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|. IlosicHuTe/ILHAS 3aNIMCKA.

Pabouas nmporpamma yueOHOTO npeamera « XUMHS» s § Kilacca COCTaBJIeHA Ha OCHOBE:
denepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTEIbHOTO  CTaHIAapTa OCHOBHOTO  OOIIETO
o0pa3oBaHMs; OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00111er0o oOpazoBanus MbOY
TronekoBckoun COILL.

Llenu XuMHUYECKOT0 00pa30BaHMs B OCHOBHOM IIKOJIE (DOPMYITUPYIOTCS HA HECKOJIBKUX YPOBHSIX

(r100aIbHOM, METANPEIMETHOM, THYHOCTHOM U MPEIMETHOM, Ha YPOBHE TPEOOBaHMIA K PE3yJIbTATA):
¢dbopmupoBaHUEe y 00yJarOIUXCsS YMEHUS BUJETh M TIOHUMATh LIEHHOCTh 00pa30BaHMs, 3HAUUMOCTb
XUMHAYECKOTO 3HAHUS JIJISl KAXKIIOTO YEIIOBEKa HE3aBUCHMO OT €ro PO eCCHOHATBHOM IS TEIIbHOCTH;
YMEHUS pa3ianyaTh (PaKThl M OIEHKH, CPAaBHUBATH OLICHOYHBIC BBIBOJBI, BUIECTh UX CBS3b C
KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPUEB C OMPEICICHHON CHCTEMON IIEHHOCTE!, (POPMYITHPOBATh U
000CHOBBIBAaTh COOCTBEHHYIO TIO3HIIUIO;

(dbopMHupoBaHKE Y O0YYAIOIIUXCS [EITOCTHOTO TMPEACTABICHUSI O MHPE M POJIM XMMHUHU B CO3JIaHUU
COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTHUHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI U IPOIECCHI
OKPY’KaIOIIEeH JEHCTBUTEIBLHOCTH — IPUPOJHON, COLMAIBHON, KYJIbTYPHOM, TEXHUYECKON CPEBbI,
WCTIOJIB3Ys JIJISl 3TOT0 XMUMHUYECKHE 3HAHUS;
npuoOpeTeHne 00yJaroIUMUCS OIbITa Pa3HOOOPa3HON NEATETBHOCTH, TIO3HAHHUS M CAMOTIO3HAHUS;
KITIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIUX YHHBEPCAIBbHOE 3HAYCHHE IS
pa3IMYHBIX BUJOB JEATCIBHOCTH: PEIICHHS NpoOJeM, NMPUHITUS PEIICHUH, TOUCKA, aHAu3a U
00paboTku HH(pOPMAIK, KOMMYHHKATUBHBIX HABBIKOB, HABBHIKOB M3MEPEHUH, COTPYAHHUYECTBA,
0e301acHOr0 0OpaIleHus ¢ BEIIECTBAMH B IOBCEHEBHOM sKM3HU. OCHOBHBIMHU
OcHoBHOe o011ee oOpa3oBaHue - BTOpas CTyleHb 00miero oopazoBanusa. OQHON M3 Ba)KHEHIINX
3aja4 ATOTO ATara SBISETCS MOATOTOBKA OOYYAIONIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBHIOOpY
KHU3HEHHOTO U MpodeccuoHanbHOro mytn. O0yJaromuecs: JOJDKHBI HAYYUTHCSI CAMOCTOSITENIEHO CTaBUTh
SN ¥ OTIPEICIIATh MYTH MX JIOCTUKCHUS, HCIIOJIb30BaTh IPHOOPETCHHBIN B IIIKOJIC OIIBIT JACSITEIBHOCTH B
peanbHOU )KU3HH, 32 paMKaMH y4eOHOTO Mporecca.
I'maBHbIe 3a1a9H:
(dbopMHpOBaHKE LEIOCTHOTO MPEJCTABICHHUS O MHpPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX 3HAHUSIX,
YMEHHUSX U CIIOCO0aX JesTeTbHOCTH;
puoOpeTeHne ONbITa pa3HOOOPa3HON AEATEIbHOCTH, TO3HAHNUS U CAaMOTIO3HAHMS;
MOJITOTOBKA K OCYIIECTBICHUIO OCO3HAHHOI'O BBIOOpa MHIAMBHIYaIbHON 0OO0pa3zoBaTeIbHOM WU
npoecCHOHATLHON TPACKTOPHH.

I1. Mecto npeamera B y4eOHOM IIaHe.

B cootBetcTBHM ¢ O6pa3oBaTeabHON MPOrpaMMON IKOJIbL, IPOrpaMMa pacCUUTaHa Ha 2 yaca B HEJIEI0
(70 wacos rox) B 8 Kiacce.

Ha ©Oaze nenrpa «Touka pocra» obecreuMBaeTcsi peain3anus o0Opa30BaTeNbHBIX MPOrpaMM

€CTECTBEHHOHAYYHOH M TEXHOJIOIMYECKOH HalpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHus U C YYETOM pEKOMEHIalui
®denepanbHOro omneparopa ydeOHoro mnpeamera «Xumus» . OOpa3oBarenbHas Iporpamma
MIO3BOJISIET HHTETPUPOBATH PeaTH3yeMble TIOJIXO/IbI, CTPYKTYPY U COJepKaHHUE MPH OpTraHU3alnuu
oOydeHus xumuu B 8—9 Kiaccax, BBICTPOEHHOM Ha 06a3e J1000ro M3 JOCTYIHBIX yueOHO-
MeToardeckux komruiekcoB (YMK) .

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzanuu fanHoit Ol mo3Bosser co3naTh
YCIIOBUSL:

* JUIS PAaCIIMPEHUs COJCPKAHUS MIKOIBHOTO XUMHUYECKOTO 00pa30BaHus;

e JUIS TIOBBIIICHUS TIO3HABATENFHOW AaKTHUBHOCTH OOYYAIOMIMXCS B €CTECTBEHHO-HAYYHOU
obnacru;



* JUIsl Pa3BUTHS JMYHOCTH peOEHKa B Tmporecce OOYy4YeHUsT XHWMHH, €ro CIIOCOOHOCTEH,
(dbopMHpOBaHUS U YIOBJIECTBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 11 pa6OTBI C OI[apéHHBIMI/I IIKOJIbBHUKaMHU, OpraHu3alii UxX pasBUTHA B PA3JIMYHBIX OGH&CTHX
00pa3oBaTebHON, TBOPUECKOU JeATETbHOCTH .

I11. B pe3yabTaTe n3y4yeHUus y4eOHOT0 nmpeaMera « XUMHsS»:
JInyHOCTHBIE pPe3yJIbTAThI:

¢ O0CO3HaBaTb C€AMHCTBO U HCJIOCTHOCTL OKpPYXAroIero Mupa, BOSMOKHOCTH €TI0 IIO3HAaBACMOCTH U
00BSICHUMOCTH Ha OCHOBE I[OCTI/I)KCHI/Iﬁ HaYKH,

* OCO3HaHHE CBOEH dTHUUYECKOU MNPpUHAIJIC)KHOCTHU, 3BHAHUC UCTOPUN XMMUHU U BKJIaJa pOCCHI)’ICKOI\/'I XUMHYECKOM
HayKU B MUPOBYIO XUMUIO;

® (l)OpMHpOBaHI/Ie OTBETCTBCHHOI'O OTHOIIICHHUA K IIO3HAHUKO XHMMHH, TOTOBHOCTHU U CHOCOOHOCTH ydJaluuxcs K
CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX (haKTOB, 3aKOHOB M TEOPHI XUMHH, OCOZHAHHOTO
BBIOOpA M IOCTPOCHHE WHANBUIYAIbHONH 00pa30BaTENbHOM TPAaeKTOPHH;

¢ OBJIaACHHUC COBPEMCHHBIM A3bIKOM, COOTBCTCTBYIOIIMM YPOBHIO Pa3BUTHA HAYKH U O6III€CTBCHHOI\/'I IMPAKTHUKU,
B TOM YHUCJIC U XUMHUYCCKHUM,

¢ OLCHHUBATL JXU3HCHHLIC CUTYyallUH C TOUKHU 3pCHUSA 0€e30IacHOro o6pa3a JKM3HU U COXpaHCHUS 300POBbA;

* OICHHBATH SKOJIOTHYECKUH PHUCK B3aMMOOTHOIIICHHH YeJIOBEKa 1 MpUpPOABI.

* @OpMHpOBaTB OKOJIOTHYCCKOC MBIINIJICHUE: YMCHUC OLCHHMBATH CBOIO JCATCIHLHOCTb M MOCTYINKH APYTHUX
JIIOJICH ¢ TOYKH 3PEHUS COXPAHECHUS OKPYIKAIOIICH Cpelbl- rapaHTa )KU3HH U 0JIarororydus Jitoied Ha 3emiie.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMHU SIBJISIOTCH:

PerynsiTuBHBIC Pe3yJIbTAThI:
CaMOCTOSITENIbHO  OOHapyKuBaTh M  (OPMYIMpPOBaTh yuyeOHYIO MpoOJeMy, ONpeAessaTh Leb
y4eOHOM e TeTbHOCTH;
BBIJIBUTATh BEPCHUU peEIICHUS TPOOJIEeMbl, OCO3HABaTh KOHEUHBIM pE3yJbTaT, BHIOMpATh U3
IIPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHHUS LIEIIN;
COCTaBJIATh (MHAMBHUIYAJIbHO WIM B TPYIIE) IUIaH pEIIeHUs NpoOiIeMbl;
paboTasi 10 IJIaHy, CBEPATh CBOU JAECHCTBHS C LIETbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATh OLIUOKH
CaMOCTOSITENIBHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BhIpAOOTaHHBIE KPUTEPUH OLIEHKU;
pas3nyaTh pe3ysibTaThl U CIOCOOBI JEMCTBUI MPHU TOCTUKEHUHU PE3yIbTaTOB;
OIIPENENATh COBMECTHO C I1€1aroroM KpUTEPUHU JOCTHKECHUS IIJIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUHU
OLIEHKHU CBOEH yueOHOMH JeATeNbHOCTH;
CUCTEMATHU3UPOBATh (B TOM UMCIIE€ BEIOMPATh MPUOPUTETHBIE) KPUTEPUH TOCTUIKEHUS TUIAHUPYEMBIX
Pe3yabTaTOB U OLIEHKU CBOEH AESITEIBHOCTH;
0TOMpaTh MHCTPYMEHTSI JJ151 OLIEHUBAHUS CBOEH JIEATEIbHOCTH, OCYIIECTBISATh CAMOKOHTPOJIb CBOEH
NeSITeIbHOCTH B PAMKaX MPeII0kKEHHBIX YCIOBUH U TpeOOBaHMIA;
OLICHUBATh CBOIO JCATEIBHOCTh, AHAIM3UPYS W apryMEHTUPYSd NIPUYHMHBI JIOCTHKEHUS WIH
OTCYTCTBHSI INIAHUPYEMOTO PE3yJIbTaTa;
HaXO/JUTh HEOOXOJAMMBIE M JIOCTaTOYHBIE CPEJICTBA JJIs BBIIOJIHEHUS YYEOHBIX JAEHCTBUH B
WU3MEHSIOIIENCS CUTYalUu;
paboTas Mo CBOEMy IJIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO JI€ATEIbHOCTh Ha OCHOBE aHaM3a
U3MEHEHHUH CUTYalluu /sl TOJTy4eHHsl 3allJIJaHMPOBAaHHBIX XapaKTEePUCTHK/TIOKa3aTelel pe3yspTaTa;
YCTaHAaBIUBATh CBS3b MEXY NOJYYCHHBIMH XapaKTEPUCTUKAMH PE3YJIbTATA U XapaKTEpUCTUKAMHU
Ipolecca AeATeIbHOCTH U T10 3aBEPIICHHUM JIESITEIBHOCTU MPEUIaraTb U3MEHEHNE XapaKTEPUCTUK
mpolecca Ui MOJy4eHHs YIy4IIEHHBIX XapaKTePUCTUK PE3YJIbTATa,
CBOOOJHO TOJIb30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CaMOOLEHKHU, UCXO/s U3 LIeNU U
MMEIOIINXCS CPENICTB;
OLIEHUBATh NMPOJAYKT CBOEH JEATENBbHOCTH MO 33JaHHBIM W/WIM CaMOCTOSATEIBHO OIpeeIeHHBIM
KPUTEPUSM B COOTBETCTBUH C LIETIBIO AEATEIbHOCTH;
000CHOBBIBaTh JOCTUKUMOCTD 1I€JTM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX
PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;



(UKCUPOBATh U AaHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

[Mo3HaBaTebHbIE PE3YJIbTATHI:
aHAJIM3UPOBaTh, CpPaBHUBATh, KiIacCU(QUIMPOBATh W 0000maTh (GakThl U SIBICHHS, a TaKXKe
BBISIBIISITH IIPUYMHBI U CIICJICTBUS MPOCTHIX SIBIICHUIA,
OCYIIECTBIISITh CpPaBHEHHUE, KIACCU(UKAINIO, CaMOCTOSTEIBHO BHIOMpas OCHOBAHUS M KPUTEPUHU
JUTSL YKa3aHHBIX JIOTUYECKHUX OTIepaIuii;
CTPOHUTB JIOTUIECKOE PACCYXKICHHE, BKIFOYAIONICE YCTAaHOBICHUE IPUYMHHO-CIICICTBCHHBIX CBSI3EH;
CO3/1aBaTh CXEMAaTUYECKHUE MOJICITU C BBIJICIICHUEM CYIIECTBECHHBIX XapaKTEPUCTUK OOBEKTA,
COCTABJISATH TE€3KCHI, PA3JINYHBIC BUJIBI TUNIAHOB(IIPOCTHIX, CIOKHBIX U T.I1.);
npeoOpa3oBbIBaTh MH(POpPMAIMIO W3 OJHOTO BHJA B APYroi(TabiMily B TEKCT H IIp.);
YMETh ONpPEIENSITh BO3MOXHBIC WCTOYHUKH HEOOXOIUMBIX  CBEJACHUN, NPOU3BOJUTH TOUCK
uH(pOpMaIINK, aHATTU3UPOBATh U OIICHUBATH €€ JIOCTOBEPHOCTb.

KoMMyHUKaTHBHBIE Pe3yJIbTATHI:

COOJIFOJTACT HOPMBI TTYOJIMYHOM PEYr M PErJIaMEeHT B MOHOJIOTE U JIUCKYCCHUH;
MOJIB3YETCS aJICKBATHBIMU PEYECBBIMU KJIMIIIE B MOHOJIOTE (ITyOJUYHOM BBICTYIIICHHH ), TUAJIOTE,
JICKYCCHH,
dbopmynupyer cOOCTBEHHOE MHEHHUE U TIO3UIUIO, apTYMEHTUPYET UX;
KOOPJWHUPYET CBOIO IMO3UIIHIO C MTO3UIMSIMU MAPTHEPOB B COTPYAHUYECTBE ITPH BBIPAOOTKE 0OIIET0;
YCTaHABIIMBACT M CPABHHUBACT Pa3HbIC TOYKH 3PCHHUS, MPEK]IE YeM NMPUHUMATH PEIICHUS U JeNIaTh
BBIOOD;
CIIOPUT M OTCTAMBACT CBOIO MO3UITHIO HE BPAXICOHBIM ISl ONIIOHEHTOB 00pa3oM;
OCYILIECTBIISICT  B3aWMHBIH  KOHTPOJb W  OKa3blBaCT B  COTPYIHHUYECTBE HEOOXOIMMYIO
B3aMMOITOMOIIIb;
OPraHU30BBIBACT U TUIAHUPYET Yy4EOHOE COTPYAHUYECTBO C YYUTEIIEM U CBEPCTHHKAMH,
OTIPEACIIATH 1EH U (YHKIIUN YIaCTHUKOB, CIIOCOOBI B3aMO/ICHCTBUS;
IJIAaHUPOBATh OOIIKE CIIOCOOBI PabOTHI;
yMmMeer paboTraTh B TIpylnne —  YCTaHABIMBAeT paboune  OTHOMIEHUs, 3P(HEKTUBHO
COTpYIHUYAET M CIOCOOCTBYET MPOAYKTUBHON KOOMEpaIlui; HWHTETPUPYETCs B TPYIIy
CBEPCTHHUKOB U CTPOMT MPOTYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH;
YUUTHIBATh pa3Hble MHEHHUSI M WHTEPEChl U OOOCHOBBIBaTH COOCTBEHHYIO TO3HIIHIO.
IIpenMeTHBLIMHU pe3yJIbTATAMH OCBOEHHS BHIMYCKHUKAMH OCHOBHO# IIKOJIBI COAEPKAHUS

MPOrpamMMbl Mo 00IIECTBO3HAHMIO SIBJISIIOTCS B cepe:

BbinyckHuK Ha 0230BOM YPOBHE HAYUMTCSH:

* XapaKTepu30BaTh OCHOBHBIE METO bl TO3HAHNUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEPABIX, KMJKHX, Ia3000pa3HbIX BEIIECTB, BBIJCNSS UX CYIIECTBEHHbIE
MIPU3HAKY;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHM «aTOM», «MOJEKYJIa», «XUMHUYECKUN
JIIEMEHTY, «IIPOCTOE BEILECTBOY, «CI0KHOE BEIECTBOY, «BAJICHTHOCTD), «XUMUUYECKAs PEAKLIUAY,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

* paCKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPUH;

* pa3IM4aTh XUMUYECKUE U (PU3UYECKHE SBICHUS;

* Ha3bIBaThb XMMHUYECKUE DIIEMEHTBHI;

* ONIPENIENSATh COCTaB BELIECTB 110 UX (opMyiiam;

* OIIPECIIATH BAJICHTHOCTb aTOMa JIEMEHTA B COCUHEHUSX;

* OIIPEAEIIATH TUIl XUMUYECKHUX PEaKLIUM;

* Ha3bIBaTh IIPU3HAKU U YCJIIOBHS IIPOTEKAHUS XUMUYECKUX PEAKIUN;

* BBIBJISITh IIPU3HAKH, CBUJIETEIBCTBYIOIINE O MPOTEKAHUY XUMUYECKON PEAKIIUN ITPU BBINIOJHEHUN
XUMUYECKOT'O OIIBITA;



* COCTaBJIATH (OPMYIIBI OMHAPHBIX COEINHEHHIA;

* COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAKLIU;

* coOmo1aTh npaBuiia 0e30MacHoi padoThI IPH MPOBEIECHUH OIBITOB;

* [10JIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U IIOCYI0M;

* BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELECTB;

* BBIUUCIIATh MACCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyJsie COCTUHEHNUS;

* BBIYUCIIATH KOJMYECTBO, 00bEM HIIM MACCy BEIIECTBA IO KOJMYECTBY, 00ObEMY, Macce peareHTOB
WIN IPOIYKTOB PEaKLIUU;

* XapaKTepu30BaTh PU3MUECKUE M XUMUIECKHE CBOMCTBA MIPOCTHIX BELIECTB: KUCIOPOa  BOJOPO/Ia;

* [10JIy4aTh, COOMPATh KMCIOPOA U BOJIOPOL;

* pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPO/, BOJAOPOL;

* PacKpBIBAaTh CMBICII 3aKOHA ABOTafpo;

* PaCKpBIBATh CMBICII TIOHSATHH «TEIIOBOM A(PPEKT peaKiim», «MOJISIPHBINA 00beM»;

* XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

* pacKpbIBaTh CMBICI IIOHATUS «PaCTBOPY;

* BBIUUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOI'O BEILECTBA B PACTBOPE;

* IPUTOTOBIIATH PACTBOPBI C ONPEAEICHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA;

* Ha3bIBaTh COCAMHEHUS U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB;

* XapaKTepu30BaTh (PU3MUECKUE M XMMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHHMYECKUX
BEIIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

* OIPENEINIATH IPUHAIEKHOCTD BEILIECTB K ONPEIEIIEHHOMY KJIacCy COETUHEHUII;

* COCTaBJIATh (POPMYJIbl HEOPraHUYECKUX COSAMHEHHUH N3YUYE€HHBIX KJIACCOB;

* IPOBOJUTH  OMbBITHL, IMOATBEPKAAIOIINE XHUMUYECKHE CBOICTBA  H3YYEHHBIX  KJIACCOB
HEOPraHMYECKUX BELIECTB;

* pacro3HaBaTh OIBITHBIM IyTEM PACTBOPBI KUCJIOT U II€JI0UEH 110 U3MEHEHHUIO OKPACKU HIANKATOPa;

* XapaKTepu30BaTh B3aMMOCBSI3b MEX/1y KJIACCAMU HEOPTaHUUECKUX COCTUHEHUH;

* packpsiBaTh cMbici [leprnoanueckoro 3akona .M. Menaeneesa;

* OOBACHATh (U3UYECKUN CMBICT aTOMHOrO (MOPSIKOBOrO) HOMEpa XUMHMUYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHOJa B nepuoanueckon cucreme .M. Menneneesa;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB JIEMEHTOB B IIpeJiesiaX MaJIbIX
NEPUOOB U TJIaBHBIX MOJTPYIIIL;

* XapaKTepu30BaTh XUMUYECKUE JIEMEHTHI (0T BOAOPOAA /10 KaJbIMs) HA OCHOBE UX IOJOXKEHHUS B
nepuoanudeckoit cucreme /.M. MenneneeBa u ocoO€HHOCTEN CTPOSHUS UX aTOMOB;

* COCTABIIATh CXEMBI CTPOEHHUs aTOMOB MNepBbIX 20 31eMEHTOB nepuoaudeckoi cucremsl J[.H.
Menneneena;

* PacCKpbIBaTh CMBICI MOHATUM: «XUMHUYECKAsL CBSI3bY, «IJIEKTPOOTPULIATENBHOCTD;

* XapaKTepu30BaTh 3aBUCUMOCTb (U3NYECKUX CBOMCTB BEUIECTB OT THMA KPUCTALIIMYECKON
pEIIETKY;

* ONPENENATh BUJI XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COEIMHEHUSX;

* 1300pakaTh CXEMbI CTPOEHHUS MOJIEKYJ BEUIECTB, 0OPa30BaHHBIX Pa3HBIMU BUIaMHU XUMHYECKUX
CBsI3€H;

* PacCKpbIBaThb CMBICII MOHATUN «HOH», «KaTHOH», «QHUOHY», (JIEKTPOJIUTBI», «HEIIEKTPOJIUTHI,
«OQIEKTPOJIUTHYECKAs AUCCOLUALMY, «OKUCIUTEIbY», «CTENEHb OKHCIEHUS» «BOCCTAHOBUTEIDY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

* ONPENENATh CTENIEHb OKUCIICHHUS aToMa 3JIEMEHTa B COEIMHEHUU.

BbInyCKHUK NOJTyYUT BO3MOKHOCTh HAYUUTHCS:

* 8b106U2AMb U NPOGEPAMb IKCNEPUMEHMAILHO SUNOME3bl O XUMUYECKUX CBOUCMBAX 8eujecme Ha
OCHOBe UX COCMABa U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 6 XUMUYECKUe Peakyuu, 0 Xapakmepe
U NPOOYKMAX pasiudHbX XUMUYECKUX PEaKyull,

* Xapaxkmepu3zoeamv 6ewecmed no cocmagy, CmpoeHuro  C60UCMEAM, YCMaHaeau8ams NPULUHHO-
C1e0CMEeHHbIe CA3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU BEUECMEA;

* COCMABAAMb MONEKYNAPHbIE U NOJIHbIE UOHHBLE YPAGHEHUS NO COKPAUJeHHBIM UOHHBIM YPAGHEHUAM,



* NPOCHO3UPOBAMb CNOCOOHOCb BeleCmB8a NPOAGIANMb OKUCIUMENbHbLE UL 80CCMAHOBUMENbHbIE
CBOUCMBA C YYemoMm CmeneHell OKUCTIeHUsL ITeMEHMO8, 6X00SUWUX 8 €20 COCMAB;

s cOCMasnsamsb  YPAGHEHUs PeaxKyuil, COOMEEMCMEYIWUX NOCIe008AMENIbHOCIU NPespaujeHull
HeOP2aHUYECKUX 8eUeCms PA3IUYHbIX KIACCO8;

* 8bLOBUSAMDb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOME3bL O PE3YIbmamax 8030etcmeus pa3iuyHbLx
Gaxmopos Ha usmMeHeHue CKOPOCMU XUMUUECKOU PeaKyul;

* UCNONIL308AMb NPUOOPEMeHHble 3HAHUSA OJIs1 IKOJIO2UYECKU 2PAMOMHO20 NOBEOCHUSL 8 OKPYICAoulel
cpeoe;

* UCNONIL308AMb NPUOOPEmeHHble KIIUesble KOMNEeMEeHYUU NpU GbINOJHEHUU NPOEKMOo8 U Y4eOHO-
UCcnedo8amenbCkux 3a0a4 no U3YYEeHUro CEOUCMS, Cnocobo8 NONyYeHUs. U PACNO3HABAHUS
seulecms;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBaX U XUMULECKUX NPOYECCax;

* KpUMU4ecku OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMAyuu, Hed0OPOCOBeCMHOU peKiame 8
cpeocmeax MaccoBotl uHgopmayuu;

* 0CO3HABAMb 3HAYEHUE MeOPeMmU4ecKUx 3HAHUN NO Xumuu Oisl NPAKMUYECKOU OesmelbHOCmU
yejoeexa,

* co30asamb MOOenu U cxembl ONs peuleHuss YYyeOHuIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXo00uMocms coON00eHUs. NPeONnUCAHUl, NPeoadzaemvlx 8 UHCMPYKYUAX NO UCHOIb308AHUIO
Jlekapcmae, cpeocma OblmoBol XUmMuu u op.

IV. IIpome:xkyTouHasi aTrecTauMsi TPOBOAUTCS B (opMe KOHTPOJIbHON paboThl B ampese
TEKYIIEero y4eOHOro roja.

V. Coaep:kaHue nporpaMmmbl

Ilepsonauanvuvie xumuieckue NOHAMUA

Tena u BemecTBa. CBONCTBa BeIEeCTB. DTAJOHHBIE (PU3MUECKUE CBOWCTBA BellecTB. MaTepualbl U
MarepuaioBeeHne. Posib XUMIH B )KU3HU COBPEMEHHOTO o0mIecTBa. OTHOIIEHHE O0IIEeCTBA K XUMUH:
xeMopuaus U xeMopoOousi.

Mertonp! n3ydenus xumun. Habmonenue. JxkcriepumenT MonenupoBanue. Mojienn MaTepraibHbIe U
3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azer. XKugkoctu. TBEpapie BemecTBa. B3auMmHbIE IEpexoapl MEXAYy arperaTHbIMM COCTOSHUSAMU
BEIIIECTBA: BO3TOHKA (CyOinMMaIys) U 1ecyonumaliysi, KOHAEH Calus U UCTIapeHue, KpUCTauIn3alus 1
IIJIaBJICHUE.

@uznueckue saBiaeHus. Uuctele BemecTBa U cMecH. ['OMOTreHHbIE M rereporeHHsle cmecu. Cmecu
razoo0pasusie, xuakue u TBEpAbIe. CrocoObl pa3AesieHus] CMECE: MEepPeroHKa, Win JUCTHILIISAINSA,
OTCTauBaHUE, (PUIBTPOBAHUE, KPUCTAJUIM3ALMSA WM BblapuBaHue. XpomaTtorpadus. [Ipumenenue
3THX CIIOCOOOB B 1a00paTOPHOI MpaKTUKE, HA POU3BOICTBE U B OBITY.

XnUMHYECKHE IIEMEHThl. ATOMBI U MOJIeKYnbl. [IpocTeie M cioXkHBIE BelecTBa. AJUIOTPONHMS Ha
npumepe kucinopoga. OCHOBHBIE TOJIOKEHUS aTOMHO-MOJEKyNsipHoro ydeHus. Monbl. BemectBa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CUMBOJIBI) XMMHUYECKHUX 3JeMEHTOB. MHpopmanus, KOTOpPYI0 HECYT 3HAaKU XMMHUYECKHX
3JIEMEHTOB. JTUMOJIOTHs Ha3BaHMHA HEKOTOPBIX XMMHUYECKUX 3JIeMeHTOB. llepuoauueckas tabiauna
XUMHYECKHX 3J1eMeHTOB [[. M. MenaeneeBa: KOPOTKONEPUOIHBIN U JUIMHHONEPUOAHBIM BapUaAHTHI.
[Tepuose! u rpymmnel. ['1aBHas ¥ MOO6OYHAs MOATPYNIILL, WK A- 1 B-rpynmsl. OTHOCUTEIbHAS aTOMHAs
Mmacca.

Xumnueckue ¢opmynsl. Munexkcel n kodpdunuentsl. OTHOCUTENIbHAs MOJIEKYJspHas Macca.
MaccoBast 107151 XUMHUYECKOro 3JIeMeHTa B coeAMHeHuu. MHpopmalusi, KOTOpYIo HECYT XUMUYECKHE
bopmybI.

BanentHocts. CTpykTypHBIE (OpMYJIbl. XWMHUUYECKHE JJIEMEHTHI C TIOCTOSSHHOW W TIEPEMEHHOU
BAJICHTHOCTHIO. BbIBOJ (opMynbsl coenvHeHHs 1O BajleHTHOCTH. OrpenesieHue BaJeHTHOCTH
XUMHUYECKOT0 AJieMeHTa 1o (popmysie BemectBa. CocTaBiieHne Ha3BaHUN COETMHEHUH, COCTOSAIIUX U3
JBYX XMMHUYECKHX 3JIEMEHTOB, 10 BAJIEHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB.



Xumnueckue peakuu. PeareHTsl U npoayKThl peakuuu. [Ipu3Haku XUMHYECKUX peakiui. Y CIOBUs
UX MPOTEKAHMS U MpeKpalieHus. Peakuyu ropeHus. DK30TePMUYECKHUE U SHAOTEPMUYECKHUE PEAKIIUH.
3aKOH COXPaHEHHUs MacChl BEIECTB. XUMUUYECKUE ypaBHEHMsI. COCTaBlIeHNE XUMUUYECKUX YPAaBHEHUH.
Hudopmarnius, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccugpukanuss XMMUYECKHX pEaKIUil MO COCTaBy W YHCIY PEAareHTOB M TMPOJIYKTOB. THIIBI
XUMHYECKHUX peakluid. Peakiuu coeMHeHUs, pa3ioKeHus, 3aMelleHns 1 oomena. Katanuzatopsl u
KaTajaus.

JeMoHcTpanu

Kounexnust MaTepuaioB ¥ U3AEIMNA U3 HUX, MOJIEINH, HCIIONIb3yeMble Ha ypoKax (PU3UKH, OMOJIOTHH U
reorpadpun, oObEMHBIE U IMIAPOCTEPKHEBBIE MOJEIU HEKOTOPBIX XMMHYECKHUX BEIIECTB, MOJEIU
KPUCTANTMYECKUX pEIETOK, coOupanue mnpubopa aius TOIYYCHHS Ta3a U MPOBEpKa €ro
FepPMETUYHOCTH, BO3TOHKa CYyXOro JibJa, MOoAa WM HadTalWHA, arperaTHble COCTOSHHUS BOJBI,
paszziesieHue ABYX HECMEIINBAIOIINXCS )KUIKOCTEN C ITOMOILBIO IEIUTEIbHOW BOPOHKH, JTUCTHILISTOP
u ero pabora, ycTaHOBKa JJisi GUiIbTpoBaHUS U €€ padoTa, yCTaHOBKA JJIs BhIIApUBaHUA U e€ padora.
Konnekuust OBITOBBIX MPUOOPOB isi (PUIBTPOBAaHUS BO3yXa, pa3ielieHuEe KpacsIlero BeliecTBa
doMacTepa ¢ IOMOIIbIO MeTo/1a OyMaXkHOM Xpomarorpaduu, MOAENTU aUIOTPOIHBIX MOAU(UKaIIHiA
yraepoaa M cepbl, NOIydeHHe o30Ha, noprpersl M. 5. bepuemnmyca u J[. Y. Menneneesa,
KOPOTKONEPUOJHBIM U JIMHHONEPHUOIHBIN BapuaHThl nepuoanudeckoi cucremsl /1. M. Menneneesa,
KOHCTPYMPOBAHHUE IIapOCTEPKHEBBIX MoeNel MoJiekyl, annapar Kunma, pasznoxeHue Ouxpomara
aMMOHUS1, TOPEHUE Cepbl U MarHueBou JeHThl, nopTpersl M. B. JlomonocoBa u A. JI. JlaByasbe,
OTIBITHI, WJUTIOCTPHPYIONINE 3aKOH COXPAaHEHHsT MacChl BEUIECTB, ropeHue (ocdopa, pacTBopeHue
MPOJIYKTa TOPEHUSI B BOJAE U HUCCIEIOBAHHUE IOJIYYEHHOIO PAcTBOpPA JIAKMYCOM, B3aUMOJICUCTBUE
COJISIHOM KHMCIIOTBI C IMHKOM, TIosryueHue ruapokcuaa meau(1l) u ero pasnoxeHnue npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1Tab0paTOpHOM MOCYIbI.

* [IpoBepka repMeTHYHOCTH TpUOOpa ISl TOTYyYEHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJIaMU, 00pa3yoIUMHU I'PaHUT.

* [IpuroToBieHre reTeporeHHON CMECH TOPOIIKOB CEPHI C HKEJIE30M U UX Pa3eIICHHE.

* B3anmopelicTBie pacTBOPOB XJIOPHUIOB U HOIMIOB KaJIMsI C PaCTBOPOM HUTpaTa cepedpa.

* [Tonyuenne ruapoxcuaa meau(Il) u ero B3anmoaeiicTBre ¢ CEpHOM KUCIOTOM.

* B3aumojelicTBre pacTBOpa COJbI C KUCIOTOM.

* [IpoBepka 3aKkoHa COXpaHEHHS MACChl BEIIECTB HA IIPUMEPE B3aUMOIEHCTBUS MIETOUN C KUCIOTOM.
* IIpoBepka 3aKkOHa COXpAaHEHHUS MacChl BEIIECTB Ha MPHUMEpPE B3aWMOJAECUCTBUS LIEIOYU C COJIBIO
xenesa(Ill).

* Paznoxenue mepokcuaa BOAOpPOaa ¢ moMolisio okcuaa mapranma (IV). 11. 3amemenue xene3om
MEAH B METHOM KYIIOpOCE.

IIpakxmuueckue pabomoi

1. IIpaBuiia TeXHUKH 0€30MACHOCTH U HEKOTOPBIE BUBI pab0T B XMMHUYECKON TabopaTopuu (kaOuHeTe
XUMUH).

2. HabGmroienue 3a ropsiiieit cBe4oil.

3. Ananu3 noyssl (aHasor paboTsl «OYUCTKA TOBAPEHHON COJINY).

Baoicneriwue npedcmasumenu Heopeanuyeckux eewjecms. Konuuecmeennvie OmHouwenus 6 Xumuu

Cocras Bo3nyxa. [Tonsitre 06 00BEMHOM 1071E () KOMITIOHEHTA PHPOJHOM Ta30BON CMECH —
Bo3yxa. Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOI /1071€ ¥ HA00OPOT.

Kucnopoa. O3zon. Ilomyuenue kucnopoma. CoOupaHue U pacro3HaBaHUE KHUCIOPOAA.
XUMHUYECKHE CBOWCTBA KHCIOpPOJA: B3aUMOJCHCTBHE C METAIaMH, HEMETAUIAMH W CIIOKHBIMH
BemecTBamu. [Ipumenenue kucnopona. KpyroBopoT kuciopoja B mpupo/e.

Oxkcuapl. O6pa3oBaHre Ha3BaHUM OKCHAOB 10 uX Gopmynam. CoctaBieHne GopMysr OKCHIOB
1o ux Ha3zBaHusAM. [IpencraBuTen OKCUIOB: BOJIAa M YTIIEKUCIBIN Ta3, HeraméHas U3BeCTb.

Bomopon B mpupone. ®Pusndeckne W XUMHUYECKHE CBOWCTBA BOJOPONA, €ro MOIyYCHHE U
pUMEHEHHE.



Kucnotsl, ux cocraB u ux kinaccudpukanus. Manukatopsl. Tabnuma pactBopumocth. CepHas 1
COJISIHAsI KUCJIOTBI, UX CBOWCTBA U PUMEHEHHE.

Conu, ux coctaB 1 Ha3zBaHus. PactBopumocTs coseli B Boje. IlpeacraBurenu coneit: Xjiopusg
HaTpusl, KapOoHAT HaTpus, hocdaT KaTbIHs.

ITocrosinnas ABorajpo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble equHUIIBI
MU3MEPEHMS KOJIMYECTBA BEIIECTBA — MHWJUIMMOJb U KWJIOMOJIb, MUJUIMMOJISIPHAS U KWJIOMOJISIpHAs
MAaccChl BEIIECTBA.

Pacuérel ¢ wucCnonb30BaHMEM TOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHAS ABOTaIpO».

3akon ABorazpo. MosnsipHblii 006EM razoo0pa3HbIx BemecTB. OTHOCUTENbHAS MNIOTHOCTh rasa
10 Ipyromy rasy.

KpaTHbie enuHULIBI H3MEPEHUS — MUJUTUMOJISIPHBIN U KUJIOMOJIPHBIA 00bEeMbI ra3000pa3HbIX
BEILECTB.

Pacuérel ¢ wucCnonb30BaHMEM TOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3zoBy, «4UCI0 ABOTAAPOY.

I'unpocdepa. KpyroBopor Boasl B mpupone. dusuveckre U XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, UX cocTaB. PacTBOpuMOCTh OCHOBaHUH B BoJ€. I3MeHeHNEe OKpaCKH MHIUKATOPOB
B LIEJNOYHOM cpene. IIpencraBureny menoyen: ruApOKCH Bl HATPHS, KK U KaJIbLus.

PactBopuTens u pacTBopéHHOE BelecTBO. PactBopsl. PacTBopenue. ['mapatel. MaccoBas 10J1st
pacTBOPEHHOrO BelecTBA. Pacd€rbl, CBA3aHHBIE C HCIIOIB30BAHMEM IIOHATHS «MaccoBas OIS
PacTBOPEHHOTO BEILIECTBAY.

JleMoHcTpanuu:

ONpeIeTICHUE COACPKAHUA KUCIOPOa B BO3AYXE, IOJyYEHHE KUCIOPOa Pa3ioKEHUEM [IEpMaHraHaTa
KaJIHsi U MEPOKCHIA BOJOPOJA, COOMpPaHHE METOJOM BBITECHEHHS BO3IyXa M BOIBI, pACIIO3HABAHHE
KHUCIIOpOJla, TOPEHUE MarHus, jkesues3a, yris, cepbl U ¢ocdopa B KUCIOpOJE, KOJUIEKIUS OKCHUIIOB,
1oJlyueHue, COOMpaHue U paclo3HaBaHuE BOAOPO/a, TOPEHHUE BOJOPO/Ia, B3aUMOJICHCTBIE BOIOpOAa
¢ okcunoMm menu(Il), KoIeKus MHHEpANbHBIX KHCIOT, MPaBHIIO pa30aBiIeHHs] CEpOU KHCIOTHI,
KOJUIEKIIUS COJIeH, TabIMIla paCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEN B BOJI€, HEKOTOPbIE METAJLIBI,
HEMETaJJIbl U COEJMHEHHs ¢ KOJIMYECTBOM BELIECTBA, PaBHBIM 1 MOJIb, MOJIENIb MOJISIPHOTO 00BEMaA
ra3000pa3HbIX BEIIECTB, KOJJIEKIUs OCHOBAaHUH.
JlaGopaTOpHbIE OMBITHI:
* [ITomyTHEHHE N3BECTKOBOW BOJIBI IIPY ITPOITYCKAHUH YIJIEKHCIIOTO rasa.
* [TonyueHnue BoAOpoaa B3aMMOJECHCTBUEM LIMHKA C COJITHOM KUCIIOTOM.
* Pacnio3HaBaHMe KUCIIOT ¢ TOMOIIBIO HHANKATOPOB.
* lI3MeHeHNe OKpacKu MHAMKATOPOB B IEJIOYHOM Cpelie.
* O3HaKOMJIEHHME C TpenaparaMy JOMAalllHEH WM IIKOJIbHOW alTeyKu: pacTBOpaMH MEepoKcuia
BOZIOPOJA, CIIUPTOBOM HACTOMKHU MOJa, aMMHUaKa.
IIpakTyeckue padoTnl
3. Ilonydenue, coOupaHue U paclo3HaBaHUE KUCIOPOa.
4. Ilonyuyenue, cobupaHue U pacro3HaBaHue BOJIOPO/A.
5. IlpuroroBieHue pacTBOpa ¢ 3aJaHHON MacCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA.
OcHOBHBbIE KJIaCChl HEOPTaHUYECKUX COEAMHEHUN

O6o0muieHne cBeeHuil 00 OKCUAax, UX KJIAcCH(PUKAIMU, Ha3BaHUAX M cBoiicTBax. CriocoOb
MOJIy4EHUST OKCUJIOB

OcHoBaHus, UX Kiaccu(uKalus, Ha3BaHUs M CBOMCTBAa. B3aummopelcTBHE C KUCIOTaMH,
KHCJIOTHBIMHM OKCHUJIAMHU M coiisiMH. Pa3noxkeHne HepacTBOPUMBIX OcHOBaHMM. CrocoObl MOMy4eHUs
OCHOBaHUM.

Kucnorel, wx xmaccudpukamuss u HazBaHus. OOmMe XWMHUYECKHE CBOWCTBA KHCIIOT.
B3aumoneiicTBue KUCIOT € MeTaUlaMHM. OJIEKTPOXUMHUYECKMM PsJ  HANpsDKEHUH METaJuIoB.
B3auMopeiicTBue KHCIOT ¢ OKCHUAAMH METAJUIOB. B3anMOJEHCTBHE KHCIOT C OCHOBAHUSMU —




peakuus HeWrpanmuzanuu. B3aumopeiictBue KHCIOT ¢ coisiMu. [lomydeHue OECKHCIOPOIHBIX U
KUCJIOPOACOACPKAIMNX KUCIIOT.

Conu, ux xnaccudukamnys 1 cBoiicTBa. B3anmmoaeiicTBue comieil ¢ MeramiaMu, 0COOCHHOCTH
3THUX peakiui. B3anmonaeicTBue conem ¢ ConsiMH.

['enetndeckue psapl MeTaula M HeMeTaula. [ 'eHernueckas CBSI3b MEXAY KilaccaMu
HEOPraHWYECKUX BELIECTB.

JlaGopaTopHbI€ OMBITHI
e B3anMoelcTBrE OKCHIA KAJbIU C BOIOH.
* [lTomyTHEHHE U3BECTKOBOU BOJBI.
* Peakuusi HEUTpanu3aiuu.
* [Tonyuyenue runpoxcuna meau(Il) u ero B3auMoaelcTBrE C KUCIOTOM.
* Paznoxxenue runpokcuaa meau(Il) mpu narpeBanum.
* B3aumoeicTBre KUCIOT C METalJIaMU.
* B3anmojeicTBHE KHCIIOT C COJISIMH.
* O3HAKOMIICHUE C KOJJICKIIUCH COICH.
* Bzaumonetictue cyibhara meau(ll) c sxkeme3om.
* B3aumoecTBHE COJICH C COJISIMH.
* ['eHeTHnUeCKast CBSI3b MEX/y KJJaCCaMU HEOPraHWYECKHUX BEIIECTB HA IPUMEPE COCTUHEHUN MEJIH.
IIpakTuyeckune padoTbl
7. PemeHue OKCIEpPUMEHTANBHBIX 3amad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKHX
COCIUHCHUI.
Tlepuoouueckuii 3axon u nepuoouveckas cucmema xumudeckux snemenmos [[. U. Menoeneesa.
Cmpoenue amoma
EcTecTBeHHBIC ceMelicTBa XMMHYECKHUX PJIEMEHTOB: IIEJOYHBIEC U IICJIOYHO3EeMEJIbHBIE METAJIIIBI,
raJloreHbl, HHEpTHBIE (Omaropoansie) ra3pl.  AMpoTepHOCTh. AM(OTEpHBIE OKCUIBI M THIAPOKCHIBI.
KommniekcHble com.

Otkpeitue /. . MenzaeneeBplM MEPUOJUYECKOTO 3aKOHA M CO3JIaHUE UM IEPUOIUYECKON
CHCTEMBI XMMHYECKHX 3JICMEHTOB.

ATOMBI KaK popma CyIIECTBOBAHMS XUMHUSCKUX IeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMOB. JlokazaTenbCcTBa CIOXKHOCTH cTpoeHus aToMoB. OmnbITel Pesepdopaa. [lnanerapuas momensb
CTPOEHUA aTOMA.

CocraB aTOMHBIX s[Iep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHASA aTOMHasi Macca. B3anmocBs3b
MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAA AaTOMHAsI Macca.

Mukpomup. DnekTpoHsl. CTpOeHUE 3NIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKUX AJIEMEHTOB
1—20. IonsiTre 0 3aBEpIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. ®usmnueckuil cmbicn cuMBONMKUA [lepmonnueckoir cuctembl. CoBpeMeHHas
(bopMyITUpPOBKA MEPUOTUIECKOTO 3aKOHA. 3MeHeHUs CBOMCTB 3JIEMEHTOB B TIEPHOJIaX U TPYyMIaxX Kak
(GYHKIHMS CTPOCHUS SIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa »dJIEMEHTa-MeTayla M JAJEMEHTa-HEeMeTala [0 HX TMOJIOKEHUIO B
MEPUOANYECKON cucTeMe XuMHUeckux 3neMeHToB Jl. M. Menzaeneesa.

JleMoOHCTpaL U
Pasznuynbie popMbl TAOIUIl TEPUOAUUECKON CHCTEMBI.
MozaenupoBanue nocTpoeHus nepuoandeckou cucremsl . . Menaeneesa.
Mopenn aTOMOB XUMHYECKHX DJICMCHTOB.
Moienu aToMOB 3JIeMEHTOB 1—3-T0 TIepHOJIOB.
JlaGopaTopHbIe ONBITHI
* [Tony4yenne aM(pOTEpHOTO TUAPOKCUIA M UCCIIEIOBAHUE €TO CBOMCTB.
Xumuueckas c6a3b. OKUCIUMENbHO-80CCMAHOBUMENILHBIE PEaKYUU
Honnast xumuueckas cBsi3b. MOHBI, 00pa30BaHHbIE aTOMaMU METaNIOB M HeMeTauioB. CXeMbl
00pa3oBaHUs MOHHOMN CBSI3W /U1 OMHAPHBIX COEeMWHEHHH. VMOHHBIE KPUCTANTMYECKHE PEIIETKH U
¢du3nyecKre CBONCTBA BEIIECTB C TUM TUTIOM peméTok. [ToHsTre 0 hopMynbHON eTUHUIIE BENIECTBA.



KoBanenTtHass xumMu4eckas CBs3b. ODJEKTPOHHBIE M CTPYKTYpHBIE (opMmyinbl. [loHsTHE O
BajieHTHOCTH. KoBasieHTHas HemosspHast cBsizb. CxemMbl 00pa3oBaHUs KOBAJEHTHOM CBS3M JUIS
OMHApHBIX cCOeAMHEHUNH. MOJIEKYIISIPHBIE U aTOMHBIE KPUCTAJUIMUECKHUE PELIETKU U CBOMCTBA BEIIECTB
C 3TUM TUIIOM PEUIETOK.

DNeKTpOOTpULATENILHOCTh.  Psn  anekTpoorpuuarenbHoctd.  KoBaneHTHas — mosisipHas
xummuueckast cBsi3b. Jlumnons. CxeMbl 00pa30BaHUS KOBAJIEHTHOW MOJSIPHOM CBSI3U JUISI OMHAPHBIX
coeMHEHUN. MOJEKYJISIpHbIE U aTOMHbBIE KPUCTANIMYECKUE PEIIETKM U CBOWCTBA BEUIECTB C 3THUM
TUIIOM PEUIETOK.

Mertannnueckas XMMUY€ECKasl CBSI3b M METaJUIMYECKash KpUcTauiMueckas pemérka. CoiicTBa
BEILECTB C TUM THUIIOM pelIETOK. EnrHas npupoaa XuMUYECKUX CBS3EH.

Crenenp oxucinenus. CpaBHEHUE CTENEHUM OKUCIEHHMsS M BajleHTHocTu. lIpaBuna pacuéra
CTEereHel OKUCIeHUs 110 PopMyIaM XUMUYECKUX COeTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpeneneHue CTENEeHEW OKUCIEHMsS IS
3JIEMEHTOB, 00pa3yIIIMUX BELIECTBA Pa3HbIX KiaccoB. Peakiyy MOHHOrO oOMEHa U OKUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakUMH. OKHUCIUTENIb U BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAaHOBJICHUE.
CocraBiieHHE ypaBHEHUH OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHUA METOJOM 3JIEKTPOHHOIO
OanaHca.

JlemoHcTpanuu

Buneodparmentsr u cnaiinel «MoHHas XUMUYECKas CBSA3b», KOJUICKIHMS BELIECTB C MOHHOH
XUMHYECKON CBSI3bI0, MOJEIM HMOHHBIX KPHUCTAUNIMYECKUX PEIIETOK, BUACO(PPArMEHTHI U CIAM]IbI
«KoBaneHTHass XMMUYECKas CBSI3b», KOJUIEKIUS BELIECTB MOJIEKYJIIPHOTO U ATOMHOT'O CTPOECHUSI.
MOJIEJI MOJIEKYJISAPHBIX U AaTOMHBIX KPUCTAIMUECKUX PEIIETOK, BUIACO(DPArMEHTHI M CIAN[bI
«Metamudeckass XMMUYECKasl CBA3b», KOJUIEKIU «MeTallipl U CIUIaBb», B3aUMOACHCTBUE [IUHKA C
CepoM, COJITHOM KucioTou, xyopuaoM meau (II), ropenne marHus, B3auMOJCHCTBHE XJIOPHOW W
CEpOBOJAOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI

* 13rotoBiieHre MOJEIIH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBSI3H

V1. TemaTuueckuii mjia.

Ne
IIpakTnuyeckue | KonTpoabHbie
m\no | Tema Bcero uacon
padoThI padoThl
1 [TepBOoHa4YanbHBIE XUMUYECKHE TOHATHS 20 3 1
2 Baxwneiimme mpeacraBuTenu 20 3 1
HEOPraHMYECKUX BEIIECTB.
KonmdecTBeHHBIE OTHOMICHUS! B XUMHH
3 OcHOBHBIE KJIacChl HEOPTraHWYECKUX 10 1 1
COEMHEHU I
4 [Tepuoanueckuii 3aK0H 1 8 1
NepUOINIecKasl CHCTEMa XUMHYECKIX
snemeHnToB /I. 1. Menneneena.
Crpoenue atoma
5 Xumnueckass  cBs3b.  OKHCIUTENBHO- 12 1+1 TTA
BOCCTAHOBUTEJIbHBIE PEAKIIUU
HUroro: 70 7 5+1TIA




VII. KaiengapHo-reMaTHYecKoe IUIAHHPOBAHME 110 XUMHH. 8 Kjacc

Ne NocnepoBaTe/IbHOCTb U3Yy4EHUA Konuuects | Aarta Koppekuusa JsteKTpoHHOE
paspenos, Tem 0 yacoB nposegeHus ;;lgﬂgncowenne
HCIOJIb30BAHUEM
o0opyaoBaHus
«Touku Pocra»
1.IlepBoHayajibHbIE XUMHYECKHE 20
NOHATHS
1 BBOaHBIN HHCTPYKTAXK. 1
PoJib XMHM B )KU3HU YeIIOBEKa
2 MeTo/1bI U3yUYCHHS] XUMUH. 1
3 Ipaxmuueckas paboma Nel 1
«3Haxomemeo c 1a6opamopHuim
obopyoosanuem. Ilpasuna mexnuxu
beszonacrocmu npu pabome 8
Kabuuneme xumuu
4 Ipaxmuyeckas paboma Ne2 1
«Habnooenue 3a copsweti ceevoily
5 BemectBa u ux ¢puznveckue 1
CBOICTBA
6 ArperatHble cocTosiHUS BemecTBa | 1
¥ B3aWMHBIC ITEPEXObl MEKTY
HuMU OU3NYECKHE SIBIICHUS B
XUMUH
7 Ilpakmuueckas paboma Ne3 1 Hatumk pH,
«Ananus nouswly TaTYUK
TEMIEPATYPhI
8 ATOMHO-MOJIEKYJIIPHOE yUEHUE. 1
XUMUYECKUE DIIEMEHTHI
9 Xumnueckue peakuuu. [Ipuznaku 1 Jatumx
Y YCJIOBHS UX MPOTEKAHU TEMIEPATYPhI
10 [TpoekT «3HaKu XUMHYECKUX 1
HIIEMEHTOBY
11 [Tepuoaunueckas cucrema 1
XUMHYECKUX 3eMeHTOB J[.1,
MenpaeneeBa. XUMUYECKUI
nukTaHT Nel «3HaKyM XUMHUYECKUX
DJICMEHTORY
12 Xumnueckue GopMyIibl U 1
nH(pOopMalrs, KOTOPYIO OHU HECYT
13 OTHOCUTENBHBIC aTOMHAS U 1
MOJICKYJISIpHASI MACChI
14 Pacuetsl mo xumudeckoit popmyne | 1
BEIIeCTBA
15 BanentHocTh 1
16 XUMHYECKUE PeaKIun 1
17 XHWMHUYECKUE YPABHEHHUS 1
18 THUBl XUMUUYECKUX peakLui 1 JlaGopaTopHsI
1 Habop
Po6uxJIab




19 O00011EeHME 110 TEME 1
«[TepBoHaUaTHHBIC XUMHYECKUE
TIOHSATHUS)
20 Kontponbnas padorta Nel mo reme | 1
«[lepBoHaYabHBIC XUMHYCCKHE
TOHSTHUS)
2. Bazkueiinue nmpeacraBuTen 20 g
HEOPraHUYeCKUX BelleCTB.
KoJsimuecTBeHHbIE OTHOLIIEHUSI B
XUMHH
21 Boznyx u ero cocras
22 Kucnopon 1
23 Ipaxmuyeckas paboma Ned 1
«llonyuenue, cobupanue u
pacnosnasanue KUciopooay
24 Oxcuovl 1 JlaGopaTopHbI
i Habop
Po6ukJIab
25 Bonopo. 1
26 Ilpaxmuueckas paboma NeS 1
«llonyuenue, cobupanue u
pacno3nasanue 6000po0ay
27 Kucnotsl 1 JlaGopaTopHbl
i Habop
PobukJlab
28 Kucnotsl 1 Hatuuk pH
29 Comn Hatunx pH
JlaGopaTopHbI
it Habop
Po6uxJlabd
30 Comn 1 Hatunx pH
JlaGopaTopHBI
it Habop
Po6uxJlabd
31 KonmuecTBo BemecTBa 1
32 MonspHblit 06bEM ra3os 1
33 Pacuértel ¢ ncronp3oBaHrEM 1
MOHSITUI «KOJTUYECTBO BEIIECTBAY,
«MOJISIpHAsI Maccay, «MOJISIPHBIN
00BEM ra3oBy, «4ucI0 ABOTAIPOY.
34 Pacuétel Mo XuMUYEeCKIM 1
ypaBHEHUSIM
35 Pacuérel no xuMuyeckum 1
YPaBHCHUSIM
36 Bopa. OcuHoBanuns 1 JlaTuuk
TEMIIEPATYPHI
Haruuk pH
JlaBopaTopHbl
it Habop

PoOukJIad




37 PactBopsl. MaccoBast 1ost 1 JaTuuk
PacTBOPEHHOTO BEIIECTBA TEMIEPATYPHI
38 Ilpakmuueckas paboma Ne6 1
«MpurotoBneHne pacteopa 3agaHHOM
MaccoBOW A0/1elh PacTBOPEHHOIO
BelecTea»
39 O06o6mieHue Mo teme «Baxuenmue | 1
MIPEACTABUTEN HEOPTAHHIECKUX
BelecTs. KonnuecTBeHHEIE
OTHOIICHUS B XHMU)
40 Konrtponsnas padora Ne2 o reme
«Baxneuue npeacTaBuTeIn
HEOPTraHUYECKHUX BEIECTB.
KonnduecTBeHHBIC OTHOIICHUS B
XAMHH
3 OcHOBHBIE KJIaCChI 104
HEOPraHUYeCKHX COeIMHEeHN
41 Okcuipl, X KIacCH(pUKAIHSI 1 NabopaTtopHbl
XHMUYECKHE U CBOHCTBA  Habop
Pobuk/1ab
42 OcHoBaHusI, UX Kiaccupukanys 1 NabopaTtopHbl
XUMHYECKHE U CBOMCTBA " Habop
Pobuk/1ab
43 Kucnotsl, ux xinaccuduxams 1 Hatuuk pH
1 XUMHYECKHE CBOICTBA
44 Kucnotsl, ux knaccuduxanus 1 JlaGopaTopHbl
1 XUMHYECKHE CBOICTBA i Habop
Po6ukJIab
45 Conu, ux kinaccupukanms 1 Hatunk pH
1 XUMHYECKHE CBOMCTBA
46 Conu, ux kinaccupukanus 1 JlaGopaTopHbl
Y XMMHYECKHUE CBOMCTBA it Habop
PobuxJlab
47 ['eneTnueckas CBA3b MEXAY 1
KJIacCaMU HEOPTaHUYECKUX
COeTMHEHNN
48 Ipaxmuueckas paboma 7 «Pewenue | 1 JlaGopaTopHbI
IKCNeEPUMERmMajlbHblx 3(1()(1'{ no meme I>’I HaGOp
«Ocnoesnvle Knaccwl Heopeanu4eckKux PO6I/IK.H36,
COeOUHEHULL NATYHKH
PobuxJlab
49 O600meHne u cucrtemarusanus | 1
3HaHUU 10 TeMe «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COeHHHeHHﬁ))
50 Kontponeaas pabora Ne3 mo Teme | 1
«OCHOBHBIE KJIACCBI HEOPraHn4eCKux
COCAUHCHUN»
4, Ilepuoguyecknii 3aK0H U 84

NepuoauYecKasi cucreMa
XuMuieckux iementon 1. U.
Menpesieesa. CTpoeHue aTroma




51

EctecTBennble cemelicTBa
XUMHUYECKHUX DIIEMEHTOB.
AM}OTEpHOCTH

52

OTKpBITHE IEPUOANYECKOTO 3aKOHA
J. Y. MenaeneeBoiM

53

OcCHOBHBIC CBCACHUA O CTPOCHHUU
aToOMOB

54

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB

55

[lepuonuueckas cucreMa XUMHYECKUX
anemenToB JI. 1. MenneneeBa

56

XapaxkTepucTrKa JIeMeHTa
IO €r0 MOJIOKEHHUIO B MEPUOANYECKON
CUCTEME

57

3HaveHHE MEPUOANIECKOTO 3aKOHA
Y MIEPUOJIUYECKON CUCTEMBI
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa

58

Kontponbnas padota Ne 4 o reme
«IIepnoauyecknii 3aK0H U
NepuoInYecKasi CHcTeMa
XUMHUYECKUX 3eMeHToB /1. 1.
MenneneeBa. CTpoeHHEe aTOMay

XuMuueckas CBA3b.
OKucaIuTeaIbLHO-
BOCCTAHOBHMTE/IbHbIC PeaKIu

12 4

59

Honnas xumMuyeckas CBs3b

60

KoBanenTnas xumudaeckas CBs3b

61

KoBanenTtnas HCHOJIApHAA U NOJISIpHAA
XUMHYCCKas CBA3b

62

Hpome.ucymounaﬂ ammecmayus

63

MornexyisipHbIe u aTOMHBIE
KpHcTannnueckue pemérku. CBOHCTBa
BEIIECTB.

N e e

64

CrelleHb OKHCIICHUS

[EEN

65

OKHCIINTENHHO-BOCCTAHOBHUTEIHLHEIS
pcakuun

66

CocraBiieHHC ypaBHeHI/Iﬁ OKHCJIUTEIBbHO-
BOCCTAaHOBUTCIIbHBIX peaxunﬁ METOOOM
QJICKTPOHHOI'O Oamanca.

67

CocraBiieHue YpaBHEHHI OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX ~PEAKIUA METOJ0M
9JIEKTPOHHOTO OanaHca.

68

CocraBiieHHe YpaBHEHUI OKHCIHMTEIBHO-
BOCCTAHOBUTCJIIbHBIX peaKum‘/'I METOAOM
9JIEKTPOHHOTO OayaHca.

69

KontponmsHas pabora NeS mo Teme
«XUMHYECKast CBA3b. OKHCIIMTENBHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIUID>

70

O06o01IeHne o Kypcy XUMHH 8 Kiracca




IX. MaTepuanbHo-TexHUYecKoe obecnevyeHue (MTB)

Ne HaunmenoBanusi 00bEKTOB M CPEJICTB Konunyectso
MaTepUaIbHO-TEXHUYECKOT0 00ecTeyeHus
1 BUBJIMOTEYHBIN ®OHJ] (KHUTOITEYATHA S ITPOIYKIIA)
1.1 CraniapT OCHOBHOTO 00IIero 00pa3oBaHus IO XUMUHU 13k3
1.2 Cranmapt cpenHero (ITOJHOro) 001Iero o0pa3oBaHus M0 XUMHH 15K3
13 [TpumepHas mporpaMMa OCHOBHOTO OOIIEro 00pa3oBaHMs 10 XUMHHU. 8-9 13k3
KJIACChI
1.4 OO0m1as MeToIMKa MPETOoJaBaHUsI XUMUU 19k3
1.5 KHuru ns areHus o BceM paszziesiaM Kypca XUMUU: HEOPTaHHYECKOH H 2 3K3
OpPraHNYECKOl XUMUU
1.6 MeTtonudeckue mocoOus A yauTens (PEKOMEHIAIUU K TPOBEICHUIO
ypokoB) 8,9,10,11 ki o 1 5x3
1.7 Y4eOHO-MeTOAMUECKHE KOMIUICKTHI (Y4eOHUKH, paboune TeTpaan) 1o
OHOJIOTUH, PEKOMEHI0BAHHBIE WJIH JOMYIIEHHbIE K HCIIOIh30BaHHIO B 19k3
y4eOHOM TTpoIiecce: 17k3
YueOnuk O.C. 'abpunbsHa. Xumus. 8 Ki 13Kk3
Yuebuuk O.C. 'abpunbsna. Xumus. 9 ki 13k3
YueOnuk O.C. I'abpunbsna. Xumus. 10 ki 13Kk3
Yueonuk O.C. 'abpunbsna. Xumus. 11 ki 17k3
Tetpaap 1is paboThI 10 XUMUU. 8 KIT 19k3
Terpanp s 1aGOPaTOPHBIX U MPAKTHYECKUX PabOT O XUMHUH. § KII 13k3
Tetpaap 1 paboThI 10 XUMUU. 9 KIT 19k3
Terpaap s 1a0OPATOPHBIX M MPAKTUICCKUX PAOOT IO XUMHUU. 8 KII 13k3
Terpanb 1y paboThI M0 XUMHUU. 10 K1 1 k3
Terpaap s paboThl Mo xumuu. 11 ki 1 ok3
1.8 KoHTponbHO-U3MepHUTENbHBIE MAaTEPUAJIbl IO OCHOBHBIM pa3jieliaM KypcoB
Ouosoruu:
I 8 Kiacca 15Kk3
it 9 xiacca 19k3
mist 10 xnacca 15Kk3
s 11 knacca 19K3
1.9 JunakTuueckue MaTepuansbl:
Jwunaktrueckue matepuaisl 1o pasaeny «Heopranmyeckas XuMus» 7 2K3
JunakTudeckue MaTepuansl K pa3aeny «Opranudeckas XUMHUsD) 19k3
1.10 | CopaBounble mocoOusi:
XuMUs IS TIKOJILHUKOB ¥ a0UTYPUCHTOB 13K3.
Xumus i1 noctynaromux B BY 31 1 k3
Heoprannueckas xumus 2 3K3
Opranndeckasi XUMHs 2 3K3
2 [TEYATHBIE [TOCOBU A




2.1

Tabmu1el M0 OCHOBHBIM pa3jieiam:

I'eneTnyeckas CBs3b KJIACCOB HEOPraHUYECKUX BEILIECTB
BemectBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOSHUS
Monp — euHuUIA KOJIMYECTBA BELLIECTBA

CrpoeHnue atoma. buHapHble coeTMHEHNs

Mogenu aToOMOB HEKOTOPBIX JIEMEHTOB

DNeKTpOHHas OpOUTAITb.

T'omonorus

CtpoeHue miaMeHu

KavecTBeHHbIE peakliuy Ha KAaTHOHBI. ATTIOMUHHI
['mGpuan3anuys aTOMHBIX OpOHUTANICH

@u3nyecKre BEIUYUHBI, BEIPaKEHHbIE MIOPIUEN BELECTBA
@opMBbI CyIIECTBOBAHUSI XUMUUYECKUX 3JIEMEHTOB
CocraBienne (HopMyn MO BAJICHTHOCTH
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

3aKOH COXpaHEHHUs MaCChl BEIIECTB
®u3nyuecKue SBJICHU U XUMUYECKUE PEaKIINH.
DNeKTpoIn3

Cocrasienne GopMyn comei

Knaccudukanus XuMHUYECKUX peaKIuii

Turbl XUMUYECKUX PEAKIUN

OO6mue cBoiicTBa METAIIIOB

IIpumeHeHne anOMHUHUS

Keneso

[Tpu3Haky U ycinoBUS TEUEHUS XUMUUECKUX PEAKIUI
XUMHYECKas CBA3b.

Homenknarypa conei

KecTkocThb BOJIBI

N3omepust. Yacts 1.

N3omepus. Hacts 2.

[IlenouHbIe METATIIBI

CTpyKTypHBIE H3MEHEHHUS BELIECTB

[Tpon3BoACTBO aMMHAYHON CENUTPHI

Crioco0sl pazzieneHus cMmeceit

ITpousBoacTBo cepHoil kucnoTsl (1).
KoHBepTep ¢ KUCIOPOAHBIM TYThEM

[Tpou3BoacTBO cepHOl KUCIOTHI (2).

IIpousBoncTBo yyryna

Cnoco0bl C)KUTaHUS TOTUTHBA

OOXUT U3BECTHSIKA

IIpon3BoncTBO aMMHaKa

CunukarHasi IpoMBILIIEHHOCTh. [Ipon3BoacTBO cTekna
['enernyeckas CBSA3b KJIACCOB HEOPTaHUYECKUX BEILIECTB.
I'eneTnueckas CBA3b KJIACCOB OPraHUYECKUX BEILIECTB
XuMHA IENOIHBIX METAIIOB

Merainsl. Bunsl koppo3uu

MeTonbl 3a1IUTHI OT KOPPO3UU

OnemenTs! IIA rpynmnsl

Kpucranne

Bosayx. Kucnopoa. 'openue

Knaccudukanus opranndeckux coeauHennii. HomeHknarypa oprannyeckux
COCIMHEHUN

1 7K3
1 5k3
13K3
15k3
13K3
1 5k3
1 oK3
15k3
13K3
15k3
1 oK3
1 5k3
19K3
15k3
13K3
1 3k3
1 7K3
19K3
15k3
13K3
1 3k3
1 oK3
15k3
19K3
15k3
1 9x3
1 3k3
19K3
15k3
19K3
1 5k3
1 oK3
15k3
19K3
15k3
1 oK3
1 3k3
19K3
15k3
19K3
1 3k3
1 oK3
15k3
15K3
15k3

1 3k3
1 K3
15k3
15K3
15k3




Homenknatypa opraHu4ecKux COeqUHEHHI 1 5x3
I'eHeTnyeckas CBsI3b KJIACCOB HEOPraHUYECKHUX BELIECTB. 1 7k3
I'eHeTnyeckas CBA3b KJIACCOB OPraHUYECKUX BEIECTB 19Kk3
@YHKIMOHAIbHBIE TPYNIBl U COOTBETCTBYIOIINE UM KJIACCHI OPTaHUYECKUX 13k3
COCIMHEHUN 1ok3
KauecTBeHHbIE peaKkIIM1 Ha KaTUOHBI. 1 ak3
['uOpuau3anys aTOMHBIX OpOUTAIICH 1 5x3
KauecTBeHHBIE pEakLMM OPraHUYECKUX COEAUHEHuM. ['eomerpudeckas 13k3
n3oMepus I7x3
N3omepust. Yacts 1 13k3

2.2 N3omepus. Yacts 2. 1 7k3
TennoBoii 3¢ hekT XuMuieckoil peakuu 1 ak3
KauecTBeHHBIE peaKIIMM OPraHUYECKUX COCIUHEHUM 19Kk3
[IpenenbHbIE YTIEBOJOPOIbI 13k3
@OyHKIMOHAIbHBIE IIPOU3BOJHBIE YIIIEBOAOPOOB 19k3
Baxneiimue peakuuy alkeHOB 1 ak3
HenpenenbHble yriieBogoposl 1 5k3
Cxembl 00pa30BaHUS U XAPAKTEPUCTHKA XUMHUECKUX CBSI3€H B MOJEKYJax 13k3
HEKOTOPBIX YriieBoaopooB (MeTaH. DTaH. DTUjIeH. ALETUIIEH. 13k3
KauecTBeHHBIE peaKIIMM Ha aHUOHBI 19k3
Knaccugukanus opraHu4ecKux COEAWHEHHH IO CTPYKTYpE YIIEpOTHOTO
CKeJIeTa.
Cxembl 00pa30BaHUs U XapaKTEPUCTHKA XUMHUYECKUX CBS3€H B MOJIEKyJax
HEKOTOpBIX yriaeBoaopoaos (byranguen. bensoi.)
HaGop nopTpeToB BeIMKUX XMMHKOB 1 5k3

3 Komnexmmm

3.1 Hed1b 1 nponykThl €€ nepepaboTku 15 5k3
KaMeHHBII yronb U MpoayKThI €ro nepepadoTKu 11 5k3
Crekiio 1 n3zenus U3 CTeKiia 15 7x3
MunepanbHble y1o0peHus 5 9K3
Tommso 16 k3
UyryH u cranp 16 3x3
IInactmaccel 5 9K3
IInacTmaccel 5 9K3
Mertainnsl 173k3
Bonokna 6 7K3
Konnekuus nopoxa n munepanos I, 11 69K3
MuHepainsl ¥ TOpHBIE TTOPO/IBI 1 5k3
AMOMUHUN 16 k3
[IIxana TBEpIOCTH 15 5k3
Kayuyku 1 5k3
OCHOBHBIE BU/IbI IPOMBIIIJIEHHOTO CHIPbS 1 aKk3
Kouekmust mpoMBIIIEHHBIX 00pa3Ii0B TKaHEH U HUTOK 6 7K3
Topd 1 oKk3
Kounexuust o00pas31oB MeTasion 1 5k3
Konnexkuust ynobpenuit 1 5k3
Pa3narounslil Matepuall K KouieKMu «MuHepalibl U TOpHbIE OPOIBI» 2 3K3

4 MOJEJIN
4.1 Mopnenb KpUCTAJUIMUECKON PEMIETKY XJIOpHIa HATPUs 1 5Kk3




Kpucrannndeckas peiierka moBapeHHOM CoJin 1 5x3

Mogenb KpUCTAININYECKON PELIETKH ajiMasa 1 7k3
Mojenb KpUCTAITMYECKON peleTKu rpadura 1 5x3

Mogenb KpUCTAINTMYECKON PEIIETKH JKele3a 1 7x3
Mopens KpUCTaNIMYECKON PEMIETKH o1a 1 k3

Mogenb KpUCTAININYECKON PEILETKH JIbJIa 1 ak3
Mogenb KpUCTaUIMYECKON PEIIETKH MEIU 1 k3

Monenb KpUCTaUIMUECKON pemieTkn okcuaa yriaepoaa (IV) 1 ak3
Habops! a1 coOupanust Mozienielt KpUCTAJUIMYECKUX PElIeTOK 4 5k3

3) PEAKTHUBBI
51 NunaukaTopsr:

JlakmycoBas Oymara 6 T
DyKcuH Biigy
Jlakmonp 1wt
Nunukarop Metui-opanx 4 it
Ddenondranent St

5.1 Mertasuibt:

Menb 1 7x3

AmtoMuHU# (TpaHyIibl) 2 9K3
Keneszo MeTamiMueckoe BOCCTAHOBIEHHOE 1 7x3
Huak 2 9K3
Onoso 1 7x3
CBuHen 1 k3

5.2 Okcuabl:

OKHCh aIIOMUHUSA 1 7k3
Oxkcua Maruus 1 7x3
Oxwuch xejesa, 1 3k3
Oxkcu Mapratia 1 7x3
OKuCh IUHKA 1 k3
OKHCH KabIUs 1 7x3
Oxcun pocdopa (V) 1 5k3
Oxkcua menu 1 7x3
Okcua xpoma 1 5k3
Oxkcu1 BaHa st 1 75x3

5.3 I'uppokcub:

ATIOMUHUS TUIIpAT OKUCU 1 5k3
AMMMaK BOIHBIN 1 k3
Kanbuwms runpoxcug 1 ok3
I'mapokeun meau 1 k3

5.4 Cynbdatsl. Cynbputsl. Cynbpuabl:

Kanbumii cepHOKUCIBIN 2-X BOJIHBIN 1 k3
Cynbdart meau (II) 1 5k3
Cynbgat mapranua (VII) 1 5k3
Marnuii CepHOKHUCIBINA 1 aKk3

AJOMUHUEBBIE KBACIIBI 1 5k3
Cynbdar kanus 1 5x3
Cynbat nuHka 1 5k3
Cynbdar aMMoHUS 1 5x3
XKeneso cepHokucioe, 1 5k3
Cynbdat mapranua (I1) 1 oKk3
Ha6op Nel0 «Cynbdater. Cynbdurel. Cynbhuabiy: 1 ak3
['unic 1 5k3




Menb cepHOKHUCTas

1 k3

Menp cepHOKHcTast — 6-BoaHAS 1 7k3
Kenezo cepuucroe 1 5x3
Kob6anst (II) ceprokucbrit 1 7x3
Hukens (II) ceprokucibrit 1 5k3
[{uHKOBBII KyIIOpoc 1 ak3
JKene3Hblii Kyrnmopoc 1 5x3
Cynbdu xeneza 1 k3
MenHbli Kynopoc 1 5x3
5.5 KapOonatsr. KapOubr:
Menp yriaekucnas OCHOBHas 1 5k3
Maruuii yriaekuciblit 1 ak3
Kanuit yrnekucibiit 1 5x3
Harpuii yrinexucnbiit 1 ak3
KapO6un xaneuus (Mpamop) 1 5k3
5.6 Xnopunsl. Monuael. @ropust:
Mapranen (II) xmopucTsrii 1 5k3
Marnuii XJIOpUCTBIN 1 ak3
Xopua anroMUHUS 1 53
Kenezo xyopHoe 1 7x3
XJopu Kajus 1 k3
Xnopux Meau 1 ak3
[uHK XI0pUCTHIN 1 7k3
Kanuit iogucteii 1 ak3
Jlutuit hropucTeIii 1 5x3
5.7 ®ocdatel. Xpomarsl:
Kanuit XpoMOBOKHUCIIBIN 1 7k3
Kanuit 1ByXpoMOBOKHCIIBIN 1 ak3
AMMOHHI POCHOPHOKUCIBIN 3-X 3aMEIICHHBII 1 7k3
Kanpuuit pochopHokucbiii 1 7x3
Harpuit pochopHokucslii 12-BogHbII 1 5k3
Kanpuuit pocopHOKUCTBIN ABY3aMeNIEHHBIH 1 5k3
Kanbuuit pochopHOKUCTBIN 0JHO3aMEIIEHHBIN 1 5k3
Kamuit pocdopnokucnsiii, CynepdocdaT rpaHyIMpoBaHHBIN
5.8 HuTtpartsr:
Kanuitnas conb 1 5k3
Kanbuuesas cenurpa 1 k3
AMMuayHasi cenuTpa 1 5k3
Cenutpa HaTpueBas 1 5k3
CWIBBUHUT 1 7x3
KapOamun 1 5k3
HuTtpar meau 1 5k3
Hurtpat ammonus 1 5k3
Hutpat cBuHIa 1 oKk3
Hurpar natpus 1 5k3
Hurpar xaneuns 1 aKk3
Hurpar kanus 1 5k3
Hurpat anmromuHns 1 5Kk3
5.9 Kucnorsr:
ConsHas 2 3K3
CepHas 2 3K3
A3oTHas 2 9K3




oprodochopHas 2 9K3
5.10 | PeakTuBsl, XpaHsumecs B ceride:

BepxHnss nonka:

Kanus rugpooxucs 2 3K3
docdop kpacHbIi 1 5x3
I'unpoxcun HaTpus 3 7K3
Harpuit 9 5K3
dTopu HATpUs 1 ak3
Kanuit xene30cuHepoIuCThiid 3-BOIHBIN, 1 k3
Kanpuumii Mmetammmyeckuit 1 ak3
Hartpuii kucibiii cCepHOKHUCIbIN 1 5x3
Kanniit MapraHiioBOKHUCIIBbINA 1 ak3
Kannii metanmnmueckuii 1 5k3
Jlutnii MeTamIM4ecKuil 1 ak3
Cpennsis nojka:

['mapookuce Oapus 4 5k3
Oxkuco Gapus 1 5k3
Hatpwuit GpomMucTsrii 1 ak3
bapwuii nepekuch 1 7k3
dTopua HATPUS 1 ak3
Hutpat 6apus, 1 5k3
Xnopua 6apus 1 5k3
Meracunukar Hatpusi 9-BoiHbINA, AMMOHUIN ABYXPOMOBOKHUCIIBIN 1 3Kk3
Hatp enxnii 9 5k3
Kanuit ponanucTseiit 1 k3
CBHHell YKCYCHOKUCIBIN 1 ak3
HuTtpar cepebpa 1 5k3
Oxcup cBUHIIA 1 ak3
Bapwii, 1 7k3
Hwxuss nosnka:

['ekcaxsop6eH3omn 1 5k3
MertuneH XJIOpUCTHIN 1 5k3
AneTninesnrono3a 1 5k3
Xnopodopm 1 5k3
VYraepon 4-Xn0pHbIH 1 5k3
AHUIVH CEpHOKUCIIBIN 1 5k3
CnupT U30aMUIIOBBIT 1 5k3
MypaBbuHas KHCIIOTa 1 5k3
Habop 06pa3iioB opraHu4ecKux BEHIECTB (XJIOpOEH30J1, TUXJIOPMETaH, 1 7x3
yriepoJ 4-XJI0pHbIi, XxJ10podopm)

5.11 | Opranuueckasi XuMHs:

I'entan 1 5k3
OTUNoBbIN >pup 1 5k3
Kucnora amuHoykCcycHas 1 aKk3
Caxapo3za 1 5k3
JI-riroko3a 1 5x3
Caxopo3sa 1 5k3
Kannii ykcyCHOKHCIBIN 1 aKk3
Harpuit ykcycHOKUCIBIN 1 5k3
[IlaBeneBas kucnora 1 5x3
CreapuHOBast KUCIOTa 1 7k3
bopnas kuciora 1 5Kk3




AHWIIVH COJITHOKUCIIBIN 1 5Kk3
Cwmsiruunrens TpuioH b-1, 1 7k3
[uknorekcan 1 7kx3
Hedp 1 ak3
YKCYCHOKHCIIBIHN 2pup 1 7x3
bensoun, Tonyon 1 7x3
Crnupt 130-0yTHUITOBBII 1 5x3
Kuciora onenHoBas 1 ak3
Crnupt OyTHUITOBBIH 1 5x3
Ortunanerar 1 ak3
OTUIICHIJIMKOJIb 1 5k3
AneroH 1 ak3
AHTUAPUJT YKCYCHBIN 1 5x3
bensun 1 ak3
5.12 Habop Ne5 «Opranunueckue BeniecTBa» )
5.13. Ha6op Ne5 «Aneratel. Pomanuabl. [luanuasny 1 k3
5.14. | Habop Nel9 «YrieBogopoab» 1 5Kk3
5.15. | Habop Ne20 «opranudeckue BEIIeCTBa 1 k3
5.16. | Habop Ne21 «Oprannyeckue KHCIOTHD» 1 ak3
6 I[TPUBOPBI, XUMNYECKA TTOCY IA
6.1 [TpuGopsr:

[lItatuBsl 10 5k3
Becwol yuennueckue ¢ rupsamu 13 3x3
DIIEKTPOHHBII TEPMOMETP 1 7k3
6.2 TepmomeTpsl 10 3x3
DJIEKTPUUECKUE TIUTKU 3 5K3
Bopgsanas Oaus 2 3K3
CTOonukH nogbeMHbIE 2 3K3
[IITaTuB 1EMOHCTPALIMOHHBIN 1 ak3
DNEKTPOHHBIA TEPMOMETP 1 5k3
Jlocka 1t cymiku J1abopaTOpHON MOCYAbI 1 5k3
Hoxuuiel 3 5K3
Jlokka a1 COKUTaHUS BEIECTB 10 k3
[Tepenocnas naboparopust 2 3K3
CnupToBKH 5 9K3
KoMruiekT 1151 JeMOHCTPAIMOHHBIX OMBITOB MO XUMHUH YHUBEPCATHHBIH 1 7x3
KIOXY 1 7Kx3
[Tpubop 11 nostydeHus ra3oB (J€MOHCTPALIMOHHBIN) 7 2K3

[Tpubop 11 monydeHus ra3on

6.3 Xumuueckasi ocyJa CTEKJISIHHAS:
XO0JIOTUITEHUK 1 oK3
[Tpobupku 80 7k3
K0JIOBI pa3HOTo Buja U 00bEMa 25 93K3
MEpPHBIE [WJINHIPbI 10
XUMHYECKHUIN CTaKaH 30 7k3
ra300TBOAHbIE TPYOKH 21 k3
CTEKJISTHHBIE MTAJIOYKH 20 7x3
dapdoponas:

CTaKaHbI 7 2K3
BOPOHKHU 3 3Kk3




CTYIIKH 3 3K3
NECTUKHU 3 7K3
BBIIIAPUTENIbHBIC YAIIKU 10 5k3
AIIXP 23K3
Annapat Kunmna 4 5K3
KpaH nByxxon0BbIi 2 3K3
TpyOka coequuuTensHas (U-oOpa3Hast) Jlnst MOHTaXka MPUOOPOB U 1 7k3
YCTaHOBOK
JloTku ¢ mocynoun
[Tpobupkoaepxkatenu 15 k3
Jlotkmn 15 5k3
HITatuB mox mpoOupKH 9 3k3
Boponku 15 7k3
15 3x3
Hab6op peaktuBoB mo xumuu (s npoeaeHust [ MA) 1 OK3
Kommuext mist yanrens «I'MA. Jlaboparoopus 2020 1 OK3
9 [MUDOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI. BUJIEOKACCETDI
9.1 Mynomumeoutinbie nocoous.
Xumusi. 8 Kiace 17k3
Bupryansnas nabopatopus 8, 9 kiacc 13k3
HHTepakTUBHBIE TBOPUYECKUE 3aJaHUS 19k3
Xumus 9-11 kiace 17k3
Xumus 11 knace K) !
Yraepon u ero coeAMHEHUS 17k3
YrneBoaopos 19k3
[Tpou3BoJBHBIE YTIIEBOJOPOIOB 13k3
Comu K) !
I'otoBumcs k EI'D. Bepcust 2 13k3
Buoeoxaccemui:
Xumus-8 17Kk3
JlomoHocoB. MeHneneeB 13Kk3
XUMHUYECKUE JIEMEHTBI 17Kk3
XnMusl BOKPYT Hac 19Kk3
10 TEXHMYECKUE CPEJICTBA OBYUEHUA (CPEJICTBA UKT)
10.1 | Hoyt6yk (Touka Pocta) L
10.2 | XXuIKOKpHCTaITMYECKUH TEJIEBH30D
10.3 | Ilepuoamnueckas tabnuna JI.11. MenaeneeBa (37€KTpOHHAs) I
10.4 | DIEeKTPOXMMHUYECKHUI PsiJi HAPSHKEHUST METAJJIOB It
11 Iudposas 1aGoparopusi mo XumMuu (y4eHUYecKasi) Touka pocra
Kommnekrarusi: 3 mT

becnipoBoAHOM MyIbTUAATYUK IO XUMUU € 4-MsI BCTPOCHHBIMU JATYMKAMU:
Hatuuk pH ¢ nuanazonom n3mepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOM TeMIepaTypsl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS
He yxe ueM ot -100 go +900C

JlaT4uK 31eKTpONpoOBOAUMOCTH € AUANa30HAMU U3MEPEHUs He yxe ueM oT ()
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 10 20000 MKCM

JaTuyuk TeMriepaTyphbl INIATUHOBBIN C AMANa30HOM U3MEPEHUS HE Y)KE YeM
ot -30 o +120C

OTnenpHbIE JaTYNKHU:

JlaTuyuk oNTUYECKON IIOTHOCTH 525 HM

AKceccyapsbl:




Ka6ens USB coeqnHUTENBHBIIM

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO IKCILTyaTaluy upoBoii 1adbopaTopuu
Habop nabopaTopHoii ocHacTKu

[Iporpammuoe obecrnieueHue

Meroanueckue pekomeHaanuu He Mmenee 40 pador Hanmnuune
PYCCKOSI3BIYHOTO caiTa NoAJIepKKU Hanuuue BUACOPOIMKOB.

12

Ha6op OI'D no xumun

Touka pocra

BECHI J1abopaTtopHbIe daeKTpoHHBIE 200 T
CIIUPTOBKA JabopaTopHas

BOPOHKA KOHUYECKast

Najoy4yKa CTeKJITHHAS

npobupka [1X14 (10 mTyk)

CTakaH BbICOKHI ¢ HocukoM BH-50 ¢ meTkoi#t (2 mTykn)

HUAJTUHIP U3MEPUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTON KPBILIKOK),
TaTUB 11 Mpooupok Ha 10 rHE3 T

3aKUM IIPOOHPOYHBII

HImnarenbiaokeuka (3 mTyku)

Ha0Op (IAKOHOB /ISt XpaHSHHS PACTBOPOB M PEaKTUBOB (00beM (priakoHa
100 mut - 5 KOMIUIEKTOB 10 6 ITYK, 00beM (prakona 30 mi - 10 KOMITJIEKTOB
1o 6 IITYyK)

LHWIMHIP U3MEPUTENbHBIN ¢ HOCUKOM 1-500 (2 mTyku

, crakaH BbIcokuit 500 mi (3 mTyKH)

Ha0Op epuieid 11t MBIThS TIOCYBI (€PII JJISI MBIThSI POOHPOK - 3 MITYKH,
epLl JJIs1 MBIThS KOJIO - 3 IITYKH)

xanat Oeinblii X/0 (2 mTykn)

nepyaTKy Pe3NHOBbIE XUMUYECKUE CTOMKHE (2 IITYKH)

OYKH 3alIUTHBIC

¢unbTpsl Oymaxubie(100 mTyK)

roproyee i cnuptoBok (0,33 1).

B cocTaB HabOp BXOJAT peakTHBBI: AIFOMUHUM, ’KeJe30, COISHAs KUCIIOTa,
METHUJIOpaHX, (peHonTarenH, aMMHaK, MEPOKCUI BOIOPO/Ia, HUTPAT
cepebOpa U Apyrue; B 00LIeH CI0XXHOCTHU - 44 pa3MTUYHBIX BEIIECTB,
UCTIOJIb3YEMBIX JUIS COCTABJIEHUS! KOMIIJIEKTOB PEAKTUBOB IPH MTPOBEACHUHU
HK3aMEHAIMOHHBIX HKCIIEPUMEHTOB 10 KYpCY IIKOJIbHOM XMUMUHU.




