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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs COCTaBJE€HA Ha
OCHOBE TpeOOBAaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTeIbHOW MPOrpaMMBI
OCHOBHOTO 00mero obpaszoBanus, npeactaBieHHbx B PI'OC OOO, a takke Ha OCHOBE
denepanbHON paboueil MporpaMMbl BOCIUTAHHS M C Y4ETOM KOHIICTILMU MPETOJAaBaHUS
y4eOHOro nmpeaMera « XMuMHUs» B 00pa3oBaTelibHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TpPEACTaBIEHUE O LENSAX, OOIel cTpaTeruu oOy4eHHS,
BOCIIUTAHUSI U PA3BUTUS OOYYAIOMIMXCS CPEICTBAMH y4e€OHOTO MpeaMeTa, YCTAHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJIEPKAHUE, TPEAYCMATPUBAET PACIIPEICICHUE €ro Mo KiIaccam
U CTPYKTYpUpPOBaHHME 1O pasfenaM H TeMaM [pOorpaMMbl TI0 XHUMHH, OIPEIEseT
KOJIMYECTBEHHbIE M KAUECTBEHHBbIE XapaKTEPUCTUKH COJIEP)KAaHUS, PEKOMEHAYEMYIO
MOCJIE0BATEIBHOCTh U3YUYEHUS XUMHH C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JJOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEHN 00yJaronuxcs, onpeaenseT
BO3MOXKHOCTH TpeaMeTa JJIs peanu3aiu TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONM MPOTPaMMbl HAa YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMs, a TaKkKe
TpeOOBaHUI K pe3yjpTaTaM OOy4YeHHUS XUMHUM Ha YpOBHE IeJiell M3y4eHHUs IpeaMeTa U
OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHON JEATEIBHOCTH OO0YYaroUIerocsi 1Mo OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWe XMMHU CITYKUT OCHOBOH /it (POPMUPOBAHUS MHUPOBO33PEHHUsT 00ydaromIerocs,
ero MPEeJICTaBICHU O MaTepHAIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMBIe
XUMHEH NpeICTaBICHUsS O B3aMMOIPEBPALICHUSIX SHEPIHMU M 00 SBOJIOIMHM BEUIECTB B
OPUPOJIE, O MyTSIX PEIICHUs TNI00ATBHBIX MPOOJIEeM YCTONUYUBOIO pa3BUTHUS YEIOBEUYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, NHUIIEBOM U HSKOJIOTMYECKOW O0e30MacHOCTH, MpodseM
3JIpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEM I CamMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJaa B (OpMHpOBaHME MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcs, HaBBIKOB 175 CaMOCTOSITEIIHOM yueOHoM JESITEeTbHOCTH,
HKCIEPUMEHTAIbHBIX M HCCIIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IMOBCEIHEBHOM
U3HU, TaK U B MPOPECCUOHANBHOMN 1EATEIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IJISiIa HAa €AWHCTBO TPHPOABI W YENOBEKa, SBIISACTCS OTBETCTBEHHBIM JSTalloM B
(GbOopMUPOBAHNYN €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSAM, K TPUPOJIE, K UEJIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJOTHYECKOE 0OpazoBaHuE
00yJaroImXxcs.
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JlanHble HarpaBieHUs B O0OYYECHUH XMMHH OOECIICUUBAIOTCS CrEU(BUKON COepKaHUS
y4eOHOIro NpeIMeTa, KOTOPBIM SABISIETCS IENAarorMYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOI HAYKH XUMUH Ha ONPEJCIEHHOM 3Talle €€ pa3BUTHI.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOILEro 00pa30BaHUs OPUEHTUPOBAH HA OCBOECHUE
O0Oy4JaloIMMHUCSL CUCTEMBI TEPBOHAUYATBHBIX MOHATUNA XUMHH, OCHOB HEOPTraHUYECKOU
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX OHATHI OPraHUYECKOW XUMUHU.

CtpykTypa cofepxaHusl IpOrpaMMBbl 0 XUMUHM C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona K e€ n3yuenuro. ConepkaHue CKIAIBIBACTCA U3 CUCTEMBI MOHATHI O XMMHYECKOM
DJIEMEHTE U BEIIECTBE M CHUCTEMBbl NOHATUH O XMMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHU30BAHBI 10 IPUHLHUITY ITOCIEA0BATENBHOTO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJYYECHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOIO YPOBHS K JApyromy,
BBINOJIHASA (PYHKIIMM OOBSCHEHUS M NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IPaKTUYECKOTO MPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECCTB.

OcBoeHue mporpamMmbl MO XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHAYECKON COCTABIIIOLIEN HAYYHOM KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOW NIPUPOIBI,
LIEHHOCTHOTO OTHOIIECHMSI K HAyYHOMY 3HAHUIO M METOJaM II03HAaHWS B Hayke. M3ydeHwme
XUMHH MPOUCXOJIUT C MPHUBJICUEHUEM 3HAHUI M3 paHee M3yYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kmacce» U «dusuka. 7 Kimace».

[Ipn u3ydyeHnn XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HayKu
KaK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOW JNEATEIbHOCTH YEJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajadya ydyeOHOTO MpeAMETa COCTOUT B
(GbOopMHPOBAHUN CHCTEMbI XUMUUYECKUX 3HAHUN — BAXKHEUIUX (HDaKTOB, TIOHSITHH, 3aKOHOB H
TEOPETUUYECKUX TIOJIOKEHUM, JOCTYIMHBIX O0O0OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa,
A3bIKa HAyKW, B MPUOOIICHUH K HAy4YHBIM METOJaM IO3HAHUS MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX peakiuii, B (HOpPMUPOBAHMM M PA3BUTUU IIO3HABATEIbHBIX YMEHUH U HX
OPUMEHEHUH B Y4eOHO-NIO3HABATEIbHOM M Y4YEOHO-HCCIIEIOBATEIbCKON JEeSTEIbHOCTH,
OCBOEHHUU MpaBUJI 0€30M1aCHOr0 OOpaIeHHsI C BEHIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipn M3ydyeHUM XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE 3HAUCHHE
npuoOpeNn Takue 1eJu, Kak:

—  (opmupoBaHME  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO PELIEHUN, CLIOCOOHOM
alarTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM XKU3HU;
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— HAaNpaBJICHHOCTh OOYYCHHsS] Ha CHUCTEMAaTHYECKOE MPHOOIICHHE OOydJarommxcs K
CaMOCTOSITCIIbHOM  TIO3HABATENLHOW  JIEATEIBHOCTH, HAyYHBIM METOJaM  IIO3HAHUS,
bopMHPYIONTUM MOTHBAIIIO U PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecreueHue yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYAIOIIMMHUCS OTIBITA
pa3HOOOpa3HO JEeATeTLHOCTH, TIO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIIN ), UMEIOIUX YHUBEPCATLHOE 3HAYCHUE IS PA3TUIHBIX BUIOB JICITCILHOCTH;

— ¢opmupoBanue o0mel (yHKIIMOHATHFHOW M €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJI€ YMEHHH OOBACHITh W OICHWBATH SBJICHUS OKPYKAIOIIETO MHpPA, HCIIONB3YS
3HAHMS U OIIBIT, MMOJYYCHHBIC TIPU M3YUYEHUN XUMHH, IPUMEHAITh UX MPU PEIICHUN TPoOIeM
B MTIOBCETHEBHOM JKU3HU U TPYAOBOM JIEATEIHLHOCTH;

— ¢QopMupoBanue y O0Oy4YaIOMUXCAd TYMAaHUCTUYECKUX OTHOIICHWH, TOHHMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHHUH I BRIPAOOTKHU IKOJOTHUYECKHU IIEJIECO00PA3HOTO TIOBEICHHUS
B OBITY M TPYJOBOM JESITEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBbS M OKPY’KaloIen
MPUPOTHON CpEbL;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOECHHUS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OO6miee ynco 9acoB, OTBEASHHBIX JUISI M3YYCHHS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, coctanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJen0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIIO).
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COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Pone XuMuM B KU3HU 4YellOBEKAa. XUMHS B CUCTEME HayK. lena u
BellecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BellecTB. [loHsATHE O
METO/IaxX MO3HaHUs B XUMHUU. YucThle BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XUMUYECKUE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas Qopmysa. BaneHTHOCTP aTOMOB XUMHUYECKUX JJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Monbs. MosnsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o ¢hopmysiaM XUMUYECKUX COSTUHEHUM.

OuU3NYECKNEe U XUMUYECKUE SIBJICHUS. XUMHYECKasl peakuuss U €€ MPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUeckHe ypaBHeHUs. Kiaccupukanus XuUMHYECKUX
peakiuii (CoeIMHEHMS, pa3JIoKEHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYA0M, TpaBUjiaMi pabOThl B JJaOOPATOPUU U NMPUEMAMU
oOpaieHus ¢ 1a0opaTopHbIM 000PYyI0BAaHUEM, U3YUCHHUE U ONTMCAHUE (PU3UUECKUX CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB, HaOmoAeHUEe (Ppu3ndyeckux (TUTaBICHHE BOCKA, TasHHE
JbJa, pacTUpaHUe caxapa B CTYNKE, KUIIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOpPEHHE
CBEUM, MPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBUE Mejla C KUCIOTOM) SIBIICHUM,
HaOJIOJICHUE W OMNKHCaHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pas3yioKeHue
caxapa, B3aMMOJICHCTBUE CEPHOU KUCIOTHI C XJOPUAOM Oapus, pa3joKeHHWE THUIPOKCHUA
memu (1) mpu HarpeBanuu, B3auMoeicTBIE keme3a ¢ pactBopoM cos meau (1), nsyuenue
Croco0OB pa3leNieHusi CMECEil: ¢ TMOMOLIbI0 MarHuTa, (UIBTPOBAHME, BbIApPUBAHUE,
JUCTWLISLUSI, XpoMaTorpadus, MPOBEICHUE OYHUCTKU TMOBAPEHHOW COJM, HAOJIOJCHHUE U
OTNMCaHUE PE3yJIbTAaTOB MPOBEACHUS OIbITA, WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHI,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxxHeline npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B Tmpupojae, (U3NUeckue M XUMHYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. [lpumenenue kwucimopoga. CrocoObl TMOMy4YEHHUS KHUCIOpoAa B
JabopaTopud W TPOMBINUICHHOCTH. KpyroBopoT kucinopoga B mpupome. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TemoBolt >Q@PeKT XUMUYECKON peaKluu, TEPMOXMMUYECKHE YPaBHEHHUS, JK30- U
DHAOTEPMUYECKHE peaKUMU. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3.yXa, YCHUIICHHE
NapHUKOBOTO A (DeKTa, pa3pylIeHHe 030HOBOTO CIIOA.
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Bopopon — asnemeHT W mpocToe BemecTBO. HaxoxaeHwe Boaopona B IPUPOZE,
bu3NYecKue 1 XUMHYECKHIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI MoyueHus. KucioTe u comnm.

MonsipabIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoMcTBa BOoAbl. Boma xak pactBoputenb. PactBopsl. HacklieHHsie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BelIeCTB B BoAE. MaccoBasi 10Jd BEIIECTBA B
pacTBope. XMMUYECKHE CBOMCTBA BOJibl. OCHOBaHUs. POb pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B mpHupoae. 3arps3HEHUE MPUPOAHbIX BoA. OXpaHa U OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanusa neopranmyeckux coenuHeHuid. Oxcunbl. Knaccudukanuss OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM@OTEpHbIE) M  Hecoieo0pa3yrouue.
Homenknatypa okcuaoB. Dusznueckue M XUMHUYECKHME CBOMCTBAa OKCHUIOB. [lomyueHwme
OKCHUJOB.

OcHoBanusi. Krnaccudukanuss ocCHOBaHUM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBaHuil. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHW. [lomydyeHue
OCHOBAHHU.

Kucnorel. Knaccupukaumss kucinor. Homenknatypa kucior. ®Pusuueckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psp aktuBHocTm MetaiuioB H. H. bekerosa. IlomyueHue
KHUCJIOT.

Conu. HoMenkiarypa cosieil. @u3nueckue 1 XUMUYECKre CBOMCTBa coueil. [TomyyeHue
coJei.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKcnepumenm:

KaQ4ECTBEHHOE ONPENCICHUE COJIEPKAHUSA KHUCIOPOJAa B BO3IAyXE, MOJIyYCHHUE,
cobupanue, pacro3HaBaHUE U U3YYEHUE CBOWMCTB KUCIOPOJa, HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KHUCIOPOJOM M YCJIOBUSI BO3HUKHOBEHMSI W MpEKpalleHusi ropeHus (moxapa),
O3HAaKOMJIEHHE C oOpas3llaMu OKCHUJIOB M OIKMCAaHHUE WX CBOMCTB, IMOJY4YEHUE, COOMpaHUE,
pacro3HaBaHHEe M W3Y4YEHUE CBOMCTB BOAOponaa (TOpEeHHUE), B3aUMOJICHCTBHE BOJOPOJA C
okcugoMm meau (l1) (BO3MOXKHO MCHONIB30BaHKME BUICOMATEPUATIOB), HAOIIOIEHHE 00Pa3L0B
BEIIIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHHWE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pPA3JIMYHON PACTBOPHUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBHE BOJbI C METaJUlaMH (HATPUEM M KaJIbIIUEM)
(BO3MOXXHO HCITOJIb30BAHUE BUJIEOMATEPHANIOB), MCCIEIOBaHNE 00pa3IloB HEOPTaHUUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUSI OKPACKH MHAUKATOPOB B pacTBOpax
KHCJIOT W IIejouer, udydeHue B3auMmojehcTBusi okcupa meau (llI) ¢ pactBopom cephoi
KHUCJIOTBI, KHCJIOT C METAJJIaMH, pPEaKUUid HEeUTpalv3alliy, IMOJYyYCHHE HEPacTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METajjla JpPyruM W3 pacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHENIIINEe KI1acChl HEOPTaHUYECKUX COEAUHECHUIN.

IMepuoauueckuii 3axkoH u Ilepuoanueckass cucrema xuMuuyeckux jaemenTos /1. .
MenaeJieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxucauTeNLHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH
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[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dyIeMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJIbI, TaJIOr€Hbl, WHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(bOTEPHbBIE OKCUIBI U TUAPOKCHU/IBI.

[Tepuomnueckuin 3akoH. Ilepuommyeckas cucrema XuMuyeckux diiemeHToB J[. U.
MenneneeBa. Kopotkonepruoanas u jymHHONIEpHoaHas GopMbl [lepromnyueckoil cucTeMbl
xumudeckux snmemeHToB . WM. Menpeneesa. Ilepuoawst m rpynmbl. @PU3HYECKUNA CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX sAnep. WM3otomsl. OnekTpoHbl. CTpoeHHE
JIEKTPOHHBIX 000J04YeK aToMOB MepBbix 20 xumudeckux siemeHToB Ilepuoanueckoii
cuctemsl . 1. MenaeneeBa. XapakTepuCTUKa XUMAYECKOTO JIEMEHTA MO €0 MOJIOKECHUIO B
[Tepunonnueckoii cucreme 1. 1. Mennaeneena.

3aKOHOMEpPHOCTH  M3MEHEHHUs  paguyca  aTOMOB  XHMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenne Ilepuomnueckoro 3akoHa u llepronUYecKor CUCTEMBI XHMHUYECKUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKHu U npakTuku. 1. V1. MenzaeneeB — yu€HbIN U IPaKIaHUH.

Xumuyeckas  cBsi3b.  KoBaneHTHass — (monsipHass W HEMOJsIpHAs)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMHYECKUX AIIEMEHTOB. FIOHHAs CBSI3b.

Crenenp oxucieHus. OKHCIHUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponecch
OKHCJIEHUS M BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 0Opa3IOB BEIIECTB METAJIIOB U HEMETAJUIOB, B3aUMOJCHCTBUE TUIPOKCHIA
LIMHKA C PaCTBOPAMH KHUCJIOT U LIEJIOYEH, POBEAECHUE OIBITOB, WILTFOCTPUPYIOLINX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuil  (FOpeHHe,  PEeakluu  Pas3JIOKEHUs,
COCUHEHUS ).

Mestcnpeomemnmnuie ceasu

Peanuzanust MEXIpPEIMETHBIX CBA3E€H MOpH H3YyYEHHMM XUMHM B 8§ KIiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U
MOHSTUH, SIBJISIOMIUXCS CUCTEMHBIMHU JJISI OTJCIBbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O
UK.

OOmue ecTeCTBEHHO--HAY4YHbIE TOHSTHSA: HAay4dHbIH (hakT, TUIIOTe3a, TEOPHs, 3aKOH,
aHanW3, CHUHTE3, KiacCUUKAIMs, TEPUOJUYHOCTh, HAONIONCHHWE, DKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepusi, aToMm, DOJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIHI,
PaIMoOaKTUBHOCTb, MOJIEKYJIa, AJEKTPUUECKUN 3apsij, BELIeCTBO, TeJO0, 00bEM, arperaTHoe
COCTOSIHME BEIIIECTBA, a3, ((U3NYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHUs, KOCMOC, TUTAHETHI,
3BE3161, CoHIIE.

buonorus: porocunTes, npixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuHEpaabl, TOpPHbIE MOPOJbI, MOJIE3HbIC
MCKOMAaEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC
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BemecTBO M XMMHYeCKasi peaKIus

[lepnognueckuit 3akoH. Ilepmommueckas cucrema xumuueckux syemeHToB /[l M.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalausl, KAJIbLHUSI U UX COCAUHEHHN B COOTBETCTBUH C
IIOJIO’KEHHUEM IEMEHTOB B [leproanyuecKkoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIBI XUMUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAJUIMYECKON PEIIETKHM W BHAA XUMHUYECKOU
CBSI3H.

Knaccudukanusa nu HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIACCAM HEOPTaHUYECKNUX COEAUHEHNN, T€HETUIECKas
CBSI3b HEOPTraHWYECKUX BELIECTB.

Knaccudukanusa XUMHUYECKHX pEaKIMi M0 pa3IMYHBIM MpU3HAKaM (10 YHUCIy U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo H3MEHEHUIO
CTENEHEH OKUCIEHUS XUMHUYECKHUX DJJIEMEHTOB, [0 OOpaTUMOCTH, IO Yy4YacTHUIO
KaTanu3aTropa). JK30- U S3HI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTue o ckopoct XUMHYECcKoi peakuuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[oHATHE O TOMOTEHHBIX M TE€TEPOTeHHBIX peakuusx. [lonsrue o
katanu3e. [loHstue o xumuueckoM paBHOBecud. DakTOphl, BIUSIONIME HAa CKOPOCTH
XAMHUYECKOMN PEAKIIUU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE PEAKLMHU, SJEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBLHOU peaKkiuu. CocraBnenue ypaBHEHUI OKHCIIUTEIbHO--
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIUEM METO/Ia MIEKTPOHHOTO OalaHca.

Teopust ANEKTPOIUTUYECKOW AUCCOLMALUU. OJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbI. MeXaHu3M JIUCCOLMAIIUN BEIIECTB C PA3IMUHBIMU BUAAMU XUMUYECKOM
cBsi3u. Crenenb nucconuaruu. CHIbHBIE U CJIa0ble AJICKTPOJIUTHI.

Peakiiun nonHoro oo6mMeHa. Y ci0BHS IPOTEKAHUS PEAKIIMHA MOHHOTO OOMEHA, MOJIHBIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHS peakiuil. CBOWCTBA KUCIOT, OCHOBAHHUI U COJIEW B CBETE
MPEACTaBICHUN 00 3JIEKTPOIMTHUECKOW aucconuanuu. KauyecTBeHHbIE peaklMi Ha HOHBI.
[ToHsiTHE O TUOPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHWYECKHX BEIIECTB —
METa/UIOB M HeMeTawioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpuIa HATPHS),
VCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHWYECKOW pEAaKUMU OT BO3AECHCTBUS Pa3IMYHBIX
(GakToOpoB, HUCCJIEIOBAHME  AJIEKTPOIMPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JMCCOLUAIINKM KUCIIOT, IIET04Yel U cojed (BO3MOXKHO HUCIIOJIb30BaHUE BUIIEO MATEPHUAJIOB),
MPOBEJEHUE OMNbBITOB, WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHMS PEAKIMi MOHHOTO OOMeHa
(oOpa3oBaHue ocajKka, BbICIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WILUTFOCTPUPYIOLIUX
IPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHue, peakiuu pPasiioKeHHUs,
COEIMHEHMSI), PpACIIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KauyeCTBEHHbIX
pEaKUH HA MOHBI, PEHICHUE DKCIIEPUMEHTAJIbHBIX 3a7a4.
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HemeTtanibl 1 MX coeANHEHUSA

OOmias xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHBIE
creneHu okucieHusi. CtpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TajOTEHOB.
XUMHUYECKHE CBOWCTBA Ha MpHUMeEpe XJIopa (B3aMMOJECHCTBUE ¢ METalIaMH, HEMETalJIaMH,
niesioyamu). Xijopooaopod. CoiisiHass KUCIOTa, XHWMHYECKHE CBOWCTBA, IOJIyYECHHE,
IIpUMEHEeHHE. J[elicTBME XJIOpa M XJIOPOBOAOPOJA HA OpPraHM3M 4YeJoBeKa. BakHelmme
XJIOPHUJIBI M X HAXOXKJIEHUE B IPUPO/IE.

O6mast xapakrepuctuka s1eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue U (HpU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U cepbl. AJUIOTPOIHbIE MOAU(PUKALMKU KHCIOpOJa U CEpbl. XHUMHUYECKHE
cBoiictBa ceprl. CepoBOAOPO, CTPOCHHUE, (PU3UUYECKUE U XUMUYECKUE CBOWMCTBA. OKCHIIbI
Cepbl KaK NPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHass Kuciora, (QU3NYECKUE U
XMMHUYECKHUE CBOWCTBa (00IIME Kak MPEJCTaBUTENs Kiacca KUCIOT M CHEHU(PUUECKHE).
XVWMHUYECKHE pPEaKIMH, JIekKAIINEe B OCHOBE IMPOMBIIUIEHHOIO CIOco0a MOJIy4eHHUs] CEpHOMN
KUCIOTHL. [IpuMenenne cepHor KucioTel. COnM CEpHOM KMCIOTHI, KAUECTBEHHAS PEaKIUs HA
cynbdar-uoH. HaxoxneHue cepbl U €€ COeMHEHHI B MpUpojie. XUMUYECKOE 3arpsi3HEHHE
OKpY’KaloIlel cpenbl COCAUHEHUSIMH cepbl (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3JyXa U
BOJIOEMOB), CITOCOOBI €0 MPEI0OTBPAISHHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHCIECHHS. A30T, paclpoCTpaHEHHWE B NpHUpoAe, (U3UYECKUE U
XuMHueckue cBoiictBa. KpyroBopor azora B mnpupoae. AMMUAK, ero (u3nyecKue u
XUMHUYECKHE CBOWMCTBA, MOJy4yeHHe U mnpuMeHeHue. Coiau aMMOHMS, MX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHbI aMMOHUS. A30THas
KHCIIOTa, €€ MOoJydeHHne, PU3nyeckue U XUMHUYECKHe CBOMCTBa (00IIue Kak MpeaCcTaBUTENS
KJlacca KUcioT U cnenuduueckue). Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE
MUHEPAIbHBIX YIOOpEHU. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPebl COCTMHECHUSIMHU
a3ora (KUCIOTHBIC JOXKJIM, 3arpsA3HEHHE BO31ayXa, MOYBbI M BojoémoB). docdop,
ajuioTponHeie Mogudukaruu  docdopa, dusmyeckue M XuUMuUdeckue cBoicTBa. Okcun
dbocdhopa (V) u dochopHas kucinora, puznueckue U XUMHUUECKHE CBOMCTBA, IMOJYUYEHHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBe MUHEPATBHBIX YI00PEHUI.

Oo6mast xapakrepuctuka saeMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTEMEHM  OKUCJIEHMsS.  YTIEepoJ,  auloTpOomHble  MoJau(pUKaIuH,
pacnpocTpaHeHue B TpUpoe, (U3MYECKHEe M XHMHYECKHME CBOWCTBA. AacopOus.
Kpyrosopor yriaepoga B npupoae. Okcuabl yriaepoja, uX (U3MUYECKUE M XHUMUYECKHE
CBOMCTBA, JCHCTBUE HAa >KUBBIE OPraHWU3MbI, MOJYYEHHE M INPUMEHEHHE. DKOJOTHUYECKHE
npoOiemMbl, CBs3aHHBIE ¢ OkcuaoMm yriaepoaa (1V), rumoreza TnoOOGanbHOTO MOTEIICHUS
KJIUMaTa, NapHUKOBBIM 3¢ dekT. YrompHas kuciaota u e€ coinu, UX (usmueckue u
XUMHUYECKUE CBOMCTBA, MOJy4YeHUE W NpuMmeHeHue. KadecTBeHHas peakuus Ha kapOOHAT-
nonbl. Mcnonb3oBaHue KapOOHATOB B ObITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM
XO3SMCTBE.
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[TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX yTriiepona
(MeTaH, 3TaH, STWJIEH, AlETWIECH, 3TaHOJ, TJIMIEPHUH, YKCycHas kuciora). IIpupoansie
UCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOJHBIN Ta3, He(PTh), MPOAYKTHl HX MEPEepadOTKU
(6eH3UH), X pOJb B OBITY M TPOMBINLICHHOCTU. [loHSATHE O OMOJIOTHYECKH Ba)KHBIX
BEILECTBAX: XUpaX, OenKax, YrJIeBoJax — M UX POJU B JKU3HHU 4YelloBeKa. MatepuanbHoe
€IMHCTBO OPTaHWYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢Qusnyeckue M XUMHUYECKHE CBOMCTBA, IMOJIYYEHUE U TPUMEHEHHE.
Coeaunenust kpemHust B npupoje. O6mme npencrasienus o0 okcune kpemuus (1V) u
KpeMHueBoi kuciore. CWIMKAThl, X HCIOJIb30BAHME B OBITY, B MPOMBIILICHHOCTH.
BakHelilime cTpOUTENbHBIE MaTepualbl: KEpaMUKa, CTEKJIO, IEMEHT, OETOH, KeJlIe300€TOH.
[IpobGnembl 0€30MacCHOrO HCIOJNB30BAHUS CTPOUTENBHBIX MATEpUAJIOB B IOBCEAHEBHOU
KU3HH.

Xumuueckuii IKCnepumeHm:

U3yuyeHHe OOpa3lOB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM  KHUCJIOTHI,
NpOBEJCHIE KAYECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB HX
NPOTEKaHUs, OMBITHI, OTpaXKaroIue (PU3NIECKUE U XMMHYECKHUE CBOWCTBA TaJOTEHOB M HMX
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPUANIOB), O3HAKOMIIEHHE C oOpa3lamMu
XJIOpUAOB (TaJOreHUI0B), O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COEeIMHEHUSIMU
(BO3MO>XHO MCIOJIb30BaHUE BHUJIEOMATEpPUAOB), HaOJIOJEHHE Tpolecca OOYTIMBAHMS
caxapa TOJ JACWCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, M3yUYECHHE XHUMHUYECKUX
CBOMCTB pa30aBIE€HHON CEPHOM KUCIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIMi Ha CyJb(aT-
MOH U HaONIo/IeHHEe MpHU3HaKa €€ MpOTeKaHus, 03HAKOMJIEHHE C (PU3MUECKUMH CBOWCTBAMU
azota, (ochopa u wux coeauHEHW (BO3MOXKHO WCIIOIB30BAHUE BUICOMATEPUATIOB),
oOpa3naMu a30THBIX U PochHOPHBIX YI0OpEeHUI, OTyYyeHue, cOOUupaHne, pacrno3HaBaHue U
U3yYeHHE CBOWCTB amMMHaKa, MPOBEICHHUE KA4YeCTBEHHBIX pEaKIWid Ha WOH aMMOHHS U
docdar-nuoH U n3ydeHne NpU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MEJbI0 (BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPHUATIOB), H3yUYCHHUE
MoJieNied KPHUCTAITMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
IpoLIeECCOM aIcOpPOLIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M yCTPONCTBOM
NpOTHUBOrasa, MojydyeHue, coOMpaHue, pacro3HABAHUE W HM3YyUYEHHUE CBOMCTB YIJIEKHCIIOIO
raza, MPOBEICHHE KAYECTBEHHBIX DPEAKIMHA Ha KapOOHAT W CHUJIMKAT-UOHBI U HW3Y4YCHUE
MPU3HAKOB WX MPOTEKaHMS, 03HAKOMIICHHE C MPOIYKIIMEH CHIIMKATHOW MPOMBIITUICHHOCTH,
pEelIeHre YKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHelme HeMeTallIbl U X COSTUHEHUS.

MeTtayibl M MX COeTMHEHUS

OOmiast xapakTEepPUCTUKA XWMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxkenuss B llepuonnueckon cucreme xummdeckux snemeHtos JI. M. MenneneeBa u
cTtpoeHus: atomoB. CTpoeHHe MeTaloB. MeTauMueckas CBSI3b M MeTauTndyecKas
KpUCTaJUIMYecKasl per€TKa. DIEKTPOXUMUYECKUN Psii HANIPsHKEHUH MeTaiioB. Dusznyueckue
U XUMHYECKHE cBoicTBa MeTayuioB. OOmMe crnocoObl nojydyeHus metawioB. [lonsitue o
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KOPPO3HH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CruiaBsl (CTajlb, YyTyH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[[lenounble MeTaIUIBL: MOJIOKEHUE B [lepuonnueckoil cuCcTEME XUMUYECKHUX 3JIEMEHTOB
. N. MenneneeBa, CTpOECHHME HX aTOMOB, HaXxOXkAeHUE B mnpupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKCUAbI U TUJIPOKCUIBI HATPUSA U
kanus. [[pumeHeHne menoYHbIX METAJUIOB U KX COCIMHEHHUI.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHuil M KaJbLMHK: IOJIO)KEHUE B llepuomgmueckou
cuctemMe xumuyeckux 3neMmeHToB JI. M. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXKIECHUE B
npupone. Du3nyeckue U XUMHUYECKHME CBOWCTBA MarHus W Kajublus. BaxHeiimue
coeMHEHUs] Kanblusl (OKCUM, THAPOKCHH, coyik). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHECHUS.

AmomMuHH: TIon0keHue B Ilepumoanueckoi cucteMe XUMHUYECKHUX 3ieMeHToB 1. .
MenzneneeBa, CTpOEHHE aToMa, HAXOXICHUE B mpuponae. Puszndeckue U XUMHUYECKUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA ATFOMUHUSI.

Kenezo: mnomoxenune B llepmogmueckon cucreme xumuueckux saemeHTtoB . .
MenaeneeBa, CTpOEHHME aToma, HaxoXkJAcHHE B mpupoje. DHU3NUECKHE U XUMHYECKHUE
cBoicTBa xeneza. Okcunpl, ruapokcuasl U conu sxeneza (I1) u xeneza (I1l), ux cocras,
CBOMCTBA U IIOJIyYECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METaJJIOB U CIJIaBOB, MX (DU3NYECKUMHU CBONCTBAMH,
U3y4YCHHUE PE3YJIbTATOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIB30BAHKUE BUICOMATEPHUAIIOB),
O0COOEHHOCTEW B3aMMOJCHCTBUS OKCHAAQ KaJbIMs M HATPUS C BOJAOM (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpoIlecca
TOPEHUS Keje3a B KUCIOPOoJae (BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIOB), MPU3HAKOB
MPOTEKAHUS] KAYECTBEHHBIX PEAKIUM HA MOHBI: MArHUS, KaJIbLIUs, AJJFOMUHHUS, IMHKA, JKEJe3a
(1) u xene3a (1), meau (I1), HaOMIOACHUE ¥ OMKMCAHUE MTPOIECCOB OKPAIIMBAHUS IJIAMEHU
WOHAMHU HATpHUs, Kajausi M KaiblHs (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEPUATIOB),
uccienoBanue amM(OTEpHBIX CBOMCTB THAPOKCHAA QIIOMHHUS M THIPOKCHAA IMHKA,
pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaKHEWIlINe METAJUIbl U UX COCTUHEHUS.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa uw Marepuasibl B MNOBCEOHEBHOW JKM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momMoIb Npu XUMHUIECKUX
0KO0TaxX W OTPABJICHUSIX.

XUMHUYECKOE  3arps3HEHUE  OKpyXarlled cpeasl  (MpenesbHas  JOMycTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons Xxumuu B pemieHnn SKOJ0THIECKUX TTPOOIIEM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oO0pas3ioB MaTepuaioB (CTEKJIO, CIUIAaBBl METAJUIOB, TOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu
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Peanuzamuss MeXNpeAMETHBIX CBsi3ed MpU  HM3yYyeHUHM XUMHUA B 9  Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U
HOHSATHUH, SIBISIONIMXCS CUCTEMHBIMU JUIS OTHAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: Hay4dHBIH (DakT, TUmoresa, 3aKOH, TEOpus,
aHaln3, CHUHTE3, KiIaccupuKauus, MNEePUOAUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICIMPOBAaHNE, W3MEPEHUE, MOJENb, SBJICHHE, NApPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepHalIbL.

dusuka: marepus, aToM, ODJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHI, H3O0TOIbI,
PaJMOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsij, MPOBOJHUKU, MOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ia3,
pacTBOp, pPacTBOPUMOCTb, KPUCTAIJIMUECKAsl pemETKa, CIUIaBbl, (PU3MUYECKHUE BEIMYUHBI,
€IMHULIbI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢porocuntes, npixanue, obuochepa, IKocucTeMa, MUHEpPaJIbHbIE YI0OpEHUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATETILHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpaTbl, TOPHbIE MOPOIbI, IOJIE3HbBIC
UCKOIIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3ydbTaThl OCBOEHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUsA
JOCTUTAlOTCSl B XOA€ OOydYeHUs XUMUU B E€JUHCTBE Yy4eOHOM M BOCIHUTATEIHLHOM
NESATEIbHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B OOIIECTBE MpaBWJIaMU U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT MpPOIIECCaM CAaMOIIO3HAHUS, CAaMOPa3BUTHS M COLMATU3ALUU
00yvarommxcs.

JIM4HOCTHBIE PE3yJbTaThl OTPa)Kal0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCA
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PaCIIMPEHHUE ONBbITA NESATEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HAayYHOMY HAacCJIEIUI0, TOHUMAHUs 3HAUYEHUs XMMHYECKOM HAyKHd B KU3HU COBPEMEHHOIO
oOuiecTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHON MH(POPMAIUEH O NEPETOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOHM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

IPEJICTaBICHUS O COLMAJIbHBIX HOpPMax M IpPaBHJIaX MEXKJIUYHOCTHBIX OTHOILECHUMN B
KOJUIEKTUBE,  KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4e0HO-UCCIeIOBATEILCKON, TBOPUYECKOW W JPYTHX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATENbHOCTU NPH BBINOJHEHUU YYEOHBIX, MMO3HABATENIbHBIX
3a/la4, BBIMNOJHEHUMH XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX IPOEKTOB,
CTpEMJICHUSI K B3aUMOINOHMMAHHUIO M B3aUMOIIOMOIIM B TMpoIecce 3TOM y4eOHOMH
JeSITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHME W IMOCTYNKHA CBOMX TOBapHILNEH C
TIO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33pEHUYECKHE TMPEACTABICHUS O BEIIECTBE U XMMHYECKOM  peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JJIS
NMOHMMAHUs CYIIHOCTH HAy4yHOW KapTUHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aHMOCBS3SIX YENOBEKa C MPUPOAHON Cperou, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MOJIYYEHHE HOBBIX 3HAHUN MO XHMUHU,
HEOOXOJUMbIE i OOBACHEHHUS HAOII0JAaEMBIX MPOIECCOB U SIBJICHUH, MO3HABATEIHHOM,
MH()OPMAIMOHHOW M YHMTATENIbCKOM KYJbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOMN
paboThl C Yy4eOHBIMM TEKCTaMH, CHPABOYHOUN JIUTEpPaTypOil, NOCTYNHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;
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WHTEpEeC K OOYYCHHUIO U TTO3HAHWIO, JTI0O003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CcaMOOOpa30BaHMIO, TPOCKTHOM U MCCIEAOBATEILCKOM JEATEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUEHHMS B TaJIbHEUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 370POBBIM 00pa3 >KW3HH, OCO3HAHWE TOCIICJACTBUNA W HETPUSTHE BPETHBIX
NpUBBIUEK (YIMOTPEOJICHUS aJIKOTO0Js, HAPKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTU COOJIIOICHUS
npaBuil 0€30MaCHOCTH MPHU OOpallleHUH ¢ XMMUYECKHUMH BEIIeCTBAaMU B OBITY M peaibHOU
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUECKOMY U3YUYCHUI0 Mpodeccuil u Tpyia pa3iMuHoOro poja, yBakeHue
K TpyAy W pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIUBUIYATBHONW TPaeKTOPUU
MPOJIOKEHUS O00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycrenHoi npodecCuoHaIbHON AeATebHOCTU
U pa3BUTHS HEOOXOAUMBIX YMEHHM, FOTOBHOCTH aJalTHPOBAThCA B MPO(EeCCHOHAIBHOM
cpexne;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTMYECKH IIEJ1€CO00pPa3HOE OTHOIICHUE K MNPUPOJEe KaK HCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYyIlECTBOBaHUS, IOHUMaHKE [IEHHOCTH 3[J0POBOTO M 0€30macHoro oopasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
3I0POBBIO, OCO3HAHKE LIEHHOCTU COOIOJICHUS TIPaBUJI O€30MaCHOTO MOBEACHHS MpU padoTe
C BEILIECTBAMU, a TAK)KE B CUTYAlUsIX, YTPOKAIOIIMNX 3[10POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMUU, JJISI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEHM TMPUPOJHOW CpPEIOM, ISl TMOBBIIMICHUS YPOBHSA
HKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOTO XapaKTepa DKOJIOTHYECKUX MpoOieM u
NyTel UX PEHICHUs MOCPEICTBOM METOJIOB XHUMHUH, 3KOJOTHMYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTO3HABATEIbHON, KOMMYHUKATUBHOMN U COITMATLHOMN MTPaAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe meTanmpeaMETHBIX pe3yJIbTaTOB BBIJCISIOT 3HAUMMbIC I (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAy4YHbIC TOHSATHS (3aKOH, TEOpHWs, NPHUHIUI, THUIOTe3a, (aKT,
CUCTEeMa, MPOIECC, AKCIEPUMEHT M APYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4Y€OHBIX TpeAMeTax M TO3BOJSIOT HAa OCHOBE 3HAHUM U3 ATUX IMPEIMETOB
dbopmMupoBaTh MPEICTABICHHWE O IIEJIOCTHOM HAyYHOW KapTHHE MHUpa, U YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUs (TTO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOPHIE
obecreunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY ITUTAHUPOBAHUIO W
OCYIIECTBICHUIO YI€OHOM JESITEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble JJornueckue a1eiicTBUA:
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YMEHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHH 3HAHHIA:
pacKphpIBaTh CMBICT XHMHYECKUX TOHATHHA (BBIACHATh WX XapaKTepHbIE IPU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C JIPYTUMH TIOHATHAMH), WCIOIH30BaTh TOHATUS IS
OOBSICHEHUS OTHCTbHBIX (AKTOB M SBJICHUN, BBIOMPATh OCHOBAaHWUS W KPHUTECPUH IS
KJIacCU(PUKAIMYA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKINA, yCTAHABIMBATH MPUYNHHO-
CJICICTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YUCHHs, CTPOWTH JIOTUUECKHE PaCCYKICHUS
(MHIyKTUBHBIC, ICTyKTUBHBIC, TIO aHAJIOTHH ), IeTIaTh BBIBOABI M 3aKITIOUCHYIS,

YMEHHE MPUMEHSTH B MPOIIECCe MO3HAHUS MOHATH (MPEAMETHBIC U METAIPEIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIIOJIb3yeMbIe B XHMHH, TPEeOOpPa30BhIBATh MITUPOKO
NpPUMEHSEMbIE B XHMHH MOJICTBHBIC TIPEACTABICHUS — XHMHYCCKHH 3HAK (CHMBOJ
DJIEMEHTa), XUMU4ecKkas GopMyia M ypaBHCHHE XHUMHUYECKON pPEaKIMd — TPU PEIICHUH
y4eOHO-TI03HABATENBHBIX 337]a4, C Y4ETOM 3THUX MOJICIBHBIX MPEJCTaBICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA U3y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKITUH, BBIBISATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBCHHBIC CBSI3U
Y TIPOTUBOPEYHSI B M3yYaeMbIX TPOIECCaX M SIBICHUSIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

yYMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH] B KAUYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KauyeCTBE OCHOBBI MJisi (DOPMHUPOBAHUS THIOTE3bl MO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OMBITA MO TUIAHWUPOBAHUIO, OPTAHU3AIIMU W TIPOBEICHUI0 YUCHUUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M MPOIecca, CaMOCTOSTENHHO MPOTrHO3UPOBATh
ero pesynbTar, (GOpMyIHpPOBaTh OOOOIIEHUS W BHIBOABI MO PE3yJbTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIISATH OTUET O MPOJICIIAaHHOMN padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, aHAIM3UPOBATh W WHTEPIPETHPOBATH HHPOPMAIUIO PA3TUIHBIX
BUJIOB U (HOPM TPEJCTABICHUS, TOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsipHAs
JUTEpaTypa XUMUYECKOTO COJIep)KaHMs, CIPaBOYHbIE TOCOoOus, pecypchl MHTepHera),
KPUTHYECKH OIICHUBATH MMPOTHBOPESYUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE IPUMEHSTh Pa3IUYHBIC METOABI U 3aIPOCHI IIPU TTOUCKE U 0TOOpe HH(OpMAIUu
¥ COOTBETCTBYIOIINX JTAHHBIX, HCOOXOIUMBIX JIJIS BBIMOJTHEHUS YIeOHBIX M MTO3HABATEILHBIX
3a7ad  OmpeNeEHHOr0 TWIA, MPUOOpPETEHHWE OmbiTa B OOJACTH  HMCHOJb30BaHUS
WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHH, OBJIAQJICHUE KYJBTYPO aKTUBHOTO
WCITOJIB30BAHUS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAaMOCTOSTEIHLHO BBIOUPATh ONTHUMATBHYIO
dbopmy mpeacTaBieHus HHGOPMAIMY W WLTIOCTPUPOBATH pPEIlacMbIe 3aJ1a4d HECIIOKHBIMU
cXeMaMu, IuarpaMmmamu, IpyruMu GopMaMu rpa@uku 1 uX KOMOMHAIMSIMUY;

yMEHUE HUCIOJIb30BaTh W aHAJTU3UPOBATH B MpOIlecce y4eOHON M HCCIIeOBATEIHCKOM
NEeATeTLHOCTH HWH(OPMAIMI0O O BIMSHUM TPOMBINIJICHHOCTH, CEJIhCKOTO XO3SHCTBa U
TPAHCIIOPTa HA COCTOSTHIE OKPYXKAIOIICH MPUPOTHON CPEIbI.

KoMMyHHKATHBHBIE YHHBePcAJIbHbIE YUeOHbI€ eliCTBHUS:
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YMEHHUS 3a/aBaTh BOMNPOCHl (B XOJ€ nauanora W (Wiu) JUCKYCCUHM) MO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYTUPOBATH CBOU NPEIOKECHHS OTHOCHUTEIBHO BBITTOTHEHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUSI TPEACTABIATh MOJYyUYECHHbIE PE3yJIbTaThl MO3HABATENLHON JAESTENBbHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 pPe3yJbTaTOB BBIINOJIHEHUS
XUMUYECKOTO DJKCIepUMeHTa (J1a0opaTOpHOTO  OmbITa, JabopaTOpHOM pabOTHl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHLHOUN U
UCCJIEI0BATENHCKON JACSTEIBHOCTUA IPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COIIACOBAHUA MO3UILIMMI (0OCYXJIeHHsI, OOMEH MHEHUSIMU, «MO3TOBBIC
HITYPMbD), KOOpPIAMHAIUS COBMECTHBIX JEUCTBHI, ONpENEICHUE KPUTEPUEB IO OLEHKE
KaueCTBa BBHIIIOJIHEHHON PabOThI U IPYyTHUE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE  CaMOCTOSITEIBHO  ONPENeNsATh  LENu  JeATEIbHOCTH,  IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJUPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NesATENbHOCTh, BbIOMpaTh Haubonee 3(P(EeKTUBHbIE CMOCOOBI pEHIeHUs] YYEeOHbIX U
MO3HABATEbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIIATh WM KOPPEKTUPOBATH MPEIJI0KEHHBIMN
QITOPUTM JICUCTBUM TPHU BBINOJIHEHUH 3aJlaHUNA C y4€TOM IOJIYYEHHUS HOBBIX 3HAHHUU 00
U3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX, OLIEHHMBAaTh COOTBETCTBHE IMOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHOW 1I€JIM, YMEHUE UCIOJIb30BaTh W aHAIM3UPOBATH KOHTEKCTHI,
NpeyiaraéMble B yCIIOBUH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHUIO O00S3aTENBHOTIO COAEPIKAHUA,
YCTAHOBJICHHOTO JaHHOUW denepaibHOll paboueld MporpamMmol, BBIACISIOT: OCBOCHHBIC
0o0yJarouMMuUCs Hay4yHbIE 3HAHUS, YMEHHMS U CHOCOOBI JEHCTBUN, crenupuyuecKkue s
MpPEeAMETHON 00JacTH «XUMHUs, BUIBI JEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEpIpEeTalui, MNpPeoOpa3OBaHUI0 W TMPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUSIX.

K koH1y 00yueHus B 8 Kiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OoTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHM
JJIIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAsA U
HEOJHOPOJIHASA), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJISI XUMHUYECKOIO
3JIEMEHTa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKHCIEHHA,  XHMHYECKas  peakuus,
KJIacCU(pUKALMs peaKLMid: PEeaKkuy COENWHEHUS, PEaKLUUU Pa3NIoKEHUs], PEaKIHH
3aMeIlleHUs], peakuud OOMEHa, HK30- W DHIOTEPMHUYECKHE PEaAKIUHU, TEIIOBOU
abdexT peakiuu, SAPO aroMa, JJIEKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTAalIb,
paanyc aToMa, XMMHYECKas CBs3b, MOJSIPHAS W HEMNOJSpHAs KOBAJEHTHas CBS3b,
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WOHHAs CBA3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi JA0JIs1 BEIECTBA (ITPOLIEHTHAS
KOHLIEHTpAalLusl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHUMHYECKHUX MOHITUH U NPUMEHSTH 3TU
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY JJI COCTaBiCHHUS (OpPMYS BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpPENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCJICHHUSI 3JIEMEHTOB B OHMHAPHBIX COEIUHEHUAX, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUuN 1o (opmynaM, BUA XUMHUYECKON CBSI3U
(KOBaJIEeHTHasl U HIOHHAsI) B HEOPTAHUUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona J[. 1. MeHneneeBa: 1eMOHCTPUPOBATH
NIOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB OT MX
nosioxkeHus: B Ilepuogudeckoil cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOrajpo;

e ONUCBHIBATh U XapakTepu3zoBaTh TaOMuuHyro ¢Gopmy Ilepuognueckoil cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas moArpymnmna (A-rpynmna)» u
«moboynast moarpynmna (b-rpymma)», manble u OoJibLIME MEPUOJBI, COOTHOCHUTH
0003HaueHuUs1, KOTOpble UMEIOTCs B Tabmuie «Ilepruoauueckas cucreMa XUMHUYECKUX
anemeHToB /I. 1. MenaeneeBa» ¢ YMCIOBBIMA XapaKTEPUCTUKAMUA CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija dA1pa, OOIlee 4YHUCIO DSJIEKTPOHOB U
pacrnpeziesieHue X MO0 IEKTPOHHBIM CI0SM);

e KJIAaCCUPUIMPOBATH  XUMHYECKHE  DJIEMEHThl, HEOPraHMYECKHE  BEIIEeCTBA,
XUMHUYECKHE PeakUny (II0 YHCIy U COCTaBy YYacCTBYIOLIMX B PEAKLIUHU BELIECTB, IO
TerIoBoMy 3P DeKTy);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIACCOB, TOJTBEpXkAas ONHWCAaHWE IPUMEpPaMH  MOJIEKYJISPHBIX YpPaBHEHHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

e TIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTEJBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MaccChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa Mo (opMmysie COeAMHEHHUS, MacCOBYIO
JIOJIF0 BEIllECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUID XHMHYECKOU
peakiuy;

e TMPUMEHATb OCHOBHBIE ONEPAIIMN MBICITUTEIBHON JAEATEIBHOCTA — aHAIM3 U CUHTE3,
CpaBHECHHE, O0O0OOIIEHHe, CHUCTeMaTH3allMio, KJIAaCCU(PUKAIMIO,  BBISBICHHE
NPUYUHHO--CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHUS! CBOWCTB BEUIECTB U XUMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHble METOJbl MO3HAHMUA — HAOIIOJIEHUE, W3MEpEHHeE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICIICHHBIN);

e CIEAOBaTh MpaBWIaM [OJb30BaHUA XUMHUYECKOM TocyAoil U 1abopaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBUJIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKIIUSIMA TI0O  BBITIOJIHCHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB  TI0
MOJIy4EHUI0O W COOMpPAHHMIO Tra3000pa3HBIX BEIICCTB (BOAOPOJIAa M KHCIOPOA),
MIPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHON MaCcCOBOM [IOJIEM PAaCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh W  MPOBOAUTh XHWMHYECKHE DKCIIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCJIOT C MOMOMIbI0 MHAUKATOPOB (JIAKMYC,
beHondTanenH, METHIOPAHK U JPyTHE).

K xoHIly 00yueHus B 9 Kjacce npeaMeTHbIe Pe3yJibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATUN: XUMUYECKUN JJIEMEHT, aTOM,
MOJIEKYyJa, WOH, KAaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast pEAKLIHs,
XUMHUYECKasl CBSI3b, TEIUIOBOU 3(h(PEKT peakluu, MoJib, MOJIIpHBIA 00BEM, pacTBOp,
DJIEKTPOJIUTBI, HEDJIEKTPOJMUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMSA, pPEaKLMU
MOHHOTO O0OMeHa, KaTajlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE H
HEOOpaTUMBbIE PEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN, OKUCIUTEND,
BOCCTAHOBUTENb, OKHCICEHHE W BOCCTAHOBJIIEHUE, aJUIOTPONuUs, aM(OTEepHOCTb,
XUMHYECKasi CBs3b (KOBAJECHTHAs, HMOHHAs, MeETaJJIM4ecKas), KpHUCTaJUIMYecKas
peleéTka, KOppo3us METAJLIOB, CILJIAaBbl, CKOPOCTh XUMUYECKON PEaKLUH, IIPEIEIBHO
nonycrumas konuentpauus 1I/IK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NMOHATUNA U MPUMEHSTH 3TH
IIOHATHS IIPYU ONMCAHUU BEILECTB U UX IPEBPALICHUN;

UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY U COCTaBi€HHUsSI (OPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh M CTENEHb OKUCICHHS XHMHYECKHX DJJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOIO COCTABA, MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHHH 1Mo Gopmysam, BUJ XUMUYECKON CBS3U (KOBaJCHTHAsI, HOHHAS,
METaJUINYECKasi) B HEOPraHWYECKUX COEIUMHEHUSX, 3apsi HMOHA I0 XWMHYECKOH
dbopmyIe, XxapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUI
KPUCTAJUIIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath  cMmbicn  Ilepuommueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHUE: OINHUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepuonuyeckoil CHUCTEMBI XMMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas noArpynna (A-rpymnma)» u «mnobouynas noarpynna (b-rpynmna)», masnsie u
OOJIBIIME IEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MIEPUOANYECKON
TabJuIEe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI AaTOMOB XHWMHUYECKUX
3JIEMEHTOB (COCTaB | 3aps]l sAApa, O0IIee YUCIO 3JIEKTPOHOB U PACIpeIeICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
JJIEMEHTOB U UX COCIMHEHUH B IPEAEiIaX MajbIX IIEPUOAOB U ITIaBHBIX MOATPYIII C
y4E€TOM CTPOEHMS UX ATOMOB;
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e KIAaCCUPUIMPOBATH  XUMHYECKHE  DJIEMEHTBhl, HEOpraHMYeCKHe  BEIIEeCTBA,
XUMHUYECKHE peakuuu (IO YKCIy U COCTaBY YYacCTBYIOUIMX B PEAKIUU BEUIECTB, IO
TersioBoMy 3(dekTy, M0 M3MEHEHUI0 CTENEHEH OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME U creuuduyeckue XUMHYECKHE CBOWMCTBA
MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPXKAAs ONMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e COCTaBJISITb YPAaBHEHUS BJICKTPOJUTUUYECKON TUCCOIMAIMU KHUCIOT, IIeJIoued Hu
COJICH, TIOJIHBIE M COKpAIlIEHHbIE YPABHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peakuuii, TOATBEPXKIAIOIIUX CYIIECTBOBAHUE TI'E€HETUYECKOHM CBSI3HM  MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

e PaCKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

e TMPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MMPEBPAIICHUHN B Pa3IMYHBIX YCIOBHSIX;

e BBIYUCIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JOJII0 XMMHYECKOTO 3JEMEHTa MO (opMysie COEAMHEHHUS, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHl MO YPABHEHHIO XUMHUYECKOU
peakuuu;

e coOMOAaTH TMpaBWia TOJIb30BAHUS XUMHUYECKOW TMOCYyAOH U J1abOpaTOpHBIM
o0Opy/l0BaHUEM, a TaKXKe MpaBuiia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0O  BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

e TMPOBOJUTH PEAKLUMH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAB Pa3IUYHBIX
BEILECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOpPUA-, OpoMHUA-, HOAUA-, KapOOHAaT-,
docdar-, cwmmkar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBl aMMOHUS W HWOHBI
W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHHMYECKUX
BEILECTB;

e TIPUMEHATb OCHOBHBIE ONEPAIIMU MBICTUTEIBHON JAEATEIBHOCTA — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000UIEHUE, CHUCTEMATU3AIUIO, BBISBICHUE MPUUYMHHO-CIIECICTBEHHbIX
CBSI3€M — JUISl M3YyYEHUs CBOWCTB BEUIECTB U XMMHYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHbl€ METOJAbI TIO3HAHMS — HAONIOJEHUE, W3MEpPEHHe, MOJIEINPOBaHHE,
HKCIIEPUMEHT (pEasIbHbII U MBICTICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB M TeM JaekTpoHHbIe (HU(pPOBHIE)
KonTpoJibHbIE IpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHMS M MPAKTHYCCKOM 5 2 bubmorexa LHOK
' p https://m.edsoo0.ru/7f41837c
JESITEIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 B 15 1
CHIECTBA 7 XIMITICCIHe peartid https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsitue o kucnorax u 8 1 bubnuoreka [IOK
' COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. [lepuoguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CtpoeHue aroMoB. XUMHUYECKAsI
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUA

3.1

Ilepuonuueckuii 3aK0H U

7

bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
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[Iepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢c

XuMHUYECKAs CBA3b.
3.2 OKHUCIUTEILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pazaeny 15

PesepBHOe Bpems 3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68
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9 KIIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/aesioB U TeM uu(poBbIe
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBO M XUMHYECKHEe peaKku
11 [ToBTOpEeHME U yriayOJIeHHE 3HAHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMUYECKUE peaklii B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6mrast XxapakTepruCTUKa XUMUUECKHUX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCTHKa XUMUYECKUX
2.2 SHCLECHTO]? VIAf)r ninbl. Cepa u eé 6 bubmmorexa [OK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB IVA-rpynnel. Yrnepon u 8 1 2 bubmmorexa [TOK
' . PYHHIEL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Wroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

N bu6mmoreka [IOK
3.1 Obmpe cBoficTBa MCTAIIOB 4 https://m.edso0o.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxkxenie MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B JKU3HU YEJI0BEKA 3 bubmorexa [IOK
' 1 P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» Xumus, 8 knacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3natenbetBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metonnueckoe nocodue k yueOuuky O.C.I"'abpuensna "Xumus. 8 kiacc", AKIIMOHEPHOE
obmectBo "M3narensctBo "IIpocBemienne"

Meronnueckoe nocodue k yueonunky O.C.I'abpuensina "Xumus. 9 knacc", AKIIMOHEpHOE
obmectBo "M3narensctBo "[IpocBeiienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/08

KOHTPOJBHO-USMEPUTEJIBHBIE MATEPHAJIBI
JJIs1 ITPOBEJAEHU ST NMPOMEXYTOYHOM ATTECTAIIUN
IO MMIPEIMETY «XUMMSI» 1JI51 8 KJIACCA
3a 2023-2024 y4edHbIii roa

1. Ornocurenshas MosekysipHas Macca ruapokcuaa maraus Mg(OH)q:

1) 30 2) 58 3) 48 4) 36
2. Yucio IIPOTOHOB, JJICKTPOHOB 1 HeﬁTPOHOB B aTOMC HATpHsA COOTBCTCTBCHHO PABHBI:
1) 23,11, 12 2) 12, 11, 12 3) 11, 11, 12 4) 23,12, 11

3. DnekTpoHHas KOHpUrypamus aroma pocdopa:
1) 1s22s22p°3s23p° 2) 1s22s22p3 3) 1s?2s%2p°®3s23p® 4) 1s?2s%2p°

4. KoBanenThas MoJIsIpHasdA CBA3b B COCAUMHCHHU:

1) CaCl; 2) HCI 3) Cl2 4) Ca
5. Kakomy konmuecTBy BemiecTBa cootBeTcTByeT 200 1 kKapbonara kansius CaCOs:
1) 1 momnp 2) 2 MoJb 3) 3 moub 4) 4 monb
6. BoccTaHOBHUTENH CBOKO CTENEHD OKUCIEHHUS:
1) noBblmaer 3) He u3MeHseT
2) NOHM)KaeT 4) NOBBILIAET U MOHMKAET OJJHOBPEMEHHO

7. MaccoBas 10151 HOBapEHHOM COJIM B pacTBOPE, COCTOSIIEM M3 15 T moBapeHHo# conu u 150 T BoABI:
1) 9,09% 2) 8,57% 3) 10,00% 4) 1,00%
8. Twun xummueckoii peakuun 2Ba + Oz = 2Ba0 :
1) 3amemnienne 2) oOmeH 3) paznoxxeHue 4) coequHeHNe
9. Hasganwue Bemiectsa ZnS:
1) cynbdar rmuHKa 3) cynbdua nuHKa
2) cynb(UT IUHKA 4) dpocdar nuaKa


https://lesson.academy-content.myschool.edu.ru/04/08
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10.Crenens oxucnenus a3ora -3 B COSAUHEHUN:
1) Cu(NOs3): 2) Cu(NO2)2 3) CuNO3 4) CuzN2

11. Ycranosute cooTBETCTBHE MEXKIY HCXOAHBIMU BEHIECTBAMU M KPATKMM HOHHBIM yPAaBHCHHEM,
MTOKa3bIBAIOIITUM CYTh PEAKIINH:

MCXOJIHBIE BEILLIECTBA KPATKOE MOHHOE YPABHEHUE
A) Cu(OH)2 + HCI 1) Cu2* + 20H" = Cu(OH),

B) CuCl, + NaOH 2) Cu(OH)2 + 2H* = Cu?* + 2H,0

B) CuS + HCI 3) Cu?* + 2CI" = CuCl;

') NaOH + HCI 4) CuS + 2H* = Cu?* + HoS?

5) NaOH + H* = Na* + H,0
6) H* + OH = H,0

12.Ycranosure cooTBeTCTBUE MEXKTY (POPMYIION BElIeCTBA U HA3BAHUEM:

OOPMVIJIA BEILIECTBA HA3BAHUWE BEIIECTBA
A) Ca(NOs):2 1) pocdar kambIus

b) Ca(NO2)2 2) docdar kanus

B) CasN> 3) HUTpAT KaJIbIUI

') Caz(POa4)2 4) HUTPU KaJIbLIUs

5) HUTPUT KaJbLUS
6) HUTPUT Kajus
13.Bri6epuTe NpaBUIbHbIE YTBEPKICHUS:

1) BoccTranoBuTENb OTAAET SIEKTPOHBI

2) OKxucnuTeNb MOBBILAET CBOIO CTENEHb OKUCICHHS

3) OkucneHue — 3To OTAa4Ya NEKTPOHOB

4) BoccTaHOBUTEINb MOBBIIIAET CBOO CTENEHb OKUCIICHUS

5) BoccraHoBieHue — 3TO OTJaua 3JIEKTPOHOB

6) OkucauTeNs NPUHUMAET JEKTPOHBI

KOHTPOJBHO-USMEPUTEJIBHBIE MATEPHAJIBI
JJIs1 ITPOBEJAEHU ST NMPOMEXYTOYHOM ATTECTAIIUA
MO MPEIMETY «XUMMS» AJIAA 9 KITACCA
3a 2023-2024 y4eoHblIii roa

1. Crenens okucnenus pocdopa B coeaunenun P20s:
1) -3 2) +3 3)+5 4) +4
2. ATOMBI CephI U celieHa CXOIHBI YUCIIOM:

1) 2JIEKTPOHOB B aTOMeE 3) 3JIEKTPOHOB Ha BHEIIHEM YPOBHE
2) IpOTOHOB B fA1pe 4) 3NeKTpOHHBIX YPOBHEN
3. Psn anemMeHTOB, pacoioKEHHBIX B TIOPSIKE YMEHBIIICHNSI aTOMHOTO pajiyca:
1) B — Al - Ga 3y 0-N—->C
2)F - Cl - Br 4) Al - Si— P

4. Oxcup cepbi(1V) 1 okcu antOMUHNSI COOTBETCTBEHHO SIBJISIFOTCSI:
1) KUCIIOTHBIM U OCHOBHBIM 3) OCHOBHBIM M KHUCIOTHBIM
2) KUCIIOTHBIM U aM(OTEpHBIM 4) OCHOBHBIM U aM(OTEPHBIM
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5. VYpasuenuto peakiuu = 2NO + O2 — 2NO2 coOTBETCTBYET cxeMa IpEeBpaICHUS:
1) N*2 — N*® 3) N*® — N*2
2) N** — N° 4) N*2 - N*
6. ®opmyna BemecTBa X B CXeMe MPEBPALICHUN
C - X — Na,COs3

1) CO 3) H2COs3
2) CO2 4) CH4
7. BemecTBa, Kaxk/10€ U3 KOTOPBIX pearupyeT ¢ paCTBOPOM CEPHOM KUCIIOTHI:
1) Cu, CuO, NaOH 3) Ag, KOH, MgO
2) Ba(OH)2, SOs, Mg 4) Mg, CuO, BaCl;

8. BepHbl Jiu CyX/1eHUs 0 METalIaX U UX COCIUMHEHUAX?
A. Bce meTauibl B3aMMOJEHCTBYIOT C paCTBOpaMU KHUCJIOT C BBIJIEIEHUEM I'a3a BOJOpO/Ia
b. BonopoaHslie coequHEeHNsT METAJUIOB HA3bIBAIOTCA TUAPHUIAMH.
1) BepHO TOIBKO A 3) BepHbI 00a CyXAEHUS
2) BepHO TOJIBKO b 4) HeBepHbI 00a CYXACHUS

9. BemiecrtBa, pearupyroliue ¢ pacCTBOPaMHu KUCIIOT U IeJIoueH (BbIOSpPHTE JIBa MTPABUIBHBIX OTBETA):
1) sxene3o u okcu xenesa(ll)
2) yraepon u okcua yriaepona(lV)
3) aJTIOMUHHMN U OKCHJI aTFOMUHUS
4) oxcun meau(1l) u ruapokena memu(ll)
5) okcun 6epusuns U TUIPOKCH]T OepUILTUs
10. YcranoBHTE COOTBETCTBHE MEXYy UCXOIHBIMU BEIIECTBAMHU U MPOYKTAMU PEaKITUH

NCXO/JIHBIE BEILIECTBA ITPOAYKTHBI PEAKIIVU
A)NHs u HCI 1) Cu(NOs); u Ha
B) Cu 1 HNOs 2) NO
B)N2 nu O 3) NH4ClI
4) N2Os

5) Cu(NOs3)2, H20O, NO2

JOKYMEHT NOANUCAH 3JEKTPOHHOU NOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPX/IEHA.
@ MPOBEPEHO B ITPOTPAMME KPUIITOAPM.
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fo@yandex.ru, 321400674952, 04812054935, MYHUUWNANBHOE BIOAXKETHOE
OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "CPEAHAA OBLLEOBPA3OBATE/IbHAA
LUKONA MMEHM A.M.FOPbKOTO" I. KAPAYEBA EPAHCKOW OBJIACTU, AnpeKTop, T.
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,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.
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