MHUHUCTEPCTBO NPOCBEWIEHUSI POCCUMCKOM
OEJAEPALINU
MYHHIIUIIAIFHOE OI0KETHOE 0011e00pa3oBaTeNibHOE YUPEKICHUE

«Kynynnunckas cpennss o6meoOpa3oBaTenbHas mKkoaa No2y
Kynynaunckoro paiiona Auralickoro kpas

COI''TACOBAHO YTBEPXJIEHO
METOIMYECKUM COBETOM IIKOJIbI IPUKA30M JJUPEKTOP IIPOTOKOJ
Noe 9 ot 31.07.2024r. Ne 72/1 - J1 ot 31.07.2024r.

PABOYASA ITPOI'PAMMA

(ID 2919170)
yaeOHoro npeamera « Xumus». bazoBblit ypoBeHb.
s odydawmuxes 8-9 kiaccos

(ocHOBHOE 00111e€ 00pa30BaHKE)

Ha 2024 — 2025 y4eOHbIil roj.

CocraBureib: Tumoxuna JI.H.

YUUTCIIb XUMHUHA

c.Kynynna. 2024r



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T NpPENCTaBICHUE O IENAX, OOIIeld CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIUPUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNW XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TMpeaMeToB: «OKpYXKaOIMUH MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIeATEIBHOCTH 4YeJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOUM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HayYHbIM METOJaM T[IO3HAHHUA TPU HU3YYCHHH BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOT'O 0OOIEro 0Opa3oBaHUS BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEr0 MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJyYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU 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
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX 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).

B npunoxenun x nporpamme 8-9 Ki. JTaHbl MHCTPYKLIMH K MPAKTHUYECKUM
paboTam, BBUAY OTCYTCTBHS UX B y4eOHOM TOCOOUH.



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHHs. Knaccudukanuys
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHellline npeacraBuTeJ M HCOPraHUYECKUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune xucimopoaa. CrocoObl



MOJIYYCHHUST KHCIOpoJa B JIaopaTopud M MPOMBINUICEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3HMYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydyeHue B3aumopeiictBusa okcupga menu (1) ¢ pactBopoMm cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
IPYINIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepuoanueckoro 3akoHa u [leppuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucienus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
THAPOKCHJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYel, MpPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOSHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YPaBHEHHUI



OKHCJIUTEIIbHO--BOCCTAHOBUTENbHBIX ~pPEaKIUid C HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoi cBsizu. CteneHb auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanyu. KauectBeHHbIE peakin Ha HOHBL. [IOHATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAaHUS  peakluil  MOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiuid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJY4eHUSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre u XMMHUYECKHE CBOMCTBA, MOJyuyeHue U nmpuMenenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YTJIEpokd,  aUIOTPOIHbIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO MCIIOIH30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAOIOICHHE TPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH W HAOJIOJieHWEe TpH3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U ¢ocdaT-uOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIIICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckor cucteMe XHMHYECKHX diaeMeHToB [I. H.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB [[. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHue B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHKE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamusi MeXIpeIMETHBIX CBSI3ed NMpU HM3YyYECHUH XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KilacCupuKalus, TMepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsj, NPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIaeMbI€, TOILIIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MJEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM JeATeNTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXaaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHON o0nacTu  «XHUMHS», BB
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIE TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCA B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACITEHHOW MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKIHH, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIINI;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh M XapaKTEPU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MaJblX MEPUOJIOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca dTUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIEeMEHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
O6opynosanue «Touku pocra»
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U bromiorexa LIOK
1.1 N 5 2 https://m.edsoo.ru/7f41837c
MIPaKTUYECKON JESITEIbHOCTU
YeJioBeKa
bubnuoreka [{OK
https://m.edsoo.ru/7f41837c
Hudposas
12 BemecTBa u XuMu4eckue 15 1 naGoparopus
peakuumn Hudposoii gatuuk
TEMIEPATYPbI
JlaTuuk 371€KTpOIPOBOAHOCTH.
Hroro no paszneny 20
Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB
bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
51 Bosnyx. Kucnopon. Ilonstue 6 TTpuGop s
00 okcuaax OmpeeNieH s
cocraBa BO3/IyXa
59 Bognopona.Ilonsrue o 8 1 bubnuorexa [IOK
' KHCJIOTaX U COJISIX 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

Bopa. Pacteopsl. [lonstue

2.3
00 OCHOBaHHUAX
OCHOBHBIE KJIaCCHI
24 HEOPTraHUYECKHUX

COETUHEHUN

Hroro no pasaceiny

11

30

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

JlaTuuk TemnepaTypsl IJIATHHOBBIM.
JlaTuuk 31eKTponpoBOANMOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c
Hartuuk pH,

JlaTuuk Temmeparypbl
IIJIATUHOBBIN

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1 XUMHYECKHX 3JIEMEHTOB /[ 7 bubmorexa [JOK
' ' https://m.edso0o.ru/7f41837c
N. Mennene-eBa. CtpoeHue
aToma
XuMHYECKas CBA3b. bubmorexa IIOK
o https://m.edsoo0.ru/7f41837c
KUCIIUTEILHO-
3.2 8 Jlatuuk TeMieparypsl
BOCCTAHOBUTEILHBIE .
[JIATHHOBBII
peaknuu
Wroro no pazueny 15
PesepBHOE BpeMs 3 Bubmorexa IOK
p P https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB

DJIEKTPOHHbBIE
No i/ HaumeHoBaHue pa3ieioB U TeM K I (nndposbie)
°n/m
. Beero OHTPOJILHBIE PAKTHYECKHE  ofpa3oBaTeJbHbIC
padoThbI padoTbI pecypcehl.
O6opynoBanne «Touku
pocra
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
bubmuoreka [{OK
o) https://m.edsoo.ru/7f41a636
CHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 JlaTumK TeMIepaTypbl
peaxiui .
TUTATUHOBBIM.
bubmmoteka IIOK
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 https://m.edso0.ru/7f41a636
' XYMUYECKUE peakllui B pacTBOPax JlaTuuk Temmeparypbl
IJIaTUHOBBIN, naTuuk pH.
Hroro no pazgeny 17
Pa3znen 2. Hemerasuibl U MX COeIMHEHMSI
bubnunorexa LIOK
https://m.edso00.ru/7f41a636
51 OO01mas XxapakKTepUCTHKA XUMUISCKUX 4 1 Jarunk pH,
' anemeHToB VIIA-rpynmnsl. ["anorenst JaTYUK TeMIIepaTypbl
bubnmoreka [JOK
2.2 OO0mias XxapakKTepuCTUKa XUMHYECKUX 6 nosmoteka I

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

anemeHToB VIA-rpynmnel. Cepa u eé Hatuuk pH,

COEIMHEHNS JaTYMK TeMIIepaTypbl
TJIATUHOBBIN.
bu6nmoreka [IOK

OO0m1as XxapakTepuCcTUKa XUMHYECKIX https://m.edso0.ru/7f41a636

2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 Hatuuk pH,

COEIMHEHHS JaTYUK TeMIIepaTyphbl
TIJIATUHOBBIM.
bubnunoreka LIOK

OO61mas xapakTepUCTHKA XUMUYECKUX https://m.edso0.ru/7f41a636

24 anemeHToB |VA-rpynmsl. Yraepoa u 8 Hatumk pH,
KPEMHHUU U UX COCTUHECHUS MaTYUK TEMIICPATYPhI
IUTATUHOBBIM.
Hroro mo pazueny 25
Pa3nen 3. MeTasibl 1 UX COeIMHEHHUS
bubmmoteka IIOK
https://m.edsoo.ru/7f41a636
Jatuuk
3.1 OO01111e cBOICTBA METAIIJIOB 4
3JIEKTPOTPOBOHOCTH,
JTaTYNK ONTHYECKOM
IJIOTHOCTH.
bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
. Jlatamk
3.2 Bakueiiie MeTamibl U UX COSIUHEHUS 16
ANEKTPONPOBOTHOCTH,
JTaTYUK ONTHYECKON
IJIOTHOCTHU
Wroro no pazueny 20



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

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecrBa 1 MaTepuaibsl B )XU3HU YEI0BEKA 3 bubmmorexa TIOK
' = p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE BpeMs 3 Eubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7

BocnuraTebHbINA MOTEHIUAJ IIPeIMeTa 00ecreYnBaeT Peaau3anuio cJeIyInX HeJeBbIX IPUOPUTETOB
odyvarwmuxcsa 000

o Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAYYHOMY HACIEAMIO, IOHUMaHUs
3HaUEHUs! XUMUYECKON HayKu B )KM3HU COBPEMEHHOI'O OOLIECTBA, CIOCOOHOCTH BJIaJIETh JOCTOBEPHOM MH(pOpMaLUel o nepe1oBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 YCTPOICTBE MHUpa U
00111eCTBa;

o DopMHUpOBaHUS KYJIbTYPbI 340POBbsI, OCO3HAHMSI LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3J10pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUN U HEMIPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHUS aJKOT0JIsl, HAPKOTUKOB, KYpEHUS),
HE00XO0IMMOCTH COOJIOACHUS MPaBUII O€30MAaCHOCTH ITPU OOPALIEHUH C XMMUYECKMMH BEIIECTBAMU B OBITY M peabHOMN JKHU3HU;

o Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K TPYAY U MHTEpeca K MPaKTUYeCKOMY U3yUeHHIo Npodeccuii u Tpyaa pa3IinyHoro poja,
yBa)XKEHHE K TPYAYy U pe3yjbTaTaM TPYJAOBOMU AESITEIbHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHMS IPEAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH; YCIEIHOM MPo(heCcCHOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHMIA;
TOTOBHOCTb aJallTUPOBATHCA B IPOPECCUOHATIBHON cpeie;

o Pa3BuTHE IEHHOCTHOTO OTHOIIEHUS K IPUPOJIE KaK HCTOUYHUKY JKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMaHUS [IEHHOCTH
3JI0pOBOTO U 6e30MacHOro 00pasa KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBbIO,
OCO3HaHMsI IEHHOCTH COOJIIOIEHH ITPaBUil 0€30IaCHOr0 MOBEIEHHSI ITPU paboTe C BELIECTBAMH, a TAKXKE B CUTYalUsX, YTPOKAFOIIUX
3I0POBBIO U KU3HU JIIOJIEH;


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

Pa3BuTHE ICHHOCTHOTO OTHOIICHHS K 3HAHUSIM M CIIOCOOHOCTH MPHUMEHATh WX , TPU U3YUYCHUU XMMHH, JJI PEIICHUS 3a1a4,
CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOJAHON Cpefoi, MOBHIIICHUS YPOBHS 3KOJIOTUYECKOM KYIbTYPhl, OCO3HAHUSA INI00ABHOTO XapaKTepa
9KOJIOTHYECKUX MPOOJIEM U MyTeH UX pelieHus MOCPEICTBOM METOI0B XUMHUH;



HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Jara ®opMbI U BHAbI
Nen/m  Tema ypoka Kontpoabubie IIpakTHuec
Bcero H3y4YeHus KOHTPOJIA
padoThI KHe padoThl
IIpeamer xumuu. Pojb XUMUU B KU3HU
1 P 1 05.09 VeTHBIR ompoc;
yenoBeka. Tena u BemecTsa
2 ITonsgaTue o MeToax MMO3HAHUSI B XUMUU 1 06.09 YcTHBIN ompoc;
Ilpaxkmuueckas pavoma No 1 IpakTHyecKast
3 «Ilpasuna pabomsi 6 nabopamopuu u 1 12.09 padora;
npuémul 0OpaweHust ¢ 1abopamopHvIm ' HucTpykims
0bopyoosanuemy
Yuctele BemnrecTBa U cMec. CriocoOnl .
. IInceMeHHBIN
4 paszeNneHus cMecei 1 13.09
N KOHTPOJIb
BxoaHO0# KOHTPOJIb TECT
Ipakmuueckas paboma No 2 IIpakTuyeckas
5 «Pazoenenue cmecetl (na npumepe 1 19.09 padora;
OUUCMKU NOBAPEHHOTU COIU)» Nucrpykums
6 ATOMBI U MOJIEKYJIBI 1 20.09 YcTHBIN o1poc;
XUMHUYECKUE AIIEMEHTHI. 3HAKU
7 1 26.09 YcTHbI# onpoc;
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB
[TpocThie U ClIOKHBIE BEIIECTBA 27.09 YcTHBIN ompoc;
ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10 YcTHBIN onpoc;
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckast opmyia. BaaeHTHOCT 1 04.10 YcTHBI onpoc;
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHOcCuTeNbHAs aTOMHAs Macca. 1 10.10 VYcTHbIl onpoc;




OTHOCUTEIbHAS MOJICKYJISIpHAsI Macca

MaccoBas J0JIA XUMHYECKOI'O 3JICMCHTA B

12 11.10 YcTHbIl onpoc;
COCTUHEHUH
KonnuectBo BemectBa. Mons. MonspHas .
13 P 17.10 YcTHBIH onpoc;
macca
OU3NYECKUE U XUMUIECKHEC SBIICHUS.
14 18.10 YcTHBIH ompoc;
XuMu4ecKas peakuus
[Tpu3Haky U yCIOBUS MPOTEKAHUS .
15 P 4 . P 24.10 YcTHBI onpoc;
XUMHUYECKHUX PEAKITHIA
3aKOH COXpaHEHHs MAacChl BEILIECTB. .
P 25.10 YcTHBI onpoc;
16 XUMUYECKUE YpaBHEHHS
8 kjacc 2 yeTBepPTH .
EE— [TucemeHHbIM
17 BbIunciieHus KoJM4ecTBa, Macchl BELECTBA
. KOHTPOJIb;
TI0 ypPaBHEHHUSAM XUMHUYECKUX PEAKLIUN 07.11
Knaccudukanms XumMruaeckux peakiuit
18 (coemuHeHus, pa3oXKeHHs, 3aMEIIECHU, 08.11 YcTHbIH onpoc;
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHe 14.11 YcTHBII onpoc;
cHUcTeMaTu3alus 3HaHUI
KonTpoJbHasi
padora;
Konrpoabnas pagora Nel 1o Teme Iapnos H.C.
20 15.11 KoHTponbHble 1
«Bewecmea u xumuyeckue peaxyuuy
CaMOCTOSITEITLHBIC
paboThI IO XUMUU
8 kiacc (Ctp. 40)
Bo3ayx — cMmecs rasos. CocTaB BO3ayXa.
21 . v 21.11 YcTHBI ompoc;

Kucnopon — aneMeHT u npocroe




Bemectso. O30H

dusnyeckue U XUMHYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHNUS, 22.11 YcTHbI onpoc;
ropenue). [lonstue 06 okcumax
8kuacc
CrniocoOblI Moy4eHus KUCIopo/ia B .
23 yi e 28.11 YcTHBIH ompoc;
1a060paToOpUU U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoaa
TemnoBoit 3 pexT XuMudeckon peakiium,
24 MOHATUE O TEPMOXUMHUYECKOM YPAaBHEHHH, 29.11 YcTHBI onpoc;
9K30- U SHIOTEPMUUYECKHUX PEAKIIHIX
TonnuBo (He(Th, Yroiab U METaH).
25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro 05.12 YcTHBIN o1poc;
MPEIOTBPAIICHHS
Ilpakmuueckas paboma Ne 3 no meme IMpakTuyeckas
26 «Ilonyuenue u cobupanue Kuciopooa, 06.12 padora;
U3yyeHue e2o CEOUCMB)» Nucrpykums
Bonopon — snemeHT u mpocToe
27 P P 12.12 YcTHbIH onpoc;
BelecTBO. HaxoxxaeHnue B npupoje
du3nyecKkue 1 XUMUIECKIE CBONCTBA
28 13.12 YcTHbIl onpoc;
Bostoposa. [Ipumenenue Bojopoaa
29 [ToHsiTHE O KUCIOTAX U COJAX 19.12 YcTHbI# onpoc;
Crioco6bI nostyueHust BOAOPOAa B
30 o P 20.12 YcTHBIN onpoc;
nabopaTtopuun
Ilpakmuueckas paboma Ne 4 no meme IpakTHyeckas
31 «Ilonyyenue u cobupanue 600opooa, 26.12 padoTta;
usyueHue e2o CeoUCme» Nucrpykuus
32 MousipHbiii 00bEM Ta30B. 3aK0H ABOTAIPO 27.12 YcTHBI onpoc;




Brrunciienus o0b€Ma, KOJIHYECTBA

[TucbmMeHHbBIM
33 BEIIIECTBA ra3a M0 €ro U3BECTHOMY 09.01
. KOHTPOJIb;
KOJIMUECTBY BEILIECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo .
[TucbmMeHHbBIM
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA 10.01
" . KOHTPOJIb;
00BEMHBIX OTHOIICHUH T'a30B TPOITE;
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
35 16.01 YcTHbI# o1poc;
BOJIBI
Cocras ocuoBanuii. [Tousitue 00 .
36 17.01 YcTHBI onpoc;
UHINKATOpax
Bopna xak pactBoputens. HacbllieHHbIE U
37 HEHACBILIEHHbIE pacTBOPbl. MaccoBas 23.01 YcTHBIN onpoc;
JIOJIsl BEIIECTBA B PACTBOPE
Ilpakmuueckasn paooma Ne 5 no meme
«IIpucomosnenue pacmeopos c TpakTiyeckas
38 . . . 24.01 padora;
ONnpedeNéHHOU MaccoBoll 0oeli
. HNHucrpykuus
PACMBOPEHHO20 8euecmaa
KonTpoJbHasi
padora;
[TaBroB H.C.
39 Konrtpoubnas padora Ne2 no teme 3001 KonTponbHble u
«Kucnopoo. Booopoo. Booa» ' CaMOCTOSTEIIbHBIC
paboThI IO XUMUHU
8 xiacc (Ctp. 42)
OKcugel: coCcTaB, KilacCupukanus .
40 ’ ¢ ’ 31.01 YcTHbI# onpoc;
HOMEHKJIaTypa
[Tonmydyenue 1 XUuMHYECKHE CBOMCTBA
41 - 06.02 VYcTHbIl onpoc;

KHCJIIOTHBIX, OCHOBHBIX 1 aM(l)OTCpHLIX




OKCHJO0B

OcHoBaHU4: COCTaB, KJ'IaCCI/I(I)I/IKaHI/IH,

42 07.02 YcTHbI onpoc;
HOMEHKJIaTypa
IToyuenne n XUMHUYECKHE CBOMCTBA .
43 yi B 13.02 YcTHBIH onpoc;
OCHOBaHHUI
KucnoTel: cocTas, Ki1accupuKamms
44 ’ b ’ 14.02 YcTHbI# o1poc;
HOMCHKJIaTypa
[Tonyuyenue U XUMHUUYECKHE CBOMCTBA .
45 Y1 20.02 YcTHBI onpoc;
KHCJIOT
Conu (cpenHue): HOMEHKIIATypa, CLIOCOObI .
46 (cp ) }:p ’ 21.02 Y CTHBIH ompoc;
MOJIyYeHUs, XUMUYECKUE CBOWCTBA
Ilpakmuueckas paboma Ne 6. Peuwernue
IIpakTuyeckas
9IKCNEPUMEHMANbHBIX 3A0ay N0 meme
47 27.02 padora;
«OcHOBHblE K1acChl HEOP2AHUYECKUX "
g HCTPYKIUS
COCOUHECHUTLY
I'eneTnueckas CBSI3b MEXKAY KiIaCCaMHU
48 Y . 28.02 YcTHbIH onpoc;
HEOPTaHMYECKUX COSAMHCHUN
49 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 06.03 YcTHBII onpoc;
KonTpoJabHas
padora;
KonTpoubsnas padora Ne3 o reme ITaBnos H.C.
50 "OcHosHble Knaccvl HeopeaHu4eckux 07.03 KoHTponbHbIE 1
coeounenul” CaMOCTOSITENLHBIC
paboOTHI IO XUMUH
8 kimacc (Ctp. 44)
[TepBbIe MOMBITKY KIACCUPUKAITUU
o1 XUMUYECKUX AieMeHTOB. [loHsaTHe 0 13.03 VYcTHbIl onpoc;
TPYIIax CXOTHBIX AJIEMEHTOB
52 [lepnonuueckuii 3akoH u Ilepuoanueckas 14.03 YcTHBIN ompoc;




crucTemMa XMMH4YECKuX 3eMeHToB JI. U.

Meupeneena

53 [lepuoapl, rpynmnsl, OATPYIIIBI 20.03 YcTHbI onpoc;
Ctpoenne atoMoB. CocTaB aTOMHBIX SIZIED. .

54 P P 21.03 YcTHBIH ompoc;
N3oTtonbl
CTpoeHue IEKTPOHHBIX 000JI0YCK

55 aToMoB 3JieMeHTOB [lepuoanueckoit 03.04 YcTHbI# o1poc;
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa

56 10 ero noJyioxkeHuo B [lepuoauueckoit 04.04 YcTHBIH onpoc;
cucreme /I. 1. Menneneesa
3unauenue [lepuonnyeckoro 3aKoHa Jist

a3BUTHUS HAYKH U TIpakTuku. /1. M. .

57 p K . p . 10.04 YcTHBI onpoc;
MenpeneeB — y4€HbIN, NIEIATOT U
TpaXKTaHUH
DIEKTPOOTPUIIATEILHOCTh AaTOMOB

58 POOTP 11.04 YcTHBIN onpoc;
XUMHYECKHX DJIEMEHTOB

59 HonHas xumMuueckast CBsi3b 17.04 YcTHbIH onpoc;
KoBaneHntHas nmonspHas XuMudeckas

60 P 18.04 YcTHBIN o1poc;
CBSI3b
KoBanenTHast HemoysipHasi XUMUYeCcKast

61 P 24.04 YcTHBIN o1poc;
CBSI3b

62 CreneHb OKUCICHUS 25.04 YcTHbI# onpoc;
OKHCTUTENEHO-BOCCTAHOBUTEIHLHBIC

63 08.05 YcTHbIl onpoc;
peaxiuu

64 OKHCIHATENN U BOCCTAHOBUTEIH 15.05 YcTHBI onpoc;

65 Kountpoasnas padora Ne4 no teme 16.05 KoHTpoabHast
«Cmpoenue amoma. XumuuecKkas cesa3by padora;




[TaBnoB H.C.
KonTpoJsibHbIE 1
CaMOCTOATEIIbHbIE
paboThI IO XUMUU

8 kitacc (Ctp. 49)

PesepBHbIil ypok. O0001ICHHE 1

66 . 1 22.05
cUCTEeMaTH3alus 3HAaHUH
67 PesepBHbli ypoK. O606£HCHI/IC u 1 93.05
cUCTeMaTH3allMs 3HAHUH
PesepBHeIit ypok. O000IICHHE 1 26.05
68 . 1
CUCTEMAaTH3alMsl 3HAaHUH 27.05
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KJIACC

KoaunuecTBO 4acoB

Ne
IpakrTu Jara @®opMbI U BUBI
n/ Tema ypoka KonTpoJbHbIe
Bcero yeckmne U3YyYeHHS] KOHTPOJIS
n padoTshI
padoThI
Ilepuonnueckuii 3akoH. [leproanueckas cucrema
1 P P 1 04.09 VYcrHbIl onpoc;
xumuueckux asemenToB J[. . Menneneera
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX .
2 P . 1 06.09 VYerHbll onpoc;
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX .
3 ¢ P P 1 11.09 VYerHbll onpoc;
BEIICCTB
Buibl XUMHUYECKOM CBSI3M M THUTTBI KPUCTAILTUICCKIX
4 . P 1 13.09 VYcTHbIi onpoc;
pemeTox
KoHTpoJbHasi
paboraNel
Konrpoabnas padora Nel no teme «Ilosmopenue u ITanos H.C.
- Kontposnbnsle 1
5 yenybnenue 3HaHULL OCHOBHBIX pazoenog Kypca 8 1 1 18.09
CaMOCTOSITEJIbHBI
Kaacca» ¢ paboTHI O
XUMHH
9 kmace
Krnaccudukanus XHMHYECKAX PEAKIHHA TT0 Pa3TUIHBIM
6 ¢ P P 1 20.09 YcTHBI onpoc;
MpU3HAKaM
[TonsTue 0 ckopocTH XUMUYECKoi peakuuu. Ilonstue
7 P P 1 25.09 VYcerHbIl onpoc;
0 TOMOTE€HHBIX U T€TePOTCHHBIX PEaKIUIX
8 [TonsiTne 0 XUMHUUECKOM paBHOBecHH. DAKTOPHI, 1 02.10 VYcrHBIH onpoc;




BJIMAIOIIMEC HA CKOPOCTH XUMHYICCKOMN pCakuuu u
IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIINU 03.10 VYcTHBIN onpoc;
Teopust anexkTpoauTruYecKkou nuccouuranun. CUiIbHBIE .

10 P P 04.10 VYcTHBIN onpoc;
1 c1a0ble JIEKTPOTUTHI

11 Wonnble ypaBHEHUS peakmii 09.10 YcTHBIN onpoc;
XHUMHUUYECKHE CBOIICTBA KUCIIOT U OCHOBAHUI B CBETE .

12 . . 11.10 YcTHBIN onpoc;
MIPEACTABICHHUH 00 AJICKTPOIUTHICCKOMN JTUCCOIUAIIUN
XUMHYECKHE CBOMCTBA COJIEU B CBETE IIPEACTABICHUI

13 . p 16.10 YcTHbIN onpoc;
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

14 [lonsiTHe o ruaponuse conei 18.10 VYcTHBIN onpoc;

15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 23.10 YcTHBIN onpoc;

IIpakTHyeckas
Ilpakmuueckas paboma Ne 1. P

16 25.10 padora;

«Pewenue sxcnepumeHmanbHuix 3a0ayy "
HCTPYKITUS
KourpoabHasi
padora Ne2
9 kJjacc Il yeTBepTH asnos H.C.

17 KonTposbnas padora Ne2 o teme 06.11 KOHTpONBHEIE U
«Dnekmponumuueckas ouccoyuayus. Xumuyeckue CaMOCTOATCIIBHBI
peaxkyuu 6 pacmeopax» € paboTs 1o

XUMUHU
9 xiacc
OO011as XapaKTepUCTHUKA FaJoreHOB. XUMHUYECKHE

18 . P P 08.11 VYerHbll onpoc;
CBOICTBa Ha IpUMeEpE XJIopa
Xnoposogopoa. ConsgHas KHCIIOTa, XUMAYECKHE

19 P P ’ 13.11 VeTHbIi onpoc;

CBOMCTBA, IIOJIy4CHUE, IPUMECHEHUE




Ilpakmuueckasa padoma Ne 2 no meme «llonyuenue

IIpakTnyeckas
20 COTIAHOU KUCTIOMbl, U3YUeHUe e€ CEOUCTNEN 9 15.11 pabora;
Kacce HNHucrpykuus
21 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIIMi, 20.11 [IncemenHsbIin
€CII OJIMH U3 PEareHTOB JaH B N30BITKE ' KOHTPOJIb
22 OO0m1as xapakTepucTUKa 3J1eMeHTOB V| A-TpyIib 22.11 YcTHBIN onpoc;
AnnorpornHbie Moaudukanuu cepsl. Haxoxnenue
23 cepbl U €€ COeIMHEHM B Ipupoe. XUMUUYECKUE 27.11 VYerHbll onpoc;
CBOICTBA CepbI
CepoBonopon, ctpoeHue, GU3NIecKue 1 XUMHIECKUE
24 P pos. €1P ¢ 29.11 YeTHBIH ompoc;
CBOWCTBA
Oxkcunsl cepol. CepHas KucnoTa, Gpu3ndecKue u .
25 P vp b 04.12 YcTHBIH onpoc;
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE
XUMHUECKUE peaKIiHy, Jexaliiue B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOTY4YEeHUsI CepHOU .
26 P i P . 06.12 YcTHBIN onpoc;
KUCJIOTBl. XUMUYECKOE 3arps3HeHNE OKpYXKaroIen
Cpebl COEeTMHEHUSIMH CEPBI
97 Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTa 11.12 IIucrMeHHbIi
peaxiuu ' KOHTPOJIb
OO61mas xapakTepuCcTHKa 3JIEMEHTOB V A-TpyMIIbI.
28 A30T, pacrpocTpaHeHHe B IPUpPO/Ie, PU3HUECKUE U 13.12 YcTHBI onpoc;
XHMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOWCTBA
29 > ero ¢ ’ 18.12 VYcTHBIi onpoc;
HOJy4eHUE U TPUMEHEHHE
IIpakTH4eckas
Ilpakmuueckaa padoma Ne 3 no meme «llonyuenue p
30 y 20.12 padora;
ammuaka, uzydenue e2o ceoLcmeay
NucTpykius
31 A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUICCKHE 25.12 VYcrHBIH onpoc;




CBOMCTBA

Hcnonp30BaHNe HUTPATOB U COJIEH aMMOHHS B
KaueCTBE MUHEPAJIbHBIX y100peHuil. XUMHUecKoe

32 . 27.12 VYcrHbll onpoc;
3arpsi3HEHUE OKPYKAIOMIEH Cpebl COCTUHEHUSIMU
azora
Docdop. Oxcun docdopa (V) u hochopHas kuciaora .

33 Gop bocdopa (V) “(b Gbop ’ 08.01 YcrHbIi onpoc;
(du3nUecKre U XUMUYCCKHE CBOWCTBA, MOJTyYCHHE
Hcnonb3oBanue GochaToB B KaueCTBE MUHEPATBHBIX

34 ynobpeHuit. 3arps3HeHue MPUPOIHON cpeabl 10.01 VYerHbll onpoc;
dbocdaramu
VYraepon, pacipocTpaHeHUe B IPUPoJIE, GU3nIecKre u .

35 PO, pactip B P pupoze, ¢ 15.01 VeTHBIHR ommpoc;
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepoaa, ux Gpuandeckue 1 XUMHUECKHe

36 CBOIcTBa. DKOJIOTHYECKUE MPOOIEMBI, CBS3aHHBIE C 17.01 YcTHBIN onpoc;
okcuzom yriepoaa (1V)

37 VYronbHas KucnoTa u €€ conu 22.01 VYcrHbIl onpoc;

Ilpakmuueckasa padoma Ne 4 no meme "llonyuenue IpakTHyeckas

38 yenexucnoeo 2asa. Kawecmeennas peaxyus Ha 24.01 padora;
kapoonam-uon" Nucrpykums
[TepBoHaYaTEHBIC TOHATHS 00 OPTaHUYCCKUX

39 p P 29.01 YcTHBI onpoc;
BEIIECTBaX KaK O COCTUHEHUSX YyTiepoia

40 KpeMmuuii u ero coennnenus 31.01 VYcTHBIN onpoc;
Ilpakmuueckas paboma Ne 5. Peuwenue IMpakTuyeckas

41 9IKCNEPUMEHMANbHBIX 3a0ay no meme « Bascnetiwue 05.02 pabora;
HeMemainibl U UX COeOUHEHUS Wucrpyxius
Kontpoanuas padora Ne3 no meme «Baxcnetiuiue Kontpoabnas

42 07.02 padoraNe3

HeMemanivl U uUx COeOUHEeHUsL)




[TaBnos H.C.
Kountposbnsie u
CaMOCTOSITENIbHBI
€ paboThI 10
XUMHH

9 knace

OO0m1as XxapakTepuCcTUKa XUMHUYECKUX SJIEMEHTOB —
MeTayuIoB. MeTayuimdeckas CBsA3b U MEeTaTHIecKast

43 . . 1 12.02 VYcrHbIl onpoc;

KpUCTaJIIMUecKast pemérka. Gu3nyeckue CBOMCTBa

METaJIJIOB

XHUMHUYECKUE CBOMCTBA METAJLIOB. .
44 N . 1 14.02 VYcrHbIl onpoc;

DIEKTPOXUMHUYCCKHH Psijl HATPSHKCHUI METaJIJIOB

O6mmue criocoOb! moayyeHus: MeTauioB. CIiaBbl. .

. ITuceMeHHBIN
45 Boruncnenus o ypaBHEHUSIM XUMUUYECKHUX PEAKIINH, 1 19.02
KOHTPOJTb

€CJIM OJIMH U3 PEarcHTOB COJACPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAJIIOB 1 21.02 VYcTHBIN onpoc;
47 [[lemounbIe METAIITBI 1 26.02 VYcrHbIH onpoc;
48 OKcuabl ¥ TUAPOKCUIBI HATPUSA U KNS 1 28.02 VYcerHbIl onpoc;
49 [[lemouHO3emMeNbHBIE METAIUTBI — KAJIbIIUN U MarHUi 1 05.03 VYcTHbIH onpoc;
50 Baxueiimune coequHeHNs KanbIus 1 07.03 VYerHbll onpoc;
51 O060011IeHNE U CUCTEMATHU3AaIUs 3HAHUN 1 12.03 VYcrHbIH onpoc
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS 1 14.03 VYcTHBIN onpoc;

.. IIpakTuyeckas

Ilpakmuueckasa paboma Ne 6 no meme ">Kécmxocmo p
53 5 b1 o6 N 1 19.03 padora;

600bl U MEMOObl €€ YCMPaHeHUs. MHcTpyKims
o4 AmoMuHUN 21.03 VYcerHbIl onpoc;
55 AmdoTepHbIE CBOMCTBA OKCHA U THIPOKCHUIA 02.04 VYcrHBIH onpoc;
56 Keneso 04.04 YCTHBII 0mIpOC;




Oxcuppl, runpoxcuibl v conu xenesa (1) u xenesa

57 (1 09.04 YCTHBIIN 0mIpOC;
N TecToBbI
58 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 11.04
KOHTPOJIb
Ilpaxmuueckasn pavboma Ne 7. Pewenue .
. [TuceMenHbI

59 9KCNEePUMEHMANbHBIX 3a0a4 no meme «Badcuetiwue 16.04

KOHTPOJIb
Memaivl U Ux coeOUHeHUs»
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIIUiA,

50 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE UIIH COACPIKUT 18.04 [TuceMeHHbIi
npuMecy. Berunciaenust MaccoBOM JOJU BBIXO0/1a ' KOHTPOJIb
MPOJYKTa PeaKuu

TecroBbli
61 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 23.04
KOHTPOJIb
KonTpoJbHas
padotaNe4
[TaBnos H.C.
62 Kontpoabsnas padora Ned no meme «Badsxcnetiwue 25,04 KoHTponbHbIE U
Memaivl U UxX coOeOUHeHUs» ' CaMOCTOSITEITLHBI
€ paboThI 1O
XUMUH
9 kiacc
BemecTBa 1 MaTepualibl B IOBCEAHEBHON KH3HU

63 P 30.04 YCTHBIN 0oTIpoc;
YelroBeKa

64 XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLEH Cpelbl 07.05 VYcTHBIN onpoc;

65 Ponb xumMun B perieHnn SK0JI0rHYecKux npoodaemM 14.05 VYeTHBIM onpoc;

66 PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AINS 16.05

3HAHUHI




PesepBHbIil ypok. O000IICHHE U CHCTEMAaTH3AIHS

67 . 1 21.05
3HAHHUN
68 Pe3ep]iHBII7I ypok. O6001IeHne 1 cucTeMaTH3aIus 1 93.05
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xwuwmus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I'.,Crnaakos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
> Xumus, 9 xknacc/ Pymsutuc I'.E.., ®enpaman @.1°., AkunonepHoe
obmectBo «M3narenscTBo «lIpocBerienner
METOINUYECKHUE MATEPUAJIBI UISA YUYUTEJIA 8 KJIACC
1. Vpoku xumuu B 8 kinacce. Meroaunueckoe nocodue. ['abpuensna O.C.,
OctpoymoB N.I'.,CnaakoB C.A. AxumonepHoe o61ecTBo «I3marenbcTBo
«IIpocBemenue»
2. T'abpuensn O. C; I'.I'.JIbicoBa. bazoBblil ypoBeHb. [IpoBepouHsbie u
KOHTPOJIbHBIE paboThI — 8 Kiacc. AKIIMOHEpHOE 0011ecTBO «M31aTeabCcTBO
«[Ipocsemenue» 2023-2024 9 KJIACC
1. Xumus. Ypoku B 9 kiacce ['apa H.H.
2. Xumus. Iunakrrudaeckuit matepuai. 8-9 kiaccel Pagenkuii A.M.
3. Xumus. 3agaunuk ¢ "momontaukoM". 8-9 kmaccel. I'apa H.H., I'abpycesa H.I.
4. TpeHrnpoBOUYHBIE U POBEPOUHBIE pabOTHI IO XUMHUU. 8-9 Kitacchl. Panenxuit
AM.
5. [IpoBepouHbie U KOHTPOJIbHBIE paboThl — 8 Kitacc. ["abpuensn O. C;
[".I".JIsicoBa. ba3zoBelif ypoBeHb. AKIIMOHEpHOE 00111ecTBO. M31aTenbCTBO.

«IIpocsemenue»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

8 KIIACC

https://resh.edu.ru/subject/5/7/

bubmuoreka 11O https://m.edsoo.ru/7f41a636
9 KJIACC

https://resh.edu.ru/subject/5/7/

bubmuoreka L{OK https://m.edsoo.ru/7f41a636
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JIuct KOppEeKTHUPOBKH pabodeil mporpaMmmsl
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