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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO y4eOHOMY PEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOydeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHHe [0  KjaccaM, PEKOMEHIYEMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHOM  JI€ATEIbHOCTU
00yy4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OONIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOIUMYIO JUIsl BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOy4YaloIUXCs, Ha MPOAOKEHHE OOy4YeHHMs Ha YpPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHWe XUMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeACTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTAX pEHICHHS TI00ATBHBIX MPOOJEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, IPOIAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOydYaronuxcsi, HUX oOmel u
(GYHKIIMOHATBHON TPAMOTHOCTH,

BHOCHUT BKJIaJ B (DOPMHpOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOydaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4HbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojepkaHus MPOTpaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHHW30BaHbI MO MPHUHIUITY MOCIEAOBATEIBLHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

Y4EHUSI O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEAICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIINH BEIIECTB B paCTBOPax;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBYy TE€OpeTMYECKMX 3HAHUU MOJOXKEHbl AMIHUPUYECKU IOTyUYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyromMy Hu 00€CleurBalOT OOYydYaroIIUMCS BO3MOXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cOepKaHUsT MOpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
WCIOJB30BAaHUEM 3HAHUW U3 paHee W3YUYCHHBIX Y4YEOHBIX MPEIMETOB:
OKpYy)XKarolmud Mup, Ouojorus, (usuka, mMaTeMaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOTro MmpeaMeTa U O0OECIEeYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEQYyIoIIeM ypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKash HAMPaBICHHOCTh OOYUYEHUS XUMUH,
muddepennmanust  o0ydeHHs,  BKJIOYArOmas  MOPOPWIbHYIO  MOJATOTOBKY



oOydaromuxcs W TOCIEAYIOUIEe CaMOOIpeAeieHHe B BBIOOpE HAampaBICHUS
oOyueHus B IpOo(UIIBHBIX KJ1accax.

Yrny0néHHoe UM3ydYeHHEe XHMMHHU CIOCOOCTBYET — pealu3alluu  3ajad
po(heCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHHE BO3MOXHOCTH
KaXIOMYy OOy4arouiemycsi IpOSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH TpU H3YYEHUH Y4yeOHOrO TMpeAMeTa, HEeOOXOAUMBbIe s
MPOIOJIKEHUS 00pa30BaHUs U JabHEUIIIEH TPYI0BOM JEATEIIBHOCTH.

[TporpaMmMa 1o xumuu (yriayOn€HHBI ypOBEHb) IpeJHa3HAUYE€HA JUIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayo6iéHHOro, mpo(MIBLHOTO) HW3Yy4YeHHUS OTIAEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHU.

OOpasoBaTenbHble PYHKIUM XUMHUU, W3Yy4Ya€MOM Ha yINIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'O0 €CTECTBO3HAHUS, O0JIACTH MPAKTUUYECKOW NEATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada y4eOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B NPUOOILIEHUU K HAyYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaAKLUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JeSTEIbBHOCTH, OCBOCHUM NpaBHJI 0€30MacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[{enu u3yyeHUs: XUMUU OTPaXaroT HAPaBIECHHOCTh 00YUYEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpPHI.

N3yyeHne XMMUM HApPaBICHO HA JOCTUKEHUE CIEAYIOIINX LEJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJlbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

GbopMHpOBaHHE  CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOM TO3HABATEIIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUE MOTUBALIMM U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEro MHUPA, MCHOJIb3Ysl 3HAHUS W OMNbBIT, NOJyYECHHBIE NMPU H3yYECHHUH



XUMUHU, TPUMEHSITh WX TPU pPEIICHHH NpoOJieM B TOBCEIHEBHOW KH3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BuTHE Yy OOydalolmuxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABICHHOCTH JAJIbHEUIIIET0 00yUeHUS;

OCO3HAHUE IIEHHOCTU XUMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIUX BpEX
OKpY Kalolllel cpejie U 310POBBIO JHOJICH;

npuoOpeTeHrne 00YyYaroIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIHM ), HEOOXOAUMBIX JJIs1 PA3IUYHbIX BUAOB JIEATEIbHOCTH.

Ha yriny0nénnoe u3zydueHue yuyeOHOro npeaMera « XuMush» otBoautcs mo 136
yacoB B 8 m 9 kiaccax (4 yaca B HEJNEINI0), TO €CTh 2 Yaca B HEJNENIO 3a CUET
oossarenpHor yacthu OOII OOO u 2 wyaca 3a cuért uvactu OOII OOO,
dbopmupyeMoil yyacTHUKaMH 00pa3oBaTeNIbHBIX OTHOIIEHWH. Bcero 272 uvaca 3a
JIBa rofia oOy4YeHus.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xumuM B XKM3HM 4enoBeka. KpaTkue cBenaeHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XHUMHUS B CHCTEeME HayK. Tena u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX Haykax. IIpeacraBieHuss 0 HaAydHOM NO3HAHMHM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bIk xuMuU. UCTOYHUKH XUMUYECKON MH(POpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecH. [IpuponHbie cMecu: BO3AyX, IPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. [IpOCThIE M CIOKHBIE BELIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEJUHEHUH U cocTaBieHHe (GOpMya OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTHOcHUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue npocTeitiieir popMyIibl BEmecTBa M0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeanHeHud. MonspHas Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO dJIeMEHTa B coeanHEeHWH. HaxoxaeHue mnpocrteimend ¢GopMyJibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklnil. 3aKOH COXPaHEHHUSI MacChl BEIIECTB.
ATtomMHO-MonekyspHass Teopuss. JKuszHb u gesrensHocth M.B. JlomoHocoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYJI0OM, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOOpynoBaHueM. I3ydeHue u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJIOKU, B3AUMOJECHCTBUE COJBI WM
MeJa C COJSHOM Kuciaotoi) siBneHud. O3HakomiieHHE € 00OpaslamMu BEIIECTB
KoiauuectBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, TOJydeHue U pasznoxeHue ruapokcuna wmeau () npum
HarpeBaHuu, B3aUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm comu menu (). M3ydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIapUBaHUE, JUCTUILISALUS, XpoMaTorpadus), IpoBEIeHNE OYUCTKU MOBAPEHHOM
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAaccChl.

BaxxnHelue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoragpo. Monspuslii 00bEM Ta30B. OTHOCUTENIbHAs IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMHYECKHE CBOMCTBA (PEaKLMU TOPEHUSI U OKHUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
Crioco0bl MoMy4eHus! KUCI0poa B JIaOopaTOpUH U MPpOMBIIIIEHHOCTH. [loHsaTue o
karanuzarope. KpyroBopor kucinopona B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YCHUE [JIsl JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TernoBo#t 3h(dEKT XUMHUUECKOW PEaKIud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMHUYECKHE peakuuu. Tomnuo. Vcrnons3oBaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsarue o mapuukoBoM 3 dexre.

Bomopon — »nemeHT M 1pocTtoe BemiecTBOo. HaxoxkaeHue Boaoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHME CBOICTBa, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonaTue o kucnorax u coyiax. Mcnosp3oBaHue BOJOpOJa B KaUECTBE
TOIJIUBA.



Bonma. dusnueckue cBorcrBa BoAbl. Boma kak pacrtBopurens. PacTBOpEL.
HacplllieHHble M HEHACBIIIEHHbIE PAacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAs KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojabl. IloHsitTne 00 ocHOBaHmsx. IloHsTHe 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukaims
OKCHJIOB:  coyieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aMQoTepHbIE) W
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIaTypa OKCHAOB. TpuBHAIbHBIE
Ha3BaHMs OKCHIOB. DU3NUECKHE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHnune OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAIUIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KHUCJIOT. PU3MYECKUE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanus OCHOBaHM: IIEIOYM U HEPACTBOPUMBIC
OCHOBaHUs. MexIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIIOCOOBI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTaMH) U CIIOCOOBI MOJTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
U TIOJTyYCHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coJyie. TpuBUaIbHbIE Ha3BaHUA coJie. @Dusnueckue u
XapaKkTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEJICNIEHUE COJEPKaHUS KUCTIOPOa B BO3AYXE;

MOJTIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM ¥ YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHE C 00pa3liaMyu OKCUIOB U ONHUCAaHUE UX CBOICTB,;

NOJIy4eHHe, coOMpaHue, pacrno3HaBAHME M H3YYEHHE CBOICTB BOJIOpOAA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIpEJIEIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3l0B HEOPTaHNYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (l1) ¢ pactBOpoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTaljia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPACTBOPaMU KUCJIOT U IEJIOYEH;

pelIeHUE OKCIIEPUMEHTANBHBIX 337a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHECHUIN.

Iepuonnuyecknit 3akoH u Ilepumoamyeckasi cucTeMa XMMHYECKHUX
jemenToB /I. U. MenaesieeBa

Crpoenne aTromMoB. XuMHUYecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIAcCU(PUKAIMU XUMUYECKUX diaeMeHTOB. IloHsiTHE O
rpynnax (ceMencTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTkpsbITHE Ileproguueckoro 3aKOHa.
[lepponnueckass cucremMa xumuueckux diaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanass u jiauHHONepuoaHass ¢opmbl Tabmuubl «llepuoguueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBa». [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PannoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. DEeKTpOHHbIE KOH(MUTYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl atoMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynsl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckon cucremsl 1. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM ypPOBHAM, HOAYPOBHSAM U
opouransm. Gusznueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoiaMm.
M3MeHEeHNE KHUCIIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanuecKkol CHCTEMBlI XMMUYECKUX
AJIEMEHTOB JUJIA Pa3BUTUsS Haykh W mnpaktuku. [[. 1. MeHneneeB — y4yeHbId U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOW CBSI3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHu3Mbl OOpa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (opMyibl BemiecTB. KaTHoHBI u
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THNBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEH OKUCIEHUS AaTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAHOBJIEHUSA. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(UIIMEHTOB METOAOM SJIEKTPOHHOTO OanaHca.

OKCHEpPUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IIPOBEJEHUE  OIIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbie CBSA3H

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TAK U TIOHATHI, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAyKaXx.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbI (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sBIEHUS NPUPOIbI, (PUINUYECKUE SBICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHIKOCTEH W TBEPAbIX (KPUCTALTUYCCKHX) TeJl, DICKTPUICCKHUI
3apsii, KOJIMIECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTE3, IPOIIECCH OOMEHA BEIIIECTB.

['eorpadus: armochepa, ruapochepa, MUHEpaNbl, TOPHBIC MOPOIHI,
TI0JIC3HBIC KCKOIIAEMBbIE, TOTTUBO, BOJTHBIC PECYPCHI.

TexHosorus: TexHocdepa, MPOU3BOACTBO, XUMHUYSCKHAE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIEC MaTepHAIIHI.



9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HaAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
ANEKTPOOTPULIATENBHOCT, DHEPIUs MOHM3AIIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTanel aToMOB MaybiX MepuooB. OcoOeHHOCTH
3alOJTHEHUsI  DJJIEKTPOHHBIX  OpOMTaNe  aToMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnueckass cucremMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUU O
ctpoeHun artoma. CTeneHb OKHUCIEHUSI M BaJeHTHOCTh. lIpeacrtaBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHMUYECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJIsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUS (BOJOpOJHAs CBSI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEUIETOK — aTOMHAs, HOHHAs, METaJUTMYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX PEaKIUi MO pa3IUyHbIM MpU3HAKaM (M0 YUCITY U
COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TemIoBOMY A3ddekty, 1o
U3MEHEHHUIO CTETNeHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYacCTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIEeCTB).

DJIEMEHTbl XMMUYECKOM TEPMOJAMHAMHUKH. ODHEPreTUKA XHUMHUYECKUX
peakiuit. TeruoBoi 3h(PeKT XUMUYECKOW peakiuu. DK30- U IHIAOTCPMHUUYECCKUEC
peaKuny, TEPMOXHMHUYECKHME YypaBHEHUA. 3akoH lecca W €ro CliencTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKUWU. 3aKOH JEHCTBYIOIIUX Macc.
DaKTOphI, BIUAIOIIAE HA CKOPOCTh XMMHUYECKON PEaKIMU. JHEPrusi aKTUBAIWU.
[Tonsitue o katanuze. epmenTtbl. THruOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cMemeHus
XAMHUYECKOTO paBHOBeCHUs. DaKTOphI, BIUSAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHOBecusa. [IporHo3upoBaHue  BO3MOKHOCTHM  MPOTEKAHUS  XUMHYECKUX
MpPEBpAIEHUM B PA3IMUHBIX YCJIOBUSX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.



OKUCIUTETBHO-BOCCTAHOBUTEIIbHBIE peaKIuu. OkucauTensHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENIM WM BOCCTaHOBUTENW. IlepmaHranar kaums
(xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIMii ¢ UCTIOIB30BAHUEM METOIa JIEKTPOHHOTO OalaHca.

DNEeKTpoJIUTHYECKAsT auccouranvsa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopust  SIEKTPOIUTUYECKON  aucconmanuu. PacTBopeHue Kak  (U3HKO-
xuMuueckuil npouecc. IlonsiTre o ruagparax u KpucTamioruaparax. JJIEKTPOJIUTHI
U HEdNEKTponuThl. KaThoHBI, aHMOHBI. MeXaHuU3M AUCCOIMALMA BELIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIa0ble 3JIEKTPOJIUTHI.
CreneHnp aucconyanuy, KOHCTaHTa aucconuanuu. MloHHOe mpou3BeAeHUE BOJBI.
Bopoponueiii  mokaszarens. HMHAUMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHUCJIOT, OCHOBaHUM M COJieH B CBETE€ NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
aucconnanvu. KauecTtBeHHbIE peakiiy Ha NOHBL.

I'mppoims coneii. IoHHBIE ypaBHEHUs THUAPOJIM3a COJEH. XapaKTep Cpenbl B
BOJIHBIX PACTBOpAax COJICH.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKMX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMUYECKUX PEAKIIUIA;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJECHNUE ONBITOB, WUTIOCTPUPYIOMIUX NPU3HAKUA MPOTEKAHUS PEAKLIUNA
MOHHOTO 0OMeHa (00pa3oBaHueE OCaiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MeTWIopaHxka u peHondranenHa) ais
ONpEIEIICHNS XapaKTepa Cpeibl B paCTBOPax KHUCIIOT, OCHOBAHUM U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pelIeHrne HKCHEPUMEHTANbHbIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHbIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAs
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTENbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHUMHUYECKHME CBOMCTBA Ha MpHUMEpPE  XJOpa
(B3auMOJEHCTBUE €  MeTaUlaMH, HEeMeTa/llaMH,  BOJOW,  IIEJI0YaMu).
XmopoBonopoa. CoJiiHas  KHCIOTa, XHMHUYECKHE CBOMCTBA, IOJY4YCHHE,
npuMeHeHue. JlelictBue xjopa M XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuasl HW  HX  HaxoxjaeHue B npupone. llonstne o
KHCIIOPOJCOIEPKAIIUX KUCIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okuciieHusi. CTpoeHue u pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJIOTPOITHbIE MOJIU(DHUKAIMU KHUCIOPOAa U Cepbl. XUMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METAJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoaopoAd, CTpoeHHEe, (UUUYECKUE U
XMMHUYECKHUE CBOMCTBa (KHCIOTHBIE M BOCCTaHOBUTENIbHbIE CBOWCTBA). OKCHABI
Cepbl KAK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHHUCTas KHCIIOTAa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHCIOTHI.
XVMMUYECKUE peaklnu, Jie)Kalllue B OCHOBE MPOMBIIIIEHHOTO CII0co0a MoJIy4eHus
CEepHON KHCHOTHI. [IpencraBieHus 0 XMMUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHod KUCIOTHI U CylibdaTtoB. KauecTBeHHbIE
peakiuu Ha cyabput-, cynbdua- u cyibdar-anuonsl. HaxoxaeHue cepsl u ee
COCNMHEHNN B TMpupoae. XHUMHUYECKOE 3arpsA3HCHHE OKPYXAIOIIEH Cpenbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3/AyXa), CIOCOOBI €ro
IIPEIOTBPAILCHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacpocTpaHeHHe B MpUpoje, (puznueckue U XUMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOJOPOAOM, KHciIopoaoM). KpyrosopoT a3ora B
npupoje. AMMHAK, ero (u3MUECKHe M XHUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWICTBAa BOJIHOIO pacTBOpa), IPUMEHEHHWE U [OJIy4YeHUE B
Ja00paTOpul U MPOMBINUICHHOCTH. HMOH aMMOHMS, JOHOPHO-AKIECNTOPHBIN
MexaHu3M ero obOpaszoBanusg. Coium aMMOHUS, UX (PU3MUECKHE U XUMHUYECKHE
CBOMCTBa (pa3lOXKEHUWE U B3aAMMOJCHCTBHE CO ILEJOYAMH), IPUMEHEHUE.
KauecTBennass peaxuuss Ha woHbl ammoHus. Oxcuabl azora (I, I, I, 1V, V).
A3oTucTas KUcaoTa. A30THAsI KUCIIOTA, €€ MojJdyyeHue, (U3nYecKkue U XuMUYECKUe



CBOMCTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHerupUYECcKue),
IpUMEHEHHE. XUMUYECKHE PEaKIUH, JIekKallhue B OCHOBE IMOIYYCHHs] a30THOMN
KHCIIOTBI B TIPOMBITINIEHHOCTH. HuTpaTel 1 HUTpUTHL. KauecTBEHHBIC peakiuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHUE OKpYKaloleh Ccpeabl
COCJIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3]yXa, IOYBBI H
BOJIOEMOB).

®ocdop, ammorponnbie Mogudukanun ¢Gocopa (Oenblii U KpacHBIN
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aWMOJICUCTBUE C MeTajllaMH,
KHCIIOPOJIOM, TaJIOT€HaMH, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIOTAMH).
Oxcunbr ochopa (Ill, V), dochopnas kucnora, puznueckue M XUMHUECKHUE
cBoiicTBa, monyueHnue. KauectBennas peaxius Ha Qochar-uonsl. [IpeacraBnenus
o rasiorenuaax docdopa (111, V).

[lonsitTue 0  MHUHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUIEKCHBIE yJoOpeHus. XHMHMUYECKOE 3arps3HEHHE OKpYyXarouled cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENICHN OKUCIICHHUSI.

VYrnepoa, amnorponHsie Mogudukauu (rpadur, anmas, ¢yiepeH, rpades,
HAHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMoIeHiCTBHE C METa/llaM{, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). Ilonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriepoja, ux Gu3nueckrue U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA KUBbHIE
OpraHU3Mbl, MMOJTYYEeHUE U MPUMEHEHUE. DKOJIOTHYECKUEe MpoodiieMbl atMochepsl,
cBs3aHHbIe ¢ okcuaoM yriepona (IV). VronpHas kuciota M ee COJU, HUX
dbusznyeckne U XMMHYECKHWE CBOWCTBA, MOJy4YeHHE W npuMeHeHune. KapOoHatsl,
rHIpoKapOOHaTel, WX cBoWcTBAa. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yTaepoaa: YIrJIeBOAOPOasl (METaH, 3TaH, dTHIICH, alleTHJICH), 3TaHOJ, TJIMIIEPHUH,
yKCyCHasi KucioTa. [IpupoaHbie UCTOYHUKHN YTIIEBOAOPOIOB (yroJib, MPUPOTHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKH, UX POJb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe O OMOTOTUYECKU BaXKHBIX OPTraHUYECKUX BEIIECTBaX — JKHUpax, OeyKax,
yIAeBOJaX — M WX pOJM B JKU3HU 4eNoBeka. EIMHCTBO OpraHWYecKHX H
HEOPTaHUYECKUX COCTMHCHUH.

Kpemunii, ero ¢usmyeckne u XHUMHYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJUIaMH, KUCJIOPOJIOM, YTJIEPOJOM, TaJIOreHaMu), MOJyYeHue W MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxkcnna kpemuus (1V), kpemHueBast Kuciuora,
CUJIMKAThI: (DU3UYCCKHE M XUMUYCCKHE CBOWMCTBA, MOJYYCHUE W NPUMCHEHHUE B



OBITY YW NPOMBILIIEHHOCTH. BajkHeWIne CTpOUTENbHBIE MATEpHUAIIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEHEBHOM KU3HHU.

bop. Ocobennoctu crpoenus aroma. OOmue npeacTaBIeHUs 0 PU3NIECKUX
U XMMHUYECKUX CBOMCTBaxX. bopHas kuciora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJICHHUE C 00pa3IaMu MPUPOTHBIX XJIOPHUIOB (TATIOTCHHUIOB);

IPOBEJCHUE ONBITOB, OTPAKAIOUIMX (PU3MUECKHE U XUMHUYECKHE CBOWMCTBA
TaJIOTCHOB U UX COCIMHEHUI;

W3YYEHHUE CBOMCTB COJITHON KHUCIIOTHI;

IIPOBE/ICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHU- U UOAUA-HOHBI U
HAO0JII0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C 00pa3liaMy CEpbI U €€ IPUPOIHBIX COETUHEHMUI;

HaOMOJIeHue  mporecca  OOyrJiMBaHUsT ~— caxapa  MOJ  JIEWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3Y4YEHUE XUMHYECKUX CBOWMCTB pa30aBIEHHON CEPHOM KUCIOTHI;

IIPOBEICHHE KAYECTBEHHBIX peakUuuid Ha CynbPua-, cyab(uT- U Cyiabdat-
MOHBI ¥ HAa0JII0/ICHNE IPU3HAKOB UX IPOTEKAHUS;

O3HaKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHM a3oTa, (Gochopa U HX
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OpEHHI;

NoJIydeHue, coOupaHue, paclo3HaBaHUE WU HU3YYEHUE CBOWCTB aMMMAKa,
W3yYECHHUE CBOMCTB COJIC aMMOHMS;

IIPOBE/ICHHE KAYECTBEHHBIX PEaKUWi HAa MOH aMMOHUsS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUCHHUE MPU3HAKOB UX MPOTEKAHNUS;

W3YUYCHHE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEIBIO,
CBOMCTB (hoCHOPHON KUCIIOTHI U €€ COJIEH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
¢ynnepeHa, ¢ IpoUeccoM aJcopOLMU pPaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

NOJIy4eHHe, COOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTIJIEKHUCIIOTO
rasa;

OpOBEJCHNE KAueCTBEHHBIX peakUMid Ha KapOOHAT- M CHJIMKAT-UOHBI H
W3Y4YEHUE NPU3HAKOB UX IPOTEKAHMUSI;

M3Yy4YEHUE B3aMMHBIX MPEBpPAILIEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHME € oO0pa3laMyd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pEelIeHNEe 3KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHelme HeMeTaibl 1 UX
COEJIMHEHHUSD.

MeTtasjibl M X COeJUHEHUS



OOmme cBoiictBa MeTawioB. OOmas XapakTepUCTUKAa XUMHYECKHX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX TOJIOkKEHUs B [lepuoanueckon cucreme
xumuueckux sneMeHToB J. . MenneneeBa u ctpoenus atomoB. Metamisl A- 1 b-
rpyni. CTpo€HHME NPOCTBIX BEIIECTB — METAUIOB. MeTramuyeckas CBSI3b H
MeTaJuInYecKasi KpucTajuimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, TPaHCLICHTPUPOBAHHASA KyOuueckas,
reKCaroHaJIbHasl TUIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOWCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHYECKUW psAl HANPSKECHUN
MeTauioB. O0IIKMe XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOIyYeHUs
METAJJIOB, METAJLUIYPIHsl. DIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OIUH U3
CIIOCOOOB TOJTydeHHs MeTauioB. [loHATHE O KOPPO3WMH METaIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTajlb, YyTyH, AIOPAJTIOMUHUMU,
Opon3a). [IpuMeHeHre METaIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHAYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHUE B IPUPOJE.
dusnyecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpE HATPUS U Kajus), MOJy4YeHHE.
Okcuapl U TUIPOKCHUIBI HATPHS U Kanusl. [I[puMeHeHre MeI0YHbIX METAIJIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[[lenoyno3emenbpHbIE METaJUIbl MAarHuii M KajlblMii: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B Ipupoae. Pru3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmume coelMHEHUs KadblUMsl U MarHus (OKCHI, THUIPOKCHU]I,
COJIN), CBOWCTBa, MpuMeHeHue. JKeCTKOCTh BOJbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBoport kanbius B IpUpoOE.

AJtoMUHUIN: TIOJ1I0’)keHUE B [leproanueckor cCUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTlOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCHIA W THAPOKCH]IA
amtomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTamioB b-rpynn (moOOYHBIX MOArpym):
nojnoxkeHnue B llepuomnueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOCHHOCTH CTPOSHHUS aTOMOB. SIBJieHUE «IpoBaia» AIEKTPOHA HA
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-31eMEeHTOB, CTCNEHM OKHCICHHS aTOMOB B COCIMHEHHUSAX. 3aBHCHMOCTb
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIOB METAJUIOB OT 3HAUYECHUS
CTEIIEHH OKUCIICHHS 3JIEMEHTa B COCIMHEHUM (HA MPUMEpPE COCAMHEHUN XpOoMa).
IIepBoHayanbHbIE NPEACTABICHUS O KOMIUIEKCHBIX COCUHECHUSIX.



Mens u cepebpo: CTpoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBIX BEIICCTB
(B3aMMOJAEHCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAaX, TUAPOKCUAAX U
coJIsiX, UX mpuMmeHeHuu. [IpeacTaBieHuss 060 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Meu. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{MHK: CTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMUYECKUX CBOMCTB, MpUMEHEHHUE, aM(pOTEPHBIE CBOMCTBA OKCHIA M THIAPOKCHIA.
KauecTBeHHbBIE pEaKIIMy HA KATHOHBI IMHKA.

JKene3o: cTtpoeHne atoma, CTENEHH OKHUCIeHUsA. HaxoxzaeHue B mpupoze.
Pu3nuecKue U XUMUYECKHE CBOMCTBA JKeJie3a, IpUMEHEHUe. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu skeneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M TodyueHue. KauecTBEHHbIE peaklMM Ha KaTHOHBI Jkene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoJCTBO YyryHa U CTalIU.
DKoJIoTUYeCcKHe MPOOIEMBbI, CBI3aHHBIEC C METAJLTYPTHYECKUMHU IMPOU3BOJICTBAMHU.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHWE ¢ oOpa3llaMy METAUIOB W CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHUE METAINYECKON KPUCTAINIMUECKON PEIIETKY;

M3YUYCHHE B3aMMOJICHCTBUS METANIOB C BOJIOM, C pAacTBOpaMHu COJEH H
KHUCJIOT, UCCJIEAOBaHUE MPOIIECCOB AJICKTPOJiM3a pacTBOpoB xyopuaa meau (l1) u
MOJIMJIa KIS, KOPPO3HH METAILJIOB;

U3y4eHUEe OCOOCHHOCTEH B3aMMOJICHCTBUSA OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCHIOB — ¢ okcuaoM yrieposa (1V) u kucnoramu;

U3Yy4YEHHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIHS, )KECTKON BOBL;

M3YUYCHHUE TIPOIIECCOB TMOJYUYECHHUS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOICTB;

M3Yy4YEHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM Ha MOHBI (MarHus,
KaJIbLIMS, aJTIOMUHMS, [IMHKA, JKene3a (2+) u xkenesa (3+), meau (2-+);

HaOJII0JICHUE U ONMCAaHKME OKpalllMBaHUs IUJIAMEHU MOHAMM HATpUs, Kaaus U
KaJIbITUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHUIA
xpoma (I11) u runppokcuaa nuHKa;

pelIeHre SKCIEPUMEHTANbHBIX 33j/1ad 1o Teme «BakHelue mMeTamibl U ux
COEJIMHEHUSD.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEI[ECTBA M MaTepualbl, 00JIacTH WX MPUMEHEHHs. be3onacHoe HCIoIb30BaHUE
BEIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momoImmb mpu XUMHUYECKHUX
0’KOTaxX M OTPaBJICHUSIX.



HoBbie Mmatepuansl v TeXHOJIOTUA. [[pUHINNBI «3€TT€HON XUMUW.

OCHOBBI HKOJIOTUUECKON TPaMOTHOCTH. XHMHUS U 3/I0pOBbE. 3HAUYCHUE
W3Y4aeMbIX XUMHYECKUX JJIEMEHTOB M MX COCAMHCHHH NI (yHKIIMOHUPOBAHHS
opraHusma yenoBeka. [loHsTie o 310poBOM 00pase KU3HU.

XHUMHUECKOE 3arpsi3HEHUE OKPYXkKaIoleh cpejibl. DKOJOTUYECKHUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJA, a30Ta, CEPhI, TKEIBIX MeTaoB. [loHsITHE
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
oOpasliaMi MaTepHualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpPHbBIE MaTepualbl),
ONpENEJICHNE KHUCIOTHOCTA TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
oOpa30BaHUs KUCIIOTHOTO JOX/IS, H3yYCHHUE €T0 BO3ACHCTBHUS HA MaTEPHAITHI.

IloBTOpeHne W 00001IeHHe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Iepuoanueckuit 3akoH U llepuoauueckas cucreMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUNA O CTPOCHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XUMUYECKOUN CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
PELIETKH U BUJIa XUMUYECKOM CBS3H.

Knaccudpukanuss XUMHUECKUX peaKIUid MO pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM MPOTEKAHUS XUMHUYECKHX TMPEBpAIICHUN B
pPa3JIMYHBIX YCJIOBUSIX HAa OCHOBE IMPEJCTABICHUN XUMHUYECKOM KHUHETHKUA H
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseii. Peakunu oxkuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE MNpPEACTaBICHUNA 00
JNEKTPOJUTHYECKONM  JUCCOUMALMUA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkusx.

Mescnpeomemmnuwle céasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHTHS: SBJICHHE (TIPOIleCcC), HAy4YHbIN (PaxT,
TUIIOTEe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3, KilacCudUKalUs, MNEPUOJIUYHOCTb,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepualbl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,



KpUCTAJUTMYECKasl pENIeTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTIBI, KBAHTHI, PAAMOAKTUBHOCTH, ajb(a-, 0eTa- 1 raMMa-u3IydeHue,
ANEKTPUUYECKUN 3apsiJl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIEKTp, pa3yioKeHHe OeI0ro CBETa B CIEKTP.

buonorus: sxocucrema, ouochepa, hotocuntes, mporecchl 0OMeHa BEIIECTB,
MUHEpPAJIbHbIE YIOOPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPO3JIEMEHThI, MUTATEIbHBIC
BEILECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TMOPOJIBI,
M0JIE3HBIE HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI, IJIaHETa 3eMJIS.

TexHomorus: CTpPOUTEIbHBIE  TEXHOJOTHH, CEJILCKOXO3SIICTBEHHBIE
TE€XHOJIOTUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIIIEHHOCTH, HAHOTEXHOJIOTUH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOyYEeHMs] XUMUU B €AUHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpoIleccaM CaMOMNO3HAHWSA, CaMOPa3BUTHUS M COLMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAyYHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMMaHWE 3HAYEHUS XUMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JEeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKU «XHUMUS B
CHUCTEME Hay4YHBIX TNPEACTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTUS TPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAamNpaBJi€HHUs M YPOBHs JajbHEHIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIECHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3[0POBBIA 00pa3 *U3HU, OCO3HAHUE IMOCIEACTBUN U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHUYECKUMHU BEUIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYaLIUAX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(OopMHUpPOBAaHNE LIEHHOCTHOIO OTHOILIEHUS K TPYJOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) 3K0JIOrNYeCcKOro BOCIIUTAHUS

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHHWE TIJI00aIbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed HUX pPEeLIeHUs; CHOCOOHOCTh MPUMEHSATh 3HAHMS, MOJIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PEIICHMS 3a/1ad, CBS3aHHBIX C OKPY’KAIOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JACWCTBUM, IMPUHOCAIIMX BPEH OKPYXKAIIIEH CpeIe;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTHh K YYacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl O00yYarOIIMXCs, OCBOMBIIHMX MPOTrpaMMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TOo3HAaHUs (BEMIECTBO, CBOWCTBO,
DHEpPTUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCThH, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHUE);

OBJIAJICHUE YHHBEPCAJIbHBIMH yYEOHBIMHU IEHCTBHUSIMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMHM,  PETYJISATUBHBIMH),  BaXXHBIMM  JUIS  TIOBBIIICHUS
7(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4deOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHLIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
IIPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATHSIMH); aHAJIU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIUil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, 110 AHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Y4YaeMBIX TMPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOIB3yEMbIC B XMMHUH, TIPEOOPA30BLIBAThH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUN y4eOHBIX 3ajad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHEC BEIIECTBA U XUMUICCKHE PCAKITUU.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M SIBJICHU):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTa
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TTpeAJIaraTh OMUCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCICPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO pe3yjbTaTaM IMPOBEICHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HaydHO-

MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE IMOCOOWS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pa3iuyHble METOJAbl U (QOpPMYIHPOBATH 3alpoChl TPH TOUCKE U O0TOOpe
uHpopMaIuu, HEOOXOIUMOM ISl BBIMOJTHEHUS YYEOHBIX 3a/ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHdopmauu (cxembl, Tpa@uKd, IUarpaMMbl, TaOJUIBl, PUCYHKH U JIpyTue
dbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHBIH SI3bIK B Kaue€CTBE CPEJCTBA PabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a00peBUaTypbl, HOMEHKIATYPY,
UCIIOJI30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEJCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMYHO BBICTyHaTh C TMPE3CHTAIUCH
pEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
bopMyJIMPOBATh CBOM MPE/JIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIONKEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITOJHATH CBOIO YacTh pPabOThI, KOOPAWHHUPOBATh CBOU
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIWX HHTEPECOB W COIJIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-I€6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIOYACT pPa3BUTHUC CaMOOpraHu3alur, CaAMOKOHTPOJIA, CaMOKOPPCKIHWH, B TOM
YHUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpHU pEelIeHUN y4eOHOM min
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 000OIIEHNUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTATBI: COOTHOCUTh CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISATh CAaMOKOHTPOJb JI€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3ydbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJibTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXKIY
co00i, YTO TO3BOJIAET PEAIN30BHIBATh YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYaJIbHBIX
00pa30oBaTeIbHBIX TPACKTOPUA, B TOM YHUCIIE UCIIOJIb3Ysl CETEBOE B3aUMOJCICTBUE
opranu3auud. [lo 3aBepuieHHH pealn3alu NPOrpaMMbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajbHEe OCBOMTH MaTepHall, OBJAJETh PACIIUPEHHBIM
KPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYUHBIX
3HAHWM, yYMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUYecKuX s NpeIMETHON
o0nactTu «XUMHUS»; OCHOBbI HAYYHOTO MBIIUICHUSA;, BHUIbl JESITEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro HUHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCJIOBMSX;
00€ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEHMsS Ha CIEAYIOLIEM YpPOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOyuwaromerocs OyayT chopMupoBaHbl
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pPAaCKpBIBATh CMBICI OCHOBHBIX XUMHYECKHUX TIOHATHUW: aToM, MOJIEKYJIa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [IOJII XHWMHUYECKOrO »JIIEMEHTA B COCIWHEHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIs peakiuii: peakiini COCIUHCHUS, PEaKIIUU Pa3I0KEeHUSI, PEaKIUN
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpalUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJbHBIC PEAKLIUU, METO/I AJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBlieHUsI (hOpMYyJT BEIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIHiL;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 10 (opMysiam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

PacCKpbhIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOHAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEeHUSA B [leproanueckon cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymma)y», «Manbie mepuoab» U «O00JIbIINe
IIEPUOJIBI»;

COOTHOCUTH 0003HAu€HUsA, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas
cucreMa xumuueckux dneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PaCIpeIeTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSA3L TMOJOXKEHUS JyieMeHTa B llepwogudeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBy yYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, O
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpPAMU MOJIEKYJISIPHBIX YPaBHEHMH COOTBETCTBYIOILIUX
XUMHUYECKUX PEaKLINM;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHX;

OOBSCHATh U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAaHUS XUMHUYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa B COCAUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JE€MEHTa Mo (QopMyJie COCTUHEHHs, HaXOIUTh
IpocTeinyto (GopMyTy BEIIeCTBa MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEI[ECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPAaBHEHHUSIM XUMUYECKON PEaKInH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — I W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklnii, eCTeCTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

pacKpblBaTh  CYUIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPaBHEHHS TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBAaTh CBSI3M MEX]y peallbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOocynbl W 00OpyIOBaHMs, a TakXkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHI0 U COOUPAHUIO
ra3oo0pa3HbIX BeIlIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHMYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHU XHUMHYECKOW TIPaAaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPYKAIOIICH Cpe/Ibl.

K xoniy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMupoBaHbI
CIICYIOIe TPEIMETHBIC pe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, JJIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, TEeIIoBOi 3(P(HEeKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aUIOTpomnus, amM(pOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOudeckasi, IpaHEEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOpETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MOHTHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYJT BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKHUCJICHHS XUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro ¢opmy I[lepuogudeckoi
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «A-rpynna» u «b-
IpyIIay, «Majble IEPUOIbD U «OOBIINE EPUOIBI»;



OOBSICHATH CBS3b TOJOKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB IO HJHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJOB) B MpeJeiaax MaJlblX NEPUOJOB U TJIABHBIX MOATPYIII C
YYETOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOUMALINH, 3aKk0oHa ['ecca
U €ro CIJEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM H3MEHEHUS
CKOPOCTM XHMMHUYECKOW PEaKIMW, HANpaBlICHUS CMENIEHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMIHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TerIoBoMy 3(QeKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPXKAAas 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HMOHHBIX  yYpPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIMMA KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYLIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYIIHOCTh MPOLECCOB THPOJM3a COJEd  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a3oT, pocdop,
cepa, XJop, HATPU, Kajduii, MarHui, KaJbl[i, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoxa (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJyYE€HHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIIUe KHUCIOTHl XJIOpa, a30THCTast, OOpHas, YKCyCHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BIIUSTHUC HA KUBBIC OPTraHW3MbI, MPUMECHEHHE B PA3IMYHBIX OTPACIISAX YIKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IyTeM COJEp>KallUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbut-, Ccynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHUYECKOW KUHETUKUA U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO OO0 XHUMHUYECKOTO »DJEeMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTeninyo (popMyily BelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C YYETOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHS TEIUIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmomaTh mpaBwia  Oe3omacHo — paboTel B j1abopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHHUS, a TakKe IMpaBuiia
oOpaiieHus ¢ BEIMIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIVIGKUCIOrNO ra3a) M PpEUICHUIO
OKCIIEPUMEHTAJILHBIX 33Jad 10 TeMaM Kypca, TMPeACTaBIsTh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIM3 U
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMHUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUS (HAOII0JEHUE, U3MEpPEHNE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (PEabHBIA U MBICIICHHBIN);



OpUMEHATH  MpaBwia  Oe3omacHOro  oOpallleHuss C  BEHIECTBAMH,
UCIIONb3YEMBIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusi 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAILEHUS UX BPEAHOIO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JESITEIIbHOCTH, CBA3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJOTUSMHU, KAK OCHOBY
Ul IPO()ECCHOHANBHON OpUEHTAMM M IS OCO3HAHHOIO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YPOBHE CpEIHETrO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, HPUOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
Ne HaumenoBaHue pa3iesioB U diekTpoHHbIE (LM pPOBbHIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMus — BakHas 00J1acThb

11 €CTECTBO3HAHUA U 5 9 Bubnumoteka LLOK

' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837c

yeJIOBeKa

12 BemmecTBa 1 XuMHU4ecKue 19 1 Bubanoteka LLOK

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

Hroro mo pazneny 25

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPTAaHMYECKUX BElIECTB
21 Bosznyx. [Tonsitue o razax. 14 1 Bubanoteka LLOK

' Kucnopoa. Okcubl https://m.edsoo.ru/7f41837¢c
59 Bonopoa. ITonsitue o 5 1 Bubnmoteka LLIOK

' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonsatue 06 12 1 1 Bubnmoteka LLIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 14 1 Bubnnoteka LIOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro o paznueny 46

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU




[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

Bubanoteka LLOK

3.1 14
XUMHUYEeCKUX deMeHToB Jl. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumuueckas CBSI3b.
3.2 OKHUCIUTENBHO- 12 bubnworexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Htoro mo pazneny 26
PesepBHOe Bpemst )
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | Ilpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. BeujecTBo U XMMHYeCKasi peakuus
11 [ToBTOpeHue u yriayOneHue 3HaHU| O 3
' BELIECTBE
OcHOBHBIEC 3aKOHOMEPHOCTH TPOTEKAHUS
1.2 . 14 1 1
XUMHUYECKHUX peaKIuil
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 14 1 5
' XUMHYECKHE PEaKIiU B PaCTBOPax
Hroro no paszneny 36
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
51 OO61mas xapakTepuUCTUKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTEepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 12 1
COCIIMHEHUS
OO11ast XapaKTEepUCTHKA XUMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2

KPEMHHI, UX COeTMHEHMs. bop




Hroro no pazaeny

43

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Bakneiiine MeTauibl 1 UX COSIUHEHUS 22 2
Htoro mo pazneny 32
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Wroro no pazneny )
Pa3znea 5. O0001menne 3HAHUH
51 [ToBTOpeHue u 0000IIEHNE 3HAHUMA 10 5
' OCHOBHBIX Pa3/IesioB KypcoB 8—9 KiaccoB
Hroro mo pazneny 10
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTn4yeckue
padoThI

JlaTa
U3y4eHus:

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer xumuu. Ponap XuMuu B 5KU3HU
geJI0BEKa

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHA XUMUMU. XUMUS B CUCTEME HayK

Tena u BemecTBa. Pusnyeckrue U XUMHYECKHUE
CBOMCTBa BemecTB Gu3ndeckue u
XHUMHUYCCKUC SABJIICHUA

[TpakTrueckas padora Ne 1 o teme "IIpaBuna
paloThl B 1a00paTOpUX U MPUEMBI OOpaIleHUsS
¢ 1abopaTopHbIM 000py10BaHHEM"

YucTele BemecTBa U CMECH CnocoObl
pasacCIICHUA cMmeceit

[IpakTuueckas padbora Ne 2 o teme
"Paznenenue cmeceit (Ha mpuMepe OUYNCTKH
MoBapeHHoit conn)"

ATOMBI U MOJIEKYJIBI XMMUYECKHUE DIIEMEHTHI
[IpocTeie u cnoxHbIe BeniecTBa BemecTra
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

3aKOH MOCTOSIHCTBA COCTABa BEIIECTB
Xumuaeckas hopmyIa.




OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

9 BrrunciieHuss OTHOCUTEIBHON MOJICKYJISIPHOM
Macchl BEUIECTB, MOJIIPHOM MacChl, MACChl
BELIECTB U KOJIMYECTBA BELIECTBA
MaccoBas 1011 XUMHAYECKOTO 3JIEMEHTA B

10 COEIMHEHUH Bpruncienns MaccoBoi 101
XHUMHUYECKOT0 3JIeMeHTa 1o ¢hopMmyiie
COEIUHEHUS

11 Haxoxnaenue npocrteiimeit opMyibt
BEILIECTBA [10 MACCOBBIM JOJISIM 3JIEMEHTOB

12 Konnuectso Bemectsa. Moib

13 B3aumocBs3b KoMyecTBa, Macchl U Yucia
CTPYKTYPHBIX €TUHUI] BEIIECTBA

14 MousipHas Mmacca
3akoH ABorajipo. MomnsipHblif 00bEM ra3os

15 Boruncnenus o0pEMa, KOIMUECTBa BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBa, 00BbEMY

16 OTpaboTKa ymeHuit

17 XUMUYECKUE SBJICHUSA. XUMUYECKas PeaKius
U €€ NPU3HAKU
3aKOH COXpaHEeHHs MacChl BeleCTB ATOMHO-

18 MoJIeKyJIsipHast Teopust. JKU3Hb U
nestenbHoCcTh M. B. JlIomoHOCOBA

19 XHUMHUYECKNE YPAaBHEHUS

20 Tunbel XUMUYECKUX PEaKLIUMA




PacuéTel Mo XMMHYECKUM YpPaBHCHUAM

21 KOJIMYECTBA U MACCHI HCXOIHBIX BELIECTB UIIU
IIPOLYKTOB peaKLuu
Brpluncnenus 1o ypaBHEHHUSIM XUMHYECKOU

99 peaKLuu: KOJIMYECTBA BEIECTBA, MACChI 110
U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
peareHToB WM IPOAYKTOB PEAKIIUH
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU

93 peaKLuu: KOJIMYECTBA BEIIECTBA, MACChI 10
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
peareHTOB WU IPOAYKTOB PEAKIINH

24 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH

o5 KonTponbnas padora Ne 1 o reme "Bemecrsa
1 XUMHUYECKUE peakiun"”

26 Bo3nyx — cmecs razos. [lonarue o razax.
OTtHOcuTENbHAS MIIOTHOCTH Ira30B

27 Brruncnenus OTHOCUTENbHOU MIJIOTHOCTH
ra3oB
Omnpenenenre OTHOCUTENBLHON MOJIEKYJISIPHON

28 Macchl ra3000pa3HOTo BEIIeCTBa M0
M3BECTHON OTHOCHUTEIBHOMN IIOTHOCTHU

29 OObEMHBIE OTHOILLIEHUS Ta30B MPH
XUMHUYECKHUX PEaKIHIAX

30 Boruncnenus 005EMOB ra3oB 0 ypaBHEHUIO
XUMHYECKON peaKiuu

31 Kucnopos — 351eMEHT 1 IPOCTOE BELLIECTBO

32 Oxcupl




33

CriocoOslI MosTy4eHus KUCI0po/ia B
1ab0opaTopuu U MPOMBIIIIIEHHOCTH

34

[Tpaktuyeckas padora Ne 3 o Teme
"[Tory4ueHue u coOUpanue KUCIopoa,
HU3y4YEHUE €ro CBOMUCTB"

35

Kpyrosopot kuciopoaa B npupoae O30H —
AIUIOTPOIHAS MOTUPHUKAIHAS KUCIOPOAA

36

TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
TEPMOXUMHUYCCKHE YPABHCHUS, DK30- U
SHAOTEPMHUYECKUE PECAKIIHH

37

TomnuBo. Mcnonk3oBanue yriis 1 MeTaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHUE BO3/yXa.

38

Beruncienus o ypaBHEHUSM XUMUYECKON
peaKIMu: KOJIMYEeCTBa BeIeCTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMYECTBY BEILIECTBa,
00BEMY, Macce peareHToOB WIH MPOTYyKTOB
peakuuu

39

KonTtponsHas padota Ne 2 o teme "Bo3nyx.
Kucnopon. Oxcngpr”

40

BO,I[OpOI[ — DJICMCHT U IIPOCTOC BCUICCTBO
Hcnons3oBaHue BOAOPOJa B KaUCCTBEC
TOIIJIMBa

41

CriocoOblI rmoryueHust BOI0poia B
71a00paTOPUU U IPOMBIIIEHHOCTH

42

[IpakTuueckas pabora Ne 4 o Teme
"l[onyuenue u cobupanue BOIOpoa,
U3Yy4EHHE €ro CBOMCTB"

43

TToustue o kucinorax u coiax. CocTtaB KUCIOT




U coJiel

44

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
rasa o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA MU 00bEMY

45

Brpruncnenus 1o ypaBHEHHUSIM XUMHYECKOU
pEaKIMK: KOJINYECTBA BEILECTBA, 00bEMA,
MAacchl 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOTYKTOB
peakuuu

46

®dusnyeckue cBorcTBa BoAbl. Boga B npupozae

47

XHMUMHYECKHE CBOMCTBA BOJIBI

48

CocTraB OCHOBaHHUH

49

PactBopel. PacTBOpHMOCTE BelecTB B BOJIE
HaceplmienHble 1 HEHACHIICHHBIE,
KOHLEHTPHUPOBAHHbIE U pa30aBICHHbIE
pacTBOpLI

50

CriocoObl BbIpayKE€HUS! KOHLIEHTPALlUU
PacTBOPOB: MAacCOBasi OISl PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHIICHTPALIUs

51

[IpakTuueckas padbora Ne 5 o Teme
"IIpuroroBiieHrE paCTBOPOB C OMPEACITIEHHON
MAacCOBOM J0JIel paCTBOPEHHOTO
BeniecTBa.lI[purorosienne pacTBOpoB ¢
ONpeeIEHHON MOJISIPHONM KOHLICHTPALIUEH
pacTBOpEHHOrO BeniecTa"

52

BrranciaeHus ¢ HCIIOJIB30BaHUEM TTOHSATHS
«MaccoBadA OOJI BEIICCTBA B paCTBOPCH»

53

Ponb pacTBOpOB B IPUPOAE U KUIHU




yenoBeka. KpyroBopoT BojbI B Ipupoe

3arpsi3HeHue npupoJHbIX BoJ. OxpaHa u

>4 OYMCTKA MIPUPOHBIX BOJI. 1
Bbruucnenus ¢ ucnosabp3oBaHueM rpaukoB

55 pPacTBOPUMOCTH Il pacu€TOB paCTBOPUMOCTH 1
BEIIECTB

56 Bbruucnienus ¢ ucnoib30BaHUEM MOHATUSA 1
«MaccoBas JIOJIS BEIIECTBA B PACTBOPE»

57 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1

58 Oxcunpl: cocTaB, KITacCupUKaIs, 1
TPUBHAJIHHBIC HA3BAHUS

59 [TonydyeHue 1 XMuMHYECKHUE CBOMCTBA OKCUIOB 1

60 Ou3nyeckue U XUMHUYECKHE CBOMCTBA KUCIIOT 1

61 [Tosrydenue kuciaor 1

62 Knaccudukanus ocHoBaHU# 1

63 [I1&noun, ux cBOIMCTBA U CIIOCOOBI MOITY4YEHUS 1

64 HepacTBoprMbIe OCHOBaHUS, UX CBOMCTBA U 1
CIOCOOBI NOTYYEHHUS
[TonsiTre 06 aM(OTEPHBIX THIPOKCHUIAX:

65 XUMHUYECKHE CBOKCTBA U MOIYUYEHUE. 1
[IpuMeHeHne Ba)XKHENIINX OCHOBAHUI

66 Conu: cocras, kiaccupuKaiys, TPUBUAIbHbIE 1
Ha3BaHUS

67 dusznuecKue U XMMHUYECKHUEe CBOICTBA COJIEH. 1
ITonyuyenue conen

68 I'eneTnueckas CBsI3b MEXKAY KiI1accaMH 1

HEOPraHUYECKUX COCIMHEHUN




Brrancaenus mo YPaBHCHUAM XHUMHYECKOM
pCaKuu: KOJINYECTBA BCIICCTBA, O6’BéMa,

69 MAaccChl [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WK MPOJYKTOB
peakiumn
Boruncnenus Mmaccbl NpoayKTa peakiuu 1mno
M3BECTHOM Macce OJIHOTO M3 UCXOAHBIX

70 BEIIECTB, B3ATOTO B BHJIE PACTBOPA,
CoJIepKallero ONpeaeIEHHYI0 MaCCOBYIO
JTOJIF0 paCTBOPEHHOIO BELIECTBA
KontponbHas padota Ne 4 o teme

71 "OCHOBHBIE KJIACChI HEOPraHUYECKUX
coeqrHeHnn"

[TepBbie MOMBITKY KIAaCCHPUKAITUT

79 XUMUYECKUX 31eMeHTOB [loHATHEe 0 rpynmnax
CXOJIHBIX 3JIEMEHTOB DJIEMEHThI, KOTOPBIE
00pa3ytoT aMm(poTepHbIE OKCU

73 [lepuonnueckuii 3akoH. OTKpBITHE
[lepuoanueckoro 3akoHa [lepuoas! U rpynibl

74 OCHOBHBIE CBEICHUSI O CTPOEHUH aTOMOB

75 CocraB aTOMHBIX s11ep

76 N3oTormbl Kak pa3sHOBUAHOCTH aTOMOB
XUMHUYECKOTO I€MEHTA

77 ONEKTPOHBI

78 DneKTpoHHast OpOUTAITh

79 DHepreTU4YeCcKue ypoBHU U MOAYPOBHU aTOMa;

S-, p-, d-opOuranu




80

DJEeKTPOHHBIC KOH(PHUTYpAIUU U AJICKTPOHHO-
rpadudeckue GopMyJibl aTOMOB

81

CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX IEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena

82

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB
XUMHUYECKUX 3JIEMEHTOB, METAITINYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 TPyMNIaM U
nepuojam

83

3MeHeHne CBOVICTB COEAMHEHUN XUMUUECKUX
3JIEMEHTOB B IIEPUOJAX U TPYyIIIax

84

XapakTepucTuKa XUMHYECKOT0 2JIEMEHTA 10
ero nojoxenuto B [lepuoanueckoil cucreme
J.. MenneneeBa

85

3nauenue [lepuoauyeckoro 3akoHa u
[Teproanueckoit CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JIJISl pPa3BUTHUS HAYKU U TPAKTHKU

86

9J'IeKTpOOTpI/II_[aTeJ'IBHOCTL XHUMHUYCCKUX
sneMmeHToB KoBajieHTHAs IoJisipHas CBA3b
KoBanenTHas HEIOJIsIpHasA CBA3b

87

Honnag cBa3b

88

DNEeKTPOHHBIE U CTPYKTYpHBIE (hOPMYIIBI
BEIIECTB

90

Kpucranmmaeckue u amopdHbie BemecTsa
THunbl KPUCTATTUIECKUX PEIIETOK U UX
XapaKTEPUCTUKU THUTIBI KPUCTALTHYECKUAX
PEMIETOK U X XapaKTEPUCTUKH

91

CreneHb OKUCIICHUSA




92 OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH 1
93 XUMHAYECKUE IIEMEHTHI — OKUCIIUTEH U 1
BOCCTaHOBUTEIH
CocraBiieHue ypaBHEHUN OKHCITUTEIIBHO-
94 BOCCTAHOBUTEIBHBIX PEAKIIUH, METO 1
ANIEKTPOHHOTO OaslaHca
Boruncnenus o ypaBHEHUSIM XUMHUYECKOMN
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
95 MAacCChI 110 H3BECTHOMY KOJIMYECTBY BEIIECCTBA, 1
00BEMY, Macce peareHTOB WIH MPOTYKTOB
peakuuu
96 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 1
97 KonTponbnas padota Ne 5 o reme "CtpoeHue 1
aToma. XMMH4YeCKas CBSI3b"
98 PesepBHEII ypok 1
99 PesepBHEI ypok 1
100 PesepBHbIi1 ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoxka Kontpoasbnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsl
1 CrpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aM1OTHEHUS
2 AJICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1
MIEPUOJIOB
3 Oco0eHHOCTH 3aMOHEHUS AIEKTPOHHBIX 1
opbuTaneit aToMoB OOJIBLINX MEPHOIOB
CreneHb OKHUCIIEHUS U BaJIEHTHOCTb 1
Bunasl xumMuueckoil cBs3u 1
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBsA3H. MEeXMOJIEKyIIIpHBIE
B3aUMOJIEVCTBHUS
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPHCTAIITNUYECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THUIA
8 KPUCTAJNINYECKON PEIIETKN U BUAA 1
XUMHYECKOH CBSI3U
9 Krnaccudukanus XuMHUECKUX peakIuii 1o 1
Pa3IMYHBIM NpPU3HAKAM
10 DHepreTuka XUMUYECKUX PEAKITAN. 1




TennoBoi 3 PeKT XMMUIECKON peaKIuu

11

3akoH ['ecca 1 ero ciaeacTBusa

12

BerduciieHus o TepMOXHUMHYECKOMY
YPaBHEHHUIO PEaKIMU: TEIIOBOTrO A dekra
XUMHYECKOUI PCaKknu 1Mo KOJINYCCTBY
BEIIIECTBA, MACCE UM 00BEMY
POpPEarupoBaBIIEro WK
00pa30BaBIIETOCS BEIIECTBA

13

[TonsiTHE O CKOPOCTH XMMHYECKOU
peaKiyy. 3aKOH JCHCTBYIOIINX MaccC

14

Oneprust aktuBanuu. [lonsaTue o karanuse.
®epmeHThl. UTHTHOUTOPBI.

15

CDaKTOpr, BJIMAIOIIHUEC HAa CKOPOCTb
XUMHYECKOU pcaKknun

16

[ToHsITHE O XMMUYECKOM PAaBHOBECHH,
npuHiun Jle larense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[IporHo3upoBanue BO3MOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPALLECHUN B
Pa3IMYHBIX YCIOBUIX

18

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuuu

19

BaxxHbie OKUCIIUTENN U BOCCTAHOBHUTEIH.
[Tepmanranat kanus

20

CBoiicTBa NPOCTHIX BEIIECTB — METAJIJIOB
¥ HEMETAIIOB, KUCJIOT U COIEH — B CBETE
MPEACTABICHUN 00 OKUCIUTENHHO-




BOCCTAHOBUTCIIbHBIX PCAKIUAX

[Tpaktuyeckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe

21 «OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE
peaxumn»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUI»

93 PacTBOpeHune kak GU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEANIEKTPOJIUTHI

25 Teopust 31EKTPOIUTUUECKON JUCCOLUALIUTH

26 HNonHoe nponsBeneHue BObI.
Bonopoansiit nokasarenb

97 DNEeKTPOIUTHYECKAsT AUCCOLUALIS KUCIIOT,
OCHOBAaHMUH U COJIeH

28 Peaxiiun noHHoro ooMeHa
CBolicTBa KMCJIOT, OCHOBAHHI U COJIEH B

29 CBeTe IpeCTaBIeHU 00
JIEKTPOJIUTUYECKOHN TUCCOIMALNU

30 KadecTBeHHBIE peakiiuy Ha MOHBI
[IpakTnueckas padbora Ne 2. Pemenue

31 9KCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«ONEKTPONIUTUYECKAs! TUCCOLIMALINSDY

32 I'mnponus conent

33 VoHHbIe ypaBHEHUS THAPOIIN3A COIeH

34 [TpakTrueckas padota Ne 3. Permenue




AKCIICPUMEHTAIIbHBIX 337124 110 TEME
«'uaponus conen»

BBI‘-II/ICJICHI/ISI MaCChI HpOI[yKTa peaKL{I/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
CoJIepKalllero OnpeaeIEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme

36 "DeKTpoauTHYECKas TUCCOLUAITUS.
XHWMHYECKHUE PEaKIIUU B pacTBOpax"

37 OO6m1ast xapakTepucTUKa HEMETAILIIOB

38 OOm1ast XxapaKTepUCTHKA raJIOTEHOB

39 XHUMH4YeCKHEe CBOMCTBA raJIOr€HOB.
XHUMHUYECKHE CBOKCTBA XJIOpa

40 Xnoposogopos. ColisiHast KHCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "[losyyeHne consiHOM KUCIIOTHI, U3yUeHUe
eé cBoucTB"

42 [ToHsITHE O KUCIOPOACOIEPHKALIUX
KHCJIOTaX XJIOpa U UX COJISIX
Briuucnenust no ypaBHEHUSIM XUMUYECKHUX

43 peakiuii, eciii OJIMH UX PEareHTOB JaH B
N30BITKE

44 Baxuerime coeMHEHU XIJI0pa U UX
HaxO0JIEHUE B MIPUPOJIE

45 OO6mras xapakTepucTrka 3J1eMeHTOB VIA-

TPYIIIbI




CTpOGHI/IC M CBOICTBaA IIPOCTOI'0 BEIICCTBA

46
cepbl. AJUTOTPOITHBIE MOIU(DUKAIIUH CEPbI

47 CepoBonopo, ctpoeHne, (pU3HIECKue U
XUMHYECKHUE CBOMCTBA

48 Oxcubl cepbl

49 CepHucras KUCIOTa U €€ COJIH.

50 CepHas KUCIIOTa B €€ COJTU

51 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHCIIOTHI
Haxosxnenue cepsl U €€ COSTUHCHUN B

52 npHUpoJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY>KalOIIEH Cpelibl COETUHEHUSIMU CEPbI
Bprauciienus: Macchl IpOIyKTa PEaKkIiy Mo

53 W3BECTHOM MaccoBoM (00BEMHOI) 0TS
(%) ero BbIXO/a OT TEOPETUUCCKU
BO3MOYKHOTO
Brruncnenus maccoBoii (00bEMHOI) q0TH

54 (%) BBIXOJa MPOYKTA PEAKLIUH T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTa PEaKIIUN

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYIIIBI

56 A30T, pacripocTpaHeHHe B IPUPOJIE,
(bu3nuecKre U XUMHUYIECKHEe CBOHCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE

CBOWCTBA

58

CoJyi aMMOHUS




[IpakTrueckas padota Ne 5 o reme

59 "[Tonyuenre aMMuaKka, H3y4eHHE €T0
CBOMCTB"

60 Oxcuet azota (I, 11, 11, 1V, V)

61 A3otucras Kuciora. A30THas KMCII0Ta

62 [IpoMblIeHHOE TTOTyYeHUE a30THOU
KHCIIOTHI
Hutpatsl u HUTpUTHL. XUMHYECKOE

63 3arpsi3HEHUE OKPY KaIoIIel cpebl
COCIMHEHUSIMH a30Ta

64 docdop, amnoTponHbIe MOAU(PHUKAIINN
dbocdopa

65 Oxcunst pocdopa (I, V) u bochopras
KHCJIOTa
[ToHATHE O MUHEPATBHBIX yIOOPEHUSX.

66 3arps3HEHNE PUPOTHBIX BOAOEMOB
COEIMHEHUSIMU a30Ta U Gocdopa

67 VYraepon, ero aloTpONHbIE MOAU(DUKALIUT
Y CBOWCTBA
Oxcupl yraeposa, ux pusnueckue u

68 XMUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE
poOJIEMBI, CBSI3aHHBIE C OKCUIOM
yraepona (1V)
[TpakTryeckue pabotsl Ne 6 o Teme

69 "TTonmyuyenue okcuaa yraepona (1V) u

M3y4Y€HHUe ero CBOMcTB"

70

YroapHasg KACIIOTa U €€ COIU




71

HepBOHa‘laJIBHBIG IIOHATHS 00
OpraHN4Y€CKUX BEIIECCTBaX KakK O
COCAUHCHUAX yTiI€poaa

72

IIpupoiHbIE UICTOYHUKH YIJIEBOJOPOJAOB U
UX POJb B OBITY U POMBIIUIEHHOCTH

73

[ToHsITHE O OMOIIOTHYUECKU BasKHBIX
OpPraHUYECKUX BEIIECTBAX — KHpPaXx,
Oenkax M yriieBoaax

74

Kpemnunid, ero ¢puzndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxkcua kpemnus (1V), kpemHueBas
KHCIIOTA, CHIIUKATHI

76

bop. bopHas kucnora

77

[IpakTuueckas pabora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxkneinine HemMeTalIbl U UX
COCIMHEHMUS

78

Brruucnenust maccel (00bEMa; H.Y.)
MIPOIYKTa peaklMy 110 JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIepKaLIEero ONpeAeIEHHYI0 MaCCOBYIO
JIOJIKO TIpUMeECEN

79

Kontponsnas padora Ne 3 o teme
«BaxHeln1me HeMeTalJIbl U UX
COCITUHCHUI.

80

OO6m1ast xapaKTepUCTUKA XUMUUECKHIX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUHU HUX
nonoxxenus B [ICXD JI.1. Menaeneena




81

Mertamnbel A- u b-rpynn

Mertannnueckast CBs3b M METAJUINYECKas
KpUCTaJUIN4eCcKask peleéTka. 3aBUCUMOCTb

82 (U3HUECKUX CBOWCTB METAJJIOB OT
CTPOCHHUS KPUCTAILJIOB

83 OO0111e XUMHYECKHE CBONCTBA METAJIIIOB

84 O61ue cnocoObl MOTYyYEHUS! METAIUIOB,
Metauryprusi. CriiaBsl
DIEKTPOJIM3 PACIUIABOB M PACTBOPOB COJICH

85 KaK OJIUH U3 CIIOCOO0B MOTyUYEHUS
METAJIJI0B

86 Boruncnenus mo ypaBHEHUSIM 3JIEKTPOIU3a
pacIuiaBoB U pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIOB
Brruncaenus cocraBa cMeceit ¢

88 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
YpaBHEHUI

89 PaznuuHbIe TUITBI BEIYUCICHUH 110
YPaBHCHHUSIM XUMHUYECKHUX PEaAKIIHMA

90 Mertannsl A-rpyni. [{enoyHsie MeTamIbl

01 Haxoxnenue B mpupone. CBoiicTBa
[IETOYHBIX METAJIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kalust

93 [IemouHoO3eMeNbHEIC METAJLIbI

94 Baxxueitmme coeTUHECHHS KaJIbITHS,
CBOWCTBA, MPUMEHEHUE

95 JKECTKOCTh BOIBI U CIIOCOOEI €€




yCTpaHeHus

[IpakTuyeckas pabora Ne 8 o Teme

96 "XEcTKoCcTh BOABI U METOBI €8
ycTpaHeHHs"
97 AFOMUHUA

AMdoTepHbIE CBOWCTBA OKCHIA U

%8 THJIPOKCHUIa AITFOMUHUS

99 OO1m1ast xapaKTepUCTHKa METAIUIOB b-
rpynn (MoOOYHBIX MOATPYIII)

100 [TepBoHaYaIbHBIC PEACTABICHUS O
KOMIUICKCHBIX COSIMHCHHSIX

101 Menp u cepedpo

102 [IpencraBnenus 06 aMMHUAYHBIX

KOMIIJICKCax cepe6pa n MCIU

103 Hunak

AMpoTepHbIe CBOMCTBA OKCHIA U

104
THJIPOKCH/IA ITUHKA

105 XKeneso

106 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u
xenesa (1)

107 UyryH u cTainb — CIUIaBbI JKene3a
[IpakTnueckas padbora Ne 9. Pemenue

108 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
«BaxxHenmme MEeTaJlJTbl U UX COCTMHEHUS
Brruncnenus coctaBa cmecei ¢

109 WCTIOJIH30BAaHUEM PEIICHHS CUCTEM

YpaBHEHUU




110

PaznnyHble TUIIBI BEIYUCIEHUHN I10
YpaBHEHHUSM XUMHUYECKUX PEaKIIUMA

111

Kontponsnas padora Ne 4 o teme
«Baxxuen1me MeTalIbl U UX COSTUHEHUS

112

BbesomnacHoe ncnoib30BaHUE BEILIECTB U
XMUMHAYECKHUX PeaKiuil B ObITY

113

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3€TEHON XUMUM

114

Xumus 1 300POBLEC

115

XUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH
cpensl. [ToHsITHE O IPEACITEHO TOTYCTUMOM
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTHYECKHUE TIPOOIEMBI, CBA3aHHBIC C
COCIMHEHUSIMU yTIEPO/ia, a30Ta, CEePHI,
TSOKENBIX MeTaITOB.Poib Xumum B
PEIIeHNH YKOJIOTUYECKUX MPOOIeM

117

[Tepuonnueckuii 3akoH u [leprnoanueckas
cHUCTEMa XUMHYECKHUX DJIEMEHTOB B CBETE
TEOpPUH CTPOEHHS aTOMa

118

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECCKUX DJICMCHTOB U UX COG)II/IHGHI/Iﬁ
B [IEPUOJIAX U IpyINIax

119

CtpoeHue BemiecTBa B TBEPIAOM, KUIKOM U
ra3000pa3HOM COCTOSTHUU. Buib
XUMHYECKOMN CBS3U

120

Knaccuukanus XuMU4ecKux peakiui mo
Pa3IMYHbBIM MPU3HAKAM




HpOFHO3I/Ip0BaHI/Ie BO3MOXHOCTH
MMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B

121 Pa3IMYHBIX YCIOBHIX Ha OCHOBE 1
IIPEJCTaBICHUNA XUMUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

122 XUMHUYECKUE PEaKIMU B PaCTBOPAX. 1
I'maponus coneit
CBolicTBa KMCJIOT, OCHOBAHHI U COJIEH B

123 CBETE IPEICTaBICHUI 00 1
JIEKTPOIUTUYECKOH TUCCOLAaLuU

124 OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC 1
peakiuu. DIEKTPOIIU3.

[IpakTnueckas padora Ne 10. Pemenue

125 JKCIIEPUMEHTAIBHBIX 337a4 110 TEME 1
«XUMUYECKHE PEAKIINI
[IpakTnueckas padora Ne 11. Pemenue

126 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe 1
«MeTauibl, HEMETaJUThl U KX COSTUHEHHSDY

127 PesepBHbIi1 ypok 1

128 PesepBHbIi1 ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIi1 ypok 1

132 PesepBHbIil ypok 1

133 PesepBHbIi1 ypok 1

134 PesepBHbIil ypok 1

135 PesepBHBIi ypok 1




136

Pe3epBHbIil ypok

OBIIEE KOJIMYECTBO YACOB 110

I[TPOTPAMME

136

11







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






