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PaGouas mnporpamma 1o ydeOHOMY mnpeaMery «Xumus» (0a30BbI YPOBEHD)
(npenmetHass ~ obOsnacth  «EcCTeCTBEHHO-HAy4YHbBIE  MPEAMETHI»)  BKIIOYAET
MOSICHUTENbHYIO 3alMCKy, CoJepX)aHue OOy4YeHHs, IUIaHUPYyEeMbIe pe3ybTaThl
OCBOEHUS IPOTPaMMBI [10 XUMUH, TEMAaTUIECKOE MJIAHUPOBAHUE.

[TosicuutenpHas 3amucKa OTpaskaeT OOIIME LEeNM W 33Jauyd HM3yYeHUs XHUMHUH,
XapaKTePUCTHKY TICHUXOJIOTHYECKUX MPEANOCHUIOK K €€ HM3yYeHUIO0 OO0YyJarolIMMHCH,
MECTO B CTPYKType y4ueOHOro IUIaHa, a TaKkKe IMOJIXOJbl K OTOOpY COAepX aHus, K
OTIpe/IeNICHUIO TUTAHUPYEMBIX PE3yJIbTAaTOB.

Conmepxanne 0OO0yueHHS pacKpbIBaeT CoOJAep)KaTelIbHbIE JUHUH, KOTOPHIE
npeajaratoTcs sl 00s13aTeIbHOT0 M3YUYEHUSI B KaXKJOM KJIacCe€ Ha YPOBHE OCHOBHOIO
o01mero oopa3oBaHusl.

[Inanupyembie pe3yabTaTbl OCBOCHHS MPOTPAMMBI MO XHUMHUHU BKIIOYAIOT
JMYHOCTHBIE, METa MpEeAMETHBbIE pe3yJbTaThl 3a BECh NEPHOJ] OOYyYEHHsS Ha YpPOBHE
OCHOBHOT'0 0011IeT0 00pa30BaHMsl, a TAKKE MPEIMETHbBIE JOCTIKEHUS 00ydYaroIIerocs 3a
KaXJIbI{ T0J1 00yUeHHUS.



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMuu Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs COCTaBJieHa Ha
OCHOBe TpeOOBaHMIi K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
OCHOBHOTO 0011eT0 00pazoBanws, npeacraBieHHbXx B @I'OC 00O, a Ttakke Ha OCHOBE
dbenepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U ¢ YUETOM KOHICIIIIMY TTPENOAaBaHUs
y4eOHOTO TpenMera «XuMus» B 00pa3oBaTeNnbHbIX oOpraHu3anusx Poccuiickoit
denepanuu.

[Iporpamma o xumuu paszpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOM MOMOIIU
YUHUTEIIO B CO3/IaHUM pabouyeil MporpamMMsl 10 y4eOHOMY MPEAMETY.

[Iporpamma o XxumMuu Aa€T Mpe/ICTABICHUE O IEsIX, O0IIel cTpaTeruu o0y4deHus,
BOCIIUTAaHUSI U  Pa3BUTHS  OOYyYalOIIMXCS  CpPeACTBaMHM  y4eOHOro MpeaMmeTa,
yCTaHaBJIMBaeT  O0s3aTellbHOE  MpPEeIMETHOE  COojAep)KaHue,  MpeaycMaTpUBacT
pacrpeeneHre ero o KjaaccaM U CTPYKTYpHPOBAHUE MO pa3jiesiaM U TeEMaM MPOTrpPaMMBbl
M0 XHUMHH, OINpeaeisieT KOJUYECTBEHHbIE U KA4YeCTBEHHbIC XapaKTEPUCTUKU
coJiepKaHusl, PEKOMEHIYEMYIO TOCIEO0BATEIbHOCTh U3YUYEHUSI XUMHUH C YUYETOM MEX
NPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKU Y4EOHOrO Mpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroluXcsl, ONpeaesieT BO3MOKHOCTH MpeAMeTa JJisl peaju3aluu
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeNbHOW MpPOrpaMMbl Ha
YPOBHE OCHOBHOI'0 00111eT0 00pa30BaHusl, a TAKKe TPEOOBAaHUN K pe3ysibTaTaM 00y4eHUs
XUMUM Ha YpOBHE ILieJied U3y4yeHUusi IMpeAMeTa U OCHOBHBIX BHUJOB YyueOHO-
MO03HABATEILHOM JICSITEIIbBHOCTH 00YYaroIIeTrocs 0 OCBOCHUIO YU4EOHOTO COJEPIKaHMUS.

3HaHWE XUMUU CIOYKAT OCHOBOM i  (OPMHPOBAHUS  MHUPOBO33PCHUS
oOyyarouierocsi, €ro npejacTaBICHUN O MaTEpPUATILHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UrparT GopMUpyeMble XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOLIMM BEIIECTB B MPHUPOJIE, O MyTIX PEUICHUS II100abHBIX NPOOJIEM YCTOMUUBOTO
Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUIIEBOM M HKOJIOTHYECKOI
6e3omacHOCTH, TPOOIIEM 3PABOOXPAHCHHSI.

N3ydenune xumMuu: cnocoOCTBYET peaanu3aiiiu BO3MOKHOCTEH 1Ji cCaMOpa3BUTHS U

dbopmupoBaHUs
KYJIbTYPbI IMYHOCTH, €€ 00111el U (YyHKIIMOHATLHOW TPaMOTHOCTH; BHOCUT BKJIAJl B
dbopMuUpOBaHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJarONIUXCsl, HABBIKOB UX
CaMOCTOATENIbHON yueOHOU 1eATeTbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIIEIOBATEIbCKUX
YMEHH, HEOOXOANUMBIX KaK
B MTOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATBHON JEATENHHOCTH; 3HAKOMHUT CO

crietu(pUKOM HAYYHOT'O MBIIIJICHHUS, 3aKJ1aJIbIBA€T OCHOBBI 1[EJTIOCTHOTO



B3IUISIa HA €AUHCTBO MPUPOABI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTAllOM B
(GbOpMHPOBAHUN E€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaOIMUXCS; CIOCOOCTBYET
(bopMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM

3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMYECKOE 0Opa3oBaHHE
00yYaromuxcs.

JlanHbple HampaBiieHHs B OOYy4YEHMM XUMHUU OOECIEUMBAIOTCSA CIEHUPUKON
coziepkaHusl yueOHOro MpeaMeTa, KOTOPBIM SBISETCS MeJarorndecky aarTHPOBaHHBIM
OoTpakeHneM 0a30BOI HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro oO0Iero oOpa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl [E€PBOHAYAIBHBIX TOHATHUH XHUMHH, OCHOB
HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAUYUMBIX MOHATUNA OPraHUYECKOU
XUMUH.

CrpykTypa cojep)kaHusi TporpaMMbl IO XUMHHU CGOpPMUpPOBAHA Ha OCHOBE
CHUCTEMHOro noaxoja K e€ nzyuenuro. ConepkaHue CKIIaIbIBAETCS U3 CUCTEMBI IOHSITUI
0 XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN 0 XUMHUYECKOM peakunu. O6e
3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHLUITY MOCIEI0BATEIBHOTO Pa3BUTHS
3HAaHMHN HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoanueckoro 3axkona JI.M. MeHneneeBa kak OCHOBHOTO 3aKOHA XHUMUM;

YYEHHsI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U; MPEACTaBICHUI 00

3JIEKTPOJIMTUYECKOMN AUCCOLMAILIMY BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU MOJIYUYCHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCA MOCIEA0BATEIBLHO OT OJJHOTO YPOBHS K JIPyTOMY,
BBITIOJIHASL (PYHKIMKU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS W
BO3MOXKHOCTEHN MTPAKTUYECKOTO MPUMEHEHUS U TIOJTYUYCHUSI N3yYaE€MbIX BEIIECTB.

OcBoeHME TPOrpaMMBbl 10 XUMUU CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTABIISIIOIIECH HAYYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MTPUPOIBI,
LIEHHOCTHOI'0 OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM NO3HaHUA B Hayke. M3yueHune
XUMUH IPOUCXOJIUT C MPUBJICUCHUEM 3HAHUM 13 paHee U3YUYEHHBIX YUYECOHBIX TPEAMETOB:
«Oxpyxaromnii Mmup», «bronorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy m3ydeHUU XUMHUHU MPOUCXOAUT (OPMHPOBAHUE 3HAHWUN OCHOB XUMHUYECKOMN
HayKM Kak 0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW AEesATEeIbHOCTH
YyelioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJNbTYphl. 3afada y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbl XUMHUYECKMX 3HAHUM — Ba)KHEUIIMX
(GhaKkTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUM, JOCTYMHBIX O0O0OIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUN K HAYYHBIM METOJaM
MO3HAHUS MPU U3YUEHUHU BEIIECTB U XUMHUUECKUX Peakinii, B GOPMUPOBAHUU U PA3BUTUU



IIO3HAaBAaTCJIbHBIX YMGHI/IfI U HUX INPUMCHCHHH B y‘l€6HO-H03HaBaTCHBHOﬁ 151 y‘IC6HO-
HCCHCHOB&TGHBCKOﬁ ACATCIbHOCTH, OCBOCHHHU IIPaBHUJI 0e301acHoOro 06paHleHI/I$I C
BCIICCTBAMMU B HOBCGHHGBHOﬁ KHN3HHU.

HpI/I N3YyUYCHUN XWMHH HaA YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/I}I BaXKHOC
3HAa4YCHHUC an06penH TaKHu€ LCJIN, KaK:

dbopmupoBaHue VMHTEIJUICKTYaJIbHO pa3BUTOMN JVYHOCTH, TOTOBOM
K camM000pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY TPHUHSATHUIO pPEIICHUH,

CIIOCOOHOM aanTUPOBaThCsI K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH; HAIPABJICHHOCTh
00y4eHHs] Ha CUCTEMATUYECKOE MPUOOIIEHHE 00YUYarOIINUXCs

K CaMOCTOATENIbHOM IO3HABaTENbHOW AESTENbHOCTH, HAYYHBIM METOAaM IO3HAHMS,
(GopMUpYIOLIUM MOTHBALMI0 W pa3BUTHE CIIOCOOHOCTEH K XHMMMH; OOecredeHue
YCIIOBUH, CIOCOOCTBYIONIMX MPHUOOPETEHUIO OOYYArOIIMMHCS OIBbITa Pa3HOOOpa3HOU
NEeSATEeNbHOCTH, TIO3HAHMSI M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHLIMH), HWMEWIINX YHUBEPCAIbHOE 3HAYEHUE JUIA Pas3IMYHBIX BHUJIOB
nesTenbHocTH; (opMUpOBaHHE OOWIEH (PYHKIMOHAIIBHOM M €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH,

B TOM YHCJI€ YMEHUN OOBSACHAThH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIEr0 MUPA, UCIOJIb3Ys
3HAHMS U ONBIT, MOJYYEHHbIE NPH HU3YUYEHUU XUMHUH, NMPUMEHATh UX MNPU PELICHUH
npo0sieM B IIOBCEIHEBHOM JKM3HU U TPYIOBOM JEATENBHOCTH; (POPMHUPOBAHUE Y
oOyJarouuxcsi 'yMaHUCTHYECKUX OTHOLIEHUH, MOHMMAHMS LIEHHOCTH XHMHYECKHUX
3HaHMM JU1s1 BBIPAOOTKH 3KOJIOTMYECKU LEIECO00Pa3HOro MOBEIEHUS B OBITY U TPYAOBOM
JESTEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3J0POBBS U OKPY KAIOLIEH IPUPOIHOM Cpebl;
pa3BUTHE MOTHBAIMH K 00YUYEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
HAa OCHOBE YCBOEHHS OOILEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHus.

OO61iee 4nCI0 YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs XUMUHU, — 136 yacoB: B 8§
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

JUis KaX10ro Kiacca IpeIyCMOTPEHO pe3epBHOE yueOHOE BpeMsl, KOTOPOE MOKET
OBITh UCIIOJIB30BAHO YYaCTHUKAMU 00pa30BaTeIbHOTO Ipolecca B IeNX (popMUpOBaHUS
BapUATUBHOM COCTABJISIONICH co/iepKaHUsd KOHKPETHON paboueit mporpammel. [1pu sTom
oOsi3arenpHas (MHBApHaHTHAasg) 4YacThb COJAEPXKAHMUA INpeaMeTa, YCTAHOBJICHHAs
npuUMepHON paboueil MporpaMMo, U BpeMsi, OTBOAMMOE Ha €€ U3yueHHe, TOIKHBI OBITh
COXpaHEHBI MOJTHOCTHIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMUYECKHE IOHATHS
[IpeameT xumun. Posib XUMUH B KHU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u

BenecTBa. U3nueckne CBOMCTBA BEUIECTB. ATpEraTHOE cOCTosiHME BemecTB. [ToHsTHE O
MeTOo/1ax No3HaHus B XxuMuu. Yucteie BemecTa u cMecu. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CclIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajgeHTHOCTb aTOMOB XHUMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTelbHass aroMmHasi macca. OTHOCHTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KommuecTBo BeniectBa. Monbs. MossipHast Mmacca. B3anMocCBsI3b KOTUYECTBA, MACChI
U 4YHCla CTPYKTYPHBIX EIUHHI] BemiecTBa. Pacuérel mo QopMynamM XHUMHYECKUX
COEJIMHEHUU.

@u3NYEeCKUe U XUMUYECKUE SIBIICHUSI. XUMHUYECKAsl peaklys U €€ MPU3HaAKU. 3aKOH
COXpaHEHMUSI Macchl BelleCTB. XUMUUYeckue ypaBHeHus. Knaccudukanus XUuMU4ecKux
peakuuii (CoeAMHEHMs, pa3IOKEHUs, 3aMeIleHUs, 00OMeHa). Xumuueckuil 9KCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCYAOW, TNpaBuUjiaMu paboThl B JiabopaTopuu u
npuémamu oOpaileHuss ¢ J1abopaTopHbIM OOOPYJOBAaHUMEM, HM3YyUYEHHE U OIKUCAHUE
(GU3UIECKUX CBOMCTB 00pa3Ii0OB HEOPTaHMYECKUX BEIIECTB, HAONIOJEHHUE (PU3MUESCKUX
(TU1aBieHUE BOCKa, TasHUE JIbJa, paCTUPAHUE caxapa B CTYINKe, KHIIEHUE U KOHACHCAIIUS
BOJAbI) W XUMHUYECKMX (FOpPEHHME CBEYM, MNPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KUCJIOTOM) sIBIEHUI, HAONIOeHWE M OMHCAHHE IMPHU3HAKOB
NPOTEKaHUsI XMMUYECKHX peakiuil (pa3io)KeHue caxapa, B3aUMOJICUCTBUE CEPHOMU
KHUCIIOTBI C XJIOpUJIOM Oapus, paszioxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aUMOJICHCTBHE KeJe3a ¢ pacTBopoM cos Menu (I1), uzydenue cnocoOoB pazaeneHust
cMeceid (C TMOMOIIBIO MarHurta, QUIbTPOBAHUE, BbINApPUBAHUE, JIUCTUILIALIMS,
xpomarorpadusi), MPOBEACHNE OYNCTKH TMOBAPEHHON COJIM, HAOIIOJCHUE U OMHCAHHE
pe3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS Macchl,
co3JaHue Mojeneil Mosekyn (IapocTep)KHEBbIX). BaikHeilimme mnpeacTaBuTeNd
HEOPraHMYeCKHX BellecTB

Bo3nyx — cmech razos. Cocras Bo3nyxa. KHCIOpoa — 3J1EMEHT U TPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, GU3M4YecKue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunwl. [Ipumenenue kucmopoma. CrocoObl TONYYEHHS KHUCIOpPOaa B
nabopatopuu W TpombinieHHOCTU. KpyroBopor kuciopoga B mpupoge. O30H —
ATOTpOIHAs MOAUDUKAIIHS KACTIOPOa.



TeroBo#t 3PdeKkT XMMUYECKON peakiii, TEPMOXUMUYECKHE YPABHEHUS, K30- U
SHAOTEPMHUYECKHUE peaKlUH. TOIMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, yCUICHUE
NapHUKOBOTO 3 (DeKTa, pa3pylieHUe 030HOBOTO CIOS.

Bonopon — anemeHT u mpocTtoe BemecTBO. HaxoxzaeHue Boaopoaa B IMPUPOJE,
bu3nUeckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIoco0bI moydeHus. Kucnorsl u
COJIH.

MonsipHbiii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckre cBoKcTBa BOAbl. Bona kak pactBopurens. PactBopsl. HacellieHHbIe U
HEHACBIIIEHHBIE PACTBOPHBI. PacTBOPpMMOCTH BEMIECTB B BOJIe. MaccoBas J0JIsl BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponb pacTBOpoB B pupoae U B
KU3HU yenoBeka. KpyroBopoT BoJibl B IpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJI. OXpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudpuxanuss Heopranmyeckux coeauHenuit. Oxcunapl.  Knaccudukarus
OKCH/IOB: coJjieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HeconeoOpasyronme. Homenknatypa okcunoB. dusznueckue U XMMUYECKUE CBOWMCTBA
okcu1oB. [TonydyeHune okcuoB.

OcnoBanus. Knaccudukanus ocHOBaHUMN: MIETOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenknatrypa ocHoBaHuii. Du3nUeCKHME M XUMHYECKHME CBOWCTBA OCHOBAHUM.
[TosrydyeHue OCHOBaHUIM.

Kucnotel. Knaccudukanusa xkucnor. Homenknarypa kucinor. duszmdeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P akruBHOCTH MeTaimnoB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Conu. Homenknarypa coneid. ®u3ndeckre 1 XuMHUYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.
['eneTnyeckas CBA3b MEXKIY KJIACCAMHU HEOPTaHUYECKUX COCAUHEHUN. Xumuyeckuu

dKcnepumenni:

KauyeCTBEHHOE OINpeJeTIeHUEe COJEPKaHUs KHUCIOpPOJa B BO3AyXE, IOIY4YEHUE,
coOupanue, pacro3HaBaHME€ ¢ M3YyYECHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSI BELIECTB C KHUCIOPOJOM M YCIOBHUS BOZHUKHOBEHUS W MPEKpallieHUs
ropeHusi (moskapa), O3HaAKOMJIEHHE C 0Opa3llaMu OKCHIOB M OIUCAHUE UX CBOWMCTB,
NoJlyuyeHue, coOMpaHue, pacrno3HABaHWE M H3YyYEHHE CBOWMCTB BOJAOpOJAa (TOpEeHuE),
B3auMoJielicTBue Bojaopoaa ¢ okcuaom wmeau (II) (Bo3mMokHO —wuCIOIB30BaHUE
BUJIEOMATEPUATIOB), HaOIIOJeHHe OO0pa3loB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCIIEIOBAHUE OCOOCHHOCTEN pPAaCTBOPEHMSI BEUIECTB C PA3IUYHON PaCTBOPHUMOCTHIO,
PUTOTOBJICHHE PACTBOPOB C OIPEACIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJABI C METAJJIaMU (HATPUEM U KaJIbIIMEM) (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEOBaHHE OOpa3llOB HEOPraHUYECKUX BEILIECTB Pa3TUUYHBIX



KJIACCOB, HAOIIOJIEHUE M3MEHEHHUs OKPACKM MHIUKATOPOB B PACTBOPAX KHUCIOT H
niesioue, n3yueHue B3auMojiecTBusl okcuaa meau (I1) ¢ pacTtBopom cepHO KUCIOTHI,
KUCJIOT € METalUlaMHM, PEaKUUMid HEWTpAIU3alUuu, IMOJYYEHUE HEPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO METallla JPYyTMM U3 pPacTBOpa COJM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aJad 1o TeMme «BaxkHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUIN).

IHepuoanyecknii 3axkoH u Ilepuoanyeckas cucremMa XuMu4eckux djiemenros JI.H.
Menpaeneesa. Crtpoenne aTOMOB. XuMuveckas CBS3b.
OKHCINTETLHOBOCCTAHOBUTEIbHbIC PeaKINH

[lepBble MOMBITKM KJAcCU(PHUKAMKM XUMUYECKHUX 3J1eMeHTOB. [loHsiTHE O rpymmax
CXOJHBIX JIEMEHTOB (ILEIOYHBIE U IEI0YHO3EMEIBHBIE METAIIIIBI, FAJIOIEHbI, UTHEPTHBIE
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yoT aM()OTEPHBIE OKCUJIBI U TUAPOKCHIBI.

ITepuonnueckuyt 3akoH. Ilepuomnueckas cucrema XuUMuU4YecKux sneMeHToB JI.I.
MenneneeBa. Kopotkomepuonnas u jummHHONEepuonHas ¢opmel Ilepuoandeckoit
cucTeMbl XuMH4ecKux anemMeHToB /.M. Menneneesa. [lepuoas! u rpynnel. uznueckuit
CMBICJI TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUO/1a U I'PYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtomHbIX saep. M3otombl. DnexktpoHsl. CTpoeHUe
AIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 xumMuyeckux 3nemeHToB lleprnoanueckoii
cucrtembl J[.M. MenneneeBa. XapakTepUCTHMKAa XMMHYECKOTO DJIEMEHTa IO €ro
nonoxeHuro B [lepuoguueckon cucreme /J[.M1. Menneneesa.

3aKOHOMEPHOCTM H3MEHEHUs paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKHUX CBOKMCTB IO TPyNIaM U MEPUOIAM.

3nauenue llepuoguueckoro 3akoHa W Ilepuonnyeckoil CHCTEMBI XUMUYECKHX
AJIIEMEHTOB U1 Pa3BUTHUS HayKu U npakTuku. .M. Mennenees — yd€Hblil ¥ rpakxJaHUH.

Xumuueckass  cBa3b. KoBaneHTHas  (moOdsipHass M HENOJSIPHAsl)  CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBI3b.

Crenenp okxucieHus. OKHUCIHTEIbHOBOCCTAHOBUTENbHBIE peakiuu. IIpomecchl

OKHUCJIEHMSA M BOCCTAaHOBJIEeHUI. OKHUCIUTEIU U BOCCTAHOBUTEIU. Xumuyecxkui
9KCNepUMeHm:

u3ydeHue oOpa3lioB BEIIECTB METAJIOB W HEMETaIOB, B3auMOJCHCTBUE
TUIPOKCUAA LMHKA C pPACTBOPAMM KHUCIOT W WIEJIOYEM, IPOBEACHUE OMBITOB,
WUTFOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (ropeHue,
pEeaKIMK Pas3IoKeHUs, COSTUHEHNS).

Mescnpeomemuvie cés3u
Peanuzanust MeXnpeAMETHBIX CBSA3€H MpU U3YYEHHMM XUMHU B 8§ Kjacce

OCYIICCTBIACTCA YCPE3 UCITOJIBb30BAHUC KAK O6H_[I/IX CCTCCTBCHHOHAYYHBIX HOH?ITI/IfI, TakK



U TOHATHH,  SBISIOMUXCS  CHUCTEMHBIMH U1 OTACTBHBIX  TNPEAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OOmme ecTeCTBeHHOHAYYHBIC TTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TCOPHS, 3aKOH,
aHanmu3, CHUHTE3, KiIacCupuKamus, TEepUOANYHOCTh, HAOIIOJACHNE, DKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

duznka: maTtepusi, aToMm, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], W30TOIIHI,
PaJMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKHI 3apsl, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, (PU3NUYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TOPOJBI, IMOJIC3HBIE
MCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKasl peaKkuus
[Tepuonnueckuii 3akoH. Ilepuogumueckas cucrtemMa XUMHYECKUX 3ieMeHToB [I.I.

MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XMMHYECKUX
DJIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAJHsI, KaIbIUsI U UX COSAMHCHUN B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIEMEHTOB B [leprondeckoii CUCTEME U CTPOSHUEM HX aTOMOB.

CtpoeHue BeIecTBa: BUABI XUMUYECKOM CBSA3U. THUIBI KPUCTAITMIECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PpEmETKH W BHJA
XUMHYECKOH CBSI3H.

Knaccudukanus ©u HOMEHKIaTypa HEOPTaHWYECKHUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIINXCS K Pa3TUYHBIM KJIacCaM HEOPTaHUUECKUX COCTMHCHUH,
TeHETUYECKas CBSA3b HEOPTaHUYECKHUX BEIICCTB.

Knaccudukaiys XHMHUYECKUX pPeakuid 10 Pa3IudHBIM TpHU3HaKaMm (10 YUCITy U
COCTaBy YYacTBYIOIIUX B PEaKIIMU BEUIECTB, MO TEIUIOBOMY d(PeKTy, MO M3MEHEHUIO
CTETICHEH OKHUCJICHHS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHIO
Karanu3aTopa). DK30- U IJHIOTCPMUYECKUE PEaKIINH, TS PMOXUMHUUYECKIE YPAaBHEHUSI.

[TonsitTue o ckopocTh Xumuueckoi peakiuu. I[lonstue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX pEakIusx. [IOHSITHE O TOMOTCHHBIX M TETEPOTCHHBIX
peaknusax. [lonstue o karammsze. [loHsATHE O XMMHYECKOM paBHOBecuU. DakKTOpHI,
BIUSIIOIINE HA CKOPOCTh XUMHUYECKON PEAKIINH U MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE peakiuu, AIIEKTPOHHBIN OamaHc
OKHCJTUTEIIBHO-BOCCTAHOBUTEIHHOM PCaKIINH. CocraBneHue ypaBHEHUH
OKHCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOJIB30BAHUEM METO/A JJIEKTPOHHOTO
OanaHca.



Teopust PNEKTPONUTHYECKON UCCOLMALMU. ODJIEKTPOJHUTBI U HEANEKTPOJIHTHIL.
Katnonsl, aHuoHbl. MexaHHW3M [OHCCOLMALMA BEIIECTB C PA3JIUYHBIMU BHUAAMU
xuMuueckoit cBs3u. Ctenenb auccounanuu. CHIbHBIC U CJIa0bIe DJIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YCIOBHS MNPOTEKAHMSI pPeaKIUi HMOHHOrO0 OOMEHa,
MOJIHBIE U COKpALIEHHBIE HOHHbIE YpaBHEHUs peakiuii. CBOKCTBAa KUCIOT, OCHOBAHUH U
COJIEM B CBETE MpEJCTaBICHUN 00 3JIEKTPOIUTHUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha UOHBL. [ToHsATHE O TUAPOIU3E COJEN.

Xumuueckuii 5Kcnepumenm:

O03HAKOMIJIEHUE C MOJICIIAMU KPUCTALIMYECKUX PEMIETOK HEOPraHUUECKUX BEILIECTB
— METaJUIOB M HeMeTaJuIoB (rpadura U aaMasa), CIOKHBIX BEIIECTB (XJIOpUaa HATpHs),
UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM pPEakluu OT BO3JCHUCTBUS
pa3IMuHbIX (PAKTOPOB, HCCIENOBAHUE DJECKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIMAlMK KUCIIOT, MIENoYed U coneil (BO3MOKHO MCIOJIb30BAHUE BUIECO
MaTepuaoB), MPOBEICHUE OMbITOB, MILTIOCTPUPYIOIINX NPU3HAKU MPOTEKAHUS pPEeaKIuid
HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BhIJCICHHE ra3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakinii (TOpeHHue,
peaKiuu pa3lioKEHUs, COCIUHEHUS), PACMO3HABAaHWE HEOPraHWYECKUX BEIIECTB C
MIOMOIIbI0 KAYECTBEHHBIX PEAKLIHUM HA HOHBI, PELUICHUE SKCHEPUMEHTAJbHBIX 3a/1ad.
HeMeTa/ibl U MX COeIMHEHUS

OO0mast xapakTepUCTHKA TaToreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
crerienu okucieHus. CtpoeHre u GpU3nYeCKre CBOMCTBA MPOCTHIX BEILIECTB — FAJIOTEHOB.
XUMHUYECKHE CBOWMCTBAa Ha MpuMepe Xxjopa (B3auUMOAEHCTBUE C METAJJIAMU,
HEMEeTaJJIaMH, 1esiouamu). Xia0poBoaopo. ComsiHasi KUCIIOTa, XUMUYECKUE CBOMCTRA,
MOJIyYEHHE, TpUMeHeHHe. JleficTBHE XJIopa U XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxnenmme XIopuIbl U UX HAXOXKICHUE B IPUPOJIE.

OO61as xapakTepucThka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOECHHS ATOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u puanyeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJIa U CEPhl. AJUIOTPOIHBIE MOIU(MUKAIIUU KUCIOPOJa U Cepbl. XUMHUUECKHE
cBolicTBa cepbl. CepoBOIOPO/I, CTPOEHUE, PUBUUECKUE U XUMUUYECKHE CBOCTBA. OKCHIbI
cepbl Kak IMpPEACTaBUTENM KHCIOTHBIX OKCcHAOB. CepHas KucioTa, (U3MYECKUE HU
XUMHUYECKHE CBOMCTBA (00IME KaK MPEICTABUTENS Kilacca KUCIOT M CICIH(PUICCKUE).
XUMUYECKHE PEaKIMH, JIeKallhe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJy4eHus
cepHoil kucnoThl. [I[pumeHeHne cepHoi KUCIOTHI. COu CEPHOUN KUCIOThI, KAYECTBEHHAS
peakius Ha cyibgar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B MpUpojie. XUMUYECKOE
3arpsi3HEHHE OKpY’KaloIlel cpeAbl COCIMHEHUSIMH cepbl  (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAICHUS.

OO01as xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHsS. A30T, paclipoCTpaHEHUE B MPUPOJIE, PU3HUECKHUE U
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xumudeckue cpoiictBa. KpyroBopoT azora B mpupone. AMMUaK, ero (u3HYecKue U
XUMUYECKHE CBOMCTBA, MoJydeHne u npumeHeHue. Comu aMMOHUS, UX (QU3UYECKUE H
XUMHUYECKUE CBOMCTBa, NMpuMeHeHue. KauecTBeHHass peakiysi Ha HOHBI aMMOHWUSI.
A3OTHas KucioTa, e€ moyiydeHue, pu3nueckrue M XMMHUYECKHe CBOMCTBa (0OIIMe Kak
IPEICTaBUTEN Kilacca KUCIOT U cnenuduyeckue). Mcrnonb30BaHUE HUTPATOB U COJIEH
aMMOHHUSI B KauyeCTBe MHUHEpalIbHbIX ya00peHuil. XUMHUYECKOE 3arps3HCHHE
OKpY>Karolllel cpe/ibl COEAMHEHUAMM a30Ta (KUCIOTHBIEC OXKAM, 3arpsi3HEHUE BO3/YXa,
no4Bbl U BogoémoB). docdop, amnorpornusie Mmoaudukanuu docdopa, puzndeckue u
xumuueckue cBoictBa. Okcupn dochopa (V) u docdopnas kuciora, puszuueckue u
XUMUYECKHE CBOWCTBa, monydeHue. Mcmons3oBanue QocdaTtoB B KauecTBe
MUHEpaIbHBIX YI0OOpEHUN.

O6mas xapaktepucTka 31eMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKkTEepHbIE CTENEHU  OKHUCICHHs.  YTIIEpOJA, aUIOTPOINHBIE  MOJU(UKAIINH,
pacnpocTpaHeHUue B NpHUpoAe, (PU3MYECKHE U XUMHUYECKHE CBOMCTBa. AacopOius.
Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoaa, ux (pu3n4eckrue U XUMUYECKUE
CBOWCTBA, JCHCTBHE HA KUBbIC OPTaHU3MBbI, IOJYYCHUE U IPUMEHEHUE. DKOIOTUYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcusioM yrieposaa (IV), runoresa rio0anbHOr0 MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3(P¢eKT. YTroibHas KUCIOTa W €€ ColM, uX (U3NYECKue H
XUMHUYECKHUE CBOMCTBa, IMOJydYeHHEe U TnpuMeHeHwe. KadecTBeHHass peakius Ha
KkapOoHaTtHoHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHX BEMIECTBAX KaK O COEAMHEHUAX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YTOJib, MPUPOIHBIN Ta3, He(Th), MPOTYKTHI UX
nepepadboTku (OCH3UH), UX POJib B OBITY U MPOMBINIIEHHOCTH. [loHsITHE O OHMOTOTHYECKH
BAXXHBIX BeIIECTBAaX: >KHUpaxX, OejKax, YrjieBoJax — M HMX POJIM B >KU3HHU YeJOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUHN.

KpeMHuii, ero pusnyeckue 1 XMMUYECKUE CBOWMCTBA, NOJyYEHHE U MPUMEHEHUE.
Coeaunenust kpeMHus B npupoje. OOuue npenacrapienus o6 okcuae kpemuus (IV) u
KpeMHueBon kuciore. CHIMKATHI, UX HCIOJIb30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeliline CTpOMTENbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, LIEMEHT, O€eTOH,
xene300eToH. [Ipobiaembl 0€30MacHOr0 UCTOIB30BAHMS CTPOUTEIBHBIX MAaTEPUAIOB B
NOBCEAHEBHOM KU3HU. XUMUUECKULl IKCNEePUMEHM.!

M3yuyeHHEe OO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEICHUE KAaYEeCTBEHHBIX PEAKIMU Ha XJIOPUJI-MOHBI U HAOIIIOJCHHE MPU3HAKOB UX
MIPOTEKaHMS, OMBITHI, OTpaXKAKOIMNE (PU3NIECKUE U XMMUIECKHUE CBONCTBA TAJIOTCHOB H
UX COEJUHEHUH (BO3MOKHO HCIIOJNb30BAHUE BHJIEOMATEPHUANIOB), O3HAKOMJIEHHE C
oOpasiiaMu  XJIOpUJI0B (TaJIOTEHHUIOB), O3HAKOMJIEHME C oOOpas3lamMu cepsl U €
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COEIMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HA0IIOIEHUE MTpoliecca
00yIrIMBaHMs caxapa MoJ ACHCTBHEM KOHUEHTPUPOBAHHOW CEPHOUM KUCIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIOTHI, MPOBEJIECHUE KaueCTBEHHOM
peakuuu Ha cyib(}ar-uOH U HaONIO/IEHUE MpU3HAKa €€ MPOTEKaHUs, 03HAKOMJIEHHE C
¢usznyeckumMu  cBoiicTBamMHM  a3ota, (ochopa W UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEpUAJIOB), o0pa3lamMu a30THBIX U (OCHOPHBIX YAOOPEHU,
HoJlyueHue, coOupaHue, pacro3HaBaHHE M U3y4YE€HHE CBOMCTB aMMHaKa, MPOBEICHUE
KAUECTBEHHBIX PEAKIUH HAa MOH aMMOHMS M (ocpaT-UOH U HU3y4YEHHE MPU3HAKOB UX
IIPOTEKaHMUs, B3aUMOJEUCTBUE KOHLUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEJIBIO
(BO3MOXXHO HCIOJB30BAHUE BHUJIEOMATEPUAIIOB), U3YUYEHUE MOJENEH KPUCTAUIMYECKUX
pemérok anmasza, rpadura, QyiepeHa, O3HAKOMJIEHHE C TPOILECCOM aAcopOLUu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
NOJIyYeHHe, COOMpaHHe, pacCllO3HaBaHUE M HM3YYECHHE CBOMCTB YIJIEKHCIOrO Trasa,
IPOBEICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI M H3yUYCHHUE
IIPU3HAKOB  MX  IPOTEKAaHMs, O3HAKOMJICHME C  IPOAYKLUEH  CWIMKATHOU
IIPOMBIIIJICHHOCTH, PEUIEHNE JSKCIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxnenmme
HEMETaJUIbl U UX COEAVHEHU». MeTa/uIbl M UX COeIMHEHUS

OOwast xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAaHHM HX
nonokenus B llepuonnueckont cucreme xumuyeckux sneMeHtoB [[.M. Menneneesa n
ctpoeHuss atoMoB. CTpoeHuMe MeTauioB. Mertaludeckas CBs3b U METAJNIMYECKas
KpUCTAJUIMYECKAs] PEIIETKA. OJEKTPOXMMHYECKUN P HAlpsHKEHUH METaUIOB.
duznyeckre 1 XUMUYECKUE CBOKMCTBAa MeTaioB. O0uue crnocoObl MOIyYeHUs! METAIIIOB.
[ToHsiTHE O KOPPO3UM METAILIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, YyryH, JOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[I{emoynple MeTauibl: MojoxkeHue B Ileproanueckor CcuUCTEME XUMHMYECKHX
anemeHTtoB J[.M. MeHneneeBa, CTpOEHHME WX aTOMOB, HAXOXJIECHUE B TMPUPOJE.
du3nueckue M XMUMUYECKHE CBOICTBAa (Ha mpumepe HaTpuss U Kanus). OKcuabl U
TUAPOKCUBI HATPUS U Kainsl. [I[puMeHenne menoYHbpIX METAIOB U UX COCIMHEHUN.

[I{enoyHO3EeMENBHBIE METAJIBI MAarHUM U KaJbLUN: NOJIO)KEeHUE B [lepuoanueckon
cucreMe xumudeckux diueMeHToB .M. Menzaeneesa, cTpoeHre UX aTOMOB, HaX0XKICHUE
B Inpupone. Pu3nyeckue M XMMHYECKHE CBOWCTBA MarHus M Kanblus. BaxnHenmme
COEIMHEHUS Kanblus (OKCUA, TUApoKcun, coiu). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpPaHEHHs.

AsroMyHAN: nTosokeHne B [leproauyeckont cucteMe XUMUIECKHAX 3eMeHToB J[. 1.
MenpneneeBa, CTPOEHUE aTOMa, HAXOXKJAEHUE B npupoac. Ouznueckue U XUMHUYECKHE
cBOicTBa amoMuHusA. AMpOTEpHbIE CBOMCTBA OKCHA U THAPOKCUAA aTIOMUHUS.

Keneso: momoxenne B llepuomnueckor cucteMe XUMUYECKUX 3nemeHtoB J[.M.
MeHnneneeBa, CTpOEHHE aTOMa, HaXOXKJEHHE B Ipupone. OU3NYECKUE U XUMUYECKUE

12



cBoMicTBa xene3a. Okcuibl, ruapokcu bl u conu kenesa (II) u sxenesa (I11), ux cocras,
CBOMCTBA U NOJIyYeHUE. XuUMUUECKUL IKCNEPUMEHN.:

O3HaKOMJIEHUE ¢ oOpasllaMyi METAJIJIOB U CIUIaBOB, UX (PU3UYECKUMHU CBONCTBAMH,
U3YYEHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICUCTBUS OKCUJIA KaIbIUs U HATPUS C BOJIOM
(BO3MOXKHO HCIIOIb30BaHUE BUACOMATEPUAIIOB), UCCIIEOBAHUE CBONCTB KECTKOW BOIBI,
Mporiecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIIUI HA HOHBI (MarHus, KajabIys, aJIOMUHUS,
nuHka, xene3a (II) m xenesa (II1), mexu (II), HaGmromEeHWEe W OMHICaHWE IPOIIECCOB
OKpalllMBaHUs TJIaMEHU MOHAMM HATpPHsl, Kalus U KaJIbLUs (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPUAIIOB), HCCle0BaHUE aM(OTEPHBIX CBOWCTB THUIAPOKCHIA ATFOMUHUS U
TUAPOKCUIA IMHKA, PEIICHUE 5SKCIEPUMEHTAIbHBIX 3aJad mno Teme «Baxuelue
METaJUJIbl U KX COEJIMHEHM». XUMHSA U OKPY:KaIIas cpeaa

BemecrBa u Marepuanbl B [OBCEIHEBHOW JKM3HM 4YeloBeKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHUYECKUX peakiuid B ObiTy. IlepBas momomip mnpu
XUMHUYECKUX 0KOTrax M OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpysKaroliel cpenbl (mpeaenbHas J0MycTUMAast
koHneHTparus BemniectB (manee — I1JIK). Ponk XxuMum B pemICHHM SKOJOTHYECKUX
npoOieM. Xumuueckuii 3Kkcnepumenm:

M3yueHHe 00pa3lioB MaTEPUAIOB (CTEKIIO, CIUIaBbl METAJIOB, OJUMEPHbIC

MaTepHuabl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSA3€HM MpU U3YYEHHMM XUMHUU B 9 Kiacce

OCYILIECTBIISIETCS YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK
U IIOHSTHH, SIBJISTFOIIIAXCS CHUCTEMHBIMH IS OTJIEIBLHBIX peaMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OO0uue ecTeCTBEHHO-HAyYHbIE MTOHSATHSI: HaAy4YHBIN (DaKT, rUIoTe3a, 3aK0H, TeOpHs,
aHaJ U3, CHUHTE3, KiIacCuUKalMs, TMEPUOJIUYHOCTb, HAOIIOJACHUE, HKCICPUMEHT,
MOJICTUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUEC, MapPHUKOBBIA A((PEKT, TESXHOJIOTHS,
MaTepuabl.

®dusnka: marepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUCCKUM 3apsiji, TPOBOAHUKH, MOJYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTORIEMEHT, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PAacCTBOPHUMOCThb, KpHUCTAJIMYECKass pEIIETKA, CIUIaBbl, (QU3NYECKUe
BEJIMYMHBI, €IWHMIIBI H3MEPEeHMS, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3IHI,
Comnize.
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buonorus: ¢otocunres, npixaHwe, Ouochepa, dSKOcHUCTeMa, MHUHEpAIbHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpadbl, TOPHbIE MOPOJbI, MOJE3HBIE
HICKOTIaeMble, TOTINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaAaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHUs
JOCTHTAIOTCSI B XOA¢ OOYyYCHHS XUMHUHM B CIUHCTBE Y4YCOHOM M BOCIUTATEIHHOM
JESITETHHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMHU B OOIIECTBE MPABWJIAMUA 1 HOPMAMH
MOBEJICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHUS M COITMATTN3AIIAN
00yYaromuxcs.

JImaHOCTHEIC pe3yIbTaThI OTpaxaroT TOTOBHOCTh O0yJarOIITIXCSI
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIIMH M PaCIIUPCHHEC
OTIbITA JICSITENIBHOCTH Ha €€ OCHOBE, B TOM YHCIE B 4YacTu: 1) MATPUOTHYECKOTO
BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIIEHUS K OTCUYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HAaCJICINI0, TOHUMAaHUS 3HAUCHUSI XUMUIECKON HAYKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEpHOM WHGpOpMAIMEH O TEPEeIOBhIX
JTOCTIKCHUSIX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCIIUTAHUS:
MPEJICTaBJICHUS O COIMAJIBHBIX HOpMaX M IIpaBUiIaX MEXJINYHOCTHBIX OTHOILICHUMN
B KOJUICKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHOMCCIIeTI0BATEIBCKOM, TBOPUSCKON M APYTUX BHAAX JCITCIHBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JI€ATEIbHOCTHM  MpPU  BBINOJHEHUU  Y4YEOHBIX,
MO3HABATEIbHBIX 3aJ1a4, BBIOJIHCHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3JIaHUN YICOHBIX
MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHMMAHUI0O M B3aWMOINOMOILIU B MPOIECCE 3TOU
y4eOHOM AesATEeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEICHHE W IMOCTYIKH CBOMX
TOBapHIlEed C MO3UIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUIN MOCTYNKOB; 3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:
MUPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE W XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHW M COCTABJISIONIME OCHOBY
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Ul TIOHMMAaHMs CYIIHOCTH HAay4YHOM KapTHHBI MHpa, HPEICTAaBICHUsS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS35X YEJIOBEKA C IPUPOJHOM CPEIoH, O
poJii XUMMHUU B TO3HAHUU OTUX 3aKOHOMEPHOCTEW;  IMO3HABaTEIbHbIE MOTHUBBI,
HalpaBJiCeHHbIE Ha [TOJIyY€HHUE HOBBIX 3HAHUN 110 XUMHUHU, HEOOXOAUMBIE ISl 00BSICHEHUS
HAOMIOJaeMBIX TIPOIECCOB M  SBJICHUH, TO3HABATENbHOW, WH(DOPMALMOHHONW U
YUTATEJIbCKOUN KYJIbTYPhl, B TOM YHCJI€ HABBIKOB CAMOCTOSITENBHOU PA0OThI C YUeOHBIMU
TEKCTAMH, CIPABOYHOM JIUTEPATypOil, JOCTYIHBIMHM TEXHUYECKUMHU CpPEICTBAMMU
MH(OPMAIMOHHBIX TEXHOJIOTHI{; MHTEPEC K 00YUEHUIO U MO3HAHMIO, TI0003HATEIbHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K CamMOOOpa30BaHUIO, NMPOEKTHOW M HCCIEN0BATEIbCKON
JEeSTeIbHOCTH, K OCO3HAHHOMY BBIOOpDY HAaNpaBlIEHHOCTH U YPOBHA OOy4YeHHS B
nanpHeneMm; 4) GopMHUpPOBaHMSA KYJIbTYPHI 310POBbS:

OCO3HAHME LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0POBbIN 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUM 1 HETPUSATUE BPEIHBIX
OpUBBIYEK (YMOTpeOJIEHUsT aJKOTojs, HApPKOTHKOB, KypEHHs), HEOOXOAUMOCTH
coOI0ICHNS TPaBUJl OE30MaCHOCTH IPU OOPALEHUU C XMMHUYECKMMM BEIIECTBAMU B
OBITY M pealbHOU KNU3HU; 5) TPYAOBOIr0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO Ipodecchil U Tpyia pa3auyHoro poja,
yBaXXEHUE K TPYAYy W pe3yJibTaTaM TPYJOBOU NEeATEIbHOCTH, B TOM YHUCJE Ha OCHOBE
NPUMEHEHUsI MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHBIM BBIOOp HMHIUBUAYaIbHOU
TPAaeKTOPUH MPOAOCDKEHUSI 0O0pa3oBaHHMs C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTM K XHMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHON
npo(hecCUOHATFHON AESITETbHOCTH M PAa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH
aJanTHUPOBATHCA B MPO(eCCUOHANBHOM cpefie; 6) IK0JI0rn4ecKoro BOCIUTAHMS S

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOIIEHHUE K IPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €& CyIeCTBOBaHMS, IOHHMMaHUE IEHHOCTHU 3/10pOBOT0 U 0€30MacHOro
oOpaza ’KHM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY H
IICUXUYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH COONIOACHUS MpPaBUI 0OE€30MacHOIO
NOBe/ICHUs IpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIIUAX, YTPOXKAIOLIUX 3I0POBBIO U
YKU3HHU JIIOJIEN; CIOCOOHOCTU MIPUMEHSTh 3HAHHUSI, TOTyYaeMble MPU U3YYEHUU XUMUH,
JUTSl pelIeHUs 3a/lay, CBSI3AHHBIX C OKpY KaroUed MpUpPOJAHON CpeloM, AJIs MOBBIIICHHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS IJ100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX
npo0ieM M MOyTed HX pEeLIeHUs IOCPEACTBOM METOJOB XHMMHH, 3KOJOTHYECKOIO
MBIIIJICHUSI, YMEHUsI PYKOBOJCTBOBAaTbCS UM B I03HABATEIbHOW, KOMMYHUKATUBHON H
COLUAIBHOM MPAKTHUKE.
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METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB  BBIACISAIOT 3HAUMMbIE JUISt
dbopMHUpOBaHUS MHUPOBO33pPEHUsI OOLICHAYYHbIE TMOHATUSA (3aKOH, TEOpHs, MPUHIIMII,
runoresa, pakr, cuctema, porecc, SKCIEPUMEHT U APYTOe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX M MO3BOJSIOT HA OCHOBE 3HAHMM U3 3THX
npeaMeToB (GOpPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAYYHOM KapTUHE MUpa, H
yHUBEpCAJIbHbIE  y4eOHble  JAeiicTBUS  (IIO3HABaTelbHbIE,  KOMMYHUKATHBHBIE,
pEeryJsiTUBHbIE), KOTOpble oOOecnevyuBaroT  (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YU4EOHOU EATeTbHOCTH.

Ilo3HaBaTe/ILHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUs BasoBbie
JIOTHYECKHe JeHCTBUSA:

YMEHHSI HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS TTPH OCBOCHUH 3HAHUN:
pacKpbIBaTh CMBICT XMMHUYECKHX TMOHATUN (BBIACNIATh MX XapaKTEpHbIC IMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JAPYTUMHU TOHATHUSMHU), WCIOJB30BaTh TMOHATHS IS
OOBSICHEHHSI OTACNBHBIX ()aKTOB U SIBJICHMIA, BHIOUPATh OCHOBAHMS U KPUTEPUU IS
KIacCu(UKAIMM XUMUYECKUX BEIIECTB M XUMUYECKHX pPEaKIWi, yCTaHABIWBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYyKTUBHBIC, JEAYKTHBHBIC, IO AaHAJIOTHUH), JeJaTh BBIBOJBI H
3aKJIFOYCHUS; YMEHHE TMPUMEHSTh B TMPOIECCE TO3HAHUS MOHATHS (MPEIMETHBIC H
METaIpeJMETHBIC), CUMBOJUYCCKHE (3HAKOBBIC) MOJICTH, HCIOJB3yeMble B XHMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHbIE MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4ecKas (popmylia M ypaBHEHNE XUMHIECKOM
peaKiuu — MpU PEIICHUH y4eOHO-TTO3HABATENBHBIX 3a7a4, C YUETOM 3TUX MOJIEIBHBIX
MPE/ICTABIICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH H3Y4YaeMBbIX
00BEKTOB — XHWMHUYECKHX BEIIECTB M XHUMHYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPHUYUHHO-CJICICTBEHHBIC CBS3M W TIPOTHBOPEYHS B HU3y4aeMbIX
mporieccax u sABjIeHusX. bazoBble nuccjienoBare/ibCKue AeiCTBUA:

YMEHUE UCIIOIh30BaTh MOCTABIICHHBIE BOMTPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS,
a TaK)Ke B KAUYECTBE OCHOBHI ISl (DOPMHUPOBAHUS THITOTE3HI IO MMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKIECHUI; MPUOOPETEHUE OMBITA MO TUTAHUPOBAHUIO, OPTaHU3AINN H
MPOBEICHUIO YUYEHUYCCKUX DKCIIEPUMEHTOB, YMECHHE HaOII0JaTh 3a XOJOM IpoIliecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pPe3ysbTar, (POopMyIHpOBaTH OO0O0OIIEHUS W
BBIBOJIBI 110 pe3yjIbTaTaM MPOBEASHHOTO OTBITA, UCCIEAOBAHUS, COCTABIATH OTYET O
poJIeIaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:
yMEHUE BbIOMpATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIMIO PA3THUHBIX
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BUJOB U  (QOpM  MpEeACTaBICHUS, [MOJy4aeMyK U3  pa3HbIX  HCTOYHUKOB
(Hay4HOTIOIYJISIpHAST JTUTEpaTypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), KpUTUYECKHM OLIEHHWBATh MPOTUBOPEUYMBYI0 U HEIOCTOBEPHYIO
uH(OpMAINIO; yMEHUE PUMEHSTh Pa3IUYHbIe METO/IbI U 3aMPOCHI IIPH MOUCKE U 0TOOpE
nH(OPMAITUU U COOTBETCTBYIOIIHX JAHHBIX, HEOOXOAMUMBIX JIJISl BBITIOJTHEHUS YUCOHBIX U
MO3HABATENbHBIX 3a/1a4 ONpeNeNEHHOr0 THIA, NPUOOpPETEeHHE OIbiTa B 00JacTH
UCIIOJIb30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE
KYJbTYPOU aKTUBHOT'O UCIIOJIB30BaHUs PA3JINYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBIOMpATh ONTUMaIbHYIO (OpMY MpeAcCTaBiIeHUS MHGOPMAMK U WLIIOCTPUPOBATH
pelnraeMbie 3a/1a41 HECIOKHBIMU CXEMaMU, JTUarpaMMaMu, IpyruMu popMamu rpaduku
U UX KOMOMHALMSIMU; YMEHUE MCIOJb30BaTh U AHAJIIM3UPOBATH B MPOLECCE YUeOHOU U
UCCJIEIOBATENLCKON  JACSATENIBHOCTH WHGOPMAIIMI0 O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOI0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH PUPOAHOU CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YYeOHbIe 1eMCTBHUA:

YMEHHE 3aJilaBaTh BOIMPOCHI (B XOjA€ Auanora v (WIM) IUCKYCCHUHU) MO CYLIECTBY
00CcykJ1aeMoi TeMbl, (OPMYJIUPOBATH CBOM MPEIJIOKEHUSI OTHOCUTEIHHO BBITIOJIHECHUS
MPEAJIOKEHHON 3a/1auu; TPUOOPETEHUE OMbITa MPE3EHTAIMU PE3YJIbTaTOB BHITIOJHECHUS
XUMUYECKOTO
sKcrepuMeHTa (1abopaTOPHOrO OIMbITa, Ja0OpPaTOPHOM paldOThl MO HCCIETOBAHUIO
CBOMCTB BEIIECTB, Y4e€OHOTO TMPOEKTAa); 3aMHTEPECOBAHHOCTh B COBMECTHOM CO
CBEpCTHUKAMHU MO3HABATEJILHOM U MCCIIENOBATENLCKONW NIESITEIBHOCTH TMPHU PEIICHUU
BO3ZHMKAIOIIUX MPOOJIEeM Ha OCHOBE y4&Ta OOIIMX MHTEPECOB U COIJIACOBAHUS MO3ULIUN
(oOcyxnenns, oOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIIUS COBMECTHBIX
JNEeUCTBUH, OIpeJeieHne KPUTEPUEB IO OIIEHKE KadyecTBa BBIMOJIHEHHOW palboThl U

IpYTHE);

PerynsiTuBHbIE YyHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONpENEeATh LENH JACATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBaTbH M MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesATeNbHOCTh, BBIOMpaTh Hamboisiee 3(PPEeKTUBHBIE CMOCOOBI pEHIEHUS YYEOHBIX H
MO3HABATEIbHBIX  3aJay, CaMOCTOSITEJIbHO  COCTAaBIATh WJIM  KOPPEKTUPOBATh
MPEJIOKEHHBIM aJITOPUTM JIEHUCTBUM NPHU BBINOJIHEHUH 3aJaHUM C YUYETOM IOJIYUYEHHUS
HOBBIX 3HaHMI 00 H3yyaeMbIX OOBEKTaX — BEIIECTBaX M pEaKUMsIX, OLEHUBATH
COOTBETCTBHUE MOJYYEHHOT'O PE3yJbTaTa 3asiBJICHHOW L€, YMEHUE HCMOJb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUU 33JIaHUN.
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IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO 00S3aTEIBLHOTO COJEpKaHus,
YCTAaHOBJICHHOTO JaHHOU (pepepasibHOM pabouelt mporpamMMoi, BbIJIEISIOT: OCBOCHHbIC
0o0y4JarouMMucs HayyHble 3HAHUS, YMEHUSI U CIIOCOOBI JCHCTBUM, crieliupuIecKue s
PEIMETHON 001acTh « XUMHS, BUABI IEATETLHOCTH IO TIOJTYYSHHUIO HOBOTO 3HAHUS, €r0
MHTEPHpPETalUU, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYyalUsX.

K koniy oOydenuss B 8 kJiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHarOUIUXCSI YMEHHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHATHI: aToM, MOJEKyJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH (OJMHOPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10Js1 XUMHYECKOTO 3JIEMEHTA
B COCIMHEHUHU, MOJSIPHBIH 00BEM, OKCHI, KHUCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas peaklusl, KiIacCuPUKaLus
peaKkuuii: peakluud COCIUHEHUS, PEAKIIUU Pa3IOKEHUs, PEaKUU 3aMEIIEHUS], PEAKIIUH
oOMeHa, 9K30- ¥ SHJOTEPMHUUECKHE PEaKIH, TeIIOBOM 3(peKT peakuuu, siApo aToma,
AIIEKTPOHHBIN €O aToma, aToMHasi OpOMTalb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJISIPHAs M HEMOJspHAs KOBAJIEHTHAas CBA3b, MOHHAsl CBA3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JIOJisl BellecTBa (MPOLEHTHAs KOHLIEHTpauusi) B PacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH 3TH
MOHSATHSI TIPU OINMCAHMM BEIIECTB U MX MPEBPAIICHUI; HCIOJIB30BATH XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBieHUs (POPMYJI BELIECTB U
YpaBHEHUN XMMHYECKUX pEaKIUil; ONpeaensTh BaJE€HTHOCTb AaTOMOB JJIEMEHTOB B

OMHAPHBIX COEUHEHUSX, CTETICHD
OKHCJICHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHHSIX, NMPHUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy CO€IMHEHUM 1o (opMysiaM, BUJ XUMHUYECKOU CBSI3U
(koBajieHTHasT M MOHHAsg) B HEOPraHWYECKUX COEIUHEHMSIX; PACKpPBIBATh CMBICI

ITepunonnueckoro 3akona JI.1. Menneneesa: 1eMOHCTpUPOBATH
NOHMMAaHUE MNEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepuogmyeckoid cHCTEME, 3aKOHOB COXPAaHEHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHs], 3aKOHA ABOTaip0; OMUCHIBATH U
XapakTepu3oBaTh TabauuHyto Gopmy Ilepuoanyeckoit cuCTEMbI
XUMUYECKUX D3JIEMEHTOB: pa3ivyaTh MOHATUS «rJaBHas noarpymnmna (A-rpynma)» u
«mobounas mnoarpynmna (b-rpymma)», wmanble ¥ OOJBIINE TEPUOIBI, COOTHOCUTH
0003HaueHus, KOTOpbele UMeroTca B Tabmuie «llepuognueckas cucreMa XUMHYECKUX
sanemeHToB /.M. MenneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
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XUMHUYECKUX DJJEMEHTOB (COCTaB M 3apsj sjapa, oO0Iee YHCIO DJeKTPOHOB U
pacrpefielicHie HX 10 DJJIGKTPOHHBIM CJI0sIM); KJIacCH(MHUIIUPOBATh XHUMHYECCKHC
AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTRA,
XUMUYECKUE peakiuu (M0 YMUCIy UM COCTAaBY YYAaCTBYIOIIMX B PEAKIIUM BEIIECTB, I10
TertoBoMy 3G (}eKTy); XapakTepru3oBaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAAsl OIMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIHK; IPOTHO3UPOBAThH CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH IIPOTEKAHHUS XHWMHUYECKHUX TMPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJI0O XMMHUYECKOTO 3JeMEHTa Mo (opMylie COSTUHEHHS, MAaCCOBYIO JIOJIIO
BCIIIECTBA B PACTBOPE, MPOBOJAWTH PACUEThl MO YPABHEHHIO XMUMHUYECKOW pPEaKIINu;
MIPUMEHATH OCHOBHBIE OTIEPAIlMA MBICITUTEIBHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3,

CpaBHEHHUE, 000011IeHHE, CHCTEMaTH3AIHIO, KJaccudukaruto, BBISIBIICHHE
MPUYUHHOCIIEACTBEHHBIX CBSI3€M — ISl M3YUYEHUs] CBOWCTB BEIIECTB U XUMHYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HaONIOJCHUE, H3MEpEHue,
MOJICIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICICHHBINA); CJeA0BaTh MpaBUIaM
MOJIb30BaHUSI XUMUYECKOM MOCyA0M 1 1a00paTOpHBIM

o0opyIoBaHMEM, a TakKe MpaBuiiaM OOpaleHus ¢ BEHIECTBAMHU B COOTBETCTBUHM C
WHCTPYKIMSMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJIYUYEHUIO U
coOupaHui0 Ta3000pa3HbIX BEUIECTB (BOAOpOAA W KHUCJIOPOJAA), IMPUTOTOBICHUIO
pacTBOPOB C OINPEICIEHHON MACCOBOM JI0JIEN PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKHE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHUCIIOT C MIOMOIIbIO HHIUKATOPOB (JaKkMyc, heHon(TalenH, METUIIOPAHK U IPYTHE).

K koniy oOydeHuss B 9 kJjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIA:

PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX NOHATHN: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKWUCIICHUSA, XUMMUYECKas pEaklMs, XUMHUYECKas
CBsI3b, TEIUIOBOM 3(PEKT peaxiuu, MOJb, MOJSAPHBIA 00BEM, pPacTBOp, AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAass AMCCOLMAlLUS, peakuud HOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecue, oOOpaThUMble U HEOOpaTUMbIE pEaKIIHH,
OKMCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINU, OKUCIIUTEND, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTaHOBJIEHUE, aJUIOTPONUs, aM(OTEPHOCTb, XUMHUYECKas CBA3b (KOBaJECHTHAs,
WOHHAs, METAINIMYECKasl), KPUCTAIUIMYECKAsT pElIETKa, KOPPO3HUs METAJUIOB, CILIABBI,
CKOpPOCTh XHMHMYECKOM pEAaKUHUH, NpeAcnbHO pgomyctumas KoHueHtpauus [IJIK
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BEIIECTBA; WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
MPUMEHSTHITH
NOHATHUS MPU ONMHCAHUU BEIECTB M HMX MPEBpAlICHUH; HCIOIb30BATh XUMUYECKYIO
CUMBOJIMKY JIJIsI COCTaBJICHUS (hOPMYJTT BEIIECTB U
ypaBHEHUN XUMHUYECKUX PEaKLUi; ONpEeAeNsiTh BaJCHTHOCTh U CTENEHb OKHCIICHUS
XUMUYECKUX IJIEMEHTOB
B COCJIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaccy coeAuMHEHUu mo ¢opmysiaMm, BUJ XMMHUYECKON CBA3U (KOBaJICHTHasi, MOHHAs,
METa/NInYecKasi) B HEOPraHUYECKHX COCIMHEHMSX, 3apsA]l MOHA M0 XUMHYECKOU
dbopmyie, XxapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHMUYECKHX COCTUHEHUM, THII
KPUCTALTNYECKON PelIéTKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh  cMbicn  [lepuoamueckoro 3akona .M. MenaeneeBa wu
JIEMOHCTPUPOBATH €r0 TTOHMMAaHHE: OMKCHIBATh U XapaKTePU30BaTh TAOIUUYHYIO (opmy
[leproguyeckoid CHUCTEMBbl XUMUUYECKUX DJIEMEHTOB: pa3jiuyaTh TMOHSTHUS «TJIaBHAs
noarpynmna (A-rpynma)» U «mnobounas noarpynmna (b-rpymnma)», manele u Oombiue
MIEPHUO/IbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE NMEIOTCS B IMEPUOANYECKON Tabyuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB U
3apsan sapa, 001Iee YUCIO IEKTPOHOB U PACTPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM),
O0OBSICHATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN
B Mpejiesiax MalylbIX MEepPUOJOB U TIABHBIX MOJATPYII C Y4ETOM CTPOEHHUSI UX aTOMOB;
KJIacCU(DUITMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YKMCIy U COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerioBoMy 3G (}eKTy, M0 U3MEHEHHUIO CTEICHEH OKHCICHUS XUMHYECKUX DJIIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) oOOmME W cHenupuyeckrue XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB, MOJATBEPXkAasi ONMMCAHUE MPUMEPAMU MOJEKYJISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN; COCTABIATh YPaBHEHUS
AIEKTPOJUTUYECKON JUCCOLMALIAN KUCIIOT, MIEJI0UYEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE
ypaBHEHUS peaKIMil HOHHOTO OOMEHa, ypaBHEHHUS peaKIHil, MOATBEPKIAIOUIUX
CYIIECTBOBAHME T'E€HETHUYECKON CBS3M MEXKAY BEIIECTBAMU PAa3JIMYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEACTBOM
COCTAaBJICHHSI AJIEKTPOHHOIO OajlaHca ATUX PeaKklyid; TPOrHO3MPOBAaTh CBOWCTBA BEILIECTB
B 3aBUCUMOCTH OT UX CTPOEHUSI, BO3MOXHOCTHU
NPOTEKAaHUs] XUMHUYECKUX TPEBpAllEeHUd B Pa3IMYHBIX YCJIOBUSX; BBIYUCIATH
OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O W MOJISIPHYIO MacChl BELIECTB, MAacCCOBYIO JOJIIO
XUMUYECKOTO D3JIeMEHTa 10 (opMyJsie COCIUHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTtBope, MPOBOJUTH PACUEThl MO YPABHEHUIO XUMHUUYECKOW peakiuu; CcoOII01aTh
IpaBuJia MOJb30BAHMS XUMUUYECKON MOCY 10 U JIa0OpaTOPHBIM
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o0opysoBaHHEM, a TakXke TpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJTHEHHUIO J1a00OPATOPHBIX XUMHUYECKHUX OMBITOB IO MOTYYEHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEHIECTB (aMMHUaKa W YIJIEKUCIOrO Tras3a); MPOBOIUTH
peaKInu, MOATBEPIKIAIOIINE Ka4eCTBEHHBI COCTAB Pa3IMIHBIX BEIECTB: PACIIO3HABATh
OTIBITHBIM MTyTEM XJIOPHU-, OPOMHI-, HOAHI-, KapOoHAT-, pocart-, cunukar-, cynbdar-,
TUAPOKCH/I-MOHBI, KATHOHBI aMMOHHUS M HOHBI H3YYCHHBIX METAJIOB, PUCYTCTBYOIIHUC
B BOJHBIX PAcCTBOpAaX HEOPTraHWYECKUX BEIECTB; MPUMEHSITh OCHOBHBIC OIEPAINH
MBICITUTEIBHON  JIESITEIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHUE, O0000IIeHuE,
CUCTEMATHU3AIMI0, BBISBICHUEC MPUYMHHO-CICACTBEHHBIX CBSI3€H — I HW3yYeHUs
CBOMCTB BEIECTB M XMMHUYECKUX PEAKIUH, ECTECTBEHHOHAYYHbIE METObI MMO3HAHMS —
HaOJIFOICHNE, U3MEPEHHUE, MOJICTTUPOBAHNE, SKCIICPUMEHT (PEaTbHBIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
HaumenoBanue
Ne KonunuectBo OcCHOBHBIE BUBI ACSATEINBHOCTH
pa3zesoB U TEM Coneprxanue 00yueHus
n/n 4acoB oOyyJaronmxcs
y4eOHOro npeaMera

Paznen 1. IlepBoHavyaibHble XMMUYECKHE TIOHATHS
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1.1

XUMUs — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPaAKTUYECKON
JIeSITEILHOCTH

YCJIOBCKA

[Ipeamet xumuu. Posib XuMuu B AKU3HU
yeJaoBeKa. XUMUs B cucTeMe Hayk. Tena
v BenlecTBa. PU3NUECKUE CBOKWCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeTOAAX TTO3HAHUS
B XUMUU. YUCTHIE BENIECTBA U CMECH.
Cnoco0sI pazeneHust cMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOW MOCYI01, C
mpaBUJIaMH pabOThI B TaOOPAaTOPUHU U
npuemMaMu oOpauieHus ¢
1ab0paTOpHBIM 000PYIOBaHUEM.
duznyecKrue CBOMCTBa 00pa3IoB
HEOPraHMYECKHUX BEIIECTB — METAJIOB

Y HEMETAaJJIOB.

CriocoOblI pa3eneHus cMecei
(punbTpoBaHue, BEIIApUBAHUE,
TUCTUIUTALINS, XpoMaTorpadusi).

PackpbIBaTh CMBICI M3y4aeMbIX MTOHSATHM.
PackpbIBaTh posib XMMUHU B IPUPOAC U
YKU3HU YeJIOBEKa, €€ CBSI3b C APYTUMU
HayKaMH.

PaznngaTh yncThIe BEmecTBa U CMECH;
OJIHOPOJHBIE U HEOTHOPOIHBIE CMECH.
Paznuuath ¢puzndyeckre 1 XUMUYECKUE
SIBJICHHS.

CrnenoBath aJirOpUTMaM MCIOJIb30BaHUs
AKCTIEPUMEHTAIILHBIX METOOB —
HAOJTIOICHHS ¥ DKCTIEPUMEHTA.
Habmronate 1 onuceiBaTh 0OBEKTHI MPHU
MPOBEJCHUN IEMOHCTPALIUH U
Ja00PaTOPHBIX OIBITOB MO U3YUYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3jieieHusl CMECEl BEIIECTB.
[IpoBOIUTE XUMHYECKHUI SKCTIEPUMEHT
IIpH pa3JiejeHuU cMecel (Ha mpumepe
OYKCTKHU MOBAPEHHOM COJIN) B XO/1€
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JlabopamopHvie onvimoi: npakTudeckoi pabotsl Ne 2. CrnenoBaTh

N3ydenue u onucanue GuanuecKkux MPABUJIAM I10JIb30BAHUSA XUMHUYECKON
CBOMCTB 00pa3lloB HEOPTaHUYECKUX I0CY 104 U 1a00paTOPHEIM
BEIIIECTB. 000pyI0BaHUEM, a TaKKe IIpaBUIaM

N3ydenune criocoboB pas3aeineHus cMecei 00palleHus ¢ XUMUYECKUMU

(C TOMOIIbI0 MarHUTA). BCIIECCTBAMU

HpakmuquKue pd607’l/Ibl.' B COOTBCTCTBHUH C MHCTPYKIHUCHU

Ne 1. TIpaBuna pabotsl B maboparopun u | 11PH BBIIOJHCHUHN TIPAKTHICCKOH

npuémsl 0OpalieHus ¢ 1ab0paTOPHBIM paborst Ne 1.

000pyAOBaHHUEM. BeicTpanBath pa3sBEpHyThIE

Ne 2. Pasnenenue cmeceil (Ha mpumepe | TUCBMEHHBIC U YCTHBIC OTBETHI C OMOPOU
OYHCTKH NTOBAPEHHOM COJIN) Ha MHPOPMALUIO U3 y4eOHUKA U

CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
WCTIOJIb30BATh U3YUYCHHBI TOHATUUHBIN
arrmapar Kypca XuMuu
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1.2.

BemectBa u
XUMHUYECKHE

peakiuu

15

ATOMBI U MONEKYJIbl. XUMUYECKUE
sneMeHTbl. CUMBOJIbI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXHBIE
BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE
YUYCHHE.

Xumuueckass  Qopmyna. BaneHTHOCTb

aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTEeNbHAsT MOJICKYJISIpHAas Macca.
MaccoBas 1011 XUMHAYECKOT0 JIEMEHTA
B COCJIMHCHHMU.

OnpenensiTe MPU3HAKU XUMHYECKUX
peaKIMii, yCIOBHS UX MTPOTEKaAHUSI.
OOBSACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKHUX SIBJICHUHN C TOYKU 3PECHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccudumupoBars xumMuueckue
peakuuu (10 YKUCIIy U COCTaBY
pearupyromux u 00pa3yonmxcs
BEIIIECTB).

Cocrapisath HopMyIibl OMHAPHBIX
BEIIECTB 10 BAJCHTHOCTU U OTIPEICIISATh
BaJICHTHOCTH 1O (hOpMYyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mosb. MousipHas
Macca. B3anmocBs3b KoIr4ecTBa, Macchbl
Y YUCJla CTPYKTYPHBIX €IMHUIL BEIIECTRA.
Pacuértel o hopmynamMm XUMUYECKUX
COE€IMHEHUM.

DU3NYECKNE U XUMUYECKUE SIBIICHUSL.
XUMHUYECKas peakius U €€ MprU3HaKHu.
3aKOH COXpaHEHUsI MACChI BEIIECTB.
XUMUYECKUE YPABHECHMUS.
Kiraccupukanys XuMHIeCKUX peaKIuit
(coenuHEeHUs, pa3IoKEHUs, 3aMeIEeHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

®du3nyecKue cBOMCTBa 00pa3loB
HEOPraHMYECKUX BEIIECTB — METAILIOB U
HEMETAJIJIOB.

OOpa3Iiel BEMIEeCTB KOJTUYECTBOM | MOJTb.
dusndeckue siBjaeHUs (TJIaBJICHHUE
BOCKA, TasiHUE JIbJIa, paCTUPAHUE caxapa
B CTYIIKE, KHUIIEHUE U KOHJICHCAIUS
BOJIbI).

XuUMUYEeCKUe SIBJICHUS] (TOPEHUE

CBEYM, MPOKAIMBAHUE METHOU

PaccraBnars ko3 duiineHTs B
YPaBHEHUSAX XUMHUYECKHUX PCAKIIHH.
Hab6mronaTh U ONKUCHIBATH OOBEKTHI

IIpU IIPOBEJACHUHN JTEMOHCTPALIUM U
71a00paTOPHBIX OMBITOB.

[IpoBoauTH BBIUKCICHUS TIO (opMyJiaMm
XUMUYCCKUX COCTUHEHUN U YPaBHEHUSIM
XAMUYECKUX PEAKLIUM.

[IpuMeHATh €CTeCTBEHHO- HAy4YHbIE
METO/Ibl IO3HAHUSA (B TOM YHCIIE
Ha0JII0ICHUE, MOJICTTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALIMH
MBICIIATEILHOMN 1ESITEIbHOCTH
(cpaBHEHHE, KTacCU(pUKALIHS)
BricTpanBaTh pa3BEpHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha HH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBINA IOHATUNHBIN
anmnapar Kypca XuMuu
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MIPOBOJIOKH, B3aUMOJICHCTBHE COJIBI
WJIM MeJIa C COJISTHOM KHUCIIOTOM).
Habmtoienue npru3HakoB MPOTEKaHUS
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XUMHUYECKUX peaKuil (pa3ioxKeHue
caxapa, B3auMOJICCTBUE CEPHOU
KHUCJIOTBI C XJIOPUJIOM OapHsi, MOJTydeHHe
u pasnoxenue ruapokcuaa menu (1)
IIPU HAarpeBaHWH, B3aUMOJICVCTBUE
xezesa ¢ pactBopoM conu meau (11).
OnBIThI, WILTIOCTPUPYIOLINE 3aKOH
COXpPaHEHUS MACCBI.

JlabopamopHvie onvimoi:

Coznanue Mozieneit MoJIeKy
(1IapocTepKHEBBIX).

Onucanue  QU3MYECKUX  CBOICTB
00pa3iloB HEOPTaHUYECKUX BEIIECTB —
METaJVIOB U HEMETAJIOB.
Habnronenune ¢puzndeckux (MaaBjieHue
BOCKa, TasHUE JIbJa) U XUMUYECKUX
(ropeHue cBe4H, MPOKATUBAHUE METHOM
IIPOBOJIOKH) SIBJICHUH.

Habmtonenue u onrcanve Npu3HaKoB
MPOTEKAHUSI XUMHYECKUX PeaKIuil
Pa3HBIX THUIIOB.

Buviuucnenus: OTHOCUTENBHOU
MOJIEKYJIAPHOI MaccChl BEILIECTB,
MOJIIPHOM MaccChl, MacChl BEIIECTB,
Macchl U KOJINYECTBA BEIIECTBA;
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MacCOBOM 101 XUMHYECKOIO 3JIEMEHTA
o GpopMmyJie CoeMHEHUS;
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M0 YPaBHEHUSM XUMUYECKHUX
peaKiMii: KOJIMYECTBA, MACCHI
BEILIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MAacCe PEareHTOB Uiu
IPOJYKTOB PEAKIIUU

Hroro no pazneny

20
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2.1

Boznyx. Kucnopon.

IlousTue
00 okcHumax

Bosnyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — anemeHT u nmpocToe
BelecTBo. Haxoxnenue kuciaopoaa B
npupojie, Pu3nuecKkue U XUMUIECKUe
cBoMcTBa (peakuuu ropeHust). OKCUbI.
[Tpumenenue kucnoponaa. CriocoOs
MOJTYYSHUST KUCTIOpOa B JIA0OPATOPHUH U
npomsbinieHHocTd. Kpyrosopor
Kucinopoza B mpupoje. O30H —
aJIIOTpoIHas MoAuUKaIUS KUCIOpoa.
Ternnooit r3¢dexT XxumMudeckout
peakIuu, TEPMOXUMUYECKUE YpaBHEHUSI,
9K30- U SHJIOTEPMUUYECKHUE PEAKIINH.
TomnuBo: yroiabs U MeTaH. 3arpsi3HEHUE
BO3/lyXa, YCUIICHHE TapHUKOBOTO
addekra, pa3pylieHrue 030HOBOTO CIIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE ompeeneHue coaepkaHus
KHUCIIOpOoa B BO3yXe

[Tomyuyenue, cobupanue, pacro3HaBaHHe

Hcnonb3oBaTh XUMUYECKYIO CHUMBOJIUKY
JUIS COCTaBIIeHUS (POPMYJT BEILIECTB,
MOJIEKYJISIPHBIX ypaBHEHUH
XUMHUYECKUX PEaKIHi ¢ yyacTHEM
KUCJI0pO1a. XapaKTePU30BaTh
(omuUChIBaTh) COCTAB BO3/YXa,
¢uznyeckue 1 XuMHUYEeCKHe CBONCTBA
KHCIIOPOa, CIIOCOOBI €ro MoIy4YeHus,
IpPUMEHEHUE U 3HaYEHUE B MPUPOJE U
XKU3HU yenoBeka. CpaBHUBATh peakluu
TOPEHHS U MEJUICHHOTO OKHCIICHUSI.
OOBSICHATH CYIIHOCTh IKOJIOTMYECKUX
npo6JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CnenoBath nmpaBuiiaM 0€30MaCHOMN
paboThI B J1aDOpaTOpUH NpU
UCIOJIb30BAaHUU XUMHUYECKOUN MOCYAbl U
000pyI0BaHUs, a TAKXKE IpaBUIaM
oOpallleHHs C TOPIOYUMH BEleCTBaMHU.
[InanupoBath U OCYIIECTBIATH Ha
MPAKTHKE XUMUYECKUE IKCTICPUMEHTHI,
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Y U3YUYEHHE CBOMCTB KUCIOPOAA.
HaGnronenue B3anmo1elicTBHsI BEIIECTB
C KMCJIOPOJIOM M YCIIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUS TOPEHUS
(moxkapa).

JlabopamopHnuwiii onvim:

O3HakomiieHHEe ¢ 00pa3liaMu OKCHUIIOB

Y OIIMCAHUE UX CBOWCTB.
lIpakmuueckas paboma: Ne 3.
[Tonydenue u cobupanue KUciIopoa,
M3Y4YEHHE €TO CBOWCTB.

Buviuucnenus: MOJIEKYJISIPHON MacChl
KHUCJIOPOJIa U 030HAa HA OCHOBAaHUU
ATOMHOM MacChl XUMUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MAaCChI
BEIIECTBA MO YPABHECHUSIM
XAMUYECKUX PEAKLIUHI

MPOBOJIUTH HAOIIOJICHUS, JIeTIaTh

BBIBOJIBI 110 PE3yJIbTaTaM KCIIEPUMEHTA
IIPU TIPOBEICHUHU JTA00PATOPHBIX OIBITOB
U TIPaKTHYECKON pabOTHI.

Boraucnars KoIM4ecTBO BEIIECTBA, 00bEM
rasa no gopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe B
rpy1mme.

BricTpauBath pa3BépHyThIC
NUCHbMEHHBIC U YCTHBIE OTBETHI C OMOPOI
Ha nHpopMaIuio U3 yueOHHKa U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBINA MIOHATUNHBIN
anmnapar Kypca XUMHUH
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2.2

Bonopoa. Ilonsarue
0 KHCJIOTaX U COJIAX

Bonopoxn — anemeHT u mpocroe
BeuecTBo. Haxoxnenue Bonopona B
npupoje, Pu3nuecKkue U XuMUIECKUe
CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
noay4eHus. Kucnorsl u coiu.
Momnsipabiii 00bEM razoB. PacuéTel mo
XMMUYECKUM YPABHEHUSIM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
[Tonyuenue, cobupanue u

PackpbIBaTh CMBICI H3y4aeMbIX TOHATHI
Y IPUMEHSTH 3T MOHATHS IPU OIUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OIUCHIBATH)
(u3HYecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €r0 MOJTyUYeHUs,
IPUMEHEHUE.

Cobupatb npubop AJid MOTyYEHUs
BOJIOpO/A.

Hcnosb30BaTh XUMUYECKYIO CUMBOJIMKY
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pacno3HaBaHUE BOJIOPOAA.
Bzaumopericteue Bomopoaa € OKCHUIOM

menu (II).

JlabopamopHhuwiii onvim:
B3anmopeiicTBuE KUCIOT C METAILNIAMH.
IIpakmuueckas paboma:

Ne 4. Tlonydyenue u cobupanue Boaopoa,
M3y4YE€HUE €TO CBOMCTB.

Boruucnenus:

00BEMa, KOJIMYECTBA BEIIEeCTBa ra3a

M0 €ro HU3BECTHOMY KOJUYECTBY
BEIIECTBA WU 00BbEMY;

00BEMOB Ta30B 110 YPaBHEHUIO PEAKIIMH
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUHN
ra3oB

JUIsi  cocTaBlieHus (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peakuii ¢ BOJOPOJA.
Bpruucnsate MOJSIPHYIO MacCy BEILIECTB;
00BEM Trasa,

y4acTHEM

KOJIMYECTBO BEUIECTBA,
Maccy BeIlleCTBa;
[TpoBOIUTE PacuETHI IO YPaBHEHUSM
XUMUYECKUX PEaKIUi: KOJIUYECTBa,
00bEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce pearecHToB
WM TIPOAYKTOB PEAKIIHH.

CrnenoBath npaBuiaM O€30MaCHOM
paboThI B J1abopaTopuu Npu
WCIIOJIb30BAaHUU XUMHYECKOU MOCY bl U
000pyI0BaHUs, a TAKXKe MpaBUIaM
oOpalieHus ¢ TOPrOYMMU BEUIECTBAMU B
OBITY.

[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIOJIEHUS, JIeTIaTh

BBIBO/IbI 110 PE3yJIbTaTaM dKCIEPUMEHTA.
VYyacTBoBaTh B COBMECTHOM paboTe B
rpy1me
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2.3

Bopna.
PactBopsI.
[Tonsitue 00
OCHOBAaHUAX

dusnueckre cBOMCTBA BOJbI. Bosia kak
pacTBOpUTETb. XUMUYECKHE CBOMCTBA
BOJIbI.

OcHOBaHUA.

PackpbiBaTh CMBICT M3y4aeMbIX MOHITUA
Y IPUMEHATH T MOHATUS IPHU OMIMCAHUU
CBOWCTB BEILIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (U3UICCKHUE U
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PactBopsl. Poipe pacTBOpOB B Ipupoe u
B JKM3HU 4esioBeka. KpyroBoport Boabsl B
npupoje. 3arpsi3HEHUE NPUPOIHBIX BOJ.
OxpaHa ¥ O4YKNCTKA TPUPOAHBIX BOJ.
HacrllieHHbIe 1 HEHACHIIIICHHBIC
pacTtBOphI. PacTBOpUMOCTD BELIECTB B
BojJe. MaccoBast 1015 BellecTBa B
pacTBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBopeHue BemecTB ¢ pa3iniHOn
PacTBOPUMOCTBIO.
BzaumopenictBue BOABI € METALIAMH
(HaTpUeM U KaJIbLIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
1IEII0YEH C TIOMOIIBIO UHIAUKATOPOB.

JlabopamopHvie onvimol
HccnenoBanue ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C pa3InyHON
PacTBOPUMOCTBIO.

[IpuroroBiieHUEe pacTBOPOB €
OIPEECIEHHON MacCOBOM NI0JIEN
pacTBOPEHHOTO BEIIECTBA.

IIpaxmuueckas paboma

XUMHYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIISL B MPUPOJIHBIX MpoIieccax.
CocTaBnsATh ypaBHEHUSI XUMUYECKUX
pEAKLHI C y4aCTUEM BO/IBI.

OOBSICHATH CYIIHOCTh IKOJIOTHUYECKUX
npobJieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOIHBIX BOJ, CHOCOOBI OUYUCTKHU
BOJIBI OT IPUMECEH, MEPHI 110 OXPaHEe BOJ
OT 3arpsi3HEHMUS.

[1nanrpoBaTh U OCYLIECTBIATh Ha
NPAKTHKE XUMUYECKUE IKCTICPUMEHTHI,
IPOBONUTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM 3KCIIepUMEHTA
IIPU MIPOBEJICHUH JIaOOPATOPHBIX OIBITOB
U IPAKTUYECKON paOOTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCTIOJb30BAaHUU XUMUYECKOU MOCY/IBI U
000pyI0BaHUSI.

[TpoBOANTD BBIUMCICHHS C TPUMEHEHUEM
MOHATHS «MAaccoBasi JOJs BEIIECTBA B
pacTBOpe».

BricTpanBaTh pa3BEpHYTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C OITIOPOU
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Ne 5. IIpurorosieHne pacTBOpOB
C OIPEICIEHHON MacCOBOM J10JIEN
pacTBOPEHHOTO BEIIECTBA.

Ha uH(POpMaIHIO U3 yueOHUKA U

CIIPAaBOYHBIX MATCPHUAJIOB, TPAMOTHO
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Buviuucnenus: ¢ ICNOJIb30BaHUEM MCTIOJIb30BATh U3YUYCHHBI TOHATUUHBIN
OOHSTHUS «MaccoBas J0JI BENIECTBA B armapar Kypca XuMUu
pacTtBope»
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX

COE€IMHEHUU

11

Krnaccudukanus HeopraHnyeckux
coequHenuit. Oxcunpl. Knaccudukarus
OKCHJIOB: coJjieoOpasyroiine (OCHOBHbBIE,
KHCIIOTHBIE, aM(POTEpHBIC) U
HecosieoOpasyromue. HomeHnkiarypa
OKCHJI0B. PU3NYECKUE U XUMUYECKHE
cBoMCTBa OKCHUIOB. [loiryueHrne OKCUuaI0B.
OcHoBanus. Knaccudukanys oCHOBaHUI:
IEI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkitatypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[TomyyeHne oOCHOBaHUM.

Kucnotsl. Knaccudukanus KucioT.
Howmenxkiatypa kucnor. uznueckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
Ilony4yeHnue KuUCIIOT.

Counn. Howmenxkiatypa COJICH.
Pur3nyecKrne U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.

'enetnueckass CBA3b MEXIy Kiaccamu
HEOPraHUYECKUX COCAUHECHUMU.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

Knaccuduumposate n3yyaemele
BEIIIECTBA MO COCTAaBY U CBOMCTBAM.
CoctaBisiTh (HOPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBaHUM, COJICH U Ha3bIBATh
UX MO0 MEXIYHapOJAHON HOMEHKIIATYpE.
[IporHo3upoBaTh CBOKMCTBA BEWIECTB Ha
OCHOBE OOIIMX XUMHUYECKHUX CBOMCTB
M3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHHM OTHOCSITCS.

CocTaBisITh MOJIEKYJISIPHBIE YPaBHEHUS
pEeaKLMM, WUTIOCTPUPYIOLIUX
XHMHUYECKHE CBOMCTBA M CIIOCOOBI
MOJTyYEHHUSI BEUIECTB U3YUEHHBIX
KJIACCOB/TPYIIIL, a TaK)Ke
MOATBEPAKAAIOIIUX T€HETUYECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpon3BOIUTE BHIYMCIICHUS 10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
[lnanupoBath U OCYIIECTBIIATH HA
MPAKTHUKE XUMHUYECKUE SIKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOJICHUS, JIeTIaTh
BBIBOJIBI 110 pe3yJibTaTaM IKCIIEPUMEHTA
MIPU IPOBECHUHU JTA0OPATOPHBIX OIBITOB
Y MIPAKTUYECKUX
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O6pa3upl  HEOPraHMYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUAYECKHE
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX
BELIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0Y€EH ¢ IMOMOIIBIO UHAUKATOPOB.
N3yyeHne B3auMOIEUCTBHS KUCIOT C
MEeTaJUIaMU, PEaKLUA HEUTPaAJIU3aLUHU.
BzaumopericTBue pacTBopa CEpHOU
KUCJIOTHI ¢ okcusioM meau (II).
[TomyyeHne HEpACTBOPUMBIX OCHOBAHUM.
BriTecHeHME OJTHOrO MeTaIIa IPYyTrUM
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

No 6. PelieHue skCriepuMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHelme Kiacchl
HEOPraHUYECKUX COCAUHECHUIN.

Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKOU pEaKIINU:
KOJIMYECTBA BEIIECTBA, 00BbEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

paboT.

CrenoBathb npaBuiam

Oe3omacHoi paboThI B

nabopaTopuu TpH

UCIIOJIb30BaHUN XUMUUYECKOMN

NOCY/Ibl U 000PYI0BAHUS.
BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha nHGOpPMAIINIO U3 YYeOHHUKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYCHHBI TOHATUUHBIN
anmnapar Kypca XuMUH
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00BEMY, Macce peareHTOB WIIH
MPOAYKTOB pEaKIUU

Hroro no pazneny:

30
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Paznea 3. Ilepuoguvecknii 3akoH u [lepuoanuyeckas cucrema xumudeckux 3jeMeHToB /. U. MenaeseeBa. Ctpoenue
aToMOB. XMMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIMU

3.1 | [lepuognueckuii
3aKOH U
[Tepnoanyeckas
cucrema
XUMHYECKUX

Memnneneena.
Ctpoenue atoma

anemeHToB /. .

7

[TepBbie mombITKY Kiaccuukanuu
XUMHYECKHUX 2JIEMEHTOB. [ToHATHE O
IPYIIax CXOAHBIX AJIEMEHTOB
(1IIe10YHbBIC U IIETI0YHO3EMETbHBIS
METaJlJIbl, TAJIOT€HbI, THEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yIoT
aMdoTepHbIe OKCHUJIbI U TUIAPOKCHUJIBI.
[Teprnonnueckuii 3aK0H.

[Teproanyeckasi cucTeMa XUMHUYECKUX
3JIEMEHTOB

J.1. Menneneea. KopoTkonepuoHas u
JUTMHHOTIEpHOHAsT (DOPMBI
ITeproan4eckoi CUCTEMBI XUMUUECKHUX
anemeHTOB [[.1. Menneneesa. [lepronsl
U rpynnbl. DU3HYECKUN CMBICI
MOPSAIKOBOrO HOMEpPA, HOMEPOB MEPUOIA
Y TPYMIIBI 2JIEMEHTA.

Crpoenue aromoB. CoCTaB aTOMHBIX
saep. M3otonsl. DnekTpoHbl. CTpoeHUe
AJICKTPOHHBIX 000JIOYEK aTOMOB ITEPBBIX
20 XMMHUYECKHX DJIEMEHTOB
[Tepronnueckoil CUCTEMBI

PackpsIBaTh CMBICT NEPUOIUYECKOTO
3aKOHA.

OnuchIBaTh CTPOCHHUE TaOJIUIIBI
«Ilepuonnueckas cucreMa XUMHUYECKUX
snemenToB /(.M. MeHpaeneeBay.
MopaenupoBaTh CTPOEHUE aTOMa,
DHEPreTUYECKUX YPOBHEH U
MOyPOBHEW MIPU MTOMOIIUA PUCYHKOB,
AIIEKTPOHHBIX KOHPUTYpaIil 1
3IIEKTPOHHO- TpaPuuecKux GOpMYyIL.
[TosicHsATh pU3MYECKU CMBICIT
MIOPSIKOBOI'O HOMEPA, HOMEPOB
MEPUOJIa U TPYIIIIBI 3JIEMEHTA.
XapaKkTepu30BaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJbLIUK{ U UX COCMHEHUS I10
nonoxeHuto B [lepuogmueckoit cucreme
J.1. Mennaeneena.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB XUMHYECKHUX
3JIEMEHTOB (U3MEHEHHUE PAJNYCOB
aTOMOB, JIEKTPOOTPULATEIIbHOCTH,
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.M. MenngeneeBa.  XapaKTepHUCTHUKA| BAJCHTHOCTH) U UX COCIMHCHUN B
XUMHUUYECKOTO BJIEMEHTA npeaciax MaJiblX IMEPUOJ0B U I'NIaBHBIX

o ero moiloxeHuro B Ilepmomuueckoii| TOATPYIIL € yHETOM CTPOCHHUA NX

cucreme /.M. Menneineesa. aTOMOB,

3aKOHOMEPHOCTH MU3MEHEHHUS pajnyca
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aTOMOB XMMUYECKHUX 3JIEMEHTOB,
METAUUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB MO TpyNIiaM U MepUoIaM.
3nauenue [lepuoanueckoro 3aKoHa u
[Teproanveckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB JJIsI
pa3BUTHA HAYKHU U npakTuku. [[.1.
MenpeneeB — yuy€HbIA U TPaKIaAHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoneiictBue ruipokcuaa
MHKAa C pacTBOPAMU KHUCIIOT U
menouei. MoaenupoBanue
CTPOEHHUS MOJIEKYJI MPU MOMOIIHN
PUCYHKOB, MOJIEJIEH, 3TIEKTPOHHBIX
U CTPYKTYPHBIX (hOPMYII.

Ta6nuna «llepuoanueckas

CHCTEMA XUMHUYECKUX DJIIEMEHTOB
1. Menneneeay.
JlabopamopHvie onvimol
O3HakomiieHHe ¢ oOpa3iamMu
METAJIOB U HEMETAJIOB

YyactBOoBaTh B COBMECTHOH
paboTe B mape WiM rpymre.
BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Ormopoil Ha WHMOPMAIHUIO U3
y4eOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MHTepHeTa
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3.2

XuMudeckas CBSI3b.
OKHCIUTETLHOBOCCTAHOBUTEIIHLHBIC
peakiuu

Xumuueckas cBsi3b. KoBaneHTHas
(ToJisipHAast U HEMOJISIPHAs) CBSI3b.
DIIEKTPOOTPULIATENBHOCTD
XUMUYECKUX 2JIeMeHTOB. oHHas
cBs13b. CTENEeHb OKUCIICHUS.
OkucnurenbHo-
BOCCTAHOBUTEIbHBIE
[Ipoueccsr

pEaKIHH.

PackpeiBaTh CMBICT H3y4YaeMbIX
IIOHSTHH. Ornpenensith BHU/I

XUMHYECKOM CBSI3U B COCIUMHCHUU.

MonaenupoBaTh CTpOEHUE
MOJIEKYJI pd  MOMOIIH
PUCYHKOB, MOJIEIIEH,

ANEKTPOHHBIX M CTPYKTYPHBIX
dbopmyi.
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OKHCJICHHS U1 BOCCTAHOBJICHMUS.
OkucnuTeNn U BOCCTAHOBUTEIH.
XUMHAYECKUMN IKCTIEPUMEHT: U3YUEHUE
00pa3iioB BeIeCTB METAJIJIOB U
HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCHUAA UHKA C PACTBOPAMH KHUCIIOT
U IIEeJI0YEH, TPOBEJECHUE OIBITOB,
WJUTFOCTPUPYIOUTUX TTPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuii (ropeHue, peakuuu
Pa3NOKEHUs], COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WITIOCTPUPYIOLINE MPUMEPDI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHEHUS )

M cnonp30BaTh XUMUYECKYHO0 CUMBOJIUKY
JUISL COCTaBJIEHUs (POPMYIT BEILIECTB,
3JIEKTPOHHOTO OajlaHCca peaKIni.
Omnpenenarb CTeNeHb OKUCICHUS aTOMOB
XUMUYECKHX 3JIEMEHTOB 0 (popMysiaM U
COCTaBIATH (OPMYJIbI OMHAPHBIX
COEIMHEHHH 10 CTENIEHU OKUCIICHUS
aTOMOB XUMHUYECKUX 3JIEMEHTOB.
OnpenensaTs OKUCIUTEND U
BOCCTaHOBUTEINb. PaccTaBisTh

KO3 PUIUEHTBI B CXEMaxX MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOOM JIEKTPOHHOTO
Oanauca.

HabmronaTh XUMUYECKHUE OIBITHI 110
IUIaHy, aHAJIU3UPOBATh U JI€TaTh
BBIBO/IB.

Hcnonp3oBate UKT nmima cospanus
MoJIeJIeH, HOArOTOBKY IPE3eHTaLUH,
JOKJIA/IOB IO TEME.

BricTpanBaTh pa3BépHyThIE MUCbMEHHbBIE
U YCTHBIE OTBETHI C OIOPOI1 Ha
uH(pOpMAIHUIO U3 YUYEOHHUKA U APYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

Wroro no pazneny

15
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PesepBHOE Bpems

OBHIEE YNCJIO YACOB 68
10 [TIPOI'PAMME
9 KUIACC
HaumenoBanue
Ne KonuuectBo OcHOBHbIE BUBI I€ATEIIBHOCTH
pa3niesioB U TeM Copnepxanue 00ydeHUs
n/n 4acoB 00yUaroImmnXxcs

y4eOHOTO IIpeIMeTa

Paznen 1. BemecTBO 1 XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 51
yriyoneHne 3HaHu!
OCHOBHBIX Pa3JIEJoB
Kypca 8 kiacca

[lepnoanueckuii 3aK0H.

[Tepunoanyeckast cucTeMa XMMAYECKHUX
anemeHToB /[.M. Menpeneena.

Crpoenne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB XUMHYECKHNX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJIus, KaJIbIIUI U UX COCTUHCHUN B
COOTBETCTBHHU C MOJ0KCHHUEM
AJIEMEHTOB

B [lepuoguueckoil cucteMe U CTPOECHUEM

HUX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUYECKOM
CBsI3U. THIIBI KPUCTATIIMYECKUX
pPEETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJIa XUMUYECKOM CBSI3H.
Knaccudukanus 1 HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCSI K
pPA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHCHUI, TCHETUYECKas CBS3b
HEOPraHUYECKHUX BEUIECTB.

XapakTepu3oBaTh XUMUYECKHUE PJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAUS U KAJTbIIHS
1o UX noyuoxeHutro B [lepuonnyeckon
cucteme /1. 1. Menneneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOpPraHWYECKUE BEIeCTBA U3yUECHHBIX
KJIaCCOB.

OnuceiBaTh oOmue XUMUYECKHE
CBOMCTBA BEUIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKIAaTh CBOWCTBA MpUMEpaMu
MOJIEKYJIIPHBIX YpaBHEHUN XUMHUYECKUX
peaKIuid.

OnpenensiTe BUJ XUMUYECKON CBSI3U U
THUI KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA.

[Iporno3upoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BépHyThIC
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha nHQpOpMaIUIo U3 yueOHHUKA U
CIIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
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Xumuueckuii IKCnepumernm:

Jlemoncmpayuu: 03HaAKOMIIEHUE C
MOJIETISIMA KPUCTAJUTHYECKUX
PEMETOK HEOPTAHNYECKUX BEIIECTB —
METaJIJIOB M HEMETaJlIoB (Tpaduta u
anaMasa), CJI0KHBIX BEIIECTB (XJIopuaa
HATpPHsI)

WCIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
anmnapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHYECKUX
peakuuii

Knaccudukanus XuMu4eckux peaxkiun
M0 Pa3JIMYHBIM MpU3HAKaM (10 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEaKIUU
BELIECTB, N0 TEIIOBOMY 3 dekTy, Mo
VU3MEHEHHUIO CTEIIEHEN OKUCIICHUS
XUMHUYECKHUX IJIEMEHTOB, IO
00paTUMOCTH, 10 y4aCTHUIO
KaTajauzaTopa). JK30- U
SHJOTEPMUYECKUE PEAKIIHH,
TepMOXUMHUUYecKue ypaBHeHus. [lonstue
0 CKOPOCTH XUMHUYECKON PEAKIUU.
[Tonstue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX PEAKIIMIX.
[ToHsTHE O TOMOTEHHBIX U
reTeporeHHbIxX peakuusx. [lonstue o
kartanuse. [londarue o XumMmuueckom
paBHOBecuU. PaKTOPHI, BIUSIONIUE HA

PackpbIBaTh CMBICT U3y4aeMbIX OHATHN
Y IPUMEHSITh 3TU TOHSATHUS MPU OTTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAICHUI.
KnaccudunnpoBats XUuMUYECKHE
pEaKIHM 1O Pa3IMYHbIM TPU3HAKAM.
VYcranaBiMBaTh 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peaKIUU OT Pa3IUUHbIX
(haxkTopoB.

[Iporuo3npoBath BO3MOKXHOCTH
MPOTEKAHUSI XUMUYECKUX

MpEBpaIICHUN B Pa3JIMUYHBIX YCIOBUSX.
OnpenensiTe OKUCIUTENb U
BoccTanoBuTens B OBP.

CocTaBisATh ANEKTPOHHBIN OallaHC
peaKuum.

[Tpon3BOAUTH BBEIYUCICHUS IO

XUMHWYCCKHUM YPABHCHUAM.
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CKOpPOCTb XUMHUYECKOM pe€aKuun u
IMOJIOKCHNUC XUMHUYCCKOT'O paBHOBCCH:.

OKMCIINTEIIbHO-BOCCTAHOBUTEILHBIC

Y4yacTBOBaTh B COBMECTHOM
paboTe B mape WM rpyIre.

BricTpanBaTh pa3BEpPHYTHIE INCbMEHHBIE

peaKiu, SJIEKTPOHHBIN Oallanc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiaeHne ypaBHEHUN
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCIOJIb30BaHUEM METO/1A
3JIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKINHU OT BO3ACHCTBUSA
pa3auyYHbIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuu
Pa3JIOkKEHUSI, COCTUHEHUS ).

Bviuucnenus: KonudecTBa BEIIECTBA,
o0béMa W Macchl pEareHToB WJH
IPOAYKTOB o ypaBHEHUSIM

XUMHUYECKUX PEeaKIui

U YCTHBIE OTBETBI C OINOPOM  Ha
uHpopmano U3 ydyeOHHMKA U
CIPABOYHBIX MAaTEpPHAIOB, TI'PaMOTHO
WCIIOJIb30BaTh NU3YYEHHBIN TOHATHUHBIN
amnmapar Kypca XuMHH
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOLAALIMS.
XUMHYECKUE
peakiuu B
pacTBopax

Teopus NEKTPOIIUTUIECKON
JIUCCOLIMALINU. DJIEKTPOIUTHI U
HEAJICKTPOJIUTHI. KaTMOHBI, aHUOHBI.
MexaHHU3M JUCCOIMAIINHN BEIIECTB C
Pa3IMYHBIMUA BUJAMU XUMHYECKOMN
cBs3u. CTeneHb JUCCOIUAIINH.
CwibHBIC U CJIa0bIe JIEKTPOJIUTHI.
Peaknuu nonHoro oomena. Y cioBus

PackpbIBaTh CMBICT N3y4aeMbIX MOHATHM,
a TaKX€ CMBICII TEOPUH
AJIEKTPOJIUTUYECKON AUCCOLMAIINH.
OOBICHATH TPUUUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3anuyaTh CIa0bIC U CHIIbHBIC
AJIEKTPOJIUTHI.

CocTaBiaTh ypaBHEHUS IUCCOLUALIUN

NPOTEKaHUs peakuii MOHHOTO0 0OMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHEHHUs peakunil. CBOMCTBA KUCIOT,
OCHOBAaHMH U COJIEH B CBETE
peACTaBICHUM 00 ANEKTPOITUTUIECKON
nucconuannu. KauecTBeHHbIE peaknu
Ha WOHBI. [loHATHE O THIPOIHU3E COJEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue

AJIEKTPOINPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOIIECCA TUCCOIUALINU
KHCJIOT, IIEI0YEH M COJICH

(BO3MOXKHO HCITOJIb30BAHUE
BHJICOMATEPUAJIOB).

KHCJIOT, IIEJIOYe U COJICH, MOJHBIE MU
COKpAIIEHHBIC  WOHHBIE  YpPaBHCHUS
XUMHUYECKUX PEaKIil HOHHOTO OOMEHa,
KpaTKU€ HOHHbIC YPaBHEHUS MPOCTHIX
peaKunil TUAPOIIN3a COJIEH.
XapakTepusoBaTh 00IINE XUMUYECKUE
CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUHU JIICKTPOIUTUUECKON
JTMCCOLIMALNM; TTIOTBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIUN.
PemaTe skCriepuMEHTAIBHBIE 3a4a41

10 TEME.

[InanupoBath u OCYHIIECTBJISITh  HA
MPAKTUKE XHUMHUYECKHE SKCIEPUMEHTHI,
MIPOBOIUTH HAOJIIOICHMS, /IeJIaTh BBIBOIBI
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OMNBITH, WLTIOCTPUPYIOIINE MTPU3HAKA
NPOTEKaHUs peakuii HOHHOrO0 OOMeHa
(oOpa3oBaHue ocajka, BbIJIETICHUE ra3a,
0o0pa3oBaHKE BOJIbI).

Pacnio3naBanue HeOpraHUYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX
pEaKUHil HA UOHBI.

JlabopamopHuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakii HOHHOTO 0OMEHa B pacTBOpax
AIIEKTPOJIUTOB (C 00pa3zoBaHUEM OcCaaKa,
BBIJICJICHUEM raza, 00pa30BaHUEM BO/IbI).

lIpakmuueckas paboma:

Mo pe3yibTaTaM »dKCIEpPUMEHTa TMPHU
MIPOBEJICHUM J1AOOPATOPHBIX ONBITOB U
MPAKTHYECKHUX padoT.

CrnenoBaTh nmpaBuiiaM 0€30MacHOMN
paboThI B J1a0OpATOPUH MPU
WCTIOJIb30BaHUU XUMHUYECKOU MOCY bl U
o0opy10BaHUS.

[IpoBOIUTH BEIYUCIICHHSI TI0O XUMUICCKAM

YPaBHEHHUSIM.
Y4acTBOBaTH B COBMECTHOM paboTe

Ne 1.
3a/1a4 [0 TEME.

Pemenne skcnepuMeHTaIbHBIX

Bviuucnenus: no ypaBHEHUSIM
XAMUYECKUX PEAKIINN

B Mape Wi IpymIe.

BricTpauBaTh pa3BEépHyTHIE
MMHUCHbMEHHBIE U YCTHBIE OTBETHI C OMTOPOI
Ha HGOPMAITUIO U3 YUYECOHHUKA U APYTHX
HMCTOYHUKOB MH(OpPMAIINU, B TOM YKCIIE
NnTepuera

Wroro no pazneny

17

Pa3znen 2. HemeTra/sIbI M UX COeTMHEHUS
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2.1

OO6mmas
XapaKTepUCTUKA
XUMHYECKHUX
3JIEMEHTOB
VIIA-rpynmnsi.
I"anmorensl

OO611ast xapaKTepUCTUKA TaJOreHOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHUS.
CrtpoeHue u pu3NUeCKUe CBOMCTBA
IPOCTBIX BEIIECTB — TAJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3aMMOJEICTBUE C METAINIAMH,
HEMETAJJIAMHU, IEJT0YaAMHU ).
XnopoBonopon. CoJisiHast KUCIOTA,
XUMUYECKUE CBOWMCTBA, OJIyYEHHUE,
npuMeHeHue. JlelictBue xjopa u
XJIOPOBOAOPOJA HA OPTaHNU3M YEIOBEKA.
Baxknelmue XJ10puIbl U UX HAXO0XKIECHUE

B IIPUPO/IC.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OmnbITHI, OTpaxaronye GU3NIecKue u
XHMHYECKHE CBOMCTBA TaJIOT€HOB U UX
COEIMHEHU (BO3MOXKHO MCITOJI30BAaHHUE

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB HEMETAJIOB U UX
COCIMHEHNH B MPEIEIIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIII
[leproauyeckoil CHCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHYECKUE CBOKMCTBA IPOCTBIX
BEIIIECTB raJIoOr€HOB (Ha MpUMeEpe XJIopa)
U CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/A,
XJIOPUJA HATPHS), CIIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYEHUE B
MIPUPOJIE U KU3HU YEIOBEKA.

OrnpenensiTe XJIOPUI-UOHBI B PACTBOPE.
[InaHupoBaTh M OCYIIECTBIATh HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOAUTHL HAOIOICHUSI, 1eNIaTh
BBIBOJIBI 110 pe3yJibTaTam
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BUJIEOMATEPHUAIIOB).
O3zHakoMIiIeHHE ¢ 00pa3iaMu XJIOPUI0B

(ramoreHuaoB).

JlabopamopHuwiii onvim:

N3yuyeHue CBOWCTB COJISTHOU

KHCIOTHI. [IpoBeieHnEe KaueCTBEHHBIX
peakiuii Ha XJOPHUI-UOHBI.
IIpakmuueckas paboma

No 2: TlonmydyeHue COJITHOM KHUCIIOTHI,
U3y4YeHHE €€ CBOMCTB.

Buiuucnenus: 1o ypaBHEHUSIM
XUMUYCCKUX PEaKIMid, €CIIM OJIUH W3
peareHTOB JIaH B H30BITKE

AKCIIEPUMEHTA npu IPOBEJICHUU
71a00pPATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CneoBath npaBuiam

0e3omacHol paboThI B

naboparopuu mpu

MCTIOJIb30BaHUU XUMUYECKOM

MOCY/IbI K 000PYI0BAHMUSI.

BricTpanBath pa3BEpHyTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha nHGOPMAITUIO U3 YICOHHUKA U
CHPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIOJIB30BaTh U3YYEHHBIW OHATUWHBIN
ammapar Kypca XuMUHu
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2.2

OOmas
XapaKTEPUCTHKA
XUMHAYECKHX
siaemMeHTOB VIA-
rpynnsl. Cepa u e€
COEIMHEHHUS

OO611ast xapaKTepUCTUKA PJIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOSHUSI
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHUCJICHHUS.

CrpoeHue u puznuecKkue CBOMCTBa
MIPOCTBIX BEIIECTB — KUCIOPOJA U CEPBI.
AJIOTpOIHBIE MOU(DUKAIIMKI KUCIOPOIa
U cepbl. XUMUYECKHUE CBOKCTBA CEPBI.
CepoBojiopoi, cTpoeHue, (Gu3ndeckue u
XMMHUYECKUE CBOMCTBA.

Okcuapl  ceppl  Kak  IpeACTaBUTENU
KHCJIOTHBIX OKCH/JIOB.

CepHass  kuciora, (Qu3anyeckue U
XUMHUYECKHE CBOICTBA (001IME KaK

OOBsACHITH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHHHU CBOMCTB dJIEMEHTOB VIA-
TPYIIIbI U UX COCIUHEHUN C YYETOM
CTPOCHUSA UX aTOMOB.

Xapaktepu3oBaTh (PU3NUECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPhI U €€ COeTMHEHUM
(cepoBOAOpOIA, OKCUIOB CEPHI, CEPHOM
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJIyYEHHUS], IPUMEHEHHUE U 3HAYCHHE

B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenensate HaIU4Ke Cyab(haT-HOHOB B
pacTBope.

OOBACHATH CYIIHOCTBb 3KOJIOTHYCCKHUX
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IPEICTaBUTENA KJIacca KUCIOT U
cnenupuyeckre). XuMUIECKHe
peakinH, JexXallue B OCHOBE
MPOMBIILJIEHHOTO CI0CcO0a MOTy4YeHHUS
cepHoii kucioThl. [Ipumenenune. Conu
CEPHOM KHUCIIOThI, KAUECTBEHHAs PEaKLUs
Ha cynbdar-uon. Haxoxaenue cepol u
e€ COeIMHEHN B MPUPOJE.
XVWMHUYECKOE 3arpsi3HEHUE OKpYyKarouel
Cpelibl COETMHEHUSAMHU Cepbl (KUCIOTHBIE
JOK]I1, 3arpsI3HEHNE BO3/1yXa U
BOJI0EMOB), CITIOCOOBI €0
peIoTBpaICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomileHHE ¢ 00pa3lamu cepbl U €
COeAMHEHUSIMU (BO3MOKHO
UCII0JIb30BAaHUE BUIECOMATEPUATIOB).
Hab6nronenue npouecca o0yriimBaHus
caxapa InoJi IeCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.
Jlabopamophvie onvimoel: V3yueHue
XUMUYECKUX CBOMCTB pa30aBiIeHHON
cepHou KucioThl. [IpoBenenue
Ka4eCTBEHHOU PEaKLIMU Ha

npoOjeM, CBA3aHHBIX C NEepepadOTKOM
COCIMHEHUN CEPBI.

IImanupoBaTh M OCYIIECTBIISTh Ha
MPAKTUKE XUMHUUECKHE SKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOICHUS, JIeTIaTh
BBIBO/IbI 110 pe3yJIbTaTaM SKCIEPUMEHTA.
CrnenoBath npaBuiaM 0€30MacHOM
paboTHI B 1aOOpaTOpUu TpHU
HCIOJIb30BAaHUM XUMHUYECKOU

MOCYABI U 000PYI0BaHHUS.
[Tpon3BOAUTH BBIYUCICHUS IO
XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh MpH BEITTOJTHEHUT
y4eOHBIX 3aJaHUN TEKCTHI

y4eOHHUKA, CIIPABOYHBIC MaTEPHAIIBI
(ITeppoanueckyro CUCTEMY XUMUYECKHUX
anemenToB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIEN B BOJE, DJIIEKTPOXUMHUYECKUH PsJT
HanpspKeHU MetaiuioB). Mcnonb30BaTh
MIPY BBIMIOJTHEHUH YUE€OHBIX 3aIaHUI U B
MPOLIECCE UCCIIEN0BATEIBCKOU
JEATEIbHOCTH HAyYHO-TIONYJISIPHYIO
JTUTEpaTypy XUMUUECKOTO COACPIKAHUS,
CIIPaBOYHBIE MaTEpUabl, PECYpPChI
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cynb(ar-uoH U HAOII0/ICHHE MpU3HaKa
€€ NMpPOTEKaHUA
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2.3

Oo6mas
XapaKTEepUCTHKA
XAUMHYCCKHUX
nJIEMEHTOB VA-
rpynmsl. A3o0T,
dbocdop u ux
COCTMHECHHUS

OO61ast xapakTepucTuKa 31eMeHToB VA-
rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacripoCTpaHEeHUE B IPUPOJE,
(du3rUecKre 1 XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoze.

AMMHaK, ero GU3NYEeCKUEe U XUMHYECKHUE
CBOMCTBA, OJIyYeHHE U IPUMEHEHHUE.
Conu ammoHnus, UX (PU3UUYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha HOHBI
aMMOHHMSI.

A30THasi KUCJIOTA, €€ MOJTyYEHHUE,
(¢u3nUecKre 1 XUMUYECKHE CBOMCTBA
(oOmive Kak mpeacTaBUTENs Kiacca
KHUCIIOT M CTICTIH(PUIECKIE).
Hcnonb3oBaHuE HUTPATOB U COJIEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
ya00peHnil. XUMHUYECKOe 3arpsa3HeHue
OKpY>Karollen Cpeaibl COETUHEHUSIMU
a30Ta (KUCJIOTHBIE JOXKIH, 3arPA3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, annorponHbie MOAUPUKALTUU
docdopa, puzndyeckre 1 XUMUYECKHE

OOBsCHITH 001IME 3aKOHOMEPHOCTU B
W3MEHEHHUHU CBOMCTB DJIEMEHTOB VA-
TPYNIbI U UX COEUHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepru3oBath (U3HUECKUC U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHECHUI
(amMuaka, coyieit aMMOHUs, a30THOU
KHUCJIOTBI, HUTpaToOB, okcua pocdopa (V)
u pocdopHoi kucioThl, hochaTon),
CIIOCOOBI UX TIOJTYYCHUS, TPUMECHECHHE U
3HAa4YCHHE B MPUPOC U KU3HU YETIOBEKA.
Onpenensats HOHBI AMMOHHUSI U
dbocdatronsl B pacTBOpeE.

OOBSICHATH CYIIHOCTh

AKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX

C HaXOXKJICHHEM COSIMHEeHUH a30Ta U
dbochopa B okpyKaromei cpene.
[TmanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHYECKHUE IKCIIEPUMEHTHI,
MIPOBOIMTH HAOIIIOICHUS, IeTIaTh BHIBOIBI
0 pe3yJbTaTaM IKCIIEPUMEHTA TIPH
MPOBEICHUH JTA0OPATOPHBIX OIBITOB U
MPaKTUYECKON PabOTHI.
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cBorictBa. Oxcua docdopa (V) u CrnenoBath npaBmiiaM 0e30MacHO padOThI
dbocdopHas kucnora, GU3NIECKue U B JabopaTopuu
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XUMUYECKUE CBOMCTBA, IOJYYEHHUE.
Ucnons3oBanue hochatoB B kauecTBe
MUHEPAJIbHBIX yI00pPEHUH.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ PU3NYECKUMHU
CBOMCTBaMH a30Ta, ¢pochopa u ux
COeAMHEHUN (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIieHHEe ¢ 00pa3iaMu a30THBIX
u hochopHBIX y10OpEeHUI.
[Tonyuyenue, coOupanue, pacrio3HaBaHHe
Y U3YUYEHHE CBOMCTB aMMHaKa.
B3anmonenicTBre KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHre KaueCTBEHHBIX peaKIuid
Ha WOH aMMOHUsS W (ocdar-uoH, U
W3YUYCHUE NMPU3HAKOB UX MPOTEKAHMUSI.
lIpakmuueckas paboma

No 3: TTosiyueHne aMMuaka, u3y4eHue
€ro CBOWCTB. Buiuucaerus. 10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM

P MCTIOIB30BAHUH XUMHUYECKON
MOCY/Abl U 000PYOBAHUS.
[Ipou3BOAUTH BBIUMCICHUS TIO
XUMUYCCKAM YPABHEHUSIM.
Hcnonb30BaTh MpH BHIMOJIHEHUU
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHHKA, CTIPAaBOYHBIC MATCPUAITBI
(MepUOANYECKYIO0 CUCTEMY XUMHUUYECKHUX
sanemenToB /. 1. Menneneena, Tabnuity
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM U
coJieil B BOJIE, DJIEKTPOXUMHYUECKUH Pl
HaIpsHKEHUH METaJIIOB)
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2.4

Ob6mas
XapaKTepUCTUKA
XUMHYECKHUX
aneMeHToB [VA-
IpyNmsl. YTIEPOI U
KPEMHHUM, U UX
COCIMHEHUS

OO6mr1ast xapaKTepUCTUKA DJIEMEHTOB
[VA-rpynnsl. Oco6€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHUCJICHHUS.

Yraepos, amioTponHbie MOIUPUKAIUH,
pacnpocTpaHeHue B npupoze,
du3rueckue U XMMHYECKUE CBOWCTBA.
Ancopbuus. Kpyrosopot yriepoga B
IpUpOJE.

Oxkcunpl yriaepojaa, ux (pu3sn4eckue u
XMMUYECKHE CBOMCTBA, JACICTBUE Ha
YKUBBIC OPTaHU3MBI, TIOJTyUYCHUE U
IIPUMEHEHHUE. DKOJIOTHYECKHE
po0IeMbI, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa

r7100aJbHOTO OTSIUICHHS KIIMMaTa,
NapHUKOBBIN D (PEKT.

VYrosbHas KUCIOTA U €€ COJU, UX
(du3nyUecKre 1 XUMUYECKHE CBOMCTBA,
II0JIy4ECHHE U IIPUMEHEHHUE.

KauecTBeHnHas peakius Ha
KapOoHaTHOHBI. Vicrionb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
IPOMBIIIJICHHOCTH B CEJIbCKOM

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
W3MCHCHUU CBOMCTB 31eMeHTOB [V A-
IPYNIBI U UX COSUHEHUN C yUETOM
CTPOCHUS UX aTOMOB.

XapakTepru3oBaTh GU3HMUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepoJia ¥ KPEMHUSA U UX COCTUHEHUN
(OKCHIOB yriiepo/ia, yroJabHOW KUCIIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUSI,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOR),
CrOCOObI UX MOJYUYEHUsI, MPUMEHEHUE U
3HA4YE€HUE B MPUPOJIC U )KU3HU YETIOBEKA.
OOBIICHATH TPUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TMPUMEHEHUE — Ha NpUMepax
COCJIMHEHUI yTIIepo/ia U KPEMHHS.
Omnpenensate kKapOOHAT- U CUITUKAT-UOHBI
B pacTBope.

OOBACHSITH CYIIHOCTh YKOJTOTUYECKUX
po0sieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAIOILIEH cpeae.
[ToaTBepxkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEpPaMU
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xo3siicTBe. [lepBoHavaibHbIE TOHATHUS
00 OpraHnYecKUxX BEIIECTBAaX KaK O
COEMHEHUSIX yriiepoja (MeTaH, 3TaH,

MPOCTBIX COEMHEHUM (METaH, TaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCAMHECHUH yIiiepoia u

STHIICH, alleTUJICH, TaHOJ, TIULIEPHUH,
YKCYCHasl KHCJIOTa).

[IpupoaHble HCTOYHUKH YTJIEBOAOPOIOB
(yrosp, npupoAHbIN ra3, HeTh),
MPOAYKTHI UX TepepaboTKu (OCH3MH), UX
POJIb B OBITY ¥ IPOMBITINICHHOCTH.
[TonsiTrie 0 OMOTOTUYECKU BAKHBIX
BEIIECTBAX: )XUpax, OeNKax, yrieBoaax —
¥ MIX POJIA B KU3HU YETIOBEKA.
MarepuanbHO€ €TUHCTBO

OpPraHMYECKUX W HEOPTaHHUECKUX
coeaquHenun. Kpemuui, ero

dbusrueckre 1 XMMUYECKHE CBOMCTBA,
MOJTyYeHUE ¥ IPUMEHEHHE.

CoennHeHUs: KpEMHUSI B IPUPOJIE.
OOGmue peAcTaBiIeHUs] 00 OKCHJIC
kpeMuus (IV) u kpemHHEBOI KucOTE.

CI/IJ'II/IKaTBI, HUX HCIOJIB30BAHUEC B 6I>ITy,
MCIHULIUHE, ITIPOMBIIIJIICHHOCTH.

OpraHUYECKUX BELIECTB.
OnuckIBaTh PoOJIb OEIKOB, KUPOB U
YIJIEBOJIOB B (DYHKIIMOHUPOBAHUU

’KUBBIX OPraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJOB, UX POJIb B
OBITY U TIPOMBIIIICHHOCTH.

[IpoBOIUTH BHIUMCICHUS TIO YPaBHEHUSIM
XUMHYECKUX PEAKIUU.

[InanupoBaTh M OCYIIECTBIIATh HA
MPAKTUKE XUMAYECKUE IKCTICPUMEHTHI,
MPOBOJIUTH HAOIIOACHUS, 1€TIaTh BHIBOBI
0 pe3yJbTaTaM YKCIIEPUMEHTA TIPU
MIPOBEICHUH JTA0OPATOPHBIX OIBITOB H
MPAaKTHYECKHUX padoT.

CrnemoBath npaBuaaM 0€30MMacHOM
paboThI B 1a0OpATOPUU NpHU
WCTIOJIb30BaHUU XUMUYECKOM

MOCY/IbI 1 000PYIOBAHHSI.
Hcronp30BaTh MPH BHIMTOJTHEHUT
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Baxueiimme cTponuTeNbHbIE MAaTEPUATIBI:

KepaMHKa, CTeKJIO, [IEMEHT, OETOH,
xene300eroH. [Ipobiembl 6e30macHOro
UCTIONTb30BaHUS CTPOUTEILHBIX
MaTepPHAJIOB B MIOBCETHEBHOMN KU3HH.

XumuuecKkuii IKCREPUMEHM:

Jlemoncmpayuu:
Mojgenu KpUCTAINIMYECKUX PELIETOK

y4eOHBIX 3aJaHUI TEKCTHI

y4eOHUKa, CIIPABOYHBIC MaTEPHUAIIbI
(ITeppoardecKyro CHCTEMY XUMHUYECKHUX
sanemenToB /. 1. Menneneesa, Tabnuity
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
coJiei B BOJIE, DJICKTPOXUMHUYCCKUHN PsiJT
HaIpsHKEHUI METaIIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLnn
pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIEM U YCTPOUCTBOM

IpOTUBOrasa.
O3HakOMJIEHHE C NIPOIYKIHEN
CWJIMKATHON MPOMBILIUIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
IPOMBIILIEHHOCTB).

Mopenu MOJIEKYJT OpraHUYECKUX

BCIICCTB.

JlabopamopHhwiii onvim:
[Tonyuyenue, cobupanue, pacrio3HaBaHUE

Y U3YYEHHUE CBOWCTB YIJIEKUCIIOTO rasa.
[IpoBeneHne KaYEeCTBEHHBIX pEaKIIUi Ha
KapOOHAT U CUJIUKAT-UOHBI U U3yUYCHUE
IIPU3HAKOB UX MPOTECKAHUS.

IIpakmuuecxue pabomoi:

Ne 4. TlomydyeHue yriIEKMCIOro Trasa,

M3YYEHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcnepuMeHTaIbHbIX
3a51a4 no teMe «BakHelume
HEMETAJUIBI U UX COEUHEHU
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Bviuucnenus: no ypaBHEHUSIM
XAMUYECKUX PEAKIINN

Hroro no paszneny

25
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Pa3gen 3. MeTa/Liibl M UX COCAUHEHUSA

3.1 | OO1mue cBoiicTBa 4
METAJJIOB

OO6m1ast XxapakTepUCTUKA XUMUYECKHUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nojiokenus B [lepuonnueckon cucreme
XUMUYECKUX 3IIEMEHTOB

J.N. MenaeneeBa u CTpOCHUS aTOMOB.
Crpoenune MetamioB. Meramnuyeckas
CBSI3b u MeTaJlJInyecKas
KpUCTaJINYECKas peIIETKa.
DIIEKTPOXUMHUYECKUN AT HAPSHKEHU I
MeTalI0B. PU3NYECKUE U XUMHUECKUE
cBolicTBa MeTaioB. O01IHMe crIocoObI
noyyuyeHust metauioB. [lonstue o
KOPPO3UU METAJLJIOB, OCHOBHBIE
CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU.
CrmuaBsl (cTanb, YyryH,
JTIOpATIOMUHUN, OpOH3a) U UX
pUMEHEHUE B OBITY U
MPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIOB U CILJIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJIIOB (BO3MOKHO

PackpbIBaTh CMBICT U3y4aeMbIX MOHITHIMA
Y IPUMEHSTH ATH TIOHATHS TIPU
OTMCAHWH CBOWCTB BEIIECTB U UX
npeBpaiieHnii. OOBICHATH 00IITHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOBMETAIIJIOB M X COCAMHEHUH C
y4ETOM CTPOCHUS UX ATOMOB.
XapakTepru30BaTh CTPOCHUE METAILIOB,
oOmue GU3NdecKue 1 XUMHIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOOBI
MOJTYYCHHS METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAIOB
OT KOPPO3HH.

CnenoBath npaBuiaM 0€30MacHOM
paboTHI B 1aOOpaTOPUHU MPHU
WCITIOJIb30BAaHUU XUMHYECKOU MOCYIbI U
000opyI0BaHUs.

[Ipou3BOANTH BBIUMCICHUS TIO
YPaBHEHUSAM XUMUYECKHAX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH.
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UCTIOJIb30BaHUE BUACOMATEPHUATIOB).
Jlabopamopmvie onvimuwi:

O3HakomIieHHE ¢ 00pas3iamMu METAIJIOB U
CIUTaBOB, X (DU3UICCKUMHU CBOHWCTBAMH.

VY4acTBOBaTh B COBMECTHOI paboTe B
rape WM TpyIIe.

Hcnons30BaTh U BBITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI Y4COHMKA,

Bviuucnenus: no ypaBHEeHHUSIM
XUMUUYECKUX PEAKIIUM, €CIIU OJUH U3
pPEareHToB COAEPKUT MTPUMECH

CIIPABOYHBIC MaTEPHUAIIBI
(ITeppoaruecKyto CUCTEMY XUMHUYECKHUX
anemenToB /. . Menneneea, Tabauiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEU B BOJIE, DJICKTPOXUMHUYECKUH P
HaIpsHKEHUI METAIIOB)

3.2

Baxueimue
METAJJIBI U UX
COEJIMHEHUSA

16

[[lenounble METAIIIIBL: TTOJIOKEHUE B
[Tepuoguyeckoil cuCTEME XUMHUUYECKUX
anemeHToB /.. MenneneeBa, ctpoeHue
VX aTOMOB, HAX0XKJEHUE B IPUPOE.
OU3NYECKNE U XUMUYECKHAE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUJIbI
Y TUAPOKCUIBI HATPUS U KaJIUS.
[IprMeHeHre METOYHBIX METAIIIIOB U UX
COEIMHECHU.

[[{enouyno3eMenbHbIe METaJIJIbl MArHUM U
KaJbplIMK: TIoN0keHue B [lepuoauueckon
CHCTEME XMMHUYCSCKHUX DJIICMECHTOB

OOBsCHITH 001IME 3aKOHOMEPHOCTU B
M3MEHEHHUH CBOMCTB JIEMEHTOBMETAJIIOB
1 UX COCJMHEHUHN B rpynmnax ¢ y4éTom
CTPOCHUS UX aTOMOB. XapaKTepHU30BaTh
br3NYeCcKre U XUMHIECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAJIJIOB U UX
coeIMHEHUN (OKCHJIOB, THIPOKCH/IOB,
coJieil), cnocoObl NX MOTyYeHus,
MPUMEHEHUE U 3HaUYCHUE B IMPHUPOJC U
’KU3HU YeJIoBeKa. Y CTaHaBJIMBATh
MIPUYUHHO- CJICJICTBEHHYIO CBS3b:
CTPOCHHE BEIIECTBAa — CBOMCTBA —
MPUMEHEHUE — Ha TPUMEpax N3ydaeMbIX
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J.1. MenpneneeBa, CTpPOEHHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Duzndeckue u
XHUMHYECKHE CBOMCTBA MarHUs U
Kanelus. BaxkHelme coeIMHEeHUS
KaJiblUsl (OKCHUJI, TUJIPOKCHU/I, COJIH).
JK&cTKoCTh BOJBI M CITOCOORI €€
YCTPaHECHUS.

AJIIOMUHUN: TIOJIOKEHUE
B [lepuoanueckoit cucteMe XUMUYECKUX

BEIECTB. Pacro3HaBaTh ¢ IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMA HOHBI METAIIJIOB:
MarHus, Kajbllys, aTFOMUHNS, [IMHKA,
xenesa (1) u xxenesa (I11), meau (I1).

Jloka3biBaTh aM()OTEPHBIN XapakTep
OKCHUJIOB U TUJPOKCUJIOB aTFOMUHUS U
IIUHKA.

anemeHTOB [[.11. MenaeneeBa, crpoeHue
aTOMa, HaXOXKJICHUE B IPUPOJIE.
Pu3NYECKUe U XUMUYECKHUE CBOMCTBA
anmoMuHusA. AM(oTepHbIe CBOKWCTBA
OKCH/JIa ¥ TUJIPOKCH/IA aTFOMUHUS.
Kemneso: nonoxenue B [lepuonnueckoit
CHCTEeME XUMUUYeckux snemeHToB . 1.
MenneneeBa, CTpOCHUE aTOMA,
HaxOxJeHue B npupoje. uznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCUIbI,
ruApoKCcubl v conu xenesa (1) u
xenesa (III), ux cocras, cBoWCTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[ImanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBONTH HAOIIOICHUS, IeTIaTh
BBIBO/JIBI 110 pe3yJbTaTaM SKCIIEPUMEHTA
IIPH MTPOBEICHUH JIAOOPATOPHBIX OIBITOB
Y IPAKTUYECKUX PaOOT.

CrnenoBath npaBuiiaMm 0€30M1acCHON

paboThl B 1abopaTopuu Mpu
HCITOJIb30BAaHUN XHMHYECKOM
MOCY/IbI K 000PYI0BAHMUSI.
[Ipon3BOANTH BEIYMCICHUS TIO
XUMHYECKUM YPaBHECHUSM.
Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpymre.

69




Oco0eHHOCTH B3aUMOIECHUCTBHA OKCHIA
KaJIbIIAS ¥ HATPHS C BOJIOH (BO3MOYKHO
HCII0JIb30BaHUE BUJICOMATEPHUAIIOB).
OxkpamBaHue IaMeHd HOHAMH HATpPHUS,
KaJIUs ¥ KaJbLKsl (BO3MOYKHO
HCITOJIb30BaHNE BHICOMATCPHAIIOB)
HccaenoBanue CBOUCTB KECTKOU BOJIbI.
[Iporecc ropeHus xene3a B KUCIOPOIe
(BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB).

JlabopamopHvie onvimoi.:

[TpoBeacHNE KaYECTBEHHBIX PEaKIMii Ha
WOHBI (MarHus, KaJblKs, AITIOMUHHUS,

BricTpauBaTh pa3BEpHyTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C OMTOPOI
Ha uHGOPMAITUIO U3 YUYCOHHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BAaTh N3YUYECHHBIN TOHATUWHBIN
armapar Kypca XuMuu
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1rHKa, sxenesa (II) u xxenesa (I1I), meau
(IT), onucanue MpU3HAKOB UX
POTEKaHUSI.

UccnenoBanue am(pOTEPHBIX CBOWCTB
THIPOKCU/IA ATIOMUHUS U THAPOKCHIA
IIUHKA.

lIpakmuueckue pabomeoi:

Ne 6. JKE€cTkocTh BOJIBI U METOBI €€
YCTpaHCHHSI.

Neo 7. Peuienue 3KkCriepuMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenure MeTaibl U
UX COCITUHEHUS.

Boluucnenus: o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIi OJNH U3
pEearcHTOB JIaH B N30BITKE WU

COJZIEPKUT NMPUMECH; MACCOBOU JI0JIH
BBIXOJa TPOAYKTA pEaKIun

Hroro no pasnpeny

20

Paznen 4. XuMus U OKpy:Kawinas cpeaa
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4.1 | Xumus u 3 BemectBa u maTepualibl B HOBCEIHEBHOW | XapaKTEpU30BaTh pOJb XUMUU B
OKpyKarouas cpena YKA3HU 4eioBeKa. besonacHoe pa3IMUHBIX chepax AeATeIbHOCTH
VICIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JIFOAEH, OCHOBHBIE BELLIECTBA U
peaxuuii B ObiTy. IlepBas momors nmpu MaTepuabl, IPUMCHACMBIC B JKU3HU
XUMHUUYCCKUX OKOraXx U OTPABJICHUAX. COBPEMEHHOT0 Y€JIOBEKA.
XNMHUYECKOE 3arPI3HCHUE OKPYXKAIOIICH | OOBACHATH YCIOBUS 6€30I1aCHOTO
cpepl (IpeaebHas JI0myCTuMas HUCIIOJIb30BAHUS BEIIECTB 1 XUMHUYCCKUX
KOHIICHTpAIUs BellecTB. Poib XUMUK B | peakiuii B OBITY.
PELICHUH DKOJIOTMUYECKUX MPOOIIEM. AHaIM3UpOBATh U KPUTHIECKHU
Xumuueckuii 3xcnepumenm: OIICHUBATh MH()OPMALIMIO O BIUSHUH
Temoncmpayu: MPOMBIIIJIEHHOCTH, CETCKOT0 XO351CTBA,
N3yuenue o0pa3ioB MaTepPUaIoB TpaHcnopTa va AIp- Ha COCTOARME
(cTekI10, CIUIaBbI METAJIJIOB, MOJUMEPHBIE OKpYZKaIOIICH CpC/BL.
MaTepuabl) YMeTh OKa3bIBaTh NMEPBYIO MNOMOIIL PHU
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSX.
[IpuHuMaTh ydyactue B 00CYKICHUU
po0JieM XUMHYECKON U AKOJIOTHUECKOM
HApPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO IPpodIeMe U
npeaiaraTb BO3MOKHBIE ITYTH €&
peLIeHUs
Hroro no pazaeny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB 68

I10 ITIPOI'PAMME
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1. YYEBHO-METOJUYECKOE OBECIHEYEHUE OBPA30BATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI51 YUEHUKA
["abpuensn, Oner CepreeBud

Xumust: 8- kacc: 6a30Bbiit ypoBeHb: yueOHuk / O. C. 'abpuensn, 1. I'. Octpoymos, C. A. CnankoB. 5-e uzj. nepepao.
Mockaa: [Ipoceemenue, 2023.

-175,[1] c. - un.

ISBN 978-5-09-102557-6.

2. YYUEBHO-METOANYECKOE OBECITEUEHUE OBPA3OBATEJIbBHOTI'O IMTPOILIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YHEHUKA
["abpuensn, Oner CepreeBud.

Xumust: 9-1 kiacc: 6a30Bbid ypoBeHb: yueOHuk / 0. C. ['ab-puenss,
N. T. Octpoymos,C. A.CnaagkoB 5-e uzj., nepe- pad. Mocksa: [Ipocsemenune, 2023. 323,[1] c.: ui.
ISBN 978-5-09-102558-3.
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