AnanTapoBaHHasi padoyasi mporpaMmma
ydyeOHoro npeamera «Xumus» 14 8-9 kiaaccon ais aereii ¢ 3I1P (B.7.2)

[NHOACHUTEJIbHA A 3AIINCKA

AnanTtupoBaHHas palodas mporpamMma IO  XUMHUM JUid OOy4aloUmMxcs C 3aJepiKKOi
ncuxuueckoro passurus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIETr0 0Opa3oBaHMs COCTABICHA B
coorBeTcTBUM ¢ DenepanbHBIM TOCYIApCTBEHHBIM OOpPa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO
obmero oOpazoBanus (Ilpukaz MunnpocBemenuss Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunucrepctBoM toctuniu Poccuiickoit ®enepanuu 05.07.2021 r., per. HOMep
64101), [IpumepHOli aganTHPOBaHHONH OCHOBHON 00pa30BaTEIbHOM pOrPaMMONl OCHOBHOTO OOIIIETro
o0pa3oBaHUsl OOYyYalOMIMXCS C 3aJePKKOW TICUXWYEeCKOoro pa3Butus, llpumepHoit paboueit
porpaMMbl  yuyeOHOro mnpeamera «Xumus» (0a30Bblii ypoBeHb), IIpumepHoil mnporpammoit
BOCIIMTAHUSI OOYYaIOIIMXCSl IpPH IOJyYEHUH OCHOBHOIO OOHIEro o00pa3oBaHus, C Y4YE€TOM
pacmpeieieHHBIX MO KjaccaMm MpOBEpsSEMBbIX TPEOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30oBaTeNbHONW MPOTPaMMBl OCHOBHOTO OOIIET0 OOpa30BaHUS W DIIEMEHTOB COJIEPIKAHHSA,
NPEJCTAaBICHHBIX B YHHBEpCAJIbHOM KomuukaTope 1o XuMmuu, KoHIenmwu mpenogaBaHus
y4eOHOro mpenMera «XuMus», B 00pa3oBaTelabHbIX opraHuzanusax P®, peanusyromux OCHOBHbIE
o01ieo0pa3oBaTeIbHbIE TPOrPAMMBI.

O0mas xapakTepucTHKa y4eOHOro npeamera « XuMus»

VY4eOHblil npeamer «XUMHs» BXOIUT B MPEAMETHYIO0 001acTh « ECTeCTBEHHOHAYUYHBIE TTPEIMETHI».
B cucreme ecrecTBeHHOHay4HOro OOpa30BaHMSI XMMHMs KaK Y4YeOHBIN MpeiIMeT 3aHUMAaeT Ba)KHOE
MECTO B TIO3HaHUU 3aKOHOB MPUPObI, (POPMUPOBAHUM HAYUYHOM KapTUHBI MHUpPA, CO3aHUHU OCHOBBI
XUMHUYECKUX 3HaHWM, HEOOXOAMMBIX JJisi TOBCEAHEBHOW JKHM3HM, HABBIKOB 370POBOIO H
0e30macHOro I 4eloBeKa M OKpYJXKarollleld ero cpeasl oOpas3a >KM3HM, a TaKKe B BOCHUTAHUU
JKOJIOTUYECKOU KYIIbTYPBI.

VYcenenHocTh 3y4eHus: XMMHUH CBsI3aHa C OBJIaJICHUEM XMMHYECKUM SI3BIKOM, COOTIOCHUEM MPaBUII
6e30macHOi pabOTHI PU BHIMTOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA, 0CO3HAHHEM MHOTOYHCICHHBIX
CBsI3€M XMMUU C IPYTHUMH NIPEIMETaMU HIKOJIBHOTO Kypca.

[TporpamMMma BKJIIOYaeT B ce0s OCHOBBI HEOPTaHMUECKON M opraHudeckoil xuMuu. ['aBHOU upieeit
MIPOTPaMMBbI SBJISIETCSI CO3/IaHHE 0A30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHHWM 10 XWMHH, BEIPAKCHHBIX B
dbopme, COOTBETCTBYIOIIEH BO3pacTy OOydYalIIMXCI U WX O0COOBIM  00pa3oBaTEIbHBIM
HOTPEOHOCTSIM.

B conepkanum JaHHOTO Kypca IMpeAcTaBiIeHbl OCHOBOIIOJIAraloNIMe XUMUYECKHUE TEOPETHYECKHE
3HAHUS, BKJIIOYAIOIIME HM3YYEHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCMMOCTH HMX CBOMCTB OT
CTPOEHHUSI, MPOTHO3MPOBAHUE CBOWCTB BEIIECTB, HMCCIIECIOBAHHUE 3aKOHOMEPHOCTEH XHUMHUYECKUX
MpEeBpalleHU U MyTel yrpaBiIeHHUs] MU B LIEJSAX MOJyUYEHHUs BELIECTB U MaTEpUaJIOB.



Teopernueckyto OCHOBY HU3Y4YEHHUS HEOPraHMYECKOM XUMHUHU COCTaBISI€T aTOMHO-MOJEKYJISIPHOE
yuenue, [lepuonnueckuii 3axkoH [[.M. MenneneeBa ¢ KpaTKMMU CBEAEHUSIMU O CTPOEHHUH aTOMa,
BHJIaX XUMHUYECKOU CBSI3H, 3aKOHOMEPHOCTAX NPOTEKAHUS XUMUYECKUX PEaKIUH.

B usyuyenum kypca 3HauuTeNIbHAS POJIb OTBOAUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEICHHIO
MPAKTUYECKUX U JIaOpaTOpHBIX pabOT, OMHMCAHUIO PE3YyJbTATOB YUYEHHUECKOrO SKCIEPUMEHTA,
COOJIIOZICHUIO HOPM U TMIPaBHJI 6€30MacHOl paboThl B XUMUYECKOH J1a00paTOpHUH.

Peanuzanus nmanHO# mporpamMmbl B mporiecce o0ydeHust mo3BoauT odyuaromumes ¢ 3I1P ycBouts
KIIFOYEBbIE XMMHUYECKHE KOMIETEHIIMM W MOHATH POJIb U 3HAYEHHE XMMHU CPEIu APYTUX HayK O
pUPOJIE.

W3ydeHne XWUMHU CHOCOOCTBYeT (DOPMHUPOBaHHIO Yy OOYYArOIIUXCS HAYYHOTO MHPOBO33PEHHUS,
OCBOCHHIO OOIIEHAYYHBIX METOIOB (HAOMIOJEHUE, M3MEpPEHHUE, SKCIEPUMEHT, MOICIUPOBAHUE),
OCBOCHHIO TPAKTHUYECKOTO TNPUMECHEHUS HAYYHBIX 3HAaHWH, OCHOBAaHHOTO HAa MEXKIPEIMETHBIX
cBsa3six ¢ mpeameramu  «Oxpyxarommii  mup», «Dusukay, «buonorus», «['eorpadusny,
«Matemaruka» U (HOpMUPYET KOMIETCHIMH, HEOOXOAMMBIC Ui MPOAOJDKEHHsI 0Opa3oBaHUS B
00J1aCTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMHM CIOCOOCTBYET pa3BuTHIO Yy oOyuaromuxcs ¢ 3IIP  mpocTpaHcTBEHHOro
BOOOpaXeHHUs, (PYHKUMOHAIbHOM TI'PaMOTHOCTH, YMEHHMsS BOCHPUHMMATh M  KPUTHYECKU
aHaJTM3UPOBaTh MH(POPMAIUIO, IPEACTABICHHYIO B PA3JIMYHbIX (popMax. 3HAUUMOCTh NpeaMeTa s
pa3BUTHS KU3HEHHOW KommeTeHuuu oOyuwaroumuxcs c 3IIP 3akmiogaercs B YCBOSGHHMM OCHOBBI
XUMHUYECKMX 3HaHUM, HEOOXOAMMBIX [UIi TIOBCEIHEBHOM KM3HHM;, HABBIKOB 370POBOT0 H
0e30macHOro [uis 4YelOBeKAa U OKpyXarolled ero cpeiasl oOpaza JKuU3HU; (POpPMUPOBAHUU
DKOJIOTUYECKON KYJIbTYPHI.

[IporpaMmma oTpakaeT cojaepkaHue oOydeHHs TmpeaMery «XHMHsS» C Y4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEN oOyuatomuxcsi ¢ 3[IP. OsnaneHue ydeOHBIM MPEAMETOM
«XuMHs» TPENCTaBIsIeT OMPEETICHHYI0 TPYAHOCTh ansi oOydatomuxcs ¢ 3[IP. Dto cBsizaHo C
O0COOCHHOCTSIMU MBICITUTENBHON JIESTEIbHOCTH, MEPUOINISCKUMU KOJIeOaHUSIMI BHUMAHUS, MAJIbIM
00BEMOM TMaMSATH, HEAOCTATOYHOCTHIO OOIIEro 3armaca 3HaHWM, MOHM)KCHHBIM IO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSI.

s npeoponeHust TpyAHOCTEH B M3y4YeHUH Y4eOHOTo MpeaMera « XuMus» HeoOXoauma ajanTaius
o0beMa U XapakTepa y4eOHOro MaTepuala K MO3HaBaTEIbHBIM BO3MOXKHOCTSM JAHHOM KaTeropuu
oOyyaromuxcs, y4eT HMX  OCOOCHHOCTEHl  pa3BUTHS:  HCIOJb30BaHHE  alTOPUTMOB,
BHYTPUIPEIMETHBIX M MEXIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCIO0XXHEHUE HU3Y4aeMoOro
Marepuana.

[Tpu u3yueHr XUMUH HEOOXOIUMO OCYILIECTBIIATH B3aUMO/ICHCTBUE Ha MOJIUCEHCOPHOM OCHOBE.

TeopeTnyeckuii Marepuall pPeKOMEHIYETCS HM3y4aTb B IPOLIECCE MPAKTUYECKOU AEATEIbHOCTH.
B03MOHO BBbIEIIEHHE OTAEIBHBIX YPOKOB Ha PEIICHHE 33/1ad B CBA3U CO CIOKHOCTBIO aHAJIA3a
Tekcta oOydarommmucs ¢ 3[IP. Opranwdyeckoe eIMHCTBO MPAKTHYECKOM W  MBICITUTEIBHON
JESTEIIbHOCTH OOYYalOIIUXCS Ha YpPOKaX XHMHH CIOCOOCTBYET MPOYHOMY H OCO3HAHHOMY



YCBOEHHMIO 0a3MCHBIX XMMHUYECKUX 3HAHUM M yMeHMHA. Oco0oe BHUMaHME IPHU HU3YYEHUH XUMHUU
yAEISEeTCS H3YYCHHUI0 «CKBO3HBIX» TMOHATHH W (OPMHPOBAHUIO HABBIKA CTPYKTYpPHUPOBAHHSA
Marepuania.

Hesn 1 3a1a4m U3y4yeHUs1 y4eOHOr0 nmpeaMeTa « XuMHs»

Obwue yenu wW3ydeHUs y4eOHOTO mpeaMeTa «XHUMHS» TpeAcTaBieHbl B [IpumepHoit paboueit
nporpaMMe OCHOBHOro o0miero oOpazoBanusa. OHH aKTyaJHM3UpPOBaHbI C Y4YETOM HOBBIX
PUOPUTETOB B CHCTEME OCHOBHOTO 00IIIEro 00pa3oBaHMsl, HAIPABICHHOCTH O0yUYCHHSI Ha Pa3BUTHE
U caMOpa3BUTHE JUYHOCTH, (POpMHUpPOBAHUE €€ UHTEIUIEKTa U 001el KyIbTypbl. OOydeHHEe YMEHUIO
YUUTBCA U MPOJOIKATH CBOE 00pa3oBaHHe CAMOCTOATEIBLHO B HACTOSIIEE BPEMS SIBJISIETCS] OJJHOU U3
BOKHEHIINX (PYHKIMI y4eOHBIX IPEAMETOB, B TOM YHCIIE U « XUMHI».

Hns oOywarommxcs ¢ 3IIP, Tak e, kak W i1 HOPMAaTHUBHO DPa3BHBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAaIOIIMX OCHOBHYIO 00pa30BaTeNIbHYIO MPOrPaMMy, JTOMUHHUPYIOIIEE 3HAUCHHE TPHOOPETAIOT
TaKue yeau, KaK:

* (popMupoBaHME WHTEIJICKTyaJbHO PAa3BUTON JUYHOCTH, TOTOBOM K COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY ~ NPHUHATHUIO pElIeHHWH, CHOCOOHOMW aJanTHpoBaThcsi K  OBICTPO
MEHSIOLIUMCS YCIOBUSAM KU3HU;

- HaIpaBJICHHOCTb O6y‘~ICHI/I$I Ha CHUCTEMATHUYECCKOC HpI/IO6HIeHI/Ie ydamuxcs K
CaMOCTOSITEJIbHOM IO3HABAaTEJILHOM [EATEIBHOCTH, HAyYHBIM M IPAKTHYECKMM METOJaM
NO3HaHUsA, GOPMUPYIOLUIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

* oOecneyeHWEe YCJIOBHUM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYyYaroUMMUCS  OMbITa
pa3sHOOOpa3HOM AEATENIbHOCTH, TO3HAHUS U CAMOIIO3HAHNUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE JUIS Pa3JINYHbIX BUAOB JACATEIbHOCTH;

* (opmupoBaHue yMeHUN OOBSCHATH M OIEHWUBATH SIBJICHHUS OKPY’XKAIOIMIETO MHpa Ha
OCHOBAaHUU 3HAHUH U ONBITA, IOJTYUYEHHBIX IIPU U3YUYEHUU XUMUU;

* ¢opmHpoBaHHE y OOYYAIOUIMXCS T'YMAaHUCTUYECKMX OTHOIICHUH, MOHUMaHMSA I€HHOCTU
XUMHUYECKHUX 3HAHUM 11 BBIPAOOTKU 3KOJIOTUYECKH 11€7eCO00pa3HOTo MOBEACHUS B ObITY U
TPYZOBOH JEATEIBHOCTH B LENSIX COXPAHEHMSI CBOETO 370POBbsl M OKPY KArOIIEH NPUPOIHON
Cpelibl;

"  pa3BUTHE MOTHBAIMH K 0OYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIero 00yueHus.

Kypc HampaBieH Ha pelieHHe CIenyrImuX 3aday, 00eCTIeUYMBAIOIINX pEeATU3allui0 JIMYHOCTHO-
OpPUEHTUPOBAHHOTO U AESITETbHOCTHOTO MOAXOA0B K oOydeHuto xumun obOydaromuxcs ¢ 3[IP Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS:

- (I)OpMI/IpOBaHI/Ie MEPBOHAYAJIBHBIX CUCTCMATU3UPOBAHHBIX HpCIICTaBJICHI/Iﬁ O BCUICCTBAX, UX
MPEBpAIICHUAX W MNPAKTHYECCKOM IPUMCHCHHHU, OBJIAJACHUC MMOHATAHHBIM arrmaparoMm M
CHMBOJIMYCCKUM SA3BIKOM XMUMHH,



" Oco3HaHHE OOBCKTHMBHONH 3HAYMMOCTH OCHOB XHMHUYECKOH HayKd Kak o0acTH
COBPEMEHHOTO  ©CTECTBO3HAHHS, XHMHUYSCKUX [MPEBPALICHUH  HEOPraHWMYECKUX U
OpPraHUYeCKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH XHBOH W HEKWUBOW TNPUPOJIBI,
yrIIyOJIeHHE TTPECTABICHUI O MATEePUATLHOM SIMHCTBE MUPA;

" OBJIAJICHUE OCHOBAMH XHWMHYECKOW TIPaMOTHOCTH: CHOCOOHOCTHIO aHAIU3UPOBATh U
OOBCKTHBHO OIICHUBATh JKU3HCHHBIC CHUTYAaIlMH, CBS3aHHBIC C XWUMHUCH, HaBBIKAMH
0e30acHOro OOpallleHUs] C BEIIECTBAMH, WCIIOJIB3YEMBIMH B TOBCEAHEBHOHN IKU3HH,
YMEHHEM aHAIM3UPOBATh M IUIAHUPOBATH KOJOTHYECKH O€30IMacHOE MOBEICHHE B IENSIX
COXPaHECHHS 3JI0POBbsI U OKPYIKAIOIICH CPEJIbI,

* (QopMHpPOBaHHWE YMEHUH yCTAaHABJIMBATh CBS3M MEXAYy pEalbHO HAOIIOIaEMBbIMU
XUMHUYCCKAMH SIBJICHUSIMH W TIPOIIECCAMHU, MPOUCXOISIIMMHA B MHKPOMHUPE, OOBSICHSATH
NPUYMHBI MHOTO0Opa3usi BEIIECTB, 3aBHCUMOCTh MX CBOMCTB OT COCTaBa W CTPOCHHS, a
TaKXe 3aBHCUMOCTb TIPUMECHEHUSI BEIIECTB OT UX CBOMCTB;

" [OpHOOpETEHWE ONbITa WCIOJIB30BAHUS  PA3IUYHBIX METOJOB HM3y4YCHHUS  BEIIECTB,
HAOJIOZICHUST 32 KX TPEBPALICHUSAMH TIPU TIPOBEICHHH HECIOXKHBIX XUMHUYCCKUX
9KCIIEPUMEHTOB C UCIIOJIB30BAHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U TPUOOPOB;

* (opMHpOBaAHKE MPEACTABICHUI O 3HAYCHUH XUMUYCCKOW HAYKU M PEHICHHH COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YHUCIIC B IPEAOTBPALNICHUNA TEXHOTCHHBIX U SKOJIOTHYCCKHUX
KaracTpod.

OcoGenHocTu oT0Opa U aJanTAlMU Y4eOHOT0 MaTepHaJia 0 XUMHH

OOyuenne y4eOHOMY MpeAMETy «XHUMHUS» HEOOXOTUMO CTPOUTHh Ha CO3JAHHH ONTHMAIbHBIX
YCJIOBHM JJIsI YCBOGHHSI TIporpamMmHOro Marepuana oOydaronumucs ¢ 3[1P. Bonbmioe BHUMaHue
JOJKHO OBITH yAENeHO OTOOpY yueOHOro Marepualia B COOTBETCTBUU C MPHUHIIUIIOM JOCTYITHOCTH
IpU COXpaHEHHWH oOmero 0a3oBoro ypoBHsA. OH JOIDKEH MO COJEPKaHUI0O B 00BbeMY OBITh
aanTUPOBaHHBIM sl oOydarommxcs ¢ 3[IP B cooTBeTCTBMU C MX OCOOBIMH 0Opa3oBaTEIbLHBIMHU
notpebHocTsMu. CrenyeT o0ner1uTh oBiaieHne MatepuaioM odydarommmucs ¢ 3[1P mocpeacrsom
€ro JETAIbHOTO OOBSCHEHUS C CHCTEMaTHYECKUM IOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
MIPUMEHEHUHN 3HAHUH C MCITOJIb30BAaHUEM MPHUEMOB aJITOPUTMHU3AIUN U BU3YAJIbHBIX OIOP, O0YICHHS
CTPYKTYpPHUPOBAHUIO MaTepuraa.

bonbuioe 3HaueHue A MOJHOLIGHHOTO YCBOEHHUS Y4YeOHOro MaTepuaia HMMEeT oropa Ha
MEXITPEIMETHBIE CBSI3U BOIPOCOB, U3y4YaeMbIX B JAaHHOM Kypce, ¢ TAKUMHU YU€OHBIMH IpeIMeTaMu
kak «l'eorpapus», «Puznka», «buonorus». [lo3BossAs paccMaTpuBaTh OJAWH U TOT XK€ Y4eOHBIH
MaTepuai C pPa3HbIX TOYEK 3PEHUs, MEXKIPEIMETHbIE CBSI3U CIOCOOCTBYIOT €ro Jydliemy
OCMBICJIEHHIO, 00JIee MPOUYHOMY 3aKPEIJICHUIO MOTYYEHHBIX 3HAHUM U PAKTUUECKUX YMEHUH.

[Ipy moAroToBKe K ypoKaMm YUMTEIb JOJDKEH NPeaycMOTpeTh (OpMUPOBAHHE y OOyYaromuxcs
YMEHHI  aHaJdM3upoBaTh, CpPaBHHUBATh, 00O00OHIaTh H3y4yaeMbli MaTepuan, IUIAaHUPOBATh
MPEJCTOSIIYI0 paboTy, OCYIIECTBISATH CAaMOKOHTPOIb. Heo0X0oauMo TOCTOSHHO CIEOUTh 3a
MPaBUIILHOCTBIO peueBOro opopmiieHus BhICKa3biBaHUM oOy4Jaronuxcs ¢ 3I1P.



B cBs3u ¢ ocoOeHHOCTAMHU MOBEACHUAU JesTeNibHocTH obyyvaromuxcs ¢ 3I1P (pacTopmoskeHHOCTD,
HEOPraHU30BAHHOCTh) HEOOXOJUM CTPOKAWUIIMK KOHTPOJh COONIIOJICHUS TIPABWI TEXHUKH
0e30MacHOCTH MPH MPOBEACHUU JT1a00PaTOPHBIX PadOT B XUMHUYECKOM KaOMHETE.

IIpumepHbie Buabl jAesATejJbHOCTH o0yuyawmuxcess ¢ 3IIP, o0yciioBjIeHHbIE 0COOBIMH
o0pa3oBaTe/IbHBIMM  TNOTPEOHOCTSAMH M o0ecleYHBAIOIINe OCMBICJIEHHOE OCBOeHHE
co/iep;KaHuU 00Pa30BaHUSA MO NpeaAMeTy «XUMHS»

Conepxanne BUIOB AesiTenbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax XUMHHM OmpenenseTcss ux
0coObIMU OOpazoBaTenbHBIMU OTpeOHOCTAMU. [loMuMo mupoko ucnonszyemsix B OOIT OO0
o0ImMX A7 BCeX OOYy4arolUXCs BUIOB NESATENBHOCTH CJEIyeT YCHIUTh BHIbI JESATEIbHOCTH,
crenuUIHBIE IS JTAHHON KaTeropuu OOYYArOIIUXCs, JUIS 00CCIICUCHHSI OCMBICIICHHOTO OCBOCHHS
coJlepkaHusl 0Opa3oBaHUs IO MpPEeIMETYy: YCHUJICHHE MpPeIMETHO-IIPAKTUYECKONH NEeSTEIBHOCTH C
AKTHUBH3AIMEH CEHCOPHBIX CHCTEM; YepEJOBAaHUE BUJIOB IE€ATEILHOCTH, 33€HCTBYIOLIUX Pa3IHUHbIC
CEHCOpPHBIE CHCTEMBI, OCBOEHHE MaTepHalia C OMOPOW Ha AJITOPUTM; «IIOLIATOBOCTH» B MU3YYCHUH
MaTepuaina; HCIOJIb30BaHUE JOMOJHUTEIBHON BH3yalbHOM OMOPHI (IUJIaHBL, OOpPAa3Ilbl, CXEMBI,
11a0ba0HbI, onopHble Tabmuiel). s pasButus y oOydatomuxcs ¢ 3IIP ymeHus nenats BBIBOJIBI,
(dhopMHUpPOBaHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAHUS HEOOXOIMMO UCTIOIB30BATh OMOPHBIE CIOBA U
kinume. Ocoboe BHHUMaHHE CIEAyeT VYAETUTh OOYYeHHIO CTPYKTYpUPOBAHHIO MaTepuana:
COCTaBIIEHME PHUCYHOYHBIX U BepOalbHBIX CXEM, COCTaBIIEHHWE TaOJNHIl, COCTaBJICHHE
Kkinaccuukanuu ¢ 0003HAYEHHBIMH OCHOBAHMSMHU [UIS KJIacCHU(PUKAMM ¢ HAMOJHEHUE UX
npuMepamu H JIp.

[TpumepHas TemaTuyeckas U TepMuHoJornyeckas jiekcuka coorserctsyer OOIT OOO0.

Hns oOyuatonmuxcs ¢ 3I[IP cyiiecTBeHHBIMU SBISIOTCA TMPUEMBI pabOThI C  JIGKCHUECKHUM
MaTepuayioM 1o npeamety. [IpoBoauTcs crnenuanbHas paboTa 1Mo BBEACHUIO B aKTUBHBIM CIIOBAPh
0o0y4JaromXxcsi COOTBETCTBYIOIIEH TepMHUHONOTHU. VI3ydyaemble TepMUHBI BBOJSTCS  Ha
MOJIMCEHCOPHOM  OCHOBE, oOOs3aTenbHAa BHU3yallbHAs MOJJAEPKKA, aAITOPUTMBI  PabOTHI ¢
ONPEAEICHUEM, OTTIOPHBIE CXEMBI I AKTyaIu3allii TEPMHUHOJIOTHH.

MecTto yyeOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

B coorBeTcTBHM C CDe)Iepa.]'H)HBIM roCya1apCTBECHHBIM O6paSOBaTeJ'II)HI)IM CTaHJapTOM OCHOBHOI'O
06]]_[61" (V) O6pa3OBaHI/I$I y‘-IeGHBIﬁ npeamMeT «XuMus» BXOOUT B NpeaAMECTHYIO 00J1acTh
((ECTCCTBCHHOHay‘lHBIe MMPEAMCTLID) U ABJISACTCA 00s13aTeNbHBIM I U3YUCHUA.

YueOHBIM MIIaHOM Ha €€ M3yueHue OTBeJAeHO 136 y4eOHBIX 4acoB — MO 2 4 B HeAemo B 8 1 9
KJIaccaX COOTBETCTBEHHO.

Conepkanne yuyeOHOTo mpeamMera « XuMus», npeacraBieHnoe B [IpumepHoii paboueii mporpamme,
coorBerctByer ®I'OC OOO, pazpaborano c¢ yuerom I[IpumepHONl OCHOBHOW 00pa30BaTENbHOM



IpOrpaMMbl OCHOBHOI'O 0O0IIero o0pa3oBaHUs 10 yd4eOHOMY HpeaMeTy «XHMHsS», COOTBETCTBYET
[TpuMepHOIl aJanTHPOBAHHOM OCHOBHOM 00pa30BaTENbHOM MpPOTrpaMMe OCHOBHOTO OOILEro
00pa30BaHus 00YYAIOLINXCS C 3aJEPKKON ICUXUYECKOTO Pa3BUTHSL.

COJEPXAHMUE YUEBHOI'O ITPEAMETA «XUMUSI»

HepBOHa‘IaJIbeIe XUMHNYECKHE TTOHATHUSA

[Ipenmer xumuu. Ponv xumuu 6 owcusnu yenogexa. Tena m BemectBa. PHU3NYECKUE CBOMCTBA
BEILECTB. ATrperaTHO€ COCTOSIHUE BEIIeCTB. Xumus ¢ cucmeme Hayk. YucTble BelllecTBa U CMECH.
Crioco0Ow1 pazaenenust cmeceit. [IpaBuina 6€30mMacHOro OOpanIeHMsI ¢ BEIIECTBAMU M JIA00PATOPHBIM
obopynoBanueM. [lonsamue 0 Memooax NO3HAHUsL 8 XUMULU.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE DJIEMEHTHI. 3HAaKH (CHMBOJIbBI) XHUMHUYECKUX DJIEMEHTOB.
OtHocuTenbHas aToMHas macca. [IpocTeie u croXxHbIe BelecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (popmysia. BaneHTHOCTb aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eeugecmg. OTHOCUTENIbHAs MOJIEKYJIIpHas Macca. MaccoBas 101151 XMMHUYECKOTO JIEMEHTa
B COCIMHEHUH.

dusnueckue U XUMHUYECKHE SIBIECHUS. XuUMHuUecKas peakius. [IpU3HaKM XUMMUYECKMX peakiuil.
VYpaBHEHUS XMMHYECKHUX peakuui. 3akoH coxXpaHeHus Macchl BeiecTB. Kiaccudukarus
XUMHYECKHUX PEaKIi (COeTUHEHUSs, pa3IoKEeHUs, 3aMeIlleHns], 0OMEeHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW MOCYIOH, ¢ TNpaBuWiIaMud pabOThl B
naboparopuu ¥ nmpuéMaMu oOpalleHusi ¢ J1abopaTOpHBIM O0OpY/IOBAaHUEM; U3YUEHHE U ONMUCAHHE
¢u3nUecKux CBOMCTB 00pa3lloB HEOPraHMUYECKUX BELIECTB; HaOMIOJeHne (pu3nyeckux (TU1aBlIeHue
BOCKa, TassHUE JIbJIa, pacCTHpaHHE caxapa B CTyIKe, KUIICHHE U KOHACHCAIMs BOJbI) M XMMUYECKHX
(ropeHue cBeud, MPOKATMBAHUE MEAHOU MPOBOJIOKU, B3AaMMOJICUCTBUE MeJIa C KUCIOTOMN) SIBICHUH,
HaOJIoIeHWe M OINHUCAHWE MPU3HAKOB MPOTEKaHMA XUMHMYECKMX peaknuid (pas3lokeHue caxapa,
B3aMMOJICIICTBHE CEPHOI KUCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3aWMoOJIecTBUE kene3a C pactBopoMm comu menu (I1));m3ydenue cmocoOGoB
paszieneHuss cmeced (C TOMOIIBIO MarHuTa, (QWIBTPOBaHHE, BBIIAPUBAHUE, JUCTUIUIALIMS,
xpomarorpadusi), MpoBeJeHUE OYUCTKH MOBAapEHHON COJIM; HAOJIOJCHUE U OMUCAHUE PE3yJIbTAaTOB
MIPOBEJICHUS OIBITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHsSI MAacChl; CO3/IaHUE MOJENed MOJIEKYI
(ILIapoCTEPIKHEBBIX).

Baskueiilue npeacTaBuTeIM HEOPraHUYECKHUX BelIeCTB



Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopoa — aeMeHT U mpoctoe BemiectBo. Haxoxaenue
KHACJIOpO/a B TMpHUpOjC, (PHU3MUSCKHE W XHMHUYCCKHE CBOMCTBA. PeakiMu TOpPEHUs MPOCTHIX H
coXHbIX BemecTB. CrocoObl MOJMYYEHHS KHCIOpoJa B JaOOpPaTOPHH U  NPOMbBIULICHHOCHU.
[Mpumenenne kuciopoaa. Ilonstue o6 okcumax. KpyroBopor kuciopoga B mnpupone. O30n —
AIOMPONHASL MOOUDUKAYUS KUCTIOPOOA.

Tennosotl a¢hghexm xumuueckoi peakyuu, mepmoxumMuieckKue ypagHerus, 3K30- U SHAOTEPMUYECKUE
peakuuu. Tonaugo: yeonb u Mmemaw. 3azpssHeHue 6030yXd, YCUNeHUe NAPHUKO8020 3¢gexma,
paspyuieHue 030H08020 ClOA.

Bonopon — snemeHT M mpocroe BeuiecTBo. HaxoxaeHue Bomopoaa B HpHUpoae, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (Ha MpUMepe B3aUMOACUCTBUS C HEMETallaMH U OKCHJaMHM METaJUIOB),
IpUMEHEHUE, cnocobwl nonyyenus. [IoHITHE O KUCTIOTAX U COJISIX.

KonuuectBo BemectBa. Moab. MomsipHas Macca. 3akoH ABorafpo. MomsipHblii 00bEM Ta30B.
Pacuersl mo xumudeckoil ¢opmyne. Pacuersl MaccoBoW OMM XMMHYECKOTO »JJIEMEHTa B
COCJTMHEHUH, KOJIMYECTBA BEIIECTBA, MOJSIPHOM MacChl, MOJISIPHOro oObema ra3oB. Pacu€rsl mo
XUMHUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600vl. Boga. Ee coctaB, cTpoeHHe U MOJEKYJbl. Boda kak pacmeopumeis.
PactBopsl. [lonamue o0 HacviujeHHbIX U HeHacvlujeHHbvlX pacmeopax. [lonamue pacmeopumocmu
sewecms 8 ode. PacueT MaccoBOWl NOJNM BellecTBa B PacTBOpe (MPOLIEHTHAS KOHIICHTPAIHS).
MaccoBasi 10511 BellecTBa B pacTBOpe. Xumuueckue c60uUcmea 600vl (PA3lodiceHue, peakyuu ¢
Hampuem, OKCUOOM Kanbyus, okcuoom cepvl (IV) peaxyuu c memannamu, KUCTOMHbIMU U
ocHogHbiMU oKkcudamu). [lonamue 06 ocnosanusx. Pons pacmeopos 6 npupode u 6 scusHu yenosexa.
Kpyeosopom 600vl 6 npupode. 3arpsizHeHrne NpUPOIHBIX BoA. OXpaHa U OYHUCTKA IPUPOJHBIX BOJ.

Baxnelimme  kimaccel — HeopraHudeckux — coequHeHui.  Kiaccudukauus — HeopraHMYecKHX
coequHeHni. OKCHIBL: cocTaB, KiIacCUpUKAIUs (KHCIOTHBIE, OCHOBHEIC, am@omepHble,
Heconeobpasyouwue - Ha npumepe oxcuoa yerepooa (II) u oxcuoa azoma (Il)), nomenkramypa.
Tonyyenue u XUMHYECKUE CBOMCTBAa OKCHJIOB (B3aMMOJICHCTBHE C BOJOW, KUCIOTAMH, IIEIOYAMH).
OcHoBanus. Knaccudukanust ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE OCHOBaHHS. HoMmeHkmaTtypa
OCHOBaHMH. @DU3MUECKHE M XUMHUYECKHE CBOWCTBA OCHOBAaHUH (B3aMMOAEUCTBHE C OKCHAAMU
HEMETaJJIOB, KUCIOTaMH, CONIAMU). [lonyuenue ocHO8aHU.

Kucnotel: coctaB, kiaccupukanus, HOMEHKIATypa, (HU3MYecKue U XUMHUYECKHE CBOWCTBA
(B3auMOJICHiCTBHE C MeETalJlaMH, OCHOBHBIMU OKCHIAMH, OCHOBAHHSIMH, COJISIMH, Ha IpHUMeEpe
COJITHOM M CEPHOU KHUCIIOT), cnocobwl nonyuenus. Pan aktuBHoctu MetamuioB H. H. bexerosa. Conu
(cpenHue): HOMEHKJIATypa COJEH, cnocobOvl nonyueHusi, B3aUMOJEHCTBUE COJIEH C MeTajulaMu,
KHCIJIOTaMU, IIEJI0YaMH U COJISIMU, TPUMEHEHUE.

[TonsiTe 06 aMoTepHBIX THUIPOKCHIAX (HA MPUMEPE UUHKA U ATIOMUHUS): XUMUYECKUe C8OUCMEa
(83aumodelicmsue ¢ KUCIOMAMU U WeL0UaMU, PA3TIOACEHUE NPU HACPEBAHUU) U NOJYYEeHUe.

I'ereTmueckas CBA3b MEXKOY KilacCaMU HCOPraHUYCCKUX COCHHHGHHﬁ. I'emeTnyeckne pAAbI.



XUMHYECKUN SKCHEPUMEHT: KayeCTBEHHOE OIPEACIICHUE COJEpkKaHUs KUCIOpoJa B BO3JIYXE;
NIOJIy4YE€HUE U U3yUYEHUE CBOMCTB KUCIOPO/a; HAOII0EHUE B3aUMO/IEHCTBUS BELLIECTB C KUCIOPOJOM
U YCJOBMSI BO3HHKHOBEHMSI U MpEKpalleHHs ropeHus (moxapa); O3HaKOMIIEHHE C 0OpaslaMu
OKCHJIOB M OIMCaHWE KX CBOMCTB; IMOJIydeHHE W H3Y4YEHHE CBOWCTB BOJOpoJa (TOpeHHue);
HaOJroieHne 0Opas3IoB BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIeIOBaHUE OCOOCHHOCTEW PAacTBOPEHHUS
BEILLECTB C PA3JIMYHON PACTBOPUMOCTHIO; IPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHON MacCOBOM
J0Jiel pacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBUE BOJbI C METalIaMU (HAaTpHUEM M KaJlbLUEM)
(BO3MOYXKHO HCIIOJIb30BAHME BMJIEOMATEPUAIIOB); ONPEIEIEHUE PACTBOPOB KHUCIOT M IIEJIOYEH C
MOMOIUIbI0 MHAUKATOPOB; UCCIIEI0OBaHNE 00pa3lloB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;
HAOJI0/ICHUE W3MEHEHHUS OKpPacKd HWHAMKATOPOB B PACTBOpPAX KHCIOT M INEJIOYell; U3ydeHue
B3auMojieiicTBusl okcuaa meau(ll) ¢ pacTtBopom cepHOM KUCIOTHI, KHCIOT ¢ METAJIaMH, PEaKIuil
HEUTpanu3aluy; NOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METajlla APYTUM U3
pacTBOpa COJM; pELIEHHWE OHKCIEPUMEHTANBHBIX 3aJad 1o TeMme «Baxneimme kiaccol
HEOPraHUYECKUX COCIMHEHUI.

IHepuoauyeckuii 3akon u Ilepuoanyeckasi cucrema

xumudeckux iemenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB. XMMHU4YECKAsl CBSA3b.
OKHCIHTEJBbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU

[lepBble TOMBITKM KIACCU(PUKAIMH XUMHUYECKUX JJIEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
HJIEMEHTOB (ILEJIOYHBIE U IIEIIOYHO3EMEbHBIE METaJIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). Dnemenmul,
Komopbwie 0opazyiom amg@omepHovle OKCUObL U 2UOPOKCUObI.

Ilepuoanueckuii 3akoH. Ilepuommueckas cucrema xumuyeckux anemeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u oOnunnonepuoounas Gopmbl [leprogndeckoil CHUCTEMBI XUMHUYECKUX
anementoB J[. M. MengaeneeBa. Ilepuoasl n rpynmnsl. @U3NYECKU CMBICT MOPSAIKOBOIO HOMEpA,
HOMEPOB IIEPUO/Ia U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3zomonwvi. DnexkTpoHbl. CTpOEHHE SIEKTPOHHBIX
o0omouek aTtoMoB mepBbIX 20 xumuueckux »siemeHToB Ilepmoguueckoit cucremsr . U.
MenpeneeBa. XapakTepuCTHKa XMMHUYECKOTO JJIEMEHTa IO €ro MoyiokeHuto B llepmonnueckoit
cucteme /1. 1. Menaeneera.

3akonomepHOCmMU USMEHEHUs CBOUCME DJIeMEHMO8 MAlblX NEPUod08 U 2IA6HbIX NOOSPYNN, 8
3a6UCUMOCU  OM  AMOMHO20 (NOpPs0K08020) Homepa 3nauenue I[lepuoouueckozo 3aKoHa u
Ilepuoouueckou cucmemvbl XUMUYECKUX DNeMeHMOs O pazeumusi Hayku u npakmuku. [ H.
Menoeneeg — yuénulii u epancoOaHuH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MosisipHasi U HEMOJSPHAsA) CBA3b. DIeKmpoompuyamenbHOCHb
amomoe xumuieckux snemenmos. VlonHast cBs3b.

Crenedp okwuciacHUI. OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC pPEaKnu. Hpoueccm OKHCJICHHUA H
BOCCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTCIIH.



XUMUYECKUN  OKCIIEPUMEHT: U3y4YeHHE OOpaslloB BEIIECTB METaVIOB M  HEMETaJUIOB;
B3aUMOJICCTBUE THUIPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEIOYEH; MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUid (rOpeHue, peaxiuu
pa3I0KEHUS, COeTUHEHU ).

MemnpenMeTHHe CBA3H

Peanmaunﬂ MCKIIPECAMETHBIX CBsA3eH IIpu HU3y4YCHUHU XHUMHHU B 8 Kiacce OCYHIECTBIACTCA 4YCPE3
HCIIOJB30BaHUEC KakK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, SABJITIOIINXCA
CUCTCMHBIMH JJII OTACIIbHBIX NPEAMETOB €CTECCTBECHHO-HAYYHOT'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIA (akT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIN3, CHHTE3,
Kiaccuukanus, TMEepUOIUYHOCTh, HAOIIOMEHNUE, OJKCIIEPUMEHT, MOJCINpPOBAaHUE, H3MEpEHHUe,
MOJEb, SIBJICHUE.

®dusnka: Matepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaAHOAKTUBHOCTD,
MOJIEKYyJIa, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, T€NO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBA, ras,
du3nYecKue BeIUYNHBI, AMHUIIBI U3MEPEHUsI, KOCMOC, ITAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, rumpocdepa, MHHEpaTbl, TOPHBIE IOPOJbI, IOJIE3HbIE HCKOMAeMbIe,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYECKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepumommueckas cucrema xumuueckux sneMeHtoB [[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJOB, KaJHs, KAJIbIUA U HX COCIMHEHUHW B COOTBETCTBHUHU C IOJOKEHUEM DJIEMEHTOB B
Ileproanueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CTpoeHue BemecTBa: BUIIBI XUMUYECKON CBA3U. THIBI KPUCTATUIMYECKUX PEHIETOK, 3A8UCUMOCHIb
CB0liCM8 geujecmea om muna KpUCMAaiIuyeckol peuémxu u 8Uoa XUmMmu4eckou Cces3u.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIeCTB (MEXKIyHapoaHAas U TpPUBHUAIbHAs).
XUMHYECKUE CBOMCTBA BEHIECTB, OTHOCSALIUXCS K Pa3IMUHBIM KJaccaM HEOPraHWYECKUX
COCIMHEHUH, TeHETUYECKAasl CBSI3b HEOPIraHMYECKUX BEIIECTB.

Knaccugpukamuss XUMHUECKHMX pEaKUUH IO pa3IuyHbIM TNpU3HAKaM ([0 YHCIYy U COCTaBy
YYacCTBYIOUIMX B PEAKIMM BEIIECTB, [0 TEINIOBOMY 3P PEKTY, O U3MEHEHHUIO CTETIEHEH OKUCICHHS



XHUMHUYCCKHUX JJIEMCHTOB, IIO 06pamumocmu, no ydacmuro Kamaﬂu3amopa). OK30- H
SHAOTCPMHUYCCKUC PCAKIINU. TepMoxuMuquKue YPAaeHERUA.

Ilonamue o cxopocmu xumuyeckou peakyuu. Ilonamue 06 obpamumvix U HeoOpPAMUMbBIX
xumuyeckux peaxyusax. I[lowamue o ecomocennvix u 2emepozenHvix peaxyusax. Ilonamue o
xumuyeckom paenogecuu. Cmewjenue Xxumuuecko2o pasHosecus. Daxkmopwl, eruAOWUe HA
CKOPOCMb XUMUYECKOU Peakyu U NOI0ACEHUE XUMUYECKO20 PABHOBECUL.

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE peakuuu, 3IEKTPOHHBIN OanaHc OKHUCJIUTENBHO-
BOCCTAHOBUTENIBbHON peakiuu. CocTaBleHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopusi 3IAEKTPOIUTUUECKON AUCCONUALMHU. DJIECKTPOJUTUYECKAsS IUCCOLMALUS. DIEKTPOIUTHI U
HEINEeKTpoJauThl. KaTuoHbl, aHUOHBI. Mexanuzm ouccoyuayuu ewyecms ¢ pPasiuyHbIMU 6U0amu
xumuueckou ceazu. [lonamue o cmenenu ouccoyuayuu. CUIIbHBIE U CIIA0bIC SJIEKTPOJIUTHI.

Peakumu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS peakiuii HOHHOTO oOMeHa 10 KoHma. [lomHble 1
COKpAILEHHBIE MOHHBIE YPaBHEHUS peakUnil. XMMHUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUI U COJICH B
CBeTE INpeicTaBiIeHUN 00 anekTponutuueckoil auccoumanuu. Cpena pactBopa. KauecTBeHHbIE
peaKku Ha KaTHOHBI M aHUOHBI: XJIOpUA-, OPOMUA-, HOAMI-, CyIbdar-, KapOOHAT-, CHIIUKAT-,
dochaT- aHUOHBI; THIPOKCUA-UOHBI; KATHOHBI aMMOHMSI, MarHus, KaJbIHs, aTIOMUHNS, Kene3a (2+)
u (3+), menu (2+), HUHKA, IPUCYTCTBYIONIME B BOAHBIX PaCTBOPAX.

XVWMUYECKUH  DKCIIEPUMEHT: O3HAKOMIIEHME C  MOJEISMH  KPHUCTAUNIMYECKUX  PEIIETOK
HEOPraHMYECKUX BELIECTB — METAIJIOB U HEMETauIoB (rpaduTa M aimasza), CIO0XKHBIX BELIECTB
(x70puaa HaTpus); MCCIEeI0BaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakiuu OT BO3JAEHCTBUS
pasNnYHbIX (PAKTOPOB; HCCIIEAOBAHHE DSJIEKTPONMPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMALMU  KHUCJIOT, wiefouel U coneil (BO3MOYKHO HCIOJIb30BAHUE BHUEOMATEPHAIIOB);
IIPOBEJCHUE ONBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKU TMPOTEKaHUS peakluuid HOHHOro OOMEHa
(oOpa3oBaHue ocajika, BbIICTICHHE ra3a, 00pa30BaHue BOJIbI); ONBITOB, WIUTFOCTPUPYIOIINUX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiil (ropeHue, peakiuu pa3iokeHus, COEAUHEHHs);
pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIMil HAa NOHBI; pEHICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTanjibl 1 UX cOeANHEHUA

OO0mass xapakTepucThkKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTENEHH
okucienus. CtpoeHne u (U3NYECKHUE CBOIMCTBA MPOCTBHIX BEIIECTB — TallOTEHOB. XUMHUYECKHE
CBOIiCTBa Ha mpuMepe xjopa (B3aUMOJACHCTBHE C METaUlaMH, HEMETaUlaMH — BOJOPOJOM H
KHUCTIOPOJIOM, wenouamu). Xnopooaopo. ComnsiHas KHUCIOTa, XUMUYECKUE CBOWCTBA, NOIyYeHUe,
npuMeHeHue. /lelicmeue xa0pa u xiopo8ooopoodd Ha opeanu3m yenogexd. BaxkHeimume XiIopuasl U
UX HaxOXJCHHE B MIPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmnbsl. OcoOEHHOCTH CTPOSHHMST aTOMOB KHCIOpOJa H



CCPHI. XapaKTepHLIe CTCIICHU OKHMCJICHHA.

CrpoeHre u (U3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPOITHBIC
MOU(PUKAIIMHA KUCIOPOJIa U Cepbl. XMMHUECKUE CBOWCTBA CEPhI (B3aUMOJICHCTBUE C HeMemallamu
— BOAOPOIOM U KHCIIOPOJOM, METALIIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOL KUCTOMAMU).
CepoBoniopot: cTpoeHHe, (PU3MYECKHEe B XUMUYECKHAE CBOMCTBA (KUCIIOTHBIE M BOCCTAHOBUTEIILHBIC
cBoiicTBa). OKCHUIIBI CephbI KaK MPEJICTABUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa: (hU3NIECKUe
U XHMHYECKHe CBOMcTBa (00mue u cnenuduueckue). Comm CepHOUM KHUCIOTHI, KadeCTBEHHAS
peakius Ha cynbdar-uoH. CepHHCTas KUCIOTA. Xumuueckue peakyuu, Jexcaujue 6 OCHOBe
NPOMBIUIEHHO20 CnOCoOa NoNyuenus cepHoll Kuciomuvl. HaxoaeHue cepbl U €€ COCIUHCHHUN B
npupone. [IpuMeHeHHEe cepbl U €€ COCAMHCHHWH B OBITY M B IMPOMBINUICHHOCTH. XuMuueckoe
3aepsi3zHeHue oKpydcaroueli cpedbl COeOUHEHUAMU cepbl (KUCTOMHbBLE Q0HCOU, 3aepsa3HeHUe 8030YXd
U 8000EM08), CNOCOOBL €20 NPedoMBPAULCHUSL.

OO6mass xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHMsSI aTOMOB a30Ta H
docdopa, xapakTepHbIe CTEIEHN OKUCICHHUS.

A30T, pacmpocTpaHeHue B NHpupoje, PU3NYECKUEe M XUMHUYECKHE CBONCTBa (B3aMMOJCHCTBHE C
MeTaJlJIaMH U HEMEeTaJlllaMu - KUCIOPOJOM M BoaopoaoM). KpyroBopoT azota B mpupoje. AMMUaK:
¢u3nUecKue M XHMMHUYECKHE CBOMCTBA (OKHUCIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpa),
nonyyenue U tnpuMeHeHue. ColM aMMOHUS: COCTaB, (U3WYECKHE W XUMHYECKHE CBOWCTBA
(paznmokeHue, B3aMMOJCUCTBUE CO IIEIOoYaMH), MpHMeHeHue. KauecTBeHHasl peaklus Ha HOHBI
aMMOHUsA. A30THasi KUCJIOTa, €€ PU3NUYEeCKHue U XUMUUYECKHE CBOMCTBA (00IIHMe U crielupuIecKue),
nonyyenue. Hutpatel (paznoxenue). A30THCTas KucioTa. Vcroib3oBaHHE HUTPATOB U COJEH
aMMOHHSI B Ka4eCTBE MUHEPAIIbHBIX yA0OpeHui. Xumuueckoe 3acpssHenue oxpyicaroujeli cpeobvl
COEOUHEHUAMU A30ma (KUCIOMHbIe 00HCOU, 3a2PA3HEHUEe 8030YXA, NOUEbL U 8000EMOB).

®ocdop, anromponnvie moduguxayuu ocghopa, GuUNUECKUEe U XUMHUYECKHUE CBOICTBa
(B3aMMOJICHICTBHE C METAIAMH, HEMETaUIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU
kucromamu). Oxeu gocdopa (V), oprodochopHas kucnota: Gpru3nyeckre 1 XUMHUUECKUE CBOMCTBA,
nonyuenue. Ilonamue o MmuHepanvhblx yOoOpenusax. Humpamvl u @ocpamul. I[lonamue o
KoMniekcHvlx yooopenusx. OOmas xapaktepuctuka d37aeMeHTOB [VA-rpymmel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB YIJIepo/ia U KpeMHUsl. BaleHTHOCTh M XapakTepHbIe CTENIEHW OKHUCICHUSI aTOMOB
yriaepoja U KpeMHus. PacripocTpaneHue yriiepoaa B IpUpoje, XapaKTepHbIE CTENIEHU OKHCICHHUS.

VYraepon, auioTpornHbie Momudukanuu (rpadur, anmas), GuU3NYeCKHe U XUMHUECKUE CBOICTBa
MPOCTHIX BEHIECTB (B3aMMOJICHCTBHE C METANIaMH, HEMETATIAMU, KOHYECHMPUPOSBAHHBIMU A30MHOLL
u cepuou kuciomamu). Ancop6uusa. KpyroBopor yriepoma B mpupopae. OKCHUABI yriiepoja, WX
bu3nUecKre 1 XUMHUYECKUE CBOMCTBA, MOTyYEeHHE U MPUMEHEHHE, JeHCTBHE Ha OPraHU3M YeI0BEKa.
OKonocuueckue npobremvl, ceazaHHvle ¢ oxcudom yenepooa(lV); eunomesza 2nobanvHo20
nomenJieHus. Kiumama, napHukoswili d¢pgexm. YTolbHasS KUACIOTAa M e CONMHu, UX (U3HNUECKHE U
XMMHYECKUE CBOWCTBA, noayuenue u npumernenue. KadecTBeHHas peakius Ha KapOOHAT-HOHBL
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAHUIIUHE, TPOMBIIICHHOCTH U CEIbCKOM XO3SHCTBE.

OO6mume mpeAcTaBieHUS 00 OCOOEHHOCTSX COCTaBa W CTPOEHUS OPraHUYECKUX COCTMHCHHM
yraepoaa (Ha mpuMepe MeTaHa, dTUJICHA, dTaHOJa, YKCYCHOW KUCIOTHL. Mx cocmas u xumuueckoe



cmpoeHue. Kfzaccugbukauuﬂ OpcaHUu4ecKux eeujecme. Ilonatne o OHOJOIMYECKH Ba)KHBIX
BCIICCTBAX: XUPaAX, 6em<ax, YIUICBOJAX — W UX POJIK B )KU3HHU YCJIOBCKA. MamepuaﬂbHoe eo0UHCMEBO
Op2aAHUYEeCKUX U HeOp2AHUYEeCKUX coeouHeHull.

KpemHuuii, ero ¢pusndeckne 1 XUMHUECKUE CBOWCTBA (Ha MpUMepe B3aUMOJICHCTBHSI C METaJIaMH U
HEMeTaJulaMH), nonyyenue u 1npuMeHenune. Coedunenuss Kpemuuss 6 npupoode. QObwue
npeocmasnenuss 06 oxcude kpemnusa(lV) u xpemnuesou xuciome. Cunuxkamol, usuuecxkue u
Xumuyeckue ceoucmed, nonyyeHue u npumeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOU,
91eKMPOHHOU, CmpoumenvHou u Op.). Baoicheliwue cmpoumenvhvie Mamepuanvl. Kepamukda,
cmekio, yemeHm, b6emown, dscenezobemon. IIpobremvl 6€30nacH020 UCNONBL30BAHUS CIMPOUMETbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUSHU.

XUMHUYECKUH HKCIEPUMEHT: HM3y4eHHE OOpa3lOoB HEOPTaHMYECKUX BEILECTB, CBOWCTB COJSHOM
KHCJIOTHI; MPOBEJCHNE KAUYECTBEHHBIX PEAKIM Ha XJIOPHUI-MOHBI M HAONIOJIEHHE TMPU3HAKOB HX
NPOTEKAHMS; OIBITHL, OTpaKaroliue (u3nYeckne M XUMHUYECKHE CBOMCTBAa TaJOr€HOB M HX
COeIMHEHNH (BO3MOXKHO HCIIOJIb30BaHHE BHIACOMATEpPHAIOB); O3HAKOMJIEHHE C oOpasnamu
XJIOPUJOB (TaJOT€HHJ0B); O3HAKOMJICHHE C 0Opa3mamMu cepbl M €€ COeAMHEHHSAMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUANIOB); HAOIIOAEHNE Mpolecca oOyTrIIMBaHUs caxapa IoJl JeHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOW KHCIIOTHI, M3yYE€HHE XMMHUYECKHX CBONCTB pa30aBIEHHOI CEpHOM
KHCJIOTHI, TPOBEJCHHE KAYeCTBEHHON peakiuu Ha cynb(ar-uoH M HAOMIOJCHWE NpU3HaKa e
NPOTEKaHMs; O3HAKOMJIEHHWE ¢ (U3MYECKUMHU CBOIMCTBaMHU a3oTa, (ochopa M HMX coeluHEHUH
(BO3MOKHO MCIIOJIb30BaHHE BHJ€OMaTepHalloB), oOpa3laMu a30THBIX U (HOCHOPHBIX yHOOpeHuH;
NOJyYeHHEe aMMHaka M HW3yYeHHE €ro CBOWCTB; NpPOBEIEHHE KadeCTBEHHBIX pEaKIWi Ha HOH
aMMOHUS U ¢ocdarT-MOH M  U3yuyeHHEe NPU3HAKOB MX MPOTEKaHWUs, B3aUMOJEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI0 (BO3MOKHO HCIOJb30BAHUE BUEOMATEPHAJIOB);
U3ydeHHne Mojesieil KpUCTAUIMYECKUX DPEHIETOK anMasa, rpadura; O3HAKOMIIEHHE C IIPOIECCOM
a7copOLIMM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM MPOTHUBOIasa;
NOJy4YeHHUE YTJIEKUCIIOTO ra3a M M3y4yeHHe ero CBOWCTB; NMPOBEJCHHME KAaueCTBEHHBIX PEaKLUUi Ha
KapOOHAT- U CUJIMKAT-MOHBI U M3YYEeHUE MPHU3HAKOB MX MPOTEKAHH; 03HAKOMJICHHUE C TIPOIyKIHEn
CHJINKATHOM MPOMBIIIICHHOCTH; pEIIeHHE SKCIEePUMEHTAJIbHBIX 3a/1au 1o Teme «Baxneiune
HEMETAJJIbl U UX COCTUHEHUS.

MeTanabl M UX COCAMHCHUA

OO0mmas xapaKTepUCTUKa XUMUYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAaHWU UX TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuyeckux syemeHToB [[. M. MeHueneeBa W CTpOEHUS aTOMOB.
CtpoeHre MeTayuioB. MeTtaindeckas CBsA3b M METAUIMYECKas KPUCTALIMYECKas peniéTka.
DNEKTPOXUMHUYECKHIA PSIJT HAMPsKeHU MeTaioB. Du3nueckue U XMMHUECKHUE CBOWCTBAa METALIOB
(B3aMMOJIEHCTBHE C KHCIOPOJIOM, BOJOW, KucimoTamu). Obwue cnocobvl noayueHus Memasios.
Tlonamue o Koppo3uu Memanios, OCHO8Hbie CROCOObI 3awumyl ux om kopposuu. Cniaevl (cmaib,
Yy2yH, OI0paTtOMUHUL, OPOH3A) U UX NPUMEHeHUE 8 DbIMY U NPOMBIULIEHHOCU.

[llenounbie Metamnel: nosioxkenue B llepumommueckoit cucreme xumuyeckux saemeHToB J[. U.
MenpeneeBa; crpoeHue atoMoB. Haxoxknenue B npupone. Gusndeckue U XMMUYECKHUE CBOMCTBA



(Ha mpumepe HaTpus W Kanus). OKCUABl U THAPOKCUIBI HATpUs U Kanus. [I[puMeHeHHe IMeTOYHbIX
METAJJIOB U UX COSIUHEHUH.

[IlenoyHo3emMenbHbBICE METAUIBl MAarHUd M KalblMil: ToJokeHue B Ilepmomgmueckoil cucreme
xuMmuueckux sneMeHtoB Jl. M. MeHnneneeBa; CTpoeHME HX aTOMOB; HAXOXKJICHUE B IPUPOJE.
Ousnyeckue U XUMUYECKHE CBOWCTBA MarHus M Kalblus. BakHellnne coelWHEHUs KalbLHs
(oKcua, TUAPOKCHL, COJIN). KECMKOCMb 800bl U CHOCOOBL €€ YCMPAHEHUS.

Anmtomunuii: nosoxenue B [lepuonnueckoi cucreme xumuueckux sneMeHtoB [I. . Menneneena;
CTPOCHHME aToMa; HaxoXJeHue B mpupoac. Pu3MYeCKHe W XUMHYECKHE CBOMCTBA aTFOMHUHUSI.
AmMdoTepHBIE CBONCTBA OKCHIA U THIPOKCH/IA ATFOMHHHS.

XKeneszo: nonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB J[. M. Menneneesa;
CTpPOCHHE aroMa; HaxoXicHWe B mpupome. Du3myeckne W XUMHUYCCKUE CBOHCTBA JKeJe3a
(B3auMoJIeHiCTBUE C METaUIaMU, KUCIOTaMH U colisiMu). OKCUIbl, THAPOKCUABI U conu xxene3a(ll) u
xenesa(Ill): cocras, cBoiicTBa U nonyuenue.

XUMHUUECKUHN IKCHEPUMEHT: O3HAaKOMJIEHHE C 00pa3llaMyd METaJUIOB U CILIABOB, UX (PU3HYECKUMHU
CBOWCTBAaMM; HW3yYEHHE pE3YyJbTaTOB KOPPO3MM METAUIOB  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aUMOJICHCTBHUS OKCH/IAa KAJIbLIUSA U HATPUsI C BOJIOM (BO3MOYXKHO
UCIIOJIb30BaHUE BHJIEOMAaTEPUANIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJIBI; IMpoOLEcca TOPEHUs
xKeneza B KUCIOpojAe (BO3MOXHO HCIIOJIb30BaHHE BHMCOMATEPHANIOB); IMPHU3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX peaklUUi Ha MOHbI (MarHus, Kajablus, allOMUHUS, HuHKa, xene3a(ll) u xenesa(Ill),
menu(Il)); HabmogeHne M oMUcaHKe MPOLIECCOB OKpAIIMBaHMS MJIAMEHU MOHAMM HATpUs, Kalus U
KaJdblUg (BO3MOXKHO HCIOJb30BaHHWE BHUAEOMATEPUANIOB); MCCIIENOBaHHE aM(OTEpHBIX CBOMICTB
TUAPOKCUAA ATIOMUHHUS M THAPOKCHIA IIMHKA; pPEUIeHHE AKCIEPUMEHTAJbHBIX 33Jad 10 TeMe
«Baxxnelue MeTauIbl U UX COEIUHEHMS.

Xumusn u okpyxycarowas cpeoa

Hoesvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanbl 8 NOBCEOHEGHOU HCUSHU YETI08EKA.
Xumus u 300posve. bezonacnoe ucnonvsosanue gewjecms u xumuueckux peakyuti ¢ ovimy. Ilepsas
HOMOWL NPU  XUMUYECKUX 0xco2ax u ompagienusx. OCHO8bl IKONOSUYUECKOU 2PAMOMHOCHU.
Xumuueckoe 3azpsazneHue okpyicarowel cpedsl (npedeibHas 00NYCmMuUMAas KOHYeHmpayus 6ewecms
— IJIK). Ponb xumuu 6 peutenuu 3K0102u4eckux npooem.

Ilpupoonvie ucmouHuku y2neeoo0opooos (yeolv, HNpUpooOHblil 2a3, Heghmy), NPOOYKMbL UX
nepepabomku, ux pov 8 Oblmy U RPOMbIULIEHHOCTI.

Xumuwecxuti IKcnepumennt. usydeHue 06]%131/;08 mamepuaios (cmemo, cnjiassl memanioe,
nojaumepHvle Mamepuaﬂbl).



MexnpeaMeTHbIe CBS3H

Peaﬂmaunﬂ MCKIIPECAMETHBIX CBsA3eH IIpu HU3y4YCHUHU XHUMHHU B 9 xiacce OCYHIECTBIACTCA 4YCPE3
HCIIOJIB30BAaHHUEC KakK 06H_II/IX €CTCCTBEHHO-HAYYHBbIX HOHHTI/II\/'I, TaKk H HOHHTHﬁ, ABJIIIOIINXCA
CUCTCMHBIMH JJId OTACJIbHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAyUHbIe IOHATUS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3,
KJIaCCU(UKALUs, TMEPUOJUIHOCTh, HAONIOJICHHUE, SKCICPUMEHT, MOJICIHPOBAHUE, HW3MEPECHHE,
MO/J1eJIb, SBJIEHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOT s, MaTEPHAIIBL.

®dusuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TOIIbI, PAJAUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUYECKUIl 3apsiji, MPOBOJHUKH, MOIYMPOBOIHUKU, AUIICKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TEJI0, O0BEM, arperaTHOe COCTOSHHE BEIISCTBA, TIa3, pPacTBOP, PacTBOPUMOCTD,
KPUCTALTMYECKAsT PEIETKA, CIUIaBbl, PU3NICCKUEC BEIMYHUHBI, AMHHIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi:  ¢orocunTe3, apIxaHue, Ouocdepa, HIKOCHUCTEMa, MHHEpAIbHBIE YAOOpEeHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusa: armoctepa, rumpocdepa, MHHEpAIbl, TOPHBIE IOPOJBI, IOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJJHBIE PECYPCHI.

BoinosiHeHHe MpaKkTHYECKUX pador

[Tpu mpoBeneHWH TPAKTHUYECKON pabOThl KaXKIbIi ee ATam BBIMONHsETCS oOydatomumucs ¢ 3I1P
BMECTE C YYHUTENIeM U TOJl €ro pyKoBOACTBOM. Ha mocke 00si3aTeNbHO BBIBEIIMBAIOTCS IMpaBUIIa
TEXHUKHU 6630HaCHOCTI/I, COOTBCTCTBYIOIIMEC OAHHOMY BUAY pa6OTI)I, AacCTCd IpaBHJIbHAsA 3aIllnuChb
dbopMyn U yka3plBaeTCs IeNb MpoBeneHus padboTel. [Ipu HeoOXoauMOCTH NaeTcsi BU3YalbHBIN
QITOPUTM BBHITIOTHEHHS 3aJaHUs. JTO CIOCOOCTBYET OCO3HAHUIO OOYYAIONIMMICS BBIMOTHIEMBIX
JIEUCTBUN U MOJYYEHHOTO pe3yJibTaTa.

IIpuMepHbIe KOHTPOJIBHO-U3MePHUTEIbHbIE MATEPHAJIBI 10 XUMHH

Jns  opraHuMzany TpOBEpPKH, ydeTa M KOHTPOJIS 3HAaHUM OO0yyaroumxcs MO0 MpeaMeTy
IPEIyCMOTPEHBI KOHTPOJIbHBIE pabO0ThI, CAMOCTOSTENbHbBIE paOOTHI, 3a4€Thl, IPAKTUYECKUE PAOOTHI,
tectupoBanue. OJIHUM M3 METOJOB KOHTPOJIS pe3yibTaToB oOyuyeHus oOydarommuxcs c¢ 3IIP
ABJIAETCSL METOJI MOJIMBAPUATUBHOTO JKCIPECC-TECTUPOBAHUSA C KOHCTPYUPYEMBIMH OTBeTaMH. Ero
OTJIMYUTEIbHBIMA YEPTaMU SIBJISIOTCA OIEPATUBHOCTb, BBICOKAs CTENEHb WHIAWBUAYAIU3ALUU
3HAaHUH, CPABHUTEIILHO MaJIbI€ 3aTPAaThl BPEMEHHU U TPyZAa Ha MPOBEPKY OTBETOB 0OYYAIOLTHXCS.

Hns obyuaromuxcsi ¢ 3[IP Bo3MOXHO w3MeHeHHE (OPMYIUPOBKH 3aJaHUN Ha «IOIIaroOBYIO»,
aJanTanus MpeanaraeMoro oOydaromeMycs TeCTOBOro (KOHTPOJIBHO-OIIEHOYHOTO) MaTepuaa:



UCIIOJIb30BAaHUE YCTHBIX M THCbMEHHBIX WHCTPYKLM, YIPOIIEHUE JAIUHHBIX CIIOKHBIX
(GOpMYyIIMPOBOK HMHCTPYKIMI, pEIICHHE ¢ OMOpOW Ha alropuT™M, o00pasell, HCIOJIb30BaHUE
CIpaBOYHOU MH(MOPMALIUU.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA YYHEBHOI' O ITPEJIMETA «XUMUS» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

B menom pesynbratel ocBoeHus oOydaronumucs ¢ 3[1P yae6HOro npeamera « XuMus» COBIAAAIOT C
pe3ylbTaTaMd NpPUMEpPHOW paboyeil mporpamMmbl OCHOBHOIO o0miero ooOpasoBanus. HauGomnee
3HAYUMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:
MOTHUBAIMS K 00y4YEHHIO U LIeJIeHANPaBICHHON T03HABATEIbHOMN e TeIbHOCTH;
YCTaHOBKA Ha OCMBICJIEHHE JINYHOTO OIbITa, HAOIIOAEHUH 32 XUMHUUECKUMU YKCIIEPUMEHTAMU;

OopucHTaUusA Ha IpaBHUJIa HWHIAWBUAYAJIBHOIO0O W KOJUJICKTHBHOTO Oe3omacHOro MOBCACHUA IIpU
B3aHMOHCﬁCTBHH C XUMHUYCCKUMU BEIICCTBAMU U COCAMHCHUSAMU,

IpaKkTU4YecKoe H3ydeHue Mnpodeccuil M Tpyna pa3IudHOrO poAa, B TOM YHUCIE Ha OCHOBE
IPUMEHEHHS U3y4aeMOoro MpeMETHOIO 3HaHUs (HarpuMep, 1a00paHT XMMHUYECKOT0 aHaIN3a);

YBOKEHUE K TPYAY U pe3ysibTaTaM TPYJAOBOM AEATEIbHOCTH;

TOTOBHOCTb K OCO3HaHHOMY IOCTPOEHUIO JAbHEHIIel HHANBUYaTbHON TPaeKTOPUH 00pa30BaHUs
Ha OCHOBE OpPHUEHTUPOBKM B Mupe rmpodeccuii u mMpodeccHoHANbHBIX MNPEANOYTeHHH,
YBaKUTEIBHOTO OTHOILIEHUS K TPYLY;

OCO3HaHME CBOETO IOBEAEHUS C TOYKH 3pEHMs ONACHOCTH MM OE30MacHOCTH AJIs ce0sl WM AJs
OKPYXKaIOIIHX;

OCHOBBI JKOJIOTMYECKON KYJBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOIO
MBIIICHHS], TPUOOPETEHUE OMBITA SKOJIOTHYECKH OPUCHTUPOBAHHON MPAKTUUECKOM esITENbHOCTH B
JKU3HEHHBIX CUTYaLUsX;

OCO3HAHME MOCJIEACTBUN U HETIPUATHE BPEAHBIX NMPHUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTHKOB,
KypeHHs1) U HHbIX (OpM Bpena s PU3NIECKOro U ICUXHUECKOTO 3/I0POBbS;



NPUHATHE PEIICHUI B )KM3HEHHOW CUTyallMM Ha OCHOBE IepeHOca IOJIY4YEHHBIX B X0Je 00yueHHs
3HAHUH B aKTyaJIbHYIO CUTYAIIHIO, BOCIIONHATH AeDUIUT HHPOPMALINH;

TOTOBHOCTb OTOHMpATh U HCIIOJIB30BATh HYXHYIO HHGOPMAIMIO B COOTBETCTBHH C KOHTEKCTOM
JKU3HEHHOU CUTYyalluu.

METAINIPEJMETHBIE PE3YJIbTATBI
Ognadenue ynugepcanbHoIMu y4eOHbIMU NOZHACAMENbHOIMU OCUICEUAMU:
BBISBJISITH IPUYMHBI U CIEICTBUS IPOCTBIX XUMUYECKUX SBJICHUN;

OCYHICCTBJIATL CPABHCHUC, KJ'IaCCI/I(i)I/IKaI_II/IIO XUMHNYCCKHNX BCIICCTB IIO 3aJAaHHBIM OCHOBAaHUAM H
KpUTCPUAM AJI YKAa3aHHBIX JIOTUYCCKUX onepaunﬁ;

CTPOUTH JIOTHYCECKOC CYKACHUC IOCJIC MPCABAPUTCIBHOI'O aHallku3ad, BKIIOYArOHIEC YCTAHOBJICHUC
MMPUYIUHHO-CJICACTBCHHBIX CBﬂSCﬁ;

BBISBIIATH 1e(UIUTHI HH(OPMAIIUHU, TaHHBIX, HEOOXOIUMBIX JUIS PELIeHNs IOCTaBIEHHON 3a1a4H;
peoOpa3oBbIBaTh HHPOPMAILMIO U3 OJTHOTO BUAA B APYroH (Tabiuily B TEKCT U IIp.);

CO31aBaThb, IMPUMCHATbL U Hp606p830BLIBaTB 3HAKH U CHUMBOIJIbI, MOACIIM U CXCMbI IS PCIICHUA
y‘IC6HBIX 1 IMO3HAaBaTCJIIbHBIX 3a/la4 C IOMOIIBIO II€garora,

C IIOMOLIBIO NIEArora NPOBOAUTh XUMUYECKUH OIBIT, HECIOKHBIN YKCIIEPUMEHT, ISl yCTAaHOBIICHHUS
0COOEHHOCTEN O00BEKTa M3yYEHHs, MPUUYUHHO-CIICJICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OOBEKTOB

MEXTy cOOO0M;

C TMOMOIIBI0 TMejarora WIM CaMOCTOATENbHO (GOpMyIHpoBaTh OOOOIIEHHS U  BBIBOJABI 11O
pe3yJbTaTaM MPOBEJCHHOTO HAOIIOICHNS, OIIBITA;

IMPOTrHO3UPOBATHE BO3MOKHOC PAa3BUTUC XUMHUYCCKUX MMPOUECCOB U UX IMOCICIACTBUAA,

UCKaTh UM OTOMpPATh MH(OPMAIMIO UITH JaHHBIE U3 UCTOYHUKOB C YYETOM IPeI0KEHHON yueOHOM
3a/1a4y ¥ 33JIaHHBIX KPUTEPHUEB.

Ognadenue ynugepcanbHblMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCIEUAMU:

OpraHu30BBIBaTh Y4eOHOE B3aMMOCWUCTBUE B Tpymme (ONpeAeisTh OOIIMe IeNu, paclpenenirh
pOJIH, 1OrOBapUBaThCsl IPYr C APYIOM U T. 11.).

C IOMOIIBIO IEAAarora WJIA CaMOCTOSITENBHO COCTaBIATH YCTHBIE M IMCbMEHHBIE TEKCTHI C
UCIIOJIb30BAHUEM MIUIIOCTPATUBHBIX MAaT€PUAIIOB IS BBICTYIUICHHUS IIEPE ay IUTOPUEH;



OpPraHU30BBIBATH y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTENbHOCTh C YYHUTEIeM H
CBEpCTHHKAMM; paboTaTh MHAWBUAYAIbHO M B TpYIIE: HAXOAUTh OOINEe pelleHHe W pa3peniath
KOH(QJIMKTBI HAa OCHOBE COIVIaCOBAaHMSA TMMO3MLIMA M y4yeTa HMHTEpecoB; (OPMYJIHUPOBATH,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

OLICHUBATh KAa4€CTBO CBOCI'O BKJIaJda B 06IHI/II7I IIPOAYKT, IPUHUMATE U Pa3ACIATh OTBETCTBEHHOCTDh U
IIPOSABJIATE TOTOBHOCTD K IIPEAOCTABJICHUIO OTUYCTA IIEPET rpynnofl.

O¢n1adenue yHugepcatbHblMUu Y4eOHbIMU PECYIAMUBHBIMU OCUCBUAMU:
oOHapyXUBaTh U POPMYITUPOBATH YUCOHYIO ITPOOIIEMY, ONIPEICIISTh [IeIh YICOHOM e TeIbHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJISl, CaMOOIICHKH, TPHHATUS PEIICHUH W  OCYIICCTBICHHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBHOM €SI TEIILHOCTH;

COOTHOCUTh CBOM JCHCTBHSI C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH
JIEATETLHOCTH B TIPOLIECCE TOCTHXKCHHS pPe3yJibTara, OMpPENessTh CIOCOObI JEUCTBUI B pamKax
MPEJIOKEHHBIX YCIOBUI M TpeOOoBaHMIA, KOPPEKTHPOBATh CBOM JIEUCTBUS B COOTBETCTBHH C
W3MEHSIOIIEHCS CUTyaluei;

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYAllMH U IIpeUIaraTh IjIaH €€ U3MEHEHHU
IPEBUJETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTD IIPH PEIICHNN y4eOHOM 3aauu;

NOHUMAaTh TPHYUHBI, MO KOTOPBIM HE OBLI JIOCTUTHYT TpeOyeMblil pe3yibTaT IesTeIbHOCTH,
OTpeeNATh NO3UTUBHBIE U3MEHEHUS U HalpaBJIeHUs, TpeOyrolue fanbHeneil padoTsl;

OCO3HAaHHO OTHOCUTBCA K APYIrOMYy YCIIOBCKY, €0 MHCHHIO.

MNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOSHUIO 00S3aTENBLHOTO COJEPKAHUS, YCTAHOBIEHHOTO
JAHHOW TMPUMEpPHON pabouell MporpaMMOM, BBIIETSIOT: HAyYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
neicTBuil, cienuduueckue s yaeOHOTO mpenaMeTa « XUMHUSD», BUIBI JESTEIBHOCTH 10 MOTYYSHUIO
HOBOTO 3HaHUs, €r0 MHTEPIpPETallid, MPEOOPa30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyallUsIX:

® [IPEACTaBIEHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBICHUHW MNPUPOABI, MOHUMaHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHMYECKOW HAayKH Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa O0Ieil KyIbTypbl U MPAKTUYECKON JEATEIbHOCTH YEIOBEKa B
YCIIOBUSIX COBPEMEHHOT0 O0IIeCTBa; TOHUMaHHE MECTa XUMHUH CPEIU APYTUX €CTECTBEHHBIX
HayK;

e BIAJCHHE OCHOBaMHU IOHSATUHHOTO amnmapaTta U CHMBOJUYECKOIO S3bIKa XUMHUU IS
coctaBieHUs] (OpMyJT HEOPraHMYECKHX BEIECTB, YpaBHEHUN XHMHUECKHUX peakIui (c



OMOpOl Ha aNropuT™M y4eOHbIX JAEHCTBHIl); BIIaJEHME OCHOBAMU XHMHYECKOM
HoMeHKkJIatypsl (IUPAC u TpuBHanbHO) U yMEHHE UCHOIB30BATh €€ IS PelIeHUs Y4eOHO-
IIO3HABATENBHBIX 3a7lad C IIOMOIIBI0 YUYHUTENs; YMEHHE MCIIOJIb30BaTh MOJAEIM JUIS
OOBSICHEHUS CTPOEHUS AaTOMOB M MOJIEKYJI 10 QJIFCOPUTMY € OIOPOH Ha ONpEeICHHUS;

® [IPEACTaBJIEHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHHUE C IIOMOILBIO YUUTENS] IPUMEHATh
CUCTEMY XUMHUYECKHMX 3HAHUM JUISI YCTAHOBJIEHMSI B3aUMOCBA3CH MeEXAy H3YYECHHBIM
MaTepHaJoM M IIPH NOJYYEHUU HOBBIX 3HAHUH, a TaKXKe B IPOLECCe BHIIOIHEHUS YUeOHBIX
3aJlaHUi ¥ 1IpU paboTe C UCTOYHUKAMM XMMUYECKOH MH(OpMAIMK, KOTOpask BKIKOYAET:

BAOXHEHIINE XMMUYECKHUE MOHATUSA: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IPOCTOE U
CJIIOXKHO€ BELIECTBO, OJHOPOAHAs M HEOJHOPOJHAs CMECh, OTHOCHUTEIbHBIE aTOMHAas H
MOJIEKYJISIpHAsi Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00beM, OKCUJ,
KHCJIOTa, OCHOBaHHE, COJb (CpelnHss), XUMHUECKas peakUus, peakUuH COEJAWHEHMs, peaKuu
pa3JIOKEHUs, peaKklMM 3aMEIIeHUs, peakluu OOMeHa, TEeIUIOBOH H(PQEeKT peakluH, 3K30- U
SHJOTEPMUYECKHE PEaKIMM, PacTBOP, MACCOBAasl JOJIsI XMMHMYECKOIO 3JIEMEHTAa B COCAVHEHUM,
MaccoBasi 0JIsI ¥ IPOLEHTHAas: KOHUEHTpalus BEIECTBA B PacTBOPE, AIPO aroma, dJIEKTPUYECKHUN
CJIO aroma, aTOMHas OpOUTalb, pajlyCc aTOMa, BaJIEHTHOCTb, CTENEHb OKHCICHMS, XHUMHUYECKas
CBSA3b, DJIEKTPOOTPULIATEIBLHOCTh, IOJISIPHASI W HEMOJApHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b,
METaJUIn4YecKas CBsA3b, KPUCTAJUIMYECKas peleTka (aToMHas, MOHHas, MeTaJulndyecKas,
MOJIEKYJISIpHasi), HMOH, KATHUOH, AHHOH, DJEKTPOJUT M HE OJIIEKTPOJIUT, HIEKTPOIUTHYECKAs
JUCCOLMAIUs, pEeakUWd HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  pEaKIuHy,
OKHCJIUTEIb M BOCCTAHOBMTEIb, OKHCIEHHE M BOCCTAHOBIEHHUE, DJIEKTPOIU3, XHMHYECKOE
paBHOBecHe, 0OOpaTUMble M HEOOpaTUMbIE PEaKIMH, CKOPOCTh XUMUYECKOM peakiuu, KaTaau3aTop,
npenenbHo gonyctuMas konueHTpauus (ITJK), koppo3us metanios, CIuiaBbl;

OCHOBOIIOJIararomure 3aKOHbBI XWUMHHU: 3dKOH COXpPAaHCHHUA MACCHI, HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH I[ H.
MeHneneeBa, 3aKOH ITIOCTOSHCTBA COCTaBa, 3aKOH ABOF&I[pO;

TCOpHUU XUMHHU: aTOMHO-MOJICKYJIAPpHAA TCOPHSA, TCOPUA BHCKTPOJII/ITI/IHGCKOI\/’I JUucconuanuu, a TakKKeE
MNpEACTAaBJIICHHA O HAYYHBIX METO/JaX IMO3HAHUWsA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPETUICCKUX
METOJax MCCICIOBAaHNA BEMIECCTB U N3YYCHHUA XUMUUCCKHUX peaKHI/Iﬁ;

® [peACTaBlI€HUE O MEPUOAMYECKON 3aBHCHUMOCTH CBOMCTB XMMHMYECKUX AJIEMEHTOB (pajuyc
aTOMa, AJIEKTPOOTPHUIIATEIBHOCTD), MPOCTHIX U CJIOKHBIX BEIIECTB OT MOJIOKEHUS FTIEMEHTOB
B [lepnoauueckoii cucreme (B MaJbIX NMEPUOJAX U TJIaBHBIX MOJArPYINIax) U AJIEKTPOHHOIO
CTPOCHHUSI aTOMa; YMEHHE OOBICHATh CBS3b MOJOXKEHHA dsJeMeHTa B llepmoamueckoii
CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsn sapa, OOIIEe YHCIO JJIEKTPOHOB), pacCHpeiesieHUEeM JJIEKTPOHOB IO
DHEPreTHYECKUM YPOBHSM aTOMOB IIEPBBIX TpPEX MEPUOAOB, Kalusg M  KaJblus;
KJaccu(UIUpPOBaTh XMUMHUYECKHE OJJIEMEHTBI C ONOPOH Ha ompeneneHus (QU3NIECKOro
CMBICJIa HU(PPOBBIX JaHHBIX NEPUOJUUECKON TaOIHIIBI;

e yMeHHEe KiIaccu(pUUUpPOBaTh XHMHUYECKHE DJEMEHTBI, HEOPraHWYECKHE BellecTBa H
XMMHUUYECKHE PEAKIMH C OIIOPOM HA CXEMBI; ONPENEIATh BAJIECHTHOCTh U CTETIEHb OKHCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, BHJI XMUMHUYECKOM CBSA3M M THUIl KPUCTAUNIMYECKOW CTPYKTYphHl B
COCIMHEHUAX, 3apsii HMOHA, XapakTep cpelbl B BOJIHBIX pPAacTBOpax BEHIECTB (KUCIOT,
OCHOBAHHUI), OKUCIIUTENh U BOCCTAHOBHUTEIb 10 ITOPUTMY YUEOHBIX JeHCTBUM;



e yMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMmy (HU3MYECKHEe W XUMHUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB (KHCIOPOJA, O30H, BOJIOPOA, rpaduT, anmas, KpeMHHUH, a3oT, (ocdop,
cepa, XJIOp, HATPpUH, KaJIuid, MarHUi, KaJbLUi, AJIIOMUHUN, JKEJIe30) U CJIOKHBIX BEILECTB, B
TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPO, CEPOBOAOPO, OKCUIIBI U
ruapokcuapl metauioB | - IIA rpynn, amomunms, menu (II), nmuka, xenesa (II m III),
okcuabl yraepona (II u IV), xpemunst (IV), azora u docdopa (Il u V), cepst (IV u VI),
CEpHHUCTasl, CepHasi, a30THCTasA, a30THas, GochopHas, yroipHas, KpEeMHHEBasl KUCIOTa U HX
COJIM); OMHUCHIBATH C ONOPOM Ha IUIAH U KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX COCTaBa M CTPOEHHUsS IIOCIIE
MPEeBapUTENILHOTO aHaM3a IOJl PYKOBOJCTBOM II€Jarora, NpPUMEHEHHE BEIIECTB B
3aBHCHUMOCTH OT WX CBOWCTB, BO3MOXXHOCTb NPOTEKAaHUS XUMUYECKUX NPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX, BIUSHUE BEIIECTB M XMMHUUYECKHUX MPOIIECCOB HA OPTraHU3M YeJIOBEKa
U OKPY>KaIOIIYI0 TPUPOJIHYIO CPEY;

® yMEHHE COCTaBJISITh MO 00pasily, CXxeMe, arOPUTMY YUEOHBIX NEHCTBUN MOJEKYISPHBIE U
WOHHbBIC ypaBHEHUsS peakiuil (B TOM YHUCIE peaklHii MOHHOTO OOMEHa M OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKINN), WUIIOCTPUPYIOMIUX XUMHUYECKHE CBOMCTBA M3YyUYECHHBIX
KJIACCOB / TpyNI HEOPraHWYECKHX BEIIECTB, a TAKXKE IMOATBEPKAAIONINX T'€HETHUECKYIO
B3aMMOCBS3b MKy HUMU;

® YMEHHE BBIYHCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOTO 3JIEMEHTa B COEAMHEHHH, MAacCOBYIO JOJIO BELIECTBa B
pacTBope, KOJIMYECTBO BELIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONMOpoil Ha obuue GopMyJIbl;
YMEHHE MPOBOJIUTH PACUETHI M0 YPABHEHUSIM XUMHUECKUX PEaKINi U HAXOUTh KOJIUYECTBO
BellecTBa, 00bEM U MacCy peareéHTOB WM MPOAYKTOB PEaKIMU C OMopoil Ha obpasell,
QITOPUTM YUEOHBIX NEHCTBUM;

e BIAJCHHE OCHOBHBIMH METOJAaMU HAay4YHOTO T[O3HAaHUA (HAONIOJICHHWE, W3MEpEeHHue,
HKCIIEPUMEHT, MOJICIHPOBAHIE) MPH M3yUYEHUH BEIIECTB U XMMHUUYECKUX SIBJICHUN C OMOPOH
Ha aJrOPUTM Y4eOHBIX JIEHCTBUI; yMeHHe chOPMYyIUPOBATh MPOOIEMY U TPEIOKUTh MyTH
€€ pelIeHUsl ¢ MOMOIIBI0 IeJarora; 3HaHHE OCHOB 0e30macHOi pabOThl ¢ XMMHUYECKUMU
BEIIECTBAMH, XUMHUECKOH TIOCYA0H 1 TaOOPaTOPHBIM 000pYyI0BAHUEM;

® HamU4Me TMPAKTUYECKUX HABBHIKOB IUIAHMPOBAHMS M  OCYIIECTBJICHHS  CIEAYIOIINX
XUMHUYECKHX JKCIIEPUMEHTOB MO/ PYKOBOJCTBOM YYHTENsS ¢ 0OCYXKIEHUEM IlaHa paboThI
WM COCTABJIEHUEM TaOIHIIbL:

U3y4eHHEe U ONUCaHNue (PU3UUYECKUX CBOMCTB BEIECTB;

03HAaKOMJIEHHE C PU3NYECKUMHU U XUMUYECKUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKK MTPOTEKAHUS XUMUYECKUX PEaKLInii;
U3y4eHue CrocoO0B pa3/ieNIeHHUs CMECEeH;

MOJIyYEHUE KUCIIOPOa U U3yUYEHHE €T0 CBOWCTB;

MOJIyYEHUE BOAOPO/IA U U3YUEHHUE €r0 CBOMCTB;

MOJIYUYCHHUC YTIJICKUCIIOIO ra3da 1 U3y4CHuUcC €ro CBOI>'ICTB;



IMOJIY4YCHHNEC aMMHAKa U U3YUYCHUE €TI0 CBOI>'ICTB;
IIPUT'OTOBJICHUC PaCTBOPOB C onpez[eneHHoﬁ MacCOBOM noneﬁ PaCTBOPECHHOT'O BEHICCTBA,
HCCJIeIOBAaHNE U OIIMCAHNUE CBONCTB HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB,

NPUMEHEHUE WHIUKATOpOB (JlakMmyca, MeTuiopaHxka H ¢eHondTanenna) i ONpeaeieHUs
XapakTepa Cpeibl B pacTBOpax KHCJIOT U LIeJI0UeH;

HN3YUYCHUC B3aHMOﬂCﬁCTBHH KHCJIIOT C MCETallllaMH, OKCHAaMKU MCETAIJI0B, PACTBOPUMBIMHU H
HEPACTBOPHUMBIMH OCHOBAHUSAMMU, COJISIMH,

[IOJIyYECHUE HEPACTBOPUMBIX OCHOBAHUN;

BBITECHEHHUE OJHOI0 METajlla IPYyTUM U3 pacTBOpa COJIU;

UCCIIeIOBaHNE aM(OTEPHBIX CBOHCTB TMIPOKCHUIOB AIFOMUHUS M IUHKA;

pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCIUHEHUIN;
pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHYECKAS AUCCOLUALIS;

peleHne YKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxkHeire HeMeTallIbl U UX COCITMHEHU,;
peLICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIlne MeTaulbl U UX COCUHEHUD;
XUMHUYECKHE HKCIIEPUMEHTBI, WITIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS peakiii HOHHOTro 0OMeHa;

KAueCTBCHHBIC PEAKIMU Ha TPHCYTCTBYIOIIHME B BOJTHBIX PACTBOPAX HOHBI: XJIOPHI-, OpOMUI-,
uonuna-, cynedar-, gocdar-, kapOOHAT-, CUTUKAT-AaHHUOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHWUS,
MarHusi, KaJublus, allOMUHNS, Kene3a (2+) u xkenesa (3+), menu (2+), HuHKA;

YMCHUC NPCACTABIIATH PE3YJbTAThI SKCIICPUMCHTA B (I)opMe BBIBOAOB, JOKAa3aTCJIbCTB, Fpa(I)I/IKOB n
Ta6J'II/II_[ " BBIABJIATH SMIIUPUUCCKHUEC 3aKOHOMEPHOCTH

e BIAJcHHE NpaBUIaMu 0€30MacHOro oOOpalmleHusi C BEIIECTBAMH, WCIONb3yEeMbBIMU B
MOBCE/IHEBHOM JKM3HM, a TaKXKe MpaBUIaMH IMOBEACHUS B LENSIX cOepeKeHHs 370pOBbs U
OKpY’KaIoIIeH MPUPOJHON cpebl; TOHMMaHuE Bpela (OMAaCHOCTH) BO3JECUCTBUSL HA KUBbIE
OpraHU3MBbl OIPE/IETICHHBIX BEIIECTB, a TAKXKE CIOCOOOB YMEHBIIEHHUS U MPEeAOTBpAaIlleHus
UX BpPEIHOTO BO3ACHCTBUS;, IOHMMAHUE 3HAYEHUS KHUPOB, OENKOB, YIJIEBOJOB s
OpraHu3Ma 4eJIOBEKa;

e BIAJICHHE OCHOBAaMHM XHMMMYECKOH TpPaAaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE MPaBUIBHO
HCIIOJIb30BaTh U3YUYEHHBIE BEIIeCTBA U MaTepuaibl (B TOM YHCIie, MUHEpaIbHbIe YA0OpEHNUs,
MeTaJlJIbl W CIUIaBbl, MPOAYKTHI NepepabOoTKU MPHUPOAHBIX HCTOYHHUKOB YTJIEBOIOPOAOB
(yriisi, mpupoJHOTO Ta3a, HeTH) B OBITY, CETHCKOM XO3SiCTBE, HA MPOU3BOJICTBE; YMEHHE
MPUBOJIUTH MPUMEPHI PABUILHOTO UCIIOJIb30BAHUS N3YUYEHHBIX BELIECTB U MaTEPHAJIOB;



® yMEHHUE YCTaHABIUBATh CBSI3U MEXIY peajbHO HaOII01aeMbIMU XUMUYECKUMU SIBJICHUSAMHU U
IpoleccaMu, IPOUCXOAALUIMMU B MAKPO- U MUKPOMHPE, OOBACHATh IPUUYMHBI MHOI000pa3us
BEIIECTB; YMEHHME HMHTETPHPOBATh XWMHYECKHE 3HAHUS CO 3HAHMSAMH JIPYTHX Y4EeOHBIX
IIPEIMETOB C TOMOUIBIO IIE1Arora;

e mpeicraBieHHEe O cdepax NPoPecCHOHANBHON NEeATEIbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMHU Ha JOCTH)KEHUSAX XHMHUYECKOM HayKH;
HAJIMYME OMbITa PabOThl C Pa3IUYHBIMH MCTOYHHKAMHM HWH(OPMAIMM MO XUMHU (HAy4IHO-
NOIYyJIsIpHAsl JIMTEpaTypa, CJIOBapH, CIPaBOYHUKH, HHTEPHET-PECYpChl) C ONOpPOMl Ha
QITOPUTM: YMEHUE OOBEKTUBHO OLIEHUBATh HH(OPMALIHIO O BELIECTBAX, UX IPEBPALLECHUSX U
IIPAaKTUYECKOM IIPUMEHEHHUH.

TpeOoBanusi K TMpeIMeTHBIM pe3yJbTATaM OCBOEHHS Y4eOHOro npeamMera «XuMHUS»,
pacnpejeseHHbIe [0 roaM 00y4eHHs

Pesynbrarsl 1o rogam (GopMyIUPYIOTCS MO MPHUHIMITY T00AaBICHUS HOBBIX PE3yJIbTAaTOB OT rojaa K
TOJly, YK€ Ha3BaHHBIC B TIPEABLIYIINX r0JlaX MO3UIIUH, KaK MPABUIIO, JOCIOBHO HE MIOBTOPSOTCS, HO
YUUTBIBAIOTCS (PE3yJIbTaThl OYEPEAHOIO r0/la 10 YMOJYAHUIO BKIIIOUAIOT PE3YJIbTAThl IPEIbITYIINX
JIeT).

8 KJIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSTHH: aTOM, MOJIEKYJIda, XHUMHUUYECKHI JJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOIHAS U HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JOJS XHMHUYECKOTO JJEMEHTa B COEAMHEHUU, MOJISPHBIM 00BEM, OKCHI, KHCIIOTA,
OCHOBAaHHUE, COJIb, JJ1EeKMPOOMPUYAMeIbHOCMb, CTENEHb OKHUCIEHUS, XUMUYECKas peakius,
KJIaccu(uKkanmsi peakiuili: peaklnud COSTUHEHUs, PEaKIMH PA3JIOKEHUS, PEaKIUd 3aMeIeHUs,
peakuu 0oOMEHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUU; menioeou 3¢gexm peaxyuu, sIpo aToma,
DIIGKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTallb, paglyC aToMa, XUMHYECKas CBs3b, MONApHAS U
HEMOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccOBasi OIS
BelecTBa (IMPOIIEHTHAS KOHIIEHTPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATUH (CM. M. 1) U NPUMEHSTh 3TH
MTOHATUS ITPU ONIMCAHMM BEIIECTB M UX MIPEBPAILCHU;

HCIIOJIB30BAaTh XHMHYCCKYIO CHMBOJIMKY JJIsI COCTaBJICHUA q)OpMy.]'I BCIICCTB, MOJICKYJIAPHBIX
ypaBHEHUN XUMUYECKUX PEAKIUH, JIEKTPOHHOTO OaJlaHca;

OTpEeNATh BaJEHTHOCTh ATOMOB 3JEMEHTOB B OHHAPHBIX COCAMHEHMSX; CTENEHb OKHCICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHHUSX C OINOpPOM Ha OINpeAeieHHs, B TOM YHUCIE
CTPYKTYPUPOBAHHBIC, IPUHAIJICKHOCTh BEILIECTB K ONPEAEICHHOMY KJIacCy COCIMHEHHM II0
dopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJCHTHAs U MOHHAS) B HEOPTaHMUECKUX COCTMHECHUSAX;



UMETh TPEJCTaBICHUE O CHCTEME XMMHYECKUX 3HAHWUM, YMETh C MOMOIINBIO YUYHUTEIs NMPUMEHSThH
CHUCTEMY XMMHUYECKUX 3HAHUH, JIJIsl YCTAHOBJICHUS B3aUMOCBSI3H MEXKIY M3YyUYECHHBIM MaTEpHUAIOM U
IIPU TIOJTYYEHUW HOBBIX 3HAHHMM, a TakKe IMpH padoTe ¢ MCTOYHUKAMHM XMMHYECKOW WH(}OpMaIuu.
OpueHTHpOBaThCS B TIOHATHSAX M ONEPUPOBATH MMM Ha 0a30BOM YypOBHE, INPUMEHSTH IIPH
BBHITIOJTHEHUH YYE€OHBIX 33aJaHU M PEIICHHH PAcUeTHBIX 3a7a4 C OMOpPOW Ha aJTOPUTM YUYEOHBIX
JICUCTBUU M3YyYECHHBIE 3aKOHBI U TECOPUM: 3aKOH COXpaHEHHs macchl, [lepumoanueckuii 3akon [I.1.
MenpeneeBa, 3aKoH NOCMOAHCMBA COCMABA, 3aKOH ABOTaJpO; aTOMHO-MOJICKYJISIpHAs TEOPHS.
CootHOCUTH 0003HAYCHHSI, KOTOpPBIe UMEIOTCS B Tabiuie «[lepuoandeckas cucreMa XUMUYECKUX
anemenToB [[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apsia AApa, 00IIee YUCIO AIEKTPOHOB M PACTIPEICTICHUE UX TI0 JICKTPOHHBIM
CJI0sIM);

KJIaccu(pUIUpPOBaTh XUMUUECKUE JIEMEHTbI; HEOPraHUUECKUE BEIIECTBA; XUMUUYECKHE peakLuu (110
YHCIYy W COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY 3((}eKTy, M0 M3MEHEHHIO
CTETIEHU OKUCIICHUS! XUMHUECKUX JIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATh) OOIME XWMUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KJIIACCOB,
MOATBEPKJAsi ONMCAHUE MPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHHII COOTBETCTBYIOIIMX XUMHUYECKUX
peakLmii C OOpON Ha CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX COCTaBa U CTPOEHHS; BO3MOXKHOCTHU
MPOTEKaHUs XHUMHUYECKUX TMPEBpallleHuid B Pa3IUYHBIX YCIOBHUAX TIOCTE MPEABAPUTEIHHOTO
00CYXIEHUS C TIEAaroroMm;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO M MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JIOJO
XMMHYECKOTO JJIEMEHTa MO (QOpMyJie COSIMHEHHUS; MAcCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIIMU C OTIOPOM Ha aITOPUTM;

MPUMEHSATH OCHOBHBIC OIEpAIlMy MBICITUTEIHHON JEATEIHPHOCTH — aHaJu3 M CHUHTE3, CpaBHEHUE,
000011eHre, cucTeMaTu3alus, KiacCuuKalys, BbISIBICHHE PUIMHHO-CIICICTBEHHBIX CBSA3EH — JUIs
M3Y4YEHUsl CBOMCTB BEIIECTB U XMMHYECKUX PEaKIIMil; €CTEeCTBEHHO-HAYYHbIE METOJIbI MMO3HAHUS —
HaONIOZICHUE, W3MEPEHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (PeaibHblll U MbICAEHHbIL) TION
PYKOBOJICTBOM I1€/1arora;

CJIEZIOBaTh IpaBHJIaM II0JIb30BAaHUS XMMHMUYECKOH TOCYIOW M Ja0OpaTOpHBIM 00OpYyIOBaHHEM, a
TaKXe IMpaBUjiaM OOpalleHHsl ¢ BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIMSIMHU MO BBITOJIHEHHIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYEHHIO U COOMpPAaHUIO Tra3000pa3HBIX BEIIECTB
(Bomoposla M KHUCIOpOJa), NPUTOTOBIEHHIO pPACTBOPOB C OMNPENCIEHHONM MaccoBOW jonei
paCTBOpéHHOFO BCIICCTBA, INNIAHUPOBATbL W IHPOBOJUTH XHUMHYCCKUC OKCIICPUMCEHTHI 110
pacro3HaBaHMUIO PACTBOPOB ILEJI0YEH U KUCIOT C IOMOIIBI0 HHANKATOPOB (JakMyc, GpeHondranenH,
METUJIOPaHXK M JAp.), NOATBEPXKIAIOIIMX KAYECTBEHHBIH COCTaB HEOPraHWYECKHUX BEIIECTB
(KauecTBEHHbIE PEAaKLIMU HA HOHBI) II0J] PyKOBOJICTBOM II€/1arora.

9 KJIACC



pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATUN: XUMHUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIOYKHOE BELIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEILHOCTD,
CTETNeHb OKHUCIICHUS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, Menio6oll d¢hghekm peakyuu,MOb,
MOJIIPHBIA O0BEM, PACTBOP; DJEKTPOJIUTHI, HEINEKTPOJIUTHI, IJIEKTPOJUTHYECKAs JAUCCOLUAIUS,
peaKknuyu MOHHOTO OOMEHa, KaTallu3aTop, XUMuueckoe pagHosecue, obpamumvle U HeoOpamumvle
peaxyuu, OKACIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJJIOTpOnus, amM¢pOTepHOCTh, XUMHUYECKass CBs3b (KOBaJIEHTHas, HWOHHad,
MeTaJIJINYECKast), KpUCTAUINYECKasi PEIETKA, KOPPO3Usi MEemanios, Cniagsl, CKOPOCMb XUMUUECKOU
peaxyuu, penenbHo gomycrumas konuentpauus (I1IJIK) Bemiectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHATUM (CM. T. 1) M NPUMEHATH ITH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPALCHUN;

UCTIOJIb30BaTh 3HAKM M CHUMBOJIBI JUIS (PUKCALMU Pe3ysIbTaTOB HAOIIOACHUH, cocTaBiIeHUs (HOpMyIT
BEIIECTB M YpPaBHEHUN XMMHUYECKMX DPEaKLMH, 3aliCH JaHHbIX ycJIoBMH 3ajgad. lcmonb3oBaTh
o0o3HaueHust, umeromuecss B Ilepuoauueckoir cucreme M TabIUIlEe PAcTBOPUMOCTU KHUCIOT,
OCHOBAHUH U COJIEH B BOJE /ISl BBIITOJIHEHUS 3aJaHU.

ONpeNeNATh BAJEHTHOCTh W CTENEHb OKHUCIEHHS XUMHUYECKUX 3JEMEHTOB B COEJAMHEHMSX
Pa3IMYHOIO COCTaBa; MPUHAJUIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCY COEIMHEHUI C ONIOpOil
Ha ONPENEJICHUs, B TOM YHUCJIE CTPYKTypPUPOBAHHBIE; BHJbl XMMHUYECKOW CBS3H (KOBAJIEHTHas,
MOHHAas1, MeTaJUIMYecKas) B HEOPraHMYECKMX COEAMHEHMSIX; 3apsA] MOHA [0 XMMUYECKOH (Gopmye;
XapakTep cpelbl B BOAHBIX PAaCTBOpPAX KHCIOT M ILEJNOYEH, Mun Kpucmaiiuveckou peutémxu
KOHKDEMHO20 geujecmea;

packpeiBaTh cMbich Ilepuogmueckoro 3akona J[.MI. MenzaeneeBa W JEMOHCTPUPOBATH €r0
MOHMMAaHUE: ONUCLIBAMb U Xapakmepuzosams TadnuuHyro ¢opmy Ilepuoanueckoil cuctemMsl
XUMHYECKHX SJIEMEHTOB: pa3iuyarh MOHATHS «TJaBHas moAarpynmna (A-Tpymma)» U «moOoyHas
noarpymmna (b-rpynma)», Manpie W OONBIINE TEPUOJIBI, COOMHOCUMb OOO3HAYEHUsS, KOTOpHIC
UMEIOTCS B TMEPUOIUYECKOM TabmuIle, C YHUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps]l spa, 00Iee Ynuciao dJIEKTPOHOB U paclpe/eieHne uxX Mo
ANIEKTPOHHBIM CJIOSIM); 00bsACHAMb O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XUMHUYECKUX
DJIIEMEHTOB W WX COCJUHEHWH B Mpeaenax MalblX IMEePUOJIOB W TJIABHBIX MOATPYNN C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUECKUE HJIEMEHTbI; HEOPTaHMUECKUE BEIIECTBA; XUMUYECKHE peakiuu (1o
YUCIY U COCTAaBY YYacCTBYIOUIMX B PEAKUUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO
CTETNeHEeW OKUCICHMSI XUMHUUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBIL;

XapaKTepu30BaTh (OMHUCHIBATh) O0OImMMKE U crenuduueckne XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKJasi ONMHMCAHWE NMPUMEpPaMH MOJEKYJISIPHBIX M MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C ONIOPO HA CXEMBI;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON NHUCCOLMALUU KUCIIOT, IIEI04Ye M COJei; MONHbIE U
COKpallEHHbIE YpaBHEHHUS peakluid HMOHHOTO OOMEHA; ypaBHEHMsI peakIui, MOJITBEPKIAIOLINX
CYILIECTBOBaHUE T€HETUUECKOU CBSI3U MEXK/Y BEIIECTBAMU PA3TMYHbBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUNA IMOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIUi;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX CTPOEHUS; BO3MOXKHOCTU IPOTEKaHMS
XUMHUYECKHX MPEBPALICHUN TIOCIIE IPEIBAPUTEILHOTO OOCYXKICHUS C MEIarorom;

BBIUMCIISATH OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JeMeHTa Mo (opMyJie COCIMHEHHUS; MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE;
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKOM PEaKI[MU C ONIOPOii Ha aJITOPUTM;

CIIEIOBATh INPAaBMJIAM IIOJIb30BAHUS XMMUYECKOW ITOCYZOM M 71a0OpaTOpHBIM OOOpYyIOBAaHUEM, a
TaKKe TpaBHJIaM OOpAILECHHs C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSMH IO BBITOJHEHHIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TIIOJYYEHHIO M COOMpAaHMIO Tra3000pa3HBIX BEIICCTB
(aMMHaKa U yrieKucioro rasa);

MPOBOAMTDH PEAKIIUHU, MOATBEPIKIAI0IINE KAYECTBEHHBIA COCTaB PA3IMYHBIX BEUIECTB: PACIIO3HABATH
OTIBITHBIM ITYTEM XJIOPUJI- OpOMHUI-, HOIUI-, KapOoHAT-, hocdaT-, CHIIUKAT-, CyIb(daT-, THIPOKCU/I-
MOHBI, KATHOHBl AMMOHHSI ¥ MOHBI M3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB;

MNPUMCHATH OCHOBHBIC OIllCpaluu MBICIUTEIBHON JEATENbHOCTH — aHallu3 M CHUHTE3, CPAaBHCHUC,
0606H.ICHI/IG, CUCTCMATU3allUI0, BBIABJICHUC IMPUYNHHO-CICACTBCHHBIX CBsA3EM — A N3YyUCHUA
CBOMCTB BEMIIECTB H XHMHYCCKHX peaKHI/II\/II; CCTCCTBCHHO-HAYUYHBIC MCTOABI IIO3HAHUA —
Ha6J'IIO,I[CHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ n MLICHCHHLIﬁ).

TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
HanMeHOBaHME KoaundecTBO YacoB

Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
pa3aesioB U TeEM KontpoJubnbie ([IpakTnueckue

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmsbl padoThI padoThI

Pasznea 1. llepBoHayaibHbIe XMMUYECKUE MOHATHS

XUMHUS — BayKHas

o0JacTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
MPaKTHYECKOI https://m.edsoo0.ru/7f41837c
e TeIbHOCTH
JeIIoBEKa

12 BertectBa u 15 1 bubmmoreka [JOK
XMUMHAYECKHE PEAKIIUN https://m.edsoo.ru/7f41837c

HToro no pazneny 20



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

Pasznen 2. Baxxneilimue NMpeaACTAaBUTEC/IN HECOPraHUYE€CKUX BEIIECTB

51 Bosznyx. Kucnopo. 6 1 bu6mmoreka [JOK
[TousiTie 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o 3 1 bubnmoreka [JOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
2.3 E?)ii}flzcggopm' 5 1 1 bubaoteia LIOK
https://m.edsoo.ru/7f41837c
OCHOBAHUAX
OCHOBHBIE KJIACChI
2.4 |HEOPraHUYECKUX 11 1 1 brGmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCAMHCHHI
Htoro o pazneny 30

Pazjnen 3. [lepuoanueckuii 3axkon u [lepuogudeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpnesieeBa. CTpoeHHe aTOMOB. XMMHYecKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepuoguueckuil 3aKOH
u [lepronnueckas

31 CUCTEMa XUMUYECKUX 7 bubnuorexa [JOK
" pbnementos 1. 1. https://m.edso0.ru/7f41837c
Memneneena.

Crpoenue atoma

XUMHUUYECKAA CBI3b.

39 OkucauTenbHO- 8 1 bubmuorexa [JOK
BOCCTaHOBUTEJIHHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

bu6mmoreka [IOK

Hroro mo paszery 15 https://m.edsoo.ru/7f41837c

PesepBHOE BpeMs 3 bubmmorexa IOK

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

OBIIEE KOJIMYECTBO

YACOB I10 68 4 6

[TPOPAMME



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

9 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumenoBanue (mupoBbIe)
11/ [PA3ACIOB M TEM Beero Konrpouabnbie|IlpakTuyeckue 06PA30BATEBHBIE
MPOrpaMMsbl padoThbI padoThbI pecypesI
Pa3znes 1. BemecTBo 1 XUMHYECKHEe peakul
[loBTOpeHUE U
11 yIIIyOJICHHE 3HAHUHT 5 bubnuorexa [JOK
OCHOBHBIX Pa3JIeliOB https://m.edsoo0.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE
1.2 [3akoHOMEpHOCTH 4 bubmmorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMHUYCCKIX PEAKITHIA
DIIEKTPOTUTHICCKAs
13 rcconanysl. 8 1 1 bu6mmoreka [IOK
XHMMHUYCCKUE PEeaKIIHH https://m.edsoo.ru/7f41a636
B pPacTBOpax
Htoro no pazneny 17
Paznen 2. Hemerasyibl U MX coeIMHEHMSI
OO6mas
XapaKTEPUCTHKA
2.1 XI/III:/II/I‘—IG(I:KI/IX 4 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
snemeHToB VIIA-
rpynmbl. ['agoreHsl
OO6mas
XapaKTePUCTHKA
99 XUMHYECKHUX 6 bu6mmoreka [IOK
nrneMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COCTMHCHUS
OO6mas
XapaKTePUCTHKA
53 XUMHYECKHUX 7 1 bu6mmoreka [{IOK
H1eMeHTOB VA- https://m.edsoo.ru/7f41a636
rpynnbl. A30T, hocdop
U UX COCTUHEHUS
OGmmas
XapaKTEPUCTHKA
2.4 XI/II;IqufKHX 8 1 2 bubmmorexa [OK

siemeHToB [VA-
CPYIIIBL. YTIEPOI U

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

KPEMHHU U UX

COCIUHCHMS
Htoro mo pazneny 25
Paznen 3. Metaibl M UX COeIMHEHMSI
31 OO0mre cBoicTBa 4 but6mmoreka [JOK
METaJLIOB https://m.edsoo0.ru/7f41a636
39 Baxueiinine MeTaibl 16 1 bu6mmoreka [JOK
U UX COECTUHEHUS https://m.edso0.ru/7f41a636
Htoro mo pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
4.1 ﬁ:::;fa]?b? B JKU3HHU 3 brbmorexa LIOK
delIOBCKA https://m.edsoo.ru/7f41a636
Htoro o pazneny 3
Pe3epBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I1O 68 3
[TPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoaudecTBO 4acoB
11;-)11 Tema ypoka Beero Kontposbnbie  ([IpakTnuyeckue
padoThI padoThI
1 [Ipenmer xumuu. Pone xumuu B
PKM3HH YejI0BeKa. Tena 1 BemecTBa
9 [ToHsiTHE O METOAAX MMO3HAHHKS B
XAMUN
3 UucThle BellecTBa U CMECH.
Crioco0sl pazfeneHust cMmecei
[IpaxTuueckas padota Ne 1
4 «IIpaBumna paboTsl B 1aboparopuu 1
W IPUEMBI OOpaIICHUS C
1abopaTOPHBIM 000PYIOBAHHEM)
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceilt (Ha mpumepe 1
OUYHCTKYU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI
7 XUMUUECKUE DIIEMEHTEI. SHAKHU



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

(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB

HpOCTI)Ie " CJIIOXKHBIC BE€IICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

10

3aKOH ITOCTOSIHCTBA COCTaBa
BelecTB. XUMu4eckas popmyiia.
BajieHTHOCTh aTOMOB XUMHUYECKUX
HIIEMEHTOB

11

OTtHOCUTEIbHAA aTOMHAd Macca.
OTHOCHUTENBHAS MOJISKYJISIpHAs
Macca

12

MaccoBas J0JIs1 XUMHYCCKOT'O
2JICMCHTA B COCIMHCHHUHA

13

KonnuectBo BemecTBa. Moub.
MomnsipHas macca

14

Brranciaenus KOJIMYECTBA, MaCChI
BCILICCTBA 10 YPABHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ

15

duznyeckue 1 XUMHUECKHUE
SIBIICHHS. XMHUYCCKast pCaKknu-d

16

[Ipu3HaKkuy U yciioBUs MPOTEKAHUS
XUMHYECKUX PEAKIUI

17

3aKOH COXPAaHEHHUs MacChl
BEIECTB. XMMUYECKUE YPABHEHUS

18

Kraccudukanus XuMHIECKAX
peakiuii (CoeAMHEeHNU ,
pa3IoKEHUs, 3aMeIleHs, OOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
amukioneauct. O0o0IeHe 1
cucTeMaTu3alus 3HaHui

20

KonTponbHas padora Nel no teme
«BeecTBa 1 XUMHUECKUE
peaxImn»

21

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucimopox — 3ieMeHT u
pocToe BeuecTso. O30H

22

dusznuecKkue U XUMUIECKHE
CBOMCTBA KHCIIOpoa (peakuu
okucienus, ropeaue). [lonstue 06
OKCHJaxX

23

CriocoOblI MosTy4eHus KUCI0po/ia B
1a0opaTOPUU U MPOMBIIIIEHHOCTH.
[IpumeHneHne kucaopoaa

24

TemnnoBoit 3¢ ekt xumMuueckoit

PCaKIUU, ITIOHATUEC O




TCPMOXHUMHUYCCKOM YpaBHCHUU,
PK30- U DHIOTEPMUYCCKHIX
peaKIHsIX

25

TomuBo (HeTh, yroiabs U METaH).
3arps3HEeHue BO3yXa, CIOCOOBI
€ro MPe0TBPAILCHHSI

26

[TpakTuyeckas pabora Ne 3 o Teme
«[Tomyuyenue u cobupanue
KHCIIOPOJIa, U3Y4YEHHE €ro CBOHCTBY

27

Bonopon — s5eMeHT u pocToe
BelecTBO. HaxoxxaeHue B npupoje

28

dusnueckue U XUMUYECKHe
cBoicTBa Bogopoaa. [Ipumenenue
BO/I0pO/Ia

29

[loHsATHE O KHCIIOTAX U COJISIX

30

Crioco0bl nosty4eHus BOAOpoa B
nmabopaTopun

31

[IpakTuueckas padora Ne 4 o teme
«[Tomy4enue u cobupanue
BOJIOPOA, U3YUEHHUE €r0 CBOUCTBY»

32

MounsipHblii 00BEM Tra3oB. 3aKOH
ABOrazipo

33

Brranciaenus 00b€Ma, KOJIHYECTBA
BEILIECTBA ra3a M0 €r0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA WU 00BEMY

34

Brruncienus o0bEMOB ra3os MO
YPABHEHUIO PEAKIIMN Ha OCHOBE
3aKOHa 00BLEMHBIX OTHOIIEHHH
ra3oB

35

dusnueckue U XUMHUYECKUE
CBOIICTBAa BOJIBI

36

CocraB ocHoBauuii. [Tousarue 00
WHIUKAaTOpax

37

Bona kak pacTBOpUTEb.
HacrlilieHHbIe ¥ HEHACHIIIEHHBIE
pacTtBOpbl. MaccoBas nois
BELIECTBA B paCTBOPE

38

[IpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHre pacTBOPOB C
ONpeAcIEHHON MacCCOBOU JTOIEN
pacTBOPEHHOTO BELIECTBA»

39

KontponbHas pabota Ne2 o reme
«Kucnopoa. Bogopona. Boga»

40

Oxcunsl: cocTaB, KiaccupUKaus,




HOMEHKJIaTypa

41

[lonydyeHnue u XuMu4yeckue
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHUJIOB

42

OcHoBaHUA: COCTaB,
KJ1acCU(UKALIKS, HOMECHKIIATypa

43

[TonyueHne u XUMHUYECKUE
CBOMCTBA OCHOBaHUI1

44

Kucnotsl: coctas, Kiaccuukamus,
HOMEHKJIAaTypa

45

[TonydyeHue u XuMHU4YECKHE
CBOMCTBA KUCJIOT

46

Conu (cpenHue): HOMEHKIATYPA,
CIOCOOBI OJTYYCHHUS, XHMHUUECKUE
CBOMCTBa

47

[IpakTuueckas padborta Ne 6.
Pemennie sSKkcriepuMeHTaTbHBIX
3ama4 o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIMHEHUID)

48

FCHGTI/I‘-IGCK&H CBA3b MG)KI[y
KJlacCaMU HEOPTraHUYECKUX
COE€IUHEHUN

49

O000IIIEHNE U CUCTEMATHU3ALINS
SHAHUI

50

KonTponbHas padota Ne3 no teme
"OCHOBHEIE KJIACCHI
HEOPraHUYeCKUX COeAMHEHUI"

51

HepBHe IOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I
XUMHYSCKHUX 3IeMEHTOB. [loHsaTHe
O IrpymIax CXOJHbIX 3JICMCHTOB

52

[leproanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menpeneena

53

[lepuonsl, rpynnel, MOATPYIIIBI

54

Crpoenue atomoB. CocTas
aTOMHBIX saep. M30Tormbl

55

CtpoeHue 3JIeKTPOHHBIX 000J09eK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremst /. U.
Menneneena

56

XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA IO €ro MOJIOKEHUIO B
[Iepuonnueckoii cucreme /1. U.




MeHnneneesa

3nauenue [leprnoanyeckoro 3akoHa
JJISL paSBI/ITI/ISI HayKI/I nu HpaKTI/IKI/I.

S7 /1. 1. MenneneeB — y4€HbIH, 1
Mearor U Tpak1aHuH

58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB 1
XUMHUYCECKHUX DJICMCHTOB

59 |MoHHas XUMHUYECKas CBS3b 1

60 KoBasieHTHas moJisipHast 1
XUMHUYECKast CBSA3b

61 KoBasieHTHas1 HeTOJIsIpHAs 1
XUMHUYECKasl CBSI3b

62 |CTeneHb OKUCICHUS 1

63 OKHCIUTEIBHO- 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH

64  |OkucaUTEIU U BOCCTAHOBUTEIIN 1
KonTponbHas padota Ne4 mo teme

65 |[«Ctpoenme aroma. XuMUIeCcKas 1 1
CBSI3b)»

66 Pe3epBHEI ypOK. O606£116Hne u 1
CUCTEMaTH3aIUs 3HAHUH

67 Pe3epBHBIi ypOK. O606£116H1/16 u 1
CUCTEMaTH3aIUs 3HAHUH

68 Pe3epBHEI ypOK. O606£IICHI/IC u 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOI'PAMME

9 KJIACC

KosauvecTBo 4acoB
Ne i/ [Tema ypoka KouTpoJabHbie I[IpakTuyeckue

Bcero

padoThI

padoThI

[leproaryecKkuil 3aK0H.
[Iepnonnueckas cucrema

! XUMHUYECKUX djieMeHToB /I, U. L
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUN

2 CBOMCTB XMMHYECKHX 3JIEMCHTOB 1
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u 1

HOMEHKJIaTypa HEOPTaHMIECKHIX




BCIICCTB

Buasl XUMHYECKOU CBS3HU U
TUIBI KPUCTAIIMYECKHUX
pEIETOK

XMMHUECKHE CBOMCTBA BEIIICCTB,
OTHOCSIIUXCA K Pa3JIMYHbIM
KJ1acCaM HEOPraHUYECKUX
COCIMHEHHH, FTeHeTHYeCKast
CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccuukanus XuMu4eckux
peakIuil 110 pa3InyHbIM
[IpU3HAKAM

[lonsTHE O CKOpOCTH
XAUMUUYeCKoU peakuuu. [Tonstue
0 TOMOT'€HHBIX U T€TEPOTr€HHBIX
peaKusIx

[loHsATHE 0 XUMHUYIECKOM
paBHOBecuu. DakTopml,
BJIMSIIOIIME HA CKOPOCTh
XUMHYECKON PEaKIuu 1
MMOJIOKEHHNE XMMHYECKOT0
[paBHOBECHS

OKHUCIIUTETBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH

10

Teopus 21EKTPOIIUTHYECKON
nucconnanuu. CUIIBHBIE U
cl1abble AIEKTPOITUTHI

11

HoHHBIC ypaBHEHMS peakui

12

XUMHYEeCKHEe CBOMCTBA KUCIOT U
OCHOBAHHUI B CBETE
MpeicTaBIeHH 00
PIEKTPOJIUTUYECKON

I CCOIUAIIN

13

XHUMHYECKHE CBOMCTBA COJIei B
CBeTe MpeCcTaBIeHUu 00
PIEKTPOJIUTUYECKON

U CCOIHAIIAN

14

[ToHsiTHE O THUIpONU3E CONEn

15

OO000IIIEHNE U CUCTEMATHU3 AL
SHAHUH

16

[IpakTuyeckast padora Ne 1.
«Pemienne skcriepuMeHTATBHBIX
3agady

17

KonTponbHas paboTa 1o teme




«DNEKTpOIUTUYECKAs
nrcconyanus. XuMU4ecKue
peakLuu B paCTBOPAX»

18

OO6m1ast XxapakTepucTHKa
rajloreHoB. XMMHYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

19

XnopoBogopoa. CosnsHast
KHCJI0Ta, XHMUYECKHE CBOWCTBA,
[10JIy4Y€HHUE, IPUMEHEHUE

20

[IpakTrueckas padota Ne 2 o
Teme «Illomyuenue consiHou
KHCIIOTHI, U3y4eHHE €€ CBOICTBY

21

BrrurciieHus 10 ypaBHEHUSIM
XUMHUYCCKHUX PEaKIIMH, €CIIN
OJIMH M3 PEarcHTOB JaH B
H30BITKE

22

OO01as xapakTepucTUKa
211eMeHTOB VIA-rpymmsl

23

AnnorponHbie MOAH(pUKATUN
cepbl. HaxoxaeHue cepol u e€
COEAMHEHHI B IIPUPOJIE.
XHUMUYECKUE CBOKWCTBA CEPBI

24

CepoBoopo/1, CTpOeHHUE,
(bu3znuecKkrue 1 XuMUYeCKHe
CBOICTBA

25

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyecKkrue 1 XuMHYECKHe
CBOICTBA, IPUMEHEHNE

26

XHMMHUYECKUE PEAKIUH, JIEKALTUE
B OCHOBE ITPOMBIILIJIEHHOTO
croco0a MoJyy4yeHus: CepHON
KUCJIOTbI. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroLIEn
Cpelbl COEIMHEHUSIMU CEPhI

27

BrIuuciieHne MaccoBOM 10U
BBIX0/1a TPOJIYKTa PEaKLUU

28

OO6mrast xapakTepucTHUKa
71eMeHTOB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUPOJIE,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA

29

AMMUaK, ero (u3nuecKue u
XHUMHYSCKHE CBOMCTBA,

IMOJIYUCHHUEC U MPUMCEHCHUC




30

[IpakTuyeckas padora Ne 3 o
teme «[lomyuenne ammuaxka,
W3y4YEHUE €ro CBOMCTB

31

A30THas KUCIOTa, €€
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA

32

Vcrionp30BaHue HUTPATOB U
coJiell aMMOHUS B KaueCTBe
MUHEPAIbHBIX YI00pEHU.
XUMHUUYECKOE 3arpsAI3HEHUE
OKpY’Karollen cpebl
COEIMHEHUSIMH a30Ta

33

dochop. Oxeun dochopa (V) u
dbocdopHas kuciora,
bu3nYecKre 1 XUMHUECKUE
CBOMCTBA, NIOJIy4YCHUE

34

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATbHBIX
ynoopeHuil. 3arps3HeHue
MIPUPOJTHON cperbl hochaTamu

35

Yriepos, pacupocTpaHeHue B
npupoe, GU3HIECKue U
XHUMUYECKHE CBOWCTBA

36

Oxcuppl yriaepoaa, ux
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepona (1V)

37

YToJbHasA KUCIIOTa U €€ COJIU

38

[IpakTuyeckas pabora Ne 4 o
TeMe "[lonmydeHue yriaekuciaoro
raza. KauecTBeHHas peakuus Ha
KkapOoHaT-MoH"

39

[lepBoHayasbHbIE TOHATUS 00
OpPraHUYECKUX BEILECTBAX KakK O
COECIMHEHMSAX YIIEpoaa

40

erMHI/Iﬁ n €ro COCAUHCHU A

41

[IpakTuyeckast padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aja4 no teMe «BaxxHeme
HEMETAIIBL U MX COCAUHCHUS

42

KonTponbHas paboTa 1mo Teme
«BaxHen1me HeMeTaluIbl U UX
COEIMHEHUI»




OOm1ast XxapaKTepUCTHKA
XMUMHYECKUX 3JIEMEHTOB —
MeTanIoB. Meramnueckas CBsI3b

43
1 METaJUIMYeCKast
KpUCTAJUTMYECKas PeIIEéTKa.
®du3nyYecKUe CBOMCTBA METAJIIIOB
XUMUJeCcKre CBOMCTBA

44 METAJIJIOB. DJIEKTPOXUMUYECKUI
ST HANIPSHKECHUH METAJIOB
OO6u1re cnocoObl MOTyYSHHS
MeTaj1a0B. CIIaBEbL.

45 BrrurcneHus o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH M3 PEareHTOB COJICPIKUT
MPUMECH

46 [loHsiTHE O KOPPO3UU METAIIIOB

47 [IlemouHbIC METAJLIBI

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U
KaJIns

49 [lemouyHoO3eMeIbHBIC METAILIBI —
KaJIbIIMA 1 Maroui

50 Baxkaelime coeIMHEHUS
KaJIbLUs

51 O06o01eHue 1 cCuCTeMaTH3aIs
SHaHWUI

59 YKEcTKOCTE BOJBI U CIIOCOORI €€
yCTpaHEHHS
[IpaxTuueckas padora Ne 6 o

53 TeMe "JKECTKOCTL BOIBI U
METO]Ibl €€ yCcTpaHeHUs"

54 ATIOMUHHI

55 AMpoTepHbIe CBONCTBA OKCHJIA
W THIIPOKCH/IA

56 Keneso
Oxcuapl, TUIPOKCH]IBI U COTTU

57
kenesa (I1) u sxenesa (IIT)

58 O0o001IeHNE U CHCTEMATHU3ALIHS
3HAHWI
[IpakTudeckast pabora Ne 7.

59 Pemenne skcriepuMeHTaATbHBIX
3aja4 no teMe «BaxxHeme
METAJIIbI U UX COETUHEHUSDY

60 BrrurcneHus o ypaBHEHUSIM

XUMUYECKUX PEAKIUH, €CIIH




OJIMH U3 PEareHTOB JaH B
M30BITKE WA COCPIKUT
rpuMecu. Beraucienus
MaCCOBOM JOJIM BEIXOJa
MPOYKTa pPEaKIINH

O0001IeHrEe U cUCTEMaTU3 AU

61 . 1
3HaHUU
KonTponbHas pabota 1o teme

62 «Baxueime MeTamibl 1 UX 1
COCJIMHECHU S

63 BemecTBa u NiaTepHaJIH B 1
[MOBCEIHEBHOM KM3HU YeIOBEKa

64 XUMHUUYECKOE 3arpsI3HEHUE 1
OKpYKaroIlen Cpeibl

65 Ponp XMMHM B pelIeHHH 1
PKOJIOTMUYECKUX MPoOIeM

66 PesepBHblil ypok. O6o01eHue u 1
CHUCTEMaTHU3aIl1s 3HAHUM

OBILEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME







