ITpunoxxenne 11

PABOYAS ITPOI'PAMMA
10 XUMHH

8 -9 kiacc



HosicHUuTeEIbHASA 32aNIMCKA
Pabouas nporpamma coctaBieHa Ha ocHOBe dDenepanbHOTO rocyapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa OCHOBHOTO 00IIETr0 00pa30BaHus, IPUMEPHOI IPOTrpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHus 0 XUMHH, aBTOpcKoi nporpammsel O.C. ['abpuensina u
OpHEHTHpOBaHa Ha paboTy no yueOnuky ["abpuemnsan, O.C. Xumus. 8, 9 kiacc.
Lenu obyuenusn
- (hopMUpOBaHKE y YUAIIUXCS XUMUYECKONH KapTUHBI MUPaA KaK OPraHUYeCKOM 4acTu ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,
- pa3BUTHE NIO3HABATEIILHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yyalxcs B Mpolecce U3y4yeHus: UMH XUMUYECKOW HAyKH U €€ BKJIa/1a B COBPEMEHHBII HaAy4HO-
TEXHUYECKHUI MPOrPecCC;
- (hopmupoBaHMe BaKHEHIINX JIOTHUECKUX OIepalfii MBIILICHUS (aHaIu3, CUHTE3, 000011eHue,
KOHKPETHU3aIHsl, CPaBHEHHUE U JP.) B IPOILIECCE MO3HAHMS CUCTEMbI BAXXHEUIITNX TTOHSATHIA,
3aKOHOB M TEOPUIi O COCTaBe, CTPOSHUH M CBOMCTBAX XUMHUYECKHX BEIIECTB;
- BOCTIUTaHHE YOS KICHHOCTH B TOM, YTO IPUMEHEHHE TIOTYYEHHBIX 3HAHUN U YMEHHUI 110 XUMUHU
ABIIIETCS OOBEKTUBHOM HEOOXOIMMOCTbIO /17151 6€301acHO paboThI C BElIeCTBaMU U
MaTepHrajaMH B OBITY ¥ Ha IPOM3BOJICTBE;
- IPOEKTUPOBAHHE U PealTU3alivs BHITYCKHUKAMU OCHOBHOM IIKOJIBI TMYHOM 00pa3oBaTenbHOU
TPAaEeKTOPUU: BHIOOD Mpod it 00y4eHHs B CTapIIeH IKOJIE WIH TPOPECCHOHATHLHOTO
00pa30BaTEeNbHOTO YUPEKIACHHUS,
- OBJIQJICHUE KJIFOUEBBIMU KOMITETEHIIUAMU (y4eOHO-TI03HABATEIbHBIMU, HH(OPMAIIHOHHBIMH,
[[EHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMHU ).
3adauu uzyuenusn npeomema
- chopMHpOBaTh 3HAHHE OCHOBHBIX MOHATHI U 3aKOHOB XUMUU;
- BOCIIUTHIBATH O0IIEYETIOBEYECKYIO KYIBTYPY;
- YUUTH HAOIOIaTh, MPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTUKE.
- (hopMUpOBaATh YMEHUS MPEACTABIATH HHPOPMALINIO B 3aBUCUMOCTH OT ITOCTABJICHHBIX 32/1a4 B
BUJIE TaOIHIIbI, CXEMBI, TpaduKa, AUArpaMMbl, HCTIOIH30BaTh KOMITBIOTEPHBIE TPOrPAMMBI
Mecmo npeomema 6 yuedbHom niaune
Ha u3yuenue XxuMuu B OCHOBHOM IIIKOJIE OTBOJUTCS 110 2 Yaca B HEAEI0 B TEYCHUH JBYX JIeT (8
u 9 knacc). Beero 136 4 o 68 4 cooTBeTCTBEHHO B 8 U 9 Kiaccax.

1. Ilnannpyemble pe3yabTaThl H3yUYeHHs Y4eOHOr0 MpeaMeTa XuMus

1.1. JInuHOCTHBIE pe3yJibTaThl

5-6 KJacchl:

VYwyarmuiicst JoKeEH 061a0amo:

- OTBETCTBEHHBIM OTHOIIEHUEM K YYE€HHIO, TOTOBHOCTHIO U CIIOCOOHOCTBHIO K CAMOPA3BUTHIO U
caM000pa30BaHMUIO HA OCHOBE MOTHBAIIMH K OOYYSHHIO U TTO3HAHUIO;

- OIIBITOM YYacTHs B COIIMANILHO 3HAUUMOM TPY/IE;

- OCO3HAHHBIM, YBOKUTEIHHBIM U JOOpOKENaTEIbHBIM OTHOIIEHUEM K JIPYrOMY YeJIOBEKY, €To
MHEHHIO;

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTBHIO B OOIIEHUU M COTPYJHUYECTBE CO CBEPCTHUKAMH B
mporecce 00pa3oBaTeIbHOM, 0OIIECTBEHHO-TIONIE3HON, yueOHO-UCCIeA0BATENhCKOM, TBOPUECKOU
NesATEeTLHOCTH;

- MOHUMAaHHUEM [IEHHOCTH 3JI0POBOTO 00pa3a KU3HU;

- OCHOBaMH JKOJIOTUYECKON KYIbTYPHI.

7-9 kaacebl

VYwyarmuiicst JOJKEH 0b1a0amu:

- POCCHUMCKOW TpaKJAaHCKOW HACHTHUYHOCTHIO: MNAaTPUOTU3MOM, yBakeHHeM K OteuecTsy,
MPONUIOMY M HACTOAIIEMY MHOTOHAIlMOHAIBHOrO Hapoja Poccuu; oco3HaHWEM CBOEH
STHUYECKON TPUHAJJICKHOCTH, 3HAHUEM HCTOPUHU, KYJIbTYpbl CBOETO HApO/Aa, CBOEro Kpas,



OCHOB KyJIBTYpHOT'O Hacjieaus HapoaoB Poccun n yenoBedyecTBa; yCBOEHUEM I'YMAaHUCTHYECKHUX,
JEMOKPAaTUYECKUX M TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCUHCKOTO 00IeCTBa;
4yBCTBOM OTBETCTBEHHOCTH U joira nepen PonnHoin;
- OTBETCTBEHHBIM OTHOILIECHHEM K HWCTOpPUH, KYJIbTYpe, HAIMOHAJIBHBIM OCOOEHHOCTSIM,
TPagUIMAM U 00pa3y KHU3HU IPYTUX HAPOJIOB;
- OTBETCTBEHHBIM OTHOIIEHUEM K YYEHHIO, TOTOBHOCTHIO U CIOCOOHOCTBHIO K CAMOPa3BUTHUIO U
camM0o00pa30BaHUIO0 HA OCHOBE MOTHBAIMHM K OOYYEHHIO M MO3HAHHIO, OCO3HAHHOMY BBIOODY U
MOCTPOCHUIO JTAbHEHIEH HHIUBUYyaTbHONU TPAEKTOPHH 00pa30BaHUs;
- LIEJIOCTHBIM MHPOBO33PEHUEM, COOTBETCTBYIOLIMM COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U
00LIECTBEHHON PAKTHUKHY;
- TPKAAHCKOH MO3MIKEH K IIEHHOCTAM HapoAoB Poccuy, rOTOBHOCTBIO M CLIOCOOHOCTBIO BECTH
JTUAJIOT C APYTUMHU JIFOJIbMU U JOCTUTATh B HEM B3aWMOIIOHUMAaHUS;
- KOMMYHHMKATHBHOW KOMIIETEHTHOCTBIO B OOIIEHWH U COTPYIHMYECTBE CO CBEPCTHUKAMH,
JIeThbMH CTapliero W MIAJIIEro BO3pacTa, B3pPOCIBIMH B Ipoliecce 00pa3oBaTeNbHOM,
OOIIECTBEHHO-TIONIE3HOH,  y4eOHO-HCCIEeI0BATENbCKONH, TBOPUECKOW W JAPYIHMX  BHUIOB
NeSITEIIbHOCTH;
- TOHMMaHHWEM [EHHOCTH 3J0poBOoro u 0Oe3omacHOro o0paza J>KU3HH, NpaBUIAMHU
WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO MOBE/ICHHUS B YPE3BBIYANHBIX CUTYALIUAX
- CTETUYECKUM CO3HAHUEM, Pa3BUTHIM YEpPE3 OCBOCHHE XYAOXKECTBEHHOI'O HacleAusl HapoJOB
Poccumn;
-OCHOBaMM  JKOJIOTMYECKOM  KYJIbTYpbl, = COOTBETCTBYIOIIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOT0 MBIIIUICHHUS.
1.2. MeTanpeaMeTHBIMH pe3yJbTAaTAMH OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl SBISIOTCS:
Kommynuxamuenvie YY/[
5-6 ky1acc (MJI1. TOAPOCTKOBBIIT BO3pacT)
1. [oroBapuBarbcsi C JIOJbMH, COIVIaCysl C HUMH CBOM MHTEPECHI U B3IJISAbI, YTOOBI
cienaTh YTO-TO coo0I11a, B MPoLIecce MapHO-TPYIIOBOM paboTHI.
2. CornacoBaHue yCHJIHIA B TIPOIeCCe OPraHU3aIMK U OCYIIECTBICHUS COTPYAHUYECTBA.
3. Ilonumate mo3uiuu codbecenHuka (mapTHepa) (B3IJIsLIbl, HHTEPEChl, MHCHHS) B TPOIECCE
JeSITEIIbHOCTH.
CobmroaTh HOPMBI pEUEBOT0 STHKETA: 3/I0pPOBATHCS, IPOIIATHCS, O1aroJapUTh.
5. KomMmyHuKaTuBHBIE AEWCTBUS, HaIlpaBJICHHbIE HA CTPYKTYpUpOBaHHE, OOBACHEHUE U
npejcTaBieHne HHPOPMaIUH 110 ONpeeICHHON TeMe.
6. JloHOCHTH CBOIO TMO3WIMIO  JO JPYTUX, BJajges MpHEeMaMHd MOHOJOTHYECKOH W
JMAJIOTHYECKOM peun. YMeHHe OopOpMHUTh CBOM MBICIM B YCTHBIA WJIM NMHUCHMEHHBIH
TEKCT TOYHO, KOMIIAKTHO, 0€3 UCKaXEHUSI.
7-8 kJy1acce (CT. NOAPOCTKOBBIN BO3pacT)
1. CornacoBaHue ycJIMi B MPOLIECCE OPTaHU3ALNU U OCYILECTBICHHS COTPYAHUUYECTBA
2. VYdacTBOBaTh B JAMaNOre; CIyliaTb M IOHUMAaTh JAPYIMX, BBICKAa3bIBaTh CBOIO TOYKY
3peHusl Ha COOBITUS, IOCTYIIKH, BBIMOJHSS pa3IM4HbIE POJIM B IPYMIE, COTPYAHUYATH B
COBMECTHOM peIIEHUH NPOoOJIeMbl (3a/1a4H).
3. Tlonmmats no3unuu codeceqHuKa (TTapTHepa) (B3I, HHTEPECHI, MHEHUS) B TIPOIIecCe
JESATENBHOCTH.
Cobuto1aTh HOPMBI PEUEBOTO TUKETA: 3/10POBATHCS, MPOIIATHCS, OJIaroAapUTh.
5. YMeTb KpUTHMYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM IpPHU3HABATH €ro
OmMOOYHOCTH (€CITM OHO TAaKOBO) U KOPPEKTUPOBATH €TO.
6. Od¢opMiATh CBOM MBICIIM B YCTHOHM M NMUCHBMEHHOM pPEYM C y4ETOM CBOMX YYEOHBIX H
JKU3HEHHBIX CHUTYallUi.
7. YuraTth BCIyX M Hpo ceOs TEKCThl y4eOHUKOB, APYTHX XYIOKECTBEHHBIX M HAay4HO-
MOMYJISIPHBIX KHUT, IOHUMAaTh MPOYUTAHHOE.

&

B



8.

9.

YMeHue opopMHTH CBOM MBICIH B NMHCBMEHHOW M yCTHOU (hopMme, mpuMeHss (akTsl,
JI0Ka3aTeIbCTBA, APTYMEHTHI U JIP.
YMeHue noabp30BaThCs IEPBOUCTOYHUKAMH.

9 kJy1acc (CT. MOAPOCTKOBBINA BO3PACT, BLINYCKHUKH OCHOBHOM IIKOJIbI)

1.
2.

Opranuzanys 1 IJIaHUPOBAHUE YIEOHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMHU.
VYyacTBOBaTh B JMANOre; CiIylmlaTb M MOHUMATh JPYTUX, BBICKA3bIBaTh CBOKO TOYKY
3peHHsI Ha COOBITHS, TOCTYIKH.

VYuacTBoBaTh B paboTe Ipymibl (BKIKOYas CHUTyallMI0 Y4eOHOTro COTpyJHHYECTBA U
POEKTHBIE (POPMBI pabOThI), paCHpEAEATh POJIH, JOTOBAPUBATHCS JIPYT C APYTOM.
CriocoOHOCTb J€HCTBOBATH C YUE€TOM IO3ULIUH JIPYTOr0, yMEHUE COTJIaCOBBIBATH CBOU
JICHCTBHS.

OTcrauBaTh CBOIO TOYKY 3peHHs, coOdrofas MpaBWila peueBOro HTUKETa U
JUCKYCCUOHHOW  KynbTypbl.  CllefOBaHME  MOpaJIbHO-3TUYECKHMM  HOpMaM |
IICUXOJIOTHYECKUM MPUHLIUIIAM OOLEHHS U COTPYIHUYECTBA.

OdopMIIATE CBOM MBICIM B YCTHOM M HMHCBMEHHOW PEYH C YYETOM CBOMX YYEOHBIX U
KHU3HEHHbIX cuTyauui. [Ipn HEoOXOQMMOCTH KOPPEKTHO yOeXIaTb B MPABOTE CBOEH
NO3UIMH (TOUKH 3pEHUs), COOII01asi MOPAIIbHO-3TUYECKHUE HOPMBI.

YuraTh BCIyX M IpO ceOs TEKCTbl y4EOHUKOB, APYTUX XYIOKECTBEHHBIX M HAay4HO-
NOMYJSIPHBIX KHHUT, OCO3HAHHOTO  BOCHpUSATHE HH(pOpMamuum W ee TBOpYecKas
nepepadoTKa.

Pecynamuenvie YY/[
5-6 kyacc (MJI1. TOAPOCTKOBBIIT BO3pacT)

1.
2.

VY nepxuBaTh 11€J1b AESITEIbHOCTH JI0 MOJIyUYEHUS €€ pe3yJibTara.

YMeHHe CcaMOCTOATENIBHO  OINpENeNATh ILEeJIM CBOero oOyueHHs, CTaBUTb MU
dopMynupoBath A ceOsd HOBBbIE 3a7aud B yu€0e M IO3HABATEIIbHON JESTEIbHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEIbHOM 1€ TEIbHOCTH.

[InanupoBath pemieHue y4eOHOW  3aJayu: BbICTpauBaThb  IOCJIEA0BATENbHOCTh
HEOOXOAMMBIX OTEPALHK (aJITOPUTM JICHCTBUR).

YMeHue caMoCTOATENbHO IUIAHUPOBATh (IPOTHO3UPOBATH) MYTU JOCTHXKEHUS LENEl, B
TOM 4YHCJI€ albTepHAaTUBHbIE, OCO3HAHHO BbIOMpaTh Haubojee 3(deKkTuBHBIE CHOCOOBI
pelieHns yueOHBIX U M03HABATEIbHBIX 33/1a4.

YMeHMe oOlLeHMBaTh NPAaBUIBHOCTb BBIMOJHEHHUs Y4eOHOM 3ajgaum, COOCTBEHHbIE
BO3MOXHOCTH €€ pELICHUS

OcCymiecTBiIATh  UTOTOBBIH  KOHmMponb — NEATENbHOCTH  («4TO  CAETaHO») U
MOOMEPALIMOHHBIA KOHTPOJIb («KaK BBINOJHEHA Ka)KJaas Oonepalus, BXOJIIas B COCTaB
y4eOHOTO JEUCTBUSY); oyeHusams (CPaBHUBATH C ATAJIOHOM) PE3YJIbTAThl AEATEILHOCTH
(uyxo0i, cBOE); Koppekmuposeams NESITENbHOCTb: BHOCUTh M3MEHEHHUS B IpoOlEecC C
Y4€TOM BO3HMKIIUX TPYAHOCTEH U OIMOOK; HaMeyaTh CIIOCOObl X YCTPAHEHHUS.
Brnagenne ocHoBaMM caMOpEryJsiIUM SMOLMOHAJIBHBIX COCTOSHUM, caMoOaHalu3a,
CaMOKOHTPOJIS, CaMOOLICHKH, HPHUHATHA PpEHIEHHMH M OCYLLECTBICHHS OCO3HAHHOIO
BbIOOpa B yueOHOM W [O3HABaTeNbHOM  JIEATENBHOCTH  (CaMOIO3HAHUE,
c(OPMHUPOBAHHOCTD «S1-KOHUEIIIUNY).

7-8 kJ1ace (CT. MOAPOCTKOBBII BO3PacCT)

1.

YaepxkuBaTh  LE€Ib  ACATENBHOCTH 10 IIOJy4EHHs €€  pe3yibrara. YMEHHE
CaMOCTOSITENIbHO OIpPEAENATh LENU CBOEro OOyueHHus, CTaBUTh U (POPMYIUPOBATH IS
ceOss HOBble 3a7auyd B yu€Oe M MO3HABATENbHON JESITEeIbHOCTH, aHaIU3 YCIOBHI
JIOCTM>KEHMS LIE€JIE Ha OCHOBE BBIJICIICHHBIX YYMTEIEM OPUEHTHPOB JNEHCTBHS B HOBOM
matepuaie.. Pa3BuTie cnocoOHOCTEH K IIeJIeToIaranuio BO BDEMEHHOM MEepCIEKTHBE.
[InanupoBath pemieHne ydyeOHOW  3ajayd: BBICTpaMBaTh  IOCIEAOBATEIbHOCTH
HEOOXO/IMMBIX Omeparyii (anIropuT™ JeHCTBHA).



YMeHHne caMOCTOSITENbHO TUIAHUPOBATh (MIPOrHO3UPOBATh) MYTH JOCTHIKEHUS LIEJe, B
TOM YHCJIC aJIbTEPHATUBHBIC, OCO3HAHHO BBHIOMpPATh HamoOojee 3(HPEeKTUBHBIC CITOCOOBI
peleHns yueOHbIX U M03HABaTEIbHBIX 3a/1au.

YMeHHE COOTHOCHUTH CBOM JEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE JOCTHXKEHUS pE3yJbTara, OIpPEAeisaTh
crocoObl AEHCTBUI B paMKax MPEeAJIOKEHHbIX YCIOBUN M TpeOOBaHUH, KOPPEKTHUPOBATH
CBOM JCUCTBUSA B COOTBETCTBUM C U3MEHSIOIICHCS CUTyallUel, peryJsanus ACUCTBUSA BO
BPEMCHH.

AHaIM3upOBaTh IMOLMOHAIBHBIE COCTOSIHUS, MTOJIyYEHHbIE OT YCIIEIIHOW (HEYCIEIIHOM)
JEATEIIBHOCTH, OYeHU8amMb UX BIUSHUE Ha HACTPOCHHE YEIIOBEKA.

Oco3HaHHOE YIIpaBJIEHHE CBOMM IIOBEJCHUEM M JESATEIbHOCTBbIO, HAIPaBICHHON Ha
JOCTMDKEHUE IIOCTAaBJICHHBIX IIe€JIeH; CIOCOOHOCTh IMpeojojieBaTh TPYAHOCTH MU
npensTcTBus.  Pa3Butue  caMoONO3HaHMs,  CaMOPETYJIHMPOBAHMS,  CaMOAHaJM3a,
c(OPMHUPOBAHHOCTD «SI-KOHIETILIUN.

9 k1acc (CT. HOAPOCTKOBBINH BO3PACT, BHINYCKHUKH OCHOBHOM LIKOJIbI)

1.

YMeHHue CcaMOCTOSATENbHO OMNpeNeNsiTh IeJd CBOEro OOydeHWs, CTaBUTh U
dbopmynupoBarh Il ceOsi HOBbIE 3ajaud B y4€Oe W MO3HABATEIBHOM NE€ATEIHbHOCTH,
aHAJIU3 YCIIOBUM MIOCTIDKEHUS IIeJiel Ha OCHOBE BBIJCNICHHBIX YYHUTENIEM OPHEHTHUPOB
JICUCTBUS B HOBOM MaTepHale.

VYMeHHne caMOCTOATENLHO CTAaBUTh HOBBIE LIENM M 3amadd. Pa3sBUTHE CIIOCOOHOCTEH K
1[eJIeT0JIaraHUI0 BO BPEMEHHOMN NIEPCTIEKTUBE.

YMeHue caMoCTOATENbHO IUIAHUPOBATh (MPOTHO3UPOBATH) MYTH JOCTHDXKEHUS IENel, B
TOM 4YHCJI€ abTEPHATUBHBIC CIOCOOBI JOCTIKEHMS I1I€Jiel, OCO3HAHHO BBIOMpATH
HaubOosee 3¢ GdeKTUBHBIE CIMOCOOBI pelIeHUs Y4YeOHBIX U IO3HABATEIbHBIX 3a/ad.
[locTtpoeHue IKM3HEHHBIX IJJAHOB BO  BPEMEHHOM  TEPCIIEKTHUBE,  CTapaThCs
MIPOTHO3UPOBATH OyIyIIHe COOBITHS U MPOLIECCHI.

YMeHHe COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JEATEeIbHOCTH B IMPOLECCe MOCTIIKEHUS pe3yabTaTa, OMpPEeIeiiTh
CHOCOOBI ACUCTBUI B paMKax MpPEeAIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTHPOBATH
CBOM JICHCTBUSL B COOTBETCTBUU C U3MEHSIONICHCA CUTYyallued, peryisuus IeHCTBUS BO
BpPEMEHU.

PasBute ~ yMeHHMII = CaMOCTOSITENBHO  TPUMEHSATH  KPUTEPUH M CIIOCOOBI
muddepeHIIMPOBAaHHON OLIEHKHU B Y4eOHOM J1eATEIbHOCTH.

OcCo3HaHHOE YNPAaBICHHE CBOMM IOBEICHHEM M JIESITEIbHOCTHIO, HANpPAaBICHHOM Ha
JIOCTHIKCHHUE ITOCTaBJICHHBIX eJIei.
Bnagers ocHOBaMHM camMOpEryisiliid SMOIMOHAIBHBIX COCTOSHUHM, MpUIaraTh BOJIEBBIC
YCWIHST W TPEOAOSieBaTh TPYAHOCTH M TPEMSITCTBUS HA TYTH JOCTHDKCHHS IICINIH.
Pa3BuTre caMomo3HaHMs, CaMOPETYIHPOBaHUS, caMoaHaln3a, cHOPMUPOBAHHOCTL «SI-
KOHIICTIIIAH).

Ilo3nasamenvuvie YY/[
5-6 kJj1acc (MJI. MOAPOCTKOBBII BO3PAacT)

1.
2.

3.

CamocrosTensHOe BblIeIeHHE U (OPMYIHPOBAHHE T03HABATEIBLHOM LeIH;

Ilouck m BblzeneHue HEOOXOOUMOHN HMHGOPMALUH;, NPUMEHEHHE METOAOB HH()OPMAIMOHHOTO
MOMCKA, B TOM YHCIIE C MOMOIIBIO KOMITBIOTEPHBIX CPEJCTB;

Oco3HaHHOE W MPOW3BOJIBHOE MOCTPOEHHE PEYEeBOTr0 BHICKA3bIBAHWA B YCTHOM M NMHCHMEHHOU
opwme;

Bribop Hambosee >QQeKTUBHBIX cIIOCOOOB pelieHHs 3aJad B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHIA;

Pednekcust crmocoOOB H YCIOBUI JICWCTBHS, KOHTPOJIb OIIEHKA TMpolecca M Pe3ybTaToB
JIESATENIBHOCTH;

[loHnmanue u afeKkBaTHasl OLIEHKA SI3bIKA CPEICTB MAacCOBOM MH(OPMALIH;



10.
11.

12.
13.

14.
15.
16.
17.
18.
19.

MopenupoBanre — Mpeodpa3oBaHUe 00HEKTA U3 UyBCTBEHHOI (POPMBI B MOJIETIB, TE BBIACIEHBI
CYIIECTBEHHBIC XapaKTEPUCTUKU O00beKTa (IPOCTPaHCTBEHHO-Tpaduueckas WIA 3HAKOBO-
CHUMBOJIMYECKas);.

CMBICIIOBOE YTEHHE KaK OCMBICIICHHE e YTCHUS W BHIOOP BHJA YTCHUS B 3aBUCHUMOCTH OT
TeJIH; U3BJIEYCHNE HEOOX0IMMOM MH(GOPMAITUH U3 MIPOCTYIIAHHBIX TEKCTOB PA3IMIHBIX KAHPOB;
OmpeneneHrne OCHOBHOW MW BTOPOCTENEHHOW WH(OpMAIiy; CBOOOMHAS OpWUCHTAIUS |
BOCIIPHATHE TEKCTOB XYIOXKECTBEHHOTO, HAy4YHOTo, IyONHUIIUCTUYECKOT0 W O(UIHAILHO-
JICIIOBOTO CTHJICH;

[lormmanue u ageKkBaTHas OIlEHKa CPEACTB MacCOBON HH(OPMAIIHH;

YMeHue agekBaTHO, MOAPOOHO, CKAaTo, BEIOOPOYHO TMepeaaBaTh coJepKaHUe TEKCTa, COCTABIATh
TEKCTBI Pa3IMYHbIX JKaHPOB, COOJII0ast HOPMBI IOCTPOCHHUSI TEKCTOB (COOTBETCTBUE TEME, KAHPY,
CTHIIIO PEYH H 1Ip.).

AHanu3 00bEKTOB C LENbI0 BBIACIECHHS MPU3HAKOB (CYIIECTBEHHBIX, HECYILIECTBEHHBIX );

CuHTEe3 — COCTaBJICHUE LENOr0 M3 4YacTel, B TOM YHCJIE CaMOCTOATENHbHOE JIOCTpauBaHUE C
BOCTIOJTHEHHEM HEIOCTAIOIINX KOMIIOHEHTOB;

Br16op ocHOBaHMI M KPUTEPHUEB I CPABHEHUS, CEPHALINH, KIIaCCH(DHUKAITIN 00BEKTOB;
[lonsenenue moa MoHsITHE, BHIBEJCHHUE CIIEICTBHIA;

YcTaHoBiIeHHE TPHYUHHO-CIIEACTBEHHBIX CBS3€H, MMPEICTaBICHNE IIETIOYeK OOBEKTOB U SIBJICHUI,
[TocTpoeHure TOru4ecKoi HEMOUKY PACCYKACHUM, aHAIN3 UCTUHHOCTU YTBEP>KACHUI;
dopmynupoBanue MpoodIEMBI,

CaMocCTOsITENIFHOE CO3JaHUE CHOCOOOB pEHICHHS MpOOJeM TBOPYECKOTO M TMOUCKOBOTO
xapakrtepa.

7-8 kyace (CT. MOAPOCTKOBBII BO3PacT)

1.
2.

w

~

10.

11.

12.
13.

14.

15.

16.
17.

CamocTosATeabHOE BblIEIEHUE U (POPMYIHpPOBAHUE IT03HABATEIBHON LIENH;

[Touck w  BbyAeNeHHE  HeoOXoAUMOW  MHGOPMALMK; TNPUMEHEHHE  METOJOB
WH(OPMAIIMOHHOTO TIOMCKA, B TOM YHUCJIE C TIOMOIIBIO KOMITBIOTEPHBIX CPEICTB;
CTpyKTypHpOBaHUE 3HAHUU;

Oco3HaHHOE€ ¥ TIPOU3BOJIBHOE TIOCTPOCHUE PEYEBOT0 BHICKA3bIBAHWA B YCTHOM U
MUCbMEHHOU (hopme;

Breibop Hambonee 3PQGEKTHBHBIX CIOCOOOB peIICHHS 3a7ad B 3aBHCHUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

Pednexcus cnocoboB u yciioBuil 1eHCTBUS, KOHTPOJIb, OLIEHKA MpOLiecca U Pe3yJbTaToB
JIeATEIbHOCTH;

[TonnManue 1 ajekBaTHas OIIEHKA SI3bIKa CPEJICTB MaCCOBOM MH(MOpMAIUK;

[TocranoBka u (QopMyIUpOBaHHE MPOOIEMBI, CAMOCTOSTEIFHOE CO3[JaHUE AITOPUTMOB
JIeATEeTLHOCTH TPU PEIICHUH MPOOJIeM TBOPUYECKOTO U TTOMCKOBOTO XapaKTepa.
MonenupoBanue — mpeoOpazoBaHrue O00BbEKTa W3 YYBCTBEHHOH (POpMBI B MOAENb, TIE
BBIJICJICHBI CYIIECTBEHHBIE XapaKTEPUCTUKU 00BEeKTa (MPOCTpaHCTBEHHO-Tpaduueckas
WJIM 3HaKOBO-CUMBOJIMYECKAS);

CMBICTIOBOE UTE€HHE KaK OCMBICIICHHE 1I€JIM YTEHHUS U BHIOOP BHJIa YTEHUS B 3aBUCUMOCTHU
OT 1eNM; W3BIEYCHHE HEoOXoauMol HWHGOpPMALMM U3 TMPOCTYHIAaHHBIX TEKCTOB
Pa3IMYHBIX KaHPOB;

Omnpenenenre OCHOBHOW W BTOpPOCTENEHHOW WHGpoOpMaIuu; cBOOOAHAs OpUEHTAIMS U
BOCITPUSITHE TEKCTOB XYI0KECTBEHHOT'0, HAYYHOT0, MyOIUIIUCTUYECKOTO U O(DUITHAIIBHO-
JIEIIOBOTO CTHUJICH;

[Tornnmanue 1 ajekBaTHas OIIEHKA CPEJICTB MacCOBOW MH(OpMAIINH;

YMeHue anekBaTHO, MOAPOOHO, C)KAaTo, BHIOOPOYHO MEpelaBaTh COJAEPIKAHHE TEKCTa,
COCTABJISITh TEKCTHI PA3JIMYHBIX JKAaHPOB, COONIOZAs HOPMBI TIOCTPOCHHUSI TEKCTOB
(cooTBETCTBUE TEME, KAHPY, CTUIIO PEUH U JIp.).

AHanmm3 00BEKTOB C TETBIO BBIJCICHHS MPU3HAKOB (CYIIECTBEHHBIX, HECYIIIECTBEHHBIX );
CuHTe3 — COCTaBJIEHUE 1IEeJIOT0 M3 YacTedd, B TOM YHUCJIE CaMOCTOSITEIIbHOE
JIOCTpanBaHUE C BOCTIOJTHEHNEM HEOCTAOIINX KOMIIOHEHTOB;

Br160p ocHOBaHMI U KpUTEPUEB TSI CPAaBHEHUS, CEPHAIINH, KIIACCU(PUKALIUU O0HEKTOB;
ITogBeneHne nox IMOHATHE, BEIBEACHUE CICICTBHIL,



18.

19.
20.
21.

Ycranosienue MNPUYUHHO-CIICACTBCHHBIX CBHSGﬁ, MNpEaACTaBJICHUC LCIIOYCK 06’beKTOB 148
SIBIICHHI,

[TocTpoeHue JornyecKor HEMOvYKH PacCy ACHUH, aHAIN3 UCTUHHOCTH YTBEPKIACHUI;
dopMynrpoBaHHUE MPOOIEMBI;

CaMocTosATeIbHOE CO3/IaHHe CIOCO00B pelieHus MpoOIeM TBOPUYECKOTO M IMOUCKOBOTO
xXapakrepa.

9 ky1acc (CT. HOAPOCTKOBBINH BO3PACT, BHINYCKHUKH OCHOBHOM LIKOJIbI)

1.
2.

How

~

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

20.
21.
22.

CamocTosTenbHOe BbleIeHHe U (HOPMYIUPOBaHHE T03HABATEIHHON EINH;

[Touck w®  BeIgeNeHHWE  HEOOXOAMMOM  MH(pOpPMAIMK; NPUMEHEHHE  METOAOB
MH(OPMALIMOHHOTO TOMCKA, B TOM YHUCIIE C TIOMOIIIbI0 KOMITBIOTEPHBIX CPECTB;
CtpyKTypHpOBaHHUE 3HAHMI;

Oco3HaHHOE€ U MPOU3BOJILHOE IIOCTPOECHHUE PEUEBOTO BBICKA3bIBAHUA B YCTHOM U
MUChMEHHOU (hopme;

Bri6op Hambonee >(PPeKTHBHBIX CHOCOOOB pelieHUs 3aga4y B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

Pednexcus cnoco6oB 1 ycinoBuil nelCTBUS, KOHTPOJIb OIIEHKA MpoIlecca U Pe3yIbTaToB
JeSITEIIbHOCTH;

[Tonnmanue U afieKkBaTHasI OI[EHKA SI3bIKA CPEJICTB MAaCCOBOM MH(pOpMAIUH;

[TocranoBka u (hopMyaupoBaHHE MPOOJIEMBI, CAMOCTOSTEIHHOE CO3JIaHHE aJTOPUTMOB
JESTENIbHOCTH MPH PEIIeHUH MTPOOJIeM TBOPUYECKOTO M MOMCKOBOTO XapakTepa.
MopnenupoBanue — mnpeoOpa3oBaHue 00BbEKTa U3 YyBCTBEHHOM (POPMBI B MOJEINb, T€
BBIJICTICHBl CYIIECTBEHHBIE XapaKTEPUCTHKH OOBEKTa (MIPOCTPAHCTBEHHO-Tpaduveckas
WM 3HAKOBO-CUMBOJINYECKAs );

[TpeoOpazoBaHre MOJIEIH C IIENIBIO BBISBICHUS OOIIMX 3aKOHOB, OMPEACTSIONINX JaHHYIO
MPEAMETHYIO 001aCTh.

CMBICIIOBOE YTEHHE KaK OCMBICIICHHE LIEH YTEHUS U BBIOOP BUIA YTECHUS B 3aBUCUMOCTH
OT TIeNK; W3BJICYCHHE HEOOXOMUMON HH(POpPMAIMK W3 MPOCIYIIAHHBIX TEKCTOB
pa3IMYHBIX KAHPOB;

Omnpenenenre OCHOBHOW M BTOPOCTENEHHOW MH(OpMAaIU; CBOOOAHAS OpUEHTALHUS U
BOCTIPUATHE TEKCTOB XYA0XKECTBEHHOT'O, HAYYHOTO, MMyOIUIIUCTUIECKOTO U O(UIIUAIBHO-
JIEIIOBOTO CTHUJICH;

[ToHumaHue U aJileKBaTHasl OLIEHKA CPEJCTB MacCOBOM MH(pOpMaINH;

YMeHue anekBaTHO, MOJAPOOHO, CKATO, BHIOOPOYHO IEpenaBaTh COAEPKAHHME TEKCTa,
COCTaBJIATh TEKCThl PA3IUYHBIX >KAaHPOB, COOJIOJAasi HOPMBI TOCTPOEHUS TEKCTOB
(COOTBETCTBHE TEME, )KAHPY, CTUIIIO PEYH U JIp.).

AHaiu3 00BEKTOB C 11EJbI0 BbIECTICHNS IPU3HAKOB (CYILIECTBEHHBIX, HECYIIIECTBEHHBIX );
CuHTe3 — cocCTaBlieHHME ILeJOro W3 YacTed, B TOM YHCIE CaMOCTOSITEIIbHOE
JIOCTpauBaHKE C BOCIIOJHEHUEM HEJOCTAIOIINX KOMIOHEHTOB;

Bo160p ocHOBaHMI U KpUTEPUEB ISl CPAaBHEHUS, CEpUAIiM, Kilaccu(UKalui 00bEKTOB;
[TonBenenue noja NOHATHE, BBIBEICHHUE CIIEICTBUM;

VYcTaHoBIIEeHHE NPUYUHHO-CIIEACTBEHHBIX CBSA3€H, MpEeCTaBlI€HUE LIETIOYEK 0OBEKTOB U
SIBIICHUI;

[TocTpoeHune noruueckom NenoYKy pacCyKAeHUH, aHaIlu3 UICTUHHOCTH YTBEPKICHHUI;
dopmynupoBaHue MPOOIEMBI;

CamMocTosATeIbHOE CO3/1aHKEe CIOCO00B pelieHHs] Mpo0jIeM TBOPUECKOTO M MOUCKOBOTO
Xapakrepa.

1.3. IIpeameTHbIE pe3yJIbTAThI 0CBOCHUS OCHOBHOI'0 00111er0 00pa3oBaHMs 3a KypC XMMHUSL.
8 kaace

OcHOBHBIC OHATHSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX MPeACTABICHH)
OOyyaromuiics Hay4YMTCs:

* ONMCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, FA3000pa3HbIX BEIIECTB, BBIJIEIAS UX CYLIECTBEHHbIE
IIPU3HAKU;



* XapaKTepHU30BaTh BEIIECTBA MO COCTAaBY, CTPOSHUIO U CBOMCTBAM, yCTaHABIMBATH MPUUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY JAHHBIMU XapaKTEPUCTUKAMH BEILECTBA;

* pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHITHH «aTOM)», «MOJICKYJIa», «XHUMHUYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBO», UCMOJIB3YS 3HAKOBYIO CUCTEMY XUMHUH;
M300paXkaTh COCTaB MPOCTEHUINNX BEIIECTB C MOMOIIBI0 XHUMHUYECKUX (OPMYT U CYIIHOCTH
XUMHUYECKHUX PEAKIH ¢ TOMOIIbI0 XUMMUYECKUX YPaBHEHHIA;

* BBIUUCIISITH OTHOCHTEIHHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, 4 TAKIKE MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COEAMHEHUSX JJISl OLIEHKH UX MPAKTHYECKON 3HAaUUMOCTH;

* CpaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, COJIN;

* KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJI IO COCTaBY;

* OMWCHIBATH COCTaB, CBOWCTBA M 3HAauYeHHE (B MPHUPOAEC M MPAKTUYCCKOH AEATeIHbHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KUCIOPOJia U BOJOPOA;

* aBaTh CPABHUTEIBHYIO XapAaKTEPUCTHKY XMMHUECKUX JIEMEHTOB U BAXHEHUIINX COCTUMHECHUN
€CTECTBEHHbBIX CEMEHCTB IIEJIOYHBIX METAJIOB U TaJIOT€HOB;

* MMOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYI0H;

* IPOBOAWTH HECIIOKHbIE XHUMHUYECKHE OIBITHI W HAOMIOACHHS 33 H3MEHEHHUSIMH CBOWCTB
BEIICCTB B TPOIECCE HMX MPEBPALICHUH; COOJIONATh MpaBWia TEXHUKH OC30MACHOCTH TIPU
MPOBEJICHUH HAOIIOICHUN U OIIBITOB;

* pa3nMyaTh SKCHEPUMEHTAIBHO KHCIOTHI W MIENOYH, MOJB3YSACh MHIWKATOPAMHU; OCO3HABATh
HE00XO0IUMOCTh COOI0IeHHS Mep 0€30MacCHOCTH PU OOPAIICHUH C KUCIOTaMU U IIET0YaMH.
Oodyuarowuiica noayuum 603MOHCHOCHIL HAYUUMbCA:

* 2PAMOMHO 00PAWAMBCSL C BeUeCMBAMU 8 NOBCEOHEBHOU HCUZHIUL,

* 0co3Hasamsv HeobX00UMOCHb COONIO0EHUSI NPABUL IKOJIO2UYEeCKU 0e30nacH020 NoeeoeHUs 8
OKpYdicarouieli npupooHoll cpeoe;

* HNOHUMAMb CMbICA U HEoOXOOUMOCMb COONOOeHUs NPeOnUCaHull, npeolazaemvlix 8
UHCMPYKYUAX NO UCNONb30BAHUIO TEKAPCMS, CPEOCmE DbIMOBOL XUMUU U Op.;

* ucnoiv3oeamv  npuoOpeménHvlie  KIouegble  KOMNEeMEeHMHOCMU  NpU  6bINOJHEeHUU
uccne0o8amenbeKux nPoekmos no Uy4eHuro Ceolcms, cnocobo8 NoayyeHus U pacno3Ha8aHus
sewecms,

*  paszeusamsv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOIb3YA Cpedcmea YCMHOU U
NUCOMEHHOU KOMMYHUKAYUU Npu pabome ¢ mMeKCmMamuy Yy4yeOHuka u OONOIHUMENbHOU
JUMepamypou, cNpagoOyHbIMU MadIuyamu, nposasisims 20MOBHOCHb K VBANCEHUIO UHOU MOYKU
3penus npu 06CyHcOeHUU pe3yIbmamos 8blNOJHEHHOU pabomul,

* 00BEKMUBHO OYEeHUBAMb UHDOPMAYUIO O Beuecmeax U XUMUYEeCKUX Npoyeccax, KpumuyecKku
OMHOCUMbCA K NCEeBOOHAYYHOU UHpOpMayul, HeO0OPOCOBECMHOU peKiame, Kacaoujenucs
UCNONIL30BAHUS PA3TUYHBIX BEUJECB.

MHoroo0pa3ne XUMHYECKUX PeaKuii

OOyyaromuiic HAy4YuTCs:

* OOBSICHATH CYTh XUMHUYECKHX MTPOIECCOB U UX MPUHIUITHAILHOE OTIINIHNE OT (PU3NICCKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINIA;

* YCTaHABJIMBATH MPUHAICKHOCTH XHMHUYECKOHN PEaKIUU K ONPEICTIEHHOMY THITY TIO OJTHOMY W3
KJIaCCU(UKAMOHHBIX TPU3HAKOB: 1) MO YHUCIy U COCTaBYy HCXOJHBIX BEIIECTB M MPOAYKTOB
peakiuu (peakiuu COeAMHEHUS, Pa3JIOKEHUs, 3aMeIIeHUs U OOMEHa); 2) 1O BBIJICICHUIO WIIH
MOTJIONICHUIO TEIUIOTHI (PEeaKIMi SK30TEPMHUECKHE U DHIOTEPMHUYECKHE); 3) MO H3MEHEHHIO
CTCTICHEW OKHCIICHUS XUMHYCCKHX DJIEMEHTOB (PEaKIMH OKHUCIUTEIbHO-BOCCTAHOBHUTEILHBIC);
4) mo oOpaTuMoCTH npolecca (peakiuu oopaTuMble U HeOOpaTUMBIE);

* COCTABJISITh YPABHECHHSI SJICKTPOTUTHUSCKOMN JIMCCOIMAIIMA KUCIIOT, IIeJIOUeH, COJICH; TOJTHBIC U
COKpalI¢HHbIE HWOHHBIE ypaBHEHHUS  peakiuii oOMeHa; ypaBHEHUS  OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX PEAKITUH;

* MPOTHO3UPOBATH TMPOAYKTHI XUMHUYECKHX peakiuii mo Qopmyraam/Ha3BaHUSIM MCXOIHBIX
BEIIECTB; OMPEICIISITh HCXOIHBIC BEMIECTBA 110 (hOpMYyJIaM/Ha3BaHHUAM TPOAYKTOB PEaKIIHH,



* COCTaBIISITh ypPaBHEHMS pEaKIHi, COOTBETCTBYIOIIUX IIOCIEJOBATEILHOCTH («LEMOYKE»)
MpeBpalleHN HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBUIBISITh B MpOIECCE€ SKCIEPUMEHTa MPU3HAKH, CBHUIETEIBCTBYIOIIME O MPOTCKaHUU
XUMHUYECKON PEeaKIlnu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* ONpEeNeNATh XapaKTep Cpeibl BOJAHBIX PACTBOPOB KUCIOT U LIEIOYEH MO U3MEHEHHIO OKPACKU
WH/INKAaTOPOB;

* MPOBOJUTH KAaYECTBEHHbIC pPEAKIMH, MOATBEPXKIAIOUINE HAIU4YMe B BOJHBIX PAaCTBOPAxX
BEIIIECTB OT/ACIbHBIX KATHOHOB M aHHOHOB.

Obyuarouwuiica noayuum 603MOHCHOCHIb HAYUUMbCA:

* cocmaensimsb MONEKVIApPHble U NOJHble UOHHLIE YPAGHEHUs NO COKPAUWEHHBIM UOHHbLIM
VPaBHeHUsAM,

* npusoOUmMb NpuUMepsvl peaxKyuti, NOOMEEPHCOAOUUX CYWECMBOBAHUE B3AUMOCBAZU MeNHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUleCms;

MHoroo0pa3ue BemecTs

OOyuyaomuiics HAYYUTCS:

*  ONpeAensATh TNPUHAUICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY W3 H3yYCHHBIX
KJIACCOB/TPYIII: METAIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BaHUSIM;

* OMPENIENSTh CTENIEHb OKMCIICHUS DIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTaHWYECKUX COCIMHEHHUU MO CTEMEHSIM OKHCICHHS JJIEMEHTOB, a
TaKKe 3apsijiaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJEH;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapaKTEPHBIC IJSl TPYNI OKCHJOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3plBaTh OOLIME XMMHUYECKHE CBOMCTBA, XapaKTEepHbIE JUISI KaXJAOro M3 KJIAcCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH NMPUMEPHI PEaKUUi, MOATBEPKIAIOIINX XUMHUYECKAE CBOMCTBa HEOPTaHMYECKHX
BEIIECTB: OKCUJIOB, KICIIOT, OCHOBAHUH U COJIEI;

* ONpeAensTh BEUIECTBO-OKUCIMUTEIb U  BELIECTBO-BOCCTAHOBUTENIb B  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUX;

* COCTaBIISITh OKHUCIUTEbHO-BOCCTAHOBHUTENBHBIM OanmaHC (AJ11 M3YyYEHHBIX peakluid) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* TIPOBOJWTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XHMHUYECKHE CBOMCTBa OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

Oodyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:

* BbIAGIAMb CYUECBOBAHUE 2EHEMUYECKOU 83AUMOCES3U MEAHCOY eujecmeamu 8 psoy: npocmoe
8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

* 0pP2aHU308b16aMb, NPOBOOUMb YYEHUUECKUEe NPOEeKMbl N0 UCCIe008AHUI0 CEOUCME Belecms,
UMEIoWUX 8aNHCHOE NPAKMU4ecKoe 3HaveHue

9 ki1ace

Ilepuonnueckuii 3aKOH W NepUOAHYECKasi cHcCTeMa XHMH4YecKHX 3JjemeHToB JI. MH.
MenpeneeBa. CTpoeHHe BeliecTBa.

BbInyCKHUK HAYYHTCS:

* KIaccU(UIMPOBATh XMMHUYECKUE DIIEMEHThI HA METaJUIbl, HEMETAJIbl, SJIEMEHTHI, OKCUJIBI U
THJIPOKCUIBI KOTOPHIX aM(OTEpHBI, 1 MHEPTHBIC AJIEMEHTHI (Ta3bl) JJISi OCO3HAHHS BAXXHOCTH
YIOPSA0OYCHHOCTH HAYYHBIX 3HAHHIA,

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menaeneena;

* OMHCHIBATHh M XapPaKTEPH30BaTh TAOIUYHYIO (OpMYy MEPUOAMUYECKON CHCTEMBI XUMHUYECKHX
AIIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX sIJIEP U pacrpeie]IeHUe YUCIIa HIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MAaJIbIX MEPUOJOB MEPHOJUYECKON CHUCTEMBI, a TaKKe
KaJusl U KaJbIIUs;



* pa3nuyaTh BHJBl XUMHUYECKOM CBSI3M: HMOHHYIO, KOBAJIEHTHYIO NOJIIPHYIO, KOBaJEHTHYIO
HETIOJIAPHYIO U METAJUTMYECKYIO;

* m300pakaTh AIEKTPOHHO-UOHHBIE (JOPMYJIIBI BEIIECTB, 00PAa30BAHHBIX XUMUYECKHUMH CBSI3IMHU
pa3HOTO BUJA;

* BBISBISITh 3aBUCHUMOCTH CBOMCTB BEHIECTB OT CTPOCHUSI MX KPUCTALIUYECKUX PEHIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJJTINYECKUX;

* XapaKTEepPU30BaTh XUMHUUYECKHUE JIEMEHTHI U UX COCIMHEHHS Ha OCHOBE MOJIOKEHUS DJIEMEHTOB
B [IEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS KX aTOMOB;

* ONKCHIBATH OCHOBHBIE 3Tambl OTKpbITUA . M. MeHueneeBbIM NEPUOAMYECKOIO 3aKOHA U
MEPUOUYECKON CHUCTEMBl XHUMHYECKHX DJJIEMEHTOB, JKU3Hb M MHOTOOOpa3Hyl0 Hay4YHYIO
JIEATEIIbHOCTh YUEHOTO;

* XapaKTE€pU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOJUYECKOr0 3aKOHA H
IIEPUOIUYECKON CUCTEMBI XUMHUYECKUX 351eMeHTOB 1. 1. Meneneena;

* OCO3HABaTh HAYYHBIC OTKPBITUS KaK pe3yibTaT JJIUTEIbHBIX HAOIIOICHUHA, OMBITOB, HAYYHOU
IIOJIEMUMKH, IIPEOIOJICHHS TPYAHOCTENH U COMHEHUM.

Buvinycknuk noayuum 603mMO0MCHOCHb HAYYUMBCA:

* 0CO3HABAMb 3HAYEHUE MeOPEeMUYECKUX SHAHUU Ol NPAKMUYECKOU 0esiMmelbHOCMU Yell08eKd;

* ONUCHLIBAMDb U3VUEHHbLE 00BbEKMbL KAK CUCMEMbl, NPUMEHSSL I02UKY CUCTEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCeMbl XUMUYECKUX I1eMeHmOo8
07151 00BSICHEHUSL U NPEOBUOCHUS CBOUICME KOHKPEMHBIX 8eUeCmas;

* pazsusamv UHGOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YVenyoneHus 3HaHutl o0
UCmopuy CmanHo8IeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUOOUYECKO20 3AKOHA KaK
00HO020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A4 MAKHCE O COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U
MEeXHUKU.

MHuoroo0pa3ue BelecTs

BbeInyCKHUK HAy4YuTCH:

* ONpEHeNsiTh BEHICCTBO-OKUCIMTEIb M  BEIIECTBO-BOCCTAHOBUTEIh B  OKUCIUTEIHHO-
BOCCTAHOBHUTEJbHBIX PEAKIIUSAX;

* COCTaBJISITh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHC (AJ11 M3YyYEHHBIX peaklUuid) 1o
MPEJIOKEHHBIM CXEMaM PEaKIINif;

* MPOBOJUTH JAOOPATOPHBIE OMBITHI, IMOJATBEPXKAAIOIINE XUMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

* MPOBOJUTH JaOOPATOPHBIE OMBITHI MO TOJYYCHUI0O U COOMPAHHIO Ta3000pa3HBIX BEIIECTB:
BOZIOPO/Ia, KUCIOPO/Ia, YTIEKHUCIOTO ra3a, aMMUaKka; COCTaBJISITh YPABHEHUS! COOTBETCTBYIOIINX
peaKunii.

Buvinycknuk nosyuum 603mM0MCHOCHI HAYUUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA 8eWeCm8 Ha OCHO8e UX COCMAsa U CMpPOeHUsl;

*  NPOCHO3UPOBAMb  CHOCOOHOCMb  Geujecmsd  NpPoAGIAMb  OKUCAUMETbHble  ULU
80CCMAHOBUMETIbHBLE CBOUCMBA C YUEMOM CMeNneHeli OKUCIeHUsS DJIeMEHMO8, 8X00AWUX 8 €20
cocmas,

* Xapakmepuzoeams 0coowvie C80UCMBEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* NpUBOOUMb NpUMEPbL VPABHEHUU DPeakyull, 1eicawjux 8 OCHO8e NPOMbBIUIEHHbIX CHOC0008
NOJIyYeHUs: AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CMAU,

* onucvleamv @usuyecKue U XuMUUecKue Npoyeccyl, ABNAWUECS YACMbIO KPY208OPOMA
seujecmas 6 npupooe;

* 0pP2aHU308b16aMb, NPOBOOUMb YYEHUUECKUE NPOEeKMbl N0 UCCIe008AHUI0 CEOUCME Beuecms,
UMEIOWUX BANCHOE NPAKMUYECKOe 3HAYeHUe.

2. ConeprxaHue y4eOHOro npeaMmera « XuMusi»
8 knace
Beenenue (4 u)
XUMUs — HayKa O BEILIECTBAX, UX CBOMCTBAX U NPEBPALIEHUSIX.



[ToHsATHE O XUMHUYECKOM 3JIEMEHTE M (popMax €ro CymiecTBOBAHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamenust BemecTB. OTIUYNE XUMUYECKHX PEaKIHid OT (PU3NYecKHuX siBIeHul. Poib
XHUMUU B KU3HM YeJIOBeKa. XeMopuiaus u xeMmopoOus.

KpaTkue cBeneHus U3 UCTOpUM BO3HMKHOBEHMS M pa3BUTHs Xumuu. Ilepuon anxumum.
[Tonsitue o dumocopckom kamue. Xumus B XVI B. PazButne xummm Ha Pycu. Pomb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHYECKOWH Haykn — paboTtsl M. B. JlomoHOCOBa, A.
M. bytneposa, J1. 1. Menneneena.

XyMHYecKasi CUMBOJIMKA. 3HAKW XUMHYECKMX JJIEMEHTOB U IIPOUCXOXACHHUE HUX
Ha3BaHui. Xumudeckue ¢opmyinbl. Muaekcsl u koddpduurentsl. OTHOCUTENbHBIE aTOMHAas U
MOJIEKYJIsIpHAst Macchl. PacueT MaccoBOil 10N XUMHUYECKOTO AJIEMEHTa 10 (hopMyJIie BEIIECTBA.

Ilepuonnueckas cucrema xumuyeckux sneMeHToB Jl. M. MenneneeBa, ee cTpykrypa:
MaJible W OOJIbIINE MEPUOJbl, TPYNIBl U MOArpynnsl (rinaBHas u mobOouHas). Ilepuogmueckas
CUCTEeMa KaK CIPaBOYHOE MOcoOue IJis MOJIy4EHUsI CBEACHUN O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxeHne oTHOCUTEIBLHON MOJEKYJISIPHOM MacChl BEIIECTBA
0 ero Xumuueckod (opmyne. 2. BbruncieHne MaccoBOM JOMM XUMHYECKOTO 3JEMEHTa B
BEIIIECTBE 110 ero Gopmyrie.

TEMA 1

ATOMBI XUMHYeCKHX 3j1eMeHTOB (10v)

AToMBI Kak (opMa CYIIECTBOBAHHUS XMMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpPOEHUHM aTOMOB. JlokazarenbCcTBa CIIOXKHOCTHM cTpoeHus aroMoB. OmbiThl Pesepdopna.
[InaneTapHast MOJieIb CTPOEHHUS aTOMA.

CocTtaB aTOMHBIX sjep: MPOTOHBI U HEUTpoHbl. OTHOCUTENIbHAs aTOMHas Macca.
B3auMocCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

W3MeHeHne uyucia NpPOTOHOB B sApe aromMa — OOpa3soBaHME HOBBIX XMMHMUYECKUX
3JIEMEHTOB.

W3MeHeHne yucia HEUTPOHOB B sJpe aromMa — oOpa3oBaHue M30TONOB. COBpEMEHHOE
ONpEe/IETICHUE MOHATUSA «XUMHUYECKUI 31eMeHT». M30Tombl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOIO IJIEMEHTA.

OnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000J0YEK aTOMOB XMMHYECKHUX 3JeMeHTOB No 1—
20 nepuoamueckoit cuctemsl J{. . Menneneesa. [lonsTre o 3aBepIIeCHHOM M HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (3HEPIreTUYECKOM YPOBHE).

Ilepnonnueckass cucremMa xumuueckux aviemeHtoB JI. M. MenneneeBa m crpoeHue
aTOMOB: (PM3UYECKUH CMBICI MOPSAKOBOTO HOMEpa »3JIEMEHTa, HOMEpa TpyMIbl, HOMepa
epuoa.

M3MeHeHne 4uciia JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
arieMeHTa — 00pa30oBaHHE MOJOKUTENIbHBIX U OTPULATENbHBIX MOHOB. MoHBI, 00pa3oBaHHbIE
aToOMaMu METaJUIOB M HeMeTauioB. [IpuunHbl U3MEHEHHS] METANIMYECKUX U HEMETAINTMYECKUX
CBOIICTB B IIEPHOJIaX U IPYyIIIax.

Ob6pa3zoBanue 6MHapHBIX coenanHeHni. [TonsTre 006 nOHHOM cBs3U. CxeMbl 00pa3oBaHuUs
MOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIy CcOo00H —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BellecTB. KoBaneHTHas HEeNnoJspHas XuMU4ecKast
CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBe aTOMOB XUMHYECKHX JJEMEHTOB-HEMETAJIOB MEXIy co0ol —
oOpa3oBaHue OMHAPHBIX COEAMHEHUH HEMETAJUIOB. DIEKTPOoOoTpulaTeNbHOCTh. [loHATHE O
KOBAJICHTHOM NOJIIPHOM CBSI3H.

B3aumopeiicTBe aTOMOB XHMHYECKHUX JJIEMEHTOB-METAJUIOB MEXAYy CO0OH —
o0pa3oBaHNe METAUNINYECKUX KpUCTaIOB. [IoHATHE O METAIIMUECKOM CBS3H.

JemoHcTpanuu. Mozenu aTroMOB XUMHUYECKHMX 3JeMeHTOB. Ilepuoaunueckas cucrema
xumMudeckux nemenToB J1. Y. Menaeneena.

TEMA 2



IpocTobie BemecTBa (7 u)

[TonoxkxeHne MeETaNJIOB M HEMETAUIOB B TEPUOJUYECKOM CHCTEME XUMHUYECKHUX
anementoB [[. M. MenaeneeBa. BaxkHellime nDpocThie BEIIECTBA — METAJUIBL: JKEJE30,
QTIOMUHHM, KaJIBIIMHI, MArHUM, HATpHUH, Kainuil. O0ume Gu3nyecKne CBONCTBa METaJLIOB.

Bakneiimme mpocThie BemeCTBA — HEMETAJUThl, 00pa30BaHHBIC aTOMaMH KHCIOPOJA,
BOJIOpOJIa, a30Ta, cephl, Gochopa, yriepoaa. CiocoOHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIC MOIU(UKAINN
kuciaopona, ¢ochopa u osoBa. MeramMyeckue M HEMETAUIMYECKHE CBOMCTBA IPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JICJICHUS IPOCTHIX BEIIECTB HA METAJLIBI U HEMETAJLIIBI.

[Tocrosiunass ABoragpo. KomuuectBo BemectBa. Moisib. MonsipHas Macca. MossipHbIf
00BeM ra3000pa3HBIX BemiecTB. KpaTHbIE €IUHUIIBI KOJIWYECTBA BEIIECTBA — MIJUIMMOJIbL U
KUJIOMOJIb, MWJUIMMOJISIPHAs W KWJIOMOJSIpPHAas MacChl BEIECTBA, MMUIMMOIISPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEILIECTB.

Pacderbl ¢ MCHoONb30BaHHMEM MOHSITHH «KOJIMYECTBO BEIIECTBA», «MOJSIpPHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAST ABOTAIPO».

Pacuernble 3amauu. 1. Bpruucienue MOJISIPHOM MacChl BEIIECTB MO XUMHYECKHUM
dopmynam. 2. PacyeTsl ¢ HCHOJB30BAaHUEM TMOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBII 00beM Ta30B », « IOCTOsTHHAsT ABOTapo ».

Jemoncrpanun. [lonyuenue o3ona. OOpasupl 0enoro u ceporo 0JioBa, OeIoro u
KkpacHoro ¢ocdopa. HexoTopsie MeTamipl U HEMETaUIbl KOJIMYECTBOM BelIeCTBAa 1 MOIIb.
Moens MOJSIPHOTO 00BeMa ra3000pa3HBIX BEIICCTB.

TEMA 3

CoenuHeHHs] XHMUYeCKHX 3jieMeHToB (12 u)

Crenenb okucneHus. OmnpeneneHue CTENEHU OKUCICHHUS 3JIEMEHTOB 0 XUMHUYECKOU
dopmyne coenunenusi. CocraBienue (opmyn OWHAPHBIX COEAMHEHUU, OOHIMI cmocold ux
Ha3bIBaHUs. BUHApHBIE COCNMHEHMS: OKCHIBI, XJOpuiabl, cyabduasl u np. CocraBieHHe HX
dopmyn. IlpencraButenu OKCHIOB: BOJA, VYIIEKUCIBIA Ta3 M HEramieHas U3BECTb.
[IpeacraBuTenu J€Ty4ux BOAOPOJAHBIX COCTMHEHUN: XJIOPOBOJIOPO] U aMMHUAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHuA. PacTBOpUMOCTH OCHOBaHMIl B Boje. TaOmwuia
pacTBOPUMOCTH TMAPOKCUIOB U coiiel B Boje. [IpencraBureny menoden: TuaApOKCUIBI HATPHS,
Kanug U Kanbuud. [loHsiTHEe O KauecTBeHHBIX peakuusax. MuHaumkatopel. M3mMeHeHue okpacku
WHJMKATOPOB B ILIEJIOYHON Cpee.

Kucnotel, ux coctaB u Ha3Banus. Krnaccuduxarus kucnot. [IpeacraBurenu KUCIOT:
cepHasi, CoJsiHas U a30THas. M3MeHeHrne OKpacku MHIUKATOPOB B KMCIOTHOM cpeJie.

Conu Kak MpoU3BOJHBIE KUCIOT U OCHOBaHWi. X coctaB m Ha3BaHus. PactBopuMocTh
coneil B Bojie. [IpeacraBurenu coseil: XJa0pua HaTpus, KapOoHaT U Gocdat KaabIusl.

AMop(dHBIE 1 KpUCTANINYECKUE BEIIECTBA.

MeXMONEeKyNISIpHbIE B3aUMOJECUCTBUS. THINBI KPUCTATMYECKUX PEIIETOK: HOHHAs,
aTOMHasi, MOJEKYJSIpHasT W METaJNIMYeCKas. 3aBUCUMOCTb CBOWCTB BEIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA COCTaBa
JUISL BEIIECTB MOJIEKYJIIPHOTO CTPOCHHS.

Yuctele BemecTBa M cMmecd. [Ipumepbl KHIKHX, TBEPABIX M Ta3000pa3HBIX cMeceil.
CBoMcTBa YNACTBIX BemiecTB M cMecei. Mx cocras. MaccoBass U oObeMHasg IOJW KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAaHUEM TTOHSITHS «IOJISI.

Pacuernbie 3agaum. 1. Pacyer maccoBoil U 00BEMHOUM J0Jiei KOMIIOHEHTOB CMECH
BelIeCTB. 2. BpluncieHne MaccoBOM JI0M BEIIECTBA B PAcTBOpPE IO HM3BECTHOM Macce
PacTBOPEHHOT'O BEIIECTBA M Macce pacTBoputens. 3. BbeUmcieHne Macchl PacTBOPSEMOTO
BEIIIECTBA U PACTBOPUTENS], HEOOXOIUMBIX JIJIsi IPUTOTOBIICHUS OMPEIEICHHON MacChl pacTBopa
C U3BECTHOM MacCOBOM JI0JIENl paCTBOPEHHOIO BEIIECTBA.



JemoncTrpanun. OOpa3ipl  OKCUAOB, KHUCJIOT, OCHOBaHWM u coneil. Moxgenu
KPUCTAJUTMYECKUX PEIICTOK XJIOpHAa HaTpus, aimasza, okcuaa yriaepoga (V). B3peiB cmecu
BOJIOpOJIa ¢ BO3AyXoM. CriocoObl pazaeneHus: cMeceid. JAucTiisinms Boabl.

Jladoparopubie onbIThbl. 1. 3HAKOMCTBO ¢ OOpa3liaMH BEIIECTB Pa3HBIX KJIAcCoOB. 2.
Paznenenue cmeceil.

TEMA 4

H3menenus, npoucxoasime ¢ Bemecrsamu (10 u)

[TonsiTHE SIBIEHUIN KaK U3MEHEHUM, IPOUCXOIAIINX C BEUIECTBAMU. SIBIEHUs, CBSI3aHHbIC
C M3MEHEHUEM KpPHUCTAUNIMYECKOTO CTPOEHHUs BELIECTBA IIPU IMOCTOSIHHOM €ro COCTaBe,
buznueckue sBrueHus. Dusnueckue SABIEHUS B XUMHH: JAUCTWUIALMSA, KPUCTAILIM3AIUS,
BBIITAPUBAHUE M BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHusA, CBsI3aHHBIE C W3MEHEHHMEM COCTaBa BEIIECTBA, — XUMHUYECKHE PpEaKIUU.
[lpu3Haku W yCcIOBHA TPOTEKaHUs XUMHUECKMX peakuuid. [lomsarue o006 »3Kk30 —
SHIOTEPMHUUYECKUX peakuusAx. Peakuuu TropeHuss KaK 4YacTHBIM ciydaid 3K30T€pPMUYECKHUX
peaxkui, IPOTEKAIOIIMX C BBIICICHUEM CBETA.

3aKOH COXPAaHEHMs] MacChl BEUIECTB. XMUMHUYECKHE YpPAaBHEHHMs. 3HAUEHHE WHJIEKCOB U
ko3 unmenToB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEAKITHH.

PacueTpl mo xuMuueckuM ypaBHEHUsIM. PelleHue 3aiay Ha HaxXO0XJIEHHE KOJUYECTBA
BELIECTBA, MACChl WK 00beMa MPOJIyKTa PEAaKIMK 110 KOJIMUYECTBY BEILIECTBA, MAaCCEe WIH 00bEMY
MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIOb30BaHUEM MOHATHUS «IO0JIsD», KOI/la UCXOIHOE BEIECTBO
JJaHO B BHUJIE PACTBOpPa C 33JIaHHOW MACCOBOM JIOJIEH pACTBOPEHHOTO BELIECTBA WIIM COAECPIKHUT
ONPENIETICHHYIO 00 IPUMECEH.

Peaknnn paznoxenus. IloHsATHEe O CKOpOCTM XMMHYECKMX peakuumid. Karammsatopsl.
DepMEHTHI.

Peaxumu coenunenns. KatanmuTuueckue u HekataauThyeckue peakuuu. OOpaTumbie H
HEoOpaTUMBbIE peaKlUu.

Peakiuu 3amerieHus. ODNEKTPOXMMHYECKUH psANl  HANPsDKECHUM  METalIoB,  €ro
WCIIOJIb30BAaHUE ISl TPOTHO3UPOBAHUSA BO3MOXXHOCTU MPOTEKAHUS PEAKIUN MEXIY MeTajlllaMu
U pacTBOpaMM KUCIJIOT. Peakiiuu BHITECHEHHS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTMMHU
METaJUIAMH.

Peakuuu obmena. Peakuun HelTpanu3anuu. YcCiaoBHUsS MPOTEKAHUS peakluil oOMeHa B
pacTBopax 70 KOHIA.

Tunel XMMHUYECKUX peakuMid (IO MPHU3HAKY «YHCIO M COCTaB HMCXOJHBIX BELIECTB U
IPOAYKTOB PEaKLMn») Ha MpUMepe CBOUCTB BOABI. Peakiins pazinoxkeHus — 3JIEKTPOJIN3 BOJBI.
Peakuuu coeqnHeHnss — B3aUMOAEMCTBHE BOJBI C OKCHAMHU METAJIJIOB M HeMeTauioB. [lonsarue
«TUAPOKCUIBD». Peaknuu 3aMelieHus — B3aUMOACWCTBHE BOABI CO INEIOYHBIMH U
IIeJIOYHO3EMENNbHBIMU  MeTallaMu. Peakuuu oOMeHa (Ha mpumepe rujponusza cyiabhuiaa
ATIOMHUHUS 1 KapOuaa KalbIus).

Pacuernble 3agauu. 1. BbruncieHue Mmo XUMUYECKHMM YpPaBHEHMSIM MAacChl WM
KOJIMYECTBA BEILIECTBA 10 U3BECTHOM MAacCe WM KOJIMYECTBY BEILECTBA OJHOIO U3 BCTYMAIOIIUX
B PEaKIMIO BEILECTB WM MPOAYKTOB peakiuu. 2. BeluncieHnne macchbl (KOJMYECTBa BEILECTBA,
o0beMa) MpOJAYKTa pEeaKlMH, €CIM HU3BECTHa Macca HCXOJHOTO BEIIeCTBAa, COJEpIKallero
OTIpENICTICHHYIO JOJ0 TnpumMecei. 3. Brrumcienne macchl (KOJWYECTBA BEIIECTBA, 00beMa)
IPOAYKTA PEAKIUH, €CIIM U3BECTHA Macca pacTBOPA U MaccoBas J0JIsl PaCTBOPEHHOI'O BEIIECTBA.

Jemonctpauuu. [Ipumeps! ¢puznueckux sBJICHUN: a) raBiaeHue napadpuna; 6) BO3roHKa
nosa i OEH30MHOM KHUCIIOTHI; B) paCTBOPEHUE MepMaHTaHaTa Kaius; r) Juddy3ust TyImUCThIX
BEIIECTB C TOpsIIed JTaMIOYKM HakanuBaHus. [IpuMeppl XMMHUECKUX SIBICHUN: a) TOpeHUe
maruusi, (ocdopa; 0) B3aUMOICHCTBUE COJNSHOW KHUCIOTHI C MpPamMOpOM HWJIM MEJIOM; B)
nonyueHue ruapokcuaa meau (Il); r) pacTBopeHne Moiayd4eHHOTO THAPOKCHUIA B KHUCIOTax; M)
B3auMmoieiicteue okcuga menu (ll) ¢ cepHoil KuCIOTON NpH HarpeBaHWM; €) pPazJIOKEHHE
NepMaHraHaTa Kajus; >K) B3auMOJIeHCTBIE pa30aBIEHHBIX KUCIOT C METAJUIAMU; 3) pa3ioKeHUE
MEPOKCHJIa BOJOPO/A; 1) SIEKTPOIU3 BOJIBL.



JlabopaTopubie onbiThbl. 3. CpaBHEHHE CKOPOCTHM HCHApEHUs BOABI U CHOUPTA IO
WMCYE3HOBEHHMIO WX Kareiab Ha (uibTpoBanibHOM Oymare. 4. OKuCICHHE MeAW B IJIaMEHU
CIIUPTOBKUA WJIM ropenkd. 5. [lomyTHeHHE M3BECTKOBOM BOZABI OT BBIABIXAEMOI'O YIJIIEKHCIIOIO
raza. 6. [lonyyeHue yriiekucioro raza B3auMOJCHCTBUEM COJbI U KUCIOTHIL. 7. 3aMellleHne MeAN
B pactBope xsopuzaa meau (1) xxenezom.

TEMA 5

IIpakTukym Ne 1

IpocTreiimme onepanuu ¢ BemecTsom (5 u)
1.IIpaBuiia TexHUKM 06€30MaCHOCTH IpU paboTe B XUMHUECKOM KabuHeTe. [Ipruembl oOpareHus ¢
1abopaTopHbIM O0OpYy/IOBaHMEM U HarpeBaTelibHbIMH Tpubopamu. 2. HalOmronenus 3a
M3MEHEHUSIMH, TPOUCXOAIIMMHU C TOPSIIEH CBEUOH, U UX onMcaHue. 3. AHaJIN3 IIOYBBI U BOJBI.
4. Ilpu3zHaku XUMHUYECKUX peakiui. 5. IlpuroroBneHue pacTBopa caxapa M OIpeeTICHHE
MacCOBOH JI0JIM €T0 B PAaCTBOPE.

TEMA 6

PacrBopenue. PacTrBopbl.

CBoiicTBa pacTBOPOB 1eKTpoauToB (18 u)

PactBopenne kak  ¢usuko-xumuueckuit mpouecc. Ilonstue o ruapatax U
Kkpuctaoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEPJBIX BELIECTB OT Temieparypbl. HacbllieHHblE, HEHACHIIEHHbIE U
MEPECHILLEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsI IPUPOJIBI U CEJILCKOT0 XO35ICTBA.

[TonsiTue 00 ANEKTPOJUTUYECKOW [UCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI.
MexaHu3M AMCCOUMALMU SJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOM cBsi3u. CTeneHb
AIIEKTPOIUTUIECKOH muccorranni. CHIIbHBIC H CITa0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH JIEKTPOJIUTUUECKON auccounannu. MloHHble ypaBHEHUs
peakuuid. YciaoBUsS NPOTEKAaHUS peakluu OOMEHa MEXIy 3JIEKTPOJUTaMH 10 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUII.

Knaccugukarus HOHOB ¥ UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. Juccoumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU
AIEKTPOJUTUYECKON AucconManui. MOJEKyIsIpHbIE W HOHHBIE YPAaBHEHMS DPEAKLUUNA KHUCIOT.
B3auMopeiicTBue KHCIOT C METaIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANpPSHKEHUH METallIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaioB. B3aumozeiicTBue KHCIOT C OCHOBAaHUSIMU —
peakuus HeWTpanuzauuu. B3aumopeiicTBue kucinor ¢ consMu. Mcnonb3oBaHue TaGIMIBI
PacTBOPUMOCTH Il XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB KHCIOT.

OcHoBanus, ux kiaccupukanus. Jlucconumanys OCHOBaHMM M HMX CBOMCTBa B CBETe
TEOPUU DIIEKTPOJUTHUYECKOW JUCCOIMAalMK. B3auMoJelcTBHE OCHOBaHW C KHUCJIOTaMH,
KUCIOTHBIMH  OKCHJAaMHU M colisiMd. Mcrmonb3oBaHue TaOdHIBI  PAaCTBOPUMOCTH IS
XapaKTEPUCTUKN XUMHUYECKHX CBOWCTB OCHOBaHMU. Pa3nmokeHrne HepacTBOPUMBIX OCHOBAHMIA
MIpU HarpEeBaHMH.

Conu, ux Kiaccupukanus U IACCOIMAIIUS Pa3IMYHBIX TUTIOB coJiei. CBOMCTBA cojiel B
CBETE TEOPUM DIIEKTPOJIUTHUYECKON Juccoluanuu. BsauMmopelcTBue coseld ¢ MeTallaMy,
YCJIOBHUS TMPOTEKaHUs ATUX peakuuid. B3zanmoneicTBue coyieil ¢ KUCIOTaMHU, OCHOBAaHUSMHU M
coisimMu. Mcnosnbp3oBaHue TaONUIbl paCTBOPUMOCTHU JJISi XapaKTEPUCTHKH XUMHUYECKUX CBOMCTB
COJIEH.

O6o00611eHne cBeleHni 00 OKcHIaX, UX KiIacCu(UKAUN U XUMHUYECKHUX CBOMCTBAX.

['eHeTnyeckue ps/ibl METAJUIOB M HEMETAUIOB. ['eHeTndeckas CBA3b MEXIy Kilaccamu
HEOPraHUYECKUX BEILECTB.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. OKUCIUTEeNb M BOCCTAaHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJICHUE.

Peakunu noHHOr0 0OMeHa M OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHue
YPaBHEHHMI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOOM 3JIEKTPOHHOTO OallaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJJIOB U HEMETAJJIOB, KHCIOT U COJIeH B CBETE
NpeJCTaBIeHUH 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MpoIieccax.



JemoHcTpanuun. VcnbiTaHue BEMIECTB M HUX PACTBOPOB HAa 3JIEKTPONPOBOTHOCTD.
JIBuKeHHe OKpAaIllEHHBIX MOHOB B AJIEKTPUYECKOM IoOJie. 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTU
YKCYCHOM KHCJIOTBI OT KOHILIEHTpauuu. B3auMonencTBue LHUHKA C CEPOM, COJSHOW KHCIIOTOM,
xnopugom menu (I1). F'openune maraus. BzanmoelicTBre XJI0pHON U CEPOBOAOPOTHON BOIBI.

JlaboparopHble onbIThbl. 8. Peakuuu, xapakTepHbIe JJIi PACTBOPOB KHUCIOT (COJISTHOU
win cepHoit). 9. Peakium, xapakTepHble IJi1 PacTBOPOB IIENO0Yel (TMIPOKCHIIOB HATpUs WU
kamus). 10. IlonyueHnue u cBolicTBa HEPACTBOPUMOI'O OCHOBaHUS, HAlpUMEpP TMAPOKCUIA MEIU
(I1). 11. Peakmuu, XxapakTepHbIe JJIs1 paCTBOPOB coJjiei (Hampumep, s xmopuaa meau (I1). 12.
Peaxuiuu, xapakTepHble UIsi OCHOBHBIX OKCHIOB (Hampumep, A OKCUaa Kanbius). 13. Peakuuu,
XapaKTepHBIE I KUCIOTHBIX OKCUIOB (HampuMep, Uil YTIEKUCIIOro ras3a).

TEMA 7

HpakTukym Ne 2

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (2 4)

6. CBoiicTBa KHCJIOT, OCHOBaHUH, OKCHJIOB W cojicii. 7. PereHue 3KcrepuMeHTaIbHbIX
3az1ad.

9 knacc

IToBTOpEHHE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca u BBeJeHHne B Kypc 9 kiacca (6u)
XapakTepHuCTUKA JIEMEHTA 0 €ro MOJI0KEHUIO B IEPUOJUYECKON CUCTEME XUMHUECKUX
anemeHToB J[. 1. Menneneesa. CBolicTBa OKCUIOB, KUCJIOT, OCHOBaHHI U COJIEH B CBETE TEOPUHU
AIIEKTPOJINTUYECKON JUCCOLUAIIMH U ITPOLIECCOB OKUCICHUSA-BOCCTAHOBIIEHUS. | 'eHeTnueckue
psABI METAJUIA U HEMETAJLIA.

[TonsiTHE O TIEPEXOTHBIX AMEMEHTaX. AM(POTEPHOCT. | eHETHUECKHIA Psii IEPEXOTHOTO
JJIEMEHTA.

Ilepnonnueckuil 3aKOH U IEPUOIUYECKAs CUCTEMa XUMUYECKUX dieMeHToB 1. M. Menneneesa B
CBETE YUEHMs O CTpOeHUH atoma. VX 3HadeHue.

Jlabopamopmuwiii onvim. 1. Ilonyuenue euopoxcuoa yunka u ucciedo8anue e2o C8oUCms.

TEMA 1 Meranisl (154)

ITonoxeHnne MeTaIoB B IEPUOANYECKON cUcTeMe XUMHUYecKuX nemenToB J[. M. Menzeneesa.
Mertannuueckas KpUCTaNIMYECKas pelieTka 1 MeTaIIMuecKasi XuMUuecKkas cBsi3b. O0mue
¢uznyeckue cBoiicTea MeTaisioB. CIlaBbl, UX CBOMCTBA U 3HaUEHHE. XUMUYECKHE CBONCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUN PsIi HAPSKEHUN METAIUIOB U

€ro MCMOJIb30BaHUE /ISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB KOHKPETHBIX METAJLIOB.
Crioco6b! nostyuyeHust METAJIIOB: TUPO -, TUAPO- U ANNeKTpoMeTaiutyprust. Kopposus MeTamioB u
crocoObI 0OPHOBI ¢ HEM.

O6mas XxapakTepHUCTHUKa LH[€TOYHBIX MeTaliaoB. Meramisl B npupoze. Obuue
crocoObl ux mnonydeHusi. Ctpoenue aromoB. lllenouHble MeTayuibl — MPOCTHIE BEIIECTBA, MX
¢u3nueckue M XUMHUYECKHE CBOMCTBAa. BaxHeline coeIUHEHHs IIETOYHBIX METaUIOB —
OKCHJIbl, TUAPOKCUABI M COJIM (XJOpPHUABI, KapOOHAaThl, Cyiab(haThl, HUTPAThl), UX CBOWCTBA U
NpUMEHEeHHEe B HapoJHOM Xo3siicTBe. KanuiiHbie ynoOopeHus.

OOmas xapakTepUCTHKaA 3JIEMEHTOB riaaBHoW moarpynnsl |l rpynmer.
Crpoenne aromoB. lllenouHo3emenbHbIE METaIbl — MPOCThIE BEIIECTBa, UX (U3NYECKUE U
XMMHYECKHE CBOMCTBA. BaxHeWIne cOoenTuHEHHs MIeTOYHO3EMEIbHBIX METAJUIOB — OKCHJIBI,

TUAPOKCUBI U COJU (XJIOPUJBI, KapOOHATHI, HUTPATHI, Cyab(paTel U (ocdaTsl), UX CBOWCTBA U
IIPUMEHEHNE B HAPOJIHOM XO35MCTBE.

Anromunuii. CrtpoeHue aroma, ¢uU3MYECKHMEe M XUMHUYECKHE CBOMCTBAa MPOCTOrO
BeniecTBa. CoeAMHEHUS ANIOMUHHS — OKCHUJ W THUJIPOKCHI, HMX aM@pOTEpHBIH Xapakrep.
Baxwueiimue conu anmomuHus. [I[puMeHeHne aatOMUHUS U €70 COSIUHEHUM.

Kenezo. Crpoenne aroma, puznueckre U XUMHUIECKHE CBOMCTBA TPOCTOTO BEIIECTRA.
I'eneTndeckue psabl Fe?* u Fe*'. Kauecrpennsie peakuuu Ha Fe** u Fe*. Baxneiimme comn
Kenesza. 3HaueHUE JKeJle3a, ero COeAMHEHNUH U CIJIaBOB B IIPUPOJIE M HAPOJIHOM XO35HCTBE.



JemoncTpanmuu. OOpa3upbl MIETOYHBIX M IIETOYHO3EMENBHBIX MeTayuioB. OO0pasisl
CIJIaBOB. B3amMojelicTBHE HATpus, JIMTUS W Kalblus C BOAOW. B3ammojelicTBue HATpus U
MarHusi ¢ KuciopoaoM. B3aumopeiictBue MetamioB ¢ HeMeTaiaMu. [lomyuyenue rugpokcuioB
xenesa (1) u (11).

JlaGopaTopHble onbIThI. 2. O3HaKOMIICHHE ¢ 00pazaMu MeTauioB. 3. B3aumopelicTeue
METAJUIOB C pacTBOpaMH KuCJIOT U cosiedl. 4. O3HakomieHHe ¢ oOpa3laMu MPUPOIHBIX
COCIMHEHUI: a) HaTpus; 0) KaJblUs, B) alOMUHUS; T) skene3a. 5. [lomydeHue rumpokcuia
QJIIOMUHUS M €r0 B3aUMOJICHCTBHE € pacTBOpaMM KHUCJIOT U 1enoueil. 6. KauecTBeHHble peakuun
Ha nons! Fe?* u Fe**,

TEMA 2

IIpakTukym Ne 1

CBoiicTBa MeTAJIJIOB U X cOeIMHeHHH (3y)

1. Pemienne sxcneprMeHTaNbHbIX 3a/a4 10 Teme «llomyuenue coeauHeHU METaJlJIOB U
U3y4yeHUue UX CBOMCTB». 2. KauecTBeHHbIE peakiuu Ha HOHBI MeTaioB. 3. Pacno3naBaHue
HEOPraHMYECKUX BEIIECTB

TEMA 3

Hemeranusl (23 u)

OOmast xapakTepuCcTUKa HEMETAJUIOB: IOJIOKEHHE B mepuoandeckoit cucreme [I. W.
MenzeneeBa, OCOOEHHOCTH CTPOEHHUS aTOMOB, AJIEKTPOOTPHULATEIBHOCTh Kak  Mepa
«HEMETAJUIMYHOCTHY», PAJ] 3JIEKTPOOTpHLaTesIbHOCTH. Kpuctaminueckoe cTpoeHre HEMETauIoB
— mnpocTbiX BemiecTB. Amtorponus. dusnueckue cBoicTBa HeMeTaIoB. OTHOCUTEIBHOCTH
HOHATUHN «MeTa», «HEMETaD».

Bonopon. llonoxenne B MEPUOJUYECKON CHUCTEME XHUMHYECKHX 3nemeHToB /I, U.
MenpeneeBa. CtpoeHue atomMa U MoJieKyJibl. PU3NYECKUe U XMMHUUYECKHE CBOICTBAa BOAOPOAA,
€ro MoJy4yeHHUe U IPUMEHEHHUE.

O6mas xapakTepucTtuka ramoreHoB. Crpoerue atoMoB. [IpocTsie BemecTBa, ux
buznUecKue 1 XuMU4YecKkre cBocTBa. OCHOBHBIE COCIMHEHHS TAJIOTEHOB (TaJ0OT€HOBOAOPO/IbI U
rajJloreHu]ipl), uX cBoiicTBa. KauyecTBeHHass peakuus Ha XxJopua-uoH. KpaTkue cBepeHus o
xjope, Opome, ¢rope u ione. IlpuMeHEeHHWE TaJOreHOB M WX COCIWHEHUH B HApOIHOM
XO0341CTBE.

Cepa. CrpoeHue aTtoma, aJuIOTpOIHUS, CBONCTBA M NMPUMEHEHHE POMOMYECKOM Cepbl.
Oxkcunpt cepsl (IV) u (VI), ux momydenue, cBoiictBa u mpumeHenue. CepoBOIOpoaHAs U
cepHucrasi kKuciaorel. CepHasi KUCIOTa U €€ COJIM, UX MPUMEHEHHE B HApOJHOM XO3HCTBE.
KavecTBeHHas peakuus Ha cyab(paT-HOH.

A3or. CrpoeHue aroMa M MOJEKYJbl, CBOMCTBa MPOCTOro BellecTBa. AMMMAK,
CTpPOEHHE, CBOMCTBA, MOJyYyeHUE U npuMeHeHue. Coau aMMOHHMs, UX CBOWCTBA U IIPUMEHEHHUE.
Oxkcuast azota (I1) u (IV). A3oTHast kucnoTa, ee CBOMCTBA M IpuMeHeHne. HUTpaTel U1 HUTPUTHI,
npobiemMa ux coJiepaHus B CEIbCKOXO03SHCTBEHHON POAYKIIMH. A30THBIE yI0OpEHUS.

®ocdop. Crpoenue aroma, alIOTpPOIUs, CBOWcTBa Oenoro u KpacHoro docdopa, ux
npumeHenre. OcHOBHbIe coenuHeHus: okcun (ochopa (V), oprodocdopHas KuciaoTa u
docdater. DochopHbIe YIOOpEHUSI.

Yraepoa. CrpoeHue aroma, ajulOTPONHMs, CBOWCTBA aUIOTPOIHBIX MOAU(DUKALUM,
npumenenune. Oxcunel yraepoga () u (IV), ux cpoiictBa u npumeHeHue. KavecTBeHHas
peakuus Ha yriekucibiil ra3. KapOoHaTsl: KanbLWT, coja, MOTAIll, UX 3HaYEHHE B MPUPOJE U
KU3HU yeroBeka. KauecTBeHHas peakuysi Ha KapOOHAT-HOH.

Kpemuuii. CrpoeHue aromMa, KpUCTAIIMYECKMM KpPEMHHUI, €ro CBOWCTBA H
npumenenue. Oxcupa kpemuusa (IV), ero mpuponnsie pasHOBUAHOCTH. CHUIIMKAThl. 3Hau€HUE
COCMHEHUN KpEeMHHUS B JKMBOM UM HexuBou mnpupone. IloHdATHE O CHIMKAaTHOU
MPOMBIIIJIEHHOCTH.

Hemoncrpanuu. OOpa3upl rajJoreHoB — TMPOCTBIX BemlecTB. BsaumopelcTue
raJIOTeHOB C HaTpHUeM, allOMUHHEM. BriTecHeHHe Xjopom OpoMa WM MOJa U3 PacTBOPOB MX
coseil.



BzaumopeicTBue cepsl ¢ METAIIAMU, BOJOPOIOM U KUCIOPOIOM.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.

[Tornouienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHuE Menu U3 ee
okcyzaa yriem. O0pasibl IPUPOJHBIX COSAUHEHUN XJopa, cepbl, pocdopa, yriepoaa, KpeMHUS.
OO6pa3ipl BOXKHEHIINX U HAPOIHOTO X03sCTBA CyNb(haTOB, HUTPATOB, KApOOHATOB, ochaToB.
OO0pa3ipl cTek1a, KepaMuKH, [IEeMEHTA.

JlabopaTopHusblie onbIThl. 7. KauecTBeHHas peakuus Ha XJopul-uMoH. 8. KauecTBeHHas
peakuus Ha cyiabdaT-uoH. 9. PacrioznaBanue cosieid ammonus. 10. [TomydeHue yriaekucioro rasa
u ero pacnoszHaBaHue. 11. KauecTBeHnas peakuus Ha kapOoHar-uoH. 12. O3HakoMJIEHHE C
NpUPOAHBIMU cuiukaTaMu. 13. O3HaKOMIIEHHE C MPOIYKIMEN CUITUKATHON TPOMBIIIICHHOCTH.

TEMA 4

HpakTukym Ne 2

CBoiicTBa HeMeTAJLIOB U UX coenHeHni (3 v)

3. Pemenue skcriepuMeHTalIbHBIX 3a7ad 1o Teme « [lomydyeHue coeiMHEHUN HEMETAJIOB U
M3yYECHHUE UX CBOMCTBY

4. Tlonyuyenme, cobupaHue H pacro3HaBaHue ra3oB (okcmma yriaepoxa (IV) u ammuaka).
5. Pemienue skcniepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynna kucnoponay.

TEMA 5

Oprannveckue coennHenusi (10 uy) BemectBa opraHuyeckue W HEOPraHUYECKHUE,

OTHOCUTEIIbHOCTh TIOHSATUSl «OpraHUYecKHe BemecTBa». [IpudyMHBI MHOr000pa3us

OpPraHUYECKHX COCIMHEHUH. XHMHYECKOE€ CTPOCHHE OpPraHUYECKUX COCIMHEHUM.

MonekynspHbie U CTPYKTYpHBIE (DOPMYIIBI OPraHMUYECKUX BEILIECTB.

MeraH u 3TaH: cTpoeHue MOJIeKyJl. ['opeHne meTaHa M 3TaHa. JleruapupoBaHUE 3TaHA.
[IpumeneHnue meTana.

XHUMHYECKOE CTPOECHUE MOJIEKYJIBI dTUIIeHA. J[BOiHAs CBs3b. B3aumoaencTBue 3THIIEHA C
BO/IOM. Peakiuu nonumepusanuu sTuiieHa. [loausTusieH u ero 3HadeHue.

[TonsiTue 0 mpenenbHBIX OJHOATOMHBIX CHMPTaX Ha MpPUMEpax METaHoJIa M 3TaHOoJa.
TpexaTOMHBIN CIUPT — TIIULIEPHH.

[TonsiTe 00 anbaeruaax Ha MpUMepe YKCYcHoOro ampaeruga. OKHCIEeHUE aiabAeruja B
KHCTIOTY.

OaHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOTHI Ha IPUMEpPEe YKCYCHOU KUCIOTHL. Ee
cBoiicTBa M mnpuMeHeHue. CTeapuHOBas KHUCIOTa Kak IPEICTaBUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakiuun sTepudukanuy 1 MOHATHE O CIOXKHBIX 3dupax. Kupbl Kak cioxHble 3QUpHI
[JIMLIEPUHA U AKUPHBIX KUCIIOT.

[Tonsatne 06 amuHOKMciOTax. Peakiuu mnomukoHJeHcauuu. benku, MX cTpoeHue u
Ouosiornueckasi posib.

[Tonstue 06 yrneBonax. I'moko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u nemnosnosa (B
CpaBHEHHUH), UX OMOJIOTHYECKas! POJIb.

JemoncTpanuu. Mozenu MoJIeKysl MeTaHa U IpyruX yrJIeBOJOpoIoB. Bzaumonencreue
STUJICHA ¢ OPOMHOM BOJOW M PacTBOPOM MepMaHraHata kamus. OOpa3iibl dTaHOJIA U TIIUIIEPUHA.
KavecTBeHHass peakuus Ha MHOTOAaTOMHble CHHUPTHL. [lomyueHue yKCyCHO-3THIIOBOTO 3¢upa.
Omblienue >xupa. BzanMopeilcTBHe TIUIIOKO3bI C aMMHUAYHBIM PacTBOPOM OKcHJa cepeodpa.
KauectBennast peakmus Ha kpaxman. Jloka3aTenbCcTBO HaimWuvs (PYHKIHMOHATBHBIX TPYII B
pacTBopax aMHHOKHUCIOT. ['opeHne OenkoB (IIepcT UM NTHYbUX HepbeB). L[BeTHbIE peakuuu
OEIIKOB.

JlaboparopHbie onbIThl. 14. M3roTtoBiieHne Monenedl MOJNEKYJ YrieBOAOPOAOB. 15.
CgoiicTBa rmnepuHa. 16. Bzaumoneiictsue rimoko3sl ¢ ruapokcunom meau (1) 6e3 narpesanus
Y 1ipy HarpeBaHuu. 17. B3anmopaeicTere Kkpaxmaia ¢ HOJ0M.

TEMA 6

IMpakTukym Ne 3

6. MzrotoBnenue Mozenei yriieBoaopo 0B



TEMA 7

XuMHUA 4 KU3Hb (6 4acoB)

XuMmus U 370poBbe. JlekapcTBeHHbIE Mpenaparbl UX JAEWCTBUE HA OpPraHu3M, CIOCOObI
Oe3omacHoro mnpumeHeHus. Xumus M numa. KamopuilHOCTh OenKoB, HUPOB, YIJIEBOAOB.
KoHcepBaHThI MHUIIEBBIX MPOAYKTOB. buomormueckass posib W 3HAUYE€HUE >KUPOB, OCIKOB U
YIJIEBOJOB B )KM3HH YEJIOBEKA.

XHUMHUYECKUE BEIECTBA KAK CTPOMTENBHBIE U IIOJEIOYHBbIE MaTepuaybl. BakHeline
CTPOUTENbHBIE MaTepHaJIbl: COCTaB, CBOMCTBA M 00JaCTH IPUMEHEHUS.

[lpupoaHble HCTOYHHMKH  yriieBoAopoaoB. HedTs, mnpupomHblii Ta3 HCTOYHUKU
YIJIEBOAOPOAOB, UX COCTaB CBOMCTBA, 00JAaCTU NMPUMEHEHHs U BIMsSHUE Ha 3Kosoruto. CocTas U
nepepaborka Hetu. [Ipupoanslii ras.

XHMMHYECKOE 3arpsA3HEHHE OKpyXarouled cpeiasl W ero mnociuenctsusi. OCHOBHbIE
XUMUYECKHE 3aTPA3HUTEIH.

[Tpobnembl Ge30MacHOrO0 HMCHOJIb30BAHUS BEIIECTB M XHMMHUYECKHX peakluil B
IIOBCEJHEBHON JKU3HU. TOKCHMYHBIEC, TOPIOYME U B3PBIBOOIIACHBIC BEIECTBA. BBITOBas XMMHSL.
[TpaBuia TeXHUKH O€30IIACHOCTH MPHU UCIOIb30BAHUM TOKCUYHBIX, TOPIOYUX U B3PHIBOOMACHBIX
BEILECTB.

TEMA 8

IIpakTukym Ne 4
7. 3HaKOMCTBO ¢ 00pa3llaMu JIEKAPCTBEHHBIX IIPENApaToB.

3. TemaTuveckoe MJIAHMPOBAHUE

8 Kitacc
Ne Tema KonnuectBo
/o 4acoB
1 Beenenue 4
2 ATOMBI XUMHYECKUX 3JIEMEHTOB 10
3 [IpocThie BemecTBa 7
4 CoeanHeHnsT XUMAYECKUX DIIEMEHTOB 12
5 W3MeHeHus1, IpOUCXOASIINE C BEILIECTBAMU 10
6 [TpakTukym Nel 5
[Ipocreiimue onepanuu ¢ BEECTBOM
7 PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 18
AJIEKTPOJIUTOB.
8 [TpakTukym Ne2 2
CBoiicTBa pacTBOPOB JIEKTPOIUTOB
Bcero: 68
9 kJacc
No
/i HanmMmenosanne TeMbl Bcero gacos
1. [ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca § Kiacca. 6
2. Tema 1. 15
Mertanibl
3 Tema 2. [Ipaktukym Nel 3
CBOICTBa METAJLIOB U UX COEIUHEHUN
3. Tema 3.
23
Hewmerael




Tema 4. [IpakTukym Ne2

CBOICTBa HEMETAJLIOB U UX COEIUHEHUN 3
4, Tema 5. 10
OpraHuyecKkue COeIMHECHUS
Tema 6. [Ipaktuxym Ne3 1
N3roroiieHne Mojieneil yriaieBo10poioB
5. Tema 7.
6
XUMHUS U )KU3Hb
Tema 8. IIpaktuxym Ned 1

3HAKOMCTBO C o6pa3uaMH JICKApCTBCHHEBIX IIPCIIapaToB

Hroro

68




