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OenepanbHas padbouass mporpamma (nainee — IIporpamma) mo mpeamery
«XuMus» aJapecoBaHa OOydYaONIMMCS C HapYUIEHUSIMHU CJIyXa, MOJy4arolnuM
OCHOBHOE o0miee oOpaszoBanue (mo Bapuanty 2.2.2 AOIT OOOQO). Ilporpamma
pazpaboraHa Ha ocHOBe denepanibHOro0 TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOI0 0011ero oopazoBanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHHUCTEPCTBOM tocTUIIMU Poccuiickoi
®eneparuu 05.07.2021 1., per. Homep — 64101) (nanee — ®T'OC O00), a Takxe
MporpaMMbl BOCHUTAaHUS — C YYETOM IUIAHUPYEMBIX PE3YJIbTAaTOB JYXOBHO-
HPABCTBEHHOT'O Pa3BUTHS, BOCIIUTAHUS U COLUATIA3AIMN 00yUYarOIIUXCS.

MNOSCHUTEJIBHAS 3AIINCKA

VYyeOHass OUCHMIUIMHA «XUMHS» UTPaeT BaXKHYIO POJIb B JIMYHOCTHOM U
KOTHUTMBHOM DPa3BUTUU OOYYAIONIUXCS C HAPYHICHUSIMH CJIyXa, COJCUCTBYSI
dbopMUPOBaHUIO B X COZHAHUU XUMHUYECKOW KapTUHBI MUPA, PA3BUTHIO HAYYHOTO
MHUPOBO33PEHUS B 1IEJIOM.

brnarogapst xumudeckoMy 00pa3oBaHUIO Yy OOYUYaIOIIMXCS C HapYIICHUSIMHU
ClIyXa CO3Ja0TCsl OTYETIIMBBIC MPEJICTABICHUS OTHOCHTEIBHO POJIM XUMHUHU IS
pelieHruss MHOTUX TpoOJieM, CTOSAIMMX Tepe]] YEJIOBEUECTBOM: MEIUIIMHCKUX,
AKOJIOTUYECKHUX, TMPOJOBOJBbCTBEHHBIX, CBIPhEBBIX U WHBIX. [IproOpeTaeMbIit
oOyJaromuMucss 00bEM XUMHYECKUX 3HAHMM HEOOXOIUM WM JJIsi OBJIAJCHUSI
COIMATbHBIMU KOMIIETEHIIUSIMHU. DTO B TIOJIHOH MEpe KacaeTcsi OCBOCHUS CIIOCOOOB
0e30macHOro TMOBEJCHUS B TOBCEIHEBHOW >KM3HEHHOW IpaKTHKE, OOOTaIeHus
Ipe/ICTaBIEHUH 0 3J0POBOM 00pa3e KU3HU.

bnarogapss wu3yuyeHUI0 XUMHHM OOydYalollMecs C HapyIIEHUsSMH CiIyxa
3HAKOMSTCS C MaTepUajbHBIM EIUHCTBOM BEIIECTB OKPYXKAIOIIET0 MHUpPaA, C
00yCIIOBIEHHOCTHIO CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, TTO3HABAEMOCTHIO
U TIPElICKa3yeMOCThI0 XMMHYECKUX sBieHH. OBnaneHue (yHIaMEHTAIbHBIMU
3HAHMSIMU TI0 XUMUHU, BKJIIOYAs XMMHUYECKUE TEOPUH, 3aKOHBI, (aKThl, TOHSITHSI,
CUMBOJIMKY W JIp., TO3BOJISIET BbIPAOAThIBaTh y OOYYAIOMIMXCA C HapYyIICHUSAMH
Cllyxa aJleKBaTHbIC TMPEACTABICHUS O COCTaBe BEIIECTB, HX CTPOCHUH,
NPEBpAIEHUsX, UCTIONB30BAaHNHU Ha MpakTuke. KpoMe Toro, Ha OCHOBE 3TUX 3HAHMI
OCO3HAIOT OMACHOCTh, KOTOPYIO MOTY MPEJCTaBIISTh XMMHYECKHE BEIIECTBA U
IIPOLIECCHI.

ConepxaHue Kypca XUMHH SIBIIIETCS BaKHBIM U ISl YCHEIIHOTO OCBOEHUS
MPOrPaMMHOTO MaTepHajia IO JPYrUM YYeOHBIM JUCHIUIUIMHAM €CTECTBEHHO-
HAyYHOTO IMKJIA, JJis TPOJODKCHHs OOyYeHHs B CHCTEME HENpPEepPHIBHOTO
oOpa3oBaHus, [IJs TOATOTOBKM TMOAPACTAIONMIETO TIOKOJEHUS K TPYIOBOM
NEATEIbHOCTH — B CBSI3M CO 3HAYUMOW pOJIBI0O XMMHUHM B HayYHO-TEXHHUYECKOM
Iporpecce, COBPEMEHHOM IIPOU3BOJICTBE, HAYKE.

B nenoM, ieHHOCTHOE 3HaUeHuEe y4eOHOro Kypca «XUMUs 3aKII04YaeTcs B
TOM, YTO OH COJICMCTBYET BOOPYKEHUIO OOYYAIONIUXCS C HAPYIICHUSMHU CIIyXa
Hay4YHbIM METOJIOM TIO3HAHMS, B COOTBETCTBUU C KOTOPBIM MPOUCXOIUT
npuoOpeTeHre OObEKTUBHBIX 3HAHUI 00 OKpPY’KaIOIIEM MHUPE.

VYuebnas nucuuiuinHa «XuMus» ocBaubaeTcsi Ha ypoBHe OOO no BapuaHTy
2.2.2 AOII B mposioHrupoBanHbie Cpoku: ¢ 8 1o 10 KIacchl BKIFOUUTEIBHO.
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N3yyenne XuMuu CHOCOOHO BHECTH pelIalouIuil BKJIaa B (pOpMUpPOBAHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOY4YarOIIMXCA C HApPYIICHUSIMHU CIyXa.
OOHOBPEMEHHO C 3TUM JAHHBI Kypc 00J1aJaeT KOPPEKIMOHHO-pa3BUBAIOLIEH U
BOCIIUTATEIIbHOM HAIIPABIECHHOCTHIO.

B cooTrBetcTBHM cO ciennpuKoi 00pazoBaTEIbHO-KOPPEKLIUOHHOM paboThI B
X0/Ie YPOKOB XMMHH MPEyCMaTPUBACTCS IPEAbIBICHNE BEpOATbHBIX UHCTPYKIIUH,
MIOCTAHOBKA CJIOBECHBIX 3a/Jad, MOOYXKJIeHUE OO0ydYaroumxcs K pacCyXICHUSIM
BCIyX, KOMMEHTHUPOBAHUIO BBINOJHAEMBIX JIEUCTBUN (B T.4. MO pe3yJibTaTam
7a00paTOPHBIX OMBITOB). YUMUTENb JOJKEH CO3JaBaTh YCIOBHUS, MPU KOTOPBIX Y
oOy4aromuxcs ¢ HAPYUICHUSIMHU CiiyXa OyJleT BOZHUKATh MOTPEOHOCTh B PEYEBOM
OOLIEHWU B CBSA3U C IUIAHUPOBAHUEM ONBITOB, OOCYXJACHHEM JAEUCTBHS psa
XUMHUYECKHUX 3aKOHOB.

XuMus Kak yyeOHasi JUCIMIUIMHA UMEET BOCIUTATEIbHYIO HAITPABICHHOCTb.
[To3HaBasi cBOMCTBA BELIECTB, 3HAKOMSICh C UX MPEBpAIICHUSIMHU, 00yYaloIIUecs C
HapYLICHUSIMU CJIyXa y4aTcsl MBICIIMTh JJOTHYECKHU, a TOCPECTBOM JTa00OPATOPHBIX
OMBITOB, Yy OOydamIuecss BbIPAOATHIBAIOTCS OTBETCTBEHHOCTh, TPYIOJIIO0HE,
coOpaHHOCTb, HACTOMYMBOCTH, MOTPEOHOCTH JTOBOAWTH HA4aToOE€ JEJ0 0 KOHIA.
BrimosiHsst Te nian uHbIe 3aaHus, 00yJaromecs ¢ HapylIeHUsIMH CIyXa OCO3HAIOT,
4YTO HEOpEKHOE OTHOIIEHHE K paboTe, OTCYTCTBHE COCPEOTOUYECHHOCTH HE TOJIBKO
MPUBOJUT K MOJTYUYCHUIO HEOOBEKTUBHBIX TAHHBIX, HO M MOXKET OBITh OMACHBIM JJIsI
3I0POBBS U KU3HU yesnoBeka. OCylecTBIsAs AESATEIbHOCTD B TPYIIIE, B IOArPYIIIAX,
napax, 00yJaroniecsi ¢ HapyleHUsIMU cllyxa y4aTcsi 0eCKOH(IMKTHBIM criocobam
penieHus MpoOJEMHBIX CUTYalU, CHOPHBIX BOMPOCOB, MPUHSATHUIO HHOTO MHEHUS,
YBaKEHUIO K TOUKE 3PEHUS IPYroro YeIoBeKa.

Ha ypokax XxumMum tremMaTudeckasi U TEpMHUHOJIOTMYECKAs JIEKCUKA TOJIEKUT
IIeJICHANPaBICHHOW OTPabOTKE B CTPYKTYpE CIOBOCOYETAHWN W TMPEIOKEHUHN, a
TAKKe CBA3AHHBIX BBICKA3BIBAHMIA, B T.4. B CBA3H C (JOPMYJIUPOBKOM BEIBOIOB.

VY4eOnbiit penMeT «XuMUs CTPOUTCS HA OCHOBE KOMILIEKCA MPUHIIUIIOB.

Ilpunyun Hayunocmu OTHOCHTCSI K YHCIY OCHOBONoOJIaramomux. B
COOTBETCTBUHM C HUM MPOUCXOJUT YCTAHOBJIEHUE OINPEAEIEHHOIO COOTHOUIEHUS
CONepKaHUSI XMUMHYECKOM HAyKW W XUMHUHM Kak Y4eOHOW JUCIUIUIAHBI.
[IpenbsaBnsgemMblii B XoAe 0Opa30BaTeIbHO-KOPPEKIIMOHHON pPabOThl MaTepual
JIOJKEH OBITh JTOCTOBEPHBIM, paclojiaraTh MOJIMHHBIM HAYYHBIM OOBSICHEHUEM.
Yyurento crneayer o0OecrneyuTh «TpaHChOPMAIMIO» TOHAYYHBIX MPEICTABICHUM
o0Oy4JarommXxcs ¢ HApYIICHWEM CITyXa B Hay4dHbIE MTPEACTaBICHUS. B KOppeKInoHHo-
o0pa3oBaTeIbHOM IIPOLIECCE HE JOMyCKaeTcsl ByJbrapusanus, 4Ype3MepHas
YIOPOIIEHHOCTh MaTepuajga CO CCBHUIKOH Ha OCOOEHHOCTH OO0y4arouuxcs,

! Ha ypokax npoBoautcs cremuanbHash paboTa HaJ MOHMMAHHMEM, NMPUMEHEHHEM B CaMOCTOSTENHHOM peuw,
BOCTIPHSITHEM (CITYXO3PUTENHHO M /WM HAa CIyX C Y4ETOM YPOBHS CIyXOPEUEBOIO PAa3BUTHA OOYUAIOIIMXCS) H
JOCTATOYHO BHSATHBIM M €CTECTBEHHBIM BOCIIPOU3BECHIEM TEMATHIECKOW H TEPMUHOIOTHYECKOHN JIEKCHKH, a TAKKe
JIEKCUKH TI0 OPTAaHM3ALNK YIeOHOH JIeITeNbHOCTH 00ydJaromuXcsl Ha ypoke. YacTh JaHHOTO pedeBOro MaTepHaia,
YK€ 3HaKOMOro OOY4YaloIMMCS, MOXET OTpalaThIBaThCs Ha KOPPEKIHMOHHO-PAa3BHBAIOMIMX Kypcax «PasBurume
BOCHPHSATHS ¥ BOCIIPOM3BECHNS YCTHON PEYM» NMPHU COBMECTHOM IUIAHMPOBAHMH pabOThl yunTeIeM-TIPEIMETHUKOM
1 yuuTeneM-Ae(eKTonoroM (CypAoleaaroroM), pealn3ylonM JaHHbe Kypchl. Ha KOppeKIMOHHO-Pa3BUBAIOIINX
Kypcax y o0ydJaromuxcst 3aKpeIuIsIFOTCS. YMEHUSI BOCTIPHATHSA (CITyXO3pHUTENbHO M /MM Ha CIIyX C YIETOM YPOBHS HX
CIIyXOpEYEBOr0 pa3BUTHS) M JIOCTATOYHO BHITHOIO M E€CTECTBEHHOTO BOCIIPOM3BEICHHS [IaHHOTO PEYEBOTO
MaTepHana.
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0OyCIIOBJICHHBIC HAPYIICHHEM CIyXa. YUYHTEII0 XUMHUHU CIEIYyeT PYKOBOJIUTH
MMO3HABATEILHON JICSITCIBHOCTRIO OOYYAIONIUXCS C HAPYIICHUSIMH CllyXa B
COOTBETCTBHM  C  JIOCTHDKCHUSIMA ~ HAYYHOW  TICUXOJIOTHH,  BKJIFOYAs
cypaorcuxoyoruto. Kpome Toro, B COOTBETCTBHHM C YKa3aHHBIM TPUHITATIOM
clemyeT — 00eCHeunTh  CHUCTEMHOE  HM3JIOKEHHE  yd4eOHOro  Marepuana.
CucTeMaTUHYHOCTh UMEET HEMOCPEACTBEHHYIO CBA3b C JOTUKOW CAMON XUMUUYECKOM
Haykd. Kakaplid d3JeMEHT NpHOOpeTaeMOro 3HAHHS CBS3BIBACTCS C WHBIMH
AIIEMEHTAMH, TIOCJICAYIONIME OMHMPAIOTCS Ha MPEABIAyIue. JTO 00eCreynBaeT
BO3MOXHOCTh OCYIIECTBIISATh IMOATOTOBKY OOYYAIOMINXCS ¢ HAPYIICHUSIMHU CIyXa K
OBJIAJICHUIO HOBBIMH 3JIEMCHTAMHU 3HAHUWH, a TaKKe OOCCIeYrBaTh MPHOOPETCHHE
NPAKTHYCCKUX YMCHHH W HAaBBIKOB, B TOM YHCJIC HCOOXOJIUMBIX B TTOBCEIHEBHOM
YKU3HCHHOH TIPAKTHUKE.

Ilpunyun Oocmynnocmu onpeaensieTcss 00bEMOM ydeOHOro MaTepuaa,
PETYIMPOBAHUE KOTOPOTO OCYIISCTBISETCS B COOTBETCTBHHM C BO3PACTHBIMH M
WHIAVNBUAYATbHBIMH OCOOCHHOCTSIMHM OOYYAIOIIMXCS C HApPYHMICHUSMH CIyXa, UX
CrieIaIbHBIMKA 00pa30BaTEIbHBIMK TOTPEeOHOCTIMH. C y4ETOM JJAHHOTO MPUHITUTIA
JUISL YCTPAHEGHUS TPYAHOCTCH, BO3HUKAMOIIMX Yy OOYYArONIUXCS NPU OCBOCHHUH
TEOPETUYECKOTO MaTepuaa, JOIMyCKAeTCs MOMYJIIPHOE U3JI0KCHHE PsIia CIIOMKHBIX
BOTIPOCOB XMMHUYECKOW HAYKH.

B mporiecce oOydeHHsI XUMUU TIPETyCMATPHBACTCS CIICOBAHUIO NPUHYUNY
obecneyenuss CO3HAMENbHOCMU U AKMUGHOCmY 3a CYET B3aUMHOM N1€ATENbHOCTH
yuutenss u  oOywaromuxcs. Criemyer o00ecrneuyuTh OCO3HAHHE — KaK[bIM
oOy4aroImuMcs ¢ HapyIIEHUsIMU CIIyXa TOTO, 4YTO 32 Kax7oi (hopmysioil BelecTna
CKpBIBaeTcs OoJiblasi MHPOopMalrs OTHOCUTENBHO €T0 COCTaBa, CTPOEHUsI, CBONCTB;
3a KaXIbIM XMMUYECKUM YpaBHEHHEM CTOUT peajbHbIi XMMHUUYECKHM mporecc. B
CBs3M C (OpMaTbHBIM OCBOCHHMEM MPOTPAMMHOIO Marepuaisa IO XHUMHH,
HEJOCTAaTKOM  3pPUTENBHBIX TMPEACTABICHUNH O BEIHIECTBE, OSMU30JIUYECKUM
IpOBeJACHUEM pa0OThl HAJ TEMAaTHUUYECKOW M TEPMHHOJOTHYECKOW JIEKCUKOU
y4eOHOM MUCHUIUIMHBI OOydYaromiyecss ¢ HapylmIeHUSIMH CIyXa MOTYT HEBEpPHO
OCO3HABaTh U «IIPUIYMBIBATh)» CBOICTBA BelecTB. Hampumep, cooOmiaTs 0 TOM, 4TO
JTUTHHN — TBETCA, TAJUTHI — royooH, cepa — cepasi, 6poM u 60p — GapIOBbIEC U T.II.
npouiakTKa ¥ yCTpaHEHHE OMMUOOK TAaKOTO THIA MOXKET ObITh obOecreueHa 3a
C4€T CO3HATEIBHOTO U MOTHBUPOBAHHOT'O OCBOCHHMSI ITPOTPAMMHOTO MaTepHalia mo
xuMuH. OTHUM 13 BaKHBIX (DaKTOPOB peatu3alui yKa3aHHOTO MIPUHITUTIA SBISETCS
oOecrieueHue mpolecca rnepexoja 3HaHul B YOSKICHHsI. DTO UTPAET BAXKHYIO POJIb
MIPY OCBOCHHUH OCHOB XMMUU, UMEET CYIIECTBEHHOE 3HAUYCHHE ISl (DOPMUPOBAHUS
HAy4YHOTO MHUPOBO33peHUsS. bmaromaps OCBOCHHIO TPOrPaMMHOTO MaTepuaia
oOydaromuecs: ¢ HapymeHUsIMH CJIyXa JODKHBI OCO3HATh, YTO YEJIOBEKY JOCTYITHO
VIPaBJICHHE XUMUYECKUMH TIPEBPAIICHUSIMU BEIIECTB, MPEIBUICHUE PE3YIHTATOB
MIPOBOJUMBIX peakiuii. Bce ucnonp3yemble Ha ypoOKax BUBI EATEILHOCTH CIETYET
OpraHW30BBIBATH  TaK  00pa3oM, dYTOOBI  COJAEHCTBOBAaTH  BOCIHUTAHUIO
CaMOCTOSTEITLHOCTH, CTUMYJIUPOBAHHUIO TTO3HABATEILHON M PEUEBON AKTHBHOCTH
oOyJarommxcs ¢ HApyHICHWsIMH  ciyXa. B Xome  IeneHampaBlieHHON
00pa30BaTeIbHO-KOPPEKIIMOHHON pabOThl 00ydaromuecs JOJDKHBI OBJIA/IEBATH
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CIIOCOOHOCTBIO OCO3HABATH 11€J1b, OMPEACIISATh 33JJa4l CBOEH JEATEIbHOCTU U IyTH
WX TOCTHKCHHSI.

Ipunyun naensonocmu B 00y4eHUU XUMUH HaXOJIUT BbIPAKEHUE B CO3aHUU
YCIIOBUM, COJAEHCTBYIOIIMX OBJAQJCHHUIO OOYYaIOIIMMHUCS C HAPYLICHUSIMH CIyXa
OTpe/IeIEHHBIM 3alacoM 00pa30B XUMHUYECKUX OOBEKTOB. HarmsgHOCTh, SIBISACH
HEOTHEMJIEMON YEpPTOM HAyYHOrO I[IO3HAHUSA, OCOOCHHO BakKHAa B CHCTEME
00pa3oBaTeIbHO-KOPPEKIIMOHHONW pPaboThl € OOYYAIOIIMMUCS C HapyIICHUSIMU
ciyxa, JUISI KOTOPBIX 3PUTENIbHBIM KaHajd TMOJy4eHUsT HH(OpMAIUM SBISETCS
OCHOBHBIM. OJHOBPEMEHHO C 3TUM HAIISIIHBIMM MOTYT OBITh HE BCE 3HaHMUs, a
TOJILKO X OTEIbHBIC KOMITIOHEHTBI, KOTOPBIC CBA3aHHBI C YYBCTBCHHBIM TIO3HAHUEM,
0OyCJIOBJIEHBI MPOLECCOM CO3/JaHMs OmpeaeiaeHHbIXx o00pa3oB. OpraHusys u
peanu3yss 00pa30BaTENbHO-KOPPEKLIMOHHYIO padOTy, yYWUTEdb XUMHH JOJKEH
N0OMBATLCA TOTO, YTOOBI CO3/1aBa€Mble y OOYYAIOUIMXCS C HAPYIICHUSIMH CllyXa
npeacTaBieHus W (HOpMUpPyEMbIe TOHSATUS Oa3UpPOBAIUCh HA BOCIPUATHSIX,
MOJIy4aeMbIX B XO7I¢ HAOJIIOJICHUS BEIIECTB, XUMHUYECKUX IPOIECCOB, MU3yYCHUE
KOTOPBIX MPEIYCMOTPEHO MporpamMmoii. OCHOBY HATJISITHOTO OOyYEHUs] XUMHUH Ha
stane ocBoeHrss OOO coCTaBISAIOT CAEAYIONINE MOT0KEHUS

— o0ecreueHre  HEMOCPEJCTBEHHOTO  BOCTIPUSTHS  OOYYaIOMIUMUCS
U3y4aeMbIX BEIIECTB, XUMUUECKUX PEAKIIUM, MPOU3BOICTBEHHBIX MTPOIIECCOB;

— o0OecrieueHrue BOCIPUATHS OOYYAIOUTUMHUCS T10J] PYKOBOJACTBOM YUYHUTES
XUMHHU HE CaMHX SBJICHHM, TE€X WM HMHBIX TNPEIMETOB, a HUX OOpa3HBIX H
CXeMaTUUYeCKUX U300pakeHuii (B Bue Tadmull, cxem, portorpaduii, kapt, MoemneH,
MakeToB M Jp.) W onepupoBanue umu. I[lpu Bocmpustuu 0Opa3HBIX W
CXEMaTUYeCKUX M300pakKeHHI sIBJICHUM, MPEeAMETOB 00yJaroluecs npuoopeTarT
NpEeJICTaBIIEHUsI O HUX CO 3HAYUTENIbHBIM y4acTueM BooOpakeHus. HarmsagHocts B
IIEJIOM OTPa)KaeT OJIHY U3 OCHOBHBIX JIMHUM MpoIriecca 00y4eHUs] XUMUHU B CUCTEME
00pa3oBaTeIbHO-KOPPEKIIMOHHON pabOThI, ONIPEICIIICT OTHOIICHHE 00YyUYarOIIHXCSI
C HApYIICHUSIMU CIIyXa K BOCIPUHIUMAEMBIM O0BEKTaM.

Ilpunyun obecneyenus cesa3u meopuu ¢ npaxkmuxou TPeOyeT peanu3anuu
MOJIMTEXHUYECKOTO MOAX0a Mpy 00y4eHrH XuMuu. O3HaKoMIIeHHE 00YYarOIIIXCs
C B&KHBIMHU TEXHOJOTUUYECKUMH TIPOLIECCAMH HYXKHO OCYIIECTBIISITh Ha 0a3e paHee
OCBOEHHOTO  TeopeTHdyeckoro  marepuana.  (Oco3HaHHE  OOYy4YaIOIINMUCS
CTEXUOMETPHUYECKUX 3aKOHOB, YUEHHUS 00 JHEPTreTUKE W KUHETHUKE XUMHUYECKHX
peaxiuii, OBJIa/ICHUE aJIeKBATHBIMU MPEACTABICHUSAMH O KaTajanu3e U XUMHUYECKOM
paBHOBeCHH 00€CTeurnBar0 BO3MOXHOCTh OCYIIECTBJIATH 3HAKOMCTBO  CO
cnerupukor (HyHKIMOHUPOBAHUS COBPEMEHHBIX IMPOMBIIIICHHBIX MPOU3BOJICTB.
[TpakTHKO-OpUEHTUPOBAHHBIN XapakTep OOYYCHHsS] XUMHH TIO3BOJIIET PACKPHITH
HAyYHBIE OCHOBBI CEIIbCKOXO3SMCTBEHHOTO TMPOM3BOJACTBA. BaXHBIM Takke
SBIIIETCS O3HAKOMJICHHE oOOywarommuxcsi co crnenudukoil mpodeccruoHambHON
JESTENHHOCTH YUEHBIX, MH)KEHEPOB U Pa00YHX, KOTOPHIE 3aHATHI KaK B XUMUYECKOMN
MPOMBITINICHHOCTH, TaK M B CMEXKHBIX OOJACTSAX MPOW3BOACTBA, HAMPUMEpP, B
arpoIpoOMBIIIJIEHHOM KOMIUIeKce. B mpoiiecce ypoKoB XMMHUU 0O0ydyaromuecs: ¢
HApYIICHUSMH CTyXa JOJDKHBI OBJIAJIETh YMEHUSIMHU, CBSI3aHHBIMH C IIPOBEICHUEM
MPOCTEUIITUX XUMUYECKUX OIepanuid (HarpeBaHWe B IJIaMEHU CIUPTOBKH,
pacTBOpeHHE TBEPABIX BEIIECTB, OTCTaWBaHWE, (UIBTpOBaHWUE © Jp.); C
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paclio3HABAaHWEM BEIIECTB HA OCHOBE XAapaKTEPHBIX JUISI HUX KayeCTBEHHBIX
peaKIuil; ¢ TPUTOTOBIEHUEM PAaCTBOPOB PA3JIMYHON KOHLEHTpauu u aAp. OgHo u3
BAKHBIX 3BEHBEB B DPEAIM3allMM CBSI3M TEOPUU C MNPAKTUKOW — pPA3BUTHE Y
oOy4aromMXcs C HapyLIEHUSMH CiIyXa CIIOCOOHOCTH MPOU3BOAUTH MpOCTEHIINE
XUMHYECKUE pACUETHI 10 (OpMYJIaM U YPaBHEHUSAM XUMHUYECKUX PEAKIIHIA.

B cooTrBercTBUM C mpuHyunom passusaioueco 00OyueHus Tpedyercs
oOecreynBaTh CTAHOBIIEHWE IO3HABATENbHBIX CIOCOOHOCTEH O00yYaroumxcs ¢
HapyLICHUSIMU CIlyXd, YIPAaBICHHE TEMIAMHU U COAEPKAHUEM KX XHUMHUYECKOIO
pa3BUTHS 32 CYET COOTBETCTBYIOUIUX BO3IEUCTBUI U COOIOEHUS psijia yciIoBuid. B
YaCTHOCTH, CJIEJIYEeT CTPOUTD MpoLiecc 00y4eHHs] XUMUU Ha MOCUIIBHOM YPOBHE MIPH
OJIHOBPEMEHHOM CTUMYJIUPOBAHUM MBICIUTEIILHON AKTHUBHOCTU OOYyYarouuxcs,
(dopMuUpoBaHUN YyMEHUN OOBSICHATH U MPOTHO3UPOBATH KOHKPETHBIE XUMHUYECKHE
(akTbl, 00Y4eHUH BBIACICHUIO CYTH TEOPETUUYECKUX MOJI0KEeHUN. B nanHo# cBs3u
clelyeT Ha XMMUYECKOM Marepuaie o0ecrnevyrBaTh OBJIAJIEHUE 00YyYalOUUMUCS C
HapylHIeHUSIMUA CciyXa NOpuéMamMu YMCTBEHHBIX JACHCTBUM: aOCTparupoOBaHHEM,
cpaBHeHHeM, 00oOmeHneM. JlaHHble TPUEMBI TMPEACTABISAIOT COOOM CpPEaCTBO
pa3BUTHs U AKTUBHM3AIMU TO3HABATEIBHOM JesTenbHOCTH oOydarommxcs. Kpome
TOTO, K YACITY TAKUX CPEACTB OTHOCSTCSA BUBI IESITENBHOCTH, CBA3aHHBIE!

— C BBIMOJHEHUEM HH(OPMAIMOHHO-IOTUYECKUX YIPAXKHEHUNW U Pa3HbIX
BUJIOB CAMOCTOSITEIBHBIX Pa0OT (C y4eOHUKOM, CIIPAaBOYHON JTUTEPATYPOIA);

— C PpeHIeHHeM M COCTaBJICHHEM 3adad (Mpexie BCEero, HMEIOIINX
NPOU3BOJICTBEHHOE  COZAEp)KaHWE WM  TPeOYIOUX  AKCHEPUMEHTAIBHOTO
MOJITBEPKICHHUS );

— C BBIMOJHEHUEM NIPAKTUYECKUX U JTAOOPATOPHBIX padoT;

— € TOJrOTOBKOM JOKJIaa0B, pedeparoB, ¢ oQOpMIEHHEM MaTepuasoB
AKCKYpPCHU;

— C U3TOTOBJICHUEM HATJISIIHBIX TOCOOUH, CTEHI0B, IPUOOPOB, MOJIEICH.

B uucne TMnoB 3amanuil mpeycMaTpUBaeTCs BBICOKUN YJIEIbHBIN BEC TAKUX,
KOTOpBIE TPEOYIOT AaKTUBHOTO HCITOJIH30BAHUS CIIOBECHOM pedH.

Ipunyun desmenvHocmno20 N00X00a OTPAKAET OCHOBHYIO HANPABIECHHOCTh
COBPEMEHHON CHCTEMBbI 00pa30BaHUsl OOYYaIOLIErocs ¢ HAPYIIEHHBIM CIIyXOM, B
KOTOPOW JESATEeIbHOCTh paccMaTpUBaeTCsl Kak mpoliecc (HOpMUPOBAHUS 3HAHUM,
YMEHMM M HaBBIKOB U Kak YycloBue, oOecredyuBaroliee KOpPpPeKIHMOHHO-
pa3BUBAIOIYIO HAIPaBIEHHOCTh 00pa3zoBaTesbHOro mpouecca. Ocoboe mecto B
peanu3aluMyd  JAHHOTO  INPUHIOMIA  OTBOAUTCA  MPEIAMETHO-IPAKTUYECKOU
NEATENBHOCTH, KOTOpas pacCcMaTpuBaeTCs KaK CpPEeACTBO  KOPPEKIMHM U
KOMIIEHCALIUA BCEX CTOPOH MCUXUKHU O0Y4arolerocs: ¢ HapyLIeHHbIM CIyXOM — B
COOTBETCTBUHM C TICUXOJIOTHYECKOM TEOpPUEH O AECATEIBHOCTHOM JI€TEPMUHALIUU
MICUXHKH.

Ilpunyun eduncmea oOyueHuss XumMuu C pazgumuem CJl08eCHOU pedu U
Hepeuegvlx NCUXUYECKUX npoyeccog OOYCIOBIEH CTPYKTYypOll —HapylleHus,
0COOBIMU 00pa30BaTEIBHBIMU MOTPEOHOCTSIMU OOYYAIOIIUXCA C HAPYIICHUSIMU
ciyxa. B cooTBETCTBUM € 3TUM B X0J1€ YPOKOB TpeOyeTCs YAENISITh BHUMAaHHUE padoTe
HaJI XMMHYECKOM TEPMHHOJIOTUEH, pACIIMPATH 3amac MOJEIEH MU BapUAHTOB
BBICKa3bIBaHUIl, COOTBETCTBYIOIIMX COJAEpKAHUIO ydeOHOro kypca. OBnageHue
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CIIOBECHOM PEYBI0 B XOJI€ YPOKOB XUMHUH SBISAETCS YCIOBHEM JIAJIBHEMUIIETO
M3YUYCHUSI ITOW NUCIUIUIMHBI, a TAaKK€ OCBOCHHSI HIMPOKOTO KpPyra XMMHUYECKUX
TIOHSTUN.

[lenenanpapienHasi paboTa MO Pa3BUTHUIO CIOBECHOW peud (B yCTHOM U
MUCbMEHHOM (popMax), B TOM YHCIIE CIyXO3PUTENBHOIO BOCHPUSTHSI YCTHOU peyH,
pEYeBOro ciiyxa, MPOU3HOCUTENbHON CTOPOHBI peuH (IIPEX/Ie BCEro, TeMaTHueCKOU
Y TEPMUHOJIOTMYECKOM JIEKCUKHN YUEOHON NUCIMIUIMHBI U JIEKCUKH 10 OpraHu3aluu
yueOHOM IeATETEHOCTH) IIPELYCMATPHBAETCS HA KaXKIOM YPOKe?,

B nmporecce ypokoB xumuu TpeOyeTcsi OJHOBPEMEHHO C Pa3BUTHUEM
CJIOBECHOM peur obecrneunBaTh pa3BUTHE Y 00YYaIOIMXCS ¢ HAPYIICHUSIMU CllyXa
JIpYTruX MCUXUYECKUX IMPolleccoB. B yacTHOCTH, MpeycMaTpuBaeTcs pyKOBOICTBO
BHUMaHHEM 00Yy4YalolMXCsl Yepe3 MOCTAaHOBKY M aHAJIU3 YYEOHBIX 3aj1a4, a TaKKe
COCPEIOTOYEHUE W MOJJEpKAHUE BHUMAHMS 3a CYET IPUBJICYEHUS CPEICTB
HATJIITHOCTH, JJOCTYIHBIX IO CTPYKTYpPE M COJAEPKAHUIO CIIOBECHBIX MHCTPYKIIHM.
Pa3Butue mamatu obecneyrBaeTCs MOCPEICTBOM COCTABICHMSI CXEM, aHaln3a
coziep kaHus TabnuIl U ap. Pa3BuTue MbIIICHUS U €ro ornepaiuil ooecrieunBaeTcs
32 CYET YCTAHOBIIEHMSI IOCJIEIOBATEILHOCTH BBIMOJIHEHUS JEUCTBHUM, MPUYUMHHO-
CJIEJICTBEHHBIX CBsi3eil U 1p. B 00pa3oBaTenbHO-KOPPEKIIMOHHON padoTe ciemyeT
C/eNlaTh aKIEeHT Ha Pa3BUTUHU y O0YUYAIOMIMXCS CIIOBECHO-JIOTMYECKOTO MBIIIJICHUS,
0e3 yero HeBO3MOKHO TMOJIHOIEHHO PACCYKIaTh, JAENaTh BBIBOJbI, OCYIIECTBIIATH
BBIJIBKEHHE M TPOBEPKY TUIOTE3. B NaHHOW CBSI3M NMpOrpaMMHBIA MaTepual
JOJKEH M3JIaraTtbCs YUUTENEM SICHO, MOCJENI0BATENIbHO, C BKIFOUEHHEM CHCTEMBI
aprymMeHToB. BakHast posib B pa3BUTUU Y OOYyYaIOMIMXCS C HAPYIICHUSIMHU CIIyXa
CJIOBECHO-JIOTUYECKOTO MBIIUICHUS] TPUHAMIEKUT OOCYKIEHUIO U BBIBEICHHUIO
dbopMys, MOAEIUPOBAHUIO TMPAKTUYECKUX 3a7a4 C T[OMOIIbI0  (QopMyIl,
BBIIIOJIHEHUIO BBIUUCICHUM U JIp.

B coorBercTBUM C npuHyunom uHmeHcu@uKayuu peuesoeo 0OUeHUs.
(KOMMYHHMKAaTUBHOCTH) TpEOYyeTCs CO3/IaHUE HA YPOKaX XUMHUH CUTYalluid PEYEeBOrO
obmenus. Jns storo, kak u Ha sTane HOO, BaxHO NpPaKTUKOBATH pa3IUYHBIC
dbopMbl pabOTBI OOYYAIOMIMXCS: MapaMHu, OpUrajgamMd W Jp., YTO II03BOJISET
OCYIIECTBIISITh KOMMYHUKATHBHOCTh y4€OHOTO MaTepuaia M caMOil OpraHU3aluu
paboThl  HAa  ypOKe,  AaKTHUBU3UPOBATH  TEPMHUHOJIOTHUYECKHUH  CJIOBAaph,
COBEPIIIEHCTBOBATh Y O0YYAIOMIMXCS C HAPYIICHUSIMU CIyXa YMEHHS JOKa3bIBaTh,
paccykaaTh, GOpMYIUPOBATH BHIBOJIbI, U3BIIEKATh M AaHAIM3UPOBATH HHPOPMAITUIO
XHUMHYECKOTO COJAEPIKAHMUS.

«XUMUs» OTHOCUTCS K YUCIY Y4YEOHBIX IUCUUIUIAH, MO KOTOPOH MOKET
OCYLIECTBIISITHCSL BBINOJHEHUE WTOTOBOM WHIMBHAYaJbHOW MPOEKTHON pPadOTHI.
Bre160op TeMbl mMpoeKkTa OCYMIECTBISCTCS ¢ YYETOM JIMYHOCTHBIX MPEANOUYTEHUN |
BO3MOXHOCTEH KaK0ro 00y4aroierocs ¢ HapyleHHbIM CIIyXoM. OTbIT MPOEKTHON

2 Pa6oTa 110 Pa3BUTHIO BOCIIPHATHS M BOCIIPOM3BEIEHHS YCTHOMW PEYr HE JOJDKHA HAPYLIATh €CTECTBEHHOTO XO/Ia
YpOKa, MPOBOAUTCS Ha 3TANax 3aKpervIeHHs W IMOBTOPEHMs ydeOHOro marepuala; B XOJe ypoka oOecrieunBaercs
KOHTPOJIb 32 MPOU3HOIIEHHEM O0Yy4JalomuXcs, OOYXK/IeHHe K BHATHOW M €CTECTBEHHOH peud C MCIOIb30BaHHUEM
TIPUHATBHIX METOJMIECKHX IPHEMOB pabOoTHhI, Ha KAXKI0M ypOKe IperycMaTpuBaeTcs (hoHeTHIecKast 3apsKa, KoTopas
MIpoBOAATCS He Ooinee 3 -5 MUHYT.
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JESATENBHOCTH OYIET IMOJe3eH KaKk B Y4eOHOM Ipoliecce, TaK W B COIHUATLHOM
MIPaKTHKE.

B npomecce o0Opa3zoBatenbHO-KOPPEKIIMOHHONW pabOThl  MOTYT  OBITh
WCITOJIb30BaHbI MU(PPOBBIE TEXHOJOTHU, K KOTOPHIM OTHOCIT HH(GOPMAIMOHHO-
oOpa3oBaTeIbHbIE Cpebl, AIICKTPOHHBIN o0Opa3oBaTeTbHBIN pecypc,
JTUCTAHITMOHHBIE O00pa30BaTCIIbHBIC TEXHOJOTHHU, DJJICKTPOHHOE OOydYeHHE C
TTOMOIIBIO HHTEPHETA U MYJbTUMEIHA.

[TpenmymiecTBamMu UCITIOJTB30BAHUS UQPOBBIX  TEXHOJIOTUH B
00pa3oBaTeIbHO-PEAOMIIUTAIIMIOHHOM ~ TIpPOLIECCe  SIBIISAIOTCS  JIOCTYIHOCT,
BApUATHBHOCTh, HATJIAJHOCTh OOY4YeHHWs, OOpaTHas CBs3b YUHUTEIS C
00y4JaroIIMMHCS, TOCTPOCHUE WHAWBUAYATLHON TPACKTOPHHM M3Y4YCHUsS y4eOHOTO
MaTtepuania, oOy4eHHe ¢ NMPUMEHCHUEM HWHTCIICKTYAIbHBIX CHUCTEM IOICPKKH
(nns aganTanuy yueOHOro Marepuaia K 0ocoObiM 00pa3oBaTeIbHBIM MOTPEOHOCTAM
oOyuvaromuxcs). Opranuzanus oOydeHUs Ha OCHOBE IU(PPOBBIX TEXHOJOTHI
MO3BOJIICT AKTHBU3UPOBATH KOMIICHCATOPHBIC MEXaHHU3MbI  O0YyYaronIuxcs,
OCYIIECTBIIATh  00pa3oBaTeNbHO-PECAOMIUTAIIMOHHBI  TPOIIECC HAa  OCHOBE
MOJIMCEHCOPHOTO TOIX0/1a K IIPEOI0JICHUI0 BTOPUYHBIX HAPYIIICHUI B Pa3BUTHH.

[{upoBbIC TEXHOJOTHH MOTYT MCIIOJIL30BAThCS B PA3IUYHBIX BapHaIlHsIX: B
BUJIC MYJIbTUMEIUINHBIX MMPE3CHTAINH, KaK YICOHHK ¥ paboyast TETpaJib, B KAUECTBE
CJIOBapsi WM CIIPAaBOYHHMKA C YYCOHBIMU BHUACO(DHIEMAMH, KaK TPCHAKEP IS
3aKperIeHrs HOBbIX 3HAHUM WM B BUJI€ MPAKTHUYECKOTO MOCOOMUS.

Nudopmarmonno-obpazoBarenbHas cpeia 00pa3oBaTeIbHOIO YUPEKICHUS,
OpraHu30BaHHasg C  MCIOJb30BaHUEM  IUGPOBBIX  TEXHOJOTHUH,  JTOJDKHA
o0ecreynBaTh:

— MH(QOPMAIIMOHHO-METOANYECKYIO MOAEP>KKY 00pa30BaTEIHLHOTO Mpoliecca
¢ y4€TOM 0COOBIX 00pa30BaTEIbHBIX MTOTPEOHOCTEH 00YUarOIIMXCS ¢ HAPYIIEHUEM
CIIyXa;

— IUTAaHMpOBaHWE O0Opa30BATENBHOTO TIpollecca M €ro  PecypcHOro
obecrieueHus1 B COOTBETCTBHH C PefepaibHBIMU TPEOOBAHUSIMU OCHOBHOTO OOIIIETO
oOpa3zoBaHus;

— MOHUTOPUHT # (UKCAIMI0 XOAa U Pe3yJabTaTOB 00pPa30oBATEIBHOTO
mporiecca JUIsl  OTCICKHMBAHUS JUHAMUKA YCBOCHHS Yy4yeOHOro Marepuaia
0Oy4JaromMMHCs C HApYIICHHEM CIIyXa;

— y4€T CaHUTAPHO-IIUJIEMHUOJIOTHYECKUX TpeOOBaHUN mpu OOyYCHHUH
IIKOJIBHUKOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbsI (C HapyIICHUSIMHU
ciyxa);

— COBPEMEHHBIE MPOIIETYPhl CO3/IaHus, TTOMCKa, cOOpa, aHan3a, 00padOTKH,
XpaHEHUS U MPEACTABICHUS HHPOPMAIINH;

— JUCTAaHIIMOHHOE B3aMMOJICHCTBHE BCEX YYACTHHKOB 0Opa30BaTEIHLHOTO
npoiecca (0OydaromMXcsi C HapylIeHHWEM CciyXa, UX poauTeneld (3aKOHHBIX
MpeACTaBUTENCH), MeNarornueckux paOOTHUKOB, OPraHOB yIpaBieHUs B cdepe
o0Opa3zoBaHusi, OOIIECTBEHHOCTH), B TOM YHCJI€ MPU peai3aluu JTUCTAHIIMOHHOTO
00pa3oBaHUsI.
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B pesynbrarte MCHOIB30BaHMS LU(PPOBBIX TEXHOJOTUUA B 00pa30BaTEIbHOM
npouecce y oOydaroluxcsi ¢ HapylleHHEM ciiyxa (OpMHUPYIOTCS 4YETbIpe BHIA
1M(pPOBOIl KOMIETEHTHOCTHU

MH(OPMAIIMOHHAST W MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTath ¢
pa3HbIMU U(GPOBBIMU pECypcaMu),

KOMMYHHUKaTHUBHAs (CIOCOOHOCTh B3aMMOJIEHCTBOBATH MTOCPEICTBOM OJIOTOB,
(dopymoB, 4aToB u Ap.),

TEeXHUYECKas: (CIOCOOHOCTh HCIIOJIB30BATh TEXHHUUYECKHE W IMPOTPAMMHBIC
Cpe/CTBA),

notrpeduTenbekas (CnocoOHOCTh pelaTh ¢ MOMOIIBIO HU(POBBIX YCTPOMCTB
U MHTEpHETa pa3In4Hble 00pa30BaTeIbHbIC 3a7a4H).

Lenv yuebnou oucyuniunsl 3aKa04aeTcs B GOPMUPOBAHUU Y 00YUAIOIIHXCS
C HapyIICHUSAMH CIIyXa CHCTEMbl XHMHYECKHX 3HAHMA KaK KOMIIOHEHTa
€CTECTBEHHO-HaYYHOH KapTHHBI MHUpa B EIMHCTBE C Pa3BUTHEM COIMAIBHBIX
KOMIICTCHIINH, BKITFOYast:

— (opMHpOBaHHE WHTEUICKTYaIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBHUSM KH3HHU;

— nmnpuoOiieHre oOydJaromuxcs K CaMOCTOSTENbHON IO3HAaBaTEIbHOU
JESTeNLHOCTH, HAay4YHBIM METOJIaM TIIO3HaHWs, (OPMHUPYIONIMM MOTHBAIMIO H
pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— COJIeHiCTBHE TMPUOOPETEHUI0 OO0YYaAIOIUMHUCS OIbITa Pa3HOOOpa3HOM
NESTENbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIM), WMEIOIIMX YHUBEpPCAIbHOE 3HAYEHHE Ui Pa3INYHbIX BHUJIOB
NEeSITETbHOCTH;

— ¢opMHUpOBaHUE YMEHHUIN OOBSICHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAaHUY 3HAHUN U OTBITA, MOJIYYCHHBIX TPU U3YyUYECHUN XUMUH;

— (GopMHpOBaHUE TYMAHHUCTUYECKMX OTHOIIEHUH, TMOHMMAHHUS IIEHHOCTU
XUMHYECKUX 3HAHUH N1 BRIPAOOTKHU SKOJIOTMUECKH 11€JIECO00Pa3HOT0 MOBEICHUS
B OBITY W TPYIOBON NEATENHHOCTH B IEJISAX COXpPAaHEHHUS CBOETO 3J0POBBS H
OKPYKaoLIEN MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCITUTAHMUIO.

VYueOHbIH npeaMer «XUMHUS» BXOJIHUT B IPEAMETHYI0 0071acTh «ECTECTBEHHO-
HAy4YHbIE TIPEIMETHI» — HAPSIAY C (U3UKON U OHOJIOTHEH.

Ha uzyuyenue xumun Ha KaxxJ1oM rogy o0ydenus Ha ypoBHe OOO BoiaenseTcs
1o 2 yaca B Hejento (68 4yacoB B roj).



11

COAEPKAHUE OBYYEHUSA
8 KIIACC
(4-ii ron o0y4enus na yposue 000) 3

Paznen «IlepBoHayajibHble XUMUYECKHE IOHSTHS»

[Ipenmer xumun. Posib XUMHUM B KU3HU 4YelIOBEKa. XUMHS B CUCTEME HaYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTne 0 mMeTrogax mMo3HaHUsS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3zjeneHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKUE dIeMEHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢Gopmysa. BajleHTHOCTh aTOMOB XHMHUYECKHX D3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEeNbHAS MOJEKYJIsIpHas Macca. MaccoBast JoJisl XUMHUUECKOTO AJIEMEHTa B
COEJIMHEHUMU.

KonnuecTBo BemectBa. Monbs. MousipHasi Macca. B3auMocBsi3b KOJTMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE U XUMUYECKUE SIBICHUSI. XUMHUYECKasl peaKius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BelecTB. XuMmuueckue ypaBHeHus. Knmaccudbukanus
XUMUYECKUX peaKIuii (COeqUHEHNUs, PAa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYA0H, IpaBMiiaMu paboThl B JIaOOpaTOpUH U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHbIM 000PYTOBAaHUEM, U3yUYEHUE U OINKCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPraHWYECKHUX BEIIECTB, HabI0JIeHHe
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKAJIHUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HAOJIOICHHE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3aUMOICHCTBHUE *Keje3a ¢ pacTBopoM coiu meau (II),
M3y4eHHE CIOCOOOB pa3/ieNieHHus cMeceil (C MOMOIIbI0 MarHurta, (puiIbTpoBaHHE,
BbITIApUBAHUE, TUCTHILISINA, XpoMaTorpadusi), IpoBeIeHNE OYHCTKH TOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEIEN MOJIEKYII
(IIrapocTep>KHEBBIX ).

Paznen «BaxkHelue npeacTaBuTe/ M HEOPraHUYEeCKNX BellecTB)

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — 35eMeHT U mpocToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoma. CrnocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0opatopuu H OpoMbllUIeHHOCTH. Kpyrosopor
KHciopoaa B mpupoje. O30H — amoTponHas MoAU(PUKAIUS KUCIOPOaa.

% Usyuenne Tematnueckoro paszena «llepuonnueckuii 3akoH u [lepuonuyueckas CHCTEMa XMMHUYIECKUX JJIEMEHTOB
J.W. MenneneeBa. CrtpoeHne aToMoB. XuMH4YecKash CBs3b. OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIC —PEAKIIUI»
TpeycMaTpuBaeTcs Ha 5-oM roz o0ydeHus Ha ypoHe OOO, uTo 0becrnednBaeT BO3MOKHOCTh YBETMUEHHS y4eOHOTO
BpPEMEHH Ha U3y4YeHHE MaTepHaja Mo MpeJCTaBICHHBIM TEMATHIECKUM pa3ienaMm.
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TermnoBoit 3p(DHEKT XMMHUUYECKONW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, Pu3nIecKrue U XUMHUYECKUE CBOMCTBA, TPUMEHEHHE, CITOCOOBI MOJTYUSHUSI.
Kucnots! u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBOMCTBA BOoAbl. Boma kak pactBoputenb. PacTBOpBI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHHS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeamHenuit. Oxcuabl. Knaccudukarms
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyrmue. Homenkmarypa okcuaoB. Du3MUECKHe €W XUMHYECKHE
cBoicTBa OKCUJIOB. [loyueHune okcuaoB.

OcHoBanms. Krnaccudukamnuss ocHoBaHUM: WIEIOYH W HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOoBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnotel. Knmaccuduxanus kucnor. Homenkiarypa kucior. @usndeckue u
XUMH4YECKHe cBoMcTBa Kuciaor. Pan akruBHoctn MertauioB H.H. bekerosa.
[Tony4yeHnue Kucior.

Conu. Homenknatypa cosneid. @uzndeckrue U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEIECICHNUE COAECPKaHUsI KUCI0POa B BO31yXe, IO yYEHHUE,
coOupaHue, pacro3HaBaHWE U M3YyYECHHUE CBOMCTB KHUCIOPOAa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
IpeKpalleHus ropenus (roxapa), 03HaKOMJIeHHE ¢ 00pa3iiaMu OKCUIO0B U OTICaHHE
WX CBOWCTB, TMOJNY4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0OB BEIIECTB KOJTUIECTBOM
1 ™Momb, wucciaenoBaHHEe OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C Pa3IMYHOU
PacCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAacCOBOW JOJIEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBUE BOJbI C METAJIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3oB HEOPTaHNYECKUX BEIIECTB PA3TUYHBIX KIACCOB, HAOIIOACHNUE H3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS
okcuga meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METallIaMH, PEaKIuil
HEUTpAJIM3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJIHOTO
MeTaJIa APYTUM W3 PacTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHIne KiIacchl HEOPraHMYECKUX COCTUHEHUI.
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9 KIIACC
(5-ii rox o0y4enus na yposue 000)*

IToBTOpEHUE

Pasnen  «Ilepumoamuyeckmit 3axkoH u Ilepuoamyeckas  cucrema
xummn4yeckux 3jgemeHToB .. MenaesneeBa. CTpoeHne aroMoB. XUMHUYECKAsI
cBsI3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMI»

[lepBbie MOMBITKM KJIaCCU(PUKALUU XUMHYECKUX 3yeMeHTOB. [loHsTHe 0O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IEJOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE T'a3bl). DIEMEHTBI, KOTOPbIE 00pa3yloT aM(PpOTEpHbIE OKCUIbI
Y TUIPOKCUJIBI.

[lepnognueckuii 3akoH. llepronnueckas cucTeMa XMMUYECKUX DJIEMEHTOB
HNU. Menneneea. KoporkonepuonHas ©  JAJMHHONEpUOAHAs  (HOPMBI
[Tepunognueckoit cucrembl xumuueckux aiuemeHToB .M. Menaeneesa. Ilepuonast u
rpynmnbl. @U3NYECKUN CMBICIT MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHUE
ANEKTPOHHBIX ~ 000J04eK aroMoB  TepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckon cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoi cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U [EPUOAAM.

3nauenue [lepuoauueckoro 3akoHa v [lepuoanueckoi CHCTEMbI XUMUYECKUX
BJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yd€HbId U
rpaXkJaHUH.

Xumuueckas cBsA3b. KoBalieHTHass (mojsipHas M HEMNOJIApHAs) CBS3b.
DNEKTPOOTPULATETBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okuciieHUsl.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4deHre oOpa3lloB BEIIECTB METAIIOB W HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M ILIEJIOYEH, IMPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUn
(ropenue, peakinu pa3ioKeHUs, COEAUHEHNUS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXNpeIMETHBIX CBSI3€M NpU HM3yYEHUHM XUMUU B 8 Kiacce
OCYILIECTBIISIETCS YePE3 UCTIONb30BAaHUE KaK OOIINX €CTECTBEHHOHAYUHBIX MOHSATHH,
TaK W TIOHATUM, SBIAIOIIMXCA CUCTEMHBIMH [UIl OTHAEJBHBIX IPEIMETOB
€CTECTBEHHOHAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEeHHOHAYYHbIE MOHATHA: Hay4YHBIH (DakT, TUIIOTE3a, TEOPHS,
3aKOH, AaHallu3, CHHTE3, KiIacCU(UKAIMs, MEePUOJUYHOCTb, HAOIIOEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

* Uzydenne Tembl «OOIIasi XapakTePUCTHKA XMMHYECKUX 3JIEMEHTOB IVA-rpynmbl. YIIepon M KPeEMHHH H HX
COEIMHEHUS», a TaKXKe TEMAaTHUECKUX pas3zienoB «MeTaulbl M UX COSIMHEHHs», «XUMHS U OKpYXKaromasi cpena»
npeaycMaTpuBaeTcs Ha 6-oM rox o6ydenus Ha ypoHe OOO, 9To 06ecrnednBaeT BO3MOKHOCTh YBETNUEHHS y4eOHOTO
BpPEMEHH Ha U3y4YeHHE MaTepHaja Mo MpeJCTaBICHHBIM TEMATHIECKUM pa3ienaMm.
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®dusuka: Marepusi, aToM, OHJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIH],
M30TOMbI, PAJUOAKTUBHOCTD, MOJIEKYJA, 3JEKTPUUYECKUN 3apsij, BEHIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MUYECKUE BEIUYWHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, ITAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIE MOPOJIBI,
TMOJIE3HBIE UCKOTIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

Pazaen «BemecTBo 1 XUMHYECKHE PeaKun»

ITepnonnueckuit 3akoH. llepuonuueckas cucremMa XUMHYECKUX JIEMEHTOB
JI.N. MenpaeneeBa. CtpoeHre aToMoB. 3aKOHOMEPHOCTH B M3MEHECHUU CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB NEPBBIX TPEX MEPUOI0B, KA, KATbIUS U UX COCUHEHU N
B COOTBETCTBUHM C TIOJIO)KEHUEM »HJIeMEeHTOB B Ilepuoandeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PELIETKU U
BUJIa XUMUYECKOM CBSI3H.

Knaccuduxaiys u HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUM, FTEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanuys XuMuuecKuxX peakifii mo pa3audHbIM MprU3HaKam (110 YUCITy
U COCTaBy YYaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOoMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIICHHS XMMUYECKHX 3JIEMEHTOB, MO 00OpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonsitue o ckopocTu XxuMuuyeckod peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [[oHATHEe O TOMOTEeHHBIX M TeTEePOreHHBIX
peakuusax. [lonarue o karanusze. [loHdATHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON pEAaKIUU U TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTENTHPHO-BOCCTAHOBUTEILHBIE  PEAKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuumu. CocraBnieHue YpaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON TUCCOUALINU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtnonsl, anvoHbl. MexaHu3M JUCCOLMALMM BELIECTB C PA3JIUYHBIMU BHJIaMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakmun nonHoro ooMena. Y cioBusi MpOTEKaHUsI PEaKIMii HOHHOTO 0OMEHa,
MOJIHbIE M COKpall€éHHble MOHHBbIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHHWI U COJICH B CBETE MPECTABICHUN 00 AIEKTPOITUTHICCKON TUCCOIUAIIH.
KauectBenHnbie peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — META/NIOB M HEMeTa/uioB (TpaduTa W anMasa), CIOKHBIX BEIECTB
(xJmopua HaTpus ), UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIIUK OT
BO3JICUCTBUS  pa3MYHbIX  (DAKTOPOB, HCCIEIOBAHHE  DIIEKTPOIPOBOIHOCTHU
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PacTBOPOB BEIIECTB, Mpoliecca TUCCOLUAIIMU KUCIIOT, IIeJI0Yel 1 coiei (BO3MOKHO
WCIIOJIb30BaHUE BHJICO MaTEPHUAIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX
NPU3HAKK MPOTEKaHWS peakluil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BbIJICJICHUE Ta3a, oOpa3oBaHUE BObI), OMbBITOB, HWJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuil (TOpeHue, peakiuu pas3ioKeHHUS,
COCIMHEHUs), PpACMO3HABAHUE HEOPraHUYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEAKIIMA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

Pasnen «HemeTa/uibl U MX COEMHEHUSD) °

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIOTeHOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HeMeTalylaMu, Iesnodamu). XiopoBojopon. ConsiHas KHUCIIOTa,
XUMUYECKHE CBOWCTBa, TMOJy4eHHE, NpuMeHeHue. JleiictBue xyopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M ueioBeka. BaxkHeime Xopuapl U UX HaX0XKJCHUE B
IpUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CtpoeHue U (PU3HYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CePhbl. AJUIOTPONHBIE MOIU(PUKAIIMKY KUCIOpOa
U cepbl. XuMu4eckue cBoicTBa cepbl. CepoBOAOpos, CTpoeHUe, (U3HYECKUE U
XuMu4yeckue cBorcTBa. OKCHIBI CepPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnas xkuciota, Gpu3nueckre U XMMHYEeCKUe CBOMCTBa (001IMe KaK MpeICTaBUTeNs
KJlacca KHUCJIOT M crenuduueckue). XuMUYECKUE PEAKIUU, JiekKallhue B OCHOBE
IPOMBIIJIEHHOTO CMoco0a MONydeHUs] cepHOM KHUCIoThl. [IpumeHeHue cepHoii
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peaklus Ha Cyiab(haT-hoH.
Haxoxxnenue cepsl M e€ coequHEHUN B mpupojie. XUMHUYECKOE 3arps3HeHHe
OKpYXAaIOIeH Cpellbl COCTUHEHUSMU Cepbl (KUCIOTHBIE OXKIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAIICHUSI.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre u XuMu4Yeckre cBoicTBa. KpyroBopotT azora B npupoje. AMMHaK, ero
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTydeHue U npuMenenne. Com aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas! peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, PU3MUecKHe W XUMHUYECKHE
cBoiicTBa (0OImMe Kak TMpEeJCTaBUTENs Klacca KUCIOT U crenuduyeckue).
Hcrnonp30Banne HUTPATOB U COJICH aMMOHHUSI B KaU€CTBE MUHEPATBHBIX YI0OPCHUIA.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKJIM, 3arpsi3HEHHE BO3/JyXa, MOYBBI M BOJOEMOB). Docdop, aITOTPOIHEIE
moaudukammuu docdopa, ¢uznueckne u xumudeckue coiictBa. Oxcun pocdopa
(V) u dbochopHas kuciora, puznyeckue W XHUMHYCCKHE CBOWCTBA, IMOJyYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATHHBIX yI0OPECHHUIA.

% [Iponomkenne U3ydeHns MaTeEpUaa 1o JJAHHOMY pa3Jielly MPeayCMaTpPHBAETCs Ha 6-0M Toy 00y4eHHs Ha YPOBHE
000.



16

10 KJIACC
(6-ii ron o0yuenusi Ha ypoBHe OO0)

IToBTOpEHUE

Pa3nen «Hemera/uibl M MX COeTUHEHUSD)

O6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHN OKUCIIEHUS. Y TIIEpOI, AJTIOTPONHbIE MOU(DUKAIUH,
pacnpocTpaHeHue B NpUpoje, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AJcopOuusi.
Kpyrosopor yrinepoga B mnpupone. OKcuawsl yriepona, HUX (U3HYECKUE U
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
npUMEHEeHHe. DKOJIOTMYecKue MpobieMbl, CBsi3aHHbIEe ¢ okcuaoMm yriaepoaa (IV),
rurnore3a Tao0anbHOTO MOTEIUICHUS KiIMMaTa, MapHUKOBBIM 3¢ekT. YrosbHas
KAcIoTa U e€ coid, UX (U3MYECKHe M XUMHUYECKHUE CBOMCTBA, IMOIYYEHUE H
npuMmeHenre. KauecTBeHHas peakuusi Ha KapOoHaTuOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJIEHHOCTH U CETCKOM XO3SIHCTBE.

[TepBoHauanbHbBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHasl KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIA Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OCNKaxX, yriaeBo ax — U X
pojiM B KM3HM 4eloBeKa. MarepuanbHO€ €IWHCTBO OPraHMYeCKUX U
HEOpPraHMYECKUX COCIMHEHUH.

KpemHunii, ero @usnyeckue M XUMHUYECKHE CBOWCTBa, IMOJYYCHHE U
npuMmeHenune. CoeuHeHus KpeMHus B rpupoje. OO1ue npeactaBieHus: 00 OKCUe
kpemuus (IV) u kpemuueBoit kucnote. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaskHeiine cTpouTenbHblE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpoGiaeMbl 0Ge30mMacHOTO  HMCTOJb30BAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii sxcnepumenm: ®

U3y4YeHHe 00pa3I0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI,
MIPOBEJICHUE KAaUYEeCTBEHHBIX PEAKIUi Ha XJIOPU-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TPOTEKAaHUS, OIBITHI, OTpaXkawmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUN (BO3MOXKHO HKCIOJb30BAHUE BUJIEOMATEPUANIOB),
03HaKOMJIEHHE ¢ 00pa3laMu XJI0pHUI0B (TATIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMHu
ceppl U €€ COENMHEHUSIMH (BO3MOYKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJIIOICHHE TIpollecca OOYTIMBaHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHHE XUMUYECKUX CBOMCTB pa30aBIECHHOW CEPHOM KUCIOTHI,
MPOBE/ICHNE KaYeCTBEHHOW peakiuy Ha CyIb()aT-uoH W HAONIOACHHE MTpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMHU CBOWCTBaMH a30Ta, gocdopa u ux
coeIMHEHU (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), 00pa3liaMy a30THBIX
u pochopHBIX yIOOpEeHUH, MONyYeHHe, COOMpaHue, paclio3HaBaHUE M H3YYCHHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIUMi Ha HOH aMMOHHUA U
dochar-uoH U U3yYEHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJICHCTBUE

6 CBG,ZIGHI/ISI O XUMHYCCKHUX SKCIICPUMCHTAX OTHOCATCA K pa3JCiIy «Hemeramiel u ux COCAUHCHUSA . YuuTens XumMun
OpPraHnu3yeT 3KCNCPHUMCHTEI C y‘IéTOM nepepacnpeacjacHms NporpaMMHOro MaTepuala 1mo roaamMm O6y‘IeHI/I$I.
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KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), H3YyUYCHUE MOJEJeH KPUCTALIMUYECKUX PEIETOK anMasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aACcOpOLUUU PACTBOPEHHBIX
BEIIECTB AKTHBUPOBAHHBIM YIJEM M YCTPOMCTBOM NPOTHUBOrasa, IOJy4YEHUE,
coOupaHue, pacrio3HaBaHUE U M3YYCHHE CBOMCTB YIJIEKHUCIIOIO rasa, MpOBEJCHUE
Ka4eCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllICeHNE SKCIEPUMEHTANBHBIX 3aJady Mo Teme «BaxkHeilune HemeTamabl U HUX
COCIMHCHHUS.

Pa3nen «MeTaliibl U MX COEIMHEHHUSD)

OO6m1as xapakTepUCTUKAa XUMUUECKUX JIEMEHTOB — METaJJIOB HA OCHOBAaHUU
uxX TnoyiokeHus B Ilepuoauueckod  CUCTEME  XUMHUYECKHX  BJIEMEHTOB
JI.1. MenneneeBa u ctpoeHusi arToMoB. CTpoeHne MeTallioB. MeTaiinueckast CBs3b
U METAUIMYECKas KPUCTAUIMYECKass pEelETKa. IEKTPOXUMHUYECKUU Pl
HaIpsDKEHU MeTauioB. dU3nyeckrue U XMMUYECKUe CBOWCTBa MeTauioB. Oomme
crocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METANJIOB, OCHOBHBIC
crocoOBbI 3aITUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATFOMUHNAMN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIJIEHHOCTH.

[IlesiouHble MeTasUIbl: TIOOKEeHHE B [leproandeckoil cucteMe XMMHUYECKUX
sanemeHnTtoB [[.M. MeHnueneeBa, CTpO€HHME KX AaTOMOB, HAXO0XIAEHHE B MPHUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpus MW Kanus. [IpuMeHeHue IIEeJOYHBIX METAUIOB U MX
COeIMHEHUH.

[[len1oyHO3eMeNbHBIE METAJJIBl MarHuii M KajJblIMA: TIOJOXXEHHE B
[Tepunoguueckoit cucteMe xXuMudeckux 3ieMeHToB .M. Menneneera, ctpoeHne ux
aTOMOB, HaXOXJieHUE B npupojae. Ouznueckre U XMMUYECKUE CBOMCTBA MarHUsl U
KaJibIus. BaxkHemme coeiuHeHUsT KaIbIus (OKCUI, TUIPOKCHU, coJin). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHCHHS.

AnroMuHui: iosioxkeHue B [lepuoanyeckoit cucTeMe XMMUUYECKHUX 3JIEMEHTOB
JI.11. MenpaeneeBa, CTpOCHUE aToMa, HAXOXJIEHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
aAJIFOMUHUSL.

Keneszo: monoxkenue B llepuogndeckoi cucteMe XMMHYECKHX SJIEMEHTOB
JI.U. MenneneeBa, CTpoeHHE aToMa, HaxoxXAeHUE B mnpupoge. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUAbI, THAPOKCUIBI U comu xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJyYECHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3llaMd METAIOB W CIUIABOB, HX (HU3UICCKUMHU
CBOWMCTBAMH, H3yUYCHHUE  PE3yJIbTAaTOB  KOPPO3UU  METaIoB  (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS OKCHJA
Kalbllis M HATpus C BOJOW (BO3MOXKHO MCIIOJB30BAaHUE BHICOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS Kejie3a B KUCIOPOAE
(BO3BMOXHO  HCIIOJIB30BAHME  BHUIEOMATEPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha HOHBI (MarHusl, KaJbIHs, aJFOMAHMS, ITUHKA, sxeae3a (11)
u kene3a (III), meau (II), HaOmromeHWE W OMMCAHUE TPOIECCOB OKPAIIMBAHUS
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IUIAMEHH WOHAMH HATpWs, Kalus W Kaiabluig (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMAaTEPHUAJIOB), HCCIEA0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTIOMUHUS U
THJIPOKCH/IA IIMHKA, PEIICHHE dKCIIEPUMEHTANBHBIX 3a/1au 1Mo TeMe «BaxHeimme
METAJIJIBl U UX COCTUHEHUS.

Pazaen «XuMHusA U OKpYysKaIIas cpeaa»

BemecrBa n marepuanibl B IIOBCEIHEBHOM JKHU3HU uelioBeka. be3omacHoe
MCTIOJB30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XuMUYeCKOoe 3arpsi3HEHHE OKpY’Kalollel cpensl (peaenbHas TOMyCTHMAst
KoHmeHTpanwus BemecTB (nanee — [11K). Ponp xumun B pemieHNN SKOJIOTHUECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pasloB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHEIC
MaTepHaIbl).

MexnpeaMeTHbIe CBA3H

Peanmzarusi MeXNpeIMETHBIX CBA3€H NMpU W3yYeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAyYHBIX
TIOHATHH, TaK W TIOHSATHH, SIBISIOIIAXCSI CHCTEMHBIMH JIJISI OTJCJBHBIX PEIMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHUHTE3, KIacCUPUKaIUs, MEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEpPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIMI
3¢ eKT, TeXHOIOTHUSI, MaTePUAIIbI.

®dusnka: Marepusi, aTroM, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIbI, PaJHMOAKTUBHOCThH, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
NOJYIIPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJIO0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, PacCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COIHIIE.

buonorus: dborocunTtes, apixanue, Ouocdepa, PKOCHCTEMa, MUHEpaIbHBIC
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, MUTATENIbHbIE BEILIECTBA.

['eorpadusi: armocepa, rtumpocdepa, MUHEpATbl, TOPHBIE MOPOJIHI,
M0JIE3HbIE UCKOIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS

PesynbTaTer 00y4ueHuUst 0 y4eOHOMY MPEAMETY « XUMUS» B OTHOIIICHUH BCEX
MUKPOTPYII O0YYAIOMINXCS C HAPYIICHUSIMHA CITyXa OIEHUBAIOTCS MO OKOHYAHUU
OCHOBHOTO 00IIeT0 00pa30BaHMsl, HE COMOCTABIISISICH C pe3yabTaTaMU HOPMATHUBHO
Pa3BHUBAIOIIUXCS] CBEPCTHUKOB.

Jluynocmuule pe3ynomamoi

JIM9HOCTHBIC PE3yIbTATHl OCBOCHHSI IIPOTPAMMHOTO MaTepuaia Mo XUMHUH Ha
ocaoBe AOIl OOO (BapmaHT 2.2.2) HOCTUTAIOTCA B CAMHCTBE Yy4eOHOW U
BOCITUTATEIIFHON JACSATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMMU
COIMMOKYJIBTYPHBIMU ¥ JTYXOBHO-HPaBCTBCHHBIMH IIEHHOCTSIMU, TPHHITHIMA B
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oOlllecTBe TMpaBWJIaMd W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUS W CaMOpa3BUTHUsA, (POpPMHUpPOBaHUS BHYTPEHHEH
MO3UIINH JIMYHOCTH.

JInuHOCTHBIE ~ pe3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarONIUXCS
PYKOBOJICTBOBATbCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
pacuIMpeHue OnbITa ICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAyYHOMY HACJEIuI0, TOHHUMAaHUSA 3HAYCHUS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 O00IIEeCTBA, CMOCOOHOCTH BJAJETh JIOCTOBEPHON HHOpMAIUEH O
NEPEOBBIX JOCTIXKCHUSX U OTKPBITHSIX MHUPOBOM M OTEUECTBEHHOU XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIECTBRA;

2) TpaK1aHCKOTO BOCTIMTAHUSI:

NpEACTaBICHUS O COLMAIBHBIX HOPMaxX W TpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
NeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JESITEIHHOCTH TIPHU
BBITIOJIHCHUW Y4YEOHBIX, II03HABATENBHBIX 3a7a4, BBIMOJHECHUU XUMHUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
Y B3aMMOIIOMOIITH B IIPOIIECCE ITON yUeOHOM JIeSITEeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TIOBEJCHHWE W TOCTYNKH CBOUX TOBApHUIIECH C TO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEACTBUM MOCTYIIKOB,;

3) LIEHHOCTH HayYHOTO MTO3HAHUSI:

MUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKW W COCTABIISIONINE
OCHOBY Il TIOHMMAaHHS CYIIHOCTH HAayYHOW KapTHUHBI MHUpa, NPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aMMOCBSI3IX YEJIOBEKa C
IIPUPOTHOUN CPEZION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HANIPABJICHHBIC HA TOJYUYCHHE HOBBIX 3HAHUM 1O
XUMUH, HEOOXOJIUMBIC IJII OOBSCHEHHS HAOII0JaeMbIX IIPOILIECCOB W SIBICHUH,
MO3HABATEIbHON, MH(DOPMAITMOHHOW M YHUTATENIbCKOW KYJIbTYpPHI, B TOM YHCIE
HABBIKOB CaMOCTOATENTHbHON palboThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPaTypoOr, JOCTYIIHBIMA TEXHHYCCKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUI; HHTEPEC K 00YUCHHUIO U TIO3HAHUIO, JIF0O03HATETbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOU
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTH U YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM

4) popMHUpPOBaHUS KYJIbTYPHI 3J0POBbS:

OCO3HAHHWE 1EHHOCTU JKM3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIUCK (YIIOTPEOICHHS aJIKOTOJIsSI, HAPKOTUKOB, KYpPEHHS),
HEOOXOJAMMOCTH COOJIFOZIGHUST TIpaBWi  O€30MacHOCTH MpH  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY M peaTbHOM KU3HU;

5) Tpya0BOTO BOCIIUTAHUSA:
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MHTEPEC K MPAKTHUYECKOMY MU3YUYEHHIO podeccHii U TpyAa pa3IuyHOro poaa,
YBaXXEHUE K TPYY U pe3ysbTaTaM TPYJOBOU J€ATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAHUM MO  XUMHUHM, OCO3HAHHBIM  BBIOOP
WHIMBUIYalIbHOWU TPACKTOPUU MPOJOJLKEHUST 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENIHOM nMpodheCCUOHAIBHOM AeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOTMYECKOT0 BOCIIUTAHUS : SKOJIOTUYECKH LIEJIeCO00pa3HOe OTHOLLIEHUE
K IPUPO/JIEe KaK HICTOYHUKY XU3HU Ha 3eMJie, OCHOBE €€ CYILIE€CTBOBAHMSI, TOHUMAaHHE
LIEHHOCTHU 3JI0POBOT0 M 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOE OTHOIIECHHUE K
COOCTBEHHOMY (DM3HUYECKOMY M TMCUXMYECKOMY 370POBBIO, OCO3HAHUE LEHHOCTH
coOJI0IeHus paBuil O€30N1aCHOTO MOBEACHUS MPU PabOTE C BELIECTBAMH, a TAKXKE
B CUTYAIUSX, YTPOKAIOIINX 3JI0POBBIO U )KU3HHU JIIOICH;

CIOCOOHOCTU MPUMEHATH 3HAHUS, MOJy4aeMble NMPU U3YYCHUU XUMHH, IS
pelieHus 3a/1a4, CBI3aHHbBIX C OKPYKAIOIIEH PUPOTHON CpeIoH, NIl TTOBBIIICHUS
YPOBHSI ~ DKOJOTMYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJeM M MyTed WX PEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHMKATUBHOM M COIIMATBLHOMN ITPAKTHUKE.

Memanpeomemuuie pesynomamoi

MeranpeaMeTHble pe3yiabTaThl BKIIOYAIOT OCBOCHHBIE OOYUYAIOIIMMHCS C
HapylIeHUEM cllyXxa MexXnpeaMmeTHoie ToHsthus u  YYJl (perynsTUBHBIE,
No3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh UX HCIOJb30BAHUSA B
y4eOHOM, T03HABAaTEIbHOM U COIMAIBHOMW MpaKTHUKE C Y4YETOM OCOOBIX
oOpa3oBaTelbHBIX  MOTPEOHOCTEH;  CAMOCTOSITENBHOCTh  IUIAHUPOBAHUA |
OCYIIECTBJICHHSI YUeOHOM AeSTENHbHOCTH U OpraHU3allui y4eOHOT0 COTPYITHUYECTBA
C MeJaroraMu U CBEPCTHUKAMU; MOCTPOECHUE MHIUBHIYAIbHOU 00pa3oBaTEIbHOM
TPACKTOPHUH C YIETOM 00pa30BaTEIbHBIX MOTPEOHOCTEH Ka)XA0r0 00yJaromerocs u
JIOTIOTHUTENIbHBIX COMAaTUYECKUX 3a00JIEBAHUM JIJIs1 YACTH 00yYarOIIUXCSl.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3zoevie nocuueckue oeiicmeun:

— YMEHHUE HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] TIPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBIC XUMUYECKUX TOHSATUH (BBIAEIATh UX XapaKTePHbBIC
MIPU3HAKW, YCTaHABIMBATh B3aHUMOCBA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOIb30BATh
MOHATUS Il  OOBSICHEHHS OTACNbHBIX (aKTOB W  SIBICHHM; BBHIOUPATH
(caMOCTOSITENHFHO WIIH C TIOMOIIBIO YUUTEIIS/ IPYTUX YIaCTHUKOB 00pa30BaTeIbHO-
KOPPEKIIMOHHOTO TPOIECCa) OCHOBAaHWS W KPUTEpHH IJs  Kiaccupukanuu
XUMUYECKUX BEHIECTB M XUMHUYECKUX peaklMil; yCTaHaBIWBAaTh MPUUYUHHO-
CIICICTBCHHBIE CBSI3M MEXKIYy OOBEKTAaMU W3YyYCHHS; CTPOUTH JIOTUUYECKHE
paccyxneHusi (MHIYKTHUBHBIE, JNEAyKTUBHbIC, MO AaHAJOrWHU); JE€JaTh BBIBOJBI U
3aKJTIOYCHUS;

— yYMEHUE NPHUMEHATh B MpOlEecCe MO3HAHUS TMOHATHUS (IIPEAMETHBIE U
MeETanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBBIBATH IUPOKO MPUMEHSAEMbIE B XUMUU MOJEIbHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢Gopmylia U YypaBHEHHUE
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XUMHYECKOM peaKIM — MpPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3a7a4; C YYETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE
MIPU3HAKU U3YYaE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHil;
BBUSIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJCTBEHHBIE CBSI3U WU
MPOTUBOPEUMS] B M3y4aeMbIX IMPOIECCaX W SIBJICHUAX; MpejiaraTb KPUTCPUH IS
BBISIBJICHUSI ITUX 3aKOHOMEPHOCTEH M MPOTUBOPEUYUH; BEIOUPATh CIIOCOO pEIIeHUs
yueOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHMs], BEIOMpATh Harbosee
MOAXOSAIIUN ¢ YIETOM CaMOCTOSITEILHO BBIJICJICHHBIX WIIN 3aJJaHHBIX KPUTEPUEB).
ba3zoevie uccneoosamenvckue oeiicmeus:

— YMEHHE HMCMOJb30BaTh MOCTABJIEHHbIE BOMPOCHI B KaYECTBE MHCTPYMEHTA
MO3HAHMSI, a TAK)KE B KAYECTBE OCHOBBI /11 POPMHUPOBAHUS THUIIOTE3BI TI0 MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKJICHUH;

— MpUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMUd U MPOBEIACHUIO
YUEHUYECKUX DJKCIEPUMEHTOB: YyMEeHuEe HalOloJaTh 3a XOJOM Mpolecca,
POrHO3UPOBATH €ro pe3ysbTar, (OpMYIUPOBATh OOOOIIEHUS U BBIBOABI IO
pe3yibpTaTtaM IPOBEAEHHOTO OINbITA, HMCCIEAOBAHUA, C ONOPOM HA 3aJaHHbIN
IUTaH/QJITCOPUTM COCTABIISITH OTYET O MPOJIETaHHOM padore.

Pabomoii c ungpopmavuei:

— YyMEHUE BBIOUPaTh, aHATTU3UPOBATH U UHTEPIPETUPOBATH (CAMOCTOSTEILHO
WIM C TIOMOIIBI0 YYUTENSI/APYTUX YYACTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO
nporiecca) HHGOPMAIIMIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS, TOTyIaeMYyIO
U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAS JIUTEpATypa XUMHUYECKOTO
coJiep KaHus, CIIPaBOYHbIE TTOCOOUs, pecypchl UHTEepHETa); KPUTUUECKH OIEHUBATh
IPOTUBOPEUHBYIO M HEIOCTOBEPHYIO HH(OpMAIIHIO;

— YMEHUE NMPUMEHSTH Pa3IuvyHble METOJIbI U 3alPOCHI IPU MTOUCKE U O0TOOpE
UHGOPMAIIMK U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 33124 OMPEEIEHHOIO THIA; MPUOOPETEHNE OIbITa B
00JacCTH  HMCTOJB30BaHMS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;
yMEHHE BBIOMpaTh ONTHUMaNbHYIO ¢GoOpMy TpeAcTaBieHus HWHPOpPMAIUA |
WUTIOCTPUPOBATh pEUIaeMble 3aJaud  HECJIIOKHBIMU CXEMaMH, JHarpaMMaMmu,
apyruMu popMaMu rpaduKu U UX KOMOMHAIUSMU;

— YMEHHE WUCIOJb30BaTh M AaHAJU3MPOBATH B IIpollecce Y4YeOHOU U
MCCIIEI0OBATEIBCKON ACATENHHOCTH MH(DOPMAIIMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOIHOU
CpeJibl.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

— yMEHHE 3a/aBaTh BOMPOCH (B XOJI€ AHMAOTa W/WIM JUCKYCCUH) TIO
CYIIIECTBY 00CYXKIaeMOM TeMBbI, POPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEITHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a1a4H;

— [pUOOpEeTeHHE OmbITa MPE3EHTAUNH  PE3YJIbTATOB  BBIMOJHEHUS
XUMHUYECKOT0 3KCIepUuMeHTa (J1abopaTOpHOrO OMbITa, JA0OPATOPHOIl PadOTHI MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIHLHOU U
HCCIIEIOBATEIBCKON AESATEIbHOCTH MPU PEIICHUH BO3HUKAIOUIUX MpoljieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB U COIacoBaHUs MO3ulUil (0OCyX)aeHus, oOMeH
MHEHMSIMH, «MO3TOBBIE IITYPMBbD», KOOpPJAWHALMS COBMECTHBIX JEHCTBUH,
OIpeJIeNIeHHe KPUTEPUEB 10 OLIEHKE KayeCTBA BBIIIOJHEHHON padOThI U Ap.).

PerysiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBUS:

— YMEHHE ONPEAENATh LEINU ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTD,
BbIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CITOCOOBI PeIIeHHs YYEOHBIX U MO3HABATEIbHBIX
3a/lay, COCTaBJIATH/KOPPEKTUPOBATh NPEJIOKEHHBIM alIrOpuT™M JACUCTBUI mpu
BBINIOJIHEHUH 3aJlaHUi € Y4€TOM TMOJYyYEHHsS] HOBBIX 3HAHUU 00 H3ydaembIX
00BEKTaxX — BeIleCTBaX M PEaKUUsX; OLEHUBATH COOTBETCTBUE IOJIYYEHHOTO
pe3yabpTaTta 3asBJICHHOU LIEJIH;

— YMEHHE MCIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IMpEJjiaracMble B
YCJIOBUM 3aJJaHUN.

IIpeomemmusie pezynomamul

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOCHHIO 005S3aTE€IbHOTO
collepKaHMs, YCTAaHOBJICHHOTO JaHHOW paboueld MpOrpamMMoid, BBIACISIOT
OCBOCHHBIE OOYyYaIOIIMMHCS HAay4YHbIE 3HAHHS, YMEHHUS W CIOCOOBI JEHCTBHIA,
cnenupuyecKkue A MPeaIMeTHON o00jacTu «XUMHS», BUABI JEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETALINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

8 KUIACC

[IpenmeTHble  pe3yabTaTbl  OCBOEHHUS  00SA3aTENBHOTO  MPEIMETHOTO
COJIEp’KaHUsl, YCTAaHOBJIEHHOI'O JAaHHOM pabodeil mporpaMMoi, OTpakaroT
c(OpMUPOBAHHOCTD Y O0YUAIOLINXCS ¢ HAPYILIEHUSIMU CIIyXa CISAYIOUINX YMEHUMN:

1) packpsIBaTh CMBICI OCHOBHBIX XMMHMYECKUX ITOHATUMH: aTOM, MOJIEKYJIA,
XUMHYECKUN 3JEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BEUIECTBO, CMECH,
BAJICHTHOCTh, OTHOCHUTEJIbHAs AaTOMHAas M MOJIEKYJspHas Macca, KOJUYECTBO
BELIECTBA, MOJb, MOJISIDHAs Macca, MaccoBas J0JII XMMHYECKOrO 3JIEMEHTA B
COETUHEHHUH, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBaHME, COJb, XUMUYECKas
peakiuus, MaccoBas J10JIsl BEIIECTBA B pacTBOPE;

2) WLTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATHM (CM. 1. 1)
Y IIPUMEHSTH 3TH NOHATHUSA IIPY ONIMCAHUM BEILECTB U UX IIPEBPAILCHNN;

3) uCHoNaB30BaTh XUMHUYECKYIO CHMBOJIUKY [UIsl COCTaBiIeHHUS (Hopmyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIU;

4) onpenenATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX;

5) KIaccuPpUIMPOBATH XUMUUYECKHE DJIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA;
XAMUYECKHE PEeaKInH (B paMKaxX U3y4eHHOT0);

6) xapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJACCOB, TIOATBEpP)KIas ONHMCAaHWE IPUMEPAMH MOJECKYJSIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

/) IPOrHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCHUMOCTHU OT UX Ka4€CTBEHHOTO
COCTaBa; BO3MOXHOCTH NPOTEKaHWs XUMHMYECKHX NPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSX;
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8) BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (popMysie COEIUHEHHS; MACCOBYIO
JIOJIIO BEIECTBA B PaCTBOPE;

9) NpUMEHSTh OCHOBHBIC OIEPAIIMH MBICIUTECIIEHOM JICATCIbHOCTH — aHAJN3
Y CHUHTE3, CpaBHEHUE, 0000IIeHrEe, CUCTeMAaTU3alINI0, KJIAaCCU(PUKAIINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJI U3YUCHHUS CBOMCTB BEIIECTB M XUMUYICCKUX
peaKkiuii; eCTECTBEHHO-HAYyYHbIE METOJIbI MO3HAHUs — HaAOI0JIEHUE, U3MEpPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbI U MBICIICHHBIN );

10) crnemoBaTh mMpaBWJIaM  IOJIb30BAaHHMS ~XUMHUYECKOH TOCYIOW |
1a00paTOpHBIM 00OPYIOBAHUEM, a TAaKXKe MpaBUiaM OoOpallleHusl C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIMSIMH TIO BBITIOJHEHHUIO Ja0OpPaTOPHBIX XHUMHYECKUX
OMBITOB TIO TMOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOJa U
KHUCIIOPOJIa), TPUTOTOBJIEHUIO PACTBOPOB C OMNpeAeIEHHON MacCOBOW J0JIeH
PacTBOPEHHOIO BEIIECTBA; INIAHUPOBATH U TPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI
10 PaACMO3HABAaHWUIO PACTBOPOB IIEIOYEH M KHUCIOT C TIOMOIIBI HWHJIMKATOPOB
(;makmyc, dheHondTanenH, METHIOpaHX U Jp.).

9 KJIACC

[IpeaqmerHble  pe3yiabTaThl  OCBOCHHUS  00S3aTEIBLHOTO  MPEJIMETHOTO
COJICp)KaHMsI, YCTAHOBJIICHHOTO JaHHOW paboueil mporpamMmoi, OTpakarT
c(hOpMUPOBAHHOCTD Y 00YUYAIOIINXCS C HAPYIICHUSIMU CTyXa CJICIYIOINX YMEHUM:

1) packpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATUI: CMECh (OJTHOPOAHAS
U HEOJIHOPOJHAs), DJIEKTPOOTPUIIATEIBLHOCTh, CTENEHb OKHUCIEHUS, XUMUYecKas
peakuus, XUMUYECKUW OdIIEMEHT, aToM, MOJIeKyJa, KilacCU(pUKAIM peaKIuii:
peakluu COCAMHEHUS, PEAKIUU PA3IOKEHUS, PEAKIUU 3aMEIICHUs, peakluu
oOMeHa, 9K30- M SHIOTEPMUUYECKHUE PEaKIMH; TeTIOBOM 3(h(eKT peakuuu; siapo
aToMa, SJIEKTPOHHBIN CIION aTOMa, aTOMHAasi OpOUTAIIb, paIuyC aTOMa, XUMUYECKas
CBsI3b, TOJIAPHASI M HEMOJSIpHAsi KOBAJIGHTHAs CBs3b, MOHHASI CBA3b, MOH, KaTHOH,
aHUOH, PACTBOP, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJCHTHOCTb, SJEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHCICHUS, XUMHYECKas
peakius, MOJb, MOJIAPHBI OOBEM, pPACTBOP; DIEKTPOJUTHI, HEIIECKTPOIHTHI,
ANEKTPOIUTHYECKAsT JIUCCOIMAINS, PEAKIMH HMOHHOTO OOMEHa, KaTaiu3aTop,
XUMHYECKOE paBHOBecHe, 0OpaTUMbIE U HEOOPATUMbIE PEAKIIUU, OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIMH, OKHCIUTEIh, BOCCTAHOBUTENb, OKHCICHHUE W
BOCCTaHOBJICHHE, AJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKast CBS3b (KOBAJICHTHAs,
MOHHAS, METAITUYECKAst), CKOPOCTh XUMHUYECKON peaKIluni;

2) WLTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUM (cM. 1. 1)
¥ IPUMEHSTh 3TH TOHSATHUS MIPU ONMMCAHUH BEIIECTB M MX TIPEBPAIICHUIA;

3) HCMONB30BaTh XMMHUYECKYH) CHMBOJIMKY IS COCTaBICHUS (HOPMYI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

4) ompenensiTh CTENEHb OKHCICHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
MPUHAIICKHOCTH BEIIECTB K ONMPEACICHHOMY KJIACCY COCIMHEHUN O (hopMyIiaMm;
BUJT XUMHUYECKOW CBsI3U (KOBaJCHTHAS M MOHHAS) B HECOPTAHMUECKUX COCTMHEHUSX;

5) packpeiBaTh cMbich Ilepuogmueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATH MIOHUMAHUE TIEPHOUICCKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKHAX
AJIEMEHTOB OT WX MojoxkeHus B [lepuoguueckoil cucteme; 3aKOHOB COXPAHEHMS
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Macchbl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOIO YYEHHUS,
3aKOHAa ABOrajpo; ONHCBhIBATH M  XapakTepu3oBaTh TaOIU4YHYIO  Qopmy
[lepuoanyeckoi cuCTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3linuyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «rnodouynas noarpymnmna (b-rpynmna)», mansie u 6onpime
NEPUOJbl; COOTHOCHTH  O0O3HAYEHHWs, KOTOpble HMMEIOTCA B  TaOiwuIile
«llepuonuueckas cucreMa xumuyeckux odneMeHroB .M. Menneneesa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKHUX AJIEMEHTOB (COCTaB
U 3apsja sapa, oOLiee YUCo DJIEKTPOHOB M pacIpesiesieHne MX MO 3JIEKTPOHHBIM
CII0SIM);

6) kimaccuUIMPOBATH XUMUYECKUE AJIEMEHThl; HEOPraHUYECKHUE BEIECTBA;
XUMHUYECKHUE PeaKluu (B paMKax U3y4Ye€HHOTO0);

7) XapakTepu3oBaTh (ONMHUCHIBATH) OOIIHME U CHEHUPUUECKUE XUMUYECKHE
CBOMCTBa TPOCTBHIX U CJIOKHBIX BEIIECTB, MOATBEPKJAsi OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUA;

8) IpOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAU€CTBEHHOTO
COCTaBa; BO3MOYKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpAIEHUNA B Pa3IMUHBIX
YCIIOBUSAX;

9) COCTaBIATh YpaBHEHUS OJICKTPOJUTUYCCKON JHMCCOLMAIUN KHCIIOT,
IIEJIOUEH U COJIEH; MOJTHbIE U COKpalIEHHbIE YPABHEHUSI peaKIMil HOHHOTO 0OMEHa;
ypaBHEHUS PEaKIHi, TMOATBEPXKIAIONMIUX CYIIECTBOBAHWE TEHETHYECKOW CBS3H
MEXKIy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

10) packpbiBaTh CYIIHOCTb OKHCJIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX peaKIni;

11) BBIYMCHATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYHO MacChl
BEIIECTB; MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (OopMylie COCAMHEHHUS;
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE; MPOBOAUTH PACUYEThl MO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

12) crnemoBaTh mpaBWIaM TMOJb30BAaHUS XHMHYECKOW TMOCYIOH W
J1a00paTOpHBIM 00OPYIOBAaHUEM, a TaK)Ke MpaBUiIaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHMSIMHU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA);

13) mnpoBOAWTH peakiuM, MOATBEPKIAONINE KAYeCTBEHHBIM COCTaB
Pa3JIMYHBIX BEHIECTB (B paMKax U3yYEHHOTO0);

14) npuMeHSATh OCHOBHBIC OIIEPAIIMH MBICIUTEIIEHOHN JIEATEIIBHOCTH — aHAIN3
Y CHHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMATH3aIINI0, KJIacCU(DUKAIINIO, BHISIBIICHHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — NIl U3YyUEHHUSI CBOMCTB BEILIECTB U XUMUYECKUX
peaKkIiuii; eCTECTBEHHO-HAYYHbIE METOJIbl MO3HaHUS — HAOII0JEHUE, U3MEpPEHHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbI 1 MBICIICHHBIN ).

10 KIIACC

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS  00s3aTEIBLHOTO  MPEIMETHOTO
COJIepKaHMs, YCTAHOBJICHHOTO JaHHOW paboueil MporpamMmoil, OTpaXarT
c(hOpMUPOBAHHOCTH Y 00YUYAIOIINXCS C HAPYIICHUSIMU CITyXa CJIECIYIOIINX YMEHUM:

1) packpbiBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHSATUA: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCT,
XUMUYECKasi peaklusi, XMMHUUYECKasi CBSI3b, PACTBOP, PEaKIMM HOHHOrO OOMEHa,
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ajuioTponusi, aM@OTepHOCTb, XHUMHYECKash CBS3b (KOBaJeHTHAas, HOHHas,
METAJUTMYECKasi), KpHUCTANIMYeCKas peneTka, KOppo3us METAJIOB, CIUIaBbl;
CKOPOCTh XMMHUUYECKOW peakuuu, mpeaenbHo gomyctumas konmeHTparus (I1J1K)
BEIIECTBA;

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHITHH (CM. T1. 1)
Y TIPUMEHSITh 3TH TIOHSATHUS MPU ONTMCAHUY BEIECTB U MX MPEBPAICHUIT;

3) uCHoJb30BaTh XUMHUUYECKYID CHUMBOJIUKY [JIi COCTaBjieHUs (Hopmyl
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKIUM;

4) onpeAeNsaTh BaJICHTHOCTh U CTENEHb OKUCIICHUS] XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K ONPECIEHHOMY
KJIacCy COeIMHEHUM 110 hopMysiaM; BU XUMHUYECKOMN CBsA3M (KOBaJIGHTHAs, HOHHAS,
METaJUTMYeCcKas) B HEOPraHUYECKUX COCTUHEHMSX; 3apsi] UOHA MO0 XUMHUYECKOU
dbopmyrie; xapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHU M, THIT
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

5) packpsiBaTh cMbich Ilepuoguueckoro 3akona J[.MI. MengeneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAaHHUE: OMUCHIBATH U XapaKTePHU30BaTh TAOIUMYHYIO
dopmy Ilepuoamyeckoid cUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiudaTh MOHSITHS
«riaBHas noArpynna (A-rpymnma)» u «modbounas noarpynmna (b-rpymnma)», Mainbie u
OoJbllIMEe  TEPUOJBI; COOTHOCHTh O0O3HAu€HUs, KOTOpPhIE HMEIOTCS B
NEePUOIMYECKON TabJuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB MW 3apsij sjpa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeiesieHue X M0 AIEKTPOHHBIM CII0SIM); OOBSICHATH O0IME 3aKOHOMEPHOCTH B
U3MEHEHNU CBOMCTB 3JIEMEHTOB M UX COEJMHEHHI B IIPEAEIaX MaJIbIX MEPUOJOB U
TJIABHBIX MMOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

6) kiaccuUIMPOBATh XUMUYECKUE AJIEMEHTHI; HEOPraHUYECKHUE BEIECTBA;
XUMUYECKHUE peaklnu (110 YUCIIY U COCTaBy yYaCTBYIOUIMX B PEAKLIUH BELIECTB, MO
TeIUIOBOMY 3G (dEKTy, 10 U3MEHEHHIO CTEMeHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

7) XapakTepu3oBaTh (ONMHUCHIBaTH) OOIIME W CIENU(PUUSCKUE XUMHYECCKUE
CBOMCTBAa MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE MPUMEPAMU
MOJIEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIHIA;

8) COCTaBISATH YpPaBHEHUS pPEaKLHil, MOATBEPXKAAIOLUIMX CYIIECTBOBAHUE
T€HETUYECKOW CBSI3U MEXKY BEIIECTBAMH PAa3IMYHbBIX KJIACCOB;

9) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPALLCHUN B Pa3TUYHBIX YCIOBUSX;

10) BBIYMCIATH OTHOCHTEIBHYIO MOJCKYISAPHYIO W MOJISIPHYIO MAacChl
BEIECTB; MAaCCOBYIO JIOJI0O XHMHYECKOTO AJIEMEHTa 1o (OpMyse COCIMHCHWS,
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHl MO YpPaBHEHUIO
XUMHUYECKOU pEaKInH;

11) crmenoBaTh TpaBWIAM  TIOJB30BAaHUS XUMHYECKOW IOCYIOH W
nabopaTOpHBIM 000pPYIOBaHUEM, a TAaK)KE IpaBHJIaM OOpallleHUs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBIMOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (YIJIEKUCIIOTO ra3a);

12) TpoBOAWTH peaKIuu, TMOATBEPXKIAIONINE KAdYeCTBEHHBIH COCTaB
pPa3JIMYHBIX BEIIECTB: PAclO3HAaBaTh OMBITHBIM IMYTEM XJIOPUAOPOMUA-, HOIUI-,
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KapOoHat-, pocdar-, CUIMKaAT-, CyJIb(aT-, TUAPOKCUI-UOHBI, KATHOHBI AMMOHHUSI U
MOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B  BOJHBIX pacTBopax
HEOPTraHUYECKUX BEIIECTB;

13) npuMeHsATh OCHOBHBIE ONEPALIMU MBICIIUTEIBHON JEATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHCTeMaTH3allMIO, BBHISBICHHE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUSI CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUN;
€CTECTBEHHO-HAyUHbIE  METOJbl  MO3HAaHUS — HAONIOZEHUE, HU3MEPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN).

C yuetoMm nuddepeHInpoOBaHHOTO XapaKkTepa TpeOOBaHUM K TUIaHUPYEMbIM
00pa3oBaTeIbHBIM pe3yJibTaTaM TEKyIllass M TPOMEXKYTOUYHas aTTecTalus IIo
y4eOHOMY TMpeaMeTy «XHUMUs» MPOBOJIUTCS C HCIOJIb30BAHUEM pPa3pabOTaHHBIX
MeJIaroroM KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepUaIOB.

BrxomroueHnne 00ydarommxcsi BO BHEIIHKE MPOIEAYPhI OLEHKH JOCTHXKESHHH 110
npeaMeTy «XUMUs», B TOM YUCJIE BCEPOCCUMCKUE MPOBEPOUYHBIE PAOOTHI U IPyTHE
0I00HBIE MEPOTIPHUATHS, TPOBOJUTCS TOJIBKO C JKEJIAHUS CAMHUX OOYYarolIuXcs ¢
HApYIICHUSIMU CITyXa U UX POJUTENICH (3aKOHHBIX MPEICTABUTEIICH).

[To pesynbraramM MNPOMEKYTOUHOW OICHKH OBJAJECHUS COJCPKaHHEM
ydeOHOro mpeameTa «XuUMHUS» TNPUHUMACTCS PEIICHHE O COXPaHCHUH,
KOPPEKTUPOBKE  TOCTABJICHHBIX  3aJa4, OOCYXJIEHHS  Ha  IICUXOJIOTO-
NeJJarOTHYeCKOM  KOHCHJIMYyME (YyueOHO-METOJMYECKOM COBETe W/WiIU  JIp.)
o0pa3oBaTeIbHOM OpPraHW3alliyd C IEJIbI0 BBISBICHUS MPUYUH W COTJIACOBAHUSA
IUIAaHA COBMECTHBIX JEHCTBUH IMEJarorH4ecKOro KOJUIEKTHBA, OpraHU3aliu
B3aMMOJICHCTBUS C POJAUTEISIMU/3aKOHHBIMU TIPEJICTABUTEIISIMU 00YyYaIOIIErocs.
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TEMATHYECKOE IINTAHUPOBAHUE

Pe3epBHOE BpeMsl, BBIIETIEHHOE HAa KaXAOM roay 0O0y4eHHsl, IeJarorndyeckuii paboOTHUK pacnpeaensieT caMOCTOATEIbHO Ha
yKa3aHHbIE TEMAaTUYECKHUE pa3liesibl M TEeMbl, PYKOBOJCTBYSCH CTENEHBIO CJIOKHOCTH MaTepuana [Jjsi OOydaromuxcs C
HapyUICHUSIMU CITyXa, UX JOCTHKEHUSMU B OBJIAJIEHUU MPEIMETHBIMU pe3ylbTaTamMu. Takxke JOMyCKaeTcs HCMIOJIb30BaHUE
PE3EepPBHOTO BPEMEHU sl OPraHU3alMU TOBTOPEHUS/0000IEHISI U3YUEHHOT0 MPOrPaMMHOI'0 MaTepHaia.

O61ee konmyecTBO yacoB — 68. PezepBHoe Bpemsi — 6 yacos.

Tembl (TeMaTHYeCKHE

OcHoBHOE CoacpKaHue

OcHOBHbIE BHIbI JI€SITEJIbHOCTH

yessoBeka» (6 4)

CMECH.

CrocoObl  pa3zienieHus  CMeceid.
XUMUYeCKue siBIeHus. [lpu3Haku U
MPOTEKAHHSI XUMUYECKUX PEAKIIHA.
3HaKOMCTBO C ITPaBHJIaMH 0€30TIaCHOCTH U MPUEMaMHU
paboThl B XUMHUYECKOHU JTA0OPATOPUH.
JdemoHcTpauuu

1. JlabopaTopHOE 00OpyIOBaHHE.

2. PaznuuHble BUIBI XUMUYECKOH MTOCY/IBI.

3. O0pa31pl BEmecTB.

4. CriocoOb1  pasneneHusi cMeceir (pruibTpoBanue,
BBITIAPUBAHKE, TUCTHIUISALINS, XpoMaTorpadus).
JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopmvie onvimoi:

Onucanne  (Qu3MUECKUX  CBOWCTB
Pa3znenenne cMecu ¢ TOMOIIIbIO MarHUTA.
Ipaxmuueckue pabomul:

dusnueckue u
YCIIOBHS

BCIICCTB.

0JI0KH/MO1YJIH)
Paznen «IlepBoHavajibHbIe XUMHYECKHE TOHATHSI» (24 1)
Tema  «Xummsa  — | [Ipeqmer xumuu. Ponb XMMUM B KU3HU 4eloBeka. | B meyvenue  yueOHo20  200a: TIOHMMaTh, TPUMEHSATh B
BaKHAs o0JiacTh | XMMHS B CUCTEME HayK. CaMOCTOSITEIbHON peun, BOCIIPUHUMATH (CIYXO3pUTENbHO W/WIN Ha
ecTeCTBO3HAHUS U | MeTo/ipl Mo3HaHUS B XUMUHU. CIIyX C Y4€TOM YPOBHSI CIyXOPEUYEBOTO Pa3BUTHS OOy4aIOIINXCS) U
NPaKTHYeCKOi Tena u BemecTBa. du3nyecKne CBOMCTBA BEIIECTB. | JOCTATOYHO BHATHO M €CTECTBEHHO BOCIPOU3BOJUTH TEMAaTHUECKYIO
AeATeJIbHOCTH ArperaTHoe COCTOSIHUE BeIeCTB. YHCThIE BEIIECTBA U | U TEPMUHOJIOTHYECKYIO JIEKCHKY, a TaKXKe JEKCUKY MO0 OpraHU3aluu

y4eOHON JesITeTbHOCTH. BBIMONHATE (QOHETHYESCKYIO  3apsIKYy.
Hcnonp3oBaTh MaKTUIBHYIO (YCTHO-AAKTHIIBHYIO) (OPMY CIIOBECHOM
peUr B Ka4eCTBE BCIIOMOTATEIIBHOTO CPE/ICTBA OOIICHUS.

Io oxonuanuu Kasxicooi yuebHol yemeepmu. BOCIPUHAMATH Ha CITyX
¥ BOCTIPOU3BOJHUTH TEMATHYECKYIO U TEPMHHOJIOTHICCKYIO JICKCUKY
y4eOHOH AMCIUIUIMHBI, & TAKXKE JIEKCUKY 110 OpraHU3aluu y4eOHOM
JeSITeITbHOCTH.

e lcrionp30BaTh B CTPYKTYPE BHICKA3bIBAHUI N3y4aeMbIe TIOHSTHSL.
e Coo0ImaTh 0 poJii XMMUH B IPUPO/IC U )KU3HH YEIOBEKA, O €€ CBS3H
C IPYTMMU HayKaMH.

e Paznnuath 4HUCTBHIC
HEOTHOPO/IHBIC CMECH.
e PaznnuaTh QU3NUECKUE U XUMUYECKUE SIBIICHUSI.

e OmpenensaTh NPU3HAKKM XUMUYECKHX PEAaKIHH W YCIOBHS HX
MPOTEKAHMUS.

BC€OIeCTBaAa MW CMCECHU; OJHOPOJHBIC H
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Ne 1. IlpaBuia paGoTbl B 1a0OPaTOPHH M MPHEMBI
oOpartieHus ¢ JIabopaTOpHBIM 000PYTOBAHUEM.

Ne 2. Paznenenue cmecedl (Ha NpuUMEpe OYUCTKU
IIOBapEHHOH COJIHN).

e CiieioBaTh MpaBUJiaM TMOJb30BAHMS XUMHUYECKOW TMOCYIOH U
1abopaTopHBEIM 000PYIOBAHHUEM, a TAK)KE MpaBUiIaM OOpaIieHus ¢
XMMHWYECKUMH BELIECTBAMHM B COOTBETCTBUU C MHCTPYKLUAMM IO
BBIIIOJIHEHUIO TIPAKTUYECKUX padoT.

e [[nanupoBaTh W MPOBOAUTH XHUMHUYECKUN HKCIEPUMEHT IO
U3YYEHHUIO U ONUCAHUIO (PU3MUYECKUX CBOWCTB BEILECTB, CIOCOOOB
pa3aeseHus CMECer BEIIECTB.

e Vcnonb30BaTh Ipy BBIOJIHEHNWN YYEOHBIX 3aJlaHUN U B IIPOLIECCE
UCCJIEIOBATENbCKON JeSITeNIbHOCTH HayYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMHUYECKOTO COAEp KaHMs, CIPaBOYHbIE MaTepHabl,
pecypcsl MHTEpHETA.

e BoicTpauBath OTBEeTHl (YCTHO/YCTHO-IAKTHJIBHO, MHCBMEHHO) C
omnopoi Ha HHPOPMAIUIO U3 yueOHHMKA U CIPAaBOYHBIX MaTepUasoB,
UCIIOJIb30BATh B COCTaBE BBICKA3BIBAHUN W3YYECHHBIH MOHATUHHBIN
anmnapar Kypca XUMHH.

Tema «BemecrBa wu
XHMHYECKHe
peakuum» (18 1)

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE DJIEMEHThI. 3HAKH
(CUMBOJIBI) XMMHYECKUX dieMeHTOB. IIpocTeie wu
CJIOKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuueckass  (opmyna.  BaneHTHOCTH  aToMOB
XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB. OtHOCHUTENBHAS aTOMHas ~ Macca.
OtHocuTenbHas MoJeKyJasipHas Macca. MaccoBas
JI0JIsI XMMHUYECKOI'O 3JIEMEHTA B COCIMHEHUH.
®u3nyecKkrue 1 XMMHUYECKHE SIBJICHUSI.

Xumnueckass peakuus. [lpusHaku wu  ycnoBus
MPOTEKAHUSI XUMHUYECKUX peakuuil. XUMHYEeCKue
yYpaBHEHHUSI.

Tunel  XUMHYECKHMX  peakiuil
pa3NioKeHUs, 3aMEILICHUsI, 0OMEHA).
3aKOH COXpaHEHUs1 MacChl BEUIECTB.
M.B. JIoMOHOCOB — y4€HBIN-IHIMKIOTIEUCT.
JdeMoHcTpanuu

(coenuHeHwsl,

L HpI/IMeHSITI) €CTCCTBCHHO-HAYYHBIC MCTO/bI IIO3HAHUA (B T.4.
HaOJIOZICHWE, MOJICTMPOBAHKUE, OKCIIEPUMEHT) UM  OCHOBHBIE
oriepanuu MBICITUTEITBHOM JEeSITeTbHOCTH (cpaBHEHHE,
KJIaccuUKAIK) U U3YYSHHsSI BEIECTB U XUMHUYECKUX PEAKIIHH.

e PackpbIBaTh CMBICI M3Y4aeMbIX TIOHSATHI ¥ 3aKOHOB U TIPUMEHSTh
9TH MOHSITUS TIPU OMTMCAHUU CBOMCTB BEIIECTB U MX MPEBPALICHUN.

e PaznnuaTth (u3MYecKHe W XMMHUYECKHE SIBJICHUS, OOBSCHATh UX
CYIIHOCTh C TOYKH 3PECHUSI aTOMHO-MOJICKYJISIPHOTO YYCHHUSI.

e OnpenensaTh MNPU3HAKKM XUMHUYCCKHX pEaKIUi, YCIOBUA UX
MIPOTEKAHHSI.

e OOBSICHATh CYHIHOCTh (DU3MUECKUX W XUMHUYECKHX SIBICHUU C
TOYKH 3PCHUS aTOMHO-MOJICKYJISIPHOTO YUCHHSL.

e KnaccupunupoBaTh XUMUYECKHAE PEaKUK (110 YKCIY M COCTaBY
pearupyrmux u 00pa3yroIIuxcs BEIIeCTB).

e CocraBnsaTh (popMynbl OMHAPHBIX BEIIECTB IO BAJCHTHOCTH U
OTIPEIeNATh BaJICHTHOCTH MO (popMyliaM BEIIECTB.

e PaccTaBnsaTh KOAQGUITUEHTHI B YpaBHEHHUSIX XUMUYECKIX PEaKIIUH.
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dusnueckue sBJICHUS (pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE U KOHJCHCAIUS BOJBI U T.11.).

XUMHUUECKUE SBJICHUS (TOpPEHHE CBEYH, Pa3I0KEHUE
caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHl C
xJopuioM Oapusi, paziokenue ruapokcuaa meau (11),
B3aMMOJICHCTBHE XKeJe3a C CEpOM, B3aUMOJICHCTBUE
*xene3a ¢ pactBopoM cosia meau (11).

OMnBIT, WIUTIOCTPUPYIOIINI 3aKOH COXPaHEHHS MaCCHI.
JlabopaTopHble U NpaKkTHYeCKue padoThl
Jlabopamopuvie onvimei:

[Ipumepsl Qu3nyeckux siBIEHUH (IUIaBJIE€HHE BOCKa,
TasiHUE JIbJ1A).

[Ipumepbl XuUMUYECKHX SIBIEHUHN (TMpOKaIMBaHUE
MEIHOM TIPOBOJIOKH, B3aMMOJEHCTBHE Mena C
KHCIIOTOM).

Mopenn aToMOB 1 MOJIEKYI.

Buvtuucnenusn

— OTHOCHUTEJIBHOM MOJIEKYJIIPHOM MacChl BEILIECTB;
— MAacCOBOM J0JM XHMHUYECKOTO JJIEMEHTa 10
hopmyse coeTMHEHHS.

e CiieioBaTh MpaBUJiaM TMOJb30BAHMS XUMHUYECKOW TMOCYIOH U
1abopaTopHBEIM 000PYIOBAHHUEM, a TAK)KE MpaBUiIaM OOpaIieHus ¢
BEILIECTBAMU B COOTBETCTBHUU C WHCTPYKIHUSMHU [0 BBITIOJHEHUIO
71a00paTOPHBIX XUMHUUECKHUX OTBITOB.

e llcrionb30BaTh NMpU BBHIMOJTHEHUN YU€OHBIX 3aJIaHUN U B TIPOLIECCE
HCCJIEI0BATEIIbCKOM S TEIIbHOCTH.

Paznen «BakHeiilue npeacTaBuTeId HEOPraHMYECKHX BelecTB» (36 )

Tema «Bo3myx.
Kucaopoa. Ilonsitue
00 okcugax» (6 u)

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopon —
AJIEMEHT M TpocToe BemecTBo. O30H — aJIOTpOITHAs
Mo duKkaius kuciopoaa. HaxoxaeHue kuciopoa B
npupojsie, (GU3NYECKHME | XHMHUYECKHE CBOMCTBA
(peakiuun OKHCJICHHS, ropeHue). Ycnosus
BO3HUKHOBCHHMS WM TpeKpaiieHus ropenus. [lonstue
00 oxcugax.

CriocoObl TONy4YeHHsI KUCIOpOJa B J1a0OpaTOpuu U
MIPOMBIIIJICHHOCTH.

[Ipumenenne kucnopona. KpyroBopor kuciopona B
MIPUPOJIE.

e PackpbiBaTh CMBICIT HM3y4aeMbIX TOHATHH M MPUMEHATH 3TH
MOHSTHSI IIPH ONMCAHUHU CBOWCTB BEIICCTB M UX IMPEBPAILICHUH.

e XapakTepu3oBaTh (ONMHCHIBaTh) COCTAaB BO31yXa, (DU3HUCCKUE W
XHUMHYECKHE CBOMCTBA KHCJIOPOJA, CIIOCOOBI €ro IMOJy4eHHs,
PUMEHEHHE U 3HAYCHHE B IPUPOJIC U )KM3HHU YeIOBEKa.

e CpaBHUBATh PEAKIIUU TOPCHUS U MEUICHHOT'O OKHCIICHUS.

e CoOuparp mpuOOpbI Ul MOMYYEHHUs KHUCIOpoAa (BBITECHEHUEM
BOJIbI ¥ BO3/IyXa).

e Pacrio3HaBaTh OMBITHBIM IYTEM KHUCIOPO/.
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TemmoBoit APheKT XUMUYECKON PEakIuu, MOHITHE O

TEPMOXUMHUYECKOM YpaBHEHUH, 9K30- u
SHIOTEPMHUUECKUX PEAKIUSX.

TormBo (HedTh, yroib U METaH).

3arpsi3HeHue BO3/IyXa, CIocoObI ero

MPEIOTBpAICHUS. Y CHIIEHHE TTApHUKOBOTO 3 dekra,
paspylieHrue 030HOBOTO CJIOSL.

JdeMoHcTpanuu

Bzaumoneiicteue ¢dochopa, cepsl U kemeza ¢
KHCIIOPOJOM (BO3MOXHO UCTIOJIb30BaHNE
BHJICOOTIBITOB).

OmnpeneneHne coepKaHus KACIOPO/ia B BO3IYXE.
OnbITHI, JIEeMOHCTPHPYIOIIHE YCIIOBHS

BO3HUKHOBEHHS M TIPEKPAIICHUS TOPEHUS.
JlabopaTopHble U NpPaKTHYeCKUe padoThI
Jlabopamopuwiii onvim:

O3zHakomJieHHe ¢ 00pa3liaMu OKCHJIOB.
Ilpakmuueckas paboma:

Ne 3. Tlomyuenue u coOupaHue KMCJIOPOIa, U3YICHHE
€ro CBOWCTB.

Buviuucnenusa

— MOJICKYJISIPHOM Macchl KHCIOpOJa M O030HAa Ha
OCHOBAaHUU aTOMHOM MacChl XUMHUYECKOTO JIEMEHTA.

e Vcronp30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISi  COCTaBJICHUS
(dbopMyI BEIECTB, MOJIEKYJISPHBIX YPABHCHUN XUMUYECKUX PEAKITHHA
C yJacTHeM KHCIOpO/a.

e OOBSCHATH CYIIHOCTh HKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

e CnegoBarh npaBujiaM Oe3zomacHOd paboThl B jJabopaTtopuu MpU
UCIIOJIb30BAHUU XHMHUYECKOHW IMOCYIpl U OOOpYyIOBaHUS, a TaKKe
IpaBWJIaM 00paIIeHHsI C TOPIOYNMH BEIIECTBAMHU B OBITY.

o [[nanupoBaTh ¥ OCYIICCTBJIATH HA TPAKTHKE XUMHUYCCKHE
OKCIIEPUMEHTBI, TPOBOJWUTH HAONIOJCHUS, [IeJaTh BBIBOJBI TIO
pe3ylibTaTaM dKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOU pabOTe B IpyIIIe.

e Vcrob30BaTh NpY BBIITOJIHEHWN YUEOHBIX 3aJJAaHUN U B TIPOIIECCE
UCCIIeIOBATEIIbCKON JIESATEIIEHOCTH HAYYHO-TTOTYJISIPHYIO
JUTEPATypPy XUMHYECKOTO COJACPKAHWS, CIPABOYHBIC MaTEpPHAIIBI,
pecypebl MHTEpHETA.

e BrictpauBath OTBETHl (YCTHO/YCTHO-IAKTHJIBHO, MHUCHBMEHHO) C
omnopoil Ha HGOPMAITUIO U3 YICOHHKA M CIIPABOYHBIX MATEPUAJIOB,
HCIIOJIb30BATh B COCTaBE BBICKA3BIBAHUN W3YYECHHBIH MOHATUHHBIN
anmapar Kypca XUMHH.

Tema «Bomopon.
IlonsiTHE 0 KHCJIOTAX H
coJisix» (6 u)

Boagopon — »927aeMeHT M IPOCTOE  BEIIECTBO.
Haxosxnenue B npupoje, pusndeckne u XuMHICCKUE
CBOWcTBa (Ha  TpUMEpPEe  B3aWMOJEHUCTBHUS  C
HEeMeTaJ/IaMU U OKCHJIaMH METaJNIOB), IPUMEHEHHUE,
CHOCOOBI TOTYYESHHUSI.

[ToHsiTHE O KUCIIOTAX U COJISX.

JdeMoHcTpanun

[Tomyuenue, coOupanue u pacrno3HaBaHUE BOJIOPOA.
I'openue Bogopoa.

Bsaumoneiictue Bomopoaa ¢ okcuaom menu (I1).

e PackpbiBaTh CMBICI H3y4aeMbIX TMOHSITUA M TMPUMEHATH OSTHU
MOHSTHSI IPU OMMCAHUU CBOWCTB BEUIECTB U UX MPEBPAILLICHUH.

e XapakTepu3oBaTh (ONUCHIBaTh) (UIUYECKUE U XUMHUYECKHE
CBOMCTBA BOJIOPO/Ia, CLIOCOOBI €ro MOTy4eHuUs, TPUMEHEHHE.

e CoOupatp npubop i MOIy4eHUs: BOJOPOIa.

e Mcronb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi  COCTaBIICHUS
dbopMyn BelecTB, MOJEKYISPHBIX YPABHEHUN XUMUYECKUX PEAKIIHI
C y4acTHEM BOJOpOJa.
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JlaGopaTopHble H MPaKTHYeCKHE PadoThI
Jlabopamopmwiii onvim:
BzaumoneiictBue KHCJIOT C
Ilpakmuueckas paboma:

Ne 4. [Tomyuenue u cobupanue BOIOPOAA, U3YUYEHUE
€ro CBOMCTB.

Botuucnenus

— MOJICKYJISIPHOH MaccChl BEIIECTBA HA OCHOBAHHH
ATOMHOM MacChl XUMHYECKHX JIEMEHTOB.

METaJlJlaMU.

e CnenoBarh mpaBwiaM 0Oe30macHOi paboThl B JabopaTopuu MpH
UCTIOJIb30BAHUN XUMHUYECKOW TOCYIbl M O0OPYIOBaHHS, a TaKKe
npaBuiIaM 0OpaleHns ¢ TOPIOYNMH BEIIECTBAMH B OBITY.

e [[manupoBaTh W OCYIIECTBIATH HA MPAKTHKE XUMHUYECKHE
OKCIIEPUMEHTHI, TPOBOJUTH HAONIONCHHS, JeNaTh BBIBOJBI IO
pe3ysbTaTaM 3KCIEePHUMEHTA.

¢ Y4yacTBOBaTh B COBMECTHOH paboTe B TpymIie.

Tema
«KoaunuecTBeHHbIE
OTHOIEHUS] B XUMHH»
(5w

KonunuectBo BemectBa. Mousib. MousipHast macca.
3akoH ABorazipo. MossipHblif 00bEM razoB. Pacuérsl
10 XUMHUYCCKUM YPAaBHCHUSM.

JdemMoHcTpanus

OOpa3ipl  BEIIECTB  KOJWYECTBOM | MOJIb.
Bviuucnenus

— 00BéMa, KOoJHMYeCTBa BEIIECTBA Tras3a II0 €ro

M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY;
— 00bEMOB ra3oB M0 YPaBHEHUIO PEAKI[MU Ha OCHOBE
3aKOHAa 0OBbEMHBIX OTHOIIICHUH T'a30B.

° PaCKpI)IBaTI) CMBICJI HM3Yy4YaCMbIX HOHIATHUH U MNPUMCHATL OTHU
IMOHATHA, a TAKXKC HM3YYCHHBIC 3aKOHbBI WM TCOpHUU [JIsI PCIICHHA
pacy€THBIX 3a1a4.

¢ BEIYHCIIATE MOJSPHYIO MacCy BEMISCTB; KOJHUYECTBO BEIIECTBA,
00BEM rasza, Maccy BEIIECTBA.

e [IpoBoauTh pacy€Tsl IO YPABHEHUSM XHMHYECKUX PEAKIUN:
KOJIMYECTBa, 00BhEMA, MAaCChI BEIIECTBA MO0 H3BECTHOMY KOJIMIECCTBY,
00BEMY, Macce peareHTOB WM MPOYKTOB PEaKIny.

e BrictpauBath OTBETHl (YCTHO/YCTHO-IAKTHJIBHO, MHUCHBMEHHO) C
omnopoit Ha HGOPMAITUIO U3 YICOHHKA M CIIPABOYHBIX MATEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3BIBAHUN W3YYECHHBIH MOHATUHUHBIN
anmnapar Kypca XUMHH.

Tema «Bopna.
PacrBopbl. IlonsiTue
00 ocHOBaHHAX» (6 1)

duszndyecknue CBOKWCTBA BOJBL. AHAJIW3 W CHUHTE3 —
METO/IbI U3yUEHUST COCTaBa BOJIBI.

XHWMHYECKUE CBOMCTBA BOJIbI (PEAKIIMK C METAJJIaMU,
OKCHJIaMU METAJUIOB U HEMETAJIJIOB).

CocraB ocHoBanui. [TonsTHEe 00 MHIUKATOPAX.

Bona kak pactBoputenb. PactBopsl. PactBopuMocTh
BEIIECTB B BOJIE.

Hacrpiiiennple ©W HEHAcCHIICHHBIE
MaccoBas 107151 BEIIECTBA B PaCTBOPE.
Ponp pactBOpoB B mpHUpoAe U B KU3HHU YEIOBEKA.
KpyroBopoT Boibl B IpupoeE.

PacTBOPBL.

e PackpbiBaTh CMBICI H3y4aeMbIX MOHSITUA M TMPUMEHATH OSTHU
MOHSTHSI IPU OMMCAHUU CBOWCTB BEUIECTB U UX MPEBPAILICHUH.

e XapakTepu3oBaTh (PU3HUECKUE U XUMHUYECKHE CBOMCTBA BOAbI, €€
POJIb KaK pacCTBOPUTEJIS B IPUPOIHBIX MpoLIeccax.

e COoCTaBIATh YPaBHEHUSI XUMUUECKHUX PEAKIINI C y4acTHEM BOJBI.
e OOBSICHATH CYIIHOCTh JKOJOTHYECKHX MpPOoOJieM, CBSI3aHHBIX C

3arpsA3HCHUCM IIPUPOJHBIX BO/, CIIOCOOBI  OYHMCTKH BOJbBI OT
an/IMeceﬁ, MCPBLI 110 OXpaHE BOJ OT 3arpsA3HCHHA.
° HJ'IaHI/IPOBaTL U OCYHCCTBJIATHL Ha IIPAKTHKEC XHUMHUYCCKUC

OKCIICPUMCHTBI, IIPOBOJUTH Ha6J'II-OI[eHI/I}I, JA€JaTb BbIBOAbLI II0
pe3yJibTaTaM SKCIICPUMCHTA.
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3arpsisHeHue NpupoJHbIX BoA. OXxpaHa U OYHMCTKA
MIPUPOHBIX BOJI.

JdeMoHcTpauuu

DNEeKTpOau3 BOJAbI; CUHTE3 BOJbI; B3aUMOJEHUCTBUE
Boael ¢ wmetawiamu  (Na, Ca) (BO3MOXHO
HCII0JIb30BAHNE BUJIEOMATEPHUATIOB).

PactBopenue BEILIECTB c pa3IM4YHON
PacTBOPUMOCTHIO.

HccnenoBanne pacTBOPOB KHCIOT M IIEIOYEH C
MTOMOIIBIO0 UHAUKATOPOB.

JlabopaTopHble M MpaKTHYecKHe padoThl
Ipakmuueckas paboma:

Ne 5. TlpuroTtoBiieHHE pacTBOPOB C OINPEACIEHHON
MAacCOBOM JI0JIE paCTBOPEHHOTO BEMIECTBA.
Botuucnenusn

— C HCIOJIb30BAHMEM TMOHSTHUS
BEIIECTBA B PACTBOPEY.

«Maccosad J0JId

e CnenoBarh mpaBwiaM 0Oe30macHOi paboThl B JabOpaTtopuu mpu
UCTIOJb30BAHUM  XMMHUYECKOH mocyasl U oOopynoBaHus. 6
[IpoBOIUTH BBIUKCIEHUS C IPUMEHEHUEM MOHATHS «MaccoBas J10J1s
BEIIIECTBA B PACTBOPEN.

e lcnionb30BaTh Ipy BBIIIOJIHEHNWU YY4EOHBIX 3aJJaHUM U B IIPOLIECCE
UCCIIEI0BATENIbCKOM JEATENbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpPATypy XHMHUYECKOTO COAEpKaHMs, CIPAaBOYHbIE MaTepHabl,
pecypcsl MHTEpHETA.

e BoicTpauBarh OTBeTHl (YCTHO/YCTHO-IAKTHJIBHO, MHUCBMEHHO) C
oTopoii Ha MHPOPMAIUIO U3 yUeOHHMKA U CIPAaBOYHBIX MaTepUasoB,
WCIIOJIb30BAaTh B COCTaBE BBICKA3BIBAHUN W3YYECHHBIH MOHATUHHBIN
anmnapar Kypca XUMHH.

Tema «OCHOBHBIE
KJIACChI
HEOpPraHu4YecKHuX

coequHeHuir» (13 u)

Knaccudukanus HeopraHU4eCKuX COSTUHEHU.
Okcuapl:  coctaB, Kinaccudukanus (OCHOBHEIE,
KHCJIOTHBIE, aM{OTEepHbIE, HECOJIEe0Opa3yIoIne),
HOMEHKJIaTypa (MEXIyHapOaHAs U TPUBHAIBHAS).
[lonyueHue M XUMHUYECKHE CBOWCTBA KHUCIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB.

OcHoBaHus: cOCTaB, KiIacCHU(PHUKAIUsI, HOMEHKIIaTypa
(MexayHapoIHas W TpUBHANbHAsA), (QU3NYECKHUE U
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUSI.
Kucnotsl: cocraB, kiaccuduxaius, HOMEHKIATypa,

¢u3nyecKkue W XMMHYCCKHE CBOWCTBA, CIIOCOOBI
MOJTyYCHUSI.

Psit akTHBHOCTH METaJLIIOB.

Conu (cpennue): HOMEHKJIaTypa, CIIocoObI

NOoJIy4CHH, B3aHUMOJICMCTBHE COJEH C MCETalljlaMu,
KHUCJI0TaMH, IICJI09YaMi U COJISIMHU.

e Knnaccudunuponatb
CBOWCTBaM.

e CocTaBisaTh (OPMYJIbI OKCHJIOB, KHUCIOT, OCHOBAaHWM, COJIEH H
Ha3bIBaTh X MO MEXAYHAPOIHONH HOMEHKIIATYpE.

e [IporHo3upoBaTh CBOMCTBAa BEIIECTB HAa OCHOBE OOMIMX
XUMHYECKUX CBOWCTB M3YYEHHBIX KJIACCOB/TPYII BELIECTB, K
KOTOPBIM OHU OTHOCSITCS.

e CocTaBisTh MOJIEKYJISIpHBIE ypaBHEHUS peaxuui,
WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M CHOCOOBI MOTy4EHUS
BEIIECTB M3YYCHHBIX KIACCOB/TPYII, a TaKKe MOITBEPKIAIOIINX
TEHETHYECKYIO B3aUMOCBSI3b MEXK]Ly HUMHU.

o [Ipou3BOANTH BHIYUCIICHNUS 10 YPABHEHHUSIM XUMHUECKUX PEAKIHIl.
e [[nanupoBaTh ¥ OCYIIECTBJIATH Ha NPAKTHKE XUMUYECKHE
OKCIIEPUMEHTHI, MPOBOAUTHL HAOMIOACHHUS, [EeNaTh BBIBOJABI TIO
pe3ynbTaTam KCIEPUMEHTA.

HN3ydaCMbBIC BCHIECCTBa IO COCTaBy H
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I'enernueckas CBSI3b MEXIy KJlaccaMu
HEOPraHUYECKUX COCAVHECHUMN.

JdeMoHcTpauuu

OOpa3ipl  HEOPraHUYECKUX BEHIECTB  Pa3IMUHBIX

KJIACCOB.
B3aumopeiictBue pacTtBOopa CEpHOM KHUCIOTBI C
okcusiom meau (1I).

Peakuus HeliTpann3anum.

BriTecHeHne ONHOTO MeTallia APYrUM U3 pacTBOpa
COJIN.

JlabopaTopHble U NPaKTHYeCKUE PadOThI
Jlabopamopuvie onvimei:

B3anmopeiicTBie KUCIOT ¢ METaJUIaMH.

[Tonyyenue HEPACTBOPUMBIX OCHOBAHHIA.
B3anMopelictBue HEpacTBOPUMBIX OCHOBAHMM C
KHCJIOTaMHU.

Paznoxxenne ruapokcuna meau (I1) mpu HarpeBanum.
[IpakTrueckas padoTa:

Ne 6. Pemrenne skcriepuMEHTAIBHBIX 33/1ad 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COCAMHEHUI.
Buviuucnenusa

— 10 YPABHEHUSAM XUMHUUYECKUX PEAKIUN.

e CnenoBarh mpaBwiaM 0Oe30macHOi paboThl B JabOpaTtopuu mpu
UCTIOJIb30BAHUN XUMHUYECKOW MOCY/IbI U 000PY/I0BAHMUSL.

e Vcrionp30BaTh MpH BBHIIOJHEHUN YYEOHBIX 3aJlaHUI U B IpoIecce
UCCIIEI0BATENbCKOM JEATENbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpPATypy XHUMUYECKOTO COJAEpKaHMs, CIPAaBOYHbIE MaTepHabl,
pecypcbl MHTEpHETA.

e BricTpanBath OTBETHl (YCTHO/YCTHO-JAKTHJIBHO, TMHCBMEHHO) C
omnopoi Ha MHPOPMAIUIO U3 yUeOHHMKA U CIPAaBOYHBIX MaTepUasoB,
WCIIOJIb30BAaTh B COCTaBE BBICKA3BIBAHUN W3YyYECHHBIH MOHATUHHBIN
anmnapar Kypca XUMHH.

IloBTOpEHUE, 00001IeHNE U CHCTEMATH3ALMS M3Y4YEHHOr0 MaTepuaJia (2 4)

IToBTOpenue (2 4)
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O61ee konmyecTBO yacoB — 68. PezepBHOe Bpemsi — 6 yacos.

Tembl (TeMaTHYeCKHE
0JI0KN/ MOy JIN)

OcHoBHOE€ CoaecpiKaHue

OcHOBHbIE BH/IbI I€SITEJIbHOCTH

IoBTOpenue (3 u)

B meuenue  yuebnHoco 200a:  TIOHUMAaTh, NPUMEHATH B
CaMOCTOATEIBHOM peur, BOCIPUHUMATH (CITyXO3pPHUTEIHHO W/WIIHA HA
CIyX C y4€TOM YpPOBHSI CIIyXOPE€UYEBOTO Pa3BUTHs OOy4aAIOUIUXCS) U
JOCTAaTOYHO BHSTHO M €CTECTBEHHO BOCITPOM3BOIUTH TEMATHUECKYIO
¥ TEPMUHOJIOTHYECKYIO JIEKCHKY, a TAKKe JIEKCHKY 110 OPTaHU3alluu
y4eOHOHN JesITeTbHOCTH. BBIMONHATE (OHETHYECKYIO  3apsIKYy.
Hcrionp30Barh JaKTWIIBHYIO (YCTHO-IAKTHIIBHYIO PEUb) B KaueCTBE
BCIIOMOTATeIIbHOTO CPEICTBA OOIIEHNSI.

I1o oxonuanuu Kasxicooi yuebHol yemeepmu. BOCIPUHAMATH Ha CITyX
¥ BOCTIPOM3BOJHNTH TEMAaTHYECKYIO H TEPMHHOIOTHIECKYIO JIEKCHKY
y4eOHOH AMCIUTUIMHBI, & TAaKXKe JIEKCUKY 110 OpraHu3aluu y4eOHOM
JIeSITEITbHOCTH.

Pasznen «Ilepuognyeckuii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemMeHToB JI.U. MenneneeBa. CtpoeHue arToMoB. XUMHYECKAasI
cBs13b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHBIE peakiumn (20 4)

Tema
«Ilepuoamueckni
3aKO0H "
Iepuoguyeckas
cHCTEeMa XHMHYECKHX
3JIEMEHTOB

J.A. MenaejieeBa.
Crtpoenne atoma»
(99)

[lepBbie TOMBITKM  KJIACCU(UKAIIUH XUMHUYCCKUX
37eMeHTOB. [loHATHE O rpynmax CXOIHbIX 3JIEMEHTOB
(memovyHble W IIEJIOYHO3EMENIbHBIE  METaJlIbI,
rajoreHbl, HHEPTHBIC Ta3bl).

DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCHUIBI
U TUJIPOKCHU/IBI.

[Tepuonuueckuii 3akoH u llepuoaudeckas cucrema
XAMHYECKUX  3neMeHtoB .M. Menpeneena.
[Tepuonsl, rpymnmsl, noArpymnibl. PU3NYECKUN CMBICII
MOPSJIKOBOTO HOMEpPA AJIEMEHTa, HOMEPOB Tepruoaa 1
CPYIIIBIL.

Crpoenue aroMoB. CoctaB aTOMHBIX sijiep. M30Tombl.
OnextpoHbl. CTpoeHHe JIEKTPOHHBIX 000J0YeK

e PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

e [loHnMarh CyniecTBOBaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX D3JEMEHTOB (M3MEHEHHE paJuycoB aToOMOB U
ANEKTPOOTPUIIATENILHOCTH) U HMX COCJMHEHUN OT TMOJOXKEHHUS B
NEPUOTNYECKON CUCTEME U CTPOSHHS aToMa.

e YcTaHaBnMBaTh CBSI3b MEXKIY IIOJIO)KEHHEM JJIEMEHTa B
NEPUONYECKON CUCTEME M CTPOCHUEM €ro atoma (COCTaB M 3apsi
aapa, o0Iiee 4Yuciao BJIEKTPOHOB U pachpeieNieHHe UX II0
ANEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapakTep U3MEHEHHUS CBOWCTB JIEMEHTOB M HX
COeMHEHU Mo TpymnaM u nepuogam llepuoandyeckoit CUCTEMBI.

e XapaKkTepu30BaTh XUMHUECKHUE FJIEMEHTHI MIEPBBIX TPEX MEPUOIOB,
Kalus, Kajdblus MO UX MosiokeHuto B [lepmoanueckoil cucreme
JI.. Menpaeneena.
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aToMOoB  mepBbIX 20 XMMHUYECKHX DJIEMEHTOB
ITepuoguueckoit cucremsl [I.11. Menneneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTAa MO €ro
IIOJIOXKECHUIO B [Tepuoanueckoit CHCTEME
J.N. MenneneeBa.  3nauenue  Ilepuoamueckoro
3akoHa W [lepuoanyueckoil CHUCTEMBl XUMHUYECKUX
9JIEMEHTOB NI Pa3BUTHUS HAYKH M TPAKTHUKH.
JI.1. MenpeneeB — yd€HbIH, IEAAror U rpakIaHuH.
JdeMoHcTpanuu

KopoTtkonepuonnas u amuHHOTIEpHOHAS (HOPMBI
[Tepronnyeckoi CUCTEMBI XUMHYECKHUX 3JIEMEHTOB
.. Menneneena.
O3HaKkOMJICGHHE C
HEMETAJIOB.
JlabopaTopHble U NpPaKTHYeCKUe padoThI
Jlabopamopuwiii onvim:

B3aumopelictBue ruapoKcuia [UHKA C pacTBOPaMH
KHCJIOT M IISJIOYCH.

obpasmamMu  METANIOB U

e CnenoBarh mpaBwiaM 0Oe30macHOi paboThl B JabOpaTtopuu mpu
UCTIOJIb30BAHUN XUMHUYECKOW MOCY/IbI U 000PY/I0BAHMUSL.

e BoicTpanBarh pa3BEPHYThIE IHCBMEHHBIE U YCTHBIE OTBETHI C
OTIOPOH Ha MHPOPMALIUIO U3 YIeOHHKA U CIIPABOYHBIX MaTEPUAJIOB,
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM NOHATUMHBIA amnmapar Kypca
XUMMUH.

e Vcrionb30BaTh MpU  BBHIMOJIHEHUHM YYEOHBIX 3aJaHUNA  TEKCTbI
yuebHMKa, crpaBouHble Mmarepuansl (Ilepuoanyeckyro cucremy
XUMHUYECKUX 2JIEMEHTOB J.. Menjeneera, TaOIHILy
pacTBOPUMOCTH  KUCJIOT, OCHOBAaHMM W COJ€d B  BOJE,
ANEKTPOXUMUYECKUH PsI/i HAPSDKEHUH METAIIIOB).

e Vcnonb30BaTh Ipy BBIOJIHEHNWN YYEOHBIX 3aJlaHUN U B IIPOLIECCE
HCCJIEIOBATENbCKON JeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMUYECKOTO COAEp KaHMs, CIPAaBOUYHbIE MaTepHabl,
pecypebl MHTEpHETA.

Tema «Xumuueckas
CBA3b.
OxkucIuTEILHO-
BOCCTAHOBHTEJIbHbIE

peakum» (11 4)

DIIEKTPOOTPUIIATETLHOCTD
3JIEMEHTOB.

XuMmuyeckasi cBsi3b (MOHHAs, KOBAJICHTHAs MOJIsIpHAs
Y KOBaJICHTHAs HEMOJIsIpHasi).

CreneHb OKUCIICHUS.
OxkwucnuTensHO-BoccTaHOBUTENbHBIC peakiuu (OBP).
[Ipoueccer OKUCJICHUS U BOCCTAHOBJICHHS.
OxucnauTenu 1 BOCCTAaHOBUTEIH.

JdeMoHcTpanun
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peaxkuu:
TOpeHHe, PeaKIu Pa3oKeHUs, COSIUHEHHUS.

aTOMOB XUMHUYCCKUX

e PacKkpbIBaTh CMBICI U3y4a€MbIX MOHSITHH.

e OnpenensaTh BUJ XMMAYECKOHN CBSI3U B COCTMHEHHUH.

e OnpenensaTh CTENEHb OKHUCICHUS XHMHUYECKOrO0 AJIEMEHTa IO
dbopmyre ero coeAMHEHUSI.

e OnpenensaTh d3JEMEHT (BEIIECTBO) — OKHUCIUTENh W AJIEMEHT
(BEIIeCTBO) — BOCCTAHOBUTEb.

e OOBSACHATH CYITHOCTh IIPOIIECCOB OKUCIICHUS ¥ BOCCTAHOBIICHHS.
e CocTaBIsTh 3JCKTPOHHBIN OanaHC ¢ y4ETOM YHcla OTAAHHBIX U
MIPUHSITBIX 3JIEKTPOHOB.

e CoCTaBisATh  ypaBHEHUE
peaKIuu.

e Vcrionb30BaTh MpU  BBIMOJIHEHUU YUYEOHBIX 3aJaHUNA  TEKCThI
yueOHHMKa, CHpPaBOYHbIE MaTepuaibl (MEePHOJUUYECKYI0 CHCTEMY
XUMHUYECKUX 3JIEMEHTOB J.H. Menpeneena, TabIuILy

OKHCIIUTENHLHO-BOCCTAHOBUTEILHOM
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pacTBOPUMOCTH  KUCJIOT, OCHOBAaHMM W  COJEH B
JIEKTPOXUMUYECKHUH Pl HAIPSYKEHUI METAJLIOB).

BOJIE,

Paznen «BemecTBo M XuMn4eckue peakum» (16 u)

Tema «OcCHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxuuii» (5 v)

Krnaccudukarus XUMHYCECKUX peakuuii o
pa3IMyHBIM TMpU3HaKaM (10 YHUCIYy U COCTaBY
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3hdeKTy, TO0 H3MCHCHHIO CTEICHEH OKHUCIICHUS
XUMUYECKUX JJIEMEHTOB, 10 OOpaTUMOCTH, TIO
YYaCTHUIO KaTajau3aTropa).

OK30- u SH/I0TEPMUYECKUE peakuuu,
TepMOXUMHYECcKue ypaBHeHuUs. [loHATHE O CKOpOCTH
XUMHUYECKOM peakuuu. lloHsATHE O TOMOTEHHBIX WU
reTeporeHHbIX peaknusx. [lorsTue 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peaknusx. [lonstue o
XUMUYECKOM paBHOBecHH. DaKTOPHI, BIUSIIONINE Ha
CKOPOCTh XMMHYECKOW PEaKIUu ¢ TOJIOKEHUE
XMUMHYECKOTO PAaBHOBECHS.
OKHCIUTENTEHO-BOCCTaHOBUTENBHBIC peakiuu (OBP)
(anexrponnsiii 6ananc OBP).

JdemoHcTpauuu

1. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIUu OT
pa3IuYHbIX (PaKTOPOB.

2.  BozxeiicTBue — KaTajauzaTopa
XUMHYECKON pPEeaKInH.

3. IIpumepnl HEOOpPATUMBIX U OOPATUMBIX PEAKIIUMN.
4. CmenieHre paBHOBECHSI XUMUYECKOM pEaKIIUH.
Buviuucnenua

— KOJIMYECTBa BEIECTBA, 00bEMA M MacChl pearcHTOB

Ha CKOPOCTb

e PackpbiBaTh CMBICI H3Y4a€MbIX MOHSITHUH M IMPUMEHATH O3THU
HOHSTHS IIPU ONMCAHUU CBOWCTB BELIECTB U UX MPEBPALLIEHUH.

e KilaccupuuupoBarh XUMHYECKHE pEaKUUU IO  Pa3IMYHBIM
IIPU3HAKaM.

e YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEakiuu OT
pa3Iu4HbIX (PAKTOPOB.

e [IporHo3upoBaTh  BO3MOXKHOCTHU
MPEBPALICHUI B pa3INYHbIX YCIOBUSX.
e OnpenensaTe OKACIUTENb U BOCCTaHOBUTENB B OBP.

e CocTaBJsATh 3JIEKTPOHHBIN OanaHc peakiuu.

e [Ipou3BOANTH BBHIYUCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

¢ BricTtpauBarh OTBETHl (YCTHO/YCTHO-IAKTHIJIBHO, MHUCBMEHHO) C
omnopoi Ha HHPOPMAIUIO U3 yUeOHHMKA U CIPAaBOYHBIX MaTepUasoB,
HCIIOJIb30BATh B COCTaBE BBICKA3bIBAaHWM HM3Y4YCHHBIN MOHATUHHBIN
anmapar Kypca XuMHUH.

e lcrnionp30BaTh NpH BBIIOJHEHUN YYEOHBIX 3aJlaHUM M B IIpolecce
HCCIIEI0BATENbCKOM JeSATENbHOCTH HaY4YHO-TIOIYJIIPHYIO
JUTEPATypy XUMHUYECKOTO COJEpXKaHMs, CIPaBOYHbIE MaTepHabl,
pecypcol aTepHera.

MMPOTCKAHUA XUMHYCCKHUX

WIM I[POAYKTOB II0 YPAaBHEHHUAM XHUMHUYECKUX
peaKkiuu.
Tema Teopus DJICKTPOIUTHYCCKOH Aucconuanuy. | e PackpelBaTh CMBICI M3Y4aeMbIX IOHATHH, a TAKXKE CMBICI TEOPUU
«JIEKTPOJUTHYECKAs | DIEKTPOJIUTLI U HEDNIEKTPOIUTEL. KaTHOHBI, aHUOHEL. | 3JIEKTPOJMTHYECKOM IUCCOIUAIINM.
AUCCOLHALIMS. Mexanusm auccoLMalii BELICCTB € PasInYHBIMU | ¢ OGBICHATH NPUUMHBI 3JIEKTPOIPOBOJIHOCTH BOJHBIX PACTBOPOB.
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XHMHUYecKHe peaKiuu
B pactBopax» (11 u)

BUJAMU XUMHYECKOU CBs3U. CTENEHb AUCCOIMAIINH.
CunbHBIC U CJTA0BIC AIEKTPOJIUTHI.

Peakinu nOHHOTO OOMEHA, YCIOBUS MX MPOTCKAHMS.
HoHHbIE ypaBHEHHUS peaKLMil.

XUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHM 1 COJICH B
CBETEC TMPEJCTaBICHUU 00  DIIEKTPOJTUTHUECKOM
muccormanuu.  Cpenma  pactBopa. Ilonsitue o
TUAPOIIU3E COJIEH.

KadecTtBeHHbIC peakii Ha KATUOHBI U aHUOHBI.
JdeMoHcTpanuu

DneKkTpuyeckas MPOBOJAUMOCTb PaCTBOPOB BEIIECTB;
JBIKEHHUE HOHOB B AJICKTPUUECKOM TIOJIE.

OMNBITEL, WUTIOCTPUPYIOMINE TPU3HAKU TPOTEKAHUS
peakIuii HFOHHOTO OOMeHa.

OMBITHI TI0 OTIPENIETICHUIO CPEbl B pacTBOPAX COJICH

(xmopuma HaTpus, KapOoHaTa HATPHUs, XJIOpHUIA
[IMHKA).

JlaGopaTopHble M IPaKTHYeCKUe PadoThI
Jlabopamopmuwiii onvim:

Peakuuun  monHoro  oOmMeHa B pacTBopax
anekTposuToB: cyiabpara meau (II) w ménoun,

kapOoHaTa HATPHUS W COJITHOW KHCIIOTBI, PEaKIIHs
HEUTpaIM3allMl  MEXKIYy THUIPOKCUIIOM Kajausid |
COJITHOM KHCJIOTOM.

Ilpakmuueckas paboma:

No 1. Pemrenue skcriepuMeHTaIbHbIX 33/1a4 110 TEME.
Buvituucnenusn

— 10 YPAaBHEHUSAM XUMHUUYECKHX PEaKIUM.

e CoCTaBJIATh YPAaBHEHUS AUCCOLMAIMM KHUCIIOT, LIEI0YEH U COJIEH,
IIOJIHBIE U COKpALIEHHBIE HOHHBIE YPABHEHUSI XUMUYECKUX peaKLUil
HMOHHOTO OOMEHa.

e [[nanupoBaTh M OCYHIECTBJIATH Ha NPAKTHKE XUMUYECKHE
AKCIEPUMEHThI, MPOBOJAUTH HAONIOJEHUS, JejlaTb BBIBOJBI I10
pe3ysibTaTaM IKCIEPHUMEHTA.

e CnegoBarh npaBuiiaM Oe3omacHOi paboThl B jaboparopuu NpU
MCI0JIb30BAHNU XUMHMUYECKOM MOCyIbl U 000PYI0BaHUS.

e [Ipou3BOINTH BBIYUCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

e BoicTpauBath OTBEeTHl (YCTHO/YCTHO-IAKTHJIBHO, MHUCBMEHHO) C
oTopoii Ha MHPOPMAIUIO U3 yUeOHHMKA U CIPAaBOYHBIX MaTepUasoB,
WCIIOJIb30BAaTh B COCTaBE BBICKA3BIBAHUN W3YYECHHBIH MOHATUHHBIN
anmapar Kypca XUMHH.

e cronb30BaTh IpY BBHIIIOJIHEHNWH YU€OHBIX 3aJJaHUM U B IIPOLIECCE
UCCIIEI0BATENbCKOM JeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMUYECKOTO COJAEpKaHMs, CIPaBOUYHbIE MaTepHabl,
pecypcel MHTEpHETA.

Paznen «HemeTa/uibl M HX coeHHEHUsT» (

33 u, u3 HUX B 9 Kiacce — 21 4)

Tema «Oo0man
XapaKTepuCTHKA
XHMHYECKNX

OOmiass xapaktepucTuka ranoreHoB. OcoOeHHOCTH
CTPOEHHMSI aTOMOB 3TUX JIEMEHTOB, XapaKTEPHBIE IS
HUX cTerneHu okucneHus. Ctpoenue u uznueckue
CBOWMCTBA  NPOCTHIX  BEHIECTB rajioreHoB.

e OOBICHATH O6H_[I/Ie 3dKOHOMCPHOCTH B H3MCHCHHH CBOMCTB
HEMETAJJIOB M HX COCIUHEHUM B npeaciax MajbIX IMEpUOAOB U
TJIaBHBIX  NOATPYIIII HepHOHquCKOﬁ CHUCTEMBI  XUMHWUYCCKHX
3JICMCHTOB C y‘léTOM CTPOCHUSA UX aTOMOB.
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3JIeMEHTOB VIIA- | X¥MUYeCKHE  CBOMCTBA HAa  IpUMEpe  XJOopa | e XapakTepu3oBarh HH3MUYCCKHE M XMMHUYECKAE CBOMCTBA MPOCTHIX
rpynnsl. ['ajorensr» | (B3aUMOJCHCTBUE €  METAIaMH, HEMETAJUIAMM, | BELIECTB TajJlON€HOB (HA IPUMEPE XJIOpa) M CJIOKHBIX BEIIECTB
(54) menoyamu). Xnoposogopon. ConsiHas KHCIOTA, | (XIOPOBOAOPOJA, XIOPUAA HATPHs), CHOCOOBI MX IIOJNYYEHUS,
XUMHUYECKME CBOMCTBA, IOJYYEHHE, NPUMEHEHHE. | MPUMEHCHHE M 3HAUYCHHE B IIPUPOJIE U KU3HU YEIOBEKA.
KauectBenurie pCaKkuuun Ha TaJIOTCHUA-UOHHEI. | e OHpeﬂeﬂﬂTb raJJOoTeHUJ-HOHEI B pacTBOPE.
JefictBue Xiopa U XJIOPOBOAOPOJA HA OPraHH3M | o [ImaHnupoBaTh M OCYHWIECTBJISIT HA IPAKTUKE XHUMUYECKHUE
desioBeka. BaxHeHIne XI0pU/Ibl 1 UX HAXOXK/ICHHUC B AKCIIEPUMEHTHI, TPOBOJUTH HAOJIONCHUS, JENIaTh BBIBOJBI IIO
HpUpOE. pe3yJibTaTaM dKCIEPUMEHTA.
AemoncTpanuu e CnenoBaTh mpaBwiaM 0e30macHOM padOThl B J1abOpaTopuu Ipu
Buneomatepuanbi: raloreHbl 1 UX COC/TMHEHH. FICIIOJIL30BaHUH XHMHUUYECKOI MOCY/IbI U 000PYIOBAHHS.
O6pasiipl X10pHIOB. e BricTpauBath OTBETHI (yCTHO/yCTHO-JAKTHIBHO, IHCHMEHHO) C
.JIaﬁopaToprl? U NPAKTHYECKHE PaboThI onopoii Ha HHMOPMAIUIO U3 yueOHUKA U CIIPABOYHBIX MATEPHAIIOB,
Jlabopamopniii onvim: VICTIOJIB30BaTh B COCTaBE BHICKA3BIBAHMI W3YYEHHBIN MOHATHHHBINA
Pacno3naBanue Xa0pua-uOHOB. armnapar Kypca XHMHH.
IIpaxmuveckas paboma: . .. | ® Ucrionp30BaTh mipu BHITIOJIHEHUH YYeOHBIX 3aJJaHUN M B TIPOIECCce
Ne % llogysernre CONAHOA KHMCIOTHI, M3ydeHHE £€ HCCIIEI0BATEIIbCKOM NIeSTeTbHOCTH HayYHO-TIOTYJISIPHYIO
CBOUCTB. TUTEpPaTypy XHMHUECKOTO COMEPKAHMS, CIIPABOYHBIE MAaTEPHANBI,
Buuucnenus . pecypcsl MnTepHera.
— 0 YPaBHEHUSAM XUMHYECKHUX PEaKLH, eClIH OJUH
W3 peareHToB J1aH B U30BITKE;
— 00bEMOB ra3oB M0 YPaBHEHUIO PEAKI[MU Ha OCHOBE
3aKOHAa 0OBbEMHBIX OTHOIICHUH T'a30B.
Tema «O0mas | O6mas xapakrepucTuka 371eMEHTOB VIA-rpynmel. | ¢ OObscHATL OOLIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB
XapaKTepuCTHKA OcoOEHHOCTH CTPOEHHMsA aTOMOB 3THUX DJIEMEHTOB, | 31eMeHTOB VIA-TpYNIbI U MX COEAUHEHHN C YY4ETOM CTPOCHUS HX
XMMHYECKHX XapakTepHbIe sl HUX cTeneHu okuciaeHus. CTpoeHue | aToMoB.
3JIEMEHTOB VIA- | u  ¢Qusndeckue cBOicTBA TPOCTBIX BEILECTB — | o XapakTepu3oBaTh (PU3NYECKHUE U XUMHUUECKHE CBOMCTBA IMPOCTOTO

rpynnbl. Cepa un eé
coequHeHus» (7 1)

KHCITIOPO/Ia U CEPHI.
AnnoTpornHble MOAU(PHUKAIIUN KUCIOPOJAa U CEpHI.
Xumuyeckue  cBoiictBa  cepel.  CepoBoaopon,
CTpoeHHue, (PU3UYECKHEe M XHMUYECKUE CBOIICTBA.
Oxcuapl cepbl Kak MPEICTaBUTENN KHCIOTHBIX
okcupoB. CepHas  Kuciota, (QHUIMYECKHE U

BEIIECTBA Ccepbl U €€ COCAMHEHUI (CepOBOJIOPOAA, OKCHJIOB CEpBI,
CEpHOM KHUCIIOTHI, CYb(aTOB), CIIOCOOBI UX MOTyYEHUsI, IPUMEHEHHE
U 3Ha4YCHHE B MIPUPOJIC U )KU3HU YEIOBEKA.

¢ OrnpenensaTh HATMYKE Cylb(aT-HOHOB B pacTBOpE.

e OOBSICHITh CYIIHOCTh JKOJOTHYECKHX MpPOoOJieM, CBSI3aHHBIX C
nepepaboTKON COCMHEHH CepBhl.




39

XUMUYECKUE CBOWCTBa (0OIIME Kak MpeACTaBUTENS
KJIacca KUCIIOT U crienuduyeckue), MpuMeHEHHE.

XUMHUYECKHE  peakluuu, JiekKalme B OCHOBE
MIPOMBIIIJIEHHOTO ~ CHOCO0a  MOJy4eHHs]  CEpHOM
KHCJIOTBI. AmnmapaTbl W TMPOTEKAolUe B HUX
mpoueccel (Ha MpuUMepe MPOU3BOJCTBA CEPHOU

kucioThl). Colu CEepHOM KHUCIIOTHI, KadeCTBEHHAas
peakius Ha CyiIb(haT-uoH.
Haxoxnenue ceppl U €€ COCNMHEHWN B MPHUPOJE.

XUMUYECKOE 3arps3HCHHE OKPYXKAroMmIeH Cpeisl
COCAUHCHUAMU CCPhI (KI/ICJ'IOTHI)IG JOXIHU,
3arpsi3HEHUE BO37yXa U BOJOEMOB), CIOCOOBI €ro
NIpeNOTBPAILICHUS.

JdeMoHcTpanuu

Komnexuun  (Bumeomarepuanbl): cepa u e
COCTMHEHHUS.

OO6yrnuBanue caxapa nona NEUCTBUEM

KOHIEHTPUPOBAHHOM CEPHOUN KHUCIOTHI.
JlaGopaTopHble M IpaKTHYeCKUe PadoThI
Jlabopamopuvie onvimei:

O6napyxeHue cynb(arT-uoHOB.

B3anmopelictBue pa30aBIeHHONW CEPHOM KHCIIOTHI C
LUHKOM.

Buvtuucnenusn

— TI0 ypaBHEHUSIM XUMHUUYECKUX PEaKIUi;

— MacCOBOM J0JIM BBIXOJA MPOJIYKTA PEaKIUu.

e [[nanupoBaTh M OCYHIECTBJIATH Ha NPAKTHUKE XUMUYECKHE
AKCHEPHUMEHTBI, IPOBOJAUTH HAONIOJEHUS, JejaTb BBIBOJBI 110
pe3ysibTaTaM IKCIEPUMEHTA.

e CnegoBarh npaBujiaM Oe3zomacHOi paboThl B jJaboparopuu NpU
UCI0JIb30BAHUU XUMHMUYECKOH MOCYIbl U 000PYI0BaHUS.

e [Ipou3BONUTH BBIYUCICHUS 10 XUMUYECKUM YPABHEHUSIM.

e Vcrionb30BaTh MpU  BBIMNOJIHEHUHM YYEOHBIX 3aaHUNA  TEKCTbI
yuebHMKa, crpaBouHble Mmarepuansl (Ilepuoanyeckyro cucremy
XHMHUYECKHX 2JIEMEHTOB J.. Menjeneera, TaOIHILy
pacTBOPUMOCTH  KUCJIOT, OCHOBaHMM W COJ€d B  BOJE,
ANEKTPOXUMUYECKUH PsI/i HAIPSDKEHUH METAIIIOB).

e Vcnonb30BaTh Ipy BBIOJIHEHNWN YYEOHBIX 3aJlaHUN U B IIPOLIECCE
HCCJIEIOBATENbCKON JeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy XHMUYECKOTO COJAEpKaHMs, CIPAaBOUYHbIE MaTepHabl,
pecypebl MHTEpHETA.

Tema «Oo0man
XapaKkTepuCcTHKA
XHMHYECKHX
3JIEMEHTOB VA-
rpynmsbi. A3or,
pochop u 170.4

coemnHeHus» (9 v)

OOmiasi xapakTepuCTUKa DSIEMEHTOB VA-TpYIIIBL.
Oco0OeHHOCTH CTPOEHHUSI aTOMOB 3TUX 3JEMEHTOB,
XapaKTepHbIe JJI HUX CTENIEHU OKUCIICHUSI.

A30T, pacrpocTpaHeHue B mpupoie, pusmdeckue u
XMUMHUECKHe cBoMcTBa. KpyroBopot a3oTa B mpupoze.
AmMHak, ero ¢pu3MUecKue U XMMHUYECKHE CBOMCTBA,
nosydyeHue M npumeHerue. Cosm  aMMOHHMA, HX

e OObsICHATH OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
2JIeMEHTOB VA-TPyNIbl ¥ UX COCIUHCHHN C YYETOM CTPOCHHUS HX
aTOMOB.

e XapakTepu3oBaTh (PU3HUCCKHEC U XMMHYCCKHE CBOMCTBA MPOCTHIX
BelIeCTB a30Ta M ¢ochopa W UX COCTUHEHHH (aMMHaka, coyel
aMMOHHMS, a30THOM KHCIIOTBI, HUTpaToOB, okcuma (ochopa (V) u
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(du3nyuecKkne U XUMHYECKUE CBOWMCTBA, MPUMEHEHHE.
KauectBennas peaxius Ha HOHbI AMMOHHSL.

A30THasg KucinoTa, €€ (U3NYECKUE M XUMUYECKHE
cBoiicTBa (00IIME KaK MPEICTaBUTENS KIacca KUCIOT
u crnenuduueckue). Mcnonp3oBaHWE HUTPATOB U
coJieii aMMOHHA B  KayeCTBE  MHUHEPAIbHBIX
yoopenuil. XuMuueckoe 3arps3HeHUe OKpYKarolen
Cpelnbl COCIMHEHHSMHU a30Ta (KUCJIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/yXa, IOUBbI U BOJOEMOB).

®dochop, ammorponHbie Moaubukanuu (ocdopa,
¢dbuzmyeckue u XUMHUeckwe cBoicTBa.  Okcun
tdocdopa (V) u dochopnas kucnora, GU3NYECKUE U
XUMHUYECKHME CBOWCTBA, moiydeHue. KadecTBeHHas
peakuuss  Ha  ¢ocdar-uonsl.  Hcmonwp3zoBanue
¢dbocdatoB B KayecTBE MHUHEPAIBHBIX YIAOOPEHUN.
3arpsi3HEHUE TPUPOIHBIX BOJAOEMOB (hocharamm.
JdemoHcTpauuu

Komnexuun: ¢pocdop n ux coequHeHusl.
B3aumopeiictBue  KOHUEHTPUPOBAHHOM  a30THOM
KHCIIOTBI C MEJIBIO.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI
Jlabopamopuvie onvimai:

1. BzaumoencTBue cojieil aMMOHUS C HMIEIOYBIO.

2. O3nakomisieHMe ¢ oOpa3lamMu a30THBIX H
(hochopHBIX y10OpeHUI.

Ilpakmuueckas paboma:

Ne 3. Tlony4yenune aMmmuaka, U3y4eHUE €ro CBOMCTB.
Buviuucnenua

— 10 YPaBHEHUSIM XUMHUYECKUX PEaKIUH.

docdopHOli  KHUCHOTHI, (docdaToB), CMOCOOBI UX TMOTyYEHUS,
IPUMEHEHHE U 3HAYEHUE B IPUPOJE U )KM3HHU YETIOBEKA.

e OnpeaensaTb HOHBI aMMOHHSA U (ochaT-HOHBI B paCTBOPE.

e OOBSCHATH CYIIHOCTh HKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C
HAXOKJIEHUEM COCIMHEHHH a30Ta U pocdopa B OKpYKAIOIICH cpee.
e [[nanupoBaTh M OCYHIECTBJIATH Ha NPAKTHUKE XUMUYECKHE
AKCIEPUMEHThI, MPOBOJAUTH HAONIOJEHUS, JeJaTb BBIBOJBI IO
pe3ynbraTaM IKCIEepUMEHTA.

e CregoBarh npaBujiaM Oe3omacHOd paboThl B jJadopaTtopuu NpU
MCI0JIb30BAHUU XUMHMUYECKOM MOCYyIbl U 000PYI0BaHUS.

e [Ipon3BONTH BBIYHCIICHHUS IO XUMUYECKAM YPABHEHUSIM.

e Vcionp30BaTh TpW  BBIOJHEHWH YYEOHBIX 3aJaHUA TEKCTHI
yueOHHMKa, CIpaBOYHbIE MaTepuaibl (MEPUOJUYECKYI0 CHUCTEMY
XHMHUYECKHUX 3JIEMEHTOB JIL.. Menpeneera, TaOIHITy
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMM W COJ€d B  BOJE,
ANEKTPOXUMUYECKUHN PsI/T HAIPSDKEHUH METAIIIOB).

e lcrionb30BaTh Ipy BBHIIIOJIHEHUH YUEOHBIX 3aJJaHUN U B MIPOLIECCE
HCCJIEIOBATENbCKON JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMUYECKOTO COAEpKaHMs, CIPAaBOUYHbIE MaTepHabl,
pecypcel MHTEpHEeTA.

IloBTOpEeHue, 00001IeHNE U CHCTEMATH3AUs U3Y4YeHHOT0 MaTepuaJa (2 1)

IToBTOpEeHME
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O61ee konmyecTBo yacoB — 68. PezepBHoe Bpemsi — 10 yacos.

Tembl (TeMaTHYeCKHE
0JI0KN/ MOy JIN)

OcHoBHOE€ CoaecpiKaHue

OcHOBHbIE BH/IbI I€SITEJIbHOCTH

IoBTOpeHnue (5 u)

B meuenue  yuebnoco 200a:  TOHUMaTh, NPUMEHATH B
CaMOCTOATEBHOM pedr, BOCIPUHUMATH (CITyXO3pPHTEIHHO W/WIIHA Ha
CIIyX C y4€TOM YpPOBHSI CIIyXOPE€UYEBOTO Pa3BUTHs OOyUAIOUTUXCS) U
JOCTATOYHO BHSTHO M €CTECTBEHHO BOCITPOM3BOIUTH TEMATHUECKYIO
¥ TEPMUHOJIOTHYECKYIO JIEKCHKY, a TaKKe JIEKCUKY 110 OPTaHU3aluu
y4eOHOHN JesITeTbHOCTH. BBIMONHATE (OHETHYECKYIO  3apsIKYy.
HWcronb30BaTh MAKTHIBHYIO (YCTHO-TAKTHIBHYIO pedb) B KadeCTBE
BCIIOMOTATeIIbHOTO CPEICTBA OOIIICHNSI.

I1o oxonuanuu Kasxicooi yuebHol yemeepmu. BOCIPUHAMATH Ha CITyX
¥ BOCTIPOM3BOJHUTH TEMATHYECKYIO U TEPMHHOJIOTHYECKYIO JICKCHKY
y4eOHOH AMCIUTUIMHBI, 4 TAKXKe JIEKCUKY 110 OpraHu3aluu y4eOHOM
JeATEIILHOCTH.

Paznen «<Hemerayuibl 1 ux coequnenns» (33 4, u3 vux B 10 kiaacce — 12 u)

Tema «Ooman
XapaKkTepucTHKA
XHMHYECKHX
3J1EMEHTOB IVA-
rpynnbl. Yrjepox u
KPEeMHMUIA, 119,
coeruHeHus» (12 4)

VYrnepon, AIJIOTPOTIHBIE Moaudukanuu,
pacnpocTpaHeHue B Impupoe, (u3MUecKue Hu
XUMUYECKHe CcBoHcTBa. Ancopomus. Kpyroopot

yrJiepoja B MPHPO/IE.
Oxcunbl yriepona, uX (U3UYECKUE M XUMHUYCCKUE
CBOWMCTBA, HMX JICHCTBHE Ha J>KUBBIC OPTraHU3MBI,
MOJIydeHHE W TPUMEHEHHE.  DKOJOTHYECKHE
npoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (IV);
TUIOTe3a  TIJI00aJbHOTO  MOTEIUICHUS  KIMMara;
MMapHUKOBBIN A(H(DEKT.

YronpHas kucinora M e€ colu, UX (U3HUECKUue U
XUMUYECKHE CBOWCTBA, MOJYYCHUE M TPUMCHCHHUE.
KauecTBenHas peakius Ha KapOOHAT-HOHBI.

e OOBSCHATH OOIHME 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
aneMeHTOB [VA-rpynnel u UX COCIMHEHUN C YYETOM CTPOCHUS HX
aTOMOB.

e XapakTepu3oBaTh (PU3HUECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIJIepo/ia U KPEMHHUS U UX COeTUHEHH (OKCUIOB yIiiepo/ia,
YrOJIbHON KHCIIOTHI, KapOOHATOB, OKCHUJA KPEMHHs, KPEMHHEBOU
KHUCJIOTBI, CHUJIMKATOB), CHOCOOBI MX MOJy4YeHHs, MPUMEHEHHE U
3HaUEHUE B IPUPO/IE U KU3HU YEIIOBEKa.

e OmpenensaTh KapOOHAT- U CHIIMKAT- HOHBI B PacTBOPE.

e OOBSICHATH CYIIHOCTh JKOJOTHYECKHX MpPOoOJieM, CBSI3aHHBIX C
HAXO0JIEHWEM YIJIEKHCIIOTO Ta3a B OKpYXKalollel cpeje.

e MmrocTpupoBaTh B3aUMOCBSI3b HEOPraHMYECKUX COCTUHEHHIMA
yriaepoa U OpraHNYeCKUX BEIIECTB.




42

Hcnonp3oBanre kapOOHATOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO351CTBE.
[lepBoHauanbHble NOHATHA 00  OPraHUYECKUX
BELIECTBAX KaK O  COEIMHEHUSAX  yriepoja:
ocobeHHOCTH coctaBa M crpoeHus. llonsTHe o
OMOJIOTMUECKH BAXKHBIX BEILECTBAX: JKHPaX, OeyKax,
yriaeBojax. MarepuajibHOE €IMHCTBO OPraHUYECKUX
1 HEOPTaHWYECKUX COETMHEHUH.

Kpemuuii, ero ¢pusnyeckue 1 XuMu4eckue CBOMCTBA,
MOJIy4Y€HHUE U IPUMEHEHHUE B 3JIEKTPOHUKE.
CoeanHeHNs KpEMHUS B IPUPO/IE.

O6mue npencrasienus o6 oxcunae kpemuus (IV) u
KPEMHHMEBOM KHCIIOTE.

CunukaTel, UX MCIOJIb30BaHUE B OBITY, MEIUIIMHE,

MPOMBIIUIEHHOCTH.  BaxHeWllne  CTPOUTENIbHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH,
KEIe300€TOH. [Tpo6Gaembr 0e30macHoOro
WCIIOJIb30BAHNSL  CTPOMTENIBHBIX  MAaTE€pUAJIOB B
HOBCEIHEBHOM KU3HU.

JdemoHcTpauuu

Mogenn  KpUCTAJUIMYECKUX  PEMIETOK  aiMasa,
rpaduTa, MOJIEKYIbI (PyrepeHa.

Ancopbuus PacTBOPEHHBIX BEILIECTB

aKTUBUPOBaHHBIM Yriém. [IpoTuBoras.
Buneomarepuansl: CUIIMKaTHAS TPOMBIIIIIEHHOCTb.
Monenu MOJIeKyl OPraHUYECKUX BEIECTB.
JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopmuwiii onvim:

KauecTBenHas peakiius Ha KapOOHAT-HOH.
Ilpakmuuecxkue pabomoi:

Ne 4. Tlonyuenue yraexucnoro raza. KauectBeHnas
peaxiusi Ha KapOOHAT-HOH.

e [[nanupoBaTh M OCYHIECTBJIATH Ha NPAKTHUKE XUMUYECKHE
AKCHEPHUMEHTBI, IPOBOJAUTH HAONIOJEHUS, JejaTb BBIBOJBI 110
pe3ysibTaTaM IKCIEPUMEHTA.

e CnegoBarh npaBujiaM Oe3zomacHOi paboThl B jJaboparopuu NpU
MCI0JIb30BAHUU XUMHUUYECKOM MOCYyIbl U 000PYI0BaHUS.

e Vcrionb30BaTh MpU  BBIMOJIHEHUHM YYEOHBIX 3aJaHUNA  TEKCTbI
yueOHMKa, crpaBouHble Marepuanbl (Ilepuonnyeckyro cucremy
XUMHUYECKHUX 2JIEMEHTOB J.. Menjeneera, TaOIHILy
pacTBOPUMOCTH  KUCJIOT, OCHOBaHMM W COJ€d B  BOJE,
ANEKTPOXUMUYECKUH PsI/i HAPSDKEHUH METAIIIOB).

e Vcnonb30BaTh IpY BBIIIOJIHEHNWU YYEOHBIX 3aJlaHUMN U B IIpOLIECCe
M CCJIEIOBATENbCKON JIeSITeIbHOCTH HayYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMUYECKOTO COAEpKaHMs, CIPAaBOUYHbIE MaTepHabl,
pecypebl MHTEpHETA.
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Ne 5. Pemrenune sKCEpUMEHTAIBHBIX 33/1a4 1O TEME
«HemeTtanmbi.

Botuucnenusn

— 0 YPaBHEHUSIM XMMHUYECKUX PEAKIUH, €CIU OJIUH
W3 peareHTOB JaH B BHUJIE BOJHOTO pacTBOpa C
H3BECTHOM MacCOBOM JOJICH.

Paznen «MertaJuibl M UX coeinHeHns» (26 1)

Tema «Qouue
CBOICTBAa METAJLJIOB»
(59

OO6mrast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB —
METAJUIOB Ha OCHOBAaHMHM WX TIOJIOXKEHUS B
[Tepronnueckoit cuUCTeME XUMHYECKHUX DSJIEMEHTOB
J.. MenpeneeBa u CTpOCHHUSI aTOMOB.

Crpoenne w™etaioB. MeTamidueckass CBsI3b U
MeTaJUTHIECKast KpUCTAJUTMYECKas pemeéTka.
DIEKTPOXUMHUYECKUN PsII HANpPSHKEHUHM METaJIOB.
du3nveckue W XUMHUYECKHE CBOWCTBA METAJUIOB.
OO6mme cnocoObI MOTYICHHS METAIIOB.

[ToHsiTHE O KOPPO3UU METAIIIOB U OCHOBHBIE CITOCOOBI
3alUTel 0T Koppo3uu. CmnaBel (CTallb, YYTyH,
JTIOPATIOMUHNM, OpOH3a), UX NMPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

JdemoHcTpauuu

O3HakoMJIeHHE ¢ 00pa3liaMy METAJUIOB U CIUIaBOB, UX
(bu3MYECKUMU CBOMCTBAMH.

Mogenu KpUCTAIIIMYECKUX PEHIETOK METAJIOB.
Buneomarepuansl: Koppo3us METaJIOB.
JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopuvie onvimai:

O3zHakomJIieHHE ¢ 00pa3liaMu CIIaBOB METAIIJIOB.
3aBUCHUMOCTb CKOPOCTHU PEAKIIMU METaJlla ¢ KUCIOTOM
OT MPUPOJIBI METAILIIA.

Buvtuucnenua

— [0 YPaBHEHUSIM XMMHUYECKUX PEAKIUH, €CIU OJIMH
W3 PEareHTOB COJIEPKUT NPUMECH.

e PackpbIBaTh CMBICII H3YYaeMbIX TOHSATHA W TPHUMEHSATh OTH
MIOHSATHS TIPU ONMICAHUHU CBOMCTB BEUIECTB U MX MPEBPAIICHUN.

e OOBsICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOICTB
JJIEMEHTOB-METAJUIOB M HMX COCAMHEHUH C YU4ETOM CTPOCHHS HX
aTOMOB.

e XapakTepru3oBaTh CTPOCHHE METAUIOB, OOIIMEe (U3HUYECKUE U
XUMHYECKHE CBOMCTBA METAJIJIOB.

e XapakTepu3oBaTh 001I1e CIOCOObI MOJTYYEHUS METAJIOB.

e CregoBarh npaBujiaM Oe3omacHOW paboTel B jJabopaTtopuu mpu
MCIOJIb30BAHUU XUMHUYECKOM MOCyIbl U 000PYI0BaHUS.

e [Ipou3BOANTH BBIYUCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

e lcrionb30BaTh MpU  BBHIMOJIHEHUU YYEOHBIX 3aJaHUNA  TEKCThI
yuyeOHMKa, crpaBouyHble Matepuanbl ([lepuoamueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB J.A. Menneneena, TaOIHITY
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMM U cojJied B  BOJE,
ANEKTPOXUMUYECKUH Psi/i HAIPSDKEHUH METAIJIOB).

e lcronb30BaTh Ipy BBHIIIOJIHEHUU YUEOHBIX 3aJlaHUM U B MIPOLIECCE
HCCJIEIOBATENbCKON JESITeNIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMUYECKOTO COAEpIKAHHs, CIPABOYHBIC MaTepHAbl,
pecypcbl MHTepHeTa.
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Tema
MeTaJLIbI U
coequHeHus» (21 )

«Baxueiimmue

/0.4

[Ilenounsle Metaiuisl. [lonoxenue B [lepuoauueckoit
cucteMe xumuueckux anemeHToB .M. MeHneneena,
cTpoenue aromoB. HaxoxaeHue B mpupoe.
dusnueckue U XMMHUYECKUE CBOMCTBA (HA MpUMEpE
HaTpusi U Kanus). OKCUABl U TUIPOKCUBI HATPUSA U
Kkanus. [lpuMeHeHue WIENOYHBIX METAUIOB W HUX
COEIMHEHU.

IllenoyHo3eMeNbHBIE METAIJIBI MarHuil W KajbIUH,
ctpoeHre aroMoB. Ilonoxenune B Ilepnommueckoi
cucteMe xumMuieckux asementoB J[.M1. Menpeneera.
Haxoxnenue B npupoae. Pu3ndeckue 1 XUMHUIECKUE
cBolicTBa. BakHeimue coenuueHust Kaabius (OKCUI,
TUAPOKCUA, coiu). KEcTKOCTh BOJBI U CHOCOOBI €€
YCTpaHEHHS.

Amomunnil. [Tonoxenue B [lepuoandeckoi cucreme
xuMuueckux snemenToB .M. Menneneesa, ctpoeHue
atromMa. Haxoxxnenue B mnpupoae. DPu3nyecKue Hu
XUMHUYECKHE CBOWMCTBA. AMOTEepHBIE CBOICTBA
OKCHJa ¥ TUAPOKCHUIA.

Kenezo. Ilonoxenne B Ilepuommueckoit cucreme
xuMHuueckux aemenToB [[.. MenneneeBa, cTpoeHHe
atromMa. Haxoxxnenwe B mnpupoae. DPu3MYECKHE U
XUMHUUYECKUEe cBOMCTBA. OKCUABI, TUIPOKCHUJIBI U COJTH
xenesa (I1) u sxenesa (III).

JdemoHcTpauuu

B3aumonelictBue HaTpus ¢ BOJIOM.

OxpalnBaHue IIaMeH HOHAMU HATPUS M KaJlus.
OxpaiBaHue IaMeH HOHAMU KaJIbITUA.
B3aumopelictBue okcuia Kaiablys C BOJAOM.
Buneomarepuanbl: ropeHue xkeine3a B KUCIOPOJE U
XJIOpe.

JlabopaTopHble M IPaKTHYeCKHe PadoThI
Jlabopamopuvie onvimi:

e OOBSICHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOICTB
NIEMEHTOB-METAJUIOB B TIPyNIax M HMX COCAUHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh (PU3MUECKUE U XUMHUYECKHE CBOMCTBA MIPOCTHIX
BEUIECTB METAJUIOB U HUX COEIUHEHUH (OKCHUIOB, TUAPOKCHIOB,
coJieit), cocoObl UX MOIY4YEHHUs, IPUMEHEHHE U 3HAaYE€HUE B IPUPOJIE
Y KM3HU YeJIOBEKa.

e PacriozHaBaTh € TMOMOIIBIO KAYECTBEHHBIX pEaKUUNd HOHBI
METaJIJIOB (MarHus, allOMUHUS, [IMHKA, JKEJIe3a, MEJH ).

e [[nannpoBaTh M OCYHIECTBJIATH Ha MPAKTHUKE XUMHUYECKHE
SKCIIEPUMEHTBI, MPOBOAUTH HAONIOAEHUS, [eJNaTh BBIBOJABI IO
pe3ylbTaTaM IKCIEepUMEHTA.

e CrefoBarh npaBujiaM Oe30macHOW paboThl B Ja00OpaTopuu Mpu
MCI0JIb30BAHNU XUMHUYECKOM MOCyIbl U 000PYI0BaHUS.

¢ [Tpon3BOINTH BEIYHCIICHHUS IO XUMUYECKAM YPABHEHUSIM.

¢ BricTtpauBarh OTBETHl (YCTHO/YCTHO-IAKTHIJIBHO, MHUCBMEHHO) C
omnopoit Ha HGOPMAITUIO U3 YICOHHKA M CIIPABOYHBIX MATEPUAJIOB,
HCIIOJIb30BATh B COCTaBE BBICKA3bIBAaHWM HM3Y4YCHHBIN MOHATUHHBIN
anmapar Kypca XuMHUH.

e lcrnionp30BaTh NpH BBIIIOJHEHUN YYEOHBIX 3aJlaHUH M B IIpolecce
UCCIIEI0BATENbCKOM JeSTeNbHOCTH HaY4YHO-TIOIYJIIPHYIO
JUTEPATypy XUMHUYECKOTO COJEpXKaHMs, CIPaBOYHbIE MaTepHabl,
pecypcol aTepHera.
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OszHakomiieHHEe C oOpa3laMu aJlOMUHHS U €ro
CILIaBOB.

AmdoTepHbIe CBOICTBA THAPOKCHIA ATTIOMUHHUS.
KauecTBeHHbIE peakIMy Ha HOHBI JKEJIE3a.
Ipakmuyeckue pabomul:

Ne 6. )K€ctkocTh BO/IBI M METO/BI €€ YCTpaHEHMSL.

Ne 7. Penienne skcrepyMMEHTaJIbHBIX 337ad MO TEME
«MertamisD.

Buviuucnenusn

— 0 YPaBHEHUSM XUMHYECKHUX PEaKLIHH, eClu OJUH
13 PeareHTOB JaH B U30BITKE WM COJEPKUT IPUMECH;
— MAacCcOBOM J0JIM BBIXOJA MPOJIYKTA PEaKIuu.

Paznen «Xumus U okpyxawimasi cpeaa» (5 1)

Tema «BemecrBa #u
MaTepualibl B KU3HHU
yesioBeka» (5 4)

HoBbie MaTepualibl ¥ TEXHOJIOTHH.

BemectBa W Martepuansl B TIOBCETHEBHOW JKHU3HU
YeJI0BeKa. XUMHUS U 3I0POBBE.

be3omnacHoe MCMob30BaHUE BEIIECTB M XUMUYECKHX
peakiuii B ObITY.

[IpupoaHble HMCTOYHHUKH YIJIEBOJOPOAOB (Yroib,
MIPUPOJIHBIN Ta3, He(Th), MPOJTYKTHI UX MEPEePadOTKH,
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.

OCHOBBI HKOJIOTUYECKOHN IPAMOTHOCTH.

XHWMHYECKOE 3arps3HCHHE OKPYXKAIOMICH CpeJIbl
(TpenenbHO JOMyCTHUMAash KOHIICHTPAIMsl BEIIECTB —
ITIK).

Ponp xumMuu B PCIICHUHU SKOJIOTHICCKUX HpO6J’I€M.

e XapakTepu3oBaTb poOJib XMUMHM B  DPa3IM4HBIX  cdepax
NEeSITeIbHOCTH  JIIOJIel, OCHOBHBIE BEIIECTBA M  MaTepHallbl,
pPUMEHSIEMbIE B )KM3HU COBPEMEHHOI'0 YeJI0BEKa.

e OOBSICHATH YCIOBHUSL OE30MAaCHOTO HCIOJB30BAaHUSl BEIIECTB U
XUMHUYECKUX PEeaKIHil B OBbITY.

e AHaNMM3UpPOBATh M KPUTHUYECKH OIEHUBATh HH(MOPMALUIO O
BJIUSTHUU TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3S5ICTBa, TpaHCIoOpTa U
JIp. HA COCTOSIHME OKPYXKAIOIIeH cpeibl.

e YMeTh OKa3bIBaTh MEPBYIO MOMOMIb MPU XUMHYECKHUX 0XKOTax U
OTpaBIICHUSIX.

e [[punumarh yuactue B OOCYXACHHHM MPOOJIEM XUMHUYECKOH U
9KOJIOTHYECKON HAMpaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIHIO 110 MPo0JIeMe U MpeaIaratb BO3MOYKHBIC ITYTH €€ PEIICHHUS.

TloBTOpenue, 0600IeHNe H CHCTeMATH3ALUS H3y4eHHoro MaTepuaa (10 v)

[ToBTOpenue (10 )

" IpenycMaTpUBaeTCst HOBTOPEHME AIEMEHTOB COAEPKaHUs Y4eOHOM UCIUILIMHBL, OCBauBaBIlerocs Ha 4 — 6 ronax obydenus (B 8 — 10 knaccax) Ha yposae O0O.
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