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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1m0 XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTenbHO MTPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe eaepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeIMeTa « XUMHUS
B 00pa3oBateNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuu JOa€T TPEACTaBICHHE O LENAX, OOIEH CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS UM Pa3BUTHUS OOYYAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeIyCMaTpPUBAET PACIPEICICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHUE 110
pazienaM U TeMaM MPOrpaMMbl O XHMHUH, OINPENENSACT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0BATENbHOCTh  W3YYEHHUS] XHUMHU C YYETOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHHM K
pe3yJibTaraM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH N3YUeHUsI TTpeMeTa U OCHOBHBIX
BUJIOB Yy4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XKUT OCHOBOM il (OPMHUPOBAHHS MHPOBO33PEHUS
oOydaromierocsi, ero MpejacTaBiICHUN O MaTepUATLHOM EIMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIEe XUMHUEH MPEJACTaBICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu M 00 SBOJIIOIMU BELIECTB B MPUPOJC, O MYTIX PEHICHUS TJI00ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, IHEPTETUUYECKOMH,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydyeHnne xumun:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH  JUIsI  CaMOpPa3BUTHS U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JesTeNbHOCTH,
HKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHON eI TENHHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJAIOIINXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIQJ] B 9KOJIOTHUYECKOE
00pa3oBaHKE O0yJAIOLTUXCS.

JlaHHBIe HampaBieHUS B OOYYCHHH XHMHH OOECIICUMBAIOTCS CIICIU(DHKOMN
COJCp)KaHUS  Y4eOHOTO  TIpeaAMETa, KOTOPBIH  SIBJSETCS  IeIarOrMYeCKU
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKW XMMHUH Ha ONpeIeTEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111eT0 00pa30oBaHus OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTUM
OPraHUYEeCKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XMUMHUU CPOpMHpOBaHA HA OCHOBE
CHCTEMHOrO mnojaxoaa K €€ uzydeHuto. Conaep:kaHue CKIIAIBbIBACTCS U3 CUCTEMBI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI ITOHSATUH O XMMHUYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpraHW30BaHbl 110 TMPUHITUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— [lepuoanueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHHH 00 JJICKTPOIUTHYCCKOW JUCCOLMAIIMU BEIISCTB B
pacTBOpax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIICIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBINOJHSAS (QYHKIMH OOBSICHCHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEW MPAKTUYECKOrO MPUMEHEHUS] U TMOTy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJCTABICHNUS] O XUMHAYECKON COCTABIIAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW MpPHUPOIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHUsI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalIUi MUpy,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaaccy.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (POpMHpPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM
JEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MMPOBOHM KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUHA — BaKHEHUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKESHHUM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHHWS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-HCCIEI0BATEIbCKON
NEeATENbHOCTH, OCBOCHHMHM NpaBWi 0O€30IaCHOTO OOpallleHHs C BEIIECTBAMH B
MTOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU Ha YpPOBHE OCHOBHOI'O 0O0IIero oOpa3zoBaHUsI BaXKHOE
3HauY€HUE MPUOOPENH TaKUe 1eNIH, KaK:

— (opMHUpOBaHHME MHTEIUIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpuoOILIeHHE
oOyyJaronmxcsi K CaMOCTOATENbHON I03HABATEIIbHON NI€ATENIbHOCTH, HAy4YHBIM
METO/IaM MO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PA3BUTHE CIHOCOOHOCTEH K
XUMUU;

— o0ecIeueHue yCaoBUM, CITIOCOOCTBYIOIMUX MPUOOPETEHUIO 00YyYarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOwmEeHd (QyHKIMOHATIBHOH W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUA OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIET0 MHPA, WCIOJIb3ys 3HAHUS WM OIBIT, MOJYYEHHBbIE MPU HU3YUYEHUU
XUMHUH, NPUMEHITh HMX MPU PEIICeHUH MNpoOJeM B MOBCEIHEBHOM KU3HU U
TPYIOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroUmMxcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM /i1 BBIPAOOTKH HKOJIOTHYECKU
[eJIeCO00Pa3HOr0 TOBENCHUS B OBITY M TPYAOBOH JEATENBHOCTH B HENSIX
COXPAHEHUS CBOETO 3/I0POBbs M OKPYKAIOLIEH TPUPOAHON CPEMBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIIS W HAMPABICHHOCTU JATbHEUIIETO
00yueHusl.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX JJII HM3YYEHUS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COLEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE MOHATHS

[Ipeamer xumuu. Posib XUMUK B KU3HU YEJIOBEKA. XUMUSI B CUCTEME HayK.
Tena w BemecTBa. Pdu3nMyeckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeTojax Mo3HAaHMUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObl pa3eiaeHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHas —Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBast 1011 XUMHUYECKOTO JIEMEHTa B
COCAMHEHUH.

KonunuectBo BemiectBa. Monb. MonsipHas macca. B3auMocBsi3b KoanuecTBa,
Macchbl W 4YHUCla CTPYKTYPHBIX €AMHUIl BemlecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3nUecKrne U XMMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHsS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PeaKIni (COeTMHEHHUs, Pa3JI0KCHHS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOHU, MpaBUjiaMyd paboThl B JabopaTopuu u
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OIMCAHUE
bu3uYeCKUX CBOWCTB O0OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TIPOBOJIOKHU, B3aUMOJICHCTBHE Mea ¢ KUCIOTON) SIBJICHUH, HAOMIOACHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (paslioxKEHUe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pactBopoM conu meau (II),
U3y4eHUE CIOCOOOB PAa3fCIICHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, JUCTHLISAIMUSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TTOBApPEHHOU
cony, HaOJIOJEHWE U  ONHUCAaHME  PpPEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJeNeld MOJIeKYJI
(ILIapOCTEPHKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKNX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 3iaeMeHT U mpocToe
BelecTBO. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE W XUMHUUYECKHE
cBoictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHUsS] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoaa B ipupojie. O30H — ajuioTponHas MoAu(pUKAIUs KUCIOPOo/a.

TennoBoit 3h(PeKT XUMHUUECKON peaklnH, TEPMOXUMHUUECKHUE YpaBHEHHS,
9K30- M DHAOTEPMUYECKHE peaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUe
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHT uM mpocroe BemecTBO. Haxoxzaenue Bomopona B
npupoje, GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u comnu.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BOABL. Boma kak pacrBoputenb. PacTtBOpBHI.
HaceblillieHHbIE M HEHACBIINIEHHbIE PAaCTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeka. KpyroBopoT BOJbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuabl. Kiaccuduxanuys
OKCHUJIOB:  cojieoOpasytomiie  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcugoB. Puznmyeckue U XUMUUYECKHUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHWI: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. dusznueckue M XUMUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KucIor.

Conu. Homenknartypa coisieil. @U3M4eCKue U XUMHYECKUE CBOMCTBA COJICH.
[Tonydenue coiei.

['eneTndeckas CBs3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COJIEPKaHUs KHUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
cobupaHue, paclio3HaBaHWE W H3yUYCHUE CBOMCTB KHUCIOPOJa, HaAOJIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W
MpeKpalieHusi TOpeHus (MmoXxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OTHCAaHUE WX CBOMCTB, TMOJydYeHHWE, cOOMpaHWE, pACIIO3HABAaHUE W H3yUYCHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojeicTBUEe Bojmopoaa ¢ okcumom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICHUCTBUE BOJIbI C METAJJIAMU
(HaTpuieM ©  KaublleM) (BO3MOXHO HCIIOJb30BAaHUE BHUIEOMATEpPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX  KJIACCOB,
HaO0JII0ICHHEe U3MEHEHHUS OKPAaCKH MHIUKATOPOB B PacTBOpPAxX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKkUMi HEUTPAIM3ALNH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaXHeWllne KiIacChl HEOPraHUYEeCKHUX
COCIMHEHUN).

Ilepuoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHUMHYECKHX
yiemenToB JI. . MenpgeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KJIAacCU(UKAIUMU XUMHUYECKUX diemMeHToB. [lonste o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUIBI.

[Tepnonnueckuii 3akoH. [leprnoanyeckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkomnepuonHas U JJIMHHONEpUoAHass  (HOpMBI
[lepnognyeckol cucteMbl Xumuueckux 3yemeHToB /. . MenneneeBa. [lepuoast
u rpynnbl. OHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB INEPUONA U
TPYIIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04eK aToMOB TMepBbIX 20 XUMUYECKUX DIJIEMEHTOB
[lepnognueckori cucremsl JI. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO rPpyMNIaM U Nepruoaam.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Il pa3BuUTUA Hayku W npaktuku. [[. Y. MenneneeB — yd€HbIM U
IrpakKIaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Tpouecchl OkuCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydyeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE
IMAPOKCUAA LMHKA C pacTBOpPAMHM KHCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPHUMEPBI  OKHCIWTEIBbHO-BOCCTAHOBUTENBHBIX  PEAaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COeAUHEHNUS ).

Mescnpeomemmuoie ceasu



Peann3zanust MeXNpeAMETHBIX CBSI3€M MpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OOmue ecTecCTBEHHO--HAYyYHbIE TIOHSTH: HAYYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, TMepUOJUIHOCTh, HAOJIOJICHHE,
SKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusnka: MaTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BETUUYUHBI, €IUHUIIBI
M3MEPEHUSs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[Teproanueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOMAOB, Kadus, Kalblusi MU HX
COCIMHEHU B COOTBETCTBHM C IIOJIOKEHUEM 3JIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BelIeCTBA: BHUJBI XMUMHUYECKOM CBSI3U. THUIBI KPUCTATITUYECKUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATUIMUYECKON PEMIETKUA U
BHJla XUMHYECKOM CBS3H.

Knaccudukanys u1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYECKUX
COCMHEHU, TEeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Krnaccudukarys XuMAYECKUX PEAKIMA MO Pa3TINIHBIM MpU3HAKAM (T10 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIIoBOMY 3 dexTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX JJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMUUYECKUE
ypaBHEHHSI.

[lonsate o ckopoctu xumuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peakiusix. [IoHsITHE 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakiusx. [lonstue o xkaranuze. [loHsTHE O XUMUYECKOM paBHOBeCHUU. DAKTOPHI,
BIIMSAIONIME Ha CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETHPHO-BOCCTAHOBUTEIBHBIE  pEaKlUM,  JJIEKTPOHHBIM  OanaHc
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  pEakIIuHu. CocraBiieHue ypaBHEHUI



OKHMCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKIIUM C  HMCIOJIB30BAHMEM  METOja
AJIIEKTPOHHOTO OasaHca.

Teopus ANEKTPONUTUIECKON TUCCOUHUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTnoHnbl, aHMOoHBI. MeXaHM3M AUCCOLMAIMM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
XUMH4YeCcKo# cBs3u. CreneHb aucconnanui. CHIIbHBIC U CIIA0BIC JICKTPOJIUTEHI.

Peakunu nonHoro oomeHa. Y ClIoBHS MPOTEKaHUS PEaKIMii HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIC YypaBHEHMs peakuuil. CBoiCTBa KHCIOT,
OCHOBaHMI W COJEd B CBET€ MPEACTAaBICHUA OO0 BIEKTPOIUTHUYECKOU
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BCILIECTB — METAJVIOB M HeMeTauioB (Tpadura W anamasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICHCTBUSA Pa3IMUHBIX (HAKTOPOB, HCCICIOBAHUE SIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, Mpollecca AUCCOLMAIMUA KHUCJIOT, IIeJIo4edl u  cosei
(BO3MOXKHO  WCIOJIb30BAaHWE BHJICO MaTepUalioB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  OOMeEHa
(oOpazoBaHme oOcajaka, BBIJICICHHE Ta3a, o0O0pa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakiuu pas3joKeHUs, COEMHEHUA), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX pEAKIMid Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTaabl M X COeIMHEHUS

OO6mias xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe CTereHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOWCTBA Ha MOpUMeEpe  XJjopa
(B3auMOJCICTBHE C MeETa/UlaMH, HEMeTajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NpuMeHeHue. [lelicTBue
XJOpa M XJOPOBOJOPOJAa HAa OpraHu3M 4ejoBeka. BakHeilue XJIOpuabl U HUX
HaXO0XJICHHUE B MPUPOJIE.

OOmas xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHBIC CTCIeHH OKHCIeHHsA. CTpocHHE M (PU3HYECKHE CBOMCTBA
IIPOCTBIX BEMISCTB — KUCIOPOJA B CEPhl. AJIIOTPOITHBIE MOAM(PHUKAIIMNA KHCIIOPO1a
U cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOJOPOJ, cTpoeHue, GU3UYECKHE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MUECKMEe U XUMHUYECKHE CBoMcTBa (00mMe Kak
NPEACTABUTENS Kilacca KHUCIOT U crnerududeckrne). XUMHUYECKHE PEaKIIHH,
JeXKaIue B OCHOBE IIPOMBIIIJIEHHOTO CIIOCO0a ITOMYYEHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUcaoThl. CoJM CEpHOM KUCIIOThI, KAUECTBEHHASI PEAKIIUS HA



cynbdar-uon. Haxoxnenue cepsl u €€ COEAMHEHUN B TPHUPOJEC. XHUMHUUECKOE
3arps3HEHHE OKPYIXKAIOIIEH Cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPea0TBPALCHUS.

OOmass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPaHEHHE B MPUPO/IE,
dbusnueckue U xuMuueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €T0
bu3nYecKre U XUMUUECKHUE CBONCTBA, MoJlydeHue u npumeHenue. Coau aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAasl KHCJIOTa, €€ TOJy4YeHHe, (U3NIECKUE W XUMUYCCKUC
cBOlcTBa (00mME Kak TMPEACTABUTENSl KJacca KHUCIOT M CHeUpUYECKUe).
Hcnonp30BaHWe HUTPATOB W COJIGM aMMOHHMS B KaueCTBE MHHEPaJIbHBIX
yao0penuil. XuMu4eckoe 3arps3HeHUe OKPYIKarolIe cpelibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE Bo3Ayxa, MO4YBbI M BoaoémoB). docdop,
aioTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u pochopHas kuciaora, Pu3MIecKre U XUMUIESCKHE CBOMCTBA,
nonyuyenue. Mcnonab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoJd,  aJJIOTPOIIHbIE
MOIU(UKAIIMNKA, PACIPOCTpaHEHUE B TpHUpoAe, (u3MYeckne u XUMUYECKUC
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupone. OKCuabl yriieponaa, ux
dbu3uyeckre W XUMHUYECKHE CBOWMCTBA, JICMCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJIEHUS KIMMaTa, NapHUKOBBIM
s dexT. YronbpHas KucaoTa U €€ cou, ux (PU3NIECKUe U XUMHUYECKHUE CBOMCTBA,
nojyueHue W TpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH M CEJILCKOM
XO34MCTBE.

[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCMHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HMCTOYHHUKW YIJIEBOJAOPOAOB (Yroiab, MPUPOJIHBIA Tra3, HEPTH),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKU BXKHBIX BEIECTBAX: KUPaX, OeNKax, yriieBojax — U uX
poJii B KM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

Kpemnuii, ero ¢usuyeckue W XHUMHYECKHE CBONCTBA, TOJYy4YECHUE W
npuMmenenne. CoequHeHus: KpeMHusi B mpupojne. OOuiue mnpejcTaBieHus 00
okcune kpemuus (IV) u kpemHueBor kucinore. CHUIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeiiine CTpoUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, *xeje300eToH. [Ipobiembl 6€30mMacHOr0 MCIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4deHUE 00pa3IOB HEOPTAaHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaKalIMKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJUHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3lamM XJIOPUIOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpazuamMu ceppl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEepUAIIOB), HAOJIOICHUE Tpoliecca OOyIIIMBAaHUS caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YCHUE XHUMHYECKUX CBOMCTB
pa3baBIeHHON CEpHOM KUCIIOTHI, MPOBEICHHE KaueCTBEHHON peakIuy Ha CyJibdar-
MOH W HaAOIIOJICHUE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBOMCTBaMHU a30Ta, ¢dochopa M HUX COCAUHEHHUN (BO3MOMXKHO HCIIOIH30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOochHOpHBIX ya00peHui, MoaydeHue,
cobupaHue, paclio3HaBaHWE W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEJCHUE
KAueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHHE MPU3HAKOB
VX MTPOTEKAHUsI, B3aUMO/IEICTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE Mozenei
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, dyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUCHUE
CBOMCTB YTJIEKHUCIIOTO Ta3a, MPOBEJICHUE KAa4eCTBCHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl U H3YyYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a71a4 o teMe «BaxHene HeMETAUIbI U UX COCTUHECHUSD.

MeTaJibl 4 MX COeIMHEHUS

OO6mias XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckor cucreMe XUMHUYECKUX dyeMeHToB [, .
MenneneeBa u crpoeHusi atomoB. CTpoeHHE MeTa/ioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasT ~ KpUCTA/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN Pl
HaMpsbKeHU MetauioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiioB. OO0mue
crocoObl monydeHus: metamuioB. [lOHSTHE O KOppO3UM METaNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppos3uu. CrnaBel (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY W MPOMBIITICHHOCTH.

[Ilenoynsie MeTamibl: noynoxkeHue B [lepronuueckoil cucTeMe XMMUYECKUX
sanemeHToB JI. 1. MenaeneeBa, CTpO€HHUE HMX aTOMOB, HAaXOXKJICHHUE B IPHUPOJIE.
du3znuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U



TUJIPOKCUALI HATpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COCJIMHEHUMN.

[[lenouyno3emenbHble METAJUIbI MAarHMi M KalblMH: IIOJIOXKEHHE B
[Tepuoanueckoit cucreMe xumuueckux 3neMeHToB JI. 1. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJIeHHE B pupoae. PU3NYECKNe U XUMUYECKUE CBOMCTBA MarHus
u Kanplwsl. BakHeilmue coeauHEeHUs Kanblus (OKCHJ, THIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs!.

AlroMuHUN: TIoJI0)keHueE B [leproanueckon cucTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HaXOXJCHHE B mnpupoje. dusznueckne u
XUMHUYECKHE CBOWCTBA aTOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOEHHME aToOMa, HAXOXJIE€HUE B mpupoac. dPusnyeckue Hu
XHMHUYECKHE CBOMCTBA kene3a. OKCuIbl, THAPOKCUIbI U coiu kene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YECHHE.

Xumuueckuui IKCnepumenm:

O3HAKOMJIEHME ¢ oO0pa3llaMd METaJUIOB M CIUIaBOB, WX (PU3HUYECKUMHU
CBOWMCTBaMHU, U3YUYEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHHE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICMCTBHUS OKCHJA
KaJbllUsl W HATpUs C BOJOW (BO3MOXKHO MCIIOJIBb30BAHUE BHACOMATEPUATIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIPOIIECCA TOPEHUS KEJle3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMNA HA MOHBI: MarHus, KaJIbLHS, alFlOMUHUS, [IUHKA, KEe3a
(I1) u xenesza (III), mequ (1), HaGnrOEHUE M OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJIaMEHW WOHAaMU HaTpusl, KaJlus W Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHIA ATFOMHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4d 1o TeMe «BakHeume
METAJIJIbl U KX COCTUHEHUSD.

XuMHA M OKpPYKAKOLIAA cpeaa

BemectBa m Marepuanbl B NMOBCEAHEBHOM >XKM3HU 4eloBeKa. be3onacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeibl (MpeaenabHasi I0MyCcTUMast
KOHIIeHTpalus Bemiects, nanee — [IJIK). Posib XxumMuu B pelieHUH SKOJIOTHUYECKHUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MeoscnpeomemHnule ceasu



Peanuzanus MexnpeaMeTHBIX CBA3€H NMpU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YEpe3 HCIIOJIb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAyYHBIX
TOHATHUH, TaK W TIOHATHH, SIBJISIONAXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBIH (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICIb, SBIICHHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MAaTEPUAIIBI.

®dusnka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYCCKUN 3apsi, MPOBOIHUKH,
MOJYTPOBOJTHUKHY,  AWDICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHUE BEIECTBA, ra3, PacTBOP, PACTBOPUMOCTbD, KPUCTAILTUIECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEITWYUHBI, SAMHHUIIBI U3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIAaHETHI, 3BE31b1, COJHIIE.

buonorusi: dbortocuntes, npixanuwe, OmMocdepa, IKOCHUCTEMA, MHUHEPATbLHBIE
yI00PECHHS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIC MCKOIAEMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA MNPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOliecTBe MpaBWJIaMM M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3AIIUHA O0yJarOITUXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUM U
pacuIMpeHue ONbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUA:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACIEJWI0, TOHUMAHUSI 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEpHON HMH(OpMaImen o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIUTAHUSA:

NPEACTAaBICHUSI O COLMAIBHBIX HOPMax M TNpaBUJIaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEIOBATENLCKOM, TBOPYECKOW M JAPYIMX  BHAAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN JEATEIbHOCTU MPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3JJaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOW YyYEOHOW NEATENTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJICHHE U TOCTYNIKM CBOMX TOBApUIIEH ¢ MO3ULUU
HPaBCTBEHHBIX M MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW peakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU M COCTaBJISIOININE
OCHOBY JIJIsi TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPEJIOi, O POJIM XUMUH B TO3HAHUU THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAlPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0JaeMBbIX IMPOIECCOB M SBIICHHM,
MO3HABaTEIbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOM KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHI0O M TO3HAaHWIO, IIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM W  HWCCIIENOBATEIHCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4deHUS B
JladbHEHIIEeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCJIEACTBUU U
HEMPUATUE BPEHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid O€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYECKUMU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HM;

5) Tpy10BOI0 BOCIIMTAHMS:

WHTEPEC K MPAKTHIECKOMY M3yUYCHHIO TPOPECCUil U TPyIa pa3IMuyHOTO PO,
YBAKEHHE K TPYyLy M pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHMK 10 XHWMHH, OCO3HAHHBIH BBIOOD
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOHKEHUs 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOMIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MPoheCCHOHATBHON JSSTENHPHOCTH U PA3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEIE;

6) 3K0J10r14eCKOro BOCIMTAHMS:

HKOJIOTUYECKHU 1€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3JJ0POBOrO U
Oe3omacHoro o0Opa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXMYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
npaBuWJ 0€30MMacHOTO MOBEICHUSI TP pabOTe ¢ BEIIECTBAMU, & TAK)KE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpenMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC JId
dbopMupoBaHUsT MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpUs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax U TO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITHX MPEIMETOB (OPMUPOBATH IMPEJCTABICHHUE O IEIOCTHOU



HAyYHOW KapTHHE MHpA, U YHHBEpCaJIbHbIE YueOHbIe ACHCTBHS (ITO3HABATEIIBHBIC,
KOMMYHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreyruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
JIESITETLHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3oBble Jioruyeckue JaeicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUS] TPH OCBOCHUHU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEPHbIC
MpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSMH), UCHOJIb30BAThH
MOHATHUS JJIs1 OOBSICHEHUS OTJICITBbHBIX (PAKTOB U SIBIICHHM, BHIOWpPATh OCHOBAHUS U
KpUTEpUH JUISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHSATh B TIPOIECCEe ITO3HAHWS TOHATHA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI DJEMEHTAa), XUMHUYecKass ¢opMyna W ypaBHEHUE
XUMHUYECKON peakli — MNpU PelIeHUH Y4eOHO-TTO3HABATEIbHbIX 3a/1a4, C YYETOM
ATUX MOJCIBHBIX MPEACTABICHUN BBIABISATh U XapaKTEPU30BaTh CYIIECTBECHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B U3yYaEMbIX MPOIIECCaX U SABICHUSIX.

Bba3oBble ucciieaoBarTeabCKHe AeCTBUSA:

YMEHHE HCIIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETCHUE OMbBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yibTar, (opMyJUpoBaTh 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEOBAHUS, COCTABISTh OTUET
0 MpoJe’IaHHOM padoTe.

Pabora c ungopmanmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGOPMAIIUIO
pPa3IMYHBIX BUJIOB U (OPM TPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIEHUBATh MNPOTHUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudyHble METOIbl U 3alpPOChl MPU MOUCKE M O0TOOpE
UHPOPMAIIMU W COOTBETCTBYIOIINX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHECHUS
y4eOHBIX U TIO3HABATENBHBIX 33/7a4 OMpPeNeIEHHOTO THIIA, TPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUS HHPOPMAIIH U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOKHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpadvki 1 ©X KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh U AaHAJM3UpPOBaTh B Ipolecce Y4YeOHOH W
UCCJIeIOBATEIHLCKON JEATENHHOCTU MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOrO XO3SIMCTBa W TPAHCIOPTa HA COCTOSTHUE OKpYXalolled NpUpOAHON
Cpenpbl.

KoMMyHHKAaTUBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJie¢ Juanora W (WJIH) JIUCKYCCHUHU) TIO
CymiecTBy  oOcyxkmaemMoill  Tembl, (OPMYJTUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4u;

YMEHHSI ~ TPEACTaBISTh  TOJY4YEHHBIE  PE3yNbTaThl  IO3HABATEIbHOM
JEeSTeIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeNaTh MPE3CHTALHUI0
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (71a00paTOpHOTO OIbITa,
1ab0paTOpHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTJIACOBAHUSA
no3unuid (00CyXkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OINpeAeleHne KpUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U IpyTHE).

PeryasiTuBHbIe YHUBepCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEACNATh LU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BHIOMPATh Hanbosee d3(PpPeKTUBHBIE CITOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM  JEUCTBUUA NPU BBINOJHEHUN 33JaHUM C YYETOM
MOJTyYeHUs! HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIeNId, YMEHHUE
HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 33JIaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJdbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHO pabodeil mporpaMMoHu,
BBIJICTISIIOT: OCBOCHHBIC OOYYAlOIIMMHKCS HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUecKkue JUIA  IpeAMEeTHONM oOnacth  «XUMHUS», BHUIBI
JEATeIbHOCTH 1O  TOJYyYEHUI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUSIX.

K xonIy o0ydeHnus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 0O0YJAIOIITNXCSI YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHB
OKHCJICHUS, XUMHYECKasl peakius, KiacCuPukaius peakiui: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUS, pPEaKIUu 3aMElIeHUs, peaKkIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYCCKHUE PEAKIINH, TETUIOBON IP(HEKT peakiui,
AIpO aTOMa, HJICKTPOHHBINM CIOM aroma, aroMHas OpOuTalb, PaaNyC
aToMa, XUMHUYECKasi CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBsI3b, UOH, KATMOH, aHMOH, PacTBOp, MAacCOBas JOJsl BEIIECTBA
(IpolLieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKHX TOHSATUA U
MPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUM BEIECTB U X MMPEBPALLICHHUII;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJUKY JUIS COCTaBJieHHs (popMyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHMSIX,
CTENIEHb  OKHCJIEHUSI  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEIACIEHHOMY KJIACCYy COEAMHEHUH 10
dbopmysiam, BHUJ XUMHUYECKOM CBsI3M (KOBaJE€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MojiokeHus B I[lepuoauyeckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTajIpo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOMMuHYIO Gopmy Ilepuomnyeckoit
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3auyaTh [OHATUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OOJbIIIME TEPHUOJIbI, COOTHOCUTh OO0O3HAUCHUs, KOTOPhIE HUMEIOTCA B
tabmuie «llepuomnueckass cucTteMa XuMHYECKHX d3iemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO dJIEKTPOHOB
U pacrnpeeicHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy U COCTaBYy YYAacCTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/as OMUCAHUE TTPUMEPAMH MOJIEKYJIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINAM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKOW pEaKIUu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICTUTEIBHON JIEATeIbHOCTH — aHaIN3
U CHUHTE3, CpaBHEHUE, 0000IIEeHUE, CHUCTEMAaTU3allMI0, KiacCU(HUKAIHIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBA3EU — JUIsl U3YyUYEHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX pPEaKLH, €eCTEeCTBEHHO-HAyYHbIE METO/bI
NMO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN);

CIENOBaTh  MpaBWjaM  MOJIb30BaHUA  XUMHUYECKOW  MOCYyJAOM |
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakKe TMpaBWiaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB 1O TOJYYEHHUI0 U COOUpPaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMMHUYECKHE  AKCHEPUMEHTHl IO
pacIrio3HaBaHHUIO PACTBOPOB LIEIOUYEH M KUCIOT C MMOMONIBI0 MHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHK U JPYTHUe).

K xoHIily 00ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHHUIA:

PacKpbhIBaThb CMBICI OCHOBHBIX XWUMHYECKUX MOHATHUH: XUMWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKasl peaKkusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peaknuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IUCCOLMALUSA, PEAKUUMU HOHHOIO
oOMEeHa, Karajau3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAaHOBUTEIb, OKHCJIEHHE W  BOCCTaHOBJIEHUE,
ajuioTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJJIMYECKas), KpUCTAINIMYECKass pemeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaeabHO JOMyCTHUMAas
koHueHrpanus [1JIK Bemectsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEIECTB U X MPEBPAIICHUII;
WCIIOJIP30BATh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLIUN;

OTPENIENATh BaJIGHTHOCTD M CTEIIEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy COEAMHEHUU 1o (QopMysiaM, BUJ XUMHUYECKOU
CB3U (KOBaJIEHTHAs, HWOHHAs,, METaJUIMYEeCKasi) B HEOPraHHUYECKUX
COCIIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMyIie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuuath TOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «modouHas
noarpynmna (b-rpynna)», manble u OoJdblIMe MEPUOIbI, COOTHOCUTH
0003HAaUYCHUS, KOTOPhIE MMEIOTCS B MEPUOAUYECKON Tadnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacripesielieHue HMX IO JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUU B
npejenax MajblX NEPUOJOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKHCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOMIME W ClenuPUUecKue XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJIOKHBIX BEIIECTB, TMOATBEPXKAasi OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIU;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IeI0ueld ¥ CosieH, MOTHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIIMil HOHHOTO



oOMEHa, ypaBHEHUS peaKkluid, TMOATBEPKIAIOIIUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABIICHHSI JIEKTPOHHOTO OanaHca 3TUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMHUYECKHX TPEBPAIIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO J3JIEeMEHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTEH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PeaKInu;

CcOOJII01aTh IpaBuja  IOJb30BAHUSA XUMHUYECKOH MOCy 101 u
7a0opaTopHbIM  O0OpYJIOBAaHMEM, a TaKXke TmpaBujia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMA MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHMIO
ra3z000pa3HbIX BEMIECTB (aMMHaKa M YIJIEKUCIIOTO rasa);

MPOBOJAUTh  PEaKIMW,  MOJTBEPXKJIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEILIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpOMUJI-,
nonun-, kapbonart-, docdar-, CHWIHKaAT-, Cyiab(har-, THIPOKCUI-HOHEI,
KaTHOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OINEpAlMM MBICIUTEIBHON NEATeIbHOCTH — aHaIN3
W CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEeMATU3alMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX pEakKIui, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOJII0JICHUE, U3MEPEHUEe, MOJICTMPOBAHUE, DKCIEPUMEHT (pealbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaundecTBO 9acoB
Ne HaumenoBaHue pa3jieiioB u
KoHnTpoibHbIe
n/n TeM MPOrpaMMBbl Bcero
padoThI

Pasznen 1. HepBOHa‘laJILH])Ie XUMHUYECCKHUE IMTOHATHUSA

XuMus — BakKHast 00J1aCThb

11 €CTECTBO3HAHMS U 5 0
' MPaKTUYECKON JEeATENbHOCTH

YyeJoBeKa
BemectBa 1 xuMudeckue
1.2 15 1
peakiuu
Uroro no pazgeny 20

Paznen 2. BaxHeiilne npeacTaBuTe/Id HEOPraHUYeCKUX BellleCTB

Bo3ayx. Kucnopon. [lousarue

2.1 6 0
00 okcHaax

’9 Bonopoa.llonsitue o kucnorax 2 0
U COJISIX

)3 Bona. PactBopsl. [Tonsitue 06 5 1

OCHOBAHHUAX

OcHOBHBIE KJIacChI
24 . 11 1
HEOPraHUYECKUX COECAVNHEHNN

Uroro no pazneny 30

IIpakTHYeckue
padoThbI

uiekTpOoHHbBIE (HUGPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/71f41837¢

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguveckasi cucrema xummnyeckux 31emMeHToB /. . MenneneeBa. CTpoenune aToMOB.

Xumuuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pPe€aKkunuu



[Iepronnueckuii 3aKOH 1
Ilepuonnueckas cucrema

3.1
XUMUUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XuMHUYecKasi CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

Hroro no paszneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢




9 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM
NMporpamMmbl

Ne i/

Pa3znen 1. BemnmecTBO 1 XUMHYeCKHE PeaKIIUun

L1 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUIT
' OCHOBHBIX Pa3/IeNioB Kypca 8§ Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
' peaxmit
DIEKTPOIUTHIECKAS! TUCCOIUALIHS.

1.3
XUMHUYECKHE PEaKliy B pacTBOpax

Utoro no pazneny

Pa3nen 2. HemeTaJILI M UX CO€IUHEHUS

O6H_[8.H XapaKTCPUCTHKA XUMHUUCCKUX

2.1
aneMeHToB VIIA-rpynmsl. ["anorenst

OO0mast xapaKTepUCTHKA XUMHYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé€
COEJIMHEHUS
OO01mas xapakTepuCcTHKa XUMUYECKUX

23 aneMeHTOB VA-rpymnmsl. A30T, pochop 1 ux
COCITMHEHUS

OO01as XapakTepUCTHKA XUMHUECKUX
24 aneMeHToB IVA-rpynmsl. Yriepon u
KPEMHUI U UX COEAUHEHUS

Utoro no pazneny

KoaunuecTBo 4acoB

Bcero

17

25

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

JIEKTPOHHbIE
(undgposBbie)
oOpa3oBaTeJibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636




Paznen 3. MeraJ1iibl 1 X COeIMHEHU A

3.1 OO0wIre CBOMCTBA METAILIIOB

32 BaxxHel1e MeTamisl ¥ UX COEIUHEHUS

Utoro no paznemny

Paznen 4. Xumus 1 oxkpyskamomas cpeiaa

4.1 BelecTBa 1 Matepualibl B )KU3HU YEJIOBEKA
Wtoro no pazneny
PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

16

20

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmorexa [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC
Ne
wn Tema ypoka

10

[Ipenmet xumuu. Poiap XuMuu B )KU3HU
geJioBeka. Teja U BelecTsa

Ilonstre o METOJaX IIO3HAaHUA B XUMHHU

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTs
B JJabopaTtopuu U NpuéMbI 0OpaleHHs C
J1a00paTOPHBIM 000PYTIOBAHUEM)

Uuctele BemecTBa U cMecu. CrocoOsl
pas3zaeneHus cMecen

[Ipaktrueckas padota Ne 2 «PazneneHue
cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN
COJIN)»

ATOMBEI U MOJICKYJIbI

XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI)
XMMHUYECKHX 3JIEMEHTOB

[IpocTeie u cnoXHBIE BENIECTBA

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

KoanuecTBo 4yacoB

Bcero

KonTtpoJsbHsbie
padoTbI

IIpakTH4eckune
padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTte/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6moreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmorexa [IOK




11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas popmyiia. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

OTtHocuTenbpHAsI AaTOMHAsA Macca.
OTHocuTeNbHAs MOJIEKYJIIpHAs Macca

MaccoBas J0JIs1 XUMHYECKOI'0 DJIeMEHTa B
COCOAUMHCHUU

KomuuectBo BelecTBa. Moib. MOJ'I}IpHaSI
Macca

dusnueckne U XUMUUECKIE SIBICHMS.
Xumudaeckast peaKknus

[Ipu3Haku u ycnoBus NpOTEKaHUS
XUMHYECKHUX PEAKIUi

3aKOH COXpaHEHUs MacChl BELIECTB.
XUMHUYECKUE YPaBHEHUS

Brranciaenus KOJIM4YE€CTBa, MaCChl BEIICCTBA 110
YPaBHCHUAM XUMHUUCCKUX peaKHI/Iﬁ

Krnaccudukanus XuMHYECKUX peaKIni
(coenuHeHus, pa3oKeHHs, 3aMEIIEHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneaucT. O0o0IIeHNe 1
cHUCTeMaTU3alrs 3HAHUI

Kontponbras padota Nel o teme «BemecTBa
Y XUMHUYECKUE PEaKIIHI»

Bo3ayx — cmech razos. Cocras Bo3ayxa.
Kucnopoa — anemMeHT U IpocToe BEIIECTBO.
O30H

dusznyeckre 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

bu6moreka [JOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6moreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al 6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b8&8

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6moreka [JOK
https://m.edsoo.ru/ff0d448e

bu6moreka [JOK



23

24

25

26

27

28

29

30

31

32

33

KucJopoaa (pCaKHI/II/I OKHCJICHHA, I‘OpeHI/IC).

IToustue 06 okcumax

CriocoOblI MoTy4eHHs KUCIIOpo/ia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoaa

TemmoBoit 3¢ (HheKT XUMUIECKOU PeaKIuH,
MTOHATHE O TEPMOXUMHUIECKOM ypaBHECHUH,
9K30- ¥ SHJOTEPMHUYCCKHIX PEAKITHIX

Tomnuso (HeQTh, yroiab U METaH).
3arps3HeHue BO3/1yXa, CIIOCOOBI €ro
MPEeAOTBPAILICHUS

[IpakTuueckas padora Ne 3 mo Teme
«ITonyuenue u cobupanue KHCIOPOa,
HU3y4YEHUE Er0 CBOMCTB)

BO,I[OpOI[ — OJICMCHT U IIPOCTOC BCUICCTBO.

Haxoxnenue B mpupojie

dusznyeckue 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KHCIIOTaX U COIIX

CrniocoOslI nosty4eHus BOAOPOJia B
naboparopun

[TpakTrueckas padota Ne 4 o Teme
«Ilomyuenue u cobrpanue BOI0poO/a,
U3Yy4YEHHE €ro CBOMCTB»

Momnsipablii 00bEM ra3oB. 3akoH ABOTraapo

Brranciaenus O6’BéMa, KOJIN4YCCTBA BCIICCTBA

https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [JOK




34

35

36

37

38

39

40

41

42

43

44

rasa 1o €ro u3BeCTHOMY KOJIMUECTBY
BEIIECTBA MU 00BEMY

Brruucnenust 005EMOB Ta30B 10 YPaBHEHHIO
peakiry Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOLLIEHUH Ta30B

dusnyeckre ¥ XUMHUUECKIE CBOMCTBA BOJBI

CocraB ocHoBanui. [TonsiTne 06 MHIUKATOpPaAX

Boga xak pactBopurens. HacbleHHble u
HEHACBILIEHHBIE PACTBOPHI. MaccoBast 10
BEIIECTBA B paCTBOPE

[IpakTuueckas pabora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB € ONPEACTEHHON
MaccOBOM J0JIeil paCTBOPEHHOTO BEIIECTBAY
KonTponsnas padora Ne2 o Teme
«Kucnopoa. Bogopoa. Boga»

Oxcupsl: cocTaB, KiaccupuKaius,
HOMEHKJIaTypa

[Tony4yeHnue u XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJIacCUpUKAIKS,
HOMEHKJIaTypa

[TonyueHnue nu XMMUYECKHE CBOMCTBA
OCHOBaHHI

Kucnotsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6moreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0dfee2




45

46

47

48

49

50

51

52

53

54

55

56

[Tony4yeHnue 1 XuMHUYECKHUE CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTyYeHHS, XUMUYECKHE CBOUCTBA

[TpakTrueckas padota Ne 6. Permenue
9KCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COEMHEHUIN

I'enermueckas CBA3b MCXKAY KilacCaMMn
HCOPTraHUYICCKHX COCI[I/IHGHI/Iﬁ

O000I1IEHNE U cUCTEMATH3allHs 3HAHWH

Kontponbras padota Ne3 o teme "OCHOBHBIE
KJIACChl HEOPTaHMYECKUX COCTUMHEHUI"

HepBLIC IIOIIBITKH KJ'IaCCI/I(I)I/II(aL[I/II/I
XUMHYECKHUX 3JIEeMEHTOB. IloHsITHE O rpynmnax
CXOOHBIX 3JICMCHTOB

[Tepuonuueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHYECKHUX d1eMeHToB /I, 1.
Menpgeneena

[leproipl, TPYIIIBL, TOATPYIIIHI

Ctpoenue atomoB. CoCcTaB aTOMHBIX sIJIED.
N30TOomEI

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoguueckoii cuctemst /1. U.
Menneneesa

XapakTepucTuKa XUMHUECKOTO 2JIEMEHTA 110

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6moreka [JOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6moreka [JOK
https://m.edsoo.ru/00ada6bc

bu6moreka [JOK
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

ero noJioxkeHuro B [lepuoanueckon cucreme
J1. 1. Menneneea

3nauenue [leproanyueckoro 3akoHa /st
pa3BUTHS HAyKH U ipakTuku. [1. .
MenzeneeB — yu€HbIi, Iearor ¥ rpakKIaHuH

DNEeKTPOOTPULATENIBHOCTh AaTOMOB
XUMUYECKHUX DJIEMEHTOB

HNonnas xumudeckas CBsA3b

KoBaneHnTHas nossipHasi XMuMHUYECKasi CBA3b
KoBaneHnTHas HenosipHas XUMUYECKas CBSI3b
CreneHb OKHCIICHUS
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIUU

OKHCIUTEIN U BOCCTAHOBHUTEIN

Konrponsnas padora Ne4 o reme «CtpoeHue
aTomMa. XUMHUYECKasi CBSI3b»

Peseprubiil ypok. O6001eHNE U
cucTeMaTH3alys 3HaHUi

Pesepubliil ypok. O60011eHUE U

cUCTeMaTu3alusd 3HaHUI

PesepBubIil ypok. O6001IeHNE 1
CUCTeMAaTHU3aIHs 3HAHUHA

68

https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adac34
bu6moreka [JOK
https://m.edsoo.ru/00adaab8
bu6moreka [JOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edso00.ru/00adb076
bu6mmoreka [IOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
https://m.edso00.ru/00adb486

bu6moreka [JOK
https://m.edsoo.ru/00adb33¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuit 3akoH. Ilepnonnueckas
CHUCTEMAa XMMUYECKHUX 3J1eMeHTOB /[[. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMUYECKUX BEILECTB

Bubl XUMUYECKOM CBSI3U U TUIIBI
KPHUCTAJUTMYECKUX PEIIETOK
KonTponshas padora Nel no Teme
«IloBTOpEHUE M yTiIyOJieHHE 3HAHUH
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Knaccudukanus XuMu4eckux peaxkiuii mo

PAa3JIMYHBIM ITPpHU3HAKAM

[ToHsiITHE O CKOPOCTH XUMHUYECKON pPEaKINU.

IloHsiTHE O TOMOTCHHBIX B TCTCPOICHHBIX
PCaKIUAX

IToHsATHE O XUMHYECKOM PaBHOBCCHHU.
@akTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYIECKOH PEaKMU U IMOJIOKCHUC
XMMHYECKOTO PABHOBECHUS

KoaunuecTBo 4acoB

Bcero

KonTpoJibHble
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
uudpoBbie
oOpa3oBaTe/ibHbIE

pecypcebl

bu6nunoreka [JOK
https://m.edsoo.ru/00adb59e

bubnunoreka [JOK
https://m.edso00.ru/00adb6b6

but6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bub6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

18

19

20

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

Teopus PAEKTPOTUTUUECKON JUCCOITHAIIIH.
CunbHbIE U clla0ble ANEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakuui

XUMHYeCcKHe CBOMCTBA KUCIOT M OCHOBAaHUI
B CBETE MpeCTaBICHUN 00
AIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOICTBA COJICH B CBETE

IPEJCTABICHUN 00 3JIEKTPOIUTHUECKON
M CCOLMALUU

[TonsiTne o runponuse conen

O000IIIEHNE U CUCTEMATH3allNs 3HAHWH

[IpakTuyeckas pabora Ne 1. «Pemenune
JKCIEPUMEHTAIBHBIX 3379

Konrponsnas padora Ne2 o treme
«ONEKTPOINTUYECKAS TUCCOLUALIMSL.
XVMUYECKUE PEAKIIUU B PACTBOPAX»
OO1w1ast XapakTepUCTHKA raJOr€HOB.
XVMUYECKHE CBOWCTBA HA IIPUMEPE XJI0pa
Xnoposogopona. ConsiHast KMCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJTyYEHHUE,

IIPUMEHEHNE

IIpakTuyeckas padora Ne 2 o reme
«ITomy4yeHue COIAHON KUCIOTBI, U3yYEHUE €€

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubmmoreka [JOK
https://m.edsoo.ru/00add8b2

bubnunoreka [JOK
https://m.edso0.ru/00add9d4

bu6nunoreka [JOK
https://m.edsoo.ru/00addd12

bu6nunoreka [JOK
https://m.edsoo.ru/00addbfa

but6mmoreka [JOK
https://m.edsoo.ru/00addecO

but6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

but6mmoreka [JOK
https://m.edsoo.ru/00ade348
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30
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CBOUCTBY

Berurcnienus mo ypaBHEHUSM XHMHYECKHAX
peakui, eclii OJTUH U3 PearcHTOB JaH B
U30BITKE

OO6m1as xapaktepucTrka 3J1eMeHToB VIA-
TPYIIIbI

AoTponHbIe MOTU(DUKAIIUN CEPHI.
Haxoxnenue cepsl 1 €€ COeTMHEHUN B
npupoje. XMMHYECKHE CBOMCTBA CEPbI

CepoBonopo/, ctpoenue, hpuzndeckue u
XUMHYECKHE CBONCTBA

Oxcupl cepobl. CepHast KHCTIOTa, (pU3HUYECKUe
U XUMHWYECKHUEC CBOfICTBa, IIPUMEHCHUC

XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYeHHS
CEpPHOU KUCIIOTHI. XUMUYECKOE 3arpsI3HEHHE
OKPYXKaIOIIEH CpeIbl COCTUHEHUSIMU CEPbI
Brruncnenue MaccoBoil 1011 BBIXOAA
IIPOJYKTa peaklun

OO6mras XxapakTeprucTHKa JIEMEHTOB V A-
rpynmsl. A30T, paclpOCTPaHEHHUE B PUPOJIE,
(bu3nyeckre U XUMUYECKUE CBOMCTBA
AmMEaK, ero pu3nIecKrue 1 XUMHYECKHE
CBOICTBa, MOJIy4eHNE U IPUMEHEHUE

IIpakTuyeckas padora Ne 3 o reme
«Ilonyuenne aMmMuaka, U3y4eHHe €ro
CBOMCTB»

A3oTHas KuC0Ta, e€ pusnueckue u

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6nunoreka [JOK
https://m.edsoo.ru/00adea28

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bu6nunoreka [JOK
https://m.edsoo.ru/00adf004

but6mmoreka [JOK
https://m.edsoo.ru/00adf180

but6mmoreka [JOK
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38
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41

XHUMHUYECKHUE CBOMCTBA

Vcnons30BaHNEe HUTPATOB U COJICH aMMOHHUSI
B KQU€CTBE MUHEPAITBHBIX YI0OPECHUIA.
XUMHUECKOE 3arps3HEHUE OKPYKAFOIIEH
Cpelbl COeIMHEHHUSIMH a30Ta

dochop. Oxcun pocdopa (V) u pochopras
KHCJI0Ta, (1)I/ISI/II-IGCKI/IC U XUMHWYCECKHUEC
CBOMCTBA, MTOJIyYEHUE

Hcnons3oBanue hochaToB B KauecTBe
MUHEPAIBHBIX YI00peHHit. 3arps3HeHne
MPUPOTHON cpenpl hochaTamu
Yraepon, pacipocTpaHEHUE B TPUPO/IEL,
(bu3nUecKre U XUMHUECKUE CBOICTBA
Oxcuipl yriaepoaa, ux (pu3HdecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUIECKUE

HpO6HeMLI, CBA3aHHBIC C OKCHUIAOM YTJICpOda
av)

VronnHas KUCI0Ta U €€ COn

[IpakTuueckas pabora Ne 4 o Teme
"TlosryyeHue yrieKkuciioro rasa.
KauectBenHnas peaknus Ha kapOOHAT-HOH"

HepBOHa‘—IaHBHBIe MOHATHS 00 OpPraHu4e€CKux
BCIICCTBAX KaK O COCAMHCHUAX YIJICpOoaa

Kpemuuii u ero coeiuHeHus

IIpaktuyeckast pabora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/Ja4 110 TCME

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

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6nunoreka [JOK
https://m.edsoo.ru/00adfc20

but6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [JOK
https://m.edsoo.ru/00adfebe

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

but6mmoreka [JOK
https://m.edsoo.ru/00aec027¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

bu6nunoreka [JOK
https://m.edsoo.ru/00ae080a

bu6nunoreka [JOK
https://m.edsoo.ru/00ae0bf2
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«Baxneiiniye HeMeTaIbl U UX COSTUHEHUS)

Kontponbnas padota Ne3 no teme
«Bakuenime HeMeTaJUIBI U UX COEIUHEHUS)

OO1m1ast XapaKTepUCTHKA XUMHYECKUX
2JIEMEHTOB — METaJlJI0B. MeTramndeckas
CBSI3b U METAJNINYECKasi KpUCTaJUINYECKast
pemérka. PuU3nyYecKue CBOWCTBAa METAIJIOB

XMUMHYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUECKUN Psiji HAPSKEHUI
METAIJIOB

OO1u11e crnocoObl MOTYyYEHHS METALIOB.
CrutaBbl. Berancenus mo ypaBHEHUSIM
XMMHUUYECKHUX PEaKIHH, ECIU OIUH U3
PEareHToB COAEPKUT MPUMECH

[TonsiTHE 0 KOPPO3UU METAIIOB
Illenounbie METAIITBI

OKCI/I,Z[BI W TUAPOKCUJIBI HATPUA U KaJIUs

II{enoyHO3eMEIbHBIE METAIIBI — KAIbLIUHA U
MarHum

Bakueiue coefuHeHUT KaJIbIINS
O00011IeHIE U CUCTEMATU3aIUs 3HAHUN
JKécTKoCcTh BOJIBI M CIOCOOBI €€ yCTpaHECHHS

[IpakTuueckas pa6ora Ne 6 o Teme

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bubmorexa [JOK
https://m.edsoo.ru/00ae103e

but6mmoreka [JOK
https://m.edsoo.ru/00ael 156

but6mmoreka [JOK
https://m.edsoo.ru/00ael 156

but6mmoreka [JOK
https://m.edso00.ru/00ac1278

but6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bubmoreka [JOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [JOK
https://m.edsoo.ru/00ael5¢8

but6mmoreka [JOK
https://m.edsoo.ru/00ael5¢8

but6mmoreka [JOK
https://m.edsoo.ru/00aec1886

but6mmoreka [{OK
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"YK&cTKOCTh BOJIBI ¥ METOJIBI €€ yCTpaHEHUS"

AmoMuHUN

AMpoTepHbIe cBOICTBA OKCHIA U
THIPOKCHUIA

Kemezo

Oxcupl, TUIPOKCUIBI U conn kene3a (I1) n
xenesa (I11)

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHU T
[IpakTuueckas padbora Ne 7. Pemenue
AKCTICPUMEHTAJIBHBIX 3a]1a4 110 TEME
«BaxkHeiinye MeTaIbl 1 KX COETUHEHUS)
BrrurcnieHus Mo ypaBHEHUSIM XHMHUYECKUAX
peakui, eclii OJTUH U3 PEarcHTOB JaH B
M30BITKE WU COJIEPIKUT TIPUMECH.
BrrunciieHus MaccoBoOi OIU BBIXOa
MPOYKTa peaKIuu

O0001Ienre ¥ cucTeMaTH3alys 3HAHUH
Konrponsnas padora Ne4 o treme
«BaxkHeime MeTallIbl U UX COeIUHCHUS
BemectBa 1 MmaTepuralnbl B TOBCEHEBHOM
’KM3HH YEI0BEKa

XUMUYECKOE 3arpsi3HEHUE OKPYKAFOIIEH
CpenbI

Ponb xuMuM B perieHnn SKOJIOTHYECKUX
npobiem

Peseprubiil ypok. O6001eHNE U

https://m.edsoo.ru/00aelae8

but6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
https://m.edsoo.ru/00aec1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35¢6

but6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

bubmuoreka [JOK
https://m.edsoo.ru/00ae3{50

bubmorexa [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [IOK




cHCTeMaTHU3allus 3HaHU!

67 PeseprubIil ypok. O6001IeHNE U

cUCTeEMAaTHU3alusg 3HAHUU

68 PesepBHelit ypok. O6o01IeHHE U

CUCTeMaTH3alusd 3HaHUHI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68

https://m.edsoo.ru/00ae0dOa

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c¢

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aatenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I"., Cnagkor C.A.,

AxuunonepHoe obiectBo «M3natensctBo «lIpocBemienne»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
deaepanibHas paboyas mporpamMma OCHOBHOTO 001iero oopazosanust XUMI A

(6a30BbIN ypoBeHB) (7151 8-9 Ki1accoB 00pa30BaTEIbHBIX OpraHU3aIN)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmuoreka [{OK https://m.edcoo.ru
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