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1. Ilmanupyemsle pe3y/ibTaThbl.

BbIITyCKHUK Hay4quTCS:

XapaKTepH30BaTh OCHOBHBIE METObI NTO3HAHUS: HAOIIONECHUE, U3MEPEHHE, IKCTIEPUMEHT;
OIUCHIBATh CBOWCTBA TBEP/BIX, KUJIKUX, ra3000pa3HbIX BEIIECTB, BBIACIAS MX CYIIECTBEHHBIE
NPU3HAKHY;

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHATHHA «aTOM», «MOJIEKYJa», «XUMHYECKUN
QJIEMEHT», «IIPOCTOE BEIIECTBO», «CJO0KHOE BEIIECTBO», «BAJIEHTHOCTb», «XMMHUYECKas
peakuus», UCTIONB3ys 3HAKOBYIO CUCTEMY XHMUH;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOH Teopuw;

pa3nyaTh XUMHYECKHUE U PU3MYECKUE SBICHUS,

Ha3bIBaTh XUMUYECKUE HIICMEHTHI;

OIIPEIeIISATh COCTAB BEILECTB 10 UX (hopmynam;

OTIPEIETSTh BAJICHTHOCTh aTOMa 3JIEMEHTa B COCAMHEHHUSX;

OTIPEEATh TUIl XUMHYECKUX PEAKIIHIA;

Ha3bIBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS XMMUYECKUX PEAKIIHIA;

BBISABIISTh IPU3HAKH, CBHUICTEIBCTBYIOIIME O TMPOTEKAHUM XUMHYECKOH peakiuu MpH
BBINOJTHEHUH XUMHYECKOTO OTIbITA,;

COCTaBIATH (POPMYIIbI OMHAPHBIX COCAMHEHHIA;

COCTABIISTh YPABHEHHUSI XUMHUECKUX PEAKIHA;

co0moaaTh mpasuiia 6€30MacHoi paboThl IPH MPOBEJCHUH OIIBITOB;

T0JIb30BAThCS JIAOOPATOPHBIM 00OPYI0BAHUEM U TIOCYI0M;

BBIYHMCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;

BBIYHCIISITH MAaCCOBYIO JIOJFO XUMHUECKOTO 3JI€MEHTa 1Mo (popMyIie COeTMHEHMS;

BBIYHCIIATH KOJIMYECTBO, OOBEM MIIM MACCY BELIECTBA IO KOJIMYECTBY, 00BEMY, Macce peareHTOB
WITH TIPOJTYKTOB PEaKIIHH;

XapaKTepu3oBaTh (PU3MUECKHEe W XMUMHUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB: KHCIOPOAa U
BOJIOPOJA;

MOJTy4aTh, COOUPATH KUCIOPOJ U BOJOPOL;

pacrio3HaBaTh OMBITHBIM ITyTeM ra3000pa3Hble BEILECTBA: KUCIOPO, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PaCKpBIBaTh CMBICI MMOHATHH «TETUIOBOH A(PEKT peaKkuum», «MOJISPHBIA 00BEM;
XapaKTepu30BaTh (U3HMYECKUE U XUMHUYECKHE CBOMCTBA BOJIbI,

PaCKpBIBaTh CMBICIT ITOHSATHSL «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJIATH PACTBOPHI C ONPEETICHHOW MacCOBOM J10JIel pacTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCTMHEHHS M3YUYEHHBIX KJIACCOB HEOPTraHWYECKUX BEILECTB,;

XapaKTepu3oBaTh (PU3NUECKHE W XMMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHMUYECKHX
BEIIECTB: OKCHOB, KUCIOT, OCHOBaHHUM, COJICH;

OTIPENENATh PUHAISKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCcy COeIMHEHU;

COCTaBIIATH (POPMYJIbI HEOPTraHUUECKUX COCTUHEHUI M3yUEHHBIX KIAaCCOB,;

NPOBOJAMUTH  OIBITHL, MOJTBEP)KIAIOIINE XMMHUYECKHE CBOWCTBa HM3YYEHHBIX KJACCOB
HEOPraHWYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAacTBOPHI KHUCIOT M MIEJIOYEH IO HW3MEHEHHIO OKpPACKH
MHJTUKATOPA;

XapaKTepH30BaTh B3aUMOCBS3b MEXIY KJIACCAMU HEOPTaHHMUYECKHX COEIMHEHUH;

packpbiBath cMbIci [lepuonnueckoro 3akona /I.1. Menneneesa;

OOBSCHATh (PU3UYECKUI CMBICI aTOMHOTO (HOPSIIKOBOTO) HOMEpa XHMHYECKOIO JJIEMEHTa,
HOMEPOB I'PYIIBI U epuoja B nepuoaudeckon cucreme (.M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHs CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpejenax
MaJIbIX TIEPHOJIOB U IVIABHBIX MOATPYIIIL;



XapaKTepU30BaTh XUMUYECKUE FJIEMEHTHI (OT BOJOPOAA IO KaIbIMs) HA OCHOBE UX MOJIOXKEHUS
B epuoanieckoit cucreme /.M. MenneneeBa u 0COOCHHOCTEH CTPOSHHS UX aTOMOB;

COCTaBJISITh CXEMBl CTPOEHUS aTOMOB NEpBBIX 20 3yIeMEHTOB mepuoaudeckor cuctemsl [[.1.
Menneneena;

PAaCKpBIBaTh CMBICI IIOHATUN: «XUMHUYECKAs CBA3BY, «JIEKTPOOTPULIATEILHOCTDY;
XapaKTepH30BaTh 3aBUCHUMOCTh (PM3MUYECKHX CBOMCTB BEIIECTB OT THIA KPHCTAITTMYECKOMN
PELIETKH;

ONPECIIATh BUJ XUMUYECKOU CBSI3U B HEOPraHMYECKUX COCAVHCHUSAX;

n300pakaTh CXEMbI CTPOCHHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX pa3HBIMU BUJAMU XUMHUYECKHX
CBSI3EIL;

PacKpbIBaTh CMBICH MOHATHI «HOH», «KaTHOH», «AHHUOHY, «DJIEKTPOJIUTBD», «HEIIEKTPOIUTHIY,
«DIIEKTPOJIUTUYECKAS JUCCOLIMALIVS, «OKHCIIUTENbY, «CTEIIECHb OKHCJICHUS»
«BOCCTaHOBUTEIIbY», «OKHCICHUE», «BOCCTAHOBIICHUEY;

ONPECIIATh CTENIEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIUHEHUM;

PacCKpBIBaTh CMBICII TEOPUU JIEKTPOJIUTUYECKON TUCCOLUALUMY;

COCTAaBJIATh YPABHEHUS BJIEKTPOJIUTUYECKOU NUCCOLMALMU KUCIIOT, LIEJI0YEH, COJIEH;
OOBSCHATH CYIIHOCTH TMPOIECcCa D3JICKTPOIUTUYECKON TUCCOIMAIMHM M PEaKIHii HOHHOTO
oOMeHa;

COCTAaBJISITh MOJIHBIE M COKPAILICHHBIC HOHHBIC YPAaBHEHUS PEaKIi OOMEHa,;

OIPEECNATh BOZMOXXHOCTh IPOTEKAHUSI PEaKMii HOHHOTO OOMEHa;

[IPOBOJUTH PEAKLIMH, TIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB;
ONPEIEIIATh OKUCIIUTENb U BOCCTAHOBUTEID;

COCTAaBJIATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEaKLUN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUECKON PeaKIvu;

KJIacCU(UIMPOBATh XUMUYECKUE PEAKIIUHU 10 Pa3IMYHBIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEKIY COCTaBOM, CTPOCHHUEM M CBOWCTBAMU HEMETAIUIOB;
MPOBOJMUTH OIBITBI IO TOJYYEHUIO, COOMPAHUIO M U3YYCHHIO XHMMUYECKHX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,;

pacIio3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEIECTBA: YIJIEKUCIbIA ra3 U aMMHAK;
XapaKTepU30BaTh B3aMMOCBS3b MEKIY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU METAIUIOB;
Ha3bIBaTh OPraHMYECKUE BEIECTBAa MO MX (popMmyne: MeTaH, dTaH, STHJICH, METaHOJ, 3TaHOIL,
[JIMLEPUH, YKCYCHAs KHUCJIOTa, aMHHOYKCYCHas KHCJIOTa, CT€apUHOBAas KUCJIOTA, OJIEHHOBAs
KHCJIOTA, TVII0K03a,;

OLICHMBATh BIIMSHUE XUMUYECKOI'O 3arpsI3HEHUs OKPYIKAIOLIEH Cpelibl HA OPTaHU3M 4YEJI0BEKa;
IpaMOTHO OOpaIlaThCs C BELIECTBAMU B IIOBCEAHEBHOMN KU3HU

ONPEACIATh BO3MOXKHOCTb IIPOTEKAHUS PEAaKLMM HEKOTOPBIX INPEACTABUTEICH OpPraHUYEeCKUX
BELIECTB C KUCIOPOAOM, BOJOPOIOM, METAJNIAMU, OCHOBAaHUSIMU, FaJIOT€HAMU.

BLIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUYUTHCH:

BBIJIBUTATh U MPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3bI O XMMUYECKMX CBOWCTBAX BEILIECTB Ha
OCHOBE HX COCTaBa U CTPOCHHUS, MX CIIOCOOHOCTHU BCTYIATh B XMMUYECKHE PEAKIIUHU, O XapaKTepe
Y IIPOJIYKTaX Pa3MYHbIX XUMHUECKUX PEaKLn;

XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOMCTBaM, yCTaHaBIMBATh MPUYUHHO-
CJICACTBCHHLIC CBA3U MCKAY JAHHBIMU XapPaAKTCPUCTUKAMU BCHICCTBA,

COCTaBJATh MOJICKYJIPHBIC UM IIOJHBIC HWOHHBIC YPAaBHCHHUA TI0 COKpPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

IMPOrHO3UpPOBATH CHOCOGHOCTB BCIICCTBA MPOABJIATL OKHUCIIUTCIIBHBIC UM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YYETOM CTENEHEW OKUCICHHS 3JIEMEHTOB, BXOSIIMX B €0 COCTaB;

COCTaBIIATb YpPaBHEHUS pEaKUWi, COOTBETCTBYIOLIUX TOCIEAOBATEIBHOCTH MPEBPALLEHUIN
HCOPTaHUYCCKUX BCILICCTB PA3JIMIHBIX KJIACCOB;

BBIIBUT'aTb U NIPOBEPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O PE3YyJIbTaTax BO3I[CI>1CTBH$I PAa3INYHBIX
(haKkTOpOB Ha U3MEHEHHE CKOPOCTU XUMUYECKON PEaKITHH;

HUCIIOJIBb30BAaTh HpI/IO6p€T€HHLIe S3HAaHHUAg JIA  3KOJIOTHYCCKHM TI'PpaMOTHOTO IIOBCACHUA B
OKpY>KarOLIEN CpENE;



HUCIIOJIBb30BAaTh HpHOGpCTCHHbIe KIIFOUYCBBIC KOMIICTCHIUU ITPU BBIIIOJTHCHUU ITPOCKTOB U y‘-I€6HO-
MCCIIeIOBATENICKUX 33/1a4 IO HM3YYEHUIO CBOWCTB, CIOCOOOB MOJYYEHHs W paclo3HaBaHUS
BEIECTB;

0OBEKTHUBHO OLICHUBATH I/IH(l)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHYCCKUX IIPOLECCaAX;

KPUTUYECKH OTHOCHUTHCS K IICEBJOHAYYHOM HWHQOpMAIMM, HEJOOPOCOBECTHOH pekjIaMe B
Cpe/cTBax MaccoBOil MH(poOpMaLUH;

OCO3HaBaThb 3HAYCHUC TCOPCTHYCCKUX 3HAHUN TI0 XHUMHHU JIISL HpaKTI/I‘-ICCKOI\/'I ACATCIBbHOCTHU
YeJI0BeKa;

CO3JaBaTb MOJACIM U CXCMbl JId PCHICHUA y‘-IGGHLIX W IIO3HAaBaTCIBHBIX 3aJa4d, IIOHUMAaTb
HEOOXOOMMOCTh  COOMIONCHUS  MPEANUCAHWM, MpeylaraeMbIX B MHCTPYKIMAX IO
UCTIOJIb30BaHHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMUH U JP.

Perynarusnsie YVY]|
1. OOyyaromuiics CMOXeT:

aHaJM3MPOBATH CYIIECTBYIOIIME U IUTAHUPOBATh Oyylire o0pa3oBaTebHbIe pe3yIbTaThl;
UACHTU(UIIUPOBATH COOCTBEHHBIE MTPOOJIEMBI 1 ONPEACIATh INIABHYIO podiemy;

BBIIBUTATh BEPCUM pELICHHUs MpoOJeMbl, (HOpMYyIMpPOBaTh THUIOTE3Bl, MPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTarT;

CTaBUTh IIEJIb JCATEIBHOCTH HA OCHOBE OIPEIEICHHOW TpoOJIeMbl U CYIIECTBYIOIIUX
BO3MOKHOCTECI;

dbopMynupoBaTh YIeOHBIC 331a4l KaK MIard JOCTHYKCHUS TIOCTABJICHHOW LIENU e TEbHOCTH;
O6OCHOBLIBaTb IICJICBBIC OpI/ICHTI/Ipr 148 HpI/IOpI/ITeTBI CChIZIKAMM Ha ICHHOCTH, yKaSBIBaH nu
O6OCHOBLIBa$I JIOFI/I‘-ICCKyIO IIOCJICI0OBATCIIBHOCTS IIIAroB.

2. OOyyYaroIuiicss CMOKET:

OTIpeNIeNsITh HEOOXOMMBIE JIeHiCTBHE(S1) B COOTBETCTBUHM C yUeOHOUM M MO3HABATEIBLHON 3a1a4eid
Y COCTaBIISATh AJITOPUTM HX BBITIOJTHEHHUS,

00OCHOBBIBATh U OCYIIECTBIATH BBIOOP Hanbosee 3((PEKTHUBHBIX CIIOCOOOB peIIeHUs] YUeOHBIX
Y TIO3HABATENIbHBIX 3a]1aY;

OTIPEIeISITh/HAXOJUTh, B TOM YHCJIC U3 MPEIOKCHHBIX BapUAHTOB, YCIOBHUS JIJISl BHIMOJIHEHUS
y4eOHOM M MO3HaBaTEJILHOM 3a/1auu;

BBICTpPANBATh )KU3HEHHBIE IJIAHBI HA KPATKOCPOUHOE OymyIee (3asBisITh IeNIEBbIe OPUSHTHUPBI,
CTaBHTH aICKBATHBIC UM 33]J1a41 U MIpeJIaraTh ACHCTBUS, YKa3bIBask 1 000CHOBBIBASI JIOTHUECKYIO
MOCJIEIOBATENILHOCTD I11aroB);

BBIOMpATh M3 MPEIUIOKEHHBIX BAPHAHTOB M CaMOCTOSTENIBHO HMCKaTh CPEACTBA/pecypechl Ui
pelIeHus 3a1aun/ TOCTIKCHUS LIEIH;

COCTaBJIATH IUIAH PELICHHS TPOOJIEMBI (BBITIOJHEHUS MIPOEKTA, MPOBEICHUS UCCIEIOBAHNUS);

ONpCACTIATL NOTCHUHUAJIIBHBIC 3aTPYAHCHUA IIPpU PCHICHUN y‘-IC6HOﬁ U I03HABATEIILHOM 3aJJa4yu 1
HaxoIuThb CPCACTBA IJId UX YCTPAHCHUS,

OIMCHIBATh CBOHM OIBIT, OQOpMIISAs €ro A MepeAadd APYTMM JIIOJSM B BHIE TEXHOJOTHU
pELIeHNs IPAKTUYECKUX 3a1a4 OIIPEIEICHHOrO KJIacca;

IUIAHUPOBATh M KOPPEKTUPOBATH CBOIO MHIMBHIYaJIbHYIO0 00pa30BaTeIbHYIO TPACKTOPHIO.

3. OOydJaromuics: CMOXeET:

ONPENENATh COBMECTHO C II€IarOrOM U CBEPCTHUKAMU KPUTEPHUH IIJIAHUPYEMBIX PE3YyJIbTaTOB U
KPUTEPUH OLICHKU CBOEH y4eOHOU NesITeIbHOCTH;

CHCTEMaTU3UpOBaTh (B TOM 4YHCJIE BbIOMpATh IPHOPUTETHBIE) KPHUTEPUHU IUIAHUPYEMBIX
pe3yJIbTaTOB U OLCHKU CBOEU JEATEIbHOCTH;

OoTOMpaTh MHCTPYMEHTHI Il OLIEHUBAHUS CBOCH JEATEIBHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb
CBOEH JIeSITebHOCTH B paMKax MPEJIOKEHHBIX YCIOBUM U TpeOoBaHuil;

OLICHUBATh CBOKO JIEATEIBHOCTb, ApPryMEHTUPYs IPUYUHBI JOCTWKECHUS WIA OTCYTCTBUS
IUIAHUPYEMOTO Pe3yJIbTara;

HAXOJWUTh JOCTATOYHBIE CPEICTBA /ISl BBIIOJHEHUS YYEOHBIX ACUCTBUI B M3MEHSIOIIEHCS
CUTYyalludl W/WIK MPU OTCYTCTBUH TUIAHUPYEMOTO pe3yJIbTaTa;

paboTas 1o CBOoeMy ILIaHY, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO AEATEIBHOCTh HA OCHOBE aHAIIN3a
U3MEHEHUU CUTyaln JUTS MIOJIyYECHUS 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK
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NPOYKTa/pe3ybTaTa,

YCTaHABIMBATh  CBS3b  MEXKAY  IOJYYEHHBIMH  XapaKTepPUCTUKAMH  MNPOAYKTa U
XapaKTepUCTHKaMU Mpolecca ACATEIBHOCTH M MO 3aBEPIICHUU JICSITEIbHOCTH Mpeasararb
M3MEHEHHE XapaKTePUCTHK MpoLecca sl MOTyUYEeHHUs YIYUIICHHBIX XapaKTePUCTUK MPOIYKTa;

CBEPSATH CBOM JICHCTBUSI C LIENBIO U, IPH HEOOXOIMMOCTH, UCTIPABIIATH OLIMOKH CaMOCTOSITEIBHO.

4. YMeHHUE OILICHMBAThH MPABUILHOCTH BBIMOJHCHUS YUYECOHOM 3a7adyu, COOCTBCHHBIC BO3MOXKHOCTH €€
pelIeHuSL.
OOy4JaroImuicss CMOXKeET:

OTIPENIeNSATh KPUTEPUH TPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOTHEHUS YICOHOH 3a1a4u;
aHaNM3UPOBaTh W OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HWHCTPYMEHTAPHS LIS
BBITIOJTHEHHS YUEOHOH 3a/1auu;

CBOOOJTHO TIOJIB30BaThCS BHIPAOOTAHHBIMU KPUTEPUSMU OIICHKU U CAMOOIICHKH, UCXOJIST U3 LIEITH
Y UIMEIOIIUXCS CPEJICTB, pa3nyas pe3ysibTaT U CrocoObl ICHCTBUM;

OILICHUBATh MPOIYKT CBOCH JEATEIHHOCTH TIO 33JaHHBIM W/WJIM CAMOCTOSITEIIEHO OIPEICIICHHBIM
KPUTEPUSIM B COOTBETCTBUU C LIENBIO ACSITETLHOCTH;

00OCHOBBIBATh JOCTM)KUMOCTh II€TI BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOWX
BHYTPEHHUX PECYPCOB U IOCTYITHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATh U AHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

5. BrmageHue OCHOBaMM CaMOKOHTPOJI, CaMOOLICHKH, IIPUHATUS PELICHUWM U OCYLIECCTBIICHUS
OCO3HAHHOTO BBIOOpA B yueOHOI M MO3HABATENBHOIA.
OOy4aroIuiicss CMOXKET:

HaOMI0aTh M aHATU3UPOBATh COOCTBEHHYIO YYEOHYIO M TO3HABATENbHYIO AEATEIbHOCTh H
JESATENBHOCTD APYTUX 00YYarOLIMXCs B IIPOLIECCE B3aUMOIIPOBEPKHY;

COOTHOCUTHh peajibHbleé U IUIAaHWPYEMbIE pe3yJbTaThl HHIMBHIAYAILHOH 00pa30BaTEIbHOM
NESITETbHOCTH U JIENaTh BBIBOJBL;

NPUHUMATh PEllIeHHe B y4eOHON CUTyallud M HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITEJIbHO ONpENeNATh NPUYMHBI CBOErO yCIieXa WM HeycleXa W HaXOIHUTh CHOCOOBI
BBIX0JIa U3 CUTYallUu HEYCIEXa;

PETPOCIIEKTUBHO OIPEACIATh, KaKue NEHCTBUS MO PEIICHUIO y4yeOHOH 3aJaull WM MapamMeTphbl
3TUX JCUCTBHUIA MPUBEIHN K MOTYYEHHIO UMEIOIIETOCs MPOAYKTa yueOHON AeATeIbHOCTH;
JI€MOHCTPUPOBATh MPUEMBI PETYJISAIHMU NCUXO()HU3MOIOTHIECKUX/ SMOLMOHATBHBIX COCTOSHHMA
sl JOCTWXKEHUs d¢QeKra YCHOKOeHUs (YyCTpaHEHHs HSMOLMOHAIBHONW HAINpPSKEHHOCTH),
s¢dexTa BoccTaHOBICHUs (OCTalNeHUst MPOSBICHUH yToMieHUs), d(hdexra aKTHBH3ALUH
(TOBBIIICHHST TICUXO(U3UOIOTUIECKON PEAKTHBHOCTH).

ITo3naBatenbHbie YY /]
1. OOyuaromuiicst CMOXeT:

noa0upaTh CJIOBa, COMOMYMHEHHbIE KIIOYEBOMY CJIOBY, OINPEICISAIOIIME €ro NpHU3HAKU U
CBOMCTBA;

BBIJICNIATh OOIIMI NMPU3HAK JBYX WM HECKOJBKHX MPEIMETOB WM SIBICHUH M OOBACHATH HX
CXO/ICTBO;

OOBEMHATh TPEIMEThl U SIBJICHUS B TPYIIBI [0 ONPENCJICHHBIM IPH3HAKaM, CPaBHHUBATH,
KJaccupuIUpoBaTh U 000011aTh (HaKTHI U SBICHUS;

BBIJIEJIATD SIBJICHUE U3 OOIIEro psija APYrUX SIBICHU;

OTIPENENATh OOCTOATENBCTBA, KOTOPBIE MPEIIIECTBOBAIIM BO3HMKHOBEHHIO CBSI3H MEXKTY
SBJICHUSIMH, M3 3THX OOCTOSITEIbCTB BBIACIATH ONPEACISIONINE, CIIOCOOHbIE OBITh MPHYMHON
JAHHOTO SIBJICHUS], BBISBIISATH IPUUUHBI U CIIEJCTBUS SBJICHUIA;

CTPOUTH PACCYKAECHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SBICHUSM M OT YaCTHBIX
SBJICHUH K OOILMM 3aKOHOMEPHOCTSIM;

CTPOUTH PacCy’kK€HHE HAa OCHOBE CPaBHEHUS MPEAMETOB U SBJICHHM, BBIIEISASA MPU 3TOM 0OIIHe
NPU3HAKHY;

u3JaraTh MoJy4eHHYI0 HH(POpPMAIMIO, MHTEPIPETUPYS €€ B KOHTEKCTE PeIIaeMoi 3a1aum;
CaMOCTOSITEIbHO YKa3blBaTh Ha HMH(OpMAIMIO, HYXIAIOUIYIOCS B IPOBEpKE, Mpeiarath U
MPUMEHATH CIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMALIUY;
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- Bep0anIM30BaTh SMOLMOHAILHOE BIICUATICHHE, OKA3aHHOE HAa HETO UCTOYHUKOM;

- OOBACHATDH SABJEHUS, MPOLIECCHI, CBA3M U OTHOIICHUS, BBIBISAEMBIC B XOZE MMO3HABATEIbHON U
MCCIIEIOBATENILCKON  JIESITEbHOCTH  (IPUBOJAUTH OOBSICHEHME C HW3MEHEHUEM  (OpMbI
NpeACTaBICHUS; OOBICHATD, NETATU3UPYS WM 0000111as1; OOBACHATH C 33JJaHHON TOUKU 3PEHUs);

- BBUBJIATH W Ha3bIBaTh NPHYMHBI COOBITHS, SBJICHHS, B TOM YHCIIE BO3MOXHBIE /Hamboiee
BEPOSITHBIC TPUYMHBI, BO3MOXHBIC TOCIEACTBUS 3aJ@aHHOM MPUYMHBI, CAMOCTOSTEIHHO
OCYILECTBIISAS MPUUNHHO-CIIEJICTBEHHbIN aHaIn3;

- JienaTh BBIBOJI HA OCHOBE KPUTHUYECKOI'O aHAJIM3a Pa3HbIX TOUEK 3PEHMs, OATBEPXKAATh BHIBOJ
COOCTBEHHOH apryMeHTaIel Wik CaMOCTOATENIBHO TOTyYSeHHBIMU JaHHBIMU.

2. VYMeHHe co3laBaTh, NPUMEHITH W MPEeoOpa30BbIBATH 3HAKKM M CHUMBOJIBI, MOJEIM M CXEMbI IS
peleHus: y4eOHBIX M IMO3HABATEIbHBIX 3a/1ay.
OOy4JaroIuiicss CMOXET:
- 0003HaYaTh CHMBOJIOM M 3HAKOM IPEIMET W/UIH SBJICHHE;
- ONpeneNATh JIOTUYECKUE CBSA3M MEXAY IMpeaMeTaMH WWIM SIBICHUAMH, 0003HA4aTh JaHHbBIC
JIOTMYECKHE CBSI3U C MMOMOIIBIO 3HAKOB B CXEME;
- co3maBaTh aOCTPAKTHBIN WM peasibHBI 00pa3 mpeaMera WM sBICHUS;
- CTPOUTH MOJIENIL/CXEMY Ha OCHOBE YCJIOBHU 3a/Ia4dl W/WIH CII0c0o0a ee pelieHus;
- co3maBaTh BepOalbHBIC, BELIECTBEHHbIE W HMH()OPMALMOHHBIE MOJEIA C BBIJCICHUEM
CYLIECTBEHHBIX XapaKTePUCTHK OOBEKTa MJIsl OmpeAeseHus crocoda pelieHus 3aadd B
COOTBETCTBUM C CUTYyalLlUEH;
- TpeoOpa3oBHIBATE MOJEIM C IEIbI0 BBIBICHHUS OOIIMX 3aKOHOB, OINPEICISIONINX TaHHYIO
IIPEIMETHYIO 00JIacTbh;
Kommynukatusubie VY /I
1. OOyuaromuiics cMOXeT:
- OIPEJeNATh BO3MOXKHbIE POJIM B COBMECTHOU JIESITEIbHOCTH;
- UTPaTh ONPEIENICHHYIO POJIb B COBMECTHOW JIESITEIbHOCTH;

MPUHUMATh MTO3HULUIO COOECEAHNKA, TOHUMAs TO3UIIMIO IPYTOro, pa3inyarh B €ro peun: MHEHUE
(TOUKy 3peHus), J0Ka3aTeIbCTBO (APTYMEHTHI), (PaKThl; THIIOTE3bl, AaKCHOMBI, TEOPHH;

ONpEIENsATh CBOM JEHCTBUS M JICHCTBUS NapTHEpa, KOTOpbIE CHOCOOCTBOBAIU — WIIH
NPEMNATCTBOBAIN MPOIYKTUBHOM KOMMYHUKAIINY;

CTPOUTH MO3UTHBHBIEC OTHOIIEHHS B TIpoliecce yueOHOW U MO3HABATEIbHOM 1A TETbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHHSA, B JUCKYCCHHM YMETh
BBIJIBUTATh KOHTPAPIyMEHTHI, TIepe(pazupoBaTh CBOIO MBICIb (BIaIeHHE MEXaHU3MOM HKBUBAJICHTHBIX
3aMEH);

KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH OLIMOOYHOCTD
CBOETr0 MHEHHMS (€CII OHO TAKOBO) U KOPPEKTHPOBATH €ro;
- npejyiaraTh albTepPHATUBHOE pelIeHHe B KOH(DIMKTHOW CUTYyalluy;
- BBIJICIIATH OOLIYIO TOUKY 3pEHHS B JUCKYCCHUU;

JIOTOBapUBaThCs O TMPaBUIAX U BOMpOCaxX I OOCYXKIEHHUs B COOTBETCTBHUM C TOCTaBJICHHOMN
nepes rpynnon 3anaden;
- OpraHU30BHIBATh yueOHOE B3aMMOJCHCTBUE B IpymIe (ONpeaensTh OOIIue e , paclpeneisTh
pOJIH, JOTOBAPUBATHCS JPYT C APYTOM H T. 11.);

2. Copepxanne kypca «Xumus» 115 8-9 kiiaccos

IlepBoHaYanbHBIE XUMUYECKUE TTOHATHS

[Mpenmer xumun. Tema u BemiecTBa. OCHOBHBIE METONBI MO3HAHMSA: HAONIOJCHUE, M3MEpEHHE,
skcriepuMeHT. dPuznueckure u XUMU4eckue siBeHus. YucTole BeniectBa 1 cMecH. CriocoObl pa3ieneHus
cmeceil. AToM. Monekyna. XUMHUYECKUH 3JIEMEHT. 3HAaKM XUMMUYECKUX 3JeMeHTOB. IIpocThie n
CJIO’KHBIE BelecTBAa. BalleHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. XHUMHUYECKHUE (HOPMYJIBI.
Wunexcpl. OTHOCHTENBHAS aTOMHAsi M MOJIEKYJIIpHAsi Macchl. MaccoBas 10711 XUMHUYECKOTO JIEMEHTa
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B COCJMHEHHU. 3aKOH COXpPaHEHHMsS MAacChl BEIIECTB. XHMUYeckue ypaBHeHHA. KoadduimeHTst.
VYcenoBus M NPU3HAKU NIPOTEKAHUS XUMHUYECKUX peakuuil. Moib - €IMHHIA KOJIMYeCTBa BEILECTBA.
MousipHast Macca.

Kucnopon. Bogopon

Kucnopon - xuMuueckuil aneMeHT u npoctoe BemecTBo. O30H. CoctaB Bo3ayxa. dusndeckue u
XMMUYECKHe CBOWCTBa Kucioposaa. [lomydeHune u mnpuMeHeHHe Kucnopoaa. TeruoBoil 3¢dexr
XUMudeckux peakuuil. IloHate o0 3K30- M SHIOTEPMHUUYECKHMX peakiusax. Bomopox - XuMudeckuit
3JIEMEHT U MpocToe BelecTBo. dusnueckre U XUMUUYECKHE CBOMCTBA Bogopoaa. Ilomydenue Bogopona
B naboparopun. Ilomyuenue Bogopoaa B mpoMbIIUIeHHOCTH. [Ipumenenne Bogopoaa. 3akoH ABOTrapo.
MomsipHeiii 00beM Ta3oB. KauecTBeHHBIE peakiiyd Ha ra3000pa3HbIe BEllecTBa (KUCIOPOJ, BOJOPON).
OOBeMHbIE OTHOILLICHHUS Ta30B MPH XUMHUYECKUX PEaKIHX.

Bopna. PactBops!

Bopa B mpupone. Kpyrosopor Boabs! B npupone. Pusnyeckue U XUMUYECKHUE CBOMCTBA BOJBL
PactBopbl. PactBOopuMmocTh BemiecTB B Boje. KoHUEHTpauuss pacTBopoB. Maccosas — 1ois
PacTBOPEHHOI'O BELIECTBA B paCTBOPE.

OCHOBHBIE KJ1acChl HEOPTAaHUUECKUX COEAUHEHUM

Oxcunpl. Knaccudukanus. Homenkmarypa. Dusndeckue CBOWCTBA OKCHAOB. XHMHYECKHE
cBoiicTBa okcu10B. [lomyuenue u npumenenue okcunoB. OcHoBanus. Knaccugukanus. Homenkmnarypa.
@usnueckre cBoucTBa OCHOBaHUM. I[lomydyeHune ocHOBaHMN. XHMMHWYECKHE CBOMCTBA OCHOBaHUM.
Peaxnus Heiitpamm3anuu. Kucnotsl. Kiaccudukarms. Homenknarypa. @uzndeckue cBOMCTBA KUCIOT.
[Tonydyenue u npuMEHEHNE KUCIOT. XUMUYECKUE CBOMCTBA KUCIOT. MIHauKaTopsel. MI3MeHeHne okpacku
MHAUKATOpOB B pasnuuHbiX cpenax. Comu. Knaccudukamms. Homenknarypa. dusndeckue cBoiicTBa
coneii. IlommydyeHue u npuMeHeHue coneld. XMMUYECKUE CBOMCTBA CONEH. ['eHeTndeckas CBsA3b MEKIY
KJIaccCaMy HEOpraHM4Yeckux coeguHeHud. [Ipobrmema O6e30macHOro0 MCHONB30BAaHHUS BEIIECTB H
XUMHUYECKUX pPEaKUUi B IOBCEAHEBHOM XM3HU. TOKCHYHBIE, TOPIOYME M B3PBIBOOIACHBIC BEIECTBA.
beITOBas XMMHUYECKast TPaMOTHOCTb.

Crpoenune aroma. [lepuonndeckuii 3aKOH M NEPUOAHMYECKAs] CUCTEMA XMMHUYECKUX DJIEMEHTOB
J.1. Menneneesa

Crpoenue aroma: s1po, dHepreTuueckuil ypoBeHb. CocTaB siipa atoma: MPOTOHBI, HEHTPOHBI.
N3oronsl. Ilepunonnuecknii 3akon [[.M1. Menneneesa. [lepuonnueckas cucteMa XUMAYECKUX DIIEMEHTOB
J.W. MenneneeBa. @U3MYECKUI CMBICI aTOMHOIO (IOPSAKOBOrO) HOMEpAa XMMHYECKOIO 3JIEMEHTa,
HOMEpa IpyIbl U MEepHoja NEPUOINUECKOd cucTeMbl. CTpOEHHE 3HEPreTUUECKUX YpPOBHEM aTOMOB
nepBbiXx 20 XMMHYECKMX JIEMEHTOB nepuoandeckod cucremsl (M. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB aTOMOB XMMHYECKHMX 3JIEMEHTOB M HMX COCIMHEHUN HAa OCHOBE IIOJIOXKCHUS B
nepuonnyeckoi cucreme J[.M. MenneneeBa u crpoeHus atoma. 3HaueHue [leprognueckoro 3akoHa
J.A. Menneneena.

CrpoeHue BelecTB. XUMHUECKas CBA3b

DNEeKTPOOTPULIATENILHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. KoBaneHTHas XMMHYecKasl CBS3b:
HernosisspHass U noisipHast. [loHATHE O BOMOpPOTHOM CBA3M M €€ BIMSAHUM Ha (PU3MUYECKHE CBONCTBA
BEILECTB Ha Ipumepe BoAbl. VMloHHas cBA3b. Meraiuueckasi CBA3b. THIBI KPUCTAUIMYECKUX PELIETOK
(aroMHast, MOJIEKYJISIpHAsi, HOHHAS, METAINIMYecKas). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEILIECTB OT
TUIA KPUCTAJUIMYECKON PEILETKH.

XUMUYECKHAE PEAKIIUU

[lonsiTe O CKOPOCTM XMMHYECKOW peakimu. DaxTophl, BIMAIOLIME HA CKOPOCTb XMMHYECKOMU
peakuun. Ilonsrue o karanuzatope. Kiaccudukanuss XuMHUUECKHX PeakLUil M0 pa3IMyHbIM IPH3HAKAM:
YHUCIy U COCTaBy HMCXOJHBIX M IIOJYYEHHBIX BEIIECTB; M3MEHCHUIO CTEICHEW OKMCICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB; IOIJIOIEHHUIO WM BBIJEIEHUIO PHEPTUU. DJIEKTPOIUTHYECKAs AUCCOLMALINS.
OnekTponuThl U HedneKTponuThl. Moubl. Katnonsl u anuonsl. Peakuuu MOHHOrO oOMeHa. YcClloBHs
MIPOTEKAHUS PEAKIMi HOHHOTO OOMEHA. DIIEKTPOIUTHYECKAsT TUCCOIUAINS KUCIIOT, IIEI0YeH 1 COJEH.
Crenenp oxucnenus. OIpeneneHUe CTENEHW OKUCIEHUS aTOMOB XHMMUYECKHUX DJEMEHTOB B
coequHeHusax. Oxuciurens. BoccranoBurens. CylmHOCTE — OKUCIHUTENBHO-BOCCTAHOBUTENBHBIX
peaKLHid.

Hewmeramis! IV - VII rpynn u ux coeauHeHus



[lonoxeHne HeMETAIIOB B IEPUOJUYECKON cUcTEME XumMudeckux aieMeHToB .M. Menneneesa.
OOmme cBoiicTBa HemeTayuloB. ['ajoreHsl: (u3nyeckue W XuMmuueckue cBoicTBa. CoenuHeHUs
rajJOreHoOB: XJIOPOBOAOPO, XJIOPOBOAOpOaHas KucioTa u ee comu. Cepa: (pu3NYeCKue U XMMUYECKUE
cBoiictBa. CoOeqMHEHHsS CEephl: CEPOBOJOPOA, CyIbGUABI, OKCHIbl cepbl. CepHas, CepHHCTas |
CepOBOJIOPOIHAST KUCIOTHI M MX CONMM. A30T: (u3MYecKkue U Xumuueckue cpoiictBa. Ammuak. Conu
aMMoOHUs. OKCHIIBI a30Ta. A30THas KucaoTa U ee coni. Dochop: puszndeckue U XUMHUUECKUE CBOWCTBA.
Coemunenust ¢ocdopa: oxcung ¢ochopa (V), oprodocdopHas kuciora M e€e COMH. YTIEPO.:
(du3nYecKue U XUMHUYECKUE CBOWCTBA. AJUTOTpOINHUS yriepoa: anmas, rpadur, kapOuH. (yliepeHsl.
Coemunenus yraepozaa: okcuisl yriaepoaa (II) u (IV), yronpHas kuciota u ee conmu. Kpemuuii u ero
COEMHEHUS.

Mertaisl ¥ MX COCIUHEHHUS

[lonoxeHne MeTauioB B IIEPUOJUYECKON CHCTEME XMMHMUYeCKuX aieMeHToB /.M. Menneneesa.
Mertansl B mpupoie U oOupe crnocoObl ux monydeHus. OOume ¢Gu3ndeckue CBOWCTBA METAJUIOB.
OOume XUMHYECKHME CBOWCTBA METAUIOB: pPEAKIMM C HEMETAIaMM, KHCJIOTaMH, COJIIMHU.
ONEeKTPOXUMHUYECKUN psi  HanpsbkeHuid MeTayioB. lllenounsle MeTaulbl M UX  COEIMHEHMS.
[IemoyHO3eMENbHBIE METAIUTBI M UX COCIUHEHHS. AMIOMUHHA. AM(OTEPHOCTh OKCHAA U THIPOKCHIA
amomuHus. JKeneso. CoearHeHMs Kene3a U UX CBOMCTBA: OKCH[bI, THIpOKcUAbl U conu xenesa (II u
10).

[TepBoHavanbHbBIE CBeCHHS 00 OPraHUYECKUX BELIECTBAX

IlepBoHauanbHbIE CBEACHUS O CTPOCHUM OPraHMYECKHX BEIIECTB. YTJIEBOAOPOABI: METaH, 3TaH,
STWeH. VICTOYHUKHM YTJIeBOJOPOJOB: NPUPOAHBIA Ta3, HedTh, yroms. Kuciaopoaconepxaiiue
COCIMHEHHUS: CIUPTHl (METaHOJI, STAHOJ, TJIMIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHasi KHCIIOTa,
aMHHOYKCYCHasl KUCJIOTa, CTEapUHOBAs W OJEHHOBAas KUCIOTHI). bHoOrMueckn BakKHbIE BEIIECTBA:
KUPBI, TIIOK03a, 0eNKU. XMMUYECKOe 3arps3HEHHE OKPY>KaIOIIel Cpeilbl U €ro MOCIJIEICTBHA.

Tunel pacyeTHBIX 3a/1a4:

1. BoruncieHre MaccoBO O XUMHUYECKOTO 3JIEMEHTa M0 (OpMyJie COSTUHEHUS.
YcTaHOBIIEHUE TIPOCTEHIel POPMYITBI BEIIECTBA M0 MACCOBBIM JOJISIM XUMHUYECKHUX JICMEHTOB.
2. BpluncieHHss TO XUMHUYECKUM YPaBHEHUSIM KOJMYECTBAa, OOBEMa, MacChl BEIIECTBAa IO
KOJIMUECTBY, 00BEMY, MAacCe PEareHTOB WM MPOAYKTOB PEAKIIHH.
3. Pacuet mMaccoBoii 1011 PaCTBOPEHHOIO BEILIECTBA B PACTBOPE.
Tembl npakTHUecKkux pador:
1. JIaGopaTtopHoe obopymoBaHHE U MpuUeMbl oOpaiieHus ¢ HUM. [IpaBuna Ge3omacHOi paboOThl B
XUMHYECKOU TabopaTopui.
OuncTka 3arpsA3HEHHON NTOBApEHHOM COJIH.
IIpu3Haku NMPOTEKaHUS XUMHUYECKUX PEaKLUi.
[TonmyueHue KuCIOpOia U U3YYEHUE ET0 CBOMCTB.
ITomyuenne Bogopoaa 1 U3y4eHHUE €TO CBOMCTB.
IIpuroroBsiieHuE paCTBOPOB C OIIPEAEICHHOW MaCCOBOW JI0JIEW PACTBOPEHHOI'O BELIECTBA.
Pemenne »skcnepuMeHTaIbHBIX 3amad 10 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCIUHECHUI.
8. Peakiun noHHOro oOMeHa.
9. KauecTBeHHbIE peaKlIMM Ha MOHBI B PACTBOPE.
10. ITomy4yeHne aMmmmuaka U U3y4€HHUE €TO CBOMCTB.
11. Ilomy4eHue yriekucioro ra3a U U3y4eHUE €ro CBOMCTB.
12. Pemenue sxcnepuMeHTaNIbHbIX 3a/1a4 1o Teme «Hemetamnet IV - VII rpynn u ux coenuueHuin.
13. Pemienue sKCepUMEHTANIBHBIX 3aJa4 110 TeMe «MeTaibl U UX COEIMHEHUSD.
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3. TemaTrnuyeckoe IVIAHNPOBAHHE

8 kiace
ConeprxaHue TeMbl Kon Bo
9acoB
IlepBoHaYaIbLHbIE XUMHYECKHE TOHSITHSA 25

[Mpeamer xumun. Tena u BemectBa. OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIO/CHNE,
U3MEpEHHE, IKCIIEpUMEHT. DPU3NYECKUE U XUMUYECKUE sABJICHUs. UncThle
BeriecTBa U cMecu. CriocoObl pazaeneHus cMeceil. AToMm. Mosekyina.
XUMHYECKUN AIIEMEHT. 3HAKU XUMUYECKUX AJIEMEHTOB. [IpocThie U CloXKHbIE
BellecTBa. BaneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTAaBA BELLECTBA. XUMHUUECKHE
dopmynbl. Manekcbl. OTHOCUTEIbHAS aTOMHAs M MOJICKYJISIpHAsi MacChl.
MaccoBast 1011 XUMHUYECKOT'O 3JIEMEHTA B COEIUHEHNU. 3aKOH COXPaHEHUS
Macchl BelecTB. Xumudyeckue ypaBHenus. Koaddummentsl. Ycnosus u
IIPU3HAKU NPOTEKaHWs XMMHUUYECKUX Peakuuil. Mok - euHUIa KOJIMYeCTBa
BelecTa. MoisipHas macca.

Kucaopoa. Bonopoa 10
Kucnopon - xumuueckuil aneMeHT U npocroe BemectBo. O30H. CoctaB Bo3ayXxa.
dusnyeckrue U XMMUYECKUE CBOMCTBA Kucnopoza. [lonmydenue u npuMeHnenue
kucnopona. TernoBoit a¢dext xumudyeckux peakiuid. [Tonstre o0 3x30- U
SHIOTEPMHUUYECKUX peakLusax. Bogopon - XMMHUUYECKHUM JIEMEHT U IIPOCTOe
BenecTBo. du3nueckue U XuMU4eCKUe CBOMCTBA Bogopoaa. [lomydyenue
BOJIOpoJa B taboparopun. Ilomyuenne Bogopoia B MPOMBIIUIEHHOCTH.
[Tpumenenue Bomopona. 3akoH ABoraapo. MospHbIi 00beM Ta30B.
KauecTBeHHBIE peakIMy Ha ra3000pa3Hble BEIIECTBA (KUCIOPOA, BOAOPO).
OObemMHbIE OTHOLIEHHS T'a30B P XUMUYECKUX PEAKIMSIX.

Boxa. PacTBopsl 7
Bopa B npupozne. Kpyrosopor Boas! B ipupoae. Ousndeckue U XUMHYECKUE
cBoiicTBa Bozbl. PacTBOphL. PacTBOpuMOCTh BelecTB B Boje. KoHueHTpanys
pacTBOpoB. MaccoBast 07151 paCTBOPEHHOI'O BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeANHEHU N

Oxcunpl. Knaccudukanus. Homenknarypa. @usndeckie CBOHCTBA OKCHJIOB. 11
XUMHUYECKHE CBOMCTBA OKCUIOB. lloiydyeHne U npuMEHEHHE OKCUIOB.
OcHoBanus. Knaccugukanus. Homenknarypa. ®dusndeckue cBoiicTa
ocHoBaHu#. [loydyeHre ocHOBaHM. XMUMUYECKHE CBOKMCTBA OCHOBAaHMM. Peakuus
Herrpammzamu. Kucnorsl. Knaccugpukammsa. Homenknarypa. @uszndeckue
CBOMCTBA KUCIOT. [lonydyeHue 1 NpuMEeHEeHUe KUCIOT. XUMUYECKUE CBOMCTBA
KkucaoT. Munukaropsl. M3MeHeHre OKpacKu MHAMKATOPOB B PA3JIMUHBIX Cpelax.
Comu. Knaccudukarus. Homenknarypa. dusndeckue cBoOMCTBa comeil.
[lonydyenne u npumeHeHne cosiell. XMMUYECKUE CBOMCTBA coleil. ['enernyeckas
CBsI3b MEX]y KJIacCaMH HeopraHumdeckux coenuHenuil. I[IpoGnema Oe3omnacHoro
HCIIOJI30BAHUS BELIECTB U XUMUYECKUX PEAKLUI B [IOBCEIHEBHOW KU3HH.
TokcuuHbIE, TOPIOYKE U B3PBIBOOIIACHBIE BELIECTBA. bbITOBast XUMHUYeCKas
IPaMOTHOCTb

Crpoenne aroma. Ilepnoanyeckuii 3aKoH U NepuoANYecKasi cUCTeMa
xumMudeckux djemMeHToB JI.U. MenaeneeBa

Crpoenue aroma: sapo, sHepreTuueckuid ypoBeHb. CocTaB sjpa aroma: 5
IIPOTOHBI, HEUTpOHBL. M3otomnel. Ilepmomuueckuit 3akoH .M. Menneneesa.
Ilepmomuyeckass cucreMa XuMHU4Yeckux  aseMeHtoB M.  Menneneesa.
®du3nyeckuil CMBICI aTOMHOTO (HOPSIIKOBOIO) HOMEpa XMMUYECKOTO 3JIEMEHTa,
HOMeEpa IpyHIbl U IEPUOAA MEPUOINIECKO cucTeMbl. CTpOEHHE 3HEPreTHUECKUX
ypOBHEW aTOMOB NEpBbIX 20 XMMHUYECKUX IJIEMEHTOB MEPUOAUYECKON CHCTEMBI
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J.. MenpgeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB aTOMOB XUMHYECKUX
AJIEMEHTOB U MX COCJUHEHHUI Ha OCHOBE IMOJOXKEHUS B MEPUOJAMUYECKON cHCTEME
J.. MenneneeBa u ctpoeHust aromMa. 3Hauenue llepumoauueckoro 3axona J[.M.
Menneneesa.
Crtpoenne BemecTB. XuUMHU4ecKasi CBA3b 6
DNEeKTPOOTPULIATENBHOCTh ATOMOB ~ XMMHUYECKHUX 3yieMeHTOB. KoBaneHTHas
XUMHUYECKas CBsI3b: HEMOJIsIpHAsi U noJsipHasd. [loHATHEe 0 BOAOPOIHOW CBSI3U U €€
BIUSHUM Ha (PU3MYECKHE CBOWMCTBA BEIIECTB Ha MpuMmepe Boabl. MoHHAs CBS3b.
Merannuueckast  cBs3b.  TUIBl  KPUCTAINIMYECKUX  PEHIETOK  (aToMHas,
MOJICKYJISIpHAsl, WOHHAs, METAJIMYeCcKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB
BEILECTB OT TUIA KPUCTATUYECKON PEIICTKH.

XuMu4YecKHre peakuun

IlonsiTie O CKOPOCTM XMMHMYECKOW peakiyu. DPakTopel, BIMAIOLIME Ha 3
CKOpOCTh Xxummueckoi peakmnuu. [lonstue o karammzatope. Kiaccudukarms
XUMHYECKUX PEaKIUil MO pa3IMyHbIM NpPU3HAKAM: YHUCIY U COCTaBY MCXOAHBIX U
MOJIYYEHHBIX BEILECTB; M3MEHEHHIO CTENEHEH OKHUCIIEHHS aTOMOB XHMHUYECKHUX
AJIEMEHTOB; TOTJIONICHUIO WA BBIICIEHUIO HHEPrHH. JNEKTPOIUTUYECKAs
JUCCOLMAlUA. DJIEKTPOJIUTHl U HEINEeKTpoiuThl. HMonbl. KaTHOHBI M aHHOHBL
Peakiium noHHOro OOMEHa. YCIIOBHSI MPOTEKAHUS PEAKIMii HWOHHOTO OOMEHA.
DNEeKTpOJMTHYECKAsT JUCCOLMAlMsA KHUCIOT, wienoded u  coneil.  CreneHpb
okuciieHusi. OnpenesieHue CTeNeH OKUCIEHUs aTOMOB XUMUYECKUX 3JIEMEHTOB B
coequHeHusix. Okucnmutens. BoccranoButens. CyHIHOCT — OKUCIHMTENBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUA.

Hemeramisl IV - VII rpynn u ux coexMHeHHs 3

[TonoxxeHrne HEMETAIIOB B MEPUOJIMYECKON CUCTEME XUMHUECKUX
snementoB .M. Menneneesa. OOIIye CBOMCTBA HEMETAILIOB. [ allOreHbI:
¢busnyeckre u XxuMudeckue cBoiictBa. CoeTMHEHHS TAIOT€HOB: XJIOPOBOAOPOI,
XJIOPOBOZOPOHASL KUCIIOTA U €€ COJIH.

9 kiaacce

Coneprxanue TeMbl Kon Bo
4acoB

TeopeTnueckne 0CHOBbI XUMUHU 15
DHepreTuka XMMUUYECKUX peakiuil. CKOpOCTh XUMUUECKON peakuu

OHepreruka ¥ mumia. KaaopuitHOCTh ®KHUPOB, OSIKOB U yriieBoaoB. HemHoro o

pactBopuTesAX. VOHBI — NEPEHOCUYUKH DJIEKTPUYECKUX 3apsaioB. Hexkoropsie

CBEJICHHs O CTPYKType pacTBopoB. Kpucramnoruapatsl. [Ipakrudeckas padora Ne

1. ITony4enune KpucTaIoruapaTa u3 6€3BOTHON COJIM U U3yYCHUE €O CBOWCTB.

MexaHu3M 3JIEKTPOIMTUYECKON TUCCOLMAlMU BEILECTB C KOBAJIEHTHOMN

noJIsipHO cBsi3pto.  CBoiicTBa MOHOB. M3 nctopun cozganus U pa3BUTHS TEOPUU

AJIEKTPOIUTHYECKOM nucconmanu. CuiibHBIE U clla0ble JIEKTPOIUTHI.

KonnuecTBeHHbIE XapaKTEPUCTUKU MPOLIECCA HIIEKTPOJIUTUYECKON JUCCOLUALIN.

Peakiuu 351€KTpOJIMTOB B BOAHBIX PacTBOpaxX U MX ypaBHEHMs. KucioTsl kak

AN1eKTpoauThl. OCHOBaHHUS Kak 3JIEKTpOoIUThL. Coiu Kak 3JeKTpoauThl. ['naponus

cojel. XUMHUYECKHE pEeaklUu B CBETE TPEX TEOPUN: aTOMHO-MOJIEKYJISIPHOTIO

YYEHHs, JJIEKTPOHHOI'O CTPOEHUS aTOMa, TEOPUH DJIEKTPOIUTUYECKON

JUCCOLALIUY.

DJIeMEeHThI-HEMeTAJVIbI U UX BaKHeHIIne coeJuHeHNs 30

DneMeHTbI-HeMeTaUIbl B iepuoanyeckoit cucreme [I.M1. Menneneesa u B

npupoje. IIpocTeie BemecTBa-HeMeTalIbl, UX COCTaB, CTPOCHHUE, OOIIHMEe CBOWCTBA

U criocoOBbl NosTyyeHusi. BopopoaHble M KUCIOPOAHBIE COEMHEHUSI HEMETAILIOB.

OOmas XxapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIIBI KUCIOPOIa U UX MPOCTBIX
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BeiecTB. buonornyeckue ¢pynkuun xanpkoreHoB. Kucnopon. O3zon. Kpyrosopor
Kuciopoza B npupose. Cepa Kak MPOCTOE BEUIECTBO. AJIIOTPONHUS U CBOUCTBA
cepsl. CepoBomopon. Cynsdpunsl Kucnopoacoaepxamue coenunaerus cepsl (IV).
Kucnoponconepxamue coennnenus cepsl (VI). Kpyrosopot cepsl B ipupoze.
DKOJIOTHYECKHE MPOOIIEMBI, CBSI3aHHBIE ¢ KUCIIOPOICOACPIKAILIIMHU
coeHeHUsAMH cepbl. O0Ias XapakTepUCTHKA 3JIEMEHTOB MOJIPYIIIBI a30Ta.
VcTopust OTKPBITUSL ¥ CCIIEIOBAHUS AJIEMEHTOB MOATPYNIIBI a30Ta.  A30T Kak
3JIEMEHT U KaK IpocToe BeniecTBO. AMMuak. Okcupl a3ota. A30THas KMCI0Ta U
ee coimu Kpyrosopor azora B mpupoze. Docdop Kak 37IeMEHT U MPOCTOe
BemectBo. Coeaunenus docop. Kpyrosopot docdopa B mpupone. [Hoarpynma
yrinepoaa. [lonoxxeHue 371€MEeHTOB MOATPYIIIBI YIIepoia B IEPHOANIECKON
CHCTEME, CTPOEHHE UX aTOMOB. AJUIOTPOIHBIE MOAU(UKAIIMN YTIIEpOia.
Ancopbuusi. XuMHU4ecKue cBoicTBa yraepoaa. OKCHabl yriaepoaa YrosbHas
KucioTa u ee coni. KpyroBopor yriepoaa B npupose. Kpemuuii u ero coiicTsa.
Coenunenust kpemunst. CuiMkaTHas TPOMBIIUIEHHOCTh. O0mme cBeaeHus 00
OpPraHMYECKHX COCIMHEHUsIX. BO3HMKHOBEHHE U Pa3BUTUE OPTaHHMYECKON XUMHU
— XUMHHU COeMHEeHUH yraepozaa. Kiaccudukanus yrieBonopooB DJIeKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE YTIIeBOJOPOAOB. DU3NUEcKue U XMMUYECKUE
CBOMCTBA IIPEJEIIbHBIX YITIEBOIOPOIOB (aJIKaHOB). OnpeeseHne Ka4eCTBEHHOIO
COCTaBa OPraHMYECKOro BellecTBa. HernpenenbHble yrieBo10poIbl STHICHOBOTO
psina (ankensl). HenpenenbHble yriaeBOAOPOAbI alleTUIIEHOBOTO psifa (aJKUHBI).
[Muknuyeckue yrieBogopoasl

Cnuptel. IlpenenbHble 0THOOCHOBHBIE KapOOHOBbIE KHUCIOT. JKUpBL YTIeBOBI
.benku

Metannsl

OnemeHThI-MeTaubl. OcCOOEHHOCTH CTpOeHUs uX aToMoB. [lojo)keHne MeTamuioB
B nepuoandeckoi cucreme /.M. MenneneeBa. Kpucrammueckas cTpykrypa
METaJVIOB U €€ BIMSHUE HAa CBOMCTBA BEIECTB. XMMHUECKHE CBOMCTBA METAIUIOB.
DNEeKTpOXUMHUUECKUH psl HanpshkeHud MetaiioB. CrutaBel. Kopposus MeTaios
U CIUIAaBOB. XAapaKTEPUCTUKA S-2JIEMEHTOB [A-rpymnIibl NEPUOINYECKON CUCTEMBI
1 00pa3yeMbIX UMM MPOCTHIX BeleCTB. PacnpocTpanenue B npupoje u
OMONOrHMYeCcKOe 3HAUCHUE MIENOYHBIX MeTayuioB. Metamutsl HA-rpymnmst
nepuoanueckoit cucreMsl .M. MeHeneeBa U uX BaKHEWILIME COCTMHEHUS.
Pacnpoctpanenue u ponps meramuioB [TA-rpynmsl B npupoze. JKecTKOCTb BOJpI.
Ponp Metamnos [1A-rpynmel B )xuBoii npupone. AmoMunuil. Metamiel [VA-
TPYIIBI, TPUHAJISKAIME K p-dJIeMEeHTaM.) MeTasuibl, prHaAIexKamue K d-
anemMeHTaM. JKene3o u ero BaKHEHIINE COETUHEHNS

XuMHA U )KM3Hb

Bemecrsa, BpenHbie Ul 310pOBbs YEI0BEKa U OKpysKarolen cpeasl. [lonmepsl u
KU3Hb. XMMHSI M 3JI0pOBbE ueloBeKa. MuHepaibHble yAOOpeHUs Ha BalleM
ydacTke. XHMMHYECKask TEXHOJIOIUA KaK Hayka. Meramuryprus.
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