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1. IlnaHupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOT0 mpeaMeTa « XuMHUsDH)

Pabouast mporpamma o xumuu st 8-9 kitaccoB pa3paboTaHa Ha OCHOBE TpeOOBaHMIA
OI'OC u pesynbraToB ocBoeHusi OOIl OOO, c yderoM mnporpamMm, BKIIOYEHHBIX B €€
CTPYKTYpY.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yNbTaThl OCBOCHHSI IMPOTpaMMbl OCHOBHOrO  00Imiero oOpa3oBaHUS
JOCTUTAIOTCS B X0Jie¢ 0OOyueHHUsT XUMUU B €IUHCTBE Y4EOHON M BOCHHUTATEIHHOW NEATEIBHOCTH B
COOTBETCTBUHU C TPAJAWIIMOHHBIMH POCCHUHCKUMHU COITMOKYIBTYPHBIMH U JTyXOBHO-HPABCTBECHHBIMU
[IEHHOCTSIMU, TPHUHATHIMA B OOINECTBE NPAaBWJIAMH W HOpPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00yJarONTHUXCS.

JIM4HOCTHBIE PE3yIbTATHl OTPAKAIOT TOTOBHOCTH OOYUAIOIIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOMN
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIM U pacUIMpEeHUe OIbITa ACSITENbHOCTH Ha €€ OCHOBE, B TOM
YHCIIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHUS] K OTEUYEeCTBEHHOMY KYyIbTYpHOMY, HCTOPHUYECKOMY M HAay4YHOMY
HACJIEUIO, TIOHMMAHUS 3HAYEHHUS XMMHUYECKOM HayKh B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HWH(POpPMAIUEH O TEPeIOBBIX JOCTHKCHHUSIX H OTKPBITHSX
MHUPOBOH M OT€YCCTBCHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOWCTBE MUpa U
00111eCTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MPEJCTABICHUST O COIHMAIBHBIX HOpPMax W TMPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIG3HOW, y4eOHO-
MCCJIEIOBATENILCKOM, TBOPUECKONH W JAPYTrUX BHJAAX JAEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpaszHOi
COBMECTHOHN JIeATEIhHOCTH TPHU BBINOJIHEHUH YYeOHBIX, MO3HABATENbHBIX 3aJ]a4, BBIMOJIHEHUU
XUMHUYECKHX DKCIEPHUMEHTOB, CO3JIaHUM YYeOHBIX MPOEKTOB, CTPEMJICHHS K B3aWUMOTIOHUMAHUIO U
B3aMMOITOMOIITH B MTPOIIECCE ITOH yUeOHOU JIeATSIIBHOCTH, TOTOBHOCTH OIEHUBAThH CBOE TIOBEJICHUE U
MOCTYIKKA CBOMX TOBAPHUIIEH C TMO3WIIMM HPABCTBEHHBIX U TPABOBBIX HOPM C y4ETOM OCO3HAHUS
MOCIIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE MPEJCTABICHUS O BEUIECTBE U XMMHUECKON PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH M COCTABJISIONINE OCHOBY IS TIOHUMAaHUs CYIIHOCTH
HAyYHOM KApTUHBI MUpPA, TPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOIBI,

B3aMMOCBSI3SX YEJIOBEKA C MPUPOTHON CPEAO, O POJIM XMMHUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;



IIO3HABaTCJIIbHBIC MOTHUBBEI, HaHpaBHeHHBIe Ha HOJIy‘-ICHI/IC HOBBIX 3HaHI/II\/JI 110 XHWMUH,
HEOOXOMUMBbIC JIII  OOBSCHEHHs HAOIIOAAEMBIX TIPOICCCOB M SIBJCHHM, IT03HABATEILHOM,
WH(OPMAIMOHHONW M YHMTATEIbCKOW KYJIBTYpPhI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIIBHONW pabOThI C
y4€OHBIMU TEKCTaMH, CIPABOYHON JINTEPATypoOi, JOCTYNHBIMH TEXHUYECKMMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

HHTEpeC K OOYYCHHI0O M IIO3HAHHIO, JII0003HATEILHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
€caMo00pa30BaHNI0, TPOSKTHOM M MCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) hhopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTHU JKU3HU, OTBETCTBEHHOT'O OTHOILECHHS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0POBBI 00pa3 MU3HHU, OCO3HAHUE MOCIEJACTBUI U HEMPUATUE BPEIHBIX MPHUBBIYCK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHHUs), HEOOXOJAMMOCTH COOJIFOJICHUS TPAaBHJI OC30MACHOCTH IPHU
oOpallleHuU ¢ XUMHUYECKUMHU BEILIECTBAMU B ObITY U PEAJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpPEC K MPAKTHUYECKOMY H3YUCHUIO MpOodeccHii ¥ Tpyla pa3jiMyHOro poja, YBaXKCHHE K
TPyLy U pe3yinbTaTaM TPYJOBOH IEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUs MPEIMETHBIX
3HaHUW MO0 XMMUHU, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHUSI 00pa30BaHus C
yu4€TOM JUYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, ycnemHon mpodeccnoHanbHOW NeATeTbHOCTH U PAa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTMYECKU IleJiecoo0pa3Hoe OTHOIIEHHWE K TPUPOJE KaK HCTOYHHKY JKU3HH Ha 3emIe,
OCHOBE €€ CyYIIeCTBOBAaHUS, MOHUMAaHHE IIEHHOCTH 3J0pOBOTO U Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY M TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIOJICHUSI TIPAaBWJI O€30MacHOTO TIOBEACHHS NMpU paboTe C BEIIECTBAMH, a TaKKe B
CUTYalHsIX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJydaeMble MPU WU3YUYEHUU XUMHH, U1 pPEIIeHUs 3ajad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOTHON CPEIOH, IS MOBBIIMIEHUS YPOBHS dKOJIOTHYECKON KYIbTYPHI,
OCO3HAHHUS TJIOOATEHOTO XapaKTepa JKOJIOTHYECKHX MPOOJIeM W TMyTed WX pPemIeHHs TOCPEICTBOM
METOJ0B XMMHUH, DKOJIOTHYCCKOI0 MbIIIJIICHHA, YMeHI/ISI pYKOBO)ICTBOBaTBCSI UM B HO3HaBaTeHBHOﬁ,
KOMMYHHUKATHBHOU U COLIMATBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeIMETHBIX pe3yJbTAaTOB BBIJICISAIOT 3HAYMMbBIC i1 (HOPMHPOBAHHS
MHPOBO33pEHHUST OOIIEHAYYHBbIC TIOHATHS (3aKOH, TEOPHs, MPUHIUI, THIOTEe3a, (AKT, CHCTEMA,

MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX



HpQI[MeTaX 1 ITO3BOJISIKOT HAa OCHOBC 3HaHI/II71 N3 3TUxX Hpe,[[MCTOB (1)0pMI/IpOBaTI> HpGI[CTaB.HGHI/Ie 0
IIEJIOCTHOW HAy4yHOW KapTHMHE MHpA, U YHHUBEPCAJIbHbIE Y4YeOHBIC JCHCTBUA (TMO3HABaTEIbHBIC,
KOMMYHUKATUBHBIE, PETYyJISTHBHBIC), KOTOpbhIe oOecneynBaoT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOU JESTEIILHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHHS UCHOJI30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TIPU OCBOCHUHU 3HAHMI: PaCKphIBATh
CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BBII[GJISITB nux xapaKTeprle HpI/I3HaKI/I, yCTaHaBJII/IBaTB B3aUMOCBS3b C
I[I)YTI/IMI/I HOHSITI/ISIMI/I), HCIIOJIB30BATh ITOHATHUA IOJIA O6’b$ICHeHI/I$I OTOCJIBHBIX (l)aKTOB n ﬂBHeHHfI,
BBIOMPATh OCHOBAHHMS M KPUTEPUH IS KiIacCH(MUKAIIUU XHUMHUYECKHUX BEIIECTB U XHMHUYECKHX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTAMU H3y4€HUS, CTPOUTH
JIOTUYCCKUC paCCY)KIICHI/Iﬂ (I/IHILYKTI/IBHBIG, I[CIIyKTI/IBHI)IC, 110 aHaJIOFI/II/I), JcJiaTb BBIBOABI U
3aKJIIOYCHUS;

YMEHHE NPUMEHATh B TIpOIecCcCe MO3HAHUS MOHATHS (IIpeIMETHbIE U MeTampeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHUMHH, M[PEoOpPa3oBbIBATH UIMPOKO
HpI/IMeHﬂeMI)Ie B XUMHU MOJICJIIBHBIC HpCZICTaBJIeHI/Iﬂ — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJI 3JI€MGHT3.),
XuMHueckast GopMyiia U ypaBHEHHE XUMUYECKOW peakluy — MpU PEIIeHNH y4eOHO-1103HaBaTEIbHbBIX
3a/1a4, ¢ y4€TOM STUX MOJENbHBIX MPEICTABICHUN BBISBIATH U XApaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU M3YyYaEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIIUil, BBIIBIATH 00IINE
SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'IGI[CTBeHHI)Ie CBA3U U HpOTI/IBopeLH/ISI B I/IByLIaCMI)IX HpOHGCCZlX 158
SIBJICHUSX.

ba3oBble uccienoBarebckue AecTBUSA.

YMEHHUE MCMOJIb30BaTh MMOCTaBICHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaKKe B
KayecTBE OCHOBBI A1 (DOPMHUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

pUOOpETEeHNE OMbITa MO IUIAHUPOBAHMIO, OPraHM3AlMM U MPOBENCHUI0 YYECHHUUYECKHX
OKCIIEPUMEHTOB, YMEHHUE HAOJI0AaTh 3a XOJOM IMPOIecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €r0
pe3ynbTat, (GopMymupoBaTh OOOOIIEHHS ¥ BBIBOABI MO pe3yldbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIEI0BAHMS, COCTABIIATh OTYET O MPOJICTAaHHON padoTe.

Patora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, aHAU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIMIO PA3TUYHBIX BHIOB U
dopM mpencTaBIEHUS, MONIYY4aeMyI0 W3 pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIMTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIpPaBOYHBIC MOCOOMs, pecypchl MHTEpHeTa), KPUTHYECKH OlLICHUBATh

MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;



yYMEHUE NPUMEHSTHh Pa3IMyYHble METOJbl U 3alpocChl NMPU MOUCKE U oTOOpe MHpOpManuu U
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOMUMBIX ISl BBIMOJIHEHHsS y4eOHBIX W MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOr0 THIMA, MPUOOpPETeHHE OmbiTa B 00JACTH UCHOJIb30BaHUA HMH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAZICHHE KyJIbTYpOH aKTHUBHOT'O HCIOJIB30BAHUS DPA3TUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BEIOMPATh ONTUMAIBHYIO (hOpMY IMpeCTaBIeHUS HHPOPMALUU
U WUIIOCTPUPOBATh PElIacMble 3a7aud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, APYyruMu (opmamu
rpauKu U UX KOMOUHAITUSIMH,

YMEHHUE HCIOJIb30BaTh M aHAIM3MPOBAaTh B Tpolecce Y4eOHOW U HCCIeN0BaTEIbCKON
JeSITeIbHOCTH MH(POPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO035CTBAa M TPaHCIOPTa Ha
COCTOSTHUE OKPY’Kalollel MPUPOTHON Cpeibl.

KoMMyHnKaTHBHBIE YHUBepCaJIbHbIC Y4eOHbIC 1eliCTBUA:

yYMEHUS 3a/1aBaTh BONPOCH (B XOJe Axasiora U (Win) AUCKYCCHH) MO CYIIECTBY 0OCYKIaeMOi
TeMBI, ((OPMYIUPOBATH CBOU IPEIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUSI IPEIIOKEHHOM 3a/1a4H;

YMEHHUsI MPEICTaBIATh MOJYYCHHbIE PE3YNbTaThl MO3HABATEIBHON JESTEIHHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNIaTh MPE3EHTAINIO Pe3yIbTaTOB BHIOJHEHUS XMMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTrO OmbITa, JTa0OPATOPHOW PAaOOTHI O HCCICIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOM ITO3HABATENBbHOM H
UCCIIEI0BATEIbCKON JIESITEIbHOCTH MPU PELICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4yéTa OOIIMX
MHTEPECOB U COIJIaCOBaHUS MO3ULUH (00CYXACHUS, OOMEH MHEHMUSMH, «MO3TOBBIE LITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX NEHCTBUI, ONpe/eleHne KPUTEPUEB MO OLEHKE KauecTBa BBIIOJHEHHOU
paloThI U ApyTHE).

Pery1siTuBHBIEe yHHBepcaibHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITEJIbHO OMNpPENeNsATh LEIH JAESTeNbHOCTH, IUIAHMPOBATH, OCYIIECTBIISATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTEILHOCTh, BEIOMpATh Haubosee
s dexTuBHBIEC CITOCOOBI pelIeHHs] yueOHbIX M TO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIHFHO COCTABIISATH
WIA KOPPEKTUPOBATh MPEJIOKEHHBIH JITOPUTM JEHCTBUM NpPU BBINOJHEHMH 33JaHUN C y4ETOM
MOJyYeHUs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax — BELIECTBAX M pPEaKIMAX, OICHUBATh
COOTBETCTBUE MOJTYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM 1IeJIM, YMEHUE HCIOIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, IpeJijlaraeMble B YCIIOBUH 3a1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe TmpeaMETHBIX pe3ylIbTaTOB [0 OCBOCHHMIO O0S3aTENBHOTO  COJEpPXKAHMUA,
YCTAaHOBJICHHOTO  JaHHOW  (enmepasibHOM  pabodeil  mporpamMMoi,  BBIJCISIOT: OCBOCHHBIE

00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CTIIOCOOBI JCHCTBUM, criennduueckue ajis MpeaMeTHOU



obmactu «XI/IMI/ISI)), BUBI ACATCIBHOCTH 1O IMOJYYCHHIO HOBOI'O 3HAHHA, C€ro HHTCPIIPETAlHNU,

Hp606pa3OBaHI/IIO U IIPUMCHCHUIO B PA3JIMYHBIX y‘le6HI)IX M HOBBIX CUTYyallUAX.

K konny oOyuenuss B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKUX TOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKHI
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBast JOJIsi XMMHUYECKOTO DJIEMEHTAa B COSAMHCHHUH, MOJISIPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBAaHHE, COJb, D3JEKTPOOTPULIATENBHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKash peakiusi, KiaccuuKalus peakuui: peakuud COCOUHEHHS, peaKIuu
pa3IoXKEHUs, peakUK 3aMEeleHUs, Peakuu OOMeHa, 9K30- M DHIOTEPMUYECKHE PEaKIIHH,
TEIUIOBOM 3(PQeKT peaknuu, sAPO aToma, IIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOHTAb,
pamuyc aroMa, XMMHUYECKas CBs3b, IMOJSPHAs M HEMOJsIpHAs KOBAJICHTHAs CBS3b, MOHHAs
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0JIsI BeulecTBa (MPOICHTHAST KOHIICHTPAIH)
B PAacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHA M MPUMEHSTh 3TH MOHATUS
MIPHU ONMCAHHUH BEIIECTB M UX MPEBPAIICHUH;

UCIIONIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY AJII COCTaBi€HHUS (OpPMYIN BEIIECTB U YpPaBHEHMIA
XUMUYECKUX PEaKIUid;

OTPEIETISATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIaccy
coequHeHUN 10 ¢opMynaM, BHJ XUMHUYECKOW CBs3W (KOBaJeHTHAas M HWOHHAas) B
HEOPraHWYECKUX COETMHEHUSIX;

packpbiBaTh cmbicn llepuognueckoro 3akona JI. W. MenneneeBa: JeMOHCTPUPOBATH
MOHUMAaHWE TIEPUOJUYECKON 3aBHCHMOCTH CBOWCTB XHUMHYECKHUX DJEMEHTOB OT WX
nosioxeHus B [lepuonnueckoit cucteme, 3aKOHOB COXPAHEHHUS MaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUY€HHMsI, 3aKOHAa ABOTaApo;

OTMHCHIBATh M XapaKTepu30oBaTh TabiImuHyro ¢Gopmy I[leproandeckoil CUCTEMBl XUMUYECKUX
AJIEMEHTOB: Pa3JIMYaTh MOHATUS «TJIaBHAS moarpynmna (A-Tpynmna)» u «mo0odHas MoArpymmna
(b-rpynma)», manpie U OOJBIIME TEPHOJIBI, COOTHOCUTH 0003HAUYEHMUsI, KOTOPhIE UMEIOTCS B
tabmune «llepmonuyeckass cuctema xumudeckux osnemeHToB J[. WM. MennmeneeBa» ¢
YHUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsif
a1pa, oOlIee YUCIIO JIEKTPOHOB U PACIPEICTICHUE UX 10 3JIEKTPOHHBIM CIIOSM);
KJIACCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHThI, HEOpPraHWYeCKHE BEIIECTBA, XUMHUYECKHE

peakiuu (10 YUCITy U COCTaBYy yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P PEKTY);



XapaKkTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA BEIIECTB PA3IMUYHBIX KJIACCOB,
HOATBEPXKJasi ONMCAHUE IPUMEPAMU MOJIEKYJISAPHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKHX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTM OT MX KAyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX IIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOI'0 3JI€MEHTa 10 (hopMysie COEIUHEHUs, MACCOBYIO JIOJIO BEILECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOM PEaKIUu;

IPUMEHATh OCHOBHBIE OIE€pallMd MBICIUTEIbHON JAEATEIbHOCTH — aHalu3 U CHUHTES,
cpaBHeHHE, 000O0lIeHHEe, CHCTEeMaTHU3aluIo, KIacCU(UKALUIO, BBIABICHUE NPUYUHHO--
CIIEZICTBEHHBIX CBA3€M — JUId M3y4eHHMs] CBOMCTB BEILECTB M XMMUYECKUX pEaKIUi,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOIIOJEHUE, W3MEpPEHUE, MOJEIUpPOBaHUE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

cJIeZIoBaTh MIPaBUJIaM IOJIb30BAHUS XMMUYECKON MOCYI0M U J1aOOpaTOPHBIM 000pYIOBaHUEM,
a TakXke MpaBuUiIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKLUMSMHU I10
BBIMIOJIHEHUIO J1a0OpaTOPHBIX XUMHYECKUX ONBITOB IO TMOJYYEHHIO U COOMpPAHMIO
razoo0pa3HbpIX BemECTB (BOAOpOJAA H  KHUCIOpPOAA), TPUTOTOBIEHUIO PACTBOPOB C
ONpEACIEHHON MacCOBOM JI0JIe pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IHPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C IOMOIIBIO

MHAMKATOPOB (1akmyc, ¢peHondTanernt, MEeTUIOPAHK U IpYTHe).

K konmy oOyuenHuss B9 KkJacce npeIMETHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHX IOHSITHHA: XUMHYECKMH JJIEMEHT, arToM,
MOJIEKYJIa, WOH, KAaTHOH, AaHHWOH, IPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BAJEHTHOCTD,
AEKTPOOTPHUIIATENILHOCTh, CTENIEHb OKUCIICHUS, XMMUYECKas PEaklMs, XUMHUYecKas CBA3b,
TerioBol  3¢pdeKkT peakuuu, MOJb, MOJSPHBIH O00BEM, pacTBOp, DIIEKTPOJUTHI,
HEBJICKTPOJIUTHI, HIIEKTPOJIINTHUECKAs TUCCOMALIUS, PEAaKIIM HOHHOTO 0OMeHa, KaTajau3aTop,
XMMHUYECKOE paBHOBecHE, oOOpaTMMble U HEOOpaTHMble pPEaKIUH, OKUCIUTENbHO-
BOCCTAHOBHUTENIbHbBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCJIEHHE U BOCCTAHOBIICHUE,
aloTponusi, aM(pOTEPHOCTh, XUMHUYECKasi CBA3b (KOBAJIEHTHAs, MOHHAs, MeTajIndyeckas),
KPUCTAJIJIMYECKAsT PEIIETKA, KOPPO3Us METAIUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON peakiuy,
npeaenbHo gomyctumasi konuentpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHWUYECKHUX IOHATHN U IMPUMEHATH 3TU MOHSITH

IIPY ONMCAHHUU BEUIECTB U UX MPEBpaIlCHU;



UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBJICHHs (OPMYN BELIECTB M YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOTO COCTaBa, NMPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH I10
dopmymnaM, BHA XMMHYECKOH CBS3M (KOBaJCHTHAs, HMOHHAs, MeTaNIM4YecKas) B
HEOPraHMYECKUX COCTUHEHHSX, 3aps] MOHA M0 XUMHUYECKOH ¢dopMmyle, XapakTep Cpelsl B
BOJHBIX pAcTBOpaX HEOPraHUYECKUX COCJAUHEHUH, THUI KPHUCTAUNIMYECKOW PEIIETKH
KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMbica Ilepuogmueckoro 3akona J[. WM. MenaeneeBa u JeMOHCTPUPOBATH €T0
MOHMMAaHUE: OMHCHIBATh U XapaKTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX AJIEMEHTOB: pa3inyarh MOHATHS «TJlaBHas noarpynna (A-rpymnmna)» u «no0ouHas
noarpynna (b-rpynna)», Mansle U OoJblIME NEPUOIbI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE
UMEIOTCS B MEPHOAMYECKON TAOIMIIE, C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsii Aapa, oOIee YMCIOo AJIEKTPOHOB U paclpesesieHue
UX IO DJEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHHUU CBOICTB
AJIEMEHTOB M MX COEIMHEHUH B IpeJesiax MaJlbIX MEPUOJO0B U IVIABHBIX MOATPYIII C YUETOM
CTPOEHUS UX aTOMOB;

KJacCu(UIUPOBaTh XHUMHUYECKHE JJIEMEHTBl, HEOpraHMYeCKHe BEIIECTBA, XWMHYECKUE
peaknuu (Mo YMCIly U COCTaBy YYacTBYIOUIMX B PEAaKLUHU BEIIECTB, MO TEIIOBOMY 3P QEKTY,
110 U3MEHEHUIO CTENEHEeN OKUCIEHUS XUMUYECKUX IEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U CHEIU(pUUECKIEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIOKHBIX BEIECTB, MOATBEPXKJas ONUCAHUE NPUMEPAMH MOJEKYISPHBIX M HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTAaBJIAITh YPABHEHUS JIIEKTPOJIMTUYECKOW IUCCOLMALMU KHCJIOT, IIEJIOoYed U COJel,
MOJIHBIE W COKpAIIEHHbIE YpaBHEHUS pEaKIuil HOHHOrO OOMEHa, YpaBHEHUS peakKlUi,
MOJTBEPXKJIAIOLINX CYIIECTBOBAHNWE TI'€HETUYECKON CBSA3M MEX]y BEIIECTBAMU Pa3IUYHbBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLIUN  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHMS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa 1Mo (GopMysie COEAMHEHHUS, MacCOBYIO JIOJNIO BEIECTBA B PacTBOPE,

MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuy;



coOJII0/IaTh MpaBHJiIa MOJIb30BAHMS XUMUYECKON MOCYI0N U Ja00paTOpPHBIM 000pYyIOBaHHUEM,
a TaKKe MpaBWiIa OOpalIeHUs C BEHIECTBAMHU B COOTBETCTBUM C HMHCTPYKLIHUSMH IO
BBINIOJTHEHUIO JTA0OPAaTOPHBIX XUMHYECKHX OIBITOB 10 MOJIYYEHHIO U COOMpPaHHIO
ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a);

POBOJIUTHh PEAKLUUH, TMOATBEP)KIAIOIINE KAadeCTBEHHBIH COCTAaB pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOPHI-, OpOMHI-, HOAMN-, KapOoHaT-, Gocdar-, CuImKar-,
cynbaT-, THUAPOKCUI-MOHBI, KATHOHBl AaMMOHHUS W HWOHBl H3YYECHHBIX METAJJIOB,
NPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB;

OPUMEHSTh OCHOBHBIC OMNEPAIMM MBICIUTEIBHON JEATETbHOCTH — AaHajdu3 M CHHTE3,
cpaBHeHHE, 0000IECHHE, CHCTEMATH3aLHUIO0, BBISIBICHUE MPUYUHHO-CIECTBEHHBIX CBS3CH —
JUISL U3YYCHHSI CBOWMCTB BEIIECTB M XMMHYECKHX PEAKILUi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, OJKCIEPUMEHT (peajbHBId U

MBICJICHHBIN).



2. Conep:xaHue y4eOHOro npeamera « XMMHSD)

8 KUIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XUMHUUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u BellecTBa.
®du3nyeckue CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [loHsATHe 0 MeTogax Mo3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aeNieHus: CMEeCeu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AieMeHThl. CUMBOJIBI XUMHUECKUX 3eMeHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi Gopmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemlecTB. OTHOcUTEIbHAS aTOMHas Macca. OTHOCUTENbHASE MOJIEKYIIsipHasi Macca. MaccoBas
JIOJISI XMMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KommmuectBo BemectBa. Moiib. MosipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl M 4YUCIa
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tel o hopMynaM XMMHUYECKHX COSTUHEHHI.

Ou3nyecKue U XUMUUECKHE SBICHUS. XUMHUECKas peakus U e€ Mpu3Hakyu. 3aKOH COXpaHEHUS
Macchl BelIecTB. XUMHUYeckue ypaBHeHUs. Kitaccudukanms XUMHUECKUX peakiuil (COeIUHEHHS,
pa3loKeHus1, 3aMEeIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYAOH, MpaBWIaMU pabOThl B JIa0OpaTOpUU U MpUEMaMHU
oOparmieHusi ¢ Ja0OpaTOPHBIM O0OpPY/AOBAaHHEM, H3y4Y€HHWE U ONUCaHWE (PU3MUECKUX CBOMNCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOmo/neHne (U3NYecKuX (TJIaBJICHUE BOCKA, TAasHHE JIbJA,
pacTupaHue caxapa B CTYyNKe, KUIEHHEe U KOHACHCAllMs BOJAbI) U XUMHUYECKHUX (TOpEHHE CBEYH,
MpOKalMBaHWE MEIHON MPOBOJIOKU, B3aMMOCHCTBHE MeJa C KUCIOTOW) SBJICHHM, HaONIO/JeHUuE U
ONHMCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX pPEaKUui (pa3iioKeHHe caxapa, B3auMOJEHCTBUE
CEpHON KHUCIOTHI € XJOopuaoM Oapus, paznoxenue ruapokcuaa meau (II) nmpu HarpeBanuu,
B3aMMOJICHCTBHUE Kemne3a ¢ pactBopoM coy meau (II), m3ydeHue crmocoOOB pa3aeneHus cMece: ¢
MOMOIIbI0 MarHuTa, (pUIBTpPOBaHWE, BBIIAPUBAHME, JAUCTUILIALMSA, XpoMaTorpadus, MpOoBeIeCHUE
OUMCTKA TIOBAPEHHOW CONM, HAONIOJICHHE U ONUCAaHHE pPe3yabTaTOB IMPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHHUsT MaCChl, CO3/IaHNE MOJIEICH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3agyx — cmeck razoe. CocraB Bo3nyxa. Kucimopog — 37€eMEHT M IPOCTOE BEIIECTBO.
Haxoxzaenne kucimopoaa B mpupojae, (GU3MUeCKHe W XUMHYECKHE CBONCTBA (pEaklUUd TOPCHHS).
Okcuapl. Ilpumenenune kuciopoma. CrocoObl TONMYYEHHUs KHUCIOpoAa B JIA0OpaTopuu W
npoMelnuieHHOCTH. KpyroBopoTr kucnopoga B mnpupoge. O30H — amioTponHas MoauduKanus

KHCIIOpO/Ia.



TennoBoit  3ddekr XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHs, 0JK30- H
SHIOTEPMHUUYECKHE peakluu. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO3AyXa, YCUICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopmopon — sneMeHT 1 mpoctoe BemiecTBo. HaxoxxaeHune Booposia B Mpuposie, pusmueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. Kucnoter u comnm.

Mosnsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoWcTBa BoAbl. Bonma kak pacrBoputens. PactBopbel. HackleHnsle u
HEHACBIIICHHBIE PacTBOPBI. PacTBOpUMOCTh BemecTs B BoAe. MaccoBas 10JIs BEIECTBA B PaCTBOPE.
Xumnueckue cBoiicTBa BoAbl. OcHoBaHus. Ponb pacTBOPOB B MpUpOAE W B KU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoe. 3arps3sHeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuyeckux coeauHeHudd. Oxcuabl. Knmaccudukanus — oxkcuaos:
coneoOpa3yromme (OCHOBHBIC, KHCIOTHBIC, aMpOTepHbIe) U HeconeoOpasyromme. HomeHkmarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHnoBanusi. Krnaccuduxamuss ocHOBaHUN: MIENOYM U HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®PusznueckMe M XHUMHUYECKHE CBOMcTBAa oOcHOBaHMMl. IlomyueHue
OCHOBaHUH.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. Pu3nyeckue W XHUMHUYECKUE
cBoiicTBa kucioT. Psan akrusHoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. dusnueckne u XuMudeckue cporcrsa coneil. [lonmydyenue coneit.

I'eneTndeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpeJIeJIeHue COAEp)KaHUs KUCIOpoJa B BO3AyXe, MOJy4YeHUEe, coOMpaHue,
pacrio3HaBaHME M H3YyYEHHE CBOMCTB KHCIOpOJA, HAOJIOJEHHE B3aUMOJIEHCTBUS BELIECTB C
KHCJIOPOIOM U YCIIOBUS BO3HHMKHOBEHMsI W TpPEKpalleHusi ropeHus (moxapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJOB M OINMCAaHUE UX CBOWCTB, MOJIyue€HUE, COOMpAaHME, paclo3HaBaHUE M H3ydeHUE
CBOMCTB BOJIOpoJia (TopeHue), B3auMojeicTBue Bojopona ¢ okcuaomM wmenu (II) (Bo3MoxkHO
UCTOJIb30BaHUE BHUJIEOMATEPUANIOB), HaOINIOJIeHHEe O00pa3loB BEIIECTB KOJUYECTBOM | MO,
UCCIIeIOBaHNE OCOOCHHOCTEH PACTBOPEHMS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO, IIPUTOTOBJICHUE
pPacTBOpPOB C OMNPENETIEHHON MacCOBOW J0OJIed pacTBOPEHHOTO BEIIECTBA, B3aMMOIECHCTBUE BOJIBI C
MeTaJljlaMH (HaTpueM M KaibliieM) (BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUANIOB), UCCIEI0BaHUE
00pa3loB HEOPraHWYECKHX BEIIECTB PA3JIUYHBIX KJIACCOB, HAONIOJIEHME W3MEHEHHS OKpACKH
WH/IMKAaTOPOB B PAacTBOpax KHUCJIOT M MIeJo4el, m3yueHue B3aumoneiictBus okcuna menu (II) c
pacTBOpPOM CEPHOM KHCIOTHI, KHCIOT C METAUIaMH, pEAKUUN HEeUTpaau3aluu, MOoIy4YeHHE
HEpPacCTBOPUMBIX OCHOBAaHMI, BBITECHEHHWE OJHOIO MeTajula JPYTUM M3 PAacTBOpa COJIM, PELICHHE

AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHEeNIIne KJIacChl HEOPraHUYECKUX COEAUHEHUI.



Ilepuoauyecknit 3axkoH M Ilepuoamyeckas cucreMa Xumu4yeckux 3iaemeHros JI. H.
MenpeseeBa. CrpoeHnne aromoB. XuMH4YecKasi CBsA3b. OKHCJIMTEIbHO-BOCCTAHOBHTEJbHBIE
peaKkuuu

[lepBble TOMBITKH KIACCU(PUKAIIMM XUMHUYECKUX AJIeMEHTOB. [loHATHE O TpyInmax CXOJIHBIX
AJIEMEHTOB (ILIE€J0YHBIE U IIEI0YHO3EMEIbHbIE METAJUIbI, TaJOreHbl, NHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIbI U THAPOKCH/IBL.

[lepunonnueckuii 3akoH. [lepuoguueckas cucrema xumudeckux 3aeMeHToB J[. M. Menneneesa.
Kopotkonepuonnas u anmuHHONIEproHas Gpopmbl [leprouueckoii cHCTEMbl XUMUYECKHUX 3JIEMEHTOB
. U. Menneneesa. Ilepuonsl u rpynmbsl. PU3HYECKUM CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB
IIEpUOJA U IPYIIIbI JJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snep. M3oronsl. OnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX
000s0uek aToMOB nepBbIX 20 xuMuueckux 3eMeHToB llepuoauyeckoit cucremsl Jl. 1. Menpaeneena.
XapakTepucTUKa XUMHYECKOIO 3JIEMEHTa IO €ro MnojoxxkeHuro B Ilepumonmueckoinn cucreme [/l
. Meunpneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUTMYECKHUX CBOMCTB IO IpyIIaM U Mepruoam.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [[. . Menzenees — yd€HbIN U TpaXkJaHUH.

Xumnueckasi cBsa3b. KoBaneHTHas (MOJIsIpHAs U HETOJISIPHAsA) CBA3b. DJIEKTPOOTPHUIIATEIbHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp oxucienus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THPOKCUIA IIMHKA C
pacTBOpamMH KHCJIOT U LIEJI0YeH, MPOBEACHHUE OIbITOB, WILTIOCTPUPYIOIUX MPUMEPhl OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKuil (frOpeHue, peakiuu pa3ioKeHus, COSIUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanu3zanus MeXnpeIMeTHBIX CBA3EH MpU N3YYEHUHM XUMUU B 8 KJIacce OCYIIECTBIISIETCS YEPE3
UCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX [MOHSATHH, TaK W TOHSTHUH, SBISIOLIUXCA
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01e ecTeCTBEHHO-HAyYHbIE MOHATHUSA: HAYYHBIA (PaKkT, TUIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, KJIacCHu(pUKaLus, NEPUOUIHOCTb, HAOIIOACHUE, IKCIIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHUE,

MOJACIb, SABJICHUC.



®usuka: Marepusi, aroMm, OJJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOIIbI,
PaIMOaKTHBHOCTh, MOJICKYJIA, JIEKTPHUECKHUI 3apsl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE
BEILIECTBA, ra3, (GPU3NUECKUE BEINYNHBI, SAMHUIIBI H3MEPEHHsI, KOCMOC, IUTaHeThl, 3BE3/1b1, COIHILE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaAIbI, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAeMBbIE,

TOIIJIMBO, BOAHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKkuust

Ilepnonnueckuit 3akoH. [lepuoguueckas cucrema xumudeckux saeMeHToB J1. M. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, KaJldsd, KaJbLUd M HMX COCAVWHEHWH B COOTBETCTBUHM C IIOJIOXKCHHEM DJIEMEHTOB B
[Teproanueckoit cucTreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMHYECKOM CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3H.

Knaccugukaius 1 HOMeHKIaTypa HEOPraHMUECKUX BEIeCTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSA K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIMHEHUH, T€HETHYecKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHYECKUX peakUuil M0 pazIu4HbIM IpU3HAaKaM (TI0 YHUCIy M COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEHEH OKHCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, 110 OOPAaTUMOCTH, M0 YYaCTHIO KaTalu3aTopa). JK30- U 3HJ0TEPMUYECKHE
peaxkuuyu, TEpPMOXUMHUYECKHE YPAaBHEHUS.

[TonsiTue o ckopocTH XuMHueckodl peakuuu. [loHsTe 00 00paTUMBIX M HeoOpaTHMBbIX
XUMHUYECKHX peakiusx. [IoHsATHe 0 rOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karammse.
[TonsiTne 0 XxUMHUYeCKOM paBHOBecHU. DAKTOPBI, BIUSAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIMHU U
M10JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKlUU, ODJIEKTPOHHBIM  OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHEe ypaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3IEKTPOIUTUYECKON AMCCOLMALMM. OJEKTPOJUTBI W HEINEKTPOJIUTHL. KaTuoHsl,
QHUOHBI. MeXaHU3M IUCCOLUALUM BEILECTB C PA3NIMYHBIMA BHJIAMU XMMHYECKOM cBs3u. CreneHn
nucconranuu. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakumu woHHOrO OOMEHa. YCJIOBUS NPOTEKAHUS pPEAKUUi HMOHHOrO OOMEHa, IOJIHBIE U

COKpallEHHBbIE HOHHBIE ypaBHEHHUs peakuuid. CBOHCTBAa KHCIOT, OCHOBAHMW M COJEH B CBETE



npeCcTaBiIeHU 00 AMEKTPOIMTHIECKON qucconranuu. KauectBenHble peakiuy Ha HOHBI. [loHATHE O
TUJIPOJIU3E COJICH.

XumuuecKkuii IKcnepumenm:

03HAKOMJICHHE C MOJIEJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMUECKUX BEUIECTB — METAJIJIOB
U HeMmeTauioB (rpadura ¥ anmasa), CIOXKHBIX BEIIECTB (XJOpHIA HATPHs), HCCIEIOBAHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuu OT BO3JEHCTBUS pa3IMYHbIX (DaKTOPOB, UCCIIEJOBAHNE
3JIEKTPOIIPOBOIHOCTU PAcTBOPOB BEILECTB, IpoOLecca JUCCOLMAMM KUCIOT, IIeJIoded U coiyei
(BO3MO’KHO HCIIOJIb30BAaHKE BHJIEO MATEPHUAJIOB), IIPOBEICHHE OMBITOB, MIUTIOCTPUPYIOLINX MTPU3HAKH
MPOTEKAHUs peakinii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJiKa, BBIICICHHUE T'a3a, 00pa30BaHKUE BOJIBI),
OMBITOB, WJUIIOCTPUPYIOUIMX TMPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (ropeHue,
pPEaKIMU PA3JIOKEHUs, COCIAMHEHMsI), paclo3HaBaHME HEOPraHMYECKUX BEIECTB C IOMOILIbIO
Ka4eCTBEHHBIX PEAKIIMI HA NOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a71a4.

HemeTtauibl U UX cOeTHHEHUS

OOmast xapakrepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue M (PU3MUECKUE CBOICTBAa NPOCTHIX BEIECTB — TIaJOr€HOB. XHUMHYECKHE
CBOWICTBA Ha TpuUMepe XJopa (B3aMMOJCHCTBHE C METAJUIAMH, HEMETAJUIAMH, IIEI0YaMH).
XmopoBogopoa. ConsiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TOJydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOpPOJAa HAa OpPraHU3M 4eJoBeKa. BakHeiline xXJopuabl U HMX HaXO0XJIEHHE B
pUpoJe.

OO6mass  xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcCOOEHHOCTH  CTPOEHMSI  aTOMOB,
XapakTepHbIe CTerneHu OKuciaeHus. CTpoeHne W (QHU3MUECKHME CBONCTBA IMPOCTHIX BEHIECTB —
KHCJIOPO/a U cepbl. AJIJIOTPONHbIE MOIU(UKALIMKY KUCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA CEpBHI.
CepoBosiopoJl, CTpoeHue, (pu3nuecKkue U XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MpeCTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHas KuUCIOTa, (U3MYECKME W XUMHUYECKHEe CBoiicTBa (0o0mIue Kak
NPEJCTaBUTEINSl KJlacca KUCIOT M crnenuduyeckne). XMUMHUECKHE pPEaKIUH, JIe)KAllie B OCHOBE
MIPOMBIIIJIEHHOTO CHoco0a MoJyuyeHusi cepHoil kucioThl. [lpuMenenue cepHoil kucinotbl. Comu
CepHON KHCIIOThI, KAUECTBEHHAs! peaklusl Ha cyiabdaT-uoH. HaxoxaeHue cepbl U € COeMHEHUI B
npupojie. XUMUYECKOE 3arps3HEHNE OKPYKAIOLIEeH Cpebl COeTMHEHUSAMHU Ccepbl (KUCIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEI0TBPAIIICHHS.

OO6mass  xapaktepuctuka 3jaeMeHTOB VA-rpynnbl. OcCOOEHHOCTH  CTPOEHMSI  aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHUE B MPHUPOJE, (pru3nueckue u XuMHUIECKHe
coiictBa. KpyroBopor asora B mpupoae. AMMHAK, €ro (u3M4YecKMe M XUMHUYECKHUE CBOMCTBA,
nojay4yeHue u npuMeHeHue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KavecTBeHHass peakuus Ha HMOHBI aMMOHMs. A30THas KHCIIOTa, €€ IOJydyeHHe, (U3UYECKue U

XUMHUYECKHE CBOWCTBa (00IME KakK TWPEJICTaBUTENA Kilacca KHCIOT U CHelu(pUIEecKue).



Vcnonbp30BaHnEe HUTPATOB U COJNIEH aMMOHHS B KayeCTBE MUHEPAIBHBIX YAOOpeHM. XUMHUYEcKOoe
3arpsi3HEHNE OKPYXKAIOLIEH cpeibl COETUHEHUSIMH a30Ta (KUCIOTHBIE AOXAM, 3arpsi3HEHUE BO3/1yXa,
nouBsl M BojoéMoB). Dochop, amtorponnsie Mogudukanuu Gocdopa, Guznyeckue 1 XUMUUYECKHUEC
croiictBa. Oxcupn ¢ocdopa (V) u dochopnas xuciora, Gu3MYecKue M XUMHUYECKHE CBOWCTBA,
nonydenue. Mcnonp3zoBanue ¢pochaToB B KauecTBE MUHEPAIBLHBIX YI00PSHUI.

OO6mas  xapaktepuctuka d3jeMeHTOB [VA-rpynmbl.  OCOOGHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIICHHUA. YTJEepoJ], aUIOTPOIHbIE MOAU(UKAIMH, DPACIPOCTPAHEHHUE B
npupoje, U3NYeCKue U XUMHUYECKHE cBOMCTBA. AncopOmus. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriuepona, ux (U3NYECKHE M XUMHUYECKHE CBOMCTBA, JEHCTBHE HA >KHUBBIE OPTaHHU3MBI,
HOJyYeHHe W NpPUMCHEHHE. DKOJOrMYecKue MpobieMbl, cBs3aHHbie ¢ okcuaom yriaeposaa (1V),
TUIO0TEe3a II100aJbHOTO MOTEIJICHHs KJIMMaTta, NapHUKOBBIA 3(dekT. YronpHas KUCIoTa U €€ COolu,
uxX (pu3nyYecKrue M XUMHUYECKHE CBOMCTBA, MOJyYeHHE W NpuMeHeHune. KadecTBeHHas peakius Ha
kapOoHaT-moHbl. Mcmonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO034MCTBE.

[TepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHX yriepoaa (MeTaH,
9TaH, OTWIEH, aleTWICH, J3TaHOJ, TJHUIEPUH, YKCYCHas KucioTa). [IpupomHbie HCTOUYHUKH
YTJI€BOJOPOAOB (yroJib, TPUPOIHBIA Ta3, HEPTH), MPOAYKTHI UX MepepaboTku (OCH3WH), UX POJIb B
ObITYy W TPOMBINUICHHOCTH. [loHSATHE O OMONOTMYECKM BaXKHBIX BEIIECTBAX: JKHUpaX, OenKax,
yriaeBoJax — M HUX POJNM B JKU3HM uYeloBeKa. MaTepuaabHOE E€IUHCTBO OPraHUYecKuX U
HEOPTraHMYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue 1 XUMHUYECKUE CBOICTBA, MONTydyeHne U npuMenenue. CoennHeHHs
KpemHus B npupoze. O6mue npenacraBieHuss o0 oxcunae kpemHus (IV) um kpeMmHHeBOW Kuciore.
Cunukatel, WX UCHOIB30BaHWE B OBITY, B MPOMBIIUICHHOCTH. BakHeWIne CTPOUTEIbHbBIE
MaTepuajbl: KepaMHuKa, CTeKJO0, LEeMeHT, OeToH, xkene3o0eToH. [Ipobimembl Oe3zomacHOro
HCTIOJIB30BAaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKchepumenm:

U3yuyeHHe OoOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHCJIOTHI, IMPOBEACHUE
KaueCTBEHHBIX pEaKIUi Ha XJOPUA-HUOHBI W HAOIIOJEeHHE MPU3HAKOB WX MPOTEKAHUS, OTBITHI,
oTpaxaromme (U3NYeCKHe W XHMHUYECKHE CBOWCTBA TAJOTEHOB W WX COCIUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BMJIEOMATEPHAIIOB), O3HAKOMJIEHHME C o00pasliaMu XJIOPHAOB (Tajlor€HUIOB),
O3HaKOMJIEHHE C o0pasmamMu ceppl W €€ COeAMHEHHSIMH (BO3MOXHO  HCIOJIb30BAHUE
BUJECOMATEpHUaOB),  HAOMIOJEHHWE  Tpolecca  oOyriaMBaHMs — caxapa  IMOA  JelcTBUEM
KOHIICHTPUPOBAaHHOW CEPHOW KHCJIOTHI, M3yYCHHUE XHUMHUYECKMX CBOMCTB pPa30aBICHHON CEpHOU
KHUCJIOTBI, TPOBEJCHHE KAYECTBEHHOW peaklUu Ha Cyiab(haT-uoH U HaONIoJIeHHE IMpu3HaKa eé

NPOTEKaHUs, O3HAKOMJICHHE C (PU3MUECKUMH CBOWCTBaAMM a30Ta, (ochopa M HMX COCTUHEHUN



(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpHUAIOB), oOpasnamMu a30THBIX U (Oc(OpHBIX ynoOpeHuil,
noJiyueHue, coorpanue, pacrio3HaBaHUE U U3y4YeHHE CBOMCTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHUS U Poc]aT-uOH U W3YYeHHE MPU3HAKOB MX MPOTEKAHMSI, B3aUMOJICICTBIE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEpPUAIIOB),
U3y4eHHE MOJENEeH KPHCTAIMUECKUX PemIéTOK anMasa, rpaduta, QymnepeHa, O3HAKOMIIEHHE C
MPOLECCOM  aJCOpPOLMU  PACTBOPEHHBIX BEHIECTB AaKTHUBUPOBAHHBIM YIiaéM M YCTPOMCTBOM
MPOTUBOTa3a, MOJIyueHUE, cOOMpaHUe, paclO3HABAaHME W HU3YyYEHHE CBOMCTB YIJIEKUCIOrO Trasa,
NPOBE/ICHUE KAUYeCTBEHHBIX PEaKUMi Ha KapOOHAT M CHIMKAT-MOHBI M M3YYEHHE NPU3HAKOB HMX
IPOTEKaHUs, O3HAKOMJIEHHME C MPOAYKLUMEH CHJIMKATHOM  IPOMBILIJIEHHOCTH, pPEIICHHE
SKCHEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COCAMHEHUS».

MeTta/libl M MX COCAUHEHUS

OO01as XxapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX IOJIOKEHUS B
[Tepuonnueckoii cucreme xumuueckux 3nemeHToB 1. V. MennaeneeBa u crpoenust aromoB. CTpoeHue
METauIoB.  Merajuimyeckas  CBA3b WM METAJUIMYECKas  KPUCTAUIMYECKass  peléTka.
DIIEKTPOXUMUYECKUN Psijl HAIPsHKEHUM MeTtaiioB. Dusnyeckue U XMMUYECKHE CBOMCTBA METAJIIOB.
OO0mme crmocoObl momydeHus: MeTaioB. [IOHATHE O KOPPO3WH METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT KOppo3uu. CruiaBsl (CTajb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBILIUIEHHOCTH.

[Ilenounsle MeTayuel: mojoxeHue B Ilepuoguueckoll cucTteMe XMMHUYECKHX 31eMEHTOB [l
U. MenneneeBa, CTpoeHHE HUX aTOMOB, HaxoXAeHHE B mpupoje. PuU3nyeckue MU XHUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpus W Kaimus). OKCUIbl U TUAPOKCUIBI HaTpusd W Kanus. [lpumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[IlenoyHO3€MENBHBIE METAJUIBI MAarHUM W KalpLuil: nosiokeHue B llepuoanueckoi cucreme
xumuueckux ayeMeHToB [J[. WM. MeHzeneeBa, CTpoeHHME HX aTOMOB, HAXOXXIEHHE B IPUPOE.
dusndeckue 1 XUMUYECKUE CBOMCTBA MarHus U Kayiblus. BaxkHelimme coeqmHEHUsT Kbl (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmoMuHui: mnonoxenue B llepuonnueckoil  cucTeMe XMMHMUYECKHMX JJEMEHTOB /I
N. MenneneeBa, CTpO€HUE aToMa, HaxOXKAEHHE B Npupoae. PU3NYECKUEe U XUMHYECKHE CBOMICTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMHHHSL.

Kenezo: nonoxenue B Ilepuognyeckoii cucreMe xumuyeckux snemeHToB [[. M. Menneneena,
CTpPOEHHE aTOMa, HaxoxJeHue B npupoze. dusnueckne U XMMUYECKUE CBOMCTBA kene3a. OKcusl,
ruapokcuabl u conu xenesa (11) u xxenesa (I11), ux cocras, cBONCTBA U MOIYyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C 00pasllaMyd METaJUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBONCTBAMU, U3y4YCHHE

pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), O0COOEHHOCTEU



B3aMMOJICHCTBYS OKCH/Ia KAJIbLIUS U HATPHSI C BOJIOM (BO3MOYKHO HCIIOIH30BAHKIE BUICOMATCPHATIOB),
HCCJIEIOBAaHUE CBOICTB >KECTKOM BOJBI, MpoIlecca TOpPEHHUsS Keie3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BUJECOMATEPHUATIOB), MPU3HAKOB IPOTEKAHMSI KAYECTBEHHBIX pEaKIUi Ha HOHBI:
MarHus, KaJblus, aTFOMUHUS, [IMHKa, skene3a (1) u sxenesa (I1I), mean (II), HabmroneHue U onvucanue
MIPOLIECCOB OKpAIlIMBaHUs TUIAMEHU MOHAMM HATPHs, KU U KalblUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HcCciel0BaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHUS M TUIPOKCHUIA
LIMHKA, pEIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHel1ne MeTauibl U UX COSUHEHUSD.

XuMus M OKpy:xaouas cpeaa

BemectBa u Marepuanbl B NOBCEAHEBHOM KU3HM uejoBeka. bezomacHoe uCMOb30BaHUE
BEIIECTB U XMMHUYECKHX peakiuii B ObITy. [lepBas moMoIIb NPH XUMUYECKUX 0)KOTaX M OTPABICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKAlolell cpensl (MpeaenbHas OMyCTHMasi KOHIICHTpAIUs
BemecTs, ganee — [1/1K). Posib xuMuu B perieHuu 3K0JIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, MOJIMMEPHBIC MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzanust MeXMpeIMETHBIX CBSI3€HM PU U3YYCHUH XUMUHU B 9 Kitacce OCYIIECTBIISIETCSA Yepes
WCIIOJIb30BAaHUE KaK OOINMX €CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATHN, SBISTFOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mure ecTecTBEHHO-HAyUHbIE TOHSTHS: HAay4dHBIM (DakT, TUMOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, KJaccu(UKaIus, MepUuogUIHOCTb, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPECHHE,
MO/I€JIb, SIBJICHUE, TAPHUKOBBIN 2((DEKT, TEXHOIOTHsI, MATEPHUAIIBI.

®u3uka: Marepusi, aTroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIUJ, H3O0TOIIbI,
PaANOAKTUBHOCTD, MOJIEKYJA, FEKTPUUECKUN 3apsi/l, IPOBOAHUKH, OJYIPOBOIHUKH, AUIIEKTPUKH,
dboTOrIEeMEHT, BEIIeCTBO, Teno, O0O0BEM, arperaTHOe COCTOSHHE BeEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTb, KpUCTAIUTMUECKAsT PEHIETKA, CIUIaBbl, (PU3MUYECKUE BEIIMUMHBI, SIUHUIIBI U3MEPECHHSI,
KOCMHUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢dotocunTe3, apixaHwe, Ouocdepa, IKOCHCTEMa, MHUHEPATbHBIE YAOOpPEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpANIbI, TOPHbIE MOPOAbI, MOJE3HbIE HMCKOMAeMble,

TOILJIMBO, BOJIHBIE PECYPCHI.



Tunsl pacyeTHbIX 3a1a4:

1. Brrurcnenue MaccoBoOi 10JIM XMMHYECKOTO dJIEMEHTA 110 GOopMYJie COSTHHCHHUSL.

Yemanoesnenue npocmetiweis hopmynst eeujecmea no Macco8biM OOJIAM XUMUYECKUX
SJIEMEHMO8.

2. Bbrunciennss 1Mo XMMHYECKHMM YpaBHEHHUSM KOJIHMYECTBAa, O0BEMa, MacChl
BEILIECTBA 10 KOJIMYECTBY, 00bEMY, MAaCCEe PEareHTOB WU MPOIYKTOB PEaKIUH.

3. Pacuer MaccoBoil 1011 paCTBOPEHHOTO BELIECTBA B paCTBOPE.

Tembl NpakTHYecKHX PadoT:

[TpaBwiia paboTHI B JIAOOpATOPUH M MIPUEMBI OOpAIIEHUS C TAOOPATOPHBIM 000PYIOBAHUEM
Paznenenne cmeceit (Ha mpuMepe OYMCTKH MOBAPEHHOM COJIN)

[Toryuenue u cobupanue KUCIOpoa, U3y4eHHUe ero CBOMCTB

[Toyuenue u cobupanue BoJOpOIa, U3yUE€HUE €er0 CBOWCTB

IIpuroroBneHue pacTBOPOB C ONPEACIEHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

IS L T A o

Pemenne skcnepuMeHTaNbHBIX 3aAady M0 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKHUX
COCIMHEHUN»

7. PemeHue 5KCIIepUMEHTaIbHBIX 33124

8. IlomydyeHue COJITHON KHMCIIOTBI, N3y4EHUE €€ CBOMCTB

9. Ilosydyenue amMmmuaka, U3y4eHHUE €ro CBOKWCTB

10. ITomyuenue yranekucioro rasa. KauectBenHas peakius Ha KapOOHaT-MOH

11. Pemenue >kcniepuMEHTaIbHBIX 3aJ1a4 110 TeMe «BakHelIne HeMeTallbl U UX COSIUHEHUS
12. JKECTKOCTh BOJIBI M METOJIbI €€ YyCTPAHEHUS

13. Pemenue OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME «BaxHele MeTalIbl U UX COCAUHCHUA»



3. TemaTuueckoe IVIAHUPOBAHHE ¢ YKA3AHUEM YaCO0B, OTBOJIUMBIX HA OCBOCHHE KaxKa0u

TeMBbI
8 kiacc (68 yacos)
Ne Ha3Banue pa3nena, TeMbl KoanyecTBO 4acos
1 IlepBoHayaIbHbIE XUMUYECKUE TTOHATUS 20
2 Baxkneimue npencraBuTeN HEOPraHMUIECKUX 30
BEILIECTB
3 [Tepuonuueckuii 3akoH u [leprnoanueckas cucrema 18
xumuueckux snemenToB . . MenaeneeBa. Ctpoenue
aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIC PEaKIUU
HUTOI'O: 68
9 kaacc (68 yacos)
Ne Ha3Banue pasaena, TeMbl KoanuecTBo yacoB
1 BemecTBo 1 XuMHUYECKHE PEAKIIHU 17
2 Hewmerauiel 1 X cOeIUHEHUSA 25
3 MeTajuisl ¥ UX COSIUHEHUS 20
4 XuMUs U OKpyKarolas cpeaa 6
HUTOI'O: 68
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