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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl paboyell mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUMXCS CpEICTBAaMU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pacCIpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAesseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIYKUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PAaMOTHOCTH,

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOMWMBIX KakKk B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJlanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPE/IETIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHWYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakimu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy w3yueHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaXHEUINUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHUH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATEIIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKPYXKAIOLEro MHpA, MCIOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC NPU H3YYCHUU
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HaHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelio), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IuHUI] BemecTBa. Pacuérsl mo ¢opmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS, PA3JI0KEHNS], 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBJI€HHWE BOCKA, TasHUE JIbJla, pAacTUpaHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3iioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, TpoBeIeHIE OYHCTKH MOBAPECHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT W mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTporiHas MoAuGUKaIs KUCI0poaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocCHOBaHMI: MENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psnm axktuBHocTm MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECICHUE COIEP)KaHUs KHUCIOPOAa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMHMCAHWE HX CBOWCTB, MOJYy4YEHUE, COOMpaHUE, paCIO3HABAHUE U HU3YUYCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIUKATOPOB B PAacTBOpPAX KUCIOT U ILIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajla OPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsTHE O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJdyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaseHTHass (mojsipHasi W HEMOJIApHAsl) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIIOB M HEMETAJUIOB, B3aWMOJACWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHA: HAYYHBIA (PakT, THUMOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYecKuX peakluuid Mo pa3anvyHbIM MIpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [ToHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUsA peakuuid. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEecca JUCCOLMALMM KHCIOT, LIEIOYEed U COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKHue CBOMCTBa MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COCIUHEHHUSIMH Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue u XumMrueckue cBoiictea. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHe, (U3NUCCKUEe M XUMHUUYCCKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3AyXa, MOYBBI M Bogoémon). docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
dbuznueckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX pu3nueckue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM 4YeloOBeKa. MaTrepuallbHOEC CAWHCTBO OPTraHUYECKUX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3Yy4EHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha Cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOcHOPHBIX yAO0OpEHUH, MOIyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoIIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTraymndeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTaiioB. OO0uue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kanusg. [IpruMeHeHHe IIEeNOYHbIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblusg (OKCHUI, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AMGPOTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUg WU HATpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllUs, aJlOMUHUS, [MHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueimue
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKawlehd cpeabl (MpeaeiabHas I0ImyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: marepusi, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeéTka, CiuiaBbl, (PU3NUYECKUE BEIUYUHBI, CAUHUIBI U3MEPEHUS, KOCMUUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJie OOYyYEeHHs] XUMUU B €IMHCTBE Yy4eOHOU H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOW XWUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIporlecce ITOM y4eOHOU NesATeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYAOBON HEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHMUSI, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHBIE TIOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAay4YHOM KapTHUHE MHUpA, U YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Kon [IpoBepsieMble TpeOOBaHMS K METAIIPEAMETHBIM PE3yJIbTaTaM OCBOCHUS MeranpeameTHble pe3yabTaThl (B cooTBeTcTBHH ¢ PIT)
[IpOBEPSIEMOT0| OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHMs
TpeOoBaHMs
1 [To3naBatenbHbie Y'Y /] ITo3naBarenpHbie Y'Y /]
1.1 Ba3oBble Jiornueckue aeiicTBus Ba3oBble Jlornueckue aeicTBus
111 BBIBISITE W XapaKTEpHU30BaTh CYIICCTBCHHBIC NPU3HAKM OOBEKTOB| BEIABIATE M XapaKTepH30BaTh CYIIECTBCHHBIC IPU3HAKA XHMHUYECKHX OOBEKTOB
(stBIEHUIN) (s1BIICHNI)
112 VYcraHaBiaMBaTh CYIIECTBEHHBIH NMPU3HAK KiacCcH(UKalMy, OCHOBAHMS JUIsi| YcTaHaBIMBATh CYLIECTBEHHBIN NPHU3HAK KiacCU(PUKAIMK, OCHOBaHUS JJIsl 00001IeHHS
0000IIEeHNS U CpaBHEHHMS, KDUTEPUH ITPOBOANMOrO aHAIN3a 11 CpaBHEHHU S, KPUTEPUH IPOBOAUMOTO aHAIU3a
113 C ydeTroM TPEVIOKECHHOM 3aJaddl BBIABIATH 3aKOHOMepHOCTH H| C yd4eToM IpeayioKEHHOH 3ajaun BBIABISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B
MPOTUBOPEUHS B pacCMaTpUBAeMbIX (DaKTax, JaHHBIX U HAOIIOACHUSIX; [paccMaTpuBaeMbIX (DakTax, JaHHBIX M HAOMIOACHUSIX;
IpeAaraTth KpUTEPHH JUIS BBISIBICHHS 3aKOHOMEPHOCTEH 1 MPOTHBOPEUHH; | MpemmaraTh KpUTEPUH IS BEISIBICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHH;
BBIABIATH JeuIMT MHGOpPMAIMK, TAHHBIX, HEOOXOAWMBIX JUIA pEIICHMA| BBIABIATH AcHUIMT WHPOPMAIWH, JAHHBIX, HEOOXOMUMBIX JJISI  PELICHHS
[1OCTABJICHHOU 3aJaul [IOCTABJICHHOU 3a/1aul
114 BBISBIATE NPUYHMHHO-CIIEACTBEHHBIC CBSI3M INPH M3YYEHUH SIBICHUM | BBIABIATE MPUYMHHO-CICACTBEHHBIC CBS3M NPHU H3YUYEHHM XHUMHUYECKHUX SIBICHHH W
[IPOIIECCOB [IPOIIECCOB
115 Jlenatb BBIBOABI C MHCIIOJB30BAHHMEM JEAYyKTHBHBIX M HHIYKTUBHBIX| [lemaTh BBIBOJBI C MCIOJIB30BaHUEM JEIyKTHBHBIX U MHAYKTHUBHBIX YMO3AKJIIOUCHHUH,
YMO3aKJIIOUEHHH, YMO3aKIIOUCHUI 110 aHAIOTHH, (OPMYIHUPOBATH THITOTE3bI[yMO3AKIIOUCHNH 110 aHATIOTHH, ()OPMYITHPOBATH THIIOTE3HI O B3aUMOCBSI3SIX
0 B3aMMOCBSI35IX
116 CamocToATeNbHO BEIONPATh CIIoco0 penieHus yaeOHoH 3aaa4un (cpaBHUBATh| CaMOCTOSITENBHO BEIOMPATh CIIOCOO peIIeHus yIeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO
HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMpATh HanOojee MOIAXO SN C yIeTOM[BApHAHTOB PpEIICHHUs, BHIOMpaTh Hambojiee MOAXOAAIIMHA C y4EeTOM CaMOCTOSATENIBHO
CaMOCTOSTENILHO BBIJICNICHHBIX KPUTEPHEB) BBIZICTICHHBIX KPUTEPHEB)
1.2 Ba3oBble ucciiegoBareibcKue qeiicTBUA BasoBble ucciiegoBarebcKue qeiicTBUA
121 [TpoBOANTH IO CAMOCTOSATENHHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJOXKHBIH| IIpoBOANTE MO  CaMOCTOSATENHHO COCTABICHHOMY IUIAHY OIBIT, HECJIOKHBIH
HKCIEPUMEHT, HEOOJBIIOE HMCCIIEOBAHHE IO YCTAHOBJIECHHIO OCOOCHHOCTEH[PKCIIEpMMEHT, HEOOJBIIOE HCCIIEOBaHME IO YCTAHOBJICHHIO OCOOCHHOCTEH OOBEKTa|
00BEKTa W3y4YCHMS, NPHUYMHHO-CIEACTBEHHBIX CBS3€Hl U 3aBHCHMOCTEH[M3ydeHHs, IPUYMHHO-CIEACTBEHHBIX CBA3EH U 3aBHCUMOCTEH 00BEKTOB MEXIY COO0H
00BEKTOB MEKIY COO0It
1.2.2 OueHuBaTh Ha TPUMEHUMOCTb M  JOCTOBEPHOCTh HMHGpopmMarmio,| OuneHuBaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMALHIO, IMOJYIEHHYIO B XO/€
MOJIy4EeHHYIO B XO/I€ UCCIIeI0OBaHMS (IKCIIEPUMEHTA) nccieoBaHuA (3KCIIEPUMEHTA)
1.2.3 CamocrosTensHo (OopMyIHpOBaTh 0000IIEHHsT U BBIBOJBI 10 pe3ynbraram| CamocTosTenbHO —(GOpMyaupoBaTh OOOOIIEHMS ¥ BBIBOJABI 10 Pe3yjbTaTaM
POBEZIEHHOT0 HAOJIIOICHHUS, OTIBITA, HCCIIEIOBAHMS, BIIA/ICTh HHCTPYMEHTaMH|IIPOBEAEHHOTO HaOIIOICHNS, OIbITa, WCCIIEJOBAHMS, BIIAJIETh WHCTPYMEHTAMH OLICHKHY|
OIIEHKH IOCTOBEPHOCTH ITOJTyYEHHBIX BBIBOJOB M 0000IIeHNT TOCTOBEPHOCTH MOJYYCHHBIX BBIBOJIOB U 0000IIEHHUHA
124 [Iporao3upoBats BO3MOXHOE JaJIbHEHIIIEe pa3BUTHE MPOIECcCOB, COOBITHI H| [IporHo3mMpoBaTh BO3MOXKHOE [aIbHEHIIEe pPa3BUTHE MPOIECCOB, COOBITHH M WX

NX TIOCJICACTBHUA B AQHAJIOTHYHBIX WM CXOAHBIX CUTYyalUsaX, BBIABUTATH

TOCJICICTBUA B AHAJIOTUYHBIX WM CXOAHBIX CUTYAIUAX, BBIIBUTATH IPEAIIOJIOXKCHNA 00




I[IPCAIO0JIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX

MX PA3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAX

1.25 Vcnonp30BaTh BOIPOCH! KaK MCCIE0BATENBCKUN HHCTPYMEHT MO3HAHMUS, Mcnonp30BaTh BOIMPOCH! KaK HUCCIEA0BATENBCKUN HHCTPYMEHT TO3HAHMUS;
(opMynHpOBaTh BOMPOCH, (DPUKCHPYIOIINE pa3pblB MEXAY peaqbHbIM H| (OPMYIHPOBaTh BONPOCHI, (PUKCHPYIOMNE Pa3pblB MEXIY PEalbHBIM M JKENaTeIbHBIM
DKEJaTeNIbHBIM ~ COCTOSIHHEM  CHTyaluM, OOBEKTa,  CaMOCTOSTEJIBHO|COCTOSHUEM CHTYallMH, 00BEKTa, CAMOCTOSITENIFHO YCTaHABIMBATH HCKOMOE H JJaHHOE;
yCTaHaBJIMBaTh UCKOMOE U JaHHOE; (OpMHpPOBATH TUIIOTE3Y 00 NCTHHHOCTU COOCTBEHHBIX CYKACHHH U CY)KACHHUH NPYTHX,
¢dopMupoBaTh THUNOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHHH H[QpryMEHTHPOBATh CBOIO MO3HUILIUIO, MHEHHE
CYXKICHUI OPYTUX, apryMEHTHPOBATh CBOIO MO3HINIO, MHEHHE
1.3 PabGora ¢ uadopmarueit Pabora ¢ uadopmarueit
131 [TpuMeHsTh pa3nuyHble METOMBI, MHCTPYMEHTHI M 3ampochl mpu noucke u| I[IpuMeHSTH pasiudHble METOJbl, MHCTPYMEHTHI W 3alpochl NMpH HOUCKE U OoTOOpe
oTOO0pe MHGOPMAIMN WM AAHHBIX M3 HUCTOYHHKOB C YYETOM MPEATIOKEHHOW[MH(OPMAIH WM AAHHBIX W3 MCTOYHHUKOB C yIETOM INPEUIOKEHHON ydeOHOH 3a1adun U
yaeOHOH 3aJaun 1 3aJaHHBIX KPUTEPHEB 3aaHHBIX KPUTEPHEB
13.2 BeiOupars, aHanM3MpoBaTh, CHCTEMATH3UPOBATh W HHTEPIPETHPOBaTh| BEIOMpaTh, aHATNM3MPOBATh, CHCTEMAaTH3UPOBATh M MHTEPIPETUPOBATH MH()OPMAIIUIO
MH()OpMALUIO Pa3IMYHBIX BHIOB U (HOPM MPEACTABICHUS; [pa3IMYHBIX BUIOB M ()OPM MPEACTABICHUS;
HaXOJUTh CXOJHBIE apryMeHTH! (HMOATBEPKIAIONINE IIM ONPOBEprarolliye| HAXOAWUTh CXOAHbBIE apryMEHTHI (IOJATBEP)KIAIOIIME MM ONPOBEPrarollue OAHY U TY|
OJIHY M Ty € HJICI0, BEPCHIO) B PA3IMUHBIX MH(YOPMAIIMOHHBIX HCTOYHUKAX K MICI0, BEPCHIO) B PA3THIHBIX HHPOPMAIMOHHBIX HCTOYHUKAX
133 CamocTosTensHO — BBIOMpaTh oONTHMalbHYIO (opmy mpexactasineHus| CaMOCTOATENHHO BBHIOMPATh ONTHMAIbHYIO (GOpMY IPEACTaBICHUS HH(OOPMALUH U
nH(GOpMaMK ¥ WLTIOCTPUPOBATH PEIIAEMbIC 3a/1a9l HECTIOKHBIMH CXEMAaMIL[IJUTIOCTPUPOBATh pEIIacMble 3a/aud HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, WHOH
muarpaMmamu, HHOH rpadyuKoi U X KOMOMHAIUSIME rpaduKoi U UX KOMOMHAIHSIMH
134 OueHnBaTh HaAEKHOCTh HMHGOPMAIMK MO KPUTEpUAM, TNpemiokeHHbIM| OneHWBaTh  HAASKHOCTh  HMHpOpMAmMM 1O  KPUTEPUSAM,  HPEIOKECHHBIM
[earornd4eckuM pabOTHUKOM HITH C(OPMYJIHMPOBAHHBIM CAMOCTOSITEIBHO [earorndyeckuM paboOTHUKOM WITH C(OPMYJTHUPOBAHHBIM CAMOCTOSITEIBHO
135 O dhexTHBHO 3aNIOMUHATH U CUCTEMAaTH3UPOBATh HHPOPMALIUIO D¢ deKTHBHO 3aIOMUHATE U CUCTEMATH3UPOBATh HHPOPMALIHIO
2 KommyHnukatusueie Y'Y
2.1 OO0menue Oo0wmenne
211 Bripaxats ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U IMMCBMEHHBIX TEKCTaX Bripaxats ce0s (CBOIO TOUKY 3pEHHS) B YyCTHBIX U IMUCBMEHHBIX TEKCTaX
212 B xoxe nmuanora u (WnM) MUMCKYCCHHM 3ajiaBaTh BOMPOCH MO cymiecTBy| B xoxae amanora u (Miv) JUCKYCCHM 3aJjaBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMO
00CyXaeMoi TEMBI U BBICKA3bIBAaTh MJIEH, HAalleJICHHBIEC Ha PEIICHHE 33a4M[TeMbl W BBICKAa3bIBaTh WJEH, HAllEJEHHbIE HA pEIIeHWE 33/7a4d W IIOJEpiKaHHe
1 roJiIepKaHue OJ1aroxenaTeIbHOCTH OOIeHS; OyaroxenaTeIbHOCTH OOIICHMS;
COTIOCTaBIATh CBOM CYXIEHHS C CYXICHHSIMH JPYTHX YYacTHHUKOB| COIOCTaBIATh CBOM CYXAGHHS C CYXICHHAMH JPYTHX YYacCTHHKOB JHUaJora,
raora, 0OHapy>KMUBATh pa3Inine U CXOACTBO ITO3UINI 0OHapYKMUBaTh Pa3IM4Me U CXOJCTBO HO3UIMH
213 [ly6mmuHO  mpeAcTaBinsATh  pe3yibTaThl  BBIIOJIHEHHOrO  omblTal IlyOnudyHO TpencTaBisTh pe3ylbTaThl  BBHIIIOJHEHHOTO OIBITA  (IKCIIEPHMEHTAa,

(9KCHIepUMEHTA, NCCIIEJOBAHMS, TPOEKTA);
CaMOCTOSITENIFHO BBIOMpaTh (QOpMaT BBEICTYIDICHHS C YYE€TOM 3a/1ad
[IPEe3CHTAllMd W OCOOCHHOCTEH ayIWTOPMH M B COOTBETCTBHH C HHUM

MCCJIICAOBAHM, HpOCKTa);
CaMOCTOATCIIBHO BBI6I/IpaTI) (bOpMaT BBICTYIUICHUA C YY€TOM 3adad MPE3CHTAIIMU U
0COOEHHOCTEH AyIUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC W IMHUCbMCHHBIC




COCTaBJIATH YCTHBIC u IIHUCBbMCHHBIC
MJITTFIOCTPATUBHBIX MaTCpUaIoB

TCKCThI C HCIIOJIB30BAHUCM

[TCKCThI C MCIIOJIb30BAHUCM WJIFOCTPATUBHBIX MATCPUAIOB

214

BocnpuauMate u  GOpPMYIHpOBAaTH CYKACHHUS, BBIPaXKaTh OMOLUH B
COOTBETCTBHUH C LIEJISIMH ¥ YCIIOBUSIMU OOLICHUS;

pacro3HaBaTh HEBEpOAJbHBIC CPEJCTBA OOLICHWs, MOHMMAaTh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HATh M PACIIO3HABATH NPEANOCHUIKM KOH(IMKTHBIX
CUTYyallWid U CMAr4aTh KOH(IUKTHI, BECTH IIEPETOBOPHI;

MOHMMaTh HAMEPEHUsl NPYTHX, TMPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K
coOeceTHIKY U B KOPPEKTHOH popme GopMyIHpOBaTh CBOM BO3PAKEHUS

BocnpuanMate U (GOpMyJIHpPOBaTE CYXKICHHUS, BBIPaXKaTh SMOLUH B COOTBETCTBHUH C
LIETSIMU U YCITOBUSMH OOIICHHS;

pacrio3HaBaTh HeBepOalbHBIE CpPEICTBa OOIIEHMS, MOHMMAaTh 3HAYEHHE COLMAJIBHBIX
3HaKOB, 3HATh W Paclo3HAaBaTh IPENIOCHUIKH KOHQIMKTHBIX CHTYalMH W CMAIr4aTh
KOH(JIMKTHI, BECTH TIEPETOBOPHI;

MIOHUMATh HAaMEPEHHsI APYTHX, IPOSBIATh YBOKUTEIFHOE OTHOLICHUE K COOECETHUKY U
B KOPPEKTHOMH (hopMme PopMyTHpOBaTE CBOU BO3PAKECHHUS

2.2

CoBmecTHas JCATCIBHOCTD

CoBMecTHas AeATEILHOCTh
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ITonnmats "
MHINBHAIYATBHOM
000CHOBBIBATH

HCIIOJIb30BATh
paboTel  TpHU
HEO00X0/IMMOCTh

OPEUMyYIIECTBA  KOMAHIHOW  H
pEUICHNH KOHKPETHOH  IPOOJIEMBI,
NPUMEHEHHs1  TPYNNOBBIX  (OpM
B3aUMO/ICHCTBUS IPU PELLIECHUY II0CTABICHHON 3a1a4u;

NPUHUMATh LENb COBMECTHOW JEATENBHOCTH, KOJUIEKTUBHO CTPOUTH
neicTBUS 1O ee JOCTIKEHMIO: pAacIpeleNiiTh pOJH, JI0roBapHUBaThCH,
00CYXJaTh MPOLECC U pe3yIbTaT COBMECTHOM pabOThI;

yMeTh 0000IIaTh MHEHHUS HECKOJIBKHMX YENIOBEK, MPOSBISATH TOTOBHOCTD
[PYKOBOJIUTB, BBIIOJIHATh IOPYYEHHs], TOJINHATHCS;

TUIAaHWPOBATh OPTaHU3aIMI0 COBMECTHON pabOThI, ONPENENATh CBOKO POJIb
(c yd4eroM TpEANIOYTEHHMH W  BO3MOXHOCTEH BCEX  yYacCTHHKOB
B3aMMOJCHCTBUS), pacIpelensITh 3aJadd MEXIY 4ICHAaMH KOMaHJBI,
y4acTBOBaTh B I'PYMINOBHIX (opMax paboThl (00CykaeHHs, 0OMEH MHEHHUH,
"MO3TOBBIE IUTYPMBI" U HHBIE);

BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUIaTh KAUECTBEHHOTO pe3yibTara Mo
CBOEMy HAIIPaBICHUI0O W KOOPAMHHMPOBAaTH CBOM JAEHCTBHA C APYTHMH
IeHAMH KOMaHIBl;

OLICHMBATh KayecTBO CBOETO BKJIa/Ja B OOMIMH MPOAYKT IO KPUTEPHUSM,
CaMOCTOSATENILHO  COPMYIMPOBAHHBIM ~ yYaCTHUKAMH  B3aHMOJICHCTBHS;
CpaBHMBaTh PE3yJbTAaTBl C HCXOMHOW 3adadedl M BKJIAA KaXJOro HWICHA|
KOMaH[IBI B IOCTIKCHHE PE3yJIbTAaTOB, Pa3feisTh chepy OTBETCTBEHHOCTH H
[IPOSIBIISITE TOTOBHOCTH K MPEIOCTABICHUIO OTYETa Mepe]] TPyNnon

[TonnMaThe ¥ MCIIONB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYaTbHOH PabOTHI
[pU PEIICHWH KOHKPETHOH MpoOJIeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh HMPUMEHCHHS
PYNIOBBIX (POPM B3aUMOJICHCTBHS TP PEIICHUH TIOCTABICHHON 3a/1a4H;

NIPUHUMATh LIeJIb COBMECTHOW JIESITENbHOCTH, KOJUIEKTHBHO CTPOUTH JICHCTBHS IO €
TOCTIIKEHUIO: PacTIpEeNeNsITh POJIH, JOTOBapHBATHCS, O0OCYKIATh MPOIECC U Pe3ynbTat
COBMECTHOI pabOThI;

yMeTh 0000IIaTh MHEHHS HECKOJBKHX YEJIOBEK, MPOSBISTh TOTOBHOCTh PYKOBOIHTH,
BBITIOTHATH TOPYIEHHS, TTOTINHSITHCS;

IUIAHUPOBATh OPTaHU3ALNI0 COBMECTHOH PabOTHI, ONMPEAEIATh CBOIO POJb (C ydeToMm|
[IPENOUYTEHHH M BO3MOXHOCTEH BCEX YYaCTHHKOB B3aUMOJCHCTBUS), paclpenensTh
3agadd MEXIy WICHAMH KOMAaH[bl, y4acTBOBaTh B TPYNIOBHIX (opMax pabOThI
(0OcyxneHus, 0OMEH MHEHHUH, ""MO3TOBBIE IITYPMBI" U UHEIC);

BBINIOJIHATH CBOIO YacTh pabOThI, JIOCTUTaTh KaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIrpaBJeHUIO U KOOPAWHUPOBATh CBOM ACHCTBHUS C APYTMMH YWICHAMH KOMaH/IbI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaAa B OOmMHA NPOAYKT 10 KPUTEPUSM,
CaMOCTOATENLHO C(HOPMYJIMPOBAHHBIM yYaCTHUKaMHU B3aMMOJICUCTBHUS; CPAaBHUBATH
[pe3yJbTaThl C MCXOJAHOW 3ajadeil M BKJIAJ KaKAOTO0 4YjeHa KOMaHIbl B JOCTH)KEHHE
[pe3ysIbTaTOB, pa3neNsATh cdepy OTBETCTBEHHOCTH M IPOSBISATH TOTOBHOCTH K
[PEeI0CTaBIICHNIO OTYETA IePe IPYIIOi

Perynarususie YV I

Perynarusnusie YV |

Camoopranuzauust

Camoopranusanus
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BrISBIATE TIPOOIEMBI JJ1s1 PELICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaIHSIX;

CaMOCTOSTENLHO COCTABILITH aJITOPUTM PELICHUs 3a1a4yu (MJIM ero 4acTb),
BEIOMpATh CIOCOO pemieHHs Y4eOHOH 3amadd C y4eToM HMEIOMIHXCS
[pecypcoB U COOCTBEHHBIX BO3MOIKHOCTEH, apryMEHTHPOBATh IIpe ylaracMble
BapUaHTBI PEIICHUI

BBISBISTE IPOOIEMBI AJIsl pELIEHUS! B )KU3HEHHBIX U YYEOHBIX CHTYaIHAX;

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM PELICHUs 3aJa4M (WM €ro 4acTh), BHIOUPATH
croco0 pemreHNss y4eOHOW 3aadll ¢ Y4eTOM HMMEIOLINXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe laraeMble BapUaHThl PEIICHU I

3.1.2

OpUEeHTHPOBATbCS. B PA3IMYHBIX  IOJAXOJAX HPHUHATHS  PELICHUH
(MHOMBUAYalIbHOE, NPUHATHE PELICHHs B TPYyIIe, NPHHATHE pEIICHUH
TPYIIIOH);

COCTaBJIATH IUIaH JAEHCTBUII (IUIaH pealn3alliyd HAMEYEHHOTO ajirOpHTMa)
penIeHns ), KOPPEKTUPOBATH MPEATIOKEHHBIH alITOPUTM C YYETOM IIOIy4eHHUs]
HOBBIX 3HAHWMI 00 M3ydaeMoM OOBEKTE;

JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE

OpHEHTHPOBATECS. B PA3IMYHBIX IIOJXO0JAX HPUHATHS PEIIeHUH (MHIMBHOYaJIbHOE,
NPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PELICHUI TPYIIION);

COCTaBJLATh IUIaH NEWCTBUIl (IUIaH peajn3aliyl HAMEUCHHOTO alrOpUTMa PEeIIeHHs),
KOPPEKTHPOBATh MPEIUIOKEHHBIA aJrOPUTM C YYETOM IMOJyYeHHs HOBBIX 3HaHUI 00
M3ydaeMOM OOBEKTE;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIUICHHE




HPEAMETHBIE PE3YJIbTATBI
B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEp KaHUs,
YCTAHOBJIGHHOTO JIaHHOW (eaepaibHOM pabodeil MporpamMmoi, BBIICIISIOT:
OCBOCHHBIC OOYYAIONIMMUCS HAyYHBIC 3HAHWS, YMEHHUS M CIIOCOOBI JIECUCTBUA,
cnenuuyecKkne A TPEIMETHON 00J1acTh «XUMHS», BUABI NEATEIHHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuu, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU AP (EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAA W HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolLieHTHAasl KOHIICHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona J[I. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u



OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuoanueckass cucremMa XuMuyeckux osiementoB . .
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsif Aapa, OOIIee YHCIO AIEKTPOHOB
U PaCTIPEIEIICHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJCIMPOBAHUE, IKCIICPHUMEHT
(peanbHBIN 1 MBICTEHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIENOUEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pPACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHI: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT



peakiuyd, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, DJICKTPOJMTUYECKAs UCCOIMALIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBHUTEIIb, OKHMCJICHHEC W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemniéTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MpeaeabHO JOIMyCTUMast
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (opMy
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHECHUAX PAa3JIMYHOTO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUH 1o (opMyniaMm, BHI XHMHUYECKOMN
CBs3M (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3nuyath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHie HMX TI0 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHECHUMN B
npejesiax MajibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, TIO0 TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE



IpUMEpaMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

COCTaBJISITh YPABHEHMSI AJIEKTPOJIMTUYECKOW JAMCCOLMAIMM  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEaKiui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEILIECTBAMH Pa3/IMYHBIX KJIACCOB;
pPacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHX IMPEBPALICHUN B pa3iIMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYI0O U MOJISIPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJeMeHTa 1o (dopmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUUECKON PEAKIINH;

coOnoaTh  MpaBWia  IOJIb30BAHMA  XUMHYECKOW  MOCYAOH U
7a0opaTopHbIM O00OpYAOBaHHMEM, a TaKkKe IMpaBuia oOpallleHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBITOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIEKUCIIOrO ras3a);

OPOBOAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHBl AMMOHUS U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEPALMN MBICIUTEIBHON EATEeIbHOCTUH — aHAJIN3
W CHHTE3, CpaBHEHHE, O0O0O0OIlEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUil, €CTeCTBEHHO-HAayYHble METOJbl IO3HAHUS —
HaOJII0/IeHNEe, MU3MEpPEHHEe, MOJEITUPOBAaHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).
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8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
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padoThI padoTshI
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11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c
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59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK
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Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe M
Tema ypoka Kontpoabubie IIpakTHdeckue A bp CTANpPEAMETHRIC
n/n Bceero u3ydeHusi 00pa3oBaTe/IbHbIC & pe3yJbTaThl
padoTshI padoThI
pecypcsl 0CBOEHHS pa3jena
Bubianoreka 1.1,2.1,3.1
[Ipenmer xumuu. Ponp xumun B
LHOK
1 JKHU3HU 4esioBeka. Tena u 1
https://m.edsoo.
petectsa ru/ffod210c
ITonsarue o MeTonax MO3HAHUS B Bubmiorexa IIOK 11,21,31
2 1 https://m.edsoo.ru/ff0
XM d227e
[TpakTrueckas padora Ne 1 1.2,2.2,3.3
«ITpaBuna paboTsl B 1abopaTopuu bubmorexa [JOK
3 . 1 1 https://m.edsoo.ru/ff0
Y IpUEMBI OOpaIeHUS C 423dc
1abopaTOpPHBIM 000PYIOBAHUEM
bu6mmoreka [IOK 1.1,2.1,3.1
YucThie BelecTBa U CMECH.
4 C 5 . 1 https://m.edsoo.ru/ff0
OCOOBI pa3/ieTIeHUs cMece 126ca
[IpaxTnueckas padora Ne 2 bubmuoreka [JOK 1.2,2.2,33
5) «Paznenenue cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0
OYHUCTKHU NTOBAapEHHOU COJIN)» d28c8
bu6nuoreka [IOK 1.1,2.1,3.1
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c
7 XUMHYECKUe DIIEMEHTBI. 3HAKH 1 bu6nuoreka [IOK 11,21,3.1
(CUMBOJIBI) XUMUYECKUX https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

YpaBHEHUSA

3JIEMEHTOB d2be8
bu6nmoreka [IOK 1.1,2.1,3.1
8 [IpocTeie U cl0XKHBIE BENIECTBA https://m.edso0.ru/ff0
d2a6c¢
bu6nmoreka [IOK 1.1,2.1,3.1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0
d2d50
3aKOH ITOCTOSTHCTBA COCTaBa 1.1,2.1,3.1
BEIIECTB. XUMHYECKas (hopmyia bubmorexa LOK
10 ' pMyHa. https://m.edsoo.ru/ff0
BaneHTHOCTE aTOMOB
d2eae
XAMHUYECKHX DJIEMEHTOB
OTHOCHUTENbHAs aTOMHAas Macca. bubnuoreka LIOK 1.1,2.1,3.1
11 OTHOCHUTENbHAS MOJIEKYJISIpHAs https://m.edsoo.ru/ff0
Macca d323c
MaccoBast 10JIs1 XUMHYECKOTO bubmorexa LOK 11,2131
12 A https://m.edsoo.ru/ffo
JJIEMEHTA B COETMHEHUU 4350¢
KommaectBo BemiectBa. Mounb bubmorexa HOK 11,2131
13 HHECTBE. ' https://m.edsoo.ru/ffo
MonsipHas macca 45230
bu6nuoreka [IOK 1.1,2.1,3.1
dusnueckre 1 XUMUIECKHAE
14 https://m.edsoo.ru/ff0
SIBJICHUSI. XUMHUYECKast PEaKIus 437
IIpu3Haku 1 yCIIOBHS POTESKAHUS bubnnorexa LOK 11,2131
15 p Y . P https://m.edsoo.ru/ff0
XUMHYECKHUX PEAKIIHA 43316
3aKOH COXPaHEHHs MaCCHI Bubnuoreka 1JOK 11,2.1,31
16 BEIIECTB. XUMHUUYECKHUE https://m.edsoo.ru/ff0
d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BrluniciieHnsl KOJIMYECTBA, MACCh bubmmotreka [LIOK 11,21,31
17 BEILIECTBA 110 YPABHCHUAM https://m.edsoo.ru/ff0
XUMHYECKUX PEaKIui d5708
Krnaccudukanus XuMHIecKux 1.1,2.1,3.1
. bu6nmoreka [IOK
18 peakuuit (COCAMHeHN, https://m.eds00.ru/ff0
pa3noKeHUsl, 3aMEIICHUS, d43f34
oOMeHa) T
M. B. JIoMOHOCOB — YU&HBIH- Bu6mmorexa 1JOK 11,21,31
19 sHuMKIoneauct. O000IIeHNE U https://m.edsoo.ru/ff0
cucTeMaTu3alus 3HaHui d40c4
Kontponbnas padota Nel o teme bu6mmoreka [IOK 1.1,3.1,32
20 «BemecTBa U xXuMHu4ueckue https://m.edsoo.ru/ff0
peakuum» d4290
Boznyx — cmech razos. Coctas bu6nmoreka [IOK 1.1,2.1,3.1
21 Bo3ayxa. Kucrnopox — snemeHt u https://m.edsoo.ru/ff0
npocroe Bemecto. O30H d448e
dusznueckue U XUMHUIECKHE 1.1,2.1,3.1
CBOICTBa KHCIIOpOoa (peakiuu Bubmorexa ITOK
22 https://m.edsoo.ru/ff0
okucienus, ropenue). [Tonstue 44614
00 okcuagax B
CriocoObI TOTy4eHUsT KUCIIOpoIa 1.1,21,3.1
B 18GOPATOPHH K bubmuorexa [JOK
23 https://m.edsoo.ru/ff0
MPOMBIIIIEHHOCTH. [IpumeHeHue 44972
KHCIIOpO/ia
TennoBoii 3ppexT XuMUIecKoi 1.1,21,3.1
peaKkIuu, MOHATHE O bu6nuoreka [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0
d4790

9K30- U SHAOTCPMHUUYCCKUX
peaKknuax



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TommBo (He(Th, YroJb U METaH). Bu6nmoreka [IOK 11,21,31
25 3arpsi3HEHHE BO3IyXa, CITIOCOObI https://m.edsoo.ru/ff0

€ro Mpea0TBpaICHUS d4cda

[TpakTuueckast padbora Ne 3 o 1.2,2.2,3.3

teme «llomydenue u codbupanue bubmorexa IOK
26 https://m.edsoo.ru/ff0

KHCIIOPOJIa, U3YUEHUE eTro d4ae2

CBOMCTB»

Bo10po/1 — 271EMEHT U IIPOCTOE Bbu6nuoreka LIOK 11,21,31
27 BemecTBo. Haxoxnenue B https://m.edsoo.ru/ff0

PHPOJIE d4ddo

DOu3nIeCKre U XUMUYCCKHUE bu6mmoreka [IOK 11,21,31
28 cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0

BOZOpOZA d4ddo

bu6nunoreka [IOK 1.1,2.1,3.1
29 [TonsiTHe 0 KUCTOTAX U COJAX https://m.edsoo.ru/ff0
d50d2

CHH0COBHI MOy CHUS BOTOPOJIa B bubnmnorexka HOK 11,2.1,31
30 https://m.edsoo.ru/ff0

nmabopaTopuu d4ddo

[IpakTuueckas padota Ne 4 o 1.2,2.2,3.3

teme «Ilomydyenue u cobupanue bubmotera [JOK
31 https://m.edsoo.ru/ff0

BOJIOPOJIa, U3YUCHHE €T0 44542

CBOMCTB»

MonsipHbiii 00BEM Ta30B. 3aKOH bubnnorexa LOK 11,2131
32 https://m.edsoo.ru/ff0

ABorajzipo 45426

Brruncnenus o0bp€Ma, KOTHuecTBa bubnuotexa [JOK 11,21,31
33 BEILIECTBA ra3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0

KOJIMYCCTBY BCUICCTBA UJIN

d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

00BEMY

Brraucienns 006EM0B I'a30B 10 1.1,2.1,3.1
aBHEHUIO PEAKIINH Ha OCHOBE bubmaorexa LIOK
34 P “p N https://m.edsoo.ru/ffQ
3aK0HA 00BEMHBIX OTHOIIIEHUH
d5708
ra3oB
dusnueckue U XUMHUICCKUE Bubmiorexa IIOK 11,2131
35 . https://m.edsoo.ru/ffQ
CBOICTBA BOJBI 45872
. bubmuorexa [JOK 11,21,3.1
C ! o e
36 OCTaB OCHOBAHIH. LIOMATHE O https://m.edsoo.ru/ffQ
WHAKATOpax 45062
Bona xak pactBoputens. 1.1,21,3.1
bubmuorexa [JOK
Haceplmmennble 1 HEHACBIIIEHHBIE
37 M https://m.edsoo.ru/ff0
pacTBopbl. MaccoBast 1071 d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padota Ne 5 o 1.2,2.2,3.3
teMe «[IpuroToBiieHrEe pacTBOPOB Bubmorexa ITOK
38 . . . . https://m.edsoo.ru/ffQ
C OTpeneIEHHOM MacCOBOM J0JIel d5eba
pPacTBOPEHHOTO BEILIECTBAY
1.1, 3.1, 3.2
KontponsHas padora Ne2 o Teme bubmorexa [JOK 31,3
39 K B B https://m.edsoo.ru/ff0
«Kucnopoa. Bogopon. Bona» 46342
bu6nuoreka [IOK 1.1,2.1,3.1
Oxkcuapl: cocTaB, KJIacCupUKaIus,
40 https://m.edsoo.ru/ff0
HOMEHKJIaTypa 46646
[TonydyeHnue u XuMU4YeCKue bubauoreka [JOK 1.1,2.1,3.1
41 CBOMCTBA KUCIIOTHBIX, OCHOBHEIX https://m.edsoo.ru/ffQ
1 aM(pOTEPHBIX OKCHJIOB d664e
42 OcCHOBaHUS: COCTaB, bubmunoreka [JOK 1.1,2.1,3.1



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

KJaccupUKaIus, HOMEHKIIATypa

https://m.edsoo.ru/ff0
d67ca

TotyueHHe 1 XUMHHEcKe bu6nuoreka [IOK 1.1,2.1,3.1
43 . . https://m.edsoo.ru/ff0

CBOMCTBA OCHOBaHMIA d67ca

KHCIOThL: COCTAR bu6nmmoreka [IOK 11,21,3.1
44 ’ https://m.edso0.ru/ff0

Kiaccu(uKanus, HOMEHKIIATypa

dfee2

R T — bubmuorexa [JOK 11,2.1,3.1
45 . https://m.edsoo.ru/ff0

CBOICTBA KMCIIOT dfee2

Conu (cpeqHue): HOMEHKIATYpa, Bbu6auoreka LIOK 11,21,31
46 CIIOCOOBI TIOTYy4YSHUS, XHMUIECKHEC https://m.eds00.ru/00

CBOMCTBa ad9474

[IpakTuueckas padota Ne 6. 1.2,2.2,3.3

Pemenue skcnepuMeHTAIbHBIX bubnmnoreka HOK
47 3a7a4 1o Teme «OCHOBHBIC https://m.edso0.ru/00

KJIACChl HEOPTaHUYECKUX ad9b7c

COEJTUHEHMIN»

[eHeTHYECKAs CBA3b MEXKITY bubmuoreka LIOK 11,21,31
48 KJIacCaMU HEOPTaHUYECKHIX https://m.eds00.ru/00

COeTMHEHUN ad9as0

O06o001eHre U CHCTEMaTH3aIIHS bubnnorexa LIOK 11,2131
49 - https://m.edso0.ru/00

ad9ch?

KonTponbnas padota Ne3 mo teme but6mmoreka [IOK 11,31,32
50 "OCHOBHBIE KJIACCHI https://m.edso0.ru/00

HEOPraHUYeCKUX CoeaMHEeHUI" ad9ela
51 [TepBbie momBITKN bubnuotexa [JOK 1.1,21,3.1



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

KJIACCU(UKAIIUN XUMUYECKUX
aseMeHTOoB. [loHsITHE O TpyIax
CXOJIHBIX 3JICMEHTOB

https://m.edso0.ru/00
ad9ffa

[lepuonnueckuii 3akoH 1 1.1,2.1,3.1
bu6nmoreka [IOK
IIepuonnueckas cucrema
52 https://m.eds00.ru/00
XUMHUYECKUX dieMeHToB /1. .
adab2c
Meunpeneena
bubnnoreka IIOK 1.1,2.1,3.1
53 [Tepuropl, TPYIIIbI, MOATPYIIIBI https://m.edso0.ru/00
adab2c
bu6nuoreka [IOK 1.1,2.1,3.1
Crpoenue atomoB. Coctas
54 1 https://m.edso0.ru/00
aTOMHBIX siiep. M30Tormb! ada342
CtpoeHue 2IeKTPOHHBIX 1.1,2.1,3.1
bubnnoreka IIOK
000JIOUEK aTOMOB DJIEMEHTOB
55 H . T https://m.edso0.ru/00
epuoanueckoi cuctemsl J1. H. adabhe
Menneneena -
XapakTepucTuKa XUMHYECKOTO 1.1,21,3.1
bu6mmoreka [IOK
9JIEMEHTA MO €0 MOJIOKEHUIO B
56 a . " https://m.edso0.ru/00
epuoanueckoi cucreme . 1. 2das24
Menneneena -
3nauenue [lepuoguyeckoro 1.1,2.1,3.1
3aKOHAa I pa3sBUTHS HAYKH U Bubmorexa ITOK
57 P M Y https://m.edso0.ru/00
np?KTI/IVKH. . . MenneneeB — adag6e
yU4€HBII, TIEaroT U TPaskJaHuH
PesepBublii ypok. O0001IEHHE 1 1.1,3.1,3.2
P P N bubmmorexa [JOK
crcTeMaTH3aIus 3HaHuH /
58 . https://m.edso0.ru/00
Bcepoccuiickas nmpoBepouHas adb33c

pabota



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

KonTponbnas padora Ne4 mo Teme 1.1,3.1,32
bu6nmoreka [IOK
«Ctpoenue aroma. XuMHu4decKas
59 B . https://m.edsoo.ru/00
cBs3b» / Beepoccuiickas 2db486
mpoBepoyHas pabora
bu6nuoreka [JOK 1.1,2.1,3.1
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
60 https://m.edsoo.ru/00
XUMHUYECKHUX DJIEMEHTOB
adaab8
bu6nuoreka [IOK 1.1,2.1,3.1
61 HonHas xumudeckas CBsA3b https://m.edsoo.ru/00
adac34
KoBateHTHAs TOSDHas bubmuorexa [JOK 11,2.1,3.1
62 p https://m.edso0.ru/00
XUMHAYECKAs CBA3b
adaab8
KoBateHTHAS HelosDHAs bubnuorexa [JOK 11,2.1,3.1
63 p https://m.edso0.ru/00
XUMHAYECKAs CBA3b
adaab8
bubmmoreka [IOK 1.1,2.1,3.1
64 CreneHb OKUCIECHUA https://m.edsoo.ru/00
adae28
OKHCIHTEIBHO- bubmmoteka [IOK 1.1,2.1,3.1
65 https://m.edsoo.ru/00
BOCCTAaHOBUTEJIbHBIC PEAKIINH 2db076
bu6nuoreka [IOK 1.1,2.1,3.1
66 OKUCIIUTENIN ¥ BOCCTAHOBUTEIN https://m.edso0.ru/00
adb076
PesepBHelit ypok. O6001IeHNE 1 1.1,21,3.1
cHCTEMATH3aIMs 3HaHUH 110 TEME Bubmmorexa LIOK
67 https://m.edso0.ru/00

«CTpOCHI/IC aroma. XUMHU4YecKas
CBA3b»

ad9ch?2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Pesepsbiii ypok. OGoGIer e i bu6nuoreka LIOK 1.1,2.1,3.1
68 p YPOK- . 1 https://m.edsoo.ru/ff0
cucreMarul3anys 3HaHUuUu d61C6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe M
Tema ypoka Kontpoiabubie IpakTudeckue A bp CTANpPEAMETHRIC
n/n Bceero u3ydeHusi 00pa3oBaTesIbHbIC & pe3yJbTaThl
padoThI padoThI
pecypcbl OCBOEHHsI pa3jiena
[Tepunoanyueckuii 3aKoH. 1.1,2.1,3.1
bu6nuoreka [IOK

[lepuoanueckas cucrema
1 " 1 https://m.eds00.ru/00

XUMHYECKHUX 3eMeHTOB J[. U. adb59e

Menneneena

3aKOHOMEPHOCTH B U3MEHEHHU bu6nuoreka LIOK 11,21,31
2 CBOMCTB XUMHUYECKUX DJICMECHTOB 1 https://m.edso0.ru/00

MEePBBIX TPEX MEPUOIOB adb6h6

Krnaccudukanus 1 HOMEHKIIATypa bubmorexa LOK 11,2131
3 P 1 https://m.edso00.ru/00

HEOPTaHMYECKUX BEIICCTB adb7e2

Buipl XuMHu4yecKkoil CBS3U M THIIBI Bubmaorexa IIOK 11,21,31
4 N 1 https://m.edsoo.ru/00

KPUCTAITTMYECKHUX PEHIETOK adbach

KonTponbnas padora Nel mo teme 1.1,3.1,3.2
5 «IToBTOpeHnue u yriuyonenue 1 1

3HAHUI OCHOBHBIX Pa3/eiiOB

Kypca 8 kiacca»

Knaccupukanus XMMAIECKUX Bubmoreka [IOK 11,21,31
6 peaxkuuii Mo pa3JIuyHbIM 1 https://m.eds00.ru/00

MpU3HaKaM adbch0

IlonsiTHE O CKOPOCTU XMMHUYECKOU bu6muoreka [JOK 11,21,31
7 peakuuu. [IoHATHE O TOMOTE€HHBIX 1 https://m.eds00.ru/00

U I'CTCPOICHHLBIX PCAKIUAX

adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

TlonsaTue 0 XUMHUYECKOM
paBHOBecuu. DakTopswi,

11,2.1,31

bu6nuoreka [JOK
BJIUSIIONIUE Ha CKOPOCTh
8 ccxoii e https://m.edso0.ru/00
XUMHYECKON peaKIMH 1 adc28e
[IOJIOYKEHHE XUMHUYECKOTO
paBHOBECHS
bu6nmmoreka [IOK 1.1,2.1,3.1
OKMCIIUTEIHLHO-
9 https://m.eds00.ru/00
BOCCTAHOBUTEIIHHBIC PEAKIIHH
adcade
Teopust 3J1EKTPOIMTHYECKOM Bu6mmoreka [IOK 11,2.1,31
10 nucconuanuy. CUiIbHbBIE U ci1a0ble https://m.edso0.ru/00
AIIEKTPOITHTHI adcd68
bubnnoreka IIOK 1.1,2.1,3.1
11 Honnble ypaBHEHHS peakinii https://m.edso0.ru/00
add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U 1.1,2.1,3.1
OCHOBAHHUI B CBETE bubmmoteka [IOK
12 IpeicTaBIeHH 00 https://m.eds00.ru/00
BJIEKTPOIUTAYECKOMN add5d8
IIACCOIIAAIINN
XHUMHUYECKHE CBOMCTBA COJIEH B 1.1,2.1,3.1
CBETe MpeACcTaBIeHU 00 bubmiorexa LIOK
13 . https://m.eds00.ru/00
ANEKTPOJIATHICCKON addsh?
IACCOIALNN
bu6nuoreka [IOK 1.1,2.1,3.1
14 [TousiTe o runponuse conen https://m.edso0.ru/00
add9d4
15 O06o0011eHne U cucTeMaTU3aIus bubmuorexa [IOK 11,2.1,3.1

3HAHUH

https://m.edsoo.ru/00



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

addd12

[TpakTuyeckas padora Ne 1. bubnumoreka [JOK 1.2,2.2,33
16 «Pemienne s3KcepuMEHTaATBHBIX https://m.edso0.ru/00

3aJauy addbfa

KonTponbnas padorta No2 mo teme 1.1,3.1,32

bu6nmoreka [IOK

«DJIEKTpOIUTHYECKAs
17 X https://m.edsoo.ru/00

auccoruanus. XuMHIeCKue addeco

pEaKIfK B PacTBOPaxX»

OO01mas XapakTepUCTUKA Bu6nuoreka LIOK 11,21,31
18 raJioreHoB. XUMHUYECKHE https://m.eds00.ru/00

CBOICTBA Ha IpUMEpE XJ0pa addfe2

Xnoposogpopoa. Comsnas bu6nuoreka LIOK 11,21,31
19 KHUCJIOTa, XHMUYECKHE CBOMCTBA, https://m.edso0.ru/00

MOJy4YCHHUE, IPUMEHECHUE adel04

[IpakTuueckas padora Ne 2 1o bu6nuoreka LIOK 12,2.2,33
20 teMe «llomydyenne conssHON https://m.eds00.ru/00

KHUCJIOTBI, U3yUYECHUE €€ CBOWCTB) ade348

BbIUKCIEHNs IO YPAaBHEHUSIM Bbu6nmoreka [IOK 11,21,31
21 XUMHYECKHUX PEaKLWH, ECIIM OIUH https://m.eds00.ru/00

W3 PEareHTOoB JiaH B U30BITKE ade488

bubmmoteka [IOK 1.1,2.1,3.1

OO01mas xapakTepucThKa
22 VIA- https://m.eds00.ru/00

AJIEMEHTOB TPYIIIBI ade64a

AnnoTtponHsie MoaUpUKAITIH 11,21, 3.1

N bubmuorexa [JOK

cepnl. Haxoxienue cepsl U €€
23 . https://m.eds00.ru/00

COCJTMHEHHH B MPUPOJIC. ade64a

XHAMHUYECKHE CBOMCTBA CEPBI
24 CepoBOIOPOJI, CTPOEHHE, Bubmorexa LIOK 11,21,31

¢buznyeckre 1 XUMHUYECKUE https://m.edso00.ru/00



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOICTBa ade802
Oxcuapl cepbl. CepHas KUCIIOTa, bu6nmoreka LIOK 11,21,31
25 ¢busnveckre 1 XUMHUECKUE https://m.eds00.ru/00
CBOICTBA, IPUMEHEHUE adea28
XUMHYECKHUE PEaKIUH, JICHKAITIE 1.1,2.1,3.1
B OCHOBE ITPOMBIIIIICHHOTO
. Bbu6nuoreka [IOK
croco0a MmoJTy4eHust CEpPHOM
26 https://m.eds00.ru/00
KHCJIOThl. XUMHYECKOE
. adec8a
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCTUHEHUSIMH CEPBI
Breraucnenne maccoBoit 1011 bubmorexa LOK 11,2131
27 https://m.eds00.ru/00
BBIX0/JIa MPOJIYKTa PEaKIIUU adecsa
OO6m1ast XxapakTeprucTruKa 1.1,2.1,3.1
anemMeHToB VA-rpynmsl. A30T, bubnuotexa [HOK
28 pacnpoCTpaHEHUE B IPUPOJE, https://m.eds00.ru/00
busznyecKrue 1 XUMUYECKHEe adeeab
CBOICTBA
AmMuax, ero GpusnUecKue U Bu6mmoreka LIOK 11,21,31
29 XHMHYECKHE CBOMCTBA, https://m.edso0.ru/00
MOJIy4YeHHUE U PUMEHEHHE adf004
[IpakTnueckas padorta Ne 3 o bubnuoreka [JOK 1.2,2.2,33
30 teMe «llonyyeHne ammuaxa, https://m.eds00.ru/00
HU3YyYEHHUE ETO CBOWCTB) adf180
.. but6mmoreka [IOK 1.1,2.1,3.1
A3oTHas kuciora, e€ pusudeckue
31 N https://m.edso0.ru/00
Y XUMHYECKHE CBOMCTBA 20306
39 Hcnonp30BaHne HUTPATOB U bubmuoreka [JOK 11,21,31

COJIEM aMMOHHUS B KQUECTBE

https://m.edso0.ru/00



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

MUHEPAJIBHBIX yI0OPEHUIA.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COEIMHEHUSIMH a30Ta

adf518

docop. Oxeun dochopa (V) u 1.1,21,3.1
dbocdopHas kucnora, pusndeckue bubmorexa HOK
33 . https://m.eds00.ru/00
Y XUMHUYECKUE CBOMCTBA,
adf68a
MOJTyYCHHE
Hcnons3oBanue ¢pocdaTos B 1.1,21,3.1
bubmuorexa [IOK
KaueCTBE MUHEPATbHBIX
34 5 . https://m.edso0.ru/00
Y110 peHI/Hf. arpsi3HCHHE adfc20
MIPUPOIHOM cpelbl hochaTaMu
Vriepoa, pacipoCcTpaHeHHUE B Bbu6nmoreka [IOK 11,21,31
35 npupoje, Gpuzndeckue u https://m.edso00.ru/00
XMMHYECKHUE CBOMCTBA adfd9c
Oxkcuapl yriaepojaa, ux 11,2.1,3.1
¢bu3nyeckre 1 XUMHUYECKHUE bubmuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHE https://m.edso0.ru/00
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM adfebe
yraepona (1V)
bubnuoreka [IOK 1.1,2.1,3.1
37 VYronbHas KUCiI0Ta U €€ CoNu https://m.edso00.ru/00
ae006¢
[TpakTuueckas pabota Ne 4 o 1.2,2.2,3.3
teMme "[lonmydyenue yriaekucnoro bubmorexa TIOK
38 K https://m.eds00.ru/00
ra3a. KauecTBeHHas peakiius Ha 260276
KapOoHaT-NOH" -
39 [TepBoHayanbHbIE TOHATHUS 00 bubmuoreka [JOK 1.1,2.1,3.1

OpraHn4YCCKUX BCIIECCTBAX KaK O

https://m.edsoo.ru/00



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

COEMHEHMSX yIIIepo/ia

ae054e

bu6nmoreka [IOK 1.1,2.1,3.1
40 Kpemuwii u ero coequHeHus https://m.edso0.ru/00
ae080a
[TpakTrueckas padora Ne 5. 1.2,2.2,3.3
bu6nuoreka [IOK
Pemenue skciepuMeHTATbHBIX
41 . https://m.edso0.ru/00
3aj7a4 1o reme «BajkHeiiine
ae0bf2
HEMETAJUIBI U UX COCTUHCHMS
KontponbHas padota Ne3 mo teme bu6mmoreka [IOK 1.1,3.1,32
42 «BaykHe1ne HEMETAJUIBI M UX https://m.edso0.ru/00
COCIMHECHMUS ae0el8
OO01mmas xapakTepucTHKa 1.1,21,3.1
XAMHUYECKHUX DJIEMEHTOB —
bubnnoreka IIOK
MeTaIoB. MeTaaandecKkas CBsI3hb
43 https://m.edsoo.ru/00
M MeTaJNINYeCKas
. ael103e
KpUCTAITUYeCKas penéTka.
du3nyeckue CBOMCTBAa METAIIOB
XMMHYECKHE CBOMCTBA METAILIOB. bu6nuoreka LIOK 11,21,31
44 DNEeKTPOXUMUYECKUN P https://m.edso00.ru/00
HaNpPsHDKEHUN METAJIOB ael156
OO6mme crocoOb! MOTyYeHUS 1.1,2.1,3.1
MetaiioB. CriiaBel. Beraucienus bubmuorexa [JOK
45 110 YPaBHEHUSAM XUMHUYECKUX https://m.eds00.ru/00
peaKkuuii, €Clii OJUH U3 PEareHTOB ael156
COJIEPKUT TPUMECH
but6mmoreka [IOK 1.1,2.1,3.1
46 [TonsTHE O KOPPO3UM METAIIIOB https://m.eds00.ru/00
ael278
47 [llenounple MeTaIITBI but6mmoreka [IOK 1.1,2.1,3.1



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

https://m.edso0.ru/00
ael4b2

OKCHIBI H FHAPOKCH IS HATDHS bu6nuoreka [IOK 1.1,2.1,3.1
48 P p https://m.edso0.ru/00
Kajius ael4b?2
[IlenouyHo3emMenbHBIC METAILIBI — bubmorexa HOK 11,2131
49 N . https://m.edso0.ru/00
KaJIBIIUI U MarHui 261508
bu6nmoreka [IOK 1.1,2.1,3.1
50 Bakueiinime coefuHESHNSA KLU https://m.edsoo.ru/00
ael5e8
51 O0001IeHNE U CUCTEMATH3AIHUSA 1.1,2.1,3.1
3HAaHUU
. . bu6nmoreka [IOK 1.1,2.1,3.1
JKécTkOoCTh BOIBI U CIIOCOOEI €8
52 https://m.edso0.ru/00
yCTpaHEHUs 201886
[Ipaktudeckas pa6ora Ne 6 110 Bu6mmoreka LIOK 12,22,33
53 TeMe "JKECTKOCTH BOJBI U METOHBI https://m.edsoo.ru/00
e€ ycrpaHeHus" aelae8
bu6nuoreka [IOK 1.1,2.1,3.1
54 AnroMuHuR https://m.edso0.ru/00
aelc64
AmMoTepHbIe CBOWCTBA OKCUIA U bubmorexa HOK 11,2131
55 IDOK E . https://m.edso0.ru/00
FPOKCHI aelc64
bu6mmoreka [IOK 1.1,2.1,3.1
56 Keneso https://m.edso0.ru/00
aeld86
57 OKCHIBI, THIPOKCHIBI M COJIH bubmorexa [IOK 11,2131

https://m.edso0.ru/00



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

xenesa (1) u xemnesa (111) ae35e6
58 O0001IeHrE U cCUCTEMAaTA3 AU 1.1,2.1,3.1
3HAaHUU
[TpakTrueckas padora Ne 7. 1.2,2.2,3.3
bu6nuoreka [JOK
Pemenue sxkciepuMeHTATbHBIX
59 . https://m.edso0.ru/00
3aja4 o treMe «Baxxuelmmue
ae3de8
METAJUIBI U UX COECIUHEHUS
Brruncnenus no ypaBHEeHUsIM 1.1,2.1,3.1
XUMHUYECKUX PEAKIUi, €CIIH OUH
bubnnoreka IIOK
13 pEarcHTOB JIaH B H30BITKE WIIH
60 https://m.edso0.ru/00
COJICPKUT MpUMeCH. Brrancnenus 261750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaknuu
61 O00011IeHIE U CUCTEMATU3AIUS 1.1,2.1,3.1
3HAHUH
Kontponbnas padota Ne4 o teme 1.1,3.1,32
62 «Bakneme MeTamibl 1 UX
COEIUHEHUD)
BelwecTBa 1 MaTepHAH! B bubmmoteka [IOK 1.1,2.1,3.1
63 . p https://m.edso0.ru/00
IMOBCEAHEBHON KU3HU YEIOBEKA
ae3f50
XHUMHYECKOE 3arpsi3HeHne Bubmiotexa IIOK 11,21,31
64 . P https://m.edso0.ru/00
OKpYKaroIen cpeIbl 204270
bubnmoreka [JOK 1.1,3.1,32
Ponp xumuu B pemieHnn
65 5 https://m.edso0.ru/00
IKOJIOTHYECKUX TTPOOIeM 204270
66 PesepBubIil ypok. O6001eHIE 1 but6mmoreka [IOK 1.1,2.1,3.1

CHCTEMAaTH3aINsI 3HAHUH

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

ae0dOa

Pesepibiii ypok. OGoGmeHe 1 bubnuoreka LIOK 1.1,2.1,3.1

67 p YPOK- . 1 https://m.edso0.ru/00
cucreMarunl3anus 3HaHUuU adb33C
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIG XUMHWYCCKUC ITOHATHS)

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHIOTEPMUUYECKHUE PEAKIMH, TEIUIOBOM 3P ¢eKT peakiuu, pacTBOD,

MaccCoBasd 40Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTABJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P EKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COCIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAAs ONHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU peaKkinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSATUN: SIpO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro Gopmy [lepuoanueckoit
CHUCTEMbl XHMHYECKUX DJJIEMEHTOB: pa3jIMuyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

3.4

3.5

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT UX TnoJoXkeHuss B Ilepuoanueckoit

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucrema  XuUMHYeckux  anementos  J[.M.
MenzeneeBay C YHUCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1apa, oOlee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaAcCiIsATb BHI XUMHUUYECKOM CBSI3U (KOBaJ'ICHTHaH u I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peakIMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBs3b  (KOB&JIEGHTHas, HWOHHaf,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH



XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH U
IPUMEHSATh 3T IOHATHUS NPU ONMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUH
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTanael U HX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJIHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJTYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYyTEM XJIOPHI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIasl CPENA»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX TTOHSITHIM: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —



aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHBIe
METO/ABI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHNpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponb XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

IlonsTHE O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pa3aeneHus cmecen

1.3

1.4

ATOMBI W© MOJICKYIJIBI. Xumuueckue d1eMeHThl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHUUA

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Wcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE ABJICHHUSA. XUMHUYECKAs PEaKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
pabotrel B jaboparopuu U TpuéMamMu oOpaimieHuss ¢ J1abopaTOpHBIM
00OpyJIOBaHUEM, HU3yUYE€HHE WU OINHUCaHHE (U3UUYECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBlieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIHUs BOJBI) U
XUMHYECKHX  (TOpeHHe CBEeYd, [MpOKAJIMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCIOTOW) SBJICHUHM, HAOMIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM

conu meu(ll), m3yuenue cnocoOoB pazaencHus: cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHINAPUBAHKE, IUCTHIUIALUSA, Xpomarorpadus), NpoBeIeHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIOIEHHE U ONMCAHUE PE3YJIbTATOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHCHMs MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT u mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunbl. I[Ipumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKkuu, TEPMOXHUMHUYECKHE YPaBHEHHUS, IK30-
U DHJIO0TEPMUYECKHE peaknu. TOIIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3lyXa,
yCHUJIEHUE MAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOMyYEHHSI.

Kucnots! u conun

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass n0ons BemecrBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NMpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amM(QOTepHbIE) U
HeconeoOpasyrone. Homenknarypa okcujnoB. Puszndeckue M XHMHUYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHusa. HoMmeHknarypa ocHoBanuil. dusndeckre U XMMHUYECKHE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kuciaor. Dusznyeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tommy4yenue conei



2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ

211

3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpaIleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAA (rOpeHHe), B3auMOeHcTBUE
Bozoposa ¢ okcugoMm Meau(ll) (BO3MOXKHO HUCIIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBAa, B3aMMOJEWCTBUE BOJbl C MeTa/IaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM MHJIUMKATOpPOB B pacTBOpax KHUCIOT U ILUEJIOYeH, H3ydyeHue
B3auMmojieiicteus okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BaxHelmne Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX dy1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB J[[.M. MeHnneneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMCHTOB



3.4

3.5

IIepuomgnueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxxeHuto B [lepuoguueckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenecupb okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuuu pa3jIoKCHUA, COC,I[I/IHSHI/ISI)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 xummnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTAaNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

13

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3auuHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo

N3MCHEHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



14

[0 YYacTUIO KaTaau3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOH pC€aKknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHMHYSCKOM p€akuuu MW IIOJIOKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHBIﬁ OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknum moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Ienoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLuil (FrOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKIuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMoielicTBUE C MeTallylaMH, HEMeTajulaMu, Iiefodyamu). XJIOpOBOJIOPOA.

ConsgHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIPpUPOAC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHYECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacIpoCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ IOJy4EHHE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu Gocdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YI0OpEHU

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpupoae, (U3MUEeCKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHUEC U IIPUMCHCHHC. OKOJIOTUYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kuciora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oenkax, yriaeBoJaXx — M HX pPOJIHU B HKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(1V) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YE€HHE O0pa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKUMUd Ha XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH | HaONIoJeHHEe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O00pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TPU3HAKOB UX TPOTEKAHWS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, cOOMpaHMEe, PACMO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))

MeTtanisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTaJUTMYecKasi KpUCTa/UIMYecKas pemérka. ODJEKTPOXHUMHYECKUH s

HaIpsHKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHJIbI U
TMJIPOKCUABl HAaTpus M Kaiaus. [IpyuMeHeHHe IIEeJOYHbIX METaIOB U HX

COE€IUHEHUN

3.4

IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHus M Kaiplius. Baxuelue coequHeHus Kaiablusa (OKCHI, THIPOKCHI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA aMIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXKJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuiwl, THApPOKcHAbl U conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTyYEHUE

3.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3WU MCETAJIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHICTBUSl OKCHJAa KaJblud W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAUYECTBECHHBIX PEAKIIUN HA HOHBI
(Maraus, Kanbhus, amomuHds, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKpAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; pelIeHHEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeie MeTaisl 1

nX COCANHCHMU

XHMHMS ¥ OKpYXaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)



IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOH 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTQHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABLI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHs, METAaUIbl M CIUIABHI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpeny

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX IPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TEpPHOJAX H  TJIAaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENCHb OKUCJICHUS XUMHUYCCKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI
9.9 metaioB |-lIA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azorucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHMS PEaKLUM, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSM XHMHUYECKHUX pPEaKIUil U HaXOAUTh KOJIWYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,



WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKNX COCIUHEHHI; «INEKTpOoIUTHYECKAS
aucconuanusay;, «BakHeWnmme HeEMETalIbl M WX COCIUHCHUSY,

«Baxkneiiie MeTalJIbl U UX COSANHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 351eMeHTOB. [IpocThie U C0XKHbIE BELIECTBA.
13 Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAs AaTOMHas Macca.
14 OTtHOcHUTENBbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
' B3anMocBsI3b KOJIMUECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €MHUI] BELIECTBA
16 dusnuecKkue U XUMHUUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHUs1 MacChl BellecTB. XMMUYECKHE YpaBHEHUS
5 [lepuonuueckuii 3akoH u Ilepumoguueckas cucteMa XHMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIbI JIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B U3MEHEHMM CBOWMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kaius, Kajablusg (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHWEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  cBs3b.

Merannudeckas CBI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIA rpynn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJlOMUHUS, JKene3a, IuHKa). [lomyyeHme ocHoOBaHUM U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoicTBa cpenux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CITIOCOOBI MOJIYYCHUA MCTAJJIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHCICHUSI XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ heKT XUMHUYECKON peaKkIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U SHJI0TEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 37eKTPoauThl. CTeneHb AUCCouuau
Peakiun MoHHOro obMeHa. YCIOBHS NMPOTEKAaHUS PEaKUUi HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBas[ ImoMoump MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE  3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH HKOJOIMYeCKHMX TNpolieM. YcuieHue MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUIEHHOCTH W CEeIbCKOM xo3siicTBe. [lpumeHenne
METAJUIOB M CIUIAaBOB (CTallb, YYTI'yH, IIOPAIOMUHMHA, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeAnHeHUH. [IoHsATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI KX OT KOPPO3UU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHaqa.m)Hme MOHATHI 00 OpPraHrnv4cCKrX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICHOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMUYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM
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2020

e ['abpuemnsn O.C., OctpoymoB W.I'., Cnaakos C.A. Xumus. 9 kiacc. M.: [IpocBemenue,
2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

®OI'MC Mos mikoia






