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PabGouass mporpamma mo y4eOHOMY MpeaMeTy «Xumus» (0a30BbI YpPOBEHB)
(mpeametHas ob6macth «EcTecTBeHHO-HayYHBIC PEAMETHI») BKIFOYAET MOSCHUTEIBHYIO
3aIHACKY, COJepKaHUEe OOYUCHHUS, TUTAHUPYEMBbIC PE3YJIbTaThl OCBOCHUS MPOTPAMMEI 110
XVUMHH, TEMAaTHIECKOE TUTAaHUPOBAHUE, MEepPeUeHb (KOAU(PUKATOP) PaCIpEeICHHBIX 10
KjJaccaM  MpOBEpsSEeMBIX  TpeOOBaHMI K  pe3yiabTaTaM  OCBOCHHS  OCHOBHOM
o0pa30BaTeNbHON MPOTrPaMMBI  OCHOBHOTO OOIIEro o0O0pa3oBaHUST W  DJIEMEHTOB
COJIEp)KaHUsI 10 XHUMHH, TMepedYeHb (KOoaupuKaTop) TMpOBEpPsSEeMBbIX TpeOoBaHUI
K pe3yJabTaTaM OCBOCHHsI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COJICPIKAHUS TI0 XHMHH.

IHHOACHUTEJIBHASA 3AIINCKA

[IporpammMa Mo XMMUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTABJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHON
MporpaMMbl OCHOBHOTO 001iero ob6pazoBanusi, mnpeacraBieHHbix B PI'OC OO0O,
a TaKke Ha OCHOBE (eAepalbHOM paboueld MmporpaMMmbl BOCIHUTAHUS U C YYETOM
KOHLICTIIIMA TpENnoAaBaHus Yy4eOHOro mpeaMera «XuMUS» B 00pa30BaTeIbHBIX
oprannszanusx Poccuiickon denepannn.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY IIPEIMETY.

[IporpaMma 1o XUMUHU JAET NPEACTABIECHUE O LIENAX, 0OIIEH CTpaTeruu 00y4YeHus,
BOCIIMUTAHUS W  pa3BUTHS  OOydalOIIMXCA CpPEACTBAMU  y4yeOHOTO  NpeIMeTa,
yCTaHaBJIMBAaeT  O0s3aTeIbHOE  MPEIMETHOE  COJAEp)KaHWE,  MPEeoyCMaTpUBAET
pacnpeneneHue ero no Kjiaccam U CTpPYKTYPUPOBAHME IO pa3jiesaM U TEMaM MPOrpaMMbl
M0 XUMHUHU, ONpEIeNseT KOJMYECTBEHHbIE W KAayeCTBEHHBIE XapaKTEPUCTUKU
collepKaHUsl, PEKOMEHJIYEMYIO TOCIEIOBATENIbHOCTh H3YYEHUSI XHMHHM C YYE€TOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOTro Tpolecca,
BO3PACTHBIX OCOOEHHOCTEN O0O0yYaroluXCsi, OMNpEAeNseT BO3MOMXHOCTH MpeaAMeTa
JUIS peain3aliiid TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, a TakXke TpeOOBaHUMN
K pe3yibTaTaM OOy4YeHHs XMMUU Ha YpOBHE LIeJIed M3Yy4EeHMs MpEeaMEeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENBHON ACSATEIBHOCTA 00YUYaIOIIErocsi 0 OCBOCHHUIO YYEOHOTO
COJIEpKaHUA.

3HaHWEe XHUMHHM CIY>)KUT OCHOBOM Juisi  (OpPMHUpPOBAaHUS  MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACTaBICHUN 0 MaTepUaIbHOM E€AUHCTBE MHpA, BAXKHYIO POJIb
UrparoT (GopMupyeMble XUMUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX SHEPrUu
M 00 SBOJIOLMHM BEUIECTB B MPUPOJIE, O MYTAX pEUIEHUs TI00aJbHBIX MNpodiieM
YCTOWYMBOI'O Ppa3BUTHsI YEJIOBEUECTBA — CBIPHEBOW, DJHEPIETUYECKOM, IUIIEBOU
1 9KOJIOTMYECKOM O€3011acHOCTH, MPOOJIEM 3JpaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peajii3allii BO3MOXHOCTEHW MJii caMOpa3BUTHSI U (POPMHUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH
oOy4aronMxcsi,  HaBBIKOB  HMX  CaMOCTOSATEJIbHOM  y4eOHOW  JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M MCCIEIOBAaTEIbCKUX  YMEHHH,  HEOOXOAMMBIX  Kak
B ITOBCEHEBHOM JKM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aK1a/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/1a HAa €IWMHCTBO NPUPOJbI U YEIOBEKA, SBIAETCS OTBETCTBEHHBIM 3TalloM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLIUXCS;

croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYUHbBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUYECKOE 00pa3oBaHUE
00yJaromuXxcsl.

JlanHple HampaBlieHHs B OOYYEHMH XHUMHH OOECNeYMBaIOTCS CHEIUpUKON
coJiepKaHusl yueOHOTro MpeAMeTa, KOTOPBIN SBIISETCS MEAArornyecky aaanTHPOBAHHBIM
OTpakeHueM 0a30BO HAYKH XHUMHH HA ONPE/ICTIEHHOM 3TaIle €€ Pa3BUTHS.

Kypc xuMuu Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOEHME OOYyYarOUIMMHUCA CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XHMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTIAEIBbHBIX 3HAYMMBIX ITOHATUH OPraHUYECKON
XUMUH.

CtpykTypa conepkaHUsi MpOrpaMMbl IO XHUMHUH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOT0 MOJAX0/1a K €€ n3ydeHuro. ConepkaHne CKIIabIBACTCs U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATUUA O XMMHUYECKOW DPEAKLIHH.
ObGe »TH cHCTEMBl CTPYKTYpHO OpPraHM30BaHbl 110 MPHUHLMILY MOCIEJOBATEILHOTO
Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

Y4EHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSA3H;

MPEACTABICHUI 00 JIEKTPOIUTUUECKON JUCCOLMALIMY BEILIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKU MOJTYYEHHBIX
Y OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTrOMY,
BBIMIONHAS ~ (PYHKUMH OOBSCHEHUS U  MPOTHO3UPOBAHMSI  CBOMCTB, CTPOEHUS
Y BO3MO>KHOCTEN MPAKTUYECKOTO TPUMEHEHUS U TTOTYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHMe MporpamMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHUS
O XUMMYECKOW COCTAaBIIIOIICH HAy4YHOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOU
IIPUPOIBI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIAM IIO3HAHMS B HAYKE.
N3ydyeHne XuMuu MPOUCXOIUT C TPUBJICUCHUEM 3HAHUM U3 paHee M3YUYEHHBIX YUeOHBIX
npeameToB: «Oxpyxaronmi Mup», «buonorus. 5—7 knacce» n «PU3MKa. 7 KI1acc».

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON EeATEIbHOCTH
YyeloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpbl. 3ajgaya y4yeOHOTro
npeIMera COCTOMT B (POPMUPOBAHMU CUCTEMbl XMMHMUYECKUX 3HAHUN — BaKHEUIIUX
(aKkTOB, TMOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, NOCTYMHBIX O000OIIEHMI
MHUPOBO33PEHYECKOT0 XapakTepa, Si3bIka HAyKd, B MPHUOOIIEHWH K HAyYHBIM METOJIaM



MO3HAHUS TPU H3YYEHUU BELIECTB M XUMHUYECKUX peakiuii, B (QopMUpOBaHUU
W Pa3BUTHHU TO3HABATEIHHBIX YMEHHM M WX NMPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOU
U y4eOHO-UCCIEAOBATEIbCKOM JEATETbHOCTH, OCBOCHHM TMpaBmwil 0OE30MaCcHOIO
oOpaleHus ¢ BEIIeCTBaMHU B ITOBCEHEBHOMN KU3HHU.

[Ipy u3ydeHUM XUMHUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsS Ba)KHOE
3HAYCHUE MTPUOOPENH TaKHe Med, KaK:

dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K caM0oo0Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOATEIBHOMY TMPUHITUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTHYeCKOe MPHUOOIIEHUE O0YyYaroluxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHOM [EATEIIbHOCTH, HAyYHBIM METOJIaM ITO3HAHUS,
(bOpMUPYIONUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

oOecrieueHre yCciIoBui, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUaIOIIIUMHUCS OIbITa
Pa3HOOOpa3HOW JCSATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB
(KITF0OUEBBIX KOMIIETEHIIUM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE VISl Pa3IUYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBanue 001Ie (PYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHUCJIC YMEHUN OOBSCHSTH U OIICHUBATH SIBIICHUS OKPY>KAIOIIET0 MUPA, UCTIOJB3YSI
3HAHUSA U OINBIT, MOJIYYECHHBIE MPU U3YYECHHH XUMHH, NMPUMEHATHh UX MHPHU PELICHUH
po0JieM B TOBCETHEBHOM )KU3HU U TPYAOBOM JIESATEILHOCTH;

dbopmupoBaHrue y 0OyYarouuxcsi TYMaHUCTHUYECKHX OTHOIICHWM, MOHUMAaHUS
IIEHHOCTH XUMHYECKUX 3HAHUW JJIsI BBIPAOOTKHM JKOJOTUYECKH I1€JIECO00Pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JEATEILHOCTH B IETSAX COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KAIOILIEN IPUPOAHOMN CPEBI;

pa3BUTHE MOTHUBAIIMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CAaMOKOHTPOJIIO
1M CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHUS OOIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTU
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HAMTPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEeHU .

OO6miee yucIO YacoB, PEKOMEHJ/IOBAHHBIX JJisi WM3y4deHUs XuMmuu, — 136 yacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHMUA

8 KJIACC

IIepBoHaya/ibHbIE XUMHYECKUE IIOHATUSA

[Ipenmer xumuu. Ponp XuMHM B )KM3HHU YETIOBEKA. XUMHSI B CUCTEME HayK. Tena
U BellecTBa. @U3MYECKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue Beniects. [lonstue
0 METoJax IMOo3HaHus B xuMHH. Yucteie BemecTBa M cMecd. CrocoObl paszjeieHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U CI0KHbBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BajaeHTHOCTh aTOMOB XUMHMUYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTEIbHAsA aTromHas Macca. OTHocHUTENIbHas
MOJIEKYJISIpHast Macca. MaccoBast OISl XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonuyectBo BemiectBa. Mosbs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
W 4YHWclia CTPYKTYPHBIX €AWHUIl BemlecTBa. PacyeTsl 1o (dopMynaM XUMHUYECKUX
COCIUHCHUM.

DU3NYECKUE U XUMUYECKHE SIBJICHUA. XMMHUYECKAsl PEAKLHS U €€ MMPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHH. Kinaccudukaiys XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHS, OOMEHA).

Xumuueckuil IKCnEpUMEHm:

3HAKOMCTBO C XHUMHYECKOW TOCYI0i, MpaBuiamMu paboTel B JabopaTopuu
U TpueMamMu oOpalleHHsl ¢ JaOOpaTOPHBIM OO0OpYAOBaHUEM, M3YUYCHHE U OMHCAHUE
(U3MYECKUX CBOWMCTB OOpa3IOB HEOPTAHMUYECKHX BEIECTB, HAOMIOeHNE (DU3NIECKUX
(nu1aBiieHHE BOCKA, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUTIEHUE U KOHJEHCAus
BOJbI) W XHUMHUYECKUX (TOpPEHHE CBEUYH, MPOKATMBAaHWE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIICHWH, HAONIOJIEHWEe W OMHCaHUE MPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peaKUui (pa3loKeHHe caxapa, B3auMOJICHCTBUE CEPHOMU
KHCIIOTBI C XJIopuzoM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3auMOJIeicTBHE *kene3a ¢ pacTBopoM cosim menu (II), uzydyenne cnoco6oB pazaeneHus
cMecel (C TIOMONIBIO MAarHWTa, (QUIBTPOBAaHWE, BHIAPUBAHUE, TUCTHILISAIINS,
xpomatorpadus), NpOBEACHUE OUMCTKU MOBAPEHHOM COM, HAOIIOJEHUE U ONMHCAHHE
pe3yJbTaTOB TMPOBEACHMS OIBITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHsI Macchl,
co3JaHue MoJiesell MoJieKy (IIapOCTEPKHEBBIX).

Baxueliue npeacTraBuTe M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 351eMeHT 1 IpocToe BEIIECTRO.
Haxoxnenue kucimopona B mpupoje, GU3NIECKUEe U XUMHUYECKHE CBOMCTBA (pEaKinu
ropenusi). Oxcunel. Ilpumenenue kucimopoga. CrocoObl TOMYYEHHUS KHUCIOpOja
B JylabopaTtopu MW MOpoMbllIeHHOCTH. KpyroBopor kuciopoma B mnpupojge. O30H —
aJIIOTpoIHAsg MOAUUKALIMS KACTOPOaa.



TernoBoit 3h(dekT XMMHUYECKOW peakluu, TEPMOXUMUYECKUE YpaBHEHUS, IK30-
U DHIOTEPMHUYECKHE peaKUuU. TOIUIMBO: yrojdb W METaH. 3arpsA3HEHHUE BO3yXa,
yCHJIEHHE MapHUKOBOTO 3 dekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemenT m mpocroe BemiectBo. HaxoxkneHne Bomopoaa B IIPUPOJIE,
¢bu3nUecKkue U XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE, CrocoObl moiayyeHus. KuciaoTsl
Y COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM.

dusnyeckrne CBOMCTBA BOAbL. Bona kak pactBopurens. PactBopel. HackiieHHnsbie
Y HEHACBIIIEHHBIE PACTBOPHL. PacTBOpHMOCTH BemecTs B BoAE. MaccoBas 10J1s1 BeIecTBa
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Poib pacTBOpoB B mpupone
M B KM3HU 4esoBeka. KpyroBopor Bojabl B mpupoje. 3arpsa3HEHUE MPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl.  Knaccuduxarus
OKCHU/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHbIC)
u HecoseoOpasytonie. HomeHnkiatypa okcuoB. @U3ndeckue 1 XUMHUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccudukanus ocCHOBaHUM: IIEJIOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. PU3NYECKHE W XHMHUYECKHE CBOWMCTBA OCHOBAHUU.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xucimor. Homenknarypa kucior. @usmyeckue
Y XMMHYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. beketosa. [Tomyuenune
KHCJIOT.

Conu. Homenkiarypa coneil.

du3nyuecKkue W XUMUYECKHE cBoMcTBa cosied. [lomydeHue comei.

I'eneTnueckas CBA3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii skchepumenm:

KAUE€CTBEHHOE OINPENCIICHUE COJIEPKAHUA KHUCIOpOAa B BO3AyXE, MOJYy4YCHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB KHCIOpPOJAa, HaOJIOJEHUE
B3aMMO/JICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOZHHMKHOBEHHS U MPEKPALICHUS
ropenus (mMokapa), O3HaKOMJICHHE ¢ oOpa3laMu OKCHJIOB M OINKMCaHUE HUX CBOMCTB,
MoJIydeHue, coOMpaHue, pacro3HaBaHWE M HM3YYECHHE CBOMCTB BoJopoAa (TOpEHHE),
B3aumojehcTBue Bojopoaa ¢ okcugoM wMeau (II) (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEpHUAIOB), HaOJIOJICHHE OO0pa3loB BEIIECTB KOJMYECTBOM |  MOJb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIECHHOW MaCCOBOM J10J1€M PAaCTBOPEHHOI'O BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJIJIaMU (HATPUEM U KaJibIlueM) (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE OOpa3ll0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOJICHUE U3MEHEHUSI OKPACKU HWHIMKATOPOB B PacTBOpax KHCIOT
U 1esiouei, u3yuenue B3anmoaeicteus okcuaa Meau (11) ¢ pacTBopom cepHO# KHCIOTHI,
KUCJIOT C MeTajulaMH, peakluid HeWTpaau3aluu, T[OoJyYeHHUe HEePacTBOPUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTajla JIPYrUM M3 pacTBOpa COJM, pEIIeHHE



AKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMe «BaXHEeWIne KIacChl HEOPraHMYEeCKHUX
COETMHEHUI.

Iepnoauyeckuin 3axkoH M Ilepuogmyeckas cucreMa XHUMHYECKHMX JJIEMEHTOB
.. Mengeneea. CtpoeHue aromMoB. XuUMHYECKass CBA3b. OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBble MOMBITKH KJIACCU(UKAIUN XUMUYECKUX 31eMeHTOB. [loHsaTHe 0 rpymnmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHBIE
ras3pl). JI€MEHTBI, KOTOpbIe 00pa3yIoT aM(pOTEpHbIE OKCUABI H TUAPOKCHUIBIL.

Ileppogmueckuit 3akoH. Ilepuonnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
J.M. MenneneeBa. KopoTkonepuonnas u anmuaHonepuoaHas Gopmsl [lepuonnyeckoit
cucTeMbl XuMHuueckux dieMeHToB [[.1. Menneneesa. [lepuoasl u rpynnsl. Pusnyeckun
CMBICJI IIOPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOJIA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. DOnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHX 3JIeMeHTOB llepuoandeckoii
cucrembl JI.MI. MenneneeBa. XapakTEepUCTUKA XHMHYECKOIO OJJEMEHTA II0 €r0
nonoxenuto B [lepuognueckon cucreme .M. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca AaTOMOB XUMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB MO TpynIiaM M IEepruofaM. 3HAYCHHE
Ileppnogmueckoro 3axkoHa u llepmonnueckod CHCTEMBI XHUMHUYECKUX JJIEMEHTOB
IUISl pa3BUTHUA Hayku U npakTuku. .M. MenaeneeB — ydeHbIl U IPaXKIaHUH.

Xumunyeckass cBA3b. KoBasieHTHass (MOJspHAas M HENOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchbr
OKHCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuu 5KCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEICTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT U I1IEJOYei, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakivili (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHUS ).

Medswcnpeomemunie cesazu

Peanuzanus MeXnpenMETHBIX CBS3€H TMpU M3YYEHHUM XUMHUM B 8§ Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX IMOHATHH, TaK
U TIOHSTUH, SIBISIOMIMXCS CHUCTEMHBIMU IS OTACJIBHBIX TMPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYYHbINA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiIacCU(pUKaIUs, TEePUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHNE, U3MEPEHNE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TOIHI,
PaIMOaKTUBHOCTb, MOJIEKYJa, DJCKTPUYECKUM 3apsj, BEIIEeCTBO, TeI0, O0O0beM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3MYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJTAHEThI, 3Be3/1bl, COJIHIIE.



buonorus: doTtocunTes, AbIxanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEPATIbI, TOPHBIE MOPOJIbI, IOJC3HBIC
HCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMH4YeCKas peakuus

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucremMa XUMHUYECKUX DJIEMEHTOB
.. Menneneea. CrtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IEPUOJOB, KalHs, KaJbLUsi U UX COCIUHEHUU
B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B [leproanueckon cucTeMe U CTpOCHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMUYECKON CBSA3U. THIIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM U BUIA
XUMUYECKOU CBA3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. XHUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTUHEHU,
TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss  XMMUYECKMX  pEaklIUid MO  pa3jIu4yHbIM  IPU3HAKaM
(Mo 4YMClly U COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3 (hEKTy,
[0 W3MEHCHUIO CTEMEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB, MO OO0paTUMOCTH,
M0 YYacCTHIO KaTaiu3aTopa). JK30- M DHIOTEPMHUECKHE PEAKIIUU, TEPMOXUMHUUYECCKUE
YpPaBHEHMUS.

[lonsiTue o0 ckopocTH XHMHYecKoW peakuuu. IloHatne 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX M TETEPOTECHHBIX
peakuusix. Ilonstme o karanuze. IlonsitTme O  XMMHYECKOM  PaBHOBECHH.
@DaKkTOpPhI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCANTETbHO-BOCCTAHOBUTENBHBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIN C UCTIOJIB30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust HPNEKTPOJUTHUECKON AUCCOLMUALNK. IDJIEKTPOJUTHI U HEIIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C PA3JIMYHBIMUA BHIAMU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu monHOro oOMeHa. YCIOBUS TMPOTEKAHUS DPEAKIMid HWOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE MOHHBIE YpaBHEHUS peakiuii. CBOWCTBA KUCIOT, OCHOBAHUN
U COJIeil B CBETE MPEJCTABICHUIN 00 AIEKTPOIUTHIECKON Auccormaiuu. KauecTBeHHbIC
peakunu Ha UOoHBL. [IoHsATHE O THapPOIN3E COJIEH.

Xumuueckuil SKChepumenm.:
O3HAKOMJIEHHE C MOJENIAMU KPHUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB M HEMETAJUIOB (rpaduTa U ainmasa), CJI0KHBIX BEIIECTB (XJI0pHuaa



HaTpHs), UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIUy OT BO3JACUCTBUSA
pa3iauuHbIX (HAKTOPOB, HCCIEIOBAHUE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca TUCCOLMAIMU  KHUCJIOT, IIenoueid W cojieid (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUATIOB), TPOBEICHUE OIBITOB, WLTIOCTPUPYIOIINX NPHU3HAKK TPOTCKAHUS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX TMPUMEPHI OKHCINUTEIHHO-BOCCTAHOBUTENBHBIX PEaKInuit
(ropeHme, peakIuy pa3IOKEHUS, COCAUHEHUS), PACMO3HABAHME HEOPTAHUYCCKUX
BEIIIECTB C TMTOMOIIBIO KAY€CTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3aad.

Hemertanbl 1 uX coeinHeHUsI

O6mas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XYUMHUYECKHE CBOMCTBA Ha TpUMepe XJopa (B3aUMOACHCTBHE C MeETaJllaMH,
HEMeTaJUIaMH, LejaoyaMu). Xnopooaopod. ColisiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA,
IIOJIy4eHHUE, IPUMEHEHHE. J[eicTBUE XJIOpa U XJIOPOBOAOPOJa Ha OPraHHU3M YEJIOBEKa.
Baxueimme x10puabl 1 KX HAXO0XKICHUE B IPUPOJE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHS.

CrpoeHue u (pu3HUECKHE CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEPHI.
AmnoTpornHbie  MOAUGUKAIIMK KHUCIOpPOJa W cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHHe, (PU3MYECKHE M XUMHYECKHUE CBOMCTBAa. OKCHUIBI Cepbl Kak
MPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, (PU3MYECKHe U XUMUYECKUE
CBOMCTBA (00IIME KaK MPEACTABUTENS Kiacca KUCIOT U crienuduueckue). XUuMUYECKHUE
peakilnu, Jexallkue B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJIyYeHUs] CEPHOU KUCIOTHI.
[Ipumenenue. Conu CepHOW KHUCIOTHI, KAadeCTBEHHAas pEakius Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COCOMHEHUNW B MNOPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIllel Cpellbl COeNMHEHUSIMU cepbl (KUCIOTHBIE H0XKIU, 3arpsA3HEHHE BO3TyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHUS.

O6mras xapakrepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpPHbIE CTEIIEHH OKUCIICHUS.

A3OT, pacmpocTpaHeHHE B MpUpoAe, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA.
Kpyrosopot a3zora B npupoje. AMMHaK, ero (puU3nYecKrue M XUMHYECKHUE CBOWCTBA,
MOJTyYeHUE " MIPUMEHECHHUE. Comu aMMOHHSI, ux buzndeckue
U XUMUYECKUE CBOWCTBa, mpuMmeHeHue. KadecTBeHHass peakuusi HA MOHbI aMMOHMUSI.
A30THasl KuCJOTa, €€ MOoJIyueHHe, PU3nYecKrue U XMMUYECKHE CBOMCTBa (0OIIME Kak
MIPEACTaBUTEINSI Kjlacca KUCIIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJICH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yI0OpeHuil. XUMHUYECKOe 3arpsi3HEHue
OKpYXaroIlel cpeabl COETMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

docdop, amrorpornbie Moaudukanuu dochopa, PU3NUECKHE U XUMUYECKUE
cpoiictBa. Oxcua ¢ochopa (V) u dochopHas kuciora, PU3NUECKHE U XUMHUYECKHE
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cBoiicTBa, moayuyeHue. Mcnonp3oBaHue QocdaroB B KauecTBE MHUHEPAIbHBIX
ya00OpeHuil.

Ob6mas xapakTepuctika 3aeMeHToB |VA-rpynmbl. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHS.

Yrnepon, amoTponHble MOAUPUKAILIMY, pPACIPOCTPaHEHUE B IPUPOE, (prU3HUecKue
U XUMHUYECKHE CBoWcTBa. AncopbOuusa. KpyroBopor yriepona B mnpupojae. OKCHIbI
yriepona, ux pU3NYecKue U XMMHUYECKUE CBOMCTBA, IECWCTBUE HA KUBBIE OPIaHU3MBI,
IOJyYEHUE M MPUMEHEHHE. OKOJOTMYECKHE IPOOJIEMBI, CBSI3aHHBIE C OKCUAOM
yraepoaa (IV), runores3a ri106anpHOrO MOTEIICHUS KJIMMaTa, MapHUKOBBIA 3PQEKT.
VYronbpHast KUCJIOTa U €€ COJM, UX (U3NYECKUE U XMMUYECKUE CBOWMCTBA, MOJyYEHUE
u npuMmenenue. KauecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, ATWIEH, aleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe HCTOYHUKH YTJIEBOAOPOJIOB (Yrojb, IPUPOIHBIN Ia3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[ToHsiTHE O OMONOTMYECKM BaXKHBIX BEILIECTBAX: )KUpaAX, OCNIKaX, YIJIeBOIaX — U UX
pOJIM B KU3HM 4YelloBeKa. MaTepuallbHOE €IUHCTBO OPraHUYECKHX U HEOPraHWYECKHX
COCIMHEHH.

KpemHuuii, ero ¢usnvyeckne 1 XUMHUYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHHUE.
CoenuHeHust kpeMHUs1 B mpupoje. O0mme npexacrasieHus o0 okcuae kpemuus (1V)
U KpeMHHEeBOW kuciore. CHIMKaThl, HMX HWCIOJb30BaHUE B ObITY, MEIMIIMHE,
MPOMBIIUIEHHOCTU. BakHeillne cTpouTenbHble MaTepUalibl: KEpaMUKa, CTEKIIO0, LIEMEHT,
O6etoH, kene3o0eToH. [IpobGimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HU.

Xumuueckuii skchepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBE/ICHHE KAaUECTBEHHBIX PEAKUUN Ha XJOPUI-MOHBI U HAOJIOJIEHHUE MPU3HAKOB HMX
NPOTEKaHUs, OMBITHI, OTpaXkaroue (U3NYECKUE U XMMHUYECKHE CBOWCTBA raJIOT€HOB
U UX COEIWHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMIICHHE
c oOpasuaMu XJOpPUIOB (TaJIOTEHUIOB), O3HAKOMJIEHHME C o0OpasllaMuh cephl U ee
COETUHEHHUSIMH (BO3MOKHO MCIOJB30BaHUE BHUIEOMATEPUAIIOB), HAOIIOEHIE TIpoIecca
oOyIJIMBaHMs caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCJIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakuuu Ha Cyib(paT-uOH M HaOMIOAEHUE IMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
¢ (¢u3MYEeCKUMHU CBOWCTBaMHM a30Ta, ¢ochopa U UX COCIUHEHHA (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPUAIOB), 00Opa3llaMu a30THBIX U (POCPOPHBIX yIOOPCHUIA,
noJiydeHue, coOupaHue, pacrno3HaBaHWE M U3Y4YEHHE CBOWCTB aMMHakKa, IPOBEJICHUE
KauyeCTBEHHBIX pEaKlUUi Ha MOH aMMOHHSA U (ochaT-MOH U U3yuyeHUE MPU3HAKOB HUX
[IPOTEKaHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTATUIMUYECKUX
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peleTok ainMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOLECCOM aacopOuuu
PAacCTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM VYIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIyYeHUE, COOMpaHHE, PACHO3HABAHME W W3YYEHUE CBOMCTB YIJEKHCIOrO rasa,
NPOBEJCHUE KAaYECTBEHHBIX pEakluid Ha KapOOHAaT U CHUJIMKAaT-UOHbI W H3y4YCHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  NOPOAYKUMEH  CUIMKATHOMN
IPOMBILIUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIbHBIX 3anay 1o TeMe «BaxHelmue
HEMETAJUIBl U UX COCAUHEHUS.

MeTaJsibl 4 UX COCUHEHUS

OO0mas xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU HX

nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u

cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtajuinueckasi CBSI3b U METaJNIMYECKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAI  HANOPSDKECHUM  METAJUIOB.
duzryeckre U XUMHUUECKHE CBONCTBA MeTaJIoB. OO11IHEe CTIOCOOBI MOTYYEHUSI METAIIIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI X OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHHN, OPOH3a) U UX IPUMEHEHHE B ObITY M MPOMBIIIJIEHHOCTH.

[[leoyHble MeTauIbl: IOJNOXKEHUE B llepuoauyeckol cHUCTEME XHUMHUYECKHUX
anemeHtoB J[.MI. MeHneneeBa, CTpOCHHME HX aTOMOB, HAXOXKICHUE B MPHUPOJE.
duznyueckre M XUMUYECKHE CBOWCTBa (Ha mpuMmepe Hatpus U Kanusa). OKcHIbI
Y TUIPOKCUIBI HATpUA U Kayivsl. [[pyuMeHeHne me0uYHbIX METAJUIOB U UX COCIMHEHUM.

[I{eroyHO3E€MENBHBIE METAJJIBI MAaTHAW M KaJbLUW: MTOJN0KEeHHUE B [lepnognueckon
cucreMe xumudeckux sneMeHToB .M. MeneneeBa, CTpO€HUE UX ATOMOB, HAX0XKICHUE
B npupoje. Puznueckne U XMMUUYECKHE CBOMCTBA MarHus M Kaiblus. Baxnenmmue
COCMHEHUs KaybIUsl (OKCHUJ, THUAPOKCHUI, coju). JKecTKOCTh BOABI U CHOCOOBI €€
YCTPAHEHMUS.

AmomuHuii: nonoxeHue B llepuoanueckoi cucTeME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpOE€HHE arToMma, HaxoxiaeHue B npupoae. Dusmyeckue u
XUMUYECKHME CBOWCTBA altOMHUHUS. AMQOTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHUIA
AIFOMUHHSL.

Kenezo: mnonoxenue B Ileppoamyeckoil CHUCTEME XUMHUYECKUX JJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aToma, HaxOoXIeHWE B Impupone. Dusnueckue
1 XMMHUYECKHE CBOMCTBA jxene3a. Okcuabl, THAPOKCUABl U cosn xkene3a (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyYECHUE.

Xumuueckui SKCnepumenm.:

O3HaKOMJICHHE ¢ 00pa3liaMy METAJJIOB M CIUIABOB, MX (DM3UUECKUMHU CBOMCTBAMHU,
U3yYCHHUE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJH30BAHHUEC
BHEOMATEPHAIIOB), 0COOEHHOCTEH B3aUMOCHCTBHS OKCUIA KaJbIIMs U HATPHUS C BOHOM
(BO3MOYKHO HMCITOJIb30BaHHE BHICOMATEPUAIIOB), UCCIICJOBAHNE CBOMCTB KECTKOM BOJIBI,
npoiiecca ropeHus keses3a B KUCIopo e (BO3MOKHO UCIIOJIb30BaHNE BUACOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYSCTBEHHBIX PEAKIIMI Ha HOHBI (MarHus, KaJblKs, A TFOMHHNS,
uHka, skene3a (1) u xenesa (I1), menu (I1), HaGmromEHHE W ONMUCAHKE MPOIIECCOB
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OKpalllMBaHMs TUIAMEHU MOHAMU HATPUs, KaJlus U KaJIbIUs (BO3MOXKHO MCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PELICHHWE SKCIEPUMEHTANBbHBIX 3a7ady 1o Teme «Baxuelue
METAJUIBI U KX COECTUHEHUSY.

XuMHA ¥ OKPY:KAOLIAs cpeaa

BemecTtBa u Marepuansl B IOBCEIHEBHOM JKW3HM 4YeJoBeKa. be3omacHoe
WCIIOJB30BaHME BEUIECTB W XUMHYECKMX peakuuit B ObiTy. IlepBas mnomoiib
MPA XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpY)Kawllew cpeabl (mpenenbHas AOomycTUMas
KoHIeHTparusi BenlecTB (manee — II/IK). Ponb xumMum B penieHUd 3KOJIOTHYECKHUX
po0JeMm.

Xumuueckui sKchepumenm:
u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBbl METaUIOB, ITOJIMMEpPHBIC
MaTepUabl).

Mesicnpeomemnvie céa3u

Peasmzanust mexXnpeaMETHBIX CBA3EM NOpPU M3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TOHATUN, SIBISIOUIMXCS CHUCTEMHBIMU [JISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs,
aHaluu3, CHUHTE3, KilacCU(pUKALMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJIETUPOBAaHUE, MU3MEpPEHHE, MOJEIb, SBJIECHUE, MapHUKOBBIM 3(PQeKT, TEeXHOIOTHs,
MaTepUaIbl.

®u3uka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, WU30TOINbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKUN 3apsll, MPOBOJHUKH, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs PpELIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYUHBI, €IUHULBI HU3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[bI,
CounHize.

buonorusa: ¢otocunte3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPATbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIEC BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHepasabl, TOpPHbIC MOPOAbI, IMOJE3HBIC
VCKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yyeHne XuUMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HaIpaBJIEHO
Ha JIOCTHKEHHE OOY4YalOUIMMHCA JIMYHOCTHBIX, METANpEeIMETHBIX M TPEIMETHBIX
pe3ybTaTOB OCBOCHHUS Y4EOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JOCTUTAIOTCSI B XOJ¢ OOydYeHHs XUMHUH B EIUHCTBE Y4YEOHOH W BOCIHMTATEIHHOU
JESITETLHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUNCKUMU COIIMOKYIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MTPaBUIaMU U HOPMaMHU
MOBEJICHUS U CITIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaronmxcsi.

JImaHOCTHBIC PE3yJIBTATHI OTpa)karoT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBATHCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITa ACATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHMSA:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HaydYHOMY HACJICIHMIO, ITOHMMAaHHsS 3HAUCHUS XHMHYCCKOWM HAyKd B IKH3HH
COBPEMEHHOT0  OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEpHOM uHMOpMaIuein
O TIEPEIOBBIX JIOCTHIKCHUSAX M OTKPBITHSX MHPOBOH M OTCUCCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

MIPEACTABICHUS O COLUUATBHBIX HOPMAaX M MPaBUJIAX MEKIMYHOCTHBIX OTHOILLIEHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
HCCJIEOBATENIbCKOM, TBOPUYECKOW W JPYyrUX BUAAX JESATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEbHOCTH MpPU  BBINOJHEHUH  YYEOHBIX,
MO3HABATENbHBIX 3314, BHIIOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB, CO3JJaHUH Y4eOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO M B3aUMOIOMOIIM B TIPOLECCE ITOU
y4eOHON JesTeIbHOCTH, TOTOBHOCTH OLEHMBATH CBOE MOBEACHUE U MOCTYIKH CBOUX
TOBapuIllel C MO3WLHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYCCKMX MPEJACTABICHUIA O BEIIECTBE W XHMHUYECKOH peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABISIOIIMX OCHOBY
IUI TIOHUMAaHWs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, HPEACTaBICHHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIbI, B3AMMOCBS3IX YeJI0BEKa C MPHUPOIHON CPEIoH,
O POJIM XMMHUH B MIO3HAHHH 3THX 3aKOHOMEPHOCTEIA;
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NO3HABATEJIbHBIX MOTHBOB, HAMNPABJIEHHBIX HA TOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUH, HEOOXOIUMBIX JJIs1 00BSICHEHHS HAOTIOAAEMBIX MTPOLIECCOB U SBJICHUH;

MO3HAaBaTebHOW, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHON pabOThI ¢ Y4€OHBIMH TEKCTaMH, CIIPAaBOYHON JTUTEPATypOil,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTHU;

UHTEpeca K OOYy4YeHUI0O W [O3HAHMIO, JIFOOO3HATEIIbHOCTH, TOTOBHOCTH
U CIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AESTEIBHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS O0YUYECHHS B ajbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHMUs LIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3/10pOBBII 00pa3 )KU3HU, OCO3HAHMSI OCIEICTBUN U HENPUSITUS BPEIHBIX
NPUBBIUEK (YMOTPEOJEHUS] aJKOroJis, HAapKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOJroficHUsT TIpaBUJl 0€30MacHOCTH MPU OOpalleHUH C XUMUYECKUMU BEIleCTBAMU
B OBITY U peasIbHOM KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpeca K MPAKTUYECKOMY H3ydeHHIO Tpodeccuii W Tpyaa pasjindHoOro poja,
YBaKEHHUE K TPYAy U pe3yabTaTaM TPYIAOBOM ACATEILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BHIOOpA MHIUBUAYaJIbHON
TPAEKTOPUU  MPOAODKCHHS O0pa30BaHUS C yYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YCHEIIHOM
npoheCCHOHATBHON IEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTB
aIanTUPOBAThCS B MPOPECCUOHATBHOU CPEJIe;

6) PIKOJIOrHYECKOro BOCIIMTAHMS

HKOJIOTMYECKU L€JecO00pa3HOro OTHOIIEHUS K NMPUPOAE KAaK MCTOUYHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAHMS, IOHUMaHUs IEHHOCTHU 3/I0pOBOT0 M O€3011aCHOTO
oOpaza JKM3HM, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY
U TICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHUS LIEHHOCTH COOIIOACHUS MpaBHJl 0€30MacHOro
MOBEJEHUS MpU pabOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYyallUAX, YTPOXKAIOUIUX 3/I0POBbIO
U JKU3HHU JIIOJICH;

CIIOCOOHOCTM NPUMEHATHb 3HAHMS, TOJy4yaeMble TMpU HU3YYEHUHM XHMHUH,
JUIS pELICHUs 3a7ay, CBSA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPENOM, MOBBIIECHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS II100aJBbHOTO XapaKkTepa 3KOJIOTHYECKUX
npo0JieM U MyTel UX peleHus: IOCPEeICTBOM METO0B XUMUH;

AKOJIOTMYECKOT'O MBILIJIEHUs, YMEHUS PYKOBOJACTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHHMKAaTUBHOU U COLMAJIbHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B COCTaBe METANPEAMETHBIX  PE3yJIbTATOB BBIJICIISIOT 3HAYMMBbIC
U1l (pOpMUPOBAHUST MUPOBO33PEHUSI O0IIIEHAYYHbIE TIOHSTHUS (3aKOH, TEOPHs, PUHIIUII,
runoresa, (akT, CUCTeMa, IPOIeCC, IKCIIEPUMEHT B PYroe), KOTOPhIE UCIOIb3YIOTCS
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B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHM U3 3TUX
npeIMeToB (OPMHUPOBATH TPEACTABICHHWE O LEJIOCTHOM HAydyHOM KapTUHE MHpa,
U yHUBEpcalbHble YyuyeOHbIE JeUCTBUS (IIO3HABATENIbHbIC, KOMMYHUKATHUBHBIE,
PEryJISITUBHBIE), KOTOPBIE 00ecreynBaloT dbopmupoBaHue TOTOBHOCTH
K CAaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU NeATeTbHOCTH.

ITo3HaBaTeIbHBbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBHUS
Ba3oBble Jornueckue 1eMicTBUSA:

YMEHHME HCIOJIb30BaATh MPUEMBI JIOTUUECKOTO MBIILUICHUS TIPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIAEISATh HMX XapaKTepHbIC MPU3HAKH,
YCTAaHABJIMBATh B3aMMOCBA3b C JPYTUMH TIOHSTUAMH), HCIOJb30BATh TMOHSITHUSA
U1 OOBACHEHUSI OTACJIbHBIX (DAKTOB U SIBIICHUH, BBIOMpPATh OCHOBAHUS M KPUTEPUU
U1 Kiaccu(UKaly XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIui, yCTaHABIUBAThH
MIPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH H3YUYCHHUS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHAYKTHUBHBIC, JEAYKTHBHBIC, I10 aHAJIOTMH), IPOBOJUTH BBIBOJIBI
U 3aKJIIOUCHUS;

yMEHHE TIPUMCHATH B  MpoOIecce  IO3HAHUS  TOHATHUSA  (TPEeIMETHBIC
U METaIpeaMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, UCIOIb3yEMble B XHUMHH,
peoOpa3oBbIBATh IMIMPOKO MNPUMEHSEMbIE B XHUMHUH MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUUECKast (popMyia U ypaBHEHHUE XUMHUYCCKON
peaKkIuy — MPpU PEIICHUH y4eOHO-TI03HABATEIIbHBIX 3a/1a4, C YYETOM 3THX MOJCIIBHBIX
MPEACTABJICHUN BBISBISITh U XAPaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKU H3yYaEMbIX
00BEKTOB — XHMHYECKHUX BCIICCTB M XHUMHUYSCKUX PEAKIHHA, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJIEIACTBCHHBIE CBA3W W IIPOTHBOPEUYMS B H3Yy4AEMbIX
MpOoILECCaxX U SBJICHUSX.

Ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAadeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKK€ B KaueCTBE OCHOBBI /i1 ()OPMUPOBAHHUS T'MIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpuOOpeTEeHUEe OmblTa MO IUIAHUPOBAHUIO, OPTraHU3allMd ¥  TPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIEcca, CAMOCTOSITENTEHO
MIPOTHO3UPOBATH €r0 Pe3yJIbTaT, (HOPMYIUPOBATH 0OOOIIEHHUS U BBIBOIBI IO PE3YJIbTATAM
IIPOBEJEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISTh OTYET O MPOJEIAHHOMN padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHATM3UPOBATh U MHTEPIIPETUPOBATH UH(OPMAIIUIO PA3THUYHBIX
BUJOB M (OpPM TNPEACTaBICHUSA, MOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJISIpHAsE JIUTEepaTypa XUMUYECKOTO COAEpIKaHMsI, CIIPaBOYHBIE MOCOOMS, PEeCypcChl
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYKD M HEJOCTOBEPHYIO
uHbOpMaIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOAbl W 3alpochl MpU TOHCKE U OTOOpe
uH(GOPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JUIsl BHIMIOJTHEHUS Y4EOHBIX
M TI03HABATENbHBIX 3a/lay OINPEJEICHHOrO0 THIA, MPUOOpPETEHUE OmbiTa B 00JACTH
UCIOJIb30BaHUsl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJAJICHUE
KyJIbTYPOU aKTUBHOTO UCTIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAlIbHYIO (QOpMy MpelcTaBieHUs HHPOpPMAIMU W WUIIOCTPUPOBATH
peniaemMbie 3a1a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popmMamu rpaduku
U UX KOMOUHALIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce  ydyeOHOU
U HCCIIEAOBATEIbCKON MEATENBHOCTH HH(OpPMALMIO O BIMSHUM MPOMBIIIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOJHOU CPEBI.

KoMMmyHuKaTMBHBIE YHUBepPCAJbHbIEe Y4yeOHbIE eiCTBUS:

YMEHHUE 3a/1aBaTh BOMNPOCHI (B XOA€ AMUAOora U (WiIM) JTUCKYCCHH) IO CYILIECTBY
oOcyxnaemMoi TeMbl, (OPMYJINPOBATh CBOU NPEUIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
IIPEIOKEHHOW 3a/1a4H;

OpUOOpETEeHHE OMNbITa MPE3EHTAlMM PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO
HKCIIEpUMEHTa (Ja0OpPaTOpPHOIrO ONBITA, JAOOPATOPHOH pabOThl MO HUCCIEJOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOM €O CBEPCTHHKaMHU I103HABATEIbHOU
U HCCJIEeI0BATENIbCKON JIEATENbHOCTH MIPU PELICHUH BO3HUKAIOIIUX POOJIEM Ha OCHOBE
ydeTa OoOlUX WHTEPECOB M COTVIACOBAHUS TMO3ULIUN (00CYXJeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE HITYPMBbD», KOOPJAWHALUS COBMECTHBIX JIEWCTBHI, ONIPENEICHUE KPUTEPUEB
0 OLIEHKE KAYECTBA BBIMIOJHEHHOMN paOOThI U APYTHE);

PeryisiTuBHBbIC YHHBEPCAJbHbIEC Y4eOHbIEe NeHCTBUA:

YMEHHUE CaMOCTOSTEIbHO OMNPEACNSITh LEIU JESITEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBJISAITh, KOHTPOJMUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BBHIOMpATh Haunbosee 3PdeKTUBHBIE CMOCOOBI pelIeHUs] Yy4eOHBIX
M TO3HaBaTEJNbHBIX 33]a4, CaMOCTOATEIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIN aJITOPUTM JIEUCTBUM MPU BBINOJHEHUH 3aJaHUNW C YYETOM ITOJTYyYECHUS
HOBBIX 3HaHUN 00 HW3y4aeMbIX OOBEKTaX — BEMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM 1EIU, YMEHHE HCIOJIb30BaATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaracMble B YCJIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pPEe3yNbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJCPKAHUS,
YCTaHOBJICHHOTO JTaHHOM (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OoOy4JaroIMMUCsl HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI JCUCTBUH, CeNU(pUISCKUe
JUTSL TIPEMETHOW o0yiacTu «XUMUSD», BUABI ACATEIHHOCTA MO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAIUN, IPEOOPA30BAHUIO U MMPUMEHEHUIO B PA3IUYHBIX YICOHBIX
Y HOBBIX CHUTYaIlHsX.

17



K xonmy oOydyenuss B 8 kuacce y oOyuaromerocss OyayT chopmupoBaHbI
CJIEIyIOIIME PEAMETHBIE PE3YJIbTAThI 10 XUMUU:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TMOHSATHUH: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOHAS
U HEOJHOpOJHAs), BaJEHTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJICKYJIIpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa
B COCAUMHEHUHU, MOJISIpHbIA 00bEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakius, Kiaccuurarus
pEeaKlMii: peakMi COCINHEHUs, PEAKIIMHU PA3JIOKEHUS, PEaKIIMU 3aMEILEHUs, PeaKkIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TETIOBOM 3 (EeKT peakiuu, sapo aroma,
ANEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTallb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAs M HENOJISIpHAsT KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHMOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN U IPUMEHSTH 3TH
TIOHSITUS TIPU OTNMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsi COCTaBJIEHUS (OpMyJd BELIECTB
Y YPAaBHEHUN XUMUYECKHUX PEAKIINM;

OTIpeIeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTCIICHb
OKHCJICHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB
K OINpEIEICHHOMY KJacCy COEIMHEHUW 1o ¢GopmysiaM, BHJI XUMHYECKOW CBS3HU
(KoBaJIeHTHas M MIOHHAs) B HEOPTraHUYECKUX COCANHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona J[.11. MenaeneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKMX JJIEMEHTOB OT HX
nonoxeHnuss B llepuoanyeckodl cucTemMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOTaJIpo; OMUCHIBATH
M XapakTepuszoBarh TaOmuunyio ¢opmy Ilepuogudeckoil cHUCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas mnoArpymma (A-rpynma)y U «moOouyHas
noarpynmna (b-rpymnma)», Mamble W OOJBIIME TEPHOJBI, COOTHOCHTH 00O03HAYCHHS,
KOTOopele uMeroTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa» C YMCIOBBIMH XAPAKTEPUCTUKAMHU CTPOECHHUS aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsll siipa, 00llee YKCIO JIEKTPOHOB U pacIpesielieHue UX IO
AJIIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBATh  XMUMHYECKUE  DJIEMEHThI, HEOpraHWYecKue BEUIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYACTBYIOLIMX B PpEAKIMU BEILECTB,
o TerioBomMy 3 dexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEpXkAash  ONMUCAaHWE MpPUMEpPaMH  MOJIEKYJSAPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3TUYHBIX YCIOBUSX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XHUMHUYECKOrO 3JeMEHTa Mo (popMyJie COCAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE ONEPALIMHN MBICIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IeHNe, CUCTEeMAaTH3alluI0, KJIACCU(PUKAILINIO, BBIABICHHE MPUUYMHHO-
CIEJCTBEHHBIX CBS3CH — I M3YYCHUS CBOMCTB BELIECTB M XHMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHHUE,
AKCIEPUMEHT (PeaibHbII U MBICIICHHBIN);

CJIeI0BaTh NPABWIAM IIOJIb30BAHUS XUMHUYECKOM MOCYyAOH M J1ab0paTOpHBIM
o0oOpyJ0OBaHMEM, a TakXKe MpaBWiaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB I10 MOTYYSHHUIO
U COOMpaHMIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa U KHUCIOPOJ]a), MPUTOTOBICHUIO
PacTBOPOB C OMPEAECICHHOW MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOAUTH XUMHYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH
Y KHUCJIOT C MIOMOIIIbIO MHANKATOPOB (JTakMyc, peHondTanenH, METUIOpaHX U IPYTHUe).

K xonmy oOyuenuss B 9 kjacce y oOyuwaromierocss OynyT chopmMupoBaHbl
CIIeYIONTHE TIPEAMETHBIC PE3YJIBTATHI IO XUMUMU:

PaCKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHSATUN: XUMHUUECKUHN DJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIEHOCTh, CTEMEHb OKHCICHUS, XUMHUYECKas pEeaKiusd, XUMHYeCKas
CBSI3b, TETUIOBOM 3 (HEKT peakiuu, MOJb, MOJSPHBI 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEIJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JUCCOIMAIMSA, PEaKIMu HMOHHOTO OOMEHa,
KaTaunm3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe ¥ HEOOpaTUMBIE pPEaKIUH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU, OKHCIUTETh, BOCCTAHOBUTEIh, OKHCIICHUE
U BOCCTAHOBJICHHE, aJUTOTPOMHs, aM(pOTEPHOCTh, XUMHUYECKass CBSI3b (KOBAJICHTHAS,
HMOHHAs, METATMYCCKAs), KPUCTAIUTMYECKAs PEIIeTKa, KOPPO3Ws METaUIOB, CIUIABBI,
CKOPOCTb XHMMHYECKOM peaklMu, MpeaenbHo nomnycrumas KoHueHtpamusa [IJIK
BELIECTBA;

WJUTFOCTPHPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKHUX MMOHATUNA W TIPUMEHSITH OTH
TIOHSITUS TIPY OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJIh30BAaTh XWMHUUYECKYIO CHMBOJIUKY JUIsI COCTaBJiCHHS (OpMyIN BEIIECTB
Y YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

OTpeNeNniaTh BaJCHTHOCTh M CTCICHb OKHCJICHUS XHUMHYECKHUX JJICMEHTOB
B COCIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTHh BEIIECTB K OMPEACIIEHHOMY
KJIacCy coeauHeHud mo dopmynaMm, BUJI XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
MeTaJuIhuecKasi) B HEOPTaHMYECKHX COCAMHCHHSIX, 3apsA]l HOHA 10 XUMHYECKOU
dbopmyse, XapakTep cpelbl B BOJHBIX PAaCTBOPaX HEOPTAHMUYCCKHX COCIUHEHUH, THUII
KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BEIIECTRA,;

pacKpbIBaTh CMBICJI [Tepunoanueckoro 3aKOHa J.N. MenneneeBa
Y JICMOHCTPHUPOBATh €r0 MMOHMMAHKE: OIMCHIBATh U XapaKTEPHU30BaTh TaOJUIHYIO (hOopMy
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[lepuonnueckoid cUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3iuyarh MOHSATUS «TJIaBHAs
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», mansie u Oonbliue
NepUoAbl, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPHOAUMYECKON TaOIuIe,
C YHCIIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB
U 3apsij siipa, 0011ee YUCIo AIEKTPOHOB U paclpeAesieHUE UX 0 AJICKTPOHHBIM CIO0SAM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB JIEMEHTOB M UX COSIUHEHUN
B [Ipe/eIax MaJbIX NEPHUOAOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKUE  DJIEMEHTHI, HEOPraHUYeCKHWEe  BEIIEeCTBA,
XUMUYECKHE peakUuH (M0 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB,
10 TETI0OBOMY 3P (PEKTY, IO U3MEHEHUIO CTETICHEN OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBATH) O0IIKE U ClieNUPUUECKUe XMUMUYECKHE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPXkIasi OMHCAHUE MPUMEPAMU MOJEKYJISPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHUS HJIEKTPOIUTHYECKON TUCCOIMAIMU KHUCIOT, IIeIoYen
U COJIEH, MOJHbIE U COKpAICHHbIE YPAaBHEHHs PEAKLU MOHHOrO OOMEHa, ypaBHEHUS
peaKunii, IOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEK/y BEIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEaKIHii;

MIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSIX;

BBIUMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (opMysie COCAUHEHUS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUY;

coOno/IaTh TpaBujia TOJB30BaHHUS XUMHUYECKOW TMOCyl0H U J1abopaTopHBIM
o0opylnoBaHUEM, a TaKXe IpaBuja OOpallleHUuss C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITTOJIHEHHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOIYYEHHUIO
¥ cOOMpaHUIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, TOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IMYHBIX
BEILIECTB: PACMO3HABATh ONBITHBIM NYTeM XJOPUAOPOMHA-, HWOAMI-, KapOoHaT-,
docdar-, cunukar-, cyiabhar-, TMAPOKCUI-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, O0O0O00IIeHHe, CHUCTEeMaTU3allii0, BBISIBICHUE TMPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUJII U3Y4YEHHUsS CBOMCTB BEIIECTB M XWMHUYECKUX PEAKUUM, €CTECTBEHHO-
Hay4YHbIE METO/Ibl IO3HAHUS — HAOJI0IeHHE, U3MEPEHNE, MOJCIUPOBAHHE, IKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIH).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
0 OJINYECTBO CHOBHBIC BU/IbI ICATEIILHOCTH
N K O
pa3/iesioB U TEM Coneprxanne o0ydeHuUs
/1 4acoB oOyJaronuxcs

y4eOHOT0 npeameTa

HepBOHa‘laﬂbeIe XHMHUYECCKHUE NIOHATHUA

1.1 | Xumus — BakHas 5
o0JacTb
€CTECTBO3HAHMS
Y IPAKTUYECKOU
NEeATENbHOCTH
YeJIoBeKa

[Ipenmer xumuun. Posib XuMuH B )KU3HU
YyesioBeKa. XUMUs B CUCTEME HayK.

Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIIECTB. ArperaTHOE COCTOSTHUE
BeniecTB. [ToHATHE 0 METO1aX TO3HAHUS
B XUMHUH. YUHCTHIC BEIIECTBA U CMECH.
CriocoOnbI pa3iesieHus CMECeH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C npaBujiaMu pabOThI B 1a0opaTopuu

U IpUeMaMH 00palleHus ¢
1ab0paTopHBIM 000PYTIOBAHUEM.
dusnveckre CBOKMCTBa 00Pa3IOB
HEOPTaHUYECKUX BEIIECTB — METAJIOB

1 HEMETaJIJIOB.

Crnioco0sI pazzieneHus cMeceit
(bunpTpOBaHKE, BEIIAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadust).

PackpbIBaTh CMBICII N3y4aeMbIX MOHSTH.
PackpsIBaTh poib XUMHUM B IPUPO/IE

Y )KM3HU YEJI0BEKA, €€ CBSA3b C IPYTUMU
HayKaMH.

Pa3nuyath yncThIC BElleCTBA U CMECH,
OJHOPOJIHBIE Y HEOJHOPOJAHBIE CMECH.
Paznnyate pu3nyeckue 1 XUMHUYECKHE
SIBJICHUS.

CnenoBath aaropuTMaMm UCHOJIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOII0JICHUS U DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

IIPU MPOBEJICHUH JIEMOHCTPALIUI

¥ TaOOPATOPHBIX OIBITOB MO U3YUCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeJICHUs] CMECEH BEILIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IpU pa3AeieHuU cMecel (Ha mpumepe
OYMCTKHU TTOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimol.:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuyenue crnocoO0B pa3iesieHus cMecei
(C TOMOIIIBIO MarHUTA).

IIpakmuuecxkue pabomol:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
Y IIPUEMBI 00palleHus ¢ J1adopaToOpHbIM
000pYIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOU COJIN)

IpaKTHYeCcKoi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBITTOJIHEHU U TPAKTUUECKON

pabotsr Ne 1.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
U XUMHYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHECHUH.

OnpenensiTe NpU3HAKU XUMHUYECKUX
peakIuii, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKHX SIBJICHUI C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHSI.
KnaccudunmupoBaTs XuMHUECKHE
peakuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yrouxcs
BEIIECTB).

Cocrainsath GOpMyIIbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEECIISITh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl o ¢hopmynam XUMHYECKUX
COEIUHCHUM.

Du3NYEeCKUe U XUMUYECKUE SIBJIICHUS.
XuMUYecKasi peakiys U €€ MpU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusnueckue sapiaeHus (TIaBIeHUe BOCKa,
TasiHUE JibJla, PACTUPAHKE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XUMUYECKHE IBJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJMIbI MU METia

C COJISIHOM KHUCIJIOTOM).

HabGnronenue mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHMSIX XUMUYECKUX PEaKIUH.
HaGnronaTe 1 onrchiBaTh 0ObEKTHI

IIPU [IPOBEICHUH JIEMOHCTpALHil

1 1a00PATOPHBIX OIBITOB.

IIpoBoauTh BeIYMCIEHUS IO (POpMyIIaM
XUMUYECKUX COETMHEHHUI U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHM.

IIpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
HaOJII0IeHNE, MOIETUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENLHOMN 1EATEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpauBath pa3BepHyThIe TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha MHGOPMAIIHMIO U3 yUeOHUKA

U CIIPABOYHBIX MaTEpUajoB, IPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUN (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, MOIyYeHUE
U pasnoxkenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
xeiesa ¢ pactBopom cos meau (I1).
OMnbITHI, WTIOCTPUPYIOLINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3panue Moenei MOJIeKyJl
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuM, NpOKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue u onrcanyue npu3HakoB
MPOTEKAHUS XUMHUYECCKUX PEaAKITHHA
pa3HBIX THIIOB.

Buvruucnenua:

OTHOCHUTEJILHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl

BEIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MaCCOBOM JIOJIU XMMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCE
PCarcHTOB WJIH IIPOAYKTOB PCAKIINHN

Hroro no pazgeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
Ilonstue
00 okcHgax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJabopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAsE MO (DUKALIMS KUCIOPOa.
TennoBoi 3QheKT XUMHUUECKOU peaKIuH,
TEPMOXUMHUUYECKUE YPABHEHHUS, IK30-

Y SHJIOTEPMUYECKHUE peakinuu. TOMInBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeiesieHrue CoIepKaHus
KHCIIOPOJIa B BO3/IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMHYECKYHO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T
MOJIyYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBaTh PEaKIIUy TOPCHHUSI

U MEJJICHHOTO OKHUCIICHUS.
OOBICHATD CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arps3HCHUEM
BO3/yXa.

Crnenosath mpaBusiam 6€30macHOM
paboThI B TabopaTopuu

IIPY UCTIOIB30BAHUH XUMHUYECKON
TIOCY/IbI U 000PYTIOBAHHUS, & TAKKE
npaBuiaM 0OpalleHusl ¢ TOPIOYUMU
BEITICCTBAMH.

[InanupoBaTh U OCYIIECTBISTh
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U ITPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiieHHe ¢ 00pa3iiaMu OKCUIOB

Y OIHCAHUE X CBOMCTB.
llpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOPOAA U
030HA Ha OCHOBAHMY aTOMHOW MAaCCBI
XUMHUYECKOT0 AJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIuil

Ha MPAKTUKE XUMHYECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HA0JIIOIEHUS,
JieaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00paTOPHBIX ONBITOB U IPAKTUYECKON
paboTHI.

BbIuucasATh KOJTMYECTBO BEIIECTBA,
o0BeM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpauBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MHGOPMAIIHMIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BeniecTBo. Haxoxienue Bogopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyyeHus. KucimoTsl u comnu.
Mounsipublii 00beM ra3oB. PacueTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU OHATHUSA IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3ruecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
IPUMEHEHUE.

Cobupats pubOp AJIs MOTYUEHUS
BOAOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOpOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

No 4. Tlonmyuenue u cobupanuie BoJI0po/ia,
V3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

o0beMa, KOJIMYeCTBa BEIlleCTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
Briuucaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBoAUTH pacyeThl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a00OpaTOpUU

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
00OpallleHHsI ¢ TOPIOYUMU BeIlleCTBaMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMECHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIIe

2.3

Bopa. PacTBopsl.
IloagTue
00 OCHOBaHUAX

dusnueckue cBoiicTBa Boabl. Boma kak
pacTBOpUTETb. XUMHUYECKHUE CBOKMCTBA
BOJIbI.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONTUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoOBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B KU3HHU YesioBeka. KpyroBopoT Bo bl
B IIpUpPO/IEC. 3arpsi3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

HaceimenHbie 1 HEHACHIIICHHBIE
pacTBOpPBI. PacTBOpUMOCTH BEIIECTB
B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHue BEIECTB ¢ pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BobI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanne ocobeHHOCTEN
pPacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

No 5. IIpuroroBiieHME PaCTBOPOB

C OIPEJICIICHHON MacCOBOU J0JIEMN

XapakTepu3oBaTh GU3NIECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPHUTEINS B IPUPOJIHBIX
nporeccax.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH SKOJOTHIECKHIX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJBI
OT MIPUMECE, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKEe XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOJII0IEHUS,
JIeNIaTh BBIBOJIBI 10 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OpATOPUH MPU
UCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyI0BaHUS.

[TpoBOAKUTH BEIUMCICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBas J0JIsl BEIIeCTBA

B pacTBOpEY.

BricTpanBath pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU
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PaCTBOPEHHOT'O BEIIECTBA.
Buviyucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha UH(pOpMaIHIO U3 yUIeOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHMYCCKHUX
COCTUHEHUN

11

Knaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytoiiue (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Homenknatypa okcnioB. dusnueckue
Y XUMUYECKUE CBOWCTBA OKCHUJIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanus ocHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHMSL.
Homenknatypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[lonyueHne oCHOBaHU.

Kucnotsl. Knaccudukanus KUcior.
Howmenknarypa kucnor. @uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHkiatypa coneil.
DU3NIECKUE U XUMUYECKUE CBOMCTBA
conen. [lomyuenue cosei.
['eHeTnueckas CBs3b MEXK]y KJIaCCaMHU
HEOPraHWYECKUX COCTMHEHUMN.

Knaccudunuposats nuzydaemole
BEIIECTBA M0 COCTAaBY U CBOMCTBAM.
CocTtaBasTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKIYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIINX XMMUYECKUX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisTh MOJIEKYJISIPHBIC YPAaBHEHUS
pEeaKLUMM, UIUTIOCTPUPYIOLINX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJIYYCHHS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPKJAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEXTy HUMHU.
[Tpon3BOANTH BEIYHMCIICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEICHUH
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OnBITHI, HIUTFOCTPUPYIOLIUE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C MTOMOIIBIO UHIUKATOPOB.
N3yueHnne B3anMOIEUCTBUS KUCIIOT

C METaJJIaMH, PEAKINIl HEUTpaIN3aluu.
B3anmoneiicTBre pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM meau (II).
[Tony4yeHne HepaCTBOPUMBIX OCHOBAHHUH.
BeITecHEHNE OJHOTO MeTaIa IPyruM
13 pacTBOpA COJIH.

lIpakmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaTBHBIX
3a7a4 1o reMe «BaxxHenmme knaccol
HEOPTaHUYECKUX COCTUHEHUIY.
Buviuucnenus:

10 YPaBHEHUSAM XMMHUUYECKOW PEAKIINH:
KOJIMYECTBA BEUIECTBA, 00bEMa, MACCHI
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00beMy, Macce peareHToOB

WJIY IPOJYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CanenoBath paBuiiaM 0€301aCHON
paboTsl B 1abopaTopuun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BepHyThle TUCHMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

U CTIIPABOYHBIX MaTEpUajoB, TPaAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM OHATUWHBIN
anmnapar Kypca XUMHUU

Wroro no pazgeny:
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IHepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Tepunognueckuii
3aKOH

u [lepuoanyeckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

J1. 1. Menneneena.

Crpoenne atoma

7

[lepBble MOMBITKU KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMEeHTOB. [loHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIC OKCUIBI U THAPOKCHU/IBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
sanemenToB [[.1. Menaeneena. [lepronabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPHOIa
Y TPYIIIbI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JIEMEHTa

I10 €70 NOJIOKEHUIO B [lepuoanyeckoit
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnucheIBaTh CTPOSHUE TAOHIIBI
«llepuonueckas cuicteMa XUMHYECKHUX
anemeHToB .M. MenneneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
MIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpalnii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3UYECKUN CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Iepnoanueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIPE/IeNIaX MaJbIX MEPHUOJIOB U ITIABHBIX
MNOATPYIII C YYETOM CTPOEHUS HX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOWMCTB IO IpynIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenaeneeB — yuyeHbIn
Y TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A TMHKA

C pacTBOpAaMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Tabmuna «llepuonuueckas cuctema
XAMHUYECKUX IJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HH(OpPMaLIKIO U3 YUYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKHCIINTENBHO-
BOCCTaHOBHUTEJIbHBIC
peakuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okuciaeHust. OKUCINTEIbHO-
BOCCTaHOBUTENbHbBIE peakiuu. [Tponieccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKON CBSI3U

B COCIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKHUH IKCIIEPUMEHT: U3yUEHUE
00pasIioB BEIIECTB METAJIIIOB

Y HEMETAIIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIsl cocTaBlieHUs (hOpMyJT BEIIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
Ornpenensite CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
¥ COCTaBJIAITH (OPMYITBI OMHAPHBIX
COCIUHEHMH I10 CTETICHN OKUCIICHUS
aTOMOB XHMHUYECKHUX DJICMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTaHOBUTEIIb. PaccTaBisaTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HabaronaTh XUMHYECKHUE OTBITHI

10 TJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBO/IBL.

Ucnonw3oBate UKT niist co3ganus
MOJIEJICH, MOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIC THChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBoO
YacoB

Copeprxanne o0yueHus

OCHOBHBIE BUIBI A€ATEILHOCTH
oOy4Jaronuxcs

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

1.1

[ToBTOpEHUE

U yriayOJeHue
3HAHUI OCHOBHBIX
pa3zienoB Kypca

8 kmacca

5

[lepnonnueckuii 3akoH. Ileproanueckas
CHCTEMa XMMHYECKHUX JIEMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaIbIIUI U UX
COCIMHCHUH B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. TUIIBI KPUCTATUTMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIUINYECKOU
PEIIETKU U BUIA XMMUYECKON CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCJIMHECHMH, TeHETUYECKasl CBI3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMHYECKHUE DJIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBLUS
T10 UX TOJIOKEHUIO B [lepronnueckou
cucteme /1. 1. Menpaeneena.
KiaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIICCTBA U3YUYCHHBIX
KJIaCCOB.

OnuceIBaTh OOIINE XUMHYECKUE
CBOMCTBA BENIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUAX
pPEAKLINH.

OnpenensTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAJUIMYECKOM PEIIETKH
BEILIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHNKA

Y CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuueckuii IKCnEePUMEHM
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUTMYECKUX PEMICTOK
HEOPTaHWYECKUX BEIIEeCTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanus XuMU4ecKux peaxkiui
0 Pa3IUYHBIM MIPU3HAKAM (I10 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTy,

10 U3MEHEHUIO CTETICHEW OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTajmn3aropa). IK30-

M SHJ0TEPMHUYECKHE PEAKIINH,
TEPMOXHUMUYECKHUE YPABHECHUS.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakuuu. [TonsiTue 06 06paTUMbIX

¥ HEOOPaTUMBIX XUMHUYECKHUX PEAKITHIX.
[ToHsATHE O TOMOTCHHBIX M TE€TEPOTECHHBIX
peakiusx. [londarue o karaimse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMHYECKOHN pEaKkiiy 1 MOJIO’KEHUE
XUMHUYECKOTO paBHOBECHSI.
OKHCTUTETEHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHITHI
Y IPUMEHSTh 3TU MMOHATHUS IPU ONUCAHUU
CBOMCTB BEILIECTB U UX NPEBPAILLCHUN.
KnaccudunupoBats XuMu4ecKue
pEeaKIuu MO0 pa3InYHbIM IIPU3HAKAM.
YcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKkuu OT Pa3InYHbIX
(dhakTOpoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAILICHUIM
B Pa3JIMYHBIX YCIOBUSX.

OnpenensaTh OKUCIUTENb

1 BocctaHoBuTens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
pEaKIIMH.

[Tpon3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYyacTBoBaTh B COBMECTHOM paboTe

B MIape WM TpymIle.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTU CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (AKTOPOB.

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIIECTBA, 00BEMA U MAaCChI
pEeareHTOB WY MPOAYKTOB IO
YpaBHEHUSIM XUMUYECKUX PeaKui

1 YCTHBIE€ OTBETHI C ONTOPOit

Ha HH(GOPMAIUIO U3 yueOHIKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XUMuu

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAIIHS.
XUMHAYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JUCCOLUALINU. DIIEKTPOIUTHI

Y HERJIEKTPOJINThI. KaTHOHBI, aHUOHBL.
MexaHu3M AUCCOUUAIMN BEIIECTB

C pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenenp aucconnanuu. CuiabHbIe
U ci1abble AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackppiBaTh CMBICI M3y4aeMbIX IIOHATUH,
a TAKK€ CMBICJI TEOPUHU
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBIICHATH TPUYUHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTHI.

CocTtaBisaTh ypaBHEHUS JUCCOIMAIIIU
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MIPOTEKaHUs pEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIOT,
OCHOBAHUU U COJIEU B CBETE
MpeICTaBICHU 00 EKTPOTUTHUECKON
nucconuanuu. KauecTBeHHbIE peaKinu
Ha noHbl. [lonsiTHE O THApPOIU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3JIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IIpoLecca
JTUCCOLIAALINY KUCIIOT, IIeJI0Yei

U coJield (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOIIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacrio3naBanue HEOpPraHMYECKUX
BEILIECTB C MOMOUIbIO0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopnuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakiMi HOHHOTO OOMEHAa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJIEJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).

KHUCJIOT, IIEJI0YEH 1 COJICH, MOJIHbBIC

Y COKpAIlICHHbIC MOHHBIE YPABHEHHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpaTKHE NOHHBIEC YPABHEHHUS POCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH AIEKTPOJIUTHIECKON
JIMCCOLHALINY; IOJTBEPKIAaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUAX PEAKIINM.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4H

10 TEME.

[InaHupOBaTH U OCYIIECTBIATh

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUN
71a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopun

P UCTIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYI0BAHUSI.

[1poBOAUTE BEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ilpakmuuecxasn paboma:

Ne 1. Pemienue skcriepuMeHTATbHBIX
3ajJa4 o TeMe.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIIil

B IIap€ WJIU TPYIIIIE.

BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OopMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAaLIUY, B TOM YHUCIIE
NuTepuera

Uroro no pazaeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | O6mas
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMECHTOB
VIIA-rpynmnsi.
I"amorensl

OO0m1as xapakKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue 1 pu3nuecKrue CBOCTBa
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
Xnoposonopoa. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, IMOJTYyYCHHE,
npuMeHeHue. Jlercterue xiaopa

U XJIOPOBOJIOPO/ia HAa OPTraHU3M
yeJioBeKa. BaxkHeunme XJI0puibl U UX
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroue Gpuanyeckue

Y XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MCHCHHUH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUS X
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0Pa)
U CJIOKHBIX BEIECTB (XJIOPOBOJOPO/A,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensaTs XJIOpUI-UOHBI B pacTBOPE.
[1manupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOCHHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(raJoreHu10B).

JlabopamopHmwiii onvim:

N3ydeHue CBOMCTB COJISTHOW KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

lIpaxmuueckas paboma

Ne 2: TlomyyeHue COJITHOM KHCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

IKCIIEPUMEHTA TIPU TIPOBEICHUM
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIH30BAHUN XUMUYECKON
HOCYyIbl U 000PYJOBAHUSI.

BricTpanBath pa3BepHyTHIC THCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIHMIO U3 yUYeOHUKA
¥ CIIPAaBOYHBIX MAaTEpPUaAJIOB, TPAMOTHO

HCTIOJIb30BAaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

2.2

Oo6mmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCIMHEHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPO/Ia U CEPHI.
AJI0TpOIIHBIC MOU(DUKALIMY KUCIOpOAa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE
1 XUMHYECKUE CBOMCTRBA.

OKcubl Cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

CepHas kucnoTa, pusnyeckue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHNHN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUH
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHHUE
B IIPUPO/IE U )KU3HU YEJIOBEKA.
Onpenenats HATUYUE CYJIb(PaT-NOHOB
B pacTBOpeE.

OOBICHATH CYLUTHOCTb HKOJIOTMUECKUX
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MIPEACTABUTEIS KJIACCA KUCIIOT

U crieruduaeckue). XMMUIECKHEe
peakuuu, Jexxame B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHus
cepHoil kuciotsl. [Ipumenenune. Conun
CEpPHOM KUCJIOTHI, KAUECTBEHHAS PEAKIUs
Ha CyJib(aT-HOoH.

HaxosieHue cepsl U €€ COeIMHEHNN

B IIpUpoJie. XUMHYECKOE 3arpsI3HEHNE
OKPYKAIOILEH Cpeabl COETMHEHUSIMU
cepbl (KUCIOTHBIE 10K IH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
IpeIOTBPALLECHUSI.

Xumuueckuii IKCNEPpUMeHm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3LiaMu Cephl U ee
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydenne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeaeHmne kaueCTBEHHON peaKIuu Ha
cynb(haT-uoH U HAOIIOACHHE MPU3HAKa
€€ MPOTEKaHUs

npo0JieM, CBA3aHHBIX C TepepadoTKOM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOAEHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HoCyZbl U 000PY10OBaHUS.

[Tpon3BOANTE BEIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITepuonnyeckyro CUCTEMY XMMHUYECKHUX
sanemenToB [I. 1. MenneneeBa, Tadmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUN AL
HaIpsHKEHUN METaIIOB).

Hcnonb30BaTh NP BHIMOIHEHUT
yueOHBIX 3aJJaHUi U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATEIHbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHBIE
Martepuaibl, pecypcbl IHTepHeTa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3ot, hocdop u ux
COEMHEHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynibl. OcCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJIE,
bu3nUecKre U XUMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conmn aMmMOHUSI, UX PU3NYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THasi KUCJIO0TA, €€ MOJTyYEHHE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTRA
(oOuue Kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbs3oBaHrue HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XUMHUYECKOE 3arps3HeHUE
OKPYKarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE JOK/IHU, 3arPSI3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
docdop, aIoTporHbIe MOAUGUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u gochopnas kucnora, pusnueckre

OOBACHITH 00IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpynnel v uX COEJUHEHHUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh PU3HUECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYUECHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

W )KM3HU YEJIOBEKa.

Onpenensatb HOHBI aMMOHHUS U pocdat-
HWOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh IKOJIOTHYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKPYKAIOIIIEH CpeJIE.

[TmaHUpOBaTH M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CnepnoBathb npaBuiamM 0e30macHOU
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Y XMMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonp3oBanue GpocdaToB B KAYECTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCTBaMu a30Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
MCII0JIb30BaHUE BUCOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumMoencTBrue KOHIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTHI C MEJIbIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi:
[IpoBeneHne kaueCTBEHHBIX PEAKIINil
Ha MOH aMMoHus U pocdar-noH,

Y U3y4YeHHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: TTomyuenrne ammMuaxa, u3ydeHue
€ro CBOMCTB.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

paboThl B 1aboparopun

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
[Tpon3BOANTE BEIUUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcnonp30BaTh IpU BBITOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI Y4COHHKA,
CIPaBOYHBIC MaTEPUAITBI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUH PSIZT
HaIpsHKEHUI METaIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon

Y KPEMHHM, U X
COCIMHEHMS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYTronbHasg KUCIOTa U €€ COJIH, UX
bu3nUecKre U XUMUIECKHE CBOWCTBA,
MOJTy4eHUE U MMPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-
noHbI. Micnonb3oBaHue KapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35MCTBE.
[TepBoHauaNbHBIC TTOHSITHS

00 OpraHNYeCcKuX BEIIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh PU3HUECKUE

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIepoja U KPEMHHUS U UX
COeIMHEHUN (OKCHUJIOB YIJIEPO/Ia,
YrOJIbHOM KHCIIOTHI, KapOOHATOB, OKCUIA
KpEMHUS1, KPDEMHUEBOI KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X IMMOJTYYEHUS,
PUMEHEHUE U 3HAaU€HUE B IPUPOJIE

Y J)KM3HH YeJI0BEKa.

OOBACHATD MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHE BElLECTBa — CBOMCTBA
— TPUMEHEHUE — Ha IIpuMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
Omnpenensitb KapOOHAT- U CUJIMKAT-UOHbI
B pacTBOpE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBA3aHHBIX C HAX0XKACHUEM
YIJIEKMCIIOTO Ia3a B OKPYKArOIIEH
cpeze.

[TonTBepKaaTh 0OCOOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB PUMEpaMH
NPOCTBIX COEAMHEHUI (METaH, TaH,
ATUJIEH, alleTUJIEH, 3TAHOJ, TIIUIEPHH,
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STUJIECH, alleTUIICH, 9TaHO, TITUIEPHH,
YKCyCHAasi KHCIIOTA).

[IpupogHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: JKUpax, OeNKax, yriieBojaax —
Y UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPraHUYECKHUX
Y HEOPTraHUYECKUX COCIUHEHUN.
Kpemnuit, ero ¢pusznueckue

Y XMMUYECKUE CBOMCTBA, MOJIyYEHHUE

u npuMeHeHne. CoeIMHEHUS] KPEMHHUS

B nipupoje. OO1ue npecTaBieHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

Cunukarsl, X UCTIOJIb30BAHKE B OBITY,
MEAMIIUHE, TPOMBIIUIEHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJIO, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiemsl 6e30macHOTrO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIMYECKUX PELLIETOK

YKCYCHasl KACIIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCITMHEHU yTiiepoaa
Y OPraHUYECKUX BELIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

U yTJI€BO/IOB B PYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB IPUPOIHBIX
HMCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U POMBILIUIEHHOCTH.
[IpoBOANTE BBIUKCIICHHS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[InaHupOBATH U OCYIIECTBIATh

Ha MMPAKTUKE XUMHYECKUE
HKCIIEPUMEHTBI, MPOBOIUTH HA0IIIOIEHUS,
JIeTIaTh BBIBO/JIBI IO pe3yJibTaTam
HKCIIEPUMEHTA ITPU IPOBEIECHUN
71a00PATOPHBIX OIMBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
NocyzAbl ¥ 000pYyIOBaHUS.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepuognueckyro cucTeEMy XMMUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U

44



anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C IPOTYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuabl: cuIMKaTHAs
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKYJI OPraHUYECKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3Y4YECHHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHye KayeCTBEHHBIX PEaKIUil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YEHUE PU3HAKOB UX

IPOTEKAHUS.

Ipakxmuuecxue pabomul:

Ne 4, TTony4ueHue yriaekucIioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 no TeMe «BaxHenmme HeMeTauibl
U UX COCAUHEHUS.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKlui

U cOJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUI METAIIOB)

Uroro no pazaeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO0111e cBOMCTBa
METAJIJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHH HX
nosioxkenus B [leprogudeckoii cucteme
XHMHYECKUX DJIEMEHTOB

J.1. MeHneneeBa u CTpOCHUS] aTOMOB.
Ctpoenue meTtamioB. Metauindeckas
CBSI3b U METaJUIMYECKas
KpUCTaJUIMYeCcKas pelieTKa.
DJIEKTPOXUMHUYECKUH Pl HAIPSHKECHUM
MeTauioB. OU3NYECKHE U XUMUYECKHE
cBoMcTBa MeTalIoB. OOIIHME CrIOCOObI
noiaydyeHusa metaios. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CITOCOOBI 3aIUTHI KX OT KOPPO3UH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY

U TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3upl METAIIOB U CILIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJJIOB (BO3MOHO UCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimol.
O3HakoMJIeHHE C 00pa3liaMi METAJLJIOB
Y CIUIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSITH OTH TOHSATHS TIPU OMMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METAJIJIOB M UX COCIMHEHUH C yIeTOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
TIOJTYYCHHS] METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJLIOB
OT KOPPO3UH.

Crnenosathb mpaBuiiam 6€30MacHOM
paboThI B 1abopaTopuu

IIPY UCTIOJIE30BAaHUU XUMUICCKOM
NoCyibl U 000PYy0BaHUS.
[Tpon3BOANTH BEIYHMCIICHUS

110 YPaBHCHUSAM XUMHUYCCKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WU TpyIIIE.

Hcnonb30BaTh IpH BHIMOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThl YUYCOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPABHECHUSIM XUMHYECKUX PEAKIIUN,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPaBOYHBIE MATEPHUAIIBI
(ITepuoanyeckyro CUCTEMY XUMUYECKUX
anemenToB [. . MeHnneneeBa, Tabauiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DIIEKTPOXUMHUYECKHUM P
HaIpPsHKEHUI METaJIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COeIMHECHUS

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemenToB /.M. MeHpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupojae. Puznvecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 Kauust). OKCUJIBI U TUIPOKCUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJJIOB U UX COCJTMHECHUH.
[[{enoyno3eMeNbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUJPOKCHU, COJTHN). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUIA: OJIOKEHHE
B llepnonnueckon cucreme

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U X COEIMHEHU B rpyInax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XUMHUYECKHUE CBOMCTBA IMPOCTHIX
BEILECTB METAJUIOB U UX COCIUHEHUN
(OKCHI0B, TUAPOKCHUIOB, COJIEH),
CIOCOOBI UX TIOJIyYEeHHSI, TPUMEHEHUE

Y 3HAUYECHUE B MIPUPOJIE U KU3HU
YeJI0BeKa.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEILECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEUIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJbIIWs, ATIOMUHMS, IUHKA, xerne3a (11)
u xene3a (III), menn (II).

Jloka3siBaTh aM(POTEpHBIN XapaKTep
OKCHJIOB U THJIPOKCUIOB aJTFOMUHUS
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XHMHYECKUX JIEMEHTOB

.. MenneneeBa, CTpOEHHE aToma,
Haxo0JIeHue B pupojie. Puznueckue

Y XMMUYECKUE CBOMCTBA aJIFOMUHUS.
AmdoTepHbIC CBOHCTBA OKCH/JIA

Y TUAPOKCHUA ATFOMUHUSL.

Kemneso: nonoxenune B [leprnonnueckon
CHCTEME XUMHUYECKHX IJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
Haxo0JIeHUE B pupojie. Puznueckue

Y XMMHYECKHE CBOMCTBA XKene3a.
Oxcuel, TUAPOKCHIBI U con xere3a (1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJy4YCHHUE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIUSI ¥ HATPHUS C BOAOM (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaimBaHue TIaMeH HOHAMU
HaTpUs, KaJIUS U KaJablUAs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB KECTKOW BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IMHKA.

[1nannpoBaTh ¥ OCYIIECTBIATh

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieJaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA IIPU IIPOBEICHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CnenoBats npaBuiiaM 0e30nacHON
paboThI B 1ab0OpaTopuu

IIPU UCII0JIb30BAaHUU XUMUYECKOMN
oCyibl U 000PYyAOBaHUS.
IIpon3BOAUTE BBIUKUCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B MIape WK Ipynie.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIHMIO U3 yYeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIB30BaTh U3YYEHHbIN TOHATUHHBIN
anmnapar Kypca XuMuu

48




JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIUui
Ha MOHBI (MarHus, Kajablys, aJIOMUHUS,
1uHKa, xxene3a (I1) u xxenesa (111), meau
(IT), onucanue NMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOICTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
IIMHKA.

lpaxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI M METOBI €€
yCTpaHCHHS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3aja4 1o TeMe « BaxkHeune MeTaibl
1 UX COCIUHECHHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH 13 PeareHTOB JaH B N30BITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JIOJIM BBIXOJIa MTPOIYKTa
peakimu

Uroro no pazgeny 20

Xumus 4 OKpYysKalas cpeaa

4.1 | Xumus 3 BemecTBa n MaTepuaibsl B IOBCEAHEBHON | XapaKTEPU30BATH POJIb XUMUHU
U OKpY>KaroIast KU3HU yesioBeka. be3omacHoe B Pa3JIMYHBIX c(pepax AesTeNbHOCTU
cpena HCIIOJIb30BAaHUE BEIECTB U XUMUYECKUX | JIFOJIEH, OCHOBHBIE BEILIECTBA

peakiuii B ObITy. [lepBast momoris

1 MaTCpHaJibl, IPUMCHACMBIC B )KU3HU
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IIPU XUMUIECKIX 0KOTax
Y OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIICH
cpensl (ipeaebHast JOMyCTHMAsT
KOHIICHTpAIUs BemecTB. Posib Xxumum

B PEIICHUH SKOJIOTHYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3ydenne o6pa3ioB MaTepraioB
(cTek10, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YEJIOBEKA.
OOBICHATD yCIIOBUS 0€301aCHOTO
WCITOJIb30BAHUS BEIICCTB U XUMUYECKHIX
peakiuii B OBITY.

AHanM3UpoOBaTh U KPUTUUYECKU
OIICHUBATH WH(OPMAITHIO O BIUSHUH
IIPOMBIIIVIEHHOCTH, CEIBCKOT0 X0341CTBa,
TpaHCTIOPTA U JIp. HA COCTOSTHUE
OKPYIKarOIIEH CPEIbL.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIIb

IPY XUMUYIECKUX 0’KOTaX ¥ OTPABJICHUSIX.
[IpunuMath ydyactue B 00CYKIECHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO MpobIeMe

W TIpeJTaraTh BO3MOXKHBIC TTyTH €€
perIeHus

Hroro no pazgeny: 3
PesepBHOE Bpems 3
OBUIEE YNCJIO HACOB 68
[10 ITPOT'PAMME
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MEPEYEHDb (KOAU®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO XUMHUU

B ¢denepanbHbIX UM peruoHaANbHBIX MPOIEAypax OLEHKH KadecTBa OO0pa3oBaHUs
UCIIONIB3YETCS MepedeHb (KOAU(PHUKATOP) pacHpeeIeHHBIX MO KiaccaM MpPOBEPSIEMbIX
TpeOOBaHWII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEbHOM MPOTPaMMBbI
OCHOBHOTI'0 00I1IeTO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KJIACC

IIpoBepsiemble TPeOOBaHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30oBaTe/1bHOM
NPOrpaMMbl

Kog [IpoBepsiemMble MPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibTaTa
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TTOHSITHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUNA: aToM,

MOJIEKYJIa, XMUMHYECKUH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJAHOPOJHAsS ¥ HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAash Macca, maccoBas A0S XHUMHYECKOrO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBI O0BEM, XUMHUYECKasl peaKIys,
KjIaccu(ukanus — peakiuil:  peakuMH ~ COCIMHEHHUS,  PpEeaKIHH
pa3oXKeHus, peakuuu 3aMEICHMS, peakuuu oOMeHa,
9K30- M JHAOTEPMHUYECKUE DPEAKLMHU, TEeIUIOBOM 3(P(DEKT peakiuw,
pacTBOp, MaccoBasl JOJIs BellecTBa (MPOIEHTHAS KOHIICHTpAIWs)
B PacTBOpE

1.2 WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHU
Y IPUMEHSTH 3TU MOHATHS MPU ONTMCAHUM BEUIECTB U UX MTPEBPAILICHUI

1.3 UCITIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JIJISi COCTaBlIeHUsT (OpMYyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEaKIUn

1.4 PacKpbhIBaTh CMBICJI 3aKOHOB COXPAaHEHMSI MacChbl BEUIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYEHHs, 3aKOHa
ABorazipo

1.5 ONpeNesaTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OWHapHBIX
COCIMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE peakuuu (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCChl
BEILIECTB

1.8

BBIUHCIISITH MAacCCOBYIO JOJI0 XUMHYECKOTO 3JieMeHTa 1o dopMmyiie
COEJTUHEHMS,

1.9

BBIYHCIIATh MAaCCOBYHO JOJIIO BEUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHUS — HAOII0ICHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBINA U MBICJICHHBIN )

ITo Teme: «Baxxuernmue MpCaACTAaBUTCIIN HCOPTAaHNYCCKHUX BCIIICCTB»

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSITHM: OKCH I, KHCJIOTAQ,
OCHOBAaHHUC, COJIb

2.2

OTIPEIENIATh MPUHAIJIC)KHOCTh BEIIECTB K OMpPEIeIEHHOMY KJIAcCy
COEJIMHEHHUI 110 hopMyam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCKHIBATh) O0IMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IM4YHBIX  KJACCOB, NOATBEPKAAas  ONHCAaHUE  MOpUMEPaAMU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI

2.5

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTA OT UX
Ka4eCTBEHHOI0 COCTaBa, BO3MOYKHOCTH MNPOTEKAHUS XUMHUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIeIoBaTh  MpaBWIaM  I[OJIb30BaHUS  XHMHUYECKOM  MOCYyHOH
1 J1abopaTOpHBIM O0OPYJOBAHUEM, a TaKXKe MpaBuiIaM OOpalleHus
C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU IO BBIITOJIHEHUIO
7a00pATOPHBIX XUMUYECKUX OMBITOB MO TMOJIYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEIHIECTB (BOAOpPOJA M KHUCIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACICHHOM MacCOBOM JOJIEd PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJAUTH XUMHUYECKHE SKCIIEPHUMEHTHI
M0 Pacro3HAaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TMOMOIIbIO
WHUKATOPOB (JakMyc, peHon(TarenH, METUIOPaHK U IPYTHE)

2.7

IMPOBOJUTL PpACUCThI 11O YPABHCHHIO XUMHUYECKOU p€akunun

[To Tteme: «llepmogmueckuii 3axkoH u Ilepuoguueckas cucrema
xumudeckux ojgemeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTEBHBIE PEAKIIAN

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUH: SIPO aTOMa,
AJIGKTPOHHBIA CJIOW aTromMa, aTOMHAs OpOWTalb, pPaJAMyC aToMa,
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XUMHUYICCKaA CBiA3b, IOJIPHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHUIATCIIBHOCTb, HOHHAA CBA3b, HWOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJI&CCI/ICI)I/IHI/IPOBEITB XUMHUYCCKHUEC DJICMCHTbBI

3.3

OIKCHIBaTh M XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepumomuueckoit
CUCTEMbl XMUMHYECKHX D3JEMEHTOB: pa3inuyaTh IOHATUS «IJIABHAs
noarpynna (A-rpymnma)» U «mobouyHas noxarpynna (b-rpymma)y,
«MaJIbIE» U «OOJIBILINE)» TEPUOIBI

3.4

packpeiBath cMbIch [lepuogmueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JIEMEHTOB OT MX MOJIOKEHUS B [lepronnueckoit cucteme

3.5

COOTHOCUTh  O0O3HA4YE€HHs, KOTOpPhIE HMEITCI B  TalnMIe
«Ilepunonnueckas cucTema XUMHUYECKUX AIIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHPENEIECHUE UX T10 MIEKTPOHHBIM CJIOSIM)

3.6

OIIPpCACIIATH CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHI:IX
COCANHCHUAX

3.7

ONpEeNEATh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAsT M HWOHHAs)
B HEOPraHMYECKUX COCIUHECHUSX

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 ITepBoHaYaIbHBIE XUMUYECKHUE TIOHATHS

1.1 IIpenmer xumun. Posib XMMUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HaAyK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2 [TonsiThe 0 MeTronax MO3HAHUA B XWUMHUU. UHUCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
sneMeHToB. IIpocThle W CHOXHBIE BelIECTBA. ATOMHO-MOJIEKYJISPHOE
y4YeHUE

1.4 Xumudeckass ¢opmyia. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocUTEenbHAsS aTOMHAs Macca.
OTHOCHTEIbHAS MOJICKYJIpHAasA Macca. MaccoBas JO0JII XHUMHUYCCKOTI'O
OJICMCHTA B COCANHCHHNU
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1.5

KommnuectBo BemecTBa. Monb. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHUI] BelecTBa. PacueTsl mo ¢opmyiam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SBIICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKHY.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHUS.
Knaccudukanus XUMUYECKUX peakiui  (COCIUHEHUs, pPa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKAN OKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYIOH,
C TmpaBuWjgaMu paboOTel B JabopaTopuu W NOpUEMaMHU  OOpaIleHHS
c JabopaTopHBIM OOOpPYAOBAaHWEM, HM3YYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00pa3Ii0oB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE (PU3MUESCKUX
(aBjeHUE BOCKA, TassHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUICHUE
W KOHJICHCAIMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IPOKATUBAHUE
MEIHOW TMPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHUCJIOTOW) SBJICHUH,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMS XUMHUYECKUX PEaKIuil
(paznoxkeHue caxapa, B3auMOJIEHCTBUE CEPHON KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue Tuapokcuaa meau (II) mpu HarpeBaHwu, B3aUMOJICHCTBHE
xene3a ¢ pactBopom coiu Meau (II), m3zydenuwe crnocoOoB pasneneHus
cMecei (¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BRIMTAPUBAHUE, TUCTUILISLIMS,
xpoMarorpadus), MpOBEACHUE OYHUCTKH MOBAPEHHOW COJM, HAOJIIOIECHHE
U OMHCAHHWE PEe3yJIbTATOB IMPOBEACHHUS OIbITA, WLIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxueimme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopoa — 3jieMEHT U TpOCTOE
BeniecTBo. HaxoxneHue kuciaopoja B mpupojie, Gu3nyecKkue 1 XuMUIeCcKue
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoja. CrnocoObl
MOJyYeHUs] KUCIOopoAa B J1a00paTopuu M MpOoMbIIIIeHHOCTH. Kpyrosopot
KHciopoaa B mpupoze. O30H — ajuioTporHas MoguuKaius Kucaopoaa

2.2

TernoBoit 3pPexT XUuMUYECKON peakluuu, TEPMOXUMHUUYECKHE YpPaBHEHHS,
9K30- U SHJIOTEPMUYECKHUE peaknU. TOIUIMBO: Yroib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOs

2.3

Bomopon — »memeHT M 1poctoe BemiecTBO. HaxoxkaeHuwe Bomopona
B mpupojie, GU3NYECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonydyeHus. Kucnorsl u conu

24

MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBAa BOAbI. Boma kak pacTtBoputTelb. PacTBOpHI.
HacelllieHHBIE ¥ HEHACBIIEHHBIE PAacTBOpbl. PacTBOPMMOCTH BelECTB
B BoZie. MaccoBas 10715 BelecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI.
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OcHoBanus. Posb pacTBOpOB B IpUPOJE U B KU3HU YesioBeka. KpyroBopor
BOABl B TMpHpoje. 3arps3HEHHE MNPUPOJIHBIX BoJ. OxpaHa M OUYMCTKA
MIPUPOIHBIX BOJT

2.6

Knaccudukanusa Heopranmueckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecosmeoOpasytome.  Homenkmatypa — okcumoB. — Dusnyeckue
1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaoB

2.7

OcHnoBanusa. Krnaccudukanus OCHOBaHMM: IIETOYM W HEPACTBOPUMBIC
ocHOoBaHuA. HomeHknarypa ocHoBaHuil. @DU3MYECKME U XHUMHUYECKHUE
CBONMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. dusnyeckue
U XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTamioB H.H. bexeroBa.
[Tomy4yenue Kuciaor

2.9

Comn. Homenknarypa coneit. ®U3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[Tonmyuyenue conent

2.10

I'eneTnyeckas CBs3b MCIKAY KiJlaCCaMHU HCOPTaHNYCCKHUX COCIIHHCHI/Iﬁ

2.11

XVMMHUYECKUM SKCIEPUMEHT: KA4EeCTBEHHOE OIPEACIICHUE COJEpKaHUs
KHCIJIOpPOJa B BO3JyXeE, MOIyYEHUE, COOMpaHue, pacliO3HaBAHUE U U3YUEHUE
CBOMCTB  KHUCJIOPOJA, HaOMIOZICHUE  B3aMMOJCHUCTBHSI ~ BELIECTB
C KHCIOPOJOM U YCJIOBHMS BO3HMKHOBEHUS M MPEKPAIIECHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMyd OKCHJIOB M OIMCAHHE WX CBOMCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHWE W H3YyYEHHUE CBOWCTB BOJOPOJIA
(ropenwue), B3ammojericTBue Bojopoaa ¢ okcugom Mmenu (II) (Bo3zmokHO
UCIIOJIb30BAHUE BHUJCOMATEpUATIOB), HaOMIOZCHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MoJib, HcCieIoBaHNE OCOOEHHOCTEN pacTBOPEHHUS BEIIECTB
c pa3INYHOM PacTBOPUMOCTBIO, IIPUTOTOBJICHUE pacTBOpOB
C  OIPEINEIICHHOM  MacCOBOM  JOJEHM  PAaCTBOPEHHOIO  BEIIECTBA,
B3aMMOJICUCTBHE BOJABl C METa/NlaMU (HATPUEM M KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), OMNPEIEICHUE pPaCTBOPOB KHUCIOT
U 1IeoYel C TOMOUIBI0 HMHJIMKATOpPOB, HCCIENOBaHUE O0Opa3IoB
HEOPraHWYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOJIOJIEHHE W3MEHEHUS
OKpacKd WHJIMKATOPOB B pACTBOpax KHUCIOT W LIENOYEH, H3ydeHUe
B3aumoierictBusl okcuaa meau (II) ¢ pacTBopoM cepHON KHUCIOThI, KUCIOT
C METa/llaMH, PEaKIUil HeUTpalu3aluy, TNOJy4YEeHHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJHOr0 MeTajjla JPYIMM W3 pacTBopa COJIH,
pelIeHUe HKCHEPUMEHTANbHBIX 3ajad 1o TeMe «BaxHeime Kiacchl
HEOPraHUYECKUX COEAUHEHUID)
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[Tepunoanueckuit 3akoH u lleproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB
JI.N. MenpaeneeBa. CTpoeHHE aTOMOB. XUMHUUYECKas CBA3b. OKUCIUTEIHLHO-
BOCCTaHOBUTEILHBIC PEAKIIUU

3.1

HGpBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMMYECKHUX DJJIEMEHTOB. IloHsTue
0 TIpylmnax CXOAHbIX 3JICMCHTOB (H.[CJ'IO‘-IHI:IC n MMCI0YHO3CMCIIbHBIC
MCTAJUIbI, TI'aJIOTCHBbI, HWHCPTHBLIC I‘aSBI). SHGMGHTLI, KOTOPBIC 06pa3y}0T
aM(bOTepHI)Ie OKCHIbI U TUAPOKCUBI

3.2

[leproanueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuogHas U JIMHHONEPHOIHAS (OPMBI
Ilepnoguueckoir cucteMbl xumMudeckux snemeHToB /J[.M. Menneneesa.
Ilepuonp! u rpymnmnsl. PU3AYECKHUI CMBICIT MTOPSAKOBOTO HOMEPA, HOMEPOB
MepHoJia U TPYNIbI AIeMEHTa

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTornbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuognueckoir  cucrembr .M.  MengeneeBa.  XapakTepHCTHKa
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJyioxkeHuto B Ilepromnueckoil cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHMs paJnyCa aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX UM HEMETAUIMYECKUX CBOWCTB IO I'PyINIaM U IEPUOJAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKUX 3JIEMEHTOB JJIsSl pa3BUTHS HayKd U npaktuku. .M. Menaeneen
— YYEHBIU U TPaXKJaHUH

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (MOJsIpHAsE W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€MEHTOB. IOHHAs CBA3b

3.6

Crenenb OKHUCJICHMUAI. OKHMCINTEILHO-BOCCTAHOBUTEIIHLHBIC pcaKknuuu.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVWMHUYECKUI SKCIEPUMEHT: H3y4YeHUue OoO0pa3loB BELIECTB METAIOB
Y HEMETAJIOB, B3aUMOJICHCTBUAE TMAPOKCUIA IUHKA C PACTBOPAMH KHCIIOT
U IIeJI0YEeH, IMPOBEACHHUE  OMNBITOB, WUIIOCTPUPYIOIIUX  IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHwe,  peaxkiuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM

NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 I1o Teme: «BemecTBO 1 XUMHAYECKAsT PEAKIIHS

1.1 pacKpbIiBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSTHI: pacTBop,
AIIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOIUTHYECKAs TUCCOLMAINS,
peakuuu MOHHOro OOMeHa, KaTalau3aTop, XMMHUYECKOE PAaBHOBECHUE,
oOpatruMeble U HEoOpaTUMblEe  peakluH, OKHCJIUTEIBHO-
BOCCTAHOBUTENIbHBIE  PEAKLWH, OKHUCIUTENIb, BOCCTAHOBHUTEIb,
OKHCIIEGHUE U BOCCTAHOBJIEHME, aJJIOTPOIUs, aM(pOTEPHOCTH,
XUMHYECKass CBs3b (KOBAJCHTHAs, WOHHAs, METaJUIMUEcKas),
KPUCTAITMYECKAst PEIIeTKa, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKIHH

1.2 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUHN
Y IPUMEHSATH 3TH MOHSTHUS TP OTIMCAHUH BEIIECTB U X MPEBPALICHUN

1.3 COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKON UCCOLMALUU KHUCIOT,
HIEJ0YEd W COJIEM, IOJHBIE M COKPAILCHHBIC YPAaBHEHUS PEAKLINN
MOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHil
MIOCPEAICTBOM COCTaBIICHUS DJIEKTPOHHOTO OamaHca dTUX peakiuit

1.5 POBONUTDH PACUYETHI MO YPABHEHUIO XUMUYECKON PeaKIU

2 [To temam: «Hemetamnsl u ux coeAuHEHUs» U «MeTamibl U HUX

COCMHEHUS

2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CHICITUPUIECKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOXHBIX BEUIECTB, MOATBEPXKAAsl ONUCAHHE
IpUMepaMHu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XAMUYECKUX PEAKIINHI

2.2 COCTaBIISITh YPaBHEHUS PEaKIIUi, TIOTBEPKIAIOIINX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB

2.3 IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS,
BO3MOYXHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPAICHUIN B Pa3TUYHBIX
YCIOBHSIX

2.4 ClleZIoBaTh ~ TpaBWUJIaM  TOJIb30BAHUS ~ XUMHUYECKOH  MOCYAOH
u 1abopaTopHBIM 000PYIOBaHMEM, a TAKKE MPaBWIAM OOpaIIeHUs
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C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU TIO BBINOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (aAMMHAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOANTH PEAKIMH, TOATBEPKIAAOIINEG KAYSCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IIyTEM XJIOPHI-,
OpoMua-, woauMa-, KapOoHar-, ¢ocdar-, CuIMKar-, cyibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuMUS U OKpyKaroLas Cpeiar

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMH4eckux nousatuii: [1/1K BemecTsa;
KOppO3Usl METAJIOB

3.2

MPUMEHSITh OCHOBHBIC OIIEpPAIlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHUE, O0O0OOIlEeHHE, CUCTEMATHU3alINIO,
BBISIBJICHHE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIS1 U3y4EHUS CBONCTB
BCIIECTB M XHMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJbI
MO3HAHUS — HAOJIIOJICHUE, M3MEPEHUE, MOICTINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo n xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KU, KaJIbLU
U UX COCIMHEHUM B COOTBETCTBHUH C IIOJIO)KEHHEM DIJIEMEHTOB
B [lepronyueckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbI XMMUYECKOW CBsI3U. THUIBI KPUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanuss m HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB (MEXKIyHApPOAHAS U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMUXCA K PA3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMUYECKHX peEaKIWil 10 pa3IMYHBIM  MPU3HAKAM
(M0 ymcay M cocTaBy Y4YacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEHEHl OKHUCICHUS XMUMHYECKUX AJIEMEHTOB,
o 00paTUMOCTH, MO YYaCTHIO KaTalln3aTropa). DK30- U 3HJIOTEPMHUUYECKUE
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peaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS. 1 [oHATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [TonsiTue
O TOMOI'CHHBIX H TICTCPOICHHBIX PCAKIHAX. IlonsaTne 0 XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOINIUC HA CKOPOCTb XUMHUYECKOMN pCaKkInu
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIIMH, JJICKTPOHHBIN  OasiaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUUN
OKHCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUi C HCIIOJIb30BAaHUEM METO/Ia
AIEKTPOHHOTO OanaHca

1.6

Teopus AJIEKTPOJIMTUYECKON JIMCCOLIMAIIMH. DJIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
Pa3IMYHBIMH BUJAMH XUMUYECKOH CBsI3U. CTeneHb aucconuannu. CHIbHbIE
U cja0ble JICKTPOJUTHI. Peakiiun moHHOro oOMeHa. Y CIoBHUS MPOTEKaHUS
peakiuii HIOHHOTO OOMEHAa, TOJIHbIE U COKpAIlleHHbIE MOHHBIC ypaBHEHUS
peakumii. CBOMCTBa KHCJIOT, OCHOBAHUW W COJIEH B CBETE MPEIACTABICHUM
00 SJIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTre 0 rugponu3e coien

1.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJETSIMU KPHUCTATNTNIECKUX
pPENIeTOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJIOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON pEaKIUy OT BO3JEHCTBUS Pa3INIHBIX
(akTOpOB; HCCIENOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JIUCCOIMAlUU  KUCIOT, MIejoYed U cojied  (BO3MOXKHO
UCIOJIb30BAHNE BUJIEOMATEPHAIIOB); pOBEICHNE OTIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TPOTEKaHUsSI peakUuuid HOHHOrO OOMEHa
(oOpazoBanue ocajaka, BBIACICHUE Tras3a, oOpa3oBaHUE BOJbI); OMBITOB,
WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIHi
(ropeHue,  peakuuu  Pa3NOKEHMs, COCIUHEHHMs);  pacClO3HABaHUE
HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIM HA HOHBI
pellIeHre YKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramnsl u ux COCANHCHUA

2.1

OO6miass xapakTtepucTuka rajgoreHoB. OCOOGHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okuciieHus. CTpoeHne u (u3MUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — IaJJON€HOB. XUMHUUYECKUE CBOMCTBA HA MIPUMEPE XJI0pA
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IIEJI0YaMHt ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHE CBOWCTBA, MOJYy4Y€HUE, HPUMEHEHHE.
JleicTBue Xxjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. Baxueumue
XJOPHUJIBI U X HAXO0KJICHUE B IPUPOJIE
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2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKuciaeHus. CTpoeHue U (pu3mdeckue
CBOMCTBAa IMpPOCTBIX BEHIECTB — KUCIOPOJA U Cepbl. AJIIOTPONHbBIE
Moau(UKaMK  KUCIOpoJa W cepbl. XHWMHUYECKHE CBOMCTBA CEpBHI.
CepoBogopos, cTpoeHHe, (PU3NUECKHe U XUMUYECKHE CBOMCTBA. OKCHIIBI
cepbl Kak MPEACTAaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTA,
(puznyeckue U XUMHUYECKUE CBOMCTBA (00IIME Kak IpeACcTaBUTENs Kiacca
KUCJIOT W crenuduyeckue). XUMUYECKUE pPEakinM, JeXallue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOMy4eHHus CepHOMl kucnothl. [lpumenenue.
Conu cepHOW KHCIOTBI, KayeCTBEHHas peakuMs Ha Cylb(paT-HOH.
HaxoseHue cepsl U €€ COEIMHEHNH B IPUpoie. XUMUYECKOE 3arpsi3HEHUE
OKPYXKAIOILEH CpeJibl COEAMHEHUSAMU cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHNE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPeI0TBPAILCHHS

2.3

OOmas xapakTepuctuka 31eMeHToB VA-rpymnnbl. OcOOEHHOCTH CTPOESHMUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. A3OT, paclpoOCTpPaHEHUE
B mpupoje, (u3MUECKMEe MU XHMMHYECKue cBoWcTBa. KpyroBopor azora
B puposie. AMMHAK, ero (U3NUYECKUE U XUMUYECKHE CBOMCTBA, MOJyUYECHUE
U npuMeHenue. Coin aMMOHMS, UX (U3NYECKUE U XUMHUYECKUE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THasi KHCJIOTA,
ee ImoiydeHwe, (¢U3MYECKHME U XUMHUYECKHEe CBoWcTBa (0OImMe Kak
MpEeACTaBUTENS KJlacca KuciaoT U  crneuuduueckue). Hcenonb3zoBaHue
HUTPATOB U COJEM aMMOHMS B KadeCTBE MUHEpAJbHBIX YI0OpEHUM.
XVWMHUYECKOE 3arpsi3HEHHUE OKpYXKaloleld Cpelpl COENMHEHMSIMHU a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®ochop, amnorponHsle  Moaudukauuu  (dochopa,  Dusmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHUYECKHE CBOICTBa, TmoyiyueHue. lcnonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPAIBHBIX YI0OpEHUI

2.5

O6mas xapakrepuctuka 3aemMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YIJEpoJd, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHeHue B MpuUpoie, Gu3nYecKue U XMMHUYECKUe
cBorictBa. AncopOuus. KpyroBopor yriepoga B mnpupoae. Okcuabl
yriaepoja, ux (pu3n4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA JKUBBIC
OpraHMU3Mbl, MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBbl,
CBsI3aHHBIE ¢ OoKcuzoM yriepoaa (IV); rumoresa rimo0aibHOrO MOTEIICHUS
KJIMMaTa; TMapHUKOBBIA HhdexT. YronpHas KHUCIOTA W €€ COJH, HUX
¢uznueckue M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U TPUMEHEHHE.
KauectBenHnas peakiysi Ha kKapOoHaT-WOHBI. Mcrmonb3oBaHue KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM XO3SHCTBE
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2.6

IlepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COEUHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, 3TaHOJ, TJMUEPUH, YKCyCHas
kuciota). Ix cocraB m xumuueckoe crpoenue. Ilonstue o Ouomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, O€NKax, yriaeBoJax — M UX POJM B KU3HU
yesoBeka. MarepuaibHOE €IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckne ¢ XHUMHUYECKHE CBOWCTBA, IMOJy4YCHHE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mmue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIMKATBI, HUX
UCIIOJIb30BaHWE B OBITY, MEIMIMHE, IPOMBIIUIEHHOCTH. Baxneilmme
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0€30MacHOr0 HMCHOJB30BAHUS CTPOMTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XVWMHYECKUI SKCIEPUMEHT: U3y4YeHHE 00pa3Li0B HEOPraHUYECKUX BEIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEICHHE KAYE€CTBEHHBIX PEaKLIU
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3anyeckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
COEIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ oOpa3uamMu XJOpua0B (TaJIOr€HUI0B); 03HAKOMIIEHHE C 00pa3laMu cepbl
U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB);
HaOJMIOICHWE  Tporiecca  OOyrIMBaHUs — caxapa TMoja  JeHCTBHUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCIOThI; M3YUYCHUE XUMHUYECKUX CBOWMCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEJIEHWE KAueCTBEHHOW peaKuu
Ha Cynab(}aT-uoH U HaAOJIIOCHHE MTPU3HAKA €€ MPOTEKAHUs; O3HAKOMJICHUE
¢ (husmyeckuMu CBOMCTBaMU a3ot1a, pocdopa u ux coeAMHEHUH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUCOMATEpUaoOB), oOpasiamMu a30THBIX U (HOCcHOPHBIX
yaoOpeHuil; nmoaydyeHue, cooupaHue, pacrno3HaBaHue M U3y4YCHHUE CBOMCTB
aMMUaKa; IpOBEICHNE KaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUs U docdart-
MOH W U3yYeHHE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHLIECHTPUPOBAHHOW  @30THOM  KHUCJIOTBI €  MeOpl0  (BO3MOIKHO
WCIIOJIb30BaHUE BHUJIEOMATEPHUANIOB); W3YyUYECHHE MOJIENIe KPUCTAITUMYECKUX
pemieTok anMmasa, rpadura, ¢yiuepeHa; O3HAKOMIIEHHE C MPOLECCOM
afcopOIIMM  pacTBOPEHHBIX  BEMIECTB  AKTUBUPOBAHHBIM  YTJIEM
U YCTPOMCTBOM IPOTHUBOTrasa; IMOJy4YeHHE, COOUpaHHE, pacClO3HABaHUE
Y M3y4YEHUE CBOMCTB YIJIEKUCIIOT0 ra3a; NpOBEIeHNE KAYECTBEHHBIX peaKIuil
Ha KapOOHAT- M CUJUKAT-UOHBI W M3YYCHHE IMPU3HAKOB WX MPOTEKAHMS,
O3HAaKOMJICHUE C MNPOAYKIMEN CUJIMKATHOM MNPOMBILIJICHHOCTH; PEIIEHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeilline HeMeTaluibl U HX
COEJIMHEHUS»

MerTauibl U UX COCANHCHUA
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3.1

OO611ast xapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnoJiokeHus B llepuoandeckoi cucTeME€ XUMHUUYECKUX DIJIEMEHTOB
.M. MenneneeBa u crpoeHuss aromMoB. (CTpoeHHe  METAILIOB.
Merannuyeckasi CBsS3b U METAJUIMYECKas KPUCTAJUIMUECKas peIIeTKa.
DIIEKTPOXUMHUYECKUN PSIT HAMIPSKEHU METAJIOB

3.2

dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTauioB. OO0mue crnocoobl
HOJy4eHUs: MeTaJuIoB. [IoHsATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
Y UX MIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenounbie MeTaUIbL: TTOJI0KEHHUE B [leproandeckoi cuCTEME XMMUUECKHUX
anemeHToB J[.M. MeHaeneeBa; CTpoeHHME HX aTOMOB; HAXOXJICHUE
B npupojae. dusznueckue U XUMHUUYECKUE CBOWCTBA (Ha MpUMEpE HATpUs
u kanust). OKCUIbl U TUAPOKCHUIBI HATPpUS U Kayusl. [[puMeHeHue 1menoyHbix
METAJIOB M UX COCTUHECHUU

3.4

[[leroyHO3eMENBbHBIE  METAIbl MarHud W KaJIbLMKA: TOJOXKCHHUE
B Ilepuoguueckoit cucremMe xumuueckux siaemeHToB .M. Menneneena;
CTPOEHHE WX aTOMOB; HAXOXJICHUE B npupoac. OU3ndecKkue u XUMAYECKUE
CBOMCTBA MarHMsl M KaJbllusg. BakHelIne coeauHEHUS KaibIlds (OKCHI,
TUAPOKCUI, COJN). ZKECTKOCTh BOJIBI M CIIOCOOBI €€ YyCTPaHEHUs

3.5

AmomuHuii: nonoxenue B Ilepuognmyeckold CHCTEME XUMHYECKUX
anemeHToB [[.MI. MenpaeneeBa; CTpOCHUE aToma; HaXOXKJICHUE B MPHUPOJIE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(pOTEpHBIE CBONCTBA
OKCHJA Y TUAPOKCHAA ATFOMUHHUS

3.6

Keneszo: nomoxenue B lleproanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoOeHHE aToMa; HaX0XAEHUE B npupoje. Pusnueckue
Y XUMHUYECKHUE CBOMCTBA *kKeme3a. OKCUabl, THIPOKCHIbI U cou xene3a (I1)
u xene3a (III), ux cocra, CBOMCTBA U MOTyYCHUE

3.7

XVMHYECKHN OSKCIEPUMEHT: O3HAKOMJICHHE C o0pa3llaMd MeTaioB
U CIUIaBOB, WX (DM3NYCCKUMH CBOHMCTBAMH; U3yUEHUE PE3yJIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOYKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd M HATpUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHUJICOMATEPHAIIOB); TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUN
Ha MOHBI (MarHus, KaJblius, AIFOMUHUS, TUHKA, xene3a (II) u xeneza (I11),
menu (II); HaOGmroneHne W omMcaHUE MPOIECCOB OKPAITMBAHUS TIJIAMEHU
MOHAMU HATpHs, Kajdusd W Kamblusd (BO3MOXKHO  HCIOJB30BaHUE
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BUJICOMATEPUAIIOB); HCCIEJOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHU]IA
QTIOMUHMSL Y TUAPOKCHAA IIMHKA; PEUICHHE JKCIECPUMEHTAJIbHBIX 3a7ad
o TeMe «Baxxaenme MeTajuibl U UX COEIUHEHU

Xumus 1 OKpy’Karonas cpena

4.1

HoBreie maTepuaiisl u TexHonoruu. BemecTsa u MaTepuanbl B HOBCEIHEBHOU
YKU3HU YeJIOBEKa. XUMHUS U 3I0pOBbE. be3omacHoe ucrnoab30BaHUE BEIIECTB
Y XMMHYECKUX peakiuii B ObITy. [lepBast moMoIIbs pU XUMHUUYECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJIOTMYECKOW TI'paMOTHOCTH. XHMHYECKOE  3arpsa3HEHUE
okpyxaromen cpeasl [[JIK. Ponp XuMuum B pElIEHUH 3KOJIOTHYECKHUX
npo6sieM. [IpupoHbIe UICTOYHUKH YTIEBOJOPOAOB (YroJib, IPUPOAHBIH Ia3,
He(]Tb), IPOIYKTHI HX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIILIIEHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: HM3y4YeHUE 0Opa3loB MaTepHaIOB (CTEKIIO,
CIUTIaBbl METAJJIOB, TOJIMMEPHBIE MaTEPUAIIBI)
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MEPEYEHDb (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOI'O OBIIETI'O OBPA30OBAHUS

U DJIEMEHTOB COJIEP)KAHUS IO XUMHNU

Jjis IpOBEIEHUS] OCHOBHOT'O FOCYIapCTBEHHOTO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJB3YETCS TMepedeHb (KOoAu(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOECHMsI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIErO
o0pa30BaHMsI U AIIEMEHTOB COAECPKAHUSL.

IIposepsiemblie Ha OI'D Mo xumKuu TPeOGOBAHUS K Pe3yIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI NMPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMmbie TpeOOBaHMS K IPESIMETHBIM pe3yiIbTaTaM 0a30BOTI0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SABJICHHM NPHUPOJABI, MOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HAayKW KaK 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJIbTYphl U MPAKTHUECKON
NEATEIIBHOCTH YEJIOBEKA B YCIOBHAX COBPEMEHHOIO OOIIECTBA;
ITIOHMMAHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJIax IO3HAHMS, B TOM YHCIE SKCIEPUMEHTAIbHBIX
U TEOPETUYECKHX METOJax MCCIEI0BAaHNs BEIIECTB M H3yYCHHUS
XUMHUYECKUX  peakUui; yMEHUE UCITI0JIB30BATh MOJEIIN
JUTs1 OOBSICHEHUSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

0 chepax npodeccuoHaTBLHON JEATENBHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IMO3BOJUT OOYy4arOUIMMCS paccCMaTpHUBaTh
XUMHUIO KaK cpepy cBoer OynyIiei mpopecCuoHaIbHON AESITEIbHOCTU
U cle’aTb OCO3HAHHBIM BBHIOOP XMMHUHM KakK MPOQMIBHOTO MpeaMeTa
P TIEPEX0/Ie Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHus

Branenne cucremMoll XMMUYECKMX 3HAHUM M YMEHHE IPUMEHSTh
CUCTEMY XMMHYECKUX 3HAHUM, KOTOPAasi BKIIIOYAET:

2.1

Ba)KHEHUIIIME XWMHUYECKHE TOHATHUS: XMUMHYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOIHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJbHBIE aTOMHAasi U MOJEKYJsIpHas
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00beM, OKCHJ, KUCJIOTAa, OCHOBAHHE, COJIb (CpedHsisi), XMMHUYECKas
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peakuusi, peakuuu COEOUHEHMs, PEaKLUU pa3jOkKEeHUs, pPeaKLHUu
3aMEIICHUsI, peakiuu OOMeHa, TeIIoBOW 3(PQeKT peaknuu, IK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJSI XUMUYECKOTO
3JIEMEHTA B COEAMHEHNHU, MAacCOBas J0JIS U IPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pAacTBOpE, SAIpO aToOMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTAalIb, paiuyC aTOMA, BaJICHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPHULIATEILHOCTD, NoJIApHAas
Y HEMOJISIpHAs KOBAJEHTHas CBsS3b, MOHHAs CBsI3b, METaJUIMYECKas
CBSI3b, KpUCTAJTIMUECKASI pelIeTKa (aATOMHAas, MOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT M HEIJIEKTPOJIUT,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIMs, pPEaKIUM HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKHUCJIUTEIb
U BOCCTAaHOBHUTENIb, OKHUCIEHHWE U BOCCTAHOBIICHHUE, AJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpATUMBbIE pEaKlIUH,
CKOPOCTh XMMHYECKOM peakuuu, Karamusarop, IIJIK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHHUS MAacCCHhI,
nepuonnuecknii  3akoH J[.MI. MeHnneneeBa, 3aKOH NOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUH  XHMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpHs
ANEKTPONIMTHYECKON JUCCOLUALINHT

Bnanenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKIIFOYAOIIEH

3.1

YMEHUE MPABUIILHO MCIIOIH30BaTh N3YYCHHBIC BEIECTBA M MaTCPHAITBI
(B TOM 4HClI€ MHHEpaJIbHBIE YAOOPEHHS, METAJIbl W CIUIABBI,
MPOIYKTHl TEPEPadOTKA TPHUPOJHBIX HCTOYHHKOB YTIEBOIOPOIOB
(yrnsg, mpupomHoro ra3a, HeQTH) B OBITY, CEIHCKOM XO3SMCTBE,
Ha MTPOU3BOCTBE U MMOHUMAHNE 3HAYCHUS KUPOB, OCIIKOB, YTIIEBOIOB
JUTSl OpraHn3Ma YeJI0BEKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKHUX IPOIIECCOB HA OPTraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

IPUPOAHYIO Cpey

3.2

YMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSIMH APYTUX
y4€OHBIX MPEIMETOB

3.3

HAJIMYUE ONbITa PabOThl C PA3TUYHBIMU MCTOYHUKAMU HH(POpPMAIIH
N0 XMMUM (HAaydyHass U HAYYHO-TIOMYJIApHAs JUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHUE OOBEKTMBHO OIICHUBATh WH(OpPMAIIMIO O BEIIECTBAX, HX
MPEBpAlIEHUSIX U TPAKTUYECKOM TPUMEHEHHMM U YMEHHE
UCITIOJIB30BATh €€ JJIs PEeIIeHHs Y4eOHO-TT03HaBaTeNIbHbIX 3a7a4
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Bianenne OCHOBaMM MOHSATHUHHOIO amnmapata M CHMBOJIMYECKOIO
S3bIKA XUMUU JJISI COCTaBJICHUS (POPMYJI HEOPTaHUYECKUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHUYECKOU
HomeHkJaTypsl (IUPAC u TpuBuanbHOM)

5 YMeHne oOBSICHATH CBA3b MOJIOKEHUS AieMeHTa B Ilepuoguyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMUYECKUX OJEMEHTOB (COCTaB W 3apsj sjapa, oO0Iiee 4YHucio
AJIIEKTPOHOB), PACHPEEICHUEM JIIEKTPOHOB [0 HSHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KAJINS U KAJIBITHS

6 [IpencraBieHue o NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DJIIEMEHTOB (paguyc aToma, »JJICKTPOOTPUIIATEILHOCTh), MPOCTHIX
W CJIOXKHBIX BEIIECTB OT IMOJOKEHHUS 3JeMeHTOB B [lepmommaeckoit
cucTeme (B MaJIbIX IEPUOJIAX U INIABHBIX MOATPYIIAX) U JIEKTPOHHOTO
CTpOEHHS aToma

7 YMenue knaccuuimpoBaTh:

7.1 XUMHYECKUE IIIEMEHTBI

7.2 HEOpPraHMYECKUE BEILECTBA

7.3 XUMHUUYECKUE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh U CTCTICHb OKHCIICHUS XMMHYECKUX DJIIEMEHTOB, 3apsi
MOHA

8.2 BUJ XUMHUYECKOW CBS3M W THUIN KPHUCTAUIMYECKOH CTPYKTYpPHI
B COCIMHCHUSX

8.3 XapakKTep CPEIbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIIOT, OCHOBAHH )

8.4 OKHUCJTUTENIb U BOCCTAHOBUTEITH

9 YMeHue xapakTepus3oBarh (PU3NYECKUE U XUMUYECKHE CBONCTBRA:

9.1 MPOCTBIX BemeCTB (KHUCIOPOJ, O30H, BOAOponA, Tpadwur, ammas,
KpeMmHu#, azor, d¢ocdhop, cepa, XJOp, HATPUM, Kaauh, MarHUM,
KaJIbITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHUCJIE HMX BOJHBIX pPacTBOPOB (BOAa,

aMMHaK, XJIOPOBOZOPOA, CEPOBOJIOPOJ, OKCHUABI M THUAPOKCHIBI
metauioB | — IIA rpynn, amromunwus, memu (I1), muHka, *xenmesa
(11 u IIT), oxcuapt yraepoaa (1l u IV), kpemuus (1V), azora u hocdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30THCTasi, a30THasd,
dbocdopHas, yrojibHas, KpEMHHUEBasI KUCIOTA U UX COJIH)
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9.3

IIPOTHO3UPOBATh M XapaKTEpU30BaTb  CBOWCTBA  BEILECTB
B 3aBHCHUMOCTH OT UX COCTaBa M CTPOCHHs, NIPUMEHEHHUE BEILECTB
B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXHOCTb IPOTCKAHHUS
XUMHUYECKUX MPEBPALLECHUN B PA3IMYHBIX YCIOBUAX

10 YMeHre COCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
10.3 WUTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpyIin) HEOpPraHUYECKUX BEUIECTB
10.4 MOATBEPKIAIONTNX TCHETHUECKYIO B3aUMOCBSI3b MEX Ty HUMHU
11 YMeHune BIUUCTATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTENILHYIO MOJIEKYJIIPHYI0O ¥ MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COCTUHEHUU
11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YPABHEHMSAM XUMHUYECKUX DPEAKIMM M HAXOAUTH KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WJIH MPOIYKTOB PEaKIIUu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJaMH  HAay4YHOro TO3HaHus  (HaOJIOJCHHUE,
W3MEpPCHHE, dKCIICPUMEHT, MOJICTUPOBAHNE) MPHU U3YyYEHUU BEIIICCTB
U XUMUYCCKUX SBJICHWW; yMeHHe chopMymupoBaTh MpodiaeMy
U TIPEJIJIOKUTD MYyTH €€ PeIICHUs
12.2 Oe3omacHoil paboOThl C XMMHYECKUMHU  BEIIECTBAMH, XHWMUYECKOU
MOCYI0U U TaOOpaTOPHBIM 000PYyI0BaHUEM
12.3 npaBuIaMu 0€3011aCHOTO OOPAICHUS C BEIIECTBAMU, UCTIOIH3YEMbIMH
B ITOBCETHEBHOM JKU3HHM, MPABUJIAMU TTOBEJICHUS B IIEJISIX COEPEIKCHMUS
310POBbSl U OKPYXKAIOWIEW MNPUPOAHOW CpEIbl, NMOHHUMAaHUE Bpeaa
(OTTacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHW3MBI OIPEICICHHBIX
BEIIECTB, CIIOCOOOB YMEHBINICHUS W TMPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hannure nmpakTU4ecKuX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS

CIICAYyIOmUX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

U3YYEHHUE U ONUCaHue (PU3NYECKUX CBOMCTB BEIECTB; O3HAKOMIICHHE
C  (QusMyeckUMM W XUMHYECKUMHU  SIBJICHUSIMU;  OIIBITHI,
WJUTIOCTPUPYIOIINAE TPU3HAKY TPOTEKAHUSA XUMUYECKUX PEAKIUN

13.2

HN3yUCHUC croco6oB Pa3aCIICHUA cMmecen

13.3

MMOJIYYCHHUC KUCJIOPOda U UBYHCHHUC €TO CBOﬁCTB; IMOJIY4CHHC BOAOpOaAa
U U3Y4YCHHUC CTO CBOP’ICTB; IMOJIYUYCHHC YIJICKHMCJIOIO Ira3a U M3YUCHHC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MIPYMEHECHHUE WH]JIUKATOPOB (Jrakmyca, METHJIOpaHKa
u deHondTaenHa) I ONpeIeNICHUs XapaKTepa Cpelibl B pacTBOpax
KHUCJIOT U MIEJIOYEN

13.6

HCCIICIOBAHUE M OMNUCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
PAa3IMYHBIX KJIACCOB; M3YUYECHHUE B3AUMOAECHUCTBUS KUCIOT C METANIAMM,
OKCHJAMHU  METAJUIOB, PAacTBOPUMBIMA H  HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMH; TIOJIyYCHUE HEPACTBOPUMBIX OCHOBaHUMU;
BBITECHEHHE OJIHOTO Me€Tajyla JAPYrMM W3  pPacTBOpa  COJIH;
uccieoBaHne  aM(OTEPHBIX CBOMCTB THJPOKCHJIOB  aTFOMHHUS
U IIMHKA

13.7

pellIeHue AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTHYECKAS
nucconuanusy; «BakHelnme HeMeTalIbl M HMX COCAUHCHHSY,
«Bakaetinme MeTanIbl U X COSIUHEHUS

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WIUIIOCTPUPYIOIIME  MPU3HAKU
NMPOTEKaHUsI PEaKIMii HMOHHOTO OOMEHa; KaueCTBEHHBIC pEaKInuu
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMUII-,
wonun-, cynedar-, ¢docdar-, KapOOHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCH]I-UOHBI, KATHOHBI aMMOHWUSI, MarHusi, KaJjbIis, alFOMUAHUS,
kenesa (2+) u xenesa (3+), meau (2+), nMHKA

14

YwMmenue:

14.1

NPEACTaBIATh pE3YyJbTaThl dAKCIEpUMEHTa B (opMe BBIBOJOB,
J0Ka3aTeNbCTB, TpapUKOB W TaOIMUIl U BBISIBISATH SMIHMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBSI3U MEXKAY peasIbHO HAOI0/1IaeMbIMU XUMUYECKUMU
SABJICHUSIMU U IIPOLECCAMU, IPOUCXOIALMMH B MAKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB
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Hepequb IJIEMECHTOB COACPKAHUA, IPOBEPACMbBIX HA OCHOBHOM IroCyaapCTBEHHOM
IK3aMEHE 110 XUMHUH

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS
1 ITepBoHavaIbHBIE XUMUYECKHUE MTOHATHUS
1.1 YucTsle BenecTBa 1 cMecu. CriocoObl pa3ziesieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIEMEHTbl. CHUMBOJB XUMUYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
1.3 Xumuueckas ¢opmyia. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
CreneHb OKHCICHUS
1.4 3aKOH IIOCTOSTHCTBA cocTaBa BewlecTB. OTHOCWTENBHAS AaTOMHAs Macca.
OtHocuTenbHAs MOJNEKyIspHas wmacca. MaccoBasg J0JIsI XUMHUYECKOTO
AJIEMEHTA B COCIMHCHUU
1.5 KonuuectBo BemectBa. Monb. Monsipaas macca. MossipHblid 00b€M ra3oB.
B3anmocBs3b KOTUYECTBA, MACCHI M YUKCIIa CTPYKTYPHBIX €IMHUII BEIIECTBA
1.6 du3nvecKre U XMMUYECKHUE SIBJICHUS. XUMUYECKasi peakius ¥ €€ MPU3HAKHY.
3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKUE YPAaBHCHUS
2 [Tepnonnueckuit 3akoH u [lepuoguueckas cucreMa XMMAYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
2.1 Ilepnonnueckuit 3akoH. [leprognueckas cucteMa XMMHUYECKUX JJIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynibl. @U3NUECKUN CMBICH MTOPSAIKOBOTO
HOMeEpa, HOMEPOB NEPUOJIA U TPYIIIHI dJIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tonbl. Dnektponbl. CTpoeHUE
AJEKTPOHHBIX 000JI0YeK aTOMOB MEPBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnonnueckoii cucremsl .M. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX
Tpex NEPUOJIOB, KaJIus, KaJIbIIUs (pamuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOWMCTB) U
UX COCIMHEHUW B COOTBETCTBUU C TMOJIOKEHUEM DJIEMEHTOB B
[Tepuoauueckoii cuctemMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
3.1 Xumudeckass cBsi3b. KoBaneHTHas (MOJsipHAasT W HEMOJISIpHAs]) CBSI3b.

DIJIEKTPOOTPULIATEIBHOCTh ~ XMMUYECKUX 3JE€MEHTOB. IoOHHasg CBA3b.
Meraummueckas CBA3b
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3.2

Tumnbel KpUCTAUIMYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeTauIM4ecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOMN PEIIETKU U BH/1a
XAUMHYECKOU CBA3U

Baxueimme npeacrtaBuTen HEOPraHMYECKUX BemecTB. Hemeramibl u ux
coenHeHnI. MeTaJuibl U UX COEIMHEHUSI

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCHUIOB
(coneobOpa3zyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
¥ HecoJieoOpa3yroIre; OCHOBaHUH (IIEJI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT (KUCIOpOACOAepX alue ¢ OECKUCIOPOJHbIC, OIHOOCHOBHEIC
¥ MHOT'OOCHOBHBIE); COJIeH (CPeTHUX U KUCIIBIX)

4.2

OU3NYECKHE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriepoia, KpeMHUs

4.3

duznyeckrue U XMMUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JINTHUA,
HaTpH:, Kajaus, Marauvsda u KaJlbIyd, AJIIOMHWHUA, KEJIC3a.
QHGKTPOXI/IMI/ILIGCKI/Iﬁ paa HaprDKCHI/Iﬁ MCTAJIJIOB

4.4

Ou3nMYeCKUe ¢ XAMHUYECKHE CBOMCTBA BOJOPOJHBIX  COCIMHEHUU
HEMETAJUIOB: XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnvecKkue ¥ XUMUYECKHE CBOMCTBA OKCHI0B HeMeTamuioB: cephl (1V, VI),
azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
ITomy4yeHne OKCHI0B HEMETAJIIIOB

4.6

Xumudeckue cBoicTBa okcuaoB: metaiioB |A — A rpynn, nunka, meau
(1) u xxenesa (11, II). [ToryueHne OKCHIIOB METAIIIOB

4.7

XYUMHUYECKHE CBONCTBA OCHOBAaHMW HW  aM(OTEpPHBIX THAPOKCUIOB
(Ha TpuMepe THAPOKCHIOB QIIOMUHMS, >Kene3a, IuHKa). [lomydenue
OCHOBaHUM 1 aM(OTEPHBIX TUAPOKCUIOB

4.8

Ob6mue XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOTHOMN, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIA, KPEMHNEBOH,
yroiapHOM. OcoOble XMMHUYECKHE CBONCTBA KOHIICHTPUPOBAHHOW CEpPHOM
Y a30THOU KUCIOT. [loydyenue kuciaor

4.9

OO6mue XuMHUYEeCKHUe CBOMCTBA cpetHuX cotier. [lomyuenue coneit

4.10

[Tonmyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJIA, KHCIOpOia, aMMHUaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu

411

[TomyyeHne ammMuaka, CEpHOW U a30THOM KHUCJIOT B NMPOMBIILICHHOCTH.
OO61ue crnocoObl MOTyYeHUs] METaJIOB

4.12

I'eneTnueckas CBs3b MCIKAY KiJIaCCaMHU HCOPIraHNYCCKHX COGI[I/IHCHI/Iﬁ

XHUMHYECKHE p€akunu
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5.1

Knaccudpukanms XUMHYECKHX peakuuid MO pPa3IdyHbIM MpU3HAKAM:
II0 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKLUMH BEIIECTB, IO TEILUIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIICHUS XMMUUECKUX 3JIEMEHTOB

5.2

TemnoBoit 3pheKT XUMUIECKON PEaKIHi, TEPMOXUMUUYECKUE ypaBHEHUS.
DK30- ¥ 3HIOTEPMUUYECKHUE pEaKIHU. TepMOXUMHUECKHE YPABHEHHUS

5.3

OKHCINUTENHLHO-BOCCTAHOBUTEILHBIE pPCaKIHru. Oxucnurenu
u BOCCTAHOBHUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKMCIUTEILHO-BOCCTAHOBUTEIHLHOM pCaKknun

5.4

Teopus  BAEKTPOJUTHUYECKOM  aucconuanuu.  KaThuoHbl,  aHUOHBI.
OJEKTPOJIUTBl U  HEINEKTPONUThl. CuUibHBIE U ClaOble SIEKTPOIUTHI.
CrerneHp auccolain

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
TOJIHBIEC U COKPAIICHHBIE MOHHBIC YPABHEHUSI pEaKIui

XUMus ¥ OKpy’Karomias cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW XKM3HHU 4eloBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IIepBas MoMoILb PU XUMUYECKUX 0XKOTaxX U OTPABICHUIX

6.2

XVMMHUYECKOE 3arpsi3HEHHUE OKpYXarolehd cpeapl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE TIOYBbI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHUS
[Ipenenbhnas nomyctumas kouueHtparus BemectB (ITJK). Pons xumun
B PEIICHUU 3KOJIOTMUECKUX NpoOsieM. YCuieHHe NMapHUKOBOTO 3(ddekra,
pa3pylIeHHE 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrieposa, KpeMHUS U UX COSAMHEHUHN
B OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMenenue
METaJUIOB M CIUIaBOB (CTajb, YyIyH, JIOPAJIOMUHUNA, OpoH3a) B OBITY
YW TPOMBIIUJIEHHOCTH HMX coenuHeHuil. [loHsitue 0 KOppo3uw METasloB,
OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKHU YTIAEBOAOPOAOB (YTroib, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI MX TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

ITepBoHayanbHBIC MMOHATHS 00 OPraHUICCKUX BEIICCTBAX KAaK O COCTMHECHUIX
yriepoaa (MeTaH, 3TaH, ATWJIEH, alleTWICH, 3TaHOJI, TJIUIEPUH, YKCYCHas
kuciora). [loHsTHe 0 OMONOTrMYECKH BaXKHBIX BEIECTBAX: JKHUpax, OeIKax,
YTJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

o popmysiaM XUMUYECKUX COSTMHEHUN

7.2

Macchl (MacCOBOM) 10T paCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPAaBHCHUAM
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