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1. INTAHUPYEMBIE PE3VJIIBTATbI OCBOEHUSA ITPOI'PAMMBI 110
XMMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

11 kiaacc
JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3yabTaraM  OCBOCHUS
OoOyJaloImuUMHCS TPOTpaMM  CpPEAHET0 Oo0mero oO0pa3oBaHUS  (JWIYHOCTHBIM,
MeTaIpeIMETHBIM U MTPEAMETHBIM). HaydHO-MeToarIecKoif OCHOBOM Jisl pa3paboTKu
IUTAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MPOrpaMM CpEeAHEero oOmiero o0pa3oBaHUS
ABIIIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOIXOI.

B cooTBercTBHM C CHCTEMHO-IESTEIBHOCTHBIM IIOAXOAOM B CTPYKType
JUYHOCTHBIX PE3YJIETAaTOB OCBOCHHsS MpeameTa «XWMHS» Ha YPOBHE CPETHETO
00111er0 00pa30BaHUs BBIACICHBI CIECAYIONINE COCTABIISIONINE:

OCO3HAHUE OOYYaIOIIUMHUCS POCCHUUCKOM TPaXJAHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaAMOOTIPEICIICHUIO;

HaJU4IMe MOTHUBAIUH K OOYUCHUIO;

[[EJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaJAUIIMK 0a30BOM HAYKH XUMHH,

TOTOBHOCTh U CIOCOOHOCTh OOYy4YaroIIMXCS PYKOBOJACTBOBaTbCsi B CBOEH
JESTEIBHOCTH I[EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPHUCYIIUMHU I1€JIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIM4YMe TPABOCO3HAHUS DKOJIOTUYECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBHUTH
IIEJIN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeamMeTa «XHUMHS» OCTUTAIOTCS B
CIMHCTBE Yy4eOHOWM W BOCIUTATEIBHOW JIEATCTLHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMHU H
ujeasaMu pOCCUIMCKOTO TPaXKJaHCKOTO OOIIECTBa, MPUHATHIMHU B 00IIIECTBE HOPMaMHU
U TpaBUJIaMU  TIOBEJEHUS, CIOCOOCTBYIOIIMMH TIpolieccamM  CaMOIIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYJArOIITUXCA.

JInuHOCTHBIE  pe3ynbTaThl OCBOCHHUS  TpeaMeTa «XHUMHS»  OTPAKAroOT
c(hOPMHPOBAHHOCTh OIBITA TIO3HABATEIBHOM MW TPAKTUYCCKOM JIESITCIBHOCTH
00yJaromuxcsi 0 peaju3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpa:kaaHCcKOro BOCIMTAHUA:

OCO3HAHUS OOYYarOUIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTCH,
YBOXCHHS K 3aKOHY M ITPABOIOPSIKY;

MPENCTABICHUS O COIMAIBHBIX HOPMAaX W TMPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHHUHN B KOJIIICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOHM AESATEIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4Y€OHBIX U MO3HABATENIbHBIX 3a7a4, BHIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

COCOOHOCTM TIOHMMAaTh W TNPUHUMAaTb MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMeHThI IPYrUX [PU aHAIU3€ PA3JIUYHbBIX BUJOB YU€OHOU ACSITENbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPHUYECKOMY M HAayyHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUH;

YBOXEHHUS K TMPOIECCY TBOPYECTBA B OO0JIACTM TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUsI XUMHUH, OCO3HAHUS TOrO, YTO JOCTMIKEHHUS HAyKH €CThb pe3yJabTar
JUINTEJIbHBIX ~ HAOJMIONEHHM,  KPOMOTIMBBIX  JKCHEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/la YYEHBIX U MPAKTUKOB;

UMHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAINA3E
UH(POpPMAIMH O IEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYal[UH, CBSI3aHHBIC C XUMUUYECKUMU SIBIICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYICh HAa MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTHU;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJAEHUE M TOCTYIKH CBOMX TOBapHILEH C
MO3WLIUKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TOCIEICTBUA 3THX
IIOCTYIIKOB;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

MMOHUMaHUsl LEHHOCTEH 3I0poBOro W  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmroneHust TmpaBuil 0€30MacHOro OOpamieHus C BellecTBaMHU B  OBITY,
ITOBCETHEBHOM )KU3HU U B TPYIOBOU AECATEIBHOCTH,

MMOHUMaHUsl [EHHOCTH TMpaBWJ HWHIMWBUAYAJIbHOTO UM  KOJUIEKTMBHOTO
0€30MacHOro MOBEACHUS B CUTYALUAX, YTPOKAIOLIMX 310POBBIO U KU3HHU JIIO/IEH;

OCO3HAHUS TOCJCICTBUM U HEMPUSATUS BPEAHBIX MNPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCHIUTAHMSA:

KOMMYHUKaTHBHOM KOMIIETEHTHOCTHU B y4eOHO-HUCCIeI0BaTEeIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJIAX AESITEIbHOCTH;

YCTaHOBKM HA aKTUBHOE Y4aCTHE B PELICHUH MPAKTHUYECKHUX 3aJla4 COLUAIbHON
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YyUEHUIO Mpodeccuil pa3inuyHOro poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUH;

YBaXKEHHUSI K TPYAY, JIOASIM TPYAa U pe3ylnbTaram TPYIOBOW JEATEIbHOCTH;



TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUAYQJIbHOW  TPACKTOPUU
oOpazoBaHus, Oymyniei nmpodeccuu U pearn3aiuy COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C Y4Y€TOM JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) IKOJIOrM4eCKOTr0 BOCIIUTAHMS:

AKOJIOTUYECKH I1eJIECOOOPA3HOTO OTHOIICHUS K TPHUPOAE, KaK HMCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUsl MIOOAJIBHOIO XapakTepa »JKOJOTMYECKUX Mpo0siieM, BIUSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATBLHOM CPENBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKEHUN XUMUU JUISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIH30BAHNS,

AKTUBHOTO HEMPUATHS IEUCTBUN, IPUHOCAIINX BPE OKPYKAIOIIEH MPUPOIHOU
cpele, yMEHHUS IMPOTHO3UPOBATh HEOJATOMPHUSATHBIE JKOJIOTHYECKUE TOCIEICTBUS
NpeANPUHUMAEMBIX JICUCTBUI U MPEIOTBpAIIaTh UX;

HaJIMYUs Pa3BUTOTO HSKOJOTUUYECKOTO MBIIUICHUS, YKOJIOTUUECKOU KYJIBTYPBHI,
OTbITa ACATEIBHOCTH PKOJOTMUYECKOM HAINpaBI€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
UMU B [T03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLIMAIILHOM MTPaKTUKE, CIOCOOHOCTU U
YMEHUS aKTUBHO MTPOTUBOCTOSTH UIEOJIOTHU XeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PECHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKHU U OOLIIECTBEHHON MPAKTUKU;

NOHUMaHUS CcHenuuK XUMHUM KaK HayKd, OCO3HaHHs e€ poilu B
GbOpMUPOBAaHUU PAINMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MHpPE KaK O €IWHCTBE MPUPOJAbI U UeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH TMpoodJieM COXpPaHECHUS
IPUPOJHOTO PABHOBECHS;

yOe)KIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUHU JJIsI COBPEMEHHOMN UBUIIN3AIUH:
B €€ TYMaHUCTHYECKON HAINpPaBICHHOCTH M BAXKHOW POJHM B CO3/IaHUU HOBOM 0a3bl
MaTepuagbHON KYJABTYpHI, PEUICHUH TI00AbHBIX MPOOJIEeM YCTOMYMBOIO pPa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPr€TUYECKOM, TMHIINEBOM U  DKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUH YCJIOBUHN YCHENIHOTO TpyJa U
AKOJIOTUYECKH KOM(DOPTHON KU3HU KAXK]IOTO UJieHa OOIIECTBA;

€CTECTBCHHO-HAyYHOW TIpPaMOTHOCTH: TOHUMAaHUSI  CYIIHOCTH  METOJIOB
MO3HAHMS, HUCIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HAHUS JJIsI aHajiu3a U OOBSICHEHUS SIBICHUM OKPYXKAaIOIIEr0 MHUpa U
MPOUCXOASAIINX B HEM M3MCHECHUM, YMEHHS JieflaTh 0OOCHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTHM  CaMOCTOSITEJIbHO MCIOJIb30BaTh XWMHYECKHE 3HAHUS  JJIs
perieHus mpooOJieM B peabHBIX KU3HEHHBIX CUTYAIHUsX;



WHTEpeca K MO3HAHUIO U UCCIIC0BATEIIbCKOM JIEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO M|
caM0o00pa30BaHUI0, K AaKTHBHOMY IIOJyUYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C )KM3HCHHBIMU TIOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B Pas3aUYHBIX cdepax mpodeccrnoHambHON
JCATCIIEHOCTH.

METAINNIPEJIMETHBIE PE3YJIBTATbI

MeranpeaMeTHble pe3ysIbTaThl OCBOCHHS y4eOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CPEIHETO O0IIEeT0 00pa30BaHMs BKIIOYAIOT:

3HAYHMMBIC TUTS dbopmupoBaHUS MHUPOBO33PCHUS 00yJaroImmxcst
MEXIUCIUIUIMHAPHBIC (MEXKMPEIMETHBIC) OOIICHAYYHbIE TOHSATHUS, OTPa)KaroIIue
IIEJIOCTHOCTh HAyyHOW KAapTUHBI MHUpa H CHenudUKy METOJO0B IIO3HAHMS,
UCIIONIB3YEMBbIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SBIICHHE,
MpoIIeCC, CUCTeMa, HAay4HbIH (DAKT, TPHHINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHNE, HAOIOCHUE, M3MEPEHHUE, SKCTICPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIC y4cOHBbIC IeWCTBUSA (TI03HABATENIbHBIC, KOMMYHHKATHBHBIC,
peryisaTUBHBIC), oOecrieunBaroIre GopMupoBaHue (PyHKIIMOHATLHON IPAMOTHOCTH U
COLIMAIBHON KOMIIETEHIIMH 00y4arOIINXCs;

CIIOCOOHOCTh O0YYArOUIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS W  yYHUBEpPCaJbHbIC  y4cOHBIC  JICHCTBUS B
MIO3HABATEILHOM M COLIMAIBbHOM MPAKTHKE.

MeranpeaMeTHbpIe  Pe3yJIbTaThl  OTPaKalOT  OBJIAJICHHE YHHBEPCAJIbHBIMU
y4eOHBIMHU TTO3HABATEIHHBIMH, KOMMYHHKATHBHBIMH M PETYIISTHBHBIMH JICUCTBUSIMHU.

OBaanenne YHHBEPCAJIbHBIMH yueOHBIMHU MO3HABATEJIbHBIMH
AeHCTBUSIMM:

1) 6a30oBble JJOrHYecKHe JeiCcTBUSI:

CaMOCTOSTEIIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPOOIEMY, BCECTOPOHHE
e€ paccmarpuBarh,

OTIpENENATh IICM JIEeATCILHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH WX
JTOCTHIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEILHOCTH C MIOCTABICHHBIMU LIEIISIMHU;

UCIIONIh30BaTh TP OCBOCHUW 3HAHHMM MPUEMBI JIOTUYCCKOTO MBIIIJICHUS —
BBIICNIATh XapaKTepHbIC TNPU3HAKW TIOHATHH W yCTaHABIMBATh MX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSCHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUH JIJIs KIaCCU(DHUKAIIUK BEIISCTB 1 XUMHUCCKHUX
pEaKLNiA;

yCTaHABIMBATh  MPUYMHHO-CJCACTBCHHBIC CBS3M  MEXKIY  H3y9aeMBIMH
SIBIICHUSIMH,



CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JCTyKTUBHBIE, II0
AQHAJIOTUH), BBISIBISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PacCMaTPUBAEMBIX
SABIICHUSIX, (DOPMYJIUPOBATH BHIBO/IBI U 3aKIIIOUEHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, UCIOJb3yeMble B XMMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOEIH, MPEOoOPaA30BBIBATh MOJICTLHBIC TPEACTABICHUS — XUMHWYECKHM
3HaK (CMMBOJ) 3JI€MEHTa, XUMUYecKas (popMmysa, ypaBHEHUE XUMHUECKON PEeaKIH —
MpU PEIICHHH Yy4YeOHBIX TIO3HABATEIBHBIX W TMPAKTHUCCKUX 3a/1ad, MPUMCHSTH
Ha3BaHHBIC MOJEJIbHBIC MPEACTABICHUS JJI BBISIBICHHUS XapaKTEPHBIX IMPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIUH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUSA:

BJaJIETh OCHOBAMH METO/OB HAy4YHOTO IIO3HAHUS BELIECTB U XUMHUYECKUX
peaKuuii;

dbopMynupoBaTh LEIN U 3aJ1a4l UCCIIEIOBAaHUS, UCIIOIb30BaTh NTOCTaBICHHBIC U
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI i1 (OpMUpOBaHHMS THIOTE3Bl IO TIPOBEPKE TMPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIM;

BIaJIETh HABBIKAMH CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHMS M TIPOBEICHUS
YUYEHHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUSI HAOMIOAATh 32 XOJOM
mpolecca, CaMOCTOSTENbHO TMPOTHO3UPOBATh €ro  pes3yiasprar, (opMyIHpOBaTh
0000IIeHNsT ¥ BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBaHUS,
COCTaBJIATh 000CHOBAaHHBIN OTYET O POAEIAHHON padoTe;

npuoOpeTarb  OMBIT  YYEHWYECKOM  HCCIEeNOBAaTEIbCKOM W MPOEKTHOMN
NeSITeTLHOCTH, MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOUCKY
METOJIOB PEIICHUS TMPaKTUYSCKUX 3adad, NPUMEHEHHUIO pa3IMYHBIX METOIOB
MO3HAHUS.

3) padora ¢ uH(popMaIHeii:

OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(MOpMAINK (HayYHO-TIOMYJIIpHast
JTUTEpATypa XUMHUYECKOTO COJIEp>KaHuUsl, CIIPaBOYHbIE TTOcoOus, pecypcbl UHTEepHETA),
aHANMM3UPOBaTh MHQPOPMAIUIO PA3IWYHBIX BHIOB H  (opM MpeacTaBICHHUSA,
KPUTHUYECKH OILEHUBATh €€ JOCTOBEPHOCTH M HETIPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSTh Pa3IMYHBIE METOABl MPU TIOUCKE U
orbope wumHObOpPMAIIMHU, HEOOXOAUMOW JUIS  BBINIOJIHECHUS  y4eOHBIX  3aj]1ad
OIPEIICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT  HWCIIONB30BaHUS  HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH W Pa3JIMYHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBHIOMPATh ONTUMATBHYIO (hOpMY TIpe/ICTaBlIeHUsT HHPOpMAITUU
(cxembl, rpaduKu, TUarpaMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

MCTIOJIh30BaTh HAYYHBIN SI3BIK B KAUECTBE CPENCTBA MPH pabOTE C XUMHUYECKOU
uH(poOpMalIMell: TPUMEHSTh MEXIpeAMETHbIe ((U3MUYEeCKue U MaTeMaTU4yecKHe)
3HAKW U CUMBOJIBI, JOPMYJIbI, a00peBHATYphl, HOMEHKIIATYPY;



UCIIONB30BaTh M NPEeOoOpazoBbIBATh  3HAKOBO-CHMBOJMYECKHE  CPEICTBa
HaIVISIAHOCTH.

OBinageHne yHMBeEpPCAJIbHBIMHM KOMMYHUKATHUBHBIMHY 1CHCTBUAMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TE€MbI B XOJI€ AUaJIOra W/WUiH
JMCKYCCHH, BBICKA3bIBaTh UJIeH, (POPMYIHPOBATh CBOU MPEIJIOKEHHUSI OTHOCHUTEIHHO
BBITIOJTHEHUS MIPEVIOKEHHOM 3a/1a4HU;

BBICTYIIaTh C MPE3CHTAMEN pe3ylbTaTOB IO3HABATEIIBHOW JIESITEIbHOCTH,
IIOJIyYECHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IPH BBITOJIHEHUH
XUMHUYECKOTO SKCHEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peai3alui y4eOHOro MpoeKkTa U GOpMYyITHPOBATh BBIBOABI 1O
pe3ysbraraM NPOBEAEHHBIX MCCIEIOBAHMM IyTEM COITIACOBAHMS NO3ULMU B XOIE
oOcyxJIeHHus U 00OMEHa MHEHUSIMHU.

OBiageHne yHMBEPCAJbHBIMH PEryJIsSTHBHBIMH ACHCTBUSMMU:

CaMOCTOATEJIBHO IUIAHHPOBaTb U OCYIIECTBISATH CBOIO  ITO3HABATEIBHYIO
NEATENIbHOCTh, ONpeneysss €€ Ueau W 3a4a4d, KOHTPOJIIMPOBAaTh M IO MEPE
HEOOXOIMMOCTH  KOPPEKTHUPOBAaTh MPEAJIaraéMblii  alroput™M JIEUCTBUM  TIpH
BBIMIOJIHEHUN Y4E€OHBIX U  HCCIEIOBATENIbCKUX 334a4, BbIOMpaTh Haubosee
3pGEeKTUBHBIN CcMOCO0 HMX pelIeHHs C YY4ETOM TNOJY4YEHHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HA OCHOBE CAMOAaHAIU3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJ/IBTATbBI

[IpenmeTHbBIC pe3ynbTaThl 0CBOEHUS Kypca «O01mas 1 HeopraHudeckass XUMHs
OTPaXKaroT:

chOpMUPOBAHHOCTh  MPEACTABICHUM: O  XMUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAyUYHOU KapTUHBI MUPA, POJIU XMMHH B TTIO3HAHUU SIBJICHUIN TIPUPOJIBI, B
GOpMUPOBAHUU  MBIIUICHUST W KYJABTYPbl JIMYHOCTH, €€ (QYyHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOWM NJisi PEIICHUs] MPAKTHUECKUX 3a7ad M DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 3I0POBBIO U IPUPOTHOMN CPElIE;

BJIAQJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHWUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATaoNIe IMOHATHS (XMMHYECKHH DJIEMEHT, aToMm, HW30Tom, S-, p-, d-
DJIGKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJid, MOJIb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTh, JJIEKTPOOTPULATEIBLHOCTh, CTENEHb OKHCIICHHUS, XUMUYECKasi CBS3b
(KoBaJieHTHAs, MOHHAs, METAJIMYECKasi, BOJOPOJHAsA), KPUCTAJUIMYECKasi PEIIETKa,
TAMNBl ~ XMMHUYECKUX  pEaKIui, pacTBOp,  DJIEKTPOJIMUTHI,  HEJICKTPOJIMTHI,
ANEKTPOJUTUYECKAsT ~ JTUCCOIMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEaKIMHU, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIMTHYECKON TUCCOLMAlNK, Iepuoandeckuii 3akoH /. M. Menaeneesa, 3akoH



COXPAaHEHHMs] MacChl BEILECTB, 3aKOH COXPAHEHUs W NPEBPALLCHHS SHEPIUM MpU
XUMUYECKUX  pPEaKUusAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUWA S3BIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IIOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHUMHMYECKUX SBJICHUN, (AKTOJIOIMUYECKUE CBEACHHUS O CBOMCTBax,
COCTaBe, IMOJYYEeHUU U O€30MaCHOM HCIIOJIb30BAaHUM BAKHEUIIMX HEOPTraHWYECKHX
BEIIECTB B OBITY U MPAKTUYECKON ACSITETFHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHH BBIABISATh XapakKTepHbIC MPU3HAKU TOHSITHIA,
YCTAaHABIIMBaTh WX B3aUMOCBSI3b, HCMOJb30BaTb COOTBETCTBYIOLIWE IOHATHUS IpU
ONMCaHUH HEOPTaHWYECKUX BELIECTB U UX MPEBPAIICHUMN;

c(OpMUPOBAaHHOCTh YMEHUH HCHOIB30BATh XHUMHUECKYIO CHMBOJIMKY MJIs
coctaBieHusi (GOpMylT  BEIIECTB W  ypaBHEHUH  XUMHUYECKHX  PEaKIIH,
cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTJIEIBbHBIX
HEOPraHWYECKUX BelEeCTB (yrapHblii ra3, YIJIEKHCIbI Tra3, aMMuak, raméHas
U3BECTb, HETAIIEHAs U3BECTh, TUTHEBAs CO/la, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OMNpPENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB B COEIWHEHHUAX PA3JMYHOTO COCTaBa, BHJ XHUMHYECKOM
CBSI3U (KOBaJICHTHAsl, MOHHAsI, METaJUIMYeCcKas, BOJOPOJHAs) B COEIAUHEHUSX, THUIl
KPUCTAJJTMYECKON pPEIIETKH KOHKPETHOIO BellecTBa (aTOMHas, MOJEKYJISpHasi,
MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHUI YCTAHABIUBATH IPUHAAJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB 10 UX COCTaBYy K OIpENelIEHHOMY KJacCy/Tpylie COeIUHEHHUH (TpoCThie
BEIIECTBA — METAJIbl U HEMETaJlIbl, OKCHJbI, OCHOBAaHUS, KUCIOTHI, aM(pOTEpHbIC
TUIPOKCHUBI, COJIH);

c(hopMHUPOBAHHOCTH YMEHUM PaCKpbIBATh CMBICI Niepuoanyeckoro 3akona J1. U.
MenneneeBa ¥ J€MOHCTPUPOBATh €r0 CHCTEMAaTHU3UPYIOLIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB
XUMHAYECKUX 3MeMeHTOB 1—4 mnepuonoB Ileprogndeckoll CUCTEMBI XUMHYECKUX
anementoB [I. M. MenneneeBa, WCHONB3ysl MOHATUS «S-, P-, 0-DIEKTPOHHBIC
opOUTaNN», «IHEPreTUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHX 3JIEMEHTOB M HMX COCIMHEHHHA MO MEPHOAAM U TpylIam
ITepuoguueckon cucreMbl xumuueckux dneMeHToB . . Menneneesa;

c(hOpMHpPOBAaHHOCTh ~ YMEHHUM  XapakTepus3oBaTh  (OMUCHIBaTh)  OOIIUE
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPkKAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXAY HEOPraHu4eCKUMH
BELIECTBAMH C [TOMOILBIO YPAaBHEHUI COOTBETCTBYIOIMX XUMHUECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMMUYECKHE PEaKUUU 110
pa3IMYHBIM TpHU3HAKaM (YMCIYy M COCTaBy pEarMpyrolluX BEIIECTB, TEIJIOBOMY
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ah(deKTy peakiuu, W3MEHEHUI0 CTENeHEH OKHUCIICHHS DJIEMEHTOB, OOpaTMMOCTH
pEeaKLMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUH COCTAaBISTh YpPaBHEHHUSI PEAKIM pa3InyHbIX
TUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMii MOHHOrO OOMEHAa, y4MTbhIBas
YCIIOBUS, PY KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  pEAKIHUM, MOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3IWYHBIX HEOPraHUYECKUX BEIIECTB, pacro3HaBaTh
OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTraHUYECKHX
BEIIECTB;

cOpPMUPOBAaHHOCTh ~ YMEHHUW  paCKphIBaTh  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUH IMOCPEICTBOM COCTaBICHHS SIIEKTPOHHOTO OayaHca
ATUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHHMH OOBICHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
pPEeaKIMK OT Pa3IUYHbIX (DAKTOPOB; XapaKTep CMEUIEHUSI XUMUUECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3aecTBus (npunuun Jle [larense);

chOpPMUPOBAaHHOCTh YMEHUH  XapakTepu30BaTh XHUMHUYECKHE IIPOIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO TOJYyYEHHS CEpHOM KHCIIOTHI, aMMHUaKa, a
Takke C()OPMUPOBAHHOCTH MPEACTABICHUM 00 OOMMX HAy4YHBIX MPUHIUMNAX U
HKOJIOTHYECKHUX MPOoOiieMax XMMHUYECKOTO MPOU3BOJICTBRA;

c(hOpMUPOBAHHOCTh yMEHUU TPOBOAWTH BBIYUCICHUS C HCIOIH30BAHHEM
MOHSITHS «MacCOBas JI0JI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIICHUH Tra30B MpHU
XUMUYECKUX pEaKIMsIX, MacChl BellecTBa Wi 00bEMa Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIlECTBA, Macce WM O0BbEMY OJHOIO W3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakimuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILICHUS M COXPAHCHHS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUW COOJIOAATh MpaBHJIA TOJIH30BAHUS XUMHUYECKON
nocynod u JjaboparopHbIM OOOPYIOBaHWEM, a TakKKe TMpaBmia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIUSMH IO BBIMOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTIBITOB;

c(hOpMHPOBAaHHOCTh YMEHWW IUIAHUPOBATH M  BBHITIOJHATH XUMHYECKUH
DKCIIEPUMEHT (pa3lioKEHUE TMEPOKCHAA BOIOPOAA B TMPUCYTCTBUU KaTaiu3aropa,
OTpesieNIEeHHE CpeJlbl PACTBOPOB BEUIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA,
BIMSIHAE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XHUMHUYECKOH pEakiuu, peakiuu
MOHHOTO OOMEHAa, KaueCTBEHHbIE peakuuMu Ha cyabdar-, kapOoHAT- U XJIOPUA-
aHWOHBI, Ha KAaTHOH aMMOHWUS, pEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 10 TeMam
«Metambs»y u «HemeTramib») B COOTBETCTBUH C MPABIIIAMH TEXHUKH 0€30MMacHOCTU
MpU OOpaIllEeHUH C BEMIECTBAMU M JIAOOPATOPHBIM OOOPYIOBAaHUEM, TPEICTABISAThH
pe3ynbpTaThl  XMUMHUYECKOTO  JKCIepuMeHTa B (opMe 3amucu  ypaBHEHHIA
COOTBETCTBYIOIINX peakmuii u (QOopMynupoBaTh BBIBOJBI HAa OCHOBE JTHX
PE3yNbTaTOB;
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c(OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TOIYy4YaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOMU
KOMMYHUKaIuu, THTepHeT U 1pyrux);

c(OPMHUPOBAHHOCTh ~ YMEHHIA coOmomarb ~ MpaBWiia  SKOJOTHYECKU
11€J1eCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM IEATEILHOCTH B LIESIX COXPAHEHUS
CBOETO 3JI0pOBbsI M OKpY)KaloLIe NpUPOAHOM Cpeabl, OCO3HaBaThb ONACHOCTH
BO3JCHCTBHSI HAa JKUBHIE OPraHU3MBl OMPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazaresns [1/IK, moscHATs Ha nmpuMepax crocoObl YMEHbUICHHUS U TPEAOTBPAICHUS
MX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

A OOYyYaroIMUXCsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 37IOPOBBSI: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAax IIO3HAHMUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

IUIA CIETbIX U CIa00BUIAIINX O0YYarOIIMXCs: YMEHUE UCTOIb30BATh Pebe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuii JI. bpaiins mist 3anucu XumMudeckux Gopmyi.

2. COAEP)XKAHUE YYEBHOTI O ITPE/IMETA

11 knace O0mass xumus.

Temal.

Crpoenne aroma u nepuoandeckuii 3axkou J{. U. MengeseeBa

OcHogHble ceedenusi 0 cmpoeHuy amoma. SIapo: MPOTOHbI U HEUTPOHBI. M30TOIbI.
ONEKTPOHBI. JEKTpOHHAs 000JI0YKa. DHEPreTU4ecKkuii ypoBeHb. OCOOEHHOCTH
CTPOECHHUS DJICKTPOHHBIX OOOJOYEK aTOMOB JJIEMEHTOB 4-Tr0 W 5-r0 NEpPUOJIOB
nepuonnueckoit cucremsl JI. . Menaeneesa (nepexoaubix anemeHToB). [lonstue 06
OpOUTANISIX S- U P-OpOUTATU. DJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB XUMHUYECKUX
3JIEMEHTOB.

Ilepuoouueckuti 3axon J[. M. Memnoeneesa 6 ceeme yueHus o cmpoeHuu amomd.
OtkpsiTue JI. . MenaeneeBbiM nepuognveckoro 3akona. I[lepuoguyeckas cucrema
xuMuueckux anemeHTtoB J[. M. MenneneeBa - rTpaduyeckoe OTOOpakeHHE
MIEPUOANYECKOr0 3aKoHA. DU3MYECKHM CMBICI MOPSAKOBOIO HOMEpa 3IIEMEHTA,
HOMEpaA Mepuoaa U HoMepa Tpynnbl. BaneHTHbIE 3neKkTpoHbl. [IpuunHbl M3MEHEHUs
CBOMCTB AJIEMEHTOB B TMepHoAax W rpymnmnax (miaBHbIX moarpynmax). [lomokenue
BOJAOpPOJAa B TIEPUOAUYECKOM CHUCTEME. 3HAYECHHE TMEPUOJUYECKOTO 3aKOHA U
MIEPUOJNYECKON CUCTEMBI XUMHUUYECKUX 3eMeHTOB . Y. Menaeneesa niid pa3BuTus
HayK{ Y IOHUMAaHUSI XUMUYECKOM KapTUHBI MUpA.

Jlemoncrpanuu. Paznuunbie (QOpMBI  MEPUOIMYECKOM CUCTEMbl XHUMHUYECKHUX
snemenToB /1. 1. Menaeneena.

JlaGopaTopubiii onbIT. 1. KoHCTpyrpoBaHue nepuoiuuecKo TabIUIlbl SJIEMEHTOB C
HCHOJIb30BAHUEM KapTOYEK.

Tema2. CTpoeHue BelecTsa

Honnasa xumuueckas ceéasp. Katnonsl u annonsl. Knaccudukanus nonos. Monnbie
KpHUCTa/uIndeckue pemeTku. CBONCTBAa BEIIECTB C 3THM THUIIOM KPHUCTAUIMYECKHUX
PELIETOK.
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Kosanenmnas  xumuueckas c64a3b. InekTpooTpuuareabHocTs. [lomspHas wu
HEMoJIApHas KOBaJIeHTHbIE CBsA3W. Jlunonb. IlonspHOCTH CBSI3M W MOJSPHOCTH
MoJiekyabl. OOMEHHBII ¥ JTOHOPHO-AaKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBA3M. MOJEKYJIspHBIE U aTOMHBIE KPHUCTAJUIMYECKHE PELIETKH.
CBolicTBa BEILIECTB € ATUMH TUIIAMHU KPUCTAIUIMYECKUX PELIETOK.

Memannuueckas xumuueckas ce6a3b. OCOOCHHOCTU CTPOEHHUS aTOMOB METaJUIOB.
Mertannnueckass XMMHUYECKasl CBA3b M METaJUNIMYeCKas KpHUCTAJUIMYECKas peleTKa.
CBolicTBa BEILIECTB C ITUM TUIIOM CBSI3H.

Booopoonas  xumuueckas c64a3b. MeXMONEKyIsipHas W BHYTPUMOJEKYJISIpHas
BOJIOPOJHAsl CBSI3b. 3HAYEHUE BOJOPOJHOM CBSI3U UL OpPraHU3ALHUHU CTPYKTYP
OMOTIONMMEPOB.

llonumepwvr. IlnacTmaccel: TEPMOIUIACTBI W PEAKTOIUIACTBI, UX NPEICTABUTEIN U
npuMeHeHue. BoiokHa: nmpupoaHble (pacTUTENbHBIE U KUBOTHBIE) U XUMHUYECKHE
(MCKyCCTBEHHBIE W  CHUHTETHYECKHE), HUX TMPEACTAaBUTENN U MPHUMEHEHHE.
l'asoobpasnoe cocmosanue eewjecmea. Tpu arperaTHbIX COCTOSIHUSL — BOJBI.
OcobeHHOCTH CTpOEeHUS Ta30B. MosipHbIN 00beM ra3000pa3HbIX BemecTs. [IpumMepsl
ra3oo0pa3HbIX MPUPOAHBIX CMECEil: BO3AYyX, MPUPOAHBIM Ta3. 3arps3HEHHE
arMocdepbl  (KUCIOTHBIE JIOKIW, TMApHUKOBBIM dddext) u Ooprba ¢ HHUM.
[IpencraBuTenu ra3o000pa3HbIX BELIECTB: BOAOPOA, KUCIOPOA, YIIEKUCIBIA Tas3,
amMmuak, 3tuieH. Vx nonydenue, cobupanue u pacnosHaBaHue. JKuodkoe cocmosmue
sewecmsa. Bona. Ilorpedienue Bosibl B ObITY M Ha IPOU3BOJICTBE. JKECTKOCTh BOJIBI U
CHOCOOBI €€ yCTpaHeHUs. MuHepalbHble BOABI, UX HCIIOJb30BAHUE B CTOJIOBBIX U
nedeOHbIX nemsax. JKuakue Kpuctaulbl MU UX OpUMEHEHHe. Tgepdoe cocmosiHue
geuwjecmea. AMOp(HBIE TBEpIbIC BEIIECTBA B MPHUPOJAEC U B KU3HU YEJOBEKA, UX
3HaYeHUE W NpHUMeHeHue. Kpucraminueckoe CTpOEHUE BellecTBa. /JlucnepcHuvle
cucmemsl. 1loHaTHe 0 nHUcnepcHbIX cucTemax. JucnepcHas ¢asza v AUCHepCHOHHAs
cpena. Krnaccudukanuss OUCHEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHoro
COCTOSIHUSL JMCHEPCHOM Cpefapl W JucliepcuoHHOW ¢asbl. ['pybdoaucnepcHbie
CUCTEMBI: AMYJIBbCUH, CYCIIEH3UH, a’pO30JH. TOHKOIMCIIEPCHBIE CUCTEMBI: T€lU U
30J1H1.

Cocmae eewecmea u cmeceni. BemecrBa MOJEKYASIPHOTO W HEMOJEKYISIPHOTO
CTpOCHHMs. 3aKOH IIOCTOSIHCTBAa cocTaBa BewiectB. [lonsatne «mons» u  ee
Pa3HOBHUJIHOCTU: MaccoBas (AOJS DJIEMEHTOB B COEAMHEHWM, JOJIS KOMIIOHEHTa B
CMECH — JI0JIsl IPUMECEH, J10JIsl paCTBOPEHHOTO BEIIECTBA B pacTBOPE) U 00bEMHAs.
Jlonst BeIXOJA NMPOAYKTa PEAKLIUU OT TEOPETUYECKH BO3MOXKHOIO. JleMOHcTpauuu.
Mogenbs KpUCTaNIMYECKON pemeTku xyuopuaa Harpus. OOpas3ipl MHUHEpAJOB C
VOHHOM KPUCTAJUIMYECKOM PEILIETKOM: KaJbIUTa, rauTa. Moaenn KpucTauInuyeCKUxX
pPElIETOK «CyXOro JbAa» (WM uona), anMasza, rpadurta (Wi kBapua). Momenb
monekynbl JIHK. OO6pa3usl mnactmace (peHonodopManbaeruinbe, MOJIUYypeTaH,
NOJIMATUIICH, TMOJUNPONUIICH, MOJUBUHUIXJIOPHUI) WM u3nenuss u3 Hux. OOpasusl
BOJIOKOH (ILIEPCTh, IIEJIK, alle€TaTHOE BOJIOKHO, KaIllPOH, JIABCAH, HEMJIOH) U U3JENHs
u3 HuX. OOpa3lpl HEOPraHUYECKUX IMOJIMMEPOB (cepa MiIacTUuecKas, KBapl, OKCH]L
ANIOMHUHMSI, TIPUPOHBIE ATFOMOCHIIMKATHI). MoJienb MoJIsipHOro oobeMa razoB. Tpu
arperaTtHbIX COCTOSIHUA BOJbl. OOpa3ibl HAKUIK B YalHUKE U TpyOax LEHTPaIbHOTO
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otorieHusl. JKecTKoCTh BOABI M CHOCOOBI ee ycTpaHeHHs. [IpuOopsl Ha KHUAKHX
kpuctamax. OOpa3ipl pa3IUYHBIX JUCHEPCHBIX CHCTEM: SMYIbCHH, CYCIIEH3U,
aspo3oreit, reneit u 3oneil. Koarymsamus. Cunepesuc. Dpdext Tungans.
Jlabopatopuble onbIThl. 2. OmnpeneneHue THUNA KPUCTALIMYECKON PpELIETKH
BEIIECTBA U ONUCAHUE €ro CBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKLIHEH MOJIUMEPOB:
IUJIACTMAcC, BOJIOKOH W u3Aeius u3 Hux. 4. VcmnblTaHue BOAbI Ha JKECTKOCTD.
VYerpanenue jxecTkocTH BOabl. 5. O3HAaKOMJIEHHE C MUHEPAJIbHBIMH BoJamu. 6.
O3HaKOMJIEHUE C JUCIIEPCHBIMU CHCTEMAaMH.

IIpakTnueckas padora Ne 1. [Tonyuenue, coOupanue u pacrio3HaBaHUE ra3oB.

Tema3. XumMuueckue peakumuu

Peaxyuu, uoywue 6e3 usmenenus cocmasa eeujecms. AJIOTPONHS U AITIOTPOITHBIE
BUJIOM3MEHEHMs. [IpuymHBI amioTponuu Ha TMpuUMepe MoaudUKAIi KUCIOpOIa,
yriepoaa u pocdopa. O30H, ero 6uosorudeckas posib. Mizomepsl 1 nuzomepusi.
Peaxyuu, uoywue c usmenenuem cocmasa eeuwjecmg. Peakuum CoOeIUHEHUS,
pasyioKEeHUs, 3aMEIeHUs] U OOMEHAa B HEOPraHUYECKOM M OPraHMYeCKON XUMUHU.
Peakiuu sK30- u sHpoTepMuueckue. TermoBoil 3pdeKT XMMHUUECKON peakiuu H
TEPMOXUMHUYECKUE YypaBHEHUs. Peakuuu TOpeHHs, KaK YacTHBIM cliydai
AK30TEPMHYECKHUX PEAKIUH.

Cxopocmb  xumuyeckou peaxyuu. CKOPOCTh XUMHUYECKOW PEAKIMU. 3aBUCHUMOCTD
CKOPOCTHM  XHMHUYECKOM peakuuu OT MPUPOJbl PEArupyrolluX  BEIIECTB,
KOHIIEHTpAllUW, TEMIEpaTyphl, IUIOIIAAM [OBEPXHOCTH CONPUKOCHOBEHUS H
Karanu3atopa. Peakimuu romo- u rereporeHHble. lloHsTue o Karanuze U
Kartanuzatopax. DepMEeHThl Kak OWOJIOTHYECKHE KaTaln3aTopbl, OCOOEHHOCTH HX
(YHKIIMOHHPOBAHUS.

Obpamumocms xumuyeckux peaxyuii. HeoOpaTtumble W 00paTUMble XUMHYECKHE
peakiuui. COCTOSHME XHUMHYECKOTO PAaBHOBECHUS ISl OOpaTUMBIX XUMHUUYECKUX
peakiuid. CrnocoObl CMEIIEHUS XMMHYECKOTO PaBHOBECHS Ha TMPUMEpPE CHUHTE3a
amMmuaka. [ToHsiTHe 00 OCHOBHBIX HAy4YHBIX MPUHIIUIIAX MPOU3BOACTBA HA TPUMEPE
CUHTE3a aMMHaKa WM CEPHOM KHUCIIOTHI.

Ponv 60061 6 xumuueckou peaxyuu. VICTHHHBIE pacTBOphL. PacTBOpUMOCTH U
KJ1accu(UKaIMs BEIIECTB MO 3TOMY MPHU3HAKY: PACTBOPHMbBIC, MAJIOPACTBOPUMBIE U
HEpPACTBOPUMBIE BEIIECTBA. DJEKTPOIUTHI M HERIEKTPOIUTHI. IIEKTPOIUTHUYECKAS
nuccouuanusi.  KHCIOTBI, OCHOBaHHSI M COJIM C TOYKH 3pPEHUS TEOpUU
ANEKTPOJIUTHYECKON AUCCOLMAIMUA. XUMUYECKUE CBOMCTBA BOJBI: B3aUMOJCUCTBHE C
MeTaJlJlaMi, OCHOBHBIMU M KHUCJOTHBIMH OKCHJAMH, PA3JI0OKE€HHE U 0O0pa3oBaHHE
KpUCTAJUIOTUAPATOB. Peakiiuu ruaparaiuy B OpraHu4eCcKoi XUMUHU.

Tuoponuz opeanuueckux u Heopeaumuuyeckux coeouneruti. HeoOpaTuMbIil THAPOIIN3.
OOpaTuMbIil TUIPOTIU3 COJIEH.

I'unponu3 opraHMveCcKuX COCTUHEHUN U €r0 IPaKTUYECKOE 3HAYCHUE JIJISl TOTyUCHUS
TUAPOJU3ZHOTO CIUPTa U MbLIa. buosorudeckass pojb ruaposiv3a B MIACTUYECKOM U
HYHEPTEeTUYECKOM OOMEHE BEIIECTB U YHEPTUHU B KIIETKE.
Oxucnumenvho-eoccmanogumensvhvie peakyuu. CreneHb okucieHus. OrnpeneseHue
cTeneHu oOkucieHus 1o Qopmyne coenuHenus. [loHsTHe 00 OKHUCIUTETHHO-
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BOCCTAHOBUTEINbHBIX peakiuax. OKHUCICHHWE U BOCCTAHOBIICHHE, OKHUCIUTEIb U
BOCCTAHOBHTEIIb.

Onexmponus. IJNEKTPOIU3 KAK  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIM  IpOIECC.
DNEKTpOoNu3 pacIiylaBOB U PacCTBOPOB Ha MpuUMeEpe Xjopuaa Harpus. [Ipakruueckoe
OPUMEHEHUE  DBJIEKTPOJIM3a.  OJJEKTPOJIUTHUYECKOE  MOJNYyYEHUE  AJTFOMUHMUS.
JdemoncTpanun. [Ipespamnienue kpacHoro ¢ocdopa B Oenbiii. O3onarop. Mopenu
MOJIeKyJl H-OyTaHa W u300yTaHa. 3aBUCHMOCTb CKOPOCTH pPEaKUHUU OT MPUPOIbI
BEILIECTB HA NMPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3JIMYHBIX KUCJIOT OJMHAKOBOM
KOHIIEHTPAllUA C OJMHAKOBBIMHM TPaHyJaMH LIMHKA U B3aUMOJCHCTBUS OAMHAKOBBIX
KyCOYKOB pa3HbIX METaUIOB (Mar"us, LWHKa, >Xejie3a) C COJSIHOM KHCIIOTOM.
BsaumogeiicTBre pacTBOPOB CEpHOI KMCIOTBHI C pacTBOpaMH THUOCYIb(ara HaTpus
pa3IMYHON KOHLEHTpaUMW U Temmeparypbl. Mozaenp kumsmero ciod. PaznoxxeHue
MepOKCH/Ia BOJIOPOA C MOMOIIBIO Kartanu3aTopa (okcuaa mapradna (IV)) u karanasbl
CBIPOro Msica U chiporo kaprodeins. [Ipumepsl HEOOpaTUMBIX peakIui, UIYIIUX C
oOpa3oBaHMEM OCajKa, raza Wid Bojbl. B3aumonelcTBue NTUTUS U HATPUS C BOJOIA.
[lonyuenne oxcuga ¢ocdopa (V) u pacTBOpeHHME €ro B BOJAE; HUCHBITAHHE
MOJTyYeHHOTO pacTBopa JjakmycoMm. OOpasibl KpucramioruaparoB. cnbeiranue
pacTBOPOB  BJEKTPOJIUTOB W HEAJIEKTPOJIUTOB Ha MPEAMET JIHCCOLMAIUU.
3aBUCHUMOCTb CTEIEHH SJEKTPOJMTUYECKON AUCCOIMAIUNA YKCYCHOM KHCIIOTBI OT
pazOaBneHusi pactBopa. [wuiaponus kapbuyma Kanbims. [uaponu3 kKapOOHATOB
MIEJIOYHBIX METauIoB W HuUTpatoB ImHKa win cBuHia (II). Ilomyuenue wbina.
[Ipocreiilne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: B3aUMOACHCTBUE LUHKA
C COJIIHOW KHCJIOTOM | kene3a ¢ pactBopoMm cyinbdara wmeau (I1I). Mopensb
aNeKTpoau3epa. Moneib 3JIeKTPOIM3HON BaHHBI JIJIS MIOJTYYEHUS aTFOMUHUSL.
JlaboparopHbie omnbIThl. 7. Peakuus 3aMelieHuss MEOU JKEJIE30M B PacTBOPE
MegHOro kymnopoca. 8. Peakiuu, uayume ¢ oOpa3oBaHUEM OCajJKa, raza U BOABI. 9.
[TonyyeHnue Kuciopoja pas3iioKEHHEM IMEPOKCHAA BOAOPOAA C MOMOLIBIO OKCHAA
Maprannia (IV) u karamaser ceiporo kaprodens. 10. Ilomyuenue Bomopona
B3aUMOJICICTBUEM KUCIIOTHI C IIMHKOM. 11. PaznuunHbie caydyan ruaposrsa conei.

Tema4. BemecTsa u UX CBONCTBA.
Mertambl.  BzaumojeiicTBue MeETaUIOB € HeMeTalulaMu  (XJIOpOM, Cepoill
KHUCIIOpOIOM). BzanMozeicTBrUE IENOYHBIX M IIEJOYHO3EMEIbHBIX METAJUIOB C
BOJOW. OIJIEKTPOXMMHUUYECKHM psii HaNpsHKEHUH  MeTamioB.  B3aumopelictBue
METAJJIOB C PACTBOPAMHM KHUCIOT W coieil. AmomMuHoTepMmusa. B3aumonelctBue
HaTpust ¢ 3TaHosioM U (peHonoM. Kopposust meramnos. [loHstrne o Xxumuueckon u
AIIEKTPOXUMHUECKON KOPPO3UU METAIIOB. CrIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU.
Hemerannbl. CpaBHUTENbHAST XapaKTEPUCTHKA TaJIOTEHOB KaK HamOoJee THIMHYHBIX
IIPEACTABUTENIEH HEMETAJIOB. OKucnIuTENBHBIE CBONCTBA HEMETAJIOB
(B3aumozeiicTBUE € MeTa/ulaMd M BOIOpoAoM). BoccraHoBUTENbHBbIE CBOWCTBA
HEMETAJUIOB (B3aUMOJEUCTBHE C 0oJee 3JIEKTPOOTPHUIATEIbHBIMUA HEMETaUIaMu U
CIOKHBIMU  BEIIECTBAMU-OKUCIUTENSIMU).  KHCIOTBI ~ HEOpraHMYecKue |
opranmveckue. Kraccuduxarmmss  kuciaoT. XUMHYECKHE  CBOWCTBA  KHCIIOT:
B3aUMOJICVCTBUE C METaJUIaMHM, OKCHUIAAMH METAJUIOB, THUAPOKCHUIAMHU METAIUIOB,
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comsiMu, cnupramu (peakmusi dtepudukanuu). OcoOble CBOWCTBa a30THOW W
KOHIEHTPUPOBAHHOW  cepHOM  KUCHOThl. OCHOBaHHMSI ~ HEOPraHWYECKUE U
oprannueckue. OCHOBaHUS, UX Kiaccu(uKanua. XUMHUUECKHE CBOMCTBA OCHOBAHUM:
B3aUMOJICIICTBHE C KHCIIOTAMH, KHUCJIOTHBIMH OKCHAAMU U colsiMU. PaznokeHwue
HepacTBopuMbIX ocHoBaHui. Comu. Knaccudukanus cosneit: cpenHue, Kucible U
OCHOBHBbIE. XMUYECKHE CBOMCTBA COJIEH: B3aUMOJICHCTBUE C KHUCIOTAMH, IIEJI0YAMH,
MeTaJlaMi U coiiaMu. lIpencraBurenu cojeld M MX 3HAYEHUE. XJIOpUIl HATpHA,
KapOoHaT Kaiblus, Gocdar kamplus (CpeaHHE CONM); THAPOKApOOHATHI HATPUS U
aMMOHHMSI (KUCIIbIE CoJin); TuApokcokapOoHnar meau (II) mamaxut (oCHOBHAsI COJib).
KadyecTBeHHBIE peakuu Ha XJIOpUA-, Cyibdar-, U KapOOHAT-aHWOHBI, KAaTHOH
ammoHnusi, katuoHbl sxene3a (II) u (III). I'eneTnueckass CBsI3b MEXIY KiIaccamu
HEOPraHMYE€CKUX M OPTraHUYEeCKUX COeqMHEHUU. [IOHATHE O T€HETHYECKOM CBSI3H U
TEeHETUYECKUX psaax. ['eHeTnuecknil psn Mertamuia. [eHeTu4eckuil psii HEMETalla.
OcOOEHHOCTH TEHETUYECKOI0 psa B OpPraHUYEecKOd XHUMHH. JleMOHCTpalmH.
Komnekuust oOpasuoB metaisioB. B3amMoneicTBue HaTpusi U CypbMbl C XJIOPOM,
xeneza ¢ cepod. [opeHne MarHuWs W alIOMUHHS B KHcJIopone. BzammonerncrBue
[IEJIOYHO3EMEINIBHBIX METAJUIOB C BOJIOM. B3amMmoneiicTBUE HaTpusi C 3TAHOJIOM,
IMHKa C YKCYCHOM KHUCIIOTOW. AmoMuHOTEpMHUs. BzaumoneiictBue Meau cC
KOHIIEHTPUPOBAHHOM Aa30THOM KHUCJIOTON. Pe3ynbrarel KOppO3WHM METALIOB B
3aBUCUMOCTH OT YCIOBUM ee mnporekaHus. Komekuuss oOpas3lioB HEMETaILIOB.
B3auMoneiicTBie XJIOpHOM BOJIBI ¢ pacTBOpoM Opommuaa (noauaa) kanus. Komnekuus
NPUPOIHBIX OPraHUYECKUX KHUCIOT. Pa3z0aBineHue KOHIIEHTPUPOBAHHON CEepHOU
KHUCJIOTBl. B3auMonencTBre KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBI C CaxapoM,
LEJUTI0NI030M U MeAbto. OOpasibl NPUPOIHBIX MUHEPAJIOB, COAEPKALIUX XJIOPHU]
HaTpus, KapOoHarT Kajbuus, ¢ocdar kanblus U ruapokcokapbonar menu (II).
OO6pa3ibl MUILIEBBIX MPOIYKTOB, COACPKAIIUX THAPOKApOOHATHI HATPUS U aMMOHUSI,
UX CIOCOOHOCTh K pa3lOKEHHI0 NpHU HarpeBaHuM. lamieHue coapl yKCYCOM.
KauecTBeHHbIE peakiiny Ha KaTUOHBI U aHUOHBI.
JlaGopaTopHble onbIThl. 12. McnbiTaHre pacTBOPOB KHUCJIOT, OCHOBAaHUN WU COJIEH
uHauKatopamu. 13. B3aumoneicTBue COJISTHOM KHCIOTBI M PacTBOpa YKCYCHOM
KHCJIOTB ¢ MeTauiamMu. 14. B3auMopaeicTBHE COJSHOM KHCIOTBI WU pacTBopa
YKCYCHOM KHCJIOTBI C OCHOBaHUAMH. 15. B3aumoneilcTBue COJSHOM KHUCIOTBHI H
pacTBOpa YKCYCHOM KHUCJIOTHI C coyisiMU. 16. TlonydeHue U cBOCTBa HEPACTBOPUMBIX
ocHoBaHuii. 17. T'maponu3 XJIOpUIAOB W alETAaTOB IIEJIOYHBIX MeETalioB. 18.
O3HakoOMJIEHHE C KOJUIGKIIUSIMU: a) METauioB; O) HEMETayuioB; B) KHUCJOT; T)
OCHOBAHMIi{; 1) MUHEPAJIOB U OMOJIOTMYECKUX MaTepUajioB, COACPKAIIMX HEKOTOPHIE
COJIH.

IIpakTnueckass padora Ne 2. PemeHue -SKCIEpUMEHTAIBHBIX 337a4 Ha
UJEHTU(PUKALIMIO OPTAaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

TemaS. XumMusi " :KM3Hb
Ponp xumun B 00€CICUCHHH DKOJIOTMYECKON, DHEPreTHUYCCKOM M IHIEBON

0€30MacHOCTH, Pa3BUTHUM MeAUIUMHBL. [loHSATHE O HayYHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIIUH.
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[IpencraBnenus 06 oOUIMX HAYYHBIX MPHUHLMIAX MPOMBIIUIEHHOTO MOJTYYECHUS
BXHEUIIMX BEIIECTB.

YenoBek B MHUpPE BELIECTB W MaT€pUaIOB: Ba)XXHEHIINE CTPOUTENIbHBIE
MaTepHualibl, KOHCTPYKLIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepuabl
JUTSL 3JIEKTPOHHMKHM, HAHOMAaTEpHAJIbl, OPraHUYECKUE U MUHEPAJIBHBIE YIOOPEHHUS.

XUMHUSLT W 3[0pPOBbE YEJIOBEKAa: IPaBHUJA WCIONb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia OE30TACHOTO HCITOIB30BAHUS MPEMapaToB OBITOBON XWMHUH B
MIOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBA3EH MpU U3YUCHHH OOIIeH M HEOPraHUYECKOU
xuMuH B 11 Kitacce oCyIiecTBIsAeTCs Yepe3 UCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO-
HAyYHbIX TOHATUN, TaK W TOHATUH, SBISIOLUIMXCS CHUCTEMHBIMHM JJII OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE IOHATHS: HAay4yHbI (DakT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHaliu3, CHUHTE3, Kiaccu(uKalus, MNEepUOJUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, SIBICHHUE.

®uznka: Marepus, SHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIl, PaJuOAKTUBHOCTh, MOJIEKYJa, YHEPIETUYECKUI YpOBEHb, BELIECTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, (PM3UYECKUE BEIWYMHBI U EIUHMIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus:  kinerka, oOpraHu3M, OJKOocHUCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILLIECTB B OpPraHU3ME.

['eorpadus: MuHepanbl, TOpHbIE MOPOJBI, IMOJE3HbIE HCKONAeMble, TOIUIMBO,
pecypcehl.

TexHomorus: XuUMHUYECKas MPOMBILIIEHHOCTb, METAJUTYpPIrus, MPOU3BOACTBO
CTPOUTEIBHBIX MATEpPHAOB, CEJIbCKOXO3WCTBEHHOE MPOU3BOACTBO, IHILEBAS
MPOMBIIIIEHHOCTb, (dapmalneBTHUECKasi ~ MPOMBILIIEHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKHX MpernaparoB, MPOM3BOJICTBO KOHCTPYKIMOHHBIX Marepuasos,
AIIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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3. TEMATHYECKOE INTAHUPOBAHUE

Ne HazBanmne Tembl KommuecTBo KommuecTBo KommuecTBo
n/m 4acoB KOHTPOJBHBIX | MPAKTHYECKUX
pabor pabor
1 CrpoeHue aToma U NEPUOANYECKUN 3aKOH 3
J.W. MengeneeBa
2 CTpoeHue BeIIeCTBa. 14 1 1
3 XHUMHYECKUE PEAKITHH. 7
4 BemecTBa 1 ux cBoiicTBa. 8 1 1
5 XUMHSA U )KU3HD 2
Bceero 3a 11 xi: 34 2 2
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