JOHEIKASI IIAPO,ZIHA}I PECITYBJIMKA
MUHUCTEPCTBO OGBPA30BAHUSI U HAYKH
PECITYBJIMKAHCKOE BIO/JDKETHOE OBIIEOBPA30BATEJIBHOE YYPEXIEHUE
«IIKOJIA Ne 4 - KAAETCKHI KOPITYC UM. A.B.3AXAPYEHKO»

yii. TaBpuueckas, 48, . JloHeuk, 83017 ten.: (062) 3127869, e-mail: roq4kadety@bkru

AFl P

PACCMOTPEHO COI'JTACOBAHO:
[TegarormyecKUM COBETOM
nporokoia Ne2 ot 28.08.2023

PABOYASI TPOTPAMMA
yuyeOHOro npeamera «XuMHs»

Juist oOy4Jarouxcs 8-9 kiaccoB

Honeux
2023



COJIEP’)KAHUE

TTOSCHUTEIIBHAS BATITICKE ..vvevrneereeeesesessessasesnsesnssssnssssasessesssesnssesssesasssnasenasesnseesasesnseennseens 3
COIEPIKAHIE OOYUCHUS ....nvvenverenreesireesnreessseeaneeasneeessseessneessnesanneeaaneeesnneessneesnreesnneeeneeenes 7
o T (0 £ 1o RPN 7
S I %) £ 1o oI TR 10

[Imannpyemsble pe3yabTaTbl OCBOEHUS MPOTPAMMBI IO XMMHUH HA YPOBHE OCHOBHOTO

OOTIIETO OOPABOBAHIS ... vveeeuvvereistreessssressssteeesssseeesssesssseessssseessassessssssesssnssessssseessssenssnssees 15
JIMIHOCTHBIC PEBYIIBTATBI. .vveeiuvvveesssreeessteesssssresssssenssssssssssssesssssessssssesssseessnsseessnssessnnes 15
METATTPEAMETHBIC PEBYIIBTATBI «..uvvvervreeseesssressssesaseeesssessssessssessssesssseessssesssesssessnsessnes 16
TTPEIAMETHBIC PEBYIIBTATBI ..vveauvererrreassreessuessstesasesssseeesssessssessnsessnsessnssessssesssessnsessnsessnes 18

TEeMaTHUECKOE TITAHUPOBAHKIC .. vvveervreesssreeesssseesssssesssssessssssesssssesssssssssssssssssnseessssssessnssees 22
& 9 £ 1T TP TP PP P OU ST PPPP 22



PabGouas nporpamma PBOY «lllkoma Ne4 - Kanerckuit kopmyc um. A.B.
3axap4yeHKo» MO y4eOHOMYy TpeaMeTy «Xumus» (0a30BbIi ypOBEHb) (MIpeaMeTHas
obnacte «EcTeCTBEHHO-HAay4HbIE NPEIMETHI») BKIIOYACT IMOSCHUTEIbHYIO 3aIUCKY,
cojiepkaHue oOy4eHHs], TUTAaHUPYEMbIe Pe3yJIbTaThl OCBOCHHS MPOTpaMMbl MO XHWMHUH,
TeMaTUYECKOE TJIAHUPOBAHHUE.

[losicHuTenpHast 3amucKa OTpa)kaeT OOIIME LEeNW W 3aladyd W3Y4YeHUs XUMUH,
XapaKTEPUCTUKY TICUXOJIOTUYECKUX TMPEANOChUIOK K €€ HM3Yy4YeHHUI0 O0ydYarolMMHUCH,
MECTO B CTPYKType Y4eOHOro IlaHa, a TakKe IMOAXOAbI K OTOOPY COAep)KaHWs, K
OTpeIEICHUIO TIIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHHMS PacKpbIBa€T  COJIEpXKATEIbHbIE JIMHUU, KOTOpPHIC
npeiaratoTes JUisl 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM KJIACC€ Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHusl.

[InaHnupyemMbie pe3ynbTaThl OCBOCHHMS MpPOrpaMMbl 1O XHUMHUHM  BKJIIOYAIOT
JIUYHOCTHBIE, METalpPEIMETHbIC PEe3YyJbTaThl 3a BECh MEPUOJ OOYyUYEHHUS] Ha YPOBHE
OCHOBHOT0 00IIIero o0pa3oBaHus, a TakKe MPEeIMETHbIE JOCTIKEHUS 00yJaroierocs 3a
KaXX/IbIid 101 O0y4EeHHUSI.

HOSCHUTEALHAS BATMCKA oo

[Iporpamma no XMMuUM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHuUsl COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOMN MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacTaBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U C YUYETOM KOHLETIIUU MPErnoiaBaHus
ydeOHOTO Tmpeamera «XuMHsS» B o00pa3oBaTelbHBIX OpraHm3anusix Poccuiickoi
denepanum.

[Iporpamma 1o xumMum pazpaboTaHa C LETbIO OKa3aHUS METOAMYECKON MOMOITU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY.

[Iporpamma mo xumuu 1aéT IpeacTaBiIeHUE O 1EAX, 00IIel cTpaTeruu 00ydeHus,
BOCITUTAHUS ¥ PA3BUTHUSI 00YUYAIOIIUXCS CPEICTBAMU YU€OHOTO IIpeAMETa, YCTaHABINBACT
o0s13aTeIbHOE TPEIMETHOE COJACpIKaHWE, MPEAYCMATPUBACT PACIPEACICHHE €ro I0
KJIaCCaM U CTPYKTYPUPOBAHHE MO pa3aeiaM U TEMaM MPOrpaMMbl 0 XUMHUH, OIIPEAEISET
KOJINYECTBEHHBIE W KAYECTBCHHBIE XapaKTEPUCTUKU COJICPKAHUSA, PEKOMEHAYEMYIO
MOCJIEA0BATEILHOCTh H3YUEHUSI XUMHUH C YUETOM MEXKIIPEAMETHBIX U BHY TPUIIPEIMETHBIX
CBSI3€M, JIOTUKM Yy4eOHOro TIpoIlecCa, BO3PACTHBIX OCOOCHHOCTEM 00ydarommxcs,
onpenensieT BO3MOXHOCTH TNpeaMeTa Il peanu3aluuu TpeOOBaHMM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yjbTaTaM OOy4YEHHUS XMMUU Ha YpOBHE LieJei
M3Y4YEHUs TpeaMeTa W OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHLHON EATEITLHOCTH
00y4aromerocsi o OCBOCHUIO Y4€OHOTO COACpKAHHUSL.

3HaHWE XUMHUHU CIYXUT OCHOBOM Jiii  (OPMUPOBAHUS  MHPOBO33PEHUS



oOydJarouierocsi, ero MmpeacTaBICHU O MaTEPUAIbHOM €IUHCTBE MHpPA, BAXHYIO POJb
UTPAOT GOPMUPYEMBIC XUMHUEH TPECTABICHUS O B3aUMOIIPEBPAIICHHSIX YHEPTUHA U 00
HBOJIIOIMU BEILIECTB B MPHUPOJIC, O MYTIX PEHICHUS TII00ATbHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHSL YEJIOBEYECTBA - CHIPHEBOM, DHEPreTUUYECKOM, MUILEBOM U HKOJIOTHYECKOU
0e30MacHOCTH, TPOOIJIEM 3IPAaBOOXPAHEHHUSL.

N3yuenue xumuu:

CIIOCOOCTBYET peain3alid BO3MOXHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJBTYPBI JITYHOCTH, €€ 001Iel 1 (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0y4arommxcsi,  HAaBBIKOB ~ HMX  CaMOCTOATEJIBHOW  y4eOHOM  NESITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX U UCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TIOBCETHEBHOM
KU3HU, TaK U B MPOHECCUOHATBHON JIEeATEIbHOCTH;

3HAKOMHT CO CIIEHU(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIa/IbIBAET OCHOBBI 1[EJTIOCTHOTO
B3IUIsSIIa HAa €JAWHCTBO MPUPOABI M 4YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM HTAllOM B
(GhopMHPOBAHNY €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YyUarOIIUXCS;

croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO -HAYYHBIM
3HaHUAM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHUECKOE OOpa30BaHUE
00yJaroImmxcs.

JlanHple HampaBieHUsT B OOYYEHUM XUMHUU OOECIEYUBAIOTCS CIEHUPUKON
coJiepKaHusl y4eOHOTro MpeAMeTa, KOTOPBIN SIBJISICTCS MEIarornuecKy aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOM HAYKU XUMHH Ha ONIPEICTIEHHOM dTare €€ pa3BUTHSI.

Kypc xumuum Ha ypoBHE OCHOBHOTO 0OIlero 0Opa3oBaHMsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHATUM XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN OPraHUYeCcKOil
XUMHUHU.

CtpykTypa coaepKaHUs TMporpaMMbl MO XUMHUU CGHOPMHpPOBaHA Ha OCHOBE
CUCTEMHOI0 MoAX0/a K €€ n3yueHuto. CoepkaHue CKIIIbIBACTCS U3 CUCTEMbI OHATHIA
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYECKOU peakiuu. O6e
ATU CUCTEMbI CTPYKTYPHO OpPraHM30BaHbI MO MPUHIUITY MOCIEI0BATEIILHOTO Pa3BUTHUS
3HAaHUU Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3U;

peACTaBICHUM 00 AIEKTPOJUTHUECKON UCCOIMAIIUU BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE AMITUPUUYECKH TTOJTYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYroMy,
BBINOJHAS (YHKIMH OOBACHEHHUS W MPOTHO3MPOBAHUSA CBOICTB, CTPOCHHUS U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U MTOTYUYEHHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHHUS O



XAMHUYECKOW COCTABIISIONIEA HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MIPUPOJIbI,
LIEHHOCTHOT'O OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJaM NO3HaHUs B Hayke. M3yueHue
XUMUU TPOUCXOIUT C MPUBIICYEHUEM 3HAHUM U3 paHee U3YYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5-7 kinacce» u «Pu3nka. 7 Kaace.

[Ipy u3yyeHHH XUMHHM TPOUCXOAUT (HOPMHPOBAHUE 3HAHUM OCHOB XMMHUYECKOM
HAayKW Kak OOJACTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKON NeSITeIbHOCTH
YeJIOBEKa M KakK OJJHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaya y4eOHOTO
npeaMeTra COCTOUT B (HDOPMHUPOBAHMM CHUCTEMbl XMMHUYECKMX 3HAHUM - BayKHEHIINX
(akTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX IOJOKEHHUM, JOCTYIHBIX O0O0OIIeHMI
MHPOBO33PEHYECKOI0 XapakTepa, sI3bIKka HAYKH, B IPUOOLIEHWM K HAYYHBIM METOJaM
MO3HAHUSA IPU U3YYCHUH BEIIECTB U XUMUUYECKUX PEeaKIui, B QOPMUPOBAHUY U PA3BUTUU
MO3HABATEJIbHBIX YMEHHN U MX MPUMEHEHUU B y4EOHO-TIO3HABATEIBHOM U Yy4eOHO-
UCCIIEIOBATENIbCKON JESITEbHOCTH, OCBOCHHUU IpaBWil O€30MacHOrO OOpaleHHs C
BEILIECTBAMHU B OBCEAHEBHOW JKU3HHU.

[Ipy u3ydyeHHH XMMHM Ha YpPOBHE OCHOBHOIO OOLIEro 0OOpa3oBaHUsA BaKHOE
3HaUYEHUE MPUOOPENH TaKHUe 1eJIU, KaK:

(dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K CcaM000pa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY WPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

HaIpaBJIECHHOCTh OOYYEHHUsI HA CUCTEMAaTHYECKOE MPUOOIIEeHHnE OOydaroumxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHON JIESTEIbHOCTH, HAYYHBIM METOAAaM IO3HaHMS,
(bopMHPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHue yciaoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYArOIIMMHUCS OIbITa
Pa3HOOOpa3HOW JIeATETbHOCTH, TIO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX HABHIKOB
(KJTHOYEBBIX KOMIETEHIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl Pa3IMYHbIX BUJIOB
NEeATEIIbHOCTH;

dbopmupoBanue 0011ei HYHKIIMOHATBHON U €CTECTBEHHO -HAYYHOU IPaMOTHOCTH, B
TOM YHCJI€ YMEHUN OOBSICHATh U OLIEHUBAThH SBJICHHS OKPYKAIOLIETO0 MHUPA, UCIONb3YS
3HAHUSA W OIbIT, MOJYYEHHbIC MPU H3YYCHUU XUMHUH, MPUMEHSATh UX TMPU PELICHUU
npo0sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JAESTEINbHOCTH;

dbopMmupoBaHre y OOYYaIOIMMXCS TYMaHUCTUYECKUX OTHOIICHUH, MOHWMAHUS
IIEHHOCTH XWMHYECKMX 3HAaHWUN i1 BBIPAOOTKH HSKOJOTUYECKH I1€JIeCO00pa3HOTO
NOBEACHUS B OBITY U TPYJOBOM JNEATEILHOCTH B LIENSAX COXPAHEHHSI CBOETO 370POBBS U
OKPYXarLerl NPUPOTHON Cpeb;

pa3BUTHE MOTUBALIMM K OOYYEHHUIO, CIHOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHMs OOLIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIBHEHUIIIET0 00yYeHUSI.

OO01iee yncio 4acoB, peKOMEHJOBAHHBIX ISl U3y4YeHUs] XUMHH, - 136 yacoB: B 8
Kiacce - 68 yacoB (2 yaca B Hefieq0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).

JIist KaXA0ro Kiacca MpeayCMOTPEHO PE3EPBHOE YUEOHOE BpeMsi, KOTOPOE MOXKET



OBITh MCNOJIB30BAHO YYaCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca B LEsIX (HOpMUPOBaAHUS
BApUATUBHOM COCTAaBIISIONIEH COJEpKaHUsI KOHKPETHOW paboueit mporpammel. [Ipu sTom
oOsi3arenpHas (MHBapUaHTHas) 4YacThb COJEP)KAHUS IMpeaMeTa, YCTaHOBJIECHHAs
MIPUMEPHON pabouel MporpaMMoM, U BpeMsl, OTBOJUMOE Ha €€ U3yUeHHUE, TOJKHBI ObITh
COXPaHEHBI MTOJHOCTHIO.



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumun. Posib XUMHM B )KU3HU YeJIOBEKa. XMMHUS B cUCTeME Hayk. Tena u
BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE BelecTB. [loHATHE O
METOJIaX MO3HaHUs B XUMUU. YucThie BeniecTBa U cMmecu. CriocoObl pa3eneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX AJIIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHass aroMHas Mmacca. (OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Monbs. MosnsipHast Macca. B3auMoCBsI3b KOJTMYECTBA, MACCHI
U 4KClia CTPYKTYPHBIX €IUHUIl BeilecTBa. Pacy€tel mo ¢opmyliaM XUMHUYECKUX
COCIMHEHNM.

duznyeckre 1 XUMUUECKUE SBJICHUS. XUMUYECKasl peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHMSI MAcChl BEHIECTB. XUMHUECKUEe ypaBHeHUs. Knaccudukanus xuMuueckux
peakiuii (CoeIMHEHMS, Pa3JIOKEHUS, 3aMEIlIEHUs, OOMEHA).

Xumuyeckuu 5KCnepumenm:

3HAKOMCTBO € XUMHYECKOW TMOCyJ0¥, MpaBwiamMu pabOThl B JiabopaTopuu U
npuémamu obpamieHusi ¢ J1abopaTOpHBIM OOOpYJAOBaHHEM, HM3yYEHHE M OIMCaHUE
(bu3nYecKkux CBOMCTB 00pa3OB HEOPraHWYECKUX BEIECTB, HAOIOJICHUE (PUBMUECKUX
(TU1aBlieHHE BOCKA, TasTHUE JIbJa, paCTUpaHUE caxapa B CTYIIKE, KUTICHUE W KOHACHCAITUS
BOAbI) W XHUMHYECKHX (FOpEHHE CBEUYM, MPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHUCJIOTOM) sIBJICHUM, HAOMIOJCHUE U ONHCaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX pEaKUuil (pas3loKeHHe caxapa, B3ahUMOJICUCTBUE CEPHOU
KHCIIOTBI C XJIOpUAOM Oapus, pasnoxkenue rugpokcuaa meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE KeJe3a ¢ pactBopoM coin Menu (1), n3yuenne cnocoOoB pazneneHus
cmMecedl (C TIOMOIBI0O MarHuta, (QUIBTpOBaHWE, BBIMAPUBAHUE, JTUCTHILUISAIINS,
xpomatorpadusi), MPoOBEEHUE OYUCTKA MOBAPEHHOM COJIM, HAOJIOJEHHWE U OINHUCAHUE
pEe3yJbTaTOB MPOBEACHUSI ONBITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl,
co3JaHue MoJIeIeil MoJieKy (IIapOCTEP)KHEBBIX ).

BaskHeiilnue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bo3zmyx - cmech razos. CocraB Bo3ayxa. Kuciopon - 2J1eMEHT U IPOCTOE BEIECTBO.
Haxoxaenue kuciopoja B npupone, puU3nyeckue U XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Okcunel. [Ipumenenue kucimopona. CrocoObl MOMydeHHUS KUCIOpPOJa B
ngaboparopun U mnpombliuieHHOCTH. KpyroBopor kucnopoga B mnpupoge. O30H -
AJIJIOTPOIIHAsA MOAU(DUKALIMS KUCIOPOAA.

TennoBoit 3¢(HeKT XUMHUECKON peaklni, TEPMOXUMHUUYECKIE YPaBHEHUS, K30 - U
OHAOTEPMUYECKHE pPEeaKMU. TOILNINBO: Yyrojb U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHE



MapHUKOBOTO A PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopoxn - anemeHT M mpocTtoe BemecTBO. HaxoxaeHwe Boaopoaa B IPUPOJE,
bu3nYecKkre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToyueHus. Kucinorel u
COJIN.

MoutsipHbIit 00BEM Ta30B. Pacd€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoMcTBa BoJbl. Boga kak pacrBopurens. PactBopsl. HackilieHHbIE 1
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBas 101 BEIIECTBA B
pacTBope. XUMUYeCcKue cBoicTBa BOoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B
JKU3HU YesioBeKa. KpyroBopoT Bojibl B pupoie. 3arpsisHEHUE NPUPOIHBIX BOJ. OxpaHa u
OYMCTKa IPUPOIAHBIX BOJ.

Knaccudpukanus Heopranuueckux coeauHeHuit. Oxcunpl.  Kiaccudukanuys
OKCUJOB:  coseoOpa3ytouue (OCHOBHBIE, KUCIOTHBIE, aM(POTEPHBIE) U
HecoseobOpasyronme. Homenknarypa okcuyioB. DU3MYECKHE U XUMHUYECKHE CBOMCTBA
okcua0B. [lonydyeHue OKCuI0B.

OcHoBanus. Knaccudukanusi oCHOBaHMM: MIEIOUYN M HEPACTBOPUMbIE OCHOBAHUSI.
Homenkmarypa ocHoBanui. @POuU3MyeCKME MW XUMHYECKHE CBOMCTBA OCHOBAaHU.
[Tomy4yeHnne OCHOBaHMIA.

Kucnorel. Knaccupukaums xucnor. Homenkmarypa kucior. Pusznueckue u
XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOcTH MeTaiuioB H.H. bekerona. Ilonyuenne
KHCJIOT.

Comu. Howmenknarypa comneid. @Pu3nueckue M XHWMHYECKHE CBOWCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHMUIA.

Xumuueckuil 5KCnepumenm:

KAueCTBEHHOE ONpENIETICHUE COJEpkKaHUS KHCIOpOoJa B BO3AYyXE, MOJyYEHHE,
coOupaHue, pacro3HaBaHME M HU3YYEHHE CBOWCTB KHUCIOpOJa, HaOoJeHHUe
B3aUMOJICHCTBUS BELIECTB C KUCJIOPOJIOM M YCJIOBHUS BO3HWKHOBEHHUS M INPEKpAILEHUS
ropenusi (mokapa), O3HAKOMJICHHE C 00pa3llaMu OKCHJIOB U OIIMCAaHHE WX CBOWCTB,
noJilyueHue, coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBOMCTB BOAOpoJa (rOpeHHue),
B3auMoJielicTBue Bojopoja ¢ okcuaoM Meau (II) (BO3MOXKHO UCIOIB30BaHUE
BUJICOMATEpHANIOB), HaOJoeHue OOpa3loB BEIIECTB KOJIMYECTBOM 1  MoOIb,
UCCIIEIOBaHHE OCOOEHHOCTEH PACTBOPEHUS BEIECTB C Pa3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEIEHHON MAacCOBOM J10JI€H paCTBOPEHHOIO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIAMU (HATPUEM U KaJbl[eM) (BO3MOKHO UCIIOJIb30BaAHUE
BUJIEOMATEPHUAIIOB), HCCIEAOBaHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOJICHUE W3MEHEHUsI OKpPacKd HWHIUKATOPOB B pAcCTBOpaxX KHUCIOT U
1ies104eil, u3yuyeHre B3aumonaencTeus okcuaa meau (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C METaJUIAMH, PEAKLIUI HEUTPAIM3ALNH, ITOJIyYCHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHUE OJIHOIO METAJlJIa JPYTUM U3 PacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccsl HEOPraHNYECKUX COCAUHEHUI.



IMepuoaunueckui 3axkoH u Ilepuoauueckass cucrema xumMuyeckux jaemenros JI.A.
MenpgeneeBa. CrtpoeHue aromMoB. XuMHYecKass CcBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[TepBbie MOMBITKH KJIACCH(PUKAIMA XUMHUYCCKUX dJIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIEC U I1EJI0YHO3EMEIIbHBIE METAJUIbI, TaJIOT€HbI, THEPTHBIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEepPHBIE OKCHUIBI U THAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepmogmyeckas cucremMa XuMHYECKUX 3yeMeHToB J[.H.
MenneneeBa. KopotkonepuogHas u jaiuHHonepuogHas Gopmbl I[lepuonnueckoit
cucTeMbl xumuueckux aiuemeHToB .M. Menneneesa. [lepuoael u rpymmbl. PU3NYECKUN
CMBICJI TIOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI SJIEMEHTA.

Ctpoenue atomoB. CocTaB aToMHBIX sjaep. M3otombl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04E€K aTOMOB IepBbIX 20 XuMUYECKHUX 31eMeHTOB llepumonnueckoi
cuctembl J[.MI. MeHneneeBa. XapakTepucTuka XUMHYECKOTO JJIEMEHTa IO €ro
noJioxkeHuto B [leprnonnueckon cucreme J1.M. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJdyca aTOMOB XHWMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyIIIaM U NEPUOJIAM.

3nauenue llepmommueckoro 3akona u IlepuoanMYecKo CHUCTEMBI XUMHYECKHUX
AJIIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. J[.11. Menaenees - yd€Hblil U rpak1aHUH.

Xumudeckas  cBsi3b. KoBaneHTHass  (TOJsipHAss W HEMOJSpHasi)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb oxkucieHusa. OKHUCIMTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. IIporeccsl
OKMCJICHUS U BOCCTAHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckui dsxcnepumenm:

W3yUeHHE OOpa3I0oB BEHIECTB METAIOB M HEMETAJJIOB, B3aMMOJICHCTBHC
TUAPOKCUIA IIMHKA C pacTBOpAaMH KHUCJIOT W IIEJIOYeH, TMPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUA (TOpeHue,
PEAKIIUM PA3TI0KEHUS, COSTUHECHUA).

Mesicnpeomemnvie ces3u

Peanuzaiuss MEXIpPEIMETHBIX CBSA3€H NpPH H3YYCHHMH XHMHH B 8 KJiacce
OCYIIECTBIISICTCS Yepe3 HUCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSITHMA, TaK
U TOHATUH, SBIISIOMIMXCS CHCTEMHBIMH IS OTICIBHBIX IPEIMETOB €CTECTBEHHO -
HAyYHOTO ITHKJIA.

OOmue ecTecTBeHHOHAYYHBIC TTOHITHS: HAYYHBIH (aKT, THIIOTE3a, TCOPHSI, 3aKOH,
aHallu3, CHHTE3, KiIaccu(uKalms, TMEepUOJIUIHOCTh, HAOIOJECHUE, DKCICPHMEHT,
MOJICTTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

dusuka: MaTepus, aTOM, DJICKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIbI,
PalnOaKTUBHOCTb, MOJICKYJIA, DIICKTPUUYECKUH 3apsi]l, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHHE BEIIeCTBa, ra3, (U3WYCCKUE BEIUYMHBI, CIWHUIIBI W3MEPCHHs, KOCMOC,
TiaHeThl, 3BE371b1, CoJHIIE.

buonorus: porocunTes, apixanue, buochepa.



['eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IMOPOJbI, MOJE3HBIE
HCKOMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.
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BemecTBo M XMMHUYeECKasi peaKIus

[lepnognueckuit 3akoH. [lepronnueckas cucrema XUMUYECKHX dieMeHTOB J[.M.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHs, KAJIBLUSA U UX COEAUHEHUN B COOTBETCTBHH C
IIOJIO’KEHHUEM JIEMEHTOB B [leproinueckoin CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMUYECKOU CBSI3U. THIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHU U BUA XUMUUECKON
CBS3U.

Knaccudukanms w HOMEHKJIaTypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAILIUXCS K PA3JIMYHBIM KJIACCAM HEOPIaHWYECKUX COCIMHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHWUYECKUX BEIECTB.

Knaccudukanusa XuMHUUeCKUX peakiui Mo pa3iInyHbIM Ipu3HaKaMm (10 YHUCIy U
COCTaBy YYacCTBYIOLIUX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3P (DEKTY, 0 U3MEHEHHIO
CTENEHEH OKHUCIEHUS XUMHUYECKHX DBJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). DK30- U SHI0TEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsitTue o ckopocTH XuUMHUYecKoW peakiuu. I[loHstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKMX peakiusx. [IoHSATHE O TOMOTeHHBIX W TIe€TEepOreHHBIX
peakuusx. Ilonstue o karanmsze. lloHAatne o xmmmyeckom paBHOBecuu. Daktopsl,
BIIMAIOLIME HA CKOPOCTh XUMUUYECKON PEAKLIMU U TIOJIOKEHNE XMMUUECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OayiaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBiIeHUE yPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOT0 OajlaHca.

Teopust >JIEKTPOJUTUYECKON HUCCOUMALMHU. OJNEKTPOJHUTBI U  HEIIEKTPOJIUTHI.
Katnonbsl, aHnoHBl. MexaHW3M [OHCCOLMALIMM BELIECTB C PA3JIMYHBIMU BUIAAMHU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHa. YCIOBUS TPOTEKAHMS pEaKIuid HOHHOTO OOMEHa,
MOJIHBIE U COKpAalI€HHbIE HOHHBIE YPAaBHEHUS peakinil. CBONCTBA KUCIOT, OCHOBAaHUMU U
COJIEM B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHYECKONU auccoruanuu. KauecTBeHHBIC
peakuuu Ha HOHEBL. [IoHsATHE O TMApPOIN3E CONEN.

Xumuueckuii 5KCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB
- METAJUTOB U HEMETAJJIOB (TpaduTa M aiMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPHS),
MCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOMN PEAKIIUHU OT BO3JAEHCTBUS PA3IMYHBIX
(bakToOpoB, HCCIEAOBAHHE AJIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB, IIpoliecca
JUCCOLIMAIIMU KHCIIOT, IIEJI0OUEH U coJIel (BO3MOKHO UCIIOIb30BaHNUE BUAEO MAaTEPUAIIOB),
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IIPOBEJCHUE OIBITOB, WJUTIOCTPUPYIONIUX IPU3HAKK MPOTEKAHUS PEAKIUil HOHHOTO
oOMeHna (oOpa3oBaHHWE OcCajKa, BBIJCIICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKHCIINTEIBHO-BOCCTAHOBUTEIIBHBIX peakiuii (TOpeHHeE,
peaKIuu Pa3joXKCeHHs, COCTUHCHHS), paclo3HaBaHUE HEOPTaHWMYECKUX BEHIECTB C
ITOMOIIHIO KAYECTBCHHBIX PEAKIIUH Ha HOHBI, PEIICHHE SKCIICPUMEHTATBHBIX 3a]1ad.

HemeTaJsibl 1 MX cOeIMHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
creneHu okucieHus. CtpoeHue u puanyeckre CBOMCTBA MPOCTHIX BEIMIECTB - TAJIOI€HOB.
XUMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3aUMOJICHCTBUE C METAJIJIaMU, HEMETaJUIaMH,
niesnioyamu). Xiaopoojaopod. CosisiHasg KHUCIOTa, XMMHYECKUE CBOWCTBA, MOJIyUYECHHE,
npumeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPOA Ha OPTaHM3M 4YeloBeka. BakHelmue
XJIOPUBI U KX HAXOXKIACHUE B IPUPOJIE.

OO6mast xapaktepucTuka 3y1eMeHTOB Y XA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue u pu3nueckue CBONCTBA MPOCTHIX
BEILECTB - KHUCJIOPOJAa U Cepbl. AIIOTPONHBIE MOAM(UKAIUU KHUCIOPOJAa U CEpBL
Xumunyeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PUIUUECKHE M XUMUYECKUE
cBoicTBa. OKCHABI CEpbl KaK IPEACTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa,
dbuznyeckre M XUMHUYECKHE CBOMCTBA (0OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U
cnenupuyueckne). XUMHUUYECKUE PEaKIIUU, JISKAIIHEe B OCHOBE MPOMBIIIJIEHHOTO Croco0a
MOJYy4YeHUs CepHOM KHUCHOTHI. [IpuMenenue cepHoil KUCHOThL. CONM CEPHOM KHUCIIOTHI,
KaueCTBEHHasl peakuus Ha cyib(ar -noH. HaxoxaeHnue cepbl U €€ COeIMHEHUI B TPUPOJIE.
XMMUYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl COCAMHEHUSIMU Cepbl (KUCIOTHbBIE
JOK]IM, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.

OO6mmast xapakTepucTuka 37aeMeHTOB Y A-rpytibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKHUCIECHHS. A30T, pacCpOoCTpaHeHUE B Mpupoje, puznyeckue u
XuMuYeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (pU3UYecKHe u
XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U nmpuMeHeHue. Coau aMMOHMS, UX (U3NYECKUE U
XUMUYECKHUE CBOMCTBA, NpuMeHeHue. KayecTBeHHas peakiuss Ha HMOHbI aMMOHMS.
A3oTHas kucnoTa, €€ moiydeHue, (pusnueckue U XUMUYECKUE CBOICTBa (00IIMe Kak
IpeCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Mcnoap3oBaHne HUTPATOB U CoOJieH
aMMOHMUS B KAYECTBE MUHEPAJIbHBIX YAOOpeHNI. XUMUYECKOE 3arpsi3HEHUE OKPYKaIoLEeH
Cpelbl COEIMHEHMSIMHM a30Ta (KHUCIIOTHBIE JOXAM, 3arpsS3HEHUE BO3J1yXa, IOYBBl U
B0oJ10EMOB). Docdop, amoTponHbie Mogudukanuu Gocdopa, hpuszndeckre U XUMUIECKUE
cBoiictBa. Oxcun docdopa (Y) u dochopnas kucnora, Qusndeckue U XUMHUIESCKUE
CBOICTBA, mosydenue. Mcnonp3zoBanue (hochaTtoB B KaueCTBE MUHEPAIBHBIX YA00PESHHIA.

OO6mast xapakTepucThka 3yeMeHTOB XYA-rpynmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTJIEpOJ, auIoTpOnHble MOIU(UKALUH,
pacmpocTpaHeHue B mpupone, (U3MUECKHEe M XUMHUYECKHe CBOMCTBA. AjcopOius.
KpyroBopot yraepona B npupoje. Okcunbl yrieponaa, ux (puandeckue u XMMHUYECKHE
CBOICTBA, IEHCTBUE HA KUBBIE OPraHU3Mbl, MIOJYYEHUE U IPUMEHEHUE. DKOJIOTMYECKUE
npo0seMbl, CBsI3aHHbIE ¢ OKcHaoM yriaepoaa (XVY), runoresa rio0aqbHOTO MOTETUICHUS
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KJIMMaTa, MapHUKOBBIM A(dext. YronpHas kuciaora U e€ coiM, uX (U3MYECKUE U
XUMHUYECKHE CBOWMCTBA, MOJyUYeHNUE U MpuMeHeHne. KauecTBeHHas peakiysi Ha KapOOHAT
- HoHBI. Mcnonb30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHavanbHbIE TOHITHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriepojga (MeTaH, 9TaH, STUJIEH, alleTWICH, 3TaHOJ], TIUUEPUH, YKCYCHas KHCIIOTa).
[IpupoHBIE UCTOYHUKH YTIIEBOJOPOAOB (YTOJib, IPUPOAHBIN Ta3, HE(MTH), MPOTYKTH X
nepepaboTKu (OEH3MH), UX POJIb B OBITY U MPOMBINIUICHHOCTH. [ToHsATHE 0 OMOIOTHYECKH
BAKHBIX BELIECTBAX: KUpax, Oelkax, yriieBoJax - MU UX POJIM B KU3HU YEIOBEKA.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHUICCKUX COCTUHEHUHN.

KpemHuii, ero ¢usznyueckne u XMMUYECKHE CBOMCTBA, MOJYyUYECHHUE U MPUMEHEHUE.
Coenunenust kpeMHusi B nipupoje. OOmue npeacrapieHus o0 okcuae kpeMuus (XVY) u
KpeMHHeBOW kucioTe. CUIMKAThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiilime CTpouTeNbHBIE MaTEpHANbl: KEpaMHKa, CTEKJIO0, IIEMEHT, OETOH,
xene300eToH. [IpoOaemMbl 6€30macHOr0 MCIHOJIb30BAaHUSL CTPOMUTENIBHBIX MAaTEpHAJIOB B
IIOBCEHEBHOM KU3HU.

Xumuyeckuii SKCnepumenm:

U3yueHHEe OOpa3lloB HEOPTraHUYECKUX BEIECTB, CBONCTB COJISHOW KHUCIOTHI,
MPOBEICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAONIOJCHUE MPU3HAKOB HX
MPOTEKaHUSs, ONBITHI, OTPAKAIOIIHNE (PU3UUECKUE U XUMUYECKHE CBOMCTBA rajJOr€HOB U UX
COCIMHEHUN (BO3MOXHO HCIHOJIb30BAaHUE BHUIEOMATEPUANOB), O3HAKOMJIEHHE C
oOpasliaMu XJIOpHJIOB (TaJOTE€HUJIOB), O3HAKOMJIEHHE C oOpasliaMu cepbl u €€
COEIMHEHUSMH (BO3MO>XHO HCIIOb30BaHUE BHIEOMATEpPHANOB), HAOIIOACHUE Ipolecca
oOyTJIMBaHMs caxapa MoJi ACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KHCJIOTHI, H3yUYCHUE
XUMHUYECKUX CBOMCTB pa30aBIICHHOM CEpHOM KHUCJIOTHI, IMPOBEACHUE KaueCTBEHHOM
peakuuu Ha cyib(paT-uoH U HAOJIOJIEHHWE MpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJIEHHE C
bu3MYeCKUMU CBOMCTBAMH a30Ta, (hochopa v X coeTMHEHNN (BO3MOKHO UCTIOJIH30BAHUE
BHUJICOMATEPUAIIOB), OOpa3liaMu a30THBIX U (PochOpHBIX yAOOpEHUM, MOJyUYeHHE,
coOupaHue, pacro3HaBaHUE M U3yUYeHHE CBOWCTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHHS U (ocharT-uOH W W3y4YeHHE TMPU3HAKOB WX TMPOTEKAHWS,
B3aMMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeIbl0 (BO3MOYXKHO
WCITOJIb30BAaHUE BHJIEOMATEPUAIIOB), M3YYEHUE MOJEJIEH KPUCTALIMYECKUX PEIIETOK
anmasa, rpadura, QyepeHa, 03HaKOMJICHUE C TTPOIIECCOM afCcOpOIIUU
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pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTJIEM W YCTPOMCTBOM IPOTUBOTrasa,
MoJlyueHue, CcoOMpaHHe, paclO3HaBaHWE M M3yUEHUE CBOMCTB YIJIEKHCIIOTO Tasa,
IPOBE/ICHUE KAYeCTBEHHBIX pEaklUuid Ha KapOOHAT M CHJIMKAT-UOHBI W HU3YUYCHUE
MPU3HAKOB WX  IPOTEKaHUs, O3HAKOMIICHHME C  MPOAYKIHEH  CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX 331ad 1o Tteme «Baxneinmme

HEMCTaJJIbl U UX COCIUHCHUS).

MeTajuibl 4 UX COCAMHEHMS

OO6miast xapakTepucTUKa XMMUYECKUX AJIEMEHTOB - METaUIOB Ha OCHOBAHUM HUX
nonoxxeuus B Ilepuogmueckonn cucrtemMe xumudeckux snemeHToB .M. Menneneesa u
cTpoeHusa aromoB. CTpoeHue MeTamioB. MeTtamumyeckas CBs3b W METaJUIMYecKas
KpUCTAJNIMYECKAasl PEMETKA. OJNEKTPOXUMUYECKUN PsJl HANPSIKEHUM METaJlIOB.
®u3znyecKre 1 XUMHYECKHE CBOKMCTBA MeTaIoB. O01IKe cCiocoObl MOJIyYEHHS] METAJIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CriiaBsl
(ctanp, 4yryH, JIOpaTIOMUHHN, OPOH3a) U UX IPUMEHEHHE B ObITY U MPOMBIIUIEHHOCTH.

[I{emoynpie MeTaibl: moJiokKeHWEe B llepmomanueckol cucTeMe XUMHUYECKHUX
anemeHToB .M. MeHneneeBa, CTpoeHHME UX AaTOMOB, HAXO0XICHUE B IPUPOLE.
duznyueckre U XUMHUYECKHME CBOMCTBa (Ha mpuMepe HaTpusd W Kamus). OKcuabl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHre MEeI0UYHbIX METAIIIOB U UX COCTUHEHUIA.

[IlenouyHO3eMeNbHBIE METAJUIBI MATHUM U KaJIbLIMK: TOJ0XKeHue B [lepuoanueckon
crucTeMe XuMu4Yeckux 3iemMeHToB [[.M. MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupone. Pu3nyeckue U XUMHUUYECKHE CBOMCTBA MarHus W Kaiublus. Baxnenmue
COeMHEHUs Kaiblusa (OKCHI, THUAPOKCHUH, cojin). JKECTKOCTh BOJABI U CHOCOOBI €&
YCTPaHECHUS.

AmomuHuii: nonoxeHue B [lepuoguueckoi cucteMe XUuMHU4eckux 3neMentos J[. M.
MeHnpneneeBa, CTpOEHUE aTOMa, HaXOXKJICHHE B mnpupoae. Pu3ndyeckrue U XUMUYECKHE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A aJTFOMUHHUS.

Kenezo: mnonoxenue B [lepuoguueckoi cUCTEME XUMUYECKUX SJIEMEHTOB
JI.11. MenneneeBa, CTpOEHUE aTOMa, HAXOKICHHUE B Ipupoae. PU3NYECKUE U XUMUYECKHE
cBoricTBa xene3a. Okcuabl, Tuapokcuasl U conu xenesza (II) u xenesza (I1I), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuil IKCnepuUMeHm:

O3HAaKOMJICHUE C 00pa3laMyd METaUIOB U CIUIABOB, MX (DU3UYECKUMHU CBOWCTBAMH,
U3YYCHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJICOMATEPUAJIOB), OCOOEHHOCTEN B3aMMOACHCTBHS OKCH/IA KAJIBIIUS U HATPHUS C BOJOMN
(BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUAIOB), UCCIICIOBAHNE CBOMCTB KECTKOW BOJIBI,
nporiecca rOpeHus JKejie3a B KUCI0po ae (BO3MOXKHO UCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHNS KAaU€CTBEHHBIX PEAKIMi Ha MOHBI (MArHus, KaIbIUs, ATFOMUHUS,
nuHka, xene3a (II) u xeneza (II1), meau (II), HaGmogeHue M omucaHue MPOILIECCOB
OKpaITMBaHUS TUIAMEHU MOHAMHU HATPUsI, KaJIHsl M KaJbIUs (BO3MOXKHO UCITOJIb30BAHNE
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BI/II[COMaTepI/IaJIOB), HCCICA0OBAHHNC aM(bOTepHI)IX CBOMCTB TUAPOKCHUIA AJIOMHUHUA H
THAPOKCHUId IHIHWHKA, PCHICHUC OJKCICPHUMCHTAJBbHBIX 3ajad II0 TCMC «Baxneiinine
MCTAJUIbI 1 UX COCANHCHMUS)).

XUMHA 4 OKPYKAKINafA cpeaa

BemecTtBa u Mmarepuansl B MOBCEJHEBHOW KU3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB U XMMHYECKMX peakuuid B ObiTy. IlepBas momomis mnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalliell cpeasl (mpelesibHas JOMyCcTUMas
KoHieHTparusi BemecTB (manee - I[IJIK). Poib XuMuM B pElICHUH SKOJOTHUYECKUX
pooIeM.

Xumuueckuiu doxcnepumenm:
U3yueHHe OOpa3loB MaTepuagoB (CTEKIO, CIIaBbl METAUIOB, IOJMMEPHBIE
MaTepuabl).

Medswxcnpeomemuule ceazu

Peasmzanmst MeXnpeaMETHBIX CBA3CHM MpU HM3YyYEHUM XUMUHA B 9 Kiacce
OCYIIECTBIISIETCS UEpE3 UCTIOIb30BAaHUE KaK OOIMX €CTECTBEHHO ~HAYUHBIX TOHITHH, TaK
U TIOHATHM, SBIIIOIIMXCS CHCTEMHBIMU I OTACJIBHBIX IPEAMETOB €CTECTBEHHO -
Hay4HOI'O LUKIIA.

OO011ue ecTecCTBEHHO-HAayUHbIe IOHATHA: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpU,
aHaiu3, CHUHTE3, Kiaccu(ukanus, TMEpUOAUYHOCTh, HAOMIOJAEHUE, HKCIIEPUMEHT,
MOJEJIMPOBAHUE, U3MEpPEHUE, MOJENb, SBJICHUE, MAapHUKOBBIM 3(PQPeKT, TEeXHOJOrusi,
MaTepHUaJIbl.

®uzuka: MaTepusi, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], H30TOIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, JEKTPUYECKUNA 3apsi, MPOBOJHUKH, MOJIYIPOBOJHUKH,
TURJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TE€J0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacCTBOPUMOCTb, KPUCTAINIMYECKAs PpEIIETKA, CIUIaBbl, (U3nyecKue
BEJIMYMHBI, €IWHULBI H3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3JBI,
ConHue.

buonorusa: ¢dortocunrtes, nprxanue, ouocdepa, AKOCHCTEMA, MUHEPATIbHbBIE
yA0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MuHepasabl, TOPHBIE MOPOJbI, IMOJE3HbIE
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHUs
JOCTUTAIOTCS B XOA€ OOydYeHHS XHMHUH B CIAMHCTBE Y4YCOHOH M BOCIHTATCIIBHOM
JCSATCIIBHOCTH B COOTBETCTBUHU C TPAAMIIMOHHBIMHA POCCHICKHUMHE COIIMOKYJIBTYPHBIMH U
JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IIPUHSATHIMH B OOIIIECTBE IPaBUIaMU U HOPMaMH
MOBEJICHUS Y CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHSI M COIIMATTU3AITIN
00yJaroImmxcs.

JIMIHOCTHBIC pe3yIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOM MO3MTHBHBIX IIEHHOCTHBIX OPHCHTAIMH W paCIIUpEHUE
OMBITa JACATCIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpUOTHYECKOro BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HayYHOMY HACIIENI0, TOHUMAHUS 3HaYCHUS] XUMUUECKON HAYKU B )KU3HU COBPEMEHHOTO
oOmecTBa, CIOCOOHOCTH BIAAECTh JOCTOBEPHOW HMH(pOpMalnuMe O MepeaoBbIX
JOCTHUKECHHSIX ¥ OTKPBITUSIX MHUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUS:

MPEJCTABIICHHS O COIMATBHBIX HOPMAX M MPaBUIaX MEXITMYHOCTHBIX OTHOIIICHHIA B
KOJUUIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOW, Y4eOHO -
UCCIICIOBATEIILCKOM, TBOPUYECKOW H JPYTHMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESTENbHOCTH  TPU  BBINOJHEHUH  yYeOHBIX,
MO03HABATEJBHBIX 33J1a4, BHIMOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB, CO3/IaHUH YYCOHBIX
MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B MpPOIECCe ATOM
y4eO0HOH AESTeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE TOBEJCHHE W IOCTYIKA CBOMX
TOBApHINEH C TO3WIIMKA HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTrO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TIPEACTABICHUSI O BEUIECTBE W XUMHUYECKON peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTaBIISIFOLIUE OCHOBY
JUIA TIOHUMAaHHs CYUIHOCTM HAy4YyHOM KapTUHBI MHpa, NPEICTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX UEJIOBEKA C MPUPOJTHON Cpeaoid, O
POJIM XMMUU B NTO3HAHWUU 3TUX 3aKOHOMEPHOCTEN;

[I0O3HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA [TOJIyYEHUE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOAUMBIE U1 0OBACHEHUSI HA0JII01a€MBbIX ITPOLIECCOB U SIBICHUM, TO3HABATEJIBHOM,
MH(GOPMALIMOHHON U YUTATENCKON KyJIbTYpPbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENIbHOM
paboThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOil, JOCTYTHBIMU TEXHUYECKUMU
CpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

15



UHTEpEeC K OOYyUYEHUIO U MO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCThH K
caM000pa30BaHUI0, MPOEKTHON M HCCIEAOBATEIbCKON JESITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS O0yUEHHUs B IajibHEHIIIEM;

4) dbopmupoBaHus KyJbTYPbI 3I0POBbSI:

OCO3HaHWE IEHHOCTH YXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIA 00pa3 KU3HHU, OCOZHAHUE MOCIIECICTBUA U HETIPUSATHE BPEIHBIX
npuBbIYeK  (YMOTPEOJICHUS alKOTOJISI, HAapKOTHKOB, KypeHHs), HEOOXOAUMOCTH
COOMIOICHNS TIpaBUiI 0€301MaCHOCTH TIPH OOpalIeHUH C XUMUYSCKUMHU BEIICCTBAMH B
OBITY ¥ peaTbHOU JKU3HU;

5) Tpy1oBOro BOCIIUTAHMSI:

HHTEPEC K MPAKTHYCCKOMY H3yYEHHIO Mpodeccwii M Tpyaa pPa3IdIHOTO pOja,
YBOKEHHE K TPYAYy M pe3yjbTaraM TPYIOBOH ICSATEIBHOCTH, B TOM YHCIIC Ha OCHOBEC
NPUMEHCHHS TPEJAMETHBIX 3HAHMA 10 XUMHUH, OCO3HAHHBIM BBIOOP WHAWBHIYATbHOM
TPAaeKTOPUHU TPOJODKEHHS O00pa30BaHUS C YYETOM JIUYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XHMHUH, OOIICCTBCHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIHEIIHON
npoeCCHOHATPHON IEATEIBHOCTH M Pa3BHUTHI HEOOXOIUMBIX YMEHHMH, TOTOBHOCTH
alanTUPOBATHCS B MPO(ECCUOHATBHON CpeJie;

6) PK0I0TrHYEeCKOTr0 BOCTIMTAHUS:

AKOJIOTUYECKU LETECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 30pPOBOr0 M 0O€301acHOro
oOpaza KHM3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (HU3MYecKkoMy U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LIEHHOCTH COOJIOJEHUs MIpaBuil 0€30MacHOTO
HOBeJIeHUs IpU paboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaIUsIX, YTPOXKAIOIIUX 30POBBIO U
YKM3HU JTIOACH;

CIIOCOOHOCTH IPUMEHSATD 3HAHUS, IOJy4yaeMble IPU U3YYECHUH XUMUU, JUISI pEILICHUs
3a71a4, CBSI3aHHBIX C OKPYXKAroIIEH IPUPOAHOM CPENOM, ISl TOBBILICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYPbl, 0CO3HAHUS IT100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM
U MyTE€d MX PELICHHS NOCPEICTBOM METOJOB XWMHH, 3KOJIOTMYECKOTO MBIIUICHUS,
yYMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHHUKATUBHON U COIMANbHOU
MIPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocTtaBe MmeTanpeaMeTHBIX Pe3yIbTaTOB BRIICIISIIOT 3HAYUMBIE TSl POpMUPOBAHUS
MHUPOBO33pEHHUs OOIICHAYYHbIC TOHATUSA (3aKOH, TEOPHs, MPUHIIUI, THUNOTe3a, (akT,
cUCTEeMa, MPOLECC, IKCIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4Y€OHBIX MpeJAMETax W IMO3BOJISIOT HAa OCHOBE 3HAHUN M3 ATUX IMPEIMETOB
dbopMHpOBaTH TPEICTABIICHNE O IIEJIOCTHON HAYYHOW KapTHHE MUPA, U YHUBEPCATbHBIC
y4eOHbIC IeUCTBUS (IT03HABATEIbHbIC, KOMMYHUKATUBHEIE,
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peryJISITUBHBIC), KOTOpbIE obOecrnieunBaloT  (popmHupoBaHUE FOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON AEATEIHHOCTH.
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUSA

Ba3oBble Jiornueckue AeiicTBHA:

YMEHUS HCIOJb30BaTh MPUEMBI JOTHUYECKOTO MBIIIJICHHUS TTPU OCBOCHUU 3HAHMIM:
pPacKpbIBaTh CMBICI XMUMHUYECKMX TMOHATHH (BBIACIATh HUX XapaKTEpHbIC IPU3HAKU,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHM TOHSATHUSIMHU), HWCIOJIL30BaTh TMOHSITHUS IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBJIICHWUN, BHIOMpPATh OCHOBAHHS W KPUTEPUH IS
KJIaccupUKAIMd XUMHUYECKHMX BEIIECTB M XHWMHYECKHUX PpEaKIUi, yCTaHaBIUBaTh
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXIYy OOBEKTaMH H3YyUYECHHS, CTPOUTH JIOTHUYECKHUE
paccyxaeHus (MHIyKTHBHBIC, JEIYKTHUBHBIC, II0 AaHAJOTWH), JeJaTh BBIBOABI U
3aKJIFOYCHUS;

YMEHHE TPUMEHATH B TMpoOlLecCe IMO3HaHUS TNOHATUS  (NIPEAMETHhIE W
METanpeIMETHbIC), CUMBOJHUYECKHE (3HAKOBBIC) MOJEIH, MCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMBIE B XHUMHUU MOJEIbHBIE MPEACTABICHUS -
XUMHUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUECKast popMyJsia U ypaBHEHUE XUMHYECKOMN
peakIuy - MpU pelieHud y4eOHO-TT03HABATEIbHBIX 3aj/ladu, ¢ YYETOM 3THX MOJEIbHBIX
MPEJICTABIICHUIN BBISIBISATH M XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKU H3yYAaEMBIX
OOBEKTOB - XHMHYECKMX BEIIECTB M XHUMHYCCKMX pPEaKIUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MNPUYMHHO-CIICICTBEHHBIE CBSI3M M IPOTUBOPEUMS B H3YYAEMbIX
MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHUE UCTOIb30BATh TOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TO3HAHUS,
a Tak)Ke B Ka4eCTBE OCHOBBI JJI1 (JOPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMUd U  POBEACHHIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAa0Jt01aTh 3@ X0JI0M IPOLIecca, CAMOCTOSATEIbHO
MIPOTHO3UPOBATH €r0 PE3YIbTaT, (POPMYIUPOBATH 0OOOIIEHHUS U BBIBOABI IO PE3YJIbTATAM
POBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIETaHHOM padoTe .

Pabora ¢ unpopmaumeii:

yMEHHE BbIOMPATH, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAITUIO PAZTUIHBIX
BUIOB U (OPM TIPEACTABICHUS, TOJYy4aeMyI U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMYJISIpHAs. JIUTepaTypa XUMUUYECKOTO COJIEpXKaHUsI, CIIPABOYHBIE MOCOOUS, PECYPCHI
WNHuTepHeTa), KpUTHYECKHU OIICHUBATH MPOTUBOPECUYUBYIO M HEIOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE TPUMEHSATh pPa3jIMYHbIe METOJbI M 3alpochl TPH TOWUCKE M OTOOpe
uH(OpMAIIMK ¥ COOTBETCTBYIOIIMNX JAHHBIX, HEOOXOAUMBIX JJIsl BEITOJIHEHUST YUEOHBIX U
MO3HABATENIbHBIX 3a7a4 OIpPEACIIEHHOTO THUIIA, NPUOOpETEeHHWE ONbITa B OO0JACTH
UCIO0JIb30BaHUsI MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJIaJICHUE
KYJIbTYPOIl aKTUBHOTO UCIIOIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO

BBIOMpATh ONTUMAJbHYIO (GOpMYy MpeACTaBlIeHUS WH(OPMALKMKA U HIUTIOCTPUPOBATH
pelaeMble 3a7a4id HECTOKHBIMHM CXeMaMHu, JuarpaMmmamu, Apyrumu popmamu rpaduku

H UX KOM6I/IHaHI/IHMI/I;
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yMEHHE UCTIOIb30BaTh U aHATU3UPOBATH B IPOIIECCEe YUeOHON U UCCIIET0BATEIbCKON
AESTeNIbHOCTH WH(GOPMAIIMI0O O BIMSHUU MPOMBIIUIEHHOCTH, CEIIbCKOTO XO3SIMCTBA U
TpPaHCTIIOPTa HA COCTOSTHUE OKPY>KAIOIIEH MPUPOTHOMN CpeIbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIEe JeiiCTBHS:

YMEHHE 3a/1aBaTh BOMPOCH! (B XOJ¢ nuajiora W (Wid) TUCKYCCUHU) MO CYLIECTBY
oOcyxmaeMoi TeMbl, (POPMYIHPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBITOJIHEHUS
PeNNIoKEHHON 3a/1au;

NpUOOpPETEHUE OIMbITa MPE3CHTAIIMH PE3YJbTATOB BBHIMOJIHEHUS XUMHUY €CKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMbITa, JAOOpPaTOPHOW pPadOTHl MO HCCIIETOBAHUIO
CBOICTB BEIIECTB, YYEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU II03HABaTEIbHOU U
UCCIIEZIOBATEIbCKON NEATEIbHOCTU MPHU PEIICHUH BO3HUKAIOMIMX IPOoOJIeM Ha OCHOBE
y4yéTa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3UIUN (0OCYXIeHHs, OOMEH MHEHHSIMU,
«MO3TOBBIE IITYPMBbD», KOOPJAHHALIMS COBMECTHBIX JIEUCTBHA, ONIPEAEIIEHUE KPUTEPUEB 11O
OLICHKE KaueCTBA BBIITOJIHEHHOW PabOThI U IpyTHUE);

PerynsiTuBHBbIE YHUBEPCAJIbHBbIE YUeOHbIE ICHCTBUS:

YMEHHE CaMOCTOATENIBHO ONPENENATh LENN JESITEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH M MpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BbIOMpaTh Haunbosee 3((PEeKTUBHBIE CIMOCOOBI pelIeHUsT Y4YeOHBIX U
[IO3HABATENIbHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTaBJISITh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM aJrOPUTM JEHCTBUM NPU BBITOTHEHUN 33JIaHUM C YYETOM IOJTYyYECHUS
HOBBIX 3HAaHUH 00 H3ydyaeMbIX OOBEKTaX - BEIIECTBAX MU pEaKUUsiX, OLEHUBATh
COOTBETCTBHUE IIOJYYEHHOI'O pe3yibTaTa 3asBJIICHHOM LEIM, YMEHHE HCIIOJIb30BaTh U
AHaJM3UPOBATh KOHTEKCTHI, IPEIJIAracMbIE B YCIOBUU 3a1aHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mpenMeTHBIX Pe3ysibTaTOB MO OCBOEHUIO 00S3aTEIBHOTO COACPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOU (e/epasibHON pabodeil mporpaMMoOn, BBIICISIOT: OCBOSCHHBIC
0OyJaronMMuUCsl Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI ACHCTBUH, criennduueckue s
npeaMeTHON 00acTh « XUMUSD, BUIBI JEATEILHOCTHU 10 MOJTYyUYESHHIO HOBOTO 3HAHMS, €T0
WHTEpIpeTallii, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMUHBIX YYEOHBIX W HOBBIX
CUTYyaLUSIX.

K xonmy oOydeHuss B 8 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS] YMEHU:
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PacCKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHIA: aToOM, MOJICKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOAHAS H
HEOJHOPOJIHAsA), BaJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAash W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0JIs1 XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUHU,  MOJSIpHBIA ~ O00BEM,  OKCHUI,  KHUCIOTa,  OCHOBaHUE,  COJlb,
AIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakius, Kiaccuduxanus
pEeakLMii: peakuuy COCAUHEHUS, PEAKLIUH PA3JIOKEHUS, PEAKIIMH 3aMEILEHUs, PEAKLINH
oOMEHa, 9K30- U SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON 3(PdEKT peakiuu, siApo aToMa,
AIIEKTPOHHBIN CJIOM aroMa, aTOMHAas OpOMTallb, PaaWyC aToMa, XHMHYECKas CBS3b,
NOJISIpHAs W HENOJspHas KOBAJEHTHas CBS3b, MOHHAs CBS3b, MOH, KaTHOH, AHHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsE KOHLEHTPALIKs1) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MMOHSATUN U IPUMEHSTH 3TU
MOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLCHUN;

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JI COCTaBJIEHUS (POPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPE/EIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIECHb
OKHUCJIEHUSI 3JIEMEHTOB B OWHApHBIX COEAUMHEHUAX, NPUHAJIEKHOCTh BELIECTB K
ONpeneNEéHHOMY KJIacCy COEIMHEHUM 1o QopmyjaM, BHJ XHUMHUYECKOW CBS3H
(koBaJIeHTHAs! M HIOHHAsI) B HEOPTaHUUYECKUX COCTMHECHUSIX;

packpbiBath cMmbich [lepuoanyeckoro 3akona .. MenneneeBa: AeMOHCTPUPOBATH
NOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT UX
nosnoxkeHus: B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHUST MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTraapo;

ONHUCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoit cucteMsl
XUMHUYECKUX DJJIEMEHTOB: pa3jinyaTh MOHATHUS «rjaBHas mnoArpynna (A-rpymma)» u
«mobounas mnonarpynmna (b-rpymnma)», Mamsie W OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HaueHus, KOTOopble MMelTcs B Tabmuue «lleproguyeckas cuctemMa XMMHUYECKHX
anemenToB J[.MI. MeHnneneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsl sapa, oOIllee 4YHUCIO DBJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(PUIUPOBATh  XMMHUYECKHE JJIEMEHThI, HEOpraHMYeCKHE  BEIleCTBa,
XUMUYECKHE pEaKUuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIHMHM BELIECTB, IO
TeroBoMy G dexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMHUECKHUE CBOMCTBA BEILIECTB PA3IMYHBIX
KJIACCOB,  TOATBEpPKJasi  ONMCAHUE MpPUMEpPaMU  MOJIKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IIPOTHO3MPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChbl BELIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOI0 3JeMEHTa Mo (popmylie COEAMHEHHS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUU;
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MPUMEHSTH OCHOBHBIEC ONEPALMU MBICTUTEIBHON JIEATEIbHOCTH - aHAlIU3 U CUHTE3,
CpaBHEHHUE, 00OOIIEHHWE, CHCTEeMATH3aIluio, KIACCHU(PUKAIWIO, BHIIBICHUE MPUINHHO-
CIICICTBEHHBIX CBsI3ed - JJI1 M3Y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS - HAOJIOICHHE, U3MEPEHUE, MOJIETUPOBAHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeIOBaTh IpaBWJaM T[OJb30BAHMS XUMHUYECKOM TOCYJoM U J1ab0paTOpHBIM
o0opyZ0BaHMEM, a TaKKe IpaBuiIaM OOpaIeHus ¢ BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKITUSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB TI0 TIOJYYCHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BeEIIECTB (BOJAOPOJA W KHUCIOpOAa), MPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEN PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MIPOBOJIUTh XUMHUYECKHE HDKCIICPUMEHTHI I10 PACIO3HABAHHWIO PACTBOPOB IIETIOUCH H
KHUCJIOT C IIOMOIIBIO UHIAMKATOPOB (JTaKMyC, (peHoIPTalIenH, METUIIOPAHXK U IpyTHe).

K koHiy oOydeHus B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BaJEHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTh, CTEIIEHb OKHCICHUS, XHMHYECKas peakluus, XUMUYeCKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MoJib, MOJSPHBIA 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs JUCCOLMALMs, pPEeakuMd HOHHOro OOMeEHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTMMble U HeOOpaTHUMblE pEaKIIUu,
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHBIE PEAKLINH, OKUCIUTEND, BOCCTAHOBUTEIb, OKUCICHUE
Y BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBI3b (KOBAJIEHTHAas,
WOHHAs, METa/NInYecKasi), KpUCTAJUIMYECKasi pemETKa, KOpPpO3us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOMN PEaKIuu, peeabHo fonyctuMas konueHtpanus [1IJIK BemecTsa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKHX MOHATUN U MPUMEHATHITU
MOHATHUS NIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY [IJIi COCTaBlieHUsT (OpMyJ BEIECTB M
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX D3JIEMEHTOB B
COEIMHEHHUSX PA3JIMYHOTO COCTaBA, IPUHAIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
COeqUHeHU 1o (opMmynaM, BHJ XHUMHUYECKOM CBsA3M (KOBaJIeHTHasl, WOHHas,
MeTaJuInYecKas) B HEOPraHMUECKUX COCIMHEHUSX, 3aps]l HIOHA 110 XUMUYECKON opMyiie,
XapakTep cpeAbl B BOAHBIX pAacTBOpaX HEOPTraHWYECKUX COCIUHEHUH, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbica  Ilepuogmueckoro  3akona JI.MI. MeHneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: ONUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HopMy
[lepponnueckoil CUCTEMBI XMMHYECKHMX OJJIEMEHTOB: pa3jIMyaTb IIOHATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», maneie U OoibIIue
NEPUOAbI, COOTHOCUTh 0003HAYEHHSI, KOTOPbIE UMEIOTCA B MEPUOAMYECKON TabmIuIe, C
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YUCJIOBBIMU XaPAKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsij siapa, o0Iee YUciIo 3JIEKTPOHOB U paclpeiefieHHe X MO 3JIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB JIEMEHTOB M MX COSAMHEHUHN
B IIpeJieiax MabIX MEPUOO0B U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIaccu(pumupoBaTh ~ XUMHUYECKHE  OJEMEHThI, HEOPTaHWMYECKHE  BEIECTBa,
XUMUYECKHAE PEaKIuu (M0 YHUCIy W COCTAaBY Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerIoBoMy 3G (eKTy, Mo U3BMEHEHHIO CTENEHEN OKUCICHUS] XUMUUECKUX 3JIEMEHTOB);

XapaKTepPU30BaTh (OMUCHIBATH) OOMME W CHEIUPUISCKUE XUMHUYECKHE CBONCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAasi OMUCAHUE PUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHCHHUH COOTBETCTBYIOIINX XUMHUUYECKHUX PEAKITUA;

COCTaBJISAITh yYPAaBHEHUS DJEKTPOJUTUUYECKOM ITUCCOIMALMM KHUCJIOT, IIEJIouer u
COJICH, TIOJIHBIE W COKpalIEHHBbIC YpaBHEHHUS pEaKIMil MOHHOIO OOMEHa, ypaBHEHUS
peaKkInii, TOATBEP)KIAIONINX CYIIIECTBOBAHNE TCHETHUYECCKOM CBSI3W MEXIY BEIIECTBAMH
Pa3IMYHBIX KIIACCOB,;

PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEACTBOM
COCTABJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;

MIPOTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKaHUS XUMHYECKUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO dJIEMEHTa Mo (opMyJie COSAUHEHUSI, MACCOBYIO OO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYCCKOHN PEaKITny;

COONIO/IaTh TMpaBWiia TMOJb30BaHUS XMMHYECKOM TIOCYJ0M M JabopaTOpHBIM
0o0OpyJlOBaHMEM, a TaKKe MpaBuUiia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYCECKUX OTBITOB TI0 TIOJYYCHHUIO U
coOMpaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMK, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IUYHBIX
BEII[ECTB: PACIMO3HABATh OMBITHBIM MYyTEM XJIOpHI-, OpomMua-, MOAUI-, KapOoHaT-,
docdar-, cumukar-, cyibdar-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTraHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIEC OTIEPAIMU MBICTUTEIBHON JIEATEIIbHOCTH - aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIIeHNEe, CUCTEeMAaTU3aIINIO0, BBISIBICHUE TPUUNHHO-CJICACTBEHHBIX CBS3EH
- JUIA U3YyYCHHsS] CBOMCTB BEIICCTB M XMMHUYECKHX PEAKIMi, €CTECTBEHHO - HAYYHBIC
METO/IbI TO3HAHMSI - HAOTIOICHUE, N3MEPEHNE, MOICIIUPOBAHUE, YKCTIEPUMEHT (PeaTbHBIH
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanue
KomungectBo OcHOBHBIE BUBI AEATENBHOCTU
Ne n/m|  pa3nmenoB u Tem Conepxxanue 00yuyeHus
4acoB oOyJaromuxcs

y4eOHOTro peimMeTa

Pasznea 1. IlepBoHayajibHble XUMHYECKHE MOHATHS

1.1 [Xumwus - BaxxHas 5
00J1aCTh
CCTECTBO3HAHMS U
MMPaKTUYECKON
eI TEIbHOCTH

JCJIOBCKA

[Ipenmer xumuu. Poiab XuMHum B )KU3HU
yesioBeKa. XUMUSl B CHCTEME HayK.

Tena u BemecTBa. PU3NUECKUE CBOMCTBA
BEIIECTB. ATpEeraTHOE COCTOSTHUE BEIIECTB.
[ToHsTHE O METOaX TTO3HAHKS B XUMHH.
Uucteie BeniecTBa U cmecu. CocoObl
pa3IeJICHUS] CMECEH.

Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

3HAKOMCTBO C XMMUYECKOW MOCYJI0M, C
npaBuiIamMu padoThl B 1a0OpaTOpUu U
mpruemMamMu oOpareHus ¢ JIabopaToOpPHBIM
000py10BaHUEM.

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHMYECKHUX BEIIECTB - METAJIIIOB U
HEMETAJLJIOB.

CniocoOnI pa3eneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,

TUCTUIIIALIMS, XpoMaTorpadusi).

PackpbIBaTh CMBIC U3Y4a€MbIX OHSATH.
PackpbIBaTh poJIb XUMHUH B IPUPO/IE U
YKW3HU Y€JIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

PaznmuaTh 4MCTHIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
PaznyaTh hU3nYecKre 1 XUMUICCKHE
SIBJICHUSL.

CiienoBaTh aJITOPUTMAaM HCIIOJIb30BaHUS
DKCIIEPUMEHTAITBHBIX METOIOB -
HaOJII0/IeHHs U dKcniepuMenTa. Habmronate
1 OIMCHIBATh OOBEKTHI MPU MTPOBEIACHUH
JIEMOHCTpAIIUMA U JTA0OPATOPHBIX OIBITOB
M0 U3y4YCHUIO (PM3HUECKUX CBOWCTB
BEIIIECTB, CIOCOOOB pa3ICIICHUsI CMeCeH
BelleCTB. [[pOBOINTE XUMUUECKUH
DKCIICPUMEHT TP pa3JieJIeHnH cMecel (Ha
MpUMepe OYMCTKU MOBAPEHHOM COJIN) B

X0J1e
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JlabopamopHvle onvlmol:

3yueHue u onucanue (PU3nIecKux
CBOMCTB 00pa3iloB HEOPTaHUYECKHUX
BEIECTB.

3yueHue cnoco0oB pa3esieHus cMeceil (¢
MOMOIIbIO MarHuTa).

I Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paboTsl B 1a00paTOpUU U
NpuEMbI 00paIleHUs ¢ Ja0OPATOPHBIM
000py10BaHUEM.

No 2. Paznenenne cmeceli (Ha mpumMepe
OUYHCTKHU MOBAPEHHOM COJIN)

npakTuyeckor padotsl Ne 2. CrieoBaTh
[paBUjIaM MOJb30BaHUS XUMHYECKOM
OCyA0! U J1abOpaTOPHBIM
000pyIOBaHUEM, a TAKXKE MpaBUIaM
oOpallleHus! C XMMUYECKUMH BEILECTBAMU B
COOTBETCTBUM C HHCTPYKLHUEU MTPU
BBITIOJIHEHUH MTPAKTUYECKOU paboThl No 1.
BricTpanBaTh pa3BEPHYTHIEC MMCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM HAa MH(POPMALIHIO
13 yueOHMKa U CIIPAaBOYHBIX MaTEpUasOB,
PaMOTHO MCHOJIb30BATh H3yYE€HHBIN
MMOHATUMHBIN anmnapar Kypca XUMUU

1.2.

Bemniectsa u
XUMUYECKUE PEaKIINU

15

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE
pieMeHThI. CHMBOJIBI XUMHYECKHUX
n11eMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuueckas hopmyinia. BareHTHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA COCTAaBa BEILIECTB.
OTHOCUTENBHASI aTOMHAsI Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca.
MaccoBast 10JI1 XUMHYECKOTO JIEMEHTA B
COCIMHEHUU.

Onpenensarb NPU3HAKKH XUMHUECKUX
pEaKINiA, YCIOBHSI KX TTPOTCKAHUSI.
OOBICHATH CYIHOCTh GU3UYECKUX U
XUMUYECKUX SIBJICHUIN C TOYKU 3PCHUS
AQTOMHO-MOJICKYJIIPHOTO YUCHHUSI.
KnaccuduimpoBath XUMUUYECKHUE PEAKITHH
(TI0 YMCITy ¥ COCTaBY pearupyronmx u
00pa3yIomuXCcs BEIIECTB).

Cocransath popmysibl OMHAPHBIX
BCIIIECTB 110 BAJICHTHOCTH U OTIPEIEIATh
BaJICHTHOCTH TI0 (DOpMyJIaM BEIIECTB.
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KonnuectBo BemectBa. Monb. Mossipaast
Macca. BzauMocCBsI3b KOJIMUECTBa, MACChl U
quCJia CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuétel 110 hopMysIaM XUMHUYECKUX
COCIMHECHUM.

Du3NUEeCKUe U XUMUYECKUE SIBICHUS.
XuMUYecKasi peaklus U €€ IPU3HAKU.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kitaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii Ixkcnepumenm:
/[emoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHMYECKUX BEIIECTB - METAJIIOB U
HEMETAILIOB.

OO6pa31pbl BEeEeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBjIeHUs (IJIaBJICHHE BOCKA,
TastHUE JibJla, PACTUPAHUE caxapa B CTYNKE,
KUTICHUE U KOHICHCAIWS BOJIbI).
XUMUYECKHE SIBIICHUS (TOPEHUE CBEUH,
MPOKaJMBAaHUE METHOMN ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJMIbl MU METIa C
COJISTHOM KHCJIOTOM).

Habnrogenue npu3HaKkoB MPOTEKaHUS

PaccTaBnsath k03 QUITUEHTHI B
YPABHEHUSX XUMHUCCKUX PEAKIIUH.
Ha6rogaTh 1 oNuchIBaTh 00EKTHI IPU
MPOBEICHUM JIEMOHCTPALNI U
abOpaTOPHBIX OTBITOB.

[IpoBOIUTH BHIYMCIICHHUS 11O (hOopMyJiaM
XUMUYICCKUX COCTUHEHNN U YPAaBHCHHSIM
XUMAYECKUX peakuui. [I[puMensaTs
€CTECTBEHHO- HAyYHbIE METO/IbI TO3HAHUS
(B TOM 4MCIIe HAOIIOICHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT U
OCHOBHBIE OTEpaIlUU MBICTUTEIBLHOMN
NesSATeIbHOCTU (CpPAaBHEHHUE,
kinaccudukanus) BeictpanBath
Pa3BEPHYTHIC MMCHMEHHBIC U YCTHHIE
OTBETHI C OTMIOPOM Ha UHPOPMAIIUIO U3
y4eOHMKA U CTIPAaBOYHBIX MaTEpPHAJIOB,
rPaMOTHO MCTOJIb30BaTh U3yUYCHHBIM
[MOHSTUHHBINA anmapar Kypca XuMHHU
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XUMUYECKUX peaKInil (pasiokeHue
caxapa, B3aUMOJIECTBHE CEPHOI KUCIOTHI
C XJIOpUAOM Oapusi, MOTy4eHUE U
pasnoxxenue rugpokcuaa meau (1) mpu
HarpeBaHNM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosii Menu (I1). OnbITl,
WUTFOCTPUPYIOLIUE 3aKOH COXPaHEHHUS
MacChl.

JlabopamopHvie onvimel: Co3naHue
MOJIeJIeld MOJIEKYJT (IIapOCTEPIKHEBBIX ).
Omnucanue GU3NUECKUX CBOMCTB 00pa3LOB
HEOPraHWYECKHUX BELIECTB - METAJIOB U
HEMETAJIOB.

Hab6mronenue ¢pusznueckux (MiaBieHUe
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MPOKaIMBAaHUE MEAHOU
MPOBOJIOKH ) SIBJICHUH.

Halnrogenue v onvcanve Mpu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX
TUTIOB.

Boruucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BELIECCTB, MOJISIPHOW MAacCChl, MAaCChI
BEILECTB, MACChl U KOJINYECTBA BEILIECTBA;
MacCOBOM 101 XUMHUYECKOIO 3JIEMEHTA MO
bopmyIie coeTuHEeHus;
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIIUM:
KOJIMYECTBA, MACCHI BEILECTBA 110
U3BECTHOMY KOJIMYECTBY, MAacCE pEarcHTOB
WJIU IIPOIYKTOB PEAKLIUH

Htoro o paszueny

20

Pa3znen 2. BaxkHeilnye npeIcTaBUTe/ I HEOPraHM4eCKUX BellecTB

2.1

Bo3nayx. Kucnopon.
[lonsarue 00 oxcumax

6

Bo3ayx - cMech ra3os. CocTaB BO3ayXa.
KHCIIOpOJ - 37IEMEHT U IPOCTOE BEILIECTBO.
HaxoxieHue kuciaopoaa B Ipupoze,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakiuu ropenusi). Oxcunpl. [Ipumenenue
kuciiopoaa. CrocoObl Moay4YeHus
KHCIIOPOJia B JIA0OPATOPHUH U
MPOMBILIIJIEHHOCTH. KpyroBopot
Kucaopoa B mpupoze. O30H -
JUTOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TernnoBol A3(PexT XUMUUECKON peakiini,
TEPMOXUMUYECKUE YPABHEHHUS], DK30- U
DHIOTEPMUYECKHE peaKkuu. TOIIUBO:
YTOJIb U METaH. 3arps3HeHue BO31yXa,
YCUJICHHE MTapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

KauecTBeHHOE ONpeIeTICHUE COIepKaHUs
KHCJIOPOJA B BO3IyX€

[loyuenue, cobupanue, pacrio3HaBaHKe

lcrionp30BaTh XUMUYIECKYIO CHMBOJITUKY
JUIsI COCTaBIIeHUs (POpPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPAaBHEHUH XUMHYECKUX
pEeaKIMii ¢ y4acTHEeM KUCIIOPO/a.
XapakTepu3oBaTh (OMUCHIBaTh) COCTaB
BO3yXa, ((DU3NICCKHEC U XUMHUICCKUE
CBOMCTBA KHCIIOPOJIa, CIIOCOOBI €ro
MOJTyYCHUS, IPUMCHECHHE U 3HAUCHHE B
MPUPOJIE U KU3HU YenoBeka. CpaBHUBATh
peaKIuyi TOPEHUS U MEJIJICHHOTO
OKHCJICHHUS.

OOBICHATH CYIIHOCTh KOJIOTHUECKUX
Mpo0JIeM, CBA3aHHBIX C 3arPSI3HECHUEM
BO3yXa.

CrnenoBaTh mpaBmiiaM 0€30MacHON pabOThI
B J1a00paTOPHU MPH UCIIOIB30BaHUU
XUMUYECKOM MOCyAbl 1 000pyI0BaHUs, a
TaKKe MpaBuiiaM oOpaIeHus: C TOPIOIYNMHU
BeulecTeaMu. [Inmanuposars u
OCYIIECTBIISTh HA TIPAKTUKE XUMUICCKUE

OKCIICPUMCHTEI,
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1 U3y4YEHHUE CBOMCTB KUCIOPOAA.
HaOmnronenne B3auMoA€CTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOBHUKHOBEHHUS U
MpeKpalleHus TopeHus (moxapa).
JlabopamopHuwiti onvim:

O3HakomIIeHHE ¢ 00pa3IiaMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

I Ipakxmuueckas paboma:

Ne 3. [lonyyenue u coOupaHue Kucaopoaa,
N3yYCHHE €TO CBOWCTB. Buiuucienus:
MOJIEKYJISIPHOM MacChl KMCIOPOa U 030HA
HAa OCHOBAaHMHM aTOMHOW MacChl
XUMHUUYECKOTO 3JIEMEHTa; KOJIMYECTRA,
MaccChl BEILIECTBA [0 YPAaBHEHUSAM
XAMHUYECKUX pEeaKIui

[IPOBOJIUTH HAOIIOACHMUS, I€TIaTh BIBOIbI
10 pe3yJbTaTaM IKCIIEPUMEHTA

[pHU NPOBEJICHUN 1a00OPATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.

BEIYHCIISTE KOJIMYECTBO BEIIECTBA, 00BEM
rasa 1o opmysam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIe.

BricTpanBaTh pa3BEPHYTHIE MIUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM HAa MH(POPMALIHIO
13 y4eOHMKA U CIIPaBOYHBIX MAaTEPHAIOB,
PAMOTHO MCHOJIb30BAaTh N3y4YECHHBIN
MMOHATUMHBIN anmnapar Kypca XUMUU

2.2

Bonopoa. Ilonstue o
KHCJIOTaX U COJISIX

Bonopon - 31eMeHT U POCTOE BEIIECTRO.
HaxoxneHue Bonopoia B Mpupoe,
(bHU3MIECKUE U XUMUYCCKHIE CBONCTBA,
MIPUMEHEHHUE, CIIOCOOBI TTOJTYyYEHUS.
Kucnoter u conn. MossipHbIil 00BEM Ta30B.
Pac4€Tpl 0 XMUMUUYECKUM YPAaBHEHUSIM.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICI U3yYa€MBbIX OHATHN U
[IPUMEHSATH ATH MOHATHS IPU OMUCAHUHU
CBOWCTB BELIECTB U UX IIPEBPALCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
(u3nUecKue 1 XUMHYECKHE CBOMCTBA
BOJI0PO/Ia, CIIOCOOBI €ro MOJyUeHus,
[IPUMEHEHUE.

Cobupatb npubop AJis MOTyUYEHUS
BOJIOPOJIA.

M cnonb30BaTh XUMHUUYCCKYIO CHMBOJIUKY
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pacro3HaBaHKe BOJOPOA.
B3aumMopeiicTBue BOJ0pO/Ia C OKCUIOM
menu (II).

JlabopamopHuiti onvim:

B3auMoelcTBrE KACIOT C METAIIIAMU.

I Ipakxmuueckas paboma:

Ne 4. [Tonyyenue u coOupaHue Bo10po/a,
M3y4EHUE €TI0 CBOMCTB.

Buiyucnenus:

00bEMa, KOJIMUECTBA BEILIECTBA T'a3a MO €ro
M3BECTHOMY KOJIMUYECTBY BEILIECTBA UITU
00BEMY;

00BEMOB Ta30B IO YPaBHEHHUIO PEAKIIMHU Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
razoB

11 COCTaBIICHUS! (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHYECKUX
peakuuii C yuacTueM BO0poAa.
BbIUHCIIATE MOJIPHYIO MAacCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM raza, Maccy
BEILIECTBA;

[IpoBOIUTE pacy€Thl IO ypaBHEHUSIM
XUMUYECKUX PEAKLIUI: KOJIMYECTBA,
00BEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN
[IPOJlyKTOB PEAKLIUH.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUM MPU UCIIOJIB30BaHUU
XUMUYECKOU MOoCcyAbl U 000pyI0BaHus, a
TaK)Ke MpaBuiiaM oOpamieHus: C TOPOYUMHU
BEII[ECTBAMHU B OBITY.

[[naHupoBaTh U OCYIIECTBIIATH HA
[IPAKTUKE XUMHUYECKUE SKCIIEPUMEHTBHI,
[POBOJIUTH HAOIIOACHUS, 1€71aTh BHIBObI
MO pe3yJbTaTaM HKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpymnmne

2.3

Bona. PactBopsl.
[TousTie 00
OCHOBAHUSIX

dusnyeckue cBoycTBa BoAbl. Boga kak
PAaCTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHU4.

PackpbIBaTh CMBIC U3y4aeMbIX OHATHU U
[MPUMEHATH 3TH MOHATUA PU ONUCAHUU
CBONCTB BELIECTB U UX MPEBPAILLECHNMN.

XapakTepu3oBaTh PU3NYECKUE U
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PactBopbl. POIb pacTBOPOB B IIPUPO/JIE U B
PKU3HU YyenoBeka. KpyroBopot Bojibl B
pupoie. 3arpsI3HEHUE TPUPOIHBIX BOJI.
OxpaHa ¥ OYUCTKA MPUPOJHBIX BOJI.
HacblllieHHbIE Y HEHACHIILICHHbBIE
pacTBOpBI. PacTBOPUMOCTH BEIIECTB B
BoJe. MaccoBas J10JIsI BENIECTBA B
pacTBope.

Xumuueckuii Ixkcnepumenm:
/[emoncmpayuu:

PacTBOpeHME BEIIECTB C pa3InyHOU
PacCTBOPUMOCTBHIO.

B3auMoaencTBre BOAbI C METAJNIAMU
(HaTpUEeM U KaJIbLIUEM).

lccnenoBanue pacTBOPOB KUCIIOT U
[IEJ104€el C MOMOILIBIO UHAUKATOPOB.
VlabopamopHhvie onvimsl ViccienoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.

[ IpuroToBiieHME paCTBOPOB C
OMPEICIIEHHON MAacCOBOM JA0JIEH
pPAacTBOPEHHOIO BeuecTBa. [Ilpakmuueckas
paboma Ne 5. TIpurotoBieHrne pacTBOPOB C
ONpeAEIEHHON MAaCCOBOM 10JIEH
PacTBOPEHHOTO BEUIECTBA.

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PaCTBOPUTENS B IPUPOIAHBIX ITPOLECCAX.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
PEAKIHI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JieM, CBA3aHHBIX C 3arpA3HEHUEM
[PUPOIHBIX BOJ, CIIOCOOBI OUYMCTKH BOIbI
OT IPUMECEH, MEPBI 110 OXPAHE BOJ OT
3arps3HEHUs.

[[maHupOBaTh U OCYIIECTBIIATH HA
[IPAKTUKE XUMHYECKUE SKCIIEPUMEHTHI,
[POBOJIUTH HAOIIOACHUS, 1€TaTh BHIBOIbI
10 pe3yJbTaTaM IKCIIEPUMEHTA IIPH
[IPOBEICHUH JTAOOPATOPHBIX ONBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBaTh nmpaBuiiaM 0€301acHOM pabOThI
B 1a00paTOPUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBaHUS.
[[poBOIUTH BBIYMCIIEHHS C IPUMEHEHHEM
MMOHATHS «MAaccOBas I0JIs1 BEIECTBA B
pacTBope».

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON HAa HHPOPMALIIO
13 ydeOHMKa U CTIPAaBOYHBIX MaTEpUasOB,

I'PaMOTHO
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Boluucnenus:
C UCIIOJIb30BAHHUEM TTOHITHUSA «MacCOBas
TOJIs1 BEIIECTBA B PACTBOPE

VICIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
arrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEeIMHEHUN

11

Kraccudukanus HeOpraHn4eCcKux
coenunenuid. Oxcunpl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yromire (OCHOBHEIE,
KUCIIOTHBIE, aM(OTepHbIC) U
HecosieoOpasyronue. Homenkiarypa
OKCUJI0B. DUBUYECKUE U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanus. Knaccudukanus ocHOBaHUI:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknartypa ocHoBaHui. PU3nyecKue u
XAMHUYECKUE CBOMCTBA OCHOBAHUM.
[losmyyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus KUcior.
Homenknatypa kucinot. dusnueckue n
XUMHYECKUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTauioB H.H. bekerosa.
[lomydeHue KUCIoT.

Conu. Homenknartypa coneil. @usnueckue
1 XMMUYECKUE CBOMCTBA COJIEH.
[lonydeHue cosen.

[ eHeTHUecKas CBSI3b MEXTy KjlaccaMu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuii IKcnepumenm:

/[emoncmpayuu:

KnaccupunupoBaTh U3ydyaeMble BEILIECTBA
10 cocTaBy U cBoiicTBaM. COCTaBIIATh
(bOopMyJIbl OKCHIOB, KUCIIOT, OCHOBaHUIA,
COJIEH M Ha3bIBATh UX IO MEKIYHAPOIHOU
HOMEHKJIaType. [I[porao3upoBath CBOMCTBa
BELIECTB HA OCHOBE OOLINX XUMHUECKUX
CBOMCTB M3YUYEHHBIX KJIaCCOB/TPYyMI
BEILECTB, K KOTOPHIM OHU OTHOCSITCS.
CocTaBisATh MOJIEKYJIIPHBIE YPABHEHHUS
peaKuui, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CITOCOOBI MTOTYyUEHHUSI BEIIESCTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKXKe
MMOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXy HUMU. [Ipon3BoanTh
BBIYHMCIICHUS 110 YPABHEHHUSIM XUMUYECKUX
peakuuil. [ImaHupoBaTh U OCyNIECTBIATH
Ha [IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[POBOJIUTH HAOIIOACHMUS, 1€TIaTh BBIBOIbI
10 pe3yJbTaTaM IKCIIEPUMEHTA IIPH
MPOBEICHUH TAOOPATOPHBIX OMBITOB U

IMPAKTHUYCCKUX
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OOpasIel HEOPTaHUYECKHUX BEIIECTB
Pa3JINYHBIX KIJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMAYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILECTB.

JlabopamopHule onvimol

Omnpenenenue pacTBOPOB KUCIIOT U
[IEJI0YEH C IIOMOIIBIO UHAUKATOPOB.
3ydeHne B3auMOJEHCTBUS KUCIIOT C
METaJUIAMM, PEAKIIN HEUTpaTU3aLnH.
B3anmoencTBre pacTBOpa CEpHON
KUCIOTHI ¢ okcusioM Meau (II).
[losmyyeHre HepaCTBOPUMBIX OCHOBAHUM.
BrITeCHEHME OAHOTO METaJIa IPYTUM U3
pacTBOpa COJH.

I Ipaxmuueckas paboma Ne 6. Penienue
DKCIIEPUMEHTAJIBHBIX 33]1a4 10 TEME
«BaxxHenne Ki1acchl HEOPraHUYECKUX
COeIMHEHUNY. Bviuucienus:

10 YPaBHEHUSAM XMMUYECKOW PEAKLIUU:
KOJIMYECTBa BEIIeCTBa, 00bEMA, Macchl MO
M3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB UM MPOJAYKTOB
peaKkiuu

padoT.

CrnenoBath npaBuiiam 0e30MacHoOM paboThI
B JIAOOPATOPUU MPH UCIIOIB30BAaHUU
XMMUYECKOH MOCY/Ibl M 000PYAOBaHMUS.
BricTpanBaTh pa3BEPHYTHIE MMCEMEHHBIEC U
YCTHBIE OTBETHI C OMOPOH HA HH(POPMAITUIO
13 yaeOHMKa U CTIPAaBOYHBIX MaTEpUasoOB,
rPaMOTHO MCTIOJIh30BaTh H3yUEHHBIN
MOHSTUMHBIN anmapar Kypca XuMUU

Htoro no pasneny:
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Pa3znea 3. [lepnoanueckmnii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMenToB Jl. U. MenneneeBa. Ctpoenue

aTOMOB. XMMHYecKasl CBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Ppe€aKInuu

3.1

[lepuoanueckui
3aKOH U
[lepuoanueckas
CHUCTEMa XMMHUUYCCKHUX
haemeHToB 1. U.
Meneneena.
Crpoenne aroma

7

[lepBble MOMBITKU KJIacCUPUKALIUN
XAMHUYECKUX JJIEMEHTOB. [loHATHE O
rpynmnax CXOoJHbIX 3JIEMEHTOB (111eJI0UYHbIe
1 IEJI0YHO3EMEBHBIE METAJUIBL,
raJIoreHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIE 00pa3yoT aM(POTepHbIE OKCHUJIBI U
rugpokcuabl. [lepuoanyeckuii 3aKoH.
[leproauyeckas cucreMa XUMHUYECKHUX
hinemenToB /.M. MeHpaemneena.
KopoTkornepruoHas U JJIMHHOIIEPUOAHAS
dbopmel [leproanueckoit cucTeMbl
xuMu4eckux snemeHToB .M. Menaeneena.
[leprone! u rpynmsl. PU3NYECKUN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB Ieproaa u
[PYIIIbI 3JIEMEHTA.

Crpoenne atoMoB. COCTaB aTOMHBIX SAED.
MN3oTtomnbl. DiekTponbl. CTpoeHue
HIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIIEMEHTOB
[Tepuonnueckon cucremsl .M.
MeHeneeBa. XapakTepUCTHKA
XUMHYECKOTO JIEMEHTA 110 €ro
nosokeHuto B [leproanueckoit cucreme
JI.1. MenneneeBa. 3akOHOMEPHOCTH

N3MCHCHUS pajuyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«llepnonnueckas cucrema XMUMAYECKUX
binemeHToB .M. MenneneeBay.
MonenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U MMOLYPOBHEN
[IPY [IOMOLIU PUCYHKOB, SJIEKTPOHHBIX
KOH(UTypaluii 1 3JEKTPOHHOTPaAPUUECKUX
dbopmy.

[losicHATh pU3NUYECKU CMBICT
[IOPSZIKOBOIO HOMEPA, HOMEPOB IIeproa U
IPYIIIBI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
[EPBBIX TPEX MEPUOJOB, KAIUM, KAIBIUN U
X COCIUHEHUS T10 MTOJIOKEHHIO B
[Iepunonnueckoii cucreme J1.1.
MeHeaeena.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XUMHYECKHAX
HIIEMEHTOB (M3MEHEHUE PAINYCOB aTOMOB,
PIIEKTPOOTPHULIATEIEHOCTH, BAJICHTHOCTH) U
X COCIMHEHUH B MpEeIax MajbIX
[IEpUOJ0B U TJIABHBIX MOATPYIII C YYETOM

CTPOCHUS UX aTOMOB;
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ATOMOB XMMUYECKHX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAINIMYECKUX
CBOWCTB I10 TPYyIIIIaM U IIEPUOJIaM.
3HaueHue [lepuoauueckoro 3akoHa u
[leproauyeckoil CUCTEMbl XUMHUYECKUX
AIIEMEHTOB JIJISl Pa3BUTHUS HAYKU U
npaktuku. /.M. Menzaenees - yu4€HbI U
rpaKIaHH.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu.

B3anmoieiicTBuE THAPOKCUIA IIUHKA C
pacTBOpaMU KUCJIOT U MIECJIOYEH.
MopaenupoBaHuE CTPOCHUS MOJIEKY HPH
MOMOIIY PUCYHKOB, MOJEJIEH,
PIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIIL.
Tabnuna «Ilepuoguyeckas cucrema
XUMHYECKHUX djieMeHToB [[. .
MenzaeneeBay.

VlabopamopHhvie onvimsvi O3HaKOMIJICHUE C
oOpasiiaMu METAJIJIOB U HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WU TpYTIIIE.

BricTpanBaTh pa3BEpHYyThIEC MMCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOM Ha MHGOPMALIUIO
13 y4eOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie Uutepuera

3.2

XHUMHUYECKas CBA3b.
OXHUCIUTEIIBHO-
BOCCTAaHOBHUTEIILHBIC
peaKIuu

Xumudeckas cBsa3b. KoBaneHTHas
(ToJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
hiemeHToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKUCINTEIBLHO-
BOCCTAHOBUTEJbHBIEC peakinu. [Iponeccs

PackpbIBaTh CMBIC U3Y4a€MbIX OHSATHM.
OrnpenensiTe BUJ XUMHUYECKON CBSI3U B
COEIMHECHUMU.

MoieMpoBaTh CTPOCHUE MOJIEKYJI IPH
[MOMOIIY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIL.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHYECKUI SKCIEPUMEHT: U3yUCHHE
00pa31ioB BEIIECTB METAJUIOB U
HEMETaJJIOB, B3aUMOJICHCTBUE THAPOKCUIA
[MHKA C PACTBOpPaMU KUCJIOT U IIEJI0YEeH,
MPOBEICHUE OIBITOB, MILTFOCTPUPYIOIINX
MPUMEPBI OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (TOpeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS).
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

OnBITH, WILTIOCTPUPYIOIINE PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COCIMHEHMS )

M cronb30BaTh XUMHYECKYIO CUMBOJIMKY
TSI COCTaBIICHUS (DOPMYIT BEIIECTB,
DIIEKTPOHHOTO OalaHCca PeaKIHii.
OnpenensaTe CTENEHb OKUCICHUSI aTOMOB
XUMUYECKUX 3JIEMEHTOB 0 (hopMyJiaM U
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEIMHEHUH 10 CTENIEHU OKUCIICHUS
ATOMOB XMMUYECKUX AJIEMEHTOB.
OnpenensiTe OKUCIUTENb U
BOCCTAaHOBUTENb. PaccTaBisaTh

KO3 UIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMii METOJI0M DJIEKTPOHHOTO OajaHca.
Ha6rogaTh XUMHYECKHUE OTBITHI 10 TUIAHY,
AQHAJIM3UPOBATh U JI€JIaTh BBIBO/IBI.
Hcnons3zoBate UKT miist cozmanus
MOJENEN, TOATOTOBKH IIPE3CHTALNH,
NTOKJIAJIOB IO TEME.

BricTpauBaTh pa3BEPHYTHIE IMCbBMEHHBIE U
YCTHBIE OTBETHI C OMIOPOH HA HH(POPMALIUIO
13 y4eOHHMKA U IPYTUX UCTOYHUKOB, B TOM
yuciie Iarepuera

Wtoro no pazaeny 15
Pe3epBHOE Bpemst 3
OBILIEE YNCJIO YACOB 68
[10 ITPOTPAMME
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9 KUIIACC

Haumenosaunue

yriIyOJeHue 3HaHu!
OCHOBHBIX Pa3/iesIOB
Kypca 8 kiacca

No KonnuectBo OcHOBHBIE BUIBI ACITEIHLHOCTH
pa3aeaoB U TEM Conepxanue 00ydeHHs
/o 4acoB 00yUaroIIMXCs
y4eOHOro mpeamMera
Paznen 1. BemecTBo 1 XUMHYECKHE PEAKIIUN
1.1 [[loBTOpeHue u 5 [leproanueckuii 3akoH. [lepruonnueckas

CHUCTEMAa XUMHUYECKHUX 3JIeMeHTOB J[..
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJO0B, KAJIHS, Kb U UX
COCJMHEHUI B COOTBETCTBHUH C
MMOJI0KEHUEM DJIEMESHTOB B
[leproandeckor CUCTEME U CTPOCHUEM X
ATOMOB.

CTpoeHue BenecTBa: BUAbl XUMUYECKOU
CBSI3U. THITBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHUCHUMOCTDL CBOMCTB BEIIECTBA OT THUIIA
KPUCTAUIMYECKON PEIIETKN U BUIA
XUMHU4Yeckoi cBs3u. Knaccudukanus u
HOMEHKJIATYypa HEOPTAaHUYECKUX BEILIECTB.
XHMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPTraHWYECKUX COCTMHEHUH,
FCHETUYECKask CBA3b HEOPraHMYECKHUX
BCIIICCTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPHUOJIOB, KAIUS U KIS
10 X I0J0KeHuI0 B [lepuoanyeckon
cucteMe J. 1. Menaeneena.
KiaccuduiupoBarh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYEHHBIX
KJIACCOB.

OmnuchIBaTh 0011IMEe XMMUYECKHE CBONCTBA
BEILICCTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX
peaKunil.

Onpenensitb BUA XUMUYECKON CBSI3U U THI
KPUCTAJUIMYECKON PEIIETKHU BEIECTBA.
[IporHo3upoBaTh CBOMCTBA BEILIECTB B
3aBHCUMOCTH OT UX CTPOCHUS.
BricTpanBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMTOPOI Ha MHHOPMAIIHIO
13 yueOHMKA M CIPABOYHBIX MAaTEPHAIIOB,

I'PaAaMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

03HAKOMJIEHUE C MOAEISIMU
KPUCTAJNINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB - METAJIOB U
HEeMeTaJToOB (TpaduTa U aaMasa), CII0KHBIX
BELIECTB (XJIOpHJIa HATPHS)

MCII0JIb30BaTh U3YYEHHBIN TOHATHIHBIN
arrapar Kypca XuMHH

1.2

OcCHOBHBIE
3aKOHOMEPHOCTHU
XUMHAYECKUX pPEeAKIUN

Kitaccudukanust XuMU4eCKUX peakiuil 1o
Pa3IMYHBIM NMPU3HAKAM (TI0 YUCITY U
COCTaBYy YYaCTBYIOIIUX B PEAKIIUU
BEILIECTB, 10 TeTUIOBOMY (P deKTy, 1Mo
V3MEHCHUIO CTETICHEN OKUCIICHUS
XUMUUYECKUX DJIEMEHTOB, IO OOPAaTUMOCTH,
110 YYaCTHUIO KaTamM3aTopa). JK30- U
SHJIOTEPMHUYECKUE PEAKIINH,
TEpMOXUMUYECKHE ypaBHEHUS. [loHATHE O
CKOPOCTH XUMHUUYECKOU peakuuu. [lousatue
00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [lonsTue o
FOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIHIX.
[lonstue o karanuse. [lonsitue o
XHMHYECKOM paBHOBecHU. DakTopHI,
BJIUSIIOIIME HA CKOPOCTh XUMHYECKOM
PEAKLMH U TTOJ0KEHNE XUMUYECKOTO
PaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHbIC

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHI U
MPUMEHSITh ITU TOHSATUS MPU ONTUCAHUHU
CBOWCTB BEILECTB U UX IPEBPALLECHUM.
KiaccuduiupoBarh XUMUUYECKHUE PEAKITHH
[0 PA3JIMYHBIM PU3HAKAM. Y CTAHABJIMBATH
3aBUCUMOCTBb CKOPOCTH XUMUYECKOU
peaKlMK OT Pa3IMYHBIX (PAKTOPOB.
[[porHO3UPOBATH BO3MOKHOCTH
MPOTEKAHHSI XUMUYECKHUX MMPEBPAILICHUI B
PAa3IMYHBIX yCIOBUSIX.

Ornpenensitb OKUCIUTENb U
BoccTaHoBUTENL B OBP.

CocTaBnsiTh ANEKTPOHHBIN OanaHc
pEeaKLyH.

[[pon3BOIUTH BEIYMCICHUS TTO XUMHUYECKUM
YPAaBHEHHUSIM. Y 4aCTBOBATh B COBMECTHOM
pa0oTe B Mape Uiy rpyrire.

BricTpauBath pa3BEpHyThIE MUCbMEHHbBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHCIIUTEIBHO-BOCCTAHOBUTEIHLHOM
peakuun. CocTaBlIeHUE YpaBHEHUI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIOIB30BAHUEM METOA
PJIEKTPOHHOTO OajaHca.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

lccrenoBanue 3aBUCUMOCTH CKOPOCTHU
XUMHAYECKOUN pEAKIIUU OT BO3ACUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioXeHus,
COCJTMHECHUSA).

Bviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MaCChI
[pE€areHTOB WJIM MPOAYKTOB MO YPABHEHUSIM
XUMUYECKUX PEaKIui

U YCTHBIE OTBETHI C OMOPOU Ha
nHGOpMAIUIO U3 YUYEeOHHMKA U CIIPABOYHBIX
MaTEepUaIIOB, TPAMOTHO HCIIOJIb30BaTh
VM3y4YECHHBIN MOHSITUWHBIN aIlapar Kypca
XUMHH

1.3

DJIEKTPOIUTHYECKAS
IMCCOLIALINS.
XUMHUYECKHE PEAKIIUU
B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
NMCCOLIMALINU. DJICKTPOIUTHI U
HEJJICKTPOIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOLMALUY BEIIECTB C
Pa3IMYHBIMUA BUJAMH XUMUYECKOW CBS3H.
Crenenb quccouuanviv. CUiibHbIE U
ci1a0ble ANEKTPOJIUTHL.

Peaknum HoOHHOTO OOMeHa. Y CIIOBUS

PackpbIBaTh CMBICI U3y4aeMbIX IOHATHUH, &
TAK)KE CMBICJI TEOPUH IJIEKTPOTUTHIECKON
TMCCOITHAIINH.

OOBACHATH TPUUUHBI JICKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3IN4aTh
cia0bIe M CHUIBHBIC SJICKTPOJIUTHI.
CocTaBisiTh ypaBHEHHUS TUCCOLIMAIIUN
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MPOTEKaHUsl PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalll€éHHbIE  WOHHbBIC
ypaBHEeHUsT peakiuid. CBOMCTBa KHCIIOT,
OCHOBAHHM U COJIEN B CBETE IIPECTABICHUN
00  BJIEKTPOJUTUYECKON  JAMCCOLMALINU.
KauectBeHHbIe peakiny Ha HOHBL. [loHsTHE
0 TUIPOJIU3E COJIEH.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

cciienoBaHue 3JIEKTPONPOBOTHOCTH
PacTBOPOB BEIIECTB, IIpoliecca
NMCCOLUALINY KUCIIOT, IEJIOYEN U COJIeH
(BO3MOYHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

OMNBITH, WUTIOCTPUPYIOIIHNE MPU3HAKA
NPOTEKaHUS peaKMii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BbIJICJICHUE ra3a,
00pa3oBaHUE BO/IBI).

Pacrnio3HaBaHue HEOPTraHMYECKUX BEIIECTB
C TIOMOIIBI0 KAYECTBEHHBIX PEAKIUi Ha
WOHBI.

VlabopamopHuwiii onvim:

M3yuenre mpu3HaKOB MPOTEKAHUS
peaKIuyi HOHHOTO 0OMEHAa B pacTBOpax
DIIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKA,
BBIJICIICHUEM Ta3a, 00pa30BaHUEM BOJIBI).

[l Ipakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOJIHbBIE U
COKpAIEHHbIC NOHHBIE YPABHEHUS
XUMUYECKUX PEaKIii HOHHOTO 0OMEHa,
KpAaTKUE NOHHBIE YPABHEHUSI IPOCTHIX
peaKuui ruapoIn3a CoJIeH.

X apakTepu3oBaTh 00IIHEe XUMUUECKUE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHUH JIEKTPOJIATHIECKON
TMCCOLUALINY; TTOATBEPkKAATh CBOKMCTBA
MpUMEpPaMU MOJIEKYJIIPHBIX M HOHHBIX
YpPaBHEHUM XMMUYECKUX peakuuii. Pemartp
PKCIEPUMEHTAJIBHBIE 33/1a41 110 TEME.
[[maHupoBaTh U OCYIIECTBISATh HA
MPAKTUKE XUMUUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOJIOICHHS, IETIaTh BBIBOIbI
Mo pe3yJibTaTaM dKCIIEPUMEHTA MpHU
MPOBENCHUN JTAOOPATOPHBIX OMBITOB U
MPAKTUIECKUX Pa0OT.

CrnenoBath npaBuiaM 0€30MacHON pabOThI
B J1a00OpaTOpUU IPHU UCTIOTH30BAHUN
XUMHUYECKOM MOCY 1B U 000pYy10BaHUS.
[[poBOIUTH BHIYUCIECHUS IO XUMHUYECKUM
YPaBHEHUSIM.

YuyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemieHue skcriepuMEHTaIbHBIX 3a/1a4
10 TEME.

Boiuucnenus:

110 YPaBHEHUSM XUMUYECKUX PEAKIUI

B [1ap€ WJIU TPYIIIIE.
BricTpauBath pa3BEpHYThIE MINCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha MHGOPMALIHIO
13 yuyeOHMKA U IPYTUX UCTOYHUKOB
uHbopMaIuu, B ToM uncie MarepHera

Hrtoro o pazneny

17

Pa3nen 2. HemeTa yibl M UX COeTMHEHUS

2.1

Oobas
XapaKTEpUCTUKA
XUMUYECKUX
hieMeHToB YIIA-
rpynnsl. [ anorenst

4

OO0m1as xapaKTepUCTUKa TaJIOreHOB.
OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKue CBOMCTBa
MPOCTBIX BEILIECTB - FaJIOT€HOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE XJIOpa
(B3aMMOJEICTBHE C METANIAMH,
HEeMeTaJlJIaMH, IIeJI0YaMHu).
XmopoBonopon. CosisiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxnenime XJ0puIbl U UX HaAXOXKICHUE B
pUpo/Ie.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

OmnbITHI, OTpaxaroue GU3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX

COC,Z[I/IHCHI/Iﬁ (BO3MO}KHO HCIIOJIb30BAHHEC

OO0BACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHMI B MpEJeNnax MajblX NEPUOIOB
W TJIaBHBIX noArpymnm [lepuoanyueckoi
CUCTEMBI XUMHUYECKHUX JIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

XapakTepuzoBaTh (pU3NYECKUE U
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
rajioreHoB (Ha MpUMEpPE XJI0pa) U CIOKHBIX
BEILECTB (XJIOPOBOAOPOA, XJIOPHUIA
HATpHs), CIIOCOOBI UX TTOJTYUYCHUSI,
pUMEHEHUE U 3HAYEHUE B IPUPOJIE U
PKU3HM yesoBeka. Onpenensars XJI0pua-
MOHBI B pacTBope. [InanupoBars u
OCYLUECTBIIATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOTIOACHHUS,

JCJIaTh BBIBOJbI 110 pE3YyJIbTaTaM
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BUJICOMATEPUAIIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(ra;moreHu0B).

VlabopamopHuiii onvim:

l3ydeHue CBOMCTB COJITHOW KUCIIOTBI.
[IpoBeieHNE KaUeCTBEHHBIX peaKIuii Ha
XJIOPUI-UOHBI.

[ Ipaxmuueckas paboma

No 2: ITosryyeHue CoJISTHON KMCIIOTHI,
M3y4YeHUE €€ CBOWCTB.

Boluucnenus:

M0 YpaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIU OJINH U3 PEareHTOB JaH B U30BITKE

DKCIIEPUMEHTA IIPU NTPOBEICHUN
1a00paTOPHBIX OMBITOB U MPAKTUUECKUX
paboT.

CrnenoBaTh npaBuiiaM 0e301acHON pabOThI
B J1a00paTOpUU MPU UCTIOJIB30BAHUU
XUMUYECKON MOCYAbl U 000PYI0OBAHUA.
BricTpanBaTh pa3BEPHYTHIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MH(POPMALIHIO
13 yueOHHMKA U CIIPaBOYHBIX MaTEpUAJIOB,
[PaMOTHO MCIIOJIb30BATh U3y4YECHHBIN
MOHATUWHBINA anmnapar Kypca XUMUN

2.2

OO0mas
XapaKTEPUCTUKA
XUMUYCCKHX
DJIEMEHTOB Y X A-
rpymnmnbl. Cepa u eé
COCIMHCHUS

OO6m1ast xapakTepucTUKa dJeMeHTOB Y X A-
rpymnmbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTEepPHbIE CTETICHU OKUCIICHUS.
CtpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTBIX BEIIECTB - KMUCIOPOJA U CEPHI.
AJUTOTPOITHBIE MOIU(DUKAIIMY KHCIIOPOa U
cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBo10po/I, CTpoeHHUE, HU3UIECKUE U
XMMHUYECKUE CBOMCTBA.

OKCuIBI cepbl KaK MPeACTABUTEIIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u

XUMUYECKHEe CBOMCTRBA (00IIHe KakK

OOBACHATH 001IME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB Y XA -
CPYIIBI U UX COSAMHEHUN C YIETOM
CTPOECHUS UX ATOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XMMHUYECKUE CBOMCTBA IPOCTOTO BELIECTBA
cepnl U €€ COeTMHEHUH (CEPOBOIOPOIA,
OKCHJIOB CE€pbI, CEPHOM KHCJIOTHI,
cyJb(aToB), CIIOCOOBI HX MOYUYCHUS,
MPUMEHEHHUE U 3HAUYCHHUE B IPUPO/IE U
PKU3HU YesioBeka. Onpenenars Halu4ne
CyJib(haT-MOHOB B pacTBOPE.

OOBSCHATH CYIIHOCTb 3KOJJOTHYCCKHX
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MPEACTABUTEIIS KJIACcCa KUCIOT U
cneruduueckue). XUMUIECKHE PEaKIlii,
JIeKanue B OCHOBE MMPOMBIIIEHHOTO
crioco0a MoJy4eHHsI CEpHON KUCITIOTHI.
[Ipumenenne. Conu CepHON KUCTIOTHI,
KaueCTBEHHAs! peaKIlis Ha CyJb(}aT-uoH.
HaxoxaeHue cepol v €€ COeTMHEHUH B
pupojie. XUMUYECKOE 3arpsi3HEHHE
OKpY>Karollel Cpeibl COETUHEHUSIMU CEPhI
(KUCIIOTHBIE N0/, 3arps3HEHUE BO3yXa
U BOJOEMOB), CITIOCOOBI €ro
[pe0TBPAICHUS.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE ¢ 00pa3lamMu cepbl U e€
COeAMHEHUSIMU (BO3MOKHO UCIIOJIb30BaHUE
BUIeOMaTepuanoB). Habmonenue
npolecca 00yrIMBaHUs caxapa Moj
NIEVICTBUEM KOHIIEHTPUPOBAHHOW CEPHOMU
KUCIIOTHL. Jlabopamophbie onvimul:
M3yyeHne XMMAYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBe/ieHNEe KaUeCTBEHHOM peakiuu Ha
cyJib(haT-uOH U HAOIIOACHHUE MTPU3HaKa e€
MPOTEKAHUS

mpo0sIeM, CBSI3aHHBIX C TepepaboTKON
COCIMHEHUM Cephl.

[[manupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE IKCTICPUMEHTHI,
MPOBOJIUTH HAOJIOICHMUS, JIEJIaTh BBIBOIbI
M0 pe3yIbTaTaM dKCIIEPUMEHTA.
CnenoBath npaBuiiaM 0€301acHON padOThI
B 1a0OpAaTOPUU MIPHU UCIIOIB30BaHUU
XUMUYECKOHN MOCYbl U 000PYI0BAHUA.
[Tpon3BOANTE BEIUUCTICHUS IO XUMUYECKUM
ypaBHEHUSM. VIcrob30BaTh pH
BBHITIOJIHEHUN YYEOHBIX 3aJaHUIN TEKCTHI
y4eOHHKa, CIIPABOYHBIC MaTEPHAITBI
(ITeprogndecKyro CUCTEMY XUMHUUYECKHUX
hnemeHnToB [l. . MenneneeBa, Tabmuiry
PacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUI U
COJICH B BOJIE, DJIEKTPOXUMHYECKUH PSIJT
HaIpPSKEHU METaJIoB).

Vcrionb30BaTh IPH BBITTOTHECHUH YUSOHBIX
3aJIaHUI U B TIPOIIECCE MCCIICOBATEIHCKOM
NEeATEILHOCTH HAYIHO-TTOMYJIIPHY IO
JTUTEPATYPY XUMUYIECKOTO COIEPKAHUS,
CIIPaBOYHBIE MATEPHUAIIBI, PECYPCHI

MHuTepHera
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2.3

Oo6mas
XapaKTePUCTHKA
XUMUYICCKUX
PJIEeMEHTOB Y A-
TpYTIIIHL.

A30T, pocdop u ux
COCTMHCHHUS

OO0m1as xapakTepUCTHKa 3JIEMEHTOB Y A-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHHUS.

A30T, pacpOoCTpaHEHHE B PUPOJIE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRA.
Kpyrosoport a3ora B mpupo/e.

AMMHAK, €T0 (U3UUYECKUE U XUMUYECKHE
CBOMCTBA, TIOJyYCHHE U IPUMCHEHHE.
Conu ammoHus, UX (U3UYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KadecTBeHHas peakius Ha HOHBI aMMOHHUSI.
A30THas KMCJIOTa, €€ MOoTy4YeHue,
bu3NYeCcKre 1 XUMUYECKHE CBOMCTBA
(oOuue Kak mpeacTaBUTENS Kilacca KUCIOT
u cneruduyeckue). Mcrnonbp3zoBanue
HUTPATOB U COJICH aMMOHHUS B KAUECTBE
MUHEPATbHBIX YI00peHn. XUMHUYECKOe
3arpsi3HEHHUE OKPYKAIOIICH CPeIbI
COCTMHCHHUSIMU a30Ta (KUCIIOTHBIC TOXK/IH,
3arpsi3HEHNE BO3/yXa, TOYBHI M BOJIOEMOB).
Docdop, aoTponHbIe MOIU(DUKAITUN
docdopa, hpu3nUIeCKre 1 XUMUICCKHE
cBorictBa. Okcun pochopa (V) u

docdhopHas kuciaora, puznueckue u

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB AJIEMEHTOB Y A-
TPYIIIBI K X COCTUHCHUH ¢ YIETOM
CTPOEHHUS UX aTOMOB.

XapakTepru3oBaTh PU3NUECKHUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota 1 pocdopa U UX COSTUHECHUI
(amMmMmaka, coyieii aMMOHHUSI, a30THOM
KHUCIIOTHI, HUTPATOB, okcua docdopa (V) u
dbocdhopHoit kucioTel, pocharos), CrIOCOObI
WX MMOJYUYEHUs, TPUMEHEHUE U 3HAUCHHUE B
MpPUPOE U KU3HU YenoBeka. Onpeaensrh
MOHBI aMMOHUS U (hochat- HOHBI B
pacTBope.

OOBACHATH CYITHOCThH YKOJIOTHICCKUX
po0JIeM, CBI3aHHBIX C HAXO0XKICHHEM
coennHEeHM a3ota u pochopa B

OKpY KaroIIen cpee.

[[manupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE YKCTICPUMEHTHI,
MTPOBOIUTH HAOJIFOICHMS, JIeTIaTh BBIBOIBI
MO pe3ybTaTaM IKCIIEPUMEHTA TIPH
MPOBEICHUH JTA0OOPATOPHBIX OIBITOB U
MPAKTUIECKON pabOTHI.

CrnenoBath mpaBuiiaM 0€30MacHOM paboThI

B J1a00paTopuu
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
lcrionp3oBanue (ochaTtoB B Ka4eCcTBE
MUHEPAIbHBIX YI0OpEHUH.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O3HakomiieHHE ¢ PU3NYECKUMHU
CBOMCTBaMH a30Ta, (hochopa U ux
COETMHEHUI (BO3MOXKHO MCIOJIb30BaHUE
BU€OMaTEpUAIOB). O3HaKOMIIEHHUE C
oOpa3uamu a30THBIX U PocHOpHBIX
y100pEHUI.

[lonyuenue, coOupanue, pacrio3HaBaHUE U
M3yYEHUE CBOMCTB AaMMHAKa.
B3anmonelicTBre KOHIIEHTPUPOBAHHON
Q30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUATIOB).
VlabopamopHvie onvimol.:

[IpoBeneHNEe KAYECTBEHHBIX PEaKInii Ha
MOH aMMOHUs U pocdar-uoH, u U3ydeHue
MPU3HAKOB UX MTPOTEKAHMUSI.

I Ipaxmuueckas paboma

Ne 3: [TonyueHne ammuaka, U3y4eHUe €ro
CBONCTB.

Boiuucnenus:

M0 YPaBHEHUSIM XUMHUYCCKUX PEaKITUH

[PY UCTI0JIb30BAHUM XUMUYECKOMN MOCY/IbI
u 00opynoBanus. [Ipou3BoauTH
BBIUHCJICHUSA 110 XUMUYECKUM YPABHECHHUSIM.
M cnonb30BaTh MpHU BBHITTOIHEHUH YISOHBIX
3aJlaHUN TEKCThl yUeOHUKA, CIIPAaBOYHBIC
MaTepHualbl (IEPUOUYECKYIO CHCTEMY
XUMHYECKHMX 3jieMeHToB [[. 1.
MenneneeBa, TaOJIMIy paCTBOPUMOCTH
KUCJIOT, OCHOBAHUM U COJIEN B BOJE,
DIEKTPOXUMUYECKUH Psii HAIPSKEHU N
METaJJIOB)
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2.4

Oo6mas
XapaKTepUCTUKA
XUMHAYECKUX
h1eMEHTOB XY A-
IPYIIbL. YTIEpOa U
KPEMHUU, U UX
COCIMHEHUSA

OO0mas xapakTepucTuka 31eMeHToB ['Y A-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHHUS.
Yriiepo, ajuiIoTpOIIHbIE MOTU(DUKAIUH,
pacnpocTpaHeHue B Ipupoe, pusndeckue
1 XUMHUYECKUE CBOMCTBA. AJcopOnus.
KpyroBoport yriiepojia B mpupo/ie.
Oxcupl yriaepoaa, ux GU3NIECKue u
XUMUYECKHE CBOMCTBA, JCHCTBUE HA
PKUBBIC OPTaHU3MBI, IOJyYEHUE U
MPUMEHEHHUE. JKOJIOTMYECKUE MTPOOJIEMBI,
CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (I'Y),
FUIOTE3a rJ100aIbHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN (D PEKT.
YToJNIbHAs KUCIIOTA U €€ COJIN, X
bu3nYecKre 1 XUMUUYECKHIE CBOWCTBA,
MOJIy4CHHE W PUMEHEHHUE.
KadecTBeHHas peakiusi Ha KapOoHar -
noHbl. Micnosib30BaHne KapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U
CEJIbCKOM XO35MCTBE.

[lepBoHavyaIbHBIC TTOHATHS 00
OpraHUYECKUX BEIIECTBAX KakK O

COeIMHEHMSIX yTiiepojia (MeTaH, 3TaH,

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB XY A-
CPYIIbI U UX COEAUHEHUN C YUYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMHUYECKUE CBOKMCTBA ITPOCTHIX BEILIECTB
yriiepoaa U KpEMHHUS U UX COCTUHEHUI
(OKCHIOB yTJIepo/ia, YrOJIbHOU KUCTOTHI,
KapOOHATOB, OKCUJIA KPEMHUS, KPEMHUEBOU
KHCJIOTHI, CWJIMKATOB), CIIOCOOBI UX
MOJTY4YEHHUSI, IPUMEHEHNUE U 3HAYEHUE B
MpUPOE U KU3HU YenoBeka. OObSICHATD
MPUYUHHO-CJICACTBEHHYIO CBS3b. CTPOCHUE
BeIlleCTBa  CBOMCTBA " MPUMEHEHUE - Ha
npuMepax COeMHEHUN yriiepoaa u
kpemHusi. OnpenensTe KapooHar - u
CUJIMKAaT-UOHBI B paCTBOPE.

OOBACHATH CYIIHOCTh KOJIOTUYECKUX
Mpo0sIeM, CBI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAIOLIEH Cpeae.
[loaTBepx)aaTh 0COOEHHOCTH COCTaBa
OpraHMYeCKUX BEIIECTB IpUMEpPaMu
MPOCTHIX COCAMHEHUN (METaH, dTaH,
ATUJIEH, AllETUJICH, STAHOJ, TJTULEPHUH,
YKCYCHasi KHCJIOTa), B3AUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUH yriepoa 1
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STUJIEH, allETUIICH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KHCIIOTA).

[[prpoaHbIe HICTOYHUKHU YTIIEBOJOPOIOB
(YyroJib, MpUpOAHBIN a3, HEQTH),
[IPOAYKTHI X NepepadoTKu (OEH3UH), UX
POJIb B OBITY U TIPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOJIOTUYECKU BaXKHBIX
BELIECTBAX: )KUPaxX, OEJKaX, YIIeBOAAX - U
WX POJIU B KW3HU YEJIOBEKA.
MatepualibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYEeCKUX coeanHeHnd. Kpemuuid,
ero (hu3mvecKrue U XMMHIECKUE CBOMCTRA,
noytyueHue u npuMmeHenue. CoeTuHeHUs
KpeMHus B nipupoje. Oomue
npeacTaBiieHust o0 okcuae kpemuus (IV) u
KPEMHHUEBOW KUCIIOTE.

CunukaThl, UX UCTIOJIH30BAHUE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
Baxaeiimme CTpoUTeNbHbIE MATEPUATIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
kese300eToH. [TpobieMbl 6e301macHoro
MCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepHaioB B MOBCETHEBHOMN KU3HHU.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

Mojenu KpucTauInueCKUX PEETOK

OpraHUYECKUX BELIECTB.
OnucheIBaTh POk OEIIKOB, JKUPOB U
YTIEBOJIOB B (YHKIIMOHUPOBAHUU KUBBIX
OpraHu3MOB, COCTaB IPUPOIHBIX
VMCTOYHHUKOB YIJIEBOJOPOIOB, UX POJb B
OBITY U poMbILIUIEHHOCTH. [IpoBOANTH
BBIYKCIICHUS 110 YPABHEHHUSIM XUMHYECKUX
pEaKIui.

[[naHupoBaTh M OCYIIECTBIIATH HA
[IPAKTUKE XUMUYECKHE dKCIIEPUMEHTHI,
POBOANUTDH HAOJIOIEHUS, J1€]aTh BHIBOIbI
MO pe3yJbTaTaM IKCIIEPUMEHTA IPU
IPOBEJCHUH JJTAOOPATOPHBIX ONBITOB U
PaKTUYECKUX padoT.

CnenoBaTh npaBuiiaM 0€30MacHON pabOThI
B J1a00OpaTOpUU MPU UCTIOJIB30BAHUU
XUMUYECKON MOCYbl U 000PYI0BAHHUS.
lcrosib30BaTh MPH BHITIOJHEHUH YYEOHBIX
3aJlaHUI TEKCThl yYeOHUKa, CIIPaBOYHbIE
mMatepuansl (Ileproguueckyto cucremy
XUMHYECKHUX 3j1eMeHTOB [[. 1.
MeHeneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHUHU U COJICH B BOJIC,
DIIEKTPOXUMHUYECKUH Psii HAIPSKEHU I

METaJIJIOB)
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anMasa, rpadura, QymiepeHa.
O3HAKOMJICHHE C MPOIIECCOM aICOPOITUN
PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOrasa.
O3HaKOMJIEHHE C NPOAYKIIUEN CUIIMKATHON
poMbIluIeHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsl IPOMBIIICHHOCTH ).

Mozenu MOJIEKYJT OPraHUYECKHUX BEIIECTB.
VlabopamopHuiti onvim:

[lonyuenue, coOupaHue, pacrio3HaBaHUE U
M3YUYEHHUE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBenieHNEe KaUeCTBEHHBIX peaKIuii Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE
MPU3HAKOB UX MPOTEKAHMUSI.

Il Ipakmuueckue pabomoi:

No 4. TlosmyueHue yriaekucioro rasa,
VU3y4E€HUE €r0 CBOWCTB.

No 5. Perienue skCiepruMEHTaIbHBIX 3a/1a4
1o TeMe « BaxkHelIme HEMETaJJIbI U UX
COCMHEHUS

Boiuucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEaKIIUi

Hrtoro no pazneny

25
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Pa3ngena 3. MeTa/ibl M UX COCAUHEHUSA

3.1

OO01me cBOMCTBA
METAILIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
7JIEMEHTOB - METAJUIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMUYECKUX IJIEMEHTOB

JI.1. MenneneeBa 1 CTpOCHUSI aTOMOB.
Crpoenue metamioB. Merainueckas
CBA3b U METAJUIMYECKAs KpUCTAJIMNYECKas
peueTKa.

DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN
METAIII0B. PUBHUECKUE U XUMHYECKUE
cBoiicTBa MeTaioB. OOmIKe CrocoOb!
noyiyueHust MmetaioB. [lonstre o
KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOObI
3aIUTHI X OT KOppo3uu. CiuiaBsl (CTalb,
YyTyH, TIOPaTIOMUHHI, OpOH3a) U UX
MpPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O6pasipl METAJIIIOB U CILJIABOB.

3yueHue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO MCIIOJIB30BaHUE
BUJICOMATEPUAIIOB).

VlabopamopHvie onvimul. O3HAKOMIIEHUE C
o0OpasiaMu METAJIJIOB M CIIABOB, UX

(bu3MYEeCKUMU CBONCTBAMU.

PackpbIBaTh CMBICT N3Yy4aeMbIX TOHATUHN U
MPUMEHSITH ITU TTOHATHUS MPU ONTUCAHUHT
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJJIOB
U UX COCIMHEHUMN ¢ yYETOM CTPOCHHUS UX
ATOMOB.

X apakTepu30BaTh CTPOCHUE METAJIIOB,
001He PU3NIECKUE U XUMUUCCKHE
CBOMCTBA METAJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI
MOJIyYCHHS] METAILJIOB.

OnuchiBaTh CIIOCOOBI 3aIIIUTHI METAJJIOB OT
KOPPO3UHU.

CnenoBath npaBuiiam 0€301acHOM pabOThI
B 1a00OpaTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOHN TOCYIbI U 000PYI0BAHUS.
[Ipon3BOANTE BBIUKCICHUS IO YPaBHEHUSM
XUMUUYECKUX PEaKIIUM, €CIIU OJUH U3
[p€areHTOB COAEPKUT IPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
VI TPYTITIE.

M crionp30BaTh NP BHIMOTHEHUN YUEOHBIX

BaHaHI/IfI TCKCTbI y‘le6HI/IKa,
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\Bviuyucnenus:

[0 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CIIA OJIVH U3 PEAreHTOB COACPKUT
[MPUMECH

cripaBouHble MaTepuaisl (Ilepuoguueckyro
CUCTEMY XUMHUYECKHUX 3yiemeHToB /I, 1.
MeHneneeBa, TabIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH B BOJIC,
PIEKTPOXUMHUYECKUN Psi/i HANTPSKEHU N
METaJJIOB)

3.2

Baxaenmme MeTauIbl
U UX COCJIMHEHUS

16

[LlemouHBIC METAUIBI: TTOJIOKCHUE B
[Ieproan4ecKoil cucTeMe XuMHIECKUX
bnemeHToB [[.M. MenneneeBa, cTpoeHne ux
AQTOMOB, HaXO0XXJICHHE B TIPUPOJIE.
duznueckre U XuMUYECKHUe CBOMCTBRA (Ha
npuMepe HaTpus U kanus). OKCuabl U
TUJIPOKCUIBI HATpUA U Kanus. [Tpumenenue
M[CJIOYHBIX METAJIOB U UX COCAUHCHUM.
[LlemouyHO3eMEIBbHBIC METAJIIBI MATHUM U
KaJIbLWN: TI0J10)keHue B [lepuoanueckon
CHCTEeME XUMUYeCKHuX dneMeHToB JI. 1.
MeneneeBa, CTPOCHHUE UX aTOMOB,
HaxO0XJIeHUE B mipupoie. dusnyeckue u
XUMUYECKHE CBOMCTBA MAarHUs M KabIIMSL.
Baxueiime coeTuHEHUs Kalblus (OKCHUI,
TUIPOKCHU], cOJin). JKECTKOCTH BOJBI U
CIOCOOBI €€ yCTpaHCHHUSI.

ANIOMUHHUI: TIOJ0KEHHE B

[leproIM4eCcKON CUCTEME XUMUYECKUX

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB 3JIEMEHTOB- METAJJIOB
U UX COEMHEHUN B Tpynmnax ¢ y4éToM
CTPOCHUS X aTOMOB. XapaKTepHU30BaTh
bu3nUecKrue 1 XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB METAJIJIOB M X
coeMHEHUN (OKCHUI0B, TUJIPOKCUIOB,
CcoJieii), CIOCOOBI UX TMOTYYCHUS,
MPUMEHEHHUE U 3HAUYCHHUE B IPUPO/IE U
PKU3HU YeJIOBEKa. Y CTaHABIUBATH
MPUYNHHOCJIEACTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA  CBOMCTBA " IPUMEHEHUE - HA
MpUMEpPax U3y4aeMbIX BEIIECTB.
Pacrnio3HaBaTh ¢ TOMOIIIBIO KAYECTBEHHBIX
peakIuii HIOHbI METAJUIOB: MarHus,
KaJIbIIMsI, ATFOMUHUS, ITUHKA, *xKemesa (II) u
xenesza (I11), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB ¥ TUIPOKCHUIOB aTIOMUHHUSI U

LIMHKA.
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snemeHToB /.M. MenaeneeBa, ctpoeHue
aToOMa, HaXO0XKJICHHE B TIPUPOJIE.
DU3NYECKHE U XUMHUYECKHUE CBOMCTBA
aroMUHMS. AM(OTEpHBIE CBOWCTBA
OKCHJa U TUApOKcHaa antoMunus. JKeneso:
rosoxenne B [lepuonnueckoit cucreme
xuMu4eckux snemeHToB .M. Menneneena,
CTPOEHUE aTOMa, HaAXOXKJICHUE B MPUPO/IE.
DU3NYECKHE U XUMHUYECKHUE CBOMCTBA
kesie3a. OKCHUIbl, THIPOKCUABI U COJIA
kenesa (I1) u xxenesa (I11), ux cocras,
CBOMCTBA M MOJTyUYCHHE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu.: OcoOEHHOCTH
B3aUMOJICHCTBUS OKCU/IA KaJIbLIMS U
HATpPHsI C BOJIOM (BO3MOXKHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHue MIaMEeHU HOHAMM HaTpus,
KaJIUSI U KallbLUsl (BO3MOYKHO
MCII0JIb30BaHUE BUIEOMATEPHUATIOB)
lccrenoBaHne CBOMCTB KECTKOW BOIBI.
[Ipouiecc ropeHus xeie3a B KUCI0POIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

Vlabopamophuie onvimsi: [IpoBenieHne
KaueCTBEHHBIX Peaklvil Ha MOHBI (MarHusl,
KaJIbIUSI, A TFOMUHUS,

[[nanupoBaTh U OCYIIECTBIIATH HA
MPAKTHUKE XUMUYECKUE IKCTICPUMEHTHI,
[IPOBOJUTH HAOJIOICHMS, IETIaTh BBIBOIbI
MO pe3yJbTaTaM dKCIIEPUMEHTA MIPU
MPOBEJCHUH JTaOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CnenoBaTh npaBuiiaM 0€30MMacHON pabOThI
B 1a0OpAaTOPUU MIPHU UCIIOIB30BaHUU
XUMHUYECKOM MOCY bl U 000PYJOBaHMUSL.
[1pon3BOANTE BEIYUCICHUS 110 XUMHIECKIM
YpaBHEHUSIM. Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wiy rpyIire.

BricTpanBaTh pa3BEpHYThIC MMCEMEHHBIC U
YCTHBIE OTBETHI C ONIOPOM Ha MH(POPMALIHIO
13 y4eOHHMKA U CIIPAaBOYHBIX MaTepUAIIOB,
rPaMOTHO UCHOJIb30BaTh U3yUEHHBIN
[MOHATUMHBIN arnmnapar Kypca XMMUAH

49



1rHKa, sxenesa (II) u xenesa (111), meau
(IT), onmucanue NMprU3HAKOB UX MPOTEKAHUSI.
VccnenoBanne aM(pOTEPHBIX CBOHCTB
TUPOKCUIA ATIOMUHUS U THAPOKCHIA
[IUHKA.

[l Ipaxmuueckue pabomoi.:

Ne 6. )KEcTKOCTh BOJBI 1 METOJBI €€
yCTpaHEHUS.

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a/1a4
1Mo TeMe «BaxkHelnme MmeTanibl ¥ UX
COCTUHCHUSY.

Buiuucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJINH M3 PEarcHTOB JaH B U30BITKE
WA COJICPKUT MPUMECH;

MaCCOBOM JIOJIM BbIXOJIa MIPOAYKTa PEaKIIUU

Hroro no pazueny

20

Paszne

J 4. X¥MHS M OKPY/Ka0LIas cpeia

4.1

XUMUAA U
OKpy Karomias cpeaa

3

BemiecTBa 1 MmaTepuasnbl B IOBCEAHEBHOU
PKU3HU YejoBeKa. be3omacHoe
HCHOJIb30BAHUE BEIIECTB U XMMHUYCCKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.
XUMHAUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN
cpenasl (TpeaenbHas J0myCTUMAast

XapakTepu3oBaTh pPOJIb XUMHUU B
pa3nM4YHbIX cepax AeSITEIbHOCTH JIOAEH,
OCHOBHBIE BEILIECTBA U MaTE€pPHUAIbI,
pPUMEHSIEMBbIE B )KM3HU COBPEMEHHOTO
YEJIOBEKA.

OOBSACHATH yCIIOBUS 0€301aCHOTO

HMCITIOJIb30BaHHA BCIICCTB 1 XMMHUYCCKUX
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KOHIICHTpAIUs BEIIeCTB. Poyib XumMuu B
pEeLIeHUH SKOJIOTHIECKUX MTPOOIIEM.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

3ydeHue oOpasioB MaTepruaaoB (CTEKIIO,
CILJIaBbl METAJIJIOB, TIOJIUMEPHBIC
MaTepHuabl)

peakiuii B ObITY.

AHQJIM3UPOBATh U KPUTUUYECKH OLICHUBATH
UHGOPMAITUIO O BIUSHUU
MIPOMBIILJIEHHOCTH, CEIIbCKOTO X035 CTBA,
TpPaHCIOPTA U JIp. HA COCTOSTHUE
OKPY>KArOIEH CPEIbI.

YMETh OKa3bIBaTh MEPBYIO MOMOIIb MPHU
XUMHUUYECKUX 0’KOTaX U OTPABJICHUSIX.
[IpuHuMaTh ydyactue B 00CYKIECHUU
npo0JieM XUMUYECKON U AKOJIOTHUECKOMN
HaIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MMO3ULIMIO 10 poljemMe U
npeiaraTh BO3MOXHBIE ITyTH €€ PelIeHus

Htoro no paszueny: 3
PesepBHOE Bpems 3
OBIIIEE UMCJIO YACOB 68
[10 [TPOTPAMME
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B JaHHOM JIOKYMEHTE 11 pOHYMEPOBAHO U MPOLIMTO
I (nbrmbPeldn 0‘,,7//4’) CTpaHulL

: :'- «IlIkona Ned ~ Kanerckuii kopryc um.

O.C. LlenukoBckas




