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HOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO o0OmIero o0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHMUsI, MPECTABICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (enepanbHOH paboueil MporpaMMbl
BOCIHUTAHUS U C YYETOM KOHIIENIMU NPENoIaBaHus Y4eOHOTO MpeaMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX opranu3aiusiax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu JAET MpEACTaBICHHE O LEJsAX, OOIIed CcTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHSA OOyYarOUIUMXCS CpPEICTBAMH Y4eOHOTrO
npeamera, YCTaHABIIUBAET 00s13aTeNIbHOE IPEAMETHOE COJICpKaHuUe,
MpeayCMaTPUBACT pacClpe/leNICHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazielnaM M TeMaM MporpaMMbl IO XHWMHH, OIpPEIETseT KOJUYECTBEHHBIE W
KauE€CTBEHHBIEC XapaKTepUCTUKU COJIEpKaHMs, PEKOMEHIYEMYIO
MOCJEN0BATEIBHOCTh M3YYEHHSI XUMHUHA C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOro Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcsi, OMNpeaeaseT BO3MOXHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesIbHOU
IpOrpaMMbl HaA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs, a TakKe TpeOOBaHUH K
pe3yibTaTamM 0O0y4YeHUs XUMUU Ha YPOBHE IIeJIel U3y4eHUs MpeIMeTa U OCHOBHBIX
BHUJIOB Yy4EOHO-TIO3HABATEIHLHON JIESITEIBHOCTH OOYYalollerocss MO OCBOCHHIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHHM CJIY>KUT OCHOBOM it (DOPMHUpPOBAHUS MHPOBO33PEHUS
o0OyyJarolierocs, €ro NmpeACTaBICHUM O MaTEepPUAIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMBbIE XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIMHU BEIHIECTB B MPUPOJE, O MYTAX pEHIeHUs rio0aibHbBIX
npo0JieM YCTOMYMBOTIO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUILEBOM U SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIeM 31paBOOXPAHEHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peald3alldd  BO3MOXKHOCTEH  JJIsI  CAaMOpPAa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Iel U QYHKIIMOHATLHON IPAMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CLIOCOOHOCTEN
OOy4JaromMXcs, HABBIKOB WX CaMOCTOSITENIbHOW y4eOHOW  JIeATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX yMEHUH, HEOOXONUMBIX KaKk B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCHOHAITBHOM JIESITEIHHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IVIsIIa HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAaMOTHOCTH 00YYarOIITUXCS;



croco6cTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HaY4YHBIM 3HAaHHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
o0pa3oBaHHUE O0yJArOITHUXCA.

JlanHple HampaBieHUS B OOYUYEHHH XHMHH OOECIIEUMBAIOTCS CrEUupUKON
colepkaHusi  y4eOHOro  MpeAMETa, KOTOpPbIM  SBJISETCS  MEJaroruuyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTaIre eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHCTEMbl NEPBOHAYAJIBHBIX IMOHITHM XHMHHU, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATHH
OPTraHUYECKON XUMHHU.

CrpykTypa coaep:kaHusl MNPOrpaMMbl MO XMUMHH C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ mzydeHuro. ColepiKaHHe CKIAAbIBAECTCS U3 CHUCTEMBI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 110 MPHUHIHUILY
MOCJIEIOBATEIBLHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuoanyeckoro 3akoHa /. 1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— Y4YE€HUs O CTPOECHUHU aTOMa U XUMHUYECKOU CBA3Y;

— TpEeACTaBIE€HUN 00 SIIEKTPOJIUTUYECKOW JAMCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernyueckue 3HAHHMS PpPACCMATPUBAIOTCS HA OCHOBE HAMIMUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JApPYrOMY, BBINOJNHSS (QYHKIMM OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl 1O XHMHH  CIHOCOOCTBYET  (DOPMUPOBAHHIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HayYHOM KapTUHBI MHpa B JIOTHKE
e€ CHCTEMHON MNpUpOIbl, LEHHOCTHOIO OTHOIIECHHWS K HAyYHOMY 3HAHUIO U
METO/JaM TMO3HaHWA B Hayke. M3ydyeHHe XHMHHM TPOUCXOJUT C MNPHUBJICUECHUEM
3HaHUU U3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluid MUPY,
«buonorus. 5—7 knacce» u «duszuka. 7 Kiacey.

[Ipy wu3ydyeHHUH XUMUU MPOUCXOTUT (POPMUpPOBAHME 3HAHUU OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKON
NESATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHPOBAHMU CHCTEMbl XUMHUYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOIO XapaKTepa, si3blka HAyKH, B



NpUOOIIEHNHM K HAyYHbIM METOAAaM TIO3HAHWS TpPU H3YYECHUH BEIIECTB H
XUMHUYECKUX PEaKIUi, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHHH B Yy4eOHO-NO3HABAaTENbHOM W Yy4E€OHO-HCCIENOBATEIbCKOM
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJ 0OE€30MaCHOrO OOpallleHHs C BELIECTBAMHU B
[IOBCEITHEBHOM JKU3HHU.

[Ipu u3yyeHun XMMHUHA Ha YpPOBHE OCHOBHOTO OOLIEr0 0Opa30BaHUSl BaXKHOE
3HaYeHHUe NpUuoOpen TaKue LENH, KaK:

— (GOpMHPOBAHHE WHTEIJICKTYallbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTb OOY4YEHHMsT Ha CHUCTEMaTHYeCKOe IpUOOLICHHE
oOydaromuxcss K CaMOCTOSTENIbHOM IO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
METOJaM MO3HaHUA, (GOPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTUE CIOCOOHOCTEM K
XUMHH;

— obecreueHne yclioBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW ACSITENbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE [
pa3IMYHbIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOwmWEH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM YHCIE YMEHHH OOBACHATh M OICHUBATH SIBICHUS
OKpPY’>KaIoIIeT0 MHpa, WUCIONB3Yys 3HAHHUS U OMBIT, TOJYYCHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HMX TPU PEUICHHH TpoOJieM B TOBCEAHEBHOW >XH3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TyYMaHUCTHUYECKUX OTHOIIEHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUIs BbIPAOOTKH HKOJIOTMYECKU
L[E€JIECOO0PA3HOr0 MOBENECHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH PUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHUS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HaHHOMY BBIOOPY Hpo(uis W HaNpaBICHHOCTH JalbHEHUIIEro
00yueHus.

OOmiee uWcIO dYacoB, OTBEAEHHBIX [UISI M3YYEHUS XWMHUU Ha YpOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrasiisier 136 yacoB: B 8 kitacce — 68 vyacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HE/IIIO).



COLEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XHMHYECKHE MOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B )KM3HH 4YeJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOJax MO3HAHWS B XMUMHHU. UHCTbIE BEIIECTBA U CMECH.
CnocoOsI pa3feneHust cMecen.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BEeleCTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuueckas (opmyna. BaneHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BeniecTB. OTHOCUTENbHAs aTOMHash Macca.
OtHocuTenbHas MOJEKyIsIpHas Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KomunuectBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHECHUM.

OuU3NYECKHE U XUMHUUYECKHUE SBICHUS. XMMHUUECKas PEAKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BemlecTB. XUMHUYecKue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peakluil (COCAMHEHUS, Pa3I0KEHUs, 3aMEIlIeHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, NMpaBUiiaMu paboThl B 1aOOpaTOpuu U
npuémMamMu oOpaieHus ¢ 1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBOHCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOICHHE
¢usnueckux (TIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJECHCTBUE Mea ¢ KUCIOTON) SIBJICHUH, HaONI0AeHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKUui (pa3ioKeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom cosu meau (I1),
M3Yy4YEHUE CIOCOOOB pa3feieHus] CMecel: C MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIIapUBaHUE, AUCTWLISALUSA, XpoMaTorpadus, NpoBeJeHUE OYUCTKH OBAPEHHOU
coiu, HaOJMIOJeHHWEe U  ONUCaHUe  pe3ylbTaTOB  IPOBEJICHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHWs MAacChl, CO3JaHUE MOJENIEH MOJEKYI
(1IapoCTep>KHEBBIX ).

Baxuelmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT UM IpoOCTOe
BemecTBo. HaxokneHue kucimopoia B TNpUpOAE, (PU3MYECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcupbl. [Ipumenenue kucinopona. CrocoObl



MOJIy4eHHUs] KHCIIoOpoja B JjabopaTopud W THpoMmbinuieHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas MouGUKaIUs KUCIOpoa.

TemnoBoit 3h(deKT XUMHUECKON peaklud, TEPMOXMMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peaKUud. TOIIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MApHUKOBOTO 3(pdeKTa, pa3pyieHrne 030HOBOTO CIIOA.

Bonmopon — »sneMeHT M mpocroe BemecTBO. HaxokneHue Bogopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
roxy4deHusi. KHcioTsl u coun.

Monsipabiii  00bEM  ra3oB. Pacdy€Thl 10 XWMHYECKHM ypaBHEHHUSIM.

dusnyeckue cBoKcTBa BOABl. Bona kak pactBopureib. PacTBopsl.
HacepimieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOAbI. OCHOBaHUS.
Posib pacTBOpOB B mpuposie U B XKU3HU 4enoBeKa. KpyroBopot BoAbl B mpUPOJIE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcupasl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecoseoOpazyronme. Homenknarypa oxcujoB. Dusnyueckue M XUMHUYECKHUE
CBOMCTBA OKCHJIOB. [lonydyeHrne OKkCHuioB.

OcunoBanusa. Knaccudukanuss ocHoBaHUM: IMIETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. ®Ouszndeckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Commu. Homenkiatypa coneit. @U3ndecKkne U XUMUYECKUE CBOMCTBA COJICH.
ITonyuenue coieil.

['eHeTnuecKas CBS3b MEXIY KJIaCCaMU HEOPTaHWYECKUX COEAMHEHUMU.

Xumuueckuii IKcnepumenn.

Ka4eCTBEHHOE OIPEICIICHUE COAEPHKAHMS KUCIOPOJa B BO3IyX€E, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHWE U W3YYEHHUE CBOWMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
mpeKpaiieHus TopeHust (TMokapa), O3HAKOMJIEHHE ¢ oOpaslaMud OKCHIAOB U
OTMMCaHUE HX CBOWCTB, MOJIydeHHE, COOMpaHue, paclo3HABaHUE U H3YyUYCHHUE
CBOMCTB BOJIOpoja (TropeHue), BzauMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOMIOIeHHE 00pa3IlloB BEIIECCTB
KOJMU4ecTBOM 1 MoOib, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJBI C METALUIAMU
(HaTpueM U KanblueM) (BO3MOKHO UCIIOIb30BAHUE BUEOMATEPUAIIOB),



HCCIIeIOBaHHE O0O0pa3l0B HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOII0/ICHUEe M3MEHEHUS OKPACKW MHJIUKATOPOB B PacTBOpax KUCIOT U IIEIOYCH,
u3ydeHne B3ammozeicTBus okcuaa meau (1) ¢ pacTBOpoM CepHO# KHCIIOTHI,
KUCJIOT C METAJUIAMHU, PEaKUWi HEUTpaav3aluM, MOJIYYCHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM W3 PACTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMme «BakHeimme Kiacchbl HEOPraHUYECKUX
COCJIMHECHUIY.

HHepuoanueckuii 3akoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMK XUMHUUYECKHUX dJeMeHTOB. [loHsaTHe o0
IpYINax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMENIbHBIC METaJIIbI,
rajoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMmpOTEPHBIC OKCHUIBI
Y TUJIPOKCUJIBI.

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkonepuogHas W JJIMHHONEPUOIHAS hopMBI
[lepnoanueckon cucteMbl XUMHYECKUX 3ieMeHTOB 1. M. Menneneea. [leproas
n rpynnbsl. PU3NYECKHM CMBICT IOPSAKOBOIO HOMEpA, HOMEpPOB NEPUONA H
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnsl. Onexkrponsl. CTpoeHune
AJIEKTPOHHBIX  000J0uek aTtomMoB TiepBhIX 20 XHWMHYECKHX  DJIEMEHTOB
ITepuomnueckout cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA 10 ero noyoxeHuto B [lepuonndeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUS paguyca aTOMOB XHUMHUUYECKHUX JJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB MO TPYMIIAM U MEPHUOIAM.

3nauenue [leprnoanueckoro 3akona u llepuoanyueckoi CUCTEMbI XUMAYECKHUX
3JIEMEHTOB Ui pa3BuUTHUs Hayku U npaktuku. JI. M. MenngeneeB — y4€HbIM U
rpaXkJaHuH.

Xumudeckas cBsizb. KoBajieHTHast (MOJisipHasT W HEMOJSpHasi) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMHUUECKHUX 31EMEHTOB. OHHAs CBS3b.

Crenenb  okucneHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
ITpouecchl OKUCIEHUS M BOCCTAHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuit IKCnepuMeHm:

n3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCHJIA IIMHKAa C pPAacTBOpaMM KHUCIIOT W IIEJI0YEH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3ioKeHus, COSTUHECHHUS).

Meostcnpeomemmnuwie ceazu



Peanuzanuss MeXNpeaMETHBIX CBS3€d NpHU WM3YYEHUHW XHMHH B 8 Kjacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIHUX eCTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHITUH, SIBISIOMINXCS CUCTEMHBIMH JJISI OT/ICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO61ue ecTecTBEeHHO--HAyUHbIC TTOHATHS: HAy4YHBIM (PakT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKalus, NEePUOJAUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJIICHUE.

®dusuKa: MaTepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJIa, JIEKTPUYECKUIN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, CTUHUIIBI
M3MEPEHUS, KOCMOC, TUTaHETHhI, 3BE3/1b1, CONHIIE.

buonorus: ¢otocunres, apixanue, omocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNbl, TOPHBIC  IOPOJIHI,
MIOJIE3HBIE UCKOIIAEMbIE, TOIIJIMBO, BOAHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeECKAs] peaKUMs

ITepunoanyeckuii 3akoH. [leproanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX JJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaiaus, KalblUsi M UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMEeHTOB B Ilepmomnueckon
CHUCTEME U CTPOCHHEM HX aTOMOB.

CtpoeHue BeliecTBa: BHUIAbI XMMHUYECKOW CBS3U. THUIMBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUMA KPUCTAIIIMYECKON PELIETKU U
BHUJla XUMHUYECKOU CBS3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHMMHYECCKUC
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKHUX
COCJIMHEHUM, FTeHETHYECKasl CBA3b HCOPTaHMYECKUX BEILIECTB.

Kiaccupukanust XMuMUYeCKUX PEaKIUui 10 pa3IudHbIM IIPU3HAKAM (TI0 YHCITY
M COCTaBy YYaCTBYIOIIUX B PEAKIMU BEIHIECTB, MO TerioBoMmy 3ddekTy, Mo
W3MEHEHHIO CTETCHEW OKHUCJICHUS XUMUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- M DHJIOTCPMUUCCKUE PEAKIIUU, TEPMOXHUMHUUICCKHEC
YpaBHEHHSI.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHsTHe 00 0OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuueckoM paBHoBecuu. DakTOpBHI,
BJIUSIIOIIME HAa CKOPOCTh XMUMHUYECKOW pEaKIUMd M TOJOKEHHE XHMHUUYECKOIO
pPaBHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMU,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHON peakinu. COocTaBlIeHHE YpaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMi C  HCIOJb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHu3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckoil csizu. CteneHp auccouuannu. CHUIbHBIE U CIIA0BIE 3JEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAaHUs PEeaKIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMI M COJEd B CBET€ MPEACTAaBICHUHA 00  3BIEKTPOJUTUUECKOMN
nucconuanuu. KauectBeHHbIe peakii Ha HOHBL. [loHsATHE O rUApPOIN3€E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPHUCTAJUIMYECKHUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduTa W anMasa), CIO0KHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaKInu
OT BO3JCUCTBUS pPAa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIIEKTPOINPOBOJHOCTH
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUMALMM KHUCIOT, IIEJIOYe U  COJen
(BO3MO’KHO ~ HMCIOJIb30BaHUE  BHJIEO  MAaTE€pUaJOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKK  MPOTEKaHUS  peakiuii HMOHHOrO  OOMeHa
(oOpazoBanue ocajaka, BbIJCJIEHUE Tas3a, oOOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pas3ioKEHUsl, COEIUHEHHMS), PACIO3HABAHNE HEOPTaHMYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAKUMA HAa  HMOHBL, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl M MX cOeIMHEHUS

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeNneHu okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMepe  XJiopa
(B3auMoJielicTBUE C MeTa/llaMH, HEMeTaJUlaMH, IerodamMu). XIJIOPOBOJOPO.
ConsiHasg KHCJIOTa, XUMHUYECKHE CBOMCTBA, IMOJy4YeHHE, MpUMEHeHue. [leicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHu3M 4ejoBeka. BaxHeilmme XIopuabl U HX
HAaXO0XKJIEHUE B MIPUPOJIE.

O6mras xapaktepuctuka daeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (PU3MYECKHUe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XuMUuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucimoTta, (QuU3HYECKHE W XHMHUYSCKHE CBOHCTBa (0OmME  Kak
MPEACTaBUTENSI KJlacca KHUCIOT | crenuduueckue). XUMHUYECKUE PEaKIuH,
JeXalliie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KucaoTel. ColnM CEpHOU KUCIIOTHI, KAUECTBEHHAS PEAKLINS HA



cynbdar-uoH. Haxoxaenue ceppl u €€ COCOUHEHHN B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMICH cpefbl COCNUMHEHUSIMU cepbl (KHCIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CLIOCOOBI €r0 MPEAOTBPALLEHUS.

OO6mias xapakTtepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHHUsS. A30T, paclpocTpaHEHUE B MPHUPOJIE,
¢usnyeckue U xumMu4yeckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €TO
¢usnyecKkue 1 XUMUYECKHE CBOMCTBA, MOJydeHne U mpuMeHenue. Conu aMMOHUS,
ux pU3NYEeCKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJOTa, €€ MOoJydeHue, PU3nyecKkue U XUMHUUYECKHUE
cBOlicTBa (00mME KakK TPEACTABUTENS Kiacca KHCIOT W CHEIU(UUYECKHe).
Ucnonb3oBaHne HUTPATOB U COJEH AaMMOHUS B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHnii. XUMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMUA a30Ta
(KUCTIOTHBIE JOXKIM, 3arps3HEHUE BO3JyXa, MOYBBI U BOAoEMOB). Docdop,
ajutoTpornHele Mogudukamuu docdopa, GU3NUECKUE U XUMUYECKHUE CBOMCTBA.
Oxkcup dochopa (V) u docdopnas kuciora, Guanyeckue 1 XUMUUECKUE CBOMCTRA,
noxydyeHue. Mcnonp3oBanre pocaToB B KAUECTBE MUHEPATIbHBIX YI00PEHHIA.

O6mras xapaktepuctuka 37aeMeHTOB [VA-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTEMEHH  OKHUCJIEHUA.  YIJIEpOJ,  aJUIOTPOIHBIE
MOJU(UKALIUKA, PACIPOCTPaHEHUE B TpHUpoAe, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepoaa B npuponae. OKCUIbl yriiepoaa, ux
dbu3nyeckre W XUMUYECKHE CBOMCTBA, JCHCTBHUE Ha J>KHUBBIE OPraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MNpPOOJIEMbl, CBSA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rmo0anbHOTO TMOTEIJICHHUS KIUMaTa, MMapHUKOBBIM
addekT. YroapHas KUcaoTa U €€ coaM, X (GU3NIeCKHe M XMMHUYCCKHE CBONCTBA,
noinyyeHue u npumeHeHue. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne kKapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIUIEHHOCTH U CEJIbCKOM
XO351CTBE.

[TepBoHauanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHMUSIX
yraepoja (MeTaH, 3TaH, 3THIIEH, alleTUJIEH, 3TAHOJ, TTIMLUEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie MCTOYHUKH YTIJIEBOAOPOJAOB (yroyib, TNPUPOIHBIN Ta3, HePTh),
NPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTne 0 OMOTOTUYECKN BAXKHBIX BEIIECTBAX: KHUPAX, OEIKaxX, yriaeBoJgax — U UX
poJii B KU3HM 4YeloBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTUHEHUH.

Kpemuwmii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TMOJyYeHUE U
npuMmenenue. CoeauHeHuss KpemHHst B mpupozae. OOmiue mnpeacTtaBieHus 00
okcune kpemuus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeiIe CTpouTeNbHbIE MaTepualibl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6e30macHOro MCHOIb30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B IIOBCETHEBHOMN KU3HHU.

Xumuyueckuit IKcnepumenm:

U3y4eHUEe 00pa3l0B HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEaKIMM Ha XJIOPUI-UOHBI U HAOJIIOJIEHUE TPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpakaroume (U3NUECKUe W XUMHYECKHE CBOWCTBA
TAJIOT€HOB M HX COEAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJIOpUIOB (TaJOTCHHUIIOB), O3HAKOMJICHHE C
oOpasmyamMu  ceppl W €€  COCAMHEHHAMH  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJICOMAaTEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUS caxapa MoJ JeHCTBHEM
KOHILICHTPUPOBAHHOM CEPHOW  KHCIJIOTBI, HW3yYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIOTHI, IPOBEICHUE KAUECTBEHHOM peakuu Ha Cynb(aT-
HMOH U HaOJIOJeHUE IMpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBamMM a3oTa, Qocdopa U UX COeAUHEHUH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA, TOIyYCHHE,
coOWpaHue, pacno3HaBaHME U H3YyYEHUE CBOWMCTB aMMHAaKa, [POBEACHHE
KAueCTBEHHBIX PEAKIUN HA MOH aMMOHHS M (ocaT-UOH U U3yUYEHUE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJAECUCTBUE KOHLIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YECHHE MOZEIEN
KpUCTAJUIMYECKUX PEmETOK anMasa, rpadura, (QyjuiepeHa, O3HAaKOMIIEHHE C
MPOLIECCOM  aJCcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOrasa, MoJIyueHHe, COOMpaHue, pacro3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KAaUueCTBEHHBIX peaklUui Ha KapOOHAT U
CUJIMKAT-UOHBl W W3y4YEHUE I[PU3HAKOB MX NPOTEKAaHUs, O3HAKOMIICHHE C
MPOAYKUMEW CWIMKATHOW HPOMBIIIJIEHHOCTH, PEUIEHNE OSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «Baxknenume HeMeTaIbl ¥ UX COCTUHEHUSY.

MeTtaJuibl M MX COEIMHEHHUS

OOmas XxapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumuyeckux asnemeHto /[l .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTandeckasl CBs3b U
METAJUINYECKasl ~ KPUCTAJUIMYECKAs]  PEIIETKa.  JJIEKTPOXUMHUYECKHH Pl
HarpspbKeHn MeTtauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl MOdy4YeHus: MeTamioB. [IoHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CHocoObl 3alUThl MX OT Koppo3uu. CmaBbl (CTajgb, YYTyH, IIOPATIOMUHUIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{enounbie MeTauibl: noynoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
aneMmeHToB . M. MenzeneeBa, CTpOeHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyueckre U XMMUYECKHEe CBOWMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U



TUOPOKCUABI HATpusd MW KanudA. [IpuMeHeHne mEenouYHbIX METAUIOB U UX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METaUIbl MAarHuidi M KaJblMH: IIOJIO)KEHHE B
[lepuomnueckon cucreme xumudeckux sneMmeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHHE B pupoje. Pu3ndeckne 1 XMMHUYECKUE CBOMCTBA MarHus
U Kanbluda. Baxuelmne coenuHEHUsT Kaiablus (OKCUZ, THUIPOKCHI, COJIH).
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHHS.

AJfoMHHUN: TIoJ10)keHue B [leproinueckoil CuCTeMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aTtOoMUHUS. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCHIA
aJIIOMMHMUS.

Kenezo: nonoxenne B lleproanueckon cUCTEME XUMUYECKUX IIEMEHTOB /JI.
. MengeneeBa, CTpoeHHWE arTroMa, HaxXOXJAEHHWE B Tmpuponac. DPuszndeckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIPOKCHU bl U conr kenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuit IKCnepumMeHm:

O3HAaKOMJICHHE ¢ oO0pa3laMd METAIOB U CIUIABOB, UX (PU3HUYECKUMH
CBOWMCTBAMH, H3Y4YE€HHE  PE3YJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXKHO HCIOJBb30BAaHHUE BHUACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MpOIlECCa TOPEHUS Kelie3a B KUCIOPOIE
(BOBMOXXHO  WCIOJIb30BaHHE  BHJCOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMK HA MOHBI: MarHus, KaJIbIHs, aTIOMAHUA, [IMHKA, KEJe3a
(I1) u xenesa (II1), menu (II), HaGMOIEHHE U OTIMCAHUE MTPOIECCOB OKPAIINBAHUS
IJJAMEHU WOHAaMU HaTpHs, Kaaus U Kajdblus (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y THAPOKCHUJA [MHKA, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHenime
METaJlJIbl ¥ UX COCIMHCHUS.

XHUMHUS U OKPY/KAKOIIAs cCpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJIOBeKa. bezomacHoe
HCTIOJb30BaHKE BEIIECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momolb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroueh cpenbl (mpenesibHas AOMyCcThMast
KOHIleHTpanus BemiecTs, aaiee — [1JIK). Poyib xuMum B penieHun 3KOJIOTHUECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIUMEPHBIC
MaTepHabl).

Meostcnpeomemmuuwie ceazu



Peanuzanus MeXNnpeaMeTHBIX CBS3€d NpH W3YYeHUHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHHE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATUHN, SBISIOMINXCS CUCTEMHBIMU JIJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OO01re ecTeCTBEeHHO-HAyUYHbIE MOHSATHSA: HAy4dHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccu(UKausg, TEPUOANYHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIHPOBAHUE, W3MEPEHUE, MOJCIb, SBJICHUE, MAPHUKOBBIMI
s dexT, TEXHOTOTHSI, MaTePHAITHI.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU]I,
M30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYCCKUN 3apsij, MPOBOIHUKH,
MOJYTIPOBOJHUKHY, JTUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHHE BEILIECTBA, Ta3, paCTBOP, PACTBOPUMOCTH, KPUCTAIINYECKAs
peméTKa, CIUIaBbl, (PU3MYCCKUE BEIMYWHBI, SIUHUIIEI MU3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocuntes, npixanue, Omocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI00pEHHUSI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MuHEpasbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE UCKOTIaeMbI€, TOTUIUBO, BOJTHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHUSI XMMHHM B €IUHCTBE y4EeOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH, MPUHSTHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COIMATMU3AIUN O0YHAIOIITUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TFOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAlUM W
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpHOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHMOpMaiuen o
MEePEOBbIX JIOCTMKEHHMSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpaA U OOIIECTBA;

2) TPaKIAHCKOTO BOCIIHTAHMSI:

NPEACTAaBICHUS O COLMAIBHBIX HOPMAaX M TMpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-HMCCNEAOBATEIbCKOM, TBOPUECKOW W JOPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MACSTENBHOCTU MPHU
BBITIOJTHEHUM Y4YeOHBIX, TIO3HABATEJbHBIX 3a/7a4, BBIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIECCe OTOM Y4eOHOW JEesATENHHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEICHUE M IIOCTYNKH CBOMX TOBapUIIEH C TO3UIUU
HPABCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIIOIIME
OCHOBY JJI TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MNPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHWM IO
XUMUU, HEOOXOJMMBIC JJIsi OOBSACHEHHUS HAOJIOJAeMBbIX IMPOIECCOB M SBJICHUM,
MO03HABATENbHON, MH()OPMAIMOHHOW W YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSTEILHON padOThl ¢ yUeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpEACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTHh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U ypOBHS OOy4YeHUS B
JlajabHEHIIeM;

4) opmMupoBaHusi KyJbTYPbl 310POBbS:

OCO3HaHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTHUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIOICHUST TpaBWi OE30MacHOCTH TPU  OOpalleHHH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HHU;

5) Tpy1oBOro BOCHHTAHMS:

MHTEPEC K MPaKTUUYECKOMY M3yUEHUIO TTpodeccuil u Tpylia pa3inyHOTO PO/,
YBAXKEHHE K TPYAy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBINM BBIOOD
WMHJIUBUAYAJIbHOU TPAEKTOPUU MPOJOIIKEHUS 00pa30BaHUs C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
YCHEIHOW TPO(PEeCCHOHATBHOMN NeATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIaliTUPOBATHCS B MPOhEeCCUOHATIBLHOM CpejIe;

6) IKOJIOrHYEeCKOT0 BOCIIMTAHMS:

AKOJIOTMYECKU 1I€IeCO00pa3HOe OTHOUIEHWE K MPUPOJIE€ KaK HCTOYHHKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHMUs, TIOHUMAHUE LIEHHOCTH 3J0POBOr0 H
O6e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3NYeCKOMY M TICUXWYECKOMY 3J0POBbIO, OCO3HAHHWE LIEHHOCTH COOIIOACHUS
MpaBuJjI 0€30MACHOTO MOBEIEHU MPU PabOTe C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYECHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, IS NTOBBILICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHHA TIJIOOAJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHLHOM,
KOMMYHHMKATUBHOW U COLUAJIBHOMN ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMuUpOBaHUSI MHPOBO33pEHMS OOIEHAy4YHbIE TIOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHWM U3 ITHX MPEAMETOB (DOPMHUPOBATH MPENCTABICHUE O IEIOCTHOMN



HAay4YHOW KapTHUHE MHPA, U YHUBEpCAIbHbIC yueOHbIC NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpble 0O0OecrneuynBaOT (popMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHHUIO W OCYIIIECTBJICHHUIO Y4eOHOMH
NESTETHHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS

Ba3oBble Jiornueckue JeicTBHA:

YMEHHUSl MCMOJb30BaTh NPHUEMBI JIOTHUYECKOTO MBIIIIEHUS MNPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIICTSATH MX XapaKTEepHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C NIPYTMMH TOHSITHSIMH), HCIIOIH30BATH
MOHSATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIIMM XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMH H3YYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHITh B TMPOIECCe IO3HAHMS TMOHATUA (TPEIMETHhIE W
MeTarpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIIN, UCTIONb3YEMbIE B XUMHUH,
MpeoOpa30BEIBATh MIMPOKO MPUMEHSIEMBIC B XHMHUH MOJICTBHBIC MPEICTABICHUSI —
XUMUYECKUN 3HaK (CMMBOJ »JJIEMEHTa), XUMHUuYecKkas ¢opmysia U YypaBHEHHUE
XUMHUYECKON peaKkIuu — IMpU pelIeHUU yueOHO-TI03HAaBaTEIbHBIX 3a/lay, C Y4ETOM
ATUX MOJICNIbHBIX TPEJICTABICHUN BBISBISTH M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKN U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIUH,
BBISBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YUAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble ucciie1oBaTeIbCKUe 1eCTBUSA:

YMEHHUE HCIOIh30BaTh IMOCTABJICHHBIE BOIPOCHl B KauyeCTBE HHCTPYMEHTA
MMO3HAHMS, a TAaKXe B KA4eCTBE OCHOBHI i1 (DOPMHPOBAHUS THIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOpPETEHUE OIbITa MO TUJIAHUPOBAHWIO, OPTaHMW3AllMd W TIPOBEICHUIO
YYEHUYECKUX OSKCIIEPUMEHTOB, YMEHHE HaOJoAaTh 3a XOJOM IMpolecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3yibTar, (OpPMYyIUpPOBaTh 000OIICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISITh OTUYET
0 MPOJIeTIaHHOM padoTe.

PabGora ¢c unopmanueii:

yMCHHE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS, MTOJYyIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAsT  JIUTEpaTypa XHMHYECKOTO COJEP)KaHHs, CIPABOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh NPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lUYHbIE METOJBl U 3aMpOChl MPU MOUCKE M OTOOpE
MHPOpMAIMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIOJIHEHUS
y4eOHBIX M TIO3HABATENbHBIX 3aj[au ONpeneIEHHOrO THIIA, MPUOOPETEHHE OTbITa B
00JJaCTH  UCHOJIB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHHE KYJBTYpOH aKTUBHOI'O MCIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (pOpMY MpeacTaBiIeHUs. HHPOPMALUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4d  HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu opmMaMu rpaduku 1 UX KOMOMHAIUSIMUY;

YMEHUE UCIOJNb30BaTh W AHAJIM3UPOBaTh B IIpolecce Y4YEOHOW U
UCCIIEIOBATEIbCKON NIEATENbHOCTH MH()OPMALMIO O BIMSHUM IPOMBIIIJIEHHOCTH,
CENIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPYKAIOIIEW INPUPOIHOM
Cpensl.

KoMMyHHKATHBHBIE YHHBepPCAJIbHBbIC y4eOHbIC ACHCTBHA:

YMEHHs 3a/laBaTh BONPOCHl (B XOA€ Juajiora W (MJIM) JTUCKYCCHM) IIO
cyumiecTBy  oOcyxJaeMoll  TeMbl, (GOpMYyJIHpPOBaTb CBOM  INPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IIPEIIOKECHHON 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYECHHbIE  pE3yJbTaTbl  ITO3HABATEJIBHON
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTAX; JEJaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOTO OIbITa,
71a00paToOpHOM pabOTHI MO UCCIIECIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W UCCJEAOBATEIbCKOW  JIEATEIbHOCTH  MpPU  PEUICHUH
BO3HUKAIOIIMX NPoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3unuil (00cyxeHusi, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAHHALIUSA
COBMECTHBIX JEHWCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIC YHMBeEpCaIbHbIC Y4eOHbIE 1eCTBHUSA:

YMEHUE CaMOCTOSITENIBHO ONPENENATh LEIU ACATEIbHOCTH, ILIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesITeIbHOCTD, BBIOUpATh Hanbosiee d3(pPeKkTUuBHBIC CIIOCOOBI pelleHns YIeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITENBHO COCTaBIATH WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JEWCTBUM IIPU BBINOJHEHUM 3aJaHUA C  Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM NENH, YMEHHE
HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMbI€ B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJdbTaTOB 10 OCBOEHHUIO 00S3aTENBLHOTO
collepKaHUs, YCTAHOBJEHHOTO JaHHOW (enepanbHO padoyell IporpaMmoi,
BBIICJIAIOT: OCBOCHHbIE OOYYAIOIIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CHOCOOBI



neucTBul, crenuduueckue IS TPEeIMETHONM 00macTh  «XUMHUS», BUIBI
NEATEIBHOCTH 10  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEPHpETAInH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUsX.

K xonity oOydenns B 8 kiacce mpeIMETHBIC PE3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMCHHUIA:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN HJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs U HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIpHAs Macca,
MaccoBas 10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb
OKHUCIICHHS, XMUMHUYECKasi peakius, KiacCupUKalus peakluuil: peakiuu
COCMHEHHUS, PEAKIMU PaA3JIOKEHUS, PEAKIUH 3aMEIICHUS, pPEeaKIuu
oOMeHa, 9K30- U IHIOTEPMHUUECKUE PEAKIUH, TEIUIOBOM 3PdeKT peakuuu,
AIpO aToMa, DJIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHASI U HEMOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, UOH, KaTUOH, aHWOH, PacTBOP, MaccoBasi J0Jisl BElEeCTBa
(TIpolieHTHAsI KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSTH 3TU HOHITHUS [IPU OITMCAHUH BEUIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BAaTh XUMHUUYECKYID CHUMBOJIUKY JUIsI COCTaBJICHUS (PopMyJ
BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINH;

e OMNpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIICGHHS  DJIEMEHTOB B  OMHApHBIX  COCJAMHECHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIAcCy COCIMHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT M HOHHAs) B
HEOPTraHUYECKUX COCANHEHUSIX;

e packpeiBatb cmbica [lepuogmueckoro 3akona J[. WM. Menxaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX ToyiokeHusl B llepumomnueckoi cucreme,
3aKOHOB COXPaHEHHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;

e OINUCHIBATH W XapakTepu3oBaTh TabmuuHyio (opmy Ilepuogudeckoit
CUCTEMbl XHMHYECKHX DJEMEHTOB: pa3jinyaTh TOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OoJIbIlINEe TIEPUOJBI, COOTHOCHUTH O00O3HAYEHHUS, KOTOpbIE HMEKOTCS B
tabnune «llepuomnueckass cuctemMa Xumudeckux osnemento J[. .
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sipa, OOIIee YHCIIO JIEKTPOHOB
U pacIpeIeICHHE UX 110 SJICKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XMMHUUYECKHE SJIEMEHTHI, HEOPTaHUUECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, 110 TETIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE TIPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4YE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKUX TMpEeBpallecHUd B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIHO — MaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOIO »JJIEMEHTa 1Mo QopMmyiie
COEAMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
110 YpPaBHEHUIO XUMHUYECKOUN peaKiuu;

MIPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIHHON NESITEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CUCTEMATHU3AIMIO, KIAacCHU(UKAIUIO,
BBISIBIICHUE MPUYUHHO--CIICACTBEHHBIX CBA3EH — JJIsl M3Y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHBbIE METO]IbI
MO3HAHUS — HaONIOJEHUE, WU3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peabHBIN ¥ MBICJICHHBIN);

cledoBaTh  MpaBWIaM  TOJIb30BaHUS ~ XMUMHUYECKOW  MOCYIoll |
1abopaTOpHBIM  O0OpPYIOBaHMEM, a TaKkKe IMpaBujaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUUM C MHCTPYKIUSIMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XMMUYECKHX ONBITOB M0 TOJYYEHUID U COOMpaHHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOJAa W KHUCJIOPOJA), HPUTOTOBIICHUIO
pPAaCTBOPOB C OMNPEAECITEHHOM MAacCOBOW J0JIEH PacTBOPEHHOIO BENIECTBA,
IUTAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 UHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 Kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX NOHATHUN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKiusi, XUMUYECKas CBA3b, TEIJIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, J3JIEKTPOIUTUYECKAS IUCCOLMALUA, PEAKUUA HOHHOIO
oOMeHa, KaTaau3aTop, XUMUIECKOe PaBHOBECUE, OOpATUMbIE U



HEOOpaTUMbIE pEaKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHME M  BOCCTAaHOBIICHHE,
ajmoTponus, aMm(pOTEepHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
METAJJIMYecKas), KpUCTAUIMYECKass pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEaKUHUH, TMPEIETbHO JOMyCTHMAas
koHneHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH HOHSTHUS MIPU ONIMCAHUH BEUIECTB U WX MPEBPALICHUN;
WCIIOJIh30BaTh XUMUYECKYI0O CHUMBOJIMKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIU;

ONPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MNPUHAIJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHMH Mo (opMyliaMm, BUJ XUMHYECKOU
CBs3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMmyJsie, XapakTep cCpeabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBate cMbich llepuommnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TOHMMAaHUE: OMNHCHIBATh M XapaKTEPU30BaATh
tabnuunyto (popmy Ilepronnueckoil CUCTEMBl XUMHUUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas moarpynna (A-rpymmna)» u «moOodHas
noarpymnmna (b-rpymma)», manbie U OOJBIINE TEPUOIBI, COOTHOCUTH
0003HAYCHUS, KOTOpPhIE HMEIOTCA B TCPUOJMYECKON TabmmIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsAja  sapa, oOOIlee YHCIO DJIEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB U UX COCAMHEHUN B
npejenax MajiblX IEepUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBaTh) OOIMIME M CHEeUU(PUUYSCKHE XUMUUYECKHE
CBOMCTBA MPOCTBIX MW CIOXHBIX BEIIECTB, MOATBEPXKAasi OINUCAHUE
MpUMEpaMl MOJIEKYJSIPHBIX ¥ HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIUM;

COCTaBJISITh YPABHEHUSI DICKTPOJMTUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0OYEN U COJIEH, TIOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHEHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXKy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OaaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKAHUS XMUMHYECKHX IIPEBpaIlleHUd B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCHUTEIBHYI0 MOJICKYJISIPHYIO H  MOJIAPHYIO ~ MacChl
BEIIECTB, MAaCCOBYIO JOJIF0 XHWMHYECKOTO »JJIeMEeHTa 10 (opmyIe
COCMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PacUEThHI
110 YPAaBHEHUIO XUMUYECKOU pEaKInu;

coOiofaTh  TMpaBWiIa  MOJb30BAaHUS ~ XMUMHUYECKOW  MOCYIO0M u
na0opaTopHbIM  00Opy/IOBaHUEM, a TakKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TI0 BBIOJHEHHUIO
Ja00PATOPHBIX XMMHYECKHX OIBITOB 110 TOJIYYCHHI0O U COOHUPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M yTIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIOIMINEC KAdeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, kKapOoHar-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHI-HOHBHI,
KaTHOHBl aMMOHMSI M HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaxX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITUTEIILHON ACATEIHPHOCTH — aHAIN3
W CHHTE3, CpaBHEHHE, OOO0OIIECHUEe, CHUCTeMaTU3alI0, BbBISBICHUE
NPUIMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHHUS CBOWCTB BEIISCTB M
XUMHUUYECKUX peaKIuid, eCTECTBEHHO-HAYyYHbIE METOJbl TIO3HAHHS —
HaOIIOZICHUE, W3MEPCHHE, MOJICITUPOBAHHUE, DKCIIEPUMEHT (pCaIbHBIA H
MBICIICHHBIN ).



TEMATHYECKOE INVIAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3uesnoB u dueKTpoHHbIE (IU(PPOBHIE)
KonTtposabubie IIpakTH4yeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHSA
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubmmotexa [JOK

' IIPAKTUYECKOM JEATENBHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xumMudeckue 15 1 bu6nmmorexa [JOK

' peakuu https://m.edsoo.ru/7f41837¢c

Htoro no pazaeny 20

Pa3nen 2. BaxHeiimme npeacTaBuTe I HEOPraHUYECKHX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubmuorexa LIOK

' 00 oKcuIax https://m.eds00.ru/7f41837c
29 Bonopoa.Ilonstue o kuciorax 8 1 bubmmoreka [IOK

' H COJISX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa LIOK

' OCHOBaHMSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 11 1 1 bubnuorexa [JOK

' HEOPTaHUYECKUX COCTUHEHU N https://m.edso00.ru/7f41837c

Hroro 1o pa3nerny 30

Pa3nean 3. Ilepuoguuecknii 3akoH u Illepnonnyeckas cucrema xummuiyeckux 3jaeMeHToB . U. MengesieeBa. CTpoeHune aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/lTe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie peamn/m



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

Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bu6mmotexa LIOK
XUMHUYECKHX 3J1IeMeHTOB /1. M. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMuuecKast CBS3b. BuGorexa LIOK

32 OxicImTenbHo- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJILHBIC PEaKIIUN

bu6mmorexa [JOK
Hroro no pasaexty 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa IOK
https://m.edso0.ru/7f41837¢
OBLIEE KOJIMYECTBO HACOB I10 68

[TPO'PAMME



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

9 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
HauMenoBaHue pa3ieioB 1 TeM uugpoBbie
Ne i/m P Kontposbnbie | IIpakTnyeckne (uidpp )
NMPOrpaMmblI Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchl
Paznen 1. BemecTBO M XMMHYeCKHeE PeaKIUH
11 [ToBTrOpenue u yriybiaeHne 3HaHHUHA 5 1 bubnuorexa IIOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Ki1acca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [IOK
' peakiuii https:/m.eds00.ru/7f41a636
13 DIIEKTPOIUTAYECKAST TUCCOIHAITHS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPax https://m.edso0.ru/7f41a636
Htoro no pa3aeny 17
Paszgea 2. Hemera/iibl 1 MX COeIMHEHUS
21 OO11ast XapaKTepPUCTUKA XUMHUECKUX 4 1 bubnnoreka LIOK
' anemeHToB VIIA-rpynnel. ["amorensr https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' pymHisL. 6P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pocdop 1 ux 7 1 bubmmorexa [IOK
' ' ’ P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTeprucTUKa XUMHUIECKIX
2.4 as1eMeHTOB IVA-rpymnnel. Yriepoa u 8 1 2 Bubmuorexa [IOK
' . PYIHEL P https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COSTHHCHUS
Hroro 1o pa3neny 25



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

Paszaea 3. Meraibl M MX COeIMHEHUS

. bubmmoreka [JOK
31 Obuue CBOHCTEA METAIIOR 4 https://m.eds00.ru/7f41a636
. bub6mmorexa [JOK
3.2 Baxneiime MeTanibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kamomas cpeia
bubnuorexa [IOK
4.1 BemiectBa 1 MaTepualibl B )KU3HU Y€JIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro o pasnery 3
PesepBHOE BpeMst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

MNOYPOYHOE IIJIAHUPOBAHMUE

8 KIIACC
Kosmn4yecTBO 4acon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi 00pasoBaTeJbHbIC
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Postb XMMUY B )KU3HU 1 bubanoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX TIO3HAHUS B XUMUU 1 buGmorexa [OK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnmoreka [JOK
oOparteHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 Yucreie BemecTBa 1 cMech. CriocoObl 1 bubnuoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2
5 «lfas eJIeHHE cieceﬁ (Ha mpumepe 1 1 bubmorexa IIOK
A . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH IOBApEHHOU COJIN)»
bu6nmmorexa [JOK
A 1
y TOMBIL H MOTICRY B! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnnoreka [JOK
(cMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 crnoXkHBIE BELIECTBA 1 bubmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa [10

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSHCTBA COCTaBa BEIICCTB.

bubnnorexa IIOK

10 Xumnueckasi hpopmyna. BageHTHOCTH
Popay https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHas MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO bubnnorexa IIOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 Konuuectro BemiecTBa. MoJib. bubmuortexa [JOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 Du3nyeCcKue U XUMUYECKUE IBJICHUS. bubnuoreka [IOK
XuMmuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBus IPOTEKaHUS bubnuorexa LIOK
XAMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BEIIECTBA [10 YPABHEHUSIM XUMUYECKIX Bubmorexa IIOK
. P https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanms XuMuueckux peakiui
18 (coenMHEHUs, Pa3I0KEHHS Bubmorexa IIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IIeHne u bubmmorexa [IOK
' Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponsHas padora Nel o Teme bu6mmoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKIIMN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubmuoreka [IOK

Bo3nyxa. Kucnopog — anemeHTt u

https://m.edsoo.ru/ff0d448e
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npocToe BemecTBo. O30H

duznueckre 1 XMMHUYECKUE CBOMCTBA

22 KHUCI0poJa (peakimy OKUCICHUS bubmorexa [OK
poAa P : https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOYy4eHUs KHCIOpOoia B
23 naboparopun I{ i OMLIIJ_UIGHI;IOI([)TI/I buomorexa LIOK
PATOPHIH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TeroBoii 3 PeKT XUMUIECKOI
24 peaKiuy, NOHATHE O bubnuorexa LIOK
TEPMOXHMMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTCPMUYCCKHIX PEAKITUIX
TorumBo (HePTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(]13)03 yra CIOCOOBI zro bubmmorexa IOK
P X8, https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[TpakTiueckas pabota Ne 3 mo Teme
26 «ITomyuenue u cobupaHue KHUCIOpoa bubmmorexa [TOK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
97 Bonxopon — anemeHT u mpocToe bubmuorexa LIOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKre 1 XUMHYECKUE CBOMCTBA bu6mmorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTAX U COJIAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl moTy4eHus BOI0po/ia B bubmuoreka LIOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme
bu6nunorexa [JOK
31 «ITomyuenue u cobupanue Bogopo/a,

W3Yy4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHbliii 00bEM ra3oB. 3aKoH

bu6mmorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0bEma, KoTndecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruunciennst 005EMOB Ta30B 110
34 ABHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P N P . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnuoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsarue 06 bubnuoreka [IOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacbieHHbIe
37 Y HCHACBHIIIIEHHBIC pacTBOPBI. MaccoBas bubmmorexa [IOK
' https://m.edsoo.ru/ffod5b40
JIOJISI BEIIIECTBA B pacTBOPE
[TpakTiueckas padota Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOpOB C bubmuorexa LIOK
OIpEIEIEHHON MaCCOBOM 10JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 Konrtponsnas pabora Ne2 o reme bubmuoreka LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Knaccudukarus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenune 1 XUMHUYECKHE CBOMCTBA
41 Kucn};qTme OCHOBHBIX U aM(pOTEpHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: COCTaB, KIIacCU(PUKAIINA, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonmydyenune u XUMUYECKUE CBOMCTBA

bu6mmorexa [JOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6mmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YeCKHre CBOMCTBA bubnnoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 c ocoé ! l([) )e Z(F:)K e brbmmorexa LLOK
I bl IIOJIYYECHUS, XUMUYCCKH
. ya https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTueckast padora Ne 6. Pemenue
47 AKCTIICPUMEHTAIBHBIX 3a7a4 110 TEME bu6nmorexa [JOK
«OCHOBHBIE KJIacChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 ['eneTndeckas CBsI3b MEXY KJlacCaMU bubnuorexa LIOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bubnuoreka [IOK
49 O0001IcHNE U CUCTEMATH3aIIM 3HAHUH
B t https://m.edsoo.ru/00ad9ch?2
KonTponbHas padora Ne3 mo teme
50 "OCH(I:))BHI)IC Knr;ccm HEOPraHUYECKHUX bubmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COCUHCHUI
IlepBoie MONMBITKN KiIacCUDUKAIIIT
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB 1('1[)0Hﬂ:14e 0 bubmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX YJIEMEHTOB
IIepuoanueckuii 3aKOH U
pHOA bubnuorexa [JOK
52 [Tepuoanueckas cucteMma XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHaeneeBa
bu6nunorexa [JOK
53 [leproapl, rpynmsl, IOATPYIIIEI i

https://m.edsoo.ru/00ada52¢
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Crpoenne atomoB. CocTaB aTOMHBIX

bu6mmorexa [JOK

>4 anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. bubmmoreka [JOK
55 aToMoB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJIOKEHUIO B bubmmoreka [JOK
[Tepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnuorexa LIOK
MenpeneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEKTPOOTPHUIIATEILHOCTH aTOMOB bubnnoreka [IOK
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnast xumMu4deckas CBs3b bubmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas bubmuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENOsApHAs XUMUYECKas bubnnoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmmorexa [JOK
62 CTereHs OKHCIICHs https://m.edsoo.ru/00adae28
63 OKHUCIHTEITbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peaxiuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTENN bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponsHas pabora Ned o Teme bubmuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XUMHYECKasi CBA3b)»

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

66 PezepBublii ypok. O0001IeHIE 1 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
67 Pezepauslii ypok. O6001meHue 1 1 bubnuorexa IIOK
cucTeMaru3anus 3HaHUM https://m.edsoo.ru/00ad9ch2
68 Pezepauslii ypok. O6001meHue u 1 bu6mmoteka LIOK
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBTIO 68

[TPO'PAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoTshI
pecypcbl
[Iepnonrueckuit 3aK0H.

1 [lepuoauueckast cucrema 1 bu6mmotexa LIOK
XUMHYECKHUX 3eMeHTOB /1. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUUYECKHUX AIIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NEPUOIOB

3 Kitaccudukarus 1 HOMeHKIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bu bl XuMHYECKOM CBSI3U U TUITBI 1 bubnuoreka [IOK
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca»

6 Knaccudukamnms xumuaeckux 1 bubnnoreka [{OK
PEAKIHI 11O pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOUN

bu6mmorexa [JOK
7 peakuuu. [ToHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
FeTEPOre€HHBIX PEAKLIUIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
but6mmoreka [JOK
8 ®DaKTOpbI, BIUSIOMIAE HA CKOPOCTh 1

XUMHYECKOM PCaKIU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHA

OKHCINTEIFHO-BOCCTAHOBUTEILHBIC

bubnuorexa IIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IeKTPOIUTUUECKON
10 I/ICEO nua I/II/IpCI/IJIBHBIe U ciadble bubmorexa HOK
A A https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 Hounurle ypaBHEHUS peaKIlnil Bubmrorexa HOK
yp peartl https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE NIPEACTaBICHUN buGnnorexa [IOK
pe https://m.eds00.ru/00add5d8
00 3JIEKTPOIMTUICCKOM JTUCCOIMAITTT
XUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IpeacTaBlIEHUI 00 bubnnorexa [IOK
pest . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON TUCCOIUAIIAN
14 [TousTHE O TUAPOIIN3E COJIEH bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O0o001eHNe U CUCTEMAaTH3AITHS bubnuoreka [JOK
3HaHuH https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pernrenne sxcnepuMeHTaAILHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTpoabnas padorta Ne2 o Teme
17 «IINEKTPOIUTUYECKAST JUCCOIINAIINS Bubmorexa IIOK
p g HHATHL https://m.edsoo.ru/00addecO
XYUMUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapakKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IT-IGCKI:/Ie CBI:)P'ICTBa Ha IIpUMeEpE bubmrorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. ComnsiHasi KUCIOTA, bu6mmoreka [IOK
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XUMHUYECKUE CBOICTBA, MOJTyYECHUE,

https://m.edsoo.ru/00ade104

npUMEHEHHE
[TpakTrueckas padora Ne 2 mo reme
20 «IIomyueHune COIAHON KUCIOTBI brbmmorexa LIOK
N . ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Brruncrienus no ypaBHeHUsIM
21 XUMHYECKUX pealz’]fl/lf/'l, €CJIM OIVH U3 brbmmorexa LIOK
https://m.edso0.ru/00ade488
pEareHToB JaH B U30BITKE
99 OO0m1as xapaKTepUCTHKA HJIEMEHTOB bubnnoreka [IOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbsie MOAU(DUKAIIUN CEpHI.
93 Haxoxnenue cepbl U €€ coeIMHEHU bu6nunorexa [JOK
B IIpupoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOCHHE, bubnnoreka [IOK
bu3nUecKre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 du3nUecKue 1 XMuMHUYECKHE CBOMCTBA, bubmmorexa [IOK
https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE peaKIiy, JexKallue B
OCHOBE MPOMBIIIIJIEHHOT0 crocoba
26 MOJIyYEHUS CEPHOM KUCIIOTHI. bu6muoreka LIOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaOILEN Cpeibl COETUHEHUSIMU
cepbl
97 Brruncnenne MaccoBOM 40U BBIX0OIA bu6nunorexa [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubmuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynsl. A30T, paclipoCTpaHEHUE
B IIpupo/e, Gpu3ndeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHuak, ero puznueckue u

bubnnorexa IIOK

29 XHMHYECKHE CBOMCTBA, IIOTyUYCHUE U
e https://m.eds00.ru/00adf004
IIPUMEHEHHUE
[Tpaktrueckas padora Ne 3 mo Teme
30 «[TonyueHre aMMHaKa, U3y4eHUe ero bubmorexa [OK
o St https://m.eds00.ru/00adf180
CBOMCTB)

31 A30THas KUCIIOTa, €€ PU3NYECKUE U bubnuorexa LIOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHSI B Ka4eCTBE MUHEPATbHBIX

32 noopennii. XuMHUUECKOe bubmmorexa [IOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYKAIOIICH CPeJIbl
COCIMHEHHUSIMHU a30Ta
®dochop. Oxcun dhochopa (V) u

33 q)oc;)o pHafl Kncig)Ta (ﬁmpsw({ezKHe u brbmmorexa TIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJydeHUE
Ucnonb3oBanue ¢pocdaTtos B

34 KayeCcTBE MUHEPAJIbHBIX y100peHUH. bu6muorexa LIOK
3arpsi3HeHue NPUPOAHON CPEeIb https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 pu g e (Ii))nznljiecge 1 XUMHYECKUE bubmorexa [IOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupl yriaepoja, ux Gu3ndeckue u bubnuoteka [{OK

XAMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooiIemsl,
CBsi3aHHBIE ¢ OKcuioM yriiepona (1V)

37 VYroibHasg KUCIIOTA B €€ COJIN bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 o Teme

38 "ITomyueHnune yriaekuciioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKHX BellecTBax KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
. bubnuoreka [IOK
40 KpemHuwii 1 ero coeTMHEHHS
https://m.edsoo.ru/00ae080a
[Ipaktrueckas pabora Ne 5. Perienue

41 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«Baxknaennne HeMeTaIbl ¥ UX https://m.edso0.ru/00ae0bf2
COCUHEHUS
Kontponbnas pabota Ne3 mo teme

42 «Baxnelime HeMeTamIbl U X bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCUHEHUS
OO0m1ast XapaKTepuCTUKA XUMHUYECKUX
AJIEMEHTOB — METAJIIOB.

43 MeTtamnndeckas CBsI3b U bu6nmmorexa [JOK
METAITNYECKAs! KPUCTATUTUYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBa
METAJIIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.

. bubmuoreka [IIOK

44 DIIEKTPOXUMHUUYECKUM PsiJ

HaIPSKEHUN METAJIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O061me crnocoObl MoTy4eHHs
MeTtaiuioB. CiutaBel. Berumcnenus mo

45 aBHEHUSIM XUMUYCCKUX PEAKIUI Bubmorexa IIOK
M p ’ https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
pUMECH
46 IlonsATHE O KOPPO3HUH METAJIIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bubnnorexa IIOK
47
[enourbre MeTamtb: https://m.edsoo.ru/00ae14b2
48 OKcuibl U TUIPOKCUIBI HATPUS U bubnmoreka [JOK
Kajus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENBHBIE METATLITBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiinme coeJuHEHNS KaIbIIHs bubmorexa HOK
a 1 https://m.edsoo0.ru/00ae15e8
51 O0001IeHNE B CHCTEMAaTU3alHs
3HAHHI
50 JK€cTKoCTh BOABI U CITOCOOEI e€ bu6nmmorexa [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTrueckast pabora Ne 6 mo reme
53 "YKECTKOCTh BOJBI U METOALI €€ bubnnorexa [IOK
" A A https://m.edso0.ru/00aelae8
yCTpaHEeHHs
54 N N—— bubnuorexa [JOK
https://m.edsoo0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCUIA U bubmuorexa LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso noaroreka [1O

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMIPOKCHUIBI U COJIM JKEJIe3a

bu6mmorexa [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
59 O0600111eHNE U cucTEMaTU3aLMS
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«Baxneime MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIIUM, €CIIU OJUH U3
50 peareHToB /1aH B H30BITKE WIH bu6mmoteka LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BbIX0/1a IPOJYKTa
peakuuu
61 O0600111eH1E U cucTeMaTU3aIus
3HAHUU
KonTponbnas padora Ne4 o treme
62 «BaxHelme MeTauTbl U BX
COEJITMHEHUS»
63 BemecrBa u maTepuansl B bu6mmorexa [JOK
ITOBCEIHEBHOM KU3HU YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE bu6muorexa LIOK
OKPYKarOIIE cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnu bubmuorexa LIOK
9KOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHNE U bubmuorexa LIOK
cucTeMaTtn3anus 3HaHUM https://m.eds00.ru/00ae0dOa
67 PesepBHblit ypok. O6001IeHNE U bubmuoreka [IOK
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cUCTeEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHblii ypok. O0001IEeH e 1
crucTemMaTu3auurs 3HaHU

bubnuorexa IIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOBI1O
I[TPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JId YYEHUKA

» Xumus, 8 knacc/ Pynzutuc I'.E., ®enbaman @.1°., AKioHepHOE 00111€CTBO
«M3parenscTBo «lIpocBemenue»
Xumus, 9 knace/ Pyasuruc I'.E., ®enpaman @.I°., AkiimoHepHOe 00111€CTBO

«HSI[&TCJIBCTBO ((HpOCBCHIGHI/IG»

METOINYECKUE MATEPUAJIbBI IJIAA YYUTEJIA
I"apa H. H. Xumus : ypoku B 8 kiacce : mocodue st yauTens /

H. H. I'apa.

2-e u3M., mepepad. — M. : [IpocBemienue.

I"apa H. H. Xumus : ypoku B 9 kitacce : mocodue 1yist yauTest /

H. H. I'apa. — 2-e u3n., mepepad. — M. : [Ipocsernienue,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bu6mnoreka [IOK
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