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Pabouass mnporpamma (manee — IIporpamma) mno mnpeamery «XUMHUS»
aZipecoBaHa 00y4aroIIUMCs C HAPYIICHUSIMH CITyXa, MOJIy4Yarol[iM OCHOBHOE 00111ee
oOpazoBanue (1o Bapuanty 2.2.2 AOIT OOO). [Iporpamma pazpaboTaHa Ha OCHOBE
denepaabHOr0 roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa OCHOBHOTO
obmrero odpazosanus ([Ipuka3z Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunuctepcTBoM octuiiuu Poccuiickoit denepanun 05.07.2021
r., per. Homep — 64101) (nanee — ®I'OC O0O0), a Taxxe NPoOrpaMMbl BOCUTAHUS —
C y4E€TOM IUIAHUPYEMBIX PE3YyJbTAaTOB JAYXOBHO-HPABCTBEHHOTO pPa3BUTHSA,
BOCIIMTAHUS U COLMAIIA3ALUU O0yYArOIINXCA.

MHNOACHUTEJBHASA 3AIINCKA

VYuebHas aucuuiuiiHa «XUMUS UTPACT BAXKHYIO POJIb B JIMYHOCTHOM U
KOTHUTUBHOM DPa3BUTHH OOYYAIOMIMXCS C HApYUICHUSIMU ClIyXa, COJEHUCTBYS
(GbOpMHUPOBAHUIO B X CO3HAHUU XUMUYECKON KapTUHBI MUPA, PA3BUTHIO HAYYHOTO
MHUPOBO33PEHUSA B LIEJIOM.

brnaronapss xumudeckoMmy oOpa3oBaHUIO Y OOYYAIONIMXCS ¢ HAPYIIECHUSAMHU
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
MPECTaBICHUN O 3I0pOBOM 00pase KU3HHU.

bnarogapss wu3ydeHuro XuMuM OOyYarIIMecs C HapyUICHUsIMU Cilyxa
3HAKOMSITCSI C MaTE€pUAJIbHBIM E€JUHCTBOM BEIIECTB OKPYXKAIOIIETO0 MHUpa, C
00yCJIOBJIEHHOCTBIO CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, TTO3HABAEMOCTHIO
U TPEICKa3yeMOCThI0 XUMHUYECKUX sBiIeHu. OBiajeHue (PyHIaMEHTATbHBIMU
3HAHMSIMU TI0 XMMUHU, BKJIIOYAs XMMHYECKUE TEOPUH, 3aKOHBI, (aKThl, TOHSITHS,
CUMBOJIMKY U JIp., TIO3BOJISIET BbIPAOATHIBATh Y OOYUYAIOIIMXCA C HAPYIICHUSIMH
ClIyxa AaJeKBaTHbIE TNPEACTABICHUS O COCTABE BEUIECTB, HUX CTPOCHUH,
MPEBPAILEHUSIX, UCITOJIb30BAHUY Ha MpakTuke. KpoMe Toro, Ha OCHOBE 3TUX 3HAHUU
OCO3HAIOT OMAaCHOCTb, KOTOPYIO MOTY MPEICTABIATh XMUMUYECKHE BEIIECTBA U
MIPOIIECCHI.

Conepxanue Kypca XUMHUU SIBJISIETCS BaXKHBIM U JUISl YCIIEITHOTO OCBOCHUS
MPOTPAaMMHOT0 MaTepuajia 1Mo APYrUM YYEOHBIM JHUCIMIUIMHAM €CTECTBEHHO-
HAy4YHOTO MMKJA, JUIi MPOAOJDKEHUs] OOYy4YeHUs] B CHUCTEME HEMPEPhIBHOTO
oOpa3oBaHus, IS TOATOTOBKM IMOAPACTAIONIET0 TOKOJEHUS K TPYIOBOM
JEATCIBHOCTH — B CBSI3U CO 3HAUYUMOM POJIBI0O XUMHHU B HAYYHO-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 3THM JIaHHBIM Kypc 00J1aJlaeT KOPPEKIIMOHHO-PA3BUBAIOIICH U
BOCIIUTATENBHON HAIIPABJIEHHOCTHIO.

B cootBeTcTBUY co crienndukoi 00pazoBaTeIbHO-KOPPEKIIMOHHOMN pabOThI B
X0J1€ YPOKOB XMMUU MPEAYCMATPUBACTCS MPEIbIABICHUE BEPOATbHBIX HHCTPYKIIHMA,
MIOCTAaHOBKA CJIOBECHBIX 3a/1ay, MOOYXKICHHE OO0Yy4aloUIMXcs K pPacCyKICHUSIM
BCIIyX, KOMMEHTHUPOBAHUIO BBIMOJHSIEMBIX ACUCTBUIA (B T.4. MO pe3yibTaTaM
7a00paTOPHBIX OMNBITOB). YUMTENb JOJDKEH CO3[aBaTh YCIOBHS, NPU KOTOPBIX Y
00yJaroluxcs ¢ HapyUICHUsIMHU CllyXa OyJeT BO3HHUKATh MOTPEOHOCTh B PEUEBOM
OOIIEHUH B CBSA3M C IUIAHUPOBAHHEM OIBITOB, OOCYXJCHHEM JCHCTBHUS psaa
XUMUYECKUX 3aKOHOB.

XuMHUsl Kak ydeOHasi JUCIUIUIMHA UMEET BOCIIUTATENbHYIO HAIIPABICHHOCTD.
[To3HaBasi CBOMCTBA BEIECTB, 3HAKOMSICh C UX MPEBPALICHUSIMH, 00y4YaloImuecs ¢
HApYLIEHUSMH CIIyXa y4aTcsl MBICIUTh JIOTUYECKH, a MOCPEJACTBOM JabOpPaTOPHBIX
OTBITOB, Yy OOy4YarmIrecs BbIPA0ATHIBAIOTCS OTBETCTBEHHOCTh, TPYAOJIIO0UE,
COOPAaHHOCTb, HACTOMYMBOCTh, MOTPEOHOCTh JOBOJUTH HAUaTOE JIEJ0 JO KOHIA.
BrImonHsIs T€ Wi MHBIE 3aaHus, 00yJaroluecs ¢ HapyIIeHUsIMU CIIyXa OCO3HAIOT,
YTO HEOPEKHOE OTHOLIEHUE K pabdoTe, OTCYTCTBUE COCPEIOTOUEHHOCTH HE TOJIBKO
MPUBOJIUT K MOJYYCHUIO HEOOBEKTUBHBIX JAHHBIX, HO U MOXKET OBITh OMACHBIM JIJIsI
3JI0pPOBbSI U AKU3HU YesoBeka. OCyIECTBIAA IEATEIbHOCTD B IPYIIIE, B OATrpyNnax,
napax, oOyJaromuecs: ¢ HapyIleHUsIMU CcilyXa ydaTcsi 0eCKOH(MIUKTHBIM CIocobam
penieHus mpoOJIEeMHBIX CUTYyaIlui, CHOPHBIX BOMPOCOB, MPUHSATHUIO UHOTO MHEHUS,
YBaXEHUIO K TOYKE 3pEHHUSI IPYroro YesoBeKa.

Ha ypokax xumuu temaTuyeckas U TEpMUHOJIOTMYECKAs JIEKCUKA TTOJICKUT
1[eJICHANPABICHHONW OTPabOTKE B CTPYKTYpE CIOBOCOYETAHUUN U MPEIJIOKECHHM, a
TAaKKE€ CBA3AHHBIX BHICKA3BIBAHMIA, B T.4. B CBA3U ¢ (POPMYIUPOBKOI BBIBOIOB.

VY4eOHbll peaMeT « XUMUSD CTPOUTCS Ha OCHOBE KOMIUIEKCA TIPUHIIUIIOB.

Ilpunyun HayuHocmu OTHOCHTCS K YHCIy OCHOBOIIOJAarammux. B
COOTBETCTBUM C HHUM NPOUCXOJUT YCTAHOBJICHHE OIPENECIEHHOIO COOTHOLICHHUS
CONlepKaHUSI XUMHUYECKOM HAyKW M XUMHM KakK Y4yeOHOW JAMCIUIUIUHBI.
[IpenbsiBasiemblii B Xo0J€ 00pa3oBaTEbHO-KOPPEKIIMOHHOW padOoThl MaTepual
JOJKEH OBITh JOCTOBEPHBIM, PACIOaraTh MOJJUHHBIM HAYYHBIM OOBSICHEHUEM.
Yuutento cienyer obecnedyuTbh «TpaHCPOPMALIUIO» JOHAYYHBIX MpPEICTaBIICHUN
oOy4JaronInxcs ¢ HapyIlIeHUEM CiIyXa B Hay4YHbIE MTPEeICTaBIeHUs. B KOppEeKIIMOHHO-

! Ha ypokax mpoBoautcsi crienuaibHas paboTa HaJ NOHMMAaHMEM, NMPMMEHEHHEM B CAMOCTOATENLHOH pedn,
BOCTIPHSATHEM (CIYXO3PHTEIBHO M /MM Ha CIyX C y4E€TOM YPOBHS CIYyXOPEUYEBOTO Pa3sBUTHS OOYUAIOMIMXCS) U
JIOCTAaTOYHO BHATHBIM M €CTECTBEHHBIM BOCIIPOM3BEICHNEM TEMaTHIECKON M TEPMUHOIOTHYECKON JIEKCHKH, a TAKXKE
JIEKCHUKH 110 OPTaHMU3AIMH YIeOHOW MEATEILHOCTH 00yJaronuxcs Ha ypoke. YacTh TaHHOTO pedeBOro Marepuala,
YK€ 3HAKOMOTO OOY4YaroIMMcs, MOXET OTpadaThlBaThCcs Ha KOPPEKIIMOHHO-Pa3BUBAIOIMX Kypcax «Pa3Butne
BOCHPUSTHS U BOCIIPOM3BEICHHUS YCTHON peun NpU COBMECTHOM IUIAaHWPOBAHUH PaOOTHl YUHUTEIEM-IIPEAMETHUKOM
U yduTeneM-ae(eKToIOoroM (CypAOIeaaroroM), peaiM3yIomnM AaHHble Kypchl. Ha KOppeKInoHHO-pa3BUBAIOIINX
Kypcax y 00ydJaromuxcst 3aKperisiioTCsl YMEHUs BOCTIPHATHS (CIIyXO3pHTENIBHO M /WM Ha CIIyX ¢ Y4ETOM YPOBHS MX
CIIyXOpE4YeBOro pa3BUTHS) M JIOCTATOYHO BHATHOIO M E€CTECTBEHHOTO BOCIIPOM3BEIEHHS JAHHOTO PEYeBOTO
MaTepHana.
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oOpa3oBaTeILHOM TPOIECCEe HE JOMYCKAeTCS BYyJbrapusaius, dYpe3MepHas
YOPOUIEHHOCTh MaTepualia CO CChUIKOM Ha OCOOEHHOCTH OO0y4aroImuxcs,
OOyCJIOBJICHHbIE HApYIICHHEM CIlyXa. YUHUTENII0 XUMHUHU CIEIYyeT PYKOBOAMTH
MO3HABATENIbHON JICSITEIbHOCTHIO OOYYaloIIUXCs C HapylIeHUSIMUA Cilyxa B
COOTBETCTBUM  C  JIOCTWKEHHMSIMA  HAay4YHOM  TICHUXOJIOTMHM,  BKIIIOYas
cypaoncuxonoruto. Kpome TOro, B COOTBETCTBUM C YKAa3aHHBIM IPUHIIUIIOM
cienyer  oOecnedyuTh ~ CUCTEMHOE  M3JI0)KeHHEe  yuyeOHOro  maTepuarna.
CHUCcTEeMaTUYHOCTh UMEET HEMOCPEICTBEHHYIO CBSI3b C JIOTUKON caMOil XUMUYECKON
Hayku. KaXaplid dJeMEHT NpHoOpeTaeMoro 3HAHHUS CBS3BIBACTCS C WHBIMHU
AJIEMEHTaMH, TOCIEAYIOMNUE OMUPAIOTCS Ha MpeAbayme. JTO olecredynBaeT
BO3MOXXHOCTh OCYIIIECTBJISITh MOJATOTOBKY OOYYAIOIIUXCS C HAPYIICHUSIMU CITyXa K
OBJIAJICHUIO HOBBIMH 3JIEMEHTAMHU 3HAHUH, a TakKe 0OecTieunBaTh MPHOOPETCHHE
MPAKTUYECKUX YMEHUW W HABBIKOB, B TOM YHCJI€ HEOOXOIMWMBIX B MOBCEIHEBHOU
YKU3HEHHOU MPAKTHUKE.

Ilpunyun Odocmynnocmu onpenensercs o0bEMOM ydyeOHOTO MaTepuara,
pPEryJIMpOBAHUE KOTOPOTO OCYIIECTBISIETCSI B COOTBETCTBHM C BO3PACTHBIMU H
WHIUBUTyaIbHBIMA OCOOEHHOCTSIMU OOYYarOIIMXCSl ¢ HAPYIICHUSIMH CIIyXa, WX
crieruaibHbIMU 00pa30BaTeIbHBIMU TOTPeOHOCTIMU. C yu€TOM JaHHOTO MPUHITUIIA
JUISL YCTpaHEHUs] TPYAHOCTEW, BO3HUKAIOUUX Yy OOY4YalOMIMXCS TMPU OCBOCHUU
TEOPETUYECKOT0 MaTepurala, JOIMyCKaeTcs MOMYyJISIPHOE U3JI0KEHUE PSAIa CIIOKHBIX
BOIIPOCOB XMMUYECKOU HAYKH.

B nponecce 00yueHus XuMHUM MPEyCMATPUBACTCS CIICIOBAHUIO NPUHYUNY
obecneuenusi CO3HAMENbHOCMU U AKMUBHOCMU 3a CYET B3aUMHOW AESTEIbHOCTU
yuutenss W oOywarommxcs. Creayer o0eCmeuuTh OCO3HAHUE — KaXKIbIM
oOy4JaromumMcsl ¢ HapyIIEHUsIMU CJIyXa TOrO, U4TO 3a Kaxao0u (opMyIioi BeliecTBa
CKpbIBaeTCs 00JibIIasi UHPOpPMAIIUS OTHOCUTEIBLHO €T0 COCTaBa, CTPOCHHUS, CBOUCTB,;
3a KaXIbIM XUMUYECKMM YpPaBHEHUEM CTOUT PEaJbHbIA XUMHUUYECKHUU Ipouecc. B
CBs3M C (OpMaIbHBIM OCBOCHHMEM MPOTPAMMHOIO Marepuaiga 10 XUMUH,
HEJIOCTATKOM  3PUTEJIbHBIX MPEACTABICHU O BEIIECTBE, HSMU30JJUYECKUM
MPOBEJICHUEM pabOThl HAJl TEMAaTHYECKOH W TEPMHUHOJOTHYSCKOM JIEKCHUKON
y4eOHON NUCHUILTMHBI 00yYaroluecs C HAPYIICHUSIMU CllyXa MOTYT HEBEPHO
OCO3HaBaTh U «IIPUIYMBIBATh)» CBOMCTBA BeliecTB. Hanmpumep, cooOmaTk 0 TOM, 4TO
JUTUHN — NbETCA, TAJUTHI — royyOoii, cepa — cepasi, 0poM u 60p — Gap/I0BbIE U T.II.
NpoQUIIAKTUKA U YCTpaHEHHE OIMOOK TaKOro THMa MOXET ObITh oOecreueHa 3a
CYET CO3HATEILHOTO U MOTUBUPOBAHHOTO OCBOCHHUSI ITPOTPAMMHOTO MaTepuaia mo
xuMun. OJTHUM U3 BaXXHBIX (PAKTOPOB peaM3aliii yKa3aHHOTO IPUHIIUIIA SIBIISICTCS
obOecrieueHue mpoiiecca rnepexo/ia 3HaHu B yOSKICHH . DTO UTPAET BAXKHYIO POJIb
MIPU OCBOCHUU OCHOB XMMHU, UMEET CYIIECTBEHHOE 3HaUYCHUE ISl OPMUPOBAHUS
HAy4YHOTO MHPOBO33peHUsA. bnaromapsi OCBOEHHMIO MPOTPaMMHOIO MaTepuaia
oOydaromnrecs: ¢ HapyIIeHUsIMH CJIyXa JODKHBI 0CO3HATh, YTO YETIOBEKY JOCTYITHO
yIpaBJI€HUE XUMHUUYECKUMHU MPEBPAIICHUSIMU BEIIECTB, IPEABUICHUE PE3YIbTATOB
MPOBOJAMMBIX peakinii. Bce ncnonap3yembie HAa ypoKax BUIbI AESITEIbHOCTHU CIEIYET
OpraHW30BbIBaTH  TaKk  00pa3oM, YTOOBI  COACHCTBOBaTH  BOCIUTAHUIO
CaMOCTOSITENIbHOCTH, CTUMYJIMPOBAHHUIO MO3HABATEIHOW M PEUYEBOM aKTHUBHOCTHU
oOyJarommxcss C  HaApyHIeHHSIMH  ciIyxa. B Xxoae  IelieHanpaBlIeHHOM
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00pa30BaTeIbLHO-KOPPEKIIMOHHON padOThl 00ydYaromuecs IOJDKHBI OBJIA/IEBATh
CIIOCOOHOCTBIO OCO3HABATH I1CJIb, ONPEACIIATh 3aJ]a4l CBOCH JEATEILHOCTH U ITyTH
WX JIOCTHOKCHHUSI.

Ipunyun naznsionocmu B 00y4eHUN XUMHH HaXOJIUT BBIPAKCHHUE B CO3JITaHUHU
YCIIOBHM, COJICHCTBYIOIINX OBJIQJCHHIO OOYYAIOIIMMHKCS C HAPYIICHHSIMH ClIyXa
OTpEeICIEHHBIM 3aIlacoM 00pa30B XMMHUYECKUX 00BEKTOB. HarmsaHOCTh, SBISACH
HEOTHEMJIEMOH YEpPTOM HAyYHOTO IIO03HAHHUS, OCOOCHHO BakHAa B CHCTEME
00pa30BaTeIbLHO-KOPPEKIIMOHHON pabOThl C OOYYAOIIMMUCS C HAPYIICHUSIMU
ciryxa, JUISi KOTOPBIX 3PHUTEIBHBIM KaHal TMOJMy4YeHUs HWH(GOPMAIMH SBISICTCS
OCHOBHBIM. OHOBPEMEHHO C ATHUM HATJIHBIMH MOTYT OBITh HE BCE 3HAHUS, a
TOJIBKO UX OTEJIbHBIE KOMITOHEHTHI, KOTOPBIE CBSA3aHHBI C YYBCTBEHHBIM MTO3HAHUEM,
OoOyCJIOBIIEHBI TPOIECCOM CO3JaHHS OMPENCICHHBIX 00pa3oB. Opranmsys
peanu3ysi 00pa30BaTEIHHO-KOPPEKIIMOHHYIO paldOTy, yYUTEIh XHMHH JTOJDKEH
0OUBATHCSl TOTO, YTOOBI CO3/1aBacMble y OOyUYaIOIIMXCA C HAPYUICHUSMU CIyXa
npeacTaBieHuss W GopMHUpyeMble TMOHATHUS O0a3upOBAIMCH Ha BOCIPHUATHUSAX,
MOJIy4aeMbIX B XOJ€ HaAOJIIOJICHUs] BEIIECTB, XMMUYECKUX TPOIECCOB, M3YUYEHUE
KOTOPBIX MPEAYCMOTPEHO ITporpamMmoii. OCHOBY HarIsiIHOTO OOY4YEHUS] XUMUU Ha
stane ocBoeHuss OO0 COCTaBISAIOT CIACTYIONINE TTOJI0KEHUS:

— obecrieueHHe  HEMOCPEACTBEHHOTO  BOCIHPUSTHA  OOYy4YarOIIUMUCS
M3y4aeMbIX BEIECTB, XUMUYECKUX PEAKIINH, MPON3BOJCTBEHHBIX MPOIIECCOB;

— obecrieueHre BOCTIPUATHS OOYYAIOIIUMHUCS TI0JT PYKOBOJCTBOM YUUTEIISI
XUMUU HE CaMHX SBJICHUW, TEX WIA HWHBIX TPEAMETOB, a WX OOpa3HBIX W
CXeMaTU4YeCKuX n300pakeHuil (B Buje Tadmuil, cxem, portorpaduii, kapT, MOJEIIEH,
MakeToB M Jp.) W omnepupoBaHne wuMH. I[lpum BocmpusTHH O0OpasHBIX U
CXEMaTUYECKUX M300paKeHUM SIBJICHUMU, MPEIMETOB 00yYaromuecs: mpuoopeTaroT
MPEICTABIICHUS O HUX CO 3HAYMTEIBHBIM ydacTHeM BooOpakeHus. HarmsimHOCTh B
[EJIOM OTpakaeT OJ{HY M3 OCHOBHBIX JIMHUI Ipoliecca 00yUeHUs XUMUU B CUCTEME
00pa3oBaTeILHO-KOPPEKIIMOHHON pabOThI, ONIPEICIISICT OTHOIICHUE 00YUYarOITuXCs
C HAPYIICHUSIMU CITyXa K BOCIIPUHUMAEMbIM 00BEKTaM.

Ilpunyun obecneuenus cesa3u meopuu ¢ npakmuxou TPeOyeT peann3anuu
MOJINTEXHUYECKOTO T01X0/1a TIpu 00ydeHuu XuMun. O3HAKOMIJICHHE 00YYaIonXCs
C B&KHBIMHU TEXHOJIOTUYECKUMH TIPOLIECCaMU HY)KHO OCYIIECTBIISITh Ha 0a3e paHee
OCBOGHHOTO  TeopeTuyeckoro  martepuana.  Oco3HaHuE  OOYyYaIOIIUMUCS
CTEXHMOMETPUIECCKUX 3aKOHOB, YUEHHUS 00 DHEPreTHKE W KUHETUKE XUMHUYCCKUX
peakInii, OBIAJICHUE aeKBATHBIMH MPEACTABICHUAMHU O KaTaln3e U XUMHUCCKOM
paBHOBECHH OOCCIICUYMBAI0 BO3MOXKHOCTH  OCYIIECTBJISTH 3HAKOMCTBO  CO
cnenuukoi (HyHKIIMOHUPOBAHUS COBPEMEHHBIX IMPOMBIIUICHHBIX MPOW3BOICTB.
[IpakTHKO-OpHUEHTHPOBAHHBIN XapakTep OOYYCHHS XMMHH TIO3BOJISICT PACKPBITh
HAayYHBIC OCHOBBI CEIBCKOXO3SHCTBEHHOTO IPOM3BOJCTBA. BaXKHBIM Takke
SBJISIETCSI O3HAKOMJICHHWE OOYYaloImUXcs €O Crhenupukord mnpodecCuoHaIbHON
NESATEeTLHOCTH YUEHBIX, HHXCHEPOB B PA00YNX, KOTOPBIC 3aHSTHI KAK B XUMHUECKOU
MIPOMBITIUICHHOCTH, TaK M B CMEXHBIX OOJACTSAX MPOW3BOJACTBA, HAMPUMEpP, B
arpoTNpPOMBIIIEHHOM KOMIUIEKCe. B mpoliecce ypoKOB XUMHUU OOyYaroIuecs: C
HApYIIEHUSMH CITyXa JOJDKHBI OBJIAIETh YMEHUSMH, CBSI3aHHBIMU C MPOBEJCHUEM
MPOCTEHINIMX XUMHYECKHX onepanuid (HarpeBaHWe B IUIAMEHH CIIMPTOBKH,
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pacTBOpeHHe TBEPIABIX BEIIECTB, OTCTauBaHUe, (QUIBTPOBAHHE U Jp.); C
pacIO3HAaBaHMEM BEIIECTB HAa OCHOBE XAapaKTEpPHBIX JUIsI HHUX KayeCTBEHHBIX
pEeaKLMii; C IPUTOTOBICHUEM PACTBOPOB PA3IMYHON KOHUEHTpAauK U Ap. O1HO U3
BOKHBIX 3BCHBEB B pEAIU3ALHUUA CBA3M TEOPHUM C IPAKTHUKOM — pa3BUTHE Y
oOyJarolmxcs C HapyLIEHUSIMH CllyXa CIIOCOOHOCTH MPOU3BOJAUTH MPOCTEUIINE
XMUMHUYECKHE PACUETHI IO (POPMYyJIaM U YpPaBHEHUSAM XUMHUYECKHUX PEAKIIUM.

B cootBerctBUM ¢ npunyunom pazeusairoujeco o0oOyuenus. TpeOyercs
o0ecrieunBaTh CTAHOBJICHHE IIO3HABATENIBHBIX CIIOCOOHOCTEW OO0YyYaloUMXcs C
HapyLIEHUSIMU CJIyXa, YINPaBJIECHUE TEMIAMU U COJEPKAHHUEM HX XHUMHYECKOIrO
pPa3BUTHS 3a CYET COOTBETCTBYIOLIMX BO3AEHCTBUI U COOJIIOIEHU psiia yCIoBHid. B
YaCTHOCTH, CJIETyeT CTPOUTH MPOoLiecC 00yUEHHs] XUMHUH Ha TIOCHIBHOM YPOBHE IIPU
OJTHOBPEMEHHOM CTHUMYJIUPOBAHUHN MBICIUTEIBHOW AKTUBHOCTH OO0YYarOIIUXCH,
dbopMUpOBaHUN YMEHHUI OOBICHATH U MPOTHO3UPOBATh KOHKPETHBIE XUMHUYECKUE
(bakThl, 00yYEeHUH BBIIECICHUIO CYyTH TEOPETUUECKUX MOJIOKEHUH. B naHHOH cBA3M
CllelyeT Ha XMMUYECKOM Marepuasie o0ecrneunBaTh OBJIaJeHuE O0yUJaIoIUMUCS C
HapyLICHUAMU CiyXa HOpUéMaMH YMCTBEHHBIX JEHCTBUI: aOCTparupoBaHUEM,
cpaBHEHHEM, o0oOueHreM. JlaHHble NMpUEMBI NPEICTABISIIOT COOOW CPENCTBO
pa3BUTHSA M aKTUBM3AIMKM MO3HABATEJIbHOM JesTeNbHOCTH oOyuaromuxcs. Kpome
TOTO, K YUCIIy TAKUX CPEJICTB OTHOCSTCS BUBI JEATEIbHOCTH, CBSI3aHHBIE!

— C BBIIIOJIHEHUEM HH(POPMAIMOHHO-JIOTUYECKUX YIPAKHEHUN M pa3HbIX
BUJIOB CAMOCTOATEIIbHBIX padoT (C yUeOHMKOM, CIIPABOYHOM JINTEPATypOil);

— C PpEHIeHHWeM M COCTaBJIeHHEM 3a7ad (IpekIe BCEro, HMEIOIINX
IIPOU3BOJICTBEHHOE  COJEP)KAHME WM  TPEOYIOIIMX  HKCIEPUMEHTAIBHOIO
MOATBEPKACHUSA);

— C BBINOJHEHUEM ITPAKTUYECKUX U JIAOOPATOPHBIX padoT;

— € MOJrOTOBKOW JIOKJIAJ0B, pedepaTroB, ¢ OPOPMIECHUEM MaTepUaIoB
DKCKYPCHI;

— C U3TOTOBJICHUEM HATJISIHBIX TTOCOOUM, CTeH I0B, MPUOOPOB, MOJICTICH.

B uncne tunos 3agaHui IpeyCMaTpUBAECTCS BBICOKAN YIEJIbHBIN BEC TAKUX,
KOTOpbIE TPeOYIOT aKTUBHOTO HCIOJIb30BAHHUS CIIOBECHOM peyu.

Ipunyun desmenbHocmHo2o no0xooa OTpakaeT OCHOBHYIO HAIPaBJICHHOCTh
COBPEMEHHOW CUCTEMBbl 00pa30BaHMs OOYdYalOIIErocs ¢ HAPYLIEHHBIM CIyXOM, B
KOTOPOW JI€ATEIbHOCTh pacCMaTpUBAETCA Kak Ipouecc (HOpMHUPOBaHMS 3HAHUH,
YMEHUH U HaBBIKOB M KaK YCIOBHE, OOECHeuHnBarolee KOppeKIUOHHO-
Pa3BUBAIOILYIO0 HANpPaBJIEHHOCTh OOpa3zoBaTeiabHOro mnporecca. Ocoboe mMecTo B
peanu3alyMyd  JAaHHOTO  MPUHLMNA  OTBOAMUTCS  NPEAMETHO-NPAKTUUYECKOU
NeATEIbHOCTH, KOTOpasi pacCMaTpUBAeTCS Kak CPEACTBO  KOPPEKUUH U
KOMITEHCAIIMM BCEX CTOPOH MCHUXUKHU O0YYaIOIIErocsl C HApyIICHHBIM CITyXOM — B
COOTBETCTBUM C IICUXOJIOTUUECKOW TEOPUEH O JEATEIbHOCTHOM JIEeTepMUHALIUU
NICUXUKU.

Ilpunyun eouncmea oOyueHUsi Xumuu ¢ pazeumuem CJlOBECHOU pedu U
HepeuesvbiX NCUXu4yeckux npoyeccos OOYCIOBIEH CTPYKTYpOH HapyIICHHUS,
0COOBIMU 00pa30BaTEIbHBIMU TMOTPEOHOCTAMU OOYYAIOLIUXCS C HApPYyIICHUSIMU
ciryxa. B cooTBeTCTBHM C 3TUM B X0 YPOKOB TpeOyeTcs yAeIsiTh BHUMaHUE paboTe
HaJl XAMHWYECKOM TEPMHHOJIOTHEHN, pPaClIMpATh 3amac MOJEJIIEM W BapUaHTOB
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BBICKA3bIBaHUI, COOTBETCTBYIOIIUX COAEpX)aHUIO yueOHOro Kypca. OBnaneHue
CIIOBECHOM pPEYbI0 B XOAE YPOKOB XUMHUHU SBIISIETCS YCIOBUEM JAJbHEHILIETO
U3Y4YEHUS HTOW IUCLHUILIMHBI, a TAKXKE€ OCBOCHHs IIMPOKOTO KpPyra XMMHUYECKHUX
ITOHATHUH.

IlenenanpaBieHHas paboTa MO Pa3BUTHUIO CIOBECHOW peun (B yCTHOM U
NUCBbMEHHOU (popMax), B TOM UHCIE CIyXO3PUTEIBLHOTO BOCIPUATHUS YCTHOM peun,
PEYEBOro CiIyxa, IPOU3HOCUTENIBHON CTOPOHBI peuu (IIPEXIe BCET0, TEMaTUYECKON
Y TEPMUHOJIOTMYECKOMN JIEKCUKU YUEOHOW JUCIMIUIMHBI U JIEKCUKH 110 OPraHu3aluu
y4eOHON IEATENBHOCTH) IPEMYCMATPUBAECTCS Ha KaXKIOM YPOKE?,

B nmnponecce ypokoB xumuu TpeOyeTcss OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peuyu 00ecreurBaTh Pa3BUTHE Y 00YUAIOIIMXCS C HAPYLWIEHUSIMU CIIyXa
JPYTUX MCUXUYECKHUX MPOIECCOB. B yacTHOCTH, MpeycMaTpUBAETCS PYKOBOJICTBO
BHUMAaHHEM OOYyYaroIIMXCs Yepe3 MOCTAHOBKY M aHaJIu3 y4eOHBIX 3a/ad, a TaKkKe
COCPENOTOYEHUE M TONJEP)KAHME BHUMAHHA 32 CYET INPUBIICYEHUS CPEACTB
HaIJITHOCTH, TOCTYIIHBIX 10 CTPYKTYPE U COJAEPKAHUIO CIIOBECHBIX MHCTPYKIUH.
Pa3zButne mnamsatu oOecneuyMBaeTcs IOCPEICTBOM COCTAaBJICHUS CXEM, aHajIu3a
coJiepkaHusl Tabnui U Ap. Pa3BuTHE MBILUIEHUS U €r0 onepaluil 00ecrneynBaeTcs
32 CYET YCTAHOBJICHMS IIOCJIEAOBATEIBHOCTH BBIOJIHEHUS JEUCTBUM, MPUUMHHO-
CIIEJICTBEHHBIX CBs3el U Jip. B 00pa3zoBaTebHO-KOPPEKLIMOHHON paboTe clieayer
clieNaTh aKUEHT Ha Pa3BUTUU Yy 00YYarOIIUXCs CJIOBECHO-JIOTUYECKOTO MBILIUICHUS,
0€3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYyXIaTh, JeJIaTh BBIBOJIbI, OCYLIECTBIATh
BBIJIBIJKEHUE W TPOBEPKY TUIOTE3. B NaHHOW CBA3M NMPOrpPaMMHBIN MaTepral
JIOJDKEH M3J1araTtbCsl YYUTEIEM SCHO, MOCIEI0BATENbHO, C BKIOUYEHUEM CHCTEMBI
aprymeHToB. BaxkHast posib B pa3BUTUU y OOyHarOUIMXCsl ¢ HapyLIEHUSIMU CIIyXa
CJIOBECHO-JIOTHYECKOTO MBIIIJIEHUSI MPUHAMIECKUT OOCYKJICHUIO M BBIBEJICHHIO
dbopMya, MOJENMPOBAHUIO MPAKTHYECKUX 3aJady C MOMOUIpl0  (opmyd,
BBIIIOJIHEHUIO BBIYNCIEHUH U JIp.

B cootBerctBUM ¢ npuHyunom ummeHcugukayuu peuesoco O0OUeHUs
(KOMMYHUKaTUBHOCTH) TpeOyeTCs CO3aHNE Ha YPOKaX XMMHUU CUTyallui peyeBOro
obmenusi. [nst storo, kak u Ha 3Tane HOO, BakHO MpPaKTHUKOBATh pPa3IUYHBIC
dbopmbl pabOTHl OOyYalOIMIUXCS: IMapaMu, OpuragamMud M JAp., YTO TIO3BOJISET
OCYILIECTBISITh KOMMYHUKAaTUBHOCTh Yy4€OHOIO0 MaTepuaia U caMol OpraHu3aliu
paboThl HAa  YpPOKe,  aKTUBM3UPOBAaTh  TEPMUHOJIOTUYECKUH  CIIOBApb,
COBEPILIEHCTBOBATh Y OOYUYAIOMIMXCA C HAPYUIEHUSIMU CIyXa YMEHHS J10Ka3bIBaTh,
paccyxJath, (GOpMYyJIUPOBAaTh BBIBOJIbI, U3BJIEKATh U aHAIU3UPOBATh UH(OPMALUIO
XUMHUYECKOTO COJIep KaHUSI.

«XUMUS» OTHOCHUTCS K YUCITY Y4€OHBIX AUCIUIUIMH, MO KOTOPOW MOMKET
OCYUIECTBJISITHCS BBIOJHEHUE WTOTOBOM WHAMBUAYATbHON MPOEKTHOW padOTHI.
Bb16op Tembl MpoekTa OCYHIECTBISIETCS ¢ YYETOM JIMYHOCTHBIX MPEINOYTEHUN U
BO3MOXKHOCTEH Kax10ro 00yJaromerocs ¢ HapyIeHHbIM CiyXoM. OMBIT MPOEKTHON

2 PaboTa Mo pasBUTUIO BOCTIPUSTHS U BOCIIPOM3BEJIEHHS YCTHOW PEUM HE JOJDKHA HAPYIIATh €CTECTBEHHOTO XOJa
YpOKa, IPOBOJIUTCSL Ha 3Tarax 3aKpeluIeHus] ¥ IMOBTOPEHHs ydyeOHOTro Marepuaia; B XOJe YpoKa 00ecrednBaeTcs
KOHTPOJIb 32 IPOU3HOIICHUEM O0Yy4YaromuXxcs, MoOyx/IeHHe K BHATHOW M €CTECTBEHHOI peun C HCIOJIb30BaHHEM
NPUHATBIX METOAMYECKUX TPHEMOB pabOTHI, Ha KaX/IOM YPOKe IpeycMaTpuBaeTcst (poHeTHIECKas 3apsijika, KoTopas
npoBoAsATCs He Ooiee 3 -5 MUHYT.
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NeATEeTLHOCTH Oy/eT TOJIe3eH KaK B y4eOHOM MpoOIecCe, TaK U B COIMAIBHOU
MIPAKTHKE.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHONW pabOThl  MOTYT  OBITh
UCIIONIb30BaHbl U(POBBIE TEXHOJOTHH, K KOTOPBIM OTHOCIT HWH()OpPMAIMOHHO-
o0pa3oBaTeIbHBIC CpeIbl, AIIEKTPOHHBIN oOpa3oBaTenbHBId  pecypc,
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHBIC TEXHOJOTHH, D3JIEKTPOHHOE OOydeHHne ¢
TIOMOIIIBI0 MHTEPHETA U MYJIbTUMEIHA.

[IpeumymiecTBaMu ~ HUCHOJB30BaHUS ~ LUMPOBBIX  TEXHOJOTHUMN B
o0pa30oBaTeIbHO-PEAOMINTAIIMOHHOM  TIPOIECCe  SBJSIOTCS  JTOCTYITHOCTD,
BapUATUBHOCTh, HArJSAHOCTh OOyueHus, oOpaTHas CBSI3b  YUHMTENS C
00y4aloIUMUCS, TOCTPOCHUE MHIMBUIYaTbHOU TPAGKTOPHH U3YyUEHHUs Y4eOHOTO
MaTepuana, oOydeHHe C MPUMEHEHHEM HWHTEIUICKTYaJbHBIX CHCTEM MOJICPKKU
(s amanTanuy yueOHOTO MaTepuana K 0cCoObIM 00pa3oBaTeIbHBIM OTPEOHOCTSIM
oOyuatomuxcs). Opranuzanuss oOydyeHHs Ha OCHOBE LU(POBBIX TEXHOJIOTHI
MO3BOJISIET AKTUBU3UPOBATH KOMIICHCATOPHBIE MEXaHU3Mbl  OOyYarOIIMXCA,
OCYILECTBIATh  00pa30BaTE/IbHO-PEAOMIIMTAIIMOHHBIM ~ MpOIleCC HAa  OCHOBE
MOJINCEHCOPHOTO MOX0/a K MTPEOI0JICHUIO BTOPUYHBIX HAPYIIIEHUN B PA3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT MUCIOJIb30BAThCSl B PA3JIMYHBIX BapHaIUsaX: B
BU/JIC MYJBTUMEIUUHBIX TPE3CHTAlIUN, KaK yUeOHUK U padoyasi TeTpajib, B KaUeCTBE
CJIOBapsi WM CIPAaBOYHMKA C Y4YEOHBIMU BUACOPHIbBMAMH, KaK TPEHAXKEP IS
3aKpeIJICHHs] HOBBIX 3HAHWH WM B BUJIE MMPAKTUYECKOTO MOCOOUSI.

Nudopmarnmonno-oOpazoBaTeiabHas cpeaa o0pa3oBaTEILHOIO YUPEKIACHUS,
OpraHM30BaHHAasg C  HCIOJb30BaHUEM [HUQPPOBBIX  TEXHOJOTUH, JIOJDKHA
00ecIeynBaTh:

— nH(OPMALTMOHHO-METOINIECKYIO TTOIIEPIKKY 00pa30BaTeIbHOTO MpoIiecca
C y4€ToM 0coObIX 00pa30BaTEIbHBIX MOTPEOHOCTEN 00YUAIOIIMXCS ¢ HAPYILIEHUEM
ClIyXa;

— IUIaHUpOBaHUE O00pa30BaTEIBHOTO Ipollecca M €ro PecypcHOro
oOecrieueHus: B COOTBETCTBUHM € (he/ilepaIbHBIMU TPEOOBAHUSIMH OCHOBHOTO OOIIIETO
oOpa3oBaHus;

— MOHUTOPUHT M (DUKCAIMI0O XOJa U Pe3yJbTaTOB 00pa3oBaTEILHOTO
mpoiiecca JUIsl  OTCICKMBAHUS JUHAMUKA YCBOGHHS Y4eOHOro Marepuana
00y4aroLMMUCS C HapYLUICHUEM CITyXa;

— y4€T CaHMTAPHO-IMUAEMHUOJOTHUECKUX TpeOoBaHUN TMpH 00ydeHHU
IITIKOJTBHUKOB C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsSI (C HApPYIICHHSIMHU
cIyXa);

— COBPEMEHHBIE TIPOLICAYPhI CO3/IaHuUsI, TTOUCKA, cOopa, aHanu3a, 00padOTKH,
XpaHeHUs ¥ MPEeACTaBICHUs HHPOPMAITUH;

— JUCTAHIIMOHHOE B3aWMOJICHCTBHE BCEX YYAaCTHHUKOB 00pPa30BaTEIHHOTO
nporecca (oOy4arommxcss € HapylIeHHEeM CcllyXa, MX poJauTenel (3aKOHHBIX
MPEICTaBUTEINCH), TIEIarornuyeckux pabOTHUKOB, OPraHOB YIpaBieHUs B cdepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTu3aliy JUCTAaHIIMOHHOTO
oOpa3oBaHus.
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B pesynbrare ncnosnbp3oBaHus HUGPOBBIX TEXHOJOTHNA B 00pa30BaTEIbHOM
npoiiecce y oOydamlMXcs ¢ HapylleHHeM ciyxa (GOpMHUPYIOTCS YeThipe BUJA
M (POBOIM KOMIETEHTHOCTH:

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

KOMMYHUKAaTHBHAs (CIIOCOOHOCTH B3aMMO/IEHCTBOBATH MTOCPEICTBOM OJIOTOB,
GbopyMOB, 4aToOB H JIp.),

TeXHUYECKasi (CIOCOOHOCTh HCIOJIb30BAaTh TEXHUYECKHUE W IMPOTrPaMMHBIE
CpE/CTBA),

noTpeduTenbcKas (CrocoOHOCTh peaTh ¢ MOMOIIBI0 UPPOBBIX YCTPOHCTB
U MHTEpHETA pa3IuyHble 00pa3oBaTeIbHbIC 3a]aUH).

Lenv yuebHotl Oucyuniunsl 3aKIF0O9ACTCS B (QOPMUPOBAHUH Y 00YUIAIONTAXCS
C HApYyWICHHUSIMU CIyXa CHUCTEMbl XUMHUYECKHX 3HAHUUM KakK KOMIIOHEHTa
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa B E€JUHCTBE C Pa3BUTUEM COLMAIBHBIX
KOMITETEHLIUH, BKJIFOYAsL:

— (opMHUpOBaHME MHTEJUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBUSAM KU3HU;

— mpuoOIIeHHe O0ydYaromMxcs K CaMOCTOSATEIbHOM I103HAaBATEIbHOU
NESATEIbHOCTH, HAY4YHBIM METOJAM IO3HaHMs, (OPMHUPYIOLIUM MOTHBALUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— cojAelcTBHE NPUOOPETEHUIO OOYYaIONIMMUCS OIbITa Pa3HOOOpPa3HOU
JeATEIbHOCTH, IO3HAHMS M CAMOIIO3HAHMS, KIKOYEBBIX HAaBBIKOB (KJIFOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIs1 DPa3IU4HbIX BHJIOB
NeSTEIbHOCTH;

— (opMHpOBaHUE YMEHUIN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa Ha OCHOBAaHWHU 3HAHUI U OIBITA, TOJYYEHHBIX ITPU U3YYEHUH XUMUU;

— (opmMupoBaHHE TYMAaHMCTUYECKUX OTHOLICHHM, MOHMMAHHS LEHHOCTH
XUMHUYECKUX 3HAHUM U1 BIPaOOTKH SKOJIOTMUYECKHU 11€1€CO00pa3HOro MOBEACHUS
B OBITY M TPYNOBOM MAEATENBHOCTH B LEJISX COXPAHEHUS CBOEro 3J0pPOBbS U
OKpYKaroUEen MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIHUTAHMIO.

VY4eOnblil npeaMeT « XuMHUs» BXOJUT B TPeIMETHYI0 001acTh « EcTecTBEeHHO-
Hay4YHbIE IPEIMETHI» — HapsIAy ¢ PU3HKON 1 OUOJIOTHEN.

Ha n3yuenue xumun Ha KaxxJ1oM roay ooyuyenust Ha yposHe OOO BbiaensieTcs
o 2 yaca B Heieto (68 4acoB B rof).
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COJAEP/KAHUE OBYUYEHUS
8 KUIACC
(4-ii rox o6y4enus Ha yposne 000)3

Pa3nen «IlepBoHavaibHble XUMUYECKHE TOHSATUS»

[Ipeamer xumuu. Posib XuMuM B )KM3HU YelloBeKa. XUMHS 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 MOJEKYJbl. XUMHUYECKHE dJeMEHTbl. CHUMBOJBI XUMHYECKHX
aneMeHTOB. [IpocTbie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0Jsl XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Monb. MonsipHast Macca. B3aumMocBsI3p KoJIMuecTBa,
Macchl M 4YHCla CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rsl mo Qopmyrnam
XUMHUYECKUX COEAMHEHUN.

duznyeckre 1 XUMUYECKUE SBJICHUS. XUMUYECKash Peakius U e€ mpu3HaKu.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peaklnil (COeMHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, IpaBuiIamMu padoThl B J1a0OpaTOpuu U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM 00OPYAOBAHUEM, U3YYECHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJBI) U XMMHUYECKHX (TOPEHHE CBEYH, MPOKATMBAHHE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumMoieiicTBre xene3a ¢ pactBopom cosm meau (I1),
U3Y4YeHHUE CIOCOOOB pa3/ielieHHus CMecei (C MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BbIMIapUMBaHueE, AUCTUIUIALNS, XpoMaTorpadus), MIpoBeIeHUE OUNCTKU TOBAPEHHOMN
CONM, HaONIOJGHWE W  ONHMCAHWE  PE3yJbTaTOB  IPOBEACHUSA  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEPKHEBBIX ).

Pa3nen «BaxkHeiinue npeacTaBuTe M HEOPraHMYECKUX BelIECTB)

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucinopoa — 3jeMEHT U IpocToe
BemecTBo. Haxoknenuwe kucimopoga B TpupoAe, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl
MOJlydYeHHUsl KUCJIOopoJa B JIabopaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — aJIoTpoIiHas MOIU(pUKALINS KHUCIOPO/Ia.

3 Usyuenme Tematmueckoro paszena «lleproaudeckuii 3akoH u Ileproaudeckas cHCTEMa XMMHYECKHX JIIEMEHTOB
AU. MenneneeBa. CrpoeHue aromoB. XuMHYecKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE —PEAKIIUM
npeaycMaTpuBaeTcs Ha 5-oM roj o0yduenus Ha yposae OOO, 4To obecrieunBaeT BO3SMOKHOCTD YBEIIUYCHUS y4eOHOTO
BpEMEHM Ha U3YYE€HHE MaTepuaa 1o NpeCTaBICHHbIM TEMAaTUYECKUM pa3/ieiaM.
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TemnoBoii 3¢(deKkT XUMHUUECKON peaklinu, TePMOXUMHUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — snemeHT M mpocroe BemecTBOo. HaxoxaeHue Boaopoaa B
npupoze, Gu3nueckrue U XUMUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYUYEHUSI.
Kucnots! u conu.

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

@dusnyueckne CBOWCTBA BOAbL. Boma kak pactBopurenb. PacTBOpEL
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemmuennid. Oxcuanl. Kmaccudukamms
OKCHUJIOB:  cosieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Krnaccudukarsi OCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

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

Commn. Homenkmarypa cosneil. @u3n4eckue U XMMAYECKHUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHNS KUCIIOPO/Ia B BO3AYXE, OIYUYECHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIOJCHHE
B3aUMOJECUCTBUS BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
IpeKpanieHus ropeHus (rmoskapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TopeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom menu (1) (Bo3zmoxkHO
WCITI0JIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3II0OB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOJBI C MeETaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS
okcunia meau (II) ¢ pacTBOpoM cCepHON KUCIOTHI, KUCIOT ¢ METaUIAMH, PEaKIUi
HEUTpaIN3alUy, TOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxkHenme Ki1acchl HEOPraHMYECKUX COEAUHEHUI.
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9 KUIIACC
(5-i1 rox o0y4enust Ha yposue O00)*

IToBTOpEHME

Paznen «llepumogmueckuid 3axkoH u Ilepumogmueckass cucrema
xumun4yeckux 3jeMeHToB .M. MenaesneeBa. CTpoeHue aToMOB. XMMHYECKas
cBs3b. OKHCINTEIBHO-BOCCTAHOBUTEIbLHBIC PeaKIMU»

[lepBble MONBITKM KIAaCCU(UKALMU XUMHUYECKUX 3JeMEHTOB. [loHsATHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepnognueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX DJIEMEHTOB
HN.UM. MenneneeBa. KoporkomepuogHas ©  JAJIMHHONEPUOAHAS  (OPMBI
[lepnogmueckon cucteMsl xuMudeckux anemeHnToB .M. Menneneesa. [lepuons n
rpymmsl. PU3NYECKUN CMBICIT MTOPAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIII
DIIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
Ilepuomnyeckonn cucremsl .M. MeHnneneea. XapakTepUCTHKAa XUMHYECKOTO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme J1.11. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XMMHYECKUX 3IIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYIIaM U NEPUOJaM.

3nauenue [leprnonnueckoro 3akona u [leprnoanyeckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB JUIsl pa3BUTHUS HAayku W mnpaktuku. [[.M. MenneneeB — y4€HbIl H
rpakKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJdsipHass W HEMNOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKNX AIIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUSI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCRepuUMenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aHUMOJCICTBHUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIIOT M IIEJI0OYEH, IIPOBEIACHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKUUid
(ropeHue, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

MexnpeaMeTHbIe CBA3H

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHHM B & Kiacce
OCYUIECTBIISIETCS Yepe3 UCTOIb30BAHKE KaK OOIIHNX €CTECTBEHHOHAYYHBIX IMOHSATHUH,
TaK W TOHATUH, SBISAIONIMXCS CUCTEMHBIMH JUIS OTACJIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OOmre ecTeCTBEHHOHAYYHbIE MOHSATHUS: HAYYHBIM (DaKT, rUmnoresa, TEOpus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTb, HaOIO/ICHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

4 Uzyuenne Templ «OO0uIas XapakTEPUCTHKA XMMHUYECKMX 3JIEMEHTOB [VA-rpynnbl. VIJiepos v KpeMHHH M HX
COEJMHEHU», a TaKXKe€ TeMaTHYECKHX Pa3/enoB «MeTalibl U UX COeTUHEHUsN», «XUMHA U OKpYyKarollas cpena»
npepycMarpuBaercs Ha 6-oM ron 06ydeHus Ha ypoHe OOO, 4To 00ecreunBaeT BO3MOKHOCTD YBEITMUCHHUS y4eOHOTO
BPEMEHU Ha U3y4YEHUE MaTepHaia Mo NpeACTaBICHHBIM TEMaTHUYECKUM pa3jienaMm.
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®usuka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWI,
W30TOIIBI, PAaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/b!, CoHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
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
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAJIHS, KA U UX COCTMHEHUN
B COOTBETCTBHUM C TIIOJIOKEHUMEM DJJeMEHTOB B llepuonnueckon cucreme wu
CTPOECHHUEM UX aTOMOB.

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

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

Krnaccudukanys XuMU4ecKuxX peakiii o pa3inyHbIM NpU3HaKaMm (TI0 YUCITY
U COCTaBy YYAacCTBYIOLIMX B pEAKIMHM BEIIECTB, IO TEIUIOBOMY 3(deKrty, 1o
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMS.

[lonsiTue 0 ckopocTH XUMHUecKol peakuuu. [loHsTHe 00 0O0paTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTre€HHBIX U TeTepPOreHHBIX
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

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIIMA C  MCIOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopust AEKTPONUTUIECKON TUCCOUUALMHI. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C PAa3IMYHBIMU BHUIAMHU
xuMuueckoit cBsa3u. Crenenp auccornyanuu. CUIbHbIE U Ca0ble DJIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y cJIoBHs POTEKAHUSI peaKIiii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUM 00 2JICKTPOIUTHUUECCKOMN TUCCOIUAIUU.
KauecTtBeHHbIe peakunu Ha HOHBL. [IoHSATHE O THapPONIU3E COJIEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHHUE C MOJICJISIMU KPUCTAJUIMYECKUX PENIETOK HEOPTaHUYECKUX
BCIIECTB — METAJUIOB M HEMETauIoB (TpaduTa M aaMasa), CIOKHBIX BEIISCTB
(xJ1I0pHMIa HATPUsI ), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEAKIIUU OT
BO3JICHCTBUSI  pa3IMYHBIX  (DAKTOPOB, HCCIICIOBAHUE  DJICKTPOIPOBOIHOCTH
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pPacTBOPOB BEUIECTB, MTPOLIEcCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEICHUE OIBITOB, WILIHOCTPUPYIOLIMX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHuEe OcCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpeHue, peakiuu pas3sioKeHUs,
COCJIMHEHHUS), pACIlO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  [OMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTANIBHBIX 33]1a4.

Pazen «HeMeTa/uIbl M HX COeTUHEHUSD) °

OOmrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MMPUMeEpE XJIopa (B3auMOIEHCTBIE
C MeTajulaMM, HEeMeTaJlaMH, uienodamu). XsopoBojaopod. ConsHas KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOZOPOJA Ha OpraHU3M 4eJloBeKa. BakHelIne XJIOpHUIbl U UX HAXOXK/ICHHE B
IPUPOJE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBoaOpOJ, CTpOeHue, (PU3NUECKUE U
XUMH4eckue cBorcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nueckue 1 XUMHUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKIMH, JIEKAIIUe B OCHOBE
MPOMBIIUIEHHOTO CHOcO0a IMOIy4YeHUs: CEepHOM KucaoThl. [IpumeHeHue cepHoOi
KUCJIOThL. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklHs Ha CyJab(}arT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUM B NpUpoOJae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

O6mras xapakTtepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
duznyeckue U xuMuyeckue cBoiictsa. Kpyrosopor a3ora B nmpuposie. AMMHUax, ero
¢uznyecKkue u XMMHUYECKHUEe CBOMCTBA, NoJyyeHue U npuMeHnenue. Con aMMOHMS,
uX (pu3nyecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ ToJydyeHue, (PU3NYECKue U XUMUYECKUE
cBoMcTBa (0OIME KAk TMPEACTaBUTENS Kjacca KHUCIOT W crheruduueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl COeIMHEHHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHbBIE
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyUEHUE.
Hcnonp3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YIOOPESHHIA.

% TIposio/keHre U3yYeHUs MaTepHaia 10 JJAHHOMY Pa3Jlelly TIPeyCMaTPUBAETCS Ha 6-0OM Toly O0YYeHHs Ha YPOBHE
000.
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10 KITACC
(6-i1 rox 00yuenust Ha ypoae O0O0)

IToBTOpEHME

Pasznen «Hemeransbl M X cOeTUHEHU T

O6mas xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIC CTETICHU OKUCIIEHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUpoje, PU3NUECKUEe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepoga B mnpupoje. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3Mbl, [OJYy4YEHUE U
MpUMEHEHNE. DKOJIOTHYECKUEe TPOOJIeMbl, CBSI3aHHBIE ¢ OKcuaoMm yriepona (IV),
TUMOTE3a TJI00ATbHOrO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QexT. YronbHas
KUCTIOTa U e€ CcoNld, UX (PU3MYecCKue W XUMHUYECKHE CBOMCTBA, MOJyYyeHUE U
npuMmeHenne. KauecTBeHHass peakuus Ha KapOoHaTHOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHJICH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJAYKTHI WX TmepepaboTku (OE€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBoJiax — U X
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COEIMHEHU.

Kpemuuii, ero @usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npumeHenue. CoeMHEeHHs KpeMHHUs B mpupojie. O01ure npeacraBieHus 00 OKCcue
kpemHust (IV) u kpemHueBoit kucinote. CHIMKAThI, UX UCIOJIb30BAaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepuasbl: KepaMHKa, CTEKIIO,
EeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOTO  MCIMOJIb30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii sxcnepumenm:®

M3y4eHHE 00pa3loB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKalwmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TAJIOTEHOB M MX COEIWHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAJIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTEHHIOB), 03HAKOMIIEHHE C 00pa3iamMu
ceppl M €€ COEAUHEHUsIMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoLiecca 00YIIMBaHUs caxapa MoJl JeMCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3yYEeHUE XUMUUYECKIX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAaYE€CTBEHHON PEaKIMU Ha CyJb(}aT-uoOH U HAONI0IeHUE MTPU3HaKa e
NPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3MUECKMMU CBOWCTBaMM a3oTa, ¢ocdhopa U UxX
COEJIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHBIX yaoOpeHui, molydeHne, cooupanue, pacro3HaBaHUE U W3YUYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochart-noH W wU3yueHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aMMOJICHCTBHE

6 CBGHGHI/H{ O XUMHYCCKUX SKCHECPHUMCHTAX OTHOCATCA K pa3aACiy «Hemeraimiel 1 ux COCIUHCHMUS. Vuurens XuMuu
OpPraHnu3yeT SKCIIECPHUMCHTEI C y‘{éTOM nepepacrnpeaciicHud NporpaMMHOro Marepuala 1o rogam 06y‘l€HI/IH.
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KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXXHO UCIIOIb30BAaHUE
BUJIEOMATEPUATIOB), HM3Yy4YEHHE MOJIeJied KpPUCTAUIMUYECKUX pEeHIETOK anmasa,
rpadura, dymiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aACOPOLMH PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
MIPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
PEILICHUE SKCIEPUMEHTAIBHBIX 33/a4 MO0 TeMe «BaxkHelne HeMeTabl U UX
COCIMHECHUSD.

Paznen «MeTauibl 1 MX COCAUHEHM D)

OO6mr1ast XapaKTepruCTHKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
uX TnonoxeHus B llepuonudeckorl  cUCTEME  XMMHYECKHX  3JIEMEHTOB
J.W. Menpaeneena u ctpoeHust aroMoB. CTpoeHue MeTaJlioB. MeTtajuinueckas CBSI3b
U METAUIMYECKas] KPUCTAJUIMYECKas pemeETKa. DNEKTPOXUMUYECKUN Pl
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0mme
CrocOObl TONy4eHus: MeTayyioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MMPUMEHEHHUE B OBITY U IPOMBIIIUIEHHOCTH.

[Ilenounsle MeTaIUIbL: MMOJIOKEHUE B [lepuoguueckon cucteMe XUMUYECKUX
anemeHToB J[.MI. Menneneesa, CTpoeHHE MX aTOMOB, HaXxOXICHHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUJIPOKCUABI HATpuss W Kanuda. [IpuMeHeHwe mEenoYHbIX METALNIOB M UX
COCIMHEHNH.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajJbIMi: IIOJIOKCHHE B
[Tepronnueckoit cucreme xXuMuueckux 3neMeHToB [[.1. MenaeneeBa, CTpoeHHUE UX
aTOMOB, HaXOXJIeHUE B nipupojac. Ouszndeckre 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHemme coeuHeHNs KanbIns (OKCHI, TUAPOKCU/I, coJin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmroMuHUA: TosokeHue B [leproanueckoil cucteMe XuMUYECKUX AJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHUE aroMa, HaxOoxJAeHHE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxenue B Ilepuoguueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
JA.W. Menneneesa, CTpO€HHE aTOMa, HAxXOXKJIECHHWE B mpuponae. Pusnyeckue u
XUMHUYECKUEe CBOMCTRA xkene3a. OKCuIbl, TUIpOKCU bl u cosn xenesa (11) u xenesa
(1), ux coctaB, CBOWCTBA H MOJTyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0O0pa3llaMy METAUIOB M CIUIABOB, HUX (U3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KJIbI[USI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha NOHBI (MarHusl, KaJIbLIMs, allFOMUHUS, IMHKA, kene3a (1)
u xenesa (III), menu (II), HaOGmrOoeHWE W ONMMCAHUE IPOIECCOB OKpAIIMBAHUS
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IJJAMEHH HWOHAaMU HATpus, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIE0BaHKE aM()OTEPHBIX CBOMCTB THJIPOKCUIA aTIOMUHUS U
TUAPOKCUJIA 1IMHKA, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a7a4d Mo Teme «Baxkuewnime
METaJUIbl U KX COCAUHECHUS.

Paznen «Xumust 1 OKpy:KamOias cpeaar

BemectBa u matepuansl B MOBCEJIHEBHOM >KU3HU uenoBeka. bezomacHoe
UCII0JIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. [lepBas momomuib mpu
XUMHUUYECKUX 0KOraX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpeaesibHas JomycTuMast
KoHIeHTpaius BeiectB (nanee — [1JIK). Posib xuMuu B pelieHUH 3KOJIOrMYECKUX
npooIieM.

Xumuueckuii IKCnepumMenm:

M3y4eHHE 00pa3l0B MaTEpUaIOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbIC
MaTepHuabl).

MexknpeaMeTHbIE CBSA3H

Peann3zanust MeXnpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAy4YHBIN (pakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €AUHUIBI W3MEPEHHs, KOCMUUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, dKOoCHUCTEMa, MUHEPATbHBIC
yI0OpEHHS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

Pe3ynbraThl 00yueHus 1o y4eOHOMY MpeaMeTy « XUMHS» B OTHOIICHUN BCEX
MUKPOTPYII 00YYarONIuXCsl ¢ HApYIICHUSAMHU CIyXa OIEHUBAIOTCS MO OKOHYAHUU
OCHOBHOTO OOIIIET0 00pa30BaHMsI, HE COMOCTABISACH C PE3yIbTaTaMi HOPMAaTHBHO
Pa3BUBAIOIINXCS] CBEPCTHUKOB.

Jluynocmuvle pe3ynbmamol

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS IPOTrPAMMHOTO MaTeprasa Mo XMMUU Ha
ocaoBe AOIl OOO (Bapuant 2.2.2) AOCTUTAIOTCS B EAWHCTBE Yy4eOHOU U
BOCITUTATEIHLHOU JEATEIHPHOCTA B COOTBETCTBUM C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMU, TPUHSITHIMH B
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oOIIecTBEe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoOIleccam
CaMOIMO3HaHUs, CAMOBOCIIUTAHUSI U CaMOPa3BUTHUA, (HOPMHUPOBAHUS BHYTPEHHEM
MO3ULIUU JTJUYHOCTH.

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

1) maTpuoTUYECKOro BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIICHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HAydHOMY HACJICIUI0, TIOHMMAHWS 3HAYEHUS XUMUYECKONW HAyKW B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(pOpMAIHEH O
MEPEIOBBIX JOCTIKCHHMSIX W OTKPBITUSX MHPOBOH M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakJIaHCKOTO BOCITUTAHHUS

NPEICTAaBICHUS O COIMAJIbHBIX HOpPMaxX M TMpaBUJAX MEXIMYHOCTHBIX
OTHONIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIAEAOBATENIbCKOM, TBOPYECKOM U JIPYTUX  BHJAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOITIOMOIIIY B IIPOLIeCCEe TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OILICHUBATh
CBOE TIOBEJCHUE W TOCTYNKHA CBOMX TOBAPHUIICH C IMO3WIIMA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIEICTBUN MTOCTYIIKOB,;

3) LICHHOCTH HAyYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKHE MPEACTABICHHS O BEIIECTBE W XUMHYECKON pEaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, TPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS TMPUPOJIbI, B3aUMOCBS3AX YEIOBEKa C
MIPUPOJHOM CPEJIO, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HATIPABJICHHBIEC HA TMOJYyYE€HUE HOBBIX 3HAHHU IO
XUMUHU, HEOOXOJMMBbIE i OOBSICHEHUS HAOJIOMAEMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKUMH CpPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUI; UHTEpEC K 00YUECHHIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TMPOEKTHOW UM  HCCIEN0BATEIbCKON
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4YCHUS B
JIaJbHEHUIIIEM;

4) popmMupoBaHUS KyJIbTYPhI 310POBBS:

OCO3HAaHWE IIEHHOCTH >KM3HHU, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUNA WU
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONIEHUs TIPaBWJI OE30MacCHOCTH TPU  OOpaIIeHUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHON KU3HM,

5) Tpy1OBOTO BOCIIUTAHHSL:
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HMHTEPEC K MPAKTUIECKOMY U3YUeHHIO TTpodeccHii u Tpyaa pa3indHOTO poa,
YBaXEHUE K TPYAY U pe3ysbTaTaMm TPYI0BOM I€ITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUsT  NPEJMETHbIX 3HAHUM 1O  XMMHUM, OCO3HAHHBIA  BBIOOD
WHUBUYAJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa3oBaHus C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCuOHaTbHOM ASSTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3KOJIOTMYECKOr0 BOCIIUTAHUS: SKOJIOTHUECKH LIETIECO00pa3HOE OTHOILLIEHNE
K IPUPO/IE KaK ICTOYHUKY KMU3HU HA 3eMJie, OCHOBE €€ CYIIIeCTBOBaHUS, IOHUMAaHUE
HEHHOCTH 3/I0POBOTO U 0€30MacHOro o0pasza *KHU3HU, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (PU3UYECKOMY U TICHXWYECKOMY 30POBBIO, OCO3HAHUE IICHHOCTH
co0uroieHus npaBuil 0€30M1acHOTO MOBEJCHUS MpU paboTe C BEIIECTBAMU, a TAKKe
B CUTYalIUSIX, YIPOKAIOIINX 370POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHH, JJIs
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, /I TTOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell HUX pelIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATHUBHOM U COIMATILHOM MPAKTHKE.

Memanpeomemmuvie pe3ynvmamol

MeranpeaMeTHbIe pe3yJabTaThl BKJIIOYAIOT OCBOEHHBIE OOYYalOLIMMUCS C
HapylIeHUEM CIyXa MEXMOpeaMeTHbie TmoHITHS U YY][ (perynsTuBHbIC,
MO3HABATENIbHBIE, KOMMYHHKATHBHBIC), CIOCOOHOCTh WX HCIIOJIB30BAHUS B
y4eOHOHM, TO03HABATEIbLHOM W COLMAJIbHOM TPAKTUKE C YYETOM OCOOBIX
oOpa3oBaTEIbHBIX  MOTPEOHOCTEH;  CaMOCTOSITEILHOCTh  IUIAHUPOBAHUS U
OCYUIECTBJIEHUS y4eOHOM EeATETbHOCTH U OpraHu3alui yueOHOT0 COTPYIHUYECTBA
C TeJlaroraMu M CBEPCTHUKAMU; MOCTPOCHUE WHIUBHUAYyaTbHOU 00pa3oBaTeIbHOM
TPAEKTOPHH C yUETOM 00pa30BaTEIbHBIX MOTPEOHOCTEN KaXA0T0 00YUaIOIIEerocs 1
JOTIOJTHUTEIBHBIX COMATHUECKUX 3a00JI€BaHUM ISl YACTU O0YYAFOIITNXCS.

Ilo3naBaTesibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eilicTBUS

ba3zoevie nozuueckue oeiicmeus:

— YMEHHE HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TPU OCBOCHHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUM (BBIAETSATH UX XapaKTEpHbIC
MIPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSATHSIMH), UCIIOJIB30BATh
MOHATUS  JIIT  OOBSICHEHUS OTACHBbHBIX (AKTOB W  SBJACHUH; BBIOWpATh
(caMOCTOSATEIBHO WM C MTOMOILBIO YUUTENS/IPYTUX YYaCTHUKOB 00pa30BaTelIbHO-
KOPPEKIIMOHHOTO TIPOIlecca) OCHOBAHMS W KPUTEPUHM Uil  KiacCU(pUKAIUU
XUMUYECKAX BEMICCTB W XUMHUYCCKUX PEAKIUH; yCTaHaBIMBATh MPUIHMHHO-
CIICJICTBEHHBIC CBSI3M MEXJIY OOBEKTaMH W3YyYECHHS; CTPOUTH JIOTHYECKHUE
paccyxjeHus (MHIyKTUBHBIE, JEIyKTUBHBIC, MO aHAJIOTHH); JEJaTh BBIBOIBI U
3aKJTFOYCHMUS;

— yMEHHE TPHUMEHSATh B MPOIECCE TMO3HAHUS TMOHATUS (MPEIMETHBIC H
MeTaIpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ dJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHUE
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XUMHYECKON peaKIMy — MpU PelIeHuH y4eOHO-TI03HAaBATEeIbHBIX 3a7a4; ¢ YUYETOM
TUX MOJIENBbHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIECTB U XMMUUYECKUX PEaAKIUi;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYMS B M3YYaEMBIX MPOIECCaX U SIBICHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUMiA; BEIOMPATH CIIOCOO pelieHus
y4eOHOM 3a/1auu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILICHNUs, BRIOUpATh Haubosiee
MOJIXOJSIINMA ¢ y4ETOM CaMOCTOSATEIBHO BBIICTICHHBIX UITH 33JaHHBIX KPUTEPUEB).
bazoevie uccneoosamenvckue oeiicmeusn:

— YMEHHE UCMOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAaHMsI, & TAKXKE B KAUE€CTBE OCHOBBI /I (HOPMHUPOBAHHSI TUTIOTE3bI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

— TpUOOpETEeHNE OIbITa MO TUIAHUPOBAHMIO, OPTaHU3ALUUA U MPOBEICHUIO
YUEHHYECKUX DSKCIEPUMEHTOB: yMEHHE HaONIoAaTh 3a XOJOM IpoIlecca,
IPOrHO3UPOBATh €ro pe3ynbTar, (popMyJIUpoBaTh OOOOIIEHHS U BBIBOJABI 10
pe3ysibTaTaM MpPOBEAEHHOIO OIbITa, HCCIEJOBAHMS, C ONOPON Ha 3aJlaHHBIHI
IUTaH/aJTOPUTM COCTABIIATh OTUYET O MPOAEIaHHON padoTe.

Pabomoit c ungpopmayueii:

— YMEHUE BbIOMpaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATH (CAMOCTOATEIBHO
WINA C MOMOILBIO YUUTEISA/IPYTUX YyYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO
npoliecca) HHPOPMaMIO pa3IMYHbIX BUAOB U (JOPM MPEICTABICHHUS, TOTYyYaEMYIO
U3 Ppa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JHTEpaTypa XHUMHUYECKOTO
COJIepKaHus, CIpaBOYHbIE MOCOOMS, pecypchl IHTepHeTa); KpUTUIECKH OIICHUBATh
POTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

— YMEHHE MPUMEHATH Pa3InYHbIe METO/BI U 3aIPOCHI IPU TIOMCKE U 0TOOpE
UHPOpPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPECIEHHOTO TUIIA; MPUOOPETEHUE ONbITA B
o0nacTi  MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOW aKTHUBHOI'O UCIIOJIb30BAHHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM;
yMEHUE BBIOMpaTh ONTUMAIbHYIO (opMy mpeacraBieHus uHOpPMAIUU U
WUTIOCTPUPOBATh peEIlaeMble 3a/ladydl  HECJIOXHBIMU CXEMaMH, JuarpaMMaMi,
apyrumu hopmMamu rpaduku 1 ©X KOMOWHAIIUSAMY,

— YMEHHE HCIOJIb30BaTh W aHAJIM3UpPOBaTh B IIpoliecce ydeOHOU H
MCCJIEI0BATENBCKON JeATEIbHOCTH MH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe JeHCTBUS:

— yMEHHUE 3a/aBaTh BOIpPOCHl (B XOA€ AHAIOra W/WIM AUCKYCCHUHU) IO
CYILLIECTBY 00CYX)IaeMOil TeMbI, (POPMYIUPOBATH CBOU MPEMTIOKEHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEITIOKEHHOM 3a/1a4H;

— TpuoOpeTeHHe OmbITa MpPe3eHTAlMU  PEe3yJIbTaTOB  BBINOJIHEHUS
XUMHUYECKOTO IKCIepuMeHTa (J1abopaTopHOTO OIbITa, JIA0OpaTOpHOW PabOTHI 1O
UCCJIEJOBAaHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU TO3HABATEIbHOMN U
UCCIIEIOBATENbCKON JIESITENbHOCTH MpPH PEHIeHUH BO3HMUKAIOMIMX MpoOsieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYXAeHUsI, 0OMEH
MHEHHUSMH, «MO3TOBBIE IITYpMb», KOOpPAMHAIIMS COBMECTHBIX JEHCTBUI,
OTIpEJICICHUE KPUTEPUEB T10 OLICHKE KaueCTBa BBHITTOJIHEHHON PabOThI U . ).

PeryisiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUA:

— YMEHHUE OMNpEAeNATh MM ACSITeNIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBAaTh M MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIESITEIBHOCTD,
BBIOMpaTh HanboJee 3pheKTUBHBIC CTIOCOOBI peIIeHUs YUeOHBIX U MO3HABATEIIbHBIX
3a]a4, COCTaBISITH/KOPPEKTUPOBATh MPEAJIOKEHHBIA aIrOPUTM JACUCTBUNA TIpU
BBIMIOJTHEHUH 33JaHUil ¢ y4€TOM TMOJyYeHHUsT HOBBIX 3HAHUUW 00 H3y4aeMbIX
O0BEKTaX — BEIIECTBAX M PEAKIHMIX; OLEHUBATH COOTBETCTBUE IMOJYUYEHHOTO
pe3yJibTaTa 3asBJICHHON LIENIH;

— YMEHHME HCHOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, MpEIjaracMble B
YCJIOBUHM 33/IaHUMN.

IIpeomemnvbie pezyvmamol

B cocraBe mnpenMeTHBIX pe3yJbTATOB [0 OCBOEHUIO 00S3aTEIBHOTO
cCoJlepKaHMsl, YCTAHOBJICHHOTO J@HHOW pabouell TPOrpaMMoid, BBIICISIOT
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHHS, YMEHHUS U CIIOCOOBI JIEUCTBUA,
cnenuuyeckre Mg MpeIMETHON o0siacth «XUMUS», BUIBI JACSITEIBHOCTU 10
MOJIYYEHHUIO HOBOT'O 3HAHMUSI, €T0 MHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHIO
B Pa3UYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

8 KUIIACC

[IpeameTHble  pe3yibTaTbl  OCBOEHHUS  00S3aTE€IBHOTO  MPEIAMETHOIO
COJIep)KaHMs, YCTAHOBJIEHHOIO JIaHHOM pabodyeil Mporpammoil, OTpaKkaroT
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS C HAPYIICHUSIMU CITyXa CJICAYIOIMMNX YMEHHUI:

1) packpbIiBaTh CMBICI OCHOBHBIX XMMHWYECKHUX TMOHSTUM: aTOM, MOJIEKYJa,
XUMUYECKUNA DBJIEMEHT, IMPOCTOE BEIECTBO, CJOKHOE BEIIECTBO, CMECh,
BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAsE Macca, KOJHWYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasl JIOJSl XUMHYECKOIO 3JIEMEHTa B
COCIMHEHUU, MOJIAPHBIN 00BbEM, OKCHI, KUCIOTA, OCHOBAHUE, COJIb, XUMHUYECKas
peakiusi, MaccoBasi 0Jis BEIIECTBA B paCTBOPE;

2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1)
Y IPUMEHSITh 3TH OHATHUSA MPU ONMCAHUY BEUIECTB U MX MPEBPAILCHUI;

3) uCHoJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJiCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

4) onpenensATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX;

5) KJIaccUPUIMPOBATh XUMUYECKHUE JIEMEHThI; HEOPTaHUYECKUE BELIECTBA;
XUMHYECKHE PEaKIuu (B paMKax H3y4eHHOTO0);

6) xapakTepu3zoBaTh (ONMUCHIBaTh) OOIME XMMHUYECKHUE CBONCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TMOJATBEpXKAas ONHCAHUE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

/) MPOrHO3UPOBATH CBOICTBA BEUIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOTO
COCTaBa; BO3MOXHOCTH NPOTEKAHUSI XUMHYECKUX MPEBPALICHUN B pPa3IUYHBIX
YCIIOBUSIX;
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8) BBIUMCIISATH OTHOCUTEILHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MACChI BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COEAMHEHHS; MAacCOBYIO
JIOJIEO BEILIECTBA B PACTBOPE;

9) mpUMEHATh OCHOBHBIC OTEPAIIMK MBICIIUTCIILHON JIEATCIILHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIUIO0, KIIACCU(DHUKAINIO, BBISIBIICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JIJIsI U3YUYEHHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peakiMii; eCTECTBEHHO-HAYyYHbIE METOJbl MO3HAaHUS — HaOJI0JIeHUe, U3MEpPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

10) cnemoBaTh TpaBWIIAM  IOJIB30BAaHUS XMUMHYECKOW TOCYIOH U
7a00paTOPHBIM O00OPYAOBaHUEM, a TAK)KE MPaBHJIaM OOpalIEeHUsI C BELIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OMBITOB IO TOJYYEHHID U COOMpPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOpOAA H
KHCJIOPO/ia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM J1oJei
PacTBOPEHHOTO BELIECTBA; TUIAHUPOBATH U MTPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEJIIOYENM M KHUCIOT C MOMOIIBI) HHAUKATOPOB
(;makmyc, henondTarent, METUIOPAHXK U Jp.).

9 KUIACC

[IpeameTHbie  pe3yibTaThl  OCBOEHHUS  00S3aTEIBLHOTO  MPEIAMETHOIO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW palodyeil MporpamMMmoil, OTpaKkaroT
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIUXCS C HAPYIICHUSIMU CITyXa CIEAYIONUX YMEHUM:

1) packpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATUA: CMECh (OJIHOPOIHAS
U HEOJHOPOJIHAA), AIIEKTPOOTPULIATENLHOCTh, CTENEHb OKHCIEHUS, XHUMHYECKas
peakuus, XUMUYECKUWA 3JIEMEHT, aTOM, MOJIEKyJa, KilacCU(pUKaLMs peaKkiuil:
peaklMu COEAVHEHUS, PEaKIUU PpA3JI0KEHUS, PEAKUUU 3aMEILICHUs, peaKUuuu
oOME€Ha, 9K30- M 3HJIOTEPMHUYECKHE PEAKIUU; TEIIOBOU 3PPEKT peakiuu; sSapo
aToMa, 3JIEKTPOHHBIN CJION aTomMa, aTOMHAasi OpOUTalb, pauyCc aToOMa, XUMHUYECKasl
CBSI3b, MOJISIPHAS. U HETOJSIpHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSA3b, UOH, KATHOH,
aHUOH, PACTBOp, MOH, KaTHOH, AaHHMOH, IPOCTOE BELIECTBO, CJIOYKHOE BEIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKHUCICHHUS, XUMHUYECKas
peakiusi, MOJb, MOJISIPHBIH OOBEM, PACTBOP; IJICKTPOIHUTHI, HEIICKTPOIUTHI,
IEKTPOJIUTHUYECKAsT JUCCOIMAIIMS, PEaKIM HOHHOTO OOMEHa, KaTaiu3aTop,
XUMHUYECKOE PaBHOBECHE, 0OpaTUMble U HEOOpaTHUMBIC PEAKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKIMU, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, aJIOTPOIUs, aM(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJIEHTHa,
MOHHAs!, METAJNTNYECKas ), CKOPOCTb XUMUYECKOHN peaKInu;

2) WITIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHYECKUX MOHATUH (CM. 1. 1)
U TIPUMEHSTH ATH TIOHATHUS MPU OMMCAHUH BEIIECTB U UX MPEBPAIICHU;

3) HCHONB30BATH XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBJICHUS (HOpPMYT
BEUIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

4) ompenensTh CTENEeHb OKUCICHHS JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX;
MPUHAJICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHHH 1Mo Ghopmysiam;
BHJI XUMHUYECKOU CBS3U (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSIX;

5) packpsiBaThb cMbici Ilepuonuueckoro 3akona J[.M. Menaeneena:
JIEMOHCTPUPOBATHh TOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX
AJIEMEHTOB OT MX NOJIOKEeHUsS B lleproauueckoil cucreme; 3aKOHOB COXPAHEHMS
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Macchl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYE€HHS,
3aKOHa ABOrajpo; OMNHUChIBATh M  XapakTEpPU30BaTh TaOJWYHYIO (opmy
[lepuonueckoit CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3iMyaTh MOHITHUS «TJIaBHAS
noarpynmna (A-rpymnmna)» u «mnodounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIINEe
NEpPUOJIbl; COOTHOCUTH  OOO3HAYEHUs, KOTOpbIE HMMEITCS B TabiuIie
«Ilepuoanueckass cucrema xumudeckux osnemeHtoB .M. MengeneeBa» c
YHUCJIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB
U 3apsj siapa, oOllee YUCIOo AJIEKTPOHOB U pacIpeeieHue UX MO AJIEKTPOHHBIM
CIIOSIM);

6) KIaccu(pUIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HCOPTAHNYECKUE BEIIECTBA;
XUMHUUYECKHE PeaKinu (B paMKax U3y4eHHOTO);

7) XapakTepu3oBaTh (OMHUCHIBaTH) O0MME W CHEUPUICCKAEC XUMHUICCKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPK/as ONKHCAHUE MPUMEpPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINN;

8) mpOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXHOCTH MPOTEKAHHSI XUMHYECKHX IPEBPAICHUN B Pa3IUUYHBIX
YCIOBUSIX;

9) COCTaBJATH ypaBHCHHS OJICKTPOJUTHYCCKON JIMCCOIMAIIUN KHUCIIOT,
HIeJI0YEH U COJIeH; MOJTHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIiii HOHHOTO OOMEHa;
YpPaBHEHUSI PEaKUUi, IMOJATBEPKIAIOIMINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U
MEK]Ty BEIIECTBAMU Pa3JIMUHBIX KJIACCOB;

10) packpbIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIUN
MOCPEJCTBOM COCTABJICHUSI JIEKTPOHHOTO OaiaHCa ATUX PEAKIINIA;

11) BBIYUCHATH OTHOCUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MAacChl
BEILIECTB; MAacCOBYIO JIOJIIO XUMHUYECKOTO dJEMEHTa MO (opMysie COETUHEHUS;
MacCOBYIO JIOJIIO BEILECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPaBHEHUIO
XAMHUYECKON PEaKIINH;

12) cnemoBaTh TpaBWIaM TOJB30BAHUS XUMHUYECKOW TIOCYJION W
7a00paTOpHBIM 000PYyIOBaHUEM, a TaK)Ke MpaBUjIaM OOpaIlleHHs C BEIISCTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA);

13) mpoBOAWTL pEAKIMM, IMOJATBEPKIAIOIINE KauyeCTBEHHBIM COCTaB
pPa3TUYHBIX BEHIECTB (B paMKaxX U3y4YE€HHOTO);

14) npUMEHSATh OCHOBHBIC OTIEPAIIUN MBICIIUTEIBHON IEITeIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000I1IeHNEe, CUCTEeMAaTU3AIINIO0, KJIaCCU(UKAIUIO, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSA3EH — JIJIs1 U3YUYEHUs] CBOMCTB BEIIECTB U XMMUYECKHUX
peaKIuii; eCTeCTBEHHO-HAYyUYHbIC METOJIbl MO3HAHUS — HaOJI0JICHHE, U3MEPEHHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).

10 KJIACC

[IpeameTHbie  pe3yibTaThl  OCBOEHUS  00S3aTEIBLHOTO  MPEAMETHOTO
collepKaHMs, YCTAHOBJIECHHOTO JIaHHOW pabodeil mporpaMMoM, OTpakaroT
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCS C HAPYIICHUSIMHU CTyXa CJICAYIONUX YMECHUIA:

1) packpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHSTUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJIEHTHOCTb,
XUMUYECKas PEaKius, XUMHUYECKas CBs3b, PACTBOP, PEaKIMd HMOHHOTO OOMEHa,
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altoTponus, aM(OTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, WOHHA,
MeTajuInyecKas), KpUCTaUIMYecKas pemerka, KOppo3usi METAJIOB, CILIABHI;
CKOPOCTh XMMHUYECKOW peakluu, npeaenbHo nomyctumast koHueHntpamus (I11K)
BEILIECTBA;

2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. 1. 1)
Y TIPUMEHSTh 3TH NOHATHUSA IPU ONMCAHUY BEUIECTB U MX MPEBPAILCHHUI;

3) uCHoJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJieHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

4) onipeAensiTh BaJICHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX AJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTABA; MPUHAJJICHKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COeMHEHUH 0 (hopMysIaM; BUL XUMHUECKOU CBSI3U (KOBAJICHTHAS, HIOHHAS,
METAJJIMYECKasi) B HEOPTaHMYECKUX COCIMHEHUSIX; 3apsi]i MOHA MO XUMHYECKOU
dbopmyIie; xapakTep Cpe/ibl B BOJHBIX paCTBOPaX HEOPTAaHUICCKUX COCTMHCHHM, THI
KPUCTALUTNYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

5) packpeiBaTh cmbich Ilepuogmdeckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB: pPa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymma)» u «rnobounas noarpynmna (b-rpynna)y», mansie u
OOJbIIME  TEPHOJIbI; COOTHOCUTH  O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
MEPUOJIMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll sJipa, OOIlee YHUCIO BJEKTPOHOB U
pacripeielieHUue X 0 3JIEKTPOHHBIM CII0SIM); OOBSICHSATH OOIIIME 3aKOHOMEPHOCTHU B
M3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B Ipejenax MajbIX IEPUOIOB U
TJIABHBIX MOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

6) ki1accuUIMPOBaTh XUMUYECKUE AJIIEMEHTHI; HEOPTAHUYECKUE BEIIECTBA;
XUMHUUYECKHE peakIuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TerioBoMy dG(exTy, M0 H3MEHEHUIO CTENEeHEeW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

7) xapakTtepu3oBaTh (OMHUCHIBaTH) OOIIME W CHEU(UUECKHE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIIOHBIX BEUIECTB, MOJTBEPKIas OMNHUCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

8) cOCTaBIsATH YpaBHEHHUS PEAKIUH, MOATBEPKIAIOIMIUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

9) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHWS;
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B Pa3IUYHBIX YCIOBUSX;

10) BBIYUCHATH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
BEILIECTB; MAacCCOBYIO JIOJIIO XMMHUUYECKOTO 3JIEeMEHTa 1Mo (opmyjie COCIUHEHUS;
MacCOBYIO JIOJIIO BEIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPaBHEHUIO
XAMHUYECKOU PEAKIINH;

11) cnemoBaTh TMpaBWIaM  TOJIG30BAHUS XMMHUYECKOW IMOCYIOH U
Ja060paTOpHBIM 00OpPYAOBAaHUEM, a TAK)KE MPaBUJIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (YIJIEKUCIIOTO rasa);

12) mnpoBOAWTH peakIuy, MOATBEPKIAIONINEC KAa4eCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUAOPOMHUI-, HOIU-,
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KapOoHat-, pocdar-, cunmKaT-, CyabhaT-, TUIAPOKCUI-MOHBI, KATHOHBl AMMOHUS U
MOHBI M3YYEHHBIX METAJUIOB, TNPUCYTCTBYIOIIME B BOJIHBIX pPacTBOpax
HEOPraHMYEeCKUX BEIIECTB;

13) npuMeHSTh OCHOBHBIE OTIEPAIIMU MBICIUTEIBHOU AEATEIHbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTH3alliiO, BBISBICHHUE NPUYHHHO-
CIICZICTBEHHBIX CBSI3€H — JJISl N3YYEHHUS! CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINUM;
€CTeCTBEHHO-HAyUYHble = METOJIbl  TO3HAaHUS — HaOJIoleHUe, H3MepeHHe,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN).

C ydyerom mudQepeHIIPOBAHHOTO XapaKkTepa TPeOOBAaHUH K TUIAHUPYEMbIM
o0pa3oBaTeNLHBIM pPE3yJIbTaTaM TEKYIIas W MPOMEXKYTOYHAS aTTECTAIlUs TI0
y4eOHOMY TpeaMeTy «XUMUsD) MPOBOJUTCS C HCIOJIb30BAaHUEM pa3padOTaHHBIX
NIeIarOroM KOHTPOJIBHO-H3MEPUTEIBHBIX MATEPUAIIOB.

Bxitouenne 00y4aromuxcst BO BHEITHHE MPOLIEAYPHI OIICHKH JIOCTHKCHHUH 110
npeaMeTy « XuMUs», B TOM YUCIIe BCEPOCCUICKHE TPOBEPOYHbIE pabOTHI U IpYTHE
N0JJOOHBIE MEPOIIPHUSTHUS, IIPOBOAUTCS TOJIBKO C XKEJIAHUS CaMUX OOYYaIOLIHXCS C
HaApYLIICHUSIMH CITyXa U MX POAUTEINeH (3aKOHHBIX MPEICTaBUTENICH).

[To pe3ynbTaraM NPOMEKYTOUHOW OIICHKH OBJAJEHHS COJAEpKaHUEM
yuyeOHOTO TmpeaMmeTa «XUMUS» TNPUHUMACTCS pelIleHHe O COXpPaHCHWH,
KOPPEKTHPOBKE  TOCTABIEHHBIX  3adad, OOCYXJEHHUS  Ha  ICUXOJIOTO-
NeIarOTMYECKOM ~ KOHCHWIMyMe (y4eOHO-METOIMYEeCKOM COBETe W/HWIK  Jp.)
00pa3oBaTeNbHOW OpPraHMU3AlMU C IIETBI0 BBISIBICHUS TPUYHH U COTJIACOBAHHUS
IUIaHA COBMECTHBIX JICWCTBUH I€Jaroru4eckoro KOJUICKTHBA, OpraHU3aliy
B3aUMOJICHCTBHS C POJUTEISIMU/3aKOHHBIMU MPEICTABUTEISIMU 00YJarOIIETOCS.
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TEMATUYECKOE 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 ¢
HapyLIEHUSAMH CIIyXa, UX JOCTHKEHUSMU B OBJIQJIEHUU NPEIMETHBIMU pe3ysbTaTaMH. Takike JOIyCKAeTCsl HCIOJb30BAHHE
PE3epPBHOTO BPEMEHHU JIJIs1 OPTaHU3allK TOBTOPEHMsI/0000IIeHHUS U3YYEeHHOT'O TPOrPaMMHOT0 MaTepHaia.

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

Tembl (TeMaTHYECKHE

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH

yejoBeKa» (6 1)

CMECH.
CriocoOb1  pasznmenenHusi cmecedd. Du3MuUecKkue U
XUMHYeckue siBieHusa. [lpusHaku u  ycioBus
MPOTEKAHUS XUMHUCCKUX PEaKIIHH.

3HAKOMCTBO C MpaBUIaMH O€30MaCHOCTH U TpUEMaMu
paboThl B XUMUYECKOH J1abopaTopHH.
JleMoHCTpanuu

1. JTabopaTtopHoe 000opyaOBaHHE.

2. PaznuyHble BUABI XUMUYECKOU MOCY/IBI.

3. O0pa3s1bl BEIECTB.

4. CnocoObl pazneneHus cmeceil (dunbrpoBaHue,
BBIMIApUBaHUE, TUCTUILIALNSA, XpoMaTorpadus).
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Jlabopamopnvle onvimuol:

Onucanue (buzmyecKkux CBOWCTB
Paznienenue cMecH ¢ MOMOIIBIO MarHUTA.
Ilpakxmuueckue pabomol:

BEIIECTB.

0JI0KN/MOLYJIN)
Paznen «IlepBoHavajibHbIe XUMHYECKHE TOHATHS (24 1)
Tema  «Xumus  — | [Ipeamer xumuu. Ponb XUMHHM B KWM3HHM 4eJOBEKa. | B meuenue  yueOnoco  200a: TIOHUMarb, TPUMEHSATH B
BasKHAasi o0Js1acTh | XUMHS B CUCTEME HaYK. CaMOCTOSITEJIbHON peu, BOCIPUHUMATH (CIIYXO3pUTENIBbHO W/WUJIH Ha
€CTeCTBO3ZHAHMS u | MeTo/1bl MO3HAHUS B XUMUMU. CIIyX ¢ Y4€TOM YPOBHSI CIyXOPEUEBOTO PA3BHTUS OOYUYAIOIIUXCS) U
NMPaKTHYECKOi Tena u BemecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. | JOCTATOYHO BHATHO U €CTECTBEHHO BOCIPOU3BOAUTH TEMATUUYECKYIO
AesiTeJIbHOCTH ArperatHoe COCTOsTHUE BEIIeCTB. YUCThIE BEIIECTBA U | U TEPMUHOJIOTHYECKYIO JICKCHUKY, a TAK)KE JIGKCHKY IO OpraHU3aIiu

yueOHOM JesATeNbHOCTH. BBIMOMHATE (OHETHUYECKYIO 3apsKy.
Hcmons30Barhk AaKTWILHYIO (YCTHO-AAKTWILHYIO) (pOpMY CIIOBECHOM
pedr B Ka4eCTBE BCIIOMOTaTeIbHOTO CPECTBA OOIICHUSI.

I1o okonuanuu kasxcooi yuebHot yemsepmu.: BOCHPUHUMATD Ha CITyX
U BOCIIPOM3BOJIUTH TEMATHUYECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY
y4eOHOW JUCIUTUINHBI, & TAKXKEe JISKCUKY 110 OpraHU3aIui yaeOHOU
JESITEIIbHOCTH.

e Vcrosib30Bath B CTPYKTYPE BBHICKA3BIBAHUH M3ydaeMbIC TOHSITHS.
e Coo0miaTh 0 poJii XUMHUHU B IPUPO/IE U )KU3HU YETIOBEKA, O €€ CBSI3U
C IpyTUMU HAyKaMH.

e Paznuuath uucThIC
HEOJIHOPO/HBIE CMECH.
e PazimuaTh pU3NYIECKUE M XUMUIECKHEC SBIICHUS.

e OmpeiensaTh NPU3HAKK XUMHYECCKHX PEAKIMH W YCIOBHS WX
MIPOTEKAHUS.

BeOIECTBAa UM CMCCHU; OAOHOPOJHBIC U




28

No 1. TlpaBwma paboTel B jJabopaTopuu U TPHUEMBI
oOpartieHus ¢ 1abopaTopHbIM 000PYAOBAHUEM.

No 2. Pasnmenenue cmeceld (Ha NpuUMepe OYHMCTKH
IIOBapEHHO coMH).

e CnenoBarh MpaBWiiaM TOJIB30BAHUS XUMHUYECKOW TMOCYAOM H
J1a00paTOPHBIM O0OPYAOBAaHHEM, a TAKXKE IMpaBUIaM OOpAICHUS C
XMMHYECKMMH BELIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO
BBITIOJIHCHHUIO TTPAKTUYECKHUX PaboT.

e [lTanupoBaTh ¥ IPOBOJUTH XHMHYECKUH OKCIEPUMEHT 11O
W3YYEHUIO U OMHUCAHUIO0 (PU3UYECKHUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aeleHusi CMECEN BEILIECTB.

e llcionb30BaTh NMPHU BBHIMOJTHEHUU YYCOHBIX 3a/IaHUIA U B TIPOIIECCE
HCCIICIOBATEIbCKOM eI TEIILHOCTH Hay4YHO-TIOMYJIAPHYIO
JIUTEPATYPy XUMHUYECKOI'O COAEPKaHUsA, CIPABOYHbIC MAaTECpPUAIIBI,
pecypcbl UnTepHera.

e BricTtpanBath OTBEeTHl (YCTHO/YCTHO-JIAKTHIIBHO, NMHUCHBMEHHO) C
OTopoil Ha MHQPOPMALUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3bIBAHWW M3YYEHHBIA IOHATUMHBIN
anrapar Kypca XUMUH.

Tema «BemecrBa u
XHMHYeCKHe
peakuumn» (18 1)

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. 3HAKU
(CUMBOJIBI) XUMHYECKHX 3JeMeHTOB. IIlpocTeie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass  Qpopmyna.  BanentHocTh  aToMoOB
XUMHYECKHX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTAaBa
BEIIECTB. OTHOcuTEnbHAsT ~ aTOMHas  Macca.

OTtHocHuTeIbHAS MOJICKYJIIpHasA Macca. MaccoBas
J0JI1 XUMHYCCKOT'O 3JIEMEHTA B COCAUHCHUU.
du3nyeckrue U XUMHUYECKUE SIBICHMS.

Xumnueckass peakuus. [lpusHakm u ycnoBus
IPOTEKaHUs XUMHYECKUX peakuuii. XHUMHUYECKHE
YpaBHEHUS.

Tumbl  XMMHYECKMX  peakiuuil  (coeluHeHHus,

pa3NoXKeHMs, 3aMeleHus1, 0OMEHa).

3aKOH COXpaHEHUs1 MacChl BEIIECTB.

M.B. JIOMOHOCOB — Y4E€HBIN-IHIUKIONEAUCT.
JleMoHCTpanun

e [IpuMeHATh €CTEeCTBEHHO-HAY4HbI€ METOJbl IMO3HAaHUS (B T.4.
HaOJroIeHue, MOJEIUPOBAHUE, HKCIEPUMEHT) UM  OCHOBHBIE
ornepanuu MBICITUTEIbHOMN JEeSITeIbHOCTU (cpaBHeHue,
KJaccu(uKanus) Ui M3y4eHHs! BELECTB U XUMUYECKUX PEaKIUH.

e PackpbIBaTh CMBICT U3Y4aE€MbIX MOHSATUN U 3aKOHOB U MPUMEHSATh
9TH MOHATHUS NPU ONMCAHNUU CBOMCTB BEILIECTB U X MPEBPALLICHUIA.

e PaznuuaTth (u3nyeckue U XUMHUYECKHE SIBIECHUS, OOBICHATh UX
CYLIHOCTb C TOYKH 3pEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e OmnpenensaTh NpPU3HAKKM XUMHUYECKUX PpEaKLUd, YCIOBHS HX
IIPOTEKAHUS.

e OOBACHATh CYIIHOCTb (PU3MYECKUX W XHUMUYECKUX SIBJICHHH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUS.

e KnaccuunupoBaTb XUMHUYECKHUE peakUH (110 YUCIY M COCTaBy
pearupyromux 1 00pa3yIoIuXcs BELIECTB).

e CocTaBisaTh (GopMysibl OWHAPHBIX BEHIECTB IO BAJICHTHOCTU H
OTIPEeINIATh BaJICHTHOCTh MO (hOpMyJiaM BEUIECTB.

e PaccraBisaTh K09 (QUIIMEHTHI B yPABHEHUSAX XUMHUUECKUX PEaKIUi.
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dwusndeckue sBICHUS (pacTUpaHUE caxapa B CTYIIKE,
KHUIICHNE Y KOHJICHCAIUS BOJIBI U T.JI.).

XuMHUYECKUe SBJICHUS (TOPEHUE CBEUH, PA3JIOKCHHE
caxapa, B3aUMOJCHCTBHE CEpHOW KHCIOTBI C
XJIOpuIoM Oapusi, pasnokenue ruapokcuaa meau (1),
B3aMMO/JICHCTBUE XKEJIE3a C CEPO, B3aUMOJICUCTBUE
xenesa ¢ pactBopom conu meau (11).

OMBIT, WILTIOCTPUPYIOIINN 3aKOH COXPAHEHUS MACCHI.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Jlabopamopnvle onvimuol:

[Mpumepbl pusnueckux siBJIeHU# (TUIaBJICHHUE BOCKA,
TastHUE JIbJ1A).

[Ipumepsl XMMHYECKHX SBJICHHH (TpOKaJIMBaHHUE
MEJIHOW IPOBOJIOKH, B3aUMOAECHCTBUE Mela C
KHCIIOTOM ).

Mojenu aTOMOB M MOJIEKYI.

Buvrtuucnenusn

— OTHOCHUTEIIBHOM MOJIEKYJIIPHOM MAacChl BEILIECTB;
— MAaccoBOM JIOJIM XMMHYECKOTO JJIEMEHTa 10
dbopmysie COeTMHEHUS.

e CnenoBarh MpaBWiiaM TOJIB30BAHUS XUMHUYECKOW TMOCYAOM H
J1a00paTOPHBIM O0OPYAOBAaHHEM, a TAKXKE IMpaBUIaM OOpAICHUS C
B€IECCTBAMM B COOTBECTCTBHU C I/IHCprKL[I/ISIMI/I II0 BBIIIOJIHCHUIO
J1a00paTOPHBIX XUMHYECKHUX OIBITOB.

e Vcrionp30BaTh MpH BBHITOJHEHUN YU4EOHBIX 33/IaHUI U B IpoLecce
HCCIIEN0BATEILCKOM IEATEIbHOCTH.

Pa3nen «BaxHeiilme npeacTaBuTe/In HEOPraHNYeCKUX BemecTBy (36 1)

Tema «Bo3ayx.
Kucnopon. Ilonsitme
00 oxcugax» (6 1)

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucnopon —
DJIEMEHT M MPOCTOE BewecTBO. O30H — aJlIOTPOIHAA
Moupukamnus kuciaoponaa. Haxoxaenue kucinopoja B
npupojie, (QU3MUECKHe W XUMHYECKHEe CBOMCTBa
(peakuuu OKHCIICHUS, TOpEHHE). VYenosus
BO3HUKHOBEHUS M IpeKkpaieHus ropenus. Ilonsarue
00 okcuaax.

Crioco0bl MoJy4YeHus: KUCIOpoAa B J1a0OpaTopuu U
MMPOMBIINIJICHHOCTH.

ITpumenenne kucnopona. KpyroBopor kuciopona B
pUpOJIE.

e PackppIBaTh CMBICIT HW3YyYaeMbIX TIOHATHH W TPHUMEHSATh OTH
MOHATHS NPU ONMCAHUU CBOMCTB BEIIECTB U UX MPEBPAIICHUH.

e XapakTepu3oBaTh (ONUCHIBaTh) COCTaB BO3AyXa, (hU3HUECKUE U
XUMHYECKHE CBOMICTBa KHCIOpPOJA, CIOCOOBI €ro IOJy4eHHUs,
pUMEHEHHE U 3HaUCHHE B TIPUPOJIE U J)KU3HU YeIOBEKa.

e CpaBHHMBATh PEAKIIUU TOPEHHSI U MEJIJICHHOTO OKHCIICHHSL.

e Cobuparp mpuOOpbI JUIsl MOJYYEHUs KHCI0pOo/a (BBITECHEHUEM
BOJIBI U BO3/IyXQ).

e Pacrio3HaBaTh OMBITHBIM MYTEM KHCIOPOA.
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TennoBoii 3GHEKT XUMUUECKON PEaKIuH, TIOHITHE O

TEPMOXUMHUYECKOM yYpaBHEHUU, 9K30- u
SH/I0TEPMHUECKUX PEAKLIUAX.

TormBo (He(Th, yroib U METaH).

3arpsi3HeHue BO3/yXa, CIOCO0BI ero

NpeOTBpALCHNS. Y CHIICHHE TAPHUKOBOTO P deKTa,
pa3pylIeHUEe 030HOBOT'O CIIOS.

JleMoHCTpaLuu

B3aumopeiicteue ¢ocdopa, ceppl H Keaeza C
KHCIIOPOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOOTTBITOB).

OmnpeneneHne conepkanus KHCIOPOIa B BO3IyXE.
OmLITHI, JEMOHCTPHUPYIOIINE YCIOBUS

BO3HUKHOBEHHUSI U MPEKPALIECHUS TOPEHUS.
JlaGopaTopHble U MpaKkTH4YecKHe padoThl
Jlabopamopmuwiii onvim:

O3znakomiieHre ¢ 00pa3liaMu OKCHJIOB.
Ilpakxmuueckas paboma:

Ne 3. [lonydenue u coOupanue KUCIOpoaa, U3yUCHHE
€ro CBOMCTB.

Buvituucnenusn

— MOJIEKYJSIpHOM Macchl KHCIOpoJa MU O030HAa Ha
OCHOBaHUHU aTOMHOM MAaCChl XMMHUYECKOT'0 3JIEMEHTA.

e licrionp30BaTh XUMHYECKYIO CHUMBOJIMKY JUII  COCTaBJICHUSA
(GhopMyJ1 BEIIECTB, MOJICKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX PEAKIIHMA
C Y4aCTHEM KHUCIIOPOJa.

e OOBSACHATh CYIIHOCTh JKOJOTHYECKHUX NPOOJIEM, CBSI3aHHBIX C
3arpsA3HEHUEM BO3yXa.

e CrnenoBarh mpaBujaM Oe30MacHOM paboThl B JTAOOpATOpUU TIPH
WCIIOIB30BAaHUM XUMUYECKOW TOCYJIbl M OOOpYAOBaHUS, a TaKkKe
mpaBmiIaM o0palleHus C TOPIOYUMHU BEIIECTBAMH B OBITY.

e [[nanupoBaTh W OCYIIECTBIATh Ha MPAKTUKE XUMHYECKUE
AKCIICPUMEHTHI, MPOBOJUTH HAOJIOACHHS, JCJIaThb BBIBOJBI 10
pe3yJibTaTaM SKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOW paboTe B IpymIIe.

e lcronb30BaTh MpyY BBIMOJIHEHUN YY€OHBIX 3a/IaHUN U B MIPOLIECCE
HCCIIeIOBATEIbCKOM JIeSITEIILHOCTH Hay4HO-TIOMYJISIPHYIO
JIUTEPATYPy XUMHYECKOIO COAEpKaHUsA, CIPABOYHbIC MaTE€pPUAIIbI,
pecypcbl UnTepHera.

e BricTpanBath OTBETHl (YCTHO/YCTHO-IAKTHIIBHO, NMHUCHBMEHHO) C
OTopoil Ha MHQPOPMALUIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3bIBAHWM M3YUYEHHBIA NMOHATHUIUHBIN
anrmapar Kypca XUMUH.

Tema «Boaopon.
ITonsiTHe 0 KHCJOTAX U
coasix» (6 u)

Bomopoax — »neMeHT W IPOCTOE  BEILIECTBO.
Haxoxnenue B mpupoje, pu3ndecKkue 1 XMMHUECKHe
cBoiicTBa (Ha  mpuMepe  B3aUMOJCHCTBUS ¢
HEMETaJIaMH M OKCHJIaMU METaJJIOB), IPUMEHEHHE,
CIOCOOBI TTOJTYUYEHHUSI.

IToHsTHE O KHCIIOTAX U COJISIX.

JleMoOHCTpaL U

[Tomryuenue, cobupanue 1 pacrio3HaBaHUE BOJIOPO/IA.
I'openne Bogopona.

Bsaumoneiicteue Bomopoaa ¢ okcuaom meau (I1).

° PaCKpI)IBaTB CMBICJI H3YYa€MbIX HOHATHU U IMPUMCHATL OTHU
IMOHATHA ITPHU OITMCAHHUN CBOMCTB BCIIICCTB U UX HpeBpaHIeHPIfI.

e XapakTepu3oBaTh (ONMUCHIBATh) (UINYECKUE U XUMUYECKUE
CBOICTBA BOJIOPOA, CIIOCOOBI €T0 MOIydeHHs, TPUMEHEHHE.

e Cobupath npudOp 1Isl MOTyYEHUs BOJOPOIA.

e Mcronb30BaTh XUMHYECKYIO CHUMBOJHUKY JJisi COCTaBJICHHS
(dbopMyI BelIeCTB, MOJIEKYISIPHBIX YPABHEHUH XUMUUECKUX PEAKITUT
C yJ4acTHeM BOJIOpOJIa.
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JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Jlabopamopmuwiii onvim:
BzaumoneiictBue KHUCJIOT C
Ilpakxmuueckas paboma:

No 4. Tlonyuenue u coOupaHue BOJOPOJIA, U3YUCHUE
€ro CBOMCTB.

Buvluucnenusn

— MOJIEKYJISIPHOM Macchl BEIIECTBA HAa OCHOBAaHUU
ATOMHOM MacChl XUMUYECKUX JJIEMEHTOB.

METaJlJIaMH.

e CrnenoBarh TpaBujaM 0Oe€30MacHON pabOThI B JTAOOpAaTOpUM TIPHU
UCIIOJIb30BaHUU XUMHUYECKOW IMOCYIbl U OOOpYyIOBaHUS, a TaKKe
npaBuiIaM oOpaleHNs ¢ TOPIOYMMHU BEIIECTBAMH B OBITY.

e [[manupoBaTh M OCYHIECTBJIATH Ha NPAKTHKE XUMUYECKUE
OKCIEPUMEHTHI, MPOBOJIUTH HAONIONEHHS, JeNaTh BBIBOJBI 10
pe3ysbTaTaM 3KCIepUMEHTA.

e Y4acTBOBaTh B COBMECTHOI paboTe B Tpymme.

Tema
«Kogn4yecTBeHHEBIE

OTHOILICHUA B XUMHUHN»
(5w

KosmmuectBo BemecrBa. Moab. ModsipHas Macca.
3akon ABoragpo. MosnspHslii 00bEM ra3oB. Pacuérsl
110 XUMAYECKUM YPaBHEHUSIM.

JdeMoHcTpanus

OOpa3ibl  BEHIECTB  KOJUYECTBOM | MOJb.
Bvtuucnenua

— 00béMa, KoNHMUYeCTBAa BEIIECTBA Ta3a IO €ro

M3BECTHOMY KOJHMUYECTBY BEIIECTBA WIH 00BEMY;
— 00BEMOB Ta30B 0 YPaBHEHUIO PEaKIMH Ha OCHOBE
3aKOHa 00BEMHBIX OTHOILIEHUH Ta30B.

e PacKkpbIBaTh CMBICI H3Y4Ya€MbIX [OHSATUHA W NPHUMEHATH 3TH
MOHATHS, a TAKXKE M3YYEHHbIC 3aKOHBl M TEOPUU JUISl PELICHUS
pacu€THBIX 3a/1a4.

e BEIYUCIATh MOJSIPHYIO MAacCy BEIIECTB; KOJMYECTBO BELIECTBA,
00BEM raza, Maccy BeIECTBa.

e [IpoBOAUTh pacu€Tbl MO YPABHEHUSIM XUMHUYECKUX PEaAKLUM:
KOJIMYECTBA, 00BEMA, MACChI BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB WM MPOIYKTOB PEaKIUu.

¢ BricTtpanBath OTBETHl (YCTHO/YCTHO-JIAKTHIIBHO, NMHUCHBMEHHO) C
OTIOpoil Ha MHQPOPMALUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3BbIBAHWM M3YUYEHHBIA NMOHATHUIUHBIN
anrmapar Kypca XMMUH.

Tema «Boaa.
PacrBopbl. IlonsiTHe
00 ocHoBanusix» (6 1)

®uznyeckue CBOMCTBA BOJbl. AHAIU3 U CHHTE3 —
METO/Ibl U3YUYEHUS COCTaBA BOJBI.

XUMHUYECKHE CBOMCTBA BOABI (PEAKIIMU C METalIaMH,
OKCHJIaMU METAJUIOB U HEMETAJIJIOB).

CocraB ocHoBaHui. [ToHsiTHE 00 MHAUKATOPAX.

Bopna kak pactBoputens. PactBopsl. PactBopuMocTs
BEILECTB B BOJIE.

HaCI)IIIleHHI)Ie u HCHACBIIIICHHBIC
MaccoBas 1014 BEIIECTBA B PACTBOPE.
Ponbs pacTBOpOB B NpHposne W B KM3HU 4YEJIOBEKA.
KpyroBopot Bozabl B Ipupo/IE.

pacTBOPBI.

e PackppiBaTh CMBICT H3y4Ya€MbIX IMOHATUA M NTPUMEHATH I3TH
MOHSATHUS [IPU ONMKMCAHUY CBOMCTB BEUIECTB U UX MPEBPALICHUH.

e XapakTepu3oBaTh GU3HUECKHE U XUMUYECKHE CBOIMCTBA BOJIbI, €€
POJIb KaK PaCTBOPUTEIIS B MPUPOJIHBIX MPOIECCaX.

e CoCTaBJISATh YPABHEHHS] XMMHUUECKUX PEAKINI C yH4aCTUEM BOJBI.
e OOBSACHATH CYIIHOCTh JKOJOTHYECKUX TPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM TPUPOJHBIX BOJ, CIIOCOOBI OYHUCTKH BOJBI OT
MpUMecei, MepbI IO OXPAaHE BOJI OT 3arpsi3HEHUS.

e [[lanupoBaTh W OCYIIECTBIATH HA TPAKTUKE XUMUUYECKHE
OKCIIEPUMEHTHI, MPOBOJUTH HAONIOACHHS, JeJIaThb BBIBOJBI 10
pe3ynbTaTam dKCIEPUMEHTA.
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3arpsi3HeHUE OPHUPOJHBIX BOJ. OXpaHa U OYHMCTKA
[IPUPOJHBIX BOJ.

JeMmoHCcTpauMu

DJIEKTPOIN3 BOJIbI; CUHTE3 BOJIbI; B3aHMMOJICHCTBUE
Boael ¢ wmetasmamu  (Na, Ca)  (BO3MOXKHO
MCII0JIb30BAHUE BUJIEOMATEPHAIIOB).

PactBOpenue BEILIECTB c Pa3IMYHOMN
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KHUCIOT W IIEJIOYEH C
IMOMOLIBIO UHJUKATOPOB.

JlaGopaTopHble U NpaKkTH4YecKne padoThl
Ilpakxmuueckas paboma:

No 5. IlpuroTtoBieHue pacTBOPOB C OMPEACIEHHOMN
MAaCCOBOM J10JIEl PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenusn

— € HCHOJIb30BAHUEM TOHATHUS
BEILIECTBA B PACTBOPEY.

«maccosass J0JIdA

e CrnenoBarh mpaBujaM Oe€30MacHON paboThl B JaOOpATOpUU TIPH
WCIIONIb30BAaHUM XMUMHUYECKOW TIMOCyabl HW  00OpymoBaHus. 6
[IpoBOAUTH BBIYMCIICHUS C TPUMEHEHUEM TOHITHUS «MACcCOBasi 101
BEIIIECTBA B pPACTBOPE.

e Vcrosb30BaTh MpU BBIOJIHEHUH YY€OHBIX 3a/IaHUN U B MIPOIIECCE
HCCIIeIOBATEIbCKOM eI TEeIILHOCTH Hay4YHO-TIOMYJIAPHYIO
JUTEPaATypy XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE MaTEpHabl,
pecypcol MaTepHera.

¢ BricTtpauBath OTBETHl (YCTHO/YCTHO-AAKTHIIBHO, MHUCHMEHHO) C
OTopoil Ha MHPOPMALIUIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3bIBAHWW M3YUYEHHBIA IOHATUMUHBIN
anmapar Kypca XuMUuH.

Tema «OcHOBHBIE
KJIACChI
HEOPraHM4YeCcKMX

coequnenuii» (13 )

Knaccugukaius HeOpraHn4ecKux CoOeTMHEHHN.
Oxkcunel:  cocrtaB, kiaccupukanus (OCHOBHBIE,
KHCIIOTHBIE, aMdoTepHbIe, Hecoieo0pasyroime),
HOMEHKJIaTypa (MEeXIyHapoIHasl U TPUBUATIBHAS).
[Tonydyenne W XHMHUYECKHE CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB.

OcHoBaHuUs: cOCTaB, Kilaccu(uUKaIus, HOMEHKIAaTypa
(MexnyHapoJqHass M TpUBMAJbHALA), (U3UUECKUE U
XUMHYECKHE CBOICTBA, CIIOCOOBI MMOIYUYEHHUS.
Kucnoter: cocrtaB, kmaccuduxaiysi, HOMEHKIATYpa,

du3nUecKkue W XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTYyYEHHUS.

P akTHBHOCTH METAIJIOB.

Comu (cpennue): HOMEHKJIATypa, CIIOCOOBI

MOJYyYEHUS, B3aMMOJECHCTBUE COJIEd C METaJlJIaMH,
KHCJIOTaMHU, IIEJT0YaMH U COJISIMU.

e Knaccudunuponatsb
CBOMCTBAM.

e CocTaBnsiTh (POPMYJIBI OKCHAOB, KHCIOT, OCHOBAaHHWH, COJEeH W
Ha3bIBATh UX TI0 MEXIyHAPOIHONH HOMEHKJIATYPE.

e [IporHo3upoBath CBOICTBa BEIIECTB Ha OCHOBE OONIMX
XMMHYECKHX CBOMCTB HW3Yy4YCHHBIX KIJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCATCA.

e CocTaBIsTh MOJIEKYJISIPHBIC ypaBHEHHS peaKIuid,
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBAa M CIOCOOBI TONTYYSHHS
BCIICCTB HM3YUCHHBIX KJ'IaCCOB/prTIH, a TaKXE MOATBCPIKAAFOIINX
TeHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH.

o HpOI/ISBO)II/ITB BBIYUCIICHUSA 110 YPABHCHUAM XUMHUYCCKUX peaKuHﬁ.
o HHaHI/IpOBaTB N OCYHICCTBJIATH Ha IPAKTUKEC XHUMHYCCKUC
OKCIICPUMCHTBI, IIPOBOAUTH Ha6J'IIO,ZIeHI/I${, Ac€JIaTb BBIBOJBI IIO
pe3ylbTaTaM SKCIepHUMEHTA.

H3ydaCMbIC BCIICCTBA 110 COCTaBy H
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['enernyeckas CBSI3b MEeXIy KJlaccaMu
HEOPraHUYECKUX COCIUHECHUM.

JeMmoHCcTpauMu

OOpa3ibl  HEOPraHUYECKUX BEHICCTB  PA3THUUYHBIX

KJIACCOB.
BzaumopeiictBue pacTtBOpa CEpHOM KHUCIOTBI C
okcusom meau (II).

Peakuusa HelTpanu3anuu.

BoelTecHeHHe OHOrO MeTramia JAPYTMM M3 pacTBoOpa
COJIN.

JlaGopaTopHble U NpaKkTH4YecKne padoThl
Jlabopamopnvie onvimul:

B3auMopeiicTBuEe KUCIIOT C METAJIJIaMU.

[TomyyeHue HEPaCTBOPUMBIX OCHOBAHUM.
B3aumopeiicTBue HEpacTBOPUMBIX OCHOBAaHUU C
KHCJIOTaMHU.

Paznoxenune ruapokcuaa meau (I1) mpu HarpeBaHum.
[IpakTuyeckas padora:

Ne 6. Pemienue skcrepuMEeHTANBHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHI.
Buvituucnenusn

— 110 YPaBHEHUSIM XUMHYECKUX PEaKIIHil.

e CrnenoBarh mpaBujaM Oe€30MacHON paboThl B JaOOpATOpUU TIPH
HCIIOJIb30BAHUH XUMUYECKON TTOCY/IbI U 00OPYIOBAHHMS.

e Vcrosib30BaTh MpU BBIOJIHEHUN YY€OHBIX 3a/IaHUN U B MIPOIIECCE
HCCIIEN0BATENLCKOM IEeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COJIEp KaHMs, CIPABOYHBICE MaTEpHUAabl,
pecypcol aTepHeTa.

¢ BricTtpauBath OTBETHl (YCTHO/YCTHO-AAKTHIIBHO, MHUCHMEHHO) C
OTopoil Ha MHPOPMALIUIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB,
HCIIOJIb30BaTh B COCTaBE BBICKA3bIBAHUM M3YYEHHBIH MOHATHIHBIN
anmnapar Kypca XMMUuH.

IToBTOpEeHune, 0000EHNE U CHCTEMATH3AIMsI M3YYEHHOI0 MaTepuaJa (2 4)

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

Tembl (TeMaTHUYECKHE
0JI0KN/MOLYJIN)

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH

IoBTOpenue (3 4)

B meuenue  yuebnoco 200a: TOHMMarb, NPUMEHATH B
CaMOCTOSATEJIFHON PEeYH, BOCIIPUHUMATD (CITYyXO3PUTEIBHO W/WIN Ha
CIIyX ¢ Y4€TOM YPOBHSI CIyXOPEUEBOTO PA3BUTUS OOYUAIONIUXCS) U
JIOCTaTOYHO BHATHO U €CTECTBEHHO BOCIIPOU3BOIUTH TEMATHUECKYIO
U TEPMUHOJIOTUYECKYIO JICKCHKY, a TaKKe JICKCHKY 110 OpraHU3aIiH
y4eOHOU JIeSITeNbHOCTH. BBIMOMHATE (OHETHUECKYIO 3apsijiKy.
HMcronb30Barh JaKTHWIBHYIO (YCTHO-IAKTHIBHYIO pedb) B KauecTBE
BCIIOMOTaTEIbHOTO CPEICTBA OOIICHHSI.

I1o oxoHuanuu kasxicoou yuebHol yemsepmi.: BOCHPUHAMATD HA CITyX
¥ BOCIIPOHM3BOANUTH TEMATHYECKYIO U TEPMHHOJIOTHYECKYIO JIEKCHKY
y4eOHOH AMCUUIUIMHBI, & TAaKXKe JIEKCUKY TI0 OpraHU3aluu yu4eOHOM
JIeSATEIIbHOCTH.

Paznen «Ilepuoauyecknii 3akon u [lepnoanueckasi cucrema xumuieckux 3jiemenToB JI.U. MenjaeneeBa. CTpoeHue aToMoB. XUMHUYeCKast
cBs13b. OKHCIHTEILHO-BOCCTAHOBHTEIbHBIE peakium» (20 1)

Tema
«Ilepunoanyeckui
3aKOH u
[Mepuoguyeckas
CHCTeMa XHUMHYECKHX
3JIEMEHTOB

JIN R MenneneeBa.
Crtpoenue aToma
(99)

[lepBble TOMBITKM KIACCU(MUKAIIUU XUMUYECKUX
aneMeHTOB. [IoHsATHE O rpynmax CXOAHBIX JJIEMEHTOB
(enoyHble Y IIEJOYHO3EMENIbHbIE  METaJlIbl,
raJIoTeHbl, UHEPTHBIE Ta3bl).

DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCH/IBI
Y TUAPOKCHU/IBI.

ITepuonnueckuii 3akoH u Ilepuonnueckas cucrema
xumuuecknx  anemeHtoB  J[.M.  MeHnneneesa.
Ilepuonsl, rpynmsl, noarpymnmsl. PU3NYECKUN CMBICIT
MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB IIEpUoaa 1
TPYIIIIBL.

Crpoenune aromoB. CocTaB aTOMHBIX siiep. M30TomEI.
OnekTponbl. CTpoeHHE JJIEKTPOHHBIX 000JI0UEK

e PackpeIBaTh CMBICI IEPUOJIUYECKOTO 3aKOHA.

e [IoHMMaTh CyIIECTBOBaHUE ITEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB (M3MEHEHHE paJuycoB aTOMOB U
NIEKTPOOTPHULIATEILHOCTH) U HX COECIUHEHUH OT TIOJOXKEHUS B
IIEPUOTUYECKON CUCTEME U CTPOCHMS aTOMA.

e YCTaHAaBIMBaTh CBA3b MEXKAY [IOJOKEHHEM DJIEMEHTAa B
NEPUOANYECKON CUCTEME M CTPOCHUEM €ro aToMa (COCTaB M 3apsj
a1pa, oOIlee 4YHUCIO JJIEKTPOHOB U paclpeiesieHue ux 1o
AJIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBarh XapakTep U3MEHEHHsI CBOMCTB JIEMEHTOB M UX
COCIMHEHUH 110 IpyIIaM U nepuoaam llepruoaudeckon CUCTEMBI.

e XapakTepu30BaTh XUMUUECKHUE DJIEMEHTHI IIEPBBIX TPEX IIEPUO/IOB,
KaJlisl, KalabUus IO WX INosokeHutro B [lepmoanueckoil cucreme
JI.1. MenpaeneeBa.
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aroMoB  mepBbiX 20 XMMHUYECKMX DJIEMEHTOB
ITepuonnueckoii cucrems! .M. Menneneesa.
XapaKkTepucTUuKa XUMHUYECKOTO D3JIEMEHTa IO €ro
ITOJIOKCHHUIO B [Tepuoanueckoii CHCTEME
HA.N. MenneneeBa. 3nauenue llepumogmyeckoro
3akoHa u Ilepumoanueckoil CHCTEMbl XUMHUYECKHUX
9JIEMEHTOB Il Pa3BUTHUA HAyKH W IPAKTHKH.
J.1. MenneneeB — yu4€HbIH, IIEAATOT U IPAKIAHUH.
JeMmoHCcTpauMu

KopoTkonepuognas u UIMHHONIEPUOAHAS (POPMBI
[Tepponnueckold CHUCTEMBI XHMHYECKHX DJIECMEHTOB
J.N. Menneneena.
O3HakoOMJICHHE C
HEMETAJLJIOB.
JlaGopaTopHble U MpaKkTH4YecKHe padoThl
Jlabopamopmuwiii onvim:

B3auMopeiicTBue THAPOKCHIA IIMHKA C PacTBOpPaMH
KHCJOT U IICI0YCH.

06pa3uaMH MCTAIJIOB n

e CrnenoBarh mpaBujaM Oe€30MacHON paboThl B JaOOpATOpUU TIPH
MCIOJIb30BAaHUU XUMUYECKOM MOCY/IbI U 000pYI0BaHUS.

e BricTpauBath pa3BEPHYTHIE NMUCHMEHHBIE W YCTHBIE OTBETHI C
ornopoi Ha HHGOPMAIUIO U3 YUeOHUKA U CIPABOYHBIX MaTepUasoB,
rPaMOTHO MCIIOJb30BaTh M3YUYECHHBIN MOHATUHHBIN ammapar Kypca
XUMUU.

e Vcroyb30BaTh MPHU  BBIMOJTHCHUHM YYE€OHBIX 3aJaHUN TEKCTHI
yueOHuKa, crpaBouHble Marepuaibl (Ilepumonnueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB JN. Meneneena, Tabnuiy
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMW M COJ€d B  BOJE,
AIIEKTPOXUMHUYECKUH PSJl HAPSHKEHUH METaIOB).

e llcionb30BaTh MPU BBHIMOJTHEHUU YY€OHBIX 3a/IaHUI U B MIPOIIECCE
HCCIIEI0BATEIbCKOM JESATENIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPaATypy XUMHUYECKOTO COJEp>KaHMs, CIIPAaBOYHBbIE MaTEpHalbl,
pecypcbl nTepHera.

Tema «XuMnueckas
CBSI3b.
OKHuCINTEIBHO-
BOCCTAHOBHUTEJIbHbBIE

peaxkuun» (11 u)

DIEeKTPOOTPULIATETBHOCTD
AIIEMEHTOB.

XuMmHuuecKas cBsi3b (MOHHAs, KOBAJIEHTHAs! MOJIsIpHAs
Y KOBAJICHTHAs HETIOJSIPHAS).

CreneHb OKUCIIEHUS.
OxucnuTenbHO-BOCcCTaHOBUTENbHBIE peakiuu (OBP).
[Tpoueccel ~ OKMCIEHHs W BOCCTAHOBJICHHS.
OxucauTenu 1 BOCCTAaHOBUTEIH.

JleMoHCTpanuu
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxkuu:
TOpEHUE, PEAKLIUU PA3JIOKEHNS, COETUHEHUS.

aTOMOB XUMHNYCCKHX

e PackpbIBaTh CMBICI M3Y4aeMbIX MOHSATHUH.

e OmnpenensaTh BUJ XUMUYECKON CBS3H B COSAMHEHUU.

e OmpeiensaTh CTENEeHb OKHUCICHUS XHMHUYECKOTO JJIEMEHTa I10
dbopmyIie ero COeTUHEHHS.

e OmpenensaTh 2JIEMEHT (BEIIeCTBO) — OKHUCIHUTENh W JJIEMEHT
(BEIIECTBO) — BOCCTAaHOBHUTEb.

e OOBACHITH CYITHOCTH MPOIIECCOB OKUCTIEHUS U BOCCTAHOBJICHUSI.
e CoCTaBJIATh JJICKTPOHHBIA OalaHC ¢ y4ETOM 4YHCIa OTJAHHBIX U
MIPUHSITHIX YJICKTPOHOB.

e CocTaBisTh  ypaBHEHHUE
peaxIuu.

e Vcroyb30BaTh MPHU  BBIMOJHCHUH YYE€OHBIX 3aTaHUN  TEKCTHI
yueOHUKa, CIpPaBOYHbIE MaTepHalbl (MEPHOAUYECKYI0 CHCTEMY
XUMHUYECKUX 9JIEMEHTOB J.N. Meneneena, TaOIUILY

OKHCIUTEIbHO-BOCCTAHOBUTEIILHOMU
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pacTBOPUMOCTH  KHCJIOT, OCHOBaHUW H  COJed B
IIEKTPOXUMHUYECKUH PsIJl HAIPSHKEHUM METaJIOB).

BOJIC,

Paznen «BemecTBo n xumudeckue peakuum» (16 )

Tema «OcHOBHBIE
3aKOHOMEPHOCTH
XHMHUYECKUX
peaxuuii» (5 1)

Knaccudukanmst XHUMHYCCKHX peakuuii I10
pa3NUYHBIM TpU3HaKaM (MO YHCIYy M COCTaBy
Y4aCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
abdekTy, M0 HU3MEHEHUIO CTEMEHEH OKHUCIICHUS
XUMUYECKHX OSJIEMEHTOB, I10 OOpaTHUMOCTH, IO
YYaCTHIO KaTaju3aTopa).

DK30- i SHAOTEPMUYECKHUE peaxiuu,
TepMOXUMHUYECKue ypaBHeHUs. [loHsaTHe 0 ckopocTh
XAMHUYECKOW peakiuu. [loHsATHE O TOMOrE€HHBIX H
reTeporeHHbIX peakuusx. [lonsTue 06 oOpaTUMBIX U
HEOOpaTUMBIX XHMMHUYECKHX peakuusx. [lonstue o
XHMHYECKOM paBHOBecHMU. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XMMHYECKON PEaKIUh ¢ TOJOKCHUE
XUMHYECKOTO pPaBHOBECHSI.
OxucnutenbHO-BOCcCcTaHOBUTENBHBIE peakuuu (OBP)
(anextponHslii 6amanc OBP).

JleMoOHCTpaLuKn

1. 3aBUCUMOCTh CKOPOCTHM XMUMHYECKOW peakluu OT
pa3IUYHbIX (PAKTOPOB.

2. BoszpeiictBue  KaTaiuszaTopa
XUMHUYECKOW PEaKIUH.

3. IIpumepsl HEOOpPaTUMBIX U OOPATHUMBIX PEAKIIUH.
4. CMeleHre paBHOBECHUSI XUMUYECKON PEaKITUU.
Botuucnenusa

— KOJIMYECTBA BEIIeCTBa, 00bEMA U MacChl peareHTOB

Ha  CKOPOCThb

e PackpbIBaThb CMBICI H3YyYaeMbIX IOHATHM M NPUMEHATh 3TH
IIOHATUS NPU OIIMCAHUU CBOIMCTB BEIECTB U UX MPEBPAILECHUH.

e KnaccupunupoBaTb XMMHUYECKHE PEAKIMHA IO  PA3TUYHBIM
IIPU3HAKAM.

e YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu OT
pasInYHbIX (PAKTOPOB.

e [IporHo3upoBath  BO3MOYKHOCTHU
IIPEBPALIECHUI B Pa3JIMYHBIX YCIOBHSIX.
e OnpenensaTs OKUCIUTEND U BoccTaHOBUTENb B OBP.

e CoCTaBIATh IEKTPOHHBIN OajJaHC peaKLUu.

e [Ipou3BOINUTE BBIUMCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

e BricTpanBath OTBETHl (yCTHO/YCTHO-IAKTHIJIBHO, THCBMEHHO) C
OTIOpoil Ha MHQPOPMALUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPUAJIOB,
UCIOJIb30BaTh B COCTABE BBICKA3bIBAHUN M3YYEHHBIM NMOHATHIHBIHN
anmnapar Kypca XUMHH.

e Vcrnionb30BaTh MpH BBITOJHEHUN YU4EOHBIX 3a/1aHUM U B Ipolecce
HCCJIE0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TIOMYJISIPHYIO
JUTEpPaTypy XUMHUYECKOTO COJAEpKAaHMsI, CIPABOYHbIE MaTepHAaIbl,
pecypcel MHTepHera.

IMPOTCKAHUA XUMHUYCCKUX

WIM TPOAYKTOB II0 YpPaBHEHUAM XHUMHUYECKUX
peaKIui.
Tema Teopus DJICKTPOIUTHICCKOH AUCCOLMALUY. | @ PacKphIBaTh CMBICI U3YYaeMbIX IIOHATHH, a TAKXKE CMBICI TEOPUHU
<<3J1eKTp0.11naneclcaﬂ 3H€KTpOJII/ITI>I 1 HEOJICKTPOJIUTEI. KaTI/IOHLI, AHHUOHBI. 3neKTp0JII/ITI/IquK0f/'1 JTUCCOIUAIIuU.
aucconuanms. MexaHu3M JUCCOIMAINK BEIICCTB C PA3IUYHBIMU | @ OOBACHATD MIPUYUHBI AIEKTPOITPOBOJHOCTH BOJHBIX PACTBOPOB.
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XuMUYecKHue peakmumn
B pacTBopax» (11 u)

BUJAMU XUMHUYECKOH CBsI3U. CTEIeHb AUCCOIIMAIINN.
CuibHBIC U CIIA0BIC DIICKTPOIIUTHI.

Peakiiun moHHOro oOMeHa, yCJIOBHS MX TMPOTCKaAHUSI.
HoHnHbIE ypaBHEHUS pEaKLIMil.

XHUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHMM 1 COJIEH B
CBETE TPEACTABICHUNH 00  DIIEKTPOIUTUUICCKOU
nuccoumnanuu. Cpena pactBopa. Ilonstue o
TUAPOIIU3E COJIEH.

KauecTBeHHBIC peaklIMy HA KATUOHBI U AHUOHBI.
JleMoHCTpanuu

DJIeKTpUYecKasi MPOBOJMMOCTh PACTBOPOB BEIIECTB;
JIBIPKEHUE HOHOB B AJICKTPUYECKOM TI0JIE.

OnbIThl, WUTIOCTPUPYIOLIUE MPU3HAKUA HPOTEKAHUS
peakIii HFOHHOTO OOMEHa.

OnbITHl 110 ONPEACIICHUIO CPE/Ibl B pacTBOpaxX COJICH

(xmopuna Hatpus, KapOoHaTa HATpHs, XJOpUAA
[[{HKA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
Jlabopamopmuwiii onvim:

Peakuuun  monHoro  oOMeHa B pacTBopax
anekTponuToB: cynbdara memu (II) w  ménoun,

KapOoOHaTa HATpUs M COJSIHOW KHCIIOTBI, peaKuus
HEUTpaau3aluul MEXIy THIPOKCHIOM Kalus U
COJITHOW KMCIJIOTOM.

Ilpakmuueckas paboma:

Ne 1. PemreHne skciepuMEHTANIBHBIX 3a7a4 110 TEME.
Buvituucnenusn

— 110 YPAaBHEHUSIM XMMHUYECKUX PEaKLUH.

e CoCTaBIsITh YPAaBHEHUS TUCCOLIMAIIUMA KUCIIOT, MIEJI0UYEH U COJeH,
IIOJIHBIE Y COKPALIEHHbIC HOHHBIC YPABHEHUS XUMUYECKUX PEaKLIUN
MOHHOTO OOMeHa.

e [[nanupoBaTh M OCYWIECTBJIATH HA IPAKTUKE XWMHUYECKUE
OKCIEPUMEHTHI, MPOBOJIUTH HAONIONEHHS, JeNaTh BBIBOJBI 10
pe3yJibTaTaM 3KCIIEPUMEHTA.

e CnenoBarh mpaBwiaM 0Oe30macHOi padoThl B J1a0OpaTopuu mpu
UCTIOJIb30BAHUU XUMHUECKOW MOCY 1Bl U 000PYAOBaHUSI.

e [IpoU3BOANTE BBIUMCIICHUS 110 XUMUYECKUM YPaBHEHUSM.

e BricTpauBath OTBeTHl (yCTHO/YCTHO-JAKTHJIBHO, MHCBMEHHO) C
OIopoil Ha MHPOPMaLUIO U3 y4eOHUKA U CIIPABOYHBIX MaTEpUAJIOB,
HCIIOJIB30BaTh B COCTaBE BBICKA3bIBAHUN M3YYECHHBIA IOHATUHHBIN
anmnapar Kypca XUMHH.

e lcrosib30BaTh NpyY BBINOJIHEHUU YYE€OHBIX 3a/laHUN U B IIpoLiecce
HCCIIEI0BATEIbCKOM JESATENIbHOCTH HAy4YHO-TIOMYJISIPHYIO
JUTEPaTypy XUMHUYECKOTO COAEPKAHMSI, CIPABOYHBIE MaTEPHAIIBL,
pecypcbl nTepHera.

Paznen «Hemerauibl U X coeTUHEHUsD (

33 4, u3 HUX B 9 Kiacce — 21 4)

Tema «O01mas
XapaKTepUCTHKA
XHUMHYECKUX

OO0mas xapakTepucThka rajgoreHoB. OcCoOeHHOCTH
CTPOEHHS aTOMOB 3THUX JIEMEHTOB, XapaKTepPHbIE IS
HUX cTeneHu okucieHus. CtpoeHue W (PuznuecKue
CBOMCTBA  MPOCTHIX  BEIMIECTB TaJIOTeHOB.

e OOBsCHATH OOLIMEe 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
HEMETAJUIOB M MX COEIMHEHUH B Ipenenax MajblX MNEepUuoioB U
rNaBHbIX noxarpynn Ilepuoguueckoit  cHCTEMBI  XMMHYECKHX
9JIEMEHTOB C YUYETOM CTPOEHUS UX aTOMOB.
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7JIEMEHTOB VIIA-
rpynnbl. I'ajnorenni»
(5w

XUMUYECKUE CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOJIeliCTBUE € METAUIaMH, HEMETajlaMu,
nienouamu). XnopoBopopora. ComnsiHas —KHUCIIOTAa,
XMMUYECKHE CBOWCTBA, IOJy4YeHUE, NPUMEHEHUE.
KauecTBeHHblE  peakuMM Ha  TraJOr€HUJ-HUOHBIL.
JeiictBue XJjopa M XJIOPOBOJAOPOAA HA OPraHU3M
yesnoBeka. BaxkHelume XJI0puabl U UX HaXOXKICHUE B
IpUpOJIE.

JeMmoHCcTpauMu

Bupneomarepuanbl: rajoreHsl 1 UX COCIUHEHMUSL.
OO0pa3ibl XJIOPUIOB.

JlabopaTopHble 1 paKkTHYeCKHE PadOThI
Jlabopamopmuwiii onvim:

PacnoznaBanue Xsiopua-mOHOB.

Ipaxmuuyeckas paboma:

Ne 2. TlonydyeHue cOJITHOM KHUCIIOTBI, MU3y4eHHE €€
CBOMCTB.

Boviuucnenus

— 10 YPAaBHEHMSIM XUMHUYECKUX PEAKLUHN, €CIH OJUH
W3 pEeareHTOB JIaH B U30BITKE;

— 00bEMOB ra3oB MO YPaBHEHHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOILIEHUH T'a30B.

e XapakTepu3oBaTh GU3HMUYECKUE U XUMHUYECKUE CBOMCTBA MTPOCTHIX
BEILIECTB TAJOICHOB (HA MpUMEpE XJIOpa) M CJIOXKHBIX BEIICCTB
(xJI0poBOZIOpOZIA, XJIOpUAA HATPHUS), CIOCOOBI HMX TMOJNy4YEHUS,
MPUMEHEHUE U 3HAYCHHUE B IPUPOJIC U )KM3HU YEJIOBEKA.

e OmnpenensTh raJIoreHUI-UOHBI B paCTBOPE.

e [[nanupoBaTh W OCYIIECTBIATh Ha MPAKTUKE XUMHYECKUE
OKCIIEPUMEHTBI, TPOBOJUTH HAOJIOACHHS, JCJIaThb BBIBOJBI 10
pe3ynbTaTam 3KCIEPUMEHTA.

e CrnenoBarh mpaBujaM 0Oe30MacHOM paboThl B JTAOOpATOPUU TIPH
MCIOJIb30BaHUU XUMUYECKOH MOCY/IbI U 000pYI0BaHUS.

¢ BricTtpanBath OTBETHl (YCTHO/YCTHO-JIAKTHIIBHO, NMHUCBMEHHO) C
OTopoil Ha MHQPOPMALIUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPUAJIOB,
HCIIOJIb30BAaTh B COCTaBE BBICKA3bIBAHWW M3YUYEHHBIA IOHATUIHBIN
anmapar Kypca XuMuH.

e lcronb30BaTh MpyY BBHIMOJIHEHUH YY€OHBIX 3a/IaHUN U B MIPOLIECCE
HCCIIeI0BATEIbCKOM JIeSITEIILHOCTH Hay4HO-TIOMYJISIPHYIO
JUTEPATYpPy XUMHUYECKOTO COJIEpPKaHUs, CIPABOYHBIE MaTEpHAaIbI,
pecypcbl UnTepHera.

Tema «Oomas
XapaKTepPUCTUKA
XHMHYECKHX
3JICMEHTOB VIA-
rpynnbsl. Cepa m eé
coequHeHus» (7 4)

OOmast xapakTepucTHKa 3j1eMeHTOB VIA-rpymnmsl.
OC0oOEHHOCTH CTPOEHHUSI aTOMOB 3THUX DJIEMEHTOB,
XapaKTepHBIE ISl HUX CTENEHU OKUCIIeHUs. CTpoeHue
u (QU3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB —
KHCJIOPOJ1a U CEPHI.

AJOTponHbIE MOAM(PUKAIMU KUCIOPOJA U CEPBHI.
Xumnueckue  coiictBa  cepel.  CepoBomopo,
CTpoeHHe, (QU3MYecKue M XHUMHUYECKHE CBOMCTBA.
Oxkcuapl cepbl Kak IPEICTaBUTENM KHCIOTHBIX
okcunoB. CepHas  kucinora, (Qusmyeckue u

e OOBACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOMCTB
251eMeHTOB VIA-rpynnsl U UX COEAMHEHHH C YYETOM CTPOCHHS HMX
aTOMOB.

e XapakTepu3oBaTh GU3NUECKUE U XUMHUUECKUE CBOMCTBA MPOCTOrO
BElIECTBa Cepbl U €€ COeAMHEHUH (CepoBOOPO/a, OKCUIIOB CEPHI,
CEPHOM KUCIIOTHI, CYJIb(ATOB), CIOCOOBI MX TIOTYUCHUSI, TPUMEHEHUE
Y 3Ha4E€HHE B NIPUPOJIE U )KU3HU UEIOBEKA.

e OmnpenensaTs HAIMYKNE CyIb(paT-nOHOB B PaCTBOPE.

e OOBACHATH CYIIHOCTh SKOJOTUYECKHX MpPOOJIEM, CBSA3aHHBIX C
nepepaboTKON COSAMHEHUI CepBhI.
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XUMUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS
KJIacca KUCIIOT | Crielu(UIecKue), MPUMEHEHHUE.

XUMUYECKHE  peaklUH, JIeKallue B  OCHOBE
OPOMBIIIICHHOTO — croco0a  MOMy4YeHHs  CepHOU
KUCTIOTBI. AmnmapaTbl U MPOTEKAOIIMEe B HHUX
npoueccsl  (Ha IpUMEpe IPOM3BOJCTBA CEPHOU

kucinoThl). CONM CEepHOM KHCIIOTHI, KauyeCTBEHHAs
peaknus Ha cynb(haT-HoH.

Haxoxnenue cepbl W €€ COCOUHEHHUH B TPUPOJE.
XUMHUECKOE 3arpsA3HEHUE OKpYXKAroIIeHd Cpeabl
COCJIMHCHUSIMU  CEpBI (KUCIIOTHBIE  JIOXKIH,
3arpsi3HEHUE BO31yXa W BOJOEMOB), CIOCOOBI €ro
NPEOTBPALICHHUS.

JleMoOHCTpaL Ul
Komneknuu  (Bugeomarepuanbl): cepa W e
COC/IMHCHMUS.
OO0yrnuBanue caxapa noJ ENUCTBUEM

KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
JlaGopaTopHble U MpaKkTH4YecKHe padoThl
Jlabopamopnvie onvimul:

OO6Hapy:xeHue cynbhaT-MOHOB.

B3aumoneiictBue pa30aBieHHOW CEpHON KHUCIOTHI C
LIUHKOM.

Buviuucnenusn

— T10 YPAaBHEHUSIM XUMHUYECKUX PEaKIINA;

— MaccOBOH JI0JIM BBIXOJIa MPOJIYKTa PEaKLUu.

e [[mannpoBaTh M OCYHIECTBJIATH HA NPAKTUKE XHMHUYECKUE
HKCIEPUMEHTBI, IPOBOJUTH HAONIOIEHUs, JelaTb BBIBOJBI 110
pe3ynbTaTaM 3KCIIEPUMEHTA.

e CnenoBarh mnpaBwiiaM 0Oe30IacHOM paloThl B J1a0OpaTopuu Ipu
UCTIOJIb30BAHUU XUMHUECKOW MOCY bl U 000PYAOBaHUSI.

e [IpoU3BOANUTE BBIUUCIICHUS 110 XUMUYECKUM YPAaBHEHUSM.

e cnionb30BaTh IpU  BBINOJHEHUHM YYEOHBIX 3aJaHUN TEKCTHI
yueOHMKa, crpaBouHble Matepuansl (Ilepuonmyeckyro cucremy
XUMHUYECKHUX 3JIEMEHTOB J.N. MeHnieneena, Ta0IUIly
pacTBOPUMOCTU  KHUCJIOT, OCHOBaHMH M COJed B  BOJE,
AIIEKTPOXUMHUYECKUH PsiJl HAPSKEHUN METaJIOB).

e Vcrionb30BaTh MU BBITOJHEHUN YU4EOHBIX 3a/1aHUM U B IpoLecce
HCCIIEI0BATEIbCKON JESATEIIBHOCTH HAy4YHO-TIOIYJISIPHYIO
JUTEPATYpy XUMHUYECKOTIO COJEp:KaHMs, CIIPABOYHBIE MaTEpHUaJIbI,
pecypcsl HTEepHETA.

Tema «O0man
XapaKTepUuCcTHKA
XHMHYECKHX
3JIEMEHTOB VA-
rpynisl. A3or,
pochop u 170.¢

coennHeHus» (9 u)

OO0mass xapakTepUCTHKA DIIEMEHTOB VA-TpYIIIbL.
OCc0oOEHHOCTH CTPOEHUSI aTOMOB 3THUX DJIEMEHTOB,
XapaKTEepHBIE JUISI HUX CTETIEHU OKHCIICHUSI.

A30T, pacripocTpaHeHHe B TpHUPOJE, GU3UYECKUE U
XUMUYECKHE CBOMCTBA. KpyroBopoT a3ora B nmpupo/ie.
AmMMuak, ero (GpU3NYECKue M XUMHUYECKHUE CBOMCTBA,
nonyuyeHue u mnpumeHenue. CollM aMMOHUS, HX

o OOBsCHATH OOIINE 3aKOHOMEPHOCTH B HW3MEHCHHH CBOMCTB
3MEMEHTOB VA-TPYIIBI U UX COCAMHECHUH ¢ Yy4ETOM CTPOCHHS MX
aTOMOB.

o XapakTepu3oBarh HHU3MYSCKUEC U XUMUYECKHE CBOMCTBA MPOCTHIX
BemecTB azora U Qocdopa U MX CoenUHEHHH (aMMHaKa, COJei
AMMOHHUSI, a30THOW KHCJIOTHI, HUTPATOB, okcuaa Qocdopa (V) u
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buznyeckne U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiiys Ha HOHbI AMMOHMUSI.

A3oTHas Kuciora, €€ (u3MYecKue M XUMHUYECKUE
cBOIcTBa (00IIKE KaK MPEeACTaBUTENS Klacca KUCIIOT
u crneuupuyeckue). lMcnonab3oBaHue HUTPATOB U
coleii aMMOHHMSI B  KAaueCTBE  MHHEPAIbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3HEHUE OKPYKaroen
Cpelbl COCIMHEHHSIMU a30Ta (KUCJIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

®ochop, amnorponubie Momudpukammu docdopa,
busznueckue W XUMHUYeckue cBoicTBa. OKcun
docdopa (V) u dbocdopHas kucnora, GU3nMIecKue u
XUMHYECKHE CBOWCTBa, monydeHue. KadecTBeHHas
peakuus Ha  (ocdar-monsl.  Mcmons3oBaHue
docdaroB B KauecTBe MHUHEPATHHBIX YAOOPEHUI.
3arpsi3HeHUE MPUPOTHBIX BOIOEMOB (hocdaTamu.
JdeMoHcTpannn

Komnexkunu: pocdop u ux coequHeHUs.
B3aumoneiictBue  KOHIIEHTPUPOBAHHOM  A30THOMU
KHCJIOTHI C MEJIBIO.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThl
Jlabopamopnvie onvimul:

1. B3aumopeiicTBre cosieil aMMOHHUS C IIETOYBIO.

2. OszHakomyeHMe C oOpa3laMu a30THBIX U
dbocopHBIX yIOOpEeHUH.

IIpaxmuueckas paboma:

Ne 3. TlonyueHne aMmMuaka, U3y4eHHe €ro CBOMCTB.
Bviuucnenusn

— TI0 YPaBHEHUSIM XUMHUYECKUX PEaKIIUiA.

dbocdopHoii KHCIOTH, (ocdaTroB), CHOCOOB WX TMOJYYCHHS,
MIPUMEHEHUE U 3HAUYCHUE B MPUPOJIC U KUZHU YETIOBEKA.

e OmpenensaTh HOHBI aMMOHUS U PochaT-MOHBI B pacTBOpE.

e OOBSCHATh CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C
HAXO0XJICHUEM COSAMHCHHI a30Ta U Gochopa B OKpyKaroiiei cpeje.
e [[manupoBaTh M OCYHIECTBJIATH Ha NPAKTHKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOJAUTH HAONIONEHUS, JeNaTh BBIBOJBI IO
pe3ynbTaTam 3KCIEPUMEHTA.

e CiieoBath npaBuiaM Oe3omacHON paboThl B jabopaTopuu MpU
MCIOJIb30BaHUU XUMUYECKOH MOCY/IbI U 000pYI0BaHUS.

e [[pou3BOAUTH BHIYUCIICHUS IO XUMUYECKUM YPAaBHEHUSIM.

e Vcroyb30BaTh MPHU  BBIMOJTHCHUHM YYEOHBIX 3aJaHUN  TEKCTHI
y4eOHMKa, CIPABOYHBIE MaTepHalibl (MEPUOIUYECKYI0 CHUCTEMY
XAMHUYECKHX 3JIEMEHTOB J.N. MeHneneena, Tabnuiy
pacTBOPUMOCTH  KHCJIOT, OCHOBaHMW M COJ€Ed B  BOJE,
AIIEKTPOXUMUYECKUH PSJl HAPSHKEHUH METaJIOB).

e llcnionb30BaTh MPU BBHIMOJTHEHUU YY€OHBIX 3a/IaHUM U B TIPOIIECCE
MCCJIEI0BATENbCKOM e TeTbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy XUMHUYECKOTO COJEp>KaHMs, CIIPAaBOYHBIE MaTEpHabl,
pecypcbl nTepHera.

IToBTOpeHue, 00001IeHHE U CHCTEMATH3AIUA U3YYEeHHOT0 MaTepuaJa (2 u)

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

Tembl (TeMaTHUYECKHE
0JI0KN/MOLYJIN)

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH

IMoBTOpenue (5 4)

B meuenue yuebnHo2o0  200a: TIOHUMAarh, NPUMEHATH B
CaMOCTOSITEIIbHOM pedr, BOCTIPUHUMATH (CITyXO3PUTEIBHO /WM Ha
CIIyX ¢ Y4€TOM YPOBHSI CIyXOPEUYEBOTO Pa3BUTUS OOYUaIOLIUXCS) U
JIOCTAaTOYHO BHATHO U €CTECTBEHHO BOCIIPOM3BOAUTH TEMATUYECKYIO
1 TEPMUHOJIOTHYECKYIO JIEKCHKY, a TAK)KE JIEKCUKY 110 OpraHU3aluu
yu4eOHOM JeATENbHOCTH. BbBINOMHATE (OHETUUYECKYIO 3apsiKy.
Hcnonb3oBarh JNakTUIbHYIO (YCTHO-TAKTWIIBHYIO pPEYb) B KauecTBe
BCIIOMOI'aTEIbHOIO CPEICTBA OOLIEHUSI.

11o okoHuanuu kaxcooi yuebHot Yemsepmu.: BOCIPUHUMATD Ha CITYX
1 BOCIIPOU3BOJUTH TEMATUYECKYI0 U TEPMUHOJIIOTMYECKYIO JIEKCUKY
yueOHOM AMCUUIUIMHBI, & TAK)KE JIEKCUKY 110 OpraHu3aiuu yueOHou
JIEATEIIbHOCTH.

Paznen «Hemeramibl u ux coequnenus» (33 4, u3 nux B 10 kaacce — 12 u)

Tema «Oomasn
XapaKTepUCTHKA
XUMHYECKHX
3JIEMEHTOB IVA-
rpynnsl. Yriepox H
KPEeMHMUI, 110.¢
coequnenus» (12 1)

Yraepon, AJUIOTPOITHBIE MoauUKaIHH,
pacmpocTpaHeHHe B MpHUpoae, GUINYECKUE W
XUMUYECKHe CBoMcTBa. Ajcopb6mus. Kpyrosopor

yIJeposa B IPUPOJIE.

Oxcuzpl yriepona, uX (U3NYECKHE U XUMHYECKUE
CBOWCTBA, WX JefiCTBHME Ha >KUBbIE OPTraHU3MBI,
MOJIyueHUe U NpUMEHEHHe.  DKOJIOrMYecKHe
npoOeMbl, cBs3aHHblE ¢ OKkcuaoMm yrieponaa (IV);
runore3a  Io0ajdbHOrO  MOTEIUIEHHS — KIMMara;
HNapHUKOBBIN (P PEKT.

VYronpHas kucinora u e€ coiu, uX (U3MYECKUe U
XUMHUYECKHE CBOWCTBA, MOJyYeHHE M IPHUMEHEHHE.
KauecTtBenHast peakuus Ha KapOOHAT-HOHBI.

e OOBsCHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMICTB
aneMeHToB [VA-rpynnbl U UX COEAMHEHUN ¢ yUETOM CTPOCHHS MX
aTOMOB.

e XapakTepu3oBaTh (PU3NUECKUE U XMMUUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIJIepo/ia U KPEMHHMSI U UX COETUHEHHH (OKCHUIOB yTiiepo/ia,
YrOJBHOW KHCIOTHI, KapOOHATOB, OKCHAA KPEMHHs, KpPEMHHEBOMH
KHUCIIOTBI, CUJIMKATOB), CIOCOOBI MX TOJIY4YEHHs, NMPUMEHEHHE U
3HAYEHHE B PUPOJE U KU3HU YEJIOBEKA.

e OnpenensaTh KapOOHAT- U CUJIMKAT- HOHBI B paCTBOPE.

e OOBACHATH CYIIHOCTh SKOJOTHYECKHX IpPOOJIEM, CBSA3aHHBIX C
HaXO0XIEHNEM YTIJIEKUCIIOTO T'a3a B OKPYKaIOLIEHN cpese.

e MutocTpupoBaTh B3aUMOCBSI3b HEOPraHUYECKUX COEIMHEHUN
yriepoja U OpraHu4eCcKUX BELECTB.
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Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIUIEHHOCTH, CEIBCKOM XO35IHCTBE.
[lepBoHavanbHble  MOHATUS 00  OpPraHUYECKHX
BEIIECTBAX KAk O COCIAMHEHHUSX  YIJepoja:
0COOCHHOCTH cocTaBa M cTpoeHus. I[lonstue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, Oeikax,
yriaeBojaax. MarepuanbHOe €JUHCTBO OPraHUYECKUX
Y HEOPTraHWYECKUX COCIMHEHUI.

Kpemnunii, ero ¢puzndeckue u XMMUYECKHE CBOMCTRBA,
MOJIy4YeHUE U IPUMEHEHUE B JIEKTPOHHUKE.
CoeanHeHUs KPEMHUS B IPUPO/IE.

O6mue npencrasinenus o0 okcuzae kpemuus (IV) u
KPEMHUEBOU KHUCIIOTE.

Cuiukatel, UX WCIONB30BaHUE B OBITY, MEIUITMHE,

NPOMBIIUICHHOCTH.  BaXHeWIne  CTPOUTEIbHbBIE
MaTepHabl: KepaMHuKa, CTEKJIO, IIeMEHT, OETOH,
JKEeIe300€TOH. [Tpo6aembr 0e30macHOrO
UCTIOJIB30BaHUSI  CTPOMTENBHBIX  MaTepHAIOB B
MIOBCEHECBHOM KU3HH.

JleMOHCTpaL U

Monens  KpUCTAINIMYECKHX  PEHIETOK  anmasa,
rpaduTa, MOJIEKYJIBI QyJUIepeHa.

AncopOrust pacTBOPEHHBIX BEIIIECTB

aKTUBHUPOBaHHBIM yriiéM. [TpoTuBoras.
Buneomarepuanbl: CUIMKATHASI IPOMBIILIIEHHOCTb.
Mopnenu MOJIeKyJT OpraHMYECKUX BEILECTB.
JlabopaTopHbIe U NIpaKTHYeCKHe padoThl
Jlabopamopmuwiii onvim:

KavecTBenHast peakiyst Ha KapOOHAT-HOH.
Ipakxmuueckue pabomol:

No 4. Tlonyuenue yrnekucnoro rasa. KauecrBeHHas
peaxiusi Ha KapOOHAT-HOH.

e [[mannpoBaTh M OCYHIECTBJIATH HA NPAKTUKE XHMHUYECKUE
HKCIEPUMEHTBI, IPOBOJUTH HAONIOIEHUs, JelaTb BBIBOJBI 110
pe3ynbTaTaM 3KCIIEPUMEHTA.

e CnenoBarh mnpaBwiiaM 0Oe30IacHOM paloThl B J1a0OpaTopuu Ipu
UCTIOJIb30BAHUU XUMHUECKOW MOCY bl U 000PYAOBaHUSI.

e llcnionb30BaTh IpU  BBINOJHEHUHM YYEOHBIX 3aJaHUN TEKCTHI
yueOHMKa, crpaBouHble Matepuanbl (Ilepuonmueckyro cucremy
XUMHUYECKHUX 3JIEMEHTOB J.N. Memnieineena, Ta0IUIly
pacTBOPUMOCTH  KHCJIOT, OCHOBAaHMH M COJed B  BOJE,
AIIEKTPOXUMHUYECKUH PsIJl HAPSKEHUN METAJIOB).

e Vcrionb30BaTh MU BBIOJHEHUN YU4EOHBIX 3a/1aHUM U B Ipolecce
HCCJIEI0BATEIBCKON JEATEIIBHOCTH HAy4YHO-IIOIYJISIPHYIO
JUTEPATYpy XUMHUYECKOTO COJEp:KaHMs, CIIPABOYHBIE MaTEpHaJIbI,
pecypcsl HTEepHETA.
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No 5. Pemienne sKCepUMEHTAIBHBIX 3a/1ad MO TEME
«HemeTramisy.

Botuucnenus

— 10 YPAaBHEHUSIM XUMHUYECKUX PEAKIUHN, €CIIH OJUH
W3 pearecHTOB JaH B BHUJI€ BOJHOIO pacTBopa C
W3BECTHOM MacCOBOM JOJIEH.

Paznen «Mertajuibl M MX coenHeHns» (26 1)

Tema «Oo0mmue
CBOMCTBA METAJJIOB)
(CR))

OO0mmas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB —
METaUIOB HAa OCHOBAaHMU MX IIOJIOXKEHUS B
[leproauyeckoil CUCTEME XUMHYECKHUX 3JIEMEHTOB
J.1. MenaeneeBa u CTpOCHUS aTOMOB.

Crpoenune wMetauioB. Meramidueckass CBsI3b U
MeTajuInuecKas KpUCTaJUIMYECKas pemeéTka.
DNEKTPOXUMHUYECKUM pAJl HANPSKEHUH METalIoB.
®u3nueckue M XHUMHUYECKHE CBOMCTBA METAJLIOB.
OO61mue criocoObl MOTYyYeHUST METAJUIOB.

[ToHsiTHE O KOPPO3UH METAIIJIOB U OCHOBHBIE CITOCOOBI
3ammTel  OT Koppo3uu. CrutaBel (CTaib, 4YYTYH,
JTIOPAIIOMUHUN, OpOH3a), UX NPUMEHEHHUE B ObITY U
MPOMBIIIICHHOCTH.

JleMoHCTpanuu

O3HakomieHue ¢ 00pa3aMu METaJJIOB U CIUIABOB, UX
(bu3NYECKUMU CBOMCTBAMHU.

Moenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.
Buneomarepuanbsl: KOppo3usi METAJLIOB.
JlabopaTopHble 1 pakTHYeCKHE PadOThI
JlabopamopHvie onvimul:

O3HakoMmiIeHHE C 00pa3liaMu CIIJIABOB METAJLIOB.
3aBUCHUMOCTBH CKOPOCTH PEAKIIMU METaJlla C KUCIOTON
OT MPUPOJIBI METAIIIA.

Bovituucnenusn

— TI0 YPAaBHEHMSIM XUMHUYECKUX PEAKIIUH, €CITH OJIUH
13 pEareHTOB COJEPKUT MPUMECH.

e PackpbiBaTh CMBICI H3Y4aeMbIX IIOHATHH M IPUMEHATH OTHU
HIOHSTHS IIPH ONMCAHUM CBOMCTB BELIECTB U UX NPEBPALLECHUM.

e OOBsACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHHMU CBOWCTB
AJIEMEHTOB-METAJJIOB U MX COCIMHEHHH C y4ETOM CTPOCHHUS HX
aTOMOB.

e XapakTepu3oBaTh CTPOCHUE METALIOB, oOmme (Qusnyeckue u
XUMHUYECKHE CBOKMCTBA METAILJIOB.

e XapakTepu3oBaTh 00LIHE CIOCOOBI MTOTYYEHHSI METAJLIOB.

e CnenoBaTh mnpaBwiaM 0Oe30IacHOM paldoThl B J1a0OpaTopuu Mpu
UCIOJIb30BAHUU XUMHUECKON MOCY bl U 000PYA0BaHUS.

e [Ipou3BOANUTE BBIUMCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

e lcrionb30BaTh MpH  BBINOJIHEHUHM YYEOHBIX 3aJaHUl TEKCTbI
yueOHMKa, cmpaBouHble MaTepuansl (Ilepuonmueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB J.N. Memnieneena, Ta0IUILy
pacTBOPUMOCTH  KHUCJIOT, OCHOBAaHMM M  COJIEM B  BOJE,
AIIEKTPOXUMHUYECKUH PsIJl HAPSKEHUN METaJIOB).

e Vcrnionb30BaTh MpH BBITOJHEHUN YU4EOHBIX 3a/1aHUM U B Ipolecce
UCCIIEN0BATEIbCKON NEeATEIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JUTEPATYypy XUMHUYECKOTO COJEP:KaHMS, CIIPABOYHBIE MaTEpHaJIbI,
pecypcel MHTepHera.
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Tema
MeTAJLIbI U
coeqmHeHus» (21 )

«BakHenue

/0.4

[Ilenounsie Mmetasubl. [lonoxxenue B [lepuoanyeckoii
cucteMe xumudeckux snemeHToB .M. MeHeneena,
cTpoeHue atoMoB. Haxoxienue B mpupoze.
®dusnueckue U XMMUYECKHE CBOWCTBA (Ha MpUMEpe
HaTpus U Kaius). OKCUIBI U TUAPOKCUIBI HATPUS U
Kanug. [lpuMeHeHue WIENOYHBIX METAUIOB M UX
COCTMHEHUN.

[IIenouno3eMeIbHbIE METAILl MAarHUMl W KalbIUH,
ctpoenue aromoB. [lonoxxkenue B Ilepmoamyeckoii
cucteMe xuMuieckux sneMeHToB /.M. Menaeneena.
Haxoxnenue B mpupojie. Pu3nyeckue 1 XUMHUUECKUE
cBoicTBa. Baxkneiime coequuenus Kanbius (OKCUJ,
TUAPOKCH, cOoyH). JKECTKOCTh BOJBI M CIIOCOOBI €&
YCTpaHEHHS.

Amomunuii. [Tonoxenue B [lepuoandeckoi cucreme
xumuueckux aementoB .M. MenneneeBa, ctpoeHue
aromMa. Haxoxxnenue B mnpupojae. Puzuyeckue u
XUMHUYECKHE CBOHCTBA. AM{QOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHA.

Kenezo. Ilomoxenne B llepumogmyeckod cucreme
xuMmuueckux anemenTos [[.M. MenneneeBa, ctpoeHue
aroma. Haxoxxnenue B mpupoae. Pusnyeckue u
XUMUYecKkHe cBorcTBa. OKCUbI, THAPOKCUABI U COJIU
xenesa (I1) u xenesa (I11).

JleMoHCTpanuu

BzaumopeiictBue HaTpus ¢ BOJOM.

OkpalrBanue MmiaMeHH HOHAMU HAaTpHs U KaJusl.
OkpaiMBaHue MIaMeHU HOHAMU KaJIbIIHSI.
BzaumoneiicTBre okcruia KaIbIHS C BOJIOM.
Buneomarepuansl: ropeHue keiie3a B KUCIOPOAE U
XJI0pe.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopamopHvie onvimul:

e OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
3JIEMEHTOB-METAJIJIOB B TIpyNIax M HX COEAMHEHUH ¢ y4éroMm
CTPOEHHS UX aTOMOB.

e XapakTepu3oBaTh (hpU3MUECKHE U XMMUUYECKHE CBOMCTBA MPOCTHIX
BEUIECTB METAJUIOB U HX COEJUHEHHM (OKCHUIOB, T'MAPOKCHUIOB,
coJieif), cnocoObl UX MOTy4YEHUs, IPUMEHEHNE U 3HaYeHUE B [IPUPOJIE
Y KM3HU YEJIOBEKA.

e Pacrio3HaBaTh € TIOMOLIbK KAUeCTBEHHBIX pEaKIUi HOHBI
METaJUIOB (MarHus, allOMUHMS, IUHKA, XKelle3a, MEIH).

e [[manupoBaTh W OCYIIECTBIATh HA MPAKTHKE XHUMHUYECKHE
OKCIEPUMEHTHI, MPOBOJIUTH HAONIONEHHS, JeNaTh BBIBOJBI 10
pe3yibTaTaM 3KCIIepUMEHTA.

e CnenoBarh mpaBwiiaM 0e301acHON paboThI B J1a0OpaTopuu Mpu
MCI0JIb30BaHUU XUMHUYECKOM MOCY/bl 1 000pY10BaHUS.

e [Ipon3BONTH BBIYUCICHUS IO XUMHUYECKUM YPABHEHUSIM.

e BricTpauBath OTBeTHl (yCTHO/YCTHO-JAKTHJIBHO, MHCBMEHHO) C
Ornopoil Ha MHPOPMaLUIO U3 yUeOHUKA U CIIPABOYHBIX MaTEpUAJIOB,
HCIIOJIB30BAaTh B COCTaBE BBICKA3BIBAHUN M3Y4YECHHBIA IOHATUHHBIN
anmapar Kypca XUuMHH.

e lcronb30BaTh NpyY BBIOJIHEHUH YYE€OHBIX 3a/IaHUN U B IIpoLiecce
HCCIIEI0BATEIbCKOM JeSITeNIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy XHMHYECKOTO COJCpXaHHUs, CIPABOYHBIE MaTepUabl,
pecypcbl nTepHera.
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O3HakomiieHHEe ¢ oOpaslamMM aJlOMHHHS U €ro
CILIaBOB.

AmboTepHble CBOMCTBA THIPOKCHIA ATFOMUHMSL.
KauecTBeHHbIE peakllMM Ha MOHBI JKEJIe3a.
Ipakmuueckue pabomul:

Ne 6. J)K€ctkocTh BOIBI M METO/IBI €€ YCTPaHEHHUSI.

Ne 7. Pemienue 3KcnepMMEHTAJIbHBIX 3ajjad MO0 TeMe
«Metans».

Bviuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKHX PEaKLUil, €CIu OJUH
U3 peareHToB JIaH B U30BITKE UJIH COJEPIKUT IPHUMECH;
— MaccOBOMH JI0JIM BBIXOJ[a IPOJIYKTa PEeaKLUu.

Pasznes «Xumus U OKpyKaro

masi cpeaa» (5 9)

Tema «BemecrBa u
MaTepUaJbl B KU3HH
yesgoBeka» (5 9)

HoBeie MaTepuabl U TEXHOJIOTHH.

BemectBa ¥ Marepuansl B IOBCEAHEBHOM JKU3HU
YyeJoBeKa. XUMHS U 310POBBE.

be3onacHoe ucnonb30BaHuE BEHIECTB U XMMHUYECKUX
peakuuii B ObITY.

[TpupoaHble HCTOYHHUKU  YIJIEBOJOPOJOB  (YroJib,
NPUPOJIHBIN ra3, HeTh), MPOAYKTHI UX MEPepadOTKH,
UX POJIb B OBITY M TPOMBILIIEHHOCTH.

OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTH.

XVMMHYECKOE 3arpsi3HEHHE OKpYXKAloUlel cpensl
(mpeaenbHO AONMYCTHMAasi KOHILIEHTpAlMsl BEIIECTB —
ITAK).

Pois xumun B PCIICHHH SKOJOTHUICCKUX npo6neM.

chepax
U MaTepUabl,

e XapakTepu3oBaTb  poJib XUMHM B  Pa3IUYHBIX
JEeSATEeIbHOCTH  JIIO/IeH, OCHOBHBIE BEIECTBa
IIPUMEHSIEMbIE B )KU3HU COBPEMEHHOTI'O YEJIOBEKA.
e OOBACHATH YCJIOBUsSI 0€30IIaCHOTO MCIIOJIb30BAaHMs BELIECTB U
XUMHUYECKHUX pEakluil B ObITY.

e AHaIM3UpOBaTh M KPUTUYECKH OLEHUBAaTh MH(OpPMALMIO O
BJIUSIHUM TPOMBILIUIEHHOCTH, CEJIbCKOT0 XO35HCTBa, TpaHCIOPTa U
JIp. Ha COCTOSIHAE OKPYXKAIOIIEH Cpebl.

e YMeTh OKa3bplBaTh MEPBYIO MOMOIIb NP XUMHUYECKHX OXKOrax U
OTpaBJICHUSX.

e [IpuHumaTh yyacTue B OOCYXXIEHMHM NpoOJIeM XMMHUYECKOH MU
HKOJIOTUYECKOM HampaBlIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIMIO 110 ITpo0JIeMe U ITpeJilaraTh BO3MOXHBIE ITYTH €€ peIlIeHusl.

TloBTOpenue, 06001eHHe H CHCTEMATH3aLUs H3y4eHHoro MaTepuaa (10 u)

IToBTopenwue (10 )

" TIpeycMaTpuBaeTcsi NOBTOPEHHE JIEMEHTOR COJIEPIKAHMS yUeOHON AMCIMILIMHBI, OCBauBaBIIErocs Ha 4 — 6 rojax o6y4enus (B 8 — 10 knaccax) na yposne O0O.
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