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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XUMHHM OCHOBHOTO o00miero oOpa3oBaHus (yriayOJa€HHBIH YpPOBEHB)
COCTaBJICHA HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTeIbHOM
mporpamMmMbl  OCHOBHOTO o0Omiero oOpasoBanusi, npeacraBieHHbix B @I'OC OO0, c yderom
denepanbpHO paboueit mporpaMMbl BOCTIUTAHHUS.

Pabouast mporpamMmma yueO6HOT0 Kypca «Xumus» pazpadorana Ha nepuos a0 2025roza.

Hacrosimas paboyast mporpamma c(hopMupoBaHa Ha OCHOBAHUH CIIEIYIOIIUX JOKYMEHTOB:

OcHOBHOIT 00pa3oBaTEIbHOM MPOrpaMMbl CpenHero oomiero obpaszoBanus MAOY
rumHazuu Ne 40 um. 1O. A. lNarapuna;

— ITonoxenus o pabounx mporpammax B MAOY rumnazuu Ne 40 um. FO. A. I'arapuna;

— IIporpamm YMK: O.C.I'abpuensina. Xumus 8-9 xnacc, H.M.Ky3nenosoit. Xumus §-9
KJ1acc.

[Tporpamma no xumuu pazpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIY YUYUTEIIO
B CO3/IaHUU paboyel mporpaMmel 1o yueOHOMY Kypcy Xumus-9 kiacc yriayoieHue.

[IporpaMmma mo xumuM Ja€T MpEACTaBIEHUE O IEeNAX, OoO0med cTpaTteruu OOydeHus,
BOCIIUTAHUS W PAa3BUTHS OOYYalOIIMXCS CpPEACTBAMH Y4YEOHOro mpeaMmeTa, OmperesserT
00s3aTeNbHOE MIPEIMETHOE COJEPKAHUE, €r0 CTPYKTYpY IO pa3zesaM U TeMaM, paclpeieicHue
0 KJaccaM, pEKOMEHJYEMYyK IIOCJEI0BaTENIbHOCTh HM3YUYEHUS XHUMHM C  YYETOM
MEXIMPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€l, JIOTUKH Y4eOHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEH o0yvarommxcs. B mporpamMmme mo XMMHH YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMeTa B peaiu3alidu TPeOOBaHHWA K TUIAHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM |
NpPEeIMETHBIM pe3ylbTaTaM oOOydeHUuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-
MIO3HABATEJBHOM JIESITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO y4EOHOTO COJIepKaHMSL.

W3ydyeHne XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPUEHTHUPOBAHO Ha
OOLIEKYIbTYpHYIO  MOJATOTOBKY, HEOOXOAMMYI i1  BBIpAaOOTKM  MHMPOBO33PEHUECKUX
OPUEHTHUPOB, PAa3BUTHSI HMHTEUIEKTYaJIbHBIX CIHOCOOHOCTEH M HMHTEpEcOB OOydaroluxcs, Ha
IpoIoJDKeHHE 00yUYeHHs Ha YpOBHE CpeHero oouiero oopa3oBaHusl.

3HaHHE XUMUU CIIY’)KUT OCHOBOH A1 (popMHUpOBaHUS MUPOBO33pEHUsT 00y4aloerocs, ero
MPEICTABJICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMUEH
MIPEICTABJICHHS O MIPEBPAIICHUSX YHEPTUU U BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TI100aTbHBIX

npoOjJeM  YCTOWYMBOTO  Pa3BUTHS ~ YEJIOBEYECTBA —  CBHIPHEBOH,  DHEPIrEeTHUYCCKOM,
NPOJIOBOJILCTBEHHOW — TpoOJieM, MpoOJieMbl  JKOJIOTUYECKOH  0€30MacHOCTH,  MpodyieM
3PaBOOXPAHCHUSI.

HN3yyenue xumMum:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH sl camMopa3BUTHS U (opMUpOBaHUS
KYJBTYPBI JINYHOCTH 00yUarOMIUXCsl, X 001Iel 1 PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroIixcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JesTeThbHOCTH, OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk H B
npodecCuoHaIbHOMN eI TeTbHOCTH;

3HAaKOMHT CO CHEeNU(PHUKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBHI IIPE/ICTABICHUH O
€IMHCTBE TPUPOBI U YeJOBEKa, SBISIETCS KIFOYEBBIM ITAIlOM B (POPMHUPOBAHHH €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH 00YyJaroIUXCs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MpPUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOEe OOpa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHS B OOyYEHHMH XMMHU 00ECHEeuMBaIOTCS CHenU(UKON conepKaHus
IpeaMeTa, KOTOPBIN SIBISETCS MEAArorHuecKd aJalTHPOBAHHBIM OTPAXXEHHUEM ONPEICICHHOTO
JTana pa3BUTUS XUMUH.



Yray6néHHbI Kypc XMMHHA OCHOBHOTO OOIIEro 00pa3oBaHMsl OPHEHTUPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMbI NE€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHH,
OCHOBOIIOJIATAIOIIMX MpPEJCTaBICHUH O0OLEe XHMMUM U OTICNIBHBIX 3HAUMMBIX IOHATUH
OPraHU4eCKOM XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepikaHuE CKIIAIbIBAETCS U3 CHCTEMbl MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIECTBE M CUCTEMbI IMOHATHH O XMUMHYecKOoM peakuuu. OOe 3TH CHUCTEMbI
OpraHU30BaHbl 1O MPUHIUITY IOCIEI0BATENBHOIO Pa3BUTUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEJICTAaBICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOH TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

ITepunonnueckoro 3akoHa /.M. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUYEHHSI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

NpEeCTaBICHUN 00 JEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKON KHUHETHKE U TEPMOANHAMUKE.

B ocHOBy TeopeTMueckux 3HAHUH IOJIOXKEHBl AMIMPHUYECKU IOJIyYeHHbIE (DAKTHI.
Teopernueckre 3HaHMSI Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JpPYroMy H
o0ecnieunBarOT 00y4aIOLUMCS BO3MOXKHOCTh OOBSICHATH M IPOrHO3UPOBATh CBOMCTBA, CTPOEHUE
U 00J1aCTH IPAKTUYECKOI0 IPUMEHEHUS U3y4aeMbIX BEILECTB.

OcBoeHue cozepkaHus IPOrpaMMBbl [0 XUMHUH IIPOUCXOAUT C MCIIOJIb30BAaHUEM 3HAHUH U3
paHee M3y4YEHHBIX YYE€OHBIX MPEAMETOB: OKPYKAIOUIMKA MHp, Ononorus, (pusmuka, MaremaTuka,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[IporpamMmma ocHOBHOro o00IIero oOpa3oBaHus MO XUMHH (YrJIyONEHHBI YpPOBEHbD)
OPUEHTHPOBAaHAa Ha COXpaHEHHE (YHAAMEHTAJIBHOIO XapakTepa 00pa3oBaHus, ClEUUPUKU
ydyeOHOTO TpeaMera ¥ OOecreyeHHe YCHeIHOro OOy4YeHHs Ha CIEAYIONIEM YpPOBHE
oOpa3oBaHus. B mporpaMme MmO XUMUU peau3yeTcsl pa3BUBAIOLIAs W IpaKTUYeCKas
HalpaBJIeHHOCTh OOy4YeHUs XUMUH, TuddepeHuanus o0ydeHus, BKIOYaroLas npoduibHyro
HOJArOTOBKY OOYydaroUmIMXcsi M TOCIEAYIOIIee CaMOOIpeJesieHue B BBIOOpPE HalpaBlIeHUS
o0OyueHus: B po(UIbHBIX KJIaccax.

VYrinyOonéHHoe u3ydyeHHEe XMMHMM CIIOCOOCTBYET pealu3aluu 3aj1ad MpogecCHOHaIbHON
OpUEHTAllMM W HAalpaBJIeHO Ha TMPeJOCTAaBICHUE BO3MOXXHOCTH KaXJIOMy O0ydaromemycs
IPOSIBUTh CBOM HMHTEJUIEKTYalbHblE M TBOPYECKHE CHOCOOHOCTM NpPU H3YyYEHHHM Y4eOHOTo
npeaMeTa, HEOOXOIUMbIE JUIsi TPOJOJDKEHUS oOpa3oBaHUs U JalIbHEHIIEH TpymaoBOH
JeSITENIbHOCTH.

[Tporpamma no xumuu (yriyOoJa€HHBIM YpoBeHb) NMpelHa3HaueHa JAJs MCIOJIb30BAaHUS B
0o0pa30oBaTeNbHBIX  OpPraHU3alMsIX, peATM3YIOUMX HporpaMMmsl  anddepeHnnpoBaHHOTO
(yrmyonénroro, mnpodUIBLHOTO) H3YYEHUS OTACIBHBIX Y4eOHBIX TIPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PYHKIIUU XUMHUH, U3y4aeMO Ha YTiyOJIEHHOM ypOBHE, PEaIU3yIOTCs B
nporecce (OPMHUPOBAHUS 3HAHUM OCHOB XMMMYECKOW HAyKH KaK OOJIACTHM COBPEMEHHOI'O
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JIEATEIILHOCTH YeIOBEKa M OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTypbl. 3ajaya y4eOHOTO mpeIMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMHYECKHUX 3HAHUN — BaKHEHIINX (haKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX IMOJIOKEHUH,
JOCTYITHBIX 000OLIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, S3bIKa HAayKH, B TNPHOOIIEHUH K
HAYYHBIM METOJaM MO3HAHUS MPU U3YyYEHUU BEIIECTB U XMMHUYECKUX peakuui, GopMupoBaHUU
¥ Pa3BHUTHUH MO3HABATEIHHBIX YMEHUH M CIIOCOOOB NEATETHHOCTH W UX MPUMEHEHUU B y4eOHO-
MO3HABATEJIbLHON U y4yeOHO-MCCIIe0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil O€30MacHOTO
0OpaleHus C BEIECTBAMU B IIOBCEIHEBHON KU3HU.

Hean wu3yyeHMsi XMMHHM OTPKAIOT HANpaBICHHOCTh OOydYeHHs Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTa U OOLIEH KYJIbTYpHI.

N3yueHne XMMHUU HANPaBJIEHO Ha IOCTUKEHUE CISAYIOIIUX LIEIeH:



dopMHpOBaHHE HMHTEIEKTYalbHO PA3BUTONW JMYHOCTH, FOTOBOM K CamMoOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBPHOMY TPUHATUIO DEIIEHUHN, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

(dbopMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHMWA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMH
KapTUHBl MUpa, KaK OCHOBBI JJI ITOHUMaHHsI XUMUYECKOW CTOPOHBI SIBJICHUN OKpPYXKaroIlero
MHUPa, OCBOEHUE SI3bIKa HAYKH;

npuoOIIeHne o0y4JaroIuXcsl K CaMOCTOSITENIbHOM MO3HABATEILHOW U HCCIIE0BATENbCKON
JEeSITeIbHOCTH, K HAy4YHBIM METOJaM IIO3HaHMs, (HOPMUPOBAHHE MOTHUBALMM W DPa3BUTHE
CIOCOOHOCTEH K M3YYEHUIO XUMUH;

dbopmupoBanue oOuieil pyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHHWBATDH SIBICHUS OKPYXKAIOUIETO MUPA, UCIONIB3Yys 3HAHUS U
OMBIT, TIOJXYYEHHBIE MPH H3YYEHUH XHUMHH, TNPUMEHATh HMX MPH peuieHud npolieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU E€ATEIBHOCTH;

pa3BuTHE y OOYydYaIOIIMXCS HMHTEpeca K M3YUCHUI0O XUMHH U cdepaMm JesTeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO Mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHENIIEr0 00yUEeHMUS;

OCO3HAHME IEHHOCTU XMMHMUYECKHUX 3HAHUH B JKM3HU YEJIOBEKA, IMOBBIIIEHUE YPOBHS
9KOJIOTHYECKON KYyIbTYphl, HENPUATHE ACHCTBUI, MPUHOCSIIMX BPEI OKpYKaoIleH cpeie u
3JI0pPOBBIO TIOJICH;

npuoOpeTeHue 00y4YaroUIMMUCS OIbITa CaMONO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMI ), HEOOXOAUMBIX JUIsl pa3JIMYHbIX BUJOB JIEATEIbHOCTH.

Ha yriny6nénnoe usydeHue yueOHOro mpeamera «Xumus» oTBoautcs mo 170 gacoB B 9
kiacce (3 vaca B Henento),B T.4. 102 yaca - yueOHbIl Kypc mnpeamer «Xumus» , BIIM 68
4acoB — «XuMHs. YTIyOieHue»

OCHOBHOE co/lep:KaHue Kypca

9 KUIACC

BemecTtBo 1 XUMHYecKasi peaKus

[ToBTOpeHue u yriayOieHHe 3HAHUI OCHOBHBIX paszienoB Kypca 8 kiacca. CtpoeHue
atoMoB. CBOMCTBa aTOMOB XHMHYECKHX JJIEMEHTOB, MX KOJMYECTBEHHbIE W Ka4ECTBEHHBIE
XapaKTepUCTUKU (pannyc, AIIEKTPOOTPHULIATEIBHOCTb, SHEPrus MOHU3ALUN).
[locnenoBarenbHOCTh 3alOIHEHMS] DJIEKTPOHHBIX OpOUTaNed aroMOB MajblX MEPHOIOB.
OcoOeHHOCTH  3amlOJHEHMsI  BJEKTPOHHBIX  opOHWTamell  aToOMOB  OOJBIIMX  TEPUOJOB.
[leproauueckasi cucteMa XUMHUYECKUX 3JIEMEHTOB B CBETE IPEJCTABICHUN O CTPOEHUH aTOMa.
CreneHb OKUCIEHMS U BaJIEHTHOCTh. [IpencraBineHne o nepuoandeckoi 3aBUCUMOCTH CBOWCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB) OT CTPOCHHSI aTOMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, XKHUJIKOM U Ta3000pa3HOM COCTOSTHUM. Bubl
XUMHUYECKON CBSA3HM: MOHHAs, KOBAJCHTHAs (HEMoJApHas, MOJIApHAast); OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBS3H.

MexmMonekyasipHble B3auMOJIEHCTBUS (BOJOpOJHAsi CBS3b, cuiibl Ban-nep-Baanbca).
Tunbl KpUCTAIIIMYECKUX PELIETOK — aTOMHAas, MOHHAs, METaJUINYecKas, MOJEKyJsipHas — U
0COOEHHOCTH HX CTPOEHMSA. 3aBUCHUMOCTH CBOICTB BEIIECTBA OT TUINA KPUCTAJUIMYECKOH
pELIeTKH U BUJIa XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKaHUs XUMHUYeCKHX peakuuid. Kiaccudukamms
XUMHUYECKHX PEaKUuil M0 pa3jMyHbIM MpHU3HaKaMm (IO YHCIy M COCTaBy YYacTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTENEHEeH OKHCICHHUS XMMHYECKHX
JJIEMEHTOB, IO OOpPAaTUMOCTH, MO YYAaCTUIO KaTaau3aTopa, IO arperaTHOMy COCTOSHHUIO

pearupyromux BeniecTB).



DNEeMEHTBl XMMUYECKON TEPMOAMHAMUKHN. DHEPreTUKa XUMUYECKUX peakuui. Temosoit
3¢ ekt XuMHUecKoM peakuud. OK30- U OSHIAOTEPMHUECKHE pEAKIHH, TEPMOXMMHYECKUE
ypaBHeHUs. 3aKoH l'ecca u ero ciaeacTBus. BeruuciieHns no TepMOXUMHYECKUM YPABHEHUSIM.

[TonsiTHE O CKOPOCTM XMUMHYECKOW peakUuu. 3aKoH AelcTByrommx Macc. dakropsl,
BIIMSIOUIME HAa CKOPOCTb XMMHYECKOW peakiuu. JHeprus akrtupauuu. lloHsatue o karanuse.
®depmenTsl. UHTHOUTOPHI.

[TonsitTue 00 o0OpaTUMBIX W HEOOPAaTUMBIX XUMHUYECKUX peakuusix. llonarue o
XAMHYECKOM paBHOBecuu, npuHuun Jle Ilarenbe. VYcmoBHS CMENIEHUS XUMHYECKOIO
paBHoBecHsl. DaKTOPBI, BIUSAIOIINE HA COCTOSIHUE XMMHUYECKOro paBHoBecHs. IIpornozupoBanue
BO3MOKHOCTH NPOTEKAHHMS XHMHMUYECKUX IPEBPAIICHUI B PA3JIMYHBIX YCIOBHSX HAa OCHOBE
MpeJICTaBICHUI 00 N3YUEHHBIX AIEMEHTAaX XUMUYECKOH KUHETUKU U TEPMOJIUHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA XMMUYECKHX IEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKHUCIIEHUS. BakHble OKUCIUTENN U
BoccTaHoBuTenu. llepmanranar kamusi  (xapaktepuctuka). CocTaBieHue  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~PEAKIMl C MCIOJb30BAaHUEM METOAA BJIEKTPOHHOIO
OanaHca.

DNEeKTpoJIUTHYECKas JAMcCOLMalis. XUMHUYECKHME peakUuud B pacTtBopax. Teopus
ANEKTPONUTUYECKON ucconnanuu. PacTBopenue kak pu3nko-xuMmuueckui mporecc. [lonstue o
TUAPATaX M KPUCTAUIOTHUAPATAX. OJIEKTPOJUTHI W HEAIEKTPOIUTHL. KaTWOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIIMY BEILIECTB C Pa3IMUHBIM BUIOM XUMHUECKOH CBs3U. CUIIbHBIE U cllabble
aneKTposnThl. CTeneHp AMCCOLUAINK, KOHCTaHTa auccounannu. MloHHoe npousBeneHue BObI.
Bonoponnsiii nokazarens. UHAUKATOPBL. DNEKTPOIUTUYECKAS TUCCOLMALINS KUCIOT, OCHOBAaHUMI
U COJIEN.

Peakiiuun woHHOro oOOMeHa. VYCJIOBHS TNPOTEKAHHWS PEAaKIMd HOHHOrO0 OOMEHa.
MounekynsipHble, MOJIHbIE M COKpAIICHHbIE HOHHBbIE ypaBHEHMs peakuuid. CBoWcCTBa KHCIOT,
OCHOBaHMH M coJell B CBeTe TMPEACTaBICHUNH 00 DIIEKTPOIUTHUYECKONH TUCCOLIMAIIUU.
KauecTBeHHbIE peaklii HA UOHBI.

I'maponus coneil. MloHHbIE ypaBHEHHMS THUAPOJIHA3a COJNEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax Cojen.

OKCIIEPUMEHTAIbHOE M3YYEHHE BELIECTB M SBICHUW: O3HAKOMJIEHHUE C MOJEISIMHU
KPUCTAJIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METaJUIOB M HEMeTaioB (Tpaduta u
ayiMasa), CJI0KHBIX BEIECTB (XJIOpHUAa HATpUs);

HCCJIEJOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peakuu OT BO3JACHCTBUS pa3IMuHbIX
(baxTOpOoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKIUi;

WCCJIEOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB, IIpolEecca IUCCOLUALUAN  KHUCIOT,
IIEeJIOYEH B COJICH;

MPOBEICHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUs pPEaKUuid HOHHOTO
oOMeHa (0Opa3oBaHue OcajKa, BhIIEICHHE Ta3a, 00pa30BaHUEe BOJIbI);

MPUMEHEHHE WHANKATOPOB (JTaKMyca, METHUIOpaHka U ¢peHoNTanenHa) Ais onpeaeeHus
XapaxkTepa Cpeipl B pacTBOpax KUCJIOT, OCHOBAaHUM U COJIEH;

MIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3noKeHUs, COSTUHEHIS);

pacno3HaBaHNe HEOPTAaHMYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEAKLIUN HAa NOHBI;

pellleHne SKCIEPUMEHTANBHBIX 33/Ja4 Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE
peakuuny, «'uaponus3 conen», «IIEKTPOTUTHYECKAS TUCCOLIMALUS.

HemeTasnibl M MX coeIUHEHUS

OO0mast xapaktepucTuka HemeTaioB. OCOOEHHOCTHM CTPOCHHSI aTOMOB XHUMHYECKHX
3JIEMEHTOB, MPOCTBIX BELIECTB, ALIOTpomnua. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
HeMeTasuioB. CpaBHUTENbHAS XapaKTEPUCTUKA COCIMHEHU HEMETAIIIOB.



OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbBIC
creneHu okucineHuss. CrtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBA Ha NpuMepe Xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallJaMH,
BOJIOH, Ienouyamu). XisopoBoaopoa. CoisiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaskHelme Xiaopuabl
U UX HaxoxjaeHue B npupoje. [lonsarue o kuciopoacoaepxKaimx KUCI0Tax Xaopa U UX COJIAX.

VVIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIC CTEMEHU OKHCIICHUSI.
Crpoenrie u (u3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJAA M CEpbl. AJUIOTPOITHBIC
MOIUGHUKAIIMA KUCIOpOJa M cepbl. XWMHYECKHE CBOHCTBA cepbl (B3aMMOJCHCTBHE C
HEMeTalllaMM, METaUlaMd, KOHLEHTPUPOBAHHBIMU a30THOM M  CEpHOW  KHUCIOTaMH).
CepoBonoposi, cTpoeHue, (u3Mueckue U  XUMHYECKHME CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciota u ee conu. CepHast KACIOTa, (PU3HUECKUE U XMMHYECKHE CBOHUCTBaA (001mue
KaK IpeJCTaBUTeINIs Kiacca KUCIOT M cnenuduueckue). Conu cepHOM KUCIOTHI. XUMHUYECKUE
peakuuy, JeXallue B OCHOBE IPOMBIIIIEHHOTO CHoco0a IONYy4eHUs CEPHOM KHUCIIOTHI
[IpencraBieHuss 0 XUMHUYECKOM NPOU3BOJCTBE U CBSI3aHHBIX ¢ HUM Ipodeccusax. IIpumenenue
cepHOW KHUCIOTH M cynbdarToB. KadecTBeHHBIE peakiuu Ha CyIbQHUT-, CyIbPUI- U CyabdaT-
aHuoHbl. HaxoxneHue ceppl U ee COeIMHEHMH B mpupoae. XHUMHUYECKOE 3arps3HEHue
OKpY’Karollel cpesibl COEJMHEHUSAMH Cepbl (KUCIOTHBIE JJOXK/IU, 3aTpsi3HEHUE BO3lyXa), CIIOCOOBI
€ro NpeJoTBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHHME€ B Ipuponae, (GU3MYECKHEe U XMMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBUE C METaJJIaMH, BOJOPOIOM, KHCIOponoMm). KpyroBopor aszora B mpupo/e.
AMMHak, ero pu3n4ecKkue U XMMHUYECKHUE CBOMCTBA (OKHMCIEHHE, OCHOBHBIE CBOICTBA BOJHOIO
pacTBopa), IPUMEHEHHE U TOJIy4YeHHE B JIAOOpPaTOPUU U NMPOMBINUIEHHOCTH. MOH aMMOHMS,
JIOHOPHO-aKIENTOPHbIM MeXaHu3M ero oOpasoBanus. Coau aMMOHHMA, MX (U3MYECKHUE H
XUMHYECKHE CBOMCTBA (pasjio’)kKeHHWE U B3aWMOJEWCTBHE CO IEI0YaMH), HpPHUMEHEHUE.
KauectBennas peakuust Ha nonsl ammonusi. Oxcunel azota (I, I, 111, IV, V). A3zotucras kucnora.
A30THasg KucCIOTa, €e IMojydeHue, (U3MYEeCKHe U XHMHUYECKHe CBoicTBa (oOlIue Kak
OpeJCTaBUTeNsl Kiacca KHUCIOT M crenudHuueckue), NpuMeHeHHe. XHMUYECKHE pPEeakKlltu,
JeKallie B OCHOBE MOJyYEHUS! a30THOM KHUCIOTHI B NMPOMBIIUIEHHOCTU. HUTpaThl U HUTPUTHI.
KauecTBeHHble peakium Ha HUTpAaT- U HUTPUT-aHUOHBL. XHMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpesibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JT0K/H, 3arpsi3HEHNE BO3yXa, MOYBbI U
BOJIOEMOB).

®dochop, amrorpornubie Momudukanuu ¢Gocdopa (6embrii W KpacHBIM  docdop),
¢usznyecknue W XHMMHUYECKHME CBOMCTBa (B3aUMOJIEHCTBHE C METAUIaMH, KHCIOPOIOM,
raJJoreHaMu, KOHIIEHTPUPOBAaHHBIMU a30THOM M cepHoil kucimoramu). Okeuasl pocdopa (111, V),
dochopHas kucnora, puznYeckue 1 XMMHUYECKUEe CBOUCTBA, rmosyuyeHne. KauecTBeHHas peakius
Ha (ocdar-uonsl. [Ipencrasnenus o ramorenngax pochopa (111, V).

[TonsiTre 0 MUHEpanbHBIX YA00peHUsax. A30THbIE, PochopHbIE, KOMIIJIEKCHBIE YIOOpPEHHUS.
XUMHYECKOe 3arpsi3HEHUE OKPYIKalolel Cpe/ibl COeTMHEHUsIMU a30Ta u docdopa.

OO6mast xapakrepuctuka 3JaeMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHMSL.

VYrnepon, amnorpornHbeie MoauduKkanuu (rpagut, anmas, pysuiepeH, rpageH, HAaHOTPYOKH),
¢dusznyeckue W XUMHYECKHE CBOWCTBAa IPOCTHIX BEIIECTB (B3aHUMOJEICTBHE C MeTalllaMH,
HeMeTaJlJIaMH, KOHIEHTPUPOBAHHBIMU a30THOW M cepHO# kucinoramu). [lonstue 06 ancopbuumu.
Kpyrosopot yrineposa B npupozae. Okcuabl yrieposa, ux Gu3ndeckue U XMMUYECKHe CBOMCTBA,
JeicTBUE Ha KMBBIC OPraHU3MBl, IOJyYCHHE M TNPUMEHEHHE. OKOJOTHYECKUue MpoOIeMbl
atMocdepsl, cBs3aHHble ¢ okcugoMm yriaepona (IV). VYrompHas kucimora W €€ COJMH, HX
¢u3uueckue W XMMHYECKHE CBOWCTBA, TMOJy4eHHE ©  mpuMmeHeHue. KapOoHatsl,



TUApOKapOOHATHI, MX cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-WOHBI Mcmonb3oBaHMe
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CETLCKOM XO031CTBE.

[lepBoHavanbHble TOHATHUS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIUHEHUSIX YIIIepoja:
YIIeBOJAOpOAbl (METaH, 3TaH, ATWIEH, alETUJICH), 3TaHOJ, TJIMIEPUH, YKCYCHas KHCIIOTa.
[IpupoaHble MCTOYHWKHU YTIIEBOJAOPOIOB (Yroib, MPUPOIAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTK, UX POJb B OBITY M MNPOMBINUIEHHOCTH. [loHSATHE O OMOJIOTMYECKH Ba)KHBIX
OpraHMYECKUX BEIIECTBAX — KHUpax, OelKax, yrieBoJax — M HX POJM B KU3HU 4YelIOBEKa.
EAvHCTBO OpraHM4ecKux U HEOPraHUYECKUX COCIUHEHUMN.

Kpemuuii, ero ¢gu3ndeckue M XMMHUYECKUE CBOWMCTBA (B3aMMOJCWCTBHE C METaJUIaMH,
KHUCJIOPOJIOM, YTIIEPOJIOM, rajloreHaMu), MOJIyueHue U puMeHeHue. Poiab kpeMHUs B Ipupoje U
texHuke. Okeun kpemuus (IV), kpeMHueBas KUCIOTa, CUIMKATHL: (DU3MUECKHE M XMMHUYECKUE
CBOMCTBA, MOJIYYCHHE U MMPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH. BaxkHeillre cTpouTebHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobraembl Ge30macHOTO
UCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUATIOB B TOBCEJHEBHOM KU3HH.

bop. Ocobennoctu ctpoenus aroma. OOmMe mnpeAcTaBIeHUs O (QUINYECKUX U
XMMHYECKHUX CBOMCTBaxX. bopHas kuciora.

DKCIEepUMEHTAIbHOE U3yUEHHE BEIIECTB U SBJICHUM:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHUIOB (TaJIOT€HUIOB);

MIPOBEJICHHUE OIBITOB, OTPAKAIOIINX (PU3NUECKHE U XUMUYECKUE CBOMCTBA TaJOT€HOB U MX
COCIMHEHM;

W3y4YECHHUE CBOMCTB COJITHOM KHUCIIOTHI;

MpOBeJICHNE KaYeCTBEHHBIX PeaKlii Ha XJIOPUA-, OpPOMUA- U MOJUA-UOHBI U HAOIIOACHHE
MIPU3HAKOB UX MPOTEKAHUS;

03HAKOMJICHHE C 00pa3IiaMu Cephbl U €€ MPUPOIHBIX COCTMHECHUI;

HaOJr0ZIeHUE TIpoliecca 00YTIIMBaHUS caxapa MoJ IeMCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM
KHCJIOTHI;

M3Y4YEeHHE XUMHUECKUX CBOWCTB Pa30aBIEHHON CepHON KUCIOTHI;

MPOBE/ICHUE KA4YeCTBEHHBIX pEakiuid Ha CcyinbQuia-, cyibuT- U CyibpaT-uOHBI U
HaOJI0/ICHUE TPU3HAKOB UX MTPOTEKAHUS;

O3HAKOMJICHHE C (U3MYECKUMHU CBOHCTBaMH a30Ta, (ochopa W UX COCAMHEHHIA,
o0pa3iaMu a30THBIX U (PocHOpHBIX yI0O0peHHii;

MoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB aMMHUaKa, U3yuYeHHUEe CBOWCTB
COJIeii aMMOHUS;

MpOBeJICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS, HUTPUT-, HUTPAT- U (ocdaT-uOHBI
Y U3Y4YEHHUE MPU3HAKOB UX MPOTEKAHUS;

W3yYECHUE B3aUMOJIEHCTBUSA KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbIO, CBONCTB
dbochopHOI KUCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJIENISIMH KPUCTAIUTMUECKHUX PEIIeTOK anMasa, rpadura u ¢ymiepeHa, ¢
MPOIIECCOM aACOPOIIMM PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MIPOTUBOrasa;

MOJTy4eHHUE, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a;

MPOBE/ICHUE KA4YeCTBEHHBIX pEakiMid Ha KapOoOHAT- M CHJIMKAT-MOHBI WU HW3Yy4YCHHUE
MPU3HAKOB UX MPOTEKAHUS;

W3YyYeHUE B3aMMHBIX MTPEBPAIIEHUI KapOOHATOB U TUIPOKAPOOHATOB;

O03HAKOMJICHHE C 00pa3laMyd TPHPOIAHBIX KapOOHATOB WM CHUJIMKATOB, C MPOMYKIIHEH
CUJIMKATHOM MPOMBIIIUIEHHOCTH;

pEelIeHUE HKCIIEPUMEHTANbHBIX 3aJad 1o Teme «BaxHelue HeMeTalibl U HUX
COEIUHEHUS.

MeTa/liIbl M X COCAHMHEHUS

OO6mue croiicTBa MeTauioB. OO0mIas XapaKTEPUCTHKA XUMUYECKUX JIIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM MX MOJoXeHud B llepronnueckon cucreme Xumuyeckux sjemeHToB J[. U.



MengeneeBa u ctpoeHust aromoB. Metamisl A- u b-rpynn. CTpoeHHE MPOCTHIX BEIIECTB —
MeTaJlIoB. MeTramindeckasi CBA3b U METAJIMUEcKasl KpUCTaJUIMUecKas perieTka (MpUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTpUPOBAaHHAs KyOWdeckasi, TIpaHEICHTpPUpOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBaHHAs). 3aBUCHMOCTh (PU3MUYECKHUX CBOMCTB METAUIOB OT
CTPOEHUSI KPUCTAIIOB. DJICKTPOXUMHUCCKUI psiA HANpsHKEHUH MeTauioB. O0Iue XUMUYeCKre
cBoiictBa MeTayuioB. OOmMe CcrocoObl MOJYYEHHUS METaUIOB, METALTyprus. OJIEKTPOJIH3
paciyiaBOB U pPacTBOPOB COJIEH Kak OJUH U3 CHOCOO0B moiydeHuss MeTtayioB. llonarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI MX OT Kopposuu. CriaBbl (CTajb, YyryH,
TIOpaTIOMUHAN, OpoH3a). [IpruMeHeHne MeTauioB U CIUIaBOB B OBITY U MPOMBIIIIIEHHOCTH.

MeTaniabl A-rpynn

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
H. Menneneesa, CTpOGHHE MX aTOMOB, HaxoxKJAeHue B npupone. Pusndeckue U XUMUYECKHE
CBOICTBa (Ha MpUMepe HATpUsl U Kajus), nojdyueHue. OKCUIbI U TUAPOKCHUJIBI HATPUS U KaJusl.
[IpuMeHeHre HIeNOYHbIX METAUIOB U UX COeIMHEHMM. bruomornueckas poib HaTpUs U Kajusl.

[IlenoyHo3emMenpHbIE METAUIBl MarHui M KajlbLUK: moJiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXKICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaablUsi ¥ MarHus (OKCHJ, THIPOKCHI, COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOABI U
crocoObl ee ycTpaneHus. KpyroBopor KajibIusi B IpUpo/IE.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJAE€HHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amoMuHus. AMGOTEepHbIE CBOWCTBA OKCHU/IA U TUAPOKCUIA adtoMuHus. [IpuMenenre amoMuHus
U €ro CIUJIaBOB.

Mertajibl b-rpynn

OOmiass XapakTepuCTUKa MeETauIoB b-rpynn (mMoOOYHBIX MNOArPYMIM): TOJOKEHUE B
[Tepuonuueckoil cucteme xumuueckux snemeHToB J[. M. MenzaeneeBa, 0cOOEHHOCTH CTPOEHUS
aTOMOB. SIBJIeHHE «IIpOBajia» IEKTPOHA Ha MPUMEpPE CTPOEHHUS aTOMOB XpoMa, Me/u, cepedpa.
BanenTtHble cocTosHHS aTOMOB d-3JI€EMEHTOB, CTENEHU OKUCJIEHHMS aTOMOB B COEJUHEHUSX.
3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUAPOKCHUIOB METAJUIOB OT 3HAYEHUS
CTETIEHM OKMCJEHUs DJJIEMEHTa B COEJMHEHUU (Ha NpuUMepe COCIUHEHHH Xpoma).
[lepBoHavaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp u cepebpo: CTpOCHHUE aTOMOB, CTENIEHU OKUCIeHUs. O0IIMe KpaTKue MpeICTaBICHU
0 (QU3MYECKUX U XUMHUYECKHX CBOMCTBaX IMPOCTHIX BELIECTB (B3aUMOJEHUCTBHE C KHUCIOTaMU-
OKHUCIIUTESIMH), 00 MX OKCHJaxX, THAPOKCHAAX U COJNAX, UX mpuMmeHeHuu. [IpeacraBneHus oo
aMMHUaYHBIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{uHk: cTpoeHHE aroMma, CTeNeHb OKHUCIIECHHA. XapaKTepUCTUKAa (QU3NYECKUX U
XUMHUYECKHX CBOMCTB, TNpUMEHEHHe, aM(OTepHble CBOMCTBA OKCHJIAa U THAPOKCHJA.
KauecTBeHHBIE peakiiMy Ha KATUOHBI LIUHKA.

Keneszo: crpoenue aroma, creneHu okuciaeHus. Haxoxnenue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBAa JKele3a, IpUMEHEeHHe. buonormueckas ponp xene3a. OKCUAbL,
ruapokcuabl U comu okeneza (II) m xenmesa (III), mx cocrtaB, cBoiicTBa U MONy4YEHHE.
KauecTBeHHble peakiuu Ha KaTHOHBI *kene3a (2+) u xene3a (3+). UyryH u craigb — CIJIaBbI
xene3a. [Ipou3BOACTBO UyryHa M CTald. OKOJOTHYECKHE NpPOOJIEeMbl, CBA3aHHBIE C
METaJUTyprH4E€CKUMU IPOU3BOACTBAMM.

OKCIIEPUMEHTAIBHOE U3YUYECHHE BEIIECTB U SBJICHMI:

O3HaKOMJICHHE C 00pa3IiaMy METaJIOB U CIUIABOB, UX (PU3MUYECKHMMHU CBOWCTBAMH;

MOJEJINPOBAHUE METAJUIMYECKOU KPUCTAININYECKOMN PEILLIETKH;

W3yYCHUE B3aUMOJICHCTBUS METAJIOB C BOJOW, C pacTBOpaMH COJIEI W KHUCIIOT,
HCCJIEIOBAaHUE MPOLIECCOB AJeKTpoiu3a pacTBopoB xjopuna meau (II) u wmonmmpa xanus,
KOPPO3UH METAJLIOB;



U3Y4YEeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIOB KAJNbIMS W HATPUS C BOAOH, HX
TUAPOKCHUIOB — C okcuaoM yriepona (IV) u kucnoramu;

M3y4eHHE CBOMCTB KapOOHATOB M TUAPOKapOOHATOB KaJbIHs, )KECTKON BOJIBI;

U3y4EHHUE IIPOLIECCOB MOIYYEHUS TUAPOKCHUIOB XKeNe3a, UX XUMUYECKUX CBOMCTB;

M3y4eHUE MPHU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMil Ha MOHBI (MarHus, KaJlbLIMs,
ITIOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEHUE U ONMCAaHUE OKPAIlIMBAaHUA [IAMEHU HOHAMU HATpPHsI, Kallusl U KaJIbLINS;

uccienoBaHne aM(pOTEPHBIX CBOMCTB TMJIPOKCHAA aMOMUHUS, Tuapokcuaa xpoma (I1I) u
TUAPOKCHUIA LINHKA;

pelIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIne MeTauibl U UX COCAUHEHUS.

XuMHS 4 OKpY:KAaOas cpeaa

BemectBa 1 marepuanbl B NOBCEIHEBHOM XW3HU 4YeJIOBEKAa. BaxHelline BemecTsa U
MaTepHuaibl, 00JacTh MX NpUMEHeHHus. be3onmacHoe MCMONb30BAHME BEUIECTB M XMMHUYECKHX
peakiuii B ObITy. [lepBas momols Npyu XMMHUYECKUX 0KOTaX U OTPABJICHUSX.

HoBble maTepuanel v TexHONOrUU. [[pUHIMIBI «3€7€HOM XUMUN.

OCHOBBI 3KOJIOTHYECKOH TIpaMOTHOCTH. XHUMHS M 310pOBbE. 3HAYCHHE HU3Yy4aeMbIX
XUMHYECKHX D3JIEMEHTOB M MX COEAMHEHHUH M (YHKIMOHUPOBAHUS OpraHM3Ma 4YellOBeKa.
[TonsiTre 0 30POBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH cpeibl. DKOJIOTrHUecKHe MpoOIeMbl, CBI3aHHBIE C
COCIMHEHUSIMH YTJIEpOAa, a30Ta, cepsl, TsoKeNlbix meramioB. [lonstue o IIJIK. Ponp xumuu B
pELIEHNH YKOJIOTUYECKUX MPOOIIEM.

DKCHepUMEHTAIbHOE M3YYEHHE BEUIECTB W SBJICHHI: O3HAKOMJIGHHE C o0OpaslaMu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepuabl), ONpeesieHne KUCIOTHOCTU
IPUPOJIHBIX BOJ, MOJEIMPOBAHHUE MpoIecca O0pa30BaHUS KUCIOTHOTO JIOXK[s, W3YYEHHE €ro
BO3JICHCTBUS HA MaTEPHAJIBI.

IToBTOpeHune n 00001IeHHe 3HAHUI OCHOBHBIX pPa3JeioB Kypcos 8-9 kiaccos

Ilepnonnueckuil 3akoH U Ilepumonnueckass cucTeMa XUMHYECKMX JJIEMEHTOB B CBETE
IPEJCTaBICHUA O CTPOEHHS aToMa. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB XHMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUM B IEPUOJAX U IPYIIIAX.

CrpoeHue BeliecTBa B TBEPJIOM, KHJIKOM U Ta3000pa3HOM COCTOSHUM. BUIbI XMMHUYECKOMH
CBS3U. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUMNAa KPUCTAJUIMYECKOM PEIIeTKH W BUOA
XUMHYECKOMN CBSI3H.

Krnaccudukanus XMMHUECKHUX peakIMi MO pa3IudHbIM Ipu3HakaMm. lIporHosmpoBanue
BO3MOXXHOCTH IPOTEKAHUSA XUMHUYECKHUX IIPEBPAICHUM B PA3JIMYHBIX YCIOBHUSAX HA OCHOBE
MPEACTABICHUN XUMHUUYECKOM KHHETUKU U TEPMOJIUHAMUKHU.

XUMHYECKHE peakluu B pacTBopax. [wmaponus cosel. Peakumm  oxucieHus -
BOCCTAaHOBJICHUS. DJIEKTPOJIN3.

CBolicTBa KUCIIOT, OCHOBAaHUN W COJIEH B CBETE MPEACTABICHUI 00 AIEKTPOIUTUYECKON
JACCOLMAlMU U OKUCITUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUAX.

Me:xnpeamerHbie CBA3H

Peanuzanus MexXnpeIMETHBIX CBA3€H NMPHU MU3YYEHHH XMMHH B 9 Kilacce OCYIIECTBISETCA
yepe3 UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX NMOHATUH, TaK U MOHATHH, MPUHATHIX B
OTJAEJBHBIX €CTECTBEHHBIX HayKax.

OO01e ecTecTBEHHO-Hay4HbIe MOHATHUSA: SBJIEHUE (IIpollecc), HAy4yHbIH (akT, TMIoTe3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJacCu(UKalus, NePUOINYHOCTb, HAOII0I€HNE, IKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHHE, MOJEIIb, TEXHOJIOTHSI, MATEPHAJIBI.

®usmKa: BEUIECTBO, TEJO, (pU3MUECKUe BEIWYHHBI, €IUHUIBI U3MEPEHHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMBI ¥ MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEILECTBA, CTPOCHUE Ia30B,
KUAKOCTEH U TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAJUIMYECKas penieTka, 3JEeKTPOH, SIpO
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOMbI, KBAHTHI, PaIMOAKTUBHOCTh, ajbda-, OeTta- u



raMMa-u3JIy4eHHe, OJJIEKTPUYECKUN 3apsj,, IPOBOJHUKH, IIOIYHNPOBOJHUKHU, IUDJIIEKTPUKH,
COJTHEYHBIN CIIEKTP, pa3yioKeHHue OeJIoro CBeTa B CIICKTP.

buosorus: skocucrema, Ouocdepa, (GoTOoCHHTE3, TpOILECCHl OOMEHa  BEIIECTB,
MHHCPAJIBbHBIC y,[[O6peHI/I$I, MHUKPOIJICMCHTBI, MAKPO3JICMCHTHLI, IMTATCIILHLIC BCUICCTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE MOPOJIBI, IOJIC3HBIC
HCKOIaeMbIe, TOIUTMBO, BOJIHBIC PECYPCHI, TUIaHETa 3eMJIs.

TexHONOTHsI:  CTPOUTEIbHBIE  TEXHOJOIHMH, CEJIbCKOXO3SHCTBEHHBICE  TEXHOJOIHH,
TEXHOJIOTUU 3HeKTpOHHOI\/JI MMPOMBINIJICHHOCTH, HAHOTCXHOJIOTUH.

Coaepxxanue BIIM «Xumus. Yriayoaenue.»

TemaTu4yeckasi MOArOTOBKAa HA OCHOBE CHCTEMATH3allMd W TNOBTOPEHHMS TeOPeTHYeCKUX
OCHOB xuMum 8-9 kiacca

Tema 1. Ilepuoanyeckuii 3aK0H U NMepHOAMYECKAs] CHCTeMa XUMHYecKHX djaeMeHToB JI.U.
MenneneeBa. CTpoeHue aToma

Crpoenue aroma. Sfnpo. Mzorombl. CTpoeHHE 3JIEKTPOHHBIX O00JIOYEK aToMOB. Pammychbl
aTOMOB, 3aKOHOMEPHOCTH WX HM3MEHEHMs B MepUuofax M Ipylnax MNEpUOAUYECKON CHCTEMBI.
[Iepnoanueckuii 3aKOH U IEPUOJNYECKAs CUCTEMa XUMHUYecKkux aemeHToB .M. Menneneesa ¢
TOYKH 3PEHHsI TEOPUU CTPOCHUS aToMa; (PU3WYECKUN CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpynsl (1Sl 3JIEMEHTOB TJIaBHBIX MTOATPYII).

Tema 2. CTpoeHue BelecTBa

XuMuyeckasi cBsi3b, €€ BUbl. BalleHTHOCTHh U creneHb okuciaeHus. KoBajneHTHas XxuMuUyecKas
CBs3b: TMOJIApHAs, HEMOJSApHAas, MEXaHU3Mbl ee oOpa3zoBaHus. VoHHAass XHUMHUYECKas CBS3b.
Merannuueckass XUMHUYECKas CBsI3b, €€ OCOOCHHOCTH. BemlecTBa MOJEKYIsSpHOIO U
HEMOJIEKYJIApHOTrO cTpoeHus. Kpucramnmueckue pemrerku. CBONCTBAa BELIECTB C PA3IHYHBIM
TUIIOM KPUCTAJNINYECKUX pelieTok. Pa3nuunblie (hOpMbI CyIIeCTBOBaHUS BEUIECTB. AJUIOTPOIHS.
Tema 3. CBolicTBa HCOPraHUYECKUX BelIECTB

Knaccudukanuss HeopraHWYeCKUX COEAMHEHUN. XMMHUUYECKHEe CBONCTBAa OKCHJIOB, OCHOBAaHWUIA,
KUCIOT, cojieid. AmporepHOCTb. ['eHeTHueckass CBSA3b MEXAY pa3IMYHBIMU KIacCaMu
HEOPraHWYEeCKUX coeanHeHnd. Metamiel rmaBHeix noxarpymmn I-III rpynnm nepuonnueckoin
cucremsl J[.. MenzeneeBa, uX BaxHelMe coeAMHEeHUs. MeTasuibl MOOOYHBIX MOATPYIIIL: ME/b,
JKeJe30, XpoM, MapraHell M uX coeauHeHus. OOmias XapaKTepUCTHKAa HEMETaNIOB U HX
COEIMHEHUI: OKCHJIOB, KUCIIOT U JP.

Tema 4. Xumuyeckue peakuuu, 3aKOHOMEPHOCTH UX NPOTEKAHUSA

[Tpu3naku xumudeckux peakiuil. Kiaccupukanus XUMHYECKHX peakUuil Mo pa3iuyHbIM
npu3HaKaM. ODJIEKTPOJIMTUYECKass IUCCOLMAlUsA. DJIEKTPOIUTHI M HEdJIEKTPOIUTHL. Peakuuu
HOHHOrO  oOMeHa.  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu.  OKUCIUTend U
BOCCTAHOBUTEIIH.

Tema 5. IIpeacraBiaenusi 060 OpraHUu4ecKuX BelecTax.

CocraB, cTpoeHHEe IPOCTEHUIINX YIIeBOIOPOAOB: METaHa, ITaHa, STHJICHA, alleThieHa, OeH30J1a.
OO6ume puznueckue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE YIieBo1opooB. COCTaB U CTpOEeHUE
CHUpPTOB (METaHOMA, 3TaHOJIA, TTUIEpHHA), KAPOOHOBBIX KUCIOT (YKCYCHOU U cTeapuHOBOI). Mx
XapaKTepHble XMMUUYECKHE CBOMCTBA.

Tema 6. IIpaBusia padoTsl B XMuMHU4YeCKO JJadopaTopuu

OO6o0uieHne 3HaHMK YYalIUXCs IO TEXHUKE O€30MacHOCTH B XHMMHUYECKOH jabopaTopuu.
Cucrematuzanus MOpaBUiI JUIsl y4YallMXCid MO OOpPALEHUIO C pa3IMYHbIMU BEIIECTBAMU U
XUMHUYECKHM 000pyIOBaHHUEM.

Tema 7. XuMHUYeCKHI IPAKTHKYM

Pemienne »skcnepuMeHTaNbHBIX 3a7ad. Mogenb 53k3ameHa No2. PeanbHbIi XUMHYECKUN
SKCTIepUMEHT (3amanus 22 u 23)

Bbaok 2.

IIpakTHyeckoe mNpUMeHEHHe IMOJYYeHHBbIX 3HAHMI TP OTpPadOTKe HABBIKOB
TeCTHPOBAHMSA



Pemenue 3amau (15). Pemenue 3amanmii co cBobomHbiM orBeToM (20, 21, 22). Pemienue
KOMOMHHMPOBAHHBIX TECTOB Pa3HbIX U3/IaHUN U aBTOPOB.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHW HA
YPOBHE OCHOBHOTI'O OBII[ET'O OEPA30BAHUSA (YTJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 0OmIero oOpa3oBaHUs
JOCTUI'alOTCA B XOA€ OGY‘IGHI/IH XUMHUU B €CAUHCTBC y‘IC6HOI>'I M BOCIIHUTATEIILHOM ACATCIIbHOCTH
o0pa30oBaTeNbHON  OpraHu3alMd B  COOTBETCTBUM C  TPAJAMLHUOHHBIMU  POCCUMCKUMH
COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LI€HHOCTSIMH, IIPUHATBIMH B 0OLIecTBe
IpaBWIAMU M HOpPMaMHM IOBEJECHUS U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CaMOpPa3BUTHS
U COLMaIN3aUN 00yJarouXCs.

JInyaocTHBIC PE3YIbTATBI OTpPAXKAIOT T'OTOBHOCTH O6yanOHIHXC$I PYKOBOJACTBOBATLCA
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH M pacUIMpeHHE OIbITa AEATEIbHOCTH Ha ee
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIUTAHMA:

MMPOSABJICHUC LNCHHOCTHOI'O OTHOIICHHA K OTCYCCTBCHHOMY KYJILTYPHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHUE 3HAYEHUS XMMUYECKON HAyKH U TEXHOJOIMH B KU3HU
COBPEMEHHOI'0 00LIeCTBa, B pa3BUTHH SKOHOMHUKHU Poccuu u cBOero peruoxa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

MNpEaACTaBJICHUEC O COLNMAJIbHBIX HOpMax MW IIpaBWjIaxX MCEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, MPOSBICHHE KOMMYHHUKATUBHOW KYyJNbTyphl B pa3HOOOpa3sHOH COBMECTHOM
NesITeIbHOCTH;

CTpeMJICHHE K B3aMMONOHMMAHHUIO U B3aMMOIIOMOIIM B Ipolecce yueOHON 1 BHEYyUYeOHOU
NeSITENIbHOCTH;

TOTOBHOCTh OIIGHHMBaTh CBOE IIOBEJEHHE W TOCTYINKHM CBOUX TOBApHILEH ¢ MO3MLIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA NOCTYIIKOB,;

3) dopMupoBaHNS HEHHOCTH HAYYHOI'O IO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHMYECKON  peakiuH,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U HEOOXOJUMBbIE JJISi MOHMMAaHUS
CYIIIHOCTH Hay4YHOH KapTHHBI MUPa;

OCO3HAHHWE LEHHOCTH HAy4YyHOro TMO3HAHMUS JUISL DPAa3BUTUS KaXJOro 4YeloBeKa U
IMPONU3BOANTCIIBHBIX CHUJI O6HIGCTBa B ICJIOM, pOJIM 1 MECTAa HAYKHU «XHUMHUS» B CHCTEME HAay4YHBIX
NpPECTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPO/IbI, B3AUMOCBSA3SIX YellOBeKa C MPUPOIHOM
Y TEXHOJOTHUYECKOMN CPEON;

IMO3HaBaTCJIbHAasd MOTHBALUA W HHTCPEC K 06yqumo, FOTOBHOCTb M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPa30BAHUIO, K HCCIENOBATENIbCKON NIEATENbHOCTH, K OCO3HAHHOMY
BBIOOpY HanpaBJIeHUs U YPOBHS JalibHEHIIero ooy4yeHus;

4) BocnuTaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHUE LECHHOCTU XKHU3HHW, OTBECTCTBCHHOI'O OTHOMICHUA K CBOEMY 3I0pPOBBIO,
YCTaHOBKA Ha 3J0pOBbI 00pa3 »KH3HU, OCO3HAHME TIOCIEACTBUA M HENPHUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJSeHHUsI aNKOrojs, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBui 6€30MACHOCTH MPHU OOPAILCHUH C XUMHUUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYalLHsX;

5) Tpya1oBOro BoCIUTAHMS:



dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHSI K TPYAOBOH NEATEIHHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKON AEATEIbHOCTH KaK BBICOKO BOCTPEOOBAaHHON B
COBPEMEHHOM OO0I1IECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4YHCIe K mpodeccusm
HaY4YHOH chepbl, 0CO3HaHNE BO3MOXKHOCTH CAMOpPEANIN3alliu B 3TOU cdepe;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOLICHHS K IMPHPOJAE KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYLICCTBOBAHN;

MOBBIIICHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYphI: MPUOOPETEHHE ONBITA IUIAHUPOBAHMS
MIOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX NOCIEACTBUN JUIsl OKpYXKaroLEeHd Cpenbl; OCO3HAHUE
JI00ANbHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOieM U NyTed UuX pelIeHUs; CIOCOOHOCTh
NPUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3YYCHUM XUMUM, JJIS PEUICHUs 3a7ad, CBSI3aHHBIX C
OKpY>KaIOIEe CPENO; aKTUBHOE HENPUITUE JECUCTBUM, IIPUHOCIIIUNX BPEJ OKPYXKAIOIIECH Cpee;
OCO3HAaHHE CBOEH POJIM KakK TpakJaHWHA U MOTPEOUTENs B YCIOBHUSIX B3aUMOCBS3U MPUPOTHOM,
TEXHOJIOTMYECKOM M COLMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B MPAKTUYECKON JEATEIBHOCTH
DKOJIOTMYECKON HAIIPaBICHHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaThl O0y4arOUIMXCsA, OCBOMBILMX IPOrpaMMy IO XHWMHUU
OCHOBHOTO 00111eTr0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHE  MEXKIUCHMIUIMHAPHBIX  (MEXIOPEAMETHBIX)  MOHATUH,  OTPa)KaroLIMX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUsA (BEILECTBO, CBOWCTBO, SHEPIHsl, sBJICHHE,
HayyHbld (paKT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, TEOopus, HAOIIOJEHUE, H3MEPEHUE,
UCCJIEIOBaHHE, IKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHHUBEPCATbHBIMU y4eOHBIMU JecTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMH, PETYISTUBHBIMU), BaKHBIMHU JIJIsl IOBBILIEHUS 3(P(HEKTUBHOCTH OCBOEHUS
coJepkaHusi ydeOHOro mnpenMera, (GOPMUPOBaHMS KOMIETEHLIMH, a TakkKe IPOEKTHO-
HCCJIEIOBATEIbCKOM 1eATENbHOCTH 00yJaloUINXcs B Kypce XUMUH;

CHOCOOHOCTh MX MCIIOJIb30BaTh B y4eOHOM, TO3HABATENBHOM 1 COLMAIbHON MPAKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCcTBUS

ba3zoBble JJornyeckue AeMcTBUA:

YMEHHS MCIOJIB30BaTh IPUEMBI JIOTUYECKOTO MBILIJICHUS] IPU OCBOCHUM 3HAHUM:
paCKpBIBaTB CMBICII XHUMHUYCCKUX HOHSITPII>'I (BI)I}IGJ'ISITI) nux CYI]_IGCTBGHHBIG HpI/ISHaKI/I,
yCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSITHSIMM); aHAIU3UPOBATh, CPABHUBATh, 0000IATS,
BBIOMpATh OCHOBaHUs JJS KIACCU(PUKAIMA W CHCTEMAaTHU3allMd XUMHUYECKUX BEIIECTB U
XUMHUYECKHX pEeaKlUi; YCTaHAaBIMBATh MPHUUYUHHO-CIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
W3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHBHBIC, NEAyKTHBHBIC, 1O AHAJIOTHH);
npezmaraTL KpI/ITepI/II/I "N BBIABJIATH 061111/16 SaKOHOMepHOCTI/I nu HpOTHBOpeqHH B I/ISYIIaeMBIX
npoueccax U SIBJICHUSX, HpOBO}II/ITI) BBIBOABI M 3aKJIFOYCHUS, YMeHI/ISI HpI/IMeHSITI) B npouecce
MO3HAHUS TMOHATHS (TPEIMETHBIE U METaNpeIMETHBIE), CHMBOIUYECKHE (3HAKOBBIC) MOJEIH,
UCTIONIb3YEMbIE B XHMHUHU, MPEOOPa3OBHIBATh MOJICIbHBIC MPEACTABICHUS — XMUMHUYECKUN 3HAK
(cMMBOJ JIeMEHTa), XUMHUYecKas popmysa U ypaBHEHHE XUMUUYECKON peakui — MpU peIeHun
y‘Ie6HI)IX 3agad, C y‘-IeTOM 3TUX MOJICIIBbHBIX HpeI[CTaBJ'IeHI/If/'I xapaKTemeBaTL I/I?,y‘—IaeMI)Ie
XUMHUYCCKHUEC BCUICCTBA U XUMHUUYCCKHEC peaKI_II/II/I.

ba3oBble wuccienoBare/sbCcKue AeMCTBUS (MeTOAbI HAYYHOI0 TMO3HAHHMS BelIECTB H
sIBJIEHMI):



YMEHHsI IPUMEHSTh METOJIbl HAYYHOTO IMO3HAHUS BEUIECTB U SBIICHUN HA SMIIUPUIECKOM U
TEOPETHYECKOM YpPOBHSIX B Yy4eOHOW IIO3HABATEJIPHOM U TMPOEKTHO-UCCIIEI0BATEIHCKOM
NESITEIIbHOCTH;

YMEHHsSI HCIIOJIb30BAaTh IOCTABICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TO3HAHHS W
CaMOCTOSITENIbHO CTAaBUTh BONPOCHI, aHATM3UPOBATH (aKThl, BBIABIATH U (HOPMYIHPOBATH
npo0iieMy, ONpeNeNiaTh Leidb U 3a/ladl, COOTBETCTBYIOIINE PEIICHUI0 MPOoOJIeMbl; IpeaiaraTh
OMHCATEIbHYI0O WU OOBSCHUTENBbHYIO THIOTE3Y U OCYIIECTBIATH €€ IPOBEPKY; YMEHHS
MPOBONTH U3MEPEHUS HEOOXOIMMBIX MMapaMeTPOB, BRIYUCIICHUS, MOICTUPOBAHUE, HAOTIOICHUS
U JKCIEPUMEHTHI (peaJbHbIE M MBICICHHBIC), CAMOCTOSTEIIBHO MPOTHO3UPOBATH PE3yIbTaTHI,
dbopmynupoBath 00001IEHUSI U BBIBOJBI MO PE3yJIbTaTaM MPOBEACHHOIO OIbITa, UCCIIEI0BAHUS,
COCTaBJISITh OTYET O MpOoeTIaHHON padoTe;

Pabora ¢ unopmanmeii:

YMEHHSI OPUCHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MH(MOpManmu (HaydHO-TIOMYIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUsA, CIpaBOYHbBIE Mocolus, pecypchl HWHTepHeTa);
aHAIM3UPOBaTh  MH(OpPMALMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JOCTOBEPHOCTh U
HENIPOTUBOPEYNBOCTh, OTOMPATh W MHTEPIPETUPOBATH HH(DOPMAIIHIO, 3HAUUMYIO ISl PEIICHHS
yueOHOM 3a/au; YMEHUsl NMPHUMEHSATh Pa3jIMYHbIC METOABI M (OPMYIUPOBATH 3aMPOCH TPU
nouicke U 0Tdéope uHopMaIi, HeOOXOAUMOMN ISl BBIMOJIHEHHs yYeOHBIX 3aj1a4; UCIOIb30BaTh
UH(GOPMAIIMOHHO KOMMYHUKATHBHBIE TEXHOJOTUU M Pa3IMYHbIE MOHCKOBBIE CHCTEMBI,
CaMOCTOSITCIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEACTABICHUS WHPOPMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH B JIPyrue GOPMbI); YMEHHS HCIIOIH30BaTh HAYIHBIN
A3BIK B KAYECTBE CPEACTBA PabOTHI C XUMUYECKONH MH(pOpMAIUEil; MPUMEHSITh MEXKIIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (OpMyIibl, aOOpeBHATYPHI, HOMEHKIIATYpY,
UCTIOJIB30BaTh M MPE0OPa30BhIBAaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelcTBHA:

1) ymeHus oO1ieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUHN):

NPEJICTaBIIATh IMOJTYYEHHbIE pPEe3yJbTaThl MO3HABATENIbHON [EATEIbHOCTH B YCTHBIX WU
NUCbMEHHBIX TEKCTaxX; IyOJMYHO BBICTYNATh C TMPE3CHTALUEl pe3yabTaToOB BbINOJIHEHUS
XMMHUYECKOTO 3KCIepUMEHTa (Mccie0BaTelbCKol J1abopaTOpHONW MIIM MPaKTHUECKOW padoThI,
y4eOHOr0 MpOEeKTa); B X0J€ Auayiora u (Wiau) AUCKYCCHUHU 3aJaBaTh BOMPOCHI MO OOCYKIaeMOn
T€ME U BBbICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOU IMPENJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
NPEeI0KEHHOMN 3a/1a4H.

2) yMeHHs y4eOHOro COTpyIHUYECTBA (IPYIIOBast KOMMYHUKAIUA):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOMU
paboThL, ONpPEAEsATh CBOIO POJib, PACIIPEAEIATh 3a/a4yll MEXAY YWIEHAMH TpPYIIbI; BBITOJHATh
CBOIO 4acTh pabOThI, KOOPIMHUPOBATH CBOM JEHCTBUS C NEHCTBUSMHU JPYTHX YICHOB KOMAaH/IBI,
OTIpeNieNIATh KPUTEPUH IO OIIEHKE KauecTBa BBIOJHEHHOH paboThl; pemaTh BO3HHUKAIOIIUE
npoOjeMbl Ha OCHOBE ydeTa OOLIMX WHTEPecOB M COIJIACOBAHUS MO3MIMH, y4yacTBOBaTh B
o0cyXJ1eHUH, 0OMEHEe MHEHUSIMHU, «MO3TOBOM IITypMe» U ApYTrux GopMax B3auMoJIeHCTBUS.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiCTBHUA

OBiajieHre YHUBEPCAIBHBIMH YUEOHBIMH PETYISTHBHBIMH JCUCTBUSIMH  BKJIFOYAET
pa3BUTHE CAMOOPTaHN3AINH, CAMOKOHTPOJISI, CAMOKOPPEKIINH, B TOM YHCJIE:

YMEHUSl pemiath y4eOHbIe M HCCIENI0BATEIbCKUE 3a/laud: CaMOCTOSITENIbHO BBIOMPATh
croco0 pemieHust y4eOHOW 3aqaud (CpaBHMBATh HECKOJBKO BAapHAHTOB PELICHHs, BHIOMPATh
HanOosee TMOAXOSIIMIA C yYEeTOM CaMOCTOSITEIBHO BBIICIECHHBIX KPHTEPHEB), IUIAHHPOBATDH
CBOIO pa0OTy MpH pelIeHUH y4eOHOM MIIM HCCIIeI0BATeIbCKON 3aaui; HAa OCHOBE MOJYyYEHHBIX
pe3yibTaToB (OPMYIHUPOBaTh 00OOIIEHUS W BBIBOABI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE



MPOLIECCOB; AHAJIM3UPOBATh PE3YJAbTAThl: COOTHOCUTH CBOMU JIEUCTBHUS C IUTAHHUPYEMBIMU
pe3ynbTaTaMu, OCYIIECTBISATH CAMOKOHTPOJIb  JESATENBHOCTH; KOPPEKTUPOBATH  CBOIO
NESITeIbHOCTh Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHSI MPOTpaMMbl IO XHMHHM OCHOBHOTO OOIIEro
00pa3zoBaHusl Ha YriayOJEHHOM YPOBHE UMEIOT OOIIEe COAEpKATEIbHOE SJIPO C MPEIMETHBIMU
pe3yabTataMu 0a30BOTO yPOBHS, COTJIACOBAaHBI MEXIY COOOH, YTO MO3BOJSIET PEaTU30BHIBATH
yriayOleHHOe M3y4YeHHe KaK B paMKax OTAEJbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAGKTOPHUl, B TOM YHCJE UCIOJB3Yysl CETEBOE
B3aMMOJIeicTBHE opraHu3aiuu. [1o 3aBepiieHnn peanu3anuy IporpaMMbl yTiyOIeHHOTO YPOBHS
oOyyJaronmecs CMOT'yT JieTajlbHEee OCBOUTH MaTepHall, OBJIaICTh PACIIUPEHHBIM KPYTrOM MOHSATUH
U METOJIOB, pelIaTh 3a7aun 00j1ee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOYAIOT: OCBOEGHHE OOYYAIOIIMMHUCS HAyYHBIX 3HAHWIA,
YMEHHIA M CIIOCOOOB JIEHCTBUH, CHEIM(PUICSCKUX ISl IPEIMETHONW 00JIACTH «XHUMUS»; OCHOBBI
HAyYHOT'O MBIIUICHHS; BUJIBI ACSTEIHHOCTHU T10 MOJIYYEHUIO HOBOT'O 3HAHUS, €0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUY€OHBIX M PEATbHBIX JKU3HEHHBIX YCIOBHUSAX;
o0ecrevynBaroT BO3MOXKHOCTD YCIICUTHOTO 00YUYEeHHsI Ha CIIEIYIOIIEeM YPOBHE 00pa30BaHHUs.

K koHny o0ydenusi B 9 kiacce y oOydawinerocss 0yayT c(OpMHPOBaHBI CJIeIyIOLIHe
npeAMeTHBIE Pe3yJIbTATHI H3YYeHHs] XUMHH HA YIJIy0JeHHbIM YPOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKHX IOHATHI: XUMUYECKUH OJJIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHWOH, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIIECHUS, XHUMHUYECKas
peaxius, TermnoBor AGEeKT peakiiuu, MOJb, MOJISIPHBIA 00BEM, pacTBOP;

ANEKTPOJUTBI, HEIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLMALMA, PEAKLIMH HOHHOIO
oOMeHa, THUJIpPOJAU3 coyield, oOpaTUMble U HEOOpaTUMBbIE pEaKLUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU, OKUCIMTENb, BOCCTAHOBUTEb, OKHCIEHHE M BOCCTAHOBIICHUE,
JNEKTPONIN3, aJIOTpONHsi, aM(OTEepHOCTh, XHMHUYECKas CBs3b (KOBaJIeHTHas, WOHHas,
MeTaJIIN4ecKasi), MEXMOJEKYIsIpHble B3auMOICHCTBHUS (BOJOpOJHAsl CBs3b, CUIBI Ban-mep-
Baanbca), koMIIeKCHbIE COETUHEHMS, KPUCTAJUIMYECKUE PEIeTKU (MPUMHUTHUBHAsI KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAs KyOWUecKas, rpaHELEeHTPUpOBaHHAs KyOMuecKas, reKcaroHajlbHas
IUIOTHOYIAaKOBaHHAs ), KOPPO3Us METAJIOB, CIUIaBbI; CKOPOCTh XMMHUUYECKOW peakluu, KaTajius,
XAMHMYECKOE PpAaBHOBECHE, DJIEMEHTHl XHWMHUYECKOW TEPMOJAMHAMUKMA KaK OJHOM U3
TeopeTndecKkux ocHoB xumuu; [1J1K;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKMX TMOHSATHA W TMPUMEHATH 3TH
MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALICHU;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (JOPMYIT BEIIECTB U YpaBHEHUH
XAMHYECKUX PEAKIIUN;

ONPEENATh BAICHTHOCTh U CTENEHb OKHCIECHUS XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSAX
Pa3JINYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OINPEICICHHOMY KJIACCy COEIMHEHUH IO
dbopMynaM, BUIBl XUMHYECKOH CBs3M (KOBAJICHTHOW, WOHHOW, METaUIMYECKO) B
HEOPraHMYECKUX COCNMHEHUSX, 3apsij HOHAa MO XUMHUYecKoi ¢opMmylne, XapakTep Cpeabl B
BOJIHBIX  pacTBOPAX HEOPraHMYECKUX COCAUHEHHH, THI  KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTpUPOBATH €0
IMOHUMAaHUE:

ONKCHIBaTh M  XapakTepu3oBaTb TabmumuHyro Qopmy Ilepuonnueckoil cuctemsl
XUMUYECKHUX AJIEMEHTOB: pa3jinyaTh NOHATUA «A-rpynna» u «b-rpynmnay, «mansle Nepuoab» U
«OO0TBIIINE TIEPHOIBIY;



OOBSICHATH CBSI3b MOJIOXKEHUA dyieMeHTa B llepmoauueckoil cucteme ¢ pacrpeneneHueM
JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOUTAISIM aTOMOB NEPBBIX YETBIPEX
IIEpUO/JIOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB AJIEMEHTOB U MX COCIMHEHUI
(KHCTIOTHO-OCHOBHBIX U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOHCTB OKCHIOB M TMAPOKCHIIOB)
B IIpeZiesiaX MaJlblX MEPHOAOB U INIaBHBIX MOATPYII C YYETOM CTPOSHMSI UX aTOMOB;

pAacKphIBaTh CMBICI TEOPHUU DJIEKTPOJIMTHYECKOW AMccoluanuu, 3akoHa ['ecca u ero
CJICZICTBUH, 3aKOHA JIEHCTBYIOIIMX MAacc, 3aKOHOMEPHOCTEW M3MEHEHHSI CKOPOCTH XMMHUYECKOMH
peaKIy, HampaBJICHUS CMEIICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTopoB;

KJaccu(uIUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (10 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIMU BEILECTB, MO TeIsIoBoMYy 3¢ dekry, mo
arperaTHOMy COCTOSIHMIO pEarceHTOB, 110 HW3MEHEHHMIO CTETeHEH OKHUCICHHS XHMHUYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTalu3aTopa);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX
KJIACCOB HEOPTaHWYECKUX COEIMHEHHH, TIOTBEP)KIasi 3TO OMMMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIIUIA;

COCTABJIATh YPABHEHMSI: DJICKTPOJIUTHUECKOW IUCCOIMALMN KHUCIIOT, IeNoYel U coieil;
IOJIHBIE U COKpAIllEHHbIC YPAaBHEHMs PEAKLMH MOHHOIO OOMEHa; peakluil, MOATBEPHKIAILINX
CYIIIECTBOBAHHE T€HETHUECKON CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTH MPOILECCOB TUAPOIU3A COJNECH MOCPEICTBOM COCTABICHHS KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUH peakLui, CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peakuii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIUi;

NPE/ICKa3bIBaTh XapaKTep CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapakTepru30BaTh (OMUCHIBATh) (GU3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucmopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJop, HATPUHA, KaIUH,
MarHuil, KajablUii, aTIOMUHUH, *Kene30, Meb, IUHK, cepeOpo) U 00pa30BaHHBIX UMHU CJIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPO, CEPOBOIOPOI, OKCHIBI
yraepoaa (II, IV), kpemuus (IV), azora (I, 11, III, IV, V) u docdopa (III, V), ceprr (1V, VI),
CepHHUCTas, cepHas, a30THas, ¢ochopHas, yroyipHasi, KpeMHHEBas KHCJIOThl, OKCHIbl U
ruapokcuabl metaioB IA—IIA-rpynn, amomunus, meau (1), nunka, xenesa (11 u I11));

MOSICHATh COCTaB, OTJENBHBIC CIIOCOOBI TIOJIYUYEHHS W CBOMCTBAa CIIOXKHBIX BEIIECTB
(KECTIOpOICOAepIKaIe KUCIIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHasi KHCIOTHI M WX COJIH,
ranoreHu bl kpeMuus (IV) u gocdopa (III u V), okenn un ruapokeny xpoma (III), nepmanranar
KaJus;

OIHCHIBATH POJIh BYKHEHIIINX U3ydaeMbIX BEIIECTB B MPUPOTHBIX MPOIIECCcax, BIMSIHAC Ha
KMBBIE OPTaHW3MBI, TIPUMEHEHHWE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, WCIOJIB30BAHUE IS
CO3JIaHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

OPOBOJUTH PEaKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTAaB pa3lIMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM ITYTEM COZAEPKAIIHecs B BOJAHBIX pACTBOPAX MOHBI: XJIOPUA-, OpOMHI-,
uonua-, cyinbdar-, gocdar-, kapdboHaT-, CHIUKAT-, CyIbUT-, Cynb(UI-, HUTPAT- U HUTPUT-
WOHBI, THIPOKCH/I-MOHBI, KATHOHBI aMMOHWs, MarHus, KalbIHs, aTIOMHHUs, kene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIIINX M3Y4aeMbIX BEILIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS, IPIMEHEHHE BEIIECTB B 3aBHCUMOCTH OT MX CBOWMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPANICHUH B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMUYECKOW KUHETHKH U TePMOIUHAMUKH;

BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYSPHYIO U MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COEAMHEHUS], MACCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJIIPHYIO KOHLEHTPALMIO BEILECTBA B
pacTBope, HaXOAWUTh MPOCTEHITYI0 (OpMYTy BEIIECTBA MO MAacCCOBBIM HJIM MOJIBHBIM JIOJISIM



AJIEMEHTOB, MIPOBOAMTH PACUYETHI MO YPABHEHHSIM XUMHYECKHX pPEaKIUi ¢ y4eTOM HeIOoCTaTKa
OJIHOTO M3 pEareHTOB, MPaKTHYECKOI0 BbIXOJAa NPOAYKTa, 3HAUECHHsS TEIIoBOro s¢dexra
peaxkuu, ONpeeNsiTh COCTaB CMECEH;

coOmonaTh mpaBuiaa Oe3omacHOH paboTel B J1a0OpaTopud MPH  HCHOJIH30BAHUU
XUMHUYECKOH TIOCy/Ibl W OOOpYIOBaHUS, a TaKXKe MpaBuiaa OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKLHUSAMHU BBIIIOJIHEHUS JaOOPAaTOPHBIX OMBITOB U MPAKTUYECKUX PaOOT 1O
MOJIyYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIJIEKUCIIOTO ra3a) U pelieHHIo
IKCIIEPUMEHTAIBHBIX 33724 [0 TeMaM Kypca, MPEACTaBISATh Pe3yIbTaThl SKCIIEPUMEHTA B Jopme
BBIBOJIOB, JIOKA3aTEIbCTB, IPA(PUKOB, TAOJIHUII U BRISBIIATH YMIUPUYECKHAE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON JESATENbHOCTH (aHAIU3 W CHUHTE3,
CpaBHEHHE, 000O0IIeHHE, CHCTEeMAaTU3alluI0, BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H) Mpu
U3YYCHUU CBOWCTB BEHIECTB M XHMHUYECKHUX PEAKIMH, BIIAJIETh €CTECTBEHHO-HAYYHBIMU
METOJIaMU TIO03HAHUS (HAONIOACHHUE, W3MEpPEHUE, MOJCIUPOBAHKUE, IKCIICPUMEHT (pEaIbHBIN U
MBICJICHHBIN );

NPUMEHSTh IMpaBWia OE30MacHOr0 OOpallleHUs C BEIIeCTBAMH, HCIOIb3YEeMbIMU B
MOBCE/IHEBHOM JKU3HU, MPaBWIA TIOBEJCHUS B IEISIX COCPEIKEHUS 3I0POBBS U OKPYKAIOIICH
NPUPOJHON Ccpenbl, IMOHUMAaTh Bpel (OMACHOCTh) BO3JCHCTBUS HA JKHBBIC OPTaHU3MBI
OTIpe/IeNIEHHBIX BEIECTB, MOSICHATh Ha IPUMEpaxX CIOoCcOObl YMEHBIIEHUS U MPEAOTBPAILICHUS UX
BPEIHOTO BO3ACHCTBUSI, 3HAUCHHUE KUPOB, OCIIKOB, YIJIEBOJOB [JIsl OpPraHu3Ma 4el0BEKa;

UCIIOJIb30BAaTh MMOJTYYCHHBIE MMPEACTABICHUS O cepax MpodecCHOHATBHON e TEIIBEHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY IS MPOodeccCHOHATBLHOM
OpPHUEHTAINH U JUISI OCO3HAHHOTO BBIOOpa XMMHHU KaK MPOPUIBHOTO IpeaMeTa MPU MPOA0KEHUN
o0OydeHusl Ha YPOBHE CpeiHero o01iero oopa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIEIOBATENBCKON AEATEIbHOCTH XUMUYECKON U
XUMHUKO-IKOJIOTUYECKON  HAIMPABJICHHOCTH, TMPUOOPECTH  OMBIT  MPOBEACHUS  YYCOHBIX
UCCIIEIOBAaHUM B yCIOBHUSX 00pa30BaTENbHBIX OpraHM3allMii, a TakKe OpraHu3aluil (IEHTPOB)
JOTIOTHUTEIFHOTO 00pa30BaHus AeTeH.

BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS:

. BBIJIBUTaTh W IPOBEPITh IKCHEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKUX
CBOMCTBAxX BEILIECTB Ha OCHOBE MX COCTaBa U CTPOECHMS, UX CIOCOOHOCTH BCTyNaTh B
XUMHUYECKHE PEAKIINM, O XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMHUUECKUX PEAKIINA;

o XapaKTepU30BaTh BELIECTBA II0 COCTaBy, CTPOCHHIO M CBOMCTBaM,
YCTaHABIUBATh IPUYUHHO-CIEICTBEHHBIE CBS3M MEXKIY JAaHHBIMU XapaKTEPUCTUKAMU

BEIIECTBA;

L] COCTaBJISATH MOJ'IeKy.]'I?IpHBIe u IIOJTHBIC HNOHHBIC ypaBHeHI/IH 110
COKpAIllEHHBIM HOHHBIM YPaBHEHHSIM;

L] HpOFHOSI/IpOBaTB CHOCO6HOCTB BCIIIECTBA HpOSIBJ'ISITB OKHCIINTCIIBHBIC UJIN
BOCCTAHOBUTEJILHBIC CBOMCTBA C YYETOM CTEIICHEH OKUCIICHHS DJIEMEHTOB, BXOJSIINX B
€ro COCTaB;

o COCTaBIIATh YPAaBHEHHUS PEAKIIMNA, COOTBETCTBYIOIIUX MOCIICIOBATEIIBHOCTH

MpeBpalleHN HEOPTaHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

. BBIJIBUTaTh M TPOBEPATh SKCIEPUMEHTAIBHO THIIOTE3bI O pe3yJbTaTax
BO3JICUCTBUS Pa3IMUHBIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTH XUMHUECKOU PEaKIny;

L] HCITIOJIBb30BaATh HpHOGpCTCHHBIe 3HAHUSA OJI1 DKOJIOTHYCCKHN FpaMOTHOFO
MTOBEJICHUS B OKPYXKAIOIICH cpelie;

. WCIIOJIb30BaTh  NMPHOOpPETEHHBIC  KJIIOYCBBIC  KOMIICTCHIIMH  MPH
BBITIOJTHEHUHM TPOSKTOB M Y4eOHO-HCCIICIOBATEIBCKUX 3aa4 10 H3yYCHHUIO CBOMCTB,
CIIOCOOOB TIOJTYUCHHS U PaCIiO3HABAHUS BEIICCTB;



L4 00BEKTUBHO OLICHUBATh I/IH(bOpMaLII/IIO O BCIICCTBAX MU XHUMHUYCCKHUX

IpoIIeccax;

. KPUTHYECKH OTHOCHUTBCS K IICEBJIOHAYYHOU uHpopManuy,

HeZ0OPOCOBECTHOH pekiiaMe B CPeJCTBAaX MAacCOBOW MH(OPMALIUK;

L4 O0CO3HaBaTb SHAYCHUC  TCOPCTUUCCKUX 3HAaHUM 1O XHMHH
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

L4 co3gaBaTb MOJCIN U CXEMBI JJIs1 PCIICHUA y‘le6HBIX 1 I103HaBaTCJIbHBIX
3aga4, IIOHHUMAaTb HCO6XOI[I/IMOCTB CO6J'II-OI[CHI/I5[ HpCﬂHHC&HHﬁ, npeajiara€éMbeix B

HHCTPYKIHUAX 1O UCITIOJIB30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U Jp.

@DopMbl OPraHu3aIuu Y4eOHbIX 3aHATHIA:
1. YpOK OTKPBITHSI HOBOT'O 3HAHHMS.
2. Ypok pediekcun.
3. Ypoxk 00001IeHus M cCHCTEMaTH3aI[iy 3HAHUH.
4. YpoK pa3BUBAIOIIETO KOHTPOJIS.
5. YueOHnas nexuusi.
6. Cemunap.
7. CamocTodATENbHAS, IPAKTUYECKas padoTa.

8. ucnyr.

OcHoBHBIE BU/IbI Y4eOHOMH 1esITeJJbHOCTH:
enenonaranue, mporHO3UPOBAHUE PE3YJIBTATOB JIEATEILHOCTH, peiieKcus; pemeHue

IpoOJIeMHOI 3a/1aun; OLlEHUBaHUE U MHTEpIIpeTalus MHQOpMAIMK U3 Pa3HbIX UCTOYHUKOB;
MOJIEIMPOBAHUE CUTYALIMH; IEATEIbHOCTh 10 AITOPUTMY; IUTAHUPOBAHUE COBMECTHON yueOHOU

JeATEIbHOCTH; U3JI0)KEHHE CBOCU TOUKHU 3PEHUS; PE3EHTALUS PE3yJIbTaTOB COBMECTHOM
JIEATEIIbHOCTH;
1: BUABI 1eATEJILHOCTH €O CJI0BECHOM (3HAKOBOW) OCHOBOIA:
1. Cnymanue oObSCHEHUN yUUTEIs.
Crnymianue v aHajiu3 BBICTYIUIEHUN CBOMX TOBAPUUIEH.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
PaboTa ¢ Hay4dHO-TIOMYJIIPHOM JIUTEPATYpPOil.
Pemnienne TEeKCTOBBIX KOJTMYECTBEHHBIX M KAUECTBEHHBIX 3aJ1a4.
BrinosHeHue 3a1aHuil 10 pa3rpaHUYEHUIO TTOHATHM.
CucremaTtu3zanus yaeOHOT0 MaTepuaa.
IT — BuBI AeATEIBHOCTH HA OCHOBE BOCTIPUSITHS 3JIEMEHTOB /IeliCTBUTEILHOCTH:
1. HaGmroneHue 3a JeMOHCTPALUSIMU YUUTES.
2. AmnHanu3 npoOJeMHBIX CUTYalHuH.
III — BuABI 1eATETBbHOCTH ¢ MPAKTHYECKOM (ONBITHOI) OCHOBOIA:
Pabora ¢ pa3naTouHbIM MaTepHaOM.
[TocTaHOBKA OMBITOB JJIs1 JEMOHCTPALIMH KJ1accy.
Brimonuenue paboT mpakTHKyMa.
[TocTpoeHune runoTe3bl Ha OCHOBE aHAIM3a UMEIOLIUXCS IAHHBIX.
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9 kjaacce

KajiennapHo-reMaTudeckoe IJIaHUPOBaHUe Y4eOHOT0 Kypca « Xumus.» (yriayOJeHHbIH YPOBEHB)

9 «_»xnacc
Bunsl DNeKTPOHHBIA(IIPPOBBHIE)
Ne KomnuecTBo dopma yueOHoM o0pazoBaTenbHBIE PECYPChI
ypOKa Tema
e 4acoB JlaTa | OpraHu3aly | JIEsTEIbHOCT
U 3aHATHS ¥ (Ha BeCh
pasnen)
IloBTOpenue kypca 8 kiacca 24
1-2 CBoIicTBa KJIaCCOB HEOPTaHUYECKUX BEIIECTB 1 https://www.youtube.com/watch?v=-
n8KDmKrRbk
3 [ToBTOpEHNE 3aKOHOMEPHOCTEH 110 1 https://resh.edu.ru/subject/lesson/204
MIEPUOJINIECKOI cUcTeMe 9/main/
4 KosnyecTBeHHbIE OTHOLIEHUSI B XUMUU 1
5 Pemenue pacuéTHBIX 33124 1 https://www.youtube.com/watch?v=
OhwBf{ZbCRqg4
6 Bxo1HOI MOHUTOPUHT 00pa30BaTENIbHBIX 1
JOCTHKEHHUH yUaIIuXxcs.
7-8 Pemenue tectoB no teme: CTpoeHue aroma. 2 https://chem-
CrtpoeHue 311eKTpOHHBIX 000104ueK. M30TOmBI. oge.sdamgia.ru/test?theme=37
9-10 | Pemenue TecToB 1o TeMe: 3aKOHOMEPHOCTH 2 https://chem-
W3MEHEHUN CBOMCTB aTOMOB M MPOCTHIX oge.sdamgia.ru/test?theme=38
BEIIECTB B Mpe/ieiax Mepro0B U TPyl
IIEpUOIMYECKON CHCTEeMBL. Penienue TecTos.
11-12 | Xumuueckas cBsi3b, € BUBI. PelieHne TecToB. 2 https://chem-
oge.sdamgia.ru/test?theme=40
13-14 | BaneHTHOCTh U CTETICHb OKUCIICHUS. Perenue 2 https://chem-
TECTOB oge.sdamgia.ru/test?theme=39
15 Knaccudukanus HeopraHm4eckux 1 https://chem-



https://www.youtube.com/watch?v=-n8KDmKrRbk
https://www.youtube.com/watch?v=-n8KDmKrRbk
https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/2049/main/
https://www.youtube.com/watch?v=0hwBfZbCRq4
https://www.youtube.com/watch?v=0hwBfZbCRq4
https://chem-oge.sdamgia.ru/test?theme=37
https://chem-oge.sdamgia.ru/test?theme=37
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https://chem-oge.sdamgia.ru/test?theme=39
https://chem-oge.sdamgia.ru/test?theme=5

coenuHeHu. Pemnienue TecTos.

oge.sdamgia.ru/test?theme=5

16 CBoiicTBa IpOCTHIX BelecTB. Perienue TecTos. https://chem-
oge.sdamgia.ru/test?theme=41
17-18 | CBoMcCTBa CIOKHBIX BELIECTB. Pemenue https://chem-

TECTOB. oge.sdamgia.ru/test?theme=28
https://chem-
oge.sdamgia.ru/test?theme=19

19 [Tpu3HAKM XUMUYECKHX PEaKIuil. https://chem-

Knaccudukanus XuMHIeCKUX peakIfi 1mo oge.sdamgia.ru/test?theme=33

pa3IMYHBIM NpU3HaKaM. Perenne TecToB. https://chem-
oge.sdamgia.ru/test?theme=6

20-21 | OKHCAUTETHHO-BOCCTAHOBUTEIHHBIE PEAKIIHH. https://chem-
Pemenue tecTos. oge.sdamgia.ru/test?theme=30
23-24 | CocraBnenue OBP MeTo10M 3JI€KTPOHHOTO
OasaHca
Tema 1 | XuMu4yeckne peakuuu 1 3aKOHOMEPHOCTH
UX MPOTEKAHUS
25 OHepreTuKka XMMHUYECKHX peakluui
26 Kunernka. CKOpOCTh XMMMUECKUX PEAKIIHM.
Karanu3. Xumudeckoe paBHOBECHE U CITOCOOBI
€ro CMEIICHUs
27 Pemenue 3a1a4 v ynpaxHeHUi
Tema 2 | PacTBopbl. Teopus 3/1eKTpOINTHYCCKON
AUCCONMAIINHT
28 OcHosnble nonoxeHus: TO/1 https://chem-
oge.sdamgia.ru/test?theme=35
29 Peakniuu nonHoro ooMeHa https://chem-
oge.sdamgia.ru/test?theme=29
30 Kucnots! kak 3nexkrposnutbl. OCHOBaHMS KaK



https://chem-oge.sdamgia.ru/test?theme=5
https://chem-oge.sdamgia.ru/test?theme=41
https://chem-oge.sdamgia.ru/test?theme=41
https://chem-oge.sdamgia.ru/test?theme=28
https://chem-oge.sdamgia.ru/test?theme=28
https://chem-oge.sdamgia.ru/test?theme=19
https://chem-oge.sdamgia.ru/test?theme=19
https://chem-oge.sdamgia.ru/test?theme=33
https://chem-oge.sdamgia.ru/test?theme=33
https://chem-oge.sdamgia.ru/test?theme=6
https://chem-oge.sdamgia.ru/test?theme=6
https://chem-oge.sdamgia.ru/test?theme=30
https://chem-oge.sdamgia.ru/test?theme=30
https://chem-oge.sdamgia.ru/test?theme=35
https://chem-oge.sdamgia.ru/test?theme=35
https://chem-oge.sdamgia.ru/test?theme=29
https://chem-oge.sdamgia.ru/test?theme=29

OJICKTPOJIUTEI

31 CoJr Kak 3JIEKTPOJIUTHI 1
32-33 | PemieHue 3a/1a4 ¥ ynpaXHEHUH 2
Tema 3 | O0mas XapakTepruCTHKA HEMETAJLIIOB 2
34 [Tonoxxenne Hemeramios B [leproguueckoit 1
cucreme. [IpocThie BemecTBa HEMETAILIBL.
35 CoeuHeHus HEMETaJJIOB 1
Tema 4 | Iloarpynna kucjopoaa 3
36 OO01mmas xapakTeprCcTHKa SJICMCHTOB 1 https://scienceforyou.ru/teorija-dlja-
MOATPYIIBI KKCIopoaa. Kucmopos u 030H. podgotovki-k-egje/himicheskie-
Cepa kak mpoctoe BemiectBo. CepoBogopo U svojstva-kisloroda-i-sery
cyabbuasl. OKCUIBI Cepbl
37 CBoMCTBa CEPHOM KHUCIIOTHI U €€ coJiei 1
38 Pemenue 3anay no teme: CoeITMHEHUS CEPBI. 1
Tema S | Iloarpynmna a3ora u eé THIMYHBIE 3
NpeJACTABUTEN
39 OOw1ast xapakTepUCTHKA MOArPYNIIbL. A30T - 1 https://scienceforyou.ru/teorija-dlja-
MIPOCTOE BEUIECTBO. AMMHUAK. podgotovki-k-egje/himicheskie-
Kucnoponcoaepskamiue CoeTMHEHHUS a30Ta svojstva-azota-i-fosfora
40 docdop U ero coelMHEHMSI 1
41 Pemrenne ynpaxHeHMi 0 TeMe: COEAMHEHUS 1
azoTa u ocdopa.
Tema 6 | Ilonrpynna yriaepoaa 5
42 OO01as XxapakTepuCcTUKa MOATPYIIIBI YTIepoaa. 1 https://scienceforyou.ru/teorija-dlja-
XuMHUecKue cBoicTBa yraepoja. OKcH bl podgotovki-k-egje/himicheskie-
yriiepojia. YToJibHas KUCJIOTa U €€ COJIH. svojstva-ugleroda-i-kremnija
43 KpemHuii 1 ero coeguHeHus 1
44 PewreHue 3a1a4 U ynpaxHeHUH 1
45 Pemrenne 3a1a4 u ynpaxHeHHN 1
46 Pemennie TecTOBBIX 3a1aHUI TIO TEME: 1 https://resh.edu.ru/subject/lesson/206
«Hemeramibiy. 8/main/
Tema 7 | O0mme CBOHCTBA METAJLIOB 1
47 [TonoxxeHue B NEPUOAUYECKON CUCTEME, 1

CTPOCHUC aTOMOB MCTAJIJIOB. Xumuaeckue
CBOMCTBA METAJIJIOB
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https://resh.edu.ru/subject/lesson/2068/main/
https://resh.edu.ru/subject/lesson/2068/main/

Tema 8

MeTasuibl IIABHBIX M MO0OOYHBIX NOATPYIIT

48 XapakTepucTuka MeTaJioB 1 A rpymimbl https://scienceforyou.ru/teorija-dlja-
podgotovki-k-egje/himicheskie-
svojstva-shhelochnyh-metallov

49 XapakTepucTHKa METALIOB 2A TPYIIITHI https://scienceforyou.ru/teorija-dlja-
podgotovki-k-egje/himicheskie-
svojstva-metallov-iia-gruppy

50 AJFOMUHUY ¥ €T0 COCTUHCHUS https://scienceforyou.ru/teorija-dlja-
podgotovki-k-egje/himicheskie-
svojstva-aljuminija

51 Xeneszo u ero coequHEHMs https://scienceforyou.ru/teorija-dlja-
podgotovki-k-egje/himicheskie-
svojstva-perehodnyh-metallov

52-53 | Pemenue 3aa4 v ynpaxHeHHA https://resh.edu.ru/subject/lesson/206
7/main/
Tema 9 | Xumnuyecknii IPaKTUKYM
54 OcHOBHBIE MpaBWJIa TEXHUKHU 0€30MMaCHOCTH, https://scienceforyou.ru/teorija-dlja-

oOparieHus ¢ 000py10BaHHEM, BEILIECTBAMHU. podgotovki-k-egje/pravila-raboty-v-

Pemenue tecTos. laboratorii-laboratornaja-posuda-i-
oborudovanie
https://chem-
oge.sdamgia.ru/test?theme=42

55 Pemenue skcnepuMeHTAIbHBIX 3a7a4.

PeanbHbIil XMMHUYECKUHN SKCIIEPUMEHT (3aJaHus
22 u 23)
56 Pemrenne skcnepuMeHTAIBHBIX 3a/a4.
PeanbHbIil XMUMUYECKUIN SKCIIEPUMEHT (3aaHus
22 u 23)
57 [IpakTukym: KauecTBeHHbIe peakiuu Ha https://scienceforyou.ru/teorija-dlja-

AHHUOHBI.

podgotovki-k-egje/4-1-4-
kachestvennye-reakcii-na-
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https://resh.edu.ru/subject/lesson/2067/main/
https://resh.edu.ru/subject/lesson/2067/main/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/pravila-raboty-v-laboratorii-laboratornaja-posuda-i-oborudovanie
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https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/pravila-raboty-v-laboratorii-laboratornaja-posuda-i-oborudovanie
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neorganicheskie-veshhestva-i-iony

58

IIpaxkTukym: KauecTBeHHBIE peaKIUK HA
KATHOHBI.

59

[Tonydenue u cobupanue ra3os (BOIOPO,
KHCJIOPOJI, aMMHUAK, STHJICH)

60

Petrenue skcniepuMeHTANIbHBIX 3a7a4 110 TEME
«T3[». KauecTBeHHbBIEC pEaKIIMU HA
HEOPraHU4YeCKHe KaTUOHBI U aHUOHBI

https://chem-
oge.sdamgia.ru/test?theme=31

61

Pemenne 3agannii Ne20 OKUCIUTENLHO-
BOCCTaHOBUTENBbHBIE peakiuu. CocTaBieHue
ypaBHEHUH METOJIOM AJICKTPOHHOT0 OajaHca.

https://chem-
oge.sdamgia.ru/test?theme=20

62

Pemenne 3agannii Ne20 OKuCIUTENBHO-
BOCCTaHOBUTEbHBIE peakiuu. CocTaBiaeHne
YpaBHEHHI METOJIOM 3JICKTPOHHOTO OaaHca.

63

Pemenne 3amanuii Ne20 OxucinuTenbHo-
BOCCTaHOBUTENbHBIE peakiuu. CocTaBieHue
ypaBHEHUH METOJIOM AJICKTPOHHOT0 OajaHca.

64

Pemenne 3agananii Ne20 OKuciIuTenbHO-
BOCCTaHOBHUTEbHBIE peakiuu. CocTaBieHne
ypaBHEHUN METOJOM DJIEKTPOHHOTO OajiaHca.

65

Pemenue 3amay Ha pacTBOPHI MO YpaBHEHUSIM
peakuun.3aganueNe2 1

https://chem-
oge.sdamgia.ru/test?theme=21

66

Pemenue 3a1a4 Ha pacTBOPHI MO YPAaBHEHUSIM
peakmuu.3ananueNe2 |

67

I'eneTrnyeckas CBSI3b HEOPraHMYECKHUX
BemiecTs. 3amanue Ne23

https://chem-
oge.sdamgia.ru/test?theme=25

68

Ypoxku-pesepna.
HTOroBbIif MOHUTOPUHT 00pa30BaTEIbHBIX
JOCTH>KEHHUH yJaIuxcsl.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 9 knacc/ ,Ky3nenosa H.E., TutoBa U.M., I'apa H.H. AkmrionepHoe o011iecTBo
«3narensctBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroandeckoe nmocodue 8-9 kmacc I'apa H.H. Axmeros H.A.
Xumus. 9 kinace. 3anaunuk. Kysnenosa H.E., Jleskun A.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://urok.apkpro.ru/

https://resh.edu.ru

https://chem-oge.sdamgia.ru

https://scienceforyou.ru/

https://foxford.ru/wiki

http://www.xumuk.ru

http://www.virtulab.net.

https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/
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https://ege-study.ru/ru/oge/materialy/himiya/programma-podgotovki/

		2024-02-20T10:25:45+0200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КАЛИНИНГРАДА ГИМНАЗИЯ № 40 ИМЕНИ Ю.А.ГАГАРИНА




