Myunuunaasnoe 610keTHOE 061me06pa3oBaTEILHOE YUpeAICHHE
«Cpeansisi mkoaa uvenn Asexces Jloxmarosa noceaka Ozepkn
I'Bapaeiickoro mynnuunaabuoro okpyra Kaauuunrpaackoii obsacru»

«Ymcp)mano»

}.IOK)’MQHT NoANHCaH

3/IEKTPOHHOH MOAINMHCHIO ll"P\K P
— MBOY «CLI um. nox\«am%a'u _
=CIHI v, A, JToxmarona meoscu

CepruduKar: 16700466c74e13a2‘2$d R llp»\w Sl 07 2023r

Bnageney: Muwkosey f
JAencrenrenen: ¢ 15.07.2021 no 15 07 2026

\ Nn ..-f‘,‘ /

PaGouas nporpamma

o XuMHun

8 kiace

VYuurens: AxkuiioBa AuHa EBrennreBHa

. O3epku
2023



I[lnanupyemMble pe3yabTaThbl 0CBOCHHSI POrPaMMbIl

W3ydeHrne XWMHM B OCHOBHOW IIKOJIE HAIMpPABICHO HAa JOCTHXKCHHE OOYUYaIOUTUMUCS
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS YI€OHOTO MPEAMETA.

JINYHOCTHBIE pPe3y/IbTAThI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus TOCTUTAIOTCS
B Xo/i¢ OOydeHuss XUMHH B €IMHCTBE Yy4eOHOW M BOCHUTATENbHOW HesTeqbHOCTH OpraHuzanuu B
COOTBETCTBUM C TPAJAMIMOHHBIMH POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U J1yXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMH, IPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMH MOBEJIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U COLUATH3AINH 00YJIArOIIUXCS .

JIM9HOCTHBIE Pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IaTpuoTHyeckoro BOCUTAHUS

[IEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIEIUIO, TOHUMAaHUs 3HAYSHHs] XMMUUYECKOM HAyKH B )KU3HU COBPEMEHHOI'O O0IEeCTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHON HHQOpMAIME O TMepeAoBbIX JOCTHKEHHUSIX W OTKPBITUSAX MHUPOBOM U
OTEUYECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

I'paknaHCKOro BOCIIMTAHMS

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIISCTBCHHO TIOJIC3HOH, Y4eOHO-HCCIICIOBATEIIBCKOM,
TBOPUYECKOH W JAPYTrUX BUAAX JCSITEIHLHOCTH; TOTOBHOCTH K PAa3HO- O0Opa3HON COBMECTHOM JESITEILHOCTH
MPU  BBIMIOJHEHUH Y4YeOHBIX, MO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUHM XHUMHYECKUX OSKCIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B MPOIECCE ITOM
y4eOHOW AesITeNbHOCTH; TOTOBHOCTH OILIEHHMBATh CBOE IMOBEACHHE U MOCTYNKH CBOUX TOBapH- IIEH C
MO3UIIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOTr0 MO3HAHUSA

MHPOBO33PEHUYECKUX MPEACTABICHUM O BEIIECTBE M XMMUYECKOW PEAKIHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIONINX OCHOBY JJISI TOHUMAaHUS CYIITHOCTH HAy4YHOU
KapTUHBI MHUpA; MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPObI, B3aWUMOCBSI3AX
YeJIOBEKa C MPUPOAHOM CPEOH, O POJIM XUMUHU B TMIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAMpPABJICHHBIX HAa TIOJYYCHHE HOBBIX 3HAHUM TIO0 XUMUH,
HEO0OXOIUMBIX ISl O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBICHUM;

MO3HABATENbHON, WH(POPMAIIMOHHON W YHTATENbCKON KYNbTYpbl, B TOM 4YHCIIE HaBHIKOB
CaMOCTOSITENILHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHON JHUTEpPaTypod, JOCTYIHBIMHU
TEXHUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOY4YeHHMIO M TO3HAHUIO, JIO0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, TPOCKTHONW M HCCIEAOBATEIbCKOW JEATEIPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 0OY4YCHHS B JAJIbHEHUIIIEM;

@®opMHUPOBaHUSA KYJIbTYPbI 310POBbSI

OCO3HAHUs LIEHHOCTHU KW3HHU, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 3/JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUA W HEMPUATUS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COONIOJEHUSI TpaBuUiI OE30MacHOCTH MpHU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOU KU3HU;

TpyaoBoro BOCHUTAHUSA

WHTEpeCa K MPAKTHYECKOMY H3Yy4eHHUI0 NMpodeccuid W Tpyaa pa3IudHOro pojaa, yBaXEHUE K
TPyAy U pe3yJbTaTaM TPYAOBOW JAESITEIBHOCTH, B TOM YHCJIE€ HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHUU MO XMMHUHU, OCO3HAHHOTO BHIOOpA MHAMBUIYATBHON TPACKTOPUHU MPOAOKEHUS 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;



YCHENHOW MPOo(GeCCHOHATBHON JCSITEIIBHOCTY W Pa3BUTHUA HEOOXOIWMBIX YMEHHH; TOTOBHOCTH
aIanTUPOBaThCs B MPodecCHOHANBHON Cpefie;

IKO0J0rH4eCcKOro BOCIUTAHUS

OKOJIOTHYECKU 11E€JIeCO00pPa3HOTO OTHONICHHS K MPHPOJC KaK WMCTOYHUKY KH3HU Ha 3eMmiie,
OCHOBE €€ CyIIEeCTBOBAaHUS, IMOHUMAHHS IIEHHOCTH 30POBOrO U 0€30MacHOro obOpasza KHU3HH,
OTBETCTBEH- HOT'O OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHUs TpaBUJl OE€30MacHOrO IMOBEACHHs NMpU paboTe C BEIIeCTBaAaMHU, a TaKXKe B
CUTYalUsIX, YTPO- KAIOIIUX 3/J0POBBIO U )KU3HH JIIOACH;

CITOCOOHOCTH TPHUMEHSATh 3HAHMWSI, MOJydaeMble MPU M3y4e- HUU XUMUH, JJIs PEIICHHs 3aaad,
CBA3AHHBIX C OKPY)KAWOLIEH IIPU- POAHOM CpPEOM, MOBBILIECHUS YPOBHS 3KOJIOIMYECKOH KYJIBbTYpBI,
OCO3HaHUS TIO0AIBHOTO XapaKTepa SKOJIOTHYECKHX IMPOOJIeM M IMy- Ted MX PEHICHHUS TOCPEICTBOM
METOJIOB XUMHUH;

JKOJIOTMYECKOTO  MBIIUICHUSI, YMEHHUS PYKOBOACTBOBATHCA KM B  IIO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLIMAJIBHOW MTPAKTHUKE.

MeTtanpeameTHblie pe3yJabTaThl

B cocraBe MerampeaMETHBIX pe3y/lbTaTOB BBIICISAIOT 3HAUMMbIE [  (OPMUPOBAHUS
MHPOBO33PEHHUs O0IICHAayYHbIe TOHATUS (3aKOH, TEOPHsl, IPUHLIUII, TUIOTE3a, (PaKT, cCHcTeMa, MPolIecc,
OKCIEPUMEHT M JIp.), KOTOpbIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeaMerax u
MO3BOJISIFOT HA OCHOBE 3HAHWM M3 3THX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O IIETIOCTHON HAYTHON
KapTUHE MHpa, M YHUBEpPCAIbHbIC Y4eOHBIC JCHCTBUS (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pEeryJsTUBHBIC), KOTOpble oOOecneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHSI 00pa30BaTEIbHON MPOTpaMMbl O XUMHH OTPa)KaroT
OBJIQJICHUE YHUBEPCAIbHBIMU I103HABATEIBHBIMU JEUCTBUAMH, B TOM YHUCJIE:

ba30BbIMH JIOTHYECKMMH AeHCTBUSIMHA

YMEHHMEM HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM: PaCKpbIBATh
CMBIC]T XUMUYECKUX TOHSATUHN (BBIAETSATH UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTUMHU TIOHATUSMH), HMCIOJIB30BaTh TMOHATHS JUIsl OOBSICHEHHS OTAEIbHBIX (DaKTOB M SIBJICHUIA;
BBIOMPATh OCHOBAHUSI U KPUTEPHUH TSI KJIACCU(PHUKAIIMA XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIINiA,
YCTaHABIIMBATh NMPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTaMHM H3YyUYEHHUS; CTPOUTH JIOTHUECKHUE
paccyxaenus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHUH); ANaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHEM NPHUMEHATH B TMpollecce IMO3HAHUS TMOHATUS (IIPeIMETHhIE M MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, WCIONb3yeMble B XHMHH, MPeoOpa3oBBIBATH MIHPOKO
MpUMEHsIeMble B XUMHH MOJEJbHbIC TMPEACTABICHUS — XUMUYECKUI 3HAaK (CHMBOJI DJIEMEHTA),
XuMu4ecKkas GopMyia U ypaBHCHHE XUMHUYECKOW PEaKIMN — TPU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX
3a7a4; C Y4YE€TOM OTHUX MOJEIBHBIX MPEACTAaBICHUM BBISABIATH M XAPAKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XUMHUYECKUX PEaKIIUiA;, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICJACTBEHHBIE CBA3W M NPOTHBOPEYMS B H3yYa€MBIX Mpoleccax |
SIBJICHUSIX; TpeajaraTb KPUTEPUM Ui BBIABIEHUS OTUX 3aKOHOMEPHOCTEM U NPOTHUBOPEUMI;
CaMOCTOSITENILHO BBIOMpaTh CHoco0 perneHus y4eOHON 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BEIOUpaTh HanboJee MOAXOASIINN C YIETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB);

ba3zoBbIiME HcCIeT0BATENIBLCKUMH JeiCTBUSIMH

YMEHHEM HCMOJIb30BATh MMOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS, & TAKKE B
KaueCcTBe OCHOBBI I (OPMHUPOBAHMS THUIOTE3bl IO TPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHne OmbITa 1O IUJIAHUPOBAHWIO, OpPTraHU3allMd W TPOBEIACHUIO YUYEHUUYECKHX
AKCIICPUMEHTOB: yYMEHHE HAOII0JaTh 3a XOJOM TMPOIECCa, CaMOCTOSITEIHLHO IPOTHO3UPOBATH €0



pe3ynbTaT, (GopMynupoBaTh OO0OOIIEHHS] W BBIBOABI [0 pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIE0BaHMs, COCTABIIATH OTUYET O MPOJIeTIaHHON padoTe;

PadoToii ¢ undgopmanuei

YMEHHEM BBIOMpATh, aHAJTU3UPOBATh U HHTEPIPETUPOBATH UH- (DOPMAIIHIO PA3THYHBIX BUIOB U
dbopM TpENCTaBICHUS, MOJNYyYaeMyI0 W3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIIPaBOYHBIE IMOcoOus, pecypcbl MHTepHeTa); KPUTHYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHEM MPUMEHSTh pa3jMyHble METOAbl U 3alpochl MPH MOUCKEe M oTOope MHGpOpMaluuu U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JJIsi BBIMOJIHEHHUS YYEOHBIX M IIO3HABATENbHBIX 3a]ad
onpeIeIEHHOTO THUIIA; npuoodpeTeHue OTbITa B obmactu HCIIOJIb30BaHUSA
MH()OPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJAJICHUE KYJIBTYPOH aKTUBHOTO HCIIOJIH30BAHHS
Pa3IMYHBIX IMOUCKOBBIX CHUCTEM; CaMOCTOSITENILHO BHIOMpATh ONTUMANBbHYIO (GOpMY MpeacTaBlIeHUS
nH(OPMAIIMY U WUTFOCTPUPOBATH PEIlaeMbIC 3a/1a4d HE- CIIOKHBIMU CXEMaMH, TuarpaMMaMu, JPYyTUMU
dhopmamu rpadUKU U ©X KOMOMHAIIMSAMU;

YMEHHEM HCIIOJIb30BaTh U aHAIM3UPOBAaTh B TIpolecce Y4eOHOM M HCCiIeloBaTeNbCKON
NEeSTeIbHOCTH MH(MOPMAIMIO O BJIHUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3SHCTBAa M TpPaHCIOpTa Ha
COCTOSIHME OKPY>Karollel TPUPOJHOUN Cpebl;

YHuBepcaaibHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMU

YMEHHEM 3aJaBaTh BOIPOCHI (B XOJ€ IUAJIOTA W/WIH JAUCKYCCHH) MO CYIIECTBY OOCYXKIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MIPEIIOKEHUS OTHOCHTEIHLHO BBITIOJTHEHHUS IPEIOKCHHOM 3a/1a4H;

NpuoOpETEHUE OIbITa MPE3CHTAIMU PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(mabopaTopHOro ombITa, J1a00paTOpHOM pabOThl MO MCCIEJOBAHHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMM IMO3HABATEIBHOW M MCCIIEOBATEIBCKON
NEeSTeNbHOCTH TPU PEHIeHMH BO3HUKAIOIIMX TNpoOieM Ha OCHOBE yuéTa OOIUX WHTEPECOB U
COTJIacOBaHUsl TO3MIMKA (0OCYKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPIAMHAIIMS
COBMECTHBIX JIEHCTBH, OTIpE/IeTICHNE KPUTEPUEB IO OLIEHKE KaYyeCTBA BHITTOJIHEHHON PabOTHI U JIp .);

YHuBepcaabHBIMH PeryasiTUBHBIMY [1€iiCTBUSIMH

YMEHUEM CaMOCTOSITEIbHO OMPENEATh IEIH JeATEIbHOCTH, TJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JICSITEIILHOCTh, BHIOMpaATh Hanboee
s heKTHBHBIE CIOCOOBI PelIeHUsT yYeOHBIX U MO3HABATEIBHBIX 3a/a4, CAMOCTOSTEILHO COCTABIATh WU
KOPPEKTUPOBATh MPEJI0OKEHHBIN alrOPUTM JEUCTBUI NPU BHINOJHEHUU 33JaHUN C YUETOM MOJTYyUECHUS
HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pEaKUHUAX; OIEHUBATh COOTBETCTBUE
MOJIYYEHHOT'O pe3yJIbTaTa 3asiBJICHHOM LIeJIH;

YMEHHUEM HCII0JIh30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPEJIaraeMbIe B YCIIOBUM 3a/TaHHH .

IIpeamMeTHbIE pe3yJbTaThl

B cocraBe npeaMeTHBIX pPE3yIbTaTOB IO OCBOEHHUIO  O0S3aTENBHOIO  COJAEPIKAHUA,
YCTaHOBJICHHOTO JTaHHOW MPHUMEPHON pabodeil MporpaMMOl, BBIIEISIOT: OCBOSHHBIC O0YUYarOIIUMHUCS
Hay4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI ACWCTBUM, crienuduueckue As MPeAMETHON 00IacTi «XUMUS»,
BUJBI JICATEIHHOCTH TIO TOJTYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIpEeTAINH, MPeoOpa3oBaHHUIO U
MIPUMEHEHHIO B PA3TTUYHBIX YU€OHBIX M HOBBIX CUTYAIUSX .

[TpenMeTHBIC pe3yabTaThl MPEACTABIEHBI MO TOJaM O0YYEHHS U OTPaKalT cHOpPMUPOBAHHOCTH
Yy OOYJarOIIUXCS CICTYIOITUX YMEHUMN:

PacKpbIBaTh CMBICT OCHOBHBIX XWUMHUYECKUX TOHSTHI: aTOM, MOJICKYJIa, XUMUYECKHI AJIEMEHT,
MIPOCTOE BELIECTBO, CJIO)KHOE BEIECTBO, CMeCh (OAHOPOJHAS M HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Mmacca,
MaccoBasl JIOJIsl XHMHYECKOro »3Jie- MEHTa B COEAMHEHHM, MOJIAPHBIA OOBEM, OKCHJ, KHCIIOTa,



OCHOBAaHHWE, COJlb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHUS, XUMHUYECKas peakuus,
KJIacCU(UKALUS PEaKIUN: PeaKIIMA COSANHCHHUS, PEAKIINH PA3JIOKCHUS, PEaKIIUU 3aMEIICHUsI, PEaKIIUU
oOMeHa, IK30- U IHAOTEPMHUYECKUE PEAKIUH; TEIUIOBON A((EKT peakiuu; siApO aroMma, AJICKTPOHHBIN
CIION aToMa, aTOMHas OpOWTaNb, paJMyC aroMa, XHMHYECKas CBs3b, MOJSAPHAsS U HEMOJIsIpHas
KOBAQJICHTHAsI CBsI3b, WOHHAsl CBsI3b, HOH, KAaTWOH, aHHOH, pPAacTBOpP, MaccoBas JIOJisl BeIleCcTBa
(mpolleHTHAs KOHILEHTpaLKs) B paCTBOPE;

WJUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATHUM W NPUMEHSATH 3TU IMOHATHSA
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJUKY JJIsi COCTaBieHHS (QOpMyJ BEUIECTB U YpaBHEHUU
XMMHYECKUX PEAKIIUI;

OTIPE/ICIIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX;, CTENEHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, NPHHAUICKHOCTh BEIIECTB K ONPEISICHHOMY KJIaccy
COeIUHEHUN To QopMmynaM; BHJ XUMHYECKOH CBs3M (KOBAJICHTHAs W HMOHHAs) B HEOPTaHHYECKUX
COEJIMHEHMUSIX;

packpbiBaTh cMblica [lepuoanueckoro 3akona /JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JIEMEHTOB OT UX moJiokeHus: B [lepuoanueckoii
CUCTEME; 3aKOHOB COXpaHEHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJEKYJISIPHOTO
VYeHHUs, 3aKoHa ABOTaJIpo; ONHCHIBATH M XapakTepu3oBarh TabmuuHyto ¢opmy Ilepuoaudeckoit
CHUCTEMBbI XMMHYECKUX AJIEMEHTOB: Pa3JIMuaTh MOHATHS «IJ1aBHas nmoAarpynna (A-rpymnmna)» u «modboyHas
noarpymnmna (b-rpymma)», Maneie U OOJbIINE IEPHOJIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabimne «llepuonmueckas cucremMa xumudeckux snemeHToB J[. M. MenzaeneeBa» C YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsj siapa, oOIIee YUCIO
ANIEKTPOHOB U paclpeAesieHUe X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA; XUMHUYECKHE PeaKluu
(0 YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY A (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPK/Iasi OMHCAHUE TPUME- pPaMH MOJCKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMHYECKUX
peaKIunii;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTM OT HX KauyeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH TIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEUIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOT0 dJIeMeHTa 1Mo GopMylie COSANHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 0 YPAaBHEHHUIO XMMUYECKOMN peaKIuu;

MPUMEHSATH OCHOBHBIE ONEPALUH MBICTUTENBHON I€ATEIbHOCTU — aHAJIU3 U CUHTE3, CPABHEHHE,
00001IeHHE, CHCTEMATH3aIIUI0, KIAaCCU(UKAIUIO, BBISBIICHUE MPUYNHHO-CIIECTBEHHBIX CBSI3eH — IS
M3y4YeHHUs CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIUH;, €CTeCTBEHHO-HAYYHBIE METOJbl MO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNE, MOICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);

CJIeIOBAThH TMpaBUJIaM TMOJB30BAHUS XUMUUYECKON TIOCY0N U JIaOOpaTOpPHBIM 000pYJIOBaHUEM, a
TaKKe TpaBUIaM oOOpalleHUs C BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSMH IO BBITIOJTHEHHUIO
1ab0pPaTOPHBIX XMMHYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA
W KHUCJIOpOJia), IPUTOTOBJICHUID PACTBOPOB C OINPEACIEHHOW MAacCOBOM [0JIed pacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATH M MPOBOJUTH XUMHMUYECKHE HKCIIEPUMEHTHI O PAcCHO3HABAHHIO PACTBOPOB
meJoued ¥ KUCIIOT ¢ TOMOIIBIO.

COAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

HCpBOHa‘IaJ'II)HI)Ie XHUMHUYCCKUEC ITOHATHUA



[Ipenmer xumuu. Posib XxuMuM B XKU3HU 4YenoBeka. Tena u BemectBa. dusznyeckue CBOMCTBA
BELIECTB. ArperaTHOE COCTOsIHUE BellecTB . [loHaTre 0 MeToAax No3HaHUs B XUMUU. XUMHUSI B CUCTEME
Hayk. Uuctble BemecTBa u cmecu. CriocoObl pa3fesieHns cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31€MEHTbl. CUMBOJIBI XMMHUYECKHX 3JIEMEHTOB . [IpocThie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas (opmyia. BaleHTHOCTb aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOcHUTENbHAsE aTOMHass Macca. OTHOCHTeIpHAs MOJIEKYJsIpHas Macca. MaccoBas
J0JIs1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

dusnyeckue U XUMUYECKHE ABJICHUA. XMMUUYECKas PEaKLUs U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BemlecTB. XHUMHUYecKHe ypaBHeHUs. Knaccudukanus XUMHUECKHMX peakuuil (CoeauHeHus,
pas3ioKeHus, 3aMelIeHus, 0OMEHa).

XUMHUUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYAOH, C mpaBwiaMu paboThl B
nabopaTopun W TpUEMaMu OOpaimieHust ¢ J1abopaTOpHBIM O0OPYAOBAaHHEM; H3yYCHHE W ONHCAHUE
¢u3n4ecKux CBOMCTB 00pa3lloB HEOPraHWYECKUX BeLIeCTB; HaOmroneHue (u3nueckux (MJIaBieHUE
BOCKa, TasHUE JIbJa, PAaCTUPAaHUE caxapa B CTYIKE, KUIIEHHE M KOHAEHCAIMs BOJIbI) U XMMHUYECKHX
(ropeHue cBeud, NPOKAJIMBAHUE MEAHOM HPOBOJOKM, B3aUMOACHUCTBUE Mella C KHUCIOTOH) sIBIEHUM,
HaOJIIOZICHWe W ONUCaHHE MPU3HAKOB IMPOTEKAHUS XMMHUYECKMX peakuuid (pas3jiokeHue caxapa,
B3alMOJICIICTBUE CEPHOW KHC- JIOTBI C XJOpHAOM Oapusi, pasioxeHue ruapokcuaa meau(ll) mpu
HarpeBaHWH, B3aMMOJICHCTBHE jkeie3a ¢ pactBopoMm comu Meau(ll)); mzyuenue cnocoOOB pasneneHus
cMmeceil (C TOMOIIbIO MarHumra, (UIBTPOBAHWE, BBIAPUBAHWE, IUCTWIUIALMS, Xpomarorpadus),
IIPOBEJICHUE OYMCTKHU [MOBApPEHHOMN COJIM; HAaOJIO/IEHWE M OMHMCAHME PE3YJIbTaTOB IPOBEJIEHUS OIIBITA,
WUTIOCTPUPYIOILETr0 3aKOH COXPaHe- HUsl MacChl; CO3/1aHue MO/IEIeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baxxneimune npecTaBuTeN I HEOPraHUYECKUX BEILIECTB

Boznyx — cmecy razos. CocrtaB Bo3ayxa. Kucimopon — 3JI€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue kucioposa B Npupojae, (puU3MUECKHe M XMMHUYECKHE CBOMCTBA (peakiUu TOpPEeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrnocoObl MosyueHHs Kuciopoja B jabopaTopuu "
npoMbliieHHocTH.  KpyroBopor kuciopona B mpupone. O30H — aioTponHas MoauuKanus
KHMCJIOPOJIA.

TeroBoit  3ddexT XUMHUUECKONM peakluHM, TEpPMOXMMHUYECKHUE YpaBHEHHS, DJK30- U
SHAOTEPMHUUYECKHE PEaKIMK. TOMINBO: yrojib U METaH. 3arpsi3HeHHEe BO3/yXa, YCHJIEHUE MapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOS .

Bonopon — snemeHT u npoctoe BemecTBo . Haxoxxaenue Bogopoaa B npupojie, Gpuzndeckue u
XMMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0B! NomydeHus . Kuciaots! u conu .

KosanuyectBo BemecrBa. Mons. MonsipHas macca. 3akoH ABorazpo.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak  pactBoputrens . PactBopsl . HacwlmeHnHble un
HEHACBIIICHHBIE PacTBOPHI . PacTBopuMoOCTh BemecTB B Bojie. ] MaccoBast 101 BEeIecTBa B PacTBOPE .
Xumuye- ckue cBoicTBa BOAbl . OcHOBaHusA . Poib pacTBOpOB B MPUPOAE M B JKU3HH YEIOBEKA .
KpyroBopot Bozs! B ipupoie . 3arpsAi3HEHUE PH- POAHBIX BOJ . OXpaHa U OYMCTKA NPUPOJHBIX BOJ .

Knaccupukauusi Heopranmvyeckux coeaquHeHui. Oxcuapl. Kraccudukanus oKcHIoOB:
cojieoOpa3zymone (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecosieoOpasyrome. HomeHnkiatypa
OKCHJIOB (MeXIyHapoAHas U TpuBHanbHasi). dusnueckne M XUMHUYECKHE CBOICTBa OKCHJIOB.
[Tonydyenue okcHIOB.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBaHu# (MeXAyHapoiHas U TpuBHalibHas). Pu3nuecKkue U XUMUUYECKHE CBOWCTBA
ocHoBaHwuil. [TonyueHrne ocHOBaHUM.

Kucnotsl. Knaccugpukanus kucnot . HomeHkiatypa Kucior (MeXIyHapoAHas U TPUBHAIIbHAS) .



du3nyecKrue U XUMUYECKHe cBoicTBa KucioT. Psag aktuBHoctu metaimioB H. H. bekerosa. [Tonyuenue
KHCJIOT .

Comn . Homenknarypa coseli (MexayHapoiHass M TpuBHaibHas). Pusznyeckue u
XMMHYECKHUE CBOWMCTBA conel . [lomyuenue coiei .

['eneTnueckas CBA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COCTUHEHUN .

XMMHYECKHI IKCIEPUMEHT: KaYeCTBEHHOE ONPEJIEICHUE CONEPKAHUS KUCIOPOJa B BO3JYXE;
MoJiyueHue, coOupaHue, pacro3HaBaHME M HW3YYEHHE CBOMCTB  KHCIOpOAa; HaOoleHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOJOM M YCJIOBHS BO3HMKHOBEHHUS W IIPEKpAIlEHHs] TOPEHHS
(moxapa); o3HaKOMJIECHHE ¢ O0pa3laMH OKCHIOB M ONUCAHUE WX CBOMCTB; MOJY4YeHHE, COOMpaHUE,
pacno3HaBaHUE W M3yYEHHE CBOMCTB BOJOpoaa (TOpeHHE); B3aUMOJCHCTBHE BOJOpPOJA C OKCHIOM
veau(Il) (BO3MOKHO  HCIONB30BAaHWE BUACOMATEPUANIOB); HAONIOJACHHE OOpa3loB  BEIIECTB
KOJIMYECTBOM | MOJIb; UCCIIEIOBaHUE OCOOCHHOCTEH PacTBOPEHUsSI BEIIECTB C PA3IMUHON PACTBOPUMO-
CTBIO; TNPHUIOTOBJIICHHE pPAaCTBOPOB C OINPEACIEHHOM MacCOBOM JIOJIEM pPAaCTBOPEHHOIO BEIECTBA;
B3aMMOJICIICTBIE BOJBI C MeTalaMH (Ha- TpUeM U KaiublueM) (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATepHa- JIOB); OMpEJCIICHHE DPACTBOPOB KHCIOT U MIeNo4ed C TOMOIIbI0 HH- JUKAaTOPOB;
UCCleIoOBaHie O0pa3I[0OB HEOPTAaHUYECKUX BEIIECTB pa3- JUYHBIX KJIAcCOB; HAOIIOJCHHE H3MEHEHUS
OKpPACKH MHJIMKATOPOB B PACTBOPAX KHUCIOT U IIeNoueii; u3yueHue B3aumoaeicteus okcu- aa meau(ll) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHCIOT C METaUlaMH, pPEaKUuid HEeUTpamu3aiuu; IMOoJTydeHUE
HEpPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO METajlyla JAPYIMM M3 pacTBOpa COJH; PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BaxkHel1me Ki1acchl HEOPraHUYECKUX COSAMHEHU .

Hepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuyeckux 3jemenros /I, H.
MenpeneeBa. CTpoeHHE aTOMOB.

Xumnueckas cBA3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

[lepBble MOMBITKH KiIacCU(PHUKAIUU XMUMHUYECKUX diieMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIENIOUHbIE W IEJI0YHO3e-METbHBIE METAJUIbl, TAJOT€Hbl, HHEPTHBIE Ta3bl) . DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI i TUAPOKCUIBI .

ITepnonnueckuit 3akoH . [lepuogudeckas cucrema xumudeckux ieMeHToB /[ . . Menneneesa.
Kopotkonepuoanas u apmunHonepuoanas ¢popmbl [leproandeckoil cUCTEMbl XUMHUYECKHUX 3SJIEMEHTOB
. . Menneneesa. [lepronbl u rpynmbl. @U3HUECKU CMBICHT MOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOIa
Y TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atomMHbIX saep. M3orombl. DnekTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX
obonouek aToMoB mepBbiX 20 xuMuyeckux snemeHToB llepuonnueckoit cucremsl [[. Y. Menneneena.
XapakTepucTuKa XHUMHYECKOT0 3J€MEHTa o ero mnojioxeHutro B Ilepuoamueckoit cucreme Jl. WM.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJdyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAUIMYECKHX H
HEMETAJUTMYECKUX CBOWCTB TIO TpynmaM H TepuojaaM. 3HadeHue [lepuoguveckoro 3akoHa W
[Tepuoanueckoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB JIJIs1 pa3BUTHUS HayKu U nipakTuku. J[. 1. MenneneeB
— Y4YEHBIN U TpakIaHHH.

XuMnueckas CBSI3b. KoBanentnas (monsipHas u HEMOJISIPHAsI) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okucieHus
1 BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

XuMH4YeCKHii IKCIEPUMEHT: WU3y4YeHHE OOpa3loB BEIIECTB METAUIOB M HEMETaJlIOB;
B3aMMOJICHICTBHE THUIAPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT W IIEJOYEH; TMPOBEJACHUE OIBITOB,
WUTFOCTPUPYIOMIUX  TPUMEPHl  OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIX PEakiuid (TOpeHue, peakiuu
pa3oKEeHUs, COSTMHECHHUS ).

MexnpeaMeTHbIe CBS3H



Peanuzanus MeXNpeAMETHBIX CBA3€H TMpPH HW3YYEHHH XHMHUHU B § KJIacC€ OCYIIECTBISETCS

4Cpe3 HUCIIOJIb30BAaHHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTI/IP'I, TaK H HOHSITPIﬁ, SABJIAFOIUXCA

CUCTCMHBIMU IJId OTACIIBHBIX NPCAMETOB €CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIC IMOHATHS: HAy4YHBIA (AKT, TUIOTE3a, TCOPHsI, 3aKOH, AHAIU3,

CUHTE3, KIacCHU(UKAIUs, NEPUOANIHOCTh, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, W3MEpPEHUE,

MOACIb, ABJICHUC.

®dusuka: Marepus,

aToM, OJJIGKTPOH, IIPOTOH,

HEUTPOH,

WOH, HYKJIHUJ, HW30TOIIBI,

pPaaoaKTUBHOCTh, MOJICKYJIA, BJIGKTpI/ILIeCKI/Iﬁ 3apsad, BEUIECTBO, TEIIO, 06’béM, arperaTHo€ COCTOSAHHUEC

BCIIECTBA, Ias, (1)PI3PI‘I€CKI/IG BCJIIMYMHBI, CIUHUIBI U3MEPCHUA, KOCMOC, ILIIaHCTEI, 3Bé3I[BI, Comnnre.

buonorus: ¢porocunres, npixanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJIE3HbIE HCKOMAeMbIe,

TOIUIMBO, BOJHBIE PECYPCBHL.

8 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

(2 u B HEmemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

[ IpuMepHBbIE TEMBI,
[PACKPBIBAIOLIUE TaHHBII
pa3fel mporpammel,

1 KOJINYECTBO YacoB,
OTBOJMMOE Ha UX U3YUEHHE

(OCHOBHOE COJIEp>KaHHE

OCHOBHBIE BUBI AEATEITHHOCTH
00yJaroIIIXCs

Paznen 1. [lepBorauanbHbie XuMudeckue moHATHS (20 1)

Tema 1. XuMust — BakHas
00J1aCTh €CTECTBO3HAHUS U
MPAKTHYECKOH e TeNbHO- CTH
ueIoBEKa

(5 1)

[IpeameT xumuu . Posib XUMUH B )KU3HU
YeoBeKa . XUMHUSI B CHCTEME HAYK .
MeTo/ 16 TO3HAHUS B XUMUH .

Tena u BemwecTBa . PU3nyeCcKue
CBOIICTBA BElIECTB . ArperarHoe
COCTOSIHUE BelIecTB . UNCThIE BElIecTBa
1 CMECH .

Crioco0ObI pazjeneHus cMmeceit . dusunde-
CKHE M XUMHUYECKUe siBieHus . [Ipu3nHa-
KU U YCIIOBHS IPOTEKAHUS XUMHUECKUX
[peaKLUi .

3HAKOMCTBO C TpaBUIaAMH
Oe30rmacHOCTH U MpUéMaMu padoTHI B
XMMUYECKOH J1a00paTopyH .
/leMoHCTpanuu

1 . JlaboparopHoe obGopynoBaHue .2 .
PazinnynHble BUIbI XUMHYECKOH MTOCY 1B
3 . OOpa3IILl BEMIECTB .

4 . CniocoObl paznienenus cMecelt ((huib-
TpOBaHWE, BHIIAPUBAHUE, TUCTHILIS-
Lus1, XpoMaTorpadusi) .

JlabGopaTopHbie U paKTHYECKHE PabOThI
JlaGopaTopHBI€ OIBITHL:

Onucanne GU3NIECKUX CBONUCTB
BelecTs . Paznenenue cmecu ¢
MOMOIIbI0 MarHuTa . [IpakTryeckue
paboThI:

Ne 1. IlpaBuna paboTel B J1a00OpaTOpUH
1 IPUEMBI 0OpaITICHHS C JJA00PaTOPHBIM

000pyIOBaHUEM .

6 PackphIBaTh CMBICIT U3y4aeMbIX MOHATUN

6 PackpbiBaTh posihb XUMHH B TIPUPO/IE
PKU3HU YeJI0BeKa, €€ CBSI3b C IPYTHMHU
HayKaMH .

6 Pa3nnuaTth YMCTHIE BEIIECTBA U CMECH;
0JTHOPOJIHBIE U HEOAHOPOIHBIE CMECH .

6 Pazimyath pu3nUecKue U XUMHYECKUE
SIBIICHUS .

6 OrpenensTh MPU3HAKH XUMHYECKAX
[pEaKIUi ¥ YCIOBUS UX MPOTEKAHUS .

6 CremoBath MpaBUIaM MOTH30BAHUS
XUMHYECKOH MOCY0N U Ta00PaTOPHBIM
000pyIOBaHUEM, a TAKIKE NPaBUIIAM
oOpalleHus ¢ XUMHUYECKUMH Bellle-
CTBAaMH B COOTBETCTBHH C HHCTPYKIIMSI- MU
10 BBITIOJTHEHHIO MPAKTUIECKUX padoT . 6
ITLnanupoBaTh U MPOBOJAUTH XUMHUYE- CKUI
PKCIIEPUMEHT 110 U3YyYEHHUIO ¥ OIHCAHUIO
(br3nuecKuX CBOMCTB BEUIECTB, CIIOCOOOB
pa3ieneHus cMecei BEIIECTB .

6 Vcronib30BaTh NP BBHITOJHECHUH
YIeOHBIX 3a/IaHUH U B ITpOIEcce
HCCIIEI0BATENBCKON ACATEILHOCTH
HAy4JHO-TIONMYJIAPHYIO JTUTEPATypy
XUMHUYECKOTO COACPIKAaHMUs, CIIPABOY- HbIC
MaTepuaibl, pecypcsl HTEpHETA |

6 BricTpanBaTh pa3BEPHYTHIC MUCHMCH-
HEBIC ¥ YCTHBIC OTBETHI C OIIOPOH Ha

nHpOPMALIMIO U3 YUeOHUKA U CIPaBOY-




No 2 . Paznenenue cMecelt (Ha mpumepe
OYHMCTKHU TIOBAPECHHOM COJIH).

HBIX MaT€pUAIOB, FPAMOTHO HUCTIONB30-
BaTh MU3YUYEHHbIN MOHATUMHBIN anmapat
Kypca XUMHH

Tema 2. BemtectBa
1 XUMUYECKUE PCaKITUH
(15 9)

IATOMBI 1 MOJIEKYJIBI . XHMHUYECKHE
DIIEMEHTHI . 3HAKH (CUMBOJIBI) XUMUYE-
CKUX 3JIEMEHTOB . [IpocTble u croxHbIe
BellecTBa . ATOMHO-MOJIEKYJISIpPHOE
YIEHHE .

Xumugeckas popmyna . BameHTHOCT
ATOMOB XMMHYECKUX AJIEMEHTOB . 3aKOH
[MOCTOSTHCTBA cOCTaBa BemlecTB . OTHOCH-
TeabHasl aTOMHas Macca .
OTHOCHUTENbHAS MOJIEKYJISIPHAS Macca .
MaccoBast 7051 XUMHUYECKOT0 3JIEMEHTa
B coeuHeHnM . dusznueckue u
XUMUAYECKUE SIBICHUS .

Xumuueckass peakuus . [IpuzHaku

1 YCJIOBHUA MPOTCKAHUA XUMUUYCCKUX
peakuuii . XuMUYECKUE YPaBHEHHUS .
Tunsl XUMUYECKUX peaknni (coennHe-
HUSI, Pa3JIOKECHUS, 3aMEIICHHsI, 0OMEHa) .
3aKOH COXPAHEHHS MacChl BEIIECTB .

M . B . JIoMOHOCOB — y4Y€HBII-3HLUKIIO-
ECINCT .

JleMoHCTpanmuu

Dusnueckue SBIeHUs (pacTUpaHue
caxapa B CTyIIKE, KUIIEHUE U KOHJIEHCa-
1M BOABI U T . 1T .) .

XuMHUUECKHE SIBICHUS (TOPEHUE CBEYH,
pas3yio’keHHe caxapa, B3auMOJIeHCTBHIE
CEpHOI KUCIIOTHI C XJIOPUAOM Oapusi,
paznosxenue ruapoxcuaa meau(ll), B3a-
MMOJEHCTBHE JKeJle3a ¢ CEpoi, B3auMo-
MEefCTBHE XKelle3a C paCTBOPOM COJTH
memu(ll)) .

OnbIT, WITIOCTPUPYIOLINK 3aKOH COXpa-
HEHHS MacChl .

JlabopatopHble 1 IPAKTUYECKUE PAOOTHI
JlaGopaTopHbIE OMBITHI:

[Tpumeps! pu3nUecKuX SBICHUH (TI1aB-
ITeHrue BOCKA, TasHUE JIbJIA) .

IIpuMepsl XUMUYECKUX SIBICHUN
(MpokanMBaHUE MEIHOW MPOBOJIOKH,
B3aMMO/ICHICTBUE MeJla C KHCIIOTOM) .
Mojienn aTOMOB ¥ MOJIEKYIT .
Brruucnenus

OTHOCUTEIIbHOW MOJIEKYJIIPHON MacChI
BEIIECTB;

MacCOBOH JI0JIM XMMAYECKOTO AJIEMEH-
ra 1o GopMyJsie COeJUHEHHS

6 [IpuMeHSITh ecTeCTBEHHO-HAyYHbIE
METOZBI TO3HAHMUS (B TOM YHUCIIE
HaOJI01eHUEe, MOAEIUPOBaHHE, IKCIIe-
[PUMEHT) U OCHOBHBIE OIlepaluu
MBICIMTENEHON AEATENLHOCTH (CpaBHE-
HUe, KTacCuUKaIus) sl U3yIeHUS
BEIIECTB U XMMUYECKUX PEAKLIUH .

6 PackpbIBaTh CMBICT H3y4aeMBbIX TOHATHIH
1 3aKOHOB M IPUMEHSATH 3TH MOHSATHSI IPH
OTIMCAHWU CBOICTB BEILECTB U UX
[pEBPALLCHUM .

6 Paznnuars pu3nuecKkue 1 XUMHYECKHE
SIBIICHHS, OOBSCHSTD UX CYIIHOCTh C TOUYKH
3pEHHS aTOMHO-MOJICKYJISIPHOTO YICHUS .
6 OnpenensaTh IpU3HAKH XUMHYECKIX
[pEaKHii, YCIOBHS UX NPOTEKAHUS

6 OOBSICHITH CYITHOCTh (PU3NIECKUX U
XUMWYECKUX SBJICHUH C TOUKH 3PCHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHS .

6 KnaccudummpoBars XuMHIeCKHE
[peakuuu (110 YUCIIy U COCTaBy pearupy-
FOIINX 1 00pa3yOIINXCS BELIECTB) .

6 CocTaBiaTh GOpMYITBI OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U ONPEAETATH
BAJICHTHOCTB TI0 )OPMYJIaM BEIIECTB .

6 PaccraBisats k03()(HUIMEHTH B ypaBHE-
HUSIX XUMHUYECKUX PEaKIHi .

6 CrenoBath MpaBUIaM MOJTH30BAHUS
XUMHYECKOH Mocy101 1 1a00paTopHbIM
000pYZIOBaHUEM, & TAKXKE MPaBUIIaAM
oOpallieHus ¢ BEIIECCTBAMH B COOTBET-
CTBHH C MHCTPYKIIUSIMH TI0 BBIITOJTHE- HHIO
1a00paTOPHBIX XMMUYECKUX OIIBITOB .

6 Vcionp30BaTh MU BHIMOTHEHUHU
yueOHBIX 3aJIlaHHIi U B TIpOIIeCcCe
MCCIIEI0BATEIbCKOM NESITEIbHOCTH
HAYYIHO-TIONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJIEPKaHus, CIIPABOY- HbIE
MaTepuabl, pecypcbl IHTepHeTa .

6 BricTpanBaTh pa3BEPHYTHIE TUCEMEH-
HBIC 1 YCTHBIE OTBETHI C OIIOPOH Ha
MHPOPMAIINIO U3 YUeOHUKA B CIIPABOY-
HBIX MaTepHaioB, TPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN IOHATUIHBIN anmnapaT
Kypca XUMHH

Paznen 2. Baxxnelinime npejcTaBuTe N Heopraundeckux Bemiects (30 q)




Tema 3. Bo3ayx. Kucnopon.
[TousTHe 00 OKCHIAX

(5 9)

Boznyx — cmeck razos . Coctas
Bo3ayxa . Kuciopoa — 35eMeHT u
rpocToe Berie- cTBO . O30H —
AIJIOTPOMHAs MOAN(UKA- KIS KUCIOPOIa
. Haxoxnenue kucmopo- 1a B mpupoe,
(hm3nYecKue U XHMHUYe- CKAe CBOMCTBA
(peakyy OKHUCIIECHUS, TOpEHHE) .

'V croBUsI BOSHUKHOBEHUS H
npexparierns ropeans . [lonsTue

00 oKcHaax .

CriocoObI MOTy4YeHUs KHCIOpoaa B
mabopaTopru M MPOMBIIIIEHHOCTH .
[Ipumenenue kucnopona . Kpyrosopot
KHCIIOpOJia B IIPUPOJE .

TermnoBoit 3G (HEeKT XUMHUIECKOH peak-
[IUH, IOHSITHE O TEPMOXHUMUYECKOM
YPaBHEHUH, SK30- U SHAOTEPMHUIECCKHX
[PEAKIHSIX .

TormmuBo (HedTh, yroib M METaH) .
3arpsi3HEHNE BO3/IyXa, CIOCOOBI €To
[IPEAOTBPALICHUS . Y CUIICHUE TAPHUKO-
BOTO 3(pexTa, pa3pylieHne 030HOBOTO
cI1os1 .

JleMoHCTpanmuu

BzanmogeiictBue dochopa, ceps

1 JKelie3a ¢ KHCIOPOoIoM (BO3MOKHO
MCIIOJIb30BaHNE BUICOOTIBITOB) .
OnpeneneHre copep)KaHus KUCIIOpoja
B BO3/yXEC .

ONBITHI, IEMOHCTPUPYIOLIHE YCIOBHS
BO3HUKHOBCHUS U MPEKPALICHUA
TOPEHHS .

JlabopaTopHbie U IpaKTHYECKHE PabOTHI
JlaGoparopHbiii onbIT: O3HAKOMIICHHE C
oOpa3mamu okcuoB . [IpakTuyeckas
pabora:

Ne 3 . TlonydeHue u coOupaHue KUCIOPO-
1a, U3y4eHHE ero CBOMCTB . Brruucnenus
— MOJIEKYJISIPHOM MacChl KHCIOPOaa

1 030HA HA OCHOBAaHWHU aTOMHOHN MacChl
XMUMHYECKOTO DJIEMEHTA

6 PackpbIBaTh CMBICT U3y4aeMbIX TOHITHN
1 IPUMEHATH 3TH NOHATHS IPU OIUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILECHUH .

6 XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO31yXa, pU3nUecKue U X1- MUIECKHE
CBOWCTBA KHCJIOPOJa, CIOCOOBI €ro
MOJTy4YEHUs], IPUMEHEHUE U 3HAUCHHUE B
[IPUPOJIE U )KU3HU YeJIOBEKa .

6 CpaBHUBATH PEAKITUH TOPCHUS U
MEJUIEHHOTO OKUCIJICHUS .

6 Cobupats mprUOOPHI AJIs MOTYICHUS
KHCJI0poza (BEITECHEHUEM BOJIBI U
BO3IyXa) .

6 PacriozHaBaTh OMBITHBIM MTYyTEM
KHUCIIOPOZ .

6 cnonp30BaTh XUMUYECKYHO CUMBOJIU-
Ky JUIs COCTaBIIeHUs1 (JOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUYE- CKUX
[pEaKIil C ydacTHEM KUCIOpOAa .

6 OOBSCHSTH CYIHOCTh KOJOTHUSCKUX
npo0JjieM, CBSI3aHHBIX C 3arpsI3HEHUEM
BO3AYyXa .

6 CrieoBath TipaBriIaM Oe301macHo pabo-
THI B JIAOOPATOPHUHU TIPH UCIIOIB30BAHUH
XMUMUYECKOH 1ocy bl ¥ 000pyI0BaHus, a
TaKKe MpaBUJIaM OOPAILCHUs C TOPIOUYUMHU
BEIICCTBAMU B OBITY .

6 [ImannpoBaTh U OCYIIECTBIATH Ha
[PAKTUKE XUMHUYECKHE IKCIIEPUMEHTBI,
[POBOJIMTH HAOJIOJICHNS, JIENIATh BBIBOJIBI
M0 pe3yJbTaTaM KCIEpH- MEHTA .

6 YdacTBOBaTb B COBMECTHOM paboTe B
rpymIe .

6 Vcrionb30BaTh MPU BHITOTHEHUH
yueOHBIX 3aJIlaHHId U B TIpOIIECcCe
HCCIIEI0BATEIbCKOM JesITeIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 CO/Iep KaHus, CIPaBOY- HbIE
MaTepHaisl, pecypcsl HTEpHETa .

6 BoicTpanBaTh pa3BEPHYTHIE TMCEMEHHBIC
1 YCTHBIC OTBETHI C OTOpPO Ha MHPOpMa-
LU0 U3 yYeOHUKA U CIPAaBOYHBIX MaTe-
[pHaJIOB, TPAMOTHO UCIIOJIb30BaTh U3y4YeH-
HBII IOHATHWHBIN annapar Kypca XUMHH

Tema 4. Bomopon. [lonsitue o
KHCIIOTaX U COJISX

(5 1)

Bonopoa — 351eMEHT U TPOCTOE BEIlIe-
cTBO . Haxoxxnenue B mpupoe, puzmnue-
CKHE U XUMUYECKHE CBOMCTBA (Ha
[prUMepe B3aUMOJIEUCTBUA C HEMETalIa-
MU 1 OKCHUJIAMH METAIJIOB), TPHUMEHE-
HUE, CITIOCOOBI TIOTYYCHUS .

[ToHsITHE O KUCTIOTaX U COMSIX .
/leMoHCTpanuu

[lomyuenue, coOnpaHue U pacrio3HaBa-
HHE BOJOPOJA .

["openue Bogopoaa .

B3anmoeiicTBre BOJIOPOJia C OKCHIOM

meau(ll) .

6 PaCKpBIBaTB CMBICJT U3y4a€MbIX ITOHA-
TUH U IPUMEHATH 3TH NOHATHS IPU
OTIMCAHNM CBOMCTB BEILIECTB U UX
[pEBPALLCHUH .

6 XapakTepn30BaTh (OIHICHIBATH)
(bu3nUecKre 1 XUMHYECKHE CBOHCTBA
BOZOPOJa, CIIOCOOBI €T0 MOMyYeHHs,
[PUMEHEHNE .

6 Cobupats mpuOOp I NOITY4EHHS BOJIO-
poza .

6 Vcrionb30BaTh XUMHUYECKYIO CHMBO-
JIMKY 17151 COCTaBIeHHs (YOpMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUYECKUX




JTabopaTopHble 1 IPAKTUYECKUE PAOOTHI
JlaGopaTopHbIii ombIT: B3anMopeiicTBue
KHUCIIOT ¢ MeTalutami . [IpakTuyeckas
pabora:

Ne 4 . Tlomydenue u coOupanne
BOJIOPOa, U3yUYEHUE €TO CBOICTB .
Brruncienus

— MOJIEKYJISIPHOM MacChI BEIIeCTBa Ha
OCHOBaHWH aTOMHOW MacChl XUMHUYe-
CKHX 3JIEMEHTOB

[peakui ¢ y4acTUEM BOJIOPO/IA .

6 CiemoBath mpaBuiIaM 0€30TacHOM
[pa0OTHI B 1a0OpaTOPUH MTPH UCTIOJb-
30BaHWUU XUMUYECKOW TOCY b U
000pyIOBaHMS, a TAKKE MTPaBHIaAM
oOpareHus ¢ TOPIOYNMH BEIIECTBAMU B
ObITY . 6 ITaHUPOBATh ¥ OCYIIECTBIISATH Ha
MIPAKTHKE XUMUIECKHE IKCIIEPUMEHTHI,
[IPOBOANTH HAOJIOACHHUSA, I€TIaTh BEIBOIBI
10 pe3yJibTaTaM SKCIICPUMEHTA .

6 YdacTBOBaTh B COBMECTHOH paboTe B

rpymnie

Tema 5. KonmnuecTBeHHEBIE
OTHOIIIEHUS B XUMHUU
(4 1)

KonuuectBo BemnecTBa . Mosb . Modisap-
Has Macca . 3akoH ABoraapo . Mosip-
HBIH 00BEM ra3zoB . Pacuérer mo xumuye-
CKHM ypaBHEHUSM .

JleMoHCTpanus

O0pa3ibl BEIMECTB KOJTUIESCTBOM 1 MOJIb

Brraucnenus

00BEMA, KOJTUYECTBA BEIIECTBA rasa 10
€ro U3BECTHOMY KOJIMYECTBY Bellle- CTBa
i 00BEMY;

00BEMOB ra30B 110 YPAaBHEHUIO PEAKITUH
Ha OCHOBE 3aKOHA 00BEMHEIX
OTHOIIICHUH Ta30B

6 PackppIBaTh CMBICT H3y4aeMbIX ITOHITHN
Y IPUMEHSATH 3TU TIOHATHS, a TaKXKe
M3y4EeHHBIE 3aKOHBI U TEOPHH AJIS
[peIIeHns] PacYETHBIX 3aad .

6 BEIYHCIATE MOJSIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BELIECTBa, 00bEM rasa, Maccy
BEIIECTBA;

6 [IpoBOAUTH pacy€Tsl O ypaBHEHUSIM
XUMHUYECKUX peaKIil: KOJHYecTBa,
00BbEMA, MAcChl BELIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce pearcH-
TOB MJTU TMPOJTYKTOB PEAKIIIH .

6 BricTpanBaTh pa3BEpHYTHIE MUCHMEH-
HBIE U YCTHBIE OTBETHI C ONIOPOl HAa UH-
(hopMaruio U3 y4eOHHUKA U CIIPABOYHBIX
MaTepuanoB, PaMOTHO UCIIOJIb30BaTh
M3YYEHHBIN MOHATUHHBIN anmapat Kypca
XUMUH

Tema 6. Boma. PacTBopH!.
[TonsiTue 00 ocHOBaHMSIX (5 U)

Dusnyeckie CBOWCTBA BOALI . AHAIN3 U
CHHTE3 — METObl U3YUCHHSI COCTaBa
BOBI .

X IMIYeCKIe CBOMCTBA BOJIBI (PEAKIIUU C
MeTajlJIaMH, OKCHIaMK METaJIJIOB U
HEMETAaJIIOB) .

CocraB ocHoBaHul . [ToHsiTie 00 MHIN-
KaTopax .

Boma xak pactBoputens . PacTBopsr .
PacTBOpMMOCTE BEIIIECTB B BOJIE .
HacklleHHbIE ¥ HEHACKHIICHHbIE
[pacTBOPHI . MaccoBas J10JIs BEIIECTBA B
[pacTBOpE .

Posib pacTBOPOB B PUPOJIE U B )KU3HU
geoBeka . KpyroBopot BozbI B IpUpoIe
. 3arpsi3HEHUE MNPUPOJHBIX BOJ .
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ .
/leMoHCTpannu

DIIEKTPOJIN3 BOJIBI; CHHTE3 BOJIBI;
B3aMMO/ICHCTBHE BOJIBI C METaJIaMH
(Na, Ca) (BO3MOYHO HCIIOIb30BaHKE
BHICOMATEPHUATIOB) .

PacTBOpeHue BEIIECTB C pa3IuyHOU
[PaCTBOPUMOCTBIO .

ccnenoBanue pacTBOPOB KUCIIOT U
[e104Yel ¢ MOMOIIbI0 UHAUKATOPOB .
JlabopaTopHbIC U MPAKTUIECKHE PA0OTHI
[IpaxTrueckas pabora:

6 PackpbIBaTh CMBICT H3y4aeMBbIX TOHATHUH
U [IPUMEHSTH 3TH IMOHSATHSI IPH ONTUCAHUU
CBOVICTB BEIIECTB U UX MPEBPAICHUH .

6 XapakTepu3oBaTh PU3NUESCKUC U
XUMHYECKHE CBOMCTBA BOJIbI, €€ pOJIb KaKk
[PACTBOPHUTENS B IPUPOIHBIX MIPOIECCaX .

6 COCTaBIISITh ypaBHEHUS XUMHUIECKHIX
[pEAKLIUI C yYaCTUEM BO/JIBI .

6 OOBSICHITH CYIITHOCT KOJOTHIECKUX
po0JieM, CBSI3aHHBIX C 3arpSI3HEHUEM
[PUPOIHBIX BOJI, CIIOCOOBI OYHUCTKH BOJIBI
0T TIpUMecei, MephI [0 OXpaHe BOJI OT
3arpsi3HEHUS .

6 [ImannpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHIE DKCTIEPUMEHTHI,
[POBOIUTH HAOMIOICHHS, 1EIaTh BbI- BOJIBI
[0 pe3yJbTaTaM 3KCIIEPUMEHTA .

6 CiemoBaTh IpaBMIIaM 0€30TIaCHOM
paboTHI B Ta0OPATOPHH MPH MUCTIOIB30-
BaHUHM XMMHUYECKOH MOCy 6l M 000pyI0-
BaHUS .

6 [TpOBOJUTH BEIYHCIICHUS C IPUMEHEHU-
€M ITOHATHUSl «MaccoBasi JOJsI BEIECTBA B
[pacTBope» .

6 Vcrionb30BaTh MPY BBHITIOJTHEHUH
yueOHBIX 3alaHUI U B TIpoIiecce
MCCIIeI0BATEIbCKOM NesITeIbHOCTH
Hay4YHO-TIOMYJIAPHYIO JTUTEPATYPy

No 5 . TIpuroroBieHre pacTBOPOB C

XUMHYCCKOr'o COACPKaHUA, CIIpaBO4Y- HBIC




onpeaenéHHON MaccoBO oel pac-
TBOPEHHOTO BElECTBA . Briuncienus
— C UCTIOJIb30BAaHUEM MOHATHUS «Macco-
Bas JI0JIS BEILIECTBA B paCTBOPE»

MaTepuaisl, pecypcsl iHTepHeTa .

6 BricTpanBaTh pa3BEPHYTHIC MUCHMCH-
HbIE U YCTHBIE OTBETHI C ONOPOI Ha
nHpOPMALIMIO U3 yUeOHUKA U CIIPABOY-
HBIX MaTepHaoB, TPAMOTHO HCIIOJIb30-
BAaTh U3yYEHHBIN MOHATUWHBIN annapar
Kypca XUMHHU

Tema 7. OCHOBHEBIE KJIACCHI
HEOPraHUYCCKUX COCIMHCHUHN
(11 9)

Kiaccudukanus HeopraHHIeCKux
COCAIHEHUH .

OKCHIBI: COCTaB, KJIACCH(PHUKAITHS
(OCHOBHEBIE, KUCIIOTHBIC, aM()OTEpHBIE,
HecoJIe00pa3yromue), HOMEHKIATypa
(MeXIyHapOIHAS U TPUBUAIBHASA) .
[lony4yeHne U XUMHUYECKHAE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB .

OcHOBaHUSA: COCTaB, KiIaccu(DUKAIIHS,
HOMEHKIIaTypa (MeXIyHapoaHas 1
TpUBHANIbHAS ), (PU3MUCCKUEC U XUMHYC-
CKHE CBOWMCTBA, CIIOCOOBI TIOMYUYESHHS .
Kwucnotsr: cocraB, knaccudukamnms,
HOMEHKIIATypa, GU3NUECKUE U XUMHYe-
CKHE CBOWCTBA, CIIOCOOBI TIOYUYESHHS .
Psin akTuBHOCTH MeTauioB . Conu
(cpenHMe): HOMEHKIIATYPa, CIIOCOOBI
[IOJIy4ECHMSI, B3AUMOJECHCTBUE COJIEH C
MeTaJlJIaM¥, KHCIOTaMH, [IeT0YaMi ’
COJISIMH .

["eHeTHYECKas CBSI3b MEXKIy KlaccaMu
HEOPraHMYECKUX COCTUHEHUH .
JleMoHCTpauuu

(O0pa3iibl HEOPraHMYECKUX BEIIECTB
[Pa3IMYHBIX KJIACCOB .

B3aumopeiicTBue pactBopa cepHoit
kuciothl ¢ okcumoM meau(ll) .

Peakuust HeWTpanuzamu .
BrITecHeHNE OJTHOTO MeTaJuIa APYyTruM U3
[pacTBOpa COJIH .

JlabopatopHble 1 IPAKTUYECKUE PA0OTHI
JlabopaTopHbIE€ OIIBITHI:
BsanmozeiicTBre KUCIOT ¢ METAIJIAMH .
[Tony4eHue HEPaCTBOPUMBIX OCHOBAHHIN
. B3auMopeiicTBue HEPACTBOPUMBIX
OCHOBAHUH C KUCIIOTaMH .

Pasnoxxenue ruapoxcuna meau(ll) mpu
HarpeBaHUH .

[IpakTrueckas padora:

Ne 6 . Pemienue skcrieprMMeEHTaJIbHBIX
3agau 1o TeMe « OCHOBHBIC KIacChl
HEOPraHMYECKUX COCTUHEHHUID .
Brruucnenus

— 110 YPaBHEHUSIM XMMHYCCKUX PEAKITHI

6 KiaccuduimpoBarb n3ydaeMbie
BEIIECTBA [10 COCTaBY M CBOMCTBAM .

6 CocTaBiATh (OPMYIBI OKCHIOB,
KHCJIOT, OCHOBAHWM, COJICH M Ha3BIBATh NX
[0 MEXIyHapOJHOM HOMEHKJIa- Type .

6 [IporHO3MpPOBATH CBOMCTBA BEIIECTB HA
OCHOBE OOIINX XUMHUIECKUX CBOHCTB
M3yYCHHBIX KJIACCOB/TPYIN BEIIECTB, K
KOTOPBIM OHU OTHOCSITCS .

6 CoCTaBIISITh MOJIEKYJISIPHBIE YpaBHE- HUS
[peakuuii, HIUTIOCTPUPYIOIUX XUMHYECKUE
CBOICTBA U CIIOCOOBI ITOYYEHUS BELIECTB
M3YYCHHBIX KJIACCOB/TPYIIIL, a TAKXKe
[TOATBEPIK/a- IOITNX TeHETHIECKYIO
B3aMMOCBSI3b MEXJLy HUMH .

6 IIpon3BOAUTE BBIUKCICHUS IO YpaBHE-
HUSM XUMHAYECKUX PEaKIHH .

6 [ImannpoBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMHUECKUE SKCIIEPUMEHTHI,
[IPOBOANTH HAOIOJCHHUS, I€TaTh BEIBOIBI
MO pe3yJbTaTaM SKCIEPUMEHTA .

6 CrenoBaTh npaBuiiaM 0€30MaCHON
[paboTHI B TaOOPATOPHH TTPH UCTIOIH30-
BaHWW XUMUYECKOU TIOCYIbI 1 000pyI0-
BaHUS .

6 Vcrionb30BaTh NP BHITTOTHEHUH
Y4IeOHBIX 3a/IaHUH U B ITpoIIecce
MICCIIEI0BATEIbCKOM NESITEIIbHOCTH
HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO CO/IepP KaHMs, CIPaBOY- HbIE
MaTepuabl, pecypcsl HTEepHeTA .

6 BricTpanBaTh pa3BEPHYTHIE MMCEMEH-
HbIE U YyCTHBIE OTBETHI C OTOPOil Ha
nH(MOpMaIUio U3 ydeOHHUKA U CTIpaBOY-
HBIX MaT€pPHaJIOB, IPAMOTHO HCIOJIB30-
BAaTh U3yYEHHbIN OHATUHHBIN anmnapar
Kypca XUMHHU

Paznen 3. [lepmoanuaecknii 3akoH u [leproamyeckas cucreMa XuMuieckux anemMenToB /. 1. Menneneesa.
CtpoeHne aToMOB. XuMudecKas cBsi3b. OKUCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuH (15 1)




Tema 8. Ilepuoanueckuii 3aKoH
1 [lepuoauueckas cucrema
XUMUUYECKUX deMeHToB JI. U.
Mennene- eBa. CTpoenue
atoma (7 q)

[lepBble MOMBITKH KJIACCU(PHUKAIIH
XUMHUYECKUX 3JIeMEHTOB . [TonsATHE O
CPYIIIax CXOMHBIX 3JIEMEHTOB (IEI0Y-
HBIC U IEJI0YHO3EMENbHBIC METALIIBI,
TaJIOTE€HbI, MHEPTHBIE Ta3bl) .

DIIEMEHTHI, KOTOPBIE 00Pa3yIoT
aM(OTEpHBIC OKCHIIBI U THUIPOKCHUJIBI .
[Tepuonunueckuii 3akon u I[lepuoau-
JecKasi CHCTEMa XUMHYECKUX
bnemenTtoB [ . . Menaeneesa .
[lepuoibl, TPYIIIIbI, MOATPYTIIHI .
DU3nYECKUl CMBICIT MMOPSAIKOBOTO
HOMEpA JIEMEHTa, HOME- pOB IEpHOa U
CPYIIIBI .

Ctpoenne aToMoB . COCTaB aTOMHBIX
siiep . I30TOmbl . DIEKTPOHBI .
CTpoeHue 3JeKTPOHHBIX 0007109k
ATOMOB TepBbIX 20 XUMUYECKHUX
hnemeHTOB [lepuoanue- ckoil cuctemsl /[
.. Menneneesa .

XapakTepruCcTUKa XUMHUIECKOTO 3JIEMEH-
Ta Mo ero nojoxkeHur B [lepuoanueckoi
cucteme /I . 1 . Menneneena . 3HaducHUe
[leproauyeckoro 3akoHa u
[lepuonryeckoi CUCTEMBbI XUMHYE-

CKHX 3JIEMEHTOB JUIsl pa3BUTHS HAYKH U
npaktuku . 1 . 1. Mennenee —
YUEHBIH, IEAATOr U TPAXKJAHUH .
/leMoHCTpauuu

KopoTkonepronnast U JTAHHOTIEPUO-
Hast (hopMbl [leproanueckoi CUCTEMBI
XUMHUYEeCKUX 3emeHnToB [ . 1 .
Menpeine- eBa .

O3HakoMIJIeHHE ¢ 00pa3llaMyd METaJIOB
1 HEMETaJlJIOB .

JlabopaTopHbie U IpaKTHYECKHE PabOTHI
JlaGoparopHblii onibIT: B3aumoseiicTeue
THAPOKCHIA ITMHKA C paCTBOPaMH KUCIIOT
U HIej104eit

6 PackpbIBaTh CMBICT IEPHOIMIECKOTO
3aKOHA .

6 [loHrMaTh cyliecTBOBaHUE MTEPUOIUYE-
CKOI 3aBUCMOCTH CBONCTB XUMHYE- CKHX
SIIEMEHTOB (M3MEHEHHUE PaINyCOB aTOMOB
1 DIIEKTPOOTPUIIATETLHOCTH)

Y UX COCTUHCHHI OT TIOJIOKEHUS B
MEePUOIUUECKON CUCTEME U CTPOCHHUS
aToMa .

6 YCTaHaBIUBATH CBSI3b MEXKAY MOJIOXKE-
HHUEM 3JIEMEHTa B IEPUOANYCCKON CUCTEME
Y CTPOCHHEM ero aroma (COCTaB U 3apsl
siIpa, o0ITee YHCII0 AIEKTPOHOB U
[pacrpeiesieHre UX 1O 3JIEKTPOHHBIM
CJI0SIM) .

6 IIporHo3upoBaTh XapakTep U3MEHEHHS
CBOMCTB DJIEMEHTOB U UX COCAMHEHUI 110
rpynmnaM u nepuonaam Ilepuonndeckoi
CHUCTEMBEI .

6 XapakTepru30BaTh XUMHUYCCKUEC IICMEH-
ThI IEPBBIX TPEX MIEPUOIOB, KK,
KaJbIUS TI0 UX monoxeHuro B [lepuo-
nnaeckor cucteme 1 . U . Menneneena .
6 CiienoBath npaBuiiaM Oe3omacHoM pado-
THI B 7a00paTOPUU MPH HCIIOIE30BaHUHU
XUMHYECKOH MOCYABI M 000PYAOBaHUS .

6 BricTpanBaTh pa3BEPHYTHIE MUCHMEH-
HBIC U YCTHBIC OTBETHI C OMOPOW Ha
nH(pOpMaIuio U3 yadeOHUKA U CTIpaBOY-
HBIX MaTepPHAIOB, TPAMOTHO HCITOJIB30-
BaTh M3YUYEHHBIA TOHATUIHBIN anmapar
Kypca XUMUH .

6 Vcionbp30BaTh MU BBIMOTHEHUHN
y4eOHBIX 3a/IaHUi TEKCThI YUeOHHKA,
cripaBouHbie MaTepuansl (Ilepuogude-
CKYIO CICTEMY XUMHYECKUX JIeMEHTOB /] .
U . Menpeneena, Ta0JIMIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHI U COJICH B BOJE,
PIIEKTPOXUMUYECKHN PsIJT HATPSKEHUIH
METAJIIOB) .

6 Vcronib30BaTh MPHU BBHITOJHESHUH
YIeOHBIX 3a/IaHUH U B ITpOIecce
HCCIIeIOBATEIBCKOM JeSITeTbHOCTH
HaYIHO-TIOMYJISIPHYIO TUTEPATYPY
XUMHUYECKOTO COJIEPIKAHWSI, CIIPABOY- HBIC
MaTepuaibl, pecypcel MHTEpHETA

Tema 9. XuMuueckas CBSI3b.
OKHCIATEIFHO-BOCCTAHOBU -
TEeIbHbIE PEaKLIUU

(8 1)

DIIEKTPOOTPHUIIATEIHHOCTH AaTOMOB
XUMHYECKUX JICMECHTOB .

XuMudeckas cBsi3b (HOHHAS,
KOBaJICHTHAs TIOJISIpHAS ¥ KOBaJICHTHAS
HemnossipHast) . CTEeNeHb OKUCIICHHUS .
OKHCIINTENTLHO-BOCCTAHOBUTEIIHLHEIC
peakuuu (OBP) . [Iporecchl oxucieHus
1 BoccTaHOBIIEHUS . OKUCIHUTENH U
BOCCTAHOBUTEIIH .

JleMoHCTpanuu
OKHCITUTETLHO-BOCCTAHOBUTEIHHBIC
[peaKIuu: TopeHNne, PeaKiiuy pa3noxKe-

6 PackpbIBaTh CMBICT U3y4aeMbIX MOHSTUN

6 OnpenensaTs BUI XUMUYECKOM CBSI3U B
coequHEHNH . 6 OTpenensaTh CTENEHb
OKHCIIEHNSI XUMHUYECKOT0 DJIEMEHTA T10
(hopMyJie ero COSAMHEHUS .

6 OnpenemsTh AIeMEHT (BEIIEeCTBO) —
OKHCIIUTENb U 3JIEMEHT (BELeCTBO) —
BOCCTaHOBHUTEIb .

6 OOBACHSTBH CYIIHOCTh NPOLIECCOB
OKHCJICHUSI 1 BOCCTAHOBJICHUS .

6 CoCTaBIISITh SJICKTPOHHBIN OalaHC C

HHWs1, COCOVMHCHUA

y‘-IéTOM 4urcCjia OTOaHHBIX U IIPUHATBIX




SIIEKTPOHOB .
6 COoCTaBIISITh YpaBHEHUE OKUCIIATEIh-
HO-BOCCTaHOBUTEIEHOU PEAKITUH .

6 Mcrionb30BaTh MPU BBHITOTHECHUH
YIeOHBIX 3aIaHUH TEKCTHI YIeOHHKa,
CIIPaBOYHBIE MaTepHabl (TIepHOIIudIe-
CKYIO CUCTEMY XMMHUYECKUX 3JIeMEeHTOB /[ .
U . Menneneena, TaOJIUIly pacTBOPH-
MOCTH KHCIIOT, OCHOBAaHHH M COJICH B BOJIC,
PIIEKTPOXUMUYCCKHH PSIT HATPSKSHUIH
METaJIOB)




