


1. TUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEAMETA, KYPCA
JIMYHOCTHBIE PE3VJIBTATHI

JIMYyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00IIer0 00pa3oBaHUs IOCTUTAIOTCS B
Xo1€e 00y4eHHUs] XUMUHU B €IMHCTBE Y4€OHOW M BOCIHUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJIMLIUOHHBIMU POCCUICKUMHU COLUOKYIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHATHIMU B OOLIECTBE NpaBWJIaMU M HOpPMamMH IIOBEJIEHUS M CIOCOOCTBYIOT IIpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAITN3AIIUH 00YYaIOIIUXCS.

JImgHOCTHEIE PE3YJIbTAaThl OTPAKAOT T'OTOBHOCTH o6yan0H1ch;1 PYKOBOACTBOBATBHCA CHCTEMOM
ITIO3UTUBHBIX IIECHHOCTHBLIX OpI/IeHTaIII/Iﬁ " paClIUpPCHHUC OIIbITAa ACATCIILHOCTU Ha ec OCHOBEC, B TOM
YHCJIC B HaCTH:

1) maTpOTHYECKOr0 BOCIMTAHHUS:

IIEHHOCTHOTO OTHOWICHUS K OTE€YECTBEHHOMY KYyIbTYPHOMY, HCTOPHUYECKOMY U HAy4HOMY
HacJIeIuw, IIOHMMaHUA 3HAa4YCHUA XI/IMH‘IGCKOﬁ Hay'KI/I B JKHU3HH COBpeMCHHOFO 06HI€CTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWHQOpPMAIMEH O TMEepPeAOBBIX JOCTIKCHUSX W OTKPBITHUIX
MHPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOHCcTBE MHUpa
H O0IIEeCTBA;

2) rpaXxAaHCKOTO BOCITUTAHMUSL:

MIpPEJICTaBJICHHS] O COLMAIbHBIX HOPMaxX M MpPaBUJaX MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, y4eOHOUCCIEeN0BATENbCKOM,
TBOPYECKOW W JAPYrUX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU
NEeSITeIbHOCTH TIPU BBINOJHEHUU Y4YeOHBIX, MO3HABATEIbHBIX 3a]a4, BBIOJHEHUU XUMHUYECKUX
OKCIEPUMEHTOB, CO3JaHUM Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHMAHHUIO U
B3aMMOIIOMOIIY B MpoIiecce 3TOM yueOHO AesITeNbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBE/ICHUE
Y TIOCTYIIKH CBOMX TOBapHILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIIKOB;

3) UEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PECHUYCCKHUE IMPEACTABICHHUA O BCIICCTBE U XUMHUYECKOH p€aKknun, COOTBETCTBYIOLIUE
COBPEMCHHOMY YPOBHKO PAa3BHUTHA HAYKH W COCTABJIAKOIIUC OCHOBY IJId IIOHHUMAHUS CYIIHOCTU
HaquOﬁ KapTHUHbI MHUPQA, IPCACTABIICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPasBHUTHUA IIPUPOALI,
B3aHMMOCB34X YCJIOBCKaA C HpHpOI[HOﬁ CpGHOﬁ, O pOJIM XUMHHU B IIOBHAHWUHU ITUX SaKOHOMepHOCTefI;

M03HABATEIbHBIC MOTHUBBI, HAPABICHHBIC HA TIOJYYEHHE HOBBIX 3HAHUHN 10 XUMHUH, HEOOXOMUMbIE
JUIsi OOBSCHEHHsI HAOJIOJAEMBIX IPOIECCOB W SBIICHUM, IMO3HABATEIBHOW, WH(DOPMAIMOHHOW H
YUTATEIbCKON KYIbTYphI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIBHOM PabOThl ¢ YUeOHBIMU TEKCTAMU,
CIPaBOYHOW  JIUTEPATypoOd, MJOCTYIHBIMH TEXHHYECKMMH CpeACTBAaMU HWH(GOPMAIMOHHBIX
TEXHOJIOTHH;

HHTEpEC K 06y‘IeHI/IIO N TIO3HAHHIO, J'IIO603HaTeJ'H:>HOCTL, TOTOBHOCTH M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOfI U MCCIEI0BATEIbCKOM ACATCIIBHOCTU, K OCO3HAHHOMY BBI60py
HaITpaBJICHHOCTU U YPOBH O6y‘-ICHI/I$I B ):[aJ'ILHeﬁHIeM;

4) hbopMupOBaHUS KyJIbTYPHI 3J0POBbS:

OCO3HAaHUC LCHHOCTHU XU3HU, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 3JJO0POBbIO, YCTAHOBKH Ha
3HOpOBBIﬁ 06pa3 JKHN3HHU, OCO3HAaHHC MOCIEACTBUN U HCIIPUATHEC BPCAHBLIX IIPUBLIYCK



(ynoTpeOyieHusT aJKOTOJIs, HAPKOTHKOB, KYPEHHs), HEOOXOTUMOCTH COONIOJCHHS TIPaBUI
0€30MMacHOCTH NP OOpAICHHH ¢ XUMHUYECKUMH BEIIECTBAMHU B OBITY U pealibHOM JKU3HH,

5) TpyI0BOTO BOCIIUTAHMUS:

HMHTEPEC K MPAKTUICCKOMY M3YYCHHIO Mpodeccuii u Tpyna pa3TuyHOro poja, YBOXKCHHE K TPYIy U
pe3ynbpTaTamM TPYJIOBOU JEATEIBHOCTH, B TOM YMCJIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN
[0 XUMHUHU, OCO3HAHHBIM BBIOOP WHAMBHUIYAJHLHOW TPACKTOPUHM MPOJOJIKEHUS OOpa30BaHUSA C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEeH, YyCTIeIHON TPO(ECCHOHATBFHOM NEATSIILHOCTH W PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCA B TPO(PECCHOHATBHOM Cpee;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTMYECKH 11e71eco00pa3Hoe OTHOUIEHUE K MPUPOJIe KaK HCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYLIECTBOBaHUS, IOHUMaHUE [IEHHOCTH 3JI0POBOr0 U 0e30macHOro odpasa U3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3MUECKOMY U TCUXHUYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTU
coOnroieHNs MpaBuil OE30MACHOTO MOBEAEHUS NMPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOKAIOIIKX 37I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUWA, TMOJyJYaeMble TPH H3YYCHUU XUMHUHU, JUIS PEIICHHs 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIEH MNPUPOJHOM CpeloM, JUisi TOBBIMIEHUS YPOBHS 3KOJOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapaKTepa SKOJOTHMUECKHX MPOOJIeM W MyTeH WX perieHus
MOCPEJICTBOM METOJOB XHMHUH, HKOJOTHYECKOTO MBIILJICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAIBHOM MPAKTUKE.

METAIIPEJMETHDBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB  BBIACHAIOT 3HAYUMble s (OPMHUPOBAHUS
MHPOBO33pEHUs OOIICHAyYHble MOHSTHUS (3aKOH, TEOpHs, NMPUHLHII, THUMIOTe3a, (PakT, cUCTeMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUIM U3 3THX MPEAMETOB (POPMHPOBATH IMPEACTABICHUE O
LEJIOCTHOW HAy4YHOW KapTHHE MHpa, U YHHUBepcalbHble yueOHbIe AEHCTBUA (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIEC, PErylATUBHbIE), KOTOpbIe oOecrneuyuBaioT (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHBIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBUSA
Ba3oBble 1oruyeckme geiicTBUA:

¢ YMCHHA HCIIOJIB30BATb HpI/IéMBI JIOTHYCCKOI'0 MBIINUJICHHA IIPpU OCBOCHHUH 3HAHWM: PaCKpbIBATb
CMBICII XHMHUYECKHUX IIOHATHUH (BBI)IeJ'IHTB HUX XapaKTCPHbIC IMIPHU3HAKH, YCTAHABJIMBATH
B3aMMOCBA3b C JAPYIrUMHU HOHHTI/IHMI/I), HUCIIOJIBb30BaTh IMNOHATHUA IJIA O0OBsICHEHUS OTACIBbHBIX
(l)aKTOB u SIBJ'ICHI/II\/’I, BBI6I/IpaTB OCHOBAaHHUS U KpUTCPUU JIA KJIaCCI/I(i)I/IKaI_II/II/I XUMHUYCCKUX
BCIICCTB M XHMMHUYCCKHUX peaKHHﬁ, yYCTaHaBJIMBATL TNIPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY
00BbEKTaMU HU3Y4YCHUS, CTPOUTH JIOTUYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHBHBIC, II0
aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI W 3aKJIIFOUCHU A,

¢ YMCHHUC IIPUMCHATH B HPOUCCCC TIO3HAHUA TIOHATHA (Hpe)lMCTHLIC n MCTaHpeHMCTHBIC),
CHUMBOJIMYCCKUC (3HaKOBBIC) MOJCIIN, HUCIIOJIb3YCMBIC B XHWMMHU, Hp606p8.30BBIBaTB HIUPOKO
MNPUMCHACMBIC B XUMUHN MOJCIIBHBIC IMPCACTABICHUA — XUMHUYECKHUM 3HAK (CI/IMBOJ'I SHCMCHTa),
XUMHWYCCKasa (bopMlea H YpPaBHCHUC XUMHUYECKOMN paknuun — TIIpUu PpCIICHUU yqe6Ho-
IIO3HAaBaTCIBbHBIX 3aJa4d, C y‘-IéTOM OTUX MOJCIBHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ BBISIBJISITHD H
XapaKTCpU30BaTh CYIICCTBCHHBLIC IMPU3HAKHW H3Yy4aCMbIX 00BEKTOB — XHMMHUYECKUX BCIICCTB U



XUMHNYCCKHUX peaKI_[I/Ifl, BBISBJIIATD O6H_[I/IC 3aKOHOMCPHOCTHU, NPUIUHHO-CIICACTBCHHBIC CBA3U U
IMPOTUBOPCHUUSA B U3YHACMBIX MTPOLCCCAX U ABJIICHUAX.

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

YMEHUE HUCIIO0JIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHHUS, a TAKXKE B
KauyecTBE OCHOBBI Ul (POPMUPOBAHMSI TUIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX
CYKIECHUMH;

npuoOpeTeHne OmbITa 1O IUIAHUPOBAHUIO, OPTraHW3alMM U MPOBEACHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHME HaONI0JATh 3a XOJOM IIPOLIECCa, CAMOCTOSITENBHO IPOrHO3UPOBATH
€ro pe3ysbpTaT, (popmMynupoBaTh 0000IIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO ONBITA,
UCCIIEOBAHUS, COCTABIIATh OTUET O MPOAEIaHHOM padoTe.

Pabora ¢ unopmanueii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATh U HMHTEPIPETHUPOBATH MHPOPMAIUIO Pa3IMYHBIX BUJOB U
(dbopM mpesCTaBIEeHUs, TOIYYaeMYI0 U3 pa3HbIX UCTOUYHHUKOB (HAYYHO-TIOMYJIIpHAs JINTEpaTypa
XUMHUYECKOTO COJIEpKaHUs, CIpPaBOYHBIE TMOCOOMs, pecypchl HWHTepHeTa), KpUTHUYECKH
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALINIO;

yYMEHHE MPUMEHSTh pa3jIMYHble METOJbl M 3alpochl MPHU MOUCKE U 0TOOpe HMHpopManuu U
COOTBECTCTBYIOIIIMX OJaHHBIX, H€06XO)II/IMI)IX IJ1s1 BBIIIOJIHCHU S y‘—Ie6HI)IX N TTIO3HABATCIIBHBIX
3aJad  OMpPENCNEHHOTO  THUMA, MPHOOpPETeHHWE OmbITa B OONAaCTH  WCIOJNB30BAaHUS
I/IHCbOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJ’IOFHfI, OBJIAICHUC Ky_]'H;TypOfI AKTUBHOT'O
HCIIOJIB30BAaHUA PA3JIMYHBIX IMOUCKOBBIX CHUCTEM, CaAMOCTOATCIBHO BI)I6I/IpaTB ONTHUMAJIbHYIO
dbopmy mpencrtaBieHus UHGOPMALMU U WIIIOCTPUPOBATH pElIaeMble 3aJaud HECIOKHBIMU
CXeMaMH, IuarpaMMamMH, IpyruMu hopmMamMu rpaduku 1 1X KOMOWHAIIASMH;

YMEHHE UCMOJb30BaTh W AaHAJU3UPOBATh B TIpolecce Y4YeOHOW U HCCIeI0BaTEIbCKOM
NESITeNbHOCTH WHGOPMAIMI0O O BIMSHUM HPOMBILIUICHHOCTH, CEJIbCKOTO XO3fHCTBA H
TpaHCIOPTa Ha COCTOSTHUE OKPYKAIOLIEeW MPUPOTHON CPEIBI.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIe y4eOHbIe 1eHCTBUA:

yYMEHHS 3a7aBaTh BOMPOCHI (B XOJ€ AUATIOTa W (WJIH) JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOu
TEeMBbI, (OPMYJIUPOBATH CBOW TMPEIUIOKCHUS OTHOCUTEIHHO BBIMOJHEHHUS TPEIIOKESHHON
3aJauu;

YMEHHUSI TPEICTABIATh MOJyYCHHBIC PE3yNIbTaThl TTO3HABATEILHOW JCATEIBHOCTH B YCTHBIX W
MUCHbMCHHBIX TEKCTaX; JIeJIaTh MPE3CHTALUI0 pPEe3yJbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1ab0OpaTOPHOTO OIbITA, JIAOOPATOPHON PabOTHI MO HMCCICIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSl Y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABAaTEIbHOU U
HCCIIEIOBATEIILCKOM JIEATEILHOCTH NPU PEIICHHH BO3HUKAIONIMX TPOOJeM Ha OCHOBE y4éTa
OOIIMX HMHTEPECOB M COTJIACOBAHUsS MO3HMLIUN (0OCYXJEHUS, OOMEH MHEHHSMHU, «MO3TOBBIC
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JCUCTBUM, OTIpeieieHue KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHe).

PeryasiTuBHbIC YHHBepCAJIbHbIC Y4eOHbIC 1eHCTBHS:

YMCHHE CaMOCTOATCIIBHO OHNPCACIATh LCIN ACATCIBHOCTH, INNIAHUPOBATH, OCYHICCTBJIIATH,
KOHTPOJIUPOBATL U TIpU HCO6XOI[I/IMOCTI/I KOPPCKTHUPOBATL CBOKO HACATCIILHOCTD, BBIGI/IpaTB
HanbOoJIee S(I)(I)CKTI/IBHBIC CIIOCOOBI peaicHu-d y‘-IC6HLIX 1 TI03HaBaTCJIbHBIX  3ajady,
CaMOCTOATCIIbHO COCTAaBJIATL WM KOPPCKTUPOBATH Hpel[HO)KeHHLIﬁ AJITOPUTM JencTBuit npu
BBHINIOJTHEHUH 3aJaHUuM C y‘-IéTOM MOJIYYCHHA HOBBIX 3HAHUK 00 N3y4acMbIX 00BbEKTAX —
BCIICCTBAX U PCAKIUAX, OUCHUBATH COOTBCTCTBHUC NTOJYUCHHOI'O PE3yJibTaTa 3asIBIICHHOM ociu,
YMCHHC UCITOJIB30BATh U AHAJIM3UPOBATH KOHTCKCThLI, IIPCAJIaracMbIC B YCIIOBUU 3aJIaHUil.



I[NPEJAMETHBIE PE3VJIbTATDBI

B cocraBe npenMeTHBIX pe3yabTaToOB IO OCBOCHUIO 00S3aTEILHOTO COJIEPIKAHHS, YCTAHOBICHHOTO
TaHHOW (QenepalibHON pabodeil mporpaMMOid, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAyYHBIE
3HaHUS, YMEHHS M CTIOCOOBI JCWCTBUH, crieupuyuecKre sl IpeAMETHONW 001acT «XUMUs, BUBI
JESTEIbHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHMA, €ro MHTEpIpeTalnuyu, IpeoOpa3oBaHUI0 H
MIPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTyalUsIX.

K xoHniy oOydenus B 8 kiacce MmpeIMETHBIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXaTh
Cc(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aToM, MOJEKyla, XUMUYECKUN 3IJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJSIpHAs. Macca, KOJUYECTBO BELIECTBa, MOJIb, MOJISIpHAsl Macca,
MaccoBasi J0Jsl XMMHYECKOTO JJIEMEHTAa B COEIMHEHUHU, MOJISPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas peakuus,
KJIacCU(UKaALUsl pPEeaKklMii: peakuu COEAMHEHHUS, PEaKLMU Ppa3JIoKEeHUs, peakluy 3aMelleHHus,
peakiuu oOMeHa, 9K30- M SHAOTEPMHUYECKUE PEaKLUU, TeIIOBOW APQEKT peakluu, SApO aToma,
AIIEKTPOHHBIA CJIOW aroma, aTOMHas opOuTanb, paguyCc aromMa, XUMUYECKas CBsI3b, MOJIApHAs U
HEMNoJIApHasi KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, PacTBOp, MaccoBas JOJs
BelecTBa (MPOIEHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATUN M NPUMEHSTh 3TU MOHATUSA TpU
OTMCAHUU BEUIECTB U UX MPEBpaIllEHUl;

UCIIOJIb30BaTh XHWMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJi€HHUS (OPMYJ BEIIeCTB M ypaBHEHUI
XUMHUUYECKUX PEAKIINH;

OTIPEIeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHHSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OHMHApHBIX COEIUHEHMSX, MPUHAJUIEKHOCTh BEUIECTB K ONpEeAeNEHHOMY Kiaccy
coenuHeHUH 1o ¢opMynaam, BUJ XMMHUYECKON CBSA3M (KOBAJIEHTHAs U MOHHAs) B HEOPTaHHUUECKUX
COEJIMHEHUSX;

packpbiBath cMbich Ilepuoanueckoro 3akona J{. M. MenzaeneeBa: AeMOHCTpUPOBATh MOHUMaHUE
MEePUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT UX IOJIOKEHUS B
[lepuoauueckoii cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHsI, 3aKOHa ABOraJipo;

OMHCHIBAaTh U XapakTepuszoBaTh TaOnuuHyo ¢opmy Ilepuonnyeckoil cUCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas noArpynna (A-rpymnma)» u «mnobounas noarpynna (b-
TpyIa)», Majible U OOJbIINE MEePUO/Ibl, COOTHOCUTH 00O3HAUEHUS, KOTOpPbIe UMEIOTCA B TabIuUIe
«[lepuomuueckass cuctema xumuueckux odnemeHtoB J[. W. MengeneeBay ¢ UHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, OOIIee YnciIo
AJIEKTPOHOB U pacmpeeNieHUue X MO IEKTPOHHBIM CIIOSIM);

KIIaCCU(UIIMPOBATH XUMUYECKHUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE PEAKIINH (TI0
YHCIy U COCTaBYy yYacCTBYIOIIMX B PEAaKIIMU BEILIECTB, 10 TEIIOBOMY 3 dexTy);

XapakTepu30BaTh (OMUCHIBAaTh) OOIIME XMMHMUYECKME CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB,
MOATBEPK/1asl ONHUCAHUE NMPUMEPAMU MOJIEKYJISPHBIX YPABHEHUH COOTBETCTBYIOLIUX XUMHYECKUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KauECTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAHUS XMMUUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XMMUYECKOTO 3JIeMEHTa M0 (QopMyse COCIUMHEHHs, MAacCOBYIO JOJIO BEIIECTBa B PAaCTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAJINW3 U CHUHTE3, CPaBHEHHE,
0000I11eHne, CUCTEMAaTH3aINI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX CBS3EH —
JUIS U3Yy4EHUSI CBOMCTB BEILIECTB U XUMHUECKUX PEAKLU, ECTECTBEHHO-HAyYHbIE METO bl IO3HAHUS
— Ha0JII0IeHNe, U3MEpEeHNe, MOJICTUPOBaHHE, SKCIIEPUMEHT (peaibHbIN U MBICJICHHBIN);



ClIeZIOBaTh IMpaBHJaM TOJH30BAHUS XMMHUYECKOW MOCYNOM M JabopaTOpHBIM OOOpYIOBaHUEM, a
TAKXXC IIpaBUJIaM 06pa1ueH1/151 C BCIICCTBAMU B COOTBCTCTBHUM C MHCTPYKIHUAMHU I10 BBINIOJHCHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHI0O U COOMPAHUIO Ta3000pa3HBIX BELIECTB
(Bojopoia W KHUCIOpOJA), NPUTOTOBJIICHHIO PACTBOPOB C OMNPENeIEHHOM MaccoBOM JoJiei
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATb ©W IIPOBOJUTL XHUMHUUYCCKUC OKCICPUMCHTHI I10
pacrno3HaBaHUI pPACTBOPOB WLIEJIOYEH M KHUCIOT C IIOMOIIbI0 HMHAMKATOpPOB  (JIaKMYC,
beHondrasenH, METUIOPAHXK U APYTHE).

K xoHnmy oOydenus B 9 kiacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN JIEMEHT, aTOM, MOJIEKyJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIOYKHOE BEILIECTBO, BAJIEHTHOCTh, AIEKTPOOTPHULIATEIHHOCTD,
CTENEeHb OKUCJICHMSI, XUMUUYECKasi PeaKlMsl, XUMHUECKasl CBSA3b, TEIJIOBON APPEKT peaklnu, MOJb,
MOJISIPHBIM 00BEM, pacTBOp, 3JIEKTPOJMTHI, HEIIEKTPOIUTHI, AIEKTPOJUTHYECKAs IHUCCOIMALINS,
peakiuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBEcHE, OOpaTHMble M HEOOpaTHUMbIE
peaKkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHUE
U BOCCTAHOBJICHHE, aUIOTPONHs, aM(POTEPHOCTb, XUMHUYECKas CBS3b (KOBaJe€HTHAas, WOHHafi,
MeTain4yeckasi), KpucTajulnueckas pemérka, Koppo3usi METaIoB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeneabHo gonycrtumas konmneHTpamnus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U MPUMEHATH 3TU MOHATUS MPU
OTMCAHUU BEUIECTB U UX MPEBpalllEHUl;

UCIOJIb30BAaTh XHMMHUYECKYI0O CHUMBOJIMKY JUIsI COCTaBi€HHUS (OpPMYJ BEIIECTB M ypaBHEHUI
XUMHUUYECKUX PEAKIINH;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKHX OJJIEMEHTOB B COCAMHEHMSX
pa3InyHOTO COCTaBa, IMPUHAJUICKHOCTh BELIECTB K ONPENEIEHHOMY KJIAcCy COEOUHEHUN IO
dbopmynaMm, BUJ XUMHUYECKON CBSI3M (KOBaJEHTHAas, MOHHAs, METAJUIMYECKasi)) B HEOPraHHMYECKUX
COCIMHEHUX, 3apsii MOHA IO XUMHUYECKOW ¢opmyse, XapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHUYECKNX COCANHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTth cmbichn Ilepuoanueckoro 3akona J[. M. MengeneeBa M JE€MOHCTPUPOBATH €ro
MOHMMAaHKe: OINKCHIBAaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoir cuCTEMbI
XMUMHUYECKUX DJIEMEHTOB: pa3ivyaTh MOHATUS «rJ1aBHas mnojarpymnmna (A-rpymma)» U «rnoOovHas
noarpynna (b-rpynma)», manble U OOJbIIME NEPUOIbl, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPbIE
UMEIOTCS B MEPHOJMYECKON Talivle, C YHCIOBBIMH XapaKTEpPUCTUKAMHU CTPOCHHS aTOMOB
XMUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij spa, o0lee YUCiIo 3JIEKTPOHOB U paclpe/iesieHne X 1o
AIIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX
COCIMHEHUH B Ipeieiax MaJlbIX IEPUOA0B U IVIABHBIX NOATPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;
KIIaCCU(UIIMPOBATH XUMHUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE PEAKIINH (10
YHUCIy M COCTAaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETeHEW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHelu(HUUEecKhe XUMHYECKHE CBOMCTBa MPOCTHIX H
CIIOXKHBIX BELIECTB, MOATBEP)KJasl ONMCAHNE NPUMEPAMU MOJIEKYISIPHBIX MU HMOHHBIX YPaBHEHMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHHUS DIIEKTPOJUTUYECKON NHUCCOLMALMMA KUCIOT, LIEJIIOYEl U COJIEH, MOJIHBIE U
COKpAIll€HHbIE YpaBHEHUs pEeaKIMi HMOHHOTO OOMEHA, ypaBHEHMs PEaKIMH, MOJITBEPAAIOLINX
CYLIECTBOBaHME FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH Pa3JIMYHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPENCTBOM COCTaBICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEeaKLni;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTHU IPOTEKAHUS
XMMHMUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIAPDHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XMMUYECKOTO 3JIeMeHTa Mo (opMyie COEIUHEHHUs, MAcCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEAKIINY;



coONI0oaTh TMpaBHWa IOJIb30BAHHUS XMMHUYECKOW TOCYJIOH M JTaOOpaTOpHBIM 00O0pYyIOBaHHEM, a
TaKKe MpaBWiia OOpalIeHHsI C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMH I10 BBITIOJTHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYEHHI0O U COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJIUTH PEAKIIMH, IOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TYTEM XJIOpPHA-, OpoMHA-, HOAWI-, KapOoHar-, Qocdar-, cummkar-, cymnbdar-,
TUIPOKCUI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI U3yYE€HHBIX METAJUIOB, IPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTIEpAIIMM MBICIHTEIBHON NESTEIHbHOCTH — aHAJINW3 W CHHTE3, CpPaBHEHHE,
0000IIeHne, CUCTEMAaTH3aIMI0, BBISBIICHHE NMPUYMHHO-CICACTBEHHBIX CBSI3€H — IS HM3YYCHUS
CBOMCTB BEIIECTB M XHUMHUYECKHUX pPEAKIUH, €CTECTBEHHO-HAyYHBIE METOAbl TO3HAHUS —
HaOJr0/IeHNEe, N3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (PEAbHBIN U MBICIICHHBIN).



2. COIEPXAHHME YUEBHOI'O IIPEJMETA «XVMUSI» 110 TOJAM U3YUEHU A
8 KJIACC (2 vaca B Heziem0, Bcero 68 4acos)

I[lepBoHayanbHBbIE XMMHYECKUE TOHSATHS

IIpenmer xumun. Posb XuMKM B 5KU3HU YeI0BEKa. XMMHUS B cUcTeMe HayK. Tena u BemecTBa. Gusnyeckue
CBOICTBA BeIIECTB. ArperatHoe cocTostHue BemecTB. [IoHsaTHEe 0 MeTonax Mo3HaHUs B XUMHUH. UnCThIE
BeriecTBa U cMecu. CriocoObl pa3/ielieHus: CMecei.

ATOMBI U MOJIEKYJTBI. XMMHUECKUE 1eMEeHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpoCThIE U CIIOKHBIC
BeIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumundeckas GopMysia. BaleHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENBHAS aTOMHAast Macca. OTHOCUTENbHAS MOJIEKYIIpHas Macca. MaccoBast 10
XUMUYECKOTO DJIEMEHTA B COCTUHEHUM.

KomnuectBo BemmectBa. Monb. MomsipHas Macca. B3anMocBsI3p KOMMYecTBa, Macchl M YKCiia CTPYKTYPHBIX
C/IMHUII BelllecTBa. Pacu€rel mo ¢popMynaM XMMHUYECKUX COSTUHCHHUIMA.

Ou3nUecKrue U XUMHUIECKHE SIBIICHUSI. XUMHUECKast peakiis U €€ Mpu3HaKu. 3aKOH COXPaHEHUS MACCHI
BeIeCTB. XUMHUUecKre ypaBHeHus. Kinaccudukammst XuMHUuecKuX peakiuid (COeIMHEHMS, Pa3I0XKeHHUS,
3aMeleHus, oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0M, TPaBHjiaMU paOOTHI B JIa0OpaTOpUU U NpruéMaMu OOpaIleHHs ¢
J1a00paTOPHBIM 000PYIOBAaHUEM, H3YUEHHE U ONMUCAaHUE (DU3MUECKUX CBOMCTB 00pa3iioB HEOPTaHMUYECKHX
BEIIIeCTB, HaOJ0eHN e (hr3nUecKuX (TJIaBJCHUE BOCKA, TasHHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUIICHHE
Y KOHJICHCAIINS BOJIBI) M XUMUIECKUX (TOPEHHE CBEYH, TPOKAITMBAHIE METHONW IMMPOBOJIOKH, B3aMOJICHCTBHE
MeJla ¢ KUCIOTOH) sIBIEHUH, HAOIIO/IEHNE U OlMCaHNe MPU3HAKOB MPOTEKAaHUS XUMUIECKUX PeaKIuit
(paznoxxeHue caxapa, B3aMMOJISHCTBUE CEPHON KHCIIOTBI C XJIOPUIOM O0apHsl, pa3IoKeHNE THAPOKCHIA MEH
(IT) mpu HarpeBaHWM, B3aUMOACHCTBHE XKele3a ¢ pacTBopoM coinu menu (1), u3yduenne crmoco6oB
pasaeneHus CMeceii: ¢ MOMOIIIBI0 MarHUTa, (PMIHTPOBAHNE, BRIIAPUBAHNE, TUCTHIUIILINASL, XpoMaTorpadus,
MIPOBEICHNE OYNCTKH MOBAPEHHOW COJM, HAOMIOIEHNE U ONUCAHNE PE3YJIbTATOB MMPOBEJCHMUS OIBITA,
WJUTIOCTPHUPYIOIIEro 3aKOH COXPAHEHHUS MACChl, CO3aHNe MOJIeNIel MOIeKy (ITapOoCTep>KHEBHIX).
BaxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bozayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT u mpocToe BemecTBo. Haxoxnenue
KHCIIOpOAa B IpHUpoIe, GU3MIEeCKHEe U XUMIUIECKHE CBOMCTBA (peakinu roperwns). Okcuapl. [IpumeneHne
kucnopona. CrocoOs! MOMyYeHHsT KHCIOPOa B JIAO0OPAaTOPHH M MPOMEBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B pupoze. O30H — auIOTporHas MOTU(DHUKAITHS KHCIIOPOIaA.

TertoBoit 3 heKT XUMUYIECKON peakilii, TEPMOXUMHUIECKIE YPAaBHEHUS, IK30- M SHAOTEPMHIECKUE
peakmuu. TOMIMBO: Yok U MeTaH. 3arps3HeHUe BO3IyXa, YCHIIEHHE TAapHUKOBOTO d(hdekTa, paspyiieHme
030HOBOT'O CITOSI.

Bomopox — amemeHT u poctoe BemecTBo. HaxoxkaeHne Boiopoia B Ipupoae, GU3HYeCKue i XUMIIECKHE
CBOWCTBA, MPUMEHEHNE, CIIOCOOBI ToydeHns. KuciaoTer u conm.

MonsipHblit 00bEM ra30B. Pacuérpl 0 XUMHYECKUM YpaBHEHUSIM.

dusnveckre cBoricTBa Bobl. Bona kak pactBopurens. PactBopsl. HackiieHHbIE M HEHACKHIIIIEHHBIE
pacTBopbl. PacTBOpHMOCTH BelliecTB B Bojie. MaccoBasi I0JIs BEIIecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA
Bozbl. OcHOBaHMs. Poik pacTBOPOB B MpHpo/Ie U B )KU3HU YeloBeka. KpyroBopoT BoAbl B IPUPOJIE.
3arps3HeHue NpupoJHbIX Boa. OXpaHa U OUUCTKA NPUPOAHBIX BOI.

Knaccudmukarms aeoprannueckux coequaeHnit. Oxcuapl. Kiaccudukarus okcHaoB: coaeo0pas3yrone
(ocHOBHEIE, KHCTIOTHBIE, aM(OTepHBIE) U HeconeoOpaszyromue. HomenknaTypa okcuaoB. Ou3ndeckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcnoBanus. Kiaccudukarius ocHOBaHMIA: MIENOYH U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKkIaTypa
ocHOBaHMM. DU3NUecKue U XUMUYECKUE CBOMCTBA OcCHOBaHUU. [lony4yeHne ocCHOBaHUM.

Kucnorer. Knaccudukanus kucnor. Homenknarypa kucior. @u3ndeckne 1 XMMUYECKUE CBOWCTBA KHUCIIOT.
Psn aktuBHocTu MetamioB H. H. bekerosa. [lonyuenue kucinor.



Conu. Homenknatypa coneid. @u3nueckue 1 XuMU4eckne cBoricTBa conell. [lomydenne comneil.
I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COETUHEHM.

Xumuueckuii IKcnepumenmn.

Ka4yeCTBEHHOE OIpe/eNIeHne COAEpKaHMsI KHCI0poaa B BO3AyXe, MOMyUYeHUE, COOMpaHHe, paclio3HaBaHUE U
H3y4YEHHE CBOIMCTB KUCIOPOa, HAOII0AeHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOAOM U YCIIOBHS
BO3HHKHOBEHHS M MIPEKPaILeHNs] TOpeHus (MoXkapa), 03HaKOMIIeHHE ¢ 00pa3liaMy OKCHJIOB U OMTUCAHUE UX
CBOIICTB, TIOJTyueHUE, COOMpaHHE, paclio3HaBaHHE U H3y4eHUE CBOMCTB BOIOpoAa (TopeHue),
B3auMojelcTBIEe Bojoposa ¢ okcuaoM menu (1) (Bo3MOXKHO MCIIONIBb30BaHUE BUICOMATECPHAIIOB ),
HaOJI0IeHHe 00pa3IOB BEIIECTB KOJINYECTBOM | MOJIb, CCIeJOBAHUE OCOOCHHOCTEH paCTBOPEHNS BEIIECTB
C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0OJEH
PacTBOpEHHOTO BELIECTBA, B3aUMOACHCTBHE BOABI C METaJUIaMH (HATPHEM M KalbleM) (BO3MOXKHO
WCTIOJIb30BaHKE BUICOMATEPUAJIOB), UCCIEOBaHNE 00Pa3I0B HEOPTaHUYECKUX BELIECTB Pa3IHIHBIX
KJIaccOB, HAOIIO/IEHHE N3MEHEHHS OKPACKHM MHMKATOPOB B paCTBOpaX KUCIOT U IIEJI0UYeH, H3yUeHHe
B3anmMoaercTBust okcuna meau (II) ¢ pacTBopoM cepHOI KHUCIOTHI, KHCIIOT C METAJUIAMHU, PEaKIIui
HeﬁTpaHHSaHI/II/I, IMMOJIY4€HHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUEC OAHOI'O MCTaJljla APYTI'UM U3
pacTBOpa COJM, pelIeHue KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHel1e Ki1accel HeOPraHUYeCKUX
COCIMHEHUI».

Ilepnoaunyeckuii 3axon u Ilepuonuyeckas cucreMa XuMH4ecKuX 1emMeHToB JI. . MenaeneeBa.
Ctpoenue aToM0OB. XuMH4eckas cBsi3b. OKUCIAUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIINU

HepBBIe IIOIIBITKHU KHaCCI/I(i)I/IKaHI/II/I XUMHUYECKUX 3JeMeHTOB. IloHATHE O Tpymnmnax CXOAHBIX 3JIEMEHTOB
(mIenoYHbIe ¥ MIETOYHO3EMENbHBIE METaJIbI, TAJIOTEeHbl, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOphIe 00pa3yoT
aMdoTepHbIe OKCHUIBI U THIPOKCHIEI.

ITepuonnueckuii 3akoH. [lepuoauueckas cucrema XumMuueckux aneMeHToB Jl. . Menneneesa.
Kopotkonepuoanas u juimHHONIEproaHas GopMbl Ilepruoauueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB /[,

N. Menneneesa. [leprobl u rpymnbl. PU3MYECKUN CMBICT TOPSIIKOBOTO HOMEpa, HOMEPOB NIEPUOJIA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M3oTombl. DnekTpoHbl. CTpoeHue JIEKTPOHHBIX 000109eK
aToOMOB TTepBBIX 20 XuMIYIecKuX daeMeHToB [leprnonnueckoit cucrems! /1. V1. MeHneneeBa. XapakTepuCcTHKa
XHMHYECKOT 0 AJIEMEHTA 10 ero nosnoxenuto B [lepuoanueckoit cucreme JI. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHSI paJlyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAIITMIECKUX H
HEMETaJUTMYECKIX CBOWCTB I10 TPYIIaM U TIEPHOIAM.

3nauenne [leproanueckoro 3akoHa u [leprognaeckoi CHCTEMBI XUMUYECKHX 3JIEMEHTOB TSI pa3BUTHS
Hayku u npaktuku. 1. . MenzaeneeB — yd€HbIA U FpaXKJaHUH.

Xumundeckas cBa3b. KoBajeHTHas (MONSIpHAs U HEMONSIPHAs) CBSA3b. DINEKTPOOTPUIATEIFHOCTh XU MHYECKUX
31eMeHTOB. VloHHAas CBS3b.

Crenenp okucienus. OKUCIUTENEHO-BOCCTAHOBUTENBHBIC peakiud. [Ipomeccs okucieHus u
BoccTaHOBIIEHUS. OKUCIIUTENN 1 BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumeHm:

M3y4eHne 00pa3IoB BEIIECTB METAJIOB M HEMETAIIOB, B3aUMOJICHCTBIE THIPOKCH 1a IMHKA C PACTBOPAMH
KHCTIOT | IIeNT0YeH, MPOBEISHIE OIBITOB, MILTIOCTPUPYIONINX MPUMEPHI OKACITHTEIHHO-BOCCTAHOBUTENFHBIX
peaxmuii (ropeHne, peakiuu pas3IoKeH ], COSIMHEHNS).

Mesicnpeomemnuwie ceasu

Peanm3arms MexXTIpeIMETHBIX CBSI3€H MPU U3yYSHUH XHUMHUHU B 8 KIIacCce OCYIIECTBIISIETCS uepes
WCIIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TIOHSATHA, SBIISIONIMXCS CHCTEMHBIMU JIJIS
OTJENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIKIIA.

OO0me ecTecCTBEHHO-HAYYHBIE [TOHITHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAJIN3, CUHTE3,
KJaccuuKamys, IepHOIUIHOCTD, HAOIIOACHHE, IKCIIEPUMEHT, MOICIMPOBaHIE, U3MEPEHUE, MOZEb,
SIBJICHHE.

®dusuka: MaTepusl, aTOM, MIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIbI, paAHOaKTUBHOCTh, MOJIEKYJIA,
AIEKTPUUECKUH 3apsii, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, ra3, (Yu3nyecKue
BEJIMYNHBI, EIUHUIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, CoNHIIE.

Buonorus: dhorocunres, nqpixanue, buocdepa.



I'eorpadus: armocdepa, ruapocdepa, MHHEPAIbI, TOPHBIC TIOPOIBI, TIOJIE3HBIE HCKOIIAEMbIE, TOILINBO,
BOJIHBIE PECYPCHI.

9 KJIACC (2 4 B HeneJ10, Bcero 68 u)

BemecTBo M XMMHUYeCKas peakuus

[Iepnoanueckuit 3akoH. [lepuoanueckas cucrema xumMmudeckux anemeHToB . M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOA0B, KNS, KAIBIUS U X COSAMHEHUN B COOTBETCTBUU C TIOJIO)KEHUEM DJIEMEHTOB B
[Iepunoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHnue BemecTBa: BUIbl XUMHUYECKOU CBSI3H. THUIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUJIA XUMHUYECKOW CBSI3H.
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEMIECTB. XMMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIaccaM HEOPraHUYECKUX COSAMHEHUHN, TeHEeTHYeCKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Krnaccudukarys XuMu4ecKuX peakiiuii Mo pa3IundHbIM MTPU3HaKaM (TI0 YUCITY U COCTaBYy
YYaCTBYIOIINX B PEAKIIUU BEIIECTB, M0 TETUIOBOMY 3(PPEKTY, M0 U3MEHEHUIO CTETICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB, 10 0OPaTUMOCTH, 110 YYaCTHIO KaTaIu3aTopa). IK30- U IHAOTEPMUIECKIE
peaKIfy, TePMOXUMUIECKIE YPABHCHHUS.

[TonsaTue o ckopocTr XUMUYECKO# peakiuu. [lorsTre 06 0OpaTUMBIX B HEOOPATUMBIX XUMHYECKHX
peaknusx. [loHATHE 0 TOMOTEHHBIX M T€TEPOTEeHHBIX peakiusx. [loustue o katanuse. [lonstue o
XUMUYECKOM paBHOBeCUU. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUUYECKOW PEAKIIMU U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, STIEKTPOHHBIN OaTaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakiuuu. CocTaBiIeHNEe yPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUUECKON JUCCOLMALUU. DIEKTPOJIUTHI U HEAJEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMAlU BEIIECTB C Pa3IMYHbIMU BUAAMH XUMHUYECKOU cBsi3U. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakunu noHHoro oOMeHa. Y cloBusi NPOTEKaHUs peakiuii HOHHOTO 0OMeHa, MOJIHbIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHUs peakinii. CBOKWCTBA KUCJIOT, OCHOBAHUN U COJIEH B CBETE
MpeICTaBICHU 00 AIeKTpouTHYecKoi quccouunanuu. KauectBeHHsle peakiiuu Ha noHbI. [lonsaTue
0 TUJIPOJIU3E CONEH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHUE C MOJAEIIAMH KPUCTAIUNIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJJIOB U
HeMeTa/uIoB (rpaduTa 1 anMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHs ), UCCIIEIOBAaHUE
3aBUCHUMOCTHU CKOPOCTH XMMHYECKON peakIMK OT BO3JICHCTBUS PA3IUYHBIX (PAKTOPOB,
HCCIIeA0BaHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEUIECTB, IIPOLIECCa TUCCOUALMN KUCIIOT,
esnoveid u comneit (B03M0OKHO MCTIOIb30BaHUE BUACO MAaTEPUANIOB), IPOBEICHUE OTBITOB,
WUTIOCTPUPYIOMINX MPU3HAKY MPOTEKaHUS peaklnii HOHHOTO oOMeHa (00pazoBaHue OcajKa,
BBIZIETICHHUE Ta3a, 00pa3oBaHKE BOJIbI), OMBITOB, HILTFOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIBHO -
BOCCTaHOBUTEJBHBIX peakiuil (rOpeHne, peakliuy pa3ioKeHHs], COeIMHEeHNUS ), pacliO3HaBaHUE
HEOPraHMYECKHX BEILIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIINI HAa HOHBI, pEeLICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasibl M UX COeIUHEHUS

OO0mas xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIE CTETICHU
okucienus. CTpoeHue u pu3nvecKkre CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKUE



CBOICTBa Ha IPUMEpE XJ10pa (B3aUMOJICHCTBUE C METAJIJIaMH, HEMETAJJIAMU, LEI0YaMH ).
XiopoBoiopoa. CoJisiHasi KUCIOTa, XUMUYECKHUE CBOMCTBA, MOJTyYeHHE, MpUMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJIOPO/IAa HA OPraHU3M YeJloBeKa. BaxkHenme XJIOpU/Ibl U UX HAXOXK/ICHUE B
IIPUPOJIE.

OOmrast xapakTepucTuka s5eMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
creneHu okucienusi. CtpoeHue u (U3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AmotponHbie MOAU(PUKAIIMN KACTOPOJa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, (pu3nvecKkne u XuMU4IecKue cBoicTBa. OKCUIBI CEPhI KaK MPEICTAaBUTEIIH KHCIOTHBIX
okcusoB. CepHast KUCIIOTa, PU3UUECKHE U XUMUUYECKHUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCJIOT U crienuduyeckue). XMuMUYECKUE peaKlui, JeKalllie B OCHOBE IPOMBIIIJIEHHOTO
crioco0a moJtydeHus CepHOU KUCIOTHI. [IpuMenenne ceproit kucnotbl. Cou CepHOM KHUCTIOTHI,
KauecTBEHHasl peakliys Ha cylb(aT-uoH. HaxoxxieHue cepbl U €€ COeJMHEHHH B IPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH cpeibl COETMHEHUSIMU Cephl (KHCIOTHBIE JT0%K/IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEeI0TBPAIIICHMS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE
CTETIEHU OKUCJIEHUS. A30T, pacCpOCTpaHEHUE B IPUPOJE, (PHU3HUECKUe U XUMUYECKUE CBOWCTBA.
KpyrosopoT a3ota B mpupojie. AMMHAK, ero (pu3nuecKkue 1 XMuMU4ecKie CBOWCTBA, IOJyYeHHUE U
npuMeHenne. Conu aMMOHHUS, NX (PU3NYECKHE U XUMUYECKHNE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiivs Ha HOHBI aMMOHUS. A30THasl KUCJIOTa, €€ Moly4yeHue, (pu3ndeckue u
XMMHYECKHE CBOMCTBA (00IIKEe KaK MPeICTaBUTENs Kilacca KUCIOT U criennuyecKkue).
Hcnonb30BaHne HUTPATOB U COJIE aMMOHHMSI B KAUeCTBE MUHEPaIbHBIX y10OpeHuil. XuMHueckoe
3arpsi3HEHUE OKpYKaIoUIeil cpeibl COeNMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
BO3/1yXa, MOYBKI ¥ BOJ10EMOB). Docdop, ammmoTponHbie Moaudukanuu hochopa, puznueckue u
xumudeckue cBoiictBa. Oxcun docdopa (V) u pochopHas kucinora, Gpu3HdecKrue 1 XUMUUECKHUE
CBOMCTBa, osrydeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YA0OPCHUIA.

O6mras xapaktepucTuka 31eMeHToB [V A-rpynmnel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTETeHH OKUCJICHUSI. YTIIEpPOJ], aJUIOTPOIHbIe MOIU(UKALIMU, PACIIPOCTPAHEHUE B IPUPO/IE,
¢buznueckue U xumudeckue cporictsa. Ancoporusi. Kpyrosopot yrieposa B npupoje. OKCHabl
yriaepoja, ux Gu3ndeckue U XMMHUUeCcKUe CBOMCTBA, ICHCTBIE Ha KUBBIEC OPraHU3MbI, ITOJIyYeHUE U
MpUMEHEeHHEe. DKOJIOrHuecKue mpooiieMsbl, cBsizaHHbIe ¢ OkcuioM yriaepona (IV), rumoresa
rJ1006aJIBbHOTO MOTEIUICHUS KJIMMaTa, NapHUKOBbIN 3(h(deKT. YronapHas KUciaoTa U €€ CoJiu, UX
¢buznueckrue U XuMUYEeCKUE CBOWCTBA, OJMyYeHHE U MTpuMeHeHne. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM
XO35MCTBE.

[TepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUX yriepojaa (MeTaH,
9TaH, STUJICH, alleTUJICH, 3TaHOJI, MIMIIEPUH, YKCYyCHas KucioTa). [IpupoaHble HCTOUHUKH
yrIeBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHl UX MepepaboTku (OEH3UH), UX POJIb B
OBITY U TPOMBINITICHHOCTH. [[oHSATHE 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OemKax,
yIIeBOJIaX — ¥ X POJIM B KU3HU YeloBeKa. MaTepranbHOE eUMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usndeckne 1 XMMHUECKHE CBOICTBa, MoyueHue u npumeHeHne. CoequHeHNs
KkpemHus B mpupoje. O0miue npeacrapieHus 06 okcuae kpemuus (IV) u kpeMHUEBOI KHCTOTE.
CunukaThl, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeline cTpouTenbHbIe
MaTepHalbl: KepaMuKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [Ipobnembr 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTENIBHBIX MATEPUAIIOB B MOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:



M3y4eHHEe 00pa3loB HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, ITPOBEACHUE
KaueCTBEHHBIX PEaKIUii Ha XJIOPUA-HOHBI U HAOIIOACHHUE TPU3HAKOB UX MMPOTEKAHMUS, OTIBITHI,
oTpaxaromnue (PU3NIeCKue U XUMUIECKIE CBOKWCTBA TAJIOTEHOB M UX COSAMHECHUN (BO3MOKHO
WCI0JIb30BaHNE BUICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3liaMu XJIOPUIOB (TaIOTEHUIOB),
03HAKOMJICHHE C 00pa3IiamMu cephl U €€ COSAMHECHUSIMU (BO3MOXHO HCIOJIb30BaHNE
BHJIEOMATEpHUAJIoOB), HAOIIOACHHUE Tpoliecca OOYTIIMBaHUs caxapa MoJ IeHCTBHEM
KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI, U3y4EHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOI
KHCJIOTHI, POBE/ICHNE KAYSCTBCHHON peaKIiK Ha CyIb(paT-HOH U HAOIIOICHHE TTpU3HaKa e
MPOTEKAHUSI, 03HAKOMJICHHE C (PH3NICCKIMH CBOMCTBAMU a30Ta, (hocdopa 1 UX COCTMHCHHIMA
(BO3MO’KHO HCII0JIb30BAHUE BUJEOMATEPHUAIOB), 0Opa3lamMu a30THHIX U (POCPOPHBIX YA0OpeHuUH,
MoJIy4eHue, coOupanue, pacro3HaBaHWEe U U3YYEHHE CBOMCTB aMMHaKa, MIPOBEICHNE Ka4eCTBEHHBIX
peakiuii Ha MIoH aMMOHUS U PocdaT-ruoH 1 U3ydeHNE MPU3HAKOB UX MTPOTEKaHUSs, B3aMMOICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO HCIOJIb30BAaHNE BUIEOMATEPHATIOB),
M3y4YeHUE MOJICNICH KPUCTAITHYECKUX PEHIETOK anMasa, rpadura, QpyiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJICOPOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U YCTPONUCTBOM
MPOTHBOTa3a, MoJy4eHue, cooupanue, pacro3HaBaHue U U3YUYECHHE CBOMCTB YIJIEKUCIIOTO Ta3a,
MPOBECHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT ¥ CHJIMKAT-UOHBI U U3yYeHUE TPU3HAKOB MX
MPOTEKAHUSI, 03HAKOMJICHHUE C TIPOIYKITMEH CUITUKATHOM MPOMBIIIUICHHOCTH, PEIICHHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHel e HeMeTauTbl B X COSTUHCHUS).

MeTaJulbl M UX COETMHEHUS

OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB — METAJIJIOB HA OCHOBAHHMH UX TIOJIOKEHHS B
[Tepuoanueckoit cucreme xumuueckux snemMeHToB . . MenzaeneeBa u CTpoeHUsI aTOMOB.
Crpoenue metamioB. MeTtaminyeckast CBs3b U METAJUIMYECKAsT KPUCTAIUIMYECKAs pEeIIETKA.
DIJIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. PU3MYECKHE M XMMUYECKUE CBOMCTBA
MeTaioB. OO01iue crocoObl nosydeHust MetauioB. [loHsTre 0 KOppo3uK METAJIOB, OCHOBHBIE
crocoOBbI 3aTUThI UX OT KOppo3uu. CIiiaBel (CTajab, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[{enounble MeTauIbl: IOJI0KEHUE B [lepronueckoii cucteMe XMMUYECKHUX 3JIEMEHTOB /.

N. MenaeneeBa, CTpO€HHE UX ATOMOB, HaXxOX/JieHUE B npupoae. Guznueckue U XuMu4YecKue
CBO¥CTBa (Ha puMepe HAaTpHs U Kanus). OKCUIIBI U TUAPOKCHUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[lenouyHo3emMenbHbIE METAIIIBI MArHUH U KalbLUi: noJoxeHue B [lepuoanueckoil cucreme
XuMu4eckux 3meMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXO0XKACHUE B IPUPOJE.
Pu3nueckrue 1 XMMHUUYECKHE CBOMCTBA MarHus U Kajablusa. BaxkHellne coeAMHEHUs KaabLUs
(oxcun, ruapokcu, con). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxxenue B [lepronnueckoit cucreme xumuyeckux siaeMenToB . . Menaeneena,
CTPOEHHE aToMa, HaXOXJAeHue B mpupoae. Pu3ndyeckue 1 XUMUYECKUE CBOMCTBA aTFOMUHHSL.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux anemeHToB Jl. . Menneneena,
CTPOEHHE aToMa, HaXOXJAeHUe B pupojae. Pu3ndecknue 1 XUMHUUECKHE CBOMCTBA xkene3a. OKCUIbI,
ruapokcuabl u conu xenesa (1) u sxenesa (III), ux cocras, cBoiicTBa U OMydYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C 00pa3I[aMy METaJJIOB | CIJIaBOB, X (PU3NYECKUMH CBOWCTBAMU, H3yUCHHE
PE3yIbTATOB KOPPO3UH METAIIOB (BO3MOXHO MCIOJB30BaHUE BUACOMATEPUATIOB), 0COOCHHOCTEM
B3aMMOJICICTBUS OKCH/JIA KAJIbLIUSI M HATPUS C BOJAOU (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBAHUE CBOUCTB XKECTKOM BOIBI, TIPOIIEcCca TOPEHHUS JKese3a B
KHCIJIOpO/Jie (BO3MOXHO MCIOJIb30BAHNE BUACOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX



peakiuii Ha MOHBI: MAarHusl, Kajablus, aTFOMUHUS, IMHKa, kene3a (II) u xenesza (I111), menu (1),
HaOJI0IeHNE U ONHMCAHKE MTPOIIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMH HATPHS, KaJIHsl U KalIbLUs
(BO3MOXKHO MCIIOJIb30BAaHKE BUICOMATEPUAIIOB), UCCIIEI0OBaHHE aM(pOTEPHBIX CBOWCTB TUIPOKCUIA
QIIOMMHMS ¥ THIPOKCU/IA IUHKA, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «Baxkneiniue
METaJlJIbl U UX COEAUHEHUS.

XuMHS M OKPYKAI0LIAs cpeaa

BemecTBa 1 Marepuaiibl B IOBCEAHEBHOM )KU3HU uenoBeka. be3omnacHoe ucroib30BaHUE BELIECTB U
XUMMUYECKUX peakuuii B ObITy. [lepBas moMOIb IPU XUMHUYECKHUX OKOTax U OTPABICHUSX.
XUMUYECKOE 3arpsi3HEHUE OKpYXKAIoLIel cpebl (MpeaenpHas A0MycTUuMasi KOHLEHTPAllKs BELIECTB,
nanee — [1JIK). Poib XuMuu B permieHn# S9KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).
Meostcnpeomemmnnie ceasu

Peanu3zanus MeXnpeaMETHBIX CBA3€H MPU U3yYEHUHN XUMUU B 9 Kilacce OCYIIECTBIIIETCS Yepe3
HCI0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX NOHITUMN, TaK U MOHATHH, SBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11ue ecTecTBeHHO-HAYUHbIE MOHATUSA: HAyYHbIN (DaKT, TUIMOTe3a, 3aKOH, TEOPHUs, aHAIIU3, CUHTES,
KJ1acCU(pUKaIus, NIepUoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, U3MEPEHUE,
MOJ€eNb, SIBJIEHNE, TapHUKOBBIHN 3(D(PEeKT, TEXHOTIOTHSI, MaTepHAIIbI.

®du3znka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKHM 3apsi]l, IPOBOJIHUKH, MOTYIPOBOAHUKH, TUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, pACTBOPUMOCTb,
KpUCTAJIJIMYECKas peléTka, CruiaBbl, (PU3UYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMHUECKOE
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COMHIIE.

buonorus: dotocunres, nprxanue, onocdepa, IKOCUCTEMa, MUHEPATbHbIC YI00OpEHU,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE OPO/IbI, OJIE3HBIE HCKOMIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.



3. TEMATHUYECKOE IVTAHUPOBAHUE

8 KJIACC (1 yac B Hezento, Bcero 68 vaca)

Paszpen Kon-Bo | Temnl Koia-Bo XapaxTepucTtuka gesreabHocTd yuamierocs (YY) OcHoBHbIE
(kos-BO 4acoB 4acoB HaIpaBJICHUS
4acoB) BOCIIUTATEIHHO
71
JESTEITbHOCTH
Pazpen 1. 20 (1.1 5) Paznuuath mpenMeTsl M3y4deHHs €CTECTBEHHBIX Hayk. HaOmronaTe cBOMCTBA BEIIECTB U X 1,5
IIepBoHaua W3MEHEHUs B XOJI¢ XMUMHMYECKUX PEaKIHUH. YUUTBCA NPOBOJUTh XUMHUYECKHH HDKCIIEPUMEHT.
JIHBIE Xnmust — CobmoaTh MpaBuiia TEXHUKK Oe3onacHoCcTU. OKa3biBaTh IEPBYIO IOMOIIbL IPU OTPABJICHUSX,
XUMUYECKH BAKHAS 0’KOTax W TpaBMax, CBA3AHHBIX C PEaKTHUBaMH U J1a00PATOPHBIM 000pyA0BaHHEM. 3HAKOMUTHCS
€ TIOHATHSA 0671aCTh ¢ nabopaTopHbIM OOopynoBaHueM. M3ydyaTh CTpoeHHe IUIaMEHH, BBIABUTAs THUIOTE3bl U
eCTECTBO3H MPOBEPSI MX IKCIIEPUMEHTANBHO. Pa3mmyaTe MOHATHS «YHCTOE BEIIECTBO» M «CMECh
AHMS BEILECTBY». YMETh pa3AeisiTh CMECH METOJaMU OTCTauBaHUSA, (UIBTPOBAHMS U BBIIAPUBAHUSL.
Paznuuate Qusnueckne m xumuueckue sBieHus. OnpenensaTh NPU3HAKM XUMMUYECKHX peaKIHil.
Hpavmmqec @duxcupoBaTh B TeTpaau HaOIIOJacMble NPU3HAKUM XMMHUYECKMX peakuuil. Paznmuuath
. MOHATHUS «aTOM», «MOJIEKYJIa», «XUMUYECKUH DIIEMEHT, «HOH», «IJIEMEHTApHBIC YaCTHIIBD).
ACATEIIBHO Paznuuarh NOHATHS «BELIECTBA MOJIEKYJIIPHOTO CTPOCHHUS» U «BELIECTBA HEMOJIEKYISIPHOTO
CTH cTpoeHus». DOPMyIUPOBaTh OIpPENCICHUE MOHATHS «KpUCTAJUIMUECKHe peETK». OObIACHATh
YeroBeKa 3aBUCHUMOCTb  CBOMCTB BEILECTBA OT TUIIA €T0 KPUCTAIINYECKON peléTku. Onpenenarsb

OTHOCHUTENIbHYI0 aTOMHYIO MAacCy O3JIE€MEHTOB M BaJCHTHOCTH 3JIEMEHTOB B OMHAPHBIX
coenuHeHUsAX. OnpenensTh COCTaB MPOCTEUIINX COETMHEHUN M0 UX XUMHYECKUM
dbopmynam.CoctaBisaTh  GopMyiabl  OMHAPHBIX COCTUHEHUH 10 U3BECTHOW BaJICHTHOCTH
aneMeHTOB. M300pakaTe mpocTeline XUMHYECKUE PEaKUUd C MOMOIIbI0 XUMHUYECKUX
ypaBHEHUH. PaznuyaTte TMOHATHS «UHICKC» U «KOdPPUIUEHT»; «CXeMa XUMHUYECKOH
peakium» U «ypaBHEHHUE XUMHUYECKOW peakiuu». PacCUMThIBATH OTHOCHUTEIHHYIO
MOJIEKYJIIpHYIO Maccy Mo GopMynam BellecTB. PaccuuThiBaTh MAacCCOBYIO J0JIO
XMMHUYECKOTO 3JIEMEHTa B COCIUWHEHHUH. Y CTaHABIMBAThH MpocTeiiire GOpMyNbl BELIECTB 10
MacCOBBIM JIOJISIM 271eMeHTOB. [lonp3oBaThcst  wHQOpMaIMei U3 IPYTUX HCTOYHHUKOB JUIS
MOATOTOBKU KPAaTKUX COOOIIeHHH. [ OTOBUTh Tpe3eHTalluu MO TeMe




1.2 15 3HaTh: ONpeIeICHUs TOHATUI: PeaKy COSAMHEHUS, PEAKIIMU PA3I0KEHHUs, PEaKIIUU 3aMEIICHUS U 6,8
peakiuu oOMeHa.
Bemecrpa YMeTh: onpenensiTb NPUHALICKHOCTh XUMUYECKOW PEAKIUHU K TOMY HWJIM HHOMY THITY U COCTaBIIATh
31 YPaBHEHUS XUMHYCCKUX PEAKIIUNA Pa3IMIHBIX THUIIOB
XUMHYECK
ue
peaxiuu
Pazmen 2. 30 |21 6 HccnemoBaTh cBoiCTBAa M3ydaeMbIX BemlecTB. HaOmomaTh (QU3WYECKUE W XUMHUYECKUE TIIpe- 3,6
Baxxueiimm BpaIlICHUs] M3y4aeMbIX BEMIeCTB. Pacrio3HaBaTh ONMBITHBIM MYTEM KUCIOPO . ONHUCHIBATE XUMHU-
e Bosnayx. YECKHUE peaKIud, HaOIogaeMble B X0J€ JIEMOHCTPAIIMOHHOTO M JIA0OPAaTOPHOTO SKCIIEPHUMEH-
MPEACTaBUT Kucnopo. Ta. Jlenatb BBIBOJBI M3 PE3YJIbTATOB MPOBEACHHBIX XMMHUYECKHAX OIBITOB. YUaCTBOBATh B
e [oustre COBMECTHOM OOCYXJICHHUU PE3YyIbTaTOB OMBITOB. OKa3bIBaTh IMEPBYIO TIOMOING IIPU OTpaBJIe-
HEOpraHuye 06 HUSAX, OXKOTax W TpaBMaX, CBSA3aHHBIX C PEAKTHBAMHM U JTA0OPATOPHBIM 00OPYIOBAHUEM.
CKHX OKCHIAX CO(iTaBJ'ISITB (GOopMyIBI  OKCHJIOB TI0 HSBeC”l:'HOI;'I BAJIEHTHOCTH DJIEMEHTOB. 3vaHI/ICBIBaTL po-
BEIIECTB CTEHIME ypaBHEHUS XMUMHUYECKUX peaknuil. [lomp3oBaThcss uHOpManueld W3 APYrux Hc-
TOYHHKOB I TMOJATOTOBKM KPATKMX COOOIIEeHUH. [ 0OTOBUTh Mpe3eHTAIlMU 10 TeMe
2.2 8 HccnenoBaTh cBOWCTBAa w3ydaeMbIX BemecTB. Habmonate (u3nyueckue m XUMHUYECKHE 2,8
MpeBpaIieHus U3ydaeMblx BemiecTB. OMUChIBaTh XUMUYECKHE PEaKIMH, HAOII0JaeMbIe B XOJIe
Bomopon. JEMOHCTPAIITMOHHOTO W JIA0OPATOPHOTO 3KCIEpUMEHTa. Pacrio3HaBaTh ONBITHBIM ITYyTEM
ITonsitue o Bosiopoa. CoOmrofaTh MpaBuiIa TEXHUKH O€30macHOCTH. JlemaTh BBIBOJBI W3  PE3YJIBTATOB
KHCIIOTaX MPOBEACHHBIX XMMHUYECKHX OIBITOB. YYacCTBOBATH B COBMECTHOM OOCYXICHUH DPE3yJbTaTOB
1 COMSIX OTIBITOB. 3aIUCBhIBaTh IMPOCTCHUININE YpPaBHEHUS XUMHUYECKUX peakiuil. [lonb3oBaThes
uHopMarmerd U3 APYrux MCTOYHUKOB JIJISl TIOJTOTOBKH KPAaTKUX COOOIIECHUH.
['oTOBHTH NpE3eHTAIMHU TI0 TeME
2.3 5 Hcnonb3oBath BHYTPU- U MEXKIPEAMETHBIE CBSI3H. 5,7
PaccunthiBaTh MOJSIPHYIO Maccy BEIIECTBA, OTHOCH-TEIbHYIO IUIOTHOCTH ra3oB. BeIUMCIATH 1O
Bona. XUMHYECKUM popMynaM ¥ XHMHUYECKUM YpPAaBHEHUSM MAacCCy, KO-JTMYECTBOBEIIECTBA,
PactBopsI. MOJISIpHBIN 00BEM MO U3BECTHOM Macce, MOJIIPHOMY OO0BEMY, KOJIHMYECTBY OJHOTO U3
Tousitre BCTYMAIOIIUX WM TOJYYAIOUIUXCA B PEAKIMU BE-IIECTB. BHIUUCIITH OOBEMHBIE OTHOIICHHS
06 ra3oB MpU XUMUYECKUX peakiusx. Mcmonb30Bath mpuMepbl pe-lieHus TUIOBBIX 3ajad,

OCHOBaHUsA

3aa4YHUKH C HpI/IBeI[éHHBIMI/I B HUX AJITOpUTMaMH PpCHICHUSA 3aJaqd




24 11 KrnaccuguimpoBars n3ydaeMbie BEIIECTBA MO COCTAaBY B cBolicTBaM. COCTaBIIATh (DOPMYJIBI 3,4,8
OKCHUJIOB, KUCJIOT, OCHOBAHUI1, COJIel U Ha3bIBaTh UX 10 MEXKIYHAPOIHOM HOMEHKIATYpE.
OcHoBHbIe [IporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE OOLINX XUMHUYECKUX CBOWCTB N3YUYEHHBIX
KJIaCChI KJIaCCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS. COCTaBIATH MOJICKYIJISIPHBIE YPAaBHEHUS
HEOpraHud peaxkuui, WITIOCTPUPYIOLIUX XMMUYECKHE CBOWCTBA U CIIOCOOBI MOTY4YEHHUs BEUIECTB U3yUEHHBIX
CCKIX KJIACCOB/TPYIII, a TAK)KE MOATBEPIKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MKy HUMH.
[Ipou3BOINTE BBIUKCIEHUS 110 YPABHEHUAM XUMHUYECKUX PEAKIIHM.
COEJIMHEHU
i
Paznen 3. 15 |31 7 Knaccuguimposars u3ydeHHblE XHUMHYECKHE DJIEMEHTHl M UX coeanHeHus. CpaBHUBATh 1,7
[lepuonuue CBOMCTBa  BEIECTB, IPUHAJIEKAIIUX K pPa3HbIM KiaccaM, XUMHUYECKHE 3JIEMEHThl pa3HbIX
CKH 3aKOH [Tepromny rpynn. YCTaHaBIMBATH BHYTPU- U MEXIPEIMETHBIE CBsA3H. POPMYIUPOBaATh NEPUOIUIECKUIN 3aKOH
u €CKUH JI. 1. MeHnneneeBa U pacKpblBaTh €ro CMBICH. XapaKTepU30BaTh CTPYKTYPY HEPHUOIUYECKON
[Tepuonuue 3aKOH M tabmuipl. Paznuaare nepuonbl, A- u b-rpymnmbl. OObSICHATE (GU3UYECKUN CMBICIT TOPSIKOBOTO
cKas Tepuom HOMEpa  XMMHYECKOTO S1IEMEHTa, HOMEPOB IPYIIIbI M IEPHO/IA, K KOTOPBIM S/IEMEHT
cucremMa ccKas MPUHAUIEKUT B nepuogudeckor cucreme J[. M. MeHneneeBa; 3aKOHOMEPHOCTH HM3MEHEHUS
XUMUYECKU CBOWCTB AJIEMEHTOB B IpEJENax MaJbIX NEpUOJOB U A-rpyni. PopMynHpoBaTh
X cucteMa ONpeNeNeHUs] MOHATHI «XUMUYECKUN FIEMEHT», KIOPAIKOBBIA HOMEP», «MACCOBOE YHUCIIO»,
AIIEMEHTOB XHMHICCK «U30TOIBI», «OTHOCUTEIIbHAS aTOMHAsI ~ Macca»,  <QJICKTPOHHAs 000JI0UKa», «3JICKTPOHHBIN
. N. ux CIO» («OHEPTeTHYECKHI YpOBEHBY). ONpeneNsiTh YMUCIO MPOTOHOB, HEHTPOHOB, DJIEKTPOHOB Y
Meneneen 3JIEMEHTOB aTOMOB XMMHUYECKHX DJIEMEHTOB, HCIIOJIb3Ys Mepuoanyeckyto Tabnuiy. COCTaBIsATh CXEMBI
a. I U. CTPOEHMSI aTOMOB MepBbIX 20 3JIEMEHTOB NEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.
Crpoenue MeHiere-e XapakTepu3oBaTh XMMHMUYECKHE 3JEMEHTbl Ha OCHOBE HX IOJIO)KEHHS B INEPUOIUYECKOM
aTOMOB. CUCTeME U OCOOEHHOCTEW CTpOEHHsS WX aTOMOB. J[enaTh yMO3aKIIOUEHHS O XapakTepe
XuMHuuecka ba. W3MEHEHUsI CBOMCTB XUMHUYECKUX DJIEMEHTOB C YBEJIIMYEHUEM 3apsi/ioB aTOMHBIX SIED.
s CBSI3b. Crpoenne HccnenoBate cBoiicTBa H3ydaeMbIX BenlecTB. HaOmonate ¢usnueckue M XUMHYECKHE
Oxucnuren aToMa IpeBpalleHs] u3yyaeMbIX BemlecTB. OMUCHIBaTh XUMHUECKHE PEaKLMu, HaO0JaeMble B X0/
BHO- HKCIIEpUMEHTA. YYacTBOBAaTh B COBMECTHOM OOCYXKJIEHHHM PE3YJIbTaTOB OIBITOB.
BOCCTaHOBHU 3.2 8 PackpeiBaTh CMBICH H3y4aeMbIX TOHATHI. ONpenensaTh BUI XUMHUYECKOHN CBSI3U B COCIMHEHHH.
TEJbHBIE MonennpoBaTh CTPOEHHE MOJIEKYJI ITPU IIOMOIL PUCYHKOB, MOJIENIEH, JIEKTPOHHBIX U
peakuumn XUMHYIECK CTPYKTYpHBIX (popmyir.Mcnoap30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJIECHUs (OpMyIT
ast CBSAI3b. BEIIECTB, 3JIEKTPOHHOTO OaslaHca peakuuid. Onpenenars CTerneHb OKUCIEHUS aTOMOB XUMUYECKHUX




Oxucaure
JIBHO-
BOCCTaHOB
HUTCJIBHBIC
peaxiuu

AJIEMEHTOB TI0 (POPMYJIaM U COCTaBIATH GOPMYIIbl OMHAPHBIX COCTUHEHUN TIO CTETICHN OKUCIICHUS
ATOMOB XUMHYECKHUX 31eMeHTOB. OnpeessiTh OKUCIUTENb U BOCCTAHOBUTENb. PaccTaBiaTh
KOA(PPUITUEHTHI B CXeMaXx IMPOCTHIX OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM
NIEKTPOHHOTO Oastanca. Habnrogate XuMHYECKHEe OTIBITHI 110 TUIaHY, aHAITM3UPOBATh U JIeIaTh
BbIBOJIbI. Mcnionib3oBathk MKT st co3panus Moeneit, HoArOTOBKY MPE3EHTALUM, TOKJIAI0B 110
teMe. BricTpanBath pa3BEpHYThIE MMCHbMEHHBIE H YCTHBIE OTBETHI C OTMIOPOM Ha MH(POPMALIUIO U3
ydeOHUKa M IPYTUX UCTOUYHUKOB, B TOM uucie MaTrepHera

PesepBHoe
BpeMs

Hroro;
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9 KJIACC (2 4 B Henemnto, Bcero 68 )

Pasznen 1. 17 |11 5
BemiectBo u
XUMUYECKH TosTopen
€ peakuuu He "
yII1yOJIeHH
€ 3HaHMUH

XapakTepu30BaTh XUMUYECKUE DJIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KK U KAJIbIUS 110 UX
nosioxkeHuto B [lepuonuueckoii cucteme [I. Y. MenneneeBa. KnaccudunupoBars 1 Ha3pIBaTh
HEOpraHMYEeCKHe BEIIeCTBa U3YYCHHBIX KiaccoB. ONMUCHIBAThH 00IIMe XUMHUECKHE CBOCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MIOJATBEPKAATH CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI
XUMUYECKUX peakiuuil. OnpeaensaTb BUJ XUMUUECKOU CBSI3U U TUIT KPUCTAJUIMUECKOU PEIIETKN
BeniecTsa. [Iporuo3upoBaTh CBOKMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMS. BricTpanBaTh

5,6




OCHOBHBIX pa3BEpPHYTHIC MMUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPO Ha MH(OpMAIIHIO U3 YIeOHUKA U
paszienos CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO MCIOJIb30BaTh M3YUCHHBIN MOHATUHHBIN anmapar Kypca
Kypca 8 XUMUU
KJjlacca
1.2 PackpsiBaTh CMBICT M3y4aeMbIX TOHSATUN U IPUMEHSTH ATH MOHITHS TPU ONTMCAHUU CBOWCTB 3,6
BEILIECTB U MX MpeBpamennit. KimaccuguupoaTh XUMUUYECKUE PEAKIIHH 10 PA3TUIHBIM
OcHoBHbIe IIpU3HAKaM. Y CTaHABIUBATh 3aBUCHMOCTb CKOPOCTH XUMMUYECKON PEAKLIUN OT Pa3IMYHbIX
3aKOHOMED (aktopoB. [Iporuo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIICHHUI B Pa3IMUHbBIX
HOCTH ycnoBusix. OnpenensT OKUCIuTeNb U BocctaHoBUTeNb B OBP. CocTaBisTh 37€KTpOHHBIN OaiaHc
XUMITIEcK peakiuu. [Ipon3BOAUTH BEIYUCICHHS IO XUMUYECKUM YPaBHEHUSIM. Y YaCTBOBATh B COBMECTHOM
x paboTe B mape iy rpyimre. BeicTpanBath pa3BEpHYThIE MICHMEHHBIEH YCTHBIE OTBETHI C OTIOPOI HA
. MH(POpMAIIHIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO MCIIOJIb30BaTh U3YUCHHBIN
peaKiimn MOHSATUWHBIN annapar Kypca XUMHUHU
1.3 PackpsIBaTh CMBICIT N3y4aeMbIX IOHATUH, @ TAKKE CMBICI TEOPHUH IEKTPOJIUTUUECKON
muccounanuu. OOBSACHATh IPUUUHBI JIEKTPOTIPOBOJHOCTH BOJIHBIX PACTBOPOB BELIECTB, Pa3Inyarh
OnekTpot cinabble U CHITbHBIC IEKTPOJIMTHI. COCTABIIATh YPaBHEHUSI TUCCOIMAITMUKHICIIOT, EJI0YEH U COJICH,
WTHYECKas TMIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHHSI XUMUYECKHUX PeaKlUii HOHHOTO 0OMEHa, KpaTKue
JUCCOIHAI HMOHHBIE YpaBHEHUS MPOCTHIX PEaKUii THAPOIM3a COJIel. XapaKTepru30BaTh O0IINEe XUMHUUECKHE
-_— CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU AIEKTPOIUTUUECKON AUCCOLUALINY;
X MIecK NOATBEPKIAaTh CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUM XUMHUUYECKUX PEAKLUN.
Pemrate skcniepuMeHTaNIbHBIE 3a/1a4U 110 TeMe. [1maHupoBaTh 1 OCyIIECTBIIATh HA IPAKTHKE
ue XUMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS, AeTaTh BBIBOJBI IO pe3yabTaTam
pcaKnuH B SKCIIEPUMEHTA MIPH MPOBEICHUH JTA00OPATOPHBIX OMBITOB U MpakTUYeckux padoT. CienoBarhb
pacTBopax npaBuiiaM 0e30MmacHOi paboThl B TaOOPATOPUU TTPU UCTIOJIB30BAHUN XUMUYECKOH MOCY/IbI U
obopynoBanus. [IpoBOAUTH BEIYUCICHUS 110 XUMUYECKHUM yYpaBHEHHSIM. Y4acTBOBATh B COBMECTHOM
pabore
Pasznen 2. 25 |21 OOBACHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB HEMETAJJIOB M UX COSMHEHUN B 7,8
Hewmerannsl npeaenax MajiblX EPUOJIOB U IIaBHbBIX noArpymn [leproaudyeckoil CUCTEMbI XUMUYECKUX
1 UX OOuas AJIEMEHTOB C YYETOM CTPOCHHS UX aTOMOB. XapaKTepu3oBaTh (pU3ndeckue U XMMHUECKHUEe CBOMCTBA
COeTMHEHHUS XapakTepu MIPOCTHIX BEIIECTB TAJIOTEHOB (HA MPUMEPE XJI0pa) U CIOXKHBIX BEIECTB (XJIOPOBOJOPOa, XIOpUaa
CTHKA HaTpUs), CIIOCOOBI UX MOTYYCHUS, IPUMEHEHHUE 1 3HAYCHHE B IIPUPO/IC U )KU3HH YEIOBEKA.

XUMHWYECCK

OHpe,I[eJ'IHTL XJIOPUA-UOHBI B paCTBOPC. HJ'IaHI/IpOBaTB N OCYHICCTBJIATH HA MMPAKTUKEC XUMHUUYCCKUC




ux 9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOAEHNUS, J€1aTh BBIBOIBI 10 pe3yabTaTaM3KCIIEPUMEHTA IpU

3JIEMEHTOB IPOBEICHUH JTa0OPATOPHBIX OIBITOB M MPAaKTHYECKUX paboT. CrenoBaTh MpaBuiaM 0e30MacHOR

VIIA- paboThI B 1TaOOPATOPHH MIPH UCTIONB30BAaHUH XUMHUYECKOHM TOCYAbI B 000pyioBaHus. BeicTpanBaTh

T pa3BEpHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOH HAa MH(OPMAIHIO U3 YUeOHUKA U
CIPaBOYHBIX MATEPUAIOB, TPAMOTHO UCII0JIb30BATh N3YUYEHHBI

l"asorensr

2.2 OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIeMeHTOB VIA-rpymnmbl U ux
COEJIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB. XapaKTepru30BaTh (PU3MUECKUE U XUMUYECKUE

OOmas CBOMCTBA MPOCTOTO BEIIECTBA CEPHI U €€ COETMHEHHH (CepoBOA0POa, OKCUIOB CEPbI, CEPHOU

XapakTepu KHCIIOTHI, CyJIb(aToB), CIOCOOBI UX MOIY4YEHHUs, IPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U JKU3HU

CTHKA yenoBeka. Onpenensars Haauuue cyibGaT-uoHOB B pacTBope. OOBICHITH CYIIHOCTb

XUMHYECK 9KOJIOTMYECKUXTPOOIIeM, CBA3aHHBIX C MepepaboTKoN coennHenuil ceprl. [Inanuposars u

x OCYILIECTBIISITh Ha MPAKTUKE XMMUYECKHUE SKCIIEPUMEHTHI, IPOBOJUTH HAOII0IEHUS, A€TIaTh BBIBOIbI
0 pe3ylbTaTaM 3kcrniepuMenTa. CienoBaTh npaBuiaM O0e3onacHoi paboThl B 1a00paTopuu mpu

SNIEMCHTOB WCIOJIb30BAHNN XUMHYECKOM mocybl U 006opynoBanusi. [Ipou3BoAUTh BEIYUCICHUS 110

VIA- XMMHUYECKUM ypaBHEHUsM. Vcronb30BaTh MpU BHIMOJIHEHUH YYEOHBIX 3a/JaHUN TEKCThl yUeOHMKA,

TPYIIIBI. crpaBouHblie Matepuaibl (Ileproanyeckyto cucremy xumuaeckux 3nemenToB J1. 1. Menneneena,

Cepau eé TaOIHIy PACTBOPUMOCTH KHCJIOT, OCHOBAHHH M COJIEH B BOJIE, SJICKTPOXUMUUECKUM PSJT

COETMHEHH HanpspKeHU MeTaisioB). Mcnoap30BaTh Npu BHIMOIHEHUH Y4EOHBIX 3a/laHui U B TIpoliecce

g UCCIIEJIOBATENLCKOM AeATEIbHOCTH HAYYHO-IOMYIISIPHYIO JIMTEPATYPY XUMUYECKOTO COICpPKAHMUS,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTEepHETa

2.3 XapakTepu3oBaTh  AIEMEHTbI  VA- rpymnmbl (HOATPYIIB a30Ta) HA OCHOBE WX IIOJIOKEHHUS B 5,8
NepPUOJMYECKON CHUCTeMEe U OCOOEHHOCTEeH cTpoeHHs] UX aTOMOB. OOBACHATH

OOuras 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JEMEHTOB VA-rpyIibl. XapaKTepu30BaTh aIOTPOIIHIO

XapakTepu ¢dochopa kak oAHYy M3 NPUUYMH MHOTOO0Opasus BewiecTB. ONMChIBaTh CBOMCTBAa BEIIECTB B

CTHKA X0Jle JEMOHCTPAIlMOHHOTO U JaboparopHoro skcrnepumeHTa. CoOnonaTe TEXHUKY

XUMITECK 6e3onmacHocTd. OKa3plBaTh IEPBYI0 IOMOIIb [P OTPABJICHUAX, OXKOTaXx M TpaBMax,

x CBSI3aHHBIX C PEaKTUBAMH U J1a0OpaTOPHBIM 00OpYIOBaHHEM. Y CTaHABINBATh
IIPUHAUIEKHOCTD BEIIECTB K OMNPEACIEHHOMY Kiaccy coennHeHui. ConocTaBisaTh CBOMCTBA

IICMCHTOB pa30aBIeHHON M KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI. COCTaBIATh YpPaBHEHUS

VA- CTYIEHYATOH JAUCCOLMAIMU Ha TpuMepe GpochopHOil KUCIOTHI. 3anMUChiBaTh YpaBHEHHs peaknui

TPYIIIBL. B HIOHHOM BHJI€ C YKa3aHHEM IIepexojJia 3JEKTPOHOB. Pacrno3HaBaTh ONBITHBIM IMYTEM aMMMAK,

A3or, pacTBOpbI KHUCJIOT, HUTpaT- M pocdar-uoHsl, HOH aMMOHUS. Vcnoabp30BaTh NpuoOpeTEHHbIE




docdop u

ux

3HAHMSI U YMEHMS B INPAKTUUYECKOW AEATEIbHOCTU M IOBCEJAHEBHOM JKU3HU C IIEJIBIO
6e30macHOro OOpaIeHUs C BEHIECTBAMU U MaTe€pHaIaMU U SKOJIOTHMYECKH I'PaMOTHOTO
IIOBEJICHUS B OKPYXKAIOWIEH cpele. BerunuciaTe MaccoByr0 J0MI0 PACTBOPEHHOIO BELIECTBA B

ZOGHHHGHH pactBope. [lonp30BaThcst  MHpOpMALUEl U3 IPYrMX HUCTOYHUKOB JUISl MOATOTOBKM KPAaTKHUX
coo01eHNi. '0TOBUTh KOMIBIOTEPHBIE NPE3EHTALUU IO TEME.
24 XapaxTtepuszoBarh d31eMeHThl [VA- rpynnel (moArpynmnel yriepojaa) Ha OCHOBE MX 2,8
MOJIOKEHUSI B TIEPUOJNYECKON CHUCTEME U OCOOEHHOCTEH CTpOeHMsI MX aTOMOB. OOBACHATH
OOmas 3aKOHOMEPHOCTH W3MEHEHHMS CBOWCTB 2yIeMeHTOB [V A- rpynmsl. Xapakrepru3oBaTh
XapakTepu AIJIOTPOTIMIO YTJIepoJa Kak OJHY M3 NpUYMH MHOrooOpasus BemiecTB. OmuchIBaTh CBOMCTBa
CTHKA BEIIECTB B XOJIe¢ JEMOHCTPAIlMOHHOTO U JabopaTopHoro 3kcrepumenta. CoOmoaarh
XUMITIEcK TeXHUKY Oe3omacHOCTH. COMOCTaBIATh, CBOMCTBA OKCHJOB yIiiepojla U KpEeMHHUS,
x OOBSACHATh NPUUYUHY MX pa3Inyus. Y CTaHABIUBATh MIPUHAJUIEKHOCTh BEIIECTB K
ONPENECIEHHOMY KJIACCy COeAMHEHU. JIoKa3bIBaTh KHCJIOTHBIA XapaKTEp BBICIIUX OKCHJIOB
SNIEMCHTOB yriaepoaa U KpPEeMHHUSL.
IVA-
TPYIIIBL.
Yraepoa u
KpEeMHUN 1
ux
COEIMHEHU
s
Paznen 3. 20 |31 PackppIBaTh CMBICIT N3y4aeMbIX TOHATUN U IPUMEHSTH 3TH TIOHITHS TIPU OITMCAHUU CBOWCTB 1,8
Mertanisl u BEIIECTB U UX MpeBpainieHuil. OO0bACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
ux OO6uiue 3JIEMEHTOBMETAIJIOB U UX COEAMHEHUN C YIETOM CTPOCHHSI UX aTOMOB. XapaKTepU30BaTh CTPOCHHE
COEIMHEHUS CBOICTBa METaJIJIOB, 001Me (GU3NYECKHe U XMMUYECKHE CBOICTBA METAUIOB. XapaKTepu30BaTh 00II1e
METaJIOB CrocoObl MOTy4YeHHsI MeTaJuIoB. ONUCHIBATh CIIOCOOBI 3alIUTH METAIUIOB OT KOoppo3uu. ClieoBaTh

IIpaBuJIaM 0e30macHo pa6OTBI B J'Ia60paT0pI/II/I IIpH UCII0JIb30BaHUHN XUMHYECKOM MOCybl U
O60py,Z[OBaHI/I$I. HpOI/I3BOI[I/ITB BBIYTUCIICHUS 110 YPABHCHUAM XUMHWYCCKUX peaKL{HfI, €CJIM OJUH U3
pCarcHTOB COACPIKUT IMIPUMCECH. Y4acTBOBaTh B COBMECTHOM pa60Te B ITapC HUJIA T'PYIIIIC.
Hcnonp30BaTh IIPpH BBIIIOJIHCHHUU y‘Ie6HHX 3aJJaHUM TEKCTHI y‘{e6HI/IKa,CHpaBO‘{HBIe MaTCpHraJIbl
(Hepnozu/mecxy}o CUCTCMY XUMHNYCCKUX IJICMCHTOB I[ n. MeHzLeneeBa, Ta6J'II/II_[y pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U COJICH B BOJC, 3HCKTpOXI/IMI/I‘-ICCKI/II71 pAx HaHp}I)KCHI/Iﬁ MeTaHHOB)




3.2 16 OOBsACHATH 001HE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOBMETAIIOB U UX COCTMHEHUN
B TpyNIax ¢ y4€TOM CTPOCHHS UX aTOMOB. XapaKTepu30BaTh (pr3nyeckne 1 XUMHUIECKUE CBOMCTBA
Baxnenm IPOCTBIX BEIIECTB METAJJIOB U UX COEAMHEHUN (OKCUOB, TUAPOKCUIOB, COJIEH), CIIOCOOBI NX
ue HOJIyYEHUS], IPUMEHEHHUE U 3HaUE€HUE B IPUPOJIE U KU3HU YeJIOBEKa. Y CTaHABIMBATh
METAJUTBI 1 IPUYMHHOCIIEACTBEHHYIO CBSI3b: CTPOCHUE BEIIECTBA — CBOMCTBA — NMPUMEHEHHE — HA IPUMEpPAxX
X U3ydaeMbIX BellecTB. Pacno3HaBaTh ¢ HOMOIIbIO KAUECTBEHHBIX PEAKIIMM HOHBI METAJJIOB: MarHus,
COTHHEHN KaJbLusl, AIFOMUHUS, HUHKA, jxene3a (I1) u xenesa (I11), mequ (II). Hokas3siBaTh aMdoTepHBIit
XapaKTep OKCHJIOB ¥ TMAPOKCUIOB aJTIOMUHUS U IIMHKA.[[TaHUPOBaTh M OCYLIECTBIISITh HA IPAKTHKE
A XMUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHHUS, JeNIaTh BBIBOIBI IO pe3yabTaTam
SKCIIEPUMEHTA IIPH MPOBEIEHUH J1a00OPATOPHBIX ONBITOB U MpakTUyeckux padoT. CienoBarhb
npaBuiIaM 0e30macHOM paboThl B 1TaOOPATOPUM MTPU UCIIOJIB30BAHUN XUMHUYECKOH MOCY/IbI U
obopynoBanus. [Ipon3BoAUTH BHIYUCIEHUS IO XMMHUUYECKUM ypaBHEHUSIM. Y4acTBOBaTh B
COBMECTHOM paboTe B mape wiu rpymre. BoicTpanBath pa3BépHyThle MUCEMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MHPOPMAIUIO U3 Y4EOHHMKA U CIIPABOYHBIX MaTepUaioB, TPaMOTHO
WCII0JIb30BATh H3YYEHHBIN NOHATHITHBIN aliapaT Kypca XUMHH
Pazgen 4. 4.1 3 XapakTepru30BaTh POJIb XUMHH B PAa3IMYHBIX chepax NesTeTbHOCTH 0/, OCHOBHBIC BEIECTBA U
XuMus u MaTepHabl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO yesnoBeka. OObSICHITH yCI0BUS O€3011acCHOTO
OKPY’Karolll Bemectsa WCTIOJIb30BAHUS BEIIECTB M XUMHUCCKUXPEAKIIUNA B OBITY. AHATU3UPOBATh U KPUTUUECKH
as cpena u OIICHUBATh HH(OPMALINIO O BIUSHUU MIPOMBIIIIEHHOCTH, CEIbCKOTO X035HCTBA, TPAHCIIOPTA U JP.
MaTepHa Ha COCTOSIHME OKPYKAIOIIEH Cpelibl. YMETh OKa3bIBaTh IEPBYIO TOMOILb IPU XUMUYECKUX OKOTaxX
Bl B SKH3HH u oTpaBieHusX. [[punumath ydactue B 00Cy)aeHUH MPoOIeM XUMUYECKON U IKOJIOTUYECKON
qeIOBEKA HalpaB/IEHHOCTH, BbICKA3bIBATH COOCTBEHHYIO MO3UILIUIO 0 Mpo0JIeMe U Mpeagaratb BO3MOKHbIE
NyTH €€ pelieHus
PesepBHOE
BpeMsl
Uroro 68
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