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Pabouast mporpamma aznpecoBaHa oOydarommmcs 9 kiacca ¢ 3aIep’KKON TCHXUYECKOTO
pazButus (manee mo tekcty - 3IIP). B mporpamme coxpaHeHO OCHOBHOE COEp)KaHHE
M3Y4YEeHHS Kypca XUMHs B 9 Kjacce, HO YYUTHIBAIOTCS MHIMBUyalIbHbIE OCOOCHHOCTH

yuamierocs ¢ 3[1P u cnennduka ycBoenus: um yueOHOTro MaTepurana.

9 knacc
KomnuecTBo yueOHBIX HEeeIb 34
KonuuecTBO 4acoB B HEIEIO 2 4/Hen
KonnyecTBO 4acoB B rojg 68

B cucreme mkoapHOrO 00Opa30BaHUsSI XUMHUS SIBJISIETCSL HE TOJIBKO MPEIMETOM U3YUYEHUS,
HO U CpEIACTBOM OOYy4YeHHMs, OMPEICAIONNM YCHEIIHOCTh B OBJAJCHUU BCEMU
HIKOJIbHBIMU TPeIMETaMH M KaueCTBO 00pa30BaHuUs B 11€JIOM. XMMHUS B OCHOBHOM IITKOJIE
M3yYaeTcsi Ha YPOBHE PAacCMOTPEHUS (PU3NUECKUX M XUMHUYECKHUX SIBIICHUW TPHUPOJIHI,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH XHWMHUU W MPUMEHEHHEM OTHUX 3aKOHOB B
noBceIHeBHOMU xu3HU. [Iporpamma obnagaer uHCTpyMeHTapueM ais pa3sutus YY/I. B
pe3ysibTaTe€ M3Y4YEHHs XHMHUU TIOJy4daT JajbHEWIIEe pa3sBUTHE JIMYHOCTHbBIE,
npeaMeTHbIE " MeTanpeaMeTHbIe pe3yJbTaThbl (peryJisiTUBHBbIE,
KOMMYHUKATHBHbIE M IO03HABaTeJIbHbICe YHHBEpPCAJbHbIC y4YeOHble NCHCTBUA H
HNKT-KOMIETEeHTHOCTh 00y4YaKIIMXCS), COCTABISIONINE TCUXOJIO0T0-MeAaroruuecKyto
Y UHCTPYMEHTAJIbHYI0 OCHOBBI ()OPMHUPOBAHUS CIIOCOOHOCTH ¥ TOTOBHOCTU K OCBOCHUIO
CUCTEMAaTUYECKUX 3HAHUWA, HUX CaMOCTOSTEJIbHOMY IIONOJHEHUIO, MEPEHOCY W
WHTETPaIiH; CIIOCOOHOCTH K COTPYIHUYECTBY U KOMMYHHUKAIIUU, PEIICHUIO JIMYHOCTHO
Y COIIMATIbHO 3HAYMMBIX MPOOJIEM U BOTUIOLIEHUIO PEIIEHUN B MPAKTUKY; CIIOCOOHOCTH K
caMOOpraHU3aIlK, CAMOPETYIIALNUU U PEPIICKCHUH.
B ocHOBY Kypca m0/107K€eHBI CJIeayIoIue HIeHu:
* MaTepuaIbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUN TPUPO/IBI;
* Beyliasi poJib TEOPETHUYECKUX 3HAHUW JUIsi OOBACHEHUS W MPOTHO3ZUPOBAHUS
XUMUYECKHX SBJICHU, OLIEHKU UX MPAKTUYECKON 3HAUUMOCTH;
* B3aUMOCBSI3b KAYeCTBEHHOM M KOJWYECTBEHHOM CTOPOH XHUMHUYECKUX OOBEKTOB
MaTepuaIbHOIO MUPA;
* pa3BUTHE XMMHUYECKOM HAyKH U IMPOU3BOACTBO XMMHUYECKUX BELIECTB U MATEPHUATIOB
JUISL yAOBIIETBOPEHUS HACYIIHBIX IMOTPEOHOCTENM YenoBeKa W OOIIeCTBa, pEIICHUs

rI100aIbHBIX npo6neM COBPEMCHHOCTH; ®* TCHCTHUYCCKAA CBA3b MCKIY BCIICCTBAMMU.




OTH ueHn peaqu3yloTcsl B Kypce XMMHUU OCHOBHOM IIKOJIbI MyTéM JOCTHKEHUS

CJIeIYIOUIHUX 1eJIei:

* hopmuposanue y y9amuxcsi XUMUYECKOW KapTUHBI MUPa KaK OPTraHMYECKOW YacTH €Tro
IIEJIOCTHOM €CTeCTBEHHOHAYYHOUN KapTHHBI;

* pazeumue  TIO3HABATEIBHBIX HMHTEPECOB, HHTEJUIEKTYadbHBIX ¥  TBOPUYECKHX
CIOCOOHOCTEH, yJaInXcs B MPOIECCe U3YUCHUS UMU XUMHUYECKON HayKH U €€ BKIIaja
B COBpPEMEHHBIM HAyYHO-TEXHMYECKHIl Tmporpecc; ¢GOpMHUpPOBaHUE Ba)KHEHIIMX
JIOTUYECKUX Oleparii MbIIUICHUs (aHamu3, CUHTE3, 0000IIeHHe, KOHKpPETU3allus,
CpaBHCHHE W Jp.) B MPOIECCE MO3HAHMS CHCTEMbl BOKHEUIUX IMOHSATHH, 3aKOHOB W
TEOpHUii 0 COCTaBe, CTPOCHUH U CBOMCTBAX XUMUYECKUX BEIIECTB;

* gocnumanue yOSKIEHHOCTH B TOM, YTO MPUMEHEHHE MOJIYUYEHHBIX 3HAHUM U YMEHUU
M0 XWMHH SIBIISIETCS OOBEKTUBHON HEOOXOIMMOCTBIO IJisi Oe30macHoil paboThl ¢
BEII[ECTBAMU U MaTepuaiamMu B ObITY U Ha MPOU3BOICTBE;

* npoeKmupoganue U peanu3ayusi BBHITYCKHUKAMH OCHOBHOW  INKOJBl  JIMYHOU
0o0pa3oBaTeIbHON TPACKTOPUHU: BBIOOP Tpoduiisi OOydeHHS B CTapiiei IIKOJIC WU
npodeccuoHanbHOro 00pa30BaATEIBLHOTO YUPEKICHUS;

* 0g1a0enue KAH04e8blMU KOMNemeHYUusMu: y4eOHO-T103HaBaATEIbHBIMH,
WH(OPMAIIMOHHBIMY, IICHHOCTHOCMBICIIOBEIMU, KOMMYHHUKATUBHBIMH.

JlocTHKeHHE ITHX 1eJieHd o0ecledyuBaeTCs pellieHueM 3a/1a4:

* IO3HAKOMUTH YYaIllUXCSl C METOJOM HAy4YHOTO MO3HAHWSA M METOJaMU HCCIIeTOBaHUS
XUMHUYECKHUX SBIICHUN TIPUPOJIBI;

* chOpMHUPOBATh y YYAIIUXCS YMEHUs HAOIIOaTh XUMUYECKUEC SBJICHUS U BBHITIOIHSTH
OIIBITHI, JTAOOpATOPHBIC PAOOTHI, PEIIaTh YKCIIEPUMEHTAIILHBIC 33J1a4M TPUMEHSIEMBIX B
MPAKTUYECKON JKU3HH; * MOMOYb OBJIAJICHUIO YYAIIUMUCS TAaKUMHU OOIICHAYYHBIMU
MOHATHAMH, KaK MPUPOIHOE SIBJICHHE, MPOOJieMa, TUIIOTe3a, TCOPETUUYCCKUN BBIBOI,
PE3YJIBTAT AKCIIEPUMEHTAILHON TIPOBEPKU;

* IpoAyMath paboTy AJid TMOHUMAHHs YYallUMUCA OTIWYMI Hay4HbIX JaHHBIX OT
HEMPOBEPEHHOW WH(POpPMAIINY, EHHOCTH HAYKH JJisl YJAOBIETBOPECHUS OBITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YETIOBEKA;

* hOopMHUPOBATh YMEHHS aPTYMEHTHPOBAHO OOOCHOBBIBATH M OTCTaMBAaTh BHICKA3aHHOE

CYKIACHUC, OICHNBATH U MIPUHUMATD CYXXICHUA IPYTUX,



* pa3BUBAaTh YMEHHUS CaMOCTOSITEIbHO W MOTHBHPOBAaHHO OPraHU30BBIBATH CBOIO
MO3HABATEIBHYIO JEATEILHOCTD (OT MOCTAHOBKHU J0 TIOJTYUYCHHSI U OLIEHKH Pe3yJIbTara);

* IPOJIOJDKUTH (POPMHUPOBAHNE YMEHUS BECTH MOMCK MH(OpMaIuu u paboTaTth C HEl;

* pa3BHBAaTh YMEHHE JIOTHYECKOTO, 3HAKOBO-CUMBOJUYECKOTO M aJTOPHUTMUYECKOTO
MBIIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHMSI, TMPEACTABICHUNA O KOMIBIOTECPHOM
IPaMOTHOCTH;

* BOCIIUTHIBATh YOEKICHHOCTh B TMO3UTHBHON POJM XMMHUHU B JKU3HU COBPEMEHHOIO
o01recTBa, MOHUMaHUE TIEPCIIEKTUB Pa3BUTHUS YHEPTETUKH, TPAHCIIOPTA, CPEICTB CBSI3U
u Jp.;

* pa3BHBAaTh YMEHHS TMPUMCEHSATH MOJyYEeHHBbIC 3HAHUS M yMEHHs s 0e30macHOro
UCTIOJIb30BAHMS BEIIECTB B OBITY, CEIBCKOM XO3SIICTBE W TPOU3BOJCTBE, PCIICHHS
MPAKTUYECKUX 3aJ]1a4 B TIOBCEIHEBHOM JKU3HH, TPEIYTPEKICHUS SIBICHUN, HAHOCSIIINX
BpEJI 3I0POBBIO YEIOBEKA U OKPYKAIOIIEH cperie.

Koppexkuuonnsie 3agaum:

* IPEJOCTaBUTh BO3MOXKHOCTh YYEHUKY OBJIaJE€Th 0a30BBIM COAEp)KaHUEM OOYUYCHHS,
MOBBIIIATH MOTHUBAIUIO K 00yUEHUIO;

* CO3JIaTh YCJIOBUS ISl Pa3BUTHS YYAIIETOCs B CBOEM MEPCOHAILHOM TEMIIE, HCXOIS U3
ero o0pa3oBaTENbHBIX CIIOCOOHOCTEH U HHTEPECOB;

* pPa3BUTh MBIIUICHUE, TaMATh, BHUMAaHHE, BOCIPHATHE 4YEPe3 WHIAWBHUIYATbHBINA
pa3fgaTouHbI Marepual; ¢ OCYLIECTBIISATh KOPPEKLHI0 HApYLIEHWH YCTHOM peuw,
KOPPEKIHUIO U MPOPHIAKTUKY HAPYIICHUA YTCHUS U IHCHhMa;

* pa3BHBAaTh CO3HATEIBHOE WCIONB30BAHNE S3BIKOBBIX CPEICTB B  PasIUYHBIX
KOMMYHUKATUBHBIX CUTYallUsAX C LEIbI0 peau3alliil TMOJHOIECHHBIX COIHMAIbHBIX
KOHTAKTOB C OKPY KaIOIINMH;

* o0ecrieuynBaTh OOYYarOMIEMyCsl YCHEX B Pa3NUYHBIX BHIAX JEATEIBHOCTU C IIEIBIO
MPeIyNPEKICHIS] HETATUBHOTO OTHOIICHHS K yu&0e.

INJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATbBI
JIngyHOCTHBIC PE3yJIbTaThl OCBOCHUS TIPOTPAMMbl OCHOBHOT'O 00IIero o0Opa3oBaHUs
JOCTUTAIOTCA B XojA€ OOydYeHHS XUMUM B EIUHCTBE Y4eOHOW M BOCHUTATEIHHOMN

ACATCIBbHOCTU B COOTBECTCTBHUU C TpaAUIIMOHHBIMUA pOCCHﬁCKHMH COIMOKYJIBbTYPHBIMH U



TYyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIIECTBE MPAaBUIAMH U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHUS U COIIHMATTN3AIUH
00ydJaromuxcs.

JlmaHoCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTb 00yYarommxcs
PYKOBOJICTBOBAThCSI CUCTEMOUN IMO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA W PaCIIUPEHUE
OTIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIUTAHMS:

IIEHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY H
HAyYHOMY HACJIE/IWI0, TOHUMAaHUS 3HAaYCHUsI XUMHUYECKOM HayKu B )KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BIaAeTh JOCTOBEpHOW HH(POpMamuMendn O MeperoBBIX
JTOCTH)KEHUSX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILECTBA;

2) rpa:kIaHCKOro BOCIIUTAHMSA:

MIPEICTABIICHUS O CONMATBHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJJICKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
WCCIIEZIOBATENbCKON, TBOPYECKOH M JPYrHX BUAAX JACATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOl ~ COBMECTHOM  JEATENbHOCTH  MpPU  BBINOJIHEHHMH  y4EOHBIX,
MO3HABATEIbHBIX 3aJ1a4, BHIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IMPOIECCE ITOM
y4eOHOU MeATeNbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE TIOBEJCHHE W TIOCTYIKH CBOMX
TOBAapUIIEd C TMO3MLUMU HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HaHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHUECKHE TPEJCTABICHUS O BEIIeCTBE M XUMHYECKOH peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABISIONINE OCHOBY
JUIE TIOHUMaHHS CYITHOCTH HAyYHOW KapTUHBI MHpA, MPEICTaBJICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3X YEJIOBEKA C MIPUPOTHON CpeioH, O
POJIM XUMUH B MTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HaBaTEIbHBIC MOTHBEI, HAIIPAaBJICHHBIC HA MTOYYCHNE HOBBIX 3HAHUN IO XUMHUH,
HEOO0XOAUMBIE Ul OOBSICHEHUsI HAOII01aeMBIX MPOLIECCOB U SIBIICHUH, TO3HABATEIbHOM,

MH(POPMAIIMOHHONW ¥ YUTATEIHCKOW KYJIbTYpPhl, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIHHOMN



paboThl C y4eOHBIMH TEKCTaMU, CIIPABOYHOMN JTUTEpaTypOH, TOCTYIMHBIMH TEXHUYECKUMU
cpeacTBaMu HH()POPMAIIMOHHBIX TEXHOJIOTH;

uHTEpeC K OOYy4YeHMI0O U TIO3HAHUIO, J0O03HATEIBHOCTh, TOTOBHOCTH M
COCOOHOCTh K CaMOOOpPa30BaHUIO, MMPOEKTHOW M MCCIIEAOBATEIBCKON NIEATENBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABJICHHOCTHU U YPOBHS 00y4YEHUS B JIajbHEHUIIIEM;

4) GpopMHUPOBAHHSA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH XWU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 370pOBBIN 00pa3 >KU3HU, OCO3ZHAHUE TOCIICCTBUIN U HETPUATHE BPEIHBIX
NpuUBBIUEK  (YHOTpPEOJIEHUsT  aJKOTOJIs, HAPKOTHUKOB, KypeHHs), HEO0OXOIUMOCTH
coOJIrOIeHHsT MPaBWI OE30MACHOCTH NPHU OOpAIllEHHH ¢ XMMUYECKUMH BEIIECTBAMU B
OBITY U pEeaIbHON KU3HH;

5) Tpya0BOTO BOCIIUTAHUSA:

MHTEpEC K NPAKTHUYECKOMY H3YYEHHI0O Tpodeccwii M TpyAa PasIudHOTO poja,
YBOKEHHUE K TPYAYy U pe3ysibTaTaMm TPYJIOBOH JEATEILHOCTH, B TOM YMCJIE Ha OCHOBE
MPUMEHEHHsS] TPEIMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIM BHIOOP WMHIWBHyaIbHON
TPAEGKTOPUU TMPOJODKEHUST 00pa3oBaHUsi C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHWMHH, OOILECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCHEUHOU
npodeccuoHaNbHONW NEATETPHOCTH M Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPOo(heccCnoHaIbHON Cpeie;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1esieco00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHUKY >KM3HU Ha
3emile, OCHOBE €€ CyIEeCTBOBAaHUSA, NOHMMAaHHE LEHHOCTHU 3J0pPOBOT0 M 0OE€30MacHOro
oOpa3a KH3HU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY (HU3WYECKOMY U
TICUXMYECKOMY 3JI0POBbIO, OCO3HAHHME IICHHOCTH COOJIIOJIEHUs MpaBUil 0€30MacHOTro
MOBEICHMSI TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOXKAIOIIUX 3I0POBBIO U
YKU3HM JIIOJIEH;

CIOCOOHOCTH TPUMEHSATHh 3HAHMS, TMOJIy4aeMble TMPU HU3YYCHUH XUMHH, IS
pelICHNsT 3a7ay, CBS3aHHBIX C OKPYKAOWIEH NPUPOJHOW CPEAOM, ISl TOBBILICHUS
YPOBHSI 3KOJIOTMYECKON KYJIbTYpPbI, OCO3HAHMSI TJIOOAILHOTO XapaKTepa 3KOJIOTHUYECKUX

HpO6HeM n HYTeﬁ X pemcHusd I1oCpeaACTBOM MCTOAOB XHMHH, 3SKOJIOTHYCCKOI'O



MBIIIJIEHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B INO3HABATEJIBHOW, KOMMYHUKAaTUBHON W
COLIMAJIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX  pE3yJbTATOB  BBIACISIOT  3HAYMMbIE A
dbopMupoBaHUs MHUPOBO33PCHMs OOIICHAYUYHbIE TOHITHS (3aKOH, TEOpHs, NPHUHIMII,
runotesa, ¢akT, CucTeMa, MPOIeCcC, SKCIEPUMEHT U JIPYToe.), KOTOPBIE UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETax M TO3BOJIIOT Ha OCHOBE 3HAHUU U3 ATHUX
npeaMeToB (OpMUPOBATh MPEACTABICHUE O IICJIOCTHONM HAy4YHOW KapTHHE MUpa, H
yHUBEpCaJIbHbIE  yueOHBbIC  JICUCTBUS (mo3HaBaTesNbHbBIE, KOMMYHUKATHUBHBIE,
PEryJATUBHBIC), KOTOpPBIE o0ecreurnBaT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU eI TEIbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBble Jloruueckue a1eMcTBUS:

YMEHUSI UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPU OCBOCHHM 3HAHUWM:
pPacKphIBaTh CMBICI XUMHUUYECKHUX TOHSTHUH (BBIACTATh UX XapaKTEpHbIC NPU3HAKH,
YCTaHABIIMBaTh B3aHMOCBS3b C JIPYTMMH TOHSTHSIMHU), HCIOJIb30BAaTh MOHSATUSA IS
OOBSCHEHUSI OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPHUH JJIS
KJIacCH(UKAIIMKM XUMHUYECKMX BEIIECTB W XUMHUYECKHX peakIui, yCTaHaBIWBATh
MIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M MEXAY OOBEKTAMU H3YUYEHHUS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIYKTHUBHBIC, JE€IyKTUBHBIE, 1O AaHAJOTWH), JeNaTh BBIBOJAL U
3aKJIFOUCHUS;

YMEHHUE TPUMEHATH B IMpOIleCCe TMO3HAHUS TOHATUS (MpPEeIMETHbIE U
MeTanpeaMEeTHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJICTH, HCIIOIb3yEeMbIE B XHMHH,
mpeoOpa3oBbIBaTh IMUPOKO IMPUMEHSIEMBIE B XUMHUHU MOJIEIbHBIC TIPEICTABICHUS —
XUMHUYECKHUI 3HAaK (CUMBOJI 3JIEMEHTA), XUMUYECKass (opMyJia U ypaBHCHUE XUMUYECKOM
peakIuu — MpU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YYETOM STHUX MOJEIbHBIX
MPEJICTABJICHUN BBIABIATH W XapPaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA H3Yy4Ya€MbIX
O0OBEKTOB — XHUMHUYECKHUX BEIIECTB W XHWMHUYECKHX PEAKIMi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJIEJICTBEHHbIC CBSI3M M NPOTUBOPEUYUS B HM3Y4a€MbIX
MPOLIECCAX U SIBJIICHUSIX.

ba3oBble HCCICA0BATC/IBCKHE IleﬁCTBHHZ



YMEHHUE HCIOIb30BaTh IIOCTABJIEHHBIE BONPOCHI B KAaue€CTBE HWHCTPYMEHTA
MO3HAHUS, a TAaK)K€ B KAayeCTBE OCHOBBI JJii (POPMHPOBAHUSI TUIIOTE3bI MO MPOBEPKE
MIPaBUIILHOCTHU BBICKA3bIBAEMBIX CYKJICHHUI;

npuoOpEeTeHne OmbITa 10 IUIAHUPOBAHHWIO, OpPTaHW3allMd W  IPOBEACHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JI0M MpOIecca, CAMOCTOSTEIbHO
MIPOrHO3UPOBATH €0 Pe3ysbTaT, POpMyIHpPOBaTh 0O0OIIEHHS U BHIBOJIBI 110 pPe3yJIbTaTaM
MIPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIIATH OTUET O MPOAETAHHON padoTe.

PabGora ¢ undopmanueii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATh HHPOPMAIIUIO PA3TUIHBIX
BUJIOB W (OpPM MpPEICTABICHUS, MONYyYaeMyl U3 PAa3HBIX HCTOYHHKOB (HAYIHO-
MOMyJIsipHAsl JIMTeparypa XUMHUYECKOIO COJEp:KaHMs, CIPAaBOUYHbIE MOCOOUS, pecypchbl
WNHTepHeTra), KpPUTUYECKH  OLIEHMBAThb  IIPOTUBOPEYMBYIO U HEJOCTOBEPHYIO
UH(OPMAIIHIO;

YMEHUE NPUMEHSATHh pa3Iu4yHble METOJbl M 3alpochl MPU TOHUCKE M OTOOpe
MHGOpPMAIMH U COOTBETCTBYIOIUX JTaHHBIX, HEOOXOIUMBIX JJIsl BBITIOJIHEHUS YUEOHBIX U
MO3HABATEIbHBIX 33Jay OIpPEAENEHHOr0 THUIA, NPUOOPETEHHE OmbiTa B 00JACTH
UCIIOJIb30BaHUSI  HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTWH,  OBJIaJICHUE
KyJbTYpPOU aKTUBHOT'O HCIIOJIb30BAHUS Pa3IUYHbIX TOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMANBHYIO (GOpPMY NpeACTaBIeHUS HWHGOPMAIMU W WILIIOCTPUPOBATH
pelaeMble 3aJjaud HEeCJIOKHBIMHM CXE€MaMu, AMarpaMmamu, IpyrumMu ¢popMaMu rpaduxu
U UX KOMOWHAIUSMU;

YMEHUE  HCNONb30BaTh M  aHaJM3UpOBaThb B  Ipoliecce  ydyeOHOM U
HCCIIeIOBATENbCKON  JEATENIbHOCTH HMHMOPMALMI0O O BJIUSHUU TMPOMBIIUIEHHOCTH,
CEJIbCKOT'O XO0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEN NPUPOIHOM Cpebl.

KoMmyHuKaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eiCTBUA:

YMEHHUsI 3aJilaBaTh BOINPOCHI (B X0/€ AWaiora W (WId) JUCKYCCHH) MO CYIIECTBY
o0cykaaeMoil TeMbl, (GOpMYyJIUPOBAaTh CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBITOJTHEHUS
MPEIJI0KEHHOW 3aa4K;

YMEHUS MPEJICTABIATh MOJyUYEeHHbIE pe3yJIbTaThl MO3HABATEIBHONW JEATEIHHOCTH B

YCTHBIX H IIMCBMCHHBIX TCKCTaX; MACJIATb IIPC3CHTAIHNIO PC3YJILTATOB BbIIIOJHCHHA



XUMHYECKOTO JKCIIepUMEHTa (J1a00paTOpHOTO OMbITA, JIA0OpATOPHOH paboOTHI IO
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUS  y4eOHOro  COTPYIHMYECTBA CO CBEpCTHUKAMH B  COBMECTHOM
MO3HABATEIbHOW W HCCIIEIOBATENbCKOM JIEATEIbHOCTH MNPHU PELIEHUH BO3HUKAIOLIUX
npo0sieM Ha OCHOBE yué€Ta OOIIMX MHTEPECOB M COIJIACOBAHUS MO3ULMNA (00CYKIeHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMBD», KOOPAMHALUS COBMECTHBIX JCHCTBUH,
onpeJieNIeHne KPUTEPUEB MO OIEHKE KaYeCTBA BBIMOIHEHHON paOOThI U IpyTHE).

PeryasiTuBHbIC YHMBEpPCAJbHbIE y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSTENBHO OIpPEAENATh LEIu JEATENbHOCTH, IUIaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIUPOBaTb W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTh, BBIOMpaTh Haubosee 3(QQeKTUBHbIE CMOCOOBI peleHus yuyeOHBIX U
MIO3HABATEIbHBIX  3aJa4, CAMOCTOSITENIBHO  COCTaBIATH WJIA  KOPPEKTHPOBATh
IIPEUIOKEHHBIN AITOPUTM JCHCTBUM NPH BBINOJHEHUH 3aJaHUM C y4ETOM IIOJYyYECHHS
HOBBIX 3HAaHUM 00 WH3y4yaeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJIYUYEHHOIO pE3yJIbTaTa 3asBICHHOW ILIE€JIM, YMEHUE HCIIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B yCIIOBUHU 33/JaHUM.

NNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ysIbTaTOB IO OCBOEHHUIO O0S3aTENLHOTO COJIEpKaHUS,
YCTaHOBJIGHHOTO JaHHOW (heaepanbHOl paboyeil mporpaMMoil, BBIAETSIOT: OCBOCHHBIC
oOy4JalIUMHCS Hay4yHble 3HAHMS, YMEHHSI U CIOCOObI NEeHCTBUH, crieunduyueckue as
NPEeIMETHON 00J1acTH « XUMHUSD), BUJBI IEATEIIbHOCTU IO MOJYyYEHUIO HOBOTO 3HAHMUS, €T0
MHTEpPIpETau, NpeoOpa3OBaHUI0 M NPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX M HOBBIX
CUTYaLUsX.

K koHiy oOydeHus B 9 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Yy 00YUAIONTNXCS YMEHUI:
® pacCKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHATHI: XUMHUYECKUW 3JIEMEHT,
aToOM, MOJIEKYJIa, HIOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOXKHOE BEUIECTBO,
BaJICHTHOCTb, D3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
peakuus, XUMUYecKasi CBs3b, TEIJIOBOM A(D(EeKT peakiuu, MOJb, MOJSPHBIN
00BEM,  pacTBOp, DIIEKTPOJIUTHI,  HEIIEKTPOJHMTHI,  AJICKTPOIUTHUECKAS
IUCCOLMAls, peakluMd HWOHHOro OOMeHa, Karajuu3aTrop, XHWMHUYECKOe
paBHOBecue, oOpaTuMble U  HeoOpaTUMbIE  PEAKIUH, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCJICHUE U
BOCCTAHOBJICHUE,  aUIOTpOnusi,  aM(OTEpHOCTh,  XHUMHYECKas  CBS3b



(KOoBaJIeHTHAsl, MOHHAsI, METAJUINYECKAs), KPUCTAJUINYECKAs PEIIETKA, KOPPO3HUS
METaJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pEaKIUH, MpelebHO AOIMyCTHUMas
koHueHtpauus [1JIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUHA U NPHUMEHSTH
9THU NOHSATUS [IPU OMMCAHUU BELLIECTB U UX MIPEBPAICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJI€HUsI (DOPMYJ BEIIECTB U
YPaBHEHUI XUMHUUYECKUX PEaKIUI;

ONpPENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XHMHYECKHUX DJJIEMEHTOB B
COCIMHEHUSAX  PA3IMYHOTO  COCTaBa, MPHUHAJIEKHOCTh  BELIECTB K
oTnpeeIEHHOMY KJIAcCy COEIMHEHUN Mo (opMysiaM, BUJ XUMHYECKOW CBS3U
(kOBaJIeHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COEIMHEHUSX,
3aps] MOHA MO XMMHYECKOW (opMylie, XapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COEIMHEHMM, TUI KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BELIECTBA;

packpeiBath cMbIcn [lepuoamueckoro 3akonma JI. WM. MenneneeBa wu
J€MOHCTPUPOBATh €r0 MOHMMaHUE: OMUCHIBATh M XapaKTepPU30BaTh TaOIMYHYIO
dopmy Ilepronndeckoid CHCTEMBI XUMUYECKUX JIEMEHTOB: Pa3INyuaTh MOHITHS
«rnaBHas noarpymnmna (A-rpynma)» u «mnobouyHas noxarpymnmna (b-rpymnma)y,
Masible U OOJbIINE MEPHObl, COOTHOCUTH 0003HAUEHUs, KOTOPhIE UMEIOTCS B
NEPUOANYECKON Ta0IHIle, C YUCIOBBIMUA XapPAKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sijpa, oOlee YUCIO 3JEKTPOHOB U
pacrpeneleHMe UX 1O  AJIGKTPOHHBIM  CJOSM), OOBSCHATH  0OLIUEe
3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB 3JIEMEHTOB M HMX COEJIMHEHHUH B
npenenax MajiblX IMEPUOJIOB M IJIABHBIX MOATPYNN € Y4YETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(PULIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKHe BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YKCIy U COCTaBY y4aCTBYIOIIMX B PEaKIMH BEUIECTB,
1o TEIIoBOMY 3¢ QeKTy, M0 M3MEHEHHIO CTENEHEW OKUCICHUS XHUMHYECKUX
3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CTICU(PUUECKIE XUMUIECKUE CBOMCTBA
INPOCTBIX U CJOXKHBIX BEIIECTB, IMOATBEP)KIAAs OMNHCAHME MpPUMEpPaMu
MOJIEKYJISIDHBIX W HOHHBIX YpPAaBHEHHUH COOTBETCTBYIOIIMX XHMHUYECKUX
pEeaKLHnii;

COCTAaBJISATh YPABHEHUS AJIEKTPOJIMTHUECKON TUCCOLMALMU KUCIIOT, LIEJI0UYel U
CoJiel, TOJHBbIE W COKpAIIEHHBIE YpaBHEHHUS peakIMii HOHHOTO OOMEHa,
YPaBHEHMS PEAKIMi, MOATBEPKAAIOUINX CYIIECTBOBAHUE I€HETHUYECKOW CBS3U
MEXy BEUIECTBAMH Pa3JINYHbIX KJIACCOB;

pacKpbIBaTh CYILLIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIMii
MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OajaHca dTHX PeaKlnii;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAILIEHUN B PA3IUYHbBIX YCIOBHSIX;



BBIUUCIIATh OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJTI0 XMMHUYECKOTO 3JeMEeHTa Mo (GopMysie COETUHEHUS, MACCOBYIO
JIOJIO BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO0 YPABHEHUIO XUMHUECKOM
peaKxIum;

coOMoIaTh TpaBWiIa TOJIb30BAHUS XMMHUYECKOW MOCYAOH M J1aOOpaTOPHBIM
00OpyIOBaHHEM, a TAK)KE MPaBHIIa OOPALICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMH TIO0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB 10
MOJyYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOro
rasa);

MPOBOJUTH PEAKIUH, MOJITBEPKIAIOIINE KAa4YeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: pPACIO3HABAaTh OIBITHBIM MYTEM XJOpPHI-, OpOMUA-, HOIUI-,
KapOoHat-, pocdaT-, CUIIUKAT-, CyJIb(}AT-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHMS
U HMOHBl M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHWYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OINEPAIMU MBICTUTEIFHOW NEATENIbHOCTH — aHAIW3 |
CHHTE3, CpaBHEHHE, 000OIIeHHE, CHCTEMAaTHU3allUI0, BBIABICHHE NPHUYUHHO-
CIIEZICTBEHHBIX CBSI3€ll — JUIS W3y4YeHHUS CBOMCTB BEIIECTB M XHUMHUYECKUX
PEaKIii, €CTECTBEHHO-HAYYHbIE METOBI MO3HAHMS — HAOIIOICHNE, U3MEPEHNE,
MOJICTTUPOBAHUE, IKCIIEPUMEHT (peasibHbIi U MBICJICHHBIN).



COJEPXAHUE OBYYEHUA

9 KJIACC

BemecTBo U XuMHYeCKas peaKkius

Ilepnognueckuii 3akoH. Ilepuogmueckass cucrema xumuueckux diemeHToB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOJOB, KaJWs, KaJIbIUS U UX COCOUHEHUU B
COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B [leproanueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHnue BelecTBa: BUAbl XUMUYECKON CBS3U. THUIBI KPUCTALTNYECKUX PEIIETOK, 3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOM PEIIETKU U BUJIa XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPTAHUYECKUX BEMIECTB. XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJIacCaM HEOPraHWYECKUX COCAMHEHUN, TCHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMu4ecKuX peakiuid o pa3IMyHbIM MPU3HAKaM (IO YUCITY M COCTaBy yYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
mo TemwioBoMy J(G(dEeKTy, Mo H3MEHEHHUIO CTENeHEH OKHCICHHS XWMHYECKHX OJIJIEMEHTOB, 1O OOpaTUMOCTH, IO YYacTHUIO
KaTaJin3aTopa). DK30- U IHJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitue o ckopoctu xumMudeckoil peakiuu. [loHsTHE 00 OOpPaTHUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [loHsTue o
TOMOTEHHBIX U reTeporeHHbIX peakiusx. [lonstue o karanuze. [loHstue o xumMuueckom paBHOBecuU. DakTOpPHI, BIUSAIONINE HA
CKOPOCTh XUMHYECKOHN PEAKIIUU U MOJI0KEHUE XUMUUECKOTO PABHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM, OSJEKTPOHHBIM  OallaHC  OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM  PEaKIIHUH.
CocraBiieH1e ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA C UCIIOIb30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOIMALIMU. DJIEKTPOIUTHI U HEAJICKTPOJIUThL. KaTHOoHbI, aHMOHBI. MEeXaHU3M JHCCOLMAlUN
BEIIECTB C pa3IMYHBIMU BUJIAMU XUMHUECKOU cBs3u. CteneHb auccoruaniui. CUIbHbIC U ClIa0ble AIEKTPOIHTHI.

Peakuuu monHoro oomeHa. Y ciaoBusl NpOTEKaHUsI peakuii HOHHOrO OOMEHa, MOJIHbIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS
peakmuii. CBONCTBAa KHUCIIOT, OCHOBAaHMM W COJIe B CBETE MPEJICTABJICHUN 00 SJEKTPOJIMTHUECKON auccornuanuu. KauecTBeHHBIE
peakiuu Ha MoHbL. [oHsATHE O THIPOIIN3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJCIISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYeCKUX BEIIECTB — METAUIOB U HEMETaJIoB (rpadura u
ayiMasa), CJIOKHBIX BEIECTB (XJIOpHAA HATpHUs), UCCIEAOBAHHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW pEeaklMh OT BO3ACHCTBUS
pa3UyHbIX (PAKTOPOB, KCCIETOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOIECCA AMCCOLMAIIMU KUCIOT, IIEJIouel U



cojieil (BO3MOKHO HCIIOJIb30BAaHME BUAECO MATEPHANIOB), MPOBEACHUE OMBITOB, HIUTIOCTPUPYIOMINUX MPU3HAKHA MPOTEKAHUS PEAKIIHIA
MOHHOro oOMeHa (oOpa3oBaHME OCajJika, BbIIEJIEHUE ra3a, 00pa30BaHHE BOJbl), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIX pEaKUUi (TrOpeHue, Peakluu pa3iokKeHHs, COeIWHEHHs), paclo3HaBaHUE HEOPTaHWYECKHUX
BEIIECTB C MOMOIIBIO0 KAYECTBEHHBIX PEAKINI Ha HOHBI, PEIICHNE YKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl M MX COeTMHEHUS

OOmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoeHue u
¢du3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKHE CBOMCTBA HA MpUMEpPE XJI0pa (B3aUMOJCHCTBHE C METAJIAMHU,
HEMETaJUIaMH, IesiodaMu). XJopoBoaopoa. ColsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJydYeHue, mpuMeHeHue. JlelicTBue xmopa
U XJIOPOBOOPOA HAa OPTaHU3M YesioBeKka. BaxkHeiliue XI0puabl 1 UX HaX0XKJIEHUE B IIPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETEHH OKHCIICHUS.
Crtpoenune n ¢Gu3NIECcCKHe CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOIHBIE MOIU(PUKAIMU KUCIOPOIa U CEpPHI.
Xumuueckue cBoiictBa cepbl. CepoBOJIOPOJI, CTPOCHUE, (PU3NUECKHE U XUMUYEeCKUe cBOMCTBA. OKCHIIBI cepbl KaK MpeCTaBUTENN
KHCIOTHBIX OKcHuaoB. CepHasi KMCIOTa, (pU3MUECKHe M XMMHUYECKHE CBOWCTBA (0OIIME Kak IMpenCcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). XMMHUUECKHE PEaKIINH, JISXKAIIUE B OCHOBE MMPOMBIIIICHHOTO CIIOCO0a MOy4YeHUsT CEPHOM KUCIOTHI. [IpuMenenne
cepHOi kucaoThl. Cosli CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coeIMHEHU B IPUPOJIE.
XUMHUYECKOe 3arps3HEHHE OKPYKAIOIIEH CPeapl COCNWHEHHUSIMH Cephbl (KUCIOTHBIC IOXIH, 3arpsS3HEHHE BO3AyXa M BOJOEMOB),
CHOCOOBI €ro MpeI0TBPAILECHHUS.

OOmas xapakTepucTuka 351eMeHTOB VA-rpyrmibl. OCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE CTENIEHN OKUCIEHUs. A30T,
pacmpocTpaHeHue B Mpupojie, GU3NIECKHEe U XUMHYECKUe CBoWcTBAa. KpyroBopoT a3zora B mpupojae. AMMHUAK, ero (GuU3n4ecKue u
XMMHYECKUE CBOWCTBA, MONy4YeHHEe W TnpuMeHeHne. Conu aMMOHHS, WX (QHU3UYECKHEe W XMUMHYECKHUE CBOWCTBA, MPUMEHEHHE.
KauyecTBeHHasi peakiysi Ha MOHbl aMMOHMsI. A30THasl KUCJIOTa, €€ MoydyeHue, Gu3ndeckrue 1 XMMUUeCKHe CBOMCTBa (00Iue Kak
NPEICTaBUTENS Kiacca KUCIOT M crnenupuyeckue). Mcmomp3oBaHME HUTPATOB M COJNEH aMMOHHS B KauyeCTBE MHUHEPATBbHBIX
ynoOpeHunii. XUMHUYECKOE 3arps3HEHHE OKPYIXKAIOMIeH Cpelbl COSAMHEHUSMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE BO3IyXa,
nouBbl ¥ BOA0EMOB). Docdop, amuoTponHsie Moaudukammu Gochopa, buznueckne u xumudeckue cporictsa. Oxcun dhocdopa (V)
u (ochopHas KuCIOTa, PUINIECKHE U XUMUIYECKHE CBOMCTBA, Moiydenue. Vcnomp3oBanue ¢ocharoB B KauecTBE MUHEPATHHBIX
yI00pEeHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHBIE CTENEHU OKHCIICHUS.
VYraepoa, amioTpomHble MOIM(UKALWHU, PACIPOCTPaHEHHE B MpHUpPoAe, (PHU3MUECKMEe W XUMHUYECKHE CBOMCTBA. AICOpPOIHS.
Kpyrosopot yriepoaa B npupojae. OKcuasl yriepoaa, ux GU3n4ecKue U XMMUYECKHe CBOMCTBA, JICWCTBUE HA )KUBBIE OPTaHU3MBI,



MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTrnYecKre mpoOaeMbl, CBsi3aHHbIe ¢ OKcuaoM yriaepoaa (IV), runoresa rinodanbHOro MoTeraeHus
KITUMaTa, TapHUKOBBINA AP (GeKT. YTompHas KUCIOTa U e€ CoH, uX (pr3rueckrne 1 XUMHUIECKHUEe CBOMCTBA, TOJTYYCHHUE U TIPUMEHEHHE.
KayectBeHHasi peakuus Ha kapOoHaT-MOHBL lcrnonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, IMPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COSAMHEHUSAX yriepoaa (MeTaH, dTaH, JTHIEH, alleTHIICH,
3TaHOJI, TIIMLEPHH, YKCyCHast KucioTa). [IpupoaHble HCTOYHUKHU YTIeBOJOPOJOB (Yrojb, IPUPOIHBIN ra3, He(Th), IPOAYKTHl UX
nepepaboTku (OEH3MH), UX POJb B OBITY W TpOMBIILIEHHOCTH. [loHSITHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OeiKax,
YTJIEBOJaX — M UX POJIM B KU3HU YeIOBeKa. MaTrepraibHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COSAMHECHUH.

Kpemnuii, ero ¢usnueckue 1 XuMUYECKHE CBOMCTBA, ModydeHue U npumeHenue. CoequHeHHns KpeMHUs B npupoje. Oouue
npeacTtaBiaeHus o0 okcuae kpemuus (IV) u kpemuueBoil kucnore. CUIUKAThl, UX UCMOJIB30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxnelime crpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIOo, LIeMEHT, OeToH, xene300eToH. I[IpoGnembl Oe3omacHOro
UCIOJIb30BAHMS CTPOUTEIBHBIX MAaTEPHUAJIOB B NOBCEITHEBHOM KHU3HHU.

Xumuueckuil IKcnepumenm:

n3y4eHue 00pa3IoB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEJCHUE KAaYeCTBEHHBIX PEAKIMI Ha XJIOPH/I-
MOHBI U HaOJIOZEHHE NPU3HAKOB UX MPOTEKAHUs, OMbITHI, OTpaXkaromue (U3NYecKue U XUMUYECKHe CBOICTBA rajlor€HOB U HMX
COeIMHEHUH (BO3MOXKHO UCIOJIb30BaHKUE BUICOMATEPUAIIOB), 03HAKOMIJICHHE C 00pa3iaMu XJIOPUAOB (TaJOT€HHUI0B), 03HAKOMIICHUE
c oOpasuamu cepbl U €€ COeqUHEHUSIMHU (BO3MOYKHO HCIOJIb30BAaHHME BUJEOMATEepUasoB), HAOIIOJEHHUE Mpoliecca OOyTIUBaHUS
caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUYE€HUE XMMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI,
MPOBEACHNE KAYeCTBEHHOW peakIuu Ha Cyiab(haT-uoH U HaOJI0ACHHE MpU3HAKa e MPOTEKaHWs, 0O3HAKOMIICHHE C (PH3UYECKUMU
cBoOiicTBamMu a3oTa, pocdopa U uX coeMHEHHUH (BO3MOKHO UCIOJIb30BaHNE BHIeOMATEPUaAJIOB), 00pa3liaMu a30THBIX U (GOCPOPHBIX
yoOpeHuii, noiy4yeHue, coOupaHue, paclio3HaBaHUE U MU3yueHHe CBOMCTB aMMMaKa, MIPOBEJCHUE KAaYECTBEHHBIX PEaKIMi Ha MOH
aMMOHUS U PochaT-uoH U U3yUeHHE MPU3HAKOB UX MPOTEKAHHS, B3aMMOICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), M3YYCHHE MOJIENIeH KPHUCTAIUIMYECKUX PEmETOK anmasa, rpaduTta, QyuiepeHa,
O3HAKOMJICHHE C IIPOLECCOM aJCOpOILMH PACTBOPEHHBIX BELIECTB AKTHMBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM IPOTUBOrasa,
noJiyueHne, coonpaHue, paco3HaBaHUE U U3yYEeHUE CBOMCTB YIJIEKUCIIOTO ra3a, MPOBEeICHNE KaYeCTBEHHBIX PEakIiii Ha KapOoHAT
Y CHJIMKAT-WOHBI M U3yUEHUE MPU3HAKOB UX MPOTEKAHMS, 03HAKOMIICHHE C MPOIYKIMEW CHJIMKATHOW MPOMBIIICHHOCTH, PEIICHHE
HKCHEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHel11e HeMeTauIbl U UX COeIUHEHUS.

MeTaJulbl U HX COeIMHEHHSA



OO0mmas XxapakTepuCTHKa XUMHUYECKUX DJIEMEHTOB — META/NIOB Ha OCHOBAaHWUHW WX MOJIOKeHHs B [lepmoamueckoi cucreme
xumuueckux sneMeHToB J[. Y. MenneneeBa u ctpoeHus aroMoB. CTpoeHHME METAIIOB. MeTtajuinueckas CBSI3b M MeTajuIM4yecKas
KpUCTAJUIMYECKAsT PEHIETKA. DIEKTPOXUMUYECKUM Psll HAPsDKEHUN MeTaioB. PU3MUEeCKUe M XMMHUUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TosTydeHnuss MeTayIoB. [IOHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOpposuu. CIutaBbl
(cranp, 4yryH, AIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenounble metamel: nojoxeHue B llepumommueckoit cucreme xumuueckux sineMmeHTOB Jl. M. MenneneeBa, ctpoeHue ux
aTOMOB, HaxoXJieHHe B mpupoje. Ouznueckue U XMMUYECKHE CBOWCTBa (Ha mpumepe HaTpusi U Kamusi). OKCUIbI U THIPOKCHUIBI
Hatpus U Kayus. [[puMeHeHre meI0YHbIX METAIIJIOB U UX COCJTMHEHUH.

[IlenoyHO3eMENBHBIE METAJIbI MArHUM M KAJIBIUN: NOJ0XKEHHE B Ilepruoanyeckord cucTeMe XMMHYECKUX 3yeMeHToB [[. U.
Menpeneesa, CTpOCHHE UX aTOMOB, HAX0XJAEHHUE B ITpupoac. PU3ndecKue 1 XUMHYECKHE CBOMCTBA MAarHus U Kanblus. Baxueinmmue
COCIMHEHUS KAJIbIHS (OKCHUJI, TUIPOKCHU]I, cOn). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B llepumonnueckoil cucreme xumuueckux snemeHToB . WM. MenpaeneeBa, cTpoeHue aroma,
HaxXOoXeHWe B mpupoae. Du3nyeckne M XUMHUYECKHE CBOWCTBA altOMUHUA. AMQOTEpHBIC CBOWCTBA OKCHAA W THUIPOKCHA
AITIOMUHUSL.

Kenezo: nonoxenne B Ilepuonnueckoil cucreme xumudeckux snemeHToB . V1. MenaeneeBa, cTpoeHre aToMa, HaXOK/IECHUE B
npupojie. Puznueckue U XUMMUYECKHE CBOMCTBa xkene3a. Okcuibl, ruapokcuasl u conu sxkeneza (II) m xeneza (III), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METAJIJIOB | CILIABOB, X (PU3NYCCKUMU CBONCTBAMU, U3YUCHHUE PE3YIHTATOB KOPPO3HH METAIIOB
(BO3MOXHO HCTOJb30BaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIa KaJbIMS U HATPHUS C BOJOW (BO3MOXKHO
WCIOJIb30BAHKME BUJICOMATEPUANIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, Mpoliecca TOPEHUs Kelle3a B KUCIOPoJe (BO3ZMOXKHO
WCIIOJIb30BAHUE BUIECOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMSI KaYECTBEHHBIX PEaKIMil Ha HOHBI: MAarHus, KajbIus, aJOMHHUS,
uuHka, xenesa (1) u xxenesza (I1I), menu (11), HaGmroaeHUE U ONKMCaHKE TPOLIECCOB OKPALIMBAHUS [IJITAMEHU HOHAMU HATPHs, KAIUs U
Kanblisg (BO3MOXKHO HCIIOJIb30BAaHME BUJEOMATEPUANIOB), HCCJIENOBaHHE aM(pOTEPHBIX CBOWCTB THUIPOKCHAA AQIIOMHUHHUS U
TUAPOKCH/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHeNme MeTaibl U UX COCTUHEHUSD.

XuMHS M OKPYKAOLIAS cpeaa

BemectBa n marepuaiibl B IOBCEJHEBHOM KU3HU YeJIOBEKA. be3omacHOe MCIOb30BAaHUE BEIIECTB U XUMUUYECKUX PEAKLUU B
obITy. [lepBast moMoIs IPU XMMUYECKUX 0KOTaX U OTPABIICHUSIX.



XHUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpenbl (mpenenbHas AoImycTHUMas KOHUEeHTpauus Bemects, nanee — [1/IK). Ponb
XUMHUH B PEUICHUH 3KOJOTUYECKUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pasloB MaTepHaioB (CTEKIIO, CIIABBI METAIJIOB, TOJMMEPHBIC MaTEPHAIIbI).

Meoscnpeomemmnboie ceaszu

Peanuzanus MexnpeaMeTHbIX CBA3EH MPH M3YYEHHHM XMMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIuX
€CTECTBEHHO-HAYUHbIX MOHATHUH, TaK U MOHITHUM, SBISIOUIUXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4yHBIM (aKkT, TUIOTE3a, 3aKOH, TEOpHs, aHaliu3, CHHTE3, KJIACCHU(pUKAIUS,
NEPUOANIHOCTh, HAOMIOICHNE, SKCIIEPUMEHT, MOJICTIMPOBAHNE, U3MEPEHHUE, MOJICNb, SBJICHUE, MMAPHUKOBBIN YPPEKT, TEXHOIOTHS,
MaTepHabl.

dusuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN
3apsiji, TPOBOJHUKY, MOJYIPOBOIHUKHU, ITUAIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHHE BEIECTBa,
ra3, pacTBOp, pacCTBOPUMOCTh, KpUCTANIMYECKasl PEIIETKa, CIUIaBbl, (PU3MUYECKUE BETUUYHHbBI, EIUHUIBI U3MEPEHUsl, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, neixanue, Ouocdepa, sKocucTeMa, MUHEPAIbHbIE yIO0OPEHHS, MHUKPODJIEMEHTHI, MaKpOAJIEMEHTHI,
MUTATENIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPOJIbI, OJIE3HBIE HCKOMAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHUE

9 KVIACC
Konn4yectBo 4yacos DJIEeKTPOHHBIE
HauMeHoBaHue pa3geioB U TeM (uudpossie)
Ne n/mn KoHTpo/bHBI IIpakTHYeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThbI
pecypcnbl




Pa3zpea 1.

BemecTBo 1 XMMHU4YecKHe PeaKIuu

11 [ToBTOpEHME U yriyOJIeHUE 3HAHUI 5 bubnmoreka [JOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHUYECKAS JUCCOLIUALMS. bubnuorexa IIOK
1.3 8
XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Ntoro no pazgeny 17
Pa3zgen 2. HeMeTaJJILI M X CO€IHHEHUS
21 OO61mas xapakTepuCTHKa XUMUYECKUX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpymnsl. I'anoreHst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTEPUCTHKA XUMHYECKIX
2.2 snemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYTIIBL- &P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-Tpymmsl. A30T, pocdop u ux 7 bubmmorexa [JOK
' PyTHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 bubmorexa [TOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COEIMHEHHUS
Ntoro no pazgeny 25
Pa3znea 3. Mera/iibl M UX COeIHHEHHS
. but6mmoreka [IOK
31 Ob1mpte CROACTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
3.2 B i 16
@KHEUIINe METaJUIbl U UX COSAMHECHUS httns://m_ edsoo. /7412636




Htoro mo pazneny

20

Paznen 4. Xumus u oOKpyskamomas cpeaa

4.1 BemiecTBa 1 MaTepHuainl B )KU3HU YeIOBEKA 3 bubnmorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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