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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY>KHUT OCHOBOM JUuisi (OpPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYECKOU XUMHHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPHUHIMIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIONHAS (QYHKIUKU OOBICHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTEeMHON NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Yy4eOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATEIbHON EATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOUIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJYYEHHBIC NMPU H3YYCHUHU
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuis U HANpaBICHHOCTH JalbHEUIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUA

8 KNIACC
IlepBoHayabHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrne U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0M, MpaBuiamMu paboOThl B JTaOOpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUsl BOJIbl) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxoxkaeHue kuciopoja B Mpupojie, (Ppu3nueckue U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit 3P(peKT XUMUYECKON peaKkluu, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Qunueckue W XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie (OCHOBHBbIC, KHUCJIOTHble, aMdoTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NueCKMEe M XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHMOJCUCTBUS BEIIECTB C KHUCIOPOAOM U YCIIOBUS BO3HMKHOBEHHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3yueHue B3aumojeiictBus okcuma meau (ll) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEJIbHBIC METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunoguueckoit cucrtembl xumuueckux anemeHToB [[. M. MenneneeBa. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckout cucremsl . M. MeHnneneea. XapakTepucThka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAas CBs3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMHM KHUCJIOT W WIEIOYEH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (PM3UYCCKUE BEIIMYWHBI, CIHHHIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



9 KITIACC
BemecTBo 1 XUMHYECKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCOMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM DJIEMEHTOB B Ilepuoandeckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMUYECKOM PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKUE
CBOWMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMU4ecKUX peakiuii o pa3aiudHbIM MpU3HaAKaM (110 YUCTy
M COCTAaBy YYacTBYIOUIMX B pPEAKIMUU BEIIECTB, MO TEIJIOBOMY 3(ddekry, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMHU, TEPMOXUMHUYECKHE
YPaBHEHUS.

[lonarue o ckopoctu xumuueckod peakuuu. [loHstne o0 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakuusX. [IoHATHE O TOMOreHHBIX U Ie€TepOTreHHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBnieHue YpPaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUil C  HUCIOJB30BAHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMALMU BELIECTB C PAa3IMYHBIMHU BUIAAMHU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTrO 0OMEHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMW U COJIed B CBET€ TMPEJACTABICHUNA 00 DIEKTPOIUTHYECKON
nucconnanu. KayecTBeHHbIE peakiiuyd Ha HOHBI. [IoHATHE O THAPOIN3E COIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEHUCTBUS PA3NUYHBIX (PAKTOPOB, HUCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH



pacTBOPOB BEILECTB, Ipollecca AUCCOLMALMK KHUCIOT, WIeNo4Ye u coliei
(BO3MOXXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ TMPU3HAKK  MPOTEKaHUsT  peakuuid HOHHOro  oOMeHa
(oOpazoBanme ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakIui
(ropeHue, peakluu pasiioKEeHHs, COCIUHEHUS ), pacllO3HaBaHUE HEOPraHMYECKHUX
BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkIMii Ha HOHBI, pelIeHue
HKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHE CBOWCTBA Ha MpuUMepe  Xjopa
(B3auMoJeiCTBUE C MeTaUlaMd, HEMeTaJlJlaMH, Ilejo4aMu). XJIOPOBOJIOPO/IL.
ConstHasi KMUCTIOTa, XMMHUYECKUE CBOICTBa, MoOJlyueHHe, NpumeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiline XJIOpuabl U UX
HAXO0XJICHHE B IPUPO/IE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpOaA, CTpOeHUEe, (PU3NUYECKUE U
XUMUYEeCKHe cBoMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast  kuclioTa, (QuU3NYECKHMe M XUMHUYECKHME CBOMcCTBa (oOmume Kak
NpeCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKInH,
JeXKalnue B OCHOBE MPOMBIIIIEHHOTO CHOC00a TMOMYYEHHUS CEpHOM KHUCIOTHI.
IIpumenenune cepHoit KuciaoThl. CoJi CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €0 MpeA0TBpAILCHUSI.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznyueckre U XUMUYECKHUE CBOMCTBA, MOMyYeHnEe U mpuMeHenne. Conu aMMOHUS,
X pU3HUECKHEe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUYECKHE
cBolcTBa (0OIlIME KaK TMPENCTaBUTENSI Kilacca KHUCIOT U crhenuduyeckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOIIEH Cpelbl COeTMHCHUSIMH a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3JAyXa, MHOYBbI U BOJOEMOB). Docdop,
ajuioTponubie Mogudukauuu Gocdopa, puznyueckue M XUMHUYECKHUE CBOMCTBA.



Oxkcua docdopa (V) u dochopHas kuciora, pu3NUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBLHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJICHUS.  YTJIEpOd,  aJIOTPOITHbIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJIOTUYECKHE TPOOJEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a r1no0anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ CoNM, uX (PU3NUEeCKue U XMMHUUECKUE CBOMCTRA,
nojiydeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TAHOJ, TIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHple HMCTOYHHUKH YTJIEBOJAOPOAOB (Yrojib, MTPUPOIHBIA Tra3, HEDTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONMOTUYECKHU BAXKHBIX BEIIECTBAX: )XKUPaX, OCNKaxX, yriaeBoJax — U UX
pojiM B OKM3HM UeloBeKa. MarepuanbHO€ €IUHCTBO OPraHMYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IOJy4YEHUE H
npuMmeHenne. CoeluHEeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuae kpemHus (IV) um xkpemuueBoit kuciore. CHIMKAThl, UX MCIIOJIb30BAHHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMpl 0e30MacHOTO HMCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJEHNE KAaUECTBEHHBIX PEAKINN Ha XJIOPUA-UOHBI U HAOIIOJACHUE TPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
raJjoreHoB M MUX COEAMHEHUH (BO3MOXKHO KCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOpHUIOB (TaJOT€HHUIO0B), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  CcoeaquHEHUSMH  (BO3MOXKHO  HCITOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOMIOIEHUE Tpollecca OOyIJIMBaHUs caxapa MoJl JIeCcCTBUEM
KOHLIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON Peakiluy Ha Cyibdar-
MOH W HaOOJIeHHEe NpH3HaKa €€ MPOTEKAaHWs, O3HAKOMJIEHUE C (PU3NYEeCKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE
BHJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX YTOOpEHUH, MOJyUYeHHE,



coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX peaklii Ha MOH aMMOHUS U GochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4CHUE MoOJIeJen
KPUCTAJUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJyYeHUE, COOMpaHHUE, pACO3HABAHUE U N3YYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl MU M3YYEHUE TMPU3HAKOB MX TNPOTEKAHUSA, O3HAKOMIICHUE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/ulbl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxeHus B Illepuoamueckoil cucreme xumuueckux odiemeHtoB [l U.
MengeneeBa u ctpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH Pl
HaIpsDKEHUH MeTauioB. du3nyeckre U XMMUYECKHe CBOWCTBa MeTauioB. Oomue
crocoObl ToyyeHuss MeTawioB. [loHATHE O KOPpPO3UHM METAJUIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaiibl: moJjiokeHue B [lepuoandeckon cUCTEME XUMHYECKHUX
anementoB JI. M. MenneneeBa, CTpO€HHME UMX aTOMOB, HAXOXJEHUE B MPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHbIX METauIOB W MX
COEeIMHEHUH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbLWM: TIOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux sneMmeHToB J[. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaXOXKJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. Baxkunelmme coequHeHHs] Kalblus (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: NIOJIO)KEHUE B [leproanueckor cucTreMe XuMHIECKUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoeHUE aToMa, HaxoxkJAeHUe B mpupone. duszndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnoguueckoil cuCTeME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B mnpupone. Pu3nMyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU LI U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOJIE
(BO3MOKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
Ka4€CTBEHHBIX PEAKIM{ HAa WOHBI: MArHUS, KaJblWs, AJIIOMUHUSA, LIMHKA, JKelie3a
(1) u xenesa (I11), mequ (I1), HaOIOACHUE W ONUCAHKE MPOIECCOB OKPAIIMBAHUS
IJIaME@HU WOHAMHU HATpus, Kajlusg ¢ KaJlblKs (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMAaTepUaoB), UCCIe0BaHUe aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHUS
Y TUJPOKCHUAA IMHKA, PEIICHHUE YKCIEPUMEHTAIbHBIX 33714 10 Teme «Baxueiime
METAJUIbI U UX COCJUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemiectBa u Marepuanbl B NMOBCEIHEBHOW >KM3HM 4eliOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIew cpeabl (NpeaenbHas TO0mycTHMast
KOHIIEHTpauus BeuiecTs, nainee — [IJIK). Poib XuMuu B pelieHUH 3KOJIOTUUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanu3anusa MeXNnpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MNOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HaAOIIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHHUE, MOJIENIb, SBJICHUE, MAPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

dusznka: Marepusi, aToOM, OJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUI,
M30TOMNbI, PAAUOAKTUBHOCTb, MOJEKYJIA, JJIEKTPHUYECKUN 3apsl, MNPOBOJHUKH,
MOJIYIPOBOJHUKH, JHUAJICKTPUKHA, (POTORIEMEHT, BEMIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHUE BENIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAILINYECKAS
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlUM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQpOpMaLUE O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEJIBHBIX 3374, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAYyYHOM KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PCATbHON KU3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 370pPOBbIO, OCO3HAaHHWE IEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAOLIEW MPUPOJIHOU CPEIOM, JJIsI MOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHYECKUX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabckue 1eCTBUA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOMIomaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMALIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMu popMaMu rpauku U UX KOMOMHALIUSAMY;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHMBepPcaIbHbIe YUeOHbIe AeiCTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbBHOCTH NpPHU  PELICHHHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3(h(PeKTUBHBIE CTIOCOOBI PEIICHHUS YIYCOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 kiiacce npeIMEeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE U HEOHOPOAHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

* OIIPENIETISATh BaJIEHTHOCTH ATOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbiBaTh cMbIca llepmoamueckoro 3axkona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTapo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJIACCU(DUIIMPOBATh XUMHYECKHE 3JIEMEHThl, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XMMHYECKOro J3JIEeMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alio, KiacCu(UKaIUIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBAThH IpPaBUJIaAM MOJB30BAHMS XUMUYECKON MOCYA0M U 1ab0paToOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MacCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA, IIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHMSI, XMMUYECKasl peaKiusi, XUMUYECKasl CBs3b, TEIUIOBOM 3(PeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINU;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OONIME H CHenu(PUUIecKue XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U CoJiel, TIOJIHBIE U COKpAIEHHbIE YPABHEHUS PEaKIMA MOHHOIO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHS JIEKTPOHHOTO OallaHCa dTUX PEaKIIni;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEeMEHTa 1O (HOopMysie COCIMHCHHSI,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIIOJHCHUIO JITAOOPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, ¢docdar-, cunmkar-, cynbhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTEeMAaTU3alio,  BBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM KoanvecTso yacos JuexkTpoHHbIe (UG poBbIE) 00pa3oBaTelIbHbIE
° n/n
NPOrpaMMblI Bcero pecypcbl
Pazgen 1. IlepBoHayaibHble XMMHYECKHE MOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTHYECKON 5) bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
NeITEITbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMuyeckue peakiuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20

Paspnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHNYeCKUX BelecTB

Bosnyx. Kucnopon. [Tonsarue 06

2.1 6 bu6moreka [{OK https://m.edsoo.ru/7f41837c
OKCHIaxX
B I

2.2 ONOPOALLIOHATHE © KhEoTax 1 8 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
COJIAX
Bona. P ! 0

2.3 OA. TACTBOPHL. LIOHATHE O 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OCHOBaHUSX
0]

2.4 CHOBHBIC fﬂ ACCRL HEOPTatHHiecKux 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COCTMHEHUI

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

bubnuoteka I{OK https://m.edsoo.ru/7f41837¢



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

MemnneneeBa. CtpoeHue atoma

Xumunueckas cBI3b. OKUCIUTEILHO-

3.2 8 bu6moreka IIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKIINN
Wroro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

Ne i/t

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (HudpoBbIe)
o0pa3oBaTe/ibHbIE pecypchl

Paznes 1. BemecTBo U XMuMH4YeCKHe peaKuuu

[ToBTOpeHue u yriuyoieHue 3HaHUN

11 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
O
12 CHOBHBIE 3aKOHOMEPHOCTH XUMHHCCKHX 4 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
peaxiuit
C) .
1.3 JICKTPOTHTHHICCKA MCCONHAtHA 8 bu6morexa [IOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
OO01as XxapakTepucTuKa ec
2.1 HHas XapakTePHCTHIE XHMITICCKHIX 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3zgen 3. Merajliibl 1 UX COeIUHEHU ST



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

3.1 OO01ue cBoiiCcTBa METAJIOB 4 bu6munoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl M UX COSIUHCHUS 16 bub6munoteka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 E:;éic;za 1 MGTEPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubmoreka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Mara uudposbie
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIE
pecypcsl
[Ipeamer xumun. Posib XumMum B KU3HH bubnuorexa [JOK

1 1 4.09.2024
yenoBeka. Tena u BeecTna 04.09.20 https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

2 II 1 .09.2024

OHSITHE 0 METOJAX MO3HAHNS B XUMUAHN 06.09.20 httos://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B JIaOOPATOPHH U MPUEMBI OOpaIlleHHs C 1 11.09.2024 bubmorera [JOK
paTop P patt R https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BemecTBa j/I cmecH. CriocoObl 1 13.09.2024 bubnuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 18.09.2024 Bubmmorexa LIOK

PHMEP P T ' https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK

0 ATOMEL H MOIICKYJIb 1 20.09.2024 https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 95 09.2024 bubmuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 IT 1 27.09.2024

POCTHIC H CIIOKHBIC BEmecTEa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK

9 A - 1 02.10.2024

TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50

10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 04.10.2024 bu6mmoreka [JOK



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

Xumnueckas popmyia. BaleHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11 09.10.2024
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas J10Jis1 XUMHYECKOT0 3JIeMEHTa B bu6mmoreka [{OK
12 11.10.2024
COCIMHECHUU https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. Mosibs. MossipHast bubnuotexa [JOK
16.10.2024
13 macca 6.10.20 https://m.edsoo.ru/ff0d5230
14 DOuU3N4eCKrue U XUMUYECKHE SIBIICHUSI. 18.10.2024 bubmmoreka [{OK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipn3Haku n ycnomxmv IIPOTEKaHUs 93.10.2024 bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MACChI BEMIECTB. bu6moreka [IOK
25.10.2024
16 XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BeH;[eCTBa 06.11.2024 bubnuorexa [JOK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
K e e i
18 (czaeccpiifiun};;ﬁg;: T;\I;eaK:;; 08.11.2024 Bubmmorexa LIOK
A P ’ m ’ o https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi- Bu6 LOK
nonmoTeka
. 13.11.2024
19 FHIHIIOTCACT O6O6erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KounTtponsnas padora Nel mo teme 15.11.2024 bubnuoreka [JOK
«BelecTBa U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .C .
21 Kﬁiﬁxo - :;Z;Zf{?n nof,ff,f (;Hy::mo 20.11.2024 bubmmorexa OK
o P H ' o https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA 22.11.2024 bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCTIOpo/1a (peaKkiuu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bu6mmoreka [{OK
2 i 27.11.2024
3 71a00paTOPHH U TIPOMBIIUIEHHOCTH 0 httos://m. edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
24 TTOHSATHE O TEPMOXUMHUYCCKOM YpPaBHCHUH 29.11.2024 bubmorera [JOK
P M ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaAKIIHIX
Tonnuso (HedTh, Yrojab U METaH).
25 3arps3HeHne BO3/1yXa, CIIOCOOBI ero 04.12.2024 bubnmorexa LOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme Bu6 110K
nonroTeKa
2 11 12.2024
6 «[Tony4yenue n co(jnpaHI/Ie KHCJIOPO/Ia, 06 0 httos://m.edsoo.ru/ff0ddae?
W3YYCHHE €r0 CBOHCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. 11.12.2024 bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA 13.12.2024 bubnuorexa [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [ToHsTHE O KHCIIOTAX U COJISAX 18.12.2024 httos://m.edsoo. ru/ffod50d2
30 CriocoOsl motyueHust BOAOPOIa B 20.12.2024 bubnuoreka [JOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 «ﬁiimzifi 1226?1}1% Br(I)O zefea 25.12.2024 bubnmorexa HOK
i . P AOPOAa, o https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
N " bubmuoreka [JOK
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTaIpo 27.12.2024 httos://m.edsoo.ru/ffod542e
33 Brranciienus 00bEMa, KOJIMUECTBa BEIIECTBA 15.01.2025 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
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rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO

" bubnuorexa [JOK
4 17.01.202
3 peakuuu Héj OCHOBE 3aKOHA 00BEMHBIX 01.2025 httos://m.edsoo.ru/f0d5708
OTHOIIICHHI Ta30B
. bubnuotexa [JOK
o 22.01.202
35 W3MYECKHUE U XUMHUYECKIE CBOMCTBA BOIbI 01.2025 httos://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 94.01.2025 bubnuorexa [JOK
WMHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacbienasie u
37 HEHACKIIIIEHHBIE PACTBOPBL. MaccoBas H0JIA 29.01.2025 bubmmorexa LOK
p PPl o https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpuroroBieHne pacTBOPOB C OMpeneIEHHON 31.01.2025 bubamorera LOK
P N . P p pest R https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBAY
39 KontponbHas padota Ne2 o teme 05.02.2025 bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukamus, 07.02.2025 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune n XuMHUYECKHE CBONCTBA EuG 1OK
nonroTeka
41 12.05.2025
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX httos://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accudukaims, 14.02.2025 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHve Y XUMHYECKHUE CBOICTBA 19.02.2025 bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, knaccuduxarus, 91.02.2025 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bubnuoreka [IOK

4 I1 i 26.02.202
5 OJIy4eHUE U XUMUYECKHE CBOMCTBA KUCIIOT 6.02.2025 httos://m. edsoo.ru/ff0dfee?
46 Conu (cpennue): HOMeHKJIaT}ipa, CrocoObI 98.02.2025 bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
47 JKCIIEPUMEHTANIBHBIX 3a/a4 110 TEME 05.03.2025 bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'eneTnueckas CBA3b MEXKIY IinaccaMI/I 07.03.2025 bubnuotexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bu6moreka [IOK
4 12.03.202
9 O0o0IIeHre U CHCTeMAaTH3alns 3HAHUH 03.2025 httos://m.edsoo.ru/00ad9ch?
KonTponsnas pabora Ne3 no teme Bu6 110K
n NOJIMOTCKA
50 OCHOBHHe:fnaCCH HEOPraHUYECKUX 14.03.2025 httos://m.edsoo.ru/00adgela
COCTMHEHU N
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMHYECKUX 37eMeHTOB. [loHsTHE 0 rpynmax 19.03.2025 Bubmmorexa [JOK
' 26 A https://m.edso0.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
[Tepuonunueckuii 3akoH u [lepuoandeckas EuG OK
52 cucTeMa XMMHU4YecKux 3jeMeHToB /. U. 21.03.2025 nosmotexa I
https://m.edsoo.ru/00ada52c
Meunpeneena
bubmuoreka [JOK
53 I1 02.04.2025
FPHOJEL, TPYIHEL HOMAPYHIH https://m.edso0.ru/00ada52¢
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. 04.04.2025 bubnuoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB Bufs OK
55 anemeHToB llepronnueckoit cucremsr /1. 1. 09.04.2025 ubsmorexa L

Menneneesa

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110

bubnuoreka [IOK

56 ero noJioxkeHuto B Ilepuoauueckoii cucreme 11.04.2025 htts://m.edsoo.ru/00adag24
. 1. MenneneeBa
3navenue [leproanueckoro 3akoHa ass
57 pa3BUTHUS HAYKH I/I"HpavKTHKI/L . . 16.04.2025 bubnuorexa [JOK
MenneneeB — y4E€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DNEeKTPOOTPHUIIATEIEHOCTH ATOMOB 18.04.2025 bubnuotexa [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [IOK
nu 23.04.202
59 OTHA XHNMITHCCKAT CBASD 3.04.2025 https://m.edsoo.ru/00adac34
bu6moreka [IOK
K 25.04.202
60 OBAJICHTHAS TIOJISIPHAS XUMHUYECKAsl CBSI3b 5.04.2025 httos://m.edsoo.ru/00adaab8
bu6moreka [IOK
61 KoBanenTHas HenossspHast XUMUYECKask CBSI3b 30.04.2025 httos://m.edso.ru/00adaab9
bu6moreka [IOK
62 (CTenet OKHCIeHILA 02.05.2025 https://m.edso0.ru/00adae28
bu6mmoreka [JOK
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 07.09.2025 htts://m.eds00.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENT U BOCCTAHOBUTEIH 14.05.205 htts://m.eds00.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CtpoeHue 16.04.2025 bubnuoreka [JOK
aToMa. XUMHUYEeCKasi CBS3b» https://m.edso0.ru/00adb486
66 PesepBHblIii ypok. O6o61ueHI/Ie u 19.05.2025 bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblIi ypoK. O606111eH1/1e U 91.05.2025 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001IIEeHNE U 23.05.2025 bubnuorexa LIOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne i/ Tema ypoka Aara i ppossIe
Bcero HU3yUYeHHs o0pa3oBaTe/ibHbIE
pecypchl
[Tepnoanueckuit 3axoH. [lepnoanueckas Bu6 OK
1 cucTeMa XUMUYeCKuX 3eMeHnToB /1. U. 1 04.09.2024 nommoreka L{
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU CBOWCTB BuG 110K
nonmoTexa
2 & 1 05.09.2024
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX htts://m.edsoo.ru/00adbeb6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 11.09.2024 bubnuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B o
4 UIbl XUMUYECKOU CBHi’;I/I Y TUIEI 1 12.09.2024 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 18.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMuuecKuxX peakiui 1mo 1 19.09.2024 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Eu OK
7 peakuu. [IoHITHE 0 TOMOTC€HHBIX U 1 25.09.2024 nbnnotexa Il
https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaAKIIHUIX
[loHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @DaxTOpBl, BAUAIOLINE HA CKOPOCTh 1 96.09.2024 bubnuoreka [IOK

XUMHUYECKOMN PCaKIur U IMOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [IOK

9 02.10.2024
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALINH. 03.10.2024 bubnuorexa [JOK
CunbHbIe U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubnuotexa [JOK
11 nu .10.2024
OFHBIC YPaBHEHITE peaitiit 09.10.20 https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U Bu6 110K
HOJIMOTEKA

12 i i 10.10.2024
OCHOBaHUI B CBCTGUHPCI[CTaBJIeHI/II/I 00 0.10.20 httos://m.edsoo.ru/00add5d8
AMEKTPOIATUICCKON TUCCOITUAITTT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE Bu6 110K

HOJINOTEeKA
1 i i 16.10.2024
3 MIPEJICTaBICHUHA 00 IEKTPOTUTHICCKOM 6.10.20 httos://m.edsoo.ru/00add8b2
JMCCOIIAAITAN
. bubnuorexa [JOK
14 I1 17.10.2024
OIBLTHE O THAPOIISE COmelt 0.20 https://m.edsoo.ru/00add9d4
. bu6moreka [IOK

15 O06001IeHre u cucTeMaTu3alus 3HaHun 23.10.2024 httos://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue 94.10.2024 bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme Eu6 OK

17 «DNEKTPOJIUTUYECKAS TUCCOITAALIHSL. 06.11.2024 ht?ps?;;f:cﬁ)gru 100addeco
XUMUYECKHE PeaKllii B pacTBOpax»

18 Obmas XapaKTeprCTI/IKa raJOreHOB. 07.11.2024 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposonopoa. ConsiHast KUCTIOTA,

19 XHMII/:quIfH: CIB[oﬁCTBa MOJIyYEeHHE 13.11.2024 bubmorexa HOK

> HOIYHE ’ o https://m.edso00.ru/00ade104
MIPUMEHEHHE
20 IIpaktuyeckas padora Ne 2 o reme 14.11.2024 bubnuorexa [IOK

((HOJ'Iy‘{eHI/IC COJISHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

. bubnuorexa [JOK

21 20.11.2024
peaKIui, eclii OJIMH U3 PearcHTOB JaH B 0 0 httos://m. edsoo.ru/00ade48s
M30bITKE

29 OO6mas xapakTepucTuka 31eMeHToB VIA- 91.11.2024 bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
Amnotpo € MO a CepBL.

23 Ha:mTKp CT{I;II;I CZI I)ZIH/ItI(beI/;KCéI: ZHeiI;ﬁ B 27.11.2024 bubmorexa LOK

! P ! o https://m.edso00.ru/00ade64a

npupojie. XMMUYECKUE CBOMCTBA CEPhI

24 CepoBoaopon, CT})OGHI/IC, buzndecKue u 28.11.2024 bubnuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa, Eub 110K

nonmoTexa

25 7 04.12.2024
(u3HYecKre U XUMUYECKUE CBOWCTBA, htts://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKklnu, JIeXKAIINe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus Eu 10K

nbnmoTexa

26 i . X 05.12.2024
CEPHOH KHCIIOTBI HMH%UCKOG https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEJIMHEHUSIMU CEpBI

97 Brruncnenue maccoBoii J0IM BBIXOa 11.12.2024 bubnuorexa [JOK
MPOAYKTA pEaKLUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuka 31eMeHToB VA-

08 rpynnsl. A30T, paclipOCTpaHEHUE B 12.12.2024 bubnuoreka [JOK
npupoie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMI\fI/I&K, ero Gpu3nyecKre U XuMHUYECKue 18.12.2024 bubnuoreka [IOK
CBOMCTBA, [TOJIy4EHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004

30 IIpaktuyeckas padora Ne 3 o reme 19.12.2024 bubnuorexa [IOK
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«ITonyyenne aMmmuaKa, U3y4yeHUe ero
CBOWCTBY

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

A30THas KHCIOTa, € Pu3nuecKue u

bu6mmoreka [IOK

31 25.12.2024
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
32 aMMOHUSA 13 KaueCTBE MUHEPAIbHBIX 26.12.2024 bubnuotexa [JOK
yaoOpeHui. XuMHUUeCKoe 3arpsi3HeHUE https://m.edso00.ru/00adf518
OKpYXaIOIIEH Cpeibl COEAMHEHUSIMH a30Ta
®docdop. Oxenn pochopa "
33 (1)00(%)0 pHaSI KI/I(f[J'I((l))Ta q)q)gsn(tl\g)cme U 15.01.2025 bubmorexa HOK
P . h https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOTYICHUE
Hcnonws3oBanne GocdaToB B Ka4yeCTBE BuG 110K
nonmmoTexa
34 0 i. 3 16.01.2025
MHHepaHHjHX YHODPEHHH. SaTPASHEHIE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B H?Hpone, 99 01.2025 bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE 93.01.2025 bubnuoreka [JOK
poOJIeMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 YroapHasg KUCI0Ta U €€ COJTu 29.01.2025 bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme Eu6 OK
38 "[lonydeHue yrieKucioro rasa. 30.01.2025 nommnoreka L{
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[TepBoHauanbHBIE TOHATHUS 00 Bu6 OK
39 OpPraHMYECKUX BEUIECTBAX KaK O 05.02.2025 nbsmorexa L

COCAMHCHUAX YIJiepoda

https://m.edsoo.ru/00ae054e
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bubnuoreka [IOK

40 K i 06.02.2025
DEMITIIL I 610 CoSARHEmA https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 BKCHepI/IUMeHTaJII)HI)IX 3a/1a4 10 TeMe 12.02.2025 bubnuorexa [JOK
«BaxHeie HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponsHas padota Ne3 o teme Eub OK

42 «BaxxHelmme HeMeTaubl U X 13.02.2025 nosmotexa I

https://m.edso00.ru/00ae0el8
COCTMHECHUS
OO0mmas XxapaKTepUCTHKA XUMUYICCKIX

43 3JIEMEHTOB — METaJIOB. MeTainueckas 19.02.2025 bubnuorexa [JOK
CBSI3b M METAJUINYECKAs KPUCTAILUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. BuG 1OK

N . nonmoTeka

44 DNEeKTPOXUMHUYECCKUHN Pl HAPSHKCHUMA 20.02.2025 httos://m.edsoo.ru/00ae1156
METaJIIOB
OO6mme cnocoObl MOTYICHHS METAIIOB.

45 Cruiagsl. BLIqHCJIeHHU;I 10 YpPaBHEHUSIM 96.02.2025 bubnuoreka [JOK
XUMHUUYECKUX PEaKIUH, €ClIi OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIOB 27.02.2025 bubmorexa HOK

https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 [Henotmere MeTans: 05032025 https://m.edsoo.ru/00ae14b2

bubnuoreka [[OK

48 06.03.2025
OKCHJBI 1 TMAPOKCUJILI HATPUS H KaTUS https://m.edsoo.ru/00ael4b2

49 [IlenouyHO3eMeETbHBIE METAILTBI — KaJIbIIHI 12 03.2025 bubmuoreka [JOK

U Mar"uu

https://m.edsoo.ru/00ael5e8
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bubnuoreka [IOK

B i 13.03.202
50 QKHEHIITNE COCTMHCHMS KaJIbIUs 3.03.2025 httos://m.edsoo.ru/00ae1568
51 O06001IeHe U CUCTEMAaTH3aIUs 3HAHUIMA 19.03.2025
59 JKEcTKOoCTh BOJBI M CIIOCOOBI €& 90.03.2025 bu6mmoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme Bu6 110K
noNIroTeKa
"Keé & 2.04.202
53 eCTKOCTB"BOHH 1 METOBT €€ 02.04.2025 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
4 .04.202
> AroMHHHi 03.04.2025 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U 09.04.2025 bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
o0 Keneso 10.04.2025 https://m.eds00.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conn xkene3a (1) u 16.04.2025 bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01enre 1 cucTeMaTru3amus 3HaHUH 17.04.2024
[Ipaktuueckas padota Ne 7. Permenue EuG OK
59 BKCHepI/I“MeHTaJ'ILHBIX 3a1ay4 1o TEMeE 23.04.2025 ht?ps?ﬁrﬁfgg;gru 100363de8
«BaxuHeinme MeTauibl ¥ UX COCMHCHUS»
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIIMi, €CJIM OJIMH U3 PEarcHTOB JaH B
peattht A P A bubnuoreka [JOK
60 M30BITKE WA COJNCPIKUT IIPUMECH. 24.04.2025
. https://m.edsoo.ru/00ael750
Brruncienust MaccoBo# 10JM BBIXOa
MIPOJIyKTa peaKkiuu
61 O06o01eHre 1 cucTeMaTru3amus 3HaHUHA 30.04.2025
62 KonTponeHas padota Ne4 o teme 01.05.2025

«BaxHeumine MeTaljIbl U UX COCOUHEHUS



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u maTepuaisl B IOBCEAHEBHOMN bubnuorexa [JOK
63 )KU3HH YEIIOBEKa 1 0705.2025 https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH 1 08.05.2025 bubnuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
Ponp xuMuu B pelIeHNH 9KOJIOTUYECKUX bubnuorexa [JOK
1 14.05.2025
05 pobsem https://m.edsoo.ru/00ae4270
66 PesepBHblIi ypok. O606£ueHHe U 1 15.05.2025 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
PesepsHblit ypok. O60011IEHNE U bubnuorexa [JOK
21.05.202
o7 cucTeMaTu3anus 3HaHUM 1 05.2025 https://m.edsoo.ru/00adb33c
PesepBubiit ypok. O6001IeHNE U bubnuoreka [JOK
1 22.05.202
68 cucTeMaTu3anus 3HaHUH 05.2025 https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 kiacc/ Kysznenoa H.E., Tutosa .M., I'apa H.H., Akiinonepnoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus, 9 kinacc/ ,Kysunenosa H.E., Turoa 1.M., I'apa H.H. AkiiuonepHoe

O6H_ICCTBO «HSI[&TCHBCTBO «HpOCBGIJ_IeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Xumus. 8 knacc. Meroanueckoe mocooue/ Axmeros M.A., "Poccuiickuii
yuebnuk", 2020r.

2. Iloypounblie pa3zpaboTKu 10 XUMHUH 9 Kilacc, yHUBEpCaTbHOE U3/JaHuE,

I'opkxosenko M.IO.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/collection/chemistry



