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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe enepaabHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLETIIMY MPENnoJaBaHus y4eOHOro npeamMera « XUMushy
B 00pa3zoBaresbHbIX Opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHHUTAHUS MW pPa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeameTa, yCTaHaBJIMBAaEeT  00s3aTeNIbHOE npeaMEeTHOE CoJiepKaHue,
npeAycMaTpUBaeT paclpeelieHue €ro Mo KilaccamM M CTPYKTYPUPOBAHUE 10
pasienaM M TeMaM IMPOrpaMMbl IO XHMHUHU, OINPENENAECT KOJWYECTBEHHBIE H
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEI0BAaTEILHOCTh  M3YUYEHHMS] XHUMHUHU C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAeisieT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3yJibTatam 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHHUs MPeAMETa U OCHOBHBIX
BHUJIOB Yy4eOHO-TIO3HABATEIbHOW JCATEILHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO Co/IepKaHUsI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHHUS MHUPOBO33PEHUS
00yyaromerocs, ero MpeACTaBICHU O MaTEpUATBLHOM EIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEJCTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPrUd U 00 SBOJIIOLUMU BEUIECTB B MPUPOJE, O MYTAX pEHIeHUs riIo0agbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOMH,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOIEM 31pPaBOOXPAHEHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEW  JJii  CaMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYphl IMYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBINUICHUS W TBOPUYECKHX CHOCOOHOCTEM
oOydJaronmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  Y4eOHOW  JIESITeNbHOCTH,
AKCIIEPUMEHTANIbHBIX W HCCIIEIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN AEATEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YyYarOIIUXCs;



Croco0CcTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOTHUYECKOE
o0pa3oBaHUE O0yJArOLIUXCS.

JlanHbie HampaBlieHHWS B OOYYCHMHM XUMHU OOECTICUMBAIOTCS CICM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  ABISETCS — MEJarorudyecku
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKW XMMUHU Ha OMPENICIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa30oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa cojiepKaHusS MPOTPaMMbI MO XUMHH CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxoja Kk €€ mzyuyeHuto. CoJliepaHu€ CKIIAJbIBA€TCSI U3 CUCTEMBbI
MOHATUN 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUH O XUMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHILMUITY
MOCJICIOBATELHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— [lepuoanueckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XHMUM;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTHYCCKONW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YpPOBHSI K JPyromMy, BBITIOJNHSS (QYHKIIUA OOBSICHCHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YEeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONIEH HAyYHOU KapTUHBI MHpa B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUsI B Hayke. M3ydeHHe XUMHHU MPOUCXOJIUT C MPUBJICUCHUEM
3HAHUWA U3 paHee HU3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYKaWOUUHA MUDPY,
«bwuomnorud. 5—7 ximacce» u «dPusuka. 7 Knacey.

[Ipu wu3ydYeHHH XWUMHUH TPOUCXOAUT (opMUpOBaHHE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (POPMUPOBAHWUU CHUCTEMBl XUMUUYECKHUX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHMA, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKEHUH,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAy4YHbIM METOJaM I[I03HAHUS IMPU M3YyYEHUU BELIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
JeSITeIbHOCTH, OCBOCHHHM MpaBWJ 0€30MacHOro OOpalieHHs C BEIECTBAaMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUsS Ba)KHOE
3HaYeHHUE MPUOOPENr TaKue IeNd, KakK:

— (¢opMuUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HH;

— HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMAaTHYEeCKOEe MPUOOIIEeHUE
oOyyJaronmxcsi K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOoJaM TMO3HaHMA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATEIbHOCTH, MO3HAHHSA U CaMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAYECHUE ISt
pa3IMYHBIX BUJOB JIESTEIBHOCTH;

— ¢opmupoBanue oOmeld (YHKIUOHATBPHOW U  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUSA
OKpY’KAIOIIeT0 MHpPa, WCIOJIb3Yys 3HAHUSA W OIBIT, MOJYYCHHbIE NMPU H3yUYECHUU
XUMHM, TPUMEHATh HX IPU PEUIeHUH MpoOJeM B MOBCEAHEBHOM JKU3HH U
TPYJOBOM 1€ATENbHOCTH;

— ¢QopmupoBanue y o0Oy4arommxcs TYMaHUCTHYECKUX OTHOIIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH 3KOJIOTHYECKU
1eaecooOpa3Horo TMOBEJICHUST B OBITY W TPYJIOBOM JACSATEILHOCTH B IEIAX
COXpPaHEHHMS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOJHON CPEIBL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOILEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Npo(uis U HAmpaBICHHOCTH JajibHEHUIIEro
00yueHus.

OO0miee 4YuCiIO 4YacoB, OTBEAEHHBIX JMJI H3YUYEHUST XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, cocTaBigeT 136 yacoB: B 8 kinacce — 68 yacosB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YEIOBEKa. XMMUS B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOMax Mo3HaHMS B XUMHUHU. UMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3feneHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE »BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckass ¢Gopmyna. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAasE aTOMHAas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi 40Ji1 XUMUYECKOTO JIEMEHTa B
COEIMHEHUHU.

KomnunuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBsi3p KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €IWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Du3nYecKne U XMMHUYECKHUE SBJIICHUS. XUMHUUYECKasl PEakius U €€ NPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUUeCKue ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEaKUUi (COETUHEHNs, Pa3I0KEHHUsI, 3aMELIEeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/I0H, MpaBuUjiaMu paboThl B JIaOOpaTOpUu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOWCTB 00pa3IlOB HEOPTraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TIaBJIeHUE BOCKA, TasHUE JIbJIa, PAaCTHUPAaHHME caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMsS BOJbI) U XUMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBaAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBaHum, B3auMojieHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
M3YUYEHHUE CIOCOOOB pa3/ieiCHUs CMECEi: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHUE,
BBITIApUBAHUE, UCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH MTOBAPEHHON
Colv, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  IPOBEICHUS  OIIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAcChl, CO3JaHUE MOJIENEH MOJIEKYJI
(ILIapoCTEepPAKHEBBIX).

Ba:kHeiilne npeacTaBUTe/ I HEOPraHMYECKUX BelIECTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopon — 3leMEHT U MPOCTOE
BelecTBo. HaxokneHue kuciopoaa B mpupoje, (GU3MUECKME U XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIy4eHHUsS] KuUclopoda B J1abopaToOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alutoTponHas MoAUGHUKAIIUS KACTOpOaa.

TemnoBoit 3¢(HEKT XUMHUUYECKOW peakiuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M DBHJAOTEPMUYECKUE peakiuu. TOomIMBO: yroiab U MeTaH. 3arpsi3HEHUe
BO3/lyXa, yCHJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctroe BemectBo. HaxoxaeHwe Bomopona B
npupose, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHust. Kucnotsl u comnu.

Mounsipablit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PacTBOpBL.
HacepiieHHble ¥ HEHaCBIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BENMIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pactBOpoB B mpupojie ¥ B KM3HU 4YeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHne NpUPOAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuHeHui. Oxcunbl. Kiaccuduxanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEpHBIE) U
HeconeoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOKCTBA OKCHUJIOB. [lomydyeHune okcuIoB.

OcHoBanusa. Knaccupukanuss oOcHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHMi. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctm metrayuioB H. H. bekerosa.
[Tonydenue KHUCIIOT.

Conu. HomeHnknarypa coneil. @U3nyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[Tonydenue coneu.

['eneTnyeckas CBs3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIIPEIEIICHUE COAECPKaHUsI KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3y4YEHHE CBOMCTB KHUCIIOpOJa, HaOII0JeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
NpeKpallleHusl TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCUIOB U
OMHCAaHUE MX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACMO3HABAHHE U HU3YUYCHUE
CBOMCTB BoJOpofa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (1I)
(BO3MOYKHO HCIOJIb30BAaHUE BUEOMATEepUaioB), HAOIIOJeHUE 00pa3l0B BEIECTB
KOJIMYECTBOM | MOJIb, WCCJIEIOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHUE PACTBOPOB C OIPEICIEHHON
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METaJJIaMU
(HaTpyieM ©  KalblMeM) (BO3MOXHO  HCIOJL30BaHUE BHUEOMATEpPUAIIOB),



UCCIIeJIOBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaO0JII0ICHHEe U3MEHEHUs OKPAaCKU MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
uzydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METaulaMH, PEAaKUWd HEeUTpaln3aluy, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 METAJUIa IPYyTMM H3 PacTBOpa COJM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 10 TeMe «BaxHeWmme Kiacchl HEOPraHUYECKUX
COECIUHECHUNY.

Ilepuoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
semeHTOoB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJAacCU(PUKAUMKA XUMHUYECKHX 3JeMeHTOB. [loHsiTue o
IPyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJIOYHO3EMEIbHBIE METALIbL,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aMpOTEpHbIE OKCUIbI
Y TUAPOKCUBI.

[Tepnoanueckuit 3akoH. [leproguyeckas cucreMa XMMAYECKUX JJIEMEHTOB /1.
N. MenneneeBa. Koporkonmepuoanas W ATUHHONEPHOAHAS  (OPMBI
[lepuoandeckort cucrembl xumuueckux siaemMeHToB J[. . Menneneea. [leprobl
u rpynnsl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX ~ 000JI0YeK aToMOB HepBbIX 20 XMMHUYECKUX  3JIEMEHTOB
[lepuomnueckon cucremol JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA MO ero nonoxeHuto B [lepuognueckont cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — y4y€Hbld U
IrPaKIAHUH.

Xnmuueckass cBs3b. KoBanmeHTHas (MOJspHas M HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKHUX 3J1EMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIMM.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAVIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMH KHUCJIOT M IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakluu pas3iokKeHUsl, COeIUHEHU).

Mescnpeomemmuoie ceasu



Peanuzanuss MeXINpeIMETHBIX CBS3€M MpU M3YYCHUHM XUMHUM B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATUM, SBIISIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIC TOHATHS: HAy4YHBIN (akT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJu3, CHUHTE3, KilacCuUKauus, TMEePUOAUYHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbl, PAAUOAKTUBHOCTb, MOJIEKYJA, JIEKTPUYECKUN 3apsl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, a3, (U3UYECKUE BEIMYHUHBI, €TUHUIIBI
MU3MEPEHUSs, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocuntes, qpixanue, bmocdepa.

['eorpadusi: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOITIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsl peaKUMs

[lepnoanueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOMNOB, KM, KaJdblLHUI H HX
COCIMHCHU B COOTBETCTBHHM C IIOJIOXKEHUEM 3IJIEMEHTOB B I[lepuomnueckoi
CHCTEME U CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOW PEIIETKH U
BHJJa XUMHYECKOU CBS3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPTraHMYECKUX BEIIIECTB.

Knaccudukanus XuMruaeckux peakiuii o pa3InyHbIM MpU3HAKaM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIESCTB, IO TEIIOBOMY 3 dekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKHUX 3JIEMEHTOB, MO OOPAaTHUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SIHJOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHHUS.

[Tonsitue o ckopocTu xuMuyeckod peakinuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIPHBIC ~ pEaKIMU,  AJICKTPOHHBIM  OallaHC
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuuu. CocraBnenue YpaBHEHUI



OKHMCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAaKUUM C  HMCIOJB30BAaHHMEM  METOJA
AJIEKTPOHHOrO OanaHca.

Teopus 3JIEKTPOIUTUUECKON TUCCOUUAIUN. DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI.
Karnonsl, annonel. MexaHu3m aucCOLMAlMM BEUIECTB C PA3JIMYHBIMU BUIAAMHU
xumudeckoi cszu. Ctenenp aucconuanuu. CUibHbIC U CIa0bIe AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs MPOTEKAaHUs PEaKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMI W cCOJ€d B CBETE€ MNPEIACTAaBICHUH 00 3IEKTPOJUTUYECKON
nucconnannu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHATHE O TUIpOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUME C MOJACISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB W HEMeTaioB (TpaduTa M anMasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3NMUYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLUALNMA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MAaTEpPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIONINX — MPU3HAKU  TMPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIMX —~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHHe, peakluH pa3iioKEeHHs, COEUHEHUS), PaClIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOILIBK0 KA4YECTBEHHBIX pEaKIUMWd Ha HOHBI, PpELICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HeMmeTaibl 4 MX COeIMHEHHU S

OO6mrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKHME CBOWCTBA Ha IMpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C MeTaJlJlaMd, HEMETalaMH, IeJo4aMH). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJy4YeHUE, MpUMEHeHue. [leiicTBue
XJOpa M XJIOPOBOJOPOJA HAa OpPraHW3M YelIOBeKa. BakHeWlne XJIOpUAbl U HX
Hax0JICHUE B MIPUPOJIE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHrne M (pu3Myeckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOa U Cephbl. AJIIOTPOITHBIE MOAUDUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHYECKHE cBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kucioTa, (U3MYECKHUE UM XUMHUYECKHEe CBOHCTBa (0oOmme Kak
IPEACTaBUTENA Kjacca KHCIOT W chnenudpuyeckue). XHUMHUYECKHe pPEakIiluu,
JeXallde B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJyYEHUs! CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOThI. COM CEpHOW KUCIIOTHI, KAYECTBEHHAs PEaKLMsl Ha



cynbdar-uon. HaxoxxneHue cepbl U €€ COCNMHEHHN B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKpY’KAroIIell cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JT0XKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpALICHUSI.

OO0mast xapakrepucTtuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCJIECHMS. A30T, PaCHPOCTPAHEHHUE B IPUPOJIE,
dusnueckue u XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
(du3rUecKre 1 XUMUYECKHE CBOWCTBA, MOJydYeHHe U npuMeHeHne. Conu aMMOHMS,
uX Qu3nvecKkre 1 XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MojydeHue, PU3NUeCKrue U XUMHYECKHUE
cBOMcTBa (0OIIME Kak MpEeACTaBUTENS Kilacca KHUCIOT U  chenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHUHEpaIbHBIX
yn00peHnil. XuMUYEeCKOe 3arpsi3HEHUE OKPYIKaOIIEe Cpe/ibl COEIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXKAHM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHeie Moaudukanuu (ocdopa, duzmyeckue M XUMUYECKHUE CBOICTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX y100pEHUIA.

O6mias xapaktepuctuka s1emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTJEpoJ,  aJUIOTPOIHbIE
MOAU(PUKALMK, PACOPOCTPaHEHUE B NpHUpoAe, (HU3MYECKHEe U XHUMHYECKHUE
cBoiictBa. AncopOuus. Kpyrosopot yraepona B mpuponae. OKCUABI yIiiepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTHYecKHe MpoOJeMbl, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIUICHUS KiIUMaTta, MapHUKOBBIN
b dexT. YrompHas KACIOTa U €€ CONMH, UX (U3NYECKUE U XUMHYECKUE CBOMCTBA,
NoJlydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yyroiib, MHPUPOAHBIA ra3, HedTb),
OPOAYKThl UX mepepaOoTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOIrMYECKN BaXKHBIX BEIIECTBAX: JKUPaX, OeJIKax, yriIeBoJax — U UX
poinM B KM3HHM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJyYEHUE U
npuMenenne. CoenuHeHuss KpeMHHsi B mpupone. OOuue mnpeactaBieHus 00
okcune kpemHus (IV) u kpemnueBoi kuciore. CHIMKAThI, X UCIOJIb30BAaHUE B
ObITY, B IIPOMBIIICHHOCTH. BakHellline CTpoUTENbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIbHBIX MAaTEPHUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAaYECTBCHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJICHUE TPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpakarolyue (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COCIWHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
O3HAKOMJIEHME C 0Opa3uaM XJIOPUAOB (TaJOT€HHUZIOB), O3HAKOMIICHHE C
obpasraMu  ceppl M € COCOUHCHHAMHU  (BO3MOXKHO  HCIIOJIb30BaHHUC
BUJICOMATEpUAIIOB), HAOJIIOACHUE Mpollecca OOyTIIMBaHMs caxapa IoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAa4eCTBEHHOW PeaKIuu Ha CyJIbdaT-
WOH W HaOIIOJICHWE MpHU3HaKa e€ MPOTEKaHMS, O3HAKOMIICHHE C (DU3UYSCKUMU
CcBOMCTBaMU a30Ta, ¢ochopa W HUX COEAUHEHHM (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEepUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHuE,
coOupaHue, paclo3HaBaHWE W M3y4YEHUE CBOMCTB aMMHaka, IIPOBEICHUE
Ka4eCTBEHHBIX pPEakKIMii Ha MOH aMMOHHMS U (Gocdhar-uoH U U3ydeHHE MPHU3HAKOB
UX MIPOTEKAHUsI, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPUAJIOB), M3y4eHUE MojieNen
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, dyepeHa, O3HAKOMIICHHE C
MIPOIIECCOM  aJCOPOLIMKM PAaCTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJIydeHHEe, COOMpaHue, pacrlo3HaBaHUE U M3Yy4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX pEaKklMil Ha kapOOHAT U
CUJINKAT-HOHbl W W3YYECHUE TMPHU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMENH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE HKCIEePUMEHTATbHBIX
3a7a4 1o TeMe «BakHellre HeMeTauibl U KX COCIUHEHUS».

MeTaJiIbl M KX COeIUHEHMS

OO0mas xapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomuueckon cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHue MeTtaiuioB. MeTaindeckasi CBs3b U
METAUIMYECKAsT  KPUCTAUIMYECKass  pemeéTka.  DIEKTPOXUMHUYECKHN  pAl
HanpspKeHU MeTaiuioB. OU3nYeckne U XUMUYECKHE CBOMCTBA MeTaioB. OOmme
CIocoObl TOyYeHHs MeTauioB. [loHATHE O KOPpPO3WHM METaNIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YyTyH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsle MeTaibl: noynoxeHue B [lepuoandyeckon cucreMe XUMHUYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusznyeckue U XMMUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaNIOB M HX
COEIMHEHU.

[[lenouyno3eMenbHble METAJUIbl MAarHMid M KaJblMH: IIOJIOXKECHHE B
[lepnonnyeckon cucreme xuMmudeckux 3ieMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHHUE B ITpupoe. Pru3nuecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanplusa. Baxueiimue coenuHeHHsl Kajblus (OKCUZ, THUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJI0)KEeHUE B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MengneneeBa, CTpoeHHME aToma, HaxOXIcHHUE B Ipupoae. Pusnyeckue u
XMMUYECKHE CBOMCTBA aTlOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMuMHYECKUX 3JE€MEHTOB /1.
. MenpneneeBa, cTpoeHHE aroma, HaxoxJaeHue B mnpupoae. Duznyeckue u
XUMUYecKkue cBoMcTBa xkene3a. Okcunpl, rugpokcuabl U coiu skeneza (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMM, M3y4YE€HHE  PE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJIEUCTBUS OKCHJA
KaJIbLIMSI W HATpUs C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLECcCa TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXKHO  HMCIIOJIb30BaHWE  BHJIEOMATEpPHAIIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAaKIMi HAa WOHBI: MArHUs, KaJblUs, ATIOMUHUS, IMHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOMrOEHNE U ONKMCAHUE MPOLIECCOB OKPAIIMBAHMS
IUIAMEHU WOHAMHM HaTpusl, Kaldusl W Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCHUAA ATIFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMMEHTAIIbHBIX 3a/1a4 1o TeMe « Baxkneimue
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemecTtBa m marepuanbsl B INOBCEAHEBHOW KU3HM YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinpb npu
XUMHUYECKUX 0KOraX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HECHHE OKpYKarouled cpeabl (MpenenbHas T0myCTUMAast
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xumuu B pelieHun 3KOJI0THYECKUX
npooseMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmuoie ceasu



Peanu3zanust MeXNpeAMETHBIX CBsI3€M MpU W3YYEHHMH XMMHHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIETbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHbIE TMOHSTHS: HAy4YHbIH (PaKT, rUmoTes3a, 3aKOoH,
TEOpHUsl, aHalu3, CHUHTE3, KJIacCU(PUKaLUs, TMEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeb, SIBJICHUE, MapHUKOBBIN
3¢ (DHEKT, TEXHOIOTHS, MAaTePUATTBI.

duszuka: MaTepusi, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHUI 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJEKTPUKHU, (POTOIJIEMEHT, BELIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3NYECKHE BEIWYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yA0OpEHUsI, MUKPORJIEMEHTHI, MAaKPOAJIEMEHThI, MTUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TMOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTalOTCS B X0/A€ OOy4YeHMs] XMMHUM B €AMHCTBE YYEOHOW U
BOCIIUTATEIIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUHMCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, IIPUHATBIMU B
oOlecTBe MpaBWJIaMU M HOPMaMU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolleccam
CaMOTNO3HaHUs, CAMOPA3BUTHUS U COLIMAIM3ALUN O0YyHarOIIXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroummxcs
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPHEHTALUW W
paclIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpMoTHYECKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEOUI0, TOHUMAaHHs 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O0O0IIeCTBa, CIOCOOHOCTH BJIaJETh JAOCTOBEpHOW MHMOpMaiuen o
NEPENOBBIX JOCTHKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONUCTBE MUpPA U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIENAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HONW COBMECTHOH NEATEIbHOCTU NpHU
BBITIOJIHEHUU YYEeOHBbIX, IO3HABAaTEIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TpPOLECCE ITOW Y4eOHOM JEeATEIbHOCTH, T'OTOBHOCTH
OLICHUMBAThb CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILEW C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKLMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIOLIME
OCHOBY JJI MMOHUMAaHUs CYIIHOCTH HAy4YHOU KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOMABI, B3aWMOCBA3SX YEJIIOBEKA C
MPUPOJHOM CPEZION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU II0
XUMUHU, HEOOXOJIMMbIE HJi1 OOBSICHEHUS HAOJII0JaeMbIX TPOLECCOB U SIBIICHUH,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKOW KYyJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypPOr, JIOCTYNHBIMA TEXHUYECKHUMH CpeJCTBaMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYyYEHHMIO M MO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCT K  €aMO0Opa30BaHUIO, IPOEKTHOM M  MCCIIEI0BATEIbCKON
NESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHS B
JIaJIbHEUIILIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE I[IEHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIUEHHS K CBOEMY
3/I0pOBbIO, YCTAaHOBKHM Ha 370POBBIA 0Opa3 >KU3HHU, OCO3HAHHUE MOCIEACTBUHN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3ZHMU;

5) TpyaA0BOr0o BOCIIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY M3yUEHHUIO Tpodeccuii u Tpyaa pa3aIuyHoro poja,
yBaXEHUE K TPyAy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHWMHH, OCO3HAHHBIA BBIOOP
WHIMBUYyaIbHON TPAEKTOPUU MPOAOKEHUST 00pa3oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCreuHon npodeccuoHanbHON eSITENbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(PECCUOHANBHON Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJOTMYECKU LIeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3znyeckoMy M NCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOACHMS
npaBui 0€30MaCHOIO MOBECHUS MTPU padoTe C BEIIeCTBAMU, a TAK)KE B CUTYyallUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU U3YUYCHUH XUMUU, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIO, sl MOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJNbTYphl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX TPOOJeM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJ/IbTATDBI

B cocraBe MeTanpeaIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPEeaMETOB (OPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeWCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISITHUBHBIE), KOTOpbIE 0O€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

ba3zoBble 1ornyeckue aeicTBu:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUW: PACKPBIBATH CMBIC] XUMUYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTHUAMH), HUCIOJIb30BaTh
MOHATHS ISl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUA U
KpUTEpUU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BBIBOJIbI U 3aKJIFOYEHNS;

YyMEHHUE TMPUMEHATH B TIpolecCe€ TMO3HAHWS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUA 3HaK (CMMBOJ 3JEMEHTa), XMMHUYeckas ¢opMmysia U ypaBHEHHUE
XUMUYECKON peaklu — MPpU pelIeHUn y4yeOHO-TI03HaBaTEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJEIBHBIX MPEIACTABICHUIN BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, HPUYUHHO-CJIEICTBEHHBbIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAaue€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKkXKe B KauyecTBE OCHOBBI Mg (POPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

IpPUOOPETEHUE OMbITa MO IUIAHWPOBAHUIO, OpPraHU3alMd W TIPOBEIICHUIO
YYEHMUYECKHX JKCIIEPUMEHTOB, YyMEHHE HaOmoIaTh 3a XOJOM Ipollecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, GOpMyIUpoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIEIaHHO paboTe.

Pabora c nundopmanueii:

yMEHuE BBIOUpaATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMALIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IU4HbIe METOJbl M 3alpoChl NMPU TOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO THUIIA, MPUOOPETEHHE OIbITA B
o0jacTl UCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENIbHO BHIOMpaTh ONTUMAIBHYIO (OPMY MpeACTaBICHUS UHPOPMALIUUA U
WLTIOCTPUPOBATh peEIlaeMble 3aladil HECIOXHBIMA CXEMaMH, JIuarpaMMaMu,
apyrumu popmamu rpaduku 1 UX KOMOWHAIUSAMU;

YMEHHME HCIOJb30BaTh M AaHAJU3UpPOBAaTh B Ipouecce ydyeOHOH u
UCCJIeIOBATENBCKON JEATENHHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTa Ha COCTOSHUE OKPYJKAIOUIEH MPUPOIHOMN
Cpelbl.

KoMMyHHKATHBHBbIE YHHBepCAJIbHbIE YUeOHbIe J1eliCTBHUS:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
cyliectBy  obOcyxaaemMoill  TeMmbl, (OPMYIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEINLHO BBITIOJIHEHUS TIPETI0OKEHHOMN 3a1a4u;

YMEHMSI ~ NPEIACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
PE3yJIbTaTOB BBHIMOTHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1a00paTopHOIl pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

YMEHHsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATENILHOM M HCCIIEIOBAaTEIbCKOM  JCSATENIbHOCTH  NpPU  pEUICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (oOcyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBMH, OIpeneseHue KpPUTEpPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENHU JEATENbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATHh CBOKO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(pPeKTUBHBIE CITOCOOBI PEIICHUs YUCOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJIATh WU KOPPEKTHUPOBATH
IPEVIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
NOJyYEHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMsIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3ysbTaTa 3asBICHHON 1I€NH, YMEHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B yCIIOBUU 3aJaHHIA.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX peE3yJbTAaTOB IO OCBOCHHIO 0053aTeIbHOIO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOMIMMHCS HAay4HBIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUl, crnenuduuecKkue A IpeAMETHOH o0nacTu  «XHMHUS», BB
NEATENIbHOCTH 10  MOJYYEHHI0 HOBOIO  3HAHWs, €ro  HWHTEpIpETaluH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xon1y oOydenus B 8 kjacce npeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHMUIA:

e pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IMOHSATHUI: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpO/IHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas macca,
MaccoBas 10JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHYECKasi PEaKIus, KIacCU(UKAIUSI PEaKIUuid: peaKiuu
COCAMHEHHUSI, pEaKUMU PA3JIOKEHUs, pEaKUUUd 3aMEUICHUs, peaKuuu
o0OMeHa, K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOM A (eKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAAUYC
aTOMa, XMMHYECKasl CBSI3b, MOJISIPHAS WM HEMOJIAPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(mpoueHTHAs! KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHN W
MPUMEHSITh 3TU MOHATHUS MPU OMKUCAHUY BEILIECTB U UX NPEBPAIlCHUN;

e HCIONB30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIUIM;

e ONpENENsiTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHCICHUS  3JIEMEHTOB B  OMHApHBIX  COCAUHEHHUSIX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHU IO
dbopmynam, BHA XUMHUYECKOM CBSI3M (KOBaJIGHTHAas MW HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IIOHUMAHUE NEPUOJUYECKON 3aBUCHUMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJokeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€eHUSsI, 3aKOHA ABOTajpo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMUuHYyr ¢opmy Ilepuoguyeckoit
CUCTEMBbl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTb IOHATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «modouHas noarpynna (b-rpymnma)», Maneie u
OOJbIlIMEe TEPHUOJIbI, COOTHOCUTH O0O3HAYEHHs, KOTOpPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucrema xumuueckux snementoB [ .
MeHnpeneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij sA/pa, 00IIee Y1CiIO IEKTPOHOB
U pacrpeeieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HECOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHUE peakinuu (M0 YMUCIy U COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEeIIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, TIOJATBEPIKIas OMUCAHNUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHHMU COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOKHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpaIllCHU B
Pa3ITUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyIe
COEIMHEHMSI, MAaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEIILHON JEATeIbHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aluio, KilacCHu(UKaIuio,
BBISIBJICHUE TMPUYMHHO-CJICACTBEHHBIX CBS3€M — MJIsi M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIHi, eCTCCTBEHHO-HAYYHBIC METO/IbI
NMO3HAHUA — HAOIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBI U MBICIICHHBIN );

clenoBaTh ~ IpaBWiaM  MOJb30BaHUA  XUMHUYECKOM  mocylod
Ja00paTOpHBIM  00OpYyJOBaHMEM, a TakKe IpaBUjiaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIlIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C OMNpPEICIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JIPYTUE).

K xonny oOydenus B 9 kiacce npeIMeTHbIE Pe3ybTaThl Ha 0230BOM YPOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX IOHATHUH: XHMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHYECKasi PEeaKIHsl, XUMUYECKasi CBSI3b, TEIUIOBON 3(PdeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HE3JIEKTPOIUTHI, AJIEKTPOJUTHYECKAS] IUCCOUMALMS, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTUMbIE W



HeoOpaTUMBbIE peaKlUM, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE PEaKIIHNH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAIUIMYECKass pemeéTka, KOpPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuUH, TMPeaebHO JOMyCTHUMAas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHATHUS MPU OMKUCAHUU BEILIECTB U UX NPEBPAIlCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBlieHUsS (OpMyI
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIUIM;

ONPECIIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX PJIEMEHTOB B
COCAMHEHHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyiiaM, BUJ XHUMHYECKOM
CBA3U (KOBaJE€HTHas, WOHHAsg, MeETaJuIMuecKasi) B HEOPraHUYEeCKuX
COCMHEHUSIX, 3apsA]l MOHA MO XUMHUYECKOU (hopMmyre, xapakTep Cpeiabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHMYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKOU
PEETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbica Ilepuommueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH U XapaKTepu30BaTh
tabmmmunyio (opmy Ilepuoamueckoil CUCTEMBl XUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynma (A-rpynma)y U «moOodHas
noarpynna (b-rpymnma)», manele u OoOJbIIME MEPUOIBI, COOTHOCHUTH
0003HAauEHUsA, KOTOpbIE MMEIOTCA B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XHMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee 4YUCIO DBJICKTPOHOB H
pacmpenefneHde HUX MO0 DJJIEKTPOHHBIM  CJOsIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX NEPUOJIOB U IJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdEeKTy, M0 U3MEHEHHUIO CTETICHEH OKHMCIICHHUS
XUMHUYECKUX IJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) oOlMEe U cnenuduyeckrue XUMUYECKHe
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
npuMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIIATb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUs peaklMi, TMOATBEPKIAIOIINUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH MPOTEKaHUS XMMUYECKHX TMPEBpPALICHUH B Pa3IUUHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrOo »dJeMEHTa 1o QopMmyIe
COEIMHEHMSI, MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOiofaTh  MOpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mOCcyol U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYEHHUIO WU COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

OPOBOJUTh  pEaKlUM, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kapbonat-, ¢ocdar-, cuiukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIILHON JeATEeIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEeHHE, CHUCTEeMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — 11 M3YYEHUS CBOWCTB BEIECTB H
XUMUYECKUX pEaKlUil, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TMO3HAHUS —
HaOJI0IcHNe, U3MEpEeHue, MOJACIUPOBAHUE, SKCIEPUMEHT (peanbHbId U
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanyecTBO 9acoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (LM (ppPOBbIE)
n/n TeM NPOrpaMMbl Bcero KontpoibHble IpakTiryeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pazgea 1. IlepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumust — BakHas 00J1acThb

L1 €CTECTBO3HAHUS U 5 ) bub6muoreka [IOK

' MPAKTUYECKOMN JEITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemectBa 1 xuMmuueckue 15 1 bu6mmoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 20

Paznen 2. BaxxHeiinmue npeacTaBUTe/ Il HEOPraHUYECKUX BelleCTB
)1 Bosnyx. Kucnopona. [lonsarue 6 bubnuorexa [JOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
27 Boaopoa.llonsitue o kucinorax g 1 bu6mmoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCcChl 1 | 1 bubnuoteka [{OK

' HEOPraHMYECKUX COEIUHEHHI https://m.edsoo.ru/7f41837¢

Hroro o pazaeny 30



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

Pa3znen 3. llepuoguyeckuii 3axoH u [lepuoguyeckasi cucrema xumuieckux 3jeMmeHToB . U. MenaeneeBa. CTpoeHne aToMOB.

Xumnueckasi cBsi3b. OKHCINTENIbHO-BOCCTAHOBHUTEIbHbIE peaKIuu

[Iepronnueckuii 3aKOH U
31 IIepuoaunueckas cucreMa 7 bu6nuoreka IIOK
' XMMHYECKHX 3eMeHToB JI. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
Xumu4deckas CB3b. BuG LIOK
nOInoTEeKA
2 - 1
3 OrucurebHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIMHI
bu6mmoreka [IOK
)41 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOT'PAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
°n/m
NMPOrpamMmbl Bcero Kontponueie | Ipakraueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
L1 [ToBTOpeHue u yriay6neHue 3HaHUN 5 1 bubmuorexa [JOK
' OCHOBHBIX pa3/eNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxkuu https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALU. g 1 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X COEIHMHEHUS
)1 OO61mas xapakTepUCTHKa XUMUYECKUX 4 1 bubmuoteka [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mmas xapakTepuUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [OK
' py - -oP https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTHKa XUMUIECKUX
23 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 bubmmorexa LHOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
WX COCJIMHEHUS
OO6m1as XxapakTepucTUKa XUMHYECKUX
2.4 snemeHToB [VA-rpynmel. Yriepona u 8 1 2 bubmorexa [TOK
' ) PYIHBL. FHICPOX https://m.edsoo.ru/741a636
KPEMHHI U UX COCTUHCHHUS



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

Htoro no pazneny

25

Pa3gen 3. MeTa/sIbI M UX COeTHHEHUS

3.1 OO11Ke cBOICTBAa METAIOB 4 E;I:;;I;T:;(;?S/Ii 412636
3.2 Baxueiiire MeTamibl U KX COCTUHEHUS 16 ngj;;f;igﬁ/l; 412636
Wroro no pazaeny 20
Pazgen 4. Xumus U oKpyKamomas cpeaa
4.1 BemiectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PeszepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Tema VDoKa Hara nudposbie
n/n P Bcero Kontpoarssie | IpakTHieckne u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI pecypebi
[Ipenmer xumuu. Pone xumuu B 1 509 bu6mmoreka [IOK
JKU3HU dejioBeka. Tejia U BemecTBa ) https://m.edsoo.ru/ff0d210c
[TonsiTvie 0 MeTO/1aX MO3HAHUS B | 509 bubmuorexa [JOK
XUMUU ' https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTopuu U | 9.09 bub6nuoreka [IOK
pUEMBI OOpAILIEHUS C ' https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0BAHHEM
YucThie BemecTBa U CMECH. | 12.09 bu6mmoreka [{OK
Cnoco0bI paszieneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpuMepe 1 16.09 bubmorexa HOK
a . p p ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6nmoreka [JOK
ATOMBI 1 MOJICKYJIbI 1 19.09
y https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE 2JIEMECHTBI. 3HAKH | 23.09 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2bed
bu6mmoreka [IOK
[IpocTeie U c0XKHBIE BEIIECTBA 1 26.09
P B https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 30.09 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSTHCTBA COCTaBa
10 BelecTB. XuMHU4eckas (opMyiia. 3.10 bubmmoreka [JOK
BaneHTHOCTE aTOMOB XUMHYECKHIX ' https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuUTeNbHAsE aTOMHAs Macca.
11 OtHocuUTeNbHAs MOJIEKYJISIpHAs 7.10 bubmmorera [IOK
YIP ' https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas gojIsl XUMHYECKOT'O 10.10 bu6mmoreka [IOK
3JIEMEHTA B COeIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moib. 14.10 bubmuoreka [JOK
Mousiprast macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUUYECKHUE 17.10 bubmuorexka [JOK
SIBJIEHUS. XUMHUUYECKasl pEAKLIHS ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs IPOTEKAHUS 21.10 bubnuoreka [IOK
XUMUYECKUX PEAKLUN ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. 24.10 bubnnoreka [JOK
XUMHUYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Beraucienus: konmuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSIM 7.11 bubnnorexa LIOK
YPaBHer ' https://m.edsoo.ru/f0d5708
XUMUYECKUX PEAKITUI
Knaccudukanmst xumuaecknx
18 €aKIui (COeqMHEHUS, PA3I0KEHUS 11.11 Buomioreka ITOK
P P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIii- BuG 1OK
nOIMOTEKA
19 sHIMKIoneaucT. O600IIeHIE 1 14.11
H a Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3aIvs 3HaHU I



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponbnas pabota Nel mo teme

bu6mmorexa [IOK

20 18.11
«BelecTBa 1 XUMHYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk ra3zos. Cocras
21 Bo3ayxa. Kucmopo 9JIEMEHT U 21.11 Bubmaorexa ITOK
Ayxa. poa ' https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
duznyeckne 1 XUMHUYECKHE
” CBOMCTBa KHCJIOpOJIa (peaKkiuu 2511 bubnmnoreka [JOK
okucieHus, ropenue). [lonsrue 06 ' https://m.edsoo.ru/ff0d4614
OKCHaX
Crioco0sl MoJTy4eHus: KUCIopo/ia B
23 J1a00paTOpHH U MPOMBIIIIEHHOCTH 28.11 bubmorexa LHOK
patop p ’ ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3 ekt xumuyeckon
24 peaKkLuu, MOHATHE O 512 bubnuoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUHU, ' https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKHUX PEaKIUIX
TormmBo (He(Th, yroJib U METaH).
25 3arpsi3HEHUE BO3AyXa, CIIOCOOKI €TI0 5.12 Bubmorexa IIOK
P yxa, ) https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITomyyenne u coOnpanue 9.12 buGnnorexa LIOK
Y p . ) https://m.edsoo.ru/ff0d4ae2
KHUCJIOpOJIa, U3YUYEHHE €r0 CBOMCTBY
7 Bonopoa — anemeHT u npocroe 12.12 bu6mmorexa [{OK
BeliecTBO. HaxoxaeHnue B npupoje ' https://m.edsoo.ru/ff0d4dd0
dusnyeckne U XUMHUIECKHE BuG 10K
B HOJIMOTEKA
28 cBoiicTBa Bojiopoia. [I[pumenenne 16.12

BOAOpPOda

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK

29 IloHsiTHE O KMCIIOTaX U COJIIX 19.12
https://m.edsoo0.ru/ff0d50d2

30 Crioco6bl ToJTy4eHus1 BOAOPO/Ia B 23.17 bubmmoreka [JOK
nmabopaTopun ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme

31 «ITonmyuenne u cobupanue 26.12 bubmmorera [TOK

Y P o ' https://m.edsoo.ru/ff0d4142
BOJIOPO/Ia, U3yYEHUE €r0 CBONCTB)

1 Mounsipablit 00BEM ra3oB. 3aKOH 13.01 bubnuotexa [JOK
ABoraapo ' https://m.edsoo.ru/ff0d542¢
Brrancienus o00bEMa, KoJIM4ecTBa

33 BEIIIECTBA ra3a I10 €ro M3BECTHOM 16.01 bubmmorexa [IOK

H . y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienuss 00bEMOB Ta30B 110

34 ABHEHMIO PEaKI[Md HA OCHOBE 20.01 bubnnorexa LIOK
P "p B o ' https://m.edsoo.ru/ff0d5708
3aKOHa O0BEMHBIX OTHOIIICHUN Ta30B

35 du3nueckue U XUMUYCCKHIE 23.01 bu6nuoreka [JOK
CBOICTBA BOJIBI ' https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [Tonsitue 00 2701 bubmuoreka [JOK
AHAUKATOPax ' https://m.edsoo.ru/ff0d59¢2
Boga xak pactBoputens.

37 Hacrunmennnie 1 HeHaCBIIIEHHEBIE 30.01 bub6mmoreka [IOK
pactBOopbl. MaccoBasi 710J1s1 BELIECTBa ' https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 mo Teme

13 «IIpuroroBiieHHE PaCTBOPOB C 3.0 bubnuoreka [IOK

OmpeaeIEHHON MacCCOBOU JT0IEN
pacTBOPEHHOIO BELIECTBA)

https://m.edsoo.ru/ff0d5eba
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19 KonTponbnas pabota No2 mo teme 6.02 bubmuorexa [JOK
«Kucnopoa. Bogopoa. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaIus, 10.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XuMHUYECKUE CBOMCTBA
bu6nmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX M 13.02
https://m.edsoo.ru/ff0d664¢
aM(}OTEepPHBIX OKCUIIOB
4 OcHOBaHUS: COCTaB, 17.02 bubmmoreka [JOK
KJaccuukaius, HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [TosydyeHne U XUMHUYECKUE CBOWCTBA 20.02 bub6mmorexa [IOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, 24.0 bubnuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne U XuMHU4ecKue CBOMCTBA . bubmmorexa [IOK
KHMCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIaTypa,
(cp ) P bu6mmorexa [IOK
46 CIOCOOBI MOTYYCHUS, XUMUYECKHE 3.03
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6.
47 Pemrenne skcriepUMEHTANIBHBIX 3a1a4 6.03 bubnuoreka [IOK
1o TeMe « OCHOBHBIE KJIACChI ) https://m.edsoo.ru/00ad9b7¢
HEOPraHUYECKUX COCIUHEHUID)
I'enernueckas cBsI3b MEKIY
bu6nuoreka [JOK
48 KJIacCaMHU HEOPraHUYeCKUX 10.03
. https://m.edsoo.ru/00ad9a50
COCTMHECHHI
bubnuorexa [JOK
49 O06001IeHrEe ¥ cUCTEMaTU3aIIHs 13.03 nbmaorexa I

https://m.edsoo.ru/00ad9cb2
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3HAHUU

KontponbHas padota Ne3 mo teme

bubanorexka [HOK
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 17.03 1
. https://m.edsoo.ru/00ad9¢ela
COEIMHEHUI
[TepBbie MOMBITKY KIacCCH(PUKAITUU
bu6nmoreka [JOK
51 XUMHUYECKHUX A1eMEHTOB. [loHsTHE O 20.03
https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JJIEMEHTOB
[Tepuoanueckuii 3aK0H U
5 [lepuoanueckas cucrtema 3.03 bub6mmorexa [IOK
XUMHUYECKUX djieMeHToB 1. 1. ' https://m.edsoo.ru/00ada52¢
Menpeneena
bubanorexka [HOK
53 [Tepuoapl, rpynIibl, DOATPYIIIBL 7.04 1
https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX 10.04 bubnnoreka [JOK
saep. N3oTonsl ' https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI09YeK
. bubmuoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoin 14.04
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 17.04 bu6mmorexa [IOK
[Tepuonuueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akona
57 JUIS Pa3BUTHS HAYKU U NIPAKTUKU. [I. 21.04 bub6nuoreka [IOK
N. MenaeneeB — yu4éHbli, I1e1aror ' https://m.edsoo.ru/00ada96e
U TPpaKJaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 24.04 bubnuorexa [JOK
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XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
n 1 24.04
> OHHAT XHMIACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBaneHrtHas nossgpHas XuMu4ecKas | 28.04 bu6mmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenosnspHas | c 05 bu6mmorexa [IOK
XUMHYECKasl CBS3b ' https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS 1 5.05 bubmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 1 12.05 bubnnoreka [JOK
peakuuu ' https://m.edsoo.ru/00adb076
Bbubnuoreka [JOK
64 0) 1 12.05
(HCITITEIIL 1 BOCCTAOBHTEIH https://m.eds00.ru/00adb076
Kontponbnas padota Ne4 o teme BuG 10K
nonmoTexa
65 X 1 15.05
«CTpoeHue aToma. XuMHUECKas https://m.edsoo.ru/00adb486
CBSA3b»
66 PezepHblit ypok. O00011eHNE 1 | 19.05 bubnuoreka [IOK
cUcTEMaTU3als 3HAHUI ' https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE 1 1 19.05 bubnnoreka [JOK
CUCTEMaTH3alis 3HAHUH ' https://m.edsoo.ru/00ad9cb2
68 PesepBHelIit ypok. O6001ICHNE 1 | 22.05 bubnnorexa [JOK
CHCTeMaTH3alus 3HaHUH ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBo yacos JIeKTPOHHbIE
Ne T Hara nudposbie
eMa ypoka
n/n P Bcero Konrpoaensie | Ilpakrmieckne u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes
[lepuoanueckuii 3aK0OH.

1 [Iepuoanueckas cuctema | 509 bubnuoreka [IOK
XAMHUYECKHX 3JieMeHTOB J[. U. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1 5.09 bubmorera [IOK

. ' https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKJIaTypa | 9.09 bubmmnorexa [JOK
HEOPTaHWYECKNX BEMIECTB ' https://m.edsoo.ru/00adb7e2

4 Bune! XuMHU4eCcKO#l CBSI3U U THIIBI | 1209 bubmuoreka [JOK
KPUCTAJUIMIECKMX PEIETOK ' https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
«IToBTOpEHuE U yriyoieHue

5 ¢ p yriry 1 1 16.09
3HaHUN OCHOBHBIX PA3/EIIOB Kypca
8 kimacca»

6 Knaccudukanus XuMmuaeckux | 19.09 bubnuoreka [IOK
peakumii 10 pa3IuyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOM

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 23.09 Bubmiorexa LIOK
P : ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX

8 [TonsaTue 0 xuMHUIECKOM 1 26.09 bubnuorexa [JOK
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PaBHOBCCHHU. CDaKTopBI, BIIMAOIIHNEC
Ha CKOPOCTb XUMHUYECKOH pcakuuu
" IOJTOXKCHUEC XUMHNYCCKOI'O

https://m.edsoo.ru/00adc28¢c

((:‘)HGKTpOJII/ITI/I‘IeCKaSI

paBHOBeECHs
9 OKHUCIUTENbHO- 30.09 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIEC PEAKIIUT ' https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTUYECKON
10 ncconuanun. CHIIBHEIC U clIa0bIe 3.10 buGnnorexa LIOK
a HHATIH. ) https://m.edsoo.ru/00adcd68
BJIEKTPOIIUTHI
bu6mmorexa [IOK
11 HMonHbIe ypaBHEHHS peaKIHi 7.10
yP peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHUU B CBETE MPEACTaBICHUIN 10.10 bubnnorexa [JOK
00 3JIEKTPOIUTUYECKON ' https://m.edsoo.ru/00add5d8
JIHCCOIHAIIN
XHUMHUYEeCKHe CBOMCTBA COJICH B Bu6 10K
HOJIMOTEKA
13 CBETE IPEACTaBICHHH 00 14.10
ped . https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON AUCCOIUALINMI
bu6mmoreka [JOK
14 IlonsaTue o ruapoan3e cojei 17.10
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEeMaTH3aIus 21.10 bubmuoreka [JOK
3HAHWUH ’ https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX 24.10 Bubmorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a71a9»
17 KonTpomnbHas pabora Ne2 no Teme 211 bubnnorexa [JOK

https://m.edsoo.ru/00addecO
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nuccoruanys. XUMHUYECKHE
PEaKIuu B pacTBOPAX»

O6ma;1 XapPaKTCPUCTHKA I'aJIOTCHOB.

bu6mmoreka [JOK
18 XHUMHUYECKHE CBOICTBA HA IPUMEpPE 11.11
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. ConsHas KUCIIOTA,
19 XHME‘ICCKHS CBOICTBA, IIOJIyUYCHUE 14.11 Bubmorexa IIOK
’ Y ’ ' https://m.edsoo.ru/00ade104
MpUMEHEHNE
[IpakTuueckas pabora Ne 2 o teme
20 «ITonydyeHne COISTHOM KHUCIIOTHI 18.11 bubmorexa LHOK
y B . ’ ' https://m.edsoo.ru/00ade348
M3y4eHHE €€ CBOMCTBY»
Brrunciienus no ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMHYECKUX PEaKIUi, eClii OJUH 21.11
https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

” OO61as xapakTepuCTHKa SJIEMEHTOB 2511 bubmuorexa [JOK
VIA-rpynmnst ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKAIIMY CEPBI.

” Haxoxnenue cepsl u eé 28.11 bubnnorexa [JOK
COEIMHEHUH B IIPUPOJE. ' https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoOpOI, CTPOCHHUE,

P P P bubmuoreka [JOK
24 duznyecKkue 1 XuMU4ECKHe 2.12
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunpl cepol. CepHas KUCIIOTA,
bu6mmoreka [IOK
25 bu3NYecKue 1 XUMHIECKUE 5.12
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHUE
26 XUMUYECKUE peaKIiuu, JeKalue B 9.12 bu6nmmoreka [JOK
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OCHOBE IIPOMBIIIJIEHHOTO CIIoco6a
IIOJIyYEHUSI CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsI3HEHNE
OKpYXKaroIIe Cpeabl
COEIMHEHUSIMH CEPbI

https://m.edsoo.ru/00adec8a

Bruncienue MaccoBOr 10U

bu6nuoreka [JOK

27 12.12
BBIXOJIa NPOAYKTA pEAKIINU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTHUKa JIEMEHTOB
VA-rpynmsl. A3or,

28 acIpoCTpPaHEHHE B IPUPOJIE 16.12 bubmorexa [IOK
pasnpovip PHPOAS, ' https://m.edsoo.ru/00adeea6
buznyecKkue 1 XuMUIECKHe
CBOMCTBaA
AMMHUak, ero puznyecKue u

29 XHUMHYECKHE CBOMCTBA, IIOJyUYCHHE 19.12 Bubmiorexa ITOK

’ Y ' https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[IpaxTuyeckas padota Ne 3 o reme
30 «IToryyeHue aMMHaKa, M3y4eHHE 23.12 Bubmorexa IIOK
Y o 1Y ' https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucoTa, e€¢ pusndeckue u 261 bu6nuoreka [JOK
XUMHYECKHE CBOICTBA ' https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJICH
aMMOHMS B KAYECTBE MUHEPAIIbHBIX BuG 10K

HOJIMOTEKA

32 00peHHi. XHUMUYECKOE 13.01
yARODP . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH Cpebl
COCIMHEHMSIMH a30Ta

13 ®ochop. Okcun docdopa (V) u 16.01 bubnnoreka [JOK

docdopnas kucnota, hpusndeckue u

https://m.edsoo.ru/00adf68a
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XUMHNYCCKUC CBOﬁCTBa, IMOJIY4YCHHUC

Hcnonp3oBanue pocharos B
Ka4eCTBE MHUHEPATbHBIX

bu6mmoreka [IOK

34 . 20.01
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOIHOH cpeabl hocharamu
Yraepon, pacnpocTpaHeHHE B
35 npu E e g)mulr){ecxie U 23.01 bubmorera [IOK
pHpOze, . ' https://m.edsoo.ru/00adfd9c
XAMUYECKHE CBOMCTBA
Oxkcupel yraepoaa, ux pusudeckue
1 XUMHYECKHE CBOMCTBA. Eu6 OK
HOJINOTEKA
36 DKOJIOTHYECKHUE TIPOOIEMBI, 27.01 1
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bubmuorexa [JOK
37 VronpHas KHCIIOTa U €€ COJIH 30.01
https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
13 "[Tomy4yeHue yriieKucioro rasa. 3.02 bubnuorexa [JOK
KauecTBeHHas peakius Ha ' https://m.edsoo.ru/00ac027¢
KapOoHaT-HOH"
[TepBoHavanbpHBIC TOHATHS 00
39 OpraHMYeCKHUX BEIIECTBaxX KakK O 6.02 bubmorexa LIOK
p B ' https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yIiiepoaa
bu6nuoreka [JOK
40 KpemHuuii u ero coequHeHUS 10.02
P a https://m.edsoo.ru/00ac080a
[IpakTuueckas padota Ne 5.
bu6mmoreka [IOK
41 Pemienune skcnepuMeHTaIbHBIX 13.02

3a11a4 110 TeMe «Baxnenmue

https://m.edsoo.ru/00ae0bf2
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HEMCTAMJIbI U UX COCOAUHCHUA

KoHnTtponbHas padota Ne3 mo teme

N bu6mmoreka [IOK
42 «BaxkHeMHIIIEe HEMETAIUIBI U UX 17.02 &
https://m.edsoo.ru/00ae0e18
COCIMHCHUS
OO01mas xapakTepuCTHKa
XAMUYECKHUX DJIEMEHTOB —

43 MeTauIoB. MeTajndecKkas CBSI3b U 20.02 bu6nuoreka [JOK
METAJUTNYECKasi KPUCTAJIINIECKAs ' https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBA
METaJJIOB
XuUMHYECKHE CBOMCTBA METAJIJIOB. BuG 10K

. HOJIMOTEKA
44 DIIEKTPOXUMHUYECKUHN P 24.02
. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaNIOB
OO6mue crnocoOb! MoTy4YeHHUs
MeTamioB. CruiaBel. Beranciaenns
45 0 YPaBHEHUSAM XUMUUYECKUX 27.02 Bubmorexa ITOK
P o ' https://m.edsoo.ru/00ael156
peakIuii, eclid OJH U3 PEarceHTOB
COJICPKUT IPUMECH
bubmnoreka [JOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB 3.03 1
https://m.edsoo.ru/00ae1278
bu6nuoreka [JOK

47 €JI0YHEIC METAJIIEI 6.03
m https://m.edso00.ru/00ae14b2

43 OKCHUIBI M THAPOKCUIBI HATPUS U 10.03 bubnuorexa [JOK
KaJus ' https://m.edsoo.ru/00ae14b2

49 [Ileno4yHO3EMENBHBIE METAILIBI — 13.03 bubnnorexa [JOK
KaJIbITUI ¥ MarHUH ' https://m.edsoo.ru/00ael5e8

50 Bakneinime coeTUHEHUS KaIbITHS 17.03 bu6mmoreka [JOK
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O0001IEHUE U CUCTEMATU3 AL

51 y 20.03
3HAHUU
5 JK&cTKOCTh BOJBI U CIOCOOBI €€ 3.03 bu6nunoreka [JOK
YCTPaHEHHUS ' https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
i R bubnuorexa [JOK
53 JKECTKOCTh BOABI 1 METOMEI €€ 7.04
" https://m.edsoo.ru/00aclae8
yCTpaHECHUS
bu6mmoreka [IOK
54 AmomMyuHuR 10.04 nomorexa L
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOIICTBA OKCHJIA U 14.04 bubnuoreka [IOK
TUJIPOKCHIA ' https://m.edsoo.ru/00aeclc64
b K
56 Keneso 17.04 nosmorexa O
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIPOKCUIBI U COJIH 21.04 bubmuoreka [JOK
xenesa (II) u sxenesa (I1I) ' https://m.edsoo.ru/00ae35e6
O0o001IcHNEe U CHCTEMATH3aIIHS
58 o . 24.04
3HAHUUI
[IpakTuueckas padota Ne 7.
59 Pemenue skcniepuMeHTanbHbIX 24.04 bubnnoreka [JOK
3a7a4 1o TeMe «Bakueime ' https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCITHHEHMSD»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKHUX PEaKIIUN, €CITN OJIUH
28.04 bu6mmoreka [IOK
60 W3 pPEareHTOB JIaH B M30BITKE WIIH

COJICPXKUT IpUMECH. Berancienus
MacCOBOM J0JIM BbIXOJa NPOAYKTa

https://m.edsoo.ru/00ae1750
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pe€aKuuu

O000111eHNE U CUCTEMATU3 AL

61 . 1 5.05
3HaHUU
KontponbHas padota Ne4 o teme
62 «Baxnenmue MeTajuibl U UX 1 5.05
COCTMHEHUS
63 BemecrBa u maTepuaisl B 1 12.05 bubnuoreka [IOK
IIOBCEIHEBHOM KHU3HU YEJIOBEKA ' https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsiI3HEHNE 1 12.05 bubnnoreka [JOK
OKpYXaroIIe Cpeasbl ' https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnu 1 15.05 bu6nmoreka [IOK
HKOJIOTHYECKUX TTPOOIEM ' https://m.edsoo.ru/00ae4270
66 PeseprHblit ypok. O600mIeHne 1 1 15.05 bu6mmorexa [IOK
cucTeMaTH3aIus 3HaHui ' https://m.edsoo.ru/00ac0d0a
67 PesepsHslil ypok. O60011eHE U | 19.05 bubmmorexa [IOK
cUCTeMaTu3alus 3HaHu! ' https://m.edsoo.ru/00adb33c¢
68 PesepsHblit ypok. O600uieHue u | 22,05 bubnnorexa [JOK
CUCTEeMATH3AIHs 3HAHWHA ' https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

Yueonuk Xumus 8,9 ki. I'adpuensin O.C., Ocrpoymos U.I'. «IIpocBemenune»

2023 r.

METOANYECKUE MATEPHUAJIBI UIAA YYUTEJIA

but6mmoreka LIOK https://m.edsoo.ru/00ae3£50

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/00ae3£50



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
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