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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHus, IIPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (penepanbHONM padoueld MporpamMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIMY MPENOIaBaHus yueOHOTo peaMeTa « XUMUS)
B 00pa3oBaTeIbHBIX OpraHu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
OoOydeHHs, BOCIHTAHHUS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE MPEAMETHOE CoZIepXKaHue,
npeaycMaTpuBaeT pacrpelelieHue €ero Mo KiaccaM M CTPYKTYpUPOBaHUE I10
pazneraM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHbIE U
KAuEeCTBEHHBIE XapaKTEPUCTUKU COZIEpKAHMUS, PEKOMEHAYEM YO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€M, JIOTMKA  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa3zoBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3ydeHUsl MpeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBLHOM JESTEIBHOCTH OOYYAIOIIETroCs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUE XUMHUHU CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH MPEICTABJICHUS O B3aUMOIPEBPAICHUIX
SHEPrUd M 00 DSBONIOIMHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TII0OATHHBIX
npo0sieM yCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MIUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYPhI TUIHOCTH, €€ 001Iel U (YHKITMOHATLHONW TPaMOTHOCTH,

BHOCHUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITETLHOM  y4yeOHOH  JesTeIhbHOCTH,
SKCIEPUMEHTAIBHBIX M HCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEeIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO PUPOJIbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYyJarolIuXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHue 00yJaronuxcsl.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI0 0011ero oOpa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITHI
OpraHUYECKOW XUMUHU.

CrpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBAHA HAa OCHOBE
CUCTEMHOro nojaxoja Kk e€ uaydeHuro. CopepkaHue CKIAIbIBA€TCA M3 CHUCTEMBI
MOHATHUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHUIN O XUMHUYECKOM
peakiuu. OO0e O5TH CUCTEMBI CTPYKTYpHO OpraHW30BaHbl IO TMPHUHIUILY
MIOCJIETIOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIr0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa Jl. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YE€HUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeJCTaBiICHUH 00 DIEKTPOJIUTUYECKOM JUCCOLMAlUMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPAacCCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJJHOTO
YPOBHA K Jpyromy, BBINONHSA (YHKIMU OOBSCHEHUS W TPOrHO3MPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS M IMOJyYEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEH HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MNpPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAaHHUIO U
METO/JaM IO3HaHUsA B Hayke. M3ydeHue XUMUU MNPOMCXOAHUT C MPUBICYEHUEM
3HAHMM W3 pPaHee HU3YYEHHBIX Y4YEOHBIX MpeaAMeToB: «OKpyXaromuid MUpy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHHU MPOUCXOAUT (HOPMHPOBAHUE 3HAHUW OCHOB
XMMHUYECKON HayKM Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAaKTHUYECKOM
NEATEIIbHOCTA YEJIOBEKa M KakK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaua yd4eOHOro MpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAHUN — BaKHEWIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TCOPETUICCKHUX ITOJOKEHUM,
JOCTYIHBIX OOOOIEHW MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



MPUOOIIEHNM K HAyYHBIM METOAAaM I[IO3HAHWUS TIPU M3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B (POPMUPOBAHUU U PA3BUTUM MO3HABATEIHHBIX YMEHHUUN U
UX TPUMEHEHHU B Y4YEOHO-IIO3HABATEILHON U Y4eOHO-HCCIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOECHHMU NPAaBWJI O€30MACHOro0 oOpallleHHs ¢ BEIIeCTBAaMHU B
ITOBCETHEBHOM KU3HMU.

[Ipy M3ydyeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaY€HUE MPUOOPENN TaKHe LI, KaK:

— (GOpMHUpPOBAaHME HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKH3HU;

—  HAmnpaBJIEHHOCTb OOy4Y€HHS Ha  CUCTEMAaTHYECKOe MPUOOIIECHHE
OoOydJarmMxcs K CaMOCTOSTEIbHOM TO3HABATENBHON JEsATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCclIoBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YyYarOIIMMUCS
OIbITAa Pa3HOOOPA3HOM MEATEIBLHOCTH, IMO3HAHHUS M CaMOMNO3HAHUsA, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUAOB ACATEIbHOCTH;

— (dopmupoBanue o0meH (YHKIMOHATBHOW UM  ECTECTBEHHO-HAYUYHOU
IPAaMOTHOCTH, B TOM UHCJIE YMEHUU OOBSICHATH M OIICHUBATh SIBICHUS
OKPYKaIOIIEro MUpa, UCIHOJIb3Yysl 3HAHUSA W ONBIT, MOJYYECHHBIE MPU H3YYCHUU
XUMUHU, TPUMEHSATh WX TPU PEIIEHWHW TpoOJeM B TMOBCEIHEBHOW >KHU3HU H
TPYAOBOM JEATEIILHOCTH;

— (QopMupoBaHue y 0O0yYarolUMXCsi TYMaHHUCTUYECKHX OTHOLIEHUH,
NMOHVMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJIOTHYECKH
1enecoo0pa3Horo MOBEJAEHUsT B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHMID HA OCHOBE YCBOGHHS OOLICYEIOBEYECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODPY MpPOGUIIS M HAMPABIECHHOCTU JAJIbHEUIErO
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH HAa YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOmaxX MO3HaHUSA B XUMUU. UUCThIE BELIECTBA MU CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U CclioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX SJIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsi aTOMHas —Macca.
OTHOcuTenbHAsE MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €AMHMI] BemiectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTUHEHUH.

DuU3NYECKUEe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEaAKINi (COeAMHEHUS, PA3I0KEHUS, 3aMeLIEeHuUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, TIpaBujiaMu pabOThl B JabopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBAaHUEM, U3y4YEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHUE JbJa, PACTHPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUSI XMUMUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICIICTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3lioxKEHUE TUIPOKCUIA
meau (1) mpu HarpeBanuu, B3auMoJeicTBUE Kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3felieHus] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBIMIAPUBAHKE, TUCTUJUIALIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MMOBAPEHHOU
Colid, HaOJIOJEHWEe W  ONHWCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3/JaHUE MOJEIeH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeiimne npeacTaBuTe 1M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j1eMEHT M IPOCTOE
BelecTBO. HaxokaeHue kuciopojga B mpupoge, (GU3HYECKHMEe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Okcuabl. [lpumenenue kucnopoga. CrnocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — snmemeHT u mpoctoe BemiecTBo. Haxoxaenwe Bomopona B
npupone, (GU3NYECKME M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnotsl u conu.

MouspHbiii 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWcTBa BOAbL. Boma kak pactBopurenb. PacTBOpBL.
HacplleHHble M HEHACBIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBast 1o BeliecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHMS.
Ponp pacTBOpOB B mpuUpoJie U B KU3HU 4yeloBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NpUpOaHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccuduxamus neoprannyeckux coenuHeHuit. Okcunpl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromiiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyroue. Homenknarypa okcugoB. ®Pusznueckue U XUMUYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBanuii. @U3NYECKHE WM XWMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usnueckue u
XMMHUYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctu MetamsioB H. H. bekerona.
ITonyyeHne KuCoT.

Comu. Homenknarypa coseil. @u3nyeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUMN.

Xumuueckuii IKCnepuMenm:

Ka4eCTBEHHOE OIPENEIICHNE COACPKAHUSA KUCIOPOAA B BO3AYyXE, IOIYyYEHHUE,
coOupaHue, paclo3HaBaHWE M M3yYCHHE CBONCTB KHUCIOpOJa, HAOII0JCHUE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
IpeKpaieHus ropeHus (Mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W W3YyUCHUE
CBOMCTB Bojopoja (ropeHue), B3aumojaeiicTBue Bogopoaa ¢ okcuaoM meau (II)
(BO3MOXXKHO MCIIOJIb30BaHHE BHJIEOMATEPHANIOB), HAOIIOIEHUE O0Opa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOECHHOCTEH pacTBOPEHHUS BEIECTB C
pa3IMYHON pAaCTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEAEIAEHHOMN
MacCOBOM J0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJECHCTBUE BOJIbI C METaUIaMU
(HaTpueM ©  KampuueM) (BO3MOXHO  HMCIOJB30BAHHE  BUJEOMATEpPUAIIOB),



HCCIIEIOBaHUE OOpPAa3IOB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPAaCKU MHAMKATOPOB B PacTBOpaxX KUCIOT U IIEIOYECH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO METajila JPYIMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3aJlad 1o TeMme «BaxHelmume Kiaacchl HEOPraHUYECKUX
COCTMHEHUIY.

Hepuoauuecknin 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB J[. U. MengeneeBa. CtpoeHue aTromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMEeHTOB. lloHsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METalIbl,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBIL.

Ilepuonnuecknii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX SJIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuogHas u  JJIMHHONEpUOAHAs  (HOpMbI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepronsl
n Tpynnel. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04YeK aroMOB TepBbIX 20 XMMHYECKMX  DJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA T10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUTMYECKUX CBOMCTB 1O TPYyINaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W nipaktuku. J[. 1. MenneneeB — y4yéHbll U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIPHAS])  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tpouiecchl okucaeHuss U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHUE O0pa3lloB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJICUCTBUE
TUIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M ILIECJIOYEH, ITPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUN
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXnpeIMETHBIX CBA3€H IIPU U3YYEHMH XUMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U NOHSATHUM, SIBIIFOLIUXCS CUCTEMHBIMU ISl OTIAEIBHBIX IIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4YHBIM (DakT, ruUmoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kjaccu(ukanusi, MEepUOJUYHOCTh, HAOJIIOICHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIU/I,
M30TONBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3NUYECKUE BEITUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€37b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOpPHBIE MOPOABI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo 1 XUMHYECKAs peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajuus, KaIbIUid MU HX
COCAMHEHUN B COOTBETCTBUU C TIOJIO)KEHHEM 3jeMeHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUUECKOU CBSI3H.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJACCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Krnaccudukarms XuMUYecKuX peakiiid Mo pa3iudyHbIM MprU3HaKaM (10 YUCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). DK30- U IHAOTEPMHUUYECKUE PEAKLIUN, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuMHUYecKoW peakiuu. [loHarue o0 oOpaTUMBIX U
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHSTHEe O TOMOIE€HHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPBI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PpEAaKUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTENTHPHO-BOCCTAHOBUTENBHBIC  PEAKIIMU,  DJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuuu. CocraBnenue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMALMA BEUIECTB C PA3IMYHBIMU BUIAMHU
xuMHuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U claOble 3JEKTPOIUTHI.

Peakuiun noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUSI pEeaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAllEHHbIE HWOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJ€l B CBETE TMPEACTaBICHUNA 00 DIEKTPOTUTHUCCKOM
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpaduTa U aimMasa), CIONKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCMMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JICUCTBUSI PA3JIMYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIEU
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUajoB), TMPOBEIACHUE  OIbBITOB,
WUIIOCTPUPYIOIIUX — TPU3HAKK  NPOTEKAaHUS  PEeaKkluil  HMOHHOro  OoOMeHa
(oOpa3oBaHue oOcajika, BBIJICICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
(ropeHue, peakuuu pa3joXKEHHUs, COEAMHEHUS), pacllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKLUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmiast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nMYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUUYECKHE CBOMCTBA Ha IpPUMEpPE  XJIOpa
(B3auMOZICCTBHE C MeTaUlaMHu, HEMeTaylaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucaoTa, XUMUYECKHE CBOWMCTBA, MOJy4YEHHE, NMpUMEHEHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OPraHWM3M 4YeNOBEeKa. BaxkHelmue XJIOpUIbl U UX
HaXO0XJICHHE B IPUPOLE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (puU3MUecKue CBOWCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBa ceprl. CepoBOOpOA, CTPOCHHE, (PU3HUECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kucnora, (u3MYecKMe UM XMMUYECKHME CBoMcTBa (oOlIuMe Kak
OpEJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE Peakiui,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CIoco0a MOJYYEeHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha



cyab(dar-uodH. Haxoxxnenue cepbl U €€ COCIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KaIOIIEW Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIJIEHUA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
(dusnueckre 1 XuMu4uecke cBoricTBa. KpyroBopot azora B mpupojae. AMMHAK, €TI0
(du3nuecKre U XMMUYECKHUE CBOMCTRA, MONyYeHue U npuMenenue. Coll aMMOHUS,
uX pu3NUECKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKrue U XUMHUYECKUE
cBoiicTBa (0OIIMe Kak TMPEJACTaBUTENS Klacca KHUCIOT U  crhenuduyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEpAIbHbIX
yno0peHuid. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIoIel Cpefibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOKIIM, 3arpsS3HEHHE BO31yXa, MOYBBI W BOmoéMOB). Docdop,
aloTponHeie Moaudukanuu Qgocdopa, puznyeckue M XUMUYECKHUE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopras kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YA0OPEHUI.

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakKTEepHbIE  CTENEHW  OKHUCJIEHHWS.  YTJEepoja,  auIOTPOIHBIE
MOIU(UKALIUKA, PACHPOCTpAHEHHWE B TMpUPoJe, (¢GU3NUYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuasl yriepoaa, ux
dusnueckue W XMMHUYECKHE CBOMCTBAa, JEHCTBME HA KHUBBIE OPraHU3MBI,
NOJIyYCHHE W TMPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IMapHUKOBBIM
addexr. YroapHas KucioTa U €€ conM, uX (GU3NUYECKHe U XUMHUECCKHUE CBOWCTRA,
nojyueHue u mnpuMmeHenue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI
Hcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX
yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTHICH, 3TaHOJI, ININLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yrojb, NPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOTMYECKN BaXKHBIX BEHIECTBAX: KUpaX, OelKax, yriieBojax — U Ux
pojii B JKM3HHM YENOBEKA. MaTepHallbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemnuii, ero ¢Qusnueckue M XUMHYECKHE CBONCTBA, TIOJy4YCHHE U
npuMmenenne. CoequHeHuss KpeMHHs B mpupoge. OOmume mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKATBl, KX HCIOJIb30BAHKE B
OBITYy, B TIPOMBINICHHOCTH. BakHelne cTpouTenbHbIE MaTepUaNbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3mamMu XJIOPHIOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl MU €€  COeAUHEHMSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEpPUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa MoJ JACUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3YyYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KaY€CTBEHHON peakuuu Ha cyibdar-
WOH W HAOIoJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiictBaMu azora, (ochopa U HX COCAMHEHHH (BO3MOXKHO MCIOJIb30BAHKE
BUJICOMATEPHAJIOB), o0Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHH, MOIydCHHE,
coOupaHue, paclo3HaBaHWE M M3YUYCHHE CBOMCTB aMMHMaKa, IMPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUYECHUE MPU3HAKOB
UX IPOTEKaHUs, B3aNMOJICUCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Y4YECHUE MoOZeNen
KpUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, QyepeHa, O3HAKOMJIEHUE C
IPOIECCOM  aACOpPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOWUCTBOM MPOTHBOrasa, MojiydeHue, COOUpaHue, pacrio3HaBaHUE U U3Y4YCHHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-MOHbl W HW3yYE€HUE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
NPOJIYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETAIUIbl U UX COEAUHEHUSD.

Meta/iibl 1 X COeAMHEHUA

OO61mast xapakTepUCTUKA XUMHUECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepmonnueckon cucreme XuMHYeCKHX dieMeHtoB /[l WM.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE METaJIOB. MeTauinueckas CBs3b U
METAUIMYECKAs] ~ KpUCTa/UIMUecKass  pemérka.  DJICKTPOXUMUUYECKUU  psij
HanpspkeHu MetaiioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01me
CrocoObl TONIydeHHs] MeTayioB. [loHATHE O KOPPO3UMM METAIOB, OCHOBHBIC
CcrnocoObl 3amMThl UX OT Kopposzud. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Henounsie MeTalbl: nojioxkeHue B [lepuoguyeckoi cucreMe XUMHUYECKHUX
sanemenToB . M. MeHpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
Ou3NYecKre U XMMHYECKHUE CBOMCTBA (HAa mpuMepe HaTpusd U Kanusi). OKCUIbI U



TUJIPOKCHABI HATpusd MW Kanusa. lIpruMeHeHue MIeNOYHBIX METalJOB M HUX
COCTMHEHNH.

IIlenoyHo3eMenbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumuudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxueliue coequHEHHUs Kalblusg (OKCHZ, THUIPOKCHUI, COJIN).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHBIC CBONCTBA OKCHA M THIPOKCH]IA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckor cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U conu xkene3a (1) u xxenesa
(IIT), nx cocTaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJIbIIUST W HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO ~ HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajblMs, aTIOMUHUA, LIMHKA, JKelie3a
(IT) u xenesa (III), meau (II), HaOmrOACHNE W ONMUCAHUE TIPOIECCOB OKPAITUBAHUS
IJJaMEHU WOHAMU HaTpusl, Kalusg U Kaiblusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJPOKCUJA LIMHKA, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Baxnelmue
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KRawInas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolieh cpenbl (mpeaesbHas JOMyCcTUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0I0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEpPHBIC
MaTepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBs3€W IIPU W3YYEHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTUH, TaK W MOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbINH (akT, TMIOTE3a, 3aKOH,
TEOpUs, aHaliW3, CHUHTE3, Kiaccu(ukanus, MNEePUOJUYHOCTb, HaOII0IEHNUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJENb, SIBICHUE, ITAPHUKOBBIN
a(dekT, TeXHOIOT U, MaTepHaIbI.

®usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUI,
W30TONBI, PAJAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsll, IPOBOJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (PU3UYECKUE BEIMYUHBI, €AMHULIBI W3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, ILUIAHETHI, 3BE3/bl, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHHEpPAIbHBIC
ya00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MUHEpadbl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4EeHHMS] XMMHUHM B E€IUHCTBE Y4YEOHOH M
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBWJIaMKW U HOpPMaMHU TMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMsI, CAMOPA3BUTHS M COL[MAIN3ALUN 00 yJatoLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpEeHue OIbITa AESTENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuMoTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMaHUsA 3HAYCHUS XMUMUYECKOW HAYyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABICHU O COLMAIbHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBAaTEIbCKOM,  TBOPYECKOM W JOPYrHMX  BHJAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATENbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoOIEcce HITOM Yy4yeOHOU JesATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakUuH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBIIIIOIIME
OCHOBY [JIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS HPUPOJIbI, B3aUMOCBS3IX YEJIOBEKa C
IIPUPOHON CPENOU, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOIaeMbIX TMPOIIECCOB U SIBJICHHIA,
NO03HABaTEIbHOW, MH(OPMAIIMOHHON M YMUTATEeNbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K caM0OOpa30BaHMIO, MIPOEKTHOW M  HCCIEI0BATEIbCKON
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME MOCIEIACTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBusl O€30MACHOCTA TIPU  OOpaIlllEHUU C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3y4EHHUI0 TTpodeccuil u Tpyaa pa3iuyHOro poja,
YBOXEHUE K TPYAy M pPE3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs MpPEIMETHBIX 3HAaHUU 1O XMMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XWMHH, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
ycIleuHoi npodeccuoHaNbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

AKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0pPOBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBuJ1 6€30MaCHOT0 MOBEACHUS MPH padbOTE C BEIIECTBAMH, a TAKKE B CUTYaIHsIX,
YIrPOXKAIOLIMX 3I0POBBIO U KU3HU JIIO/CH;

CIIOCOOHOCTH MPHUMEHSATh 3HAHUS, MOJydyaeMble NMPU U3YYEHUU XUMUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHHUS TIJIOOAIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTe MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
9KOJIOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BBIIEISIOT 3HAYMMBbIE IS
dbopMUpPOBaHUS MHUPOBO33PECHUSI OOIEHAYYHBbIE TIOHATUS (3aKOH, TEOpus,
OPUHLMII, TUIIOTE3a, (PAKT, cUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUN U3 3TUX MNPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMH TMOHSTUSIMHU), UCIOJIB30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUUYECKHUE PACCYXACHUS (MHIYKTUBHbBIC, AENYKTHUBHbBIC, 10 aHAJIOTHUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa30BBIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U ypaBHEHUE
XUMUYECKON PEaKIuu — MPU pelICHUU y4eOHO-TT03HABATENIbHBIX 3314, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUM BBIABISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBIX MPOIECcCcaxX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKXKE B KAauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIACHUI;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r'0 PE3yJbTaT, POPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPECTABICHHS, MOJIYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
MH(POpMAIIMU M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIi BBITTOJHEHUS
y4eOHBIX M MO3HABATEJbHBIX 33/1a4 OMPECIEHHOTIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  HMCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (DOpMY IIpeicTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh pELIAeMble 3aJaud HECIOXXKHBIMU CXEMaMH, JdarpaMMmamu,
npyrumu hopMamu rpaduKu U X KOMOWHAIUSIMU,

YMEHHME HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Yy4eOHOU H
UCCIICIOBATEHCKON JCATEIHPHOCTH WH(DOPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIEH MNPUPOTHOM
Cpenbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CylIECTBY  OOCyXJIaemMol  TeMbl, (OPMYIHPOBAaTH CBOU  MPEAJIOKECHHS
OTHOCHUTEJIbHO BBITIOJIHEHUSI MPEIOKEHHOM 3a71a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaThl  MO3HABATEIHHOU
NEATeTIbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJiaTh MPE3CHTAIUI0
pPE3YJIbTATOB BBIMOJHEHUS XUMHUUYECKOIO JKCIEPUMEHTa (J1ab0opaTOpHOTO OIBITa,
71a00paTOpPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESATEIbHOCTH  MpPU  pEUICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU paboTHI U IpyTHE).

PerynsiTuBHBIE YHUBeEpcalbHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITEIbHO OINPENENiTh ILEeIU JeATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIIATb, KOHTPOJUPOBATh M MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeIbHOCTD, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  QJITOPUTM JCUCTBUUW IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEeHUSI HOBBIX 3HAHWM 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBAaTh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJlaraéMbie B YCIIOBUM 3aJJaHUM.

IMPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 10 OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJIETISIFOT: OCBOEHHBIE OOYYAIOMIMMUCS HaydHbIE 3HAHHS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue UL TPEIMETHOW 00yacTh  «XUMHS», BHUIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTD Y O0YyUYAIOIIMXCS YMEHUM:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIMs pPEeaKIui: peakiuu
COCAMHEHUS, PEAKUMHU PA3JIOKECHHS, PEaKUUM 3aMEIICHUS, pPEaKIuu
oOMeEHa, HK30- U PHJIOTEPMHUUECKHE PEaKIINH, TEIJIOBOM 3 EKT peakiud,
AIpO aToMa, JJIEKTPOHHBIN CIIOM aToMma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS M HEMOJSIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHUOH, PacTBOP, MAaccoBas J0Js BELIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIONB30BaTh XWMHMUYECKYI0O CHUMBOJIMKY JJIi COCTaBlieHUus (opmyn
BEILIECTB U YPABHEHUIN XUMUYECKUX PEAKIIUH;

e ONpeEACNITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHb  OKHCJCHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHUYECKUX COETUHEHUSAX;

e packpeiBaTh cMmbicn Ilepuomgmueckoro 3akona J[. WM. Menngeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YYE€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepus3oBaTh Ta0IMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3Nuyarh I[IOHATUA «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbie u
OOJbIIIE TEPUOJbI, COOTHOCHUTh OO0O03HAYCHUs, KOTOPhIE HMEIOTCA B
tabmune «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIAaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkasi ONMUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSI XHUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYKO  Macchl
BEIIECTB, MAacCCOBYIO [IOJI0 XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIInu;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIECHHE, CUCTEMaTH3allUI0, KiIacCHU(UKAIIHIO,
BBISIBIICHUE MPUYMHHO-CJICICTBEHHBIX CBA3CU — JJISI U3YYCHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOZICHUE, W3MEpPEHUE, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeAOBaTh  NpaBWJIaM  MOJb30BAHUSA  XHMHUYECKOM  MOCYOOM W
nabopaTopHBIM O0OpYJOBAaHHMEM, a TaKXe MpaBujaaM oOOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHONM MAaCCOBOM J0OJEW PACTBOPEHHOIO BEILIECTBA,
IJIJAHUPOBaTh M MPOBOJAMTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C NOMOILIBIO MHIUKATOPOB
(;makmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xoHIily oOyuenus B 9 kiiacce npeMETHbBIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXxkaTh c(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCST YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, aHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklysi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJlb, MOJIApPHBIA  O0BEM,  pPacTBOpP,  DIJIEKTPOJUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs JUCCOLMALNS, PEaKLUd HOHHOIO
oOMEHa, Karalu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aoTponus, aMPpOTEpHOCTh, XUMHUYECKasi CBsI3b (KOBaJCHTHAasi, MOHHAaf,
METa/NInYecKas), KpUCTAJUIMYECKass pEeIETKa, KOPpPO3Usi METAUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakluu, MpeAeibHO IO0MyCTUMas
koHueHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSIThH 3TU MOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJIacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAJICHTHAsl, WOHHAs, MeETAUNIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA 10 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepumoamueckoro 3akona J[. WM. MeHnpeneeBa u
JEMOHCTPUPOBaTh €ro IOHMMAaHWE: OIHUCHIBATh W XapaKTepU30BaTh
Tabauunyo ¢opmy llepruoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh TOHSTHUS «TJIaBHAs moArpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAYEHUsI, KOTOphIE HMEIOTCS B MEPUOJUYECKOW Tabiuue, ¢
YUCJIOBBIMM  XApPAKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenelieHue HX 1O JJCKTPOHHBIM CIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
MpEeAEIax MaJIbIX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAYy U COCTABy YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CcHelU(pUUECKue XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
npuMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJISATh YpPaBHEHUSI BJIEKTPOJUTHYECKONM JTUCCOLUAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA UOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIECTB, MAacCCOBYIO JIOJF0 XHMHYECKOrOo DJJeMeHTa 10 ¢dopMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbiM 000pYyIOBaHHMEM, a TakkKe TIpaBwiIa OOpalieHuss C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH 110 BBITTOJHCHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHA-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTA — aHAJIM3
U CHHTE3, CpaBHEHHE, OOOOIIeHNe, CHUCTEeMaTU3aIui0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIUH, eCTCCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIFO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumus — BakHasg 00JIacThb
11 €CTEeCTBO3HAHMS U 5 | bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeaoBeKa
12 BemecTBa n xumuueckue 15 | | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. [lonsitue 6 | but6moreka [JOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon.IlonaTtue o kucmorax 6 | bu6mmoteka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 6 | | bu6moreka [IOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 12 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsizb. OKHUCJINUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema g bu6morexa IIOK
’ XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKUCIUTETBHO 7 bubmorexa HOK
' https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIUU
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 [ToBTOpeHue u yriybieHue 3HaHU I 4 bubmmorexa [IOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 | bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 9 | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 7 1 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 7 1 1 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

. bubmmoreka [IOK
31 (Obue CROHCTBA MeTaLIOR > https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 15 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B a ¥ MaTepHaiabl B JKU3HU YEI0BEKa 3 bubmorexa HOK
' clrects p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
PBHOC BpEM hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecrBo yacos JIEKTPOHHBIE
Ne Hdara nupposbie
Tema ypoka KonTpoasbnbie | IlpakTu4yeckue
n/n Bcero U3y4YeHUs oOpa3oBaTejibHbIE
padoTHI padoThbI
pecypcsbl

| [Ipenmer xumun. Ponb Xxumuu B | bubmioreka [IOK
JKW3HU YeloBeKa. Tea u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

) IlonsaTtue o MeToHgax IMO3HAHUS B | bubmoteka [JOK
XUMUU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktueckas padorta Ne 1 «IIpaBuna

3 paboThI B TaOOPATOPHH U IIPUEMBI ! | bubmotexa [JOK
oOpatnieHus ¢ JJabopaTOpHbBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000PYIOBAaHUEM

4 Yucteie BemecTBa U cMecH. CrocoOsl | bu6moreka [JOK
pasziesieHus: cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
o .

5 W3MYECKHE U XUMUYECKHE SIBJICHUS | 19.09.2023 bubmmorexa [IOK
XuMHUecKasi peaxius https://m.edsoo.ru/ff0d37fa
[IpakTueckas padorta Ne 2

6 «Pa3neneHue cmecei (Ha mpumepe 1 1 bubmiorera LIOK

8 . PHMED 21.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»

7 ATOMBI U MOJIEKYJIBI 1 26.09.23 bu6mmorexa [IOK

https://m.edsoo.ru/ff0d2a6c¢

8 IIpocThie U COXHBIC BELIECTBA 1 28.09.2023 | bubmmoteka [JOK




https://m.edsoo.ru/ff0d2a6¢

9 XUMHUYECKHE PJIEMEHTHI. 3HAKH 03.10.23 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKUX JIEMEHTOB o https://m.edsoo.ru/ff0d2bed
bu6moreka [JOK
10 A - 5.10.23
TOMHO-MOJIEKYJISIPHOE yUeHUE 0 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIECTB. Eu6 1OK
nomoTeka
11 X .B 10.10.23
umirieckas popuyna. Baneuthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHX AJIEMEHTOB
12 OTHOCHTENIbHAS aTOMHAs Macca. 12.10.23 bubmioreka [IOK
OTHOcCHUTENbHAs MOJIEKYJISipHAas Macca o https://m.edsoo.ru/ff0d323¢c
13 MaccoBas 710151 XUMHYECKOT 0 bubmoteka [JOK
3JIEMEHTA B COCIMHEHUHU 17.10.2023 | https://m.edsoo.ru/ff0d350¢c
14 KomudectBo Bemectsa. Moib. bubmoteka [JOK
MonspHas macca 19.10.2023 | https://m.edsoo.ru/ff0d5230
15 [Ipu3Haky u ycnoBusl IPOTEKaHUS bubmmoreka LIOK
XUMHUYECKUX PEAKINi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MACChI BEIIECTB. bubmotexa [JOK
XUMHYECKHE YPAaBHECHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucnenus konmuecTsa, Macchl
17 BEILIECTBA M0 YPAaBHEHUSIM bubmorexa [OK
. YPABHEN 07.11.2023 | https://m.edsoo.nu/ff0d5708
XUMUYECKUX pPEeaKIMil
Knaccuukanus xumudaeckux
18 eakuii (COeAMHEHUS, Pa3I0KEHUS brbmorexa [OK
peatdt A P ’ 09.11.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeINIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4EHBI-
19 sumkIoneauct. O6o01IeHne u bubmorexa [OK
N ST, 2RO 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 KonTponbsHas padora Nel mo teme bubmoteka [JOK




«BerecTBa ¥ XUMUYECKHE PEAKITHNY 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razon. CocraB
21 Bo3ayxa. Kuciaopong — sneMeHT u bubmiorexa LIOK
ALyxa. BHCTIOpOR —— 91 21.11.2023 | https:/m.edsoo.ny/ff0d448e
npocroe BemectBo. O30H
Pu3nYecKre 1 XMMUYECKUE CBOMCTBA
22 KHUCIIOpo/a (peakIi OKUCICHUS brbmorexa OK
POAa {peatdl ’ 23.11.2023 | https//m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
Crioco6bI mosTydeHus! KUCIOpoa B
23 7a060paTOPUHU ¥ TIPOMBIIIIICHHOCTH bubmorexa [OK
PATOPHI 1 TIp ' 28.11.2023 |  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
[IpakTnueckas padorta Ne 3 o teme Eub OK
24 «Ilonyuenue u cobupanue KuCIOpoaa, 30.11.2023 nommorexa L1
. https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE ero CBOMCTBY»
’s Bopopos — 3neMeHT 1 mpocToe 05.12.2003 bubmoteka [JOK
BeniecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
TonnuBo (HeQTh, yronb U MeTaH). BuG OK
26 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro 07.12.2023 nommorexa L1
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
dusnueckue €CKHE CBOMCTBA
7 U3UYECKHIE U XHMUUCCKUE CBOICTB 12.12.0003 bu6moreka [JOK
Bojiopona. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
)3 Crioco0bI osTyyeHus BOJOpo/ia B 14.12.2023 bu6mmorexa IIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
TennoBoi 3¢HeKT XuMHIECKOM
29 peakiuu, MOHATHE O bubmuorexa [IOK
TEPMOXHUMHUYECKOM yPaBHEHUH, IK30- 19.12.2023 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMHUYECKUX PEaKIUAX
30 [Tpaktuueckas padota Ne 4 mo Teme 1.12.2023 bubmotexa [JOK

«[lonydenue u cobupanue Bo0poaa,

https://m.edsoo.ru/ff0d4f42




WU3yYEHHE €r0 CBOMCTBY»

31 [TonaTHe 0 KUCIOTax U COJISAX brbmorexa [OK
26.12.2023 | https://m.edsoo.ru/ff0d50d2

39 MonsipHblil 00bEM Ta30B. 3aKOH bubmotexa [JOK
ABorajpo 28.12.2023 | https://m.edsoo.ru/ff0d542¢e
Brruncaenns o0bEMa, KOIHYECTBA

33 BEIIIECTBA I'a3a M0 €ro U3BECTHOMY bubmorexa [OK

. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA U 00BEMY
Brruucnenust 06EMOB ra3oB mo
34 YPaBHEHUIO PEAKIIMN HA OCHOBE bu6amorexa [IOK
B . 11.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIEHUH Ta30B

35 duznyeckne 1 XUMHYECKHE CBOMCTBA bubmoteka [JOK
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubmotexa [JOK
WHJUKAaTOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HackelilieHHbIe U HEHACHIIIIEHHBIE bu6moreka [JOK
pacTBOpbI. MaccoBast 1071 BEIECTBA B 23.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTueckas padorta Ne 5 o reme

13 «IIpurorosiieHne pacTBOPOB ¢ bu6mmorexa IIOK
ornpenenéHHON MaccoBO 1oei 25.01.2024 | https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBA»

39 KonTponbsHas padora Ne2 o teme bubmuorexa [IOK
«Kucnopoxn. Bogopon. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342

40 OKcuppl: cocTaB, KJaacCupUKaius, bu6mmoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e

41 [Tony4yenue u XuMHYECKHE CBOWCTBA bu6mmoreka LIOK




KHMCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

47 OcHoBaHus: cOCTaB, Kiaccupuranus, bubmmorexa [IOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XuMHU4YECKHE CBOWCTBA bubmmoreka LIOK
OCHOBaHMUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kinaccuduxarus, bubmotexa [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [Tonyyenue u XuMHU4YECKHE CBOMCTBA bubmmoreka LIOK
KHUCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,

46 CHOCOéBII) HI:)J'I q)eHI/m XI/IMI/IqZ(I:)KI/Ie bubmmorexa [IOK

‘ YHACHI, 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa

A7 I'enernueckas cBs3b MEXKIY IfﬂaccaMI/I 27022004 bubmotexa [JOK
HEOPraHUYeCKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
[IpakTrueckas paborta Ne 6. Perenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoteka LIOK

48
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHECHUI»

49 O06o0m1eHne u cucTeMaTH3aus bubmmorexa [IOK
3HAHUM 05.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX Bubmioreia LTOK

o P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MONBITKY KJIaCCH(PUKALINH
51 XUMUYECKUX 31eMeHTOB. [ToHsTHE O bubmorexa [OK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 2JIEMEHTOB
52 Ileprnoanyeckuii 3aK0H U bubmoteka [JOK




[Mepuonmnueckas cucTeMa XUMUIECKUX 14.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHnnaeneeBa
53 [lepuonpl, rpynmnsl, HOATPYIIITBI brbmiorexa LIOK
19.03.2024 | https://m.edsoo.ru/00adaS2¢c
54 Crtpoennie atToMoB. CocTaB aTOMHBIX bubmotexa [JOK
saep. 3oTonsl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK
55 aToMOB 3JieMeHTOB [lepronnueckoi bubmorexa [OK
04.04.2024 | https://m.edsoo.ru/00adabbc
cuctemsl . 1. Menneneepa
XapakTepucTuKa XUMUIECKOTO
56 3JIEMEHTA IO €r0 MOJIOKCHUIO B bu6mmoreka [JOK
ITepunonnueckoit cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3akoHa
57 JUTSL pa3BUTHS HAYKU U PakTUKU. 1. bubmmorexa [IOK
N. MenneneeB — y4€HbIi, egaror u 11.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPUIIATEIILHOCTh ATOMOB bubmotexa [JOK
38 XUMHUYECKUX BJIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHas xumuueckas CBs3b bu6amorexa [IOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMU4ecKas bubmuorexa LIOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab8
KoBanenTtHas HenosnsipHas bubmuorexa [IOK
61
XUMHUYECKas CBA3b 25.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (CTeIeHE OKiCIIeHHIS 07.05.2024 | https://m.edsoo.ru/00adae28
63 OKUCTUTETHLHO-BOCCTAHOBUTEIILHbBIC bubmoteka [JOK




peakiuu 14.05.2024 | https://m.edsoo.ru/00adb076
64 OxkucIMTENN 1 BOCCTAHOBUTEIN 1 bubmiorexa TOK
16.05.2024 | https://m.edsoo.ru/00adb076
55| opoonme srowa Xonmsronnan 1 borera L1OK
21.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblii ypok. O0001IeHNE U | bubmmorexa [IOK
CUCTEeMAaTH3all1sl 3HAHU I 23.05.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O60011€HNE U | bubmmoreka LIOK
CHCTEMaTHU3aIus 3HAaHUMN 28.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001ICHHE U | bubmmorexa [IOK
cUCTEMAaTHU3allUs 3HAHUH 30.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
ara ungpoBbie
Ne n/m Tema ypoka Kourpoabnsie | IIpakTnueckue A bp
Bceero U3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepuoanyeckuil 3aK0H.
| [Tepuonnyeckas cucrema | bubmmoreka [IOK
XUMHYECKuX seMeHToB /1. W. 04.09.2023 | https://m.edsoo.ru/00adb59e
MenpeineeBa
B €CKOM CBS3
) UIBI XUMHAYECKOMI B)I"I/I U TUIIBI | 06.09.2023 bubmioreka [IOK
KPUCTAJINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kn
3 accu(UKaIs 1 HOMEHKJIaTypa | 11.09.2023 bubmoteka [JOK
HEOPraHUYECKHUX BEUIECTB https://m.edsoo.ru/00adb7e2
K bu6 OK
4 aCCI/I\(JI)I/IKaI_II/Iﬂ XUMUYECKUX | 13.09.2023 nomoreka 11
peaKLuK 1O pa3IMYHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
5 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE : bu6moreka [JOK
peakiuu 18.09.2023 | https://m.edsoo.ru/00adcade
6 MeTton 31eKTpoHHOr0 OanaHca. |
Pemenne 3amaq 20.09.2023
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
peaKkIMy U XUMUYECKOM
7 aBHOoBecuu. [ToHsaTHE O 1 bubmorexa [OK
P ’ 25.09.2023 | https://m.edsoo.ru/00adbe9a
TOMOT€HHBIX U T€TEPOreHHbIX
peakiusax
[TpaxkTnueckas padota Ne 1.
8 «3ydeHune BIUSHUS YCIOBUU 1 1
7 Y N 27.09.2023
MIPOBENICHUS XUMUYECKON PeaKIiuu




Ha €€ CKOpOCTb)»

9 Teopust 31eKTPOIUTHYECKON bubmmorexa [IOK
JVICCOIIHAIINH. 02.10.2023 | https://m.edsoo.ru/00adcd68
bu6moreka [JOK
1 4.10.202
0 CunbpHbIe U crabble dIIEKTPOIUTHI 04.10.2023 hitps:/m.edsoo.rw/00aded68
11 Honnbie ypaBHEHUS peaKIInii bubmmorexa LIOK
P PEarh 09.10.2023 |  https:/m.cdsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHUN bubmuotexa [JOK
00 PIEKTPOTUTUIECKOM 11.10.2023 | https://m.edsoo.ru/00addSd8
UCCOLMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE MIPECTaBICHUN 00 Eubmiorexa IOK
pel § 16.10.2023 | hitps:/m.edsoo.ru/00add8b2
AEKTPOIUTHIECKOM TN CCOIUALIUN
14 ITonsaTue o rugponuse coneu bubmorexa OK
P 18.10.2023 |  https://m.edsoo.ru/00add9d4
O06o0mIeHne u cCUCTeMaTH3aAUS bubmmorexa [IOK
15 B
3HAHUHI 23.10.2023 | https://m.edsoo.ru/00addd12
ITpakTueckas padorta Ne 2.
16 «Pemienne 3xcriepuMeHTaIbLHBIX bubmorexa HOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aJaady
KonTponbHas padora Nel mo teme
17 «IIEKTPOIUTHY ECKAS JUCCOLIAALNA Bubmiorexa IOK
p a HHATHL 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX»
OO0m1ast XxapaKTepuCTHKA TajoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMeEPE bubmorexa HOK
p p 13.11.2023 | https://m.edsoo.ru/00addfe2
xJopa
19 XJ10poBO1OPOA. XUMHUUECKHE bubmoteka [JOK




CBOI CTBa, IIOJIYYCHHUC, TPUMCHCHHUA

15.11.2023

https://m.edsoo.ru/00adel1 04

ConsiHas KHCJIOTa, XUMHYCCKHEC

20 CBOICTBA, NIOJIy4€HHE, IPUMEHEHHUE. 20.11.2023
Conu constHOM KUCIOTHI
[TpakTrueckas pabota Ne 2 mo Teme Bumiorexa [JOK
21 «HonyquH"e COJIjIHOI/I KM CJIOTHI, 22.11.2023 hitps://m.edsoo.r/00ade348
u3ydeHue e€ CBONCTB»
Bbruncienus o ypaBHEHUsIM
22 XUMHUYECKUX PEaKIHi, €ClIi OJUH U3 bubmmorexa [IOK
27.11.2023 | https://m.edsoo.ru/00ade4 88
peareHToB J]aH B U30bITKE
3 OO0m1ast XxapakTepuCTHKA SJIEMEHTOB bubmotexa [JOK
VIA-rpynmnst 29.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtpomnHbie MOTUGUKALIUN CEPHIL.
24 Haxoxnenue cepbl v €€ COeTUHEHUI bu6moreka [JOK
B IIpupoje. XUMHUUYECKHUE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade64a
cepbl
)5 CepoBoa0po1, CTpOEHUE, bubmotexa [JOK
¢du3nyeckne U XMMHUYECKHUe CBOMCTBA 06.12.2023 | https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KUCIIOTa,
26 buznYecKre 1 XMMUYECKUE bu6amorexa [IOK
. 11.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
OCHOBE MPOMBIIIIEHHOT0 criocoba
IIOJIYYEHHSI CEPHOM KHUCIIOTBI. bubmuorexa LIOK
27
XUMHYECKOE 3arpsi3HEHUE 13.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIlen Cpelibl COSAUHEHUSIMU
cepbl
28 Brruucnenve maccoBoii 1011 bubmoteka [JOK




BBIXOJIa IPOAYKTA PEAKITUU 18.12.2023 | https://m.edsoo.ru/00adec8a
[TpakTuueckas padora Ne 4 B 10K
nbmoTeka
29 «PemieHne 3KkcnepuMeHTAIBHBIX 20.12.2023 hits://m.cdsoo.rw/00adf180
3amad»
OO6m1as xapakTepuCTHUKa 3JIEMEHTOB
30 VA-rpynnel. A3or, bubmmoreka LIOK
pacnpoCTpaHEeHHUE B IPUPOLE, 25.12.2023 | https://m.edsoo.ru/00adeead
(du3NYeCKre U XUMIUYECKHUE CBOMCTBA
AmMHak, ero pu3nvecKue u
31 XUMHUYECKHE CBOWCTBA, MOIyYEHUE U butmmorexa [IOK
> 1o 27.12.2023 | https://m.edsoo.ru/00adf004
MpUMEHEHUE
1 A3zoTHas kucnora, e€ Gu3nIecKue u bubmotexa [JOK
XMMHUYECKHE CBOHCTBA 10.02.2024 | https://m.edsoo.ru/00adf306
Hcnonbs30BaHuE HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAIbHBIX
33 o0peHuii. XuMHUYEeCKOoe bubmmorexa [IOK
YAODPEIHHL. . 15.01.2024 | https:/m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYKaIOLIEH Cpebl
COCTMHCHHSIMH a30Ta
[Ipaktuueckast pabora Ne 5.
P P bu6mmoreka [JOK
34 «[Tonyuenne ammuaka, U3yueHHE €ro 17.01.2023 .
. https://m.edsco.ru/00adf180
CBOWCTBY
docdop. Oxeun pocdopa (V) u
35 Q)ocg)o pHa}I KI/ICHJ'IEI))Ta (bqnin(qeixne u bubmorexa [OK
p L 22.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOWCTBA, MOJy4yEeHUE
Hcnonb3oBanue gpocharos B
36 KaueCcTBE MUHEPATbHBIX yI00PEHHUIA. bubmotexa [JOK
3arps3HeHe NPUPOTHON CpelIbl 24.01.2024 | https://m.edsoo.ru/00adfc20

dbocdatamu




VYrnepon, pacnpocTpaHeHuE B

bu6mmoreka [JOK
37 29.01.2024
HpI/IPOI[e, du3nYecKre U XUMHYECKHE 9 hitps://m.edsoo.rw/00adfdoc
CBOMCTBa
Oxkcunpl yraepoja, ux GU3nIecKue u
XHMHUYECKHE CBOMCTBA. bu6mmoreka [JOK
38
DKonoruueckue npodaeMsl, 31.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriepona (IV)
39 VYronpHas KHCIIOTa U €€ COJTH bubmorera TIOK
05.02.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 6 o Teme
"[lonydyeHue yriieKucaoro rasa. bubmmorexa [IOK
40
KauecTBenHas peakuus Ha 07.02.2024 | https://m.edsoo.ru/00ae027e
KapOoOHaT-noH"
[TepBoHavanbHbBIE TOHSATHS 00
41 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorera TIOK
p - 12.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHECHMSIX yTIIepo/ia
42 Kpemuuii u ero coenuaenus bubmorexa [OK
P A 14.02.2024 | https://m.edsoo.ru/00ae080a
43 KpeMHueBas kucinora u €€ couu. 19.02.2024
Crexino. llement
O0o001IeHNEe U CUCTeMaTH3aIUs bu6moreka [JOK
44 .
3HAHUM 1O TEME «HEMETAJIIbD» 21.02.2024 | https://m.edsoo.ru/00ae0bf2
Kontponpnas pabora Ne3 o teme
45 «Baxxnenmme HeMeTalIbl U UX bubmorera TIOK
26.02.2024 | https://m.edsoo.ru/00ae0el8
COC/THH CHUSI»
OO011ast XapaKTepuCTHKA
46 xmlfjj/mecml/)lx 3J1§MeHTOB — bubmorexa [OK
28.02.2024 | https://m.edsoo.ru/00ael03e

MeTannoB. MeTammmueckas CBSI3b U




METaJUINYECKasi KPUCTAILIMYECKast
pemérka. duznueckue cBOMCTBA

METaJIJIOB
XUMHUYECKHE CBOKMCTBA METAJIJIOB.
47 DAEKTPOXUMHUYECKUM Psi bubmorera TIOK
p . A 04.03.2024 | https://m.edsoo.ru/00ael 156
HanpsoKeHU METallsIoB
OO61mue crnocoObl MOTy4eHUs
MetayioB. CrutaBel. Beraucnenus mo
48 ABHECHUSIM XUMHUYECKUX peakiuid bubmorera TIOK
P peardiu, 06.03.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEAareHTOB COAEPKHUT
IpUMECH
49 [llenounbie MeTAIUIBI 11.03.2024 bubmorera TIOK
https://m.edsoo.ru/00ae14b2
50 OKcuibl ¥ TUIPOKCUABI HATPUS U 13.03.2024 bubmotexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
[Ileno4HO3EMETBHBIE METAIIBI — BuG OK
51 KaJbIUH U MarHuii. Baxkaelmme 18.03.2024 nbmmotexa L
https://m.edsoo.ru/00ael5e8
COEIMHEHUS KaJIbIIHS.
ITpakTueckas paborta Ne 7 o reme Bu6 OK
52 "YKECTKOCTH BOJBI KU METOMEL €8 20.03.2024 nbmmotexa L
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUsI
A . @
53 JIIOMUHUH I/ISVI/I‘ICCKI/IC u 75.03.2004 bubmotexa [JOK
XMMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ael c64
Amdore € CBOMCTBa OKCHJIA
54 (dboTepHbBIE CBOICTBA OKCHIA U 03.04.2003 bubmuorexa LIOK
TUIPOKCUIA ATFOMUHUS https://m.edsoo.ru/00aelc64
55 }Kere3o. dusndecKre 1 XUMAYECKHUE 08.04.2003 bubmoteka [JOK
CBOHCTBA https://m.edsoo.ru/00ae1d86
56 OKcuapl, THIPOKCHUIIBI U COJTH 10.04.2024 | bubmmotexa [JOK




xenesa (I1) u xxenesa (III)

https://m.edsoo.ru/00ae35e6

bu6moreka [JOK

37 Honsrie 0 Koppo3Hit METAILIOB 15.04.2024 | https://m.edsoo.ru/00ael1278
[TpakTuueckas padorta No 8.
53 Peuienne sxcriepuMeHTalbHbIX 3a/1a4 bubmotexa [JOK
1o reme «BaxkHelmme MeTauibl 1 UX 17.04.2024 | https://m.edsoo.ru/00ae3ded
CO€JIMHECHUS
0606
59 0 erHPIe U CHCTeMaTu3alus 2 04.2004
3HaHUU
Konrtponpnas pabora Ne3 o reme
60 «BaxHelmue MeTaibl U UX 24.04.2024
COCJTMHCHHUS
Brrancnenus no ypaBHEHHUSIM
XUMHUYECKUX PEAKIUH, €CITU ONH U3
61 peareHToB JJaH B U30BITKE HIIH bubmmorexa [IOK
COJIEP)KUT NpUMecH. Brruncienus 06.05.2024 | https://m.edsoo.ru/00ael750
MacCOBOM 1011 BBIXO/1a MPOIYKTa
peaxiuu
06 0
2 1IMe cBeeHus: 00 OpraHuYecKux 08.05.2024
COEJTMHEHUSIX
BemecTBa u Mmatepuaisl B bubmioreka [IOK
63 .
IIOBCEIHEBHON KMU3HU YEI0BEKA 13.05.2024 | https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsI3HEHUE bubmuotexa [JOK
OKpY’KaroIlel cpe/pl 15.05.2024 | https://m.edsoo.ru/00ae4270
Posb xumuu B pelieHnun bubmmorexa [IOK
65
AKOJIOTUYECKUX TTPOOJIeM 20.05.2024 | https://m.edsoo.ru/00ae4270
Pe3epBHblii ypok. O00611eHUE U bubmmoreka LIOK
66 .
cHCTeMaTH3aIvs 3HaHWI 22.05.2024 | https://m.edsoo.ru/00ae0d0a




67 Pe3epBHblii ypok. O000111€HUE U | bubmuorexa IIOK
CHCTEeMaTH3alys 3HaHUI 27.05.2024 | https://m.edsoo.ru/00adb33c

68 Pe3epBHbIii ypok. O0001IEHNE U | bubmmoreka LIOK
cHCcTeMaTH3aIvs 3HaHWI 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpaman @.I°., AKiuoHepHOE 00111€CTBO
«M3narensctBO «lIpocBenienue
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., Akuroneproe o01ecTBO

«M3narenscTBO «IIpocBenienre»

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA

1. Apmanckuii, benoxsoctoB, benpauikas: Xumus. 7-9 Kiaacchl.
JnnakTuyeckue U JUarHoCTUUYECKUE MaTepraibl. ABepcas, 2022 1.

2. T'apa H.H. IIporpammsbr 00111€00pa3oBaTenbHbIX YUpexkaeHu. Xumus,M.
«IIpocBemenne»,2016.

3. Epoxun FO. M. Xumus B Bonpocax ¥ OTBeTax: yueOHoe nocoodue - Mockaa:
[Tpocnekrt, 2014.

4. Kauanosa I'. C. PacueTHble 3a/1auu 110 XUMUU ¢ pereHusiMu. 8-11 kiacc:
cOOpHUK 3a/1a4 U yrpaxHeHu# - HoBocubupck: Cubupckoe yHUBEPCUTETCKOE
n3marebcTBo, 2004,

5. Ky3emenko H.E., Epemun B.B., COopHUK 337a4 U ylpaXHEHUI 110 XUMHH.
— M.: Dk3amen, 2013 r.

6. HoBommuckuii U. ., HoBommuckas H. C. Tekymuii u uTOroBbiii

KOHTPOJIb 110 KypCy «XHUMHs». 8 KiIacc: MeToaudeckoe nocooue - Mockaa:



Pycckoe ciioBo — yueOHuk, 2018

7. HoBommuckuui .M., HoBomunckas H.C. Tunesl XuMudeckux 3aaad u
crocoObl X perieHus. 8-11 ki1.: YueOHoe mocobue s
o011e00pa3oBaTenbHbIX yupexaeHui. - M.: Onukc 21 Bek, 2015.

8. Crenun Bb.Jl. 3anumarenbHbie 3a1aHus U 3PPEKTUBHBIC OMBITHI 10 XUMUHU.
— M.: Jlpoda, 2008.

9. Xomuenko W.I'. CoopHUK 337124 U yIpaKHEHHU 110 XUMUU.

10. Tpemmiep I'.N., XoxnoBa A.M. MeTtoinka pelieHus: paCuieTHBIX 3a7a4

no xumud. -M.: «IIpocBemenne», 2014 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Enunas xomnekmus LHudpossix o0pazoBaTenbHbIX pecypcoB http://school-
collection.edu.ru/

OnexTpoHHast OMOIMoTeKa Y4eOHbIX MaTepUajoB IO XUMUU
http://www.chem.msu.su/rus/elibrary/welcome.html#bases

OCHOBBI XUMUU, HHTEPHET - y4yeOHUK http://www.hemi.nsu.ru/
TpyaHbIe TEMBI MIKOJIBHOTO Kypca XUMUHU
http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html

Poccuiickas anekTpoHHas mkosa https://resh.edu.ru/
Buneoypoku https://school.infourok.ru/videouroki?pred met=himiya

VYuurenbckuit noprain https://www.uchportal.ru/load/58
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