BapuaHT oTBeTa. Cpean nmepeyucaeHHBIX
3JIEMEHTOB THIUYHBIM METAJJIOM ABJIAETCH:

A. Mar"uu

b. Bomopox

B. kucnopoxn

13. BoiGepuTe o1MH BepHbIii BapuaHT oTBeTa. Kakoe u3 Bemects
ABJIAETCH YIEKTPOJIUTOM:

A. caxap

b. moBapeHHast COJb;
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B. okcua KpeMHUSL.

14. BoiOepure o1uH BepHbIil BapuaHT oTBeTa. Kak Ha3piBawTCs
YacTHIbI, KOTOPbIE B pacTBOpPe OYAYT ABUTATHCHA K AHOAY:

A. KaTHOHBI;

b. arowmsr;

B. 3J€KTpOHSHI .

15. Boi0epuTe o1nH BepHblIil BapuaHT oTBeTa. Yemy paBHa cTeneHb
oxucJenus azora B N2Os,

A -2
b. +2
B. +5

16. BoiOepure 0o1uH BepHbIil BApUAHT 0TBeTa. 3 KAKHX 0CTAaTKOB
MOJIEKYJ COCTOUT KpaxmaJ?

A. TaKTO3bI

b. rmoko3sl

B. dpykrossl

17. BbiOepuTe oMH BepHBIil BapuaHT oTBeTa. OnpenejmTe THII COJIH
(CuOH)2COs:

A. ocHOBHas

b. cMemanHas

B. kucnas

18. BbiOepuTe O0IMH BepHBI BapHaHT OTBeTa. YKaxKuUTe P,
CO/IePIKANIUIA TOJTbKO KUCIOTHbIE OKCH/IbI:

A. Na20, CaO, CO2

B. SOz, CuO, CrOs

B. SO3, COz, P20s

19. Boi0epuTe onnH BepHblil BapuaHT oTBeTa. Kakoe u3 BemecrTs npu
PACTBOPEHHMH B Bojie 00pa3yeT KHCJIOTY:

A. Na(l

b. CaO

B. SO3

20. BbiOGepuTe oaMH BepHBI BapuaHT oTBera. Kakoe coeaunenue
SIBJISIETCS] IPEICTABUTEJIEM KHCJI0POAOCOAePKALIMX

KHCJI0T?

A. H2SOs

b. HCI

B. SO,




