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Pabouass mnporpamma (manee — IIporpamma) mno mnpeamery «XUMHUS»
aZpecoBaHa OOY4YarONIMMCSl C HApPYIICHUSIMHU CIIyXa, MOJy4aroludM OCHOBHOE
oOmree oOpazoBanue (1o Bapuanty 2.2.2 AOIT OOO). IIporpamma pazpaboTtaHa Ha
ocHoBe  DefepallbHOTO  TOCYAApPCTBEHHOrO0  00pa3oBaTENBbHOTO  CTaHAapTa
ocHOBHOro ob0miero oOpa3zoBanust (IIpukaz MunnpocBemienuss Poccun 0T
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMU Poccuiickoil
®enepanuu 05.07.2021 1., per. Homep — 64101) (gaee — ®I'OC OOO), a Takxke
MpPOTrpaMMbl BOCTIIHTAaHUS — C Y4E€TOM IUTAHUPYEMBIX pPE3yiIbTaTOB JTyXOBHO-
HPABCTBEHHOT'O PA3BUTHS, BOCIIUTAHUS U COIMAIN3AINN O0YyJaIOIIUXCSl.

MHNOACHUTEJBHASA 3AIINCKA

VYuebHasg aucuMiuiiHa «XUMUSD UTPACT BAXHYIO POJIb B JIMYHOCTHOM U
KOTHUTUBHOM Pa3BUTHH OOYYAIOMIMXCS C HaApYUIEHUSIMU CIIyXa, COJIEUCTBYS
(GbOpMHUPOBAHUIO B X CO3HAHUU XUMUYECKON KapTUHBI MUPA, PA3BUTHIO HAYYHOTO
MHUPOBO33PEHUSA B LIEJIOM.

brnaronapss xumudeckomy o0Opa3oBaHHUIO Yy OOYYAIONIMXCS C HAPYIIECHUSIMHU
CIyXa CO3JAIOTCSl OTYETIMBBIC MPEACTABICHUS OTHOCUTEIBHO POJIM XUMHUH IS
pelieHusT MHOTUX TpoO0JIeM, CTOSIIUX Iepej] YeTOBECYECTBOM: MEIAMIIMHCKUX,
HKOJIOTUYECKUX, TIPOJOBOJILCTBEHHBIX, CBHIPhEBBIX U WHBIX. [IpnoOperaembrit
oOyyaromumMucs O0bEM XMMHUYECKMX 3HAHUN HEOOXOIWM UM JJis OBJIAJICHUS
COI[MATILHBIMU KOMIIETEHIUSIMU. DTO B TIOJIHOM MEpEe KacaeTcsi OCBOCHUS CIIOCOOOB
0e30MacHOro0 MOBEJAEHUSI B IOBCEIHEBHOM >KU3HEHHOW IpakTUKe, 00OraiieHus
MPEACTaBICHUM O 37I0pOBOM 00pase KU3HHU.

bnarogapss wu3ydeHuro XuMuM OOyYarIIMecs C HapyUICHUsIMU Cilyxa
3HAKOMSITCSI C MaTE€pUAJIbHBIM E€JUHCTBOM BEIIECTB OKPYXKAIOIIETO0 MHUpa, C
OOyCJIOBIGHHOCTBIO ~ CBOMCTB  BEIIECTB HMX COCTaBOM M  CTPOCHHUEM,
MO3HABAEMOCThI0 M TMPEACKA3YEMOCTBhIO XUMHUYECKUX sBiIeHUU. OBlajeHue
byHIaMEHTAIBHBIMUA 3HAHUSAMH TI0 XUMHUH, BKJIIOYas XUMUYECKHE TEOPHH,
3aKOHBI, (aKThl, MOHATHUS, CHUMBOJUKY H Jp., TO3BOJSET BBIpPAOATHIBATH Y
OOy4JaromMxcst C HapyIICHUSIMH CJIyXa aJeKBaTHBIC MPEICTABICHUS O COCTaBE
BEILIECTB, UX CTPOEHUHU, NPEBPAIICHUSX, WCIOJIb30BAaHUU Ha MpakTuke. Kpome
TOTr0, HA OCHOBE TUX 3HAHUN OCO3HAIOT OMNACHOCTh, KOTOPYIO MOTY MPEACTABIAThH
XUMHUYECKHE BEIIECTBA U MPOIIECCHI.

Conepxanue Kypca XMMUU SBJISICTCS BaXXHBIM U JIJISl YCIIEUTHOTO OCBOCHUS
MPOTPaMMHOT0 MaTepuajia 1Mo APYrUM YYEOHBIM JHUCIMIUIMHAM €CTECTBEHHO-
HAy4YHOTO MMKJA, JUIi MPOAOJDKEHUs] OOY4YeHHUs] B CHUCTEME HEMPEPhIBHOTO
oOpa3oBaHus, IS TOATOTOBKM IMOAPACTAIONIET0 TOKOJEHUS K TPYIOBOM
JEATEIBHOCTH — B CBS3M CO 3HAYMMOM POJIBI0O XUMHHU B HAYyYHO-TEXHUYECKOM
nporpecce, COBpeMEHHOM IIPOU3BOJICTBE, HAYKE.

B nenom, meHHOCTHOE 3HAYEHUE YU4EOHOTO Kypca «XUMUs» 3aKII0YaeTcs B
TOM, YTO OH COJECUCTBYET BOOPYKCHHIO OOYUYaIOIIMXCS C HAPYIICHUSIMH CIyXa
HAay4YHbIM METOJIOM TIO3HAHUSI, B COOTBETCTBUU C KOTOPBIM IPOUCXOIUT
npruoOpeTeHrne O0BEKTUBHBIX 3HAHUN 00 OKPYKAIOIIIEM MUDE.
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VYyebnas aucuumuinHa « XuMush» ocBanBaercst Ha yposHe OOO 1o BapuaHTy
2.2.2 AOII B nposioOHTUpOBaHHbIE CPOKU: € & 10 10 KJIACCHI BKIKOYUTENIBHO.

N3yyenne XxuMuM COCOOHO BHECTU pELIAIONIMNA BKJIAJ B (hOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYarONIMXCsl C HApYyIICHUSIMHU CIyXa.
OAHOBPEMEHHO C 3TUM JIaHHBIA Kypc 00JiajlaeT KOPPEKIMOHHO-PA3BUBAIOIICH U
BOCIIUTATENBHON HAIIPABJIEHHOCTHIO.

B cootBerctBUM co crienudukoil 00pazoBaTeIbHO-KOPPEKIIMOHHON pabOThI
B XOJ€ YPOKOB XHMHH NPEIyCMAaTPUBACTCS TMPEABABICHUE BepOATbHBIX
UHCTPYKIMH, TOCTAHOBKA CJOBECHBIX 3a]a4, MOOYXJIEHUE OOydJarommxcs K
pacCykJEHUSM BCIYX, KOMMEHTUPOBAHUIO BBIMOJHIEMBIX JIEUCTBUN (B T.4. MO
pe3ynapTaTam J1abopaTOPHBIX OMBITOB). YUHUTENb AOKEH CO3JaBaTh YCIOBUS, IPU
KOTOPBIX Y OOYUaIOIIUXCsl ¢ HapYUICHUSIMH cliyxa Oy/IeT BOZHUKATh MOTPEOHOCTH B
pe4YeBOM OOILEHHH B CBSI3U C IJIAHUPOBAHUEM OIIBITOB, OOCYKIEHUEM ACHCTBUS
pAlla XUMHUYECKUX 3aKOHOB.

XuMHUsl Kak ydyeOHasi JUCIMIUIMHA UMEET BOCIIUTATEIbHYIO HAIIPABICHHOCTD.
[To3HaBast cBOICTBa BEIIECTB, 3HAKOMSACH C MX MPEBPALIECHUSIMHU, 00yUaIOLIUeCs C
HApYLIEHUSMH CIIyXa y4aTcsl MBICIUTh JIOTUYECKH, a MOCPEJACTBOM JabOpPaTOPHBIX
OIBITOB, Yy oOOy4arouuecsi BbIpabaThIBAIOTCS OTBETCTBEHHOCTh, TPYIO0JIO0OUE,
COOPAaHHOCTb, HACTOMYMBOCTh, MOTPEOHOCTh JOBOJUTH HAUaTOE JIEJ0 JO KOHIA.
BoimonHsisi Te WM WHBIE 3ajaHusA, OOydYaroliuecs C HapyUICHUSMHU ClyXa
OCO3HAIOT, YTO HEOPEKHOE OTHOIIEHHE K pad0Te, OTCYTCTBUE COCPETOTOUYEHHOCTH
HE TOJIbKO MPHUBOJUT K MOJYYECHUIO HEOOBEKTUBHBIX JAHHBIX, HO U MOXKET OBbITh
OMACHBIM I 3JI0pOBbSI U KU3HU YesoBeKa. OCylIecTBIssl JEATEIbHOCTh B
rpynmne, B MOATPYIIax, napax, oOydawllHecs ¢ HAPYUICHUSIMHU CIyXa ydaTcs
O0eCKOH(IMKTHBIM ~ CcrOoco0aM  penieHus MpOOJIEMHBIX CUTyallui, CIIOPHBIX
BOIIPOCOB, MPHUHATUIO HMHOIO MHEHMS, YBAKEHHUIO K TOYKE 3pEHHUs JpYyroro
4eJIOBEKa.

Ha ypokax xumuu temaTuyeckas U TEpMUHOJIOTUYECKAS JIEKCUKA TTOJICKUT
1[eJICHANPABICHHONW OTPabOTKE B CTPYKTYpE CIOBOCOYETAHUN U MPEHJIOKECHHM, a
TaKKe CBS3AHHBIX BHICKA3BIBAHHIL, B T.4. B CBSI3U C (DOPMYIHPOBKOM BEIBOIOB.

VY4eOHbll peaMeT « XUMHUSD CTPOUTCS Ha OCHOBE KOMIUIEKCA TIPUHIIUIIOB.

Ilpunyun HayuHocmu OTHOCHTCA K YHCIy OCHOBOIIOJArammux. B
COOTBETCTBUM C HHUM HPOUCXOJUT YCTAHOBJICHHE OIPENEIEHHOIO COOTHOIIECHHUS
COJICp’)KaHMsl XUMHUYECKOM HAayKM U XUMHUU Kak y4eOHOW JAUCIUILIUHBI.
[IpenbsiBasiemblii B XoJe 00pa3oBaTeIbHO-KOPPEKIIMOHHOW padoThl MaTepuall
JIOJKEH OBITh JOCTOBEPHBIM, PACIOaraTh MOJJUHHBIM HAYYHBIM OOBSICHEHUEM.
Yuutento cienyer obecnedyuTbh «TpaHCPOPMALIUIO» JOHAYYHBIX MpPEICTaBIICHUN

! Ha ypoxax mpoBoaurcsi criemmanbHas paboTa HaJA NMOHMMAHHEM, NMPHMEHEHHEM B CAMOCTOSITENBHOM pedn,
BOCTIPHSATHEM (CIYXO3PHTEIBHO M /MM Ha CIyX C y4ETOM YPOBHS CIYXOPEUYEBOTO Pa3sBUTHS OOYUAIOMIMXCS) U
JIOCTATOYHO BHATHBIM M €CTECTBEHHBIM BOCIIPOW3BEJICHHEM TEMAaTHUYECKOM W TEPMUHOJOTMYECKOW JEKCHKH, a
TaKKe JIEKCHMKHM IO OpraHu3aluu y4eOHOW AEATeIbHOCTH OOydaromuxcs Ha ypoke. HacTb JaHHOTO pEueBOTO
Marepuana, yKe 3HAKOMOro OOydYalomuMcs, MOXKET OTpabaThiBaThCs Ha KOPPEKIHMOHHO-Pa3BHBAIOIINX Kypcax
«Pa3BuTHE BOCHIPHATHS M BOCHPOM3BEACHHSI YCTHOW pedM» NPU COBMECTHOM IUIAHHMPOBAHMU PabOTHI YUUTEIEM-
MPEZIMETHUKOM U yUHTeNIeM-Ae()EeKTOIOoroM (CypAoneaarorom), peam3yomnuM JaHHble Kypebl. Ha koppekinoHHo-
pa3BHBaIOIIMX Kypcax y oOydaromuxcs 3aKpeIuIsIIOTCS YMEHHs BOCHPHSTHS (CIyXO3pUTEIbHO W /WIIM Ha CIIyX C
y4€TOM YpPOBHS MX CIIyXOPEUYEBOTO Pa3BUTHsI) ¥ JOCTATOYHO BHATHOTO U €CTECTBEHHOI'O BOCIIPOU3BEICHUS JTAHHOTO
pedeBoro MaTepuana.
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oOyyaroluxcss € HapylIeHHWeM CiIyXa B HayudHble TMpejacTaBieHus. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM IpOIlecCCe HE JOMYCKAaeTCsl ByJbrapusaius,
ype3MepHasi  YOpOUIEHHOCTh MaTepuaisa CcO CChUIKOM Ha  OCOOEHHOCTHU
oOy4Jaroniuxcs, 00yCIIOBJIEHHbIE HAapYyUICHUEM clyXa. YUUTEI0 XUMHH CIEyeT
PYKOBOJMTH TO3HABATEIBHON JAESITEIBHOCTHIO OOYYAIOMIMXCS C HapylICHUSIMU
CllyXxa B COOTBETCTBUHM C JIOCTHKCHHSMU HAy4YHOW IICUXOJIOTHMH, BKIIIOYAs
cypaoncuxonoruto. Kpome TOro, B COOTBETCTBUM C YKAa3aHHBIM IPUHIIUIIOM
clieqyeT  O0ecrmeuuTh  CHUCTEMHOE  M3JIOKEHHE  Y4eOHOro  mMarepuana.
CHCTEeMAaTHYHOCTh HMMEET HENOCPEACTBEHHYIO CBSI3b C JIOTUKOW caMoi
XUMUYECKON Hayku. KaXnplil 31eMeHT mproOpeTaeMoro 3HAaHHS CBA3BIBAETCS C
WHBIMU  DJIEMEHTaMH, TOCIEAYIOIIME ONHMPAIOTCS Ha Opeablaylmue. IJTO
o0ecrieunBaeT BO3MOXHOCTb OCYIIECTBISITH TMOJATOTOBKY OOYyYaloOlUXCs C
HapyLIEHUSIMH CJIyXa K OBJIAJICHUIO HOBBIMU D3JIEMEHTaMH 3HAHMM, a TakKke
o0OecnieunBaTh NPUOOPETEHHE MPAKTHUUECKUX YMEHHM U HABBIKOB, B TOM YHCIE
HEOOXOJMMBIX B IIOBCETHEBHOM KU3HEHHOM MPaKTUKE.

Ilpunyun Odocmynnocmu onpenensercs o0bEMOM ydyeOHOTO MaTepuara,
pEryaupoBaHue KOTOPOTO OCYIIECTBIISIETCA B COOTBETCTBUU C BO3PACTHBIMU U
VHAMBUIYAJIbHBIMH OCOOEHHOCTAMM OOY4YaIOIIMXCS C HapyLIEHUSIMH CIyXa, UX
CHeLMabHBIMA ~ 00pa3oBaTesIbHBIMU  MOTpeOHOCTsIMU. C  y4éTOM  JIaHHOTO
OpPUHLKINA JUIsl YCTPAHEHHs] TPYAHOCTEH, BO3HUKAIOIMX Yy OOYyYaroUIMXcs NpU
OCBOCHHMH TEOPETHUUECKOr0 MaTepHasa, J0MyCKaeTcs MOMyJIIpPHOE U3JI0KEHHUE psaa
CJIOHBIX BOITPOCOB XMMUYECKON HAYKH.

B mpouecce 00ydueHUs: XUMUU TPETyCMATPUBAETCS CIECIOBAHUIO NPUHYUNY
obecneuenusi CO3HAMENbHOCMU U AKMUBHOCMU 3a CYET B3aUMHOW AESTEIbHOCTU
yuutenss W oOywarommxcs. Creayer  o0ecneuuTh OCO3HAHUE — KaXKIbIM
OOy4YaroIIMMCsl C HapyLIEHUSIMH CITyXa TOro, YTO 3a K10 (popMyIioil BemiecTBa
CKpbIBaeTcsi OoJbliasi MHQpOpPMAIUs OTHOCUTEIIBHO €ro CoCTaBa, CTPOEHUS,
CBOWCTB; 3a KaXJIbIM XUMHUUYECKHM YPaBHEHUEM CTOUT PEAIbHBIA XWMHUYECKUU
npouecc. B cBsa3u ¢ (opManbHBIM OCBOEHHEM MPOTPAMMHOIO MaTepuaja IIo
XUMUH, HEAOCTATKOM 3PUTEIBHBIX MPEACTABICHUI O BEIIECTBE, AMU30JUYECKUM
MPOBEJCHUEM pabOThl HAJl TEMAaTHYECKOH W TEPMHHOJOTHYCCKOM JIEKCHUKON
yu4eOHOW JHUCUHMIUIMHBI O00ydYaroluMecs C HapyUIEeHHsIMH ClIyXa MOTYT HEBEpPHO
OCO3HaBaTh U «IIPUAYMBIBaTh» CBOWCTBa BellecTB. Hampumep, cooOmarb o ToM,
YTO JIUTUU — JILETCS, TAJUIUN — TOIy0O0H, cepa — cepasi, Opom u 60p — OapJ0BbIE U
T.I. podUIAKTUKA U YCTPAaHEHHE OMIMOOK TAaKOro TUIA MOKET OBbITh 0OecreueHa
3a CYET CO3HATENLHOTO M MOTMBUPOBAHHOTO OCBOEHHUS MPOTrPaMMHOTO MaTepuana
no xumuu. OJHUM U3 BaXKHBIX (DAKTOPOB pealM3alMy YKAa3aHHOTO MPUHIMUIIA
ABJIIETCSl OOecreueHHne Ipoliecca Mnepexofa 3HAHUM B YOeXKACHHS. DTO UIpaeT
BAXKHYIO POJIb MPU OCBOCHUU OCHOB XMMHUH, UMEET CYIIECTBEHHOE 3HAUEHUE IS
dbopMUpOBaHH HAYYHOTO MHPOBO33peHHs. biaromapsi 0CBOGHHIO MPOrpPaMMHOTO
MaTepuaiga oOydyaroniyecss ¢ HapyLIeHUSIMH CllyXa JOJDKHBI OCO3HaTh, 4TO
YEJIOBEKY JIOCTYIHO YNPABICHHE XUMUYECKHMMH NPEBPALLECHUSMH BEILECTB,
NPENBUACHHUE PE3YJIHTATOB MIPOBOJAUMBIX peakluii. Bee ncronb3yemble Ha ypoKax
BUJbl  JIEATEIBHOCTH  CJEAYyeT OpraHU30BBIBATH TaKk  00pa3oM, 4YTOObI
COJIEHICTBOBATH BOCIIUTAHUIO CaMOCTOSATEIIHOCTH, CTUMYJINPOBAHUIO
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MO3HABATEJILHOM U peueBOl aKTUBHOCTH OOYYaIOIIUXCS ¢ HapyUICHUsIMH ciiyxa. B
XO/I€ LeJIEHANPABICHHON 00pa30BaTEIbHO-KOPPEKIIMOHHOM paboThl 00yyaromuecs
JIOJDKHBI OBJIaJIEBATh CIIOCOOHOCTHIO OCO3HABATh 11€J1b, OMPEAEISATh 3a/1auu CBOEH
NEeSATEIbHOCTH U IMyTH X JTOCTHKECHHUS.

Ilpunyun Haensomocmu B OOYYEHUHM XUMHUU HAXOAWT BBIPAKEHHE B
CO3JaHUM  YCIIOBUM,  COJCHCTBYIOLIMX  OBJIAQJCHHUIO  OOyYalOlUUMHUCA  C
HapYILIEHUSMU CIIyXa OIpPEAeNIEHHBIM 3alacoM 00pa30B XUMHUYECKUX OOBEKTOB.
HarnsiqHocTh, SIBASACH HEOTHEMJIEMOM YEepTOW HAy4YHOrO IMO3HAHHUS, OCOOCHHO
BaXHA B CHUCTEME 00pa30BaTEIbHO-KOPPEKIMOHHON pabOThl ¢ OO0yUYaIOIUMUCS C
HApYIIEHUSMH CITyXa, JUIsl KOTOPBIX 3PUTEIbHBIN KaHaJ MOJy4YeHUs WHOOpMAIuu
ABJISIETCST OCHOBHBIM. OJTHOBPEMEHHO C 3THM HaIlJISIIHBIMH MOTYT OBITh HE BCE
3HaHUS, a TOJBKO UX OTEJIbHbIC KOMIIOHEHTHI, KOTOPHIE CBSI3aHHBI C UYBCTBEHHBIM
NO3HAHUEM, OOYCIIOBJIEHBI MPOLECCOM CO3[aHUsl OIpPEAEIEHHbIX 00pa3oB.
Opranuzys 1 peanusysi 00pa3oBaTeIbHO-KOPPEKIIMOHHYIO padOoTy, YUUTETh XUMUU
JIOJDKEH JI00MBAThCS TOTO, YTOOBI CO37aBaeMble Y OOYYAIOMINXCA C HAPYIICHUSIMU
cilyxa mpeacTaBiieHuss U (GOopMUpyeMbIe TTOHITHS 0a3UPOBAIUCH HA BOCIPHUSATHUSAX,
MOJIy4aeMbIX B XOJ€ HAOJIIOJIEHUs] BEIIECTB, XMMUYECKUX TPOIIECCOB, M3YUCHUE
KOTOPBIX MPEAYCMOTPEHO IporpamMmoii. OCHOBY HarIsiIHOTO OOY4YeHUS] XUMUU Ha
stane ocBoeHuss OO0 COCTaBISAIOT CIACTYIONINE TTOJI0KEHUS:

— o0ecnedyeHrne  HEMOCPEACTBEHHOTO  BOCHPUATUS  OOydarolMMUCS
M3y4aeMbIX BEIIECTB, XUMUYECKUX PEAKIIUM, TPOU3BOJICTBEHHBIX MPOIECCOB;

— obecrieuyeHre BOCHPUATUA OO0YYaIOIUMHUCS TOJI PYKOBOJCTBOM YUHUTEIS
XUMHUM HE CaMHUX SIBJICHUW, TEX WJIM HHBIX MPEIMETOB, a HUX OOpa3HbIX U
CXeMaTH4eCKuX u300paxeHud (B Buae Tabmuu, cxem, ¢oTorpadguii, Kapr,
MoJiesield, MAaKeTOB U JIp.) U omepupoBaHue uMu. [Ipu BocnpusaTun oOpa3HBIX U
CXEMaTUYECKUX M300paKeHUU SIBJICHUMU, MPEIMETOB 00yYaromuecs: mpuoopeTaroT
MPEICTABIICHUS] O HUX CO 3HAYMTEIBHBIM ydacTheM BooOpakeHus. HarmsimHoCTh B
[EJIOM OTpaKaeT OJ{HY M3 OCHOBHBIX JIMHUH Tpoliecca 00yueHUs XUMUU B CUCTEME
00pa3oBaTeIbHO-KOPPEKIIMOHHOM pabOThI, ONIPEACIISICT OTHOIICHUE 00yYarOITUXCs
C HApYIICHUSIMU CITyXa K BOCIIPUHUMAEMBIM O0BEKTaM.

Ipunyun obecneuenus cesa3u meopuu ¢ NPakmukou TPeOyeT peanr3aluu
MOJINTEXHUYECKOTO  MoaXojAa mnpu  oOydeHun  xumMuu.  O3HaAKOMIICHUE
OoOyJarommxcss €  BaXHBIMH  TEXHOJIOTMUECKHMMH  TpOIlECCaMU  HYXKHO
OCYUIECTBJISITh Ha 0a3e paHee OCBOEHHOI'0 TEOPETUYECKOro Marepuana. Oco3HaHue
OOYYaIOIIMMUCS CTEXMOMETPUUYECKUX 3aKOHOB, YUEHHS 00 SHEPreTUKe U KHHETUKE
XUMHUYECKUX PEaKIMi, OBJIaJICHUE aJCKBATHBIMU MPECTABICHUSIMHU O KaTaau3e U
XUMHUYECKOM PAaBHOBECHM 00ECIEYMBAI0 BOZMOYKHOCThH OCYIECTBIISATH 3HAKOMCTBO
co cnenupukod  GYHKIIMOHUPOBAHUS  COBPEMEHHBIX  IPOMBIILICHHBIX
NpOu3BOJCTB.  [IpakTHKO-OpUEHTUPOBAHHBIN  XapakTep OOydYeHHS  XUMHUU
MO3BOJIIET PACKPBITH HAYYHBIE OCHOBBI CEJIbCKOXO3SIMCTBEHHOIO MPOU3BOJICTBA.
BaxxHbBIM Takke SBISIETCS O3HAKOMJICHHE OOydYaromuxcsi co crhenudpukon
mpoecCHOHANBEHON ACATENBHOCTH YYEHBIX, WHKEHEPOB M pabOunx, KOTOpHIC
3aHITHl KaK B XHWMHUYECKOW MPOMBIIUICHHOCTH, TaK M B CMEXHBIX 00JIACTAX
MPOU3BO/JICTBA, HATPUMEP, B arpONPOMBIIINIEHHOM KOMILIEKCE. B mporiecce ypokoB
XUMUU O00ydYaromuecss ¢ HapyImIeHUSIMHU CiIyXa JODKHBI OBIAJACTh YMEHHSIMH,
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CBSI3aHHBIMH C MPOBEICHUEM MPOCTEHIINX XUMHUYECKUX omnepanuil (HarpeBaHue B
IJIaMEHU  CHUPTOBKH, pPACTBOPEHUE  TBEPIBIX  BEIECTB, OTCTaUBaHUE,
buabTpOBaHKME U Jp.); C PACIIO3HABAHUEM BEIIIECTB Ha OCHOBE XapaKTEPHBIX IS
HUX KAUeCTBEHHBIX pEaKlMil; C MPUTOTOBJICHUEM PACTBOPOB PA3IMYHON
KOHIIeHTparuu U Ap. OJHO M3 Ba)XXHBIX 3BEHBEB B PEANU3ALMU CBSI3H TEOPUH C
MPAKTUKOW — pa3BUTHE y OOYYAIOMIMXCA C HAPYIICHUAMH ClyXa CIIOCOOHOCTH
MPOU3BOUTH MPOCTEUIINE XUMHYECKHUE pacyE€Thl 1o (GopMmyjaM M ypaBHEHUSIM
XAMHUYECKUX PEaKIUH.

B cootrBercTBUM C npunyunom paszeusaioweco o0OyyeHus TpeOyeTcs
o0ecrieunBaTh CTAHOBJICHHE IIO3HABATENIbHBIX CIIOCOOHOCTEW OO0YyYaloUMXcs C
HapyIICHUSIMU CllyXa, YIPaBICHUE TEMIIAMH M COJEPKAHUEM HX XUMUUYECKOTO
pa3BUTHS 32 CUET COOTBETCTBYIOIIMX BO3JECHCTBUI M COONIOACHUS pAsla YCIOBUU.
B uwactHOCTH, CleyeT CTPOUTH MpOoIEecc 00YyYEHUs] XUMHUHU Ha MOCHJIBHOM YPOBHE
Ipu  OAHOBPEMEHHOM  CTHUMYJHUPOBAHUM  MBICIUTEIBHON  AKTUBHOCTHU
oOyudaromuxcs, (GOpMUpPOBAaHUM YMEHHH OOBSCHATH W  MPOTHO3UPOBATH
KOHKPETHbIE XUMHUYECKHE (PaKTbl, OOYYEHUH BBIJCICHUIO CYTH TEOPETUYECKUX
noJIoKeHui. B aHHOM CBsI3U clieyeT Ha XMMUYECKOM MaTepualie 00ecreurnBaTh
OBJIaJICHWE OOYYalOlMMHUCS C HApYUICHUSMHU CJlyxa MOpUéMaMu YMCTBEHHBIX
JEeHUCTBUN: abCTparupoBaHUEM, CpaBHEHUEM, 0000meHrueM. J[laHHbIE TPUEMBI
MPEACTABIAIOT COOOM CPEACTBO pa3BUTUS U AKTUBU3AIMU IO3HABATEIILHOMN
JeaTelIbHOCTH oOyuaromuxcsi. Kpome Toro, Kk 4uciay TaKuX CpPEJCTB OTHOCSTCS
BU/JIBI JICATEIILHOCTU, CBSI3aHHBIC:

— C BBINOJHEHUEM HH(OPMAIIMOHHO-IOTUUYECKUX YIPaAXKHEHUNW U Pa3HBIX
BUJIOB CAMOCTOATEINIbHBIX padoT (C yUeOHUKOM, CIIPABOYHOM JIUTEpaTypoil);

— C PpemieHWeM M COCTaBiIeHHEM 3afad (IpekJe BCEro, HUMEIIINUX
MPOU3BOJCTBEHHOE  COJEP)KAHME WM  TPEOYIOIIMX  HKCIEPUMEHTAIBHOrO
MOATBEPKACHUSA);

— C BBITMIOJTHEHUEM TTPAKTUYECKUX U JIAOOPATOPHBIX padoT;

— ¢ TOJTOTOBKOW JIOKJIAJO0B, pedeparoB, ¢ OPOpMIECHHEM MaTepUagoB
DKCKYPCH;

— C U3TOTOBJICHUEM HATJISAIHBIX TTOCOOUM, CTeHI0B, MPUOOPOB, MOJICTICH.

B uncne tuUnoB 3agaHuii MpenycMaTpPUBAECTCS BBICOKMM YIEIbHBIM BEC
TaKuX, KOTOpPbIE TPEOYIOT aKTUBHOT'O UCTIOIH30BAHUS CIIOBECHOM peyH.

lpunyun desamenbHoCMHO20 NOOX00a OTPAKAET OCHOBHYIO HAINPABJICHHOCTh
COBPEMEHHOW CHUCTEMbI 00pa3oBaHusi 00y4arOUIErocs ¢ HapyLIEHHBIM CIYyXOM, B
KOTOPOM JIeATENIbHOCTh paccMaTpUBaeTCsl Kak mporiecc GOpMUPOBAHUS 3HAHUU,
YMEHMM W HaBBIKOB M Kak YCJIOBHE, oOecrnedynBarIiee KOPPEKIIMOHHO-
Pa3BUBAIOIILYIO HAMpPaBJIEHHOCTh 0Opa3zoBaTenbHOro mpoiecca. Ocoboe mMecTo B
peanuzalMyd  JAHHOTO  MPHUHIMIIA  OTBOJAUTCS  MPEAMETHO-TIPAKTUUECKOMN
JIEATEIIbBHOCTH, KOTOpasi paccMaTpUBAETCS KaK CPEIACTBO KOPPEKIUMU U
KOMITCHCAIIMA BCEX CTOPOH MCUXUKHA OOYYaIOIIErocsl C HAPYIICHHBIM CITyXOM — B
COOTBETCTBHM C IMCUXOJIOTUUYECKOW TEOPUEN O NEATEIbHOCTHOM JE€TEPMUHALIUU
MICUXUKHU.

Ipunyun eouncmea ob6yYeHUs XuMUu C passUMuem CJlO8ECHOU pedu U
HepeuesvbiX NCUXu4yeckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyIICHHUS,
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0COOBIMU 00pa30BaTEIbHBIMU TMOTPEOHOCTAMU OOYYAIOLIUXCS C HApPYIICHUSIMU
ciyxa. B COOTBETCTBMU C 3TUM B XOJI€ YPOKOB TpeOyeTcs yaensiTh BHUMAaHHE
paboTe HaJ XUMHUYECKOW TEPMHUHOJIOTHEH, paclupsaTh 3amac Mojaeled u
BApUAHTOB BBICKA3bIBAHUN, COOTBETCTBYIOIIMX COJEPKAHHIO Y4eOHOIro Kypca.
OBnajieHHE CIIOBECHOW PEYBI0 B XOJI€ YPOKOB XHMHH SIBJISIETCS YCIOBUEM
JAJbHEUIIIETO U3YYECHUS 3TOW JAUCUUIUIMHBI, a TAKKE€ OCBOEHUS IIMPOKOTO Kpyra
XUMUYECKUX IMOHSITHI.

[lenenanpasneHHass padoTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOU U
NMCBMEHHOM (pOopMax), B TOM YHCIIE CIyXO3PUTEIBHOIO BOCIPUITHS YCTHOM peyH,
peyYeBOro  ciayxa, MPOU3HOCUTEIBLHOM CTOPOHBI peun  (NpekKIae  BCEro,
TEMaTUYECKOW U TEPMHHOJOTMYECKOHN JIEKCUKH Y4eOHON AMCIUIUIMHBI U JIEKCUKU
110 OPraHM3aINy YIeOHO AeATeIPHOCTH) IPETyCMATPHBACTCS Ha Ka’KIOM YpOKe”.

B nmnponecce ypokoB xumuu TpeOyeTcss OJHOBPEMEHHO C PAa3BUTHEM
CJIOBECHOW peur o0ecreurBaTh pa3BUTUE y 00yUYaIOIIMXCs ¢ HAPYLICHUSIMU CIyXa
JPYrUX INCUXUUYECKUX MPOLECCOB. B 4acTHOCTH, peyCMaTPUBAETCSL PyKOBOJICTBO
BHUMAaHHEM OOYyYaloIIMXCs Yepe3 MOCTAHOBKY U aHalu3 y4eOHBIX 3a/ad, a TaKkKe
COCPENOTOYEHUE M TONJEPKAHWE BHUMAHUSA 32 CYET NPUBIICUEHUS CPEACTB
HarJIsiAHOCTH, IOCTYIHBIX 10 CTPYKTYpPE U COAECPKAHUIO CIOBECHBIX MHCTPYKIUU.
Pa3zButne mnamsatu oOecneuyMBaeTcs IOCPEICTBOM COCTAaBJICHUS CXEM, aHajIu3a
coJiep kaHus TaOauIl U Jip. Pa3BuTHEe MBIIUICHUS U €r0 Oomepaluii obecrneunBaeTcs
3a CYET YCTAHOBJICHUS IOCIIEIOBATEILHOCTH BBINIOJIHEHUS JACHCTBUM, TPUUUHHO-
CJIEJICTBEHHBIX CBs3€d U Jip. B 00pa3oBaTenbHO-KOPPEKIIMOHHON paboTe ciemyer
C/IeJIaTh aKIEHT Ha Pa3BUTHUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJIEHUS,
0€3 4ero HeBO3MOKHO IMOJHOLUEHHO PAacCyXIaTh, JeNIaTh BBIBOJbI, OCYLIECTBISAThH
BBIJIBIJKEHUE W TPOBEPKY TUIIOTE3. B NaHHOW CBA3M MPOTpaMMHBIN MaTepual
JIOJDKEH M3J1araTtbCsl yYUTEIEM SCHO, MOCIEI0BATENbHO, C BKIOUYEHUEM CHCTEMBI
aprymeHToB. BakHast posib B pa3BUTHUU y OOyHarONIUXCsl ¢ HApYIICHUSIMU CIIyXa
CJIOBECHO-JIOTMYECKOT'0 MBIIUICHUS MPUHAJICKUT OOCYKICHUIO U BBIBEJICHUIO
dbopMysn, MOJEIMPOBAHUIO TMPAKTHUYECKUX 3a7ad C TMOMOIIsl0  (hopmyd,
BBITIOJTHEHUIO BBIYUCIICHUH U Ap.

B cootBerctBUM ¢ npuHyunom ummeHcugukayuu peuesoco O0OUeHUs
(KOMMYHMKAaTUBHOCTH) TpeOyeTcs CO3/JaHMe Ha YpoKaX XHUMHH CHUTYyaIlui
pedeBoro obOmenus. [ns sroro, kak u Ha 3Tane HOO, BakHO NPaKTHKOBATH
paznuubbie (OpMBI pabOThl OOy4arOIIMXCs: Tapamu, OpuragamMu W Ap., 4TO
MO3BOJISIET OCYIIECTBISATh KOMMYHHKATHBHOCTh Y4YEOHOrO0 MaTepuana ¥ caMou
opraHu3anuyd padboThl Ha YpPOKE, aKTUBU3UPOBATh TEPMHHOJOTUYECKUNA CIIOBAPHb,
COBEPILIEHCTBOBATh Y OOYUYAIOMIMXCA C HAPYUIEHUSIMU CIyXa YMEHHS J10Ka3bIBaTh,
paccyxatb, GopMyIMpoBaTh BEIBO/bI, U3BJIEKATh U aHAJIU3UPOBATH UH(OPMAIUIO
XUMHUYECKOTO COJIep KaHUSI.

2 PaGoTa 10 PA3BUTHIO BOCIPUSTHS M BOCIPOM3BEICHHS YCTHOH PedH He JIO0JKHA HAPYIIATh €CTECTBEHHOTO XOJa
ypOKa, IPOBOJMTCS Ha 3TalaxX 3aKpeIUICHUS U MOBTOPEHHUS y4eOHOr0 MaTepualia; B XOJe YPOKa 00ECIeYnBaCTCS
KOHTPOJIb 32 MPOM3HOMICHUEM O0YyJaroIuXcs, MO0y /IEHUE K BHATHOW W €CTECTBEHHOW PEYH C UCIIOJIB30BaHHEM
MPUHATEIX METOAMYCCKHX IPHEMOB paOOTHI, Ha KaXKIOM YpPOKE MpeaycMaTpuBacTCs (OHETHUYESCKAs 3apsiKa,
KOTOpast IPOBOJATCS He Oojee 3 -5 MUHYT.
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«XUMUS» OTHOCHUTCS K YUCTY y4eOHBIX AUCIUIUIMH, MO KOTOPOW MOXKET
OCYIIIECTBISTHCS BBHIMOJHEHUE WTOTOBOM HWHIWBUIYaTbHOW MPOEKTHOW pPabOTHI.
BBI60p TEMBI MPOEKTa OCYIIECTBISETCS ¢ YIETOM JTUYHOCTHBIX MPEINOUYTESHUN U
BO3MOXKHOCTEH KaXIIOTO OO0ydYaromerocss ¢ HapymeHHbIM CiayXxoM. OmnbIT
MPOEKTHON NEATeTbHOCTH OYyJeT TOJe3eH Kak B y4eOHOM Mporiecce, Tak U B
COILIMAJbHON TIPAKTHKE.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHONW pabOThI  MOTYT  OBITh
WCITOJIb30BAaHbI MU(PPOBBIC TEXHOJOTUH, K KOTOPHIM OTHOCAT WH(OpMAIMOHHO-
oOpa3oBaTebHbIC Cpepl, AIIEKTPOHHBII oOpa3oBaTenbHBI  pecype,
JTUCTAHITMOHHBIC 00pa30BaTeNbHBIC TEXHOJOTHH, DJIEKTPOHHOE OOy4YeHHEe ¢
MTOMOIIBIO HHTEPHETA U MYJbTUMEINA.

[IpeumymecTBamu WCIIOJIB30BAHUS UQPOBBIX  TEXHOJOTUU B
00pa3oBaTeIbLHO-PEAOMIIUTAIIMOHHOM  TIPOILleCCe  SIBIISIIOTCA  JIOCTYITHOCTb,
BApUATUBHOCTh, HAIVBIAHOCTh  OOy4deHUs, oOpaTHas CBsSI3b  Y4YUTENs C
OOy4arONIMMUCS, MOCTPOCHUE WHANBUIYATbHON TPACKTOPUHU M3YUEHHUS y4eOHOTO
MaTepuana, oOydeHHe ¢ MPUMEHEHHWEM HWHTEJUIEKTYaJbHBIX CHUCTEM MOJJEPIKKU
(mmst aganTanuu yueOHOro MaTepuaina K 0coObIM 00pa3oBaTesbHbIM NOTPEOHOCTIM
oOyuaronuxcs). Opranuzanus oOydeHHUS Ha OCHOBE HU(PPOBBIX TEXHOJOTHIM
MO3BOJISIET AKTUBU3UPOBATH KOMIICHCATOPHBIE MEXaHU3MbI  OOyYarOIIMXCA,
OCYHIIECTBJIATh  00pa30BaTEIbHO-PEAOMIIMTAIMOHHBIM  TIpollecC HAa  OCHOBE
MTOJINCEHCOPHOTO MOAX0/a K IPEOI0JICHUIO BTOPUYHBIX HAPYIIEHUN B PA3BUTHH.

[{rppoBbie TEXHOIOTHH MOTYT MCIOJB30BAThCS B PA3IMYHBIX BapHAIUIX: B
BUJIC MYJBTHMEANNHBIX TPE3EHTAllid, KaKk y4YeOHMK W pabodas TeTpaab, B
KaueCTBE CIIOBAPs WM CIPABOYHUKA C YYCOHBIMH BUACOPMIBMAMH, KaK TPEHAKED
JUTSI 3aKPETIICHUST HOBBIX 3HAHWH WJT B BHJIC TIPAKTUIECKOTO TTOCOOHSI.

Nudopmarnmonno-oOpazoBaTeibHas cpeaa 00pa3oBaTEILHOIO YUPEKIACHUS,
OpraHW30BaHHAass C  HCMOJb30BaHUEM  IU(GPOBBIX  TEXHOJOTUM,  JOJDKHA
o0ecrieunBaTh:

—  uHGOPMAIMOHHO-METOJIMYECKYI0  TMOAJEPKKY  00pa3oBaTEIHLHOTO
mporecca ¢ yudéToM oCOOBIX 00pa3oBaTEIBHBIX IMOTPEOHOCTEH OOydJarolIuXxcs C
HapyIIEHUEM CITyXa;

— IUTAaHUPOBaHHWE OOpPA30BATENBHOIO TMpoOIecCa M €ro  PEeCcypcHOro
oOecrieueHuss B COOTBETCTBUU C (enepanbHbIMU TPEOOBAHUSIMU OCHOBHOTO
oO1iero oOpa3oBaHusi;

— MOHHUTOPHHT W (DHKCAIIMI0O XOJa M Pe3yJbTaTOB 00pa30oBaTEILHOTO
mporecca JUISl  OTCICKMBAHUS JAWHAMUKHA YCBOCHHUS y4eOHOTO MaTepuala
OOyYJarOIIMMHUCS C HApYIICHUEM CITyXa,

— y4€T CaHHWTAPHO-IMHICMHOJOTHYCCKUX TpeOOBaHUN TpuU OOYUYCHHH
IIIKOJIBHUKOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsSI (C HApYIICHUSMHU
ciyxa);

— COBpPEMEHHBIE MPOIEAYPHI CO3TaHMs, TIOUCKA, cOOpa, aHaIn3a, 00paboTKH,
XpaHEeHUs U MPEICTAaBICHUS HH(DOpMAITUY;

— JIMCTAaHIIMOHHOE B3aMMOJICUCTBHE BCEX YYaCTHUKOB OOpPa30BaTEIHLHOTO
npoiiecca (OOy4aromuXcsi C HApPYIICHHEM CiIyXa, UX pOAuTeNeld (3aKOHHBIX
MIPEICTaBUTEINCH), TIEIarornuyeckux pabOTHUKOB, OPraHOB YIpaBieHUs B cdepe



10

oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTu3aliy JUCTAHIIHOHHOTO
oOpa3zoBaHus.

B pesynbrare ucnosib3oBaHusi HUGPPOBBIX TEXHOJOTUM B 00pa3zoBaTEILHOM
npoiiecce y oOydamluxcs ¢ HapylleHHeM ciyxa (GOpMHUPYIOTCS YeThIpe BUJA
M (POBOIM KOMIETEHTHOCTH:

uH(pOpPMAIIMOHHAsT U MEJUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh ¢
pa3HbIMU IU(PPOBBIMU pecypcamu),

KOMMYHUKATUBHAsT  (CIIOCOOHOCTh  B3aMMOJICMCTBOBATH  IMOCPEACTBOM
650r0B, (HOPYMOB, YATOB H JIp.),

TEXHUYECKasg (COCOOHOCTh HMCIOJB30BAaTh TEXHUYECKHME U TPOrpaMMHBIC
CpE/CTBA),

noTpeduTenbcKas (CrocoOHOCTh peliaTh ¢ MOMOIIBI0 UPPOBBIX YCTPOHCTB
Y UHTEPHETA pa3InyHble 00pa30BaTelIbHbIE 33]1a4N ).

L]env yuebHoU Oucyuniunbl 3aKII04aeTCs B GOPMUPOBAHUH Y 00YUAIOIUXCS
C HapyLICHUSIMM CJlyXa CHCTEMbl XHUMHYECKMX 3HAaHMM KaKk KOMIIOHEHTa
€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpa B E€AMHCTBE C Pa3BUTHUEM COIMAJIbHBIX
KOMIIETEHIIN, BKIIIOYas:

— (opMHUpOBaHME MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBUSM KU3HU;

— TpuoOllleHHEe OO0y4YarIIuXcsi K CaMOCTOSATEIbHOW I[O3HABaTEIbHOU
JESTEIbHOCTH, HAYYHBIM METOJaM TIO3HAHMS, (OPMHUPYIOIIUM MOTHBAIUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— cojelcTBHE TPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa Pa3HOOOPaA3HOU
JESITEIbHOCTH, TO3HAHWS M CaMOTO3HAHMS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BUIOB
NeSITEIbHOCTH;

— (popMUpOBaHUE YMEHUH OOBSCHITH U OLICHWBATDH SIBJICHUS OKPYKAIOLIErO
MUpa Ha OCHOBAHUU 3HAHUI U OMBITA, MOJTYYEHHBIX MTPU U3YYCHUH XUMUU;

— (opmMupoBaHHE TYMAHMCTUYECKUX OTHOLICHHM, MOHMMAHHS LEHHOCTH
XUMHUYECKUX 3HAHUH Ui BBIPaOOTKH SKOJIOTMUYECKU 1€J1eCO00pa3HOro MOBEACHHUS
B OBITY M TPYIOBOM MAEATENBHOCTH B LEJISX COXPAHEHUS CBOEro 3J0pPOBbS U
OKPYKaroUIEH MPUPOTHON CPENIbI;

— pa3BUTHE MOTHUBAIUU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIHUTAHMIO.

VYyeOublii npeagmer  «XUMHS»  BXOOUT B MPEIMETHYIO  00JacThb
«EcTecTBeHHO-HAayUHbIE TPEAMEThI» — HApsAY ¢ GU3UKON 1 OUOIOTHEN.

Ha wu3ydenwe Xxumuum Ha KaxaoM Toay oOydeHuss Ha ypoBHe OOO
BBIJIEJISIETCS 110 2 Yyaca B HeJento (68 4acoB B rof).
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COJEP XAHME OBYUYEHUA
8 KUIACC
(4-ii rox o6y4enust Ha yposne 000)°

Pa3nen «IlepBoHavaibHble XMMUYECKHE IOHSTHS»

[Ipeamer xumuu. Posib XMMUU B )KM3HU YeJlOBEKa. XUMHUs B CUCTEME HayK.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KomungectBo BemecTBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuyé€rel mo Qopmyrnam
XUMHUYECKUX COCTUHEHUH.

Pu3nyecKre U XMMUYECKUE SABJICHUs. XUMUYECKasl peakus U €€ IPU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peaklnil (COeMHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAO0W, IpaBuiIamMu paboThl B 1a0OpaTOpUH U
npuémMamMu 0OpalleHus: ¢ JIabOpaTOPHBIM O00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHUE NPU3HAKOB NPOTEKAHUS XMUMHUYECKUX peakuuil (pas3siokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanum, B3aumoielicTBrE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YeHHUE CIOCOOOB pa3/ielieHHus CMecei (C MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BbIMIapUMBaHueE, AUCTUIUIALNS, XpoMaTorpadus), MIpoBeIeHUE OUNCTKU TOBAPEHHOMN
COiMM, HaONIOJGHHE W  OMNHCAHME  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(1I1apOCTEePKHEBBIX ).

Pa3nen «BaxxHeiiluue npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB)

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 3aeMEHT U IpocToe
BelecTBo. Haxoknenue kucimopoaa B mTpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJlydYeHHUsl KUCJIOopoJa B JIabopaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — aJIoTpoIiHas MOIU(pUKALINS KHUCIOPO/Ia.

8 Nsyuenune tematuueckoro pasziena «llepuonnyeckuit 3akoH u Ilepuonuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.U. Mengeneea. CrpoeHue aToMOB. XuUMHUYecKasi CBs3b. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUN»
npeaycMarpuBaercss Ha S5-om ron oOydenwms Ha ypoBHe OOQO, 4uro oOecre4rBacT BO3MOXHOCTH YBEIHYCHUS
y4e0HOTO BPEMCHU Ha U3yYEHHUE MaTepHaa 1o MPeCTABICHHBIM TEMATHICCKUM Pa3JIeiiaM.



12

TemnoBoii 3¢ (deKkT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopojaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHus. KucimoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOoAbl. Boma kak pactBopurenb. PacTBOpEL
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopot BoAbsl B Ipupoe.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuuenuii. Oxkcuanl. Knaccudukanus
OKCHUJIOB:  cosieoOpa3yromniie  (OCHOBHBbIC, KHCIOTHBIE, aM(pOTEpHBbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUN: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnorel. Knaccudukanust kuciaor. Homenknarypa kucior. @uznyueckue u
XHMHYECKHE CBOMcTBAa KHUCIOT. Psnm aktuBHOocTM MeTamnoB H.H. bekerona.
[lony4yeHne KHACIIOT.

Comu. Homenkmarypa coseil. @u3n4eckue U XMMAYECKUE CBOWMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHNS KUCIIOPO/Ia B BO3AYXE, OIYUYECHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOpojia (TOpeHHe), B3auMojaeicTBre Bomopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEpPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUEOMATEpPUAJIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumoneicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHUCIIOTHI,
KHCJIOT C MeETaulaMHu, peaklUuil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajlla JPYTUM W3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COCTMHEHUI.
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9 KIIACC
(5-if rox 06y4enust na ypopue 000)*

IToBTOpEHME

Paznen «llepumogmueckuid 3axkoH u Ilepumogmueckass cucrema
xumun4yeckux 3jeMeHToB .. MenaesneeBa. CTpoeHue aToMOB. XUMHYECKas
cBsi3b. OKHMCINTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKLIMID)

[lepBbie MOMBITKK KiIacCU(UKAIMM XUMUYECKUX d3JeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
HN.UM. MenneneeBa. KoporkomepuogHas ©  JAJIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumudeckux 3neMeHToB J[.1. Menaeneesa. [lepuoabl u
rpynmbl. OU3NYECKUN CMBICIT MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. WM30Tombl. DJIEKTPOHBI.
CrtpoeHue 2JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucrembl J[.M. MenneneeBa. XapaKTepuCTUKa XUMHUYECKOIO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme J1.11. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPYNIIaM U NEPUOIAM.

3nauenue llepumonmueckoro 3akoHa u llepmoanueckod  CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB I pa3BUTHUS Hayku WU npaktuku. .M. MenneneeB —
YYEHBIN U TPAKIaHUH.

Xumudeckass cBsi3b. KoBaneHTHast (moJisipHasi W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Tpornecchbl OKUCIIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCRepuUMenm:

u3ydeHrue oOpasllioB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiuy pa3ioKeHHsI, COSTUHEHU).

MexnpeaMeTHbIe CBA3H

Peanuzanus MexnpeAMETHBIX CBA3€H NPU HU3YYEHUM XUMHHM B 8 KJlacce
OCYIIECTBISIETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHOHAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHOHAYUYHbIC TOHSTHUS: HAy4YHBIM (DaKT, rumoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOJUIHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

4 Nzyyenne tembl «OOmIas XapakTepUCTHKA XMMHYECKHX 31eMeHTOB [VA-rpynmel. Yriaepox M KpeMHHH W UX
COEJMHEHU», a TaKXKe TeMaTHYECKHX Pa3/enoB «MeTallibl U UX COeIUHEHUsN», «XUMHA U OKpYyKarolias cpena»
npexycMmarpuBaercss Ha 6-om roj obyuenuss Ha ypoBHe OOO, uyTo oOecreyrBaeT BO3MOKHOCTH YBEIHYEHHS
yueOHOTo BpeMEHH Ha U3ydYeHHe MaTepuasa 1o NpeICTaBIeHHbIM TEMAaTHUECKUM pa3jienam.



14

®usuka: Mmarepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUNA 3apsili, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/b!, CoHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtugpocdepa, MHUHEpabl, TOPHBIE MOPOJIBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.

Pasznes «BemecTBo M XMMHUYECKHE peaKIUN»

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaausA, KAJIbLIUA H HX
COCIMHEHNN B COOTBETCTBMHM C IIOJIOKEHHUEM JJIeMEHTOB B llepumommnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHUYECKOM CBA3U. THIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIlA KPUCTAIUIMYECKOU PELIETKU U
BUJIa XUMUYECKOHU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccupukanus XMMUYECKHMX peaklMid MO pazIudHbIM IpHU3HAKaM (110
YUCITY M COCTaBY YYacCTBYIOUIMX B PEAKLUU BELIECTB, MO TEIUIOBOMY 3(PdeKTy, 1mo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUSL.

[lonsiTue o ckopoctu xumuuecko peakuuu. [loHsaTHe 00 0O0paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 rOMOreHHbIX U IreTepOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKOW pPEaKIUU U IIOJOKEHUE XUMHUYECKOIO

paBHOBECHSL.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBienue YpPaBHEHUU

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  KCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JICCOLIMALINH. DJEKTPOIUTHI u
HE2JIEKTpOouThl. KaThoHbl, aHUOHBL. MEXaHU3M JUCCOLMALIMM BEHIECTB C
pa3IUYHBIMM BHJIAMU XUMUYECKON CBs3u. CreneHb auccouuanuu. CUIIbHbIE U
ci1a0ble SJIEKTPOIUTHI.

Peakuuu w#oHHOTO OOMeHa. YcCIoBUS MNPOTEKAHMUS] peEaKkUUid HOHHOIO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC HOHHBIE YpaBHEHU peakinil. CBOMCTBA KUCIOT,
OCHOBAaHMM W COJ€ B CBETE€ TMPEACTaBICHUH 00 DICKTPOIUTUYECKON
nucconunanuu. KauectBeHHbIe peakiiuv Ha HOHBL. [IoHsATHE O THIPOIU3E COJICH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJIEHUE C MOJAEISMH KPUCTAJUIMYECKUX PEMIETOK HEOPTAaHUYECKUX
BEII[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peakiuu
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OT BO3ACUCTBUS pPAa3IMUHBIX (PAKTOPOB, MCCIECAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOIEcca JUCCOLMAIIMM KUCIOT, IIeJIoYed U coJiel
(BO3MOXXHO ~ HCHOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKU ~ TPOTEKAHMs]  peakluuid  HMOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyioKEeHHs, COSMHEHUS), pacliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKluid Ha HOHBI, pEIICHHE
HKCIEPUMEHTAIBHBIX 3a/1a4.

Pazjen «HeMeTa/Ibl M X COeMHEHUS» °

OOmrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHWMHYECKHME CBOMCTBA Ha TpUMeEpe  XJopa
(B3auMOJIEHiCTBUE C MeTalllaMH, HeMeTaJlylaMH, IIejlouaMu). XJIOPOBOJOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, MOIy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BaxHeliiue XJIopuabl U UX
HaX0XkJIEHUE B IPUPOJIE.

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XuMUYecKue cBoiicTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3UYECKUE U
XUMHYECKHe CBOMCTBa. OKCHUIBI Cepbl KakK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue U XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeKane B OCHOBE MPOMBIIIIEHHOTO CHOc00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLUS Ha
cynb(dar-uon. Haxoxmenue cepbl W €€ COCNMHEHM B TMpupojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAloIIed Cpelbl COECIMHEHUSIMHU Ccepbl (KUCIOTHBIC 10U,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NMPeI0TBPAILEHUSI.

OO6mras xapakTtepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢uznyeckue u xuMuyeckue cBoiictsa. Kpyrosopor a3ora B nmpuposie. AMMuUax, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHnenue. Conn aMMOHMS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOodydeHue, (PU3MUECKUe U XUMUYECKHE
cBOMcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CcHelupUYEcKue).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHHSA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMuU4ecKoe 3arpsi3HeHUe OKPYKAIOIIeH cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajstoTponHblie Moaudukanuu (ochopa, GUMUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Pu3HIeCKre ¥ XUMHUISCKUE CBOMCTBA,
nosryaerue. Mcmons3oBanne GocdaTtoB B KaueCcTBE MUHEPAIBHBIX YI00PEHUH.

5 HpOI[OJ'DKCHI/IC H3Yy4YCHU MaTepHralia 10 AaHHOMY pa3aeiy MpeayCcMarpuBacTCs Ha 6-oMm roany O6y‘l€HI/I${ Ha YpOBHEC
000.
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10 KJTACC
(6-i1 rox 00yuenust Ha ypoae O0O0)

IToBTOpEHME

Pasznen «Hemeranjabl M X cOeTUHEHU

O6mas xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoja,  aJUIOTPOIHBIC
MOAU(UKALIUKM, PACHPOCTPAHEHHE B MpUpoje, (U3UYECKUE U XUMHYECKHE
cBorctBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
bu3nUecKkue W XWMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COMM, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
MoJIydeHHEe W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHATHOHEI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHavasibHbIE TOHATHA OO0 OpraHUYeCKUX BENIeCTBaX Kak o
COCIMHEHUAX yriepojna (MeTaH, STaH, ITWIEH, alleTWIeH, 3TaHOJI, TJIUIEPHH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIIEBOJOPOAOB (YTojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TepepadoTku (OEH3UH), UX POJIb B OBITY W
MPOMBINIUIEHHOCTU. [loHsITHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBojJax — M HUX POJM B KU3HU yejoBeka. MarepuaibHOE €IMHCTBO
OpPTaHUYECKUX ¥ HEOPTAHUUECKUX COCTMHCHHM.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npuMenenue. CoenuHeHus: KpeMHust B mpupoje. OOuue mpeacTaBiieHUs o0
okcunie kpemaust (IV) u kpemaueBoi kucnore. CWIMKaThl, X HCIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTpOUTENbHBIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii ykcnepumenm:°

M3y4eHHE 00pa3loB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJITHOM KUCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, ONBITHI, OTpaKalwlue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpoliecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, MW3y4YEHHE XUMHYECKUX CBOWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-
MOH W HaOJIOJICHWE Mpu3Haka e€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAUHECHHH (BO3MOXKHO HCIOJIH30BaHHE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (pochopHBIX ynoOpeHuit, moaydeHue,
coOuWpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE

6
CBGHGHI/ISI O XUMHYCCKUX SKCHECPHUMCHTAX OTHOCATCA K pa3aACiy «Hemeraimiel 1 ux COCIUHCHMUS. Vuurens XuMuu
OpPraHnu3yeT SKCIIECPHUMCHTEI C y‘{éTOM nepepacrnpeaciicHud NporpaMMHOro Marepuala 1o rogam O6y‘l€HI/IS{.
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KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u nM3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHHE MOJeNen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLIECCOM  aJCOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS .

Paznen «MeTawibl 1 MX COCAUHEHM D)

OO6mrast XapaKTepruCTHKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
uxX TnonoxeHuss B Ilepponuyeckol  cUCTEME  XMMHYECKHX  3JIEMEHTOB
JA.W. MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTaioB. MeTamindeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKas PEIIETKA. DJIEKTPOXUMUYECKUN Pl
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIIIEHHOCTH.

[Ilenounsle MeTaIUIbL: MMOJIOKEHUE B [lepuoauueckon cucteMe XUMUYECKUX
anemeHToB .M. MenaeneeBa, CTpoeHME HMX aTOMOB, HAXOXKIAECHUE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJIPOKCUABI HATpuss W Kanuda. [IpuMeHeHwe mEenoYHbIX METANIOB M UX
COCIMHEHNH.

[[lenouyno3eMenbHbIE METAJUIbl MarHuii W KajbI[Mi: IIOJIOKCHHE B
[Tepuonnueckoit cucreme xumuueckux anemeHtoB .M. MenneneeBa, cTpoeHue
VX aTOMOB, Hax0XJAeHUe B rpupoae. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseilmme coeauHeHUs Kanblus (OKCHUI, TUIPOKCHUI, COJIH).
JKéctkocTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cucTeME  XUMHUYECKHX
anemenToB .M. MeHnneneeBa, CTpoeHME aroMa, HAXOXIACHHE B NPUPOJE.
du3nyeckre u XUMUYECKHUE CBOMCTBA alfOMUHUS. AM(POTEpHBIE CBOWCTBA OKCHA
Y TUIPOKCHUA aJTFOMUHMUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
.. MenpaeneeBa, CTpO€HUME aTOMa, HAXOXAEHHE B mpupoac. dusnueckue u
XUMHUUYECKHEe CBOMCTRBA xkene3a. OKCUIbl, THIPOKCU bl U cosn xenesa (11) u xenesa
(1), ux cocraB, CBOWCTBA H MOJTyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMy METAUIOB M CIUIABOB, HUX (U3UYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KJIbI[USI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KQUEeCTBEHHBIX PEAKIMI HAa MOHBI (MarHus, KaJbLUs, AIFOMUHUS, IMHKA, JKeje3a
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(IT) u xenesza (III), mequ (1), HaGnroAEHNE M OMMCAHUE TIPOLIECCOB OKPAITMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHUS
U THIPOKCHU/IA [IMHKA, pELIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Bakuenme
METaJUIbl U KX COCAMHECHUS.

Paznen «Xumust 1 OKpy:Kam0OIas cpeaar

BemectBa 1 matepuanbsl B MOBCEJIHEBHOW >KU3HU 4enoBeka. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraX M OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpeabl (IpenenapHas JOIyCTUMast
KoHIleHTpalus BeilecTB (nanee — [1JIK). Ponb XuMum B pelieHr 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 00paslioB MaTEpPHAIOB (CTEKJIO, CIJIAaBBI METAJUIOB, MOJUMEPHbBIC
MaTepHabl).

MexknpeaMeTHbIE CBSA3H

Peann3zanuss MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OOmre ecTeCTBEHHO-HAYyYHbIE MOHSTHS: HAYy4YHbIH (pakT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I,
W30TOIbI, PaJuOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, d3KocHCTEMa, MUHEPATbHBIC
yI0OpEeHUS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOIAEMbI€, TOIINBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

Pe3ynbraThl oOydeHHS TO Y4COHOMY TPEAMETY «XHUMHS» B OTHOIICHUH
BCEX MHKPOTPYIIT OOYYAIOIMXCS C HApPYIICHUSIMH ClIyXa OICHHUBAIOTCS TIO
OKOHYAHUHM OCHOBHOTO 00111eT0 00pa30oBaHus, HE COMOCTABIISSICH C pe3ybTaTaMu
HOPMATUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB.

Jluynocmuvle pe3ynomamol

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSI MPOTPAMMHOTO MaTepuaia Mo XHUMHHU
Ha ocHoBe AOIl OOO (BapmanT 2.2.2) AOCTUTAIOTCS B €IUHCTBE Yy4eOHOW W
BOCITUTATEIHLHOU JEATEIHPHOCTA B COOTBETCTBUM C TPATUITMOHHBIMU POCCUUCKUMU
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COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlIECTBE TMpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOBOCIIUTAHUSI U CaMOPa3BUTHUA, (GOPMHUPOBAHUS BHYTPEHHEH
MO3ULIUU JTUYHOCTH.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAMM U
pacUIMpeHne OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJEIUI0, MOHMMaHUs 3HAYEHUS XUMHUYECKOU
HAyKd B JKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHopMaImeln O TepeloBBIX JOCTIDKCHHUSX H  OTKPBITUSX MHPOBOH U
OTEUYECTBEHHOW XUMUHU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaskJJaHCKOT'O BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JIPYTUX  BHJAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, IO3HABATEIbHBIX 3aJlay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCce€ ITOM Y4YEOHOU JESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJECHHWE M TIOCTYNKU CBOUX TOBAPUILIEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMMUUYECKOW peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUE
OCHOBY JIJII TIOHUMAHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MIPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPEJIO, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTUBBI, HAIIPABIICHHBIC HA MOJYyYECHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIMMBbIE i OOBSICHEHUS HAOJIIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPbhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTAaMH, CIPABOYHOMU
JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTU; UHTEPEC K 0OYUYEHUIO U MO3HAHMIO, JTFO003HATEIIBHOCTh, TOTOBHOCTh
U CHOCOOHOCTh K CaMOOOpa30BaHUIO, MPOSKTHOM ¢  HCCIIEAOBATEILCKOM
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4) popmupoBaHUS KyIbTYPHI 310POBBS:

OCO3HAHHME I[EHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUNA WU
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONIEHUsT TIPaBUJI OE30MacHOCTH TPU  OOpalIeHUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHON KU3HM,
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5) TpyZ10OBOr0 BOCIUTAHMUSL:

UHTEpPEC K MPAKTUYECKOMY M3YyYEHUIO Mpodeccui W TpyJa pa3iuuyHOTO
po/a, YBaKEHUE K TPYY U pe3ysibTaTaMm TPYJIOBOU ACSITEIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyAJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C yUETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCuOHaTbHOM ASSTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPO(PECCUOHAIBHON Cpeie;

6)  DKOJIOTUYECKOTO  BOCIUTAHUS:  DIKOJIOTMYECKH  IeJecoo0pa3zHoe
OTHOUIEHWE K NPHUPOAEC KaK HCTOYHHKY KU3HM Ha 3emile, OCHOBE €€
CYILIECTBOBaHMSI, MIOHUMAHUE LIEHHOCTH 3J0POBOI0 U OE30MacHOr0 o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3NYECKOMY U TICHUXHYECKOMY
3JI0POBbIO, OCO3HAHHWE LEHHOCTH COOJIIOJICHMS TMpaBUil O€30MACHOrO IMOBEACHUS
npu paboTe C BELIECTBAMH, a TAKXKE B CHUTYyalUsX, YIPOXKAIOIIUX 30POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOTy4aeMble IPU U3yUYEHUU XUMHHU, IS
pelieHus 3a1a4, CBA3AHHBIX C OKPYXKAIOLIEH PUPOIHON CPENON, IS MOBBIIIEHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYypbl, OCO3HAaHHS TJI0OAJIbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTeHd MX pelIeHHs MOCPEICTBOM METO/J0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHKATUBHOW Y COLMAJIBHOMN TTPAKTHKE.

Memanpeomemmuvie pe3yromanul

MeranpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOEHHBIE OOYYalOLIMMUCS C
HapylIeHUEM CJyXa MEXIOpeaAMeTHbie TOoHATHS U YY][ (perynsTuBHbIC,
MO3HABATEJIbHbIE, KOMMYHHUKAaTHUBHbBIE), CIOCOOHOCTh HX HCIOJIb30BaHUS B
y4eOHOHM, TMO3HABATEIbHOM W COLUMAJIbHOM TMPAKTUKE C YYETOM OCOOBIX
o0pa3oBaTeNbHBIX  NOTPEOHOCTEH;  CAMOCTOSITENBHOCTh  IJIAHUPOBAHUS U
OCYILIECTBICHUS  y4eOHOM  JESATeNbHOCTM M OpraHu3aluud  y4eOHOro
COTPYIHHMYECTBA C MENAroraMM M CBEPCTHUKAMH; IMOCTPOCHHE WHJIWBHUIYaTbHOU
o0pa3oBaTenbHON TpaeKTOpUU C Y4€ToM 00pa3oBaTeIbHBIX MOTPEOHOCTEM
KaXXJ0ro 00Yy4YaroIlerocst M JOMOJHUTENbHBIX COMATHUYECKUX 3a00JeBaHUM s
YacTH 00y4aromuxcsl.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

bazoevie nozuueckue oeiicmeus:

— YMEHHE HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUU
3HAHMI: PacKpbIBaTh CMBICI XUMHMUYECKUX MOHATUMA (BBIAENATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
NOHATUS JUJIi  OOBSICHEHUS OTHENbHBIX (PAKTOB W  SIBICHUM; BBIOUpATH
(caMOCTOSTEIBHO WM C MTOMOIIBIO YUUTENS/IPYTUX YYaCTHUKOB 00pa30BaTelIbHO-
KOPPEKIIMOHHOTO TMpOLecca) OCHOBAaHMS M KpUTEpPUM Uil Kiaccu(UKaluu
XUMUYECKUX BEHIECTB W XUMHUYECKHX PpEAKUUH; YCTaHABIMBAaTh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTAaMH HW3YUYEHMsI; CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTUBHBIE, NEAYKTUBHbBIC, MO AHAJIOIMU); JENiaTh BBIBOJBI U
3aKJIFOYECHMUS;
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— YMEHHUE NPHUMEHATh B MPOLECCE IMO3HAHUSA MOHATHUS (IIPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJEJIbHBIC TTPE/ICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTA), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakiuu — MpU PelIeHnd y4eOHO-TI03HABATENbHBIX 33/a4; ¢ YUETOM
ATUX MOJEJBHBIX IPEACTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIUi;
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEYMS B M3YYAEMBIX MPOLECCAX U SBICHUSX; MpeiaraTb KpUTEPUH IS
BBISIBJICHUSI ATHX 3aKOHOMEPHOCTEH U MPOTHUBOPEUMIL; BEIOUPATh CIIOCOO pelieHus
yueOHOM 3amauu (CpaBHUBAaTh HECKOJBKO BAapHAHTOB pELIEHUS, BbIOMPATH
Haubosee MOAXOMALINI C Yy4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX WM 3a/IaHHBIX
KpUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

— YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KauyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I10
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

— IpUOOpETEeHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3ALUU U MPOBEJIECHUIO
YUEHUYECKUX OSKCIEPUMEHTOB: yMEHHE HaONIoAaTh 3a XOJOM IpoIlecca,
IPOrHO3UPOBAaTh €ro pe3ynbTar, (popMyJIUpoBaTh OOOOIIEHHS U BBIBOJABI 10
pe3yJibTaTaM NPOBEIEHHOTO OIbITA, HMCCICIOBAHUSA, C OMNOPOW Ha 3aJaHHBIN
TJIaH/aJITOPUTM COCTABJISITH OTYET O MPOJICIIaHHON paboTe.

Pabomoit c ungpopmavueii:

— YMEHHE BbIOMpaTh, AHAIU3UPOBATH U MHTEPIPETUPOBATH (CAMOCTOSATEIBHO
WIM C MTOMOILBIO YUUTENS/IPYTUX YYACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO
npoliecca) UHPOPMaAIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS, TOTYyYaEMYIO
M3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSIpHAs JIUTEpaTypa XHUMHYECKOIO
COJEpKaHUsl, CIpaBOYHble MocoOusi, pecypcbl VIHTEepHETa); KpPUTHUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALHUIO;

— YMEHHE IPUMEHATh Pa3InYHbIe METO/bI U 3aIPOCHl IPU TIOUCKE U 0TOOpE
UHGOpPMAILlMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPECIEHHOTO TUIIA; MPUOOPETEHUE OIbITA B
0o0JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;
yMeHuEe BbIOMpaTh ONTUMaAIbHYIO (opMy mpeacTaBieHus uHOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3a7a4d  HECJIOKHBIMU CXEMaMH, JHharpammamu,
apyrumu popmamu rpaduKi ¥ KX KOMOMHAIIUSAMY;

— YyMEHHUE HCIOJNb30BaTh W AHAIM3UPOBATH B IIpoliecce Yy4yeOHOU U
MCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOWIEH MPUPOJHOU
Cpelbl.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

— YMEHHE 3a/aBaTh BOIPOCH (B XOJ€ AMaIora W/WiIM JAUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMoil  TeMbl, (OPMYIUPOBATH CBOU  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a1auH;
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— TpUOOpPETEeHHE OMbITa TMPE3CHTAMA  PE3yJIbTATOB  BBITIOJIHCHHUS
XUMHUYECKOTO IKCIIEpUMEHTa (JIabOpaTOpPHOIrO OMBITA, JAOOPATOPHON pabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IMMO3HABATEILHOU U
UCCJIEIOBATENLCKONW JIEATENIbHOCTH TPHU PEIICHUH BO3HUKAIOIIUX MpoOJeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COTJIacOBaHUS MO3ULUNA (0OCyXAeHUsi, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJIHWHAIIUS COBMECTHBIX JCHCTBHUA,
OTIpEJICIICHIE KPUTEPUEB 10 OIICHKE KaueCTBA BBHITTOJIHEHHON PabOTHI | . ).

PeryasiTuBHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

— YMEHHE OINPEICIATh LENU JIEITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIST,
KOHTPOJIMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICSITEIBHOCTD,
BbIOUpaTh  Hambonee d(PQPexTuBHBIE CMOCOOBI  pemIeHUS  y4eOHBIX U
MO3HABATENbHBIX 3aJlay, COCTAaBJIATH/KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOpUTM
JEUCTBUN TIPU BBIMOJHEHUU 3aJaHUN C YYETOM MOJYyYEHUS HOBBIX 3HAHUI 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX MW PEAKIUAX; OLIEHUBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yibpTara 3asiBJICHHOM LEIIN;

— YMEHHUE MCIIOJb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IpEIJaracMbie B
YCJIOBUH 3aJIaHUM.

IIpeomemnvbie pezyivmamol

B cocraBe mpeAMETHBIX PE3YNbTATOB IO OCBOCHUIO 00S3aTEIHHOTO
COJIep)KaHMs, YCTAHOBJEHHOIO JAaHHOM pabouell NpOrpaMMoOn, BBLACISIOT
OCBOCHHBIE OOYYalOIUMHCS HAy4YHbIC 3HAHUS, YMEHUSI U CIOCOOBI JEHCTBUH,
crenuuyeckre sl MPEeIMETHOM 00J1acT «XUMUS», BUABI JCATEILHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalud, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

8 KNIACC

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  00S3aTEIBLHOTO  MPEAMETHOIO
cCollepKaHMs, YCTAHOBJIEHHOTO JIaHHOW palodeil MporpamMMmoil, OTpaKaroT
c(hOpMHUPOBAHHOCTh Yy 00YYAIOIIUXCS C HAPYIICHUSIMU CITyXa CJIEAYIONUX YMEHUIA:

1) packpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TOHSATHUNA: aTOM, MOJIEKYJIa,
XAMUYECKUN DJIEMEHT, IIPOCTOE BEMIECTBO, CJOXKHOE BEIIECTBO, CMECH,
BAJICHTHOCTb, OTHOCHUTEJIbHAsE aTOMHAasi M MOJICKYJISIpHAsE Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0JIS1 XUMHUYECKOrO 3JIEMEHTA B
COCIMHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KUCIO0Ta, OCHOBAHHUE, COJIb, XUMUUYECKas
peakuus, MaccoBas J0JIsl BELECTBA B PACTBOPE;

2) WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTHH (CM. TI.
1) ¥ IpUMEHSITh 3TU TTOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBpaICHU;

3) uCMoib30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBJICHUS (PopMyJ
BEUIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

4) onpenensaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX;

5) KiIaccupuIMpPOBaTh XUMUUYECKHUE DJIEMEHTHI; HEOPTAHUYECKUE BEIECTBA;
XUMHUYECKHE Peakiny (B paMKaxX H3y4eHHOIO0);

6) xapakTepu3oBaTh (ONMUCHIBAThH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKIAasi ONUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;
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[) IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKaHUS XUMHUYECKUX IMPEBpAIICeHU B Pa3IMYHBIX
YCIIOBHUSIX;

8) BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl
BEIIIECTB; MAaCCOBYIO JIOJII0 XMUMHYECKOTO 3JeMeHTa Mo (opMmysie COeAMHEHUS;
MacCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE;

9) mpUMEHATh OCHOBHBIC OTEPAIIMK MBICIIUTCIILHON JIEATCIILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, O0000IIeHrne, CHCTEeMATH3aInio, KIacCU(UKAITUIO,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIMii; €CTEeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJIOACHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

10) cnemoBaTh TpaBWIIAM  TIOJIB30BAaHUS XMUMHYECKOW TOCYIOH U
7a00paTOPHBIM 00OPYAOBaHUEM, a TAK)KE MpPaBUJIaM OOpalIeHUsl C BEUIECTBAMU B
COOTBETCTBUM C HMHCTPYKLMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OIBITOB 10 TOJYYEHUI0O U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB (Boaopoda H
KHCJIOpOJIa), HPUTOTOBJICHHUIO PAcTBOPOB C OIpENeIEHHOM MaccoBOM JoJeit
pacTBOPEHHOTO  BEIECTBA;  IUIAHUPOBATb W HPOBOAUTH  XUMHYECKHE
DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C ITOMOILBIO
UHIMKATOPOB (J1akMyc, (peHondTaaer, METHIOPAHK U JIp.).

9 KJIACC

[IpeameTHble  pe3yibTaThl  OCBOEHHUS  00S3aTE€IBHOTO  MPEAMETHOIO
COJIep)KaHMs, YCTAHOBJIEHHOIO JIaHHOM pabodeil MporpamMmoil, OTpaKkaroT
c(OpPMHPOBAHHOCTh Yy 00YYAIOLIUXCS C HAPYLIEHUSIMU CIIyXa CJIEAYIOIUX YMEHHIA:

1) packpbiBaThb CMBICT OCHOBHBIX XUMHUYECKHMX TOHSTHI: CMECh
(omHOpOAHAS W HEOJHOPOJHAs), JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKas peaklus, XUMHUYECKUI 3JEMEHT, aToM, MOJEKyla, Kiaccupukanus
peakuuil: peakiuy COEJUHEHMs, pPEaKlUU pa3joXKEeHHUs, pPeaklUH 3aMellleHus,
peakiuu oOMeHa, K30- ¥ DHJIOTEPMHUUECKUE PEAKIUH; TEIUIOBOM d(pPeKT peaknuu;
PO aroma, JJIEKTPOHHBIM CJIOH aTroma, aToMHas OpOuTalb, pajuyCc aToMa,
XUMHYECKasl CBS3b, MOJIIPHAS M HEMOJIApHas KOBaJIEHTHAasl CBsI3b, MOHHAS CBS3b,
VOH, KaTUOH, aHUOH, PacTBOP, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIECHUS,
XUMHUYECKasl peaklys, MOJIb, MOJISIPHBIM OO0BEM, pacTBOp; AIJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AIEKTPOJUTUYECKAS TUCCOIMAIUS, PEAKIUU HMOHHOTO OOMEHa,
KaTaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble MU HEOOpaTUMbIE pPEaKIUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHUCJICHHME W BOCCTAHOBJIEHUE, AJJIOTPONHs, aM(POTEpHOCTb, XMMHYECKasi CBS3b
(KoBaJIeHTHasi, HOHHAs, METaJUIMYECcKas ), CKOPOCTh XUMHUECKOU peaKInH;

2) WILIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSTHH (CM. II.
1) ¥ mpUMEHSTH 3T MOHSTHS MIPU ONMUCAHUH BEILIECTB U X MPEBPAICHUI;

3) uCmonb30BaTh XHWMUYECKYI0 CHUMBOJIUKY [UIsl COCTaBlIeHUS (opmyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

4) ompenensaTh CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX;
IPUHA/JIEKHOCTh BEUIECTB K OMpPENeIEHHOMY KJIACCy COEIMHEHUH 1Mo (Gopmyam;
BUJ] XUMUYECKOW CBSI3M (KOBAJIEHTHAsI U MOHHASI) B HEOPTAaHUYECKUX COSAMHEHUSX;
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5) packpeiBaTh cwmbici llepuonnueckoro 3akona JI.MI. MeHnneneena:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJIMYECKOM  3aBUCHUMOCTU  CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MoJioxkeHus: B [lepuoanueckoit cucteme; 3aKOHOB
COXpaHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yY€HHMsI, 3aKOHAa ABOTaJpO; OIMHUCHIBATH U XapaKTePU30BaTh TAOIMUYHYIO (opMy
[lepuonyueckoit CUCTEMbI XUMUYECKUX AJIEMEHTOB: Pa3iMyaTh MOHITHUS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnodounas noArpynmna (b-rpymnma)y», maiasie 1 60JbIINe
NEpPUOAbl; COOTHOCUTH  OOO3HAUEHHUs, KOTOpbIE HMMEIOTCS B  TaOJHIe
«Ilepuonnueckas cucrema xumuueckux dneMeHTtoB J[M. Menneneesa» c
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUSI AaTOMOB XUMHUYECKUX HJIEMEHTOB
(cocTtaB W 3apsan sapa, oOIIee YHUCIO JJIEKTPOHOB M PpaCHpeleleHHe HX [0
AIIEKTPOHHBIM CIIOSIM);

6) kiaccu(UIMPOBATh XUMUYECKHUE JIEMEHThI; HEOPIraHUYECKUE BELIECTBA;
XUMHUYECKHE Peakiuu (B paMKax U3y4eHHOIO0);

7) XapakTepu3oBaTh (ONMUCHIBATH) OOIIME W CHEU(UUECKHE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIIN;

8) MpOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUA B Pa3TUUYHBIX
YCIIOBUSIX;

9) cocTaBiATh ypaBHEHHS DJICKTPOIUTHYCCKOW IMCCOIMAIUN KHUCIIOT,
HIEJ0YEd M COJICH; IIOJHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIUHd HOHHOTO
OoOME€Ha; ypaBHEHHUs pEeakUuid, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXJ1y BEUIECTBAMH PA3JIMYHBIX KIJIACCOB;

10) packpbiBaTh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX PpEaKIUN
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;

11) BBIUUCIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO M MOJSPHYIO MaccChl
BELIECTB; MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyJie COEIUHEHUS;
MacCOBYIO JOJIIO BEIECTBA B PACTBOPE; MPOBOAUTH PACUETHI O YPABHEHUIO
XAMUYECKOU PEaKIINH;

12) cnemoBaTh TpaBWIaM TOJB30BAHUS XUMHUYECKOW TIOCYJON W
7a00paTOpHBIM 000PYyIOBaHUEM, a TaK)Ke MpaBUjIaM OOpaIlleHHUs C BEIISCTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB 1O MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKA);

13) mnpoBoAWTH peaklMuH, MOATBEP)KIAIONIME KayeCTBEHHBI COCTaB
Pa3IMYHBIX BELIECTB (B paMKax U3y4EHHOIO);

14) npuUMEHSATHL OCHOBHBIC OTNEpAIMHd MBICIUTCIBHON JCATCILHOCTH —
aHaJu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTU3alluio, KJIacCU(UKaIINIO,
BBISIBJICHUE TIPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — JIJII U3YYEHUsI CBOMCTB BEILIECTB U
XUMUYECKUX PEAKINii; eCTeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEPEHUE, MOJACINPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN 1 MBICIICHHBIN ).

10 KITACC

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  00S3aTEIBLHOTO  MPEAMETHOTO
CoNlepKaHMs, YCTAHOBJIECHHOTO JaHHOW pabodeil mporpaMMoM, OTpaxkaroT
c(hOpPMHUPOBAHHOCTH Y 00YUAIONINXCS C HAPYIICHUSIMU CTyXa CIEAYIONUX YMEHUIA:
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1) packpbiBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHATUM: XUMUYECKUUI
AIIEMEHT, aTOM, MOJIEKYJIA, IPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJEHTHOCTb,
XUMHUYECKasl peaKiusi, XUMHUYECKasi CBSI3b, PAaCTBOP, PEAKIMU HOHHOIO OOMEHa,
aloTponusi, amM(@OTEepHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, WOHHA,
MeTaJuInyecKas), KpUCTaUIMYecKas peméTka, KOppO3usi METAJIOB, CIUIABHI;
CKOPOCTh XMMHUYECKOW peakluu, NnpeaenbHo nomyctumast koHuentpamus (I11K)
BEILIECTBA;

2) WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSTUH (CM. II.
1) ¥ IpUMEHSITh 3TU MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

3) uCHoOiB30BaTh XMMHUYECKYIO CHUMBOJMKY JJiE COCTaBJICHHS (POopMys
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

4) onpenensiTh BAJIGHTHOCTh U CTENEHb OKUCIICHHUSI XUMUYECKUX AJIEMEHTOB
B COCAUMHEHUSIX  PA3JIMYHOIO  COCTaBa; MPUHAIJIEIKHOCTH  BEIIECTB K
OTIpEJICIEHHOMY KJIACCY COEIMHEHMH 1o (opmylaM; BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHAs, MOHHAS, METAJITMYECKAsl) B HEOPraHUYECKUX COCTUHEHUSX; 3apsij
MOHAa TO XUMHUYECKOM (opmyse; XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COEIUHEHUHN, TUIl KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BEILIECTBA;

5) packpeiBaTh cmbich Ilepuogmdeckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB: pa3jiMyaTh MOHITHS
«rnaBHas noArpynna (A-rpymma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OOJIbIlIME  TIEPUOJABI, COOTHOCUTh OOO3HAUEHMS, KOTOphIE HMEITCS B
MEePUOANYECKON TabJIUIle, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsll sJpa, OOIlee YHUCIO DJIEKTPOHOB U
pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CJI0sIM); OOBICHSATH OOIIHME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAMHEHUN B Mpe/esiax MaJbIX IMEpUO0B
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX ATOMOB;

6) kaccuuIMpPoBaTh XUMUYECKUE DJIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTRA;
XUMHUUYECKHE peaKIuu (110 YUCITY U COCTaBY YYACTBYIOLIUX B PEAKLIUH BEILECTB, MO
TerioBoMy d(hQeKxTy, MO0 UZMEHEHHI0 CTETEeHEeW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

7) XapakTtepu3oBaTh (OMHUCHIBaTH) OOIIME W CHEIU(UUECKHE XUMUYECKHE
CBOMCTBA TMPOCTBIX W CIJIOXHBIX BEHIECTB, MOJTBEpPKJas OMNHUCAHUE MPUMEpPaAMU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;

8) COCTaBJATH YpaBHEHUS PEaKIMi, MOATBEPKIAIOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB,;

9) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAIICHUNA B Pa3IUYHBIX YCIOBUSX;

10) BBIYUCHATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB; MACCOBYIO JOJII0 XMMHYECKOTO dJeMeHTa Mo (HOopMyse COCAMHEHUS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI O YPABHEHUIO
XAMHUYECKON PEaKIINH;

11) cnemoBaTh TMpaBWIaM  TOJIG30BAHUS XMMHUYECKOHW IMOCYIOH U
7a00paTOPHBIM 00OpPYAOBAaHUEM, a TAK)KE MPaBUIaM OOpaIeHUsI C BEIIECTBAMU B



27

COOTBETCTBUM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB I10 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (YIVIEKUCIIOrO rasa);

12) npoBOAUTH peakiuy, TOATBEPKAAIONINEe Ka4eCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUAOPOMHUI-, HOJUI-,
KapOoHat-, ¢pocdar-, CHIIMKaT-, CyabdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U
WOHBI M3YYCHHBIX METAJJIOB, TMPHUCYTCTBYIOIIME B  BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEIICCTB;

13) mpuMeHSATh OCHOBHBIC OINEPAIlMH MBICIUTEIBHON NEATeITbHOCTH —
aHaMM3 W CHHTE3, CpaBHEHHUE, OOOOIICHUE, CHUCTEeMATH3aIlui0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi; eCTeCTBEHHO-HAYYHBIC METOJIbI TTO3HAHUS — HAOIIOACHHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN ).

C yderom auddepeHIIMPOBAaHHOTO XapakTepa TPeOOBAaHUHN K TUITAHUPYEMBIM
oOpa3oBaTeIbHBIM pe3yJibTaTaM TEKyIlas M IPOMEKYTOYHAs aTTeCTalus I10
ydeOHOMY TpeaMeTy «XUMHUs» IPOBOJUTCS C HMCIOJBb30BAHUEM pa3padOTaHHBIX
MeJIaroroM KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTEPUAIIOB.

Bxitouenne oOydaromuyxcs BO BHEIIHHE MPOLEAYPhI OLEHKU JOCTHKEHUMN
o mpeaMeTy «XuMHs», B TOM YHCIIe BCEPOCCHUHCKHE TPOBEPOUYHBIE pabOTHI U
JIpyrue TMOJI0OHBIC MEPONPHATHS, TIPOBOIUTCA TOJBKO C JKCJIAHUS CaMHX
oOyJarommxcss ¢ HapyHIEHUSAMH ClIyXxa W HUX poauTenedl  (3aKOHHBIX
IpPEICTaBUTEIIEN ).

[To pesympraTaM TPOMEKYTOYHOM OIICHKH OBJIAJICHUS COJCPKaHUEM
y4eOHOTO TIpeaMeTa «XWUMHS» TPUHUMAETCS pEIICHHEe O COXPAaHCHHH,
KOPPEKTUPOBKE  IMOCTaBJIEHHBIX  3a7a4, OOCYXICHHS Ha  IICHXOJIOTO-
MeJarornueckoM KOHCUJIMyMe (yueOHO-METOJUYECKOM COBETe W/WIH  JIp.)
o0pa30oBaTeIbHON OpraHW3AlMKA C IIEIbI0 BBIABJICHHUS TPUYHH W COTJIACOBAHUS
IJJaHa COBMECTHBIX JCHCTBHH II€JarOTMUYECKOTO KOJUIGKTHBA, OpraHW3aIliu
B3aMMO/ICHCTBUS C POJIUTEIIIMU/3aKOHHBIMHU MPEICTABUTEISAMU 00yJaroIerocs.
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TEMATHYECKOE IINTAHUPOBAHHUE
Pe3epBHOE BpeMsl, BBIICIEHHOE HAa KaKJJOM rojly O0y4YeHUs], NeAarorndeckuil pabOTHUK pacipeesieT CaMOCTOATEIbHO Ha
yKa3aHHbIE TEMaTUYECKUE pa3/ieibl U TEMbl, PYKOBOJACTBYSCh CTEIEHBIO CIIOXHOCTU MaTepuana JUisi O0y4aroumxcs ¢
HapylLIEHUsIMU CIIyXa, UX JOCTH)KECHUSMH B OBJAJCHUU IPEIMETHBIMM pE3yJIbTaTaMU. TakKe IOIyCKAETCS HCIIOJIb30BaHUE

PE3epBHOTO BPEMEHH ISl OPTaHU3AIMY TTOBTOPEHHUS/0000IIEeHNsT N3YYEHHOTO TIPOrPaMMHOTO MaTepurara.

8 KVIACC

Oo1ee konnyecTBO 4acoB — 68. Pe3epBHOE BpeMs — 6 4acoB.

Tembl (TeMaTHUYECKHE

OcHoBHOE CoaepikaHue

OcHoBHbBIE BHBI 1eITEJIbLHOCTH

0J10KM/MO1YJIH)
Paznen «IlepBoHavajibHble XUMHYECKHE TOHATHS (24 1)

Tema  «Xumusi  — | [Ipeamer xumuu. Ponmb XuMHMM B KM3HHM 4elOBEeKa. | B meuenue  yuebHo20  200a. TIOHMMarb, TPUMEHATH B
BaKHasi odaacTh | XUMUS B CUCTEME HaYK. CaMOCTOSITENIbHOM peur, BOCHIPUHUMATH (CIYyXO3PUTEIbHO W/WIH Ha
€CTeCTBO3HAHUS u | MeTosbl Mo3HaHHS B XUMUH. CIIyX C Y4ETOM YpPOBHSI CIYyXOPEUEBOTO PA3BUTHUsI OOYYAIOLINXCS) U
NMPaKTHYECKOMH Tena u BemectBa. dusnyeckue CBOMCTBA BEIECTB. | 1OCTATOYHO BHSTHO u €CTECTBEHHO BOCIPOU3BO/IUTH
AeATeTbHOCTH ArperaTHOe COCTOSIHHE BelIecTB. UMCTHIE BEMIECTBA | TEMAaTHUECKYI0O U TEPMUHOJOTHUYECKYIO JIGKCHKY, a TaKXKe JIEKCHKY
yesioBekay (6 1) U CMECH. IO  OpraHu3aluu  y4eOHOW  JeATeNbHOCTH.  BbINONHATH

CrocoObl  pazznenenust cMmeceil. @Pusnmyeckue U | GpoHeTHueckyro 3apsanaky. Mcrnomb3oBath JakTWIbHYIO — (YCTHO-

XUMUYecKue siBlIeHusA. llpu3Haku U yCIOBHUSA | JaKTWIBbHYIO) (DOPMY CIIOBECHOM peud B KadyeCcTBE BCIIOMOIATENbHOIO

MPOTEKAHHUS XUMUYECKUX PEaKITHA.

3HaKOMCTBO € MpaBWJIaMH  0€30MacHOCTH U
npuéMaMu paboThl B XUMHUYECKOH J1abopaTopHH.
JdemoncTpanuu

1. JlabopaTopHoe 000py0BaHUE.

2. Pa3znuuHble BUJIbI XUMUYECKOH MOCY/IbI.

3. O0Opa31ibl BEIIecTB.

4. CriocoOb1  paznenenust cmeced (uimbTpoBaHue,
BBHITIAPUBAHUE, JUCTUILIALINS, XpoMaTorpadus).
JlaGopaTropHblie U MpaKkTUYecKue padoThl
Jlabopamopnvie onvimbi:

Onncanne buznyecKux CBONCTB
Paznenenue cMecH ¢ MOMOIIBIO MarHUTA.
IIpakxmuueckue pabomul.

BE€IICCTB.

CpezCcTBa OOIIECHUS.

Ilo oxonuanuu kadxicooi yueOHOU uemeepmu: BOCHPUHUMATh Ha
CIYX M BOCIPOH3BOJUTH TEMATUYCCKYIO W TCPMHHOJIOTMYCCKYIO
JEKCUKY Y4eOHON TUCHMIUIMHBI, a TaKKe JIEKCUKY 1O OpraHu3aluu
y4eOHOU NEeSATENbHOCTH.

e licnionb30BaTh B CTPYKTYpE BHICKA3bIBAHUN U3y4aeMble MTOHITHS.
e Coo0mmare 0 poiyM XMMUU B TPUPOJAE U KHU3HHM 4elloBeKa, O e
CBSI3U C IPYTUMHU HAyKaMH.

e PaznmuaTte  4mMCTHIE BEIIECTBA H
HEOTHOPOIHBIE CMECH.

e PaznuuaTh Qusnyeckre 1 XUMUYECKUE SIBICHUS.

e OnpenensaTb NPU3HAKM XMMHUYECKHUX pEaKIMid M YCIOBUS HX
MPOTEKaHMUS.

CMECH; OIHOPOAHBICE W
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No 1. TlpaBuma paboTel B jJabopaTopuud U TPUEMBI
oOpariieHust ¢ Tab0OpaTOPHBIM 000PYIOBAHUEM.

No 2. Pasnmenenue cMeceid (Ha NpuUMepe OYHMCTKHU
IIOBapEHHOH COJH).

e CieioBaTh IpaBWiaM I[OJb30BAHUS XUMHUYECKOM IOCYIOH H
nabopaTopHbIM 000py/ZIOBaHUEM, a TAaKXKe MpaBUiIaM OOpalleHUs ¢
XUMHUYECKUMH BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLUHUSMH I10
BBIMOJTHEHHIO MPAKTUYECKUX PadoT.

e [llaHupoBaTh M NPOBOJUTH XHUMHUYECKHM OKCIIEPUMEHT 11O
U3YYEHHUIO U OMUCAHUIO (U3UYECKUX CBOMCTB BEILECTB, CIIOCOOOB
pa3aeneHus CMECEN BEILIECTB.

e Vcnonb30BaTh Mpy BBHITOJHEHUH YU€OHBIX 3a/laHUN U B MIPOLIECCE
M CCIIE10BATENbCKOM JIeATEIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COJEPKaHMs, CIPABOYHBIC MaTEPHAIbI,
pecypcel MHTEepHeTa.

e BricTpanBarth OTBETHl (YCTHO/YCTHO-IAKTHIBHO, MUCBMEHHO) C
ONOpoii Ha MH(POPMALUIO U3 YUeOHHKA U CIPABOYHBIX MaTEpUANIOB,
UCIIOJIb30BaTh B COCTaBE BBICKA3bIBAHUI M3YUYECHHbBIH MOHSATUHHBIN
anmnapar Kypca XuMHUH.

Tema «BemecTrBa u
XHMHYECKHE
peakuun» (18 u)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKU
(cUMBOJIBI) XMMHYECKUX dJeMeHTOB. I[IpocTeie wu

CIIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE
y4YEeHUe.

Xumnueckas  (opmyna. BaneHTHocTh  aToMOB
XUMHUYECKUX  JJIEMEHTOB. 3aKOH  IOCTOSIHCTBA

cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJIEKYJsipHass Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHHH.
dusnueckye U XUMUYECKUE SIBICHUS.

Xumnueckass peakuus. IlpusHaku wu  ycnosus
MPOTEKAaHNs XHUMHUYECKUX peaknuil. XHMHYECKHe
YpaBHEHUS.

Tunsl  XuMuyeckux  peakuui  (COeAMHEHUS,

pa3noKeHus, 3aMEIICHUs, OOMEHa).
3aKOH COXPaHEHHS MacChl BEIIECTB.
M.B. JIOMOHOCOB — Y4EHBIN-DHIUKIIONEIUCT.

o [[puMeHATh €cTeCTBEHHO-HAayYHble METOJAbI TMO3HaHUA (B T.U.
HAOMIO/IeHUEe, MOJICJTMPOBAaHUE, OJKCIEPUMEHT) W  OCHOBHBIC
oTieparuu MBICTUTEIILHON NeSATeTbHOCTH (cpaBHEHUE,
KJIacCU(UKAIWs) AT U3YUEHUS BEIIECTB U XMMHUYECKUX PEAKIIHA.

e PackpbiBaTh CMBICIT M3y4aeMbIX MOHATUNA M 3aKOHOB U TIPUMEHSTH
9T TIOHSTHUS TIPU ONMCAHUH CBOMCTB BEIIECTB U UX MPEBPAIECHUH.

e Paznnuath (u3nueckue U XUMUYECKUE SIBICHUS, OOBSCHATH UX
CYIIHOCTh C TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

e OmnpenensaTh TPU3HAKK XUMHUYECKUX PEaKIUd, YCIOBHUS HX
MPOTEKAHUS.

e OOBSACHATH CYIIHOCTh (DU3UYECKUX M XUMHUYECKUX SIBICHUH C
TOYKH 3PEHHUS aTOMHO-MOJIEKYJISIPHOTO YICHHUSI.

e KnaccudunupoBars XUMUYECKUE pEaKIUU (110 YUCIY U COCTaBY
pearupyomux 1 00pa3yrouxcs BEeIIeCTB).

e CoctaBisTh (hopMysibl OMHAPHBIX BEIMICCTB IO BAJIEHTHOCTH H
OTIPEIETIATh BAJIGHTHOCTH IO (JOPMYyJIaM BEIIECTB.

e PacctaBisiTh  KOO(GGUIMEHTH B YpPaBHEHUSX  XMUMHYECKHX
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JdemoHcTpauuu

dusnueckue sBICHUS (pacTHUpaHHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIUs BOJIbI U T.J.).

Xumuueckue siBiIeHUs (TOPEHUE CBEUU, Pa3JIOKEHUE

caxapa, B3aUMOJICHCTBHE CEPHOW KHCJIOTBI C
XJIOpUIOM Oapusi, pasioXKEeHHE THAPOKCHIA Menu
(1), B3aUMOJICHICTBHE  JKeje3a c Cepoi,
B3aMMOJICHCTBHE JKelie3a C PAcTBOPOM COJHM MEIU
(m.

OneIT, WUIFOCTPUPYIONIUH  3aKOH  COXpPaHEHUS
Macchl.

JlaGopaTopHble M IpaKTHYeCKHE PA0OTHI
Jlabopamopnvie onvimui:

[Tpumeps! pusnueckux sBICHUH (TUTaBICHHE BOCKA,
TassHUE JIbJIA).

[Ipumepsl XUMUYECKUX SIBIEHUHN (IIpOKaJIMBaHUE
MEIHOM IPOBOJIOKH, B3aUMOJEHCTBHE Mena ¢
KHCJIOTOM).

Mozenu aToMOB ¥ MOJIEKYII.

Buviuucnenusn

— OTHOCUTEIBHOM MOJIEKYJISIPHOH MacChl BEIIECTB;
— MAacCOBOW JIONM XHMHYECKOrO JJEeMEHTa 110
¢bopmysie COeTMHEHNUSI.

peaxuuii.

e CiieoBaTh MpaBuUiaM II0Jb30BAHUS XUMHUYECKOW IOCYIOH U
nabopaTopHbIM 000pY/IOBaHUEM, a TAK)Ke MpaBUIaM OOpAIEHUS C
BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB.

e Vcnonb30BaTh Mpy BBHITOJHEHUH YUE€OHBIX 3a/laHUN U B MIPOLIECCE
HCCIIEA0BATENIBCKOM NEATEIBHOCTH.

Paznen «BaxHeiilme npeacTaBuTe/ M HEOPraHMYecKux BemecTn» (36 u)

Tema
Kucaopona.

«Bo3ayx.
Ilonsitue

00 oxcuaax» (6 u)

Bo3zayx — cmech ra3os. Cocras Bo3ayxa. Kuciopoxa —
AJIEMEHT U MPOCcTOe BemecTBO. O30H — aJUIOTPOITHAS
Mojudukanus kuciaopona. Haxoxxnenue kucrnopona
B Ipupone, (U3NYECKHe U XHUMHUYECKHE CBOMCTBA
(peakuu  OKUCIIEHUS,  TOpeHHe).  YCIOBUS
BO3HUKHOBEHHMS M IpekpanieHus: ropenus. [lonsatue
00 okcuax.

Crioco0bl mody4deHus] KUCIopoJia B J1abopaTopuu U
MIPOMBIINIJICHHOCTH.

e PackpbIBaThb CMBICI H3y4aeMbIX TOHSATHH M MPUMEHATh 3TH
TIOHSTHSI IPU ONMCAHUU CBOWCTB BELIECTB U WX MPEBpaIllEHUH.

e XapakTepu3oBaTh (OMUCHIBaTh) COCTaB BO3AyXa, (hU3MUECKHUE U
XMMHUYECKHE CBOMCTBA KHCIOPOJA, CIHOCOOBI €ro IOJIyuyeHUs,
MIPUMEHEHNE U 3HaYeHHE B IPUPOJIE U )KU3HU YEIOBEKa.

e CpaBHUBAThH PEAKIIUN T'OPEHUS U MEIJIEHHOI'O OKUCIICHUS.

e Cobuparb mpuOOpPHI U MOJIYYEHHUS KUCIOpOoJa (BBITECHEHHEM
BOJIbI U BO3/1yXa).
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[Ipumenenue kuciopona. KpyroBopor kuciopoaa B

IIPUPOJIE.

TennoBoii 3¢HEKT XUMUUYECKON PEaKIUHU, TIOHITHE O
TEPMOXUMHUECKOM YpaBHEHHUH, 9K30- u
SHAOTEPMUYECKUX PEAKLUSX.

TormBo (HedTh, yroiab U METaH).

3arpsizHeHue BO3/yXa, CIoCO0bI ero

MpeIOTBpAICHUS. Y CHIIEHUE TTapHUKOBOTO 3 dekTa,
pa3pylieHne 030HOBOTO CIIOSL.

JdemMoHcTpanuu

B3aumopeiicteue (docdopa, ceppl H Kenesa ¢
KHCIIOPOJIOM (BO3MOXKHO HCIIOJIb30BaHKE
BHJICOOTIBITOB).

OnpeneneHne coepkanus KHCIOPOIa B BO3yXe.
OnLITHI, JIEMOHCTPHUPYIOIINE yCIIOBUS

BO3HHUKHOBEHHUS U IPEKPAIICHUS TOPEHUSI.
JlabopaTopHble U IPaKTHYeCKHe PadoThl
Jlabopamopmuwiii onvim:

O3HakomiieHHE ¢ 00pa3liaMH OKCH/IOB.
Ipaxmuueckas paboma:

Ne 3. Tlonydenue u cobupaHue KUCIOpoaa, U3ydeHHue
€ro CBOMCTB.

Buviuucnenusn

— MOJIEKYJISIPHOM Macchl KHUCIOpOJa M O30HAa Ha
OCHOBAaHMU aTOMHOM MacChl XUMHUYECKOIO AJIEMEHTA.

e PacriozHaBaTh ONBITHBIM ITyTEM KHCIOPOL.

e Mcnosnb30BaTh  XMMHMYECKYH) CHUMBOJIMKY — JUIS
(dbopMyn  BeIIECTB, MOJICKYJSIDHBIX  ypaBHEHUI
peakuuii ¢ y4acTHEM KHCIIOpOJa.

e OOBACHATH CYLIHOCTh SKOJIOTUYECKHUX IPOOJIEM, CBS3aHHBIX C
3arpsi3HEHUEM BO3AYyXa.

e CnenoBarh npaBwiiaM 0Oe30macHOi paboThl B J1a0OpaTOpUu IpU
UCIIOJIb30BaHUM XMMMUYECKOH MOCYIbl M OOOpYyIOBaHMSA, a TaKxkKe
npaBuiIaM OOPAIICHHUS C TOPIOYMMH BEIIECTBAMHU B OBITY.

e [[nanupoBaTh M OCYHIECTBJIATH HA NPAKTHKE XUMHUYECKUE
9KCHEPUMEHTBI, IPOBOAUTH HAOMIONEHUs, [JelaTh BBIBOJABI 110
pe3yJsibTaTaM 3KCIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOM padoTe B rpymie.

e licnionb30BaTh MU BBHIOJHEHUU Y4EOHBIX 3a/laHUM U B IIpoLecce
HCCIIEJOBATEIbCKON JIeSATEIIBHOCTH HAy4YHO-IIOIYJISIPHYIO
JUTEpPATypy XUMHUYECKOTO COJAEP)KAaHUs, CIPABOYHBIE MaTEpUaIbl,
pecypcsl THTEpHETA.

e BoicTpauBath OTBETHl (YCTHO/YCTHO-JAaKTHJIBHO, MUCBMEHHO) C
ONopoi Ha MHPOPMAIUIO U3 YUeOHUKA U CIPABOYHBIX MaTepUaNIOB,
UCIIOJIB30BaTh B COCTABE BBICKA3bIBAHMI W3YUYECHHBI MOHATUHHBIN
anmnapar Kypca XUMHH.

COCTaBJICHHA
XUMHNYCCKHUX

Tema «Boxopon.
IMonsaTHEe 0 KHCJI0TAX
u coasix» (6 u)

Bomopon — ©2J€eMEHT M IPOCTOE  BELIECTBO.
Haxoxxnenue B npupojie, pu3snueckue 1 XuMHIECKUe
cBOiicTBa (Ha mpuMepe  B3aUMOAECHCTBHUS ¢
HEMeTaJlJIaMl M OKCHJIaMU METAJVIOB), IPUMEHEHUE,
CIIOCOOBI TOJTYyYEHUSI.

[lonsTHE O KHCIIOTAX U COJAX.

JdemMoHcTpanuun

ITony4yenue, cobupanue 1 pacro3HaBaHHE BOJOPOJIA.

° PaCKpBIBaTB CMBICII H3Y4aCMbIX HOHATHUH U IIPUMCEHATE OTHU
IIOHATHUA IPHU ONIMCAHUN CBOMCTB BCHICCTB U UX HpeBpaHIeHHﬁ.

e XapakTepu3oBaTh (OMUCHIBATH) (PUINYECKUE U XUMHUYECKUE
CBOICTBa BOJIOPO/Ia, CIIOCOOBI €T0 MOJIYYeHHUs, TPUMEHEHUE.

e CobOupats pudOp AJI MOTYIEHUST BOJOPO/A.

e Vcrionb30BaTh XUMHYECKYIO CHMBOIUKY s
dbopMynn  BemecTB, MOJICKYJISPHBIX  YpaBHEHUU

COCTaBJICHUA
XHUMHUYCCKUX
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['openue Bogopoaa.

B3aumopeiictBue Bogoposa ¢ okcuaoM meau (11).
JlaGopaTopHble H IpaKTUYecKne padoThl
Jlabopamopmwiii onvim:
BsaumogeiictBue KHUCJIOT C
Ilpakmuueckas paboma:

No 4. Tlonydyenune u coOupaHue BOAOPOA, U3yUEHHUE
€ro CBOMCTB.

Botuucnenun

— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAaHUU
ATOMHOM MAacChl XMMUYECKUX 3JIEMEHTOB.

MCTaJlJIaMH.

peakiuii ¢ y4acTueM BOJ0pO/Ia.

e CnenoBarh mpaBmiiaM 0€30MacHOl pabOTHI B J1a0OpAaTOpUU TpU
WCIOJIB30BAHUN XUMHUECKOW TOCYIbl U O0OPYAOBAaHMS, a TaKKe
npaBUIaM OOpAILeHUS C TOPFOYMMH BEIIECTBAMU B OBITY.

° HHaHI/IpOBaTB U OCYHCCTBJIAATL Ha IMPAKTUKEC XHUMHYCCKUC
OKCIICPUMEHTBI, MPOBOANUTH HAOIIONCHUS, JAeNaTh BBIBOABI IO
pe3yabTaTaM SKCIEepPUMEHTA.

¢ Y4acTBOBaTh B COBMECTHOMU paboTe B rpyIIIIe.

Tema
«Kogn4yecTBeHHEBIE

OTHOIICHUS B XUMHUHN»
(5w

KommuectBo BemecrBa. Moab. MosipHas Macca.
3akoH ABoraapo. MosnspHslii 00bEM ra3oB. Pacuérsl
110 XUMHUYECKUM YPABHEHHSIM.

JdeMoHcTpanus
OOpa3ipl  BemiecTB
Buiuucnenusa

— o00béma, KOJIMYECTBAa BEIIECTBA ra3za IO €ro
M3BECTHOMY KOJMUYECTBY BEIIECTBA WU 00BEMY;

— 00BEMOB Ta30B M0 YPaBHEHHUIO PEAKIIMU HA OCHOBE
3aKOHa 0OBEMHBIX OTHOIIIEHUH T'a30B.

KOJIUYECTBOM 1 MOJIb.

e PackpbiBaThb CMBICI H3Y4aeMbIX IOHATUH U TMPUMEHATH OSTHU
HOHSTHS, a TaKKE€ H3YUYEHHbIE 3aKOHbI W TEOPUU JJIS PEIICHUs
pacuéTHBIX 3a7ad.

e BbluncnsaTh MOJSIPHYIO MacCy BEILIECTB; KOJUYECTBO BEILECTBA,
00BEM ra3za, Maccy BEILECTBA.

e [IpoBoaNTH pacy€rbl MO YpaBHEHUSM XHMHUYECKHUX pPEaKIil:
KOJIM4YECTBa, 00bEMA, MacChl BEIIECTBA [0 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB WU MPOIYKTOB PEaKIUH.

e BricTpauBath OTBETHl (YCTHO/YCTHO-JAKTHJIBHO, MUCBMEHHO) C
ONopoi Ha MHPOPMAIUIO U3 YUeOHUKA U CIPABOYHBIX MaTepUaNIOB,
UCIIOJIB30BaTh B COCTABE BBICKA3BbIBAHMI W3YYECHHBI MOHATUHHBIN
anmnapar Kypca XUMHH.

Tema «Boaa.
PacrBopbl. IlonsiTue
00 ocHOBaHUX» (6 )

@usnyeckue CBOMCTBA BOJbl. AHAIU3 U CHHTE3 —
METO/BbI U3yUEHUS COCTaBA BOJBI.

XUMHUYECKHe CBOMCTBA BOABI (PEaKIMK C METaIaMH,
OKCHJaMH METAJUIOB 1 HEMETAJIIIOB).

CocraB ocHoBanui. [ToHsiTHE 00 HHAMKATOPAX.

Bopma kak pactBopurens. PactBopsl. PacTtBopuMoCTh
BEIIECTB B BOJIE.

HaCBIHIeHHBIe n HCEHACBIIIICHHBIC
MaccoBas 10J14 BEIlleCTBa B paCTBOpE.

pacTBOPHI.

e PackppIBaTh CMBICI H3Y4YaeMbIX IOHATUH W IPUMEHATH 3TH
IIOHATHUSA IIPU ONMCAHUU CBOMCTB BELIECTB U UX IPEBPALIECHUMN.

e XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA BOJIBI, €€
POJIb KaK paCTBOPUTEIIS B IPUPOIHBIX MPOLECCAX.

e COCTaBJISITh YPABHEHHSI XUMUYECKUX PEAKIUI C yUaCTUEM BOJIBL.
e OOBSCHATH CYIIHOCTh SKOJOTMYECKHX MpOOJieM, CBSI3aHHBIX C
3arpsi3HEHUEM TPHUPOAHBIX BOJ, CIOCOOBI OYUCTKH BOJBI OT
IIpUMeECE, MEPBI 110 OXPAaHE BOJ OT 3arpsI3HEHUS.

e [[nanMpoBaTh M OCYHIECTBJIATb HA NPAKTHKE XHWMHUYECCKUE
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Pone pactBOpoB B mpUpOJE U B JKU3HHU YEIIOBEKA.
Kpyrosopot Bobl B ipupoe.

3arps3HeHue NpUpoAHBIX BoZ. OXpaHa M OYHMCTKA
IIPUPOIHBIX BOJ.

JdemoHcTpauuu

DNEeKTPOIN3 BOJBI; CHHTE3 BOJIbI; B3aWMOJICHCTBUC
Boael ¢ wmetamiamu  (Na, Ca)  (BO3MOXKHO
UCIIOJIb30BAHNE BHICOMATEPUATIOB).

PactBopenue BEIIIECTB c pa3MyHON
PacTBOPUMOCTHIO.

HccnegoBanue pacTBOPOB KHCIOT U IIEJIOYEH C
MTOMOIIIBIO UHIUKATOPOB.

JlaGopaTopHble H NpaKTUYecKue padoThl
IIpaxmuueckas paboma:

No 5. TlpuroroBiieHHE pPacTBOPOB C OMNpPEAEIEHHON
MAaCCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA.
Buviuucnenusn

— C WCHOJIb30BAaHUEM TOHSTHUS
BEILIECTBA B PACTBOPEN.

«maccoBasg 1a0J4d

AKCTIICPUMEHTHI, TPOBOJAWTH HAONIOACHUS, JCIaTh BBIBOJBI 10
pe3ysbTaTaM KCIIEPUMEHTA.

e CrenoBarh TpaBuiaM 0O€30MacHON paboThl B JaOOpaTOpUU TpH
WCIIOJIb30BAaHUM XMMHYECKOW TIOCynbl ©  00OpymoBaHus. 6
[IpoBOAUTH BBHIYHMCIIEHUS C IPUMEHEHUEM MOHSTHUSL «MacCOBas J0JIs
BEIIIECTBA B PACTBOPEY.

e Vcrionb30BaTh MpH BBHITOJHEHUU YUI€OHBIX 3a/IaHUN U B MIPOLIECCE
HCCIIEA0BATENLCKOM JIeATEIIbHOCTH Hay4YHO-TIOMYJISIPHYO
JUTEPATYPY XUMHUYECKOTO COJEPKaHMs, CIPABOYHBIC MaTEPHAIbI,
pecypcbl UaTepHeTa.

¢ BricTpauBath OTBETHl (YCTHO/YCTHO-JAKTHIBHO, MUCBMEHHO) C
ONOpoii Ha MH(POPMALUIO U3 YUeOHHKA U CIPABOYHBIX MaTEpUAJIOB,
UCIIOJIb30BaTh B COCTaBE BBICKA3bIBAHUI M3YYECHHbBIH MOHSATUHHBIN
amnmapar Kypca XuMHUH.

Tema «OcHOBHBIE
KJIACChI
HEOPraHM4YeCcKMX

coequnenuii» (13 )

Knaccudukanms HeOpraHm4eckux CoeTMHEHUH.
Oxcuael:  coctaB, kinaccupukanus (OCHOBHBIE,
KHCJIOTHBIE, aM{@OTepHble, HeCcoJIeo0pa3yIoIue),
HOMEHKJIaTypa (MEeXIyHapOIHAsl U TPUBHUATIbHAS).
[TonyyeHne u XHMMHUYECKHE CBOMCTBA KHCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCUIIOB.

OcHoBaHus: cOCTaB, Kiaccu(UKaIis, HOMEHKJIATypa
(MeXayHapoaHass W TpUBHAIbHASA), (U3HUECKHUE U
XUMHUYECKHUE CBOMCTBA, CITOCOOBI TTOJIYICHHS.
Kucnotel: coctaB, knaccudukaiusi, HOMEHKIATYpa,

¢u3nyUecKkne W XHMHYECKHE CBOWCTBA, CIIOCOOBI
MOJTY4EHUS.

Psg akTMBHOCTH METAJTOB.

Comu  (cpemnmue): HOMEHKJIATYpa,  CIIOCOOBI

e Kitaccugunuponarsb
CBOMCTBaM.

e CoctaBisTh (OPMYJbI OKCHJOB, KHCIOT, OCHOBAaHUH, cojled u
Ha3bIBaTh UX MO MEXTyHAPOJIHON HOMEHKIIATYpE.

e [IporHo3upoBarh CBOMCTBAa BEIIECTB Ha OCHOBE OOLIMX
XMMHUYECKHX CBOMCTB HW3YUYEHHBIX KJIACCOB/TPYMI BEIIECTB, K
KOTOPBIM OHH OTHOCATCA.

e CoCcTaBATh MOJIEKYJISIPHBIE ypaBHEHUs peaxIuid,
WUTIOCTPUPYIOIIUX XUMHYECKUE CBOWCTBA M CIOCOOBI MOIYYEHHS
BCIICCTB HM3YYCHHBIX KJ'IaCCOB/I‘pyHH, a TAaKXC MNOATBECPKAAOIINX
TeHETHYECKYIO B3aUMOCBS3b MEXK/Ty HUMH.

° HpOI/ISBOJII/ITB BBIYUCIICHUA 110 YpPaBHCHHAM
peaKuuii.

n3ydyacMbI€ BCHICCTBA IO COCTaBy H

XUMHUYCCKUX
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IIOJIYy4YCHMUH, B3aHMOﬂCﬁCTBHe coJieit ¢ MCTaJllIaMH,
KHUCJIO0TaMH, II€J109YaMi U COJISIMH.

I'enernyeckas CBS3b MEXIY KJ1accaMu
HEOPraHUYECKUX COCAVHEHUM.

JdemoHcTpauuu

OOpa3ipl HEOPraHWYECKHX BEUIECTB  PA3THYHBIX

KJIaCCOB.
B3anmoneiictBue pacTBOpa CEpHOM KHUCIOTBI C
okcugom meau (II).

Peaknus HeliTpanusanuu.

BriTecHeHHe OgHOTO MeTaia APYrMM U3 pacTBopa
COJIN.

JlaGopaTropHble H MpaKTUYecKue padoThl
Jlabopamopnvie onvimoi:

B3anMopeiicTBre KUCIIOT C METaJJIAMU.

[TonydyeHue HepacCTBOPUMBIX OCHOBAHUM.
B3aumoneicTeue HEpAacTBOPUMBIX OCHOBAHUHM C
KUCJIOTaMH.

Paznoxenne rugpoxcuna meau (1) mpu HarpeBaHum.
[IpakTuueckas pabora:

Neo 6. Pemienue skcnepuMEHTANBHBIX 3a7]ad MO0 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHIN.
Buviuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUA.

e [[maHupoBaTh W OCYIIECTBIATh HAa MPAKTHKE XUMHUYECKHE
AKCTIICPUMEHTHI, TPOBOJAWTH HAONIOACHUS, JEIaTh BBIBOJABI 10
pe3yibTaTaM 3KCIIEPUMEHTA.

e CrneoBarh TpaBuiaM 0€30MacHON paboThl B JaOOpaTOpUU TpH
WCIOJIb30BAHUN XUMHUYECKOU MOCYIbI U 000PYIOBAHHUS.

e Mcronp30BaTh MpU BBHIMOJTHEHUHM YY€OHBIX 3a/IaHUN U B TIPOIIECCE
HCCIIEA0BATENLCKOM NIeITEeIIbHOCTH Hay4YHO-TIOMYJISIPHYO
JUTEPATYPY XUMHUYECKOTO COJEPKaHMs, CIPABOYHBIC MaTEpHaIbI,
pecypcbl UHTepHeTa.

e BricTpanBarth OTBETHl (YCTHO/YCTHO-IAKTHJIBHO, MUCBMEHHO) C
ONoOpoii Ha MHPOPMALUIO U3 YyUeOHHKA U CIPABOYHBIX MaTEpUANIOB,
UCIIOJI30BaTh B COCTaBE BBICKA3bIBAHUI M3YUYECHHbIH MOHATUHHBIN
amnmapar Kypca XUuMHUH.

IloBTOpeHune, 00001IeHNE U CHCTEMATH3AIUS M3YYEHHOr0 MaTepuaJa (2 4)

IToBTOpenue (2 4)
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O61iee konuyecTBO YacoB — 68. PezepBHOE Bpemsi — 6 4acoB.

Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepKaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

IHoBTOpenue (3 4)

B meuenue  yuebnoco  200a: TIOHMMaTb, TIPUMEHATH B
CaMOCTOSITEIILHOW peyuu, BOCIIPUHUMATh (CIyXO3PHUTEIBHO W/WIIN Ha
CIIyX ¢ YY4€TOM YPOBHS CIyXOPEUYEBOTO Pa3BUTHUS OOYUYAIOLTUXCS) U
J0CTATOYHO BHSATHO W €CTECTBEHHO BOCIIPOU3BO/IUTH
TEMAaTHYECKYI0 U TEPMUHOJOTHYECKYIO JIEKCHKY, a TaKXKe JIEKCUKY
10  OpraHu3aluu  y4eOHOW  JICATCNILHOCTH.  BBINONHATH
¢doHeTnueckyro 3apsaaky. Vcnomp3oBarh  JAaKTHIBHYIO — (YCTHO-
JAKTHJIBHYIO Peub) B KAYECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIIICHUSI.
Ilo oxonuanuu rasxcoou yuyebHOU ueméepmu: BOCHPUHHMATH HaA
CIIyX WM BOCIPOHU3BOJUTH TEMATHYECKYID M TEPMHUHOJOTHUYECKYIO
JIEKCUKY Y4eOHOH TUCIMIUIMHBI, a TAKKe JIEKCUKY TI0 OpraHU3aIiu
y4eOHOI IS TEITLHOCTH.

Paznen «Ilepuoauyecknii 3akon u [lepunoanyeckas cucrema xumudeckux 3iemenToB JI.U. MenaeneeBa. CTpoeHue aToMoB. XUMHUYeCKast
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiumy (20 1)

Tema
«Ilepunoanyeckui
3aKOH |
[Mepuoguyeckas
CHCTEeMa XHUMHYECKHX
3JIEMEHTOB

.. MenneneeBa.
Crtpoenue aToma
(99)

Hemee IOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX
anieMeHTOoB. IlonsaTue 0 rpymmnax CXOIHbIX 3JIECMCHTOB

(menmo4yHble W IIENOYHO3EMEIbHBIE  METaJlbl,
raJIoreHbl, UHEPTHBIE Ta3bI).
DOneMeHThl, KOTOpble  00pa3yloT  amQoTepHbIe

OKCHJIbI M TUAPOKCHUBI.

[lepnonnueckuit 3akoH n Ilepmonnueckas cucrema
XUMHYECKUX  3ieMmeHtoB  J[.I. MeHnpeneesa.
[Iepuonsl, rpynmsl, noarpymnmsl. PU3NYECKUN CMBICIT
MOPSIAKOBOTO HOMEpPA HJIEMEHTA, HOMEPOB IIepruoa 1
TpYMIIbL.

Crpoenne atromoB. CocTaB aTOMHBIX siziep. M30TonblI.
OnekTpoHbl. CTpoeHHE DJIEKTPOHHBIX 000J0UEK
aToMOB  mepBbIX 20 XMMHMYECKHX  DJIEMEHTOB

e PackpbIBaTh CMBICIT IEPUOJUYECKOTO 3aKOHA.

e [loHuMarp  CylIECTBOBAHME  NEPUOAUYECKOM  3aBUCUMOCTHU
CBOMCTB XMMHYECKUX JJIEMEHTOB (M3MEHEHUE PAIUYCOB aTOMOB M
ANEKTPOOTPHUIIATETLHOCTH) W HUX COCIUHEHUH OT TMOJOXKEHHUS B
MEPUOINYECKON CUCTEME U CTPOCHUS aTOMA.

e YCTaHaB/IMBaTh CBA3b MEXIy IIOJOKEHUEM DJIEMEHTa B
MEePUONYECKON CUCTEME M CTPOCHHEM €ro aroma (COCTaB W 3apsi
anpa, oOIee 4YHCIO DOJIEKTPOHOB W PACIpENeIeHHE WX IO
3JEKTPOHHBIM CIIOSIM).

e [IporHo3upoBaTh XapakTep M3MEHEHHUSI CBOMCTB AJIEMEHTOB U HX
COEIMHEHMH N0 TpynIaM 1 nepuoaam llepuoauyeckoit CUCTEMBI.

e XapakTepu3oBaTb XUMHUUYECKHME  JJIEMEHTHI  IEPBBIX  TPEX
MEePUOJIOB, KaJIHs, KAJIbIUA MO UX NoyiokeHnto B [lepronnueckoi
cucteme /.M. Menpaeneena.




36

[Tepuonuueckoit cucremsl .M. Menzaeneena.
XapakTepucTuka XUMHUYECKOIO 3JJIEMEHTa IO €ro
MTOJIOKEHUTO B [Tepuoanueckoit CHCTEME
J.U. Menneneea.  3nHauenue  Ilepuogmueckoro
3akoHa M IlepuoauyecKkoil CHUCTEMbl XMMHUYECKHUX
9JE€MEHTOB JUISl Pa3BUTUS HAYKH M IPAKTHKHU.
J.N. MenneneeB — y4€HbII, NEIaror U rpakJ1aHuH.
JdemMoHcTpanuu

KopoTkoneprognas © JJIWHHONEPHOIHAS (HOPMBI
[Tepronnueckoil CUCTEMBl XMMHYECKHUX 3JIEMEHTOB
J.1. Menneneena.
O3HakoMmiIeHHE €
HEMETAJIJIOB.
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
Jlabopamopmuwiii onvim:

B3anMozeincTere rujpoKcuaa [UHKA C pacTBOpamMu
KHCIIOT M IICIOYCH.

oOpasniamMu  METaUIOB U

e CrieoBarh mpaBuiiaM 0Oe30macHOi paboThl B JabopaToOpuu IMpU
UCIIOJIb30BaHUU XUMUYECKOM MOCY/bl U 000pYI0BaAHUSI.

e BricTpauBaTh pa3BEPHYTHIE NUCBMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha MHGPOPMAIUIO U3 YUeOHHKA U CIPABOYHBIX MaTepUANIOB,
IPAMOTHO HCIIOJI30BaTh M3YYEHHBIM MOHATUMHBIA ammapar Kypca
XUMUH.

e Vcrionb30BaTh MpH  BBIMOJIHCHUW YUYEOHBIX 3aJaHUA TEKCTHI
yueOHuKa, crpaBouHble Marepuanbsl (Ilepuomudeckyro cucremy
XUMHUYECKUX 3JIEMEHTOB JI.1. Menpaeneena, TabnuIly
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMW M COJIEK B  BOJE,
ANEKTPOXUMUYECKUHN PsiJl HAPSHXKEHU METaslIoB).

e lcronp30Bath MpHU BBHIMOJIHEHUHN YY€OHBIX 3a/IaHUN U B TIPOIIECCE
HCCIIEI0BATENIbCKON JIEATEIbHOCTH HAaYYHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COJEP>KAHMS, CIIPABOYHBIE MaTEpHaIbl,
pecypcbl HTepHeTa.

Tema «XuMHueckas
CBSI3b.
OKHCINTENbHO-
BOCCTAHOBUTEJIbHbIE

peakuum» (11 4)

DNeKTPOOTPUIIATETLHOCTh
AJIEMEHTOB.

XuMudeckasi CBsI3b (MOHHAs, KOBAJICHTHAS TOJISIpHAS
Y KOBaJICHTHAs HEMOISIPHAs).

CreneHb OKUCIICHHUS.
OxucnuTensHO-BOCCTaHOBUTEIbHBIE peakiuu (OBP).
[Ipomeccel  OKUCIEHHST W BOCCTAHOBJICHHSI.
OxucauTeNnu 1 BOCCTAHOBHUTEIH.

JdemMoHcTpanuun
OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIE peaxkuuu:
TOpPCHHE, PEAKITUHU PA3JIOKEHUS, COCTMHCHHSI.

aTOMOB XUMHNYECKUX

e PackpeIBaTh CMBICIT U3Yy4aEMBIX ITOHATHMN.

e OnpenensaTh BUJ XUMUYECKOH CBS3U B COEIMHEHUU.

e OmnpenienaTh CTENEHb OKUCIEHHMS XUMHUYECKOIO DJJIEMEHTa II0
(dhopmyIie ero coeTuHEHUs.

e OmnpenensaTh dJeMEHT (BEHIECTBO) — OKHUCIHUTENb M JJIEMEHT
(BemiecTBO) — BOCCTAaHOBUTEb.

e OOBACHATH CYLTHOCTh MPOLIECCOB OKUCICHHS U BOCCTAHOBIICHUS.
e CoCTaBIATh AIEKTPOHHBIA OanmaHC ¢ y4ETOM 4YMcia OTAAHHBIX U
MPUHATBHIX 3JIEKTPOHOB.

e COCTaBJISITh  ypaBHEHUE
peaxkuuu.

e Vcrionb30BaTh TMpH BBIMOJHEHUH YUYEOHBIX 3aJaHUM TEKCTHI
yuyeOHHMKa, CIpaBOYHbIE MaTepHaibl (MEPUOAUYECKYI0 CHCTEMY
XAMUYECKHUX 3JIEMEHTOB A.N. Menneneesa, TabIuIly
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMM M COJIEM B  BOJE,

OKHCIIMTEIIFHO-BOCCTAHOBHUTEIIFHOM
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| 9IeKTPOXMMHUECKHMI PsiJi HAPSKEHUH METaILIOB).

Paznen «BemecTBo n xumudyeckue peakum» (16 1)

Tema «OCHOBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHUX
peakuuii» (5 u)

Knaccudukanus XUMHYECKHUX peakuuii o
pa3IMYHBIM TpHU3HAKaM (110 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY
3¢dekTy, MO H3MEHEHUIO CTENEHEH OKHUCIIECHUs
XUMHYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, TIO
Y4acTHUIO KaTaau3aropa).

DK30- u SHAOTEPMUYECKHE peakuuu,
TepMOXHUMHUYECKUEe ypaBHEeHHs. [loHATHE O CKOpOCTH
xuMuyeckon peakiuu. [loHATHE O TOMOrEHHBIX M
reTeporeHHbIX peakuusx. [lonstue 06 oOpaTUMBIX U
HeoOpaTHUMbIX XUMHYECKHX peakuusx. [lonarue o
XUMUYECKOM paBHOBeCHHU. DakTOphI, BIMSIONINE HA
CKOpPOCTb XMMHYECKOM pEaKuuu U MOJOKECHHE
XUMHUYECKOTO PAaBHOBECHS.
OxucnutensHO-BOCcCcTaHOBUTENbHBIE peakiun (OBP)
(anexTponHbIii 6amanc OBP).

JdemoncTpanuu

1. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiuu OT
pa3IMyYHbIX (haKTOPOB.

2. BozpeiictBue  kaTtanmzaTopa
XUMHUYECKON PEeaKIUU.

3. [Ipumepsl HEOOPATUMBIX U 0OPATUMBIX pPEAKIIUM.
4. CMenieHue paBHOBECUSI XUMUYECKON pPEeaKIUU.
Buviuucnenusn

— KOJIMYECTBA BEIIeCTBa, 00bEMA U MacChl PearcHTOB
WM TPOAYKTOB IO YPaBHEHUSIM XUMHUYECKUX

Ha  CKOpPOCTb

e PackpbiBaThb CMBICI H3Y4aeMbIX IOHATUH M IMPUMEHATH OTHU
MIOHSATHSI U ONMCAHUU CBOWCTB BELIECTB U X MPEBPAILEHUH.

e KnaccupuuupoBarb XMMHUYECKME pPEAKLUU IO  Pa3IMYHBIM
IIPU3HAKAM.

e YcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMHU OT
pa3nu4HbIX (HPaKTOPOB.

e [IporHo3upoBaTte  BO3MOXHOCTHU
IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUSX.
e OmnpenensTh OKUCTUTENb U BoccTanoBuTeNb B OBP.

e CoCTaBJIATh 3JEKTPOHHBINA OaJlaHC PEAKIIUH.

e [Ipon3BOIUTE BBIUMCIICHHUS 110 XUMUYECKUM YPAaBHEHUSM.

e BrictpauBarh OTBeTHl (YyCTHO/YCTHO-JIAQKTHJIBHO, HHCbMEHHO) C
ornopoil Ha MH(OpMaIUIO U3 yueOHUKA U CIIPABOYHBIX MaTEpHAJIOB,
HCIIOJBb30BATh B COCTAaBE BBICKA3BIBAHWUN W3YYECHHBIM NMOHATUWHBIN
anmnapar Kypca XUMHH.

e lcnonb30BaTh Npu BBHITOJIHEHUH YUYE€OHBIX 3a/laHU U B IIPOLIECCE
UCCIIEI0BATEIbCKON JIeSITEIIbBHOCTH Hay4YHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COJAEP>KAHMS, CIPABOYHBIE MaTEpHUAIbI,
pecypcbl MHTepHeTa.

IMPOTCKAaHUA XUMHNYCCKHUX

peaKkuuil.
Tema Teopust AIIEKTPOITUTHIECKOM JUCCOIMAIMU. | @ PaCKpbIBaTh CMBICI MU3y4aeMbIX IMOHATHN, a TAKKE CMBICI TEOPUHU
«JIEKTPOJIMTHYECKAas | DJIEKTPOIUTHI MU HEDIEKTPOIUTHI. KaTHOHBI, aHUOHBL. | BIIEKTPOJMTHIECKOMN JUCCOIMAIINN.
Aauccomuanmsi. Mexanusm JUCCONMANNK BEIIECTB C PA3IMYHBIMU | o OOBICHATD MNPUIHHEBI DJIEKTPOIIPOBOIHOCTH BOJTHBIX PaCTBOPOB.

XuMHYEeCKHe Peakluu

BUAaMU XHUMHYECKOH cBsi3u. CTeneHb JUCCOoLMalu.
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B pacTtBopax» (11 4)

CunbHbIe U criabble JIEKTPOIUTHIL.

Peaknu mOHHOTO OOMEHa, YCIOBUS UX MPOTCKAHMS.
HNounbie ypaBHEHUS pEaAKIU.

XHUMHUYECKHE CBOMCTBA KHCJIOT, OCHOBAaHHU M COJCH
B CBETE IMPEACTaBICHUI 00 3IEKTPOIUTUYECKON
muccormanuu.  Cpena  pactBopa. Ilonstue o
TUIPOJIU3E COJICH.

KauecTBeHHbIe peakiiny Ha KATUOHBI U AHUOHBI.
JdeMoHcTpamun

DneKTpruYecKasi MPOBOJIUMOCTh PACTBOPOB BEIECTB;
JBUKEHUE NOHOB B AJIEKTPUUECKOM I10JI€.

OMnbITHl, WUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peaxkiuii HFOHHOTO OOMEeHa.

OMBITHI 110 OMPEEICHUIO CPEIbl B PACTBOPAX COJICH

(xmopupa Hatpus, KapOoHaTa HaTpHs, XJIOpHIA
[[HKA).

JlabopaTopHble U IPaKTHYeCKHe PadoThl
Jlabopamopmuwiii onvim:

Peakiium  moHHOoro - obmMeHa B pacTBoOpax
anekTposuToB: cyiabpara meau (II) u menoun,

KapOoHaTa HATPUS U COJSHOW KHCIOTHI, peaKius
HEUTpaNM3allud MEXIY TUIPOKCUIOM Kalausi |
COJISTHOM KMCIIOTOM.

Ilpakmuueckas paboma:

No 1. Pemienne skciepuMeHTaJIbHBIX 33]1a4 110 TEME.
Botuucnenusn

— 110 YPaBHEHUSIM XUMHUYECKUX PEaKIIHi.

e CocTaBisATh ypaBHEHUs IUCCOLMALIMU KUCIIOT, LIeJ04Yeil u coneil,
IIOJIHBIE Y COKpAILEHHbIC HOHHBIE YPABHEHMSI XUMHUECKUX PeaKIUii
MOHHOTO OOMeHa.

e [[nanupoBaTh W OCYIIECTBIATh Ha IPAKTUKE XMMHUYECKHE
9KCHEPUMEHTHI, IMPOBOAUTH HAOMIONEHUs, JelaTh BBIBOJABI 110
pe3yabTaTaM 3KCIIEpUMEHTA.

e CnenoBarh mpaBmiiaM 0€30MacHO pabOTHI B J1a0OpaTOpUU TpU
WCTOJIb30BAHUU XUMHUECKOW MOCY Bl U 000PYAOBaHUS.

e [Ipon3BOUTH BHIYMUCIIEHUS IO XUMUYECKUM YPABHEHUSM.

e BrictpauBarh OTBeTHl (YyCTHO/YCTHO-JIAKTHIJIBHO, HMHCbMEHHO) C
ornopoil Ha MH(OpMaIUIO U3 yueOHMKA U CIIPABOYHBIX MaTEpHAJIOB,
WCIIOJIB30BaTh B COCTaBE BBICKA3BIBAHUMN W3YYCHHBIN ITOHATUHHBIN
anmapar Kypca XuMHH.

e lcnonb30BaTh NpuU BBIOJIHEHUU YUYE€OHBIX 3a/laHUN U B IIPOLIECCE
UCCIIEI0BATEIbCKON JIeSITEIIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JIUTEPATYypy XUMHUYECKOTO COJEpIKAHUsA, CHPAaBOYHBIE MaTepUalbl,
pecypcbl MHTepHeTa.

Pa3nen «Hemerasiibl M HX coeiMHEeHUs (

33 4, n3 HUX B 9 kiaacce — 21 4)

Tema «O0man
XapaKTepUCTHKA
XUMHYECKHX
3JIEMEHTOB VIIA-
rpynnbl. I'ajorennb»

OOmiast xapaktepucTuka ramoreHoB. OcoOeHHOCTH
CTPOCHUS aTOMOB ITHX DJIEMEHTOB, XapaKTepHBIE /IS
HUX cTeneHn okucieHus. CTpoeHue u (Gu3nUecKue
CBOWCTBa  MPOCTBHIX  BEIIECTB TaJIOTEHOB.
XUMHYECKHE  CBOMCTBA Ha  IIpUMeEpe  XJjopa

e OOBsICHATH OOIIMEe 3aKOHOMEPHOCTH B WM3MEHEHUHM CBOWCTB
HEMETAJUIOB M WX COEIMHEHHH B Mpeaenax MallbIX NEpHOJ0B U
mIaBHBIX — moArpynm  [lepuogwdeckoil  CHCTEMBI  XUMHYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB.

e XapakTepr3oBaTh GU3NYECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
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(59) (B3aMMoOJelCcTBHE C€ METAUIaMH, HEMETAJUIaMH, | BEIIECTB TaJOreHOB (HAa IMpHUMeEpe XJIOpa) M CIOXKHBIX BEIIECTB
menodamu).  XusopoBogopoa. CossiHass — KUCIOTa, | (XJIOPOBOAOPOJA, XJOPHAA HATPHs), CIOCOOBI WX TOMy4YeHHUS,
XMMHYECKHE CBOMCTBA, IOJNyYeHHE, NPUMEHEHHE. | IPUMEHEHNE U 3HAUCHHE B IIPUPOJE M KHU3HU YEIOBEKA.
KayecTBeHHBIE ~peaknMM Ha  TaJOT€HHI-HOHBL | e OnpeensaTh rajloreHuI-HOHEl B PACTBOPE.
JleficTBue xjopa M XJIOPOBOJOPOJA HA OPraHM3M | e [[aHMpOBaTh M OCYIIECTBIATh HA MPAKTUKE XHUMHYECKUE
yenoBeka. Baxknennye XJaopuabl U X HaXO0XJACHUE B AKCTIICPUMEHTHI, TPOBOJAWTH HAONIOACHUS, JENIaTh BBIBOJABI 10
HIpUPOAC. pe3yJibTaTaM 3KCIEPUMEHTA.
JemoncTpanuu e CreoBarh TpaBuiaM 0O€30MacHON paboThl B JaOOpaTOpUU TpH
Buneomarepuanbl: ranoreHsl ¥ UX COCIMHEHH. UCIOJIb30BAaHUU XUMUYECKOU MOCY/bI U 000pPYI0BaHUSI.
OGpasie! XI0pU/IOoB. e BricTpanBarh OTBETHl (yCTHO/YCTHO-IAKTHIJIBHO, THCBMEHHO) C
ﬂaﬁOPaTOPHHS‘/ H NIPAKTHYECKHe PadoThI ONoOpoii Ha MHPOPMALUIO U3 YyUeOHHKA U CIPABOYHBIX MaTEpUANIOB,
Jlabopamoprbiii onvim: UCIIOJIb30BaTh B COCTaBE BBICKA3bIBAHWN HM3YYCHHBIN TIOHSTHHHBIN
Pacrio3naBanue XJI0pHuI-HOHOB. armapar Kypca XHMHH.
IIpakmuveckas paboma: | ® Vicrionb30BaTh NpH BHINOJHEHUH YI€OHBIX 3aJaHUK U B IPOLECCE
Ne % Tomyuenue CONAHOH KHMCIOTBI, M3YYEHHE €€ | oo nenopaTeThCKOil NeSITebHOCTH HAYYHO-IOIYJISAPHYIO
CBOMCTB. JIUTEPATYPY XMMHMYECKOTO COJIEPIKAHMsS, CIPABOYHBIE MaTEpHAIbI,
Betuucnenus 5 pecypcsl UHTEpHETA.
— [0 YPaBHEHUSIM XMMHUYECKHX PEaKIMd, eCIIU OJUH
U3 PeareHTOB JaH B U30bITKE;
— 00BbEMOB Ta30B 10 YPABHEHHIO PEAKIIMU HA OCHOBE
3aKOHa 0OBEMHBIX OTHOIICHHI I'a30B.
Tema «O0mas | OOmas xapakTepucTHKa 51eMeHTOB VIA-rpynmel | ¢ OObsACHAT, 00LIME 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB
XapaKTepHCTHKA OCoOGEHHOCTH CTPOEHHs AaTOMOB JTHX DJIEMEHTOB, | d11eMeHTOB VIA-IpyNIbl U MX COCAUHEHHH C YUETOM CTPOEHHS UX
XHMHUYECKUX XapaKTepHbIE UII HHUX CTENCHH  OKHUCICHHS. | aTOMOB.
3JIEMEHTOB VIA- | Ctpoenue u  (u3MYECKHE CBOWCTBA MPOCTHIX | e XapaKkTepn3oBaTh (PU3MUECKUE M XUMHIECKHE CBOMCTBA IPOCTOTO

rpynnbl. Cepa un eé
coenmHeHus» (7 1)

BEIIIECTB — KUCTIOPOa U CEPHI.
ANOTponHbIe MOAU(PUKAIUU KUCIOPOJa U CEpBHI.
Xumuyeckue  cBoMcrtBa  cepbl.  CepoBomopon,
cTpoeHHe, (HU3UYEeCKHe M XUMHUYECKHE CBOWCTBA.
Okcuapl ceppl Kak TMPEACTABUTENHM  KHUCIOTHBIX
okcumoB. CepnHas  kucinorta, ¢Qusuveckue U
XUMUYECKHE CBOWCTBa (00IME Kak TPEACTaBUTENS
KJIacca KUCJIOT | Crielu(U4IecKue), MPUMEHECHHE.

BEIIECTBA Cepbl U €€ COeAMHEHUH (CepoBOa0pO/a, OKCHIOB CEpHI,
CEePHOM  KHUCIOTHI, CyJb(paToOB), CHOCOOBI WX  TOJYYCHHS,
MIPUMEHEHHE U 3HAYCHHE B MIPUPOJIC U KU3HHU YETIOBEKA.

e OnpenensaTh HATUYKE CyNb(aT-HOHOB B PACTBOPE.

e OOBSACHATH CYITHOCTh JKOJIOTHYECKHUX TIPOOJIEM, CBSI3aHHBIX C
niepepaboTKON COeTMHEHUN CEPHI.

e [[nanupoBaTh ¥ OCYHIECTBIATH Ha NPAKTHKE XHUMHUYECKUE
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XUMUYEeCKHEe  peakluu, Jiexallue B  OCHOBE
MPOMBIIIICHHOTO  croco0a  IMOMyYeHHsl  CepHOU
KHCIOTB. AmmapaTel M MPOTEKAIONIMe B HHUX
mpoueccel  (Ha TIpUMEpe IPOU3BOJCTBA CEPHOU

KkuciaoThl). CoJIM CepHOM KHCIIOTHI, KaueCTBEHHas
peaxius Ha Cynb(aT-HoH.

Haxoxnenue cepbl u €€ COCOTUHEHHUH B IPHUPOJIC.
XUMHUYECKOE 3arps3HeHHE OKpYKalomend Cpessl
COCIMHEHUSIMU cephl (KUCIIOTHBIE  JTOWKJIH,
3arpsi3HEHUE BO3JyXa W BOJOEMOB), CIOCOOBI €ro
MPEOTBPAIICHHUS.

JdemMoHcTpanuu
Komneknuu ~ (Bujgeomarepuainsl): cepa U e€
COEIMHEHHUSL.
OOyrauBaHue caxapa ozt neiicTBuemM

KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
JlabopaTopHble U IPaKTHYeCKHe PadoThl
Jlabopamopnvie onvimbi:

OOHapyxeHue cynbhaT-HOHOB.

BsaumopeiictBue paz0aBiIeHHONW CEpPHOM KUCIOTHI €
LIUHKOM.

Buviuucnenusn

— 110 ypaBHEHUSAM XUMHUYECKUX PEaKLIN;

— MacCOBOI1 J10JIM BBIXOJA MPOJYKTA PEaKIUu.

9KCHEPUMEHTHI, IPOBOAUTH HAOMIOAEHUs, [JellaTh BBIBOJBI 110
pe3yabTaTaM dKCIIEpUMEHTA.

e CnenoBarh npaBwiiaM 0Oe30macHOil paboThl B J1a0OpaTOpuu Ipu
UCIIOJIb30BAaHUM XUMHUYECKON NOCY bl U 000PYAOBaHUS.

e [Ipon3BOUTE BBIUMCIIEHUS 110 XUMUYECKUM YPaBHEHUSIM.

e licnionb3oBaTh NpU BBIIOJHEHWH YYEOHBIX 3aJaHUMl TEKCThI
yueOHuKa, crnpaBouHble Matepuansl (Ilepuonmueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB J.N. Meneneena, Ta0IUIly
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMH M COJN€d B  BOJE,
NEKTPOXUMHUYECKUHN PsiJl HAPSYKEHUI METAILIOB).

e licnionb30BaTh MpH BBHIOJHEHUN Y4EOHBIX 3a/laHUM U B IpoLecce
HCCIIEJ0BATEIbCKON JIeSATEIIBHOCTH HAy4YHO-IIOIYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COJEP)KAHMS, CIIPABOYHBIE MaTEpHUAJIbI,
pecypcebl HTepHeTa.

Tema «O0masn
XapaKTepUuCcTHKA
XHMHYECKHX
3JIEMEHTOB VA-
rpynisl. A3or,
pochop u ux

coenmHeHus» (9 )

OOmast xapakTepUCTHKA 3JEMEHTOB VA-TpYIIIBL
OCOOEHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBbIE JJI1 HUX CTENIEHU OKUCIIEHUS.

A30T, pacmpocTpaHeHue B Npupoje, pusnueckue u
XUMHUYecKHe cBolictBa. Kpyrosopor aszora B
MIPUPOJIE.

AMMHaK, ero puU3M4YecKue U XMMHUYECKHE CBOMCTBA,
nojgydyeHue W npumeHeHune. ConM aMMOHHUS, WX
(I)HSI/I‘ICCKI/IG U XUMHUYCCKUC CBOfICTBa, IMPpUMCHCHUC.

e OOBACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOMCTB
9JIeMEHTOB VA-TPYIIbl U UX COCIUHEHUH C YYETOM CTPOCHHUS HMX
aTOMOB.

e XapakTepu3oBaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX
BellecTB a3zora u ¢ocdopa M MX COeAMHEHUH (aMMHaka, coJyeit
aMMOHHUSI, a30THOW KHUCIOTBI, HUTpAToOB, okcuaa ¢ocdopa (V) u
dbocdopHoit kuUCTOTHI, (docdaToB), CMOCOOBI UX MOIyUEHUS,
MPUMEHEHHE U 3HAUCHHE B IPUPOJIC 1 )KU3HU YEITIOBEKA.

e OnpeaensT MOHBI aMMOHHMS U (ochaT-uOHBI B paCTBOPE.
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KayecTBeHHast peakiiysi HA MOHbl aMMOHHUSL.

A3oTHast KucioTa, €€ (U3NYECKHe M XUMHUYECKHUE
CBOMCTBA (00LIME KaK MPEICTABUTENS Kilacca KUCIOT
u cnenuduueckue). Mcmonb3oBaHue HHUTPATOB U
cojled  aMMOHUS B  KayecTBE  MHUHEpaJIbHBIX
ynoOpenuii. XuMu4eckoe 3arpsisHeHne OKpy Karomien
CpeAbl COEIMHEHMSAMHU a30Ta (KUCIOTHBIE IOXIH,
3arps3HEHUE BO3yXa, TOYBBI U BOJOEMOB).

dochop, amnorponHbie Moaudukanuu Qocdopa,
¢usnveckne ¥ XUMHYecKHe cBoicTBa. OKcup
docdopa (V) u dochopHas kuciaora, pu3nyecKue u
XMMHYECKHE CBOWCTBA, MojydyeHue. KauecTBeHHas
peakuuss  Ha  ¢ocdar-uonsl.  Mcnonb3oBaHue
dochaTroB B KauecTBe MHUHEPAIBHBIX YIOOpPEHHUH.
3arpsi3HeHUE PUPOIHBIX BOAOEMOB (ochaTamu.
JdemMoHcTpanuu

Komnexuu: pocdop n ux coeauHeHus.
B3anMozeicTBue  KOHIIEHTPUPOBAHHOM  a30THOM
KHUCJIOTBI C MEAIbIO.

JlaGopaTopHble H MPpaKTHYEeCKHE PAGOThI
Jlabopamopnvie onvimbi:

1. B3anmopeicTBre cosel aMMOHMS C IETOYBO.

2. OsnHakomyeHHe ¢ oOpa3namMM a30THBIX U
(bocPopHBIX yIO0OpEHU.

IIpakmuyeckas paboma:

Ne 3. [TonyueHne aMMHaKka, U3y4eHHUE €r0 CBOMCTB.
Boiuucnenusn

— 110 YpaBHEHUSIM XUMHUYECKIX PEaKIni.

e OOBACHATH CYLIHOCTh SKOJIOTMYECKHUX IPO0JIeM, CBS3aHHBIX C
HaXOXXJEHUEM COeIUHeHUH a3ora U ¢ochopa B OKpyKarouen
cpeze.

e [[nanupoBaTh M OCYHIECTBJIATH HA IPAKTHKE XHUMHUYECKUE
9KCHEPUMEHTHI, IMPOBOAUTH HAOMIONEHUs, JelaTh BBIBOJABI 110
pe3yJIbTaTaM 3KCIEPUMEHTA.

e CnenoBarh mpaBmiiaM 0€30MacHOl paboOTHI B J1a0OpPAaTOpUU TpU
WCTOJIb30BAHUU XUMHUECKOW MOCY Bl U 000PYAOBaHUS.

e [Ipon3BOAUTE BEIUMCIICHHUS 110 XUMUYECKUM YPAaBHEHUSM.

e licnionb30BaTh NpU BBINOJHEHWH YYEOHBIX 3aJaHUM TEKCThI
y4yeOHHKa, CIIpaBOYHbIE MaTepuaibl (MEPHUOAMUYECKYIO CHCTEMY
XUMHUYECKUX 2JIEMEHTOB JN. Meneneena, Ta0IUIy
pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMH M COJN€d B  BOJE,
NEKTPOXUMHUYECKUH PsiJl HAIPSYKEHUI METAJLIOB).

e licnionb30BaTh MpH BBHIOJHEHUN Y4EOHBIX 3a/laHUM U B IIpoLecce
HCCIIEJOBATEIbCKON JIeSATEIIBHOCTH HAy4YHO-IIOIYJISIPHYIO
JUTEpaTypy XUMHUYECKOTO COJAEP)KAaHUsS, CIPABOYHBIE MaTEpHUabl,
pecypcsl THTEpHETA.

IloBTOpEeHue, 00001IeHNE U CHCTEMATH3ALMS M3YUYEHHOr0 MaTepuaja (2 4)

IToBTOpenune




10 KJTACC
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O61iee konuyecTBO yacoB — 68. PezepBHoe Bpems — 10 yacos.

Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepKaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

IMoBTOpenue (5 4)

B meuenue  yuebnHoco  200a: TIOHUMATh, TPUMEHSTH B
CaMOCTOSITENIbHOW peduu, BOCIIPUHUMATh (CIYyXO3pPHUTEIBHO W/WIIN Ha
CIIlyX ¢ Y4€TOM YPOBHS CIyXOPEUYEBOTO Pa3BUTHS OOYYAIOLIUXCS) U
JIOCTaTOYHO BHSITHO u €CTECTBEHHO BOCIPOU3BO/IUTH
TEMaTUYECKYI0 U TEPMUHOJIOTUYECKYIO JIEKCUKY, a TaKKE JICKCUKY
o OpraHm3aliu  y4eOHOM JIESITETTBHOCTH. Brimonuars
¢donernueckyro 3apsaky. Mcmoms3oBarh  AAKTWIBHYIO — (YCTHO-
JAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOIaTeNIbHOTO CPEICTBA OOILIEHMSI.
Ilo okoHuanuu Kadxcoou yueOHOU uyemeepmu: BOCHPUHUMATH Ha
CIIyX ¥ BOCIIPOU3BOJUTh TEMAaTUYECKYI0O U TEPMHUHOJIOTUYECKYIO
JICKCUKY y4eOHOW AMCHMILTUHBI, a TaKXKe JEKCHUKY [0 OpraHu3aluu
y4eOHO! e TENbHOCTH.

Pa3znen «Hemerasibl u ux coenuHerus» (33 4, u3 uux B 10 kiaacce — 12 4)

Tema «Oo0mas
XapaKTepUCTHKA
XHMHYECKHX
3JIEMEHTOB IVA-
rpynnsl. Yriaepox H
KPEeMHMUI, 110.¢
coequnenus» (12 1)

Yraepon, aJUIOTPOITHBIE Moau(pUKaIy,
pacmpocTpaHeHHe B Hpupoae, GUINYECKUE W
XUMUYEeCKue cBoMcTBa. Ajcopb6mus. KpyroBopot

yriepoja B IpUpoJe.
Oxcunpl yriepona, ux (QU3NYECKUE U XUMHUYECKHE
CBOWCTBa, WX JeHcTBUE Ha KHUBBIE OPraHU3MBI,
MONydeHHe W TpPUMEHEHHe.  JKOJIOTHYECKHE
mpoOyieMbl, CBsi3aHHBIE ¢ okcujaoMm yriepona (IV);
THIOTE3a  TJ00aTBbHOTO  MOTEIUICHUS  KIIMMArTa;
MAPHUKOBBIN 2P PEKT.

VYronpHas kuciaora U €€ coiau, uxX (U3NYECKUEe U
XMMUYECKHE CBOWCTBA, MOJYy4YEHHE M IPUMEHEHHE.
KagecTBenHast peakiyst Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIUHE,

e OOBsICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOICTB
aneMeHToB [VA-rpynnel U UX COeUHEHHMH ¢ y4ETOM CTPOEHMS MX
aTOMOB.

e XapakTepu3oBaTh GU3NYECKNE U XMMHUYECKHE CBOMCTBA MIPOCTHIX
BELIECTB YIJIEpOJla M KpPEeMHUS U UX COEAMHEHUH (OKCHI0B
yriepoja, YroJbHON KHCIOTHI, KapOOHATOB, OKCHIA KPEMHUS,
KPEMHHUEBOM KHCIIOTBI, CHJIMKATOB), CHOCOOBI HX IOJIY4EHHUS,
IIPUMEHEHHE U 3HAaYEHHE B IPUPOJIE U )KU3HU YEIOBEKA.

e OnpenensaTh KapOOHAT- U CUJIMKAT- MOHBI B paCTBOPE.

e OOBACHATH CYLIHOCTh HSKOJIOTUYECKUX IPOOJIEM, CBS3aHHBIX C
HaXO0XJACHUEM YIJIEKUCIIOTO I'a3a B OKPYKaIOLIEN Cpeie.

e JliumrocTpupoBaTh B3aUMOCBSI3b  HEOPTaHMYECKUX COEIMHEHHU
YIJI€pOAa U OPraHUYECKUX BEILECTB.

e [[nannpoBaTh M OCYHIECTBJIATh HA NPAKTHKE XHUMHUYECKUE
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MIPOMBIIIJIEHHOCTH, CETLCKOM XO034HCTBE.
[lepBoHauasibHble  TOHATUS 00  OPraHMYECKHX
BeUIeCTBAaX KaK O  COEAMHEHMSIX  yIyepoja:
ocoOeHHOCTH cocTaBa H cTpoeHus. llonsTHe O
OMOJIOrMYeCKH BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax,
yrieBoaax. MarepuanbHOEe eIMHCTBO OPraHUYECKHX
Y HEOPTaHUYECKUX COCTUHEHUH.

Kpemnuuid, ero ¢pusznueckre 1 XUMUYECKHE CBOICTBA,
MOJIy4YeHHUE U IPUMEHEHHE B SJIEKTPOHUKE.
CoenuHeHNs KPEMHHUS B TIPUPOJIC.

O6mue npencrasinenus o0 okcuae kpemuus (IV) u
KPEMHMEBOM KUCIIOTE.

CunukaTel, UX HCIOJB30BAaHUE B OBITY, MEAMIIMHE,

MPOMBIIUIEHHOCTU.  BakHelue  CTpOUTENIbHbBIC
MaTepuasbl: KepamMHKa, CTeKIo, IIEMEeHT, OeTOoH,
KEJIe300€TOH. [Tpobaembr 6e30macHoOro
UCIIOJIb30BaHUsl  CTPOMTEIBHBIX  MAaTEpHUajoB B
MOBCEIHEBHOMW KU3HU.

Jdemoncrpanuu

Mopenn  KpUCTAUIMYECKMX  PEIIETOK  anmasa,
rpaduTa, MOJEKyJIbl QysuIepeHa.

Ancopbuus pPacTBOPEHHBIX BELIECTB

aKTUBUPOBAHHBIM yriéM. IIporusoras.
Buneomarepuaiibl: cuMKaTHas IPOMBIIIEHHOCTb.
Monenu MOJIEeKyJl OpraHUYECKUX BEILIECTB.
JlaGopaTropHble H MpaKkTU4ecKne padoThl
Jlabopamopnuiii onvim:

KauecTBeHHas peakuusi Ha KapOOHAT-HOH.
IIpakmuyeckue pabomol:

No 4. Tlonyuenue yriekucnoro raza. KauecrBeHHas
peaxius Ha KapOoHAT-HOH.

No 5. Pemrennie SKCEpUMEHTAIBHBIX 3a/1a4 MO TEME
«Hemeraiuby.

9KCHEPUMEHTHI, IPOBOAUTH HAOMIOAEHUs, [JellaTh BBIBOJBI 110
pe3yiabTaTaM 3KCIIEPUMEHTA.

e CnenoBarh npaBwiiaM 0Oe30macHOil paboThl B J1a0OpaTOpuu Ipu
UCIIOJIb30BAaHUM XUMHUYECKON NOCY bl U 000PYAOBaHUS.

e licionb30BaTh TpPU BBHINOJHEHWH YYEOHBIX 3aJaHUM TEKCTHI
yueOHuUKa, crnpaBouHble Matepuansl (Ilepuonmueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB J.N. Meneneena, Ta0IHIly
pacTBOPUMOCTH  KHCJIOT, OCHOBAaHMM UM COJIEd B  BOJE,
NEKTPOXUMHUYECKUHN PsiJl HAIPSYKEHUI METAJLIOB).

e licnionb30BaTh MpH BBHIOJHEHUU Y4EOHBIX 3a/laHUM U B IIpoLecce
HCCIIE]0BATEIbCKON JIeATEIIBHOCTH HAy4YHO-IIOIYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COJEP)KAHMS, CIPABOYHBIE MaTEpHUAaJIbI,
pecypcebl HTepHeTa.
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Botuucnenusn

— M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUU, €CIU OJIUH
W3 pEeareHTOB JaH B BHUJE BOJHOIO pacTBopa C
HM3BECTHOM MaCCOBOM TOJICH.

Paznen «Mertajuibl M MX coeuHeHns» (26 1)

Tema

CBOHCTBA METAJLIOB)»

O61ua;1 XapaKTCPUCTHKA XHUMHUYECKHUX DJICMCHTOB —
METAaJlJIOB Ha OCHOBaHMHM HX IIOJIOXKCHHSA B

o P ACKpPbIBATb CMBICII H3Yy4YaCMbIX MMOHATHH H IIPUMEHATE OTHU
IOHATHA IIPpU OIIMCAHUHN CBOMCTB BC€IICCTB U UX HpCBpaI.HCHHfI.

(549) Ilepnoanyeckoil cuCTeME XMMHYECKHX OJICMCHTOB | @ OOBACHATh OOIIME 3aKOHOMEDHOCTM B HM3MEHCHHM CBOMCTB
J.W. MenzeneeBa u CTpOCHHs aTOMOB. 3JIEMEHTOB-METAJUIOB M UX COCIUHEHUM C Y4ETOM CTPOEHHUS HX
CrpoeHune MetaiioB. Meraminyeckass CBA3b U | aTOMOB.

MeTa/UIM4eCKasn KpuUCTa/UINIcCKast PCLICTKA. | o XapakTepu30BaTh CTPOCHHE METAJUIOB, O0mMe (U3NYECKUe U
DNEKTPOXUMHUECKUNA PpsAJl HANPSHKEHUH METAIUIOB. | xpMHuecKHe CBOMCTBA METALIOB.
QDusuueckue M XUMHYECKME CBOHCTBA METAILIOB. | o XapakTepH30BaTh OOLIME CIIOCOOBI ONYYCHMS METAILIOB.
Obuwe crocoO! MOy EHHs METAIIOB. e CieioBaTh npaBuiaaM 0e30MacHOM paboThl B J1aGOPaTOPUM IIPU
HOH’[T;G 0 Kopposnu MeTaﬂHOBC M OCHOBHBIC | yenonp30BaHMy XMMHUUYECKOMH MOCYIBI X 000PYI0BAHUS.
CTOCOOBL 3AIMUTBL OT - KOPPO3HH.  LILTaBBI (crans, | [Ipon3BOANTE BBIUMCIIEHUS 110 XUMUYECKUM YPaBHEHUSIM.
YYTI'yH, JIOpPAJIOMUHHMNA, OpOH3a), UX NpPUMEHEHHE B .
e Vcronb30BaTh MpH BBIMOJIHEHWH YUYEOHBIX 3aJaHUM TEKCTbI
OBITY U IPOMBIIIIIEHHOCTH.
yueOHuHKa, cnpaBouHble Matepuansl (Ilepuonmueckyro cucremy
e€MOHCTPaluH
A pan XAMHYECKUX AJIEMEHTOB A.N. Menneneena, Ta0IUITy
O3HakomiieHHE ¢ 00pa3laMyd METAJIJIOB U CIUIABOB, . .
9 pacTBOPUMOCTH  KHUCJIOT, OCHOBaHMH M COJN€d B  BOJE,
uX (pU3NYECKMMHU CBOMCTBAMH. . o
. ANEKTPOXUMHUYECKUHN PsiJl HAIPSYKEHUI METAJIOB).
Monenu KpucTalNInYeCKUX PeIéToK METaIOB. .
e lcnionb30BaTh MpH BBHIOJHEHWH Y4EOHBIX 3a/laHUM U B Ipolecce
Buneomarepuaibsl: KOppo3usi METAIUIOB. .
M CCIIEJOBATEIbCKON JIeSTEIIBHOCTH HAy4YHO-IOMYJISIPHYIO
JlaGopaTopHble M IpaKTHYeCKHE PA0OTHI
JUTEepaTypy XUMHUYECKOTO COJAEP)KaHUsS, CIPABOYHBIE MaTepUabl,
Jlabopamopnvie onvimbi:
pecypceel HTepHera.
O3zHakoMJyIeHHEe ¢ 00pa3liaMu CIJIABOB METAJIIIOB.
3aBUCHUMOCTb  CKOPOCTH  pe€aklUuu MeTauia ¢
KHMCJIOTOM OT IPUPOBI METAJIA.
Buvituucnenusn
— 10 YpaBHEHUSAM XUMHUYECKHUX PEAKIU, eclu O1H
U3 PEareHTOB COAEPKUT MPUMECH.
Tema  «Bawxneitmmue | Illenounsie meramibl. I[Tonoxenue B Ilepruoanyeckoii | ¢ OObACHAT, 00IIHME 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOMCTB
MeTaJLIbI cucTeMe XMMu4YecKux sneMenToB JI.M. Menneneesa, | ojeMeHTOB-METAIIIOB B TPYNIax W HMX COCAWHCHHN C y4ETOM
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coenmHeHus» (21 )

cTpoeHue aroMoB. Haxoxienue B mpupoe.
dusznueckue U XMMHYECKHUE CBOMCTBA (Ha MpUMEpe
HaTpusi U Kaimusi). OKCUAbl U THUIPOKCUIBI HATPUS U
kanus. llpuMeHeHue WIENOYHBIX METAUIOB U UX
COCTMHEHUH.

[IlenoyHO3eMENIbHBIE METAJIBI MarHUW M KaJIbIUH,
ctpoeHue aromoB. llonoxkenue B Ilepmoamyeckoit
cucteMe xuMuueckux snemenToB (.M. MeHeneena.
Haxoxnenue B mpuponae. usznueckrne U XUMUYECKUE
cBoiicTBa. Baxkneiimme coequuenus Kaiabius (OKCUJI,
TUAPOKCHI, coJin). JKECTKOCTh BOABI U CIOCOOBI €

YCTpPaHEHHUSL.
Amomunuii. [Tonoxenue B Ileprnoanueckoit cucreme
xumudeckux  anemeHtoB  J.M.  MeHueneesa,
cTpoeHue aroma. HaxoxkaeHue B IPHUPOJE.

du3ndyecKkue U XUMHUYECKUE CBOWCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U THIPOKCH/IA.

Kenezo. Ilomoxenue B Ilepuogmyeckont cucreme
XAMUYECKHUX 3JIEMEHTOB .. Menneneesa,
cTpoeHue aroma. HaxoxxaeHue B OpuUpoJE.
dusznueckue M XUMHUYECKHue cBoucTBa. OKCHUIIBI,
ruapokcubl u conu xenesa (1) u sxenesa (I1I).
JdemoncTpanuu

B3anmopeiicTBue HaTpus ¢ BOJIOM.

OkpalimBanue MmiaMeH HOHAMU HAaTPHs U KaJusl.
OkpammBaHue IaMEeHH HOHAMU KaJIbIUA.
B3anmoneicTere okcuia KanbLuys C BOJOM.
Buneomarepuanel: ropeHue keie3a B KUCIOPOAE U
XJI0pE.

JlaGopaTropHblie H MpaKkTH4ecKne padoThl
Jlabopamopuvie onvimul:

O3nakomiieHHE C oOOpas3liaMu aJIIOMHUHUAS W €ro
CIUIaBOB.

CTPOCHHUSI KX aTOMOB.

e XapakTepru3oBaTh QU3MUYECKUE U XUMHUECKHUE CBOMCTBA TIPOCTHIX
BEILIECTB METAUIOB U HMX COCAUHEHUN (OKCHUIIOB, THAPOKCHUJIOB,
coJiel), CrmocoObl WX TIOJYYCHHS, NMPUMEHEHHWE M 3HAYCHUE B
MPUPOJIE U KU3HU YEIOBEKA.

e Pacnio3HaBath ¢ TIIOMOIIBIO KAYE€CTBEHHBIX PEAKIUNA HOHBI
METaJUIOB (MarHus, aJlOMUHUS, [IUHKA, KeJie3a, MEJIN).

e [[maHupoBaTh W OCYIIECTBISATh HAa MPAKTHKE XUMHUYECKHE
AKCIICPUMEHTBI, TPOBOJAWTH HAONIOACHUS, JCIaTh BBIBOJABI 10
pe3ysbTaTaM dKCIIEPUMEHTA.

e CrneoBarh mpaBujaM O€30MacHON paboThl B JaOOpaTOpUU TpH
UCIIOJIb30BAaHUU XUMUYECKOU MOCY/bI U 000PYI0BaHUSI.

e [[pou3BOIUTH BHIYUCIICHHS TI0 XUMUYECKUM YPaBHEHUSIM.

e BricTpanBarth OTBETHl (YCTHO/YCTHO-IAKTHJIBHO, MUCBMEHHO) C
ONopoi Ha MHPOPMALUIO U3 YUeOHHKA U CIPABOYHBIX MaTEpUANIOB,
UCIIOJIb30BaTh B COCTaBE BBICKA3bIBAHUI M3YYECHHbBIH MOHSATUHHBIN
amnmapar Kypca XUuMHUH.

e Vcrionb30BaTh Mpy BBHITOJHEHUH YU€OHBIX 3a/IaHUN U B MIPOLIECCE
HCCIEA0BATEILCKOMN JIeSITeIIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUYECKOTO COJEPKaHMs, CIPABOYHBIC MaTEpHAIIbI,
pecypcsl THTEpHETA.
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AmdorepHbIe CBOMCTBA TUAPOKCHIA ATTFOMUHMSL.
KauecTBeHHBIE peaKIIM1 Ha HOHBI JKEJIE3a.
IIpakmuyeckue pabomol:

Ne 6. )K€ctkocTh BOABI M METO/BI €€ YCTPAHEHUS.

Ne 7. Pemienne sKCrepuMEHTAIBHBIX 337ay 10 TeMe
«MetamibD.

Buviuucnenusn

— [0 YPaBHEHUSM XUMHUYECKHUX PEAKIUM, €ClIu OJUH
U3 PEareHTOB JaH B U30BITKE WJIM COACPIKUT
IIpUMECH;

— MAacCOBOM J10JIM BBIXOJA IPOJYKTA PEAKLUU.

Paznen «XumMusi M OKpy:Kar0

masi cpena» (5 v)

Tema «BemecrBa u
MaTepHaJibl B JKHU3HH
yejoBeka» (5 4)

HoBble MaTepuanbl 1 TEXHOIOTUH.

BemecrtBa u marepuansl B TOBCEIHEBHOH JKHU3HU
YesoBeKa. XUMUS U 37I0POBbE.

bezonacHoe MCoONbp30BaHNE BEUIECTB M XUMHUECKUX
peakiuii B ObITY.

[TpupogHble WCTOYHHKH  YTIIEBOJOPOJOB  (YTOJb,
MPUPOJHBIN Ta3, HePTh), MPOLYKTHI UX MEpepadOTKH,
WX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH.

OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH.

XUMHYeCKoe 3arpsi3HEHHE OKPYKAIOIIeH Cpezbl
(mpenenbHO NOMYCTHMAsi KOHIIEHTPALUS BEILECTB —
[TAK).

Posnib XuMuUM B pelIeHHH HKOJIOTHYECKUX MTPOOIIEM.

pa3nuuHbBIX  cepax
U MaTepuaisbl,

e XapakTepu3oBaTb poJb XHUMHHU B
NESATCIILHOCTH  JIIOJICH, OCHOBHBIC BEIICCTBA
MPUMEHSEMBIE B )KU3HH COBPEMEHHOTO YeJIOBEKA.
e OOBSACHATH YCIOBUS O€30MAaCHOTO HCIOJIb30BAHUSI BEIECTB H
XUMHUYECKHUX PEAKIIHI B OBITY.

e AHanM3UpOBaTh M KPUTHUYECKH OIEHUBaTh HH(OpPMAIMIO O
BJIMSTHUM TPOMBIIIIEHHOCTH, CENIbCKOTO XO3SICTBa, TpaHCIOpTa U
JIp. Ha COCTOSIHUE OKPYXKAIOIIEH CPEJIbl.

e YMeTh OKa3bIBaTh MEPBYIO MOMOIIb MPH XUMHYECKHUX OXKOTaxX U
OTpaBJICHUSIX.

e [[pyHMMaTh ydactue B OOCYXKICHHH MPOOJIEM XUMHYECCKOU U
9KOJIOTUYECKOW HaIpaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIMI0 MO TMpoblieMe | Mpeanaratb BO3MOXHBIE MyTH €€

penieHusl.

IloBTOpEeHue, 00001IeHNE U CUCTEeMATH3alUsl M3Yy4YeHHOro matepuaJja (10 )

IToBTopenwue (10 u)

! [TpexycmarpuBaeTcs: HOBTOPEHHE JIIEMEHTOB COAEPIKaHUS yUeOHOH TUCLUILIMHBI, OCBanBaBIIerocst Ha 4 — 6 roxax ooyuenus (B 8 — 10 knaccax) Ha ypoHe OOO.
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