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1. HOSACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XHMMHUM Ha YPOBHE OCHOBHOTIO 0OIIEro oOpa3zoBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTEIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peiepaibHON padoueil mporpaMMbl BOCIIUTAHUS
C Yu€TOM KOHLEMIMU MpernojiaBaHus ydyeOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepanvu ¥ OpUEHTHpOBaHA Ha
peanu3aluio B IEHTpe 0Opa30BaHUsl E€CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HarpaBlieHHocTe «Touka pocrta», co3ganHoro Ha 6aze MKOY COII Ne 5 r.
Maiickoro ¢ 1enbl0 pa3BUTUA Yy  OOydYaromuxcsi €CTECTBEHHOHAYYHOM,
MaTeMaTU4YeCKOH, MHPOPMAIIMOHHON TPAMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO
U KPEATUBHOT'O MBIIUICHHUS, COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW HAIpPaBICHHOCTH, a TaKXe JJis1 NPaKTUYeCKol OoTpaboTKu
y4eOHOT0o MaTepuala o yueOHoOMy IpeaMeTy «XUMUsD.

[Iporpamma mo XuMuU Aa€T MOPEACTABICHUE O LENAX, OOUIed CcTpaTeruu
0o0yueHHUs, BOCHUTAHMUS U Pa3BUTUSA OOYYAIOUIUXCS CpPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET o0s13aTeNbHOE MpeIMETHOE COJIepKaHuUe,
MpeayCMaTpUBACT paclpe/ielieHue €ro Mo KilaccaM U CTPYKTYpUPOBAaHHE 10
pazjieliaM M TeMaM MpOrpaMMbl IO XHUMHH, ONPEACNSICT KOJUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTHKU COZIEpKAHUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh  M3YYEHHS XHUMHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO  MpOIlecca, BO3PACTHBIX
0COOCHHOCTEH  OOydJarommxcs, OIpeaeiaseT BO3MOXHOCTH  IpeaMeTa I
peanu3anyu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TPeOOBaHHM K
pe3yJibTatam oOy4YeHHUs XMMHM Ha YPOBHE II€JIeM M3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATEILHON JIESITEIBHOCTH OOy4YarolIerocsi Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUWE XWMHUHU CIYKUT OCHOBOW sl (OPMUPOBAHMS MHPOBO33PEHUS
0o0yy4aromierocs, €ro MpeACTaBICHUNA O MaTepUaJIbHOM E€IUHCTBE MHUpPA, BAKHYIO
posib urparoT (GopMHUpyeMble XHMHUEH MPEJCTABICHUS O B3aUMOMPEBPAIICHUIX
SHEPruu MW 00 HBOJIONMHM BEIIECTB B MPUPOJE, O MyTAX PEIICHUs TrI00aTbHBIX
mpoOJieM yCTOMYMBOIO Pa3BHTHS YEIOBEUECTBA — CBHIPbEBOM, JHEPrEeTHUYCCKOM,
MUIIEBOM M 9KOJIOTUYECKON 0€30MacHOCTH, MPoOIIeM 3[paBOOXpaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JIJIT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHUE MBINUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
0o0y4aromMXxcsi, HABBIKOB WX  CAaMOCTOSITEIBHOM  yuyeOHOW  JesSTeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM KHU3HH, TaK U B MPO()ECCUOHATBHOM AeATEILHOCTH;



3HAKOMHUT CO CHeUU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsJa HA €IUHCTBO MPUPOJBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyUaIOIINXCS;

CrocoOCTBYyeT (OPMHUPOBAHUIO TICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTHUYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHble HampaBCHHWS B OOYYECHWH XUMHUU OOCCIEUYHBAIOTCS CHEIUPUKON
colepkaHusi  y4eOHOro  TpeIMeTa, KOTOPbIM  SIBISIETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpaKEHHUEM 0a30BOM HAyKH XMUMHH Ha ONpPENeNIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IEPBOHAYAIBHBIX TOHITHH XHUMHH, OCHOB
HEOPraHMYECKOM XMMHM W  HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX [OHATHIA
OPTraHUYECKON XUMHH.

CrtpykTypa cojepkaHus NporpaMMbl MO0 XUMHHU C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOT0 Tojaxoja K e€ m3ydeHuro. ConepKaHUE CKJIAAbIBAETCS M3 CUCTEMBI
MOHATUN 0 XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUM O XUMHUUYECKOM
peakiuu. OO0e 93T CUCTEMBbI CTPYKTYpPHO OpraHU30BaHbl 1O IPUHIUILY
MOCJIEIOBATEILHOIO Pa3BUTUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IPEACTABICHUIM
Pa3HOro YpOBHSL:

aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnognueckoro 3akona /[{. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

YYEHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX.

TeopeTndueckue 3HAHUS PACCMATPUBAIOTCSI HAa OCHOBE JMIIUPUUYECKHU
MOJIyYCHHBIX U OCMBICIEHHBIX (PaKTOB, PA3BUBAIOTCS TMOCIEIOBATENBHO OT OJHOTO
YPOBHS K APYTOMY, BBITOJIHSISI PYHKIIMH OOBSICHEHUS] U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI U BO3MOXXHOCTEH MPaKTUUECKOTO MPUMEHEHUS U MOTYUYCHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CIOCOOCTBYET  (HhOPMHUPOBAHMIO
MPEACTABIICHNUS] O XUMUYECKOW COCTABIISIIOLIEH HAYYHON KapTUHBI MUPA B JIOTHUKE €€
CHUCTEMHOM MPUPObI, IECHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAHUIO M METOJaM
MO3HaHUs B Hayke. M3yueHue XMMHUM TPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3
paHee M3yYEHHBIX y4eOHbIX TpeameToB: «Okpyxarommii mupy», «buonorus. 57
KJ1accb» U «Pusuka. 7 Kmacey.

[Ipy w3ydeHHMH XUMUU TPOUCXOIUT (HOPMHPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XHUMHYECKUX
3HAHUU — BaXKHEUIIMX (PaKTOB, MOHATHN, 3aKOHOB M TEOPETUUYECKUX IMOJOKCHUH,
JOCTYIHBIX O00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B
NpUOOIIEHUM K Hay4YHbIM MeETOJaM I[IO3HaHWsA TMpPU HU3YYEHUU BEUIECTB U
XUMUYECKUX PEaKInid, B JOPMUPOBAHUYN U PA3BUTUH MTO3HABATEIBHBIX YMEHUN U UX
OpUMEHEHUM B y4eOHO-TIO3HABATENBHOM U y4yeOHO-HMCCIIeOBATEIbCKOMN
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NeSTEIbHOCTH, OCBOEHHUM TMpaBUJl 0E€30MacHOro OOpallleHusT C BEUIECTBAMU B
[MOBCEJHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs BAKHOE
3Ha4Y€HHE MPUOOPENH TaKUE LU, KAK:

dbopMHpOBaHWE WHTEUICKTyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO pEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

HalpaBJICHHOCTb ~ OOy4YeHHss  HAa  CUCTEMaTHYeCKoe  MpHUOOIEeHUE
oOydJaroumxcsi K CaMOCTOSITEJIbHOM TO3HABaTEIbHOM JAESTENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHMs, (OPMUPYIOIMIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUHY;

oOecrieyeHue yCJIOBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0Yy4YarOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATENHHOCTH, TMO3HAHMS U CaMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTCHIINM), MMEIONMINX YHHBEPCATLHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JACSITCIBHOCTH;

dbopmupoBanue  oOmed  (QYHKIHMOHATBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YyMEHUH OOBSICHAT, W OICHHUBATH SIBJICHUS
OKPYIKAIOIIET0 MHpPA, HCIIOIB3YsS 3HAHWS W OIBIT, MOJIYYEHHBIC MPH H3yYCHHUH
XUMUH, TPUMEHSATh UX TIPU PEIICHUH TPOOJIEM B TTOBCETHEBHOMN KU3HHA M TPYIOBOM
NEeSATENbHOCTH;

dbopmupoBaHre y 00y4aromuXcsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUH Il BHIPAOOTKH SKOJOTHYECKU I1€JIeCO00pa3HOro
noBeZIcHUSI B OBITY W TPYAOBOW JESATEIBHOCTH B IEISAX COXPAHEHUS CBOETO
310pOBbS U OKPYKAIOLIEN TPUPOTHOMN CPELBI;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHMSI 00II€YeIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY PO uIIs U HAMTPABIEHHOCTH JIaJIbHEUIIIETO O0yUYEHU .

OOmiee 4YMCIO YacoB, OTBEACHHBIX [IJIi H3YyYCHUS] XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

2. COAEP’)KAHUE OBYUEHMUA
8 KUIIACC

IlepBoHava/ibHbIE XUMUYECKHE TIOHATHS

[Ipeametr xumun. Posib XMMHM B )KU3HU YE€JIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecTBa. Pdusnyeckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeETOMAaxX MO3HAHUS B XMMHUHU. YMCTBIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHus: CMecei.

ATOMBI ¥ MOJEKYJbl. XUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHYECKUX
snemMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas hopmysa. BaneHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs atoMHas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasA Macca. MaccoBasi JoJIsl XMMHUYECKOTO JIEMEHTA B COCTUHEHUH.



KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €OWHUI] BemecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NUecKue U XUMUYECKUE SIBICHUS. XUMUUYECKasi peakiusi U €€ Mpu3HaKu.
3aK0H COXpaHEHMsI MAacChl BEIIECTB. XWMHUYEeCKHWe ypaBHeHms. Kiaccudukamms
XUMUYECKUX PEAKIUN (COETMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBmiiaMu pabOThl B JlabopaTopuu U
npuémamu oOpanieHusi ¢ JabopaTOpHbIM O0OpPYJIOBaHUEM, U3YUCHHE M ONHMCAHHE
¢u3nuecKuX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIECTB, HaOJ0/IeHHE
¢usnueckux (TUIaBJICHME BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIUsl BOJAbI) M XUMUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE
Me/JHOW TPOBOJIOKH, B3aMMOJEHCTBHE MeJla € KHCJIOTOH) SIBJIEHMH,
HA0JII0JleHle W OIMCaHHE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX pPeakiuil
(pa3noxeHue caxapa, B3aUMOJICWCTBHE CEPHOM KHUCIOTBHI C XJIOPHIOM Oapus,
paznoxxkenne ruapokcuaa menu (Il) mpu HarpeBanuu, B3auMMOJIEHCTBHE Kelle3a C
pactBopoM cosiu meau (Il), uzyuenune crnocoOOB paszienieHusi cMeceil: ¢ TOMOIIbIO
MarHuta, (GUIBTPOBAHMWE, BBIIAPUBAHHWE, JUCTWUISALUS,  Xpomarorpadusi,
MPOBEJICHUE OYUCTKU MOBApPEHHOM COJIM, HAOJIOJICHHE W OINHUCAHUE PE3yJIbTaTOB
MPOBEJICHUS OIbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHUE
MojieNiel MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

BaxxneHue npeacTaBUuTe M HEOPraHUYECKHUX BELIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 3Ja€MEHT W mpocToe
BelecTBO. Haxoknenue Kuciopojna B TpUpoe, (U3MYECKHE W XUMHUUYECKHE
cBoiictBa (peakuuu TropeHus). Oxcunbl. [lpumenenue xucnopona. CrocoOsbl
MOJIy4eHHsI KUCJIOpoJa B Jlabopatopuu | MpoMmbinieHHOCcTH. Kpyrosopor
KHciopoa B mpupoze. O30H — ajuioTpornHas MoguUKaIus KUCaopoaa.

TennoBoli 3(PeKT XUMUYECKON pEeaKUuu, TEPMOXUMUUYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHUE TapHUKOBOTro 3 (PekTa, pa3pyieHne 030HOBOTO CJIOS.

Bopopon — snemenT u mpoctoe BeuniectBo. Haxoxxknenue Bojgopoaa B
npupoje, Pu3ndecKue U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE, CIIOCOOBI MOTyYCHUS.
Kucnote! u conm.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOoAbl. Boma kak pactBoputelb. PacTBOpEL.
HacelllleHHBIE ¥ HEHACBHIIIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10751 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupoJie U B KU3HHU yeloBeKka. KpyroBopoT BOAbI B MPUPOJIE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHbIE,  KHCIOTHbIE, aM(OTepHbIE) H
HecosieoOpaszyromme. Homenknarypa oxcugoB. @Dusnyeckue HU XUMHUYECKHE
cBoMcCTBa OKCUAOB. [losryueHrne OKCUI0B.



OcHoBanusi. Krnaccudukanuss ocHOBaHUM: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHuA. HomeHnkimatypa ocHoBaHuil. PHU3WYECKHE U XUMHYECKHUE CBOKCTBA
ocHoBaHuU. [loryueHre OCHOBAHUM.

Kucnotel. Knaccupukanus kucnor. Homenknarypa kucnor. @uU3ndeckue u
XMMHUYECKHE CBOMCTBAa KHCIOT. Psan axktuBHoctu MmetamuioB H. H. bekerosa.
[lonydenue KucCIoT.

Conu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOWMCTBA COJICH.
[Tonyuenue coneu.

['eHeTnyecKas CBSI3b MEXKY KJIACCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaU4EeCTBEHHOE ONPEACIICHUE COACPKAHUS KUCIOPOJA B BO3/IyXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOJOM U YCIOBHS BO3HMKHOBEHHUS U
MpEeKpaIieHus TOpeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3liaMi OKCHJIOB U ONHCAHKE
MX CBOWCTB, INOJIy4eHHE, COOMpaHUEe, paclO3HABAaHUE M HW3YUYEHUE CBOICTB
BOZIOpo/a (ropeHue), B3aumoercTeue Bogopoaa ¢ okcuaom Meau (1) (Bo3moxuo
HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), HAOII0]eHuE 00pa3loB BELIECTB KOJIUYECTBOM
1 Moub, wuccienoBaHWE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPENCIEHHOM MAacCOBOW JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJLI C MeTaulaMu (HATpUEM U
KanbliieM) (BO3MOXHO  MCIIOJIB30BAHME  BHUJICOMATEPHUANIOB), HCCJIEIOBAHHE
00pa3iioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJIEHUE N3MEHECHMUSI
OKpacKH MHJIUKAaTOPOB B PACTBOPAX KUCIOT U ILIEIOYEH, U3YUYEHUE B3aUMOACHCTBUS
okcuna meau (II) ¢ pacTBopoM cepHON KHUCIOTHI, KUCIOT ¢ METaUIaMH, PEaKIIHii
HEWTpaIu3aly, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajijla APyruM U3 pacTBOPA COJIU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a]a4 M0 TEME
«BakHeWIme KiIacchl HEOPTraHUYECKUX COETUHEHUID.

Iepuonnueckuit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
jieMeHToB JI. U. MenaeneeBa. CrpoeHune aromMoB. XUMHYECKas CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKUA KJIAacCU(PUKAIUKU XUMHUYECKUX HjeMeHTOB. l[loHsitHe o
Ipylnmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METaJlUIbl,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DIEMEHTbI, KOTOpPbIE 00pa3yoT aM(pOTEpHbIE OKCUJIBI U
TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucTreMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepruoanas u jymHHONIeproiHas dhopmbl [leproamaeckoit
cucreMbl xumuueckux daemeHToB Jl. M. Menneneesa. Ilepuoasl u rpynimsbl.
DuU3NYECKUIN CMBICIT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  00O0JIOYEeK aTOMOB  TepBbIX 20  XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoguueckoint cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHs paguyca aTOMOB XHWMHYECKHUX DSJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.
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3nauenue [lepuoguueckoro 3akoHa u Ilepuoanyeckoi CHCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. . M. MennpeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJMsIpHAsE M HENOJSpPHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHA.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne OO0pa3loB BELIECTB METAJUIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TMAPOKCHJA IMHKA C pPACTBOPAMU KHCIOT M IIEIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPHUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakliuy pas3iokKeHHsl, COETUHEHUS).

Mesicnpeomemmuoie cea3u

Peanmnsanps MeXNpenMETHBIX CBSI3€M NpPH HM3yYEeHUM XUMHUHA B 8 KJacce
OCYLIECTBJISIETCS. 4epe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUH, SIBISIOIIUXCS CUCTEMHBIMU JJIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAy4YHBIA (DaKT, rUNOTE3a, TEOpHs,
3aKOH, AaHalW3, CHUHTE3, KiIacCU(pUKALM, MEPUOJUYHOCTh, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHL,
U30TOIIbI, PAJAMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUN 3apsl, BELECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEUIECTBA, ra3, (PU3NYECKUE BEIUYMHBI, €IUHULIBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE€3/1b1, CoJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE IMOPOJIbI, IOJE3HBIC
HCKOTIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.
9 KJIACC

BemecTBo M XMMHUYecKasi peakius

[lepnognueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHAYECKUX DJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAIBLMS U UX COCTUHEHUN
B COOTBETCTBHM C TIOJIOKEHHEM OJJEMEHTOB B llepmoanueckod cucreme u
CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMUYECKOM CBS3M. THIIBI KPUCTALIMYECKUX
PEETOK, 3aBUCHMOCTh CBOWMCTB BEILECTBA OT TUIIA KPUCTAIMYECKOW PEIIETKH U
BHJla XUMHYECKOU CBSA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XUMHUECKHE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K PpAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanmsa XuMUuecKUX peakifii Mo pa3aIuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy Yy4YacTBYIOIIMX B pPEAaKUMU BEUIECTB, MO TemIoBoMy HddexTy, Mo
U3MEHEHHUIO CTENEHEW OKHUCIIEHHS XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO



y4aCTHIO KaTajau3aTopa). DK30- U JHIOTEPMHUUYECKHUE PEAKIIMU, TEPMOXUMUUYECKUE
YpPaBHEHHS.

[TonsiTue o ckopoctn xumuueckoil peakiuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XUMUYECKUX peakiusx. [IoHATHE O FOMOT€HHBIX M TE€TEPOTECHHBIX
peakuusx. [lonstue o xkaranuze. [lonstne o xumumueckoM paBHOBecuH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEAaKIUH U IIOJ0XKEHUE XHMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM peakIui. CocraBnenue ypaBHEHUM

OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIMUA C  HCHOJIb30BAHHEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust NEKTPOIUTUYECKON AUCCOIUALNN. DIEKTPOIUTHI U HEAIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHW3M AMCCOIMALIMM BEMIECTB C Pa3IMYHBIMUA BHIAMHU
xuMuueckoi cBsa3u. Crenens gucconuanuu. CUIbHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJHBIE M COKpAIEHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBA KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTUUECKON THUCCOLUALINY.
KauecTBeHnHbIe peakiuu Ha HOHBI. [loHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAIUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEIIECTB — METAUIOB W HeMeTauioB (rpadura M amMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakiuu OT
BO3JCHCTBUS  pazlUYHbIX  (DAKTOPOB, UCCIEIOBAaHHE  AJIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POLIECCa AUCCOIMALIMU KUCIIOT, IENI04Yel U cosielt (BO3MOKHO
UCIIOJIb30BaHUE BHUAECO MAaTEPHUATIOB), IPOBEJIECHUE OIBITOB, WJUIIOCTPUPYIOLIUX
PU3HAKK MPOTEKAHUS PEAKIMi HOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BIJCICHHUE
ra3za, oOpa3oBaHUE BOJbl), ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEJbHBIX pEAKIUN (rOpeHHe, peakUud pa3oKEeHUs, COCAUHEHUS),
pacno3HaBaHHE HEOPTaHMYECKUX BEIECTB C MOMOIIbI0 KAUECTBEHHBIX PEAKIUN Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aa4.

Hemertanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeNeHU OKHUcieHHs. CTpoeHue M (PU3NYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJiopa (B3auMOAEHCTBUE
C MeTaJUlaMH, HEMeTajlaMu, Iueroyamu). XiopoBojopona. ConsiHas KuCIIOTa,
XMMHUYECKUE  CBOMCTBA, TNOJY4YE€HHE, IpuMeHeHue. [lelicTBue XJjiopa H
XJIOPOBOJOPOJA HAa OPraHU3M 4YesIoBeKa. BakHelmme XJIOpUIbl U UX HaXO0KJIECHUE B
IPUPOJE.

Oo6mast xapakrepuctuka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okuciieHusa. CTpoeHue W (U3MYECKUE CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPO/Ia U Cephbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOaa U
cepbl. XuMUYeckue cBoMcTBa cepbl. CepoBOAOPO, CTpoeHue, (U3HUECKHE H
XUMu4eckue cBoiicTBa. OKCUIBI Cepbl KAaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kucioTa, pU3NYecKue U XMMUYECKUE CBOMCTBA (00IIHME KaK MpeaCTaBUTENs
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Kjacca KUCJIOT M cnenuduueckue). XMMUYECKUE DPEAKIUH, JIeKAallue B OCHOBE
MIPOMBIIUIEHHOTO CHOco0a IMOJy4YeHUs CEpHOM KHUCIOTHL. llprumeHeHue cepHoit
kucnoTbl. CONMM CEepHOM KHUCIOTHI, KAueCTBEHHAs peaklus Ha Cyiab(haT-HuoH.
Haxoxnenue ceppl m €€ coennHEeHUM B Ipupoae. XUMHUYECKOE 3arps3HEHUE
OKPY’KaIOIIEH Cpelbl COECOUHEHUSMH Cepbl (KUCIOTHBIE JOXKAH, 3arpsi3HEHHE
BO3/yXa U BOJJOEMOB), CIOCOOBI €ro MPeI0TBPALIICHUS.

OObmast xapaktepuctika 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTEIIEHH OKUCIEHUA. A30T, PAaCHpPOCTPAHEHHUE B IIPUPOJE,
¢usnyeckue u xumuyeckue cporicta. Kpyrosopor a3ora B npupojae. AMMHaK, €ro
(uznyecKkue U XMMUYECKHE CBOMCTBA, MONMy4YeHHE U npuMeHeHne. Colln aMMOHUS,
uX (pu3nyUecKue U XMMUYECKUE CBOWMCTBA, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHA. A30THas KHUCIOTa, €€ MOJIydeHHe, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (OOLIMEe Kak NpPEACTaBUTEN Kiacca KHUCIOT M cleuupuyecKue).
Hcnonbs3oBaHre HUTPATOB U COJIE aMMOHHUS B KaU€CTBE MUHEPATIbHBIX YI0OPEHUM.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CpeAbl COCAUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHHe BO3ayxa, NouBbl M BoA0EMOB). docdop, amroTponHbie
Moaudukanuu ¢gocdopa, pusnyeckue U xumuuyeckue cpoiictBa. Oxcun dochopa
(V) u dochopHas xuciora, GU3MYECKHE W XUMHUYECKUE CBOWCTBA, IOJyYCHUE.
Hcnons3oBanue (hochaTtoB B KaUECTBE MUHEPATbHBIX YAOOPEHHIA.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHUS. YTIEpOo/, aJUIOTPOIHbIE MOAU(PUKALIH,
pacnpocTpaHeHHE B MpHUpOJE, (PU3NUECKUE U XMMHUUYECKUE CBOWCTBA. AICOpOLHIL.
Kpyrosopor yriaeposa B mnpupome. Okxcuabl yriepoja, UX (usmueckue u
XUMUYECKUE CBOMCTBA, JCWCTBUE HA JKUBBIE OPraHW3Mbl, IIOJIyYEHHE H
NpUMEHEHHEe. DKOJIOTHYEeCKHe MpoOIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUNoTe3a TJIOOATBHOTO TMOTEIUICHHS] KIuMaTa, MapHUKOBBIM 3@deKkT. YroibHas
KHCIIOTa U €€ conM, UX (U3MYEeCKHe U XUMUYECKHE CBOICTBA, MOJYyYEHHE H
npumeHeHue. KadecTBeHHass peakuus Ha KapOoHaT-uoHbL. Vcnosb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO34M1CTBE.

[lepBoHauasbHBIE OHATHS 00 OPTrAaHMYECKUX BEUIECTBAX KAK O COCIUHEHUSX
yriieposa (MeTaH, 3TaH, 3TUIEH, alleTHICH, 3TaHOJ, TIIUIEPHUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),
MPOIYKThl UX mepepadoTku (OE€H3MH), X POJib B OBITY M MHPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOrMYECKN Ba)KHBIX BEILECTBAX: JKHUpaX, OeNKax, yriieBoAax — U UX
poiii B OKWU3HM 4YeJOBEKa. MarepuaJlbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usmveckue u XHWMHUYECKHE CBOICTBA, TMOJyYCHUE U
npuMmenenue. CoeuHeHust KpeMHus B npupoze. OOuue mpencraBieHust 00 OKCUIe
kpemuust (IV) u kpemauneBoit kuciore. CUTUKATHI, UX UCIOJIb30BAaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHeHIe CcTpouTeNbHbIE MaTepHallbl: KepaMHuKa, CTEKJIO,
IIEMEHT, ©OeToH, keje300eroH. [IpoGnembl  Ge30MacHOTO  KMCMHOJIb30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:
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U3y4yeHue o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMM HAa XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAHWsI, OMBITHI, OTpaxaromme (U3NIECKUE M XUMHUYECKHE CBOWMCTBA
rajoreHOB M WX COEAUHEHHM (BO3MOXKHO HKCIOJIb30BAHHE BHJIEOMATEPUAIOB),
03HAaKOMJICHHE C 00pa3IaMu XJIOPUIAOB (TAJTOTEHUIOB), O3HAKOMIICHHE C 00pa3IaMu
ceppl U €€ COECNUHEHUSIMH (BO3MOXXHO HCIIOJB30BaHUE BHUIEOMATEPUAIIOB),
HaOJI0/IeHNE Tpoliecca OOYTIMBaHUS caxapa Ioj JEHCTBHEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIOTHI, U3yUCHHE XUMUYECKUX CBOMCTB pa30aBJIEHHON CEpHOI KUCIOTHI,
IPOBE/ICHUE KAYECTBEHHOW peakiuu Ha cyib(haT-uoH U HAOMIOJCHHE MpHU3HAKa €€
NPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU CBOMCTBaMH a3oTa, ¢ochopa U ux
COEIMHEHU (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dochopHbIX yAOOpeHHi, MoNydeHUe, CcOOMpaHHe, pAclo3HaBaHWE M H3y4YCHUE
CBOWCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX PEAKIHUA HAa HOH aMMOHHUS U
dbochar-uoH W U3ydEeHUE TPUZHAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI € MeEIbl0 (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB), HM3YYEHHE MOJCJICH KPUCTAUIMYECKUX PEHIETOK ajMasa,
rpaduta, (QyuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMKU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3YUYEHHUE CBOMCTB YTJIEKHUCIIOrO Tra3a, MpPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBl U M3Y4YEHHE MPU3HAKOB HUX
IPOTEKAaHMs, O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOM MPOMBILIIIEHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3aJady 1o TeMme «BaxHellne HeMeTalulbl U HX
COCMHECHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast XxapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHuss B llepmommueckon cucreme xumuueckux ossemeHtoB . .
MenpaeneeBa u cTpoeHuss aroMOB. CTpoeHHME METAILIOB. MeTtainueckas CBsI3b U
METAIIMYECKask KPUCTALTNYECKAs PEIETKA. DJIEKTPOXUMHAYECKUI PSII HANPSHKEHU I
MetaiioB. dusnueckue W XUMUYECKHE CBOMCTBa MeTamuioB. OO0mme crnocoObl
noxydenust MmetauioB. [loHsTHE 0 KOPPO3UHU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT koppo3uu. CmaBel (CTanb, 4YYyryH, AIOPAIIOMUHUM, OpoH3a) U UX
MIPUMEHEHUE B OBITY U MPOMBIIICHHOCTH.

[Ilenounsie MeTtaiuibl: nojoxeHne B [lepuoanyeckoil cucteMe XMMUYECKUX
anemeHToB [[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXxOXICHHUE B INPUPOJE.
duznueckre U XMMUYECKHUEe CBOMCTBA (Ha mpumepe HaTpus u Kanus). OKCUIIBI U
TUAPOKCUABI HaTpus U Kanus. [IprMeHeHHe IIETOYHBIX METAUIOB U UX
COCMHECHUM.

[IlenouyHo3eMenbHbIE METAUIbl MAarHuii W KajJdbLUMM: TIOJOXEHHUE B
[Tepnoanueckont cucreme xumudeckux 3neMeHToB . 1. MenneneeBa, cTpoeHue UX
aTOMOB, HaxOXJeHHE B mpupoae. PU3nuecKkue U XUMUYECKHUE CBOMCTBA MarHus 1
Kby, Baxuenime coeTMHEHUsT Kaabliusl (OKCUT, TUIPOKCUI, COIH). XKECTKOCTh
BOJbI U CIIOCOOBI €€ yCTpaHEeHHUS!.

AJTIOMUHUN: TI0JI0’kKeHUE B [leproanueckoi cucTeMe XuMUYECKUX SJIEMEHTOB
J. 1. MenneneeBa, CTpoeHUME aToMa, HaxOoXIAeHHUE B npupone. dusnuyeckue u
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XUMUYECKUE CBOMCTBA alfoMUHUSA. AM(DOTEpHbIE CBOMCTBA OKCHAA U TUIPOKCUAA
ATIOMUHUSL.

Kenezo: nosoxenue B [leppoandeckor cucreMe XMMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, crpoeHue aroma, HaxoxzacHue B npupone. dusnueckue u
XUMHYECKUE CBOMCTBA xene3a. OKCuabl, THAPOKCUABI U cou xenesa (1) u xenesa
(1), mx cocraB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMud METaUIOB M CIUIABOB, HUX (U3HUECKUMU
CBOMCTBaMM, M3Yy4YCHHE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHJA
Kalbllid W HATpus C BOJOM (BO3MOXKHO HCIIOIB30BaHUE BHUIECOMATEPUATIOB),
UCCIIEOBAHUE CBOWCTB JKECTKOM BOJBI, MpoOLEcca TOPEHUS JKeJie3a B KUCIOPOIE
(BO3MOKHO ~ HMCIIOJIb30BAaHUE  BHUJIEOMATEpPHANIOB),  IMPU3HAKOB  MPOTEKAHUS
KaueCTBECHHBIX PEaKIIMi Ha NOHBI: MarHWsl, KaJIbIIKs, aJTFOMUHUS, [IMHKa, XKene3a (I1)
u xenesa (lll), menu (Il), HaOmrogeHMEe M OMHCAHUE MPOIECCOB OKPAITUBAHUS
IJAMEHU HMOHAaMU HaTpus, Kadus W Kaiablug (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIe0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHUIA aFOMUHUS U
TUAPOKCUA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3ajau Mo Teme «Baxueilmme
METAJLJIBI U KX COSTUHECHUS.

XHMUA ¥ OKpPY:KaOUIas cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOM >KU3HHM YellOBEeKa. be3omacHoe
UCIIOJIb30BAHUE BEILIECTB M XMMHYECKUX peakiuil B ObITy. [lepBas momoruib npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXarllel cpeabl (MpeaeiabHas AOIMyCTHUMast
KOHIleHTpalus Bemects, aanee — [1JIK). Ponp XxumMuu B pemieHnn 3KOJIOTHYECKUX
poosIeM.

Xumuueckuii IKcnepumenm:

H3yueHHe 00pa3loB MaTepHalIoOB (CTEKJIO, CIUIABhI METAJJIOB, MOJIUMEPHBIE
MaTtepuabl).

Mesricnpeomemmnuwie céasu

Peanmnsanys MeXNpenMETHBIX CBSI3€M NpPH HM3yYEeHUM XUMUHA B 9 Kiacce
OCYILIECTBJISIETCS 4Y€pe3 MKCIOJIb30BAaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSTHUH, SIBISIONIMXCS CUCTEMHBIMU JJISl OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAYUYHbIE TMOHATHUS: HAay4YHBIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCuuUKaIus, TEPUOJUIHOCTh, HAOJIOJECHNE,
AKCIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHUE, MOJIelb, SBIICHHE, MapHUKOBBII
3¢ deKT, TEXHOIOTHS, MAaTCPHAIBI.

@dusuka: Marepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PATUOAKTUBHOCTb, MOJICKYJa, OJJICKTPUUYECKUN 3aps, MNPOBOIHUKH,
MOJIYTIPOBOJAHUKH,  JTUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBa, ra3, PacTBOP, paCTBOPUMOCTh, KpUCTAIITUYECKAs
pemérka, CIuiaBbl, (U3NYECKUE BETUYUHBI, €IUHMIIBI HW3MEPEHHUs, KOCMHUYECKOe
POCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.
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buonorusi: ¢gortocunTe3, abixaHue, Ouochepa, IKOCUCTEMA, MHHEPAIbHBIC
yI0OpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIC TTOPOJIBI, TIOJIC3HBIS
HCKOIIaeMbIe, TOTUTHBO, BOJHBIC PECYPCHI.

3. INIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUS ITPOI'PAMMBbI
MO XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUASA
JINMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCA B XOJIe OOy4YeHUsT XMMHUU B E€IUHCTBE Y4YeOHOM U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCHUICKUMU
COLMOKYJIBTYPHBIMHU ¥ JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATBIMA B
oOlllecTBe TMpaBUJIaMd W HOPMamMH TIOBEJCHHMS M CIOCOOCTBYIOT IIpolieccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yYarOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJACTBOBATbCSI  CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPHEHTALIMH U
paclIMpeHue OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnmaTpHOTHMYeCKOr0 BOCHHUTAHHUSI. I[EHHOCTHOTO OTHOIICHUS K
OTE€YECTBEHHOMY  KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO,
MOHMMAHUSl 3HAYEHUS XHUMHUYECKOW HAyKW B KU3HU COBPEMEHHOTO OOIIECTBa,
CITIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(MOpPMALME O MEPEAOBBIX JOCTHKEHUAX U
OTKPBITUSIX MHPOBOM M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HaHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TpPaKAaHCKOr0 BOCHUTAHMS: TPEJCTABICHHUS O COIMAIBHBIX HOpMax U
IIpaBUWIaX MEXIMYHOCTHBIX OTHOIIEHWA B KOJUIEKTHBE, KOMMYHUKATHUBHOMU
KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM, Y4eOHOUCCIIEI0BATEIbCKOM,
TBOPUECKOM H JPYyTUX BHUJAX JCSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM NEATEIbHOCTH TPU BBIOJHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3aj1ad,
BBIIIOJTHEHUH XHUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX TMPOEKTOB,
CTpEMJIEHHS K B3aMMOIIOHMMAHHWIO U B3aWMOTIOMOIIM B TIpolieccCe ATOM yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OIIEHUBAaTh CBOE TIOBEACHUE M TMOCTYNKH CBOMX
TOBApPUIIEH C MO3WIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIE/ICTBUI MMOCTYNKOB;

3) HEHHOCTH HAYYHOr0 NMO3HAHMA. MHUPOBO33PCHYCCKHE MPEACTABICHUSI O
BEIIECTBE M XMMHYECKOM PEAKUMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U COCTABIAIOIIME OCHOBY JUISi NOHUMAHUS CYIIHOCTM HAYYHOU
KapTUHBI MHUpa, NPEJICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
MPUPOJBI, B3aHUMOCBS3SX YEJIOBEKAa C MIPUPOAHOM CpENOW, O pOJU XUMHH B
MO3HAaHUU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA IOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJIHUMBIC 11 OOBSICHEHHS HAOIIOJaeMBIX IPOIECCOB U SBIICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON W YUTATEIBCKOW KYJbTYpPhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4yeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOM, JOCTYINHBIMH TEXHUYECKMMHU CpEeJICTBaMU  HH(POPMAIIMOHHBIX

TEXHOJIOT UM,
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HHTEpeC K OOYUYEeHHMIO W TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M
CIIOCOOHOCTH K  €aMOOOpa30BaHWIO, MPOECKTHOM U HUCCIEI0BATEIbCKOMN
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBJICHHOCTH W YPOBHA OOY4YEHHS B
JlajabHEHIIeM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KW3HU, OCO3HAHUE TOCJIEACTBUU U
HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJsI, HAPKOTHUKOB, KypEHUs),
HEOOXOJUMOCTU  COOJIFOZICHUS TpaBWJI  OE30MaCHOCTH MpPHU  OOpAIICHUH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOro BOCIIHTAHUSI:

HHTEpeC K MPaKTUUYECKOMY HM3yUeHHIO Tpodeccuil U Tpyaa pa3aInyHOTO poJa,
YBOXEHHUE K TPYy U pe3yjbTaraMm TPyAOBOM JIESITEILHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUSI  MPEAMETHBIX  3HAHMH 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJIUBUAYAJIBHOW TPAECKTOPUHU TMPOJIOHKEHUSI 00pa30BaHUs C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIeHON NMpo(ecCuoHaTBLHON NESITENbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeJIe;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTMYECKHU II€JIeCOO00pa3HOe OTHOILIEHHWE K MPUPOJAE KaK HCTOUYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHMMAaHUE IIEHHOCTH 3JI0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
npaBuJ1 6€301IaCHOTO TTOBECHUS TTPY pabOTe C BEIIECCTBAMH, a TAK)KE B CUTYAITUsX,
YIPOKAIOIINX 37I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHMS, IOJydaeMble NMPU H3YUCHUU XUMHH, IS
pelIeHns 3a/1ad, CBSA3AHHBIX C OKPYKAIOLIEH NMPUPOJHON CPENOU, JJIsI TTOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYpPhI, OCO3HAHUS TJ00AJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW WX pelieHus MOCPEACTBOM METOJI0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B TO3HABATEJbHOM,
KOMMYHHMKATUBHOM U COLMAIbHOMN MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B coctaBe MeranpeaIMETHBIX pe3yJIbTaTOB BBIJACISIOT 3HAYUMBIE JIJIs
bopMUpOBaHUS MHPOBO33PEHUSI OOIICHAYYHBIC MTOHATHS (3aKOH, TEOPHS, IPUHIIMII,
runoTe3a, (akt, cucrema, TMpolecc, OKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIONIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W TMO3BOJSIOT Ha
OCHOBE 3HAHMH M3 ATUX MPEIAMETOB (POPMHPOBATH MPEICTABICHUE O IIEIOCTHOM
HAay4YHOW KapTHMHE MUpPA, U YHHUBEpCAJIbHbIE y4eOHbIE NelcTBHs (MMO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, PETyJISTUBHBIE), KOTOpPhIE oOOecneunBaroT (GopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIESITEILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jijornueckue geMcTBUs:
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YMEHHUSI HCMOJb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHUS TP OCBOEHUU
3HAHUU: PACKPHIBATh CMBICT XUMHYECKUX TMOHATHUH (BBIACIATH WX XapaKTEpHBIC
MpU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JAPYTUMHU TOHSTUSIMH), HCIOIb30BATh
MOHSTUS 1711 OOBSICHEHHS OTIENbHBIX (DAKTOB M SIBIEHUH, BHIOMPATh OCHOBAHHS U
KpUTEpUU ISl KIACCHU(PUKAIMU XUMHUYECKUX BEHIECTB M XUMHUYECKHX PEaKIui,
YCTaHABIIMBATh TPUYUHHO-CIICACTBCHHBIE CBS3H MEXIYy OOBEKTaMH H3y4YEHUS,
CTPOUTH JIOTUYECKUE pacCykJeHusi (MHAYKTUBHBIC, NEAYKTHBHBIC, TIO aHAJOTHUH),
JIeNaTh BHIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHSATh B TMPOIECCe TMO3HAHUS MOHATHUS (NIpEAMETHBIE U
METaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHUHM MOJCIIbHbIC MPECTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI DJIEMEHTa), XHUMHUYecKas QopMysia U ypaBHEHHE
XUMHUYECKON peakluu — IpU PelIeHUH y4eOHO-II03HABATENbHBIX 33]a4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATh M XapaKTEPHU30BATH CYIIECTBEHHBIC
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX pPEaKIInH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B H3yYaEMBIX MPOIECCaX U SIBICHUSAX.

ba3oBble uccienoBare/ibckme 1eiCTBUS:

YMEHHE HCMOIb30BaTh IMOCTABICHHBIE BOMPOCH B KAauyeCTBE WHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAYECTBE OCHOBBI 17151 (DOPMHUPOBAHHS TUIIOTE3BI TIO TIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CY>KIICHUN;

npuoOpeTeHNe OmblTa MO IUIAHUPOBAHMIO, OPraHU3allMd M IPOBEIECHUIO
YUEHHYECKUX 3KCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yJsbTar, (POPMYIHPOBaTH O0OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITa, UCCIAEA0BAaHNUS, COCTABIIATh OTUET O
poJieTIaHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
pa3INYHBIX BUAOB M (POPM MpencTaBleHHs, MOydaeMyl0 M3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl ~ JIUTEpaTypa XWUMHUYECKOTO  COACpX aHHs, CIPaBOYHBIC
nocobus, pecypcol VHTepHETa), KPUTUYECKH OIEHUBATh MPOTUBOPEUYMBYIO W
HEJIOCTOBEPHYI0 UHPOPMAIIUIO;

yMEHHE TMPUMEHATh Pa3INYHbIe METOJbI M 3alpOChl MPHU MOUCKE W OTOOpE
uH(bOpPMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 33Ja4 ONPENCIEHHOTO TUIA, MPUOOPETEHHUE ONBITA B
0o0JlacTH  WCTOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIAJICHUE KYJbTYypON aKTUBHOTO HCTIOJIH30BAHMS PA3JIMUHBIX MMOMCKOBBIX CHCTEM,
CaMOCTOSITEIIEHO BBIOMPAaTh ONTUMAIBHYIO (OopMy TpeacTaBieHus UHGOpMAIUU |
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOKHBIMH CXEMaMH, JuarpamMMmamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHE WCIIOJIb30BaTh W aHAIM3UpPOBAaThH B Tpolecce y4deOHOU W
MCCIICZIOBATEILCKON NEeATEIbHOCTH MH(POPMAIUIO O BIMSHUW MPOMBINIJICHHOCTH,
CEJIbCKOTO XO3SCTBa M TPAHCIIOPTa HA COCTOSHUE OKPYXAIOIMIEH MPHUPOIHON
CpeIbl.
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KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe JeHCTBHUS:

YMEHHS 3a/laBaTh BOMNpPOCHl (B XxoAe Auanora W (WIM) JHUCKYCCUHU) IO
CYILECTBY 00CY>KAaeMOi TeMbI, (OPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIHHO
BBIIIOJIHEHHS IPEJIOKEHHOM 3a7a4H;

YMEHUSI  MPEACTABIATH  IOJYYEHHBIE  pPE3yJIbTaTbl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jedarb IPE3eHTalHUIo
pPE3yIBTATOB BBINOJHEHHUS XUMHYECKOTO 3KCHEPUMEHTa (JIabOpaTOpPHOIrO OIIbITa,
nabopaTopHOM pabOTHI MO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHUSI Y4YeOHOrOo COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MIO3HABATEIbHOM U HCCIIEIOBATENBCKON JEATEIIBHOCTH IIPU PEIIEHUH BO3HUKAOIINX
npobieM Ha OCHOBE Yuéra OOIIMX HWHTEPECOB U COTJIACOBAHUS IO3UIIMH
(oOcyxnieHust, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS COBMECTHBIX
JEHCTBUM, ONpe/ielIeHne KPUTEPUEB IO OLIEHKE KaueCTBa BBIIOJHEHHOW pabOThl U
JpyTHE).

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh ILEJIU JAESITeIbHOCTH, IUIaHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEIbHOCTh, BBIOMpPATh HamOosiee 3P(HEKTUBHBIE CIIOCOOBI pEelIeHUsI YUYEOHBIX U
MMO3HABATENIbHBIX 33Ja4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA  alITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHsS] HOBBIX 3HAHUNW 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX,
OLICHMBATb COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, PEIJIAraeMbI€ B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMEeTHBIX pe3yJbTATOB IO OCBOEHHUIO 00SA3aTELHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOM pabouel MporpamMMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4dHbIe 3HAHUS, YMEHUS U CIOCOOBI
neucTBuil, crnenuuduueckue I8 OpeAMETHOM  o0sactT  «XUMHS», BUIbI
NEATEIBHOCTH MO  MOJYYEHUIO HOBOTO  3HAHUSA, €ro  HMHTEpIpeTanuu,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xoH1y oOyuenus B 8 kijiacce npeIMeTHbIE Pe3ybTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHH: aToOM, MOJEKyJa,
XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS
U HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJISIpHAas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBass J0JiI XHMHYECKOIro
AJIEMEHTa B COEAMHEHUHU, MOJSIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHUS,  XHMHYECKas  peakis,
KJaccu(uKanus peakiuil: peakiiui COCIWHEHUS, PEaKIMH Pa3I0KEHUS, PEaKINH
3aMEIIEeHMs], PEeAKIUU OOMEHa, PK30- M DHAOTEPMHUYECKUE PEAKIMH, TEMIOBOMN
addeKT peakiuu, sAPO aToma, DJIEKTPOHHBIA CJIOM aromMa, aTOMHas OpOUTalb,
paanyc aToMa, XMMUYECKasl CBA3b, MOJIAPHAs M HEMOJIApHAs KOBAJCHTHAs CBS3b,
WOHHAsi CBs3b, MOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBas JIOJsl BEIECTBA
(TIpolieHTHAsl KOHIIEHTpAIHs1) B pacTBOPE;
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WUTKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHUYECKMX MOHATHA U
MIPUMEHSThH 3TU MOHATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAIICHUII;

HCITOJIH30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIIeHUS (DOPMYJT BEIIESCTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

ONpENENIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHUSX,
CTENICHb OKHUCIICHHSI AJIEMEHTOB B OHMHApHBIX COCIUHEHUSX, MPUHAIC)KHOCTh
BEIIECTB K OMPEICIEHHOMY KJIacCy COCAMHEHUU MO (opMyliaM, BHJI XUMUYECKOU
CBSI3U (KOBaJICHTHAsI U MIOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBatb cmbica  [lepuogmueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB OT HX MOJIOkEeHUs B Ilepuogmyeckoid cucTeMe, 3aKOHOB COXPaHEHMS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa
ABoraapo;

OMUCHIBATh U XapakTepu3oBaTh TaOnuuHyro Qopmy Ilepuoanueckoit
CHUCTEMbl XMUMHUYECKHUX DJIEMEHTOB: pa3jiMuaTh MOHATUS «TJaBHas moarpymnma (A-
rpynna)» u «nobounas noarpynna (b-rpymnma)», manbsle U OOJbLIME TEPUOJBI,
COOTHOCUTH 0003HAUYEHUS, KOTOpble UMetoTCs B Tabnuile «llepuoanueckas cucrema
xuMmudeckux snaemeHToB . M. MeHneneeBa» C YHCIOBBIMU XAPAKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMMHYECKUX DJIEMEHTOB (COCTaB M 3apsii sipa, OOIIee Yuciio
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA,
XUMUYECKUE peaKIuu (10 YUCITY U COCTABY yYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TeroBoMy 3G HEKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME XHUMHYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEpXkAasi OINUCAHME MPUMEpPaMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kad€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TNPOTEKAHUS XHWMHUYECKUX MPEBpAIICHUNA B Pa3IMUHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIO XUMHUYECKOTO 3JieMeHTa Mo (opmyJsie COSAUHEHUS], MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThl MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

IPUMEHSTh OCHOBHBIEC ONEPAIIMU MBICIUTEIbHON AESTEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 000OIICHHEe, CUCTEMATH3allNi0, KIACCU(PUKAIINIO, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBS3EH — JJISI U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkimii, eCTECTBEHHO-HAyYHBIC METOJbI TMO3HAHUS — HaOIIOACHUE, M3MEpEHUe,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CJIEIOBATh MPaBWJIaM IOJIb30BAHUS XUMHUYECKOU MOCYAON U JTaOOPaTOPHBIM
000pyIOoBaHUEM, a TaK)Ke MpaBUiIaM OOpaIleHUsI ¢ BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKUMSAMU TIO BBITIOJHEHUIO J1A0OPATOPHBIX XMMHUYECKHX OIBITOB IIO
MOJIy4YEHUI0 M COOUpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MacCOBOM [JOJIEH pPacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh MW  TPOBOJUTh XHUMHYECKUE OKCIEPUMEHTHI  IIO
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pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ MOMONIBI0 HHAUKATOPOB (JJAKMYC,
(deHondTanenH, METUIIOPAHXK U JAPyTHE).

K xonIty oOydenus B 9 kijiacce mpeIMETHBIE PE3yIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN JJIEMEHT,
aTOM, MOJIEKYyJa, UOH, KaTMOH, aHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BJIEHTHOCTb, JJIECKTPOOTPULIATENBHOCTh, CTEINECHb OKHUCICHUSA, XHMUYECKas
peakiusi, XUMUYeCcKasi CBA3b, TEIIOBOM 3(h(PeKT peakiu, Mob, MOJISIPHBIA 00BEM,
pacTBOp, DJEKTPOJIMTBI, HEDJIEKTPOJUTHI, DJIJIEKTPOJIUTHYECKAs IHCCOLMAIUS,
peakiMi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMbIEe U
HeoOpaTUMBbIe peaKluM, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKIIUU, OKUCIUTEb,
BOCCTAHOBUTENIb, OKHCJICHHUE U BOCCTAaHOBJICHHUE, aJJIOTPONUs, aM(pPOTEPHOCTH,
XUMUYECKasi CBS3b (KOBAJCHTHAsl, MOHHAs, METaJUIM4ecKas), KpUCTauITMuecKas
pelI€TKa, KOPpO3UsS METAIUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOW PEAKIHH,
npenenbHo nomycruMas konrentpanus [1/IK BemecTsa;

WUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKUX TIOHATUH U
MPUMEHATH 3TU MOHITUA IPU OMUCAHUYU BEIIECTB U UX MPEBPAILLCHUN;

HCIIOJB30BaTh XUMHUUECKYI0 CUMBOJIMKY JUIsl COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAETATh BAJCHTHOCTh U CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCMHEHUAX PA3JIMYHOIO0 COCTaBa, IPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHM 1o (hopmysiaM, BUJ XUMHUYECKOM CBSI3U (KOBaJICHTHAsI, HOHHAS,
METa/NInYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsij MOHA MO XUMHYECKOU
dbopmyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM, TUII
KPHUCTAJUIMYECKON PEMIETKU KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbIci Ilepuomumueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMaHUE: OMUCHIBATh U XapaKTepU30BaTh TaAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMBbl XUMHUYECKUX JJIEMEHTOB: pa3jinyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpynmna)» u «nobounas noarpymnmna (b-rpynmna)y», maisie u
OoJibllIU€  TIEPUOABI, COOTHOCHTh  OOO3HAUCHMS, KOTOpbIE HMEKTCI B
MEePUOANYECKON TaOJIUIlE, C YHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oO0Iee YUCIO SJIEKTPOHOB U
pacrpeiesieHie uX Mo 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 00IMe 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIMHEHUM B IMPEENIaX MajblX NEPUOJOB U
[JIaBHBIX MMOJATPYHII C YYETOM CTPOCHUS UX ATOMOB;

KJIacCCU(PUITMPOBATh XUMHUUYECKHE DJJIEMEHTHI, HEOPTaHWYECKHE BEINECTBA,
XUMUYECKUE peaklnu (10 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO
TerioBoMy dG(dexTy, M0 M3MEHEHHIO CTENEHEH OKHUCICHUS XHUMHYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHeNU(PUYECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKAAs ONHCAHUE NPUMEpPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUM;

COCTAaBJISITh YPABHEHUSA 3JIEKTPOJUTUYECKON TUCCOIUALIMU KUCIIOT, IIEI04eH
U COJIeH, TOJHBbIE M COKpAIIEHHBIE YpaBHEHUS peakUuid HMOHHOTO OOMeEHa,
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YpaBHEHHS peaKIUil, MOATBEPKIAAIOIUX CYIIECTBOBAHUE TE€HETHUYECKOW CBS3H
MEX/1y BEIIECTBAMHU PAa3IMYHBIX KJIACCOB;

pacKkpbiBaTh  CYHIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
HOCPEJICTBOM COCTAaBJICHUS 3JIEKTPOHHOI'O OajaHca 3TUX PEAKIIMA;

MPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMHUYECKHUX MPEBPAICHUI B Pa3IMUHbIX YCIOBHSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEeHTa Mo (opMyJie COEAMHEHHS, MacCOBYIO
JOJIO BEIIeCTBA B PAcTBOpE, MPOBOIUTH PACUETHI MO yPAaBHEHHIO XUMHUYECKOM
peaKInu;

coOuroaTh MpaBUjIa MOJB30BaHUS XUMUYECKON MOCYAON U J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKKe IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMU IO BBIIIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKHUX ONBITOB IO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

MPOBOANTH PEAKIUH, MOATBEPKAAIOIINE KaYEeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MyTEM XJOpPUA-, OpOMUA-, HOOUA-, KapOoHaT-,
dochar-, cunmukar-, cymnbdar-, TUAPOKCHUI-HOHBI, KATHOHBI AMMOHHUS U HOHBI
M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX
BEIIIECTB;

IPUMEHATH OCHOBHBIC OTIEPAIlMU MBICIHTEIBHON AESITENbHOCTH — aHaJu3 |

peakuuii

CHUHTC3, CpPAaBHCHHC, O606HICHHG, CUCTCMATU3alINI0, BBIABJICHUC JIIPUYMHHO-
CJICACTBCHHBIX CBsI3EH — I U3YUCHUA CBOMCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ,
CCTCCTBCHHO-HAYYHBIC MECTO/bI IIO3HAHUA - Ha6J'IIOI[eHI/IC, HU3MCPCHHC,
MOJICTUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).
4. TEMATHYECKOE INVNTAHUPOBAHUE
8 kuacc
No HaumenoBanue | Bceero Kon-Bo Kosn-Bo BocnurarenbHblit LHOP
n/n paszznena 4acoB | KOHTPOJIbHBIX | MpaKTHYecC acIieKT
pabot KHX paboT
1 | IlepBoHavanbHBIE 20 1 2 BBIpaXaTh Hudposas
XUMHAYECKHE MO3HaBATEIbHbIC nTabopaTopus 1o
TIOHATHUS WHTEPECHl B PA3HBIX | XUMHUH
MIPEAMETHBIX (yuenuueckas)
obmactsax ¢ yuéroMm | («Touka poctay)
WHIUBUTY ATHHBIX bubmmoreka
HWHTEPECOB, HOK
CIIOCOOHOCTEN, https://m.edsoo0.ru
OCTHKEHUH [7f41837c
2 | Baxueiimme 30 2 3 pa3BHUBaTh HaBblku | L{udpposas
MPEJCTaBUTENN WCTIOJIH30BAHUS naboparopus 10
HEOPraHUYECKUX Ppa3sINYHBIX  CPENICTB | XyuMHUU
BEIIIECTB IIO3HaHWA, (yueHudeckas)
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HakoruieHus 3HaHuii o | («Touka
MHUpe (s3p1KOBAd, | pocTax)https://les
gyuTaTeJIbCKast son_academy_
KyJIbTypa, content.myschool
ACATCIBHOCTD B | .edu.ru/04/08
uH(}OpPMaAITMOHHOM, -
1ndpoBoH cpese)
3 | Ilepuonnueckmii 18 1 0 JEMOHCTPHUPOBATH [udposas
3aKOH U HaBBIKM HaOJIOJEHUS, | TabopaTopus IO
[lepuoanueckas (akTbl, OCMBICICHHE | XUMUU
cucremMa OTIBITA B | (YUyeHUYECKas)
XUMHYECKHX ectrectBeHHOHay4yHOU | («Touka poctay)
anemenToB /1. U. u rymaHuTapHoii | https://lesson.aca
Mewnpeneesa. obyacTsx mo3HaHWs, | demy-
Ctpoenue HUCCIEN0BATEIHLCKOMN content.myschoo.
aTOMOB. JeSITeIbHOCTH edu.ru/04/08
Xumuyeckas
CBSI3b.
OKHCIIUTENBHO-
BOCCTaHOBUTEITh
HBIC PCAKITUU
HUTOTIO: 68 4 )
9 kiacc
Ne HaumenoBanne | Bcero Kon-Bo Kon-Bo BocnutarenbHbli Hop
/1 pasnena YacoB | KOHTPOJBHBIX | TIPAKTHIEC aCIIeKT
pabot KUX paboT
1 | Pazpmen 1. 17 2 1 pa3BHUBATH HaBblku | L{udposas
BemecTBo u WCIIOJIb30BAHHUS naboparopust 1O
XUMHUYECKHE pasIM4HBIX  CPEACTB | xpuMuu
peakum HO3HaHWA, _ | (yuennueckas)
HaKOMICHNS 3HAHWH O | ((Touka pocray)
MHpe (s13pIKOBAS,
YUTaTeIbCKas BubmoTexa
KyJIbTYpa, ITOK
JeSTebHOCTD B
HEOPMATHOHHO, https://m.edsoo0.ru
undpoBoii cpene); [71412636
2 | Pazmen 2. 25 1 4 BBIPAXKATh Hudporas
Hemeraimmsr u ux IMO3HABATEIIbHBIE naboparopust 1O
COCTUHCHUS WHTEPECHl B PAa3HBIX | XUMHH
MpeIMETHBIX (yueHmnueckas)
obmactax c¢ yuétoM | («Touka poctay)
WH/IMBH/Ty aJIbHBIX https://lesson.acd
HWHTEPECOB, emy-
CIIOCOOHOCTEM, content.myschool
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

JOCTYOKCHHH .edu.ru/04/09
3 | Pazmen 3. 20 opueHtHpoBatbcs B | [ludposas

MerTasl U ux JeSITeNIbHOCTH Ha | JabopaTopusi IO

COETUHEHUS Hay4yHble 3HaHUSA O | XUMUU
npupojie U odmecTBe, | (YdCHUUYECKAs)
B3aUMOCBSI3IX («Touka pocray)
YelioBeKa ¢ | bubnuoreka
MPUPOAHOMN u | HOK
COIIHAIILHOM Cpenoi https://m.edsoo.ru

[7f41a636
4 | Pazgen 4. Xumus 6 NMoHMMAaTh 3HaueHue u | Lludposas

¥ OKpPY’KaroIas rio6aNbHEIH XapakTep | 1abopaTopus Mo

cpena IKOJIOTHYECKUX XTMUH
npobiieM, TyTed uX (yueHHueCKas)
pemienns,  3HAUCHHE | ((Touka poctar)
9KOJIOTHUYECKOI https://academy-
KYJIBTYPBL - HEHOBEKA: | 6ontent. myschool
gf(lg:;gi’l) CBOIO .edu.ru/lesson/6d
OTBETCTBEHHOCTh KakK 721d3d-03ef-
rpakIaHWHA u | 43€6-bd63-
noTpeOuTENsA p | £982d34d1836
YCIIOBUSAX
B3aMMOCBSI3H
IIPUPOJHOM,
TEXHOJIOTHYECKOH U
COLMAIIbHOU CpE/T;
BBIpaXaTh AaKTHUBHOE
HEIIPUSTHE JIEVCTBUN,
TMPUHOCSIIINX Bpen
npupoje

HUTOIO: 68
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https://lesson.academy-content.myschool.edu.ru/04/09
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836

5. IOYPOYHOE IIVNIAHUPOBAHUE
8 Kkiacce

Haumenosanue
pasnmena

Tema ypoka

KonnuectBo
4acoB

Jara

IJ1aH

baxr

KoppekTupoBka

IlepBoHayabHBIE
XUMHUYecKHne
TOHSATHUS

20

[Ipenmer xumuu. Ponp
XMMHH B )KU3HU YEJIOBEKA.
Temna u BemecTBa

Ilonstue o METOodax
II03HaHHUA B XUMHHU

[IpakTnueckas padora Ne
1 «IIpaBuia paboThl B
1abopaToOpUu U MIPUEMBI
oOpareHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM»
(Touka pocra)

YucThie BELIECTBA U
cmecu. Crioco0bl
paszeacHus CMeCei.

[IpakTnueckas padora Ne
2 «Paznenenne cmeceii (Ha
MIpUMepPe OYUCTKU
TIOBapEHHOM COJIH)»

ATOMBI U MOJIEKYJIBI.

XUMUYECKHUE DIIEMEHTHI.
3HaKku (CUMBOJIBI)
XMMHYECKHX DJIEMEHTOB

[IpocTeie U cn0XKHBIE
BEILECTBA.

ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

10

3aKOH OCTOSIHCTBA
COCTaBa BEIIECTB.
Xumuueckas opmyra.
BanenTHoCTh aTOMOB
XUMHUYECCKHUX DJICMCHTOB

11

OtHOCUTENbHAA aTOMHAas
macca. OTHOCUTEILHASA
MOJIEKYJISIpHAs Macca.

12

MaccoBas nons
XUMHYECKOTO DJIEMEHTA B
COCTUHEHUN

13

KommuecTBo BemniecTna.
Mouns. MonsipHast macca

14

duznueckue u
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XHUMHNYCCKUC SIBJICHUSL.
XUMUYECKasi peakius

15

IIpu3naku u ycioBus
IIPOTEKAHNS XMMHYECKHUX
peakuuii

16

3aKOH COXpaHEHHUS MacChl
BelIecTB. XUMHUYCCKUE
ypaBHEHUS

17

BrraucneHust KoJIM4yecTBa,
Macchl BEIIEeCTBA 110
YPaBHEHUSIM XUMHUYECKUX
peakuuii

18

Knaccudpukanus
XUMHAYECKHX PEaKIUi
(coenuuenus,
pas3yioKeHusl, 3aMEeIICHUS,
oOMeHa)

19

M. B. JlomoHOCOB —
Y4EHBIA-DHIUKIIONEUCT.
O06006111eHYE U
cUCTEeMaTH3aInsI 3HaHUHN

20

KonTpomnbnas padora Nel
o teme «BemecrBa u
XUMHUYECKUE PEAKLIH

Ba:kneiimme
npeacTaBUTeN
HEOpPraHu4YecKHX
BeEIIECTB

30

21

Boznyx — cmech rasos.
CocraB Bo3ayxa.
Kucnopoxg — snemeHt u
npocroe BeuecTBo. O30H

22

dusznueckue u
XUMHYECKHE CBOICTBA
KHCIopoa (peakiuu
OKHUCJICHUS, TOPEHUE).
ITonsiTue 06 okcugax

23

CrniocoOblI nosty4eHus
KHCJIOPOAa B J1aOOpaToOpuu
1 IPOMBIIIJIICHHOCTH.
[TpumMeHeHne KuciIopoaa

24

TennoBoii 3¢ ekt
XMMHUYECKON peaKIH,
IIOHATHUE O
TEPMOXHUMHUYECKOM
YpaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX
peakumsax

25

Tornnugo (HedTh, yrois u
MeTaH). 3arpsi3HeHue
BO3/1yXa, CIIOCOOBI €ro
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MPEAOTBPALLCHUS

26

[IpakTrueckas pabota

Ne 3 no teme «Ilonyuenue
U coOupaHue KUCIopoia,
HU3YYECHUE Er0 CBOMCTB)

27

Bomopon — anemeHT u
MIPOCTOE BEIIECTBO.
Haxosxienue B mpupojie

28

dusnyeckue u
XUMHUYECKHUE CBOMCTBA
Bonopoaa. [Ilpumenenne
BOJOpOAA

29

TlonsaTue o kuciIoTax M
COMISIX

30

CrniocoObl nosty4eHus
BOJIOPOAA B JTabopaTopuu

31

IIpakTryeckas pabora

Ne 4 o teme «Ilonyuenne
U cobupaHue BOIOpoa,
U3YyYEHHUE €ro CBOHCTB

32

Momnsipablii 00bEM Ta3oB.
3akoH ABorajapo

33

Brruncienus o0béma,
KOJIMYECTBa BEIECTBA ra3a
10 €r0 U3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

34

Brranciaenust 006M0B
ra3oB 10 YPaBHEHUIO
peaKkIu Ha OCHOBE
3aK0HA 00BEMHEBIX
OTHOIIIEHUH Ta30B

35

duznueckue n
XUMHUYECKHE CBOMCTBA
BOJBI

36

CocraB OCHOBaHHUM.
[TonsiTre 06 MHIUKATOpax

37

Bopa xak pacTBOpuUTEND.
Hacriennsie u
HEHaCBIIIEHHBIC
pactBopbl. MaccoBas 1o
BEIIECTBA B PACTBOPE

38

[IpakTuueckas pabora
Ne 5 mo Teme
«IIpuroroBienue
pPacTBOpOB ¢
OnpeAcNIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BELIECTBA»

39

KonTtponbHast pabota Ne2
o Teme «Kucnopo.
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Bopopoa. Bona»

40

OKcHIBI: COCTaB,
Kknaccudukanus,
HOMEHKJIaTypa

41

[TonydyeHue u XuMH4UECKHE
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42

OcHoBaHU: COCTaB,
Kiaccudukanms,
HOMCHKJIATypa

43

[Tonyuenue u XuMUYECKHE
CBOMCTBA OCHOBAaHUIA

44

Kucnortsl: cocras,
KJIaccupuKalus,
HOMEHKJIaTypa

45

HonyquI/Ie Hn XUMHNYCCKHC
CBOMCTBA KHCJIOT

46

Comnu (cpennue):
HOMECHKJIATypa, CIIOCOOBI
MOJTyYCHHS, XUMUYECKUE
CBOICTBA

47

[IpakTrueckas pabora Ne
6. Pemrenne
SKCIEPUMEHTATbHBIX
3aja4 1o Teme « OCHOBHEIC
KJIaCChl HEOPTraHUYECKUX
COECIMHEHUI

(Touxka pocra)

48

T'eneTnyeckas CBs3b
MEXK]y KilaccaMu
HEOPraHUYECKUX
COE€TMHEHUH

49

O060011eHne 1
cUCTEMATH3AlNA 3HAHUI

50

KonTponbnas padorta Ne3
mo Teme "OCHOBHbBIC
KJIACCHl HEOPTaHUYECKUX
coeuHeHH "

Iepuoauveckuii
3aKOH U
IHepuoauveckas
cucTeMa
XUMHUYECKHUX
3jemenTos /l. U.
MenaeneeBa.
Crtpoenue
aTOMOB.
Xumuueckas
CBSI3b.
OKHCIUTEIBHO-

18
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BOCCTAHOBH
TeJbHbIE
peakuuu

51

[TepBbie MONBITKH
KJacCuUKaIuu
XUMHUYECKUX HIIEMEHTOB.
[TonsaTHe 0 rpynmnax
CXOJIHBIX 3JIEMEHTOB

52

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa

53

[Iepuonsl, rpynisl,
OATPYIIIBI

54

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oromn

55

CrtpoeHue 3JIeKTPOHHBIX
000JI0UYEK aTOMOB
9JIEMCHTOB
Ilepuoarueckoil CUCTEMBI
J. . MenneneeBa

56

XapakTepucTuka
XHMHYECKOI'0 3JIEMEHTA 110
€ro I0JIOKCHHIO B
[Iepnonnueckoii cucreme
. . MeHnaeneeBa

57

3HayeHHe
[Iepnoanueckoro 3akoHa
JUTSl pa3BUTHUA HAyKH U
npaktuku. . WM.
MenneneeB — y4E€HBIN,
TeJIaror ¥ rpaXKIaHuH

58

aﬂeKTpOOTpI/IHaTCJILHOCTB
aTOMOB XUMHYCCKHUX
QJICMCHTOB

59

Nonuag xummyeckas
CBA3b

60

KoBasienTHas nosnsipHas
XUMUYECKas CBS3b

61

KoBasienTHas HenossipHas
XUMUYECKas CBSI3b

62

63

CrerneHb OKUCIIEHUS

05,05

64

65

OKHUCIIUTENBHO-
BOCCTAHOBUTEIHHEIE
peakiu

13,05

12,05

66

OKUCIIUTEN U
BOCCTAHOBUTEU

15,05

15,05
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67 KonTtponbHast pabora Ne4 1 20,05 19,05
1o teme «CTpoeHue
aToMa. XUMUYECKast
CBSA3b»
68 O06006111IEHE U 1 22,05 22,05
CUCTEMaTHU3alMs 3HAHUI
HUTOTIO: 68
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9 KJIACC

HaumenoBaunue
paznena

Tema ypoka

KomnunuectBo
JacoB

[ara

Koppe
KTHUPO
BKa

BemecrBo n
XHMHYECKHUe
peaxkiun

17

Ilepnonrueckuii 3aK0H.
[Tepuonuueckas cucrema
XAMHUYECKHUX JIEMEHTORB
. . MenneneeBa

3aKOHOMEPHOCTH B
W3MCHEHUH CBOWCTB
XUMHNYCCKHUX OJICMCHTOB
HEPBBIX TPEX NEPUOIOB

Knaccudpukauus un
HOMEHKJIaTypa
HCOPIraHNMYCCKUX BCIICCTB

Buapr xumnueckou cBI3u
Y TUIBI KPUCTATUTMYECKHUX
pEIETOK

KonTpomnbnas padora Nel
o teme «IloBropenue u
yriayOieHue 3HaHuu
OCHOBHBIX Pa3/IeJIoB Kypca
8 kiacca»

Knaccudukanms
XUMUYECKUX PEAKLUN 10
PAa3JIMYHBIM ITPpHU3HAKaM

ITonsaTHE 0 cCKOpOCTH
XUMHYECKON PEaKIuu.
[ToHsATHE O TOMOTE€HHBIX U
TeTEPOre€HHBIX PEaKIHsIX

IloHsaTHE 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh
XUMHYECKON PeaKiuu 1
MOJ0KEHHE XUMHUYECKOTO
paBHOBECHSI

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE
peakiu

10

Teopus
AJIEKTPOJIUTHUYECKON
nuccoranui. CUIbHEIE U
cl1a0bIe DIIEKTPOIIUT

11

HonHbIe ypaBHEHUS
peakuui
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12

XuMHYECKHE CBOMCTBA
KHCJIOT U OCHOBaHHUHU B
CBETEe NpEACTaBICHUN 00
3JIEKTPOIUTUUECKON
JIACCOIAIIN

13

XUMUUYeCKHe CBOMCTBA
COJICi1 B CBETE
MpeACTaBICHUI 00
3JIEKTPOJIUTHUYECKON
JHCCOLAIUN

14

[TonsiTue o ruaponuse
coJieit

15

O06006111eHE U
CHCTEMATHU3ALINS 3HAHUIN

16

[IpakTnueckast padbora Ne
1 no Teme: «Pemenue
OKCIICPUMCHTAJIBHBIX
3a1au»

(Touka pocra)

17

KonTponbHas pabota No2
0 TeMe
«INEKTPOIUTUYECKAS
JUCCOLIAIUS.
XUMUYECKUE peaKklluy B
pacTBopax»

HemeTtanjanl 1 ux
coeIMHEeHUSA

25

18

OO0miass  xapakTepUCTHKa
rajJloreHoB.  XMMHUUYECKHE
CBOMCTBAa Ha IpUMEpE
XJIopa

19

Xnoposogopon. ComnsiHas
KHCJIOTAa, XUMHUYECKHE
CBOIICTBA, MOJTy4YEHHE,
IPUMEHEHHE

20

[IpakTnueckast padora Ne
2 no teme «llonyuenune
COJISSHOM KHMCJIOTHI,
H3y4YEHUE €€ CBOWCTBY»

21

Brraucnenns mo
YPaBHEHUSIM XUMHUYECKUX
peaKuuii, €Clii OJIMH U3
peareHToB JiaH B U30BITKE

22

OO6mras xapakTeprucTuka
aneMeHToB VIA-rpynmsl

23

AnnoTponHsie
MOAU(HUKAIIUHU CEPBI.
Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOKCTBA
cepbl
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24

CepoBoiopoi, CTpOEHHUE,
(dbuzmveckue u
XUMHYECKHUE CBOMCTBA

25

Oxcunpl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHE U
XMMHYECKHE CBOICTBA,
IIPUMEHEHUE

26

XUMUYECKUE PEaKLIUH,
J€Kalye B OCHOBE
IIPOMBIIIJICHHOT'O CII0c00a
IIOJIyYEHUS CEPHOU
KHMCIIOTBI. XMMHUYECKOE
3arps3HeHue

OKpY KaroIllen Cpeibl
COCIMHEHUSIMU CEPBI

27

BrIaucienne maccoBoit
JIOJIM BBIXOJIa MPOIYKTA
peakuu

28

OO01as xapakTepucTUKa
3EMEHTOB VA-TpyIIIBL.
A30T, pacCipoCTpaHEHUE B
npupoae, puznueckue u
XMMHYECKHUE CBOMCTBA

29

AMMHaK, ero (pu3ndIecKue
1 XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U TPUMCHEHUE

30

[IpakTnueckas padbora

Ne 3 no Teme «Ilonyuenue
aMMHaKa, U3yuyeHHue ero
CBOWCTBY

31

A30THas KHCIoTa, €€
¢buznueckue u
XUMHUYECKHE CBOMCTBA

32

Hcnons3oBanne HUTPATOB
U COJIE aMMOHMUS B
Ka4yeCTBE MUHEPATbHBIX
ynoopenuit. XumMuueckoe
3arpsi3HEHUE
OKpY’Karolllen cpebl
COCJIMHECHHSIMU a30Ta

33

dochop. Oxeun docdopa
(V) u pocdopnas
KHCIOTa, (PU3UUYECKUE U
XHMHYSCKHE CBOMCTBA,
MOJIy4YCHHUE

34

Hcnons3zoBanne GocdaTton
B KaueCTBE MUHEPATbHBIX
ynoOpeHuit. 3arps3HeHHe
MIPUPOTHON CpeIbl
dbocharamu

35

Yraepon,
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pacmpocTpaHeHHE B
npupoie, Gu3ndecKkue u
XHUMHUYECKHE CBOMCTBA

36

Oxkcunsl yraepoaa, ux
¢busnyeckue u
XMMHYECKHE CBOICTBA.
DKOJIOTHYECKHUE
Mpo0GIeMbl, CBSI3aHHBIE C
okcugoMm yriepoaa (IV)

37

VronpHas KUCI0TA U €€
COJIN

38

IIpakTrnyeckas pabora

Ne 4 o teme "[lonyuenne
YTJIIEKUCIIOrO rasa.
KauectBennas peakuus Ha
KapOOHaT-MOH"

39

HepBOHa‘IaJII)HI)Ie IIOHATHUA
00 OpPraHu4YCCKuX
BC€IICCTBAX KakK O
COCAMHCHUAX YIJICpoaa

40

Kpemnwnii u ero
COEMHEHUS

41

[IpakTnueckas padbora Ne
5. Pemenue
AKCTIIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
«Baxaenmne HeMeTaJIbl
W UX COCAUHCHUS

42

KonTtponbHas pabota Ne3
1o teme «Baxnenmme
HEMETAJIJIbI U UX
COEJIMHEHUSI

Metanabl 1 ux
coeIMHEeHUS

20

43

OO01mmas xapakTepucTuKa
XHUMHYCSCKHUX IJIIEMEHTOB
— METaJJIoB.
Merannuueckas CBSI3b U
MeTaJTH4YecKas
KpUCTaJUTMYECKast
pemérka. Pusndeckue
CBOMCTBA METAJIJIOB

44

XuMHYECKHE CBOMCTBA
METAaJJIOB.
DIEKTPOXUMUYECKUN P
HaIpsDKEHUH METaJUIOB

45

OO0murue crocoonl
HOJ'Iy‘-IeHI/ISI METAJIJIOB.
CmunaBbl. Beruucaenus mo
ypaBHCHI/ISIM XUMHUYCCKHUX
peaKIvii, €CIIM OJIMH U3
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pEareHToB COAEPKUT
IPUMECH

46

ITonsTHE O KOppPO3UHU
METaJIOB

47

II{enouHbIe METAILIBI

48

OKCcHIBI U THAPOKCHIBI
HATpHsI U KaJTusl

49

Illenoyno3eMenbHEIC
METaJLIbI — KaJIbIUA U
MarHuu

50

Baxkneiiime coeuHeHN
KaJIbIIUs

o1

O06006111EHE U
CHCTEMATHU3ALINS 3HAHUIN

52

JKécTtkocTh BOABI U
crocoObI €€ ycTpaHeHUs

53

IIpakTnueckast padota Ne
6 o TeMe «2KEcTKoCThb
BOJIBI U METOJIbI €6
yCTpaHCHUS»

54

AmoMuHNN

55

AmpoTtepHbIe cBOMCTBA
OKCH/JIa U THJIPOKCUA

56

Keiaeso

57

Oxcupl, THIPOKCHUIBI U
conu xkene3a (I1) u xenesa

(1)

58

O060011eHne 1
cUCTEMATH3AalN 3HAHUI

59

[IpakTnueckast padora Ne
7. Pemienue
IKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
«Baxneiine MeTalIbl B
HX COCTUHECHUS»

(Touxka pocra)

60

Brruucnenus no
YPaBHEHUAM XUMUYECKUX
peaKuuii, €CJIi OJUH U3
peareHTOB J1aH B H30BITKE
WJIA COAEPKUT IIPUMECH.
Breramcnenns MaccoBoi
JI0JIA BBIXOJIa TPOTyKTa
peaKkuuu

61

O06001menue u
cUCTEeMaTH3aIus 3HaHUN

62

KonTtponbHast pabota Ne4
o Teme «Baxnenmme
METaJIJIBbl U UX
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COCOMHCHU

4 XuMusa u 6
OKpY:Kamoas
cpena
63 BemecTBa 1 Marepuasi B 2 15,05
- [MOBCETHEBHOM KM3HH
64 yeJaoBeKa
65 XHUMHYECKOE 3arpsi3sHEHUE 1 150,05
OKPYKaIOIIEH Cpeibl
66 Ponb xumuu B pemieHun 2 16,05
- 9KOJIOTUYECKUX TTPOOIemM
67
68 O06006111eHE U 1 16,05
cHUCTEMaTH3alMsl 3HAHUI
HUTOTO: 68
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6. IIEPEYEHb (KOAU®UKATOP) PACIIPEAEJIEHHBIX ITO
KJIACCAM ITPOBEPSIEMbBIX TPEFOBAHUH K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHUSA U JIEMEHTOB

COAEPXAHUA 110 XUMHUHAN
8 KIIACC
Kon N
HIPOBEPAEMOro [IpoBepsieMbie TpeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOIM
pgsynLTaTa 00pa3oBarebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
1 ITo Teme: «IlepBoOHaYaIbHBIE XUMHYECKUE MTOHSITUS»
PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHITHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUH 37IEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOHAS ), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca,
11 MaccoBast 10JIs1 XMMHUYECKOT0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM,
XUMHAYECKast peakiys, KIacCU(PUKAIIS PEaKIHii: peaKkuy COSAMHEHUS,
pPEaKIuu pa3ioKeHUs, peakIMK 3aMEeIleHUs], peakllui 0OMeHa, 9K30- U
YHJIOTEPMHUYECKHIE PEAKIINHU, TETIIOBOH A (PEKT peaKkiuu, pacTBOp, MaccoBast
J10J1s1 BeliecTBa (IPOIEHTHAsI KOHIIEHTPAIIMsI) B PaCTBOPE
19 WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U
' MPUMEHSATH 3TU MOHSATHUS IPHU ONKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 UCTIOJIB30BaTh XUMHYECKYIO CUMBOIIUKY JUISI COCTaBJICHUS (POPMYJI BEIIECTB U
' YpaBHEHUN XUMHUUYECKUX PEaKIui
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MACChI BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKOHa ABOraipo
1.5 OIpEEIATh BaJJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMUYECKUE pPEeaKLIUHU (TI0 YUCITY U COCTaBY
' YUYacCTBYIOLIMX B pEaKIH BELIECTB, 10 TEMJI0BOMY YPPeKTy)
1.7 BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIYHUCIISATH MAaCCOBYIO JI0JII0 XMMUYECKOT0 3JIEMEHTA 110 opmyIie
' COEIUHEHMUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSATh €CTECTBEHHOHAYUYHbIE METO/Ibl TO3HAHUS — HAOIIOICHNUE,
' U3MEepeHne, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbII U MBICJIEHHBIN )
2 ITo Teme: «BaxxHeiime npeACTaBUTENN HEOPTaHUYECKUX BEIIECTBY»
21 pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHUI: OKCUJI, KHUCIIOTA,
' OCHOBAHHE, COJIb
29 OINPEAEIATh MPUHAJIEKHOCTD BELECTB K ONpPEACIEHHOMY Kilaccy
] coelMuHeHul no popMysam
2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKUE BEILIECTBA
XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUUECKHE CBOMCTBA BEIIECTB
24 pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMMCAaHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XMMHUUYECKHUX PEAKLIUN
o5 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO

COCTaBa, BOBMOKHOCTHU IIPOTCKAHU XUMHUYICCKUX HpCBpaH_ICHI/Iﬁ B Pa3JIMYHBIX
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YCIIOBHUSIX

2.6

CJIEIOBATh MMPABUIIAM ITOJIB30BAHMS XUMUYECKON TIOCYI0H U 1a0OpaTOPHBIM
000pyI0OBaHUEM, a TAKXKE TIPABUIIaM OOpAIICHUS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIIMSIMHU T10 BBIMIOJIHEHUIO JTA00PATOPHBIX XUMHYECKHUX
OIIBITOB TI0 TIOJYYCHHUIO M COOMPAHUIO T'a3000pa3HbBIX BEIIECTB (BOAOPOIa U
KHCJIOPO/Ia), IPUTOTOBJIEHUIO PACTBOPOB C OIMPEACIEHHON MAacCOBOM J101ei
pPacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATh U TIPOBOJAMTH XUMUYECKHE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C
MTOMOIIbI0 UHAMKATOPOB (JTaKMYC, (heHOI(TaTICHH, METUIIOPAHK U JPYTHE)

2.7

MPOBOAMTH PACUEThI MO0 YPABHEHUIO XUMUYECKOM PeaKkIuu

ITo Teme: «Ileprnoanueckuii 3akoH u [lepuoauyeckas cucrema XUMUYECKUX
anemenToB J. . Menzaeneea. CTpoeHre aTOMOB. XMUMUYECKAsI CBSI3b.
OKHCIMTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

PaCKpBIBATh CMBIC]I OCHOBHBIX XMMUYECKUX MOHATUI: AP0 aTOMa,
AJIEKTPOHHBIN CJIOH aToMa, aTOMHast OpOUTallb, PalnyC aToMa, XUMHYECKast
CBS13b, MIOJISIPHAs U HEMOJIIpHAasi KOBAJIEHTHAs! CBA3b,
AIIEKTPOOTPHULIATEILHOCTh, HOHHAS CBSA3b, NOH, KATUOH, AHUOH, CTENIEHb
OKHCIICHUS

3.2

I(J'IaCCI/I(bI/II_II/IpOBaTB XHUMHNYCCKHEC JJICMCHTDBI

3.3

OIKCHIBATH M XapaKTEPU30BaTh Ta0IUUHYIO Gopmy [leproanueckoi cucTeMbl
XUMHUYECKHX JJIEMEHTOB: Pa3IN4aTh MOHITHS «TJIaBHAS TIOATPYTIIa
(Arpymnmna)» u «mnobounas noarpymmna (brpymma)y, «manbsie» u «00IbIIIe»
TIEPHOIBI

3.4

packpsiBaTh cMbici [leprnoanueckoro 3akona .M. Menaeneesa:
JTEMOHCTPHUPOBATh MOHUMAHHUE MEPUOINIECKON 3aBHCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B Hepnonnqecxoﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HaYEeHHSI, KOTOpBIe UMetoTcs B Tabnuie «Ileprnoaudeckas
cucTeMa XuMuieckux aneMeHToB J[.M. MeHeneeBay ¢ YMCIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsia A1pa, o0IIee YUCII0 SIEKTPOHOB M PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM
CJIOSIM)

3.6

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCOMHCHUAX

3.7

ONPCACIIATE BUJ XUMHUYECKOH CBSI3HU (KOBaJ'IeHTHaSI n I/IOHHaﬂ) B
HCOPTaHUYCCKUX COCIUHCHUAX

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUA
8 kiace

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKaHUA

HCpBOHa‘{aHBHBIC XUMHUYCCKHUC ITOHATHUSA

11

HpC,Z[MCT XUMHHU. PoJIb XUMUH B )KM3HHU YeJIOBEKa. XMMHS B CUCTEME HayK. Tena
1 BemecTBa. OU3HUYeCcKUe CBOMCTBA BEIIECTB. ArperaTHoe COCTOsTHHUEC BE€IICCTB

1.2

ITousaTHe 0 MeTomax ITO3HaHMS B XUMHUH. Uncrele BemntecTBa U cmecH. CriocoObl
paszeseHus cMecen

13

ATOMBI ® MOIJICKYIJIBL. Xummnyeckne sneMeHTHl. CHMBOJIBI  XHMHYCECKHX
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aneMeHTOB. IIpocThie U c10XKHbBIE BElleCTBa. ATOMHO-MOJIEKY/ISIPHOE YUEHHE

14

Xumuueckass Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTEIbHAS aTOMHasg Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHAs Macca. MaccoBasi 1011 XMMUYECKOIO 2JIEMEHTA B COCIMHEHUHU

1.5

KonuuectBo BemiectBa. Monb. MoisipHas macca. B3auMOCBSI3b  KOJIMYECTBA,
Macchl M 4MCIa CTPYKTYPHBIX €IUHHI] BellecTBa. PacueTsl mo Qopmynam
XUMHAYECKUX COCIUHECHHUHU

1.6

Ousnyeckne W XUMHYECKHE SIBICHHSA. XUMHYECKas pEakmus M ee NpPU3HAKH.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XMUMHUYECKUe ypaBHeHHs. Kimaccudukanms
XMMHUYECKUX PeaKHii (COeqMHEHMS, PA3I0KeHNUS, 3aMEIICHNs, 0OOMEHA)

1.7

XUMHUYECKUN IKCTICPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCY/I0H, C MpaBHIaMH
paboTel B Jaboparopud W TpHEMaMd OOpamieHWs ¢  JJaOOpaTOpHBIM
0o0OpylOBaHMEM, H3Y4YCHHUE M ONHCAaHHWE (UINYECKHX CBOHCTB 0O0pa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOMroneHne Gpu3nueckux (IJIaBIeHHE BOCKA, TasHHUE
JbJla, pacTUpaHUE caxapa B CTYIKEe, KHUICHHEC W KOHJIEHCAIUsS BOMABI) U
XUMHYECKUX  (TOPEHHWE  CBEYM, MpOKAJIMBAaHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIOTOW) sIBJICHUH, HAONIOJCHUE U OIUCAHHE
NPU3HAKOB  NPOTEKAHUS  XUMHYECKHMX peakuuid  (passiokeHwe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPHIOM Oapwsi, pa3IoKeHUE TUIPOKCHIA
meau (1I) mpu HarpeBanuu, B3aumojieiicTBUE Kene3a ¢ pactBopom conu menu (1),
U3yUYCHHE CIIOCOOOB paszelicHHus: cMeceil (C TTOMOIIbI0 MarHUTa, (PUILTPOBAHUE,
BBIIAPUBAHUE,  JUCTWUIALMSA,  XpoMmarorpadus), TPOBEJCHHE  OYUCTKH
MIOBapCHHOM COJIM, HAOIIONECHUE M OMKMCAHUE PE3yJbTaTOB IPOBEICHHS OIbITA,
WITIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaccChl, CO3JaHUE MOJAETCH MOJIEKYI
(I1apoCTepIKHEBBIX )

Baxwneitmue MMPEACTAaBUTECIN HCOPTraHNUCCKUX BCUICCTB

2.1

Bosnyx - cmecp razoB. CocraB Bo3ayxa. Kucmoponm - aieMeHT M IpOCTOE
BenlecTBo. HaxokeHue Kuciopona B INpupone, (pU3MUECKHe U XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzasl. Ilpumenenue kucnopona. CrocoOsl
MOJyuyeHUsi Kucjaopoia B Jlaboparopuu U HpoMblIUIeHHOCTH. Kpyrosopor
Kucinoposa B npupoje. O30H - aJUIOTpONHas MoAU(UKALUSA KUCIOpoa

2.2

TeruoBoit 3 GeKT XUMUUECKON peakIM, TEPMOXMMUYECKHE YPaBHEHUS, K30~ U
HHIOTEPMUYECKUE peaklMu. TOIIMBO: Yroib W METaH. 3arps3HEHHE BO3/1yXa,
yCcUJIeHHEe TapHUKOBOTO 3(ekTa, pazpylieHne 030HOBOTO CII0s

2.3

Bonopon - snement u mpoctoe BemiecTBo. HaxoxkaeHue Bopopona B MpUPOE,
bu3NMYeCKe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOYYCHHS.
Kucnors! u conu

2.4

MOJ'IHpHBIﬁ 00beM ra3oB. PacueThsl 10 XMMUYECKUM YPaBHCHUAM

2.5

®dusnyeckue cBorcTBa BoAbl. Bona kak pactsoputens. PactBopsl. HackiieHubie
Y HEHACBHIIIEHHbIE pACTBOPHI. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBasi 10is
BELIECTBA B pacTBope. XuMHUYecKHe cBoicTBa BoAbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJAE M B KU3HU YeIoBeKa. KpyroBopoT BOIBI B MpHUPOIE.
3arpsi3HEeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ
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2.6

Knaccudukamuss Heopranmdeckux coeauHenwit. Oxcuabl. Knaccudukarus
OKCHJIOB:  cosieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aMdOTepHbIC) U
HeconeoOpasytome. Homenknarypa oxcunoB. PDusnyeckue M XHUMUYECKHE
cBoiicTBa okcua0B. [lomyueHnue okcuaoB

2.7

OcHoBanus. Knaccudukanus OCHOBaHMH: IIEJIOYM M HEPAaCTBOPHUMBIE
ocHoBanus. Homenkiarypa ocHoBaHuid. dusndyeckue U XMMHUYECKHE CBOMCTBA
ocHoBaHu. [lonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudpukanmst xucinor. Homenkimarypa kucnor. dusmyueckue u
XMMHYECKHE CBOMCTBA KUCIOT. Psn aktuBHocTM MetaimioB H.H. bekerosa.
[Tonmyuenue KuciaoT

2.9

Comu. Homenknarypa cosed. ®u3nueckne M XMMHYECKHE CBOWCTBA COJIEH.
[Tonydenue coineit

2.10

I'eneTnyeckas cBs3b MCXKAY KilaCCaMH HCOPIraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUYECKUN SKCIIEPUMEHT: KAYECTBEHHOE ONPEEICHUE COACPKAHUSI KUCIOPOJa
B BO3/1yXe, IOJy4YeHHE, COOMpaHHE, paclHo3HaBaHUE W U3yUYEHUE CBOMCTB
KHUCTIOpoJa, HaOIIoeHue B3aMMOJEHCTBHUS BEIECTB C KUCIOPOAOM U YCIOBHUS
BO3HMKHOBEHUS M MIPEKPAIICHHs TopeHus (IMokapa), 03HaKOMJICHHE ¢ 00pa3iamMu
OKCHJIOB M ONHUCAHHE WX CBOMCTB, IMOJIy4€HUE, COOMpaHue, pacro3HaBaHHE WU
U3yY€HUE CBOMCTB BoOpoja (ropeHue), B3auMOAEUCTBUE BOJOPOJA C OKCHJIOM
meau (I1) (Bo3MOKHO MCIIOJIb30BaHKME BUICOMATEPHAIIOB), HAOIIOICHHE 00pa3IioB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHME OCOOEHHOCTEW pPAacTBOPEHHUS
BEUIECTB C pa3JIMYHOM PpPacCTBOPUMOCTBIO, IIPUTOTOBIEHUE pPACTBOPOB C
ONPEACICHHON MacCOBOM JIOJEH pPACTBOPEHHOIO BEIIECTBA, B3aWMOICHCTBUE
BOJBI C MeTalnaMu (HaTpueM U KaiblieM) (BO3MOXXHO HCIIONb30BaHUE
BUJICOMATEpPUAJIOB), ONpPEIEICHUE PACTBOPOB KUCJIOT M IIENOYEH C IMOMOUIbIO
WHIWKATOPOB, HCCIENIOBAHUE OOpPa3IOB HEOPTraHMUYECKHUX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIOIEHNE U3MEHEHUS! OKPAaCKU MHAMKATOPOB B pPacTBOpPAxX KHUCIOT U
menodel, nzyueHue B3aumojeictBus okcuaa meau (II) ¢ pactBopom cepHoif
KHUCIIOTBI, KHCJIOT C MeTaUlaMHM, pEaK[Iuil HeWTpalu3alud, T[OoJy4eHue
HEpPacTBOPUMBIX OCHOBAHMI, BBITECHEHHE OAHOTO METajljla APYyTUM W3 pacTBOpa
COJIM, PpEIIEHHE OHKCIEPUMEHTAJIBHBIX 3ajad 1o TeMe 'Baxueirme Kiacchl
HEOPTraHWYECKUX COeAMHEHUN"

ITepuognueckuit 3akoH u llepuonnueckas cucrema xuMuueckux 3nemenTos /.M.
MenneneeBa. CTpoeHwe aroMoB. XHUMHUYecKas CBa3b. OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKLINHU

3.1

[TepBble MOMBITKU KIaccU(UKAMN XUMHUYECKUX 37eMeHTOB. [ToHATHE O rpynmax
CXOIHBIX AJIEMEHTOB (ILEJIOYHBIE M IEJIOYHO3EMEIbHbIE METaJUIbl, T'aJOTEHBI,
UHEpPTHBIE Ta3bl). DJEMEHThl, KOTOpble 00pa3yloT aMQOTEepHbIE OKCHIbI H
TUAPOKCH/TBI

3.2

Ilepnonmueckuii 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX eMeHToB J[. M.
MenneneeBa. Koporkonepuoanas u jummHHonepuoaHas Gopmsl [lepuoanueckoit
cucrteMbl xumuyeckux snemeHtoB J[.MI. MenpaeneeBa. Ilepuomgsl u rpynmsl
DuU3NUECKUN CMBICH TIOPAJKOBOIO HOMEpa, HOMEPOB II€pUOJa U TPYIIIbI
JJIEMEHTA
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3.3

Crpoenue aromoB. CocraB atoMHbIX siaep. M3oronel. Dnextponsl. CTtpoeHue
UIEKTPOHHBIX  000J04eK aroMoB MepBbIX 20 XMMHYECKMX 3JIEMEHTOB
Ilepuonmueckoit cucremsl [[.M. MenneneeBa. XapakTepucTuka XHMHUYECKOIO
3JIeMeHTa 1o ero nonoxenuto B [lepuonnueckoit cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paguyca aroMOB XHMHYECKHUX JIIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB [0 TpylIiaM U IEPUOAAM.
3nauenue Ilepmonnueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XMMHYECKHX
AJIEMEHTOB UIA pa3BUTUS Hayku W npaktuku. .M. MeHneneeB - y4yeHbId U
rpaKJIaHUH

3.5

Xumuyeckass cBsi3b. KoBaneHTHass (moyiipHass W HEMOJApPHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIeMEHTOB. MIOHHAsI CBSI3b

3.6

Crenenp okuciieHns. OKHCIUTEILHO-BOCCTAaHOBUTEIBHEIC PCaKIu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBHTCIN

3.7

XVUMUYECKUN SKCIEPUMEHT: M3Y4YeHHE O0pa3loB BEIIECTB METAUIOB M
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCUAA LUHKA C pPAacTBOpPAMU KHUCIOT U
LIEJIOYEH, TPOBEICHUE OIBITOB, WJUIFOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBMTENIbHBIX PEAKLUH (TOPEHUE, PEAKIIMU PA3JIOKEHUS, COSAUHEHMS)

IIpoBepsiemble TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHS OCHOBHOI

00pa3oBaTeJIbHOM NMPOrPaMMBbI

9 KJIACC

Kon

IIpoBepsiemble IpEeAMETHBIE PE3YJIBTAaThl OCBOCHUS OCHOBHOM

MPpOBEPIACMOIO 06p330BaTeHLHOﬁ nporpaMmMbl OCHOBHOT'O 06mer0 O6pa3OBaHI/I$I

pe3yabrara

ITo Teme: "BemecTBo 1 XxuMudeckasi peaxius'"

PACKpPbIBATH CMBICJI OCHOBHBIX XHMHYECKUX ITOHSTHIL: pacTBop,
SJICKTPOJIUTHI, HEJJICKTPOJIUTHI, QJICKTPOJIMTUYICCKAA Jucconuanus,
p€akuunu HOHHOIO O6M6Ha, KaTajau3arop, XHMHYECKOC PpPaBHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe p€aknunu, OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC
p€aKkurun, OKHUCIUTCIIb, BOCCTAHOBHUTECIIb, OKHCICHHUEC W BOCCTAHOBJICHHC,
AJJI0TpOoIIHnA, aM(I)OTepHOCTL, XHUMHUYCCKasA CBA3b (KOBaHeHTHa}I, HOHHAas,
MeTaJ'IJ'II/I"IeCKaSI), KpUCTAJUINYCCKaA peuIcTKa, CIIJIaBBbI, CKOpPOCTH
XUMHYECKOM pceakunun

HIUTIOCTPUPOBATE B3aUMOCBA3bL OCHOBHBIX XHUMHWYCCKHUX MOHATHH |
IMPUMCHATH OTHU IMOHATHS ITPU OIMMCAHUHU BCUICCTB U UX npeBpameHHﬁ

COCTaBJIATh YPaBHEHMS DIIEKTPOJUTHUECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJIHBIE U COKPAICHHbIE YPABHEHMS PEAKIIMI HOHHOTO
obMeHa

pacKkpbiBaTb CYHIHOCTb  OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ
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MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIiii

1.5

IIPOBOAUTH PACYETHI I10 YPABHEHUIO XUMUYECKOU peaKIuu

[To Temam: "Hemerasuiel m ux coeauHeHuss" u "Mertawisl U HUX
coenuueHus"

2.1

XapakTepu30BaTh (OMHMCHIBATh) OOMIME M CHEHU(PUUIECKUE XMMUYECKHE
CBOMCTBA IPOCTBIX M CIIOXKHBIX BEIIECTB, IIOATBEP)KIAs OIHCAHUE
IIpUMEpaMu MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUN

2.2

COCTaBJIATh YpPaBHCHUsA peaKHHﬁ, IOATBECPXKAAKIHNX CYIICCTBOBAHUC
TCHETHYSCKOM CBSI3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHMS,
BO3MOKHOCTH TMPOTEKaHUs XMMHYECKUX IPEBPALICHUN B Pa3IMYHbIX
YCIIOBHSIX

2.4

cleAoBarb — MpaBWUJaM  NOJIB30BaHHMS ~ XMMHYECKOM  MOCYAOM U
nabopaTtopHeM O0OpYyIHOBaHHWEM, a TaKXe IMpaBWiIaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBMU C MHCTPYKIMUSIMH TIO BBIMOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB M0 TOJYYCHHIO U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKa U YITIEKUCIIOTO rasa)

2.5

IPOBOANTH PEAKIINH, TOITBEPIKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHbBIX
BEIICCTB: PACHO3HABATh ONBITHBIM MHYTEM XJIOpHI-, OpOMHI-, MOIUA-,
kapOoHat-, Qocdar-, cunmkar-, cynabpar-, THIPOKCHI-MOHBI, KATHOHBI
aMMOHHS, WOHBI W3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAaHUYECKHX BEIECTB

[To Teme: "Xumus u okpyxatomias cpena”

3.1

PacKpbIBaTh CMBICI OCHOBHBIX xuMuyeckux nonatuii: IIJIK Bemecrtsa;
KOppO3Us METAIIJIOB

3.2

IPUMEHSTh OCHOBHBIE OTIEPAlUU MBICIUTEILHON IEATENbHOCTH - aHAJINU3 U
CHHTE3, CpaBHEHHUE, 0000IIeHNe, CHCTEMAaTH3alluIO, BBISBICHHE TPUYHMHHO-
CIIEICTBEHHBIX CBA3€H - JJI1 U3y4EHUs CBOWCTB BEIIECTB M XMMHYECKHX
peaKIMii; eCTEeCTBEHHO-HAay4YHble METO/Abl IO3HaHWS - HaOIIo[eHuE,
U3MEpEeHHEe, MOJICIUPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH )

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
9 Kiacce

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKaHUA

BemecTBo u xumudeckas pcaKnus. HOBTOpCHI/IC

11

Ilepnonmuecknii 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX eMeHToB J[. M.
MenpeneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTHM B W3MEHEHUM CBOWCTB
XUMHYECKUX JJEMEHTOB INEPBBIX TPEX IEPUOAOB, KaIHs, Kalblusi H HX
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COCMHEHUN B COOTBETCTBUU C IIOJOKEHHEM D3JIeMEHTOB B Ilepuoamueckon
CHUCTEME U CTPOECHUEM MX aTOMOB

1.2

CrpoeHue BemecTBa: BUIbl XUMUYECKOM CBA3U. THUIBI KPUCTAIUIMYECKUX
pELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKOW PELIETKU U
BUJa XUMUYeckod cBa3u. Knaccuduxanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX
BELIECTB (MEXIyHApOIHAss U TPUBUANIbHAS). XMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCA K  Pa3jIM4yHbIM  KJIacCaM  HEOPraHMYECKUX  COCAUHEHUH,
TEHETUYECKas CBSA3b HEOPTAaHUYECKUX BELIECTB

1.3

Knaccugpukanuss XuMHUECKUX PEaKIuil Mo pa3IMyHbIM IpU3HAKaM (110 YUCIy H
COCTaBy YYacTBYIOIIMX B pEaKIUM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, 0
U3MEHEHHUIO CTENEHEW OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH, O
YUYacCTHIO KaTaJln3aTopa). DK30- U S3HJOTEPMUUECKHUE PEAKLIUU, TEPMOXUMHUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMUMHUYECKON PEaKLUU

14

IToustne 00 O6paTI/IMBIX n H606paTI/IMLIX XUMHUYCCKUX PCAKIMAX. IlonsTtue o
TOMOI'CHHBIX W I'CTCPOrCHHBIX PCaKIUAX. IloHsiTHE O XHUMHYCCKOM PaBHOBCCHHU.
CDaKTopBI, BJIIMAKOIIHUEC Ha CKOPOCTb XHUMHYECKON p€akKiiki M IIOJIOXKCHHUC
XUMHUYCCKOTO PAaBHOBCCHA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIbLHEIC pcaKkuuu, E)JIGKTpOHHBII\/JI OanaHc
OKHCJIMTEIbHO-BOCCTAaHOBUTECILHOU pCaKIuu. CocraBnenue ypaBHeHI/Ifl
OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIOJB30BaHHEM  MCTOJa
QJICKTPOHHOT'O OajaHca

1.6

Teopusi 3IEKTPONUTHUUECKON JUCCOLMALMU. JNEKTPOIUTHl U HEIIEKTPOIUTHI.
Karnonbl, annonsl. MexaHu3M AMCCOLMAIMM BELIECTB C Pa3IMYHBIMU BHIaMU
xuMuyeckoil cBsizu. CreneHb auccouuanuu. CUIbHBIE U clabble AIEKTPOIUTHI.
Peakiiun wonHOro obmeHa. YCIOBUS MPOTEKaHUs PEaKIUid HOHHOTO OOMeEHa,
IIOJIHBIE W COKpAalICHHbIE HMOHHBIE ypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMH M cojJell B cBeTe TMpeAcTaBlIeHUH 00 D3IEKTPOIUTUYECKON
mucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHsATHE O rHapoan3e conen

1.7

XUMHUECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMU KPHCTANTMUECKUX
pElIeTOK HEOpPraHWYeCKHUX BELIECTB - METAJUIOB UM HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATpPUs); UCCIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XHUMHUYECKOM peakluu OT BO3JIEHCTBUS pa3IMUHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JUCCOLMAINY  KUCJIOT, IIenoded U comedl  (BO3MOXKHO — MCIOJIB30BAHUE
BUJICOMATEpUAIIOB); MPOBEJCHHE ONBITOB, WJUIIOCTPUPYIOLUIMX  MPHU3HAKH
IIPOTEKaHUsl peakluuii HOHHOrO oOMeHa (0Opa3oBaHME OcCaj/iKa, BBIJEJIECHUE rasa,
o0pa3oBaHHE BOJIbI); OMNBITOB, HJUTIOCTPUPYIOIIUX IMPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pEakUuil (TOpeHue, peaklHMH Ppas3IoKEHHs, COCAUHEHMUS);
pacrio3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOILIBI0 KaYeCTBEHHBIX peaKLuil
Ha WOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemerams! 1 ux COCIMHECHUA

2.1

OO6mass  xapaktepucTtuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3NYECKUe CBOMCTBA MPOCTHIX
BEIICCTB - TaJOreHOB. XHWMHYECKHE CBOWCTBAa Ha TIpHUMEpPe  XJIopa
(B3auMoJeiicTBHE C MeTajulaMd, HeMeTalllaMH, MIelioyaMu). XIJIOPOBOIOPO/I.
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ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOAOpOAA HAa OpraHU3M uejioBeka. Baxuewine XJIOPUIbI U UX
HaXO0XJECHUE B IPUPOJE

2.2

O6mas xapakrepuctuka 3ieMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIEe cTerneHn okucieHus. CTpoeHne n (Gpu3ndyeckue CBOWCTBA
IPOCTHIX BEIIECTB - KUCIOPOAA U CePbl. AJUIOTPOIHbIE MOAU(PHUKALINN KUCIOPOIa
U cepbl. XUMHUYECKue cBoiicTBa cepsl. CepoBonopoa, cTpoeHue, pusndeckue u
XUMHYECKUE CBOMCTBA. OKCI/IHBI CCPbI KaK MPCACTABUTCIIN KHUCJIOTHBIX OKCHUIOB.
Cepnas kucnora, (Qu3HYecKMe U XHMHYECKHME CBoOicTBa (oOmme Kak
NpeACTaBUTENsl Kjacca KUCIOT U Crenu(uueckue). XUMHUECKUE PpEeaKiu,
JeXale B OCHOBE IPOMBIIUICHHOTO croco0a IONyYeHHs CEpHOW KHCIIOTHI.
[Tpumenenue. Coiu CEpHON KHCIIOTHI, KAaUeCTBEHHAs peakius Ha Cyib(ar-uoH.
HaxokneHne cepbl W €€ COeOMHEHUH B NpHupone. XUMHYECKOE 3arps3HEHHE
OKpY’)KaloIlllel CcpeAbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE IOXAU, 3arps3HEHUE
BO3/yXa M BOJJOEMOB), CIIOCOOBI €r0 NMPE0TBPAILCHHS

2.3

OOmass xapakTepucTuka sieMeHTOB VA-rpymnibl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTENICHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPO/IE,
duznueckue U XxuMuYeckue cporctBa. KpyroBopor azora B mpupoae. AMMHAK,
ero (usnMyeckre M XMMHYECKHME CBOMCTBA, MoyiydeHue U mpumeHenue. Comu
aMMOHHUS, UX (PU3HUECKHE U XUMUYECKHEe CBOICTBa, mpuMeHeHne. KauecTBeHHas
peaknus Ha WOHBI aMMOHHUSA. A30THas KHCIIOTa, e¢ TOoJy4deHue, (pu3udeckue u
XUMHYECKHEe CBOMcTBa (00IIME Kak TMpeICTaBUTENs Kiacca KHUCIOT H
cnenuduieckue). Vcrmonp3oBaHHe HHUTPATOB M COJCH aMMOHHUS B KadecTBe
MUHEPANBHBIX ya0oOpeHHil. XUMHYECKOEe 3arpsi3HEHUE OKPYXArollel cpebl
COCIMHCHUSIMUA a30Ta (KUCJIOTHBIC MOXKAM, 3arpsi3HEHHE BO3/AyXa, IOYBBI U
BOJIOEMOB)

2.4

®doctop, amnorponHsie Moaudukanuu Qocdopa, pusnueckue U XUMHUYECKHE
ceoiictBa. Oxcupg dochopa (V) u dochopnas kucinora, Qusuyeckue u
XMMHUYECKUE CBOICTBa, moiydeHue. Mcmomb3zoBanue ¢ocdaTtoB B KauecTBe
MHUHEpaIbHBIX YI0OpeHni

2.5

Obmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTepHbIC  CTCNICHH  OKHUCJICHUSA.  YIIEpOHd,  aJUIOTPOITHBIC
MomuUKallUK, paclpoCTpaHEHHWE B TMpHpoNe, (PHU3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6omusi. Kpyrosopot yriepona B mpupozae. OKcuabl yriaepojaa, ux
(1)I/I3I/I‘I€CKI/IC n XUMHUYCCKUEC CBOﬁCTBa, HeﬁCTBHC Ha JKUBBIC OpPraHU3MBbI,
MONTyuyeHUe M MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIeMbl, CBSA3aHHBIE C OKCHUIOM
yriepona (IV); rumore3a mio0anbHOrO TMOTEIJICHUS KJIMMara; MapHUKOBBIN
a¢dekt. YroiapHas KUCIOTa U €€ CONU, UX (PU3MUECKHe U XMMHYECKHE CBOMCTBA,
MMOJIy4CeHHUEC W IMPUMCHCHUC. KauectBennas p€akiusa Ha Kap6OHaT-I/IOHI)I.
Hcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINIEHHOCTH U CETHCKOM
XO35ICTBE

2.6

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCTUHEHHSX
yoiepoga (MeTaH, O9TaH, OJTWUJIEH, aleTWIeH, JTaHOJ], IVIHMIEpPUH, YKCyCHas
kucnora). Mx cocraB u xumudeckoe crpoeHue. [loHsTHE O OMONOTHYECKU
Ba)KHBIX BEIIECTBAX: KUPaAX, O€IKaX, yIIeBOAaX - U UX POJIU B KU3HU YETOBEKA.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUI
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2.7

Kpemuuii, ero ¢puznueckne u XUMHYECKUE CBONCTBA, OMyUYECHUE U IPUMEHECHHE.
Coenunenus xkpemHusi B npupone. OOmue npeacTaBieHuss 00 OKCHUIe KpeMHUs
(IV) u kpemuueBoii kucnore. CUIMKATHI, UX UCIIOJIB30BaHUE B OBITY, MEAHIINHE,
IIPOMBILUIEHHOCTH. BaxkHeilre crpoutesabHble MaTepuaibl: KepaMuKa, CTEKJIO,
neMeHT, OeToH, xkene300eToH. [IpobGiembl 0E30MaCHOTO  HCIOIB30BAHUS
CTPOUTENIbHBIX MAaT€pPUAJIOB B TOBCETHEBHOM KU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: H3y4deHHEe 00pa3loB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KauECTBEHHBIX PEAKLUUN Ha XJIOPHJI-
UMOHbl M HaOIIONEHHE IPU3HAKOB MX IPOTEKAHUS; OIBITHI, OTPAXKAOLINE
¢u3nueckne U XUMHUYECKHUE CBOMCTBA TaJIOTEHOB U MX COCAMHEHUI (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMAaTepUasoB); O3HAKOMIIEHHE € 00pa3lnamMu XJIOPHJIOB
(raoreHuI0B); O3HAKOMJICHHME ¢ oOpa3laMu Ccepbl M €€ COCIUHEHUSIMU
(BO3MOXHO  HCIIOJIb30BaHME  BUAECOMATEpUANIOB);  HAOIIOIEHME  IIpolecca
oOyrnuBaHUs caxapa IOJ JEWCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3y4CHHE XUMHUYECKHUX CBOWCTB pa30aBICHHOI CEpHOM KUCIIOTHI, IMPOBEIEHHUE
KAQueCTBEHHON peaknuu Ha Ccyabpar-uoH ¥ HaONIOIEHHE MpHU3HaKa ee
NPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3NYECKHMMHU CBOMcTBaMM a30Ta, Gochopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUWE BHUJAEOMAarepHalioB), oOpaslaMu
a30THBIX U (QochOopHBIX yoOOpeHHit; noidydyeHue, cooOMpaHue, paclno3HaBaHUE U
U3y4YeHUE CBOWCTB aMMUaKa; IPOBEIACHHE KAYECTBEHHBIX pEaKLUMi Ha HOH
aMMOHUs U (Qochar-uOH M U3yyEHHME [PU3HAKOB HX  IPOTEKaHUs,
B3aMMO/IEUCTBUE KOHUEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbI (BO3MOYKHO
UCIOJIb30BaHUE BUAEOMATEPHANIOB); M3Y4YEHHE MOJeNIel KpUCTAIMYECKUX
pemieTok anMasa, rpadura, QyuiepeHa; 03HaKOMJICHHE C MPOIIECCOM aIcopOLuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOra3a;
[0JIyuyeHue, coOupaHue, paclio3HaBaHWE U U3YUYEHHE CBOMCTB YIVIEKHCIIOTO ras3a;
IpoBe/IeHNe KaYeCTBEHHBIX peakiiii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YEeHHUE
IPU3HAKOB MX IMPOTEKaHWs; O3HAKOMJIEHME C TPOAYKIHEH CHIMKaTHOU
IIPOMBILIUIEHHOCTH; PEUICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 110 TeMe "'BaxHeimue
HEMETaJIJIbl U UX coelnHeHus"

Mertannasl 1 ux COCIMHCHU A

3.1

OO0mias xapakTepucTUKa XMMHUYECKUX IEMEHTOB - METAJUIOB HA OCHOBAaHUU HX
nonoxenusst B llepuogmueckorr cucreMe XuUMUYeckux anemeHTtoB  J[.U.
MenneneeBa u ctpoeHust aromoB. CTpoeHue MeTauioB. MeTaminueckas CBsI3b U
METaJUIMYECKass  KpPUCTAJUIMUECKassh  pelieTKa.  DJIEKTPOXMMHYECKUU  psll
HaIPsKEHUN METAJIOB

3.2

duznyeckne U XMMUYECKUEe CBOWCTBAa MeTayioB. OOmMe crnocoObl MOMyYeHUs
MeTayuioB. [IoHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl UX OT
koppo3uu. CriaBsl (cTaib, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY ¥ IPOMBIIITIEHHOCTH

3.3

[I{erounble MeTajuibl: mojokeHue B llepuoguueckol cucTeMe XUMHUYECKHX
aeMmeHToB J[.M. Menneneesa; cTpoeHHEe MX arOMOB; HAaXOXICHHUE B IPUPOJIE.
duznyeckrue U XMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKcUabpl U
TUAPOKCUIBI HATpus Y Kanus. lIpumMeHeHue WIeNOYHbIX METalIoB MU HX
COETMHEHUN

3.4

[llenouHo3emMenbHBIE  METAIbl MarHMid W KajJbIUW:  TIOJOKCHHE B
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Ilepuoanyeckon cucreme xumudeckux aemeHToB .M. Menaeneesa; ctpoeHue
HMX aTOMOB; HaxoXxjeHue B mpupoge. Puznyeckrue M XUMHUYECKHE CBOMCTBa
MarHusi U Kajablusa. Baxkheilmne coelWHEHHS Kalblus (OKCHI, THUIPOKCHI,
conn). XKeCTKOCTh BOZBI U CITIOCOOBI €€ YCTPaHCHHSI

3.5

AnmoMunnii: nonoxxkenue B Ilepuoguueckoid cUCTEME XMMHUYECKHUX 3JIEMEHTOB
.. Menneneesa; CTpOCHME aroMa; HaxoxkaeHWe B npupone. dusmdeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMSI. AMGBOTEPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
AITFOMHUHUS

3.6

Keneso: nonoxxenue B llepuonnueckoil cucreMe XMMHYECKUX 31eMeHTOoB J[.U.
MenneneeBa; CTpoeHHE aroMa; HaxokJIeHue B mpupone. Dusmyeckue u
XUMUYECKHE CBOMCTBa xene3a. OKcuiabl, THAPOKCUAbl u coiu xene3a (1) u
xkenesa (I11), mx coctas, cBOMCTBA U TTOJTyYCHHUE

3.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMu METaJUIOB M CILIABOB,
uX (pU3MYECKUMHU CBOWCTBAMH; H3y4Y€HHE pPE3yJIbTaTOB KOPPO3HHM METaJIOB
(BO3MOXKHO WCIIOJIb30BAaHKE BHJICOMATEPHATIOB), 0COOCHHOCTEH B3aUMOCHCTBUS
OKCHJA KalblUsd MW  HArpus C  BOMOH  (BO3MOXKHO  HCIIOJIB30BAaHHUE
BHJIEOMATEpPHUAJIOB); MCCJICIOBAHUE CBOMCTB JKECTKOW BOJBI; MPOIECCa TOPEHUS
JKese3a B KUCIOpoae (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPHUAIIOB); TPU3HAKOB
MIPOTEKAHMUS KAUYEeCTBCHHBIX PEaKIUii Ha MOHBI (MarHus, KajbIUs, aJIFOMUHUSA,
nuHka, skenesa (II) m xemeza (III), memu (II); HaOmroneHwe u omnucaHue
MIPOIIECCOB  OKpAaIllMBaHWs IUTAMCHHM HWOHAMHU HATpHUS, KalWsd W  KaJbIus
(BO3MOXKHO HCIMOJIb30BaHUE BHUIECOMATEPHAIIOB); HCCIENOBaHUE aM(OTEPHBIX
CBOMCTB  THAPOKCHJA aQJTOMHUHHMS W  TUAPOKCHJA IIMHKA;  peUIeHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe ""Bakueime MeTauibl U X coequHeHus"

XUMHS U OKpy’Karolas cpeaa

4.1

HoBble Marepuansl M TexHosioruu. BemjectBa M marepuansl B IOBCEIHEBHOM
JKU3HM 4YelloBeKa. XMMHS U 30poBbe. be3onacHoe MCIOIb30BaHUE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. IlepBas momomrs mpu XUMHYECKHX OXKOrax u
OTpaBJIEHUAX

4.2

OCHOBBI 2KOJIOTHYECKON TPAMOTHOCTH. XUMHYECKOE 3arps3HEHUE OKpYXKaromen
cpeasl [1JIK. Ponp xuMuu B pelieHHH 3Kojoruyeckux mnpooOnem. [Ipupoansie
UCTOYHHMKH YTJIEBOIOPONOB (yroiib, MPHUPOIHBIA Ta3, HEPThH), MPOAYKTHl HX
nepepadoTKH, UX pOJib B OBITY U MPOMBIIIUIEHHOCTH

4.3

XUMHUECKUN IKCIIEPUMEHT: M3y4YeHHE 00pa3lloB MaTepHasioB (CTEKJIO, CIUIABbHI
METAJJIOB, MTOJINMEPHBIE MaTePHUAIIbI)
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/. HIEPEUYEHb (KOAUPUKATOP) IPOBEPAEMbIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O

XUMHUHAN

IIposepsiembie Ha OI'D no xumuu TpedGoOBaAHUSA

K pe3yJibTaTaM OCBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOI NMPOrpaMMbl

OCHOBHOT'0 001IIero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOTr0O YPOBHS
OCBOEHMsI OCHOBHO 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABaEMOCTH SBICHUH MpPHUPOABI, IOHUMAaHHE OOBEKTUBHOU
3HAUUMOCTHM OCHOB XHMHUYECKOH HayKH Kak oOOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIed KyJIbTypbl M MPaKTUYECKOU
NeSITEIbHOCTH  4YeJOBEKa B  YCIOBUSX COBPEMEHHOIO  OOLIECTBa;
IIOHUMaHUE MECTAa XUMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHBIX MCETOAAX IIO3HAHHUA, B TOM YHUCIIC OSKCIICPHUMCHTAJIbHBIX H
TCOPCTUUCCKUX MCTOJAAX UCCICAOBAHUS BCIICCTB U U3YUYCHUA XUMUYICCKUX
peaxunﬁ; YMCHHEC HCIOJb30BATh MOACIU JIA OOBSICHCHUS CTPOCHUA
aTOMOB U MOJICKYJI

13

0 cdepax mpodecCHOHATBLHOU AESITeTbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOTHUAMU, OCHOBAHHBIMHU Ha JOCTUKCHUAX
XUMHUYECKON HAayKH, YTO TIO3BOJIUT OOYYaIOIIMMCSl pacCMaTpUBaTh XUMHUIO
Kak cepy cBoelt Oymymielt npodecCuoHaIbHON ASSTEIHPHOCTH U CleaTh
OCO3HAHHBIN BHIOOP XMMHH KaK MPOPHIBHOTO MpeaMeTa MIpH Iepexosie Ha
YPOBEHB CpeHEro o0I11ero o0pa3oBaHms

Bnanenue cucreMoi XHMMHUYECKHUX 3HAHUW U YMCHHEC NPUMCHSATH CUCTCMY
XUMHUYCCKHNX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BayKHEHIIIHNE XUMHNYECKHUC IIOHATHUA: XUMHWYECKHH 3JICMCHT, aroM,
MOJIEKYJla, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAA W
HEOTHOPOJHAsI CMECh, OTHOCHUTEIILHBIE aTOMHAsi M MOJIEKYJISIPHAsT MacChl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00beM, OKCHUJI,
KHCJIOTAa, OCHOBaHHUE, COJIb (CpeaHsisl), XUMHUYECKash pEeaKius, peakuuu
COCIMHEHUS, PEaKIMHU Ppa3JIOoKEHUs, peaklUu 3aMelleHHs, pPeaKlInuu
obMeHa, TermoBoi d(PPeKT peakinu, FK30- U IHIOTCPMUICCKHUE PEAKIIIH,
pacTBOp, MaccoBast 10JI1 XUMUYECKOTO 3JIeMEHTa B COETUHEHNUH, MaccoBast
JOJIsT ¥ TIPOIICHTHAs KOHIICHTpAIMs BEIIECTBA B PACTBOPE, SAPO aToma,
SNIEKTPOHHBIM  CJIOM aroma, aToMHas opOuTanb, pagUyc aToma,
BaJICHTHOCTD, CTCIICHb OKHCJICHHA, XUMHNYECKast CBA3b,
AIEKTPOOTPULIATEIBHOCTh, MOJSPHAsl W HENOJspHasi KOBAJEHTHAs CBA3b,
HOHHAasg CBA3b, MCTANIMYUCCKasA CBA3b, KPUCTAJUIMYCCKAA  PCIICTKaA
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(aromHasi, MOHHAs, METAJUIMYECKasi, MOJICKYJIsIpHAsl), UOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEIJIEKTPOIIUT, IEKTPOIUTUYECKAs JTUCCOLUAIUS, PEAKIIHH
WOHHOTO  OOMEHAa,  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH,
OKUCJIUTEIb W  BOCCTAHOBHUTENb, OKHCICHHME M BOCCTAHOBJICHHE,
ANIEKTPONU3, XHWMHUYECKOE pPaBHOBECHE, OOpaTUMble W HEOOpaTUMBbIC
peaKkuru, CKOPOCTh XMMHUUYECKOW peakiuu, karanuzarop, [1IK, koppo3us
METAJJIOB, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIINE  3aKOHBI XUMHUHU: 3aKOH COXPAaHEHHUS  MaccChl,
nepuoandeckuii 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSHCTBAa COCTaBa,
3aKOH ABOTaApo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJIApHas Teopus, TEOpUs
IEKTPOJUTHYECKON TUCCOLMALNAN

Bnagenue ocHOBaMu XMMHUYECKOW IPaMOTHOCTH, BKIIFOUAOLIECH:

3.1

YMEHME MPaBUIbHO MCIIOJIb30BAaTh M3YUYEHHBIE BEIIECTBA U MarepHualibl (B
TOM YHCJIE MHMHEpaJbHbIE YIOOpEHUs, MEeTaJUlbl U CIUIABbl, MPOJYKTHI
nepepaboTKy IPUPOJHBIX UCTOYHUKOB YIJIEBOIOPOIOB (YIVIsl, IPUPOIHOTO
rasa, He()TH) B OBITY, CEJIbCKOM XO35IICTBE, HAa IPOU3BOJICTBE U TIOHUMaHHE
3HA4YEeHMsI JKUPOB, OCJIKOB, YIVIEBOAOB JUIsl OPraHHW3Ma YEJIOBEKa; YMEHHE
IIPOrHO3MPOBATh BIMSHUE BEIIECTB M XMMHYECKMX IIPOLIECCOB Ha
OpraHU3M YEeJI0BEKa U OKPYKAIOLLYI0 IPUPOSHYIO CpEnyY

3.2

YyMEHUE HHTETPUPOBATh XMMHYECKHWE 3HAHUS CO 3HAHUSMHU JPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMYME OmNbITa pabOThl C Pa3IUYHBIMU MCTOYHHKAMHU HH(OpPMALUU IO
XUMUM  (HayyHas W Hay4yHO-TIOMYJSpHas  JIMTeparypa, CJIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MPEBPAICHUAX U MPAKTUYCCKOM MMPUMECHCHUU U YMCHHEC HUCIIOJIb30BATh €€
AJI pCIICHU A y‘le6HO'H03HaBaTCJ'ILHHX 3aga4

Brnanenne ocHOBaMM MHOHSATHUHWHOIO ammapara U CHUMBOJMYECKOTO S3bIKa
XUMUHU JJI COCTaBIeHUs (HOPMYJI HEOPTraHWYECKUX BEIIECTB, YPaBHEHHI
XUMHYECKUX peakluid; ocHoBamu xuMudeckoi HoMmeHknaTypsl (IUPAC u
TPUBUAJIBHON)

YMeHue OoOBSICHATH CBSI3b MOJNOXKEHUs dneMeHTa B Ilepumogmueckoit
CUCTEME C YUCIIOBBIMH XAPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX
2JIEeMEHTOB (COCTaB MW 3apsa  sjapa, OOIIee YHUCIO DJIEKTPOHOB),
pacrpeneeHueEM DJIEKTPOHOB 110 HYHEPreTHMYECKHM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHUOAOB, KM U KaJbLUs

[IpencraBienne 0 NEPUOIUYECKOM 3aBUCHMOCTH CBOWMCTB XMUMHUUYECKHX
DNIEMEHTOB (pauyc aroma, >3JIEKTPOOTPUIATETLHOCTh), TPOCTBHIX U
CJIOKHBIX BEUICCTB OT IIOJIOKEHUA DJICMEHTOB B Hepnonnqecxoﬁ CHUCTEMCE
(B MajpIX MEpPHOAAX WM TJIABHBIX MOATPYMIAX) U dJIEKTPOHHOTO CTPOSHUS
aToMa

YMmeHue kiaaccuuIpoBaTh:
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7.1

XUMHNYCCKUC 3JICMCHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMUYECKHUE PEAKIIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJ XHMHUYECKOM CBSI3M U TUI KPUCTAJUIMYECKOW CTPYKTYpbl B
COCIMHEHUSX

8.3 XapakTep cpenbl B BOJHBIX PACTBOPAX BEIMIECTB (KUCIIOT, OCHOBAHMIA)

8.4 OKHCITUTENh U BOCCTAHOBHUTEb

9 YMeHne XxapakTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBOWCTBA:

9.1 MPOCTHIX BEHICCTB (KHUCIOPOA, 030H, BOAOPOI, IpaduT, amMas, KpeMHHH,
azot, ocdop, cepa, XJIop, HATPHMA, KaJTHil, MATHUNA, KaJTbIHHA, ATFOMIHHM,
JKEIe30)

9.2 CJIIO)KHBIX BELIECTB, B TOM YHUCJI€ UX BOAHBIX PacTBOPOB (BoJa, aMMHAK,
XJIOPOBOZIOPOJI, CEPOBOIOPOA, OKCHABI M THAPOKCHABl MetaiuioB [ - [IA
rpyni, amomunust, meau (II), nunka, sxenesa (II u III), okcuas! yrnepona
(II u 1V), xpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHCTasA, CepHas, a30THCTas, a30THasi, QocdopHasi, YroibHas,
KpEMHUEBAs KUCJIOTAa U UX COJIN)

9.3 IIPOTHO3UPOBATH U XapaKTEPH30BaTh CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT
UX COCTaBa M CTPOEHUs, MPHMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX
CBOWCTB, BO3MOXXHOCTh TIPOTEKaHHsSI XHUMHYECKHUX MPEBpAllCHHA B
Pa3INYHBIX YCIOBUAX

10 YMeHHe cOCTaBIATh MOJIEKYIJISPHbIE M MIOHHBIC YpaBHEHHUS peakiyii, B TOM
qrce:

10.1 peakuuii HOHHOro OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKIIUN

10.3 WUTIOCTPUPYIOIINX XMMHUYECKHE CBOMCTBA WM3Y4YEHHBIX KJIACCOB (IpyIIN)
HEOPraHMYEeCKUX BEIIECTB

10.4 MOATBEPKIAFOIINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMH

11 YMeHue BIYUCIATH (IPOBOJIUTH PACUETHI):

111 OTHOCHTEJIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOT'0 2JIEMEHTa B COSAMHEHUH

11.2 MacCOBYIO JIOJIO BELIECTBA B PacTBOPE,

11.3 KOJTMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
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11.4

M0 YPAaBHEHUSIM XUMUYECKUX PEAKIUN 1 HAXOAUTh KOJMYECTBO BEIIECTBA,
00BbEM U Maccy peareHTOB UJIH MPOIYKTOB PeaKIuu

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH METOJIaMU HAay4HOTO TIO3HaHUs (HaOMIoneHUE, HW3MEpeHHe,
AKCIIEPUMEHT, MOJICJIMPOBAHKUE) MPU M3YUYCHUHM BEIIECTB M XUMHUUYECKUX
ABJICHUI; yMeHue chopMyaupoBaTh MpoOiIeMy U MPEIIOKHUTh MyTH ee
perieHus

12.2

Oe3omacHON pabOThl ¢ XUMUYECKHUMHU BEIIECTBAMH, XUMUYECKOH MOCYI0i
U 1a00paTopHBIM 000pYyIOBaHUEM

12.3

mpaBWJIaMd 0€30MMacHOTO OOpAaIeHHUsS C BEIICCTBAMHM, HCIIOIB3YEMBIMU B
IIOBCEJIHEBHOM JKM3HU, NpaBWIAMHU IIOBEACHUS B LEIAX COepexeHus
30pOBbSI M OKPYXKAlOLIEH IPUPOAHOW cpedbl; IIOHMMaHHWE Bpena
(onmacHOCTH) BO3/I€HCTBHSI HA )KUBbIE OPraHU3MbI OIIPECICHHBIX BEIIECTB,
CI0COOOB YMEHBILIEHUS U IPEJOTBPAILEHUS UX BPEIHOIO BO3/IEHCTBUS

13

Hamune MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUA HW OCYLICCTBICHUSA
CICaAyromnuXx XUMHUUICCKHUX SKCIICPUMCHTOB!

131

HN3YyUCHUC U OIIMCAHUC (1)I/ISI/IIICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC C
(1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKHMU SBJICHUAMU, OIIbITbI, WJUIIOCTPUPYIOIIHC
IMPU3HAKHU ITPOTCKAHHA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

HU3Yy4YCHUC cIoco0oB pasaciICHuA cMmecei

13.3

MOJIY4YCHHUEC KUCIIOpOda U HU3YUCHUC €TO CBOI>'ICTB; INojiydyeHue BoAOopoaa u
HN3yUCHHEC €TO CBOI\/'ICTB; MOJIYUYCHHEC YIJICKUCIIOrO0 ra3da M HU3Y4YCHUC CIo
CBOP’ICTB; IMNOJIY4YCHHUEC aMMHUaKa U U3Yy4YCHHUEC €TI0 CBOMCTB

13.4

NPUTOTOBIIEHUE  pPAacTBOPOB C  ONPEAEICHHOM  MaccoBo  Josei
PacTBOPEHHOIO BeIleCTBa

135

NpUMEHEHHE MHIMKATOpPOB (JakMyca, METHJIOpaHka U (eHondTanenHa)
JUISL OIIPE/IENIEHHsI XapaKTepa CPeAbl B PaCTBOPAX KHUCIIOT U LIeTI0uei

13.6

MCCJIEIOBAaHNUE M OTMCAHUE CBOMCTB HEOPTAHMUECKUX BEIIECTB PA3IMUHBIX
KJIACCOB; M3YUYEHUE B3aUMOJEUCTBHUS KHCIOT C METalllaMH, OKCHJIaMHU
METaJUIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMH,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHME OJHOIO MeTajula
IpyrMM W3 pacTBOpa COJIM; HCCleqoBaHHEe aM(OTEpHBIX CBOWCTB
TUIPOKCH]IOB AIFOMUHUS U ITUHKA

13.7

pelIeHNe SKCIEPUMEHTANbHBIX 3a7ad 1Mo Temam: "OCHOBHBIE KIIACChI
HEOPraHWYECKUX COeNMHEHUW"; "DIeKTpoauThyecKas auccouuanus’;
"BaskHeHIIne HeMeTanabl M uX coenuHenns'; "BaxkHelme MeTalIbl U UX

coenuuenus"

13.8

XUMHUYECKHE DKCIEPUMEHTHI, WILTFOCTPUPYIOIINE MPU3HAKH TPOTCKAHHS
peaxiuii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEAKIIUU Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPAx MOHBI: XJIOPHUI-, OpOMUI-, HOTUI-, Cylbdar-, hocdar-,
KapOoOHaT-, CHJIWKaT-aHUOHBI, TUIPOKCHUI-HOHBI, KaTHOHbI aMMOHHUS,
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MarHus, KaJbIl¥sl, aTIOMHHHE, kene3za (2+) u xkenesa (3+), meau (2+),

IIUHKA

14 Ymenue:

14.1 MPEACTABIATh  pPe3y/lbTaThl  dKCIepUMEHTa B (OpME  BBIBOJIOB,
JIOKA3aTenbCTB, TpadUKOB U TaONMUIl ¥ BBISIBIATH OMIIMPHUYCCKHEC
3aKOHOMEPHOCTH

14.2 YCTaHABIMBATh CBS3M MEXIY pPEAIbHO HAOIIOMaeMbIMH XHUMHYECKHUMH

ABJIICHUAMU M IIPOLIECCAMU, NPOUCXONALIUMU B MAKpO- U MHUKPOMHUPE,
OOBSCHATH MPUYMHBI MHOTOOOpa3us BEIIECTB

IlepeyeHb 31€eMEHTOB CO/IePKAHUSI, TPOBEPSIEMBIX HA OCHOBHOM

rocyiapCcrBeHHOM IK3aMEHE 110 XUMHUH

Kon IIpoBepsiemMblii 2JIEMEHT COAEPKAHUS
1 ITepBoHauanbHBIE XMMUYECKHUE TOHATHS

11 YucTsle BemecTBa U cMecu. CriocoObl pa3aeneHus cmecei

1.2 ATOMBI M MOJIEKYNIbl. XUMHYECKHEe dyIeMeHThl. CHMBOJIBI XUMHYECKHX
251eMeHTOB. [IpocThie U c10’KHBIE BELIECTBA.

13 Xumnueckas GpopMmyia. BageHTHOCTh aTOMOB XMMHUYECKUX 371eMeHTOB. CreneHb
OKHCIICHUS

14 3aKkoH TIOCTOSHCTBAa cocraBa BemlecTB. OTHoOcHUTenbHAash aTOMHas Macca.
OTtHocuTenpHas MoJeKy/sIpHas Macca. MaccoBas 10711 XUMUYECKOTO JIEMEHTA B
COETMHEHUHN

15 KomuuectBo BemectBa. Mosb. Momsipuas Macca. MonsipHblid 00beM Ta30B.
B3auMOCBs3b KOJIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA

1.6 dusnueckue U XUMHUYECKHE sABJICHHS. XMMHYECKas PEaklMs U €€ NPU3HAKH.
3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUUECKUE YPaBHEHUS

2 Ilepunonmueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX AteMeHToB J[. M.

MenneneeBa. CTpoeHHEe aTOMOB

2.1 Ilepnonuyeckuii 3akoH. Ilepuonnueckas cucreMa XUMHUYECKUX di1eMeHTOB JI.M.
MenneneeBa. Ilepuoasl u rpynnsl. PU3NUECKUN CMBICH MOPSAJIKOBOTO HOMEpA,
HOMEPOB IIEPUOJIa U TPYIIIILI JIIEMEHTA

2.2 Ctpoenue aromoB. CoctaB aromMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHUe
SIEKTPOHHBIX  000JOYeK aTroMoB TepBbIX 20 XUMHYECKHUX DIEMEHTOB
ITepuoanyeckoit cucremsl J[.1. Menaeneena

2.3 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB XMMHMUYECKUX 3JEMEHTOB IEPBBIX TPEX

NnepruoaoB, Kajiuda, KaJlblUA (pa;:myca aTOMOB, JJICKTPOOTPULATCILHOCTH,
METATIMYCCKNUX U HEMETAJIIIMYCCKUX CBOP'ICTB) n ux CoeHI/IHeHI/Iﬁ B COOTBETCTBHH
C ITOJIOKCHUEM DJICMCHTOB B HCpHOﬂquCKOﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB
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Crpoenue BelecTa

3.1 Xumuueckass cBs3b. KoBasieHTHast (moyispHass W HEMOJSIpHAsi)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEeHTOB.  VoHHas  CBS3b.
Merammueckas CBA3b

3.2 Tunbl KpUCTAIMYECKUX PpEHIETOK (aroMHasl, MOHHAs, METaUIMYecKas),
3aBHCHUMOCTh CBOWCTB BEIIECTBA OT THMA KPUCTAIIMYECKON pEIIeTKH W BHUJAA
XMMHUYECKOM CBS3U

4 Baxkneiiine mnpeacTaBUTENM HEOpraHUMYECKHX BemlecTB. Hemeramibl U ux
coeIMHEHUs. MeTaJulbl U UX COEAMHEHHUS

4.1 Knaccupukanuss ¥ HOMEHKIAarypa HEOPraHMYECKUX COCITUHEHHMN: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
Heconeo0pas3yronie; OCHOBaHWHM (LIEIOYM W HEPacTBOPHMBIC OCHOBAHUS);
KUCTIOT  (KUCTOpOACOoAepkalue W  OECKUCIOPOAHbIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJEH (CPETHUX U KUCIbBIX)

4.2 duznyecKkre U XMMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB-HEMETAIIJIOB: BOAOPOA,
XJIOpa, KUCIOpoa, cephl, a30T1a, ¢hocdopa, yrepoaa, KpeMHH

4.3 Ou3nyecKkue W XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIUTHS,
HaTpusi, Kajlus, MarHus M KajblMs, aJIOMHHMUS, Keje3a. DINEKTPOXUMUYECKUI
P HaNIPsDKEHUH METAIIOB

4.4 Ou3nyecKkue U XMMHUYECKHE CBOWCTBA BOAOPOAHBIX COCTUHEHUN HEMETaJIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMHUAKA

4.5 dusnueckre 1 XUMHUYECKHUE CBOMCTBA OKCUI0B HeMeTasuioB: cepkl (IV, VI), azota
L, 1V, V), docdopa (III, V), yrmepoma (II, IV), xkpemuus (IV). ITomyuenue
OKCHJIOB HEMETAJIJIOB

4.6 Xumunueckue cBoiictBa okcuioB: Metaisios [A - A rpynn, nunka, meau (I1) u
xenesa (11, IIT). [TonydyeHne okCHI0B METANIOB

4.7 XUMHYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCHAOB (HA MpUMEpe
THJIPOKCU/IOB  aJIOMMHHUS, Kene3a, IuHKa). IlomyyeHue ocHoBaHUl U
aM(OTEpHBIX THIPOKCUIOB

4.8 OO0muye XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEepPHUCTOM, cepHOH, a30THOH, (ochopHO, KpeMHHEBOH, yrompHOW. OcoOble
XUMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[Tosmyuenue xkucior

4.9 OO6mue xuMHYeCKHue CBOMCTBa cpenHux coneid. [lomyuenue coneit

410 |Ilomyuyenue, coOupaHHe, pacro3HaBaHHE BOAOPOAA, KHCIOPOAa, aMMHaka,
YIJIEKHUCIIOTO ra3a B J1abopaTopuu

411 |IlonyyeHue amMMmHaka, CEpHOM M a30THOW KHCJIOT B MPOMBINUIEHHOCTH. OOmiue
CHOCOOBI MOTyYeHHS METAIIIOB

4.12 |T'eneTnueckas cBI3b MEXAY KJIacCaMH HEOPTaHUUECKUX COEIUHEHHM
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XUMHYECKUE PEAKLIUU

5.1

Knaccugpukanuss XuMHUUeCKUX peakiuil Mo pa3IudHbIM MPU3HAKAM: [0 YUCIY H
COCTaBy YYacTBYIOIIMX B pEaKkLUHM BELIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
WU3MEHEHUIO CTEIICHEH OKUCIICHUS XUMUYECKHUX YIEMEHTOB

5.2

TerunoBoit 3G hEKT XUMUYECKONW pEaKIK, TEPMOXUMHUYECKUE YpPaBHEHUS. JK30-
Y DHJIOTEPMHUYECKHUE pEeaKIUU. TepMOXUMHUYECKNE yPAaBHEHUS

5.3

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaKknuu. OKHUCIIUTEIN U BOCCTAHOBHUTEIIH.
ITporecchbl OKHUCIEHNS U BOCCTAHOBICHUS. DJIEKTPOHHBIN 0alaHC OKMCIUTENbHO-
BOCCTAaHOBUTEJIHON PEAKLIMU

5.4

Teopust eKTpoIUTHUYECKON auccounannu. KaruoHsl, aHHOHBI. DJIEKTPOJIUTHI U
HEeRNEKTPOJIUThl. CUIIbHBIE U ca0ble AMeKTponuThl. CTeneHb AUCCOLUAINU

5.5

PeaKI_[I/II/I HOHHOIO oOMeHa. YcaoBHs IIPOTCKaHUA peaKI_[I/Iﬁ HOHHOI'O 06M6Ha,
IMOJIHBIC U COKPAIICHHLIC HOHHBIC YPABHCHUSA peaKuHﬁ

XHUMHS ¥ OKpyKarolas cpena

6.1

BemectBa m Marepuassl B IIOBCEJHEBHOM JKH3HM 4elIOBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XMMHYECKHUX peakuuid B jgaboparopuu U OBITY.
HepBaﬂ nmoMouib MMpu XMMHUYCCKUX OXKOIrax U OTPAaBJICHUAX

6.2

XUMHYECKOE  3arpsi3HEHUE  OKpyXKaromieil  cpeapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE IOYBBI, BO3/AyXa W BOJOEMOB), CHOCOOBI €ro MpeAoTBpAllCHUs
[Ipenenvhnas nomyctumas koHreHTpamus BemectB ([1K). Ponp xumuu B
pEIIeHUH DKOJOTHMYECKHX mpobieM. VYcuieHwe mapHUKoBOro sddexra,
pa3pylIieHHe 030HOBOT'O CII0s

6.3

[Tpumenenue cepsl, azota, pocdopa, ymepona, KpeMHHUS] U MUX COEIUHEHUHN B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U CelbCKOM Xxo3sicTBe. [IpumMeHeHue
METaJJIOB M CIUIaBOB (CTajlb, YyTyH, JAIOpaIlOMUHUI, OpoH3a) B OBITY U
HPOMBIIIJIEHHOCTH UX coelHeHUH. [ToHATHE O KOPPO3UM METaNIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UH

6.4

[TpuposnHble HCTOYHUKH YIIEBOAOPOJAOB (Yroib, HPUPOAHBIA ra3, He(dTh),
IPOAYKTHI UX NepepaboTKH (OEH3UH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHauanbHBIE TMOHATHUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
ymiepona (MeTaH, STaH, JTWIEH, AalleTHJIEH, ATaHOJ, IMLEPHUH, YKCyCHas
kuciiota). [loHATHe O OWONOTMYECKH BaXHBIX BEIIECTBAaX: XHUpaX, OelKax,
YIJIEBOJAX - U UX POJIU B KU3HU YEIOBEKA

PacueTsr:

7.1

1o (bOpMYJ]aM XUMHYECKUX COCTUHEHMI

7.2

MacCcChI (MaCCOBOﬁ) JAOJIKX PACTBOPCHHOTO BCUICCTBA B PACTBOPC

7.3

Mo XUMHUYCCKUM YpPaBHCHHUAM
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8. YYHEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IIPOLIECCA
1. Xumus, 8 wmacc/ I'abpuensn O.C., AknuonepHoe o06miecTBO «l3marenbeTBo

«IIpocsenienue»,2024 rog.
2. Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.1°., AknmonepHoe 00111eCTBO

«M3natensctBo «IIpocBemenne», 2024 rox.
3. Tabmunpn: [lepuognueckas cucrema xumudeckux saemeHToB .M. Menzeneesa,
TabauIa paCTBOPUMOCTH, FIEKTPOXUMUYECKHM PSJl HAPSLKEHHSI METAILJIOB
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