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[TOACHUTEJIBHASA 3AIINCKA

O01mas xapakTepucTuKa y4eOHOro npeamera « XuMus»

Bxnan yudeOHoro mpeaMera «XuMus» B JOCTHKEHUE LeJIed OCHOBHOIO
oOmero oOpa3zoBaHusi 00YCIOBJIEH BO MHOI'OM 3HAQY€HHMEM XUMUYECKOW HAyKu B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B Pa3BUTHUU MPOU3BOAUTENBHBIX CHJI OOILECTBA U
CO37JaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK AJIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK paclpOCTpaHUIIA CBOE
BJIMSIHAE HA BCE 00JIACTH YEJIOBEYECKOr0 CYLIECTBOBAaHHUS, 3a/1ajla HOBOE BUCHHE
MHUpa, CTajJla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIBTYpPbl, HEOOXOJAUMBIM
YCIIOBHEM U3HHU OOIIECTBA: 3HAHUE XUMUU CIIY>KUT OCHOBOU AJ11 (DOPMHUPOBAHUS
MHUPOBO33pPEHUS YEIOBEKA, €ro MPEJACTABICHUN O MAaTEPUAIBHOM €IUHCTBE MUPA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMUEW  MPEACTaBICHUS O
B3aMMOIPEBPALLIEHUSAX SJHEPTUH U 00 3BOJIIOLIMH BEIIECTB B MTPUPOJIE; COBPEMEHHAS
XUMUSl HalpaBlieHA Ha pelIeHUE IIOOATbHBIX MPOOJEM YCTOMYMBOIO PA3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, HSHEPre€TUUYECKOW, NHUIIEBOM U IKOJOTHYECKOM
0e30macHOCTH, TPOOJIEM 3PABOOXPAHEHHS.

B ycnoBusix BO3pacTampmiero 3HAaYeHUS XUMHH B JKU3HU OOIIEcTBa
CYLIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOro oOpa3zoBanus. B mane
COLIMAJIM3AIMN OHO SIBJISIETCS OJHUM M3 YCIOBHA (POPMUPOBAHUS HHTEIJIEKTA
JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XHMMHUYECKHME 3HAHUS HEOOXOOUMBI IS
pUOOPETEHMS OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYJIUTHCS B
COLIMYME M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOIOOOPAa3HOM *U3HM OOIIECTBA, IS
OCO3HAHMSI BAXKHOCTU PA3yMHOT'O OTHOILIEHUS K CBOEMY 3J0POBBIO U 3J0POBBIO
JIPYTUX, K OKpY’Karoled NpUPOJHON cpene, AJisi TPaMOTHOTO MOBEAEHUS IPHU
MCIIOJIB30BaHUHN PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOM
KU3HH.

Xumuueckoe 00pa3oBaHME B OCHOBHOW IIIKOJIE SIBJISIETCS Oa30BBIM T10
OTHOIIIGHHIO K CHCTEeME OO0IIero XuMudeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peasu3yeT MPHUCYIIHE OOIIEMY XUMUYECKOMY
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00pa30BaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOpPbIE OTPaXalOT TIOCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U MHMBUyaJbHbIE OTPEOHOCTU. DTUM ONPEIENIAETCS CYIIHOCTh
o01iei cTpareruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTUA 00YUYaIOIIUXCS CPEICTBAMU
y4eOHOro npeaMera « XUMHUs».

N3ydenne npeamera: 1) crmocoOCTByeT peaau3allid BO3MOXHOCTEH IS
camMopa3BUTU M  (OPMUPOBAHUSA  KYyJIbTYyphl JIMYHOCTH, €€ o0Omwed u
(YHKIIMOHAJIBHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U
TBOPYECKUX CMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CaMOCTOSATEIbHON yueOHOM
NEATEIbHOCTH,  JKCIIEPUMEHTAIBHBIX M HMCCIEI0BAaTEIbCKHUX YMEHUH,
HEOOXOJMMBIX KAaK B IIOBCETHEBHOW JKM3HM, TaK U B MNpodecCHOHATBLHOU
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIagbIBACT
OCHOBBI IIEJIOCTHOTO B3IVI[a HAa E€IUHCTBO NPHUPOABI M YEJIOBEKA, SBISACTCA
OTBETCTBEHHBIM ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH
HOAPOCTKOB; 4) cnocoOCTByeT (GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00ydarouIuXcsl.

HasBanHble HampaBieHUs] B 00yYeHUN XUMUU 00€CIIEYUBAIOTCS CrIeU(PUKOI
COJIEpKaHUsI TPEIMETa, KOTOPBIM SBISETCA IE€JAarOTMYECKH aJalnTUPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XMMHH Ha ONPEIEeTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuu 0OCHOBHOH IIKOJIbI OPUEHTUPOBAH HA OCBOEHUE 00YYaIOIIUMHUCS
OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX MOHITHIA U CBEJEHUI 00 OTIENIbHBIX
00BbEKTaX OPraHUYECKOU XUMUH.

CrpykTypa coaepxaHusi mpeaMera cpopMupoBaHa Ha OCHOBE CHUCTEMHOTO
noaxona K ero usydeHuro. CopeprkaHue CKIIAJIbIBAE€TCS U3 CUCTEMBI MOHATHHA O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XMMUYECKON peaKInHu.
O0e 3Tu cUCTEMBI CTPYKTYPHO OpraHM30BaHbI 10 MPUHLHUITY MOCIEI0BATEIBHOIO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHMYECKUX MPEICTABICHUN PA3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCEro €CTECTBO3HAHHUS, YPOBHS
Ilepnognueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHWH, YUYECHHS
O CTPOEHMM aTOMa M XMMHUYECKOU CBA3M, MPEACTaBICHUN OOIEKTPOIUTUUECKON
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JMCCOLMALINY BEIIECTB B pacTBOpax. TeopeTuueckne 3HaHusI pacCMaTpUBaIOTCs Ha
OCHOBE JMIIUPUYECKH TOJYYCHHBIX U OCMBICICHHBIX (PAKTOB, pa3BUBAIOTC
MOCJIEIOBATEIHHO OT OAHOTO YPOBHS K APYTOMY, BBITIONHSS (DYHKIIMHM OOBSICHCHUS
U TPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHS M BO3MOKHOCTEM IPAKTUYECKOTO
MIPUMEHECHUS U MTOJTYYEHUS] U3Yy4aeMbIX BEIIECTB.

Takast opranuzanus cojiep>KaHus Kypca CIOCOOCTBYET IpEACTaBICHHUIO
XMMHUYECKOW COCTABIAIOIICH HAyYHOW KAPTUHBI MUPA B JIOTUKE €€ CHCTEMHOU
npupoasl. Tem cambiM 00€cCIeunBaeTCSI BO3MOXHOCTh (OPMHUPOBAHHS Yy
0Oy4Jaronuxcs EHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOIaMIIO3HAHUS
B HayKe. BakHO TakKe 3aMETUTh, YTO OCBOCHUE COJICPKAHUS Kypca MPOUCXOJIUT C
MPUBJICYEHUEM 3HAHUI W3 PAHEE U3YUYCHHBIX KYpPCOB:

«Oxpyxaromuii Mup», «buosorus. 5—7 xkiaacce» u «Dusmka. 7 Kiacey.

Hesu u3yyeHust yaeOHOro npeamera « XumMush»

K HampaBieHUI0 €CTeCTBO3HAHMS, PAKTUYECKON JEATEIIbHOCTH YEIOBEKA U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajladya NpeIMETa COCTOUT B
GbOopMUPOBAHUM CUCTEMBl XUMHUYECKUX 3HAHUW — BaKHEUIIUX (DAKTOB, TOHSATHUM,
3aKOHOB 5 TEOPETUUECKUX ITOJI0KEHUH, JOCTYITHBIX 0000111eHNIT
MHPOBO33PEHUYECKOTO XapakTepa, A3blka HAYKW, 3HAHUWA O HAYYHBIX METOJAX
M3YUYEHHUS BEIIECTB U XMMUYECKUX PEaKIUi, a Takke B GOPMUPOBAHUU U PA3BUTUU
YMEHUH U CrIOCOO0B JEATEILHOCTH, CBI3aHHBIX C MJIAHUPOBAHUEM, HAOIIOICHUEM
U MPOBEJICHUEM XUMHYECKOTO IKCIIEPUMEHTA, COOIIOJIEHUEM TTpaBUJl 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCEHEBHOM KU3HHU.

Hapsiny ¢ stuM nenum u3ydyeHuss npeamMera B NPOTPAMME YTOUYHEHBI U
CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. Ceromnss B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HAMpaBJICHHOCTh OOy4YeHHWS Ha pa3BUTHE M  CAaMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa U 00111el KyabTypbl. OOydeHHe YMEHUIO YUUThCS U
MIPOJI0JKATH CBOE 00pa30BaHNE CAMOCTOSITEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIITHX
GyHKIMM y4eOHBIX TPEIMETOB.

B cBs131 ¢ 3TUM IIpU U3yUEHUU IPEAMETA B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE

5



3HauYEHHE MPUOOPENH TaKHE 11U, KaK:

dbopMHpOBaHUE UWHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY HPHUHITHIO PELICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU;

HaIPaBJIEHHOCTh 00YYEHUsI Ha CUCTEMAaTUYECKOE NPHOOIICHUE yJalluXcs K
CaMOCTOATEJbHON MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
bopMUPYIOLUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIbHOCTH;

(dopMupoBaHHE YMEHUIl OOBSACHATH U OLEHUBATH SIBICHUS OKPYKAIOILErO
MHpa Ha OCHOBAHWH 3HAHUM U OIBITA, HOJYYEHHBIX MPU U3YYCHUU XUMUU;

dopmupoBaHre |y OOydalOmMXCd T'YMaHUCTHYECKMX  OTHOLIEHWH,
MOHUMAHUSl IIEHHOCTH XUMUYECKUX 3HAHUM JJIS BBIPAOOTKH HKOJOTHYECKU
1eaecoo0pa3HoOro TOBENCHUST B OBITY W TPYIOBOM JEATENBHOCTH B IEJISIX
COXPaHEHUS CBOETO 3/I0POBbs M OKPYKAOLIEH MPUPOIHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHUS OOILEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(Uiisi M HAMPABIECHHOCTH AAJIbHEWUILErO
oOyJeHus.

Jns oOyuarommxcst ¢ PAC wusydyenwe kypca «XUMHUU» TaKKE HMEET
KOPPEKLMOHHO-PA3BUBAIOILIYI0 HANpPABJICHHOCTh. M3ydeHue mnporpaMmMsl Kypca
JaeT BO3MOXHOCTh oOydaromuMmcess ¢ PAC cucremaTu3upoBath 3HaHUA 00
OKPYaIOIlEM MHUPE U CBSI3aTh UX C COOCTBEHHOW MPAKTUYECKOU IeATEIbHOCTHIO U
MOBCEHEBHOM )KM3HBIO, PA3BUBATh HHTEPEC K OKPYKAIOILIEMY MUDY.

[Ipu »Tom oOyuaromumecs ¢ PAC, kak npaBuiio, MOTYyT JIE€MOHCTPUPOBATH
YCHEIMIHOCTh B U3YYEHUU TEOPETHUYECKUX OCHOB XHMMHH: IMOHSATHOE BHU3yaJbHOE
npeacTaBicHue nepuoandeckoro 3akoHa [[.M. MennpeneeBa, cTpoeHust aTtoMma,
yeTKas rpaduyeckas 3arnuchb NPOTEKAHUSI XUMUYECKUX PEAKIUH, - BCE 3TO CO3/1aeT
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MNPEANOChIKM  JUIi MHOTHX MKOJIRHUKOB ¢ PAC mo4yBCTBOBaTh CBOIO
KOMIIETEHTHOCTB B 9TOI 00JIaCTH.
IpuHuun, MoaxXoasl U 0co0bie 00pa3oBaTe/bHbIe MOTPEOHOCTH
CUCTEeMHO-/1ESATEIBHOCTHBINA TOJAX0/1, MPEANOJIaraloliiii aKTUBHOE BOBJICYEHUE
y4daiierocs B y4eOHYIO JEATEIbHOCTh HAa OCHOBE €r0 HMHTEPECOB M C Y4YETOM
OCOOCHHOCTEH €ro MOTHUBAIIMOHHOM Cephl.
[IpUHIMIT KOMIUIEKCHOCTH, MPEANOJIAraloldii CBSI3b HW3YYEHUSA COJACp KaHUS
npeaMeTa « XUMHES ¢ COIepKaHUEM APYTUX MPEIMETHBIX 001acTei, B TOM YHCIIC
KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.
[IpyHIMO TPEEeMCTBEHHOCTH, OMNPEICTAIONIMNA HEOOXOAUMOCTh OINpeeTIeHUS
YPOBHSI aKTyaJbHOTO U OJIMKaWIlIero pa3BUTUS U ydyeTa 00pa30oBaTENbHBIX
pe3yJbTaTOB, MOJYYCHHBIX 00YyJarONIMMCS KaK Ha 3Tare HadaJabHOM IIKOJIBI, TaK U
Ha Ka)XJIOM 3Tare o0y4eHHUsl B OCHOBHOM IIKOJIE.
NunuBuayanbHelii 1 auddepeHiiupoBanHplii  moaxoasl. DopMbl U METOBI
o0ydeHUs, TOPSAAOK U3YUSHHUS U CJI0KHOCTh OCBOCHHS Y4€OHOTO MaTeprajia MOTYT
BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS IMO3HABATEJIbHOTO M IMOIMOHAILHO
JUYHOCTHOTO Pa3BUTHS, KOHKPETHBIX CHJIBHBIX W CJIA0BIX CTOPOH YyYaIlIerocs ¢
PAC.
KomanaHseiil moaxo — Jj1sl MOJy4eHUs] YCTOMUUBBIX PE3yJIbTaTOB, MOJHOIEHHOTO
OCBOCHMSI TMPEJIMETHOIO0 MaTepuayia, pPa3BUTUA JKU3HEHHOW KOMIIETCHIIUU
oOyuaromuxcsi ¢ PAC Heo0XOIMMO COTJIacOBaHME YCHJIUM BCEX CIEIHAIUCTOB,
HETOCPEJACTBEHHO YUaCTBYIOIIUX B O0Oy4YeHUH (YUUTENICH, TRIOTOPOB, MEIaroroB u
CIEIUAIIUCTOB MCUXOJIOTO-T1€IarOTUYECKOTO COMTPOBOXKICHUS).

XapaxkrepucTHKa 0c00bIX 00pa3oBaTe/IbHBIX OTPEOHOCTEH

st apdexTuBHOM opranuzanuu o0yuenus ydammxcs ¢ PAC no mpeamerty

«Duznka» HE0OXOAUMO OMHUPATHCA HaA CIEAYIOIIME OCOObIe 00pa3zoBaTENIbHBIC
MOTPEOHOCTH:

- B UCIMOJIb30BaHUU crienuuanbix mis oOyuatomuxcs ¢ PAC meronos,
METOJMK, MPUEMOB U CITOCOOOB MOJIauyl y4eOHOro MaTepuasa, HeOOXOAUMBIX JIJIst
YCTENTHOTO OCBOEHUSI 00pa30BaTEIbHON TPOTPAMMBI;
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- B UCIOJB30BAaHUM CIENU(UISCKUX CPEICTB OO0ydeHUs (Hampumep,
JIOTIOJTHUTEIHPHON BU3yaJIN3alli1, TOTIOJTHUTEIBHBIX CPEACTB MOOIIPEHHUS U CPE/ICTB
JUIS CO3JaHMs CUTyallud ycrexa), 6onee auddepeHIrpoBaHHOM, '"MOmaroBom"
oOy4eHUU;

- B HCIIOJIB30BAHUU CPEJCTB, CTUMYIHPYIOIIUX MOTHBAIMIO YYaIIETOCs C
PAC k 00yueHmI0, Mpex e BCero CBI3aHHBIX CO CPEepoil ero MHTEPECOB;

- B CO3JITaHUH U MOJIEPIKKE YETKOM BPEMEHHO-TIPOCTPAHCTBEHHON CTPYKTYPBI
00pa30BaTeNbHOM Cpe/Ibl, B OpraHU3aIMH KJIACCHOTO IOMEIIEHHS U paboyero Mecra
y4alierocs, yMEHbBIIAIOMIEH BO3MOXKHOCTh BO3HHUKHOBEHHSI HEAJIEKBATHOTO
TIOBEJICHHS BO BPEMS YPOKa;

- B y4eTe OCOOEHHOCTEW CEHCOPHOUN UYyBCTBUTEIHLHOCTU (MpEeaynpexIcHUe
CUTyalluld, CBS3aHHBIX C CEHCOPHBIM JTUCKOM(OPTOM B 3aBUCUMOCTH OT
O0COOEHHOCTEH yJamierocs);

- B pa3BUTUU NMOTPEOHOCTH B PEYEBON KOMMYHHUKAIIMU M OKa3aHHE TOMOIIH B
€e HCMOJb30BAHWU HEIMOCPEACTBEHHO B CUTyallud OOLIEHHS Ha YpOKax
MaTeMaTHUKHU;

- B UHAWBHIYyaJW3allMM CHCTEMBbl OIEHHBAHUS OOpPA30BATEIBHBIX
pe3yIbTaToB;

- B TIOJZICPKKE MEPEHOCA OCBOSHHBIX YHUBEPCAIBHBIX YUCOHBIX ACUCTBUI U3

OJIHOU MPEIMETHOU 00JIaCTH B JPYTYIO.

Mecto yueOHOro npeamera « XumMus» B y4eO0HOM ILIaHe

B coorBerctBum ¢ ®I'OC OO0 «Xumus» SBISETCS 00sS3aTSIBHBIM
npeaMEeTOM Ha YpOBHE OCHOBHOro oOiiero oOpa3zoBaHus. JlaHHas mporpamma
npeaycMaTpUBaeT U3yueHHE XUMHUHU Ha 0a30BOM YPOBHE B 00bEME 10 2 U B HEJICITIO

B 8,9 u 10 xiaccax.

COHEPKAHUE YUEGHOI'O ITPEAMETA «XUMMW»

8 KJIACC

IlepBoHayabHbIC XUMUYECKUE TOHATHS

[Ipeamer xumuu. Ponp XuUMUM B KU3HM YeloBeka. Tena M BeLIECTBa.
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@du3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewiectB. lloHsiTHE O
METOJaX MMO3HaHUS B XUMHH. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX
aieMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmysa. BaneHTHOCTP aTOMOB XHMHYECKUX SJIEMEHTOB.
3akOH TIIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OTHOcUTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMUYECKOTO JIEMEHTa B
COECIMHEHUMU.

du3znuecKue U XUMUUYECKHUE SIBJICHUS. XUMUUYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHUs MAacChl BEHIECTB. XUMHUYEeCKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEAKINi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHUs, 0OOMEHA).

XUMHYECKHM JKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu paboThl B JIabopatopuu W npuéMamu oOpamieHus ¢ J1abopaToOpHBIM
o0OpyJ0BaHUEM; H3yUYCHHE U ONHUCaHWE (PU3UYECKHX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIECTB; HaOMofeHue (pu3nyeckux (IJIaBICHHE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYIIKE, KHTICHUE U KOHJEHCAIUS BOJIbI) U XUMHUYECKUX
(ropenue cBeud, NpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICHUCTBHE MeJa C
KHUCJIOTOM) SIBJICHUM, HAOIIOJIEHNE U ONTMCAHKUE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuii (pa3noKeHHE caxapa, B3aUMOJEHCTBHUE CEPHOM KHCIOTHI C XJIOPHUIIOM
Oapusi, paznoxenue ruapokcunaa meau(ll) mpu HarpeBaHuu, B3aUMOACHCTBHE
xkene3a ¢ pactBopom conu Mmenu(ll)); uzyuenue cnocoboB pazneneHus cmeceit (c
MTOMOIIIBIO MarHura, bunbTpoBaHue, BBITTApUBAHUE, TUCTUIUISTINS,
xpomatorpadusi), NPOBEICHHE OYUCTKH IMOBApPEHHOM COJM; HAOIIOJCHUE U
OMMCaHUE Pe3yJIbTATOB MPOBEACHUS ONbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacChl; CO3/IaHME MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeliue npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — 3ieMeHT U mpocToe
BemiecTBO. Haxoxaenue kuciopoaa B Mpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakmumu TopeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoOsI
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MOJIyYeHHUs] KHUCJIOpoJa B JabopaTopud U MPOMBIIIIEHHOCTH. KpyroBopoT
KHclopoja B mpupojie. O30H — aioTponHasi MOAU(PUKALIUS KUCIOPO/Ia.

TennoBoit 3hPekT XuMUUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHMHS,
DK30- M JHAOTEPMHYECKUE peaKuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3 deKTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT W mpocrtoe BemiecTBO. Haxoxkaenue Boaopona B
npupojie, pu3nvecKre u XUMUIECKIe CBONCTBA, IPUMEHEHUE, CTIOCOOBIOTYYCHHS.
Kucnots! u conu.

KomnuectBo BemectBa. Momb. MonsipHas macca. 3akoH ABOraiapo.
MoutsipHbiii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHEHHSIM.

dusnyeckne cBoucTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBIL.
HachleHHbIE ¥ HEHACBILIEHHBIE PACTBOPLL. Pacmeopumocms sewecms 6 6ode.’
MaccoBasi 10J1s1 BEIECTBA B PaCTBOPE. XUMUYECKHE CBOMCTBA BOABL. OCHOBaHUS.
Ponb pacTBOpoB B MpHpoOJE U B KU3HM 4denoBeka. KpyroBopor BoAbI B PUPOJE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYHCTKA MPUPOIHBIX BO.

Knaccuduxanusa neopranuueckux coemunenuid. Oxcuppl. Kimaccudukarms
OKCUOB:  coieoOpa3yroniue (OCHOBHBIE, KHCIOTHbIE, amM(pOTEpHbIE) U
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoIHasi U TpUBUATILHASA).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. lomyyeHne okcuioB.

OcHoBanus. Knaccudukarss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIE
ocHOBaHMs. HomeHknaTypa OCHOBaHMM (MEXAyHapoJIHas U TPUBHAJIbHAA).
du3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyueHrne 0OCHOBaHMI.

Kucnotsl. Knaccudukanusa kucnor. HomeHknatypa KuciaoT(Mex1yHapoaHas
U TpuBHaibHas). Ou3znueckue U XMMUYECKUE CBOMCTBA KUCIOT. Psii akTUBHOCTH
metaioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknarypa cosneit (MexIyHapoaHasi U TpUBHAIIbHAS).
du3nyecKrue U XUMUYECKUE CBOMCTBA coliel. [lonyuenue conen.

I'eneTnyeckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

XUMHUYECKUM OKCIEPUMEHT: KAYECTBEHHOE OIPEIEIICHUE COIACpKAHUSA

! KypcuBom 0603HaueH yuebHbIi MaTepHal, KOTOPbIH H3ydaeTCs, HO HE BHIHOCHTCS HA MPOMEXYTOUHYIO M HTOTOBYIOATTECTALIMIO.
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KHCIIOpOJia B BO3AYXE; MOJTyUYeHUE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB
KHUCIIOpOJa; HAONIOACHUE B3aMMOJICUCTBHS BEUIECTB C KHUCJIOPOJIOM U YCIIOBUS
BO3HMKHOBEHUS W TPEKpAIICHUS TopeHus (Tokapa); O3HAKOMIJICHHE CcoOpasiamu
OKCUJIOB U ONHCAHHE HX CBOICTB; MOJyuyeHHE, cOOMpaHue, paclo3HABaHUE U
M3yUY€HHE CBOMCTB BOJIOpOJia (TOpPEHUE); B3aUMOJICUCTBHE BOAOPOAA C OKCHUIOM
Menu(Il) (Bo3MOKHO HCMOJIb30BAaHHWE BHJICOMATEPHAIIOB); HAOIIOICHHE O0pa3IioB
BEIIIECTB KOJUYECTBOM | MOJb; UCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3JIMYHOM pPaCTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C
OIPEIICIIEHHON MaCCOBOM JI0JIEN PaCTBOPEHHOIO BENIECTBA; B3AaUMOJICHCTBUE BOJIbI
c MerauiamMu  (HaTpueM U KaJibllieM) (BO3MOXKHO  HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB); OMNpPEACICHUE PACTBOPOB KHUCIOT M IIEJIOUYEH C MOMOIUIBIO
WHJMKATOPOB; HCCJIEIOBaHHE OO0pPa30B HEOPTraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB; HAOJIIOJICHUE U3MEHEHUS OKPACKH MHIAMKATOPOB B PACTBOpPAX KHUCIOT U
niesioyeit; m3ydeHue B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METallaMH, pPEakUWil HEWTpaau3aluu; IOJy4YCHUE
HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHUE OJTHOIO METAJUIa JIPYTMM M3 pacTBOpa
COJIM; PEUICHHE OHKCIEPUMEHTAJbHBIX 3aJau 10 TeMe «BaxHenmme Kiacchl
HEOPraHUYECKUX COCIMHEHUIN.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenneneeBa. CrpoeHue aTomMoB. XMMHUYECKAsl CBA3b.
OKHCANTETBbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKH KiIaCCU(UKAIUA XUMUUYECKUX dJieMeHTOB. [lonsitue o
IpYIINax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJLIBbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCHIBI
U TUAPOKCHUIBI.

[Teprnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMUYECKHAX SJIEMEHTOB
J. W. MenneneeBa. KoporkonepuoaHas W JAJuHHONEpUOAHas  (QOPMBI
ITepuognueckon cucreMbl xuMudeckux aneMeHToB [l. Y. Menaeneesa. Ilepuonasl
Y Tpynnbl. OU3UUECKUN CMBICI MIOPSAKOBOTO HOMEpPAa, HOMEPOB IEPUOAA U TPYIIIIbI
AIIEMEHTA.
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Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[lepnommueckon cucremnl . M. MenneneeBa. XapakTepucThKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzeneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJnyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TPYIIIAM U NEPUOAaM. 3JHAYEHUE
[Tepuoguueckoro 3akoHa u [leprogndyeckor CUCTEMbI XUMUYECKHUX SJIEMEHTOB JIJIA
pa3BuTHA HayKu U npakTtuku. /1. 1. Mennenees — yu€HbIN U IpaKIaHUH.

Xumunyeckasi cBs3b. KoBaneHTHas (1oJisipHasi U HEMOJIIPHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMAYECKUX dJIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxkucieHus. OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
IIpoueccsl OKMCIEHUS U BOCCTAaHOBIIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCIEPUMEHT: HU3Yy4YeHHE OOpa3loB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aMMOJCHUCTBUE THUAPOKCHAA LMHKA C pPAcTBOpaMU KHUCIOT U
LIEJI0YEH; IPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJBHBIX peakiuii (ropeHue, peakiiuu pa3aoKeHus, COCAMHEHNS).

MexnpeaMeTHbIe CBSA3H

Peannszanuss MeXNpeaMETHBIX CBS3€M IPU HM3YYEHUM XMMHM B 8 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYUYHbBIX
MOHATUH, TaK U MOHATUH, ABJISIOMIUXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO11ue ecTecTBEeHHO-HAayUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJU3, CHUHTE3, KIaccuPUKauus, TM[EepUOAUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusznka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU,U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYMHbBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE31bI, COonHIIE.

buonorus: dorocunres, npixanue, ornocdepa.
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['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHbIE TOPOIbI,II0JIE3HbIE

HCKOIIaCMBIC, TOIIIIMBO, BOAHBLIC PCCYPCHI.

9 KJIACC

BemrecTBo M XUMHYeCKasi peaKkuus

Ilepnonnuecknii 3akoH. Ilepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
. Y. Menneneesa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAIBIUA U UX COEAUHEHUI
B COOTBETCTBHH C ITOJIOKEHUEM DJIEMEHTOB B [lepnonueckoii cucteMe HCTPOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XUMHUYECKOW CBS3U. THUIBI KpPUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOHN CBS3H.

Knaccudpukanus U HOMEHKJIaTypa HEOPraHNYECKHUX BEILIECTB
(MexxyHapoHasl U TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMUXCS
K pa3JIMYHBIM KJIACCAaM HEOPraHWYECKUX COCAMHEHHUM, T€HETHYecKass CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHUUeCKUX peakuid 0 pa3IMYHbIM MpU3HAKaM (M0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHJAOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu Xxumuuecko peakuuu. IloHsarne o0 oOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusx. [IoHsTHEe O TOMOTreHHBIX U T€TEepPOreHHBIX
peakuusax. [lowamue o xumuueckom pasnosecuu. DPaxmopul, 6GauAOWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJONCEHUE XUMULECKO20 PABHOBECUSL.

OKHUCIANTENbHO-BOCCTAHOBUTEIbHBIE — PEaKIUMU, d3JEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

TCOpI/IH BJICKTpOJII/ITI/I‘{€CKOﬁ Jucconuranuu. 9JI€KTpOJII/ITBI N HEDQJICKTPOJIUTEI.
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KaTtnonsl, annoHsl. MexXaHuU3M AHCCOLMALMUA BEUIECTB C PA3JIUYHBIMU BHUIAAMHU
XuMH4eckoil cBsizu. CteneHp Auccounanuu. CuiabHbIE UCIA0bIE AJIEKTPOIUTHI.

Peakrum nonHoro oOMeHa. Y clioBUs MPOTEKAHMS PEaKIIMid HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPECTABIECHUN 00 3JIEKTPOIUTHYECKON JUCCOLUALINH.
KauectBeHHbIe peakiuu Ha UOHBL. [loHamue o euoponuze coneu.

XHUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHWE C MOJIEISIMH KPUCTAJUIMYECKUX
peméTOK HEOPTraHMUECKHX BEIIECTB — METAJUIOB M HeMeTaIlJIoB (TpaduTa 1 anMasa),
CIIOKHBIX BEILECTB (XJIOpuAa HATpPHsi); HCCIEAOBAHHUE 3aBUCHUMOCTU CKOPOCTH
XUMHUYECKON pEeaKkIMu OT BO3ICHCTBUSA pPa3IUYHbIX (PAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JUCCOLMALMN KHUCIOT,
miesoue u cosield (BO3MOYKHO HCIOJIb30BaHUE BUAECOMATEPUAIIOB); IPOBEICHHUE
OMBITOB, WJUIIOCTPUPYIOMIMX TPU3HAKKA MPOTEKAHUS pEaKIHi HMOHHOro 0OMEHa
(oOpa3oBaHue ocajaka, BBIIEICHME Tra3a, o0O0pa3oBaHUWE BOJbI); OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBl  OKHMCINTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM
(ropeHue, peaklMM pa3yIoKEeHHs, COCIUHEHNs); PaCllO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAKUUMHA Ha HOHBI; PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

HeMmeranibl 1 MX cOeIMHEHUA

OO6mast xapakTepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOWCTBA HA MPUMEpE XJopa(B3auMOJIECTBHE
C METaJylaM{, HEMETaJulaMM, IiejaodaMu). XsopoBoxopod. ConsiHas KHCIIOTA,
XAMHUYECKHE  CBOMCTBA, MOJIydeHHE, NpuMeHeHue. JleiictBue xiyopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIOBeKa. BaxkHeUIme XJIOprIbl U UXHAX0KICHUE B
IPUPOJE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenue u pu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEpHI.
AnoTponHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
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CepoBonopo, cTpoeHue, (pu3ndeckue u XuMruieckue cBorucTBa. OKCHUIbI cepbl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3NYecKue W XUMHUYECKHE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
XUMHUYECKHE PEeaKlvy, JIekKallle B OCHOBE MPOMBIILIEHHOTOCIOC00a MOTydYeHUs
cepHoil KUcIOThL. [IpuMenenne. Conu CepHOM KUCIIOThI, KAUECTBEHHAs peaKlys Ha
cynbdar-uoH. HaxoxxeHue cepbl U €€ COCAMHEHHM B NpUpoJe. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeipl COCNUHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.

OOwast xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTePHbIE CTENIEHU OKUCIICHUSI.

A30T, pacpoCTpaHEHHUE B MpUPOJE, Pu3nueckue U XUMMUYECKUE CBOMCTRBA.
KpyroBoport a3ora B npuposie. AMMHaK, ero Gpu3n4ecKkue 1 XMMHUYECKHUe CBOICTBA,
nonyuyeHue W mnpumeHeHwe. Comu aMMOHHS, UX (U3NYECKUE U XUMHUYECKHE
CBOIiCcTBa, mpumMmeHeHue. KadecTBeHHass peakiusi HA HOHbI aMMOHMs. A30THas
KHUCO0Ta, €€ TMoJy4yeHue, (U3MUecKUue M XUMHYECKHe CBoilcTBa (oOmiue Kak
MpECTaBUTENS Kilacca KUCIOT W cnernuduueckue). Mcnonp3oBaHne HUTPATOB H
coJieil aMMOHHSI B KAUeCTBE MUHEPAJIbHBIX yI0OpEeHH. XUMUUYECKOEe 3arpsi3HeHUE
OKpY’Karoliel cpeabl COCAMHEHUSIMU a30Ta (KUCIOTHBIC OXAH, 3arps3HCHUE
BO3/yXa, MOYBBI U BOJJOEMOB).

docdop, amnorponnbie Moaudukaiuu dpocdopa, puznueckrue UXUMHUUIESCKUE
cBoiictBa. Okcup pocdopa(V) u pocdopnas kucnora, pu3NIecKue U XUMUIECKUE
cBoiicTBa, mosyueHue. Mcnonb3oBanue (ochaTroB B KayecTBE MHUHEPAIbHBIX
yA00pEHUI.

O6mas xapaktepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTETICHH OKWCIICHUS Ha JKUBBIC OPTaHWU3MBbI, TIOJYUYCHHE U
NpUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbI, CBsi3aHHbIe ¢ okcuaoM yriepona (I1V);
TUMO0Te3a TJIO0ATHHOTO TMOTEIUICHHS KJIMMAaTa;, MapHUKOBBIN 3¢ dexT. YrompHas
KUCTIOTa U €€ CcoJd, UX (PU3MYEecCKHe U XUMUYECKHE CBOMCTBA, IMOJyYCHHUE H
npuMmeHenrne. KauecTBeHHas peakius Ha KapOoHaTHOHBI. Vcmosip3oBaHHe
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3S1CTBE.
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[lepBoHauabHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAKO COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIeH, 3TaHOJI, TJIULEPUH,YKCyCHas! KUCIIO0TA).
Ux cocmas u xumuueckoe cmpoenue. lloHsTHE O OHOJOTUYECKH BaXKHBIX
BEIIIECTBAX: KHUpaX, OeylKax, yrieBoJax — M HMX pOJM B JKU3HU YEJIOBEKa.
Mamepuanvroe eOuncmeo op2aHu4ecKux u Heop2aHu4ecKux cOeOUuHeHull.

Kpemunii, ero @usnueckue W XHMHYECKHE CBOMCTBA, TOJy4YCHHE U
npumeHenue. CoelMHeHus KpeMHusd B mpupojie. OO1iue npeacraBieHus 00 OKCUae
kpemHusi (IV) u kpemuueBoil kucinore. CUIUMKAaThl, UX HUCIOJIb30BaHUE B OBITY,
MEJIMLINHE, MPOMBINIUIEHHOCTH. Baoicnetwiue cmpoumenvhbvle Mamepuansl.
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. I[Ipobremvl 6e3onacrozo
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHYECKHUI SKCIIEPUMEHT: U3YYeHUE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAaUECTBEHHBIX PEAKIMN Ha XJIOPUAHOHBI
1 HaOJIIOJIcHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXKawlue Guznueckue u
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB U WX COCIUHEHUN (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3iaMu XJOpHUJIOB (TajJoTeHHUIOB);
O3HAKOMJIEHUE ¢ 00pa3liaMu Cepbl U €€ COeTUHEHUSAMH (BO3MO>KHO HUCIIOIH30BaHUE
BUJIEOMATEPHUAIIOB); HAOIIOJCHUE TIpoliecca OOyrIuBaHUs caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI; H3YYEHHE XUMHYECKUX CBOWCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKIuu Ha Cyibdart-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHWSs; O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBoiicTBaMu a3ora, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil; moydeHue,
coOupaHue, paclio3HaBaHWE W M3yYEHHWE CBOMCTB aMMHaka; MPOBEJICHUE
KaueCTBEHHBIX PEAKINi HA MOH aMMOHUS U (hochaTHOH U N3yUEHUE TPU3HAKOB MX
MMPOTEKAHUs], B3aUMOJCUCTBUE KOHUECHTPUPOBAHHOM a30THOW KHCJIOTBHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAJIOB); U3y4YeHUE Mozenei
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX  BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a; MojiyueHue, coOupaHue, pacrno3HaBaHUE U U3YyUYEHHE
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CBOMCTB YIJIEKHCIIOTO ra3a,; IMpoBCACHUC KaYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- )41
CUIIMKAaT- HOHBI H H3YUYCHHUC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMJICHUC C
HpOILYKHHeﬁ CUJIIUKATHOM IMPOMBIINIJICHHOCTH, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

1o TeMe «BaxHenime HeMeTaIbl 1 NXCOCOANHCHUA .

10 KJIACC

MeTtaiibl 4 UX COeUHEHUS

OO6m1ast XapakTEpUCTUKA XUMHUUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
X TMOJIO)KEeHUs B llepuogmueckoi cucremMe XUMHYECKUX diemMeHToB J[. H.
MenpeneeBa u cTtpoeHusi aToMoB. CTpoeHHE MeETauIoB. MeTrainyeckasi CBA3b U
METaJUIMYECKasi  KpHUCTaJUuIMyeckas  pemeérka.  DJIEKTPOXUMHUYECKUN Pl
HaIpsHDKeHU MeTauioB. PU3NYecKre U XMMUYECKHE CBOMCTBA MeTaioB. O0mue
crocoObl ToyYeHUs MeTauioB. [loHsATHE O KOPpPO3UM METaIOB, OCHOBHBIC
CIIoCcOOBI 3aITUTHI UX OT KOppo3uu. CruiaBbl (CTallb, UYyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX NPUMEHEHUE B OBITY U TPOMBIILICHHOCTH.

[IlemouHble MeTaJUIBL: MOJIOKEHUE B [leproanyeckor CUCTEME XUMUYECKUX
sanemeHToB JI. M. MeHneneeBa; CTpoeHUE WX aTOMOB; HAXOXKICHUE B IIPUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HAaTpusa U Kaimus). OKcuabl u
TUJIPOKCUZIBI HATpus W Kaius. [IpruMeHeHHe MIEIOYHBIX METAIOB M HX
COCIVHEHNH.

[[lenoyno3emenbpHble METaIbl MarHdi M KalbLUMH: IOJOXKECHUE B
[Tepnoanueckou cucreMe XxumMuueckux 3jeMeHToB /. Y. MenaeneeBa; ctpoeHne ux
aTOMOB; HaxOXJcHHE B npupojie. Puzndecknue u XUMUYECKUE CBOMCTBA MArHUSIU
Kanblus. BaxkHele coeTuHeHrs Kaablus (OKCHI, TUAPOKCU/IT, CONTH). JKECTKOCTh
BOJIBI U CITOCOOBI €€ YCTpaHEeHHUSI.

AJtoMUHUN: TToJI0keHKe B [leproandeckoil cucTeMe XMMUYECKUX SJIEMEHTOB
J. N. MengneneeBa; CTpOCHHME aTOMAa; HAxXOXAeHUWE B mpupoae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGOTEpPHBIE CBOMCTBA OKCUA U THIPOKCUIA
AJTFOMUHUSL.

Kenezo: monoxenue B lleprpoanyeckon CUCTEME XUMHYECKUX 3JIEMEHTOB

. WU. MenpaeneeBa; CTpOCHHE aToma; HAXOXICHUE B Ipupoje. Pusnueckue u
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XHUMUYECKHe CBoicTBa kene3a. Oxcuabl, Tuapokcuabl u coim xenesza (1) wu
xenesa(Ill), ux cocras, CBOMCTBA U MOTyYEHHE.

XUMUYECKUN SKCIIEPUMEHT: O3HAaKOMJIEHHE C O00pa3laMu METaJIOB |
CIUIABOB, WX (DU3UYECKUMU CBOMCTBAMHU; H3Yy4YEHHE PE3YJbTaTOB KOPPO3UU
METAIJIOB  (BO3MOXKHO  HCIIOJIb30BAaHME  BUICOMATEPHANIOB), OCOOCHHOCTEM
B3aMMOJICUCTBUS OKCUJIA KaJbIUS U HATPUSA C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); UCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI; Mpollecca TOPEHUs
xKeye3a B KUCIOopoJe (BO3MOXXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB); IPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX DPEaKIMid Ha HOHBI (MarHus, KaJibIlUs, aTIOMHHUS,
nuHka, xenesa (I1I) u xenesa (III), meau (11)); HaOmrOEHNE U OMTUCAHUE MPOLIECCOB
OKpalllUBaHWs IUUIAMEHM HWOHAMHU HaTpHsl, Kajausd W KaublHs (BO3MOXKHO
UCIIOJIb30BaHUE  BUJEOMATEPHANIOB); HUCCIEJOBaHHE aM(pOTEpPHBIX CBOICTB
TUAPOKCH]IA ATFOMUHUS U TUIPOKCH/IA IMHKA; pEIIEHUE SKCIEPUMEHTAJIbHBIX 33]1a4
1o reme «BakHelre MeTaubl ¥ UX COCAUHEHUS.

XHUMHUS M OKPY/KAIOLIas cpeaa

HoBrie Marepuansl 1 TeXHOJOTUU. BemecTBa U Marepuasisl B IOBCEIHEBHOU
KU3HHM YeJoBeKa. XUMHSA W 3J10pOBbE. be3onacHoe MCHoJib30BaHUE BELIECTB U
XUMHUYECKUX peakuuid B ObITy. IlepBas momollb NpU XUMHUYECKHUX OXKOTaX U
oTpaBieHUsAX. OCHOBBI 3KOJIOTMYECKON T'PaMOTHOCTH. XMMHYECKOE 3arpsi3HEHUE
OKpYyXarolei cpeapl (MpeaenbHas nonyctumas Konuentpanus semects — [1J[K).
Ponb XMMuM B pelieHuH 3K0JIOTMYECKUX MPOOIIEM.

[IpupogHble UCTOYHUKH YTJIEBOAOPOJOB (yroyib, MPUPOAHBINA ra3, HE(Th),
IPOAYKTHI UX NIepepaboTKH, UX POJib B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUN DJKCIIEPUMEHT: H3ydeHHE OOpa3IloB MaTepuaioB (CTEKIIO,
CIUIaBbl METAJUIOB, ITOJIMMEPHBIE MATEPHUAIIBI).

MexknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMETHBIX CBS3€M NpH M3ydeHHMM XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSI 4Ye€pe3 HCIIOJIb30BaHHE Kak OOLIMX EeCTECTBEHHO-HAYYHbBIX
MOHATUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.
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OOuIre ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYyYHBIH ()aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCHU(UKalusi, MEePUOJUYHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, HW3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: Matepusi, aTOM, SIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKITUI,H30TOIIHI,
ParMoOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsij, POBOTHUKH,
HOJYIPOBOIHUKY, JUAJNIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHoe COCTOSIHHE BEILIECTBA, T'a3, pacTBOP, PACTBOPUMOCTH, KPUCTAJUITMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: gorocunTes, AbixaHue, Onochepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOpeHusi, MHUKPODJIEMEHThl, MAaKpOAJIEMEHThl, MHTATEIbHBIC  BEILECTBA.
['eorpadus: atmocdepa, ruapocdepa, MuUHEpasbl, TOpPHbIE MOPOAbI, MOJIE3HBIC

HCKOIIACMBIC, TOIINIINBO, BOOHBLIC PCCYPCHI.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YUEBHOI'O TTPE/JIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Pesynbrarel 00ydeHus 1o yaeOHOMY MPeaMETY « XUMUsS» B OTHOLIEHUH BCEX
oOyuaronuxcst ¢ PAC oneHuBarTCS 10 OKOHYAHUM OCHOBHOIO OOILEro
oOpa3oBaHUs.

C yuerom auddepeHIupOBAHHOTO XapakTepa TPEOOBaHUM K MIIaHUPYEMbIM
oOpa3oBaTeNbHBIM pe3yJibTaTaM TEKyllas M IPOMEXKYTOUHAas aTTecTalus IO
yueOHOMY TMpeaAMeTy «XHUMHS» TPOBOAUTCA C HCIOJIb30BAaHUEM HE TOJBKO
CTaHIApPTU3UPOBAHHBIX, HO W  pa3padOTaHHBIX TMEJaroroM KOHTPOJIBHO-
U3MEPUTENIbHBIX MAaTEPHUAJIOB.

[Tpumenenne k 00yJaroMMCsl BHEIIHUX CTaHIAPTU3UPOBAHHBIX MPOLIETYP
OLICHKH JOCTIDKEHUH MO TPEAMETY, B TOM HYHCIIE BCEPOCCHUUCKHE MPOBEPOUYHBIC
paboThl, TPOBOAUTCA TOJNBKO C  pa3pelieHus poauTeneil  (3aKOHHBIX
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npeacTaButeneit) ooydaromuxcs ¢ PAC u/umu ¢ pa3penieHus: caMux ydamuxcsi, Ipu
JIOCTHXKEHUU UMU 1 6-JIETHETO BO3pacTa.

Pe3ynbTaThl MPOMEXKYTOUYHOHN aTTECTAIUMN MCTIOIB3YIOTCS MPU pa3paboTKe U
KOPPEKTUPOBKE aJalITUPOBAHHONW 00pa30BaTeIbHON MPOTPaMMbl O0yJarOIITUXCS.

N3ydyeHne XWMUHM B OCHOBHOW IIKOJE HAMpPABIECHO HA JOCTHXKCHUE
OOyYaroMMUMHUCS JUYHOCTHBIX, METANpPEJAMETHBIX M MPEIMETHBIX PE3yIbTaTOB
OCBOCHHS YUEOHOTO IIpeMeETa.

JIMYHOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHUS XUMHH B €JIMHCTBE YYCOHOM W
BOCIUTATEIBLHON AeATEIbHOCTH OpraHu3anuu B COOTBETCTBUU C TPAJIUIIMOHHBIMU
POCCUWCKUMH COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMHW M HOPMaMH IIOBEJICHHUS W CIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAaHUs, CAMOPA3BUTHUSI U COLUMAIIU3AIMNA 00yYarOIUXCSI.

JIngHOCTHBIE Pe3yabTaThl OTPAXKaT CPOPMHUPOBAHHOCTH, B TOM YHCIIC B
YacTH:

ITaTproTH4YECKOr0 BOCIIUTAHUSA

1) IEHHOCTHOTrO  OTHOIICHHS K  OTCUECTBEHHOMY  KYJIbTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HACJIEIUK0, NMOHUMAHUA 3HAYCHUS XHUMHUYECKOU
HAayKH B >KM3HM COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM
nHpopMareli O TEpPeAOBBIX JOCTHDKCHHUSX M OTKPBITHSX MHPOBOM U
OTEUYECTBEHHOW XMMHUM, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE
MHUpa 1 00IIEeCTBA;

I'paskmaHCKOro BOCHIMTAHUSA

2) TpenCTaBICHHS O COLMAIbHBIX HOPMAaX W MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-UCCIEOBATEIbCKOM, TBOPUYECKOW W APYrHX  BUJAX
NEATEeIIbHOCTH,; TOTOBHOCTH K Pa3HO-O0Opa3HOW COBMECTHOM ACSATEIbHOCTH MPH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
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¥ B3aMMOIIOMOIIIH B IIpoLiecce 3TON yueOHOM e TeTbHOCTH; TOTOBHOCTH OLIEHUBATH
CBOE MOBEAECHUE M TMOCTYINKH CBOMX TOBAapUIIEH C MO3WUIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIIEACTBUI OCTYIIKOB;

I{eHHOCTH HAYYHOTO NTO3HAHUS

3) MHUPOBO33PEHYCCKUX IMPEACTABICHUI O BEMICCTBE M XUMHUYCCKOU
peaKkuuy, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKU U
COCTABIISIIONIMX OCHOBY JJIi MOHUMAHHUSI CYIIHOCTH HAy4YHOM KAapTHUHBI MHPA;
MPEACTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPHUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOIHOM CPENOW, O POJIM XMMUU B MO3HAHUU ITUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEILHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJYYCHUE HOBBIX 3HAHUIA
M0 XUMUU, HEOOXOIUMBIX JIJIs1 O0BSICHEHHUST HAOJII01aeMbIX MPOIECCOB U SIBJICHHUI;

5) mo3HaBaTeNbHOW, MHPOPMAIIMOHHOW W YUTATEIBCKOW KYJIBTYPHI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIbBHOW pabOThI ¢ YYECOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEpPaTypor, AOCTYIHBIMM TEXHMUYECKUMH CpEeJACTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

6) nHTEpeca K OOYUYEHHIO M MO3HAHHIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTHM K  caMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEI0BATEIbCKOU
NeSATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

DopMHUPOBAHUSA KYJIbTYPbI 310POBbS

7) OcCO3HAHUS I[IEHHOCTH >KM3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 KWU3HU, OCO3HAHUS TOCIEICTBUA U
HETIPUATHS BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHHs),
HEOOXOMMMOCTH COOJNIO/IEHNsS TIpaBUi OE€30MacCHOCTH Mpu  OOparieHun ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATTbHON KU3HH,

TpynoBoro Bocnuranus

8) mHTepeca K MPAKTHUYECKOMY Pa3JIMYHOrO pOja, YBaXCHHE K TPYAYy H
pesysbTaraM; ychemHodW mpodeCCHOHATBHOW  JIESITENBbHOCTH U Pa3BUTHUSA
HEOOXOMMBIX YMEHHIA; TOTOBHOCTh aJIalITUPOBATHCS B IPO(PECCHOHATLHOM Ccpeie;
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IKO0JIOrHYeCKOro BOCIIUTAHUSA

9) 9KOJOrHYECKH IeJIEeCO00PAa3HOI0 OTHOIICHUS K MPUPOIC KaK MCTOUYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAaHUS [IEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKWU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI TP pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOMIMX 3JJ0POBBIO U )KU3HU JIIOJICH;

10) cmocoOHOCTH NMPHUMEHSATH 3HAHUS, MOJydaeMble TIPH HU3yUYCHUU XUMUH,
JUUISL PEIICHUS 3aJ1a4, CBSI3aHHBIX C OKPYXKAIOIIEH TPUPOIHON CPeaOo, MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUS TIJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIlIeHHs MOCPEICTBOM METO/I0B XUMHUH;

11) DSKOJOrMYECKOr0 MBIIUICHHS, YMEHHS pPYKOBOJCTBOBAaTbCSI KM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM Y COIIMAJIbHOM ITPAKTHKE.

VY obyuaromuxcs ¢ PAC Bo3MOXKHa HCKa)KEHHOCTh U 3a7epyKKa IOCTHIKCHHS
JUYHOCTHBIX PE3yJIbTATOB, CBSI3aHHAsi TIPEXkKJE BCEro C HEJOCTATOYHOMH
c(hOpMUPOBAHHOCTHIO CAMOCO3HAHMSI M CaMOOIICHKH, a TakXe MpeodiagaHueM
MH()aHTUIBLHBIX TPEICTABICHUI O ce0e B MOJIPOCTKOBOM BO3pacTe. Y MIKOJbHUKOB
¢ PAC wuyactro HaOmoAaroTcs BBIPAXEHHBIE CJIOXKHOCTH OCO3HAHUS CBOEH
COIIMATILHON WJEHTUYHOCTHU, CJIOKHOCTH B MOHUMAHUU M TPUHATUM IIEHHOCTEH,
HOPM MW TIPaBWJI, ONPEICIAIONIUX [OBEACHUE TUIUYHO Pa3BUBAIOIIUXCS

CBEPCTHUKOB.

MeranpeaMeTHbIe pe3yJbTaThI

[TockonpKy HapylIeHUsI COLMAIbHOTO B3aUMOACHCTBHUS W OOIICHUS HE
TOJNBKO BXOIAT B CTPYKTYpPY HApyLIEHUH MpPU PacCTPOMCTBAX AYTHUCTHYECKOIO
CIEKTpPa, HO M SBISIIOTCS CTOMKMMHM W MposBILIIOTCS y Bcex jmn ¢ PAC Ha
NPOTSKEHUH BCEH KU3HU, POPMUPOBAHNE KOMMYHHUKATUBHBIX Y'Y /] y yuamuxcs ¢
PAC tpebyer HanmpaBIeHHOrO MEAAroruueckoro Bo3ACMCTBUSL KaK B YPOUHOM, TaK
Y1 BO BHEYPOUHOU JEATEJIBHOCTH YYallUXCs, 4 TAKKE€ B PaMKax KOPPEKLUHMOHHOU
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paboThI.

B cocraBe MeTranmpeaMETHBIX pPE3yJIbTaTOB BBIACISIIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHSI, TPUHIIHII,
THIIOTE3a, PaKT, CHCTEMA, MPOIIECC, IKCIEPUMEHT | JIp.), KOTOPHIE HCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETaX W TMO3BOJISIOT HAOCHOBE 3HAHUHN W3
ITHX TMPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHON HAaydYHOH KapTHHE
MUpA, U YHUBEPCAIbHBIC YIeOHBIC IeHCTBUS (TT03HABATEIIbHBIC, KOMMYHUKATUBHEIE,
PETYJISATUBHBIE), KOTOphle 0OecmeunBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YIEOHONUIEITEIbHOCTH.

MeTtanpenMeTHbIE PE3yIbTaThl OCBOSHUS 00pa30BaTEIBHON MPOTPAMMBI 10
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU ITO3HABATEIPHBIMA JICHCTBHUSIMH, B
TOM YHCIIE:

ba3oBbIMH JIOTHYEeCKUMU AEHCTBUAMHU

1) yMEHHEM HCITOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHUS [TPH OCBOCHUHU
3HAHWM: PACKPBIBaTh CMBICI XUMHUYECKHX TMMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHM, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITHSIMHU), HCIIOIH30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTIACIBHBIX (PAKTOB M SBJICHUI; BEIOUpATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINA XMMHYECKUX BEIICCTB M XUMHUYECKHX PEaKITHH;
yCTaHABJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU HW3YUYEHUS;
CTPOUTH JIOTUYECKHUE PACCYKICHHs (MHIYKTHBHBIC, IETyKTUBHBIC, TI0 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKJIFOUCHUS,;

2) yMEHHEM NPHMEHSATH B TPOIECCE IMO3HAHUSA MOHATUSA (MPEAMETHBIC H
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIIH, UCIIOB3YEMbIC B XUMHH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIHHBIC TIPEACTABICHUS —
XUMUYCCKANW TIPU3HAKKH M3Y4aeMbIX OOBEKTOB — XHWMHYECKHX BCIIECTB M
XUMUYECKUX PEAKIU; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICICTBEHHBIC CBSI3M W TMPOTUBOPEUMS] B HM3YyYa€MBIX MPOIECCaX M SBIICHUSX;
npeiaraTh KpUTEPUHU IS BBISIBIICHUS 3THX 3aKOHOMEPHOCTEH M IMPOTUBOPCUHIA,
CaMOCTOSITENIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW 3amadyu (CpaBHUBATH
HECKOJIBKO BapHaHTOB PEIICHUS, BBHIOMpATh HanOosiee MOAXOASIIUNA C y4ETOM
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CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB);

Ba3oBbIMH HCCII€I0BATEIBLCKUMMY J1€/iCTBUAMU

3) yMeHHMEM UCHOJb30BaTh IOCTABJICHHBIC BOMPOCHI B  KAueCTBE
WHCTPYMEHTA NTO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI 111 (HOPMHUPOBAHUS THUTIOTE3BI
M0 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

4) npuoOpeTeHNe OMbITa M0 IIAHUPOBAHUIO, OPraHU3allid M IPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB: yMEHHE HaOJIoaTh 3a XOIOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpOBaThH 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Paboroii ¢ unpopmanuei

5) yMeHHEeM BbIOMPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3JIMUHBIX BUJIOB U (POPM MpEICTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUS, CIPaBOYHBIC
nocoOusi, pecypchl WHTepHETa); KPUTHUYECKH OILICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

6) yMeHHEM NPUMEHSATh PAa3IUYHbIC METOJbI M 3alpOChl HPU TMOHUCKE H
orbope wuH(POpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JJIs
BBITIOJTHEHUS Y4Ye€OHBIX U TIO3HABATENbHBIX 33/lad  OMNPENEIEHHOIO THIIA;
npuoOpeTeHrue  ombpiTa B O0JIACTM  MCMOJB30BaHHMS  MHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJQJCHUE  KYJIb-TypOl  aKTHUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOUPATH
ONTUMaJIbHY!0 (QopMy TpencTaBieHus WHPOPMANUM H  WLIIOCTPUPOBATH
pelaeMble 3a/laud HECJIO0XKHBIMH CXEMaMH, JuarpaMMmamu, ApyrumMu dopmamMu
rpaduKy ¥ 1X KOMOWHAIIUSIMY,

7) yMEHHEM WUCIOJIb30BaTh M aHAIU3UPOBaTh B Tpolecce Y4eOHOW WU
HCCIIEIOBATENIbCKOM IEATEILHOCTH WH(POPMAIIMIO O BIWSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOIIEHW IMPUPOTHOU
Cpelibl;

YHuBepcaJibHbLIMU KOMMYHHUKATUBHBIMHM J1€iICTBUSIMU
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8) ymeHweM 3amaBaTh BOIPOCH (B XOJ€ aUaiora /Wi IAUCKYCCHH) IIO
CYILECTBY 00CY>KIaeMOil TeMbI, (HOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;

9) npuoOpeTeHHE OIBITA MNPE3CHTAIMM  PE3YJbTATOB  BBIMOJTHCHUS
XUMHUYECKOTO DKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JIA0OpaTOPHOW PabOTHI O
HCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) pelreHuy BO3HHUKAIOIIUMX IIPOOJIEM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB
¥ COTJIACOBAHUS MO3UIHH (00CYKIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE IIITYPMBI»,
KOOpAMHAIMSA COBMECTHBIX JICHCTBUI, ONpENEIICHHE KPUTEPUEB IO OILICHKE
KaueCcTBa BBITIOJIHEHHON pabOTHI U Ap.);

YHuBepcaJIbHLIMU PeryisiTUBHBIMH 1€HCTBUSIMU

11) yMEHHEM CaMOCTOSITCIIBHO  ONPEACNATh LEIH  JICSITCIbHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJHMPOBATbH M TMPU  HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BHIOUPAaTh Hanbosiee 3P(HEeKTUBHBIE CTOCOOBI
pelieHrs y4eOHbIX U TMO3HABATEIbHBIX 3a/lad, CAMOCTOSITEIbHO COCTaBIIATH WJIU
KOPPEKTUPOBATH MPEIIOKEHHBIN AITOPUTM JCUCTBUIN TTPUBBINIOJHEHUH 3aJaHUM C
y4€TOM TMOJIyYeHUSI HOBBIX 3HAHUN 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX U
pEeaKIusX; OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asiBICHHOMN 1ENH;

12) yMeHHeM UCHOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MPE/IiaracMbic B
YCJIOBUM 33/IaHUM.

VY yuamnmuxcs ¢ PAC ¢ tpyaom GopMuUpyrOTCS HABBIKA B3aUMOJICUCTBUS C
Y4€TOM TMO3UIMU APYTOro U JJIUTEIBHOE BpPEMsI COXPAHSETCS ATOLICHTpHUYECKas
no3ullisg B OOIICHWH, TpHCyIIas Oosiee miiaameMy Bo3pacty. Jlaxke ywaruecs,
YIOBIIETBOPUTEIIBHO BIAJICIOIINE TEXHUIECKON CTOPOHOM OOIICHMSI, 3aTPy HSIOTCS
B OIICHKE HAMEPEHUH U MO3UIMU TTapTHEpPa U THOKOM pearupoBaHUM HAa U3MEHEHUSI,
BO3HHKINIME B cuTyanuu oOmeHus. OcoOeHHo cioxkHo y ydamuxcsi ¢ PAC
dbopmupyercss yMeHwe paboTarh B TpynIe H3-3a CJIOXKHOCTH  3aJlauu
B3aMMO/ICHCTBUSL OJHOBPEMEHHO C HECKOJbLKMMHU TapTHEpaMu IO COBMECTHOMU
JEATEIIbHOCTH.

HecMoTtpst Ha To, uTO B moApocTKOoBOM Bo3pacte y nereit ¢ PAC nosisercs
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MOTHBalluAaA K 06H1€HI/IIO CO CBCPCTHHKaMU, oe3 CO3JaHHusA CICHHAJIBbHO
OpI‘aHPISOBaHHOfI IIOMOIIIKM MIKOJBbHUKY C PAC B OpraHu3anunu MCKIMYHOCTHBIX
KOHTAKTOB MW PAa3sBUTHUHU HABBIKOB O6HIGHI/I$I CO CTOPOHBI IICHAroroB, c€ro

COOCTBEHHBIE JEHCTBHUS MOTYT ObITh HEd(P(PEKTUBHBIMH.

IIpenmeTHbie pe3yJibTATHI

JlocTikeHue MmpeAaMEeTHBIX pe3ysibTaroB obydatouumucsa ¢ PAC Ha aTame
oOy4deHUsl B OCHOBHOM IIKOJIE OIMpenesieTCs] MHANBUAYAIbHBIMU OCOOCHHOCTSIMU,
CBSI3AHHBIMM KaK C OCOOEHHOCTSIMM I103HAaBAaTEJIbHOM JESATEIBHOCTH U
HEPAaBHOMEPHOCTHIO PA3BUTHSI ICUXUUECKUX (DYHKIINH, TAaK M COLIMATEHBIM OTIBITOM
AyTUYHBIX IIKOJBHUKOB. [lo3TOMYy [dOCTHKEHHE TMPEAMETHBIX pEe3yJIbTaTOB
KOHKPETHBIM yYalluMCsl MOKET HE BCEr/la COBIAJATh C BPEMEHHBIMHU TPaHUIIAMU
oOy4eHHsl o rojaM oOy4eHHUs.

B coctaBe mnpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 005A3aTEIBHOTO
COJEp’KaHUs, YCTAHOBJIIEHHOTO JaHHOM pabouyeil nporpamMmoi, BbIAEISIOT:
OCBOEHHBIC OOYYarOIIMMHCS HAYYHBIE 3HAHWSA, YMEHHS M CIOCOOBI ACHCTBHIA,
cnenu@uueckue ais MpeIMeTHOM o0nacTu «XuMus», BUAbI JEATEIBHOCTH IO
MOJTyYEHHUI0 HOBOTO 3HAHUS, €r0 MHTEPIPETAIH, TPEOOPa30BaHUIO U IPUMEHEHHUIO
B Pa3IMYHBIX YIEOHBIX M HOBBIX CUTYAIUsX.

[TpenMeTHbIe pe3ysbTaThl NPEACTABIEHBI IO rojJaM OOyYeHHUs U OTPaXKaroT
c(hOpMUPOBAHHOCTh Y O0OYHAIOIINXCS CICAYIOIMMNX YMEHUI:

8 KJIACC

1)  packpbiBaTh CMBIC]I OCHOBHBIX XUMHUCCKUX TIOHSATHH:  aTOM,
MOJIEKYJIa, XUMHUYECKHIA 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMEChH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas W
MOJISKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAS Macca, MaccoBas
JI0JI XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIA 00BEM, OKCHII, KUCIIOTA,
OCHOBaHHUE, COJIb, DJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peaxius, KIacCU(pUKAIUS PEaKIfii: peaklud COCIUHEHUS, PeaKIIMi Pa3JIoKEHHUS,
peakuu 3aMelIeHMs], peakuud OOMEHa, 3K30- W HHAOTEPMUUYECKUE PEaKIUH;
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TEIJIOBOM 3PQeKT peakiuu; SApO aToMa, AIEKTPOHHBINM CJIOW aTroMa, aToOMHas
opOuTab, pauyc aToMa, XUMUYECKas CBSI3b, MOJISIPHAs U HETIOJISIpHAst KOBAJICHTHAS
CBSI3b, MOHHASA CBSI3b, MOH, KATHOH, AaHWOH, PAacTBOp, MaccoBas JOJs BELIESCTBA
(MporeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

2)  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX IMOHATHH (CM.
1. 1) ¥ IPUMEHSATH 3TH TOHATHS TP OTIMCAHUH BEIICCTB U UX MPEBPAICHUN;

3)  WCMONB30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJ
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

4)  ompeneisaTh BaJCHTHOCTh aTOMOB  JJICMCHTOB B  OHMHApHBIX

COCIMHCHMSX ; COCNHCHHX

5)  packpeiBath cMbicn Ilepwoaudeckoro 3akona [[. M. MeHnneneesa:
JEMOHCTPUPOBATh NOHUMAaHHE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT MX mojokeHus B Ilepuoauueckoil cucteMe; 3aKOHOB COXPaHEHMUS
Macchl BEIIECTB, MOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABorajipo; OMUChIBaTH U XapaKTepu3oBaTh TabmuuHyro (opmy [lepuoauyeckoit
CUCTEeMbl XMMHUYECKHX DAJIEMEHTOB: pa3finyaTh MOHATHS «TJlaBHas noarpymnmna (A-
rpynmna)» u «mobounas noarpynmna (b-rpynma)», manbsie u OOBIINE IEPHOIBI;
COOTHOCUTH O00O3HAauYEHUs, KOTOphle HUMeEIOTcsS B Tadnuie «llepuoanueckas
cucreMa xumudeckux oaneMeHtoB JI. WM. MenneneeBa» € UYHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij
sipa, 0011Iee YKCIIO AIEKTPOHOB U pacpeieICHUE UX IO JJIEKTPOHHBIM CJIOSIM);

6) KIacCU(UIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPTaHUYECKHE

BEILECTBA; XUMHUUYECKHE pEeaKUuu (10 YHCIy M COCTAaBY YYAaCTBYIOIIMX B PEaKUUU
BEILIECTB, MO TEIIOBOMY 3 PeKTy);

7)  xapakTepu3oBaTh (OMHMCHIBATH) OOIINE XMMHUYECKHAE CBOMCTBA BEIIECTB
pa3IuYHBIX KJIACCOB, TOJATBEpPXkAAasl ONHCAHUE IPUMEPAMH MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

8)  mporHo3WpoBaTh CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa; BOBMOYKHOCTH MPOTEKAHNW XUMUYECKUX MPEBPALLECHUN B

PAa3JINYHBIX YCIIOBHAX,
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9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIAPHYIO MAacChl
BEIIIECTB; MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JeMEHTa Mo (opmylsie COETUHEHUS;
MacCOBYIO JOJIF0 BEIIECTBA B PACTBOPE; MPOBOAMTH PACUETHI MO YPABHEHUIO
XUMHUYECKOUN peaKilnu;

10) mpuMEHSITh OCHOBHBIC OIIEPAIIH MBICTUTEILHOM ACSITEILHOCTA — aHATU3
U CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AINIO, KIIAaCCU(UKAIINIO, BHISIBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI U3YUYEHUsI CBOMCTB BEIIECTB U XUMUYECKUX
peaKInii; €CTECTBEHHO-HAYYHBIC METOJBI MO3HAHUS — HAOJIOJCHHE, M3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

11) cnenoBaTh  MpaBWJIaM  IOJb30BAHUS  XUMHUYCCKOW  TOCYI0H |
71a00paTOpHBIM 00OPYAOBAaHUEM, a TAK)XKE MpPaBHIIaM OOpAIlEHUsl C BEIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIUSMU IO BBINOJIHEHUIO J1A0OPATOPHBIX XMUMHYECKUX
OTBITOB MO TMOJYYEHUI0O M COOMpaHHUIO Ta3000pa3HbIX BEHIECTB (BOAOpOIA H
KHUCJIOpO/a), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON MaccoBOM Joieit
PacTBOPEHHOTO BEMIECTBA; JIAHUPOBATh U MPOBOAUTH XUMHUYECKUEIKCIIEPUMEHTHI
[0 PAacHO3HAaBaHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C MOMOIIBIO WHIUKATOPOB
(makmyc, henondTarenH, METHIOPAHXK U Ap.).

9 KUIACC

1)  packpwIBaTh CMBICI OCHOBHBIX XMMHUYCCKHUX IMOHSATHI: KOBaJCHTHAS
MOJIsIpHAsl CBSI3b, KOBAJICHTHASI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAILUIMYECKAs
CBSI3b, KATHOH, aHHUOH, OJICKTPOJIUT U HEDJEKTPOJUT, DJICKTPOJUTHUECKAs

aucconuanus, peakKuyun HOHHOT'O 06M€Ha, OKHCJIUTCIb U BOCCTaAHOBUTCIIb,

2) UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJMKY JUIsl COCTaBJieHHUS (Gopmyl
BELIECTB, MOHHBIX YPABHECHUU W YPABHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKUunii;

3) OIPEIEIIATh BAJICHTHOCTh U CTEIEHb OKUCJIEHHUS aTOMOB XMMHUYECKUX
JJIEMEHTOB B COCAMHEHMAX Pa3IMYHOIO COCTaBa; IMPUHAILJIECIKHOCTH BELIECTB K
OTPENICICHHOMY KJIACCy COCJAMHEHUN; BUIbI XMMHUYECKOW CBSI3U (KOBAJICHTHOM,
MOHHOM, METAJJTIMYECKOW ) B HEOPTraHUYECKUX COCIMHEHUSX; 3apsi MOHA; XapaKTep

Cp€abl B BOAHBIX PACTBOpAX KHUCJIOT U H_IGJIOHCI‘/’I;
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4)  OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U X COCTMHEHU B IpejiesiaX MaJIbIX MepUOA0B U TJIaBHBIX
MOATPYIII C y4€TOM CTPOEHHUS UX aTOMOB;

5)  wiIaccUpUIMPOBATH XUMHUYECKUE peaklIuu (10 M3MEHCHHUIO CTEICHEH
OKHCJICHHS aTOMOB XHMHUYECKHX OJJIEMEHTOB), OMPEICIATh HW3YYCHHBIC THIIBI
XUMUYECKUX PEaKIIHii;

6)  COCTaBIATH MOJICKYJISIDHBIC YPaBHCHHS PEAKIIMiA, XapaKTCPU3YIOIIUE
XUMUYECKAE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPA30BaHHBIX AJIEMEHTaAMU-
Hemetauiamu IVA-VIIA noarpynn (yraepona, KpemHH#, a3oT, ¢ocdop, cepa,
xJiop), sneMeHTtamu-metauiamu [A—IIA noxarpynmn (Hatpuil, Kanuii, MarHui,
KaJbIIUM, ATIOMUHUN), a TAKXKE JKeJe3a;

7)  xapakTepu30BaTh (U3NYCCKHE U XHMHYCCKHE CBOWCTBA aMMHaKa, M
YTIEKHUCIIOTO ra3a, B TOM YHUCJE, JJi1 0OOOCHOBaHUS CIOCOOOB MX COOMpaHHUs U
pacrio3HaBaHUsI IPU MOJYYCHUU B Ja00OpaTOPUH;

8)  xapakTepu30BaTh (ONMUCHIBATH) OOIINE XMMUYCCKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKJas ATO OIMUCAHHE MPUMEPAMH MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

9)  COCTaBIATH YPaBHEHHUSA: DJICKTPOIMTHYCCKON IUCCOLMAIIMHM KHCIIOT,
IeJI0UeH U COJICH; MOJTHBIE U COKPAIIICHHBIC YPABHEHUS PEAKIIM MOHHOTO OOMEHa;
peakiuii, TOATBEPKIAIOIMIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

10) cnemoBaTh mpaBWJIAaM  TIOJB30BAaHHUS XUMHUYECKOW TIOCYJIOW H
Ja0b0paTOpHBIM 000pPYAOBAaHUEM, a TAK)KE MPaBHUIIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIIUSMH TIO BBITOJHCHHIO JIA0OPATOPHBIX XHMHUYCCKHX
OTBITOB TO TOJYYCHUIO M COOMpAHHWIO Ta3000pa3HbIX BEIIECTB (aMMUaka
YTAEKHUCIIOTO Ta3a) (MpU HAIMYUK BO3MOXHOCTH WJIM TPOBOJUTH BUPTYaJIbHBIC
JabopaTtopHbIe padOThI);

11) mnpoBOOUTH pEaKUUH, TMOATBEP)KIAAIOIIMNE KAYECTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM: XJIOPH/I-, HOIHI-, CYIb(daT-,
KapOoHaT-, CWIMKAT-, (QocdaT-aHUOHbI, TUIPOKCUA-UOHBI, KATUOH AMMOHHUS H
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KaTUOHBI METAUIOB (MarHus, Kaublus, amomunus, sxene3a (II) u (I11T1), meau (1),
IIMHKa), TPHUCYTCTBYIOIIHE B BOJHBIX pacTBOpaX HEOPTaHUYECKUX BEIICCTB,;
MoATBEpKAarone aMm(pOTEPHBIC CBOMCTBA OKCHUIOB M TUAPOKCHIOB aTIOMUHHUS, U
IIUHKa (MPU HAJTUYUHA BO3MOXKHOCTH WJIM MIPOBOJUTH BHPTYabHBIC JJAOOpATOPHBIC

paboThl);

12) TPOBOAUTH XMMHUYECKUE SKCICPUMEHTBI: OMBITHI, WILTIOCTPUPYIOIIHE
IPU3HAKU NIPOTEKAHMS PEAKIMI MOHHOTO OOMEHa; OIpeNieJICHUE XapaKTepa Cpe/ibl
B pAacTBOpax KHCIOT W IIEJIOYEH C TMOMOIIBI HWHAUKATOPOB; PEIICHUE
HKCIEPUMEHTAIbHBIX 3aJa4 MO TeMe «ODJEKTPOJIUTHYECKAs JIUCCOLMALINY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, MW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEpHOU KHCIIOTHI; MOJIy4eHHE, COOMpaHne, pacno3HaBaHMEaMMHAaKa,
YIJIEKUCIIOro ra3a U U3y4yeHUE UX CBOWCTB; MCCIEAOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCHUJIOB JTIOMUHHUS U LIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«Baxxnelime HeMeTaJIbl U UX COETUHEHUS», PEIIEHUE SKCIIEPUMEHTAIbHbBIX 3a]a4
no teMe «BaxHele MeTaulbl U UX COSAUHEHMsD (IPU HAJIUYUK BO3MOXKHOCTH
WJIM IPOBOANTH BUPTYaJIbHbIE JJA0OpATOPHBIE PAOOTHI);

13) HabOmOAaTh W OMHUCHIBATH XUMHUYCCKHUE OSKCIIEPHUMEHTHI (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB): ONBITHI, WUIIOCTPUPYIOMIHNE (U3HUECKUE U
XUMHUYECKUX CBOMCTBA rajJOr€HOB M MX COEIMHEHHH (BO3MOXKHO HCHOJb30BAHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHWE C oOpasiamMu XJOpUIOB (TaJOTEeHUIIOB);
O3HAKOMJIEHUE C MOJAEIISIMU KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUXBEIECTB:
METaJUVIOB M HeMeTauioB (rpadura M anmasa), CJIOXKHBIX BEIIECTB (XJopuaa
HATpUs); OTBITHI, WJUTFOCTPUPYIOIIUE 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIIH
OT BO3JCUCTBUS PA3NIMUYHBIX (PAKTOPOB; HCCIACAOBAHUE DIEKTPONPOBOJHOCTH
pPacTBOPOB BEILECTB; ONBITHI, WLIIOCTPUPYIOIIHUE MPOLECC AUCCOUNUALNNA KHUCIOT,
1ies104eit u cosiel (BO3MOXKHO UCIIOJIb30BAaHUE BUACOMATEPUATIOB); 03HAKOMIICHHUE C
oOpa3llaMi METAJJIOB M CIUIABOB; M3YYEHHUE PE3YJIbTATOB KOPPO3UU METAIIIOB,
B3aMMOJIEUCTBHS OKCHJIA KAJIBLIMS C BOJOM, IPOLIECCA TOPEHMSI JKETIE3a B KUCIOPOAE
(BO3MOXXHO  HKCIIOJIb30BAaHUE BHJEOMATEPHUANIOB); OMbBITHI, WIUIIOCTPUPYIOLIKE

IIPUMEPBI  OKUCIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKLMW: TOPEHUE, pPEaKIUU
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pa3oKeHus, COeAMHEHUS; O3HAKOMJIEHHE ¢ 00pa3liaMu Cephbl U €€ COeTMHEHUSIMU;
O3HAKOMJICHHE C (PU3NYECKHMHU CBOMCTBaMHU a30Ta, (ocopa U WX COSAMHEHUI
(BOBMOXKHO HCIIOJIb30BAaHHWE BHJEOMATEpPHANIOB), € oOpa3lamMu YIO0OpEeHHIA;
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHl C MEAbI0; H3YyYeHUE
MoJiesiell KpUCTANIMYEeCKUX PpeIIeTOK anMmasa, rpadura, Moiekyisl ¢yJulepeHa,
MOJICKYJl OPTraHMYECKUX BEIIECTB; O3HAKOMIIEHHME C MPOILECCOM aacopOuu
PACTBOPEHHBIX BEUIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOTa3a;
O3HAKOMJIGHHE C TPOAYKUMEH CHUIUKATHOM MPOMBIIUICHHOCTH;, IPOIECCHI
OKpalIMBaHUs MJIAMEHU KaTHOHAMU METaJJIOB;

14)  wcmonb30BaTH IOJyYCHHBIC XHMHUYECKHE 3HAHUS B Pa3UYHBIX
CUTyalusx: IPUMEHEHHUS BEUIECTB U MATEPHAIIOB B OBITY, CEILCKOM XO3SICTBE, Ha
MIPOM3BOICTBE, B MPOIIECCE PEIICHUS MPAKTUIECKUX 3a7]a4 B TIOBCETHEBHOM KU3HHU,
IpeIyNpexIeHUs ABICHNUN, HAHOCALIUX BPE 3J0OPOBBIO YEJIOBEKA U OKPYXKAIOLIEH
cpene; TPUMEHEHHUS TPOAYKTOB MEpepabOTKH  MPUPOIHBIX  HMCTOYHHUKOB
yIJI€BOJIOPOAOB (Yrojib, MPUPOAHBINA Tra3, HEPTh) B OBITY U MPOMBINIIEHHOCTH;

3HAYCHUA KUPOB, 6€J'IKOB, YIJICBOAOB AJIA OpraHu3Ma 4CJIOBCKA,

10 KJIACC

1)  packpwIBaTh CMBICI OCHOBHBIX XMMHUYCCKHUX ITOHSATHI: KOBaJICHTHAs
MOJIIPHAS CBA3b, KOBAJICHTHAsI HETMOJSPHAS CBA3b, MOHHAS CBA3b, METAJUIMYECKAs
CBSI3b, KAaTHUOH, AHHUOH, DJJIEKTPOJIUT U HEDJIEKTPOIUT, JJIEKTPOJIUTHYECKAS
JTUCCOIMAIIMS, pPEaKUUH HOHHOTO OOMEHa, OKHCIUTENb U BOCCTAaHOBHUTEID,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLHUHU, OKHUCICHUE U BOCCTAaHOBIICHUE,
oOpaTuMble ¥ HEOOpAaTUMBIE PEAKIMH, CKOPOCTh XUMHYECKON peaKIluw,
npeaensHo gomyctumas konuentpanus (1K), wimoctpupoBaTh UX B3aUMOCBSI3h
Y IPUMEHSTH 3TU MOHATHS IPU ONIMCAHUU CBOMCTB BEILIECTB U UX MPEBPAILICHUM;

2)  HUCHOJB30BaTh XUMHYECKYIO CHMBOJHUKY JUIS COCTaBICHHS (HOpMYII
BEILIECTB, MOHHBIX YPABHEHUN M YPABHEHUN OKHUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHnii;

3) PaCKpPbIBATh CYIMHOCTb OKUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
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MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

4)  TPOTHO3MPOBATh CBOMCTBa M3YYCHHBIX KJIACCOB/TPYII BEIICCTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHUSI; BO3MOKHOCTh MTPOTEKAHUS XUMUYECKUX
IPEeBpPAILCHUN B PA3TUYHBIX YCIOBUSX;

5)  NOpPOBOAMTH BBIYKMCICHHSI OTHOCHTEIBHON MOJIEKYIIIPHONH M MOJISIPHOM
MacChl BEIIECTB; C MCIOJb30BAaHUEM MOHSATUN «MaccoBas JOJISI XMMHYECKOTO
AJIIEMEHTa», «MaccoBas J0Jsl pACTBOPEHHOT'O BEIIECTBA B PACTBOPEY; KOJIMYECTBA
BeIlIecTBa, 00bEMa ra3oB;

6) [OpoBOAMTH pacuyeThl IO YPaBHEHUSAM XHUMHYECKHX PEaKIIHi:
KOJINYeCTBa, 00bE€Ma, MAacChl BEIIECTBA IO H3BECTHOMY KOJHUYECTBY, OOBEMY,
Macce peareéHTOB WK MPOJAYKTOB PEAKIIUH;

7)  cnemoBaTh TMpaBWIaM  TOJIB30BAHUS XMMHYECKOW IOCYIAOH U
J1a00paTOPHBIM 000PYAOBAHUEM, a TAK)KE ITpaBUiiaM OOpallieHus C BEIleCTBaMHU B
COOTBETCTBUM C HMHCTPYKIUSMH [0 BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHHIO M COOUpAHUIO Tra3000pa3HBIX BEHIECTB (aMMHaKa U
YIJIEKUCIIOTO Tra3za) (MpU HAJIMYUU BO3MOXXHOCTH WJIM MPOBOJUTH BUPTYaJIbHbBIC
nabopaTopHbIe pabOThI);

8)  npoBOAMTH peakluh, MOATBEPIKIAIONINE KAaYCCTBCHHBIA COCTaB
Pa3JIMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM MTyTEM: XJIOPUI-, HOJUI-, CYTbdaT-
, kKapOoHat-, cuiukar-, ¢hochar-aHuOHbI, TUIPOKCUI-UOHBI, KATHOH aMMOHHUS U
KaTUOHBI METAJUIOB (MarHus, Kayibius, amtomunus, xenesa (I11) u (1), menu (II),
[IMHKA), TPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHWYECKUX BEIIECTB;
noATBepkaarone aMmpoTepHbIE CBOMCTBA OKCUJIOB U THIPOKCHUIOB AJIFOMUHMUS, U
IIMHKA (TIpY HAJIMYUKU BO3MOXKHOCTU WJI MMPOBOAUTH BUPTYaJIbHbIE JTA0OPATOPHBIE
paboThl);

9)  nHalOmogaTh M OMHUCHIBATH XUMHYECKHE SKCIICPUMEHTHI (BO3MOYKHO
UCIIOJIb30BaHUE BUEOMATEPHAJIOB): OIBITHI, WLTIOCTPUPYIOIIUE (HU3UUECKUE U
XUMHUYECKUX CBOMCTBA raJIOT€HOB U UX COCAMHEHUN (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB); O3HAKOMJIGHHE C OOpa3liaMu XJOPUAOB (rajJoTreHHUIOB);
O3HAKOMJIEHUE C MOJENIAMH KpPUCTAJUIMYECKUX PEIIETOK HEOPraHuYEeCKUX
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BEIIECTB: METAJVIOB M HEMETAUIOB (TpaduTa W anmMasa), CIOKHBIX BEIIECTB
(x7mopuma HaATpWA); OMNBITHl, WUTFOCTPUPYIONIME 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON peakmuy OT BO3JACHCTBUSA Pa3IUYHBIX (PAKTOPOB; HCCICIOBAHUE
AJIEKTPOTIPOBOTHOCTH PAaCTBOPOB BEIIECTB; OIBITHI, WILTFOCTPUPYIOIINE TIPOIECC
JUCCOIMAIMN  KHCIIOT, ImejoYeil W cojel (BO3MOXKHO HCIOJBb30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJICHUE C 00pa3liaMy METaJUIOB U CIUIABOB; U3YUCHHE
pPE3yNIbTaTOB KOPPO3WU METaIOB, B3aMMOJCHCTBUS OKCHIA KaJbI[US C BOJOM,
mpolecca TOpPEeHHs JKeje3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPUATIOB); OMBIThI, HWJUIIOCTPUPYIONIUE MPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi: TOpEHWEe, PEeaKIWH pPa3oKCHUs, COCIUHCHUS,
O3HaKOMJIEHHE C oOpa3laMu Cepbl U €€ COCAMHCHHSIMH, O3HAKOMIICHHE C
¢u3nuecKuMu CBOMCTBaMH a30Ta, ¢ochopa U HX COEAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BHACOMATEPHUANIOB), ¢ 00pa3liaMu yJ00peHU; B3auMOJIEHCTBUE
KOHIIEHTPUPOBAHHOMW a30THOM KHUCJIOTBI C MEIbI0; HW3Y4YEHUE MOJeie
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJEKylIbl QyJiepeHa, MOJIEKYI
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHHE C TPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; 03HAKOMIJICHHE C
MPOIYKIIUEH CUITMKATHON MPOMBITINICHHOCTH; TIPOIIECCH OKPAIIMBAHUS TUTAMEHHU
KaTHOHAMH METAJIJIOB,

10) wucnoabp30BaTh IMOJYYCHHBIC XHUMHUCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYaIMsIX: PUMEHEHHUS BEIIECTB U MaTEPHAIOB B OBITY, CEIbCKOM XO3SHCTBE,
Ha TIPOM3BOJICTBE, B MPOIECCE PEIICHUS MPAKTUYECKUX 3aJa4 B TOBCETHEBHOM
KU3HHU, TPEAYNPEKICHUS SBICHUN, HAHOCSIIMX BPEa 3I0POBBIO0 UETIOBEKA U
OKpYXaromel cpeae; MPUMEHEHHS TPOAYKTOB TMepepabOTKH  MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOJIOB (yroib, MPUPOAHBIA Ta3, HedTh) B OBITYy W
MPOMBINIUICHHOCTH; 3HA4YEHUS >KUPOB, OEIKOB, VYTIJEBOJOB JUIsl OpraHu3Ma
YeIIOBEKa;

11) npuUMEHATH OCHOBHBIC ONEpAIlMH MBICIUTCIBHON CATCIBHOCTH JIJIs
M3Y4YEHUS CBOMCTB BEIIECTB M XHWMHUYECKHX PEaKIUi; eCTECTBEHHOHAYYHbIE
METOJbI TIO3HAHMS (B TOM 4YHCIe HAOJIOACHHWE, W3MEPEHHEe, MOJCIMPOBAaHUE,
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AKCIIEPUMEHT (pEasIbHbIN U MBICIEHHBIH );

12)  oxHOI 3HAKOBOW CUCTEMBI B IPYTYIO.
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8 KJIACC

TemaTuuyeckoe NJIAHUPOBAHUE

(2 1 B Heeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPEeMsl)

— BaskKHas1 00J1aCTh|
€CTECTBO3HAHMUSA W
NMPAKTHYECKOMH
nesiTeIbHOCTH

YyeJIOBEKa
(59)

yeJOBEKA. XHMHUS B CHCTEME
HaYK.
MGTOZIBI IIO3HAHUA B XUMHUU.
Tena m BemectBa. du3nueckue CBOMCTBA
BEIICCTB. ArperatHoe COCTOSIHUE
BenecTB. YUCTHIC BEIIESCTBA U CMECH.
CriocoOBbI pa3ieNieHus: CMECEH.
duznueckue XUMHYECKHE

[Tpu3Haku YCIIOBUS

u SABJICHUA.

" POTEKAHUS
XUMHAYECKUX PEAKIIAMN.

3HAKOMCTBO C TIpaBUJIaMu O€30MacHOCTH M
[puéMamu paboTel B XMMHYECKOM
mabopaTopuu.

JleMOHCTpan U

1. JlabopaTopHoe 060pyIOBaHHE.

2. PazjuuHble BUIBI XUMUYCCKON TOCY/IBI.

3. O0pa31iibl BEIeCTB.

4. Crnioco0sl

(punasTpOBaHME,

paszaeneHus cMecel

BBIIIAPUBAHUC,

TemaTudeckuii OcHOBHBIE BHIbI 1€ATEILHOCTH 00y4aI0IIUXCSH
610K, Tema, OcHoBHOE coJep:kaHue
KOJUY€ECTBO
4acoB
Paznen 1. [lepBonayanbHbie xXumuueckue noHssTus (20 q)
Tema 1. Xwumusllpeamer xumuu. Posnb Xxumuu B Ku3HU |[PacKpbIBAaTh CMBICI U3y4acMbIX TOHATUH.

PackpbIBaTh poJIb XUMHMM B IPUPOJAE M >KU3HU YeNlOBEeKa, €€ CBS3b C APYTUMHU
HayKaMH.

Pa3nu4yare yncThIe BEIIECTBA U CMECH; OJIHOPOAHbBIE U HEOJTHOPOAHBIE CMECH.
Paznmuats CI)I/I?,I/I‘-IGCKI/IG U XUMHYCCKHUCEC SIBJICHUA.

OmnpeneasaTh NIPU3HAKK XUMAYECKUX PEAKIIUNA U YCIOBHS UX IPOTEKAHMS.
CaenoBaThb npaBwiiaM [0Jb30BaHUS XUMHUYECKOM NOCYJOH M 1a00paTOpHBIM
000pyIOBaHUEM, a TAaK)Ke MpaBUIaM OOpalleHHs] ¢ XUMHUYECKUMH BEIeCTBaMH B
COOTBETCTBUU C MHCTPYKLIUSAMHU I10 BHIMOJIHEHHUIO TPAKTHUECKUX PadoT.
IInanupoBaTh 1 NPOBOIUTH XMMUYECKHUI SKCIIEPUMEHT 10 U3YUEHUIO U OTIMCAHUIO
(¢u3HYECKUX CBOWCTB BEIIECTB, CIOCOOOB pa3/esIeHUsl CMECEH BEIECTB.

Hcnonb3oBaTh 1TpyU  BHINOJHEHUM y4YeOHBIX 33JaHMM M B IpoIecce
HCCIIEI0BATEIBCKON JESTEIIBHOCTH Hay4HO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJAEpP/KaHMs, CIPaBOYHBIE Marepuaibl, pecypcbl HHTepHeTa.

BeicTpanBaTh pa3BEPHYTHIE IHMCbBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
uHpOpMaLKIO U3 ydeOHUKA M CIIPABOYHBIX MaTepHajoB, IPAMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIN IOHATUMHBIN anmnapar Kypca XUMHH.
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TemaTuueckuii

0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

TACTUIUISILINS, xpomatorpadus).
JlaGopaTopHble M MpaKkTH4ecKkne padoTbl
VlabopamopHvie ONnvIMbL: Onucanue

¢dbuznueckux cBOicTB BemiecTB. Pa3nenenue
CMECH C MOMOIIBI0 MarHuTa. [Ipakxmuueckue
pabomol.

Ne 1. IlpaBuna paboTsl B J1a0OpaToOpuu H
npuémbl  OOpamieHusi ¢ J1a0opaTOpHBIM
000py/IOBaHUEM.

No 2. Pazgenenue cmeceit (Ha mnpumepe

OYHUCTKU MTOBAPEHHON COJIN)

Tema 2. BemecrBa
W XHMHYEeCKHe
peakuuu

(15 q9)

ATOMBI U MOJIEKYJIbl. XUMHUECKHUEITIEMEHTBHI.
3HaKU (CHMBOJIBI) XUMHYECKHX 3JIEMEHTOB.
[Ipocteie  u CJIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE yUEHHUE.
Xumunueckas popmyina. BaneHTHOCTS aTOMOB
XUMHUYECKHUX JIEMEHTOB.3aKOH IIOCTOSHCTBA|
cocraBa BemecTB. OTHOCUTENbHAsT aTOMHAs
Macca. OTHOCHTEIbHAsIMOJIEKYJIIPHAs Macca.
MaccoBasg ol  XMMHMYECKOTO JJIEMEHTa B
coequHeHUU. DU3NYECKHE U XUMHUYECKHE
SBJICHUS.

Xumnueckas peaxuus. [IpuzHaku

158 IIPOTEKAHU  XUMHYECKHX

peakuuil. XUMUYECKUE YPABHECHMUS.

yCIIOBUS

Tunel XUMHUYECKUX peakuuid (COoeTuHEHUs,

I[IpuMeHATh €CTECTBEHHO-HAayUYHbIE METO/bI TI03HAHUS (B TOM uUHncie HaOIoAeHHE,

MOJIETUPOBAHUE, OKCIIEPUMEHT) U  OCHOBHBIE OINEpalyl  MBICIUTEIbHON
NesTeNIbHOCTH (CpaBHEHME, KJIacCU(UKALINS) JUISl U3YyUEHHS BEIIECTB UXUMUYECKUX
peaKLnid.
PackpbIBaTh CMBICII M3y4aeMbIX IOHATUNA M 3aKOHOB U NPUMEHSATH JTU MOHATUSA
[IpU ONMCAHUU CBOMCTB BELIECTB U UX IPEBPALLECHUN.

Pazimyarth Qusnueckue 1 XUMUYECKUE SBICHUS, OOBACHITh UX CYIIHOCTh C TOUKH
3pEHHSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHS.

OmnpeneasaTb IPU3HAKY XUMHYECKUX PEAKIIUM, YCIOBHS UX IPOTEKaAHUSI.
OOBSICHATH CYUIHOCTh (PU3NYECKUX U XMMHYECKUX SBJIEHUH C TOYKU 3pPEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.

KaaccnuumpoBarh XUMHUYECKHE PEAKUU (TIO YUCILY M COCTABY pPEarupyroLUIuX U
00pa3yIoLIUXCsl BEIIECTB).

CocrTaBasaTb GopMyibl OWHAPHBIX BELIECTB IO BAJIEHTHOCTH U ONPEAETATH

BaJICHTHOCTH 110 (hopMyIiaM BEIIeCTB.

pa3IoXKeHHsI, 3aMeIeHrs, OOMeHa). 3akKoH|

PaccTaBisaTh KOO HUIMEHTH B YpaBHEHUSIX XUMUUECKUX PEAKIIUH.
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TemaTudeckuii
0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

COXpaHEHHUs MacChl BEIICCTB.
M. B.
YIEHBIA-IHITUKIIOTICTUCT.

JlomoHOCOB

JlemoHCcTpauMu
dusnyeckue sBICHUS (pacTHpaHuecaxapa B
CTYIIKE, KUIICHUE U KOHJIEHCALUs BOJbI U T.
1.).
XuMuyeckue sBI€HUS (TOpEHHE CBEYH,
pa3ioKeHUe caxapa,B3auMOICHCTBIE CEPHOM
KHCIIOTBI C XJIOPUAOM Oapusi, pasjoKeHHUe
ruapokcuaa  wmemu (1), B3ammopeiicTBue
bKEeJle3a C Cepoil, B3aUMOJICHCTBUE XKelle3a C
pactBopoMm cosiu menu(Il)).

OnbIT, WUTIOCTPUPYIOIINM 3aKOHCOXPaHEHMUSI
MacChl.

JlabopaTopHble H NpaKTHYeCcKHe padoThI
JlabopamopHvlie onbimul:

[Ipumeps! pr3nUecKkux sBICHUN (TJIaBICHHUE
BOCKA, TAsTHHE JIb/1A).

[ Iprmepsl XUMHUYECKHUX
(mpoxanuBaHue MEIHOU

B3alMOJICHCTBUE Meja ¢ KUCI0ToM). Moaenu

SIBJIEHUU
MIPOBOJIOKH,

ATOMOB M MOJIEKYII.

Botuucnenusn

— OTHOCHUTEIBHOM MOJIEKYJIIPHOM MAaccChl
BEUICCTB; MAacCCOBOM JIOJIM XHMHUYECKOIO

CaenoBarh InpaBWwiaM I10JIb30BaHMsSI XMMHYECKOH IOCYyIOM M J1a00paTOpHBIM
000pyJJ0BaHUEM, a TAKXKe MpaBUIaM OOpAIEHHs C BELIECTBAMHU B COOTBETCTBUU C
WHCTPYKLHSAMU IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUECKUX OIBITOB.
Hcnoab30BaTh 1pu  BBINOJHEHMM Y4eOHBIX 3aJaHUd W B IIpoLecce
MCCIIEIOBATENbCKOM IEATEIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY XUMHUUECKOI O
coJiepKaHusl, CIIpaBOYHbIE MaTepHallbl, pecypchl HTEpHETa.

BoicTpanBath pa3sBEPHYTbIE INHCbMEHHBIE M YCTHBIE OTBETHI C ONOPOW HA|
nHGOpMAIHIO U3 y4eOHMKA U CIPABOYHBIX MAaTEPHUAIOB, TPAMOTHO HCIOJIB30BAThH

HSy‘IGHHBIfI MMOHATHHHBIN arrapar Kypca XuMnuunu

3JeMeHTa Mo (GopMyIie CoeIMHEHUs
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TemaTudeckuii
0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

Paznen 2. BaxkHeiimme npeacraBuTe/u Heopranndeckux semects (30 u)

Tema 3. Bo3ayx.
KucJiiopoa.
IlousiTHe 00
OKCHIAX

(5

Bo3nyx — cMech razoB. CocrtaB Bo3ayxa.
Kucinoponr — 21eMeHT H  IIPOCTOE
BELIECTBO. O30 —  amnoTpomnHasg
Momudukanus  kuciaoponga. Haxoskmenue
KHCIIOpOJa B Tpupoae, QU3HYECKUE U
XUMHYECKHE CBOICTBa (peakuuu

OKHCJICHUsI, TOpEHUE). Y CIIOBUS
BO3HUKHOBECHHSI W IIPEKPAIICHHUS TOPCHHS.
[Tonstre 06 okcuaax. CrnocoObl MOTy4YEHUS

KHCIIOpO/Ia B naboparopun "
IIPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
kuciopona. KpyroBopor kuciopoga B

npuposae. TernoBoil >PPexT XUMHUECKON
pEeakIyy, TOHITHE O TEPMOXUMHUYECKOM
ypaBHEHHUH, 9H/I0TEPMHUYECKUX
peakuusx. TormmmBo (HedTh, yroam
MeTaH). 3arpsA3HeHNe BO3yXa, CIIOCOOBI €ro

IIPCAOTBPAILCHHA. Ycunenue MMapHUKOBOT'O

OK30- H

u

b dexra, pazpymieHrne 030HOBOTO CIIOSI.
JleMoHcTpauuu

B3anmogeiictBue docdopa, cepsl U xKee3a ¢
KHCIIOPOJIOM  (BO3MOXKHO — HCITOJIb30BaHUE
BHJICO OIBITOB).

OmnpeneneHue CoaepXaHUsl KHCIOpOJa B
BO3IyX€.
OnbITHI,

JEMOHCTPUPYIOIINE  YCIOBUS

PackpbpIBaTh CMBICI H3Y4aeMbIX IOHATUHA W IPHUMEHATH OTH IIOHATUA IIPU
OIMCAHUU CBOMCTB BELIECTB U UX IIPEBPALLICHUM.

XapakTepu30BaTh (ONKMCHIBATE) COCTaB BO31yXa, (PU3MUYECKHE W XUMHYECKUE
CBOMCTBa KUCJIOPOJA, CIOCOOBI €ro IOJy4YyeHHUs, NPUMEHEHUE M 3HAuyeHUE B
[IPUPOJIE U JKU3HU YEJIOBEKA.

CpaBHHUBATB PEAKLIMY FOPEHUSA U MEIJIEHHOTO OKUCIICHMS.

Cobupatp pubOpHI A5 NOTYYSHUS KUCIOPOAa (BHITECHEHUEM BOJIBI U BO3IyXa).
PacniozHaBaTh ONBITHBIM ITYTEM KUCIOPOL.

Hcnoab30BaTh XMMUYECKYI0 CHUMBOJIMKY JUISL COCTaBJI€HUS (OpPMYJ BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XMMUYECKUX PEAKIUHI C yHaCTHEM KUCIOPOIa.
OOBSACHATH CYIIHOCTh 3KOJIOTMYECKUX MpOOJEeM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/1yXa.

CrnenoBath mnpaBwiaM 0e3omacHON paOoThl B 1a0OpaTOpUU MpPHU HCIOIb30BAHUU
XUMHUYECKOM TOoCyAbl W O00OpYyAOBaHHSA, a TaKXe MpaBuUiaM oOOpalieHus ¢
rOPIOYMMHU BELIECTBAMHU B OBITY.

[[naHpoBaTh M OCYLIECTBIATH HA IPAKTUKE XHUMHYECKHE DKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOACHHUS, IEJIaTh BHIBOJIBI IO pe3yJibTaTaM KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B IpyTIie.

lcnonb30Bath BBITIOJTHEHUH u B

y4eOHBIX  3aJaHui npouecce

Hay4HO-TIOMYJISIPHYIO JUTEPATYpy
XUMHUYECKOTO COJIEpKaHUs, CIPABOYHBIE MaTepralsbl, pecypcel IHTepHeTa.

npu
HCCIIEIOBATEILCKOU NEITENbHOCTHU
BricTpanBaTth pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOHM Ha
nH(pOpMAIMIO U3 YyYeOHUKA U CIPAaBOYHBIX MaTepHAJIOB, TPAMOTHO HCIOJIb30BATh
V3y4YEHHBIN [IOHATUMHBIN anmapaT Kypca XUMHUHU.
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TemaTuueckuii OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
610K, TeMa, OcHoBHOE coJep:kaHue
KOJIHYeCTBO
4acoB
BO3HUKHOBEHHUS UIIPEKPAILIEHUSI TOPCHHUS.
JlabopaTopHble H NpaKTHYecKue padoThl
Vlabopamopuwiti  onvim: O3HaAKOMJICHUE C
o0Opa3amu OKCHJIOB.
[ Ipakmuueckas paboma:
Ne 3. TlomyueHue W COOMPAHUEKHUCIOPOA,
WU3y4EHUE €ro CBOWCTB. Bwluucnenus —
MOJIEKYJISIPHOM Macchl KMCIOpOJa U 030Ha
Ha OCHOBaHUU aTOMHOM  Macchl
XUMHYECKOT0 DJIEMEHTa
Tema 4. Bomopon — 37eMeHT U TPOCTOE BEUIeCTBO. |PaCKpPbIBATH CMBICT H3Y4Ya€MBIX MOHATHH ¥ TMPUMEHATh 3TH MOHATHS TIpU
Bonopon. Haxoxnaenue B mnpupoje, (U3NYECKUE U [ONUMCAaHUM CBOMCTB BEIIECTB U UX MPEBPALLECHUI.

IHonsiTe o
KHCJIOTAX U
cousx (5 u)

XUMUYECKHE  CBOMCTBA (Ha  MpuMepe
B3aUMOJICHCTBUS C HEMETaUla- MH |
OKCHJIaMU METaJlIoB), MIpUMEHEHHUE,

CIOCOOBI TOTyYEHHUSI.

[ToHsITHE O KHCITOTaX U COJIAX.
JleMoHcTpanuu

[lony4yenue, coOupaHue M pacrio3HaBaHHE
BOJIOpOA.
['openue Bogopona.
BzanmoeiicTBre
meau(Il).

BOJOpOAA  OKCHJIOM
JlabopaTopHble U IpaKTH4YecKHe padoThI
Vlabopamopnwiti  onvim: B3aumopeiicTBre
KHCJIOT CMETaJlJIaMHu.

IIpaxmuyeckasapaboma

XapakTepu3oBaTh (ONUCHIBaTh) GU3NYECKHUE U XUMUYECKHE CBOMCTBA BOJOPO/JIA,
CIIOCOOBI €ro MOTY4YEeHHUs], IPUMEHEHHUE.

ColGupats mpubOop IS MOTYyUEHHUS BOJIOPOIA.

Hcnosb30BaTh XMMHUYECKYIO CHUMBOJIMKY JAJISi COCTaBieHUs (OpMyJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIUI C yyaCTHEM BOJIOpOJIA.
CaenoBaTh npaBuiaM 0e30MacHON pabOThl B 1aOOPAaTOPUH MPU UCIIOJIB30BAaHUH
XHUMUYECKOH MOCY bl 1 000PYAO0BaHUs, a TAKXKE MTPaBUIIaM OOpaIeHUs C TOPIOYUMHU
BEIIECTBAMH B OBITY.

[lnanupoBaTh W OCYIIECTBIATH HA TPAKTHKE XHUMHUYECKHE OJKCIIEPHUMEHTHI,
[IPOBOAUTH HAOIOIEHNUS, 1e]aTh BHIBOIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
YuyacTBOBaTh B COBMECTHOM paboTe B rpymrie.
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TemaTuueckuii

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

0JI0K, TeMma,
KOJIMYeCTBO
4acoB
No 4. TlonmyuyeHue W coOMpaHHE BOJOPOJA,
M3y4EHUE €r0 CBOMCTB.
Boviuucnenusn
— MOJIEKYJSIDHOM Macchl BEIECTBA Ha
OCHOBaHMM AaTOMHOW MAacChl XMMHYECKUX
3JIEMEHTOB
Tema 5. KonuuectBo BemectBa. Moab. MonsipHas [PacKpbIBaTh CMbIC M3Y4aeMbIX HNOHATHUH U NPUMEHATH 3TH MOHATHUA, a TAKKE
KosmmyecTBeHHbIe |vacca. 3akoH ABorajipo. MossipHbIii 00BEM [M3YUEHHBIE 3aKOHBI M TEOPUH I PEIICHUS] PAaCYETHBIX 3a/1a4.
OTHOIICHUS B rasos. Pacuérsl o XUMHUYECKUM [BHIYHCIATL MOISPHYHO MAcCy BELIECTB; KOJNMYECTBO BELIECTBA, 00BEM rasa,
ETMHH YPaBHEHUSIM. MaccCy BEIIECTBA;
" JleMoHcTpauus IIpoBoauTh Ppacyérbl 0 YpaBHEHUSAM XUMHYECKHX pEaklIMi: KOJUYECTBa,

OO0pa3ipl BEMIECTB KOJIMYECTBOM 1MOJTb.
\Boiuucnenusn

— 00BEMa, KOJIMYECTBA BEIISCTBaTa3a IIO
€ro M3BECTHOMYKOJIMYECTBY BEUIECTBA WIIH
00BEMY;

— 00BEMOB Ta30B 10 ypaBHEHUIO pEaKIIUN
Ha OCHOBE 3aKOHA OOBEMHEIX OTHOIICHHUMN
rasoB

00BbEMa, MacChl BELIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
VIV TIPOJYKTOB PEAKIUU.

BricTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETBI C ONOpPOM Ha
nH(pOpMalLNIo U3 Y4eOHUKA U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3y4YEHHBIN TOHATUIHBIN arnapar Kypca XUMHUH
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TemaTuueckuii

0JI0K,
KOJIMYEeCTBO
9acoB

TEeMa,

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

Tema 6. Boaa.

PacTBoOpbI.
IlonsaTue
OCHOBAHHAX

(5 )

00

dusnueckre cBoMcTBa BOALL. AHAIW3 U
CHUHTE3 — METO/IbI U3YYCHHS COCTaBa BOJIbI.
XHWMHYECKHE CBOMCTBAa BOJBI (PEAKIUU C
MeTaJlIaMH,

OKCHJIaMU METaJUIOB UHEMETAILIOB).

Cocras OCHOBaHHUH. [lonstue 00
WHIUKATOpax.
Boma kak  pactBopurenb.  PacTtBoOpbl.

PacTBOPHMOCTb BEIIECTB B BOJE.
HacbllieHHble U HEHACHIIEHHBIE PACTBOPHI.
MaccoBast 10JIsIBEIIEeCTBa B pacTBOpE.

Poiib pacTBOpPOB B MpUPOAE U B KHU3HU
yernoBeka. KpyroBopoT BOBI B MPUPOJE.
3arpsizHeHue NpupoaHblx Boa. OxpaHa U
OYHMCTKA IPUPOIHBIX BOI.

JleMoHCcTpanuu
DIEeKTPOITH3 BOJIBI; CHHTE3 BOJBI;
B3anMoielicTBue Boabl cMetamiamu (Na, Ca)

(BO3MO)KHOI/ICHOJ'IB3OBE[HI/IG

BUJIEOMaTEPHAJIOB).

PacTBOopeHne  BemIECTB C  pas3IU4YHOMN
[PaCTBOPUMOCTBIO.

VccnenoBanue  pacTBOpPOB — KHCIOT M
eJI0Ye ¢ MOMOINBK)  MHJHUKATOPOB.

JlabopaTopHble M NPaKTUHYeCKHE PAdOThI
IIpakmuueckas paboma:

Ne 5. IlpuroroBneHue pacTBOPOB C

PackpbiBaTh CMBICJI H3y4Ya€MbIX MOHSATUA M MPUMEHATh 3TH MOHATUA IIPU
OMMCAaHUU CBOMCTB BELLECTB U UX MPEBPALLECHUMN.

XapakTepu3oBath (U3MUECKHE U XMMUYECKHE CBOICTBa BOJBI, €€ pPOJib Kak
[PACTBOPUTEIISI B MPUPOJHBIX MPOLECCaX.

CocTaBiasATh YpaBHEHMSI XUMUUECKUX PEAKLUH C y4aCTUEM BOJbl. IPUPOJHBIX BOJ,
CIIOCOOBI OYMCTKH BOJIbI OT MPUMeECE, MEPBI II0 OXPAHE BOJI OT 3arpsi3HEHUS.
[InanupoBaTh ¥ OCYWIECTBJSITH HAa MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIIOI€HUS, JIe]aTh BBIBO/IBI 10 pe3yJIbTaTaM IKCIIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30macHoi paboThl B 1TaOOPATOPUH MPHU HCIIOIH30BAHUH
XUMHYECKON TIOCYIbI U 000PYIOBaHHUS.

IIpoBOAMTH BBIUKCIEHUSI C IPUMEHEHHEM IOHSATHS «MaccoBasi J0Ji1 BEIIECTBA B

[pacTBope».
Hcnoab30BaTh IpU  BBHINOJIHEHUM Y4eOHBIX 3aJaHMM M B mpolecce
1CCIIEI0BATEIbCKON JEeSTENbHOCTH HAy4YHO-MIOMYJISIPHYIO JIUTEpaTypy

XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHbIE MaTEpHUalIbl, pecypcsl IHTepHETA.
BricTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETBI C ONOpPOM Ha
nH(pOpMalNIO0 U3 Y4eOHUKA U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHH.

OO0BSCHATH CYITHOCTb SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHUEM.
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TemaTuueckuii OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
610K, TeMa, OcHoBHOE coJep:kaHue
KOJIHYeCTBO
4acoB
OnpeaeIEHHON MacCOBOU nojeu
PacTBOPEHHOTO BEIIECTBA.
Boviuucnenusn
— C HCIIOJIb30BAHMEM IIOHATHUS «MaccoBas
710J151 BEIIECTBA B PaCTBOPE»
Tema 7. [Knaccudukanus Heoprannyeckux [Kimaccu(puuupoBaTh n3ydaeMble BEILIECTBA 110 COCTABY U CBOMCTBAM.
OcHoBHBIC COEIMHEHU. CocTraBasitb GopMyabl OKCHAOB, KUCIOT, OCHOBaHMH, CONieil U Ha3bIBaTh MX IO
KJIacchl Oxcupsl: COCTaB, KJIacCU(UKaLKS [MEXKTYHAPOIHON HOMEHKIATYpE.
HEOPraHUW4YeCKUX ((OCHOBHbBIE,  KUCJIOTHble, amdoTepHsbie, IIporno3npoBaTh CBOICTBA BEIIECTB Ha OCHOBE OOLIMX XMMHYECKHX CBOWCTB
coeuHeHUI HecoJieo0pasyromue), HOMEHKJIATypa [U3y4YEHHBIX KJIACCOB/TPYII BELIECTB, K KOTOPHIM OHU OTHOCSITCSI.
(11 9) (MeXayHapoHas U TPUBUAJIbHAS). CocTaBasiTb MOJIEKYJSIpHbIE YPaBHEHUS pEaKUi, HIUTIOCTPUPYIOLINXXUMUYECKHE

[TomyueHne ¥  XUMHYECKHE CBOICTBa
KUCIIOTHBIX, OCHOBHBIX H aM(OTEPHBIX
OKCH/IOB.

OcHOBaHUS: COCTaB, KIaccupuKanus,
HOMCHKJIaTypa (MexXTyHapOHAS u

TpUBHAJIbHASA), (PU3UUECKHE U XUMUYECKUE
CBOICTBa, crnocoObl monyyeHus. Kucnotsr:
COCTaB,

KJaccuuKalus, HOMEHKJIATypa,

CBOWCTBA M CIIOCOOBI MOJYYEHHUS BEIIECTB M3YyYEHHBIX KIJIACCOB/TPYI, a TaKxkKe
[1OJITBEPKTAIOLINX T€HETUYECKYIO B3aUMOCBSA3b MEX/1y HUMHU.

[Ipou3BOANTH BHIYHUCICHHUS 110 YPABHEHUSM XUMHUYECKUX PEaKIUil.
[InanMpoBaTh ¥ OCYIIECTBJSITH HAa MPAKTUKE XMMUYECKHE DSKCIIEPUMEHTHI,
IIPOBOANTH Ha6J'IIOJIGHI/I$[, ACJIaTh BBIBOAKI IO pE3yJibTaTaM 3KCIICPUMCHTA.
CaenoBaTh npasuiiaM 0e30nacHoi paOoThl B 1aOOPATOPUH MPHU HCIIOIb30BAHUH
XUMHAYECKOHN TIOCYBI B 000pYIOBAHHUS.

M cnoan30BaTh BBITIOJIHCHUM  YYEOHBIX 3aJlaHUi ¥ B

npu nporecce
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TemaTudeckuii
0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

du3nyeckue M XHUMHUYECKHE CBOMCTBa,
CHOCcOOBI OTY4YEHUS.

P akTUBHOCTH METAIIIOB.

Conu (cpemHue): HOMEHKIJIATYpa, CIIOCOOBI
[IOJIYYCHMsI, B3aUMOJICHCTBUE  COJIEHM C
MeTaJlJIaMHM, KUCJIOTaMH, ILIeJIoYaMu U
COJISIMU.

['eHeTnyeckass CBsI3b MEXIy KlaccaMu
HEOPraHUYECKUXCOECTUHEHUH.
/lemoHCcTpanmn

O06pa31sl HEOPraHUYECKUX BEIIIECTB
Pa3IUYHbBIX KJIACCOB.

B3anmoneiicteue pacTBopa CepHOU
kuciaotrel ¢ okcugom menu (II). Peaxmus
HEHUTpaIN3al1N.

BeiTeCHEHHE OIHOrO MeTajia IpyruM W3
pacTBOpa COJIN.

JlabopaTopHble M NMpaKkTHYeCKHePadoThI
Jlabopamopnvle onwvimoi. B3aumoneiictBue

KHCIOT ¢ MmetaumaMu.  [lomydenne
HEPACTBOPHUMBIX OCHOBAaHHUU.
B3aumopeiicteue HEPaCTBOPHUMBIX

OCHOBAHMI C KHCIOTAMHU.

Paznoxxenne ruapokcuna meau (II) mpm
HarpeBaHuU.

[Ipaxmuyeckas paboma:

No 6. PemieHne skcnepUMEHTaIbHBIX 337124

MCCIIEIOBATENBCKOM JeSITeNIbHOCTH HAYYHO-MTOMYJISIPHYIO JIUTEepaTypy
XUMHUYECKOT0 COJIEp>KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl MIHTepHEeTa.

BoicTpanBath pa3BEpHYTHIE NHCHbMEHHBIE M YCTHBIE OTBETHl C ONOPOH Ha
nH(OpMaLKI0 U3 Y4eOHUKA U CIPABOYHBIX MATEPUAIOB, TPAMOTHO HCIIOJIb30BATh

M3y4EHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH
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TemaTudeckuii
0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

OcHoBHoOe coepsKkaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

110 TEMEC «OcHOBHEIE

HECOPTaHUYCCKUX CO@ﬂHHCHHﬁ)).

KJIaCChI

Buviuucnenus
— 110 YpaBHEHUSM XUMUYECKUX PEaAKITUI

Paznen 3. llepuoauueckuii 3akon u [lepuoanyeckasi cuctreMa XumMuyeckux 3jiemenToB /1. . MeneieeBa.
CtpoeHue aToM0B. XUMH4YecKasi CBsI3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tema 8.
I[lepuoguyeckuii
3aKOH "
Ilepuoanyeckas
cucreMa
XHMHYECKHX

njemenToB /. U.
MeHaejieeBa.
Crtpoenue atoma

(7 9)

HepBHe IIOIIBITKH K.]'IaCCI/I(bI/IKaI_[I/II/I
XUMUUYECKHUX 3JeMeHTOB. [loHsATHE orpymniax
CXOAHBIX 9JICMCHTOB

(memounble U

[IEJIOYHO3EMENIbHBIE METAJUIbl, TaJOTEHBI,
WHEPTHBIETa3bl).

DNeMEeHTHI, KOTOpbIE 00pa3yroT aM(oTepHbIE
[Tepuoanuecknii

OKCHIBl ¥ THAPOKCHUJIBI.

3aKOH " [Iepuonnueckas cucreMa
XxuMH4YecKuX 3yeMeHToB . 1. Menneneena.
Ilepuonpl, MTOJArPYIIIBL.

Du3nUeCcKuid CMBICT NOpAAKOBOIO HOMEpa

IpYIIIbI,

AIIEMEHTA,HOMEPOB NEPUOAA U TPYIIIIHI.
Ctpoenne aroMoB. CocTaB aTOMHBIX SIAEP.
N3oTombI. DIIEKTPOHBI. Ctpoenue
DJIEKTPOHHBIX 000JI0UEK aTOMOBIIEPBBIX 20
XUMHYECKUX DJIEMEHTOB. llepunonnueckoit
cuctemsl /[. 1. Mennaeneena.

XapakTepucTuka XMMUYECKOT03JIEMEHTA TIO
ero nosoxkeHuro Bllepuonnueckoin cucreme

J1. 1. Menneneena.

PackpbIBaTBh CMBICH IEPUOANYECKOTO 3aKOHA.

I[loHMMAaTh CyIIECTBOBAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX
RJIEMEHTOB (U3MEHEHHE PaJInyCOB ATOMOB U 3JIEKTPOOTPULIATEIBHOCTH )

1 UX COCIUHEHUIN OT ITOJIOKEHUS B IIEPUOJUYECKON CHCTEME M CTPOCHMs aTOMA.
YcTaHaBJIMBATh CBSI3b MEXK/Y IIOJI0)KEHUEM DJIEMEHTA B IIEPUOJUYECKON CUCTEME
1 CTPOEHHEM ero atoMa (cocTaB W 3apsal A1apa, oOliee 4Yuciao 3JIEKTPOHOB U
pacnpesiesieHre X M0 3JIEKTPOHHBIM CII0SM).

IIporuo3upoBaTh XapakTep U3MEHEHHs CBOMCTB DJIEMEHTOB U UX COCIMHEHUM 110
rpymnmnaM u nepuonaMm [lepuoandeckoit CUCTEMBI.

XapakTepu3oBaTh XMMHWYECKUE DJIEMEHTHl IEPBBIX TPEX IIEPUOMAOB, Kaius,
KaJbLUs 110 UX nosiokeHuto B [leprnonnueckon cucreme 1. 1. Menaeneesa.
CaenoBath npaBuiiaM 0e3onacHoi pa®oThl B JIaOOpaTOPUM MPHU HCIIOIb30BAHUU
XUMHYECKON TIOCYIbl U 000PYOBAHHUS.

BruicTpauBaTh pa3BEPHYTHIE NHCbBMEHHBIE M YCTHBIE OTBETHI C OINOpPOM Ha
nH(pOpMaIHIO U3 y4yeOHUKA U CIIPABOYHBIX MaTepHajoB, TPAMOTHO HCIIOJIb30BaTh
3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHH.

Hcnoab30BaTh IpU  BHINOJIHEHUM Y4EOHBIX 3aJaHMi TEKCThl y4yeOHHKa,
cnpaBoyHble Matepuaisl ([lepuoanueckyto cucremy xuMmudeckux snnemenTos /1. U.
MenpeneeBa, TaONMIly pacTBOPUMOCTH KHUCIIOT, OCHOBaHHMH U cojeil B Boje,
PICKTPOXUMHUYCCKHUH PsT HATPSHKEHUH METAIIOB).
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TemaTuueckuii OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
610K, TeMa, OcHoBHOE coJep:kaHue
KOJIM4€eCTBO
4acoB
3uauenue llepuonmmyeckoro 3akoHa U [Mcmosab30BaTh IpU  BBIIOJHEHWH  y4eOHBIX 3aJaHUi W B Ipolecce
[lepuoanueckoit  cUCTEMBbl  XMMHMYECKHUX [HCCIEI0BATENIbCKON JIEATEIHHOCTH HAyYHO-TIOMYJISIPHYIO TUTEPATYPYXUMHUECKOTO
SJIEMEHTOB ISl pa3BUTHUS HAYKU U IIPAKTUKU. [COACPKAHMSI, CIIPAaBOYHbIE MaTepuaibl, pecypcsl UHTepHeTa
J[. . MenneneeB — y4€HbIM, Menaror u
rpakJIaHUH.
JleMOHCTpaL U
Kopotkonepuognass u JJIMHHONEPHOIHAS
dbopmbl ITepronnueckoi CHCTEMBI
xumMudecknx 3nmeMeHToB /. 1. Menneneena.
O3znakomiieHHe ¢ oOpa3llaMu METauIOB U
HEMETAIJIOB.
JlabopaTopHbIe U NpaKkTHYecKHue padoThI
Jlabopamopuwiii  oneim. B3aumopeiicTBue
TUAPOKCU/IA IIUHKA C PACTBOPAMH KUCIOT U
nies104ein
Tema 9. [2AeKTpOOTPULATENBHOCTD aTOMOB [PacKpbIBaTh CMBICJI N3YYa€MbIX MOHATHMN.
XuMH4ecKas XUMUYECKUX AIIEMEHTOB. OmnpeneassTs BUI XMMUYECKOU CBSI3U B COEAMHEHUU.
CBSI3b. XuMuyeckasi CBsi3b (MOHHasA, KOBaleHTHas |(OnpenesiTb CTENEeHb OKHCIEHUS XWMHUYECKOrOo JJIeMEHTa Mo Qopmyle ero
OKHCINTENBHO-  [TOJISIpHAs UKOBAJICHTHAS! HEMOJSIPHAS). COEIMHECHMUS.
BOCCTaHOBUTEJNb |CTENEHb okucieHus. (OnpeneasTh JJIEMEHT (BEIIECTBO) — OKHUCIUTEIh U DJIEMEHT (BEIIECTBO) —
Hbl€ peaKIuu OKHUCITUTEIbHO-BOCCTAHOBUTEIHH bI€ BOCCTAHOBUTETTb.

(8 1)

peakimu  (OBP). Ilporecchl okucineHuss u

BOCCTAHOBJICHHS. Oxucnurenn u
BOCCTaHOBHUTEIH.

JleMoOHCTpanun
OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeJIBHBIe

PCaKknuu: TOpCHUC, PCAKIHU PA3JIOKCHUA,

O0BACHATH CYITHOCTh MTPOIECCOB OKUCICHUS U BOCCTAHOBJICHUS.
CocTaBJsITh DJICKTPOHHBIA OamaHC ¢ Y4ETOM YHWCIa OTJAHHBIX M TMPUHATHIX
SJIEKTPOHOB.

CocTaBasiTh YpaBHCHUC OKHUCIIMTEIIbHO-BOCCTAHOBUTEIbHOM pCaKknuu.

Vcronp30BaTh MPH BBHITIOJTHEHUH YU€OHBIX 33JJaHUN TEKCThI yUeOHUKA,CIIPaBOYHbIC

MaTepuanabl  (NIEPUOAMYECKYKD CHUCTEMY XuUMU4eckux dsaemeHtos I WM.
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TemaTuueckuii OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
OcHoBHoOe coepsKkaHue

0JI0K, TeMma,
KOJIMYEeCTBO
9acoB

COETMHEHUS MenzeneeBa, TaOJMIy PAacTBOPUMOCTH KHUCJIOT, OCHOBaHHMM M colied B BOJIE,
HIEKTPOXUMUYECKUHN PsJl HAIPSHKEHU METasIOB)
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9 KJIACC

(2 u B HEmemro, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TemaTH4ecKuii 0JIOK,

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI J€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

COEIMHEHUN B
MIOJIO)KEHUEM

KajJdblus U
COOTBCTCTBHUU C

nx
DJIEMEHTOB B NIEPUOTUYECKON
CUCTEME U CTPOCHHEM HX aTOMOB.
Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX
(MeXayHapoaHass W TpUBHAJIbHAs).
CBOMCTBa

BCIIICCTB

XMMHUYECKUE
OTHOCSILLUXCA K Pa3JIMYHbIM KJIaccaM

BCIIECTB,

Heoprannueckux COEIMHEHUH, HUX
reHeTHYeCcKas CBSI3b
HEOPraHUYECKUX

BeliecTB. CTpoeHUE BENIECTBA: BUJIbI
CBSI3H u

XUMHUYECKOU THIIBI

KPUCTALUTMYECKUX pPEUIETOK.

TeMbl, KOJIUY€eCTBO
4acos
Paznen 1. BemecTBo U xumnveckue peakuuu (30 u)

IloBTOpEeHue u ([lepuoguueckuii 3aKOH. [XapaKTepu30BaTh XUMUYECKUE 3JIEMEHTBl IEPBbIX TPEX MEPUOAOB, KAl M
yriayosenue 3Hanuii  Ilepuoanueckas cucTeMa [Kaibluus 1o ux nosioxkeHuto B Ilepmommueckoit cucreme . WM. Menneneesa.
OCHOBHBIX pasnenoB [xumuueckux anemeHtoB [JI.  U. [KnaccupuuupoBaTh 1 Ha3bIBaTh HEOPraHMYECKHUE BEIIECTBA U3YUYEHHBIX KJIaCCOB.
Kypca 8 kiacca MengeneeBa. CrpoeHue aromoB. [ONHUCHIBATH OOLIME XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX KJIACCOB,
(6 v) 3aKOHOMEPHOCTH B W3MEHEHUHU [IOATBEPXKAAaTh CBOWCTBA IMPUMEPAMHU MOJIEKYJISPHBIX YpPaBHEHUH XUMHYECKHX

CBOMCTB XMMHUYECKHUX JJIEMEHTOB [pEaKIIUM.

NEPBBIX TPEX TEPUOMNOB, Kayusd, (OnpeneysiTb BUJ XUMHUECKOHN CBSI3U U TUI KPUCTAIUNINYECKON PEIIETKU BEIIECTBA.

IIporno3upoBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX CTPOEHHUS.
BoicTpanBaTh pa3sBEPHYTHIE IMHMCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nH(pOopMaIKIo U3 yueOHHMKA U CIPABOYHBIX MaTepUaioB, IPaMOTHO HUCIIOJIb30BATh
3y4EHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH.

Ucnoab3oBarh 1pu 3aJaHUii U B

BBIITOJIHEHUHN y‘I€6HI>IX mponecce

Hay4HO-TIOMYJISIPHYIO JUTEPATypy
XUMHUYECKOIO COJIEpKaHUs, CIPABOYHBIE MaTepHalIbl, pecypchbl IHTEpHETA

HCCIIEIOBATEILCKOU eI TEIbHOCTH
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

3aBHCHMOCTb CBOMCTB BEIIECTB OTHX
CTPOCHHSI.
JlemoHCcTpauMu
1. Monenu KPUCTAJUIMYECKUX
PEIETOK HEOPTAHMYECKUX BEIIECTB.
2. Kopotkonepuoanas u
(bopmbI
CHCTEMBI

a1 W

TTMHHOTICPUOTHAS
[lepuoanueckoit
XUMHYECKHX  DIJIEMEHTOB

MeHnneneeBa

Tema 1. OcHoOBHEBIE
3aKOHOMEPHOCTH
XUMUYECKHX PeaKkuuii
(CRY

Knaccudukanus XUMHYECKUX
PEaKIii M0 Pa3JIMYHBIM MPH3HAKAM
(TT0 YMCITy ¥ COCTaBY YYaCTBYIOIINXB
pPEaKIMM BELIECTB, IO TEMJIOBOMY
b dekTy, Mo MU3MEHEHHIO CTereHein
OKHCIICHUSI XMUMHUYECKHUX 3JIE€MEHTOB,
no o0paTMMOCTH, IO  YYaCTHIO
KaTajan3aTopa).

DK30- U 3HJIOTEPMUYECKHE PEAKIINH,
TEPMOXUMHYECKHE YpaBHEHHS.
[loHsiTHE O CKOPOCTHM XWUMHYECKOU
peakiuu. [ToHATHE OTOMOTEHHBIX H
reTeporeHHsIx peakuusx. [lonstue 00
00paTUMBIX u
XUMHUYECKHX peakiusx. Ilonstue o

XUMHUYCCKOM pPAaBHOBCCHUH. q)aKTopBI,

HEOoOpaTHUMBIX

BJIMAIOIIME HA CKOPOCTH XUMHYCCKOM

PackpbiBaTh CMBICJI H3y4aeMbIX IOHATHA W INPUMEHATh ITH IOHATUSA IIPH
OINMCAHUU CBOMCTB BEILECTB U UX IPEBPALLECHUMN.

KaaccupuuupoBars XUMHUYECKHE pPEAKLIMH IO PA3IMYHBIM  IPU3HAKaM.
YcraHaB/IMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKOM PEAKLHUHM OT PA3IUYHBIX
(akTOpoB.

IIporHo3upoBaTs BO3MOXXHOCTH IIPOTEKaHUS XHUMHUYECKUX IPEBPALICHUN B
Pa3JIMYHBIX YCIIOBUSX.

OnpenensaTs oxucnaurenb U BocctaHoBUTenb B OBP.CocTaBisaTh 31€KTPOHHBIN
OasaHC peakLuu.

IIpou3BOAMTH BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMalNo U3 Y4eOHUKA U CIIPABOYHBIX MAaTE€pPHAIOB, TPAMOTHO HCIIOJIb30BaTh
3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHH.

Hcnoab30BaTh IpU  BHINOJIHEHUH  Y4EOHBIX npouecce
HCCIIE0BATENIbCKOU JEeATEIbHOCTH JIUTEpPATypy
XUMHUYECKOIO COIEpKaHUs, CIIPaBOYHbIE MaTEepHUalIbl, pecypchl MHTepHETa

33JaHU U B
Hay4YHO-TIOMYJISIPHYIO
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

PEAKIIMU U TOJIOKEHHE XUMHUYECKOTO
PaBHOBECHS.
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuu  (RJIEKTPOHHBINH  OanaHc
OKHCIITEITbHO-BOCCTAaHOBUTEIBHOM
peaKIInm).

/lemoHCcTpanmn

1. 3aBUCUMOCTb CKOpPOCTH
XUMHYECKON PEaKIMK OT PAa3IMYHBIX
(hakTopoB.

2. BospelictBue karanm3aTopa Ha
CKOPOCTh XUMHUYECKOH PEaKIIHH.

3. Ilpumepbr  HeOOpaTUMBIX U
00paTUMBbIX peakluil.
4. CwMmenienue

XUMHYECKOMN peaKknuu.

PaBHOBECUA

Boiuucnenusn

— KOJIMYECTBA BEIIECTBA, 00bEMA U
MacChl peareHTOB WJIA IIPOJYKTOB I10
YpPaBHEHUSIM XUMHUYECKHX PEaKIUi

Tema 2.
DJIEKTPOTUTHYECKAS
nuccouranmsi.
XuMHYECKHEe peaKkuuu
BpacTBOpax

(16 4)

Teopus 3IEKTPOIUTHIECKOU
UCCOLMALMU.  OJJEKTPOJIIUTBI U
HEAIEKTPOJIUThl. KaTnoHbl, aHMOHBI.
MexaHu3M JIHCCOLMALNY BEUIECTB C
pPa3IMYHBIMM BHMJAMU XHMHUYECKOU
Crenenb

CBSI3H. JICCOIHAIINH.

CunpHbIC U ClIa0ble AIEKTPOJIUTHI.

PaCKpblBaTb CMBICJI HU3Yy4YacCMbIX HOHHTHﬁ, a TaKXE CMBICI TCOPUHU
BHCKTpOHHTHqCCKOﬁ JUCCOoMaIu.

OO0BbACHATD MMPUYUHBI 3JICKTPOIIPOBOAHOCTHU BOJAHBIX paCTBOPOB.

CocTaBiasiTh YpaBHCHHA AUCCOOMUAlIMU KHCIIOT, menoqeﬁ n coneﬁ, IIOJIHBIC H
COKpaIJ_IéHHLIe HWOHHBIC YPAaBHCHUSA XUMHUYCCKUX peaKuHﬁ HOHHOTI'0 OOMEHa.
HJIaHI/IPOBaTI) U OCYHIECCTBJIATHL Ha IPAKTHKE XHMHUYCCKHE OKCIICPUMCHTEI,

IIPOBOAUTH HEL6J'IIOI[CHI/I$I, ACJIaTh BBIBOAKI 110 pE3yJIibTaTaM 3KCIICPUMCHTA.
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

Peakuuu MOHHOTO OOMeEHa, YCIIOBUS
ux nporekanus. loHHbIE ypaBHEHUs

peaKuui.

XUMHYECKHE  CBOMCTBA  KHCJOT,
OCHOBAaHMH M COJIcii B  CBETE
[pe/ICTaBICHUM 00

PICKTPOJIUTUYECKON  JUCCOLMALIIH.
Cpena IToustue o
TUIPOJIU3E COJICH.

KadecTBeHHBIC peaKIIMi HAaKAaTHOHBI

pacTBopa.

Y QaHUOHBI.
JleMoHCcTpau MU
DneKTpuyeckas MIPOBOJMMOCTh

PacTBOPOB  BEILECTB;  JBUKCHHE
VOHOB B JIEKTPUYECKOM II0JIE.
OnbIThI, WUTIOCTPUPYIOLIINE
[IPU3HAKA  TPOTEKAHMsI  pEaKLUl
MOHHOTO  oOMmeHa. OmbITBl MO
OIPEACIIEHUIO CpPEdbl B pacTBOpax
cojeil (xiopuaa HaTpus, KapOoHaTa
HATpUsI, XJIOpUa IUHKA).

JlabopaTropHble W NpPaKTHYECKHE

padoThI
JlabopamopHuwiii onvim:
PeakiimunoHHOT0 oOMeHa B

pacTBOpax JSJICKTPOJIUTOB: cyan)aTa

veaun (II) w ménoun, kapOoHara

CaenoBaTh npaBujaM 0€30MacHON pabOThl B 1aOOPAaTOPUM IIPU UCIIOJIB30BAaHUH
XMMUYECKOH MOCY/bl U 000py10BaHHUS.

IIpou3BOAMTE BHIYUCIICHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpauBaTh pa3BEPHYTHIE INHMCbMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
nHpOpMaIHIO U3 ydeOHUKA U CIIPABOYHBIX MAaTEPHAaOB, TPAMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN alrapaT Kypca XUMHH.

Hcnonb3oBate 1pu y4eOHBIX 3aaHull M B  IpoLecce
1CCIIEI0BATEIbCKON JeSATEIBHOCTH JIUTEpPATypy

XUMHUYCCKOI'O COACPIKaHMsA, CIIPABOYHBIC MaTCPpUAJIbl, PECYPChI I/IHTepHCTa

BBIIIOJTHCHHUH
HAayYHO-IIOITYJIAPHYIO
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

HATPHs U COJSIHOMKUCIIOTHI, peakLus
HENUTpaIu3aluu MEXIY
TUAPOKCUIOM Kallusd U COJISTHOM
KHCIIOTOM.

I Ipakmuueckas paboma:

Ne 1. PermieHueskcriepuMeHTaJIbHBIX
3a1a4 110 TEME.

Boituucnenusn

II0 YPaBHEHHUSAM XUMHUYECKHUX

peakuuii

Pa3nen 2. Hemetanansl u ux coeqnHenus (34 u)

Tema 3. O6masn
XapaKTepPUCTHKA
XMMHYECKHX
J1EMEHTOB VIIA-

rpynnbl. 'anorensi(6 1)

OOmiass xapakTepHCTHUKA TaJIOT€HOB.
OCOOEHHOCTUCTPOEHHUST aTOMOB ITHX
DJIEMCHTOB, XapaKTepHI)IG JUIA HHUX
CTCIICHU OKHCJICHUS. CTpOGHI/Ie 158
CBOMCTBA

¢buznueckue MIPOCTBIX

BEIIECTB — TI'aJIOr€HOB. XMUMHUYECKHE

CBOMCTBA Ha IIpUMepe  XJopa
(B3auMoZI€liCTBUE C  METaJUIaMHU,
HeMeTalJIaMH, LIeJI04aMu ).

XnopoBogopon. CoinsHas KuUCIOTa,
XMMHYECKHE CBOMCTBA, MOJYYEHHE,
[MPUMEHEHHUE. KauecTBeHnnbIe
pPEaKH Ha TralOT€HUUOHBI.

JlelicTBue XxJjopa W XJIOPOBOIOPOAA
Ha OpraHu3M 4YenoBeka. Baxkueiiue

U HX HaX0XIACHHUEC B

XJIOPUJIBI

OO0BsiCHATH 0O0IME 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COEIMHEHMI B IpeJeNax MajblX NIEPUOJO0B U IaBHbIX noarpynn Ileprnoanueckoi
CUCTEMbI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
Xapakrepu3zoBatb (QU3MYECKHME W XHMHUYECKHME CBOMCTBA IPOCTHIX BELIECTB
raJloreHoB (Ha MpHUMEpe XJIOpa) U CIOKHBIX BEIIECTB (XJIOPOBOAOPOA, XJIOpUAa
HATpUsl), CIOCOOBI UX MOJYy4YEHUs, IPUMEHEHUE U 3HAYEHUE B MPHUPOJAE U KU3HU
4EJIOBEKA.

OnpenensiTe raTlOr€eHUANOHBI B PACTBOPE.

IlnanupoBaTh M OCYHIECTBIATh HAa NPAKTHUKE XUMUYECKHE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOIOICHHUS, IEJIaTh BHIBOJIBI IO PE3yJIbTaTaM IKCIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30nacHoi paOoThl B 1JaOOPaTOPUH MPHU HCIIOIb30BAHUH
XUMHYECKON TIOCYAbI U 000PYJOBaHMUS.

BoicTpanBath pa3BEpHYTHIE NHCHbMEHHBIE M YCTHBIE OTBETHl C ONOPOH Ha
nH(OpMaILNo U3 Y4eOHUKA U CIIPABOYHBIX MAaTE€pPHAJIOB, TPAMOTHO HCIIOJIb30BAaTh
3y4YEHHBIN TIOHATUIHBIN alapaTr Kypca XUMHH.

HcnoJsb3oBarb

BBIINTIOJTHCHHU U 3aI[aHI/II\/JI n B

npu yueOHBIX nporecce
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

[IpUPOJIE.
JlemoHCcTpauMu
Buneomarepuanbl: TajoreHbl U UX
COEIUHEHUS.
O06pa3sibl

JlaGopaTopHble ¥ NpaKTHYeCKHe

XJIOPUJIOB.

paboThl Jlabopamophwiii onvim:
Pacmo3HaBaHHEXJIOpU/I-HOHOB.
[ Ipakmuueckas paboma:
Ne 2. [lonyueHue COISTHON KUCIIOTBI,
3y4eHUe €€ CBOMCTB.
\Botuucnenusn
— 0 YpaBHEHUSIM XUMHUYECKUX
peakiuii, ecii OAUH U3 PEareHTOB
JIaH B U30BITKE;
00BEMOB  Ta30B 110
peakuM  Ha  OCHOBE
00BEMHBIX OTHOIIICHUH Ta30B

YpaBHCHHUIO
3aKOHa

MCCIIeIOBATENCKOM JeSITeNIbHOCTH HAYYHO-MIOMYJISIPHYIO JTUTEepaTypy

XUMHYCCKOI'O COACPIKaHMsA, CIIPAaBOYHBIC MAaTCPHUAJIbI, PpECYPCHI I/IHTepHeTa

Tema 4. Oomas
XapaKTepUCTHUKA
XUMHUYECCKUX

JIEMEHTOB VIA-
rpynnsl. Cepa un eé

coequHeHus (8 u)

OOmras xapakTEepUCTHKA SJIEMEHTOB
VIA-rpymisl. OcobennocTu
CTPOCHHUA aTOMOB 3THUX DJJICMCHTOB,
XapaKTepHbIe JUIsI HHUX CTENeHU

OKHCJICHHA. CTpOCHI/IC I/I(l)I/ISI/I‘-ICCKI/IC

CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPOJIa U CEPBI.

AJIJIOTPOTTHBIE MoauUKaITIH
KHCIIOPOJa M cepbl. XUMHUYECKHE

OO0bsICHATH 00IME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 ux COeAMHEHUN ¢ y4ETOM CTPOEHUS MX aTOMOB.
XapakTepu3zoBath (pU3NUYECKHE U XUMHUYECKHE CBOWCTBA IPOCTOrO BEILIECTBA
ceppl U €€ COEOMHEHUH (CepoBONOpPOJA, OKCHIOB CEPbI, CEPHOM KHCIIOTHI,
Cynb(aToB), CIOCOOBI UX MOTYUYECHHUSI, IPUMEHEHUE U 3HAYEHUE B IPUPOJIE HKUZHU
YEIIOBEKaA.

OnpeneassTh HaTUUKE CyNIb(AT-HOHOB B PaCTBOPE.

OOBSACHATH CYHIHOCTBH HKOJIOTMYECKUX MPOOJEM, CBSI3aHHBIX C MepepadOTKOM

COCIMHEHUH CEPBI.
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

cBoiictBa  cepbl.  CepoBonopo,
CTpOCHHUE, ¢busnueckue u
XUMUYecKkre  cBoucTBa.  OKCHIBI

CCPBI KaK NPCACTAaBUTCIIN KHUCJIOTHBIX
OKCHU/IOB. CepHas

¢duznueckue

KHUCJIOTa,

W XMMHYECKHE CBOMCTBA (0OIIHE KaK
Mpe/CTaBUTENs Kilacca KHUCIOT U
crienuduyeckue), MpUMEHECHHE.

XVUMUYECKUE PEaKiuu, JeKallue B
OCHOBE TIPOMBINUICHHOTO CIoco0a
[IOIy4EHUS CepHOU KHUCJIOTBI.
Ammapatbl U TPOTEKAIONINEe B HHUX
(Ha Mepe

CEpPHON  KHUCJIOTHI).

TPOLIECCHI
TIPOM3BOJICTBA
CoJn cepHO# KUCIIOTBI,KaueCTBEHHAS

pu-

peaxius Hacyab(haT-HoH.

HaxoxneHue cepbl U €€ COeAMHEHUI
B MIPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKpPYXKarolehd Ccpensl

COCTUHEHUSIMU  Cepbl  (KUCIIOTHBIE

oKW, 3arpsA3HEHHE BO3IyXa W
BO/I0EMOB), CrocoObl ero
NpeOTBPALICHHUS.
JleMoOHCTpanun

Konnekuuu (BuaeoMaTepuansl): cepa
U €€ COeNMHEHN.

IlnanupoBaTh ¥ OCYIIECTBJISATH HAa IPAKTHUKE XUMUYECKHE DSKCIIEPUMEHTBI,
[IPOBOJIUTH HAOJIOJEHNUS, 1eJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CaenoBaTh npaBujaM 0e30MacHON pabOTHI B 1aOOPAaTOPHH MPU UCTIOJIB30BAHUH
XUMHAYECKOH MOCYBI K 000pyIOBaHHUS.

[Ipon3BOANTH BHIUKCICHUS 10 XUMUUECKUM YPAaBHEHUSIM.
Hcnonb3oBaTh 1pU  BHIIOJHEHUM Y4YEOHBIX 3aJaHMM TEKCTbl yueOHHKA,
crnpaBouyHble MaTepuainsl (Ilepuoauueckyro cucteMy XumMuyeckux 3nemenToB /1. 1.
MeHieneeBa, TaOMUIy pPacTBOPUMOCTH KHCIOT, OCHOBaHMH M cojieil B BOJE,
JIEKTPOXUMUYECKUN PsIJl HAMTPSDKEHUHM METaIlIoB).
Hcnoab30BaTh IpU  BBHINOJIHEHUM Y4eOHBIX 3aJaHMM M B mpolecce
HAy4YHO-IIOMYJISIPHYIO JIUTEpaTypy

XAMHYECKOIO COJIEPKAHUS, CIPAaBOYHbIE MaTepHUabl, pecypcbl IHTepHeTa

HCCIIEIOBATEIbCKOU NESITENbHOCTU
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TemaTndyeckud 0JI0K,

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

TeMbl, KOJIU4€eCTBO
4acoB

OO0yriauBaHue caxapa o/ AeHCTBUEM

KOHIIEHTPUPOBAHHOU cepHOH

KHUCJIOTHI.

JlabopaTopHble W NpaKTHYeCKHUe

padoThI

JlabopamopHvle onvimul:

OOHapyxeHue cynb(}aT-uoHOB.

BzaumoneiicTBue pas0aBiIeHHON

CEPHOM KUCIOTHI C IITHKOM.

Bvtuucnenusn

— 10 YpaBHEHUSIM XUMHUYECKUX
pEeaKuii;
— MacCOBOH JTOJTA BBIXOJa
MPOJTYKTapEaKIInI

Tema 5. Oo6mas |OOmas xapakTepucTHka 37eMeHTOB [(OObSCHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB AJIEMEHTOB
XapaKTepUCTHKA VA-rpynmnbsl. OcoOeHHOCTUCTPOCHUS |V A-TPYITIBI U UX COSAMHEHUN C YIETOM CTPOCHHS UX aTOMOB.
XUMHYECKHX aTOMOB ATUX AIIEMEHTOB, [XapaKkTepu30BaTh (U3NUYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
DJeMeHTOB VA-TPyNnbl. [XapakTepHble Ui HUX CTeNneHu U ochopa M UX COeAMHEHUH (aMMHaka, COoled aMMOHHS, a30THOM KHCIOTHI,
A30T, ¢ochop U MX |OKUCICHHS. HUTpaToB, okcuaa docdopa(V) u dbochopHoi KUCIOTH, GocdaToB), CrIOCOOBI UX

coequnenus (10 u)

A30T, pacrpocTpaHeHHE B MPHUPO/IE,

buznueckue u XUMHYECKHE
cBoiictBa. Kpyrosopor asora B
IPUPOJIE.

AMMHakK, ero  (¢u3nyeckue U

XUMHYECKHE CBOICTBA, MOIyUYEeHUE
U IIPUMCHCHUC. Comn aMMOHUS, HX
buznIeckue

TIOJIYUCHU S, IPUMCHCHHUE U 3HAUYCHUC B IIPUPOAC

1 )KU3HU YCIIOBCKA.

OnpeneasiTh HOHBI aMMOHHUS U (ochaT-HOHBI B pacTBOPE.

OOBACHATH CYIIHOCTH JKOJOTHYECKHX MPOOJIeM, CBSA3aHHBIX C HaXOXKICHHEM
coeuHEHM a3oTa U Gochopa B OKpyxaromiei cpee.

[lnanupoBaTh M OCYHIECTBJISATH Ha MPAKTHKE XHUMHUYECKHE OSKCIIEPHUMEHTHI,
IIPOBOANTH Ha6J'IIO}IeHI/I${, ACJIaTb BBIBOAKGI IO PE3YyJIbTaTaM SKCIICPUMCHTA.
CaenoBaTh npaBuJjaM 0e30macHO pabOTHI B JIAOOPATOPUH TPU HUCIIOIH30BAHUH
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO
9acoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

17} XUMHYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakius
Ha MOHBI AMMOHHS.

A30THas KUCIIOTa, e€ puznyeckue

1 XUMUYECKHE CBOMCTBA (00IIME KaK
NpEeICTaBUTENsl  KJlacca  KHUCIOT U
cnenuduueckue).  Mcnosp3oBaHue
HUTPATOB W COJIed aMMOHHUS B
Ka4eCTBE MHUHEPAIbHBIXYI00PCHU.
XUMHUECKOE 3arps3HEHUE
OKpYKaIOIIEeH Cpelbl COEAUHEHUSIMU
azora (KUCTIOTHBIE TTOXK ]I,
3arps3HEHHE BO31yXa, TOYBBI W
BOZIOEMOB).

docodop, IJIOTPOIIHBIE
Moudukamu dpocdopa,puznueckue
U XUMHUYECKUE CBOMCTBA.

Oxcun dochopa(V) u dochopnas
KHCIIO0Ta, (PU3NYECKUe UXUMHUYECKUE
CBOIicTBa, Noiy4yeHne. KauectBeHHas
peaxiusi HadocpaT-nuOHBI.
Hcnons3oBanue docharos B
Ka4ecTBE MUHEPATBHBIX YIOOpPEHHIA.
3arpsi3HEHUE MPHUPOIHBIX BOJOEMOB
dochatamu.

JleMoOHCTpanun

Konnexkunu: dbochop wum  wmx

XUMHYECKOH TOCyIbl U 000PYIOBaHHUS.
[Ipon3BOANTH BHIUKCICHUS IO XUMHUUECKUM YPAaBHEHUSIM.

Hcnoap30BaTh

OpU  BBINOJIHEHUH YYEOHBIX 3aJaHMi TEKCTHl y4yeOHUKa,

CIIPaBOYHbIE MaTepUabl (IEPUOJIUYECKYIO CUCTEMY XUMUYECKUX 31eMeHTOB . 1.

MeneneeBa, TaOIUIy pPacTBOPUMOCTH KHCIOT, OCHOBAaHMH M COJI€Hl B BOJE,

PIIEKTPOXUMUYECKUH PsiJl HAPSKEHUM METaJIOB).

Hcnoap30BaTh

IIp¥  BLIIIOJIHCHUHA y‘Ie6HBIX 3aJaHUii W B mpouecce

HCCH@HOB&TGHLCKOﬁ ACATCIIbHOCTH HAay4YHO-IIOIIYJIAPHYHO JIATCPATYPy
XUMHUYCCKOI'O COACPIKaHMsA, CIIPABOYHBIC MAaTCPUAJIbI, PECYPChI I/IHTepHeTa
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TemaTndyeckud 0JI0K,

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

TeMbl, KOJIU4€eCTBO
4acoB
COCTUHEHUS. BsaumoneiictBue
KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEJIBIO.
JlabopaTopHble M NPaKTH4YeCKHE
padoThI
Jlabopamophvle onvimul.
1. BsaumoneiictBue coJlei
AMMOHHUS C HIENOYBIO.
2. OsHakomyieHHE C oOpa3lamu
a30THBIX U (HOCHOPHBIX YAOOPEHUI.
[Ipaxmuyeckas paboma:
Ne 3. IlonyueHue aMMuaka,u3y4eHue
€ro CBOMCTB.
Boluucnenusn
— 10 YpPaBHEHUSIM XUMHYECKUX
peaKInit
Tema 6. Ob6mas |Yriepon, aioTpornHeie (O0bICHATHL O0IMEe 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB JJIEMEHTOB
XapaKTepUCTHKA Monudukanuu, pacrpoctpaHeHue B|[VA-Tpynmbl U UX COSTUHEHUH ¢ yIETOM CTPOCHUS UX aTOMOB.
XUMHYECKHX npupone, GpuznuecKue NXuMuIeckre [ XapakTepu3oBaTh pU3nvecKue
3JIEMEHTOB IVA- |[cBoilicTBa. 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB YIJIepoa U KPEMHUS U UX COSAMHEHUI
rpynnsl. Ancopouusi. KpyroBoporyriepoaa B|(OKCHIOB — yIiiepoja, YrOJbHOW KHUCIOTBI, KapOOHATOB, OKCHIA KPEMHHS,

Yriepox U KpeMHUH M
UX COeIMHEeHUs

(10 u)

IPUPOJE.

Oxcuapl yraepoaa, ux Gpu3nyecKuen
XMMHYCCKHE CBOMCTBA, UX JCHCTBUE
Ha >KMBbIE OPTAaHU3MBI, [IOJyYCHHE U
[IPUMEHEHUE. DKOJIOTHYECKHUE

HpO6JI€MBI, CBA3aHHBIC C OKCHIOM

KPEMHUEBON KHCIOTHI, CHUJIMKATOB), CIOCOOBI WX MONy4YEHHS, MpPUMEHEHUEe |
3HAUEHUE B MPUPOJE U KU3HU YETIOBEKa.

OnpeaensiTb KapOOHAT- U CUJIMKAT- HOHBI B paCTBOPE.

OOBSACHATH CYLIHOCTH SKOJOTHMYECKUX MpPOOJIEM, CBA3aHHBIX C HAXOXKICHHEM
YIJIEKHCIIOTO Ta3a B OKpPYJKarollel cpese.

NnrocTpupoBaTh  B3aUMOCBSI3b  HEOPraHMYECKHX COEIMHEHUN yriaepoja H
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO

JacoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

yriepoia (Iv); TUIoTe3a
r100aJbHOTO TOTEIUICHUS KIMMATa;
NapHUKOBBIN 3(PPeKT.

'YronbHas KHCIOTa U €€ COJIH, HX
dusznueckue " XUMHUYECKHEC
CBOMCTBA, IIOJIy4CHHUE U
npuMmeHnenue. KauectBenHas peakuus
Ha KapOOHAT-UOHBI.

Vcnons30BaHne KapOOHATOB B OBITY,
MeUIINHE, MPOMBIIIIEHHOCTH,
CEIIbCKOMXO3SICTBE.

00
OpraHMYECKHX BEIIeCTBaX Kak O
yriaepoja:
OCOOCHHOCTH COCTaBa M CTPOCHHUS.
[TonsiTie O OMOIIOTUYECKH BaXKHBIX
BEII[ECTBAX: Oenkax,
yriaeBojaax. MarepuanbHOE €TUHCTBO

OpPTaHU4YC€CKUX W HCOPraHUYCCKUX

HepBOHa‘-IaJH)HI)IG IIOHATUA

COCTUHEHUSIX

KHUpax,

COCTUHEHUN.

Kpemuuii, ero ¢usnueckue u
XUMHUYECKHE CBOWCTBA, IMOJYYCHHEH
MPUMECHECHHE B DJICKTPOHHKE.

CoenvHEHUsS KpPEMHHUS B MPHPOJIE.
OOmue mpencTaBieHus 00 OKCHIE
kpemuuss (IV) u  kpemHueBoit
CUIINKATEL,

KHUCJIOTC. 150,€

OpPraHUYECKUX BEILECTB.

IIlnanupoBaTh M OCYWIECTBJATH HA IPAKTHUKE XUMUYECKHE DSKCIIEPUMEHTBI,
MPOBOJUTH HAOIIOACHUS, AETaTh BHIBOJBI 10 Pe3yJbTaTaM SKCIIEPUMEHTA.
CaenoBaTh npaBuiiaM 0e30MacHON pabOTHI B 1aOOPAaTOPHH MPU UCIIOJIB30BAHUH
XUMHAYECKOH TOCYBI B 000pYIOBaHHUS.

Hcnonb3oBaTh 1pU  BHIIOJHEHUM Y4YeOHBIX 3aJaHMM TEKCThbl yueOHHKA,
crnpaBouHble Matepuaibl (Ileproguueckyro cucteMy XUMHUYECKUX 3J€MEHTOB /.
V1. MenneneeBa, Tabinily pacTBOPUMOCTH KHCJIOT, OCHOBAaHUI U cojel B BoJeE,
JIEKTPOXUMUYECKUN PsIJl HAMTPSDKEHUHM METaIlIoB).
Hcnoab30BaTh IpU  BBHINOJIHEHUM Y4eOHBIX 3aJaHMM M B mpolecce
HAy4YHO-IIOMYJISIPHYIO JIUTEpaTypy

XAMHYECKOIO COJIEPKAHUS, CIPAaBOYHbIE MaTepHUabl, pecypcbl IHTepHeTa

HCCIIEIOBATEIbCKOU NESITENbHOCTU
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TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO
9acoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

M CIIOJIb30BAHHUEC B 6BITy, MCOUILINHEC,

[IPOMBIIIICHHOCTH. Baxneimme
CTPOUTEIIbHBIE MaTepuabl:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
Kene300eTOoH. [Tpobnembl
0€30I1aCHOTO HCII0JIb30BaHUS

CTPOMUTEIBHBIX MaTepualioB B
[MOBCEIHEBHOM KU3HU.
IemoHcTpannun

Mojenu KpUCTaUTMYECKUX PEelIETOK
anmasa, rpaduTa, MOJIEKYJIbI
dynnepena.

AnicopOriust paCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM.
[IpoTuBoras. Buneomarepuansr:
CUJIMKATHASI IPOMBIIIJIEHHOCTb.
Mopenn MOJEKYJ OpraHMYeCcKHX
BCIIICCTB.

JlabopaTopHble M NpaKTHYeCKHe

padoThI
Vlabopamopmbwiii onvim.
KauecTtBenHas peaxkuus Ha

KapOOHAT-HOH.

[ Ipakmuueckue pabomul:

Ne 4. [lonydyeHue yriaekuciaoro rasa.
KavecTBeHHast peaxius Ha
KapOOHAT-HOH.

58




TemaTndyeckud 0JI0K,
TeMBblI, KOJIHYeCTBO
9acoB

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH

No5. PerieHue sKcCrepuMEHTaTbHbBIX
3azad no teme «Hemeramasry.
\Botuucnenusn

— 10 YpaBHEHUSIM XUMHUYECKUX
peakIuii, €ClIu OJUH M3 PEarcHTOB
TaH B BHJE BOJHOIO pacTBOpa C
N3BECTHON MAacCOBOM JI0JIEN
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10 KJIACC

(2 4 B HEenento, Bcero 68 4, u3 HUX 2 4 — Pe3epBHOE BpEeMS)

TemaTnuecknii
0JI0K, T€MBblI,
KOJIHYECTBO YaCOB

OcHoBHoOe coepKkaHue

OcHOBHBIE BUIbI 1€ATEIbHOCTH 00y4aI0IIUXCSA

Pa3zgen 1. MeTa/JIBI M MIX CO

equnenus (50 u)

Tema 1. O0wmme cBoiicTBA

METaAJJIOB
(10 )

O61mas XapaKTepUCTHUKa
XUMHYCCKAX 9JIEMEHTOB —
METAJUIOB Ha  OCHOBAaHMHM  HX
nonmoxenuss B [lepuomndueckoit

CHCTEME XMMHYECKUX 3JIeMeHTOB /JI.
. MeHienieeBa U CTPOEHUS] aTOMOB.

Crtpoenue METAaJIJIOB.
MeTtamindecKkas CBSI3b u
METATNYECKasl ~ KPUCTAJUTHYECKast

pemérka. DNEeKTPOXUMHUUYECKUH s

HaHpH)KeHI/Iﬁ MCTAJIJIOB.
duznyeckue n XHUMHUYCCKUC
CBOMCTBA MCTAJlJIOB. O6H.II/Ie

CIOCOOBI TOTYyYEHHS] METAJLIOB.
[ToHsITHE O KOPPO3WUU METAJUIOB H
OCHOBHBIE CITOCOOBI

3aIlllUTEl  OT

koppo3uu. CrutaBbl (cTaidb, YYTyH,

TFOPATIOMUHHM, OpoH3a), 170.¢
IPUMEHEHNE B ObITY u
[IPOMBIIIJIEHHOCTH.

JleMoOHCTpanun

O3HakoMJIEeHHE c oOpasamu

PackpbIBaTh CMBIC] M3y4aeMbIX MOHATHH M MPUMEHSATh 3TH TOHATHS IPH
OINHMCaHUU CBOMCTB BEILECTB U UX MPEBPAILECHH.

O0BsICHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB-METAIIJIOB
1 MX COEAMHEHUH ¢ y4ETOM CTPOEHHs UX aTOMOB.

XapakTepu3oBaTb CTPOCHHE METAJJIOB, OOHIMe (QU3UUYECKUE U XMMUYECKHE
CBOWCTBA METAJLIOB.

XapakTepu30BaTh 001111€ CTIOCOOBI [TOJIyYE€HUS METAJIIIOB.

CaenoBarb npasuiiaM 0e3o0macHoi paboThl B 1a00paTOpUU MPH UCIIOIb30BAaHUH
XUMHAYECKOH TIOCYBI B 000pYIOBaHHUS.

[Ipou3BOANTH BEIYHUCICHHS 110 XUMHUUECKUM YPAaBHEHHSIM.

Hcnoab30BaTh TNpU  BBINOJHEHUM Y4YEeOHBIX 33JaHUM TEKCTHl y4eOHHKa,
crnipaBouyHble MaTtepuaisl (Ilepuonuyeckyro cucreMy XUMHUECKUX 3J€MEHTOB /.
1. MenpaeneeBa, TabnMIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMI U coieil B Boje,
JIEKTPOXUMUYECKUH PsIJl HAMTPSDKEHUHM METalIoB).

HMcnosib30BaTh IpU  BBIIOJIHEHHUH 3aJaHUd U B

y4eOHBIX rporecce

Hay4HO-TTONYJISIPHYIO IUTEPATypy
XUMHUYECKOTO COJIEpkKaHNUs, CIIPaBOYHbIE MaTEpHaJIbI, pecypchl IHTepHETa

HCCIIEIOBATEILCKOU NEeITEIbHOCTU
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TemaTnueckuit OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
0JI0K, TeMBl, OcHoBHoOe coep:kaHue

KOJIHY€CTBO 4aCoB

METAJIJIOB u CIUIaBOB, 170.¢
¢usnueckumu cBoiictBamu. Mojenu
KPUCTAJUIMYECKUX pemeToK
METaJIJIOB.

Buneomarepuabl: KOppo3ust
METAJIJIOB.

JlabopaTopHbIe M NpaKTHYeCKHe
padoThI

Jlabopamophule onvimol.
O3HakomiieHHe ¢ oOpasuamu
CIUIAaBOB METAJIJIOB.

3aBUCUMOCTh CKOPOCTH
pEAKIUHM METaJUIa C KUCITOTOMU

OT MPUPO/IbI METAJLIA.

Boiuucnenusn

— 10 YPaBHEHHUSAM XHMHYECKHUX
peakiuii, €Clii OJAMH W3 PEarcHTOB
COJIEP’KUT IIPUMECU

Tema 2. Baxueiimme [[Ilenounsie metannsl. [lonoxxenne BO0BICHATH 001ME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB-METANIOB

MeTaJ/lJIbl u ux [[lepronnaeckon CUCTEMCEB rpynmax U UX COCIUHEHUN ¢ YIETOM CTPOCHUS UX aTOMOB.
cOeIMHEeHUS xumuueckux anemento J[. U.

(40 u) MeHpaeneeBa, CTpPOCHHE aTOMOB. N N
METAIJIOB U WX COEAMHEHUN (OKCHUIOB, THAPOKCHIOB, COJEH), CImocoObl HX
Haxoxxnenue B npupoze.

Orsmueckre W XHMIgeckue [MOLYUCHHS, IPUMEHCHHE U 3HAYCHHUE B IPUPO/IC U JKU3HU YCTIOBEKA.
cBOlicTBa (Ha IIPUMeEpe HATPHS U Pacno3HaBaTh C NMOMOIIBIO KAYECTBEHHBIX PEAKIWNA HMOHBI METAIOB (MarHus,
kanns). OKCHABI M TUAPOKCHABI [AIFOMHUHUS, IMHKA, JKEJIe3a, MEIN).

HaTtpuss U Kanusa. Ilpumenenue |[liaHUpoOBATH M OCYIIECTBJISITH Ha MPAKTHKE XUMHUYCCKHE OKCIIEPUMEHTEHI,

XapaRTemeBaTb (I)I/I3I/I‘-ICCKI/Ie U XHMHYECKHE CBOICTBa IMPOCTBIX BCIICCTB

ICJTOYHBIX  METAJUIOB W UX InpopoauTh HAOIIOCHUS, JCJIaTh BHIBOJIBI IO PE3yJIbTaTaM 3KCIICPUMEHTA.
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TemaTnueckuit
0J10K, TeMbl,
KOJHYECTBO 42COB

OcHoOBHOE coiep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

COeIUHEHUHN.

[IlenoyHO3EMEIIbHEIC  METaJLIbI
MarHuii W KaJIbIIU, CTPOCHHUE
aTOMOB. Ilonoxenue B
[lepuoanyeckou CUCTEME

xuMuueckux oayemento JI. N.
MeHneseena.
Haxo>xnenue B

Ddusnueckue u

mpupoae.
XUMHYECKHE

CaenoBaTh npaBujam 0e30mMacHON pabOTHl B 1aOOPATOPUH MPH UCIOIH30BAHUT
XUMHAYECKOH MOCYBI K 000pyIOBaHHUS.

IIpon3BOANTH BBIUMCIEHUS IO XMMUYECKUM YPAaBHEHUSIM.

BeicTpauBaTth pa3BEPHYTHIE NHMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaIMIO U3 YUeOHHKA U CIIPABOYHBIX MaTepUalloB, IPAMOTHO UCIIOJIb30BaTh
M3y4YEHHBIN OHATUMHBIN anmapaT Kypca XUMMUU.

npu
1CCIIEI0BATEIbCKON

Hcnoabn3oBarhb BBIIIOJTHCHHUH y‘I€6HBIX 3aJJaHUi U B mpouecce

JACATCIIbHOCTH HaYyYHO-IIOITYJIAPHYIO JIATCPATYpPy

XUMHUYCCKOI'O COACPIKAHUS, CIIPABOYHBIC MATCPUAIIbI, PCCYPCHI I/IHTepHCTa
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TemaTnueckuit
0J10K, TeMbl,
KOJHYECTBO 42COB

OcHoOBHOE coiep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

CBOICTBA. Baskneiimue
COCIUHCHHUS Kaiabliusd (OKCH]I,
rugpokcusi, conu). KECTKOCTh
BOJBI U CIIOCOOBI €€ yCTpaHECHHSI.
A TFOMUHUIA. Ilonoxenue B
[ lepuoanueckoit CHCTEME
XUMH4YecKux d3iaeMeHToB . N.
MeHieseeBa, CTpOEHHE aToMa.
Haxoxxaenue B pUpPOJIE.
duzpuyeckue W XUMHYCCKHE
cBoiicTBa. AM(OTEPHBIECBOWCTBA
okcuaa M ruapokcupa. JKemeso.
[lomoxenue B Ilepmoanueckoit
CUCTEME XHMHYECCKUX DJIEMEHTOB
J[. WM. MenneneeBa, cTpoeHUE
atoma. Haxoxnenue B mnpupone.
duzndeckue u XUMHUYCCKUC
cBoiicTBa. OKCHBI, TUIAPOKCUIBI U
conu xenesa (I1) u xxenesza (III).
JleMoHcTpauuu

B3anmoieiicTBue HaTpUst CBOJIOM.
OxkpamnmBanue ITUIAMEHU MOHAMU
HATpUS U KaJlusl.

OkpalnimBaHue IUIaMEHU MOHAMU
KaJIbLITHS.

B3anMoaeiicTBUE OKCHIA
KaJIbIIUS c BOJIOM.
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TemaTnueckuit
0J10K, TeMbl,
KOJHYECTBO 42COB

OcHoOBHOE coiep:KaHue

OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

Buneomarepuaiisl: ropeHue
bKeJle3a B KHUCJIOPOJIE U XJIOPE.
JlaGopaTopHble W TNpaKTHYeCKHe
padoThI

VIabopamopnuwie OnbvIMbL:
O3nakomjieHHME ¢  oOpa3uamMu
AJTFOMUHUS U €r0 CIIaBOB.
AMdoTepHbIe CBOMCTBa
TUIPOKCHIA AITFOMUHUS.
KauecTBeHHBIE peaKIIMU HAWOHBI
pKesesa.
[ Ipaxkmuueckue pabomui.
Ne 6. JKECTKOCTE BOABI U METOIbI
e€ yCTpaHEHUSI.
No 7. Pentenne
PKCIIEPUMEHTAJILHBIX 3aJlad 10
TeMe « MeTallibhy.
Boiuucnienus
— MO0 YPaBHCHUSIM XHMHYCSCKHUX
peaxkuui, eciIu  OIuH U3
peareHTOB JaH B U30BITKE WU
COJICP>)KUTIIPUMECH;
MacCOBOU IOJIHA BBIXOJ1a
IpPOAYKTa peaKIuu

Pa3znen 4. Xumusi u okpy:karomasn cpeaa (6 u)

Tema 3. BemecrBa m
MaTepl/laﬂbl B ZAKNU3HU
JeJI0BeKAa

(6 9)

HOBI)IG MaTepI/IaJ'IBI U TCXHOJIOT M.
Bemectea w = Marepualibl B
MMOBCEIHEBHON >XHU3HU YEJIOBEKA.

XapakTepu3oBaTh poJib XUMHU B Pa3- JUYHBIX cepax AESITeTbHOCTU JIIOJAEH,
OCHOBHBIE BEIIECTBA W MaTEpHUAIbl, NPUMEHSAEMbIE B J>KM3HH COBPEMEHHOIO
YEIIOBEKa.
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TemaTnueckuit OcHoOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
0JI0K, TeMBl, OcHoBHoOe coep:kaHue

KOJIHY€CTBO 4aCoB

XHUMUS U 300POBBE. OO0BbSICHATH YCIIOBUSI 0E€30MacHOrO HCIHOJB30BAaHUSI BEUIECTB M XHUMHUYECKUX
be3omnacHoe HCITOJIb30BaHUE [pEaKuil B ObITY.

BEILIECTB U XUMHUUECKUXPEAKIINI B AHAJM3UPOBATL M KPUTUYECKH OLEHUBAThb HMHPOPMALUIO O BIUSHUH
OBITY. [IPOMBILIICHHOCTH, CEJIbCKOTO XO35HCTBA, TPAHCIIOPTAa W Jp. HA COCTOSHHUE
[IpuponHbie UCTOYHUKH |OKPYKAIOLIEH CPEBI.

YIJIEBOIOPOIOB (yromb, [¥YMeThb OKa3bIlBaThb NEPBYIO MOMOIb NPU XUMHUYECKHUX O0KOIax U OTPABICHMSX.
OPUPOAHBIN ras, HedTh), [IpuHUMAaTH ydacTue B OOCYXIEHUU MPOOIEM XUMHUYECKOW M HKOJIOTUYECKOU
OPOAYKTHI UX MNEepepaOdOTKH, WX [HAMPABICHHOCTH, BHICKA3bIBATh COOCTBEHHYIO MO3UIIHUIO 10 TPOoOieMe UIlpeiarath
poJib B ObITYy U [BO3MOJKHBIE MIYyTH €€ PEIICHUS

[IPOMBIIIJIEHHOCTH. OcCHOBBI

DKOJIOTMYECKOMN I'PaMOTHOCTH.

XUMHUYECKOE 3arpsI3HEHUE

OKpYy>Karolieu cpeapl (MpeaeabHO
JO0ITyCTHUMasd KOHOCHTpaus
Bemiects — [1/1K).

Ponp xumMum B peHmieHUH
YKOJIOTUYECKUX MPOoOIeM

Oo0o01IEHTE

MPOHMJIEHHOI0 Kypca
(10 gacos)

[Ipu paspaboTke paboyeil mnporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOKHOCTU
MCIIOJIb30BAHUS AJEKTPOHHBIX (IU(PPOBBIX) 00pa30BATENBbHBIX PECYPCOB, SBISIOMIUXCS y4€OHO-METOIUYECKUMU MaTepuaiaMu

(MynbTUMEIUHHBIE TPOTPAMMBI, 3JIEKTPOHHBIE YIEOHUKH U 3a/JaYHUKH, JJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE JaO0OpaTOpuH,
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UTPOBBIE MPOTPAMMBbI, KOJUIEKIIMH LHU(PPOBBIX 00pa30BATEIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU ISl OOYYEHHS M BOCHUTAHHUS
oOyuaroruxcst ¢ HOJIA, npe/icTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIONUMU TUJAKTUYECKUE BO3MOKHOCTHU

UKT, coneprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHMH.
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noAXoAbl K OHEHMBAHUIO IINTAHUPYEMDBIX PE3VYJIBTATOB
OBYYEHHMA

CopnepxkaHue OLEHKH, KPUTEPUH, NPOLEAYPa, COCTAB MHCTPYMEHTapHs
olleHMBaHUs, (hopMa MpeJCTaBICHUS PE3yJIbTaTOB pa3padaThIBACTCS C YUETOM
TUIIOJIOTUYECKUX W HWHAMBUAYAJIBHBIX OCOOEHHOCTEM O0O0ydarommxcs, Hux
MHIUBUTyAJIbHBIX 0COOBIX 00pa30BaTEIbHBIX TOTPEOHOCTEM.

Jlnst  oueHUBaHHMS  JIOCTHKEHHUS TUIAHMPYEMBIX  00pa3oBaTeNbHBIX
pesyapTaroB s ydamuxcs ¢ PAC BaxkHa Takas opraHu3anus oOy4yeHHs,
KOTOpasi MpeayCMaTpUBAET CBsI3b OOYUYEHUS! C JIMYHBIM >KU3HEHHBIM OIBITOM
CaMOr0 y4Yallerocs ¥ pa3BUTHE €ro KU3HEHHON KOMIIETEHIUH JIsl TPEOI0JICHUS
(dbopmanu3ay NOJyYEHHBIX YMEHUW U 3HAHUM.

OoOyuaromuiica ¢ PAC wumeer mpaBo Ha MPOXOXKACHHE TEKYLIEH,
IIPOMEXYTOUYHOM M TOCYAApPCTBEHHONW WMTOTOBOM aTTECTAllMM HE TOJBKO B
obmiei, HO U B uUHBIX dopmax. s obOydaromierocss ¢ PAC 1o MoxeT OBITh
aTTecTalys B WHAWUBUIYAJIbHOM TIOpPSJIKE, B MPHUBBIYHBIX YCIOBUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAaroruyeckoro pabOTHHKA, C HCMOJIb30BAHHEM
Pa3IMYHBIX CIOCOOOB aJanTaluy NpeAbsIBICHUs YUYEOHBIX 3aJJaHUl, C YUYETOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pa3Butus oOyuaroniuxcs ¢ PAC.

[Tpu oLEeHUMBAaHUU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECHEeUnuTh
WHIUBUYAIA3aIUI0 ATATHOCTH OCBOEHUS 00pa30BATENbHBIX PE3YJIbTATOB B
CBSI3M C HEPaBHOMEPHOCTHIO U OCOOEHHOCTAMHU pa3BuUTHUs HKoibHUKa ¢ PAC.
[TockonbKy 3MOLMOHATBHO-BOJIEBOE M JIMYHOCTHOE pPa3BUTHE AyTUYHOTO
IIKOJIbHUKAa  HEPEeIKO  3a/epKMBAETCi 1O CPAaBHEHHIO C  TUIIHAYHO
Pa3BUBAOIIMMHUCS CBEPCTHUKAMH, JIONYCTHMAa OPUEHTALWs Ha JUYHOCTHBIE

pe3yAbTaThl C YUETOM PEAIbHOTO MCUXO0JIOTMYECKOr0 BO3pacTa.

CneunaJjibHble YCJI0BHMSA peaaTu3aluy JUCHUILINHBI
C yderoM 0co0bIX 00pa3oBaTENbHBIX MOTPEOHOCTEN OOy4aIOIIUXCA C

PAC HeoOxonumo:
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- aIanTUpPOBaTh METOAbl MPEACTABICHUS HOBOTO MaTepuaia, CrocoObl
TEKYIIEr0 KOHTPOJIL M PENPE3EHTAUNUN OJIYYEHHBIX 3HAHWUM, TPEAYCMOTPETh
npu  HEOOXOJMMOCTH BO3MOXKHOCTH  BBIMOJHEHHUA YacTU 3aJaHUl ¢
ucrnoias3oBanueM MKT);

- pazpemath obOyuaromumca ¢ PAC uMerh B KauecTBE CIPABOYHOIO
Marepuajia BU3YaJIbHbIE CXEMbl W QJITOPUTMBbI, ONOPHBIE KOHCIIEKTHI,
MOIIIaroBble WHCTPYKIIMH, TOMOTAIOIIME B PEIICHUH MaTeMaTUYECKUX 3aa4 (B
TOM YHCJIE, ¥ BO BpeMs IPOBEPOUYHBIX padoT);

- HCIOJIB30BaTh BO3MOYKHOCTH BHM3yaJIbHOW IOJAECPKKH H3y4aeMoOro
MaTepuana (WUIFOCTpALMK, y4eOHble (DUIBMBI BUPTYaJbHBIE OMbBITHI, CXEMBI,
(bopMyIIbl, TAOJIULIBI U T.11.);

- ONUPATHCS HA MPAKTUUYECKUE U JTaOOpaTOpHbIe pabOThI 1711 YTOUHEHHUSI
TEOPETUYECKUX MOHATUN U NOHUMAHUS XUMHYECKUX MMOHATUN U SBJICHUN;

- JUIsl IEPEHOCA NIOJyYEHHBIX 3HAHUI B PEAIBHYIO KU3Hb PEKOMEHIYETCS
CO3/1aBaTh YCJOBHS Ui OTPAOOTKU MOJTYYEHHBIX HAaBBIKOB BO BHEYPOUHOU U
BHEILIKOJBHOM AESITENIbHOCTU U MOBCEIHEBHON KU3HU C YYaCTHUEM U TTOMOILBIO
poauteneit odydaromerocs ¢ PAC;

- MPU HEJOCTATOYHOU C(HPOPMUPOBAHHOCTU TIPaPOMOTOPHBIX HABBIKOB
MOTYT MCIIOJIb30BaThCS Pa3InyHbIe CIOCOOBI aaNTallud YYEOHBIX MaTepUaioB
U 3aJjaHuil, B TOM 4MCJIE COKpalleHHEe 00beMa MUCHbMEHHBIX 3aJaHuil Mpu
COXpPaHEHUU YPOBHS CIOKHOCTH, BO3MOXKHOCTb BBINOJHEHUSI 3aJaHUN C
ucnoJibzoBanuem cpeacts UKT u T.1.

- nopyuatb odyyatouumcsa ¢ PAC BblloIHEHHE TPOEKTOB, TPE3EHTAIUH,
JOKJIa/I0B Ha TEMbI U3 3TOTO pa3jiesia JJis MOBBIIIEHUS] MOTUBALMU K U3yUYEHHUIO

npeaMera.
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