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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBarenbpHON MIPOrpamMMBbl OCHOBHOTO obrero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma nmo xumuu Aa€T MPENCTABICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIEepIKaHHeE,
MpeayCMaTPUBACT pacCIpe/iesieHUe €ro Mo KjiaccaM U CTPYKTYpPUPOBAHUE IO
pazzieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OMNPEIETSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNnseT BO3MOXKHOCTU MpeaMeTa IS
peanuzaiuu TpedoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUs, a Takke TPeOOBaHUIMA
K pe3yipTaTaM OOydYeHHs XMMHUH Ha YpPOBHE IleJiel W3y4deHUs MpeaMera H
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMS.

3HaHUE XUMUM CIIYKUT OCHOBOM JUisi (hOPMHUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT (HopMUPYEMbIE XUMHEH MPEICTABICHHs] O B3aUMOIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIUHU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TII00aTbHBIX
poOJieM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETHUUECKOM,
MUIIEBOM M KOJIOTUUECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3aliii  BO3MOXKHOCTEH JUISI CaMOPa3BHUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIILIICHUS U TBOPUYECKHX CIIOCOOHOCTEH
0oOydJaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOW y4EeOHON NIEeATEeNbHOCTH,
AKCIIEPUMEHTANIBHBIX M HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeIbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TAaloM B JOPMUPOBAHUU E€CTECTBEHHO--HAYYHON rPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSIM, K TIPUPOAE, K UEJIOBEKY, BHOCHT CBOM BKJAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlanHble HampaBiieHUsI B 00YYEHUU XUMHH 00ECIICUHBAIOTCS CIICIMPUKON
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XUMHH Ha ONpPEJCIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl TMEPBOHAYAIBHBIX MOHSATUN XHUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
IOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckol peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHHU30BaHbBI IIO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO0 €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUH;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpeAcTaBiIeHUNA 00 DIEKTPOIUTHYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
[IPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoenne mporpaMmbl IO XHMHUHU CIOCOOCTBYET (hOPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUW MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUs B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C MPUBJICYEHUEM



3HAHUI W3 paHee HM3YYECHHBIX YYEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pu3HKa. 7 Kiiacey.

[Ipy wu3ydyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAaKTUYECKOM JESATENbHOCTH YEJIOBEKa M KakK OJHOrO M3 KOMIIOHEHTOB
MHUPOBOM KyJBTYpHl. 3afada y4eOHOTO MpeaAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKUX 3HAHUNW — BaKHEUINUX (PaKTOB, MOHSATUM, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B IPUOOIIEHUN K HAyYHbIM METOJIaM MO3HAHUS IpU
M3YYEHUU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHH
[TO3HABATEJIbHBIX YMEHHMA M HMX MPUMEHEHUU B Y4YeOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMHU B IOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHUS
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— (QopMHUpOBaHUE HHTEJUIEKTYaJlbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTUYeCKoe MpHUOOLIEHUE
oOy4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATENIbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyyarolMMUCSL  OMbITa  PA3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIIHNX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLICHUBATH SIBJICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJTYYEHHbIC TPU U3YYCHHUU
XUMHH, TPUMEHSATh WX TIPU pElIeHHH TpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU IEATEIILHOCTH;

— (dopmupoBaHue Yy OOYyYalOIUXCAd TyMAHUCTUYECKUX OTHOUICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM NJisi BBIPAOOTKU SKOJOTUYECKU
11eJ1eCO00pa3HOro TMOBEJACHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/10POBbs M OKPYKArOLIEH IPUPOJAHON CPEIBI;

— pa3BUTHE MOTHBAIUMA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX LEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mTpodmis W  HampaBICHHOCTH
JanbHENIIEero 00y4eHus.

OO0miee yuca0 YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemiecTtBa. duU3nyecKue CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOoB. [IpocThie U CloKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAasg Macca.
OTHOcuUTeNbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10Jisl XUMHUUYECKOTO 3JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

Ouznyeckue W XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BENIECTB. XUMHUYECKUE YpaBHEHMUSI.
Knaccudukanus xuMuaeckux peakiuii (COeIUHEHUS, Pa3I0KEHUs, 3aMeICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aDOpaTOpHUH
u mnpuéMamMu OOpallleHus ¢ JabopaTopHBIM OOOpYyIOBaHUEM, H3YyUYCHHUE U
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TAsHUE JIbJIa, paCTUpPaHUE caxapa
B CTYIIKE, KUIICHUE W KOHJCHCAIMS BOJIbI) U XUMUUYECKUX (TOpEHUE CBEYH,
MPOKAJMBAaHUE MEIHOW TMPOBOJIOKHU, B3aUMOJCHCTBHE MeJla C KHUCIIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3oKeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue rugpokcuaa meau (1) mpu HarpeBanuu, B3aMMOICHCTBHE
xesesa ¢ pactBopoM coiu mMeau (I1), uzydenune cnocoOoB pazaesieHus: CMeceil: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPECHHOW CONM, HAOIIOJEHUE U
OMMUCAaHUE PE3YJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIEJIe MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxkHeiiume npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopon — a3neMeHT u mpocToe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupojie, GU3NUECKHe U XUMHYECKUE



cBorictBa (peakuuu ropenus). Okcuawl. [Ipumenenune kucnopoaa. CrocoObl
MOJTYYEHHS] KHUCIOpOJia B JIabopaTOpUM M TMPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuIoTponHast MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HJOTEPMHYECKUE peakUud. TOIUIMBO: Yrojiib U METaH. 3arpsA3HEHUe
BO3/lyXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smemeHT uM mpocTtoe BemiecTBO. HaxokaeHue Boaopona B
npupoae, ¢GU3MUECKHEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipabiil 00BEM ra3oB. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEI
HaceplllieHHbIE U HEHACBHIIIEHHBIE pAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B PACTBOpE. XHMHYECKHE CBOMCTBA BO/IBI.
OcHoBanus. Ponb pacTBOpOB B IPHUPOJE M B KHU3HU 4elloBeKa. KpyroBopor
BO/JIbI B IIpUpPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYKCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeaunenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyrome (OCHOBHbBIC, KHUCIOTHBIC, aM(pOTEpHbIE) W
HecosieoOpazyrome. Homenknatypa okcuaoB. Du3nyecKHue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kucinor. Homenknatypa kucior. @uznueckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOcTH MeTauioB H. H. bekerosa.
[Tomy4yeHue KUCioT.

Comu. Howmenknatrypa coneil. ®Pu3nyeckre W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue comen.

['eneTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUIA.

Xumuyeckuii IKCnRepuMeHm

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCIOpPOJa B  BO3IYXE,
MOJIy4eHUE, COOMpaHHE, PAcCNO3HABAHWE W W3Y4YEHUE CBOICTB KHCIOpPOa,
HaOJIIOJICHUE  B3aWUMOJICCTBUS  BEIIECTB C  KHUCJIOPOJAOM U YCJIOBUSA
BO3HUKHOBEHHUSI M TIpEKpalleHuss TopeHus (Tokapa), O3HAKOMJICHHE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TIOJNy4YeHHUE, COOMpaHHeE,
pacrio3HaBaHHE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOACHCTBHE
Bojiopojia ¢ okcusioM meau (1) (Bo3MOKHO HCTOIb30BAHUE BUIEOMATEPUATIOB),
HaOMoieHre O00pa3loB  BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM pPacTBOpEHUs BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,



IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMud (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), HCCJIEAOBaHHE O0Opa3IoB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJHUKATOPOB B pACTBOpPaX KHUCIOT H WIEJIOYEH, HU3YyUYCHUE
B3aumMojiericTBusl okcuga meau (ll) ¢ pactBopomM cepHOM KUCIOTHI, KUCIOT C
MeTaJlJIaMU, PEAKUUA HEUTPAIU3ALNH, [TOTYYEHHE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METa/ula JpPyrMM M3 pacTBOpa COJIM, pEIICHHE
AKCIEPUMEHTANIBHBIX 3aJlady Mo Teme «BakHellne KiIacchl HEOPTraHUYECKUX
COCTUHEHUI».

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
IpYINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METalIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTEpHbIE
OKCH/JIbI ¥l THIPOKCHIBI.

[Tepuoanueckuit 3akoH. Ileproanueckas cucTteMa XUMHYECKUX JJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[Tepuonnyeckoit cucrembl xumuueckux d3nemeHtoB JI. U. Mengeneena.
[Tepuonsl u rpynnbl. DU3HMYECKUH CMBICI MNOPSAKOBOTO HOMEPA, HOMEPOB
Nepuoja v rpynibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue »IeKTPOHHBIX 000J04YE€K aTOMOB MEPBbIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepnommueckoi cucremsl JI. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IpynHIiaM ¥ Iepruoam.

3nauenne Ilepuomnueckoro 3akoHa u Ilepmoandeckoil CUCTEMBI
XAMHUYECKHUX JIEMEHTOB ISl pa3BUTHUS HayKu U npaktuku. [. . MenneneeB —
YYEHBIA U TPAXKIAHUH.

Xumunyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIC PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OOpa3IOB BELIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, NMPOBEIECHHUE OIBITOB,



WUTIOCTPUPYIOUIUX MPUMEPBl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKEeHUsI, COSTUHEHU).

Mexcnpeomemmnuwie ceasu

Peann3zanuss MexXnpeaMETHBIX CBA3€l MPU U3yYCHUU XUMHUU B 8 Kjacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIONb30BAaHUE KaK OONIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIbHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHSATHS: HAy4YHBIM (akT, TUMOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiaccU(UKalus, [EePUOAUIYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsll, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBa, ras, (U3NUYECKHE BEIMYUHBI,
€AMHUIIBI U3MEPEHMSI, KOCMOC, TIaHeThl, 3BE3/b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPATbl, TOPHBIE IOPOJIbI,
IIOJIE3HBIE NCKOIIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX OJJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLMS W HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHUEM 3JIEMEHTOB B llepuomnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XVWMHYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3JIMYHBIM Kjaccam
HEOPraHUYECKUX COCTMHEHUMN, TeHETUUECKAasl CBSA3b HEOPIaHMUECKUX BEILIECTB.

Knaccudukanus XuMUUECKHX peakiuid MO pa3IudyHbIM TMpU3HAKAM (10
YHCIy U COCTaBY YYacTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIIIOBOMY 3 (deKTy,
N0 W3MEHEHUIO CTENEeHEeW OKHUCIEHUS XUMHUYECKHUX DIEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTajau3aropa). OK30- M DHAOTEPMHUYECKUE
pEeaKLHH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTe o ckopoctu xumuyeckoil peakiuu. [lonsTue 06 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKMX peakuusx. [loHATHE O TOMOIeHHBIX U
reTeporeHHbix peakuusax. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM



paBHOBecud. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu |
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE  PEAKIUHM, JJIEKTPOHHBIA OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKIUN C HUCIOJb30BAHUEM METOAA
AJEKTPOHHOTO OajaHca.

Teopust ~ SMEKTPOIUTHYECKOM  AMCCOLMALMMU.  DJIEKTPOJIUTBl U
HERJIEKTPOJIUTHl. KaTHOHBI, aHHMOHBI. MeXaHu3M JUCCOLMAIMN BEILIECTB C
pa3IMYHBIMU BUJAAMU XUMHUYECKON cBA3M. CTeneHb nuccounanuu. CuiabHbEe U
ci1a0ble 3JIEKTPOJIHUTHI.

Peaknuum wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, MOJIHbIE U COKpalll€éHHble HOHHBIE ypaBHEHMs peakiuil. CBolicTBa
KHCJIOT, OCHOBaHHWM U COJiell B CBETE NPEJCTaBICHUN 00 3JIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O TUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anmasa), CIO0XKHBIX BEIECTB
(xmopupa HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMAIMU KHUCIOT,
1iesouel u cojeil (BO3MOXKHO MCIOJIb30BaHUE BUIEO MAaTEPUAIIOB), TPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUsSI PEAKIMl HOHHOrO oOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu pa3NoXKeHus, COEIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKLUN Ha HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe CTeneHn okucieHus. CtpoeHue u (pu3nv4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJEHCTBHE C METaJLIaMH, HEMETAUIAaMH, LIEI04YaMu). XJIOPOBOIOPO.
ConsiHas KucI0Ta, XMMHUYECKUE CBOMCTBA, MOJYyYEHHUE, IpUMEHEHUE. JlelicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWIne XJIOpUIbl U UX
HaxXO0KJE€HUE B IPUPOJIE.

Obmas  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTEeTIeHN OKuciaeHus. Ctpoenue u puznyecKkue
CBOMCTBA NPOCTBIX BELIECTB — KHUCIOpOAAa M CEepbl. AJUIOTPONHbIE
MOJM(DUKALMU KUCIIOPOAA U cepbl. XUMUYECKHE CBOWCTBA cepbl. CepoBOOPOL,



CTpoeHHe, (U3MUECKHEe UM XUMHUYECKHe CBOMCTBAa. OKCHABI Cephl Kak
MPECTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (GU3NYECKUE U
XUMHUYECKHUE CBOICTBa (0OIIME Kak MpeJICTaBUTENs Kacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIle B OCHOBE MPOMBIIIIEHHOTO
cnoco0a moxy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoil kuciotel. Conu
CEpHOIl KUCIOTHI, KaYeCTBEHHAsI peakuus Ha cynbdar-uon. Haxoxaenue cepbl
U €€ coeMHEHUN B MpHUpoae. XUMUUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpelIbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAILICHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBbIE CTENEHH OKHUCICHHUA. A30T, paclpocTpaHEHHE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME M XUMHYECKHE CBOWCTBA, IPUMEHECHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
(¢u3nuecKkue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEeICTaBUTENs Kiacca
KUCIIOT ¥ crnenuduieckue). VMcnonp3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHuN. XUMHYECKOE 3arps3HEHUE OKpYKaroleh
CpeIbl COSTUHEHHUSIME a30Ta (KUCIOTHBIC TOXK]IH, 3arpsi3HEHUE BO3yXa, TOUBHI
u BonoémoB). Docdop, amnorponubie Moaudukanuu Gocdopa, puznueckue u
xumudeckue cBoictBa. Oxcun docdhopa (V) u  docdhopnas xkucnora,
dusnuecKre u XMMUYECKUE CBOMCTBA, nonydyeHue. Mcnonb3oBanue pocharos B
KaueCTBE MUHEPAJILHBIX yI0OPEHHIA.

O6mass  xapakrtepuctuka oanemMeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEPOH, alNIOTPOIHbIE
MOJU(PUKALIUUA, PACTIPOCTPAHCHHE B TPHUPOJE, (PU3NYECKUEe U XUMHUUYECKHE
cBoiictBa. AzncopOuusi. KpyroBopot yraepoaa B npupoae. OKcuabl yriaepoaa,
uX (QU3NYECKHEe W XUMUYCCKHE CBOWCTBA, JICHCTBHE HA JXUBBIE OpPTaHU3MBEI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTHYECKHIE MPOOTIEMbl, CBI3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas Kuciaora W €€ ConM, MX (PU3HYECKHE M XHUMHYCCKHE
CBOICTBa, MOJyYeHHWE W NMpuUMeHeHue. KauecTBeHHas peaknus Ha KapOoOHAT-
WoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHWYECKHWX BEIIECTBAX Kak o
COEIMHEHUIX yriepoaa (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, 3TaHOJ, TIHUIEPHH,
yKCycHast kucnota). IlpupoaHble HMCTOYHHUKH  YIJIEBOAOPOJOB  (YroOJib,
PUPOJIHBIN Ta3, HePTh), MPOIYKTH UX MEpepadOTKH (OCH3UH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYecKH BaXKHBIX BEIIECTBAX: JKUPAX,



Oenkax, yriieBoJax — U UX POJIM B KU3HHU YelloBeka. MaTepuanbHOe €IHHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBOICTBa, IOIY4YEHHE U
npuMmeHenue. CoeauHeHUs KpeMHUsA B npupone. OOmue mnpeacraBieHus o0
okcujie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B TPOMBIIIJICHHOCTH. BaxkHelie crpoutenbHble MaTepuaibl: KepaMHuKa,
CTEKJIO, LIEMEHT, OETOH, ’kene300eToH. [Ipo0aembl 6€30macHOro NCIOIb30BaHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHue O0O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEAKLIMA Ha XJIOPUA-UOHBI U HAOJI0IeHNE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXKarouiue PU3NYECKUe U XUMHUYECKUE
CBOMCTBA TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHUAJIOB), O3HAKOMJICHHE C oOpasliamMu XJOpUJIOB (TajloreHUI0B),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HAOIIOJACHUE Mpouecca OOyrJIMBaHUsS
caxapa IOJ JEWCTBUEM KOHLUEHTPUPOBAHHOM CEPHOW KHUCIIOTBI, H3yYEHHE
XUMHUYECKUX CBOMCTB  pa30aBICHHOM CEpHOM  KHUCJIOTHI, IPOBEJIECHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMI0JIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3NYECKUMH CBOMCTBAaMHU a30Ta, (hochopa u ux
COCNMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX B (PochOPHBIX yIOOpPEHUH, MoJydeHrne, COONpaHne, paclio3HaBaHUE U
U3Y4YCHUE CBOMICTB aMMHaKa, MPOBEJICHUE KA4YE€CTBEHHBIX pPEAKUUH Ha HWOH
aMMOHUSI W (¢docpaT-MOH U U3YYEHUE TNPHU3HAKOB HUX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THON KHCIIOTHI C MEAbIO (BO3ZMOYXHO
UCIIOJIb30BaHUE BUIACOMATEPUATIOB), H3YUCHHE MOJAENIEH KPUCTAIMUYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJIICHHE C MPOIECCOM
a7copOIMN PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
NpOTHBOrasa, MoJy4YyeHue, cOOMpaHHe, paclo3HaBaHUE M H3YYEHUE CBOWCTB
YIJEKUCIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX peakuuMid Ha KapOoOHAaT u
CHWJIMKAaT-UOHBl W W3YYEHHE NPU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOIYKUMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIBHBIX
3a71a4 o Teme «BaxkHele HeMeTauIbl U UX COSIUHEHUS).

MeTa/luibl M KX COeUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHMX JJIEMEHTOB — METauIOB Ha
OCHOBAaHHWM UX MOJIOKEHUS B [leproandeckoil CuCTEME XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa u crpoeHust atomoB. CTpoeHrne MetauioB. Meramuinueckas
CBSI3b M METAJUINYECKasl KPUCTAIIIMYECKAs pelIETKa. DIEKTPOXUMUUYECKUI psJ
HanpspkeHUu MeTauioB. DuU3MYecKMe U XMMHYECKHE CBOMCTBA METAJUIOB.



OO6mue crnocoOsl monMy4yeHUs: MeTauioB. [loHSATHE O KOpPpO3WM METaJUIOB,
OCHOBHBIE CIOCOOBI 3amMTHl HMX OT Koppo3uu. CmiaBel (CTallb, YYTYH,
THOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounble  MeTayuibl:  NOJIOKeHWME B llepuommueckoir  cucreme
xuMudeckux 3neMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XHMHYECKHE CBOWCTBA (HAa NMpUMEpEe HATpus M
Kamus). OKcUabl M TUAPOKCHUIBI HATpUs M Kaius. lIpuMeHeHue menouyHbIX
METAJIOB U UX COCAUHEHUN.

[Ileno4yHO3EMENBHBIE METAUIBl MAarHUM W KalbIMi: IIOJIOKEHUE B
Ileppnommueckorn cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXJaeHHe B mnpupone. dusmyeckne M XUMHUYECKHE
CBOMCTBAa MarHusi M Kajblus. Baxueimme coenuHeHUs Kaiblusg (OKCH,
TUJIPOKCHL, oM ). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHui: nosiokeHne B llepuonnueckon cucreMe XMMHYECKHX
anemeHToB [[. M. MenneneeBa, CTpOCHHME aTOMa, HAXOXKJCHUE B MPUPOJIE.
du3nyeckue U XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJa ¥ TUIPOKCHUIA AIFOMUHMUS.

XKenezo: nonoxenue B [leppoanueckoil cucteMe XUMUYECKUX JIEMEHTOB
. . Menneneesa, cTpoeHHe aToma, HaxoXkAeHUue B mpupone. dusznueckue u
XUMUYECKUEe cBoMcTBa xene3a. OKcuabl, THAPOKCHabl U conu kenesa (l1) u
xenesa (l11), ux cocra, cBOWCTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHIA
KaJbIUsl U HATpUs C BOAOH (BO3MOXHO HMCIOJb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHKUE CBOMCTB KECTKOM BOABI, ITPOLIECCA TOPEHMSI JKelle3a B KUCIOPOJE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHusl, KajdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(1) u xenesa (lII), memu (ll), HaOmromeHue W omMHMCaHUE MPOIECCOB
OKpalllMBaHUs IUJJAMEHUM HWOHAMHU HaTpHsl, Kajausd W KaublMs (BO3MOXHO
MCIIOJIb30BaHUE BHUICOMATEPUATIOB), HCCIENOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJA LIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIMHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. besomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.



XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeefbHas JoMyCcTUMas
KOHIleHTpaiusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaIMeTHBIX CBSI3eW MPU U3YYECHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
MIPEMETOB €CTECTBEHHO--HAyYHOI'O LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCHUpUKALM, TEPUOJUYHOCTb, HAOIIOJECHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBJICHUE, MapHUKOBBIM
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU]I,
U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAIEKTPUKH, (HOTOIIEMEHT, BEHIECTBO, TEJNO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIlleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKass pemeérka, CruiaBbl, (U3UYECKHE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIHHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOMIbI,
MOJIE3HBIE UCKOIMAeMbI€, TOIUIMBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsI JOCTUTAIOTCSA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIBHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBUJIAMH M HOPMaMH TMOBEACHUS U CHOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIINXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroIMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpHEHTAllMd U
paciIMpeHne OmbITa ASITeTbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO  OTHONICHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIHI0, TOHMMAaHUs 3HAYEHHS] XMMHUYECKON
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU
uHboOpMalel O TEPEeNOBBIX JOCTHKCHHSIX W OTKPBITUAX MHPOBOM U
OTEUECTBEHHOW XHMMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX OO0
yCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IOPEJICTABICHNUS O COLMAIbHBIX HOPMAax M MpaBUiaX MEXJIMYHOCTHBIX
OTHONIICHWH B  KOJUIGKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B
OOILECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BATENbCKOW, TBOPUECKOM U JIPYrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HOM COBMECTHOM eATEIbHOCTH
IPU BBIMIOJIHEHUH yU€OHBIX, TO3HABATEIbHBIX 33/1a4, BHIOJIHEHUU XUMHUECKUX
OKCIIEPUMEHTOB,  CO3/JaHUM  y4eOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
JesITeIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEIEHUE U IMOCTYIKH CBOUX
TOBAapUUICH ¢ MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pEHYECKUE TIPEICTABICHNS O BEIIECTBE U XUMUYECKOW PEaKIInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTAaBIISIOIINE
OCHOBY ISl HOHUMaHUS CYIIHOCTH Hay4YHOH KapTHUHBI MUPA, MIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
OPUPOAHON CPEAOM, O POJIM XUMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



[TO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHMI
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SBJICHUM, TMMO3HABAaTEIIbHOW, MHGOPMAIIMOHHON M YWUTATEIbCKOM KYJBTYpPBHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHUYECKUMH  CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO W TO3HAHHUIO, JII0O03HATENHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEI0BATEIbCKOM
JEeSTEILHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 37J0POBBIA 00pa3 »KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YIMOTpeOJEHUs aJIKoroJii, HapKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUs MpaBuUil  OE30MacHOCTH  MpHU
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM JKU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpEC K MPAaKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
WHIAUBUIYAIbHON  TPaeKTOpPUM TMPOJOJDKEHUST 00pa3oBaHUs C  y4&€ToM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBusl 0€30MacHOrO TOBENEHHUS TNMpU paboTe C BeleCTBaMHU, a TaKXke B
CUTYALMSIX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, JJIs
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBILICHUSI YPOBHS HKOJOTMYECKOM KyJbTYpbl, OCO3HAHUSA TJI00ATbHOIO
XapakTepa 5SKOJOTHYECKHX MpoOJeM M MyTe HX pEeleHUs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOIMYECKOr0 MBILIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B MT03HABATEJIbHOM, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX PE3YyJIbTATOB BBIICISIIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHMPOBO33pPEHUsI OOIICHAyYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 OTUX MPEAMETOB  (PopMUPOBATH
MPEICTABICHUE O I1IEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHMIO U OCYIIIECTBICHUIO YU4EOHOMN AESTEIbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble J1ornyeckue AeMCTBHUA:

YMEHHUS HUCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBIMBAaTh NMPUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIY OO0OBEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIUPOKO IPUMEHSIEMBIE B XHUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI AJIEMEHTA), XuMuueckas popmyra
Y ypaBHEHHE XUMHYECKOW PEAKIUU — MPHU PEIICHUH YYeOHO-TI03HABATEIHHBIX
3alad, C Y4Y€TOM DOTHUX MOJCIbHBIX MPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX  BEIIECTB M  XHMHUYECKHUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NIPOTUBOpPEUUS B
M3y4aeMBbIX IIPOIECCaX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MTOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (hOPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
YYEHUYECKUX HKCHEPUMEHTOB, YMEHHE HaOJoAaTh 3a XOJO0M IMpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTat, (GOpMyIUpOBaTh 0000IIEHUS



¥ BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISAThH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATH U HMHTEPIPETUPOBATH MHGOPMAILIHIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHUKOB (HAay4HO-TIOMYJISIpHAsl JUTEpaTypa XHUMUYECKOTO COACpIKaHMS,
CIIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OLIEHUBATH
IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IuyHble METOJIbI U 3alPOChl MPU TIOUCKE U 0TOOpE
nH(GOpPMAILIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJIS BBITIOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 OMPECIEHHOTO THIIa, IPUOOPETEHNE OMBITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOl AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUSI
uH(GOPMaIllM W WUTIOCTPUPOBATH PEIIaeMbIe 3a/1addl HECIIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BaTh W AHAIM3MPOBaTh B Ipolecce ydyeOHOW U
UCCIIEIOBATENbCKON JESITeIbHOCTU UH(POpPMAIUIO 0 BIIUSTHUU
MPOMBINIJICHHOCTH, CEIIbCKOTO XO3SHWCTBA W TPAHCIOpPTa HA COCTOSHHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje auanora W (Wiau) JHUCKYCCHUH) IO
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHSI TPEACTABIATH IMOJYYCHHbIE pE3yNbTaThl IMO3HABATEIHHOU
NESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAeNlaTh IPE3eHTaLUI0
pe3yNbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO HSKCIepUMEHTa (J1abopaToOpHOro
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHWYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABAaTEJIbHOM M MCCIEOBATEIbCKOM  NEATEIBHOCTH TMpPHU  PEUICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPAWHAIIUSA COBMECTHBIX JCWUCTBUM, OINpEAeNieHUEe KPUTEPUEB IO OICHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh eI ACITeIbHOCTH, TIIaHUPOBATD,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATEJIbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAJIMU3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUM, crenuduueckue g MpeaMETHOM o0nacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO »JJIEMEHTa B COEHUHCHUMU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalMs peaklii: peakIui COeIMHEHUS, PEAKLIUH Pa3JI0KECHHUS,
peakluM 3aMEelIeHUusl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanh, paANMyC aToMa, XHWMHYECKas CBS3b,
NOJISIPHAsT W HEMOJspHAs KOBAJICHTHAs CBS3b, WOHHAS CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JAOJs BellecTBa (MPOLEHTHAs
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCMOJb30BATh XUMHUYECKYI0 CHUMBOJMKY [JIsi COCTaBiieHUs (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCNMHCHUSX, CTEMECHh OKUCIEHUS DJEMEHTOB B  OWHApPHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COeMMHECHMIA O (opMyliaM, BHJ XUMHUYECKOW CBs3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpbiBath cmbich l[leprommueckoro 3akoHa JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHMMAaHUE TEPUOJUUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnodounast noarpynmna (b-rpymnmna)y», maneie
1 OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pachpeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KIacCu(UIMPOBaTh  XUMHUYECKUE  DJIEMEHTHI,  HEOpPraHUYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIICCTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUI B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIUTEIBHON ACATEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJ1accu(PUKaIrio, BBISIBICHUE MTPUYMHHO--CJICICTBEHHBIX CBSI3€H — IS
M3YYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHil, €CTEeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

ClIeAOBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
nabopaTopHBIM 000pYIOBaHMEM, a TaKKe TMpaBWIAM OOpAIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



K

razo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCJIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM [JOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W  KHCIOT C TOMOIIBIO
MHANKATOPOB (JaKkMyc, (heHondranent, METUIOPAHK U IPYTHUE).

KOHI[y oOyueHus B 9 KJlacce TMpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJIEHUS, XHMHUYECKasg pEeaKuus, XUMHYECKAs CBs3b, TEIJIOBOU
ahdexT peakiuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, BJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINSA, PEAKIMU MOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajoTponus, amMQpOTEepPHOCTh, XHUMHUYECKass CBSI3b (KOBaJICHTHAs,
MOHHAs, MeETa/UIMYecKas), KpHUCTaJUIMYecKas peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM PpEaKUUH, MPEaeIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
NPUMEHSTH 3TH OHATHUSA MPY ONMCAHUM BEUIECTB U UX MMPEBPAILICHUII;
UCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY I COCTaBJICHHS (Qopmyi
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpPEAEATh BAJCHTHOCTh H CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHHUSIX Pa3IMYHOIO COCTAaBa, IPUHAMIECKHOCTH
BEIIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAsA, MeETaUIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (hopMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THIN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbIica Ilepuommyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OINHUCHIBATh W XapaKTEPHU30BaTh
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «MJaBHas moarpynna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymma)», Mameie W OOJBINME MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XWUMHYECKUX



AJIIEMEHTOB (COCTaB M 3apsija sijpa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCIMHEHUN B
npenenax MajiblX NEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIacCU(PUIIMPOBAaTh ~ XMMHYECKHE  DJIIEMEHTBI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEII0BOMY 3P EKTy, M0 U3MEHEHUIO CTeNeHen
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKITHil;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIIEHHBIE YPABHEHHUS PEAKLIMM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUUM,  MOATBEPXKIAIOUIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pPacy€ThI IO YPABHEHUIO XUMHUYECKON PEaKIIN;

coOofaTh  IpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCYAOoM W
7a00paTOpHbIM O0OPYJIOBaHMEM, a TakXKe IpaBWia oOOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU T10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJMUTL  PEAKIMM, TOJATBEPXKIAIONIME KAueCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonatr-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;



e TMPUMEHATH OCHOBHBIC OIEPANMU MBICIUTEIBHON NESITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0000IIEHHEe, CHCTEMaTU3alHIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — JJI1 M3YUYEHUSI CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIMi, €CTECTBEHHO-HAYyUYHbIE METO/IbI
NMo3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne KoandecTBO yacoB
HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbl
n/n Bcero KoHnTpoJbHbIe IIpakTnyeckue
padoTshI padoThI
Pa3nea 1. [lepBoHayaaibHble XHMHYECKHE MOHATHS
11 XuMust — BaxkHast 00JIACTh €CTECTBO3HAHUS U IPAKTHYECKON 5 5
IEeITEIbHOCTH YeJIoBEKA
1.2 BemecTBa 1 XUMHYECKHE peakun 15 1
Utoro no pazneny 20
Paznen 2. BaxHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6
2.2 Bomopoa.IlonsiTue o KUCIOTax M COIAX 8 1
2.3 Boga. PactBopsl. [TonsiTue 06 ocHoBaHMSIX 5 1 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCIMHEHUN 11 1 1
Hroro no paszneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XuMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
3.1 7
xummnueckux 3semeHToB /1. . Mennene-eBa. CtpoeHue aroma
39 Xumuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE 8 1
' peakuuu
Wroro mo pazneny 15
PesepBHOE Bpemst 3
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9 KVIACC

Ne Koan4yecTBO 4acoB
HaumeHoBaHue pa3aeioB M TeM IPOrPaMMBbl
n/m Bcero KonTtpoJbHbie IIpakTuyeckue
padoThI padoThI
Pa3ned 1. BemecTBo M XMH4YecKHe peakiuu
11 [ToBTOpEeHME U yriayOieHne 3HaHUN OCHOBHBIX Pa3/ieoB Kypca 8 5 1
KJjlacca
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX peaKIni 4
13 DNEKTPOIUTHYECKAs AUCCOIUAIN. XUMUYECKUE PEaKIIMH B 8 1 1
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTassibl M X COeIMHEHHS
21 OO01as xapakTepuCcTUKa XUMUYECKUX 1eMeHTOB VI A-rpymnmnsbl. 4 1
["anorens!
29 OO1m1ast xapakTepUCTHKA XUMUUYECKHX 3JIeMEHTOB VIA-rpynmsl. 5
Cepa u e€ coeTMHEeHUsI
23 OO01mas xapakTeprUCTUKa XUMUYECKUX AJIEMEHTOB VA-TpyIIbL. 7 1
A3oT, pochop 1 X coeuHEHHs
24 OOm1ast xapakTepUCTHKA XUMUYECKHX 3J1eMeHTOB |V A-rpynmsl. 3 1 5
YTraepos M KpeMHHUH U MX COSAMHEHUS
Wroro mo pazneny 25
Paszpnen 3. Metauuibl M MX COEAMHEHHS
3.1 OO1me cBoiicTBa METAIOB 4
3.2 Baxkueiiie MeTaibl M UX COSIUHEHUS 16 1 2
Wroro mo pazneny 20
Pasznea 4. Xumus u oKpysKamomas cpeia
4.1 BemecTBa 1 Matepuansl B )KM3HU YEJIOBEKA 3
Hroro no pazueny 3
PezepBHOE Bpemst 3




‘ OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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