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INOACHUTEJIBHAS 3AIIMCKA

Omna w3 3amad  oOydeHHUs B CPEAHEH IIKOJEe — OIpelesieHUe JajdbHenIen
00pa3oBaTeNbHON TPACKTOPUU U OTBETCTBEHHOT'O BHIOOpA KM3HEHHOTO M MPOQECCHOHATIHLHOTO
nytd. [ns pemeHuss 3TOW 3aJayd  CTapLIEKIACCHUKU MPH HW3YYEHUU XUMHUH JOJDKHBI
UCTIOJIb30BaTh MPUOOPETEHHBIN HAa ypOKaxX XMMHUHU OIBIT JEATEIBHOCTH B NMPO(HECCHOHAIBLHON
chepe u 000N KUZHECHHOU CHUTYAITUH.

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY, TJIABHBIC UeEU CPEeOHez0 00uiezo 00pa3zosanus

COCTOSIT:

1) B npuoOpeTeHWM 3HAHWW, YMEHHH H CIIOCOOOB JAEATENBHOCTH, CHOCOOCTBYIOLIMX
(bOpMHUPOBAHHUIO LIETIOCTHOTO MPEACTABICHUS O MUPE;

2) B pa3BUTHU ONbBITA PA3HOOOPA3HOM JACATEIBHOCTH, CAMOIIO3HAHHS U CAMOOIIPE/ICIICHNUS;

3) B OCO3HAHHOM  BBIOOpPE  HMHIMBHIYaJbHOH  00pa3oBaTENbHOW  TPACKTOPHH U
po(hecCuOHATILHON JESATENbHOCTH.
bonpmioit Bkmam B JOCTHKEHHE O3TUX Lele cpenHero oOmiero o0pa3oBaHUS BHOCHUT

u3yyeHue Xumuu, KOTopoe Ipu3BaHO odecneuums:

1) ¢opMupoBaHHEe €CTECTBCHHO-HAYYHOW KApTHHBI MHpPa, B KOTOPOH CHCTEMa XMMHYECKUX
3HAHHUH SIBIISICTCS €€ BAXKHEHIIINMM KOMIIOHECHTOM,

2) pa3BUTHE WHTE/UICKTYalbHOTO W  HPAaBCTBEHHOrO IMOTEHIMANA CTapIICKIACCHUKOB,
(GopMUpOBaHHE Yy HHUX OJKOJOTMYECKHM TIPaMOTHOIO B Y4yeOHOH U MNpodeccHOHAIbHON
NESITEIbHOCTH, a TaKXkKe B OBITY;

3) oco3HaHWE Yy CTapIICKIACCHUKOB HEOOXOJMMOCTH B Pa3BUTUU XUMHH H XUMHYECCKOM
MPOMBINIICHHOCTH, KaK MPOU3BOAUTEIHLHON CUIIBI O0IIECTBA;

4) moHMMaHUE HEOOXOAMMOCTH O0€30MacHOro OOpaIleHUs C BEIISCTBAMH W MaTepHajaMH,
UCIOJIb3YEMBIMU B TPO(HECCHOHATEHOM U TOBCETHEBHOM JKU3HH.

Llenamu uzyuenua xumuu 6 cpeoneil WiKoae A6AAIOMCA.

1) BuaeHHE W TOHMMAaHHE 3HAYUMOCTH XUMUYECKHX 3HAHHH [UIS KaKAOTO WICHA COIUyMa;
YMEHHE OLIEHUBATh Pa3IN4HbIC (DAKThI U SIBICHUS, CBSI3aHHBIE C XUMUYECKUMU O00BEKTaMU U
npoleccaMi Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U ONpPENENEHHOW CHCTEMBbl IIEHHOCTEH,
(dbopMynupoBaTh 1 000OCHOBBIBATH COOCTBEHHOE MHEHHE U YOEXKICHUE;

2) MOHMUMaHHE POJIM XHUMHH B COBPEMEHHOW E€CTECTBCHHO-HAyYHOW KapTHHE MHpa U
WCIIOJIb30BAaHUE XUMHUUYECKUX 3HAHUM JIs1 OOBSICHEHUSI OOBEKTOB M IIPOIIECCOB OKPYKAIOIIEH
JEHCTBUTEIIBHOCTH — IIPUPOJHON, COLUATIbHOM, KYJIBbTYPHON, TEXHUYECKOU Cpebl;

3) ¢dopmupoBaHHME Yy CTapIICKIACCHUKOB TPU M3YYCHHUH XHMHHU OIBITA T[O3HAHUS |
CaMOIIO3HAHUS C TOMOIIBIO KJIFOUEBBIX KOMIIETEHTHOCTEH (KIIOUEBBIX HABBIKOB), KOTOPHIE
UMEIOT YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUYHbIX BHIOB JESTEIbHOCTH, — IMOMCKA, aHAJIN3a
u o0paboTku uHGOpPMAIMU, W3TOTOBJIEHHWE HHPOPMAIMOHHOTO TPOAYKTa U  €ro
NPE3EeHTAlMH, IPUHATHS pelIeHul, , KOMMYHUKAaTUBHBIX HABBIKOB, 0€3011acCHOT0 0OpaIieHus
C BellleCTBaMH, MaTepHajlaMy U MpoLeccaMH B MTOBCEIHEBHOM JKHU3HHU U MPOPEeCcCHOHANIbHON
JESATENBHOCTH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOEHHUS OOydaromUMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-MeToandeckol OCHOBOW I pa3pabOTKH IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIOIHE:



® OCO3HaHHWE OOYYAIOIIUMHUCA POCCHUICKON TpaXKTAHCKOW HICHTHYHOCTU — TOTOBHOCTH K

CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

® HaTM4He MOTHBAIMH K O0YYCHHIO;
e [ICTICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX

[IEHHOCTEW M UCTOPUYECKUX TPATUIUN 0a30BOM HAYKH XHMUHU;

® TOTOBHOCTb U CHOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEU JAESITEILHOCTU
LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, MPUCYIIUMHU LEJTOCTHOW CHUCTEME XUMHUYECKOIO
0o0pa3zoBaHus;

® HagU4Me MPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYPbl M CIOCOOHOCTM CTaBUTh LEIH U

CTPOUTH KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IHHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€aTaMH POCCHICKOTo
IpaXAaHCKOro 00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M TIPaBUJIAMU TOBEACHMS,
CIOCOOCTBYIOIIMMHM TIPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00YYaIOIIUXCSl.

JIM9HOCTHBIE PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMHUpPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHUYECKON MAESITeTbHOCTH OOYYaIOIIUXCS MO pealu3alud
MPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

® 0CO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKECHUS
K 3aKOHY U MPABOIOPSIIKY;
® [PEJACTaBIICHUS O COLMAJIBHBIX HOPMax M IpaBUjIaX MEXJIUYHOCTHBIX OTHOILIECHHWI B
KOJUICKTHUBE;
® TOTOBHOCTH K COBMECTHOI TBOPUYECKOI IeATEIHHOCTH MPHU CO3AaHUN YUEOHBIX MPOEKTOB,
pelieHnd  y4eOHBIX W TO3HABaTeNbHBIX  3a7a4, BHIIOJHEHUHM  XMUMHUYECKUX
HKCIIEPUMEHTOB;
® CIOCOOHOCTH TOHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY W apryMEHTHI
JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUJIOB YUEOHOU IEeATENbHOCTH;
2) NaTPMOTHYECKOT0 BOCIIUTAHMS
® [ICHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTE€YECTBEHHOMH
XUMUU;
® YBWKEHHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO MPUMEHEHUS

XUMHH, OCO3HAHUSA TOTO, UYTO JOCTIKEHHUS HAYKH €CTh pe3yNbTaT JIUTEIbHBIX

HaOII0/IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, IOCTOSHHOTO TPYy/a YUEHBIX U

MPaKTUKOB;

e YHTEpeca M T[I03HABATEJbHBIX MOTHUBOB B IMOJIYYEHUHM U TOCIEIYIONIEM aHalHu3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MMOBE/ICHNUS;

® CIIOCOOHOCTHU OIICHMBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH, U TPHHUMATD
OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

® TOTOBHOCTH OILICHMBaTh CBOE IMOBEJEHUE U IOCTYNKH CBOUX TOBApHUIIEH C MO3UIUI

HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN STUX TOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

e T[OHUMAaHHUS IIEHHOCTEH 3I0pOBOTO M Oe3omacHOro oOpa3a KU3HU, HEOOXOIUMOCTU

OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

e coOmro/IeHns TPaBWJI 0€30MaCHOTO OOpaIlleHUs C BEIIeCTBAMH B OBITY, MOBCEIHEBHOU

KU3HU U B TPYJIOBOM AEATENBHOCTH;

® T[IOHUMAaHHUS IICHHOCTH TPAaBWJI WHAWNBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIIOACH;



OCO3HAHMS TOCIEACTBUN M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS aJKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIIbCKONW JIeATEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PELIEHUU MPAKTUUYECKUX 33a7ad COLMAJIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iauyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUII 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPYyJla U pe3yibTaTaM TPYA0BOM 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBUIYAIBHOM TpaeKTOpUU 0Opa3oBaHus,
Oynymeit mpodeccun © peanu3aldd COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMUM, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;
6) 3K010rNYeCcKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11€1eCO00Pa3HOr0 OTHOLIEHHS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00aNBbHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOJMMOCTH MCIOJIb30BaHUS JOCTHKEHUNM XUMMHM JUIsSl pEIIEHUs BOIIPOCOB
PaLMOHATILHOTO MTPUPOA0IOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JEUCTBUN, MPUHOCSIIUX Bped OKpY)Kalouleil MpupomHON cpere,
YMEHHUS IPOTHO3HPOBATH HEeOIaronpusITHbIE HKOJIOTHUECKHE MOCIIEACTBUS
IIPEANPUHUMAEMBIX JEHUCTBUN U IPENOTBpALIATh UX;

HAJIUYUSl PA3BUTOTO HSKOJOTUYECKOTO MBIILIICHUS, JKOJIOTUYECKOW KYyIbTYphl, OIbBITA
JEATEIIBHOCTH JKOJOTMYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJIbHOW IMPaKTUKE, CIOCOOHOCTH M YMEHHUS
AKTUBHO IPOTUBOCTOSATH UJIEOJIOTUU XeMo(poouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeNUUKH XMMHUHM KaK HayKd, OCO3HaHHs €€ ponu B (HOpPMHUPOBAHHUU
pPallMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUU IIEJIOCTHOTO MpPEACTaBICHHUS 00
OKpYXKaloIlleM MHpE KaK O €IMHCTBE IPHUPOJBI M YEJIOBEKAa, B IO3HAHMM INPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;
yOeXJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMHU JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
FYMaHUCTUYECKOW HAMNpaBJICHHOCTH M BAaXXHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepHaIbHONH KYJIbTYPBHI, PpEIIEHUH TIJI00aTbHBIX NpoOJIeM YCTOMYMBOIO pa3BUTHA
YeJI0BEYECTBA — ChIPbEBOM, SHEPTEeTUUECKOM, MUIIEBON 1 SKOJOTMYECKON 0€30MacHOCTH, B
pPa3sBUTHM MEIMIMHBI, OOECHEeUeHUM YCIOBHM YCHENIIHOrO TpyAa M SKOJIOTMYECKH
KOM(DOPTHOM KU3HU Ka)KJOT0 YieHa oOIecTBa;

€CTECTBEHHO-HAyYHOH TI'DPaMOTHOCTH: IIOHMMAHHS CYIIHOCTHM METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BATh MOMyYaeMble 3HAHUS
JUIsL aHanu3a U OOBSICHEHMS SIBIICHUI OKPYXAlOUIero MHpa W MPOUCXOASIIUX B HEM
U3MEHEHHUH, YMEHUs JieNaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAay4HBIX (PAKTOB M
UMEIOUINXCS JaHHBIX C LENbI0 MOJIYYeHHs IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUUECKUE 3HAHUS JJISl pelleHHs polieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON JesITeNbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHHUIO, K
AKTHBHOMY TMIOJIYYEHHMIO HOBBIX 3HAaHUH IO XMMHUU B COOTBETCTBUU C >KU3HEHHBIMH
NOTPEOHOCTAMU;



UHTEpeca K OCOOCGHHOCTSAM TpyAa B pa3iIuyHbX cdepax mpodeccHoHaTbHON
JIeATEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE

CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC I (POPMHUPOBAHUS MHPOBO33PCHHUS OOYYAIOIIUXCS MEKIUCIMILINHAPHBIC
(MeXInpeaIMeTHbIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAFOIIHNE 1IEJIOCTHOCTh HAYYHOM KapTHHBI
MHpa U CIEIU(PHUKY METOA0B TIO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus,
BEIIICCTBO, SHEPrHUs, SBJICHHE, MPOIECC, CHUCTEMa, HAYYHBIH (DaKT, MPUHIIMII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIICIOBAaHNE, HAONIOACHHUE, U3MEPEHUE, IKCIICPUMEHT
H Ipyrue);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHUKATUBHBIE,
perynasTHBHBIE), obecneunBaroniye (opMupoBaHUEe (QYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAIBHOM KOMIIETEHIIMH 00y4aroIInXcsi;

CIIOCOOHOCTh ~ OOYYAIOMIMXCSI ~ UCMOJIb30BaTh  OCBOCHHBIE  MEXKIUCHMILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMSI U YHUBEPCAJIbHbIE y4yeOHbIE JIEHCTBUS B IO3HABATEIbHOU U
COLIMAJILHOM MTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU y4E€OHBIMHU

IMMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIITUBHBIMHA JEHUCTBUSIMU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO  (DOPMYITHpPOBaTh M AKTyalU3UPOBATh MPOOJIEMY, BCECTOPOHHE &
paccMaTpuBarth;

ONpeNeNsATh LENU JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIpPpU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIINIJICHUSA — BBIACIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATUS ISl OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJId KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;
YCTaHaBIUBATh IPUUYMHHO-CIIECACTBEHHBIE CBSA3H MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCykAeHUs (MHIYKTHBHBIC, MACIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJIAIT  3aKOHOMEPHOCTH M MPOTHBOPEUYUST B  PACCMATPUBAEMBIX  SIBJICHUSX,
(GbOopMyIHUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS;

MPUMEHSTh B MpoIlecce MO3HAHMSI, UCTIOJIb3YEeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeIM, MPeoOpPa30BBIBATh MOJAETHHBIC TMPEACTABICHHUS — XUMUYECKHH 3HAK (CHMBOMN)
JJIeMeHTa, XuMudeckas (opmysa, ypaBHEHHE XHMUYECKOW pPEaKIMH — IMpH peIIeHUU
yueOHBIX TMMO3HABATENbHBIX W MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC
NpEACTAaBJICHUA [JId BBIABIICHUA XapPaKTCPHBIX IMPU3HAKOB HM3Yy4YaCMbBIX BCHICCTB U
XUMUYECKHUX PEaKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;
dbopMynupoBaTh [ETHM W 33Ja4d KCCIEAOBaHHWs, WCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENILHO CHOPMYITUPOBAHHBIE BOMPOCH B Ka4yeCTBE WHCTPYMEHTa TO3HAHUS H
OCHOBBI HJIdA q)OpMI/IpOBaHI/ISI THUIIOTE3blI IO MPOBCPKE IMPABUIBHOCTHU BBICKA3bIBAEMBIX
CYKJICHUH;

BJIAJICTh HAaBBIKAMU CaMOCTOATEJIBHOTO IIJIAHUPOBAHHUS W TIPOBEIACHUS YUYEHHUYECKUX
OKCIIEPHMEHTOB, COBEPIICHCTBOBAThH yMEHHUs HaONIOJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €0 Pe3yibTaT, (popMyIupoBaTh 000OIIEHUS U BBHIBOIBI



OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEAOBAHHS, COCTAaBJIATH OOOCHOBAHHBIN
OTU€T O IpojeNaHHO padoTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIIbCKON M MNPOEKTHOW JESTEIbHOCTH,
MPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB pEIICHUS
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpoOpManMu (HAYYHO-TIOMYJISApHAs
JUTEepaTypa XUMHUYECKOTO COJIEpXKaHMs, CIIpaBOYHBIE MOcoOus, pecypcsl MHTepHera),
aHAIM3UPOBATh MH(OPMALIMIO Pa3IMYHBIX BUAOB M (DOpPM MpencTaBiICHHS, KPUTHUYECKH
OLICHUBAThH €€ JIOCTOBEPHOCTh M HEIIPOTHBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pPAa3IUYHbIE METOJbl NpPU TOUCKE U OTOOpe
uH(popMaluu, HEOOXOAUMOI /1JIs BBIMIOHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;
nproOpeTaTh OIBIT UCMOJIBb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpencTaBieHHs WHGOPMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIH S3BIK B KAauyeCTBE CpEICTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMaLKel: TPUMEHATh MEKIpPEIMETHbIEe (PU3NUEecCKne W MaTeMaTHYECKHE) 3HAKU H
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBAaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.
OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH JAeHCTBUSIMM:

3aaBaTh BOIPOCHI 0 CYHIECTBY OOCYKIA€MOM TeMbI B XOJ€ AMAJIOra W/WIU JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOU NPEIIOKEHHS OTHOCHTEIBHO BBITIOJHEHUS
MPeJIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3EHTALME Pe3yIbTaTOB TO3HABATEILHOW JEATEIBHOCTH, MOTYyYSHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPU BBIOJHEHUH XHUMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON padoThl MO MCCIEJOBAHUIO CBOICTB M3y4aeMbIX BEIECTB,
peanu3anuy yaeOHOro IpoeKTa U (hOpMyIHPOBATH BEIBOJIBI IO PE3yIbTaTaM MPOBENEHHBIX
UCCIIEIOBaHUN MYyTEM COTIIaCOBaHMS MTO3ULMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.
OsJaieHne YHUBEPCAIBHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ LeIM W 3aJa4d, KOHTPOJIMPOBaTh M 1O Mepe HeoOXOIMMOCTH
KOPPEKTHPOBATh TPEAJIaraeMblii aNrOpUTM JIEHCTBHH TIPW BBIOJHEHWH YYEOHBIX W
UCCIIeIOBATENbCKUX 3ajay, BbIOMpaTh HambOosee >PQPeKTHBHBIN crnoco0 MX peleHus ¢
y4€TOM TOTYYEHHUSI HOBBIX 3HAHUW O BEMIECTBAX U XUMHUECKUX PEAKIINSX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOEH JIEATENTbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

11 KUIIACC

HpCI[MCTHBIC PE3YyJIbTaThl OCBOCHHA KYypCa «0611_13.5{ U HCOPraHUYCCKass XHUMUs»

OTpPaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUNA: O XMMHUYECKOH COCTaBIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHU B MO3HAHUU SIBIEHUHN NPHUPOJIBI, B (OPMUPOBAHUU
MBILUIEHUS ¥ KYJIBTYpPbI TUUYHOCTH, €€ (PYHKIIMOHAIBHONH IPaMOTHOCTH, HEOOXOJUMOMN ISt
peleHns MPAaKTUYECKUX 337a4 M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHON CpEnE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
NOHATHSL (XUMHYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIE OPOUTAIIN AaTOMOB,



WOH, MOJIEKYNa, MOJb, MOJSIPHBIM OOBEM, BaJIEHTHOCTh, 3JEKTPOOTPUIATEIHHOCTD,
CTENEHb OKUCJIEHUS, XHMHUYECKas CBsA3b (KOBaJEHTHAs, HWOHHAs, METaJuINYecKas,
BOJOPOJHAs), KpHUCTaUIMYECKas pemérka, THUIBI XUMHUYECKMX peakLuid, pacTBop,
JJIEKTPOJIUTBI,  HEJJNEKTPOJIUTBI,  JJIECKTPOJIMTUYECKAs  JAMCCOLMALMs,  OKUCIMUTEID,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKLUH, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBl (TE€OpHUS DJIEKTPOJUTUUYECKON JAMCCOLMAalMM, nepuoiuueckuii 3akon /[, U.
MenzeneeBa, 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHHUS W IPEBPALLICHUS
SHEPruU MPH XUMHUYECKUX PEaKLUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAllM€ B OCHOBE IIOHUMAaHUS IPUUYUHHOCTU W
CHUCTEMHOCTH XMMUYECKHUX SBJICHHUH, (DaKTOJIOrMUEecKue CBEAECHUS O CBOMICTBaxX, COCTaBe,
NOJy4eHUHU U 0e30MacHOM HCIOJIb30BAHUN BAKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM IEATEIBHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC MPU3HAKU MOHATHH, YCTaHABINBAThH
UX  B3aMMOCBSA3b, HCIIOJIb30BaTh  COOTBETCTBYIOIIME IIOHATHA NPU  ONMCAHUU
HEOPraHMYECKUX BEILECTB U UX IPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
(dopMyIn BelIecTB U ypaBHEHUH XMMUYECKHUX pEaKIUil, CUCTEMaTHUECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbHbIC Ha3BaHUS OTACIBHBIX HEOPraHUYECKUX BEIECTB (YrapHbIU Tras3,
YIJIEKUCIIBIA T'a3, aMMHaK, IalléHas U3BeCTb, HEraléHas U3BeCTb, INThEBAsA COAA, IUPUT U
JpyrHe);

c(OPMHUPOBAHHOCTb YMEHUH OIPENeNIATh BaJICHTHOCTh U CTEIIEHb OKMCICHUS XUMHUYECKUX
3JIEMEHTOB B COEJMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOH CBsA3M (KOBaJICHTHA,
MOHHAsl, METAJJINYECKasl, BOAOPOJHAs) B COEIMHEHUSAX, TUIl KPUCTAJUIMUECKON pEIIETKU
KOHKPETHOI'O BeIlecTBa (aTOMHAsi, MOJIEKYJIpHAs, MOHHAs, METAJJIMYEcKas), XapakTep
Cpelibl B BOJHBIX pACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHA/JICKHOCTh HEOPTaHMUYECKUX BEIIECTB
[0 UX COCTaBY K OIpENeNEHHOMY KIAcCy/Tpymie COeIUHEHUH (MpOCThie BEIlecTBA —
MeTaJIJIbl U HEMETAJUIbI, OKCHU/JIbl, OCHOBAHUS, KUCIIOThI, aM(OTEpHBIE THIPOKCHU/IbI, COJIN);
c(OPMHPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICI Hepuogudeckoro 3akona J[. U.
MeHnneneeBa M JAEMOHCTPUPOBATH €ro0 CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepH30BaThb DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepronos [lepuonnyeckoil cucTeMbl XUMUYECKUX YIEMEHTOB
JA. W. MenzaeneeBa, HUCHONb3ysS TMOHATHS «S-, P-, O-3JEKTpOHHBIE OpOUTAINY,
«QHEPreTUYeCcKre YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHYECKHX
JJIEMEHTOB M KX COEIMHEHHHM M0 mnepuojgam M rpymmaMm [lepuogudeckoil cuCTeMbI
XUMHYECKHX d1eMeHToB /1. 1. MeHaeneeBa;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUIECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP)KJIATh CYIIECTBOBaHHE
TEHETUUYECKON CBSI3M MEXKAY HEOPTaHWYECKMMH BEIECTBAMHU C ITOMOIIBIO ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHE DPEAKLUUHU IO Pa3TUYHBIM
MpU3HAaKaM (YHUCTy U COCTaBY pEarupyromux BEIIECTB, TETUIOBOMY 3(PGEKTy peaxiuu,
U3MEHEHHUIO CTeNeHeW OKHUCIEHHs DJEMEHTOB, OOpaTHUMOCTH pPEaKLUH, YYacTHIO
KaTaJln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTABIIATh YPaBHEHHS peaklUUil pa3InYHbIX THUIIOB, IOJTHBIE
U COKpAaII€HHbIE YpaBHEHUS PeaKLMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, IPH KOTOPBIX
9TH peakliy UAYT J10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOJUTH PEAKIMH, HOATBEPIKIAIOIINE KadyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;



e chopMHPOBAaHHOCTH YMEHUH PACKPHIBATh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca 3TUX PEaKIIHii;

e c(hOPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIfy OT
pa3IMYHBIX (PAKTOPOB; XapaKTEep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

e c(hOpMHUPOBAHHOCTb YMEHUH XapaKTEePU30BaTh XUMHUYECKHE MTPOIECCHI, JEeKAIINUE B OCHOBE
IPOMBIIIJICHHOTO TOJYYeHUs CEPHOM KHCIOTH, aMMHaKa, a Takke C(HOPMHPOBAHHOCTD
npencTaBieHuii 00 OOHIMX HAy4yHBIX MPUHIUIAX U OSKOJOTHYECKHX MpodieMax
XUMHUYECKOI'0 IIPOU3BO/ICTBA;

e chopMHPOBAaHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C KCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0Jisl BEILleCTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB MPH XMUMHYECKUX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Uiu 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB, TeIoBoro 3¢ dexra
peakuuy Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEILECTB, NPEBPALLEHUS U COXPAHEHUS
SHEPIuy;

e chopMHpPOBAaHHOCTh YMEHUN COOJFO/ATH MPABHJIA IMOJB30BAHMS XUMHYECKOH MOCYI0N U
7a00paTOpHBIM 00OpYZOBAaHHEM, a TakKe IpaBwia OOpalmleHHs C BEIIeCTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMH IO BBITOJIHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

e cOpMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOIHATH XUMUYECKHUH SKCIEPUMEHT
(pasnoxeHue IMepoKcHa BOJOPOJAa B INPUCYTCTBUM KaTalau3aTopa, ONPEAEIICHUE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIbHOIO WHIMKATOPA, BIMSHUE PA3THYHBIX
(akTOpOB Ha CKOPOCTh XMMUYECKOHN peaklMy, PeakMl HOHHOTO OOMEeHa, KaueCTBEHHbIE
peakiuu Ha cynbhar-, KapOoHAT- M XJOPUI-aHUOHBI, HA KATHUOH aMMOHHS, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a7au 1o TeMaMm «Metaisl» u «HemeTtannbsl») B COOTBETCTBUH C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpU OOpallleHWu C BeIIeCTBaMH U JabOpaTOPHBIM
000py/10BaHUEM, IPEJCTABIISITH PE3YIbTaThl XUMUYECKOTO KCIIEPUMEHTA B (hopMe 3amucH
YpaBHEHUU COOTBETCTBYIOIIMX pEaKuil U (HOpMyIHpOBATh BHIBOJBI Ha OCHOBE 3THUX
pe3yabTaTOB;

e chopMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIM3UPOBATh XMMHUYECKYI0 HH(POpPMAIHUIO,
MOJy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (CpPEACTBA MacCOBOM KOMMYHHUKaluu, HTepHET H
APYTHX);

e Cc(hOpMHUPOBAHHOCTb yMEHUH COOMIOAATh TpaBWJIa SKOJOTMUYECKH I1€JeCO00pa3HOro
MOBE/IEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3[0POBBS U
OKpYXKarollled MPUPOAHOM Cpelpl, OCO3HABATh ONACHOCTb BO3JCHCTBUS Ha JKUBBIE
OpraHU3MBbl ONpeAENEHHBIX BEIIECTB, MOHUMas cwMbicy nokazarens I[1JIK, moscHATe Ha
npUMepax CrnocoObl YMEHBLIEHHS U TPeJOTBpAIlleHUs] WX BPEIHOTO BO3ICHCTBUS Ha
OpraHW3M 4YeJI0BEKA;

e Ui O0yYaroluXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS: yMEHHE HMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

e JUIS CIIETIBIX U CIa0OBUASIINX O0YYAIOIINXCS: YMEHHE HCII0Ib30BaTh Pelbe(PHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu xumuaeckux GopMyi.

COJAEP/KAHUE YYEBHOI'O ITIPEJMETA

11 knace
Tema 1
Crtpoenue aroma n nepuoanyeckuii 3axkon JI. U. MenneneeBa
OCHOBHBIE CBEICHUS O CTPOCHHM aToMa. SAapo: mMpOTOHBI U HEUTPOHBI. M30TOMBI. DIIEKTPOHBI.
DJneKTpoHHAas 000J0YKa. DHEpPreTHUecKuil ypoBeHb. OCOOCHHOCTH CTPOEHHUS SIEKTPOHHBIX
000J104€K aTOMOB DJJIEMEHTOB 4-TO M 5-TO TepHoaoB mnepuogudeckod cuctemsr . H.
MenneneeBa (mepexogHblx dmeMeHTOB). I[lonatue 006 opbOurtamiax. s- U  p-opOuTanu.
DNeKTPOHHbIE KOH(UTYpAIIMN AaTOMOB XUMUYECKUX JIEMEHTOB.



ITepuoauueckuii 3akoH /. 1. MenneneeBa B cBeTe yueHUs 0 cTpoeHuH atoMa. Otkpeitue Jl. U.
MeHeneeBpIM IEPUOANYECKOTO 3aKOHA.

[lepuoandeckass cuctema xumudeckux snemeHToB JI. W. MenneneeBa — rpadudeckoe
0TOOpakeHHE MEePUOIUYECKOro 3aKoHa. DU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTa,
HOMEpa Mepuoja U Homepa rpynnbl. BajieHTHbIE 37€KTpOoHbL. [IpuunMHBI U3MEHEHUSI CBOMCTB
9JIEMEHTOB B TMepuojax W rpynmnax (rmiaBHbIX nonarpynmax). Ilomoskenue Bopopoga B
NEPUOANYECKON cucTeMe. 3HAUEHUE MEpPUOJUYECKOr0 3aKOHa U IEPUOJUYECKON CUCTEMBI
xuMuueckux asnemeHToB J[. M. MenneneeBa i pa3BUTUS HAYKH U IOHUMAHMS XUMHYECKOMN
KapTUHBI MUDA.

JemoncTpanuu. Paznuyasie GOpMBI MEPUOAMIECKON CHCTEMBl XUMHUYECKHX 3J1eMeHToB J[. .
Menneneesa.

JL.p.Nel «KoHcTpyupoBanue nepuoauueckoi TabIuIIbl 3IEMEHTOB C UCIIOJIB30BaHUEM KapTOUYeK
Tema 2

CTtpoeHue BemecTBa

Honnast xumudeckas cBs3b. Karmonel u aHumoHbl. Kimaccuduxarus woHoB. MoHHBIE Kpuc-
TajuiMueckue pemerku. CBONCTBA BEIIECTB € ’TUM TUIIOM KPUCTAIUIMYECKUX PEIIETOK.

Ennnasa MpUpOIa XUMHUYECKOU CBSI3MU. KoBanenrnas XUMHYECKas CBS3b.
DIEeKTpOOTpULIATENbHOCT. [lonsipHas u HenossipHas KoBajgeHTHbIE CBsA3H. Junons. [lonspHocTs
CBSI3H U MOJIIPHOCTH MOJIEKYJbl. OOMEHHBIN U TOHOPHO-aKLIENTOPHBIM MEXaHU3Mbl 00pa30BaHuUs
KOBAJICHTHOM CBsI3M. MOJIEKYJIIpHbIE U aTOMHBIE KpHUCTaJUIM4ecKkue pemerku. CBoMCTBa
BELIECTB C ATUMH TUIIAMU KPUCTAIIIMYECKUX PELIETOK.

Mertamnnueckas xumudeckas cBsizb. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJIOB. MeTranueckas
XUMHYECKasl CBSI3b U METaJUIMYecKas KpucTajumueckas penierka. CBONCTBa BEIIECTB C 3TUM
TUNIOM CBsi3U. BojgoponHas xumMuueckast CBsi3b. MeEXMOJEKYJspHass U BHYTPUMOJIEKYJISIpHas
BOJIOPOJIHAs CBSI3b. 3HAYEHUE BOJOPOIHOM CBS3U AJI OpraHU3aluu CTPYKTYp OMONOIMMEPOB.
[Tommmmepsl. [ImacTmaccsl: TEPMOIUIACTBI M PEAKTOIUIACTBI, UX MPEACTABUTENN U IPUMEHEHHUE.
Bonokna: mpupoanble (pacTUTENbHbIE M KUBOTHBIE) M XUMHYECKHE (MCKYCCTBEHHBIE U
CHUHTETHYECKHUE), UX NPEACTaBUTENN U IPUMEHEHHE.

['a3o00pa3Hoe cocTosiHME BEHIECTB a. [pHM arperaTHbIX COCTOsSIHUS BOAbl. OcoOeHHOCTH
CTpoeHHusi ra3oB. MospHbeli 00beM ra3o00pa3HbIX BemiecTB. I[Ipumepsl Ta3000pa3HbIX
IPUPOJHBIX CMEce: BO3IyX, NMPHUPOJAHBIN Ta3. 3arps3HeHue arMocdepbl (KUCIOTHBIE JT0XKIH,
napHUKOBBIH 3(ddext) u 6oprba ¢ HuM. [IpencraButenu razooOpa3HbIX BELIECTB: BOJOPOJ,
KHUCJIOpPO/I, YITIEKUCIBIN ra3, aMMHaK, 3TuieH. X nonydyenue, coOupanue u pacro3HaBaHue.
XKunkoe cocrosHue BemecTBa. Bona. I[lorpeGnenue BoAasl B OBITY M Ha IPOU3BOJICTBE.
KectkocTh BOABI U CIIOCOOBI €€ ycTpaHeHHUsl. MuHepaibHble BOJbI, UX HUCIIOJIB30BAHUE B CTOJIO-
BBIX M JIeUeOHBIX 1eNsaX. JKuaknue KpucTaibl U UX MPUMEHEHHE.

TBepnoe cocrosiHue BemiecTBa. AMOpQHBIE TBEpAbIE BEIIECTBA B MPUPOJIE U B KU3HU YEIIOBEKA,
UX 3HauY€HUe U NpuMeHeHne. Kpucraianiueckoe CTpOeHUE BELLIECTBA.

Hucnepcubie cucreMsl. [lonsaTue o aucnepcHbIx cuctemax. JlucnepcHas $asza M AUCIIEPCHOHHAS
cpena. Kmaccudpukanust AUCIIEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT arperatHoro COCTOSHUS
JUCTIEPCHOM Cpellbl U AUCTIepCHOHHON (ha3bl. ['pyOoaucniepcHbIE CHCTEMBI: SMYJIBCHH, CYCIICH-
3UH, a3p030JIH. TOHKOJUCTIEPCHBIE CUCTEMBI: T€IU U 30JIU.

CocraB BemiecTBa U cMecel. BemecTBa MONEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUsA. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. [loHATHE «Il0MIi» M €€ PAa3sHOBUAHOCTU: MaccoBas (OIS
AIIEMEHTOB B COETUHEHHH, J0JsI KOMIIOHEHTa B CMECH — JI0JISl IPUMECEH, J0JIs1 paCTBOPEHHOTO
BellecTBA B pacTBope) W oObemHas. Jloyis BbIXOJa NPOAYKTa PEaKIUUd OT TEOPETUUYECKU
BO3MOKHOTO.

JemoHcTpanuu. Mojienb KpUCTAIIMUECKON perIeTky xiaopuaa Hatpus. OOpasisl MUHEPAIoB C
MOHHOW KPUCTATMYECKON PEIIETKOM: KaJlbI[UTa, raiuta. MoJaenu KpUCTAIIMYECKUX PEIIETOK
«cyxoro Jpaa» (WM noja), anmasa, rpadura (uam kBapia). Mogens monexyinsl JJHK. O6pasiisi
miactMace  (dbeHonoopMaabAeTUIHBIE,  TOJUYPETaH,  TOJUATUJICH,  IOJMIPOINUIICH,
NOJMBUHUIIXJIOPU) U U3AeTHs U3 HuX. OO6pasibl BOJOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO,



KalpoH, JaBcaH, HEWIOH) W m3aenus u3 HuX. OOpas3lbl HEOPraHWYECKUX IOJIMMEPOB (cepa
IlacTU4ecKasi, KBapl, OKCHJ alIOMUHHUSA, MPUPOJHbIE AIFOMOCHIMKATHI). MOJelb MOISPHOTO
oObema ra3oB. Tpu arperaTHbIX cocTOSHHUS BoAbl. OOpas3ipl HaKUMOM B YallHUKE W TpyOax
HEHTpaJIbHOro oTorieHus. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KHUAKUX
kpuctaiax. OOpasipl pa3iHYHBIX JUCHEPCHBIX CUCTEM: IMYJIBbCHH, CYCICH3UH, a’po30IieH,
renert u 3onei. Koarymsuust. Cunepesuc. Dddexr Tunnans.

JlaGopaTopuble onbIThl. 2. OrmpeneneHue THIA KPUCTAUIMYECKOH pEHIETKH BEIIECTBA WU
onucaHue ero cBOMcTB. 3. O3HAKOMJIEHHE C KOJUIEKLIMEHW MOJMMEPOB: IJIACTMACC U BOJOKOH U
uznenust u3 Hux. 4. McnblTaHue BOAbI Ha JKECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJBL. 5.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BOJaMu. 6. O3HAaKOMJIEHUE C TUCIIEPCHBIMU CUCTEMAMHU.
IIpakTyeckas padora Ne 1.

[Tonydenue, cobupanue U pacrio3HaBaHUE ra30B.

Tema 3

XuMu4ecKue peakuuu

Knaccudukanus XuMUYeCKUX peaknuii. Peakmum, uaynme 06e3 M3MEHEHUsS COCTaBa BEIISCTB.
AnoTtponuss W AUIOTPONHBIE BUIAOU3MEHEHHUs. [IpUUYMHBI aIOTPONMM HA NIpUMEpE
Moaudukanuii kuciopoxaa, yriaepoaa u ¢pocdopa. O30H, ero Ouosornyeckas poib. M3oMeps u
HU30MepHus.

Peakuuu, waymmue c HW3MEHEHMEM COCTaBa BEIIECTB. Peakiuum COeAMHEHHUs, Ppa3sIoKEHUs,
3aMenieHus 1 oOMeHa B HEOpraHMYeCKOW M OpraHMYecKod XumuH. Peaknum 3k30 - U 3H-
norepMudeckne. TerutoBoil 3((GeKT XUMHUYECKOW peakuu W TEePMOXUMHYECKHE YpaBHEHHS.
Peaknuu ropenusi, Kak 4aCTHBIN Ciydail 5K30TE€PMUYECKUX PEAKLIUN.

Ckopocth xumuyeckoil peakiuu. CKOpOCTh XMMHUYECKOW peaklMH. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PpeaKkuuu OT MNPUPOJAbl PEarupyrolIMX BELIECTB, KOHLEHTPALMH, TEeMIIepaTyphl,
IUIOLIA/IM MTOBEPXHOCTU CONPUKOCHOBEHMS M KaTajau3aropa. Peakuuum roMo- U reTeporeHHbIE.
[Tonsatne o xkartamu3e W Karanuzaropax. PepMeHTHl Kak OWOJIOTMYECKHE KaTalu3aTophl,
0COOEHHOCTH MX (PYHKIIMOHUPOBAHUS.

Xumnueckoe paBHoBecre. OOpaTUMOCTh XUMHMUECKUX peakiuil. HeoOpaTtumble u oOpaTuMble
xumuueckre peakiuu. CoCcTOsSHHE XMMHUYECKOTOo pPaBHOBECHS NIl OOpAaTUMBIX XUMHYECKHX
peakuuidi. CriocoObl CMELIeHHs XUMHMUYECKOrO paBHOBECHs Ha IpHUMEpEe CHHTE3a aMMHaKa.
[TonsiTe 00 OCHOBHBIX HAay4YHBIX NMPUHIMIAX MPOU3BOJACTBA Ha MIPUMEpPE CUHTE3a aMMHUaKa WIN
CEpPHOM KUCIIOTBHI.

Ponb Boabl B xumuueckoil peakuuu. VictuHHBIE pacTBOphl. PacTBOpUMOCTh M KilacCHU(pUKaLUs
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJOPACTBOPUMBIE U HEPACTBOPHUMBIE BELLIECTBA.
ONEKTPOIUTHl U HEDJIEKTPOIUTHL. DJIEKTpOIUTHYECKas Auccouuanus. KucioTel, oCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIIEKTPOJIUTHUECKOHN TUCCOLUALNH.

XUMHYEeCKHEe CBOMCTBAa BOJBI: B3aUMOJIEWCTBUE C MeETa/llaMH, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJIaMH, pa3joXeHHe U o0pa3oBaHUME KpHUCTAIOTHApaToB. Peakiuu ruapaTanuud B
OPraHNYEeCKON XUMHH.

['maponus opraHMdeckux W HEOpraHMYecKHX coeauHeHuil. HeoOpatumeblii  rugponus.
OOGpatumblii TUAPONU3 coe. ['uaponn3 OpraHuyYecKuX COSAMHEHWUN M €ro MPaKTUYeCKOe
3HAUEHUE NI TOJY4YEHMs TMAPOJIM3HOTO CIUPTAa W MbUIa. buonormdeckas posib TMApOJIU3a B
MJIACTUYECKOM U SHEPreTHUYECKOM OOMEHE BEIIECTB U YHEPTUH B KIIETKE.
OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakuuu. CreneHs okucieHus. OnpeneneHue CTENneHu
okucieHus 1o ¢opmyne coenuHeHusa. IloHsTne 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKMCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DINIEKTPONIH3. DIIEKTPOJIHU3 KAK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBINA MPOIECC. DIEKTPOIIU3 pac-
IUTABOB M PAcTBOPOB Ha IpHUMepe xyopuiaa Hatpus. lIpakThnueckoe MpUMEHEHHE 3JIEKTPOIU3a.
DIIEKTPOIUTHYECKOE MTOTYyYEHUE ATFOMUHHSL.

JNemoncrpanuu. IlpeBpamenue kpacHoro ¢ocdopa B Genbrif. O3onaTop. Moaenu MoieKyn
«OyraHa u u3o0yTraHa. 3aBUCHMOCTh CKOPOCTH pEakLUUU OT MPUPOJBI BEHIECTB Ha MpUMEpe
B3aMMOJIEMCTBYS pACTBOPOB PA3JIMYHBIX KUCJIOT OJMHAKOBOM KOHIIEHTpPALMU C OAMHAKOBBIMU



rpaHyjaMyd LHMHKAa ¥ B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus,
IIMHKa, JKelie3a) C COJISTHOM KHCIOTOW. B3ammomelcTBHE pacTBOPOB CEPHOM KHCIOTHI C
pacTBopamMH THOCYNIb(aTra HATPUs pa3IMYHOM KOHLEHTPALlMM W TemIeparypsl. Mozenb
KUIISIEro cjod. PasznoxkeHue mnepokcuaa BOIOpOAAa C TMOMOIIbIO KaTajau3aTopa (okcuaa
mapranua (IV)) u kartamasel cbIporo msica u ceiporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakiuii, UAYIMHUX ¢ 00pa3oBaHUEM OCajiKa, ra3a WK BoJbl. B3auMonelicTBue JUTHS U HATPUS C
Bojoi. [Tonyuenne oxcuaa docdopa (V) U pacTBOpeHHE €ro B BOJIE; MCIBITAHUE MTOJTYICHHOTO
pactBopa snakmycoM. OOpasibpl KpUCTaLUIOTUAPAaTOB. VcnbpiTaHue pacTBOPOB AJIEKTPOJIIUTOB U
HERJIEKTPOJUTOB Ha NpPEIMET AUCCOLMAIMU. 3aBUCHMOCTb CTEIEHH 3JIEKTPOJUTHYECKON
JUCCOLMAIMU YKCYCHOM KHCIIOTBI OT pa30aBiieHHs pacTBopa. ['maponu3 kapOuaa KaiblMs.
['maponu3 xkapOOHATOB IIEIIOYHBIX METAJUIOB W HUTpaToB IHKA win cBuHua (II). Ilomyuyenue
MbuIa. [Ipocreillne OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMHU: B3aUMOJICHCTBUE LIMHKA C
COJITHOM KHCIIOTOH M kKene3a ¢ pactBopoMm cyinbdata memu (II). Momens snexTponmsepa.
Mopenb 371eKTpOJIM3HON BaHHBI IS TIOJYUYE€HUS ATTFOMUHUSL.

JlabopaTopubie ombIThl. 7. Peakius 3aMenieHUss MeAM JKEJIe30M B PacTBOPE MEAHOIO
Kynopoca. 8. Peakuuu, uayme ¢ o0pazoBaHueM ocajka, raza u Bojsl. 9. [lonyuenue kuciaopoa
pa3ioKeHUueM IEepoKcua BOJOpoJAa ¢ Momoulplo okcuaa mapranua (IV) m karamasbel cblporo
kaprodens. 10. [lomyuenue Bogopoaa B3aUMOAEHCTBUEM KUCIOTHI ¢ HMHKOM. 11. Pasnuunbie
CIIy4au THUAPOIU3a COJICH.

Tema 4

BemecTrBa u ux cBoiicTBa

Mertamnsl. BzaumopeilicTBue METalJIOB C HEMETaIaMH (XJIOPOM, CEpOM U  KUCIOPOIOM).
B3aumoneiicTBue 1IENOYHBIX U IIEI0YHO3EMENbHBIX METAJIOB C BOJOW. DIEKTPOXUMHUYECKUN
P HampsDKEHUHM MeTauioB. B3aumopeiicTBME METaUIOB C PacTBOPAMHM KHCIOT U COJICH.
AmomuHoTepMmusi. B3aumopeiictBue HaTpus ¢ 3taHosoM U (eHosoMm. Koppos3uss meramios.
[ToHATHE O XMMMYECKOH M 3JIEKTPOXMMUYECKOH KOppo3uu MeTauioB. CrocoObl 3alliuThl
METAJIJIOB OT KOPPO3HH.

Hewmerannel. CpaBHUTENbHAas XapaKTEpUCTUKA TaJlOreHOB KaKk HaumOolee  THIIHYHBIX
npejacraBuTesield HemeTaioB. OKHMCIUTENbHbIE CBOMCTBA HEMETAJIOB (B3aMMOJEHMCTBHE C
MeTaJulaMid ¥ BOJIOpoJIoM). BoccraHOBHUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJIEHCTBHE C
0oJee 3IEKTPOOTPULIATENLHBIMU HEMETAIJIAMHU U CJIO’KHBIMH BEILIECTBAMU-OKUCIUTENSIMH).
Kucnoter Heopranudeckue u opranudeckue. Knaccudukanus kucnor. XMMHUYECKHE CBOWCTBA
KHUCJIOT: B3aUMOJEWCTBHE C METAUIaMHM, OKCHJIAMH METaJNIOB, THJPOKCHIaMU METaIOoB,
comsiMu, crnuptamu  (peakuus — orepudukanuu). OcoOble  CcBoOWCTBAa  a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOU KHCIIOTHI.

OcHoBaHMsI HeopraHudeckne U opraHumdeckue. OcHoBaHMsI, UX Kiaccuukanus. XUMUYECKUE
CBOICTBa OCHOBaHUI: B3aMMOJCHCTBUE C KHCIOTAMU, KHUCIOTHBIMH OKCHUIAMH M COJISIMU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHMM.

Comu. Knaccudukarusi coneid: cpeHue, KUCIble U OCHOBHBIC. XMMHUYECKHE CBOWMCTBA COJICH:
B3aUMOJICHCTBUE C KHUCIOTaMH, IIeJI0YaMH, MeTaliaMi U cojiiMu. [IpencraBurenu coneit u ux
3HaueHHWE. XJIOpUJ HaTpus, KapOoHaT Kamblus, Qocdar kampmmst (CpemHHE COJHN);
TUAPOKApOOHATHI HATPHS U aMMOHUS (KHCIIBIE COMN); TuApokcokapOonar menu (II) — manaxut
(ocHoBHas cousb). KauecTBeHHbIE peaklUy Ha XJIOPH-, Cylb(aT-, U KapOOHAT-aHUOHBI, KATHOH
amMmoHust, kKaTuoHsI xene3a (I11) u (I10).

['eHeTnyeckas cBSA3b MEX]y KlacCaMU HEOPraHUYECKHX U OpraHndeckux coennHeHuil. [lonsrue
0 T€HETUYECKOM CBS3M M F'€HETUYECKHUX psiax. [ eHeTnyeckuil psa Meramuia. ['eHeTuueckuil psj
HeMmeTaiia. OcoOEHHOCTH FeHETUUECKOT O psiJia B OPraHUYECKON XUMUH.

HMemoncrpanun. Komneknus oOpa3ioB MeTaiioB. B3aumojeicTBue HaTpus U CYpbMBI C
XJIOpOM, Kelle3a ¢ cepoil. ['opeHume MarHMs W adlOMUHUA B Kuciaopone. BzaummopeiicTBue
LIEJIOYHO3EMEIIBHBIX METAJUIOB C BOJOW. B3ammoneicTBhe HATpusi C 3TAHOJIOM, LMHKA C
YKCYCHOM KHCJIOTOU. ATOMHUHOTEpMUA. B3auMoaercTBue Mean ¢ KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTOM. Pe3ynbpTaTel KOpPpO3MM METAJUIOB B 3aBUCUMOCTH OT YCJIIOBHM €€ IPOTEKaHUs.



Komneknust o0pa3noB HeMmeTayuioB. B3ammopeilicTBue XJIOpPHOM BOABI ¢ pacTBOpOM Opomujaa
(vommpa)  kamus.  Kosulekuus — NpUPONHBIX — OpraHUYECKUX — KUCIOT.  Pa3baBnenue
KOHILICHTPUPOBAHHOM CEPHOM KUCIIOTHI. B3anmonencTBre KOHUEHTPUPOBAHHON CEPHON KUCIIOTBI
C caxapoMm, Le/uItoj030i U Meapto. OOpasibl MPUPOIHBIX MHHEPATIOB, COAEPKAIIUX XJIOPHUA
HaTpus, KapOoHaT Kaiblus, (ocdar kampuus u ruapokcokapobonat meau (II). OOpasisi
IUILEBBIX MPOJYKTOB, COACPXKAIIUX T'MAPOKApOOHAThl HATPUS U aMMOHHUS, UX CIIOCOOHOCTH K
pa3i0XKeHUIo IIpu HarpeBaHuu. ["amenue conpl ykcycoM. KauecTBeHHbIE peakliiy Ha KaTHOHBI U
AQHUOHBI.

JlabopaTopubie onbIThl. 12. VcneiTaHue pacTBOPOB KHUCJIOT, OCHOBAaHUHM U coJied
uHauKaropamu. 13. B3auMojelcTBUE COJISTHOM KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTBHI €
Metaiamu. 14. BzauMmopeicTBUE COJISHOW KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHMSIMH. 15. B3aumopeicTBUE CONSHOM KHUCIOTBI M PacTBOpa YKCYCHOM KHCIOTBHI C
coimsaMu. 16. IlonydyeHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUM. 17. I'maponu3 XjaopuaoB U
aleTaToB IMIEJIOYHbIX MeTaiwioB. 18. O3HakoMiIeHHME C KOJUIEKLHMSAMHU: a) MEeTaioB; 0)
HEMETAJUIOB; B) KHUCJIOT; ') OCHOBAHUM; /1) MUHEPAJIOB U OMOJOTMYECKUX MaTEpUalIOB, COAEP-
JKAIIUX HEKOTOPBIE COMIH.

IIpakTnyeckass padora Ne 2. PemeHne 5KCIIEpUMEHTAIBHBIX 3a7ad Ha HISHTH(UKALNIO
OpPraHMYECKUX Y HEOPTraHMYECKUX COCIUHEHHUN

Hrorosoe 00001menue

TEMATHYECKOE INTAHUPOBAHHUE

11 kaacc
Ne n/mm Ha3zBanue TeMbl KoJa-Bo uacoB

1. Crpoenue atoma u nepuoandeckuit 3akox J{. . Menpaeneesa 6
2. CtpoeHne BenecTna 26
3. XHUMHUYECKUE peaKuu 16
4, BemiectBa u ux cBoiicTBa 15
5. Htorosoe 00001IeHME 3
6. Peseps 2

Hroro: 68




