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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu NHa€T MNpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH MpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEMH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4yeOHOM  JIEesTEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIBCKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KAapPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aloIUil MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATCIIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUN — BaXKHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJAaM T[IO3HAHUS TMPU MU3YUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecIedeHue yCI0BUi, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYXaIOILIEr0 MHpA, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIyYCHHbIE MPU H3YUECHUU
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalOIIMXCAd T'YMAHUCTUYECKUX OTHOILCHUM,
MOHMMAaHUSA [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTasisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HaYK.
Tena u BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClI0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas  ¢opmyrna. 3aKOH  IOCTOSTHCTBA ~ COCTaBa  BEILECTB.
OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAA MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHNH.

Du3nvecKue U XUMUUYECKUE SBJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHuUs. Knaccudukarms
XUMUYECKUX PEeAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) M XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHWE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUN, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aUMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
memu (1) mpu HarpeBanuu, B3auMoecTBre xene3a ¢ pactBopom cosu meau (II),
U3y4EHUE CIOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKY
(IIapoCTepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucimopoma. CrocoObI
MOJIYYCHHUSI KUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
kuciaopona B mpupoae. O30H — amioTponHas MoauduKalus KHCIOPOJa.
BalleHTHOCTP aTOMOB XMMHWYECKHX DJJIEMEHTOB Ha MPUMEPE COECAUHEHUN
KHCJIOPOJA.



Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxokaenuwe Bomgopoja B
npupoae, GU3NYECKUE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyuyeHust. Kucmorel u comnu.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponb pacTtBOpoB B Ipupojie U B KU3HU 4desioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHMMHUUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAcCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Oxcuapl. Krnaccudukamusi  OKCHUIOB:  cojieoOpasyromiue  (OCHOBHBIE,
KHUCIIOTHBIE, amdoTepHble) W HecoJeoOpasyromue. HoMmeHkmarypa OKCHIIOB.
Pu3nYecKue U XUMHUYECKHE CBOMCTBA OKCUAOB. [loyueHne okcumos.

OcHoBanus. Knaccudpukanuss OCHOBaHM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oO0pas3liaMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUe, paClO3HaBaHUE U HU3yUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
UCCJICIOBAHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIETIOYCH,
u3ydeHue B3auMmozeiicTBus okcuga menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklUWil HEUTpal3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX



OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMe «BaxHeWlne KIacChl HEOPraHMYEeCKHUX
COCIUHCHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMUYECKUX dJIeMEHTOB. [loHsaTHEe O
IPYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
rajJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(bOTEpPHBIC OKCHIbI
Y TUJIPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JIuHHOHNEepuoAHas  (OpMbI
[Tepuomuueckon cucrembl xumuueckux aneMeHToB [. 1. MenneneeBa. [leprobl
u rpymnbl. OU3NYECKUH CMBICT IOPAJAKOBOTO HOMEpAa, HOMEPOB IIepHoAa |
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuomuueckon cucremnl . M. MenneneeBa. XapakKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
rpaXkJaHuH.

CtpoeHue BelIeCTBAa: BHUIbl XHUMHUYECKOM CBSI3M. XHUMHYECKasi CBS3b.
KoBanentHas (moJjiipHas W HENOJIApHAsi) CBSA3b. OJEKTPOOTPHUILIATEIbHOCTH
XUMHUYECKHUX dJIEMEHTOB. loHHas CBS3b.

THUnbl KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSA3H.

CrernieHb OKHMCIICHHS.

Xumuyeckuui IKCnepumenm:

u3ydeHue oO0pas3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WIJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COSTUHEHHUS ).

Mesicnpeomemmnuwle céasu

Peanuzanust MeXOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX



NOHATUH, TAK Y TOHITHM, SIBISIOIUXCS CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOopus,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMs, M[EePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHHE.

®duznka: Marepusi, aToM, D3JEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOMBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUECKUNA 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULBI
WU3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3b!, ConHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

KonnuecTBeHHBIE OTHOLIEHUS B XUMUN

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

Monsipablit 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM.

BemecTBo M XUMHYECKasi peaKIHsA

Teopus dAEKTPONUTUIECKON TUCCOUNUALMHU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karvonbl, aHMOHbI. MeXaHu3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckon cBsizu. Crenens aucconranuy. CUibHbIE U Clla0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUN HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE YypaBHEHUs peakunid. CBOICTBa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AJIEKTPOIUTHYECKOU
nucconuainuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIPOIIU3E COMei.

Knaccudukanus XuMHUUECKUX PEAKIHM 10 pa3IMYHbIM MPU3HAKaM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(pdeKTy, Io
U3MEHEHUIO CTeNEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

OKHCIINTENbHO-BOCCTAHOBUTENBHBIE peakuuu. Ilpomeccsl OKHCIIEHHS H
BOCCTaHOBJEHMs. OKHUCIUTEIM U BOCCTAHOBUTEIM, JJICKTPOHHBIA OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEAKIIMH. CocraBieHue  ypaBHEHHIl
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid C  HUCIOJIB30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMUYECKUE PEAKLINH.



[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusix. [IOHSITHE 0 TOMOTE€HHBIX M TeTEPOTE€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHMs]  peakluid HOHHOTO  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C T[OMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJiopa
(B3aUMOJEHCTBHE C MeETalaMy, HEMeTaUlaMy, IIeJIoYaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUEe cBoMcTBa. OKCHIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenu(puieckue). XHWMHUUYECKHE pPEaKInH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE AOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyueHue U npumeHeHue. Coia aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MMHEpaJIbHBIX
ynoopenuil. XuMu4yecKoe 3arpsi3sHeHUE OKPYKaIoIlel cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdatoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHMS.  YTJIEpol,  auIOTPOIHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE W XUMHUYCCKHEC
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO34MCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojgax — U X
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOIyYCHUE U
npumeHenue. CoenuHEHHs KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIINe CTPOMTENbHBIC MaTepHalbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkeje300eToH. IIpobiieMbl 6€301acHOrO MCIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:



U3ydeHUE 0Opa3IOB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMU HA XJIOPUI-WOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COCAUHEHUSMH  (BO3MOXKHO  HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIIMBAaHUS caxapa IO JCHUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOMN CEPHOM KUCIIOTHI, IPOBEJICHNE KaUeCTBEHHOM peakIuu Ha cylbdart-
MOH M HaOJIOJIeHWEe TNpH3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (¢ochopa M HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOICTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U PocdaT-uOH U U3yUYEeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3ANMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJICOMATEPUAIIOB), M3y4ECHUE MoJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyudeHHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl WM U3YYCHHE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux TmonoxkeHus B llepmomgmyeckor cucteMe XUMHYECKHX daeMeHToB [[. .
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeETaJuioB. MeTajundeckasi CBsi3b U
METAJIMYECKasi  KpUCTA/UIMUeCKas  pelm€TKa.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. OO0mue
criocoObl TosydeHust MeTtauioB. [loHSTHE O KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamel: noynoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B IPUPOJE.
dusznyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIsl 1
TUAPOKCUABI HaTpust M Kanusd. I[IprMeHeHHe MIeTOYHBIX METAUIOB U HUX
COEIMHECHUM.

[Ilenouno3emenpHblE META/UIBl MAarHUd W KaJbLUHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB [[. M. MenpaeneeBa, crpoeHue



MX aTOMOB, HaxX0XJeHUE B npupoae. Pu3ndecKknue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmne coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUSI.

AJtoMuHUN: TTo0keHue B [leproindeckoil CucTeMe XUuMHUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJIFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MenaeneeBa, CTpOEHHE aToOMa, HaXOXKJIEHUE B Tpupojac. Puzmyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HX (HU3NYSCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHAIIOB), MPHU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIh30BAHUE
BHJICOMATEPHUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METAJUIbI U KX COCTUHCHHUS.

XHUMUA M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeloBeKa. beszomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp mnpu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaenabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SIBIISIIOLINXCS CUCTEMHBIMU ISl OTAEIBHBIX MMPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHUE, MOJeb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHUKH,
MOJyIPOBOJIHUKH,  AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEUIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanve, Ouocdepa, FKOCUCTEMA, MHUHEPAIBbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
M0JIE3HBIE UCKOIIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 1I€JIECO00pa3HOE OTHOIICHHE K TPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, Uil MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGMOPMAIIHUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InYHbIE METOJbl U 3alpOoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYpPOU aKTMBHOI'O MCIOJIb30BAaHUS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIM) AUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOWd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALNIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harboee 3PpPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33]JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAyYHbIE 3HAHUS, YMEHMSI M CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasl peaKkius, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiium,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepunomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx odaementoB I .
MeHnneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATSIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4Y€HHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICIECHHBIN);

ClIeI0OBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTaienH, METUIOPAHXK U JPYyTHe).

K xoHIy 00ydeHus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKasl pPeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIE ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJCHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmysaM, BHUI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuonnueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u  OonbIIMe NEPUOIbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUIl B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
MPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJEKYISAPHYID W MOJSIPHYIO MaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXe IMpaBWwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TONYYCHUI0O W COOMpPaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINE  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTNEPAlMU MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh

11 ©CTECTBO3HAHUS U g ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 7 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 15

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 5 | bubnmnoreka [HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 g | | bubmuoreka [IOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 14 | | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 33

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
bubmuoreka [{OK
1.1 K 12 1
OJINYECTBEHHBIC OTHOILIEHUS B XUMUU hitps://m.edsoo.rw/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 10 bubnnorexa [JOK
' peakuin https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIUS. 7 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 29
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mas xapakTepuCcTUKa XUMHYECKIX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u e€ 5 1 bubmmorexa [TOK
) PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 4 Bubmmorexa [IOK
’ 124 ' ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mias XxapakKTepruCTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 1 Bubmmorexa [IOK
’ . Py ' POt https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 21




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmme cBoHCTS METAILIOR 2 hitps://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 7 Bubmaorexa ITOK
' a https:/m.edsoo.ru/7f41a636
Hroro no pazneny 9
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B J)KU3HU YEJIOBEKA 2 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
PesepBHOE Bpems 7 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumuu. [TousTe o | bu6mmoreka [IOK
BEIIECTBE. https://m.edsoo.ru/ff0d210c
[IpakTuueckas padora Ne 1 «IIpasuia
) paboThI B 1a00paTOPUU U TIPUEMBI | | bubnnoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl
3 azJiesieHns cMeceil. ArperaTHoe 1 bubmmorexa [TOK
pasil - ATP https://m.edsoo.ru/ff0d26ca
COCTOSIHHE BEIIECTBA.
[TpakTuyeckas paGora Ne 2
4 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
5 ®u3nuecKrue 1 XUMUUECKHUE SIBJICHUSI. 1
6 XUMUYECKHUE DIIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
MosnekyIbl 1 aTOMHO-MOJIEKYJIIpHas
7 TeopHsi. 3aKOH MOCTOSTHCTBA COCTaBa 1 bubmmorexa [IOK
PHA. https://m.edsoo.ru/ff0d2abc
BEILIECTB.
2 Knaccudukanus Bemects. [Ipocteie | bubnnorexka [JOK
U CJIIOXKHBIE BELIECTBA. https://m.edsoo.ru/ff0d2d50
9 OTtHOCHUTENBHAS aTOMHAS Macca. 1 bubnmuotexa [JOK




OTtHOCHUTENBHAS MOJICKYJISIpHas Macca

MaccoBas 1019 XUMHYECKOTO

https://m.edsoo.ru/ff0d323c
bubmuoreka [JOK

10 3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c

1 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnnoreka [HOK
YpaBHEHHS] XUMHYECKUX PEAKLIMIA. https://m.edsoo.ru/ff0d3b88

12 CocraBieHue ypaBHEHUH
XUMHUYECKUX PEAKLUH.

13 THUIbl XUMHYECKUX PEAKIIUM.

14 O6o061maroiiee TOBTOPEHUE MO TEME bubnnoreka [JOK
"BemecTBa n XumMuieckue peakuu" https://m.edsoo.ru/ff0d5708

15 KonTponbnas padora Ne 1 o teme bubnuorexa [JOK
«BermecTBa 1 XUMAYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
PacnipocTpaneHHOCTH KUCIOPOIa B

16 MPUPOJIE U €T0 (PU3HUecKue bubnnorexa [HOK
ceoncTBa. [lonyyenue kucinopozna B https://m.edsoo.ru/ff0d448e
n1a00paTOpHH.

17 XUMHYECKHE CBOMCTBA KUCIOPOIA. bu6mmoreka [JOK
[TonsTue 06 okcumax. https://m.edsoo.ru/ff0d4614

13 BanenTtHocTh U cocTaBienue Gopmyn
OKCHU/JIOB.

19 Bo3nyx. ['openne BemecTs Ha
BO3JIyXe€.
[Tonyuenue kuciopoaa B

20 HpOI\?IIIZIIIHJ'IeHHOCTI/II.) l_lllpI/IMeHeHI/Ie Bubmmorexa LIOK

https://m.edsoo.ru/ff0d497a

KHCIIOpO/Ia.

)1 Bognopoa. Ilonyuenue Bogopona B bubnuorexa [IOK
nabopaTopuH. https://m.edsoo.ru/ff0d4dd0

22 du3znuecknue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK




Bojopoaa. [I[pumeHnenne Boopoaa u
MOJIy4YEHUE B TPOMBIIIUIEHHOCTH.

https://m.edsoo.ru/ff0d4dd0

73 — bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
24 Comnu.
25 KucnoTtHble okcupbl.
26 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
7 Konuenrpauus pactsopoB. MaccoBas
JI0JIS1 PACTBOPEHHOTO BEIIECTRA.
[IpakTuueckas padbora Ne 3 o Teme
)3 «IIpuroroBiieHrE PACTBOPOB C bubnnoreka [JOK
OnpeAeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIECTBAY
bu6mmoreka [IOK
29 Octoparis. https://m.edsoo.ru/f0d59e2
30 O6o01aroiiee MOBTOPEHHE 110 TEME bubnnoreka [JOK
"Kucnopon. Bonopoa. Bona". https://m.edsoo.ru/ff0d5b40
31 KontponsHas padora Ne 2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
1 XapakTepucTrKa OKCUIOB U UX
XUMHUYECKHUE CBOMCTBA.
XapakTepucTruKa KUCJIOT, COJIeH U
33 OCHOBaHMH. X XumMuyeckue
CBONCTBA.
IIpakTuyeckas pabora Ne 4. Pemenue
bu6mmoreka [JOK
34 SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TEME

«OCHOBHBIE KJIACChI HCOPraHNYCCKUX

https://m.edsoo.ru/00ad9b7c




35

COCTUHEHUN )

['enernueckas CBs3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COETUHEHUN

36

[IpakTuyeckast padora Ne 5.
DKCIepUMEHTAIIBHOE pEIICHUE 3a1a4
o Teme "['eHeTnYecKas CBsI3b MEXY
KJIaCCaMH HEOPTaHHUYECKUX
coenuHeHun".

37

O06o06maroree TOBTOPEHHE IO TEME
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHui".

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

38

39

40

41

KonTponbnas padora Ne 3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeTuHeHun"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3JIeMEHTOB. [loHATHE O
rpymmnax CXOJHbIX 3JICMCHTOB

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. 1.
MeHaeneeBa

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA 10 €T0 MOJI0KEHHUIO B
ITepunonnueckoii cucreme /1. U.
MenneneeBa

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

42

Crtpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

bu6mmorexa [IOK
https://m.edsoo.ru/00ada342




CtpoeHue 31eKTPOHHBIX 000J10YeK
aTOMOB 3J1eMeHTOB I[lepuoanueckoi

bu6mmoreka [IOK

43
cuctemsl [[. 1. Meneneena https://m.edsoo.ru/00adabbe
(rpacdnyeckue hopmyIIbl)
CtpoeHnue 311eKTPOHHBIX 000JI04eK
44 aTOMOB 3JieMeHTOB [lepuoauueckoii bubnnoreka [HOK
cuctemsl [[. 1. MenaeneeBa https://m.edsoo.ru/00ada96e
(a1exTpoHHBIE (HOPMYITHI)
CtpoeHue 31eKTPOHHBIX 000JI04eK
aToMoB 311eMeHToB [lepronuueckoit
bubmuorexa [JOK
45 cuctemsl [. 1. MenaenceBa
https://m.edsoo.ru/00adaab8
(anexTpoHHO-TpaduIecKue
bopmyIbI)
Bunsl xuMudeckoi CBS3H.
bubmuorexa [JOK
46 KoBasieHTHast CBSI3b (MOJISIpHAS U
https://m.edsoo.ru/00adaab8
HETOoJsIpHas).
47 KoBasieHTHas CBsI3b U MEXaHU3MBI €€ bu6mmoreka [IOK
o0Opa3oBaHUsl. https://m.edsoo.ru/00adaab9
43 HNonnas xuMu4deckas CBsI3b U bubmuorexa [JOK
MeTaJUINYeCcKas CBI3b. https://m.edsoo.ru/00adac34
49 BaneHTHOCTB U CTeNeHb OKUCIIEHUS bubmmorexa [TOK
) https://m.edsoo.ru/00adae28
50 CrtpoeHnue TBEpAbIX BEIIECTB. bubnmoreka [JOK
Kpucranmnmueckue pemerku. https://m.edsoo.ru/00adb076
O6o0m1aroriee MOBTOPEHUE 110 TEME
51 "Ctpoenune aTroma. XuMHUYeCKas
CBA3B".
52 KonTponbnas padora Ne 4 o teme bubnnorexka [JOK




«Ctpoenue aroma. XuMu4ueckas

https://m.edsoo.ru/00adb486

CBS3bY»
53 PesepBHelil ypok. O600611eH1E U | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUuH https://m.edsoo.ru/00adb33c
54 PezepBHblit ypok. O6001eHue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
55 PeszepBubIil ypok. O6001IcHIE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
56 PesepBHbII ypoK. O606iueHI/Ie u |
CUCTEeMaTH3alMsl 3HAaHUH
57 PesepBHbIii ypoxk. O606?ICHH€ u |
CHUCTEMaTHU3aI1s 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
| [ToBTOpEeHue u cuctemaTu3anus |
3HAHUH.
) Mob - equHHUIIA KOJIUYECTBA | bubmuorexa [JOK
BCIIICCTBA. https://m.edsoo.ru/00adb59e
bubmuorexa [JOK
3 MognspHas macca. 1
p https://m.edsoo.ru/00adb6b6
4 Pacuetsl no ypaBHEeHUsIM )
XUMHYECKUX PEaKIUi.
bu6mmoreka [IOK
5 MonspHbiii 00bEM rasa. 1
p https://m.edsoo.ru/00adbac6
6 OTHOcHUTENbHAS IJIOTHOCTD Ia30B. 1
Pacuetsl no ypaBHEHUsIM
7 XUMHUYECKUX PEaKIUi ¢ ydacTHEM 1 bubmorexa HOK
peaxtl yi https://m.edsoo.ru/00adbcb0
rasos.
Pemienue 3a1au pa3auyHbIX TUIOB
8 (Ha M30BITOK peareHTa 1 BbIXOJ 3
MIPOJIYKTa PEAKIIUH).
KonTtponbhas padora Ne 1
" bubnuorexa [JOK
9 KonunyecTBeHHBIE OTHOIIICHUS B 1 1
" https://m.edsoo.ru/00add8b2
XUMHM'".
10 Teopust 3MeKTPOTUTHYECKOM 1 bubnnorexa [JOK

JUCCOLIUAIINH.

https://m.edsoo.ru/00adcd68




11

12

Jucconuanus KUCIOT, COJIeH 1
OCHOBaHMI.

CwiibHBIC U CITa0bIe DJICKTPOIUTHI.
KucnotHoCcTh cpesbl.

13

14

15

Peakuuu noHHOTO OOMEHA.
[TpaxTrueckas padota Ne 1
"IKCEePUMEHTAIBHOE PEIICHUE
3a/1a4 110 TEME DJIEKTPOJIMTUYECKON
Juccouuanuu’.

ITonstue o TUaApOJIn3eC coJIei.

16

17

18

OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC
peakuuu.

DIEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB. DJIEKTPOIIN3
pacIuiaBoB.

TennoBble 3¢ (HeKThl XUMUYECKHX
peaxuui.

19

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. IIoHsATHE O TOMOTE€HHBIX U
TEeTEPOreHHBIX PEaKLMIX

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

20

ITorsATHE O XUMHUUECKOM PaBHOBCCHHU.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIIUN U IMOJIOKEHUEC
XUMHYCCKOI'0 paBHOBECUS

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

21

22

Ob6o0611aro1iee MOBTOPEHHE IO TEME
"INEeKTpONUTHYECKAS TUCCOLHAIIUS.
XUMHYECKUE PEaKIuy B pacTBOpax'.

KontponbHas padora Ne 2 o teme

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmnoreka [JOK




«DQNEeKTpoIUTUYECKas TUCCOLMALINS.
XUMHYECKUE PEAKIIUU B PACTBOPAX).

OO61as xapakTepucTHKa HEMETaIOB.

https://m.edsoo.ru/00addec0

bubmuorexa [JOK
23 06 e VIIA-
HHasl xapaxTepueTiia https://m.edsoo.ru/00addfe2
rpymisl (I"anoreHsr).
24 XUMHUYECKUE CBOMCTBA raJIOT€HOB.
Xitop.
Xaoposogopon. ConsHas KUCJIOTa,
25 XI/IME‘IGCKHS CBOICTBA, MTOJTYy4YECHUE bubmmorexa LHOK
’ ya ’ https://m.edsoo.ru/00ade 104
MpUMEHEHUE.
[TpakTrueckas pabota Ne 2
" . . bu6mmoreka [IOK
26 N3yueHue CBOMCTB COJSTHOM
" https://m.edsoo.ru/00ade348
KHUCIJIOTHI".
7 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmnsl. Cepa u €€ cBOMCTBa. https://m.edsoo.ru/00ade64a
73 CepoBoa0pOI U CEPOBOIOPOTHAS bubnnoreka [JOK
KHCJIOTA. https://m.edsoo.ru/00ade802
29 Kucnoponnsie coenuHeHHs cepbl bubmmorexa [TOK
poa A DB https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
30 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnorexka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKAIOIIEeH cpe/ibl COETUHEHUSIMU
cepbl
[TpakTrueckast padota Ne 3 o Teme
. . bubmuorexa [JOK
31 «3y4eHune CBOMCTB CEPHOU

KHUCJIIOTBD).

https://m.edsoo.ru/00adf180




OO61mas xapakTepuCTHKa 3JIEMEHTOB

bu6mmoreka [IOK

32
VA-rpynmnsl. A30T U €ro CBOWCTBA. https://m.edsoo.ru/00adeea6
AmMMuak, ero Gpu3ndecKue u
33 XUMHUYECKHUE CBOVMCTBA, ITIOJIYUEHUE U buGnnorexa LIOK
» TOIYH htps://m.edsoo0.ru/00adf004
MIPUMEHEHHUE
34 Kucnopoaurle coefMHEHNS a30Ta buGnnorexa LIOK
POz a ' hitps:/m.eds00.ru/00adf306
bu6mmoreka [IOK
35 o .
0C(op 1 ero CoCMHCHMs https://m.edsoo.ru/00adf68a
36 VYraepoa Kak XUMUYECKUH AJIEMEHT U bu6mmoreka [IOK
MPOCTOE BELIECTBO. AJIIOTPOIHS. https://m.edsoo.ru/00adfd9c
37 Kucnopoanarle coefuHEHNUS yriepoaa bubmmorexa LHOK
PO & yHICpoaa. https://m.edsoo.ru/00adfebe
[TepBoHauaNbHBIE TOHATHS 00
38 OpraHNYEeCKUX BEIIEeCTBaX KaK O bubmmorexa LHOK
p B https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIiIepoaa
[IpakTuueckas pabora Ne 4 o Teme
39 "TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢e
noH"
bu6mmoreka [IOK
40 Kpemuunii 1 ero coetnHeHus
p 4 https://m.edsoo.ru/00ac080a
41 CunukaTHasi IPOMBIIIUIEHHOCTD bubmmorera [TOK
P ) https://m.edsoo.ru/00ae0bf2
O06o0matoriee MOBTOPEHHE 110 TEME
42 "BaxxHenie HeMeTaJIbl U UX
coequuenud".
43 Kontponbnas padora Ne 3 mo teme bubnuotexa [JOK




«Baxuenime HeMeTaJUIbI U UX

https://m.edsoo.ru/00ae0e18

COCTMHEHUS».
44 OO61mas xapakTepUCTHKa XUMUYECKUX bubnmoreka [JOK
3JIEMEHTOB — MeTajuioB. CIIaBBbl. https://m.edsoo.ru/00ae103e
bubmmoreka [IOK
45 Ienosmsie meTai bl https://m.edsogru/00a614b2
46 [[{emouHO3eMeNbHBIE METALIIBI — bubnmoreka [JOK
KaJIbIIUA ¥ Mardui. https://m.edsoo.ru/00ael5e8
A7 JKecTkocTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS. https://m.edsoo.ru/00ae14b2
43 N — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
bubnunoreka [JOK
49 Keneso https://m.edsogru/Oanld%
50 [TonsiTHE O KOPPO3UM METAIIIIOB. bubnuoreka [IOK
Merannyprus. https://m.edsoo.ru/00ae1278
[Tpaktuyeckas padora Ne 5. Pemenue
51 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«BaxHenmme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS».
Konrtponbnas pabora Ne 4 o Teme
52 «BaxHenmme MeTaliibl U UX
COCTMHEHUS».
53 XuUMHA U OKpYXKarolas cpena. bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
54 XuUMHS U OKpYXKarolas cpeaa. bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
55 PesepBuslit ypok. O6001ICHHE U bubnmoreka [JOK




cucTeMaTru3anusa 3HAHHHI

https://m.edsoo.ru/00ae0d0Oa

56 PesepBublit ypok. O6o0mIeHnE 1 | bubmmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
57 PesepBublit ypok. O6o0mIeHne 1 | bubnumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
53 Pe3epBHBII ypOK. 0606511eHI/Ie u |
cucTeMaTH3alys 3HaHUH
59 PesepBHbBIii ypoK. O606£H€HI/IC u |
cucTeMaTH3alys 3HaHUH
60 PesepBHbIii ypoK. O606ilI€HI/IC u |
cHCTEeMaTH3alus 3HAHUH
61 PesepBHblil ypoK. O606£HCHI/IC u |
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A. A. u apyrue;
noj penakiueit Jlyauna B.B., AkiimonepHoe o6iiectBo «M3aaTenbcTBO
«ITpocsenienue»

» Xumus, 9 kinace/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A. A. u apyrue;
noa peaakuuei Jlynuna B.B., AkunonepHoe o6mectBo «3naTtenscTBo
«IIpocsemienne»

» Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknuonepHoe obiectBo «M3naTensctBo «IIpocBemieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

B. B. Epemun, A. A. JIpo3nos, H. E. Ky3pmenko, B. B. JIyaun; Xumus. 8 Ki1.:
[Iporpamma. TemaTuueckoe U NOYPOUHOE IJIAHUPOBAHUE C METOAMYECKUMHU
PEKOMEHAAIUSIMH.

B. B. Epemun, A. A. JIpo3nos, H. E. Ky3emenko, B. B. JIyaun; Xumus. 9 xi.:
[TIporpamma. TemMaTuyeckoe U MOypPOUHOE MIIAHUPOBAHUE C METOAUYECKUMHU

PEKOMEHIAIUSIMU.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopraia

http://www alhimik.ru Becepoccuiickast omuMnuana mKoJIbHUKOB 110 XUMUH
http://www.chemistry.ru JluctaHuiioOHHas: OJIMMIIUAJA IO XUMUU:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOEKT
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