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AnantupoBanHas pabouas mporpamma (manee [lporpamma) mo  yueOHOMY
npeamety «Xumus» paspadorana Ha ocHoe OI'OC OOO, IlpumepHoi mporpammei
BOCITUTAHUSA, C yUETOM paCHpeAeNiEHHBIX IO KJIaccaM MPOBEPSIEMBIX TPeOOBaHHWM K
pe3ynbTaTaM ocBoeHUsA OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHMA.

IosscHuTeIbHAA 3aIMUCKA

Oo0mas xapakTepucTuka yueOHoOro npeamera «Xumush»

Bxnag yueOHoro mpeamera «XuMHsS» B JOCTHXKEHUE €€ OCHOBHOTO
obmiero oOpa3zoBaHus OOYCIIOBJICH BO MHOTOM 3HAUE€HHEM XUMHYECKOW HAyKH B
MO3HAHWW 3aKOHOB TPHUPOIBI, B PA3BUTHH TPOU3BOIUTEIHHBIX CHJI OOIECTBA H
CO3/ITaHWX HOBOMW 0a3bl MAaTePUATILHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK PaclpOCTpaHuia CBOE
BJIMAHKME HA BCE O0JIACTH YEJIOBEUECKOTO CYIIECTBOBAHUSA, 33/1aJla HOBOE BUIACHUE
MHUpa, CTajia HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBON KYJBTYPHI, HEOOXOIUMBIM
YCIIOBHEM XU3HW OOITECTBA; 3HAHWE XWUMHH CIIY>KAT OCHOBOH Jij1s1 ()OPMUPOBAHUS
MUPOBO33PEHUS UEJIOBEKA, €ro MPEACTABICHUNA O MAaTEPUATIbBHOM €JUHCTBE MUPA;
BAKHYIO  POJb  WrpaloT  (HOpPMHpPYEMBIE  XHMHEH  TPEACTABICHUS O
B3aUMOIIPEBPAIICHUAX HHEPrUM W 00 HSBOJIIOIUU BEIIECTB B  MPUPOJE;
COBPEMEHHAs XMMUS HAMPABJIEHA HA PEILICHUE rII00AIbHBIX MPOOJIEM YCTOHUHUBOTO
PA3BUTHS YEJTOBEUECTBA — CIPhEBOM, SHEPTETUUECCKOM, MUIICBON U HKOJIOTUUECCKON
0€30IMacHOCTH, TPOOJIEM 3APaBOOXPAHEHUS.

B ycnoBusix BO3pacTarolllero 3HAUCHUS XUMUW B JKM3HH OOIIECTBA
CYIIECTBEHHO TOBBICKWJIACh POJIb XUMHUYECKOro oOpa3oBanusa. B miane
COIMAJIU3AIMA OHO SABJIACTCS OJHUM W3 YCIOBHH (HDOPMHPOBAHUA HWHTEIUICKTA
JUYHOCTH ¥ TAPMOHUYHOTO €€ PA3BUTHS.

CoBpeMEHHOMY  YEJIOBEKY XWMWYECKWE 3HAHWS HEOOXOJUMBI IS
MpUOOPETEHUS OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISAIONIETO YBEPEHHO TPYAUTHCA B
COILMYME U OTBETCTBEHHO Y4YaCTBOBAThb B MHOTrOOOpPA3HOM KW3HU OOIIECTBA, IS
OCO3HAHUA BAKHOCTU PA3yMHOTO OTHOIIEHHA K CBOEMY 370POBBIO U 3I0POBBIO
JAPYTHX, K OKPYXKAIONMICH MPUPOAHOW Cpeae, UIA TPaMOTHOTO TOBEACHHS TPH
WCITIOJIb30BAHUM PA3TUUYHBIX MATEPHUAIOB M XHMHUECKUX BEIIECTB B MMOBCETHEBHOM
KHU3HU.

XUMHUECKOE O00pa30BaHUE B OCHOBHOM IIKOJIE SIBAsAETCS Oa30BbIM IO
OTHOIIIEHHWIO K CHCTeME OOIlero XuMudeckoro ooOpazoBanud. IlosTomy Ha
COOTBETCTBYIOIIIEM €MY YPOBHE OHO pEaTU3yeT MPUCYIIHE OOIIEMY XUMUUECKOMY
00pa30OBAHUIO KJIFOUEBBIE LIEHHOCTH, KOTOPbIE OTPAXKAOT TOCYIAPCTBEHHBIE,
OOIIECTBEHHBIE U MHJIMBUAYAJIbHBIC TOTPEOHOCTU. DTUM OMPEACIAETCA CYIIHOCTh
oOlel cTpaTteruu oOy4eHUs, BOCIIUTAHUSA U PA3BUTHS O0yYarOIIUXCs CPEACTBAMU
y4eOHOTO MpeaAMETa « X UMUAY.

Nzyuenune npenmera: 1) cmocoOCcTByeT peanm3ariii BO3MOXKHOCTEH s



camMopazBuTHs ®  (HOPMHUPOBAHMUS KYJIbTYPHl JIMYHOCTH, €€ oO0med u
(byHKIIMOHABHON TPAMOTHOCTH, 2) BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBINIUICHHUS U
TBOPYECKHUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOATEJIBHOW ydueOHOM
NEATCIIBHOCTH,  JKCIEPUMEHTAIBHBIX W HWCCIENOBATEIbCKUAX YMEHH,
HEOOXOMMMBIX KaK B TIOBCEAHEBHOW KW3HW, TaKk W B MPOoQeCCHOHATBHOMN
JEATEBHOCTH, 3) 3HAKOMHUT CO CHEHM(PUKON HAYyIHOTO MBITTUICHAS, 3aKJIaIbIBACT
OCHOBBI LEJTOCTHOTO B3MJISJa HA €AWHCTBO MNPHUPOABI M YEJIOBEKA, SBIISETCA
OTBETCTBEHHBIM 3TAlOM B (POPMHUPOBAHWM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH
MOoAPOCTKOB;, 4) cmocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBCHHO-HAYUYHBIM 3HAHUAM, K MPUPOJEC, K YEJIOBEKY, BHOCUT CBOU BKJIad B
AKOJIOTHUYECKOE 00pa30BaHuE 00YyYarOIIUXCA.

HazBanHbie  HampaBjicHUss B  OOY4YE€HMHM XUMHUHU  OOECIECUUBAIOTCS
cnenmuduKol COAEpKaHUS TPEAMETa, KOTOPBIM SABIIACTCA TEAArOTHYECKH
aJanTUPOBAHHBIM OTpPaXKEHUEM 0a30BOM HAYKH XUMHUH HA OMPEACIEHHOM ATane eé
Pa3BUTHSL.

Kypc xuMum  OCHOBHOW  IIKOJIBI OPUEHTHPOBAH HA  OCBOCHHUE
00y4YarolUMHCS OCHOB HEOPTraHWUYECKOM XMMHUKM M HEKOTOPBIX TMOHATUH H
CBEJICHUM 00 OTACNIbHBIX 00OBEKTAX OPraHUUECKON XUMHUH.

CrpykTypa comepxkanus mpeaMera chopMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK ero u3ydeHuto. Coaep:kaHue CKIAAbIBAETCA W3 CHUCTEMbl MOHATHH O
XUMHYECKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBI IOHATUI O XUMHUYECKOW PEAKLINU.
O0e 3T CUCTEMBI CTPYKTYPHO OPraHW30BaHbI MO MPUHLHUIY MOCJIECI0BATEIBHOTO
Pa3BUTHA 3HAHWI HA OCHOBE TEOPETUYECKHUX TMPEACTABICHUH PA3HOIO YPOBHA:
ATOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHWS, YPOBHA
[lepnomnueckoro 3akona J[. M. MenaeneeBa kak OCHOBHOIO 3aKOHA XWUMWH,
VUCHUS O CTPOCHMM aroMa W XUMHUYECKOW CBSI3U, NPEACTaBICHUNA 00
3IEKTPOJUTHYECKON TUCCOLMALIMN BEIIECTB B PaCTBOpax. 1e€OpEeTHUECKUE 3HAHUA
paccMaTpUBAIOTCA HA OCHOBE OMIIMPHYECKH TOJYUYEHHBIX W OCMBICIICHHBIX
(bakTOB, pa3BUBAIOTCS TOCIICIOBATEIIFHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOTHSS
(dbyHKIIMA OOBACHEHWA W MPOTHO3UPOBAHUSA CBOMCTB, CTPOSHHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHCHUS U MOTYYEHHS U3YYaeMbIX BEIIECTB.

Takas opraHuzaius coJepkKaHud Kypca CHOCOOCTBYET NPEACTABICHUIO
XMMHWUYECKOW COCTABJIAIOLIEH HAYYHOM KAPTUHBI MHUPaA B JIOTUKE €€ CUCTEMHOM
npupoasl. TeM caMbiM OOECTICUMBAETCA BO3MOXKHOCTh (POPMHUPOBAHHSA Yy
0o0y4Yaroluxca I[EHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUI0 M METOoJaM
MO3HAHUS B Hayke. BaKHO TakKe 3aMETHUTh, UTO OCBOCHHE COJEPKAHUSA Kypca
MPOUCXOIUT ¢ MPUBJICUCHUEM 3HAHUW U3 PAHEE W3YUYCHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 knacce» u «®uzuka. 7 Kiaccey.

e u3yueHus yueOHOro npeamera « XuMush»
K HampaBlieHMIO MEPBOCTENEHHONW 3HAUMMOCTH TPU  peau3aluu
oOpa3oBarenbHBIX (QYHKIUHA TpeaMeTra «XUMHUS» TPATUITMOHHO  OTHOCAT
(dopMupoBaHUE 3HAHWI OCHOB XUMHYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO



€CTECTBO3HAHUA, TMPAKTUYECKOW JEATEIbHOCTA 4YEJIOBEKA W KaK OJHOT0 U3
KOMITOHEHTOB MHPOBOHM KyJbTYpHl. 3ajada MpeAMeTa COCTOWT B (POPMUPOBAHHH
CHUCTEMBl XHMHYCCKMX 3HAHUH — BaKHEHIWX (DAKTOB, IOHITHH, 3aKOHOB H
TEOPETUUECKUX TMOJIOKEHUH, JOCTYNMHBIX OOOOIICHUI MHUPOBO33PEHUECKOTO
XapakKTepa, fA3blKa HAYKW, 3HAHWUU O HAy4YHBIX METOAAX HW3YUCHHS BEUIECTB U
XUMHUYECKUX PEaKIHii, a Takke B (POPMUPOBAHUH M PA3BUTHHA YMECHHHA B CTIOCOOOB
NEATEIbHOCTH, CBSI3aHHBIX C IUJIAHUPOBAHHMEM, HAOMIOJCHUEM W MPOBEACHUEM
XUMHYECKOTO SKCIIEPUMEHTA, COOMIOICHUEM TpaBHJI 0€30MacHOTO OOpallleHUs C
BEILIECTBAMU B MOBCEAHEBHON KU3HMU.

Hapsany ¢ >TuM 1enu u3ydyeHUs MpeaMeTra B MPOrpaMme YTOYHEHBI U
CKOPPEKTUPOBAHbBI ¢ YUETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOILETO
oOpazoBanua. CerogHda B oOpa3oBaHMM 0CO00 3HAUMMOH  MPHU3HAETCA
HAMpaBJICHHOCTh OOy4YeHUs Ha Pa3BUTHE W  CAMOPA3BUTHUE  JIMUHOCTH,
(dhopMupoBaHue €€ UHTEIUICKTA U 00MIeH KyIbTypbl. O0OydeHHE YMEHHIO YUUTHCS U
MpOAOIXKaTh CBOE O0pa30BaHME CAMOCTOSITEIBHO CTAHOBUTCS OJHOW U3
BOKHEHINX (PYHKIHH YICOHBIX TPEMETOB.

B cBs3u ¢ 3TMM T0puM  WM3yUYeHHM TPeAMETa B OCHOBHOM IIKOJE
JOMUHUPYIOLIEE 3HAUCHUE TPUOOPETN TAKUE 1EH, KAK:

(opMHUpOBAHWE HMHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BAHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUMH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YCJIOBUSIM KU3HH,

HAIMpPaBJICHHOCTh O0YUEHUS HA CUCTEMATHUYECKOE MPUOOIICHUE YyUAIUXCA K
CaMOCTOSTEIbHOMN MO3HABATEIBHOM ACATEILHOCTH, HAYUYHbIM METOJIaM MO3HAHMUS,
(hOpMHPYIOTITIM MOTHBAITHIO U PA3BUTHE CITOCOOHOCTEH K XHUMHH,

o0ecrieueHne YCIOBUH, CMOCOOCTBYIOMIMX MPHOOPETEHUIO O0yYarOImMMUCS
OnbIiTa Pa3HOOOPa3HOW JEATEIbHOCTH, MO3HAHWA W CAMOIO3HAHUA, KIIFOUYEBBIX
HABHIKOB (KITIOUEBBIX KOMTMETEHITNI), UMEIOMNX YHHUBEPCATHLHOE 3HAUCHUE I
Pa3JIMUHBIX BUJOB ACATEIBHOCTH,

(dopMupoBaHuEe yMEHWN OOBSICHATH W OICHWUBATH SBJICHUS OKPY KAIOIIETO
MHpA Ha OCHOBAHWUMW 3HAHUMN U OMBITA, MOTYUYCHHBIX IPU U3YUCHUU XUMUU,

dbopmMupoBanue |y  0OyYarOIMXCs  TYMAHUCTHYECCKHUX  OTHOIICHHH,
MOHUMAHHUS 1EHHOCTH XWUMHUYECKMX 3HAHWU Uil BBIPAOOTKH HSKOJIOTHYECKH
1EJeCO00pa3HOr0 TOBEAEHUA B ObITY W TPYJOBOU JACATENIBHOCTH B ILENAX
COXPaHEHUA CBOETO 340POBbA U OKPYIKAKOLIEN ITPUPOJTHON CPEIBIL,

pPa3BUTUE MOTHUBALMKU K OOYUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUID HA OCHOBE YCBOCHHS OOIICYETOBEUECKUX LICHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(WiIs M HAMPaBICHHOCTH TATbHEHUIIIETO
00yUeHMUs.

Ilpuniun, moaxoAsl HW  ocoOble  0oOpa3oBaTeabHbIC  MOTPEOHOCTH
obOyuatomuxca ¢ HOJIA nmo npeamery «Xumusa» T€ K€, YTO U MPU U3YUECHUH
bu3uKy.

Oco0blie oOpa3oBaTebHBbIE TOTpeOHOCTH 00yuaromuxcst ¢ HOAA

Oco0ble 00pa3zoBaTeibHbie TOTPEOHOCTH OOYYAIOIIUXCSA ¢ HAPYIIEHUAMHU OMOPHO-



JBUTATEIILHOTO ammapara 3aaloTcs crenu(pUKONd TBUTATEILHBIX HAPYIICHUH, a TaKKe
cnenuuKold HAPYIICHHUS] TICHXWUYECKOTO PAa3BUTHS W OMPEACIAIOT OCOOYIO JIOTHKY
MOCTPOEHUS YUeOHOTO MPOLIECCa, HAXOAAT CBOE OTPAXKECHHUE B CTPYKTYPE CONEPIKAHUA U
B CAMOM COZEpKaHUK 00pa30BaAHUS.

MoOXHO BBIACIHUTH CIECAYIONIME OCOOBIE MO CBOEMY XapaKTepy MOTPEOHOCTH,
cBolicTBeHHbIe yuamumesac HOJIA:

o HEMPEPHIBHAA peau3aliis KOPPEKIIMOHHO-PAa3BUBAIOIIKX MPOIIECCOB UEPE3
coaep)kaHre 00pa3oBaHUS,

o MOTPEOHOCTh B MPOJIOHTALIMKU CPOKA 00YUYEHHUS HA OJIUH IO/,

o MOTPEOHOCTh BKJIFOUEHUS B YUE€OHbIH MPOLECC YMPOIICHHBIX Y4€OHO-

MMO3HAaBATCJIbHBIX 3aAdd, HMCHOIIMHUX IIPAKTHKO-OPUCHTHPOBAHHYIO HAIIPABJICHHOCTL H
pPeIIaCMBbIX B PA3JIMYHLIX IIPCAMCTHBIX O6J'IaCT$IX;

o MOTPEOHOCTh B CHEHUAJIBHO OPraHU30BAHHOM OOYUYEHUU «IIEPEHOCY»
c(hopMHUPOBAHHBIX 3HAHWIN W YMEHWW B HOBBIC )KU3HEHHBIC CUTYAIUH,
o MOTPeOHOCTh B PA3BUTHM W COBEPIICHCTBOBAHMM KOMMYHUKATUBHBIX

BO3MOYKHOCTEH C MPUMEHEHHWEM CPEACTB BepOaIbHOM W HeBEpOAJbHOM KOMMYHHMKAIIWH,
B TOM YMCJIE CPEACTB JIONMOJHUTEIBHON U AJIbTEPHATUBHOU KOMMYHHUKAIIUY,

° MOTPEOHOCTh B CO3JaHUU CIELMAIbHOW 00pa30BaTEIbHON CPEABl C YUETOM
€€ MNPOCTPAHCTBEHHOM W BPEMEHHOM OpPraHUW3allii HA OCHOBE MCHOJIb30BAHUS
JIBUTATEJIBHOTO U OXPAHUTEJIBHOTO MENATOTUUECKOTO PEKUMOB,

o MOTPEOHOCTh B HWCIMOJB30BAHUM QJTOPUTMOB BBITIOJIHEHUS PA3JIMYHBIX
yueOHBIX 3aJ1a4 JU1sl KOHKPETU3ALMUK ICHCTBUIA MPU CaMOCTOATENIbHON padoTe;
o MOTPeOHOCTh B pEau3allii  MOPOrpaMMbl  KOPPEKIMOHHON  paboThI

MICUXOJIora, Jioroneaa (BKIIOYAs KOPPEKIMIO TMPOW3HOCHUTEIBHOW CTOPOHBI PEUM),
MOMOIIY THIOTOPA W/WJIA aCCUCTEHTA TIPH HEOOXOAUMOCTH,

o MOTPeOHOCTh B peanu3anuu (PU3HYECKOr0 BOCHHUTAHHS IO IIPOrpaMMe
«AnanTusHas (GU3KYIBTYpPay,
o noTpeOHOCTh B PaCIIUPEHWH  00pa30oBaTENbHOTO  MPOCTPAHCTBA

OpraHu3aIiy 3a CUET BHEITHUX CPEOBBIX PECYPCOB.

VY obydaronmxcsi ¢ HapyIMIEHUSMHA OMOPHO-IBUTATEILHOTO arnmapara Ha YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHUACOXpAHSECTCS ACHUITUTAPHOCTH OTACJIbHBIX
KOTHUTHBHBIX, W/WJIA KOMMYHHKATHBHBIX, W/WIH ToBeAeHUEeCKHX (yHkimid. Taxxke y
HUX  OTMEUYAIOTCS BBIPAKEHHBIC ACTCHWUYECKHUE TPOSIBJICHHS, 3aMEUICHHBIA TEeMI
YCBOCHHS 3HAHWM, IBUTATEIIBHBIC W PEUCBBICHAPYIICHUS, 3aTPYIHSIONHE OOYyUCHHE
JAHHOMW TPYTITHI O0YUYaIOMAXCS ¢ OTPAHUYCHHBIMA BO3MOXXHOCTSIMH 3/I0POBbSI.

VYkazanHble  OCOOCHHOCTH  OOydJalOmMXCS ¢ HAPYIICHUSMH  OMOPHO-
JBUTATEIIGHOTO armapaTa TPHUBOIAT K TPYAHOCTSIM OOOOIIEHWS W CHCTEMAaTH3aIliH

YCBOEGHHOTO  NPEAMETHOro cojepxkanus I[Iporpammbl. g ToroutoObl  ObLIM
o0ecrneueHbl HEOOXOIUMBIE MEKITPEIMETHBIEC CBSI3U, CUCTEMATU3UPOBAHO YCBOEHHOE
MPEIMETHOE  COACPIKAHUE U oTpadOTaHbl  METANPEAMETHBIE  PE3YJIbTAThI,

HEOOXOIMMBbIE NJ11 MPOAOIKEHUA OOYUEHHS] KAaK HAa YPOBHE CPEOHEro OOIIero, Tak u
cpenHero TmPo¢eCCHOHATLHOTO 00pa30BaHUA, BBOJIUTCS JIOMOJHUTEIBHBIA TOJ
oOyuenmst (10-w1it Kmacc). ApanTupoBaHHas OCHOBHas oOpa3oBareibHAs MpOorpaMMma



JU1sl 0Oy4YarOIIMXCsl ¢ HAPYILICHUSMU OMOPHO-JABUrATEIBHOrO anmnapara B 10-om knacce
pa3pabaThiBacTC Ha OCHOBE IporpamMMmbl  9-ro  Kjacca C  BBIACICHUEM u
CHUCTEMaTH3alACH CIIOKHBIX W 0CO00 3HAUMMBIX JUTS JMajbHEHIero o0yueHus TeM 3a
BECh MEPHUOJT OOYUEHHUS.

[Tpononranus cpoka o0ydeHus Ha 1 roa Takke MpeayCcMaTpUBAET BO3MOKHOCTD
JUTSI TIEJIATOTOB TIPH pa3padoTKe pabourX MPOTrpaMM U CTPYKTYPUPOBAHUHN COACPKAHUS
MEPEHOCHUTh OTACIBbHBIE TEMbl Ha CICAYIONUH ydeOHBIM TOJ, PpACIIAPATh WJIH
cokpamarh 00beM YyueOHOTO MaTepuaja, HMCXOAS W3 OCOOCHHOCTEW KOHTHHTECHTA
oOpa3oBarepbHOW opranu3anud. [Ipu TakoM Mmoaxoae BaXHO K MOMEHTY 3aBEpPICHUS
oOydeHHs Ha YPOBHE OCHOBHOTO 00MIeTo 00pazoBanus chOPMHAPOBATH y OOyUAIOTIAXCA
¢ HO/IA nmpenmetHbie pe3ynabTaThl, cOOTBETCTBYIOMME TpedoBanusm OI'OC OOO.

B cBsi3m ¢ TpyaHOCTAME OBJIaJICHUS HaBBIKAMU W3-3a JBUTATEILHBIX HAPYIICHHUHA
HEOOXOMMO BHECCHHE W3MEHEHWH B TpeOOBaHMS K OIEHKE 00pa3oBaTEIbHBIX
JOCTHKEHUN 00YYaArOIINXCS.

JInsg naHHOW Tpynmbl ydeT OCOOCHHOCTEH M BO3MOXKHOCTEH OOyYaroImxcs
peanm3yeTcs uepe3 00pa3oBaTeNbHBIE YCIOBHUS (CIENHAIbHBIE METOAB (hOPMHUPOBAHUS
rpaOMOTOPHBIX HABBIKOB, TPOCTPAHCTBEHHBIX W BPEMEHHBIX TIPE/ICTABIICHUN,
COUCTAHUE YUYEOHBIX M KOPPEKIMOHHBIX 3aHATUMN, Oe30aphepHasd cpeaa, CIeluaibHOE
o0opyZoBaHWE W aACCHUCTUBHBIC TeXHONOTHH). CrernuanbHoe OOYYeHWE W YCIYTH
JOJDKHBI  OXBAThIBATh aJaNTHUBHYIO (PH3WUYECKYIO KYJIbTYpPY, TCHXOJIOTHUECKYI0 |
JIOTOTICAMYECKYIO TTOMOTMIb. J[71a 00yJaromuxces ¢ TSKETBIMU HAPYIMICHUSIMHA PEUH TPH
nepebpaibHOM  TIapaimde ©W  CXOMHBIX  COCTOSHHUAX  MOXET  MOHAg0OWTHCS
BCIIOMOTATEIbHBIC TEXHWYECKHE CPEACTBA. B YaCTHOCTH, KOMMYHHUKAIIMOHHBIE
YCTPOHCTBA OT MPOCTEHINUX IO 00JIee CIOKHBIX, B KOTOPHIX HUCITOJIB3YIOTCS TOJIOCOBHIE
CHHTE3aTOPhl (KOMMYHHUKAIIMOHHBIC JTOCKH C PUCYHKAMH, CAMBOJIaMH, OYKBaMW WJIH
CIIOBAMH).



Conepxxkanue yueOHOro npeamera « XuMHsD»)

8 KUIACC

IlepBoHauabHBIE XUMHUYECKHE TIOHATHUSI

[Ipeamer xumun. Pojb XuMWM B JKM3HH 4YEIOBEKA. lena W BEIIECTBA.
dusnyeckne CBOWCTBA BEIIECTB. ATrperatHOe COCTOSHHME BemiecTB. [loHATHE O
METO/IaX MO3HAHUA B XUMHUH. XUMHS B CUCTEME HayK. YUHCThIE BEIECTBA M CMECH.
CnocoObl pazaeiaeHust CMecei.

ATOMBI W MONEKYJIBl. XUMHYECKHE 3IeMEHTH. CHMBOJIBI XHMHUYECKHX
aeMeHTOB. [IpOCThIE B CITOKHBIE BEIECTBA. ATOMHO-MOJICKYJIAPHOE YUCHHE.

Xumuueckass ¢dopmyna. BajgeHTHOCTHP aTOMOB XUMWYECKHX JJIEMEHTOB.
3aKk0oH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAs aTOMHAs —Macca.
OTtHOocuTembHAA MOJICKYJISIpHAs Macca. MaccoBasi 101 XHMHUECKOTO JIEMEHTA B
COCTMHEHUH.

Ousnyeckne U XUMHUCCKUE ABJICHAA. XUMWYECKas PEaKIusa U €€ IPU3HAKH.
3aK0oH COXpaHEHUS MacChl BEMIECTB. XWMHUYECKHe ypaBHeHmsa. Kiaccmbukanms
XUMHUYECKUX PEAKIHi (COSAMHEHMS, PA3JIOKEHUS, 3aMEIIEHUA, 0OMEHA).

XUMUYECKUA SKCIEPUMEHT. 3HAKOMCTBO C XWUMHYECKOW TOCYyAOH, €
npaBujiaMu padboOThl B JIaDOpaTopuu M mpuéMamMu oOpalleHus ¢ JIabopaTOPHBIM
o0OpyZOBaHWEM, W3YyUEeHHE W ONHCAHWE (PU3MUECKUX CBOWCTB 0Opa3IoB
HEOPTaHWYECKUX BENICCTB, HAOMOAeHUE (PU3MUECKUX (TUTABJICHHE BOCKA, TAsHUE
Jba, paCTUPAHUE caxapa B CTYIKE, KHTICHUE W KOHJACHCAITUS BOJIbBI) 1 XUMHYECKIX
(ropeHHE CBEYM, MPOKAIMBAHWUE MEIHON TMPOBOJIOKH, B3aWMOJICHCTBHE MENNa C
KHUCITOTOMN) SBJICHWH, HAOIFOJCHUE 1 OMTMCAHUE TPU3HAKOB MTPOTCKAHUS XUMHAUECKIX
peaknmii (pa3ioKeHUE caxapa, B3aUMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPHIAOM
Oapusi, paznoxenue ruapokcuna meau(ll) mpm HarpeBaHwm, B3aUMOJCHCTBHE
xene3a ¢ pacteopom comm meau(ll)); m3yuenne cnocoOoB pasaeneHus cmecen (¢
MTOMOIITHIO MarHuTa, ¢uasTpOBaHHKE, BEITIAPUBAHME, JTUCTHILISTIAA,
xpomatorpadus), NPOBEACHUE OYUCTKA TIOBAPCHHOW CONM; HAOMIOACHUE W
OTMCAHKE PE3YTbTATOB MPOBEACHUS OTBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHCHUS
MacCChI; CO3/IaHAE MOJIEIICH MOJIEKYT (IITAPOCTEPKHEBBIX).

Baneiimme npeacTaBuTe/ I HEOPTAaHNYECKHX BelIeCTB

Boznyx — cmech razos. CocraB Bozmyxa. Kucimopoa — 3J€MEHT U TIPOCTOe
BemecTBO. Haxoknmenue kucnopoma B Tpupoae, (U3MUECKHE W XUMHYCCKUE
cpoiictBa (peakiun rtopenus). Oxcuapl. [Ipumenenume kucnopoma. CrocoOsl
MOJIyYCHHST KUCIOopoAa B J1adopaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kucaopoaa B mpupoe. O30H — aJiyIOTPONHAS MOIA(HUKAINSA KACTOPOa.

TermoBo#t 3¢ekT XUMHUUECKOW PEaKiy, TEPMOXUMHUUYECKHUE YPaBHEHUA,
9K30- M DHAOTEPMHUUCCKUE PEAKITUU. TOIMINBO: yroJib W METaH. 3arpsa3HeHUE



BO3/IyXa, YCUICHHE MApPHUKOBOIO d(Pdekra, pa3pyIieHue 030HOBOTO CJIOS.

Bonopoa — »neMeHT W mpoctoe BemiecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, (Qu3MUecKMe W XUMHWYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOHI
nonydeHus. Kucmotel u conm.

KonnuectBo BemiectBa. Momb. MonspHas Macca. 3akoH ABOrajapo.
MonspHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM YPABHEHUSM.

duznueckue CBOHMCTBA BOAbl. Boma kak pacTtBoputenb.  PacTBOpHI.
Haceimmennbie W HEHACHINICHHBIE PACTBOPBI. Pacmeopumocms eewecmes 6 gooe. 1
MaccoBas A051d BelllecTBa B pacTBOPE. XUMHUUYECKHAE CBOMCTBA BObI. OCHOBAHMS.
Ponw pacTBOpOB B mpUpOJie U B JKU3HU uesioBeka. KpyroBopoT BOJAbI B IPUPO/IE.
3arpsizHeHue NpupoaHbIX BoA. OXpaHa U OUMCTKA MPUPOJAHBIX BO/I.

Knaccudukanmsa neopraamuecknx coemuHennid. Oxcuapl. Knaccudukanms
OKCHIOB.  cojieoOpaszyrorme  (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHBIE) W
HeconeoOpazytomue. HoMenkmarypa okcumoB (MeXAyHApOIHAS U TPUBHUAJILHASA).
Ou3nuecKrue U XUMUYECKUE CBOUCTBA OKCUIOB. [lojlyueHne OKCHaOB.

OcnoBanus. Kimaccudukanmms OCHOBaHW: MIENOYM W HEPACTBOPUMBIE
ocHOBaHMA. HomeHknaTypa oOCHOBaHWUW (MEXIyHapogHAs W TPHUBHAIbHASA).
dOU3NUECKIE U XUMAYECCKUE CBOMCTBA OCHOBAHUM. [lonydeHne oCHOBaHMIA.

Kucnotsr. Knaccudukanms KHCJIOT. Homenxkmarypa KHCJIOT
(MeXXIyHApO HAs W TpUBHAJIbHAA ). DU3MUECKHE W XUMUYECKHAE CBOMCTBA KHUCIIOT.
Psan akruBHOocTH MeTamioB H. H. bekeTosa. [lonydueHne Kuchor.

Comu. Howmenknarypa cosieit (MexayHapoaHas ¥ TPHUBHAIbHAN).
dOu3nUeCKre U XUMUUYECKUE CBOMCTBA coticil. [lomyuenue coneit.

['eHeTHuecKas CBA3b MEKY KJIACCAMHU HEOPTraHUUYECKUX COSTUMHECHUM.

XAMUUECKUA HSKCIEPUMEHT: KAUECTBEHHOE OMNPEACIICHUE COACPKAHUSA
KHCJIOPOJIA B BO3JAyXE, MOJydE€HHUE, COOMpaHHEe, pAClO3HABAHWE W U3YUYCHHUE
CBOMCTB KHCJIOPOJA;, HAOIIOJECHUE B3aUMOJCHCTBHUS BEIIECTB C KHUCJIOPOJAOM M
YCIIOBAS BO3HUKHOBEHWA WM TIPEKPAICHUS TOPEHHUS (TMOXKapa), O3HAKOMJICHHE C
oOpasllaMi OKCHUJOB M OMNHCAHWE UX CBOWCTB, TMOJy4YeHUE, coOupaHue,
pacTlio3HaBaHWE W W3YYEHWE CBOWCTB BOAOPOJA (TOPEHHWE), B3aUMOICHCTBHE
Bogopona ¢ okcumoMm meau(ll) (BO3MOXXKHO HWCIONIB30BAHWE BHICOMATEPHAIIOB);
HaOmMo/iIeHue  o0pa3lioB  BEHIECTB  KOJMYECTBOM | MOJIb, HCCIAEIOBAHHUE
OCOOEGHHOCTEW  pAacCTBOPEHUS  BEIIECTB C  PA3JIMUYHONM  PAacCTBOPUMOCTHIO;
MPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHONM MAacCOBOM AOJIEM PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOABI C METajUlaMUd (HAaTpUeM U KaJIbLIEM )
(BO3MOJKHO WCTIOJb30BAHKME BHUICOMATEPHAIIOB), OMPEACICHUE PACTBOPOB KHCIIOT
U 1IeJI0Yed ¢ MOMOIIBI0 MHAUMKATOPOB; MCCIIEAOBAHUE 00Pa30B HEOPTraHMUECKHUX
BEILIECTB PA3JIMUHbBIX KJIACCOB, HAONIOJEHUE U3MEHEHUS OKPACKH MHAMKATOPOB B
pacTBOpax KHCIOT W IIEJIOoUeH;, m3yueHue B3ammMojeicTBusa okcuma memu(ll) c
PacTBOPOM CEpPHOM KHCJIOThI, KHUCJIOT C METAJIaMH, PEAKIMil HeWTpaau3aluu,
MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJHOTO METajuia APYrUM W3
pacTBOpa COJIM; PEIICHUE SKCIEPUMEHTANIbHBIX 33/1a4 no Teme «BaxHeiiine

1 KypcuBom 06o3HaueH yueOHBbINM MaTepual, KOTOPBIM U3ydaeTcs, HO He BEIHOCHUTCS Ha IIPOMEXYTOUHYIO U UTOTOBYIO
aTTEeCTAITHIO.



KJIACChl HEOPTaHUUECKUX COCTUHEHUI .

[Hepuoauueckui 3aKOH u Iepuoanueckasn cucremMa
xumuyeckux 3jemenrtoB JI. M. MengeineeBa. (CTpoeHue aToOMOB.
Xumu4eckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBHUTE/IbHbIE peaKIuU

[lepBbie TOMBITKH KIAaCCU(UKANMKA XUMHUYECKHAX 3eMeHTOB. [loHATHE O
rpynmnax CXOJHBIX OJJICMEHTOB (IIMEJIOYHBIE W IEIIOYHO3EMETbHBIC METaJLTHI,
raJIOTCHbI, HHEPTHBIC Ta3bl). DNEMEHTHI, KOTOPBbIe 00pa3yioT aM(OTEPHBIE OKCHTBI
U TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. llepuoanueckas cucTeMa XUMHUECKUX AJIEMEHTOB
JI. W. Menneneea. Koporkonepuomnas ¥ JUIMHHONEPHOIHASA  (DOPMBEI
[lepunoandeckoit cuctemMbl XuMudeckux 3yeMeHToB [[. M. MenneneeBa. [lepruoas
u rpynnbl. OU3NUECKUH CMBICT MNOPAAKOBOTO HOMEpA, HOMEPOB Nepuoda u
IPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX dAaep. M30Tombl.  DJIEKTPOHBI.
CrpoeHne 3JeKTPOHHBIX 000704eK aTOMOB TEpBBHIX 20 XMMHUECKHX SJIEMEHTOB
[Tepuomnueckoit cucremsr J[. M. MenneneeBa. XapakTepUCTHKA XHUMUYECKOTO
3JIEMEHTA O €ro nojoxkeHuto B [lepuoanueckoit cucreme /[. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHCHHS paauyca aTOMOB XHWMHUYECKHUX SJIEMEHTOB,
METALINYECKUX U HEMETAUTMUECKUX CBOMCTB MO rpynnaM M nepuojam. 3HAUCHHUE
[Tepuoanueckoro 3akoHa v [lepuoanueckol CUCTEMbl XUMHUECKUX JIEMEHTOB IS
pa3BuTHA Hayku U nipakTuku. [|. 1. Menaenees — yu€HbI U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBasieHTHas (TONsIpHAs W HEMOJIAPHASA) CBA3b.
DNIEKTPOOTPUIIATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHAs CBSA3b.

Crenenb okucieHus.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tporiecchl OKUCIEHUA U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUECKANA SKCIEPUMEHT: HM3yYeHUE O0Opa3loB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJICHCTBUE THUJIPOKCHIA LMHKA C pPacTBOPAMU KHUCJIOT U
HIEJIOUEH; TMPOBEICHUE OMNbITOB, WUIKOCTPUPYIOIIMX MOPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKITHNH (TOPEHUE, PEAKITUN PA3IIOKECHUS, COCTUHEHUSA).

MesknpeaMeTHbIe CBSI3H

Peanu3zanus MeEXNpPEIMETHBIX CBSA3CH NPU M3YUECHHM XUMUU B 8 Kiacce
OCYIIECTBJISIETCSA 4YE€PE3 HUCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUN, TaK U MOHATUM, ABJIAIOIIMXCS CUCTEMHBIMH JJISI OTACJBbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO 1IUKJIA.

OO6mme ecTeCTBEHHO-HAYUHbIC TIOHATHS. HAYUHBIH (PaKT, THIIOTE3a, TEOPHA,
3aKOH, aHaJiu3, CHWHTE3, KilacCu(uKaus, TEePUOJNIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOJCIIMPOBAHKUE, U3MEPEHUE, MOJIEIb, SBJICHUE.

®dusnka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHI,
W30TOIbI, PAJIMOAKTUBHOCTh, MOJICKYJIA, 3JICKTPUUECKUN 3aps/l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHC BEINECTBA, ra3, (PM3MUECKUE BEIIMUYWHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, MJIAHETHI, 3BE3/1bI, COJHILE.

buonorus: dorocunTes, npixanue, ornocdepa.

['eorpadmsa: armocdepa, rtuapocdepa, MHUHEPANb, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOTJIUBO, BOJIHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 XMHU4ecKasi peakus

[lepnonnueckmii 3akoH. [leproanueckas cucreMa XUMHUYECKHX SJIEMEHTOB
. 1. MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX TIEPHOIOB, KAJHS, KATBIHAA W KX COCTUHECHUN
B COOTBETCTBUM C TIOJIOXKCHHWEM »JIEMEHTOB B [lepmomuueckoit cucreme u
CTPOEHUEM MX aTOMOB.

CrpoeHme BemIeCTBA: BUABI XUMHYECKON CBS3H. [HITBI KPUCTALTHISCKUAX
PEMIETOK, 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMUECKON PEIIETKH H
BUJIa XUMHUUYECKOU CBSI3H.

Knaccudukarus u HOMEHKJIaTypa HEOPTaHUIECKUX BEIIECTB
(MeXXIyHApO HAS U TPUBHAIBHAS). XUMUYECKAC CBOWCTBA BEIIECTB, OTHOCAIIINXCS
K Ppa3IMuHBIM KJIacCaM HEOPTaHWYECKUX COCIWHECHWM, TEHETHUYECKasl CBS3b
HEOPTAaHUIECCKUX BEITICCTB.

Knaccudukanms XAMUUECKHMX pPEAKIUA TO PA3IMYHBIM TPU3HAKAM (110
YUCITy ¥ COCTaBY YYACTBYIOIIMX B PEAKITUHU BEIIECTB, MO TETUIOBOMY 3 dexTy, 1o
U3MCHEHHIO CTETICHEH OKWCJICHUS XAMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, TIO
YUaCTHIO KaTajn3aTopa). DK30- U SHAOTCPMHUUCCKHUE PEAKINH, TCPMOXHUMHUUCCKHE
ypaBHEHUSI.

[Tonsitue o ckopoctn xuMuueckon peakimmu. [lorsaTre 06 0OpaTUMBIX H
HEOOpPAaTUMBIX XHUMHUCCKUX peaknuax. [[oHATHE O TOMOTEHHBIX W T€TEPOTCHHBIX
peakumax. [lowsmue o Xxumuyeckom pasHogecuu. Daxmopwi, Guusiowue Hd
CKOPOCHb XUMUYECKOT PeaKyuul U NOJLONCEHUE XUMUYECKO20 PAGHOBECUSL.

OKHCITUTETPHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMK,  SJICKTPOHHBIA  OamaHc
OKHCJIUTEIIFHO-BOCCTAHOBUTEIIFHON ~ PEaKIIHH. CocraBneHue  ypaBHEHHi
OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUi €  HCIOJIb30BAHHEM  METOJA
3JIEKTPOHHOTO 0ajiaHca.

Teopus 3JCKTPOIUTUIECKON JIMCCOIAAINH. ONEKTPOIUTHI 51
HeanekTponuTel. KaTtwonbl, aHWoHB. MexaHW3M AWCCONMANAA  BEIIECTB C
Pa3TUYHBIMA BUJIAMH XUMWUYECKOW cBsa3n. CremneHb aucconmanuu. CWIbHBIE W
ciadble IEKTPOJIUTHI.

Peakuun wuwoOHHOro oOMeEHA. YCJIOBHS TMPOTEKAHHUS PEAKIUHA HOHHOTO
oOMeHa, TMOTHBIC W COKPAITIEHHBIC HOHHBIC YPaBHEHUA peakimii. CBOHCTBA KUCIIOT,
OCHOBAaHMH M COJICH B CBETE MPEACTABICHUN 00  3JIEKTPOJUTHUYECKOM
mcconnanuu. KauecTBEeHHbBIE PEAKITUU HA UOHKL. [[oHsmue o euoponuse coei.

XAMWYECKHNA IKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISAMH KPUCTAULTHUYCCKUX
PEMETOK HEOPTAaHWYECKAX BEMIECTB — METAUIOB W HeMeTauioB (rpadura
ayMaza), CJOKHBIX BEIIECTB (XJIOPUAAQ HATPWA), HCCICAOBAHHUE 3aBUCUMOCTH
CKOPOCTH XHUMHWYECKOH peakimmu OT BO3JACHCTBUA Ppa3uuHbIX (haKTOPOB;
HCCIICTIOBAHUE JIEKTPOTIPOBOTHOCTHA PACTBOPOB BEIIECTB, TPOIIECCa TUCCOIHAIIAN
KHCITOT, IMejouedi W coyied (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB);
MTPOBEICHNE OTBITOB, WUTFOCTPUPYIONTUX MPU3HAKH MTPOTECKAHKS PEAKIINIA HOHHOTO
oOMeHa (0oOpa3oBaHHWE Ocajka, BBIJCICHWE ra3a, 0Opa30BaHWE BOJbBI), OTMBITOB,
WJUTIOCTPUPYIOIIMX TPUMEPHI OKHCIUTETHHO-BOCCTAHOBUTEIHHBIX PEAKITAN



(ropeHHe, peakiuy Pa3IoKCHHs, COSTUHEHUS); PACIIO3HABAHUE HEOPTAaHUYECKUAX
BCIIECTB C TOMONIBIO KAUYECTBEHHBIX PEAKIWii HAa  HWOHBI, PCIICHUE
AKCTICPUMEHTATBHBIX 3a/1a4.

HemeTtansbl 1 UX coeTHHEHHUS

OOmas xapakTepucThka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeneHn okuciaeHus. CTpoeHue u (PU3UUECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJlOTCHOB. XWMHUYECKHE CBOWCTBA Ha TIpUMEpe  XJjopa
(B3aMMOJICHCTBUE C METAUIAaMHU, HEMETAUIaMHU, IIeJI0YaMu). XJIOPOBOJOPO/I.
ConsHas KHCI0Ta, XAMHYECCKHUE CBOMCTBA, MOJydeHHE, TpUMEHEeHHE. JlelicTBre
XJIOpa W XJIOPOBOJIOPOJA HA OPraHW3M 4YeJIOBeKa. BakHEHIMe XJIOpUABI M HX
HaXOXXJCHUE B TIPUPOJIC.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynnbi. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHN OKHCIICHHA.

Crpoenne u (pu3nueckne CBOMCTBA MPOCTHIX BEIMIECTB — KUCIIOPOJIA W CEPHI.
Amotporable MOAU(HUKAIIAA KUCIOPOIa U Cephl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoiopoa, cTpoeHue, (U3NUECKUEe M XUMHUYECKHE CBOMCTBA. OKCHIIBI CEPhI KaK
MPEACTaBUTEIN  KHUCIOTHBIX OkcuaoB. CepHas KuUCIIOTa, (PUBHYECKHE U
XUMUYECKHE CBOWCTBA (00mMe Kak TPEACTAaBUTENS Kiacca KHCIOT U
cnerupuueckne). XUMHUYECKAE PEAKIUU, JICKAIUE B OCHOBE IMPOMBIIIIICHHOTO
cnocoba mojyueHus cepHoit kucioThl. [Ipumenenme. Conmm cepHOM KHCIIOTHI,
KaueCTBEHHAA Peakius Ha cynbdar-uoH. Haxoxaenue cepol u €€ COeTMHEHHUN B
npupoae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH CPEbl COCAMHCHHUSIMHU CEPHI
(KUCIIOTHBIE JOKIH, 3arpsA3HEHWE BO3AyXa W BOJOEMOB), CIOCOOBI  €TO
MPEAOTBPAIICHHS.

OOmas xapaktepucThka 3JeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHN OKHCIICHHA.

A30T, pacnpocTpaHeHHe B MPHUPOAC, (PU3HUSCKHE U XUMHUYCCKHE CBOMCTBA.
KpyroBoport azora B mpupoae. AMMHAK, €ro PU3nIecKue 1 XUMHUISCKAE CBONCTBA,
nosiyucare W mnpuMmeHeHne. Conmu aMMOHHS, WX (PU3UUECKHE W XUMHYCCKHE
CBOWCTBa, mMpuMeHeHne. KauecTBeHHas peaknusi Ha WOHBI aMMOHWS. A30THas
KHCIIOTa, €€ TmonydeHue, (U3MUEeCKHe W XWUMHYECKHE CBOWCTBA (00mmMe Kak
MPEACTaBUTENS Kilacca KUCIOT W cneruduueckue). Vcmons3oBanne HATPATOB U
coJieii aMMOHHMS B KQUeCTBE MUHEPAIBHBIX YI00peHNH. XUMHUUECKOE 3arpsA3HEHHE
OKpPYXaroOIeH Cpeapl COCTUHEHUAMH a30Ta (KHUCJIOTHBIC MOXKIH, 3arpsA3HCHHE
BO3/TyXa, TIOYBHI U BOJTOEMOB).

®ochop, ammorponHsie Moamdukanmu  pocdopa, uzMUECKHe U
xummudeckue cpoiictBa. Okenn docdopa(V) u pocdopnas kucnora, pusndeckue n
XUMHWYECKHE CBOWMCTBa, mnoirydeHue. Mcmomp3oBanme docdaTroB B KadecTBe
MUHEPAJIbHBIX YI0OpEHU.

O6mas xapaktepucTtuka 31eMeHTOB [VA-rpynnbl. OcOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHN OKHCIICHHA.

Yraepon, ammorpomHbie MOAM(PUKAIMKA, PACHPOCTPAHCHWE B TPHUPOJIE,
(du3nueckre W XUMHUYCCKHE cBowcTBa. Amcopbmmsa. KpyroBopor yriiepoga B
npupozae. OKCuabl yriaepoaa, nx GU3nIecKue U XUMAYECKAE CBOWCTBA, IEHCTBHE



Ha JKMBBIE OPTaHU3MBI, TIOJlyUCHHE W MPUMEHEHWE. JKOJOTHUCCKUE MPOOIICMEI,
cBs3aHHbie ¢ okcumoMm yriepoma(lV), rumotesa ri00ambHOTO  MOTETUICHUS
KIIMMaTa;, MapHUKOBHIH APeKT. YrompHas KACI0Ta U €€ COMH, UX (PH3NUCCKHE U
XUMUYECKAE CBOWCTBA, TMOJNIydeHHE W TpuMeHeHne. KauecTBeHHas peakius Ha
KapOOHATHUOHBI. HUcnonb3oBanue  kapOOHATOB B ObITY,  MEIMIINHE,
TTPOMBITINICHHOCTH M CEJTHCKOM XO3SHCTBE.

[leponauampHbie  TOHATHS 00  OPraHWUYECKWX  BEIMIECTBAX  Kak
0 COCNMHCHMSX yryiepoaa (MeTaH, 5TaH, 3THWJICH, AlCTWICH, 3TaHOJ, TJIMICPHH,
yKCyCHasi KHCIoTa). HMx cocmas u xumuyeckoe cmpoeHue. Ilonstue o
OWMOJIOTUYECKH BAXKHBIX BEIIECTBAX. XKUPAX, OCNKax, YIJIEBOJAX — W WX POJU B
JKU3HHM YeJIOBEeKa. Mamepuanvrioe eOuHCmeo Op2aHudeckux U HeopeaHUuyecKux
COeOUHeHUII.

Kpemnuii, ero ¢m3uyeckue HW XUMHUCCKHE CBOMCTBA, IIOJNyUEHHE U
npuMeHenne. CoeauHeHUa KpemHus B mpupoje. OOmmMe mnpeacTaBieHUs o0
okcuae kpemuusa(IV) m kpemumeBoi kucnore. CHUIMKAThI, WX WCIOIH30BAHUAC B
OBITY, MEAMITMHE, TPOMBINUICHHOCTH. BajicHetiuiue cmpoumeibHble MAamepuaisl.
Kepamuxa, Cmexio, yemeHm, 0OemoH, oicenrezobemon. I[Ipobaemvr 6e30nacH020
UCNONB30BAHUSL CMPOUMETILHBIX MAMEPUATIOB 8 NOBCEOHEBHOT ICUSH.

XVAMWYECKHAN IKCIIEPUMEHT: M3yUeHUE 00pasIoB HEOPTaHUUECKUX BEIIECTB,
CBOMCTB COJISTHOW KHCJIOTHI, MPOBEACHUE KAUECTBCHHBIX PEAKIMI HA XJIOPHIAOHBI
¥ HaOMIOZICHUE TIPU3HAKOB WX MPOTEKAHMS, OMBITHI, OTPAKAIONIHE (PU3UUCCKUE U
XUMHUYECKHUE CBOMCTBA TAJIOTCHOB W WX COCIUHEHUH (BO3MOXHO HCITOJIH30BAHUE
BUJICOMATEPHUAJIOB), O3HAKOMJICHWE C o00pa3laMu XJOpuAOB (TaJOre€HUAOB);
O3HAKOMJICHHME ¢ oOpa3mamMu cepel W €€  COCAMHCHWUSIMH  (BO3MOXKHO
WCIIOJIb30BAHUE BHICOMATEPHUANIOB); HAOMIONCHHE TIpoliecca OOyTiMBaHUA caxapa
oA JSUCTBUEM KOHICHTPUPOBAHHOW CEPHOM KHCJIOTHI, MU3YUCHHUE XUMHYECKHX
CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAUECTBEHHON PEeakinu Ha
cyab(dar-noH wm HaOMIOAEHHWE TpU3HAKa €€ TPOTEKAHWSA, O3HAKOMJICHHE C
¢uznueckumu  cBoiicTBamMu aszora, ¢ocdhopa W WX CcoemuHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE  BUJCOMATEpUAIoB), oOpa3mamMu a30THBIX U (HochOpHBIX
yaoOpeHuii; MoJiydeHHe, COOMpaHHWe, paclo3HaBaHWE M M3YUCHHE CBOMCTB
aMMHMaKa, IMPOBEJICHUE KAaUeCTBECHHBIX PEeaKIMi Ha HOH aMMOHHS U (ochaTrHoH 1
W3YYE€HHE NPH3HAKOB HMX MPOTCKAaHWs, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOM
AQ30THOM KHCJOTHI ¢ MeAbi0 (BO3MOXKHO HCIOIB30BAHAE BHACOMATEPHAJIOB),
HU3yUeHUE MOJCIICH KPUCTA/UTMUECKUX PEIIETOK anmasza, rpadwura, dynepena;
O3HAKOMJICHME  C  MPOLIECCOM  afcopOLMH  PaCTBOPEHHBIX BCIIECTB
AKTUBMPOBAHHBIM YTJIEM W YCTPOWCTBOM MPOTHBOTA3a; MOJIYUYEHHE, COOMpaHWHE,
pacrno3HaBaHWE€ M  M3YYEHUE CBOMCTB  YIJICKUCIOTO Trasza; MPOBEJACHHUE
KaueCTBCHHBIX PEaKIuii Ha KapOOHAT- U CHJIMKAT- HOHBI U U3YUCHHE NMPU3HAKOB
X TPOTCKAHUS, O3HAKOMJICHWE C MPOAYKIMEH CHUIMKATHOH TMPOMBINIJICHHOCTH,
pEIIcHUE SKCIEPUMEHTAIBHBIX 33/ad M0 TeMme «BakHelmue HeMeTalulbl U HX
COCTUHEHUS.



10 knacce

MeTtaJLibl ¥ X CO€TUHEHMS

OOmias XapakTepUCTHKA XUMHUYECKHX DSJIEMEHTOB — METAUIOB  HA
OCHOBAHUMU WX TMOJIOKEHUS B [lepuoandeckol cUCTEME XUMHYECKUX >JIEMEHTOB
. 1. MenneneeBa u crpoeHus atomoB. CTpoeHHWe MeTaioB. MeTaunueckas
CBA3b M METAJIMYECKAS KPUCTAUIMUECKAs PEIIETKA. DJICKTPOXUMHUECKUN P
HaMps>KeHU MeTauioB. OU3MUecKue U XMMHUUYECKUE CBOMCTBA MeTauioB. O0mme
CrocoObl MOJIydyeHUd MeTaioB. [loHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIC
crocoOBl 3ammThl WX OT Koppo3uw. CrutaBel (CTajb, YYTYH, MIOPATIOMHHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY W MMPOMBITIICHHOCTH.

[Ilenounbie MeTauIbl: MOJ0XKEHUE B llepnoanueckol cucteMe XUMUYECKHUX
snemeHToB J[. Y. MeHnneneeBa, CTpO€HHE WX aTOMOB, HAXO0XKACHUE B TPUPOJC.
dusnyeckne U XUMHUECKUE CBOMCTBA (HAa mpuMepe HaTpus W Kammsi). OKCHUIBI U
TUAPOKCUABl HAaTpus W KajaudA. [IpuMeHeHHe IEeOUHBIX METAUIOB W HUX
COCIUHEHNM.

[MlenoyHno3eMebHble  METAJUIBI MarHuii W KajbLMM:  MHOJOXKECHHUE
B llepuonnueckoi cucreme xummudeckux 3nemMenToB . M. Menneneesa; crpoenue
WX aTOMOB; Hax0XKJAeHUE B pupoae. Ousnueckue 1 XUMUIECKUE CBOWCTBA MarHus
W Kajblus. BakHeWmne coenuHeHWs Kaiablusd (OKCHJ, THUAPOKCHI, COJIH).
XKéctrocTh BOJBI M CIOCOOBI €€ YCTPAHESHUS.

Amomunuii: nonoxkenue B Ilepuoamueckoil  cUcTEME  XUMHYECKHX
snemeHToB J[. WM. MeHnneneesa, CTpoeHHE aroMa, HAXO0XKACHUE B TPUPOAC.
duznyeckne 1 XUMUICCKAE CBOMCTBA alfoMUHUSA. AM(OTEPHBIE CBOHCTBA OKCHIA
Y TUAPOKCHUAA ATFOMHUHMUS.

Kenezo: nmonoxenne B [lepuoaudeckoil cucteMe XMMHUUYECKHX AJIEMEHTOB
. . Menneneesa, ctpoeHue aroma, HaxoxacHue B npupoae. dusznueckune u
XMMHYECKHE CBOWCTBA jkene3a. Oxcuapl, ruapokcuabl u conu kene3a(ll) m
xene3a(lll), mx cocras, cBOlCTBA U TIOJTyUCHHE.

XUMHUUECKUNA HKCIEPUMEHT: O3HAKOMJICHHWE C oO0pasllaMu METAUIOB U
CIUTaBOB, WX (DU3MUCCKUMHU CBOWCTBAMH, W3YUYEHHUE PE3YJIbTATOB KOPPO3HH
METAUIOB  (BO3MOXHO  HCIIOJIb30BAHUE  BUJACOMATEPHAJIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHA KaJIbIIUA M HATPHUS C BOJOHN (BO3MOXHO MCTIOJb30BAHUE
BUICOMATEPHUAJIOB); WCCIICIOBAHUE CBOWCTB JKECTKOW BOJIBI, MPOIECCA TOPEHUS
xKene3a B KUCITOpoJe (BO3MOXKHO HCIIOIh30BAHUE BUICOMATEPHAJIOB); MPU3HAKOB
MPOTEKAHWS KAYECTBECHHBIX PEaKIMii HAa HWOHBI (MarHWsA, KajbIlvs, AIOMUHUS,
uHKa, *kene3a(ll) u xenesa(lll), menu(1l)); HaOmoaeHne U onMcaHKWe MPOLIECCOB
OKpaliMBaHWs TUIAMCHW WOHAMH HATPUA, Kaldsl ©W KajbIusd (BO3MOXHO
WCIIOJIb30BAHUE  BUACOMATEPHANIOB); HCCIIeIOBaHUE aM(OTEPHBIX  CBOWCTB
TUAPOKCUAA ATIOMUHUS M THAPOKCHAA I[IMHKA, PEIICHUE SKCIEPUMEHTAJbHbBIX
3a/1au 1o Teme «BakHeHilne MeTauIbl U UX COCTUHEHUSY.

XuMHS M OKPYRAOIIAs cpeaa

HoBbie MaTepuasibl U TeXHOJOTUK. BelllecTBa 1 MaTepralibl B MOBCEHEBHOM
JKU3HU UeJIOBE€KA. XUMHS W 3/0pOBbe. be3omacHoe WCMoab30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBag momoilb MpU XUMHUUECKUX OXKOTax



1 oTpaByicHAsIX. OCHOBBI SKOJIOTHIECKON IPAMOTHOCTH. XUMHUYECKOE 3arPA3HEHUE
OKpYyXarommei cpeapl (penenabHas nonycTuMas KonieHnTpamnus semects — [1J1K).
Ponb xvMun B pemieHn# SKOJIOTHYECKAX TIPOOIIEM.

[TpupoaHble UCTOYHUKHA YTJICBOAOPOJOB (yToJib, MPUPOMHBINA Ta3, HE(PTH),
MPOIYKTHI X TIEPEPAOOTKH, X POJIb B OBITY W MMPOMBITTUICHHOCTH.

XVAMWYECKAA SKCIIEPUMEHT. H3ydeHHE OO0pasoB MaTepHaAioB (CTEKIIO,
CIUTaBBl METAJUIOB, TIOJIAMEPHBIC MATCPHUAITHI ).

MexnpeamerHbie CB3HU

Peanmuzanmss MexXnpenMETHBIX CBSI3CH NMPHU HM3YUCHWH XUMWUKW B 9 Kiacce
OCYIICCTBIISIETCS 4EPe3 HCIMOJb30BAaHUE KakK OOMWUX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SBJISIONIAXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTeCTBCHHO-HAYUHBIC TOHATHA: HAY4YHBIH (DaKT, TUTIOTE3a, 3aKOH,
TEOpUsA, aHaJW3, CHHTE3, KiIacCUpUKAMs, TMEPUOANIHOCTh, HAOMOACHUE,
AKCIICPUMEHT, MOJACIMPOBAHUE, W3MEPCHHUE, MOJIEb, SBJICHUE, TAPHUKOBHIT
3 deKT, TEXHOIOTHS, MATCPHAJIBI.

®wuszuka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHI,
W30TOMBI, PAAMOAKTHBHOCTh, MOJICKYJIA, SJCKTPUUCCKUN 3apsaia, MPOBOJIHHKH,
MOJTyIPOBOTHUKH,  TADJICKTPUKHA, (POTORIEMEHT, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH, KPUCTAITAYECKAS
peméTKa, CIUIaBbl, (PU3UUECKAE BETUUMHBI, CAVMHUIIBI U3MEPEHHUSA, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 161, COJTHIIE.

buonornsa: ¢orocunTes, mpixanue, O6mocdepa, sKocHUCTEMA, MUHEPAITHHBIC
yIOOpECHUS, MUKPOAJIIEMEHTBI, MAaKPOJJEMEHThI, TUTATCIIbHBIC  BEIIECTRA.
I'eorpadmsa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOABI, ITOJIC3HBIC
HCKOTIAEMBbI€, TOTIJIMBO, BOTHBIC PECYPCHI.

Ilnanupyembie pe3yJbTaThl 0CBOEHHSI yUeOHOTO mpeaMeTra « XUMHsD» HA
YPOBHE OCHOBHOT'0 00111ero 00pa3oBaHusl

N3yuenne xuMuM B OCHOBHOW IIIKOJIE HAMpPaBJICHO Ha JOCTHIKCHHE
0OyJalomMMUMHACS JIMYHOCTHBIX, METAMPEIMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
OCBOEHUS yUeOHOr0 MpeaMETa.

JInuHOCTHBIE pe3yIbTATHI

JIMUHOCTHBIE PE3yNbTaThl OCBOSHUS TPOTPAMMBI  OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOA€ OOyUCHHS XMMHUU B €IUHCTBE YyueOHOU U
BOCITUTATENIHON AeATeIbHOCTH OpraHu3aiyy B COOTBETCTBHH C TPATAIMOHHBIMHA
POCCHICKUMHU COITMOKYJIbTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU,
MPUHATHIMA B OOINIECTBE TpaBWJIaMH W HOPMaMH TIOBEICHHUS W CTOCOOCTBYIOT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSA U COIMMAITU3AIAH 00YyUJarOIIAXCS.

JIMUHOCTHBIE PE3yNBbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHUCIIEC B
YaCTH:

IlaTpuoTHYECKOT0 BOCTIMTAHHS

I) 1EeHHOCTHOTO  OTHOMIEHWA K  OTCUECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYICCKOMY M HAYYHOMY HACJICAHMIO, TTOHMMAHWS 3HAYCHUS XUMUYECKOMN



HAyKH B JKMU3HU COBPEMEHHOr0O OOIIECTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHOMU
uHdopManmert O TEPEAOBBIX JOCTHIKEHHUAX W OTKPHITHSAX MHPOBOH W
OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUAX 00 YCTPOHCTBE
MHUpa U 00IIECTBA;

I'pakmaHckoro BocnutTaHus

2) TMpEeACTaBJCHHUS O COIMUAJIBHBIX HOPMAaxX W TMpaBUIaX MEKITMYHOCTHBIX
OTHOLIEHUHA B KOJIJIEKTHBE, KOMMYHHUKATUBHOM KOMMOETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  y4eOHO-UCCIIEAOBATENIbCKOM, TBOPUECKOW W JpyrUX  BUJAX
JEATEIBHOCTH, TOTOBHOCTH K Pa3HO-00pa3HON COBMECTHOM JEATEILHOCTH MpPH
BBITIOJIHCHUU YYEOHBIX, TO3HABATEJIbHBIX 3a7a4, BBIMOJHEHUHM XHUMHUECKUX
AKCHEPUMEHTOB, CO3AaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHUMAHUIO
W B3aUMOIIOMOIIM B Mpolecce HSTOH YyueOHOW MAEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKUA CBOMX TOBApPUIIEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUI MOCTYIKOB;

[{leHHOCTH HAYYHOT 0 MO3HAHMS

3) MHPOBO33PEHUYECCKUX TIPEACTABIICHUH O BEIIECTBE W XUMHUYECKOU
pPEaKIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Ppa3BUTUSA HAYKH U
COCTABJISIIOIIMX OCHOBY [IJIi MOHMMAHUA CYUIHOCTH HAay4YHOW KapTHHBI MUpA;
MPEACTaBACHUH 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTUA  MPHUPOJBbI,
B3aUMOCBS3X YEJIOBEKA C MPUPOIAHON CPeNod, O POJIM XUMHUU B TIO3HAHUM 3THUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEILHBIX MOTHBOB, HATIPABJICHHBIX HA TIOJyUYCHUE HOBBIX 3HAHUH
M0 XMMHU, HEOOXOAUMBIX TSl OOBACHEHUS HAOIIOJAEMbIX MPOLIECCOB U SIBJICHUH;

5) mo3HaBareIbHOM, HH(POPMAITMOHHOW W YUTATEIIbCKOW KYJIBTYPHI, B TOM
YUCJIE HABBIKOB CAMOCTOSTEIBHOU PabOThl ¢ yUeOHBIMH TEKCTaMH, CIPABOUYHOM
JUTEPATypPON, JOCTYNMHBIMHA TEXHWYECKUMH CPEACTBAMH  WH(POPMAITMOHHBIX
TEXHOJIOTHM,

6) mATEpeca K OOYUCHHUIO W TIO3HAHUIO, JIIOOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM M MCCIEAOBATEIbCKOM
JEATEILHOCTH, K OCO3HAHHOMY BbIOOpPY HAIPABJICHHOCTH W YPOBHA OOYUECHHS B
JTAITbHEUIIIEM,

@opMupoOBaHUS KYJIbTYPHbI 310POBbS

7) OCO3HAHWSI TEHHOCTH >XHU3HHM, OTBETCTBEHHOTO OTHONICHHS K CBOEMY
3[I0POBBIO, YCTAaHOBKM HA 3J0POBbIA 00pa3 KWU3HU, OCO3HAHUS MOCJCICTBUN WU
HEMPUATHS BPETHBIX MPUBHIUEK (YyIOTPEOICHAS aKOTOJISI, HAPKOTHKOB, KypEeHHS),
HEOOXOAUMOCTH COOJIIOACHHS TIpaBWil  O€30MAcHOCTA TMpHU  OOpaIlieHHH C
XUMUUYECKUMU BEIICCTBAMHU B OBITY U PEAJIbHOM JKU3HU,

Tpynosoro Bocnuranus

8) mHTEepeca K MPaKTHUECKOMY M3YUYeHHIO MpodecCuii U TpyJa pa3ImdHOTO
poJa, yBaXKEHUE K TPYAY U PE3yjbTaraMm TPYIOBOH EATEIIBHOCTH, B TOM YUCJIE HA
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHWNA MO XUMHUH, OCO3HAHHOTO BbIOOpA
WHJMBUAYAJIbHON TPACKTOPUHU MPOJIOJIKEHUSI 00pa30BaHUA ¢ YUETOM JIMUHOCTHBIX
HWHTEPECOB U CMOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;



yCHemHON MpodeCcCHOHABHON ACSITEIFHOCTH U Pa3BUTHA HEOOXOAUMBIX YMECHHI,
TOTOBHOCTbH aJIalITUPOBATHCS B PO ECCUOHAITBHOM Cpene;

IKOJIOTUYECKOr0 BOCTIUTAHUS

9) sKoyoTHYECKH TETeCO00PA3HOTO OTHOIMICHUS K MPUPOAEC KaK UCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUA, MOHUMAaHUS LIEHHOCTH 3JI0POBOTO U
Oe3onmacHOro o0pa3a JKHU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY
(uzuueckOMy W TICHXHUECKOMY 370POBBIO, OCO3HAHMS IIEHHOCTH COOIIOICHUS
MpaBujl OE€30MACHOTO MOBEICHUA MPU padOTE C BELIESCTBAMU, A TAKXKE B CUTYaALUX,
YIPOKAOIIUX 30POBBIO U JKA3HH JIIOAEH,

10) cmocobHOCTH MPUMEHSTH 3HAHUS, TONYYaeMbIe MPH U3YyUECHUU XUMHH,
JUIA PELLICHUA 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEN NPUPOAHON CPEAOU, NOBBILLIEHUS
VPOBHSL ~ HKOJOTMYECKOM  KyJbTYpPbl, OCO3HaHMS TJI00QJIBHOTO  XapakTepa
AKOJIOTUUYECKUX MPOOJIEM U MyTEeH UX PEUICHUs MOCPEACTBOM METOJ0B XUMUU;

11) »SKOJTOTHYECKOTO MBINUICHUA, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHONW U COLIMAIIBHOU TTPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJibTaThl

B cocraBe wMmerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dopMupOBaHWA MHUPOBO33PEHUS OOICHAYYHBIC TOHATHS (3aKOH, TEOpHS,
MPUHINI, THMOTe3a, (PaKT, CHCTEMa, TPOIECC, SKCIEPUMEHT W Jp.), KOTOPHIC
WCIIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX MpPeIMETaxX M IMO3BOJISIOT Ha
OCHOBE 3HAHMI M3 THX NPEAMETOB (pOpMHPOBATh MPEACTABICHUE O ICIOCTHOM
HAyYHOW KapTWHE MHPA, U YHUBEPCAIbHBIC yueOHbIC NEHCTBHS (ITO3HABATEIIHHBIC,
KOMMYHUKATHBHBIC, PETYJATHBHBIC), KOTOpPhIE 0OecmeunBaoT (HhOPMUPOBAHHE
TOTOBHOCTH K CAMOCTOATEIIFHOMY ILUIAHMPOBAHHIO M OCYIIECTBIICHHIO YdeOHOM
JCATETLHOCTH.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS 00pa30BaTEIIbHOM IPOrpaMMEbI I10
XUMHUH OTPAXKAIOT OBJIAJCHHUEC YHUBEPCAIbHBIMH TTO3HABATEIILHBIMU ICHCTBUSAMH, B
TOM YHCJIE:

ba3zoBbIMH JIOTHYECKHMH e CTBHSAMH

1) ymeHueM BCTob30BaTh TPUEMBI JIOTHYECKOTO MBIIIICHUS TIPA OCBOSHUN
3HAHWIA. PACKPHIBATh CMBIC]T XUMHUUYECKHUX TMOHATHH (BBIACIATh MX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTUMH TOHATHSIMH), HCIOJIB30BATh
MOHATHS JUIS OOBACHCHUS OTIACIBHBIX (DAKTOB M SABJICHUI, BEIOMPATh OCHOBAHHUS U
KPUTCPUH TS KIIACCH(HUKAIIMK XUMHUYCCKUX BEIIECTB M XHMHUYECCKHX PCAKIIHM;
yCTaHABIIMBaTh TNPUYMHHO-CJICACTBCHHBIC CBS3H MEXKIy OOBCKTAMHM H3YUCHUS,
CTPOUTH JIOTHUECKUE PACCYKICHUA (MHIyKTUBHBIC, NEAYKTUBHBIC, TIO AHAJIOTHH);,
JIeNaTh BEIBOABI M 3aKITIOUCHHUS,

2) yMEHHEM TPHUMEHITH B TPOIECCE TO3HAHHUSA TOHATHS (MPEIMETHBIC H
METaIpPeAMETHBIE), CHMBOJIMUCCKHUE (3HAKOBBIC) MOJIEIH, UCTIOJIb3YEMbIE B XUMUH,
peoOpPa3OBBIBaTh MIMPOKO MPHMEHIEMbIC B XHMHH MOJCIIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas (opMmylia W ypaBHEHHE
XUMHAYECKOM PEaKIUK — MPH PEIICHUH YUeOHO-TI03HABATEIIBHBIX 33/1a4;, C YUETOM
ATHUX MOJCIBHBIX TPEICTABIICHUI BBIABIATH M XapPaKTEPHU30BaTh CYIICCTBCHHBIC



MPU3HAKHA M3YYAEMBIX OOBEKTOB — XUMHUYECCKUX BEIIECTB M XUMUUYECKAX PEAKITHIA;
BBISIBJISATh  OOMIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBCHHBIE CBS3H U
MPOTUBOPEUHS B M3YUaEMBIX TPOIECCAX W SABJICHUAX, TPENIararb KPUTESPUH IS
BBISIBJICHUST ATUX 3aKOHOMEPHOCTEH W MPOTHBOPEUHIA; CAMOCTOATEIHLHO BHIOUPATH
croco0 pemnieHns yueOHOH 3a7aur (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHS,
BbIOMpaTh Hambosiee MOAXOIAMIMA € YUYETOM CaMOCTOSTENBHO BBIACTICHHBIX
KPUTEPUEB);

ba3oBbIMH HCCI€10BATEILCKUMH AeHCTBHME

3) yMeHHEM UCHOJb30BaTh TIOCTABJICHHBIE BOMPOCHI B  KAueCTBE
WHCTPYMCHTA TO3HAHWS, a TaKXe B KA4eCTBE OCHOBBHI I  (hOPMHUPOBAHUS
TUTIOTE3HI TI0 POBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY KICHHUIA;

4) mpuobpeTeHne OmbITa MO TUIAHUPOBAHUIO, OPTaHU3ALMHN W MPOBEACHUIO
YUEHHUECKHX SKCIIEPUMEHTOB: YMEHHME HaOmoJaTh 3a XOAOM [Mpolecca,
CaMOCTOATEIBHO MPOTHO3UPOBATH €T0 PE3yabTar, GopMyIUpOBaTh 0000IIECHUA U
BBIBOJIBI TIO0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoieNiaHHo# paboTe;

PaGoToii ¢ undopmanueii

5) ymeHuneM BHIOMpPATh, AaHATM3UPOBATH U MHTEPIPETAPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUAOB ¥ ()OPM MPEACTABJIICHUS, TIOJyUYaeMyI0 U3 Pa3HBIX UCTOUYHHUKOB
(HaygHO-TIOMYJIApHAs JIUTEpaTypa XUMWYECKOTO COJCPYKAHMs, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHETA), KPUTHYECKH OIICHUBATh TPOTHBOPEUHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) yMEeHHWEM TPHUMCHITH PA3TUYHBIC METOJbl W 3alpPOChl TIPH TIOWCKE H
orbope wuH(pOPMAIIMK ¥ COOTBETCTBYIONIMX JAHHBIX, HEOOXOMWMBIX JUIS
BHITIOJTHEHUS y4YeOHBIX W TIO3HABATENBHBIX 3a7ad OMPEACIEHHOTO THTA,
npuoOpereHre  ombiITa B OONACTH  HMCMHOJb30BAaHUSA  MH(POPMALMOHHO-
KOMMYHUKATHBHBIX  TEXHOJIOTHH,  OBJAJCHUE  KYyJb-TypOd  aKTHBHOTO
WCIIOJIb30BAHUST PA3IMUHBIX TOWCKOBBIX CHCTEM, CaMOCTOATEIBbHO BHIOMPATH
ONTUMAJIbHYIO  (pOpMY TIpPEACTaBlIicHWS WHGOPMAMK ¥ WLTIOCTPUPOBATH
peraeMbie 3aaul HECIOKHBIMH CXEMaMH, JWarpaMMaMu, IPYruMu (GopMaMu
rpaduku 1 X KOMOWHAITAAMU,

7) yMeHWEM WHCIOJb30BaTh WM aHAJM3MPOBATH B TMporecce ydueOHOW u
MCCIIEIOBATEIbCKON AEATENIPHOCTH MH(POPMALIMIO O BJIMSIHUKA MPOMBIILUICHHOCTH,
CEJIbCKOI0 XO3fAKWCTBA M TPAHCHOPTA HA COCTOSHUE OKPYIKAIOLIEH NPUPOLHOU
Cpeibl;

YHuBepcaJbHbIMH KOMMYHUKATHBHBIMH €HiCTBUSIMU

8) ymeHmeMm 3amaBaTh BOMPOCH (B XOJ€ aWajora W/WiId AUCKYCCHH) TIO
CYIIECTBY  OOCyXmaemMoi  Tembl, (OpMyIHpOBaTH CBOW  NPEIIOKCHUS
OTHOCHTEIBHO BHITIOJTHEHMS MTPEATIOKEHHOM 3a1a4H;

9) mnpuobpereHre OMBITA TPE3CHTAMA  PE3YJbTAaTOB  BBHITTOJIHCHHS
XUMHUYECKOTO IKCIEPUMEHTa (JIaOOpaTOPHOTO OMBITA, Ja0OpaTOPHOM PabdOTH TO
MCCJIETOBAHHUIO CBOWCTB BEIECTB, yUeOHOTO MTPOEKTA);

10) 3auHTEpEeCcOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU MO3HABATEIBHOMN
U UCCIIEOBATENBCKON NEATEIHPHOCTH TPU PEIICHWH BO3HUKAIOIIKX MPOOJIeM Ha



OCHOBE yuéTa OOIUX MHTEPECOB M COTJIACOBAHMS TO3UIUK (00CYX)AeHUS, 0OMEH
MHEHUAMH, «MO3TOBBIE IITYPMBD», KOOPAWHALUMSA COBMECTHBIX JCHCTBUMU,
OTIPEICIICHUE KPUTEPHUEB TIO OIEHKE KAueCTBA BHITIOJTHEHHOW padoTHI U JIp.);

YHuBepcajJbHBIMH PeryJISTUBHBIMMU JAeliCTBUAMHA

11) ymMeHueM CaMOCTOATEIBHO  OMPENEHATh eI  JEATEIHHOCTH,
MJIAHUPOBATh,  OCYIIECTBIATh, KOHTPOJIMPOBATh W TMPU  HEOOXOAUMOCTH
KOPPEKTHUPOBAaTh CBOIO JEATEIHHOCTHh, BBIOMpaTh Hambomee 3PHEKTUBHBIC
CrocoObl  pelieHusi Y4YeOHbIX M TMO3HABATENbHBIX 334au, CaMOCTOSTENbHO
COCTaBJIATh WJIM KOPPEKTUPOBATHh IMPEJIOKEHHBIM aJITOPUTM JIEUCTBUN TIPH
BBIMIOJIHEHUU 33aJlaHUl C y4€TOM TMOJy4YeHUsT HOBBIX 3HAHWN 00 H3ydaeMbIX
00BEKTAaX — BEIIECTBAX M PEAKIMUAX, OILEHUBATh COOTBETCTBUE MOIYUCHHOTO
pe3yJbTara 3aaBJICHHOM 1IEIIN,

12) ymMeHreM HCIIONB30BATh W aHAIM3UPOBATh KOHTEKCTHI, TIPEIJIaracMbI¢ B
YCJIOBHAM 3a/IAHUAMN.

IIpeameTHbIe pe3yJbTaThl

B cocraBe mnpeaMeTHbIX PE3yJbTATOB MO OCBOEHUIO 00S3aTE€IbHOTO
COJICPKaHUsI, YCTAHOBJICHHOTO JAHHOW MNpHUMEpPHOW padoueil mporpamMmoit,
BBIJICJISIIOT. OCBOEHHBIE OOYYAIOIIMMUCA HAYUHbIC 3HAHUS, YMEHUS M CHOCOOBI
JOeHCTBHM, cnenuduyeckre UIS NPESAMETHOM objmacth  «XUMHSI», BHJIBI
JNEATENBHOCTA MO  MOJIYYEHUIO  HOBOTO  3HAHUA, €r0  MHTEPIPETALUM,
npeoOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX.

[TpenmeTHbie pe3yabTaThl NPEACTABJICHBI IO TOJaM OOYYEHHUS U OTPAKAIOT
c(hOpMHPOBAHHOCTH Y OOYUAFOIITUXCSI CIICAYFOIITNX YMEHHH:

8 KIIACC

1)  packpsiBaTh CMBICT OCHOBHBIX XWMHUECKHX TIOHATHWA:  aToM,
MOJIEKYJIA, XUMUUYECKUN FJIEMEHT, MTPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAS W HEOMHOPOJHAS), BAJCHTHOCTHh, OTHOCHUTEIIbHAS AaTOMHAsS |
MOJIEKYJIApHAsA Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJIIPHAA Macca, MaccoBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BbEM, OKCUI, KUCJIOTA,
OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIEHUS, XUMUYECKasd
peaknus, KiaccupuKanus PeaKiyii: Peakiiui COSAMHEHUS, PEAKITUN PA3I0KEHNUA,
pEaKIMu 3aMElICHUs, peakluu OOMEHA, 5K30- W SHAOTCPMUUYECKUE PEAKIUU;
TEMI0BOM 3(QeKT peaknmu;, SAPO aTOMa, SJICKTPOHHBIA CJIOW aToMa, aroMHas
opOuTajb, paguyc aroMa, XUMHUUYECKas CBA3b, MOJSAPHAsA W HENOJISIpHAs
KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MOH, KATMOH, aHUOH, PAacTBOP, MaccoBas J0JIsA
BEIECTBA (MPOIEHTHAS KOHIICHTPAITHS ) B PACTBOPE;

2)  WUTIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHAX TOHITHH (CM.
. 1) ¥ IpUMEHSTH STH TIOHATHS TIPH OTIMCAHKUH BEIICCTB U WX MPEBPAIICHUH

3)  HWCHoJb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS COCTaBJCHHS (Bopmyn
BEIIECCTB U YPABHEHUN XUMHUYECKUX PEAKIINM,

4)  ompenmensTh  BAJICHTHOCTH aTOMOB  JJIEMEHTOB B  OWHApPHBIX
COCIMHEHUAX; CTEMECHb OKUCJACHUA DSJIEMEHTOB B OWHAPHBIX COEAUHEHUSX;
MPUHAICKHOCTD BEIIECTB K ONMPEeACTEHHOMY KJIacCy COenuHEeHnH 1o (popmymam;
BUJT XMMUYECKOW CBA3M (KOBAJICHTHAS M HOHHAS) B HEOPTAHWUYECKUX COCTMHCHUSAX



5)  packpeiBath cMmbicn llepmomuueckoro 3axona J[. M. Mennmeneena:
JEMOHCTPUPOBATh  TMOHWMAHHWE  TEPUOAMYECCKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT WX MOJOXKeHud B [leproandeckoil cucTteMe; 3aKOHOB
COXPAHEHMS MAacChl BEIECTB, MOCTOAHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
yUeHHsI, 3aKOHAa ABOTAIpO, OMUCHIBATH M XapaKTEPHU30BaTh TAOIWUYHYIO (hopMy
[leprnoanueckoit CUCTEMBI XUMHUYECKHAX SJIEMEHTOB: Pa3iMuaTh MOHITHS «TJIaBHAS
noarpymnmna (A-rpynma)» u «nobounas noarpymnmna (b-rpymnma)y, maneie u 0oJbIHe
MEPUOAbI, COOTHOCUTh O003HAUCHUS, KOTOPbIE UMEIOTCS B TAOJIHIIC
«llepnogmueckasa cucrema xumuyeckux sneMmeHToB . WM. MenneneeBa» ¢
YUCJIOBBIMH  XapaKTCPUCTUKAMH CTPOCHHS aTOMOB XWMHYECKHX  DJIEMEHTOB
(coctaB W 3apsAn sAapa, oblmee YWCIIO AJIEKTPOHOB W PACHpPENENCHHE HX TI0
AJIEKTPOHHBIM CJIOSIM);

6) KHaCCI/I(l)I/IHI/IpOBaTL XUMHUYECKHUE DJICMECHTBI, HCOPraHUYCCKUE
BCIECTBA, XUMHUUYECKAE PEAKIHK (IO YUCITY W COCTaBY yUaCTBYIONMIUX B PEAKIIAH
BEIECTB, TIO TETIOBOMY 3 dexTy);

7)  xapakTepu3oBaTh (OmMMCHIBaTH) OOIIME XMMHUYECKHE  CBOMCTBA
BCIIECTB  PA3IMYHBIX  KJACCOB,  MOJTBEPXKJad  OMNHCAHWE  MPUMEPAMU
MOJICKYJIAPHBIX YPABHEHHH COOTBETCTBYIONTUX XUMUICCKAX PEAKITHIA;

8)  mporHo3WpoBaTh CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTECKAHUS XUMHUECCKUX MPEBPAIICHHN B
Pa3IMYHBIX YCIOBUSX,

9)  BHUKCHATH OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJII0O XHMHUYECKOTO 3JeMEHTa MO (PopMyse COeaMHEHHS;
MacCOBYIO JOJIO0 BEIIeCTBA B PACTBOPE; MPOBOJUTH PACUETHl MO YPABHEHHUIO
XAMHAYECKOU PEAKIINY,

10) mpuMeHAT, OCHOBHBIC OMNEPAIMM  MBICIUTEIBHON ACSITEILHOCTH — —
aHallu3 ¥ CHHTE3, CpaBHEHHWE, 0000IIEHNE, CHCTEMaTH3aluI0, KIaCCH(PHUKAIMIO,
BBISIBJICHUE PUYNHHO-CJICJICTBEHHBIX CBA3CH — /I M3yUCHHS CBOWCTB BEIIECCTB U
XUMUYECKUX PEaKINN;, €CTECTBCHHO-HAYYHBIE METOIbI MMO3HAHWS — HAOJIOICHUE,
MU3MEPEHHE, MOICTUPOBAHHE, SKCTIEPUMEHT (pealbHbIA U MBICIICHHBIN);

11) cnemoBars  TpaBWIaM  TIOJIB3OBAHWS ~ XMMHWUYECKOW  TOCYIOW W
7a00paToOpHEIM 00OPYAOBAHMEM, A TAK)KE MpaBHUiaM OOpaIleHUs C BELIECTBAMU B
COOTBETCTBHHA C HWHCTPYKIHMSAMH TO BHIMOJHEHUIO JAOOPATOPHBIX XWUMHYECCKUX
OTBITOB TIO TIOJYYCHHWIO W COOMpPAHMIO Ta3000pa3HBIX BEIMIECTB (BOaOpoaa H
KHCIIOPO/a), TPUTOTOBJICHUIO PAaCTBOPOB C OMPEACTEHHOW MAacCOBOW AoJeH
PacTBOPEHHOTO  BEIIECTBA, IUIAHWPOBATH W TMPOBOJUTH  XUMHYECKHE
AKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILUEIOYEH M KHUCIOT C MOMOILBIO
WHIUKATOPOB (JTakMycC, (peHO I TaIeHH, METHIIOPAHK U Jp.).

9 KJIACC

1)  packpeiBaTh CMBICT OCHOBHBIX XUMHYECKWX TOHSATHN: KOBaJICHTHAS
MOJIAPHAS CBS3b, KOBAJICHTHAS HETOJAPHAA CBS3b, MOHHAS CBS3b, METAJUTMUECKAS
CBA3b, KATHOH, AQHUOH, OJJICKTPOJUT U HEAJIEKTPOJHUT, HJICKTPOJIUTHUECKAS
JMCCOLIMALINS, PEAKLIMM HOHHOTO OOMEHA, OKUCJIMTENh U BOCCTAHOBUTEIb,



2)  WCMOJB30BATh XHMHYECKYIO CHMBOJIUKY I COCTaBJICHUS (HhOpMYI
BCIECTB, MOHHBIX YPAaBHCHWH W ypaBHEHWH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxkuuu;

3)  ompenensATh BaJICHTHOCTh M CTEIICHb OKHUCIIEHUS aTOMOB XUMHUUYECKHUX
AJIEMEHTOB B COCJAMHCHHSIX PA3IMYHOTO COCTaBa; MPUHAUICKHOCTh BEIIECTB K
OTIPEJICIICHHOMY KJIACCy COCTMHEHHWH, BHIBI XMUMHUYCCKOW CBS3M (KOBAJICHTHOM,
WOHHOW, METAJUTMUECKOW) B HEOPTAaHNUECCKUX COCTMHEHUAX; 3apsA/l HOHA, XapaKTep
CpeIbl B BOAHBIX PACTBOPAX KHUCIIOT M IIETOUESH;

4)  oObscHATH, OOIME 3aKOHOMEPHOCTH B HW3MECHEHWHM  CBOWCTB
XUMUYECKAX JJIEMEHTOB M WX COCIWHEHWH B TIpeaejaX MaJibiX TEPHOJOB W
TJIABHBIX MOJATPYMI C YIETOM CTPOCHHS UX aTOMOB;

5)  wiaccupunmpoBaTh XUMHUECKHE PEAKIAN (TI0 M3MEHEHWIO CTETICHEH
OKHCJICHHSI aTOMOB XHMHYECKHX 3JIEMEHTOB);, OMPEACIATh W3YUEHHBIC THIIBI
XAMHAYECKUX PEAKIINH,

6)  COCTaBJsATh MOJICKYJIAPHBIC YPAaBHCHHS PEaKINil, XapaKTePU3YIOIIHE
XUMHUYECKHE CBOWCTBA TMPOCTBHIX  BEMIECTB, OOPA30BAHHBIX DJIEMCHTAMH-
Hemerauiamu [VA—-VIIA noarpymm (yriiepoa, kpemuuid, a3ot, docdop, cepa,
xjiop), anemeHtamu-merauiaMmu [A-IIIA nonrpynn (marpuii, kanmuii, MarHwid,
KaJTbIIAN, aATIOMUHAN), 2 TAKXKE JKeJe3a;

7)  xapakTepm30BaTh (PU3MUECKHUE W XMMHYECKHE CBOWCTBA aMMHaKa, W
YTASKHUCIIOTO Ta3a, B TOM 4YHCIE, /Il 000CHOBAHHS CIOCOOOB WX COOMpaHUA H
pacro3HaBaHuA MPH MOJTYUYESHNUN B JTaOOpaTOpuu,

8)  xapakTepuszoBaTh (OMHMCHIBATH) OOIIME XWMHUYECKHE  CBOWCTBA
BCIECTB PA3IMUHBIX KJACCOB, TIOATBEPXKAAas HSTO ONWCAHWE MPUMEPAMH
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKITUH

9)  cocTaBaATh ypaBHEHHS:. SJICKTPOJUTHUCCKON IUCCOIMAIMHA KHUCIIOT,
MEJIOUe W COJIeH; TMOJHBIC W COKPAIECHHBIE ypPaBHEHHUS PEaKIUii HWOHHOTO
oOMeHa; peakIyii, MOATBEPKIAIONINX CYIECTBOBAHUE TEHETHUECKOW CBSI3H MEKITY
BCIECTBAMH PA3TUIHBIX KIIACCOB;

10) cmemoBaTh mTpaBWJAM  TOJMB30BAHUS XWMHUECKOW TIOCYIOH W
JabopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIaM OOPAICHUS C BEIISCTBAMH B
COOTBETCTBHHA C WHCTPYKIHUSIMH IO BBHITIOJHEHUIO Ja00PaTOPHBIX XHMHUYCCKUX
OTBITOB MO TIOJYUYCHHIO W COOMPAHWIO Ta3000pa3HBIX BEMIECTB (aMMUaKka W
YTACKHUCTOTO Tra3za) (IpW HAaJWYMM BO3MOXXHOCTH WJIH TPOBOJUTH BHUPTYaJbHBIE
nJabopaTopHbie pabOTHI),

11) mpoBoaWTh pEAKIUH, TMOATBEPKIAIONNE KAYCCTBEHHBIH COCTaB
PaA3TUYHBIX BEMIECTB. PACIIO3HABATH OMBITHBIM IyTEM: XJIOPUI-, HOAUI-, CyJIbdaT-,
kapOoHaT-, cuIMKar-, (ocdaT-aHHOHBI, THAPOKCHI-WOHBI, KAaTHOH aMMOHHS H
KaTHOHbI METAJJIOB (Marums, Kanbuusa, amomunus, xkene3a (I1I) u (1), mean (11),
IWHKA), TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEIICCTB;
MOATBEPXKAAOITNE aM(OTEPHBIE CBOWMCTBA OKCHAOB M THAPOKCHJIOB AIIOMUHUS, W
IMUHKA (TTPY HAJTMYMHA BO3MOKHOCTH WJIH TTPOBOJIUTH BUPTYAJbHBIC JTAOOPATOPHBIC
paboThl);



12) npoBOAWTP XUMWUYECKHE SKCIIEPUMEHTHI: OMBITHI, WLTIOCTPUPYIOIIHAE
MPU3HAKKA MPOTEKAHUA PEAKIIMI MOHHOTO OOMEHA; OMPEACIICHUE XapaKTepa Cpeabl
B pacTBOpax KHUCIOT U IIeJIoYeld C TOMOIIbI0 HWHAUKATOPOB, PEIICHUE
SKCOEPUMEHTAIBHBIX 33/a4 MO0 TeMe «OJIEKTPOJUTHUECKAA AUCCOLUALIUASY.
HN3yyeHne CBOWCTB CONSHOW KHUCJIOTBI, HM3YYECHHE XWUMHUYECKHUX CBOWCTB
pa30aBICHHOM CEPHOM KHCJIOTHI; MOJy4YeHUE, COOMpaHUE, PaClO3HABAHUE
aMMUaKa, yIJIEKHUCIOTO ra3a U U3yUeHHUe MX CBONCTB, UCCIIEeNOBaHUE aM(DOTEPHBIX
CBOMCTB THJIPOKCHUJIOB AJIFOMHUHHS W LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
no TeMme «BaxHeiline HEeMETAIBL W HMX  COCIUHCHUS», PEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHelllne MEeTauibl U UX COCAMHEHUA)
(Mp¥  HaIMYWK BO3MOXXHOCTH WJIM TIPOBOJWTH BHPTYAIbHBIC J1a0OpPaTOPHBIC
paboThi);

13) wnabmomaTe W OMKWCHIBATH XWMHWUYECKHE HKCIEPUMEHTHI (BO3MOMKHO
WCIIOJIb30BAHUE BHUACOMATEPHAIIOB). OMBITHI, HWUTIOCTPUPYIOMHE (PU3NUECKHE W
XUMHUYECKUX CBOMCTBA TAJIOTEHOB M MX COCIUHCHUN (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), O3HAKOMJICHWE C o00pa3laMu XJOpUAOB (TaJOre€HUAOB);
O3HAKOMJICHUE C MOJICIAMH KPUCTAJUTMUECKUX PEIICTOK  HEOPraHMYeCKUX
BCIIECTB. METALIOB W HeMeTauioB (rpadura W amMasa), CIIOKHBIX BEIICCTB
(xjopuaa HATPWA), ONBITH, HWUTIOCTPUPYIOIIME 3aBUCHMOCTH  CKOPOCTH
XUMUYECKON PEakiMu OT BO3ACUCTBUS Pa3MUHBIX (DAKTOPOB; MCCIICIOBAHUC
3JIEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB; OMbIThI, WIIOCTPUPYIOIIKE MPOIIECC
JWMCCONMAIIAA  KHCTOT, TIHenodeit u  cojeid  (BO3MOXKHO  HMCIOJIb30BAHUE
BUICOMATEPHUAJIOB); O3HAKOMJICHHE ¢ 00pa3IaMyd METAJJIOB M CIUIABOB; M3YUCHHUE
PE3yJBTATOB KOPPO3UMHA METAJUIOB, B3aUMOJICHCTBUA OKCHIA KajbllAsd C BOJOM,
mporecca TOPEHWA  JKelle3a B KUCIOpoae  (BO3MOMKHO — HCIOJIb30BAHHUE
BUJICOMATEPHUAJIOB); OMBITH, WLIIOCTPUPYIONIME TIPUMEPHI  OKHUCIUTEITBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI: TOPEHUE, PEAKIMHU PA3JIOKEHUS, COCTUHEHUS
O3HAKOMJICHME C OOpa3laMud Cepbl KW €€ COCAMHEHUSMH, O3HAKOMJICHHE C
¢usnueckumu  cBoiicTBamMu aszora, ¢dochopa W WX COCTUHEHWH (BO3MOMKHO
WCIOJIb30BAaHUE BHUCOMATEPHAIIOB), ¢ oOpa3namMu yaoOpeHui; B3auMOACHCTBHE
KOHLUEHTPUPOBAHHON  a30THOM  KHUCJOTBI C MEAbI0, H3YYEHHE MOJECIEH
KPUCTAJUTMYECKAX PENMICTOK aiMaza, rpadmra, MOJeKynbl (QyruiepeHa, MOJNECKYJT
OPraHWYECKUX BEIIECTB, O3HAKOMJIEHUE C MPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX
BEILIECTB AaKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOra3a, 0O3HAKOMJICHUE C
MPOAYKIMENH CUJIMKATHON MPOMBIILIEHHOCTH, MPOLIECChl OKPAIMBAHUS TIAMEHU
KaTMOHAMU METAJUIOB,;

14) wmcmonb30BaTh TMOJMYYEHHBIE XUMHUYECKHE 3HAHUSA B PA3IMUHBIX
CUTYyalUAX -IPUMEHEHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEJIbCKOM XO35HCTBE, HA
MPOU3BOJICTBE, B TMPOILECCE PEIICHUS NPAKTHUECKUX 3aJa4 B TOBCEAHEBHOM
KU3HU, TPEAYNPEIKICHUS SBICHUNA, HAHOCAIIUMX BpPEA 3/I0POBBIO YEJOBEKA U
OKpYJ)KalOIIEH cpene, MNPUMEHEHUS MPOAYKTOB MEepepabOTKU  MPUPOIHBIX
HUCTOYHWUKOB YTJIEBOJOPOAOB (yrojib, NPHPOAHBIN Ta3, HEPTh) B OHTYy U
MPOMBIIIJIEHHOCTH, 3HAUCHUS JKUPOB, OCJIKOB, YIJIEBOAOB [UJIi OpraHuM3ma
YEJI0BEKA,



10 KIJIACC

1)  packpbiBaTh CMBICT OCHOBHBIX XUMHYECKWX TMOHATHH. KOBAJICHTHAS
MOJIAPHAS CBsA3b, KOBAJICHTHAA HETIOJIAPHAS CBS3b, MOHHAS CBSA3b, METATMUCCKAS
CBsA3b, KATHOH, AQHWOH, JJICKTPOJIMT W HERJICKTPOJIHT, JJICKTPOIUTHUCCKAS
JWMCCOIAAIIAS, PEAKIUA WOHHOTO OOMEHA, OKHCJIMTEIh W BOCCTAHOBUTEID,
OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUU, OKHCICHHE W BOCCTAHOBJICHHE,
oOpatuMbie W HEOOpAaTUMBIC PEAKIMHM, CKOPOCTh XWUMWYECKOH PpEaKIlnw,
npeaensHo  gomyctumas — konmentpanus  (IIJIK), wmmocrtpupoBats — mx
B3aMMOCBSI3b M TIPUMEHATH 3TH TIOHATHS TIPW OMHMCAHWHN CBOMCTB BEIIECTB U HUX
MPEBPALLECHUH;

2)  WCMOJB30BATh XHUMHYECKYIO CHMBOJIUKY I COCTaBJICHUS (hOPMYI
BCIECTB, MOHHBIX YPABHEHUH W YPaBHEHWN OKHUCIATEILHO-BOCCTAHOBUATEIHHBIX
peaKuuu;

3)  packpbiBaTh CYIIHOCTb OKHCJIMTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEAKITAN
MOCPEACTBOM COCTABJICHMS AIEKTPOHHOTO OalaHca 3TUX PEaKLni;

4)  TPOTHO3WPOBATH CBOWCTBA WM3YUYEHHBIX KJIACCOB/TPYNI BEIIECTB B
3aBUCUMOCTH OT WX COCTaBa M CTPOCHUS, BO3MOKHOCTh MTPOTCKAHUS XUMHUUIECKHAX
MPEBPAIICHUN B PA3JIUYHBIX YCIOBUSIX;

5) MPOBOJIUTH BBIYUCIIEHUA OTHOCUTEIBHOW MOJICKYJIIPHOU U MOJIAPHOU
MacChl BEIECTB, C HCIOIH30BAHMEM TOHITHA «MacCOBasl A0S XUMHUYECKOTO
3JIEMEHTA), «MAcCOBas J0JIsI PACTBOPEHHOTO BEILIECTBA B PACTBOPE»; KOJIMUECTBA
BEIECTBA, 00BEMA T'a30B;

6) TPOBOAWTH PACUETHI MO YPABHEHUSAM XWMHUYECKHX PEAKITHIA:
KOJINYeCTBa, 00bEMa, MAcChl BEIIECTBA MO HM3BECTHOMY KOJIMYECTBY, OOBEMY,
Macce PeareHTOB WM MPOAYKTOB PEAKITNH,

7) CJIEIOBATh IIPAaBUJIAaM  MOJIb30BAHUA XMMHWYECKOW TIOCYIOH U
71ab0opaTOpHBIM 000PYIOBAaHUEM, a TAK)KE MPaBUJIaM OOpAIICHNA C BEIIECTBAMH B
COOTBETCTBHH C WHCTPYKIMSAMH TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHUUYECKUX
OTBITOB TIO TIOJIYYEHHIO W COOMPAHWIO Ta3000pa3HBIX BEMICCTB (aMMHMaKa W
YTASKHUCTOTO Ta3a) (MpU HAJMYAHA BO3MOXKHOCTH WJIM TMPOBOJAWTH BUPTYaIbHBIC
JabopaTopHbie pabOTHI),

8)  TpoBOMWTH pEaKIWMH, TMOATBEPKAAONINE KAYSCTBEHHBIH COCTaB
Pa3TUYHBIX BEIMIECTB. PACMO3HABATh OMBITHBIM TYTEM: XJIOPWI-, HWOIWI-,
cynasdar-, kapboHaT-, cuiaukart-, ¢ocdaT-aHHOHBI, THAPOKCUA-WOHBI, KATHOH
AMMOHHUS W KAaTHOHbI METAJUIOB (MarHuA, Kajuplus, amomMuHus, kene3a (II) u
(IIT), menm (II), nrHKA), MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUIECKHUX
BCIECTB; TMOATBEPKAatoMme amM(pOTEPHbIE CBOWCTBA OKCHIIOB W THIAPOKCHIOB
AMIOMUHUS, W IMHKA (TPH HATMYUH BO3MOXXHOCTH WJIM MPOBOJIUTH BUPTYaJIbHBIE
nabopaTtopHbie paboTHI);

9) HabmomaTh M OMHUCHIBATH XUMHUYECKHAE SKCTICPUMEHTHI (BO3MOXKHO
WCIIOJIb30BAHUE BUACOMATEPHUAIOB). OIBITHI, WUTIOCTPUPYIONIHE (DU3NUCCKUE H
XUMHYECKUX CBOMCTBA TajIOTEHOB U WX COCTUHEHUH (BO3MOMHO HCIIOIH30BAHUE
BUJICOMATEPHUAJIOB), O3HAKOMJIEHHE ¢ oOpa3uamMu XJIOpUaoB (TaJIOr€HUIOB);
O3HAKOMJICHHE ¢ MOJACIAMH KPHUCTAUTMUCCKUX PEIICTOK HEOPTraHUYECCKUX



BCIIECTB. METAJUIOB W HEMETAUIOB (rpadwra W anMaza), CI0KHBIX BEIICCTB
(xJopuga HATPWA), ONBITH, WIIIOCTPUPYIOMNAE 3aBUCHMOCTh  CKOPOCTH
XUMHUYECKON PEaKIMh OT BO3ACHCTBUSA Pa3IUUHBIX (PAKTOPOB, HCCICAOBAHHE
AIIEKTPOTIPOBOJHOCTH PACTBOPOB BEILECTB; OMBITHI, WILTIOCTPUPYIOIIME MPOIIECC
IUCCOLMAIIMA  KHUCJIOT, WIeoue W coiied  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHUAJIOB);, O3HAKOMJIEHHE ¢ 00pa3liaMy METAJIJIOB U CIJIaBOB;, U3YUCHHE
PE3yJIBTATOB KOPPO3UMH METAJIOB, B3aUMOJCUCTBHS OKCHUAA KalblUs C BOJOM,
nmpolecca TOpeHus JKene3a B KUCTIopoae (BO3MOMKHO — HMCIOJIb30BAaHHE
BUJICOMATEPHAJIOB); OMBITH, HWUTIOCTPUPYIOIHUE TMPUMEPHI  OKHUCIUTEITHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIWNA: TOPEHUE, PEAKIHMH PAa3IoKEHUSA, COCITUHCHUS,
O3HaKOMJICHHE C OO0pa3llaMM Cepbl M €€ COCAMHEHUSAMH, O3HAKOMIICHHE C
¢usznueckumMu  cBoiicTBaMm a30Ta, ¢dochopa W WX COCAMHCHHH (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHANIOB), ¢ oOpa3uamMu yAoOpeHWH; B3aMMOACHCTBHE
KOHLUEHTPUPOBAHHON  a30THOM KHUCJIOTBI C MEObI0;, H3YYEHHE MOJCIEH
KPUCTAJUIMUECKUX PEUIETOK anMasa, rpadura, MOJIEKYNbl (yiepeHa, MOJIEKy
OpPraHUYECKUX BEIIECTB, 03HAKOMJICHHE C MPOIIECCOM aJCcOPOITMN PaCTBOPEHHBIX
BCIECTB aKTUBUPOBAHHBIM YTJIEM W YCTPOHCTBOM MPOTHBOTA3a; 03HAKOMJICHHUE C
MPOIYKITMEH CHIITMKATHON MPOMBIIIICHHOCTH, TPOIECCHI OKPAITUBAHUS TJIAMEHA
KaTHOHAMHU METAJUIOB,

10) wmcmonb30BaTh TOMYUEHHBIE XWUMHUYECKHE 3HAHWUA B PaA3IMUHBIX
CUTyalllsIX. TPUMEHEHHUS BEIIECTB U MATEPHUAJIOB B OBITY, CEIBCKOM XO3SIMCTBE,
Ha TIPOM3BOJICTBE, B MPOIIECCE PEIICHUS MPAKTHYECKUX 3a7ad B MOBCEIHECBHON
KU3HW, TPEIYTNPEKACHUS SBICHUN, HAHOCAIUX BpEI 3A0POBBIO UYEIIOBEKA W
OKpYXaromel cpeae, TPUMEHEHUS TMPOAYKTOB TeEePepadOTKH  MPUPOIHBIX
HUCTOYHWUKOB YTJICBOJOPOAOB (Yrojib, MPUPOAHBIM Ta3, HEPTh) B OBITY U
MPOMBITIJIEHHOCTH, 3HAYCHHS JKUPOB, OCJIKOB, YIJICBOJOB i OpraHu3Ma
YeNI0BeKa,;

11) mnpuUMeHATH OCHOBHBIC OIEPAIIUH MBICIUTEIIBHONW NEATEILHOCTH IS
WU3YUYCHHUS CBOWCTB BEIICCTB M XWUMHYECKHX PEAKIHH, €CTeCTBEHHOHAYYHBIC
METO/IbI TO3HAaHUS (B TOM 4YHCJIC HAOMOJACHWE, W3MEPCHHE, MOJCTUPOBAHHUE,
SKCMIEPUMEHT (PEAJIbHbIN U MBICIIEHHBIN );

12) wcmonb30BaTh TPH  BHITIOJIHCHWHA YUYCOHBIX 3aJaHWN, TOATOTOBKE
MPOCKTHBIX W HCCIENOBATEIFCKAX pPabO0T HAYUHO-TIOMYJIAPHYIO JIUTEPATYPY,
CIIPABOYHBIC MaTEPHAJIbI, UCTOUYHUKA WH(POpMAMHA B ceTu UHTEpHET, BIajeTh
nmpueMamMu TpeoOpaszoBaHua HWHGOPMAIMA W3 OJHOHW 3HAKOBOW CHCTEMBI B

APYTYIO;



8 KJIACC

TEMATHYECKOE INTAHHPOBAHUE

(2 4 B HezlemIO, BCero 68 1, U3 HUX 3 1 — PE3EPBHOE BPEMSI)

IIpumepHbIe TeMBI,
packphIBalonrie
JIaHHBII pa3aest

TMPOTr paMMBI,

H KOJINYEeCTBO YaCOB,

OTBOJANMOE Ha HX
H3yveHme

OcHoBHOe coepraHue

OCHOBHEBIE BH/JBI I¢ATC/IbHOCTH Oﬁquomnxcn

Paznen 1. IlepBonauanbubie XuMuvyeckne mouarus (20 u)

Tema 1. Xumus —
BasKHasK 00.1aCTh
ecTecTBOZHAHHA "
npaKkTH4ecKoii
TesiTe/Ih HOCTH
Ue/I0BeKa

(5 1)

HayK.

Tena

[Ipenmer xumun. Pomb XumMuu B
PKH3HE UejjoBeKa. XHMHSI B CHCTEME]

MCTOI[LI TIO3HaHWs B XUMHH.

H  BEIIECTBA. Ousnyeckue

cBOMCTBA BeIIECTB. ArperarHoe
COCTOSIHHE ~ BEIIecTB. Yucrele
BeliecTBa M CMECH.

CriocoObl  pasfieieHuss  CMecei.
(Dusuueckue u XUMHUYECKHE
liBnenust. [lpusHakw wu  ycsoBus
[IpoTeKaHMsl XUMUUECKUX PeaKkini.
BuakomcTBO € MPaBUIAMH
Ge30MacHOCTH U TIpUEMaMH paboThI
B XUMHUECKOH JaGopaTopHH.

leMoncTpaiuu

1. Jlabopatoproe
0G0 pyToBaHmMe.

2. Pasmnunnie BHUIBI

PacKpbIBaTh CMBICH H3yJaeMbIX IIOHATHH.

[PackpbIBaTh poJIb XUMHHU B IPUPOJE U JKU3HU UYeJOBeKa, €€ CBsI3b ¢ APYTUMH
HayKaMH.

[PasmiuaTh YmMcThIE BEIIECTBA K CMECH; OJHOPOAHBIE U HEOIHO POTHBIE CMECH.
Pazmiuars pU3HUECKHe U XUMHUYECKUE SIBJICHHUS.

OnpenexaTh MPU3HAKA XUMHUESCKUX PEAKLIUH U YCIOBHUS UX MPOTEKAHMS.
CreoBaTh mpaBHiIaM MOJB30BAHMS XUMHUYECKOW MHOCYNOH U J1abopaTOpHBIM
oGopynoBaHHeM, a TaKKe MpaBUiIaM OOpaIeHUs] ¢ XUMHUUECKUMH BeIl[eCTBAaMHU B
COOTBETCTBUH ¢ MHCTPYKLUSIMH TI0 BBITIOJHEHHIO TIPAaKTUUECKUX paboT.
[l1aHwpoBaTh YW TIPOBOJUTH XUMHMUYECKHH OKCHEPHUMEHT 110 H3YUYEHHIO H
onMcaHuio  (PUBHYECKHX CBOMCTB BEINECTB, CIIOCOGOB pasfiesieHuss cMmeceit
BEIIIECTB.

Mcnonb3oBaTh IIpU  BHINONHEHMH Y4YeOHBIX 3aJaHWBE M B IIpoIiecce
McCIeIoBaTeIbCKOM JIeSITeIbHOCTH HayYHO-HOMYJIAPHYIO JIUTEpaTypy
[XUIMHUYECKOTO COJlep KaHus, CIIPaBOUYHbIE MaTepHabl, pecypcesl HTepHeTA.
BricTpauBaTh pa3BépHYThle MHCHMEHHBIE W YCTHBIE OTBETHI € ONOpPOH Ha
MHpOpPMAaIHIO U3 YueGHHKA U CTIPABOYHBIX MAaTePUAJIOB, IPAMOTHO UCIIOJIB30BAThH
M3yUeHHBIN MOHATUIHBIN anmapaT Kypca XUMUU.

26




IKUMHUECKO M MOC YIIbI.
3. O6pasiisl BeIecTs.
4. Croco0bl pa3zeneHus cMeceit

¢$uIbTpOBaHME, BBITAPHBAHNE,
IucTHILIATINS, XpoMaTorpadust).
UlaGopaTopHbie "

[MpaKTHYeCKHEe PadoThI
Viabopamopnsie onvtmpi:

Onucanne GHU3NUECKUX  CBOMCTB
BemecTB.  PasneneHue cmecH ¢
moMo1tpto Maruura. Ilpaxnmueckue
pabomut:

INe 1. IlpaBuma paboThl B
lmaGopatopuu u MIPUEMBI
Oparmenust ¢ J1abopaTOPHBIM
GopymoBaHUEM.

INe 2. Paznenenvie cmeceli (Ha
mpuMepe OUHCTKH
moBapeHHoOM coJIH)

Tema 2. BemecrBa
1 XHMHYeCKHe PeaKinn
(15 u)

JATOMBI ¥ MOJIEKYTbI. X UIMHUESCKHE

bieMenThl.  3Hakd  (CUMBOJIBI)
XUMHYECKUX dyieMeHTOB. [IpocThie
121 CJIOKHBIE BeIIeCTBA.

IATOMHO-MOJIEKYJBIPHO® YUSHHE.
[Xumuueckass Gopmyaa. BameHTHOCTH
ATOMOB ~ XMMHYECKHX  DJIEMEHTOB
BakoH MOCTOSTHCTBA cocrany
BemecTB. OTHOCHTENBbHAS aTOMHAs]
Macca. OTHOCHTENbHAS]

[IpuMeHsaTh ecTecTBEeHHO-HAYUHbIE METOIbI TO3HAHMS (B TOM UHcIe HaOIIoeHHUE,
MosemMpoBaHWe, OKCIIEPUMEHT) M OCHOBHBIE OIEpallill  MBICIUTEIHHOU
lestenbHOCTH  (CpaBHEHHe, KIacCU(pUKAaLUs) JULSL H3YUYCHHS BEIeCTB U
[XUMUYIECKHUX PeaKIlii.

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHH U 3aKOHOB M NPHUMEHSATH 3TH MOHATHS
[1py OIHCAHUY CBOWCTB BEIECTB U UX MPEBPAIICHHUH.

Pazmiuars pusnueckue U XUMHUUSCKUE SBICHHS, 0OBICHSITh UX CYITHOCTH ¢ TOUKH
3peHNsT aTOMHO-MOJIEKYJIPHOTO YUEHHSI.

(OnpenensaTh MPU3HAKA XMMHUYECKUX PEAKIHH, YCIOBUS UX IPOTEKAHUSL.

MO JIEKYJIApHAasa Macca. MaccoBa:
POJBsT XUMHYECKOI'0 3JIEMCHTA B
ICOCIUHCHNUH. Qusnueckue
XUMHYCCKHE SIBJICHU .

(OGBIACHATH CYIMIHOCTb (PU3HUYSCKUX U XUMHUUESCKUX SIBICHUH ¢ TOUKH 3PESHHS
ATOMHO-MOJIEKYJISIPHOTO YUSHHSL.

KnaccudurmpoBaTh XUMUUECKHE PEaKIUH (10 YUCITY U COCTABY PEarnpyIonMX U
0 GpasyTIONTIXCs BEIECTB ).

CocTtapisith GopMyibl GUHAPHBIX BEHIECTB IO BAJEHTHOCTH M OINPENCILITH
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IXumudeckas peaxiusi. [[prusnaku

peakimii. XUMUUecKHue YpaBHEHMS .

T urib XUMHAUYECKHUX peaxiuit
(coeHeHus, pasJoKeHUs,
3aMmeleHus, obMeHa). 3akon
coXpaHeHUs MACChI BETIECTB.
M. B. JlomoHOCOB
[V IS HBIH-DHITHKIIOTICIUCT.
UleMoHcTpaiun
(Dusnyeckre sSBIeHUS (pacTHpaHye
caxapa B CTymke, KHIEHHE |
KOHIeHCATIUS BOJIBI U T. JI.).
IXumuueckne  sBieHHS  (TOpeHHe
cBeUH, pasnoxeHue caxapa,
B3anMOeHCTBIE CePHOUM KUCIOTHI ¢
[xTopugoM  Oapus,  pasiiolKeHHe
rUIpoKCHIa meau(Il),
B3auMOJCHCTBHE Kejle3a € Cepoi,
B3aMO IeHCTBHE Kejesa c
[pactBopom comu meu(1l)).
OmbIT, WLTOCTPUPYIOIINE
coXpaHeHHUs MACCHI.
UVIaGopaTopHble W TNpaKkTHYECKHE

3aKOH

paGoThI

Viabopamopnsie onvtimol:

[Tpumepsr  usHueckux  sIBJICHUH
(r1aBNeHH e BOCKa, TasHUE ThIa).
[IpriMepbl  XUMHUSCKUX  SIBJICHUM

(Mpoka MBaHHe MeJHON IPOBOJIOKH
B3anMOIeHCTBHE MeJia ¢ KHUCIOTOH)
[Motem aToMOB U MOJIEKYJI.
\Boruncienun

BAJICHTHOCTE I10 d)opMynaM BCILICCTB.

1 YCJIOBHUA TPOTCKAHUA XUMHUYECKHU [PaccTaBiaTh KOSd)d)I/ILII/IeHTLI B YPaBHEHUAX XUMHUYECKUX peaKHHﬁ.

CreoBaTh TpaBuiiaM TIOJIB30BAHUS XUMHUUECKOH IOCYHOM W 1abopaTopHBIM
oGopynoBaHueM, a TakKe IpaBHIaM OOpaIeHHUs ¢ BEI[eCTBAMH B COOTBETCTBHH C
MHCTPYKIMSMHY T10 BBITIOJIHEHHUIO J1a00paTOPHBIX XUMHUECKHX OIBITOB.
Mcrions30BaTh 1NpuM  BBEINOJHEHWM YUeOHBIX 3aJaHHil XU B IIpoliecce
1iccIeIoBaTeIbCKOM JIeSITeIbHOCTH HaYYHO-TIOITYJIIPHYIO JIUTEpPaTypy
[XIMHUYECKOTO COMlepKaHHs, CIIpaBOUYHbIE MaTepHalbl, pecypchl HTepHeTa.
BricTpauBaTh pasBEpHYTbIe MNHCHbMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
MHpopMaIHIo U3 YUeGHHKA U CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO HCIIONIB30BATh
13yUeHHBIN MOHATUHHBIN annapar Kypca XUMUN

28




— OTHOCUTEIBHON MOJIEKYJISIPHOM
Macchl BEIEeCTB,;
MaccoBoll  OMM  XUMMUECKOTO
biieMeHTa 110 GopMYyIIe COSMHEHUs

Paznen 2. Baskneiinmie npeacTaBuTe/IH Heopranmiecknx Bemects (30 )

Tema 3.
Kucaopon.
[lonsTHe 00 OKCHAAX

(5 1)

Bozayx.

Bozmyx — cmech razoB. Cocras
Bosnyxa. Kucnopon — snemeHt u
poctoe  BemtecTBo.  O30H
a0 TpoITHAas MoaubuKaIys
Kricopoa. Haxosxaenne
kricoposa B mpupose, puznueckue
i XUMHUECKHEe CBOMCTBA (peaki[uu

okuciieHus, TopeHHe).  YCIOBHS
BOSHUKHOBEHHS W IpeKpallieHus
ropenus. [Tonstue

06 oKCHIax.

Crioco6bl  TOJTydeHHsT KHCJOpoJia B
naGopatopur U TPOMBIIIIEHHOCTH.

[TpumeHeHHe KHCJIO pOJIa.
[KpyroBOpoT KUCIOPO/Ia B IPUPOJIC.
TermoBoit  sdhdekr XUMUUECKOM
peakimu, MOHATHE 0
TePMOXUMHUECKOM YpaBHEHHH,
bK30- " SHAOTEPMUUECKIX
peakimsx.

Torueo (HedTh, YrOJlb U MeTaH).
BarpsisHenne Bo3ayxa, crocoGbl ero
[Ipe1oTBpaleHus. Yeunenue
maparkoBoro sddexra, paspyiienue
030HOBOTO CJIOS.
leMoncTpaiuu

Bsanmonetiicteue docdopa, cepoi

[PacKpbIBaTh CMBICT HM3YYaeMBIX IOHATHH W TIPUMEHSATh 3TH IOHATHA TIPH
oTIFICAaHWH CBOMCTB BEIIECTB U UX IIPEeBPaIlleHUH.

IXapakTepu3oBaTh (OIHCHIBATE) COCTAB BO3JyXa, DU3MUSCKHE W XHUMHUUESCKHE
cBOlicTBa KHCIOPOJa, CMOCOOBI €ro MOJNYydYEeHHsS, IpUMEHEHHEe W 3HAaucHHE B
[IpHUpoe 1 KU3HU YeIOBEKa.

(CpaBHUBATh pPeakIUU FOPEHHs U MEATIEHHOTO OKHCIICHHSI.

Co6upath mpr6o phl ST TOMYUIEHHUS KHCIIO pojia (BRITECHEHHEM BOJIBI M BO3YXA).
[Pacrio3sHaBaTh ONBITHBIM ITYTEM KHUCIOPOJ.

Mcrionb30BaTh XUMHYECKYIO CHMBOJIMKY I COCTaBJieHHs (GOpMyN Belects,
MOJIEKYIIIPHBIX YPaBHEHNH XUMHUYECKHUX PEaKIMi ¢ ydacTHEeM KHCIIOpoJia.
(OGBICHATH CYIIHOCTh SKOJOTHUYECKHX Ipo0ieM, CBA3aHHBIX ¢ 3arpsA3HEHHEM
BozayXa.

CrieoBaTh mpaBmiaM Ge3omacHOH paGoTel B 1a00paTOpUH NIPU HCTIOIB30BAaHUN
[XUIMHUYeCKOH MOoCynbl M O0OpYAOBaHMA, a TakKe IIpaBHJIaM oOOpalleHus ¢
FOPIOYNMU BEIleCTBaMU B OBITY.

[[1aHMpoBaTh M OCYIIECTBISATh Ha TIPaKTUKE XUMHUECKHE OSKCIIEPHMEHTHI,
[IpOBOANUTH HAOIOACHHS, IeNaTh BHIBOBI II0 pe3yibTaTaM SKCIIepPHMEHTA.
|Y1gacTBOBaTh B COBMECTHOH paboTe B IrpymIIe.

cnonb30oBaTh IpH  BBINOJHEHWH YUeOHBIX 3afaHUil | nporecce
iccIieIoBaTeIbCKOM JIeITeIbHOCTH HayYHO-OIYJIPHY O JUATEpaTypy
[XKUIMHUYECKOTO COJiep>KaHus, CIIPaBOUYHbIE MaTepHabl, pecypcesl HTepHeTA.
BricTpanBaTh pa3BEpHYThIE INHCHMEHHBIE U YCTHBIE OTBETHI C OIOpoil Ha
MHpopMaIHIo 13 yueOHHKa U CIIPABOUHBIX MaTEePUAJIOB, IPAMOTHO UCIIONIB30BAThH
113yUeHHBIN OHATUIHBIN anmapaT Kypca XUMUU.

B
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11 sKere3a ¢ KHCIOPOAoM (BO3MOXKHO
[ICTIOTE30BaHIE BHJICOOIIBITOB ).
Onpenenenne CoJIeprKaHns
Krcoposia B BO3AYXE.

(OTBITEI, JIeMOHCTPHUPYIOIIIE
[ycIoBUs BO3HUKHOBEHUS u
[IpeKpaleHus TOPEHHUS.
UlaGopaTopHble U NMpaKTHYeCKHE

padoThI
VIabopamopmuwtii onwim:
OsHakomieHHe ¢  obpasiamu

oxcuoB. [Ipakmuueckas paboma:
INe 3. Tlomyuenue u cobupanue
[krclioposa, n3ydeHue ero cBOMCTB.
\Boruncnenus

— MOJIeKYIIIPHO#M Macchl KHCI0poia
M 030HA Ha OCHOBAHMH ATOMHOM
Macchl XUHMHUUECKOTO DJIeMEeHTa

Tema 4. Bomopon.
[lonsiTHE o
IKHCTOTAX H COJIAX
(5w

Bonopon — »aeMeHT W TipocToe
BeriecTBO. Haxoxnenne B mpupoie,
(prsmueckue " XUMHYESCKHE

cBOMCTBA (Ha IpUMepe
B3arMoielicTBHS ¢ HeMeTalla- MU U
okcHIaMl MeTalIoB), IpUMEHeHHe,
cI10CO6BI OTYUeHUS .

[loHsTHE O KHUCIOTAX U COJIIX.
UleMoncTpamiuu

[loyuenue, cobupanue u
[pacrio3HaBaHue BOJIOPOA.

["openue Bogoposa.

BzanMoeiicTBre BOJIOpoJa

oxcuaom meau(1l).

v

[PackpbIBaTh CMBICIT W3YYaeMbIX MOHATHH W IPUMEHSTH STH MOHATHS TIPH
oTHCaHUK CBOMCTB BEIIECTB U UX IPEBpalleHU .

[XapakTepu3oBarh (ONHUCHIBATL) (GU3HUECKHE U XUMHUYECKHEe CBOHCTBA BOIOPOA,
cII0CO6BI ero NoJIyUeHus], IPUMEHEHHe.

Co6upats npubop IS IOTYUYEHHSI BOJIOPOIA.

Mcrio1b30BaTh XUMHUUESCKYIO CHMBOJIMKY JUISL COCTaBJICHUST (POPMYJI BEILIECTB,
MOJIEKYISIPHBIX YPaBHEHHH XUMHUECKHUX PEaKLIUi ¢ yuacTHeM BOJOPOIa.
CneoBath npaBuiiaM 6e30MacHoiM paGoThl B 1a60paTOPUU TIPH UCTIOIB30BAHUH
XUMHUEecKOM mocynbl ¥ 0GOpYIOBaHHs, a Talke IpaBuiaM oOpalieHus ¢
FOPIOUHMH BEIECTBAMH B OBITY.

[[naHupoBaTh M OCYIIECTBJSATH Ha TPAKTHKe XHUMHUSCKHE SKCIICPHMEHTHI,
[1POBOIUTH HAGIOJECHHUS, ASNIATh BBIBOJIBI IO PE3yJIbTaTaM dKCIICPHMEHTA.
[YuacTBOBaTH B COBMECTHOM paboTe B IpyIlIe.
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|J1a60paT0pHLIe "
pakTHyecKne padore

VIabopamopmuwtii onvim:
Bzaumoneiictue KHCIIOT ¢
MeTasutaMu. IHpaxmuueckan
Ipaboma:

INe 4. Tlomyuenme u cobupanue
BOJIOPO 1A, M3YUEHHE ero CBOMCTB.
\Boruncnenus

— MoJeKyJSIpHOM Macchl BelecTBa
Ha OCHOBaHHWM aTOMHOM  Macchl
[XUMHYECKUX HIICMEHTOB

Tema 5. KomnuectBennnieKoauuecrso  BeliiecTBa.  MoJb.

OTHOIICHHS B XHMHH
(4 1)

Mo nsipraast Macca. 3akoH
IABoragipo. Mousipubii  06BEM
razoB. Pacuérel mo XUMHYECKHM
[YpaBHEHHSIM.

UleMoncTpaiust

(OGpasifbl BerecTB KOTWUecTBOM |
MO JIB.

\Boruncnenun

— 06b8Ma, KOJIMUECTBA BEIIeCTBA
raza IO  ero  HM3BECTHOMY
KOJIMYECTBY  BelecTBA  HIH
00Bémy;

— 0OBEMOB T'a30B 10 YPaBHEHHIO
peakili Ha OCHOBE 3aKOHA
0OBEMHBIX OTHOIIICHHUH ra30B

[PackppIBaTh CMBICIT M3yYaeMbIX MOHATHH M NPHUMEHATH 3TH IOHATHSI, a TakkKe
[13yueHHbBIe 3aKOHBI ¥ TEOPUH IS PEIIeHHUs PacuéTHBIX 3aad.

BbIapcaTe MOJSIPDHYIO Maccy BeIecTB; KOJIMUECTBO BelllecTBa, 0OBEM rasa,
Maccy BEIecTBa;

[IpoBoaMTh pacuéThl MO YpaBHEHHSIM XHMHUECKHX peakIMi: KOJUYeCTBa,
06BEMa, Macchl BelllecTBa TI0 H3BECTHOMY KOJIMUECTBY, 0ObEMY, Macce peareHTOB
111 IPOIYKTOB peaKIiuH.

BeicTpanBaTh pa3BEpPHYThIE IMHCbMEHHBIE M YCTHBIE OTBETHI C ONOpPOH Ha
HdopMannio U3 yueGHHKA U CIIPABOUHBIX MATEPHAIIOB, IPAMOTHO UCIIOJIB30BAThH
M3yueHHBINM MOHATUIHBIN annapar Kypca XUMUU

Tema 6. Boaa.
PactBopbl. IlonsTue
06 ocHOBAHHMAX

(5 9)

(Dusnueckue  cBoiicTBa  BOZBI.
IAHaNTM3 W CHHTE3 — METObI
[13yUeHHUs cOCTaBa BOBI.
[XuMuueckne CBOMCTBA  BOJBI
(peakruu ¢ MeTaIaAMH,

PaCKpLIBaTL CMBICJT U3YUACMbIX MOHATUHN U NPpUMEHATEL 5THU TTOHATHUA TIPpU
OTTHCaHUK CBOMCTB BEIECTB U UX HpeBpaLHeHI/Iﬁ.

XapaKTepI/ISOBaTL (bPISH‘IeCKI/Ie U XUMHYECKHe CBOMCTBA BOJIBL €€ POJb KaK
PACTBOPUTEIIA B IPUPOJHBIX IMTpoIeccax.

CocTaBIsITh YPaBHEHHUA XUMHWUYCCKUX peaKLII/Iﬁ C YUaCcTHUEM BOJLI.
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okcHIaMKI MeTaJLIOB u
HeMeTaIoR ).
CocraB ocHoBauwmii. IloHsrtue 06
MHTHKATO pax.

Bona xak pacTBOpHTENb. PacTBOpEI.
[PacTBOpHMOCTE BEIIECTB B BOJE.
HaceimieHHble W HEHACHIIEHHBIE
[pacTBOPEI. MaccoBas itohic
BeliecTBa B pacTBOPE.

Pone pacTBOpoB B IpHpoJe U B
PKI3HU "enoBeka. KpyroBopoT Boisl

B TIpUpoIe. 3arpsizHeHHe
pupoanbix  Box.  OxpaHa w
OUHCTKA IPUPOHBIX BOJI.
UleMoncTpaiuu

[DJ1eKTPOIN3 BOJBI, CHHTE3 BOJIBI;
B3ariMo nelicTBHe BOJIBI ¢
Metanmamu (Na, Ca) (Bo3MoXHO
Mcronb3oBaHKe

BUIeOMaTEpUAIIOB ).

[PacTBOpenue BelecTB ¢ paszinuHoOM
[PAaCTBOPHUMOCTBIO.

VicenenoBanue pacTBOpPOB KUCIOT H
ies10ueit ¢ MOMOIIbIO HHAUKATOPOB.
UlaGopaTopHbIe M IPaKTHYECKHE
paGoThI

[l Ipaxmuuecran paboma:

INe 5. IlpuroToBieHne pacTBOpPOB ¢

oripesieI€HHONM  MaccoBoW  Jonei
[pacTBOPEHHOTO BeIecTBa.
|Boruncnenun

— ¢ HCIIOJIE30BAHHEM  IMOHSATHS
jKKMaccoBas H0JB1 BEIIECTBa B

(OGBSICHATH CYIIHOCTh SKOJOTHUECKUX IpoOJeM, CBA3aHHBIX € 3arpsi3HEHHEM
[1pUPOAHBIX BOJ, CIIOCOOBI OUUCTKH BOJBI OT IIpUMeceH, Mephl 10 OXpaHe BOJ OT
3arpssHeHHs.

[[1aHMpoBaTh M OCYIIECTBJIATH Ha MpPaKkTHKE XUMHMUECKHE OSKCIIEPHMEHTH,
[1pOBOINTE HAOTIOACHHS, 1eNIaTh BBIBOJBI ITO PE3YIbTaTaM 3KCIEPHMEHTA.
CreoBaTh mpaBmuiaM Oe30IacHON paboThI B JabOpaTOPUH IIPH HCIOJIB30BAHUI
IXUMUYIeCcKOH TToCcy 16l 1 000 pyTOBaHHU.

[IpoBOANTE BBHIUKCIECHUS ¢ TIPAMEHEHHEM IOHITHS «MaccoBas J0JIs BelllecTBa B

[pacTBOpE».
Mcmons30BaTh TIpH  BBINOJHEHHMM Y4eOHBIX 3aJaHUM © B IIpoIiecce
1iccIeIoBaTeIbCKOM JIeSITeIbHOCTH HaYYHO-TIOITYJIIPHYIO JIUTEpPaTypy

[XIMHUYECKOTO CO/lepKaHus, CTIpaBOUYHbIE MaTepHalbl, pecypchl HTepHETA.
BricTpauBaTh pasBEpHYTbIe MHCHbMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha
MHpopMaIHIo 13 yueGHUKA U CHIPABOYHBIX MATEPHAJIOB, IPAMOTHO HUCIIOIb30BAThH
13yueHHBIN MOHATUHHBIN annapar Kypca XUMUN
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[pacTBOpE»

Tema 7.
K/TACCHI
HeopraHHYeCKHX

coe THH eH Uil
(11 u)

OcHOBHEBIE

Knaccudukaims HEOPTraHWYeCcKH
COeIMHEeHUI.

Oxcuzpl:  cocTaB,  KiaccupHKaln
(ocHOBHBIE, KHCJIOTHEIE,
amdoTepHble, HecoJaeobpasyioIue ),

HOMEHKJIaTypa (MeXIyHapoaHas |
TPUBHATLHAS).

KHCJIOTHBIX, OCHOBHBIX i
aMOTepHBIX OKCHIIOB.

(OCHOBaHUS: COCTAB, KJIacCHUpUKAIIUS,
HOMEHKJIaTypa (MeXAyHapoaHas ¥
TpUBHAJbHAS), dbusnueckue by
XUMHUECKHe  CBOMCTBA,  CIOCOOB]
[10TydeHMSI. Kucnotsr: COCTaB,|
KaccUpUKaIys, HOMEHKJIATypa,|
(bu3nUeckre U XUMHYECKHe CBOMCTBA,
CTI0CO GBI MO Ty UeHUsL.

P51 ak THBHOCTH METAJIIOB.

Comm  (cpemHue): HOMEHKIATYpA,
cTI0C0 GBI MOJTyUeHHUS,
B3aUMOJICHCTBHE coJieH c

METaJUIaMH, KHUCJIOTaMH, HICJIOYaMH
1 COJISIMH.

["eHeTHUeCcKas CBSI3b MEXIY
KJIaccaMu HEOPraHUYeCKUX
ICOe TUHEeHUH.

VleMoHcTpamuu

06pa3u1>1 HEOPraHNn4YeCKUX BEIECTB
[PA3JIMYHBIX KJIacCOB.

[BzammMoieticTBHe pacTBOpa cepHOU

KnaccudurmpoBaTh H3ydaeMble BelIeCTBA 110 COCTABY M CBOUCTBAM.
CocTaBnark GopMyIibl OKCHIOB, KHCJIOT, OCHOBaHUH, cosieil U Ha3bIBaTh UX I10
MEXIYHapOJHOM HOMEHKJAType.

[IporHO3HMpOBaTh CBOHCTBA BEIECTB HA OCHOBE OOIIMX XUMHWYECKMX CBOWCTB

M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCSL.

CocTaBIATE  MOJIEKYJIApPHbIE  YPaBHEHMS  pEaKIMH,  WITIOCTPUPYIOIINX

[XUMUYeCKHe CBOWCTBA W  CHOCOOBI  IOMYYEHMs BEINECTB  H3YUEHHBIX
[lonyueHHe U XUMHUUECKHE CBOMCTBAKIACCOB/TPYIII, a TAKXKE IOATBEPIKIAIONIUX I'eHETHUSCKYIO B3aUMOCBSI3b MEMKILY

HUMH.

[Ipon3BOANTE BBIUMCIIEHUS TI0 YPaBHEHNUAM XUMHUECKHUX PeakIn.

H.]'IaHI/IpOBaTL U OCYIIECTBJIATL Ha TIIPAKTHUKE XUMHUUYECKHE OKCIIEPUMEHTEIL,
MPpOBOAUTL HaGJ’IIOI[eHI/Iﬂ, JI€JIaTh BBIBOJABI IO pe3yjibTaTaM SKCIICPUMEHTA.

CrnemoBath mpaBuiaM Oe3omnacHOM paGoThl B 1aGOpaTOPHM NPU HCTIOJB30BAHUH
[XUMAYECKOH ITOCY/Ibl 1 000pYIOBaHUS.

Mcmonp30BaTh TNpPH  BBINOJHEHHM YUeOHBIX 3afaHMi M B IIpolecce
McCIeIoBaTeIbCKOM JIeITeIbHOCTH HayYHO-HOIYJIIPHYIO JIUTEpaTypy

[XUIMHUYECKOTO CO/lepyKaHHs, CIIpaBOUHbIE MaTepHalbl, pecypchl HTepHeTA.
BricTpauBaTh pa3BEpHYTbIE NHCHMEHHBIE W YCTHBIE OTBETHI C OIMOpPOH Ha
MHpOpPMAaIHIO U3 yueOGHHKA M CTIPABOYHBIX MAaTepPHAaJOB, TPAMOTHO HCIIOJIb30BATh
M3yUeHHBIM MOHATUHHBIN annapar Kypca XUMUN
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KrcoThI ¢ okeuziom Meau(Il).
Peakiiust HeWTpainuzaiuu.
BroiTecHeHre  OQHOTO — MeTajlla
IPYTHM M3 pacTBOpa COJH.
JIaGopaTopHbie H MpaKTHYECKHE

paboThI

VIabopamopmnsie ONBIMBL:
Bzaumonelictre KHCJIOT ¢
MeTasuIaMu. [Momyuenue
HEPacTBO PUMBIX OCHOBaHHMH.

B3anmoieHicTBHE  HEPacTBOPHMBIX
OCHOBAaHMIH ¢ KMCJIOTaMH.
Paznoxenue ruapokcuga memu(ll)
[Py HarpeBaHUM.

\paxmuueckan paboma:

INe 6. Permrenuie skcTiepiM eHTANBLHBIX
Bagau o TeMe «OCHOBHBIE KJIAcChI
HeOpraHWIeCKHX COCANHEHU.
\Botuniciienun

— IO YypaBHEHWAM XHMHYECKHX
peakimit

Paznen 3. Ilepuomvuecknii 3aon u [lepuomnueckas cucrema xumuueckux 31eMenToB /I. I1. MenneneeBa.
Ctpoennie aToMOB. XuMHYecKas cB3h. OKHCIMTEThHO-BOCCTAHOBUTE/IbHBIE peakuun (15 u)
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Tema 8.
[lepuoauueckuii 3aKoH

M Ilepuonuyeckasn
CHCTeMa  XHMHYeCKHX
biementoB /L. n.
Mengeseena.
CTpoenue aToMa

(7 )

HepBLIe ITIOIIBITKH K.]'IaCCI/Id)I/IKaLII/II/I
XUMHUYECKHX 2J1eMeHTOB. [loHsTHe 0

[pYIIIaX ~ CXOAHBIX  DJIEMEHTOB
(L1esIouHbIe U IIEJIOYHO3EeMEIbHbIe
MeTalUulbl, TaJOTeHbl, HHEePTHbIC
rasbl).

(DJIeMeHTBI, KOTOpble  00pasyioT
amdoTepHbIe OKCHJIBI u
CUAPOKCHUIBI. [Mepuoauueckuii

BAKOH H HepI/IOZ[I/I‘IeCKaﬂ CUcTEMa

xumuueckux snementoB  J[. U
MenneneeBa. [lepuonapr, Tpynmbl,
moarpynibl.  OusHyeckuit  CMBICT
[OPSAKOBOIO  HOMepa  JIeMEHTa,
HOMEPOB MEePUOIa U T'PYIIIILL.
Ctpoenne aTOMOB. CoctaB
ATOMHBIX sep. HsoTombL
(DJIeKTPOHBL Crpoenne
PIEKTPOHHBIX  O0OJIOUEK  aTOMOB
MepPBBIX 20 XUMHUECKUX
PIIeMEHTOB [Mepuoanueckoit
cuctembl J. 1. Menneneena.

X apakTepucTUKa XUMHYECKOTO

blieMeHTa 10 ero MNOJOKCHUIO B
[Mepuoguueckoit cucreme J[. U.
Menneneena.

BHaueHue [lepuonndeckoro
Bakona u llepuonnueckoil cUCTEMBI
[XMMHUECKHX JJIEMEHTOB JUISt
pasBUTHS HAYKH # TipakTuku. J[. U.
MeHnenieeB — yuSHBIM, neparor u
I pasKIaHUH.

VlemoncTpamuu

IPackpbiBaTh CMBICII TIEPHOANUESCKOTO 3aKOHA.

[lonuMath cyIrecTBOBAHHE TIEPHOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX
PreMeHTOB (M3MEeHEHHE PaiyCOB aTOMOB H HJIEKTPOOTPHUIIATEIHHOCTH )

M WX COETMHEHUH OT TOJIO'KEHHSI B TIEPHUOJIUISCKON CUCTEMe U CTPOCHHUS aToMa.
|YcTaHaBIUBATE CBS3b MEXTY MOJOKEHHEM HJIEMEHTa B MepHUOUIECKON cucTeMe
1 CTpOeHHEM ero atoma (CocTaB | 3aps sijipa, oliiee YUcIo dJIeKTPOHOB U
pactipeieleHHe UX 0 YJIEKTPOHHBIM CIIOSIM ).

[IporHO3UpOBaTH XapakTep U3MEHEHHs CBOWCTB DJIEMEHTOB U MX COCJMHEHHH MO
rpymmam u nepuojaam lleproarueckoii cHCTEMBI.

[XapakTeprzoBaTh XUMHUYECKHE DIIEMEHTHI MEePBBIX TPEX MePHOJIOB, KaJHs,
lkaJIpITHs 1O WX moJoxenuio B [lepuoanueckoii cucteme JI. M. Menneneena.
CrenoBaTh mpaBmiaM Ge3omacHOM pabGoThl B JabOpaToOpud MPH HCTIONL30BAHUHI
[XKUMHUECKOM MOCY/IBI B 000PYIOBaHKS.

BoicTpanBaTh pa3BEpHYTHIe THUCHMEHHBIE W YCTHBIE OTBETHI C OMOpPON Ha
mHbOpPMAIHIO U3 YUeOHHUKA W CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO HCIMOJIb30BATh
M3yUeHHBIH MOHATUHHBIN anmapar Kypca XUMUH.

Mcnonb3oBaTh TMPH  BHITIOTHEHWH YUeOHBIX 3aJaHUM  TEeKCThl yueOHHKa,
cripaBounbie MaTepuanbl ([leproanueckyio cucTeMy XUMHUYECKHUX dJIeMEHTOB /.
1. MenneneeBa, TabImIly pacTBOPAMOCTH KHCJIOT, OCHOBAHWH W coJiell B Boje,
PIEKTPOXUMHUUESCKHUN PSIJl HATIPSDKEHUHM METaJIOB ).

Mcmonb3oBaTh Tpd  BBIOJHEHWH YUeOHBIX 3aJaHW W B TIpollecce
MCCIIEIOBAaTEILCKOM JIeATEIBHOCTH HAYIHO-TIO MTYJISIPHYIO TUTEparypy
[XUMHUECKOTO COJIepIKaHMs, CTIPABOUYHbIe MaTepHalbl, pecypehl HTepHeTa
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KopoTkomnepro nHast u
VUTHHHOTIE pHO AHAST dhopMbI
[lepuouueckoii CUCTEMBI
xuMmuuecknx oiementoB  J[. UL
Merneneena.

OznakomieHre ¢ obpasiaMu
MeTaLIOB i HEMETAJIOB.
IaGopaTopHbie U mMpaKTHYeCKHE
paboThI

Viabopamopnuwtii onvim:
BsanmogeticTBre CHIAPOKCHIA
[[MHKA C pACTBOPAMH KHCJIOT |
[es1o yeit

Tema 9. Xumuueckas
cBa3b.  OKHCTHTEIHHO-
[BOCCTAHOBHTE/ILHBIE
peakmu

(8w

SHCKTPOOTPI/IHaTe.HLHOCTL aTOMOR

KUMHYECCKHUX BJICMCHTOB.

Xumuueckas CBSI3b (MoHHas,
KOBaJIeHTHAsI OIS pHAst u
KOBalleHTHAST HETIOJISIPHAS ).

Crenenn OKHCJICHHS.

(OKHCTUTEIBHO-BOCCTAHOBUTEIIBH
bie peakituu (OBP). Ipomeccs
OKHMCJIEHHSI M BOCCTAHOBJICHHSL
OKHCIUTETH U BOCCTAHOBUTEJIH.

VleMoncTpamuu
(OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKium: rOpeHue, peaxiuu

[PackpbIBATh CMBICT H3YYaEMBbIX TTOHSITHH.

OripenensaTh BUA XUMHUSCKOHN CBSI3U B COSANHEHHH.

OrpesiessiTh CTENeHb OKUCICHHUS XUMUYECKOro dJIeMeHTa 110 GopMyie ero
coenuuenus.

OmpeieisITh YIeMEeHT (BEeIecTBO) — OKUCIUTENb U DJIEMEHT (BEl[eCTBO) —
[BOCCTaHOBUTENb.

(OGBACHATH CYIITHOCTD MPOLIECCOB OKUCISHUS U BOCCTAHOBIICHHUSI.

CocTaBiIATh HJEKTPOHHBIN GajlaHe ¢ YI8TOM YMCJIA OTAAHHBIX M HPHHSTHIX
[>JIeKTPOHOB.

CocTaBIIATh YpaBHEHHE OKHUCIUTEILHO-BOCCTAHOBUTEILHON Peakiiiy.
Micronb3oBaTh NpH  BBIMOJHEHHHM YUYEOHBIX 3aJaHHH  TEKCThl  ydueOHHKa,
cripaBouHble MaTepUAaibl (TIEPHOANUSCKYIO CUCTEMY XUMHUYECKHUX dJeMeHTOB /J[.
1. MenneneeBa, TaGiIuIly pacTBOPUMOCTH KHCIIOT, OCHOBaHHMH M cojiel B Boje,

[PA3JIOKEHUs, COCAUHEHUA

>IeKTPOXUMIYECKUH s/l HAPSDKEHUH METaJUIOB )
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9 KJIACC

(2 4 B Hezlemo, Beero 68 1, U3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TeMBI,
packphIBalonrie
JIaHHBII pa3aest

TMPOTr paMMBI,

H KOJINYEeCTBO YaCOB,

OTBOJANMOE Ha HX

OcHoBHOe coepraHue

OcCHOBHBIE BHABI I¢ATC/IbHOCTH Oﬁy‘IaIO].l[]/[XCﬂ

(6 1)

ATOMOB. 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB XHMHYECKHUX
JICMEHTOB MEPBBIX TPEX MEPHOIOB,
KaJIUsl, KAJIBIUSI U UX COCJMHEHUH B
COOTBeTCTBUM ¢ TIOJIOXKEHHEM
DJIEMEHTOB B MEPUOJIHUYECKOM
CHUCTEeMe M CTPOSHHEM HX ATOMOB.

Knaccudurarms
HEOPraHUYeCKUX BeIIeCTH
(Me>kTyHapoaHasT W TPUBHAJBHAS).
(Xumuueckue  CBOHCTBA  BEILECTB,
OTHOCSIIUXCS K Pa3IMUHbIM KJlaccam
HEOPraHUUeCKUX COCJMHeHUM, UX|
reHeTHYecKas! CBSI3b HeOPraHMYeCKUX
BEIIECTB.
Ctpoenne

BeIIeCTBA: BHULI

XUMUUECKO U CBsI3H u THIIBI

H3y4YeHHe

Paznen 1. BemectBo n xumuveckue peakmuu (30 u)
IloBTOpeHNE [leprio muueckuit SaKOHa.IXapaKTepI/ISOBaTL XUMHUYECKHE SJIEMEHTHI IEpBBIX TPEX NEepPHOIOB, Kalus U
yriryomnenue snanuillepro muueckas CUCTeMAKAIbIHS 110 UX ToJiokeHuto B [Tlepuoauueckoit cucreme J[. 1. Menneneesa.
OCHOBHBIX Pa3AeSTIOBXUMHUYSCKUX YJICMEHTOB KnaccudurmpoBaTh M Ha3bIBATH HEOPraHHYECKUE BEIIECTBA H3YUSHHBIX KJIACCOB.
Kypca 8 kitacca /. W. MenneneeBa. Crpoenne [OmuceiBaTh OOIIHEe XUMHUYECKHE CBOHCTBA BEMIECTB Pa3IUYHBIX KIIACCOB,

MOATBEPKAAThH CBOWCTBA TTPUMEpPaMH MOJIEKYIIPHBIX YPaBHEHUH XUMHUUYECKHX
peakini.

OrmpesiensTh BHJ XUMHAYECKOH CBSA3H W THUI KPUCTAJUTHUECKOW pEIIETKA
BelecTBA.

[Iporao3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpanBarh pa3BEpHYTbIe THCLMEHHBIE W YCTHBIE OTBETHI € OMOpOH Ha
rHbOpMAIHIO W3 YueOHUKA U CIPABOUYHBIX MATEPHANIOB, TPAMOTHO HCIIOIb30BAThH

M HOMEHKJIAaTypau3ydeHHbII NOHATHIHBIN arnapar Kypca XUMHH.

VcnonezoBaTh IIpW  BHIOJTHEHWH y4eOHBIX 3aJaHWH M B IIpoIlecce
HiccleZIoBaTeNbCKOM JIeSITeITbHOCTH HayYHO-OIYJIPHY O JIUTEPATYpy

IXUMHUYECCKOTO COACPKaHWA, CIIPpaBOUYHLIC MaTE€pHallbl, peCYpPChbI I/IHTepHeTa
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KPUCTAIUTHUESCKUX PeISTOK.
3aBHCHMOCTbH CBOWCTB BEIIECTB OT
MX CTPOCHUSL.

/lemoncTpamnu

1. Monenu KPUCTAITNYECKUX]
PEIIETOK HEO PraHMYeCKHUX BEIIECTB.
2. KopoTronepuoanas u
VUTHHHOTIE pHO AHAST hopmbl
[lepuouueckoii CUCTEMBI
xumuueckux oiaementoB J[. U
Merneneesa

Tema 1. OCHOBHBI€
3aKoHOMEpHOCTH
XHMHYECKHX peaKiuii
(8 1)

Krnaccudukaims XUMHYECKUX
peakiuii Mo pasIMYHBIM [TPU3HAKAM
(110 YHCITY ¥ COCTABY YUACTBYIOIIUX
B peaKiM{ BEIECTB, MO TEMJIOBOMY
bbdekrTy, Mo U3MEHEHHIO CTereHe
OKHCIIeHUS XUMHYECKUX
PIEMEHTOB, 10 OOGPATUMOCTH, II0
[YIACTHIO KaTaIu3aTopa).

OK30- u SHJIOTEPMHUUECKHE
peakium, TePMOXUMHUCCKUE
ypaBHeHusi. [loHsiTHe O ckopocTH
xuMHueckod peakuuu. Ilonstue o
[OMOTEHHBIX W TeTePOreHHBIX
peakimsix. [lonstre 06 oGpaTUMBIX
M HeoOpaTHMBIX  XUMHYECKHUX
peaknusix. [loHsaTHE 0 XUMHYECKOM
paBHOBecuH. DaKTOPBI, BIMSIONINE
Ha CKOPOCTh XUMHUECKOM peakiiuu
141 MOJIOKEeHUE XUMHUECKOTO
[PABHOBECHSI.
(OKHCIUTEIEHO-BOCCTAHO BUTEIIBHBIE

IPackpbIBaTh CMBICI H3YYaeMbIX IMOHITHM M NPUMEHSITH STH NOHATHS IIPH
OTIFICAaHWHU CBOMCTB BEIECTB U UX MIPeBpaIleHUH.

KnaccuduimpoBaTh XAMHUECKHE PEAKIMH [0 PANTUUHBIM IPH3HAKAM.
|YcTaHaBIMBATE 3aBUCHMOCTH CKOPOCTH XMMHUECKON PeakIWU OT Pa3IHUHbIX
pakTopos.

[IporHosupoBaTh BO3MOKHOCTH TPOTEKaHUS XUMHUYECKUX IIpeBpalleHH B
[Pa3IMYHBIX YCIOBHSX.

OmpesiensTh OKUCIUTEh U BoccTaHOBHUTeNb B OBP.

ICocTaBIATh 3IeKTPOHHBIN OalaHC peakIyH.

[Ipon3BOAUTH BBIUMCIIEHNS IO XUMHUESCKUM YPaBHEHHUSAM.

BeicTpauBaTh pa3BEpHYTbIe NHCbMEHHBIE M YCTHBIE OTBETHI C OIOpOil Ha
MHpOpPMAIIHIO U3 YUeGHHKA U CIIPABOUHBIX MAaTEPUAJIOB, I'PAMOTHO MCTIOJNb30BATh
M3yUeHHBIH MOHATUHHBIN anmapar Kypca XUMUH.

Mcmons30BaTh TNpH  BBINOJHEHWH YUeOHBIX 3aJaHUH W nporecce
McCIeIoBaTeNbCKOM JIeITeIbHOCTH HayYHO-TIOMYJIIPHYIO IuTepaTypy
[XUIMHUYECKOTO CO/lepykaHts, CIIPaBOYHbIE MaTepUalsl, pecypcsl HTEpHETA

B

eaKIH (DJIEKTPOHHBIH Gananc
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OKHCJIUTEJILHO-BOCCTAHOBUTEILHON
[peakIin).

/lemoncTpamnu

1. 3aBUCHMOCTD CKOPOCTH
XUMHYECKOM peakiluu OT pa3inuHbIX
bakTOopOB.

2. BosneiicTBrue karanuzaTopa Ha
CKOPOCTH XUMHUECKOHN peakiiiH.

3. Ilpumepbl HeoOpaTUMBIX |
0OpATHMBIX PEAKIIHHA.

4. CwMerrenue PaBHOBECHSI
XUMHUECKOHN peaKIui.
\Botuncnenun

— KOJIHUCCTBa BCIICCTBA, o6béMa U
(MacChl pear¢HToOB UJIK MPOJAYKTOB IO
[YPABHEHUAM XUMHUYECKUX peaKLII/Iﬁ

Tema 2,
DIEKTPOSM THYECK Ast
iHCccomuanms.
Xumnveckue peakuuu B
pacTBOpax

(16 1)

Teopust JJEKTPOIUTHUECKOH
lTMccoIuaru.  DJNeKTPOJUThl U
[HEAMEKTPOJTUTEL. KarnoHnsl,
AHMOHBI. MeXaHH3M JHUCCOIHAIIHH
BEIIeCTB ¢ pPa3UUHBIMHA BHIAMU
[XKUMHUCCKON  CBS3H. Crenenb
Imuccormarun. CuibHble U cjIabble
DIEKTPOJIUTEL.

Peaxiinu HOHHOI'O obMeHa,
[ycioBusl X mpoTekanus. HoHHbie
[YpaBHEHUS peaKIiiii.
XuMHUeckue  CBOMCTBa
OCHOBaHMN U  coJiel
MpeacTaBIeHUN
PIEKTPOIUTUUESCKOMN
Cpena  pacTBOpA.
THApOIH3e COTEH.

KHCJIOT,
CBETE
06
JIACCOIMALINH.
IlonsTHe o

B

PackppiBaTh  CMBICH  H3y4aeMbIX  IOHATHH,
>IeKTPOIUTHYECKOM ANCCOTTHATIVH.

(O6BSICHATH IPUYUHBI SJIEKTPOIIPOBOTHOCTH BOIHBIX PACTBOPOB.

CocTaBiIATh ypaBHEHUs JUCCONMALAM KHUCJOT, IMejodell U coyiel, MOJHBIE U
cokparnéHHble HOHHbBIE YPAaBHEHUS] XMMHUYECKHUX PEaKIUi HOHHOTO 0OMeHa.
[[1annpoBaTh M OCYIIECTBISATH HA IIPAKTHKE XHMHUYECKHE BKCIIEPUMEHTHI,
[1pOBOANUTH HAOMIOAEHMS, /IeNIaTh BBIBOJBI [0 PesybTaTaM SKCIIepHMEHTA.
CreoBaTh mpaBmiaM Oe30omacHON paboThl B 1abOpaTOpHM NMPH KUCIOJIb30BAHUI
[XUMHUeCKOH 1TOCy 16l ¥ 000 PYIOBAHHUSL.

[Ipon3BOANTH BEIUMCIIEHNS IT0 XUMUUESCKUM YPaBHEHHUAM.

BricTpanBaTh pasBEépHYTbIe NHUCHMEHHbIE M YCTHBIE OTBETHI C OIOPOH Ha
mHdopMannio U3 yueGHHKA U CIIPABOUHBIX MATEPHANIOB, TPAMOTHO HCIIOJIb30BAThH

a TaKXKe CMBICJI TEOpUHn

13yueHHBIN MOHATUIHBIN annapar Kypca XUMUU.

icmonezoBaTh TpW  BHIIOJHEHWM y4eOHBIX 3aJaHMH H B IIpoliecce
ricciejoBaTeNbeKoi JIeITeIbHOCTH HayYHO-TIOMYJIIPHYIO IuTepaTypy
[XIMHYECKOTO COJIepyKaHHts, CIIpaBOUHbIe MaTepHasl, pecypcsl MHTepHeTa
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KauecTBeHHBIE —peakuun Ha
KaTHOHBI X aHUOHBI.
leMoncTpaiuu

[DexTpruueckas MIPOBOJIMMOCTh
[pacTBOPOB  BeIlleCTB, JBH)KCHHE
MOHOB B DJICKTPUUECKOM ITOJIE.
OnbITHI, WILTIOCT PUPYIOIIHE
[pu3Haky TNpoTeKaHus —peakiui
orHoro  ob6MeHa. OmBITHI  TIO
orpenienieHuIo cpesibl B pacTBopax
coteit (xopua HaTpHs, kKapboHaTa
HATpUSI, XJIOPUIA IIMHKA).
UlaGopaTopHble U NMpaKTHYeCKHE

paGoThI

VIabopamopmutii onviim:

Peakiinimo HHOTO obMeHa B
[pacTBOpax NEKTPOJIUTOB!

cyibdara meau(Il) u  mEnoun,
kapOoHaTa HaTpust M COJTHOW
[KHCIIOTHI, peakiius HeHTpalu3aliu
MekTy TMAPOKCHIOM Kaius u
COJLTHON KUCTIOTOH.

\lIpaxmuuecran paboma:

INe 1. Peurenue
bKeIepUMeHTaIbHBIX — 3a7ad IO
[Teme.

|Boruncienun

|— 1Mo ypaBHEHUSM XUMHUYECKAX
peaximii

Paznesn 2. Hemerasutel n X coemmnenust (34 1)
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Tema 3. O0uras
XxapakTepHCTHKA
XHMHYECKHX 3JIEMEHTOB

VIIA-rpynmel. 'amorensr
(6 @)

O61mas XapaKTepucTHKA
raj1oreHoB. Oco6eHHOCTH
cTpoeHus aTOMOB STHX

[>JIEMEHTOB, XapaKkTepHbIe JUIs HUX
cTernieHu okucienus. CtpoeHue u
(busnueckre CBOWCTBA MPOCTBHIX
BerecTB raJoreHOB.
IXumuueckue cBOMcTBa Ha
puMepe xJgopa (B3auMoJieHCTBHEe
c  MerajulamMu, — HeMeTallIaMH,
ienouamm). X110 poBOIOPOI.
CosiHasl KHCJIOTa, XUMHUYECKHE
cBOTCTBA, MOJTyUYeHHE,
IpuMeHeHue. KauecTBeHHBIE
[peaKiiy Ha raJIOTeHUTUOHBIL.
[leficTBHe XJTOpa M XJIOPOBOJOPOJIA
Ha OpraHu3M YeJoBeKa.
Baxueiimue xmopuabl W HX
HaXOJK/IeHHe B IPUPOJIE.
leMoHcTpaiiuu
Buneomatepuralibr:
M UX coesIMHeHHSI.
(OGpa3ifhl XJIOPHUJIOB.
UIaGopaTopusie
npakTHYecKkue padoThl
VIabopamopmuwtii onwim:
PacmiosnaBanue

[XJIO pUA-HOHOB.

\lIpaxmuuecran paboma:

INe 2. TlomydeHue COMSTHON KHCIOTHI,
M3yueHue eé cBOMCTB.

\Boruncnenun

TaJIOTCHEBI

— [0 YPaBHEHHUAM XHUMHUYECKUX

(O6BsCcHATH O0IME 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB HEMETAIOB U HX
coerHeHNH B Npeziesiax MalbIX MepHOI0B U IMIaBHBIX noarpymn [lepuoanueckoit
cHCTEMBI XUMUYECKHX SJIEMEHTOB C YIETOM CTPOEHHS UX aTOMOB.
[XapaktepusoBarh (QH3MUECKHE U XUMHUUSCKHE CBONCTBA IIPOCTBHIX BEIECTB
rasoreHoB (Ha IpUMepe XJIOpa) U CJIOXKHBIX BEIeCTB (XJIOPOBOAOPO/A, XIOPUAA
HaTpHs), crIocoOBI UX MOJIyYeHHs, IPUMEHEHHE U 3HAaUeHNWe B IPUPOJIE U KU3HU
ueoBeKa.

(OmpeiesiTh TaJIOTeHUIHOHBI B pacTBOPE.

[[1aHrpoBaTh M OCYIIECTBISTH HA IIPAKTHKE XUMHUUYECKHE SKCIIEPUMEHTBHI,
[1pOBOINTE HAOIIOZEHHS, 1eNIaTh BBIBOJIBI [TO PE3yIbTaTaM 3KCIEPHMEHTA.
CreoBaTh mpaBuiaM GeszomacHoi paGoTsl B J1aOOPaTOpUH IPH HCIHOJb30BaHUU
IXUMUYIeCcKOH IToCcy bl ¥ 060pyT0oBaHMUS.

BricTpauBaTh pasBEépHYTbIe MHCHMEHHBIE M YCTHBIE OTBETHI € OINOpOH Ha
MHGopMaIHIo 13 YUeOHHKA U CIIPABOUHBIX MaTEePUAIIOB, IPAMOTHO HUCTIOJIb30BAThH
13yueHHBIN MOHATUHHBIN anmapar Kypca XUMUH.

icmone30BaTh 1NpHM  BBINOJHEHWH YUYeOHBIX 3aJaHUH W nporecce
1iccIeIoBaTeIbCKOM JIesITeTbHOCTH Hay4HO-TIOITyJIIPHYIO JIUTEpaTypy
[XUIMHUYECKOTO Co/lepykaHts, CIIpaBOYHbIe MaTepuaisl, pecypebl MHTEpHETA
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peakIuif, ecJM  OAWH U3
peareHToB JiaH B U30BITKE;
006BEMOB  Ta3oB IO  YpaBHEHHIO
peakIii  Ha  OCHOBE 3aK0H4

06GBEMHBIX OTHOLIICHHUM ra3oB

Tema 4.
XapaKkTepuCTHKA
XHMHYECKHX /IeMEHTOB
VIA-rpynmer. Cepa u eé
coequHenns (8 1)

O0uas

O61iast XapakTeprUCTHKA HIEMEHTOB
VIA-TpyIibL. OcobeHHoCTH
CTPOCHHUSI aTOMOB 3THX HJIEMEHTOB,
[XapaKkTepHble JUIsI HHUX CTEeNeHH
OKHCIICHUSL. CrpoeHue u
(busmueckue CBOMCTBA  IMPOCTHIX
BEIECTB — KHUCIOPOAA U CephI.
IAJLIIOTPOTIHBIE Mo upHUKAITUU
KHCJIOpoJa M Cepbl. XUMHYSCKUE
cBodictBa cepbl.  CepoBomopoy,
cTpoeHue, busnueckue u
XxuMHUeckre cBodcTBa.  OKCHIBI
cepbl Kak MIPeJICTABUTENN
KHCJIOTHBIX ~ okcunoB.  CepHas
KHcJI0Ta, hUsnUecKue

1 XUMHUUYecKHe cBOMcTBa (00IHe Kak
Mpe/icTaBuTeIs Kjacca KHCJIOT H
cnerpduuecKue), IpUMEeHeHHe.
[XuMuUeckue peakiuH, Jealue B
OCHOBe TIPOMBIILIEHHOTO crocoba
MOJSyyeHHs]  CEepHOM  KHCJOTHI.
ATimaparbsl ¥ TPOTEKaloIue B HUX
[poLecchl (Ha pH- Mepe
[IPOU3BOJICTBA CEPHOM KHUCIOTBI).
Conm CepHOM KUCIIOTBI,
KauecTBEHHAs peaxuus Ha
cynbdar-uoH.

HaxosxaeHne cepbl ¥ €6 coeIMHeHUH

OO6BsicHATH oOOImKEe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
\VIA-TpynIibl ¥ UX COeTMHEHUH ¢ YUETOM CTPOEHHUS UX aTOMOB.
[Xapaktepu3oBarh (GU3HUECKHe M XUMHUYECKHEe CBOMCTBA TPOCTOTO BEIIECTBA
ceppl M €€ COoeqUHEHMH (CepoBOZOPOJA, OKCHIOB CEPhbl, CEPHOH KHCIOTHI,
cyibdaroB), cnocoGbl X MOJYUSHHs], [IPUMCHEHHe M 3HAUCHUE B NPUpPOJE U
PKH3HU YeJIOBEKa.

Onpeznenarts HaTHUKE CyIb(paT-HOHOB B pacTBOpE.

(OOBSICHATh CYIIHOCTb SKOJOTMUYECKHX IIpoOsieM, CBA3AHHBIX C IepepaboTKoit
COETMHEHUH CePBI.

[l1aHupoBaTh M OCYIIECTBISATh HA IIPAKTUKE XUMHUECKHE OSKCIIEPUMEHTHI,
[IPOBOUTH HAOIIOZCHHS, 1eNaTh BBIBOJIBI ITO PE3YJIbTaTaM 3KCIEPHMEHTA.
CnenoBath mpaBuiaaM GezomacHol paGoTsl B JabopaTopyuy IPH UCIHOJIb30BaHUH
[XUMUYecKOH ITocy Il 1 000pyI0BaHHUS.

[Ipon3BOAUTH BBIUMCIIEHNS IO XUMHUESCKUM YPaBHEHHUSAM.

Mcmons30BaTh TpH  BBINOJHEHWHM YUeOHBIX 3aJaHUM TEKCThI y4eOHHKa,
cripaBouHble Marepuainsl (Ilepuoauueckyro cucTeMy XUMHUYECKHX »JIEMEHTOB /[l
1. Menneneepa, TabIuIly pacTBOPUMOCTH KHCIJIOT, OCHOBaHHM U coJied B BoJe,
PIEKTPOXMMHUYECKUH P HAIIPSHKEHUH METaLIOB).

Mcmonp30BaTh TNpH  BBINOJNHEHWM Y4eOHBIX 3aJaHMM ¥ B IIpoliecce
McCIeIoBaTeIbCKOM JIesITeTbHOCTH Hay4HO-TIOTTyJIIPHYIO JIUTEpaTypy
[XUIMHUYECKOTO CO/lepykaHts, CIIpaBOYHbIe MaTepUaisl, pecypebl MHTepHETA

BJIEMCHTOB
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B IIpUpoOJIe. Xumudeckoe
3arpsisHEHHE OKpYKaIoIied cpezpl
COeIMHEHNUSAMU Cepbl (KUCIOTHBIE
MoKy, sarpsAsHeHHWe BO3AYXa H
BOTOEMOB), CII0COOBI ero
[Ipe 0 TBpAICHUSL.

VlemoHcTpamuu

Kommexiuu  (BumeoMaTepHaibl):
cepa 1 e€ coenuHEHUS.
O6yrauBanue caxapa oI
lneficTBHEM KOHIIEHT pUPOBAHHOM
CepHOU KHCIIOTHI.

VlaGopaTopHble H NMpaKTHYeCKHe

paGoTsl
VIiabopamopmsie OnbINBL:
O6Hapyxenue cyIb(haT-uoHOB.

BzaumoneiicTBUe paz6aBiIeHHOM
CepHOM KUCIIOTHI C IIAHKOM.

\Boruncnenus
— 10  YPaBHEHHSM  XUMHYECKHX
peakuuii;
— MaccoBOM JIOJIM BBIX0JIa IIPOYKTA]
peaxiuu
Tema 5. OGuran |O6mias XapakTepucTUKa HJeMeHTOB [OOBICHATh OOlIHMe 3aKOHOMEPHOCTH B U3MCHEHHH CBOMCTB  DJCMEHTOB
XapaKTepHcTHKA VA-rpymisl. OcobenHocTy |VA-TPYNIIBI U UX COCIMHEHUH ¢ YIETOM CTPOEHHS MX aTOMOB.
XHMHYECKHX >/IEMEHTOB |[CTPOCHHSI aTOMOB STHUX JJISMEHTOB, |[XapaKTepu3oBaTh (pU3MUecKHe U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynmsi. Asor, [xapakTepHble JUIS HHMX CTerneHH M ¢ocdopa U UX COeMHEHHM (aMMMaka, coJied aMMOHHS, a30THOW KHCIOTBI,
hocdop " HX [|OKHCJICHHS. HuTparos, okcuma Gochopa(V) u pochopHot kuciaoTsl, Gocdaror), crnocobbl UxX

coequnennsn (10 u)

IA30T, pacIpocTpaHeHHE B IpHpPOJE,
(br3nUeckre U XUMHYECKHe CBOMCTRA,
KpyrosopoT a3oTa B mpupoe.
AMMHak, ero ¢Qusmueckue H

[TOJTy4eHHs1, IIPUMEHEHHUE 1 3HAUeHHE B IIPHPOIe
11 SKU3HH YeJIOBEKa.

OnpenesTh HOHBI aMMOHUS U GocdaT-HOHBI B pacTBOpE.

OOBSICHATH CYIIHOCTH 3KOJIOTMYECKUX MHpoOJIeM, CBA3aHHBIX ¢ HaXOXKICHHEM

IXUMHYCCKHE CBOﬁCTBa, TI0JIYYCHUE

coenunenuit asora u gocdopa B okpyKarolei cpeje.
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A IMIPUMEHCHUE. Coum aMMOHMHI, UX

(buznueckue
I XUMUYECKUEC CBO¥CTBA,
[prMeHEHHE. KauectBeHHas

[peakiivsi Ha MOHBI AMMOHHSI.
IAsoTHas KUCIIOTa, e8 pusnyeckue

M XUMHUYecKhe cBolicTBa (oOrmiue
KaKk TIpeACTaBUTeNsI Kiacca KUCIOT
m ceruduueckue). Mcenonbzopanue

HHUTPaTOB M CoJieH aMMOHHS B
KauecTBe MHHePaJIbHbIX
[y100 peHmiA.

IXumuueckoe 3arpsisHeHHe
OKpyKatoIliel cpeibl COeTUHEHUSIMU
lazora (KHCIOTHBIC JIOXKAH,
BarpsisHeHHe BO3/AYXa, IOUYBBI U
BOJIOEMOB).

Docdop, aJUIOTPOIIHBIE
MO mubHKAIIH docdopa,
(busuueckue u XUMHUYECKHE
cBOMCTBA.

Oxcuna docopa(V) u docdophas
KHCJIOTA, dbusnueckue u

XUMHUUYCCKHUE CBO ﬁCTBa, TIOJIyUeHHE.

KauecTBeHHast peakims Ha
(bocdat-nombI.
Hcmons3zoBanue docdaror B

KauecTBe MUHEpaIBbHBIX yAOOpEHUH.
Barps3HeHMEe MIPUPOIHBIX BOJTOEMOB

bocaramu.

VlemoHcTpamuu

Konnexiuu: dochop w  ux
coeAMHeHMSI. BsaumopelicTBre

[lmaHnpoBaTh M OCYIIECTBISATh HA IIPAKTHKE XUMHUUYECKHE 3KCIIEPUMEHTBHI,
[IPOBOUTH HAOIIOACHHS, 1eNIaTh BBIBOJIBI ITO PE3YIbTaTaM 3KCIEPHMEHTA.
CnemoBath mpaBuiaM GezomacHoM paboTsl B JabOpaTopUy IPH HCIHOJIb30BaHUH
[XUMHUYecKOH IToCcy sl 1 000pyI0BaHHUS.

[Ipon3BOAUTE BBIUMCIEHNS IO XUMHUESCKUM YPaBHEHHUSAM.

Mcmons30BaTh TNpH  BBINOJHEHWH YYeOHBIX 3afaHUM TEKCThI y4eOHHKa,
CIIpaBOYHbIE MaTepHaibl (IEPHOANTYECKYI0 CHCTEMY XUMHUECKUX 3JIeMEeHTOB /[l
1. Menneneepa, TabiIuIly pacTBOPUMOCTH KHCJIOT, OCHOBAHUH M cojied B BOJE,
PIEKTPOXMMUYECKUH P HALIPSHKEHUH METaLIOB).

Hcmonp30BaTh TpU  BBINOJNHEHWHM YYeOHBIX 3aJaHMM M B IIpoliecce
McCIeIoBaTeIbCKOM JIeITeIbHOCTH HaYYHO-TIOITYJIIPHYIO IUTEepaTypy
[XUIMHUYECKOTO Co/lepykaHts, CIIpaBOYHbIe MaTepuaisl, pecypcbl MHTEpHETA
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KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI ¢ MEJIBIO.

JIaGopaTopHble U MpaKTHYeCKHE
paboThI

Viabopamopmnvie onvinvl:

1. Bizaumonetictue coseit
AMMOHHS ¢ MIEIOUBIO.
2. OsHakomyieHWe ¢ oOpaslamMu

a30THBIX U (PochHOPHBIX YI0OpEeHHUH.
\Ipaxmuueckaa paboma:
Ne 3. Tlomyuenue
M3YUeHHE ero CBOMCTB.
\Boruncnenun

— 1O YpaBHEHUSIM XUMHUECKUX
peakimit

aMMHaKa,

Tema 6.
XapaKTepuCTHKA
XHMHYECKHX 3JIeMEHTOB
IVA-rpynmsi.

[Vrirepon u kpemuuii u
X COeIMHEHUs

(10 u)

Oouas

Yraepon, AJIOTPOITHEIE
MoaubUKaLIMK, pacIpocTpaHeHHe B
[prpo sie, dusnyeckue u
xuMHUeckue CBOHCTBA.

A ico pOITust. Kpyrosopor
yriieposia B IpupoJie.

Oxcuiibl yrieposa, ux usuueckue
M XUMHUuYecKHe  CBOMCTBA, HX
eificTBHe Ha JKMBBIE OpPraHU3MBI,
[osyueHue

W TpUMEHeHHe. JKOJOTMYECKHe
[pOGIEeMbI, CBSI3aHHBIE ¢ OKCHIOM
yraepona(I1V), TUIIOTEe3a
710 6aIBHOTO TOTEIUICHMSI KIIHMATa,
MapHUKOBBIN 3 deKT.

[YronbHas kuciota U eé comM, HX
(busuueckue u XUMHYECKHE

CBOﬁCTBa, TI0JTYYEHHUE n

O06bsicHATH oOOIKEe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
[ VA-Tpyniiel ¥ UX cOeTMHEHUH ¢ YUETOM CTPOEHHUS UX aTOMOB.

X apakTepu3oBaTh GU3NUCCKUE

M XUMHYeCKHe CBOMCTBA IIPOCTHIX BEIIECTB YIJIEpoJa M KPEeMHHI U WX
coenHeHNH (OKCHAOB YIJIepoja, YrOJbHOM KHCIOTH, KapOOHAaToB, OKCHAA
KPEeMHHUS, KpPeMHHMEBOH KHCJIOTBL, CHJIMKATOB), CIIOCOOBI HMX MOJIyYeHHS,
[IprMeHeHNe U 3HaUeHHE B IIPUPOJIE U KU3HH YeJIOBEKa.

OmnpenensaTs kKapOoHAT- U CHJIMKAT- HOHBI B PacTBOpE.

(OOBSICHATh CYIIHOCTb SKOJOIMUYECKUX IpoOeM, CBSI3aHHBIX € HaXOXKICHHUEM
[YTJIEKHCJIOTO Tasa B OKpY’KaloIel cpene.

WnmocTpupoBaTh B3aUMOCBSI3b HEOPraHWYECKHUX COEAWHEHWH yriepoja W
0 praHMYEeCKHX BEIECTB.

[lmaHrpoBaTh M OCYIIECTBISITH HA IIPAKTHUKE XUMHUUYECKHE 3KCIIEPUMEHTBHI,
[IPOBOAWUTH HAOJIONEHHUS, JeIaTh BBEIBOJBI IO Pe3yIbTaTaM dKCIEPHUMEHTA.
CnenoBath mpaBuiaaM GezomacHoM paGoTsl B JabopaTopyu IIPH HCIOJb30BaHUH
[XUMUYeCKOH IToCcy sl B 000pyI0BaHHUS.

Mcmons30BaTh MpH  BBINOJHEHWH YYeOHBIX 3afaHUM TEKCThI y4eOHHKa,

BJIEMEHTOB

cpaBounbie MaTepuaibl (Ilepronnueckyro cHCTeMY XUMHYECKHX 371eMeHTOB .
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MPUMEHEHHUE. KauecTBeHnas
PEAKIUA Ha KaPGOHaT-I/IOHLI.

lconb3oBanne KkapOoHATOB B
OBLITY, MeUIHE,
MPOMBITIIEHHOCTH, CEJILCKOM
x03sHicTRE.

[lepBoHaUaNbLHBIE MOHATHS 00

OpraHMYeCKHUX BeIeCTBAX Kak o
COeTHHEeHNIX yriepoja:
0COBEHHOCTH COCTABA U CTPOCHHUS.
[oHsATHE O OHOJOTMYECKH BasKHBIX
BEIeCTBAX: SKUPAax, GeKax,
[yriaeBoaax. Marepuainbtoe
e THHCTBO OpPraHUYEeCKUX u
HeopraHUYecKUX COCIMHEHUH.
Kpemuuit, ero dusuueckue u
[XUMUUECKHe CBOMCTBA, MOJYUeHUE
v IpUMEHEHHE B 3JIEKTPOHHUKE.
CoeTMHEHUS KPEeMHHS B MPUPOJIE.
(O6mue npeacTaBieHus o6 oKcHe
kpemuusa(1V) u KpeMHHUEBOM
icHcToTe. CHIHKATEL, HX
MCTIOJIb30BAHKUE B OBITY, MEIUITHHE,
pombiiuteHHOCTH.  Baxkneiiue
cTpouTebHbIC MAaTepHAabl:
KepaMuKa, CTEKIIO, IIeMEHT, OeToH,
presie300eToH. [IpoGrembi
6e30I1aCHOTO KCIIO JIb30BAHHSI
CTPOUTENBHBIX ~ MaTepHaloB B
[TOBCEMHEBHOM JKH3HH.
leMoHCcTpamuu

Moenu KprCTATHUYECKUX PeIiéTOK
aMasa, rpacdura, MOJICKYJIBI

1. Menneneepa, TabIuIly pacTBOPUMOCTH KHCJIOT, OCHOBaHHM U coJied B BoJe,
PIEKTPOXMMUYECKUH P HAIIPSXKEHUH METALIOB).

Mcmonp30BaTh TNpH  BBINOJHEHWM YYeOHBIX 3aJaHMM M B IIpoliecce
McCIeIoBaTeIbCKOM JIesITeTbHOCTH HaYUHO-TIOMYJIIPHYIO IUTepaTypy
[XUIMHUYECKOTO CO/lepyKaHts, CIIpaBOYHbIe MaTepUalsl, pecypebl MHTepHETA
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bynepena.

AicopOIms pacTBOPEHHBIX BEIIECTB
AaKTMBHPOBaHHBIM YTIEM.
[IpoTuBoras. Buneomarepuaini:
CHUIMKaTHasl MPOMBIIIIEHHOCTb.
Monen MOJIEKyl OpraHMYecKHX
BEIIeCTB.

UlaGopaTopHble M WMpaKTHYeCKH€
padoThI

VIabopamoprwiii onvim:
KagecTBeHHas peaKIus Ha
KapGoHAT-HOH.

\lIpaxmuueckue pabonwi:

[Ne 4. [lonydeHue yriekuciIoro rasal
KauecTBeHHas peakiys HA
KapGoHAT-HOH.

[NeS. Pernienuie sKcriepuMEHTATBHBIX
3agau o Teme «HemeTammsi».
\Boruncnenun

— [0 ypaBHEHHMSAM XHUMHYECKHX
peakruii, eciy OAWH M3 pearcHTOB
naH B Buze BOJHOTO pacTBOpa ¢
M3BECTHOM MacCOBOM J0JIei

47




10 KJIACC

(2 4 B Hezlemo, Beero 68 1, U3 HUX 2 1 — PE3EPBHOE BpPEMsI)

IIpumepHbIe TeMBI,
packphIBalonrie
JIaHHBII pa3aest

TMPOTr paMMBI,

H KOJINYEeCTBO YaCOB,

OTBOJANMOE Ha HX
H3yveHme

OcHoBHOe coepraHue

OcCHOBHBIE BHABI I¢ATC/IbHOCTH Oﬁy‘IaIO].l[]/[XCﬂ

Paznesn 1. MeTaninl U ux coemunenusn (50 1)

METaJI'IOB

(10 1)

Tema 1. O6urne cBoiicralO6ias

XapaKTepUCTUKa

IXUMHUUYCCKHUX BJICMEHTOB —
METAJTIOB Ha OCHOBaHHUH nx
TTOJIOKCHUSL B HepHOZ{H‘IeCKOﬁ

CHcTeMe XUMHUECKHX DJIEMEHTOB

/l. . MengeneeBa u CTpoeHUs
atomoB.  CTpoeHHE  METAIIOB.
Mertammueckas CBS3b u
MeTajMueckas — KpPUCTAJLTHUESCKas
peréTka. DIEKTPOXUMUUECKHIA
st HaNpsbKeHUH METAJIOB.
Drsnueckue u XHMHYECKHE
cBOMCTBA METAJIJIOB. Oobirue
CIIOCO GBI OMYUCHHUS METAILIOB.

[loHsTHE O KOPpPO3MH METAIOB H

PackpbiBaTh CMBICI H3Y4a€MbIX MOHATHM ¥ MPUMEHSITH 3TH TMOHATHS IIPH
OTIMCAHUHM CBOMCTB BEIIECTB U UX MPEBPaIleHUH.

(O6BsCHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HJIEMEHTOB-METAILIOB
M WX COCZIMHEHHH ¢ YUETOM CTPOSHHS WX aTOMOB.

(XapakTepu3oBaTh CTpPOEHHE MeTalIOB, o0ime (U3HUecKrne W XAMHUYECKHE
CBOMCTBA METAJLIOB.

(X apakTepuszoBath 061IHe COCOObI MOTYUSHUS METAILIOB.

CrenoBarh mpaBuiaM 6e30macHON paboThl B J1a60OpaTOpHu MPH UCTIOJIBE30BAHUH
XUMUYECKOU TOCYIbI ¥ 060 pYIOBAHHSL.

[1pon3BOAUTH BBIUMCIICHUS 110 XAMUUESCKHUM YPABHEHUSIM.

Vcnonb30BaTh Mpu  BBHITIOJIHEHWH YUeOHBIX 3a7aHUM  TEKCThl  YueOHHKa,
cripaBounble Marepuaibl ([lepHoauueckyo cUCTEeMY XUMHUECKUX dJIeMeHTOB [l
. MenneneeBa, TaGiuIly paCTBOPUMOCTH KHCIOT, OCHOBAaHHIA U COJiedl B BOJE,
PIEKTPOXUMHUYUECKUHN sl HATTPSXKEHUH METAILIOB).

lcrob30BaTh

NP BBINOJHEHHUH Y4eOHBIX 3a8JaHuii M B IIpoLiecce
OCHOBHBIE CIHOCOOBI  3allIUTBI  OT [MCCJIEIOBATENBCKOM JIe TeITLHOCTH HAYYHO-TIOITYJBIPHYIO JUTEPATypy
koppozun. CIuiaBbl (CTajb, UYYTYH, [RUHMHUECKOTO COJePKaHHs, CIIPaBOYHBIe MATepHAabl, pecypchl HTepHeTa
ITIOpaTIOMUHHIH, OpoH3a), ux
[pUMeHeHHne B ObITY u
[TPOMBIIILICHHOCTH.
/lemoncTpamuu
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(O3HaKoMJIeHHE c o6pasiamMu
MeTaLIOB u CILTAaBOB, HX
(puzmueckumu croiicrBamu. Moaenu
KPUCTAILTHUECKUX peréTox
MeTaIoB.

Buneomarepuaib: KOppo3usl]
MeTaIoB.

JIaGopaTopHbie U mpaKTHYECKHE
paboThI

VIabopamopmnsie ONBIMBL:
O3HakomiieHHe ¢ obpasiamu
CILIaBOB METAJLIOB.

3aBHCHMOCTE CKOPOCTH

peakIMy MeTajia ¢ KUCIOTOM

OT MIPUPOIBI METAILIA.

\Botuncnenun

[0 YpPaBHEHUSAM XUMHUECKHUX
peakifuii, eciu OJUH W3 peareHTOB
COZIEPIKUT TIPUMECH

Tema 2. Bakueiimime
MeTaJLIbI " nx
coe M HeHH ST

(40 u)

[Memounsie Metasuibl. [lomoxenue B
[ leproguueckoii CHCTEME]
xkuMmudeckux asnmemeHtoB  J[. U]
IMeHzeneeBa, CcTpOCHHE AaTOMOB
[Haxosxnaenue B mpupoe.

Duzugeckre UM XUMHAYCCKUC
cBOMcTBa (Ha TIpUMepe HATPUs U
kamwst). OKCHIBI U THIPOKCHIIHI
HaTpwst W Kanmwms. llpumenenwe
MEIOUHBIX METAJUIOB W WX
ICOe TMHEHUHA.

[MexouHO3eMETHHBIC
IMATHUM W KaJILITUMN,

MeTallIbI
CTpOeHME

(O6BsICHATH 00ImKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METALIOB
B TpyMIIax M UX COeTMHEHUH ¢ yIETOM CTPOEHHSI UX aTOMOB.

[XapakTepru3oBaTh (GHU3HUYSCKUE U XUMHUYECKHE CBOMCTBA TNPOCTHIX BEIIECTB
MeTalioB M MX COeNMHEHHH (OKCHIOB, TMAPOKCHIOB, COJieH), CHOCOObI WX
[10TydeHus], TpUMEHEHNE U 3HaUCHHUE B IIPUPOJIE U SKU3HU YeJIOBeKa.
[PacriosHaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIMH HOHBI METAJIOB (MarHus,

a TIOMUHNS, IIMHKA, KeJle3a, Meau).

[[napupoBaTh W OCYIIECTBIATh HA IIPAKTHKE XHUMHUYECKHE BKCIIEPHMEHTHI,
[1pOBOANUTH HAONIOAEHHUS, JIeSaTh BHIBOABI II0 pe3yiIbTaTaM KCIIepUMEHTA.
CnemoBarh IpaBusiaM 0e30IacHOM paboThl B 1ab0paTOpPHX MPH HCIOIb30BAHUI
[XMMIYeCcKO Tocyabl ¥ 060 pyI0BaHMSI.

[Ipon3BOANTH BEIUMCIICHHS 1O XUMUYECKUM YPaBHEHHUSIM.

BeicTpanBaTh pasBEPHYThIE NMHUCHbMEHHBIE W YCTHBIE OTBETHI C ONOPOH Ha

ATOMOB. TTogoskeHue B

I/IHd)OpMaLII/IIO nus3 yLICGHI/IKa W CITPaBOYHBIX MaT€pruaioB, rpaMOTHO HMCIIOJIb30BaTh
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[Teproamaeckoit cucreme
xmmuaecknx snementoB J[. U
Menneneena.

IHaxoxxneHue B IpUpOJIE.
Drspaeckue ¥ XUMHYECKHE
cBOiCTBRA. Baxxneitme
coenmmHeHNsT KanbIwst (OKCHI,
runpokcuy, comm). JKECTKOCTh
[BOABI M CIIOCOOBICE yCTpaHEHS.
|ATFOMITHATH. Tlomoxxenne B
[Teproamaeckoit cucreMe
xivuaecknx snementoB JI. U.
IMeHneneeBa, cTpoeHHE aTOMa.
IHaxoxxneHue B TIPHAPOJIE.
(Duspaeckue W XUMHAYECKHE
cBOIiCTBRA. AmdorepHbie
cBOMCTBA OKCHAA M THAPOKCHA.
[Kemezo. Tlonoxenwne B
[ Ieproxmaeckoit cucrteMe
[XUMWYIECKHX BJICMEHTOB

JI. . Menneneena, CTPOCHHUE]
atoma. Haxosxnenue B mpupone.
(Dusnueckre u XUMHUECKHUE]
cBoiicTBa.  OKCHZABI, TMAPOKCHBI
i comu sxemeza(ll)

i sxeneza(1ll).

VlemorCcTpamun
IBsanmmonelicTBme  HaTpwWsI  C©
Bogo#. OkpalllmBaHHWE IDIAMEHU
roHaMU HATPYST U KaJIvsl.

3yueHHBIN OHATUIHBIN annapaT Kypca XUMUU.

VcronpzoBath IpH  BBIOJHEHHMM y4eOHBIX 3aJaHUM M B IIpolecce
riccieJoBaTeNbeKO M JIeSITeIbHOCTH HayYHO-HOIYJIIPHYIO JIUTEpaTypy
[XIMHYECKOTO COAEPsKaHUs, CIIpaBOYHbIE MaTepHalbl, pecypcsl MHTepHeTa

OxparnmmBanne IUIAMCHU
MOHAMY KAJTBITAS.
3aUMOJICUCTBUC oKcHIa
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KAJIBITASI CBOJOM.
[BuneomaTepuaibl: TOpeHue
Kee3a BKUCIIOPO/E U XITOpe.
IaGopaTopHble u TpaKTHYeCKHE
paGoThI Jlabopamopnuvie
onbimel. O3HAKOMJICHHUC c
oOpazraMu  aIOMHHHST U €TO
CILTABOB.

IAmdoTepHbIe CBOMCTBA
TUIPOKCUIAATIOMAHYS.
[KauecTBeHHBIE peakITiy Ha
MOHBDKEIC3A.

\Ipaxmuueckue pabomoi:

Ne 6. JKécrkocrh BOALI U
IMETOIBI €€y CTPaHSHUSL.

Ne 7. Permenue
PKCIIEPUMEHTAIPHBIX 3ajad 1O
Teme «MeTauIbDs.
\Botuucienusn

— o VPaBHESHUSIM
XAMHUUECKUX PEaKIuil, eciiu
OAWH W3 peareHTOB JIaH B
n30BITKE WM COACPIKUT

OpPUMECH,
MacCOBOM TTOIH BBIXOJI4
IPOJTY KTapEeaKITuy

Paznen 4. Xumusa n okpyxaroras cpena (6 1)
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Tema 3. Bemecrsa m [HoBble MaTepHalbl UM TEXHOJIOT M. [XapaKTepU30BaTh POJIb XUMHHM B pa3- JUYHLIX cdepax NesTeNbHOCTH JIONCH,
MaTepuanpl B km3Hm [BemecTtBa W MaTepmansl  BOCHOBHBIE BeIleCTBA M MaTepHaibl, IIPUMEHSEMble B SKHU3HH COBPEMEHHOTO
uesToBEeKa [IOBCeTHEBHON KU3HM YEJIOBEKA.[deJIoBeKa.
(6 1) [Xumust ¥ 370pOBbe. (OOLACHATh YCJHOBHS 0€30TIaCHOTO HCIONB30BAHUS BEIECTB W XUMUUYSCKUX
[besonacHOe  MCIIOIBL30BAHUC [peaxiuii B GbITY.
BEIIIECTB W XUMHMUECKMX  |AHAJU3UpOBaTL M KPUTHYECKH OLICHHBAaTh HH(pOpMANUIO O  BIUSHUU
[peaxiuii B OBITY. [IPOMBIIIICHHOCTH, CEJIBCKOTO XO3SHCTBA, TPAaHCIOpTA M JP. HA COCTOSHHUE
[ [pupoaabie UCTOYHUKH [OKPYIKAIONIEH CpeIbl.
[y TJIEBOTOPOJIOB (yronb, [YMeTh OKa3bIBATh MEPBYIO MOMOIIb [TPH XUMHUUECKHX 0JKOTaX M OTPABJICHHUSIX.
IpUPOTHBIN ras, HedTh), [[IpuHMMaTL yuacTHe B 06CYyKISHUN MPOGIIeM XUMHUYESCKOH U DKOJIOTHUSCKOH
IPOIYKTHI UX ePepabOTKH, UX [HANIPABJISHHOCTH, BBICKA3bIBATh COOCTBEHHYIO MOBHLMIO 1O mpoblieMe H
[pOJIE [Ipeuiararh BO3MOIKHBIC IIYTH €& pellieHUs
B OBITY ¥ IIPOMBINIICHHOCTH.
(OCHOBBI SKOJIOTHIECKO M
rpaMOTHOCTH. Xumuaeckoe
BarpsisHeHUe OKpy’Karo-  IeH
cpe b (TIpe teIbHO
Jrony crumast KOHITEHTPAITYS
[Bermect — I1JIK).
[Ponb,  XuMuUKM B pelleHUy|
HKOJIOTHUECKUXIIPOSIIeM
O0o00menne
npoiinenHoro Kypca
(10 wacoB)
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IHoaxoabl K OLIEHUBAHUI0 MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

[Tpu onleHUBaHWY TJIAHUPYEMBIX PE3YJILTATOB O0YUCHHS XUMUHU YUAIIUXCS C
HOJIA Heo0xonuMO y4HMTHIBATH TaKU€ WHAUBUAYAJIbHbIE OCOOCHHOCTH UX
pPa3BUTHA, KaK: YPOBEHb PA3BUTHS MOTOPUKH PYK, YPOBEHb BJIAJACHUSA YCTHOM
AKCIIPECCUBHON PEUbI0, YPOBEHb PabOTOCIOCOOHOCTH Ha YPOKe (WCTOMAEMOCTh
IIEHTPAIbHONH HEPBHOW cucTeMbl). Mcxoas w3 3TOro, yuwmTeab WCHONB3YET JUIA
yUamuxcsi WHANBUAYaJbHbIE (DOPMBI KOHTPOJS PE3YJIbTaTOB OOYUCHHS XWMHH.
[Tpu cHUKeHHON pabOTOCOCOOHOCTH, BHIPAXKEHHBIX HAPYIICHUSAX MOTOPUKH PYK
BO3MOXKHO  YBEJIMUCHHE BPEMEHMU  JJId  BBINOJIHEHUS  KOHTPOJBHBIX U
CaMOCTOATEIbHBIX PaboT. KOHTpOJIbHBIE, CAMOCTOATE/bHBIC M TMPAKTUUYECKHUE
paboThl TpU HEOOXOAMMOCTH MOTYT TPEAJIaraTthCsi C  MCHOJIb30BAHUEM
AJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOTO MPOrPpaMMHOr0 OOECICUCHHUS,
o0ecrneunBaromero  MepCOHU(pHUIMPOBAHHBIM ~ ydeT  yYeOHBIX  JIOCTHIXKCHWM
oOydatommxcs. Texkymmii KOHTpoJb B (OpMe YCTHOTO OmMpoca MPH HHU3KOM
KQueCTBE YCTHOM SKCIPECCUBHOM peUM yualllUuXcAd HEOOXOAUMO 3aMEHATH
MUCbMEHHBIMHU (hOpMaMH.

CrnenuajibHbIE YCJIOBUS Peajin3aliu JUCHUTIIHHBI

1. HeoOxonumMo mnpeaycMOTPETh HAIMUKME MEPCOHAIBHBIX KOMIBbIOTEPOB,
TEXHUYCCKUX TMPHUCITIOCOOCHUH (CcmenuaabHas KIaBHaTypa, Pa3IMdyHOTO BHIA
KOHTAaKTOPHI, 3aMEHAIONMINE MBIIb, JUKOWCTUKH, TPEKOOJBI,  CEHCOPHBIC
TUTAHIIETHI).

2. JlomxHBI OBITH CO3/IAHBI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOU
nH(pOPMAITMOHHO-00pa30BaTEILHOM CPEBI IO XUMHFH, BKITFOUAIOIISH 3JICKTPOHHBIC
WH()OPMAIIMOHHBIE  PECYPCHI,  AJNEKTPOHHBIE  00pa30BaTEIbHBIE  PECYPCHI,
COBOKYIMHOCTh ~ WH(OPMAITMOHHBIX  TEXHOJIOTHH,  TEIEKOMMYHHUKAITMOHHBIX
TEXHOJIOTHH, COOTBETCTBYIOIIUX TEXHHUECKUX CPEACTB W TEXHOJOTHH (B TOM
yucie ¢uem-TpeHaxxepos, HHCTpYMeHTOB Wiki, mupoBeIX BHIACO MaTEpUATIOB U
np.), oOecreunBaloOmMMX AOCTHKEHHE KakaeiM oOyuatommmes ¢ HOJIA
MaKCHMAJTbHO BO3MOXHBIX JJT HETO PE3YJIbTATOB O0YUCHUSA.
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