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1.Ilnanupyemble pe3yabTaThl H3YyUYeHHUs] Y4eOHOI0 mpeaMera
JIMYHOCTHBIE PE3YJbTATDBI

JIMIHOCTHBIC PE3yNIBTaThl OCBOCHHUS IIPOTPaMMbI OCHOBHOT'O OOIIETO 00pa30BaHUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMWUW B EIUHCTBE YYCOHOW ¥ BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSMH, IIPUHSATHIMHU B 00IIIECTBE IIPaBUIAMH U HOpPMaMHU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATN3AIIAN
oOydJarommxcs.

JInunocTHbIE PE3yNIbTAThI OTpa)xaroT TOTOBHOCThH O0yJaroIIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMH M pacIIUupeHUe
OIIbITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTpHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJICUIO, IOHNMAaHHNs 3HAYECHUSI XMMUYECKON HAyKH B )KU3HU COBPEMEHHOT'O
o0miecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uHpoOpManueil o MepeaoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCTIUTAHMSA:

MPEACTABICHHS O COLIMAJIBHBIX HOPMaxX M MPaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JAPYIMX BHJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TIPU  BBIIOJIHEHUH  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B ITPOLIECCE 3TOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIEd C IO3WLIHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOLIAE OCHOBY
JUIS. TIOHUMAHUSl CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSI MPUPO/IbI, B3AMMOCBS3SX YEJIOBEKa C MPUPOJHOM Cpeno,
O POJIM XMMUH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHbIC MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUH 110 XUMUH,
HEO0OXOIMMBbIE JIsl OOBICHEHHUS HAOJI01aeMBbIX ITPOIIECCOB U SIBJICHUM, TO3HABATEIHHOM,
UH()OPMAITMOHHON 1 YUTATEIIbCKOW KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHOM

paboThI ¢ yueOHBIMHU TEKCTAMH, CIIPABOYHOM JTUTEPATYPO, JOCTYITHBIMH TEXHUIECKUMU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHH;



UHTEpEeC K O0YUEHHUIO U MO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caMo00pa30BaHUIO, TPOEKTHON U UCCIEI0BATEIBCKON IEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS OOy4YEeHUS B AaJIbHEHUIIIEM;



4) popMupoBaHHUA KYJIbTYPHI 310POBbSI:

OCO3HaHMWE IIEHHOCTU KWU3HHU, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 3JI0pOBbIN 00pa3 >KMU3HU, OCO3HAHUE MOCIEICTBUN U HENIPUATHE BPEIHBIX
NpUBBIUEK (YMOTpeOJeHUS aJKOToJisl, HAapKOTUKOB, KYpEHHUs), HEOOXOJIMMOCTHU
COOJIIO/IeHUsT MpaBusl O€30MACHOCTU MpU OOpPAIIEHUH C XMMHYECKUMHU BEIIECTBAMU
B OBITY U peaibHOU JKU3HH;

5) Tpy/A0BOro BOCIMTAHUS

MHTEpPEC K MPAKTUYECKOMY HM3YyUYECHHIO MpOoQeccuil W Tpylna pas3inyHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHUW MO0 XWMHUHU, OCO3HAHHBIM BBIOOp WMHIAMBUAYAIbHOMN
TPACKTOPUH TMPOJOJDKEHUSI O00pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
pO(ECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMMBIX yMEHHUM, TOTOBHOCTh
allarTUpOBaThCs B MPO(ECCHOHATIBHOU Cperie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3ZHH
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAaHHUE [IEHHOCTH 30POBOr0 U 0€30MacHOTO
oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (HU3MUYECKOMY U
MICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBHil OE30MacHOro
MOBEJICHUS IpU paboTe C BEILIECTBAMHU, a TAKXKE B CUTYaLUAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HU JII0IEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble IMPU HU3YYEHUU  XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOIHON CPENOM, IS MOBBILICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS II100AJIbHOTO XapaKTepa SKOJIOTMUECKUX
npo0ieM W MyTed HX pEelIeHUs IOCPEACTBOM METOJOB XHMHH, 3KOJOTHYECKOTO
MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B COCTaB€  METANPEJAMETHBIX  pPE3YyJbTATOB  BBIACISAIOT 3HAYMMBIC IS
dbopMupOBaHUSI MHUPOBO33PEHUSI OOIIEHAYYHBIC TMOHATHUS (3aKOH, TEOPUSs, MPUHIIHII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOe.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX MIpeAMETax U MO3BOJISIOT HA OCHOBE 3HAHUMN M3 ITUX
npeaMeToB (HOPMHUPOBATH TMPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpCaJbHbIC Y4eOHbIC ACUCTBUS (TMIO3HABATEIbHBIC, KOMMYHUKATUBHbBIC,

peryJISITUBHBIC), KOoTOpele  oOecreunBald  (GOPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOATEILHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
Bba3oBble Jjoruueckme 1eMCTBUSA:
YMEHUS HUCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUWW:



pPacKphIBaTh CMBICII XUMUYECKUX MOHSATHI (BBIIEIATh UX XaPAKTEPHbIE NPHU3HAKH,
yCTaHaBIMBAaTh B3aWMOCBSA3b C JPYTMMH TIOHSATUSIMHU), HCIOJIb30BaTh IOHSTHS
JUIs OOBSICHEHHS OTNEIBbHBIX (DAaKTOB W SIBJICHHM, BRIOMPATh OCHOBAHHS M KPUTEPUU
U KJIacCU(PHUKAIMM XMMHUYECKUX BEUIECTB M XMMHUYECKUX PEAKIUil, YCTaHABIUBAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTAaMU HM3YyU€HUs, CTPOUThb JIOTUUYECKUE
paccyxJeHus (MHIYKTUBHbIC, JI€AyKTUBHBIC, II0 aHAJOTWHU), JENaThb BBIBOABI U
3aKJIIOYECHHUS;

YMEHHE MpPUMEHITh B Ipollecce IO3HAHUS TMOHATUSA (IpEeaMETHBIE U
METaIpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yEMbIE B XHMHH,
peoOpa3oBbIBaTh IIMPOKO IMPUMEHSIEMBIE B XUMHUH MOJENbHBIE NPEICTaBICHUS —
XUMHYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKasi popMyJia U ypaBHEHUE XUMUYECKOU
peakuuu — NpU PEIICHUH y4eOHO-TIO3HABATENIbHBIX 33/1a4, C YUYETOM 3TUX MOJEJIbHBIX
IIPEACTABICHUN BBIABIIATE U XapaKTEPU30BATh CYLIECTBEHHBIC NPU3HAKU HU3y4acMBbIX
OOBEKTOB — XUMHUYECKHX BEIIECTB M XHMMHYECKUX pEaKIUil, BBIABIATH O0OIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBS3M U IPOTUBOPEYUS B H3Y4aeMbIX
IIPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciienoBaTe/IbCKue 1eMCTBUSA .

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBICE BONPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKE B KauyeCTBE OCHOBBI /I (DOPMHUPOBAHHUS THUIIOTE3bI MO MPOBEPKE
MPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

MPUOOPETEHUE ONbITA MO IUIAHUPOBAHUIO, OPTaHU3AlMK U  IPOBEACHUIO
YYCHUYECKUX DKCIIEPUMEHTOB, YMEHHE HA0I0/1aTh 3a XOJA0M MPOIECCa, CAMOCTOSITEIbHO
IIPOTHO3MPOBATH €T0 PE3YIbTaT, GOPMYIUPOBATH 0O0OIICHUS M BBIBOIBI IO PE3yIbTaTaM
MPOBEJEHHOIO OMBITA, UCCIIEA0BaHUs, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

Pabora c undpopmanmeii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH MH(HOPMAIIHIO PA3THUHBIX
BUJIOB U (OpPM TMpeACTaBICHMS, MOJy4YaeMyl M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
HOMYJISIpHAsk JIUTEpaTypa XUMHUYECKOTO COJAEp KaHMs, CIpaBOYHBbIE MOCOOMS, PECypcChl
WuTepHeTa), KPUTUYECKM  OLIEHHWBATh MPOTHUBOPEUYMBYID U  HEJOCTOBEPHYIO
uH(pOpMaIuIO;
YMEHHE MPUMEHSATh Pa3IMUHbIE METOABI U 3aMPOCHI IPU MOUCKE U 0TOOpE UHPOPMAIH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIs BHITOJHEHHS yY€OHBIX UTI03HABATEIbHBIX
3aa4  ONpeneneHHOro THIa, NPUOOpeTeHHe ombiTa B 00JaCTH HMCHOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKATHBHBIX TE€XHOJIOTUH, OBJIAJICHUE






KYJbTYpOW aKTUBHOTO UCITOJIb30BaHUSI PA3JIMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSITEIBLHO
BBIOMpaTh ONTUMAJIbHYIO (GOpMYy MpeacTaBicHUs HHPOPMAIMA U WILIIOCTPUPOBATH
perraeMbIe 3a1a491 HECJIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE HCIOJB30BaTh W  aHAJIM3UPOBATH B  Mpolecce y4eOHOM U
HCCIIEIOBATENIbCKON  JICSITEIPHOCTH HMHGOPMAIIUIO O BJIUSHUM IMPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHOUN CPEJIbI.

KoMMyHMKATHBHBIE YHUBEpPCAJIbHbIe Y4eOHbIe JelCTBHUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUH) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJHEHUS
MPEIJIOKEHHON 3a/1a4u;

MpUOOPETEHUE OIbITa MPE3CHTAMN PE3yIbTATOB BBIMOTHCHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIbITa, JTA0OPATOPHOM pPabOThl MO HUCCIEAOBAHUIO
CBOICTB BEILIECTB, Y4EOHOIO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOU U
UCCJIEIOBATENHLCKON ACSTEIBHOCTA TIPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM HAa OCHOBE
yu€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbI», KOOPJIUHAIINS COBMECTHBIX JEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OI[EHKE Ka4eCTBa BBHIMOJIHEHHOW paOOThHI U APYTHUE);

PeryasiTuBHble YHUBepPCcAJbHble y4eOHbIEe JeHCTBUS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh LEIU JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh Haubosiee 3(PPEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIM aJTOPUTM JIEUCTBUM INPU BBINOJHEHUN 3aIaHUM C YYETOM MOJYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pPE3ysbTaTa 3asBJICHHOM LEIW, YMEHUE HCIIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEJIaracMbl€ B YCIOBUM 33 IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEbHOTO COJEp)KaHus,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMOi, BBIACISIOT: OCBOCHHBIC
OOy4YarOIIMMUCSL HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpeAMETHON obnactu «XuMus», BUABL ACATENBHOCTA MO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 UHTEPIPETALNHU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYAaIIUsX.

K koniy oOyuenust B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSl YMEHUI:



pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX TMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BAaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBas 0Js XUMUYECKOTO JJIEMEHTA
B COCIUMHEHUHU, MOJSAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKuuii: peakuud COCIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUs, PEaKIUn
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU d(DPEKT peakiuu, Apo aToMa,
AJIGKTPOHHBIN CJIOW aTroMmMa, aTOMHas OpOWTanmb, paauyc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HENOJISIPHAsE KOBAJEHTHAs CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHI U IPUMEHSTH 3TU
MOHSATHS TIPY ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HHsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHCJIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHMSAX, NPUHAJICKHOCTh BEIIECTB
K ONpeen€éHHOMY KJacCy CO€IMHEHUW 1o ¢GopMmysaMm, BHJI XHMHYECKOW CBA3U
(KoBaJICHTHas! U1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKMX JJIEMEHTOB OT HX
nosiokeHuss B lleprogmyeckoil cuCTEME, 3aKOHOB COXPAHEHHMS MacChl BEILIECTB,
ITOCTOSTHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaIpo;

ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy lleprmonnueckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: Pa3iMyuaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymma)» u
«roboynast moarpynmna (b-rpymma)», Manble ¥ OOJbIIME NEPUONbI, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCs B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anemeHToB J[.M. MeHneneeBa» € UYHMCIOBBIMHU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsan sapa, oOlee YHuCI0 DBJIEKTPOHOB U
pacnpesiesieHue X MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMMHYECKUE  DJIEMEHThI, HEOPraHWYEeCKHe BEUIECTBA,
XUMHUYECKHE peakiuu (M0 4YHUCIy M COCTaBy YYAaCTBYIOIIMX B PEaKUUU BEUIECTB,
1o TerIoBoMy 3PheKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHNS XUMUYECKHUX MPEBPALLEHUIN B Pa3JIUYHBIX YCIOBUSX;

BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COEIUHEHUs], MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;



MIPUMEHSATHh OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON JEATETFHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMATU3AIINIO, KIaCCU(UKAIINIO, BBISBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHBIC METOJIBI TIO3HAHMS — HAOIIOJCHUE, U3MEPECHHE, MOJICTUPOBAHHNE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

clieloBaTh NPaBWJIAM IOJIb30BAHUS XHMHUYECKOW TMOCYJO0M W J1abopaTOpHBIM
0o0OpyZOBaHUEM, a TAaKXE TPaBWIAM OOpalleHUs C BEMIECTBAMU B COOTBETCTBUH
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMICCTB (BOAOPOIAa W KHCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IEJOoued U
KHCIIOT C TIOMOIIBIO HHAUKATOPOB (JIakmyc, (heHoIPTaIeHH, METHIIOPAHK U APYTHE).

K xonmy oOyuenuss B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0YHAOIIUXCSI YMEHUIA:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCT,
AIEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(P(MEKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, D3JEKTPOJIUTUYECKAs JUCCOLMALINS, PpPEaKUUd HOHHOro OOMEHa,
KaTaqn3aTop, XHMHYECKOE pPAaBHOBECHE, OOpaTUMblE U HEOOpAaTHMbIE PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINHU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(pOTEPHOCTb, XUMHUYECKasi CBS3b (KOBAJIECHTHa,
WOHHAs, METAJNIMYECKas), KpUCTaIUIMYecKas peméTka, KOppo3usi METaIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKUuuu, MpeNesabHO naormyctuMas KoHueHnTpauusa [IJK
BEILECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHA U MPUMEHITBITH
MOHATHUS TP ONKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHUS (OPMYJ BELIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

ONpENENATh BaJEHTHOCTb M CTENEHb OKHUCIECHHS XHUMHYECKUX 3JIEMEHTOB
B COCIMHEHUAX DPA3JIMYHOTO COCTaBa, NPUHAJIE)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COEIMHEHHH 1o (opMysiaM, BUJ XUMHUYECKOH CBs3U (KOBaJEHTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apA]l HOHA M0 XHUMHYECKOU
dbopmyre, xapakTep cpeibl B BOIHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIici  [lepuonmueckoro  3akona JI.MI. MengeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHMMAHKE: ONMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (GOpMY
[lepuonrueckoil cUCTEMBl XMMHYECKHX 3JIEMEHTOB: pPa3jau4arTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobdoyHas noarpymmna (b-rpynmna)y, mansie u Gosblive



HEPUOABI, COOTHOCUTh O0OO3HAYEHUS, KOTOPbIE MUMEIOTCS B MEPUOAMYECKON TabiuIe,
C YMCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHMsI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij aapa, oOliee YUCIo IEKTPOHOB U PACHPEENIEHNE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COSMHEHUN
B TIpE/IeNIax MaJIbIX MIEPUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTHl, HEOpPraHMYECKHEe  BEIleCTBa,
XMMHUYECKHE peakuuu (10 YUCIYy M COCTaBy YYacTBYIOIIMX B pEakLUU BEIIECTB,
10 TerI0BOMY 3 (HEeKTy, 10 U3MEHEHHIO CTENIEHEH OKUCIEHUSI XUMUYECKUX JIIEMEHTOB);
XapakTepu3oBaTh (OMMCHIBATH) 0OIIME M CcHENU(PUUYECKHE XUMHYECKHE CBOMICTBa
IPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPAKAAs ONMCAHUE IPUMEPAMHU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIN;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKOW TUCCOLMALMU KUCJIOT, IIEeJoued U
COJICH, TMOJIHbIE W COKpalIEHHbIE YpaBHEHHUS pEaKklIUid MOHHOTO OOMEHa, ypaBHEHHUS
peakuuii, NOITBEPKIAIOIIUX CYIIIECTBOBAHNE T€HETUUECKON CBS3M MEX/y BELIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA TOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OaiaHca ATUX PeaKIINii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSAX;

BBIUYHCTIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (hopMmyse COeIWHEHHUS, MaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peakinu;

coONroaTh TMpaBWiIa TMOJIb30BAHUA XUMHYECKOW TOCYAOH U J1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaKXe IMpaBWiia OOpAllEHUs C BEUIECTBAMU B COOTBETCTBHUHU
C MHCTPYKIUSIMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
¥ coOOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

OPOBOAUTh PEAaKUUH, TOATBEPKAAIOININE KAueCTBEHHBIH COCTAB pa3IUYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJOpPUA-, OpOMHUA-, HOAMI-, KapOOHAaT-,
docdat-, cunukar-, cyabar-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHHUS M HOHBI M3yUEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BELIECTB;

OPUMEHATh OCHOBHBIE ONEpaldy MBICIUTEIbHOW AESTENbHOCTU — aHaju3 M CUHTES3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AlINIO, BBISIBIEHUE MPUYUHHO-CIIEACTBEHHBIX CBA3CH
— JUIsl U3yYEHHUs CBOWCTB BEIIECTB M XMMMYECKHX pPEaKIUil, €CTECTBEHHO- Hay4yHbIE
METO/Ibl TO3HAHUS — HAOJII0ICHUE, U3MEPEHUE, MOJICTMPOBAHHE, SKCIIEPUMEHT (PeaIbHbIM
1 MBICJIICHHBIN).

ConepxaHue Kypca XUMHH

8 KUIIACC

IlepBoHaYa/ibHbIE XUMUYECKHE TOHATHSA

[IpeameT xumun. Posib XuMUM B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. dusnueckue CBOMCTBA BelIeCTB. ArperaTHOe cOCTosHUE BenlecTB. [lonsTHe
0 MeToJax Mo3HaHusi B xuMuM. Yucrteie BemecTBa U cMecu. CrocoObl paziesieHus
CMeEcCel.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
[IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumudeckass ¢dopmysa. BaaeHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH



IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTelbHass aToMHas Macca. OTHOCHUTEIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COSIUMHEHUH.

KonuuectBo Bemecta. Monb. Mossipaas macca. BzauMocBsi3b KoJinuecTBa, MacChl
U Yuclia CTPYKTYPHBIX €AWHHUIL BeriecTBa. Pacdu€rel mo dopmyliaM XHUMHUYECKHX
COCIUHCHUM.

duznvecKre U XUMUIECKHE SBJICHU. XUMHUUECKas peakiys U e€ Mpu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKUE ypaBHEeHH. Kiaccupukanus XUMUIECKUX
peakiuii (CoeAMHEHUs, Pa3IOkKEHUs, 3aMEeIlIeHUs], OOMEHA).

Xumuueckui 3Kcnepumenm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAO0W, MpaBujiaMu paboThl B jabopaTopuu u
npuémMamMu oOpalleHust ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUE
bu3MYEeCKUX CBOWMCTB 00pa3IOB HEOPTAHWMUYECKHX BEIECTB, HAOMIONCHUE (DU3UICCKUX
(nu1aBiieHHE BOCKA, TasiHUE JIbJ]a, pAaCTUpPaHUE caxapa B CTYIIKE, KATIEHUE U KOHACHC AU
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOU MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJICHWH, HAOJIO/EHUEe W ONMHCaHUE MPU3HAKOB
MPOTEKaHUS XMMUYECKHX peakiuil (pas3iokeHue caxapa, B3aUMOJICUCTBHE CEPHOU
KHCJIOTBI ¢ XJIOpUAOM Oapus, pasinokenue ruapokcuaa memu (1) mpu HarpeBanuw,
B3aMMOJICHCTBHE *Kee3a ¢ pacTBopoM conu menu (II), uzydenne cnocoO6oB pazaeneHus
cMece (C TOMOINIbIO MarHuTta, (PUIbTpOBaHWE, BBINAPUBAHKUE, JUCTUILISALINS,
xpomatorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOUW COJIM, HAOMIOJCHUE U ONMUCAHUE
pe3yJbTaTOB MPOBEIACHUS ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacCChl,
CO3/IJaHUE MOJIeNIel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Baxxnelumne npeacTaBuTe/IM HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razon. CocraB Bo3ayxa. Kucimopo — 3J1eMEHT U MPOCTOE BEMIECTRBO.
Haxoxnenue kuciopoaa B mnpupoje, (U3HMUEeCKue U XMMUYECKHE CBOMCTBA (peakuuu
ropenusi). Okcunapl. I[lpumenenune kuciopoaa. CrocoObl MOJYy4YEHUS KUCIOPOJa
B J1abopaTopu U TPOMBINIIEHHOCTU. KpyroBopoT kuciopoaa B mpupone. O30H —
ajtoTpornHas Monudukainus kucimopoga. TeruoBod >(PQPexkT XUMHUUECKOW peakiluw,
TEPMOXUMHUYECKUE YPABHEHUS, 3K30- M SHIOTEPMHUYECKHE PEaKIuU. TOIIMBO: yrojib U
MeTaH. 3arpsi3HeHHWEe BO3/yXa, YCHJIEHHWE MapHUKOBOTrO »3ddexra, paspyuieHue
030HOBOTO CJIOS1.

Bonopon — anemeHT m mpocroe BemiecTtBo. HaxoxkaeHune Bomopona B IPUPOJE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MMPUMEHEHUE, CIIOCOOBI moayueHus. Kuciore u
COJIH.

MosipabIit 00BEM Ta30B. PacdéThl Mo XUMUYECKUM YpaBHEHUSM.

dusnueckne cBOKWCTBA BOAbL. Boma kak pactsopurens. PactBopel. HackieHHbie u
HEHACBILIEHHBIE pacTBOPBI. PaCTBOPUMOCTH BeliecTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBope. XMMHUUYECKHUE CBOMCTBa BoAbl. OcHOBaHMSA. Pojb pacTBOpOB B MPUPOAE U
B )KM3HHU 4esoBeka. KpyroBopot Bopl B IpUpoe. 3arpsi3HeHHE TPUPOIHbIX BoI. OxpaHa
U OYHMCTKa MpUPOJHbIX BoA. Kiaccudukaius HeOpraHndeckux coequHeHun. OKCUIBL.
Knaccuduxkanus okcumos: coieobpasyromue (OCHOBHBIE, KUCIOTHBIE, aM()OTEpHBIC) U
HecosieoOpasyromue. Homenknarypa okcunoB. dusnyeckue U XMMUYECKHE CBOMCTBA
OKCHJIOB. Ilonyuenue OKCHUJOB.



OcHoBanust. Knaccudukaiys oCHOBaHMI: MIENOYN U HEPACTBOPHUMBIE OCHOBAHUSI.
Homenkimarypa ocHoBanuil. Dusnyeckue M XHUMHUYECKME CBOMCTBA OCHOBAHMWM.
[TosyuyeHue OCHOBaHUIM.

Kucnorel. Knaccudukanus xkucnor. Homenkmarypa kucnor. Pu3ndeckue M
XMMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasioB H.H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenknarypa coieil. ®dusznueckue M XHUMHYECKHUE CBOWMCTBA COJICH.
[Tosyuenue couiei.

I'eneTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTMHEHMUIA.

Xumuueckuii IKcnepumernm.

KaueCTBEHHOE ONPEJICTICHUE COJIepKaHUsSI KHCIIOPO/ia B BO3/IyXe, MOIyYeHue, cCoOupaHue,
pacro3HaBaHWE€ M M3yYE€HHE CBOWCTB KHUCJIOpOJa, HAONIONEHHE B3aUMOJCHCTBUSA
BEILIECTB C KUCIOPOJOM M YCJIOBHS BOSHUKHOBEHHUS W MPEKpaIleHUs] TopeHus (moxapa),
O3HAKOMJICHUE C 00pa3laMy OKCUJIOB M OMMCAHWE UX CBOWCTB, MOJIYYEHUE, COOMpaHHUE,
pacno3HaBaHHWE U U3yYE€HHE CBOMCTB BOAOPOJa (TOPEHHE), B3aUMOJIEHCTBHE BOJOPOAA C
okcupoM Meau (1) (BO3MOXHO HCHOJIB30BAaHUE BHICOMATCPHAIOB), HAOIIIOJCHHE
00pa3IoB BEIIECTB KOJWYECTBOM 1 MOIIb, MCCIIEJOBAaHHE OCOOCHHOCTEW PaCTBOPEHHUS
BEILECTB C Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIEHHUE PACTBOPOB C ONpPENEIEHHON
MacCOBOM J0JIe PacTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBUE BOJABI C METaJUIaMU
(HaTpueM U KajbliieM) (BO3MOXXHO HMCIOJIb30BAHUE BUIEOMATEpUAIOB), UCCIEIOBAHUE
0o0pa3loB HEOPraHMYECKHX BEIIECTB PA3NMYHBIX KJIACCOB, HAOIIOACHHE HW3MEHEHUS
OKpacKd HWHAMKAaTOPOB B pacTBOpax KHCIOT U IIEIOYEH, U3YYEHUE B3aUMOJICUCTBUS
okcuma Memu () ¢ pacTBOopoM cepHOM KHCIIOTBI, KHCIOT C METaJUIaMH, pPEaKIIHi
HEWTpanu3aluu, MOJIy4YeHUEe HEPacCTBOPUMBIX OCHOBAHWM,BBITECHEHUE OJHOTO METaIa
JIPYTUM W3 PacTBOpa COJIM, PELICHHUE 3KCIIEPUMEHTAIbHBIX 33/1a4 10 Teme «BaxkHeiline
KJIACChI HEOPTaHUYECKUX COSIUHEHUI.

Iepunoanuyecknii 3akoH u Ilepumoamyeckasi cucreMa XMMHYECKHX JJIEMEHTOB
JA.A. MenpgeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBA3b. (OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

[lepBble MONBITKH KiIaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsaTHE O rpynmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, THEPTHHIE
rasbl). DJI€eMEHTbI, KOTOpble 00pa3zyloT aM(pOTepHbIE OKCUABI U THAPOKCUBI.

[Tepponnueckuit 3akoH. Ilepuognueckass cucTEMa  XMUMHUYECKHX  JJIEMEHTOB
J.W. MenneneeBa. Kopotkonepuoanas u JiuHHonepuoanas Gopmel [lepuonnueckoi
cucteMbl xuMuueckux 3semeHToB .M. Menaeneesa. llepuoas! u rpynnel. @usndyeckui
CMBICJI OPSAJIKOBOIO HOMEpa, HOMEPOB MEPHUOA U TPYIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sifep. M3oromel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XUMHUUECKHX 3JeMeHTOB [lepuonnyeckoii
cucrembl .M. MenaeneeBa. XapakTepuUCTUKA XUMHUYECKOI'O JJIEMEHTA IO €r0
noJsioxkenuto B [lepuoguueckont cucreme .. Menaeneena.



3aKOHOMEPHOCTH M3MEHEHMsI paaudyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.
3nauenue Ilepuoanueckoro 3akoHa u Ileprognueckoil CUCTEMBI XUMHUYECKHUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. .. Mennenees — yd€Hbli U rpaKJaHUH.
Xumuueckass  cBa3b. KoBasnieHTHas (moJjisipHass M HENOJspHasl)  CBA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 2JIEMEHTOB. FIOHHAsI CBSI3b.
Crenenp okucnenus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl

OKHCJICHMS M BOCCTaHOBJICHUSI. OKHUCIUTEIN U BOCCTAaHOBUTEIIH.

XUMHUYECKUMN IKCTIEPUMEHT:

U3ydeHHue oO0pa3loB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA IIMHKA C pPACTBOPAMH KHUCJIOT U IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiivil (ropeHue,
peaKIK pas3iokKEHUs, COCTUHECHUS ).

MexnpeaMeTHbIE CBSI3H

Peanm3zanust MexXnpeaMETHBIX CBsA3ed IIpU H3YYeHUM XUMHH B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUHN, TaK
W TIOHATUH, SBISIOMIMXCS CHUCTEMHBIMH [JI1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO01ue ecTecCTBEeHHOHAYYHBIC TTOHSATUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajau3, CHUHTE3, KiIacCU(pUKaIUs, TEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICIb, SIBIICHUE.

dwuznka: MaTepwusi, aTOM, JICKTPOH, TIPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsifl, BEIIECTBO, TEI0, 00BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, T'a3, (PU3MUECKHE BEIMYUHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE311bI, COHIIC.

buonorus: hporocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MOPOIbI, MOJIE3HBIC
MCKOIIaeMbI€, TOTIUBO, BOJHBIC PECYPCHI.

9 kJacc

BCH_ICCTBO U XUMHUYCCKas pCaKIus

[lepuomnueckuii 3akoH. llepumoguueckas cucTeMa  XHMUYECKUX  DJIEMEHTOB
JA.N. MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHM CBOMCTB
XAMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaUs, KAJIBIUS U WX COCAUHCHUU
B COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B [IeprnoIn4ecKoi CUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BeecTBa: BUAbl XUMUUECKON CBSA3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEIIETKH W BHUIA
XUMHUYECKOM CBSI3U.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHYECKHE



CBOMCTBA BELIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCTUHEHUN,
r€HETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus  XUMUYECKHX  peakmWidi MO0 pa3IMYHBIM  TMPU3HAKAM
(IO YMCITy ¥ COCTaBy YyYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P QeEKTy,
N0 M3MEHEHMIO CTEMECHEW OKHUCICHMS XMMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH,
M0 y4YacTUIO KaTajau3aropa). JK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu Xxumuueckod peakiuu. [lonstHe 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX pEaKIusx. [[OHATHE O TOMOTEHHBIX M TeTEePOTECHHBIX
peakuusax. Ilonstue o  karanuze. I[loHATHE O  XMMHUYECKOM  PaBHOBECHHU.
@akTOphl, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHEe YPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/Ia AIIEKTPOHHOTO OanaHca.

Teopusi 3NEKTPOIUTHUUECKON AUCCOUMALNH. IIEKTPOJUTHI U HEDIIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JHCCOLMAIIMM BEHIECTB C PAa3JIMYHBIMUA BUIAMH
xuMuueckoit cBs3u. Ctenenb auccounanuu. CUibHBIE U CJIa0bIE DIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUSA MPOTEKaHUs peakuid HOHHOTO OOMEHa,
MIOJIHBIE U COKpPAIIEHHBIE HMOHHBIE ypaBHEHUS peakunii. CBOKWCTBA KUCIOT, OCHOBAHUI U
coJieil B CBETE MPEJCTaBICHUN 00 AIIEKTPOIUTHYECKON auccoruaiui. KauecTBeHHbIE
peakuuu Ha WoHbL. [loHsATHE O rUIpOIM3E COJIEH.

Xumuueckuil Ikcnepumenm:

O3HAKOMJIEHHE C MOJCIAMH KPUCTAUIMYECKUX PEmETOK HEOPTaHUYeCKHUX
BEIIIECTB — METAJJIOB U HEMETAJJIOB (rpaduta U aaMasa), CJI0KHBIX BEIECTB (XJI0opuia
HATpPHS), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIMi OT BO3JACUCTBUS
pasIUYHBIX (DAKTOPOB, HCCIACAOBAHHUE JIJICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoliecca IUCCOIMAIMU KUCIOT, IIeI04Yeil U coyield (BO3MOXKHO HCITOJIb30BAaHUE BHUJICO
MaTepHayioB), TPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEaKIIUi
MOHHOTO OOMeHa (00pa3oBaHKE OCA/IKa, BbIJIEJICHUE Ta3a, 00pa30BaHUE BO/IbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPH OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKIuii (ropeHue,
peaKkuM PA3NOKEHUS, COCAUHEHUS), paClo3HABAaHWE HEOPTAaHMYECKUX BEIIECTB
C MIOMOIIIBIO KaY€CTBEHHBIX PEaKIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerasuibl 1 UX COeIMHEHUSA

OO6mrast xapakTeprucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
cTenenu okuciieHus. CTpoeHue U Pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOr€HOB.
XUMUYECKHE CBOWMCTBAa Ha MpuUMepe xjopa (B3aUMOAECHCTBHE C MeETAJJIaMU,
HEMEeTaJUIaMH, 1iesiouamu). XiaopoBogaopoa. ComnsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA,
MoJy4yeHue, npuMeHenue. JleicTBue Xjiopa U XJIOPOBOJOPOJa Ha OPraHU3M YEJIOBEKa.
Baxnenmme Xa0puabl U UX HaAXO0XKJICHUE B IIPUPOJIE.



Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble  cTeneHu  okucieHusa. CTpoeHue u busnueckue CBOMCTBa
MIPOCTHIX BEIIECTB — KHUCIOPOAAa U CEphbl. AJUIOTPOIHBIE MOAU(PHUKAIMU KHCIOpOAa U
cepbl. XuMu4eckue cBoMcTBa ceprl. CepoBomopoi, CTpoeHHe, (¢GU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHast xucnoTa, pu3nyecKkne W XUMHUYECKHE CBOMCTBa (0OIIue Kak MPEeACTaBUTEIIS
Kjacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEaKIUH, JIeKalue B OCHOBE
IMPOMBIIIUIEHHOTO Ccroco0a TMOoy4deHus: cepHoM Kuciotel. [lpuMeHeHue cepHOM
KHCIIOThL. COJIM CEpHOI KHUCIIOTHI,KaueCTBEHHAs peakuus Ha

cynbdaT-uoH. Haxoxnenne Cepbl U €€  COCIMHCHUH
B Ipupojie. XHUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COECOUHEHUSIMH CEpPbI
(KUCJIOTHBIE JOXKIH, 3arPsI3HEHNUE BO3TyXa U BOJOEMOB), CIOCOOBI €r0 MPEI0TBPAIICHHUS.
OOmiast xapakTepucTuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, paclipoCTpaHEHUE B IpUpOAE, (pu3ndyeckue u
XUMHUYecKkue cBoicTBa. KpyroBopoT azora B mpupoge. AMMuak, ero (u3nyecKue u
XUMHUYECKHE CBOMCTBA, MoJdyyeHue U npumeHeHue. Coiau aMMOHHUS, MX (PU3UUECKUE
U XMMHYECKHE CBOWCTBa, NMpuMeHeHue. KauecTBeHHas peakuus Ha MOHbBI aMMOHMS.
A30oTHas KucioTa, e€ MmoyiyueHue, GU3NYecKue U XMMHUYECKHe cBOWCTBa (00IIME Kak
IPEACTaBUTEINS Kilacca KUCIOT U crienuduueckue). Mcnoap30BaHre HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE  MUHEPAIBbHBIX ynoopeHuil. XuMHYECKOe

3arps3HEHUE OKPYXKAIOLIEH Cpelbl COCIUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3]lyXa, MOYBbl U BOAOEMOB). Docdop, awoTponHble MOAU(DUKAIIN
dochopa, dusmueckue uxummuyeckue coictBa. Okcun dochopa (V) u dochopHas
KHCIIOTa, (PU3MYECKHEe U XUMHUYECKUE CBOICTBA, nosyueHue. Mcnonb3oBanue ¢pocdaron
B Kau€CTBE MUHEPAIbHBIX YI00pEHUH.

O6mmas xapakrepuctuka 351eMeHToB [V A-rpymnmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUA. YTIEpol, aJJIOTPONHbIE  MOAU(PHUKALNH,
pacrnpocTpaHeHre B Tpupoje, (U3NYEeCKue W XMMHUYECKHE CBOMCTBa. AncopOuus.
KpyroBoport yriepona B npupojae. Okcuabl yriaepoja, nx GU3N4ecKre U XUMHYECKUE
CBOICTBA, ACMCTBUE HA )KUBbIE OPTAHU3MBI, IOJYYEHHUE U IPUMEHEHUE. DKOJIOTHYECKHUE
npobJieMbl, CBsI3aHHbIE ¢ OKcuioM yriepoaa (IV), runoresa rinobanbHOr0 MOTEIUICHUS
KJIUMaTa, MapHUKOBBIM 3P ¢dekT. YronpHas KUCIOTa U €€ coyiv, uX (usnueckue u
XUMHUYECKUE CBOMCTBA, MOTyYeHHUE U MpuMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-
noHbI. Mcnons3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
xo3siictBe. IlepBoHauanbHble TMOHATHS 00 OpPraHMYECKUX BEHIECTBAX Kak o
COEIMHEHUAX yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, STAHOJI, TIMIEPUH, YKCyCHAas
kucioTa). [IpuponHble MCTOYHUKHM YTJIEBOJOPOJOB (Yrojib, MPUPOAHBIA Ta3, HE(Th),
MPOIYKTHI UXTIEpepadoTKu (OCH3UH), UX POJb B OBITY U MIPOMBITUIEHHOCTH. [loHsATHE O
OMOJOTUYECKH BKHBIX BEIIECTBAX: XKUPaX, O€JKax, yriaeBoJaX — M UX POJH B KU3HU
yesioBeka. MarepuanabHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COECIMHEHUN.

Kpemnnii, ero ¢usnveckne U XMMUYECKHE CBOMCTBA, MOJIYYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o6 oxkcuae kpemuus (IV) u



KpeMHHEBOU Kuciote. CHIMKAThl, UX HCIOJIb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiimme CTpoWTeNbHbIE MaTepualbl: KepamMHKa, CTEeKJIO, LEeMEeHT, OeToH,
xene300eToH. [IpoGraembl 6€30MacHOTO HCIOJIB30BAHUS CTPOUTENBHBIX MaTepUaioB
B [IOBCETHEBHOM KU3HHU.

Xumuueckuil 3Kkcnepumenm:

M3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM  KHUCIOTHI,
IIPOBE/ICHHE KAaYE€CTBEHHBIX PEAKUMN Ha XJOPUIA-MOHBI U HAOIIOJIEHHWE MPU3HAKOB HX
MPOTEKaHUs, OIBIThI, OTpaXkaroire GU3NIECKUEe U XUMHUECKHE CBOMCTBA raJIoT€HOB U
UX COCIMHEHHHA (BO3MOXXHO HCIIOJIb30BAHHE BUIAEOMATEPUATIOB), O3HAKOMJICHUE
c oOpa3lamMu XJOpPUIOB (TAJIOT€HHUIOB), O3HAKOMJICHHE C oOpa3laMu cepbl U €€
COEJIMHEHUSIMH (BO3MOXHO MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), HAOIIOJEHUE Tpoliecca
oOyTJIMBaHMS caxapa MoJl JeUCTBUEM KOHLUEHTPUPOBAHHON CEPHOM KHUCIIOThI, H3y4YE€HHUE
XMMHUYECKHUX CBOMCTB pa30aBJICHHOM CEpPHOM KHUCJIOTHI, MPOBEJIECHUE KadyeCTBEHHOMN
peakuuu Ha CyJib(aT-uoH U HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
c ¢u3MYEeCKUMHU CBOWMCTBaMHM a30Ta, ¢ochopa U HUX COCAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), oOpa3laMu a30THBIX U (OCPOpHBIX yn0OpeHuil,
NOJIy4eHHe, coOOMpaHue, pacro3HaBaHWE M M3YYEHUE CBOWCTB aMMHUAaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHHUA U (ocaT-uOH U U3yYEHUE MPU3HAKOB UX
IIPOTEKAHMS, B3aMMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJB30BAHUE BUIECOMATEPHUATIOB), U3YUEHUE MOJAEIICH KPUCTAIUTNYECKUX
pem€érok anmasa, rpadura, ¢ysuiepeHa, O3HAKOMJIEHHE C MPOLECCOM aicopOuuu
PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIasa,
HOJlyuYeHue, coOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJCHNE KAueCTBEHHBIX peakuuMid Ha KapOOHAT M CHJIMKAT-UOHBI U H3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIIECHME €  MNPOAYKIHEW  CUIMKATHOU
IPOMBINUICHHOCTH, PEIIEHUE 3KCIIEPUMEHTANBHBIX 3a1ad Mo Teme «BaxHeimue
HEMETAJUIBI U UX COCTUHEHUS.

MeTasibl ¥ UX COeIMHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — META/VIOB HA OCHOBAHHMH HX
nonokeHus B [leprognueckoil cucreme xumuueckux sneMmeHToB .M. Menneneesa u
ctpoeHust atomoB. CTpoeHue MeTauioB. MeTajuiMyeckass CBsI3b M METaJuIM4ecKas
KpUCTAJUIMYECKAss pEETKAa. OJEKTPOXUMHUYECKUM PSAl  HANPSKEHUW METaJUIoB.
dusnyeckue U XUMUYECKHUE CBOMCTBa MeTAJIIOB. OO11IHe CriocoObl MOJyYeHUSI METAJIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBbl
(ctanp, 9yryH, TIOPATIOMUHNN, OPOH3a) i UX TPUMEHEHUE B OBITY ¥ TIPOMBIIIICHHOCTH.
[Ilenounsie MeTamabpl: TOJOXKEHHE B IleproaMYEecKO CHCTEME XUMHYECKHX
anemeHToB [[.MI. MenneneeBa, CTpoeHME HX aTOMOB, HAaxXOXICHHE B MPUPOJIE.
du3nuecKkue M XMMHUYECKHE CBOWCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHre 1IeJI0YHbIX METAJIJIOB U KX COSTMHEHU.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUN Y KAJIBLUI: TTOJI0XKEHUE B [lepuoauueckon
cucreMe xumMuieckux anemMeHToB [[.1. MenaeneeBa, CTpo€HHUE HX ATOMOB, HAXOXKICHUE



B Inpupone. Pusnyeckne U XMMHYECKHME CBOMCTBA MarHus W Kainplus. Baxuenmmne
COCJIMHEHUS Kalblusg (OKCUA, THIPOKCHUI, coyin). KECTKOCTh BOABI M CHOCOOBI €€
YCTpPaHEHHUs.

AmomuHui: nosioxkeHne B llepuoguyecko CUCTEME XHMHMYECKHUX JJIEMEHTOB
JA.W. MenneneeBa, CTpO€HHME aroMa, HAXOXKICHHE B Ipupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA alllOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJA W THAPOKCHIA
AITFOMHUHUSL.

Kenezo: nomoxenue B llepuognueckoil cUCTEME  XMUMHUYECKHX  DJIIEMEHTOB
JA.W. Menneneesa, CTpO€HHME aTroMa, HAXOXKICHHWE B Ipupone. Pusznueckue u
XMUMHUYECKHE CBOWCTRA kene3a. OKcubl, THapoKcu bl U comu xenesa (1) u xenesa (1),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckui 3Kcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METAJJIOB U CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4EeHHE  pEe3yJNbTaTOB  KOPPO3WM  METalioB  (BO3MOXKHO  HWCIOJB30BaHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIBIIMS U HATPUSI C BOJION
(BO3MOXHO HCIIOIH30BAaHUE BHICOMATEPUAIIOB), HCCICAOBAHNE CBOMCTB KECTKOM BOIBI,
mpoliecca TOpeHus kele3a B KUCIopo i€ (BO3MOKHO UCIIOJIb30BAaHUE BUICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHNS KaY€CTBEHHBIX PEaKIINil Ha MOHBI (MarHus, KaJblUs, aTFOMUHHUS,
nuuka, xeneza (II) m xenesa (III), menu (II), HaGmrOAEHWE W ONKMCaHUE MPOLIECCOB
OKpaIllMBaHUs IJIAMEHU MOHAMU HATPUA, KaJTUs U KaJlblKs (BO3MOXKHO MCIOJIb30BaHUE

BHUJICOMATEPUAIIOB), HCCieoBaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCHIA AJTIOMHUHHUS U
TUJPOKCHAA IIMHKA, PEIICHHE OHKCIEPUMEHTAJbHBIX 3a7ad 1o TeMe «BakHeitue
METaJIJIBI U UX COCIUHEHUS.

XHMHUA M OKPY KAIOLIasi cpeaa

BemecTtBa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YeENOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMUYECKUX 0XKOTaxX U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpyXarolel cpelapl (MpenenbHas AOMycTUMAast
KoHmeHTparust BemiecTB (manee — IIJK). Ponbp Xumum B pernieHUHd 3KOJIOTHYSCKHUX
npooeMm.

Xumuueckuil Ikcnepumenm:

u3yyeHue oOpas3loB MaTepHaoB (CTEKJIO, CIUIaBbl METaJIOB, MOJMMEpPHbIE
MaTepHabl).

Mesicnpeomemuvie cés3u

Peanmzanust MexnpeaMETHBIX CBs3ed Tpu u3ydyeHUM XuMuu B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK
W TIOHSTHM, SBJISIOIIUXCS CHUCTEMHBIMH JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO ITMKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYyYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUS,



aHanW3, CHWHTE3, KiacCu(UKaIus, TEPUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJICIMPOBAHUE, M3MEPCHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM 3()(EKT, TEXHOJIOTHS,
MaTepHabl.

®duznka: maTtepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, WU30TOIIHI,
PaguOaKTUBHOCTD, MOJICKYJa, SJEKTPUUYCCKUMA 3apsji, TPOBOJHUKH, MOJTYIPOBOJIHUKH,
TUDJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUIMUECKas pemeETKa, CIUIaBbl, (QU3NYeCcKue
BCJIMYUHBI, CAUHUIBI HM3MEPCHHUS, KOCMHYECKOEC IPOCTPAHCTBO, ILIAHETHI, 3BE3NIBI,
Comnnre.

buonorusa: ¢dorocuHTe3, nbIxaHwe, OwWocdepa, HSKOoCHCTEMa, MHUHEPATHHBIC
yI0OpEeHMS, MUKPOIJIEMEHTHI, MAaKPO3JIEMEHTHI, TUTATEILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIC IOPOJbI, ITOJC3HBIC
HCKOIaeMBbIe, TOILIMBO, BOJIHBIE pecypc


















TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJINYIECCTBA YaC0B, OTBOAUMBIX HA U3YUCHHE KaKaoi

TEMbI

Paznen

Koi-
BO
qaco
B

Temnbl

Komuuaects
0 4acoB

OCHOBHBIE BUIBI
JIESATSIILHOCTH
oOygatomuxcs (Ha
YpOBHE
YHHUBEPCAITBHBIX
yueOHBIX
JEHCTBHIN)

OcCHOBHBIE
HaIpaBJICHUS
BOCITUTATEIBLHO
¥ IeITeIIbHOCTH

ITepBoHauvanbHbIC
XUMHYECKUE TIOHSITHS

20

XumMuga —
00J1acTh

€CTCCTBO3HAHUA nu

MPaKTUYECKOU
JIeATETLHOCTH
YyenoBeKa

BaXHast

PackpsiBath
CMBICTT
U3y4aeMbIX

MOHSTHUH.
PackpeiBats ponb
XHUMHHU B IPUPOJAE
WOKA3HM 9EJIOBEKa,
e€ CBSI3b C
JPYTUMHU HayKaMu

1,4,5

BemectBa n
XUMHUYCCKHUC
peaKIuu

15

Onpenensrsb
TIPU3HAKU
XUMHYECKHX
peaKLuii, ycinoBus
WX MPOTEKAHUS.
OOBACHATH
CYITHOCTh
(usznueckux u
XUMUYECKUX
SIBIICHUH C TOYKH
3pEHUSATOMHO-
MOJIEKYJIIPHOTO
yYeHUsl.
Knaccugpunmposat
b XUMUYECKHUE
peakiuu

4,57

Baxxueitmme
MPEICTaBUTENN
HEOPTaHUYECKUX
BEIIECTB

30

Boznyx. Kucnopon.

ITousttue 06 okcHumax

Hcnons3oBaTth
XUMHYECKYIO
CHUMBOJIUKYIJIS
COCTaBJICHUS
(hopMyIT BENIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUI
XUMHUYECKUXPEAKIIUIA
C yJacTuem
KHCIIOpOJa.

3,4,5

Bognopon. Ilonstueo
KHCJIOTaX U COJISIX

XapaxkTepu3oBaTh
(omucwiBaTh)
¢$uznueckue n
XUMHUYECKUE
CBOMCTBa
BOZIOpOJIA,
CIIOCOOBI eTo
IOJTyYEHUS,

IIPUMCHCHUC

7,4




Boga. PacTBOpsL. 5 PackpeiBaTh cMbich | 4,5
TToHsTHE M3y4aeMbIX IOHATUH
00 OCHOBaHUSIX 1 IPAMCHATE STH
TIOHSITHSA TIPH
ONUCAaHUUCBOICTB
BEIICCTB U UX
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Ilepuonnuecka 3aKOHA.
XUMHYECKUX IIE€MEHTOB
sicucTeMa OrnuceIBaTh
A. W Menpeneesa. XHMHYECKHX CTpOeHHe TaOIUIIbI
Crtpoenue 3JIEMEHTOB «Ilepuognueckas
ATOMOB. I M cucTemMa
. . Menneneesa.
Xumudeckasi CBS3b. é[ a XUMHUYECKUX
OCHHE aToMa
OKHUCIUTEIBHO- P anemenToB J[.1.
BOCCTAQHOBUTEIILHEI Menzeneesay.
€ peakuuu XUMHUYECKast CBSI3b. 8 PackpbiBath cmbICH 4,5,7
OKHUCIUTENBHO - H3yHaeMBIX
BOCCTaHOBUTEJIbHBIC .
TTOHSITHH.
peakiuu
Onpenensats BUj
XUMHYECKOMN CBA3UB
COCJIMHCHHUH
KJ1ace
Ne Paznen Kou- Temsl Ko OCHOBHBIE BUJIBI OCHOBHEBIE
/o BO JTU | JAEATENHHOCTH OOyYaroIluXCcsi | HamlpaBJICHH
4acoB yec | (Ha YpOBHE YHHBEPCAIBHBIX oI
TBO Y4eOHBIX TEHCTBUI) BOCTIMTATENh
yac HOU
OB JIESITEIIEHOCT
u
1. BemecTtBo ul 17 0 5 OnuceiBath 00mUE 1,4,5
OBTOPCHHC I:I XMMHYECKHE CBOMCTBA
XUMHUYECKUE yrayOneHne — 3HaHWH
BEIICCTB Pa3IMUHbIX
peakuuu OCHOBHBIX  Pa3/eioB

Kypca 8 kiacca

KJIACCOB,MOITBEPKIATh
CBOWCTBA IIPUMEPaMHU
MOJIEKYJISIPHBIX YpaBHEHHUH
XUMHUYECKUXPEAKIUI.




OcCHOBHEIE

3aKOHOMEPHOCTHU
XUMHUYECKUX PEaKIHi

PackpbiBath cMbICH
H3y4aeMbIX IIOHATUN U
IPUMEHATH 3T TOHATHUS
IIpY ONMCAHUMCBOMCTB
BELICCTB U UX IIPEBPALICHUI

4,57

DNEKTPOIMTUYECKAs PackpbiBath cMbIch n3ydaeMbix | 3,4,5
JTUCCOTTHAITHS. TOHSTHH,a TaK)Ke CMBICIT
XuMUYecKue Teopun 5
PeAKIHH B JICKTPOIUTUICCKOM
pACTBOpax JIMCCOLHAITN
HeMmeTaisl 1 25 O6mias XapakrepusoBatb ¢pusudeckue u| 7,4
UX COEIUHEHHNS XapaKTepUCTHKA XMMHYECKHE CBOWCTBA IMTPOCTHIX
XMITYCCKIX BEILICCTBIaJIOTCHOB (Ha MpUMepe]
snemenToB VIIA- x10pa)
CIIOXKHBIX BEIIIECTB
TPYTIIBL. (x;mopoBoOIOPOIA, XITIOPUIA
Taoreusr HaTpHsl), CIIOCOOBI UX
HOJTy4YeHUS], IPUMEHEHUE U
3HAYCHUEB NIPUPOAEC U )KU3HU
YeJIoBeKa
O6mas XapaxrtepuzoBath Qusudeckue u| 4,5
XapaKTePUCTHKA XHMITECKHE CBOHCTBA POCTOTO
S —— BEILIECTBA CEPHI U ¢
SIICMEHTOR COETMHEHUI (cepOBoziopoz[a,
OKCHJIOB CEpPbI, CCPHOUKHUCIIOTHI,
VIA-rpynmer. Cepa n cynb(aroB), criocoObl UX
¢€ CoeIMHCHNUS MOJIyYEeHHs, IPUMEHEHUE U
3HAYCHHUE
B IIPHPOJIC M )KU3HH YEIOBEKa
O6rmas XapakrepuzoBaTh pusndeckne | 1,4,5
XapaKTepHCTHKA Y XMMHYECKHE CBOHUCTBA
— MPOCTHIX BEIIECTBA30Ta U
S ICMCHTOR ¢dochopa 1 ux coenMHEHN
(ammuaxka, coneit aMMOHHS,
VA-rpynmsl. A30THO
Asor, pocdop 1 nx KHCIIOTHI, HUTPATOB, OKCHJIA
COEMHEHHUS dochopa (V)u dochoproit
KHUCIO0THI, (hocdaToB), CrIOCOObI
UX MMOJTY4YCHU A, IPUMCHCHNUEC U
3HAUCHHE B IPUPOJIE U KHU3HU
9eJI0BeKa.
O6mas OOBSACHITH TPUINHHO- 1,4,5
XapaKTepHCTHKA CIIE/ICTBEHHYIO CBA3L: CTPOCHHE
e — BElIeCTBa — CBOICTBA
— — OpUMEHEHHE — Ha IpUMepax
COEIMHEHUI yriepoaa u
IVA-rpymmer. KpeMHus1. OnpenensiTh
yr Hepozvl " KapOOHAT- M CHIIMKAT-HOHBIB
KPEMHUM, U UX pacTBope.
COEIMHEHHUS
Merannsl u 20 O6m1ue CBOMCTBA XapakTtepu3oBath 4,5
UX (I)I/I?)I/I‘-ICCKI/IG U XUMHUYCCKHE

METAJIJIIOB




COCIMHECHUA Baxxneiine MmeTauibl
U UXCOEIUHEHUS

16 CBOMCTBA IIPOCTBIX BELIECCTB 1,45
METAJIJIOB M UX COSTMHEHUI
(OKCHIOB, TUIPOKCHIOB,
CoJIeit), CTOCOOBI UX
HOJIy4eHHsl, IPUMEHEHHE U
3HaYeHHe

B IIPUPOJIC U KHU3HU YEJIOBEKa

Xumus u 3 XUMHS 3 |AHanTM3MpPOBATh U KPHTHUIECKH 1,45
HUBATh UH Malu
OKpY’Karoma OKPYXKaIoIIast cpeza OUCHUBATH HHGOPMALIHIO O
q Cpe,I[a BIIUSAHUU HpOMI:fIlIJ'IeHHOCTPI,
CEJIBCKOI'0 XO34UCTBA, TPAHCIIOPTA U
Ap. Ha COCTOAHUE
OKpY’KaroIel cpeapbl
CormnacoBaHo CornacoBaHo
IIpoToko 3acenanus 3aMECTUTEINb JupekTopa no YBP
MO yuuteneit xumuu, OHOJIOTUH U reorpaduu Jlernna M.H.

oT «29» aBrycra 2023 1. Ne 1
Pykosogurens HIMO
[Jleruna M.H./
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