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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIIMK MPENoJaBaHus yueOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0Oy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE npeaMeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHH C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOT0 coJiepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

H3yuenue xumuu:

e CIIOCOOCTBYET  peamu3allid  BO3MOXKHOCTEH  JUIsi ~ CaMOpa3BUTHUS |
dbopMupoBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (QyHKIIMOHAILHON
IPAaMOTHOCTH;

e BHOCHUT BKJIaJ B (POPMHpPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4Jarommxcs, HAaBBIKOB HX CaMOCTOATEIBHON y4eOHOW eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKMX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKMU3HM, TaK M B MPO(HEeCCUOHATBHON EATeIbHOCTH;

e 3HAaKOMHUT CO cHENU(UKON HAyYHOTO MBIIUJICHUS, 3aKJaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsiJla Ha €IMHCTBO MPUPOABI U  UENOBEKa, SBISIETCS
OTBETCTBEHHBIM  3TamloM B (OPMHUPOBAHUU  E€CTECTBEHHO--HAYYHOM
IPAMOTHOCTH OO Y4YaIOLIUXCS;



e CMoOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUS K €CTECTBEHHO-
-HAYyYHbIM 3HAHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHuE O0YyHAIOIIMXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHUH Ha OINpPEAEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepKaHusi MporpaMMbl MO0 XUMUU c(popMUpOBaHA Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakuuu. Obe smu cucmemvl CMPYKMYPHO OP2AHU306AHbL NO  NPUHYUNY
nocne0o8amenbHo20  pa3eumus — 3HAHUN ~ HA ~ OCHOGe  MeopemuyecKux
npeocmasieHull pazHo2o YPOosHSL.

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3aoaua yueonozo npeomema coctouT B (HOPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUE yeau, Kak:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH IPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

Bocnumamenovnuotit nomenyuan npeomema «Xumusy» peanuzyemcs uepes:
®  MaKCHUMAaJIbHOE HCIIOJIb30BaHUE BOCTIUTATEIIbHBIX BO3MOYKHOCTEH

COJICp)KaHMS Y4YEOHBIX MPEaMETOB I (HOPMUPOBAHUS Yy OOYYaOIIHXCS
POCCUMCKHMX TPaaUWIIMOHHBIX JYXOBHOHPABCTBEHHBIX W COIMOKYJIBTYPHBIX
LEHHOCTE€M,  POCCHUMCKOTO  HCTOPUYECKOTO  CO3HAHUS  Ha  OCHOBE
HMCTOPUYECKOI0 MPOCBEIICHUS; MOJ00p COOTBETCTBYIOUIEIO COJEPHKAHUS
YPOKOB, 3aJlaHUi, BCIIOMOTaTEIbHBIX MaTEpPHAIOB, MPOOJIEMHBIX CHUTYyaIlui
JU1s1 OOCYXKIECHU;



BKIIFOUCHHUE YYHUTEISIMH B pabouyue MporpaMMbl MO y4eOHBIM TMpeaMeTam,
Kypcam, MOAYJISIM IIEJIEBBIX OPUCHTUPOB PE3yJIbTaTOB BOCIIUTAHUS, UX YUET B
OTIpEJICIICHUH BOCTIUTATEIBHBIX 33/1a4 YPOKOB, 3aHSTHIA,

BKITFOUCHUEC YIUTEIISIMHU B pab04Yre IPOrpaMMbl YIeOHBIX TIPEIMETOB, KYPCOB,
MOJIYJeH TEMaTMKH B  COOTBETCTBHM C  KaJICHIAPHBIM  IUTAHOM
BOCIHUTATENIbHON PabOTHI;

BBIOOpD METOZ0B, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIHUTATEIHLHOC
BO3JEHCTBHE HA JHUYHOCTH B COOTBETCTBUU C BOCHHUTATEILHBIM HIEAIIOM,
IENbI0 M 3aJa4yaMH BOCIHMTAHMS, IICJICBBIMH OPHCHTHPAMH PE3YJIbTaTOB
BOCIMTAHUS;  peaU3alMI0  TMPUOPUTETa  BOCIUTAHUA B  y4eOHOH
NEeTEILHOCTH,

NPHUBJICYCHNE BHUMAHHUS 00YyYaronIuXxcs K IIEHHOCTHOMY acCIeKTy M3ydaeMbIX
Ha ypoKaX MpEIMETOB, SIBJICHHH W COOBITHH, WHUIMUPOBAHKE OOCYKICHUH,
BBICKA3bIBAHMI CBOCTO MHEHHS, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIICHHS
K U3Y4aeMBbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM;

noOyXKJIeHue OoO0ydJaronuxcsi CcoOJIoAaTh HOPMBI  MOBEACHUSA, IpaBHIIa
oOIIeHUss €O  CBEPCTHUKAMHU W  TEJAarOTHYCCKUMU  paOOTHHUKAMH,
COOTBETCTBYIOIIIHE KAy o01eo0pa3oBaTebHOM OpraHu3alluH,
YCTAaHOBJICHUE U MOCPKKY J0OpOKeIaTeIbHOW aTMOC(ephl;

OpraHM3aIlMi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U  JPYIAUPOBAHHBIX
oOydJaromuxcs HajJ HEYCHEeBAIIMMU OJHOKIACCHUKAMHU, B TOM YHCIE C
0COOBIMH  00pa30BaTEIbLHBIMU TOTPEOHOCTAMHU, JAIOMIETO OOYYAFOITUMCS
COITMAIFHO 3HAYHMMBIN OIBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIIH;
YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOIIEHUNW MEXIY VYYHTEIIeM H €ro
YYCHUKAMH, CIIOCOOCTBYIOIIUX ITO3UTUBHOMY BOCIPHSATHIO YYaIlTUMHUCS
TpeOOBaHUN U TPOCHO yUUTEIIS, IPUBJICUCHUIO UX BHUMAHUS K 00CYX1aeMOi
Ha ypoke uHGOpMaIliH, aKTUBH3AIIUH UX ITO3HABATEIbHON NeATeIbHOCTH,
IPUMEHCHHE Ha ypOKE MHTEPAKTUBHBIX (OpM pabOThl  yUAIIUXCS:
WHTEJUICKTYaJIbHBIX WIp, CTHMYJIHUPYIOMHMX I103HABATCIBHYI0 MOTHBAIUIO
IIKOJTBHUKOB;  JUCKYCCHM, KOTOpBIE AT ydYalldMCs BO3MOXKHOCTH
IpruoOpECTH OMBIT BEJACHUS KOHCTPYKTHBHOI'O JHAJIOTa; TPYNIOBON pabOTHI
Wi paboThl B Tapax, KOTOPhIC ydaT IIKOJBHHUKOB KOMAaHJIHOW paboTe H
B3aUMOJCHCTBHIO C  JIPYTHMH  JICTBMH,  CIOCOOCTBYET  Pa3BUTHIO
KPUTHYECKOTO MBIIICHHS;

BKJIFOUYCHHUE B YPOK HIPOBBIX IMPOIEAYpP, KOTOPHIE IMOMOTAIOT IOAJACPKAThH
MOTHBAIIMIO JIETCH K IIOJYYCHHUIO 3HAHUH, HAJaXUBAHHWIO ITO3HMTHUBHBIX



MEXIMYHOCTHBIX OTHOIIGHWH B KJacce, IMOMOTAalOT YCTaHOBICHHUIO
n00poxkenaTeIbHOM aTMOCc(Eephl BO BpEMS ypOKa;

®  UHUIMHUPOBAHHUE H  TMOAJACPXKKY  HMCCIEAOBATEIbCKOW  JEATEIbHOCTH
oOy4arounuxcs, IUIAHUPOBAHWE W  BBHIMOJHEHHE WHANBUAYAIBHBIX U
TPYNIOBBIX MPOEKTOB BOCIUTATEIBHONW  HANpaBICHHOCTH, 4YTO JacT
MIKOJIbHUKAM BO3MOYKHOCTh IPUOOPECTH HABBIK CAMOCTOSITENIEHOTO PEIICHUs
TEOPETHUECKON MpOoOJIeMbl, HaBBIK TEHEPHUPOBaHUS U  OGOPMIICHHUS
COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIBHOTO OTHOIICHHUS K YYKUM HICAM,
opopmiileHHBIM B paboTax MApPYruX HCCIeaoBaTeNeii, HaBBIK MyOJIMYHOTO
BBICTYIUICHUS TIepe]l ayAUTOpUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH
TOYKH 3pEHUS

e  CrHenualbHO pa3paboTaHHBIE 3aHATHUS - YPOKH, 3aHATUSI-IKCKYPCUHU, KOTOPHIC
pacimupsoT 00pa3oBaTebHOE TMPOCTPAHCTBO IMPEAMETa, BOCIUTHIBAIOT
TF000BB K MPEKPACHOMY, K MPUPOJIC, K POJTHOMY CEIy;

®  UHTCPaKTHBHBIH (opMaT 3aHATHH B My3ee, KOTOPBIH CIOCOOCTBYET
3¢ (PeKTUBHOMY 3aKpEIICHUIO TEM ypOKa.

Obwee uucno 4acos, 0MEeOEHHbIX 01 U3YYeHU XUMUU HA YPOBHE OCHOBHO2O
obweeo obpazosanus, cocmasnsiem 136 uacos: 6 8 knacce — 68 uacos (2 uwaca 6
Hedeno), 8 9 knacce — 68 uacos (2 uaca 6 Heoeio).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

Ilpeomem xumuu. Pollb XMMUU B KU3HMU YEJIOBEKA. XUMUSI B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHMUS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

Amomer u monekynvi. XUMHUYECKHE 3JeMEHTbl. CUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢popmyna. BaneHTHOCTb aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs1 XUHMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konuuecmeo sewyecmsea. Moiib. MonsipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

Qusuyeckue u xumuyeckue sgieHus. XUMUAYECKass peakuus U €€ MPU3HAKU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBujiaMu paboThl B J1a0OpaTOpUU U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bozoyx — cmecv 2azoe. CoctaB Bo3ayxa. Kuciopog — aleMeHT M IpoCToe
BemlecTBo. Haxoxkaenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



Tennogoii 3¢hghexkm xumuyeckou peaxyuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Booopoo — »nemeHT u mpoctoe BemecTBo. HaxoxkaeHue Bojopoja B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Quzuueckue ceoucmea 600vi. Bona Kkak pacTtBopuTenb. PacTBOpHL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccugpurxayua neopeanuueckux coeounenuti. Oxcudvl. Knaccudukarus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMCTBa OKCUAOB. [TonyueHne okCcuaoB.

Ocnosanus. Knaccupukanus OCHOBaHHMM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnomwi. Knaccudukarus kuciot. Homenknarypa kucior. @usznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTm MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenkiarypa coneid. @uszndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEXKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KauecTBeHHOE omnpeieieHne coiepKaHusl KUCIOpoaa B BO3/IyX€E, MOITyUEHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMCaHUE HUX CBOMCTB, IOJy4Y€HHE, COOHMpaHUE, PACIIO3HABAHUE U HW3Y4YCHHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, WCCIEAOBAHME OCOOCHHOCTEW pPACTBOPCHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHne o0pa3lOB  HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETaulaMH, pPEakUMi HEUTpaIn3aluy, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO METajla JPYTHMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxkHehlune KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbLHbIC PEAKIIMHU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

Ilepuoanueckuii 3akoH. Ilepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xuMmuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexktponsl. CtpoeHune
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

N3yuenue oOpa3oB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHHs, COeAUHEHHUS).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

Obwue ecmecmeeHHO--HAYYHble NOHAMUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOpHs,
3aKOH, aHaW3, CHUHTE3, KiIaccudukanus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

Qusuxa: MaTepwsi, aTOM, DOJCEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIH]I,
W30TOIBI, PAJMOAKTHBHOCTH, MOJIEKYNA, SJEKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonoeus: horocunres, npixanue, buocdepa.

leoepaghus:  atmocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE MOPOJBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

Ilepuoouueckuti 3axon. Ilepuonuyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB /J.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJIOB, Kalus, KalblUd W HUX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

Cmpoenue eewjecmea: 6uObl XUMUYECKOU C8A3U. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAITUYECKON PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccugurxayus u nomenknamypa Heopeanuueckux eujecms. XUMHUECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccugurxayus xumuveckux peaxyuii no pasiuynvim npuznaxam (1o 4uCIy
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUSI.

Ilonamue o cxopocmu xumuueckou peaxyuu. IloHsiTHE 00 OOpaTUMBIX WU
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW pPEaKIUd W TOJIOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKucIumenbHo-60CCMAHOBUMENIbHblE  peaKyuu,  DICKTPOHHBIM  OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnenue ypaBHEHHU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢ HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopus snexmpoaumuyeckol ouccoyuayuu. INEKTPOITUTHI U HEANEKTPOIUTHIL.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peaxyuu uonnoco oomena. Y cinoBusi IpoTeKaHusl peakuii MOHHOTO 0OMeHa,
IIOJIHBIE M COKpall€HHblE HWOHHBIE YpaBHEHMs peakuuii. CBolcTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HakoOMJIEHHE C MOJENAMHU KPUCTAIIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BENIECTB, IMpolecca AUCCOUUAIMU KHUCIOT, IIEJIOYed U  CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBbK0 KAYECTBEHHBIX pEaKUMd HAa HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

Obwasa xapaxmepucmuka eanocenog. (OCOOCHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aMoOJEICTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
CongHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YEHHE, NpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OPraHW3M YeJIOBEKa. BakHelllne XJIOpUIbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

Obwas xapaxmepucmuxa s31emenmos V1A-epynnvi. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAUPUKAIINKI KHCIOPOaa
U cepbl. XuMUYEeCKHUe cBoMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COEOUMHEHHM B mpupoje. XUMHUYECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAILCHHUS.

Obwas xapaxmepucmuka s1emenmog VA-epynnvi. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTETIEHU OKUCIEHUsS. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (U3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENsl Kiacca KHUCIOT W crueruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKAIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI00pESHUIA.

Obwasn xapakmepucmuka snemenmos |NVA-epynnor. OCOOCHHOCTU CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUIsl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdext. YronbHas kuciaora U €€ coiu, uX (PU3nYecKue U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

Ilepsonauanvhvie nonamus 06 opeaHuyecKux eujecmeax Kak o0 COeTMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YriIeBoJaX — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢u3myeckne W XUMHYECKHE CBOWCTBA, IIONYYeHHUE |
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuse kpemuus (1V) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

N3yuenne oOpa3oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAaHUE BUJIEOMATEPHAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUYECKHUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMAaTepraIoB), oOpa3amMu a30THBIX U (OCHOPHBIX yIOOpEHUH, MOJyYeHUE,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4YeHUe Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBeJeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT |
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

Obwas xapakmepucmuxa XUMUYECKUX IJNeMEeHmo8 — Memdallo8 Ha
OCHOBaHHM HX TOJI0XKEHU B [lepnognueckon cucremMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTaiioB. MeTtaminueckas CBsI3b
U MeTajuIM4ecKas KpUCTANIMYecKas pemeTka. IEKTPOXUMUYECKHH  psij
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

Ll]enounvie memannwi: nonoxenue B Ilepruoanyeckoil cucTreMe XMMUUYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HaTpus M Kanud. l[IpuMeHeHue MIeTOYHbIX METaUIOB MU HX
COEIMHEHU.



[l]enounozemenvnvie memanibl MAcHUU U Kadbyuu: TIOJOXKEHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHHs KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

Amomunuu: nonoxkenue B [lepnoanveckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBA OKCHAA M THIPOKCHUIA
AJTIOMUHUSL.

Keneso: nonoxenue B [lepuoauueckoi cucTeMe XUMHUYECKUX JIEMEHTOB [l.
N. MengeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HakoMJieHHEe ¢ O0Opa3llaMd METAUIOB M CIUIABOB, HMX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOJOW (BO3MOXXHO UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «BaxkHeimme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYKarollell cpeabl (MpefenbHas IOMyCcTUMas
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

Obwue ecmecmseeHHO-HAYUHble NOHAMUA: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHUE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

Qu3uxa: MaTepwsi, aTOM, DOJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHU]I,
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonoeus: dorocuntes, npixanue, Ouocdepa, SKOCUCTEMa, MUHEpAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

l'eoepagpusa: armocdepa, rumpocdhepa, MHUHEpaIbl, TOPHBIE IOPOJIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

Jluunocmuvle  pezyrbmamul  OTPAXKAIOT  TOTOBHOCTh  OOYYArONIUXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS
e IIEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U

HAy4YHOMY HaCJEeIuI0, TOHWMAHHUS 3HAYCHUS XUMUYECKOM HAyKU B JKH3HU
COBPEMEHHOI0 00IIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMH(pOpMaIUCH
0 TEPEIOBBIX JOCTHKCHUSX U OTKPBITHUSAX MUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

e TMPEICTABICHUS O COIMAIbHBIX HOPMax H IMPaBWJIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HON, YU4eOHO-UCCIIeA0BATENbCKOM, TBOPUECKOU U JPYTUX
BUJIaX  JCATEIbHOCTH, TOTOBHOCTH K  pa3HOOOpa3HOM  COBMECTHOMU
NESTENBbHOCTH TIPU  BBITIOJIHEHUHM  Y4EeOHBIX, TMO3HABATEIbHBIX  3ajad,
BBITIOJTHEHUN XUMUYECKUX OKCIEPUMEHTOB, CO3/JaHHHM Y4YEOHBIX MPOEKTOB,
CTPEMJIEHUSI K B3aWMOIIOHMMAaHUIO M B3aWMOIIOMOIIM B TIPOLIECCE 3TOU
y4eOHOU JesITeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEACHUE U MOCTYIIKH
CBOMX TOBAapHIEH C MO3UUMU HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCJIEICTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

e  MHPOBO33PCHUYECKHE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW pEakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLIME
OCHOBY JIJIl TOHUMAHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3SIX YETIOBEKA
C MIPUPOIHOM CPEIOM, O POJIM XUMHUU B O3HAHUU 3TUX 3aKOHOMEPHOCTEW;

e T[IO3HABaTEJbHbICE MOTHUBBI, HANPABJICHHbIE HA IMOJIYyYEHHE HOBBIX 3HAHUW IO
XUMUH, HECOOXOUMBIE 11 00BSICHEHUS HAaOJIIOAaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHON, HHPOPMAITMOHHON M YUTATEIBCKOU KYJIbTYPhI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEILHOM paboThl € Y4YEeOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOH, TOCTYHNHBIMM TEXHUYECKHUMHU CpelcTBaMU HHGPOPMAIMOHHBIX
TEXHOJIOTHH;

e HUHTEpeC K OOYyYEHHMIO M TMO3HAHUIO, JIOOO03HATENBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K CcaMOOOpa30BaHUIO, MPOEKTHOM U  KCCIEN0BATEIbCKOU
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHS OOy4ECHUS
B JlaJbHEHUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

e OCO3HAHWE IIEHHOCTH KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 370pOBBIN 00pa3 >KM3HU, OCO3HAHHE TOCIIEICTBUI U
HETMPUSATHE BPEAHBIX NPUBBIYCK (YHOTpeOJEHUS aJKOToJisl, HApKOTHKOB,
KypeHHusi), HEOOXOJAMMOCTH COOJIIOZCHUS TpaBUil  O€30MaCHOCTH  IpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeabHOM JKU3HU;

5) TPy/10BOro BOCHIUTAHMS :

e HHTEpPEC K MPAKTUYECKOMY HU3YUCHHIO Mpodeccuii u Tpyaa pa3IuyHOro poja,
yBaXEHUE K TPYIYy M pe3yibTaTaM TPYJIOBOH NEITEIHHOCTH, B TOM YHUCJE HA
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BHIOOD
WHJUBUIYaJTbHOH TPACKTOPUU TPOJOJDKCHHST 00pa3oBaHUs ¢ YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMUHU, OOIIECCTBEHHBIX HWHTEPECOB
U 1oTpeOHOCTEH, ycnenHol Nmpo(ecCHOHANbHON NeATeTbHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJalNTHPOBAThCS B MPOdecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

e DKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIECHHUE K MPHUPOE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMs, NMOHMMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3NUEeCKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOIIOICHHUS
npaBmwil O€30MAaCHOTO TOBEJEHUS IMpU padoTe ¢ BEIIeCTBAMH, a TakkKe B
CUTYyalusiX, yrpOKaOUIMX 3I0POBBIO U KU3HU JIIOJIEH;

e CIIOCOOHOCTH TPUMEHSATH 3HAHUSA, IMOJIy9aeMble MPU U3YYCHUH XUMUU, IS
pelIeHusl 3a7ad, CBA3AHHBIX C OKPYXAOUIEW IPUPOAHOM CpEenoH, st
TOBBIIIIEHUSI yPOBHS OKOJOTHYECKON KYyJIbTYpbl, OCO3HAHUS TJI00ATHHOTO
XapakTepa JKOJIOTHYECKUX MpoOJeM M MyTed HX peHIeHUs MOCPEACTBOM
METOJ0B XUMHUU, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI
B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,

MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOPbIE

UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M IMO3BOJIAIOT Ha



OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOMU
JIESITETLHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3zoevie nozuueckue oelicmeun:

e yYMEHHSI HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOCHHUH
3HAHUW: PaACKphIBaTh CMBICT XMUMHUYECKMX TOHSATUNA  (BBIACIATH  UX
XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMHU TTOHSITUSIMH),
UCIIOJIB30BaTh TOHATHS [JIi OOBSICHEHUS OTHEIbHBIX (PAKTOB W SIBICHUM,
BBIOMPATh OCHOBAHUS U KPUTEPUM JJIS KJIaCCU(PUKAIIMA XUMUUYECKUX BEIICCTB
U XMMHYECKUX PpEeaKIUi, yCTaHABIWBATh NPUYUHHO-CIICICTBEHHBIE CBS3U
MEXIy OOBEKTaMH  M3Yy4YEHHUs, CTPOUTh  JIOTMYECKUE  PaACCYXKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTHH), JIeJIaTh BHIBOJIbI M 3aKTIOUCHUS;

e yYMEHHME TMPUMEHATH B TIpOIECCe TO3HAHHWS TOHATUSA (TIPEJAMETHBIE W
MeTanpeMeTHbIC), CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJb3yeMbIe B
XUMUHU, TPeoOpa3oBbIBATh IHPOKO NPUMEHSIEMbIE B XHUMHH MOJICJIbHbBIC
NpEeACTaBICHU — XUMHYECKUM 3HAaK (CHMBOJI DJEMEHTA), XHUMHUYECKas
dbopMmyna W ypaBHEHHE XUMHYECKOW pEaKkIWu — MPU pEHIeHUH Y4IeOHO-
MO3HABATEJILHBIX 3a71a4, C YYETOM ITUX MOJAEIBHBIX MPEICTaBICHUN BBISBIISITH
U XapaKTEepHU30BaTh CYIIECTBEHHBIC TIPU3HAKH H3yYaeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIMW, BBIABISATH  0OIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHbIC CBS3M W IMPOTUBOPEUYHUS B
M3y4aeMbIX IIPOIIECCaX U SIBIICHUSX.

ba3zoevle uccneooeamenvckue oelicmeus.

e YMEHHE HCHOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHMS, a TakKKe B Ka4eCTBE OCHOBBI Ui (POPMHPOBAHMS THIIOTE3BI I10
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

e MPUOOPETCHHE ONBbITA IO IUIAHUPOBAHHUIO, OPTraHU3AIMH M IPOBEACHUIO
YUCHUYECKUX OJKCICPHUMEHTOB, yMEHHE HaOJI0IaTh 3a XOJOM IIporiecca,
CaMOCTOSITEILHO ITPOTHO3UPOBATH €r0 Pe3yibTaT, (HOPMYIUPOBATH O00OIICHUS
¥ BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOIO OIBITA, UCCICAOBAHUS, COCTABIATh
OTU€T O IMPOJIeTaHHON padoTe.

Paboma c ungpopmayueii:

e yYMCHHE BHIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHEGOPMAIIHIO
pa3IMYHBIX BHJOB H (OPM TMPEIACTABICHHS, IIOJIy4aeMyl U3 Pa3HbIX
HWCTOYHHMKOB (HAy4YHO-TIOMYJISIpHAST JUTEpaTypa XUMHUYECKOTO COASpKaHMUS,



cripaBoYHbIe TocoOus, pecypcbl HWHTepHeTa), KpUTHUYECKH OLIEHUBATH
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IW4YHbIE METOJAbl U 3alpoChl MPHU TMOUCKE U OTOOpE
nH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJTHEHUS
y4eOHBIX M TO3HABATEJIBHBIX 3a/lad OMPEACIIEHHOrO THUMA, NPHOOpETEHHE
ombpiTa B OOJACTH HCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTypOW aKTUBHOTO MCHOJB30BAHUS Pa3IUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (QopMy
npeAcTaBieHUus HWHPOpMAIMM UM WIIIOCTPUPOBATH  pellaeMble  3aJ1auu
HECJIO)KHBIMM CXEMaMH, JuarpamMMamu, ApyrumMu dopMamu rpadukd U UX
KOMOWHAIIHSIMU;

yMEHHE WCMOJIb30BaTh M  aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
UCCJIEI0BATEIBCKON JeATeIbHOCTU uHdopMaIno 0 BIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO3SHWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKPY’KAIOIIEW NPUPOIHON CPEBI.

Kommynukamuenuvie ynugepcaivbHble yueOHbvle 0eiiCmeus:

YMEHUS 3aJ1aBaTh BOMPOCHI (B X0Ji¢ [uajiora U (Mjn) TUCKYCCUU) MO CYIIECTBY
obcyxaaeMoil Tembl, (OpMyIMpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHUS NIPEJIOKEHHON 3a1a4H;

YMEHUS  MPEACTaBIATh  IOJYYEHHBbIE  PE3yJibTaThl  IO3HABATEJIBHOU
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaThb MPE3CHTALUIO
pPE3yNIbTATOB BBIMOJHEHUSI XMMHUYECKOTO0 OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITa, Ja00pPaTOPHOM PabOTHI MO MCCIIEOBAHUIO CBOMCTB BEIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
NO3HABATEJIbHOM M  HCCIENOBATEIIbCKOM  AESATEIBHOCTH MpPH  PEUICHUU
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE y4u€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIUS COBMECTHBIX [I€UCTBUM, OINpENEICHUE KPUTEPUEB IO OLICHKE
Ka4yeCTBa BBIMIOJIHEHHOU pabOTHI U JIpyTHE).

Pezynamuensle ynueepcaivhule yueoHvle OCUCHEUA:

YMEHUE CaMOCTOSITEJIbHO OIpPENEsATh UEIU AESITEIbHOCTH, IJIAHUPOBATb,
OCYIICCTBIISIT, KOHTPOJIUPOBATh M TIPH HEOOXOTUMOCTH KOPPEKTHPOBATH
CBOIO JIEATEIHHOCTh, BHIOMpATh HamOosee 3(PGEeKTUBHBIE CIOCOOBI PEIICHHS
yu4eOHBIX W TO3HABATEIBHBIX 3a/ad, CaAMOCTOATEIBHO COCTABISITH WIIH
KOPPEKTUPOBATh MPEIOKECHHBIM QITOPUTM JECUCTBUW MPU BBINOJIHEHUH
3alaHiii ¢ Y4ETOM TOJyYEHUS HOBBIX 3HAHWM 00 HM3ydaeMbIX OOBEKTax —
BEIECTBAX U PEAKIHUAX, OLICHUBATH COOTBETCTBHE IMOJYYEHHOTO pe3ysibTaTa



3asBJICHHOM 1I€JIM, yMEHHUE UCIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
MpeajiaraéMble B YCIOBHH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON ¢enepalbHON paboueil MporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIe 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBUM, crenuduyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWSA, €ro HMHTEPIPETALNH,
nmpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xonny oOydenus B 8 knacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e  pacKpbiBaTh CMBIC]I OCHOBHBIX XHMHUYECKUX IIOHATHA: aTOM, MOJEKYIa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMECh
(omHOpOJHAST W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAs H
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JIsl XMMHYECKOTO 3JIEeMEHTa B COEIMHEHUU, MOJSIPHBIA OO0BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, BJIEKTPOOTPULATEIBLHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas peaklus, KIacCUPUKalUg peakluidi: peakinu
COEIMHEHHUS, PEAKIIUU PA3NIOKEHUSI, PEaKI[UU 3aMEIIeHHs, PeaKiuu oOMeHa,
9K30- U SHIOTEPMUUYECKUE PEAKINH, TETIOBOM 2 (DEKT peakiuu, 1apo aToma,
AJIIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTalb, paguyc aromMa, XUMUYECKas
CBS3b, MOJIAPHAsI W HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, WOH,
KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BemiecTBa (MPOIEHTHAs
KOHIICHTpAILIMs) B paCTBOPE;

e  WUIIOCTPUPOBATHh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX TOHSITUH U
OPUMEHATH 3TH HOHITUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e HCHOJB30BATh XUMUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS (POPMYII BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;

e  ONpEAeNTh BaJE€HTHOCTb ATOMOB 3JIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTETICHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, TPUHAIIICKHOCTD
BEIIECTB K OMNpeAeIE€HHOMY KJIacCy COEIWHEHHH 1o ¢dopmyliaM, BHJ
XUMUYECKOW CBSI3M  (KOBAJEHTHAasT M HMOHHAasl) B  HEOPraHUYECKUX
COEMHEHUSX;

e  packpeiBaTh cMmbici llepmoamueckoro 3akona [J[. W. Menneneena:
JEMOHCTPUPOBATh [MOHMMAaHUE TMEPUOAUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX mnoJjioxkeHuss B llepuommnueckoit cucreme,



3aKOHOB COXPaHEHMsSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaIpo;

OMUCHIBATh U XapaKTepPU30BaTh TaONMHuHy0 popmy [lepuoandeckoit cucTemMsl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas mnoarpymnma (A-
rpynna)» u «nodounas noarpynna (b-rpymnna)», Masnbie U 60JbLIME TEPUOIBI,
COOTHOCUTHh 0003HAYEeHHUs, KOTOpble UMEIOTCA B Tabnuie «llepuoamueckas
cucteMa XxumMuueckux dneMeHTtoB J[. M. MenaeneeBa» ¢ 4YMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUST aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB H
3apsij sapa, o01ee YUCIo JIEKTPOHOB M PACIIPEICIICHHE UX MO0 3JIEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIUPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHEe peakiuu (M0 YHCIYy W COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEUIECTB, MO TEMI0BOMY 3D DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOJATBEPXkasi OMHCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3TUIHBIX
YCIOBUSX;

BBIUUCTSITh OTHOCUTENIBHYI0O MOJIEKYJSIPHYI0 U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0O XHMHMYECKOTO »JJIeMEeHTa 10 (QopMylie COEIUHEHHS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO
XUMHYECKOM peakiiny;

PUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEIBHOU NEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHCTeMaTH3alHIo, KiacCU(HUKAINIO,
BBISIBJICHUE TPUYMHHO--CIEACTBEHHBIX CBSI3ed — I W3Y4YCHHS CBOMCTB
BEIIECTB U XMMHUUECKUX PEAKIIN, €CTeCTBEHHO-HaYYHbIE METObI TO3HAHUS —
HAOJIIO/ICHNe, W3MEpPEHUE, MOJEITUPOBAHHUE, OJKCIEPUMEHT (peajbHBbId W
MBICJICHHBIN );

CJIeIOBaTh MpPaBWJIaM IOJIB30BAHUS XUMHYECKON MOCYAO0NH M JTaOOpaTOPHBIM
o0opynoBaHMEM, a TakKXe TmpaBwiIaM oOpalieHusi C BelIeCTBaMU B
COOTBETCTBHM C HHCTPYKIUSMH 10  BBINIOJHEHUIO  JTAOOPATOPHBIX
XAMHYECKUX OTBITOB MO TOJYYCHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BolOpoJla M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpPEACIEHHOM
MacCcoOBOW [10J1€il PAcTBOPEHHOTO BEIIECTBA, IJAHUPOBATh M MPOBOJUTH
XUMHUYECKHE HKCIEPUMEHTHI MO PAaClO3HABAHUIO PACTBOPOB IIEIOUEH H
KHCJIOT C TOMOIIBI0 MHAUKATOPOB (JTakMyC, (heHONPTANTCHH, METHIOPAHK H

TpyTHe).



K koH1y oOyuenus ¢ 9 knacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e  PACKpBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHN: XUMHUUYECKHUN SJIEMEHT,
aToOM, MOJIEKYJia, MOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHYECKas
peakiusi, XUMHUYeCcKasi CBsI3b, TEIJIOBOM 3(P(DEKT peakiuu, MOJib, MOJSPHBIMA
00bEM, pacTBOp, OJICKTPOJMUTHI, HEIIEKTPOJUTHI,  DIICKTPOJIUTHUECKAS
JTUCCOIMAIIMSI, PEeaKIMu HMOHHOr0 OOMEHa, KaTajJu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTuMble U HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTaHOBJICHHE, aJIOTPOIHS, aM(oTepHOCTh,  XUMHUUECKasi  CBS3b
(koBaJieHTHAas, WOHHAs, METa/UIMYecKas), KpUCTAUIMYECKas pemETKa,
KOpPpO3UsI METAJIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW peaKIuu, MPEe/eNIbHO
nonyctuMmas konuentpanusa [/IK BemecTsa;

e  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U NPUMEHSIThH
AT MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

e  HCTOJB30BaTh XMMUUYECKYI0 CUMBOJIUKY JIJII COCTaBJIeHUsI ()OpPMYJT BEIIECTB U
YPaBHEHUN XHUMHUYECKUX PEAKIIHM;

e ONPEACNATh BAJECHTHOCTh U CTENECHb OKUCJIECHUS XUMHUYECKHUX DJIEMEHTOB B
COCMHEHUSAX  Pa3JIMYHOTO  COCTaBa, NPHUHAIJICKHOCTh  BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COeAMHEHUU 1Mo (opmysiaMm, BUJ XUMHYECKON CBS3U
(kOBaJICHTHAs, MOHHAsl, METAJJINYECKas) B HEOPraHMYECKUX COCIMHEHUSX,
3apsii MOHA TI0 XUMHUYECKOH (popMyJie, XxapakTep Cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCTUHEHUN, TUN KPUCTAUIMYECKOW PEHIETKA KOHKPETHOTO
BEIIIECTBA;

e packpeiBaTh cMmbica Ilepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBaTh €ro IMOHUMAHHWE: OMNHUChIBATh M  XapaKTepU30BaATh
tabmuuayro  Gopmy Ilepuoamdeckolt cHCTEMBI XHMHUYECKHUX DJIEMEHTOB:
pa3uyath TOHATHS «rJIaBHasg mnoarpynma (A-Tpymma)y H - «Io0O0YHas
noarpynna (b-rpynma)», Mamble W OOJBIIME TEPUOABI, COOTHOCHTH
0003Ha4YCHUS, KOTOPhIE MMEIOTCS B IEPHOIUYECKOW TaOJIMIEC, C YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUUYECKUX JIEMEHTOB (COCTaB M 3apsij
sapa, O0Iee YUCI0 DJICKTPOHOB U pachpeieieHHe HX I0 JJIEKTPOHHBIM
CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB
M UX COCIVMHECHUN B MpeJesiax MajblX MEPUOJOB M TJABHBIX MNOATPYNNI C
Y4ETOM CTPOEHUS UX ATOMOB;

e KJAacCU(MUIMPOBATH XUMHYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIYy W COCTaBy YYacCTBYIONIMX B PEaKIUH



BEIIECTB, MO TerioBoMYy H(Q(eKTy, M0 H3MEHEHHUIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOHME U cHenuuuecKkue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAasl ONMKHCaHUE TpUMEpaMu
MOJICKYJISIDHBIX M HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHUX
pEeaKLHnii;

COCTaBJISITh YPAaBHEHUS DJICKTPOJUTUUECKOMN TUCCOIUAIIMK KUCIIOT, IMIeI0uel U
CoJiel, TOJIHBIE W COKpall€HHbIE YpaBHEHHUS peaklUuil HOHHOTO OOMeHa,
ypaBHEHUS PEAKIMiA, MOATBEPKAAIONINX CYIIIECTBOBAHNE T€HETHUECKON CBSI3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKpbiBaTh  CYIIHOCTb  OKHUCJIHMTEIbHO-BOCCTAHOBHUTEIIHHBIX  PEaKIUil
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOT'O OayaHca ATUX peaKIuii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAHHWS XUMHYECKUX TIPEBpaIllecHUH B  Pa3IUUHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa M0 (GOopMyJie COeIMHEHHUS, MAaCCOBYIO
JIOJIFO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON
peakuuu;

coOmroaTh MpaBuia MOJIb30BAaHUS XUMHUYECKON TOoCynoM M J1abopaTopHBIM
o0opyAoBaHUEM, a TaKXKe MpaBUiia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUUSAMH IO BBIMOJHEHUIO JaOOPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYEHHUIO M COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO
rasa);

IPOBOAUThH PEAKINH, MOATBEPXKIAIONIME KAaYECTBEHHBIM COCTaB pPAa3IMYHBIX
BEIIECTB: pPACMO3HABATHh OMNBITHBIM NYTEM XJIOpUI-, OpPOMHI-, HOAMI-,
kapOoHat-, ¢docdar-, cuamkar-, cyiabdar-, THUAPOKCUI-HOHBI, KATHOHBI
aMMOHHMSI W HWOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIE OMNEPAIMH MBICIUTEIBHON NEITeNTbHOCTH — aHAIHU3 |
CHUHTE3, CpaBHEHHE, 000OIIEHHE, CHCTEMAaTH3AIlMI0, BBISBICHUE IPUYMHHO-
CIEACTBEHHBIX CBA3€W — [JIl WU3YUYEHHsS] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €ecCTECTBEHHO-HAyYHbIE METOJbl T[O3HaHUSA — HaAOIIOJEHUE,
U3MEPEHUE, MOACIUPOBAHKE, SKCIIEPUMEHT (PEajbHbIN U MBICICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne Ne Mama
Tema ypoka Hdomamnee
n/n ypoOKa
B Tene ITnan Daxm 3a0anue
Pa3nen 1. [lepBonauanbHbie XumMudeckue nouaTus (20 yacon)
Xumusa — eaxcnasn 0o61acmo ecmecmeo3HAHUA U NPAKMUYECKOU
deamenvHOCMU Yenoeexa (5 uacoes)
[Ipenmer xumun. Poss xuMuu B )KU3HU YelioBeKka. Tena u BenecTna
[TonsTHE O METOAAX TIO3HAHMS B XUMUHU
3 Ilpakmuueckasa paooma Ne 1 «ITpaBuna paOOThI B TaOOPATOPUH U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM 000PYIOBAHHEM)
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece
5 5 Ilpakmuueckasa paooma Ne 2 «Paznenenue cMeceld (Ha mpuMepe OYUCTKH
TTOBAPEHHOM COJIN )»
Bewecmea u xumuueckue peaxyuu (15 uacoes)
6 1 ATOMBI M MOJICKYJTBI
7 2 XHUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB
8 3 [IpocThie U CIOKHBIE BEIIECTBA
9 4 ATOMHO-MOJIEKYIIIPHOE Y4YEHUE
10 5 3aKOH MMOCTOSIHCTBA COCTaBa BelecTB. XuMudeckas ¢popmyna. BageHTHOCTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 6 OtHocurenbHast arToMHas Mmacca. OTHOCHUTEIbHASI MOJIEKYJISIpHAsI Macca
12 7 MaccoBast 107151 XUMHYECKOTO DJIEMEHTa B COCTUHEHUH
13 8 KonunuecTtBo BemiectBa. Moiib. MosisipHas macca
14 9 Ou3nYecKue U XUMUYECKUE SIBICHUS. XUMHUUYECKash PeaKIlus
15 10 [Ipu3Haky 1 ycia0BUS MPOTEKAHUSI XUMUYECKUX PEAKIIUN




16 11 3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUYECKUE YPaBHEHUS

17 12 Brrurcnenus: KoJIn4ecTBa, MacChl BEMECTBA 110 YPAaBHEHUSM XUMUYECKUX
peakuui

18 13 Krnaccudukarus XuMHYECKUX peakiuii (COSTUHEHHS, Pa3I0OKEHUS,
3aMeIIeHus, 0OMeHa)

19 14 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IIeHHE U
CHUCTeMaTH3alns 3HAHUI

20 15 Konumponsnan paboma Nel nio teme «BelecTBa 1 XUMUYECKUE PEAKITUID)

Paznen 2. Baxuneiime npeacrtaBuTe/ M HEOPraHMYEeCKUX BelECTB
(30 yacoB)
Bo3oyx. Kucnopoo. Ilonamue 06 okcuoax (6 uacos)

21 1 Bo3ayx — cMmech razos. CocraB Bo3ayxa. Kuciopoa — ameMeHT u mpoctoe
BeniecTBo. O30H

99 2 duznyeckue U XUMHUYECKHUE CBOMCTBA KUCIOPoa (peaKiiMi OKUCICHHUS,
ropenue). [lonstue 006 oxcumax

93 3 CrocoOpl MoTy4eHHsT KUCIIOPO/ia B 1a00paTOpUH U TPOMBITIUICHHOCTH.
[Ipumenenue kucaopoaa

24 4 TemnoBoii 3¢ (hekT XUMHUECKON peaKklnu, MOHITHE O TEPMOXUMUYECKOM
YpaBHEHUH, IK30- U SHAOTEPMHUUECKUX PEAKIUAX

o5 5 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHHe BO3/IyXa, CIOCOObI €ro
MIpeI0TBpAaILlEHUS

26 6 Ilpakmuueckan paboma Ne 3 no teme «Ilonyuenue u cobupanue
KHCIIOPO/1a, U3YYEHUE ero CBOMCTBY»

Booopoo.llonamue o kucnromax u conax (8 uacos)

27 Bonopon — sneMeHT u mpocToe BemecTBo. HaxoxkaeHue B mpupoe

28 duznyecKue U XUMHYECKHUe CBOMCTBa Bolopoaa. [Ipumenenue Bogopoaa

29 [TonsaTHe 0 KUCTOTaX U COJISIX




30

CrniocoObI mosTyueHHst BOAOPOAa B 1a00OpaTopuu

31 5 [TpakTuaeckas padbota Ne 4 mo Teme «llonmydenne u cobupanue Boopoa,
HU3yYECHHUE Er0 CBOMCTB)

32 MomnsipHblii 00bEM ra3oB. 3aK0H ABOTaIPO

33 Beruncnenus 00bEMa, KOJMYECTBA BEIISCTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILlECTBA WK 00BEMY

34 8 Berancnenus 006EMOB ra30B 10 ypaBHEHHUIO PEAKITUN HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH ra30B
Booa. Pacmeopui. Ilonamue 06 ocnosanusx (5 uacoe)

35 dusnyeckre 1 XUMHUYECKHE CBOIICTBA BOIBI

36 CocraB ocHoBanwmii. [loHsiTHEe 00 HHIMKATOPAX

37 3 Bona xak pactBopuTtens. HackIieHHbIC B HEHACBIIIEHHBIC PACTBOPHI.
MaccoBas 107151 BEIIeCTBa B PaCTBOPE

38 4 [IpakTrueckas padota Ne 5 mo reme «IIpuroroBiaeHue pacTBOpoB ¢
ONpeaeIEHHON MAacCOBOM J0JI€H PaCTBOPEHHOTO BEIIECTBA

39 5 Konumponsnan paboma N2 no reme «Kucnopon. Bogopoa. Bomay

Ocnoenble Knaccol Heopzanuueckux coeounenuit (11 uacos)

40 1 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIaTypa

41 [TonydyeHue u XMUMHUYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 3 OcHoBaHusI: COCTaB, KIaccu(UKalus, HOMEHKIATypa

43 4 [Tonyuenue u XuMu4Yeckue CBOMCTBa OCHOBAHUM

44 5 Kucnotsl: cocras, kiaccuduxariysi, HOMEHKIATypa

45 6 [TonmyueHnue u XUMHUYECKUE CBOMCTBA KUCIOT

46 7 COJ'Ij/I (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYYCHHSI, XUMHUECKHE
CBOICTBa

47 8 Ilpakmuueckas paboma Ne 6. Penienue 3KCriepUMEHTABHBIX 33/1a4 110 TeMe




«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX CO€I[I/IHGHI/II7D)

48 9 ['eneTnyeckast CBSI3b MEXKY KJIaCCaMH HEOPTAHUYECKUX COETUHEHUN

49 10 O0o01IeHre U cCHCTeMaTH3alus 3HaHU !

50 11 Konumponsnas paboma Ne3 nio teme "OCHOBHBIE KJIACChI HEOPTaHUYECKUX
coeqrueHuin"

Paznen 3. Ilepuoaunyecknii 3akon u [lepuoguyeckas cucrema
xuMun4yeckux jiemenToB JI. U. MenpaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul
(15 yacoB)
Ilepuoouueckuit 3axon u Ilepuoduueckasa cucmema XumuuecKkux
anemenmos /. H. Menoeneeea. Cmpoenue amoma (7 uacos)+1

51 1 [TepBbie MOMBITKHN KIACCU(UKAITIN XUMHUIECKUX dJIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX JIEMEHTOB

59 2 [Tepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XUMHUYECKUX AJIEMEHTOB
. Y. MenneneeBa

53 3 [Tepuoapl, TpynImbl, TOATPYIIIHI

54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30TorbI

55 5 CrpoeHue IeKTPOHHBIX 0001049eK aTOMOB 3ieMeHTOB [lepuonuueckoit
cuctemsl /1. 1. MenaeneeBa

56 6 CrtpoeHue 3JIeKTPOHHBIX 000104eK aTOMOB 371eMeHTOB [lepuoauueckoit
cuctemsl /1. 1. MeHaeneeBa

57 7 XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTA IO €r0 MOJIOKEHHIO B
[Tepuonuueckoit cucreme /1. 1. Menneneera

ss 8 3nauenue [lepuoauyeckoro 3akoHa Jiisl pa3BUTHS HayKu U nipaktuku. J[. W.

MenneneeB — y4€HbIH, IEAAror U rpaKJaHUH

Xumuueckas ceéazv. OKucC1umMenbHO-60CCMAHOBUM ENbHbLE PEAKUUU
(8 uacoe)+2




59 1 DIEKTPOOTPULIATEIIBHOCTH AaTOMOB XUMHUUYECKHUX AJIEMEHTOB

60 2 Nonnas xumuveckast CBs3b

61 3 KoBaneHnTHas moJyisipHasi XAMUYECKas CBSI3b

62 4 KoBanenTHas HenossipHast XuMU4ecKasi CBSI3b

63 5 CreneHb OKHCIICHUS

64 6 OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIINN

65 7 OKHCANTENBbHO-BOCCTAHOBUTEILHBIE PEAKIITHI

66 8 OKucIMTeNM 1 BOCCTAHOBHUTEIH

67 9 O0o00mmeHne 1 cucTeMaTru3alus 3HaHAN

68 10 Konmponsnas pavoma Ne4 o teme «CtpoeHne aroma. XUMHYECKast CBSI3b)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIIACC

N No Jlama npoeedenusn
/' YPOKa Tema ypoka Homawnee
n/n ¢ nian dakm 3a0anue
meme
Paznea 1. BemecTtBo U xummnueckue peakuuu (17 yacon)
Iloemopenue u yenyonenue 3Hanuii 0OCHOGHBIX pazoenog Kypca 8 Knacca
(5 uacos)

1 1 [Tepnoanueckuit 3akoH. [lepnoanueckas cuCTeEMa XUMHYECKUX 2JIEMEHTOB

. N. MenneneeBa
9 2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX JIEMEHTOB MEPBBIX

TPEX NEPUOJ0B
3 3 Knaccugukamnus 1 HOMEHKIATypa HEOPTaHHYECKUX BEIIECTB

Bunpl XuMu4ecKoi CBSI3M U TUITBI KPUCTAITHYECKUX PEIIETOK
5 5 Konumponvnan paboma Nel no reme «IloBroperue u yrinyOiaeHue 3HaHUI

OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

OcnoeHble 3aKOHOMepHOCmU Xumuueckux peakyuil (4 uaca)

6 Knaccudukanus XuMHUYECKUX peakuil 0 pa3IndHbIM PU3HAKAM
7 2 [TonsiTHE O CKOpOCTH XUMHUYECKOH peakuuu. [loHATHE O TOMOTE€HHBIX U

TeTepOreHHBIX PEeaKIHIX
8 3 [TonsiTHe 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh

XMUMHYECKON PeaKINH U MOJIOKEHNUE XUMUYECKOTO PAaBHOBECHS
9 4 OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINHT

Inexmponumuueckan ouccoyuayua. Xumuueckue peaKyuu 6
pacmeopax. (8 uacos)

10 1 Teopus snexTponuTudeckoit qucconnanuu. CuiabHble U ciadble

QJICKTPOJIUTHI




11

HoHHbIE ypaBHEHHUS peakuil

XVMMUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPEACTABICHUN 00

12 AIEKTPOJIUTUUECKON JUCCOLHAIITT

13 4 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPECTaBICHUN 00
AIEKTPOJUTUUECKON JUCCOLHAIITT

14 5 [TonsiTue o ruapoaU3e coJie

15 6 O06o00meHne 1 cucTeMaTu3alus 3HAaHAN

16 7 Ilpakmuueckasa paooma Ne 1. «Pemenue sKCrIepUMEHTAIBHBIX 331249

17 8 Konumponsnan paboma No2 o teme « dNEKTPOTUTHUECKAS TUCCOIHAIIHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
Pasznen 2. Hemerasuibl U ux coequHeHus (25 yaco)

Oowan xapakmepucmuka xumuueckux nemenmos \V'11A-zpynnoi.
T'anozenwt (4 uaca)

18 1 OO6mrast XxapaKTepUCTHKA TaJOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMEPE
xJiopa

19 2 XnopoBogopoa. ComsiHas KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJTyYEHHUE,
MIPUMEHEHHE

20 3 [Ipaktrueckas padota Ne 2 o reme «llonmydenre CONSTHONW KHCIIOTHI,
u3y4yeHue e€ CBOMCTB»

21 4 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €Clid OJUH U3
peareHToB JaH B U30BITKE
Obwaa xapakmepucmuka xumuueckux rnemenmos \'1A-zpynnwit. Cepa u

eé coeounenus (6 uacos)

22 OOmas xapakTepucTuka 31eMeHToB VIA-rpymnisl

23 2 AnnoTtponHbie Moaupukanuu cepbl. HaxoxieHue cepsbl U e€ coeIMHEeHUN
B MpUpoie. XUMUUYECKHE CBOMCTBA CEPbI

24 3 CepoBosiopo, cTpoeH#ue, (PU3HMUecKrie U XUMUYECKHE CBOWCTBA




Oxcunpt cepbl. CepHast KHCIOTa, (PU3MYECKHE U XUMHUECKUE CBOICTBA,

25
MIPUMECHCHHE
XUMHUYECKUE PEAKIINH, JICKAIIUE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a
26 MIOJIy4YEHUSI CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE OKPYXKaIOLIei
Cpeabl COeAMHEHUSIMH CEPBI
27 Brrunciienne MaccoBoil 101 BBIXOAA MPOIYKTA pEaKUU
Oowan xapakmepucmuka xumuueckux nemenmos \A-zpynnot. Azom,
docgpop u ux coeounenusn (7 uacos)
28 OO01ast XxapakTepucTUKa eMEeHTOB V A-Tpyiibl. A30T, paclipocTpaHeHHe
B IIpHpoJIe, (PU3NIECKHe U XUMHUYECKIE CBOMCTBA
29 AmMuak, ero (pu3nyYecKue U1 XuMUYEeCKHe CBOMCTBA, MOJTyYeHHUE U
MIPUMCHCHHE
30 [IpakTnueckas padota Ne 3 no teme «llomydyenre ammuaka, U3ydeHue e€ro
CBOWCTB»
31 A3oTHas KucaoTa, €€ (PU3NIeCKue U XUMHIECKHE CBOMCTBA
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHMSI B KQU€CTBE MUHEPATIbHBIX
32 ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIICH CpeIbl
COEIMHEHUSIMU a30Ta
33 ®docdop. Oxcua pocdopa (V) u pochopHas kucnora, Gu3nvIecKue u
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
34 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUN.
3arpsizHeHue npupoHo cpesl pochaTtamu
Obwaa xapakmepucmuka xumuueckux rnemenmos |\ A-zpynnot.
Yenepoo u kpemnuii u ux coedunenus (8 uacos)
35 anvepoz[, pacrpocTpaHeHue B Ipupojae, GU3NUecKue U XMMHUYEeCKHe
CBOIcTBa
36 Oxcunpl yriaepoja, ux (pu3nyeckre 1 XMuMU4ecKrue CBOMCTBa.

DKkosiornyeckue mpooOIeMbl, CBSI3aHHBIC ¢ OKCUAOM yrieposa (1V)




37 3 YronpHas KUCIIOTa U €€ CONTu
38 Ilpakmuueckasn paboma Ne 4 o teme "[losyueHue yriekuciaoro rasa.
KauecTtBeHHas peakiys Ha kapOoHaT-HOH"
39 5 [TepBoHauaNbHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX yTiepo/ia
40 Kpemuwuii u ero coenuHeHust
41 Ilpakmuueckaa padoma Ne 5. PenieHne SKCIEpUMEHTAIIBHBIX 3a7a4 110
Teme «BakHeie HeMeTalIbl U UX COCTUHCHUS
42 8 Konumponsnan paboma Ne3 o reme «BaxkHeiime HeMeTalIbl U UX
COCTMHEHUSD)
Pa3nen 3. Merauibl 1 ux coequnenusi (20 yacon)
Oowue ceotlicmea memannos (4 uaca)
1 OO6mrast XxapaKTepUCTUKa XUMHUUECKHX AJIEMEHTOB — METAJIJIOB.
43 Mertammueckasi CBsI3b M METaJUIMYECKast KPUCTATMYECKAs PEIIETKA.
®u3MYECKNEe CBOMCTBA METAIIIOB
m 2 XUMUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUECKUHN Pl HAPSHKEHUH
METaJIJIOB
3 O6mwme ciocoOsI moydeHuss MetamuioB. CruiaBel. Beraucienus no
45 YpaBHEHUSM XUMUYECKUX PEAKIUH, €CITH OJIMH U3 PEareHTOB COJACPIKUT
puMecH
46 4 [ToHsATHE O KOPPO3UU METAJLIOB
Baosicneiiwiue memannwl u ux coeounenusn (16 uacoe)
47 1 [lemouHbIC METAILIBI
48 2 OKcubl ¥ THAPOKCUIBI HATPUSA U KNS
49 3 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbIIWK U MarHui
50 4 Baxwueiimme coeIMHEHUS Kb
51 5 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN




52

JXé€ctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs

Ilpakmuueckasa paboma Ne 6 no Teme "XKEcTKOCTb BOJIBI U METO/IBI €€

53 |
yCTpaHCHHUS

54 AroMuHUR

95 AmpoTepHBIE CBOWCTBA OKCHJIA U THIPOKCH A

56 10 Kenezo

o7 11 Oxcuppl, runpokcu st U coin xenesa (1) u xxenesa (111)

58 12 O0o01IeHre U CHCTeMaTH3alns 3HaHU N

59 13 Ilpakmuueckaa padoma Ne 7. PenlieHne SKCIEPUMEHTAIIBHBIX 3a7a4 110
TeMme «BaxHelme MeTaJlbl U UX COCTUHEHUSD)

14 BrrarcnieHus o ypaBHEHUSAM XHMHUYECKUX PEaKIUi, €CITA OJTUH U3

60 peareHToB JaH B H30BITKE WM COJCPKHUT MpUMecH. Brrancienus
MaccOBOM JIOJIU BBIX0/1a IPOAYKTa pPEeaKINH

61 15 O06001eHre 1 cucTeMaTu3alus 3HaHun

62 16 Konmponvnasa paooma Ne4 no teme «Baxuelme MeTaibl U UX
COEJIMHEHUS

Pasznen 4. Xumus u okpy:kamomas cpeaa (3 yaca)+3
Bewecmea u mamepuanwt ¢ yxcuznu uenoeeka (3 uaca)

63 1 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA

64 2 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH cpeibl

65 3 Ponp Xxumuu B pelieHnH SKOJOTHYECKUX TPOOIeM

66 4 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI

67 5 Hmozosas konmponvhas paboma

68 6 PesepBHbIit ypok. O000IIEeHNE U CHCTeMAaTHU3aIIHs] 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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