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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHoil paboueil mporpaMMbl BOCITUTAHUS.

[Iporpamma mo xumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILHY YYUTENIO B CO3JaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu J1a€T NpEACTaBICHUE O LENsAX, oOLIed cTpaTeruu
oOydeHHMs, BOCHHMTAHMUS M Pa3BUTUS OOYYAIOLIUMXCS CpPEICTBAMH y4eOHOTO
npenMeTa, onpeiessieT 00s13aTeNbHOE PEAMETHOE COAEpKaHue, €ro CTPYKTYpy 1O
pazmenaMm M TeMaM, pachpeiereHue 1o  KjaccaM, PEKOMEHIYEeMYIO
NOCJIEIOBATEIbHOCTh ~ U3YYEHHMS] XHMHUHM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PacTHBIX
ocobeHHOcTel oOywaronuxcs. B mporpamMme 10 XUMHUM — yUHUTBHIBAIOTCS
BO3MOKHOCTH Y4Y€OHOTO MpeJMeTa B pealu3aluyd TPeOOBaHUM K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEJIMETHBIM pe3yibTaTaM OOy4YCHHS U B
(GbopMHUpPOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-IO3HABATEILHONW  JIEATEIHLHOCTH
00y4aroIierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

WN3yyenue XuMuUM Ha ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIUICKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYYAIOIIMXCS, HA MPOJOJDKEHHE OOyYeHHsS Ha YpPOBHE CpEIIHEro
obmrero oOpa3oBaHusI.

3HaHME XUMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GopMUPYEMbIE XUMUEH TIPEJICTABIICHUS O TPEBPAIICHUSIX YHEPTUHU U
BEIIECTB B MPUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
npobiieM, IpoOIeMbl SKOJIOIMYECKO 0€30macHOCTH, MPOOIeM 3paBOOXPaHEHUSI.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMupOBaHUS KyIbTYPhl TUYHOCTH O0YUYAIOIIUXCS, HX 0011eH 1 (PyHKIIMOHATHHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4aroUIuXxcs, HAaBBIKOB WX CAMOCTOSTEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTATBHBIX ¥ HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MTOBCEHEBHOM )KM3HU, TAK U B IPO()ECCHOHATIBHOM 1€ATEIbHOCTH;



3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €UHCTBE TIPUPOJIBI M YEIOBEKA, SIBISICTCS KIFOYEBBIM ATAIllOM B
(OpMHUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4arONINXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ B AKOJIOTHYCCKOEC
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUsi B OOyUYEHHU XUMUU O0ECHeurBaIOTCS Ccreuu(UKoM
collepKaHUs TPEeIMeTa, KOTOPBIM SIBISICTCS TEAaroruveckd aJanTHPOBAHHBIM
OTpaXKCHUEM OIPECIICHHOTO dTala Pa3BUTHS XUMUHU.

YrnyOn€éHHbIN Kypc XMMHUU OCHOBHOTO 0O0IIEro o0pa3oBaHHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONTUMUCS CHCTEMBI TICPBOHAYATBHBIX TOHATHH XUMUH, OCHOB
HEOPTraHUYECKOW XMMHUH, OCHOBOIIOJATAIOIIMX MPEICTABICHUN OOIICH XUMUU |
OTJICTBHBIX 3HAUNMBIX IMOHATHUN OPTaHUYCCKON XUMHH.

CTpyKkTypa cojaeprKaHus MPOrpaMMbl MO XUMUU c(PopMUpOBaHA Ha OCHOBE
CHUCTEMHOTO Tojxoja kK e€¢ m3ydeHwro. CojaepikaHHe CKIIAIbIBACTCS W3 CHCTEMBI
MOHSTHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O XUMHYCCKOM
peaknuu. O0Ge 3TH CHUCTEMBI OPraHW30BaHBI MO MPHHIIMITY IOCIIEIOBATEIIBHOTO
pa3BHUTHS 3HAHWH HA OCHOBE TEOPETHUCCKHX MPEICTABIICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npeicTaBieHui 00 AIEKTPOTUTUIYECKOM TUCCOLMAIUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KHHETHUKE U TEPMOJAMHAMUKE.

B ocHOBYy TeopeTHueckuxX 3HAHWUN TIOJOKEHBI SMIIMPUYECKU MOJTYUYCHHBIC
dakTel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy u 00ecCleYruBaroT OOYyJalomMUMCS BO3MOXKHOCTb OOBSCHATh H
IPOTHO3UPOBATh CBOMCTBA, CTPOEHHE W OOJACTU MPAKTHYECKOTO MPUMEHEHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsT MPOTPAMMBI MO  XUMHH  MPOUCXOJUT  C
MCIIOJIb30BAaHUEM 3HAHUH U3 paHEee U3yUYEHHBIX YUEOHBIX MMPEMETOB: OKPY KAFOIIHM
MHp, Onosiorus, pu3ruka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHSI.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yrayOaEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3zoBaHus, cHenuUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeYeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oO0Opa3oBaHus. B mporpamMMe 10 XUMHH
peanu3yeTcsl pa3BUBAIONIAS M MPAKTUYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mubdepennmanys  oOydeHUs, BKIIOYArOmas  OPOQWIBHYI0  MOATOTOBKY
oOydJarmmxcs H TMOCJIEAYIONee CaMOOMpPECICHHEe B BBIOOpPE HAIPABICHUS
o0ydeHus B IpoPHIbHBIX KiIaccax.



VYrinyOonéHHoe UW3ydeHHME XMMHHM  CHOCOOCTBYET  pealu3aluu  3aaad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJA0CTAaBIECHNE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyaJlbHbIE W TBOPUYECKHE
CIIOCOOHOCTH MPU U3YUEHUH YU€OHOT0 MpeaMeTa, HE0OX0AUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JaldbHEHIIeH TPYI0BOM €SI TEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
MCIIOJIb30BaHUsI B 00pa30BATENbHBIX OPraHU3alMsgX, Pealu3ylolIuX MPOrpaMMbI
muddepeHurpoBaHHOro (yriryOsn€HHOro, NpOoQUIBLHOTO) H3YYEHHUS OTICIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMUs.

OO6pazoBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJIEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUI OCHOB XMMHMYECKOW HayKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NeATEeIbHOCTH
YeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOWM KyJbTypbl. 3ajada y4eOHOTO
peIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUUYECKUX 3HAHUN — BaXKHEHIIINX
(akToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJIaM TO3HaHWS TpPU MU3YYCHUH BEHIECTB U XHUMHYECKUX pPEaKIui,
(dbopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHHUM B Y4YeOHO-NIO3HABATEIBHOM M  Yy4eOHO-UCCIIEN0BATENbCKON
JEsITEeIbHOCTH, OCBOECHHMU MpaBUil O€30MacHOro OOpallleHHs C BEIIeCTBaMU B
MIOBCETHEBHOM JKU3HU.

[enu n3yyeHust XMMUU OTpaXaroT HapPaBJIEHHOCTh 0Oy4EHHUsl HAa pa3BUTUE U
camMOpa3BUTHUE JINYHOCTH, POPMHUPOBAHUE €€ NHTEIJIEKTA U 00ILEN KyJIbTYpBbI.

N3ydyeHne XMMHUU HAIIPABJIEHO HA JOCTHKEHHE CIIEAYIOMIMX LIeNeH:

(opMupoBaHHE UHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY HPUHATUIO pPELIEHUM,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIMIMMCS YCIIOBUSAM KHU3HH;

(dopMupoBaHUE CUCTEMbI XMMUUECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, KaK OCHOBBI /I TMOHUMAaHUS XUMHUYECKON CTOPOHBI
SABJICHUH OKPY’KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOYydYaIIMXCs K CaMOCTOSITCIBHOM IT03HABAaTECIBHOU U
UCCJIEIOBATEIbCKOM  JE€ATEIBHOCTH, K  HAy4yHbIM  METOJaM  II03HAaHMI,
(dopMupoBaHUE MOTHBAIIUU U PA3BUTHE CITIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopMupoBanue  0o0me  (YHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCIIE€ YMEHUH OOBIACHATh M OLICHUBATH SIBJICHUS
OKPYXAIOLIEro MHpA, WCIOJIb3Ys 3HAHUS U ONBIT, MOJyYCHHBIE MPU H3Y4YECHHUH
XUMWH, IPUMEHATD UX [IPU PELICHUH MPOOJIEM B TIOBCEIHEBHOM KU3HU U TPYIOBOM
NEesTENbHOCTH;



pa3BuTHE Yy OOydYaromIMXcsi HMHTEpeca K H3YYEHUI0O XUMUU U chepam
NESATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOLLETO MPOQUIISI U HAMPABIEHHOCTH JaJIbHEUIIEr0 00yUeHUS;

OCO3HAHHME LEHHOCTH XMMHUYECKUX 3HAHUM B U3HHM YEJIOBEKA, MOBBIIICHUE
YPOBHS DJKOJIOTHMYECKOW KYJIBTYphI, HENPUATHE IAECUCTBUU, NPUHOCALIUX BpE
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00yYaroUMMUCS ONbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHLIMI ), HEOOXOAUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIBHOCTH.

Ha yrny6nénHnoe u3ydyenue yuyeOHOTo npeamera « XuMus» oTBOAUTCS 1o 136
yacoB B 8 u 9 knaccax (4 daca B HEJENI0), TO €CTh 2 Yaca B HEJEII0 3a CYET
o0s3atenbHOM yact OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, popmupyemoii
ydyacTHHKamMu oOpa3oBaTelbHbIX OTHowIeHud. Bcero 272 wyaca 3a aBa roja
oOy4eHusl.



COIEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU IEATEIbHOCTU
yenoseka. [Ipeamer xumuun. Pons xumuu B )u3HU yenoBeka. Kpatkue cBenenus oo
WCTOPUU BO3HUKHOBEHUSI M PA3BUTHS XUMHHM. XUMHS B CUCTEME HaykK. Tena u
BeniecTBa. OU3NMYECKUE U XUMUYECKHE CBOMCTBA BEUIECTB. ATPEraTHbIE COCTOSHUS
BemiecTB. [IoHSATHE O TEOPETHYECKUX W SMIIMPUUYECKHUX METOJaxX MO3HAHUS B
€CTECTBEHHBIX HayKkax. [IpencTaBieHuss 0 HAyYHOM IO3HAHUM HA SMIUPUYECKOM
YpOBHE: HAOIOJICHHE, U3MEPECHHE, IKCIICPUMEHT, MOJCIMPOBAHKE, BHIYHCICHUE.
[IpencraBnenust 0 HAy4HOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: Hay4YHbIE (PAKTHI,
npobsiemMa, ruroTe3a, Teopus, 3aKOH.

A3pik xuMuH. VIcTOUHNKN XUMHUYECKON WH(pOopMaIum.

[TonsiTue 0 mMeTomax paboOTHl C XUMHUYECKUMHU BemecTBaMu. O0opyaoBaHKE
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpamieHusi c
BEII[ECTBAMU U J1aOOPaTOPHBIM 000PY0OBAHHUEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOIHBIE BOJIBI, TOPHBIE TOPOIbI M MUHEpasbl. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIx cMecsx. CrocoOsl pazaeneHus: cmeceid. OuncTka BEIIeCTB.

BemecTtBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertainisl 1 HeMeTasuibl. BellecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuueckast popMyia. BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemlecTB. OmnpenesieHHe BAJICHTHOCTH 3JEMEHTOB IIO
dbopmynaM OMHAPHBIX COSAUHEHUN U cocTaBlieHne (hOPMYI OMHAPHBIX COSTUHCHHM
0 BAJIEHTHOCTH 3JeMEHTOB. OTHOCHUTENIbHasi aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYyJIsIpHass macca. MaccoBasi 107 XMMHYECKOrO 3JIEMEHTAa B COEAWHECHUMU.
Haxosxxnenue npocreiiieii ¢opMyIbl BENecTBa Mo MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoOCBs3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiectBa. Pacuetst mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 107
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmiein (hopMmyisl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3NYECKUe U XMMUYECKHUE SABJICHUS. XUMHUYECKas PEAKLIHS U €€ NMPU3HAKU.
VYcnoBust npoTeKaHUs XUMUYECKUX peakuid. 3aKOH COXPaHEHUs MAacChl BEIIECTB.
ATtomHO-mMonekysipHas teopus. JXusep u gesrensHocTh M.B. JlomoHOCOBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX peaKlnil (COeNMHEHUS, PA3JI0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHUSIM.



DKCINIEPUMEHTAIbHOE HM3YYEHHUE BEIIECTB M SIBJICHUWA. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTopud W MpUEMaMU
oOpaiiieHust ¢ 1a00paTopHbIM 000pyI0BaHKHeM. 3yueHune u onucanue pu3nueckux
CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMETaJUJIOB.
Ha6monenne pusnyeckux (IiaBaeHUE BOCKa, TasHUE JIbJla, paCTUpaHUE caxapa B
CTyNKEe, KHUIIEHHE U KOHJICHCAIUsl BOJIbI) W XUMHUYECKUX (TOpEeHUEe CBEYH,
MPOKAIMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE COABI WA MEJIa C COJISTHOU
KHUCJIOTOM) siBIeHUN. O3HAKOMJIEHHE ¢ 00pa3liaMH BEIIECTB KOJIMYECTBOM | MOJIb.
HaGmionenne u omnucaHue NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX pPEaKIUi
(pa3nokeHne caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTBHI C XJIOPHAOM Oapus,
noJiydeHue u pasnoxkeHue rugpokcua meau (1) mpu nHarpeBanuu, B3auMoieicTBue
xenesza ¢ pactBopoM coiu meau (II). M3yyenue cnocoOoB paszzaenenus cmeceit (¢
OMOIUIBIO MarHura, bunsTpoBaHUeE, BLITIApUBAHNUE, TUCTUIUISINSA,
xpoMartorpadus), MPOBEICHUE OYNCTKH ToBapeHHOW comu. Halmomenue wu
OMUCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHEHHUSI MACCHI.

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

IIpencraBnenuss o ra3zax. Bo3myx — cmech rasoB. CocTaB BO3lyxa. 3aKOH
ABoragpo. Monspabeiii 00bE€M Ta3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIEeCcTBa 10
U3BECTHOW OTHOCUTEIBHOM IJIOTHOCTU. OOBEMHBIE OTHOIICHHS Ta30B IIPH
XUMUYECKUX PEaKIUX.

Kucnopon — smemeHT M mpoctoe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3nYecKue U XUMUYECKUe CBOMCTBA (peaKIMi TOPEHUS U OKUCIICHHS).
IIponiecchl okucienus B xuBoil npupoae. Okcuawl. [IpuMeneHue kuciopona.
CriocoObl MoTy4eHus: KUCJIOPoia B 1a00paTopuu U npombiinuieHHocTH. [loHaTue o
karanuzatope. KpyroBopor kwucinopoma B mnpupone. O30H — amioTpomnHas
Monudukanusa kucaopoaa. O30HOBBIN CII0M, €ro 3HAUSHHE J1JIs1 )KUBBIX OPTaHU3MOB.
Pazpymienne 030H0BOro Ciosl.

TemoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
3K30- U BHJOTEpMUYECKHE peakuuu. TornuBo. Mcnonb3oBaHue yriisi 1 METaHa B
KauecTBEe TOTUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsTue o mapHUKoBOM 3¢ heKTe.

Bonopon — anemenT u npocroe BeniectBo. Haxoxnenue Bogopoaa B Ipupoze,
duznueckre 1 XMuMUYECKHUEe CBOMCTBA, MPUMEHEHHE, ClIOco0bI momyyeHus. [lonsarue
0 KUCJOTax U coisix. Mcnonb3oBanue BOAOpoAa B KAUECTBE TOIIHMBA.

Bonma. ®wusnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBL
HachllieHHble 1 HEHACBHIILIEHHBIE PAacTBOPBHI. PacTBOPMMOCTH BELIECTB B BOJIE.
@akTophl, BIMAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHIEHTPALIMK PACTBOPOB: MAaccoBas JOJsl paCTBOPEHHOIO



BEIllECTBA, MOJsIpHAs KOHIIEHTpanus. Polib pacTBOPOB B MpUPOJIE U B KU3HU
YEJI0BEKA.

Xumuueckue cBoiictBa Bojabl. [lonstue 00 ocHoBanusx. Ilonstue 00
uHauKaTopax. KpyroBopoT BoOJbl B MOpHUpOJE. 3arps3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA TPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosiecoOpasyromniue (OCHOBHBIE, KHUCJIOTHbIe, aM{OTEpHbIE) U
HecosieoOpasyromue. MexayHapoaHas HOMEHKJIAaTypa OKCHUIOB. TpuBHaiIbHbIE
Ha3BaHUs OKCUJ0B. Dusnyeckue U XapakTepHbIE XMMUYECKHE CBOWCTBA OKCHJIOB
(B3anMoOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMU, C IPYTUMH OKCUIAMU).
[Tony4yeHue OKCHIOB.

[TonsiTve O TUAPOKCUIAX — OCHOBAHUSX U KHUCJIOPOJCOJCPKAIIUX KHUCITOTaX.
Kucnorel. Knaccudukanus kucnor. MexayHapogHas HOMEHKJIATypa U
TpUBUAJIbHBIC Ha3BaHHS KUCIOT. DUBHYECKUE U XUMUUYECKHE CBOWCTBA KHUCIIOT
(B3amMoOICHCTBUE C MeTaJllIaMH, C OKCHUIaMU METaJIJIOB, OCHOBAHHUSIMU U COJISIMH).
Pan axtuBHOocTM MetammoB H.H. bexeroma. Ilomyuenue xucnor. Kuciorsr B
IpUPO/Ie, TPUMEHECHHE BAXXHEUIITUX KUCIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHWM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexayHapoiHass HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanuii. Illemoun, ux cpoiicTBa (B3aUMOJEHCTBUE C KUCIOTHBIMU OKCHIAMH,
KACJIOTaMH M COJIIMHM) M CHOCOOBI moiydeHusi. HepacTBopuMbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMHU) U CIIOCOOBI TIOJIy4eHUsI. AM(POTEPHOCTD.
[TonsiTue 06 amM@oTepHBIX THUIAPOKCHUIAX (HAa TPUMEPE THAPOKCHIOB IIMHKA MU
ATIOMUHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIIOTaMHU U IIEJI0YaMU) U
MOJIyYEHHUE.

Comu (cpenHue, KHUCIbIE, OCHOBHBIE, [IBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojieil. TpuBHanbHble Ha3BaHUA COJIel. PU3NUECKHUE U XapaKTEPHbIC
XUMHUYECKHE CBOWCTBA HA IpUMepe cpeanux coiueu. [lonmyuenne conei.

['eneTnyeckas CBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

KOJMYECTBEHHOE OIPEAEIICHUE CONePKaHNs KHCIOPOIa B BO3YXE;

NOJIyYeHHUe, COOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAA;

HaONIOZICHUE B3aMMOJCIHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBHIMA
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHHUS;

03HAaKOMJIEHHE C 00pa3iaMy OKCHJIOB U OMKHCAHUE UX CBOMCTB;

MoJlyuyeHue, cOOMpaHue, paclo3HaBaHWE W H3Y4YEHHE CBOWCTB BOJIOPOJIA
(ropenue);

B3aKMMO/IeiicTBHE BoJIopoaa ¢ okcuaom meau (11);



UCCJEI0BAHUE OCOOEHHOCTEM  PAcTBOPEHMsI BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

[IPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJAPHOM KOHUEHTpaUUEH
PaCcTBOPEHHOIO BEIIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

ONpENIEIIEHNE PACTBOPOB KUCJIOT U LIEJI0YEN C MOMOILIBIO HHAUKATOPOB;

UCclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB Pa3IUYHBIX KIJIACCOB;

u3zyuyeHue B3aumojencTeusi okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIM HEUTPAITU3ALINY;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO MeETajljia
JIPYTUM W3 pacTBOPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U IIEJI0YEN;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a1ad 1no TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
sgemenToB /. U. MenaesneeBa

Crpoenue atomoB. XuMuueckasi cBA3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peaKkiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dyeMeHTOB. [lonsTue o
rpynmnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMETbHBIX
MeTajjlaX, TaloreHaX, WHEPTHBIX (OJIaropoAHBIX) TazaxX. DJIEMEHThI, KOTOPHIC
00pa3zyroT aM(poTepHbIE OKCUJIBI U THAPOKCHUJIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucteMa xumudeckux siemeHToB [[. M. MenneneeBa. KoporkonepuonHas u
mHHOTIeproaHas ¢Gopmbl Tabmuiel  «llepuoguyeckas cucteMa XUMHUYECKUX
sanemenToB JI. 1. Menneneesay. [lepuoas! u rpymnmnst (A- u b-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oromnbl. PannoakTHBHOCTS.
DNEeKTpOHBI. DNEKTpOHHAs OpOWUTamb. DHEPreTUYECKHE YPOBHH M TIOJYPOBHH
atoma: s-, p-, d-opOutanmu. DIEKTpPOHHBIE KOHPUTYpallMd H DJIEKTPOHHO-
rpadudeckue ¢Gopmynsl aTroMoB. DPU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuoia U rpynisl d5eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 35eMeHToB [lepuonnueckon cucremsl . . Menneneesa:
pacnpenesneHue 3JEKTPOHOB MO JHEPreTHYECKUM YPOBHSAM, NOAYPOBHSM H
opoutasam. Gusndeckuit cmpica [lepruonnueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynIiaMm u nepuogam. Mizmenenue
KHCJIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUNA XMMHUYECKUX JIEMEHTOB B MEPUOAAX U



rpynnax. XapakTepUCTUKa XHMHYECKOrO »3J€MEHTa IO €ro IMOJIOKEHUIO B
ITepuonnueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoanueckoro 3akoHa u [leprnoandeckoi cHCTEMbI XUMUYECKHAX
JJIEMEHTOB Ul pa3BUTHA Haykd W Ipaktuku. JI. M. MenneneeB — y4yeHbId U
IPaKJIaHHH.

DNeKTpOOTPULATEIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHUYECKAsl CBSA3b.
Bunpl xumudeckoi CBsI31: KOBaJICHTHAs MOJISIPHAS CBSI3b, KOBAJICHTHAsI HEMOJISIpHAS
CBSI3b, MOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW U MOHHOU CBS3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIbI BellecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHbie BemecTa. TUTBI KPUCTAUNIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAasl, MOJICKYJISIpHAs U UX XapaKTePUCTUKH.

Crenens okucnenus. OnpeeneHre CTerneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
coenuHeHuaX.  OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iponeccer
OKHUCJICHMsSI U BOCCTaHOBJIeHUA. OkucinuTenan U BoccTaHoBuTenu. CocTaBieHHE
ypaBHEHUN MPOCTHIX OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN M PACCTAaHOBKA
B HUX KO3(DPHUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OaiaHca.

OKCNEepUMEHTAIbHOE U3YUCHHE BEIIECTB U SIBJICHUIA:

O3HAaKOMJIEHHE C 00pa3aMy METaNIOB U HEMETAIIOB;

MOJENMPOBAHUE CTPOCHUS MOJEKYJ IpPU IOMOIIM PHUCYHKOB, MOJEJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

IPOBEACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHl  OKHCIHUTEIBbHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3I0KEHUS, COETUHEHNUSA ).

MexnpeaMeTHbIe CBA3H

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMHUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MNOHSTUMN, TAK U HOHITUM, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HayKaXx.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpoIecc), HayYHbIN (pakT,
TUMO0Te3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiIacCHUUKAIWs, MEPUOIUIHOCTD,
HaOJII0/IeHHE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIETTb.

®usnka: SBIEHUS NPUPONBI, (U3UYECKUE SBICHUSA, BEIIECTBO, TEJO,
¢uznueckre BEIWYWHBI, €IWHUIBI HM3MEpeHus, o00BEM, Macca, arperaTHbIC
COCTOSIHUE BEIIECTBA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOCHHE
ra3oB, >XUAKOCTEH M TBEPIbIX (KPUCTAIUIMYECKHX) TEJ, DJICKTPUUYECKUU 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIIecCchl 0OMEHAa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE TIOPOIBI, TOJIE3HbIE
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.

TexHomnorusi: TexHocdepa, TpoOU3BOACTBO, XUMUUECKHNE TEXHOJOTUH, CBHIPbE,
KOHCTPYKIIMOHHBIE MaTEPHUAIbI.



9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaK s

[loBTOpEeHre u yriyOiieHHe 3HaHU OCHOBHBIX DPa3lesoB Kypca 8 Kiacca.
Ctpoenne atomoB. CBOICTBa aTOMOB XUMUYECKUX JIEMEHTOB, UX KOJIMYECTBEHHBIE
M KayeCTBEHHBIC XapaKTEPUCTUKHU (paguycC, SJIECKTPOOTPUIIATEIHLHOCTh, SHEPTrUs
noHuzaruu). [locnenoBaTebHOCTh 3aMOMHEHUS AIEKTPOHHBIX OpOUTANIE aTOMOB
MaJbix nepuoaoB. OCOOEHHOCTH 3alOIHEHUS DJIEKTPOHHBIX OpOuTaneil aTOMOB
Oonpux mepuosoB. [leproguueckass cucTeMa XMMHUYECKHX JJIEMEHTOB B CBETE
NpEACTAaBICHU O CTpoeHuM aroMa. CTeneHb OKHUCICHUS U BaJECHTHOCTD.
[IpencraBneHne 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX AJIEMEHTOB
(3MEeKTPOOTPULIATENBHOCTb, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB U THAPOKCHUIOB) OT CTPOCHUS aToMa.

Crtpoenne BemiecTBa. BemecTtBa B TBEpAOM, JXKHUJIKOM U Tra3000pa3HOM
COCTOSIHMU. BuIbl XUMHUYECKOW CBS3W: HOHHAs, KOBaJIeHTHasl (HEMOJIApHasl,
NoJIsIpHAsi); OOMEHHBIM U JIOHOPHO-AKIIENTOPHBIA MEXaHU3M 00pa30BaHUS
KOBaJICHTHOU CBS3HU.

MexxMomneKyspHble B3auMOIEHUCTBUS (BOJOpOJHAS CBsA3b, CUJIbI BaH-nep-
Baanbca). Tumnbl KpUCTAITMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYeCcKas,
MOJIEKYJISipHasi — 1 OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTALIMYECKOU PEIIETKU U BUJIA XUMHUYECKON CBA3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHHUS  XMUMHUYECKHX  pEaKUUu.
Knaccudukanuss XMMUYECKUX peakiil MO pa3MyHbIM MpU3HAKaM (10 YUCITYy |
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TeIIoBOMY 3¢GdeKTy, o
U3MEHECHMIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHUIO KaTalau3aTropa, Mo arperaTHOMY COCTOSIHUIO pEarupyrouux BEUIECTB).

DNeMEeHTbl XUMUYECKOU TEPMOANHAMUKU. JHEPreTUKA XUMUUECKUX PEAKIUN.
TennoBoit 3deKkT XUuMHUUECKON peakiuu. IK30- M IHIOTCPMHUUYCCKHUE PEaKIUH,
TEPMOXMMHUYECKHE ypaBHEHHUs. 3aKkoH ['ecca u ero ciuenctBusi. Beruncienust mo
TEPMOXMMUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOPOCTM XHMHYECKON peakluu. 3aKOH JEUCTBYIOIIMX Macc.
@aKTOphl, BIUSIOIMIME HA CKOPOCTh XUMUUYECKOW peakuuh. JHEPrusi aKTUBALIMU.
[Tonsitue o karanuze. depmenTsl. UHTHOUTOPHI.

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX peakiusax. [lousTue o
XUMUYECKOM paBHOBecuu, npuHiun Jle Illarense. VYcioBus cmemeHus
XUMHYECKOTO paBHOBECHs. DaKTOpBI, BIMSIOINIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHue  BO3MOXKHOCTH  IPOTEKAHHUS  XUMHYECKHX
MpEBpALICHUN B PA3JIMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUNA 00 M3yUYEHHBIX
3JIEMEHTAX XUMUYECKOM KUHETUKHU U TEPMOIUHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE pEeaKInm. OKucnuTenbHO-
BOCCTAHOBHUTEJILHBIE CBOMCTBA XMMHUUYECKHX 3JIEMEHTOB, 3aBUCHUMOCTh OT CTEIECHU
OKHCJICHUA. BaXHble OKHCIHTENM W BOCCTaHOBUTENU. I[lepmaHraHar kanus
(xapaktepuctuka). CocTaBlieHHE YpPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIIEKTPONUTHYECKAsd AUCCOUMAMA. XHWMHUYECKUE pEaKlIMu B pPacTBOpax.
Teopus sneKTpoaIuTUYECKON nuccolnanuu. PactBopenue kak (pU3MKO-XUMUYECKUI
npouecc. IloHAaTne o rHOpaTax W KPUCTALIOTHAPATAX. OJIEKTPOJIUTHl U
HEANEKTpoJauThl. KaTuoHbI, aHUMOHBL. MexaHuW3M JUCCOLMAIMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMUYECKOU CBsI3U. CUIIBHBIC U clla0ble 2JIeKTPOIuThl. CTeneHb
IWCCOLIMAllUM, KOHCTaHTa auccouuanuu. FMoHHoe Tmpou3BeneHue  BOJBI.
Bonopoaunsiii  mokazarenb. WHIMKATOpPBI. DNEKTPOIUTHYECKAS AUCCOLMALMUA
KHCJIOT, OCHOBAaHUH U COJICH.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUS PeaKIuii HOHHOTO OOMEHa.
MonekyJisipHbI€, MTOJIHBIE U COKPAIlICHHBIE HOHHBIE YpaBHEHUS peakinii. CBOKCTBa
KHUCIJIOT, OCHOBAaHMI M COJIEHl B CBETE MPEACTABICHUN 00 DJIEKTPOIUTUYUECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI.

I'mpponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEbI B
BOJIHBIX paCcTBOpPax COJIEH.

OKCIEpUMEHTAJIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
MOJENSIMUA KPUCTAJUNIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTalJIoB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs);

UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIMU OT BO3AEUCTBUS
pa3IUYHBIX (PaKTOPOB;

OMBITHI, WUTFOCTPUPYIOMINE OOPATUMOCTh XUMHUYECKUX PEAKIIHIL;

UCCJIEOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB, Ipolecca AUCCOIUALUN
KHCJIOT, IIeJIOUEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKK IPOTEKAHUS pPEAKIUU
HOHHOTO 0OMeHa (0Opa3oBaHHEe OCajIKa, BBIICIICHHUE Ta3a, 00pa30BaHUE BOJII);

NpUMEHEHHEe WHIUKATOPOB (JIakMyca, METWIIOpaHka U deHondTanenHa) ais
ONPEAEIIEHUS XapaKTepa CPeabl B paCTBOpPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE  OIBITOB, WUIOCTPUPYIOLIUX  IMPUMEPHI  OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUi (TOpeHUE, PEAKIIUU PA3IIOKEHUS, COCTUHEHHUS);

pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO Kadye€CTBEHHBIX
pEeaKInii Ha UOHBI;

pelieHrne AKCHEpPUMEHTAIbHBIX 3aga4 nmo TeMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTUUYECKAS
JIUACCOLIALIAS.

Hemerasibl 4 UX COeAMHEHUS



OO6mass xapakTepucTUKa HeMmeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUYECKUX DSJIEMEHTOB, TMPOCTBIX BEIIECTB, ayoTpornus. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBa HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTHKA
COEIMHEHUI HEMETAJUIOB.

OO6mass xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — I'AJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3auMOIEHCTBHE
C MeTaljlaMd, HeMeTalslaMd, BOJOH, IienoyaMu). XnopoBogopoa. CosHas
KHUCIIOTa, XMMUYECKUE CBOWCTBA, TMOJIydyeHUe, mpumeHeHue. [lelicTBue xjopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M ueioBeka. BakHelme Xaopuabl U UX HaX0XKICHUE B
npupoje. [ToHsiTue 0 KUCIOpOoICOAePKAIIUX KUCIOTaX XJI0pa U UX COJSIX.

VVIA-rpynnei. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIC CTENEHU
okucnenus. CTpoeHune u (pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U
cepbl. AJJIOTPOIIHBIE MOIU(PUKAIIMU KUCJIOpPOJa M cepbl. XMMUUYECKHE CBOWCTBA
cepbl (B3aUMOJICHCTBHE C HEMETaUlaMH, MeTajulaMHu, KOHIEHTPUPOBAHHBIMHU
a30THOW u cepHoil kuciotamu). CepoBojopona, cTpoeHue, (Quznyeckue u
XUMHUYECKHE CBOWCTBA (KHCJIOTHBIE M BOCCTAHOBUTEIbHBIC CBOMCTBA). OKCHIIBI
Cepbl KaK MPEICTaBUTENU KHUCIOTHBIX OKCHIOB. CepHHCTas KHUCIOTa U €€ COJIH.
CepHas kuciora, Gu3nyecKue 1 XMMUIECKHUE CBOMCTBA (0OIIHME KaK MPeICTaBUTEIISI
KJj1acca KucioT u cnernududeckue). Coiau cepHON KUCIOThl. XUMUYECKUE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUICEHHOTO CHoco0a TMOJyYeHHs] CEepPHOUM KHCIIOTHI.
[IpencraBiieHnss 0 XMMUYECKOM TMPOU3BOJICTBE U CBSA3AHHBIX C HUM NMPOQECCUsix.
[IpumeneHue cepHOil KUCIOTHI U cylb(aToB. KauecTBeHHbIE peakiiny Ha CyJIbPUT-
, CynbQua- U cynbdaT-aHUOHBI. HaxoxaeHue cepbl U ee COeMHEHUN B MPHUPOJE.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEIUHEHUSIMU CEPhI (KUCIOTHBIE
JI0K]TH, 3arpsiI3HEHKE BO3/TyXa), CIIOCOOBI €ro MpeAoTBpaICHUS.

OO6miast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

A30T, pacnpoCTpaHeHHE B MPUPOJE, HU3MUECKHE W XUMHUYECKHE CBOWCTBA
(B3aumoeiicTBUE ¢ MeTajulaMu, BOJAOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoae. AMMHaK, ero (U3MYECKHE ¢ XUMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOMCTBA BOJJHOTO PACTBOPA), MPUMEHEHHE U TIOTyUYCHHE B JIA0OpaTOPHH
U TOpOMBIIUIEHHOCTH. WMOH aMMOHUS, JIOHOPHO-aKUENTOPHBI MEXaHH3M €ro
obOpazoBanusa. Comu aMMoOHHS, HUX (QU3NUECKHE UM XUMHYECKHE CBOWCTBA
(pa3nokeHre W B3aUMOJEHCTBHE CO IIeslo4yaMu), npuMeHenue. KauecTBeHHas
peakius Ha noHbl amMmmoHus. Oxcuabl azota (I, IL, III, IV, V). AzotucTas kuciora.
A3OTHas KACTIOTA, €€ MOTy4YeHHEe, (PU3NIECKUE U XMMHIECKHE CBOMCTBA (00IIIHe KaKk
MpEACTAaBUTENS KJacca KUCIOT U crnenuduueckue), npuMeHeHue. XUMHUYECKHe
peakiuu, Jexaliue B OCHOBE MOJYyYEeHHUSI a30THOM KUCIOTHI B MPOMBIIIJICHHOCTH.



Hutpatbl u Hutputhl. KauecTBeHHbIE pEeaklMM HAa HUTPAT- U HUTPUT-aHUOHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEl Cpelibl COCTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOXK]JIH, 3arPsI3HEHUE BO3/TyXa, MIOYBHI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanmu Gocdopa (6emnsiit u kpacHsiit hochop),
dbu3nYecKre U XUMHUYECKUE CBOMCTBA (B3aUMO/ICHCTBIE C METAJIJIaMU, KUCIIOPOJIOM,
rajoreHamMu, KOHIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). OKCHUIIBI
docdhopa (III, V), docdhopnas kuciora, ¢huU3UYEeCKUe U XUMHUUYECKHE CBOWCTBA,
nonyuyenue. KaudecTBeHHass peakius Ha (Qocdar-uonsl. [IpeacraBnenus o
ranorenunax docdopa (LI, V).

[TonsiTue 0 MuHepaIbHBIX yA0OpeHusix. A30THbIC, (hOocPOopHbBIE, KOMILIEKCHBIC
ynoOpeHus. XMMHUECKOE 3arpsi3HeHUE OKPYKAIoIe Cpeabl COSAUHEHUSIMU a30Ta
u ¢ocdopa.

O6mas xapaktepucTtuka anemMeHTOB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

VYrnepon, aminorponueie Mogudukanuu (rpadut, anmas, dymiepeH, rpades,
HAHOTPYOKM), (U3MYECKHME W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB
(B3amMoOIeiCTBUE ¢ METaJlIaMH, HEMETaUlaMHi, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoil kucioramu). [lonstue 06 amcopobumu. KpyroBopoT yriepoaa B mpupoze.
Oxcunpl yriaepoja, ux Gu3nyeckue u XMMHUYECKHe CBOMCTBA, JICWCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTrHYecKue mpobdiieMbl atMochepsl,
CBsI3aHHBIE ¢ OKcuioM yriieposa (IV). YronsHas kucioTa u ee coiu, ux puznueckue
M XUMHYECKHE CBOWCTBa, TMOJydyeHHMe U  mnpumeHeHue. KapOoHartsl,
rUApoKapOoHaThl, WX cBoWcTBAa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepojaa: yriaeBoAoponabl (MeTaH, dTaH, ITHIICH, alleTUJICH), 3TaHOJ, TJIUIEPHH,
YKCYCHasi KuciioTa. [IpupoaHble UCTOUHUKH YIJIEBOJOPOAOB (Yrodib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKU, UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMOJMOTMYECKH Ba)KHBIX OPraHWYECKUX BEIIECTBAX — JKHUpax, Oelkax,
VIJIE€BOJaX — U HUX POJHM B KU3HM 4YeloBeKa. EAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBHUE C
MeTaJlJIaMU, KUCIOPOAOM, YIJIEPOJOM, rajoreHaMmu), MOJy4eHUEe U MPUMEHEHHUE.
Ponb kpemuus B npupoae u texuuke. Oxcuna kpemuus (IV), kpemHueBast Kuciora,
CWJIMKATHI: PU3HIECKIE U XUMUYECKHE CBOMCTBA, TOJIYICHHUE U TPUMEHEHUE B OBITY
Y IPOMBIIIJIEHHOCTU. BaxkHeille cTpouTenbHble MaTepralbl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, ene300eToH. I[IpobnemMbl  0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.



Bbop. Ocobennoctu crpoenust aroma. O61IMe npeacTaBieHus 0 PU3NYECKUX U
XUMHYECKHUX CBOWCTBax. bopHas kucnora.

OKCIIEpUMEHTAIBHOE U3YUEHHUE BEILIECTB U SIBJICHUM

03HAaKOMJICHHE C 00pa3liaMu MPUPOIHBIX XJIOPHUIOB (TaIOTE€HUIOB);

IPOBEJICHUE ONBITOB, OTPAXKAIOUIUX (PU3NUYECKHE M XUMUYECKHE CBOMCTBA
raJIOr€HOB U MX COCJIMHCHUM;

V3y4YEHHUE CBOUCTB COJISIHOM KUCIIOTHI,

MPOBEICHUE KaUueCTBEHHBIX PEaKIUid Ha XJIOpHU/-, OpOMUJI- U UOJIUI-UOHBI U
Ha0JII0/IEHNE TPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE C 00pa3laMu Cephl U €€ MPUPOIHBIX COSTUHEHUH;

HaO/oleHne  mpolecca  OOyrJiMBaHMsl — caxapa  MOJ  JEHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOW KUCIOTBHI;

U3y4YeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIOTHI;

POBE/ICHNE KaUECTBEHHBIX pEaKIMi Ha CynbPUI-, CyIbPUT- 1 CynbdaT-noHBI
1 HaOJII0/IeHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMcTBaMu a3ota, Gochopa U uX
COEIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX yI0OPEHMUI;

noJiyueHue, coOupaHue, pacrno3HAaBaHME W M3yUYEHHE CBOWCTB aMMHaKa,
U3YyUYEHUE CBOWCTB COJIEN aMMOHUS,

IIPOBEJACHUE KAYECTBEHHBIX PEAKLIMM Ha MOH aMMOHMS, HUTPHUT-, HUTPAT- U
(docdaT-uOHBI 1 U3yUYEeHHE MPU3HAKOB UX MPOTEKAHUS;

U3YUYEHUE B3aNMMOJICICTBUS KOHIEHTPUPOBAHHON a30THOW KUCIOTHI C MEBIO,
CBOMCTB (poChHOPHOM KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJIETISIMU KPUCTAIUTMYECKUX PEIIeTOK aiMasa, rpadura u
dynaepeHa, ¢ mpoeccoM aacopOIMKu PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJEM U YCTPOMCTBOM MPOTUBOra3a;

NOJIyYEHUE, COOMpaHue, paclo3HaBaHUE M M3YUYEHHUE CBOMCTB YIJIEKHUCIOTO
rasa;

NPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOOHAT- W CHJIMKAT-HOHBI |
M3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHUS;

U3y4YCHHE B3aUMHBIX MPEBpaIeHNu KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3llaMH TPHUPOJHBIX KapOOHATOB M CHIIUKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BaxkHeille HeMeTaabl U uX
COCTUHEHUSD).

MeTanbl M UX COeIMHEHUS

OO6mme cBoiicTBa MeTayIoB. OO0IIas XapaKTePUCTHKA XUMHYECKIX DJIEMEHTOB
— METaJUIOB Ha OCHOBAHMU UX Mo0xeHus B [lepuognyeckoi cucteMe XuMU4eCKUX
anemeHToB [[. 1. MenneneeBa u crpoeHuss aroMoB. Meraiuel A- u b-rpynm.



CtpoeHue MpOoCThIX BEIIECTB — METAIUIOB. MeTallIMueCcKas CBSI3b U METAJNIMYECKAS
KpUCTaJNInYecKasl pemieTka (IpUMUTUBHAA KyOn4eckas, 00bEMHO-IIEHTPUPOBaHHAs
KyOuueckas, rpaHeliEHTPUPOBAHHAS KyOudeckas, reKcaroHajabHas
IJIOTHOYIIAaKOBaHHAs). 3aBUCUMOCTh (DU3UUECKUX CBOMCTB METAJJIOB OT CTPOCHHUS
KPUCTAJJIOB.  DJNEKTPOXMUMHUYECKUM  psAl  HampsbkeHudM  MmetawioB.  OOmue
XUMUYECKHEe CBOMcTBa MeTawioB. OOmmMe cnocoObl TMOJYYeHHUST METAILIOB,
METAJLTyprus. DJIEKTPOJIU3 PacIUIaBOB U PACTBOPOB COJIEH KaK OJUH W3 CIIOCOOOB
MoJtydeHus MeTasuioB. [IoHsATHE 0 KOPPO3UHN METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI
ux oT koppo3uu. CruiaBel (CTajb, YyT'yH, AIOpadtoMUHUMN, OpoH3a). [Ipumenenue
METaJIJIOB U CIUIABOB B OBITY M MPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anemenToB JI. M. MenaeneeBa, CTpOEHHUE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyeckrue U XUMMUYECKHE CBOMCTBA (Ha IpUMeEpe HATPHS U Kajusl), MOJy4YCHHE.
OKcuabl ¥ TUIPOKCUJIBI HATpUsI U Kanus. [I[puMeHeHne MeI0YHbIX METaIJIOB U UX
coeauHeHui. buonoruueckas pojib HaTPUS U KaJIUs.

[IlenouyHO3EMENbHBIE METAJUIBI MarHMii W KaJbIUW: TOJIOXKEHUE B
[Tepunognueckoit cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoae. Duznueckue 1 XMMUYECKHE CBOMCTBAa MarHusl u
KaJplMsl. BaxuHelye coeIMHEHUs KaJIbIUs U MarHus (OKCUA, TUAPOKCUI, COJIN),
CBOMCTBa, MpUMEHEeHHE. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIBLIMS B TIPUPOJIE.

ANOMUHMH: ToJI0)KeHUE B [lepuoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJeHWE B mnpupoac. Puzndeckue u
XUMHYECKUE CBOMCTBA almtOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
antoMuHUs. [IpuMeHeHne antoMUHMS U €ro CILIaBOB.

Memannwvt b-2pynn

OOmrast xapakTepucTHKa MeTaioB b-rpynm (MOOOYHBIX MOATPYIM):
nonoxxenne B llepmonnueckodt cucreme xumuueckux odnemeHtoB J[. N
MeHnneneeBa, 0COOEHHOCTU CTPOCHUSI aTOMOB. SIBI€HHUE «IIpOBaJiay AJIEKTPOHA Ha
IIpUMepe CTPOEHUS aTOMOB XpoMa, Meliu, cepedpa. BajeHTHbIE COCTOSIHUSI aTOMOB
d-371IeMEHTOB, CTENEHU OKHUCJIEHUS aTOMOB B COEJUHEHUSX. 3aBUCUMOCTH
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METALUIOB OT 3HAYECHUS
CTENEHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COCAMHEHUN Xpoma).
IlepBoHauanbHbIE TPEACTABICHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENeHH OKHCIeHHs. OOImMe KpaTKue
MpEACTaBICHU O (U3UYECKUX W XUMHYECKHUX CBOMCTBAaX IMPOCTHIX BEIICCTB
(B3aMMOJICCTBHE C KHUCIOTAMH-OKHCIUTEIAMH), 00 UX OKCHJAaX, THAPOKCHUIAX U



coyisix, ux nmpumeHenuu. lIpencraBienuss 00 aMMHUAYHBIX KOMILIEKCaxX cepebpa u
Menu. KauecTBeHHbIE peakiluy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENeHb OKUCIIEHUS. XapaKTepucTuka GU3n4ecKux u
XUMUYECKUX CBOMCTB, MPUMEHEHHUE, aM(DOTEpHbIE CBOMCTBA OKCH/IA U TUIPOKCHUIA.
KauecTBeHHbIE peakIMM HA KATUOHBI IUHKA.

Kene3o: ctpoenue aroma, cTeneHd okucieHus. HaxoxxneHnue B mpupoie.
Du3NYECKnue U XUMUYECKHUE CBOMCTBA KeJie3a, MpUMEHEHHE. bruonornueckas posib
xenesa. Oxcuawl, ruapokcuasl u conu xkenesza (II) m xenesa (III), ux cocras,
CBOMCTBa U nostydeHue. KauecTBeHHbIE peakiluy Ha KaTUOHHKI JKeJe3a (2+) u kenesa
(3+). Uyryn u cramp — cmiaBbl kene3a. [Ipom3BOJICTBO dYyryHa H CTaju.
DKOJIOTMYECKHUE MPOOJIEMBI, CBS3aHHBIE C METAJUTYPrU4eCKUMU ITPOU3BOICTBAMM.

DKCIMEPUMEHTAIbHOE U3YYEHUE BEIIECTB U SABJICHUM:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBAMHU;

MOJEIIMPOBAHUE METAIUIMYECKON KPUCTAIUIMYECKON PEIIETKH;

W3YUYCHHUE B3aUMO/JICUCTBHS METAIIJIOB C BOAOM, C paCTBOpaMU COJIEH U KUCJIIOT,
UCCJIEJIOBAaHNE TIPOIIECCOB AJIEKTpoJin3a pacTBopoB xiopuna meau (II) m noguna
KaJIMs, KOPPO3UU METAIIJIOB;

U3y4eHHe OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHAOB KalblIUs W HATpUi C
BOJION, UX THAPOKCUTIOB — ¢ OKcuaoM yriaepoja (IV) u kucnoramu;

U3y4YeHHE CBOWCTB KapOOHATOB M THAPOKApOOHATOB KaIbIIHS, )KECTKOU BOJIBI;

U3YUYEHHE MPOLECCOB IMOJYYEHUS] THUAPOKCUAOB XKejle3a, MX XUMHYECKHUX
CBOMCTB;

U3Yy4YEHUE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIbIUs, ATFIOMUHUSA, LIMHKA, Xene3a (2+) u xkenesa (3+), meau (2+);

HAOJIIO/ICHUE U OMKCAHHE OKPAIIMBAHMS TIJIAMEHU MOHAMU HATPHS, Kalus U
KaJIbLIUS;

uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHIA AIIOMHUHUSA, THIPOKCUAA
xpoMa (III) u rugpokcuaa NKMHKA;

pELICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHenre MeTaulbl U UX
COEIUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeEJIOBEKa. BaxHeimue
BEI[ECTBA W MaTepuajbl, 00JaCTH WX MPUMEHEHHWs. be3omacHoe HCIoNIb30BaHUE
BCIIECTB W XUMUYECKUX peakuuii B ObITy. llepBas momomip mpu XUMHUYECKUX
0’KOrax U OTPABJICHUSAX.

HoBsie maTepuaisl u TeXHOJIOTMA. [[pUHINANIEI «3EIEHON XUMUW.



OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XWUMHUS U 370pOBbE. 3HAUYCHHE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB U UX COCAMHEHUHN il (YHKIMOHUPOBAHUS
opranu3Ma yenoseka. [lonsaTue o 310poBoM 00pase KU3HHU.

XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl. DKOIOTrHYEeCKUE MPoOIeMBlI,
CBA3aHHBIE C COCITMHEHUSAMH YIJIEPOJA, a30Ta, CEPBI, TAKEIbIX METAIIIOB. [loHsATHE
o II/IK. Pons XxuMHM B pelIEHUU IKOJIOTHUYECKUX MPOOIIEM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIJIEHHE C
oOpa3liaMy MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalibl),
ONpENEIEHNE KHCIOTHOCTM MNPUPOAHBIX BOJ, MOJEIMPOBAHHME IIpolecca
0o0pa3oBaHus KUCIOTHOTO J0XIs, U3yYeHHUE €r0 BO3ACHCTBUS HA MaTEPHUAIIbI.

IloBTOpeHue u 0000IIeHMe 3HAHMI OCHOBHBLIX pa3JeioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u [lepuoauueckas cucteMa XUuMHUYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCJMHEHUN B NIEPUOJAX U TPyMIax.

CtpoeHue BeliecTBa B TBEPIOM, KHUIAKOM U ra3000pa3HOM COCTOSIHUU. Buabl
XUMHUYECKOW CBS3U. 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOMN
pELIEeTKU U BUJA XUMUYECKOU CBA3U.

Knaccudukanus XUMHYECKMX peakIUi 10 pa3IMYHbIM  TPU3HAKAM.
[Iporno3upoBaHue BO3MOYKHOCTH TPOTEKAHUS XHUMHUYECKHX NPEBpallCHUN B
pPa3IMYHBIX YCJIOBUSIX HAa OCHOBE IMPEJCTABICHUM XUMHUYECKON KUHETUKH U
TEPMOJANHAMUKH.

XHWMHUYECKHE peaKUu B pacTBopax. ['maponus coneil. Peakuun okucneHus-
BOCCTaHOBJICHHUSI. DJIEKTPOIH3.

CBoiicTBa KHCIJIOT, OCHOBaHMH M CcoOJied B CBeTe NpeACTaBICHUN 00
ANEKTPOJIUTUYECKONM  JUCCOIMAUMU U OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkusx.

Mexcnpeomemmunie cea3u

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4€pe3 HCIIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U ITOHATUH, IPUHSATHIX B OTAECIBHBIX €CTECTBCHHBIX HAYKaX.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHE (POIECC), HAyYHbIN (HaKT,
TUNOTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiaccudUKalus, NEPUOJIUYHOCTD,
HaOJFOICHHE, HKCIIEPUMEHT, MOJICTUPOBAHNUE, W3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MAaTepUaIbI.

duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOThI, aTOMbl U MOJIEKYJIbI, arpPETaTHBIE COCTOSIHUE
BEILIECTBA, CTPOCHUE Ta30B, XUJIKOCTEM M TBEPAbIX (KPUCTALIMYECKUX) Tell,
KPHUCTAJUIMYECKas PEIIETKA, 3JIEKTPOH, SJIPO aTOMa, POTOH, HEUTPOH, HOH, HYKJIU/I,



M30TONbI, KBaHThI, PAaJAMOAKTUBHOCTh, aibda-, OeTa- U TraMMma-u3iydeHue,
AIIEKTPUUECKHUI 3apsijl, TPOBOIHUKH, MOIYITPOBOIHUKH, AUIICKTPUKH, COTHEUHBIH
CHEKTp, pa30oKeHHe OEeI0ro CBeTa B CIIEKTP.

buonorus: skocuctema, ouocdepa, hoTocuHTE3, MpoLIecCChl OOMEHA BEIIECTB,
MUHEpaJbHBIE YAOOpEHUs, MHUKPOIJIEMEHTHI, MAaKPOAJIEMEHThI, THUTATECIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI, TTaHEeTa 3eMJIsl.

Texuomorus: CTPOWTENbHBIE  TEXHOJIOTHH,  CEIIbCKOXO3SIIICTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUH IJIEKTPOHHOHN MPOMBIIUIEHHOCTH, HAHOTEXHOJIOT HH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBII
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESITEIbHOCTU 00pa30BaTEIbHONW OPraHU3aluid B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMUCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMH TOBEJICHUS U
CIIOCOOCTBYIOT TMpoOllecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yiabTaThl  OTPAXAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCS CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJEAUI0, IOHUMAaHUE 3HAUEHUSI XUMUYECKON HAYKU
U TEXHOJIOTUU B KU3HHU COBPEMEHHOT0 00IIeCTBAa, B PA3BUTHH SKOHOMHUKU Poccun
U CBOET0 PETrMOHa;

2) rpaskIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMax MW MpaBWIaX MEXKINYHOCTHBIX
OTHOLIEHHH B KOJUIEKTUBE, IMPOSIBICHUE KOMMYHUKATUBHON KyJIbTYphl B
pPa3HOOOpa3HON COBMECTHOM JICATEIBHOCTH;

CTpeMJIeHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B Ipoliecce yueOHOU u
BHEYUYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJCHHUE W TOCTYNKU CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEICTBUMI
IIOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U HEOOXOAUMBIE IJIs
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE [IEHHOCTH HAYYHOTO MO3HAHUSA JI Pa3BUTHS KaXJ0r0 YeJIOBEKa U
MPOU3BOJUTENbHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aHUMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTHUYECKOU CPEAOH;

MO3HABaTEIbHAS MOTHBAlUS M HHTEpPEC K OOYUYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEI0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HAmNpaBJiCHUS W YPOBHS JalbHEUIIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KW3HHU, OCO3HAHUE MOCIEICTBUA H
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUSX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA U K MCCIIEIOBATEIbCKON 1eATETbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaau3allii B 3TOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAaHHE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNIKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aJIHFHOTO XapaKTepa IKOJIOTHUYECKUX poosieM
U ITyTeH UX petIeHus; ClioCOOHOCTh MPUMEHSTh 3HAHU I, TIOJTy4YaeMble ITPU U3YUCHU U
XUMUHU, U1 PEIIeHUs 3a7ay, CBSI3aHHBIX C OKpPYKarOUIEH Cpellod; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BPEI OKPYKAIOMIEH CPElie; OCO3HAHUE CBOEU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHIX B3aMMOCBS3U MPUPOJHOMH,
TEXHOJIOTHYECKON U COLUAIBHOW CPEJl; TOTOBHOCTh K YYAaCTHUIO B IPAKTHYECKOU
NEATENbHOCTU SKOJIOTMYECKON HAIIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPaMMY IO
XHUMHHU OCHOBHOTO 00111er0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHHE MEXKIUCIUIUIMHAPHBIX (MEXKIIPEIMETHBIX) OHSITUHN, OTPa’KaAIOIIUX
MaTepualibHOE €JAMHCTBO MHpa W IMpOoUEecC MOo3HaHUs (BEIECTBO, CBOMCTBO,
OHEPTrUs, SBICHUE, HAYYHBIA (AaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIaJICHWE YHUBEPCAIHHBIMU YYEOHBIMHU NEUCTBUSIMH (TI03HABATEIHHBIMH,
KOMMYHHUKAaTHBHBIMH, PEryIsTUBHBIMU), BAXKHBIMU Ui TIOBBILIECHHUS
3 PEeKTUBHOCTU OCBOEHHSI COAEpPKaHUS ydyeOHOro mnpeamera, (GopMHUpPOBaHUS



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBLCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

YMEHHS MCIIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUUYECKUX MOHSATUN (BBIACISTH UX CYIICCTBEHHBIC
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBHIOMpPATh OCHOBaHUS IS KiIacCUpUKAIUU U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUI; yCTaHABIUBAThH
MPUYUHHO-CIIC/ICTBEHHBIE CBI3H MEXKY 00bEKTaAMH U3YUEHUS; CTPOUTH JIOTUUECKHUE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIC, 110 aHAJIOTHH); TIpeiaratbh KpUTEpUuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTU W MPOTUBOPEUHUS B U3y4aeMbIX IIpoOIeccax M
SIBJICHUSIX; MPOBOJIMTH BBIBOJBI U 3AKIIOUEHHUS; YMEHHUS MPUMEHSITh B IPOIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METaINPEIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, UCTIOJIb3yeMbI€ B XUMHUHU, MPE0OPA30BHIBATH MOJICIIPHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMHUYECKOU PEAKIIUH — MPH PEIICHUH YUYeOHBIX 3aJ1au; ¢ YYETOM ATUX MOJCIBHBIX
NpPEJACTABICHUA  XapaKTepU30BaTh H3ydaeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEaKIIUU.

ba3oBble muccienoBarTe/ibCKue AedCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB U SIBJICHUH):

YMEHHSI TPUMEHATh METOJIbl HayYHOI'O TO3HAHHWS BEIIECTB W SBJICHUM Ha
SMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOW U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJICHHBIE BOIPOCHI B KAa4€CTBE HWHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPOOJIEMY, ONPEACTATh IEAb M 3aJa4d, COOTBETCTBYIOIIHE
peLIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMCHHS TNPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUSA, MOJCIMPOBAHUE, HAOIIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJICIOBAHUSI, COCTABIISITh OTYET O MPOJICIaHHON paboTe;

Pabora ¢ ungopmaumeii:

YMEHHSI OPHUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HH(POpPMALMKU (HAyIHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHUYECKOTO COJEpIKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHANM3UpOBaTh HH(MOPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYUMYIO I peuieHus y4eOHOW 3ajaud; YMEHHsS HPUMEHSTh
paznuuHble MEeTOoAbl W (POpMyIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HeOOXOAUMOW s BBIMIOJIHEHMS] Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OPMY MPEACTABICHUS
uHpopmauu (cxembl, Tpaduku, auUarpaMMmbl, TaOJHIbI, PUCYHKH U Jpyrue
(GopMbl); YMEHMsI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJBI, (HOpMYIbl, aOOpeBHATYpbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTrJIsATHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIINH):

MPEACTABIATh TOJIYYCHHBIE pe3yJbTaThl MO3HABATEIBLHON JEATEIIBHOCTU B
YCTHBIX U THUCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIepUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUayiora u
(M) TUCKYCCHUU 3a7aBaTh BOMPOCHI MO 0OCYKJaeMOI TeMe U BhICKa3bIBaTh UCH,
(bopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIHHO BBITIOJIHEHUSI MTPEII0KEHHON
3a/1a4u.

2) yMeHHUs Y4eOHOro COTpyAHUYECTBA (TPYNIOBas KOMMYyHUKAIIWS):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMpPENENsATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAHMHHPOBATH CBOU
NEUCTBUSL C JCHCTBUAMH JIPYTUX YJIECHOB KOMAaH[Ibl, ONPEAENSITh KPUTEPUH IIO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOThI; pemiaTh BO3HUKAIONIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBAaHUSA MO3UIUNA, y4acTBOBAaTh B
oOcyXJieHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryisiTUBHbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

OBnajieHHe YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU ACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTraHU3alMU, CAMOKOHTPOJS, CaMOKOPPEKLIHWH, B TOM
YUCIe:



YMEHMS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COco0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOoiee MOAXOASAIIMM C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pellIeHUH Y4eOHOU WU
MCCJIEe10BAaTEIbCKOM 3a/Ja4M; HA OCHOBE MOJTYUYEHHBIX PE3YJbTaTOB (POPMYIUPOBATH
0000IIeHHsT M BBIBOJIbI, MPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCOB;
aHAIM3UPOBATH PE3YIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITEIbBHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC PE3yNBTaTBl OCBOCHHS IPOTPaMMbl TI0O XHMHU OCHOBHOTO
o0miero oOpa3oBaHusl Ha YIIIyOJIGHHOM YPOBHE MMEIOT OOIIEe COJepiKaTelIbHOES
SIPO C MPEAMETHBIMH pe3yJIbTaTaMu 0a30BOTO YPOBHSI, COTJIaCOBaHBI MEXTy COOOH,
YTO TO3BOJISET PEaIM30BBIBATh YIIIYOJICHHOE M3YYCHUE KaK B paMKax OTICIbHBIX
KJIAaCCOB, TaK M B paMKaX peajlu3alid WHIAMBUAYATbHBIX 00pa30BaTEIbHBIX
TPACKTOPHUI, B TOM YHCJIE UCIOJIBb3YysS CETeBOE B3aUMOJCHCTBUE opranu3anuu. [1o
3aBEpPIICHUN peaM3alliid IPOrpPaMMbl  YIIIYOJIGHHOTO YpPOBHS OOydaroIuecs
CMOTYT JIeTaJlbHEE OCBOUTh MaTEPHaJl, OBJIAJICTh PACIIUPECHHBIM KPYTOM MTOHSITHH U
METOJIOB, PEIaTh 33J1a4u 00JIee BHICOKOTO YPOBHS CJIIOKHOCTH.

[IpenmeTHBIC pe3yabTaThl BKIIFOYAOT: OCBOCHUE OOYYAIOIMMHUCS HAyYHBIX
3HaHUH, YMEHUH U ClIOCOOOB JeHCTBUH, crienPUIeCKUX A1l MPEeIMETHOM 001acTh
«XHUMHA»; OCHOBBI HAYYHOTO MBIIIJICHUSA;, BHABI JCATCIBHOCTH IO TOJYYCHHUIO
HOBOT'O 3HaHHs, €ro HWHTEpPIpETAIlluU, MPeoOpa30BaHUI0 W TNPUMCHCHHIO B
pPa3IUYHBIX YYCOHBIX U peajbHBIX JKM3HCHHBIX YCJIOBHAX; OOCCIICUUBAIOT
BO3MOXXHOCTP YCIICIITHOIO OOyUYEHHUS Ha CIACAYIOIEM YPOBHE 00pa30oBaHUS.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chOpMHUPOBaHBI
CJIEIYIOIINE MPEMETHBIC PE3YJIbTaThl M3YUCHUSI XUMUU Ha YTIIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJlJl, HEMETa/ll, aJuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAsT U HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHasE Macca, MaccoBas JIOJsl XHMMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KHCIIOTa, OCHOBaHUE,
coib, amMQOTEepHBI OKcHl, amMQPOTEPHBIH THUIAPOKCHI, XWMHYECKas pEaKIus,
KJ1IaccuuKaus peakluil: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, peaKun
3aMelIeHus, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKIUH;, TEIIOBOU



s ekt peakiuu; SIPO aToMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
paanyc aroMa, XMMHYECKasl CBsI3b, MOJIAPHAs W HEMOJSpHAs KOBAJIICHTHAs CBS3b,
WOHHAs CBS3b, HWOH, KAaTHMOH, aHWOH, pPacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolileHTHasT KOHIIGHTpAIlMsl) B pacTBOpE, MOJSpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTAHOBHUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKHCIUTEIILHO-
BOCCTAHOBUTEJILHBIC PEAKIIUH, METO]T SJIEKTPOHHOTO 0ajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHSTh
ATU MOHSTHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUST (DOPMYJT BEIIECTB U
YPABHEHUN XMMUYECKUX PEAKLUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS HJIEMEHTOB B OWHAPHBIX COCIUHCHMSX, MPUHAIJICKHOCTD
BEIIECTB K OMPEACICHHOMY KJIACCy COeMHEHUN 1Mo (popMyram, BUJIBI XUMHUYECKOM
CBsI3U (KOBJICHTHOW M MOHHOW ) B HEOPTaHUUYECKUX COCTUHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocraBa, l[lepuomnueckoro 3akona [[. . MeHnueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEJICTBUM, MPEICTABICHUI O HAyYHBIX METOJIaX
MO3HAHUSA, B TOM UHCJIE OKCHEPUMEHTAIBHBIX M TEOPETHYECKHX METOAaX
VCCJIEJOBAHUS BEIIECTB U U3YYECHUSI XUMUUYECKUX PEAKLIUM;

JNEMOHCTPUPOBATh TMOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT UX IOJ0XEHUA B [lepuonndeckont cucreme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IMIHYyI0 (popMy Ilepuoandeckoit cucteMsl
XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noArpynna (A-rpynmna)» u
«mmoboyHas noarpynna (b-rpynma)», «Majbie Tepruoab» U «OONBIITNE TIEPUOIBI;

COOTHOCHUTHh 0003HAYECHHs, KOTOpble MMeroTcsa B Tabnuie «llepumonmueckas
cucremMa xuMuuyeckux odjgementoB J[. WM. MeHnaeneeBay, ¢  4HCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l
siipa, oOIee YUCIIO JICKTPOHOB U PACTIPEICIICHUE UX T10 AJICKTPOHHBIM CJIOSIM);

OOBSICHATH CBSA3b TIOJIOXKEHMsI dJeMeHTa B Ilepmomnyeckoil cucreme ¢
pacupeieliIeHUeM BJIEKTPOHOB I10 SHEPTreTUYECKUM YPOBHSM, MOAYPOBHAM U
OpOHUTAJISIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCU(UIIMPOBATh XWMHUYCCKHUE OJIICMEHTHI, HEOPraHWYSCKUE BEIISCTBA,
XUMHUYECKHE PEaKIru (M0 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, 1O
TErI0BOMY 3P Dexry);

XapaKTepPU30BaTh (OMMCHIBATH ) (DU3NUCCKHUE U XUMHICCKHUE CBOMCTBA ITPOCTHIX
Y CJIOXKHBIX BEIIECTB: KUCIOPOAa, BOJAOPOA, BOJIbI, OOIINE XUMHUYECKHE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMUW M COJIE€HA, TEHETHYECKYIO CBSI3b MEXIY HHUMH,



MOATBEpXAasl TMpPUMEpPaMU  MOJICKYJSIPHBIX  YPaBHEHHHA COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

OMMKCHIBATH POJIb KUCJIOPOJa, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIlECCaX, B
KUBBIX OpPTaHU3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE€ HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX
COoCTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTECKAHUS XUMHUYECKUX TNPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XMMHYECKOTO DJIEMEHTAa B COCAMHCHUH,
MAacCOBYIO JIOJIF0O XUMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCAMHCHHS, HAXOJHTh
POCTEHIITYIO (DOPMYJTY BEIIECTBA IT0 MaCCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PAcTBOpPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIICCTBA B
pacTBOpe, TPOBOJUTH PACUCTHI IO YPABHCHUSAM XUMUYCCKOHN peaKInu;

NPUMEHSTh OCHOBHBIC OTIEPAIIMHM MBICITMTEIIBHON JIEITeIbHOCTH — aHAIHW3 |
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CUCTEMAaTH3aIUI0, KIaCCU(PUKAIIMIO, BBISIBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBS3CH — JIJIT U3YYCHHS CBOMCTB BEIIECTB M XUMUYCCKUX
peaKinii, eCTEeCTBCHHO-HAyYHbIC METOJbI TO3HAHUS — HAOJIOJCHUE, U3MEpPEHUE,
MOJIETUPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIN) — JMJI1 OCBOEHUS
y4eOHOT0 CoJIepKaHUs;

PacKphIBaTh CYIUTHOCTh MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHHUS, COCTABIISATh
YPAaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkuuil (METoIoM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBJICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIpyTruX y4eOHBIX MPEAMETOB;

coOmro1aTh paBuiia 6€30macHor paboThI B 1a00OPATOPUH MIPU HUCTIOIB30BAHUH
XUMHYECKOU TIOCYIBI 1 000PYI0BaHUS, a TAKKE MTPABUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C WHCTPYKIUSMU BBITIOJHEHUSI JIA0OPATOPHBIX ONBITOB M
MPAKTUYECKUX pabdOT MO TMOJYyYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(Boopoa ¥ KUCIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OIMPEEICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEHICHUIO DKCMEPUMEHTANBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJTACCHI HEOPTAHUYECKUX COCTMHEHUIN;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHUMHYECKOW TpPaMOTHOCTH,
BKITFOYAOIIECH YMEHHUs 0€30MacHOTO OOpAIeHHsI C BEIIECTBAMH, UCIIOIh3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHHWE MPABWII TOBEACHUS B IEIAX COCPEKCHHUS
310POBbSI U OKPYKAKOIIEH CPEIBI.



K xoHmy oOyuenuss ¢ 9 knacce y oOyudaronierocst OynyT copMHupOBaHbI
CJIEIYIOIIHNE MMPEMETHBIC PE3YIBTATH H3YUCHHSI XUMUU HA YTITyOJCHHBIM YPOBHE:

PaCKpBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKyJIa, HWOH, KAaTHOH, AaHUOH, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peaKius, TerIoBou 3(peKT peakiuu, MoJib, MOJISIPHBIN
00BbEM, pacTBoOp;

AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTAYECKAS TUCCOIMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOJU3 CcoJiei, oOpaTuMble W HeoOpaTUMbIC pEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE€ U BOCCTAHOBJICHUE, JJICKTPOJIU3, aJUIOTporus, amM(OTEepHOCTH,
XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS, METAJTMYECKAs), MEKMOJCKYISIPHBIC
B3aUMOJICHCTBHS (BOJIOPOJIHAsI CBsI3b, CWIbI BaH-nep-Baanbca), KoMIuieKCHbIE
COCIMHEHUS, KPUCTAJUTMYECKHE penieTKU (MPUMUTHUBHAS KyOWdeckas, 0OBEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHeleHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAJIOB, CILUIaBbl; CKOPOCTH
XUMUYECKOW PEaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIEMEHThl XUMUUYECKOU
TEPMOJAUHAMUKHU KAK OJTHOW U3 TEOPETUUECKUX OCHOB Xumuu; [1J1K;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX ITIOHITUN U IPUMEHSTh
ATU MOHSTHUS IPU ONIMCAHUU BELIECTB U UX IPEBPALLCHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY /IS COCTaBJICHHs (JOPMYJI BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIUM;

ONpPEAEATh BAJCHTHOCTh U CTEIIEHb OKUCJIECHHUS XUMHMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COEIMHEHHMH 10 (opMmysiaM, BUIBI XUMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIM4eCKON) B HEOPraHUYECKUX COCAUHEHUAX, 3apsi] HOHa IO
XUMHYECKON (hopMysie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
COCMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €0 TIOHUMAHHUE:

OIMMCHIBATH U XapaKTepu30BaTh TaOIUIHYIO dhopmy Ileproaudeckoit cucTeMsbI
XUMUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Mmaible
MepUoAbD) U «OOJbIINE EPUOIBDY;

OOBSCHATH CBS3b TMOJIOXKEHUs JiieMeHTa B llepmoamueckoil cucreme ¢
pacnpenesieHueM 3JIEKTPOHOB IO JSHEPreTHYECKHM YPOBHSM, IOAYPOBHSM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBLACJISATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Mpejeiax MajblX MEePHOJIOB U TJIABHBIX MOATPYII C
YYETOM CTPOEHUS UX ATOMOB;



PacCKpbIBaTh CMBICJ TEOPUH IICKTPOIUTUUECKON AUCCOIMalu, 3akoHa ['ecca
U ero CIEJCTBUM, 3aKOHA JEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XMMHWYECKOW pEaklMi, HaNpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBoMYy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEeW OKMCIICHHS XMMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YaCTHUIO
KaTaau3aTopa);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUH, MOATBEPXKAas ATO OMHCAHUE
nmpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX
PEaKLHnii;

COCTaBJISITh YPABHEHUS: DJICKTPOJIUTUUECKOMN JUCCOIUALIMK KUCIIOT, Ienouen
U COJICH; TIOJIHBIE U COKpAIICHHbIE YPAaBHEHUS pPeaKIuii HOHHOTO 0OMEHa; peaKIui,
MOATBEPXKIAIONIUX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh TMPOIIECCOB THUJAPOJIM3A COJIed TOCPEJACTBOM
COCTaBIJICHUS KPATKUX HMOHHBIX M MOJICKYJISIPHBIX YPAaBHEHUN pPEaKIIil, CYyIIHOCTb
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUi  TMOCPEJCTBOM  COCTaBIICHHS
AIEKTPOHHOTO OallaHca STUX PEaKIIHiA;

Ipe/icKa3bIBaTh XapaKTep Cpelbl B BOAHBIX PACTBOpaX COJeH;

XapaKTepru30BaTh (OMHUCHIBATH) U3HUUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOPOJI, O30H, rpaduTt, aiMma3, KpeMHUH, 0op, a3zoT, dhocdop, cepa,
XJIOp, HATPUH, KA, MarHU#, KaJIBITUH, aTFOMUHUHN, JKeJ1e30, Me/lb, IIMHK, cepedpo)
¥ 00pa30BaHHBIX UMHU CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOIHBIX PACTBOPOB
(amMmMmak, XJ0pOBOJIOPOA, cepoBoaOpoa, okcu bl yraepoaa (I, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), cepuucras, cepHas,
azoTHasi, GocdopHas, yrojapbHasi, KpeMHHUEBAs KHUCIOTHI, OKCHJIBl M THAPOKCHUIIBI
MetaiioB [A-ITA-rpynn, antomunus, meau (II), uunka, sxenesza (II u I11));

MOSICHATh COCTaB, OTACIbHBIC CIIOCOOBI TOJYYCHHS] M CBOMCTBA CIOXKHBIX
BEIIECTB (KHUCIOPOCOIEePKAIINE KUCIOTHI XJIOpa, a30THUCTasg, OOpHAas, yKCyCHas
KHCIIOTHl ¥ MX conr, Tamorernnbl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcup xpoma (III), mepmanranar kanus;

OMUCHIBATH POJIb BAKHEUIINX U3yYaeMbIX BEILIECTB B MPUPOIHBIX Mpolieccax,
BIIMSIHUE HA KUBbIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX YKOHOMUKH,
WCIIOJIb30BaHUE ISl CO3/JaHUSI COBPEMEHHBIX MAaTEPHUAJIOB U TEXHOJIOTHIA;

MPOBOJIUTh PEAKIUU, MOJATBEPKAAIONINE KaUeCTBEHHBIN COCTaB Pa3IUYHBIX
BEILIECTB, PACIO3HABATh OMBITHBIM MYTEM COJIEpXkKAlIUecs B BOJHBIX pacTBOpax



WOHBI: XJIOpUA-, OpoMuUI-, MOAHI-, cylbdar-, ¢docdar-, kapOboHaT-, CUIUKAT-,
cynbduT-, Ccyabpum-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajblus, allOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIINX M3y4aeMBIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOXKHOCTh MPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWMHUYECKOW KHHETHKH W
TEPMOIUHAMUKH;

BBIUUCIIATh OTHOCHUTEIIPHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIECTB,
MacCOBYIO JIOJIFO XHMHUYECKOTO 3JeMEeHTa 1Mo (OopMyle COCTUHEHHS, MACCOBYIO
JOTI0 BEIIECTBA B PAcTBOPE, MOJBHYIO OO XHMHUYECKOTO OJJIEMEHTa B
COCIMHCHHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIeCTBA B pPAacTBOpPE, HAXOIHUThH
IPOCTEHITY 0 (hOPMYITY BEHIECTBA TI0 MACCOBBIM HJIM MOJIBHBIM JIOJISIM AJIEMEHTOB,
MPOBOJIUTH PacUYeThl TI0 YPABHEHUSM XHUMHUYECKUX PEAKIUH C Y4eTOM HEIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOAYKTA, 3HAYCHHUS TEIIOBOTO
addekTa peakim, OnpeesaTh COCTaB CMECeH;

coOmro1aTh npaBuiia 6e30macHoi paboThl B 1a00OPATOPHUH MTPU UCTIOIB30BAHUN
XUMHYECKOM TOCYbI 1 000pYI0BaHUS, a TAKKE MTPaBUIIa OOpAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBIMIOJHEHUSI JIAOOPATOPHBIX OMBITOB H
NPAKTUYECKUX paboT MO TMOJYyYEHUI0O U COOHMpaHHI0 Tra3000pa3HBIX BEIIECTB
(aMMmaka M yTrIeKUCIoro ra3a) U pelieHHio SKCIePUMEHTAIbHBIX 3a71a4 10 TeMaM
Kypca, TMpEeACTaBIsATh PE3yJbTaThl AKCIEpUMEHTa B  (QopMe  BBIBOJIOB,
JI0Ka3aTeIbCTB, Tpa(UKOB, TAOIUI] U BBISBISATH SMIIUPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEIBHONU JEATEIBHOCTU (aHANIMU3 |
CUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTEeMAaTH3allMIO, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€¥) MPU M3YyUYEHUU CBOMCTB BELIECTB M XUMHUUYECKUX PEAKIUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHMs (HaOJI0/IeHue, U3MEPEHNUE,
MOJICIIUPOBAHME, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN);

OpUMEHATh  IpaBWjia  Oe30macHOro  oOpalleHuss C  BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCETHEBHOM JKU3HMU, IPaBUJIa MOBEJCHUS B LEJSX cOepeKeHuUs
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpelbl, MOHUMAaTh Bpel (OMacHOCTBH)
BO3/CHCTBHUS Ha >KMBBIE OPraHU3MBI OINPEACICHHBIX BEIIECTB, MOSCHATH Ha
npuMepax Croco0bl YMEHbIIEHUS U MPEJOTBPAICHUS UX BPEIHOTO BO3JECHCTBUS,
3Ha4YeHHE KUPOB, OCIKOB, YIJIEBOAOB JUIsl OPraHW3Ma YEJIOBEKa;

UCIIOJIb30BaTh TOJYUYEHHBbIE MPEACTaBICHHUS O cdepax MpoecCHOHATbHON
JeSITeIbHOCTH, CBA3AHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
g Mpo(ecCHOHANBHON OpPHEHTAlMKd W JUIsl OCO3HAHHOTO BBHIOOpA XUMHUHU Kak



npoUIBHOTO TMpeaMETa IPU MPOJAODKEHUN 00YUCHUS Ha YPOBHE CPETHETO 00IIEro
oOpaszoBaHusi;

y4acTBOBAaTh BO BHEYPOUHOH MPOEKTHO-UCCICIOBATEIILCKOW NEATeTLHOCTH
XAMUYECKOM W XUMHKO-3KOJIOTHUECKOW HAIPaBICHHOCTH, MPUOOPECTH OIBIT
MIPOBEICHUS YUCOHBIX UCCIICIOBAHNN B YCIOBUAX 00pa30BaTeIbHBIX OpPTraHU3aIlui,
a TaKKe OpraHu3aIii (EHTPOB) TOMOJHUTEILHOTO 00pa30BaHuUs JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungposbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeATeTLHOCTH
YeJI0BEKa
BemectBa 1 xuMu4deckue
1.2 28 1
peakuuu
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Ilonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Bopopon. [lonsitue o kucnorax
2.2 8 1
U COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 18 1 1
OCHOBAHUSIX
OCHOBHBIE KJIACCBI
2.4 . 16 1 1
HEOPraHUYECKUX COEAMHEHUN
Hroro no paszneny 61




Paznean 3. Illepuoanueckuii 3akon u llepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 18
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMHYecKas CBA3b.
3.2 OKHCIUTETHHO- 16 1
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazneny 34
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 136 5 6
[TPOI'PAMME




9 KUIIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
Pa3nen 1. BemecTBo U XuMnueckasi peakuus
11 [ToBTOpEHUE U yriaybieHrne 3HaHU| o g
' BEIIIECTBE
12 OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 : :
XMUMHUYECKUX PeaKIni
13 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 )
' XUMHYECKHE PEaKIIUU B PaCTBOPAX
Hroro mo pazgeny 36
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO61as XxapakTepUCTUKa XUMUYECKHX g |
' aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 12 1
COeIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 10
3.2 Baxueiimme MeTauibl U KX COSTUHCHUS 22 2
Hroro no pazgeny 32
Paznen 4. Xumus u okpy»aomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKOUW TPAMOTHOCTH
Hroro no pazgeny 5
Paznen 5. O60061menne 3HaHui
51 [ToBTOpeHuUe 1 0000IMIEHNE 3HAHMI 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro no pazneny 10
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOpUN BO3HUKHOBEHUS U
Pa3BUTHUSA XUMHUHU. XUMHSI B CHCTEME HAYK

Tena n Beniecta. ®uznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

du3zndeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METOIaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHGopMaIum

[IpencraBienust 0 HAay4YHOM MMO3HAHUH HA
SMIIUPUYECKOM YPOBHE: HaOIIOICHUE,

HU3MEPCHUE, DKCIICPUMEHT, MOACTIUPOBaHUC.

[Tonsatue o MmeTo1ax paboTHI ¢
XUMHYECKUMH BEIIECTBAMMU.
O6opynoBaHue NIKOJIbHON XUMUYECKOM
J1a00paTopuu

IIpaktuyeckas padora Ne 1 o reme
"ITpaBusna paboThl B 1a00paTOpHu U
npuéMbl oOpalieHus ¢ 1abopaTOpHBIM
obopynoBanuem"




YucThle BELeCTBA U CMECH

CriocoObI pa3iesieHust cMece

[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecelt (Ha MpUMepe OUNUCTKU
MOBapeHHOM coJn)"

11 ATOMBI U MOJIEKYJIbI

12 XUMUYECKUE AITEMEHTHI

13 [IpocThle 1 coKHBIE BELIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

15 Xumunyeckas popmyina. BaneHTHOCTh
ATOMOB XHUMHYECKHUX JIEMEHTOB

16 3aK0H MNOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpeneneHre BAJICHTHOCTH aTOMOB 110
dhopmynam OMHAPHBIX COCTMHEHUM

13 OTtHOcuTeNnbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca
Bbluncnenuss OTHOCUTENBHON

19 MOJIEKYJIIPHOM MacChl BEIECTB, MOJIIPHOMN
MacCChl, MacChl BEIIECTB M KOJIUYECTBA
BellleCTBa

20 MaccoBas 107151 XMMHUUYECKOTO 3JIEMEHTA B
COCIMHEHUU

)1 Brruncnenust MaccoBo# 10JM XUMHYECKOTO
aJeMeHTa 1o popmyIe coeUHeHuUs

” Haxosxaenue npocreiiiien hopmyIisl

BCIICCTBA IIO MaCCOBBIM A0JISAM 3JICMCHTOB




Beruncnenus npocteiieit hopmyIsi

23 BEIIECTBA 10 MACCOBBLIM HJIM MOJIbLHBIM
JIOJISIM 3JIEMCHTOB

24 KomnmuectBo BemecTBa. Mob

)5 BzauMocBs3b KOJIMYECTBA, MACCHI M YUCIIa
CTPYKTYPHBIX €IMHUIL BELIECTBA

26 MomnsipHast Macca CMECH BEIIECTB

7 MoupHas 101 XMMHYECKOTO JIEMEHTA B
COEIMHECHHIH

73 Haxoxnaenue npocreiimei GopMyIsl
BEIIEeCTBA IO MOJLHBIM JOJISIM 3JIEMEHTOB

) XuMudeckre IBIIeHUI. XUMHUYeCcKas

? peakuus U e€ pu3HaKku

30 3aKOH COXpaHEHHS MACChl BEIIECTB

31 ATOMHO-MOJIEKYJIIpHas Teopus. Ku3Hb u
nearenbHocTh M. B. JJoMmoHOCOBa

32 XUMHUYECKUE YPABHECHUS

33 TuIbl XUMUYECKUX pEaKLMil
Pacu€Thl N0 XUMHUYECKUM YpaBHEHUAM

34 KOJIMYECTBA M MACChl MCXOJIHBIX BEIICCTB
WJIY TIPOJIYKTOB PEAKLUU
Briuncnenus mo ypaBHEHUSIM XUMHYECKOU

35 peaKIyu: KOJMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WX MPOJIYKTOB PEaKLUU

36 Bbiuncienus mo ypaBHEHUSIM XUMHYECKOU

pCaKknuu: KOJINYCCTBA BCUICCTBA, MACCHI I10




HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MaCCC
PCarcHTOB UK IMPOAYKTOB pCaKInun

37 O00011IeHNEe U CHCTEMATH3aLUs 3HAHUI

18 KonTtposneHast padora Ne 1 mo teme
"BemecTBa u XumMuieckue peaxiuu"

39 Bo3ayx — cMmech razos. [lonstue o razax.

40 3akoH ABorazapo. MossipHbiit 00BEM razoB
Brrunciaenust 00€Ma, KOJIMYecTBa

41 BEIIlECTBA rasza 1Mo U3BECTHOMY €T0
KOJIMYECTBY BeIleCTBa, 00BEMY

42 OTHOCUTENbHAS IJIOTHOCTE I'a30B

43 BrramcineHns oTHOCUTEIIBHOM TNIOTHOCTH
ra3oB
Onpenenenre OTHOCUTEIbHOM

m MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEIIIECTBA 10 U3BECTHOM OTHOCHTEIIFHOM
IUIOTHOCTH
BrrunciaeHnss OTHOCUTEILHOM

45 MOJIEKYJISIPHOM MaccChl ra3a Mo U3BECTHOU
OTHOCHTEIBHOM IIJIOTHOCTH

46 OOBEMHBIC OTHOIICHUS Ta30B IPH
XUMHUYECKUX PEAKITUIX

47 Brruncienus o0bEMOB ra3os 10
YPaBHEHUIO XUMHUECKON pPeaKInu

48 Kucnopon — 3neMeHT u mpocToe BEIIECTBO

49 Oxcunpl

50 CriocoOslI moTydeHus: KUCIOpo/ia B

J'Ia60paTOpI/II/I W NPOMBIIIIICHHOCTHU




[Ipaktuyeckas padora Ne 3 o reme

51 "[Tony4enue u coOupanue KUCIopo/ia,
M3y4YEHUE ero CBOUCTB"

52 KpyrosopoT kuciopoaa B mpupoe

53 O30H — aMIOTPOMHAS MOTU(PHUKAIIHS
KHCII0pO/1a
TennoBoit 3 PexT XuMHIEeCKoi peakiumy,

54 TEPMOXMUMUYECKNE YPABHEHMUS, DK30- U
SHJOTEPMHUUECKHE PEAKITUU

55 Tonnuo. Ucnosb30Banue yriist 1 MeTaHa B
KauecTBE TOIUTMBA. 3arps3HeHne BO3IyXa.
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,

56 MacChl TI0 H3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB pEaKuu
KonTtponsnas padota Ne 2 o teme

57 " "

Bosznyx. Kucnopoa. Oxkcuibl

58 Boaopoa — sneMeHT u mpocToe BEIeCTBO

59 CriocoOsl moJtyueHust BOAOpoOa B
1abopaTopUH U MPOMBIIIIICHHOCTH
[IpakTnueckas pabota Ne 4 o Teme

60 "[lomydenue u coObupanue BOAOPOIA,
W3Yy4YEHUE ero CBOUCTB"

61 Hcnonp30BaHue BOIOPO/ia B KAUECTBE
TOIJIMBA

2 [Tonsarue o kucnorax u coyax. Cocra

KHMCJIOT U COJIEN




Brrunciienus o0béMa, KOJIMYECTBA

63 BEILECTBA Ia3a 110 U3BECTHOMY €r0
KOJIMYECTBY BEILIECTBA WK 00BEMY

64 Brramciienuss 00bEMOB ra3oB 110
YPaBHEHUIO XUMUYECKON pEaKIuu
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKkIu: KOJMYeCTBa BEIIECTBA, 00BEMA,

65 Macchl 110 U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB Uin
MPOJAYKTOB PEAKITHH

66 dusnyeckue cBoiicTBa Boabl. Boma B
pupoie

67 AHaIu3 U CHHTE3 — METObl U3YUCHUS
COCTaBa BOJIbI

68 XUMHYECKHE CBOMCTBA BOJEI

69 CocTtaB OCHOBaHUM

70 PacTtBOpBI. PacTBOpUMOCTH BEILIECTB B BOJIE
Hacrimennbsle ¥ HeHACHIIICHHEIC,

71 KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC
pacTBOPbI
CriocoObI BEIpaKCHHS KOHIICHTPAIIMH

72 pacTBOPOB: MaccoBas J0Jisl pACTBOPEHHOTO
BEIIIECTBA, MOJISIpHAs! KOHIICHTpaIUs
[IpakTuueckas paborta Ne 5 mo Teme

73 "[IpuroToBiieHHE PACTBOPOB C

OIpeNENEHHON MacCOBOM 10JIen
pactBopénHoro BeuiectBa. llpurorosienue




pacTBOPOB C ONPEAEITEHHON MOJISIPHOU
KOHLIEHTpalyel pacTBOPEHHOTO BellecTsa”

Breraucnenns ¢ MCIojb30BaHUEM HOHSITHS

7 «MaccoBasi J0Jis BEIIECTBA B PaCTBOPEN
Brruucnenus ¢ ucnosib30BaHUEM TOHSATHUS

75 «MOJIIpHAsi KOHIICHTPALU PACTBOPEHHOTO
BEILIECTBA

76 Ponbe pacTBOpOB B pupoie U )KU3HU
yenoBeka. KpyroBopot BoJisI B mpupoie

77 3arpsi3HeHne TPUPOAHBIX BoA. OXpaHa u
OYHCTKA TPUPOIHBIX BOJI.
Brruucnenus ¢ ucnosnb3oBaHueM rpauxoB

78 pPacTBOPUMOCTH JUIsl PaCYETOB
PacTBOPUMOCTH BELIECTB

79 Boruricnenus ¢ UCoNb30BaHUEM MOHATHS
«MaccoBasi J0JIsl BEIIeCTBA B PaCTBOPE»
Boruricnenus ¢ UConb30BaHUEM MOHATHS

80 «MOJISIpHAsA KOHIEHTPALUs PACTBOPEHHOTO
BEII[ECTBA»
Boruncnenus ¢ ucnosnb3oBaHueM rpadukoB

81 pacTBOPUMOCTH JUIsl pacYETOB
PacTBOPUMOCTH BEIIECTB

82 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
KontponsHas padora Ne 3 o teme

83 " "

Bonopon. Bona. PactBopsl. OcHOBaHMst
%4 Oxcuppl: cocTaB, KiaccupuKanus,

TPUBHUAJIBHBIC HA3BAHUA




[Tosydyenune u XMMHUYECKUE CBOMCTBA

85
OKCHJIOB

26 [TonsaTue o ruIpOKCUIaX — OCHOBAHUSIX U
KHCJIOPOJICOJEPIKAIIUX KUCTOTaX

g7 DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOT

88 [Tonyuenue xkucnor

89 Knaccudukanus ocHoBaHMiA

90 [[I€moun, UX CBOKCTBA U CITOCOOBI
TTOJTyICHUS

91 HepacTBopumbie 0ocHOBaHMsI, UX CBOWCTBA U
CHOCOOBI OTYYEeHHS
[Tonsatue 06 ampOTEpHBIX THAPOKCHIAX:

92 XUMUYECKHE CBOWCTBA U MOTYYEHUE.
[IpumeHeHne BaxXHEUIINX OCHOBAHUI

93 Comnu: cocTaB, knaccudpuKams,
TPUBHUAJIbHBIC HA3BAHUS

94 DuU3NYECKUE U XMMUYECKHE CBOMCTBA
conei. [lonydyenue comnen

95 I'enetnueckas cBsI3b MEXKIY KlaccaMu
HEOPraHMYECKUX COCIMHEHHIA
[IpakTuueckas pabota Ne 6. Pemenue

96 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCJIMHEHUIN»
Bbiuncienus mo ypaBHEHUSIM XUMHYECKOU

97 peaKIuu: KOJIMYecTBa BellecTBa, 00bEMa,

MacCChI 110 U3BBCCTHOMY KOJIMYCCTBY




BEIIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIIUU

BBI‘-II/ICJIGHI/I?I MacCChbI HpO,ZIYKTa peaKHI/II/I 110
U3BECTHOI Macce OJTHOT0 U3 UCXOIHBIX

98 BEILIECTB, B3ATOTO B BUJIE PaCcTBOPA,
COJIEPIKaLEro ONpPEAEIEHHYIO0 MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 4 o teme

99 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coenuHeHni"

100 [TepBbie MOMBITKY KIacCUpUKAIIIH
XUMHUYECKUX DJIEMEHTOB

101 [TonATHE O TpyMNIIaAX CXOIHBIX JIEMEHTOB

102 DIIeMEHTHI, KOTOpPBIE 00pa3yroT
am(oTepHbIe OKCUIBI U THIPOKCUIIBI

103 [Tepuonnueckuii 3akoH. OTKPBITHE
[Tepuoanueckoro 3akoHa
KopoTtkonepuoanas v JUIMHHOTIEPUOIHAS

104 dhopmel [leproardeckoit cucTeMbl
xuMmudeckux snementoB .M. Mengeneena

105 [lepuoap! u rpymnmsl

106 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB

107 CocTaB aTOMHBIX s1I€p

108 N3oTombl Kak pa3HOBUAHOCTH aTOMOB
XUMHUYECKOTO 3JIEeMEHTA

109 ONEeKTPOHBI

110 DeKTpoHHas OpOuTalb




111

OHepreTuyeckue ypoBHU U IOyPOBHU
aToma; s-, p-, d-opouranu

112

DNEeKTPOHHBIE KOHPHUTYPALIUU
AIIEKTPOHHO-Tpaduueckue Gopmysi
aTOMOB

113

CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbIX 20 XUMUYECKHX AJIEMEHTOB
[Tepnoanueckoit cucremsr .M.
MenpeneeBa

114

3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METaJNTNYECKUX U HEMETAJUTMUECKUX
CBOJCTB 110 Tpynnam U nepuoaam

115

3Mmenenyne cBONMCTB COEIMHEHUN
XUMHUYECKUX JJIEMEHTOB B TIEpHOJIaX U

rpymmax

116

XapakTeprucTHKa XUMHUUECKOTO DJIEMEHTA
0 ero noJioxeuuto B [leproanueckoi
cucteme .M. Menaeneera

117

3nauenue [leprnoanyeckoro 3akoHa u
[Teproanueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKU U
MPaKTHKH

118

SHCKTpOOTpI/IHaTCJ'ILHO CTh XUMHNYCCKHX
9JICMCHTOB

119

KoBanentnas MoJrsIpHasd CBA3b

120

KoBanentnas HCMOJIsIpHAA CBA3b

121

HoHHas cBsI3b




DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BEILIECTB
123 Kpucrainmmaeckue n amop(dHbIe BelecTBa
124 Tumbl KPUCTALTUYECKUX PEIIETOK U UX
XapaKTEPUCTUKHU
[IprunHbl MHOTOOOpa3us BEIIECTB,
125 3aBUCHMOCTE CBOMCTB BEIIECTB OT COCTaBa
Y CTPOCHHUS
126 CrerneHb OKUCTCHUS
127 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
peakiuu
128 XUMHUYECKUE IIEMEHTHl — OKHUCIUTETN 1
BOCCTaHOBUTEIH
CocraBneHne ypaBHEHUN OKUCITUTEIBHO-
129 BOCCTAHOBUTEJIbHBIX PEAKIIUN, METO/T
AIEKTPOHHOTO OajaHca
Boruricnenust no ypaBHEHUSIM XUMHUYECKOM
peakiuu: KOJIMYecTBa BellecTBa, 00bEMa,
130 MAacChl IO U3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIUU
Briuucnenus npocreiiein MOJIEKyasspHOI
131 (hopMyIIbl BEIIECTBA MO U3BECTHBIM
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O06o001eHne u cucTeMaTu3anus 3HaHu’
133 KonTtponpHast padota Ne 5 o teme
"CtpoeHue aroma. XuMUYeCKas CBS3b"
134 PesepBHBIN ypok




135 PesepBHblil ypok 1

136 PesepBHblil ypok 1

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 136




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aMIOJIHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MepUOIOB
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX :
opOuTaneit aToMOB OO0JIBIINX NTEPHOJIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD 1
5 Bunnl xumnueckoil cBA3U 1
OOMeHHBIN ¥ JOHOPHO-aKIIENTOPHBIHN
6 MEXaHU3M 00pa30BaHMs KOBAJICHTHON |
CBs3U. MexXMOJIeKysipHble
B3aMMOJEHCTBUA
Tunel KPUCTAIIMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHUS 1
KPUCTAIITMYECKUX PEHIETOK
3aBHCHUMOCTh CBOMCTB BEUIECTBA OT THIIA
8 KPUCTAJUIMYECKOM PEIETKU U BUIA 1
XMUMHYECKOH CBS3U
9 Knaccudukarus XuMHIECKUX peakiui |
10 Pa3JIMYHBIM [TPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEAKIUH. 1

TennoBoit 3¢ pexT XuMHUECKoi peakuuu




11

3akou ['ecca u ero cieacreusa

12

BbIunciieHus o TepMOXUMUYECKOMY
YPaBHEHUIO PEAKIUH: TCILIOBOTO

¢ deKTa XUMHUECKON peaKIuu 110
KOJIMYECTBY BEIIECTBA, MAcCe MU
00BEMY TIpOpearupoBaBIEro UITH
00pa3oBaBIIETOCs BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKknyy. 3aKOH JEHCTBYIOIIUX MacC

14

OHeprus aktuBauuu. [lonstue o
karanuze. @epmeHThl. UTHrHOUTOPHL

15

@akTOpPBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BIHMAOINKUE HAa COCTOSHHEC
XHUMHUYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHbIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKnuu

19

Baxxnele okucauTeIn U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajausa

20

CsoiicTBa MMPOCThIX BEHIECTB —
MCTAJIJIOB 1 HEMCTAJIJIOB, KMCJIOT U colen
— B CBCTC HpeI[CTaBJ'ICHI/Iﬁ 00




OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiusx

[Ipaktuyeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKHCIIATENTHFHO-BOCCTAHOBUTEIIHHBIC
peaKIum»
Kontponsnas padora Ne 1 no teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITHII»

o PacTBOopeHne kak pU3NKO-XUMUYECKUIT
TpoIIecc

24 DIEKTPOIUTHI U HEAIEKTPOJIUTHI

)5 Teopus 2MEKTPOIUTHYECKON
JHCCOIHAIIAHN

26 HNonHoe npousBeieHre BOIbI.
Boaopoanslil nokazarenb

7 DIIEKTPOJIMTUYECKAS AUCCOIUALIMS
KHCJIOT, OCHOBAaHHUH U COJICH

28 Peakiiuu nonHoro ooMena
CBolicTBa KMCJIOT, OCHOBAHHU U COJIEH B

29 CBETE MPEACTABICHUI 00
3JIEKTPOJIUTUUECKON AUCCOIUALINHI

30 KayecTBeHHBIE peakiiMy Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
«ONEKTPOIUTUYECKAS TUCCOLIUALIUS

32 I'maponus coient

33 HoHHble ypaBHEHUS TUIPOTIU3a COIei




34

[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
«I'maponus coneny

35

Beruncnenus Macchbl IpOAyKTa peakuu
110 U3BECTHOM Macce OJIHOTO U3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BUJIC
pacTBopa, COIEPHKALIETO ONMPEICTEHHYIO
KOHIIEHTPALMIO PACTBOPEHHOTO
BEIIIECTBA

36

KonTtponsHas padora Ne 2 o Teme
"DNeKTpoIUTHYECKAsT TUCCOLNAITUS.
XHWMHUYECKUE PEAKIUHU B pacTBOpax"

37

OO6mras XxapakTepuCTUKAa HEMETAILIIOB

38

OO1as XxapakTepUCTHUKA FaJOreHOB

39

XUMHYECKHE CBOMCTBA raJIOr€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40

XnopoBogopoa. ComnsiHast KUCIIOTa

41

[IpakTuueckast pabota Ne 4 o Teme
"[lostydeHune COJMIHOM KHUCIIOTHI,
HU3y4eHHE e€ CBOMCTB"

42

[ToHsATHE O KUCTOPOACOAEPIKAIIUX
KHCJIOTaX XJIOpa U UX COJIAX

43

Brruucnenus no YpaBHCHUAM
XUMHNYCCKHX peaKHHﬁ, C€CJIM OJUH UX
pearcHTOB 1aH B H30BITKE

44

Baxwuermme coeqMHEHUsI XI0pa U UX
HAXO0X/JEHUE B IPUPOJIE




OO0mas xapakTepucTuka 3neMeHToB VIA-

45
TPYIIITBI
CtpoeHrne u CBOMCTBA IPOCTOTO

46 BEILECTBA CEpPbl. AJNIOTPOIHbIE
MOIU(UKAIIIH CEPBI

47 CepoBonopo, cTpoeHue, PU3nyecKue u
XUMHUYECKHE CBOMCTBA

48 Oxcuppl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHas KHCJIOTa U €€ COJIU

51 [TpoMbIITIEHHOE MTOTyYEHHUE CEPHOM
KHCITOTHI
Haxosxnenne cepsl 1 €€ COeTMHEHUH B

5 pupoie. XMMUYECKOE 3arpsi3HEHHNE
OKpY’KaloIllel cpeibl COeAMHEHUSIMHU
cepbl
Boruncnenust Macchl MpoayKTa peaKiiuu

53 10 U3BECTHOM MaccOoBOM (00BEMHOIN)
none (%) ero BbIXo/1a OT TEOPETUUECKH
BO3MOYHOTO
Brruucnenus MaccoBoit (00BEMHOI)

54 noiu (%) BbIX0Aa MPOIYKTa PEaKIH 10
M3BeCTHOM Macce (00BEMY) HCXOIHOTO
BEI[ECTBA U MPOJIyKTa PEaKIUU

55 OO1as XxapakTepucTUKa AIEMEHTOB VA -
TPYIIIBI

56 A30T, pacrpocTpaHeHue B IPUPO/IE,

(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBA




AmMHaK, ero GU3NYecKue 1 XUMUYECKHE

57 N
CBOICTBa

58 Conu amMoHUS
[IpakTtuyeckas padora Ne 5 o reme

59 "[lonydyeHne aMMuaka, U3y4yeHue ero
CBOMCTB"

60 Oxkcunet azota (I, I1, 111, IV, V)

61 AzoTucTas KucnoTa. A30THas KHCIOTa

2 [IpompllIIEHHOE MOJTyYeHUE a30THOM
KHACJIOTBI
Hutpatel u HUTpUTEL. XUMUYECKOE

63 3arpsi3HEHUE OKpYKarouleil cpepl
COCIIMHEHUSIMH a30Ta

64 docdop, aIOTPOITHBIE MOTUPUKAITUH
dbocdopa

65 Oxkcunpt pocdopa (111, V) u bochopras
KHCIIOTa
[TonsiTHE 0 MUHEPATHHBIX YI0OPEHUSX.

66 3arpsi3HEHUE TPUPOIHBIX BOJOEMOB
COCIMHEHUSAMU a30Ta u docdopa

67 Yrnepon, ero aJuioTpOnHbIe
MOAU(UKAIIIN U CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

68 XMUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE

po0JIeMbl, CBSI3aHHbIE C OKCHJIOM
yriepoga (IV)




69

[Ipaktuyeckue padoter Ne 6 o Teme
"[Tonyuenue okcuna yraepoaa (IV) u
M3y4YEHUE ero CBOUCTB"

70

VYronpHasg KUCIOTA U €€ COJIN

71

[lepBoHauanbHBIE TOHATUSA 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COEIMHEHUSX Yriepoia

72

[IpupoiHBIE NCTOYHUKY YIIIEBOIOPOJIOB

U UX POJIb B OBITY ¥ IPOMBILIIEHHOCTH

73

TTousiTiie 0 OMOTOTUYECKHU BAKHBIX
OpPraHWYECKUX BEIIECTBAX — KUPAX,
Oenkax M yriieBoJiax

74

Kpemuuii, ero ¢pusnueckue u
XHUMHUYECKHE CBOMCTBA

75

Oxkcun kpemuuns (IV), kpeMHueBas
KHCJIOTA, CHIINKATHI

76

bop. bopnas kucnora

77

[Ipaktuueckast padota Ne7. Pemenue
AKCIEPUMEHTAJIbHBIX 33124 10 TeME
«BaxHeime HeMeTalIbl U UX
COEIMHEHUS

78

Brruncnenus maccsl (00b€Ma; H.Y.)
MPOJYKTa PEaKI|y Mo JAaHHOH Macce
(00BEMY) HCXOTHOTO BEILIECTBA,

CoJACprKalIero OHpCI[CJ'IéHHYIO MacCCOBYHO

JIOJIIO TIPUMECEN




79

KonTtponsnast padora Ne 3 o teme
«BaxHen1e HeMeTauIbl U UX
COEIMHEHUS.

80

OO01ast xapakTepUCTUKA XUMUYECKUX
JJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojoxenus B [ICXD JI.U.
MenneneeBa

81

Meramisl A- u b-rpynn

82

Merannudeckas CBSI3b U METANINYECKast
KpUCTaJIJIMUecKas pemérka. 3aBUCUMOCTh
(bu3HUECKUX CBOWCTB METAJJIOB OT
CTpOEHUS KPUCTAJUIOB

83

OO01me XUMHYECKUE CBOMCTBA METAJIOB

84

OO6mme crnocoObl MOTYYSHHUST METaJIOB,
Metautyprusi. CriiaBbl

85

DIIEKTPOJIN3 PACIUIABOB M PACTBOPOB
COJIEH KaK OJWH U3 CIIOCOOOB TIOJTyUEHUS
METAILIOB

86

Brrunciaenus mo YpaBHCHUAM
OJICKTPOJIM3a pacCiliaBOB U paCTBOPOB
BCIICCTB

87

ITonsrue o KOPPO3HUHU MCTAJJIOB

88

Brruncnenus cocraBa cmeceil ¢
HCII0JIb30BAHUEM PELICHUS CUCTEM
YpaBHEHUH

89

Pazau4ynHble TUIIBI BEIYUCICHUN 10
YPaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ

90

Mertannsl A-rpyni. [llenounsie MeTansl




Haxoxnenue B npupose. CoiicTBa

o LIEJI0YHBIX METAJIIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kallus

93 [llemrouyHo3eMebHBIC METAILTBI

o4 Baxxnenmme coeqMHESHNS KaJIbIIHsI,
CBOMCTBA, IPUMEHEHNE

95 XKécTkocTh BOJBI U CLIOCOOBI €€
YCTpaHEHHS
[IpaxTueckas padota Ne § o Teme

96 "XEcTKOCTL BOIABI U METOILI €€
ycTpaHeHus"

97 ATIOMUHHI

08 AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS

99 OO6mrast XxapakTepucTUKa METAIIIOB b-
rpynn (MoOOYHBIX TTOATPYIII)

100 [lepBoHauanbHBIE TPEICTABICHUS O
KOMILJIEKCHBIX COSAMHEHUSX

101 Mensp u cepedpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKCax cepedpa u Meau

103 Hunk

104 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA IIMHKA

105 XKeneso

106 Oxcupl, THAPOKCH B U cou sxene3a (1)

u xene3a (I1I)




107

UyryH u cTainb — CILIaBbI XKele3a

108

[Ipaktuyeckas padora Ne 9. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxnenmnne MeTalIbl U UX
COCTUHCHUSY

109

Brruncnenuns cocraBa cMmeceil ¢
WCTIOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

110

PaznuuHble THITBI BEIYUCIEHUN IO
YPaBHEHUSAM XUMUYECKUX PEaAKIUM

111

Kontponsnas padota Ne 4 o Teme
«Baxuenme MeTaJUIEI U UX
COETMHEHU S

112

bezonacHoe ncnonb30BaHUE BEUIECTB U
XMUMHUYECKUX PeaKlUii B ObITY

113

HoBble MaTepuanbl 1 TEXHOJIOTHH.
[TpUHIUTIBI «3ETEHON XUMUM

114

XuUMUS U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonsTre o npenenbHoO
JOTYCTUMOMN KOHIIEHTPAI[UH BEIIeCTB

(ITAK)

116

DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU yTJIepoJia, a30Ta, Cephl,
TSDKENBIX MeTaioB.Poinb xumMum B
PEUIeHUH YKOJIOTHYECKUX MPOoOIeM

117

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucTeMa XUMHYECKUX




OJICMCHTOB B CBCTC TCOPUHN CTPOCHUA
aToMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKUX JJICMCHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPyIIIax

119

CrpoeHnue BeliecTBa B TBEPAOM, KUIKOM
¥ ra3000pa3HOM COCTOSIHUM. Buib
XUMHYECKOM CBSI3H

120

Knaccudukanust XauMuueckux peakiui
10 Pa3IMYHBIM MTPU3HAKAM

121

[IporHo3upoBaHre BO3MOKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX npeBpameHHﬁ
B pa3J'II/I‘-IHI)IX yCJ'IOBI/ISIX Ha OCHOBC
MPEJICTaBICHUN XUMHYECKOW KUHETUKHU U
TEPMOJNHAMHUKH.

122

XUMHYECKUE PEAKIIUU B PACTBOPAX.
IM'maponus coneit

123

CBolicTBa KMCJIOT, OCHOBAHHU U COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT

124

OKHUCAUTENHEHO-BOCCTAHOBUTEIHHBIC
peakiuu. JIeKTPOIIn3.

125

[Ipaktuueckas paborta Ne 10. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 TI0 TEME
«XUMHUYECKUE PEAKIIUN»

126

IIpaktuyeckas pabora Ne 11. Pemenune
9KCIEPUMEHTAJIBHBIX 3334 110 TEME




«MCTEUIJIBI, HEMCTAJJIbI U UX

COEIMHEHUS»
127 PesepBHbIi ypok 1
128 PesepBHbIi ypok 1
129 PesepBHbIi ypok 1
130 PesepBHbIil ypok 1
131 Pe3epBHBII ypok 1
132 Pe3epBHBI ypok 1
133 PesepBHbIil ypok 1
134 Pe3epBHBIN ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME







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

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Xumus. 8 knacc: 3anaunnk/Kysnenosa H.E., JIéskun A.H./ 7-e uzn., crepeotwrl.-
Mockgsa "IIpocsenienne"

Xumus. 9 knacc: 3amaunnk/Ky3nenosa H.E., JIéskun A.H./ 7-e u3z., cTepeoTHIr. -

Mockasa "IIpocsenienne"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://sites.google.com/site/himulacom/%D0%B3 % D0%BB %D0%B0%D0%B?2
%D0%BD %D0%B0%D 1% 8F-

%D1%81%D1%82%D1%80%D0%B0%D0%BD %D0%B8%D1%86%D0%B0
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