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Padouas nporpaMmMma nmo xumuu 1Js 8 - 9 KJIaccoB cocTaBJ/ieHA HA OCHOBe:
1. 3axona «O6 obpazoBanuu B Poccuiickoit denepammm» ot 29.12.2012r. Ne 273 - @3 (¢ u3MEHEHUSAMH);
denepanbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIEro oO0pa3oBaHus, yTBEPKAEHHOTO MpUKa3oM MHUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepammu ot 17.12.2010r. No1897(c u3MEHESHUSAMH U TOTIOTHCHUSIMH );
OcHoBHOI 00pa30BaTENbHON MPOrPAMMBI IIKOJIbL;
VueOHOTO miIaHa IIKOJIEL;
I'ogoBoro yue6HOro KajneHAapHOro rpauka Ha TeKyIIui y4eOHbIN Tof;
PaGoueit nporpammel npeameTHol inHuM yueOHukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. ®I'OC. Xumus. 8-9 kiaccbl: mocobue Juist yuurenei
o0mreobpazoBaTenbHBIX yupexaenuid, cocT. ['apa H. H., M. «IIpocsemenuey, 2013 .;
7. Yueonuko: Pymwurtuc I'. E., ®enpaman @. I'. Xumus. 8, 9 kmace. ®I'OC.: yueOHUK 111 0011eo0pazoBaTenbHBIX YupexkaeHuii / Pymsuruc T
E. - M.: IIpocsemenue, 2018.
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Henu obyuenusn c yuemom cneyughuku yueonozo npeomema
OCHOBHbIE yeu U3yueHUs: XUMUN HAIIPaBIICHBI:

o Ha 0c80eHUe 8aXCHelwux 3Hanuti 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUU, XUMUYECKONH CUMBOJIUKE;

o Ha ognadeHue ymeHusmMy HAOMIOAATh XUMUYECKUE SBJICHUS, TPOBOAUTH XUMUYECKHI IKCIEPUMEHT, TPOU3BOJUTH PACUEThl Ha
OCHOBE XMMHUYECKUX (OPMYJI BEIIECTB U ypPAaBHEHUI XUMUYECKUX PEaKIIHil;

o Ha paseumue TO3HABATEIbHBIX HHTEPECOB M MHTEJUIEKTYalbHBIX CIHOCOOHOCTEM B Mpollecce MPOBEACHUS XUMHUYECKOTO
AKCIEPUMEHTA, CAMOCTOSITENIbHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBUH C BOSHUKAIOIIUMHU KU3HEHHBIMU MOTPEOHOCTIMU;

o Ha GocnumaHue OTHOIICHHMS K XHMHUU Kak K OAHOMY M3 (yHJaMEHTalIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS U DIEMEHTY

00111€4eTI0BEYECKOM KYJIbTYPbI;

J Ha npumMeHeHue NOJYYeHHbIX 3HAHUU U yMenuti JUid 0e30IaCHOI0 MCIOJIB30BaHMS BEILECTB U MAaTEpPHUaJOB B OBITY, CEIbCKOM
XO34HCTBE M HA IPOM3BOJICTBE, PEILIEHHs MPAKTUUYECKUX 3a/7ad B IOBCEJHEBHOW >XU3HU, NPERyNPEKICHUS SBICHUM, HaHOCAIIMX Bpel
3JI0POBBIO YEJIOBEKA U OKPY’Kakollee cpejie.

3aoauu ooyuenus.

OpHolt M3 BaXXHEWIIWX 3a/a4 OCHOBHOT'O O0IEro oOpa3oBaHHUA SIBISIETCA MOATOTOBKA OOYyYalOUIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KM3HEHHOTO U mMpodeccruoHanbHOro mytu. OOydaromuecss JOJDKHBI HAYYUTHCS CAMOCTOATEIBHO CTaBUTh LIETH U OMPENeNsATh MyTH HX
JOCTHKEHH S, UCIIOJIb30BATh TPHOOPETEHHBIN B IITIKOJIE OIBIT B PEAIbHOM JKU3HHM, 32 paMKaMHu y4eOHOTro mporiecca.

XuMusi Kak ydeOHBIH TpeIMET BHOCUT CYIIECTBEHHBIH BKJIAJ B BOCIUTAHWE U Pa3BUTHE OOYYAIOIIMXCS; OHA MpPHU3BAHA BOOPYXKHUTHh HX
OCHOBaMHU XHMHYECKUX 3HAHWM, HEOOXOAMMBIX JUIS MOBCEAHEBHOW KHM3HU, 3aJI0KUTh (YHIAMEHT IS JalbHEHIIEro COBEPIICHCTBOBAHUS ITHUX
3HAHM, a TAKXKE CIIOCOOCTBOBATH 0E30MaCHOMY TOBEJIEHUIO B OKpY’KaIOIIEH cpefe U Oepe:KHOMY OTHOIICHHIO K Hed. Pa3BuTHe Mmo3HaBaTeIbHBIX



HHTCPCCOB B MPOLCCCC CAMOCTOATCIBHOI'O HpI/IO6p€TeHI/I$I XHUMHUYCCKUX 3HAHUU 1 UCHOIH30BaHHE Pa3IMYIHBIX HCTOYHHUKOB PIH(i)OpMaIII/II/I, B TOM YHCIJIC
KOMIIBIOTCPHBIX.

Bocnuranne y6€)KIIeHHOCTI/I B IIO3UTHUBHOH pojin XUMHUHU B KU3HU COBPCMCHHOI'O 06HI€CTB8,, HCO6XOI[I/IMOCTI/I XUMHUYCCKHU T'pPpaMOTHOI'O

OTHOIIEHUSI K CBOEMY 3/10POBbIO U OKPY KaIOUIEH cperie.

. IJTAHUPYEMBIE PE3YJIbTATBI ObYYEHUWAL.
OcHOBHBIC NOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYJ/ISIPHBIX NPeICTABICHHUH)

Bbll’lyCKHuK HAydumcs.:

® OITNCKLIBATHL CBOMCTBA TBEPABIX, XUIKUX, F33006p33HBIX BCIICCTB, BBIACIIAA UX CYICCTBCHHBIC ITPHU3HAKH,;

® XapaKTCPHU30BaTh BEHIECCTBA 11O COCTAaBYy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATh NPHUYNHHO-CJICACTBEHHBIC CBA3HU MCKIY JaHHBIMH
XapaKTCPUCTUKaMU BCIICCTBA,

® PaCKpbIBATHE CMBICJI OCHOBHBIX XUMHWYCCKUX THOHATHIL: aToOM, MOJICKYJIA, XUMHYECKHI SJIEMEHT, IMPOCTOC BCUICCTBO, CIIOKHOC BCIHICCTBO,
BaJICHTHOCTb, HCIIOJIb3YsI 3HAKOBYIO CHUCTEMY XUMHH;

® 11300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUUECKUX (POPMYII U CYHTHOCTh XMMHUYECKUX PEAKLUN C TOMOIIBIO XUMHUYECKUX
YpaBHEHUI;

® BHIYHCIISATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO H MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO JIOJII0 XMMHUECKOTO AJIEMEHTA B COSMHECHMUSIX;

® CPaBHUBATH IO COCTAaBY OKCH/JIbI, OCHOBAHMUSI, KUCIIOTBI, COJIU;

e KJ1acCU(UIIMPOBATH OKCUIBI U OCHOBAHHUSI 110 CBOMCTBAM, KUCJIOTHI U COJIM — 110 COCTaBY;

® ONHCHIBATH COCTAB, CBOMCTBA U 3HAUEHUE (B MIPUPOJIC U MPAKTUUECKOM 1eATEIHHOCTH YeJIOBeKa) MPOCTHIX BEIIECTB — KUCIOPO/Ia U BOJOPO/IA;

® 1aBaTh CPAaBHUTEJIHHYIO XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB U BAKHEHIIINX COSAMHEHUN €CTECTBEHHBIX CEMEICTB IIEI0YHBIX METAJUIOB U
raJIOreHOB;

® [10JIb30BAThCsI TaOOPATOPHBIM 000PYIOBAaHUEM M XMMHYECKOH TOCY101;

® [IPOBOJIUTH HECTIOKHBIE XMMHUECKHE OTIBITH U HAOIIOACHUS 32 H3MEHEHHEM CBOMCTB BEIIECTB B MPOLIECCE X MPEBPAICHHI; COOII0IaTh
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPY MPOBEICHUH HAOIIOICHUI U ONBITOB;

® pa3IMyaTh HKCIEPUMEHTATBHO KUCIOTHI U IIEJI0YH, TIONIB3YSCh HHAWKATOPAMHU; OCO3HATh HEOOXOIUMOCTh COOMIOACHHS Mep O€30MacCHOCTH MIPH
oOpallleHUu! C KUCIOTaMH U HIeI0YaMHu.

Bbll’lyCKHMK noydyum 603MOIHCHOCNTb HCly’H/ll’l’IbC}l:

2PAMOMHO 0OPAUAMBCS C BEUECMBEAMU 8 NOBCEOHEBHOU HCUSHU,

0CO3HABAMb HEOOX0OUMOCb COONIOO0EHUSI NPABUIL IKOLOSUHLECKU De30NACHO20 NOBeOeHUsl 8 OKPYICarouieli NPUPOOHOL cpeoe;
NOHUMAMb CMBICTL U HEOOX0OUMOCHb CODNI0OEHUs NPEONUCAHULL, NPeOlacaeMblX 8 UHCIMPYKYUSX N0 UCNOIb308AHUIO IEKAPCME, CPeOCma
ObLIMOBOL XuMUU U Op.;



®  UCNONBL308aMb NPUOOPEMEHHbLE KIIOYegble KOMNEMEHMHOCU NPU 8bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YUEeHUIO C8OUCME, CHOC0008
NOIYYeHUs U paACNO3HABAHUS 6eUleCNE;
®  pPazeusamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONIb3YS CPe0Cmea YCMHO20 U NUCbMEHHO20 00UeHUsl, NPOABISAMb 20MOBHOCHb K
VBANCEHUIO UHOL MOYKU 3PEHUsL NPU 0OCYHCOEHUU Pe3YIbMamos blNOJHEHHOU padOmbi;
®  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUYeCmBaX U XUMULECKUX NPOYeCccax, KPUMUYecKu OmMHOCUMbCsL K NCeBOOHAYYHOU UHGopmayu,
Heod0OpOCo8eCcMHOU peKiame, KACarowelcs UCNONb308aNHUsL PA3IUYHBIX BEUieCMS.
Ilepuonnueckuii 3aK0H U NepuoAMYecKas cucreMa XuMuueckux 3jeMeHToB JI.U. MenaeneeBa. CTpoeHne BeuiecTsa.
Buinycknux nayuumces:

° KJ'IaCCI/ICbI/II_[I/IpOBaTI) XUMHYCCKHUEC 3JICMCHTBI HAa METAJLJIbl, HEMETAJIJIbI, 3JIEMCHTBI, OKCUABI U TUAPOKCHU/IbI KOTOPBIX aM(bOTepHBI, U UHCPTHBIC
AJIEMEHTHI (ra3bl) J11 OCO3HAHUS BaKHOCTH YIOPSI0YEHHOCTH Hay4YHbIX 3HAHUM;

® pacKpbIBaTh CMbICI Iepuoauyeckoro 3akona /[.1. Menneneena;

® OIMCHIBaTh U XapaKTepPU30BaTh TAOIUYHYIO POPMY NMEPUOTUIECKON CUCTEMBI XUMUYECKUX JIEMEHTOB;

® XapaKTepU30BaTh COCTAB ATOMHBIX SIEP U paclpeesICHHE YUCIa AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMUYECKUX JIEMEHTOB MaJIbIX
MIEPUOJIOB NMEPHUOIUUECKON CUCTEMBI, a TAKXKE KaJusl U KaJIbIus;

® pasznUyYaTh BUJBI XUMHUYECKOHN CBS3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBaJCHTHYIO HEMOISPHYIO U METAJUIMYECKYIO;

e 1300pakaTh AIEKTPOHHBIE (POPMYJIBI BEIIECTB, 00pPa30BAHHBIX XUMHUUYECKUMHU CBSI35IMU Pa3HOTO BUJIA;

® BBISIBIISITH 3aBUCUMOCTh CBOMCTB BEUIECTBA OT CTPOCHHUS €TI0 KPUCTAIIMYECKON pelIeTKU (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METa/NTNYECKOMN );

® XapaKTepU30BaTh XMMHUECKHE DJIEMEHTHI U UX COCTUHEHHS Ha OCHOBE MOJIOXKEHUSI AJIEMEHTOB B MIEPUOAMYECKOM crcTeMe U 0COOEHHOCTEH
CTPOCHHS KX aTOMOB;

® OIMCHIBaTh OCHOBHBIE MPeaNnOChUIKH OTKpbITUS .M. MeHeneeBbIM MeproANYECKOro 3aK0OHa U MEPHUOJMUECKON CUCTEMbl XUMUYECKUX
3JIEMEHTOB M MHOT000pa3HyI0 HAyYHYIO JESTEIIbHOCTh YYEHOTO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE NTEPUOINYECKOI0 3aKOHA U IEPHUOJNUECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.1. MeHaeneeRa;
® 0CO3HABaTh HAyYHBIC OTKPHITH KaK Pe3yJbTaT [UIUTEIbHBIX HAOIIOACHUHN, ONBITOB, HAYYHOU MOJIEMUKHU, TPEOJOICHHS TPYTHOCTEN U
COMHEHUMH.
Buinycknux nomyuum eo3zmoorcnocms HAyUumucsi.
® 0CO3HABAMb 3HAUEHUE MEeOPEeMULeCKUX 3HAHUL 1 NPAKMUYECKOU 0essmelbHOCMU Yello8eKd,
® OnucHIBamMs U3yUeHHble 00HEKMbL KAK CUCEMbL, NPUMEHSS T02UK)Y CUCMEMHO20 AHANU3A;

® NIPUMEHANMb 3HAHUA O 3AKOHOMEPHOCMIAX nepuoduqecmﬁ cucmembl XUMUYECKUX DJIeMeHMOo8 0Jisl 00bSACHEeHUS U npec)euc)eHuﬂ ceolicmas
KOHKpemHbvlx seuiecme,



® pazeusamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM Y2lyONeHUsl 3HAHUL 00 UCMOPUU CMAHOBIEHUsL XUMUYECKOU HAYKU, e

OCHOBHBIX NOHAMULL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUUUX 3AKOHOE NPUPOODbL, 4 MAKICE O COBPEMEHHBIX OOCMUICEHUAX HAYKU U
MEeXHUKU.
MHoroo0pa3zne XUMHYECKHX peaKIuii

Bbll’lyCKHuK Hayuumcs.

OOBSCHATH CYyTh XUMUYECKUX MPOLIECCOB U UX MPUHIUIHUAIBHOE OTINYUE OT PUZNUYECKUX;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLUii;

YCTaHABJIMBATh MIPUHAIEKHOCTh XUMUYECKON PEaKIMH K ONPEeIEHHOMY TUITY 110 OJTHOMY U3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) 1Mo unciy
U COCTaBy MCXOJHBIX BEIIECTB M MPOIYKTOB pEaKlUU (peakluu COEAWHEHUs, pa3joKEHHs, 3aMEelIeHHs] 1 0OMeHa); 2) MO BBIJCICHUIO WU
MOTJIOLIEHUIO TEIJIOTHl (peakluuy SK30TePMHUYECKHUE M DHJIOTEPMUYECKHE); 3) M0 U3MEHEHUIO CTENEeHEeW OKHCIIEHUS XUMHYECKHX 3JEeMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 0 00paTUMOCTH Tpoliecca (peakuu o0paTuMble U HEOOpaTHUMBbIE);

Ha3bIBaTh (PaKTOPHI, BIUSIOLUIME HA CKOPOCTh XUMUYECKUX PEaKInii;

Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CMEIEHNE XMMUYECKOTO PAaBHOBECHUS;

COCTABJIATh YPaBHEHUS HJIEKTPOJIUTUUECKON TUCCOLMALUN KUCIIOT, IIEJI0YeH, COJIeH; MMOIHbIE U COKPALIEHHBIE NOHHBIE YPABHEHUS PeakLuil
0o0MeHa; ypaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIuil;

IIPOrHO3UPOBATh MPOJYKThl XUMHUYECKUX PEAKUMHA 1Mo (opMysIaM/Ha3BaHUSIM HMCXOJHBIX BELIECTB; ONPEIEIATh HCXOIHBIC BEILECTBAa I10
(dbopmynaM/Ha3BaHUAM IPOJYKTOB PEAKLIUY;

COCTaBJIAATh YPAaBHCHHA peaKHHﬁ, COOTBETCTBYIOIHUX ITOCIEA0BATCIIBHOCTH (((I_ICHO‘IKG») HpeBpaH_[CHI/Iﬁ HEOPraHN4Y€CKUX BEHICCTB Pa3IMYHbIX
KJIaCCOB,

BBISIBJISITH B MPOIIECCE HKCIIEPUMEHTA TPU3HAKH, CBUJIETENIbCTBYIOUINE O IPOTEKAHUU XUMUYECKON PEeaKIIny;
MIPUTOTOBIISITH PACTBOPHI C OMpEeIEHHON MacCOBOW JIOJIEH pacTBOPEHHOTO BEILIECTBA;
OTIPEETISATh XapaKTep Cpelibl BOJHBIX PACTBOPOB KUCIIOT U IIEJ0YEH M0 U3MEHEHUIO OKPACKH UHIUKATOPOB;

MPOBOJAUTH KAYE€CTBEHHBIE PEAKIINH, TTOITBEPKIAIOIIAE HATMUKUE B BOJHBIX pACTBOPAX BEIIECTB OTJEIbHBIX KATHOHOB U aHUOHOB.
Buinycknux noayuum 603mModiCcHOCMb HAYYUMbCA.
COCMasaAms MOJEKYAAPHbIE U NOJHbIE UOHHbIE YPABHEHUSL N0 COKPAUEHHBIM UOHHBIM YPAGHEHUAM,
npUBOOUMsb npuMepvl peakyutl, NOOMEEPHCOAIOUWUX CYUIeCMBOBAHUE B3AUMOCEA3U MEHCOY OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX 8eUjeCms,
NPOCHO3UPOBAMb Pe3yIbmMambl 8030€licmMEUs. PA3IUYHbIX (PAKMOPO8 HA USMEHEHUEe CKOPOCTU XUMUYECKOU peakyuu,
NPOCHO3UPOBAMb Pe3yIbmamyl 8030€licmMEUs. PA3IUYHbIX (PAKMOPO8 HA CMeWeHUe XUMUYECKO20 PABHOBECUL.
MIPOTHO3UPOBATh XUMUYECKHE CBOKCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,
MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIHLHBIE CBOMCTBA C yUETOM CTENEHEW OKHCIICHUS
AJIEMEHTOB, BXOJISIIIIMX B €TI0 COCTaB;
BBISIBJISITH CYLIECTBOBAHUE M'€HETUUYECKON B3aUMOCBSI3M MEXK/y BELIECTBAMH B PSIAY: MPOCTOE BEMIECTBO — OKCUJT — THAPOKCH — COJIb;



XapaKkTepu30BaTh 0COObIE CBONMCTBA KOHIIEHTPUPOBAHHBIX CEPHOI M a30THOM KUCIIOT;

MIPUBOJIUTH NPUMEPHI YPABHEHUN PEAKLMM, JIEKAIUX B OCHOBE MPOMBILIUIEHHBIX CIIOCOOOB MOIYYEHHUs] aMMUAaKa, CEPHON KUCIIOTHI, YyT'yHa U
CTaJu;

OIMCHIBATH (PU3MUECKUE U XUMUYECKHUE TIPOIIECCHI, SBISIFOIIUECS YacThI0 KPYTOBOPOTa BEIIECTB B IPUPO/IC;

OpPraHU30BbIBATH, IPOBOJIUTH YYEHUYECKUE ITPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX BaKHOE MPAKTUYECKOE 3HAYECHUE.

MHuoroo6pa3ue BeuiecTB

Bbll’lyCKHuK Hayuumcs.

OTIPENIENATh MPUHAIJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJIHOMY M3 HW3YUYEHHBIX KJIACCOB/TPYMI: METaUTbl U HEMETaJUIbl, OKCHIBI,
OCHOBaHWUSI, KUCIIOTHI, COJIH;
COCTaBJISITH (hOPMYJIBI BEIIECTB 110 UX HAa3BAHMSIM;
OTIPEJIENATH BAJICHTHOCTh M CTETICHh OKHCJICHHSI JIEMEHTOB B BEIIIECTBAX;
COCTaBIATh (POPMYJIBI HEOPraHWYECKHUX COCIUHEHHM MO BaJCHTHOCTSIM U CTEMEHSM OKHCIEHHUS D3JEMEHTOB, a TakXe 3apsgaM HOHOB,
yKa3aHHbBIM B TaOJIHIe pACTBOPUMOCTH KUCIIOT, OCHOBAHHI U coJeit;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJIOB) M MX BBICHIMX
OKCHJIOB, 0OpPa30BaHHbBIX AIEMEHTaMU BTOPOT0 U TPETHETO MEPHOIOB;
Ha3bIBaTh OOIIME XUMHUECKHUE CBOMCTBA, XapaKTepPHBIE IS IPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;
Ha3bIBaTh OOIIME XMMHUYECKHE CBOICTBA, XapaKTepHbIE /Ul KaXKJ0T0 U3 KJIACCOB HEOPraHUYECKHUX BEIIECTB: KUCIOT, OCHOBAHUMN, COJICH;
MIPUBOJIUTH MPUMEPBI PEAKIINiA, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB: OKCHUOB, KHCIOT, OCHOBAHUHN U COJICH;
OTIpEETISAThH BEIIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

COCTaBIISITh OKUCIIUTEIIBHO-BOCCTAHOBUTEINBbHBIN OanaHc (7151 M3y4YEeHHBIX PEeaKIlHii) Mo MpeyIoKEHHBIM CXeMaM PeaKIItii;
MIPOBOJUTH Ta0OPATOPHBIE OMBITHI, MOATBEPIKAAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX BEIIECTB;

MIPOBOJUTH TaOOPATOPHBIE OMBITHI 1O OTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB: BOJIOPOa, KUCIOPO/a, YIJIEKHCIOr0 ra3a, aMM HaKa;
COCTaBIISITh YPAaBHEHUS! COOTBETCTBYIOLIUX PEAKIIHIA.

Buinyckuux nonyuum 603mMoiCHOCb HAYYUMbCA.
NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUjeCmE Ha OCHO8E UX COCMABA U CIPOeHUsL;
NPOCHO3UPOBAMb CNOCOOHOCMb BeecmBa NPOABIAMb OKUCTUMENbHble UL 860CCINAHOBUMENbHbIe C8OUCMBA C YUEMOM CmeneHell OKUCTIeHUs
9/1eMEHMO8, BX0OAWUX 8 €20 COCMAB;

8bLABNIAMb CYUECHBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MENCOY BeUeCm8AMU 8 PAOY. NPOCHOE 8eUecmB8o — OKCUO — 2UOPOKCUO — COTb;
Xapakmepu3o06amu 0codvle C80UCMEaA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,
npU8oOUMb NPUMEPbl YPAGHEHUL PeaKyull, 1edcauux 8 0CHO8e NPOMbIULIEHHbIX CHOCOD08 NONYYeHUs AMMUAKA, CEPHOU KUCIOmMbl, YY2YHA U
cmanu;



® onuceleams dnwuuecmte U XumudecKue npoyeccsl, AsjAowmuecs 4acniblo Kpyecosoponia eeuecms 6 npupode,‘
® Op2aHrHu30e6dvlEAmo, npoeodumb YHYeHUu4ecKue npoexKnmosl no UCCNIEO0B8AHUIO CEOLUCME eewecme, UMernWuUx 6As30CHOE NpaKkmuiecKkoe 3Haverue.

ITnanupyemvie pezynomamut peanuzayuu npozpammot « opmuposanue YY/I» cpeocmeamu npeomema Xumuu:

JINYHOCTHBbIE YHUBEPCcAJIbHbIE YieOHble JielicTBUS

VYyamuecs 8- 9 kiaccoB Hay4arcs:

B paMKax 1eHHOCTHOI'0 U IMOIMOHAJILHOI0 KOMIIOHEHTOB OyayT chopMUpOBaHbI:

* FpaXJaHCKUI NaTpUOTU3M, JI000Bb K PoIHE, 4yBCTBO TOP/IOCTH 3a CBOIO CTPAHY;

* YBOXEHHUE K HCTOPHH, KyJIbTYPHBIM H UCTOPUUYECKUM MaMSITHUKAM;

* SMOIIMOHAIBHO MTOJIOKHUTEIEHOE IPUHSATHE CBOCH AITHHYECKON MICHTHYHOCTH;

* YBOXEHHUE K IPYyTUM HapojgaMm Poccun m Mupa U PUHATHE X, MEXITHUYECKAs! TOJIEPAHTHOCTh, TOTOBHOCTh K PaBHOIIPABHOMY COTPY/IHHUYECTBY;
* YBOKEHHUE K JJUYHOCTHU H €€ JIOCTOMHCTBY, JOOpOXKeIaTeIbHOE OTHOIICHHE K OKPYIKAIOIIUM, HETEPITUMOCTH K JIFOOBIM BHIaM HACHITUS 1 TOTOBHOCTD
HPOTUBOCTOATH UM;

* YBOKEHUE K LIEHHOCTSIM CEMbH, JIIOO0Bb K MPUPOJIE, IPU3HAHUE LICHHOCTHU 37J0POBbs, CBOET0 U JPYTHX JIIOJIEH, ONTUMU3M B BOCIIPUATUH MUDA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOpPEAIN3allui, COLIMaTbHOM NIPU3HAHUY;

* IO3UTUBHAsI MOpaAJIbHAsl CAMOOLICHKA U MOPAJIbHBIE UyBCTBA — YyBCTBO T'OPJOCTH MPH CIIEJOBAHUN MOPAJIbHBIM HOpMaM, NepeXUBaHUE CThIIA U
BUHBI [IPU UX HapyILIEHUH.

B paMkax qesiTeJJbHOCTHOIO (II0BeIeHYeCKOro) KOMIOHEHTa OyayT chopMupOBaHsbI:

* TOTOBHOCTb U CIIOCOOHOCTb K YYaCTHIO B IIKOJIbHOM CAMOYIIPAaBJIEHUH B Ipeieiax BO3PACTHBIX KOMIIETCHIIMH (1eXKypCTBO B LIKOJIE U Kiacce,
y4acTHe B JJETCKUX U MOJIOJEKHBIX OOLIECTBEHHBIX OpPraHU3aLUsAX, HIKOJIbHBIX U BHEIIKOJIbHBIX MEPONPHUATHSX);

* TOTOBHOCTb U CIIOCOOHOCTb K BBIIIOJIHEHUIO HOPM U TPeOOBaHUMN IIKOIbHOM XKU3HH, IPAaB U 00s13aHHOCTEH yUEeHUKA,;

* YMEHHE BECTH AUAJIOI HA OCHOBE PaBHONPABHBIX OTHOLIECHUH U B3aUMHOI0 YBOKEHUS U IPUHATHUS; YMEHHE KOHCTPYKTUBHO pa3peliaTh KOH(IUKTbI;
* TOTOBHOCTb U CIIOCOOHOCTb K BBIIIOJHEHUIO MOPAJIbHBIX HOPM B OTHOILIEHHH B3POCIBIX U CBEPCTHUKOB B IIIKOJIE, I0Ma, BO BHEYYEOHBIX BUJAX
NeATeNbHOCTH;

* IOTPEOHOCTh B YYaCTUH B OOLIECTBEHHON KU3HU OJMIKANIIIEro COLMAIbHOIO OKpPY>KEHHs, OOIIECTBEHHO MOJIE3HOM NesITeIbHOCTH;

* YMEHHE CTPOUTH KU3HEHHBIE IJIaHbI C YYETOM KOHKPETHBIX COLUANBHO-UCTOPHUUECKUX, TOJUTUYECKUX U SKOHOMHUYECKHX YCIOBHIA;

* YCTONYMBBINM MO3HABATENBHBIA HHTEPEC U CTAHOBJIEHUE CMBICI000pasytomel (yHKIMHU 103HAaBAaTEIbHOIO MOTHBA,

* TOTOBHOCTbH K BBIOOPY NMPO(UIBHOTO 00pa3oBaHusl.

Yuawuecs 8- 9 knaccos nonyuam 603m0x4cHOCMb Ol POPMUPOBAHUSL:

* 8LIPAIICEHHOU YCMOUYUBOU YYEOHO-NO3HABAMENbHOU MOMUBAYUU U UHMeEpPeca K YYEeHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO;

* A0eK8amHoll NO3UMUEHOU CAMOOYeHKU U H-KoHyenyuu,

* KOMNEmeHmMHOCMU 6 Peanu3ayull OCHO8 2paicOaHCKoll UOEHMUYHOCMU 8 NOCMYNKAX U 0esmelbHOCMU,




* MOPANbHO2O CO3HAHUS HA KOHBEHYUOHATILHOM YPOBHE, CHOCOOHOCMIU K PEUEeHUI0 MOPAIbHbIX OULEMM HA OCHOBe Y4éma No3uyull Y4acmHuKos
OueMMbl, OPUESHMAYUY HA UX MOMUBLL U YYBCBA, YCMOUYUBOE CIe008AHUE 8 NOBEOEHUU MOPALbHbIM HOPMAM U IMUYECKUM MPeDOBAHUAM,
* OMIAMUU KAK OCO3HAHHO20 NOHUMAHUSL U CONEPENCUBAHUS UYBCNBAM OPY2UX, 8bIPANCAIOUENICS. 8 NOCTYNKAX, HANPABIEHHbIX HA NOMOWb U
obecneyenue 61a20N0NYHUL.
PeryasiTuBHbIE YHHBEPCAJIbHBIE YUeOHbIE NelicTBUS
VYaammecs 8- 9 ki1accoB HaydaTcs:
* [IeJICTIOJIaraHUI0, BKITFOYAsl TTIOCTAHOBKY HOBBIX IIeJIel, TpeoOpa3oBaHne MPAKTHYSCKON 3a/1a41 B TTO3HABATEIIBHYIO;
* CAMOCTOSTEIHHO aHATM3UPOBATH YCIOBHS JOCTHKEHHUS IIETTH HAa OCHOBE YU€Ta BBIICJICHHBIX YUUTEIEM OPHEHTHUPOB JICHCTBHS B HOBOM Y4EeOHOM
MaTepHale;
* IUTAHUPOBATH MYTH JOCTHKCHHS 1IETICH;
* YCTaHABJIMBATH IEJICBBIC IPHOPHUTETHI,
* YMETh CAMOCTOSITEIILHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIIATh UM;
* IPUHAMATh PEIICHHS B TPOOJIEMHON CUTYaIli Ha OCHOBE TIEPETOBOPOB;
* OCYIICCTBIISITh KOHCTATHPYIOIIUHI U IPEABOCXHUIIAIONINI KOHTPOJIb TI0 PE3YJIBTATy | IO CIIOCO0Y NEHCTBHS; aKTyaIbHBI KOHTPOJIbh HA YPOBHE
MIPOU3BOJIEHOTO BHUMAHHS;
* aJICKBAaTHO CAMOCTOSITEIILHO OLIEHUBATH NIPAaBUJIBHOCTh BBIITOJIHEHHS JICHCTBUS 1 BHOCHTH HEOOXOIMMbIE KOPPEKTUBBI B UCTIOJIHEHUE KaK B KOHIIE
JEWCTBUS, TaK U TI0 XO/Iy €r0 pean3alluy;
* OCHOBaM IPOTHO3UPOBAHUS KaK MPEIBUICHUS OYyIyIUX COOBITUI U Pa3BUTHS IIPOIIECCa.
Yuawuecs 8- 9 knaccos nonyuam 603mMoACHOCIb HAYYUMBCAL:
* CAMOCMOAMENbHO CIABUMb HOBblE YYeOHbIE Yeau U 3a0ayl;
* HOCMPOEHUIO ICUSHEHHBIX NIAHO8 80 BPEMEHHO 21l NEPCNEeKmuge;
* NPU NIAHUPOBAHUU OOCMUICEHUS Yelell CAMOCMOSIMENbHO, NOJHO U A0EKEAMHO YHUMbIEAMb YCI08USL U CPEOCMBA UX OOCTUINCEHUSL,
* 8bI0ENAMDb AIbMEPHAMUBHBIE CHOCOObI 00CMUIICEHUS Yelu U 8blOUupamsv Hauboee d¢hghekmushvlii cnocoo,
* OCHOBAM Ccamope2ynayuU 6 Y4eOHOU U NOZHABAMENbHOU 0esTMelbHOCIU 8 (POPME OCO3HAHHO20 YNPABTIEHUSL CBOUM NOBEOCHUEM U OesIMETbHOCMbIO
HanpasieHHoU Ha OOCMUNCEHUE NOCMAGIEHHbIX Yelell;
* 0CYUeCmsisims NO3HABAMENbHYIO PePIeKCUI0 8 OMHOWEHUU OCLICMBULL NO PEUEHUTO YYeOHbIX U NO3HABAMETbHBIX 3A0aY,
* Q0EeKBAMHO OYEHUBAMb 0OBEKMUBHYIO MPYOHOCMb KAK MEPY (PaKmuiecko2o uiu npednonazaemoo pacxood pecypcos Ha peulerue 3a0adu;
* A0EeKBAMHO OYEHUBAMb CEOU BOIMONCHOCTIU OOCMUICEHUS. Yelu ONPEeOesIEHHOU CILONCHOCIU 8 PA3IUYHBIX Chepax camoCcmosimenbHoll
OessmenbHOCU;
* OCHOBAM CAMOPE2YNAYUU IMOYUOHATLHBIX COCMOAHULL,
* npunazamu 801evle YCUIUA U NPeoooaeeams mpyoOHOCMU U NPENIMCmeus Ha Nymu O0CMUNCEHUSA Yeael.
KoMMYHUKATHBHBIE YHUBEpPCAIbHBIE YieOHbIe 1eliCTBUS
VYyamuecs 8- 9 kiacca Hayqarcs:




* YUUTBHIBATH Pa3HbIC MHCHHUS H CTPEMUTHCS K KOOPAMHAIIMU PA3IMYHBIX MTO3HUIUI B COTPYTHHYECTBE;

* hopMyHpoOBaTh COOCTBEHHOEC MHEHHE U MMO3MIIUI0, apIYMEHTUPOBATh H KOOPAMHUPOBATH €€ C TO3UIUSAMH MAPTHEPOB B COTPYAHUYECTBE IIPH
BBIPA0OTKE OOIIEro PemeHus B COBMECTHOH JIEATEIIBHOCTH;

* YCTAHABJIMBATh U CPABHUBATh Pa3HbIC TOUKH 3PEHUS, IPEK/IC YeM MPHUHAMATH PEIICHHS U JIeTaTh BHIOOP;

* apryMEHTUPOBAThH CBOIO TOYKY 3PECHUS, CIIOPUTh U OTCTAMBAThH CBOO MO3HIIMIO HE BPXKICOHBIM JUISI OMIIIOHEHTOB 00pa3oM;

* 33]1aBaTh BOIPOCHI, HEOOXOIMMBIE JIJIsi OPraHU3aIMU COOCTBEHHOMN JESTEIBHOCTH U COTPYTHUYECTBA C MTAPTHEPOM;

* OCYILIECTBJISATh B3aMMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

* JICKBaTHO KMCIIOJIb30BaTh PeUb IS IJIAHUPOBAHUS U PETyJISIIIMUA CBOCH JEATSIHHOCTH;

* aJICKBaTHO KCII0JIb30BaTh PEUYEBbIC CPEICTBA IS PEIICHUS PA3IMYHBIX KOMMYHHKATUBHBIX 3a/1a4; BJIAJI€Th YCTHOW M MUCBMEHHOM PEeYbl0; CTPOUTh
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHE;

* OPraHM30BbIBATH U TNIAHUPOBATH Y4eOHOE COTPYAHUYUECTBO C YUUTEIIEM U CBEPCTHUKAMU, OTIPENICIIATD HETU U QYHKIMUA YIaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; INTAHUPOBATH OOITHE CITOCOOBI pabOTHI;

* OCYIIECCTBIISITh KOHTPOJIb, KOPPEKIIHIO, OIICHKY JIEHCTBHUI TapTHEPA, YMETh YOSIKIATh;

* paboTaTh B TpyNIe — yCTaHABIMBATh pabourie OTHOIIEHUS, 3PHEKTUBHO COTPYIHUYATH U CITOCOOCTBOBATH MPOTYKTUBHOM KOOTIEPAIUH;
WHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB M CTPOHUTH MPOJAYKTHBHOE B3aUMOACHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH;

* OCHOBaM KOMMYHHUKAaTUBHOU pediekcuu;

* HCIIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEIICTBA IS OTOOPAKEHUSI CBOMX YYBCTB, MBICJICH, MOTHBOB U TIOTPEOHOCTEH;

* 0TOOpaXkaTh B peun (Onucanue, 0ObSICHEHNE) COJIEPKAHUE COBEPIAEMBIX ICHCTBUH KaK B (pOPME TPOMKOH COIMATU3UPOBAHHOMN peyH, Tak U B
(dbopMe BHYTpEHHEH peUH.

Vuawuecs 8- 9 kraccos nonyuam 603M0HCHOCMb HAYYUMBCS!

* YUUMBIBAMb U KOOPOUHUPOBAMb OMAUYHbIE 0N COOCMBEHHOU NO3UYUU OPYeUX H00ell 6 COMPYOHUYECBE,

* YUUMBIBAMb PA3HbLE MHEHUsL U UHMeEPeChbl U 000CHOBbI8AMb COOCMEEHHYIO NOZUYUIO,

* HOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K PeuleHu0 npooiems;

* NPOOYKMUBHO paA3peulams KOHQIUKMbL HA OCHOBE Y4EMA UHMEePeCco8 U NOZUYUL 8CeX YYACMHUKOS, NOUCKA U OYEHKU ANbMEPHAMUBHBIX CNOC0006
paspeuteHusi KORYIUKmMos, 00208apusamsbCsi U NPUXOOUmMs K 00uemy peuleHuo 8 COBMeCmHOU OesimelbHOCMU, 8 MOM YUCLE 8 CUMYayul
CMOJKHOBEHUsL UHMEPECOs;

* Opamv Ha ceOsl UHUYUAMUBY 8 OP2AHUZAYUU COBMECHHO20 Oelicmeus (0en080e TU0epcmeo);

* 0KA3bIBAMb NOOOEPIHCKY U COOCUCMBUE MeM, OM KO20 3A8UCUM OOCIUICEHUE Yell 6 COBMECIMHOU 0esiIMelbHOCMU,;

* 0CYWeCmBIsmb KOMMYHUKAMUBHYIO PeeKCUlo KaK 0CO3HAHUE OCHOBAHUN COOCMBEHHBIX OeUCMBULL U OeUCmEULL NAPMHEPA,

* 6 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIEO08AMENbHO U NOJIHO Nepedasams NApmHEPy HeobXooumyo UHGopmayuio Kaxk opueHmup Ois
nocmpoeHust Oeticmaus,



* gCmMynamo 8 ouanoe, a Maxx#ce y4acmeos8amy 6 KOLIeKMUBHOM 00CYHCOeHUU NPODIeM, YHacmB808amy 8 OUCKYCCUU U APeYMEHMUPO8AMb C8010
no3uyuio, 81a0emsb MOHOIOSULECKOU U OUANOSULECKOU YOPMAMU pedl 8 COOMBEMCMEUU C SPAMMAMULECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20
AZbIKA,

* C1€008aMb MOPAILHO-IMUYECKUM U NCUXOO2UYECKUM NPUHYUNAM 00U eHUS U COMPYOHUYECTNBA HA OCHOBE YBANCUMENbHO20 OMHOUEHUS K
napmuépam, BHUMAHUSA K TUYHOCIU OPY2020, A0EeKEAMH020 MEeXCIUYHOCMHO20 60CRPUAMUS, 20MOBHOCMU A0EKEAMHO Pedauposams Ha HyHCObl
Opy2ux, 8 4acCmMHOCMU OKA3bIBANMb NHOMOUWD U IMOYUOHATLHYIO NOOOEPHCKY NRAPMHEPAM 6 Npoyecce OOCMUNCEHUSL 00Well Yeau COBMeCMHOT
oesmenbHOCu,

* ycmpausams 3¢ pexmusHbvle 2pynnosvie 00CyrHcOeHus U 0becneyusams 0OMeH 3HAHUAMU MeHCOY YleHaMU pYnnbl OJisk NPUHAMUS I eKmUBHbIX
COBMECMHBIX peuleHUll;

* 8 COBMECMHOU 0esIMEeNbHOCMU YEMKO (DOPMYIUPOBAMb Yelu 2PYNNbL U NO3BOJISMb €€ YYACMHUKAM NPOABISMb COOCMBEHHYIO JHEPeUIO OJisL
00CMUdICEeHUS IMUX YeJlell.

Ilo3HaBaTeIbHbIE YHUBEPCATbHbBIE YUeOHbIE el CTBUS

VYyamuecs 8-9 ki1accoB Hay4aTcs:

* OCHOBaM pealn3alliy MPOEKTHO-MCCIIeIOBATEIbCKON ACATEIBHOCTH;

* POBOJIUTH HAOIIOJICHNE M SKCIIEPUMEHT ITO/I PYKOBOJICTBOM YUHTEJIS;

* OCYIIECCTBIISITh PACHIMPEHHBIN MOUCK WHPOPMAIINH C UCTIOIH30BAHUEM peCypcoB OMOIMoTeKk U MHTepHeTa;

* CO3/1aBaTh M NMPEOOPA30BBIBATH MOJICIH U CXEMBI JUTSI PEIICHUS 3a/1a4;

* OCYIICCTBIISTH BEIOOp Hanbosee 3pPeKTUBHBIX CIIOCOOOB PEIICHHsI 33]1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* TaBaTh ONPEJICIICHUE TIOHATHSIM;

* YCTaHABJIMBATh IPUYHHHO-CIICACTBEHHBIC CBSI3H;

* OCYIIECCTBIISITH JJOTMYECKYIO OIEPAIINI0 YCTAHOBJICHHUS POJIOBUIOBBIX OTHOIICHUH, OTPAHUYCHUE TTOHSTHUS;

* 000011aTh IOHATHUS — OCYIIECTBIIATh JIOTUYESCKYIO OIEPAIIUIO TIEPEX0/ia OT BUIOBBIX MPU3HAKOB K POJAOBOMY TOHSATHIO, OT MOHSATHS C MEHBIITUM
00BEMOM K IOHATHIO C OOJIBIINM 00BEMOM;

* OCYIICCTBIISITh CPABHEHHE, CEPUALIMIO U KITACCUPHUKAIIMIO, CAMOCTOSATEIIBHO BEIOMPAsi OCHOBAHMS U KPUTEPUH JIJIsl YKAa3aHHBIX JIOTHUECKUX OTIepaIluif;
* CTPOUTH KIACCHU(UKAIIUIO HA OCHOBE IUXOTOMHUYECKOTO JeNieHus (Ha OCHOBE OTPHUIIAHUSA);

* CTPOUTH JIOTHUECKOE PACCYKICHHE, BKIIOUAIOIIEE YCTAaHOBICHNE MPUYNHHO-CIIEICTBEHHBIX CBS3CH;

* OOBSICHSTD SIBIICHUS, POIIECCHI, CBSI3U M OTHOIIEHHUS, BBISBIISIEMBIEC B X0/ HCCIIETOBAHUS;

* OCHOBaM O3HAKOMHUTEIHHOT0, U3yYaIOIIEro, YCBaWBAOIIETO U TOMCKOBOTO UTEHUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKIIOYasi YMEHHUE BBIJIENIATH [JIABHOE M BTOPOCTENIEHHOE, TJIaBHYIO UJICI0 TEKCTa, BBICTPANBATh MOCIE0BATEILHOCTh
OTHCHIBAEMBIX COOBITUH;

* paboTaTh ¢ MeTadhopaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHH, TOHUMATh M YIOTPEOISATH 000POTHI peyH, MOCTPOCHHBIE Ha CKPBITOM
yno00IeHnn, 00pa3HOM CONMKEHUU CIIOB.

Yuawuecs 8-9 knaccos nonyuum 603MoHCHOCMb HAYUUMBCA




* OCHO8AM peieKCUBHO20 YUmeHUsl,

* cmasumu npoodemy, ap2yMeHmupo8ams e€ aKmyaibHOCMb,

* CaMOCMOAMENbHO NPOBOOUMb UCCE008AHUE HA OCHOBE NPUMEHEHUS MemO0008 HADII0OeHUS U IKCNePUMEHMA,
* 8bIOBULAMb CUNOME3bL O CEA3AX U 3AKOHOMEPHOCAX COObIMULL, NPOYECCO8, 0ObEKMO8,

* OP2aHU308bI8AMb UCCIE008AHUE C YENbIO NPOBEPKU CUNOMES,

* deamv YMO3AKNIOYEHUS (UHOYKMUBHOE U NO AHANO02UU) U 8b18600bL HA OCHOBE ap2YyMEHMAaAYUU.

ITnanupyemoie peynomameol peanuszayuu npozpammsl « OCHOBbL CMBICI06020 UMEHUA U PADONIBL C MEKCIOM» CPEOCMEAMU RPeOMema Xumuu:
VYaammecs 8-9 kmaccoB HaydaTcs:

* OPHCHTHUPOBATHCS B COJICPKAHUN TEKCTA M IIOHUMATD €0 IEJIOCTHBIA CMBICIT:

— ONPEJISNIATH TJIABHYIO TeMY, OOIIYIO IeJTh HIIM Ha3HAYCHUE TEKCTa;

— BBIOMPATH U3 TEKCTA WM IPUIYMATh 3ar0JIOBOK, COOTBETCTBYOIIHMIA COJICPKAHUIO U OOIIIEMY CMBICTY TEKCTa;

— (GOopMyIMPOBATh TE3UC, BRIPAXKAIOIINUN OOIINN CMBICIT TEKCTa;

— MPEBOCXHINATH COJIEPKAHUE MPEMETHOTO IUIaHa TEKCTa 110 3ar0JIOBKY U C OMIOPOM Ha MPEBIAYIINN OIBIT;

— OOBSICHATH TOPSIOK YaCTCH/MHCTPYKIUNA, COACPIKAIINXCS B TEKCTE,

— COIIOCTaBJISITh OCHOBHBIE TEKCTOBBIE 1 BHETEKCTOBBIC KOMITOHEHTHI: OOHAPYKUBAaTh COOTBETCTBHE MEXK/y YaCThIO TEKCTA U €r0 OOIIeH HIee,
cOpMYITHPOBAHHOM BOIPOCOM, OOBSICHATh HA3HAYCHHUE PUCYHKA, TIOSCHAThH YaCTH I'padrKa UM TaOIHIIBI U T. 1.;

* HaXOIMTh B TEKCTE TpeOyeMyro HHPOPMAIUIO (MpoderaTh TEKCT TIa3aMH, ONMPEIEIISTh €r0 OCHOBHBIC AJIEMEHTHI, COTIOCTABIISATH (POPMBI BRIPAKCHUS
WHGPOPMAIIMHY B 3aIIPOCE U B CAMOM TEKCTE, YCTAHABIUBATb, SBJISIFOTCS JIM OHHU TOXJICCTBEHHBIMH WJIM CHHOHUMHYECKHUMH, HAXOIUTh HEOOXOIUMYIO
eAUHUIYY HHPOPMAIIUH B TEKCTE);

* peraTh y4eOHO-II03HABATEIbHBIC H YUCOHO-TTPAKTHUECKHE 3a/1a4H, TPEOYIOIINE TIOJTHOTO U KPUTUYECKOTO IIOHMMAaHUs TEKCTa!

— OIpEeNeNATh Ha3HAYCHUE Pa3HBIX BUOB TCKCTOB;

— CTaBWTb Niepel cOOOM 11eIIb YTECHHS, HATIPABJISIS BHUMAHHUE Ha MOJIC3HYIO B TAHHBIH MOMEHT HH(OpMAIIHIO;

— Pa3NIn4aTh TEMbI U TIOATEMbI CIICIIMATBHOTO TEKCTA,

— BBIJIENIATH HE TOJBKO IIaBHYIO, HO U U30BITOUHYIO HH(POPMAIHIO;

— MPOTHO3UPOBATH TOCIEIOBATEIHHOCTh U3J0KEHUS UJIEH TeKCTa;

— COMOCTAaBIAThH Pa3HbIE TOUKU 3PEHUS U Pa3Hble HCTOYHUKU MH(POPMAIIUH 110 33JaHHOHN TeMe;

— BBIMIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJICIICHHBIX (DAaKTOB U MBICIICI;

— (opmupoBaTH Ha OCHOBE TEKCTa CUCTEMY apI'yMEHTOB (JIOBOJIOB) /Ui 0OOCHOBAHMS ONPEACTIEHHON MO3UITNH;

— MOHUMATH JIyIIEBHOE COCTOSHHUE IEPCOHAKEN TEKCTA, COMIEPEKUBATH HIM.

* CTPYKTYPHUPOBATh TEKCT, UCIOJIb3YSl HyMEpaIUIO CTPAHUI], CIIUCKH, CCHUIKU, OTJIaBJIICHUE; IPOBOINUTH IPOBEPKY MPABOMKUCAHUS; UCIIOIL30BATh B
TeKCTe TaOIHIIBI, N300paKEeHHUS,



* mpeoOpa3oBBIBATH TEKCT, UCIIONIB3YsI HOBbIC (DOPMBI IpecTaBlieHus HH(BOpMauu: GopMyIIbl, TpaduKu, TuarpaMmebl, TAOIUIB! (B TOM YHCIIC
JTUHAMUAYECKUE, SJICKTPOHHBIC, B YACTHOCTH B MPAKTHUECKHUX 3a7a4ax ), MEPEXOAUTh OT OJIHOTO MPEACTABICHHS JaHHBIX K JPYTOMY;

* UHTEPIIPETUPOBATH TEKCT:

— CpaBHUBATH U MPOTHBOIIOCTABIIATE 3aKIIIOUEHHYIO B TEKCTE MH(POPMAITHUIO PA3HOTO XapaKTepa;

— oOHapy>KUBaTh B TEKCTE JJOBOJIbI B TIOJITBEPKICHUE BBIJIBUHYTHIX TE3UCOB;

— JIeTaTh BBIBOIBI U3 CHOPMYITUPOBAHHBIX TTOCHUIOK;

— BBIBOJIUTH 3aKJIIOYEHUE O HAMEPEHHUH aBTOPA WM TIIaBHON MBICIIU TEKCTA.

* OTKJIMKAThCS Ha COZIEpKAHUE TEKCTa:

— CBSI3BIBaTh HHGOPMAIINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMHU U3 JIPYTUX UCTOUYHUKOB;

— OILICHWBATh YTBEPKJEHUS, CACIIaHHBIC B TEKCTE, UCXO/I U3 CBOUX MPEJCTABICHUN O MHUPE;

— HAXOJUTh JOBOJIBI B 3AIIIUTY CBOCH TOUKHU 3PEHUS;

* OTKJIMKaThCs Ha OpPMyY TEKCTa: OLIEHUBATh HE TOJIBKO CO/IEP)KaHHUE TEKCTa, HO U ero (opMy, a B 1IEJIOM — MAacTEPCTBO €ro UCIOTHEHMUS;

* Ha OCHOBE UMEIOUINXCS 3HAHUHN, )KU3HEHHOT'O OTIbITa MOABEPraTh COMHEHHIO JOCTOBEPHOCTh UMeloLIeiicss HHpopMaluu, 00HapyKUBATh
HEJOCTOBEPHOCTh MOTyyaeMol HHGopMaIuy, Npodesbl B UHPOPMAIIUU U HAXOJUTh ITyTH BOCIIOJIHEHUS ATUX IIPOOEIIOB;

* B rpoiiecce paboThl C OJHUM UM HECKOJIbKUMHU UCTOYHUKAMU BBISIBIISITH COIEPIKALIYIOCS B HUX IPOTHBOPEUHBYIO, KOH(MIMKTHYIO HHPOPMAIIHIO;
* HCIIOJIb30BATh MOJYYECHHBIN ONBIT BOCHPUATHS HHPOPMAIIMOHHBIX 0OBEKTOB 11 000TaIeHHs] YyBCTBEHHOT'O OIbITA, BHICKAa3bIBATh OLIEHOYHBIE
CYKJICHHSI U CBOIO TOUYKY 3PEHHUS O MOJTYYEHHOM COOOILIEHUH (IPOYUTAHHOM TEKCTE).

Yuawuiicsa 8- 9 knaccos nonywam 603mM0ACHOCMb HAYUUMBCL.

* AHANU3UPOBAMb USMEHEHUS C80e20 IMOYUOHANLHO20 COCMOSIHUA 8 Npoyecce YmeHusl, NOJYYeHUs U nepepadbomKu noay4eHHol uHgopmayuu u eé
OCMbICTICHUS.

* GLLAGIAMb UMNIUYUMHYIO UHGOPMAYUI0 MEeKCMA HA OCHO8e CONOCMABIeHUSA UTIOCMPAMUBHO20 MAMepualda ¢ uHghopmayuell mekcma, aHamu3a
noomexkcma (UCno1b308AHHBIX A3LIKOGLIX CPEOCME U CIMPYKIMYPbl MEeKCMa,).

* KpumuuecKu OmHOCUMbCA K PEeKIaMHOU uHgopmayuu,

* HAX0O0UMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOU UHDOpMAYUU,

* onpeodessims 00CHMOBEPHYIO UHGOpMayUio 8 cyiae HAlUudUus npomueopedUusoli Uil KOHQIUKMHOU CUMYAyUl.

ITnanupyemoie pezynomamaut peanuszayuu npozpammol «@opmuposanue HKT - komnemenmnocmu 00y4aroujuxca) cpeocmeamu npeomema
xumuu:

VYyamuecs 8-9 kiiaccoB Hay4uTCs:

* BBICTYIATh C Ay TUOBHICOTOICPKKOM, BKIIIOYasi BEICTYIUICHHE TIEpe]] AUCTAHIIMOHHON ayJUTOPHEI;

* y4acTBOBaTh B 00CYKJIeHUH (ay1n0BUAe0()OpYyM, TEKCTOBBII POpyM) C UCTIOIB30BAaHUEM BO3MOXKHOCTEH MHTEpHETA,

* HCIIOJIb30BAaTh BOZMOKHOCTH 3JIEKTPOHHOM MOYTHI 1711 HHPOPMAIIHOHHOTO O0OMEHa;

* BECTH JIMYHBIN THEBHUK (OJI0T) ¢ UCIIOJIb30BaHUEM BO3MOKHOCTEH VHTepHeTa;



* OCYIIECTBIISITh 00pa30BaTEIbHOE B3aUMOICHCTBHE B MH(OPMAIIMOHHOM IIPOCTPAHCTBE 00PA30BATEIIHEHOTO YUPSIKIACHHS (ITOJTyICHUE U BHIITOJIHCHUE

3aJlaHuH, MTOJTyYeHHEe KOMMEHTapHUEB, COBEPIICHCTBOBAHHUE CBOCH paboThI, (hopMHUpOBaHHE TOPT(HOIINO);

* cOOJI0IaTh HOPMBI HH()OPMAIIMOHHON KYJIBTYPBI, STUKH U TIPaBa; C YBAXKCHUEM OTHOCHUTHCS K YaCTHOW WH(MOpMaIuu 1 HHPOPMAITMOHHBIM TIpaBaM

JPYTHUX JIFOACH.

* HCIIOJIB30BATh Pa3IMYHbIC MPUEMBI TTorcka nH(popManuu B UHTEpHETE, ITOMCKOBBIC CEPBUCHI, CTPOUTH 3aIPOCHI IS TOMCKa HH(pOpMAaIiK 1

aHAJTM3UPOBATH PE3YIIbTATHI IIOMCKA,;

* MCIIOJTB30BaTh MPUEMBI TTOMCKA HH(DOPMAIIMK Ha TIEPCOHATTLHOM KOMITHIOTEpE, B MHPOPMAITMOHHOM cpejie yUPESKISHUS U B 00pa30BaTeIbHOM

MIPOCTPAHCTBE;

* HCIIOJTB30BaTh Pa3IMYHbICc OMOIMOTEYHBIC, B TOM YHCJIE 3JICKTPOHHBIC, KaTAJIOTH JIJIS TIONCKA HEOOXOMMBIX KHUT

* HCKaTh HH()OPMAIIHIO B Pa3JIMYHBIX 0a3aX JaHHBIX, CO3/[aBaTh M 3aIOHITH 0a3bl JAHHBIX, B YaCTHOCTH HCITOJIB30BATh PA3IMYHBIC OTPECITUTEIIH;

* popMuUpoOBaTH COOCTBEHHOE WH(OPMAITMOHHOE TIPOCTPAHCTBO: CO3/IaBAaTh CHCTEMBI ITAIOK U Pa3MeIlaTh B HUX HY)KHbIC HH(PpOpMAIMOHHBIC

WMCTOYHUKH, pa3MeInars nHpopMmario B TaTepHeTe.

* BBOJIUTH PE3YJIbTaThl U3MEPEHUN U Apyrue HUpoBbIE JaHHbIE U1 UX 00paOOTKU, B TOM YHUCIIE CTATUCTUYECKOW U BU3YaIU3aliy;

* MPOBOJUTH KCIIEPUMEHTHI U UCCIIEOBAHUS B BUPTYaIbHBIX JIAOOpaTOPHSIX

Yuawuiica 8-9 knaccoe nonyuam eozmoocnocms Hayuumscs:

* 83AUMOO0ELCBOBAMb 8 COYUATILHBIX CemX, pabomams 6 cpynne Hao cooOweHuem (8uKu),

* yuacmeogams 8 hopymax 6 COYUAIbHbIX 00PA308aMENbHBIX CEMAX,

* 83aUMO0eLCNB08aNb C NAPMHEPAMU C UCNONIL308AHUEM B03MOXCHOCIel UnmepHema.

* c030a6amb U 3aNOTHAMb PA3IUYHbIE ONpederument,

* UCNONB308aMb PA3IUUHbIE NPUEMBL noucka ungopmayuu 6 nmepneme 6 xooe yuebHol oesmenbHOCMU.

* NPOBOOUMb eCTNeCMBeHHO - HaAYUHble U COYUATbHbIE USMEPEHUs], 6600UMb Pe3VIbmamsl UsMepeHull U Opy2ux Yu@posvix OaHHbIX U 0bpabamuvieams
Ux, 8 MOM Hucie CmamucCmuyecku U ¢ NOMOWbI0 8U3YANUZAYUL

* AHAIU3UPOBAMb PE3YIbIMAMbL C80€l 0esIMeNbHOCIU U 3aMPAaAYUBAeMbLX Pecypcos.

ITnanupyemvie pezynomamet peanuzayuu npopammol «OcHOBbL yuedHO-UCCIE006aMENbCKOU U NPOEKMHOU 0eAmeIbHOCIUY CPeOCmeamu
npeomema Xumuu:

VYuamuecs 8 - 9 ki1accoB Hay4arcs:

* IUTAHKPOBATH U BBHITIONHATH y4eOHOE HCCIIEIOBAHNE U YYEOHBII TPOEKT, UCIIONB3Ysl 000PyI0BaHUE, MOJIENN, METOIbI ¥ TIPUEMBI, aJeKBaTHBIC
uccieayemMon npodieme;

* BEIOMpATh M HCIOJIB30BaTh METO/IbI, PEJICBAHTHBIC pacCMaTpUBaeMOii mpolieme;

* pacmo3HaBaTh U CTABHTH BOIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh TIOJyYeHbI TyTEM HAYYHOTO MCCIIECAO0BAHMsI, OTOMPATh aJJICKBATHBIE METOIbI
uccIeI0BaHusl, (POPMYJIMPOBATH BHITEKAIOIINE U3 UCCIICIOBAHHS BBIBOJIBI;



* MCIIOJIb30BATh TAKKE €CTECTBEHHO - HAyYHBIC METO/IbI U MPUEMBI, KaK HAOJIIOICHHE, TIOCTAHOBKA MPOOJIEMBI, BBIIBHIKCHUE «XOPOIIEH TUIIOTE3bD»,
AKCIIEPUMEHT, MOJICTUPOBAHKE, HCITOJIb30BAaHHE MATEMATHUECKUX MO/ICNICH, TEOPETHUECKOE 000CHOBAHUE, YCTAHOBICHHE I'PAHKIl TPUMEHHUMOCTH
MOJICTTH/TCOPHH;

* SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, NCIIOJIb30BATh S3bIKOBBIC CPECTBA, a/JICKBATHBIC 00CYXIaeMOi IpodieMe;

* OTNINYATh (GAKTHI OT CY)KICHHUIH, MHCHUN M OIICHOK, KPUTHYECKU OTHOCUTBCS K CYXKICHUSIM, MHEHHSIM, OlIEHKaM, PEKOHCTPYHPOBATh X OCHOBAHUS;
* BUJICTh U KOMMEHTHPOBATh CBS3b HAYYHOT'O 3HAHUS U [IEHHOCTHBIX YCTAHOBOK, MOPAIbHBIX CYXKACHHU MPH MOJITyUYEHHH, PACTIPOCTPAHEHUH U
MPUMEHEHHH HAYYHOTO 3HAHMS.

Vuawuecs 8- 9 knaccos nonyuam 603M04CHOCMb HAYYUMBCL:

* CAMOCMOAMENbHO 3A0YMbLEANb, NIAHUPOSAMb U 6bINOIHSMb Y4eOHOe UCCIe008aHUe, VUeOHbI U COYUATbHBLL NPOEKN,

* UCNONBL306AMb 002AOKY, 03ApeHUe, UHMYUYUIO,

* UCNONBL306AMb MAKUE eCMEeCMEEHHO - HAYYHble Memoobl U NPUEMbL, KAK A6Cmpasuposanue om npuexooauux (hakmopos, nposepKa Ha
COBMECMUMOCMb C OPY2UMU U3BECIHBIMU (akmamu,

* YENeHANPAGIEHHO U OCOZHAHHO PA3BUBAMb CE0U KOMMYHUKAMUGHbLE CHOCOOHOCMU, 0C8AUBAMb HOBbLE A3bIKOGbLE CPEOCMEd,

* 0CO3HABAMb C80I0 OMBEMCMEEHHOCHb 30 OOCMOBEPHOCb NOLYYEHHBIX 3HAHULL, 30 KAYeCME0 8bINOIHEHHO20 NPOEeKmA.

1. COAEPKAHUE YYEBHOI'O KYPCA

I'ox oOyueHus KonngecTBo yacoB B Heneto KonuvecTBO y4eOHBIX HENENb Bcero wacos
8 kiacc 2 35 70
9 kmacc 2 34 68
Utoro 138

XUMMUS 8 kiaacc 6a30BbIid ypoBeHb (70 yacoB)
Pa3nes 1. OcHOBHBIC MOHATHA XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPEACTABICHHIT)
IIpenmer xumun. XUMusl Kak 4acTh €CTECTBO3HaHMA. BemiecTBa u ux cBoicTBa. UncThle BelecTBa U cMecH. MeTo/bl MO3HAHUS B XUMHHU:
HabmroieHue, skcnepuMenT. [Tpuemsl 6e30macHo paboThl ¢ 06opyoBaHHEM U BenlecTBaMu. CTpoeHue MIaMeHu.
Yucteie BemiectBa U cMecd. CrocoObl OYMCTKM BELIECTB: OTCTaWBaHUE, (UIBTPOBAHME, BBIMAPUBAHUE, KPUCTAIUTU3ALMS, JUCTUIUIALUS.
OuU3NYECKNE U XUMUYECKUE SBJICHUA. XUMHUYECKUE peakunu. [Ipu3Haky XMMHUUYECKUX PEAKIMI U YCIOBUsI BOSHUKHOBEHHUS M TEYEHHS] XUMHUECKUX
peaKuum.



ATOMBI, MOJICKYJIBI W HOHBI. BeriecTBa MOJEKYJSIPHOTO W HEMOJIEKYJISIPHOrO cTpoeHus. Kpucrammmdeckne W amMopgHBIC BEIICCTBA.
Kpucrannudeckue pemerku: MOHHAs, aTOMHAast U MOJieKyJisspHas. [IpocTeie U ciokHbIe BemecTBa. XUMUYECKUN IeMEeHT. MeTauibl 1 HeMEeTaslIbl.
ATtomHas eauHHUIA Macchl. OTHOCUTENbHASI aTOMHAsA Macca. SI3bIK XUMUU. 3HAKH XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA.
Xumuaeckue Gpopmyiibl. OTHOCUTENBbHAS MOJISKYJISIpHAs Macca. KauecTBeHHBIN M KOJIMYSCTBCHHBIN COCTaB BEIIECTBA. BRIYUCIICHUS 110 XUMUYECKUM
dbopmynam. MaccoBast 10Ji1 XHMHAYECKOTO 2JIEMEHTa B CJI0KHOM BEIIIECTBE.

BanentHocTh XuMuueckux djeMeHTOB. OrnpeaenieHHe BaJCHTHOCTH dJIEMEHTOB Mo ¢GopmyiiaM OuHapHBIX coeauHeHui. CocTtaBieHue
XUMUYECKUX (HOPMYJT OMHAPHBIX COCTMHEHUI 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpPHOE yueHHEe. 3aKOH COXpaHEHHUs Macchl BemecTB. JKu3Hb u aestenbHocTh M.B. JlIoMmoHocOBa. XumMudecknue ypaBHEHUS.
THumbl XUMAYECKUX PEAKIIAMN.

Kucnopon. Haxoxnenue B npupone. [lomydenune kucinopona B 1ab0paTopuu M MPOMBINIIEHHOCTH. DU3HYECKHE U XUMUYECKHE CBOMCTBA
kucinopopaa. ['openne. Oxcunpl. [Ipumenenue kucinopoaa. Kpyrosopot kucinopoaa B npupoje. O30H, auioTponus Kuciopoaa. Bo3ayx u ero cocras.
3ammTa aTMOC(EpHOT0 BO3/AyXa OT 3arPsI3HCHHM.

Bomopon. Haxoxnenune B mpupone. Ilomydenue Bogopona B 1abopaTopuu U TMPOMBIIUICHHOCTH. Du3nyeckue M XUMHUYECKHE CBONCTBA
Boiopoaa. Bomopon — BocctaHoBUTENb. Mephl 6e30macHOCTH Mpu paboTte ¢ BojopoaoM. [Ipumenenune Bogoposa.

Boma. Metoasr onpenenenus coctaBa BOAbl — aHAINW3 M CUHTE3. DU3MYECKHE CBOMCTBA BOAbl. Boma B mpuponae u crocoObl €e OYMCTKH.
Abspanus BoJbl. XMMHUYECKHE CBOMCTBa BoAbl. I[IlpuMmenenue Bompl. Boma — pactBoputens. PacTBopuMOCTh BellecTB B BojJie. MaccoBas 10Jid
PacTBOPEHHOT' O BELIECTBA.

KonnyectBennbie otHomeHuss B xumuH. KomnmyectBo BemectBa. Moib. MomsipHass Macca. 3akoH ABoraipo. MoJspHbIi 00beM Ta3oB.
OTtHocuTeNnbHAs IIIOTHOCTH ra30B. OOBbEeMHbIE OTHOIICHHUS I'a30B MPU XUMUYECKUX PEaKIUIX.

Baxkneiimne kimacchl Heopranudeckux coenuHeHuil. Okcupl: coctaB, kiaccuduxanus. OCHOBHbBIE M KHCIOTHbIE OKcuIbl. HoMeHkmaTypa
oKkcuJ0B. OU3NUYECKUE U XUMUYECKUE CBOMCTBA, MMOJIyYEHUE U IPUMEHEHUE OKCUOB.

I'unpokcunel. Knaccupukanus ruapokcunoB. OcHoBanusi. Cocras. Illenoun u HepacTBopuMble ocHOBaHUA. HoMeHknaTypa. @usndeckue u
XMMHUYECKHE CBOMCTBA OcHOBaHMM. Peakuus neiitpanuzanuu. [lodyyenue u npumeHeHrne OCHOBaHUNA. AMGOTEpHbIE OKCUABI U TUAPOKCUIBI.

Kucnotsl. CocraB. Knaccuduxanus. Homenknatypa. @uznueckue 1 XMuMUYECKHE CBONCTBA KUCIOT. BBITECHUTENbHBIN sl METAIIIOB.

Comnu. CocraB. Knaccudukanus. Homenknarypa. @usudeckue cBoiicTBa cosiell. PacTBopuMocTh cosell B Bojie. XUMUYECKUE CBONCTBA COJIEH.
CrniocoOsl nosryuenust cosei. [Ipumenenue comneil.

['eneTnyeckasi CBSI3b MKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COETUHEHMI.

Jemoncrpanuu. O3HaKoMIIeHHE ¢ 00pa3liaMy MPOCTBIX U CIOXKHBIX BemecTB. CrocoObl OUMCTKU BEIIECTB: KPUCTAIIM3AIMS, TUCTUILISAINS,
xpomatorpadus. OnbIThI, MOATBEPKAAIOIINE 3aKOH COXPAHEHHUS MACChl BEIIECTB.
[Tonydenue u coOupanue KUCIOPO/Ia METOJOM BHITECHEHUs BO3/TyXa M BoJbl. OmnpeneneHne coctaBa Bo3ayxa. Kounexyus Heghmu, KaAMeHHO20
Yyelisl U BpOOYKMO8 ux nepepadomxiu.

HonyquI/Ie BOAOpPOJa B alIiapare KI/IHa, IIPOBEPKa BOAOpOJAa Ha YUCTOTY, TOpCHHUEC BOAOPOAA, CO6I/IpaHI/IC BOAOpOJda METOAOM BBITCCHCHUA
BO3yXa W BOIBI. Amnanmus BOJBI. Cunres BOJbI.



3HaKOMCTBO ¢ 00pa3liaMu OKCHJIOB, KHCIIOT, OCHOBaHUM 1 cosiei. HeliTpanuzanus ménoun KMUCaoTol B IPUCYTCTBUU HHAMKATOPA.
JlabopaTopHble onbIThl. PaccMOTpeHME BEMIECTB ¢ pa3InYHbIMU (PU3HMUECKUMU CBOMCTBaMHU. Pa3aenenrue cMecu ¢ oMOIIbI0 MarHuTa.
[Tpumeps! GU3MUECKUX U XUMUYECKUX SBJICHUN. Peakiinu, HiumocTpupyonre OCHOBHBIE MPHU3HAKU XapaKTepHBIX peakiin. Pa3inoskeHrne OCHOBHOTO
kapOonara memu (11). Peakums 3aMemiennst Meu Kemne3oM.
O3nakomiieHHE ¢ 00pa3liaMu OKCHJIOB.
BzaumoseiictBue Bogopoaa ¢ okcugom meau (11).
OHBITI)I, MOATBCPKAAOINEC XUMHUYCCKUEC CBOMCTBaA KHCIIOT, OCHOBaHUI.
IIpakTHYyeckne padoThI
o [IpaBuia TexHUKM 06€30MaCHOCTHU MPHU padboTe B XUMUYECKOM KaOuHeTe. O3HaKOMIIEHUE C TaOOPATOPHBIM 000PYIOBaHUEM.
e QuncTKa 3arps3HEHHON TOBAPEHHOM COJIH.
e [lonmydeHne u cBOWCTBa KUCIOPOAA
o [TomyueHnne Bogopoa U U3y4YE€HHE ErO CBOMCTB.
o [IpuroroBieHue pacTBOPOB COJIEH ¢ ONMPEACIEHHON MAacCOBOM 10J1€H PaCTBOPEHHOTO BEIIIECTRA.
e PenieHune skcriepuMeHTaIbHbIX 33/1a4 0 TeMe « OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUIN.
PacuerHsbie 3agaun:
Brruncienue oTHOCUTETFHOM MOJIEKYJIIPHOM MacChl BelecTBa 1o ¢hopmMyJie. Berancnenrne MaccoBO# 101 3JIEMEHTa B XUMHUECKOM
COEMHEHHNH. Y CTAaHOBJIEHUE TpOCTeieii (opMyIibl BElECTBA IO MACCOBBIM JOJSIM 3JIEMEHTOB.
Haxoxienne MaccoBoi 10JIM paCTBOPEHHOI'O BEILIECTBA B pacTBOpE. BhIuncieHne Macchl paCTBOPEHHOTO BELIECTBA U BOBI JUIs1
MIPUTOTOBJICHUS PACTBOPA ONPEACIEHHON KOHIEHTPALINH.
OOBbEMHBIE OTHOILIEHUS Ta30B MMPU XUMUYECKUX PEAKIIMSIX.
Borurcnenus mo XuMHYeCKUM YPaBHEHUSIM MacChl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMH [0 MACCE UCXOTHOTO
BEIIECTBA, 00bEMY HIIM KOJIMYECTBY BEUIECTBA, COJIEPKAIIETO ONPEACTEHHYIO OO MPUMECEH.
Paznea 2. Ilepuoanyeckuii 3aK0H U NepruoandecKas cucremMa xumuieckux 3jemMeHToB /.. MenaeneeBa. CTpoenue aroma.
[lepBpie MONBITKH KJIaCCU(DUKALNYA XUMHUYECKHUX AJIEMEHTOB. [loHATHE 0 rpyIax cXOIHBIX JIeMEeHTOB. EcTecTBeHHBIE ceMelCcTBa IEeTOYHBIX
MeTauioB U ranoreHoB. bmaroponnsie ra3el. [lepuoanueckuit 3axon [[.M.MenneneeBa. Ilepuoanueckas cucremMa Kak €CTECTBEHHO — HAyYHOE
KIaccUpUKaIUs XUMUYECKHUX 3MeMeHToB. TabnuuHas ¢opma mpeacTaBieHHUs KiIacCUPUKAUKU XUMHUYECKHX d3JeMeHTOB. CTpyKTypa TaOIHIIbI
«Ilepuonnueckas cucreMa xumuueckux snemeHToB [I.MI. MenpeneeBa» (kopoTkas ¢opma): A- u b- rpynmel, nepuoasl. dusnyueckuii cMbICT
MOPSAIKOBOTO dJIEMEHTa, HOMEpa Nepro/ia, HoMepa TPYMIbI (U1 SJIEeMEHTOB A-TPyYTI).
Crpoenue aToma: siApo U IEKTpoHHas o0omouka. CocTaB aTOMHBIX siiep: IPOTOHBI M HEUTPOHBI. M30TOMBI. 3apsi aTOMHOTO SApa, MacCOBOE
YHCII0, OTHOCUTENbHAS aToMHast Macca. CoBpeMeHHasi (GOpMYIUPOBKA MOHATUS «XUMUYECKHH dJIEMEHTY.
DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 PHEPTETUUECKOM YPOBHE (IJEKTPOHHOM CIIOE), €r0 EMKOCTH. 3aIll0JIHEHUE AIEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB MEPBOTO — TPEThEro nepuoAoB. CoBpeMeHHast POPMYIHPOBKA MEPHOJNIESCKOTO 3aKOHA.



3HaveHue nepuoanydeckoro 3akona. Hayunsie nocrmkenus .M. MenneneeBa: ucnpaBieHe OTHOCUTEIBHBIX aTOMHBIX Macc, MpeACKa3aHue
CYIIECTBOBAHUSI HEOTKPBITHIX JJIEMEHTOB, NEPECTAHOBKM XUMHUYECKUX D3JIEMEHTOB B MEpUOaHYECKO cucteMe. Kusznb u nearenbHocTs ..
Menneneesa.

JdemoHcTpaumnu:

dusnyeckre CBOMCTBA MICIIOYHBIX METAUIOB. B3anmonelicTBie OKCUAOB HAaTpus, Maruus, ¢ocdopa, cepsl ¢ BOJOH, UCCIECIOBAHNE CBOWCTB
IIOJIyYEHHBIX NPOAYKTOB. B3anMmonencTeue HaTpusa M Kanus ¢ Bojod. du3nyeckue CBOMCTBA rajJOreHOB. B3anmmonelcTBHe altOMUHHS C XJIOPOM,
OpoMOM U o/10M.

Pasjnen 3. CtpoeHue BelecTBa.

DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX d3JI€MEHTOB. OCHOBHBIE BHJbBl XHUMHUYECKOW CBSI3M: KOBAJECHTHAas HEMOJIApHAs, KOBAJEHTHAS
MoJsipHasi, MOHHAsA. BalleHTHOCTH AJIEMEHTOB B CBETE 3JIEKTPOHHON Teopuu. CreneHb okucieHus. [IpaBuna ompeneneHus CTENEHEH OKHCICHUS
JJIEMEHTOB.

JdemoHcTpaumnu:

ComnocraBneHne PU3NKO-XUMUYECKUX CBOMCTB COCAMHEHUN C KOBAJICHTHBIMH U HOHHBIMU CBSI3SIMU.

XHUMMUA 9 kaacc 0a30Bblil ypoBeHb (68 yacoB)

Paznea 1. MHoOroo0pasue XuMHYECKHX pPeaKIuii.

Knaccugukanus XuMU4eCcKuX peaklMii: peakiMi COeAUHEHUs, pa3ioKeHus, 3amelieHus, ooMeHa. OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLINU.
Oxucnurens, BOCCTAHOBUTENb, IPOLECCHl OKHUCICHHSI U BOCCTaHOBJICHHS. COCTaBIIEHNE yPaBHEHUN OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMN C
IIOMOIIIBIO METO/Ia MIEKTPOHHOI0 OaaHca.

TennoBble 3(PdeKkThl XUMHUYECKUX peakuuid. DK30TepMHUECKHE, SHAOTEPMUYECKHE peakiuH. TepMoXuMudeckue ypaBHeHHs. Pacu€rbl 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOpoCTh XMMHUYECKUX peakinid. PakTOpsl, BAUAIOIINE HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHavabHbIE IPEACTABICHUS O KaTalus3e.

Oo6partumele peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHHU.

XUMHUECKUE peaklUy B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEdNeKTpoiauThl. Monbl. KaTHOHBI U aHMOHBL [udpamnas meopusi pacmeopos.
DNeKTpoaUTHYECKas AMCCOLMAIUS KUCIOT, OCHOBaHMM M coseil. CnaOble M cuibHbIE eKTpoiuThl. CTemneHb auccouuanyu. Peakuunm MOHHOrO
oOMeHa. YCIIOBHS TeUSHMs peaklMii MOHHOTO OOMEHa JI0 KOHIa. XMMHUYECKHe CBOICTBa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEAMHEHUH B CBeTe
MpeJCTaBICHUN 00 SIEKTPOTUTHUECKON JUCCOLUALIMM U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMAX.

demoncrpanun.  IIpumepbl 5K30 - M DHIOTEPMHUYECKUX peakuuid. B3aumonencTBMe IUMHKA C COJSHOM M YKCYCHOM KHCJIOTaMH.
B3aumMoneiicTBre TpaHyIMPOBAHHOTO IIMHKA M IIMHKOBOM MBIIM C CONMSTHON KUCNIOTOM. B3aumoneiictBue okcuna meau(ll) ¢ cepHoit kuciaoToi pazHoit
KOHLICHTpAallUU IIPU PasHbIX Temmeparypax. I'opeHue yrid B KOHLICHTPUPOBAHHOM a30THOM KHUCIOTE. ['OpeHHe cepbl B paCIIaBICHHOW CEIUTPE.
HcnbiTanue pacTBOPOB BELIECTB HA DJIEKTPUYECKYHO IIPOBOAUMOCTD. JIBHKEHUE MOHOB B DJIEKTPUYECKOM II0JIE.

JlaGopaTopHble onbIThI. Peakinu oOMeHa MeXIy pacTBOpaMH 3JIEKTPOJIUTOB.

IIpakT4yeckune padoTnl



e Ne 1. M3yueHue BAMSIHMS yCIOBUN IPOBEACHUS XMMUUECKON pEeakIMU Ha €€ CKOPOCTb.
o Ne 2. PemieHue sKCiepUMEHTaIbHbBIX 3a/1a4 110 TeMe «CBONCTBA KUCIIOT, OCHOBaHUN U COJIEH KaK 3JIEKTPOJIUTOBY.
Pacuyernble 3a1a4u: BeruucieHus 1o TEpMOXUMUYECKUM YPABHEHUAM PEAKLIUAM.

Pa3nen 2. MHorooopasue BelecTB

Hemerannel. 'anorensl. [TonoxxeHne B mepuoAnYecKod cUCTEME 3JIEMEHTOB U CTpoeHHe uX atoMoB. Haxoxxaenue B npupozae. @uznyeckue u
XMMHYECKHE CBOMCTBa ramoreHoB. CpaBHUTENbHAs XapakTepucTHUKa rajoreHoB. [lomydyeHue u mpuMeHeHHe rajoreHoB. Xuop. dusmueckue u
XUMHYECKHe cBoiicTBa xiyopa. [Ipumenenue xnopa. Xnopoonopoa. @usnueckue cpoiictsa. [lomyuenue. ConstHast kuciora u e€ conu. KauectBenHas
peaxius Ha XJopuA - HoHbl. Pacrio3HaBaHue XJ0pua0B, OpOMUAOB U HOJUIOB.

Kucnopon u cepa. [lonoxxeHue B meproanyecKoil CuCTEME 3JIEMEHTOB, CTpoeHHe X atoMoB. Cepa. Amorponus cepbl. DU3ndeckue 1 XUMHUUECKHe
cBorictBa. Haxoxxnenue B mpupoje. [Ipumenenue cepri. CepoBomoposa. CepoBomopoaHas kucioTa u e€ conu. KauecTBeHHast peakmus Ha Cyabpu -
nonbl. Okcun cepsl (1V). Ousnveckue u xumudeckue coiicTa. [Ipumenenue. CepHucTas kuciaoTa u e€ conu. KadecTBeHHas peakius Ha Cylnb(UT -
nonbl. Oxkcun cepsl (VI). Cepnast kuciora. XUMHUYECKHE CBOWCTBA pa30aBIICHHON M KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI. KauecTBeHHAas peakius
Ha CyJb(daT -MOHBl. XUMHUYECKHE PEaKIUH, JIe)KalllMe B OCHOBE MOTYUYEHHS CEPHOM KHCIIOTHI B MPOMBIIIIEHHOCTH. [IprMeHenune cepHoil KUCIOTHI.

A3zot u ¢ocdop. I[lonoxenne B MepuoaMUECKO CHUCTEME DJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (U3MUYECKHE M XMMHYECKHUE CBOWCTBA,
NoJy4yeHue u npuMmeHenue. Kpyrosopot azora B npupozae. AMMmuak. uszndeckne 1 XUMUYECKUE CBOMCTBA aMMHaKa, MOTy4YeHue U npuMeHenue. Conu
aMMOHUA. A30THas KUC0Ta U €€ cBoiicTBa. OKUCIUTEIBHBIC CBOMCTBA a30THOM KUCJIOTHI. [lofTydeHne a30THON KUCIIOTHI B JTA0OpaTOpHH. XUMHUYECKUE
peakluy, JIeKalue B OCHOBE MOJYYEHHs] a30THOM KHUCIIOTHI B MPOMBIIUIEHHOCTH. [IpuMmenenue a3oTHOM kucnotel. ConM a30THOW KHUCIOTHI M HX
pUMeHeHHe. A30THbIE y100pEeHHUSI.

®dochop. Amnorporusi dochopa. Pusznueckre U xumudeckue cBoiictBa (ochopa. Oxcun dochopa(V). DochopHas Kucaora U €€ CONH.
docdopHbie y1o0peHus.

VYrnepon u kpemHuil. llomoxxeHne B NEPUOJUYECKON CHCTEME 3JIEMEHTOB, CTPOCHHME HX aTOMOB. YTIJIEpod. AJUIOTPONMsS Yriepoja.
duznyeckue U XMMHUYECKHE CBOMCTBA yriepoaa. Aacopouus. YrapHblid ra3, CBOMCTBa U (PU3UOJIOTMYECKOE ACUCTBUE HA OPraHU3M. YTJIEKHUCIbIH Ta3.
YronpHas kucnota u e€ conu. KauectBenHas peakuusi Ha kapooHat — noH. KpyroBopot yriepoza B mpupojae. OpraHudeckre CoeIMHEeHUs yraepoa.

Kpemuuit. Oxcun kpemuusi(1V). Kpemnuenas kucnota u e€ conu. Cmexino. Llemenm.

Meramnbl. [lonoxenne B NEPUOIMYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHME HX aTOMOB. Mertammueckas cBs3b. Duznueckue
CBOICTBa METayUIOB. PsJ akTUBHOCTH METAJIOB (DIEKTPOXUMHMYECKUN psii HANPSDKEHUH MeTauioB). XUMHUYECKHe cBoWcTBa MeTayoB. OOriue
crocoObl momyuyeHus: MeTauioB. CIijIaBsl METaJIOB.

[llenounble Metaibl. [lonokeHHE IIETOYHBIX METAJJIOB B IMEPUOJUYECKON CHCTEME, CTpOeHHE HMX aTomoB. HaxoxneHue B mpupoie.
®u3nyeckre 1 XUMUUYECKHE CBOMCTBA MIEJIOYHBIX METAINIOB. [IpuMeHeHne MenoYHbIX METAIOB U UX COSAMHEHUM.

[lenounozemenbHble MeTaIIBI. [lon0XkeHNEe MEeI0YHO3EMENBHBIX METAINIOB B IEPHOINYECKON CHUCTEME, CTPOCHHE UX aToMOB. HaxoxaeHue B
npupojae. Maruuii U KanblHid, UX BaKHEHIHE coequHeHus. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUsI.

Amomunuil. [lonoxeHnue aalOMUHUS B MEPUOAUYECKON CHUCTEME 3JIEMEHTOB, CTPOCHHE ero aroma. Haxoxnaenue B npupojae. Ousnueckue u
XUMHUYECKHEe CBOMCTBA amoMunus. [Ipumenenne antoMuHus. AM(POTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTIOMUHUS.

Kenezo. IlomoxkeHue »xeneza B MEPUOJUYECKON CHCTEME 3JEMEHTOB, CTpoeHue ero aroma. Haxoxnenue B mnpuponae. dusznueckue u
XHMHECKHE CBgﬁCTBa xKenesa. BaxkHelIe coeMHEeHUs Kele3a: OKCHIbI, THIpoKcu bl u coun xene3a(ll) u sxenesa (I11). KauecTBenHbie peakiuu Ha
uousl Fe*" u Fe’*,



JemoncTrpanun. O0pa3ubl BaXHEHIINX COCTUHEHUN HATpus, Kajus, IPUPOIHBIX COEIMHEHUN MarHus, Kajlblius, allOMUHUS, PyJ >KeJe3a.
B3aumojeiicTBue 1EI0YHBIX, IIEJI0YHO - 3€MEJbHBIX METAJUIOB M aJOMUHUSA ¢ BoaoH. CxuraHue xene3a B Kuciopoge u xjiope. dusnueckue
cBoiicTBa rayioreHoB. [lonydyeHue XJOpoBOJOpOJa M PacTBOPEHUE €ro B BojJe. AJUIOTpomnHble Moaupukauuu cepbl. OOpasipbl NPUPOIHBIX
cynbduoB u cynbdaron. [loxydenne ammuaka u ero pactBopenue B Boje. OOpasibl IpupoaHBIX HUTPATOB U (pocdaroB. Moaenu KpuCTaTUTMYECKIX
pemérok anMasa u rpadura. Odpa3ibl NPUPOAHBIX COEIMHEHUN KapOOHATOB U CHIIMKATOB.

JlabopaTopHble onbIThbl. V3yuenue oOpa3iioB MeTayioB. B3anMoeiicTBre METaIoB ¢ pacTBOpaMu cojiei. O3HaKOMJIEHHE CO CBOMCTBaAMU

U IpeBpaIleHUsIMU KapOOHATOB U ruipokapOoHaroB. [lomydyeHue ruipokcuia allOMUHMS U B3aUMOACHCTBHSI €0 ¢ KUCIOTaMU U 1IEJI0YaMH.
KauecTsennsle peakuuyu Ha nousl Fe 2 * u Fe 2 *. BriTecHeHue rajoreHaMu IpyT Apyra U3 pacTBOPOB MX coeAuHeHHH. O3HAKOMIIEHHE ¢ 00pasaMu
cepbl U €€ MpUPOAHBIX coenquHeHn. KauecTBeHHbIE peakiuy Ha cynb(un -, cynbPUT — u cynbdar - HOHBI B pacTBope. B3aumoneiicTBue cosneit
AMMOHUJ CO IICJI0OYaMU. KauecTBennas pCaKknus Ha YFHCKHCHLIﬁ ra3. KauecrBennas pCaKiusd Ha Kap6OHaT — HOH.
IIpakTH4eckne padoThI
e No3. Pemienne sKkCiepruMEHTANBHBIX 33/1a4 TI0 TeMe «MeTauibl ¥ UX COCTUHECHHS.
e No4. [Tommy4eHue CONSTHOM KUCIOTHI M M3yYCHHE €€ CBOMCTB.

® Neo 5. Pemenune skcriepuMeHTaIbHBIX 3a/1a4 110 Teme «Kucmopon u cepay.

e No6. [TomyueHre aMmmMuaka v U3y4eHHe €ro CBONCTB.

e No7. Ilomyuenne okcuaa (V) u u3ydenue ero cpoiict. Pacno3naBanue kapOOHATOB.
PacueTHble 3a7aun: BrryrcieHns 10 XUMUYECKUM YPaBHEHHUSIM MacChl, 00bEMa MIIM KOJMYECTBA OJHOTO U3 MPOIYKTOB PEAKIIUHU 110 Macce
MCXOJIHOTO BEIIECTBA, 00bEMY WIJIM KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONPEACIEHHYIO JIOTI0 IPHUMECEH.

Pa3nen 3. Kparkuii 0030p BakHeiIINX OpraHu4ecKuX BellecTB.

[Ipenmer oprannueckoil xumuu. Heopranunueckue u opranndeckie COeAMHEeHUs. YTIepo ] — OCHOBA Ku3HU Ha 3emiie. OCOOCHHOCTH CTPOCHUS
yIIepoa B OPraHU4eCKUX COCTUHEHUSX.

VYrnesopopoasl. IlpenenbHble (HACBIIEHHBIE) YIJIEBOJOPOJBI. MeTaH, 3TaH, MpONaH — MPOCTEHIINE TMPEACTABUTENN IPEIeIIbHBIX
yraeBoaopoaoB. CTpykrypHble (QOpMyJbl YrieBoAOpoAoB. ['omomoruyeckuilt psif MpeaeibHBIX YrieBoAOpoaoB. ['omonoru. ®uznyeckue u
XUMUYECKHE CBOWCTBA MPEIENbHBIX YIIEBOAOPOAOB. Peakiuu ropeHus u 3amemieHus. HaxokneHue B Npupojie MPUPOIHBIX YIIE€BOAOPOIOB.
[IpuMeHeHue 3TumneHa.

HenpenenbHble (HEHACHIIEHHBIE) YTIEBOIOPOALL. DTHICHOBBIA Psii HEMpPEIENbHBIX YIIEBOAOPOAOB. DTuieH. dusndeckne U XUMHUYECKUE
CBOMCTBa 3TUiEHA. Peakuus npucoeanHenusi. KauecTBeHHble peakuuu Ha 3TuieH. Peaknus nonumepusanuu. [lonustunen. [Ilpumenenne stusnena.

ALIETUIICHOBBIH Psi/i HETIPEAENIbHBIX YIIIEeBOA0POa0B. AnieTrieH. CBoiicTBa aneTusieHa. [[puMenenue amerusieHa.

[IpousBonHbie yriaeBoaopoaoB. KpaTkuii 0030p OpraHMYECKUX COEAMHEHMIA: OJHOATOMHBIE CIHUPTHI (METaHOJ, 3TaHOJ), MHOTOATOMHBIE
CHUPTHI (THJICHTIUKONb, TIUIEPUH), KapOOHOBBIE KUCIOTHI (MypaBbUHAs, YKCYCHas), CIOXKHBIE 3(DUPBI, KHUPBI, YIIEBOIAbl 9riIroKo3a, caxaposa,
Kpaxmal, IeJIJTI0I03a), aMUHOKHUCTIOTHI, Oenku. Poib OelnkoB B opraHmusme.



[ToHsiTHE O BBHICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU.
[TonuaTHIIeH, NOTUIPONIIEH, TOTUBUHUWIXIOPUIL.

JemoncTpanuu. MoJenu MOJEeKyJl OpraHMYeCKHX COCTUHEHUH. ['opeHue yrieBonopoaoB u oOHapyKeHUe MPOIYKTOB TopeHus. [lomydenue
sTriieHa. KauecTBeHHbIE peakluy Ha 3TUJIEH.

PacTBOpeHue saTunoBoro cnupTta B Bojie. PacTBopeHue riauieprHa B BoJe.

[Tonyuenue u CBOMCTBA YKCYCHOM KHUCIIOTBI.

HccnenoBanue cBOWCTB KUPOB: paCTBOPUMOCTH B BOJIE M OPraHUYECKUX PACTBOPUTENAX.

KauecTBeHHas peakiiys Ha TJIIOKO3Y U KpaxMmad.

OO0pa3iel U3 U3 TOJUATHIICHA, TTOTUIPONUIICHA.

. TEMATUYECKOE NVIAHUPOBAHWUE (110 pazgenam)

Pa3nesnbl nporpaMmel KonuuectBo KonuuectBo KonuuectBo
n/m 4acoB KOHTPOJILHBIX Pa0oT | NMPaKTHYeCKHX padoT
OcHOBHBIE TIOHSTHUS] XUMHUH (YPOBEHb ATOMHO — 51 3 6
1 MOJIEKYJISIPHBIX IPEICTABICHUH).
[Iepuonnyeckuil 3aK0H U NEPUOANUECKAS CUCTEMA 7
2 xuMmudeckux 31ementoB J[.M1. Menzgeneesa. CTpoeHue aToMma.
Crpoenue BemecTBa. XHMHYECKAs CBS3b. 7 1
3
PesepBHOE Bpemsi. 5
A4
Hroro: 8 knace 70 4 6
MHoroo6pasue XUMHYIeCKUX PEaKIni. 15 1 2
1
MHoroo6pasue BeuiecTs. 43 2 5
2
Kpatknii 0030p BaKHEHIINX OPraHUYECKUX BEIIECTB. 9
3
PezepsHoe BpemsL. 1
A4
Hroro: 9 xkiacc 68 3 7




dopMmyIupOBKa Ha3BaHUM pa3/ieloB U TEM COOTBETCTBYET aBTOPCKOM Iporpamme. Bee nmpakruueckue paboThl, JEMOHCTpALUH,
nabopaTopHbIE OMBITHI B3ATHI U3 IPOTPaMMBI Kypca XuMun i 8-9 kinaccoB aBropa H.H. I'apa.

KPUTEPUU OLHEHKHW OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYYAIOINUXCA ITO XUMHUHN

Cucmema oyenusanus ¢ npeomeme Xumus:
1. Ounenka ycTHOro oTBera.
Ormerka «5» :
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA OCHOBAHUY U3YYEHHBIX TEOPHN;
- Marepual U3J0XKEH B ONPEICTICHHOM JIOTHYECKOM MOCIIeJ0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSTEIIbHBIM.
OTMeTKa «4» |
- OTBET MOJIHBIN ¥ TPaBUJIbHBIA HA CHOBAHUH U3YYEHHBIX TEOPHIA;
- Marepuall U3J0XKEeH B ONpeAeICHHON JIOTHYECKONW MOCIe0BaTENbHOCTH, IMPHU STOM JONYIIEHBI ABE-TPU HECYIIECTBEHHbIE OIIMOKHU, NCIPABICHHBIC
1o TpeOOBAHUIO YUUTEJIS.
OT1merka «3» :
- OTBET IOJIHBIN, HO MPU ATOM JOMYIIeHa CYIIECTBEHHAs OIKUOKA UM OTBET HETIOJIHbIHN, HECBI3HBIN.
OT1meTka «2»:
- TIpu OTBETe OOHApYKEHO HEMOHMMAaHME YYallMMCS OCHOBHOI'O COJEp)KaHMsI y4eOHOro marepualia WM JIOMYIIeHbl CYIIECTBEHHbIE OIIMOKH,
KOTOPbIE YYALIUKUCS HE MOXKET UCIIPABUTH IIPU HABOJALIUX BOMPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OueHkKa 3KCnepUMeHTAIBHbIX YMeHHii. OlleHKa CTaBUTCS Ha OCHOBAaHUU HAOIIOACHUS 32 YUaIlUMUCS U MIMCBMEHHOTO OTYeTa 3a padoTy.
OT1merka «5»:
- paboTa BBINOJHEHA OTHOCTHIO U IPABUIILHO, ClETaHbl IPaBUJIbHBIE HAOIIOIEHUS U BBIBOIBI,
- DKCIEPUMEHT OCYIIECTBIICH MO MJIaHy C YYETOM TEXHUKU O€30MacHOCTH U MPaBMIl pabOThI C BEIIECTBAMU U 000PYI0BAaHUEM;
- TPOSIBJICHBI OPraHU3AIMOHHO - TPYAOBbIE YMEHHUS, MOICPKUBAIOTCS YUCTOTa pabovyero Mecta U MOPSAOK (Ha CTOJE, SKOHOMHO HCIIOJIB3YHOTCS
PEaKTUBBI).
OT1merka «4» !
- paboTa BBHINOTHEHA MPAaBHIIBHO, CJEJIaHbl MpPaBUJIbHbIE HAOMIOACHHUS U BBIBOJBI, HO MPU ITOM DJKCIIEPUMEHT IMPOBEJEH HE MOIHOCTHIO WU
JIOMYIIEHbI HECYIIECTBEHHBIE OLIMOKM B pabOTe ¢ BElIeCTBAaMH U 000PYIOBaHUEM.
OT1meTka «3»:



- paboTa BBINOJHCHA MPABWJIHBHO HE MEHEE YeM HAIOJIOBHHY WJIHM JIONMYIIEHAa CYIISCTBEHHAs OIIMOKAa B XOJIe AKCIIEPHUMCHTAa B OOBSICHCHHH, B
oopmileHnH paboOThI, B COOJFOJICHUYU MPABUJI TCXHUKH OE30MACHOCTH Ha PabOTe C BEMIECTBAMHU W OOOPYJIOBAHHMEM, KOTOpas HCIPABISETCS IO
TpeOOBAHHUIO YUUTEIIS.

OT1MmeTka «2»:
- JomylIeHbl nBe (W 0ojee) CyIIeCTBEHHBIE OIMMOKH B XOJE: OJKCIEPUMEHTa, B OOBsICHEHWH, B OGOpMIIEHUH PAOOThI, B COOJIIOJICHUM TIPABUI
TEXHUKH 0€30MacHOCTHU MPHU paboTe C BEMIECTBAMU U 000pYyI0BaHUEM, KOTOPBIE YUAIIHICS HE MOXKET UCIIPABUTh JaXKe IO TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBITIOIHEHA, Y YUYalerocs OTCYTCTBYET IKCIIEPUMEHTAIIbHBIE YMEHHUSI.
3. OueHka yMeHHUii pemiaTh pacyeTHbIe 3aJa4M.

OTmerka «5»:
- B JIOTMYECKOM PACCYKJICHUH U PEIICHUH HET OMIMOOK, 3a/aya pelieHa parmoHaIbHBIM CIIOCOO0M;

OTmerka «4»:
- B JIOTUYECKOM DPACCYXKJECHUHU M PEIICHHS HET CyIECTBEHHBIX OIMMMOOK, HO 3aj[a4ya pelieHa HepallmOHAIBHBIM CITIOCOOOM, WJIHM JOIMYIIEHO HE Oojee
JIBYX HECYII[ECTBEHHBIX OIIHMOOK.

OTmerka «3»:
- B JIOTUYECKOM PaCCYkJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIeHA CYIIeCTBEHHAs OINOKa B MAaTeMaTUYECKUX pacyeTax.

OTmeTka «2»:
- IMEETCS CYIIECTBEHHbIE OLIMOKH B JIOTUYECKOM PACCYKJICHUU U PEIICHUU.
- OTCYTCTBHUE OTBETa Ha 3a/IaHUE.
4. OueHka NUCbMEHHbIX KOHTPOJbHBIX Pa0oT.

OTmerka «5»:
- OTBET MOJIHBIN U MPaBUIbHBIN, BO3MOKHA HECYILIECTBEHHAs OLINOKA.

OTmeTka «4»:
OTBET HETOJIHBIN UIIH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMNOOK.
OT1merka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIEHa OJJHA CYIIIECTBEeHHAasI OIMOKa U MIPU STOM JBE-TPU HECYIIECTBEHHBIE.

OTmeTKa «2»:
- paboTa BBINIOJIHEHA MEHbBIIIE YeM HATIOJOBUHY WIIM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
paboTa He BHITIOJTHEHA.
[Ipu orieHKe BBIMOTHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOJMMO YUUTHIBATh TPEOOBAHUS €IUHOTO Ophorpaduveckoro pexkuma.
5. OueHka TecTOBBIX padoT.

Tecthl, cocTosME U3 MATH BOMPOCOB MOKHO HCIIONIB30BAaTh MMOCIE HM3y4YeHUs Kaxaoro marepuana (ypoka). Tect m3 10—15 Bompocos
UCIOJIb3YeTCs sl iepruoandeckoro koHTpods. Tect uz 20—30 BompocoB HEOOXOAUMO HCTIOIB30BATh ISl HTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHKHU KCTIONB3YETCS CIEIYIOUIas Kaja: JUisl TeCTa U3 MSATH BOIPOCOB



* HET OIMMOOK — OIICHKA «5»;
* 07HA OIIMOKA - OIICHKA «4»;
* JIB€ OIIMOKH — OILIEHKA «3»;
* TPH OIIMOKH — OLIEHKA «2».
st Tecta u3 30 BOIIpoCoB:
* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;
* 19—24 npaBWIBHBIX OTBETOB — OLICHKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;
* MEHbIIIE€ |12 MPaBUWIbHBIX OTBETOB — OLIEHKA «2».
6. Ouenka npoexra.
[IpoekT omeHMBAETCS MO CICIYIONTUM KPUTEPHUSIM:
* coOmoaeHue TpeOoBaHUM K €ro 0(OpMIICHHIO;
* HEOOXOIMMOCTh U JJOCTATOYHOCTD ISl PACKPBITHSI TEMBI IIPUBEICHHON B TEKCTE MTPOCKTa MH(POPMAIIUH;
* YMEHHE 00YyUaromerocsi CRB000IHO M3IaraTb OCHOBHBIC UJIEH, OTPAKEHHBIC B IIPOEKTE;

* CIIOCOOHOCTH 00YHYaIOIIErocs MOHITh CYTh 33/1aBAEMbIX YWIEHAMU aTTECTallMOHHON KOMHCCHH BOITPOCOB U c(hOPMYIMPOBATH TOUHBIE OTBETHI HA HUX.

BoinoJiHeHNe NPAKTHYECKOH YyacTH mo XuMuu B 8 — 9 Kiaccax.

Hpunioxenne Ne 3

No JlaGopaTtopHble, MpakTUYECKUE, KOHTPOJIbHbIE PAOOTHI.

Hara

[To nnany

dakTuueckn

1 | JI/O Ne 1: PaccMOTpeHHE BEIECTB C PA3INIHBIMU (PU3HYECKMMHU CBOMCTBAMH.

2 | Mpakruueckas padora Ne 1. [Ipuémnbl 6e30nacHoii padoTsl ¢ 060pya0BanueM U BemecTBaMu. CTpoeHue NmjiaMeHH.

3. | JJ/O Ne 2: Pa3neneHue cMecu ¢ IOMOLIBIO MArHUTA.

4 | IpakTudeckas padora Ne 2. OQuucTKa 3arpsi3HeHHOI IOBAPEHHOI COIN.

5 | JJ/O Ne 3: Tlpumeps! ¢u3. SIBneHuii (pactupanue caxapa B CTyIKe, HArpeBaHUE CTEKISIHHON TPyOKn).
JI/O Ne 4: Tlpumepsl XuM. SBJI€HHH (TOPEHUE CBEUH, IPOKAIMBAHIE METHON MMPOBOJIOKH, B3auMoAeicTBHE mIENnoun ¢ /¢, cepHON KHCIOTHI
C XJIOpHUIOM Oapust U T.11.).

6 | J/O Ne 5. O3nakomiteHHE ¢ 00pa3aMu MTPOCTHIX U CIIOKHBIX BEIICCTB.




JI/O Ne 6: Pasznoxenue ocHoBHOTO KapOonata menu (1)) (manaxuTta).
JI/O Ne 7: Peakuusi 3aMelICHHS METH YKEJIE30M

8 | Konmponvnasn paooma Ne 1 no meme: «llepsonauanvrsvle xumuueckue ROHIMUL).
9 | J/O Ne 8: O3HakomiieHHE ¢ 00pa3laMu OKCHIOB.
10 | IlpakTunyeckas padora Ne 3. [loxydyeHue u cBOWCTBA KHCJIOPOAA.
11 | JI/O Ne 9: Bzaumogeiictere Bogopoaa ¢ okcuaoMm meau (l1).
12 | MIpakTuyeckas padora Ne 4. «IlomyuyeHne BOIOpOIAa M MCCJIEAOBAHUE €r0 CBOICTBY
13 | IlpakTuyeckas padora Ne 5. [IpuroroBienne pacTBopoB coJiel ¢ onpeaesieHHOI MacCoOBOii 10J1eii pACTBOPEHHOT0 BEIeCTBA.
14 | Koumponwsuas paboma Ne 2 no memam «Kucnopoo», «Booopoo», «Booa. Pacmeopui.
15 | JI/O Ne 10: BzaumopeiicTBHE OCHOBHBIX OKCH/IOB C KUCIIOTaMHU.
16. | JI/O Ne 11: CsoiicTBa paCTBOPHUMBIX U HEPACTBOPUMBIX OCHOBAHUIA.
JI/O Ne 12: BsauMoueicTBHE LIEI0UEH C KUCIOTaMMU.
JI/O Ne 13: B3aumojeiicTBre HEpaCTBOPHUMBIX OCHOBAHHM C KUCIOTAMHU.
JI/O Ne 14: Pasnoxkenue ruapokcuna meau (11) mpu HarpeBanuu.
17. | J/O Ne 15: BzammozelicTBHE THAPOKCHAA IIHKA C pACTBOPAMH KHCIIOT H IICTOYEH.
18 | J/O Ne 16: /leiicTBHE KHCIOT HA UHAUKATOPBI.
JI/O Ne 17: OtHomIeHHe KUCIIOT K METaJUIaM.
19 | pakTnueckas padora Ne 6. Pemnenne sxcnepuMeHTAIbHBIX 327124 0 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeAMHEHUTD.
20 | Konmponvnas paboma Ne 3 no meme: «OcHo6HbIE KNACCHL HEOPZAHUYECKUX COCOUHEHUTL.
21 | Koumponvnas paboma Ne 4 no memam: «I13 u IICX3 JI. H. Menoeneesa. Cmpoenue amoma» «Cmpoenue eeuwjecme. Xum. cesa3v»
22 | MpakTuyeckas padora Ne 1. U3yueHnue BIMSIHUSI YCIOBUIA NPOBEIEHUs] XUMHYECKOIH PeaKIMH HA eé CKOPOCTh.
23 | JI/O Ne 1: Peakiuu oOMeHa MKy PACTBOPAMHE AJICKTPOJIUTOB.
24 | IlpakTuyeckas padora Ne 2. Penrenne skcnepuMeHTAIbHBIX 337124 10 TeMe «CBolcTBa KHCJIOT, OCHOBAHMII U coJleil Kak
3J1eKTPOJIMTOB.
25 | Konmponsnas paooma Ne 1 no meme: «Knaccugpukayus xumuueckux peakyuii» u « neKmpoaumuieckan OUCCOUUAuus».




26 | J/O Ne 2. M3ydeHue 00pa3iioB METAILIOB.
27 | J/O Ne 3. BzanMoelCTBHE METAJLIOB C PACTBOPAMU COJICH.
28 | JI/O Ne 4. O3HakoMIiIeHHE CO CBOWCTBAMH M IPEBPAILCHUSMU KapOOHATOB M THAPOKapOOHATOB.
29 | J/O Ne 5. TlomyueHue TUApOKCHIA ATFOMUHUS U B3aUMOJCHCTBHIE €TI0 ¢ KUCIOTAMH U IICIOYaMH.
30 | JI/O Ne 6. KauecTeHHbIE peakiuu Ha HoHbI Fe2* u Fed*,
31 | MpakTuyeckas pa6ora Ne 3. Penrenne ykcnepuMeHTATbHBIX 327124 N0 TeMe «MeTalIbl U UX COeTHHEHUS».
32 | Konmponvnas paooma Ne2 no meme «Memanviy.
33 | JI/O Ne 7: BeiTecHeHHE rajioreHaMu JIpYT Apyra U3 pacTBOPOB COEANHEHHIA.
34 | MpakTuyeckas padora Ne 4. [losyueHue coNsiHON KUCIOTHI U H3yYeHHe €€ CBOWCTB.
36 | JI/O Ne 8: O3nakomiieHHe ¢ 00pa3iaMu cepbl U €€ MPUPOHBIX COSANHECHUM.
37 | JIJO Ne 9 -11: KadecTBeHHbIe peakiiu Ha cynb(ua-, CyinbuT- u cyibdaT-HOHBI B pacTBOpE.
38 | IIpakTunyeckas padora Ne 5. Pemienune 3xcrepuMeHTaIBHBIX 33124 10 Teme «Kucsiopoa u cepa».
39 | JI/O Ne 12: B3auMonelcTBHE COJIE aMMOHHMS CO IIEI0YaMHU.
40 | MpaxTuueckasi pagora Ne 6. [losryuenne aMMuaka u u3yueHue ero CBOHCTB.
41 | J/O Ne 13: KauecTBeHHast peakiys Ha YIJICKHCIBIA Tas3.
JI/O Ne 14: KavecTBeHHas peakuys Ha KapOOHAT-HOH.
42 | Mpakruueckasi paora Ne 7. Iloayuenune oxcuaa yriaepona (11) u uzyuenue ero coiicts. Pacno3HaBanue kapGoHaTOB.
43 | Konmponvnas paboma Ne 3 no meme «Hememannoiy.
O0BbeKTBI U CPeACTBA MATEPHAJILHO — TEXHUYECKOI0 o0ecneveHnst
‘ Ne ‘ HaunmeHnoBaHHe 00bEKTOB U CPEACTB MATEPHATBHO — TEXHMYECKOI0 o0ecrneyeHust




l. IleuaTHble mocoous
KOMIUIEKT HOPTPETOB YYEHBIX-XMMHUKOB

Cepust cnpaBounbix Tabuui o xumun («lleproguyeckas cucrema xumuueckux smeMeHToB J[.M. MenneneeBa», «PacTBOpUMOCTh COJIEH,
KHCJIOT U OCHOBAHH B BOJIE», « ITEKTPOXUMUUYECKUM ST HATPSHKECHUH METaIoBY, « OKpacka HHAUKATOPOB B PA3JIMYHBIX CPEIAX)).

Cepust MHCTPYKTUBHBIX TaOJINIL [10 XUMUHU

Cepust Ta0nuIl 10 HEOPraHUYECKOW XUMHH

Il. UndopManmoHHO-KOMMYHMKATHBHbIE CpPeICTBa
MynpsTuMeauiiHbIe TporpamMmbl (00yyaroie, TPEHUHIOBble, KOHTPOJIMPYIOIIUE) [10 BCEM pazJieiaM Kypca XUMUHU

DneKTpOHHBIC OMOIMOTEKH TI0 KYPCYy XUMUH

I1l. Texuuyeckune cpeacTBa 00y4eHUs

Komnbrorep

MynabTUMEIUHHBINA POEKTOP

DKpaH MPOEKIIMOHHBII

IV.  VYueOHo-mpakTHueckoe H YyueOHo-ia0opaTopHoe oOopyaoBanue. IlpuGopbl, Halopsl mnOCyaAbl U J1a00PATOPHBIX
NPHHAVIEKHOCTEH 1151 XMMHYECKOr0 JKCIepUMeHTa 00111ero Ha3HaYeHu st

Becrl

HarpeBarenbHble TpHOOpPHI:

- JJIEKTPOIUIUTKHU JJaOOPATOPHBIE C OTKPHITOHN CIIUPAIbIO
- CIHMPTOBKHU

- JIIeKTpoHarpeBaresnu i npooupok HIT-1

- HarpeBartenb g Koso yueOusiit HKY

I[ocxa U CYIIKH TOCY IbL




4 KoMIuIekT 3nekTpocHabKeHusT KaOMHEeTa XUMUHU
1 JleMOHCTPALIMOHHBIE
HaGop nocy el v mpuHAIIEKHOCTEH U IEMOHCTPAIMOHHBIX OIBITOB 110 XUMHH
2 HaGop meraineit 1i1st MOHTa)ka YCTAaHOBOK, MILTIOCTPUPYIOIIAX XUMHUYECKHIE MTPOU3BOJICTBA
3 CTOoJIMK TTObEMHBIT
4 ITatuB 11 AEMOHCTPAMOHHBIX TPoOupok [1X-21
5 [ratus metammuueckuii LLIJIb
6 OkpaH (HOHOBBIN UepHO-O€TbIN (ABYCTOPOHHHMIA)
7 Ha6op ¢nakonos (250 — 300 mu1 1y XpaHEeHHUs PaCTBOPOB PEAKTHBOB)
1 Crnenuaju3upoBaHHble NPUOOPHI M aNNIAPATHI
Amnmapat (mpubop) mist moimydenus razo (Kumma)
2 O30Harop
3 [Tpubop /uia nemoHcTpanuu cBeToBoro 3ddexra peaxkiuii
4 [Tpubop /i onpeneneHrs cocTaBa Bo3ayxa
5 Boponka nenurenbHast uist pabOThI ¢ BPEAHBIMU BEIIECTBAMU
6 Boponka nenuTenpHas 0011ero Ha3HaYeHUs
KommnuiekTsl 17151 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI 10 XUMHUH
Becsl Mexanuueckue 1abopaTopHbIe
1
2 HaGop 6anok ju1st XpaHeHHs TBepAbIX peakTHBOB (30 — 50 M)




Habop cxiistHOK ((h1akOHOB) ISt XpaHEHUS] pACTBOPOB PEaKTHBOB

Hab6op mpooupox (I1X-14, [1X-16)

[Tpubop /1g nosnyveHus razon

KommuiexTs! u1g MOHTa)ka XuMHu4yeckoro odopynosanust Mb

HI/IJ’II/IHHpBI MCPHBIC CTCKIITHHBIC

Kpucrannuzarop

V. Moaeau
Halop kpucramimieckux pemeTok: aamasa, rpadura, moBapeHHOH COu

HaGop Moneneii — anmaukamuii 1711 WUTFOCTPAIIMKA TUTIOB XUMUYECKUX PEAKITU

Ha6op AJIA MOACTIUPOBaHUA SJICKTPOHHOI'O CTPOCHUS aTOMOB 3JICMEHTOB

VIll.Hatypa/ibHble 00beKTbl, KOJJIEKIHH

PeakTuBbl (1o Hopme): Habopwvr Ne | OC «Kucromwiy, Ne 2 OC «Kucnomory , Ne 3 OC «l'uopoxcuowvry, Ne 3 OC «luopoxcuowviy, Ne 4
OC «Oxcuovt memannosy, Ne' 5 OC «Memannory, Ne 6 OC «lllenounvie u wenounozemenvrvie memainvly, Ne 7 OC «Oeneonachvie
sewecmsay, Ne 9 OC «lanocenuowvry, Ne 10 OC «Cyrvghamsi. Cynvghumsi. Cynvghuowviy, Ne 11 OC «Kapbonamwiy, Ne 12 OC «Docghamul.
Cunuxamuiy, Ne 14 OC «Coedunenus mapeanyar, Ne 16 OC «Humpamwvry, Ne 17 OC «Hnouxamopoiy.

Cocmag yueono-memoouuecko20 KOMnieKma:

1 Pymsutuc I'.E. Xumus: 8 ki1.: yue6. s obmeoOpaszosar. Yupexaenuid / I'.E. Pynsutuc, ®.I'. ®enpaman. — M.: [IpocBerienue.

2 Xumust: 8 KII.: SJIEKTPOHHOE MPUIIOKEHUE K YUEOHHUKY.

3. I'apa H.H. Xumus: 3aauauk ¢ «moMoniHukoM»: 8-9 knaccel / H.H. 'apa. — M.: IIpocBernienue.

4 I'apa H.H. Xumus. Pa6oune nporpammel. [Ipenqmernas nunus yue6uukoB I'.E. Pyzutuca, ®@.I'. ®enbamana. 8-9 knacest/ H.H.
I'apa. — M.: IIpocBemenue, 2017.




o. Pageuknii A.M. Xumus: qunaktadeckuit matepuai: 8-9 xi. / A.M. Pageuxwuii. — M.: IIpocBemienue.
6. I'apa H.H. Xumus. Ypoxku: 8 xi. / H.H. I'apa. — M.: [IpocBemienue.

Cnucok aumepamypul 014 yuauiuxcs:

Y4yeOoHuku:
1. Pymsutuc I'.E. Xumus: 8 xi.: yue6. st odmieoOpazosar. Yupexaenuii / I'.E. Pymsurtuc, @.I'. ®enpaman. — M.: [Ipocsenienue.
2. lNapa H.H. Xumus: 3agaunmk ¢ «momontHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemienue.

Cnucok aumepamyput 011 nedazo2o8:

1. Pymsutuc I'.E. Xumus: 8 xi.: yue6. st odmeoopazosar. Yupexaenuit / I'.E. Pymutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

2. Xumusi: 8 KII.: 9JIEKTPOHHOE MPUIIOKEHNE K YICOHUKY.

3. I'apa H.H. Xumus: 3agauamk ¢ «momontHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.

4, I'apa H.H. Xumus. Pa6oune nporpammel. [Ipeamernas nuans yueonukoB [.E. Pymsutuca, ®@.I'. denpamana. 8-9 kmaccsr/ H.H.
I'apa. — M.: IIpocBenienue.

5. Panmenkuit A.M. Xumus: nuaaktudeckuid marepuai: 8-9 ki. / A.M. Pagenkuii. — M.: [IpocBemenue.

6. I'apa H.H. Xumus. Ypoku: 8 xi1. / H.H. I'apa. — M.: [IpocBenienue.

7. boposckux T.A. Tectsl no xumuu. [lepBonauanbubie xumuueckue noustusa. Kucinopoa. Bogopon. Boaa, pactBopel. OCHOBHbBIE
KJIacChl HeOpraHuvecux coeAnHeHui: 8 Ki.: Kk yueonuky I'.E. Pym3utuca, @.I'. ®enpnamana «Xumus. 8 kimacey. — M.:
W3z narenscTBO «OK3aMen», 2017.

Ilepeuens yugposvix unghopmayuonnvix pecypcoe Humepnema:

1. http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://mirhim.ucoz.ru/index/khimija 8 3/0-41

Noakown

Cocmae meouamexu:

1. Ortxpertas xumust. Bepcus 2.6. (I1omHbIi MHTEpaKTUBHBIN KypC XUMHH IS yYAIIMXCS IIKOJ, JIMLIEEB, TMMHA3UM, KOJUIEIDKEH, CTYIEHTOB


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

N

TexHuueckux By30B). OO0 «Dwusukony» 2015.

CD-ROM Bupryanbnas mkona Kupumia u Medoaus. Ypoku xumun. 8-9 kiaccel. -M.: OO0 «Kupwut u Medomuii», 2017r.
CD-ROM VYuebnoe anexkrponHoe nzganne Xumus (8-11 ximacc) Bupryansnas nadoparopus. Mapl TV, JlabopaTtopus cucrem
MysbTuMenus, 2014r.

CD-ROM D3nexrponnas oudnuoreka «IIpocsemenue». MynbTumenuitHoe mocoone HoBoro odpasia. § kimacc. M.:
[Tpoceemienne, 2015t



