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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IMpeaMeTa U
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEAOBATEIBCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIHUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4YaEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXaloluil Mup»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HaydHbIM METOJaM T[O3HAHMS TPU HU3YYCHUHU BEIIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1IN, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (opMupoBaHHe y 00YyYarOIIUXCS T'YMAHUCTHYECKUX OTHOIICHWM, MOHUMAHMS
LHEHHOCTH XUMHUYECKUX 3HAHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHUS XUMHUU B €IUHCTBE Y4yeOHOH U
BOCIIUTATEIHLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIleCTBE TMpaBUJIaMU U HOPMAaMHU TMOBEJEHUS M CIOCOOCTBYIOT ITpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIUATTM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJabTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~ CHUCTEMON TO3UTHBHBIX IICHHOCTHBIX OpHEHTAllUM W
pacuIMpeHue onbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:



1) naTpHOTHYECKOTO0 BOCTIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUYECKOM HAayKh B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOU HHpOpMammeit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOH M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJICTABICHUS O COLMAIBHBIX HOPMaX MW MpaBWIAX MEKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEAOBATEIbLCKOM, TBOPUECKOW W JAPYrMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApPUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM M  HCCIIEI0BATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JTaJIbHEUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs1, HAPKOTUKOB, KypeHUs),
HEOOXOMMMOCTH COOJIONEHUs TIPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATHbHOU KU3HH;

5) TpyA0BOr0 BOCIIUTAHUSI:



MHTEPEC K MPAKTUYECKOMY U3YUYEHHIO Tpodeccuil u TpyAa pa3IuyHOro posa,
YBOKEHHUE K TPYAy M pPe3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIM BBHIOOP
WHUBUYAIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus ¢ YYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHOM TPOo(eCCUOHATBFHON IEATEILHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTD aJaTUPOBATHCS B MPOJECCUOHANBHOM Cpeie;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOYHHUKY
JKU3HU Ha 3eMJI€, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOCHUS
npaBui 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUH, IJIS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI ~ JKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTeH HMX pelIeHHs MOCPEACTBOM METOJ0B XHUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHMHE MHpA, U YHUBEpCAJIbHBbIC yUeOHbIE EWCTBUS (IT0O3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4YEOHOU
NEATEIIBHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aeficTBuA:

YMEHHUSI HCMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAaHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJICIBHBIX (PAaKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB M XUMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUUMHHO-CIICJACTBEHHBIE CBSA3U MEXIY OOBEKTaMU H3yUCHUS,



CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHbBIC, I€TyKTUBHBIC, [0 AHAJIOTUN),
JIeNIaTh BBIBOJIbI U 3AKIIIOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMHUYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYLIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIUi,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3yYaEMBIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBarTelbcKkme 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh IOCTABJICHHbIE BONPOCHl B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPAaBUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA;

npuoOpeTeHne OmbIiTa MO IUIAHUPOBAHUIO, OPTaHU3allMd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBENEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, MOTydYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEp>KaHUS, CIPaBOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpeneEHHOrO THITA, MPUOOPETEHHE OTbITa B
o0NacTi MCTHOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYPOU aKTUBHOTO MCTIOIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSATENILHO BBIOMPATh ONTUMAIBHYIO (pOopMy TIpeAcTaBiICHUS HHPOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu popmamu rpaduKi 1 KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTa HAa COCTOSIHHE OKPYKAKOLIEH MPUPOTHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJie¢ auanora W (WJIH) JUCKYCCUHU) IO
CYHIECTBY  OOCYXHaemMoil  TeMbl, (OPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJHEHHS NPEIJI0KEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATh  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
JabopaTopHO# pabOTHI IO MCCIICOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB M COTJIAaCOBAHUS
no3unuii (00CyX aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh UENH JEATeIbHOCTH, MIAHUPOBATh,
OCYULIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHIO 005A3aTE€IbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI
JIeWcTBUM, crnermuduuecKkue g TPeAMETHOH 007acTh  «XHUMHS», BB
JEATEIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro MWHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K koHIy 00yuenus B 8 kjiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHUMHUYECKUX MOHSTHUNA: aTOM, MOJEKYJa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIEeCTBAa, MOJIb, MOJIAIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHUCJICHHS, XMMHUYECKasl PeaKiusi, KiIacCU(pUKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu



oOMeHa, K30- U HJIOTEPMUYECKUE PEaKLIUU, TeIJIOBON 3(PPeKT peakuuu,
SAIpO aroma, JJIEKTPOHHBIM CJIOH aroma, aTOMHas OpOUTanb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mponeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlIeHUS (opMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicha [lepuogmueckoro 3akona [[. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepusoBaTh TaONMuHyro Gdopmy Ilepuogudeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucTteMa XuUMHYecKux dnemeHToB J[. .
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacrpeieieHUe X MO0 SJIEKTPOHHBIM CIIOSIM);

KJ1acCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (10 YKMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUECKHUX TMIPEBpallleHU B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMeHTa 1o ¢opmyre



COCIMHEHM S, MAaCCOBYIO JIOJIO BEIMIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allnI0, KIACCU(PUKAIIUIO,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBS3€H — IS M3Y4YCHHs] CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJaM  IIOJIb30BAHUS  XMMHYECKOW  TIOCYyIOH |
7a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBWIaM OOpalIieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K xonIy oOyueHus B 9 kj1acce npeIMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIN:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHYECKUM
DIIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIJIOBOU IPHEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTUYECKAs IUCCOLMALNS, PEAKIMM HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTAaHOBIICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CILJIaBbl, CKOPOCTb XHMMHYECKOM pEaKUHH, MPEAETbHO JIOMyCTUMAas
koHueHrtpanus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH ATU TTOHSATHUS MPU OMKUCAHUH BEIIESCTB U UX MPEBPAIICHUI;
HCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBjeHUS (opmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpENIENATh BAJICHTHOCTD M CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUWHEHUU 1o ¢opmyrnam, BHJI XUMHYECKOU



CBs3U (KOBaJ€HTHAs, WOHHAs, METa/NINueCKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3apsi MOHA M0 XUMUYECKON (Qopmylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Mengeneesa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATH U XapaKTepu30BaTh
tabnmmunyio Gopmy [leproamdeckoil CHUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «mobouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM  CJIOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

e KJacCUPUIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHUYECKHUE BEILECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CHEUUPUUYECKUE XUMHUUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBJISATh YPAaBHEHUS DJICKTPOJIUTUUECKON AUCCOLMAIMU KUCIIOT, HeIouen

U COJIEW, IIOJHBIE M COKpAlIEHHBIE YPABHEHUS pPEaKUUNd HOHHOTO WM s
BBIPAOOTKHU HSKOJIOTMYECKH II€JI€CO00pPA3HOr0 TMOBEACHUSI B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbS U OKPYKAIOLIEH MPUPOTHON
Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(MIIsi U HAMpaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaneHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX pPEeaKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIEeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHUYECKHX peakuuid (pasiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH TTOBAPECHHON
COJIM, HaONIOJEHWE W  ONHUCAHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimoposn — 3ineMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoze. O30H — ajutoTportHas MoAUGUKAIISA KACIOpOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBo. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacepilieHHbIe ¥ HEHACBIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHoBaHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEECICHUE COACPKaHUs KHUCIOpoAa B BO3AYyXE, MOJIYUYEHHE,
coOupaHue, pacrno3HaBAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACNO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



HCCIIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB Pa3IMYHBIX KJIIACCOB,
HAOJTFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpPUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAs) CBSA3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpAMHM KHCJIOT U IIEJI0YEeH, MPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MNpH HM3YyYEHUM XHMHUHU B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, Kaldblusi H HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3InvyHbIM MIPU3HAKaM (TI0 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakmuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBienue YpaBHEHH



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAllI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETaUIoB (rpadura M anMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHUCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu passIoKEHUs, COCMHEHMS ), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJA HAa OpPraHu3M 4YeJioBeKa. BakHeWinume XJIOpUAbl U HX
HaXOXJCHUE B IPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnenududeckne). XUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH CpeAbl COENMHEHHSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyroopot a3ora B mpupone. AMMHUax, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, oMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, QU3HUYEeCKUe U XUMHUYECKHe
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BogoémoB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XUMHUYECKHUE CBOMCTBA,
nojyueHue u mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM 4YEJIOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIH30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3IOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajJOreHUJI0B), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHNE KAaU€CTBEHHONW peaKIuu Ha cyJibdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHME W M3Y4YCHUE CBOMCTB aMMHaka, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEakKiMii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawoB. OU3NYecKnue U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CHOCOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTryH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnpl: nonoxeHue B [lepuoanyeckon cucTeEME XMMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHuWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAUIbI MarHuidi MW KalblMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJbIlUsl M HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenme
METAaJlJIbl U UX COCAMHCHUSI.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSi3ed NMpU HM3YYEeHHMH XMMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PAaAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIILHON JIESTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMHU
COLMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU, TNPHUHITHIMH B
OOIlleCTBE TpaBWIAMHU M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATM3AINN 00YIAFOIIUXCA.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3UTHUBHBIX [IEHHOCTHBIX OPHEHTAllMd W
pacIIpeHne OmbITa JesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIMTAHNS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUCCKOMY
U HAy4YHOMY HACJEIWI0, TIOHUMAaHHS 3HAYCHUS XMMUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHHU,
3aWHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOWMCTBE MHpa U O0IIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:



MPEJCTABICHUSI O COLMAIbHBIX HOPMax M MpaBWwiaX MEXINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M Jpyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOM NE€ATENbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TIO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YYCOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU JESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJEHUE W TMIOCTYNKH CBOUX TOBApUILEH C TO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTABIISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, MAOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUs] TMpaBui  O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBOKEHHE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodheCcCUOHATBFHON JAESTENHPHOCTA U PA3BUTHS HEOOXOUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;



6) K0JOrM4eCcKOro BOCIIMTAHNS

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHE K MPHUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHHUS
IpaBuJI 6€30MAaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH MPUPOTHON CPEIOH, I TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOHN U COIMAJIbHON MTPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MpPEeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE EUCTBUS (I1O3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OECneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUSI HCMOJb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
MPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBSI3b C JAPYTMMU HOHSTHUSMH), HUCIOJIb30BATh
MOHATUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICIACTBEHHbIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IAEHUS (MHAYKTUBHbBIC, IENYKTUBHbIE, 10 AHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHHUE TPUMEHSATH B TIpOIECcce IO3HAHUS TOHATUSA (TIpeAMETHhIE |
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ dJEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 3371a4, C YIETOM
TUX MOJIENBbHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE



NPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB M XMMHUECKHUX PEaKIni,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHAEMbBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHHIA;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMH W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 10 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUSA, COCTABIIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nnopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJIApHAsg JMUTEpaTypa XUMHUYECKOIO COAEpPKaHUSA, CIPaBOYHbIC
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NMPUMEHATh Pa3INYHbIE METOJbl U 3aIllpoChl MPU IOUCKE U OTOOpE
uH(pOpMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONPEAENEHHOTO THIA, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpadUKi U KX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHANM3UpPOBAaThb B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35WCTBA M TPAHCIIOPTAa HAa COCTOSHUE OKPYXKAIOLIEH IMPUPOIHOU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (Wih) JHUCKYCCUHU) TIO
CyHUIeCTBY  OOCyXJaeMoill  TeMbl, (OpPMYIUPOBAaTH CBOM  IPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPEI0KEHHOM 3a1auH;

YMEHUSI  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NESTENIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOTO OIbITA,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JICSITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpeAecIeHHEe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENEsaTh IENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33Jlady, CaMOCTOATEIbHO COCTABJISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 3aJaHAM C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX M PEAKIIMIX,
OLICHUBATh COOTBETCTBHUE IOJIYYECHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPE/1JlaraéMble B YCIOBUU 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIbHOrO
coJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalbHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHOM o0nactu  «XUMHS», BUIABI
JNEATCIbHOCTH 1O  TOJYyYEHHI0 HOBOTO  3HAHWS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKasl peaKuus, KiacCUuPUKaIUs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEeaKiuu
oOMeHa, IK30- ¥ SHIOTCPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHSITUH H
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHH;



UCIIOJI30BAaTh XMMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX,
CTENIEHb  OKUCIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepmogmueckoid cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbILINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucteMa Xumudeckux osnemeHToB [ U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0lee Yucio JIEKTPOHOB
U pacrpeesieHUue uX Mo JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEMHEHUS, MACCOBYIO JIOJIIO0 BELIECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON AEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Y4YE€HUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );



CIEOBAaTh  TpaBWIaM  TOJB30BAHUS  XMUMHYECKONM  TMOCYyIOH U
7a00paTopHbIM O00OpyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PACKpBIBATh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHM: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHUWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XMMUYECKasi CBs3b, TEILUIOBOM 3PheKT
peakuuu, MOJib, MOJSIpHBIA ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOW PEAKLUHUH, IMPEACIbHO JOIMyCTUMAas
koHueHTpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIECKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsj MOHA M0 XUMUYECKOH (popMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTUMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAaHWE: OINHUChIBATH W XAPAKTEPU30BATH
tabnmmunyio Gopmy [leproanyueckoil cCUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» M «modouyHas



noarpynma (b-rpynma)», manble w OoyibIlii€ TEPHOJBI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYCCKON TalmuIEe, ¢
YUCJIIOBBIMA  XAaPAaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHHe HX 10 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MCHECHHUM CBOWCTB JJIEMEHTOB M MX COCIWHCHUN B
npeesiax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOSHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckue XUMHYECKHUE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJATBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, TOJHBIE U COKpAIIEHHBIC YPaBHEHHUS PEaKIMii HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3JITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOH MOCy101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHHUIO
ra3z000pa3HbIX BENIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX paCTBOPaX HEOPTAHUUECKHUX BEILECTB;



PUMEHSTh OCHOBHBIC OIEpPAIlUU MBICIUTEIILHON eATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHUCTEMAaTHU3AINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIC METOABI IO3HAHUSA —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pasnesiop u  KoiamvectBo yacos
n/m TE€M NPOorpaMMbl Bcero KounTtpoJubHbie IIpakTHyeckue VICKTPOHHbIE (L (PPOBLIC)
o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK
MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BelectBa 1 XuMu4ecKre 15 1 bubnuoreka [{OK
peaKkuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2. BaskHeiimme npeAcTaBUTEeIN HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6mmoteka IIOK
U CONSIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsr. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBaHMSX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUI
Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoauyeckas cucrema xummuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIHH

Ilepronnueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6muoreka [JOK
' XUMUYECKHX 351emMeHToB J[. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
39 Xumuueckas CBs3b. 8 1 bubnuoreka [JOK

OKHCIIUTENBHO-

https://m.edsoo.ru/7f41837c




BOCCTAHOBUTCIIbHBIC PCAKITUN

Wroro no pazueny 15

PesepBHOe Bpems 3

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 68 >
9 KUIIACC
KoanuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/mn Konrpoabubie Ilpakruueckne (uupposbie)
MPOrpaMMbl Bcero
padoThl paboThI oOpa3oBaTe/bHbIE
pecypchl
Pa3nes 1. BemecTBO M XMMHUYecKHe peakul
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuoreka [IOK
' peaximi https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPaAx https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorexa [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.2 aneMeHToB VIA- nbl. Cepa u eé 6 bubmmorexa LOK
' FPYHHEL LEp https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.3 OO0mias XxapaKTepuCTUKa XUMHYECKUX 7 1 bubnuoreka [JOK




anemeHToB VA-rpynmsl. A3ot, pochop u ux
COCTMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

24 aneMeHTUOB IVA-rpymmet. Yraepon u 8 https://m.edso0.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Uroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
. bubnnorexa [IOK
3.1 Obume cBoicTBa METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneime merajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemmecTBa u MaTepuaibl B )KU3HU YeJIOBEKA 3 bubmorexa [JOK
' H P https://m.eds00.ru/7f41a636
Htoro no pazneny 3
PezepBHOE Bpemst 3 bubmmorexa [IOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuorexa [JOK
6 A 1
TOMBE 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
1 X .B
0 mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMCHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCUHECHUUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmorexa HOK
H . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XuMUuecKux peakiuii
18 (coenuHeHus, pa3ioKeHUs bubmorexa HOK
A > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHnukoneauct. O6o0eHne u bubmmorexa [JOK
) et » https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aIWsl 3HAHUH
20 KonTponbHas pabota Nel mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3ngyx — cmech razos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt . https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 naboparopun ZILIH OMLIIJ_UIGHF;{OCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ffod497a
[IpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TorumBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EI/qul)SOS . a, CIIOCOOBI iro bubmmorexa [JOK
P R, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas pa6ora Ne 3 mo Teme
26 «l?lon eHue 1/12061/1 aHue KHUCIopoaa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI oTydeHus BOAOPOa B bubnmnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lonydyenne u coOupanue BOJAOPOA,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mossipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorera [JOK
P N P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackiieHHbie
37 u HeHaCBIpeHHLIE aCTBOPBI MHEIICCOBaSI bubmorexa HOK
B PacTBOpEL. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaLIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: coCTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,

46 CHOCO((SI};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa LHOK

N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue

47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubnnorexka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O060061IeHre U crucTeMaTu3alys 3HaHU!

B H https://m.edso00.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso0.ru/00ad9ffa
TPYIIax CXOTHBIX YJIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHUYECKUX bubmorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
bubnuoreka [IOK
53 [Tepropl, TPYMIILI, TOATPYIIIEI nosmorexa 11

https://m.edsoo.ru/00ada52¢




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHYE€CKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
58
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
4
59 OHHAA XMMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucnenis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bubmorera [JOK
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK




«CTtpoeHue atoMa. XuUMHUUYECKas CBSA3b» https://m.edso00.ru/00adb486

66 PezepHblit ypok. O6o01eHue 1 1 bubmumoreka [IOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2

68 PesepBubIil ypok. O600111IeHIE 1 1 bubnunoreka [HOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
9 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTeJbHbIC

padoThI padoThI
pecypcsl

Ilepponnueckuit 3aK0H.

1 Ilepunonnueckas cucrema 1 bubnnorexka [JOK
XUMUYECKHX 351emMeHToB /1. 1. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmmorexa [OK

. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl xuMuyeckoi CBA3U U THIIBI 1 bubnmoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6

5 KonTtponsHast padora Nel no reme 1 1




«[ToBTOpEHUE U yriIyOJICHHE 3HAHUI
OCHOBHBIX Pa3/esioB Kypca 8 Kjiacca»

Knaccudukanus XuMuaeckux

bubmuorexa [JOK

6
peaKkuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. IToHaTue o roMOreHHBIX U bubmorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHe 0 XMMHUYECKOM paBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnuoreka [IOK
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTpPOIUTHYECCKON

10 z[HccpouHauHHpCHnLHHe U cia0ble bubmorexa [JOK

' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnsle ypaBHEHUS peaKIIni bubmorexa [JOK

My p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUIl B CBETE IPEACTABICHUI bubmorexa [JOK
p N https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAIIUN
XHUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa HOK
P . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
14 IMTonsgarue o ruaponnse coiei bubmorera [JOK
P https://m.edsoo.ru/00add9d4
15 O060011eHre U crucTeMaTu3alus bubnmoreka [JOK

3HaAHUHI

https://m.edsoo.ru/00addd12




[TpakTrueckas padota Ne 1.

16 «Pemenue 3KCIepUMEHTATBHBIX bubmmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a1a4»
Kontposbnas padora No2 o teme
17 «INEKTPOIUTUYECKAS TUCCOITUAIIUS bubmorexa LHOK
P s HHAL https://m.edsoo.ru/00addecO
XYMUYECKUE peaklui B PaCTBOPax»
OO6m1as XxapakTepucTHKa rajJoreHoB.
18 XHUMHUYECKUE CBOMCTBA HA TIPUMEPE bubmorexa LHOK
puMep https://m.edsoo.ru/00addfe2
xJopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyYeHUE bubmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[TomydeHue CONISTHON KUCTOTHI bubmmorexa [JOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHYECKUX PEaKIuid, €CIu OJUH U3 bubmorexa HOK
PearIiL, A https://m.edso0.ru/00ade488
peareHTOB JI1aH B U30BITKE
99 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU T bu6mmorexa [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuabl cepbl. CepHast KMCIIOTA, bubnmoreka [JOK

¢du3nueckre 1 XUMUYECKHE CBOMCTBA,

https://m.edsoo.ru/00adea28




IIPUMCHCHHUEC

XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOI'O crocoba
IIOJIyYEHUS CEPHOMN KUCIIOTHI.

bubmuorexa [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlel cpesibl COeAMHEHUSIMHU
cepol

97 Brruncnenue maccoBoil 1011 BbIXOa bubnuorexa [JOK
MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB

28 V A-rpymisbl. A30T, paclipoCTpaHEHHE bubnuorexa [JOK
B TIpupoae, GU3NIeCKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnueckue u

29 XUMUYECKHUE CBOWCTBA, MOTyYeHUE U bubmmorexa [JOK

’ yi https://m.eds00.ru/00adf004
MIPUMCHCHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tonydyenrne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. yi » 13X https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € PusnuecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 TOOpeHnil. XUMUYECKOE bubmmorexa [TOK
yAo0p ’ . https://m.edso00.ru/00adf518
3arps3HEHUE OKPYXKAIOIEn Cpebl
COEIMHEHUSIMU a30Ta

33 ®docdop. Oxcua pochopa (V) u bubmuorexa [JOK

dbocdopnas kuciaorta, puznyeckue u

https://m.edsoo.ru/00adf68a




XUMHYCCKHUE CBOfICTBa, IIOJIY4YCHHE

Hcnons3oBanue pochatos B
KauecTBE MHUHEPAIIbHBIX YIOOPCHUIA.

bubmuorexa [JOK

34 3arpsi3HeHUE MPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacmpocTpaHeHHUE B
35 Hpnpf)ﬂe, E)I/I?;I/II‘)IGCKI:/IG Y XUMHUYECKHUE bubamorexa LOK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupel yraeponaa, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
" bubnuorexa [JOK
37 YrobHast KHEIOTa  e€ con https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue
41 AKCTIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmoreka [JOK
«BaxHeinmme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
42 Kontponbnas padota Ne3 no teme bubmmorexa [JOK

https://m.edsoo.ru/00ae0el8




«BaxkHelmme HeMeTaJlIbl i UX
COEUHEHU

OO0mias XxapakKTepruCTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.
MeTtannudyeckas CBSI3b U

bu6mmoreka [IOK

43
MEeTaJJINYeCKask KpUCTaIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUHN DS Bubmorexa ITOK
p N P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaIOB
OO6mme cnocoObl MOTyYeHHS
MeTaiuioB. Cruiasbel. Beraucienus mo
45 aBHEHUIM XUMHUUYECKUX DEAKIUI bubmmorexa [TOK
yp PEAKIIIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuUMecH
46 IToHsiTHE O KOPPO3UH METAIIIOB bubmmorexa [TOK
PP https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK
47 €JI0YHBIE METAJUIEI
1 https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHN KaIbIIUS bubmorexa LIOK
o 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL

3HaAHUHI




JKEcTKoCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [IOK

> YCTPaHEHHUs https://m.eds00.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 "YKEcTKOoCTh BOIBI M METOEI €€ buGnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmmoreka [JOK
>4 Admomunit https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U bubnnorexa [JOK
55
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keseso https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTu3alus
3HAHUHN
[Tpaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«BaxHenmme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Borurcnenus mo ypaBHeHUAM
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubmuorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOM /101U BbIXOJa MPOAYKTa
peakiuu
61 O06o001IeHNEe U CHCTeMAaTH3aIINs
3HAHUU
62 Kontponbnas padota No4 o teme




«Baxkgeime MeTayuIbl U UX

COCTMHEHUS»
63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE 1 bubnunoreka [HOK
OKpYKaroIlE cpebl https://m.edso00.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypoOK. O6061J.IGHI/IC u 1 bubnnorexa [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YUYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. T'.E. Pym3utuc. Xumus: 8 kiiacc: ydeOHUK J1Jis1 00111e00pa3oBaTeIbHbIX
yupexnenuit / I'.E. Pymsutuc, @.I'. ®enpaman,- M. : [Ipocsemenue, 2020.
2. I'.E. Pygsutuc. Xumus 9 kinacc: yaeOHUK 7151 0011e00pa3oBaTebHbBIX
yupexaenuil / I'.E. Pynsuruc, @.I'. ®enpaman, - M. : [Ipocsemenne, 2020
3. H.H. I'apa. Xumus: « 3aqa4auK ¢ moMouHukom» : 8-9 kmaccst / H.H.

["apa.- M. : IIpocBemenue, 2020.
METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. T'.E. Pym3utuc. Xumus: 8,9 kiaccel, yd4eOHUK IS
obmmeo6pazoBarenbHbIX yupexaenuit / I'.E. Pymsurtuc, @.I". denpaman, -
M.: IIpocsemenne, 2020.

2. XuMusi: SJIEKTPOHHOE MPUJIOKEHUE K YICOHUKY.

3. H.H. T'apa. Xumus: 3aa4qHuk ¢ «IoMOIIHUKOM»: 8-9 kiaccer/ H.H.
["apa.- M.: Tlpocsemienue, 2019.

4. H.H. I'apa. Xumus. Pabouune nporpammsl. [Ipenmernas nunus
yue6HukoB I'.E. Pyasutuca, @.I'. ®enpamana.8-9 kinaccel. M.:
IIpocsemenne 2020.

5. AM. Paneukuii. Xumusi: TuaakTHIeCKuil MaTepuant: 8-9 ki. / A.M.

Papeukuii.- M. : IIpocsemenue, 2019.



6. H.H. I'apa. Xumus. Ypoxku: 8 ki1. / H.H. I'apa. — M. : [Ipocsemienue,
2018.

7. T.A. bopoBckux. Tectsl o xumun. [lepBoHaYaTBbHBIC XUMHUYECKUE
nonstus. Kucnopoa. Bogopoa. Boaa, pactBopsl. OCHOBHBIE KIIACChI
HEOPTaHMYECKUX CoeAMHEeHU: 8 KII. : kK yueOHuky [.E. Pynsutuca, ®.T'.

®enpamana «Xumus 8 kiaace». — M. : 3parenbcTBO «9OK3aMeny, 2019.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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