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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMUH Ha YPOBHE OCHOBHOIO OOLIEro 00Opa3oBaHUS COCTAaBJIEHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUHM K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTelIbHOM
nporpammel, npeacraBieHHbIX B PI'OC OO0 ¢ yuérom denepanbHOi paboyei mporpaMMbl BOCITUTAHHS
n KoHuenmuu nmpenojaBanusi yaeOHOTO mpeaMeTa « XUMUsD).
Copepxanue mporpamMMbl 1Mo (DU3MKE HAmpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
IPaMOTHOCTH OOYUAIOMIMXCS U OPTaHU3AIHMIO N3yYeHHs] XUMHH Ha JIeSITeIbHOCTHON OCHOBE. B mporpamme
[0 XMMUHU YYUTBIBAKOTCSI BO3MOKHOCTH ydyeOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0 x
IUIAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yiibTaTaM 0Oy4eHUs, a TAKKE MEXKIIPEAMETHBIE CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMUs.
Cpok ocBoeHUs yueOHOTO mpeaMeTa « XUMHS» - 3 ToJ1a.
[IponoHrupoBaHHble CpOKH OOY4YEHHs NPEIyCMaTpPUBAIOTCS [UIsl OOydarouuxcs, y KOTOPBIX
UMeEeTCsl BBIpaKEHHas Je(UIUTAPHOCTb PEUEBOI0 pa3BUTHSA, KOMMYHHKATHUBHBIX HaBBIKOB WIIW/U
KOTHUTHUBHBIX (YHKIUI, 4YTO TpeOyeT MJanpHEWIIedl opraHu3alul KOPPEKIIMOHHO-Pa3BUBAIOIIETO
o0yueHus U peaan3aluy KOppeKIMOHHO-Pa3BUBAIOIINX KYpCOB.
JHononuurensHoe oOyuenue B 10 kiiacce mo3BoJisieT 00eCeunTh IPOYHOE YCBOECHUE IPEIMETHOTO
colepkaHus OOy4yeHHsl 3a cueT (OPMHUPOBAHUS MEXKIPEAMETHBIX CBSI3€H, MX CHCTEeMAaTHU3allud U
000011eHMS (B IEPBOM MOJIYTOJUH OTBOJIUTCS BPeMs Ha H3y4YEeHHE HanOoJiee CIOKHBIX TeM 9 Kiacca s
JAHHOTO COCTaBa OOydYaroIIMXCs MO BBIOOpY yuuTens, BTopoe mnosyroaue 10 kiacca OTBOOUTCA Ha
MTOBTOPEHHUE U CUCTEMATU3AINIO BCETO Kypca B IIEJIOM).
IIporpamma no xumun Aa€T NpeAcTaBICHUE O LEJsIX, OOIIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHS OOYYaIOLIMXCSl CPEACTBAMHU Y4€OHOIO IpEeIMeTa, YCTAHABIMBAET 00sA3aTENbHOE NPEIMETHOE
COJZIep’KaHue, MPEAYCMaTpUBAET PACHpPENEICHHE €ro IO KIaccaM M CTPYKTYPUMPOBAaHHUE IO pas3lenaM U
T€MaM IPOrpaMMbl IO XMMHH, OIPEICIACT KOJUYECTBCHHBIE M KAaYECTBCHHBIC XapaKTEPUCTHKHU
COJZIEP/KaHUsA, PEKOMEHIYEMYIO IOCIENOBAaTEIBHOCTh M3YYCHHMS] XUMHUHU C Y4ETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4€OHOIO IMpOLECcca, BO3PACTHBIX OCOOEHHOCTEH O0ydarommxcs,
olnpenenseT BO3MOKHOCTH MpeaMeTa JUlsl peajln3alui TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTesIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO 00MLIero oOpa3oBaHus, a Takke TpeOOBaHMH K
pe3yibrataM OOy4YeHUs XUMHUU HAa ypOBHE Liesiell M3ydeHHUs IpeAMeTa M OCHOBHBIX BHJIOB y4eOHO-
[I03HABATEIbHOH IEATEILHOCTH 00yUaIOIIErocs Mo OCBOCHUIO y4eOHOTO COJEep KaHusl.
3HaHUE XUMHUM CIY)KUT OCHOBOM Ui (DOPMUPOBaHMS MHPOBO33PEHMsI OOYydaroUIerocs, €ro
IPEJCTAaBICHUA O MaTepHaJbHOM EAMHCTBE MHpa, BAXKHYIO POJb HUrparoT (GopMHUpyeMble XHUMHEH
IIPEJCTABICHUS O B3aUMOIPEBPALLEHHUSX 3HEPTUH U 00 3BOJIOLMU BEIIECTB B IPUPOJE, O MYTSIX peIIeHUs
rJ100aJIbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTUS YEIOBEYECTBA — ChIPbEBOM, SHEPreTHUECKON, MUILEBON U
HKOJIOTHYECKOI 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUS.
N3yuenue xumuu:
e CcrocoOCTBYET pealu3ali BO3MOYKHOCTEH JUIs caMOpa3BUTHUA U (OPMUPOBAHUS KyJIbTYphI
JMYHOCTH, €€ o01mel 1 pyHKIMOHATBHONW I'PaMOTHOCTH;

® BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB ~HMX  CaMOCTOSTEIbHOM  y4yeOHOH  JEATeNbHOCTH, OSKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOIMMBIX Kak B TIIOBCEJIHEBHOW JKM3HHM, TaKk U B
podeccHoOHaNBbHON AEATEIbHOCTH;

® 3HAaKOMMHT CO CHelM(PUKOI HaAydHOTO MBIIIJICHHS, 3aK/Ia/JbIBA€T OCHOBBI LIEJIOCTHOTO B3IJs/1a Ha

€IMHCTBO IIPUPOIbI " 4eJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3TarnoM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YUaIOIIHUXCS;



e crnocoOcTByeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOU BKJIA]] B 3KOJIOTHYECKOE 00pa30BaHUE 00YJIAFOIIUXCS.

JlaHHbIEe HampaBieHUs] B 00y4eHUN XUMHUU 00ECIEUnBAIOTCS CEM(PUKON coepKaHus yaeOHOTo
npeamera, KOTOprfI ABJBICTCA NCAArOru4CCK aaaliTUpOBAHHBIM OTPAXKCHUCM 0asoBoi HAayKW XMMHUH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOCHHUE
O6yT-IaIOHII/IMI/IC$I CUCTCMbI TICPBOHAYAIIBLHBIX MMOHATHH XHUMHH, OCHOB HeOpFaHI/IHGCKOﬁ XUMHUHN H
HCKOTOPBIX OTACIbHBIX 3HAYUMBIX HOHATHHU OpFaHH‘IGCKOﬁ XUMHUH.

CrpykTypa coaep KaHusI IPOrpaMMbl TI0 XUMHH c(hOPMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOIX0/1a K
e€ m3yuenuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIMITY
MOCJIEI0BATEIILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:
ATOMHO-MOJIEKYJISIPHOTO YU€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akoHa [l. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;
YUYCHHA O CTPOCHHUU aTOMa U XUMHAYECKOU CBA3U,

— TIPEACTaBJICHUM 00 IEKTPOTUTUUECKON TUCCOIMAIINHU BEIIECTB B PACTBOPAX.

TeOpeTquCKHe 3HaHUWA pacCMaTpuBarOTCA Ha OCHOBC OMIIMPHUYCCKHU MTOJTYUCHHBIX U OCMBICIICHHBIX
(hakTOB, Pa3BUBAIOTCSA MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHAS (PYHKIMN 0OBSICHEHUS
U IIPOTHO3UPOBAHUA CBOI>'ICTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOro MpUMCHCHHA U TOJTYUYCHUSA
HN3Yy4aCMbIX BCHICCTB.

OcBoeHme MporpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPEJICTABICHUS O XMMHUYECKON
COCTAaBJISIOLIEH HAYyYHOM KAPTUHBI MUpPA B JIOTHUKE €€ CHCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO U METO/IaM MTO3HAHHUs B HayKe. V3ydueHne XUMUU IPOUCXOIUT C IPUBJICYCHUEM 3HAHUI
W3 paHee W3YYCHHBIX YUeOHBIX peaMeToB: «OKkpykaromuil Mupy, «buomorus. 5—7 kmacce» n «Du3nka.
7 xnace».

[Ipu n3ydyeHnn XuMuu MNpoUcxXouT (OpMUPOBAHKE 3HAHUM OCHOB XMMHUYECKON HayKH KaK 00J1acTH
COBPEMEHHOT0 €CTECTBO3HAHMUSI, MPAKTUYECKOUN JIEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a yueOHOTro IpeIMeTa COCTOUT B (JOPMHUPOBAHUYU CUCTEMBI XUMUYECKUX 3HAHHM
— BaXHeMIIuX (aKTOB, MOHATHUN, 3aKOHOB W TEOPETHUYECKHUX IMOJIOKEHUM, JOCTYIHBIX 000OIIeHMI
MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKd, B NPUOOIIEHUH K HAYYHBIM METOJaM IO3HAHWS IpU
M3Y4YE€HUHU BEUIECTB U XMMHUECKUX PeaKiuii, B JOPMUPOBAHUU U PA3BUTHHU MO3HABATEILHBIX YMEHUI U UX
MIPUMEHEHUH B Y4eOHO-TI03HABATENbHON U yueOHO-UCCIIeI0BATENbCKON IS TEIIbHOCTH, OCBOCHUU MPaBUII
0€30MacHOT0 00OpaIeHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

[Ipu uzyueHun XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs BXKHOE 3HAUEHUE MTPHOOpETH
TaKue 1eNH, Kak:

— ¢dopMUpOBaHHE WHTEJUIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATUIO PEUICHUH, CHOCOOHON aganmTUpOBaThCS K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBlEHHOCTh  OOyYeHHsT Ha  CHCTeMaTHdeckoe TMpuoOIieHre  oOyJarommxcs K
CaMOCTOSITENIbHOM TO3HABATENBbHON JESITeNbHOCTH, HAayYHBIM METOJaM TMO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

—o0ecrieueHnue  YCJIOBHI,  CIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYaIOIIUMHUCS  OIbBITa
pa3HoOOpa3HOW NeATEeNbHOCTH, TIO3HAHUS ¢ CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHITHH ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 Pa3IMUHBIX BUAOB JESATEILHOCTH;

— ¢opmupoBanue o0mel QyHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHUCIIE
YMEHU OOBSICHITH M OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3YsI 3HAHUS U OIIBIT, MTOJTyYEHHBIC



IIPY M3YYEHUU XUMUH, NPUMEHSATh UX IPU PELICHUH MPOOJIEM B MOBCEIHEBHOW >KU3HU U TPYIAOBOU
JEATENBHOCTH;

— ¢opMupoBaHHE y OOYYaIOIIMXCS TYMAHUCTHYECKUX OTHOLICHWH, TOHUMAHHUA LIEHHOCTH
XMMUYECKUX 3HAHUHM I BBIPAOOTKM 3KOJIOTUYECKU LIE€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOIA
JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH IIPUPOIHON CPEbI;

— pa3BUTHE MOTHBAlMK K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHUS OOINECYEIIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBEIOOpY mpodmis u
HAIPABJIICHHOCTH JAIHEUIIIETO O0yICHHMSI.

KoppekninoHHo-pa3BUBAKOIIAsI HAMIPABJIEHHOCTh Kypca « XHMHUS» IOCTHTAeTCH 32 CUeT:

. Pa3BUTHS PEUEMBICIUTEIIEHON JIEATSIBHOCTH B TIPOIECCE YCTAHOBJICHHS JIOTHYCCKHX
BHYTPH- ¥ MEXIPEIMETHBIX CBS3€H, OBJIaJlecHUs YMEHUSIMHU CpaBHMBaTh, HaOJI0AaTh, 0000IIATH,
aHAJIM3UPOBATH, JICIATh BBIBOJBI, IPUMEHATh XUMUYICCKUE 3HAHUS JJIs1 OOBSICHEHUSI CBOWCTB SIBJICHUH U
BEIIECTB, YCTAHOBIICHUS CBS3U MIPOIECCOB M SBIICHUI;

. MIPUBJICYEHUS MEXKIUCIIUIUIMHAPHBIX CBSA3€, NHTEHCUBHOTO UHTEIUIEKTYAIIbHOTO Pa3BUTHS
CpeICTBaMHU XMMUHU Ha MaTepualie, OTBEYAIOIIEM OCOOEHHOCTSM U BO3MOKHOCTSIM 00Yy4aroluXCsl;
. AaKTUBHOTO HCIOJIb30BaHMUSI COBMECTHBIX € yduTesneM ¢opM paldoThl (Hampumep, 3aaayd,

Tpe6y}0mne MPUMCECHCHUS CJIIOKHBIX MAaTEMaTHYCCKUX BBIUMCIIEHUN U (1)OpMy.TI, o TeMaM pPEIIaroTCAa B
KJIacCe C MOMOIIBIO YUUTEIN);

b (bOpMI/IpOBaHI/ISI, paclup€Huss W KOOpAWMHALIMK TPCAMETHBIX, IPOCTPAHCTBECHHBIX U
BPCMCHHBIX HpC}ICTaBHCHI/Iﬁ Ha MaTrcpuaj€c Kypca, B IPOLECCE NPOBCACHUSA }IeMOHCTpaHHﬁ, OIIBITOB,
HaOIIOACHUH, SKCTIEPUMEHTOB;

. CHEIHAIbHOTO CTPYKTYpUPOBAaHMS U aHaju3a HU3ydyaeMoro Marepuaia (BblAEJICHHE
CYIIECTBEHHBIX PU3HAKOB N3Y4YaeMbIX SIBICHUH U YCTAHOBJIEHUE UX B3aUMOCBSI3H),
. (bopMHpOBaHMS MO3HABATENIBHON NEATENLHOCTH B XOJ€ XUMUYECKUX IKCHEPUMEHTOB U

HaOIIOACHWH, TIPH BBITIOJTHEHUH JJA0OPATOPHBIX padOT: YMEHHUS BBIICTATh U OCO3HABATh YUCOHYIO 3a1a9y,
CTPOUTH U OPEUEBIIATH IUIaH ACUCTBUIA, aKTyaJIU3UpOBaTh CBOM 3HAHUS, IOJOUPATh a/IeKBaTHBIE CPECTBA
JesITeNIbHOCTH, OCYILIECTBIISITh CAMOKOHTPOJIb U CAMOOLIEHKY JICHCTBUI:

. HCIO0JIb30BaHKE METOJOB MU depeHINPOBAHHON pabOThl ¢ 00YUAIOUIUMUCS: TIOBTOPEHUE,
aHaJIU3 W YCTpaHEHHE OLIMOOK, pa3pabdOTKa W BHIMOJHEHHE HEOOXOJMMOTO MHUHHUMYyMa 3aJ@aHUil IS
JUKBUJIALIUU UHJIMBUIYAIbHBIX MIPOOEIOB, CUCTEMAaTU3AlU HHANBUAYAIbHBIX 3aJaHUM U Pa3BUBAIOLINX
YIPaXHECHUI;

. JOTIOTHUTEIBHOE HHCTPYKTUPOBAHUE B XOJI€ YU€OHOI IS TEIIbHOCTH;

. CTUMYJIMPOBaHUE Yy4eOHOU IeATeIbHOCTH: MOOIIPEHHE, CUTYyalusl ycrexa, molyxaeHue K
aKTUBHOMY T PYZY, SMOIIMOHATBHBINA KOMGOPT, 100pOKETaTENLHOCTh HA YPOKE;

. WCIOJIb30BAHUS CIIEIHAIBHBIX TPUEMOB U CPEACTB OOy4YeHMs, MPUEMOB aHajau3a |
Mpe3eHTAIlMN TEKCTOBOTO MarepHaia, 00eCleUMBAIOIIUX pPeaTu3alri0 METoJa «OOXOJHBIX IyTei,
KOPPEKIIMOHHOTO BO3JCHCTBUS HA PEYEBYIO [EATENbHOCTh, MOBBIIICHHE KOHTPOJIA 32 YCTHOH H
MMCEMEHHOU pPeyblo.

OOyuvaromuecss ¢ TSOKENBIMH HapyIICHUSAMH pPEYU H3-32 OCOOEHHOCTEH CBOETO pPEUYEeBOTO,
MO3HABATEIHHOTO U JIUYHOCTHOTO PAa3BUTHS HYKJAIOTCS B CYIIECTBEHHOH aJanTaliu MPOrpaMMBbI 1O
xumun. OcBoeHue ydeOHOro maTepuana Beaercss MUdGEepeHIUPOBAHHO C BKIIOYEHHUEM 3JIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJOTHI, OCHOBAHHBIX HA NPHUHIMUIAX YCUJICHHUS MPAKTUYECKOU
HAMpPaBJIEHHOCTH M3y4aeMOIr0 MaTepHalia; OTopbl Ha KU3HEHHBIH OMBIT OOYUYaIOLIUXCs; OPUEHTAIIUN Ha
BHYTPEHHUE CBS3H B COACPKAHUM M3ydaeMOro MaTepuaia Kak B paMKaX OJHOTO MPEAMEeTa, TaK U MEKIY
npeaMeTaMu; HEeOOXOJUMOCTH M JOCTAaTOYHOCTH B OMNpeAeNieHHH o0bEMa H3ydaeMOro MarepHana;



BBEJCHUS B COJepKaHUE Y4EOHBIX MPOrPaMM KOPPEKIMOHHBIX 3a/JlaHUi, MpPeayCMaTPUBAIOIINX
AKTUBU3AILIMIO TTO3HABATEJILHOM JCSITEIbHOCTH.

OcHoBHast (opma opraHm3zai y4eOHOTO 3aHATHUS: YPOK. VICmonb3yloTcs WHAMBUAYAIbHEIC,
TPYIIIOBbIE, HHIUBUYATbHO-TPYIIIOBBIE, PPOHTATBHBIC BHJIBI PAOOTHI.

B pamkax agantupoBaHHOM 00Opa3oBarenbHON nporpammsl uist aereil ¢ THP Ha nzyuenue xumuu
¢ 8 mo 10 kyacc oTBOaUTCA 1O 2 Yaca B HEJEIO, 13 pacuéra 34 ydeOHbIC HE/leNn B TO.

Bcero 204 gaca: B 8 kimacce — 68 gacoB (2 yaca B Hezlelio0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEII0),
B 10 xymacce — 68 yacoB (2 yaca B HEZCIIO).

Ilepeuenv npaxmuueckux pabom u 1a60OPAMOPHbIX _ONbINOE HOCUM DEKOMEHOAMeNbHbll XapaKmep,
Vuumens deiaem 8bl00p NPoBedeHs NPAKMU4ecKux pabom u 1a00pamopHbIX ONLIMOE ¢ VHEMOM UHOUBUOVATbHBIX
ocobennocmeri 0OV4AIOUUXCS.

COJEP/KAHUE OBYYEHUA

8 KJIACC

Paszpnea 1. IlepBoHayaibHble XMMUYECKUE OHATHS

[Ipenmer xumuu. Poib XMMHUU B KU3HU 4YEJIOBEKa. XMMHS B CUCTeME HayK. Tena W BelecTBa.
@du3nyecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BemecTB. lloHsATHE O MeTojmax MO3HAaHUS B
xumun. Yucteie BemiecTBa U cmecu. CriocoObl pa3aesieHust CMeceid.

ATOMBI U1 MOJIEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMUYECKHX 3JIeMeHTOB. [IpocThie n
CJI0’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH TMOCTOSHCTBA
cocraBa BeniecTB. OTHOcUTENIbHAS aTOMHas Macca. OTHOCHUTENIbHAs MOJIEKYIIsIpHast Macca. MaccoBast 10
XUMHUYECKOI'0 JIEMCHTA B COCIUHCHH.

KomnnuectBo BemectBa. Moisib. MossipHass macca. B3auMoOCBSI3b KOJMYECTBA, MAacChl U 4YHCIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHCHHH.

DuU3NYECKUEe U XUMUYECKUE SIBJICHUSI. XUMUYECKash peakius U €€ MpUu3Haku. 3aKOH COXpPaHECHUS
MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHHS. Kiaccupukamuss XUMHUYECKHX peaKIui (COeIUHEHUS,
pasoKeHUs1, 3aMEeleHUs, 0OMEHA).

Xumuueckuii yIkcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0#, TpaBuiiaMu paboThI B 1ab0paTopuu U npuémMamu ooparieHus
c JabopaTopHbIM 00OpyJOBaHHWEM, H3ydeHHE M ONUCaHWe (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BEUIECTB, HabmoaeHne puznyeckux (MIaBIeHNe BOCKA, TasTHHE JIbJIa, PACTUPAHKE caxapa
B CTYyNKE, KUMEHUE M KOHJEHCAIMS BOJbI) U XHUMHYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCIOTOM) SBJICHUN, HAOMIOACHHE W ONHCAHHE MPU3HAKOB
MIPOTEKAHUSI XUMUYECKUX Peaklnii (pa3lio’keHre caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuM, B3aUMOJAEHCTBHE Kejle3a C paCTBOPOM COJIU
meau (II), u3ydenue crocoOOB pa3zieeHust cMeceil: ¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHKE, BBIMTAPUBAHHE,
TUCTUIUTSIIMS, XpomaTorpadus, TpoBeIeHHE OYUCTKH TOBAPEHHOW CONHM, HAOMIOJeHHE U OTHCaHUE
pe3yinbTaTOB MPOBEICHHUS OIbITa, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JIaHHWE MoJenein
MOJIEKYI (IIapOCTEPKHEBBIX).

Pa3nes 2. Baxkneiimume npeacTaBUTe I HEOPIaHUYECKUX BelleCTB
Bozayx — cMmeck razos. Cocras Bo3ayxa. Kucnoposa — aneMeHT U mpocroe BemecTBo. Haxoxaenue
KHCJIOpOJa B MpUpoie, GU3NUEeCKue U XUMUYEeCKHUe cBoicTBa (peakiuu ropenusi). Okcuabl. [Ipumenenue



kucinopona. CrocoObl TOJTy4eHHUS KUCIOpoAa B J1adOpaTopuu M TMPOMBINUIEHHOCTH. Kpyroopor
Kucinopozaa B npupoze. O30H — aioTpornHas MOAUGHUKAIHS KHCIOPOIa.

TemnoBoit  >pdekT XUMUYECKOH peakuuu, TEePMOXMMHUYECKHE YpaBHEHHS, OK30- U
SHIOTEPMHUUECKUE peakUUU. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE NapHUKOBOIO
addekra, pa3pyleHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpocrtoe BeuiecTBo. Haxoxaenue Bojopona B mpupoje, pusnueckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI mosrydeHust. KucioTsl u conu.

Monsipablii 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa BoAbl. Boaa kak pactBoputeib. PacTBopsl. HachllieHHbBIE 1 HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEHIECTB B BOAE. MaccoBast 10Jisl BEMIECTBA B pACTBOPE. XUMUUYECKUE CBOMCTBA
BoJbl. OcHoBaHMs. Ponb pacTBOpOB B MpHpOJE U B KU3HU yesloBeka. KpyroBopoT BOJbI B MpPHPOJIE.
3arpsi3HeHne NpUpoIHbIX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus  wHeopranmueckux  coemuHenuit. Oxcunpl.  Kiaccudukanus — OKCHIOB:
coJsieoOpa3yroire (OCHOBHBIC, KUCJIOTHBIE, aM(OTEpHBIC) U HecoJieoOpasytomue. HoMeHkmaTypa okcuoB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyyeHrne okcuoB.

OcHoBanus. Knaccudukanusi ocHoBaHUM: MENOYM U HEPACTBOPHUMBIE OCHOBaHUs. HomeHkmarypa
ocHoBaHuM. OU3nyecKre U XUMUYECKHE CBOMCTBA OCHOBaHUH. [loiryueHne ocCHOBaHUH.

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucinor. @u3ndeckue 1 XMuMUYECKHE CBONCTBA
kucnoT. Pan aktuBHoctr metauioB H. H. bekerosa. [losryuenue kucior.

Comu. Homenknatypa cosieil. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJiel. [losrydaenne comnent.

I'enetnueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJCIICHHE COJEPKaHUs KHCIOpoJa B BO3IyXe, IOJy4YeHHE, coOupaHue,
pacro3HaBaHUE M U3yUCHUE CBOMCTB KUCIOPOa, HAOMIOACHUE B3aMMOICHCTBUS BEIIECTB C KMCIOPOJIOM U
YCJIOBUSI BOBHMKHOBEHHUS W TIPEKpaIIeHUs] TOpeHus (Imo)apa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHUIIOB U
OTIMCaHUE X CBOKCTB, MOJIydeHHEe, COOMpaHue, pacrio3HaBaHUEe U M3yUYeHHUE CBOWCTB BOJIopoa (TopeHue),
B3auMoJeiicTBue Bojopoaa ¢ okcugom wmeau (II) (BO3MOKHO HCIOJIB30BaHHWE BHICOMATEPHAIIOB),
HaOmoZeHNe 00pa3lloB BEIIECTB KOJHUYECTBOM 1 MOJb, HCCIEOBAaHWE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C ONPENEIEHHOW MAaCcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeTa/UIaMH (HATPUEM W KaJlbIIeM) (BO3MOXKHO
WCIIOJIb30BAHUE BHUACOMATEPUAJIOB), HMCCIEIOBAHHWE OOpPA3I[OB HEOPTaHMYECKHX BEIIECTB Pa3IUUHBIX
KJIaCCOB, HAOJIOJICHUE M3MEHEHHUs OKPACKH WHIAMKATOPOB B PACTBOpax KHUCJIOT W IIEJIOYeH, U3ydeHUe
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METajUlaMH, pPEaKIui
HEWTpalIU3aluy, TOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajlla JAPYrUM U3
pacTBOpa COJIM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a/lad Mo TeMe «BakHeillue Kiacchbl HEOPraHUYECKUX
COEIMHEHUI.

Paznen 3. Ilepuoanyecknii 3axon u Ilepnoanyeckas cucremMa xXumu4eckux djaemenTos /1. U.
MenpgesneeBa. CtpoeHne aroMoB. XuMmu4deckass CcBs3b. (OKHCIHUTEJIHbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KiIacCH(UKAIMM XUMHUYECKHX dJieMeHTOB. [loHsTHe O Tpymmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIE U [IEIOYHO3EMENbHBIE METAILIIbI, TaJIOTeHbI, UHEPTHHIE T'a3bl). DIIEMEHTHI, KOTOPhIE
00pa3yroT aMpOTepHBIE OKCHUJIBI U TUAPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB [[. . Menneneesa.
Kopotkonepuoanast u jmHHoniepuoaHas ¢popmbl [lepruoandeckoil CUCTEMBbl XUMHUYECKUX IEMEHTOB /1.



N. Menpneneesa. [lepuonsl u rpynnsl. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB IEPHOJA U
IPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CoctraB aTtoMHbIX snep. M3otomel. DnexkTtpoHbl. CTpoe€HHE 3JIEKTPOHHBIX
o0osiouek aToMoB TepBbix 20 xumudeckux ieMeHToB [lepwommueckoi cucremur JI. M. Menneneea.
XapakTepucTuKa XMMHUYECKOTO JJIEMEHTa II0 ero noJsiokeHutro B Ilepmogmueckon cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 Ipynam U Mepuoiam.

3nauenue llepuonnueckoro 3akona u Ilepuonnueckoi CUCTEMBI XUMHUYECKHX 3JIEMEHTOB JUIS
pa3BuTUsA Hayku U npaktuku. J[. M. MenzaeneeB — yd€HbIN U TpaXJaHVH.

Xumndeckasi cBsizb. KoBaneHTHast (MOJSpHASsT M HETOJSPHAs) CBA3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHMUYECKUX 371eMeHTOB. VloHHas CBSI3b.

Crenenp oxucineHus. OKHUCIUTENbHO-BOCCTAHOBHUTENbHBIE peakiuu. [Iporecchl OKHCIEHUS U
BoccTaHOBNIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJECHCTBHE TMAPOKCHAA LIMHKA C
pacTBOpaMu KHCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKHCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHre, peakliuy pa3ioKeHHsl, COeITMHEHU).

9 KJIACC

Pa3nen 1. BemecTBo 1 XMuMH4YeCKas peaK s

[Tepuonnueckuii 3akoH. Ilepunoanueckas cucrema xumudeckux snemeHToB [. V. Menneneena.
CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XHMHUYECKHX OJJIEMEHTOB TIEPBBIX TPEX
MEPUOJOB, KaWs, KajdbllUd M WX COCAUHEHUH B COOTBETCTBHHM C TIOJIO)KCHHEM OJJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CtpoeHue BemecTBa: BUAbBI XUMHYECKOW CBSI3U. THIBI KPUCTALIUYSCKUX PEHIETOK, 3aBUCHMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUJAa XUMUYECKOUN CBA3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCTMHCHH I, TCHETHYECKas CBS3h HEOPraHUYECKUX
BEIIECTB.

Knaccudukanus XAMHUECKHX peakmuil M0 pa3IM4YHbIM TNpH3HAKaM (10 YHUCIYy U COCTaBYy
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKkTy, M0 H3MEHEHHUIO CTENCHEH OKUCICHUS
XUMHUYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO YYAaCTHIO KaTajau3aropa). DK30- M IHIAOTEPMUUYECKUE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[ToHsaTHE O CKOPOCTH XUMHUUYECKOM peakiuu. [TonsaTne 06 00paTUMBIX U HEOOPATUMBIX XHMUYCCKUX
peaknusaxX. IloHATHE O TOMOTEHHBIX M TETEPOreHHBIX peaknusax. Ilonsrtue o karamuze. [lonsatue o
XUMUYECKOM paBHOBECHH. DaAKTOPHI, BIMAIONIME HA CKOPOCTh XMMHYECKOW pEaKIMH W II0JOKEHUE
XUMHUYECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTENFHBIE  pPEaKIMH,  DIEKTPOHHBIM  OajaHC  OKHCIUTENIbHO-
BOCCTAHOBUTENBHON peakunu. CoCTaBI€HUE YPAaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C
MCIOJIb30BAaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust INEKTPOTUTUYECKON TUCCOUUALUMN. DIAEKTPOJIUTHI U HEAIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALIMKM BEUIECTB C Pa3IMYHBIMU BUJIAMU XUMHUYECKOU CBsi3H. CTENEHb IUCCOLUAIUU.
CunbHbIE U cl1abble AIIEKTPOJIUTHI.

Peakunu woHHOTO OOMEHa. YCIIOBUSI TMPOTEKAHHSI PEAKIMH HOHHOTO OOMEHa, TMOJIHBIE H
COKpall€HHble HMOHHBIE ypaBHEHHMs peakuuil. CBOWCTBA KUCIOT, OCHOBAaHMW M COJEH B CBETE



MPEJICTaBICHUA 00 JJIEKTPOJUTHYECKON aucconuanuu. KauecTBeHHBbIC peakiuu Ha WOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAINIMYECKUX PEUIETOK HEOPraHUUECKUX BELIECTB — METAIIJIOB U
HeMeTauoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHUYECKOW peakIuu OT BO3AEHUCTBUSA  pa3iMuYHBIX  (AKTOPOB, HCCIIEJOBaHUE
AJIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, IIPOIECCa AUCCOLUALIMM KUCIIOT, LIEI04Yel U coyel (BO3MOXKHO
UCIO0JIb30BAHME BHJIEO MAaTEpHUAJIOB), MPOBEJECHUE OIBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOTO OOMeHa (0Opa3oBaHME OCaIKa, BBIJIEJICHUE Ta3a, 00pa3oBaHUE BObI), OIIBITOB,
WUIIOCTPUPYIOIIMX — [PUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (TOpeHue, peaxuuu
pa3ioKeHusl, COEIMHEHUs), PAclO3HABAaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peaxiuii Ha HOHBI, PEellIeHNE KCIIEPUMEHTAIbHBIX 3a/1au.

Paznen 2. HemeTauibl U UX cOeIMHEHUS

OOmias xapakTepucTuka rajgoreHoB. OcOoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE CTETEHU
okucynenus. CTpoeHue u GU3NYECKUe CBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMUYECKUE CBOMCTBA HA
npuMepe Xjopa (B3auMOJCICTBUE ¢ MeTajlylaMH, HeMeTaJlllaMu, LienoyaMu). Xioposojaopoa. ConsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHHEe, NpuMeHeHue. JleiicTBHe xjopa M XJIOPOBOJOpOJa Ha
OpraHusM uesoBeka. BaxkHelme XJIOpUIbl U UX HAX0XACHUE B IIPUPO/IE.

O6mras xapaktepucTtrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrtpoeHue M (u3MuUecKkrne CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa M CEpHI.
AmtoTponHbie MOAUGBHUKAIIMN KACIOPOJa B CePhl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHUE,
¢buznueckue U XxuMuyeckue cBoiictBa. OKCHIIBI Cephbl KaK MPEICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas
KHUCTIOTa, (U3WYECKHE M XHMHMUYECKHE CBOMcTBa (00IIME Kak MpeACcTaBUTENsl Kiacca KHCIOT U
cnenuduueckue). XUMUYECKHE peaklyu, JIeXkKalllhe B OCHOBE IMPOMBIIUIEHHOTO crocofa MOTy4YeHHs
cepHOM KUCHIOTHI. [IpuMmenenue cepHoil KuCIOThl. CONMM CEpHOM KHUCIIOTHI, KAYECTBEHHAs PEaKIMs Ha
cynb(dar-non. Haxoxaenue cepsl U €€ CoeMHEHUI B IPUPOIC. XUMUUYECKOE 3arps3HEHNE OKPYKAIOIICH
Cpelbl COEAMHEHUSMH cepbl (KUCIOTHBIE NIOKIM, 3arps3HEHHE BO3[ayXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBpAaILCHUSI.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
CTETNIEHH OKHUCIICHUSA. A30T, pacHpoCTpaHEeHHWE B MpupoAe, (GU3NYECKUE U XHUMUYECKUE CBOMWCTBA.
KpyrosopoT azota B mpuponme. AMMHUaK, ero (u3nueckue M XUMHUYECKHE CBOICTBa, MOJIYYCHHE U
npuMmeHenune. Coau aMMOHUs, UX (U3NYECKUE U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KadecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MmoyiydeHue, GU3MYecKue M XUMUYECKHe CBOMCTBA
(oOmme kak mpeAcTaBUTENs Kiacca KHUCIOT U cnernuduueckue). Mcnonp3oBaHue HUTPATOB U COJNEi
aMMOHHMSI B KaueCTBE MHHEPAIbHBIX yH0OpeHuid. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JO0IW, 3arps3HEeHHE BO3AyXa, MOYBBI U BoA0EMOB). Docdop,
annotponHble Mogudukanuu docdopa, pusnueckue u xumuueckue corictBa. Okcupa docdopa (V) u
docdopHas kuciaora, pU3NYECKHe M XUMHUYECKHE CBOMCTBA, moxydeHue. Mcnons3oBanue docdaroB B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapaktepucTtka 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIeHHU OKHUCIICHUS. YTIEPO/l, aJNIOTPOIHbIE MOIU(HUKAIINH, pacIpOoCTpaHEHHE B PUPOJe, Ppusndeckue
U XUMHYecKue cBoiicTBa. Ancopb6bumsa. Kpyrosopor yriepoma B mpupoge. OKcuisl yriepoaa, HMxX
¢buznueckue M XUMHUYECKHE CBOICTBa, NEHCTBHE HA JKUBBIE OPraHU3MBI, MOJydeHHE U TMPHUMEHEHUE.
DKkosorndyeckue npoOieMsl, cBsi3aHHble ¢ okcuaoM yrieponaa (IV), runoresa rino6aabHOTO MOTEIICHUS
KIIUMaTa, TapHUKOBBIN () (eKT. YrosibHas KUCIOTa U €€ COJH, NX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,



noJiydeHue u npuMmeHneHune. KauectBenHas peakuusi Ha KapOoHaT-uMOHBL Mcnonp3oBaHue KapOOHATOB B
OBITY, MEJJUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHHUSX yriepona (METaH,
9TaH, 3TUJIEH, alleTHIEH, ATAHOJI, TJIMLIEPHUH, YKCYCHas KUcI0Ta). [IpupoiHble HCTOUYHUKH YIJIEBOIOPOAOB
(yronb, mUpupoAHBIA Ta3, He(Th), NPOAYKTHI HX TNepepadboTku (OCH3MH), WX pOJb B OBITY W
poMblIIeHHOCTH. [loHsATHE 0 OMOJIOrMYecKr Ba)KHBIX BEIIECTBAX: XKHUpax, OejKax, yriieBojax — U HX
POJIK B )KM3HU uyelloBeKka. MaTepraabHOE €JMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCNHEHU.

Kpemnnii, ero ¢usnyeckne u XMMUYECKHE CBOWCTBA, MOJy4deHHWE M mpuMeHeHue. CoennHEeHUs
KpeMHus B ipupojie. O6mue npeacrasieHus 06 okeuse kpemuus (IV) u kpemuuesoit kucnore. CUIUKaTHhI,
UX HCIIOJb30BAaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne cTpouTeabHble MaTepUasbl: KEpAMUKA,
CTEKJI0, IIeMEHT, OeToH, 3kene300eToH. I[IpoOrembl 0€30MacHOTO MCIHOJIb30BAHUSI CTPOUTEILHBIX
MaTepHUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O00pa3loB HEOPraHWYEeCKHX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIWi Ha XJIOPUA-WOHBI M HAONIOEHHE NPHU3HAKOB WX TPOTEKAHHUS, OIIBITHI,
oTpaxkaronme (U3NYECKHe W XHMHUYECKHE CBOWCTBA TaJOTEHOB M WX COCTUHEHHH (BO3MOXKHO
HCIOJIb30BAHME  BHJIEOMATEpUAIOB), O3HAKOMJIEHHE C oO0pa3laMu XJOpPUAOB  (TJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
HaboIeHNe Mpoliecca OOyrJIMBaHUSl caxapa IOJ JeMCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHUCIOTHI,
M3Yy4YEeHHE XUMHYECKUX CBOMCTB pa30aBI€HHOM CEepHON KUCIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbGaT-uoH 1 HabII0ieHne IpU3HaKa e€ MPOTeKaHUs, 03HAKOMJIEHHUE ¢ (PU3NUECKUMH CBOMCTBAMH a30Ta,
dochopa m ux coeauHEHUH (BO3MOXHO HCIOJIb30BAaHWE BHICOMATEPHANIOB), 00pa3llaMu a30THBIX H
dbochopHBIX ymoOpeHul, TOJIyYeHHE, COOMpaHHE, paclo3HaBaHWE M H3yYEeHHWE CBOWCTB aMMHAKa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuid Ha HWOH aMMOHHMS U (ocaT-HOH M U3y4YEHUE TPU3HAKOB HX
MPOTEKaHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0  (BO3MOKHO
MCIO0JIb30BAHNE BHJIEOMATEPHANIOB), U3YYEHHE MOJENIel KPUCTAIIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOILIECCOM aJCOPOLMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM NHPOTHBOTasa, MoJiyueHue, coOupaHue, pacro3HaBaHUE M U3YUYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoBeJcHNE KAaUeCTBEHHBIX peaklui Ha KapOOHAT M CHJIMKAT-UOHBI M H3ydeHHE MPHU3HAKOB HX
MPOTEKAHUS,  O3HAKOMJIEHME C  NPOAYKUMEW  CHJIMKAaTHOM  TMPOMBIIUIEHHOCTH,  pELICHHE
AKCIEPUMEHTAJILHBIX 3aa4 1o TeMe «BakHel e HeMeTaIbl U UX COCIUHEHUSD.

Pazpena 3. Merasiibl M X COeANHEHUSA

OO0mras XapakTepucTUKa XUMHYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHMM MX IIOJIOXKEHHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHtoB [[. WM. MenpaeneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJui0B. MeTaiyinyeckasi CBSI3b U METAUIMYECKasd KpUCTAIUIMUECKAs PEIIETKA. DJICKTPOXUMUYECKUH psifg
HanpspKeHU MeTamioB. OU3MYeckre U XUMUYECKUEe CBOMCTBA MeTaiioB. OOmue crocoObl MoJydyeHust
MeTaiioB. [ToHsATHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTalb,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ POMBIIITIEHHOCTH.

[llenounble MeTaiuibl: TOJIOKEHUE B lleproamyeckoil cUCTEME XUMHMUYECKHUX JJIEMEHTOB JI.
N. MenneneeBa, CTpo€HUE X aTOMOB, HaX0XAeHHUE B ipupoie. Puznueckre 1 XUMHUYECKHe CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCHUIBI HATPHS U Kamus. [[puMeHeHne MeN0YHbIX METAIIOB U
HUX COCIUHEHHUMN.

[[leoyHO3EMENBHBIE METAJUIBI MAarHuii W KajbLUMil: TojokeHue B llepuomnueckoint cucreme
xuMuueckux aneMeHToB J[. 1. Menneneesa, cTpoeHue UX aTOMOB, HAXOKJIEHUE B Ipupoae. uznueckue



U XMMUYECKHE CBOICTBA MarHus U Kajiblusl. BaxHelne coeinHeHns KaJblius (OKCU, THIPOKCU, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMS.

Anromunuil: nonoxxenue B Ilepuoanueckoit cucteme xumuueckux 3nemeHTos /1. M. Menneneesa,
CTPOEHHUE aTOMa, HaXOXkAeHUE B Ipupoje. Puzndeckre u XUMUYECKHEe CBOMCTBA alIOMUHHA. AM(POTEpHbIE
CBOICTBa OKCHJA U TUAPOKCH/IA ATFOMUHHUSL.

Kenezo: nonoxenne B Ilepuonanueckort cucreme xumuueckux snemeHToB [I. M. MeHneneena,
CTpOEHHE aToMma, HaxokJaeHue B mnpupoje. dusnueckue M XUMHUECKHE CBOHCTBa xeneza. OKcuibl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

XumuuecKkuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METAJUIOB M CIUIABOB, WX (PU3NYCCKUMHU CBOMCTBAMH, W3YUCHUE
pe3ylnbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUS OKCUAA KaJlbLMsI MU HATPUS C BOAOM (BO3MOYKHO HCIOJb30BAaHUE BUIEOMATEPHUAIOB),
WCCIIE/IOBAaHUE CBOWMCTB JKECTKOW BOJBI, TpOIecca TOPEHHUS JKeyle3a B KHCIOpoAe (BO3MOYKHO
HUCITOJIB30BaHUEC BI/II[GOMaTepI/IaHOB), IIPHU3HAKOB NPOTCKAHUA KaUCCTBCHHBIX peaKHI/Iﬁ Ha HUOHBI. MarHus,
KaJIbIIMs, allFOMUHMS, IMHKa, xkene3a (I1) u sxenesza (I1I1), mexu (I1), HaGaroneHUe U OoMUCaHUE TIPOIECCOB
OKpalllMBaHMUA IIJIAMCHH NOHAMU HATPUs, KaJluid U KaJIbIIUA (BOSMO)KHO HUCITIOJIB30BAHUEC BI/II[eOMaTepI/IaJ'IOB),
HNCCIICI0OBAHUC aMCbOTepHBIX CBOMCTB TUAPOKCHUAAa aJTIOMHUHUA W THUAPOKCHJAA 1LHWHKA, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 IO TEME «Baxuelnme MeTaIbl U UX COCOANHCHUA).

Pa3znea 4. Xumus v OKpy:Kamomas cpeia

BemecTBa 1 maTepuanbl B TOBCETHEBHOM KU3HU YeIOBEKa. be3onacHoe UCNoJIb30BaHUE BEIIECTB
U XUMHUYECKUX peakiuil B ObITy. [lepBast moMolis mpu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMHYeCcKoe 3arps3HEHHE OKpyXalomied cpenpl (mpenenbHas AOMyCTUMAasi KOHLIEHTPALUs
BemecTs, najiee — [1JIK). Poias xumum B perieHnn 3K0JIOTHISCKUX TPOOIeM.

Xumuueckuit IKcnepumenm:
M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

10 KJIACC
Paspnea 1. [loBToOpuTeIbHO-00001Ia0 1M A MOAYJIb Kypca xumMuu (9 kiacc)

BemecTBO M XUMHYeCKasi peaKIust

Knaccugpukanus XUMHUECKHMX pPEaKUUH MO pa3Iu4HbIM IpHU3HAKaM (IO YUCIYy U COCTaBYy
YYacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO H3MEHEHHIO CTEHEHEH OKUCIICHMS
XUMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aropa). DK30- M 3HIOTEpPMUYECKUE
peaKkuuu, TepPMOXMMHUYECKHE YPABHEHUS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  3JEKTPOHHBIM  0ajaHC  OKHCIUTEIbHO-
BOCCTaHOBUTEIBHON peakuuu. COCTaBlIEHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
UCIOJIb30BAHMEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 2MEKTPONIUTUYECKON AUCCOMALIMM. DJIEKTPOJIUTEI U HENIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M AMccolUaliy BEIIECTB C Pa3IMYHBIMM BUAAMHM XUMUYECKOW CBs3U. CTEneHb AUCCOLUALNH.
CunbHbIe U cllabble 3JEKTPOJIUTHI.

Peakiium moOHHOrO oOMeHa. YCIIOBUS NpPOTEKaHHs peaklUil HOHHOTO OOMEHa, IOJHbIE H
COKpAILEHHBIE HOHHBIE YpaBHEHUs peakiuii. KauecTBeHHbIE peakliuy Ha HOHBI.

Xumuueckuii IKcnepumenm:



UCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, IIPOLECCA IUCCOLUUALMU KHUCIOT,
miesioue M coned  (BO3MOXHO — MCIIOJIB30BAaHHME BHMJIEO MAaTEpUaloB), IPOBEIEHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX NPU3HAKA MPOTEKAHUs pPeakluii noHHOro oOMeHa (0Opa3oBaHME OCaJKa, BBIICICHUE
rasa, oOpa3oBaHUE BOJbI), OMBITOB, WIIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu pas3ioKeHNs, COETUHEHHUS).

HemeTaibl 1 MX COeTUHEHUS

OOmias xapakTepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucienus. CTpoeHue u GU3NIECKUE CBONCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XMMHUYECKUE CBOKWCTBA HA
npuMepe XJiopa (B3auMOJICHCTBHE C METaIJIaMH, HEMETaJUIaMU, IIEJI0YaMH ).

O6mas xapakTepuctrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHusi. CTpoeHue u GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U cepbl. OKCHIBI
Cephl KaK IMPEJICTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, (PU3NICCKHEC H XUMUYECCKHE CBOWCTBA
(oOmrHe Kak MpeacTaBUTENs Kilacca KUCIOT U CHeU(DUIECKUE).

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC
CTETIEHU OKHUCIIEHHs. A30T, paclpoCTpaHEHHE B NpPHUPOJC, (PHU3UYECKHE W XHUMHUYECKHE CBOWCTBA.
KpyrosopoT azora B mpupojge. AMMHAK, €ro (GHU3WYEeCKHe W XUMHUYCCKUE CBOWCTBA, MOJydeHUE H
npuMeHeHne. A30THas KHCJIOTa, €€ TMoJydeHue, (U3NYecKne W XMMHUYECKHe CBoicTBa (0Omme Kak
MpeACTaBUTENS Kjacca KUCIOT W crnenuduueckne). Docdop, amtoTpornHeie Moauduxamuu docdopa,
¢uznueckue u xumuyeckue cpoictBa. Oxcua docdopa (V) u dochopnas kucnora, puznueckue u
XAUMUYECKHE CBOMCTBA, moydenne. Mcmonb3oBanue GocdaroB B kauecTBe MUHEPATBHBIX YIO0OPEHHIA.

O6mras xapakTepuctrka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepHBIC
CTETeHU OKHUCIIEHUS. YTJIEepO/I, aJUIOTPOIHbIE MOU(PHUKAIIMHU, PACIPOCTPAHEHHE B MPUpPOJE, HU3NUECKUe
U XUMHYECKHe cBoicTBa. AnmcopOums. Oxcuasl yriepoja, ux (U3HUYECKHE U XUMHUYECKHE CBOMCTBA,
NeCTBHE Ha >KMBBIE OPTraHU3MBbI, MOJYYEHUE U MPUMEHEHHUE. DKOJIOrHuecKue npooaemMbl, CBA3aHHbBIE C
okcuzom yriepona (IV), runoresa rnmo6aapsHOTO NOTEIUICHUS KIIMMaTa, IMapHUKOBBINA A (EKT.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSX yrieponaa (MeTaH,
3TaH, STUJIEH, alleTUJICH, 3TaHOJI, IIMIIEPUH, YKCYCHAs KHCIIOTA).

Xumuueckuii sIkcnepumenm:

OTBITHL, OTpaxaronie (U3NYECKUe U XUMHUYECKHE CBOWCTBA TaJOr€HOB M HMX COEAMHEHUU
(BO3MOKHO HCITI0JIb30BaHKE BUIEOMATEPUAJIOB), O3HAKOMIICHHE C MPOIECCOM aICOPOIUU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM.

MeTaaabl 1 HX COeAMHEHHS

OO0mras xapakTepucTUKa XUMHYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMM HMX ITOJIOXKEHHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHtoB [[. WM. MenpaeneeBa u ctpoeHus atomoB. CtpoeHue
METaJIOB.

[llenounble MeTaiuibl: TOJOKeHWE B Ilepuoguyeckoil cucTeMe€ XUMHYECKHUX DJJIEMEHTOB JI.
W. MenneneeBa, cTpoeHHE UX aTOMOB, Hax0XAeHHE B npupoae. Ousndeckre 1 XMMUYECKUE CBOMCTBRA (Ha
MIpUMepe HATPUS U KaJHsl).

[lleroyHO3EMENBHBIE METAJUIBI MAarHuii M KajbLMi: TojnokeHue B llepuomnueckont cucreme
xuMuueckux aneMeHToB J[. 1. MenneneeBa, cTpoeHue UX aTOMOB, HaX0XJieHHe B nipupose. usznueckue
1 XUMHYECKHE CBOMCTBA MarHus 1 KalbIUsl.

AmomMunmil: nonoxenue B [lepuoanueckoil cucteme xumuueckux 3nemeHtoB . M. Menzaeneesa,
CTPOEHHUE aTOMA, HAXO0XKJAEHUE B pupoie. PU3NYECKHE U XUMUYECKUE CBOWCTBA aTFOMUHUSL.

Kenezo: nonoxenue B [lepmoanueckoit cucreme xumuueckux sneMmeHtoB JI. . Menneneesa,
CTPOEHHUE aTOMa, HaXOXKJICHHUE B Ipupoie. PU3NUecKUEe 1 XUMUUYECKUE CBOMCTBA )KeJle3a.



Xumuueckuii IKcnepumenm:

HCCIIeIOBaHUE TIpollecca TOPEHUs IKele3a B KHCIOpoJe (BO3MOXKHO — HCIIOJIb30BAaHHE
BI/IZ[COMaTepI/IaJIOB), IMPU3HAKOB IIPOTCKAaHHA Ka4YCCTBCHHBIX peaKum”I Ha HOHBI: MAar”Hus, KaJlbLiyd,
anmtomunus, 1uHKa, skeneza (II) m xeneza (III), memm (II), wHabmromeHue W omUcaHUE MPOIECCOB
OKpalllMBaHUA IJIAMCHH NOHAMU HATPUs, KaJIuAd U KaJIbIIHUA (BO3MO)KHO HUCIIOJIB30BaHHUEC BI/IIIGOMaTCpI/IaHOB),
HUCCJICJ0OBAaHUEC aM(l)OTepHI)IX CBOMCTB TUAPOKCHU A A TFOMHUHUA U TUAPOKCH A IMHKA.

Pazgen 2. IloBTOpHUTEIbHO-00001AI0IUIT MOYJIb Kypca XUMHH.

Iloemopumenvro-0b06warowuti Mooyl NpedHa3HayeH O cucmemamusayuu u o0000weHus
npeoMemHO20 COOePIHCAHUS U ONLIMA 0esIMeNbHOCIU, NPUOOPEMEHHO20 NPU U3YHEHUU 8Ce20 KYPCA XUMUL.

ATOMBI ¥ MOJIEKYJIbI. XUMUYecKas popMmysa. BaJeHTHOCTh aTOMOB XUMHUUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOCUTEIbHAST aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca.
MaccoBast 107151 XHMUUECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuectBo BemectBa. Mosib. MosipHas macca. B3aMMOCBSI3b KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHHH.

dusndeckue U XUMUYECKUE SBICHUSA. XUMUYECKas peakuus U e€ Mpu3HaKd. 3aKOH COXpaHEHUS
MacChl BEIECTB. XUMHUUECKHE YPaBHEHUS.

Knaccudukanus nHeoprannyeckux coeaumHeHud. Oxcunpl. OU3NYECKHE W XUMUUYECKHE CBOMCTBA
okcuaoB. [loryuenne oKCuaoB.

OcHoBanus. uznueckue U XMMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0CHOBaHMIA.

Kucnotsl. Knaccuduxanus kucnot. @uzndeckue U XMMHYECKHUE CBOMCTBA KUCIOT. Psii akTHBHOCTH
metaiuioB H. H. bekerosa. [Tonydyenue kucior.

Conu. Homenkiarypa cosieil. dusznueckue u XuMuueckue cBoictra cosied. [lomydenue conen.

['eHeTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.

[Tepuonnueckuii 3akoH. Ilepuomumueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneena.
@u3NUEeCKUil CMBICI TOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aroMoB. CTpoeHHE 3JIEKTPOHHBIX 0007104YeK aTOMOB NMEPBbIX 20 XUMUYECKHX JIEMEHTOB
[Tepuonnueckoit cuctembl JI. N. MengeneeBa. XapakTepUCTHKa XUMHUYECKOTO SJIEMEHTa IO €ro
noJjiocxxenuto B [lepuoanueckoit cucreme . M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX DJIIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOAAM.

Xumuyeckasi cBs3b. KoBaneHTHasi (MOJispHAs M HEMOJISIPHAs) CBS3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl OKuciaeHus u
BoccTaHOBNeHUsA. Okuciurenu U BoccTaHoBUTENH. (CoCTaBieHUME YPaBHEHUM  OKHCIUTEIbHO-
BOCCTaHOBUTEJIHHBIX PEAKIUI C UCIIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Peakuuu wnoHHOrO OOMeHa. YCIOBHUS TMPOTEKAHHsS pEaKUUid HOHHOTO OOMEHa, IOJIHBIE H
COKpall€¢HHbIE HOHHBIE YPABHEHUS PEAKLIUM.

ConsiHasg KHCIIOTa, XUMHUYECKHME CBOICTBA, MOJy4eHUE, MNpuMeHeHue. JleiicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M Y€JIOBEKa.

CepoBonopo, pusndeckre U XuMU4IecKkre cBoiicTBa. OKCUIBI cephbl Kak MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHasi KucjioTa, GU3MYECKHE M XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEICTaBUTENS Kiacca
KHUCTIOT U CHIeI(PUIECKHE).



Cosn aMmMOHMSI, UX (PU3MYECKHE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KadecTBeHHast peakuus Ha
HOHBl AMMOHHS. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH cpellbl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE
JIOK/H, 3arpsi3HEHUE BO3/1yXa, [IOYBBI U BOJOEMOB).

Hcnonp3oBanue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIINIEHHOCTH U CEIILCKOM XO35HCTBE.

Kpemuuii, ero ¢usnyeckue U XMUMUYECKUE CBOWCTBA, MOydyeHUe U npuMmeHeHue. CoeauHEHUs
KpemMHusi B npupone. IIpoGieMpl 0e30macHOrO HCMONB30BAaHUS CTPOMUTEIBHBIX MaTepUajoB B
ITOBCETHEBHOM KU3HH.

DNEKTPOXUMHUYECKUHN psii HApsKeHU MeTauioB. @U3NUYECKUe U XUMUYECKUE CBOWCTBA METAJLIOB.
OO61mue cnocoObl MOTYYCHHUS] METAJLIOB.

Oxcubl U TUIPOKCHUIBI HATpUsI U Kanusl. [IpuMeHeHne menoyHbIX METaIOB U UX COEUHEHHH.

JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmpoTepHbIe cBOWCTBA OKCH/IA U THAPOKCUIA ATIOMUHUS.

Oxcuppl, runpokcu bl 1 conu xxenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U MoJy4yeHHeE.

[lepBas moMoIb MPU XUMUYECKUX O’KOTAaX U OTPABICHUSIX.

Ponb XuMuM B perieHnn SKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:
co3/laHue MojeNied MOJIEKYJ (IIapOCTEP)KHEBBIX);, HCCICIOBAHUE AJIEKTPOIMPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpPOIIeCcca TUCCOIHMAIIMN KUCIIOT, MIEI0Yed W cojiel (BO3MOYKHO HMCIOJIb30BaHUE
BHJICO MaTEPHAJIOB); O3HAKOMIICHHE ¢ 00pa3llaMK METAJUIOB U CIIABOB, MX (PU3NUYSCKUMHU CBOHCTBAMH,
M3y4YeHUE Pe3yJbTaTOB KOPPO3HH METAIJIOB (BO3MOYKHO HCIIOJB30BAaHUE BUACOMATEPHATIOB) pEIICHUE
SKCIEPUMEHTAJIbHBIX 3a/1a4.

Mesrcnpeomemmuunie ceazu

Peanuzanus MexnpeMeTHBIX CBsA3e npu n3ydueHuu xumuu B 8- 10 kitaccax ocymiecTBisieTcs uepes
HCI0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE OHATHS: HAyYHbIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3,
KJaccuuKanus, NepUOAUYHOCTb, HAOIIOJICHUE, SKCIIEPUMEHT, MOJEIUPOBAaHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUalbl.

®duszuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, N30TOIIbI, PAAMOAKTUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKHI 3apsii, NPOBOJHUKH, TMOJYINPOBOJHUKU, AUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJOo, OO0BEM, arperatHoe COCTOSHHME BEIIECTBAa, Tra3, pacTBOpP, PacCTBOPUMOCTD,
KpUCTAJIJIMYECKass pem€rka, CIjiaBbl, (PU3MYECKHE BENUYHMHBI, €IUHUIBI H3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, COHIIE.

buonorusi: ¢otocunTes, aAbixanue, Ouochepa, dSKocucTEeMa, MHHEpAIbHBIE YIOOpEeHHS,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuHepanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOTAEMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOTPAMMbI OCHOBHOTO 00IIer0 00pa3oBaHUs JOCTUTAIOTCS B
xone OOy4eHHs XUMHH B €IUHCTBE YUYE€OHOHW M BOCHHMTATEIILHOW JEATENBHOCTH B COOTBETCTBUU C
TPAJIMLIUOHHBIMU POCCUICKMMHU COLIMOKYJIBTYPHBIMH M  JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
IPUHATHIMU B OOIIECTBE MPAaBUIIAMU M HOPMaMH ITOBEICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMUSA,
CaMOpAa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSL:

LIEHHOCTHOTO OTHOILIEHHUA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HaydHOMY
HaCJIEIUI0, TOHUMAaHMsI 3HAUE€HUsI XMMHUYECKON HayKu B JKU3HHM COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTH
BIIJIETh JIOCTOBEPHOW HH(pOpManueld O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 yCTpOiCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS] O COLMAIbHBIX HOPMaxX M MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTM B  OOIIECTBEHHO IIOJIE3HOHM, Yy4eOHO-UCCIIEe0BATENHCKOMH,
TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM A€ATEIbHOCTH MIPH
BBITIOJIHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 33/a4, BBIOJHEHUU XHMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHUMAaHHIO M B3aUMOIIOMOIIHU B Ipoliecce 3TOW yueOHOM
NeSITENIbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEIEHHWE W IOCTYNKHM CBOUX TOBAapUIIEH C MO3ULIMU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEIACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOH PpEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABISIOLINE OCHOBY JUISl IOHMMAHUS CYIHOCTH HAYYHOU
KapTUHBl MHpa, MpPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJ0BeKa ¢ MPUPOTHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJy4YeHUE HOBBIX 3HAHUM MO XMMMHU, HEOOXOUMBbIE
i OOBSICHEHUS HaONIONAaeMbIX IIPOLECCOB U SIBIECHUH, I03HABaTeIbHON, HMH(MOPMAIMOHHON H
YUTATENIbCKOM KyJIBTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEJIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTUI;

uHTepeC K OOY4YEeHHI0O M IO3HAHHIO, JII0OO3HATENBHOCTh, TI'OTOBHOCTh M CHOCOOHOCTh K
caM0o00Opa30BaHUIO, MPOEKTHOM M MCCIENOBATENILCKOM JEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTH >XKM3HHU, OTBETCTBEHHOTO OTHOLICHMS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 *HU3HHU, OCO3HAHUE IOCIEACTBUN M HENPHUIATUE BPEAHBIX MPUBBIYEK (YHMOTpeOsieHus
aJIKOT0JIsI, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOJIOICHUS IIPaBUII 6€301aCHOCTH NP OOPALCHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M pealibHON JKU3HU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil U Tpyaa pa3IudyHOTO poja, yBaXXeHHUE K Tpyay U
pe3yibTaTaM TPYIOBOM NEATENBHOCTH, B TOM YHUCIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUHU IO
XMMUHM, OCO3HAHHBIN BBIOOp HHIAMBHUIYAIIbHON TPAaeKTOPUHM MPOJOJDKEHHs 00pa3oBaHUs € Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yereHOH
npoheccuOHATBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJaliTUPOBATHCS B
npoeccuoHaIbHOU cpeie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOIICHHE K MPUPOC KaK UCTOYHUKY KU3HH Ha 3eMIie, OCHOBE €&
CYIIIECTBOBaHMS, TOHMMAaHWE IIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpa3a »XW3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXMYECKOMY 3J0POBBIO, OCO3HAHUE I[EHHOCTH
coOnrofieHusT TIpaBWJI OE30IaCHOTO TOBEACHUS TPU PadOTe C BEIIECTBAMHU, a TAKKE B CHUTyaIUsX,
YIPOKAKOLIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IMOJy4YaeMble TPU W3YYCHUW XUMHH, IS PEIICHUS 3ajad,
CBSA3AHHBIX C OKPYXAIOLIEH NPUPOJHON CPENOM, Ul INOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYJIbTYpHI,
OCO3HAHUS TII00ATBHOTO XapaKTepa 3KOJIOTHICCKUX MPOOJIEM M ITyTeH MX PeIIeHHUs IOCPEICTBOM METOI0B
XUMHH, SKOJOTMYECKOTrO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCS HMM B  IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MmerampeAMETHBIX pe3yJIbTATOB BBIACISIOT 3HAYUMBbIE JUIsi  (OPMUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHs, MPUHIUII, TUNIOTE3a, (aKT, CUCTeMa, MpPOoIecc,
OKCIIEPUMEHT W JIPYroe.), KOTOPBI€ HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJIAIOT Ha OCHOBE 3HAHUH M3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAYYHOU
KapTUHE MHpa, W YHUBEpPCAIbHBICE Yy4YeOHBbIC JeHCTBHsS (TIO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,
peryasiTUBHBIC), KOTOpbIe oOO0ecreuynBarOT (QopMUpPOBaHHE TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
TJIAHUPOBAHUIO U OCYIIECTBIICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble Jornveckue aelcTBUSA:

YMEHHUS UCIIOJIB30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS TP OCBOEHUHN 3HAHUI: paCKPBIBATh CMBICI
XUMHUYECKUX TMOHITHH (BBIACIATh UX XapaKTepHbIEC MPU3HAKU, YCTAHABIWBATH B3aUMOCBSI3b C JPYTHUMHU
TOHSATHUSMH), HCIOJB30BaTh IMOHATUS I OOBSICHEHHS OTACIbHBIX (DAKTOB W SBJICHWUU, BBIOMpATh
OCHOBaHHUSI M KPUTEPUU I KIacCH(UKAIMU XHMHUYECKHX BEIIECTB W XUMHUUYECKHX PEaKIuH,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBCHHBIC CBS3M MEXKIYy OOBEKTAMU HW3y4YEHUsS, CTPOUTH JIOTHYCCKUE
paccyieHusi (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), IeJIaTh BHIBOJIBI U 3aKJIFOUYCHHS;

yMEHHE TPUMEHATh B TPOIECCe IMO3HAHUS TMOHATHUS (NMPEAMETHBIE M METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3YEMbIE B XUMUH, PE0OPa30BhIBATH IIIUPOKO MPUMEHIEMbIC
B XMMHH MOJICJIbHBIC MPEICTABICHUS — XUMHUECKHI 3HaK (CUMBOJI DJIEMEHTA), XUMUYecKas GpopMylia u
ypaBHEHHE XUMHUYECKOW PEAKIMU — TPH PEIICHUHU YYEOHO-TO3HABATEIbHBIX 3aJad, ¢ y4ETOM OTUX
MOJICJIbHBIX TMPEACTABICHUM BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHMUYECKHX BEIIECTB M XHMHYECKHX PEaKIHMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3U U POTUBOPEUHUS B U3yUAEMBbIX ITPOLECCAX U SABICHUSIX.

ba3oBrle nccienoBarejbCcKHue AeCTBHS.

YMEHUE HKCIOJb30BATh MOCTABJICHHBIE BOIIPOCHI B KAaYeCTBE MHCTPYMEHTA MO3HAHUsS, a TaKXKe B
KauyeCTBE OCHOBBI 7151 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BHICKAa3bIBAEMBIX CY)KJICHUM;

NpHOOpeTeHUe OMbITa [0 IJIAaHUPOBAHUIO, OPraHu3allud ¥ TMPOBEACHUI0 YUYEHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HaONI0JaTh 3a XOJOM IPOIEecCa, CaMOCTOSITENLHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMynupoBaTh 0000IIEHNS U BBIBOIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OTIBITA, UCCIIETOBAHMS,
COCTaBIISATh OTYET O MpOAeTaHHOU padoTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATh HHGOPMAIIUIO PA3IUYHBIX BUIOB U (hopM
MIPEJICTaBJICHHUS, MOJIYyYaeMYyI0 U3 PA3HBIX UCTOYHHKOB (HAy4YHO-TIOMYMSpHAsl JTUTEpaTypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHBIC TTOCOOMS, pecypchl HTepHeTa), KpUTHUECKU OIICHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;



yYMEHHUE TPHUMEHATh pPA3IMYHbIE METOAbl M 3ampoChl NMPH IMOHCKE W OTOOpe HHGOpMAUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJMMBIX Ui BBINOJHEHHS Y4YeOHBIX W II03HABATENIBHBIX 3a]ad
OTpEeNeNEHHOT0 THIA, MNPUOOPETEHHE OmbITa B O0JIACTH  WCIONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJCHUE KYyJIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS Pa3IHMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIFHO BBIOMPATh ONTUMAIBHYIO (pOpMY MpeacTaBiIeHUS HHPOpPMALUH U
WILTIOCTPUPOBATH PEIIaeMble 3ajaui HECTIOKHBIMHI CXeMaMHU, JHarpaMMamMu, APYruMu (GopMamMu Trpapuku
M UX KOMOMHAIIASIMHU;

YMEHHE UCTIOIb30BaTh M aHAIM3UPOBATH B MPOIIECCe YISOHOH U MCCIIEOBATEIBCKON AEATEIbHOCTH
MHPOPMAIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHWCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKaroLEel NPUPOTHON CPEBI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

YMEHHMSI 33/1aBaTh BOIMPOCHI (B X0/1€ AUajora u (Win) AUCKYCCHH) MO CYLLIECTBY 00CYKIaeMOU TEMBI,
(bopMyIHpOBATh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS TPEITIOKESHHON 3a1auu;

YMEHHUSI TIPE/ICTABIATH TOJTyYEHHBIE Pe3yJbTaThl IMO3HABATEIBHON JESATEIHHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIMI0 PE3YNIbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTa
(JtrabopaTopHOTO OIBITA, TA0OPATOPHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YA€OHOTO MTPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIbHON U
WCCIIEIOBATENILCKOM NESITEIbHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE ydéra OO0mmMX
MHTEPECOB M COIVIAaCOBaHUS Mo3uluil (oOcyxkJeHus, OOMEH MHEHHSMH, «MO3TOBbIE€ UITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JICHCTBHI, OTpE/IeIeHNe KPUTEPHEB 10 OICHKE KadecTBa BBHIMOJHEHHOH
paboThl U ApYyTHE).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OIpEeAEsATh Ielu JeATENbHOCTH, IJIaHUPOBaTh, OCYILIECTBISATH,
KOHTPOJMPOBaTh M HpU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO AESITEIHHOCTb, BBIOMpaTh Hamboiee
a¢hdexTuBHBIC CITOCOOBI pelieHUsT y4eOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEIJIOKECHHBIN aJrOPUTM JAEHCTBUHN MPU BHITIOJIHEHUH 3aJaHU ¢ YYETOM MOJy4EHUS
HOBBIX 3HaHHM 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHUE MOJyYEHHOTO
pe3ynbTaTa 3asBJICHHON LENH, YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, NpeiaracMble B
YCIIOBUU 3aJJaHH.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB [0 OCBOCHHIO 003aTENILHOTO COAEP)KAHUS, YCTAaHOBJIEHHOTO
TaHHOU (enepalbHON paboueil mporpaMMoN, BBIJICNAIOT: OCBOCHHbIE 00YYarOIIUMHUCS HAayYHbIe 3HAHUS,
YMEHHUSI ¥ cIOcoObI IeHCTBUH, cienuduueckue i MpeAMEeTHON 001acTu « XUMUS, BUBI JESTEIILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpEeTaIlH, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IHMYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.

K xonimy oOyuenus B 8 kiiacce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM YpOBHE JOJDKHBI OTPaXaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTUNA: aTOM, MOJIEKYJIa, XUMUYECKHI JI€MEHT,

MIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJAHOPOJHAS U HEOJHOPOJIHAs), BaJEHTHOCTb,
OTHOCHUTEIIbHAsI aTOMHAs U MOJIEKYJISIpHAsl Macca, KOTMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JIOJS XMMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIA 00BEM, OKCUI, KHUCIOTA,
OCHOBAaHME, COJIb, DJIEKTPOOTPULIATENLHOCTh, CTENEHb OKHUCICHHS, XHMHUYECKas peaxius,
KJacCU(pUKAIUs PEaKIuii: pEeakiuu COSANHEHUS, PEAKIINK PA3JI0KCHUS, PEaKIMU 3aMeIIeHHs,
peakuu oOMeHa, 9K30- M SHIOTEPMUUECKUE PEAKIIH, TeIUI0BOM 3pdeKT peakuuu, sapo aroma,
ANIEKTPOHHBIN CIION aroma, aTOMHas OpOUTalb, paauyc aToMa, XUMHUUYECKasi CBSI3b, MOJSpHAS U



HENoJIIpHasi KOBAJICHTHAs CBS3b, HIOHHAs CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast J10JIs
BelllecTBa (MPOIEHTHAs KOHIEHTPAIs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUI U IPUMEHATD 3TH MOHSTUS IIPU
ONMCAHUHU BEUIECTB U UX NPEBPAILCHUN;

® WCNOJB30BATh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (POpMyJa BEIIECTB M YpaBHEHHM
XUMHUUYECKUX PEAKIIMIL;

® OIpeNeNsITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHMSX, CTEIEHb OKHUCICHUS
9JIEMEHTOB B OWHApPHBIX COCITUHEHUSX, MPHUHAMICKHOCTh BEIIECTB K ONPEACICHHOMY KIaccy
coeMHEHuH 1Mo GopMyrnaM, BUJ XUMUYECKOH CBs3U (KOBAJICHTHAS U HOHHAS) B HEOPTAHUYECKUX
COEJIMHEHUSX;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHMX JJIEMEHTOB OT HX IOJOXKEHHUS B
[leproguueckoid cucTtemMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYeHHUs, 3aKOHa ABOrajipo;

® OIUCBHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy llepmoanueckoil cUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHas noarpynna (A-rpymmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majble U OOJIbIINE IePHO/Ibl, COOTHOCUTh 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B TAOIHIIE
«ITepnognueckass cucrteMa xuMuueckux d3nemeHToB [[. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn sjpa, ooiiee
YHCIIO 3JIEKTPOHOB U pacpe/iesieHue UX MO0 JIEKTPOHHBIM CII0SIM);

e iaccupuUIUpPOBaTh XUMUYECKUE IEMEHTbI, HEOPraHUYECKUE BEIeCTBA, XUMHUUYECKHE PEaKIINH
(TI0 YKCy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3(PdeKTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BELIECTB PA3IUYHBIX KIJIACCOB,
MOATBEp)KJas ONUCAaHWE TMPUMEPaMU  MOJEKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIHil;

® T[IPOTHO3UPOBATH CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT WX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALLECHUI B pa3IUYHbBIX YCIOBUSX;

® BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJISAPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMysie COEIWHEHHUS, MAacCOBYIO JIOJII0 BEILIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIiu;

® [PUMEHSTH OCHOBHBIE ONEPAIH MBICIUTEIBLHON IEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHEHHE,
0000111eHIEe, cCUCTeMaTH3aIUI0, KIACCU(PUKAIUIO, BBISIBJICHUE TPUUYUHHO--CIIEICTBEHHBIX CBs3EH
— JUIsl U3YYEHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIMi, €CTECTBEHHO-HAyYHbIE METObI
MOo3HaHUsT — HaOMIOIeHWe, U3MEpEeHHe, MOJAETUPOBAaHUE, OJKCIEPUMEHT (peanbHbIi U
MBICJICHHBIH );

e cJeloBaTh MPaBUJIaM IOJIb30BAHUS XUMUYECKOHW TOCYI0H U J1abopaTOpHBIM 000PYIOBaHHUEM, a
TaK)Ke MpaBHiiaM 00pallleHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa M KHUCIOPOJAA), NMPHUTOTOBIEHUIO PACTBOPOB C OIpeNelEHHOW MaccoBOM Josei
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTb M IMPOBOJUTH XHMHMUYECKHE OKCIEPUMEHTHI IIO
pacro3HaBaHUIO pAcTBOPOB IIEJOYEH M KHUCIOT € TIOMOILIbIO HMHJIUKATOPOB (JIaKMYC,
¢beHondTanent, METUIOPAHXK U APYTHE).

K koHiy oOy4yeHus B 9 kJjiacce mpeMeTHBIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXaTb

c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:



pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
HUOH, KaTHOH, AaHHUOH, IIPOCTOE€  BEIIECTBO,  CJOXHOE  BELIECTBO, BaJEHTHOCTb,
ANEKTPOOTPUIIATEIBLHOCTh, CTENEHb OKHUCICHHUS, XMMHUYECKas peaklusi, XUMHUYECKas CBS3b,
TETI0BON 3(h(HeKT peakiuu, MOJIb, MOJIAPHBIN 00BEM, pacCTBOP, SIEKTPOIUTHI, HEITEKTPOIIUTEHI,
IEKTPOJINTUYECKAS. JUCCOLUAIMS, PEAKIUHM HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIE W HEOOpaTHMbIe pPEAKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIHHbBIC
peakuuu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHME M BOCCTAaHOBJEHHUE, AJUIOTPOIIUS,
aM(pOTEPHOCTh, XMMHYECKAasl CBSI3b (KOBAJICHTHAS, HOHHAS, METAINYECKAs ), KPUCTAJUTHUECKAs
pemérka, KOppOo3Usl METAJIOB, CIUIABbl, CKOPOCTb XHMMYECKON pEaKIUH, MPEesIbHO
nonycrumas konueHtpauus [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATUN U IPUMEHSTH 3TU TTOHATHUS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPAIICHHUIA;

WCIIONb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBjeHUs (OpMYJ BEIIECTB W ypaBHEHUM
XUMHUUYECKUX PEAKIIHIL;

OTIPENIESATh BAJICHTHOCTh W CTEMEHb OKHUCJICHHS XUMHYECKHUX D3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K OMNpEAEIEHHOMY KJIAacCy COEIMHEHUH 10
dhopmynam, BHI XUMUYECKON CBsI3U (KOBAJICHTHAsI, HIOHHAS, METAJUTMUECKas) B HEOPraHUIECKUX
COCTMHEHUSX, 3apsii MOHA TI0 XUMUYECKOU (hopmyse, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUH, THIT KPUCTAITUNIECKON PEMIETKM KOHKPETHOTO BEIIECTBA,;
packpsiBaTh cMbich [lepumoanueckoro 3akona /. M. MenpgeneeBa u JI€MOHCTPHpPOBATH €ro
TMOHMMAaHHE: OMKCHIBATh W XapakTepu3oBaTth TabmuuyHyro (opmy llepromnyueckoid CHCTEMBI
XMUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moArpynna (A-rpynmna)» u «mmodoyHas
noarpynmna (b-rpynma)», manble W OOJbBIIHE TEPUOJBI, COOTHOCUTH 0003HAYCHHs, KOTOPHIC
UMEIOTCS B MEPUOAMYECKON TabnuIe, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUSI aTOMOB
XMMHMYECKUX AJIEMEHTOB (COCTaB M 3apsj sApa, 00lIee YUCIo AIEKTPOHOB U pacIpeieieHHe UX
IO 3JIEKTPOHHBIM CJI05IM), 0OBACHATH OOII1E 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUU B MpeJieax MallbIX MEePHOJOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYeCKHe BEIIECTBA, XUMUUECKUE peaKluu
(10 YuCIly ¥ COCTaBY yYacTBYIOIIMX B PEAKILIMU BEILIECTB, [0 TEINIOBOMY 3(PPEKTy, 110 N3MEHEHUIO
CTETeHEN OKUCIICHHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOMIME U crieuu(UuYecKue XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPIKIasi OMMCAHUE MTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTAaBIISATh YPABHEHHUS AIEKTPOJIUTUYECKON JUCCOIUAIINH KUCIIOT, IIeTI0Yeil U COJIeH, MOJHbIE U
COKpaIlEHHbIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHMs peaKUUi, MOITBEPKIAOIINX
CYIIECTBOBaHNE FEHETHUECKOM CBS3U MEX/Iy BEIIECTBAMHU PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEACTBOM COCTABIEHUS
AIIEKTPOHHOTO 0allaHCca ITUX PeaKIIUi;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHHI B pa3IMUHbBIX YCIIOBUSX;

BBIYUCIATh OTHOCHUTEJIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChbl BEIIECTB, MAaCCOBYIO JOJIO
XMUMHYECKOTO DJIEMEHTa Mo (OopMylie COEIWHEHHUS, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKiniy;



coOII0IaTh MpaBHiIa MOJIb30BAHUS XUMUYECKON MOCYI0H U 1TaOOPaTOPHBIM 000pyIOBAaHHEM, a
TaKKe MpaBuia OOpalIeHNs C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIHMSAMHU IO BBITOJHEHHIO
1a00paTOPHBIX XUMHYECKHX OMBITOB MO TOJYYEHHUIO M COOMPAHHMIO T'a3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOPHA-, OpOMUA-, MOAUI-, KapOoHaT-, docdar-, cunukar-,
cynbdar-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHUSI ¥ HMOHBI HM3YYEHHBIX METaJlIOB,
MPHUCYTCTBYIOIIUE B BOAHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIUH MBICIIUTEILHON JEITEIHbHOCTH — aHAIN3 M CHHTE3, CPaBHEHHE,
00001IeHne, CUCTEMATH3alMIO, BBISIBICHUE MPUYMHHO-CIICJCTBEHHBIX CBS3€H — IS M3YydeHHS
CBOWMCTB BEIIECTB M XHUMHUYECKHX pEaKINil, eCTeCTBEHHO-HAyYHBIE METOJbl TO3HAHHUA —
HaOJI0/IeHUe, U3MEPEHHEe, MOJCTPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICTICHHBIN).

K xonmy oOyuyenns B 10 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaKaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHNYCCKUX HOHSITI/If/iZ XI/IMI/I‘—IeCKI/II\/'I 9JIEMCHT, aTOM, MOJ'IeKy.]'Ia,
WOH, KAaTHOH, aHWOH, TIPOCTOE  BEIIECTBO, CJOXXHOE  BEIIECTBO, BaJICEHTHOCTH,
3J'IeKTpOOTpI/IHaTeJ'IBHOCTI), CTCIICHb OKHUCJICHUS, XHUMHYCCKasi peaKHI/IH, XUMHNYECKast CBA3b,
TEII0BOM 3(h(eKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PaCTBOP, NIEKTPOIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTAYECKAS] JUCCONMAINS, PEaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE
paBHOBeCI/Ie, O6paTI/IMI)Ie nu H€O6paTI/IMBIe peaKHI/II/I, OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC
peaKkiMy, OKHCIUTENIb, BOCCTAHOBHUTEIb, OKHCIEHHE ¢ BOCCTAaHOBJICHHE, aJJIOTPOTIHS,
aMm(poTepHOCTh, XUMHUUECKAsl CBA3b (KOBAJICHTHAs, HOHHAS, METAJUTMYECKas ), KPUCTALTHYECKAs
peméTka, KOppO3Wsi METa/UIOB, CIUIaBBl, CKOPOCTh XHMHYECKOW peakluH, TPeaeabHO
nonyctumas konueHTpamnusa [1JIK Bemectna;

WJUTFOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUH U MIPUMEHSTH 3TU MTOHATHUS TIPH
OTIMCAaHUU BEIIECTB U WX MPEBPAICHUN;

HCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JJI COCTaBjeHUsS (OPMYJT BEIIECTB W ypaBHECHUM
XUMUYCCKUX PEaAKITU;

OTPENesATh BAJICHTHOCTh W CTENCHb OKHCJICHHS XUMHYECKHX 3JIEMEHTOB B COCIMHECHHSIX
pPa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCAMHEHHH I10
(dhopmynam, BHI XUMUYECKON CBsI3U (KOBAJICHTHAs, HIOHHAs, METAJUTMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOW (opmyre, xapakTep cpeibl B BOAHBIX PacTBOpax
HEOPraHMYECKHX COCAMHEHUH, THI KPUCTALTNYECKON PEIETKH KOHKPETHOTO BEIECTBA,
packpeiBath cMmbici [lepuomudeckoro 3akonHa J[. M. MennmeneeBa W JEMOHCTPUPOBATH €TO
MOHMMAaHKe: OIMHUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢dopmy llepmoanueckoit cuctemsl
XMUMHUYECKUX DJIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHas moArpynna (A-rpynmna)» u «modoyHas
noarpynna (b-rpynmna)», maneie U O0NbIIKME MEPUOMABI, COOTHOCHTH 0003HAYEHHS, KOTOPHIC
UMEIOTCS B TEPUOAMYECKON TabmuIle, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB
XMUMHYECKUX AJIEMEHTOB (COCTaB M 3apsi spa, 00Iee YHCIO ANEKTPOHOB M pacIipe/ie]IeHHe UX
TI0 AEKTPOHHBIM CJI0SIM), 00BACHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCMHEHMM B Ipenesax MaJlbIX NMEPUOJOB M TJIABHBIX MOJArPYIN C YYETOM CTPOCHHS MX
aTOMOB;

KIIACCU(PUITMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE PEaKIuu
(TI0 YuCITy ¥ COCTaBY yUaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TETIIOBOMY 3 PEKTy, 110 N3MEHEHHUIO
CTETeHEN OKUCIICHUSI XUMHUUECKUX JJIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBaTh) OOmKE W cnenu(uyeckue XUMUYECKHE CBOMCTBA MPOCTBHIX H
CJIO’KHBIX BEIIECTB, OATBEPIKIasi ONMCAHUE PUMEPAMU MOJICKYJSIPHBIX U MOHHBIX YpaBHEHUIN
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

COCTABJIATh YPAaBHEHHS IEKTPOJIUTUYECKON TUCCOIALINN KUCIIOT, IIEJIOUEH U COJeH, MOJIHBIC U
COKpAaIIE€HHBIE YPaBHEHUS PEaKii HOHHOTO OOMEeHa, YpaBHEHHS PEaKIMH, TOATBEPKIAFOIINX
CYIIECTBOBaHHE T€HETHUECKON CBSA3M MEXKY BEIIECTBAMH Pa3IMYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA TIOCPECTBOM COCTABIICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKLINi;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH ITPOTEKAHHS
XUMUYECKHUX MPEBPAMICHUN B PA3JIUYHBIX YCIOBHIX;

BBIUMCIIATH OTHOCHUTEJBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XHUMHYECKOTO dJIeMEHTa 1Mo (opMyle COCIMHEHHs, MacCOBYIO JOJIO BEIIECTBA B PAacTBOpE,
MPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINH;

coOiroAaTh MpaBuia MOJIb30BaHUS XMMHUYECKON MOCYA0N U JIabopaTOpHBIM 000py/IOBaHUEM, a
TaKKe MpaBuia oOpalIeHns C BEIIECTBAMHU B COOTBETCTBUHU C HHCTPYKIMSMHU TIO BBITTOJHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJIUTh PEAKIMH, TOJATBEPXKJAIONINEe KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NyTEM XJIOPHA-, OpOMUI-, MOAUI-, KapOoHaT-, docdar-, cumukar-,
cynbdar-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHUSI M HWOHBl HM3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE ONIEPALIUN MBICIUTEILHON JEATEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
0000111eH1e, CUCTEMAaTU3allMI0, BBISBICHUE MPUUMHHO-CIEACTBEHHBIX CBS3€H — A M3ydeHMs
CBOMCTB BEIECTB M XHUMMUYECKMX pEaKIUil, €CTECTBEHHO-HAay4YHbIC METOJbl IO3HAHHUA —
HaOII0ZICHUE, U3MEPEHNE, MOICITMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne Konrpoan- | IIpakru- | (uupposbie)
pa3aeyioB U TeM

n/m Bcero | HbIe YecKHe o0OpasoBaTe/IbHbIE
NporpamMmbl

padoThI padoThI pecypchl

Pasznea 1. IlepBonayajibHble XUMHYECKHE TIOHSATHS

XUMHS — BaKHas

11 00J1aCTh €CTeCTBO3HAHUS 7 9 bubmuoreka [JOK
U NIPAKTHYECKOU https://m.edsoo.ru/7f41837c
JESTETLHOCTH YeJIOBEKa

12 BemiectBa u xumuueckue 14 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c

Hroro no pasaeny

21



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

Paznen 2. BaxkHeiinue NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BCIIECTB

91 Bo3snyx. Kucnopon. 6 1 bubnuorexka [IOK
[Tonsitre 06 okcHaax https://m.edsoo.ru/7f41837c

99 Bonopon. Ilonsarue o 7 1 bubnuorexa [JOK
KHUCJIOTaX U COJIAX https://m.edso0.ru/7f41837c

53 Bopna. PactBopsi. 5 1 bubnuotexa [JOK
[ToHsaTHE 00 OCHOBAHUSAX https://m.edsoo0.ru/7f41837¢
OCHOBHBIE KIIACCHI BuGmorexa K

24 fggﬁ;iii;;cmx 12 L https://m.edsoo.ru/7f41837c

Wroro mo pazueny 30

Paznean 3. Illepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementosn /1. U.
Menaeneea. CTpoeHne aToMOB. XUMHYecKas CBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peaKiuu

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema

bu6moreka [IOK
3.1 XUMHUYECKUX BJIEMEHTOB 8
https://m.edsoo.ru/7f41837c
. Y. Mennene-eBa.
Crpoenue atoma
XUMHAYECKAsT CBA3b.
OKHuCIUTEIbHO- bubnuoreka [JOK
3.2 6
BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakumn
bu6mmoreka [JOK
u 14
TOTO MO pasAeity https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 6

YACOB II10 ITPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne Koutposn- | Ilpakru- | (unpposbie)
pa3iesioB U TeM
n/n Bcero | Hble YyecKHe o0pa3oBaTe/ibHbIE
NMPOrpaMmblI
padoTsbI padoThI pecypcebl
Pa3nes 1. BemecTBo U XuMH4yecKkne peakuuu
[ToBTOpEHUE N
11 yriryOJeHre 3HaHUH 4 bubmuorexa LIOK
' OCHOBHEBIX Pa3JIeoB https://m.eds00.ru/7f41a636
Kypca 8 Kinacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 5) bubmorexa HOK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKUX PEaKIIHi
DIIEKTPOJIUTHYECKAS
13 JIUCCOLINAIHS. 8 1 1 bubnuotexa [JOK
' XUMHUECKUE PEaKINH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepucTuKa
5 P P bu6moreka [IOK
2.1 XUMHUYECKUX 3JIEMEHTOB 3 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmsr. ["anorens
OO01as XxapakTepucTuKa
99 XHMHYECKHX JIEMEHTOB 5 bubmuorexa [JOK
' VIA-rpynnel. Cepa u eé https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB Eu OK
2.3 VA-rpymisl. A30T, 9 1 nommoreka L{
https://m.edsoo.ru/7f41a636
dhocdhop u ux
COeIMHEHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB Eufs 10K
noIMoTeKa
24 IVA- .Y 11 1 2
rp}inm,l Hepoa s https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COEIMHEHUS
Hroro no paszneny 28

Pa3gen 3. Meraiibl 1 UX COCAUHEHU ST

3.1

OO01ue cBOUCTBA
METAILIOB

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

3. Baxwueiimne MeTalIbl 1 13 1 5 bubmuoreka [IOK
' UX COCJUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 4. Xumus u okpy»kaomias cpeaa
41 BemectBa u maTepuaiibl 3 bubnuorexa [JOK
' B )KM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PezepBHoOe Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO 68 3 7
YACOB I10 [TPOI'PAMME
10 KJIACC
KoanuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne Konrpoan- | Ilpakru- | (uudposbie)
pa3aesioB U TeM
n/n Bcero | HbIe yecKHe oOpa3oBare/ibHbIE
NPOrpaMmblI
padoThbI padoThI pecypcol
IHoBTOpUTENHbHO-00001IAKOIIMIT MOTYJIb Kypca XuMuM (9 kiacc)
Pa3nen 1. BemecTBO 1 XMMH4YeCKHE PeaKIUH
OCHOBHBIE
1.1 3aKOHOMEPHOCTH 3 bubmorera [JOK
' p . https://m.edso0.ru/7f41a636
XUMHUYECKUX PEAKIUN
DIEeKTPOTUTHICCKAs
19 JACCOIIHAIIHSL. 5 1 bubmuorexa [JOK
' XUMHUYECKUE PEaKIU B https://m.edsoo.ru/7f41a636
pacTBopax
Utoro no pazneny 10

Paznena 2. HemeTa bl M X COCIHHEHUS

OO01as XxapakTepucTuKa

VA-rpynmsl. A3or,

bubmuoreka [JOK
2.1 XUMHYECKHUX 3JIEMEHTOB 2
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ["anorexs
OO1as XxapakTepucTuKa
XUMHUYECKUX AJIIEMEHTOB bubmuoreka [{OK
2.2 i} 2
VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa
B P P bubmuoreka [JOK
2.3 XAMHUYECKUX 3JIEMEHTOB 5

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



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

dochop u ux
COCIUHCHUA

OOmast xapakTepuCTUKa
XUMUYECKHX JIEMEHTOB

bu6mmoreka [IOK
2.4 IVA- Y% 7 2
rp}:HHH repon A https://m.edsoo.ru/7f41a636
erMHI/II/I H Ux
COCANHCHUA

Hroro no pazneny

16

Pazgen 3. Merasjibl M UX COeIUHEHUS

OO6mue cBoiicTBa 1 bubnuotexa [JOK
METaJIJIOB https://m.edso00.ru/7f41a636
Baxneiine MeTauibl U 7 1 bu6morteka [IOK
HUX COCMHCHUS https://m.edso00.ru/7f41a636

Hroro no pazneny

8

IHoBTOpPHUTEILHO-000011IaI01IUIT MOYJ/Ib BCEro Kypca XUMHUHM

TosTopense & bu6moreka [IOK
2.1 0 34
ng :;Hne Beero kypea 1 2 https://m.edsoo.ru/7f41837c
zer https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68 5 5
YACOB I10 [TIPOTPAMME

MPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

8 KUIACC

OBPA3OBATEJIbHOM ITIPOT' PAMMBI

Ko nposepsiemoro

[IpoBepsieMble peAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeabHON

pe3yabTara IPOrpaMMbl OCHOBHOTO O0IIero 00pa3oBaHUs
1 I1o Teme: «IlepBoHavanbHbIe XUMUYECKUE TOHSITUSD)
1.1 [PACKPBIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJIa,

XUMHUYECKUN JIEMEHT, IPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, CMECh
(oTHOpOIHAS M HEOTHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
NOJIs XUMUYECKOTO 2JIEMEHTA B CO€AMHEHUH, MOJISIPHBIN 00beM, XUMHUYECKast
peaxius, KIaccuGuKaIs peakinii: peakiiuu COSIMHEHUSI, PEaKIIUN pa3IoKeHus,
[peaKuu  3aMelIeHHs, peakuu OoOMeHa, HK30- U SIHAOTEPMUUYECKUE
[peaKiuu, TermnoBoi 3G (GeKT peakiuu, pacTBOp, MaccoBasi JOJsS BeIIecTBa
(TIpo1leHTHAsT KOHIIEHTpAIUsl) B pacTBOpe

1.2 HIJUITFOCTPUPOBATD B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX IOHSATHHI U
MPUMCHATDH 9TH IOHATUA TPU OINMMCAHUHN BCHICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3 MCIIOJIb30BaTh XUMHUECKYI0O CUMBOJIMKY JJISI COCTaBICHHs (OpMYI BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUI



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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1.4

[PACKpBIBATh CMBICII 3aKOHOB COXPAHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOraapo

1.5 ONpENENATh BaJICHTHOCTh AaTOMOBRJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

1.6 KJIaCCH(PHUIIMPOBATh XUMHUYECCKHE peakiuu (10 YHCIy W COCTaBy
Y9aCTBYIOIIMX B PEAKIIUU BEIIECTB, TI0 TEIUIOBOMY YPPEKTY)

1.7 BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB

1.8 BBIYMCIISITH MAacCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa 10 (OopMylie COSTUHEHHUS,

1.9 BBIYHCIISATH MACCOBYIO JIOJTIO BEIIECTBA B paCTBOPE

1.10 MPUMEHSTHh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOMIOZICHUE, U3MEPEHUE,
MOIETTMPOBAHUE, SKCIEPUMEHT (peasibHbIN U MBICIIEHHBIN)

2 [To Teme: «BaxHennme npeacTaBUTEIN HEOPTraHUYECKUX BEIIECTB)

2.1 [PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TIOHSITUN: OKCHJI, KUCJIOTa, OCHOBAHHE,
COJIb

2.2 OTIPENIETIATh MPUHAIICKHOCTh BEIIECTB K OMPENEICHHOMY KJIAcCy COEIMHEHUM
o hopmynam

2.3 KJIaCCU(UIIMPOBATH HEOPraHUUECKHE BELIECTBA

2.4 XapaKTepru30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TTOATBEPIK/Iast OMTUCAHUE TTPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5 MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX KAUECTBEHHOT'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3JIMUHBIX YCIOBHIX

2.6 cleoBaTh ~ MpaBuiaM  MOJb30BaHMS ~ XUMHUYECKOM  TOCYIOH U
lmaGopaTopHBIM 000PYIOBAHUEM, a TaKXKE IpaBWiIaM OOpalieHHs C BEIIeCTBaMU
B COOTBETCTBUHU C MHCTPYKIUSMH T10 BBITIOJHEHUIO Ja00PATOPHBIX XUMUYECKUX
OTIBITOB T10 MOJYYEHHUIO U COOMPAHUIO Ia3000pa3HbIX BEUIeCTB (BOAOPOIa U
KHCJI0pO/1a), IPUTOTOBIICHUIO PACTBOPOB C ONpPEACICHHON MacCOBOM J0JIeit
[PACTBOPEHHOTO BEIIECTBA, MNIAHUPOBAThH U MPOBOIUTH XUMUYECKHE SKCTIEPUMEHTHI
10 pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C IOMOIIbIO HHAUKATOPOB
(;rakmyc, peHosdranenH, METUIIOPAHK U APYTHe)

2.7 MPOBOAUTDH PACUETHI 10 YPABHEHUIO XMMHUECKON peaKIuu

3 [To reme: «llepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XMMHYECKUX
snemenToB .M. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIII)

3.1 [PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: SIpO aroma,
PIIEKTPOHHBIA CIIOW  aToMa, aTOMHast opouTaib, paaunycaToMma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJIEHTHAs CBSI3b,
PIEKTPOOTPULATENBHOCTD, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJIaCCU(PHUIIMPOBATH XUMHUECKUE STIEMEHTHI

3.3 OTIMCHIBATh U XapaKTepu30BaTh TabauuHyro Gpopmy [leproandeckoii cuctemMbl

XMUMUYECKHUX 3JIEMEHTOB: pa3jinyaTh NOHATHUS «TJIaBHas nmoArpymnmna (A-rpyrnmna)»
u «nobouyHass noxarpynna (b-rpymma)y,
«MaJbIe» U «OOJIbIINE) TEPHOIbI




3.4

packpsiBaTh cMmbica [leproanueckoro 3akona (.M. Menaeneesa:
NIEMOHCTPUPOBATH MOHUMAHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX
PIIEMEHTOB OT UX NoJIokeHus B [leproanueckoil cucreme

3.5

COOTHOCUTHh  O0O3Hau€Hus, KOTOpble HUMelTcd B  Talnuue
«IIepnoanueckas cucrema xumudeckux aemeHtoB .M. MenneneeBa»
C YHCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKHX AJIEMEHTOB
(coctaB u 3apsn sapa, o0IIee YUCIIO0 JIEKTPOHOB U paclpeaeiIeHue ux 1o
PIIEKTPOHHBIM CJIO0SIM)

3.6

OIIPECACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX
COCINMHCHUAX

3.7

ONpenesiTh BHJ  XMMHUYECKOW CBSI3M (KOBaJEHTHas U MOHHas) B
HEOPraHMYECKNX COCAMHEHUAX

MMPOBEPAEMBIE OJIEMEHTBI COAEP KAHUSA

Kon

[TpoBepsieMblii 3JIEMEHT COJIEP KaHUS

HepBOHa'-IaJ'IBHI)Ie XUMHNYECKHUEC ITOHATHUSA

[Tpenmer xumuu. Posib XuMHM B )KU3HU YeJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BemecTBa. Ou3nyeckrne CBONWCTBA BEIIECTB. ATPETaTHOE COCTOSIHHE BEIIECTB

1.2

TTousare o Meromax IO3HAHMUS B XuUMHH. Yucrele BemectBa U cMmech. CriocoObl
[pa3aeyieHus: cMecei

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3TIeMEHTbI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U ci0kHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumudeckas Gopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
[MOCTOSIHCTBA cocTaBa BeulecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs
MOJIeKYIsipHasi Macca. MaccoBasi 10J1s1 XMMUYECKOT'0 AJIEMEHTa B COSTMHEHUH

1.5

KonunuectBo BeniectBa. Mosb. Momnsipaast macca. B3anMocBs3b KOIHMUECTBA, MAcChl U
4Kclia CTPYKTYPHBIX eIMHUIL BenlecTBa. PacueTsl mo popmyrnaM XMMHUYECKUX COCTMHEHHM

1.6

Du3ndecKue U XUMUYECKUE SBJICHUS. XUMUYECKasl PEaKIHsl U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB. XUMHUUYECKHE ypaBHEeHHs. Kiaccupukamnmss XaMHUIeCKIX
peakiuil (CoeAMHEeHUs, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHa)

1.7

XMMUYECKUH  OKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH TMOCYIOM, C
npaBuiaMu  paboThl B JjabopaTopud W TpUEeMaMH  OOpaIICHUs C
mabopaTOpHBIM 000PYIOBAHUEM, U3YYCHUE M OMTUCAHUE (PU3UYECKUX CBOMCTB 00Pa3IoB
HEOPraHUYECKUX BEIIECTB, HAOMOIeHHEe (U3NYEeCKUX (TUIaBJICHHE BOCKA, TasHUE JIbJa,
[pacTUpaHue caxapa B CTYIIKE, KMIICHUE U KOHJICHCAIUS BOJIbI) K XUMUYECKUX (TOPCHUE
CBEYH, MPOKAIIMBAHNE METHOMN MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTO) SBICHUH,
HaOI0/ICHUE W OMUCaHNe MMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIuil (pa3nokeHue
caxapa, B3aMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHHe THAPOKCHIA
menu (11) mpu HarpeBaHuu, B3aUMOICHCTBHE jKene3a ¢ pactBopoM coik meau (11),
M3Yy4YeHHE CITIOCOOO0B pa3JieIeHHs CMeceil (C MOMOIIBI0 MarHuTa, PUILTPOBAHKE,
BBITIAPUBAHKE, TUCTHIUIALNS, XpoMaTorpadus), IpoBEACHUE OUYMCTKUA MOBAPEHHOW COJH,
HaOI0/IeHNEe U OMUCAaHKUE PE3YAbTATOB MPOBEICHUS OIBITA, UJLUTFOCTPUPYIOIIETO 3aKOH
COXPaHEHHUs MaCChI, CO3aHUE MOJIEIeH MOJIEKY (IIapOCTEeP>KHEBHIX)

Baxxueiiine OpCACTAaBUTCIIM HCOPIraHNYCCKUX BCIICCTB




2.1

Bo3ayx — cMmech razoB. CocTtaB Bo3ayxa. Kuciopon — a1eMeHT U IpoCcToe BEIECTBO.
Haxosxaenue Kkuciiopo/ia B pupoje, Gpu3ndeckue 1 XMMU4eCKrUe CBOWCTBA (peaKkuu
ropenus). Okeunpl. [Ipumenenne kuciaopoaa. CrocoObl MOMyYeHUsT KUCIOPOaa B
mabopaTopuu U MpoMbIIUIeHHOCTH. KpyroBopoT kucinopoaa B mpupojae. O30H —
QIIOTPOIHAS MOIU(PUKAIMS KHCIOPOaa

2.2

TernoBoit 3¢ (eKT XUMHUUECKOH PeaKny, TEePMOXUMUYECKHAE YPABHEHUS, K30~ U
HHIOTEPMHUYECKUE Peakluu. TOIINBO: yrojb U METaH. 3arps3HEHUE BO3lyXa, YCUICHUE
mapHUKOBOTO 3(dexTa, pa3pyimeHre 030HOBOTO CI0s

2.3

Bomopox — »nmeMeHT M IpocToe BemiecTBO. HaxoxaeHume Boxopojaa B IIPUPOJE,
(1)H3H‘{GCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI MOJIy4YCHUH. Kuciote n
coJn

2.4

MouisipHBbIi 00beM ra3oB. PacueTsl 1o XUMUYECKUM ypaBHEHHSIM

2.5

dusnueckue cBorcTBa BoAbL. Bona kak pactsoputens. PactBopbl. HaceiieHHsle n
HEHACBHIIEHHBbIE pPAacTBOpBL. PacTBOpMMOCTH BemiecTB B BoJie. MaccoBast 1071
BEIIECTBA B pacTBOpE. XMUMHYECKUE CBOKCTBA BOBI.

OcHoBanus. Posib pacTBOPOB B IPUPOJIE U B )KU3HM YesioBeKa. KpyroBopoT BoibI B
npupoje. 3arpsa3HeHne NpUpOIHbIX BoAd. OXpaHa U OUUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coequnennid. Oxcunpl. Kinaccudukams oKCHI0B:
cosieoOpa3yronire (OCHOBHbIE, KHUCIOTHBIE, aMQOTEepHbIE) U
Hecoseo0pa3yroIue. Homenkmarypa OKCHJIOB. dusnyeckue U XUMHYECKUE
CBOMCTBa OKCUIOB. [ToydeHne okcuion

2.7

OcnoBanus. Kitaccudukanusi OCHOBaHHMIA: 1IEJI09M U HEPACTBOPUMBIE OCHOBAHHS.
Howmenkiarypa ocHoBaHMH. @U3HYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHUH.
[Tosydenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. HomeHnkmarypa kucior. @u3nyueckne U XUMHUIECKHUE
cBoiicTBa kucioT. Psig aktuBHOCcTH MeTaimioB H.H. bekerosa. [Tonydenue kuciaot

2.9

Conu. Homenkiarypa cosieil. duznueckue U XMuMUYECKHe CBOMCTBaA coJiel. [lonydyenue
coJiet

2.10

I"eneTnyeckas CBA3b MECXKIY KlTaCCaMH HCOPraHU4ECCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OTIPEICIICHUE COACPIKaHUs KUCIOPOa B
BO3/yXe, MOJy4YeHHe, COOMpaHue, paco3HaBaHUE U H3yYEeHUE CBOMCTB  KUCIIOPOJa,
HAOJIOJICHUE  B3aMMOJICHCTBHSL ~ BEIIECTB C KHCIOPOJOM U YCIIOBUS BOSHUKHOBCHHS
W TIpeKpaleHusi TOpeHus (1okapa), 03HAKOMIICHHE C 00pa3aMy OKCHJIOB M OTIUCAHKUE UX
CBOWCTB, IMOJIy4CHHE, COOMpPaHKE, PACTIO3HABAHUE U U3YUEHHE CBOICTB BOIOPOIa
(ropeHue), B3auMo ieiicTBre Bojopoaa ¢ okcuaoMm meau (1) (Bo3MoxkHO HCTIOb30BaHUE
BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIICIOBAaHHE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C pa3IMYHOM pPacTBOPUMOCTEIO,
[PUTOTOBIICHHUE pPacTBOPOB C OINPEIEIICHHONW MacCOBOM JI0JIeH paCTBOPEHHOTO
BEIECTBA, B3aUMOJICHCTBUE BOJIBI C METAIJIaMU (HATPUEM U KajbI[eM) (BO3MOKHO
MCIIOJIb30BaHME BHUAEOMATEPUANIOB), OTpEIENEHUE pPacTBOPOB KHCIOT U IIeJI0Yeil ¢
MOMOIIBI0 HHANKATOPOB, UCCIIEI0OBaHIE 00pa3lloB HEOPTraHUYECKHUX BEIIECTB Pa3IMUHBIX
KIJIACCOB, HAOJI0/IEHUE N3MEHEHUS OKPACKU WHIUKATOPOB B PACTBOPAX KUCIOT U
Iesioveid, n3yueHue B3aumoaeiicteus okcuaa meau (1) ¢ pactBopoM cepHO KUCTOTHI,
KHCIIOT C MeTallJIaMH, PeaKIfii HeUTpalnu3aluu, oJy4eHne HePacTBOPUMBIX OCHOBAHUH,
BBHITECHEHHE OJIHOTO METaJlla IPYTUM U3 PACTBOPA COJIH, PEIIEHUE IKCIIEPUMEHTAIBHBIX

3agad 1Mo TeMe «BakHelI1e K1acchl HCOPTAaHUYCCKUX COCOUHEHMIT»




3 [Tepuonnueckuii 3akoH u llepuoanueckas cucreMa XuMU4YeCKHX 3i1eMeHToB . 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINU

3.1 [lepBble MOMBITKH KiIacCH(UKAIMH XUMUYECKHX dJIeMeHTOB. [loHsATHEe O rpymmax
CXOJHBIX IEMEHTOB (ILIE€J0YHbIE U IE€JI0YHO3EMENbHbIE METAILJIbl, TAJIOTE€Hbl, UHEPTHBIE
ras3pl). DIIEMEHTHI, KOTOPbIe 00pa3yloT aM(pOoTepHbIE OKCH/IBI M THAPOKCHIBI

3.2 [Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4eCKuX aemeHToB J[. M.
MenneneeBa. KopoTkonepuoanas u JuimHHOTIEpHOAHAS (hopMbl [leprommaeckoit CuCTeMsl
xumudeckux 3eMeHToB .M. Menaeneesa. [lepnoas! u rpynmnsl. @U3M4ECKUN CMBICIT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUO/Ia U TPYIIIBI dJIEMEHTA

3.3 Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. 3oTonbl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
000J109eK aTOMOB TIepBbIX 20 xuMHUUYeckux 3eMeHToB Ilepuoanyeckoit cuctemsr JI. 1.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHHUIO B
[Iepnognueckoii cucreme J[.M. Menneneesa

3.4 3aKOHOMEPHOCTH U3MEHEHHSI paJilyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMEeTAINTMYECKUX CBOICTB MO rpymnmnam u nepuojaam. 3Hadenue [leproauueckoro 3akoHa
u [leproarueckoit cCTEMbl XUMUYECKHX 3JIEMEHTOB U1 Pa3BUTHUSI HAYKU U MPAKTUKH.
JI.11. MeHieneeB — y4eHbI U IPAKIaHUH

3.5 Xumuueckass cBsi3b. KoBaneHTHas (mossipHas | HEMoJIsIpHasi) CBS3b.
JJIeKTPOOTPULIATENHHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas CBSI3b

3.6 CreneHnb okucieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEN

3.7 XUMHUYECKUN OKCIIEPUMEHT: HW3Yy4YeHHE OOpas3IoB BEIIECTB METAJJIOB H
HEMETAIJIOB, B3aUMOJICHCTBHE TUAPOKCH/IA INHKA C pACTBOPAMU KHUCIIOT U IIEJIOYEH,
[IPOBEECHUE OIBITOB, WILUTFOCTPUPYIOIIHUX TPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
[peakuii (ropeHue, peakiny Pa3IoKeHUs, COCTUHEHNS )

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI' PAMMBI
9 KITIACC

Kox nposepsiemoro| [IpoBepsiembie peMeTHbIE Pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTENbHOM
pe3ynbTara IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs

I1o Teme: «BemiecTBo M XUuMHUYecKas peakus»

[PACKPBIBATH CMbICJI OCHOBHBIX XUMHWYCCKUX MTOHSITHM: PacCTBOP, IJICKTPOJIUTEI,
HCIJICKTPOJIUTDI, JICKTPOJIIMTUYCCKAd JUCCOIHALNA, pCaKIINH NOHHOTO O6MeHa,
KaTaJin3aTop, XUMHYCCKOC paBHOBECHUC, O6paTI/IMLIe n HCO6paTI/IMBIe pcaKkuuy,
OKHUCJIUTCIIBHO- BOCCTAHOBHUTCIIbHBIC PCAKIIUU, OKUCIIUTCIIb, BOCCTAHOBUTCIIb,
OKHCJICHUEC U BOCCTAHOBJICHUC, AJUIOTPOIINA, an)OTCpHOCTL, XUMHNUYCCKas CBA3b
(KOBaJ'IeHTHaH, HWOHHas, MeTaJIJII/I‘{eCKaH), KpUCTAJUIMYCCKAA pelieTKa, CIIJIaBhI,
CKOPOCTb XHMHUYECKOH pCaKknunun

1.2

HJUITFOCTPUPOBATD B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX IIOHSATHH U
MMPUMCHSATDH 3TH IOHATUA ITPU OTTMCAHNHU BCIICCTB U UX HpeBpaIJ_ICHI/Iﬁ




1.3

COCTaBJISITh YPABHEHUSI DJIEKTPOITUTHUECKON TUCCOIUAIIMN KUCIIOT, IeJoueh u
COJICH, TIOJTHBIE ¥ COKPAIIICHHBIC YPABHECHUS PEAKIIMii HOHHOTO 0OMEeHa

1.4 [PACKpBIBATh CYIIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM
[TOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajJaHca ITUX PeaKLMi

1.5 [IPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKLIUU

2 I[To temam: «Hemeraiuibl u ux coemuHeHUs» U «MeTauibl U UX
COEIMHEHUS»

2.1 XapaKTepU30BaTh (OMHMCHIBATh) 00IIMe U crienn(puIeckne XUMUYECKUe CBOMCTBA
[IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPK/1asi ONKUCAHUE PUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINM

2.2 COCTaBJIATh YPAaBHEHMSI pEAKLIUH, TOITBEPKIAIOIINX CYIIIECTBOBaHHE
FEHEeTUYECKOM CBSI3M MEX/1y BEILIECTBAMHU Pa3JIMYHbIX KJIACCOB

2.3 [IPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBUAX

2.4 CIIEIOBaTh  IpaBUJIaM MOJIb30BaHUS XUMHUYECKON MOCYA0H U
lmabopaTopHBIM 000PYIOBAaHHUEM, a TAaKKe IMpaBUiIaM oOOparieHus
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBITOJHEHUIO Ta00PAaTOPHBIX
XMMHUYECKHX OTIBITOB IO MOJIYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(aMMMaKa M yriaekucioro rasa)

2.5 [IPOBOJUTH pPEaKLUH, MOATBEPKAAIOIINE KaYeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOpUA-, OpoMuUA-, HOIUA-, KapOoHaT-,
dbocdar-, cunmkar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHMS, HOHBI
M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
BEILIECTB

3 ITo TeMe: «XuUMuUA U OKpYyKaroIas cpeaar»

3.1 [pPacKpbIBaTh CMBICI OCHOBHBIX Xumuueckux nousatuil: [1JIK BemecTBa; kopposust
METaJJIOB

3.2 [IPUMEHATH OCHOBHBIE OIIEPALIUU MBICIIUTEIIbHOMN ACATEIIbHOCTH — aHAJIM3 U CUHTE3,
CcpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, BBISIBICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBsI3€1 — U1 U3yYEHUS CBOMCTB BEIECTB U XMMUYECKUX PEAKIIMI; €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HA0II0/IEHUE, U3MEPEHHE, MOACTUPOBaHNE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN)

IIpoBepsieMble 3J1eMEeHTHI COACPKAHUSA

Kon [IpoBepsieMblil 37IEMEHT COACPHKAHUS

1 BemmecTBo n xummndeckast peakuus. IloBropenue

1.1 ITepnoanueckuit 3akoH. [lepuoanueckas cuctema XUMHUECKUX diemMeHToB J1.1.

MeHneneena. CTpOCHI/Ie dTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHUH CBONCTB XUMHYECKUX
PJIICMCHTOB IICPBLIX TPCX NMECPUOAOB, KAJIHA, KaJIbIIUA U UX COCOUHEHUN B
COOTBCTCTBHUHM C  IIOJOXKXCHHUCM  OJICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM
MX aTOMOB




1.2

CTpoeHue BelecTBa: BUIbl XUMHUUECKOU CBSI3U. TUIBI KPUCTAIUTMYECKUX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U BUAA XUMUYECKOU
cBsi3u. Kiaccudukaiius 1 HOMEHKIIATypa HEOPraHUYEeCKUX BEIIECTB (MEXKIYHAPOHAS U
TpUBHAJIbHAS ). XUMHUYECKHE CBOIMCTBA BEIIECTB, OTHOCAILIUXCS K Pa3IUYHbIM KJIaccam
HEOPraHUYECKUX COCAMHEHUM, TEHETUYECKAasl CBA3b HEOPraHUYECKUX BEILIECTB

1.3

Knaccupukanuss XUMHUYECKUX pPEAKUUH MO pPa3M4HBIM IpHU3HAKaM (TI0 YMCITy U
COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P HEKTY, 10 U3MEHEHHUIO
CTEINIEHEW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH, 10 YYacCTHIO
KaTajau3aTopa). DK30- U dHAOTEPMHUUECKUE PEAKIMU, TEPMOXUMUYECKUE YPaBHEHHUS.
[loHsATHE O CKOPOCTH XMMHUYECKON PEAKIINH

1.4

[TonsiTHe 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKHX peakuusx. [Tonsrue o
TOMOT€HHBIX U T€TepPOreHHbIX peakiusax. [IoHsATHe 0 XUMHUYECKOM PaBHOBECHH.

@DakTophl, BIMSIIOIIME HAa CKOPOCTh XMMUYECKOW PEAKIMH U MOJIOKEHNE XUMUYECKOTO
[paBHOBECHS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE pCaKknuuu, BHCKTPOHHBIﬁ OaJlaHC OKUCIIUTEIBLHO-
BOCCTaHOBUTENBHOM peakiuu. CocTaBieHNne YPaBHEHUN OKUCIUTEIBHO -
BOCCTAaHOBUTEJbHBIX PEAKIUi C UCIOIb30BAaHHUEM METO/1a AIEKTPOHHOTO OanaHca

1.6

Teopust AJIEKTPOJIMTUYECKON JTUCCOLMAUN. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTI/IOHBI, AHHUOHBEI. MeXaHI/I3M aucconuanmu BEUICCTB C paSJ'II/I'-IHI)IMI/I BUIaMun
XUMUYecKoH cBsi3u. CrerneHpb aucconuanuy. CUIIbHBIE U clIa0bIe AJIEKTPOJIUTHI. Peakimnm
MOHHOTO OOMEHa. Y CJIOBUS MMPOTEKAHUs PEaKIIUii HOHHOTO OOMEHa, MOJTHBIC U
COKpAIllCHHbIE HOHHBIE YpaBHEHUA peakiuii. CBOWCTBA KUCJIOT, OCHOBAHUH U COJIEH B
CBETE MPEACTABICHUN 00 AIEKTPOIUTHICCKON aucconnanyu. KadecTBeHHbIE peakiiy Ha
roHbl. [loHATHE O THIpOIN3E COEH

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJCSIMA KPUCTAJUIMIECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — META/NIOB U HEMETALIOB (rpaduTa U aimasa), CII0KHBIX
BENICCTB (XJIOpHUIA HATPUs); UCCIICI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JCUCTBHS pa3IMYHBIX (PAaKTOPOB; UCCIICAOBAHUE FIEKTPOIPOBOJIHOCTH PACTBOPOB
BEIICCTB, MPOIIecca TUCCOIMALINN KUCIIOT, MeJI0Yei u coJieil (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPUATIOB); TPOBEJACHUE OIBITOB, WILTFOCTPUPYIONIUX PU3HAKA TPOTCKAHUS
[peakIrii HFOHHOTO 0OMeHa (0Opa3oBaHue OcaiKa, BhIICIICHUE Ta3a, 00pa30BaHUE BOJIbI);
OTIBITOB, HJUTFOCTPUPYIOIIHUX IPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUN
(ropeHue, peakiuy pa3jioKeHUs, COCTMHEHHMS); PACIIO3HABAHUE HEOPTaHUYECKUX BEIICCTB
C IIOMOIIbIO KAUECTBEHHBIX PEaKIMil Ha HOHBI; PEIICHUE 3KCIIEPUMEHTAILHBIX 33124

HemeTanisl 1 MX COEIUHEHUS

O6ma51 XapaKTCPpUCTHUKA I'aJIOTCHOB. Ocobennoctu CTPOCHHUA aTOMOB, XapPaKTCPHLIC
CTCIICHU OKHCJICHHA. CTpOCHI/Ie u (1)1/131/111601(1/16 CBOMCTBA IMPOCTHIX BEHIECCTB — I'aJIOI'CHOB.
XMMHUYECKHE CBOMCTBA Ha mpuMepe Xjaopa (B3aHMOﬂeﬁCTBHC C MCTaJlllaMH, HCMCTAaJlJIaMH,
menoanH). XJ'IOpOBO,[LOpOI[. Constnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, TMOJIy4YCHHUC,
MPUMCHCHUC. I[eﬁCTBHe XJIopa U XJIOpOoBOAOPOAa HA OPraHU3M Y€JIOBCKA. Baxwueiimue
XJIOPUABI U UX HAXOXKICHUC B IIPUPOJC




2.2

OOmas xapaktepuctuka 3meMeHToB VIA-rpymmel. OCOGEHHOCTH CTPOCHHUS! aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GuU3nvecKrue CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOPOJIa M Cephl. AJUIOTPOIHBIE MOAN(UKAIIMH KHCIOPOIa U cepbl. XUMUYECKHE
cBolicTBa cepbl. CepoBOJOPO, CTPOCHUE, (DU3HMUECKHUE U XUMUYECKHE CBOHCTBA. OKCUABI
Cephl KaK MPEJICTABUTEN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, (prusndeckue u
XUMUYECKHE CBOMCTBA (00IIME KaK MTPEICTaBUTEINS Kacca KUCIOT U CIen(UIECKHUE).
XUMUYECKHe peakium, JeKallrue B OCHOBE MPOMBIIIIIEHHOTO CrI0co0a MOoTydeH s CEpHOI
kucinoTel. [Ipumenenue. Conn cepHON KUCIIOTHI, Ka4eCTBEHHAs peakius Ha Cynb(aT-1oH.
HaxosxieHne cepel 1 ee COeAMHEHUH B IPUpOoe. XUMUYECKOE 3arpsI3HEHNE OKPYXKaroIen
Cpebl COEAMHEHUSMHU Cepbl (KUCIIOTHBIE 105K]U, 3arpA3HEHHE BO3/lyXa U BOJIOEMOB),
CrI0COOBI €ro Mpe0TBPAIICHUS

2.3

OO61as xapakrepuctuka 3neMeHToB VA-rpymbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEeHMs. A30T, pacnpoCTpaHEHUE B IMPUPOJE,
(du3znueckue M XxuUMHuYeckue cBoiicTBa. KpyroBopor azora B mpupone. AMMHAK, €TO
(bu3znuecKkue 1 XuMHUYEeCKHe CBOWCTBA, NOJy4eHne U mpuMeHeHne. CoJin aMMOHHUS, UX
(u3nueckne 1 XuMHUYEeCKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbI
aMMOHMSL. A30THasl KUCJIOTa, €€ MoJIlyuyeHue, PU3nYecKrue 1 XMMUYECKHe CBOMCTBA (001ue
KaK MpeICTaBUTENS Kacca KUCIOT U crienududeckue). Mcnoap3oBaHue HUTPATOB U
CoJiell aMMOHHS B KaUYeCTBE MUHEPAIbHBIX y100peHui. XUMHUECKOe 3arpsi3HeHNe
OKpY’KaloIllel Cpelibl COeAMHEHUSIMHU a30Ta (KHCIOTHBIE JI0K]U, 3arpsi3HEHNE BO3/yXa,
MOYBBI U BOJIOEMOB)

2.4

docdop, ajutoTporHble  Momudukamuu  docdopa, buzndeckue u
xumudeckue cBoiictBa. Oxeun docdopa (V) u dbochopnas kuciora, Gusndeckue u
XUMUYECKHUE CBOMCTBA, moirydeHne. Mcmonp3oBanue GocharoB B KauecTBE MUHEPATBHBIX
ynoOpeHuit

2.5

O6mr1as xapakrepuctuka 31eMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUS. YTIIEPO/I, aJUIOTPOITHBIC MOIU(DUKAIIHH,
[pacripocTpaHeHue B Ipupoe, GU3NIECKUe U XUMHIECKHE CBOMCTBA. AJICOPOITHs.
KpyroBopoT yrieposa B npupojie. OKCUIbl yriaepoaa, ux (pu3nuecKkrue u XMuMUIeCKre
CBOWCTBA, ICHCTBUE HA KHUBBIC OPTaHU3MBbI, ITOJyICHHE U IPUMEHEHHE. DKOJIOTUICCKHE
MpoOJIeMBbl, CBsI3aHHBIC ¢ OKCHIOM yriiepona (1V); runoresa riio6aibHOTO MOTEIIICHUS
KIIMMaTa; TapHUKOBBIN 3((eKT. YTOoIbHAs KUCIIOTA U €€ COJIU, X (PU3UYECKHEe U
XUMUYECKHAE CBOMCTBA, MOJTyYeHHEe U puMeHeHue. KadecTBeHHast peakiusi Ha
KapOoHaT-uOHBL. cmonb3oBaHre KapOOHATOB B OBITY, MEJUIIMHE, IIPOMBIIIICHHOCTH H
CEIIbCKOM XO3SICTBE

2.6

HepBOHa‘IaJ'ILHLIC ITOHATHUSI 00 OPraHUYCCKUX BCIICCTBAX KAK O COCANMHCHUAX YIJICpOJa
(MeTaH, 9TaH, 3THUJICH, AlICTUJICH, 9TAHOJI, INIMICPUH, YKCYCHaA KI/ICJ'IOTa). Hx coctaB u
XUMHUYCCKOC CTPOCHHC. ITonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: XXHUPAX, 6CJ'IK8.X,
YIJICBOAAaX — U UX POJIM B JKU3HH YCJIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO OPIraHUYCCKUX U
HCOPIraHUYCCKUX COCJIMHECHU

2.7

KpemHumii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, IOJyYEHHE U
npumenenune. CoelMHeHUs! KpeMHUs B ipupoe. OOmre npeIcTaBIeHus: 00 OKcuzie
kpemHuus (1V) u kpeMHueBoit kuciore. CHIMKATHI, UX UCTIOJIB30BaHUE B OBITY, MEUIINHE,
MPOMBIIUICHHOCTH. BakHEHIIne CTpOUTENbHBIE MaTEpUAIIbl: KEPaMHKa, CTEKJIO, [IEMEHT,
0eToH, xene300eToH. [Ipobnembl 6€30MacHOT0 UCMOIB30BaHUS CTPOUTEIBHBIX
MaTepHaloB B MOBCEIHEBHOMN KU3HH




2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB
COJITHOW  KHUCIIOTBI; TPOBEJCHHWE KAaYEeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U
HaO0JI0IeHUE IPU3HAKOB UX MPOTEKAHMSI; OTIBITHI, OTPaXKaolHe (PU3NIecKre u
XUMUYECKHUE CBOMCTBA TaJIOT€HOB U MX COCTUHEHUH (BO3MOKHO HCIIOJIb30BaHHE
BHJICOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3liaMu XJIOPHUJIOB (TAIOTCHUIOB);
03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COEMHEHUSAMU (BO3MOYKHO HCII0JIb30BAHNE
BHIEOMAaTEpHUasIoB); HAOIIOJEHUE TIpoliecca OOYTIIIMBaHUs caxapa Mo/ IeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; H3y4eHNE XUMHUECKUX CBOMCTB pa30aBIeHHON
CepHOI KHUCIIOTHI, TPOBEICHHE KAYeCTBEHHON peakUuu Ha Cylb(ar-uoH U
HaOJI0/IeHUE MTPU3HAKa €€ MPOTEKAHUs; 03HAKOMIICHHE C (PM3HMUYECKUMH CBOMICTBaMU
a30Ta, pochopa 1 UX COeTMHEHUH (BO3MOKHO UCIIOJIb30BAaHUE BHICOMATEPUAIIOB),
00pasiamu a30THBIX U (OoCHOPHBIX YAOOPEHUH; OTydeHHEe, COOMpaHue, paclio3HaBaHUE
W M3y4eHHE CBOWMCTB aMMHUaKa; IPOBe/IeHNE KaYeCTBEHHBIX PEaKIii HA HOH aMMOHUS U
(bocdar- nOH 1 N3ydeHNE TPU3HAKOB MX MPOTEKAHMS, B3aUMO/ICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIbIO (BO3MOKHO MCIIOJIb30BaHHE
BUJIEOMATEPUANIOB); U3yYEHHE MOJIeNIel KPUCTAJUIMYECKUX PEIIEeTOK anMasa, rpadura,
(dynnepeHa; 03HaKOMJICHUE C TIPOIIECCOM aJcOpOIMi  pPacCTBOPEHHBIX  BEIECTB
AKTHBUPOBAHHBIM  YIJIEM M YCTPOWCTBOM NPOTHBOTA3a; TOJyYeHHE, COOHMpaHwme,
[pacrio3HaBaHUe U M3y4EHUE CBOMCTB YIJIEKHCIIOTO r'a3a; MPOBEICHIE KaUeCTBEHHBIX
[peaKmmii Ha KapOOHAT- U CHIIMKAT-HOHBI ¥ N3yYeHHE IPU3HAKOB MX MPOTEKAHUS;
03HAKOMJIEHHE C ITPOYKIMEN CUIIMKATHOW MPOMBIIUIEHHOCTH; pELIEHUE
PKCTIEPUMEHTATBHBIX 33134 10 TeMe «BakHeWIne HeMeTauTbl ¥ MX COSANHEHHUSD)

MeTamisl ¥ UX COCIUHCHUA

00111251 XapaKTePUCTHKA XUMUYECKHUX FIEMEHTOB — METAJUIOB HA OCHOBaHUH UX
nojioxkeHuss B llepumoamdeckoir cucreme xumuueckux sneMeHToB [[.W. MeHnneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTaIoB. MeTamndeckas CBsI3b U METaJIINYECKast
KpHUCTAJUIMYECKas pelIeTKa. DJICKTPOXUMUYECKUH Psil HAIPSHKEHUH METAJIJIOB

3.2

duszndecKkue 1 XMMUYECKHE CBOMCTBA MeTauioB. O0IIHe CIOCOOBI MOTYICHHS METAIIOB.
[ToHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBbl
(CTasib, YyryH, IIOPATIOMHUHHMN, OpPOH3a) M KX IPUMEHEHHE B OBITY M TIPOMBIIINICHHOCTH

3.3

[[{eounHbIe METaJLIBI: TIOJIOXKEHUE B [lepruoanueckol cucteMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpOCHHUE UX aTOMOB; HaxOXJeHHE B mpupoje. Puznveckue
M XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCHUIbI ¥ THIPOKCHIBI
HaTpus U Kanus. [[puMeHeHre MIeIOYHBIX METAUIOB U UX COCTUHEHUN

3.4

[lle1ouyHo3eMeNnbHBIE  METalbl MarHuii W KaJdbUH: MOJIOKCHUE B
Ilepuoanueckoit cucteme xumudeckux 3neMmeHToB J[.1. MeHneneeBa; ctpoeHne ux
ATOMOB; HaXOKJIeHHE B npupoae. Guznueckne U XMMUUECKHUE CBOMCTBA MarHus 1
KaJbIKs. BaxkHelmme coemMHeHNs KanbIus (OKCHI, TUAPOKCHI, COJIN). JKeCTKOCTh BOJIbI
1 CIIOCOOBI €€ yCTpaHeHUs

3.5

AIIOMHUHHUI: TIOJI0KEHUE B HepHOHquCKOﬁ CUCTEMC XUMHNYCCKUX DJICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUEC aTOMA; HAXOXKJACHUC B IPUPOIC. DuznyecKue U XUMHUYECKHUE
CBOMCTBA aJIlOMUHUS. AM(I)OTCpHBIe CBOIMCTBA OKCHJA U THAPOKCHU A aJIlOMUHUS

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMuueckux snnemMeHToB J[. 1.
MeHnpeneeBa; CTpOSHIE aTOMa; HAXOXKJeHHE B pupoae. PU3ndecKre U XUMHUUECKHe
cBolicTBa xkene3a. Oxcuabl, ruapokcuabl u comu xkenesa (I1) u sxxenesa (1), ux cocras,
CBOMCTBA U MOJIy4YeHUE




3.7 XUMHUECKUH OSKCIIEPUMEHT: O3HAKOMIICHHE C 00pa3laMi METAJJIOB U CIIABOB, UX
(bU3MUECKUMU CBOWCTBAMU; U3YyUCHHE PE3YIbTATOB KOPPO3HH METAILIOB (BO3MOXKHO
MCII0JIb30BaHNE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCH/IA KATbIUsS U
HATpHsI ¢ BOJOH (BO3MOXHO MCIOJIb30BaHNE BUICOMATEPUAIIOB); HCCIICIOBAHNE CBOHCTB
PKECTKOU BOJIBI; TIpoIlecca TOPEHUS JKeJie3a B KUCIOPOie (BOZMOKHO UCTIOIb30BAaHUE
BHJICOMATCPUAIIOB); TIPU3HAKOB TPOTCKAHWS KAa4YeCTBEHHBIX PEAKIUil Ha MOHBI
(Maruusi, KaJblins, aTIOMUHES, ITHHKa, xene3a (11) u xenesa (1), menu (11); nabaronenue
W OTIMCAHUE TIPOIECCOB OKPAIIMBAHUS TUITAMCHA MOHAMU ~ HATpHsl, Kaluusl W
KambIss  (BO3MOXKHO  HWCIIOJIB30BAHUE BUICOMATEPHAIIOB); MCCIIETOBAHUE aM(OTEPHBIX
CBOWCTB T'MIPOKCH/IAa AITFOMUHISI U TUPOKCH/IA [IMHKA; PEIICHUE YKCIIEPUMEHTATBHBIX
3agad 1o reme « BaxHenme MeTamibl M UX COSAMHEHUSD)

4 XHUMHS ¥ OKPYKAOILAsl cpenia

4.1 HoBble MaTeprainsl M TEXHOJIOTHH. BemecTsa u MaTepralibl B IOBCEAHEBHOMN KU3HU
YeoBeKa. XUMUs U 3I0pOBbe. be3onacHOe NCIIOIb30BaHNUE BEIIECTB U XMMUYECKUX
peakuii B ObITy. [lepBas momols Npyu XUMUYECKUX 0XKOTaX U OTPABICHUIX

4.2 (OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XMMHUYECKOE 3arpsI3HEHNE OKPY/KAFOIIEH Cpe/ibl
[TJIK. Ponb xuMHHU B pelIeHUH 3KOJOTHYECKUX pobiieM. [IpupogHbie HCTOUHUKH
YTJI€EBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HEPTh), NPOAYKTHI UX MepepabOTKH, UX POJIb B
OBITY U TPOMBIIIJIEHHOCTH

4.3 XUMUYECKUN D3KCIIEPUMEHT: HU3ydeHHE 0Opa3loBMaTepHalioB (CTEKJIO, CIUIABbI
METaJlJIOB, MOJIMMEPHbIE MaTEPUAIIbI)

HPOBEPHEMI;I]% TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIBHOMU ITPOT'PAMMBI U ITPOBEPSIEMBIE 9JIEMEHTBI COAEP KAHUSA
10 kaacca.

JlanHble TpeOOBaHUA K pe3yJbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI M 3JIeMEHTHI cojepKaHus 8-9 KJIaccoB MOBTOPHO M3Y4YaKOTCs B
Kypce 10 ki1acca, mo3ToMy McnoJb3ywrces koauduxkarops! 8,9 Kiaccos.

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O ITPOLHECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI51 YYHEHUKA

1. Pymsutuc I'.E. Xumus: 8 ki.: yue6. s obmeoOpaszosat. Yupexaenuit / I'.E. Pymsutuc, @.I.
®enpamad. — M.: [Ipocsenienue.

2. Pymsurtuc I'.E. Xumus: 9 ki.: yue6. 1is oOmeodpaszosar. Yupexaenuii / I'.E. Pynsutuc, ®.T.
®enpaman. — M.: [Ipocsenienue.

3. Tapa H.H. Xumus: 3agaunuk ¢ «momouaukom»: 8-9 knaccsl / H.H. I'apa. — M.: [IpocBemenue.

4. Xumus, 8 xnacce/ I'abpuensn O.C., Octpoymos W.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narensctBo «lIpocBemenne»

5. Xwumus, 9 xknacc/ I'abpuensa O.C., Octpoymos W.I'., Cagkos C.A., AKIHOHEpHOE 00IIECTBO
«M3narensctBo «lIpocsemenne»
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METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Pymsutuc I'.E. Xumus: 8 ki1.: yue0. ans obuieoopazosar. Yupexnenuit / I.E. Pymsuruc, ©.I.
®enpamad. — M.: IIpocBenienue.

Xumust: 8 KIL.: SJIEKTPOHHOE MPHIIOKEHHUE K yIeOHUKY.

Pymutuc I'.E. Xumus: 9 ki.: yue0. aus odbmeoopazosar. Yupexnenuit / I.E. Pymsuruc, ©.I.
®enpamad. — M.: [IpocBenienue.

XuMus: 9 KIL.: 2JIEKTPOHHOE IIPUJIOKEHUE K YUEOHUKY.

I'apa H.H. Xumus: 3a1aqauk ¢ «noMommHUKOM»: 8-9 kimaccer / H.H. 'apa. — M.: [IpocsenicHue.
Panenkuit A.M. Xumust: qunaktndeckuii marepuai: 8-9 kir. / A.M. Pageukwuii. — M.:
[Ipocsemenue.

Boposckux T.A. Tectsl o xumuu. [lepBoHauanbueie Xxumudeckue noHsatus. Kucnopoa. Bogopo.
Bona, pactBopbl. OCHOBHBIE KJIACCHI HEOPTaHUYECUX COeAMHEHU: 8 KII.: K yueOHuKky [.E.
Pymsutuca, ®@.I'. ®enpamana «Xumus. 8 kinace». — M.: U3gatenbcTBo « IK3aMeH»

Boposckux T.A. TecTsl o xumuu. DieKkTpoaauTudeckas aucconuanus. Kucinopon u cepa. A3ot
u pochop. Yraepon u kpemuuit. 9 kinace: k yaueouuky ['.E. Pymzutuca, ®.I'. denpamana «Xumus.
9 xnaccy. — M.: U3natenbectBo «OK3aMeH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. http://www.edu.ru — ®enepanbHbie 00pa3oBaTeIbHBIC PECYPCHI IS 00IIEro 00pa3oBaHust/

. https://educont.ru/ - Karamor mudpoBoro o6pazoBaTeIbHOTO KOHTEHTA.

. http://school-collection.edu.ru/ - Enunast komnexiust nudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DIIEKTPOHHBIN YICOHHK.

. http://hemi.wallst.ru/— O6pa3oBaTenbHbBIN CAaNT IS IKOJIBHUKOB 10 XUMUHU

. http://him.1september.ru - I'azera «Xumust» 1 caiit i yuurens «5 Uy Ha ypOK XUMHUN

. http://experiment.edu.ru - EctecTBeHHO-HAYYHBIC SKCIICPUMEHTHI: XUMUS. Kosekiust

Poccuiickoro o6mieo0pa3zoBaTea»HOTO TopTaja
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. https://rosuchebnik.ru/ -"TIpocsemenue" Kopnopanus Poccuiickuii yueOHUK



