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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUsl COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl OCHOBHOTO 00mIero obpasoBanus, npenacrasieHusix B I'OC OO0, a
TakkKe Ha OCHOBE (hefepainbHON paboueil mporpaMMbl BOCHHTAHUA U C y4ETOM
KOHIIENIIMM TpPENoJaBaHusl ydeOHOro mnpeameTra «XuMus» B 00pa30oBaTeNIbHBIX
opranu3anusx Poccurickoin denepanuu.

[IporpaMmma mo XxuMuM Aa€T NPEJICTaBICHHE O LENSAX, OOIIEH CTpaTeruu
0oOy4eHHMsI, BOCIIMTAHUSA U PA3BUTHUS 00YYaIOIIUXCS CPEICTBAMH Y4E€OHOTO MpEeAMETA,
yCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpUBAET
pacupenesieHue €ro Io KjaccaM M CTPYKTYpUPOBaHHME II0 paszjieslaM U TeMaMm
IIporpamMMbl 1O  XUMHH, ONPEIAEHSICT KOJMYECTBEHHBIE U  KauyeCTBEHHBIC
XapaKTEpUCTUKN COAEPKAHUSA, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh W3yYCHUS
XUMHUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOIO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroIMXCs, OMPEEiseT BO3MOKXHOCTU
npeaMera Ui peanu3aluy  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa30BaTeNbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUsl, a TAaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4eHHs XUMHUHU HAa YPOBHE Lele n3yyeHus mpeaMera
M OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOM NEATENBHOCTH OOydYaromerocs o
OCBOEHUIO yU4E€OHOI0 COJIepP KaHUA.

3HaHWE XHMMHMH CIY)XHUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeACTaBICHU 0 MaTepUaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb
UTPalOT GOpMUPYEMbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAICHUSX SHEPTUH U
00 »HBOJIIOMU BEUIECTB B NPHUPOJAE, O IYTAX pEIIEHUs TJIOOAIbHBIX MPOOIEM
YCTOWUYHMBOTO PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MUILIEBOM U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peasin3allii BOZMOXKHOCTEH JIJIsi CaMOpa3BUTUS U POPMUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U (YyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B TPO(PECCUOHATIBHOMN eI TENbHOCTH;

3HAKOMUT CO CHeUU(UKOW HAYYHOTO MBIIUICHHUS, 3aKIaJbIBAET OCHOBBI
LEJOCTHOIO B3IJIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHble HampaBieHHs] B OOYYCHMHM XHUMHH OOECIEYMBAIOTCS CHELH(PHUKOMN
colepkaHusi ~ y4eOHOro  TpeaMeTa,  KOTOPbIA  SBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)k€HUEM 0a30BOM HAyKW XMMHH Ha ONpPEACIEHHOM JTamne €€
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO O0IEro oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl MEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPraHWYeCKOM XMMHUM UM  HEKOTOpPBIX  OTAENIBbHBIX 3HAYUMBIX  IOHSTHIA
OpraHU4eCKON XUMUU.

CrpyKTypa conep)kaHus HporpaMMbl IO XMMHMHM C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja k e€ m3yudeHuro. ConepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
IOHATHM O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATUNA O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO MPUHLUITY
IIOCJIEA0BATEIBHOIO Pa3BUTU 3HAHUKW HA OCHOBE TEOPETUYECKUX IIPEICTABICHUU
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB B pACTBOPaX.

TeopeTnueckne 3HAHUA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K IPYromy, BBINONHSS (DYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUSA M BO3MOKHOCTEW INPAKTUYECKOIO IPUMEHEHUS U IOIYYEHHS U3y4acMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XUMHHU  CIHOCOOCTBYET  (POpMUPOBAHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABIIIONIEH HAyYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOJBI, LIEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAaHHIO M METOJaM
II03HAaHUs B Hayke. M3ydenne XuMuu npoucxXoauT ¢ IPUBJICYECHUEM 3HAHUU U3 paHee
M3YYEHHBIX Y4eOHBIX TIpenMeToB: « Okpyxaromuii Mupy», «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kaacey.

[Ipu M3yyeHUn XUMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHMUS, MPAKTUYECKON NEATEITbHOCTH
YesoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgada y4yeOHOTO
npeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUNH — Ba)KHEHIINX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUM, JOCTYMHBIX 0000IIeHUN
MHUPOBO33pEHYECKOr0 XapaKkTepa, A3blka HAyKH, B IPUOOIIEHUHN K HaAyYHbIM METOJIaM
MO3HAHUS MPU U3YUYEHUU BEHIECTB U XMUMHUYECKUX peakuuil, B (GOPMUPOBAHUU U
pPa3BUTUU TMO3HABATEIbHBIX YMEHUN M UX MPUMEHEHHH B yueOHO-II03HABATEIHHON U
y4eOHO-HCCIEeIOBATENIbCKON  IeATEIbHOCTH, OCBOCHMHM TpaBWJ  0€30MacHOro
oOpallleHus ¢ BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HHU.



[Ipy m3ydyeHMH XMMHUU Ha ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMsI Ba)KHOE
3HaYeHHe MPUOOPENN TaKue IeJd, KakK:

— (¢opMupoBaHHWE HMHTEIUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO PEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaNpPaBJIEHHOCTh OOYYECHUS Ha CHCTEMaTHYECKOe MPHOOIIEeHNnEe 00ydaromMnXCs
K CaMOCTOSITENIbHOM MO3HABaTEJIbHOM JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHUA,
(bOopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreyeHue yCIOBUHM, CHOCOOCTBYIONIMX MPUOOPETEHUIO O00YYaIrOIMMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, IO3HAHMS W CAMOIO3HAHMS, KIIFOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JIEATEIHHOCTH;

— (opmupoBaHue oO0med (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH, B TOM YMCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCTIONIb3YS 3HAHUS U OTIBIT, MOJYUYCHHBIC IPU U3YYCHUH XUMUH, IPUMEHITH HX
MIPH PEIICHUH TIPOOIIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— GopmupoBaHue y 00y4aronmxcs T'yMaHUCTHUECKIX OTHOIICHUMN, TOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HaHWM i BBIPAOOTKM SKOJOTMUYECKH IIeJ1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM IEATEIBHOCTHU B LIENSAX COXPAHEHUS CBOETO 3/10POBbS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

— Ppa3BUTHE MOTHBAIlUU K OOYUYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOEHHUS OOLIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(HIIS U HANTPaBICHHOCTH JaTbHEHIIEro 00yUeHus.

OO111ee YnCiIo 4YacoB, OTBEIEHHBIX JUIsl M3YYEHUs] XMMHUU Ha YPOBHE OCHOBHOI'O
oOmiero o6pa3zoBanusi, coctaBisieT 136 yvacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIACC

IlepBoHaYa/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMHUM B KW3HHA YE€IOBEKa. XMMHS B CUCTEME HayK.
Tena n BemecTa. du3nyeckue CBOMCTBA BEIECTB. ATPETaTHOE COCTOSIHUE BEILIECTB.
[lonsitTue o Merojax mo3HaHWs B XuMHUHM. YUucTeie BemectBa U cMmecu. CriocoObl
pa3elIeHHs] CMECE.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GpopMyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHas aroMHas macca. OTHOCHTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMUYECKOTO JIEMEHTA B COCIUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3p KOJMYECTBA,
MacCchl W 4YHMCJIAa CTPYKTYpHBIX €AMHMI] BewiectBa. Pacuérel mno Qopmynam
XUMHUYECKUX COCTUHEHUN.

@u3znueckre U XUMHUYECKUE SIBJICHHsI. XUMHUYECKas peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHUs Macchl BellecTB. XHUMHUYecKue ypaBHeHHs. Kiaccudukanus
XUMUYECKUX PEaAKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMMYECKOH IOCYJ0¥, ImpaBujiaMu pabOThl B J1a0OpaTOpuu U
npuémMamMu oOpaleHusi ¢ J1abopaTOpHBIM 000PYTOBAHUEM, WU3YYCHHE M OIMCAHUE
(GU3MYECKUX  CBOWCTB  O0Opa3llOB HEOPraHMYECKUX  BEIECTB, HAOJIOICHHE
¢u3nyeckux (MIaBjIeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE
M KOHJEHCAuus BOJbl) U XUMHYECKMX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONMCAaHUE
IPU3HAKOB  MPOTEKaHWs  XMMHUYECKMX  peakuuid  (pasjokeHue  caxapa,
B3aUMOJICUCTBUE CEPHOW KHUCIOTHI C XJOPUIOM Oapusi, pa3ioxKeHUEe TUAPOKCHIA
memu (II) mpu HarpeBanuu, B3aMMoOjCHCTBUE *keie3a ¢ pacTBopoM cos meau (11),
M3y4EHUE CMOCOOOB pa3leieHUs CMECEil: C MOMOIIbI0 MarHurta, (pUILTpOBaHUE,
BbIMIApUBaHUE, AUCTUUIALMS, XpoMaTorpadus, MpOBEACHHE OYHCTKH IOBApEHHOU
coly, HaONIOJGHHWE W  ONHUCaHUWE  Pe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHMsS] MAacChl, CO3JaHUE MOJENIed MOJEKYI
(IIapoCTEeP>KHEBBIX ).

Ba:xHeiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech rasoB. CoctaB Bo3znyxa. Kucnopon — sneMeHT W HpocToe
BemlecTBO. HaxoxaeHue Kucimopona B Mpupoae, (u3HUecKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucinopona. CrocoObl
MOJIYYEHHS KUCIIOpoAa B JabopaTopuu U npombiiieHHocTH. KpyroBopoT kuciaopoaa
B nipupoje. O30H — aJIOTPONHAsA MOAUDUKAIIIS KUCIOPOA.



TemnoBoii 3ppeKkT XUMHUIECKON peaKInyi, TEePMOXUMUUYECKIE YPaBHEHUS, 9K30-
U SHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojilb M METaH. 3arpsA3HEHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayyeHus. KucioTs
Y COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pactBopurenb.  PacTtBOpsI.
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BEIIECTBA B pPacTBOpE. XMMHUYECKHE CBOMCTBA BOJAbl. OCHOBaHWUSI.
Ponbs pacTBOpoB B mpHpojAe M B KU3HHU 4YeloBeKa. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojeoOpasyrolue  (OCHOBHbBIE,  KHUCIOTHblE,  aM(oOTepHblE) U
HecoseoOpasyrone. Homenknarypa okcuioB. dusznueckne U XUMUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne OKkCcHuioB.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanuss kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psanm axtuBHoctm MetawuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa cosneil. ®Ou3nyecknue W XMUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue coueil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINPEICICHUE COAECPKAHUS KHUCIOpoAa B BO3JyXe€, NOJIyYECHHE,
coOupanue, pacrmo3HaBaHWE W W3YyYEHHE CBOWMCTB KHUCIOpOAa, HabI0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KMCIOPOJAOM M YCIIOBUSI BOSHUKHOBEHUS U MTPEKPAILICHUS
ropenus (moxapa), 03HaKOMJIEHHE ¢ oOpasllaMy OKCHJIOB U OINKMCAHUE UX CBOMCTB,
MoJIy4eHue, coOrpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOJAa (TOpeHHeE),
B3aumojehcTBue Bojaoposa ¢ okcugoM Meau (Il) (BO3MOXXKHO HCHOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOIIOJIeHNEe OO0pa3lloB BEHIECTB KOJIMYECTBOM |  MOJb,
MCCJIeI0BaHNE OCOOEHHOCTEN PaCTBOPEHMSI BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHOWM MAacCOBOM [I0JIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aUMO/JICUCTBUE BOJBI C METANIaMU (HAaTpUEM U KaJbI[ueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPHANIOB), HCCIEAOBaHUE OOpa3lloB HEOPTraHUYECKHUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKpPAacKd WHIUKATOPOB B
pacTBopax KHCIOT W Iesiodei, u3zydeHue B3auMmozeincTus okcumaa meau (1) ¢



pacTBOPOM CEPHOW KHCJIOTBI, KHCJIOT C METAJUIAMHU, PEAKLUN HEUTpaau3aluu,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHCHHE OJHOTO METAJJIa JAPYTUM U3
pacTBOpa COJIA, PEUICHHUE SKCIIEPUMEHTAIBHBIX 3371a4 M0 Teme «BakHenme KI1accel
HEOPTaHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH U Ilepuoagnuyeckass cucremMa XUMHYECKHX
aementoB JI. M. MenpgeneeBa. Crpoenume aroMoB. XUMHYECKAsl CBS3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKM KJIAcCU(DUKAIMKM XUMUYECKUX dieMeHToB. [lonsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aMPOTEpHbIE OKCUJIBI U
TUJIPOKCHUIBI.

[lepnogmueckuit 3akoH. Ilepmoguyeckas cucreMa XUMUYECKUX JJIEMEHTOB /I,
N. MenneneeBa. KopoTkonepuoanasi u aivHHoneproHas ¢opmbl [lepuoanueckoit
cucreMbl xumuueckux dsemeHtoB JI. WM. Menneneea. Ilepuonsl W TpyIIIIbL
DU3NYECKUN CMBICIT OPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. OnexktpoHbl. CtpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB  MepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucremsl [l. W. MengeneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHur B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanmveckoll CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku u npaktuku. . V. MenneneeB — yd€HbIA U
rpakIaHUH.

Xumudeckass CBs3b. KoBasieHTHast (MOJsipHAas W HEMOJSIpHAsi) CBA3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakunu. [Ipoueccs
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCRepuMeHm

U3ydeHue o0pa3loB BEHIECTB METANIOB M HEMETAJIOB, B3aUMOJECHCTBUE
TUIPOKCUAA IIMHKAa C pPacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peannzannss MeXnpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIH30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TAK U NOHATHM, SBJISIIOIIMXCS CUCTEMHBIMU JIJISI OTJIECJIBHBIX OPEAMETOB €CTECTBEHHO-
HAaY4YHOT'O IIUKJIA.



OOmme ecTeCTBEHHO-HAy4YHBIE TMOHSTHS: HAY4YHBIM (DaKT, THMOTE3a, TEOpHs,
3aKOH, AaHaJdW3, CHHTE3, KiaccuuKaius, TMEePUOJANIHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, HJIEKTPUUYECKUN 3apsij, BEIIECTBO, TeJ0, O0BEM,
arperaTHOE COCTOSTHHE BEIIEeCTBa, Ta3, GU3HNUCCKUE BETUINHBI, SIUHUIIEI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, TOJIE3HBIC
HCKOMAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMUYecKas peakius

[Tepuonuueckuii 3akoH. Ilepuoandeckas cucTeMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KalIbIUs U UX COCIUHEHUN B
COOTBETCTBHUM C TOJIOKEHUEM 3JEMEHTOB B llepuoandeckoit cucteMe M CTpOECHUEM
HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECKHUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanus XumMruaeckux peakiiuii mo pa3idyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBY YYacCTBYIOUIMX B PEAKIIMU BEILECTB, MO TEIIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTEMCHEW OKHUCICHUSI XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YaCTHIO
KaTanu3aropa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsitTue o ckopocTH xuMuueckou peakuuu. [loHsitTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [IoHsATHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusax. Ilonstue o karamuse. [loHsATHE O XMMHYECKOM paBHOBECHHU. DAKTOPBHI,
BIIUSIIONIME HA CKOPOCTh XHMHUYECKOM pEaKIMu U TMOJOKEHUE XUMHUUYECKOTO
PaBHOBECHSI.

OKUCIUTETEHO-BOCCTAHOBUTEIBHBIC peakiuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUIM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  C  HUCIOJb30BAHUEM  METOAA
AIIEKTPOHHOTO OanaHca.

Teopusi PNEKTPOIUTUYECKON AUCCONUALUU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHU3M JMCCOLMAIMU BEUIECTB C Pa3JIMYHBIMU BUJIAMU
XuMu4eckoil csizu. CteneHs auccounanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.



Peakiuu moHHOro oOMeHa. YCJIOBHS MPOTEKaHHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpAll€HHbIE HOHHBbIE ypaBHEHUs peakuuil. CBoiicTBa KHCIIOT,
OCHOBAaHMI M COJIEH B CBETE MPEACTABICHUA 00 ANEKTPOIUTUUECKON AHCCOLUUALINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHSATHE O THIpONIH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEIIMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB U HEMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMH OT
BO3JICHCTBUS Pa3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, Ipollecca JUCCOLMALMU KUCJIOT, IIenoued u  cojeil  (BO3MOXHO
HCIIOJIb30BAaHUE BHUAECO MAaTEPUATIOB), IPOBENCHHE OIBITOB, WJUIFOCTPUPYIOLIUX
MPU3HAKU MPOTEKAaHUs PEaKLUii HOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHME BOJbl), OMNbBITOB, WIIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakUui (rOpeHue, peakUuu PpPas3IoKEeHUs, COCIUHEHUS),
pacIlio3HaBaHWE HEOPraHWYECKUX BELIECTB C ITOMOULIBI0O KAYECTBEHHBIX PEAKIMN Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEeHUA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTtpoeHue U (U3NYECKUEe CBOMCTBA IMPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MpUMEpPE XJopa (B3aUMOJIEHCTBHE C
METajulaMHM, HEeMeTajUlaMH, Iuenodyamu). XjopoBoaopona. ConsHas KHCIIOTAa,
XAMUYECKHE CBOMCTBA, MOJyYEHHUE, TPUMEHEHHE. [[eMCTBrE XJIOpa U XJIOPOBOIOPOA
Ha OpraHu3M 4esoBeKa. BaykHelume XJIOpHIbl U UX HaXO0XKICHUE B IPUPOJIE.

O6mrass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCcOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu OkucieHus. CTpoeHue W (PU3HUECKHe CBOICTBA
MPOCTHIX BEILECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAUPHUKALUUA KUCIOPOJA U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpoa, CTpoeHue, (GU3NUECKHEe U
XUMHUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, GpU3HMUecKue U XMMHUYECKHE CBOMCTBA (0OOIIME KaK Mpe/ICTaBUTEIs
KJlacca KHUCIOT M crnenuuyeckue). XMMUYECKHE PEaKIMH, Jiekallue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs CepHOM KHCIOThl. IlpuMeHenuwe cepHOU
kucnotbl. ConM CepHOM KHUCIOTHI, KaueCTBEHHAash peakluus Ha Ccyab(ar-HoH.
Haxoxnenune ceppl M €€ COCAMHEHUW B TIPUPOJIE. XHUMHYECKOE 3arpsi3HCHUE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE T0XKAM, 3arps3HEHUE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OObmiass xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
dusznueckrue u xuMuUeckue cporictsa. Kpyrosopot azora B mpupoae. AMMHAaK, €ro
du3nUecKkue U XMMUYECKHUE CBOICTBA, MojdyyeHue U npuMenenue. Conu aMMOHUS,



ux (pusnyeckne M XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakmus Ha
WOHBI aMMOHHUS. AB3OTHas KHCIOTa, €€ TMOoNydeHue, (U3NYEeCKHUe M XUMHUYCCKHE
cBoiicTBa (OOIMEe Kak TMPEACTABUTENS Kiacca KUCIOT U crenuduaeckue).
Hcnonb3oBaHre HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJIbHBIX yI0OpEHUM.
XVUMHUUYECKOE 3arps3HEHUE OKpPYXalolled cpelbl COCAMHEHUSMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3AyXa, IMOYBHI M BojoéMoB). dDocdop, ammoTpomHbIe
moaudukarmu dochopa, usndeckue u xumudeckue cBorcTBa. Oxcup dpocdopa (V)
u ¢dochopHas kwucinora, (U3MUYECKUE W XUMUYECKHE CBOMCTBA, IOJIyYCHHE.
Ucnonb3oBanue hochaTtoB B KauecTBe MUHEPATBHBIX YI00pEHUH.

O6mras xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKHUCJICHHS. YTJEPOl, aUIOTPOITHbIE MOJAU(PUKAIINH,
pactpocTpaHeHuEe B MPUPOJE, (PU3NUSCKHE W XUMHUYECKHE CBOWCTBA. AICOPOITHS.
KpyroBopor yriepona B npupojie. OKcupl yriepoa, ux Gpu3nieckiue 1 XUMHIEeCKUe
CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, TOJy4Y€HHE U TNPUMEHEHHE.
DKoyiornyeckrue mpoOJieMbl, CBsI3aHHbIE € okcuaom yriepoaa (l1V), rumoresa
100aJbHOrO MOTEIVICHUsT KJIMMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
comr, WX (U3MYECKHUe W XHMHYECCKHE CBOWCTBA, IOJyYeHHWE U TIPUMCHCHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHHe KapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH B CEILCKOM XO035HCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCIWHCHUSX
yriepoaa (MeTaH, 3TaH, TWICH, alleTUICH, 3TaHOJI, TJIMLEPUH, YKCYCHAas KHUCJIOTA).
[IpupoaHbie UCTOYHUKH YTIIEBOJOPOAOB (YroJib, MIPUPOAHBIN Ta3, He(PTh), MPOTYKTHI
ux mnepepaboTku (OE€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH. [loHsITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUPax, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
YeroBeKa. MartepruaabHOE €IMHCTBO OPTaHUYSCKUX M HEOPTAHMYECKUX COSTUHEHUH.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npumeHenue. CoequHeHus: kKpeMHausi B mipupoze. Oomue npeacTaBiaeHuss 00 OKCcHie
kpemuust (IV) m kpemuueBoit kucnote. CHIMKATBl, UX WCIOIB30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakKHeWIne CTpPOWTEIbHBIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIeMEHT, OeToH, keyne300eToH. IIpoGiiembl  Ge30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B IMIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHue 00pa3IOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIINI HA XJIOPU/I-WOHBI M HAOJIFOICHHE TTPU3HAKOB UX
POTEKAHUs, ONBITHI, OTPAKAIOIIKNE (PU3UUECKUE U XUMUYECKUE CBOMCTBA rajJoreHoB
U UX COSAMHEHUH (BO3MOXHO MCIOJb30BAaHUE BHUICOMATEPHAIIOB), O3HAKOMJICHHE C
oOpasiiaMu  XJIOpUAOB (TaIOTEHHUIIOB), O3HAKOMJICHHE C oOO0pas3iamMu cepbl U €
COCMMHECHUSIMHU  (BO3MOXHO HCIOJB30BAaHUE BUIECOMATEPUATIOB), HAOIIONCHHE
npolecca OOyriauMBaHUs caxapa IMoj JACHCTBUEM KOHIICHTPUPOBAHHOW CEpHOMU



KHUCIIOTBI, HW3Y4YeHHE XHMHUYECKUX CBOWCTB pa30aBIECHHOW CEpHOMl KHCIOTHI,
MPOBEJCHNE KAaueCTBEHHOM peakuuu Ha cynb(ar-uoH M HaOMI0JIeHUE TpU3HaKa e
MpOTEKaHus, O3HAKOMJICHHE C (U3MYECKMMHU CBOWCTBaMHU a3oTa, (ocdopa U ux
COEIMHEHUI (BO3MOYKHO HMCIOJIb30BaHUE BUIACOMATEPUAJIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yAOOpeHUH, MOIy4YeHue, COOMpaHHe, paclo3HaBaHWE W H3y4YCHHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdart-
VWOH U W3yYECHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOJCKUCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeEAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB),
U3y4YCHHE MOJeJIe KpUCTAUIMUECKUX peImEToKk anmasza, rpadura, ¢yuiepeHa,
O3HAKOMJICHUE C TIPOIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
VIIEéM U YCTPOWCTBOM MPOTHBOTras3a, MOJy4YyeHHE, COOMpaHue, pPacrno3HAaBaHHUE H
W3y4YCHUE CBOMCTB YIJIEKUCIIOrO Ta3a, IMPOBEACHHUE KAYECTBEHHBIX pEAKIMU Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHUE C
MPOAYKIMEN CUWIMKATHOM IPOMBIIUIEHHOCTH, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4
1o Teme «BakHEeNIIne HEMETaUIbl U UX COCTUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0m1as XxapakTepUCTUKA XMMHUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUU UX
nonoxxeHus B [lepuonnueckont cucreme xumnueckux snemeHToB . M. Menneneesa
U cTpoeHust aToMoB. CTpoeHUE METaJUIOB. MeTainueckas CBA3b U METaIMYECKast
KPUCTAJUIMYECKAsA pEETKA. OJEKTPOXUMHUUYECKUN PAX HANPSHKEHUM METAJUIOB.
dusznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. OOmMe CrocoObl MOTYyYEHUs
MeTtasuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'YH, AIOPAIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY ¥ IPOMBIIIIJIEHHOCTH.

[[lenounsie MeTamibl: MoJiokeHUE B llepronnyeckoil CUCTEME XHMHUYECKUX
anemeHtoB [[. M. MenaeneeBa, CTpOCHME HMX aTOMOB, HAXOXKJICHHE B NPHUPOIE.
du3znueckue U XMMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCHUIbl U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne MenouYHbIX METAIIOB U UX COCTMHEHHM.

IllenouyHO3eMeENIbHBIE  METaAJbl MarHui M KaJblMK: TOJOXCHUE B
[Tepuonnueckon cucreme xumuueckux sneMmeHToB . . Menaeneesa, ctpoeHue ux
aTOMOB, HaxoOXXJeHue B mpupoae. OPU3NYEeCKue U XUMUYECKHUE CBOMCTBA MAarHUsl U
Kanpliusa. Baxuenmme coequHeHUus Kaiblius (OKCUI, THAPOKCH, COJIM). JKECTKOCTD
BOJIBbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmroMuHUN: nojiokeHne B lleprnoanyeckoil cucTeMe XMMHYECKHUX DJIIEMEHTOB
J. 1. MeHneneeBa, CTpOEHME aToOMa, HaxXoXJIcHUE B Tmpupone. Dusznyeckue u
XUMUYECKHNE CBOMCTBA amtoOMHHHSA. AMQOTEpHBIE CBONCTBA OKCHAA W THIPOKCHUIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucreMe XuMu4deckux 3yementoB [1. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Prusndeckne u XUMUYECKHE



cBorcTBa kene3a. Okcuawl, rugpokcuabl U conu keneza (Il) m xeneza (), ux
COCTaB, CBOVCTBA U ITOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMud METAJIOB M CIUIaBOB, HX (U3HUYECKUMU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KaJbI[Usl W HATPUS C
BOJOW (BO3MOJKHO HCIIOJIb30BAaHUE BHUJICOMATEPHUATIOB), HCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MpOIlEcca TOPEHUs JKeJle3a B KUCI0poe (BO3MOXKHO MCIOIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMl Ha WOHBIL:
MarHus, Kajablus, amoMuHus, uHka, skenesa () m xemesa (I), memu (1),
HaOJII0ICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHMS TUIAMEHN MOHAMU HATpPHs, Kalus
M KanblMs (BO3MOXHO MCIOJIb30BaHUE BHUJIEOMATEPHANIOB), HUCCIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHUAA AIIOMHHHMS W THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelre MeTauibl ¥ UX COEAUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa um Marepuanbl B ITOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKUX peakiuuil B ObiTy. IlepBas momouis mpu
XUMHUYECKUX 0YKOTaX U OTPABJICHUSX.

XVMMHUYECKOE 3arpsA3HEHUE OKpPY’KalIlel cpelapl (mpenenbHas JOIyCcTUMast
KoHIleHTpalus BemiecTs, nanee — [[JIK). Pons XuMuu B pelIeHUH SKOJOTHYECKUX
npoO0sem.

Xumuueckuii IKCnepumMenm:

U3ydyeHrne oOpa3loB MaTepuaoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanm3annst MeXNpeaMETHBIX CBSI3€M NpPU M3YyYEHHMM XMMUM B 9 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK ¥ HOHATHM, SIBISIFOIIUXCSI CACTEMHBIMH JIJIS1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-
HAy4HOT'O LIUKIIA.

OOmre ecTeCTBEeHHO-Hay4YHbIE MOHSTHUS: HAy4yHBIM (akT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUPUKaLMs, MNEPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJICIIb, SBJIEHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MATEPUAIIBI.

®duzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHU]I, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYIa, ANEKTPUYECKUI 3apsin, IIPOBOJIHUKHU,
MOJIYTIPOBOIHUKHU, TUAJNIEKTPUKH, (POTOIIEMEHT, BELUIECTBO, TEJO0, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBA, Ia3, PAacTBOP, PAaCTBOPUMOCTbH, KPUCTAJUIMYECKAS PELIETKA,
CIUIaBbl, (PU3MUYECKUE BEIMYNHBI, EAMHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IJ1aHeThl, 3BE€3/b1, CONHIIE.



buonorus: ¢orocunTes, apixaHue, Omocdepa, IKOCUCTEMa, MHUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadus: atmocdepa, runpocdepa, MuHEpabl, TOPHBIE MOPOJbI, MOJIE3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XOJ€ OOy4YeHMs XMMHHM B €IMHCTBE YYEOHOW U
BOCIIUTATENBHON JEATEIIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCHUUCKUMHU
COLMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU ILIECHHOCTSIMU, NPHUHSATHIMU B
oOlecTBe TMpaBWjIaMd M HOPMaMu TIOBEJEHUS U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUS U COLMAIIU3AIIUNA O0yUaArOITUXCSI.

JIngyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 0o0yyarommxcst
PYKOBOJCTBOBaTbCA  CUCTEMOW  IO3UTUBHBIX  ILIEHHOCTHBIX OpPUEHTAMU U
pacIIMpeHne OMbITa ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIICHHS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAaydyHOMY HACJICIUI0, TOHUMAaHUSI 3HAYEHUS XUMHUUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMaIUE O
MEPEIOBbIX JOCTHXKEHUSAX M OTKPBITHUSX MHPOBOM W OTEUECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

OPEACTaBICHUS O COLUAJbHBIX HOpPMax U MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX NIEATEILHOCTH,
FOTOBHOCTM K Pa3HOOOpa3HONW COBMECTHOM JIESITEIBHOCTH TIPU  BBIMOJHEHUU
y4eOHBIX, TMO3HABATEJIBHBIX 3aJ]la4, BBINOJHEHUH XHUMHUYECKHX JKCIICPUMEHTOB,
CO37IaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B TIpoIIecce ITOU yueOHOU JesTeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHUE U
MOCTYIKX CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCIEACTBUAMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW pEaKIUH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIISIONINE
OCHOBY JJIsl TIOHUMAaHHSI CYIIHOCTHM HAay4HOU KapTHHBI MUpa, IpeAcTaBieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI TPUPOJIbI, B3aMMOCBS3AX 4YEJIOBEKa C
MPUPOJHOM CPEIOU, O POJIM XMMHUH B TTO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHBBI, HANPaBJICHHbIE HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIE UIsi OOBSICHEHHS HAOMIOaeMbIX MPOIIECCOB U SIBICHHUIA,
MO3HABATENbHON, MH(POPMAIIMOHHON W YHUTATEeNIbCKOM KYyJIbTYypbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOATENBHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPaTypoO, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHI0O U TO3HAHHUIO, JIOO003HATETHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTB K CaM000pa30BaHUIO, IPOEKTHOMN U UCCIIE0BATENBCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4€HHUs B JaJIbHENIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3/10pOBbIi 00pa3 >KM3HU, OCO3HAHUE IMOCJIEICTBUNA U HENpUATHE
BpPEIHBIX  MpHUBBIYEK  (YNOTpeOJEHHUS  aJKOTOJsl, HApPKOTHKOB,  KYpPEHHS),
HEOOXOJUMOCTH  COOJIIOJIEHUS] MpaBWil  O€30IacCHOCTH Mpu  OOpalleHuu ¢
XUMUYECKUMHU BEILIECTBAMHU B OBITY U PEANIbHOW KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHUIO MPOEecCHil U Tpyna pa3iIudyHOro poja,
YBa)KEHUE K TPYy U pe3yibTaTaM TPYAOBOH JNEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUN TI0 XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATHHOU
TPAEKTOPUHM NPOJOJDKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOUIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEUIHOM
npo(hecCHOHANBHON AESITENbHOCTH M Pa3BUTUS HEOOXOIWMBIX YMEHUH, FOTOBHOCTb
a/1IalTUPOBAThCA B MPO(ECCHOHATIBHOM cpenie;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTUYECKHU LIeNIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHMUS, IIOHUMAHHWE ILIEHHOCTH 3J0pPOBOIO M
O0e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3NyeCKOMy M TICUXHYECKOMY 3[0POBBIO, OCO3HAHHME LIEHHOCTH COOJIOICHUS
npaBujl 0€30MacHOro MOBEACHUS MPU padoTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
pelIeHusl 3a7a4, CBSA3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJbTYpbl, OCO3HaHUS  TJIOOQJIBHOTO  XapakTepa
HKOJOTUYECKUX NPOOJIeM M MyTed HX pEIIeHUs IMOCPEACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B ITI03HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX PE3yJNbTATOB BBIACISAIOT 3HAYMMBIE IS
(OopMHPOBaHNS MUPOBO33pEHUSI OOIIEHAYUYHbIE MOHATHUS (3aKOH, TEOpUS, PUHLIMII,
rumnore3a, (akT, cucTeMa, MpOLEecC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHMU M3 3TUX MpPeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOMN
HayYHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yuyeOHbIE NEHCTBUS (IO3HABaTENIbHBIE,



KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpPhIE OOECeunBalOT (HOPMHUPOBAHUE
FOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4YEOHOI
NEATEIIBHOCTH.

Ilo3naBaTenbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPU OCBOCHUHU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSTUH (BBIACISATh UX XapaKTEPHBIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSTUSMHU), HCIOIH30BAThH
NOHATHUS 1J11 OOBACHEHUS OTICIbHBIX (PAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUHU JUIsl KIacCU(UKAIIMM XUMHUYECKUX BEHIECTB U XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBA3M MEXKIY OOBEKTaMH H3yUCHUS,
CTPOUTH JIOTUUECKUE PaCCYyk ACHUS (MHAYKTUBHBIC, NETYKTUBHBIC, MO aHAJIOTUH),
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMbl€ B XHMUH,
peoOpa3oBbIBATh IMIUPOKO NMPUMEHSIEMbIE B XMMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAaK (CMMBOJ DJIEMEHTAa), XHUMHUYecKas QopMyna u ypaBHEHHUE
XUMUYECKON peaklud — MPH PEIICHUHd Y4eOHO-TIO3HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJICTBHBIX TPEJCTABICHUN BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHbIE  CBS3U U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOILIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAaye€CTBE HWHCTPYMEHTA
MO3HAaHUs, a TaK)KE B KQU€CTBE OCHOBBI JJIsI (JOPMUPOBAHUS TUIOTE3bI TIO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpPETEHUE ONbITa M0 IUIAHWPOBAHUIO, OPTaHHW3allMd M TMPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM  MpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyraupoBaTh OO0OOIICHUS U
BBIBO/JIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBaHUs, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpPATh, AaHATM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpPMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIUTEPATypa XUMUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl HTEepHETa), KPUTUYECKH OIEHHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH(pOpPMaIIHIO;

YMEHUE TPUMEHATHh PA3IMYHbIE METOABl W 3aMpOoChl MPH TOUCKE W O0TOOpE
uH(pOpMAIIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX [JIsl BbBIIIOJHEHUS



y4eOHBIX M MO3HABATEIbHBIX 3374 OMPEACIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
0o0JlacCTH  WCTONB30BaHUS  MH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOHCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpPATh ONTUMaNbHYIO (DOpMy TpeacTaBieHus UHOOpPMAIUU U
WUIFOCTPUPOBATh pEIIaeMble 3aJayd  HECIOXKHBIMU CXEMaMH, JuarpaMMamH,
apyrumu GopMamu rpaduKi U UX KOMOUHAIMSIMH;

YMEHHE UCMHOJb30BaTh W  aHANM3UpOBaTh B  TMpolecce ydyeOHOU W
UCCJIEIOBATENLCKOM JIEATENbHOCTH WH(GOPMAIMI0 O BIUSHUH MPOMBIIUIEHHOCTH,
CEJIBLCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHHMKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHMS 3aJlaBaTh BONPOCHI (B X0Jie auajora u (Wik) IUCKYCCUU) MO CYIIECTBY
oOcyxnaeMoii  Tembl, (OPMYJIHPOBATH CBOU  TNPEMJIONKEHHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

YMEHUSI  TPEICTABISATh  MOJYYEHHBIE  pe3yJIbTaThl  IO3HABATEIbHOMU
NEATEIbHOCTU B YCTHBIX U MUCHMEHHBIX TEKCTAX; JAENaTh MPE3EHTALUIO PE3YyJIbTaTOB
BBITIOJTHEHUSI XMMHUYECKOTO JKCIEepUMEHTa (1abopaTOpHOrO OMbITa, J1abopaTopHOM
pabOThI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO IPOEKTA);

yMEHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MM03HABATEJIbHON U HMCCIIEIOBATENBCKON JEATEIBHOCTH MPH PEIICHUH BO3HUKAOIINX
npoOjieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB M COrJIACOBAHMS TO3UIIMMA
(oOcyxaeHrs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIIUS COBMECTHBIX
JICUCTBUMN, OMpeelIeHNe KPUTEPUEB MO OIEHKE KAayeCTBa BBIMIOJHEHHON pabOThl U
Ipyrue).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEAH ACSITENbHOCTH, IUJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee (hPEeKTUBHBIE CIIOCOOBI pelieHUs YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATh
MIPEUIOKEHHBIM  QJITOPUTM  JEUCTBUM IMPU BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHs] HOBBIX 3HAHMU 00 HM3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaAKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON L€, YMEHHUE
MCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMEeTHBIX PE3yJNbTaTOB IO OCBOCHHUIO  0O0S3aTEIBHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodelt MpoOrpamMmoit,
BBIICTISIOT: OCBOEHHBbIE OOYYaIOIIUMUCS Hay4dHbIE 3HAHMS, YMEHHS M CIIOCOOBI
TeNCTBUH, crieruUUecKue sl IPeAMETHON 00J1acTh « XUMUS», BUABI JEATETHHOCTH
M0 TOJYYEHHIO HOBOTO 3HAaHUA, €ro HWHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.



K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 6A30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aToM, MOJIEKYJa,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAsI aTOMHas U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JIOJISI XUMHUYECKOTO 3JIEMEHTa B COCIMHECHHH, MOJISIPHBIA O00BEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaIUs peakluil: peakiuu
COCIMHEHHUSI, PEAKIIMK PA3JIOKEHUsI, PEAKIIMK 3aMEIICHUs, peaKIIMi 0OMeHa,
9K30- U HHIAOTEPMHUYECKHE pPEaKIUuu, TEeIioBoM 3(ddeKT peakiuu, sapo
aToMma, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOuTadb, paauyc aroma,
XUMHYECKasi CBS3b, MOJSPHAS WM HEMOJSPHAs KOBAJIEHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCcOBas JI0JIs BEIIeCTBa (MPOICHTHAs
KOHLIEHTpalusi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHM W
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

e HCIMOJb30BATh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS (POPMYII BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMNpENENsATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
CTETEeHb OKUCJICHUS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAJIC)KHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUWHEHUH 1o ¢dopMmysam, BUT
XUMUYECKON CBSI3M  (KOBAJICHTHAsT W HMOHHAs) B HEOPTraHUYECKUX
COEIMHEHUSAX;

e packpbiBaThb cMmbica Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX TMojoxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJICKYJISIPHOTO YU€HUSsI, 3aKOHA ABOTaJIpo;

e ONWCBHIBATH M XapakTepuzoBaTh TabmuuHyro ¢Gopmy Ilepuoauueckoit
CHUCTEMbl XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs MOJArPYIIa
(A-rpynma)» u «mobounas mnoarpynmna (b-rpynma)», mamsie u Oosbiive
MEePUOJIbI, COOTHOCUTH OOO3HAUEHHUsS, KOTOpPhIE HMEIOTCS B TaOIHUIE
«Ilepuognueckass cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, 00IIee YKCIIO JIEKTPOHOB M paclpeaesieHne uX Io
AIIEKTPOHHBIM CJIOSIM);



KJIACCU(PUIIMPOBATh XMMHUYECKUE HIIEMEHTHI, HEOPTraHMYECKHE BEIeCTBa,
XUMUYECKUE peakuuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PpPEAKUUU
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBbIX KJIaccOB, MOATBEP)KIas ONUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKaHUs] XWMHUYECKUX [pEBpallleHud B
Pa3INYHBIX YCIOBUSIX;

BBIYKCIIATH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChbl BEILECTB,
MacCOBYIO [IOJIF0 XHUMHUYECKOTO JJIeMeHTa 10 (OopMysie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKON pEeaKLnu;

IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTENBHONW IESITEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O000IIEHNE, CHUCTEMATH3allMIo, KiacCU(UKAIHIO,
BBISIBJICHHE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — JJIi W3Y4YEHUs CBOMCTB
BEILIECTB U XMMUYECKUX PEAKIIMI, €CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS
— HaOJoJeHNe, U3MEpPEeHUe, MOJEIMPOBAHUE, SKCIIEPUMEHT (pEeasIbHbI U
MBICJIEHHBIN );

CJIeI0BaTh MpaBUJIaM IMOJIb30BAHUS XUMHUYECKOW MOCYAON U JIaDOPaTOPHBIM
o0opyOBaHMEM, a TakKKe I[paBuWiaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HMHCTPYKIHUSMH TIO  BBINOJHEHUIO  Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHHIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJA), IPUTOTOBIEHHIO PAaCTBOPOB C OIPEACIEHHON
MAacCOBOM [I0JIE PAcCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTBI IO PAaClO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMyC, (peHONM(PTaNCHH, METHIIOPAHK U

TpyTHE).

K koHiy oOydenus B 9 kJjiacce npeIMETHbIE PE3ylbTaThl HA OA30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKHX MOHITHIA: XUMHUYECKUI dJIEMEHT,
aToOM, MOJIEKyJla, HOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMHYECKasl pEaKkivs, XUMHUECKast CBSI3b, TETUIOBOM 2(PPEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pactBop, AIIEKTPOJIMTHI, HE3JICKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] TUCCOLMALMSA, PEaKIIMd MOHHOTO OOMeHa, KaTaiu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTUMbIE  pEaKIuH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTEID,
OKHCJICHHE€ U BOCCTAHOBJICHHE, AJUIOTPONHUSA, aM(OTEPHOCTb, XUMHUECKas



CBA3b (KOBAJIECHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PEIIETKA,
KOPpPO3Hsl METAJLIOB, CIIABbl, CKOPOCTh XUMUYECKOH pEeakUuu, MPEAEIIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHIATHH U
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBIEHUSI (JOPMYJT BEIIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
oTpeaeEéHHOMY KJIacCy CO€IUHEHHH 1o popMyliaM, BUJI XUMUYECKOU CBS3U
(KoBaneHTHAsl, NOHHAs, METAJUIMYECKas) B HEOPTaHMYECKUX COEIMHEHUSX,
3apsA]l MOHA N0 XUMHYECKOW (popMylie, XxapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUINYECKON PEMIETKH KOHKPETHOTO
BELIECTBA;

packpeiBath cmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBaTh €ro IMOHMMAHHME: ONKCHIBATH M  XapaKTepHU30BaTh
Tabnuunyo Qopmy llepuonnyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
pasnuyaTh TOHSATHSA «rJaBHAas Tmoarpymnmna (A-rpymma)y ©u «1moOodHas
noarpymnmna (b-rpynma)», Mamsie uW  OONBIINE TEPUOIBI, COOTHOCHUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCSI B IEPHOJUYECKON TabIuIEe, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHX 3JEMEHTOB (COCTaB U
3apsn  szapa, oOllee YHCIO 3JEKTPOHOB M paclpeiesieHue HX 10
AJIEKTPOHHBIM CJ0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B HM3MEHEHHH
CBOMCTB 3JIEMEHTOB M HX COCIWHEHUW B Mpelerax MajiblX I[EpUOJOB M
[JIaBHBIX TOJTPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKME peakuuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO HW3MEHEHUIO CTETEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBa TPOCTBIX U CIIOXKHBIX BEUIECTB, TMOATBEPXKAas ONUCAHUE
MpUMepaMH MOJIEKYJISIPHBIX U HWOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIIN;

COCTaBJISITh YPAaBHEHUS JEKTPOJIUTUYECKON TUCCOIMAIIMU KUCIIOT, MEeno4Yel
U COJICH, MOJHBIE M COKpPAIlI€HHbIE YPABHEHUS PEaKIMi MOHHOTO OOMEHa,
YPAaBHEHUSI PEAKLUMH, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHYECKOU
CBSA3U MEX/1Y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKppIBaTh  CYIIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBHUTENIBHBIX  PEAKLIM
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTA OT WX CTPOEHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaIICHUH B Pa3IMIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIIO XHMHYECKOTO »JJIeMEeHTa 110 (opMysie COeIuHEHHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOUN pEaKIINu;

coOJiroaTh IpaBujia MOJIb30BAaHUS XUMHYECKOW MOCYI0NW W J1abopaTOpHBIM
obopynoBaHueM, a TakXe TMpaBuia oOpalleHus ¢ BelleCTBaMH B
COOTBETCTBHM C HMHCTPYKUMSAMH TI0  BBINIOJHEHHUIO  JIaOOPATOPHBIX
XUMUYECKUX OIBITOB TI0 MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMmMmaka u yriieKucioro rasa);

IIPOBOJIMTH PEAKIIMH, IMOJITBEPKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMUHBIX
BCILIECTB: PACIO3HABaTh ONBITHBIM MYTEM XJIOPHA-, OpPOMHUI-, HOIWI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHUSI ¥ WOHBl HM3YYCHHBIX METAJLIOB, MPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

IIPUMEHSITh OCHOBHBIC OIEPAIIMH MBICTUTEILHON NEITCIHPHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBJICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — JUIsI M3yYEHUS] CBOWCTB BEIIECTB M XUMHUYECKHUX
peakIuii, ©eCTeCTBCHHO-HAyYHBIE METOJbl TIO3HAHWS — HaOIIOACHHUE,
U3MEpEHUE, MOJCITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIHN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTtBa 1 xuMuueckue 15 1 bu6mmorexka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIECTB

91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHAX https://m.edso00.ru/7f41837c
99 Bonopon. Ilonstue o kucnorax 3 1 bu6mmoreka [JOK
' U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux djaemMeHToB /. U. MenaeneeBa. CTpoenne aToMoB.
Xumnueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbHBIE peakuumn



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
Ilepuonnueckas cucrema

bubmuorexa [JOK

3.1 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BenrecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUIMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOAUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX coeJMHEHUS
91 OO0mas XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo paszneny 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

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aKHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeia
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6nunorexa LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bubmmoteka IIOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYUCTKU 1 bubmorexa HOK
. PHMED https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COH)»
bubmmoteka IIOK
6 A 1
TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YeCcKue 3J1€MEHTHI. 3HAK! 1 bubmuoreka [{OK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa [IOK

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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubnunorexa LIOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosabs. MossipHas bubmmorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BHUS NPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinuit
18 (coemuHEeHUs, pa3TIOKEHHUS, 3aMEIICHHS bubmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHHUE U brbmmorexa LIOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
20 KonTponbnas pabota Nel o teme bu6muoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN) https://m.edso0.ru/ff0d4290
21 Boznyx — cmecs rasos. CocraB Bo3ayxa. bubmorexa LIOK

Kucnopox — anemMeHT u nmpocroe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bemectso. O30H

dusnyeckue U XUMHYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOb!I moTydeH s KHCIopoa B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[TpumeHeHnne Kuciopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
MOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
24
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
TormuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI z:ro bubmmorexa [IOK
P R, https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
[IpakTrueckas padora Ne 3 o teme
26 «[Tonydenue u coOupaHue KHCIOPOIa bubmmorexa [JOK
7 P poad, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe bubmuotexa [IOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmoteka IIOK
29 Hontirie o kuczoTax  COMIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHus: BOA0pOaa B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabota Ne 4 o teme
bu6nunoreka LIOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Y4YEHUE €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
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MomnsipHblii 00bEM Ta30B. 3aKOH

bu6nunoreka LIOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmorexa LOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Breraucnenns 00EMOB Ta3oB 1Mo
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmmorexa [IOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTRA bubnuorexa [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 HEHACBIIICHHBIC pacTBOPHI. MaccoBast bubmorexa HOK
m p pPL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubmuoteka [IOK
onpenenEéHHON MacCOBOU J10eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiacCudUKaIus, bubmuorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHHusI: cOCTaB, Ki1accuduxams, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMuMHYECKHUE CBOMCTBA

bu6nunoreka LIOK

43
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarmus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TomydyeHue U XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJTYyYEHHS, XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

48 I'enernueckas CBA3b MEXKIY KilacCaMHu bubnuorexa [IOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
O06o01IeHre u cucTeMaTu3alus 3HaHu|

49 1o Teme "OCHOBHBIE KJIACChI bubmorexa LOK

. https://m.edso0.ru/00ad9ch2
HEOPraHUYECKUX COCANHEHUI
KonTponbHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie OMBITKY KIacCUpUKAITTU
51 XUMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edso0.ru/00ad9ffa
TPYIIIAx CXOIHBIX AJIEMEHTOB
Ilepuonnuecknii 3akoH u I[lepuoanueckas
52 crucTemMa XuMudeckux anemeHToB 1. U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menpeneena
bubnmnorexa [JOK
53 [Tepuonpl, TpymIbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6nunoreka LIOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0YCK
. bu6nmorexa [IOK
55 aTOMOB 3J1IeMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6hc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOT0 dJIeMEHTa
56 1o ero noJyiokeHuto B [lepuoanaeckoit bubmorexa LOK
ProL https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHUA HAayKu U npakTuku. . 1. Bbu6mmoteka [JOK
MenneneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 O060011IeHNE U cUCTEMATHU3AIUs] 3HAHUH / bubnunoreka LIOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/00adb33c
KonTtponsHast padora Ne4 o reme
59 «CTtpoenne atoMa. XuMHUUYECKasi CBS3bY / bubmmorexa [JOK
PoSHHE ' https://m.eds00.ru/00adb486
Bcepoccuiickas mpoBepodHas pabota
DIEKTPOOTPULIATEIIBHOCTh AaTOMOB bubmuotexa [IOK
60
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
61 n
OHHT XUMITHCCKAT CBAS https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossgpHas XMMAYECKas bubmuotexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOIsIpHAs XUMUYECKas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
64 CreneHp OKHUCIE
TETEHD ORHEICHIN https://m.edsoo.ru/00adae28
65 OKHCITATENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
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https://m.edsoo0.ru/00adb076

peaxkuuu
bub6numoreka [IOK
1
66 OKuCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
O00011IeHNE U CUCTEMATU3AIMS 3HAHUI
67 o teMe «Ctpoenne aroma. XUMHAYECKas 1 Bubmaorexa ITOK
p ) https://m.edso0.ru/00ad9ch?2
CBA3bY»
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
68 o TeMe "OKUCIUTEIBHO- 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0d61c6
BOCCTAaHOBUTEIIBHBIC PEAKIIHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.
1 Ilepuonnueckas cucreMa XUMUYECKUX 1 Bubmaorexa ITOK
P https://m.edsoo.ru/00adb59%
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel o reme
5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMHUUECKUX peakiui 1 bubmmoreka HOK
10 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU
7 eakuu. IIoHsITHE 0 TOMOT€HHEIX U 1 bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE 0 XUMHYECKOM PAaBHOBECHH.
3 @DakTophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECHUA

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

bu6nunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON

10 nuccoranu. CUIIbHBIE U cl1a0bIe bubnnorexa LHOK

) https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Wonnrle ypaBHEHUS peakInn bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XHUMHYECKHEe CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubnnorexa [JOK
. pea https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubnnorexa [JOK
pedl P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINHT
14 ITousiTre o TUAPOIIN3E COJIEH bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATH3AIIUS 3HAHUI

15 10 TeMe "DIJIEKTPOJINTUYECKast bubmuoteka [IOK
aucconuanysa. XuMUYECKUE peakliuy B https://m.edsoo.ru/00addd12
pactBopax"

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DIIEKTPOIUTHYECKAS JUCCOLIMALIIS bubmorexa HOK

p ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01as xapakTepuCTUKA TaJIOTEHOB.
18 XI/III\I/III/IIIGCKI:/Ie CBI())I\/'ICTBa Ha IIpUMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubmuoteka [IOK
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XUMHUYECKHUE CBOMCTBA, MOJYYEHHE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

bu6nmorexa [IOK

20 «[TonyuyeHne COISIHOM KUCIOTHI,
v . N https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxompz[eHHe cephl I/I(beé COCI[I/IHCII){I/Iﬁ B buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubanorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢du3nyeckre 1 XMMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubmmnoreka HOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl CoeTMHEHUSIMU
CephI
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmorekxa [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTeprucTHKa SJIEMEHTOB bubnuotexa [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE B

https://m.edsoo.ru/00adeeab
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npupoje, GU3NIECKUE U XUMUICCKUE
CBOICTBa

AMMHaK, ero Gpu3nvecKue u

bu6nmorexa [IOK

29 XAMUYECKHE CBOMCTBA, MOJIyYCHUE U
I https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMmmuaKa, U3y4eHue ero bubmorexa LOK
. i > Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnunoreka LIOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

32 100OpeHnil. XUMHUYECKOE 3arps3HEHNE buGnuorexa [IOK
YROOP . P https://m.eds00.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU
azoTa
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta (bqnfmgle)cxne " bubmorexa LOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaTtoB B KauecTBe

34 MUHEPATBHBIX YI0OpPEHUH. bubmuoteka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
tdbocdaramu
VYriepon, pacipocTpaHEHUE B IPUPO/IE, bubmuoteka [IOK

35 .

(bu3MIecKre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE but6mmorekxa [IOK

npo0JIeMBl, CBS3aHHBIE C OKCUIOM
yriepona (1V)

https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 YroIbHas KHCIOTA 1 €€ COiIH https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayabHEIE TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O buomiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 Kpemuwii u ero coequHeHus bromorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe bubmmoreka [JOK
«BaxHeinme HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2
COETUHEHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHeimmne HeMeTaJTbl U UX brbmmorexa LTOK
https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJLIOB.

43 Mertanaeckas CBsI3b U bu6mmoteka IIOK
MEeTaJUTNYECKasl KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METaJJIOB
XHUMUYECKUE CBOKMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN bubnmorera LOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
45 OO6mue cnocoObl MOTyYeHHS METAJLIOB. bubnmnorexa [JOK

Crnnasel. Beruncienus no ypaBHeHUSIM

https://m.edso0.ru/00ae1156
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XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
PE€ArcHTOB COACPIKUT IIPUMECHU

46 [TonsiTHe 0 KOPPO3UM METAIIIOB BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ae1278
bubmmoreka [JOK

47 [lenoumble MeTaIE! https://m.edso<])_.[ ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAITUS BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMeENbHBIE METAIIBI — Bbu6mmoteka [JOK

KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeqMHEHNUA KLU buGnuorexa [IOK
https://m.edsoo.ru/00ae15e8
O0o001IeHNEe U CHCTeMAaTH3alus 3HAHUN
51 o teme "lllenounbie n
IEJIOYHO3EMEIIbHBIE METaJLIbI"
59 JKEcTKoCTh BOJBI U CIIOCOOKI €€ bubnunorexa LIOK
YCTPaHEHMS https://m.edsoo.ru/00ae1886
o | e e
\ https://m.eds0o.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [{OK
>4 Admomuimit https://m.edSO(])_.[ ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmmoreka HOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
5 Keneso https://m.edsoi.I ru/00ael1d86
57 OKcuIbl, TUIPOKCUIBI U COJIH JKeme3a but6mmoreka [IOK

(1) u xene3a (1)

https://m.edsoo0.ru/00ae35e6
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58

O000111eHE U CUCTEMATH3ALU 3HAHUI
no teme "Anromunuii. XXemezo"

59

[TpakTuyeckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
«BaxHeumme MeTaibl 1 uX
COCIMHEHUS»

bub6nmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brruucnenus no ypaBHeHUSIM
XUMHUUYECKUX PEaKLUH, €CIIU OJIUH U3
peareHToB /1aH B U30bITKE WU
COJIEPKUT NpuMecHu. Brruncnenus
MacCOBOM J0JIM BBIXOJa IIPOAYKTa
peakuuun

bubmuoreka [{OK
https://m.edsoo.ru/00ae1750

61

62

63

O000111eHIE U CUCTEMATH3ALU 3HAHUI
o Teme ""Baxkneiinme MeTaiisl ¥ UX
coenuaeHund "

KonrtpomnsHast padota Ne4 o reme
«BaxHeumme MeTaibl 1 uX
COETUHEHUS»

BemecrBa u MaTcpHuaJibl B
MOBCEIHEBHOM KM3HU YEI0BEKA

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

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

bu6mmoteka IIOK
https://m.edsoo.ru/00ae4270

65

66

Ponb xumun B perieHnn dKOJIOTHYECKUX
npobem

O06o0011eHne 1 cucTeMaTu3aIys 3HaHuH
no teme "[lepuoanueckuit 3aKoH U
IIepnonnueckas cucrema . 1.
MeHeneeBa B CBETE€ TEOPUH CTPOEHUS

bu6nunorexa LIOK
https://m.edso0.ru/00ae4270

but6mmorekxa [IOK
https://m.edso0.ru/00ae0d0a
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs

1 ITo Teme: ((HepBOHa‘laHBHBIe XUMHNYCCKHNEC ITIOHATHA»

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX MOHSTHUN: aTOM, MOJIEKYJIa,
XUMHUYECKHH 2JEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECH
(ogHOpOAHAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAST aTOMHasI
U MOJIEKYJIIpHAsl Macca, KOJIMYEeCTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
11 MaccoBasi JI0JIsI XHMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISPHBII
. 00BbEM, XUMHUYECKas peakuus, Kilaccuukamus peakuuid: peakiuu
COCIUHEHMS, PEAKLUUH DPA3NOKEHUS, PEAKIUM 3aMEUICHMs], DPEaKIUH
oOMeHa, 52K30- M DJHJIOTEPMUYECKHE pEaKIHH, TerIoBor 3ddeKkT
peakiuM, pacTBOp, MaccoBas  JOJs  BemlecTBa  (IIPOLIEHTHas
KOHIIEHTpAllUs1) B pacTBOpPE
WIUTIOCTPUPOBATHL B3aWMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH |

1.2
MNPUMCHATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBan_IeHI/Iﬁ

13 WCIIOh30BaTh XWMHUUYECKYI0 CHMBOJIMKY IS COCTaBJIEHUS (POpMYI
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IOCTOSHCTBA
cOCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOTraipo

15 OIpPEACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX

16 KIaccu(UIIMPOBaTh XUMHUYECKHE peakuu (M0 YHUCIy H COCTaBy
Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (heKTy)

17 BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYIO ©  MOJISIPHYIO MAacChl
BEILIECTB

18 BBIUHCIISATH MAaCCOBYIO JIOJII0O XHMHUYECKOTO JJIeMeHTa 1o (opmyse

COCIMHEHUS,




1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BEHIECTBA B PaCTBOPE

1.10

2.1

INPUMEHATh C€CTCCTBCHHOHAYYHBLIC MCTOABI IIO3HAHHA — Ha6J'IIOI[eHI/Ie,

U3MEpPEHUE, MOECITUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICJICHHBIN)
[To Teme: «BaxkHeme npeACTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

PACKpPBIBATL CMBICII OCHOBHBLIX XUMHWYCCKUX MOHSTHM: OKCHJa, KucCJIoTa,

OCHOBAaHUE, COJIb

2.2

2.3

OIpCACIIATh IMNPUHAAICKHOCTE BEIICCTB K OHpCI[eJ'IéHHOMy KJIaccy

coenHeHui o popmynam

KJ'IaCCI/I(bI/II_[I/IpOBaTb HCOPraHU4CCKUEC BCIICCTBA

2.4

XapaKTCpHU30BaTb (OHI/ICBIBaTB) O6H_II/IG XMMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMIHBIX KJIacCCOB, MMOATBCPIKAAA OIIMCaHHuC npumMepamMunu

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPpOrHO3UpPOBAThb CBOMCTBa BCIICCTB B 3aBUCHUMOCTH oT Hux
KauCCTBCHHOI'O  COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh ~ MpaBUiaM  TOJB30BAaHUS  XUMHYECKOW  MOCYIOW U
nabopaTOpHBIM O0OpPYAOBaHUEM, a TaKXe IMpaBWiaM OOpalieHus ¢
BEUIECTBAMH B COOTBETCTBMM C HHCTPYKIUSMHU TIO BBIMOJHEHHIO
na60paT0pHr,1x XUMHUYCCKUX OIIBITOB IO IIOJYYCHHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BeHIECTB (BOAOPOJa U KHUCIOPOJA), IPUTOTOBICHHIO
pacTBOpPOB C OMNPEIETEHHON MAacCOBOM J0JIEN pPaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh W NPOBOAUTH  XMMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB  IIENOYEM M KUCJIOT C  IOMOIIbIO

MH/UKATOPOB (JIaKMYC, (heHONIPTaTCHH, METUIIOPAHXK U JAPYTHe)

2.7

IIpOBOAUTDH paC‘-IéTBI 10 YPaBHCHUIO XHUMHYECKOMN pcaknuuu

3.1

I[To Teme: «llepuonnueckuii 3akoH u llepuonuueckas cucrema
xumuyeckux snemeHTtoB J[. WM. MenaeneeBa. CtpoeHue aromos.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUND)

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHSTHH: SAPO aTroma,
JNEKTPOHHBIA CIOM aroma, aToMHas opOuTanb, paguyc aroma,
XAMUYECKasl CBA3b, MOJSIPHAST W HEMNONApHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, HOHHASI CBSI3b, MOH, KATUOH, AHUOH, CTEIICHb

OKHCIICHUSA

3.2

KHaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKUE 3JICMCHTbBI




3.3

3.4

3.5

3.6

3.7

ONMCHIBATh W XapaKTepH30BaTh TabMUuHyto ¢opmy Ilepuogmueckoii
CUCTEMBl XHUMHUYECKHX DJJIEMEHTOB: pa3jnyaTh TOHATUS «TJIaBHAs
noarpynma (Arpynmna)» u «mmodounas noarpynmna (brpymma)y», «maibiey»

U «OO0JIBIIHEY TTEPUOIbI

packpeiBaTh cmbica Ilepuonmueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAHHE MEPUOAMYECKON 3aBUCUMOCTU CBOMCTB

XMMHYECKHX 3JIEMEHTOB OT HUX IOJ0KeHUA B [lepnoanueckoi cucreme

COOTHOCHUTH 0603Ha‘-IeHI/ISI, KOTOPELIC HNMCIOTCsA B Ta6JII/II_[e
«Hepnozmqecxaﬂ CHCTCMA XUMHUYCCKUX 3JICMCHTOB I[H MenaeneeBay ¢
YHCJIOBBIMU XapPaKTCPUCTUKAMU CTPOCHUA aTOMOB XHUMHUYCCKUX
3JICMCHTOB (COCTaB u 3apdaa  Aapa, 06mee YUCJIO JJICKTPOHOB H

pacIpeieIeHUe UX 110 JIEKTPOHHBIM CII0SIM)
OTIPEJIENIATH CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUX

ONpCACIIATL BHUI XUMHUYECKOM CBSI3U (KOB&HCHTH&H u I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BemiecTBo U XUMHUYECKast peaKkuus»

11

pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKMX IOHSTHH: pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJUTHI, DJIEKTPOJUTHUYECKas AMCCOLUAINS,
peakiMM HOHHOTO OOMEeHa, KaTalu3aTop, XHWMHYECKOEe paBHOBECHUE,
oOpaTtumble " HeoOpaTHMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxiu, OKHCIIUTEND,
BOCCTAaHOBUTENIb,  OKUCIIEHHE U  BOCCTAHOBJICHHME,  aJUIOTPOIus,
aMQOTepHOCTh,  XMMHUYECKas  CBiA3b  (KOBaJeHTHas,  HOHHas,
METaJlJI4ecKas), KpUCTalJIMyecKkass pemeéTKka, CIUIaBbl, CKOpPOCTb

XMMHYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI U

IIPUMCEHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISAITb YpPaBHCHUA BHCKTpOHHTH‘IeCKOﬁ Jucconuanum  KHUCJIOT,

LIEJI0YEH M COJIEH, IIOJHBIE M COKpAIlEHHBIE YPABHEHMS peaKIuil




HOHHOIO OOMeHa

14

1.5

PaCKpbrIBaTb CYHIHOCTH OKHUCIUTCIbHO-BOCCTAHOBUTEIIbHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OaaHca ITUX PEeaKIuii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo Temam: «Hemeramnel M ux COCAUHCHUA» U «MeTtanapl B HUX

COCAUHCHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMHCHIBATh) OOMME W CrenuUIeCKue XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOATBEPXKAAs OIMCAHHE
MpUMEPaMU MOJICKYJISIPDHBIX M WOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKUX PEAKIUI

COCTaBJISITb YPABHCHUA peaKuHﬁ, MOATBCPIKAAOIUX CYHIECTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HMX CTPOCHHA,
BO3MOXHOCTH IMPOTCKAHUA XHMHYCCKHUX HpeBpaH_ICHI/Iﬁ B pPa3IMYHBIX

YCIIOBUSIX

ClIeAOBaTh  MpaBWIaM  TOJIb30BAaHUS  XUMHUYECKOM  MOCYIOH |
nabopaTopHbIM 000pyAOBaHHEM, a TakXKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSAMH II0 BBINOJHEHHUIO
1ab0paTOPHBIX XUMHYECKHX OIBITOB MO TMOJYYeHUIO U COOMpaHHIO

ra3o00pa3HbIX BELIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

IIPpOBOAUTH pCaKkuuu, MOATBCPKAAIOIINEC Ka4yeCTBEHHLIN COCTaB
Pa3IMYHBIX BEUIECTB: PACMO3HABATh OIBITHBIM MYyTEM XJIOPUI-, OpOMUI,
voaua, kKapOonar, d¢ocdar, cuiaMkKar, cyiabdar, TUIPOKCUINOHBI,
KaTHUOHBl aMMOHWS, MUOHBl WM3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIINE B

BOAHBIX paCcTBOpax HCOPraHMYCCKUX BCUICCTB

[To Teme: «XuMHs 1 OKpYKarOIas Cpeay

3.1

3.2

PACKpPBIBATH CMBICJI OCHOBHBIX XHUMHUYCCKHUX ITOHSITHI: HI[K BCIICCTBA,

KOPpO3HsI METAJIOB

MPUMEHSATHh OCHOBHBIE OTIEPAIIMH MBICIIUTEIILHON JESTETFHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHUCTEMATH3aIMI0, BHISBICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€d — NJIS1 U3YYEHHUs CBOWCTB BELIECTB U
XUMUYECKUX PEAKIUN; EeCTECTBEHHOHAy4YHbIE€ METOJAbl MO3HAHUS —
HaOIoIeHne, U3MEPEHNEe, MOJICIMPOBaHUE, SKCIIEPUMEHT (peasibHbII U

MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Koxa
1

11

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
IlepBoHayabHBIE XUMUYECKUE TOHATHUS
IIpenmer xumun. Posib XMMUHK B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tena u

BemrecTBa. duznyeckue cBoMcTBa BCIICCTB. ArperaTHoe COCTOSAHUC BCIICCTB

1.2

1.3

[TonsiTe o MeTonax Mo3HaHUS B XUMHH. YucThle BemecTBa U cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYIJIBI. Xumuueckue 31aeMeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.

HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJICKYJ'IHPHOG yueHuUue

14

XuMuueckas (bopMlea. BasieHTHOCTE, aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOAHCTBA COCTaBa BCHICCTB. OrHocurenpHas aromHas Macca. OTHOCUTENIbHAS

MOJICKYJIIpHas Macca. MaccoBas 10711 XUMHYECKOI0 3JIEMEHTA B COETUHEHUHU

1.5

1.6

1.7

KomnuectBo BemecrBa. Moab. MomspHas Macca. B3auMocBs3b KOJIWYECTBa,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHHMII BemiectBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

duszndyeckre U XUMHAYECKUE SIBICHUA. X UMHUICCKast pCaKknus u e€ IMPU3HAKH. 3akoH
COXpPAaHCHUA MACChl  BCHICCTB. XUMUYECKHE YpaBHCHUH. KJ'IaCCI/I(I)I/IKaI_[I/ISI

XUMUYECKHUX peakiuii (COeTUHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYHO0#, C IMpaBWIAMHU
pabotel B JjaGopatopuu © npuémMamu  oOpamieHuss ¢ J1a0opaTOPHBIM
obopymoBaHWEM, W3yYCHHE ¢ ONHCaHWe (U3UYECKUX CBOHCTB 00pa3IoB
HEOPraHMYECKUX BeIeCTB, HaOmoaeHNe (u3nuecKkux (TUIaBlIeHUE BOCKA, TasHUE
JbAa, pacTHpaHuWe caxapa B CTyYIKe, KHIEHHME M KOHJACHCAlMs BOJbI) H
XUMUYECKUX  (TOpEHHEe  CBEYM,  [pOKAJIMBAaHHWE  MEIHOM  IPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAOMIOJCHHE U OINHCAaHUE
OPU3HAKOB  TPOTEKAaHUS  XMMHUYECKUX  peakiuid  (paslmokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOI KHUCIOTHI C XJIOPUIOM Oapus, pa3jiokeHHe T'HAPOKCUAA
menu(ll) mpu HarpeBaHuu, B3aMMOJACUCTBHUE Kene3a ¢ pactBopom conu menu(ll),
H3y4eHUEe CIOCOOOB pa3ielieHHs] cMeceil (C MOMOIIbI0 MarHuTa, (QpUIbTpOBaHUE,
BBITIApUBAHUE, JUCTUIUIALNS, XpoMaTorpadus), IpoOBEICHIE OYNCTKH TTOBAPESHHON

COJIN, Ha6n}0neHne u OITMCaHHuEC PE3YIbTATOB IIPOBCACHUA OITbITA,




2.1

2.2

2.3

WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] MacChl, CO3JaHHe MOJAeNed MOJeKy

(ILIapoCTEPKHEBBIX)
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmecs rasos. CocraB Bo3ayxa. Kucimopox — 371€MEHT M IIPOCTOE
BeecTBo. Haxoxkaenuwe kucinopoja B mnpupoae, (Qpuanyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue xuciopoma. CrocoOb!
MOJIyuYeHUsl Kuciaopoga B Jjaboparopuu W MpombliuieHHOCTH. Kpyroopot

KUCIIopo/a B mpupoe. O30H — alIoTpornHas MoAU(GHUKALH KUCIOpoIa

TernoBoit 3¢ (hekT XUMUIECKOW peaknu, TEPMOXUMUIECKHE YPaBHEHUS, SK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO3/yXa,

yCHJICHHE TTapHUKOBOTO 3((ekTa, pazpyiieHue 030HOBOTO CIOs
Bomopon — snemenT m mpocroe BemecTBo. HaxokmeHwe Bomopona B TPHPOJE,
du3MYecKre ¥ XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoNTydeHus. KucioTe

H COJIM

2.4

MounspHslii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBoucTBa BoAbl. Bona kak pactBopurens. PactBopel. HackleHHbie u
HEHACBIIICHHBIE PacTBOpPHL. PacTBOpUMOCTH BelIECTB B BoAe. MaccoBas 10is
BEILECTBA B paCTBOpe. XMMUUYECKHE CBOMCTBA BoJibl. OcHOBaHus. Ponb pacTBopoB
B MIPUPOJIE M B JKWU3HHU uenoBeka. KpyroBopoT Boabl B MpHUpOAE. 3arps3HECHUE

IMPpUPOAHBIX BOU. OxpaHa N OUUCTKA MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranuueckux coeauHenuit. Oxcunsl. Knaccudukanus
OKCHJIOB:  cosieoOpasyronie (OCHOBHbIE, KHCJIOTHbIE, aM(OTepHble) U
HeconeoOpasytone. Homenknatypa okcujaoB. @DHU3MUECKHE U XUMHYECKHE

CBOICTBa OKCHOB. [losryueHne okcuioB

OcHoBanus. Kimaccudukanusi ocHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. dusnueckue U XUMUYECKUE CBOMCTBA OCHOBAHHUIA.

[Tonydyenne ocHOBaHMIA
Kucnotel. Knaccudukanus xucinor. Homenknarypa kucior. Dusznueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Psam axktmBHoctH MetammioB H.H. bekerosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

Comu. Homenxknarypa coseli. ®dusnueckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/II\/'I

2.11

XUMHYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIpEe/IelIeHUE COMIepKaHUs KUCIopo/ia




3.1

B BO3JyXe, IOJydyeHHe, cOOMpaHue, paclO3HAaBaHHME M M3yYEHHE CBOWCTB
KHCJIOpO/ia, HAONIOJICHHE B3aWMOJICHCTBHS BEIIECTB C KHUCIOPOAOM M YCIOBHSA
BO3HUKHOBEHUS M IIPEKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamu
OKCHJIOB M OIMCaHHE MX CBOWCTB, MOJYy4YECHHE, COOMpaHHe, paclo3HaBaHHE H
U3y4eHHe CBOMCTB Bojopona (ropeHue), B3auMOAECHCTBUE BOJOPOAA C OKCHJIOM
meau(ll) (BO3MOXHO MCIONB30BaHUE BHIEOMATEPUATIOB), HAOIIOACHUE 00Pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEZJIOBAaHHME OCOOEHHOCTEH pPacTBOPEHMS
BEUIECTB C PA3JIMYHOM pacTBOPUMOCTHbIO, IIPUTOTOBJIEHHE PpACTBOPOB C
orpeieN€HHON MacCOBOM J10J1eH pacTBOPEHHOIO BEILIECTBA, B3aUMO/ICHICTBUE BOJIbI
¢ MeTtaJulaMM  (HaTpueM W KajgblueM)  (BO3MOXHO  MCIIOJIb30BaHME
BUJICOMATEPUAJIOB), OIpPEJEIIEHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOILBIO
MHAMKATOPOB, HCCJIEI0BAaHUE OOpPa3lOB HEOPraHUYECKHUX BEIIECTB pPa3IMYHbIX
KJIaCCOB, HAOJI0JIEHNE MU3MEHEHUS! OKPAaCKU HMHAMKATOPOB B PACTBOpaxX KHUCIOT U
nienoued, uszydeHue B3aumojeicTBus okcuga menu(ll) ¢ pacrBopom cepHoii
KHUCJIOTBI, KHCJIOT C MeTallaMHM, peakUuil HeWTpanuzaluu, IOJydyeHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO METajla JIPYyruM M3 pacTBopa
COJIM, PEUICHHE DKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaXHeWIne Kiacchl

HEOPTaHNUYCCKUX COC}II/IHGHI/IfI»

[Iepnoanueckuit 3akoH u [lepuoandeckas cucTeMa XMMHUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMoB. XuMudeckas cBsi3b. OKHCIUTENIBHO-

BOCCTAHOBUTCIIBHBIC PECAKIINN

[IepBble moNbITKM KiIaccU(UKALMM XUMUYECKUX J1eMeHTOB. [loHATHEe 0 rpynmax
CXO/IHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METasllbl, TaJOreHBI,
WHEPTHbIE Ta3bl). OIEMEHThl, KOTOpble 00pa3zyloT am¢oTepHblE OKCUIBl U

TUAPOKCUBL

3.2

Ilepnonnueckuil 3akoH. Ileproguueckas cucreMa XMMHYECKUX 3j1eMeHTOB [[.U.
MenneneeBa. Koporkoneproanas u anuHHonepuoaHas ¢opmsl Ilepuonuueckoit
cucteMbl xumuyeckux snemeHToB [[.M. MenneneeBa. Ilepuoasl M rpynmsl.

Du3nUecKUul CMBICIT MOpAAKOBOI'O HOMCPA, HOMCPOB MEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenne aromoB. CocrtaB aToMHbIX saep. M3oromsl. DnekTpoHsl. CTpoeHHe
JNEKTPOHHBIX  000704eKk aroMoB mepBbIX 20 XUMHUYECKHMX  3JIEMEHTOB
IIepuognueckoit cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMUYECKOIO

3JIEMEHTA MO ero nojoxeHuto B [lepuoauueckoitl cucrteme .. Menneneena

3.4

3aKOHOMepHOCTI/I U3MCHCHHUA  paauyCa aToMOB XHUMHUYCCKHUX  JJICMCHTOB,

METaTINYEeCKUX U HEMETAIINYSCKUX CBOMCTB 110 rpymmaM 1 nepuogam. 3HaucHUE




3.5

[lepuoauueckoro 3akoHa W Ileproauyeckol CUCTEMbl XHUMHUYECKHX 3JIEMEHTOB
JUISl pa3sBUTHS HayKH U npakTuku. J[.M1. MenneneeB — yd4€HbI U IpaskJaHUH
Xumuueckass cBsizb. KoBasieHTHast  (mosispHas W HENOJSIpHAsi)  CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3J1eMeHTOB. loHHas CBI3h

3.6

3.7

9 KJIACC

Kox

Crenenp okucieHuss. OKHUCINUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIporecchr
OKHCJIEHMS U BOoccTaHOBJIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIN

XUMHUYECKUH OKCIEPHMEHT: H3y4eHHe oOpas3loB BEIIECTB METAUIOB |
HEMETAJUIOB, B3aUMOJEHCTBHE THAPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT U
LIeJI0YEH, MPOBEACHUE OIBITOB, WIUIFOCTPUPYIOIIUX IPUMEPbl OKHCIUTEIbHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

BemecTBo u xummuueckas peaKnusi. HOBTOpeHI/Ie

11

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XuMHUeCKUX 3yieMeHTOB J[.H.
MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEpPUOAOB, KalMs, KaldblUsi U UX
COCIMHEHUN B COOTBETCTBMM C MOJIOKEHHEM »3JeMeHTOB B llepmoamueckoii

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

1.3

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. TUIBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM M BHUIA
XUMHUYeCKOor cBsi3u. Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB
(MexXIyHapOIHAs W TPUBHAIbHAS ). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3IM4HBIM KJIacCaM HEOPraHUYECKUX COECAUHEHHM, TEHETUYECKas CBS3b

HEOPTaHNYCCKUX BCIICCTB

Knaccudukanus XuMu4eckux peakiuil Mo pasjIM4yHbIM IMpH3HaKaM (IO YHCITY H
COCTaBy Y4YacTBYIOIIMX B pEaKIUU BEIIECTB, MO TemioBoMy 3hdexTy, Mo
U3MEHEHMIO CTENEHeW OKMCIECHUS XUMHUYECKUX 3JIEeMEHTOB, 10 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKliu, TEPMOXUMUYECKUE

ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu
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[lonarue o0 oOpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusx. lloHsaTHe o
TOMOTEHHBIX W TE€TEepOTeHHBIX peakuusx. [loHsATHE 0 XMMHYECKOM pPaBHOBECHH.

q)aKTOpBI, BJIMAIOINIUC HaA CKOPOCThH XHUMHYSCKOMN peakuu " IIOJIOKCHHUC




XUMHYCCKOI'0 paBHOBECUSA

1.5

1.6

1.7

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuy, JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHON  pEaKLUH. CocraBiieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKLMi ¢  MCIOJIB30BaHUEM  MeEToJa

AJIEKTPOHHOTO OallaHca

Teopust 3IEKTPOIUTHUUECKON AUCCOLMALMU. OJEKTPOIMTHI M HEIIEKTPOJIUTHI.
Karronpl, aHnoHbl. MeXaHU3M IHUCCOIMAIIMK BEIIECTB C Pa3IWYHBIMH BUIAMU
xumudeckoi cBs3u. Crenenb aucconmanuu. CUIIBHBIE W CIaOble AIEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. YcCIOBHS NPOTEKaHHWS pPEaKIuid HOHHOTO OOMEHa,
MOJIHBIE W COKpAII€HHbIE HWOHHBIC YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMH M COJICH B CBETe TMPEACTABICHUH 00 DJICKTPOJIUTHYECKOU

nuccounanuu. KauecTBeHHbIE peaklinu Ha MOHEBI. [loHsATHE O TUApOIIH3E coneit

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMH KPUCTATTTUYECKUX
pPEIIETOK HEOPraHMYEeCKHX BEIIECTB — METAIJIOB W HeMeTauioB (rpadura u
ajgmasa), CIIOKHBIX BEIIECTB (XJIOpHAA HATPHsl); HUCCICIOBAHHUE 3aBUCHUMOCTH
CKOPOCTHM XHMMHYECKOM peakuuu OT BO3JACHCTBUS pPA3IUYHBIX (HAKTOPOB;
MCCJIEIOBAHKE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIINN
KHUCTIOT, IIeNouedl M coieil (BO3MOXKHO HCHOJIb30BAaHUE BUAECOMATEPUATIOB);
MIPOBE/ICHHUE OTBITOB, MILTIOCTPUPYIOIINX MPU3HAKU MTPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (oOpa3oBaHME OCa/Ka, BBIJCIEHHWE Ta3a, 00pa30BaHHUE BOJbI); OIBITOB,
WUTIOCTPUPYIONTUX ~ MPUMEPBl  OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIUM
(ropeHue, peakuuu pas3ioKeHUs, COCTUHEHUS); pacro3HaBaHNE HEOPTaHUYECKHX
BEIIECTB C TIOMOIIBIO KAUEeCTBEHHBIX pEaKIMi Ha HWOHBI, peIIeHUe

SKCIICPUMCHTAJILHBIX 3a1a4

2.1

Hemeramie! 1 ux COCINMHCHUA

O6mass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (U3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE€ CBOMCTBA Ha MpHUMEPE  XJopa
(B3aMMOJIEHCTBIE C MeETaUlaMH, HEMeTallaMH, IIeJo4aMu). XJIOPOBOAOPOI.
ConsiHasg KHUCIIOTa, XHMHYECKHE CBOMCTBA, NOJIy4€HHE, NMpUMEHEHHe. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HA OpPraHM3M ueloBeKa. BakHelune XJIOpUIbl U HX

HaxO0XXJICHHE B MPUPOJIC

2.2

O6mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHBbIC CTENeHU okucieHus. CTpoeHue u (U3MUECKHUE CBOWCTBA

MPOCTHIX BEILIECTB — KUCIOPOAa U Cepbl. AJUIOTPOMHbIE MOAU(PHUKALIUN KHCIOpOIa




U cepbl. XHUMHUUYECKHEe CBOMCTBAa cepbl. CepoBOIOpOA, CTpOoeHHE, (U3HUECKHE U
XUMHYECKHUE CBOMICTBA. OKCI/II[BI CCPbI KaK MPCACTABUTCIIM KHCJIIOTHBIX OKCHIOB.
Cepnas kucnora, ¢Qusnueckue W XUMHUYECKHE CcBoicTBa (0o0mue Kak
MPEJCTABUTENS KjIacca KHUCIOT M CHelu(UYecKne). XUMUYECKUE DPEaKIIHH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJy4YeHHUs] CEpHOM KHCIOTHI.
[Mpumenenne. Conmu CEpHON KHUCIOTHI, KAYECTBEHHAs peaklvs Ha Cyib(ar-HoH.
Haxoxnenue ceppl u e€ coeAMHEHMI B Hpupoje. XUMHUYECKOE 3arps3HeHHe
OKpYXXalollled Cpelapl COEIMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIU, 3arps3HEHHE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

2.3

2.4

O6mmas xapaktepucTika 35eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTEepHbIE CTEMEHU OKHUCIEHUs. A3OT, pacrmpocTpaHeHHe B MPHUPOJIE,
dbuznueckue U XuMu4yeckue cBoiictea. Kpyrosopor a3ora B nmpuponae. AMMHUaK, €ro
du3nYecKue 1 XMMUYECKHE CBOMCTBA, MoTydeHue U npuMmenenune. Conm aMMOHuUS,
ux uU3NYecKue U XMMUUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUsA. A30THasi KUCJIOTa, €€ MojydyeHue, PU3HUYEeCKUe U XUMHUYECKUE
cBOiicTBa (0OIIME KaK TPEICTaBUTENsl Kiacca KUCIOT U cHeruduveckue).
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHHSI B KadyeCTBE MMHEPAIbHBIX
ynobpeHuii. XuMuU4ecKoe 3arpsi3HeHrne OKpYXKarolle cpebl COeAMHEHUAMU a30Ta

(KUCTIOTHBIE JOXK/H, 3aTPSI3HEHNE BO3/1yXa, TOYBBI U BOJIOEMOB)

®ochop, amnorponHsle Moaudukanuuu ¢ocopa, (U3NYECKHE U XUMHUYECKHE
cBoiictBa. Oxcun pocdopa(V) u pochopHas kuciora, Gru3nyeckre 1 XUMUUYECKHUE
cBoiicTBa, moisyueHue. lcnonbp3oBanue ¢ocdaroB B KayecTBE MHMHEPAIbHBIX

ynobpeHuit

2.5

OObmas xapakrepuctuka 3jaeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHblE  CTENEHU  OKUCJIEHMs.  YTJepohA,  auIOTPOIHbIE
MOTU(UKAIHA, PACIPOCTPaHEHHE B TPHpPOAe, (U3HYECKHE U XHUMHUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopor yriepona B mpupoje. OKcHIbl yriepoaa, ux
¢u3nveckne W XWMHUYECKHME CBOWCTBA, JCWCTBHE Ha JKUBBIE OPTraHU3MBEI,
NOJyYeHUEe U NpUMEHEHHEe. DKOJOrMYECKHe MpPOoOJeMbl, CBA3aHHBIE C OKCHJIOM
yraepona(lV); rumore3a r100adbHOTO TOTEIUICHHUS] KJIMMaTa; TapHUKOBBIMA
3 dexT. YronpHas KUCIOTa U e€ CONMH, UX (PU3MUECKHe U XMMUYECKHEe CBOWCTBA,
noiaydeHne u npuMeHeHue. KadecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBaHue kapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH U CEIBCKOM

X03CcTBE

2.6

HCpBOHa‘IaJII)HI)Ie MOHATHS 00 OPraHM4€CKrUX BCHICCTBAX KaK O COCIMHCHUAX




2.7

yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIMLEPUH, YKCYCHAsI KUCIIOTA).
Ux coctaB u xumuueckoe crpoeHue. [loHsiTHE O OMOJIOrMYECKH Ba)KHBIX
BEIIeCTBAaX: MHUpax, Oelkax, yrieBoJax — W HUX pOJU B KHU3HU UEIOBEKa.

MaTepI/IaJIBHOC CAUHCTBO OPraHNYCCKUX U HCOPTraHNYCCKUX COC[[I/IHCHI/II;'I

Kpewmnuii, ero ¢usnveckue U XMMUYECKHE CBOMCTBA, MOJTYYEHUE U IPUMEHEHHE.
Coenunenus kpemHuss B mpupoae. OOmme mpencraBieHus o0 oOKcuuae
kpeMuusi(1V) u kpemuueBoil kuciore. CWIMKAThl, UX HCIOJIL30BAaHUE B OBITY,
MEIULMHE, [POMBILUICHHOCTH. BakHelmume  CTpOUTENbHbIE  MaTepuabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeTOoH, >ene300eToH. IIpoGiemsl Oe3ormacHoro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGHH@BHOﬁ KHU3HHU

2.8

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHE O0OpaslloB HEOPraHHMYeCKUX BEIIECTB,
CBOICTB COJISTHOW KHUCJIOTBI; IIPOBE/ICHUE KAaUECTBEHHBIX PEAaKLUN Ha XJIOPU-UOHBI
U HaOJI0/IeHNe MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXKarole (GU3NMIECcCKue U
XUMHUYECKHE CBOICTBA raJlor€HOB U MX COEJUHEHHH (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHME C O00pa3laMu XJIOpUIOB (TallOT€HUIOB);
03HAaKOMJIEHHE ¢ 00pa3Lamu cepbl U €€ COETUHEHUSIMH (BO3MOXHO HCII0JIb30BAHKE
BUJIEOMaTepHasoB); HaOI0AeHUE Tpoliecca OOYIJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI; H3YyYCHHE XUMHYECKHX CBOMCTB
pa30aBICHHON CepHOIl KUCIOTHI, MPOBEICHUE KAYeCTBEHHON PEakiuu Ha CyIbdar-
MOH U HaOIOJeHHE TMpHU3HaKa €€ MPOTEKaHWs; O3HAKOMJIEHHE ¢ (DU3MYECKUMU
cBoWicTBaMM a30Ta, ¢ochopa M UX COCJUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpHaIoB), oOpa3aMu a30THBIX U (OCPOPHBIX YAOOpEHUN; MOIyYeHHE,
coOupaHue, pacrno3HaBaHWE M H3Y4Y€HHE CBOWCTB aMMHUaKa; IPOBE/IECHUE
KaYeCTBEHHBIX PEaKIHMi Ha MOH aMMOHHMS U (ocaT-uoH U W3YYeHHE NMPU3HAKOB
UX TIPOTEKAHUs], B3AUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIBIO
(BO3MOXKHO HCIMOJIb30BAaHHUE BHJICOMATEPHAIIOB); A3y4YECHUE MoJenen
KPUCTAIMYECKUX PEHIETOK anmasza, rpadurta, (QylaepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOra3a; MojiyueHue, cooupaHue, pacro3HaBaHHE M U3ydeHHe
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJACHUE KaueCTBEHHBIX peakiuil Ha kapOoHaT- U
CUJIMKAT-UOHBl W HW3y4Y€HUE TMPHU3HAKOB MX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPONYKIHUEH CUIMKATHOM NPOMBIIUIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTAUIBI U UX COEAUHEHUS)

MeTamisl U uX COCIUHECHUA

3.1

O6u1a;1 XapaKTCPUCTHKA XMMHUYCCKHUX DOJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHU HX




3.2

nojoxkeHuss B Ilepuogmueckoil cucremMe XuMUYeckux anemeHtoB J[.U.
MenneneeBa u cTpoeHusi aromoB. CTpoeHue MeTaiuioB. Merauindeckasi CBsi3b U
METaJUIMYecKas  KpUCTaUITMYecKass  pemérka.  DICKTPOXUMUYCCKUU PNl

HaIPSHKEHUN METaJIOB

Ou3nyecKkue M XUMUYECKHE CBOWCTBAa MeTauioB. OOmMe CrnocoObl MONydeHUs
MeTayyioB. [loHSATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIOCOOBI 3aIUTBHI UX OT
Koppo3uu. CmiaBbl (CTalb, YyTyH, JIOPATIOMUHHMI, OpOH3a) U UX NMPUMEHEHUE B

6BITy W IPOMBIIIJIICHHOCTHU

3.3

[lenouynsle MeTauibl: mojoxeHue B Ilepuogmdeckoit cucreMe XHUMHYECKHX
sanementoB J[.MI. MeHneneeBa; CTpo€HHME HMX aTOMOB; HAXOXICHHUE B IMPHUPOE.
OuznyecKkue U XMMHUUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U kanusi). OKcuasl u
TUAPOKCHUJBI HAaTpud MW KaJIvA. HpI/IMeHCHI/IC MISCJIOYHBIX METAJJIOB U HUX

COCIMHEHUN

3.4

[IlenoyHO3€MeENBHBIE METAJIIIBI MATHUM U KaJIbLUM: nonoxenue B [lepuonuueckont
cucreme xumudeckux d3nemeHToB /.M. MenneneeBa; CTpOEHHME HX aTOMOB;
HaxoXJeHue B npupone. Puznyeckue 1 XUMUYECKUE CBOWCTBA MarHusl U KaJIbLIUS.
Baxneiimue coequHeHus Kanblus (OKCUI, THAPOKCH I, conn). JKECTKOCTh BOJBI U

CrocoO0bl €€ yCcTpaHeHus

3.5

3.6

AnromuHui: nonoxenue B [lepuonuueckoii cucreme xumuueckux anemeHton JI.U.
Menzeneesa; CTpOCHUE aTOMa; HaXOXKACHUE B Npupoae. PU3NYECKUEe U XUMUYECKHE

CBOICTBa amrOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHIA ¥ TUAPOKCH/IA AITFOMUHUS

Kene3o: nonoxenne B Ilepronnueckoi cucteMe XMMHYECKHUX 3yemeHToB JI.M.
MeHpeneeBa; CTpOe€HHE aToma; HaxoXAeHue B mpupoae. DPusnueckue Hu
XUMHUYEcKHe cBoiicTBa xeneza. Oxkcuibl, rugpokcunasl U comu xeneza(ll) u

xkene3a(lll), ux cocras, cBOWCTBA U TOTyUeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pasliaMyu METalIOB U CILIaBOB, UX
(U3HYECKUMU  CBOWCTBAMH; W3YYCHHE PpE3yJbTaTOB KOPPO3WH  METAJLIOB
(BO3MOXKHO HCIONB30BaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH B3aWMOJEHCTBUS
OKCHJIa KalbIlUsl ©W  HATpusd C  BOJOW  (BO3MOXXHO  HCITOJIb30BAaHHE
BUJICOMATEPHAJIOB); HCCIEIOBAaHUE CBOWCTB KECTKOW BOJBI; MpoIlecca TOpeHUs
)Kere3a B KUCIopoJie (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHAIIOB); MPHU3HAKOB
MMPOTCKAHUA KaUCCTBCHHBIX peaKuHﬁ Ha HOHBI (MaI‘ HHUA, KaJlbliMd, aJJFOMHHHA,
nuHka, xene3a(ll) u xenesa(lll), memu(ll); HaGar0MEHME W ONMMCaHUE TTPOIIECCOB
OKpalllnBaHUd IIJIaMCHHU HWOHaMMW HaTpusd, Kajlud U KaJlblud (BOSMO)KHO

UCIIOJIb30BaHNE  BUJEOMATEPHANIOB); HCCIEOBaHHE aM(OTEPHBIX  CBOWCTB




4.1

TUAPOKCHIA QAJIOMHHHA W THAPOKCHMAA HHHKaA, PEIICHHUE JSKCICPUMCHTAJIbHBIX

3a7a4 o TeMe «BakHeHIe MeTaljIbl 1 X COCTUHCHUSI

XHUMHA U OKpYXKarolas cpena

HoBeie matepuansl u TexHonoruv. BemectBa u marepuansl B IOBCEIHEBHOM
J)KU3HUA YeJIOBEeKa. XHMMHS W 3J0pOBbe. be3omacHoe HCIOIb30BaHUE BEIIECTB U

XUMHUUYECKMX peakuuid B ObiTy. [lepBas moMomib IpH XMMHUYECKHUX OXKOrax H

OTpaBJICHUAX

4.2

4.3

OCHOBBI JKOJIOTMYECKON T'PaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOILEH
cpeapl IIJIK. Ponp xumum B pemieHuu 3Kojorudeckux mpobnem. Ilpupoansie
UCTOYHUKU YIJIEBOJOPOAOB (Yroyib, HPUPOAHBIM ra3, He(Th), MPOAYKTHl HUX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XYUMUYECKUN HKCHEPUMEHT: H3Yy4YeHHE 00pa3lioB MaTepuajioB (CTEKJIO, CIUIaBbl

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YVJbBTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBepsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOIO0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

11

0 TIO3HAaBa€MOCTHM SIBJICHUM npupoAbl, ITOHHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYSCKOM HAayYKH KakK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHUs, KOMIIOHCHTA 0611_[6171 KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH  YCJIOBEKAa B  YCIOBUAX  COBPCMCHHOI'O O6HI€CTB3,;

INOHUMAaHHEC MECTAa XUMHHU CPEAU APYIrUX C€CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAAX IIO3HAHUA, B TOM YHCJIC ISKCIHCPUMCHTAJIIbHBIX H
TCOPCTUICCKHUX MCTOdAax HUCCICI0OBaHUsA BC€IICCTB u HU3YyUCHUA
XUMHUYCCKHUX peaKL[PIfI; YMCHHE UCIIOJIB30BATH MOJCIIHN IS 00BsICHEHHS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATBHON NEATETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAHHBIMH Ha  JIOCTH)KCHHSX
XUMHYECKOH HayKd, 4YTO TO3BOJIUT OOYYaIOIIUMCA paccMaTpuBaTh
XUMHIO Kak cdepy cBoel Oyaymiei npodheccuoHaIbHON eATeTbHOCTH U
cleNaTh OCO3HAHHBIN BHIOOp XMMHUHU Kak MPO(UIBHOTO MpeaMeTa Mpu

nepexo/ie Ha YPOBEHb CPEHET0 00IIero 00pa3oBaHus

Branenue cucteMoil XMMUYECKUX 3HAHUWA U YMEHUE IPUMEHATD CUCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BROKHEUIIME XUMUYECKHE TOHSATHS: XHUMHUYECKH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPO/HAsI CMECh, OTHOCHTEIbHBIC aTOMHAsI U MOJICKYJISIpHAsT MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJIIPHBIH 00BEM, OKCHI,
KHUCJIOTa, OCHOBaHHUE, COJb (CPeIHss), XMMHUYECKas Peakus, PEeaKiiu
COC/IMHCHUS, PEAKIMH PA3JIOKCHUS, PEaKIMH 3aMEIICHHs, PEaKIuH
oOMeHa, TeTIOBOH APPEKT peakinu, SK30- U SHAOTEPMUIECCKHUE PEaKIUH,
pacTBOp, MaccoBast I0JIsl XMMHYECKOTO AJIEMEHTA B COSIMHEHNUH, MacCOBast
JOJISl ¥ TIPOLIEHTHAsT KOHIICHTpAlMs BEIIeCTBA B PACTBOPE, SIIPO aToma,

SJIEKTPOHHBIA  CIIOM aToMa, aTOMHas oOpOuTadh, paguyc aroma,




2.2

2.3

BaJICHTHOCTH, CTETICHb OKHCIICHUS, XUMHYECKast CBSI3b,
AIIEKTPOOTPHULIATEIBHOCTD, TOJISIPHAS M HETIONISIpHAsT KOBAJICHTHAS CBS3b,
WOHHAsl CBS3b, METAIMYECKas CB3b, KPHUCTAUIMYECKAss penéTKa
(aromMHas, MOHHAsI, METALTUYECKAasi, MOJIEKYJIsIpHAsA ), MIOH, KATHOH, aHUOH,
SNIEKTPOJIUT U HEIJIEKTPOJINT, SIEKTPOIUTHYECKAs AUCCOLUALIUS, PEAKIHN
MOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIIUH,
OKHCITUTEIb W  BOCCTaHOBUTENb, OKHCIICHHE U  BOCCTAaHOBIICHHE,
ANIEKTPOJM3, XHUMUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE
peaKInu, CKOPOCTh XMMUYECKOH peakimu, katanuzarop, [1/1K, xopposus
METaJJIOB, CIUIABBI

OCHOBOITOJIATAIONIME 3aKOHBI XUMHH: 3aKOH COXPAaHEHHUS MacChl,
nepuoandeckuii 3akon /I.M1. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTrajipo

Teopuu XAMUH: aTOMHO-MOJIEKYJIIpHAs TeopHs, TEOpHUL

BHGKTpOHI/ITI/I‘ICCKOﬁ Jucconnuanumn

Bnanenue ocHoBamMu XHUMHYCCKOM I'PaMOTHOCTH, BKHIO‘I&IOIHGﬁi

3.1

YMEHHE MPaBUIbHO HUCIIOJIb30BATh N3YUYEHHbIE BEIIECTBA U MaTepHabl (B
TOM YHCJI€ MHUHEpaJbHbIE YyIOOpPEHHs, METaJUIbl U CILJIaBbl, MPOAYKTHI
nepepaboTKU  MPHUPOAHBIX  HMCTOYHUKOB  YIJIEBOJOPOAOB  (YIUid,
OPUPOJHOTO ra3a, He(pTH) B OBITY, CEJIbCKOM XO3siicTBe, Ha
IIPOM3BOJICTBE U NOHMMaHUE 3HAUYEHUs >KUPOB, OEJKOB, YIJIEBOAOB JJIs
OpraHM3Ma 4eJOBEKa; YMEHHE IPOTHO3UPOBATh BIMSHHUE BEILECTB U

XUMHYCCKUX TIIPONECCOB HaA OpraHu3M 4YCJIOBCKAa MW OKPYKaArOIYIO

HNPUPOJHYIO Cpely

3.2

3.3

3.4

YMCHHUC HUHTCTPUPOBATL XHUMHUUYCCKHUC 3HAHUA CO 3HAHUAMHU OPYTIUX

y4eOHBIX MPEIMETOB

HaJIMYue OmbITa pabOThl ¢ Pa3TUYHBIMU MCTOYHUKAMU HH(OpMaUU MO
XUMHUM (HaydyHas W HAy4yHO-TIONYyJSpHAas JMTeparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHBHO OIIEHMBaThb HH(OpPMAIMIO O BELIECTBaX, UX
IIPEBPALICHUSIX U MPAKTUUYECKOM NPUMEHEHUM U YMEHHE HCIOJIb30BaTh

e€ s pernieHus: yueOHO-TI03HABaTEIbHBIX 3a/1a4

BnaneHne ocHOBaMM NMOHATHHHOTO amlmapara U CUMBOJIMYECKOTO SI3bIKA
XUMHUU JUTS COCTaBIICHHS (POPMYIT HEOPTraHUYECKUX BEILECTB, YpPaBHEHHMA

XUMUYECKHX PEaKIi; OCHOBaMH XuMudeckoi HoMeHkmarypsl (IUPAC




1 TPUBUATHHOM )

YMeHne OOBSCHATH CBA3b IOJNIOKEHHS DJJIEMEHTA B HCpHOHquCKOﬁ

CHUCTEMC C YU CJIOBBIMHA XaPaAKTCPUCTUKAMU CTPOCHHUA aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee Yucio
AJIGKTPOHOB),  pAaCHpeNelICHHEM JJCKTPOHOB IO  JHEPreTHYCCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KU U KAJIbLIUA
[IpencraBienue O MepUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
DJIEMEHTOB (paJMyC aToMa, 3JIEKTPOOTPHUIIATEIHHOCTh), TMPOCTHIX U
6 CIIOXKHBIX BEUIECTB OT TIOJIOKEHHUsI dJeMeHTOB B [lepmonnyeckoii
cucTeMe (B MaJlbIX MEPHOJaX WM TIABHBIX MOJTPYIIAX) U JJICKTPOHHOTO
CTpOEHHS aToMa
7 YMenue knaccuuuupoBarb:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHUYEeCKUE BEIIeCTBa
7.3 XUMUYECKHUE PEaKIINHI
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTH M CTETICHb OKHMCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA
8.9 BUJ] XHMHYECKOM CBSI3M W THUI KPUCTALIMYECKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpax BemIeCcTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEITh
9 YMeHue XxapakTepu30BaTh (GU3NUECKHE U XUMHUYECKHE CBOMCTBA:
MPOCTBIX BEMIECTB (KHCIOPOJI, 030H, BOJAOPOI, TpaduT, aiMa3, KpeMHHUIA,
9.1 azoT, Gocdop, cepa, XIOp, HATPUHA, KauWii, MarHui, KaJbIUMH,
ATFOMUHHM, KEJEe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOjAa, aMMHAK,
XJIOPOBOAOPOJI, CEPOBOJIOPOMA, OKCHUIBI U TUAPOKCUABI MeTamnoB |-I1A
9.9 rpynmn, amomunud, meau (1), uunka, xenesza (11 u 1), okcuast yraepona
' (I u V), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CEepHHUCTasi, CepHas, a30THUCTas, a3oTHas, (ochopHas, yrojbHas,
KpEMHUEBAs! KUCIOTa U MX COJIN)
MPOTHO3UPOBATh M XapaKTEpHU30BaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTHU
9.3 OT UX COCTaBa U CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX

CBOMCTB, BO3MOKHOCTb IPOTEKAHHUS XHMHUYECKUX MPEBpalleHU B




Pa3INYHBIX YCIIOBHAX

YMeHue cocTaBisTh MOJICKYJISIPHBIC U MOHHBIC YPaBHCHHA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peaxiuii HOoHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YyUEHHBIX KJIACCOB (TPYIII)
' HEOPTraHWYECKUX BEIECTB
104 MOITBEPKTAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYHUCISTE (IPOBOJUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYFO ¥ MOJISIDHYIO MacChl  BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTa B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YypaBHEHUSM XUMHUYECKHX pEaKkUUid M HAXOAUTh KOIUYECTBO
' BellecTBa, 00BEM 1 MacCy peareHTOB WIH MIPOYKTOB PEaKIIuu
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJaMH HAay4YHOTO TO3HaHHs (HaONIOJeHUE, U3MEpEHHeE,
121 OKCIIEPUMEHT, MOJICITUPOBAHNE) TIPH M3YUYCHUHU BEIIECTB U XUMHUYCCKHIX
' SBIIEHUH; yMeHuEe cPOpMyITUPOBATH MPOOJIIEMY U MPEATIOKUTh MyTH €€
pelIeHus
199 Oe3zomacHOil pabOTBl C XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOU
' MoCyA0i U TabopaTOpHBIM 000pyAOBaHUEM
npaBUJIaMy 0€30MMacHOTO OOpaIlleHHsI ¢ BEIIECTBAMH, UCTIONB3YEMBIMU B
MOBCEIHEBHON JKHM3HM, IPaBWIAMH TOBEJCHHUS B IEIAX COSpeKEHUS
123 3I0pOBbSI M OKPYKAIOIIEW NPUPOTHONW Cpefpl; MOHMMaHUE Bpenaa
' (omacHOCTH) BO3JEHCTBUS HA IKUBBIC OPTaHU3MBI OINPEACIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBIIEHUS W TPEAOTBPALIECHUS WX BpPETHOTO
BO3JICUCTBUSA
13 Hannune mnpakTUuecKWX HAaBBHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEIYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
M3y4eHUE U ONMHCAaHWE (PU3UYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHUE C
13.1 (GUBHYECKUMU U XUMUYECKUMHU SIBICHUSMH; OTBITHI, WILTIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHMUS XUMHUYECKUX PEaKITHit
13.2 H3y4deHHUe CIIOCOOO0B pa3eICHHs CMecei




13.3

MOJIy4YeHUE KUCIIOpOoia U U3yYeHHUE €ro CBOICTB; MOJyueHUE BOAOPOJa U
U3Y4YEHHUE €r0 CBOMICTB; MOJY4YEHHE YIJIEKHCIIOrO ra3a W U3Yy4E€HUE €ro

CBOfICTB; IMOJIY4CHHNEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

135

NPUTOTOBJIICHHE DPAacTBOPOB C  ONPENCNEHHOW MaccoBOM  J1oJei
pacTBOPEHHOTO BEIIECTBA
NpUMEHEHHE UHIMKATOPOB (JIakMyca, MeTUJIOpaHka u (penondranenHa)

AT OIIPEACIICHUSA XapaKTEpa CpEAbI B paCTBOpax KUCIOT U menoqeﬁ

13.6

13.7

13.8

HCCIICOOBAHUEC U OIIMCAaHUEC CBOMCTB HEOPraHW4CCKHUX BEHICCTB PaA3JINYHBIX
KJIaCCOB; H3YYCHHUC B3aNMOJCHCTBHUS KHCJIOT C MCTallllaMHd, OKCHIaMH
MCTAJJIOB, PACTBOPHUMBIMU W HCPACTBOPHUMBIMHU OCHOBAHWAMM, COJIAMU;
MOJIY4YCHHE HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'0 METalllia
APpyrumMm U3 pacTBOpa COJIM; HCCICIOBAHUC an)OTepHHX CBOJCTB

TUAPOKCUA0B aIFOMHUHUA 1 HUHKA

PCUICHUC OJOKCIICPUMCHTAJIBHBIX 3aJlad II0 TEMaM: «OcHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHCHHﬁ)); ((SJIGKTpOJII/ITI/I‘-IeCKaFI JUcconuanus,
«BaknHelnye HeMeTaIbl U UX COCONHCHU A, «BaxkHelmue MeTalbl U

HUX COCIUHCHUS)

XUMUYECKHE DKCIEPUMEHTHI, UIIIOCTPUPYIOIINE IIPU3HAKYA MPOTEKAHUS
peaxiuiit FOHHOTO 00MEeHa; KaYeCTBEHHbBIE PEAKIIMH Ha MPUCYTCTBYIOIINE
B BOJHBIX PAcTBOpPAaX HOHBI: XJOPUA-, OpOMHUI-, MOIUI-, CYJIbdart-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI
aMMOHHUs, MarHus, KaJblHs, aJlOMHHHS, kene3a (2+) u kenesa (3+),

Meu (2+), TMHKa

14

YMmenune:

141

NPENCTaBIsITh ~ PE3yNbTaThl  dKCIEpUMEHTa B  (QopmMe  BBIBOJOB,
JIOKA3aTeNIbCTB, TpPaQUKOB W TaOJHUII ¥ BBIBISATH OMIMPUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3KU MCXKAY PCAJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKUMU
ABJICHUSAMHA W IIpoHeCcCaMu, NMPOUCXOAAIIUMHU B MAKpO- U MHUKPOMHUPE,

O0OBSICHATH IMPUYNHBI MHOF006pa3I/IH BCIICCTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1€MEHT COAECPKAHMS
1 IlepBoHayabHBIE XUMUYECKUE TTOHATHUS
1.1 YucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei
19 ATOMBI U MOJIEKYJbl. XUMHUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' IIpocThie U cn0XKHBIE BELIECTBA.
13 Xumuyeckas: popmysna. BaJeHTHOCTP aTOMOB XMMHUYECKUX 3JieMeHTOB. CTeleHb
' OKHUCIIEHUSA
3aKkOH TIIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10J11 XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUU
L5 KonnyectBo BemectBa. Monb. MonsgpHas wmacca. MomsipHblid 00bEM  Ta30B.
' B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €MHULL BELIECTBA
16 ®dusnuecKkue U XUMHUECKHUE SBJICHUS. XUMUYECKas Peakius U €€ mpu3Haku. 3aKOH
' COXPAHEHHUS MacChl BEMIECTB. XUMHUUYECKNE YPAaBHEHUS
[Iepnoanueckuit 3akoH u Ilepuoguueckas cucrtema XUMHYECKUX nemeHToB [I.1.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX dieMeHToB JI.I.
2.1 Menpneneesa. Ilepuonsl u rpymnmbsl. PU3NMYECKUN CMBICT IOPSAKOBOIO HOMEpA,
HOMEpPOB IIEPUOJIa U TPYIIIBI JJIIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otombl. OnektpoHbl. CTpoeHue
2.2 9JICKTPOHHBIX ~ 00O0JIOYEK aTroMOB MepBBIX 20 XUMHYECKHUX  DIJIEMEHTOB
IIepuonnueckont cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX HJIEMEHTOB MEPBBIX TPEX
23 MEepUOJIOB, Kalus, Kaublusa (paguyca aToOMOB, JJIEKTPOOTPHIIATEIILHOCTH,
' METATMYECKUX U HEMETANTMYECKUX CBOWMCTB) U UX COEIMHEHUN B COOTBETCTBHH C
MOJI0KEHUEM AJIEMEHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumuyeckass  CBs3b. KoBaneHTHass (MOJsipHAs W HEMOJIApHAsl)  CBSI3b.
3.1 DIIEKTPOOTPULIATETBHOCTh XUMHYECKHUX AJIEMEHTOB. Nonnas CBS3b.
Meramnueckas CBs3b
3.2 Tunel  KpUCTATMYECKUMX  pEmI€TOK  (aTOMHAas, HWOHHAs, MeTaJuInyecKas),




3aBUCHUMOCTHh CBOMCTB BEIIeCTBAa OT THIIA KpHCTaHHI/I‘IeCKOfI peHIéTKI/I n BHJa

XAMHUYECKON CBA3U

Baxuelimye mnpeacTaBUTENM HEOPraHMYECKUX BewlecTB. Hemeraimbl u uX

) coeMHeHUsl. MeTasuibl U UX COSAUHECHHUS
Knaccudpukanus © HOMEHKJIATypa HEOPraHMYEeCKHMX COEAMHEHUN: OKCHJOB
(coeoOpasyrolne: OCHOBHBIC, KUCIOTHBIC, aM(POTEpPHBIC) U HECOJICOOpa3yIOIIHE;
4.1 OCHOBaHUI (ménoun u HEpPacTBOPUMBIC OCHOBaHU); KHCIJIOT
(kucnmopoacoaepKaye U OeCKUCIOPOIHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )
42 Ou3nyecKkue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJIA,
' XJIOpa, KHCIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
Ou3nuecKre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS, HATPHS,
4.3 Kamusi, MarHvss W KaJbllUs, aJlOMUHUS, Kele3a. OJICKTPOXUMHUYECKUU P
HANPSDKEHUN METalIOB
44 Ou3nyeckue M XUMHYECKHE CBONCTBA BOJOPOJHBIX COCIWHEHUI HEMETaJlIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnyeckne ¥ XUMHYECKHME CBOMCTBAa OKcHIOB HemetamioB: cepbl (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V). Ionydenue
OKCHJIOB HEMETAJLIOB
46 Xumnueckue cBoiictBa okcuaoB: MeTtawioB |A-IIIA rpymn, mmuka, memu(ll) u
. xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB
XUMHUECKUE CBOWMCTBA OCHOBAaHMM M aM(OTEPHBIX THIPOKCHIOB (Ha mpumepe
4.7 TUIPOKCUIOB aTIOMUHMUS, *Kenes3a, HuHKa). [lomyuenune ocHoBaHuil 1 aM(OTEpHBIX
THJIPOKCHIOB
OO0ume XWMHUYECKHE CBOMCTBAa KHCIOT: XJOPOBOAOPOJHOM, CEPOBOIOPOIHOM,
48 CEepPHHUCTOM, CEpHOM, a30THOU, QocopHOH, KpeMHHUEBOU, yrodbHOU. OcoObie
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAaHHOM CEpHOM M  a30THOW  KHUCIOT.
[Tomyuyenue kucnoT
49 OO0mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lomydenue coneit
410 [Tonyyenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOpPOJA, AaMMHUAKA,
' YIJIEKUCIIOro Ta3a B 1JabopaTopuu
A11 [Tomyyenue amMmmuaka, CEpHOM M a30THOM KHCIOT B TpomblinuieHHOCcTH. OOmue
' CHOCOOBI MOJTYYCHUS METAJIIOB
4.12 I'eneTnueckas cBsI3b MEXKAY KJIaCCaMHU HEOPTaHUYECKUX COCTUHEHUI




XUMHUYECKUE PeaKInu

5.1

Knaccudukamuss XuMu4ecknx peakmuii MO pasMdyHbIM MpPU3HAKaM: 10 YUCITy |
COCTaBy YYacCTBYIOIIMX B pEaKLIWU BEIIECTB, IO TemIoBoMy 3ddekry, 1o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

5.2

5.3

5.4

TennoBoii 3pheKkT XUMHUECKOW peaKIuu, TEPMOXUMHUYECKUE YpaBHEHHUS. DK30- U
SHIOTEPMUYECKHE peakiu. TepMOXUMUYECKUE YPaBHEHUS
OKHUCIUTENIbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTETH W BOCCTAHOBUTEIH.
[Ipouecchl ~ OKHCIIEHHS ¥ BOCCTaHOBIICHUS. DNeKTpOHHBI  OanaHc
OKHCITUTEIFHOBOCCTAHOBUTEIILHON PEaKIIUU

Teopust 3MEKTPOIUTUYECKON auccouuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIHUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHp JuCCcoanmumn

5.5

Peaknuu moHHOTO OOMEHA. YCIIOBUS TMPOTEKAHWS PEAKIM HOHHOTO OOMeEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Marepuanbl B IOBCEJHEBHOM JKM3HM 4YelloBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B Jaboparopun u ObiTy. IlepBas

nmomMoub MMpu XUMHYCCKUX 0KOr'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpY’Karolleld cpelibl (KUCIOTHBIE 0K, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpeaenbHas
nomyctumas  koHueHtpauus BemiectB  (IIJK). Ponp xumum B perieHuun
HKOJIOTMYECKUX MpoOsieM. YcuiaeHue MapHUKOBOro J3(dekra, paspylieHHe

O30HOBOT'O CJI0A

6.3

6.4

[Tpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHUsS U UX COCAMHEHUH B OBITY,
MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siicTBe. [IprMeHeHne meTanaoB u
CIUIaBOB (CTaslb, YYT'YH, JIOPATIOMUHUM, OpOH3a) B OBITY U HNPOMBIIIJICHHOCTH HUX
coemuHeHUH. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
KOppO3uu

[IpuposnHble HWCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPHUPOAHBIN ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHauyanbHble TMOHATHS 00 OpPraHMYECKUMX BEIIECTBAX KAaK O COEJMHEHMSX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTWJIeH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHCIIOTa).
[onsiTne 0 GMONOTMYECKH BAKHBIX BEIECTBAX: KUPaX, OCNKax, yrieBojax — U UX

POJIM B ) KU3HU YCTIOBCKA

Pacuérrr:




7.1

o popmynaMm XUMHUYECKUX COETMHEHUI

1.2

Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM
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