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ITosicHuTeILHAS 3aIMCKA
Paboyast mporpamma 1o XMMHU HalmyucaHa B COOTBETCTBHUH C:

- ®epnepanbHoro 3akoHa or 29.12.2012 N-273 ®3 «OO6 obpazoBanuun B Poccuiickoit
denepannn» B ICUCTBYIOIIEH peIaKIINY;

- depgepanbHOr0 TOCYAAPCTBEHHOIO0 OOpPA30BaTENBHOIO CTaHAAapTa OCHOBHOI'O OOIIEro
oOpazoBanus (Ilpukaz MunucrepcTa oopazoBanus u Hayku P® ot 31.05.2021 Ne 287);

- [Tpukazom MuHnnpocBeneHus Poccun oT 24.11.2022 N 1025
"O0 yrBepxkaeHUH QenaepatbHON aTanTHPOBAaHHONW 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHusi  Juis  OOy4yalOUIMXCd  C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3J10pOBbA"
(3apeructpupoBano B Muntoctre Poccun 21.03.2023 N 72653)

Xumus, Hapsay ¢ (U3MKON M OHonoruei, BXOAUT B NMpeAMETHYI0 00iacTh «EcTecTBEHHO-
HayuyHble mpenMeTbl». OCBOe€HHE coaepKaHMS NaHHOW yueOHOW IucHUIUIMHBI Ha ypoBHEe OOO
(BapmanTsl 1.2, 2.2.2) ocymectsisercs B 8—10 kiaccax.

XuMmusi Kak y9eOHBIH Kypc WUTpaeT BaXXHYIO POJIb B JINYHOCTHOM W KOTHUTHBHOM Pa3BUTHH
TIIYXUX 00ydYaroluxcsi, CoAeHCcTBYsl (POPMUPOBAHMIO B UX CO3HAHUM XHMHYECKOH KapTHHBI MHpa,
Pa3BUTHIO HAYYHOTO MUPOBO33PEHHUSI B LIETIOM.

bnaronapst xumMuueckoMy oOpa3oBaHMIO y OOYYAIOIIUXCS C HAPYIICHHSIMH CIyXa CO3IAr0TCs
OTYETIIMBbIE MPEACTABIECHUS OTHOCUTEIBHO POJIM XMMHHU JJI PEIICHUST MHOTHX MpoOJieM, CTOSIINX
nepe]] 4eI0BEYEeCTBOM: MEIMIIMHCKUX, SKOJIOTUYECKHUX, IPOJIOBOJIBCTBEHHBIX, CHIPHEBBIX M HHBIX.
[TproOpeTaeMbrii  o0ydarOIMUMHUCT OOBEM XUMUYECKUX 3HAHMM HEOOXOIUM WM ISl OBJAJCHUS
COLMAIIHBIMU KOMIIETCHIIUAMU. DTO B TOJHOM Mepe KacaeTcs OCBOEHHS CIIOCOOOB 0€30MacHOro
MOBE/ICHNS B MOBCEIHEBHOM JKM3HEHHOI MpaKkTUKe, 00OralieHus MpeICTaBIeHU 0 310pOBOM 00pase
KHU3HU.

bnarogaps wu3ydeHMi0o XUMHU OOydYaromiyecsi C HapyIICHUSMU CllyXa 3HAKOMSTCS C
MaTepUAIbHBIM €IMHCTBOM BEIIECTB OKPY’KAIOLIETO MUPA, ¢ 00YCIOBICHHOCTBIO CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, MMO3HABAEMOCTBIO U MPECKA3yeMOCThI0O XMMHUECKHUX siBiIeHUA. OBnaaeHue
(byHIaMEHTAIbHBIMU 3HAHUAMU 110 XUMHH, BKJIIOYas XUMUYECKUE TEOPUH, 3aKOHBI, (PAKThHI, MOHATHUS,
CUMBOJIUKY U JIp., TO3BOJIIET BbIPa0ATHIBATh Yy TIyXUX OOYYArOMIMXCS aJeKBAaTHBIC MPEJICTABICHUS O
COCTaBE BEILECTB, UX CTPOCHMHM, IPEBPALICHUIX, HCIIOJIB30BAaHMU Ha IpakTuke. Kpome Ttoro, Ha
OCHOBE ATHX 3HAHMUA OCO3HAI0 OMACHOCTh, KOTOPYIO MOTY MpPEJICTaBIsATh XUMUYECKHE BEUIEeCTBA U
IIPOLIECCHI.

B cootBercTBUM co crnenudukoil 00pazoBaTEIbHO-KOPPEKLIMOHHONW pabOThl B XOJA€ YPOKOB
XMMUU TIPEyCMaTPUBACTCS MpeIbsiBICHNE BepOaIbHBIX HHCTPYKIMHA, TOCTAHOBKA CJIIOBECHBIX 3a7a4,
noOyxJeHue 00y4aromuXcs K pacCy>KACHUSAM BCITyX, KOMMEHTHPOBAHHUIO BBITIOIHAEMBIX JACHCTBHIA (B
T.4. IO pe3yJibTaTaM JJaDOpaTOPHBIX ONBITOB). YUUTENb JOJKEH CO3/1aBaTh YCIIOBUS, IPU KOTOPBIX Y
TIIyXUX o0y4aronmxcs OyJeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHUH B CBSI3U C MJIAHUPOBAHUEM
OIIBITOB, OOCY)KICHUEM JICUCTBHS Psila XUMUYECKHUX 3aKOHOB.

XuMusi Kak ydeOHas AUCIHUILUIMHA HWMEEeT BOCIUTATENbHYIO HaIpaBIeHHOCTh. I[lo3HaBas
CBOMCTBA BEILECTB, 3HAKOMSACH C MX IPEBPALLIEHUSIMH, IJIyXue OOydarolluecs ydarcs MbICIUTH
JIOTUYECKH, a TIOCPEICTBOM JIAaOOPATOPHBIX OMBITOB, Yy oOOydaromuecs BbIpadaTHIBAIOTCS
OTBETCTBEHHOCTH, TPYIOJII0O0UE, COOPAHHOCTh, HACTOMYMBOCTH, TOTPEOHOCTH JOBOJUTH HAYATOE JIEJI0
70 KOHIA. BBIMONHAS Te WIM MHbIE 3aJlaHUs], IIIyXue OOydJaroIluecs OCO3HAIOT, 4YTO HeOpexHOoe
OTHOILIEHHE K paboTe, OTCYTCTBUE COCPEJOTOYEHHOCTH HE TOJBKO MPHUBOIUT K TOJYYEHHIO
HEOOBEKTUBHBIX JIAHHBIX, HO U MOXKET ObITh OIMACHBIM JJISl 3/J0POBbS U )KU3HU yesoBeKka. OCyIecTBIsas
NeSTeJIbHOCTh B TpyIIle, B MOATrpPYyINIax, Hapax, Iiyxue oOydarouguecs: ydarcsi O0€CKOH(IUKTHBIM
croco0aM pelieHuss MNpOOJIEMHBIX CHUTyallui, CHOPHBIX BOIPOCOB, MPHUHATHIO HMHOTO MHEHHS,
YBa)XEHUIO K TOUKE 3pEHUS IPYroro 4eloBeKa.

Ha npumepe xumun y riyxux oOydaronuxcs (GpOpMUPYIOTCS aJieKBaTHbIE MPeICTaBIeHUs 00
SKCIIEPUMEHTAIILHOM M TEOPETUYECKOM METO/axX IO3HaHMs, KOTOpPbIE NPUCYIIH €CTECTBEHHBIM
HayKaM.

CopepxaHue Kypca XUMHH SIBJSETCS BaXXHBIM U JJISl YCHEIIHOTO OCBOEHHUS NMPOTrPaMMHOIO
MaTepuaia Mo APYruM y4eOHbIM JAMCHUIUIMHAM €CTECTBEHHO-HAYYHOTO IUKIA, JUIS MPOJOJIKECHHUS
oOyueHusi B CUCTEME HENPEPHIBHOTO 0Opa30BaHUs, AJSl MOATOTOBKU MOJPACTAOLIETO MOKOJIEHUS K
TPYAOBOM JEATENBHOCTH — B CBSI3U CO 3HAYMMOM POJIBI0O XMMHUHM B HayYHO-TEXHUYECKOM IIpOIpecce,
COBPEMEHHOM INPOU3BOJICTBE, HAYKE.



[Iporpamma BKJIIOYAET NPUMEPHYIO TEMATHUECKYIO U TEPMHHOJOTHYECKYIO JIEKCUKY, KOTOpPast
JOJKHA BOUTH B CIIOBApPHBIM 3amac TIyXuX OOydaromuxcs 3a CU€T IeJICHANPABICHHOW OTPaOOTKH,
MPEXJIEe BCEro, 32 CUET BKIIOUEHHS B CTPYKTYPY CIOBOCOYETAHMM, NPEMJIOKEHUI, TEKCTOB, B T.4. B
CBS3M C (OPMYJIUPOBKOW BBIBOJOB, BBIIBIDKEHHEM THUMNOTE3, O(MOPMIEHUEM JIOTHYECKHIX
paccyXJIeHUW, TPUBEIECHUEM JOKA3aTeNIbCTB U T.II.

Lenv yuebHou oucyuniunsl 3aKIt0YaeTcs B GOPMUPOBAHUU Y TITYXUX O0YUYAIOUTUXCSI CUCTEMBI
XUMUYECKHUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOM KapTUHBI MUpa B €IMHCTBE C Pa3BUTHEM
COIIMAIBHBIX KOMIIETEHITUH.

JlaHHas 11enb KOHKPETU3UPYETCS YePEe3 OCHOBHble 3a0ayy U3yUeHHs YI1eOHOTO MpeMeTa:

— ¢opMupoBaHUE y OOYYAIOIINXCSI OCO3HAHUS ICHHOCTH XUMHUYECKOT0 3HAHUS )i 00IIeCTBa
1 KaX/1I0T0 YeJI0OBEKa — HE3aBUCUMO OT c(epbl ero npoheCCUOHATBLHON AesITeIbHOCTH;

— (opmupoBaHUE TPEICTABICHHA O XUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUPA; pa3BUTHE CIIOCOOHOCTU C MCMOJIb30BAaHUEM XUMHUYECKHUX 3HAHUI OOBACHATH OOBEKTHI
Y MPOLECCHI OKPYKAIOIIEH T1EHCTBUTEIBHOCTH;

— COJEHCTBHE OBJAJACHUIO OOYYAIOIIMMUCA METOJAMHU HAyYHOTO IMO3HAHUS AJiA OOBSCHEHUS
XUMUYECKUX SBJICHUH W CBOWMCTB BEIIECTB, OILICHKM POJIM XUMHH B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTMI U MOJYyYEHUN HOBBIX MAaTE€pUAJIOB;

— oOydeHHne MPUMEHEHHUIO MOJTYyYEeHHBIX 3HAHUN Ha MPOU3BOJACTBE, B CEIBCKOM XO35HCTBE, a
Takke s 0e30MacHOro WCIOJb30BaHMS BEIIECTB U MaTepHaloB B OBITOBOWM cdepe, pelieHus
MPaKTUYECKUX 3a/lad B TIOBCEAHEBHOM >KM3HEHHOW MpPaKTHKE, MPEAYNpPEKIEHUS BO3HUKHOBEHUIO
SIBJICHUH, KOTOPBIE HAHOCAT BPEJ] SKOJIOTUH U 3J0POBBIO YEJIOBEKA;

—pa3BUTHE TO3HABATEIIbHBIX HMHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
MpollecCe M3YUYEHUsT XMUMHUYECKONM HAyKM M 3HAKOMCTBA C €€ BKJIAJIOB B COBPEMEHHBIM HAy4dHO-
TEXHUYECKUI MPOrpecc;

—pa3BUTHE JIOTHUECKHX OIepaliii MBIIUICHUS, BKIOYas aHalu3, CHUHTE3, 0000IIeHue,
KOHKPETH3aLMI0, CPABHEHUE U JIp., B IPOLIECCE OBIAJCHUS CUCTEMOM BaXKHEHIINX MTOHATUMN, 3aKOHOB U
TEOPHil O COCTaBe, CTPOCHUU U CBOMCTBAX XUMHUUECKUX BEIIECTB;

—BOCIIUTAHUE YOCKIEHHOCTH B TTO3UTHBHOM POJM XMMHUH B JKM3HU COBPEMEHHOT'O OOIIECTBA,
OCO3HAHUS 3HAYUMOCTH TPAMOTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY 3/TOPOBBIO U OKPYKAIOIIEH Cpelie;

— COJNEHCTBHE OBJIAJICHUIO OOYYAIOMIMMHUCS KJIFOYEBBIMH KOMIIETCHIIMSIMHU:  Y4eOHO-
MO3HABATEIBHBIMU, HH()OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMHU.

ConeprkaHue Kypca XMMHH, OCBAWBAEMOT0 TIIYXHUMH 00YJarONUMHUCS C HAPYIICHUEM CITyXa Ha
ypoBHe OOO (BapuanTt 1.2), mpeacTaBieHo CIEAYIOIIMMH OCHOBHBIMHU COJIEPKATETbHBIMU THHUSMU:

® BEILIECTBO — 3HAHHMS O COCTaBE M CTPOCHHMU BEIIECTB, MX BaXKHEHIINUX (UIMUECKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTHYSCKOM JICHCTBHM;

e XUMHUYECKasl peaknus — 3HaHWsg 00 YCIOBHSIX, B KOTOPBIX MPOSBISIOTCS XHUMHUYECKHE
CBOICTBA BEIECTB, cIOcO0axX yMpaBIeHUS XUMUYECKUMHU POIECCaMU;

® IPUMEHECHHE BEIIECTB — 3HAHUA M OMbBIT MPAKTUYECKOW JESITEIBHOCTH C BEIICCTBAMHU,
HauboJee YacTO MPUMEHSIEMBIMU B TIOBCETHEBHOW KU3HEHHOW MPAKTUKE, IMUPOKO MCIIOIH3YIOIIUMUCS
B IIPOMBILIIEHHOCTH, CEILCKOM XO0351CTBE, HA TPAHCIIOPTE;

®S3bIK XMMHUU — CHCTEMa BAXKHEWIIMX TMOHATUA XUMUU M TEPMHUHOB, B KOTOPHIX OHU
OTMUCHIBAIOTCS, HOMEHKJATypa HEOPraHWYeCKUX BEIIeCTB, T. €. UX Ha3BaHHUA (B TOM YHCIE U
TPUBUAJILHBIC), XUMUYECKUE (HOPMYIbl U ypaBHEHHS, a TakKe IpaBuja MepeBoja HHPOPMAIMH C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUU U 00paTHO.

Mexay NaHHBIMU COJEPIKATEIbHBIMU JTUHUSMU YYEOHOW NUCIMIUIUHBI «XUMHUS» OTMEYAETCS
TecHas CBs3b. B MaHHOI CBS3M MPOrpaMMHBIN MaTepual sl KaXI0T0 Y4eOHOTo rojia MpeJICTaBjIeH 1Mo
TEMAaTHYECKUM pa3zesiaM, a He TI0 JIMHUSIM.

OcBoeHUEe Kypca XMMUHU MPEICTABICHO ABYMs nepuogaMu. [IepBblil U3 HUX COOTBETCTBYET 8§
KJlaccy U siBisieTcs mporeneBTuueckuMm. CojepkaHue MPOrpaMMHOIO MaTepHasia, OCBaMBAEMOTO B
pamMKax 3TOro Mepuojia, YaCTMYHO TOBTOPSETCS B Mpollecce BTOpPOro u3ydeHus xumuu: B 9-10
KJIaccax.

B Hagaine Broporo nepuonaa uzyueHus Xxumu (9 kiacc) BeIIEISIeTCS Ba dTala.

Ha mnepBom »srame mnpemycMaTpuBaeTcsi OCBOE€HHWE XHMHUU B cTathke. OCyIecTBiIseTcs
paccMOTpeHHe cOocTaBa M CTPOCHHs aroma u BemiecTBa. OCHOBY HaHHOW YacTh y4eOHOro Kypca
COCTABJISIIOT CBEACHUS O XMMHUUYECKOM JJIEMEHTE U (popMax ero CymecTBOBAaHMS: aTOMax, M30TOMAax,



MOHAX, MNPOCTHIX BEIIECTBAX M MX BAKHEHIIUMX COEJUHEHUAX (OKCHIAX M JPYrux OWHApHBIX
COEJIMHEHUSX, KMCIOTaX, OCHOBAHUAX U COJISIX), CTPOEHUU BEUIECTBA (TUIIOJIOIMH XUMUYECKUX CBSI3EH
U BUJIaX KPUCTAJUINYECKHUX PEIIETOK).

B mpouecce BTOporo 3Tame  OCYHIECTBISETCS  W3YYEHHE XHMHM B  JHMHAaMHUKE.
IIpenycmaTtpuBaeTcs O3HAKOMIJIEHHE OOYYAIOIIUXCA C XUMHUYECKUMH DPEaKUMAMU Kak (QyHKLIHEH
COCTaBa M CTPOCHUS YYACTBYIOIIMX B XMMHYECKHX MPEBPALICHUAX BELIECTB M HUX KIACCHU(PHUKAIMH.
CBoJicTBa KHCIJIOT, OCHOBAaHUH M COJIEH Cpa3y pacCMaTPUBAIOTCS B CBETE TEOPUHU DJIEKTPOIUTHUECKON
mucconuanuu. KpoMe 53Toro, cBOWCTBA KHCIOT M COJEH XapakTEPU3YIOTCS TaKXKe B CBETE
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX IIPOLIECCOB.

B 10 xnacce (Bo BTOpOW IIOJOBMHE BTOPOro IMEpPHOJA) CHayajla IpeaycMaTpUBAaeTCs
00o011eHre U cucTeMaTH3alys 3HaHUH IITyXUX 00ydarouuxcs, NpuoOpeTéHHbIX MU 9 Kiacce. 3aTeM
MPOUCXOIUT PACCMOTPEHHE OOIIMX CBOMCTBA METAJUIOB W HEMETAJUIOB. [IpHBOASTCS CBOICTBA
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB U TaJOreHOB (IIPOCTHIX BELIECTB M COCIMHEHMI), Kak
HauOojee SPKUX MPEeACTaBUTENEH JTUX KIACCOB DJJIEMEHTOB, a TaKXKe MX CpaBHUTENIbHAs
XapaKTepucTHKa. JleTalrpbHOMY pacCMOTPEHMIO IIOJABEPralOTCs COCTaB, CTPOCHHME, CBOWCTBA,
[IOJIyYUeHUE U NPUMEHEHHUE OTHENIbHbIX, BAXKHBIX B XO3SICTBEHHOM OTHOIIEHUU BEIECTB,
00pa30BaHHBIX IE€MEHTaMHU 2—3-TO EPHOOB.

OcBoeHue MpOrpaMMHOT0 MarepHuajia B paMKax BTOPOTO MEpUOJa MO3BOJISET 00ydaromumcs
ycnemHo caath ['BD nmo xumum kak npeameTa mno BeIOopy.

Ipunyuner peanuzayuu 0o6pazoeamenbHO-KOPPEKYUOHHOU pabombl HA YPOKAX XUMUU.

Ilpunyun Hayunocmu OTHOCUTCS K YHUCILYy OCHOBOIOJAramliux. B COOTBETCTBUM C HUM
MIPOUCXOJUT YCTAHOBJIEHHE ONPEAEIIEHHOTO COOTHOIIECHUS COJEPKaHUs XUMUYECKOW HAyKU U XUMHUHU
Kak yuyeOHoM mucuuruivHbl. IlpeabsBiasemblii B XoJe 00pa30BaTelbHO-KOPPEKIIMOHHONW pabOThI
MaTepuall J0JKEH ObITh TOCTOBEPHBIM, pacIojiaraTh MOJJMHHBIM HAYYHBIM OOBSICHEHUEM. YUUTEIIO
clleZlyeT 00ecneynTh «TpaHc(hOopMaIiioy JTOHAYYHBIX MPEICTaBIeHUN 00ydaromuxcs ¢ HapylleHueM
Cllyxa B Hay4Hble INpEACTaBIICHUSA. B KOppEeKIMOHHO-00pa30BaTEeIbHOM IMpPOIECCe HE JIOMYyCKaeTcs
BYJIbrapu3alys, Upe3MepHast yIpoIEHHOCTh MaTepraa co CChUIKOW Ha 0OCOOEHHOCTH 00YydaronIuxcs,
OOyCIIOBJICHHbIE HapyIIEHWEM clyXa. YUHUTeNl0 XUMHU CIEJyeT PYKOBOJAUTH I103HABATEIbHON
JESITeTbHOCThIO TIYXHUX OOYyYarolUXcs B COOTBETCTBHM C JOCTHKEHMSAMU HAyYHOH ICHXOJIOTHH,
BKJItOUasi cypzorcuxojoruto. Kpome Toro, B COOTBETCTBHUM C YKa3aHHBIM MPHUHIUIIOM CIIEIyeT
o0ecrieyuTh  CHUCTEMHOE  M3JIO)KeHHe  ydeOHoro  marepuana.  CHCTEeMaTHUHOCTh  HUMeEET
HEMOCPEACTBEHHYIO CBS3b C JIOTMKOW caMoi XUMU4ecKoil Hayku. Kaxkaplil aneMeHT nmpuodperaeMoro
3HAHHS CBS3BIBAETCS C HHBIMHM D3JIEMEHTAMHM, IOCJIEAYIOIIME ONUPAIOTCS Ha Mpeablaylue. ITo
o0ecrieunBaeT BO3MOXKHOCTb OCYIIECTBIATH IOATOTOBKY TIJIyXMX OOYy4YarOIIMXCsl K OBJAJEHUIO
HOBBIMH JJIEMEHTAMH 3HAHHWH, a Takke oOecrneynBaTh NPUOOPETECHHE MNPAKTUYECKUX YMEHHH U
HaBBIKOB, B TOM 4HCJIE HEOOXOJUMBIX B TIOBCEAHEBHOM KU3HEHHOM ITPAKTHKE.

Ilpunyun Odocmynnocmu oupenensercs o0bEMOM yueOHOro MaTepHaina, PeryJupOBaHUE
KOTOPOT'O OCYILECTBISAETCSI B COOTBETCTBHM C BO3PACTHBIMU U WHAMBUAYAJIBHBIMH OCOOEHHOCTSMHU
TIIYXUX 00Y4YaloUIMXCsl, UX CIEHUaTbHBIMU 00pa3oBaTebHBIMU MOTpeOHOCTAMU. C yu€TOM TaHHOTO
IOPUHIMNA I YCTPAaHEHHWs] TPYAHOCTEH, BO3HMKAIOMMX Yy OOydYaromMXcsi MPH OCBOEHUM
TEOPETUYECKOr0 MaTepuasa, JOIYCKAaeTcs MOMYyIsSpHOE U3JI0KEHUE psiia CJIOXKHBIX BOIPOCOB
XMMHYECKON HAYKH.

B mpouecce oOydyeHMs XHMHUHM TpPEAyCMATPUBACTCS CIICAOBAHUIO NPUHYUNY ObecnedeHus
CO3HAMENbHOCMU U AKMUGHOCMY 33 CUET B3AUMHOM J1€ATEIbHOCTH YUuTeNs U ooydaromuxcs. Cnenyer
o0ecreynTh 0CO3HAHUE KaXKABbIM IIIyXHM OOydYarolMMCSl TOTO, YTO 3a Kaxaoh (opmynol BeliecTBa
CKpbIBaeTcs OoJbllas MHGOpMAIMsg OTHOCHTEIBHO €ro COCTaBa, CTPOEHMS, CBOWCTB; 3a KaX/IbIM
XUMHUYECKUM YypaBHEHHUEM CTOMUT pealbHbIH XUMUYECKuil mpouecc. B cBia3u ¢ ¢dopMaabHbIM
OCBOEHHEM IPOrPaMMHOI0 MaTepHaja MO0 XUMHUHM, HEIOCTATKOM 3PUTEIbHBIX NPEICTaBICHUN O
BELIECTBE, S3MHU30JUYECKUM NPOBEACHUEM pabOThl HaJ TEMAaTUYECKOM M TEPMUHOJOTHYECKOM
JIeKCUKOW y4eOHOW JUCHMIUIMHBI TJIyXue oO0ydaromuecss MOTYT HEBEpPHO OCO3HaBaTb U
«TPUIYMBIBaThY» CBOMCTBa BemiecTB. Hampumep, cooOmars 0 TOM, YTO JUTUWA — JBETCS, TALTANA —
roiy6oii, cepa — cepasi, 6pom u 60p — GapAOBbIE U T.I. NPOPHIAKTUKA U YCTPAaHEHHE OIMOOK TaKOTro
TUIIA MOXKET ObITh 00ecreyeHa 3a CYET CO3HATEbHOTO U MOTUBHUPOBAHHOTO OCBOEHUS MPOTrPaMMHOIO
MaTepuana no XuMuu. OJHUM M3 BaXKHBIX (PAaKTOPOB peanu3ali yKa3aHHOTO NMPHHLUIA SBISETCS
o0ecredyeHue mpolecca nepexoaa 3HaHUNW B yOexkAeHHs. DTO UrpaeT BaXKHYIO pOJib IPU OCBOCHUU



OCHOB XHMHH, HMMEET CYIIECTBEHHOE 3HadeHHWe Uil (OPMHUPOBAHUS HAYYHOTO MHPOBO33PEHUS.
bnarogaps OoCBOEHHIO IIPOrpaMMHOIO Marepuaja TIIIyXue oO0ydaromuecs JOJDKHBI OCO3HATh, YTO
YeJIOBEKY JIOCTYIHO YIPaBICHHE XUMUYECKUMU MPEBPALICHUSIMU BEIIECTB, IPEIBUACHNUE PE3yIbTaTOB
IIPOBOAMMBIX peakiuil. Bece ucnonabp3yeMble Ha ypoKax BHUJIbI JEATENBHOCTH CIEIYyEeT OpraHU30BbIBAThH
Tak o00pa3oM, 4YTOOBI COAEHCTBOBATH BOCIUTAHMIO CAMOCTOSITEIBHOCTH, CTHUMYJIHPOBAHUIO
MO3HABATEIBHOM W pEYeBOM AaKTHMBHOCTH TIyXHX oOydarommxcs. B Xxoxe 1eneHamnpaBieHHON
00pa30BaTEeIbHO-KOPPEKIIMOHHON paboThl oOywaromuecss JOJDKHBI OBJaJeBaTh CIIOCOOHOCTBIO
OCO3HABATbH 11€J1b, ONPEIEIATh 33Ja4H CBOEH EATENBHOCTH U ITyTU UX JOCTHKECHHUS.

Ipunyun nazcnsaonocmu B OOYYEHUM XUMHM HAXOAMT BBIPA)KEHHE B CO3JAHUU YCIIOBU,
COJICHCTBYIOIIMX  OBJIAJICHUIO TJIYyXUMH OOy4YalOIIMMHUCS OIpenelIEHHBIM 3amacoM 00pa3oB
XUMHUYECKHX 00bEKTOB. HarysqHOCTb, SBJISSICh HEOTHEMIIEMON YePTO HayYyHOI'O IO3HAHUSA, OCOOEHHO
Ba)KHa B CUCTEME 00pa30BaTEIbHO-KOPPEKLIMOHHON pabOThI C TIIyXUMH 00y4YatOUIMMHUCS, JIs1 KOTOPbIX
3pUTEIbHBII KaHal TNOJdy4eHUus HHQOpMaluu sBIseTcs OCHOBHBIM. OJHOBpPEMEHHO C 3TUM
HATJISITHBIMA MOTYT OBITH HE BCE 3HAHUS, & TOJIBKO MX OTEJbHBIE KOMIIOHEHTHI, KOTOPHIE CBS3aHHBI C
YYBCTBEHHBIM I103HAHHEM, 00YCIOBJIEHBI IPOLIECCOM CO3/aHUs ONpeIeIeHHbIX 00pa30B. OpraHusys u
peanu3ys 00pa30BaTEIbHO-KOPPEKIMOHHYIO paboTy, y4YUTEIh XUMHUH JOJDKEH JOOUBATHCS TOTO,
4yToOBl CO3/JaBaeMble Yy TIJIyXuUX OOyyarolMXcsl MpeAcTaBleHus U (HopMUpyeMble HOHATHUS
0a3upoBaIiCh HA BOCIPUATHUAX, IOJYyYaeMbIX B X0/1€ HAOIIOAEHHS BEUIECTB, XUMUYECKUX MPOLECCOB,
U3y4eHHE KOTOPBIX MPEIyCMOTPEHO MporpaMMoil. OCHOBY HArjsAHOTO OOyYeHHS XMMHM Ha 3Tame
ocBoeHUst OOO COCTaBIAIOT CAEAYIONINE MTOTOKEHHUS

— o0ecrnieueHHe HEMOCPEJICTBEHHOTO BOCIPHATHS OOYYAIOUIMMHUCA H3Y4aeMbIX BEIIECTB,
XUMHUYECKHUX PEaKIHii, IPOU3BOJACTBEHHBIX IPOILIECCOB;

— obecrieyeHrne BOCHPHUATUS OOYYaIOUIMMMCS MOJ PYKOBOJICTBOM YUYHUTENS XUMHUH HE CaMMX
SBJIGHUH, TE€X UJIU UHBIX IPEIMETOB, a UX 00pPa3HBIX U CXEMaTHUYECKUX M300paxKeHuil (B BUIE TaOIIHIL,
cxeM, Qororpaduii, kapT, Moaeneil, MakeToB W JAp.) W omnepupoBaHue uMH. [Ipu BocmpuiATHH
o0pa3HbIX W CXEMAaTHUYECKHUX H300pakKeHUU SBIIEHUH, NpPEeIMETOB oOOydarouyecss MpHOOpeTaroT
NPEJCTABICHHUA O HUX CO 3HAYUTENIbHBIM ydyacTHeM BooOpaxkeHHs. HarisiiHOCTh B 1I€JIOM OTpakaeT
OJIHY U3 OCHOBHBIX JMHHH Tpolrecca 0OydeHUss XMMHUU B CUCTEME 00pa30BaTEbHO-KOPPEKLIIMOHHON
paboThl, onpeessieT OTHOLIEHHUE TIIYXUX 00yJaromuXcs K BOCIPUHUMAEMBbIM 00bEKTaM.

IIpunyun obecneuenus cesa3u meopuu ¢ NPAKmuxol TPeOyeT pealu3aluu MOJIUTEXHUYECKOIO
noaxona npu obydeHMH XuMuH. O3HakoMIIeHHEe OOy4aroIuMXcs C Ba)KHBIMH TEXHOJOTHYECKUMHU
IpoIecCaMU  HY)KHO OCYHIECTBJISITh Ha 0a3e paHee OCBOCHHOTO TEOPETHYECKOro MaTepuala.
Oco3Hanue OO0YyYalOUMMHCA CTEXMOMETPHUUYECKUX 3aKOHOB, YUEHHUs 00 HHEpPreTMKe U KUHETHKE
XMUMUYECKUX pPEaKLUUH, OBJaJeHHE aJCKBaTHBIMHU IPEJICTABICHUSAMH O KaTajlu3e U XUMHUYECKOM
paBHOBECHMH  OOECIEYMBAI0  BO3MOXKHOCTH  OCYIIECTBIATH  3HAKOMCTBO  CO  CHEUU(UKON
(YHKIMOHUPOBAHUSI COBPEMEHHBIX IPOMBIIIICHHBIX MPOU3BOACTB. I[IpakTHKO-OpHMEHTHPOBAHHBIN
Xapakrep O0OYy4eHHs XHMMHUH TIO3BOJIIET PACKPBITh HAYYHBIE OCHOBBI CEJIbCKOXO3SIHICTBEHHOIO
IPOM3BOJCTBA. BaXHBIM Takke sBIAETCS O3HAKOMJIEHME oOOydaromuxcs Cco  cHenu(ukoin
npoeCCHOHABHON JESTENbHOCTH YYEHBIX, WH)XXEHEPOB U pabounX, KOTOpBIE 3aHATHI Kak B
XMMHUYECKOH MPOMBIIIJIEHHOCTH, TaK M B CMEXHBIX O0JacTAX MPOU3BOACTBA, HANpUMeEp, B
arpoIpoOMBIIIICHHOM KOMIUIEKce. B mporecce ypokOoB XUMHHM O TIyXHe OOYYaroIIUecs JIOJKHBI
OBJIA/IETh YMEHUSIMH, CBSI3aHHBIMU C IMPOBEJCHUEM MPOCTEHIINX XUMHUECKUX Olepanuil (HarpeBaHue
B IUIAMEHU CHUPTOBKH, PAaCTBOPEHHE TBEPIBIX BEIIECTB, OTCTaMBaHWE, (UIBTPOBAHHE W [Ip.); C
pacro3HaBaHUEM BELIECTB Ha OCHOBE XapaKTEpHBIX JUISI HHUX KAUeCTBEHHBIX pEakUui; C
IIPUTOTOBJICHUEM PACTBOPOB PA3INYHON KOHIEHTpAaMK U Ap. OAHO U3 BaXKHBIX 3BEHBEB B peaiu3alluu
CBSI3M TEOPUU C MPAKTUKOH — pa3BUTHE Yy TIYXUX OOYYAIOUIMXCS CIIOCOOHOCTH IPOU3BOAUTH
MpOCTEHIINE XUMUYECKHUE Pacu€Thl 0 (pOopMynaM U ypaBHEHUSM XUMHUECKUX PEaKIUM.

B cootBercTBUM ¢ npunyunom paszeusairowezo obyuenuss TpedyeTcs oOecreyrBaTh
CTAaHOBJICHHE II03HABATEJIbHBIX CIIOCOOHOCTEH TIUNIyXUX OOydaroluXcs, YIpaBJIEHHE TeMIIaMU U
COJICpKaHUEM MX XMMHUYECKOrO Pa3BUTHS 3a CUET COOTBETCTBYIOIIMX BO3JCHCTBHIA M COOIIIOJICHUS
psina ycinoBuid. B wacTHOCTH, cieayeT CTpOUTh Ipolecc 00y4eHHs XMMUU Ha MOCUJIBHOM YPOBHE MpHU
OJTHOBPEMEHHOM CTHUMYJIMPOBAaHUM MBICIUTEIbHON aKTUBHOCTH OO0yYarommxcs, (pOpMHUPOBaHUU
YMEHHUH OOBSCHATH U MPOTHO3UPOBATH KOHKPETHBIE XUMUYECKUE (PAKThl, 00YUEHUN BBIIEICHHUIO CYTU
TEOPETUYECKUX TOJIOKEHUH. B MaHHON CBA3M ciieyeT Ha XMMHUYECKOM Marepuaine oOecreyrBaTh
OBJIQJICHUE TJIYXUMHU OOy4aromMMHcs MpHUEMaMH YMCTBEHHBIX JEWCTBUN: abcTparupoBaHHUEM,



cpaBHeHHEM, 00o00meHueM. JlanHble NOPUEMBI NPEICTABISIIOT CO00M CPEeACTBO pa3BUTUA H
aKTHBHM3AIMK TO3HABATEIBHOW AEATEIBbHOCTH oOydaroummxcs. Kpome TOro, K 4mcily Takux CpelCTB
OTHOCATCS BUABI NEATEIbHOCTH, CBSI3aHHBIE:

— C BbIMOJIHEHHWEM HWH(GOPMAIMOHHO-IOTHYECKUX  YIPAXHEHUH W pa3HBIX  BUIOB
CaMOCTOSITENIbHBIX padoT (C y4eOHUKOM, CITIPABOYHOU JTUTEPATYPOH);

— C PpCIIEHHEM U COCTaBJIIEHHWEM 3aJ1ad (MpeXIe BCEro, HMMEIOIINUX IPOU3BOACTBEHHOE
coJiep>KaHue WIH TPEOYIOIIUX SKCIIEPUMEHTAIBHOTO MOATBEPKACHHS );

— C BBIIIOJIHEHUEM MPAKTUYECKHUX U JTa00paTOPHBIX padoT;

— C MMOATOTOBKOM JJOKJIaZI0B, pedepaToB, ¢ 0pOpMICHHEM MaTEPHATIOB SKCKYPCHIi;

— C U3rOTOBJICHUEM HATJISAHBIX TOCOOUM, CTEHAO0B, MPUOOPOB, MOJIEIIEH.

B uyucne TunoB 3agaHuil MpeayCMaTpUBAETCS BBICOKUM YIEIbHBIM BEC TaKHUX, KOTOpPbIE
TpeOyIOT aKTUBHOTO MCIIOJIb30BAaHUSI CJIOBECHOW PEUH.

Ipunyun oeamenvnocmuoco nodxoda OTPa)KaeT OCHOBHYIO HAIPABICHHOCTb COBPEMEHHOMN
CUCTEMBbl OOpa30BaHMs TIJIIyXMX OOyyarollerocs, B KOTOPOH JeATENbHOCTh pPacCMaTPUBAETCA Kak
mpouecc (opMmupoBaHUS 3HAHMNA, YMEHHM ¥ HaBBIKOB M KaK yCIOBHE, OOeclevyHnBaroiiee
KOPPEKIIMOHHO-PAa3BUBAIOLIYI0 HAIPABJIEHHOCTh OOpa3oBaTesbHOro Impouecca. Ocoboe Mecto B
peanu3alvy JAHHOTO NPHHIMIA OTBOAUTCS NPEIMETHO-IIPAKTUYECKON JAESATENbHOCTH, KOTOpas
paccMaTpuBaeTcsi Kak CpeACTBO KOPPEKIMH M KOMIIEHCAIlMM BCEX CTOPOH IICUXUKU TJIYXOro
00ydJaromerocss — B COOTBETCTBUM C ICHUXOJOTMUECKOW TeopHel O AEsITeNbHOCTHON NeTepMUHALUU
TICUXUKH.

Ipunyun eduncmea o0byyeHUs XUMUU C PA3BUIMUEM CLOBECHOU peyll U HepeuesblX NCUXUUECKUX
npoyeccog OOYCIIOBIEH CTPYKTYypOil HapylleHHs, OCOObIMH 00pa30BaTENIbHBIMH IOTPEOHOCTAMU
TIIyXUX 00ydarommxcsi. B cOOTBETCTBUU € 3TUM B X0JIe YPOKOB TpeOyeTcsl yAesTh BHUMaHue paboTe
HaJl XMMHUYECKOW TEPMHUHOJOTHEH, pacIIMpsTh 3amac MOJENE W BapUaHTOB BBICKA3bIBAHMIA,
COOTBETCTBYIOUIMX COJAEpPKaHUI0 yuyeOHOro kypca. OBlazieHHE CIIOBECHOH pedbl0 B XO/€ YPOKOB
XUMHH SBJISIETCS] YCIOBUEM JANbHEHIIET0 U3yUeHUs! TOW NUCUUIUIMHBI, 8 TAK)K€ OCBOCHUS IIIMPOKOTO
Kpyra XUMHYECKHUX MOHSATUH.

Lenenanpasnennas paboTa 1Mo pa3BUTHIO CIOBECHOW peud (B YCTHOW U MHCbMEHHOH (hopMax),
B TOM YHCJE CIyXO3PUTEIBHOTO BOCHPHUATHS YCTHOM pEYM, PEUYEBOrO CilyXa, MPOU3HOCUTEIBHOU
CTOPOHBI peun (IIpeke BCEro, TeMaTUYECKOW M TEPMUHOJIIOTMYECKOMN JTEKCUKU Y4eOHOM AUCIMITITUHBI
U JIEKCUKH TI0 OPTaHU3aliK yu4eOHOM IesITeTbHOCTH) PeAyCMaTPUBAETCS Ha KaXK/I0M YpPOKe.

B mnpomecce ypokoB xumuu TpeOyeTcsi OJHOBPEMEHHO C pa3BUTHEM CIIOBECHOH pedH
obecrieynBaTh pa3BUTHE Yy TIYyXUX OOydYaIOLIMXCS APYruUX NCUXMYECKHX MpolieccoB. B wacTtHOCTH,
MpelycMaTpUBaeTCsl PYKOBOACTBO BHUMaHHUEM OOYYaroIIMXCSl Yepe3 MOCTAaHOBKY M aHAU3 Y4eOHBIX
3aa4, a TaKXKe COCPENOTOYEHHE M NOJJEPKAaHUE BHUMAHUSA 3a CUET IPUBJICUEHUS CPENCTB
HaIrJSIIHOCTH, JOCTYIHBIX MO CTPYKTYpPE M COAEPKAHUIO CIOBECHBIX MHCTPYKUUH. Pa3Butne mamsatu
o0ecrieuynBaeTcsi MOCPEICTBOM COCTABJICHHSI CXEM, aHalIW3a cojJepaHus Tabmui u Ap. Pa3Buthe
MBIIUICHUSI M €ro omnepanuii obecreynBaeTcss 3a CUET YCTAHOBIEGHHUS IOCIIENOBATEILHOCTU
BBITIOJTHEHUSI JEHCTBHM, MPUINHHO-CIICICTBEHHBIX CBs3ed U aAp. B oOpa3oBaTenbHO-KOPPEKIIMOHHON
paboTe cieayeT cAenaTh aKUEHT Ha Pa3BUTUU Y OOYYAIOUIMXCS CIOBECHO-TIOTWUYECKOTO MBIIIICHHUS,
0e3 4yero HEBO3MOXHO IIOJIHOLIEHHO PacCyXJaTh, JeNIaTh BBIBOJbI, OCYLIECTBISATH BBIIBUKEHUE H
MIPOBEPKY rUnore3. B maHHON CBSI3M MPOTrpaMMHBIN MaTepHall JOJKEH M3JararbCsl YUMTENIEM SCHO,
MIOCJIEZIOBATENBbHO, C BKJIIOYEHHEM CHUCTEMBl AapryMEHTOB. BakHas posib B Pa3sBUTHM Yy TIIYXHX
00yJaroImuxcs CIOBECHO-TOTMYECKOI0 MBILIUICHUS] TPUHAIICKUT OOCYXKIEHHIO M BBIBEJCHHIO
(dbopMyI1, MOIETMPOBAHUIO MPAKTUYECKUX 3a/lay C MOMOIIBI0 (OPMYJ, BBHIIOJHEHHUIO BBIYMCIECHUN U
Ap.

B cootBercTBUM C npunyunom unmencuguxayuu peuesoeo obujenus (KOMMYHUKATHBHOCTH)
TpeOyeTcsl co3JaHue Ha ypOKax XUMHMM CUTyallui pedeBoro obmeHus. [y 3Toro, Kak u Ha 3Tamne
HOO, BaxHO npaKkTHKOBaTh pa3inyHble POPMBI pabOTHI OOydYaIOIIMXCS: apaMu, OpurajgaMu U np.,
YTO TO3BOJISIET OCYIIECTBJIATH KOMMYHUKAaTUBHOCTh Y4eOHOTO MaTepuana U caMoOd OpraHHu3alvu
paboTel Ha ypOKEe, aKTHMBU3UPOBATH TEPMHUHOJIOTMYECKUN CIIOBapb, COBEPIICHCTBOBATh y IIIYXHX
oOyyaromuxcss yMEHHS JOKa3blBaTh, pacCykaaTh, (OPMYIHUPOBATh BHIBOJABI, W3BJICKaTh U
aHAJIM3UPOBATh MH(POPMAIIHIO XUMUYECKOTO COACPKAHMS.

Pacnpeodenenue npoecpammnozo mamepuana no xumuu OCYIIECTBISIETCS MO Y4eOHBIM ToJam.
Pacripenenenne Matepuana 1mno y4eOHBIM YETBEPTSAM YUYHUTENb OCYIIECTBISET CAMOCTOSITEIBHO — C



yu4€TOM CTENEHU CIOXKHOCTH IPOrPAMMHBIX TE€M, a TaKKe I[103HaBaTEJIbHBIX BO3MOXHOCTEH
00y4aroImuXcs C HapyHIEHHEM CIIyXa.

Conep:xanmne y4eOHOT0 nmpeamMera
8 ki1ace

OO1m1ee konMyecTBO yacoB — 68.

|. Paznen «IlepBoHayaibHble XUHMHYECKHE OHATHS (24 4)

1. «XuMus — BaskHasi 00J1aCTh €CTECTBO3HAHUS U NMPAKTUYECKOI 1eSITeJIbHOCTH YeJIoBeKa» (6 4)
[Ipenmet xumuu. Poib XUMUH B )KM3HH Y€JIOBEKA. XUMHUS B CUCTEME HaYK.

Mertoabl TO3HAHUS B XUMHH.

Tenma m BemecTBa. PU3MUECKHE CBOWMCTBA BEIIECTB. ATrpEraTHOE€ COCTOSIHHE BEIIECTB. YHCThIE
BELIECTBA U CMECH.

CrocoObl pazneneHusi cMmeceil. dDu3nueckue W XUMHUYECKUE sBIeHUsA. [Ipu3Haku W yciaoBus
MIPOTEKAHUSI XUMUYECKUX PEAKIIUM.

3HAKOMCTBO C TIpaBUJIaMu 0€30MaCHOCTH U MTPUEMaMH PaOOTH B XUMUYECKOH JIa0OpaTopuu.
JdeMoHcTpanun

1. JlabopaTopHoe 000pyOBaHHE.

2. PaznuyHbIe BUIBI XUMUYECKOM MOCY/IBI.

3. OOpa3ipl BEIeCTB.

4. CriocoOb! pazaeneHus cMecei (puIpTpoBaHue, BIIapUBaHUE, AUCTUIIIALMS, XpoMaTorpadus).
JlabopaTopHble U IpaKTHYeCKHEe PadoThI

Jlabopamopnvie onvimbi:

1.0Onucanne Gpuznueckux CBOMCTB BelIeCcTB. Pa3aeneHne cMecu ¢ MOMOIIBI0 MarHUTa.

IIpakmuueckue pabomol:

Ne 1. IlpaBuna paGoThl B 1aOOpaTOPUH U MPUEMBI OOpaILlEHuUs C JJAOOPATOPHBIM 000PYI0BAaHUEM.

No 2. Paznenenue cmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIN).

2. Tema «BemecTBa u XuMu4ueckue peaxkuumn» (18 ).

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JIeMEHTOB. [IpocThie 1
CJIOKHBIE BEelIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Gopmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTtB. OTHOcUTENbHAsE aTroMHasg Macca. OTHOCHUTENbHAs MOJIEKYyJIsipHas Macca. MaccoBast 10
XUMHUYECKOI'0 2JIEMEHTA B COEJUHEHUH.

PuU3nYeCKUe U XUMUUYECKHUE SIBJICHUS.

Xumunueckass peakuusa. IIpusHaku M yclIOBHA IIPOTEKaHUS XMMHUYECKHUX peakiuil. XHMHUYECKUE
YpaBHEHHUS.

TuIbl XUMUUYECKUX PEAKIHM (COeIMHEHUS, PAa3JI0KEHHUs, 3aMEIICHHs], OOMEHa).

3aKOH COXpaHEHHUsI MacChl BEILIECTB.

M.B. JIOMOHOCOB — Yy4E€HBIH-IHIIUKIIONIEIUCT.

JdemoHcTpanuu

duznueckue siBJaeHus (pacTUpaHue caxapa B CTYIKE, KUTICHUE U KOHACHCAIUS BOJbI U T.J1.).
XuMudeckue siBlIeHUs (TOpeHHE CBEYM, paslIoKEeHHE caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C
xjopuaoM Oapust, pasnokenue rtunpokcuga wMeau (II), B3aumMopeicTBue kene3a € CEpoH,
B3auMo/ieiicTBUE *keie3a ¢ pactBopoM coiu meau (II).

OnbIT, WUTFOCTPUPYIOIINM 3aKOH COXPAHEHUSI MAaCCHI.

JlabopaTopHbIe U PaAKTHYECKHE PadoThI

Jlabopamopuvie onvimei:

2. Ilpumeps! pu3NUYECKUX SIBICHUH (TU1aBJICHUE BOCKA, TasTHHE JIbJA).

3. Ilpumepsl XUMHUYECKUX SBJICHUH (IIPOKAIMBAHWE MEJIHOH IMPOBOJIOKH, B3aMMOCHCTBHE Meja C
KHUCJIOTOM).

4. Mosieny aTOMOB U MOJIEKYII.

Buvtuucnenusn

— OTHOCHUTEJILHOM MOJIEKYJISIPHOM MacChl BEILIECTB;

— MacCOBOM JI0JIM XUMUYECKOT0 3JIeMEHTa 1o (hopMyJsie COeTUHEHHS.

I1. Paznen «BaxkHeililue npeacTaBuTe I HEOPraHUYeCcKuX BeurecTn» (36 4).



1. Tema «Bo3nyx. Kuciopon. Ilonsitue 06 okcuaax» (6 4).

Boznyx — cmech rasos. CoctaB Bozayxa. Kucimopon — sneMeHT m mpocroe BemiecTBo. O30H —
annmoTrponHas Moaupukanua Kuciopojga. HaxokneHue kucimopoaa B MHpupojae, (QU3MYECKUe Hu
XUMHUYECKHE CBOWCTBA (pEakLMU OKHUCIEHMS, TOPEHHE). YCIIOBHUS BO3HUKHOBEHMS U IPEKpAIlECHUS
ropenus. [Tonstie 06 okcugax.

CriocoObI mosTyyeHus KUCIOPOAa B 1a00paTOpU M MPOMBIIIICHHOCTH.

[Ipumenenune kucinopona. KpyroBopor kuciopoia B mpupoJie.

TermoBoit 3(p¢deKT XUMHUECKOW peaklUuu, TMOHSATHE O TEPMOXHMMHYECKOM YPaBHEHUH, 3K30- U
SHIOTEPMUUYECKUX PEAKLIMSIX.

TomnuBo (He(Th, yroiab U METaH).

3arpsizHeHHWE BO3/yXa, CIOCOOBI €ro MpeAOoTBpallleHHs. YCHIEHHE MapHUKOBOTO »ddekra,
paspylLieHHe 030HOBOIO CJIOS.

JdemoHcTpanuu

Biaumopeticteue dpocdopa, cepsl U xkese3a ¢ KUCIOPOA0oM (BO3MOKHO HCIIOIB30BAHUE BUCOOIBITOR).
Onpenenenne coaep:kanus KUCIOPOIa B BO3AYXE.

OnbIThl, AEMOHCTPUPYIOIINE YCIOBUS BOSHUKHOBEHUS U NPEKPAIIECHUS TOPEHUS.

JlaGopaTopHble U NpaKTHYecKne padoThl

Jlabopamopmbwiii onvim:

5. O3HakoMyeHHe ¢ 00pa3liaMu OKCHJIOB.

Ilpakxmuueckas paboma:

Ne 3. Tlomyuenue u cobupaHue KUciIopoia, U3y4eHue ero CBOMCTB.

Buvtuucnenusn

— MOJIEKYJIIPHOM Macchl KUCJIOPOAA U 030Ha HA OCHOBAaHUHM AaTOMHOW MacChl XMMHUYECKOIO DJIEMEHTA.
2. Tema «Bonopoa. IlonsiTue 0 kucaorax u coasax» (6 1).

Bonopon — snement u mpocroe BemecTBo. HaxoxnaeHue B mpupoje, (pu3NYecKue M XUMHUYECKHe
CBOMCTBa (Ha mNpuUMepe B3aUMOAECHCTBHUS C HEMETaUlaMU U OKCHIAaMU METaJlIOB), NPHUMEHEHUE,
CIOCOOBI OTYYEHUSI.

[TonsaTHE O KUCTOTAX U COJISIX.

JdemoHcTpanuu

[Tonmyuenue, cobupanue 1 pacro3HaBaHUE BOJAOPO/IA.

I'openue Bogopoaa.

BaumopeiictBue Bogoposaa ¢ okcuaom meau (11).

JlabopaTopHble M IpaKTHYECKHE PadoThI

Jlabopamopnwiii onvim:

6. B3anmopeiicTBie KUCIOT ¢ METaIaMHu.

Ilpakxmuueckas paboma:

Ne 4. Tlomyuenue u cobupanue BoJI0Opoa, M3yU4eHHE €ro CBOWCTB.

Buvtuucnenusn

— MOJIEKYJIIPHOM Macchl BEIIECTBA HA OCHOBAHMM ATOMHOM MacChl XMMHUYECKUX JIEMEHTOB.

3. Tema «KouuyecTBeHHbIE OTHOIIIEHUS B XUMHUI» (5 4).

KonnuectBo Bemecta. Moabs. MonsipHas Macca. 3akoH ABoraapo. MomsipHblil 00bEM ra3oB. Pacuérsl
10 XUMHYECKUM YPAaBHEHUSIM.

JdeMoHcTpanus

OOpa31bl BEIEeCTB KOJIMYECTBOM 1 MOJIb.

Buvtuucnenusn

— 00b€Ma, KOJTMUECTBA BEIIECTBA ra3a MO ero U3BECTHOMY KOJIMYECTBY BEILIECTBA WIIM 00BEMY;

4. Tema «Bona. PactBopsl. [lonsTue 06 ocHoBanusix» (6 4).

dusnvecKue CBONCTBA BOJBI. AHAIN3 U CUHTE3 — METO/IbI U3YUYEHHUS COCTaBA BOJBI.

XuMHYecKue CBOMCTBA BOABI (PEAaKIMU C METAJUIAMH, OKCHIAMH METAJJIOB M HEMETAJIJIOB).

CocraB ocHoBanuil. [lonaTue 06 HHAMKATOpPAX.

Bona xak pactBopurens. PacTBopbl. PacTBOPUMOCTB BELIECTB B BOAE.

HacpileHHbIE 1 HEHACHIIIEHHBIE pacTBOPBL. MaccoBasi 101 BELIECTBA B pacTBOPE.

Posib pacTBOpOB B MpHUpO/IE U B )KU3HU uesoBeka. KpyroBopoT Bozbl B IpHpo/IE.

3arpsi3HeHue NpUpoIHBIX BoA. OXpaHa M OYUCTKA IPUPOJHBIX BOJ.

JemMoHcTpanuun



DNeKTpoau3 BOIbI; CHHTE3 BOJbI, B3auMozeiictBue Boabl ¢ Metauiamu (Na, Ca) (BO3MOXKHO
UCII0JIb30BaHUE BUAEOMATEPHUATIOB).

PacTtBOpeHne BelecTB ¢ pa3inyHON pacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCJIOT U IIEJIOYEN € TOMOLIBIO UHIUKATOPOB.

JlaGopaTopHble U NpaKTUYecKHe padoThl

IIpakmuueckas paboma:

No 5. [IpurotoBiieHHuE PacCTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA.
Buvtuucnenusn

— C UCIIOJIb30BAHUEM IOHATHUS «MAaccoBasi A0JIsl BEIIECTBA B PACTBOPEM.

5. Tema «OCHOBHBIE KJIACCHI HEOPraHUYECKUX coenHeHnin» (17 4).

Knaccudukanus HeopraHUUeCKUX COSAMHEHUH.

Oxkcunpl: cocTta, kinaccudukaiusi (OCHOBHBIC, KHCJIOTHbBIE, amM(OTEpHbIE, HECOIeo0pa3yroIIue),
HOMEHKJIaTypa (MEeXIyHapoIHAsl U TPUBUAJIbHAS).

[Tosyyenue m XUMHUECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB.

OcHoBaHug: cocTaB, Kiaccudukalys, HOMEHKIATypa (MEXIyHapoIHAs U TPUBUAIbHAS), GU3ZUUECKUE
Y XMMUYECKHUE CBOWCTBA, CIIOCOOBI TTOJTYICHHUSI.

Kucnotsl: cocta, knaccudukanus, HOMEHKIATYpa, PU3NYECKUE U XUMUYECKUE CBOICTBA, CIIOCOOBI
MOJIyYEHUSI.

Psin akTUBHOCTH METaIIOB.

Conmu (cpenHue): HOMEHKIATypa, CIOCOOBI TOJy4YEHHUs, B3aMMOJICHCTBHE COJIEH C MeTaulaMH,
KHCJIOTaMH, IIeJI0YaMU U COJISIMH.

['eneTnveckas cBsi3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX COCTMHECHHM.

JdemoHcTpanuu

OO0pa3ibl HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

B3aumoneiicTBrue pactBopa cepHOi KUCIO0ThI ¢ okcuaoM menu (I).

Peakuus HeliTpanuzanum.

BoiTecHeHHne oJHOTO MeTaia APyruM U3 pacTBOpPa COJIH.

JlabopaTopHble U IpaKTHYeCKHEe PadoThI

Jlabopamopnvie onvimbi:

7. BzaumoeiicTBrE KHUCIIOT ¢ METAUIaMH.

8. [lomyueHue HEPACTBOPUMBIX OCHOBAHUH.

9. B3anmoieiicTBIe HEPaCTBOPUMBIX OCHOBAHHIA C KHCIOTAMHU.

10. Paznoxenne ruapokcuna meau (1) mpu HarpeBanuu.

[TpakTrueckas padora:

No 6. Pemienne »sKClepUMEHTANBbHBIX 3a1ady 1o TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIUHEHUINY.

Buvtuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUil.

6. IloBTOpeHne, 00001eHHE U CHCTEMATH3AIUs H3YYeHHOIro MaTepuasa (4 4)

PacnpeaeﬂeHue y’{€6Hblx 4acoes no memamudecKkum pas*deﬂajw

Ne Ha3Banue Tembl Jlaboparopubix |I[Ipaktnueckux [Qxckypcun | KoHTposbHO-
/1 g § padoT padot 00001IaroIINX
2= YPOKOB

1. | Xumus — BaxkHas 00J1acTh 6 1 2 - 1
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeSITEIbHOCTH YeJI0BeKa

2. | BemecTBa U XUMHYECKHE 18 3 - - 2
peaxiuu

3. | Bo3myx. Kucnopon. 6 1 1 - -
[TonsTtue 06 okcumax

4. | Bopgopoa. [Tonsitue o 6 1 1 - 1
KHCIIOTaX U COJISIX

5. | KoanvecTBeHHBIC 5 - - - -




OTHOHICHUS B XUMHUU

6. | Bona. PactBopsr. [Tonsitie 6 - 1 - 1
00 OCHOBaHHSIX

7 | OCHOBHBIE KJIACChI 17 4 1 - 2
HEOPraHHYECKUX
COCIUHEHUN

8. | IloBropenue 4 - - - 1

Hroro 68 10 6 - 8
9 kiacc

OO0111e€ KOJIMUECTBO 4acoB — 68.

IHoBTOpeHue (4 1)

. Pa3nen «Ilepuonnueckuii 3axkon u [lepuoanyeckasi cucreMa XumMmuyeckux 3jiemenron . U.
MengeneeBa. CtpoeHue aToM0B. XuMHu4ecKkasi cBsi3b. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuum» (20 1)

1. Tema «lIlepuognyeckuii 3axkon u Ilepmoguyeckass cucreMa XHMHYECKHX 3JJIEMEHTOB
JA.A. MenneneeBa. Ctpoenue aroma» (9 4).

[lepBbie MOMBITKH KIIACCU(DUKAIIMA XUMUIECKUX JIeMEHTOB. [IoHATHE O TpyIax CXOMHBIX JIEMEHTOB
(1IeT0YHbBIE U MIEIOYHO3EMETBHBIC METAIIIBI, TAJIOT'€HBI, THEPTHBIC Ta3bl).

DJeMEeHTHI, KOTOpBIE 00pa3yroT aM()OTEpPHBIE OKCUIBI M THIPOKCHU/IBI.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux ssemeHToB [[.M. Menneneena.
[lepuonpl, rpynmsl, noarpynmnsl. ®PU3NYECKU CMBICI IOPSAJKOBOIO HOMEpa 3JIEMEHTAa, HOMEPOB
MEepUOJia U TPYIIIIHI.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3otonsl. DiekTponsl. CTpoeHNE 3JIEKTPOHHBIX 000J10UeK
aToMOB nepBbIx 20 xumuueckux 3neMeHnToB [lepuoanueckoii cucremsl [1.1. Menneneena.
XapakTepucTuKka XUMHUYECKOTO »dJIEMEHTa II0 €ero TmoJiokeHuto B I[lepuomuueckoil cucteme
J.W. MenneneeBa. 3nHauenue [lepmonnueckoro 3akoHa u Ilepuoamueckoil cuUCTEMbl XMMHYECKUX
AJIEMEHTOB JUUI pa3BUTHUS HayKu U npakTuku. [[.11. Mennenees — yu€HbIl, e1aror U rpakJaHuH.
JdemoHcTpanuu

Koportkonepuoanast u qimumHHONIEpHOAHAsS (hopmbl [leproanueckoil cHCTeMbl XUMUYECKUX AJICMCHTOB
J.1. Menneneesa.

O3HakomIIeHHE C 00pa3llaMi METAJIJIOB U HEMETAJIJIOB.

JlaGopaTopHble U NPaKTHYeCKUE PadoThI

Jlabopamopmbwiii onvim:

1. B3aumopeiicTBue ruIpOKCUIA LIMHKA C pACTBOPAMU KHUCIIOT U IIETOUEH.

2. Tema ««Xumuueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE peakmun» (11 1)
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB.

XuMudeckasi CBs3b (MOHHAsI, KOBaJICHTHASI MOJIIPHAS M KOBAJICHTHAS HETOJISIPHAs).

CrerneHb OKUCIICHHUS.

OxucnurenpHo-BoccTaHOBUTENbHBIE peakuuu (OBP). Ilpouecchl OKuCIeHHMS U BOCCTaHOBIICHUS.
OKHCIIUTENTN U BOCCTAHOBUTEIIH.

JdeMoHcTpanun

OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIINN: TOPEHHE, PEAKIINH PA3JIOKEHHUS, COCTUHCHHUS.

I1. Paznen «BemecTBo u xumnueckue peakuum» (16 4).

3. Tema «OCHOBHBIC 3aKOHOMEPHOCTH XUMHYECKUX peakuuin» (5 1)

Knaccudpukanus XuMUYeCKHMX peakludd MO0 pas3inyHbIM [pU3HAKaM ([0 YHCIYy U COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, M0 TEIJIOBOMY 3(P(EKTy, M0 MU3MEHEHUIO CTENEeHEW OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB, [0 00PaTUMOCTH, 10 YYaCTHIO KaTalIu3aTopa).

OK30- W DJHJIOTEPMUYECKHE pEaKlMM, TepMOXMMHUYecKkue ypaBHeHus. llondarue o ckopoctu
XUMHUYECKOH peakiuu. [ToHsTHE 0 TOMOTeHHBIX U TeTepOreHHbIX peakiuusx. [lonstue 06 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHYECKUX peakuusx. [lonsaTrue o xumuueckom paBHOBeCHHU. DaKTOPHI, BIUSIOUINE HA
CKOPOCTh XUMHUYECKOU PEaKIUH U MOJI0KEHHE XMMHUECKOT0 PAaBHOBECHSI.



OxucnurensHO-BoccTaHOBUTENIbHBIE peakiuu (OBP) (anexrponnsiii 6ananc OBP).

JdeMoHcTpanun

1. 3aBUCUMOCTB CKOPOCTH XMMHUYECKOHN peakliy OT Pa3IMYHBIX (aKTOPOB.

2. Bo3zeiicTBre KaTaM3aTOpa Ha CKOPOCTh XUMUYECKON PEaKIIUH.

3. [Ipumepsl HEOOPATUMBIX ¥ OOPATUMBIX PEAKIIHA.

4. CmellieHne paBHOBECHSI XUMHUECKON pPEaKIIUH.

Buviuucnenusn

— KOJIMYECTBA BEIECTBA, 00bEMa M MACChl PEAreHTOB WM MPOAYKTOB 10 YPABHCHHUSIM XMUMHUYECKUX
peaKIuid.

4. Tema «JaeKTpoIUTHYECKAS JUCCONMANNA. XMMHUYECKHe peakuu B pacTBopax» (11 u).
Teopusi 31EKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEINEKTPOIUThI. KaTHOHBI, aHUOHBI.
Mexanu3Mm auccolMallMM  BELIECTB C pa3IMUHBIMU  BHJIAMM  XUMHUYECKOM cBA3u. C(reneHb
nuccormanuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa, ycioBus UX npotekaHus. IoHHbIE ypaBHEHUS pEeaKIIHii.

XUMHUYECKHE CBOMCTBA KHCIIOT, OCHOBAHUH M COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIUTHICCKON
nucconmanuu. Cpena pactopa. [lonarue o runponuse cosnei.

KadecTBeHnHbIC peakinu Ha KATHOHBI U AaHUOHBI.

JdemoncTpanuu

DnekTpruyeckasi IpOBOAMMOCTH PAaCTBOPOB BEIIECTB; JBMKEHNE NOHOB B DJIEKTPUUECKOM II0JIE.
OnbIThI, WLTIOCTPUPYIOIINE MIPU3HAKY MTPOTEKAHUS PEaKLUii HOHHOTO OOMEHa.

OnBITH IO OTPENIETICHUIO CPEIbI B PACTBOPAX COJIEH (XJopuaa HATpHsi, KapOOHATa HATPHs, XJIOPHUAA
[IMHKA).

JlabopaTopHble U IpaKTHYECKHE PadoThI

Jlabopamopmuwiii onvim:

2. Peakuiuu noHHOTO OOMEHA B pacTBOpax 3JeKTposUTOB: cynbdara meau (I1) u mémoun, kapboHaTa
HaTpUsi U COJIIHOM KHCIIOTHI, PEaKUus HEUTpadu3allud MEXIY THUIAPOKCUAOM Kallus U COJSTHOMN
KHUCJIOTOM.

IIpakmuueckas paboma:

No 1. PemreHue 3kciepiMEHTANIBHBIX 3a/1a4 110 TEME.

Buvtuucnenun

— TI0 YpaBHEHUSM XUMHUYECKUX PEaAKITHi.

I11. Paznen «HeMeTa/sibl M UX coeanHenus» (33 4, u3 Hux B 9 kiacce — 21 4)

5. Tema «OOmasi xapakTepucTHka XuMu4ecKuX 3JjemMeHTOB VIIA-rpynnsl. T'ajorenbp»
(5 4.)

OOmiast xapakTepucTuKa rajoreHoB. OcOOEHHOCTH CTPOEHUsS] aTOMOB ITHUX 3JIEMEHTOB, XapaKTEpHbIE
IUIE HUX CTereHu okucieHus. CTpoeHue W (pU3MUecCKue CBOMCTBA MPOCTHIX BELIECTB — TaJOT€HOB.
XYWMHUYECKHE CBOWCTBA Ha TMpuMepe XJyopa (B3aWMMOJICWCTBHE C METa/llaMd, HEMeTalllaMH,
mesnodyamu). Xiopoojopoa. ConsiHasi KMCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYEHUE, NPUMEHEHHE.
KauecTBeHHBIE pEaKUMM Ha TaJOreHUA-MOHBL. JIeHCTBHE XJIOpa M XJIOPOBOJOPOJAa Ha OpraHu3M
yesoBeKa. BaxkHeumme XJI0puabpl U UX HAXOXKIAECHHUE B IPUPOJIE.

JdemoHcTpanuu

Buneomarepuansl: raJOreHbl U UX COCITMHEHMS.

OO0pa3s1b! XJIOPHUIOB.

JlabopaTopHble U NPaKTHYeCKHe padoThl

Jlabopamopnuwiii onvim:

3. Pacnio3HaBaHue XJO0pUA-HOHOB.

IIpakmuueckas paboma:

Ne 2. TlonyueHne CONSTHOM KUCIIOTHI, U3y4E€HHE €€ CBOWCTB.

Buviuucnenusn

- 00bEMOB Ta30B 10 YPABHEHUIO PEAKIIUK HA OCHOBE 3aKOHA OOBEMHBIX OTHOLIECHH ra30B.



6. Tema «OO0mass xapakTepucTHKa XuMHYecKHX 3jJeMeHTOB VIA-rpynnbl. Cepa u eé
coequHeHUD (7 4).

Obmas xapakrepucThka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB 3THUX 3JIEMEHTOB,
XapaKkTepHbIe Uil HUX cTeneHu okucieHus. CTpoeHue u (Gpu3myeckue CBONWCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/Ia U CEpPHI.

AnnoTponHble MOAM(PUKAIMU KHCIOPOJa U Cepbl. XUMHUYECKHUE CBOWCTBAa cepbl. CepoBOIOpO,
CTpoeHHe, (PU3NYEeCKHe U XUMHYECKHe CcBOMCTBa. OKCHABI Cepbl KaK MPEICTAaBUTENHU KHCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (0OIIME KaK MpeJICcTaBUTENs Kilacca
KHUCIIOT U crielu(puIecKue), IpUMeHEHHE.

XUMHYECKUE pEeaKlny, JIeKaIIe B OCHOBE NPOMBIIIEHHOTO CIOC00a MOIY4YE€HUs CEPHON KHUCIIOTBHI.
Amnmapatsl U IPOTEKAOIIMe B HUX MPOIECChl (Ha IMpUMepe MPOU3BOJCTBA CEpHON KUCIOTHI). Comu
CEpHOI KUCIJIOThI, KAUECTBEHHAsI peaKkLus Ha CyJlb(aT-nuoH.

Haxoxnenue cepbl U e€ coelMHEHUU B MpUpOAE. XUMHUYECKOE 3arps3HEHHE OKPYKAIoLIEH cpeibl
COEJIMHEHUSIMU Ccepbl (KHUCIOTHBIE MJOXAM, 3arpsA3HEHHE BO3/lyXa M BOJOEMOB), CIIOCOOBI €ro
MPeI0TBPALICHUS.

JdeMoHcTpanun

Konnekuuu (BugeoMatepuansl): cepa u €€ COeIMHEHUSI.

OOyrnuBaHue caxapa o JIeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI.

JlaGopaTopHble U NpaKTHYecKne padoThl

Jlabopamopnvie onvimui:

4. ObHapyxeHue cynbhaT-HOHOB.

5. B3aumogeiictBue pa30aBieHHON CEPHOM KUCIOTHI C IIUHKOM.

Buviuucnenusn

— T10 YPaBHEHUSAM XHMHUYECKUX PEaKIIHii;

— MacCOBOM J0JIM BBIXOJIa TPOAYKTA PEAKIIUU.

7. Tema «O0mas XapakTepuCTHKA XMMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30T, ¢ocdop U ux
coequHEeHUD (9 4)
OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB 3TUX JJIEMEHTOB,
XapaKTepHbIE I HUX CTENIEHU OKHCIIECHUS.
A30T, pacrpocTpaHeHHE B Tpupoje, (U3MUecKue U XUMHUYecKue cBoiicTBa. KpyroBopor azora B
MIPUPOJIE.
AmMHaK, ero (pusnyeckue U XUMHUYECKUE CBOWCTBA, MOJydyeHHe W npuMeHeHue. Cosln aMMOHUS, UX
¢bu3nyeckre U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHMSL.
A3oTHas kucnora, e€ (U3MYECKHe M XMMUYECKHe CBOICTBa (0OIIME Kak MNpeACTaBUTENs Kiacca
KUCJIOT U crneuuuyeckue). Mcnonp3oBaHre HUTPATOB M COJEH aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHnii. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpeapl COSAMHEHHSIMH a30Ta (KHUCIOTHBIC
JI0X/1, 3arPsI3HEHHUE BO3/1yXa, TOUBBI U BOJIOEMOB).
®ocdop, amrorpornHsle Mogudukanuu ¢Gocdopa, ¢uznUecKkue M XUMHUYECKHe CBOMCTBA. OKcua
dochopa (V) u dochopnas kucnora, Qunyeckrue U XUMHUYECKHE CBOWMCTBA, IMOJIYYCHHE.
KayectBennast peakuuss Ha Qocdar-uonsl. Mcmonb3oBanue ¢ocdaroB B KauecTBE MHUHEPAIbHBIX
ynoOpeHui. 3arpsi3HeHre MPUPOJHBIX BOJLOEMOB dochaTami.
JdeMoHcTpanun
Komnexuu: ¢pocdop n ux coeMHEHus.
B3anMozencTere KOHIEHTPUPOBAHHONM a30THON KHMCIIOTHI C MEJIBIO.
JlaGopaTopHble U NpaKTHYecKne padoThl
Jlabopamophvie onvimbi:
6. BzaumogeiicTBre coneil aMMOHUS C IIETOYBIO.
7. O3HakoMJIeHHE ¢ 00pa3liaMu a30THBIX U (POCHOPHBIX YIOOPEHHIA.
IIpakmuueckas paboma:
Ne 3. TlonyueHne aMMHaKka, U3y4€HHE €T0 CBOMCTB.
Buviuucnenusn
— TI0 YPAaBHEHUSIM XUMHYECKUX PEaKIUH.
8. [loBTOpEHME, 000011IIeHNE U CHCTEMATU3AIUS U3YYeHHOro MaTepuasa (4 1)

Pacnpeodenenue yuebnvix uacoé no memamuueckum pazoeiam



Ne Ha3BaHne TeMbl Jlaboparopubix |[Ipaktnueckux [Dxckypcuu | KoHTposibHO-
pabor pabot 00o0maroImx
YPOKOB

3cero
HaCOB

1. | IloBTOpEHue. 4 - - - 1

2. | [lepuoanyeckwii 3aK0H U 10 1 - - 1
[lepnonnueckas cucrema
XUMHUYECKHX DJICMEHTOB
J.. Menneneena.
CrpoeHune aToMa

3. | XuMmuueckas CBSI3b. 11 - - - -
OKUCIIUTEIIFHO-
BOCCTaHOBUTEIBHBIE
peaKINH

4, | OcHOBHBbIE 7 - - - 1
3aKOHOMEPHOCTH
XUMHUYCCKHUX PEaKIHi

5. | DnexrponauTHyecKast 11 1 1 - 1
JIMCCOITHAITHS.
XUMHUYECKUE PEAKLIUU B
pacTBopax

6. | OOmas xapakTepucTuKa 5 1 1 - -
XUMUYECKHUX AJIEMEHTOB
VIIA-rpynmsi.
["anorensl

7 | OOmas xapakTepucTUKa 7 2 - - 1
XMMHUYECKUX 3JIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIMHECHHUS

8. | OOmias xapakTepucTHKa 9 2 1 - 1
XUMHAYECKHX 3JICMEHTOB
VA-rpynmsl. A30T,
¢bochop u ux
COEJIMHEHUS

IloBTOpEeHnE 4 - - - 1

Hroro 68 7 3 - 7

10 kaace

OO0111e€e KOJIMYeCcTBO YacoB — 68.

IHoBTOpenue (5 4)

. Pa3nen «Hemeraminl u ux coenmueHus» (33 4, u3 Hux B 10 kaacce — 12 1)

1. Tema «O01mas XxapakTepUCTHKA XUMHYeCKHUX 3JieMeHTOB IVA-rpynnel. Yriepoa u KpeMHui,
uXx coequHeHUus» (12 v).

[lepBble MOMBITKU KIaCCUPHUKAUN XUMUYECKUX A1eMeHTOB. [loHsATHE O rpynmax CXOIHBIX YTJIepon,
AJIOTPOIHBIE MOIU(DUKAIIMU, PACTIPOCTPAHEHHE B MPUPOJE, PUINUSCKUE M XUMUYECKUE CBOWCTBA.
Ancop6uus. KpyroBopot yrieponaa B mpupoe.

Oxcunapl yriaepoaa, ux (Gpu3uveckue U XMMHUYECKHE CBONCTBA, WX JCWCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE U TpPUMEHEHHEe. ODKOJOrMuecKkue MpoOsemMbl, CBs3aHHbIE C oOkcuaoMm yriepoma (IV);
TUIOTE32a TII00ATFHOTO MOTETUICHUS KJIMMATa; MapHUKOBBINA AP PEKT.

VYronbHast KUCaI0Ta U €€ CoiM, UX (U3MYECKUe U XMMHUYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE.
KayecTBenHas peaxiyst Ha KapOOHAT-UOHBI.

Hcnonp3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIJICHHOCTH, CETLCKOM XO351CTBE.



[lepBoHavanbHbIe TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX Yriiepoja: 0COOEHHOCTH
coctaBa U cTpoeHus. [loHsTHe 0 OMOTOTMYECKHM Ba)KHBIX BEIIECTBAaX: JKUpax, Oeikax, yrieBoaax.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COCITUHEHM.

Kpemuuii, ero pnuznyeckre 1 XUMHUECKUE CBOMCTBA, TOIyUYEeHUE U IPUMEHEHHE B SJICKTPOHHUKE.
CoenuHeHus KpeMHUs B IPUPOJE.

Oo6mue npencrasienus 06 okcuae kpemuus (IV) 1 kpeMHHUEBOM KUCITOTE.

CunukaThl, UX HCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHelye crpouTenbHbIE
MaTepHallbl: KepaMHuKa, CTEeKJIO, IIeMeHT, OerToH, xene3o0eToH. I[IpobGiembr Oe3omacHoOro
WCIIOJIb30BAaHUS CTPOUTENIBHBIX MATEPHAJIOB B TOBCEHEBHOM KU3HU.

JdeMoHcTpanun

Mogenu KpUcTaNIMYecKuX PEmETOK aiMasa, rpadura, MOJIeKysbl (yliepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB AKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.

Buneomarepuaibl: CUIMKaTHAS IPOMBILIIIEHHOCTb.

Mojienun MOIeKy OpraHn4eCKuX BEIECTB.

JlaGopaTopHble U NpaKTUYecKue padoThl

Jlabopamopnuiii onvim:

1. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Ipakxmuueckue pabomul:

Ne 1. Tlomryuenue yrnekucioro rasa. KauectBeHHas peakiys Ha KapOOHAT-HOH.

Ne 2. Pemienue skcniepMMeHTaIbHbIX 33714 110 Teme «HemeTanby.

Buviuucnenusn

— 10 ypaBHEHUSIM XMMHUYECKHX pEakUui, €Ci OJANH U3 PEareHTOB JIaH B BUJE BOJIHOTO PAacTBOpA C
M3BECTHOM MaCcCOBOM JI0JIEN.

1. Pazgen «MeTaslsibl M HX cOeTUHEHHSD» (26 ).

2. Tema «O0mme cBoiicTBa MeTaJLIOBY (5 )

OOmiasi XapakTepUCTHKa XUMHUYECKHUX DSJIEMEHTOB — METaUIOB HAa OCHOBAaHUM KX TIOJIOKEHUS B
[lepnonnueckoi cucreMe XuMudeckux anemeHToB .M. MenaeneeBa u CTpoeHNs aTOMOB.

Crpoenue wmetawioB. MeTainuyeckas CBSI3b W METAUIMYECKasl KpHUCTAJUIMYECKas peliéTka.
DIIEKTPOXUMUYECKUH Psii HANPSHKEHUA MeTaloB. DU3NUECKHe U XMMHYECKHE CBOWCTBA METAJIIOB.
OO1u1re crnocoObl MOTyYeHUsT METAILIOB.

[lonsTre 0 KOPpO3UU METAJUIOB U OCHOBHBIE CIIOCOOBI 3alIUTHI OT Koppo3uu. CruiaBsl (CTajidb, YYT'yH,
TIOPAIOMUHMIA, OpOH3a), UX PUMEHEHHUE B OBITY W MIPOMBIIIIJICHHOCTH.

JdeMoHcTpanumn

O3zHakoMJIeHHE ¢ 00pa3liaMy METAJIJIOB U CTUIABOB, UX (PU3MUECKUMU CBOMCTBAMH.

Mopenu KpUCTAIIIMYECKUX PEIIETOK METAJIOB.

Buneomarepuaibl: KOppo3usi METAJLIOB.

JlabopaTopHble U NPaKTHYeCKHEe PadoThI

Jlabopamopnvie onvimbi:

2. O3HakoMJIeHHE ¢ 00pa3IiaMu CIUTAaBOB METAJLIOB.

3. 3aBUCUMOCTb CKOPOCTH PEAKIUU MEeTasljla ¢ KUCJIOTOM OT MPUPO/Ibl METaJLIA.

Buviyucnenusn

— 0 YpaBHEHUAM XUMHUYECKUX PEAKIIU, €CJIi OJIMH U3 PEareéHTOB COJIECPKUT MPUMECH.

3. Tema «BaskHeiinue MeTaLIbl M UX coeMHEHUD (21 1)

[[lenounsie Metamnbl. Ilomoxkenne B Ilepuonuueckoid cucTeMe€ XMMHUYECKHX — 3JIEMEHTOB
J.. MenneneeBa, ctpoenue atoMoB. Haxoxaenue B mpupo/ie.

duznveckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus u Kaius). OKCUABI U TUAPOKCUIBI HATPHUS
u kanus. [[puMeHeHne meaoYHbIX METAUIOB U UX COSTMHEHUM.

[IlenouyHo3eMenbHbIE METAIIIIBI MATHUM U KAJIbLUKI, cTpoeHue atoMoB. [lonoxenue B [lepnoanueckoit
cucteMe xuMudeckux sneMenToB J[.M. Menpaeneena.

Haxoxnenue B npupoae. @usznueckue U XMMUYECKUE CBOMCTBA. BaxkHellne COEIMHEHMS KalbLIUs
(oxcum, ruapokcuI, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



Amomunuii. Ilonoxenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB .M. Menneneena,
cTpoeHue aroma. Haxoxmenue B mpupozge. dusmueckne W XUMUYECKUE CBOWMCTBA. AMDOTEpHEIC
CBOMCTBA OKCHA U THAPOKCHUIA.

Kenezo. Ilonoxenue B Ilepmoamueckoir cucreMe xumudeckux 3iemeHToB J[[.M. Menneneena,
cTpoeHne artoma. Haxoxxnenue B mpupone. Dusnueckue M XuMHUeckue cBoicTtBa. OKCHBI,
ruapokcubl U conu xenesa (1) u xenesa (I10).

JdeMoHcTpanumn

B3anmoneiicTBue HaTpus C BOJOM.

OxpalvBaHye IIaMEHU HOHAMU HAaTPHsI U KaJusl.

OxpanmBanue MmIaMeH HOHAMU KaJIbIIHSI.

B3aumopeiicTBue okcuia KajabIHs ¢ BOJOH.

Buneomarepuaibl: ropeHue jkese3a B KUCIOpOJIe U XJIopeE.

JlaGopaTopHble U NpaKTHYecKne padoThl

Jlabopamopmvie onvimoi:

4. O3HakoMJIeHUE ¢ 00pa3liaMy aTIOMUHHUS U €rO CIUIaBOB.

5. AMdoTepHbIe CBOMCTBA THIPOKCHIA ATTFOMUHUS.

6. KauecTBeHHbIC peaKkIuy HA HOHBI Kele3a.

Ipakxmuueckue pabomul:

Ne 3. J)K€cTkoCTh BOABI M METOABI €€ YCTPAHEHUS.

Ne 4. Penienue skcriepiMeHTaIbHBIX 33a4 10 Teme «MeTamib».

Buviuucnenusn

— M0 YPaBHEHHSM XUMHYECKUX PEAKIMW, €CIU OJMH U3 PEareHTOB JaH B M30BITKE WA COACPIKUT
MIPUMECH;

— MacCOBOH JI0JIM BBIXOJIa TPOYKTA PEAKITUH.

I11. Paznen «Xumus u okpyxaomas cpeaay» (5 4)

4. Tema «BemecTBa n MaTepuaJibl B )KH3HU YeJ0BeKa» (5 4).

Hosble MaTepuabl U TEXHOJIOTHH.

BemecTBa 1 MaTepuaisl B IOBCEAHEBHON XKM3HU UeI0BeKa. XUMHUS U 3J0OPOBBE.

be3omnacHoe ncnonb30BaHUE BEIIECTB U XUMHUUECKHUX PEAKIUM B OBITY.

[TpupoaHble HICTOYHUKH YTIIEBOIOPOJIOB (YroJib, IPUPOAHBINA ra3, He(PTh), MPOAYKTHI UX MEePepadbOTKH,
UX POJIb B OBITY U MPOMBILIUIEHHOCTH.

OCHOBBI 3KOJIOTHYECKOM IPAMOTHOCTH.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolie cpelbl (IpeaenbHO AOMyCTUMAas KOHIIEHTPAIUs BEIeCTB —
[TIK).

Posib Xx¥MHM B pelIeHNnHN 3KOJIOTUYECKUX MTPOOIEeM.

5. [loBTOpeHue, 00001IeHNE U CHCTEMATH3AIMSI MaTepuaJia, u3yuyeHHoro B 8-10 kiaaccax (10 u).
Hosrie MaTCpHraJbl U TCXHOJIOTHUH.
BemecTBa 1 maTepuainbl B TOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U 3JI0POBbE.
be3onacHoe ncnonb30BaHUE BELIECTB U XUMUUECKHUX PEAKIUM B OBITY.
[TpupoHBIE UICTOYHUKH YTIIEBOAOPOIOB (YTOJIb, IPUPOIHBINA a3, HEPTH), MPOAYKTHI UX IMepepadOTKH,
UX POJIb B OBITY M MIPOMBILIIEHHOCTH.
OCHOBBI 3KOJIOTHUECKON TPaMOTHOCTH.
XUMHYECKOe 3arpsi3HeHUE OKpY’Karollel cpeabl (MpeAeabHO AOMyCTUMas KOHIIEHTpAlUsl BEIIECTB —
ITK).
Posib X¥MHM B pelIeHNHN 3KOJIOTUYECKUX MTPOOIIEM.
Pacnpedenenue yuebHbIX uacog no memamuieckum pazoeiam

Ne HasBanue Tembl JIabopatopubix |[Ipaktndeckux [Dxckypcun | KoHTponbHO-
n/n g pabor pabor 06006 maromux
2 YPOKOB
1. | IloBTOpEHue. ) - - - 1
2. | OOmias xapakrepuctuka | 12 1 2 - 1
XMMHYECKUX 3JIEMEHTOB
IVA-rpynnel. Yraepog u




KPEMHUU, UX COCIMHECHUS

3. | Obmwme cBoiicTBa 5 2 - - -
METaJJIOB

4. | Baxueiimue metauibl u | 21 3 2 - 2
UX COeIMHEHUs

5. | XuMus U OKpy Karomas 5 - - - 1
cpena

6. | IloBropenue 10 - - - 1
Pe3epBHbIX yacos 10

Hroro 68 6 4 - 6

IIpenmeTHbIe pe3yJIbTAThI OCBOCHHS NPOrpaMMbl « XUMHUS»

B cootBerctBum ¢ TpedboBanusmMu GI'OC OOO B cocTaBe MpeAMETHBIX PE3YIbTATOB 110
OCBOEHUIO 00513aTENIBHOTO COAEPKAHUS, YCTAHOBIECHHOIO /Ul JAHHOW y4eOHON AMCUUITINHBI,
BBIJICIISIIOTCS

— OCBOGHHBIE OOYYalOIIMMHUCA Hay4yHble 3HaHMUsS, YMEHMS M CIOCOObl JIeHCTBUH,
crienupuyeckue A NpeMeTHON 00s1acT «XUMUs,

— BUJbI JESATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIIpeTaluu (C y4ETOM peueBbIX
U TI03HABaTEJIbHBIX BO3MOXKHOCTEH OOYYaloIMXCs C HAapyHICHUSMHU CllyXa), MPeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalHsIX.

BbInyCcKHUK HAYYHTCS:

1) mpencraBieHue O 3aKOHOMEPHOCTAX U IIO3HABAEMOCTU SBJICHUM MHPHUPOJIbI, NMOHHMaHUE
O0OBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 00Iel KyJIbTypbl U IPAKTUUYECKON JESATEIIbHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOIO
o011ecTBa; MOHMMAaHUE MECTa XUMHHU CPEH JPYTUX €CTECTBEHHBIX HAYK;

2) BiaJeHHE OCHOBAMHU TOHSATUHHOrO ammapara W CHMBOJUYECKOTO SI3bIKa XUMHUHU JJif
COCTaBJIEHUS! (OPMYJI HEOPraHMYECKHUX BEIECTB, YpPaBHEHHUH XHMHUYECKUX peakUuil; BlajeHHe
ocHoBaMu xumuueckoir HomeHknatypbl (IUPAC u TpuBuanbHON) M yMEHHE HCIIONIB30BATh €€ s
pelieHust yueOHO-IT03HABATEIbHBIX 33]]a4; YMEHHE HUCIOIb30BATh MOJENHU IS OOBSICHEHHS CTPOCHUS
aTOMOB M MOJIEKYJ;

3) BnajgeHHME CHCTEMOM XMMHUYECKMX 3HAHMM M YMEHHME NPUMEHATH CUCTEMY XMUMHUYECKHX
3HaHUH, KOTOpas BKJIKOYAET:

BAXHEHMIINE XUMHUYECKHE TIOHATUA: XMMHUYECKHHM D3JEMEHT, aToM, MOJIEKYJa, BELIECTBO,
IIPOCTOE U CIJIOKHOE BEIECTBO, OJHOPOAHAS U HEOJHOPOJHAs CMECh, OTHOCUTEIIbHBIE aTOMHAas M
MOJICKYJISIPHAsE MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBaHHWE, COJIb (CpelHsAsA), XUMHYecKas peakius, peakluud COEAMHEHHUS, pPEeaKluu
pa3oKeHUs, peakUuu 3aMeIleHHs, peakiuu oOMeHa, TeruloBo 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKLWH, PacTBOP, MaccoBass JO0JiI XHMHUYECKOrO JJIEMEHTA B COEIMHEHUH,
MaccoBasi 10J1s1 U IIPOLIEHTHAs! KOHLIEHTpAlMsl BEILIECTBA B PACTBOPE, PO aTOMA, JIEKTPUUECKUN CI0U
aToMa, aToMHasi opOuTanb, paJnyc aToOMa, BAJIEHTHOCTb, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b,
ANEKTPOOTPULIATENBHOCTh, TOJSPHAas W  HEMNOJSApHAas KOBAJNEHTHAs CBsA3b, MWOHHAas CBS3b,
MeTaJjinyeckas CBsI3b, KpUCTAJNIMYECKass  pemerka (aroMHas, HMOHHAs, MeTaJUIMYecKas,
MOJIEKYJISIpHasl), HWOH, KaTHOH, aHWUOH, DJJIEKTPOJUT M  HEDJIEKTPOJIMUT, 3JIEKTPOIUTHUYECKAs
JUCCOLMAIMS, PEaKIIM MOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKINH, OKUCIUTEIb
U BOCCTaHOBUTEJb, OKMCIEHUE U BOCCTAHOBIIEHUE, 3JIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 00OpaTUMBbIE
U HEOOpaTUMBbIE PEaKIUH, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTaau3aTop, MpeaeibHO AO0MycTUMAas
koHueHTpauus (I1JIK), koppo3ust MmeTamios, CIu1aBbl;

OCHOBOIIOJIATAlONIME 3aKOHbl XUMHUHU: 3aKOH COXPAHEHHUS MacChl, NEPUOJUYECKUNA 3aKOH
JI.. MenneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo;

TEOPUH XUMHU: aTOMHO-MOJIEKYJSIpHAasi TEOpHUs, TEOPUs SJEKTPOJIUTUYECKOW AUCCOLMALINH,
IIPEJICTABICHUS] O HAyYHBIX METOAAaX MO3HAHUS, B TOM YMCJIE IKCIEPUMEHTANIbHBIX U TEOPETHUECKHUX
MeToAax UCCIEAOBaHUS BEIIECTB U U3YUCHUS XUMUUYECKUX PEAKLIUN;

4) npeacTaBieHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB (paguyc
aToMa, JJIEKTPOOTPUILIATEIBHOCTh), MPOCTHIX M CIOKHBIX BEHIECTB OT IOJIOKEHUS SJEMEHTOB B
[lepuoanueckoit cucreMe (B MajblX MEPUOAAX M IVIABHBIX MOArPYNIax) W 3JIEKTPOHHOIO CTPOEHUS



aToMa; yMeHHe OOBSCHATH CBA3b IMOJIOKEHHUs 3JeMeHTa B llepuoanueckoil cucteme ¢ 4HMCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sijpa, oOlee 4ucio
AJIEKTPOHOB), pACIpPECICHUEM JJIEKTPOHOB MO HHEPreTHUYECKHM YpPOBHSM aTOMOB MEPBBIX TpPex
MIEPUOJIOB, KaJIHsI U KaJbLUs; KIACCU(UIIPOBATH XUMHUUECKUE SJICMEHTHI;

5) ymenue kiaccu(UUUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpPraHMYECKHE BeIllecTBA M
XMUMUYECKHE PEaKIUH; ONPEIeiTh BaJICHTHOCTh U CTETIEHb OKUCIICHUS XUMHUECKUX 3JIEMEHTOB, BUJ
XUMHUYECKON CBSA3HM U THUIl KPUCTAJUIMYECKOU CTPYKTYPHI B COEAMHEHUSX, 3apsijl HOHA, XapaKTep Cpeabl
B BOJIHBIX PAaCTBOPAxX BELIECTB (KMUCIIOT, OCHOBAHUHN ), OKHUCIUTEINb 1 BOCCTAHOBHUTEIb;

6) yMeHHEe XapaKTepu3oBaTh (PHU3MYECKHME U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xkucmopon, 030H, BOAOPOJ, rpadur, anMas, KpeMHHI, a30T, (ocdop, cepa, Xyiop, HATPUH, Kalui,
MarHui, Kaabpluil, aJlOMUHUHN, JKeJIe30) U CIOXKHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX PAcTBOPOB
(Boma, amMMuak, XJOPOBOAOPOI, CEPOBOAOPOJ, OKCHIBI M TUAPOKCHABbl MetaioB | - I[A rpynm,
amomunus, menu (II), uunka, >xenesa (II u III), oxkcuast yraepoma (II u IV), xpemuus (IV), asora u
docdopa (IIT u V), cepst (IV u VI), ceprncras, cepHas, a30TucTasi, a30THasA, pochopHasi, yroibHas,
KpEMHHUEBasl KUCIOTAa U UX COJIM); YMEHHE MPOTHO3HPOBATh U XapaKTepU30BaTh CBOWMCTBA BEIECTB B
3aBHCUMOCTH OT HX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT UX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUSI XUMHUECKHUX MPEBPALICHUN B Pa3jIMUHBIX YCIOBUSX, BIMSHHUE BEILECTB U
XMMHYECKHX TPOILIECCOB HA OPTaHU3M YEIIOBEKA U OKPYKAIOIIYIO IIPUPOTHYIO CPEY;

7) yMeHUE COCTaBJIATh MOJICKYJSPHBIC M MOHHBIC YPAaBHEHUS PEaKIuil (B TOM YHUCIE PEeaKIuil
MOHHOTO OOMEHa M OKHCIUTEIHLHO-BOCCTAHOBUTEIIFHBIX PEaKIUil), WLTIOCTPUPYIONINX XUMHUYECKHE
CBOWCTBA M3YYEHHBIX KJIACCOB/TPYNI HEOPraHMYECKUX BEIIECTB, B TOM 4YHCIE MOATBEPIKIAOIINX
TCHETUYECKYIO B3aMMOCBSI3b MEKIY HIMU;

8) yMeHHe BBIYHCIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSPHYIO MacChl BEIIECTB,
MacCCOBYIO OO XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MACCOBYIO JIOJNIIO BEIIECTBA B PacTBOPE,
KOJINYECTBO BEIECTBA M €ro Maccy, 0ObeM ra3oB; YMEHHME NPOBOJUTH pacueThl MO0 YPaBHEHUSIM
XAMHAYECKUX PEaKIMid M HaXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U MAcCy peareHTOB U MPOAYKTOB
peakuuu;

9) BnajgeHWe OCHOBHBIMM METOJAMHU HAy4yHOrO TO3HAHMS (HaONIOJeHHE, W3MEpEeHHe,
OKCIIEPUMEHT, MOJEIUPOBAHUWE) TPU HW3YYCHHHM BEIIeCTB W XHUMHUYECKHX SIBICHUH; yMEHUE
chopmyupoBaTh IPOOIEMY B MPEIJIOKUTh MYTH €€ PEIISHHUs; 3HAaHWe OCHOB 0e30macHOi padoThI C
XMMHUYECKHMHU BEIIECTBAMH, XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000pyI0BaHUEM;

10) HamM4Me TPAKTUYECKUX HABBIKOB TUIAHHUPOBAHUS ¥ OCYIIECTBICHHS  CJEITYFOITHX
XMUMHUYECKHUX 3KCIIEPUMEHTOB:

U3Yy4EHHUE U ONMCaHue (PU3NYECKUX CBONCTB BEILECTB;

03HAKOMJICHHE C PU3NICCKUMU U XUMUYECCKUMH SIBIICHUSMU;

OTIBITHI, WIUTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUS XUMHUYECKUX PEaKIINA;

U3y4ueHHe CIIOCOOO0B pa3ieNICHHs CMECEeH;

MOJTy4YeHUE KUCIOPOa U U3yUeHHE €ro CBOICTB;

NOJy4eHUE BOJOPOa U U3YUYCHHE €r0 CBOMCTB;

MOJTy4YeHHUE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOWCTB;

NOJy4eHNE aMMHUAKa U U3yYEeHUE eT0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEICICHHON MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA;

UCCIICIOBAaHNE U OMMCAHNE CBOMCTB HEOPTaHUYECKUX BEUIECTB PA3JIIMYHBIX KIIACCOB;

NpPUMEHEHHE WHAMKATOPOB (JakMyca, METWIOpaHka U ¢eHondTarenHa) AJisg ONpeaeIeHus
XapakTepa Cpe/ibl B pacTBOPax KHCIIOT M HIETIOYei;

U3YyYeHHE B3aUMOJICHCTBUS KHCIOT C MeTajllaMU, OKCHAAMH METaJUIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMH OCHOBAaHHSIMH, COJISIMH;

NOJy4eHUEe HEPaCTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHE OJTHOT'O MeTajlia IPYTuM U3 pacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBONCTB THAPOKCUIOB aTFOMUHUS U IIMHKA;

peleHre OKCIEPUMEHTATBHBIX 3a7ad 1o TeMme «OCHOBHBIE KIACChl HEOPTaHHMYECKUX
COE€IUHEHMID»;

peleHne SKCIIEPUMEHTATIBHBIX 337124 110 TeMe «IIEKTPOTUTHIECKAs TUCCOITUATIHSY,

pelIeHne YKCIIePUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeiine HeMeTaibl M UX COeTMHEHUS Y,

peleHne SKCIepUMEHTAIBHBIX 3a7ad 10 TeMe «BakHelme MeTaubl ¥ MX COSAMHEHUS,



XUMHUYECKHE SKCIIEPHUMEHTHI, WLTIOCTPUPYIOIIUE MPU3HAKH TPOTEKAHUS PEAKIMHA HOHHOTO
obMeHa;

Ka4eCTBEHHBIC PEAKIIMH Ha MPHUCYTCTBYIOIIUE B BOJIHBIX PACTBOPaX MOHBI: XJIOPHI-, OPOMUI-,
nonuna-, cynbdar-, docdar-, kapOboHAT-, CHIMKAT-aHHUOHBI, TUIPOKCHUI-HOHBI, KATHOHBI aMMOHWSI,
MarHusi, KaJIbIIHsl, aIFOMUHUS, jkene3a (2+) u xkenesa (3+), meau (2+), MHKa;

YMEHHE TPEACTABIATh PE3yAbTaThl JSKCIepUMEHTa B (OpME BBIBOJOB, JOKA3aTEIbCTB,
rpadMKOB U TaOJIHII U BBISBISITh YMITUPHUECKUE 3aKOHOMEPHOCTH;

11) Bnagenue mnpaBuUiaMu 0€30MacHOTO OOpalIeHUsI C BEIIECTBAMH, MCIOJIb3YEMBIMU B
MOBCETHCBHON JKWU3HU, IMPaBHJIAMH TOBEICHUS B LEISIX COEPEkKECHHs 30POBbS U OKPYXKAFOIIEH
MPUPOJHON Cpenbl; TOHMMaHWe Bpeda (OMACHOCTH) BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI
OIIPEJICIICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W TPEAOTBPAIICHUS MX BPEIHOTO BO3JICHCTBUSI,
MOHMMaHKE 3HAYCHUs )KUPOB, OEJIKOB, YIIIEBOJIOB JUIsl OPraHU3Ma YeJI0BEKa;

12) BnajieHWE OCHOBAMHM XHMHYECKOW TPAMOTHOCTH, BKIIIOYAIOIIEH yMEHHE IPaBHILHO
MCIIOJIb30BaTh M3yYCHHBIC BEIICCTBA U MAaTEPHAIIBI (B TOM YUCIIC MUHEPAIbHBIC YIOOPCHUS, METAILIBI
U CIUIABBI, IPOAYKTHI IEpepabOoTKH MPUPOTHBIX UCTOYHHUKOB YIIIEBOJOPOIOB (YIiis, MPUPOIHOTO Ta3a,
He(TH) B OBITY, CEIIbCKOM XO35IICTBE, Ha TPOU3BOJICTBE;

13) ymMeHHE YCTaHABIMBATh CBSI3U MEXY PEabHO HAOIIOAaeMbIMA XUMHUYCCKUMH SIBIICHUSIMU
U TIpoIeCCaMH, MPOUCXOIAINMMH B MaKpO- U MHKPOMHUpPE, OOBSICHATH IMPHYMHBI MHOTO0Opa3us
BEIIECTB; YMEHUE UHTETPUPOBATh XUMUUECKHE 3HAHMSI CO 3HAHUSIMU JIPYTHX yU4EOHBIX IPEAMETOB;

14) nmpexacrasnenue o cdepax NpodhecCHOHATBHOW AESTENIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHUSAX XUMHYECKOW HAYKH, YTO TMO3BOJIUT
00yJaronMMcsl pacCMaTpruBaTh XUMHIO Kak cepy cBoer Oymaymiel npohecCHoHaIbHON AeATeTbHOCTH
U clenaTh OCO3HAHHBIM BBIOOP XUMHHM Kak TPOQUIBHOTO MpeaMeTa NpH Tepexojie Ha YpOBEHb
CpemHero odmero 0opa3oBaHus;

15) Hanuume ombITa pabOTHI C PA3NMYHBIMU UCTOUHUKAMH HH(OpPMAIMH 0 XUMUU (HaydHas U
HAy4YHO-TIOMYJISIPHAS JINTEPATypa, CJIOBApH, CIIPABOYHUKH, HHTCPHET-PECYPCHI); YMEHHE OOBEKTUBHO
OLICHUBATh UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM MTPUMEHECHUU.
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