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Ha Oa3ze wnentpa «Touka pocra» oOecrnednBaeTcs peaim3anus 00pa30BaATEIbHBIX
OporpaMM  €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOW  HalpaBIEHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSMU 3aKOHOJAATENbCTBA B cdepe
oOpa3oBaHuss M C yueTroM pekoMeHaauuii @enepambHOro omnepaTropa y4yeOHOIo
npeaMeTa « XuMus».

OOpa3oBarenibHas MporpaMma IO3BOJISIET HHTETPUPOBATh pEANTU3YyEMble MOIXOBI,
CTPYKTYpYy M COJEp)KaHUE IpH oOpraHuzaluu oOyuyeHuss xumuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3ze J000ro M3 JOCTYIHBIX y4eOHO-METOAMYECKUX KOMILJIEKCOB
(ITporpamma cooTBeTcTBYET yueOHUKY «Xumus» 8-9 knacc. ABropsl: ['abpuensn O.C.
Xumus, 8kiace, 9 kiace.-M; «Jpoday», 2019r.

1. Ilnanupyembie pe3yabTaThl H3YUYeHHs Y4eOHOr 0 mpeaMera

JIn4HOCTHBIE pe3yJbTaThbl OCBOCHUS MPOrpaMMbl y4eOHOro mpeaMera «XUMHS»
XapaKTEepU3YIOTCA:

o OIpEAEICHHE MOTUBALUH U3YYEHUSI yUeOHOr0 MaTeprana;

o OLICHMBAaHUE YCBAaMBAEMOr0 Y4e€OHOro MaTepuaia, MCXOIs U3 COLUAIbHBIX U
JIMYHOCTHBIX IECHHOCTEW;

o NOBBIIIEHHE CBOEr0 O0Opa3oBaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTU K

U3YYCHHI0O OCHOBHBIX HMCTOPHYECKHUX COOBITHH, CBS3aHHBIX C pPa3BUTHEM XUMHUU U
oO11ecTBa;

o 3HAHUE NTPaBUJI IOBEJICHHUS B UPE3BBIYANHBIX CUTYAITUSAX;

o OLICHMBAHUE COLUMAIbHON 3HAUMMOCTH MPOQPECCUl, CBA3AHHBIX C XUMHUEM;

o BJIaJIEHUE MpaBWiaMu 0€30MacHOro OOpalleHHsl ¢ XMMHUYECKUMHU BELECTBAMH U
000pyIOBaHHEM, MPOSIBJICHUE IKOJIOTMUECKOU KYJIbTYPHI;

J 2PadCcOancKoe 8ochumanue. TOTOBHOCTBIO K BBINOJHEHUIO O005S3aHHOCTEN

rpaXJaHMHA W  peaju3alud ero IpaB, MNpPEACTaBICHHEM 00 OCHOBax
GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUW, TPOIENYp T'PakIaHCKOTO
oOmiecTBa (BbIOOPHI, OMPOCHI U MP.);

° nampuomu4eckoe gocnumanue u Gdopmuposanue POCCULICKOU
udenmuyHocmu: TIPOSBICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHHCKOM
XUMUHU, I[EHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUSIM POCCUUCKUX YYEHBIX W
POCCUNCKON XUMHWYECKON IIKOJbI, K UCIOJb30BAHUIO I3TUX JIOCTHUXKEHUH B JIPYTUX
HayKax M MPUKJIAIHBIX cepax.

° OVX08HOE U HPABCMBEHHOE B80CNUMAHUE Oemell HAd _OCHO8E DPOCCULUCKUX
MPAOUYUOHHBIX YeHHOCmell: TOTOBHOCTBIO K OOCYXJICHHUIO ITHUUECKHUX IpoOJieMm,
CBSI3aHHBIX C TPAKTHUYCCKUM TPUMEHEHHUEM JOCTHKCHHH HayKH, OCO3HAHUEM
BOXHOCTH MOPaJbHO-3TUUYECKUX IMPUHITUIIOB B ACSITEIbHOCTH YU4EHOTO.

° npuobwernue demel K KyabmypHOMY HACAEOUIO (ICmemuieckoe 80Cnumanue):.
CITIOCOOHOCTBIO K 3MOILMOHAIBHOMY U ICTETUUYECKOMY BOCHPHUATHIO XUMHYECKUX
00BEKTOB, 3ajJad, pelIeHUN, pacCyXJCHUU; YMEHUIO BHUIECTh XUMUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE.

° NONYIAPUZAYUSL  HAVYHBIX 3HAHUL __cpedu odemell  (YeHHOCMU _HAYYHO20
NO3HAHUS): OPUCHTAIlMEH B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
NpEeICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeEJIOBEKa, MPHPOJBI U




oO1ecTBa, MOHUMAHUEM HAyKH KaK cephbl YEIOBEUECKON NEATCIHbHOCTH, ITANOB €&
Pa3BHTHUS W 3HAYMMOCTH JUIS Pa3BUTHS UBHJIM3AIUH;, OBJIAJCHUEM SI3BIKOM XHMUHU
U XUMHYECKOW KyJbTypOM KakK CpPEJCTBOM IIO3HAHUS MHPA; OBJIAJACHHEM
MPOCTEUIITMMH HaBBIKAMHU MCCIICI0BATEIILCKON NEATEIbHOCTH.

° dusuueckoe socnumanue U opmuposanue _ Kyabmypwvl __300p06bs__ U
IMOYUOHANBLHO20 011a20N0AY4USA: TOTOBHOCTHIO NPHUMEHSATHh 3HAHWS B HHTEpecax
CBOETO 3JI0POBBS, BEICHUS 3J0pOBOro o0Opa3a JXKU3HU (370pPOBOEC IMHUTAHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W OTIObIXA, peETyIspHas ¢u3ndeckas
aKTUBHOCTH); C(OOPMUPOBAHHOCTHIO HaBBIKA peIeKCHUM, TPHU3HAHUEM CBOETO ITpaBa
Ha OIMMOKY U TAKOTO JKE TpaBa JPyroro 4eioBeka.

° mpyoogoe 8ocnumaHnue u npo@eccuoHaibHoe camoonpedeienue. yCTaHOBKON
Ha aKTHBHOE Yy4YacTHE B PCEIICHUU NPAKTUYCCKHX 3aJad €CTCCTBEHHO-HAyIHOH
HAaIpaBJICHHOCTH, OCO3HAHHEM BaXHOCTH OOpa3oBaHHUS HAa NPOTSKCHUU BCEH
KU3HU IS yCHEMHOW mpoPecCHOHATBHONW JEATEIBHOCTH W  Pa3BUTHEM
HEOOXOJAUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM W IMOCTPOCHHUEM HWHIWBUIYaJIbHOMN
TPACKTOPUHM OOPA30BaHUS M KU3HEHHBIX IJIAHOB C Y4E€TOM JMYHBIX HHTEPECOB U
OOIIIECTBEHHBIX TOTPEOHOCTEH.

° 9KO0JI02UYecKoe gocnumanue: OPUCHTAIIMEH Ha TPUMEHEHUE IOJIYYSHHBIX
3HAHMH JUIS pEIICHHS 3ajJa4 B OOJIACTH COXPAaHHOCTH OKPYXKaIIEeH CpeJbl,
IJJAHUPOBAHUS IIOCTYNIKOB M OIGHKM WX BO3MOXHBIX TIOCIACACTBHH s
OKpYXKarIIel Cpeabl; OCO3HAaHWEM TJI00aJbHOTO XapakTepa JAKOJIOTHYECKUX
npoOjieM M TyTe HUX peIIeHus; TOTOBHOCTbIO K JEHCTBHSAM B YCIOBHSIX
HEOMPEACIEHHOCTH, TIOBBIMICHUIO yPOBHSA CBOEH  KOMIIETEHTHOCTH  depe3
MPAKTHYECKYIO NIEATEIbHOCTh, B TOM YHCIIC YMEHHE YYUTHCS y APYTUX JFOICH,
pUOOPETaTh B COBMECTHOM JIEATCILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTSHITUH
U3 OIBITA JPYTUX; HEOOXOAUMOCTHIO B (DOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCJIC
bopMyIMpOBaTh UJIEH, MOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHHUIX, B TOM YHCIIC
paHee HE M3BECTHBIX, OCO3HaBaTh JCOUINUTHI COOCTBEHHBIX 3HAHMU U
KOMITETEHTHOCTEH, TIJIAHUPOBAaTh CBOE pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYaIlMI0, BOCIPHUHUMATh CTPECCOBYIO CHUTYaI[MI0 KaK BBHI3OB,
TpeOyomuil KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS W JICUCTBUSA,
bopMyIHMpPOBATh M OICHUBATH PUCKH U MOCIEICTBHS, (OPMUPOBATH OIIBIT;

° cOPMHUPOBAHHOCTh ~ AHTUKOPPYINIIMOHHOTO  MHPOBO33PEHHMSI M IIPaBOBOM
KYJIbTYpBHI, MOBBIIICHHE YPOBHS TIPABOCO3HAHMS TpPaXKIaH | IOMYJISpH3aIis
AHTUKOPPYMIIMOHHBIX CTAaHAAPTOB MOBEICHHS, OCHOBAHHBIX HA 3HAHUSX OOIIMX TPaB U
00s13aHHOCTEH:

-yCBOGHHE T'YMaHUCTHUYCCKUX, JCMOKPAaTHYECKMX M TPAJUIHOHHBIX I[ICHHOCTEH
MHOTOHAITMOHATBHOT'O POCCUMCKOTO OOITECTRA;

-OCBOCHHE COIMAIbHBIX HOPM, IIPaBUJI TTOBEACHUS, pojiel U GOopM COLMAIbHON KU3HU B
rpynmnax u cooOIecTBax, BKII0UYas B3POCIbIC U COITMATbHBIE COOOIIECTRA,;

-pa3BUTHE MOPAILHOT'O CO3HAHUS M KOMIICTCHTHOCTH B PEIICHUU MOPATBHBIX MPOOIIEM
Ha OCHOBE JIMYHOCTHOIO BbIOOpa, ¢OpMUpPOBAaHHWE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOTO TIOBEJACHHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHBIM TTOCTYITKAM;

-opMHupOBaHNE OCHOB ITPABOCO3HAHMS JIJII COOTHECEHHUS COOCTBEHHOT'O IMOBEACHUS U
MOCTYIIKOB JIPYTUX JIFOJCH C HPAaBCTBCHHBIMHM IICHHOCTSIMH M HOpPMaMHU TTOBEICHHS,




YCTaHOBJICHHBIMH 3aKOHOJATENbCcTBOM Poccuiickoit ®Dexnepanuu, yOeKIEHHOCTH B
HEOOXOJMMOCTH 3aIlMILIATh IPAaBONOPSAOK IPAaBOBBIMU CIOCOOAMH M CpENCTBaMH,
YMEHUU PpEAIN30BbIBATh OCHOBHBIE COLMAIBHBIE POJIM B IpEHeNax CBOEU
JI€eCIIOCOOHOCTH.

JIMYHOCTHBIMU  pe3yJIbTATAMM  M3YYEHHsS MNpeaMmMera «XUMHsD»  SBISIOTCA
CIIEAYIOIUE YMEHUS:

8-u xnacc

Oco3HaBaTthb CAWMHCTBO MW MCJIOCTHOCTb OKPYXAIOWICro MuHupa, BO3MOXKXHOCTH €TI0
ITO3HABAEMOCTH B O0BICHUMOCTH HAa OCHOBE ,IIOCTI/DKGHI/II\/'I HAayKH.

[TocTeneHHO BbICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE:

- OCO3HAaBaTh MOTPEOHOCTh U TOTOBHOCTH CaMOOOPA30BaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITENTbHOM /I€ATEIbHOCTH BHE LIKOJIBL;

- OLICHUBATh KU3HEHHBIE CUTYAIIMU C TOUKHU 3pEHUs 0€30MacHOoro o0pasa KU3HH U
COXpaHEHUs 37J0POBbS;

- OLICHHUBAThH YKOJIOTMUECKUN PUCK B3aMMOOTHOIIIEHUH YeIOBEKa M MPUPO/IbI.
®opMHpOBaTh JKOJOTHYECKOE MBIIIJICHHE: YMEHHE OIEHUBATh CBOIO JCSITENHbHOCTh U
HOCTYIKU APYTHX JIIOJEH ¢ TOYKU 3pEHUS] COXPAHEHUsSI OKPY>KAIOIIel Cpebl - rapaHTa
KU3HU U OJaronoixy4us Jiroaei Ha 3emie.

9-u knacc

[TocTeneHHO BbICTpauBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHHE:

- 0CO3HaBaTh COBPEMEHHOE MHOrooOpa3ue THUIIOB MHUPOBO33PEHUS, OOILECTBEHHBIX,
PEITUTHO3HBIX, aTEUCTUUECKUX, KYIbTYPHBIX TPaJAULIUNA, KOTOPBIE OMPENESIOT pa3HbIe
OOBSICHEHHS POUCXOSIIET0 B MUPE;

- ¢ Y4ETOM 3TOr0 MHOT00Opa3us MOCTENEHHO BhIPabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA
OCHOBHBIE KU3HEHHBIE BOTIPOCHI, KOTOPHIE CTABUT JIMUHBIHN KU3HEHHBIH OIBIT;

- YYUTHCS MIPU3HABATH MPOTHBOPEUNBOCTh W HE3aBEPIIEHHOCTH CBOMX B3TIISIOB HA MHP,
BO3MOKHOCTh MX U3MEHEHUSI.

VY4uThCcsl HKCIONB30BaTh CBOM B3IVISLABI HAa MHUP A OOBSICHEHMS pa3lIUYHBIX
CUTYAIUil, pellieHUs] BOZHUKAIOLIUX [TPOOJIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4aTh B YUEOHUKAX IO PA3HBIM MpEAMETaM
MaTepuan (U3 MakCUMyMma), UMEIOIINNA OTHOILIEHUE K CBOMM MHTepecaM. Vcmonb30BaTh
CBOM MHTEpECHl [yl BbIOOpa MHAMBHUIYAJIbHOM OOpa30BAaTENbHOW TpPAeKTOpPUH,
NOTEHIIMANBbHON  Oyaymieil mpodeccid W COOTBETCTBYIOIIETO — MPOQPHILHOTO
oOpa3zoBaHus.

[IprnoOperaTh ONBIT y4acTHUs B J€NIaX, IPUHOCIIINX MOIb3Y JIFOIAM.

Y4uThCcsi ~ CaMOCTOSATENbHO  BBIOMpaTh  CTWJIb  TOBEACHUS,  IPUBBIYKH,
obecrnieunBaronue 0Oe30MacHbli 00pa3 JKU3HU U COXPAHEHHE 37J0POBbsi — CBOETO, a
TaKKe OJIM3KUX JIIOJIEH U OKPYKAIOIIIHX.

YYUTBCSI CAMOCTOATEIBHO MPOTUBOCTOATH CHTYAIHSIM, TPOBOIMPYIOIIUM HA MOCTYITKH,
KOTOpbIE YIPOKarOT 0€30MacHOCTH U 3/10pOBbI0. BbIOUpaTh MOCTYNKH, HAlLIEJICHHBIE HA
COXpaHeHHEe M OEepeKHOe OTHOIIEHHE K TpUpojie, OCOOEHHO »KUBOHM, wu3oderas
IPOTUBOIOJNIOXKHBIX ~ MOCTYINKOB, IIOCTEIEHHO y4aCch M OCBauBas CTPaTErHio



pallMOHAILHOTO  MPHUPOAOIOJB30BaHUA. YUHUThCS yOeXKIaTh JpYrux Jiojed B
HEOO0XOAMMOCTH OBJIICHUS CTPATETUEN palliOHAIBHOIO IPUPOIOIOIb30BaAHUS.

Hcnonb30BaTh HKOJOTMYECKOE MBIIIIEHUE Ul BBIOOpAa CTpPATErMM COOCTBEHHOI'O
IIOBEJCHUs B KAUE€CTBE OJJHOM U3 LICHHOCTHBIX YCTaHOBOK.

Memanpeomemmnuwie pe3ynromamaol:

Pecynamusnwvie

Obyuarowuiicss NOIYYUM 803MONCHOCIL OJis1 (POPMUPOBAHUSL CTLEOVIOUUX PecYTISIMUBHBIX
YVI:

° LeJenojiaranie, BKJIIOYash TIOCTAHOBKY HOBBIX ILieJied, TpeoOpa3oBaHue
MPAKTUYECKOM 33aJa4yd B I[IO3HABATEIIbHYIO, CAMOCTOSITEJIbHBIM aHAIN3 YCJIOBUM
JOCTHKEHUS LIEJIM HA OCHOBE YU€Ta BBIJCICHHBIX YUYUTEIEM OPUEHTUPOB JICUCTBHUS B
HOBOM Y4€OHOM MaTepHae;

o TJIAHUPOBAHUE MTYyTH TOCTHKCHHUS TIEJICH;

o YCTaHABJICHHUE IICJIEBBIX MPUOPHUTETOB, BBIJCICHHE aTbTEPHATHBHBIX CIIOCOOOB
JTOCTHKEHUS 1IeJIU U BBIOOP Hambosee 3(hPeKTUBHOTO Cr1ocooa;

o YMEHHE CAaMOCTOSITEIHbHO KOHTPOJUPOBATH CBOE BPEMSI U YIIPABIISATh UM,

o YMEHHE MPUHUMATh PEIIEHUS B MPOOJIEMHON CUTYaITUH;

o MOCTAHOBKA YYEOHBIX 3a/lay, COCTaBJIEHWE IUIAaHa U IOCJIEI0BATEIIbHOCTH
JICUCTBUIA;

o opranusaiusi pabo4ero Mecra py BBIITOJIHEHUH XUMUUYECKOT'0 SKCIIEPUMEHTA;

o MIPOrHO3UPOBAHUE PE3YyJIbTATOB O0YUYEHUS, OIICHUBAHUE YCBOCHHOTO MaTepuala,

OIICHKA KadyeCcTBA W YPOBHS TMOJYYCHHBIX 3HAHUM, KOPPEKIMs IUIaHAa U CIocoda
JEeUCTBUS TIPU HEOOXOAUMOCTH.
Io3nasamenvhble

Obyuarowuiicst noyYUm 803MOHNCHOCHb OJisl (POPMUPOBAHUSL CTLEOYVIOUUX NO3HABAMENb -
Hoix YV/I:

o TIOVCK W BhIICNIeHHEe HH(OopMaIny;

o aHaJIN3 YCIIOBUW W TpeOOBaHUM 3a7add, BHIOODP, COMOCTABJICHUE U O0OOCHOBAHUE
crioco0a penieHus 3a1a4u;

o BbIOOp HambOosiee 3((HEKTUBHBIX CIIOCOOOB pelIeHUs 3aJadyd B 3aBUCHMOCTHU OT
KOHKPETHBIX YCIIOBUH;

o BBIJIBIDKEHUE ¥ 000CHOBaHUE THITOTE3bI, BEIOOD crtocoda €€ MpOBEpKY;

o CaMOCTOSITETIbHOE CO3[IaHUE aIrOpUTMa JAEATEIbHOCTH IMPH PELICHUU MpodsieM
TBOPYECKOTO U IMTOMCKOBOTO XapaKTepa,;

o YMEHHUS XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM;

o OIMCBHIBAHUE CBOMCTB: TBEP/BIX, )KUJKHUX, Ta3000pa3HBIX BEIIECTB, BbIICICHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

. M300paK€HUE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMHUUYECKUX (PopMyIT
U CYITHOCTH XMMHUUYECKUX PEAKIIUi C TOMOIIBI0 XUMUUYECKUX YPAaBHEHUI;

o MpoBeJieHNE HAONIONCHUM, ONMUCaHWE TPU3HAKOB MW  YCJIOBUM TEUYEHUS

XUMHUYECKHUX PEAKLHM, BBIMOIHEHUE XUMUYECKOTO SKCIEPUMEHTA, BBIBOJABI HA OCHOBE
aHaJM3a HaOMIOAEHUM 3a SKCHEPUMEHTOM, pElIeHUE 3a/]ad, MOJyYEeHUE XMMHYECKOU
uH(bOpMAIUH U3 PA3TUYHBIX HCTOUHUKOB;

o YMEHHE OPraHU30BbIBATh UCCIIEIOBAHUE C LENbIO TPOBEPKH TUIIOTES;



o YMEHHUE JeNIaTh YMO3aKIIOUeHHUs (MHIyKTHBHOE U TI0 aHAJIOTUH) U BBIBOJIBL;

o yMeHHE OOBEKTHBHO OIICHWBATh WH(OPMAIIMIO O BEIIECTBAX W XUMHUYECKUX
nporieccax, KpUTUIECKH OTHOCHTHCS K TICEBIOHAYTHON MH(POPMAITUH.
Kommynukamusnuie

Obyuarowuiticss ~ nOAYYUm  B03MONCHOCMb 0N (QOPMUPOBAHUSL  CLEOVIOUWUX
KoMMmyHukamugnvix YVJ/I:

L4 IIOJJHOC M TOYHOC BBIPAKCHHC CBOHUX MBICJIEE B COOTBETCTBUHM C 3agadyaMu Hu
YCIIOBHUSIMH KOMMYHUKAIIUW;
L4 AJICKBATHOC HCIIOJIb30BAHHUC PCUCBLIX CPCACTB JId Yy4aCTHA B JUCKYCCHHU U

apryMeHTaIlii CBOEH TMO3WUIUH, yMEHHE TMPEACTaBISATh KOHKPETHOE COACpKAHHE C
COOOIIEHHEeM €ro B THCbMEHHOW U YCTHOM (opme, OmpenereHne Crnoco0oB
B3aMMO/ICUCTBUS, COTPYIHUYECTBO B TIOMCKE U cOope nH(popMannm;

o OIpeielieHre CIoCO00B B3aWMOJAEUCTBHUSA, COTPYAHMUYECTBO B TMOHUCKE U cOope
uHpopManuy, ydacTHe B JHaJOre, IUJIAaHUPOBAHHWE OOIMX CIOCO00B pPaboTHI,
MPOSIBJICHUE YBAXKUTEIHHOTO OTHOILICHUS K JPYTUM Y4allluMCS;

o ONMHMCAHHUE COJEP>KAHUS BBIMIOJIHAEMBIX JCHCTBUH C 1E€JbI0 OPUEHTHUPOBKU B
MIPEIMETHO- MPAKTUICCKON IeITeTLHOCTH,

o YMEHHSI YYUTHIBaTh Pa3Hble MHEHUS M CTPEMUTHCA K KOOPAMHAIIUU PA3TUYHBIX
MO3UIUN B COTPYIHHYECTBE;

o dbopMyIMpoBaTh COOCTBEHHOE MHEHHE U TO3MIMIO, AapryMEHTHpPOBaTh W
KOOPAWHUPOBATh €€ C TO3MIUSAMH IMApTHEPOB B COTPYAHHUYECTBE IPH BBIPAOOTKE
O0I11ero peleHusl B COBMECTHOM J1€ATEIbHOCTH;

o OCYIIECTBJIATh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B  COTPYAHUYECCTBE
HEOOXOIUMYIO B3aMMOIIOMOIIIb;

o IJIaHUPOBATh OOIIHME CIOCOOBI pabOThI, OCYIIECTBIATH KOHTPOJb, KOPPEKIIHUIO,
OLICHKY JIEHCTBUI MapTHEPA, YMETh yOEKIaTh;

o UCIIOJIb30BaTh aJICKBATHBIC SA3BIKOBBIE CPEICTBA JIJIsi OTOOPaXKEHUS CBOUX YYBCTB,
MBbICIIEd, MOTMBOB M NOTpeOHOCTEN; OTOOpakaTh B peuu (OmucaHue, OObSICHEHHE)
COJIEp’)KaHUE COBEpUIAEMBIX JEUCTBUM, Kak B (OpMe TPOMKON COIMATU3UPOBAHHON
peuu, Tak v B popMe BHYTPEHHEH peun;

o pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, WCTOJB3YyS CPEICTBA YCTHOW W
MMCbMEHHOW KOMMYHHKAIIUU MPpU paboTe ¢ TeKCTaMu Y4eOHHWKA W JTOTIOTHUTEIBHOU
JUTEPATypOH, CIPAaBOYHBIMHU TaOJIMIIAMH, MPOSBISATH TOTOBHOCTh K YBAKEHUIO HMHOM
TOYKH 3PEHUS TIPU OOCYX IACHUU PE3yIbTATOB BHITIOJIHEHHON pabOTHI.

o CO3/1aBaTh pa3jIMYHbIE XUMUYECKHE OOBEKTHI C MCIIOJIb30BAHHUEM BO3MOKHOCTEH
CTHEITUATBHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;

o co3naBaTh Tpaduyeckue OOBEKThl C HCIOJIb30BAHUEM CIEIUATU3UPOBAHHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB M YCTPOMCTB.

o WCIIOJIb30BaTh pPa3IMUHbIE TPHEMBI TOWCKa wWHpopMmanuu B VHTEpHETE,
MTOVICKOBBIC CEPBUCHI, CTPOUTH 3amlpOChl I MOWCKa WH(OpPMAIMA W aHAIM3UPOBATH
pe3yJIbTAThI TIOUCKA,

o UCIOJIb30BaTh MPUEMBI TTOMCKAa MH(GOPMAIIMA Ha MEPCOHAILHOM KOMIIBIOTEPE, B
nH(OPMAIIMOHHOH CpeJie YUpeKACHUS U B 00pa30BaTEIbHOM MPOCTPAHCTBE;
o WCIOJIb30BaTh PA3IMYHbIe OMOTUOTEYHBIE, B TOM YHUCIE DJIEKTPOHHbIE, KaTaJoru

JUTS TIONCKA HEOOXOIMMBIX KHUT



J BBOJWTH pPE3ylbTaTbl W3MEPEHUH U JApyrue UUQpOBBIC JMaHHBIC Ui UX
00paboTKH, B TOM UHCJE CTATUCTUYECKON 1 BU3yaIU3aIliy;

J IPOBOJIUTH 3KCIIEPUMEHTHI M HCCICIOBAaHMS B BUPTYAIBHBIX J1a00OpATOPUSIX IO
€CTECTBCHHBIM HayKaM.

Ilpeomemmnuwie pesynomamot:

Obyuarowuiics Hay4umcs:

o XapaKTepU30BaTh OCHOBHBIE METOABI TIO3HAHUS: HAONIOJEHHE, H3MEpPEHHUE,
HKCIEPUMEHT;

o OIMCHIBATh CBOWCTBA TBEPHABIX, JKUIKHX, ra3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIECTBEHHBIE MPU3HAKH;

o pacKpbIBaThb CMBICJ OCHOBHBIX XHMHYECKUX MOHSITHH «aTOM», «MOJIEKYJay,
«XUMHUYECKUH 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEI[ECTBO», «BAJIEHTHOCTD »,
«XUMUYECKas peakilus», UCMOJIb3ys 3HAKOBYIO CUCTEMY XUMUMU;

o pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS! MacChl BEIIECTB, IOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHOU TeopuH;

pa3nnyaTh XUMUYECKHE U PU3NYECKUE SIBIICHUS,

HA3bIBaTh XUMUYECKHUE IJICMEHTHI;

OIpENIENSITh COCTaB BEIIECTB MO UX GopMYyIaM;

OIPEEIISATh BAJICGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSIX;

OTPEACIISATh TUIl XUMUYECKUX PEaKITUi;

HA3bIBaTh MPU3HAKU W YCJIOBHSI MPOTEKAHNUS XUMHUYECKUX PEaKIIHii;

BBISIBIIATH MPU3HAKU, CBUCTEIHCTBYIOIINE O MPOTEKAaHNH XUMUYECKOW PEaKIIuu
TIPH BBITOJTHCHHUM XUMHYECKOTO OITBITA;

o COCTaBJIATh (POPMYJIbl OUHAPHBIX COCTMHEHUI;

o COCTaBIISITh YPABHEHUSI XUMUYECKUX PEaAKITUH;

o coOroaTh paBwiia 0€30MacHOM pabOTHI IPU MPOBEJCHUH OIBITOB;

o M0JIb30BaThCs JTA0OPATOPHBIM 00OPYIOBAHUEM U TTOCYI0M;
[ ]
[ ]
[ ]

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
BBIYHCIIITh MACCOBYIO JIOJIF0O XUMUYECKOT0O AJIEMEHTA 10 (hOPMYJie COCTUHEHNUS,
BBIYHCIIATh KOJMYECTBO, OOBEM WJIM MAacCy BEIIECTBA MO KOJUYECTBY, 00BEMY,

Macce peareHTOB WU IPOJYKTOB PEAKIINH;

o XapaKTepru30BaTh (U3MUECKHE W XHUMHUYECKHE CBONCTBA TMPOCTHIX BEIIECTB:

KHCJIOPOJIa U BOJOPOJIA;

M0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO;

pacrio3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KHUCIOPO/, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOTaJIpo;

PacKpbIBaTh CMBICI MOHIATHH «TEMI0BOM A3(D(PEKT peakumy», «MOJSIPHBIN 00BEMY;

XapaKTepu30BaTh (PU3NUECKUE U XUMUUECKHE CBOMCTBA BOBI,

PACKpBIBAaTh CMBICI MIOHSATHS «PACTBOP»;

BBIYUCIIATH MAaCCOBYIO JOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

IPUTOTOBJISATH PACTBOPBI C ONPEAECIEHHOW MacCOBOM JOJIEM PacTBOPEHHOIO

BEILIECTBA;

o HAa3bIBaTh COCAMHECHUS N3YYEHHBIX KJIACCOB HEOPIraHNMYECKUX BEIIECTB;



° XapaKTepu3oBaTh (U3UYECKHE M XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHI0B, KUCIOT, OCHOBAaHHM, COJIEH;

o OIPENEIATh MPUHAIIEKHOCTD BEIIECTB K OMPEAECIEHHOMY KJIACCy COCTUHEHUM;

J COCTaBJISITh (POPMYJIbl HEOPrAaHUYECKUX COETMHEHNN U3YyYEHHBIX KJIACCOB;

J IIPOBOAUTH OMNBITHI, MOATBEP)KIAOIINE XWMHUYECKHE CBOMCTBA H3yYEHHBIX
KJIACCOB HEOPraHUYECKUX BEILECTB;

o pacrno3HaBaTh OIBITHBIM ITyTEM PacTBOPbI KUCIOT M LIEJIOYEW IO M3MEHEHUIO
OKpPaCKH MHAUKATOPA;

o XapaKTEepU30BaTh B3aUMOCBA3b MEXY KJIaCCAMH HEOPTaHUYECKUX COCAMHEHUM;
o packpbiBaTh cmbich [lepuoanueckoro 3akona .M. Menneneena;

o OOBACHATH (PU3MUECKUN CMBICT aTOMHOTO (IOPSIAKOBOT0) HOMEPAa XMMHUYECKOTO
AJIEMEHTA, HOMEPOB IPYIIbI U Ilepruoa B nepuoguueckon cucreme .M. Menneneena;

o OOBSCHATH 3aKOHOMEPHOCTU U3MEHEHHUS CTPOCHHSI AaTOMOB, CBOMCTB 3JIEMEHTOB B
npenensax MajlblX NEPUOJIOB U TJIABHBIX IMOATPYII;

o XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOAOPOJA 0 KajbliMs) HA OCHOBE

UX TIOJIO)KEeHHsT B nepuoanudeckoir cucreme JI.M. MenneneeBa u 0coOEHHOCTEN
CTPOEHUS UX aTOMOB;

° COCTAaBIIATh CXEMBbI CTPOCHHUSI aTOMOB NEPBBIX 20 3JIEMEHTOB IMEPUOAUYECKON
cucremsbl JI.1. Menaeneena;

° pPacKpbIBaTh CMBICI TIOHATHI: «XUMHUYECKAs CBSA3BY, «AJIEKTPOOTPULIATEIHLHOCTY;
° XapaKTepU30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAUINYECKON PEIIETKY;

° ONPEACIISITh BUJ XUMHUYECKOU CBSI3U B HEOPTAaHUUECKUX COCTUHEHUSX;

° n300pakaTh CXEMbl CTPOCHHS MOJIEKYJl BEIIECTB, OOpPa30BAaHHBIX pPa3HLIMU
BUJAMHU XMMHYECKUX CBS3€EH;

° PacKpbIBaThb CMBICII MOHATHH «HOH», «KATHOH», «AHUOHY», <(OIJIECKTPOJUTHD,

KHEIJICKTPOIUTBD», <«OBJICKTPOIUTHYCCKAA AUCCOOHAlUA»), «OKHCIUTCIIb», <«CTCIICHb
OKHCJICHUS) «BOCCTAHOBUTCJIb», «OKHUCIICHUEC), «BOCCTAHOBJICHHUEC),

o OIPEJICIIATh CTEIICHh OKHMCIICHHS aTOMa 3JIEMEHTA B COSAMHEHUH,
° PacCKpbIBATh CMBICII TCOPHH IJICKTPOJTUTHICCKON TUCCOIUALINH;

° COCTaBJISATh YPAaBHEHUS DJIECKTPOJUTHUYECKON JTUCCOIMALIMM KHUCIIOT, IIEIOYEH,
coJieii;

° OOBSACHATH CYIIHOCTb IpOIecCa DJICKTPOJUTUUECKON THUCCOIUALMM U PEaKIui
MOHHOI'0 OOMEHa;

° COCTaBIIATH MOJTHBIC U COKPAIICHHBIE HOHHBIC YPABHEHHS peaKIluiu 0OMeHa,

° OIpeIEATh BO3MOKHOCTh ITPOTEKAHUSI PEAKIIUi HOHHOTO OOMEHa,

° MPOBOJIUTh PEAKIIUM, TOATBEP)KIAIOIINE KAdeCTBEHHBIH COCTaB pa3IMYHBIX
BEIIIECTB;

o OTPEJIEIATh OKUCIUTEIb U BOCCTAHOBUTEIIb,

o COCTaBIISATh YPaBHEHUS OKHCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA;

° Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEAKIHH;

° KJIACCU(HUITUPOBATh XUMUYCCKHUE PEAKITUH 10 PA3TMIHBIM ITPU3HAKAM;

° XapaKTEePU30BaTh B3aHUMOCBS3b MEXKIY COCTaBOM, CTPOSCHHEM W CBOMCTBaMH

HEMETAJIIOB;



o MPOBOAUTH OMbBITHI MO TOTYYEHUIO, COOMPAHUIO U HU3YYCHUIO XUMUYECKHX
CBOMCTB ra3000pa3HBIX BEIIECTB: YTIIEKHUCIIOTO ra3a, aMMHUaKa,

o pacro3HaBaTh OMBITHBIM IYTEM Ta3000pa3Hble BEIIECTBA: YIJIEKUCIBIM raz u
aMMMUaK;

o XapaKTEpPU30BaTh B3aWUMOCBS3b MEXKIY COCTaBOM, CTPOECHHEM M CBOMCTBaAMHU
METAJLIOB;

o Ha3bIBaTh OpPraHWYECKHE BeEIIeCTBa MO X (opMmyne: MeTaH, 3TaH, STUJICH,
METAHOJI, JTaHOJ, TJULUEPUH, YKCYCHas KHUCJIOTa, AaMHUHOYKCYCHas KHCJOTa,
CTEapUHOBAs KMCIIOTA, OJIEMHOBAs KHUCJIOTA, TJIFOK034;

o OLICHMBATh BJIUSHHE XUMHUYECKOTO 3arpsi3HEHUs OKpYXawllell cpeapl Ha
OpraHH3M YeJIOBEKa,

o IPaMOTHO OOpaIaThCs C BEMIECTBAMHU B MIOBCETHEBHON KU3HH

o OIPENEATh BO3MOKXHOCTh MPOTEKAHUS PEAKIUA HEKOTOPBIX MpPEeICTaBUTENEH

OpraHWYECKUX BEUIECTB C KHUCIOPOJIOM, BOAOPOAOM, METaUlaMH, OCHOBAaHUSIMU,
raJIoreHaMH.

Obyuarowuticst noay4um 803MOHNCHOCMb HAYUUMbCAL:

o BBIIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIOTE3bI 0 XUMUYECKUX CBOMCTBAX
BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CLHOCOOHOCTH BCTYNaTh B XUMHUUYECKHUE
peaKkiuu, 0 XapakTepe 1 MpoAYyKTaX pa3IuYHbIX XUMUUECKUX PEaKIIHii;

o XapaKTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHABIIUBATh
MPUYUHHO-CJICJICTBEHHBIE CBS3U MEXKIY JAaHHBIMU XapaKTEePUCTUKAMU BEIIECTBA;

o COCTaBJISTh MOJIEKYJIIPHbIC U TIOJHBIE WOHHBIE YPaBHEHHS IO COKPAILEHHBIM
WOHHBIM YPaBHEHUSIM;

o MPOTHO3UPOBATh CIIOCOOHOCTHh BEIIECTBA TMPOSBISATH OKUCIUTEIbHBIE WU
BOCCTAaHOBHTEJIbHBIE CBOMCTBA C YUETOM CTETICHEW OKHCIICHHS DJIEMEHTOB, BXOJSIIUX B
€ro COCTaB;

o COCTaBJIATh YpPaBHEHUS peaKIui, COOTBETCTBYIOIIUX IOCJIEA0BATEILHOCTH
MpEeBpaIeHN HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX KJIaCCOB;

o BBIJIBUTaTh M  TPOBEPSTh OAKCIEPUMEHTATBLHO THUIIOTE3bl O pe3yibTaTax
BO3/ICHCTBUS Pa3TUYHBIX ()aKTOPOB HA M3MEHEHNE CKOPOCTU XUMUYECKON peaKIlny;

o UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA JUISI  OKOJOTMYECKH TI'PaMOTHOIO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

o UCIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIMU IMPH BBIMOJIHEHUH

IIPOCKTOB H y‘—IC6HO'I/ICCHCI[OBaTeJ'IBCKI/IX 3aaaqd IO M3YUYCHHIO CBOﬁCTB, croco0oB
IMOJIYYCHHA U PACIIO3HABAHUS BCUICCTB,

o O00BEKTUBHO OIICHUBATH WH()OPMAIIHIO O BEIIECTBAX U XUMUYECKUX TPOIECcCax;

o KPUTUYECKA OTHOCUTBLCS K IICEBIOHAYYHOW HWHGOpPMAIHK, HET0OPOCOBECTHOM
peKJiame B CpeicTBaXx MaccoBOi MHGOpMaIuy;

o OCO3HaBaTh 3HAYCHHE TEOPETHUYECCKUX 3HAHWK 10 XUMHH JJIS TPAKTHICCKOU
NeSITeTbHOCTH YEJIOBEKa,;

o CO3/1aBaTh MOJICIHM W CXEMBI JUIS PEIIeHUs y4eOHBIX M MO3HABaTEIbHBIX 3a]1ad;

NOHUMAaTh HEOOXOAMMOCTh COOJIIOJICHUS MPEANUCAHUMN, MTpejlaraéMbIX B HHCTPYKLIUAX
M0 MCTOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUHU U JIP.

2. Conepsxkanue yueOHOro npeaMmera



8 kiace
1. Conep:xkanue yueOHOro npeamMera, Kypca
8 kuacc

1. HayaibHble NOHATHSA U 3aKOHBI XUMHUH (174)

Tena u BemectBa. CBOKCTBA BEIIECTB. JTAJOHHbBIE (DU3MUYECKUE CBOMCTBA BEILIECTB.
Marepuansl u MarepuasioBesieHue. Poiab XMMHHM B JKU3HM COBPEMEHHOI'O OOILECTBA.
OTtHormieHre 001IecTBa K XUMHH: XeMODHIU U XeMo(hoOusl.

Metoasl u3yuenuss xumuu. HabOmogenue. OxcrnepuMeHT MojenupoBaHue.
Mopnenu maTepHanbHbIE U 3HAKOBBIE WM CUMBOJIBHBIE.

l'azpr.  JKupkxoctu. TeEpaple BemecTBa. B3anmMmHblE Tepexonbl  MEXAY
arperaTHbIMA COCTOSTHUSIMM BEILIECTBA: BO3rOHKa (cyOiuMManus) W JecyOnumanus,
KOHJIEHCAIUs U UCIIapEHUE, KPUCTAIUIM3ALMS U TIJIaBJICHUE.

dusnyeckue ABJICHUA. HUCThIE BEIIECTBA U CMECU. [ OMOIE€HHBIE U TE€TEPOTreHHbIE
cmecu. CMecu razooOpasHble, kuakue M TBEpAble. CrocoObl pa3ieneHus CMecei:
NEePeroHka, WIM AUCTWUIALNSA, OTCTauBaHUE, (UIBTPOBAHUE, KPUCTAIIM3AIUS WU
BblMapuBaHue. Xpomartorpadus. IIpumeHeHne >3Tux cHnoco0OB B J1AOOpPATOPHOH
NPaKTHKE, HAa TPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE 3JEMEHTHL. ATOMBI U MOJIEKYJbL. [IpoCThie U CIOKHBIE BELECTBA.
Amtorponus Ha npuMepe Kuciopoga. OCHOBHBIE ITOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO
yuenus. onbl. BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS.

3HaKku (CUMBOJIbI) XUMUYECKHUX 3J1eMeHTOB. MH(popMaiusi, KOTOpYIO HECYT 3HAKU
XUMHUYECKUX AJIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX XMMUYECKHUX JJIEMEHTOB.
[lepuoguueckas  Tabiumua  xumudeckux — anementoB . WM. Mengeneesa:
KOPOTKOIIEPUOIHBIN U JUIMHHOIIEPUOIHBIN BapuaHTsl. [lepronasl u rpynnsl. ['nmaBHas u
noOouHasi noArpynnsl Wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumunueckue ¢Gopmynsl. HWuaekcbl u kodpuuuentel. OTHOCHUTENbHAs
MOJIEKYJIsipHass Macca. MaccoBasgs [0l XMMHYECKOTO JJIEMEHTAa B COCIMHEHMH.
HNudopmartius, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI.

BanentHoctb. CTpyKTypHBIE (OPMYJIBI. XUMUYECKHUE JIEMEHTHI C TIOCTOSIHHON U
NEePEMEHHOM BaJ€HTHOCTHIO. BbIBOn (opMynbl COeAMHEHUS 1O BaJCHTHOCTH.
OnpeneneHre BaJCHTHOCTH XMMHYECKOTrO dJieMeHTa 1o (¢GopMyle BellecTBa.
CocraBieHue Ha3BaHUN COCIMHEHHUM, COCTOSALIUX U3 JIBYX XMMUYECKHUX 3JIEMEHTOB, 110
BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

XuMHu4ueckue peakiuu. PeareHTsl U NpoayKThl peakuuu. [Ipu3Haku XUMUYECKUX
peakuui. YcinoBus HMX NPOTEKAHUS W HOpekpamieHus. Peakuum  ropeHus.
DK30TEpMUYECKHE U HIOTEPMUYECKHE PEAKIIHH.

3aKOH COXpAaHEHMS Macchl BeHIECTB. XHMMHUYeCKHMe ypaBHeHMs. (CocTaBicHHE
XUMHYECKHUX ypaBHeHHH. NHpOopMalius, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanuss XUMUYECKHX pEaKUUMid IO COCTaBy M YHUCIY pPEareHTOB U
OPOAYKTOB. THUIIBI XMMHUYECKUX peakuuil. Peakiuum coeauHEeHus, pa3ioXKeHus,
3aMelleHus U oomeHa. KatanusaTopsl U Katanus.

JleMmoHCcTpanum.
e Komnekuus MarepralioB U U3AENIANA U3 HUX.
e Mogaenu, uCnoJib3yeMbIe Ha YpoKax (PU3MKH, OMOJIOTUHU U Teorpaduu.
e OObBEMHBIE U MIAPOCTEP’KHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEILECTB.
e Mojenu KpUCTANIMYECKUX PEILIETOK.
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CoOupanue npudopa AJis MOJy4€EHUs ra3a v IPOBEpKa €ro Ha FTepMETUYHOCTb.
Bosronka cyxoro spja, voga uiai HaTaauHa.

ArperaTHble COCTOSIHUSI BOJIBI.

Paznenenne NByX HECMEMIMBAIOIIMXCS >KUJIKOCTEH C MOMOIIBIO JCIUTEIbHOU
BOPOHKH.

Juctunnarop u ero padora.

VYcranoBka it puiibTpoBaHus U €€ padoTa.

VYcraHoBKa JU1s1 BeIIapuBaHus U €€ padora.

Komnnekius 66ITOBBIX TPUOOPOB 17151 GUIIBTPOBAHUS BO3AYXA.

Paznenenue kpacsimiero BemjecTBa (iomactepa € MOMOIIBIO  OyMa)KHOM
Xxpomarorpadumu.

Mopenu annoTponHbIX MOAU(PUKALIMKI YTIIepoa U CEPBI.

ITonyuenue o30Ha.

Toprpers . 5. Bepuemnyca u JI. . Menneneesa.

KopoTtkonepnonsslii M JUIMHHONEPUOAHBIM BapuaHThl [lepnoandeckon CUCTEMBI
1. . MenpeneeBa

KoHcTpynpoBaHue mapoCTEPKHEBBIX MOJEIEH MOJIEKYJI.

Anmapar Kurna.

Paznoxenue Ouxpomara aMMOHUS.

["'openue ceppl 1 MArHUEBOM JIEHTBI.

[Toptpersr M. B. JlomonocoBa u A. JI. JlaBya3be.

OMNBITHI, WILTIOCTPUPYIOLIME 3aKOH COXPAHEHUS MACCHI BEIIECTB.

['openue ¢ocdopa, pacTBopeHHE MPOAYKTa FOPEHUS B BOAE M HCCIEIOBaHHUE
ITOJIYYEHHOTO pacTBOPA JAKMYCOM.

B3anmonencTBue COMTHON KACIOTHI C IMHKOM.

JlabopaTopHbIe ONBITHI.

. O3HaKOMJICHHE C KOJUIEKITMEH JIabOpaTOPHOM TOCY/IBI.

. O3HaKOMIIEHHE ¢ MUHEpaTaMH, 00Pa3yIOIMUMH TPAHUT.

. IIpuroToBsieHNE TETEPOTEHHON CMECH MOPOIIKOB CEPBI U KEJe3a U UX pa3JciCHUE.
B3anmoseiicTBue cepHOM KUCIIOTHI C XJIOPHIOM Oapusl.

. [Tomyuyenue rugpokcuaa meau(ll) u ero B3aumoaeincTBUE ¢ CEPHOM KHUCIOTOM.

. BzauMopernicTBue Mesa ¢ KMCJIOTOM.

. 'openue cBeun.

. [IpokanvBanue METHOM ITPOBOJIOKH.

9.

[IpoBepka 3aKOHa COXpPAaHEHHS MAacChl BEIIECTB Ha MpPUMEpPE B3aUMOJACHCTBUS
LIEITOYU U KUCIIOTHI.

10. Paznoxxenne runpokcuaa meau (1) mpu HarpeBanuu

1 1.3amenenue xene3oM Mead B METHOM KyIIOpOCe.

12. M3roroBneHue Mojaenel MoJIeKyJl (IIapOoCTePKHEBBIX )

IIpakTHyeckue padoThl.

1. 3HakoMCTBO C J1abopaTOpHBIM oOOOpynoBaHueM. [IpaBuia TeXHUKH OE€30MaCHOCTH
npu paboTe B KaOMHETE XUMUMU.

2. Ou4nCcTKa MOBAPEHHOM COJIH.

2. BakHeiiue NpeacTaBUTEIM HEOPraHUYECKHUX BEIIEeCTB.
KonnyecTBeHHBbIE OTHOLIEHUSA B XUMUH.



CoctaB Bo3ayxa. llonstue 00 oObemHOU 1o05ie (@) KOMIIOHEHTa MPUPOIHOMN
ra3oBOl cMecu — Bo3ayxa. Pacder oObeMa KOMIIOHEHTa Ta30BOM CMECH TIO €ro
00BEMHOM J10J1€ 1 HA00OPOT.

Kucnopon. O3zon. Ilonyuenuwe xkucnopona. CoOupaHue U pacno3HaBaHUE
KUCIOpoJa. XUMHUYECKHE CBOMCTBA KHCIOpPOAA: B3aMMOJECHCTBHE C METaIUIaMU,
HEMETAJUIaMU U CJIOXKHBIMM BeniectBamu. llpumenenue kucinopona. Kpyrosopor
KHCJIOpO/a B PUPO/IE.

TemoBoil >(P¢deKT XUMHUECKOW peaklUuu, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- U SHJIOTEPMUYECKUE peakluu. TOIMIMBO: yroidb U METaH. 3arpsi3HEHUE BO3/1YXa,
yCHJIEHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOS.

Oxcunpl. ObpazoBanue Ha3BaHUN OKCHUIIOB 10 UX (hopmynam. CocraBrienue Gopmyi
OKCUJIOB TO WX Ha3BaHWsAM. [IpeAacTaBuTenu OKCHUIIOB: BOJA M YIVIGKUCIBIA ras,
HETaIlIEHAs U3BECTb.

Bomopon B mpupome. dusmyeckue M XMMHUYECKHE CBOMCTBA BOAOPOAA, €r0
MOJIyYEHUE U PUMEHEHUE.

Kucnorel, ux coctaB u wux kiaccupukanus. HWMuanukartopsl. Tabnwuia
pactBopuMOCTH. CoJsiHas U CepHasi KUCIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comm, ux cocrtaB W Ha3BaHus. PactBopumocTh coneil B Boge. IIpencraBurenu
CoJIei: XJIopuJ HaTpusl, KapOoHAT HaTpus, pocdar KabLUs.

[locrostnHas ABoragpo. KommuectBo BemecrBa. Momb. MomsipHas Macca.
KparHble equHUIBI U3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KHAJIOMOJIb,
MUWUIMMOJISIPHAS ¥ KWJIOMOJISIPHAs! MacChl BEIIECTBA.

Pacuersl C HCHOJB30BAHUEM TMOHITUN «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «IOCTOSHHAsE ABOTaJpo».

3akoH ABoraapo. MouspHblii 00beM ra3zo00pa3HbIx BenlecTB. OTHOCHUTENIbHAs
IJIOTHOCTH OJHOTO rasa 1o Apyromy.

KpaTHbie equHUIIBI U3MEPEHHUS] — MUWUIUMOJSPHBIA U KUJIOMOJISIPHBIN 0OBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuerbl ¢ HCHOJNB30BAaHWEM TMOHATHUH «KOJMYECTBO BEUIECTBAY», «MOJIIpPHAs
Maccay, «MOJISIPHBIN 00BEM Ta30BY», «IIOCTOSTHHAS ABOTAIPO».

Pacuerpl ¢ HCHONB30BAaHWEM TMOHSTHH «KOJWYECTBO BEIIECTBAY», «MOJIIPHAsS
Maccay, «MOJIIPHBIN 00BEM Ta30B», «UUCIO0 ABOTAIAPO».

dusnueckre cBOMCTBA BOAbL. Boxa kak pactBopurens. PactBopsl. HackieHHbie
U HEHACBHIIIEHHbIE PacTBOPbl. Pacmeopumocms eewecms 6 6ode.1 MaccoBas noms
BelecTBa B pactBope. OcHoBaHus. M3MeHeHHE OKpacKu HWHAMKATOPOB B IIEIOYHOU
cpene. [IpencraBurenu menoveil: TMAPOKCUABI HATPUS, KNS U KaIbLIUS.

Ponb pacTBOpoB B MpUpOZE U B KU3HU YeIOBEKa. KpyroBopoT BoabI B MPUPO/IE.
3arps3HeHue NpUpPOAHbIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

JleMoHCcTpanuMm.

e HalOmionenne B3aUMOJEHCTBUSL BEIMIECTB C  KHCJIOPOJOM M YCJIOBHS
BO3HHMKHOBEHUS U MIPEKpaIlleHUs TOpeHust (1moxapa)

["openue maruus, xenesa, yris, cepsl U pocdopa B KUCIOPO/IE.

Hab6monenue B3zaumojeiicTBue Bojopoja ¢ okcuaom meau(Il)

[IpaBuiio paz0aBieHus: cepor KUCIOTHI.

Habmronenre n3ameHeHrs OKpacKd WHIUKATOPOB B pacTBOpaxX KUCIIOT | IIeJIo4Yei



e HekoTopble MeTanabl, HEMETAUIBI U COECIMHEHUS KOJMYECTBOM BeIllecTBA B 1

MOJIb.

e Mozenb MOJISIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.
e B3saumoseiicTBre BOJbI C METATIJIAMU (HATPUEM U KAJIBIIUEM )

JlabopaTopHbIe ONBITHI.

13. O3nakomieHue C 0Opa3llaMU OKCHUJIOB M OIMCAHHE WX CBOMCTB HCCIEIOBAHUE
0COOCHHOCTEW PaCTBOPEHMUSI BEIIECTB C PA3IMYHON paCTBOPUMOCTHIO
14. Onpenenenne pacTBOPOB KUCIIOT U IIET0YEN ¢ TOMOLIBIO HHIUKATOPOB
IIpakTHyeckue padoThbl.
3. I[Monyuenwne, cobrpanue, pacrno3HaBaHUE KUCIOPOaa
4. IlonydyeHue, coOupanue, pacro3HaBaHUE M U3Y4YEHHE CBOMCTB BOJIOPOJia (TOpeHue).
5. IlpuroroByieHue pacTBOPOB COJIEW C UX 3aJJaHHOW MacCOBOM JOJIEH.

3. OCHOBHBIE KJIaCChl HEOPTAHNYECKHUX COETHMHEHMUIA.

Knaccudukaruss HeopraHmdyeckux coequHeHud. Okxcuabl. Knaccudukanms
OKCHJIOB: coJieobpasyromue (ocHOBHBIE, KHUCJIOTHBIE, am(pOTepHEIC) u
HecosieoOpasyromue. HomenknaTtypa OKCHMIOB (MEXAyHapoJHas W TpPUBUAIbHAsA).
Pu3NYEeCKUe U XUMUUECKNE CBOKMCTBA OKCUIO0B. [lonyueHne okcuaos.

OcnoBanus. Knaccudukamnus OCHOBaHMIA: METOYA U HEPACTBOPUMBIC OCHOBAHMSI.
Homenknatypa ocHoBaHuil (MeXAyHapojaHas W TpuBHalbHas). dusuueckue u
XUMHUYECKUE CBOWCTBA OCHOBaHUM. [loyyeHre ocHOBaHUN.

Kucnotel. Knaccudukanus kucinor. HomeHknaTypa Kucior (MexayHapoaHas U
TpuBHAJIbHAS). DPU3MYECKHE M XHUMHUYECKHME CBOMCTBA KHUCJIOT. Psa aKTUBHOCTH
metaiuioB H. H. bekerona. Ilonmyuenne kucnor.

Comu. HomenknaTtypa cosieit (MexayHapoaHasi U TpuBuaibHas). OU3MUECKUe U
XUMHUYECKue cBorMcTBa cosieil. [lomyuenue coen.

['eneTnueckas CBSI3b MEXY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

JlabopaTopHbIe ONbITHI.

15. U3yuenue B3aumojenctBus okcua meau(Il) ¢ pactBopoM cepHOM KUCIOTHI,
16. IMonmyuenue ruapokcuna meau (Il) u ero B3aumoieicTBUE C KUCIOTOM.
17. U3yueHue B3aUMOICUCTBUS KUCIOT C METAJNIAMH,
18 Peakuust HeWTpaU3aIvy.
19. B3aumoperictue cynbdara meau (II) ¢ xenezom.
IIpakTyeckue padorsl
6. Pemenue »SKcnepuMeHTaNbHBIX 3a7ady 1o Teme «Baxueimue — Kiacchl
HEOPraHUYECKUX COETUHEHUI.
4. Ilepuonuuecknii 3axoH u [leprnonuyeckasi cucTeMa XUMHYECKHUX JIEMEHTOB
.. MenaesieeBa U CTpOEHHE aTOMA.

[lepBbie MOMNBITKYU KiIacCU(PUKAIIMKA XUMHUYECKHUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOIHBIX DJIEMEHTOB (IIEJIOYHBICE U IIEJIOYHO3EMEJIbHBIE METAJIbl, TaJOTCHBI,
WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3ytoT aMPOTEPHBIE OKCHUIBI U THIPOKCHUIBI.

[lepnonnuecknii 3akoH. llepuonnueckas cucreMa XWMHYECKHX JJIEMEHTOB
. . MenneneeBa. KopoTkonepuoaHas u 1auHHonepuoanast ¢popmel Ilepuoanueckoit
cucrembl xumuyeckux onemeHtoB JI. WM. Menneneea. Ilepuoabl u  rpymnimsl.
DuU3NYECKUN CMBICIT TOPSIAKOBOIO HOMEpa, HOMEPOB MEPHO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX snep. M3oromsl. OnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX 000JIOYEK aTOMOB TEepBbIX 20 XuUMHUECKUX 3yieMeHTOB [lepuomnueckoi



cucrembl J[. M. MengeneeBa. XapakTepuCTHKa XHMHYECKOTO JJEMEHTA IIO €ro
nojoxeHuto B Ilepuonnueckon cucreme J[. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTrOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpyINNaM M IepuoaaMm. 3HAYCHHUE
Ilepuognueckoro 3akoHa u IleproanyuecKOM CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BUTHs HayKH U npakTuku. /. 1. MenaeneeB — y4€HbI U TpaKIaHUH
JlemMoHcTpanum.

e Paznuynbie hopMbl TAOTUIL TEPUOAUUECKON CUCTEMBI.
e  MogaenupoBanue nocrtpoenus Ilepuonnueckon cucremsl [. 1. Menneneesa.
e Moaenu aToOMOB XMMUYECKUX DJIEMEHTOB.
e Mopenu aTOMOB 3JIEMEHTOB 1—3-T0 neprooB
JlabopaTopHbIe ONBITHI.
20. zyuenue o0pa3iioB BEIIECTB METAJVIOB U HEMETAJIIIOB;
21. BzaumoneiicTBrUE TUAPOKCUIA IIMHKA C PACTBOPAMU KHUCIIOT U IIEI0YEH;

5. Xumnueckasi cBsi3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH.

HNonnass xumuueckass cBs3b. HoHbI, 0Opa30BaHHbIE aTOMAaMU METANIOB U
HeMeTa/uioB. CxeMbl 00pa30BaHUs HOHHOW CBSI3U Ui OMHAPHBIX coequHeHu. MloHHbIe
KPUCTAUTUYECKUE PEIIETKH U (PU3NYECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM PEHIETOK.
[Tonstue o popMyabHON €AMHHIIE BELIECTBA.

KoBaneHnTHass XwMUYecKas CBS3b. OJEKTPOHHBIE M CTPYKTYpHBIE (HOPMYIIBI.
[Tonsitue o BaneHTHocTu. KoBaneHTHass HemosisipHas cBA3b. (CxeMbl 00pa30BaHUS
KOBAJEHTHOW CBsI3W JJIs1 OWHApHBIX COeAMHEHUH. MoneKyssipHble W aTOMHbIE
KPUCTAUIMYECKHUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

DNEKTpOOTPULIATENBHOCTE. P snektpoorpunarensHocTH.  KoBalieHTHas
noJisipHas XUMHUYecKkass cBaA3b. Jumnoiab. Cxembl 00pa30BaHUsl KOBAJIEHTHON MOJSPHOU
CBSI3M NIl OWHAPHBIX COEMUHEHUU. MOJNEKyNspHble W aTOMHBIE KPUCTALIIUYECKUE
PEETKHU, U CBOMCTBA BEILLIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XHMHUYECKAas CBA3b M METAUIMYECKas KpUCTAJLIMYECKas
peméTka. CBOICTBA BEIIECTB C 3TUM THUIIOM PelIETOK. EnuHas mpupoaa XUMUYECKHX
CBA3EH.

CreneHp  OKHCIICHHS. OKUCINTENBHO-BOCCTAHOBUTENIbHBIE  PEAKIUU.
OmnpezneneHue CTENEHENH OKHUCIEHUS Ui 3JEMEHTOB, 00pa3yIolIMX BEIIECTBA Pa3HBIX
KJ1accoB. OKUCIUTEND U BOCCTAHOBUTEINb, OKUCIEHUE U BOCcCTaHOBIIeHHE. CocTaBieHue
YPaBHEHHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUHA METOJIOM 3JEKTPOHHOIO
OanaHca.

JdeMoHCcTpanum.
e Buneodparments! u cnaiasl «loHHAsS XUMHUYECKask CBS3bY.
e Komieknusa BenecTB ¢ HOHHOU XUMHUYECKOH CBI3bIO.
Mojeny HOHHBIX KPUCTAILINYECKUX PELIETOK.
Buneodparments! u cinaiasl «KoBajieHTHass XUMUYECKasi CBSI3bY.
Kosneknust BemecTB MOJIEKYJIIPHOTO U ATOMHOT'O CTPOEHHS.
Mogenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
BuneodparmMeHnTs! u cnaiabl «MeTtainueckas XUMUUECKast CBSA3bY.
o Komrexkuus «MeTtajuibl U CIIJIaBBI.
JlabopaTopHbIe ONBITHI.




22. [IpoBeaeHuEe OMBITOB, WUIIOCTPUPYIOMIUX TMPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PeakIMil (TOpeHUe, PEaKiMy Pa3I0KECHHS, COCTUHEHUA).
9 Kaacc

1. IloBTOpEHUE 1 00001IeHMeE CBEIeHUH 110 KypCY 8-ro Kjacca

[lepnonnuecknii 3akoH. llepuonnueckas cucreMa XWMHYECKHX JJIEMEHTOB
. N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalus, KAJIbLUI U UX COCAUHEHUN B
COOTBETCTBUU C TOJIOKEHUEM JJIEMEHTOB B lleproanyueckoi cucTeMe U CTPOEHHUEM HX
aTOMOB.

CtpoeHne BelecTBa: BHUAbI XUMHYECKOW CBSI3U. [HMbl KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUIA
XUMHUYECKOU CBS3U.

Knaccudukarus 1 HoMeHKIaTypa HEOPraHMYECKUX BEIECTB (MEXIAYHApOaHas U
TpUBHUAJIbHAS). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM
HEOPraHWYECKUX COCTMHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaius XuMUYeCKUX peakluii Mo pa3IMyHbIM MpU3HAKaM (10 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 (}EKTy, Mo M3MEHEHUIO
CTCTICHEW OKHCIICHUS XUMUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, TO Yy4YacTHIO
KaTaau3aropa). DK30- U YHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsatue o ckopocTd XuMHUEcKON peakiuu. l[loHsatne 00 o0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHE O TOMOTrEHHBIX U TETePOreHHBIX
peakuusix. [lonamue o xumuueckom pasHosecuu. Daxmopul, erusOwue Ha CKOPOCHb
XUMUYECKOU peaKyuu U NOAOHCEHUE XUMUYECKO20 PABHOBECUL.

OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHON peakinu. COCTaBIECHUE YPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI C UCMOJIH30BAHUEM METO/Ia JIICKTPOHHOT 0 OaaHca.
JleMoHcTpanum.

® O3HAaKOMJIEHHE C MOJEIAMU KPUCTAJIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETAIOB (Tpaduta W amMmasa), CIOKHBIX BEIIECTB
(x1opuaa HaTpus);
® HCCJIEHOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM PEAKUHMH OT BO3JCHCTBUS
pa3IMYHbIX (PAKTOPOB; HCCIEOBAHUE IEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB,
ponecca JMCCOUUALMU KUCIIOT, HIET0YEH U COJen
2. XuMHYeCKHe PeaKIui B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsiTue 00 AAEKTPOTUTUUECKON JUCCOLMAIMH. DIIEKTPOIUTHI U HEAJIEKTPOJIUBI.
KaTtnonsl, annoHbl. MexaHu3M JUCCOLMALNN JIEKTPOJIUTOB C PA3JIUYHBIM XapaKTEPOM
cBsi3u. CTENeHb ANEKTPONIUTUYECKON qucconnanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.
OCHOBHbBIEC TOJIOKEHUSI TEOPUHU DIEKTPOJIUTUYECKON nucconuanuu. Kiaccuduxanus
MOHOB W uX cBoicTBa. KuHCIOTBI, OCHOBaHMS W COJNM Kak »JJIEKTPOIUTHL. Mx
KiIaccuuKkaus U Auccoruanusa. Peaknuy MOHHOrO OoOMEHa. YCIOBHS TMPOTEKaHUS
peaxkuii
MOHHOTO 0OMEHa, MOJIHBIEC U COKPAIIEHHBIC HIOHHBIC YPAaBHEHUS PEaKITUH.

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: W3MEHEHHE OKPACKU WHINKATOPOB,
B3aMMOJICMCTBHE C METAUIaMHM, OKCUIAAMH W THUAPOKCUIAMH METAJIOB U COJSIMH.
Monekynsipable ¥ HOHHBIE (TIOJIHBIE M  COKpAIIEHHBIE) YPaBHEHHS PEaKIUu.



XHWMHUYECKUHN CMBICIT COKPAIEHHBIX YPABHEHUMU. Y CIIOBHS MPOTEKAHUS PEAKLIAA MEXKITY
ANEKTPOJIUTAMU O KOHIA. Psi1 aKTHBHOCTH METAILIOB.

OOmue XMMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHCJIOTaMHU,
OKCHJIAMH HEMETaUIOB, cojsiMu. OOIMe XWMHUYECKHE CBOMCTBa HEPACTBOPUMBIX
OCHOBAHUI: B3aUMOJICUCTBUE C KHCIOTAMHU, PA3JI0KEHUE TIPU HATPEBAHUU.

OO0nue XMMUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KUCIOTaMHU,
1IeJI0YaMH, COJISIMUA U METaJUIaMH. B3anMoaeiicTBre KUCIBIX COJIEH CO MIET0YaMHU.

Tuoponus, rax obmennoe e3aumooelicmsue cojell ¢ 6000u. Iudpoaus conu
CUTIbHO20 OCHOBAHUA U C1abou Kuciomul. 1 uopoaus conu cnaboeo 0CHO8AHUS U CUTLHOLL
kucnomel. [llkana pH.

KauecTBeHHbIE peakIuy Ha NOHBI.

JdeMoHCcTpanum.
e lcnbiTanue BEmIECTB U MX PACTBOPOB HA AJIEKTPONPOBOJIHOCTD
e 3aBUCHUMOCTb IEKTPONPOBOAHOCTH YKCYCHOM KHCIOTHI OT KOHLEHTPALUH.
e J[B>KEHME OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JI€
e OmnpeneneHne xapakTepa cpelibl B pacTBOpax COJEH.
JlaGopaTopHbie ONBITHI.
1 .Peaknust HeWTpanM3aluy pacTBOPa METOUYH Pa3IMNYHBIMU KACIOTaAMU.
. [Tonyuyenue rugpokcuna meau(ll) u ero B3auMozeicTBrE ¢ pa3IMYHBIMU KUCIOTAMH.
. BzaumoneiictBue cunbHbIX KUCIOT ¢ okcuaoMm meau(Il).
. KauectBennas peakiiusi Ha KapOOHAT-HOH.
. [lonmyueHue cTyHs KpEMHUEBOM KUCIOTBHI.
. KauecTBeHHast peakiysi Ha XJIOPUA- WU CYJIb(AT-HOHBI
. KauecTBeHHas peakiysi Ha KATHOH aMMOHHUSI.
. BzaumoneiictBue kapOOHATOB C KMCIOTAMHU.
IIpakTHyeckue padoThl
1. Pemenue skcnepuMeHTaIbHBIX 3a7a4
3. HemeTa/sibl 1 MX COeIMHEHUSA

OOmas  xapaktepucTuka ramoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEUIECTB — T'aJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMOJICHUCTBHE C
MEeTa/llaM{, HEeMeTaulaMH, Iiemodamu). XuopoBogopon. CondgHass — KucCIOTa,
XUMUYECKUE CBOMCTBA, MOIyY€HUE, MpUMEHEHUE. JleiicTBUE XJIopa U XJIOPOBOAOPOAA
Ha OpraHr3M 4esoBeKa. BaxkHenie XJI0puabl U UX HAXOXKIAECHUE B IPUPOLE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHrue U (QU3NYECKHE CBOMCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJNIOTPOMHBIE MOJIU(PHUKAIIMK KUCIOPOJa U
ceppl. XumHuueckue cBoucTBa cepbl. CepoBomoOpoi, CTpoeHue, (usnueckue u
XUMUYeCKue cBorcTBa. OKCUABI CEpbl KakK MPEACTABUTENIM KHUCIOTHBIX OKCHIOB.
CepHas kuciora, GU3MYECKHUE U XUMUYECKHE CBOMCTBA (0OIIME KaK MPECTaBUTEIS
KJlacca KHUCIOT U crnenuduyeckne). XUMUYECKUE pEaKIUH, JEeKaluue B OCHOBE
MIPOMBIIJIEHHOTO Croco0a moJiydeHusi cepHoil kucnotel. [Ipumenenue. Conu cepHoi
KHCIIOTBI, KAaueCTBEHHAas peakuus Ha cyiabdar-uoH. Haxoxnenune ceppl u €€
COCAMHEHUM B nOpupoge. XUMHYECKOE 3arps3HEHUE  OKPYKAIOLIEHM  Cpendsl
COECIMHEHUAMU cepbl (KUCTIOTHBIE TOXK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MpeOTBPALLCHHUS.
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OOmiast xapakTepucTuka 3yeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCIEHUs. A30T, pacHpOCTpPaHEHHE B MPHUPOJE,
dusnyeckue U XuMUYecKkue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHaK, €ro
¢usnyeckue U XUMHUYECKUE CBOMCTBA, MOJIyueHUEe U npuMeHeHue. Coln aMMOHMS, UX
¢u3nyeckue U XMMUYECKHE CBOWCTBA, pUMeHeHHe. KauecTBeHHast peakiysi Ha MOHbI
aMMOHMS. A30THasg KHCIOTa, €€ ToJydyeHue, (pu3nyeckne M XUMHYECKHUE CBOMCTBA
(oOmue Kak NpeACTaBUTENS Kiacca KHUCIOT U crnenuduyeckue). lcmonb3oBaHue
HUTPATOB W COJIEM aMMOHHMSI B KauyeCTBE MUHEPAJIbHBIX YIO0OpeHUi. XUMHUECKOe
3arpsi3HEHUE  OKpYXKarolled cpeabl COSAUHEHHSIMU a30Ta (KHUCJIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ochop, amnorponHbie Moaudukauuu Gocdopa, PU3NUECKHE U XUMUUYECKHE
cpoiictBa. Oxcun Qochopa(V) u pocopHas kucnora, pusmyeckue U XUMHUYECKUE
cBoiicTBa, moiydyeHue. lcmonb3oBanue (ocharoB B KayecTBE MHUHEPATbHBIX
yIOOpEHUH.

Oobmas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcCoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHU OKHCIEHUS. YTIEpOoa, auIOTPOMHbIE MOIU(DUKAIINH,
pacnpocTpaHeHUue B Mpupoje, (U3MYECKHe U XHMMHUYECKHE CBOWCTBA. AjcopOrus.
Kpyrosopot yraepoaa B mpupone. OKCHIIbI yriepoaa, ux GU3NYECKue U XUMHUUECKHE
CBOICTBA, ICMICTBUE HA KUBBIE OPraHU3MBI, TIOJTYYE€HUE U TPUMEHEHUE. DKOJIOTUNUECKUE
npoOJsieMbl, CBsi3aHHbIE ¢ OKcuaoM yriaepona(IV); runoresa rinobanbHOro MOTEIUICHUS
KJIUMaTa; MapHUKOBBIA 3(¢dekT. YronpHas KUCIOTa U €€ COoiu, uX (U3UYECKHE U
XMMHUYECKHME CBOMCTBA, IIOJydye€HHUE M NpUMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-noHsl. Vcnonb30BaHne kapOOHATOB B OBITY, MEIULIUHE, TPOMBIIIIIECHHOCTH U
CEJNBCKOM XO3SMCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHX BEUIECTBAX KaK O COECIUHEHUSX
yriaepona (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, TJIUIEpUH, YKCyCHas Kucnota). Mx
cocmag u xumudeckoe cmpoenue. IloHsTHE O OHMOJOIMYECKM Ba)XHBIX BEIIECTBAaX:
KUpax, Oenkax, yrieBojax — U UX pOJU B )KU3HU YeJoBeKa. Mamepuanbrhoe eOuncmeo
OP2aAHUYECKUX U HEOP2AHUYECKUX COeOUHEHUI].

KpeMmuuii, ero gusnyeckue 1 XuMU4YECKHE CBOICTBA, MOTYyYEHUE U IPUMEHEHHE.
Coenunenust kpemHusi B mpupone. Obmue npencrasienust 06 okcuae kpemuusa(IlV) u
KpeMHUeBOM kuciore. CulMKaThl, WX HUCHOJB30BaHME B OBITY, MEIUIMHE,
MPOMBIIUIEHHOCTH. BaowcHeluwiue cmpoumeibHble MAmepuaisl. Kepamukd, CmeKo,
yemenm,  Oemon,  owcene3obemon.  Ilpobnemvr  6e30nacHo20  UCNONL30BAHUSA
CMPOUMENILHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCU3HU.

JleMoHCTpPanMu

e Komiekius HeMeTanios.

® OMbBITHI, OTpaXKawllre (PU3NYECKHE M XUMHYECKHE CBOWMCTBA TajJOre€HOB U HUX
COCIMHEHUN

® O3HAKOMJIEHHE ¢ 00pa3laMu XJIOpUAOB (IaJlOr€HUI0B);

® (03HAaKOMJIEHHE C 00pa3laMHu Cepbl U €€ COeTUHEHUSIMU

e HaOJIIOAEHUE npoiiecca OOyTJIMBaHUS caxapa 101 IEUCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI;

® O3HAaKOMJICHHE C (PU3NYECKUMU CBOMCTBAMU a30Ta, pocdopa u ux coeAMHEHU N

e B3auMoIeiCTBUE KOHLICHTPUPOBAHHOM A30THOM KUCIIOTHI C MEABIO.

® O3HAaKOMJICHHUE C 00pa3iaMu a30THHIX U (PochHOPHBIX yIOOpEeHNUI;



e OOyriMBaHUE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM CEpHOI KUCIOTOM.
® U3yYEHHE MOJIEJIeH KPUCTAIUIMUYECKUX PEHIETOK anmMasa, rpadura,pyiiepena;
® O3HAKOMJICHME C  TPOIECCOM  aacopOlMu  pPacTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a;
® O0O3HAaKOMJICHUE C IPOAYKUIHEN CUIIMKATHOW IIPOMBILLICHHOCTH;
JlaGopaTopHbIe ONBITHI
9. IlpoBeneHre KaueCTBEHHBIX PEAKIUI HA XJIOPU-MOHBI U HAOIIOJEHUE TPU3HAKOB UX
MPOTEKAHUS;
10. M3yuenne XMMHUYECKUX CBOMCTB pa30aBIICHHON CEPHON KU CIIOTHI,

11. IlpoBeeHnEe KaueCTBEHHON peakiuu Ha Cyib(paT-uoH U HaOJIOACHUE TTPU3HaKa €&

MPOTEKaHUS;

12. Cobupanue, pacrio3HaBaHUE U U3y4YE€HUE CBOMCTB aMMHAKa;

13. IlpoBeeHre Ka4YECTBEHHBIX peaKlMii HAa MOH aMMOHUA U (pocaT-uoH U U3ydeHUE
MIPU3HAKOB UX MIPOTEKAHU,

14. Tlonyuyenue, coOupanue, pacClio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOro rasa;
15. IlpoBeaeHne KauecTBEHHBIX peaKIMil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3Y4YECHHE
MPU3HAKOB UX MTPOTEKAHUS;

IIpakTn4yeckue padorbl
2. V3ydeHune CBOWCTB CONISTHON KUCIOTHI
3. Pemenne skcrepuMEHTaIbHBIX 337ad MO TeMe «BaxHeHIMe HEeMETauThl W WX
COCIUHCHUS.
4. MeTtaibl U ux coeannenusi (16 4)

OO6m1as XapakTepUCTUKAa XUMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxxenus B [lepuonnueckoi cucreme xumuyeckux sneMeHToB J[. Y. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTalmueckas CBA3b U METaJUIMYECKast
KPUCTAJUIMYECKAsT PEETKA. DJIEKTPOXMMHUYECKUN pAl  HaNpsHKEHUW — METasuloB.
duznueckne W XUMHUYECKHE CBOMCTBa MeTaoB. OOmme CcrnocoObl MOTydeHUs
MeTayuioB. [loHsITHE O KOPpO3UM METANIOB, OCHOBHBIE CIOCOOBI 3allUThl HX OT
kopposuu. CrutaBbl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U
MTPOMBIIJIEHHOCTH.

[Ilenounble MeTamuibl: MOJOXKEHHWE B [lepuoanyueckol CHCTEME XUMHYECKUX
anemeHToB JI. WM. MeHnneneeBa; CTpo€HME KX aTOMOB; HAaXOXJIEHUE B IPUPOJE.
dusnyueckre W XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpUA U Kanusl. [[puMeHeHne MEeN0YHbIX METAIIIOB U UX COEUHEHMUIA.

[IlemouHO3EeMENbHBIE  METa/UIbl MarHMM W KajJdbLlMM: MOJOXEHHE B
ITepuognueckor cucreme xumuuyeckux aneMmeHToB [[. . MenneneeBa; ctpoeHne ux
aTOMOB;

HaxOoXJeHue B npupoje. PU3nuecKne U XHUMUYECKHE CBOWCTBA MAarHvs W KaJbLIUSL.
Baxueiime coeauHeHus Kaiblus (OKCHI, TUAPOKCUI, coiu). JKECTKOCTh BOIBI U
CHOCOOBI €€ yCTpaHEHHUS.

AnmoMuHuii: nonoxxkeHne B llepruonmyeckoil cUCTEME XMUMUYECKHX 3JIEMEHTOB
. W. Menneneesa; cTpoeHME aroma; HaxoxiaeHue B Impupone. Dusznueckue u
XUMUYECKHE CBOWCTBA aMOMUHUS. AMQOTEpHBIE CBOICTBA OKCHIA W THAPOKCUIA
ATFOMHUHUSL.

Kenezo: mnonoxenue B llepuoguueckorl cucTeMe XUMHYECKHX 3JIEMEHTOB
. W. MengeneeBa; CTpoeHHE aroma; HaxOXIAeHUE B Tmpupone. Duznyeckue u



XUMHUUYECKHE CBOMCTBA xxene3a. Okcuibl, ruipokcubl u conu xenesa(ll) u xeneza(Ill),
ux
COCTaB, CBOMCTBA U NOJIyYECHHE.

JlemMoHcTpanun
e O3HAaKOMJIEHME ¢ oOpas3laMd METAUIOB U CIUIABOB, HUX (PU3NYECKHUMU
CBOMCTBAaMHU;
® H3y4EHHE PE3YJIbTATOB KOPPO3UU METAJIIOB
® U3y4YeHUE OCOOCHHOCTEW B3aMMOICUCTBUS OKCUIA KaIbIUs U HATPUS C BOAOU
® H3y4ECHHME IIpoLiecca TOPEHUS JKelle3a B KUCIOPOoIe
e HaOJIOJCHUE M OIMCAaHUE MPOLIECCOB OKpAIIMBAaHUS IJIAMEHU MOHAMM HATpHs,

KaJIUs ¥ KaJTbLIMs

JlabopaTopHbie ONBITHI

16. UccnenoBanne CBOMCTB KECTKOM BOIBI

17. UccnenoBanue am(pOTEPHBIX CBOMCTB THIPOKCUAA ATFOMUHUS U THAPOKCUIA [TUHKA
18. M3yueHue mnpU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMid Ha HOHBI (MarHus,
KaJlbLIMsl, amoMuHus, nuHka, xene3a(ll) u xxeneza(1ll), megu(Il));

IIpakTnyeckue padorbl
4. PelieHune »HKCOEPUMEHTAIBHBIX 3a7a4y MO0 TeMme «BaxHellne MeTaibl U HX
COCIUHEHUSD.
5. XuMHus U OKpPY:KAKOIIAA Cpeaa
HoBple Marepuansl U TeXHOJOrMu. Belectsa M Marepuaibl B IOBCEIHEBHOMN
KU3HM 4YeloBeKa. XHMHS M 370poBbe. be3omacHoe HCIONIB30BaHUE BEIIECTB H
XUMUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XMMHYECKHUX OXOrax u
OTpaBJICHUSX.
OCHOBBI PKOJIOTHYECKON IPaMOTHOCTH. XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
(npenenbHas nonmyctumMasi KoHueHtpauus BeuiectB — [1JIK).Ponb xumun B pemieHun
AKOJIOTHYECKHUX TIPOOIIEM.
[IpuponHble MCTOYHUKUA YIIEBOAOPOAOB (yroyib, NPUPOIHBIA Tra3, HedTh),
MPOAYKTHI UX MEPEepadOTKH, KX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
JlemoHcTpanumn
e Koymekuuss MUHEPATIOB U TOPHBIX MOPO]
e Komnekuus «Pyasl METAIIIOB)»
e Buneodparmentsl u cnaiiabl  «l'nmoOajdbHBIE  KOJOTUYECKHE  POOJIEMBbI
YEJI0BEUECTBAY
e BujaeodparMeHTsl U CaliIbl O CTENEHU YKOJIOTMYECKON YUCTOTHI TOBapa
JlabopaTopHbie ONBITHI
19. MsyueHuwe o00pa3lioB MaTepUayioB (CTEKJIO, CIJIaBbl METAUIOB, IMOJUMEPHBIC
MaTepHalbl).

3. TemaTu4eckoe IVIAHUPOBAHKE, B TOM YHCJIe C y4eTOM pado4eii nporpaMmMsbl
BOCIIUTAHUS C YKA3aHMEM KOJIHYECTBA YACOB, OTBOAUMBIX HA OCBOCHHME KAXKIA0M

TEMbI
Knacc 8
Paznen Ko | Temnl Kon | OcHoBHBIE BUIBI AESITEILHOCTH OcHOBHEIE
T4 ndec | obyvaromuxcs (Ha ypoBHE HanpaBJICHUS
ecT TBO | YHHBEPCAJBbHBIX YUCOHBIX ICHCTBHIA) BOCITUTATEND
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Tema 1. Xumus —
Ba)kHast 00J1aCTh
€CTECTBO3HAHUA U
MPaKTUYECKON
eI TCILHOCTU
YyeJoBeKa

- PackpbIBaTh CMBICII U3y4aeMBbIX
MTOHSATUH.

-PackpeiBaTh poJib XUMUHU B IPUPOLE U
JKU3HM YEJIOBEKA, €€ CBA3b C IPYTHUMHU
HayKaMH.

- Pa3znuuate yucThle BemecTBa U CMECH;
OJTHOPOAHBIE U HEOAHOPOIHBIE CMECH.
-Paznnuath Pusnyeckue nu Xumuyeckue
SBJICHMUS.

- OnpenensiTb NPU3HAKU XUMUYECKUX
pEeaKLuii U yCIOBUSI UX TPOTEKAHUS.

- CiienoBath npaBujaM MOJIb30BaHUS
XUMHYECKOH MOoCy10i 1 1a00paTOpHBIM
000pyI0BaHUEM, a TAKKE MPAaBUIIAM
o0pallleHusl ¢ XUMUYECKMMHU BeIleCTBaMU
B COOTBETCTBUU C MHCTPYKLUAMU 110
BBINOJHEHUIO TPAKTUYECKUX PaboT
-IInanupoBaTh U NPOBOJUTH XUMUYECKUI
HKCIEPUMEHT 110 U3YUYEHUIO U OMMCAHUIO
(bu3nUeCcKnX CBOMCTB

BEIIECTB, CIOCOOOB pa3zelieHusl cMecel
BELIECTB.

- Ucnionp30BaTh NpU BHINOJIHEHUH
yueOHBIX 3a/1aHuH U B TIpolecce
MCCIIEZI0BATEIbCKOM JEATENBbHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COlepKaHus,

CIPaBOYHBIE MaTEPHUAJIbI, PECYPCHI
HNnTepHera.

- BeicTpauBath pa3BEpHYTHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha MHPOPMAIIHIO U3

YYEHHKA U CIIPABOYHBIX MAaTEpUAJOB,
I'PaMOTHO HCIIOJIb30BaTh U3Y4EHHBIN
MOHATUMHBIN armapar

Kypca XUMHH

1,2,5,6,7

Tema 2.
BemectBa u
XUMHUYECKUE
peakiuu

12

-[IpuMeHsTh eCTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS (B TOM UHCIIE
Ha0II0CHIE, MOJEITMPOBAHNUE,
OKCIEPUMEHT) U OCHOBHBIE OMEpalluu
MBICTTUTENILHON IEATEIbHOCTH
(cpaBHEHHME, KaccuPuKaIys) s
M3YYCHHS BEIIECTB U XUMHYECKUX
peakiui.

-PackppiBaTh CMBICI H3y4aeMBbIX
MOHATHI U 3aKOHOB U IPUMEHSTh ITH
MOHATHS TIPYU ONMCAHUU CBOMCTB
BEMIECTB U X MpEeBpaIllCHUH.
-Paznuuate Qusnyeckre u XUMUIECKHE
SIBJICHUSI, OOBSICHITh HX CYIITHOCTD C
TOUYKH 3PEHUST AaTOMHO-MOJIEKYJIISIPHOTO

5-8




yueHus
-OnpenensaTh NPU3HAKH XUMUYECKUX
peaKuuid, yCIOBUs UX MTPOTEKAHUS.
-O0BSCHSTh CYITHOCTh (PU3HUECKHUX U
XUMHYECKHUX SIBJICHUI C TOUKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUSI.
-Knaccuunuposats xumMmuueckue
peakiuuu (110 YUCILY U COCTaBY
pearupyonmx 1 00pa3yrImxcs
BEIIIECTB).

-CocTaBnsaTh GOpMYIbl OMHAPHBIX
BEIIECTB 10 BAJIGHTHOCTU U ONPENETATh
BaJICHTHOCTD 110 ()OpMyJIaM BEIIECTB.
PaccraBiats ko3 dUIIEHTH B
YPaBHEHUSAX XUMHUECKUX PEAKIIUM.
-CrenoBath MpaBuilaM I0JIb30BAHUS
XMMHMUYECKOH 1OoCy 101 U 1a00paTOpHBIM
000pyIOBaHUEM, a TAKXKE MpaBUIIaM
oOpallleHus ¢ BelecTBaMH B
COOTBETCTBUM C UHCTPYKLHSIMHU 110
BBITNOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB.

- Ucnonp30BaTh Mpy BHINOJIHEHUH
yueOHBIX 33/IaHUi U B TIpoliecce
HCCIIeI0BATENbCKON e TeIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOI'0 COJIepKaHUs, CIPaBOYHbIE
MaTepHuabl, peCypchl

Nurtepuera

-BricTpauBaTh pa3BEpHyTHIE
[IMCbMEHHBIE M YCTHBIE OTBETHI C OIOPON
Ha HHPOPMAIIHIO U3 YIeOHUKA U
CMPaBOYHBIX MaTepUaioB, IPaAMOTHO
HCIIOJIb30BaTh U3Y4YECHHBIN IOHATUNHBIN
ammapar Kypca

XUMHUHU

2.
Baxneimm
e
npeacTaBu
TEJn
HEOpraHuy
€CKHX
BCII[CCTB.
Kommuectn
E€HHEIE
OTHOIIICHHU
s B XUMUH

20

Tema 3. Bo3ayx.
Kucnopon.
[Tonsitre 06
OKCHJIaX

-PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH ¥ PUMEHSTH 3TU TOHSITUS TIPH
OINHMCAaHUU CBOMCTB BELIECTB U UX
IIPEBPALLCHUMN.

- XapakTepu3oBaTh (OMUCHIBATH)

COCTaB BO3yXa, PU3UUECKHE U
XUMHUYECKUE CBOWCTBA KUCIIOPO/A,
CIOCOOBI €ro MOIY4YeHUs, IPUMEHEHNE U
3Ha4Y€HHE B IPUPOJIE U KU3HU YEIOBEKa.
- CpaBHUBAThH PEAKIH FOPEHUS U
MEIJICHHOTO OKHUCIICHHUS.

-Cobupath TpuOOPHI 1S MOTYICHUS
KHCJI0poAa (BBITECHEHUEM BOABI U
BO3/TyXa).

- PacriosHaBaTh ONBITHBIM MYTEM
kucaopoa. Mcnosmp30BaTh XUMHUYECKYHO
CHMBOJIMKY JUISI COCTABJICHUS (POPMYIT
BEIIECTB, MOJIEKYJISIPHBIX YpPaBHEHUI

1.2,5.7.8




XUMHUYECKUX PEAKIUHI C y4aCTUEM
KHCIIOPOJaA.

-OOBACHATH CYIIHOCTh 9KOJOTHYECKHX
npoOJieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/TyXa.

-CrnenoBath mpaBuiamM 0€30macHOM
paboThl B 1abopaTOpUu NpU
UCIOJIb30BaHUU XUMHUYECKON MOCYAbI U
000pyI0BaHus, a TaKXKe paBUiiaM
oOpallleHus C TOPIOYMMHU BEIIECTBAMU B
OBITY.

- [InanupoBaTh U OCYIIECTBIISATH Ha
MPAaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOUTE HAOIIOICHUSI, 1ENaTh BBIBOJIBI
10 pe3yJIbTaTaM dKCIIEpPUMEHTA.
-Y4yacTBOBaTh B COBMECTHOM paboTe B
rpymne.

-Mcnonp30BaTh npu BBITOJTHEHUH
yueOHBIX 33/IaHUI U B TIpoliecce
HCCIIeI0BATENbCKON e TeIbHOCTH
HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY
XMUMHMUYECKOT'0 COJIEpKaHUs, CIpaBOYHBIE
MaTepuaisl, pecypcsl THTepHeTa.
-BricTpauBaTh pa3BEpHyThHIE
MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOit
Ha uHpopMaIuIo U3 yueOHHKA U
CIPAaBOYHBIX MaTEpUaJIOB, IPAMOTHO
MCII0JIB30BaTh U3Y4EHHBIA MOHATUNHBIN
anmnapar Kypca XUMHUU

Tema 4. Bogopo.
IToustue o
KHCIOTaX U COJIIX

-PackpbpIBaTh CMBICT H3y4aeMBbIX
TOHSTHIA ¥ IPUMEHSATH 3TH TIOHSATHS MTPH
OITMCAHUU CBOMCTB BEIIECTB U MX
IIPEBPALLCHUMN.

-XapakTepHu30BaTh (ONUCHIBATD)
(du3MUecKue U XUMUYECKHAE CBOWCTBA
BOJIOPO/Ia, CIOCOOBI €T0 MOTy4eHHUs,
IPUMEHEHUE.

- Cobupats npudop A NOTyUEHUS
BOJIOPOAA.

- Vcrionp30BaTh XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJIeHUs HOPMYIT
BEILECTB, MOJIEKYJIIPHBIX YpaBHEHUI
XUMHYECKUX PEAKLUi C yuacTHEM
BOJIOPOAA.

-CrnenoBath mpaBuaM 0€30mMacHOM
paboThI B 1a0OpaTOPUH MPH
UCIIOJIb30BAaHUH XUMUYECKOH MOCYIbI U
000pyZ0BaHUs, a TAKXKE NpaBUIIaM
o0palIeHus C TOPIOYMMH BEIIECTBAMU B
OBITY.

-[InaHMpoOBaThH M OCYIIECTBIISATH HA
MPAaKTUKE XUMHYECKUE IKCITEPHUMEHTHI,
IPOBOJUTH HAOIOIEHHUS, 1eTaTh
BBIBOJIBI 110 PE3yJIbTaTaM HKCIIEPHMEHTA.

1,4,5-8




- Y4yacTBOBaTh B COBMECTHOM paboTe B
rpyInme

Tema 5.
KoanuecTBennsie
OTHOIIICHUA B
XUMHUHAU

-PackpsIiBaTh CMBICI N3y4aeMBbIX
MIOHATUH U IPUMEHSATH 3TU IOHATHS, &
TaKKE€ U3yYEHHbIE 3aKOHBI U TEOPUH IS
pellieHust pacyETHBIX 3a/1a4.

-BpIuncisaTE MOJSIPHYIO MacCy BEILIECTB;
KOJIMYECTBO BEIECTBA, 00HEM Tasa,
Maccy BEIIEeCTBa;

- [IpoBOINTH pacu€rsl IO ypaBHEHUIM
XMUMHUYECKUX PEaKLMi: KOJIUYECTBA,
00BbEMa, Macchl BEILIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, MACCE PEareHTOB
WJIM IPOIYKTOB PEaKLIUH.

- BeicTpauBath pa3BEpHyTHIE
MIMCBMEHHBIE U YCTHBIE OTBETHI C OIMOPOU
Ha MHPOpPMaLMIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
UCIO0JIB30BaTh U3Y4ECHHBIA MOHATUNHBIN
anmnapar Kypca XUMHHU

1,2,5,6

Tema 6. Boxa.
PacTtBoOpbI.
ITousitue 00
OCHOBaHHAX

-PackpbiBaTh CMBICII U3y4aeMbIX
MOHATUM U IPUMEHSTH 3TU NOHATUS [IPU
ONMCAHUU CBOWCTB BEIIECTB U UX
IIPEBPALLCHUMN.

-XapakTepu3oBaTh (HU3UUIECKUEC U
XUMHUUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEIIS B IPUPOJHBIX ITpoOLIECCax.
-COCTaBJIsTh YpPaBHEHUSI XUMUY €CKUX
peakuil ¢ y4aCTUEM BOJIBI.

- OOBSICHATH CYIIHOCTb SKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJ, CIIOCOOBI OUUCTKU BOIBI
OT IpUMecel, MephI IO OXpaHe

BOJ OT 3arpsI3HCHMUSL.

-[InanupoBatTh U OCYLIECTBIIAThH HA
MPAKTUKE XUMHYECKHE IKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOIEHHUSI, 1ENaTh BBIBOJIBI
10 pe3yJbTaTaM 3KCIEpPUMEHTA.
-CreoBath mpaBuiiaM 0e30I1acHOM
paboThI B 1abOpaTOpHUH.

-IIpoBOIUTH BEIYUCIIEHUS C
IIPUMEHEHUEM NOHATHUS «MACCOBast 10JIA
BELIECTBA B PaCTBOPEM.

- Mcrionp30BaTh Mpu BHIIOJHEHUU
yueOHBIX 33/IaHHI U B TIpoliecce
HCCIIEI0BATENbCKON e TEIbHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPy
XUMHUYECKOIO COJIEP>KAHUS, CIIPABOYHBIE
Matepuaibl, pecypcsl MHTepHeTa.
BricTpanBaTth pa3BEpHYTHIE U CbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM Ha
uH(pOpMaIUIO U3 yYeOHHKA U
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BAaTh U3Y4YCHHBIN IIOHSATUNHBIN

1,5-8




anmapar
Kypca XUMUU

3.
OcHOBHEIE
KJIaCCHI
HEopraHu4
E€CKHUX
COCIUHEHHU
51

12

Tema 7.
OcHOBHEIE
KJIaCCHI
HEOPraHUYCCKUX
COCIMHCHUI

12

-KnaccudunupoBats n3ydaemsie
BEIIECTBA 10 COCTaBY U CBOMCTBAM.
-CocTaBiisiTh (OPMYJIBI OKCH/IOB,
KHUCJIOT, OCHOBAHMM, COJIel 1 HA3hIBATh
UX 10 MEXAYHApOJIHON HOMEHKJIATYpE.
- [IporHo3upoBaTh CBOMCTBA BEIIECTB HA
OCHOBE OOIIMX XUMUYECKUX CBOICTB
M3YYEHHBIX KJIaCCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCSI.

-CocTaBJsTh MOJIEKYJISIDHBIE YPaBHEHUS
pEeaKLUi, HIUTFOCTPUPYIOIIUX
XMUMHUYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHHSI BELIECTB U3YUCHHBIX
KJIACCOB/TPYII, a TaKXkKe
MOATBEPKAAKOIUX F€HETUYECKYIO
B3alMOCBSI3b MEXAY HUMU
-[Ipon3BoauTh BEIUUCIIEHNS IO
YPaBHEHUSM XMUMHUYECKUX PEAKIUH.
-IInanupoBaTh U OCYIECTBIATH HA
IIPAKTUKE XUMUYECKH € IKCIIEPUMEHTBHI,
IIPOBONUTH HAOJIIOEHUSI, 1ENATh BbIBOJIbI
10 pe3yJbTaTaM 3KCIIEPUMEHTA.
-CrnenoBath mpaBuiamM 0€30macHOM
paboThI B JIAOOPATOPHH ITPU
UCIOJIb30BaHUU XUMHUYECKOHN MOCYbI U
000opyI0BaHUS.

-Mcnonbp30BaTh Npy BBITOJHEHUH
yueOHBIX 33/1aHUI U B Tpoliecce
MCCIIEI0BATEIbCKON EATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COAEPKAHUSI, CIIPABOYHbBIE
MaTepuaisl, pecypcel MHTepHeTa.
-BricTpauBath pa3BEpHyTHIE
MUChbMEHHBIE U YCTHBIE OTBETHI C
ornopoil Ha MH(OpPMAILHIO U3 yUeOHUKA U
CIPaBOYHBIX MaTEpUaJIOB, IPAMOTHO
WCII0JIB30BaTh U3Y4ECHHBIA OHITHIHBIN
anmnapar Kypca XUMHUU

2,5-8

4,
Ilepuonuue
CKUil 3aKOH
u
[Tepuoanue
cKas
CHCTEMa
XUMHYECKH
X
3JIEMEHTOB
J.H.
MengeneeB
au
CTpOCHHE

Tema 8.
[Tepuognueckuit
3aKOH H
Ilepuonnueckas
cHUCcTEMa
XUMHAYECKUX
anementoB J[.W.
MenaeneeBa u
CTpPOCHHE aToMa

-PackppiBaTh CMBICI IEPUOUIECKOTO
3aKOHa.

- [Tonumath cymiecTBOBaHHE
MEPUOINYECKOM 3aBUCMOCTH CBOWCTB
XUMHUYECCKHUX 3JIIEMCHTOB (I/I3MCH6HI/IG
paznycoB aTOMOB U
AIEKTPOOTPUILIATEILHOCTH )

Hn UXx COGI[I/IHGHI/Iﬁ OT IIOJIOXKCHUS B
MEPUOJUYECKON CUCTEME U CTPOEHUS
aToMma.

-YcraHaBIIMBAaTh CBI3b MCKAY
MOJIO’KEHUEM DJIEMEHTA B
HepI/IO)IPI‘ICCKOﬁ CUCTEMC U CTPOCHUEM
ero aroma (CcocTaB U 3apsj s1apa, odiee

1-5




aToMa

YHUCIIO JIEKTPOHOB U paclpeiesIeHHe ux
10 SJIEKTPOHHBIM CIIOSIM).
-[Iporuo3upoBate xapakTep U3MEHEHHUs
CBOMCTB 3JIEMEHTOB U UX COEIUHEHUM 110
rpynnam u nepuojam [lepuoanyeckoi
CHCTEMBI.

-XapakTepru3oBaTh XUMHYECKHE
AJIEMEHTHI IEPBBIX TPEX MEPHOJIOB,
KaJlusl, KaJIbIUA 110 UX MMOJO0KEHUIO B
ITepuoanueckoii cucreme . U.
Menpeneesa.

- CnienoBath paBuiiaM 0€30MacHOM
paboTHI B 1aO0OpaTOPHH MPH
WCIOJIb30BAaHUN XUMHYECKOU MOCY/IbI U
o0opynoBaHusl.

- BrictpauBarthb pa3BEpHyThHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM
Ha uHpopMaIUIo U3 yueOHHKA U
CIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YECHHBIN IOHATUHHBIN
armapar Kypca XUMUH.

- Ucrionp30BaTh Mpu BHITIOJIHEHUH
y4eOHbIX 3a1aHUN TEKCThl y4EeOHUKA,
CIPaBOYHbIE MaTEpHAaJIbI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anementoB [. 1. MenneneeBa, Tabiuiry
pPacTBOPUMOCTH KU CIIOT, OCHOBaHUU U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUH PsJL
HaIpPsHKEHU METaJlIoB).

- M crionp30BaTh Mpu BHITOJIHEHUH
yueOHBIX 3a/1aHUH U B TIpolecce
MCCIIeI0BATENIbCKON eATeTbHOCTH
HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIep)KaHUs, CITPABOYHBIE
MaTepuabl, pecypcsl lHTepHeTa

5.
XUMHUYECK
ast CBA3b.
Oxucauren
BHO-
BOCCTaHOB
-

TeJIbHBIC
peakuuun

12

Tema 9.
Xumudeckas
CBSI3b.
OKHUCINTENBHO-
BOCCTaHOBH-
TEJbHbIE PEaKIun

12

DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB
XUMHYECKUX JIEMEHTOB.

XuMuueckast CBs3b (MOHHAS,
KOBaJIGHTHAs TTOJISIPHASI U KOBAJICHTHAS
HEeNoJIApHas

OnpenessaTb CTeleHb OKUCIICHUS
XHUMHYECKOTO dJIEMEHTa 10 (hopMYyJie ero
COCITUHCHHUSI.

-OnpenensiTh 3JIEeMEHT (BEIIeCTBO) —
OKHUCJIMTENb U SJIEMEHT BEIIECTBO) —
BOCCTaHOBUTEIIb.

- OOBACHATH CYIIHOCTD IPOIIECCOB
OKHUCJICHHUS ¥ BOCCTAHOBJICHUS.

- CocTaBIIATh 3JIEKTPOHHBIN OajIaHC C
Y4E€TOM YHCJIa OTIaHHBIX U MIPUHSITHIX
AJIEKTPOHOB.

-COoCTaBJISITh ypaBHEHUE OKUCIUTEIHHO-
BOCCTAHOBUTEIBHON PEAKIIUU.
-Ucnionb30BaTh npu BBHITOJTHEHUH

1,45.6




y4eOHbIX 3aJaHUH TEKCThI y4eOHUKa,

CIIPABOYHBIC MAaTCPUAJIbI

(epruOAMYECKYI0 CHCTEMY XUMUYECKUX
anemeHToB []. .MennaeneeBa, TabauIly
PacTBOPUMOCTH KU CIIOT, OCHOBaHUM U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUH PsiJL

HANPsHKEHU I METaJIIOB)

Kiacc 9
Paznen Ko | Temsl Kon | OcHOBHBIE BUABI IESITEILHOCTH OcHOBHbIE
g ndec | 00yJarouxcs Ha YpOBHE HampaBJICHUS
ecT TBO | YHUBEpCAJbHBIX yUeOHBIX BOCITUTATENbHOMN
BO 4aco | JeUCTBUM IEeATEIbHOCTH
yac B
OB
14 Tema 1. 6 -XapakTepru30BaTh XUMUYECKHE 1-5
1.IToBTOpE [Teprnonnueckuit 3JIEMEHTHI MIEPBBIX TPEX MEPUOOB,
HUe u 3aKOH. KaJIUs ¥ KaJIbLIUS 110 UX
000011eHH [lepuonuueckas nosioxxeHuto B [lepuoanueckoit
€ CBeACHHIA cHCTEMa cucreme /. 1. Menaeneena.
o  Kypcy XUMHYECKUX -KnaccudunupoBats 1 Ha3bIBaTH
8-ro AJIIEMEHTOB HEOPraHMYEeCKHUE BELIECTBA
KJacca H. . M3y4YEHHBIX KJIACCOB.
Menpeneena. -OnuchIBaTh 00IIME XUMHYECKUE
Crpoenne CBOICTBA BEIECTB Pa3IMUHBIX
aTOMOB. KJIACCOB, IMOJITBEPKIATh CBOMCTBA
Crpoenue MIpUMEpPAMH MOJIEKYJISIPHBIX
BEILECTBA. YPaBHEHMI XUMHYECKUX PEAKIUH.
Knaccer u - OnpenensaTh BUJI XUMUYECKON
CBOMCTBa CBSI3U U TUI KPUCTAIIINYECKOU
HEOPraHUYECKHUX PEIETKY BELIECTBA.
COCIMHEHUH. -IIporno3upoBats cBOKCTBA
BEILIECTB B 3aBUCUMOCTH OT X
CTPOCHHS.
-BricTpauBaTh pa3BEpHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpMaLIUIO U3
yueOHHKa U CITPaBOYHBIX
MaTepHasioB, IPAMOTHO
MCI0JIb30BaTh U3Yy4ECHHBIN
MOHATUIHBINA anmnapar Kypca
XUMUH.
- Ucnonb30BaTh MpH BBIIOJIHEHUH
yueOHBIX 33/IaHHI U B TIpoliecce
HCCIIeI0BATENbCKON e TeIbHOCTU
Hay4YHO-TIONMYJISIPHYIO JIUTEPATYPy
XUMHUUYECKOTO COAEpKaHUs,
CIIpaBOYHBIE MAaTEPUAJIBI, PECYPCHI
Nutepuera
Tema 2. 8 -PackpeiBaTh CMBICI H3y4aeMBbIX 5,6,8
OcHOBHbIE MOHSATHI U IPUMEHSTH OTU

3aKOHOMEPHOCTH

TMOHATHUS IPU O CAHUU CBOICTB




XUMHUYCCKUX
peakiui

BEILIECTB U UX MPEBPALLCHUN.
-Knaccuunuposate xumMmuueckue
PEAKLMHU 10 PA3INYHBIM
IIPU3HAKAM.

-YcraHaBiIMBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEaKuu OT
pa3nuyHbIX (GaKTOPOB.
-[IporHo3upoBaTh BO3MOKHOCTH
IIPOTEKAHUS XUMHUYECKUX
IIPEBPALICHUN B pa3IMYHBIX
ycnoBusix. Onpenensarb
OKHUCJIMTENb U BOCCTAHOBUTEIb B
OBP.

-CocTaBsTh 2JIEKTPOHHBIN OanaHc
pEaKIMH.

- [Ipon3BOaUTh BBIYMCIIEHUS IO
XMMHUYECKUM yPaBHEHUSM.
-BricTpauBaTh pa3BEpHYyThHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoit Ha HH(OPMALIUIO U3
y4eOHMKA U CIIPaBOYHBIX
MaTepHaJIOB, TPAMOTHO
UCIO0JIB30BaTh U3y4YCHHBIN
MOHSITUMHBIN anmapat Kypca
XUMUHU.

-Mcnosp30Bath U BBITOJIHEHUH
yueOHbIX 33JaHUI U B IIpoOIIecce
HCCIIEI0BATENbCKON e TEIbHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAECPIKAHMUS,
CIPaBOYHBIE MAaTEPHAIIbI, PECYPCHI
Nutepuera

2.
XuMHudeck
ne
peakuuu B
pacTBopax
AIEKTPOJIH
TOB

14

Tema 3.
DNEeKTpOoNIUTUYEC

Kas pucconuanus.

XUMHUYECKHUE
peakunu B
pacTBOpax

14

-PackppIBaTh CMBICI H3y4aeMBbIX
MIOHATHM, a TAKIKE CMBICII TEOPUHU

SHGKTpOHHTquCKOﬁ JuCcColralu.

-O0BACHATDH IPUUUHBI
AIIEKTPOIIPOBOAHOCTH BOJIHBIX
pPacTBOPOB.

-CocTaBisTh YpaBHEHUSI
JUCCOIUAITNY KUCIIOT, IeJIouel 1
COJIEH, ITOJIHBIE U COKpAILEHHBIE
MOHHBIE YPaBHEHUS XUMHUECKUX
peakiuii HOHHOTO OOMeEHa.
-[InaHnpoBaTh U OCYIIECTBIISITH HA
MPAKTHKE XUMUICCKHE
9KCIIEPUMEHTBI, TPOBOJIUTH
HAOIIIOICHMSI, IENATh BBIBOJBI 1O
pe3yJbTaTaM 3KCIIepUMEHTA.
-CnenoBath IpaBuaM 0€30mMacHOM
paboTHI B 1a00OpaTOPHH MPH
UCIIOJIb30BAaHUH XHMUYECKOH
MOCY/IBI U 000y IOBAHMUSI.
-[Ipon3BOMUTE BEIYUCIICHUS IO
XUMHUYECKUM yPaBHECHUSIM.

1,3,6




- BoicTpauBath pa3BEpHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoit Ha MH(OPMALIUIO U3
yueOHHUKa U CPAaBOYHBIX
MaTepuaioB, TPaMOTHO
HCI0JIb30BaTh U3y4YECHHBIN
MOHATUWHBIN anmnapat Kypca
XUMHH.

-Mcnonp30Bath IpH BHIOJIHEHUT
yueOHBIX 3a/1aHUH U B TIpolecce
UCCIIEZI0BATEIbCKOM €A TENbHOCTH
HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY
XHUMHUYECKOTO COJIepKaHMs,
CIpPaBOYHbIE MaTepHAIIbI, PECYPCHI
WHuTepuera

3.
Hemerann
Bl U X
COCIMHCHU
i

22

Tema 4. O0mas
XapaKTePUCTUKA
XUMHYECKUX
asmeMeHToB VIIA-
TPYIIIIHIL.
TI"anorensl

-O0BsACHSTH 00TIIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJJIOB U UX
COEIMHEHU B Mpeenax MaJibix
MIEPUOJOB U TJIaBHBIX MOATPYII
Ileproanyeckoi crucTeMbl
XUMHYECKUX 3JIEMEHTOB C YU4ETOM
CTPOEHUS UX aTOMOB.
-XapakTepu3oBaTh (PU3MIECKUEC U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB I'aJIOr€HOB (Ha puMepe
XJIOpa) M CJIOXKHBIX BEIIECTB
(xopoBOIOpOAA, XJTOPHIAA
HATpHsl), CIOCOOBI MX TTOTYUYSHHUS,
MpUMEHEHUE U 3HAaUCHUE B
MIPUPOJIC U KU3HH YETIOBEKA.
-OnpenensaTh rajloreHu/1-uOHbI B
pacTBope.

- [InanupoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKUEC
AKCIIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHHUS], IENaTh BBIBOJBI 1O
pe3yibTaTaM 3KCIEepUMEHTA.
-CrienoBath mpaBuiiaM 06€3011acHOM
paloThI B 1aOOpaTOPUH MPU
HCIO0JIb30BaHUN XUMHUYECKOM
MOCYbI © 000PYAOBaHHS.
-BricTpauBaTh pa3BEpHyThHIE
MACbMEHHBIE U YCTHBIC OTBETHI C
OMmopoi Ha UHQOPMAITUIO U3
y4eOHMKA U CIIPaBOYHBIX
MaTepHasioB, IPAMOTHO
MCI0JIb30BaTh U3Yy4ECHHBIN
MOHATUWHBIN anmnapar Kypca
XUMUH.

- Mcrionp30BaTh MpH BHITIOJHECHUH
yueOHBIX 33/IaHU U B Tpoliecce
MCCIIeI0BATENbCKOU e TeIbHOCTH
HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY




XUMHUYECKOTO COJEepKaHNUs,
CIIPaBOYHBIE MAaTEPUAJIBI, PECYPCHI
NnTepuera

Tema 5. O6mias
XapaKTepUCTUKA
XHUMHYECKUX
aJIeMeHTOB VIA-
rpynnsl. Cepa u
e€ coemuHEeHUs

-O0BsCHATH o01IHMe
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2yieMeHTOB VIA-rpynmbl u
WX COCAMHEHUHN C Y4ETOM CTPOECHUS
UX aTOMOB.

-XapakTepu3oBaTh (HU3MIECKUE

Y XMMUYECKHE CBOKCTBA IPOCTOT0
BENIECTBA CEPHI U €€ COCUHEHUN
(cepoBoziOpOaa, OKCUAOB CEPBHI,
CEpHOM KUCIIOTHI, CyIb(haToB),
CIOCOOBI X B IPUPOJIC U )KU3HU
YeI0BeKa.

-OnpenensTh HAIWYNE CyIbdar-
HMOHOB B pacTBOpE.

-O0BACHATH CYLIHOCTh
HKOJIOTUYECKUX IIPOOJIEM,
CBSI3aHHBIX C MepepaboTKOi
COEIMHEHU Cephl.

-[InanupoBaTh 1 OCYLIECTBIATH HA
MPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, IPOBOJIUTH
HaOII0AEHMS, eNaTh BLIBOAKI I10
pe3yibTaTaM 3KCIEepUMEHTA.
-CnenoBaTh npaBujaM 0e30MmacHoOM
paboThI B JIAOOPATOPHH IIPU
MCIOJIb30BAaHUU XUMHYECKOU
MOCY/IbI U 000PYTOBAHMUSI.

- [Ipon3BOANTE BEIYUCIICHUS 1O
XUMHYECKUM ypaBHEHUSIM.
-Ucnonb30Bath npu BBHITOTHEHUH
y4eOHBIX 3aTaHUI TEKCTHI
y4eOHUKa, CIIPaBOYHBIC MaTEPUAITBI
(ITepuognueckyto cuctemy
XUMUYECKHUX 31emeHToB [[. 1.
MeneneeBa, TabIUIy pacTBOPH -
MOCTH KHCJIOT, OCHOBAaHHH M COJIeH
B BOJIE, SJIEKTPOXUMUY €CKHI PSJT
HAMPSHKEHU METaJIoB).
-Ucnonp30BaTh npu BBITOIHEHUH
yueOHBIX 33/IaHUI U B TIpoliecce
MCCIIeIOBATENbCKON e TeIbHOCTH
HayYHO-TIONMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO CO/IEpKAHUS,
CIPaBOYHBIE MaTEPHUAIBI,

pecypcbl UHTEepHETA

1,4-8

Tema 6. OGmmas
XapaKTepUCTUKA
XMUMHUYECKUX
2JIEMEHTOB VA-
rpynnsl. A3or,

dbochop u ux

-O0BsACHATH 001IIe
3aKOHOMEPHOCTH B U3MECHEHUH
CBOWCTB 3JIEMEHTOB VA-TpyIIIBEI U
UX COECAVNHEHUN C Y4ETOM CTPOECHUS
UX aTOMOB.

-XapakTepu3oBaTh (pusnueckue u

5-8




COCINHCHUA

XMMHUYECKHE CBOMCTBA MPOCTHIX
BellecTB a3oTa U pochopa u ux
COCIMHCHMM (aMMHaKa, CoJIei
aMMOHHS, a30THON KU CIIOTHI,
HUTpPATOB, oKkcuaa ¢pochopa(V) u
docdopHoit kucnotsl, hochaTon),
CHocoObl X MOTyYEHuS,
IPUMEHEHUE U 3HaYEHHE B
NPUPOJE U KU3HU YETIOBEKA.
-OnpenensiTh HOHBI aMMOHUS U
docdar-noHEI B pacTBOpE.
-O0BACHATH CYLUIHOCTh
HKOJIOTHYECKUX TTPOOIIEM,
CBSI3aHHBIX C HAXOXKJEHUEM
coellMHEeHM a3oTa u pocdopa B
OKpYyXaroleu cpene. ----
[1nmanupoBaTh U OCYIIECTBIATH HA
MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTHI, TPOBOJIUTH
HAOJIIOICHMS], IENaTh BBIBOJBI IO
pe3yJibTaTaM 3KCIIEPUMEHTA.
-CrnenoBath mpaBuiaamM 0€30mMacHOM
paboThI B 1aOOpaTOPUH MPH
UCMOJb30BaHUU XUMHUYECKON
MOCy 1kl U 000pYTOBaHMUS.

- [Ipou3BOANTH BHIYHMCIICHUS 110
XUMUYECKUM YPaBHEHUSIM.

- crnonp30Bath Npy BBHITOJIHEHUH
y4eOHBIX 3aJaHUN TEKCTHI
yueOHHKa, CIIPAaBOYHBIE MATEPHUAITBI
(epruoANYECKYIO CUCTEMY
XUMHUYECKUX 31eMeHToB J[. U.
MeHnneneeBa, TabIuIly
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHUI M COJICH B BOJIE,
NIEKTPOXUMHUYECKUN P
HaIpsKEHU METaJlIoB).

- Ucrionp30BaTh Mpu BHITIOJIHEHUH
yueOHBIX 33/IaHUI U B TIpoliecce
HCCIIEZI0BATEIbCKOM e TeNbHOCTH
HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJIepKaHUs,
CIPaBOYHbIE MaTEpUAJIbI, PECYPCHI
Nurepuera

Tema 7. O6mas
XapaKTePUCTUKA
XUMHUYECKUX
snemeHToB [VA-
CPYIIIBL.
Yraepon u
KPEMHHUH U UX
COCITUH CHUS

-O0BsACHATD 001IHE
3aKOHOMEPHOCTH B U3MEHEHUH
cBOicTB anemenToB [VA-rpynnsl u
HX COCIMHEHUH C YUETOM CTPOEHUSI
UX aTOMOB.

-XapakTepu3oBaTh (HU3MIECKUE

1 XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yriepoja U KPEMHUS U UX
COEAVHEHUH (OKCHIOB yrieposa,
YTOJIbHOM KUCJIOTBI, KapOOHATOB,

1-3,6-8




OKCHJ1a KpEMHMSI, KPEMHHUEBOI
KHCIIOTBI, CHIIMKATOB), CIIOCOOBI UX
MOJTy4YeHHUs], IPUMEHEHHE U
3HAa4YeHHE B IPUPOJIE U KUZHU
YeI0BeKa.

- Onpenensats kapOOHAT- U
CHJINKaTHOHBI B PaCTBOPE.
-O0BACHATH CYLIHOCTh
HKOJIOTMYECKUX MPOOIIEeM,
CBSI3aHHBIX C HAXOXJIEHUEM
YIIIEKUCIIOTo Ta3a B OKpYKaroLei
cpexne.

- UnmoctpupoBaTh B3aUMOCBSI3b
HEOPraHWYECKUX COETUHEHUN
yriaeposa ¥ OpraHuyecKux
BEIIECTB.

-[lnanupoBaTe U OCYIIECTBISATH HA
MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTHI, TPOBOJIUTH
HAOJIIOICHMS], IENaTh BBIBOJBI IO
pe3yJibTaTaM 3KCIIEPUMEHTA.
-CrnenoBath mpaBuiaamM 0€30mMacHOM
paboThI B 1aOOpaTOPUH MPH
UCMOJb30BaHUU XUMHUYECKON

MOCy 1kl U 000pYTOBaHMUS.

- Ucnonb30BaTh MpU BHIMOTHEHUH
y4eOHBIX 3aaHUN TEKCTBI
yueOHMKa, CIIpaBOYHbIE MAaTEPUAJIBI
(ITepunognueckyto cucremy
XUMHUYECKUX 31eMeHToB J[. U.
MeHnneneeBa, TabIUILy
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI M COJICH BBOJIC,
AIIEKTPOXUMHYECKUH PsijL
HaMpPsHKEHU METaJlIoB).

- Ucrionp30BaTh Mpu BHITOJIHEHUH
yueOHBIX 3a/1aHU U B Ipoliecce
HCCIIEZI0BATEIbCKOM e TENbHOCTH
HAYYHO-TIONMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COAEPIKAHMUS,
CIpPaBOYHbIE MaTepHAIIbI, PECYPCHI
WNutepuera

4,
MeTtaniasl u
50,4
COCIMHCHU
i
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Tema 7. O0Owmue
CBOMCTBa
METAJIJIOB

-PackpeiBaTh CMBICI N3y4aeMBbIX
MOHATUHN U IPUMEHSATH 3TU
MOHATHUS IPU ONMCAHUU CBOMCTB
BELIECTB U UX IIPEBPAILECHUM.

- O0BsICHATE 00IIIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB 2JIEMEHTOB-METAJUIOB U UX
COEIMHEHUM C yUETOM CTPOCHHUS UX
aTOMOB.

-XapaKkTepHu3oBaTh CTPOCHUE
METaJIoB, o01ue Gu3ndecKue u
XapakTepu3oBaTh 001HE COCOOBI

1,2,5-8




MOJIY4CHUSI METaJIOB.

-CnenoBath mpaBuiaamM 0€30mMacHOM
paboThI B TaOOpaTOPHH MTPU
MCI0JIb30BaHUN XUMHYECKOU
MoCy1bl 1 000y OBaHHUS.

- [Ipon3BOANTE BBEIYUCIICHUS 1O
XUMHUYECKUM YPABHEHUSIM.

- Ucrionp30BaTh Mpu BHITIOJIHEHUH
yUeOHBIX 3aTaHUI TEKCTHI
yueOHHKa, CIIPAaBOYHBIE MATEPHUAIIBI
(ITepuoanueckyio cucremy
XHMHUYECKuX ayieMenToB /l. U.
MenneneeBa, TabnuIry
PacTBOPUMOCTHU KHCIIOT,
OCHOBaHU U COJICH B BOJE,
NIEKTPOXUMHUYECKUAN P
HaIpsOKEHU METaJlIoB).

- Mcrionp30BaTh MpH BIIOJHEHUH
yueOHBIX 33/IaHUI U B TIpoliecce
HCCIIeI0BATENbCKON e TeIbHOCTH
HAYYHO-TIONMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHus,
CIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
WNHTepHeTa XumMuyeckue CBOMCTBA
METaJIOB.

Tema 8.
Baxneiimue
METaJIJIBl U UX
COeTMHEHUS

10

-O0BsACHATH 001IHE
3aKOHOMEPHOCTH B UBMECHEHUU
CBOWCTB 2JIEMEHTOB-METAJIJIOB B
TpyIIax ¥ UX COCTUHCHHH C
y4ETOM CTPOCHHUS UX aTOMOB
-XapakTepu3oBaTh (HU3MIECKUEC U
XUMHUYECKUE CBOWCTBA TPOCTHIX
BEIIECTB METAJIOB H UX
COEIMHEHUM (OKCUIOB,
THUAPOKCHUIIOB, COJIEH), CIIOCOOBI UX
MOJTyYCHHU S, IPUMEHEHHE U
3Ha4YeHHE B IPUPOJIE U KUZHU
YeIIOBEKa.

-Pacno3naBarh ¢ moMoIIbIO
KauyeCTBCHHBIX PEAKIIUi HOHBI
METaJIJIOB (MarHus, aTfOMUHUS,
[IUHKA, JKeJie3a, M ).

- [InanupoBaTh U OCYIIECTBIISATH HA
MPAKTHKE XUMUICCKHE
9KCIIEPUMEHTBI, TPOBOJIUTH
HaOII0AEHMS, TeaTh BLIBOAKI I10
pe3yJibTaTaM 3KCIIepUMEHTA.
-CnenoBath IpaBuaM 0€30mMacHOM
paboTHI B Ta0OpaTOPHH MPH
UCTIOJIh30BAaHUU XUMHUYECKON
MOCY/IbI ¥ 000PYTIOBAHMUSI.

- [Tpon3BOANTE BEIYMCIICHUS 110
XUMHUYECKUM yPaBHECHUSIM.

- BeicTpauBath pa3BEpHyTHIC

1,2.5-8




NUCbMEHHBIE U YCTHBIE OTBETHI C
OMmopor Ha UHQPOPMAITUIO U3
y4eOHHUKa U CPABOYHBIX
MaTepuaioB, TPAMOTHO
UCIOJIb30BaTh U3y4YEHHBIN
MOHATUIHBIN arnmapar

Kypca XHUMHUU.

- cnonp30Bath Npy BBITOJIHEHUH
yueOHBIX 3a/1aHUH U B TIpolecce
MCCIIEI0BATENbCKOM JEATENBbHOCTH
Hay4YHO-TIONMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIepKaHMs,
CIpaBOYHbIE MaTepHAIIbI, PECYPCHI
HNnTepuera

5. Xumug u
OKPY>KaroIIl
asg cpena

Tema 9.
BemecTBa u
MaTepHalibl B
JKU3HHU YelIoBeKa

-XapakTepu3oBaTh POJb XUMHUH B
pa3IMYHBIX cepax AesATeTbHOCTH
JIIO/Iei, OCHOBHBIE BEIISCTBA U
MaTepHalibl, IPUMEHSIEMBIC B
JKU3HH COBPEMEHHOI'0 YeJIOBEKa.

- OOBSACHATH YCIOBHS O€30MaCHOTO
HCIO0JIb30BaHUS BEILIECTB U
XUMHUYECKUX PEaKIUil B OBITY.
-AHaMM3UPOBATh U KPUTHIECKHU
OIICHUBATh WH(OPMAIIHIO O
BIIUSIHUU TTPOMBIIIUICHHOCTH,
CEJbCKOr0 X035HUCTBA, TpaHCIOPTa
U JIp. Ha COCTOSIHUE OKPY>KaroLen
Cpelbl.

-YMeTh 0OKa3bIBaTh MEPBYIO
MTOMOIIb TTPH XUMHUUYECKHX 0KOTrax
U OTpaBJICHUSX.

-[IpuHnMath ygactue B
00CYXKISHHUH MPOOIIEM XHMHIYECKOH
Y DKOJIOTMYECKON HAMPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIHIO TI0 TTPOOJIEME H
npeJiaraTb BO3MOXHBIE ITyTH €€
pelIeHust

3-5,7,8




MTO B pamkax «Touku pocTa»

HaumeHnoBaHnue
000py/10BaHusA

KpaTkue TeXHHYECKHE XapaKTePUCTHKH

KoanuyecrBo

Oouee o0opynoBanue (pusuka, Xumusi, OMOJIOr Usl)

Hudposas
naboparopus

yICHUYECKasI
(pu3uka,
Ounomnorus)

XHUMUS,

HupoBoiil 1aTYMK 3IEKTPOINPOBOTHOCTH
[udporoit natuuk pH

[HudpoBoil 1aTYMK MOJTOKEHUS

HudpoBoii 1aTyuk TeMnepaTypsl

[udpoBoii maTuynk aOCOIOTHOTO JTaBICHUS
[Hudposoii ocuumiorpaguueckuii JaT4uK
Becrol anektponnsie yueOnsie 200 T
Muxkpockon: 1u(pPOBONH WM ONTUYECKHH C
yBenuuenueM ot 80 X

HaGop 11t U3roToBneHus MUKpOIpenapaToB
Muxkpornpenapatsi (HaOop)

CoenuHUTENBHBIE NPOBOAA, IPOrPaMMHOE
obecrieyeHue, METOJUYECKUE YKA3aHUS
KOMIIJIEKT COITYTCTBYIOLIMX JJEMEHTOB IS
OIIBITOB 110 MEXaHUKE

KOMILIEKT COMYTCTBYIOIIUX 3JIEMEHTOB JUIS
OIIBITOB 110 MOJIEKYJIIPHOM

busnke

KOMILIEKT COMYTCTBYIOIIUX 3JIEMEHTOB JUIS
OIIBITOB MO AJEKTPOIUHAMUKE

KOMILJIEKT COMYTCTBYIOIIMUX 3JIEMEHTOB JUIS
OTIBITOB IO ONTHKE

3 miIT.

Komnuiexkt mocynbl
5 000pyIOBaHMUS
JUIST  YYCHHYECKHUX
ombITOB  ((husmka,
XUMUSI, OMOJIOTHS).

[TaTuB 1a00paTOPHBIN XUMHUUECKUI
Ha6op wamek [letpu

HaGop mHCTpyMEHTOB IIpermapoBaIbHbIX
JIoKKa 111 COKUTaHUS BEIIECTB
Crynka dhapdhopoBasi ¢ IECTUKOM
HaGop ©Oanox i1 XpaHeHUs
peaktuBoB (30 — 50 mu)

HabGop ckisHOK ((1akoHOB) IJIsi XpaHCHHUS
pacTBOPOB PEAKTHUBOB

Ha6op npobupoxk (I1X-14, I1X-16)
[Tpubop nmnst mosydeHus ra3on
CnouproBka

['oprouee nst ciMpPTOBOK
OunbTpoBaibHas Oymara (50 mit.)
Kon6a konnueckas

[lamouka  crexnsiHHas  (C
HAKOHEYHHUKOM )

Yamreuka 111 BRIIApUBaHUS (BBITAPUTEIIbHAS
qarieyka)

TBEPABIX

PE3UHOBBIM

3 .




MepHbIii TUIUHIP (TJIACTUKOBBII)
Boposnka creknsHHas (Maas)
Crakan crexiastHHBIHN (100 M)
["a3o0TBOIHAsS TPYOKa

XumMusa

JleMOHCTpanMoHHOE
obopyoBaHUE

CocTtaB KOMIIJIEKTA:

Cromuk mnomweMHbli Hasnauenuwe: cOopka
y4€OHBIX YCTaHOBOK,

pa3Mep crosemHuibl: He MeHee 200%200 MM,
IJaBHBIA MOIBEM C IIOMONIbIO  BHHTA!
HaJu4yue

[lItaTuB J1€MOHCTPALIMOHHBIA XUMHYECKHUM:
Hasnauenue: nemoHcTpamusi mTpuOOpPOB W
YCTaHOBOK,

Olopa, CTEPXKHH, Janmkh, MYQTHI, KOJbIIA:
HaJuyue,

BO3MOYKHOCTh 3aKpEIUICHUsS DJEMEHTOB Ha
Pa3JIMYHON BBICOTE: HATMYUE

Anmapar s OpPOBEACHUA  XUMHYECKHUX
peaKIuii: Hasnauenue: JIEMOHCTpaIus
XUMHYECKUX PEaKLUU,

MOTJIOTUTENb NTAPOB U Ta30B: HAINYHE,
Marepuall KojaObl: CTEKIIO

Hab6op mist snekTponn3a AeMOHCTPALIMOHHBIMN:
Ha3nauenue: n3yueHue 3aKOHOB JIEKTPOJIN3a,
cOOpKa MOJIeNTi aKKYyMYJISITOPAa,

€MKOCTh: HaJIM4ue,

AJIEKTPOJIbl: HATMYKE

KoMmmnekr mepHbIx Ko0i0 Manoro obObema:
Hasnauenue: 1eMOHCTpallMOHHBIC OMBITHI,
00beM k0110: ot 100 Myt 70 2000 M,
KOJIMYECTBO K0J10: He MeHee 10 miT.,

MaTepuan Kojil: CTEKIIO

Habop d¢makonoB (250 — 300 w™mm mos

XpaHEHUs pacTBOPOB PEaKTUBOB).
Haznauenwue: XpaHEHHE pacTBOpOB
PEaKTHBOB,

KOJIM4ecTBO (IakoHOB: HE MeHee 10 miT.,
Marepuall (pJIaKOHOB: CTEKJIO

poOKa: HAJTM4Yue

[IpuGop aAns  OOBITOB MO XUMHHU €
AIEKTPUIECKUM TOKOM

(J1abopaTopHBIiL)
[Tpudop IS WLTIOCTpAIuU 3aKOHa
COXpaHEHHUS ~ MacChl  BEMIECTB:  COCY/

JlangonpTa: HaTU4HeE,
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poOKa: HAJTM4KeE,

THUII IPUOOpA: TEMOHCTPAIIMOHHBIN
JenurenpHas BOPOHKA: Haznauenue:
pas3zesieHue IBYX JKUIKOCTEH IO TUIOTHOCTH,
Marepuall BOPOHKH: CTEKJIO

YcraHoBka Ui TEPETOHKH  BEILECTB:
Ha3nauenwne: JIEMOHCTpAIU OYHCTKU
BEIIECTBA, IEPETOHKA,

KOJOBI, XONOMWIBHUK IS OXJIKICHUSA,
AJUTOHX, TpoOKa: HaJTU4ue,

JUIMHA YCTAHOBKU: HE MeHee 550 MM

[Ipubop st mosiydeHusl ra3oB: Ha3HAUCHHE:
MOJIYYCHHE Ta30B B MAJIBIX KOJTUYCCTBAX,
COCTaB KOMIUIEKTA: HE MEHEee 6 MPeMETOB
bans komOuHupoBaHHas JaboparopHas: bans
BOJISTHAS: HAJIMYHE,

KOJbI]a CMEHHBIE C OTBEPCTUSIMHU PA3HOTO
IuaMeTpa: HaJlm4ue,

TUTUTKA DJICKTpUYECKasl: HATMINe
®dapdoponas CTyIIKa C MECTUKOM:
Hasnauenue: myis pasMmenbueHUsS KPYITHBIX
bpakiuii  BEMIECTB W MPUTOTOBJICHUS
MOPOIIKOBBIX CMecen

Kommnext tepmometpos (0 — 100 C; 0 — 360
©)

KomruiekT
XUMHUYECKUX
PEaKTHUBOB

CocraB KOMILIEKTA!

Habop  «Kwucnote»  (a3oTHasi, cepHas,
coJisiHasi, oprodochopHas)

Habop «I'mapokcunby (ruapokcuy Oapus,
THUAPOKCU]] Kallisdg, TUIPOKCHI  KaJbIlus,
TUAPOKCUJ] HATPHUSI)

Habop «Oxkcuapl wmeTauioB» (QTFOMUHHUS
okcupa, Oapusi okcum, xkenesa (III) oxkcwm,
KaJblMsl OKcuj, Maraus okcua, menud (1)
OKCH/JI, ITMHKA OKCH])

HabGop «lllemounbie u TIeIOYHO3EMENBHBIC
MeTaUTbDy (JIMTHH, HATPUH, KAJIbITH)

HaGop «Mertamnb»y (amiOMUHHME, Kenes3o,
MarHui, MeJib, IMHK, OJI0BO)

Habop «lllenounble u 11e09HO3EMENBHBIC
METAJUIbDY (JTUTUM, HATPUMN, KAJTbITUN)

Habop «OrneonacHsie BemiecTBa» (cepa,
docdop (kpacusiit), okcup dochopa(V))
Ha6op «I"anorensn (uoa, 6pom)

Habop «["amorenuapy (amOMHHHUS XJIOPHI,
aMMOHHUS xJiopua, 6apust xyopu, xenesa (I11)
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XJOpUA, Kamus WOAMI, Kalus XJIOpH],
KaJdblUsg XJOPUJA, JHUTHUS XJIOPUJ, MarHus
xnopua, meau (1) xmopun, Hatpus Opomwui,
HaTpus TOpHA, HATPUS XJIOpUZ, IMHKA
XJIOPU]T)

Habop "Cynbdarel, cynbuabl, cyabhUTH"
(amromuHusL  cynbdar, aMMOHHMS Cyab(ar,
xenesza (II) cynedua, xenesza (II) cynbdar, 7-
MU BOJAHBINA, Kamusi cynbdar, kobanbrta (II)
cyabdar, wMarHus cynbdar, wmeau (II))
cynbdar 6e3Bonnbiii, Meau (II) cynbdar 5-tu
BOJHBINA, HATPUS CynbQUA, HATpUs CyIb(dHUT,
HaTpus cyibdar, HaTpusd Truapocyibdar,
HUKETS Cynbdar

Ha6op "KapOonatsl" (aMMoOHMs KapOOHAT,
kamus ~ kapOonar, wemu (I[) kapOonar
OCHOBHOM, Harpusi  KapOOHaT,  Harpus
TUAPOKapOOHAaT)

HaGop "®ocdarel. Cunukars"  (kanus
MOHOTrUApoopTodocdar, HATPUS CUIUKAT 9-
TH BOJHBI, HaTpus oprodocdar
TpeX3aMelleHHbIN, HaTpus Auruapodocdar)
HaGop "Awnerarsl. Pomanmnapl. CoenuHEHUS
xene3a" (xamms anerar, kamus  Qeppo(Il)
reKcalnaHus, KaJIns beppo (I1T)
TeKCAIMOHUI, KIS POJIaHU]I, HATPHS aIleTar,
CBHUHIIA aIleTaT)

Ha6op "Coenunenuss wmapranma" (kanaus
nepmanranar, wmapranna  (IV)  okcwun,
mapranua (II) cynsdar, Mapraniia xjaopun)
Habop "Coemunenuss xpoma" (aMMOHHUS
AUXpOMaT, Kalus AUXpOMaT, Kalus Xpomar,
xpoma (III) xmopua 6-T1 BOAHBIN)

HaGop "Hutparsl" (amoMHHHS  HHTpAT,
aMMOHUSI HHUTpAT, Kajausl HUTpAT, KaJbIus
Hutpar, meau (II) HuTpar, HaTtpus HUTpaAT,
cepebpa

HUTpAT)

Habop "Unnuxatopsl" (JTakKMOMI, METUIIOBBIM
OpaHXeBbIi, peHo(TaneuH)

Ha6op "Kucnopoaconepxaiiue
OpraHnyeckue BemiecTa" (aleToH, TIUIEpUH,
OUATWIOBBIN  3Qup, cOoupt H-OYTHIOBBIN,
CIUPT WM30aMUJIOBBIM, CIUPT H300YTHUIIOBBINA,
COUPT  OTWIOBBIA,  (QeHos,  (HopMaiuH,
STUJICHTJIMKOJIb, YKCYCHO-3THIIOBBIN 3(pup)




Ha6op "YrmeBomopoawl" (OeH3MH, TEKcaH,
He(Th, TOTYOJI, ITUKJIOTECKAH )
Ha6op "Kwucnorel opranuueckue" (Kuciora
aMUHOYKCYCHasl, Kucjaota O€H30iHas1, KUCI0Ta
MaciisiHasi, KHUCJIOTa MypaBbUHasA, KHCIIOTa
OJIEMHOBAA, KHCIIOTa NaJIbMHUTUHOBAS,
KHCJIOTa CTEapUHOBAasl, KHUCJOTAa YKCYyCHas,
KHCJIOTA I11aBeJieBast)
Habop "YrneBoawsl. AmunHbl"  (aHUIIUH,
aHUJIMH CEPHOKHCIIBIN , JI-rmoko3a,
METHJIAMUH TUAPOXJIOPH]I, Caxapo3a)
Komrutekr Ha3nauenue: nemoHCTpallMOHHOE, 1 .
KOJUICKITUM W3 | BUJ YIIAKOBKHU: KOPOOKa,
CITHMCKa ONMUCaHue: HATUYUE
CocTaB KOMIUIEKTA:
Komnexuus "Bomnokua"
Komrekuuss "KaMeHHBI yrosib ¥ MPOIYKTHI
ero nepepadoTku”
Komnexknusa "Metaiuisl ¥ cijiaBbl”
Komrekuus "MuHepansl U TOpHbIE TOPOJBI"
(49 BUIIOB)
Konnekuus "Munepanbabie ynoopeHus"
Komrekuuss "Hedpte w  mpoaykTtel  ee
nepepaboTku”
Komneknusa "Ilmactmaccsr”
Komnexnusa "Tonmmso"
Komnexkuus "Uyryn u crans"
Komnexknus "Kayayk"
Komnexnus "Ikana tBeproctn”
HaGopet mns  monmenupoBaHWsI  CTPOCHUS
OpPraHMYECKUX BeHIeCTB (YYEHUYECKHUE) He
MeHee 4 IIIT.
COI'JTACOBAHO COI'JTACOBAHO
[Iporokon 3acenanust METOIUYECKOTO 3amecTuTenb AupeKTopa mo Y BP
oobemuaenus yanteneir MOBY OOLL Nel2 MOBYOOII Nel2 um.K.A.®Dneep

uM.K.A.@neep Nel or 29.09.2022 rona
Kamuuckas B.H. 30.09.2022 MHUromena JI.B.
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