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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIIETO 00pa3oBaHus, IPEACTaBIECHHbBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHOl paboueid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEMIINU MPENoaaBaHusl y4eOHOTO mpeaMeTa « XuMUs
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBIECHHUE O LENAX, OOIIel cTpareruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMHU Y4EOHOTO
npeaMera, YCTaHaBIIMBAET o0s13aTeNIbHOE MPEIMETHOE CoAEpKaHue,
npeaycMaTpUBaeT pPaCHpEAesiCeHUE €ro Mo KilaccaM U CTPYKTypPUPOBaHUE IO
pazgenaM M TeMaM IMpPOrpamMMbl IO XUMHH, OMNPEAENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIE XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYyEMYIO
MOCJEAOBATEIBHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeaAesisieT BO3MOXXHOCTH MpeaMera  Jjis
peanu3ainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
IIpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIINErO 0Opa30BaHMSs, a TaKKe TPeOOBaHUN K
pe3ynbTaTaMm oOy4eHHUs] XUMUU Ha YPOBHE IeJIe U3y4eHHs ITPEeIMETa 1 OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEILHOCTH OOYYaromerocss IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUSI.

3HaHWE XWUMHH CIY’)KUT OCHOBOH Uit (POPMHUPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTparOT (POopMHUPYEeMble XUMHUEH MPEJICTABICHUS O B3aHMMOMPEBPAICHUIX
SHEPrUM U 00 HSBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpoOJIeM yCTOMYHMBOTO PA3BHTHS UYEJIOBEUECTBA — CBHIPHEBOM, DHEPIETHYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PABOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peald3alldd  BO3MOXXHOCTEH  NJii  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYpPBI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW y4eOHOW  JesTEeIhbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATENIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TETbHOCTH;

3HAKOMHUT €O CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIAJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJISi/Ia HA €UHCTBO MIPUPOIBI U YETOBEKA, ABJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYarOInXCs;



crocoOCTBYEeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTEeCTBEHHO--
Hay4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHue 00YyUaIOIINUXCSI.

Jlanubie HampapiieHHs B OOyYE€HHUUM XUMHUU O00ECTEUMBAIOTCS CrHElU(UKOi
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIA  SABIAETCS  NEAarormyecku
aJanTHPOBAaHHBIM OTPaK€HHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUHM M HEKOTOPBIX OTACTbHBIX 3HAYMMBIX TOHSATHIM
OPraHUYECKON XMMUHU.

CtpykTypa coiepKaHus MPOTpaMMbl MO XUMHUHU CPOpPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 Mojaxojaa K e€ m3yueHuto. CoaepiaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OPIraHHU30BaHbl IO MPHUHIIUILY
MOCJIEIOBATEILHOTO PAa3BUTHUSl 3HAHUIM Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUI
Pa3HOT0 YPOBHS:

- ATOMHO-MOJIEKYJIIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [lepuoauyeckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
- YUEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;
- TIPEACTaBICHHM 00 dICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIIECTB B

pacTBopax.

Teopernyeckne 3HAHMS PpPacCMaTPUBAIOTCS HA OCHOBE AMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JPYyromMy, BBIIOJHSS (PYHKUUMM OOBSCHEHHWS W NPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH IPAKTUYECKOI'O IPUMEHEHUSA U IOJTYyYECHUS
U3y4aceMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOIO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METOJlaM IIO3HaHUs B Hayke. M3yueHue XuUMHUU NPOUCXOAUT C IPHUBJICYECHHEM
3HAHMM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUY,
«bunonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUM OCHOB
XMMHMUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUUECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYpBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEHUITUX (PaKTOB, MOHATHI, 3aKOHOB U TCOPETHUCCKHUX IOJI0KCHHUH,
JOCTYNHBIX OOOOLIEHUIT MHPOBO33PEHYECKOr0 XapakTepa, S3blka HayKH, B



OpuOOIIEHNH K HAyYHBIM METOJaM I[O3HAHUS TPH H3YyYECHUH BEIIECTB W
XUMHUYECKUX peakluuid, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWU B Y4YeOHO-TIO3HABATENBHOM M y4eOHO-MCCIENOBATENbCKOM
JESITEIbHOCTH, OCBOCHMM MpaBUi OE30MacHOr0 OOpallleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHEe MPUOOPENU TaKUE LI, KakK:

- (OpMUPOBAHHME HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K

caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;
- HampaBJICHHOCTh OOy4YeHUss Ha  CHUCTEeMaTHYeCKOoe MpUOOIeHHE

oOy4JaroImxcss K CaMOCTOSATEIbHOM IT03HABATEIBLHON JEATEIBHOCTH, HAYYHBIM
METO/JaM TIO3HaHUs, (OPMHPYIONIUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- obecrieueHne yCIOBUM, CITOCOOCTBYIOIMINUX MPHOOPETEHUIO 00yJIarOIIIMHUCS

OMbITa Pa3HOOOPA3HON JEATETBbHOCTH, IMO3HAHHUS W CAaMOIO3HAHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE [UIS
pa3IMYHBIX BUJOB JEATEIBHOCTH;

- (opmupoBanue oOmeNd (QYHKIUOHATIBHOM U €CTECTBEHHO-HAy4YHOU

IPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBICHATH M OILICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHUPA, MCIOIb3Ys 3HAHUS W OIBIT, MOJYYEHHbIC MNPU HU3YyUYECHUU
XUMUH, TPUMEHSITh HUX MPU PEUICHUHU MpoOJeM B TMOBCEAHEBHOM KU3HU U
TPYJOBOM AEATEIBHOCTH;

- (opmupoBanne y o0OydYarOmUXCd TyYMaHHUCTHYECKUX OTHOIICHUH,

NOHMMAHUSA LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH HKOJIOTUYECKU
11€JIECO00Pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3710POBbS U OKPYKAIOLIEH IPUPOAHOMN CPEbI;

- pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M

CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHMS OOIIEYCIIOBEYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUIsS M HAMPaBICHHOCTH JATbHEHIIIETO
0o0yJeHHUHI.

OOmiee YWCIO YacoB, OTBEACHHBIX /IS HM3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIHO).



COAEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XMMUK B KU3HHU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETAaTHOE COCTOSHHE
BemecTB. [loHATHE 0 MeTomax Mmo3HaHWs B XMUMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI M MOJEKYJbl. XHUMHUYECKUE BJIeMEHTbl. CHMBOJBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas ¢opmyna. BaleHTHOCTH aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENIbHAsE aTOMHas —Macca.
OtHOcuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Ji1 XMMHAYECKOT0 3JIEMEHTa B
COEMHECHUMU.

KommuecTBo BemecrBa. Moiib. MonsipHas macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYpPHBIX €AMHHMI] BemiectBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHEHUI.

OU3NYECKNE U XUMUYECKUE SBJICHUS. XUMUYECKasi PEaKlns U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHwus. Kimaccudukamms
XUMHUYECKUX PeaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEIlIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYA0i, mpaBuiaMu paboThl B J1abOpaToOpuu U
npuémMamMu 00paleHus: ¢ 1abopaTOpPHBIM 00OPYJIOBAHUEM, U3YUYCHHE M OMHCAHHE
(¢u3MYecCKuX CBOWCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJla, PAcCTHUPAaHHUE caxapa B CTYIIKe,
KUIIEHWE U KOHJEHCAlUSI BOJbI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKAIHMBAHUE
MEHOU MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBIICHUH, HAOI0IeHUE U
OMKCAaHWE MPU3HAKOB TMPOTEKAHWS XMMUYECKHX peakluil (pasjokeHHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, paszsioKEeHUe TUAPOKCHIA
Menu (I1) mpu HarpeBanuu, B3auMojeiCcTBHE Keme3a ¢ pactBopoM conu Menu (1),
M3Y4YEHUE CIOCOOOB Pa3JICNICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbIMIApUBaHUE, NTUCTUIUIAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOM
COJIM, HAONIOJIGCHHWE W  ONHCaHWE  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHHE MOJEIIE MOJEKYI
(1rapocTepKHEBBIX).

Baxkuenue npeacraBuTe M HEOPraHU4eCKUX BelecTB

Bo3nyx — cMmech ra3zoB. CocraB Bo3ayxa. Kuciaopon — 3a€MEHT U MpocToe
BemecTBO. Haxoxzaenue kuciopona B mpupone, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsI



MOJIyYeHUs] KHUCJIOpOJa B Ja0OpaTopud U MOPOMBINUIEHHOCTH. Kpyroropor
KHciiopoaa B mpupoze. O30H — alIoTponHasi MOAU(PUKALHS KUCIOPOa.

TeroBoit 3p(heKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHSI,
9K30- M DHAOTEPMHUYECKUE pEaKIuu. TOMIMBO: Yroib M METaH. 3arps3HCHHE
BO3/IyXa, yCWICHUE TapHUKOBOTO A (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT m mpocrtoe BemectBo. Haxoxkaenue Bogopona B
npupose, (U3MYecKue ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nosyuyeHus. Kucnotsl u comnm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl Mo XUMHUECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas A0J1s BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpuUposie M B KU3HU 4YesoBeKa. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HeHHne NpUPOHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudukanus nHeopranmdeckux coenuHeHuii. Oxcuabl. Kiraccudukaruys
OKCHUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHCJIOTHBIC, aM{@oOTepHbIe) U
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Du3nueckMe H XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHnoBanus. Knaccudukanust ocHoBaHWM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHusg. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccupukanus kucnor. Homenknatypa kucioT. Ouznueckue u
XUMHUYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[TonydeHnue KUCIOT.

Conu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
Ilonyuenue comen.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJEPkKaHUsA KUCIOpoAa B BO3yX€, MOIYyUYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
npekpaiieHuss ropeHus (mokapa), O3HaKOMJIEHHE C 0O0pas3llaMu OKCHIOB H
OMMCaHWE WX CBOMCTB, IMOJy4YE€HHE, COOMpaHUEe, pACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBHEe BoJoposa ¢ okcugom meau (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUAIIOB), HAONIOJACHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBAHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHON PaCTBOPUMOCTBIO, TPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METANIAMU
(HaTpyeM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),



UCCJEeIOBaHNE O0pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
HaOJII0ICHUE U3MEHEHUS OKPAaCKU MHAMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
n3yueHne B3aumojneiicTBua okcuaa menu (II) ¢ pacTBOpom cepHOW KHUCHOTHI,
KHCIIOT C METa/UlaMH, PEaKUWid HEeWTpaau3aluy, MOJIyYEHHE HEPaACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOrO0 MeETajla APYTMM M3 PAcTBOPA COJIM, PEIICHUE
DKCHEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BaKHeWIuMe KIacChl HEOPTaHUYECKHUX
COCIMHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHBIC PEAKIMHU

[lepBble TOMBITKM KIACCU(DUKAIMKM XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

ITeprnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomHas u  JUIMHHONEpPUOAHAs  (OPMBI
[Tepuomnueckont cucrembl xumuueckux 3nemMeHToB [[. . Menneneea. [lepuoabl
n Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYNIbI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aToMOB nepBbiX 20 XMMHYECKHMX  3JIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenpeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nonoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl paJnyca aTOMOB XUMHUYECKUX DJIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEpUOaaMm.

3nayenue [lepnoanueckoro 3axkoHa u [lepruoauyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB I pa3BUTUA Hayku W mpaktuku. J[. M. MenneneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckast cBs3b. KoBaneHTHas (MOJsipHass M HEMOJISIpHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLMUU.
[Tponecchl okucIeHust 1 BOCCTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJIECUCTBHE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJI0YEM, IPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIMX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakliMy pa3ioKeHUs, COSTUHEHU).

Meswcnpeomemmnule ceasu



Peanmnszanys MeXNpeIMETHBIX CBSI3€d MPU U3YYEHHH XUMHHM B 8 Kjacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHM, TAK U MOHATHUM, SBISAIOIIMXCS CUCTEMHBIMU Ul OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbIH (PakT, runoresa, Teopus,
3aKOH, AaHaJW3, CHHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepusi, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE NCKOIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKIHs

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /J1.
N. MenpneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJAOB, KaIMs, KaIbLHUSI U HUX
COCIMHEHH B COOTBETCTBMM C IIOJIO)KEHMEM JJIEMEHTOB B llepnoamueckoil
CUCTEME U CTPOCHHEM HX ATOMOB.

CrpoeHne BemecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XMMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIWYHbIM KJIacCcaM HEOPTraHHYECKUX
COCIMHEHNH, TEHETUYECKas CBsI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEaKLU 10 pa3InYHbIM MIPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIIOBOMY 3(PdeKTy, o
WU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[lonsiTue 0 ckopocTH XxuMUYeckod peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusax. [IoHATHE O TOMOTIeHHBIX U T'€TEPOTrE€HHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBeCcUU. DAKTOPHI,
BIMAIOIINE HA CKOPOCTh XWUMHUYECKOM pPEaKUUHU U IOJIOKEHUE XHMHYECKOIrOo
PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKLMH,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHOM ~ PEaKLUU. CocraBnenue YPaBHEHUMU



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUM C  HCHOJB30BAaHUEM  METOJIA
AIEKTPOHHOTO OajnaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIIMU BEIIECTB C Pa3IMYHbIMU BHIAMU
xuMuueckon cBsizu. CreneHn auccoruanuu. CUIbHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cinoBus MPOTEKAHUS peaKkuid HOHHOTO OOMEHa,
MOJHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBeT€ IMPEJACTABICHUH 00 DJIEKTPOJIUTUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [ToHATHE O THAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMIJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEMETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpaduTa U anMasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEeaKinu
OT BO3JECHUCTBUSl PA3UYHBIX (PAKTOPOB, HUCCIEIOBAHUE DIECKTPOINPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpoOLEcCa JIUCCOLMALMM KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOXHO  HCHOJB30BAHME BUJEO MaTEpPHUANIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKM  MPOTEKaHUS  pEeakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBbIJACICHUE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiMyu pasioKEeHHs, COSTUHEHUs), PAClIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PpPEaKIUid Ha HOHBI, PpEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTaJibl 4 X COeIMHEHUS

OO6mast xapakTepuctuka rajoreHoB. (OCOOCHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHYECKHE CBOMCTBA Ha TMpPHUMEPE  XJOpa
(B3auMoOA€ICTBHE C MeETaJUlaMHM, HEMETa/ulaMH, Iejioyamu). XJIOpOBOJAOPOI.
ConsiHast KucioTa, XMMUYECKHE CBOICTBA, IMOJIy4YEHHE, MpUMEHEHue. [lelicTBue
XJOpa U XJIOPOBOAOPOJA HA OPTraHU3M YeEJOBEKa. BakHEHIIHWE XJIOPUIBI U UX
HaXOX/ICHUE B IPUPOJIE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakKTepHble cTerneHu okucienus. CtpoeHne W ¢Gu3nUecKre CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, (PU3NYECKHE U
XUMU4YecKkue cBorcTtBa. OKCHIBI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucloTa, (QU3WYECKHUE U XUMHUYECKHe CBoMcTBa (oOmue Kak
MpEeACTaBUTENIA Kjacca KHUCIOT W chneuupuueckue). XUMUYECKHE pPEaKIuH,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJyYEHHUsS CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoii kucnoThl. Conu CepHOM KUCIOThI, KAYECTBEHHAs! peakius Ha



cynbdar-uoH. Haxoxnenue cepsl U €€ COEIUHEHHUM B TpUpoJe. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH CcpeAbl COEIUHEHHUSIMU cepbl (KHCIIOTHBIE JOK[IH,
3arps;3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpyrrmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nuecKue U XUMHUYECKHe cBoiicTBa. KpyroBopot azora B nmpupoze. AMMHUaK, €ro
(bu3NYecKre 1 XUMUYECKHE CBOMCTBA, MOJydeHne u nmpuMeHeHue. Conr aMMOHUS,
X pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ mojiydeHue, GU3NYeCKue U XUMUYECKHUe
cBolcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30oBaHWEe HUTPATOB U COJIEd aMMOHMS B KAyeCTBE MMHEPAIbHBIX
ynoopennii. XuMHUYeCKOe 3arpsi3HEHHE OKPY KaIoIel cpe/ibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIW, 3arpsi3HEHUWE BO3AyXa, IOYBBI W BOJ0EMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznUecKkue M XMMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kucinora, pu3ndecKkue 1 XUMUIESCKHUE CBOMCTRBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCJIEHHUS.  YIJIEepoA,  aJUIOTPOIHBIE
MOAU(UKAIIMKA, PACHPOCTPaHEHHUE B NpuUpoae, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. KpyroBopot yriepoaa B npupojae. Okcunbl yriaepojaa, ux
¢u3nyeckue M XUMHUYECKHE CBOWMCTBA, JICMCTBHME HA JKHUBBIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHe MpOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rino0anbHOTO TOTEIUICHUS KIMMAaTa, IMAPHUKOBBIN
sbdexT. YronbHas kucinotra u €€ coiu, ux (HU3NUYEeCKue U XMMHYECKUE CBOMCTBA,
nmojgyuyeHue U TpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEJUIMHE, MPOMBILIJIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHaUaNbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TIMUEPUH, YKCYCHAas KUCIIO0TA).
[IpupoaHbple HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA Ta3, HePTh),
MPOIYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: *KUpaxX, OejKax, yriaeBojax — U ux
pojii B KM3HM UeJoBeKka. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usznueckne W XUMHUYECKHE CBOMCTBA, TOJyYCHHE W
npuMmeHenue. CoenuvHeHus KpemHus B mnpupoje. OOmume mpencraBieHus 00
okcunie kpemaus (IV) u kpemHueBoi kuciore. CUIUKAThl, UX HCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHellne CTpouTeIbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 6€30MacHOrO MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3llOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIO/IEHNE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTPAKAIOIIHME (PU3NYECKHE M XHWMHYECKHE CBOMICTBa
TaJIOTEHOB M MX COEIMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHME C O0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  COeAUHEHUSIMH  (BO3MOXXHO  HCITOJIb30BaHHUE
BHJIEOMATEPUAIIOB), HAOJIOAEHUE Mpolecca OOyIIIMBAaHUS caxapa Mo JACHCTBHEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJCHUE KAaUeCTBEHHON peaklMK Ha Cyabdat-
MOH M HaOJIOJeHUE NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (ochopa M HX COEIUHEHHH (BO3MOYKHO MCIOJb30BaHHUE
BUJIEOMATEPHATIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAO0OpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YeHHE CBOMCTB aMMHakKa, IpPOBEIACHHUE
KAueCTBEHHbIX PEaKIUi Ha MOH aMMOHHUS U (ochaT-uOH U U3yUeHHE NPHU3HAKOB
UX IPOTEKAHHUs, B3AMMOJIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCITOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YECHHE Moenen
KPUCTAUNIMYECKUX PEIIETOK anmasza, rpadura, ¢yliepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJy4YeHHE, COOMpaHue, paclO3HABAaHUE U U3y4YEHUE
CBOMCTB YTJIEKUCIIOIO rasa, MpOBEJACHHE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYECHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKUMUEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHene HEMETAIUTbI U UX COCTUHEHUS.

MeTasibl M MUX COCAUHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuommueckon cucreme xXumudeckux odiaemeHtos . U.
MenaeneeBa u crpoeHuss atomoB. CTpoeHue MeTtaiioB. Mertajunueckasi CBA3b U
METAJUIMYECKas] ~ KPUCTAUIMYECKAsT  PEIIETKA.  ODJIEKTPOXUMUYECKUNA  psl
HanpspkeHu MetaioB. dusndeckrne U XUMUYECKUE CBOMCTBA MeTauioB. OO0riue
crocoObl mMoyyeHus: meTaiioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
cnocoObl 3alUThl UX OT Koppo3ud. CruiaBel (CTajb, YYTyH, AIOPATFOMHUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[I{emouHble MeTaiuibl: noyiokeHue B [lepuoanueckoil cucrteMe XMMHUYECKHUX
aneMmeHToB . 1. Menneneesa, cTpoeHHE MX aTOMOB, HAXOXXJICHUE B MPUPOJE.
®uznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCuabl U



TUAPOKCHUABI HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB U HX
COECIMHEHU .

[IlenoyHO3EMENBHBIE METAUIBI MAarHUM W KAJIbLUW: [OJIOKEHUE B
Ilepuonnueckoii cucreMe xumudeckux siemeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B NpUpoje. PU3NUECKUEe U XUMUUYECKUE CBOMCTBA MarHus
n Kanblus. Baxnelmume coequHeHus] Kanblus (OKCUJ, THAPOKCHI, COJH).
XKécTkocTh BOJIBI U CITOCOOKI €€ yCTpaHEeHUSI.

AnroMuHu: nojioxkeHue B [leprnoanyueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
. 1. Menneneesa, cTpoeHue atoma, HaxoxkaeHue B npupoxae. dusuyeckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THMAPOKCHIA
AJTIOMUHUSL.

XKeneso: nonoxenue B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHME aToMa, HaxXOXXKJAeHUE B mpupoac. Pusnyeckue Hu
XUMUYECKUE CBOMCTBA *kene3a. OKcupl, THAPOKCH bl U comu xenesa (II) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTYyYECHHE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMy METAJIOB W CIUIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  PpE3YyJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTE B3aMMOJIEUCTBUSL OKCHJA
Kaubllid W HaTpus C BOAOW (BO3MOXHO HCIIOJNB30BAHHWE BHUIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KEJe3a B KUCIOPOAE
(BO3BMOKHO  HCHOJIb30BAHHE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblLHWs, AIFOMUHUSA, LIMHKA, JKEJle3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE U OMKMCaHWE TIPOIIECCOB OKPAITUBAHMS
IJJaMEHH WOHAaMU HATpusl, Kalusg M KaJblUs (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y THUIPOKCHUJIA LIMHKA, PEIICHHUE SKCIIEPUMEHTAJIbHBIX 33714 110 TeMe « BaxkHeunmue
METaJUIbl U UX COEAUHEHUSD.

XuMHA M OKPYKAIOIIAA cpela

BemectBa m marepuansl B INOBCEIHEBHOM >KU3HM 4YenoBeka. besomacHoe
MCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIleh cpeabl (MpeienbHas I0mycTUMast
KOHIIeHTpalus BemiecTs, nainee — [1JIK). Poins xumMuu B penieHun 3KOJI0TUYECKUX
mpo0em.

Xumuueckuit IKCnepUMeHm:

u3yyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIIaBbl METAJLIOB, MOJUMEpHBIE
MaTrepuabl).

Mesicnpeomemmnie cea3u



Peanuzanmsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YyYCHWH XWUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJb30BAaHUE KaK OOIUX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SIBISIONUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHATHUS: HAy4YHBIM (DaKT, rUmoTe3a, 3aKOH,
TEeOpWsl, aHalu3, CHHTE3, KIacCH(PUKANUI, MEePUOIUIHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIHI.

dusnka: MaTepus, aToOM, DJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, SJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MTOJTYIIPOBOJTHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAST
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYMHBI, CAMHHIIBI U3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIoOpeHMs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOTTaeMbIe, TOTUIUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyuYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMH POCCUHUCKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMH B
oOlllecTBE MpaBWJIaMH U HOPMAaMHU T[IOBEICHHUS U CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AIIHN 00yJarOIIHXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCS CHCTEMOM TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpeHue OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIUTAHUSA:

LIECHHOCTHOI'0 OTHOLIEHUS K OTEYECTBEHHOMY KYJBbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HAcCJEAUI0, NMOHMMAaHUsA 3HAYEHUS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIeCTBa, CIIOCOOHOCTH BJIAAECTh JOCTOBEpHOM HHGpOpMaIUe o
MEPEJIOBBIX JTOCTUXKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpa’kIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COUMAIBHBIX HOPMaxXx M MNPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETCHTHOCTHA B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYruxX  BHAAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, T03HABATEIBHBIX 3aJa4, BBINOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEAEHUWE M TOCTYNKH CBOMX TOBApUIIEH C MO3WULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH U COCTABJISIOIINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MpPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
NPUPOJTHOM CPEIOM, O POJIM XMMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOJUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX MPOIIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON M YHUTAaTEIbCKOW KYyJIbTYypbl, B TOM YHCJE
HAaBBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIIPABOYHOMN



JUTEpPaTypor, JOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpEC K OOYYEeHHMIO M TO3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM M  HCCIIEI0BaTEIbCKOM
JEATEeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBJIICHHOCTH M YPOBHsI OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHHS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOLICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KU3HU, OCO3HAHME TMOCIEJICTBUN U
HETPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJNIO/IEHNs TIpaBWJI OE€30MacHOCTH TMPU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMH B OBITY U peaibHOM KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOPEeCcCril U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAy M pPe3yJbTaTtaM TPYJIOBOW AEATEIIBHOCTHM, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIM BBIOOD
WHJMBUAYAJIBHOW TPAEKTOPUHU MPOIOHKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHoN mpodeccCunoHanbHON IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO eccHoHaIbLHOM Cpejie;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

AKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KAK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUs, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
MpaBuJl 0€30MACHOTO MOBEJEHHUS MPU pabOTe C BELIECTBAMHU, a TAK)KE B CUTYyaIlUsX,
YIPOXKAIOWIMX 340POBBIO U KU3HU JIIOAEH;

CITIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble NPU M3YYECHUU XUMHH, IS
pELIEHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH ITPUPOJTHON CPENOH, IS TTOBBIILIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakrTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel MX pelIeHUs MOCPEJACTBOM METOJOB XUMUH,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeranpenMEeTHBIX pE3yJNbTAaTOB BBIICISAIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHHUs OOIIEHAY4YHbIE TMOHATHS (3aKOH, Teopus,
MIPUHIINI, TUTIOTE3a, aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MNpeAMETax M MO3BOJSIOT Ha
OCHOBE 3HaHUUW M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAay4YHOUW KapTHHE MHUpPa, U YHUBEPCAIbHbIC YueOHbIC EUCTBUA (ITO3HABATEILHEIE,
KOMMYHUKAaTHBHBIE, DPETYJSITUBHBIE), KOTOpblE 00€CHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEIbHOCTH.

Ilo3naBare/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA

ba3oBble 1ornueckue aeiicTBu:

YMEHHSI HCIMOJb30BaTh MNPHUEMBI JOTHYECKOTO MBIIUIEHUS TP OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICI XMUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTEpPHBIE
MPU3HAKHU, yCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMHU TOHSITUSMH), HCIOIH30BaTh
MOHATHUS JIJ151 OOBACHEHUS OTNIENbHBIX (PAKTOB U SIBICHU, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYX JEHUS (MHAYKTHUBHBIC, I€IYKTUBHbIE, 10 aHAJIIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUECHUS;

YMEHHE TPUMEHSATh B TMPOIECCEe NO3HAHMWS TMOHATUSA (TIPEAMETHBIE M
MeTaInpeIMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
MpeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMHU4YecKas ¢Gopmylia U YypaBHEHUE
XUMHUYECKON peaKIuu — MpHU PElIeHuH y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATh M XapaKT€pU30BaTh CYIIECTBEHHbIC
MIPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBIBJISITh  OOILIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbcKe 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMHUPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHW3allMd U TMPOBEJICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpoIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUJOB M (HOPM MPEACTABICHUS, TOTy4aeMyl0 U3 Pa3HBIX MCTOYHUKOB
(HayuyHO-TIOMYJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpPUTHUUECKH OIEHHUBATh IPOTHUBOPEUHUBYIO U
HEJIOCTOBEPHYIO0 HHPOPMAIIHIO;



YMEHHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpMAMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBINOJIHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33Ja4 ONpeNeIEHHOrO THIA, MPUOOPETEHHE OIbITa B
o0nacTh UCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMANBHYIO (DOpMY MpeAcTaBICHUs HHDOPMALUU U
WUIFOCTPUPOBATh PEIIAEMbIE 33a4d HECIOXXHBIMUA CXEMaMu, JHarpaMMmaMu,
IpyruMu opMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Mpouecce ydyeOHOU H
HCCJIEI0BATENBCKON JEATENbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA WM TPAHCIIOPTAa HA COCTOSIHUE OKPYKAKOLIEH MPUPOJHOU
CpeJbl.

KoMmyHuKkaTHBHBIE YHMBepcaJbHbIe YueOHbIe 1eiiCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJe¢ Juanora W (WJIM) JIUCKYCCHUHU) TIO
CYLWIECTBY  OOCyXgaemMoil  Tembl, (OPMYJIUPOBAaTH CBOU  HPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHUS IIPEIIOKEHHOM 3a/1a4H;

YMEHUS  TpPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEJbHOM
JESATENbHOCTH B YCTHBIX UM IHCbMEHHBIX TEKCTax; JeNarh MPEe3eHTaluIo
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEepHMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI 10 HCCIEA0BAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHUsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKUX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIIACOBaHUS
no3uuii (00CyXJeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbD», KOOPIUHAIIMS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHON paOOThI U JIPYTHE).

PeryasiTuBHBIC YHMBeEpCaIbHbIe YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOATEIBHO ONPENENATh LENH JIEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BEIOMpAaTh Hanboisiee 3(h(PEeKTUBHBIE CLIOCOOBI PEIICHHS YUEOHBIX U
MIO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTABJISATh WJIH KOPPEKTHUPOBATH
IPEIJIOKECHHBI QJITOPUTM JEHCTBUM IPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yJbTaTOB [0 OCBOCHHIO 00SA3aTEIBHOIO
COJIEp)KaHMsl, YCTAHOBJIEHHOIO JaHHOM (eaepabHOM paboueil mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHCS Hay4dHble 3HAHUS, YMEHHUS U CIOCOOBI



neucTBuil, crnenudpuyueckue I8 OpEeAMETHOM o0sacTh  «XUMHS», BUJIBI
NEATENIbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpHpETaluH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3JIMYHbBIX YIYCOHBIX M HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kj1acce npeIMeTHbBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

* PpACKpBIBATH CMBICI OCHOBHBIX XMMHYECKHX IOHSTHUWA: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10JIsl XUMUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUUKAIUs pPEeaKui: peakuuu
COCIMHECHUSA, PEAKLUMH PA3JIOKECHUS, PEAKUUH 3aMELICHUS, PEaKIUu
00OM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLIUU, TEIUIOBOM 3(PPEKT peakuuu,
AP0 aTOMa, OJJICKTPOHHBIM CIIOW aroma, aToMHasi OpOWTallb, PagnuycC
aTomMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJIIPHAsI KOBAJEHTHAs CBS3b,
VWOHHAs CBsI3b, UOH, KaTHOH, aHUOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(mpolieHTHAs! KOHILIEHTPAIHs) B PaCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHITUUA U
MIPUMEHSThH 3TU NOHATHA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

* HCIMOJB30BaTh XMMHUYECKYIO CHMBOJIMKY [UJIi COCTaBjieHUs Gopmy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

 OMpEENsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCJIEHUS  JJEeMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUHN 10
dbopmynaMm, BUJ XUMHUYECKOM CBs3M (KOBaJ€HTHAas W HWOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

* packpeiBaTh cMmbica [lepuommyeckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX NOJokeHusa B llepmommueckoit cucreme,
3aKOHOB COXPAaHEHHUsI MacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTraapo;

e ONKCHIBaTh M XapakTepuszoBaTh TabnuuHyro Gopmy Ilepuogmdeckoi
CUCTEMBl XMMHYECKMX OJJIEMEHTOB: pa3jinyaTh [OHITUSA «TJIaBHAA
noarpynmna (A-rpynna)» u «nodouHast noarpymnmna (b-rpymnmna)», Maneie u
OoJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa XuMmudeckux djemeHToB [[. U.
MenpaeneeBa» € YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sJipa, o0lee YUCIO0 AIEKTPOHOB
U pacrpeesieHUue uX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCu(pUIMPOBaTh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE pPeaKuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEILECTB, N0 TEIJIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOILIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl OMUCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX TMPEBpalllEeHU B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOr0o »djieMeHTa 1o (opmyre
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEILHON JESTENIbHOCTH — aHaAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTH3aluio, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — NI U3Yy4YEHUs CBOICTB
BEIIECTB M XWMHUYECKHX PEaKIMi, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAaHUA — HAOIIOJeHHe, H3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasbHBINM U MBICIICHHBIN);

CIENOBaTh  IpaBWIaM  IMOJb30BAHUSA  XHUMHUYECKOM  MOCYJIOM U
nabopaTopHbIM 000pY/IOBaHHWEM, a Tak)Ke TMpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEACIEHHON MaCcCOBOHM JI0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBATh W MPOBOAUTH  XMMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KHUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(;rakmyc, heHondTanent, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHbBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKkils, XUMUYecKasi CBs3b, TEIIOBON AdeKT
peakuud, MOJb, MOJISIPHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAs IUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHME U  BOCCTaHOBIIEHHUE,
aIITOTpONUs, aM(PpOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAs,
MEeTaJUIMYecKas), KpHUCTaJUIMuecKash pemérka, KOppo3us METaJlIoB,
CIUIaBbI, CKOPOCTh XHMHYECKOW peakiuu, TMpeAebHO O0MyCTUMAas
koHuentpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUM U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJeHUs (opMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONpPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, NPUHAIIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAcCy COEIUWHEHUN Mo ¢opMmyrnam, BHJ XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs,, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (opmylie, XxapakTep cpeibl B
BOJHBIX PacTBOPaxX HEOPraHUYECKHX COCIUHEHUH, THUIl KPUCTAIIMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
tabnmuunyio Gopmy [lepuonnueckoit CUCTEMBbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATUS «rjaBHasg noarpynmna (A-rpynma)y U «noOo4Has
noarpynmna (b-rpynna)», manble U OOdbIIME TEPUOABI, COOTHOCUTH
0003HaYCHHUS, KOTOpPbIE HMMEIOTCS B IIEPUOAUYCCKON Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO D3JEKTPOHHBIM CJIOSIM), OOBACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlblX NEPUOJIOB U INIaBHBIX MOATPYNH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakluu (MO0 YUCIYy M COCTaBY YYacTBYIOUIUMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(D(eKTy, M0 U3MEHEHUIO CTETIEHEW OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEeHUPUUECKUE XUMUUYECKHUE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKHUX PEaKIUM;

COCTaBJIATh YPaBHEHHUS JJIEKTPOJUTHUYECKON JIHUCCOLMALUU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIUi, IMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKlui;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBpAIICHUN B Pa3TMIHBIX
YCIIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BCIIIECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTOo JJeMeHTa 1o (opmyie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

coONI0aTh  MpaBUjia  TOJIb30BAHUS  XMMHUYECKOM  TMOCyJA0OM U
7a0opaTopHbIM  O0OpYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIHUH,  IOATBEPKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-,
nonua-, kKapOonat-, ¢ocdar-, cuwimMkar-, cyiabhar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpaX HEOPTAHMUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpAIlMy MBICIIUTEILHON JACATEIBPHOCTA — aHAJU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTeMaTHU3aIHIO, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — Il M3y4YEHHUsS CBOMCTB BEILECTB U
XUMHUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHBIC METOAbl IIO3HAHHUS —
HaOJIOZICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEabHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaunMmenoBanue pa3iesioB u DJIeKTPOHHBIe (HU(PPOBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPCHI
padoTbl padoThI
Pasznea 1. [lepBoHayajbHble XMMUYECKHE MOHATHS
XnumMusa — BakHast 001acThb
L1 €CTECTBO3HAHUS U 4 0 1 bubmmoreka [IOK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
4eI0BEKa
12 BermecTBa u xuMuuyeckue 16 | ) Bbubnuorexa [JOK
' peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeililine npeacTaBuTeId HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 4 0 1 bubnunoreka IIOK
' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonsitue o kuciorax 3 0 1 but6mmoreka [JOK
' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 0 1 bu6nuoreka [JOK
' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChI 1 | 0 bubmuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
KonnyecTBeHHBIE OTHOILIEHHS B
2.5 6 1 0
XUMUH
Hroro no pazneny 29




Paznea 3. llepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[Tepronnueckuii 3aK0H U
31 [lepuoanueckas cuctema 2 0 bu6mmoreka [IOK
' XUMHUYecKux 3aementos [1. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHne aToma
XUMHYECKAsI CBA3b. Bu6 10K
HOJIMOTEKA
3.2 OxucnmTessHo- ? I https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbBIC PEAKIIUU
bubmuoreka [JOK
Hroro no pasneny 17 https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 2 bubnmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME




9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (audposbie)
Ne n/m P KoHTpobHBI IIpakTHyeckue p
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKIuu
L1 [ToBTOpEeHME U YIITyOJICHHE 3HAHUIT 6 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 3 0 0 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUAIIHSL. 10 ) 1 bubnuorexa [JOK
' XUMHUYECKHUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO0m1ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubnuoreka [IOK
. aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mmas xapakTepucTUKa XUMUIECKHIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 5 0 1 bubmmorexa [JOK
’ Py e https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX BuG 110K
nonmoTeka
2.3 371eMeHTOB VA- . Asort, pocho 7 0 1
JICMEHTOB TPYHITH T, gocop H ux https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO0mras XxapaKTepruCTUKa XUMHIECKUX
2.4 snemeHToB [VA-rpynmel. Yriuepon u 10 1 1 bubmorexa HOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHMS




Hroro no pazgeny 26
Paszaen 3. Meraaibl 1 MX COeAMHEHUS
. bu6mmoreka [JOK
3.1 Obmwe croficTsa METaIIOB 6 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxueiine MeTaisl 1 UX COSTUHEHUS 13 hits://m.edsoo.ru/7f4 12636
Hroro no pazgeny 19
Paznea 4. Xumus 1 oOKpyKamas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 2 bubmmorexa LOK
' = P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
Ha3Banue MmoayJist
PesepBHOE Bpems 2 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumuu. Posbs Xumuu B | 0 0 04.09.202 Bbu6mmorexa [JOK
J)KU3HU YEJI0BEKa. 3 https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
. .09.202
2 MeTozb! H3yHCHHs XHMHH ! 0 0 ;)7 09.20 https://m.edsoo.ru/ff0d227¢
3 ArperatHble COCTOSIHUSI BEIIECTB 1 0 0 11.09.202
3
[IpakTuueckast pabora Ne 1

4 <<pr131/ma paboTel B 1aboparopuu u 1 0 | 14.09.202 bubmuorexka [IOK
npUEMBI OOpaLeHHSI C 3 https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTIOBAHUEM)

5 (DHSHHCCKHeHBHC%?H-OCHOBa | 0 0 18.09.202 bubmuoreka [{JOK
pasnenenus cMmecen 3 https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota No 2 BuG 1OK

5 nomoTeKa

6 «Paznenenue CMeceI{ (Ha mpumepe 1 0 1 21.09.202 httos://m.edsoo.ru/f0d28cS
OUYMCTKHU MTOBAPEHHOM COJN)» 3 I

7 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 1 0 0 bubmuoteka [{OK
XUMHUYECKUE DJIEMEHTHI. 25.09.202 https://m.edsoo.ru/ff0d2a6¢




[Tepuoanueckas Tabnuna

COXpPaHCHUA MaCChl BEIIECTB.

3

8 28.09.202
JI.1.MeHneneeBa 3
3HaKu (CUMBOJIBI) XUMUYECKUX Eub 1OK
HOINOTEKA
. 2.10.202
9 31eMeHTOB. OTHOCUTEIbHAS 02.10.20 httos://m.edsoo ru/f0d2be8
aToOMHas Macca. 3
Xumuaeckue GOpMyJIbl.
10 OtHOocHUTENbHAA MOJIEKYIISIPHAS 05.10.202 bubmaorexa [IOK
yAp o https://m.edsoo.ru/ff0d2a6c
macca. 3
Xumnueckue Gopmybl. MaccoBast
11 0JISI DJIEMEHTA B CIIOKHOM 09.10.202 buGnnorexa [IOK
s Y https://m.edsoo.ru/fl0d2d50
BEIIECTBE. 3
12 BaneHTHOCTh aTOMOB XMMUYECKUX 12.10.202 bubmuoreka [JOK
3JIEMEHTOB 3 https://m.edsoo.ru/ff0d2eae
Banentnocts. CocTaBieHue
13 XUMHUYECKUX GOopMyJT OMHAPHBIX 16.10.202 https://m.edsoo.ru/ff0d2eae
COETUHECHUH. 3
14 Xumureckue peakiuu. HpusHau u 19.10.202 https://m.edsoo.ru/ff0d2eae
YCIIOBUS UX MPOTEKAHUSI. 3
IT 03,
15 | paxrieckas padora No 3 . 23.10.202 https://m.edsoo.ru/ff0d2eae
[Tpu3HaKy XUMHUYECKUX PEaKIIUK. 3
16 XvMHYecKue ypaBHEHUs. 3aKOH 26.10.202




Tumnel XUMHYECKUX peaKHI/Iﬁ

bu6mmoreka [JOK

17 09.11.202
(coenuHeHMs, Pa3IOKEHUS ) 3 https://m.edsoo.ru/ff0d3f34
18 TUMBl XUMHYECKUX PEaKIIni 13.11.202
(3amernienus, oOMeHa) 3
19 [ToBTOpEeHHE 1 0600IICHIE :FCMBI. 16.11.202
[ToaroroBka Kk KOHTPOJIBHON padoTe. 3
KontponbHas padora Nel mo teme Eub 1OK
nonmoTeKa
20.11.202
20 «HepBOH”aqanLHHe XUMHYECKHE 0 0 hitos://m.edsoo.ru/f0d4290
MOHATHUSA 3
bu6mmoreka [IOK
. 23.11.202
21 Bosayx u ero coctas 33 0 https://m.edsoo.ru/ff0d448e
22 Kucnopon 27.11.202
3
[Ipaktuyeckas padora Ne 4 mo teme BuG 10K
noIMoTeKa
23 «Ilonyuyenue u cobupanue ) 30.11.202 httos://m.edsoo.ru/f0ddac)
KHCJIOPOJIa, U3yUYEHUE ETO CBONCTB 3 :
_ bu6mmoreka [JOK
24 Oxkcupl: cOCTaB, HOMEHKIATYpa 24.12.202 httos://m.edsoo.ru/f0d664e
)5 Boapopoa — snemeHT u npocroe 07.12.202 bubmuoteka [JOK
BelecTso. Haxoxnenue B mpupone 3 https://m.edsoo.ru/ff0d4dd0
26 Kucnotsl: coctaB, HOMEHKIIATypa. bubmuoreka [JOK




11.12.202
3

https://m.edsoo.ru/ff0dfee2

Conu, X HOMEHKJIATypa,

Bbu6mmorexa [JOK
27 HAXONUICHHC B NpHpOAe 1 14.12.202 https://m.edsoo.ru/00ad9474
MpUMEHEHHE. 3
)3 KommuecTBo BemecTBa. Mounb. 18.12.202 Bbu6mmorexa [JOK
Momnspaas macca 3 https://m.edsoo.ru/ff0d5230
79 Monspablii 00bEM ra3oB. 3aKOH 21.12.200 bubnnoreka [IOK
ABoraapo 3 https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYeCTBa BuG 10K
nOINOTEKA
25.12.202
30 BELIECTBA rasa Io ero I/I3B€CTHO'1.V[y 5 0 hitos://m.edsoo r/f0d5 520
KOJIMYECTBY BEIIECTBA WK 00BEMY 3
Pacud
31 ACTCTHL IO XMMHHACCRIM 28.12.202 https://m.edsoo.ru/ff0d55a0
YpaBHEHUSIM 3
Beraucienust konuuecTBa, MacChl Eub 1OK
noIMoTEKA
11.01.202
32 Betliectsa o ypaBHteHHM 01.20 https://m.edsoo.ru/ff0d5708
XAMUYECKHAX PEAKIIUI 4
Brruuciaenust 00EMOB ra3oB 110 Bu6 10K
noIMoTEKA
33 15.01.202
ypaBHeHHIO_,peaKHHH Ha OCHO]je https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHHH ra30B 4
Bopa.®usnueckue u XUMUYECKUE bubmuoreka [JOK
34 y 18.01.202
cBoicTBa BOJibl. OCHOBaHUSI. 4 https://m.edsoo.ru/ff0d587a
35 PactBopsl. MaccoBas nomns bubnmoreka [JOK
pacTBOPEHHOTO BEIIECTBA. 22.01.202 https://m.edsoo.ru/ff0d5b40




[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOpPOB ¢

Bbu6mmorexa [JOK

36 25.01.202
onpeaeNEéHHON MacCOBOM 10JIeH 4 https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBAY
O00011IeHIE U CUCTEMATHU3ALIIUS
3HaHUHU 110 Teme"Bakueimue Bu6 10K

HOINOTEKA

37 €JICTaBUTE €OpraHuYeCK 29.01.202
HPCACTABHTENN HEOpratiicexux https://m.edsoo.rw/f0d40c4
BenlecTB. KommuecTBeHHEIE 4
OTHOIIIEHUS B XUMHUM."
KontponsHas pabora Ne2 o reme
«BaxkHenume npeacTaBUTENN

38 HEOPraHNMYECKUX BEIIECTB 01.02.202 Bubmorexa OK

P ' o https://m.edsoo.ru/ff0d6342

KonnuecTBeHHEBIE OTHOIIIEHUS B 4
xumun."
Oxcuapl, MX Kiaccuukamu

39 i . buxanys u 05.02.202 Bubnuoreka [IOK
XAMHUYECKHE CBOUCTBA 4 https://m.edsoo.ru/ff0d4614
OcHoBaHus, UX KiIacCupuKanus u

40 . ¢bukar 08.02.202 bubmuoreka [JOK
XUMHUUECKHE CBOUCTBA. 4 https://m.edsoo.ru/ff0d497a
Kucnotsl, ux xmacc Ka

41 1 . upuKanus u 12.02.202 bubnnoreka [IOK
XUMHYECKHE CBOMCTBA. 4 https://m.edsoo.ru/ff0d4790
Kucnotsl, ux xiaccudukamus u

42 ¢ (uxar 15.02.202 bubnuorexa [JOK
XHMHYECKHE CBOMCTBA. 4 https://m.edsoo.ru/ff0d4c4a

43 Comu, ux kiaccuukanus u bubnuotexa [JOK




XUMHUYECKHUE CBOVCTBA.

19.02.202
4

https://m.edsoo.ru/ff0d4dd0

Comm, ux Kiaccuukanus u

bu6mmoreka [{OK

22.02.202
4 XUMHUYECKHE CBOMCTBA. 4 https://m.edsoo.ru/ff0d50d2
I'eneTnueckas CBSI3b MEXKIY BuG 1OK
nonroTeka
26.02.202
45 faccamt HveopraHquCKHX https://m.edsoo.ru/00ad9a50
COEIMHEHUI 4
[TpaxTrueckas padota Ne 6.
46 Pemenue skcniepuMeHTAIbHBIX 29.02.202 bubnuorexa [JOK
3a7a4 1o Teme «OCHOBHBIE KIaCChl 4 https://m.edsoo.ru/00ad9b7¢
HEOPTraHWYECKHUX COETHHEHUI
47 O606L?eHHe Y CUCTEMaTHU3ALIMS 04.03.202 bubnuorexa [JOK
3HAHUU 4 https://m.edsoo.ru/00ad9cb2
Kontponbhas pabora Ne3 o reme BuG 10K
nonroTeka
" 07.03.202
48 OCHOBHEIC K1ACCEI . / https://m.edsoo.ru/00ad9¢la
HEOPTraHWYECKUX COCTMHEHUI 4
EcTtecTBeHHBIE cemMelCcTBa BuG 1OK
nonrorTeka
. 11.03.202
49 XHMIICCKHX JIEMERTOB https://m.edsoo.ru/00ad9ffa
AMOoTEepHOCTS. 4
OTKphITHE NEPUOAUIECKOTO 3aKOHA BuG 1OK
nonmoTeKa
.N.M . 14.03.202
30 A CHICTIECBHIM. SHAUCHHE https://m.edsoo.ru/00ada52c
NEPUOINYECKOTO 3aKOHA. 4
OcHOBHBIE CBEIE 0 cTpoe
51 HOBHBIE CBEJICHUS O CTPOCHUH 18.03.202 bubnuorexa [JOK
aroma. 4 https://m.edsoo.ru/ff0d664e
52 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK




sanep. N3oTomnsl

21.03.202
4

https://m.edsoo.ru/00ada342

CrpoeHue 3IIeKTPOHHBIX 000JI09eK

53 aTOMOB 3JIeMeHTOB [leproanueckoit 01.04.202 bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Mennaeneena 4
[Iepronnueckas cucrema BuG OK
54 XUMHYECKUX 3aeMeHToB J[. 1. 04.04.202 nommotera I
https://m.edsoo.ru/00ada96e
MeHeneena 4
XapakTepucTuka XUMHYECKOTr0
55 3JIEMEHTA MO erf) TOJIOKEHUIO B 08.04.202 bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. 4 https://m.edsoo.ru/00ada824
MeneneeBa
XapakTepucTuka XUMHYECKOTO
56 9JIEMEHTA 110 erf) MOJIOXKCHHIO B 11.04.202 bu6mmoreka [JOK
[Iepronnueckoit cucreme 4 https://m.edsoo.ru/ff0d67ca
JI.1.MeHneneena.
bu6mmoreka [JOK
57 n 15.04.202
OHHAML XHMHIHECKA CBASH 4 https://m.edsoo.ru/00adac34
53 KoBanentHas HenonsipHas 18.04.202 bubnuotexa [JOK
XUMHYECKAs CBS3b 4 https://m.edsoo.ru/00adaab9
59 KoBanenTHas nosnsipHas XUMHUYECKas 22.04.202 bubnnorexa [HOK
CBS3b 4 https://m.edsoo.ru/00adaab8
60 Meramnnueckas XuMU4YeCKas CBSI3b. 25.04.202 bubmotera [IOK

4

https://m.edsoo.ru/ff0d67ca




61 [ToBTOpEeHHE M 0OOOIICHUE TEMBI. | 27 04.202 bubnnoreka [IOK
[TonroToBka Kk KOHTPOJILHOM paboTe 4 T https://m.edsoo.ru/00adaab8
KontpomnsHas pabora Ne4 o reme BuG 10K

nonmorexa

62 «Ctpoenue aroma. XUMHYECKas 1 02.05.202 hitos://m.edsoo.ru/00adbAS6
CBSI3b» 4

bu6mmoreka [JOK
.05.202

63 Crenens, okuCeHus ! 26 05.20 https://m.edsoo.ru/00adae28

Crenenb okucienus. Pemenne Bu6 10K
nonroTeKa
i " 13.05.202

64 ynpaxHeHuil no reme "CreneHb 1 3.05.20 hits://m.edsoo r/00adb076
okucaeHus" 4

65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 16.05.202 bubmuoreka [JOK
peakuuun 4 https://m.edsoo.ru/00adb076

66 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 20.05.200 bubnuotexa [JOK
peakuuu. 4 https://m.edsoo.ru/ff0dfee2

67 PesepBHbIil ypok. O6061ueHHe u 1 73.05.202 bubnunoreka [JOK
CHCTEMATHU3ALNs 3HAHUI 4 https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9¢cb2
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9 KUIIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesI
Ileproanueckuit 3aKoH.

) [Iepuonnueckas cucrema 1 0 0 01.09.202 bubnuoreka [IOK
XAMUYECKHX dyieMeHToB /1. U. 3 o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUNU Eub OK

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB | 0 0 04.09.202 hgp;;jg:;;(];[r 100adbbé

://m. Iu
MEPBBIX TPEX MEPUOJIOB 3

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 08.09.202 bubnmnoreka [JOK
HEOPTaHUYCCKUX BEIIECTB 3 o https://m.edsoo.ru/00adb7e2

4 Bunper XuMHuaeckou CBSI3U U THITB | 0 0 11.09.202 Bbu6mmorexa [JOK
KPHUCTAJUTMYECKUX PEIIETOK 3 o https://m.edsoo.ru/00adbac6
II i pab

5 OATOTOBIA 1€ KOHTPOILHON pabote 1 0 0 15.09.202 | https:/m.edsoo.ru/00ae3£50
no teme "lloBTOpeHue 3
Kontponsnas pabora Nel no reme

6 «[loBTOpEHUE U yrinyOieHne 3HaHUH 1 1 0 18.09.202 https://m.edsoo.ru/00ae3f50
OCHOBHBIX Pa3JIeJIoB Kypca § Kiiaccay 3
K

7 TaccuUKAI XUMHYECKIX | 0 0 9.09.202 bubnuorexa [IOK

COEIMHEHUH.

3

https://m.edsoo.ru/00adc28¢c




KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHNYCCKHX

bu6mmoreka [JOK

g 25.09.202
peaKLuii o pa3InyHbIM IPU3HAKAM 3 https://m.edsoo.ru/00adbcb0
9 CKopoCTh XMMHUYECKUX peaKLui. 29.09.202 bubnuoreka [IOK
Karanus. 3 https://m.edsoo.ru/00adbe9a
bu6mmoreka [{OK
10 DNEeKTPOIUTUYECKAs TUCCOLIAAIINS. 22.10.202 httos://m.edsoo.ru/00adcade
1 OCHOBHbIE TIOJIOKEHUS] TEOPUU 06.10.202 bubnuoreka [IOK
3JIEKTPOJIUTUYECKON AUCCOLMALINU 3 o https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK
12 HoHHbIe ypaBHEHUS peaKUnid (3)9. 10.202 hits://m.edsoo ra/00add44s
13 XUMHUYECKUE CBOMCTBA KUCIIOT KaK 13.10.202 bu6mmoreka [IOK
3JIEKTPOJIUTOB. 3 https://m.edsoo.ru/00add5d8
14 XUMHUYECKUE CBOKWCTBA OCHOBAHMI 16.10.202
KaK JIEKTPOJIUTOB 3
15 XuUMHYECKHE CBOMCTBA COJIeH KaK 20.10.202 Bbu6mmorexa [JOK
DIIEKTPOJIUTOB. 3 https://m.edsoo.ru/00add8b2
bu6mmoreka [JOK
i 23.10.202
16 Howste o ruzponmse conei 33 0.20 https://m.edsoo.ru/00add9d4
17 [IpakTuyeckas padora Ne 1. bubnuoreka [IOK




«PeleHne 3KkCrepuMeHTaIbHbIX 27.10.202 hits://m.edsoo ru/00addbfa
3a/1a9» 3
18 O6o6nvleHHe Y CHUCTeMaTH3alus 10.11.202 bu6mmoreka [{OK
3HAHUM 3 https://m.edsoo.ru/00addd12
KontponsHas pabora Ne2 o reme
19 «DNEKTPOJUTUYECKAS TUCCOLUALINS 13.11.202 bubmorexa HOK
P g HHAt o https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX) 3
20 OO0m1as xapakTeprucTHKa HEMETAILIIOB 17.11.202 https://m.edsoo.ru/00addfe2
3
bubmuoreka [JOK
. 20.11.202
21 OO01as xapakTepuCcTHKa raJloreHoB 30 0 hits://m.edsoo ra/00addfe?
bu6mmoreka [{OK
22 CoenuHeHNs TaJIOr€HOB. §4.1 1.202 hitps://m_ edsoo.r/00ade 104
[IpakTrueckas padota Ne 2 o Teme BuG 1OK
nonmoTeKa
i 27.11.202
23 «HonyquHf: COHjIHOH KHEHOTRL, ’ 0 https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTBY 3
24 OO01mas xapakTeprCTHUKA SJIEMEHTOB 01.12.202 bubnuorexa [JOK
VIA-rpynmel. Cepa. 3 https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
25 Ceposonopon i cymbgupt, 24'12'202 https://m.edsoo.ru/00ade64a
26 Kucnoponnble coeiMHEHUs CEPBI. bubmuoreka [IOK
08.12.202 https://m.edsoo.ru/00ade802




bu6mmoreka [JOK
27 Kucnopoaneie coefuHEeHNs CEPBI. ;1.12.202 httos://m.edsoo.ru/00adea8
[IpakTrueckas padota Ne3 mo teme BuG 1OK
nOJIMoTeKa
" o5 7 1 122 2
28 H3yquP{,e CBOHCTE CCPHON > 0 https://m.edsoo.ru/00adec8a
KHUCIIOTHI. 3
OO6m1as XxapakTepUCTHUKA SJIEMEHTOB
79 VA-rpynmsl. A3oT, 18.12.202 bubnmoreka [JOK
pacnpocTpaHeHue B IpUPOAE, 3 https://m.edsoo.ru/00adeeab
(u3nyecKkue U XUMUYECKHe CBONCTBA
AMMHUak, ero ¢puznyeckue u Eub 1OK
noIMoTeKa
i 22.12.202
30 XMMHUYECKHE CBOICTBA, ITOJIyYeHNE U 0 hitos://m edsoo.r/00adf004
IIPUMEHEHUE 3
[IpakTnueckas pabora Ne 4 o Teme
31 «lTonyuenne ammMuaka, U3y4eHHE €T0O 25.12.202 bubmotera [IOK
o il s https://m.edso0.ru/00adf180
CBOWCTBY 3
Bbu6mmorexa [JOK
32 Kucnoponsie coenunenus azora 59. 12.202 hitos://m.edsoo.r/00adf306
bu6mmoreka [{OK
33 Kucnopoanbie coequHeHns a3oTa. 312.01.202 hits://m.edsoo ra/00adf5 18
bu6mmoreka [JOK
34 ) . 15.01.202
ocop 1 ero coeaurerus 4 https://m.edsoo.ru/00adf68a
35 ®dochop u ero coeMHEHHUS. bubnmoreka [JOK
19.01.202 https://m.edsoo.ru/00adfc20




OO61mmas xapakTepuCTHUKa 3JIEMEHTOB

bu6mmoreka [JOK

36 22.01.202
IV-A rpynmnsl. Yraepoa. 4 https://m.edsoo.ru/00adfd9¢
Kucnopoaneie coequnenus
yraepoja.OKcuabl yraepoaa, ux
37 (bU3MYeCKue U XUMHUYECKUE 26.01.202 bubnuoreka [IOK
CBOICTBA. DKOJOTHYSCKHE 4 o https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoa (IV)
Kucnopoanbie coequneHus BuG OK
38 riiepoaa. YroabHas KUCJIOTa U €€ 29.01.202 nosmorexa L
yrep https://m.eds00.ru/00ae006¢
CoJ 4
[IpakTrueckas padota Ne 5 mo reme
39 "IlomyyeHue yriaeKkucaoro rasa. 02.02.202 bubnnoreka [IOK
KauectBenHnas peakius Ha kKapOoHaT- 4 o https://m.edsoo.ru/00ae027¢
noH"
40 Brruncienre MaccoBoi 1071 BbIXO/1a 05.02.202 bu6mmoreka [{OK
MIPOAYKTa PEaKIfu 4 o https://m.edsoo.ru/00adec8a
bubmuoreka [JOK
41 . 09.02.202
YTIICBOZIOPOTE! 4 https://m.edsoo.ru/00ae054¢e
4 Kucnoponconepxkariue 12.02.202 bu6mmoreka [JOK
OpPraHUYECKUE COCAMHEHHUS. 4 o https://m.edsoo.ru/00ade488
43 Kpemuuii u ero coeguHeHust bu6mmoreka [IOK
16.02.202 https://m.edsoo.ru/00ae080a




bu6mmoreka [JOK
44 CunukaTHasi IPOMBILIUIEHHOCTb. 41‘9.02.202 httos://m.edsoo.ru/00ac0b
Kontponbnas padota Ne3 mo teme Eub OK
45 «BakHelmme HeMeTaIbl ¥ UX 26.02.202 nommoreka L
https://m.edsoo.ru/00ac0el8
COCTUHECHUS 4
46 OO11ast XapaKTepUCTHKa METAJIJIOB. 01.03.202 bubnnorexa [IOK
du3HYECKUE CBOMCTBA METAJIIIOB 4 o https://m.edsoo.ru/00ae103e
XUMHUYECKUE CBOKWCTBA METAILJIOB. Bu6 10K
. noImoTexa
47 aneKTpOXHI\queCKHH AR 04.03.202 https://m.edso0.ru/00ae1156
HaIIpSHKEHUN METaJUIOB 4
43 OO11ast XapaKTepUCTHKA 3JIEMEHTOB 11.03.202 bub6nuoreka [IOK
IA rpynmsl. 4 https://m.edsoo.ru/00ael156
bu6nmoreka [JOK
49 CoennHeHNs MIETOYHBIX METAJUIOB. 41‘5.03.202 httos://m.edsoo. ru/00ae 14b2
50 OO0mmas xapakKTepuCTHKA SJIEMEHTOB 18.03.202 bubnuoreka [JOK
ITA -rpynmnsr. 4 https://m.edsoo.ru/00ae14b2
51 CoennHEHUS MIEeT0IHO3EMETbHBIX 2.03.202 bubmuoreka [JOK
METAJUIOB. 4 https://m.edsoo.ru/00ael5e8
5 JKEcTkoCTh BOMBI U CITIOCOOBI €€ 01.04.202 bu6mmoreka [{OK

yCTpaHEHUs

4

https://m.edsoo.ru/00ael1886




[IpakTrueckas padorta Ne 6 o Teme

S . bu6mmoreka [IOK
53 JKEcTkoCcTh BOABI U METOJIBI €€ 05.04.202 httos://m.edsoo. ru/00ae LS
yCTpaHeHHs" 4
. bubmuorexa [JOK
>4 AJTOMHHHH 28'04'202 https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
12.04.202
33 (CoeAMHEHH ATIOMHHHS 4 04.20 https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
36 Keneso 4115 04.202 https://m.edso0.ru/00ae1d86
bu6mmoreka [IOK
. 19.04.202
>7 Coepurenns xenesa 49 04.20 https://m.edsoo.ru/00aelSe8
53 Kopposus MeTfUIJIOB U CTIOCOOBI 29.04.202 bubnuoreka [IOK
3aIlUTHI OT HEE. 4 https://m.edsoo.ru/00ae1278
59 Meramnsl B npupoge. [lonstue o 26.04.202 bubnmoreka [JOK
METaJLIy prUu. 4 https://m.edsoo.ru/00ae35e6
Meraiuel B ipupoze. [lonstue o
60 27.04.202 https://m.edsoo.ru/00ae1750
METaJUTYpPIHH. 4
61 Boluncrienus o ypaBHeHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 03.05.202 https://m.edso0.ru/00ae1750
pEeareHToB J1aH B U30BITKE UITH 4

COAEPKUT NpUMeCH. Brrunciienus




MacCOBOM JIOJIA BBIXOJIa MPOJAYKTa
peakiuu

O0001IeHrEe ¥ cUCTeEMAaTH3alIHUs

62 . 1 06.05.202 https://m.edsoo.ru/00ae3£50
3HAHUI
4
O000I11IeHNE U CUCTEMATH3ALIUS
63 3HaHui. [loAroToBKa K KOHTPOJIBLHOM 1 13.05.202 https://m.edsoo.ru/00ae3£50
paborte. 4
Kontponbnas padota Ne4 o reme
64 «Bakuennme MeTayIbl U UX 1 17.05.202 https://m.edso00.ru/00ae3f50
COCTUHECHUS» 4
XHWMHYECKUI COCTAB IJIAHETHI bubmuorexa [JOK
1 20.05.202
65 3emis. 40 05.20 https://m.edsoo.ru/00ae3f50
66 OxpaHa OKpy>Karolei cpeapl OT | 24.05.202 bubnuorexa [IOK
XUMHMYECKOTO 3arpsI3HEHUS. 4 https://m.edsoo.ru/00ae4270
67 PesepHbIit ypok. O60011eHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
68 PezepBHblit ypok. O0001IeHNE U ] bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankor C.A.,

AxrmmmonepHoe o0miectBo «M3aarenbetBo «lIpocBemenue»

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

["abpuensn, O. C. Meroandeckoe nocodbre Xumus 8-9 kiacc

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru
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