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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCITUTAHUSA U C YU4ETOM KOHIICIIIIUN MPENOAaBaHus YICOHOTO MpeaMeTa « XUMHU
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpuBaeT pACIpENEICHHE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHWE XHUMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTENbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUMHCTBO MPUPOIbI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIpEeACTaBICHHM 00 BJIEKTPOIUTHYECKONW JTUCCOLMAIMKM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TMOIYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM TMO3HAaHUs B Hayke. M3ydeHHe XMMHUU MPOUCXOJIUT C MPUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMHM TMpaBWJ OE€30MacHOTO OOpallleHusi C BEIEeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NIEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0o MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJYyYEHHBIE MPU H3YYECHHUU
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(dWIis U HAMPaBICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COJEPXAHUE OBYUYEHUA
8 KUIACC
IlepBoHaYya/IbHBIE XUMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BeliecTB. [loHsiTue 0 MeTojax Mo3HaHMUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommmuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/0M, MpaBUiaMu pabOThl B JIA0OpaTOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINMCAaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B Tpupoae, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3¢h(HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeka. KpyroBopot BoAbsl B IpUpoOE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknaTypa ocHoBaHuil. PU3MYECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coineil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOJIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bomopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOUEH,



uzydyeHue B3zaumojeicTBus okcupga menud (I1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METajllaMH, PEaKkUWid HEUTpaTu3alH, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 Teme «BaxHeumme Kiaccsl HEOPraHWYeCKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (ILLIENOYHbIE U IEJIOYHO3EMENIbHbIE METAJIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyNIaM U NepHoaaMm.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, NMPOBEAEHUE OIbITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl UYepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TaAK W MOHATHH, SBJISIOIIUXCS CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, MepuoJUYHOCTb, HaOII0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIus

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepuommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(pQeKTy, IMOo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakuusix. [IoHATHe 0 rOMOreHHBIX U reTepOreHHbIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKIUid C  HUCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHrMOHbl. MeXaHU3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W colel B CBETe TMPEACTaBICHUNA 00 DIEKTPOIUTHUECKON
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DBICKTPOMPOBOIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEpUaloB), IPOBEJACHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3jioKEeHUsI, COCIMHEHUs ), PaclO3HABaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTelneHU okucieHus. CTpoeHue u (PU3MUECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (U3NUecKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
JeKalge B OCHOBE IPOMBIIUIEHHOTO CHOc00a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsi3HEHHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTENICHU OKUCIEHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
dbu3nyecKkre U XMMHUUYecKue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
HOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToiydeHue, (pU3nUecKue M XUMHUUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTEIS Kiacca KHCIOT W CHeIudHUUEcKue).
Hcnonp30BaHWe HUTPATOB MW COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIlel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GuUMUECKHe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpOoJd,  aJUIOTPOITHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepoaa B npupojae. Okcuapl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYYEHUE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBI, CBA3AHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl WX MepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUU.

Kpemnuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TOJyYEHUE U
npuMeHenue. CoenuHeHuss KpeMHHst B mpupoje. OOuiue mpeacTaBieHus 00
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTeNnbHbIE MaTepHalbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl W €€  COCIUHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOII0JeHHe MpHU3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, I[POBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HaAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOUpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3yYECHHE I[PU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

Metayuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CHocoObl TONy4eHUs: MeTaiioB. [loHATHE O KOpPPO3UU METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPAJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TMAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIeJOYHbIX METAUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnonuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXO0XJICHHUE B IIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XUMAYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOWMCTB KECTKOW BOJIBI, MpOLIECCAa TOPEHUS Keie3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, >Keje3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAaMEHH MOHAaMU HaTpus, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

Bemectsa m Marepuanbl B IOBCEIHEBHOM XKHU3HM 4YEJIOBEKAa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0ImycTuMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xumMun B pemieHnn 3KoJI0ruueCcKux
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS Ye€pe3 HCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX



NOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KilaccuuKanus, MEepUOIUYHOCTh, HAOIIOIEHHE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3aps], MPOBOIHUKH,
HOJYIIPOBOJHUKHY, JIUAIIEKTPUKH, (DOTORJIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPHCTAIITNUECKas
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢ortocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEJIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMU B
oOLIeCTBE MpaBUJIaMU U HOPMAaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
paclIMpEeHUe OIbITA IEATEIBHOCTU Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOI'0 OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACIEAUIO, TNOHUMAaHHs 3HAYECHUS XMMHMYECKOM HAayKU B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOIICTBE MHpa U OOIECTBA;

2) rpaKaaHCKOr0 BOCIIUTAHMS:

IIPEACTABICHUS O COLMAJIBHBIX HOPMax M MPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU MpHU



BBITIOJIHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW JEeATETbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE U TMIOCTYNKHA CBOUX TOBApHILEH C MO3ULUHU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U COCTAaBIIAIOIINE
OCHOBY I TOHUMaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHHWM 10
XUMHUHU, HEOOXOJIUMBIE JIsi OOBSICHEHHS HaOJI0/IaeMbIX MPOIECCOB U SIBICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTU KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAYy W pe3ynbTaraM TPYAOBOU MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWW TI0 XWUMHHU, OCO3HAHHBIA BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPO(dEeCCUOHANTBHON CpEIe;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
IpaBuJ O€30MAaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’KaloLeH MPUPOAHON Cpeloi, AJisl MOBBIIIECHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHLIMKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, IKCIEPUMEHT U JIPYToe€.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YE€OHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpblE oOecneunBaloT (OPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUS HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOCHUU
3HAHUW: PAcCKpbIBATh CMBICI XUMHUYECKHX IMOHATHH (BBIACNIATH UX XapaKTEpPHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKILIH,
yCTaHaBIMBATh IMPUUYMHHO-CJIEACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Y4EHMS,
CTPOUTDH JIOTUYECKUE PAacCyXIEHUs (MHIAYKTUBHbBIC, AEyKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLlECCE TNO3HAHWA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON PEeaKIUu — MpU PEUICHUH y4eOHO-TI03HABATENbHBIX 33]a4, C YUYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

IpUOOpEeTEeHNE ONbITa IO IUIAHUPOBAHUIO, OPraHU3alMM U IPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkAaHUSA, CIPABOYHBIC
nocobust, pecypcbl VHTepHeTa), KPUTUYECKM OLIEHWBATh NIPOTUBOPEUYMUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0jacTi MCHOJB30BaHUS  HMHPOPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPOI aKTUBHOT'O MCIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaull HECIOXXHBIMU CXEMaMH, JharpaMMaMH,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JCHCTBUH, OINpEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa

BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpaATh Hanbosee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO pE3yJbTaTa 3asBICHHOM LIEIH, YMEHUE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJEpKaHus, YCTaHOBJIEHHOTO JaHHOM (QeaepanbHON pabouell mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHUA, €ro HMHTEepIpeTaluu,
mpeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOyueHus B 8 kiacce npeaMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TIOHSTHI: aToM, MOJIEKYJa,
XUMUYECKUN DJJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJNHAS), BAJICHTHOCTh, OTHOCUTEIbHAST aTOMHAas H
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca,
MaccoBas JI0Jisl XMMHYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJSPHBIA OOBEM,
OKCHJI, KHCJIOTAa, OCHOBAaHME, COJIb, OJJIEKTPOOTPULIATENBHOCTh, CTEIIEHb
OKHUCJICHHS, XHUMHUYECKas peakius, KiIacCu(UKaIus peakuuidl: peakiuu
COEMHEHMSI, PEaKLIUU Pa3JIOKEHUs, PeaKklMU 3aMElICHUs, peakiuuu oOMeHa,
9K30- U BHAOTEPMHUUYECKUE PEAKLUH, TEIIOBON 3P(EKT peakiuu, 11po aroma,
ANIEKTPOHHBIN CIIOM aroma, aToMHas OpOMTallb, PaJMyC aToOMa, XMMHYECKas
CBs3b, NOJIIPHAsE W HEMOJSPHAsl KOBAJEHTHasl CBsI3b, MOHHAs CBSI3b, HOH,
KaTHMOH, AaHWOH, pacTBOp, MaccoBas J0Ji1 BemecTBa  (MPOIICHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHSATUN U MPUMEHSThH
9THU TIOHSATHUSI IPU ONHUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCIOJBH30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS] (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONpPENENsATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCJIMHECHHSX,
CTENIEHb OKMCIIEHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, TPUHAIIECKHOCTh



BEUIECTB K ONPENENIEHHOMY KJacCy COEQUHEHHM 1o (opmynaM, BHI
XUMHUYECKOU CBA3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBath cMmbIci  Ilepuoamueckoro 3akona [l WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHE MEPUOJUYECKON 3aBUCHMOCTH  CBOWCTB
XUMHYECKUX DJJIEMEHTOB OT WX IoyoxkeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 Gopmy lleproandyeckoit cucTteMsl
XUMUYECKUX DJIEMEHTOB: pa3linyaTh IMOHATUSA «rJlaBHas mnoarpymnmna (A-
rpyIma)» u «mnodounas noarpymmna (b-rpynmna)», Maibie 1 00IbIITNE TEPHUOIBI,
COOTHOCUTh O00O3HA4Y€HHsI, KOTOpble uMeroTcs B Tabmuue «llepumonnueckas
cucreMa xumuueckux anemeHtoB [[. M. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij
Aapa, oOlllee YHUCIO AJIEKTPOHOB M PACHpENENCHHE HMX M0 3JIEKTPOHHBIM
CIIOSIM);

KJIACCU(PHUIIMPOBATh XHWMHUYECKHE DIIEMEHTbl, HEOPraHWYeCKHE BELIECTBA,
XUMHUYECKHE peakuu (10 YHCIy K COCTaBy YYacTBYIOUIMX B PpPEAKIUU
BEIIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIacCOB, MOATBEPXKIAasi OINUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT HX KadeCTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAILLICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOTO 3JeMeHTa N0 (JopMyJsie COeIMHEHHSI, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHHIO XMMHUYECKON
peakuuu;

IPUMEHSATH OCHOBHBIE OIEpAlMi MBICIUTEIBHON AESITENIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHME, O0000IIeHne, CHCTEMaTHU3alll, KiacCU(UKAIHIO,
BBISIBJICHUE TPUYUHHO--CIIEICTBEHHBIX CBSI3€M — JJI1 U3Y4YEHHUS CBOICTB
BEILIECTB U XUMUYECKUX PEAKIIHil, €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS —
HAOIOICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, OKCIIEPUMEHT (peanbHBId W
MBICJICHHBIN);

CJIeI0OBaTh MpaBWJIaM IMOJIb30BAHUSA XMMHUYECKON MOCyIOoH U 1ab0paTOpHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBWiaM OOpalleHHus C BEIIeCTBAMH B
COOTBETCTBHUH C WHCTPYKIUSMU TIO BBHIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB IO TIOJYYEHHUIO W COOMpPAHMIO Tra3000pa3HbIX BELIECTB (BOJAOpOJA U
KHCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOW MacCOBOM ao0jei



pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE
HKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB ILEJIOYEH U KUCIOT C MOMOIIBIO
UHAUKATOPOB (Takmyc, ¢peHondTarent, MeTHIOPaHXK U IPYTHE).

K koHIy oOyuenus B 9 kjacce rnpeIMeTHBIE pe3yJIbTaThl Ha 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJIA, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCICHHS, XUMHUYECKas
peakius, XUMUYeCKasi CBs3b, TEIUIOBOM 3(PGEKT peakiuu, MOidb, MOJSIPHBIN
00BEM, pacTBOp, DOJIEKTPOJMUTHI, HEINCKTPOJIUTHL,  DIEKTPOJIUTHYECKAS
JUCCOLMAIUS, PEAaKIUH HOHHOTO OOMEHa, KaTaluu3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble UM  HEOOpaTUMBbIE PEAKLUHUH, OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIE PEAKLNN, OKUCIMUTENb, BOCCTAHOBHUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE,  aJJIOTPOINusA,  amM(pOTepHOCTb,  XHMMHUYECKass  CBS3b
(kOBaJieHTHasi, HWOHHAs, METAUIMYECKas), KpUCTAJUIMYECKass pemeTKa,
KOpPpO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM PEAKLNH, NPEAECIBHO
nomyctumas konuentpauus 1I/IK BemecTsa;

WUIFOCTPUPOBATh B3aMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUI U IIPUMEHSATh
9TH MOHATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPAILCHHI;

UCITOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsI COCTaBIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJCHTHOCTh M CTEIECHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX  Pa3IMYHOIO  COCTaBa, MPHUHAJIEKHOCTb  BEUIECTB K
OTpeneNéHHOMY KJIacCy COEIMHEHUH Mo (opMyiiaM, BHJ XMMHYECKOH CBSI3U
(KkOBaJIeHTHasi, MOHHAs, METaJUIMYecKas) B HEOPraHUYECKHX COCIUHEHUSX,
3aps] MOHA MO XMMUYECKOU (popmylie, XapakTep cpeibl B BOJAHBIX pacTBOpax
HEOPTraHWYECKUX COCOUHEHUH, THII KPUCTAIMYECKON PEIETKH KOHKPETHOTIO
BEILIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBAaTh €r0 IMOHMMAaHWE: ONHUCBIBAaTh M  XAPAKTEPU30BaTh
Tabnuunyto ¢opmy Ilepuoanueckoil CHUCTEMBl XHMHYECKHX 3JIEMEHTOB:
paznuuaTh TOHATHSA «rJaBHas mnoArpynmna (A-Tpymma)» U «1oOo4Has
nonrpynna (b-rpynna)», wmanble u  OonbliMe TNEPUOABI, COOTHOCUTH
0003HauYeHUs, KOTOPblE€ MUMEIOTCS B MEPUOJUYECKON TabJvlle, C YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
aapa, oOIllee YHUCIO AJIEKTPOHOB M pAaCIpeAesieHHe UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB
U HUX COEOUHEHUH B MpeAesiax MaJbIX MEPUOJOB W TJABHBIX HOATPYIII C
Y4ETOM CTPOCHHS UX AaTOMOB;



KIacCU(PUIMpPOBaTh XWMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (10 YHCIy U COCTaBy YYacCTBYIOIIUX B PEAKIUU
BCIIIECTB, 1O TEIUIOBOMY d(QeKTy, M0 H3MEHCHUIO CTCIICHEHW OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) o0OImME U crenuduueckrue XHUMHYECKHE
CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, TOATBEPIKIAasl ONMHUCAHUE TTPUMEPAMHU
MOJICKYJIIPHBIX ¥ HWOHHBIX YPAaBHEHUW COOTBETCTBYIONIUX XUMHUYECKUX
peakuuii;

COCTABJISITh YPABHEHUS 3JICKTPOIUTUUECKON JUCCOLMAIIMKN KUCIIOT, IIeI0Uei 1
COJIeH, TIOJIHBIE W COKpall€HHbIC YpaBHEHUS peakluili HMOHHOTO OOMeEHa,
YpaBHEHUS PEAKINi, TTOITBEPKAAIONTNX CYIIECTBOBAaHNE TCHETHYECCKOU CBSI3U
MEXy BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  pEaKlui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIni;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UWX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XHWMHYECKHX TIPEBpAlIEHUH B  Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEJIHHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMeHTa 1o (GopMyJie COeIMHEHUsI, MaCCOBYIO
JIOJTEO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHCHUIO XUMUYECKON
peakmum;

COOJII0/IaTh TpaBUjIa TOJIb30BAHUS XUMHUYECKON MOCYI0M M J1abopaTopHBIM
o0oOpyZ0BaHUEM, a TAK)Ke IIpaBuiIa oOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBHUH
C MHCTPYKIUSMH IO BBIMOJHEHUIO J1aO0OPATOPHBIX XMMHUYECKHX OTMBITOB TIO
MOJIYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKHUCIIOrO
rasa);

MPOBOJIUTH PEAKIUU, TMOATBEPKIAIOIINE KauyeCTBEHHBIH COCTaB Pa3TUYHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUA-, OpoMHUA-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI W HWOHBI HM3YyYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINEC B BOIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OIEpAIlUU MBICTUTEIBHON JCSITEIIBHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTH3aIHI0, BBISBICHUE IPUYHMHHO-
CIICICTBCHHBIX CBS3CH — JUISI M3YYCHHS CBOWCTB BEHISCTB W XHUMHYECCKUX
peakmuii, eCTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaAOJIIOJICHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEaTbHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE XHUMHUA 8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne HaumenoBaHue pa3jieioB u 06pa3oBaTeNbHbIE PECYPCh
n/n TEeM MPOrpamMmabl Bcero KonTposabubie IIpakTHyeckue
padoTeI paboThI TOUKA VW pocTa
\
Pasnen 1. [lepBoHayaibHble XUMHYECKHE OHATHS
Xumusi — BaxkHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 0 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BerectBa 1 XuMHuecKue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHHYeCKUX BellleCTB
21 Bosnyx. Kucnopoa. [Tonsarue 6 0 0 bubnuoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa. Ilonarue o xucimorax 8 0 1 bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuotexa [JOK

' HEOPTaHWYECKUX COCTMHECHHI https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Pazgea 3. [lepuoanueckuii 3axoH u Ilepuoauyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoOB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUN

Ilepronnueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 0 0 bu6muoreka [JOK
' XUMHUYECKHX 351eMeHToB J[. 1. https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aroma
3.2 Xumudeckas cBsi3b. OKUCIH- 8 1 0 but6mmorexa [IOK



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

TEJIbHO-BOCCTAHOBUTEIIbHbBIE https://m.edsoo.ru/7f41837c
peaxkiuu
bu6nuoreka [IOK
Hroro no paszeity 15 https://m.eds00.ru/7f41837¢
bu6nuoreka [IOK
Pesepaiioe Bpes 3 0 https://m.eds00.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KUJIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHuUe pa3/iesioB U TEM (L ppoBnie)
Nenm | Kontposasubie | IIpakTuueckne | 00pazoBaTelbHbIE
porpamMmelI Bcero
padoThI padoThI pecypceebl
TOUKA \\ POCTA
Paspnen 1. BemecTBo 1 XMMHYECKHE PeaKIIUH
11 [ToBTOpEeHue u yrinyOnenue 3HaHUH 5 1 0 bubmuoreka [IOK
' OCHOBHBIX Pa3zeiioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuotexa [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XHUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/1bl M MX COeIMHEHHS
21 OO11ast XxapaKTepPUCTHKA XUMHYECKUX 4 0 1 bu6muoreka [JOK
' anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0mas xapakTepucTUKa XUMHIECKIX
2.2 Z-)J'IeMeHTO]f V|A1-3I‘pyl'IHLI Cepau eé 6 0 0 bubmorexa IIOK
’ https://m.eds00.ru/7f41a636
COEJIMHEHUS



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

O6H_[a$I XapaKTCPUCTHKA XUMHUYCCKUX

bubnunoreka LIOK
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 https://m.eds0o.ru/7f41a636
COeIHEHUS
00
e | oo ; Busorea 101
' N PYIIBL POA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Wroro no pazueny 25
Pa3zgen 3. MeTa/iIbI M UX CO€TUHEHU ST
. bubnuorexa [JOK
3.1 Obmue cROUCTEa METAMIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HHU Y€JIOBEKA 3 bubmoreia HOK
. https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE BpeMms 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

INOYPOUYHOE IVTAHUPOBAHUE 8 KJIACC

KosnyecTBO yacon DJIeKTPOHHbBIE
uudgpoBbie
Ne Jara 6
/i Tema ypoka Beero KonrTpoabubie | IlpakTuueckue W3ydeHus 00pa3oBaTe/IbLHBIC
padoThI padoThI pecypceel
TOYKA ! POCTA
1 [Ipeamer xumun. Poiap XUMHUM B )KU3HU 1 0 0 03.09 bubnmoreka [JOK
yesioBeka. Tela v BelecTa ' https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUHU 1 0 0 05.09 https://m.edsoo.ru/f0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U MPUEMBI 1 0 0 10.09 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM ' https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEMY
4 YucTteie BemecTBa H cMecH. CriocoObl 1 0 0 12.09 bubmuorexa [JOK
pasjiesieHus: cMeceit ) https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «l?azneneHHe cﬁeceﬁ (Ha mpumepe 1 0 0 17.09 bubmorexa [JOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBapEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMEI H MOJICKY.TH1 1 0 0 19.09 https://m.edsoo.ru/ff0d2aéc
7 XUMHYECKHUE AJIEMEHTHI. 3HAKH 1 0 0 24.09 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 0 0 26.09 https://m.edsoo.ru/f0d2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 01.10 https://m.edsoo. ru/ffod2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIIECTB. Br6moreka LIOK
10 Xumunueckas popmyina. BareHTHOCTh 1 0 0 03.10 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOCHUTENbHAS aTOMHAs Macca. 1 0 0 08.10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J1s1 XUMHYECKOTO dJIEMEHTA 10.10 bubmuoreka [JOK
B COCMHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. 15.10 bubmuorexa [JOK
MomnsipHas macca ' https://m.edsoo.ru/ff0d5230
14 Pusnueckue 1 XUMHYECKHUE SIBJICHUS. 17.10 bubnmoreka [JOK
XUMHYeCcKasi peakusl ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBUs IPOTEKAHUS 2210 bubnuoreka [IOK
XUMHYECKUX peaKIui ) https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 24.10 bubnnorexa [HOK
XUMHYECKUE YPABHEHHUSI ' https://m.edsoo.ru/ff0d3b88
Brpruucnenust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUAM XUMHUYECKUX 26.10 brbmoreka [JOK
. P ) https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMruaecKux peakiuii
18 (coe I/IH%HI/ISIH a3JI0KCHHS sahIZe ;{HH 05.11 Eubmorexa IIOK
. s ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHUUKJIONEIUCT 06081q eHue u 07.11 Eubmorexa IIOK
1 AmCT: o ' https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponsnas padora Nel no teme 12.11 bubnuoreka [IOK
«BemecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 Bo3§y};xa Kucnopox — anemeHT u 14.11 bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d448e
npocrtoe Benecto. O30H
®du3nuecKue U1 XUMHUECKHE CBOMCTBA
22 KHCIOpoa (peaKIuy OKUCIICHUS 19.11 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOTy4eHUs KHCIOPO/Ia B
o o bubnnorexa [JOK
23 1a00paTOPHUN U TIPOMBIITUICHHOCTH. 21.11

HpI/IMeHeHI/IC KHCJIOpOJa

https://m.edsoo.ru/ff0d497a
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TennoBoii 3 PeKT XMMUIECKOI
PEaKIuu, MOHSATUE O TEPMOXUMHUYECKOM

bu6mmoreka [IOK

24 ypaBHEHUH, FK30- U IHAOTEPMUUYECKHUX 26.11 https://m.edso0.ru/ff0d4790
peakimsIx
TormmBo (HedTh, yroib 1 METaH).
25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 28.11 Bubmaorexa ITOK
’ https://m.edsoo.ru/ff0d4c4a
MpEA0TBPALICHUS
[IpakTudeckas padora Ne 3 mo Teme
26 «gon;?;elmde I;/III():O6HII;aHHe Kic;ogona 03.12 Bubmorexa ITOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBONCTBY»
7 Bonopoa — snemeHT u npocroe 05.12 bu6mmoreka [IOK
BelecTBO. HaxoxxaeHue B npupoje ) https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA 10.12 bubnuorexa [JOK
BojiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiITHE O KUCIOTAX U COJIAX 12.12 bubnmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CriocoObI nostyyeHust BOA0poia B 17.12 bubnnorexa [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
31| lonyeenme n cobmpane soropora 1942 | Bubmorexa LIOK
7 1P AOPOAA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBONCTBY
30 MounsipHblii 00BEM Tra3oB. 3aKOH 24.12 bubnuoreka [IOK
ABorazapo https.//m.edsoo.ru/ff0d542e
B N
33| eucomsa ass o 16 mcetnony 2612 | Bubmorera LIOK
m My ' https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY
B N
3| ypasnenmio peacuti na oomone son 81y | Bubmorera LIOK
ypas PCAKIIH T ' https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dusnveckue U XMMUYECKUE CBOMCTBA 09.01.25r bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTHE 00 14.01 bubmmoreka [JOK
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HHAWKAaTOpax

https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHBIe

bubmuoreka [JOK

37 Y HEHACBIILICHHBIE PacTBOPHLI. MaccoBas 16.01 https:/m.edso0.ru/ff0d5b40
JI0JIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB ¢ bubnnoreka [HOK

38 N - y 21.01 _
onpeaeseHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BEILIECTBA»

39 KonTtponpHas padora Ne2 mo reme 23.01 bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Bogay» ) https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIus, bu6mmorexa [IOK

40 28.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XMuMHYECKHUE CBOMCTBA

41 KI/Icny:THbIX OCHOBHBIX M aM(pOTEPHBIX 30.01 brbmoreka [JOK

’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bu6mmoreka [IOK

42 04.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 ITony4yeHue U XMUMUYECKUE CBOMCTBA 06.02 bubnnorexka [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

44 11.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4yeHue U XMUMUYECKUE CBOMCTBA 13.02 bubnnorexka [JOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOéLII) nﬂon )eHI/I}I XI/IMI/I‘{ZEKI/IG 18.02 brbmiorexa [JOK

. i ’ ' https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTuueckast padbota Ne 6. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME bubnnoreka [JOK

47 20.02
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»

48 I'eneTnyeckas cBs3b MEXKy KaccaMu 25.02 bubnnorexa [JOK

HEOPraHWYECKUX COCIMHEHU

https://m.edsoo.ru/00ad9a50
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bu6mmoreka [IOK

49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 27.02 https://m.edso0.ru/00ad9ch?
KonTponbsHas padora Ne3 o Teme
50 "OCH(I:BHBIG KJII;CCLI HEOPraHWYECKUX 04.03 Brbmzorexa LIOK
o p ' https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIie MOMBITKH KIacCUPUKAITTT
51 XI/H\I/)[I/I‘IGCKI/IX 3JIEMEHTORB I@IOHH]'LII/IG 0 06.03 Brbmzorexa LIOK
) ' https://m.edsoo.ru/00ad9ffa
IPYIIIAX CXOTHBIX AJIEMEHTOB
[Iepunoguueckuii 3aKOH U
PHOA bubmuorexa [JOK
52 Ilepronnueckas cucTeMa XUMHUYECKHUX 11.03 ]
https://m.edsoo.ru/00ada52c
sneMenToB [. 1. MennaeneeBa
bubmuoreka [JOK
53 Tepuoet, rpymet, noarpyms! 13.03 https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. COCTaB aTOMHBIX bubnuoreka [IOK
54 18.03
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UeK
p p . bubmuorexa [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 20.03 _
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKESHHIO B 01.04 bubmuorexa [JOK
ITepuoauueckoit cucreme /. U. ' https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuoandeckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
57 . 03.04 :
MenpeneeB — y4€HbIN, MEIArOT U https://m.edsoo.ru/00ada96e
rpaXTaHUH
DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubnnoreka [JOK
58 08.04 :
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
10.
59 Honnas xuMmuueckas CBsi3b 0.04 https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4eCKast 15.04 bubnnorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas HENoOsIpHAs XUMUYECKast 1 17.04 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenens, okucienis 1 22.04 https://m.edsogru/OOadae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 24.04 bubmuorexa [JOK
peaKkuuu https://m.edsoo.ru/00adb076
64 OKHCITUTENN U BOCCTAHOBUTEIN 1 29.04 Egggﬁ%ﬁiﬁgﬁ}é% db076
65 KontponbHas padota Ne4 o reme 1 06.05 bubnnoreka [JOK
«CTtpoeHue atoMa. XMMHUYECKasi CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 08.05 bubnnorexa [HOK
CHUCTEMaTH3anusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE 1 1 13.05 bubnuoreka [IOK
CcHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6o01IeHNE U 1 15.05 bubnnorexa [HOK
CHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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XUMHUA 9 KIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
N uudgpoBbie
]
Tema ypoka Mara o0pa3oBaTe/bHbIE
n/n Bcero Kontpoasnbie | IlpakTnyeckue
U3yYeHHs | pecypchl
padoThI padoThI ’
TOUKA \\ POCTA
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 0 0 03.09 bu6mmoreka [IOK
XAMHYECKUX d1eMeHToB /I, . ' https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MECHCHHU

2 CBOMCTB XﬁMI/I‘leCKI/IX 9JIEMEHTOB 1 0 0 05.09 Buommozexa [IOK

N ' https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK

3 1 0 0 10.09
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bupsl xumMu4yeckoil CBSA3U U THIIBI bu6mmoreka [IOK

4 - 1 0 0 12.09 :

KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1 0 17.09
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux bubnuoreka [IOK

6 b 1 0 0 19.09 _
peaKIuii 10 pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XHMHUYECKOMH

7 CaKIIUH HOHSII”)FI/IC 0 TOMOT€HHBIX U 1 0 0 24.09 Bubmzorexa LIOK
PCAKLIHH. ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

DakTOpPHI, BIUSIONINE HA CKOPOCTh bu6mmoreka [JOK

8 y 1 0 0 26.09 _

XAMUYECKOU PEAKLINU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIUTEITEHO-BOCCTAHOBUTEIIHLHBIC 1 0 0 01.10 bubmmoreka [JOK
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peakIu

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

Teopust 3IEKTPOTUTHYECKON

bubmuoreka [JOK

. 1
10 nuccounanuu. CUIbHBIE U claa0ble 03.10 https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
N bu6mmoreka [IOK
1 HonHbIe ypaBHeHHs peakiii 08.10 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUN 10.10 bubmuorexa LIOK
pvn ) https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 15.10 bubmnorexa LIOK
pel . ) https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
. bubmuorexa [JOK
14 [TonsiTue o runponuse conen 17.10 https://m.edsoo.ru/00addod4
15 O06001IeHNEe U CUCTEMATU3ALIHS 2210 bubmuorexa [JOK
3HAHUHU ) https://m.edsoo.ru/00addd12
IIpakTrnueckas padora Ne 1.
16 <<1£)€HICHI/IG 3Kcn123 UMEHTAIBHBIX 24.10 bubmnorexa LIOK
p ) https://m.edsoo.ru/00addbfa
3aauy»
KourponsHas padora Ne2 o teme
17 <<3J‘I€II<)T onnmpqecxaﬂ MCCOIIMALNS 26.10 bubanorexa LIOK
p A THHAITHA. ) https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX)»
O01as xapakTepucTUKa TaJIOTEHOB.
18 XI/ILI\I/_III/IIIGCKI?/IG CBEfICTBa Ha IIpUMepe 05.11 bubmnorexa LIOK
p p ) https://m.edsoo.ru/00addfe2
XJI0pa
XnopoBogopoj. ConsiHast KUCIIOTa,
19 XHMquCIi[HS cfa[oﬁCTBa OJIYUYEHUE 07.11 bubanorexa LIOK
’ ya ’ ) https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I EHHE COIJ)ISIHOP'I KHCJIOTBI 12.11 bubmnorexa LIOK
ya . o ’ ) https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
21 Bpruncnenus no ypaBHEHUsIM 14.11 bubmuoreka [IOK
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XUMHAYECKHX PEAKIUi, €CIIU OJIH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/00ade488

OOm1ast XxapaKTepUCTHKA SIIEMEHTOB

bu6mmoreka [IOK

19.11
22 VIA-rpynibt ? https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [HOK
23 y 21.11 _
B IIpUpoJie. XMMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0po/1, CTpOEHHUE, bubnnoreka [JOK
24 o 26.11
(hbU3UYECKHe U XMMUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (1)I/I3I/IfI[eCKI/I§ u XHl\EI/I‘IGCKI/IC CBOIiCTBa 28.11 bubnmorexa LIOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peakliny, JIexallre B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuorexa [JOK
26 03.12
XHAMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpe/ibl COeAMHEHUSIMU
CephI
Brrauciienne MaccoBoi 1071 BEIXO/a bubmuorexa [JOK
27 05.12
IIPOAYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynrsbl. A30T, pacipoCcTpaHEeHHE bubnuoreka [IOK
28 10.12 _
B IIpUpoze, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
AmMmuak, ero puzndeckKue u
29 XUMUYECKUE c?;oﬁCTBa MOJIyYEHUE U 12.12 bubmiorexa [JOK
’ y ' https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[TpakTrueckas padota Ne 3 o Teme
30 «IPIOJ'I eHue al\}I)MI/IaKa U3y4YEHUE ero 17.12 bubmioreka LJOK
Iy - 1Y ' https://m.edso00.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ Gu3ndecKkue u 19.12 bu6mmorexa [IOK
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XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

N bubmuorexa [JOK
32 ynobpenmii. Xumirieckoe . 24.12 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJTMHEHUSIMH a30Ta
®ocdop. Oxeun dochopa (V) u
33 (bocg)og))Haﬂ KI/ICHJI%)Ta (bqnfl)sn(qezfme u 26.12 buGmnorexa LIOK
N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
KaueCTBE MHUHEPAITBHBIX YIOOpEHUH. bubnnoreka [JOK
34 : 09.01.25r. :
3arpsi3HEeHUE IPUPOAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 pu I())L[Iel g)I/IBI/IF‘)leCKFI)/Ie A XMUMHAYECKUE 14.01 bubanorexa LIOK
PHPOZE, ' https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMHUYECKHE CBOKCTBA. 16.01 bu6mmorexa [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, ' https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuioM yriepona (1V)
N bubmuorexa [JOK
37 VYronpHas KUCIIOTa U €€ CONn 21.01 https://m.eds00.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
"IlosrydeHune yrieKucsioro rasa. bubnnoreka [JOK
38 23.01
KavecTBeHHast peakiys Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 0 IPaHI/I‘-ICCKI/IX BEIIECTBAX KaK O 28.01 bubmnorexa LIOK
P ' https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTIIepo/ia
. bu6mmoreka [IOK
.01
40 Kpemuuii u ero coenmerus 300 https://m.edso00.ru/00ae080a
41 ITpakTruyeckas padora Ne 5. Perenue 04.02 bubmuoreka [IOK
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SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME
«Baxgelime HeMeTaIbl U UX
COCTUHEHUI»

https://m.edso0.ru/00ae0bf2

KontponbHas padota Ne3 no teme

bubmuoreka [JOK

42 «BaxaeuIe HeMeTauIbl U UX 06.02 https://m.eds00.ru/00ae0e18
COCIUHCHHMS»
OO6m1ast XxapakTepruCTHKa XUMHUYECKHIX
3JICMCHTOB — METAJIJIOB.
Merammueckas CBs3b U bubnmoreka [JOK
43 11.02
METAJUTNYECKasl KPUCTATUINYECKAs https://m.edsoo.ru/00ae103e
pemeTka. GU3NUECKUE CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAJIJIOB.,
44 DJIEKTPOXUMUUECKHUH PSII 13.02 bubmnorexa LIOK
p N p ' https://m.edso00.ru/00ae1156
HaIpsHKEHUN METaJUIOB
OO6m1re crnocoObl MOTyYSHHS
MetaiuioB. CriaBel. BerauciieHus mo
45 aBHEHHUSIM XUMHUYECKUX PEAKIINU 18.02 bubinorexa IOK
yp P ’ ' https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAECPIKUT
IpUMECH
bu6mmoreka [IOK
46 [TonsiTHE O KOPPO3UU METAIIOB 20.02 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
25.02
47 IHenounbie MeTaib >0 https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U 27.02 bu6mmoreka [IOK
KaJns ' https://m.edsoo.ru/00ae14b2
49 [IlemouHO3eMeIbHBIC METAILIBI — 04.03 bubmuorexa [JOK
KaJIbIIMA 1 Mardui ) https://m.edsoo.ru/00ael5e8
. bu6mmoreka [JOK
06.03
50 Baxxneimme CoeAnHeHNS Kanbus https://m.edsoo.ru/00ael5e8
51 O0001IeHe B CUCTEMATH3 AU 11.03

3HAHUH
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JKEcTKOCTh BOIBI U CLIOCOOEI €€

bubmuorexa [JOK

13.03
52 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTrueckas pabora Ne 6 o Teme
53 "}EéCTKOCTB BOpBI 1 METOJIBI €€ 18.03 bubmoreka LJOK
" A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AOMHHHH 20.03 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBAa OKCHJIA U 01.04 bubnuoreka [IOK
TUIPOKCHUIA ) https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
03.04
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeje3a 08.04 bubnnoreka [JOK
(1) u xeme3a (111) ' https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS 10.04
3HAHUH '
[IpaxTuueckas padora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 3aa4 10 TEME 15.04 bubnuorexa [JOK
«Baxxuemme MeTaIbl B UX ' https://m.edsoo.ru/00ae3de8
COCJTMHCHH
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30BbITKE WIIN 17.04 bubnnorexka [JOK
COAEPKUT MpUMecH. Beruncnenus ' https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOAYKTA
peaknuu
61 O06001IeHre U CUCTEMATU3AIIHS 9,04
3HAHUU '
KontponsHast pabora Ne4 o reme
62 «BaxkueHme MeTaIbl ¥ UX 24.04
COCJTMHCHH S
63 Bemecrtsa u maTepuaisl B 29.04 bu6mmoreka [IOK

MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE 3arpsi3HEHUE 1 06.05 bubnmoreka [JOK
OKpY>KarolleH CpeJibl https://m.edso0o.ru/00ae4270
65 Ponb xumuu B perienun 1 08.05 bubnuoreka [IOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O60011eH1E 1 1 13.05 bubnmoreka [JOK
CUCTEMAaTH3alMsl 3HAHUU https://m.eds00.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue 1 1 15.05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. OGo01IeHNE U 1 20.05 bubnnorexa [HOK
CHUCTEeMaTU3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnronepHoe obmectBo «M3aarensctBo «IIpocsemienne»
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1. 'a6puensu O. C., Bockoboiinukosa H. I1., Amykosa A. B. HactonbHas
KHHUTA yauTelsa. XuMusd. 8 kKi1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., Amyxosa A. B. Terpanap 1u1st 1a00paTOPHBIX OIBITOB U
npakTuaeckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
8 kiacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : rexHonorndyeckue kaptol K yueoHuky O. C. I'abpuensna «Xumusi.
9 knacc» : Meronnueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE M IpOBEpOUHbIE paboThl K yueoHuky O. C.
IMabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: [Ipoda, 2022. nanubie

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
1. http://www.alhimik.ru TlpeacraBiaeHbl pyOpHUKH: COBETHI a0UTYPUECHTY,
YUUTEIIO0 XUMHUH, CIIPABOYHUK (0YEHB OOJIbIIIas MO00pKa TaOIHIL U
CIIPaBOYHBIX MAaTEPUAJIOB), Becesiast XUMUsI, HOBOCTH, OJTMMITHA/IbI,
KyHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEIACHUM).
2. http://www.hij.ru Xypuan «XuMus 1 )KH3HBY MOHATHO U 3aHUMATEIILHO
paccka3pIBacT 000 BCEM MHTEPECHOM, YTO ITPOUCXOIUT B HAYKE U B MHpPE, B
KOTOPOM MBI JKHBEM.
3. http://chemistry- chemists.com/index.html  DnexTpoHHBIH xypHAT
«XVMUKH U XUMUS», B KOTOPOM TIPEJICTABJICHO MHOKECTBO OTBITOB 110 XUMHH,
3aHUMATENbHON WH()OPMAITUH, TTO3BOJISIONICH
YBJICYbh YYCHUKOB IKCIIEPUMEHTAIILHOMN YacThIO TpeIMeTa.
4. http://c- books.narod.ru  BceBo3moskHas TuTepaTypa Mo XMMHUH.
5. http://www.drofa-ventana.ru M3BectHoe H31aTEIBCTBO yUeOHOM
JUTEPATYPHI.
HoBuHKM HAYYHO-TIOMYJIIPHBIX U 3aHUMATEIIbHBIX KHUT 10 XUMUHU.



http://www.alhimik.ru/
http://www.hij.ru/
http://www.drofa-ventana.ru/

6. http://1september.ru XXypHuan s yuuteneit u He ToibKo. boibioe
KOJIMYECTBO pabOT YYCHUKOB, B TOM YHUCIIE U UCCIICOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIbHBIIH
MOPTaJ CO CChUIKAMU Ha 00pa30BaTENIbHBIC CANUTHI 10 XUMUHU.

8. www.periodictable.ru CoopHuk cTaTell 0 XMMUYECKHX 3JIEMEHTaX,
WLTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

udposas 1abopaTopus Mo XUMHUK:
becnipoBoIHON MYJIBTHIATYMK
JlaTuuk TemMnepaTypsl

JlaT4nK OCBEIIEHHOCTH

Jatuuk pH

JlaT4nK 37EKTPONPOBOIHOCTH
JlaTuuk Temneparypsl

JaTymK ONTUYECKOM NJIOTHOCTU
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