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denepanbHas pabouas mporpaMma o yueoHomy npeamety «Xumus» (0a30BblIit
ypoBeHb) (mpeaMeTHas 001acTh «ECTeCTBEHHO-HAYYHBIC MPEAMETHI») BKIIIOUACT
MOSICHUTEIBHYIO 3aMKMCKY, COIep KaHne 00yUeHHs, TUTAHUPYEMbIC PE3yJIbTaThI
OCBOCHUS TIPOTPaAMMBI 110 XUMHUH, TEMATHICCKOE TJIAHUPOBAHHE.

[ToscHuTenbHAS 3amUCKa OTpakaeT OOINME LEIM M 3aJa4d H3YYCHHS XHMHH,
XapaKTEPUCTHKY TCHXOJOTHYCCKUX MPEINOCHUIOK K €€ H3YyYeHHI0 O0YYarol[MMHKCS,
MECTO B CTPYKType Yy4eOHOro IUlaHa, a TakKe MOAXOAbI K OTOOpY coaepikaHHs, K
OIPEICIICHUIO TUIAHUPYEMBIX PE3yJIbTATOB.

Conepxanne OOydYeHHS pacKpbIBaeT COJAep)KaTeIbHBbIC JHUHHH, KOTOpPbIC
HpEIAraloTcs Ui 00s13aTeIbHOTO U3yUeHHsI B Ka)JIOM KJIacCce Ha YPOBHE OCHOBHOT'O
o01ero oOpa3oBaHusI.

[TnaHupyembie pe3yiabTaThl OCBOCHHS MPOTPaMMbl IO XHMHH BKIIIOYAIOT
JUYHOCTHBIC, METAlpPEAMETHBIC PE3yJIbTaThl 32 BECh IMEPHOJ OOYUYCHHS Ha YPOBHE
OCHOBHOTO 00IIIET0 00pa30BaHus, a TAKXKE MPEIMETHBIC JOCTIKCHUS 00y4Jaroerocs 3a

KaXXJIbIN TOJT 00y4CHHUS.

HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XMMUM Ha ypOBHE OCHOBHOTO 00II[ero 00pa30BaHUs COCTABIEHA HA
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbI
OCHOBHOTO 00111eT0 00pa3oBanus, npeacraBieHHsx B ®I'OC OO0, a Takkxe Ha OCHOBE
benepanbHOl paboyeil mporpaMmMbl BOCIUTAHUS U ¢ Y4ETOM KOHIEIIIUN MPENoaaBaHus
ydeOHOro mpeamera «XuMHsI» B 00pa3oBaTelIbHBIX oOpraHusamnusax Poccuiickoit
denepauui.

[Iporpamma mo xumMuu pa3paboTaHa C IENbIO OKA3aHHUS METOJUYECKON MOMOIIU
VUHUTEIIO B CO3/IaHUU paboyeli mporpaMmbl 1o Y4eOHOMY TTPEIMETY.

[Iporpamma mo xumMuu Ja€T MPEACTABICHHE O LENX, O0IIel cTpaTerun 00ydeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYaromIMXcs CpPeACTBaMU Y4EOHOTO  MpeaMeTa,
yCTaHABIMBAET  O0s3aTeIbHOE  TPEIMETHOE  COJCp)KaHWe,  IpeaycMaTpuBaeT
pacrpeiereHue ero mno KjiaccaM U CTPYKTYpUPOBaHKE MO pa3jiesiaM U TeMaM NpOorpaMMbl
10 XMMUH, ONIPEJEISET KOJIMUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS,
PEKOMEHAYEMYIO MOCJEA0BATEIbHOCTh U3YUYCHUSI XUMUU C YUYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JTOTUKH Y4e€OHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEM
oOyyJaromuxcs, OnpeAessieT BO3MOXHOCTU TMpeaMeTa i peaau3aiuu TpeOOBaHUM K
pe3yabpTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1rero oOpazoBaHus, a Tak)Ke TPEOOBaHUN K pe3yJibTaTaM O0y4YEeHHS] XMMUU HA YPOBHE



1eneil u3yuyeHus: npeIMeTa U OCHOBHBIX BUJIOB y4eOHO-IIO3HABATEIbHOU JAEATEIbHOCTH
00yy4aroIerocs Mo OCBOEHUIO Y4eOHOTO COJIep KaHUs.

3HaHUE XHUMHUHU CIIY)KUT OCHOBOM Juisi  (POPMHPOBAHUST MHUPOBO33PECHHUS
oOy4aromierocsi, €ro NpejaCcTaBICHUN O MaTepUATbHOM €IMHCTBE MHpPA, BaXKHYIO POJIb
urparot GopMupyemMble XUMHEH MTPEACTABICHUS O B3aUMOIIPEBPAICHUSIX SHEPTUU U 00
HBOJIIOIMM BEIIECTB B MPUPOJIE, O MyTSAX PEHICHHs II00aNbHbIX TPOOIEM YCTOMUYUBOrO
Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, DHEPIETUUECKOM, MUILEBOW U DKOJIOTHYECKOU
0e30MmacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yyenue XxuMun: crnocoOCTBYET pean3alii BO3MOKHOCTEH Il CaMOpPa3BUTHUSA U

(dbopmMupoBaHus
KyJIBTYpbl JTUYHOCTH, €€ 00mIel U (YyHKIIMOHAIBHOW T'PaMOTHOCTH; BHOCHUT BKJIaJ B
dbopMupOBaHUE MBINIJIEHUS U TBOPYECKUX CIMOCOOHOCTEW 00YUYarOMIMXCsl, HABBIKOB UX
CaMOCTOATENbHON Yy4eOHON JESITeIbHOCTH, IKCIIEPUMEHTANIBHBIX M UCCIEA0BATEIbCKUX
yMEHUN, HEOOXOIMMBIX KaK
B TOBCEIHEBHOW JXHM3HU, TaK U B MPO(ECCHOHAIBHOU ACSATEILHOCTH; 3HAKOMHUT CO

cnenupUKoi HayYHOTO MBIIIUICHHUS], 3aKJIAbIBAET OCHOBBI IIEIOCTHOTO

B3IJIsia HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM TAllOM B

(bopMHUpPOBaHUYU €CTECTBEHHOHAYUYHON I'PaMOTHOCTH 00YYaIOIUXCsl; CIOCOOCTBYET
(GbOpMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbBIM

3HAHUSAM, K TPHUPOJIE, K YSIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJOTHYECKOe oOpa3oBaHUE
o0ydJaromuxcs.

JlanHble HampaBjieHUS B OOYYCHHMHM XHUMHH OOCCIEYMBAIOTCA CIHEIHU(PUKON
cojiepKaHus y9eOHOTro IIpeaAMETa, KOTOPBIN SBIISIETCS IMEIaroruuecku aJanTUPOBaHHBIM
OoTpakeHHeM 0a30BOM HayKH XMMHUHU Ha ONpeeIEHHOM dTare e€ pa3BUTHI.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIEero oOpa3oBaHHMS OPHUEHTUPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHCTEMBbI II€PBOHAYAJIBHBIX IOHATHA XWUMHH, OCHOB
HEOPTaHWMYECKONH XMMHHU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IMOHATHH OpPraHUYECKON
XAMUH.

Crpykrypa cojaep)KaHHs TIpOorpaMMbl II0 XHMHH CGHOpPMHpPOBAHA Ha OCHOBE
CHUCTEMHOT0 moaxoja K e€ n3yuennro. CoqepkaHne CKIIaIBIBACTCS U3 CHCTEMBbI TIOHATHI
0 XUMHYECKOM 3JICMEHTE M BEIISCTBE U CUCTEMBI TOHATHH 0 XUMHUYECKO# peakiuu. O0e
3TH CHCTEMBI CTPYKTYPHO OpPraHW30BaHBI IO MPUHIMITY TOCICI0BATCIIBHOTO PAa3BUTHS
3HAHUN HA OCHOBE TCOPETHUUYCCKHX IMPECTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akoHa J[.11. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

YUYCHUS O CTPOCHUH aTOMa M XMMUYCCKOU CBSI3H, IPEACTaBICHUMA 00

BHGKTpOHHTquCKOﬁ Aucconnanuru BCIICCTB B paCTBOPAx.



TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU I1OJIYYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEA0BATENBLHO OT OJHOIO YPOBHA K JIPYyTrOMYy,
BBINIOJIHAS (PYHKUMU OOBSACHEHUS UM MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOYXHOCTEU IIPAKTUYECKOIO PUMEHEHUS U NIOJIYYECHUS U3y4aeMbIX BEIIECCTB.

OcBoeHnue nporpaMMbl 0 XMMHUH cIOCOOCTBYET (HOPMHUPOBAHUIO MPEACTABICHUS O
XUMHMYECKOU COCTABIIAIOIIECH HAYyYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBI,
LIECHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HAaHHUIO U METOJaM I103HaHUsA B Hayke. 3yueHue
XUMUH MPOUCXOAUT C MPUBJICYEHUEM 3HAHUN U3 paHEE N3YUEHHBIX YUEOHBIX TPEAMETOB!
«Oxpyxatomuit Mup», «buonorus. 5-7 xknacce» u «®dusmka. 7 Kiaace».

[Ipy u3y4eHUM XUMUU MPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUNA OCHOB XMMHUYECKOU
HayKM Kak OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NPAKTUYECKON eATeIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajgadya y4eOHOro
npeiMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHUW — Ba)KHEWIIUX
(GakToOB, MOHATUN, 3aKOHOB U TEOPETHUUECKUX IMOJIOKEHUH, JOCTYIMHBIX 0000IIeHUuN
MUPOBO33PEHUYECKOT0 XapakTepa, Si3blka HayKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
NO3HAHUSI TPU U3YYEHUU BEIIECTB U XMMHUYECKUX peakuuil, B (GOpMHUPOBAHUU H
Pa3BUTHH TO3HABATENILHBIX YMEHUW W WX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIE0BATENBCKOM 1E€ATEIbHOCTH, OCBOEHUH NpaBui 0€3011aCHOr0 0OpaIleHus
C BEILLECTBAMU B II0BCEIHEBHOM KU3HHU.

[Ipy u3yyeHUM XMMHMM HAa YPOBHE OCHOBHOTO O0O0IIEro oOpa3oBaHHSA Ba)XHOE
3Ha4YeHHE NMPUOOPENTU TaAKUE LIeNH, KaK:

dbopmMupoBanue VHTEIJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K €aM000pa30BaHHIO, COTPYAHHYECTBY, CaMOCTOSITEIIBHOMY TIPHHITHIO pEIICHHH,

CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH,; HAIPABICHHOCTh
00y4eHHUs Ha CUCTEMAaTHUECKOE MPHOOIIIEHHE 00yJarOITUXCs

K CaMOCTOSITEJIbHOM TO3HABaTEIbHOW JCSATENHHOCTH, HAYYHBIM METOJaM IO3HaHUS,
GbOpMUPYIOIIMM MOTHBAlIMI0 M Pa3BUTHE CIIOCOOHOCTEH K XHMHUH, OOeCIeUCHHE
YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETCHHIO OOYYAIOMIMMHKCS OIbITa Pa3HOOOpa3HOM
JCSATENLHOCTH, TIO3HAHWS W  CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIMI), WMCIONIMX YHHBEPCAITHHOE 3HAUCHUE JUIS PA3IMYHBIX BHUOB
nesTenbHOCTH; (opMHpOBaHUE OOMIeH (QYHKIIMOHATFHON U E€CTECTBEHHO-HAYYHOM
TPaMOTHOCTH,

B TOM YHCJIE YMEHUHN OOBSCHATH U OIECHUBAThH SBJICHHS OKPYIKAIOIIET0 MUPA, UCTIONbB3YsI
3HAHWSI W ONBIT, MOJIYYCHHBIC TPH W3YYEHUW XUMHH, MPUMEHATH WX TPU PEIICHUH
npoOjeM B TIOBCEAHEBHOW JKM3HU M TPYAOBOW IEATEIHHOCTH; (POPMUPOBAHUE Y
oOyJaromuxcs TYMAaHHUCTHYECKUX OTHOIICHWH, TOHMMAHHS IEHHOCTH XHMHYECKUX
3HAHHUH JTsI BRIPAOOTKH SKOJIOTHIECKH T1ETI€CO00PA3HOTO MMOBECHUS B OBITY M TPYIOBOM
JeSITETHHOCTH B LIEJISTX COXPAHEHUS CBOETO 3/IOPOBbS M OKPY>KAOIIEH IPUPOTHON CPEIBI;
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pa3BUTHE MOTUBALIMK K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO ¥ CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIICUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MTPOQ IS U HAMIPABICHHOCTH JTaJIbHEUIIIET0 00yUYeHUS.

OO6miee 4KMCIIO YacoB, PEKOMEHOBAHHBIX ISl M3yueHus: xumuu, — 136 yacoB: B 8
kiacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

JIst KaXK0T0 Kilacca MpeyCMOTPEHO Pe3epBHOE yUeOHOE BpEeMs, KOTOPOE MOXKET
OBITh UCIIOJIB30BAHO YYACTHUKAMU 00pa30BaTEILHOTO MpoIlecca B HessIX HOPMUPOBAHUS
BAapUATUBHOM COCTaBIIAIONIEH COIepkKaHUsI KOHKPETHOM pabouelt mporpamMmsbl. [Ipu sTom
obs3arenbHas (MHBaApHaHTHAs) 4YacTh COJACPXKAHHMS NPEaMETa, YCTaHOBJICHHAs
mpuMepHOI pabouel mporpamMmoi, U BpeMsl, OTBOJAMMOE Ha €€ W3yueHHE, T0JKHBI ObITh
COXPaHEHBI MOJTHOCTHIO.



COAEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHauajibHble XUMHYECKHE MOHATHS
[Ipenmer xumuu. Posib XUMUK B KU3HU YEJIOBEKA. XUMUs B CUCTEME HayK. Tena u

BemecTBa. Ousnueckre CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHME BellecTB. [loHaTre
0 MeToJax Mo3HaHus B xumuM. Yucrteie BemiecTBa W cMecu. CrocoObl pasjielieHus
CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JI€MEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunueckast Gopmyna. BameHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHocUTenbHAas atomHas Mmacca. OTHOCUTEIbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi oJIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KomuuecTBo BeniectBa. Mosb. MonsgpHas Macca. B3auMoCBsI3b KOJTMYECTBA, MACCHI
U 4YuCJIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérbl mo QopMynaM XUMHYECKHUX
COEIMHEHUM.

OuU3NYECKHE U XUMUYECKHUE ABJICHUS. XUMUUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXpPaHEHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Knaccudukanuss XUMUYECKUX
peakiuii (CoeTMHCHHS, PA3JIOKEHUS, 3aMEIICHUS, OOMEHA). Xumuueckuil 3KCnepumMeHm:

3HAKOMCTBO C XHMMHYECKOW TOCYJOi, TpaBwiaMu pabOThl B JIabOpaTopuu U
npuémMamMu oOpaiieHus ¢ J1abopaTopHBIM O000pY/IOBaHHWEM, HW3YYEHHUE M OINHCAHHE
¢u3nuecknux CBOMCTB 00pa3lloB HEOPTaHUYECKHUX BEIECTB, HAONIOACHHE (PU3UUYECKUX
(rutaBeHHE BOCKA, TasHUE JIbJIa, pACTHPAHKUE caxapa B CTYIKe, KHIICHUE U KOHJICHCAIUS
BOJBI) W XMMHUYECCKMX (TOpEHHE CBEYM, MPOKAJIMBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOM) SIBICHHHM, HAOIOJCHHE M OIHCAHHE MPHU3HAKOB
OPOTEKaHUS XUMHYECKHX peakuuil (pas3ioKeHHe caxapa, B3aMMOICHCTBHE CEpHOM
KHCJIOTHI C XJIOpUIOM Oapws, pazioxkenue ruapokcuna memau () mpu HarpeBanww,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoM cos menu (1), m3ydenne criocoOoB paseneHus
cMeceid (C  TIOMOIIBIO MAarHWTa, (QWIBTPOBAHWE, BBIIAPUBAHKUE, JIHCTUJUIALINA,
xpomarorpadusi), MPOBEJACHUE OYUCTKH ITOBAPCHHON COJIM, HAOIIOJACHHWE W OIHMCAHHE
pe3yJIbTaTOB IPOBEACHUS OIIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MacCHhl,
CO3/IaHMe MoJeNield MoJieKys (MapocTepKHEBHIX). BakHelilne TMpeaCcTABHTEIH
HEOPraHUu4YeCKHX BelleCTB

Bo3ayx — cMmech razoB. CoctaB Bo3ayxa. KHciopo1 — 31€MEHT U MPOCTOE BEILIECTBO.
HaxoxaeHne kuciaopoja B mpupoze, (pu3udeckre W XUMHYSCKUE CBOWCTBA (peakiuu
ropeans). Oxcunapl. [IpumeHenune kuciaopona. CrocoObl MONMYYCHHS KHCIOpOJIa B
nabopatopuu u npombinieHHocTH. KpyroBopor kuciopoaa B mpupoje. O30H —
aJIOTpOIHas MOAU(DUKALIMS KUCIOPO/IA.



TernoBoi 3QPeKT XMMUUYECKON peakliy, TEPMOXUMUYECKHE YPABHEHUS, 9K30- U
SHJIOTEPMHUYECKUE PEaKIUU. TOMIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3AYyXa, YCUICHUE
MapHUKOBOTO 3P (eKTa, pa3pylIeHHEe 030HOBOTO CIIOS.

Bonopon — sneMeHT W mpoctoe BemecTBO. HaxoxaeHue BOAopojia B MPHUPOJE,
dbu3nMYecKre U XMMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI momyueHus. Kuciorsl u
COJIH.

MousipHblil 00bEM ra30B. Pacy€Tbl 10 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boaa kak pacrBopurens. PactBopsl. HacsllienHslie u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BEIlIECTB B BOJIe. MaccoBas J0Jisl BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuUs. Posib pacTBOpOB B IpUpOJEC U B
XKU3HU denoBeka. KpyroBopoT BoAbl B IpUpoOAE. 3arpsisHEHUE NMPUPOIHbIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus Heopranmdeckux coenunenuit. Oxcuapl.  Knaccudukarus
OKCH/JIOB: coJieo0pa3yrolue (ocHOBHBIE, KHUCJIOTHBIE, am(oTepHbIE) u
HeconeoOpasyromue. HoMmenknatypa okcumoB. dusznueckne U XMMUYECKHE CBOWCTBA
okcu10B. [lonydyeHue okCuaoB.

OcHoBanus. Kiaccuduxaius ocHoBaHUM: MIENOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @u3WUeCKME€ H XHUMHUYECKHME CBOMCTBA OCHOBAHMHU.
[Tomyuyenue ocHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. duszmdeckue u
XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTM MetaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coneil. ®U3nyeckue 1 XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.
I'eneTnyeckas CBsI3b MEXIY KJIaCCaAMH HEOPTaHUYECKUX COCAUHEHUN. Xumuueckut

IKCnepumernm:

Ka4eCTBEHHOE OIPENICIICHUE COJEPKAHUSA KHUCIOpPOJa B BO3AYyX€, IIOJYyYCHHUE,
coOupaHue, pacro3HaBaHWE W H3YyUYEHHE CBOWCTB KHUCIOpOAa, HaOII0IeHHE
B3aMMO/JICUCTBUSl BELIECTB C KUCIOPOJIOM M YCIOBUS BO3ZHUKHOBEHUS U MPEKpalleHUs
roperust (moskapa), O3HaAKOMIIEHHWE C O0pas3llaMH OKCHIOB W OIHMCAHWE WX CBOMCTB,
MoJTydeHue, coOMpaHHe, pacro3HaBaHWE W HM3yYeHHWE CBOMCTB Bojaopoaa (ropeHue),
B3aumojeiictue Bogopoaa ¢ okcupom Mead (1)  (Bo3MOXXHO HCHOJIB30BaHME
BHJICOMAaTEPHAJIOB), HAOMIOJcHHEe O0Opa3loOB BEIISCTB KOJWUYECTBOM 1  MOJb,
HCCIIEIOBAHUE OCOOCHHOCTEH PACTBOPEHUSI BEILECTB C PA3IMUYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA,
B3aMMOJICHCTBHE BOJIBI C METaIaMH (HaTPUEM M KabIieM) (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMATEPHAJIOB), HMCCIICJIOBaHHE OOpa3lOB HEOPTraHWYECKUX BEIICCTB Pa3IUUHBIX



KJIaCCOB, HAOJIOJICHUE WM3MEHEHUSI OKPAaCKM HWHJMKATOPOB B pacTBOpax KHUCIOT U
nienoueH, u3ydeHue B3aumoaeiicTeus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHUCJIOT C METAUIAaMH, PEaKLUW HEUTpaau3alu, M[OJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO MeETauia APYIMM H3 pacTBOpa COJIM, PELICHUE
OKCIIEPUMEHTAIBHBIX 3aJa4 MO0 TeMmMe «BaxHeWlne KiacChl HEOPraHUYECKUX
COCIUHCHUI».

IMepuoauueckuii 3akoH u Ilepyognueckas cucreMa xumudeckux iemedtos JI.H.
MemnaeneeBa. Crpoenune aTOMOB. XumMnueckas CBA3b.
OKHNCIUTETBHOBOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKK KIacCU(PUKAIMM XUMHUUYECKUX dJIeMEHTOB. [loHsTHE O rpymnmax
CXOJHBIX 2JIEMEHTOB (IIETOYHBIC U IEI0YHO3EMEIbHBIC METaJIIbl, FaJOr¢HbI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIC OKCHJIBI M THAPOKCHIBI.

[Tepuonnueckuit 3akoH. Ileproanyeckas cucteMa XUMHYECKUX 3neMeHToB /JI.I.
MenneneeBa. Kopotkonepuonnas u juHHOmNepuoaHas ¢opmbl I[lepuoanveckoi
cucteMbl XuMudeckux ssemMeHToB .M. Menneneesa. [lepuoasl u rpynmbl. Guzndeckuii
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J1049eK aTOMOB mepBhiXx 20 XuMuyeckux sjeMeHToB l[lepuoandeckoi
cuctembl JI.M. MenneneeBa. XapakTepUCTHKA XUMHYECKOrO »JJEMEHTa II0 €ro
nojoxeHuto B Ilepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIaM U IEPUOIAM.

3nauenue Ilepuonnyeckoro 3akoHa u Ilepumogmyeckoil CUCTEMBbl XUMHUUYECKUX
3JIEMEHTOB JJI pa3BUTHS HAyKU U NMpakTuku. /.M. MeHaeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckass  cBs3b. KoBamenTHass  (moysspHass ©M = HEHOJSAPHAs)  CBA3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. IIporeccs

OKHCIICHHSI M BOcCCTaHOBIeHHMsA. OKHUCIUTENM U BOCCTAHOBUTCIM. Xumuueckuu
IKCnepumernm:

M3ydeHue oO0paslloB BEIIECTB METAIOB W HEMETauIOB, B3aWMOJCHCTBUE
TUAPOKCHAA L[HMHKA C pPACTBOPAaMHM KHUCJIOT W WIEJIO0YEH, MPOBEACHUE OIBITOB,
WLUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX peaknui (ropeHwme,
PCaKIUH Pa3IIOKEHUS, COSTUHCHHS).

Mesicnpeomemmuvie ces3u
Peanmmzanus MEXOpEAMETHBIX CBSA3CH TIpH HW3YYEHHH XHMHM B 8 Kjacce

OCYHCCTBIIACTCA 4€PC3 UCIIOJIb30BAHUC KAK O6IHI/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TakK



W TIOHATUHM,  SBIAIOIIUXCS  CHUCTEMHBIMH  JUISi  OTHACIBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO6mue ecTeCTBEHHOHAYYHbIC MOHATHS. HAYYHBIN (aKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHUHTE3, Kilaccudukanus, MNEePUOJAUYHOCTb, HAOIIOJACHUE, HKCICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuka: Marepusi, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJEKYJa, OJJICKTPUUYECKUM 3apsill, BEIIECTBO, TeJO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3MYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHEThI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpayibl, TOPHBIC MOPObI, MOJE3HBIC
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJTACC BeniecTBO U XUMHYECKAsI peakuust
[Tepuonnueckui 3akoH. Ileproanyeckas cucrteMa XUMHYECKUX 3neMeHToB JI.I.

MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaTHsl, KAIBIUSI U UX COCAMHEHUN B COOTBETCTBUU
C TOJIOKEHUEM DJIEMEHTOB B [lepuoanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeniecTBa: BUbl XUMUYECKOM CBSI3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOW PEmETKU U BHUIA
XUMHYECKOH CBSI3H.

Knaccudpukanys W HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX COCIMHEHUH,
T€HETUYECKAas CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEaKIMi 10 pa3jIMYHbIM Ipu3HakaMm (0 YHCiIy |
COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, MO M3MECHEHHIO
CTEIICHEH OKHUCJICHUS XUMHUYECKUX DJJEMEHTOB, IO OOpAaTUMOCTH, II0 Yy4YacTHIO
KaTaiu3aTropa). JK30- U SHJIOTCPMHUUYECCKUE PEAKIIUU, TCPMOXUMUUYCCKHUE YPABHCHUS.

[lonsiTue O CKOpPOCTH XHUMHUYECKOW peakuuu. lloHatne 00 00paTUMBIX U
HEOOPATHUMBIX XHMHYCCKUX peaknusax. I[IoHATHE O TOMOTEHHBIX W TI'e€TePOTCHHBIX
peakiusax. Ilonstue o karanuze. [loHstme o XxuMudyeckoM paBHOBecuU. DaKTOpHI,
BIIMSIOINIME HA CKOPOCTh XMMUUYECKON PEAKIIUK U TIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIHLHBIC peaxiuu, AIEKTPOHHBIHN Oaanc
OKHCIIMTEIIbHO-BOCCTAHOBUTEILHOM peaKkIuu. CocraBneHue ypaBHEHUM
OKHUCJIMTEILHOBOCCTAHOBUTEIBHBIX PEAKIIMN C UCTIOJIH30BAaHUEM METO/Ia SJICKTPOHHOTO
Oaianca.
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Teopust PNEKTPOIUTUUECKONW AUCCOLUUALMUA. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHW3M JHCCOIMAIIMM BEIIECTB C PAa3JIUYHBIMU BHUJIAMU
xumMuueckoi cBsizu. Ctenens aucconuanuu. CUIIbHbBIE U Ca0bIe JIEKTPOJIUTHI.

Peakiiun wmoHHOro obOmeHa. YCIIOBHS MPOTEKAHUS PEaKIU HOHHOTO OOMEHa,
IIOJIHBIE Y COKPALIEHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KUCIOT, OCHOBAHUM U
COJIEM B CBETE MpPEJCTaBICHHUIN 00 AJIEKTPOIUTHUYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha UOHBL. [IoHSITHE O TUAPOIN3E COJIEH.

Xumuyeckuii 5Kchepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUUECKUX BEIIECTB
— MeTaJUIoB M HeMeTayioB (rpaduTa v anmasa), CIOXKHBIX BELIECTB (XJIOpHIa HATPH),
UCCIICIOBAaHNE 3aBUCHUMOCTH CKOPOCTM XMMHUYECKOW pEaKUUH OT BO3JCUCTBUS
paznuyHbIX (HAKTOPOB, HCCIEAOBAHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB,
npoiiecca AUCCOIMAIMKN KUCIIOT, MIeIoueil U cojiei (BO3MOXHO HCIOJIb30BAHUE BHJICO
MaTepHAaJIOB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIMX MPU3HAKN MPOTEKAHUS PEaKIinii
MOHHOTO 0OMeHa (00pa3oBaHKE OcajiKa, BhIICICHUE T'a3a, 00pa30BaHKUEe BOIbI), OIBITOB,
WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropexue,
peaKIMy Pa3oKEHHs, COCAMHEHUs), PACIO3HABAHUE HEOPraHMYCCKUX BEINECTB C
NOMOIIbI0 KAaYECTBEHHBIX PEAKIWNA Ha HOHBI, PEIICHUE SKCIEPUMEHTAJIBHBIX 3a/1ad.
HemeTanssbl 1 BX coelMHEHUS

OO61mas xapakTepucThKa ragsoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
creneHu okuciienus. CtpoeHue u Gpu3nvyeckre CBONCTBA MPOCTHIX BEIIECTB — raJIOrE€HOB.
XuMUYeCKHe CBOMCTBA Ha mpuMepe Xxiopa (B3aMMOACHCTBHE C METallJIaMH,
HeMeTaiaMH, mieaodamu). Xmopooaopoa. CosisiHas KUCI0Ta, XUMHYCCKUE CBOMCTBA,
NoJlydeHue, npuMeHeHue. JeiicTBrue xjiopa U XJIOpOBOJAOPOJa HAa OpPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabl U UX HAXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHn OKucieHus. CTpoeHne u GU3nuecKre CBONCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJia W CEPhl. AJUIOTPOIHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XUMHUECKHE
cBoiicTBa ceprl. CepoBOIOPOI, CTpOCHUE, PU3NUECKHUE U XUMUYECKHE CBOMCTBA. OKCUIIBI
Cepbl Kak TMPEACTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas Kuciaora, (U3UYECKUE H
XHMHYECKHE CBOMCTBA (0OIIHe KaK MPeICTaBUTENs Kilacca KUCIOT M CIEIU(UICCKUE).
XVWMHUYECKHE PEeaKIH, JIeKAIIUe B OCHOBE MPOMBIIUICHHOTO CIOC00a TOTyYCHHS
cepHoil kucnoTsl. [IpumeHenne cepHoi KUCIOThl. COMu CepHOM KUCIIOThI, KAYECTBEHHAs
peakius Ha cyib(par-uoH. HaxoxxaeHue cepbl U €€ COeIMHEHU B IpUpoJie. XUMUYECKOE
3arpsi3HCHUE  OKPYXKAIOMIeH Cpelabl COCIUHEHUSAMH cepbl (KHCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3JIyXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAIICHNUS.

O6mias xapakrtepucTuka 351eMeHTOB VA-Tpyrmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, paCIpOCTpaHEHUE B MPUPOJIE, PUBHUECKUE U
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XxuMuueckue cpoictBa. KpyroBopor azora B mpupoae. AMMUAK, €ro (U3UYECKHUE U
XUMUYECKUE CBOMCTBA, MoJydeHue u npuMenenue. Coaum aMMOHUs, UX (U3UYECKUE H
XUMUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHass peakiusi Ha HOHBI aMMOHUSI.
A30THas KuCIIOTa, € TMoiy4eHue, Gpu3nuecKue W XMMHYECKUE CBoicTBa (00IIue Kak
NpeJICTaBUTENs Kilacca KUCIOT U crienuduyeckue). Vcrnonp30BaHHe HUTPATOB U COJICH
aMMOHHUSI B KAaueCTBE MHUHEpAJIbHBIX YyJNOOpeHUH. XHUMHUECKOE 3arpsi3sHEHUE
OKpYJKaroliel Cpeapl COCTUHCHUSIMHU a30Ta (KHCIOTHBIE JOXK/IH, 3arpsi3HCHHE BO3/yXa,
mouBbl U BoJoéMOB). Dochop, amorpomnusie Moaupukanuu Gochopa, GU3NIECKUe U
xumuyeckue cBoictBa. Okcuna docdopa (V) u dochopHas kuciora, GU3NIECKUE U
XUMUYECKUE CBOWMCTBa, moiydeHue. Mcnonb3oBanue ¢docaTtoB B KadecTBe
MUHEpAJIbHBIX YJI00pEHUH.

O6m1as xapakrepuctuka 35meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepHbIE  CTEMEHU  OKHUCJICHUS.  YTJEpOJ, aUIOTPONHBIE  MOJU(UKAIUH,
pacrpocTpaHeHue B Mpupojae, (Ppuznueckue M XUMHUUYECKHUE CBOMCTBA. AjcopOrus.
KpyroBopot yriepona B npupozae. Okcunbl yriepoaa, ux GU3NIECKUe U XUMHUYECKUE
CBOMCTBA, JACHCTBHE HA KUBBIC OPTAHU3MBI, MOJyYCHUE U MPUMEHEHUE. DKOJIOTHUECKUE
npoOJIeMbl, cBsi3aHHbIC ¢ okcuaoM yriepoaa (IV), runoresa riao06aqbHOrO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIA 3(PdekT. YronpHas KuciaoTta U e€ coiH, uX (U3UYECKue U
XUMHYECKHE CBOWMCTBa, IMOJIy4YeHHE U TpuUMeHeHue. KauecTBeHHas peakius Ha
KapOoHaTHOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWJICH, aleTHIICH, STaHOJN, TJHUICPUH, YKCYCHas KHCIIOTa).
[IpupoaHbIe UCTOUHUKH YTIIEBOAOPOI0B (Yrojib, MPUPOIHBIN ra3, HePTh), MPOIYKTHI UX
nepepaboTku (OCH3UH), X POJIb B OBITY M MIPOMBIIIICHHOCTH. [I0HATHE 0 OMOIIOTHYSCKU
BXHBIX BEIECTBAX: KHUpaX, OeJKax, YrieBoJaX — W WX POJIM B >KU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COEUHEHUI.

KpemHunii, ero ¢usznyueckne U XMMUYECKHE CBOMCTBA, MOJYyYCHHE W MPUMEHEHHE.
CoenuHenust kpeMHuUst B nipupoje. O0mue npencrasienus o6 okcune kpemuaus (1V) u
KpeMHueBor kucnore. CHIMKAThl, UX HMCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxnelimme cTpouTedbHbIE MaTepHallbl: KEepaMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [Ipobiembr 0€30MacHOTO UCTOIB30BAHUS CTPOUTEIHHBIX MATEPHATIOB B
MMOBCEHEBHOM KU3HU. XUMUYECKUU IKCNEPUMEHTN

M3ydeHue o00pa3oB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB MX
MPOTEKAHMUsI, OMBITHI, OTpaXKaroIINe (PU3NUYECKUE U XUMUUYECKUE CBOWMCTBA TAJIOTEHOB U
uX coeauHeHUH (BO3MOXHO HCIOJIL30BAaHUE BHUIACOMATEPHATIOB), O3HAKOMIICHHUE C
oOpa3namu  XJopua0B (TaJOTEeHUIOB), O3HAKOMJICHHE C oOpasmamMu cepsl U €
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coeTMHEHUSIMH (BO3MOYKHO UCIOJIB30BaHUE BHICOMATEPHAIIOB), HAOIOICHUE MTpoIiecca
oOyTJMBaHUs caxapa Mo ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUYECHHE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpPHON KHUCIOTHI, MPOBEACHUE Kaue€CTBEHHOM
peakiuu Ha cyibpaT-uoH U HAOMIOJEHUE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMIICHHE C
¢usuueckuMu  CBOMCTBaMHM  a30Ta, (ochopa u UX coenuHEHHN (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPUANIOB), 0Opa3liaMu a30THBIX M (oCcHOPHBIX YyAOOpEHHIA,
MoJiyueHue, coOupaHue, paclio3HaBaHWE W M3Y4YEHHE CBOMCTB aMMHakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (PocdhaT-uOH U U3YyUYECHHE MPU3HAKOB HX
NPOTEKAHUsA, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTBI C MEbIO
(BO3MOXKHO HCITOJIb30BAHKME BUACOMATEPUAJIOB), U3YYCHHE MOJIEICH KPUCTAJUTMYCCKUX
peméTok anmaza, rpadura, QyiaepeHa, O3HAKOMJIEHHE C TIPOILIECCOM ajcopOLUU
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTHUBOrasa,
MoJIydeHue, coOupaHue, paclio3HaBaHWE W HW3YUYCHHE CBOMCTB YIJICKHCIIOIO Tas3a,
POBEJCHUE KAYECTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-UOHBI M H3y4YCHUE
NPU3HAKOB  MX  MPOTEKaHMsS, O3HAKOMJICHME C  MPOAYKIMEW  CHUJIMKATHOU
MPOMBIINUIEHHOCTH, PENIEHUE HKCHEPUMEHTAIBHBIX 3a7ad 1o TeMme «BaxHeuiine
HEMETAJUIbl U X COEAUHEHU». MeTa/ulbl U UX COeMHEHMSI

OO6mast XxapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHUU HX
nojoxeHusa B Ilepuoanueckor cucreme xumMuueckux aneMeHToB .M. MeHnneneeBa u
cTpoeHuss atomMoB. CTpoeHHE MeTauioB. MeTamuyeckas CBsI3b M MeETaJUlndecKas
KpUCTAJUIMYECKAs] pEIIETKa. OJNEKTPOXMUMHUYECKUI pANl HANPSHKEHUH METalJIOB.
duznyeckre 1 XUMUIECKHE CBoMcTBa MeTasuioB. O01re criocoObl MOTyYeHUsT METAIIIOB.
[ToHsiTHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBel
(cTanb, 4yryH, TIOPAIFOMUHUE, OPOH3a) U MX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[lenounble Mertamwibpl: MoOJIOKEHHUE B llepuoauyueckorl CHCTEME XHUMHUYECKUX
snementoB J[.MI. MenaeneeBa, CTpOCHHME HUX AaTOMOB, HaXOXICHUE B MPHUPOJE.
dwusnveckre W XUMHUYECKHE CBoicTBa (Ha mpuMepe HaTpus W Kaius). OKCHIBI U
TUAPOKCHUABI HATPUS U Kamus. [ [puMeHeHne menouyHbIX METAIUIOB U UX COCITUHEHU.

[[lenoyHO3EeMENbHBIE METALIBI MATHUM U KAJIBIUN: TTOJ0XKEeHUE B [leproanyeckon
cucreme xumuueckux sneMeHToB [[.M1. Menneneesa, cTpoeHUE UX aTOMOB, HAXO0XKICHUE
B npupoje. Ousznueckue M XMMHYECKUE CBOWCTBA MarHus M Kajiblus. Baxueimmue
COCTUHCHHS Kalblusi (OKCHI, TUApOKcHn, coyin). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTPaHECHUS.

AsnroMuHUN: nonoxkeHue B [lepruonandeckoit cucremMe XUMU4YeCcKnx 3aeMeHToB J[. M.
MenzeneeBa, CTpOCHHE aTOMa, HaxoXAeHUE B npupoge. Ousznueckne M XUMUYECKUE
CBOMCTBa amtOMUHMS. AM(OTEepHbIE CBOMCTBA OKCHUJIA U TUJIPOKCH/IA aTFOMUHUA.

Keneszo: monoxenue B lleproamyueckord cucreme XUMUYECKUX 3yieMeHTOB /JI.I.
MenzeneeBa, CTpOCHHE aTOMa, HaxoXAeHUE B npupoae. Ouszndeckrne M XUMUYECKUE
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cBoiicTBa xkene3a. Okcuapl, THapokcubl U conu xenesa (1) u xenesa (I11), ux cocras,
CBOWMCTBA U MOJyUeHUE. XuMuueckuil 3KCnepumMenm:

O3HaKOMJICHHE C 00pa3laMyU METaJJIOB U CIUIaBOB, WX (PU3NUYECKUMU CBOWCTBAMHU,
U3yueHHE  pe3yJbTaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO  HCHOJIb30BAHUE
BHICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOICHCTBHUS OKCH/IAa Kbl U HATPHUS C BOJOU
(BO3MOKHO MCIOJIB30BaHNE BHICOMATEPHAIIOB), HCCIICTOBAHUE CBOMCTB jKECTKOW BOJIBI,
npoliecca ropeHus xKele3a B KUCIopoie (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB),
MPHU3HAKOB NMPOTEKAHUS KAYECTBCHHBIX PEAKIIMiA Ha HOHBI (MarHus, KajabI¥sl, aJFOMHUHHS,
muaka, kenesa (1) u xenesa (I11), meau (I), HaOMIOACHME W OMHCAHHWE MPOIECCOB
OKpaIllMBaHUs TUIAMEHH MOHAMHU HATpHs, KaJlusd U Kalblus (BO3MOXKHO HCIIOJb30BAHUE
BHJICOMATEPHUAJIOB), HCCiIeI0BaHUE aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMUHHUSA U
TUJIPOKCHJIA LIMHKA, PEIICHUWE 3JKCIECPUMEHTAJBbHBIX 3a7au Mo TeMe «BaxHenmmue
METaJUIbl U UX COCAUHEHN». XUMMSA U OKPYKAKOIIAA Cpeaa

BemecTtBa u Marepuanibl B TOBCEIHEBHOM KHU3HM 4eloBeKka. beszomacHoe
UCIIOJIb30BAHUE BEIICCTB M XUMUUYECKUX peakiuii B ObITy. llepBas momoip mpu
XMMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOe 3arpsA3HEHUE OKpy)Karomiei cpenpl (TMpenenbHas JJIOMyCTHMAs
KoHeHTpaius BemecTB (manee — I1JIK). Pomp XuMuu B pemieHHH 3KOJIOTHYECKHUX
npobseM. Xumuueckuil dKcnepumeHm:

N3YyUCHHUC o6pa3u013 MaTCpUualioB (CTGKHO, CILTaBbI MCTAJIJIOB, ITOJIMMCPHBIC

MaTepHUabl).

Meosicnpeomemmuule ces3u
Peanuzanmst MeXNpeaMEeTHBIX CBA3€H Mpu HW3ydyeHWH Xumuu B 9 Kiacce

OCYILIECTBIISIETCS YePe3 UCIIOIH30BAHHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK
u ITOHSITHH, SIBJISIIOIIIAXCS CHUCTEMHBIMU IS OTJIEJILHBIX IPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS. HAYYHBIN (DakT, rUIoTe3a, 3aK0H, TCOPHs,
aHajgu3, CHHTE3, KilacCH(UKAIMs, TEPUOJIUYHOCTh, HAOIIOJCHUE, HKCIICPUMEHT,
MOJICTUPOBAHUE, H3MEPCHHE, MOJICTb, SABJICHHUE, MAapHUKOBBIM A()(PEKT, TEXHOJIOTHS,
MaTepHuabl.

dusuKa: Marepus, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TOIBI,
PaalOaKTUBHOCTD, MOJICKYJIA, JICKTPUUYECKUN 3apsj, MPOBOIHUKH, MOJYIPOBOIHUKH,
JTUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHHE BEICCTBA,
ras3, pacTBOp, pPacTBOPHUMOCTb, KpHCTAJLIMYECKas pemeETKa, CIUIaBbl, (U3UYECCKUC
BEJIMYMHBI, €IUHHUIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MIHI,
Counre.
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buonorus: ¢orocunres, abixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE
ya00peHusi, MUKPOIJIEMEHTHI, MAaKpOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, FOPHbIE NOPOABI, IOJIE3HbIE
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3yJIBTAThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCA B XO0ja¢ OOYyYCHHS XUMUU B EIUHCTBE Y4YCOHOW WM BOCIUTATEIHHOM
JCATEIHPHOCTA B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKUMU COIIMOKYJIBTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPABHJIAMHA K HOPMaMH
TIOBEJICHUS M CITOCOOCTBYIOT MIPOI[ECCaM CaMOTIO3HAHHUSI, CAMOPA3BUTHS M COIMATTU3AIINN
00ydJaromuxcs.

JIMdHOCTHBIC pe3yIbTaThI OTpaXKaroT TOTOBHOCTb 00yJaroIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PacIIupEeHHE
OIbITA JIEATCILHOCTH Ha €€ OCHOBE, B TOM 4YHCJIC B YacTH. 1) maTpmoTH4ecKOro
BOCIIUTAHMS:

IICHHOCTHOT'O OTHOIIICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIC/IMIO, TOHUMAaHUS 3HAYCHUS XUMHUYCCKON HAYKH B YKU3HU COBPEMEHHOT'O
oOmiecTBa, CIIOCOOHOCTH BJAJETh JOCTOBEpPHOM HWHGOpPMAME O TEPEeaOBBIX
JOCTHKEHUSAX U OTKPBITUSIX MUPOBOM M OTEUSCTBEHHON XMMHUH, 3aMHTEPECOBAaHHOCTH B
HayYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHUS
IPEJCTABJICHUS O COITMAIBHBIX HOPMaX M MPaBUIIaAX MEKIUIHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOINEGCTBEHHO TIOJIE3HOM,
y4eOHOHCCIICIOBATEIICKOM, TBOPUCCKOM M IPYTUX BHUIAX JCATECIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JICATEIBHOCTH  TNPU  BBIIOJHEHUH  yYCOHBIX,
MO3HABATEIILHBIX 33]1a4, BHITOJHEHIUH XUMUYCCKUX IKCIIEPUMEHTOB, CO3IaHUN YISOHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHIO W B3aWMOIIOMOINM B TIPOIECCE ATOU
y49eOHOW JIeATEIHPHOCTH, TOTOBHOCTH OIIECHWBATh CBOE TOBEICHUE W IMOCTYIKHA CBOUX
TOBApUIICH C TIO3WIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
MOCJICACTBHI MOCTYNKOB; 3) IEHHOCTH HAYYHOTO MO3HAHMA:
MHUPOBO33pEHYECCKUE TMPEJACTABICHUS O BEIIECTBE W XUMHUYCCKOW PEaKIIHH,
COOTBETCTBYIOIIHUE COBPEMECHHOMY YPOBHIO Pa3BHTHS HAyKH U COCTABJISIOIINE OCHOBY
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JUIsl TIOHMMAHMSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, NPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IIPUPOJBLI, B3AUMOCB35X YEJIOBEKA C IPUPOJIHOU CPEIOH, O
poiM XMMHUU B IIO3HAHUM DOTUX 3aKOHOMEPHOCTEW;  IMO3HABATEJIbHBIE MOTUBBI,
HaIpaBJI€HHbIEC HA TIOJy4Y€HHE HOBBIX 3HAHUN 110 XUMHUH, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJI0OJaeMBIX TMPOLIECCOB M  SIBJICHUM, [I03HABATENbHOM, WH(MOPMAILIMOHHOW H
YUTATEIbCKOU KYJbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENBHONU PabOThI C yUEOHBIMU
TEKCTaMH, CIIPAaBOYHOW JIMTEPATYypOW, JOCTYIHBIMU TEXHUYECKUMU CpPEACTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTU; UHTEPEC K 00YUYEHUIO U MMO3HAHUIO, TI0003HATEIBHOCTD,
TOTOBHOCTb M CIIOCOOHOCTh K CamMO00pa30BaHHUIO, MPOEKTHONW M HCCIIEN0BATENIbCKON
JesITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHOCTH U YPOBHS OOy4yeHUs B
nanpHeineM; 4) popMUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J10POBBIO,
YCTAaHOBKH Ha 37I0POBBIM 00pa3 KU3HHU, OCO3HAHHE TIOCIEACTBUN U HENPUATHE BPEIIHBIX
NpUBbIYCK  (YyMOTpeOJieHUsT  ajJKOrojisi, HApPKOTHUKOB, KypEHHs), HEOOXOIUMOCTH
coOJII0IeHusT TpaBMJl OE€30MACHOCTU MpU OOpalleHUH ¢ XMMHYECKUMU BEIeCTBAMH B
OBITY ¥ peasibHOM JKU3HU; 5) TPYA0BOT0 BOCIIUTAHMSA '

MHTEPEC K MPAKTUUECKOMY M3YUEHUIO Mpodeccuii U TpyJa pa3iudHoOro poja,
YB@XEHHUE K TPYAy U pe3yJbTaraM TPYAOBOH AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
IPUMEHEHUs MPEIMETHBIX 3HAaHMM MO XUMHUH, OCO3HAHHBIM BBIOOp HMHIUBUAYAIbHOU
TPAGKTOPUM MPOJOJKEHHUs] O00pa3oBaHUA C Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTM K XUMHUH, OOLIECTBEHHBIX HHTEPECOB WU MOTPEOHOCTEH, YCIEUIHON
npo¢eCCUOHANbHON NEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTb
alanTUPOBATHCS B MPOPECCHOHANBHOM cpesie; 6) IKOT0ru4ecKoro BOCHUTAHNS

AKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHUE K MTPUPOJIC KaK HCTOYHUKY JKH3HU
Ha 3emMJie, OCHOBE €€ CYIeCTBOBaHMS, IOHUMaHNE IIEHHOCTH 3JJ0POBOT0 M 0€301MacHOTo

oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXMYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOJCHHUS TpaBHII OE30MacHOro
MOBEICHUS TpU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIHUSIX, YTPOKAIOIINUX 3/IOPOBBIO U
KU3HU JIOJIEH; CIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJIydaeMble PU U3YUCHUH XUMUH,
IUI PEIIECHUS 3a]1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOAHOU CPENOM, ISl TTIOBBIIICHUS
YPOBHS IKOJOTUUYECKON KYJIbTYPbI, OCO3HAHUS TJI00AJBHOTO XapaKTepa 3KOJIOTHYECKUX
npobjieM M TyTedl HUX pelIeHUs MOCPEJCTBOM METOJOB XHMHUH, HSKOJOTHYECKOTO
MBIIIUICHUS], YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.
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METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTtanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC In:
(GopMUpPOBaHUS MHPOBO33PCHHs OOILICHAYYHBbIC MOHATUS (3aKOH, TEOPHs, NPHHIIMUII,
THITOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIICPUMEHT U APYToe.), KOTOPhIC UCIONIb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YYEOHBIX MpPEJAMETax WU IMO3BOJISIOT HA OCHOBE 3HAHWM M3 ITHUX
npeaMeToB (GopMUpOBaTh MPEACTABICHHE O IEJIOCTHOM HAay4dyHOU KapTUHE MHUpa, H
YHHBEpCAIbHbIE  y4eOHble  JelicTBUsA  (IO3HABATENbHbIC,  KOMMYHHKATHBHBIC,
PEryJIATHBHBIC), KOTOpbIe  OOecrne4YnBarOT  (OPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU4EOHOU e TETbHOCTH.

Ilo3HaBaTeJbHBIE YHHUBepPCaJbHbIE yqeﬁHbIe nercrBus ba3zosBbie
Joruyeckue JecTBUA:

YMEHHMS UCTI0JIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TPU OCBOCHUYU 3HAHUM
PacKphIBaTh CMBIC XMMHYCCKUX TMOHATHH (BBIACIATH WX XapaKTEPHBIC IPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JAPYTHMH IOHSATHSMHU), HCIOIb30BaTh MOHATHS IS
O0OBSCHEHUS OTIEIbHBIX (DaKTOB U SIBJICHHUI, BHIOMPATh OCHOBAHUS W KPUTECPUU TS
KIacCu(pUKAIUM XUMHYECKUX BEIIECTB M XUMHUUYECKUX peakiui, yCTaHaBIMBATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4Y€HHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIYKTHBHBIC, ICAYKTHBHBIC, II0 AaHAJOTWH), JejaTh BBIBOIABI H
3aKJIIOYCHUS; YMEHHE TNPUMEHATh B TMPOIECCE IMO3HAHUSA MOHATHSA (MPEAMETHBIE MU
METanpeAMETHbBIC), CHUMBOJIHMYCCKHE (3HAKOBBIC) MOJCIH, HCIIOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIUPOKO TNPHUMEHSEMbIE B XUMHH MOJEIbHBIC IPEICTABICHUS —
XMMHYECKUH 3HaK (CHMBOJI 3JICMEHTA), XUMUYecKast popMyJia ¥ ypaBHEHHE XUMUYECKOM
peakIuu — MPU PEIICHUH y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YYETOM ITHUX MOJEIbHBIX
MPEJCTABICHUM BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU H3Y4aeMbIX
O00BEKTOB — XHMHYECKHX BCIICCTB M XUMHUUYECKUX PEaKIHMi, BBIABIATh OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBA3HM W MPOTUBOPECUYMS B HM3YYAEMBbIX
npoleccax u spicHusIX. bazoBble McciienoBaTe/ibCKHue AeCTBUA:

YMEHHE UCITOJIb30BaTh ITOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUSA,
a TaKXXe B Ka4eCTBE OCHOBHI JUIs1 (POPMHPOBAHUS TUITOTE3BI IO TIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUH; MPUOOPETECHUE OMbITAa 10 IUIAHUPOBAHHIO, OpPTraHU3aIlid H
MPOBEICHUIO YYCHUYECKHUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJIOM IMpOoIlecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro  Pe3yibTaT, (OpMYIUpPOBaThH OOOOIICHUS U
BBIBOJIBI MO pE3yJibTaTaM MNPOBEAEHHOTO OIBITA, MCCICIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHON padoTe.

Pabora ¢ ungopmaumei:
YMEHHE BbIOMPATH, AHATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX
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BUIOB U  (QOpM  MNpEACTaBIEHUS, IMOIYYaeMyK W3  pa3HbIX  HCTOYHUKOB
(Hay4HOTIOMYJISIpHASL JTUTEpATypa XUMHUYECKOTO COJCpPXaHUs, CIPABOYHBIC TOCOOUS,
pecypcbl MIHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPCUYMBYIO U HEIOCTOBEPHYIO
MH(OPMAIUIO; YMEHUE MPUMEHSTh Pa3IMYHbIe METO/IbI M 3aIIPOCHI MPU IOUCKE U 0TOOpE
MH(OPMAIMU U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOAUMBIX JIJISl BBIMOJIHEHUS YUYEOHBIX U
MO3HABATEIbHBIX 3a/Ja4 ONpPENEIEHHOr0 THMA, NpPUOOpEeTEeHUEe OombiTa B 00JacTH
UCIIOJIb30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTMM,  OBJaJeHUE
KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BAaHUSI PA3JINYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSATEIIBHO
BbIOMpATh ONTUMAIbHYIO (OPMY MpPEACTABICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7a4i HECIO)KHBIMU CXEMaMH, IMarpaMmamu, ApyrumMu hopmamu rpaduxu
U MX KOMOWHAlMAMH, YMEHHE MCIOJIb30BaTh U aHAJIMU3UPOBATH B Mpolecce yueOHOM U
UCCJIE/IOBATEIbCKON JIESITENIbHOCTH HMHGPOPMALMIO O BJIUSHUU MPOMBIIIIIEHHOCTH,
CEJBCKOr0 XO35ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KarOUIEH TPUPOIHON CPEbI.

KoMmmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE H1eiICTBUS:

yMEHHE 3a/JaBaTh BOIMPOCHI (B Xoje auanora u (Mad) JTUCKYCCHH) IO CYIIECTBY
obcyxknaeMol TeMbl, (OPMYJIHUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHUS
IIPEIOKEHHOHN 3a/1auu; MPUOOPETEHNUE OIBITA MPE3EHTAIUU PE3YJIbTaTOB BHITIOJIHEHUS
XUMHYECKOT'O
9KCIIEpUMEHTa (Ja00paTOPHOIO OIbITa, J1A0OPATOPHOW pPAabOTHI IO HCCIICIOBAHUIO
CBOMCTB BEINECTB, y4eOHOrO0 MPOEKTA); 3aWHTEPECOBAHHOCTH B COBMECTHOH CO
CBEpCTHUKAMM ITO3HABATEILHOW M HCCIIEIOBATEIbCKOW JACSATEIbHOCTH MPHU PEIICHUHU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE y4E€Ta OOIIMX MHTEPECOB M COTJIACOBAHMUS IMO3UITUN
(oOcysxmenust, oOMEH MHEHHSIMH, «MO3TOBBIC INTYPMbI», KOOPAHHAIIMS COBMECTHBIX
JEHCTBUH, OIpejielicHue KPUTEPHUEB IO OICHKE KadyecTBa BBHINOJHEHHOW pabOThI H

apyrue);

PeryJsiTUBHBIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTENIbHO OMpEAeisaTh LeNu AESATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITH, KOHTPOJUPOBaTh W TP HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITEeNBHOCTh, BBIOMpaTh HamOoiee 3(PPeKTUBHBIE CIMOCOOBI perieHus y4eOHBIX H
MO3HABATEIbHBIX  3aJlay, CaMOCTOSITEIbHO COCTaBISATb WIIM  KOPPEKTUPOBATH
MPEIJIOKEHHBIA AITOPUTM JIEMCTBUM NPHU BBINOJIHEHUH 3aJaHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHWK OO0 H3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOW 1M, YMEHUE HCMOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MpEIjiaraeMbl€ B YCIOBUU 3a1aHUMH.
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NPEJMETHBIE PE3YJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOIO COAEpPKaHUS,
YCTaHOBJIEHHOTO JaHHOUN (penepasibHONM pabouelt mporpamMmoil, BBIIESIOT.: OCBOCHHbIC
oOyyJaroImuMuCsl Hay4YHbIe 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUH, crienuduieckue s
peaMEeTHON 001acTu « XUMUS», BUJIbI IESITEILHOCTH T10 MOJYyYESHUIO HOBOTO 3HAHUS, €r0
WHTEpIIpETallii, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMUHBIX YYEOHBIX U HOBBIX
CUTYyaLUSIX.

K xoniy oOydeHuss B 8 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

pacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKHMX TOHSATHI. aToM, MOJIEKYyJa,
XHUMUYECKHI AJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, cMeCh (OJHOPOAHAS U
HEOJHOPO/IHAS), BaJICHTHOCTh, OTHOCHTCIIbHAs aTOMHAs W MOJICKYJIIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0Js1 XUMUYECKOrO JIIEMEHTA
B COCIMHEHUHW, MOJIApPHBIA  OO0OBEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHb OKHCIICHHS, XUMUYECKasl peakius, Kiaccupukarus
peaKUMil: peakui COCMHEHUS, PEaKIMU Pa3JI0OKEeHU, PEaKIMu 3aMEIICHUs, PeaKIuu
oOMeHa, 9K30- U IHJAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 3PdeKT peakuuu, Ipo aroma,
ANIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTallb, PaguyC aToMa, XUMHUYECKas CBS3b,
NOJISIPHAsE U HENOJIIpHAasi KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BemiecTBa (MPOLIEHTHAs KOHIICHTpAIMsA) B PacTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHATH 3TU
NOHATHUS NPHU ONHUCAHWUU BEUIECTB M MX IPEBPAILICHUN; HCIOJIB30BATh XHUMHUUYECKYIO

CUMBOJIMKY JIJIsl COCTaBJICHUs ()OPMYJT BEIIECTB U
YPaBHEHUN XMMUYECKHUX PEAKLMUH; OINpPENeNsITh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B

OMHAPHBIX COCTUHEHUSX, CTETICHD
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHECHHSX, NPHUHAAJICKHOCTH BEIIECTB K
OTIpeIeIEHHOMY KJIACCy COSMHEHUN TI0 PopMyIiaM, BUI XUMUYECKOM CBS3H
(koBaJIcHTHAasT W WOHHAs) B HEOPraHUYECKUX COCIUHEHUSIX; PACKPBIBATH CMBICI

ITepuonnueckoro 3akona /[.11. Menneneesa: neMOHCTpUPOBATH
IMOHMMAaHHE NEPUOAUYECKON 3aBHCUMOCTH CBOWMCTB XHMHYECKUX JJIEMEHTOB OT HX
nonoxeHust B llepuogmueckonl cucCTEME, 3aKOHOB COXPAHEHUsS MAacChl BEIIECTB,
MMOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOraJpo; ONUCHIBAThH U
XapakTepru3oBaTh TabmuuHy0 dhopmy [leprmomamueckoii cucTeMbl
XUMHYECKUX JJICMCHTOB. pa3lindyaTh MOHATHS «TJaBHas moArpymnmna (A-rpymma)» u
«mmobounas moxarpymnmna (b-rpymma)», Manbie W OOJBIIME IEePHOJbI, COOTHOCHUTH
o0o3HaueHus, KOTopble UMerTcss B Tabnuue «llepuogmyeckas cuctemMa XUMHYECKHUX
anemeHToB [[.M. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
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XUMUYECKHX DJJIEMEHTOB (COCTaB | 3aps] sjapa, OOIIee YHCIO DICKTPOHOB H
pacrpelieieHue WX 0 DIIEKTPOHHBIM CIIOSIM); KIAcCHU(UIIUPOBATh XHUMUYCCKHE
AJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA,
XMUMUYECKHE peakinuu (10 YUCIy U COCTaBy yYaCTBYIOIIMX B PEaKIUM BEHIECTB, IIO
TeIUIoBOMY 3(eKTy); XapaKTepu3oBaTh (OMHCHIBATH) OOINHE XMMHYECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KJas OMUCAHUE IMPUMEpPAMU MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XHUMHWYECKUX PpEAKLUHM, NPOTHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABA,
BO3MOXHOCTH TMPOTEKAHUS XHUMHYECKUX [MPEBpAIlCHUd B pPa3IUYHBIX YCIOBHSIX;
BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEeHTa Mo (opmylie COeAMHEHHs, MACCOBYIO JOJIIO
BEUIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOW peakinH;
IPUMEHSTh OCHOBHBIE OTEPALMU MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U CUHTE3,

CpaBHEHHE, 00o00111eHuE, CUCTEMATHU3ALIHIO, KJ1accu(pUKaIHIO, BBISIBJICHUE
MPUYMHHOCJICACTBEHHBIX CBSI3€H — JJISI M3Yy4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX
peakIui, eCTeCTBEHHO-HAy4YHbIE METOJbI IIO3HAaHUSA — HaOIIOJICHUE, HW3MEpPEHHE,
MOJICTUPOBaHKMEe, SKCIEPUMEHT (peaabHBbI W MBICICHHBIN); CJICIOBaTh MpaBHIIaM
MOJIb30BaHMS XUMHUYECKOM MOCY10H U 1ab0paTOpHBIM

o00OpyI0BaHMEM, a TaKKe NpaBWiIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIMSIMU T10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYSHHUIO U
COOMpaHHMIO Ta3000pa3HBIX BeHIECTB (BOAOPOJa M KHCIOPOJA), NPHUTOTOBJICHUIO
PacTBOPOB C OINPEACIEHHON MaCCOBOM JI0JI€M PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOJIUTh XUMUYECKUE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMyc, peHondranient, METHIOPAHK U IPyTHeE).

K xonmy oOydenuss B 9 KJjacce MpeAMETHBIE PE3yJlbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIONITNXCS YMEHUM:

PACKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMHUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, BaJEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaklus, XuMHU4yecKas
CBsI3b, TETUIOBOM 3 (HEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, DIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, 3JEKTPOIUTHUYECKAS] JAUCCOIMALIMS, PpEaKIUh HOHHOIO OOMEHa,
KaTamu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTuMble ¥ HEOoOpaTUMBIE PEaKIlny,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAaHOBJICHWE, aJUIOTPONHs, aM(pOTEPHOCTh, XMUMHUECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METAJIMYeCKast), KPUCTAJUIMYSCKas PEIIETKa, KOPPO3HMs METalUIOB, CIUIABHI,
CKOPOCTh XMMHMYECKOM peakluuu, NOpeAaeiapbHo aomyctumas KoHueHtpauus [IJK
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BEIIECTBA; WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATHW U
MIPUMEHATHITU
MOHATUS TPU OINKMCAHUM BEIIECTB W MX MPEBPALICHUN; HCIOJb30BATh XUMHUYECKYIO
CUMBOJIMKY JIJIsI COCTaBJIeHUs (hOPMYJI BEIIECTB U
YpPaBHCHUN XUMHUYECKHX PEAKIHUN; ONPENENsTh BAJICHTHOCTh U CTEINEHb OKHCICHUS
XUMHYECKHUX JIEMEHTOB
B COCJIMHEHMUAX DPA3JUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy COCIUHECHHMH 1o (OopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJICHTHAs, MOHHAS,
MeTaJUIMUeCcKas) B HEOPraHWYECKHMX COCIMHEHHUSX, 3apsA] HOHA [0 XHMHYCCKOM
dbopmysie, xapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAMHEHUH, THUI
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOTO BEIIECTBA,
packpbiBaTh  cMbica  llepumommueckoro  3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMaHUE: OMUCHIBATh M XapaKTEPU30BaTh TaOINUYHYIO (opMy
ITepponnyeckoil CHUCTEMbl XHMHUYECKUX OHJIEMEHTOB. pa3ivyaTh IOHATHS «IJIaBHas
noarpynmna (A-rpymma)» u «mobounas noarpynma (b-rpymma)», manbie B OOJIbIIHE
NEePHOJIbl, COOTHOCUTHh 0003HAYEHHUSI, KOTOPhIE UMECIOTCSI B TIEPUOJAMYECKON TaOIHIlE, C
YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsi AApa, oOIee YUCIO IEKTPOHOB U PACHPEICIICHUE UX IO 3JICKTPOHHBIM CIIOSM),
O0O0BSACHATH 00IIIHME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI
B Ipefenax MalblX NEPUOJOB U TJABHBIX MOATPYIII ¢ YYETOM CTPOCHHSI UX ATOMOB,
KJIacCU(UIIMPOBATH XUMUYECKHUE IJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,

XMMHYECKHE Peakiuu (110 YUCIIy M COCTaBy YYaCTBYIOIIMX B PCAKIMU BEIIECTB, II0
TCIUIOBOMY 3P EKTy, M0 M3MCHEHHMIO CTEICHEH OKHCICHHS XHMHUYECKHX JJICMCHTOB);
XapakTepu3oBaTh (OMHCHIBATH) 00mKEe U crenuUYecKue XHMHYECKHE CBOWCTBA
MPOCTHIX M CJIOXHBIX BEIIECTB, MOATBEPXK/asi ONMUCAHUE MPUMEpPAMH MOJICKYJISIPHBIX U
WOHHBIX YPAaBHCHUN COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIHM; COCTABIATh YPABHEHUS
BJICKTPOIUTHYECKON TUCCOIMALIMUA KUCIIOT, IIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIC
YpaBHEHHS pEaKIMid HOHHOTO OOMEHa, YypaBHEHHUS pEakKIHi, TOITBEPKIAIOIINX
CYIIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXJY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
PaCKpBIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM ITOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca dTUX PeaKIui; TPOTHO3UPOBATH CBOMCTBA BEIIIECTB
B 3aBUCUMOCTH OT X CTPOCHMSI, BO3MOXXHOCTH

NPOTEKAHUSI XUMHYECKHX MPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSAX; BBIUYHUCIATH
OTHOCHUTEJbHYIO MOJICKYJAPHYIO W MOJAPHYIO MACChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 2JIEMEHTa 1o (opMysie COEIWHEHHUS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHHMIO XHUMHUUYECKOW peakiuM; CcoOIr0aaTh
MpaBuia MOJIb30BAHKUS XUMHUECKOU MOCYI0M U JTaOOpaTOPHBIM
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o0opy0oBaHUEM, a TaK)Ke MpaBHiia OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIMSIMU TI0 BBITTOJTHCHHUIO JTJA0OPATOPHBIX XUMUYECKUX OTBITOB I10 MOTYYEHUIO U
COOMpPaHHI0 Ta3000pa3HBIX BEIIeCTB (aMMHaka M YIJIEKHUCIOrO Tas3a); MPOBOJUTH
peakiny, MOATBEPKIAIOIINE KAYeCTBCHHBIM COCTAB Pa3IMYHBIX BEIICCTB. PACIIO3HABATH
OTBITHBIM MYTEM XJIOPU[-, OpOMUI-, HOAU-, KapOoHaT-, hocdart-, cunmkat-, cyiabhat-,
THJIPOKCU-MOHBI, KATHOHBI aMMOHHS ¥ MOHBI H3yUYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PAacTBOPAaxXx HEOPTraHWYECKHUX BEIIECTB; MPHUMEHSTh OCHOBHBIC OIEpAIlU
MBICITUTEIBLHON JIESITENIbHOCTM — aHajdu3 M CHUHTE3, CpaBHEHHEe, 0000IIeHu e,
CUCTEMATHU3AIINIO, BBISBJICHUE TPUYHHHO-CJICACTBEHHBIX CBSA3CH — JIsl U3YUCHUS CBOWCTB
BEIIECTB W XUMHUYCCKUX PCaKIUl, eCTCCTBCHHOHAYYHBIC METOJbl IIO3HAHHUS —
HaOJTI0JICHKE, U3MEPEHUE, MOJICIIMPOBAHKE, SKCIICPUMEHT (pealibHbI M MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

8 KJIACC
Haunmenosanue
No KonngectBo OcCHOBHBIE BUJIBI IEITEIILHOCTHU
pa3aenoB U TeM Copnepxanue 00ydeHHs
n/n JacoB oOyyJaromuxcs
y4eOHOro mpeamera
Pa3nen 1. [lepBonayanbHble XMMUYECKUE MOHATHSA
1.1 | Xumus — Baxxnas 5 [Ipenmet xumun. Poib XuMuu B )KU3HU PackpbIBaTh CMBICIT H3y4Yae€MbIX MOHSITHU.
obJacTh 4eJIoBeKa. XUMHS B CUCTeME HayK. Tena | PackpbIiBaTh poib XMMUHU B IPUPOJE U
€CTCCTBO3HAHMS U U BellecTBa. PU3nuecKkue CBOMCTBa YKU3HU 4EJI0BEKA, €€ CBA3b C IPYTUMU
HPaKTHICCKON BEIIIECTB. ATPEraTHOE COCTOSIHUE HAyKaMH.
ACATCIBHOCTH BemiecTB. [IoHSTHE O METOAAX TTO3HAHUS | Pa3anyarh YMCTHIE BEIIECTBA U CMECH,
yeJoBeKa

B XuMuU. YuCThIC BelecTBa U CMECH.
CrniocoOsI pa3eneHus cMece.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUUYECKOM MOCYION, C
npaBUjIaMy pabOTHI B JIAOOPATOPHUH H
npueMaMu OOpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHHEM.
dusuyeckue cBocTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Hn HCMCTAJIJIOB.

OJIHOPOJIHBIEC U HEOJHOPOIHBIE CMECH.
Paznuuats dpuzndeckre 1 XUMHUYECKHE
SIBJICHUS.

CnenoBaTh aJirOPUTMaM HCIOJIb30BaHUS
AKCIIEPUMEHTAIBHBIX METOI0B —
HaOII0JICHUS ¥ SKCIIEPUMEHTA.
HaGromath u onmuchIBaTh 0OBEKTHI MPH
MPOBEJCHUU IEMOHCTPALNM 1
Ja00pAaTOPHBIX OMBITOB O U3YUCHUIO
(U3UICCKUX CBOMCTB BEIIECTB,
crioco0O0B pa3IeICHUs] CMeCei BEIECTB.
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

CnocoOsI pa3neneHus cMecei
(bunpTpOBaHUE, BHIAPHBAHUE,
JUCTHJUIALINS, XpoMaTorpadus).

[IpoBOANTE XUMUYECKUHN DKCIIEPUMEHT
IpH pa3zeliecHuu cMecei (Ha mpumepe
OYKCTKU TTOBAPCHHOM COJIN) B XOIC
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

Jlabopamopnule onvimut.
N3yyenue u onucanue pu3ndecKkux

CBOMCTB 00pa31i0B HEOPTraHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pasjeneHus cMecei
(Cc TOMOIIIbIO MarHUTA).

IIpaxmuueckue pabombi:

Ne 1. [IpaBuna pa®oTsl B 1a60paTOpUn U
npuéMbl 0OpaleHus ¢ 1a60paTOPHBIM
000py10BaHUEM.

Ne 2. Pasgenenue cmeceit (Ha mpumepe
OYHMCTKH MTOBAPEHHOMN COJIN)

npakTudeckoil padotsl Ne 2. CrieoBaTh
IpaBHUJIaM TIOJIB30BAaHUS XUMUYECKOM
MOCYI0M U 1a00paTOPHBIM
000OpyI0BaHHUEM, a TAKXKe MpaBUIaM
OOpaIeHus: C XHMUIECKIMHU
BEIIECTBAMU

B COOTBETCTBUH C HHCTPYKIIMCH TIPH
BBITIOJIHEHUHY MTPaKTHYECKON

pabotsr Ne 1.

BricTpanBaTh pa3BépHYyTHIC
MTMCbMEHHBIE ¥ YCTHBIC OTBETHI C OTIOPOM
Ha nHpoOpMaIio U3 yueOHHUKa U
CTIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO

WCTIOJIb30BATh U3YUYCHHBIA MOHATUWHBIN
ammapar Kypca XuMuu
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

1.2.

BemmecTBa n
XUMHUYECKUE

peaKIuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpocThie U Cll0KHbBIE
BeIlECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHUE.

Xumuueckass  Qopmyna. BaseHTHOCTB
aTOMOB XMMUUYECKHUX 3JIEMEHTOB.

3aKOH MTOCTOSTHCTBA COCTAaBA BEILIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHocuTenbHAsT MOJEKYJsIpHas Macca.

Maccosas J0JIAA XUMHYCCKOT'O 3JICMCHTA
B COCAMHCHUM.

Omnpenenats MpuU3HAKA XUMHYECKUX
pEaKIuii, yCIOBUS UX MPOTEKAHMUS.
OOBSICHATH CYIIHOCTh (PUBMYECKHUX U
XUMHYECKUX SBIICHUN C TOYKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI.
KnaccuduunpoBats XuMudeckue
peakiuu (1o YUCITy U COCTaBY
pearupyronmx u 00pa3yronmxcs
BEIIECTB).

CocTaBasaTh GopMyIIbl OMHAPHBIX
BEIIECTB MO BAJICHTHOCTU U ONPECIATh
BaJICHTHOCTH 10 (JOpMyJIaM BEIIECTB.
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

KomnuectBo BemecTa. Monbs. Monsipaas
Macca. B3auMocBs3b KOIM4yecTBa, Macchl
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCIMHEHUMH.

DU3NYECKUE U XUMUYECKHUE SIBJICHHUS.
XuUMHUUECKasi peakius U €€ Mpru3HaKu.
3aKOH COXpaHEHHUS MacChl BEIIECTB.
XUMHUUYECKUE YPABHEHHUS.
Knaccuduxanus XuMU4eCKUX peakiui
(coenuHeHus1, pa3IoKEHHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

dusnyeckre CBOMCTBA 00pa3IoB
HEOPTraHUYECKHUX BEIIECTB — METAJJIOB U
HEMETAJIOB.

OO6pa3sIiel BEemecTB KOITUIeCTBOM 1 MOJIb.
dusndeckue sBIeHUS (TIaBICHNE
BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa
B CTYIIKE, KUTIEHUE U KOHAECHCAIUS
BOJIBI).

Xumudeckue siBiieHus (ropeHne

CBEYH, MPOKAIIMBAHNE METHOMN

PaccraBnsaTe ko3 PUIIMEHTH B
YpaBHEHUSX XUMUYECKUX PEAKITUH.
HabmtonaTh 1 OMMCHIBaTh OO BEKTHI

IIpU TPOBEICHUH IEMOHCTpAIUil 1
71a00paTOPHBIX OMBITOB.

[TpoBoaNTH BBIMMCICHHS TO (HOpMyIam
XUMHYECKUX COCTMHEHUN 1 YPaBHEHUSIM
XUMHYECKUX PEAKIUH.

[IpuMeHsITh €CTeCTBEHHO- HAyUHbIC
METO/IbI TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHNE, MOJICIIMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalliu
MBICIIUTEILHON 1eATETbHOCTH
(cpaBHeHHMe, KIaccubUKaIIKs)
BricTpanBaTh pa3BépHyTHIC
MUCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOM
Ha nHpoOpMaIio U3 yueOHHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHITUWHBIN
amnmnapar Kypca XUMUu
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

TPOBOJIOKH, B3aUMOJICHCTBHE COJIBI
WIA MeJia C COJITHOM KHMCJIOTOH).
Hab6nronenue npu3HakoB MpOTeKaHUS
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Ddenepanbhas pabouas nporpamma | Xumusi. 8—9 kiaccel (0a30BbIi yPOBEHB)
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

XHUMUYECKHX peakiuil (pa3iokeHue
caxapa, B3auMOJICHCTBHE CEPHOU
KUCJIOTHI C XJIOPUIOM Oapusi, OJTydICHUE
U pasnoxxenue ruapokcuaa meau (11)
NpY HArPEBaHWH, B3aMMO/ICHCTBUEC
xenesa ¢ pactBopoM coau meau (11).
OMnbITHI, HJUTFOCTPUPYIOIINE 3aKOH
COXpaHCHHUS MaCCHI.

Jlabopamopnule onvimot:

Co3znanue MojIeIeit MOJICKYJT
(1mapocTepiKHEBBIX).

Onucanve  (PU3HYECKUX  CBOWCTB

06pa3u013 HCOPTaHNYCCKUX BCHICCTB —
MCTAJIZIOB 1 HCMCTAJIJIOB.

Ha6monenue dusnyeckux (IuiaBieHne
BOCKa, TasTHHE JIbJIa) U XUMUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHOM
TIPOBOJIOKH) SIBJICHHIA.

Hab6nronenue u onucanue npu3HaKoB
NPOTCKAHUS XUMHUYCCKUX PEAKITHHA
pa3HBIX THIIOB.

Buvluucnenus: oTHOCUTETHHOM
MOJIEKYJISIPHON MacChl BEIIECTB,
MOJIIPHOM MacCChl, MacChI BEIIECTB,
MacChl ¥ KOJIMYECTBA BEIECTBA;
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

MacCCOBOH IO XUMHYECKOTO dJIEMEHTa
o ¢hopmyJsie COeTUHECHMUS,
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

110 YPABHEHUAM XMMHUYECKHUX
peakuii: KOJIMYECTBA, MACChI
BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, MAacCE PEareHTOB WU
MPOJAYKTOB pEaKIMU

Hroro no pazneny

20

Pa3znen 2. BaxkHelilue npeacTaBuTe/ I HEOPraHN4ecKUX BellecTB
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denepanbhas padoyas nporpamma | Xumus. 8—9 kinaccel (6a30BbIii ypOBCHBD)

2.1

Bo3nyx. Kucnopon.

Ilousatne
00 okcHumax

Boznyx — cmech ra3zoB. CocTaB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BemiecTBo. HaxoxkaeHnue kuciopoaa B
npupoje, GU3NIECKue 1 XUMHUIECKHE
cBoiicTBa (peakiuu ropeHusi). OKCHIBI.
[Tpumenenue kucnopoaa. Criocoos
MIOJTyYEHHS KUCIOPO/ia B JIA0OpaTOPUH U
npombinuieHHoCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H —
JIJIOTPOITHAS MOIU(DHUKAIIHS KUCIIOPO/IA.
TennoBoit 3phekT XxumMuueckon
peaKkinu, TEPMOXUMUYECKHE YpaBHEHN,
9K30- U DHJAOTEPMHUUYECKUE PEAKIUH.
TomnuBo: yroib 1 MeTaH. 3arpsa3HeHue
BO3/lyXa, YCUJICHUE MapHUKOBOTO

s dekra, pa3pyireHrne 030HOBOTO CJIOS.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE onpeaeneHue coaepKanus

KHCJIOpOJia B BO3/IyX€
[Toryuenue, coOupanue, paclio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIHKY
JUTSL COCTaBIICHUsST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YpaBHEHUI
XUMHUYECKUX PEAKINi C yJ4aCTHEM
KHCIIOpoa. XapaKTepru30BaTh
(ommchIBaTBH) COCTAB BO3/yXa,
bu3nYeCcKre ¥ XUMUYECKHE CBOKCTBA
KHCIIOPO/Ia, CIIOCOOBI €ro MOTy4YeHHS,
MPUMCHCHHUE ¥ 3HAYCHUE B IPHUPOJIC U
KU3HU 4yenoBeka. CpaBHUBATh PEaKIIMH
TOPCHUS U MEJICHHOT'O OKHUCIICHUS.
OOBSICHATBH CYIIHOCTh IKOJIOTHYCCKUX
po0JIeM, CBSA3aHHBIX C 3arpsSI3HEHUEM
BO3/TyXa.

CrnenoBath npaBuiamM 0€30MacHON
paboTHI B J1aOOpaTOPUH MPH
WCIIOJIb30BAaHUM XUMHYECKOM MOCYIbI U
000pyI0BaHMS, a TAKXKE MpaBUIIaM
oOpaleHus ¢ TOPIOYNMH BEIICCTBAMH.
[TnanpoBaTh U OCYIICCTBIIATH HA
MPaKTHKE XUMHUECKHE IKCTICPUMEHTHI,
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Y U3y4YECHUE CBOMCTB KUCIIOPOA.
HaGnronenue B3anmo1eicTBUS BEIIECTB
C KHCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHMS U MPEKPALLIECHHS TOPEHUS
(mosxapa).

JlabopamopHuiii onvim:

O3zHakomileHHEe ¢ 00pa3liaMu OKCHUIOB

Y OTIMCAHUE UX CBOWCTB.
Ilpaxmuueckasa paboma: Ne 3.
[Tonyyenue u coOupaHue Kucaopoaa,
U3YUYEHHUE €T0 CBOMCTB.

Boviuucnenus: MOJIEKYJISIPHOM MacChl
KHCJIOPOJIa U 030HA HA OCHOBaHUU
aTOMHOM MacChl XUMHUYECKOTO
3JIEMEHTA; KOJIMYECTBA, MaCChl
BEILIECTBA 10 YPABHEHUSIM
XAMHUYECKUX PEAKIINI

MPOBOJIUTH HAOIOACHUS, JIeTIaTh
BBIBO/IBI IO PE3YIbTaTaM KCIIEPUMEHTA
IIpU TTPOBEJICHUH TAOOPATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BBIMHCTSATH KOTUYECTBO BEIIECTBA, 00BEM
rasa rno opmymnam.

Y4acTBOBaTh B COBMECTHOH paboTe B
rpynme.

BricTpanBaTh pa3BépHYyTHIC
MTUCbMEHHBIE ¥ YCTHBIC OTBETHI C OTIOPOM
Ha nHpOpMaIMIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO

WCTIOJIb30BATh U3YUYCHHBIA MOHATUWHBIN
arnmapar Kypca XuMuu
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2.2

Bonopoxn. llonsarue
0 KHUCJIOTaxX U COJISX

Bonopon — sneMeHT u nmpocroe
BelecTso. Haxoxaenue Bogopona B
npupojie, puznueckue 1 XuMUIECKUe
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
nonydenusi. Kucnotsl u comnm.
Momnsipasliit 00bEM ra3oB. Pacuérel mo
XUMHUYECKUM YPAaBHEHUSM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
[Tonyuenwne, coOupanue u

PackppiBaTh CMBICT M3y4aeMbIX ITOHATHN
Y IPUMEHSTH 3TU TOHATHUS MIPU ONTUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUN.
XapakTepr3oBath (OMUCHIBATD)
bu3nyuecKkre 1 XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4YeHHUS,
IIPUMEHEHHE.

Cobupathb npubdop AJis MOTyYEHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHNYCCKYIO CUMBOJIMKY
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pacrno3HaBaHu€e BOAOPO/A.
B3aumopeiictBue BoaOpojia € OKCHUIOM

meau ().

JlabopamopHulii onvim:
B3auMopaenicTBre KUCIO0T ¢ METaJJlIaMH.
IIpakxmuuyeckas paboma:.

Ne 4. Tlonyuenue u cobupanue Boa0poa,
M3YyYEHHE €r0 CBOMCTB.

Buviuucnenus:

00BbE€Ma, KOJIMYECTBA BEIlECTBa ra3a

[0 €ro0 M3BECTHOMY KOJHUYECTBY
BEILIECTBA WK O0BEMY;

00BEMOB Tra30B MO YPaBHEHHUIO PEaAKIINH
HAa OCHOBE 3aKOHA O0BEMHBIX OTHOILIIEHUN
ra3oB

JUIsL COCTaBJIEHHS (OpMYyJ BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUIN XUMUYECKHUX
BOJIOPOJA.
BbuucisTh MOJISIpHYIO Maccy BELIECTB,;

peakuuii ¢  y4yacTUeM

KOJIMYECTBO BEIIECTBA, O0BEM Ta3a,
Maccy BEIIECTRBa,

[TpoBOIUTE PACUETHI IO YPABHEHUSIM
XUMHYECKUX PEAKIINi: KOJIMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBathb npaBuiiaM 6€30MacHOM
paboTHI B TaOOpaTOpUU TIPHU
MCIOJIb30BAaHUHM XUMHUYECKOU MOCY/ bl 1
00OpyZOBaHMs, a TAKKE MpPaBHIIaM
oOpalleHus C TOPIOYMMHU BEIIECTBAMU B
OBITY.

[ImarmpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI TIO PE3yJIbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTH B COBMECTHOM paboTe B
rpymnme
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2.3

Bona.
PacTtBOpBI.
Ilonsarue 06
OCHOBaHHUIX

du3znueckue cBomcTBa Boabl. Boga kak
pacTBOpUTENb. XMMUYECKUE CBOMCTBA
BO/IbI.

OcHOBaHU4.

PackppiBaTh CMBICT U3y4aeMbIX MOHATUU
Y IPUMEHSATH 3T NOHATHUS IIPU ONMCAHUU
CBOMWCTB BELIECTB U UX IPEBPALLICHUN.

XapakTepu3oBath GU3UYECKHUE U
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PactBopsl. Ponb pacTBOpOB B pUpoe U
B JKW3HM 4YesioBeka. KpyroBopor Boasl B
npupoje. 3arpsi3HeHUE NIPUPOAHBIX BOI.
OxpaHa ¥ O4YHMCTKA IPUPOJHBIX BOJ.
HacpiiieHHbIe ¥ HEHACBIILIEHHBIE
pacTtBOpbl. PacTBOPUMOCTD BELIECTB B
Bojic. MaccoBas 1014 BEIeCTBa B
pacTtBope.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3InyHON
PacTBOPUMOCTBHIO.
BzauMmopeiicTBue BOABI C MeTalaMu
(HaTpHeM U KaJIbIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI0YEH C MOMOIIBIO0 HHANKATOPOB.

Jlabopamophvle onvimoi
HccnenoBanne ocoOeHHOCTEH
pPacTBOPEHUS BEIIECTB C pa3IUyHON
PacTBOPUMOCTBIO.

[IpuroroBieHue pacTBOpPOB €
ONPENICIIEHHON MacCOBOW J10JIeH
PAaCTBOPEHHOIO BEIIECTBA.
IIpaxmuuyeckas paboma

XUMUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOPHUTENS B IPUPOIHBIX MPOIIECCaX.
CocTaBisaTh ypaBHCHHUS XUMHUECKHX
pEaKIUU C YYaCTUEM BOJBI.

OOBSICHATB CYIIHOCTH IKOJIOTHYCCKUX
po0JIeM, CBA3aHHBIX C 3arps3HEHUEM
TIPUPOIHBIX BOJI, CITOCOOBI OUYUCTKH
BOJIBI OT MPUMECEH, MEPhI 110 OXPaHE BOJI
OT 3arpsi3HCHMS.

[TmaHMpoBaTh U OCYIIECTBIIATh Ha
MPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
MPOBOJUTH HAOIOIEHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPUMEHTA
IIPU MPOBEICHUU JIA0OPATOPHBIX OIBITOB
Y TIPaKTHYECKON pabOTHI.

CrnenoBath npaBuiamM 0€30MacHON
paboTHI B J1aOOpaTOPUH MPH
MCIIOJIb30BAaHUHM XUMHUYECKOU MOCY bl 1
000py10BaHMUS.

[TpoBOIUTH BHIYHCIICHUS C IPUMEHEHUEM
MOHSTHS «MAaccoBasi JIOJIsI BEIIECTBA B
pacTBope».

BricTpanBaTh pa3BépHyTHIC

MMMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOM
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Ne 5. IlpuroroBneHnue pacTBopoB
C OIPENICIIEHHON MacCOBOM J10JIEN
pPacTBOPEHHOIO BELIECTBA.

Ha UHQOpMAIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
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Boviuucnenus: ¢ iCTIoIb30BaHUEM
TIOHSTHSI «MacCOBasi JIOJIsl BEIIECTBA B
pacTBope»

VCIIOJIb30BATh U3yUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COETUHEHUU

11

Knaccudukanus HeopraHnyeckux
coenunennit. Oxcuasl. Knaccudukanus
OKCHJIOB: colleoOpa3zyromniue (OCHOBHBIE,
KUCJIOTHBIC, aM()OTEPHBIE) U
Hecosneobpasyromue. HoMeHnkinatypa
okcuoB. duznveckue u XUMHUECKUE
cBoiicTBa okcuIoB. [lomyueHne oKCUI0B.
OcnoBanus. Knaccudukanus ocHoBaHUI:
mIEI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBanuii. usnveckue
U XMMHYECKHE CBOMCTBA OCHOBAHMIA.

[Tomydyenue ocHOBaHUI.

Kucnorel. Knaccuduxaiuys Kucor.
Howmenkinarypa kucior. ®usnueckue
U XUMHUYECKHNE CBOUCTBA KUCIOT. P
aktuBHOCTH MeTaioB H.H. bekerona.
[losmydyenune KUCoT.

Conu. Homenxkiarypa COJIEH.
du3nyecKkue 1 XMMUYSCKHUE CBOMCTBA
conent. [lomyuyenue coien.

['eHeTnyeckass CBsI3b MEXKIY KilaccaMu
HEOPTaHUYECKUX COCIUHEHHUM.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Knaccuduumposates nyyaemole
BEILIECTBA I10 COCTaBY U CBOMCTBAM.
CoctaBnsaTh (OpMYJIIbl OKCHJIOB,
KHCJIOT, OCHOBAHMM, coJiell 1 Ha3bIBaTh
UX TI0 MEXIYHAapOAHON HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BELIECTB Ha
OCHOBE O0IIIUX XMMHYECKUX CBOWCTB
U3yUYCHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS.

CocTaBnsTh MOJIEKYJISIPHBIE YpaBHEHUS
peaKIuil, WILTFOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U CITIOCOOBI
MOJIyYEHUS BEIIECTB U3yUYECHHBIX
KJIacCOB/TPYIII, a TaKXkKe
MOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEX1Y HUMHU.
[Ipon3BOANTH BBIUKUCIEHHUS IO
YPAaBHEHUAM XUMHUYECKUX PEAKIUU.
[InaHupOBaTh U OCYIECTBIATh Ha
MIPAKTUKE XUMHYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOJIOACHUS, JIETaTh
BBIBOJIBI 10 PE3YyJIbTaTaM KCIEPUMEHTA
IPY MPOBEJICHUU JIA0OPATOPHBIX OIBITOB
Y NIPAKTUYECKHUX
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O0Opa3upl  HEOPraHMYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHl, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOWMCTBAa  KJIACCOB  HEOPraHUYECKUX
BEILIECTB.

JlabopamopHnvle onvimel
Onpenenenue pacTBOPOB KUCIIOT U

1IEJI0YEH C MOMOIIBIO UHANKATOPOB.
N3ydenue B3auMOJEUCTBUSI KUCIIOT C
METaJJIaMH, PEAKIIUN HEUTPAIIU3ALUH.
BzaumopericTBre pactBopa CEpHOU
KUCI0THI ¢ okcuaoMm meau (11).
[Tony4yeHue HEPaACTBOPUMBIX OCHOBAHUH.
BriTecHeHuEe 0HOTO MeTalIa IpyTrum
U3 pacTBOpa COJIH.

llpakxmuueckas paboma

Ne 6. Pemenune skcnepuMeHTaIbHBIX
3a7a4 o TemMe «BakHenmmne Ki1acchl
HEOPTraHUYECKUX COCTUHEHUI».

Buiuucnenus:

110 YPaBHEHUSM XUMUYECKON peaKInu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMyY, Macce peareHToB WK
MIPOYKTOB PEAKITUU

pabor.

CrnenoBaTh npaBuiiam

6e3omacHOi paboThHI B

nabopaTopuu mpu

WCIIOJIb30BAHUU XUMUYECKOU

NOCY/Ibl U 000PY/I0BaHUS.
BricTpauBath pa3BEépHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI
Ha nH(popMaIio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
amnmapar Kypca XuMuu
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Uroro no pazneny: 30

Pa3nen 3. [lepuoguuecknii 3axkon u llepuoguyeckas cucrema xumudeckux 3jiemeHnToB /. U. MenaeneeBa. Ctpoenne
aToMOB. XHUMHYECKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU
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3.1

[Tepunognueckuit
3aKOH U
ITepnonunueckas
cucremMa
XUMUYECKUX

anementoB J[. W.

Menpeineena.

CrpoeHnue atroma

[TepBbie MOMBITKY KJIacCUPUKAIITU
XUMHUYECKUX 3JIEMEHTOB. [loHATHE 0
rpynmnax CXOJHBIX 3JIEMEHTOB
(1eTOYHBIC U IICTOYHO3EMETbHBIC
METaJlJIbl, TaJIOTCHbI, HHEPTHBIC T'a3bl).
DJIeMEHTBI, KOTOPbIE 00pa3yloT
aMdoTepHbIe OKCUJIBI U THAPOKCHIBI.
[lepnoanueckuii 3aK0H.

[Tepronnyeckast cucTeMa XUMHUYECKUX
3JIEMEHTOB

.. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEPHOIHAS (POPMBI
[Iepronnueckor CUCTEMBI XUMUYECKUX
anemeHToB [[.1. Menneneesa. [lepuobl
Y rpy1ibl. OU3UUECKUN CMBICT
IIOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX
sanep. M3oronsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB ITEPBBIX
20 XUMHUYECKHUX JIEMCHTOB
[Teprognyueckor CUCTEMBI

JA.N. MeHnneneeBa.  XapaKTepUCTHKA
XUMHUYECKOT0 AJIEMEHTA

o €ro mnonoxeHur B llepmogmueckon
cucteme J[.1. Mennaeneesa.

PackpbIBaTh CMBICI IEPUOAUUYECKOTO
3aKOHa.

OrnuchIBaTh CTPOCHHE TAOIUIIBI
«Ilepuoguueckas cucreMa XUMHYECKHUX
aneMeHTOB J[.M1. MenneneeBa».
MoaenupoBaTh CTPOEHHUE aTOMa,
ASHEPreTUYECKUX YPOBHEH U
MOypOBHEN MPU OMOIIH PUCYHKOB,
AIIEKTPOHHBIX KOH(PUTYpaIUil U
AIIEKTPOHHO- rpapuiecKkux Gopmy.
[osicHsTh (pU3MUECKU CMBICI
MOPSIAKOBOTO HOMEPa, HOMEPOB
[epuoa v TpymIbl JIEMEHTA.
XapakTepu30BaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX MEPUOOB,
KaJINH, KaJbUN U UX COEIUHEHUS 110
noJjiokeHuo B Ilepronnueckon cucreme
JI.11. Menpeneena.

OOBSICHATH O0ITHE 3aKOHOMEPHOCTH B
VM3MEHEHUU CBOMCTB XUMUUYECKUX
9JIEMEHTOB (M3MECHEHHE PaJINyCOB
aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIMHECHUHN B
Ipeenax MajiblX MEPHOIOB U TJIABHBIX
MOATPYI C YYETOM CTPOEHUS UX
aTOMOB;

44



denepanbhas padouas nporpamma | Xumusi. 8—9 knaccel (0a30BbIil ypOBEHbD)

3aKOHOMEPHOCTH U3MEHEHHUSI painyca
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aTOMOB XUMHNYCCKHUX JJICMCHTOB,

MCTATIIMYCCKHUX U HCEMCTAJIJIMYCCKUX

CBOWCTB IO rpynImaM U Iepuoaam.

3nauenue [lepuoanueckoro 3aKoHa u

[Iepronnueckon CUCTEMBI
XUMHUYECKUX DJIEMEHTOB IS
pa3BUTUA HayKU U npakTuku. J[.M.

MenpeneeB — y4EHBIN U TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
BzaumopericTBre ruipokcuia
IIUHKA C PacTBOPaAMH KUCJIOT U
uienouei. MonenupoBanue
CTPOEHUS MOJIEKYJT TMPHU MOMOIIH
PUCYHKOB, MOJENEMH, S3JIEKTPOHHBIX
U CTPYKTYPHBIX (hOPMYIL.
Ta6nuna «Ilepuonuueckas
CHCTEMa XUMUYECKUX DJIIEMECHTOB
JI.1. MenneneeBa».
JlabopamopHhvlie onvimoi

O3HakomiieHHe ¢ oOpa3iamu
METaJJIOB U HEMETAJIIOB

Y4yacTBOBaTh B COBMECTHOWU
paboTe B mape Wiu rpymie.
BricTpauBaTh pa3BEpHYyTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
ornopoil Ha uHpOpMaIHIO U3
y4eOHUKA U IPYTUX UCTOYHUKOB,
B TOM yuciie HTepHeTa
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3.2

XuMHuueckas CBI3b.
OKHUCITUTETHPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumnueckas cBsa3b. KoBaneHTHas
(mossipHAast ¥ HETOJIIpHAs) CBSI3b.
DIIEKTPOOTPULATEIHBHOCTh
XUMUYECKUX 2JIeMEeHTOB. MoHHas
cBsi3b. CTeneHb OKUCIICHUSI.
OKucCIUTENbHO-
BOCCTAHOBUTEJIHHBIC
[Ipoueccenl

peakIuu.

PackpblBaTh CMBICHT HU3Yy4YaeMBbIX
TIOHATHH. OnpenensaTh BUJT

XUMHUYECKOM CBSI3U B COCIUMHCHUU.

MonenupoBarb CTPOCHHUE
MOJIEKYJT Opy  MNOMOIIU
PHUCYHKOB, MOJIEJIEH,

DIIEKTPOHHBIX M CTPYKTYPHBIX
dbopmyt.
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OKHCIICHUSI 1 BOCCTAHOBJICHUSI.
Okucnurenu u BOCCTAaHOBUTENH.
XUMHYECKUN KCIIEPUMEHT. U3y4YEeHUE
00pasIoB BEIIECTB METAIOB U
HEMETAJJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIUHKA C PACTBOPAMU KHUCJIOT
U TIEJI0YeH, MPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOIIUX TIPUMEPHI
OKHCITUTETbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peaKiuu
Pa3JIoKEHUS, COCTUHECHHUS).
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OnBITH, WLTIOCTPUPYIOIINE TIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiuii (ropeHue, peaKiiuu
Pa3JI0KCHUS, COCTUHECHHS)

Hcnonbs30BaTh XUMHUUYECKYIO CUMBOJIUKY
JIs1 cocTaBlieHust GOpMyJT BEIIECTB,
AIIEKTPOHHOTO OajlaHca peakiyil.
OrnpenensaTh CTENEeHb OKUCIEHUS aTOMOB
XUMUYECKHUX JIEMEHTOB 10 (popMysiaM u
COCTaBJIATHh (POPMYJIbI OMHAPHBIX
COCIMHEHUH IO CTETIeHU OKUCIICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBUTEIb. PaccTaBiisiTh
KOA(pUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOAOM 3JIEKTPOHHOTO
Oaytanca.

Hab6nrogath XUMHUYECKHE OMBITHI 110
IJ1aHy, aHAJIM3UPOBATh U JIENaTh
BBIBO/IBI.

HUcnonms3zoBate UKT g co3pmanus
MO/IEJIEH, MMOATOTOBKH MIPE3EHTAINM,
JIOKJIAJIOB TI0 TEME.

BricTpauBaTh pa3BEpHyThIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C ONMOPOM Ha
uH(popManuio U3 yueOHHUKA U JPYTUX
HMCTOYHUKOB, B TOM unciie HTepHera

Uroro no pasneny

15

Pe3epBHOE Bpems
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yqe6Horo npeamMeTa

OBHIEE YMCJIO YACOB 68
110 I[TIPOI'PAMME
9 KJIACC
Haumenosanue
No KomunuecTBo OCHOBHBIE BUIBI AEATENHHOCTH
pa3IeNoB U TEM Conepxanue 00ydeHHs
o/ JacoB oOyyJaromuxcs

Pa3nen 1. BemecTtBo u xXuMnyeckne peakiun
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1.1

IToBTOpEHUE 51
yTIyOJIeHUE 3HAHUM
OCHOBHBIX pa3JIeloB
Kypca 8 kiacca

[lepnoanueckuii 3aK0H.

[lepunonnueckas cucteMa XMUMHYECKUX
aneMmeHToB [[.1. MeHpaeneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOMCTB XUMHYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOOB,
KaJIvs, KaJIblMs U UX COSTMHCHUN B
COOTBETCTBUU C IOJIOKCHUEM
3JICMEHTOB

B lleproanyeckon cucteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BeniecTna: BUAbl XUMUUYECKON
CBSI3U. THIIBI KPUCTAIUIMYECKHUX
pPEETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTAIIINYECKOMU
PEIETKY U BUIA XUMUYECKON CBA3U.
Kiaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCSA K
pa3JIMYHBIM KJIaccaM HEOPTraHHUYECKUX
COCJIMHECHMI, TEHETUYECKas CBS3b
HEOPTraHWYECKHUX BEIIECTB.

XapakTepu30oBaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIUS U KaJIbLHUS
o uXx nosioxkeHuto B [lepuoauueckoit
cucreme /1. 1. Menaeneena.
KnaccudunmpoBars 1 Ha3bIBaTh
HEOPraHUYECKUE BEIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceIBaTh oO1ue XUMHYECKHUE
CBOIWCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOJATBEPK/IaTh CBOMCTBA MpUMEpaMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
PEAKIIUH.

OnpenensiTe BUI XUMHYECKOM CBSI3U U
THI KPUCTAUINYECKOU PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BELIECTB B
3aBUCUMOCTHU OT UX CTPOCHMUS.
BricTpauBaTh pa3BEpHYyTHIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha uHGOPMAINIO U3 yueOHUKA U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
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Xumuueckuit IKCnepumenm: UCIIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
Jlemoncmpayuu: 0O3HAKOMIJIEHUE C alrapar Kypca XUMHHU

MOJEIAMU KPUCTATUTNYECKUX
PELIETOK HEOPraHUYECKUX BELIECTB —
METaJUIOB U HemeTasuioB (rpadura u

alMasa), CIIOXHBIX BEIecTB (XJopuaa
HATpHS)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XAMHAYCCKHUX
peakuui

Knaccudukanus XuMrU4eCKUx peakiuit
10 Pa3IMYHBIM MpU3HaKaM (110 YUCITYy U
COCTaBY yYaCTBYIOIIUX B PEAKIIMU
BELIECTB, MO TEIJIOBOMY 3 (PexTy, Mo
W3MCHEHHMIO CTEIICHEH OKUCIICHHS
XUMHYECKHUX DJIEMEHTOB, II0
00paTUMOCTH, 1O YYaCTHIO
Karajau3aropa). JK30- 1
SHJOTEPMHUYECKHIE PEAKIIUH,
TepMOXHUMUYECKUE ypaBHeHuUs. [lonsTue
0 CKOPOCTH XMUMHUYECKON PEaKIIiH.
[TonsiTrie 00 0OpaTUMBIX U
HEOOPATHUMBIX XUMHUUECKUX PEAKIIHSIX.
IlonsaTre o TOMOT€HHBIX U
TeTEPOTreHHBIX peakuusaX. [lonsaTue o
kaTtanuse. [loHaTrne 0 XMMHUYECKOM
paBHOBecHHU. DaKTOPHI, BIUSIOIINE Ha
CKOPOCTh XMMHYECKOMN PEAKIIUU U
MOJI0’KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC

PackppiBaTh CMBICT M3y4aeMbIX ITOHITHN
Y IPUMEHSTH 3TU MOHITUS MPU OMIMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALICHHUI.
KnaccuduunpoBaTs XuMHU4ECKUE
pEaKIUU MO Pa3IUYHbIM TPU3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW PEAKIINU OT Pa3IUuYHbIX
(bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUUYECKUX

MPEBPAILICHUNA B PA3JIMYHBIX YCIOBUAX.
OnpenensiTe OKUCIUTEND U
BoccTanoBuTelb B OBP.

CocTaBJsITh JICKTPOHHBIN OanaHc
pEaKIuu.

[Ipon3BOAUTH BBIYUCIEHUS IO
XUMUYECKUM YPABHCHUSM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wiu rpymie.

BricTpanBaTh pa3BEpHYTHIE MIMCHMEHHBIE
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peaKInu, JIEKTPOHHBINA OallaHC
OKHUCJIMTEIILHO-BOCCTAHOBUTEILHOM
peakiuu. CocTaBieHUE ypaBHEHUN
OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIBL30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMUYECKOU PEaKIMu OT BO3JICUCTBUS
pa3IUYHBIX (PaKTOPOB.

OMBITHI, WITIOCTPUPYIOIINE PUMEPHI
OKHCJIUTEIILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaKiiuu
Pa3I0KCHUS, COCTUHECHHS).

Buviuucnenusn: xonuyecTBa BEILECTBA,
o0béMa W MacChl peareHTOB WIIHU
IIPOAYKTOB 1o YPaBHEHUSIM

XAMUYECKUX PEAKIINI

U YCTHBIE OTBETHI C OIOPOM  Ha
uHpopManmio U3 yuyeOHHUKA WU
CIOPaBOYHBIX MAaTE€pUANIOB, T'PAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
anmnapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOIUAIIUS.
XUMHUYECKHUE
peakiu B
pacTBopax

Teopus 3JIEKTPOIUTAYECKON
JUCCOLMALNN. DJIEKTPOJIUTHI U
HEINEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHn3M JTUCCOLMAIIMY BELIECTB C
pPa3IMYHBIMUA BUAAMU XUMHUYECKOMN
cBs3u. CTeneHp QUCCOLNALINH.
CunpHble U cradble dJEKTPOTUTHI.
Peakiiuu nonnoro oomena. Y cioBus

PackpsiBaTh CMBICH M3y4aeMbIX TTOHATHUM,
a TAK¥KE CMBICII TEOPUHU
AJIEKTPOIUTHYECKON TUCCOLMALINH.
OOBSICHATH IPUYUHBI
3JIEKTPOITPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3IN4aTh C1adble U CUIIbHBIC
DJIEKTPOJIUTHL.

CocTaBnaTh ypaBHEHUS IUCCOLUAAIUN
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IPOTEKAHUS PEAKIMHA HOHHOTO OOMEHa,
MOJIHBIC U COKpPAIIEHHBIC HOHHbBIC
ypaBHEHUA peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUM 00 IEKTPOIUTHIECCKON
nucconuanuy. KauecTBeHHbIE peakiuu
Ha UOoHBIL. [loHSITHE O TUIpOIU3E CONEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue

3JIEKTPOINPOBOIHOCTH PACTBOPOB
BEIIIECTB, MPOoLIeCcca JUCCOLUAIIUN
KHCJIOT, IIeJIOUEN M COoJIEN

(BO3MOKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB).

OnbITHI, WITIOCTPUPYIOIINE TPU3HAKHU
IIPOTEKAHUsI PEaKIIMii HOHHOTO 0OMeHa
(oOpa3oBaHme OcajKa, BBIJICICHUE Ta3a,
o0Opa3oBaHHE BOJIBI).

Pacno3naBanue HeOpraHMYECKHUX
BEILIECTB C TOMOIIbIO0 KAaUECTBEHHBIX
pEaKIHii Ha NOHBI.

JlabopamopHuwiii onvim:

N3yudenne npru3HakoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax

KHUCJIOT, IeJI0oYed U COJICH, IOJIHBIE U
COKpAIlIEHHBIE  HOHHBIE  YPaBHEHHUS
XUMUYECKUX PeaKIuii HOHHOTO 0OMEHa,
KPAaTKUE€ WOHHBIC YPABHEHUSI MNPOCTHIX
pEaKLMK THAPOIIN3A COJIEH.
XapakTepu3oBaTh 00INEe XUMUUECKUE
CBOICTBA BELIECTB Pa3JIMUYHBIX KIACCOB
Ha OCHOBE T€OPHUU BJEKTPOJIUTUIECKOU
JIUCCOIMALINM; TTIOJTBEPKAaTh CBOMCTBA
MIPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemiath sKCriepuMEHTAIbHBIE 3a]a41

0 TEME.

[InanupoBath u OCYILUECTBJISITh  Ha
MPAaKTUKE XHUMHUYECKHE HKCIEPHUMEHTHI,
MPOBOJUTH HAOIIOICHUS, JIETIaTh BBIBOIbI
0 pe3ylibTaTaM JKCIIEpUMEHTa MpHU
MPOBENICHNN J1a0OPATOPHBIX OMBITOB |
MPaKTUYECKUX PaboT.

CrnenoBath npaBuiaM 0€30MacHON
paboThI B TabopaTopuu mpu
WCIIOJIb30BAHUM XUMHUYECKOU NIOCYIbI U
000py10BaHMUS.

[IpoBOINUTH BEIYMCIICHHS 110 XUMHUYECKUM

YPaBHEHUSM.
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AJIEKTPOJIUTOB (C 00pa3oBaHHEM OCaJIKa,
BBIJICJICHHEM ra3a, 00pa30BaHHEM BOJIbI).

Ipaxmuueckas paboma:

VYuacTBoBaTh B COBMECTHOM paboTe
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Ne 1. Pemenune -SKCEpUMEHTAJbHBIX | B Mape WM TPYIIIIE.
3aJ1a4 [0 TEME. BricTpauBaTh pa3BEpHYyTHIE
Bviuucnenus: o ypaBHEHHAM IIACbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
XUMHYECKUX PEAKIUN Ha uHOpMaIMIO U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(POpPMALIUH, B TOM YHUCIIE
HNuTepHera
Uroro no paszneny 17

Pa3zgea 2. HemeTa/JIbI M X COCTUHEHUS
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2.1

Oobmas
XapaKTepUucTHUKa
XUMHUYECKUX
AJIEMEHTOB
VIIA-rpymmsr.

["ajtoreus!

OO6m1as xapakTepUCTHUKA TaJIOTEHOB.
Oc00EHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTePHbIE CTENIEHU OKUCIIEHHUS.
Crpoenue u pusznueckue CBOWCTBA
IPOCTHIX BEIIECTB — I'aJIOT€HOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMoJiciicTBHE C MeTalIaMH,
HEMETaJUIaAMH, [IEI0YaMu).
Xnoposonaopos. CossiHasi KMUCIIOTA,
XUMHYECKUE CBOMCTBA, MOJyUYEHHUE,
npuMeHenue. JlencTBue xjopa u
XJIOPOBOJOPOAA HA OPTaHU3M YEJIOBEKA.
Baxxneinue xJ0puabl 1 UX HAXO0XKIEHUE

B IIPUPOJIE.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxaromue GU3NIECKUe U
XAMUYECKUE CBOMCTBA FAJIOTEHOB U UX
COeIMHEHUH (BO3MOYKHO MCIIOJIb30BAHKE

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCUHEHUH B Ipeenax Majblx
NIEPUO/IOB U TTIABHBIX TOATPYIII
[leprognyeckoil CUCTEMBI XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHHMS X
aTOMOB.

XapakTepu3oBaTh PU3NYECKHUE U
XUMHYECKUE CBOMCTBA MPOCTHIX
BEIIECTB rajioreHoB (Ha mpumepe XJjiopa)
U CJIOXHBIX BellecTB (XJI0pOBOIOPOIA,
XJIOpUA HATPHSL), CIOCOOBI UX
NOJIyY€HUs], IPUMEHEHHUE U 3HaUCHHUE B
IPUPOJIE U KU3HU YEJIOBEKA.

OnpeaensiTe XJIOPUA-UOHBI B PACTBOPE.
[InaHupOBaTh U OCYILLIECTBIIATh Ha
[IPAKTUKE XUMUYECKUE DKCTIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI 10 PE3YJIbTaTaM
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BUJICOMATEPHAIIOB).
O3HakoMmIIeHHE ¢ 00pa3IaMu XJIOPHU/IOB

(raoreHuI0B).

JlabopamopHuiii onvim:

N3yuyeHue CBOMCTB COJISTHOU

KUCIOThl. [IpoBeieHne kKaueCTBEHHBIX
peakuui Ha XJIOPHUI-UOHBI.
IIpaxmuueckasa paboma

Ne 2: TlomyueHue COJITHOM KHCIIOTHI,
M3yYEHHUE €€ CBOWCTB.

Buviuucnenus: 1o YPaBHEHUAM

XUMHWYCCKUX pCaKHHﬁ, cClin OMH U3
PCarcHTOB J1aH B M30BITKE

IKCIIEPUMEHTA npu MPOBEICHUU
71a00paTOPHBIX OMBITOB M MIPAKTUUECKUX
pabor.

CrnenoBath npaBuiam

Oe3omacHoi paboThI B

nabopaTopuu mpu

WCII0JIb30BAaHUU XUMUYECKOM

MOCY/Ibl U 00OPYOBAHMUS.

BricTpauBaTh pa3BEpHyTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha nHpOpMaIHIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIIOJIb30BATh U3YUYECHHBIN TOHATUWHBIN

anmapar Kypca XUMHH
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2.2

Oobmas
XapaKTEpUCTHUKA
XUMHUYECKUX
anemeHTOB VIA-
rpynmsl. Cepa u e€
COEIMHEHUS

OO61mast XxapakTepUCTHKA FIIEMEHTOB
VIA-rpynnsl. Oco6eHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIEC CTENEHU
OKHUCJICHHUS.

Crpoenue u pusznueckre CBONWCTBA
IPOCTHIX BEIECTB — KUCIOPOAA U CEPHI.
AnnoTpornHbie MOAU(PUKALIMYA KHUCIOPOIa
U cepbl. XUMUYECKHUE CBONCTBA CEPBHI.
CepoBoniopoj, ctpoeHue, GpusndecKue u
XUMHUYECKUE CBOMCTBA.
Okcuabl  ceppl  Kak  IIPEICTaBUTENU
KHUCIIOTHBIX OKCHJIOB.

Cepnass  kucinoTta, (Qu3uyeckue U
XHUMHYECKHE CBOMCTBA (00IIHe KaKk

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 311eMeHTOB VIA-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOEHUS UX AaTOMOB.
XapakTepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOICTBA IPOCTOIO
BELIECTBA CEPBI U €€ COCTMHEHUN
(cepoBOIOpO/A, OKCHIOB CEPBI, CEPHOM
KHCJIOTHI, CyJb(aToB), CIIOCOOBI X
MOJIy4EeHHUsI, IPUMEHEHNE U 3HAUCHUE B
MPUPOJIE U KU3HU YEIIOBEKA.
OmnpenensiTe HAMUYKE CYIb(aT-HOHOB B
pacTBope.

OOBSACHATH CYIIHOCTh SKOJIOTMICCKUX
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MPEACTABUTENS KJIAcca KUCIOT U
cnenuduueckne). XUMHYCCKUE
pEeaKLnH, JIeKAIIUE B OCHOBE
MPOMBIIIIJIEHHOTO CI0CcO0a MOTyYeHUs
cepHoil kucnotsl. [Ipumenenue. Conn
CEpPHOM KHUCIIOThI, KAUECTBEHHAs peaKius
Ha cynb(par-uoH. HaxoxaeHue cepsl u
€€ COCIMHEHNUN B IIPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIei
Cpe/ibl COCAMHEHUSIMHU CepPbl (KUCIOTHBIC
JIOX M, 3arpsiI3HEHUE BO3/lyXa U
BOJIOEMOB), CIIOCOOBI €ro
IIPEOTBPALLICHUS.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomileHHE ¢ 00pa3iamMu cepbl U e
COEIUHCHHUSAMH (BO3MOXKHO
UCTIOJIh30BAaHUE BHICOMATCPHAIIOB).
HabGmronenue nporecca oOyTriIMBaHus
caxapa IoJi ICMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.
JlabopamopHnvle onvimsi. V3yuenue
XUMHUYECKUX CBOMCTB pa30aBIeHHON
cepHou kuciothl. [IpoBenenue
KaueCTBEHHOM peakinu Ha CyJbdart-

npoOieM, CBA3aHHBIX C THepepadOTKOiM

COCIUHEHUH CEpPHI.

IInaHUpOBaTH U OCYILECTBIIATL Ha
MIPAKTUKE XUMHUUYECKUE IKCIIEPUMEHTHI,
POBOJUTH HAOJIOIEHUS, J1eTIaTh
BBIBOJIBI 110 PE3YJIBTATAM IKCIIEPUMEHTA.
CnepoBarb npaBuiiaM 0€301acHOM
paboThI B J1aOOpaTOpUH TMpHU
MCIIOJIb30BAHUU XUMUYECKOU

MOCY/Ibl U 000PY/I0BAHUS.
[Ipon3BOANTH BBIUKCIEHHS IO
XUMUYECKUM YPaBHEHUSAM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
y4eOHBIX 3a/IaHUI TEKCTHI

y4eOHUKa, CIIPaBOYHBIE MAaTEPHAIBI
(ITeproanYECKYIO CUCTEMY XMMHYCCKUX
anemenToB JI. 1. Menneneea, Tabauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U
COJIEU B BOAE, DJIEKTPOXUMHUUYECKUH DAL
HaNpsDKEHUH MeTauioB). Mcmonbp30BaTh
P BBINIOJIHEHUU YUYE€OHBIX 3aJIaHUI U B
MPOLIECCE UCCIIEN0BATEIBCKON
JEATEIbHOCTA HAYYHO-TIOMNYJIAPHYIO
JUTEPATYPy XUMUYECKOTO COJIEPKAHNUS,
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WOH U HAOJIIOJICHUE MpU3HAKa €&
MPOTEKAHUS

CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
HNuTepuera
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2.3

Oobmas
XapaKTepucTUKa
XUMHUYECKUX
251eMEHTOB VA-
rpynmsl. A3or,
docdop u ux
COEIMHEHHUS

OO0uras xapakTepucTuka 31eMeHToB VA-
rpynmnbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

A30T, paclpocTpaHEHHE B IPUPOJE,
bu3uYecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopot azota B npupo/e.

AMMUak, ero Gu3nyecKrue 1 XMMUYECKHE
CBOWMCTBA, MOJIyYeHUE U IPUMCHEHHE.
Conu aMmMoHus, UX GU3UIECKUE U
XUMUYECKHE CBOMNCTBA, MPUMEHEHHUE.
KauecTBeHHas peaxiiysi Ha MOHBI
aMMOHHMSI.

A30THas KHCJIOTa, €€ MOJydYeHHE,
bu3uYecKre 1 XUMHUYECKHE CBOMCTBA
(oOmre Kak mpeacTaBUTEIIs Kiacca
KHCJIOT U Crienu(MUUIECKue).
Hcnonp30BaHWE HUTPATOB U COJIEH
aMMOHUS B KaU€CTBE MUHEPATbHBIX
yno0peHnid. XUMHUYECKOE 3arpsi3HCHHE
OKPY’KaIOIIEH CPEIbI COCTUHECHUSIMU
a30Ta (KUCJIOTHBIC JTOXK/IH, 3aTrPs3HCHUE
BO3/yXa, IOYBBI M BOJJOEMOB).

docdop, anmorporHbIe MOAUPUKAIIHH
docdopa, punyecKre 1 XUMUICCKHEC
coiictBa. Okcun docdopa (V) u
dbochopnas kucnora, puzndeckue u

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB IeMEHTOB VA-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBath GU3HYECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa 1 UX coeTUHCHU N
(amMmaxa, coireit aMMOHUS, a30THOM
KHCJIOTBI, HUTPaToB, okcuaa dpochopa (V)
u pochopHoi KuciaoTh, hochaTos),
CIOCOOBI UX TOJyYEHHUs, IPUMEHEHUE U
3HaY€HUE B MPUPOJIE U )KU3HU YeIIOBEKa.
OmnpenensiTe MOHBI AMMOHUS U
dbocdarroHsl B pacTBOpeE.

OOBICHATH CYITHOCTh

HKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX

C HAXOXJICHHEM COCIMHEHUN a30Ta U
dbocdopa B okpykaromei cpese.
[ImannpoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MIPOBOJUTH HAOIIOICHHUSI, 1€TIaTh BHIBOIBI
M0 pe3yJbTaTaM IKCIIEPUMEHTA TIPH
MIPOBEJICHNH JTaOOPATOPHBIX OTMBITOB U
MPaKTUYECKON pabOTHI.
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B 1a0OpaTtopuu

CrnenoBatb npaBuiam 0€30MacHON paboThI
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XUMHUYECKUE CBOMCTBA, IMOJIyYCHHE.
Ucnonb3oBanue ocharoB B kKauecTBe
MUHEPAJIbHBIX YI0OpEHUH.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ (pu3nyecKuMu
cBOlCTBaMU a30Ta, ¢pochopa u ux
coenuHeHn (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATCPHUAIIOB).
O3HakomileHHE ¢ 00pa3IiaMy a30THBIX
u hochopHBIX yI0OpeHHIA.
[Tonyyenue, cobupanue, pacro3HaBaHUe
Y U3yYCHUE CBOMCTB AMMMAKa.
BzaumonercTBre KOHIEHTPUPOBAHHOMN
A30THOW KHUCJIOTBI C ME/IbI0 (BO3MOKHO
UCII0JIb30BaHUE BUICOMATCPHAIIOB).
JlabopamopHvle onvimutl.

ITpoBeneHNEe KaueCTBEHHBIX PEAKLUN
HAa WMOH aMMoHusA U (ocdar-uoH, u
U3y4YEeHHE MPU3HAKOB UX IPOTEKAHMUS.

IIpaxmuueckasa paboma

MIPY UCTOJIb30BAHUH XUMUYECKON
NOCYJbl U 000PYI0BAHHUS.
[Ipou3BOUTH BBIUKUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.
Hcnonb30BaTh MpU BBITOJIHEHUH
y4eOHBIX 3a/IaHUHN TEKCTHI

y4eOHMKA, CIIPAaBOYHbBIC MAaTEPHUATTBI
(meproOAMYECKYIO CUCTEMY XMMHUYECKUX
anemenToB JI. 1. Menneneea, Tabauiry
PacTBOPUMOCTHU KUCIIOT, OCHOBaHUU U
CoJIel B BOJIE, DJIEKTPOXUMHUYECKUHN PsiJT
HaMPSHKEHUN METaJIOB)
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Ne 3: Tlonmyyenue aMmmuaka, u3y4eHue
€ro CBOUCTB. Boluucienus: 1o
YPaBHEHUAM XUMHYECKUX pEaKIui
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2.4

Oobmas
XapaKTEePUCTHUKA
XUMUYECKUX
aneMeHToB IVA-
IpyNIsl. YIIIEpOX U
KPEMHUH, U UX
COCMHEHUS

OO61mast XxapakTepUCTHKA FIIEMEHTOB
IVA-rpynmbsl. OcoG€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHHUS.

VYrnepon, auioTporHbie MOIU(UKAIIH,
IpUpOJIE,
dbu3uYecKrue U XUMHUYECKHE CBOMCTBA.

pacnpocTpaHeHHe B

Ancop6uus. KpyroBopor yriepona B
IpHUpO/IC.

Oxcuipl yrieponaa, ux GU3NIECKUe U
XMMUYECKHE CBOMCTBA, ACCTBUE Ha
KUBbIC OPTaHU3MBI, TIOTYYEHUE U
npUMEHEHUE. JKOJOTUYECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa

rJI00aJIbHOTO MOTETUICHHS KJIMMAaTa,
NapHUKOBBIA 3P EKT.

VYronpHas KHCIIOTa U €€ COJU, X
dbu3nuecKre 1 XUMUYECKHE CBOWMCTRA,
MOJIy4CHHE U IPUMEHEHHE.
KauecTBeHHas peakuus Ha
kapOoHaTtnoHbI. Mcmons3oBanme
KapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIINIEHHOCTH ¥ CEJIbCKOM
x03s1cTBe. [lepBoHayanbHbIC TOHATHSA

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 2y1eMeHTOB |V A-
IPYIIBI U UX COCAUHEHUH C YYETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBath GU3UIECKHUE U
XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB
yriiepojia ¥ KpEMHHUsSI U UX COCTMHEHUHN
(oxcum0B yriaepoaa, yroJabHON KUCIOTHI,
KapOOHATOB, OKCHJIa KPEMHUSI,
KPEMHHEBOW KMCIIOTHI, CUJIMKATOR),
CIOCOOBI UX TOJIYYEHUsI, IPUMECHEHHUE U
3HAYEHHUE B MIPUPOJE U KU3HU YEJIOBEKA.
OOBSCHATh MPUUUHHO-CIIC/ICTBEHHYO
CBSI3b. CTPOCHHUE BEIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha MpUMepax
COCMHEHUH yIJIepoJia U KPEeMHHUS.
OmnpenensaTs kKapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po0sIeM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYIKAIOIIEH CpeJi€.
[loaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHWYEeCKUX BEIIECTB MPUMEpPAMHU
MPOCTBIX COSAMHECHUI (METaH, dTaH,
ATUJIEH, alleTUJIEH, ATAHOJI, TIUIEPUH,
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00 OpraHMYeCcKUX BEIIEeCTBAX KaK O
COeMHCHMX yriepoaa (MeTaH, 3TaH,

YKCYCHAasi KUCIIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX COCIMHEHUN yriiepoa u
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STUJIEH, alleTUJIEH, STAHOJ, TJIUIEPHH,
YKCYCHasl KMCJIOTa).

[TpupoHBIC HCTOYHHUKY YTIECBOAOPOIOB
(yroib, mpupOIHBIN Ta3, HEPTH),
NPOAYKTHI UX TiepepaboTku (OeH3MH), HX
POJIb B OBITY ¥ TIPOMBIIIJICHHOCTH.
[TonsTHE O OMOJOTUYSCKH BaXKHBIX
BEIIIECTBAX: JXUpaX, OenKax, yrieBoaax —
Y UX POJI B KU3HH YEJIOBEKA.
MarepuanbHO€ €JUHCTBO

OpraHUYeCKUX U HEOPTaHUUECKUX
coennHeHu. Kpemuuii, ero

bu3uYeCKre 1 XUMHUYECKUE CBOMCTBA,
MOJIyYeHHEe U PUMEHEHUE.

CoenuHEHUS! KPEMHUST B IMPUPOJIE.
OOGmue npeacTaBieHuss 00 OKCHJIE
kpemuus (V) u kpeMHUEBO# KHCITOTE.
CwMkaThl, UX HCIOJb30BaHUE B OBITY,
MEIUIIUHE, TIPOMBIITICHHOCTH.
BaxHeiimme cTpouTeIbHbIE MaTEPHUAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
x)ene300eToH. [IpobaeMbr 6e30macHoro
WCITOJTb30BAHUS CTPOUTEITBLHBIX
MaTepHrajoB B IIOBCETHEBHOM KU3HH.

OpraHWYECKUX BELIECTB.

OnuceIiBaTh posib OEIKOB, KUPOB U
YTI€BOAOB B (PYHKIIMOHUPOBAHUU

YKUBBIX OPTaHU3MOB, COCTaB MPUPOAHBIX
MCTOYHUKOB YIJIEBOJAOPOIOB, UX POJIb B
OBITY U IPOMBIIUIEHHOCTH.

[IpoBOANTE BBIUMUCICHUS IO YPABHEHUSIM
XUMUYECKUX PEAKIUN.

[InanupoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMHUYECKHUE SKCTICPUMECHTHI,
MIPOBOJIUTH HAOJIFOACHUS, JIeTIaTh BHIBO/IBI
0 pe3yJibTaTaM dKCTIIEPUMEHTA TTPU
MIPOBEICHUH JJaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX PaboT.

CrnemoBath npaBuiamM 0€30MacHON
paboThI B JTabopaToOpun TMpU
HCIIOJIb30BAHUH XUMHUYECKOU

MOCYIbl U 000PYJOBaHUS.
Hcronp30BaTh IPH BBITIOJTHCHUH
y4eOHBIX 3aTaHUH TEKCTHI

y4eOHHMKA, CIPABOYHBIC MAaTCPHUAITBI
(ITeproaudecKyro CUCTEMY XUMHUYCCKHUX
sanemenToB JI. 1. Menaeneena, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUH U
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Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTAININYECKUX PEIIETOK

COJIEH B BOJIE, DJIEKTPOXUMHUYECKUAN PAL
HAINpPSHKCHUH METaJIOB)
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anmasa, rpadura, gynnepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOpOLUU
PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM

IPOTUBOTA3a.
O3HakOMJIEHHE C TPOIYKIMEN
CUJIMKATHOU MPOMBIIIIIICHHOCTH
(Bumeomarepualibl: CHIMKATHAS
IPOMBIIIICHHOCTb).

Mopaenu MOoJIEKYJT OpTaHUYECKHUX

BCIHICCTB.

JlabopamopHuiii onvim:
[Tonyyenue, cobupanue, pacrio3HaBaHUE

Y U3y4YEHUE CBOWCTB YIJIEKMCIIOTO Trasa.
[IpoBeneHre Ka4eCTBEHHBIX PEAKIINN Ha
KapOOHAT M CHUJIMKAT-UOHBI U M3y4YCHUE
MPU3HAKOB UX MPOTEKAHHUS.

IIpakmuueckue pabomui:

Ne 4. TlomydyeHue yrJIEKUCIOro Tasa,

W3yYEHHE €r0 CBOMCTB.

Ne 5. Penienue skciepuMeHTalbHBIX
3a7a4 no TeMe «Baxueunmmue
HEMETAIUIBI U UX COCTUHECHUSI»
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Boviuucnenus’: o ypaBHEHUAM
XAMUYECKUX PEAKLIUI

Hrtoro no pazneny

25
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Pa3zgen 3. Mera/iIbI M UX COCAUHEHUS
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3.1

OOmue cBoKcTBa
METAJIIOB

OO0m1as xapakTepUCTUKa XUMUUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nosoxenus B [lepuonnueckon cucreme
XUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiuioB. Mertamnnyeckas
CBSI3b u MeTaJlTnyecKas
KpUCTAJUTMYECKAs PeIIETKA.
DIIEKTPOXUMUUYECKUN PsIJT HANIPSHKSHUM
MeTaJlIoB. dU3NUEeCKHe U XUMUYECKUE
cBoiicTBa MetayuioB. OOIIHE CIIOCOObI
nosrydeHus MetayioB. [lonarue o
KOPPO3UU METAJUIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrutaBel (CTalb, YyTyH,
TIOPATIOMUHNI, OpOH3a) U UX
IPUMEHEHHE B OBITY U
POMBIIIIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaJIOB | CILJIABOB.
W3ydeHune pe3ynbTaToB KOPPO3HH
METAJIIOB (BO3MOYKHO
UCII0JIb30BaHUE BUICOMATEPUATIOB).
JlabopamopHnuvle onvimoi.

PackppiBaTh CMBICT M3y4aeMbIX ITOHATHN
Y IPUMECHSTH 3TH MOHATHS TIPU
OIMCAHUM CBOMCTB BEIECTB U UX
npeBpateHuit. O0BSACHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOHCTB
9JIEMEHTOBMETAJIIOB M UX COEIUHEHUMN C
y4ETOM CTPOCHHSI KX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METAJIJIOB,
oO1re pU3NIecKue U XUMUUCCKHE
CBOMCTBaA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI
MOJTYYEHHUS METAJIIOB.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIOB
OT KOPPO3HH.

CrnemoBath npaBuiaM 0€30MacHON
paboTHI B J1aOOpaTOPUH MPH
HCITOIb30BAHUN XUMHUUYECKOM IMOCYIbI U
000py10BaHMUS.

[Tpon3BOIUTH BBIYUCICHHS TI0
YPaBHEHHUSIM XUMHUYECKUX PEAKITNH,
€CJIM OJIMH M3 PEarcHTOB COJICPIKHT
IIPUMECH.

Y4acTBOBaTH B COBMECTHOM paboTe B

rape Wiu rpyure.
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O3HakoMJieHHE ¢ 00pa3liaMu METaJIJIOB U
CILIaBOB, UX (PU3NYECKUMU CBOWCTBAMH.

Hcnonb30BaTh IPH BHITOTHEHUH
y4eOHBIX 3a/1aHUM TEKCThl yueOHUKa,
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Bviuucnenus: 1o ypaBHeHUAM
XUMHUYECKUX PEAKIUH, eclii OJUH U3
pEareHToB COACPKUT IPUMECH

CIIPABOYHBIE MATEPUAIIBI
(ITeproauvecKyro CUCTEMY XMMHUCCKHUX
anemenToB JI. 1. Menneneena, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
COJIEH B BOJE, DNEKTPOXUMHUYECKUHN PsiJT
HAINpPsHKCHUH METaJJIOB)
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3.2

Baxueiimue
METAJJIBI U UX
COETMHEHUSA

16

II{lenoyHbIe METAILIBI: MOJOKECHUE B
[Tepuoanyueckoil cucTeMe XUuMHUYECKUX
aneMeHToB [[.11. Meneneesa, ctpoeHue
UX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
DOu3NUECKUE U XUMHUYECKHUE CBOMCTBA
(Ha npumMepe HaTpus 1 Kaius). OKCHIBI
Y TUJPOKCUIBI HATPUS U KaJsl.
[IpruMeHeHne MIETOYHBIX METAIIJIOB U UX
COE€IMHEHUH.

[IlenouHo3eMeabHBIC METAILIBI MATHUM 1
KaJbLMI: oynoxenue B [leprnoanueckon
CHCTEME XMMHUYECKHUX DJICMESHTOB

J.1. MenpeineeBa, CTpOEHUE UX AaTOMOB,
HaxoXJeHue B npupoiae. Pusnyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kaiaenusg. BaxkHelnme coeTMHEHNUA
KaJabIust (OKCHI, THAPOKCHUI, COJIN).
JKEcTKoCTh BOJIBI M CITOCOOBI €€
YCTpaHEHMUS.

AJTIOMUHUH: TTOJIOKEHHE

B [lepronyecko cucreMme XUMHYECKUX

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIOB
Y UX COCIMHEHUM B Ipynnax ¢ y4€éTom
CTPOEHUS UX aTOMOB. XapaKTepU30BaTh
bu3nyuecKkre 1 XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIIIOB U MX
CoeIMHEHUH (OKCHIOB, THIPOKCHUJIOB,
COJICH), CrIOCOOBI UX MOJyUCHHS,
NpUMEHEHHUE U 3HaYeHUE B MPUPOJIE U
’KU3HU YeJIoBeKa. Y CTaHABJIMBATh
MPUYUHHO- CJIEICTBEHHYIO CBS3b!
CTPOEHHE BELIECTBA — CBOWCTBA —
MIPUMEHEHHE — Ha IPUMEPAX U3y4aeMbIX
BellleCTB. Pacro3HaBaTh ¢ MOMOLIBIO
KAUE€CTBEHHBIX PEAKIUI HOHBI METAJLJIOB!
MarHus, Kajablus, aJIFlOMUHNUS, [INHKA,
xenesa (1) uxemnesa (1), meau (11).
JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUAPOKCHUOB AIFOMUHUS U
LMHKA.
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aneMeHTOB [[.M1. Meneneesa, ctpoeHue
aToMa, HaxOXKJICHUE B IIPUPO/IE.
du3nYeCKUe U XUMHUYECKHE CBOMCTBA
amroMUHUS. AM(pOTEpHBIE CBOMCTBA
OKCHJIa U TUJPOKCUJIA ATFOMUHUS.
Keneso: nonoxenue B Ileprnonnueckoit
CUCTEME XUMUYECKUX d1eMeHTOB JI. 1.
MenpeneeBa, CTpOEHUE aTOMA,
HaxOXJIeHWe B pupojie. Pusndeckue u
XMMHUYECKHE CBOMCTBa Kene3a. OKCHIBI,
ruapoKcuasl u conu sxenesa (1) u
xene3a (I11), ux cocras, cBoO¥cTBA U
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOIEMCTBHUS OKCHIA
KaJIbIMsI ¥ HATPHsI C BOAOH (BO3MOXKHO
UCII0JIb30BaHUE BUACOMATEPHUATIOB).
OxpamuBaHue MIaMeHd HOHAMH HaTpu4,
KaJIus 1 KaJblus (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPHAJIOB)
HccnenoBanue CBOMCTB KECTKOM BOJBI.
[Ipornecc ropenus xefne3a B KUCIOPOIL

IInaHUpOBaTH U OCYILECTBIIATL Ha
MPAKTUKE XUMHUUECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOJIIOACHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM HKCIIEPUMEHTA
IIPU MPOBEJACHUU J1aOOPATOPHBIX OMBITOB
U TIPAaKTHYECKUX PaboT.

CnepoBatb npaBuiiaM 6€301acHOM
paboThI B J1a0OpaToOpuu TMpHU
MCIOJIb30BAaHUU XUMHUYECKOM

MOCY/Ibl U 000PYI0BAHUS.

[Ipon3BOANTH BBIUKCIEHHS IO
XUMUYECKUM YPaBHEHUSAM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape WM TpyIie.
BricTpanBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha nHpoOpMaIIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN TOHITUWHBIN
anmnapar Kypca XUMUu
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(BO3MOIKHO MCIOJIb30BaHHUE
BUJICOMATEPHAJIOB).
Jlabopamopnule onvimol.

[IpoBeneHrE KaUECTBEHHBIX PEAKLIMI Ha
WOHBI (MarHusl, KaJabIUs, aIFOMUHUS,
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unka, xxenesa (1) u sxenesa (111), meau
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHUS.

HccnenoBanue am(poTepHBIX CBOMCTB
TUJPOKCHIA AIFOMUHUS U TUJIPOKCHUA
LUHKA.

Ilpakxmuueckue pabomui.

Ne 6. YKEcTKOCTh BOJBI MU METOJIBI €6
yCTpaHECHUH.

No 7. PenieHue sKCriepuMEHTAIbHBIX
3a71a4 1o TeMe «BakHelIe MeTasbl U
WX COCJTUHEHUS.

Buiuucnenus: no ypaBHEHUSIM
XUMHYECKUX PEaKIUi, €CJIU OJIUH U3
peareHTOB JiaH B U30BITKE WU

COAEPKUT MPUMECH; MACCOBOM JOJIU
BBIXO/1a TTPOAYKTA peaKIuu

Hroro no paszneny

20

Paznen 4. XuMus u okpyzkamomas cpeiaa
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4.1 | Xumus u 3 BemecTsa n Marepuaiibl B IOBCEIHEBHOM | XapaKTEPU30BaTh POJIb XUMHUH B
OKpyXarouias cpena YKA3HU 4YelloBeKa. bezonacHoe pa3IUYHbIX cepax AesITeTbHOCTH
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JTIOJEH, OCHOBHBIE BEIIECTBA U
peaxuuii B ObITy. IlepBas momolis npu MaTepuaibl, IPUMEHIEMbIC B KU3HU
XUMHYCCKHUX OKOTaxX U OTPABJICHUIX. COBPEMECHHOI'0 Y€JIOBEKA.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOWEH | OOBACHATH YCIOBUS 6€30MaCHOT0
cpenbl (mpenenbHas JI0myCcTUMas HCII0JIb30BAHUS BEIIECTB U XUMHYECKHUX
KOHIICHTpAIMs BellecTB. Posib XUMHUU B | peakiivii B OBITY.
PEIICHUH 3KOJIOTUYECKHUX MPOOIeM. AHaIM3MPOBATh U KPUTHYCCKH
Xumuueckuii ykcnepumenm: OIICHUBATh HHGOPMAIIUIO O BIUSHUM
Tlemonempayuu: MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X0351MCTRA,
N3yuenne o0Opas1oB MaTepuagoB Tpamctiopta PUI /P Ha COCTOAHMUC
(CTEKIIO, CIIIABBI METAIIOB, TTOMMMEpHbIe | O Py KAtOMICH CPEJIBL.
MaTepuabl) YMeTh OKa3bIBaTh NMEPBYIO MOMOILb TPU
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.
[TpuauMaTh yuyacTue B 00CYy)IACHUU
po0JIeM XUMHYECKON U AKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIIHIO TI0 IpodieMe u
npeiaratb BO3MOXHBIE ITyTH €&
peuieHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68

110 [TPOT'PAMME
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