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Jluunocmuvie pe3yivmameol

Poccuiickas rpaxaaHcKkas UIeHTUY HOCTh, IATPUOTU3M, YBAKEHUE K CBOEMY HAapO1y, YyBCTBA
OTBETCTBEHHOCTH riepei PoauHOM, ropocTH ¢BOKO PoiHY, NMPOIIIOE W HACTOSIIIEE
MHOTOHAIIMOHATBHOTO HapoJa Poccuy, yBakeHHe roCcy1apCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);
IpaxaaHCKas TIO3UIMS KaK aK THBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHICKOTO O0IIECTBA,
OCO3HAIOIIET0 CBOM KOHCTUTYIIHOHHBIC TPaBa U 00S3aHHOCTH, YBAXKAIOIIIETO 3aKOH H
NPaBOTIOPSZIOK, TOTOBHOCTH K CITy>keHHIO OTE4YecTBY, €ro 3allluTe;

c(hopMHUPOBAHHOCTH MUPOBO33PEHIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHU
1 00IIIECTBEHHOM MIPAKTUKHA TOTOBHOCTH M CTIOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPUECKOU 1
OTBETCTBEHHOM JI€SATEILHOCTH;

TOJICPAHTHOE CO3HAHHUE U MOBEJICHHE B MOJMKYIbTYPHOM MHUPE, TOTOBHOCTH M CTIOCOOHOCTD BECTH
JIVAJIOT C JPYTHMU JIFOAbMH, JOCTHTaTh B HEM B3aMMOTIOHUMaHMS, HAXOIUTh OOIIHE eI U
COTPYIHHYATh I UX TOCTIDKCHHS;

HaBBIKH COTPYIHUYECTBA CO CBEPC THUKAM U, IETHM U MJIAJIIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBarebHO i, 00111eCTBE HHO - IO JIE3HO M, yueO HO- HMCCJIeI0BATENbC KO M, MPOEKTHO M 1
JIpyTUX BUAAX /IS TEJIbHOC TH;

HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOCHHUS OOII€YEJI0BEUECKUX 1Ie HHOCTEH;
TOTOBHOCTh M CTIOCOOHOCTh K 00Pa30BaHMUIO, B TOM YHUCJIe CaMOOOPa30BaHHMIO, HA TIPOTSXKCHUU BCEH
KW3HU; CO3HATEJILHOE OTHOIICHHE K HE IPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBHUIO YCTICIITHOM
npo¢eCCUOHATILHOM M 00IIIECTBEHHO i 1SS TeJILHOCTH;

ACTETUIECKOE OTHOIIICHHE K MUPY, BKITFOYast 3CTETUKY ObITa, HAYYHOTO U TEXHHIECKOTO
TBOPYECTBA, CTIOPTA, OOIIECTBEHHBIX OTHOIIIECHUN;

NPUHATHE W PeATM3AIUIO [Ie HHOCTEH 3JJ0pOBOTO M 0€30MmacHOT0 00pa3a KI3HH, TOTPEOHOCTH B
(bM3UYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CTIOPTHBHO -037I0 POBUTEIILHOH J€ATEIHHOCTHIO,
HETIPUSITHE BPEIHBIX MPUBBIYEK: KYPEeHHsI, yIOTPEOICHHS alKOT0JIs, HAPKOTHUKOB;

OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K (PH3UIECKOMY U TICUXOJIOTUIECKOMY
3JI0POBBIO, KaKk COOCTBEHHOMY, TaK M JIPYT UX JIFO/ICH, yMEHHE 0Ka3bIBaTh NIEPBYIO TIOMOIIIb;
OCO3HaHHBIN BBIOOP Oymytiei npodeccny;

c(hopMHUPOBAHHOCTH IKOJIOTUIECKOTO MBIIUICHHS, TOHUMAHWS BITUSTHUS COIIHAAJIb HO -
HKOHOMHMYECKHUX TPOIIECCOB HA COCTOSTHUE PHPOTHON M COLUAIIHL HOM CPEJIbl; MPUOOPETEHHUE OTIhITa
9KOJIOTO-HATPABJICHHO i 1€ SITEJIbHOCTH.

MeTanpeaMeTHbIe pe3yibTaThl

Pecynamusnvie ynusepcanvhbie yuednvie deticmsusl

OOyyaromuiicst CMOXKET:

CaMOCTOSITETIHHO OTIPEICIISATh LIEJIM ¥ COCTABIISITh IUTAHBI, OCO3HABAsI PHUOPHUTETHBHIE U
BTOPOCTETICHHBIC 3a/1a4H,

CaMOCTOSITEJIHHO OCYILIECTBIIATH, KOHTPOJMPOBATh M KOPPEKTUPOBATH YICOHYIO M BHEY4IECOHYIO
JeSATEIbHOCTh C YIETOM TIPEIBApUTEIILHOTO TUIAHUPOBAHUS;

UCTIOJIb30BaTh Pa3JIM4 HBIE PECYPCHI IJIs IOCTIDKEHUS TIeIIei;

BBIOMpATh YCTICIITHbIE CTPATET UM B TPY/IHBIX CUTYaLIUSX

llo3HasamenbHble yuebHO -02udecKue YHUBePCaibHble YueOHble Oeticmeus

OOy4aroIIMIiCs CMOXKET:

KnaccuduimpoBars 00bEKThl B COOTBETCTBUM C BBIOPAHHBIM M TIP3 HAKAM H;

CpaBHMBATh OOBEKTHI;

CHUCTEeMAaT3UpOBaTh M 00001aTh HHPOPMAIIHIO;

OTIPEIeIISITh MPOOJIEMY M CTIOCOOBI €€ pPeIleHus;

BJIaJICTh HABBIKAM M AaHATN3A;

BJIaJICTh HABBIKAM M TIO3HABATEJILHOM, YI€OHO -HUCCIIeI0BATEIILCKOW M IPOSKTHO 1 JIEATEIHbHOCTH;
YMETh CaMOCTOSATENIHHO OCYIIECTBIIATH TIOVCK METOIOB PEIICHUS




MPaKTUYECKUX 3a/1a4, MPUMEHATh Pa3Jind HbIe METO/IbI TIO3HAHUS /ISl U3YYEHUS OKPYIKAIOIIIEeTO
MHpa.

Ilo3Hasamenvnvle  yueOHO-UHGOPMAYUOHHBIE — YHUBED CAIbHLE YueOHble 0elicmaus
OOy4JaroIIMiiCs CMOXKET:

HCKaTh HEOOXOUMbIC HCTOYHUKH UHPOPMAITNH;,

CaMOCTOSATEIIHHO M OTBETCTBEHHO OCYIIECTBIISTh MH)OPMAITHOHHYIO JIeSITEIbHOCTh, B TOM YHCJIE,
OPUEHTUPOBATHCS B PA3JIMIHBIX UCTOYHUKAX WH(pOpMaIny;,

KPUTHYIECKH OLICHUBATh ¥ HHTEPIIPETUPOBATH MHPOPMAIIHIO, TTOJTYIaeMYI0 U3 Pa3TUdHBIX
HMCTOYHHUKOB;

UMETh CPOPMHUPOBAHHBIE HABBIKM PAOOTHI C PA3JIMIHBIM  TEKCTAMU; UCTIOJIL30BATh PA3IMIHbIC
BHJIBI MO/ICJTMPOBAHWSI, CO3/IaHMsI COOCTBEHHOM MH()OPMATIHHL.

Kommynukamusevie ynueepcavhvie yuebHvle Oelicmeusl

OO0yyaroImmiicst CMOXKET:

BBICTYIIATh NIEPe]l ayJTUTOPUECH;

BECTH IMCKYCCHIO, JUAIOT, HAXOIUTh TIPUEMJIEMOE PEIICHHE MPH HATTWY UM Pa3 HbIX TOUEK 3PEHHUS;
MPOJTYKTUBHO OOIIATHCS U B3aHMMO/ICHCTBOBATh C MAPTHEPAM U [0 COBMECTHOM /1€ TEIHbHOCTHY,
YUHTHIBATH MO3UIIMU JPYTOTO (COBMECTHOE IiejIeTIoIaraHe U ITaHMpOBaHKUE OOIIHX CTIOCO00B
paboThl Ha OCHOBE TPOTHO3UPOBAHMS, KOHTPOJIb M KOPPEKIIMSA XO0/1a U Pe3yJIbTATOB COBMECTHOM
NeATeIIbHOCTH);

a¢hdexTuBHO pazpeniath KOHPITUKTHL

IIpeameTHBIE pe3yJabTaThI

Boinycknuk Ha yenyoaéHHom yposue Hayuumcs. *

pacKpbIBaTh Ha MpUMeEpax pojib XUMHUH B (POPMUPOBAHUH COBPEMEHHO i HAYy4 HOM KapTHHBI MUpa U
B NIPAKTUYECKOM A TEIbHOCTH YEJIOBEKA, B3aUMOCBS3b MEKAY XUMHUE W U APYT UMH €CTECTBEHHBIMU
HayKaM I

WITIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHUE U ABOJIIOIUIO OPraHUYE€CKOM XUM MY KaK HAyKU Ha
pa3IMYHBIX UICTOPUUECKHUX TAlax €€ pa3BUTHs ;

YCTaHABJIMBATh NPUY MHHO-CJIEACTBEHHBIE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMUYECKHX
3JIEMEHTOB U MEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKHX 3JIEMEHTOB M UX COEJIMHE HUI B
COOTBETCTBUHM C TOJIOKEHUEM XHUMUUECKHX JIEMEHTOB B MEPHOAUYECKOM CUCTEME;
aHAJTM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSISI TIOJI0KEHUSI O CHOBHBIX
XUMHMYECKHX TEOPU: XUMHYECKOTO CTPOEHHSI OpraHmdeckux coequne Huil A. M. byrneposa,
CTPOEHMSI aTOMa, XUIMHYECKOU CBSI3H, SJIEKTPOJIUTUIECKOM TUCCOMALMH KUCIIOT U OCHOBAHUM;
YCTaHABIMBATh NPUY MHHO-CJIEJCTBEHHBIE CBSI3M MEXKIY CBOMCTBAMHU BEIIIECTBA, €0 COCTABOM U
CTPOCHHEM;

NPUMEHATH MPaBWIa CUCTEMATHUIECKOM MEKIYHAPOHOM HOMEHKIATYPbI KaK CPeACTBa Pa3IndeHUs
U WAeHTU( UKAIIUK BEIIECTB TI0 UX COCTAaBY U CTPOCHHUIO;

COCTABJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE ()OPMYIIBI HEOPraHUYECKHUX M OPraHUYE€CKHUX BEIIECTB
KaKk HocuTeliel nHpOopMaIuu 0 CTPOSHUH BEIIECTBA, €TO CBOMCTBAX M MPUHAIJICHKHOCTH K
OIPEACIIEHHOMY KJIACCY COEIMHE HUI;

0OBSCHITH MPUPOJTY U CTIOCOOBI 00pa30BaHKs XUMHIECKOM CBSI3U: KOBAJICHTHOH (TIOJISIPHOM,
HETIOJIIPHOM), MOHHOH, METAJUTHIECKOM, BOJOPOTHON — C IEJIBIO OTPE/ICIICHUS X UMUYCCKOM
AKTHUBHOCTU BEILIECTB;

XapakTe pu30oBaTh PU3NIECKUE CBOMCTBA HEO PraHUIECKUX HEOPraHUYECKUX BEIIECTB U
yCTaHABJIUBATh 3aBUC UMOCTh (DM3MUIECKUX CBOUCTB BEUIECTB OT TUIA KPUC TATUTUIECKO U
peETKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJTHBIX COEIMHE HUH, BHICIITUX OKCUIOB U THAPOKCHUIOB;




NPUBOJIUTH MPUMEPhl XUMUYECKHX PEaKIIHii, paCKPHIBAIOIIMX XapaKTepHbIe XUMHUUECKHE CBOMCTBA
HEOPraHMIEeCKUX U OPraHMIECKHX BEIIECTB M3YUEHHBIX KJIACCOB C LIEJIBIO UX WICHTU] UKAITUHU U
00BsCHEHUS 00J1aCTH PUMEHEHUS,

OTIpeIeIIATh MEXaHM3M PEAKIIMU B 3aBUCHUMOCTH OT YCJIOBUIA MPOBEICHUS PEAKLIUU U
IPOTHO3UPOBATh BO3MOYKHOCTh NMPOTEKAHMSI XUMUYECKHX PEaKIfii HA OCHOBE THUIIA XUMUYECKOMN
CBSI3M M aKTUBHOCTH PEareHTOB;

yCTaHABJIMBATh 3aBUCHMOCTD PEAKIIHOHHON CIIOCOOHOCTH OPraHNYECKHUX COEIMHEHHUH OT XapaKTepa
B3aUMHOT'O BJIMSIHHASI aTOMOB B MOJIEKYJIaxX C IIEJIbI0 MPOTHO3UPOBAHMS TIPOAYKTOB PEaKIIHH,
yCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMM HUECKOM PEaKIIMX ¥ CMEIEHSI XUMUYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEIBIO OTPEICIICHISI ONTUMAJIbHBIX YCIOBHHN MPOTEKAHUS
XMM HMYECKHUX MPOLIECCOB; YCTAaHABIIMBATh T€HETUUECKYIO CBA3b MEXKY KIIACCAMU HEOPraHUYECKUX U
OpraHNYE€CKUX BEILECTB JJIs1 000CHOBAHUS MPHUHIMITHATB HOM BO3MOKHOCTH TIOJTyY €HUS
HEOPraHMYECKHUX U OPraHUYECKUX COEeIMHEHUH 3aJaHHOTO COCTaBa U CTPOEHU ;

MOI0MpaTh peareHTbl, yCJIOBUS U ONPEAENIATh NPOYKThl PEaKLUH, MO3BOJISIOIINX PEATM30BaTh
7a00paToOpHbIE U MPOMBILUIEHHbIE CTIOCOOBI MOJTY4YEeHUS BaXKHEHIITUX HEOPraHMIECKHX U
OpPraHNYECKUX BEILECTB;

OTIPEIeIIITh XapaKkTep Cpebl B pe3yJibTare TUIPOJIM3a HEOPraHUY€CKUX 1 OPraHuy €CKUX BEILECTB
Y IPUBOJAUTH MPUMEPBI THAPOJIN3A BEUIECTB B IOBCEIHEBHOW KU3HH U€JIOBEKA, OUOJIOTUY ECKUX
0OMEHHBIX MPOIEccax U MPOMBIIUICHHOCTHY;

NPHUBOJIUTH MPUMEPBI OKHUCITUTETHHO-BOCCTAHOBUTEIIHHBIX PEAKIIMA B TIPUPO/I€, POU3BOICTBEHHBIX
npoleccax U Ku3HeAesTeIbHOCTH OPraHM3MOB;

000CHOBBIBATh MPAKTHYECKOE UCIIOIb30BaHUE HEOPraHNYECKHUX U OPraHNYECKHX BEIIECTB U UX
pEeaKIuii B IPOMBIIIJIEHHOCTH U OBITY;

BBITIOJTHATH XUMUYECKHI 9KC TIEPUMEHT 10 paclio3HaBaHUIO U MOJY4YSHHUIO HEOPTaHMIECKUX U
OpPraHMYECKHUX BEIIECTB, OTHOCAIIMXCS K Pa3JIMIHBIM KJIACCaM CO €IMHEHHH, B COOTBETCTBHU C
NpaBWIAMH U IPHEMaMU 0€30TaCHOM pabOoThI ¢ XUMHYECKUMH BEIIECTBAMHE H JTA00OPaTOPHBIM
000py10BaHHEM; TTPOBOIUTH PAaCUETH HA OCHOBE XUMHYECKHX (POPMYJT U paBHEHUH PEaKIIUIA:
HaXOXKJIEHHE MOJIEKYIISIPHOI ()OPMYITbI OPraHNYECKOTO BEIIECTBA TI0 €T0 INIOTHOCTH U MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIINX B €TI0 COCTAaB, WIH IO MPOTYKTaM CTOPAHMS ; pacUE€Thl MaCCOBOM
701 (Macchl) XMMUYECKOTO COEIMHEHMS B CMECH; PacyE€Thl Macchl (00BbEMa, KOJIMIECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJTHO W3 BEIICCTB JIAaHO B M3OBITKE (MMEET NPUMECH);
pacuéTbl MacCOBOM WM 00BbEMHOM 10 BBIXO/[A POIYKTA PEAKIIMU OT TEOPETUY ECKU
BO3MOJKHOTO; PacU€ThI TEIDIOBOTO d(pekTa peakmu; pacuETbl 00BEMHBIX OTHOIICHHI Ta30B MPU
XUMMYECKUX peaKklMsaX; pacu€Thl MacChl(00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIU
OJ/IHO M3 BEIIECTB JJaHO B BUJIE PAaCTBOPA C OMpeAeSIEHHOM MacCOBOM 1071 pacTBOPEHHOTO
BEILECTBA; UCTIOJIb30BaTh METO bl HAYYHOTO MO3HAHUS: aHAJIM3, CUHTE3, MOJIEJIMPOBAHHUE
XUMHMYECKHUX MPOLIECCOB U SABJICHUN — IPU pelIeHUH yueOHO- UCCIIEA0BATENILCKHX 3a1ay 10
M3YYEHHIO CBOMCTB, CTIOCOOOB MOJIyYEHHs] U PacTio3HABAHUS OPraHUuE€CKUX BEILECTB;

BJIAZIETh MpaBWIaMu 0€30TIaCHOTO O0PAIIeHUs C €JKUMH, TOPIOYNMH U TOKCUIHBIMU BEILIECTBAMHU,
cpeacTBaMu OBITOBOY XUMUH;

OCYIIECTBIISTh MOUCK XUMHUUECKON MHDOPMALIMK 10 HA3BAHUSAM, WICHTU( UKATOpaM, CTPYKTYPHBIM
(dhopMyIniam BEIIECTB;

KPUTHUYECKH OIICHUBATh M MHTEPIIPETHPOBATh XMMHYECKYIO0 HHPOPMALHMIO, COEPIKAIILYIOCS B
COOOIIEHUAX CPEICTB MacCOBOI MHPOpMaIH, pecypcax M HTepHeTa, Hay4HO -MIOMYJIIPHBIX CTAThAX
C TOYKH 3PEHMSI €CTECTBEHHO-HAYY HOI KOPPEKTHOCTH B IIEJIAX BBIABICHHS OLIMOOYHBIX CYXIESHUN
1 GOPMHUPOBAHUS COOCTBEHHOH MO3UITUY;

yCTaHABJIMBATh B3aUMOCBS3H MEKNY (DaKTaMU U TEOpUEH, MPUIUHON U CJICJCTBHEM NPH aHAIIN3E
MPOOJIEMHBIX CUTyaInid ¥ 000CHOBaHUH MPUHUMAEMBIX PEIICHHUI HA OCHOBE XUMUYECKUX 3HAHHUIA,
MPEICTABIIATH My TH PEIICHMS TJI0OATBHBIX TPOOIIEM, CTOSIIHX Mepe1 YeT0BEYECTBOM, 1
MEePCIIEKTUBHBIE HAIIPABJIC HUS PA3BUTHS X MUY €CKUX TEXHOJIOTHI, B TOM YHUCJIE TEXHOJIOTHM



COBPEMEHHBIX MaT€PHUATIOB C PA3TMIHON ()Y HKIIMOHAILHOCTHIO, BO30OHOBIIIEMBIX HCTOYHUKOB
CBIPbS, IEPEePAdOTKH M YTIWIH3AIMH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknux Ha yeny01EHHOM YPOBHE NOIVYUM 803MONCHOCHIb HAYYUNTLCS.

(bopMyIHpPOBATH 1IeJb UCCIICIOBAHNS, BBIABUIATh M IPOBEPATH IKCIIEPUMEHTATHHO THIIOTE3HI O
XUM MMECKHX CBOMCTBAX BEILIECTB HA OCHOBE MX COCTaBa M CTPOCHUs, MX CIIOCOOHOCTH BCTYNATh B
XUM MMECKHE PEaKIMH, O XapaKTepe U MPOAYKTaX Pa3INdHbIX XUMUYECKIX PeaKIInii;
CaMOCTOSITENIFHO TUIAHUPOBATH M TPOBOIUTH XM HUECKHE IKCTICPHUMEHTHI C COOJIIOICHAEM TIpaB W
0e30macHO# paboTHI ¢ BEIIECTBAMU H JTA00PATOPHBIM 000 PYIOBAaHUEM; MHTEPTIIPETUPOBATH JIAHHBIE
0 COCTaBe ¥ CTPOCHHH BEUIECTB, MOJIyYEHHBIE C TIOMOIIHIO COBPEMEHHBIX (DH3 KO -XHM M4 ECKUX
METOZIOB; ONIMCHIBATH COCTOSIHUE 3JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO -
MEXaHMYIECKUX NPEICTaBICHUN 11 OO BSCHEHUS PE3YIIbTATOB CTIIEKTPAIb HOTO aHATM3a BEIIECTB;
MPOTHO3UPOBATh BO3ZMOKHOCTh MPOTEKAHMS OKHUCIUTEIHHO- BOCCTAHOBUTENBHBIX PeaKnii,
JIeKaIIMX B OCHOBE MPUPOIHBIX M MPOM3BOICTBEHHBIX MPOIIECCOB.

Coaep:xxanue Kypca XuMHHU
Temal.CrpoenueBemecTBa(l74)

Crpoenue aroma. CoBpeMEHHbIE MpPEACTABICHUS O CTpoeHUU atoMa. COCTOSTHUE BJIEKTpPOHA B
arome. KopmnyckynsipHO-BOJHOBOW Ayanm3M 3jeKTpoHa. KBaHToBble umncina. OCHOBHOE M
B0O30ykn€HHOe cocTosiHre aTtoma. [IpaBuno XyHna. [lopsgok 3amoaHeHUSI MTOAYPOBHEH S-, P-,
d-u f - s;meMeHTOB. DJEKTPOHHBIE KOHPUIYpalMd aToMOB. M3MEHEHHEe aTOMHOTO pajauyca B
neprofax M Trpymmax nepuoamdeckor cucteMmsl J[. M. MenneneeBa. OOpa3oBaHHe HOHOB.
Oneprus noHmanuu. CpoACTBO K AJEKTPOHY. DIEKTPOHHOE CTPOECHUE MO HOB.

Xummaeckast cBs3b. Kpuctamnueckue pemeétku. OOmiye mpeIcTaBIeHHS O XAMHWYECKO U
CBSI3U. DJEKTPOOTPULATEIbHOCTh. MeTannbl U HeMeTaulbl. XUMUYecKas CBsI3b: HOHHas,
MeTaJlIniecKkas, KoBaJieHTHas. KoBajeHTHas TNOJsipHAas U KOBAJIEHTHAs HEMOJIAPHAs CBSI3b.
Humonu. Dueprus cBs3u. J{nmHa cBA3M. MexaHm3MBl 00pa3oBaHMs KOBAJICHTHOW CBSI3U
0OMEHHBIH U TJOHOPHO-aKIEeNTOPHBIXA. Tutbl THO puan3anuu. OpreHTaIws T'U0 pUIHBIXOPO UTae i.
[IpouHOoCTh TD-CBSI3M  cUrMa-cBi3U. HeBaneHTHbIE B3aMMOJCWUCTBUA OPHUEHTALMOHHOE U
aucriepcuoHHoe. BonoponHas cBa3p. Kpucramimueckue pell€éTKU: MOJIEKYJSIPHBIE, aTOMHBIE,
VO HHBIE , ME TAJIJINYECKHE .

Lemoncmpayuu. Mopnemm  MOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METAJUIMYECKUX
KpUCTAJUIMYECKUX PEIIETOK.

Tema2.OcHOBHBbIC 3aKOHOMEPHOCTH IPOTEKAHUS PeaKUMid IJIEMEHTbl XHMH4YECKOH
TepMOIUHAMUKH. (214)

CaMOmnpOM3BOJIbHBIE UM HECAMOINPOW3BOJIBHBIE  PEAKIMU. XHUMHMYECKas TEPMOJWHAM HKa.
TepmoauHamMnueckas cucteMa — OTKpBITas M 3aKpbITasi. DK30TEPMUUECKHUE M IHAOTEPMHUUECKHUE
peakuuu. BHyTpeHHAsT oJHeprus. OHTaIbIUS M JHTPONUS. OKCTEHCHUBHBIE I1apaMETPBL
Wure HCwBHBIE apaMeTpbl. DHeprust [ ub0ca. DHrab NUMHbIA 1 SHTPO IMHHBINA QakTopsl. [TpuHImMI
SHEPreTUYeCcKoro conpsokeHust. OO6paTuMble U HEOOpaTUMBble PEAKIMU. X MMUYECKOE paBHOBECHE.
KoHcTanta Xxumumueckoro paBHoBecwsa. (CMellleHME XMMUYECKOTo paBHoBecus. lpunHumn
Jlelllaresbe. ['omeocTas.

DneMeHTbl XMMHUYECKOW KMHETHKH. MeXaHu3M peakuuil. DneMeHTrapHblil akt. [lapaiensHbie
peakuuu. [locnenoBarenshble peakuny. ['omorenssle peakuuu. ['eteporenssie peakuuu. CKOpOCTb
peakuuy, e€ 3aBUCHMOCTh OT pa3inmdHbIX (akTopoB. Kunertmueckue ypaBHeHus. Komnctanra
ckopoctH peakuuu. llepmon mosynpeBpamieHus. 3aBUCUMOCTb CKOPOCTH — pEakUUH  OT
temneparypsl. [IpaBmwno Bant-T'odda. Dueprus akrmBammm peaknmu. Karanms. Karammsaropsr
Nuruburopsl. I'oMOTEHHBIH ¥ T€ TEpOTEHHBIN KaTaNN3.



CrexuomeTtpusi. Crexuometpus. MouspHas macca. MomsipHelii 00b€M  Ta3oB. KommuecTo
BenecTBa. MoJib. OTHOCHUTEJIbHAS TUIOTHOCThH Ta3a Mo JPyromy rasy. YpaBHeHue MeHaeneeBa—
Knaneiipona. MomsipHass macca cmecu ra3oB. [loctosiHHas ABoragpo. COOTHOIIEHHS MEXKIY
KOJIM4€CTBAMM BEILIECTB B XMMUUYECKUX YPABHE HUAX.

PactBoppl. [OMOreHHble M TeTEpOTEHHbIE CHUCTEMBL. PacTBOpbl. MaccoBasi KOHIECHTpaLUs
pacTBopéHHOTO BemiecTBa. MaccoBas mosisi. O0wpémHast nons. KoaddumeHnr pacTBopuMoCTH.
3aBUCUMOCTb ~ PAaCTBOPUMOCTH HEKOTOPbIX COJIed OT Temmeparypbl. HachleHHbld U
HeHachILEeHHbI N pacTBOp. ConbBaranysi. ConbBatel. [ uaparsl. AKBaKOMILIEKCHL. PacTBOpUMOCTSD.
Jemoncmpayuu. TermoBbie 3QQPEKTHI IPU PACTBOPEHUN KOHIIE HTPUPOBAHHON CEPHOM KHCIIOTHI H
HUTpaTa aMMOHHMS. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHLIEHT ALK TeMneparypsl. P aznoxeHue
MePOKCHUIIa BOJIOPOAa B IPUCYTCTBUHU KaTAIM3aTOPA.

Tema 3. BemecTBa M1 OCHOBHBIE TUNBI UX B3auMoaeidcTBUA (39 1)

Knaccudpukanms Heopranmdeckux BemecTB u peakuuit. Oxcuabpl. Kucmotel. OcHoBaHws.
Comu. Okcunbl KUCIOTHBIE, OCHOBHbIE, aM(oTepHble, Hecoseoopasyrouye. KucioTel KUCI0poT
colepxamiue M Oeckucioponnble. KucimoTel OJHOOCHOBHbIE M MHOT'OOCHOBHBIE. (OCHOBaHWUS.
[Iénoun. HepactBopumble ocHoBanuss. AmortepHble ocHoBanusi. Coiu CpeiHMe, KUCIbIE,
cMenianHble, ocHoBHble. Comu paBoiHble. Knaccubukauus peakumid. Peakuumu coenuHeHws,
pa3yiokeHus,  3amMelleHuss, OoOMeHa.  DJEeKTpoJuTHYecKas  auccouuanus.  Peakuus
HEUTpaU3aluu. DJIEKTPOJIUTHl U HEDJIEKTPOIUTHL. Teopus AJIe KTPOITUTUYECKO M TUCCO IUALINH.
MexaHM3M 3JEKTPOJIUTHIECKOM nuccounannu. CuibHbIE U cla0ble 3JIEKTPOJUTHL. CTeneHb
WoHu3amuu  (quccormanuu). Jluccommamus  KHCJIOT, OCHOBaHWM, cojeil. Peakmmus
HE UTpaJIu3alnu.

Peakiun oOMeHa c ydacTueM cojieil. B3zamMoneWcTBHE CpeHUX COJIe C KHCIOTaMHU, C
OCHOBaHMSMH M MeXIy co0oi. Peakumm ¢ ydacTweM KHUCIBIX colieil. ['mpgponm3 cojen.
CoBMecCTHBIN U pOIU3.

AmdoTepHBIe OKCHABI W THAPOKCHABI. AMpoTepHOCTh. Peakiuun amOTepHBIX OKCHUIOB B
pacmiaBe. KomrmuekcooOpazoBanue B pacmuiaBax. Peakumum aM@OTepHBIX OKCHIOB U
TUIPOKCHUIOB B pacTBope. Peakimu coseit metawioB, 00 pa3yromux aMm(poTepHbIe COeTnHE HUSL.
3HaueHUE KUCJIO THO-OCHOBHBIX PeakIuil AJii OpraHuzMa uesioBeka. BogopoaHbiil noka3zatesnb
(pH). bydepnas cuctema. 3naueust pH >kunpkocTe it opraHu3Ma yejaoBeka B Hopme. bydepHsie
CUCTEMBl OpraHmsma (ruppokapOoHaTHasi, reMorioOuHoBas, ¢(ocdarHas, OenakoBas), HX
B3anMOCBs3b. bydepHas émkocts. Hapymenne KUCI0THO-0CHOBHOTO COCTOSTHUSA. OKHUCTUTENb HO-
BOCCTAaHOBHTEJIbHBIE peakiuu. Onekrponn3. Cremenp okucheHus. Kiaccudukamms
OKHCJIUTEJIb HO-BOCCTAHOBUTENBbHBIX peakUuid. BiusHue cpenpl pacTBOpa Ha IPOTEKAaHME
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIX peakIUi. OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUHA C
y4acTHEM JABYX BOCCTAHOBUTEJEH WIM JABYX OKHUCJIUTENIEH. DJIEKTPOJIM3 paciulaBOB U PacTBOPOB
COJIEH.

CrpoeHre KOMIUIEKCHBIX CcOeIMHEHUH. J[OHOpHO-aKUEeNTOPHBIH MEXaHM3M  O0Opa30BaHMsA
KOMIUICKCHBIX coefauHeHuid. lleHtpanmpHbiii atomM. BHyTpeHHAs KoopnuHaimoHHas —cdepa.
Jlurannpl: MOHOJ/ICHTaTHBIE, OWJICHTATHBIC, TIOJIMACHTAaTHBIE. BHEIHAS KOOpAMHAIMO HHasl cdepa.
IIpaBwia Ha3BaHMs KOMIUIEKCHOM dYactuipl. Ha3zBanus swrangoB. [lpaBwia HOMEHKIATYPBI.
[HomusanepHple  KOMIUIEKCHL. MakpOIMKINYECKHE KOMIUIEKCHL. KOOpIMHALIMOHHOE — 4YHCIIO.
Kon¢uryparus KOMIUIEKCHBIX COETUHEHUI.

Hemoncmpayuu. Ou3ndecKue CBOWCTBA OKCHIOB, KHCJIOT, OCHOBaHWHM, coJiel. 3yuenue
3JIEKTPOIPOBOJHOCTH pacTBOPOB. Peakimsa HelTpanmzaumu. Peakuny KUCIbIX COJIEH ¢ METAJUIAMH.
[TosryueHre KOMIUIEKCHBIX COJIEH.

JlabopamopHvle onvimol

1. CoBmecTHbIl ruaponus. 2. BiusiHue W3MEHEHUs TeMIEeparypbl Ha CMELIEHHWE PaBHOBECHS
TUAPOJIN3A.

Ilpaxkmuueckue pabomul



1 .I'uaponmscoeil
2. I'uapOKCOKOMIUIEKC BIMETAJLIOB.

Temad.Xumusi 3j1eMeHTOB(894)

buorennbie anementsl. Knaccubpukamums snemeHtoB. buorennsie snemenTsl.  OpraHOTEHBI.
DJIeMEHTHI AEKTPOMTHOTO (hoHa. Mukposnementsl. Kinaccudukamnms OMOTEHHBIX JIsI OpraHu3Ma
yesoBeka. O01as XxapakTepUCTUKa S-3JIEMEHTOB.

OOmas xapakTepuCTUKa p-3JIeMeHTOB. MakcuMmaibHble M MUHMMAJbHbIC 3HAUYCHHS CTENICHEH
OKHCJICHHS P-3JIEMEHTOB 2—4-T0 MIepHOA0B ¢ IpUMepaMu O MHAPHBIX COETUHESHUIL

Oo6mas xapakrepuctuka d-ameMeHToB. CTereHn OKUCICHHST OUOJIOTHYECKN BAKHBIX d-2JIEMEHTOB B
coenuHeHusax. Bomopon wu  kuciopox. Bonpopoxa.  OkucauTelssHO-BOCCTAHO BUTEIbHAs
JBOMCTBEHHOCTh BoAopona. I mnpuabl merannoB. Kucnopoa. AmrorponHsie Moaudukanmum
Kuciopoja. XuMUYeCKHUe cBoiicTBa Kuciopozaa. JlaboparopHsle crnocoObl U MPOM bILJIE HHbIE
CMOCOOBI MOJYUYECHUS] KHUCJIOpoJa. XMMHUUYECKUE CBOMCTBA 030HA. KauecTBeHHas peakiusi Ha
030H. Boma u mepokcun Boaoponaa. OKHUCIUTEbHO-BOCCTAHOBUTEJbHAS JIBOWCTBEHHOCTh
nepokcuna Bogopoaa. OKHUCIUTENbHO-BOCCTAHO BUTENIbHBIE PEAKIMM C y4acTHEM Iie pOKCHIa
BOJIOPOJa B Pa3HBIX CpeJiax.

lanorenpl. OOmias xapakTepucTuka U (GUBHUUECKUE CBOWCTBA. XHMHUUECKHE CBOWCTBA
rajioreHoB. JlaboparopHble crnocoObl ToNydeHHs TrajoreHoB. OKHUCIHUTENbHas CIOCOOHOCTD
rajoreHoB. /JlucmpornopiuoHupoBaHue rajoreHoB. Du3Mueckue M XUMUYECKHE CBOMCTBA
rajoreHoBoJjopoioB. OcoOeHHble CBOWCTBa (TOPOBOAOPOIHON KHCIOTHL KadecTBeHHbIe
peakuuu Ha  HOHBI  rajoreHoB. Kucinoponconepxkamipe — CO€IUHEHHMsS  T'aJOT€HOB.
XJIOpHOBATUCTAsA KHUCJIOTA. XJIOPHUCTAsA KHUCJIOTA. XJIOPHOBATas KHUCJIOTA. XJIOPHAs KHCJOTA.
l'unoxmoputel. Xnoputsl. Xnoparsl. [lepxsoparsl. [IpumeHe HUE TalOreHOB M MX BayKHE UITUX
COEINHE HUIA.

Cepa. XapakTepucTHKa 3JIEMEHTa U IpocToro BeuecTsa. Haxoxnenue B npupoae. duortamus.
AnnotrpornHble MOAU(PUKAIMN CEpPbl: poMOMYECKas cepa, MOHOKIMHHAs cepa. XHMHUICCKHUS
cBoiictBa cepbl. CepoBogopos. XHMHYECKHE CBOMcTBa cepoBoaoponaa. CepoBonopoiHas
KucioTa. XUMHYECKHE CBOWCTBA CepoBONOpPOJHOM KuciaoTel. CepoBonopon. dmsnueckue
CBOWCTBA cepoBojopoda. BoccranoBuTenbHBIE CBOMCTBA cepoBopopona. KauecTBeHHas
peakuus Ha cepoBoAopon U cynbhuasl. CTpoeHHe MOJEeKyIbl okcuna cepsl (1V). Omsnueckue
CBOICTBa, MOJydYeHHEe M XUMHUUEeckue cBoiicTBa okcuna cepol(IV). CpoiictBa cynb(uTOB.
KauectBennas peakuus Ha cyiabGut-uoH. [Ipumenenue okcuna cepsl (1V) u coneit cepuuctoit
kucioThl. CoenuHeHUs: cepbl co cTeneHbio okucieHus +6. Oxcun cepwi( VI), ero cpoiicTBa.
Cephnas kucyota. OKHCIHTENbHbIE CBOMCTBA pa30aBIeHHON M KOHIEHTPUPOBAHHOU CEpPHOM
kuciaoThl. [lonydenue cepHoil kucinoTbl. OKHCIUTENbHBbIE CBOMCTBa cynb(dartoB. Paznoxenue
cynbparoB. OCHOBHbIE AQHATUTHUYECKHE pEaKIUH, TMpUMEHSIONIMECs [JsI  OOHapy» e Hus
cepocojiepxKalnux aHoHOB. [Ipumenenue cynbgaros.

A30T u docdop. OOmas xapakTepuCTUKa 3eMEHTOB VA-Tpynnbl. Om3udaecKkne U XUMUYECKHUe
cBoicTBa azota. [lomyuenre u npumeHenue a3ota. CoelUHEHUsT a30Ta CO CTETNEHbIO OKUCIICHUS—
3. Ammuak, ero (r3HYECKHMe W XUMHYCCKHE CBOWCTBa M TpuMmeHeHue. CoauM aMMOHMS, HX
cBolcTBa. KauecTBeHHOE ompejesieHne aMMuaka U MoHa aMMoHusA. CBOMCTBa HUTPUAOB. OKCHIIBI
a3oTa. A3OTHCTasi KHUCJIOTa M HUTPUTHL. A30THas KwucjoTa. OKHUCIUTEIbHBIE CBOMCTBA
pa3baBeHHON W KOHIICHTPUPOBAHHOM a30THOW KUCIOTHL. Hwutpathl, ux cBoiicTBa. Pa3noxenue
HUTparoB. [ [pumeneHre HUTPATOB.

Crtpoenrie W CBOWCTBa NpPOCTHIX BemiecTB, oOpazoBaHHbIe (ochopoM. Ammorponus (ocdopa.
Pasmmums B cBoiictBax Oenoro u kpacHoro ¢ocdopa. Coemunenus ¢ocdopa €O CTENeHbIO
okucneHmsi—3. ®ochuapl MetamioB. PochuH, ero coiictBa. Coenune HUSE Pochopa CO CTETICHBIO
oxucienmsi+3. Oxcuna pocdopa(lll). Pocdopuctas kuciora. Coenunenus pocdopa co crenenp0



okucnenusi+5. Oxcun dhocdopa(V). DochopHas kucnoTa, e€ dpusHIecKre, XUMHUUECKUE CBONCTBA,
nonydeHnue, npuMmeneHue. Ilupodochopras kucnora. Ilomyduenue ¢ocdopa. TamoreHumbr
dhochopa(Ill). 'anorenwasr hocdopa(V).

YrneponukpeMHUNA. X ap aKTe pUCTUKAYTIEMEHTO B. AJUTO TPOTTHBIEMO TU(PHKALIMUYT JIEpo 1a: TpaduT,amm
a3kapOuH, ¢ymwiepensl. CpaBHeHHE (QUBMYECKHX CBOWCTB anMaza u rpadputa. XuUMHUYECKHE
cBolicTBa rpadwura, kokca. Peakmmn quc npornoprumornpoBanus rpadura. Kapounsl. AneTuieHUIHL.
Oxcun yraepona(ll), ero momyuenwe, cBoiictBa u mpumeneHwe. Oxcun yriepona(lV), ero
IEKTPOHHOE CTPOCHUE, NOJIY4YECHHE, CBOMCTBA M IPUMEHEHHE. YTOJbHAs KHUCJIOTA U €€ COMU—
KapOOHathl, rHIpokapooHaThl. CBOWCTBAa KapOOHATOB U rHApokapOoHaToB. KauecTBeHHas peakiius
Ha KapOOHAT-HOH.

Kpuctamnmueckass pem€rka KpeMHus. AioTponus KpeMHus. B3aumopaeicTBue KpeMHUS C
MPOCTHIMHU U CJIOKHBIMH BeniecTBaMHu. OKUCIIUTENbHbIE U BOCCTaHOBUTEJbHBIE CBOMCTBA. OKcHa
kpeMuusA(1V): HaxoxaeHue B npupojie, Xummdeckue cBoictBa. KpemHueBbie KUCIOThL. CHTHKATHI.
Cunukarens. 'unponn3 pacTBOPUMBIX CUIIMKATOB.

Mertambsl [A- u HA-rpynn. Hlenounsle metamnsl. Konpurypauust aromoB metauioB [A-u |1A-
rpymm. M3MeHeHne MeTauIMYecKUX CBOMCTB Mo rpymnne u nepuony. IlpupoaHsie coemauHe Hus
metauioB [A-u llA-rpynn. ®@usuyeckue cBoiicTBa. XMMUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C
BOJIOW, C KHCIIOpPOJOM U JPYTMMH TpocThiMM BemiecTBamH. LI[€noyHo3eMenbHbIE MeETaUIbL.
I'uapunel metannoB. AMunbl. OKCHABI HIENTOYHBIX U MIEIOYHO3EMEbHBIX METAJUIOB, UX CBOWCTBA.
['mapoxcunbl MIETOYHBIX W MIETOYHO3EMENbHBIX METAUIOB, HMX CBoWcTBa. llepokcuasl u
HA/INIEPOKCUIBI IIEJIOYHBIX M IIEJOYHO3EMEbHBIX METAIOB, MX CBOWCTBA M IPUMEHEHHE.
Kéctrocth Boabl. OkpammBanue TwiaMeHH HoHaMu MeTauioB IA- u || A-rpynn. buonorunaeckoe
3HAYEHUE HATPWsI, KaJIusi U MarHusl.

Amomunuii. Haxoxnenue B pupojie. DneKTpoHHas KoHpurypamusi atoMma. Ou3nueckue CBOWCTBA.
XVMHYECKHE CBOMCTBA: B3aUMOJCHCTBHE C KHCJIOPOJOM W JAPYTMMH IPOCTBIMU BELIECTBAMUY,
BOJIOM, pacTBOpaMHM COJIEH, pacIiulaBaM UM  pacTBOpaMM  LIEJOYeH, NacCUBMPOBAHHE
KOHIICHTPUPOBAHHBIMU CEPHOM M a30THOM KuciHoTaMu. OKCHI aTIOMHHUA. AJFOMHHATHL
TerparunpokcoamroMuHaThl. B3anMOIEUCTBUE OKCUIIA ATIOMHHMA C OKCHAAMU, THAPOKCUIAMHU U
kapOoHaTtamu MeTawioB [A- u llA-rpymmn. ['mapokcun amfoMUHUS, €r0 TOJyYeHHE, CBOWCTBA U
NPUMEHEHUE.

XpoMm. XpoMm, HaxOXKACHHE B TPHUPOJIC, CTPOCHUE aroMa, CTENCHH OKUCICHHS, (QU3HMYECKHe H
XMMUYECKHe CBOWCTBA. [laccMBUpOBaHME KOHIEHTPUPOBAHHBIMH CEPHOW M a30THOM KHCIIOTaMH,
«uapckoir Boakoi». Ilpumenenme. Oxcuabsl xpoma. Comm xpoma(lll). Xpomoas kucioTa.
JuxpomoBast kuciota. Xpomarbl. Jluxpomarel. Comm xpoma(VI). Meauko-0uonoruaeckoe
3HAUE€HHE COEIUHEHUM XpoMa.

Coenunenus mapranna. CreneHu okucienust Maprania. Oxcun u rugpokcun Maprana(ll). Oxcun
mapranua(IV). Manranatel. [lepmanranatel. bronornmieckoe 3HaueHre Maprasia.

XKenezo. Haxoxxnenue B mpupoje. DJIEKTpoHHass KOHpurypauus xeneza. duzuyeckue U
XuMuueckue cBoiictBa. [laccuBupoBaHME KOHUEHTPUPOBAHHBIMU CEpPHOW M a30THOM
kuciaoTamu. OKCHUIBI kKeye3a. [ unpokcuabl xelie3a, ux cBoicTBa U nojydeHue. CoequHe Hust
xeunesa(1l) u xenesa(Ill). Kauectsennbie peakuun Ha nousl Fe’" u Fe®'. JlomeHHble mpoueccsL.
®epparsl. XKene300Hore HHBIN 3JeMEHT. MeTUKO -0 MO JIOT HIeCKOe 3HAUC HHE JKeJie3a.

Menb. Menb, HaX0XIeHUE B NPHUPOJE, CTPOCHHUE aTOMa, CTENIEHU OKHUCJICHHS, QU3MUIECKHE U
xummaeckue cpoiictBa. I[lpmmenenue. Oxcun menu(l). Cpemnume conm meaw(l). Peakiuum
koM1uiekcooOpazoBanus Mmenu(l). Oxcun meau(1l). I'mapoxcun menu(1l). KauecTBenHas peakmms
Ha 1o He CU*. Menp — OHMOTeHHBIN DreMe HT. MeIUKO0-0MoJIOrniecKoe 3Haye HUe ME .
Cepebpo. CepeOpo, ¢muueckne u xumudeckuwe cBoiictBa. Okcun cepebpa(l). Peakimn
KoMmIuiekcooOpasoBanmsi cepeopa(l). Hurpat cepedbpa—peaxts Ha mons! Cl, Br, 1. Ilpumenenue
cepeOpa v eTo COCTMHESHU.



Hunk. Haxoxmenue B TpuUpoJe, CTPOSHHUE aTOMa, CTETICHU OKHUCICHUA, (QU3HIECKHE U
xuMmaeckue cBoicTBa. [Ipumenenne. AMMOTEpHOCTh OKCHAA U THAPOKCHIA MUHKA. Peakiuu
KOMIUIeKcooOpa3zoBanusi IMHKA. [[MHK MukpossieMeHT. MenuKo-0HoJoruiecKkoe 3HaveHHue
LUHKA.

Jemoncmpayuu. Paznoxenue HurpatoB. O0pasiel ramoreHoB. [losrydye Hue rajaore HoB.
Jlabopamopnwieonvimot .3 OKUCIUTEHHO -BOCCTAHO BUTE b Hasl JIBOMCTBEHHOCTh NepoKcuIa
BoJiopona. 4. PaznoskeHre nepokcuia Bogopoaa Mo IeiicTBueM Katanasbl. 5. OkucieHue 6pomMur -
u WO IUI-UOHOB.6. PactBopumocTts HoJ1a. 7. AuctiponiopIMOHUPOBAaHHE HoJ1a.
8. JucnponopunonupoBanue cepbl. 9.Ilomyuenre cepauctoil kuciaothl. 10.KucnoTHo-0CHOBHbIE
CBOWCTBA CEPHUCTOM KHCIOTHIN €€ cosieil. 11.BoccTanoBUTEI HBIE CBOMCTBA CEPHUCTON KUCIIOTHI.
12 .Iomyuennecynsurabapmsi(kadec TBeHHAS peaKIHs Hacy b ur-

noH).13 KauectBennaspeakusiHa cynb¢par-uon. 14. Ilomydenne xmopuma ammownms.15.CoiictBa
xjopuaa aMMOHMS.  16.OKHCIUTETbHO-BOCCTAHOBUTEIbHAS ~ JABONCTBEHHOCTh  HUTPUT-HO Ha.
17.0kucnurenbHas CoCOOHOCT, HUTPAT-MOHA B IIEJIOYHOM pacTtBope. 18.M3yuenue ycioBuit
oOpazoBanus ¢ocdaroB kampiws. 19.Ilomydenue yrimexucnoro raza. 20.KuciioTHO-OCHOBHbIE
CBOICTBa yroJibHOM KHUCIOTHI U €€ coJieil. 21.B3aumoneiicTBie yrojbHOM KUCIOTHI ¢ KapOOHATOM
Kanplus. 22.Pa3pyiieHue ruipoKCOKOMIUIEKCOB METAIOB MMOJ JCHCTBHEM YIJIEKUCIIOrO Tasa.
23.CoBMECTHBIN THAPOJIM3 MOHOB aMMOHHMS M CWIMKar-uoHOB. 24.B3auMojieiicTBUE yroJibHO I
KUCJIOTHI ¢ cwinkaTtoM Hatpus. 25.KauecTBeHHass peakids Ha MOH MarHus. 26.KadecTBe HHas
peakiusi Ha MOH Kanbuus. 27.KadecTBeHHas peakuust Ha WOH Oapusa. 28.PactBopenue
AIIOMUHUA B KHUCJIOTaX W IIejoudax. 29.B3ammoneiicTBUE TeTparuapoKCOaTIOMUHAT-HOHA C
nonamu amomunusa. 30. BzammoneiictBue coneit xpoma(lll) ¢ ammumakomM u mIENOYBIO.
31.0xucnenue coenvuennit xpoma(Ill) B menounoii cpene. 32. M3ydenne paBHOBECHS TUXpOMAT—
xpomar B BomHOU cpene. 33. BoccraHoBienue coenunenuii xpoma(VI) B kucioit cpeme. 34.
[Tonyuenue runpokcuna mapranua(ll) u ero oxkucnenue. 35.0kucauTeIbHbIE CBOICTBA OKCHLA
mapranna(lV). 36. Ilomyuenue rugpoxcumoB skene3a. 37.KauecTBeHHas peaknus Ha HOH
xene3a Fe?'. 38. KauecTseHHbIE peaklUd Ha HWOH JKeje3a Fe**. 39. OrtnomeHue MeOu K
nevictuto kuciaot. 40.Ilonyuenue runpokcuaa u ammuHokoMiviekca meau(1l). 41.Pazpyuieue
ammuHokoMmIiekca Meau(ll). 42.0xucnutenbHble crnocooHocTH coeauneHut menu(Il).
43 Ilonyuenune ammuHokoMmIiuiekca menu(l) u ero oxwucnenue. 44.PacTBopeHHEe IMHKA B
KHUCIIOTaxX U meiouax. 45.00pa3oBanue THIPOKCO-U aMM MHOKOMITICKC A ITMHKA.
Ilpakmuueckue padomel.

3.IloxyueHue BO1OpoAa ¥ KUCIOPOIa.

4 .CpoiicTBa raioreHI-uoHOB. CBOMCTBA HOA.

5.CBoiicTBa cephl U €€ CoeTMHSHHUIA.

6.Ilonyuyenue azota u ammuaka. CBOHCTBa coeuHe HUM a30Ta U pocdopa.

7.CBOMCTBA COETMHE HUW YTIIEpOJa U KPEMHUSI.

8. 3yueHre KauyeCTBEHHBIX peakinii HOHOB MeTauioB [A-u | A-rpynm.

9.CBoiicTBaATIOMUHWYS.

10.CpolicTBa coe JUHEHUM XpOoMa.

1 1.ITonyyenue u cBOMCTBA COETMHEHUI MapraHiia.

12.Ilosyuenre 1 cBOMCTBA COEIMHEHUH HKEJIe3a.

13.CBolicTBa MEIU €€ COEIUHEHU.

14.CBoiicTBa IIMHKA U €T0 COEIUHEHUI.

15 .Peienne sKcriepuMEHTalIb HBIX 3a7au.

TemaTnueckoe IUIAHMPOBAHHME COCTABJICHO C ydeToM paboueil mporpammbl. BocrmrarenbHbIi
MOTEHIMAT JIaHHOTO Y4eOHOTro mpeameTa OOeCIeuMBaeT pealu3alfio CICIYIONHMX LEJeBBIX
npUOpHUTETOB BocTmTanus ooydaronxcs COO:



° Pa3Burne INEHHOCTHOTO OTHONICHMS K cBock PoamHe depe3 u3ydeHHE 3aKOHOB,
3aKOHOMEPHOCTEH U SIBJIE HUM, OTKPBITHIX VIEHBIM M HAIIEH CTPAHEI B 00JIACTH XVMUH,

° Pa3Burre yBa’kKeHMSI K YY)KOMY MHEHHIO, BOCIIMTAHHE KYJILTYPHI OOIIEHNMI B I'DYIIIAX,
yMEHHME apryMEHTHPOBAHO BBLICKA3bIBATh CBOIO TOUKY 3pPEHHMs, HE INpeHeOperas BO3MOIKHOCTBIO
BBICIYIIATh IIPOTHUBOIIOJIOKHOE CYKICHHE;

° Hcrnionp30BaHre BOCTIMTATEIIBHBIX BO3MOYKHOCTEH COACpX)aHUs y4eOHOTo mpenMeTa
yepe3 JEMOHCTPALUIO JAETSAM MPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO MOBENECHUS, MPOSBICHUSL
YEeJIOBEKOJIIOOMS U JOOPOCEPACYHOCTH, Yepe3 TOM00p COOTBETCTBYHOIIMX TEKCTOB I YTEHHS,
3a71a4 JJIs PEeIieHuUsI, MPOOJIEMHBIX CUTYAIUH 1751 00CYKIeHHUS B KJlacce;

° [IpuBieyeHre K YYaCTHIO B IIKOJIHHOM HAYYHO-TIPAKTHYECKOUN KOH(bEPEHIINH.

° Co3znmanre 0IaronpusITHBIX YCIOBUH JJISI BOCTIMTAHMS y TIOJIPOCTKOB CaMOCTOSITCIbHOCTH
Y OTBETCTBEHHOCTH, (DOPMHUPOBAHKS y HUX HABBIKOB CaMOOOCITY)KMBAIOIIETO TPY/a, MPEO 0JICHHSI
X WHDAHTWIbHBIX W STOUCTUYECKUX HAKJIOHHOCTEH, 00YYEeHMsI pallMOHAIL HOMY HCTIOJNIb30BAHHIO
CBOETO BPEMEHH, CUJI, IMYIIIECTBA BO BPEMsI SKCKYPCHH, SKCIIEAULINIA, TTOXO0B.

TemaTnyeckoe NIIaHMPOBAHUE

11 KJIACC
Kosm4ecTBO yacoB
No Kout JIEeKTPOHHBIE
n/- HaumenoBanue pazienoB B poabn | TlpakTuue (ungposbie)
0 U TeM MPOrpaMMbl ce ple CKHe o0pa3oBaTe/ibHbIE
ro
pador | padoThI pecypchbl
bl
Paznen 1.CTpoeHue BellecTB
Sciiﬁeaﬁg;em ° bubmoreka [IOK
11 | O " 8 0 0 https://m.edso0.ru/741
[Tepuoanueckuii 3akoH 2636
J.N.MenneneeBa -
bubmoreka [IOK
1.2 XuMmuyeckas CBs3b 9 1 0 https://m.edsoo.ru/7f41
a636
Hroro no pazneny 17
Paznen 2.0cHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS PeaKIUl 3JIeMEHThI XUMHUYECKOM
TEePMOTUHAMHKH.
. bubmmoTtexa [IOK
2.1 DTIEMEHTHI XHM M ECKOH 5 0 0 https://m.edsoo.ru/7f41a63
TEPMOJIMHAMUK H. 5
bu6morexa [IOK
2.2 XuUMUYECKOe paBHOBECHE 4 0 0 https://m.edsoo.ru/7f41a63
6




CKOPOCTH XUMHUYECKOM bubmorexa IJOK
23 peaKImu 7 0 https://m.edsoo.ru/7f41a636
24 ['OMOTCHHBIE 1 5 0 bubmoreka [IOK
' reTepOreHHbIE CHCTEMBI https://m.edsoo.ru/7f41a636
Hroro mo pazmery 21

Pa3gen 3.BemecTBa 1 OCHOBHbIE THIIBI HX B3aHMOJAeHCTBUA

Cuctemarmza
31 HeTeM UT A 3 0 bubmoreka [IOK
) CBCACHIM O https //m.edsoo.ru/7f41a636
XHM MY ECKHX PEAKIHAX
bubmoreka [IOK
3.2 e 12 https//m.edsoo.ru/7f41a636
33 AmdoTepHsie 5 bu6morexa IIOK
' CO€INHEHUI https://m.edsoo.ru/7f41a636
34 IIpencraBienue o 7 bu6mmorexka [IOK
' Oy(epHBIX cHCTEMAX https //m.e dsoo.ru/7f41a636
O -
35 KHCITHTEIIEHO 2 bubmoreka [IOK
) BOCCTAHOBHTC/ILHBIC https://m.edsoo.ru/7f41a636
MPOLIECCHI
06
36 HIHE TpEACTABICHIA 4 1 bubmoreka [IOK
) O KOMILICKCHBIX https//m.edsoo.ru/7f41a636
COCTUHCHUSIX
Hroro mo pazmery 39
Paznen 4. Xumust v1ieMeHTOB (884)
41 buorenHplie 1€ MEHTHI: 10 9 bubmoreka [IOK
' BOJOPOJ ¥ KUCIIOPOI». https //m.edsoo.ru/7f41a636
49 l"anorenst. Cepa 15 2 bu6moreka IIOK
) https://m.edsoo.ru/7f41a636
Onementsl VA u VIA — bubmoreka [IOK
4.3 Fpym 23 2 https //m.e dsoo.ru/7f41a636
bubmoreka [IOK
44 Metabt A-rpymi 9 2 https //m.e dsoo.ru/7f41a636
bubmoreka [IOK
45 Metaswisl B-rpyrm 27 4 https //m.edsoo.ru/7f41a636
3HaYCHHE XM MYECKHX bubmoreka [IOK
4.6 3HAHUM 4 0 https://m.edsoo.ru/7f41a636
Hroro mo pazmery 88
OBIIEE KOJIMYECTBO YACOB 165 13
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