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[HOACHUTEJIBHA A 3ATIMCKA

[IporpaMMa o XMMHUHM Ha ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs COCTABIEHA Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIET0
obpazoBanusi, npexacraBieHHbIx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOW padodeit
MPOrpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHusl YIeOHOTo mpeaMera «XuMus» B
oOpasoBartenbHbIX opranu3anusax Poccutickoir denepamnu.

[IporpaMma mo xumuu Ja€T MpeACTaBICHHE O IMENsAX, OOmel crpareruu OO0ydeHWs,
BOCIIUTAHUS W Pa3BUTUS OOy4alONIMXCA CpPEJACTBAMH Y4eOHOro mpeaMeTa, YyCTaHaBIUBAET
00sA3aTeNIbHOE MPEIMETHOE COJEP)KaHUE, NPEIyCMATPUBAET pacIpeleieHle €ro 1o KiaccaM u
CTPYKTYPUPOBAHHUE MO pa3fenaM U TeMaM MPOrpaMMBbl 10 XUMHUU, ONPEAEIISIET KOJINYECTBEHHbIE U
KAUECTBEHHbIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYEHUS
XUMHUHM C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro mpoiiecca,
BO3PAacCTHBIX OCOOEHHOCTEH 00YYaroIIMXCs, ONpeAesseT BO3MOKHOCTH IIpeaMeTa sl pealn3aluu
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOW MNPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 0011Iero 00pa3oBaHusl, a TaAKKe TPEOOBaHU K pe3yabTaTaM 00yUeHHsI XUMHH HA YPOBHE
Hene M3ydeHWsl TMpeAMeTa U OCHOBHBIX BHJIOB yueOHO-NO3HABATEIbHOU JESATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUe XUMHH CIY>)KUT OCHOBOH At (hOpMHUpPOBAHHUS MHUPOBO33pEHUST 00yUaroIerocs, ero
NPECTAaBICHUN O MaTEPHAIBLHOM EIHMHCTBE MHUPA, BAKHYIO POJIb MTPAIOT (POpPMUPYEMBIE XHUMHUECH
MPEJICTABICHHUS] O B3aMMOIIPEBPALICHUSIX YHEPTUH U 00 SBOJIIOIHMH BEHIECTB B MPUPOJE, O MYTSIX
pemeHust  TI00aNbHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS  YeIOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3aluu BO3MOKHOCTEH ISl caMOpa3BUTUS U (DOPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpOBaHHE MBIIIJICHUS U TBOPUYECKHX CHOCOOHOCTEH oOydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOHW  JESTeNbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX yYMEHUN, HEOOXOJUMBIX Kak B TOBCEAHEBHOW KH3HH, TaKk MU B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHT CO CIeU(UKON HAYYHOTO MBIIIJICHHS, 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa
Ha EIWHCTBO TNPUPOABI U UEIOBEKa, SIBISETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00y4aroIInuXcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TIPUPOJAE, K UEIOBEKY, BHOCHUT CBOM BKJaJ B DJKOJOTHYECKoe 0Opa3oBaHUeE
o0ydJaronuxcs.

JlaHHBIE HaIpaBJIeHUS B OOYYCHHH XMMHH OOECTICUMBAIOTCS CHEIH(PUKON COJepKaHUI
yueOHOro mpenMeTa, KOTOPBIM SBISETCS MeJaroruuyecky aJanTHpPOBAaHHBIM OTpa)KeHHEeM 0a30Boi
HayKU XMMUU Ha ONpeeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOIO 0OOIIEro oOpa3oBaHMsI OPHEHTUPOBAH HAa OCBOCHHE
00y4JaOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUH XUMHH, OCHOB HEOPTaHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepkaHus MPOTPaMMBI MO XMMHHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxoga k e€ miydeHuro. CojeprkaHUe CKIIAIbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
3JIEMEHTE U BEIECTBE M CUCTEMbI MOHATHH 0 XUMUYeCKO# peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO0 MPUHIUIY IOCIEI0BATEIBHOIO Pa3BUTH 3HAHUNW HAa OCHOBE TEOPETHUYECKUX
MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHSI K APYTrOMY, BBITIOTHSIS



(GyHKIMU OOBSCHEHHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTHYECKOTO
IIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CIOCOOCTBYeT (DOPMHUPOBAHUIO TIPEICTABICHUS O
XMMUYECKOM COCTaBIIIONICH HAYyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOH IpUpOJBbI,
LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HaHHMIO U METO/aM II03HaHUA B Hayke. M3yueHue xumun
MPOUCXOIUT C MPUBICUCHUEM 3HAHUM U3 paHee W3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKarouii
Mup», «buonorus. 5—7 knaccel» U «DU3uKa. 7 KIace.

[Ipu u3yyeHHH XUMUHM POUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKONW HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON AEATEIbHOCTU YEJI0BEKa U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3agadya y4eOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHMH — BaXHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKHX
MOJIO)KEHUH, JOCTYNMHBIX 0000OIIEHUII MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKu, B
MpUOOIIEHNN K HAyYHBIM METOJaM TMO3HAHMS MPH U3YYCHHH BEIIECTB U XMMUYECKUX PEaKIUid, B
dbopMUPOBaHUM U PA3BUTHUHM [O3HABATEIbHBIX YMEHUH M HMX TNPUMEHEHUU B Yy4eOHO-
MIO3HABATENILHOM M Y4eOHO-MCCIIEIOBATEIbCKON ESITeIbHOCTH, OCBOCHUHM TMPABMII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHMHM XUMHUM Ha ypOBHE OCHOBHOIO OOIIEro 0oO0pa3oBaHUS Ba)KHOE 3HAUYEHUE
NpUOOpPEN TaKKe LeH, KaK:

— (opMHUpoBaHUE WHTEIUICKTYAJIbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO PEUICHHH, CIOCOOHON aanTUPOBAThCA K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HAaNpaBJICHHOCTh OOY4YeHHs Ha CHCTEeMAaTH4YeCKOe MPHOOIIeHHe OOydJarmuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAYYHBIM METO/IaM I03HaHUs, (OPMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrnieyeHrne YyCJIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYy4YarolMMUCS OIbITa
pa3HOOOpa3HON NeATeIbHOCTH, TMO3HAHUS W CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue oOmel (GyHKIIMOHATIBHOW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
YHclie YMEHUN OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIEr0 MUpPA, UCIOJIb3YS 3HAHUS U OIIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUU, IPUMEHSTh UX MPH PEIIeHUH MPOOJIeM B MMOBCEAHEBHON KU3HU
U TPYJIOBOM €SATEIbHOCTH;

— ¢opmMupoBaHUEe y O0yYaOIUXCS] TYMaHUCTUYECKHX OTHONICHUN, TTOHUMAaHUs IEHHOCTH
XUMHUYECKMX 3HAaHUM s BBIPAaOOTKH 3KOJOTHYECKH IeJecOo00pa3HOro MOBEIEHUs B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSAX COXPAHEHHsI CBOETO 310POBbS M OKPYKAKOLIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIIMHM K OOYy4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIMTAHHUIO
Ha OCHOBE YCBOEHHS OOIEYEeNIOBEYECKMX LIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaMPaBICHHOCTH JTATbHEHUIIIEro o0yueHusl.

OO01iee 4yKcno 4acoB, OTBEIEHHBIX Ul M3YyYEHHUS XMMHMHU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 134 yvaca: B 8 kiacce — 68 yacoB (2 vaca B Henmenoo), B 9 kimacce — 66
yacoB (2 yaca B HEJIEINIO).

COHEPXAHUE OBYUEHU A

8 KITACC

[lepBoHavalIbHBIE XUMUYECKHE TTOHATHUS

[Ipenmer xumuu. Ponb XUMUM B JKM3HHM 4Ye€JIOBEKa. XUMHS B CUCTeME Hayk. Tena u
BenlecTBa. OU3NYECKUE CBOMCTBA BEIECTB. ArperatHoe coctosiHue Bemects. [lonarue o metogax
Mmo3HaHus B XuMuH. YucTeie BemecTBa U cMecu. CriocoObI pas3iesieHUs CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThI. CUMBOJIbI XMMUYECKUX 3JIEMEHTOB. [IpocTbie
Y CJIOKHBIE BeIlecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyina. BanmeHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcHUTeNnbHass aToMHass Mmacca. OTHOCUTENbHass MOJIEKYJIsIpHas Macca.
MaccoBast 10J11 XMMHYECKOI'0 JIEMEHTA B COEAMHEHUH.



KonunuecTtBo BemectBa. Monb. MosnspHas macca. BzaumMocBsi3b KOJIM4eCcTBa, MAaCChl M UYUCIIA
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacu€Tol o hopMynaM XMMHUYECKHX COCTUHEHHI.

du3nyeckue U XHUMUYECKUE SIBJICHHSA. XHUMHUYECKas pPeakuuss U e€ IMpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XHUMHUYECKHe ypaBHeHus. Kiaccuduxamus XMMHUYECKUX peakiuit
(coenuHeHus, pa3aoKeHUsl, 3aMeIIeHUsI, 0OMEHA).

[IpakTuueckas padora Ne 1 «lIpaBuna paGoTsl B maboparopuu U npuémbl 0OpalleHus c
71a00pPaTOPHBIM 000PYIOBAHUEM

[TpakTrueckas padota Ne 2 «Pa3nenenne cMeceit (Ha mpuMepe OUYMCTKH MTOBAPEHHON COJIN)»

JIeMOHCTpPaLlMOHHBIE OIIBITHI:

3HAKOMCTBO C XUMHUYECKOW MOCYyHOH, mpaBwiamMu pabOThl B J1IaOOpaTOpuu U IpuéMaMu
oOpaiteHus ¢ 1abopaTOpHBIM 000pPYIOBaHUEM,

W3ydyenne u omnucaHue (QUINYECKUX CBOWCTB O00pa3lOB HEOPraHWYECKUX BEIIECTB,
HaOmroenne pu3ndeckux (TUIaBIeHUE BOCKA, TasHUE JIbAA, PACTUPAHUE caxapa B CTYIKE, KHUTICHHE
Y KOHJICHCAIUS BOJIBI)

XuMu4eckux (ropeHue CBeuH, IpOKaJIMBaHUE MEIHON MPOBOJIOKHU, B3AUMOJCHCTBHE Mela ¢
KHCJIOTOW) SIBJICHUH,

HaGnronenne u omucaHue MPHU3HAKOB TNPOTEKAHUS XMUMHYECKHX PpEeaKiuil (pa3iokeHue
caxapa, B3aMMOJICHCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapus, pasinokenue ruapokcuaa meau (11)
NpY HarpeBaHWH, B3aUMOJICHCTBHE esie3a ¢ pactBopoM coiu meau (1),

JlaGopaTopHbIie pabOThI:

N3ydyenne cnocobOB pasfeneHuss CMeceld: ¢ IOMOIbI0 MarHuTa, (UIbTPOBaHUE,
BbIMIApUBaHUE, TUCTUIIIALUSA, XpoMaTorpadusi, MpoBEACHNE OUUCTKH TOBAPEHHOM COH.

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kucinopona B mpupoje, GuU3NUECKue U XMMHUYECKHUE CBOICTBa (peakUuy TOpEHHs).
Oxcunpl. Ilpumenenue xkucinopona. CrocoObl MONyYeHUS KUCIOpoja B JabopaTopuu u
npoMelnuieHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H — auioTpornHas Mojaudukanus
KHCIIOpOJa.

TemnoBoit 3(pdekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
DHAOTEPMUYECKUE peakUuu. TOIUIMBO: yrosb W MeETaH. 3arpsA3HEHHE BO3/AyXa, YCWICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxieHre Boopoa B Mpupoje, pu3ndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCO0BI MostydeHus. Kuciotel u comnu.

MossipHblii 00bEM ra30B. PacuéTbl 1o XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceluennsie u
HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTS BEIIECTB B BOZAE. MaccoBast 10715 BELIECTBA B PaCTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMsS. Poib pacTBOpOB B MPUPOAEC W B KU3HU YEIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss neopranmveckux coenuHeHnit. Oxcuapl. Knaccudukamuss OKCHIIOB:
cojeoOpa3zymomnue (OCHOBHBIE, KUCIOTHbIE, aM(pOoTepHble) U HecoseoOpasyromume. HomeHknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmy4yeHne okCcuaos.

OcnoBanust. Kraccupukanuss OCHOBaHMM: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. dusznueckne M XHUMHYECKHE CBOMCTBa oOcHOBaHui. [lomydeHue
OCHOBAaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucior. @usnyeckue U XUMHYECKHE
cBoiicTBa kucnoT. Psan akruBnoctu metamioB H. H. bekerosa. [lonyduenue Kucmior.

Comu. Homenkiarypa coseil. @uznueckue M XMMUYECKHE CBOWcTBa cosei. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKIy KIIACCAMH HEOPTAHMYECKUX COCTMHEHUM.

[Ipaktuyeckas padora Ne 3 no teme «llomydyenue u cobupaHue KUCIOpOna, U3yUCHHUE €T
CBOMCTB»?



[Ipaktuyeckas padora Ne 4 mo teme «llomydenue u cobupanue BOAOPOAA, U3YUYEHHUE €rO
CBOMCTBY.

[Mpaktuueckass padora Ne 5 mo Teme «lIpUroroBieHHEe pacTBOPOB C OMPEIEIEHHON
MacCOBOH J0JI€H pACTBOPEHHOIO BEILIECTBAY.

[Ipaktuyeckas padora Ne 6. Pemenue skcrepuMeHTaIbHBIX 33734 10 TeMe «OCHOBHBIC
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Llemoncmpayuonnvie onvimot.

KaueCTBEHHOE ONpEJEeIICHUE COAEp)KaHUsS KHUCIOpoAa B BO3AyXe, MOIy4YeHHe, coOHpaHue,
pacrio3HaBaHME M HW3YYEHHE CBOMICTB KHCIOPOJAa, HAOJIOJCHHE B3aWMOJCHCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TPEKpaIIeHUs TopeHus (mokapa), 03HAKOMJICHHE C
00pa3iaMu OKCHIOB U OMHMCAaHUE UX CBOMCTB, MOJIyueHHE, COOMpaHue, PaclioO3HABAHNE U U3YUYCHHE
CBOKMCTB BOjiopojia (rOpeHHe), B3auMojeicTBUE Boaopona ¢ okcugoMm Memu (l) (Bo3MoxkHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), HaOMOIeHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOEHHOCTEW  pAcCTBOPEHHS BEIIECTB C  Pa3UYHON  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JIOJI€M PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaUlaMH (HAaTpHUeM | KaiblFieM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUAJIOB),

JlaGopaTopHbIie pabOTHI:

HccnenoBanne 00pa3oB HEOPraHMYECKMX BEIIECTB PA3UYHBIX KJIacCOB, HaOIIOACHUE
M3MEHEHUs1 OKPAaCKHU UHJIMKATOPOB B PACTBOPAX KUCIIOT U ILIEJIOYEH.

N3ydyenue B3aumopeiictBust okcuaa meau (ll) ¢ pactBopoM cepHOW KHCIOTHI, KUCIOT C
METaJUIAMH.

Peaknuii HelTpanu3anuy, oJy4eHHE HEPACTBOPUMBIX OCHOBaHUM.

BriTecHeHHne ogHOr0 MeTaia APyruM U3 pacTBOPa COJIH.

Pemienune skcnepuMeEHTaNbHBIX 3ajad MO TeMme «BakHeWlmme KIacchbl HEOPraHMYECKUX
COCIMHEHUI».

[Iepnonnueckuin 3axkoH u Ilepmoamueckass cucreMa XuMHUYeCKHX aieMeHTtoB J[. M.
MenneneeBa. CTpoeHre aToMOB. XuMudeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN

[lepBble MOMBITKK KJIACCU(PHUKAUU XUMUYECKUX IeMEHTOB. [IoHsATHE O Tpymmax CXOAHBIX
3JIEMEHTOB (ILEJIOYHBIE U IEIOYHO3EMEIbHBIE METAJLIbl, TaJIOTeHbl, MHEPTHBIE ra3bl). JJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMuuyeckux odnemeHtoB J[. WM.
MengeneeBa. KopoTkonepuoanas u JUIMHHonepuoaHas @opmsel [lepuoguueckoir  cucTemsl
xumuueckux oanemeHroB JI. WM. MengaeneeBa. Ilepuoast u rpynmsl. DU3HYECKH CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3oronsl. DnekTpoHsl. CTpOEHHE 3JIEKTPOHHBIX
obosouek aromoB TiepBbIX 20 XxuMHuUeckux dieMeHTOB llepmommyeckoit cucremsr J[. U.
MengeneeBa. XapakTepuUCTHKa XMMHYECKOIO 3JIEMEHTa IO €ro mnosoxeHuro B [lepumonmyeckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XMMHYECKHX DJIEMEHTOB, METAIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO rpyIIaM U Mepruoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMuueckas CBSI3b. KoBanenrHas (monsapHast " HETOoJIspHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. VloHHAas! CBS3b.

Crenenp oxuciaeHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel okucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Jlabopamopuvie pabomut.

B3anmoaeiicTBre ruapoKcHaa IMHKA C PAaCTBOPAMHU KUCIIOT U IIEIOYEH.

IIpoBeneHne OMBITOB, WILIIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pas3ioKeHHs, COSTUHEHNS).

Mescnpeomemusie céa3u



Peanuzamust MexnpeaMEeTHBIX CBS3€M MPU M3YYEHUM XMMHUHM B 8 KIJlacce OCYIIECTBIISIETCS
yepe3 UCI0JIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX MOHSTUN, TaK U MOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU IS OTJAEJBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO--HAYYHbIC MTOHATHS: HAyYHBIA (PaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(uKaus, TMEePUOJUIHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJCIMPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SBJIICHHE.

®dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHA, H3OTOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKHI 3apsij, BEIIeCTBO, Tello, OO0BEM, arperaTHoe
COCTOSTHUE BEIICCTBA, ra3, (U3NYCCKUE BEIMYMHBI, CIUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumMuyeckas peakius

[lepuonnueckuin 3akoH. Ilepuogmueckas cucrema XuMuueckux asemeHtos [[. .
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUUYECKHX HJIEMEHTOB
NEpPBbIX TPEX NEPHOJOB, KaJIMsl, KAJIbLHUS U UX COCAUHEHUH B COOTBETCTBUM C IOJOKEHHEM
37eMEHTOB B [leproauyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMUECKOU PEIIETKY U BUJA XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHWX BellecTB. XHMHUYECKHE CBOWCTBA
BEII[ECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHMYECKUX COCIUHEHHM, TCHETHUECKas CBSI3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanuss XMMHYECKUX PEAKIUN 0 Pa3IMYHBIM NMpU3HAKaM (110 YUCIY U COCTaBYy
YUaCTBYIOIINX B PEAKIIMU BEIIECTB, MO TEMI0BOMY 3 (heKTy, M0 U3MEHEHUIO CTENIeHEeH OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB, 10 00PAaTUMOCTH, TI0 YUYAaCTUIO KaTain3aTopa). DK30- U DHIOTEPMHUUECKUE
peaklu, TePMOXUMHUYECKUE YPABHEHMUS.

[TonsiTe o ckopoctu xumuueckoi peakiuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATHUMBIX
XUMUYECKHUX peakiusix. [IoHsATHe 0 rOMOTeHHBIX U reTeporeHHbIX peakuusx. [lonstue o karanuse.
[TonsiTie 0 XUMHUYECKOM paBHOBECUHU. DaKTOPHI, BIMSIIONIME HA CKOPOCTh XUMHUYECKON pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENTEHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM, JJIEKTPOHHBIM OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON peakiuu. CocTaBiI€HUE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopus 3IEKTPONUTHYECKOM AMCCOUMALMU. DNEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AHWOHBI. MeXaHNU3M JUCCOIMAIIMN BEIIECTB C PAa3IMYHBIMU BHJIAMH XMUMHUYECKOU CBsi3U. CTereHb
mucconuaiuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.

Peakuuu moHHOro oOMeHa. YcCiOBHS MPOTEKaHUS peakiUil MOHHOrO OOMEHa, IMOJIHbIE U
COKpali€HHble MOHHBIE YypaBHEHMs peakuuii. CBoiicTBa KHUCJIOT, OCHOBAHMM U COJEH B CBETE
MIPEACTABICHHH 00 JIEKTPOIUTUUECKON nuccormaluu. KadectBeHHbIE peakiiuu Ha HOHBL. [loHsTHE
O THUJIPOJIU3E COJIEH.

Llemoncmpayuonnvie onvimot:

O3HakoMJIEHHME C MOJENAMHM KPHUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIEeCTB —
METaJIJIOB U HeMeTaJlJIoB (rpaduTta u aiMasa), CI0KHBIX BEIECTB (XJIOpHIa HATPus).

HccnegoBanue 3meKTpONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCA JUCCOIUAIIMN KUCTIOT,
IeJI04ei U cosieit (BO3MOKHO HUCTIOIB30BAHKUE BUICO MAaTEPHAIIOB).

OnbITOB, WUIIOCTPUPYIOLUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEAKIUN
(ropenwue, peakify pa3IoKeHUs, COCTUHECHHS ).

JIaGopatopHbie pabOTHI:

HccnenoBanue 3aBUCHMMOCTH CKOPOCTH XUMHUYECKOW PEAKIMU OT BO3JIECUCTBUS Pa3IMYHBIX
(baxTopoB.



IIpoBeneHue ONBITOB, MWIUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS peaKIii HOHHOro oOMeHa
(oOpa3oBaHue ocajika, BbIIeJIEHHE Ta3a, 00pa30BaHKE BOJIBI).

PacrioznaBaHue HEOPraHMYECKUX BELECTB C IOMOIIBIO KAUECTBEHHBIX PEAKLIUN HA HOHBI.

Perienue skcriepuMeHTaIbHBIX 3a/1a4.

[TpakTuueckas pabota Ne 1. «PerieHne 3KCIepUMEHTaTbHBIX 32124

Hemeransl u ux coeAMHEHUs

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTpPOCHHUS aTOMOB, XapaKTEpHbIC
crernieHd okucieHus. CrpoeHue M (HU3MYECKUE CBOWCTBA NPOCTHIX BELIECTB — TaJIONEHOB.
XyMHYECKHE CBOICTBA Ha HpUMeEpe XJopa (B3aMMOJCHCTBHE C MeETallllaMH, HEMETaJulaMu,
menogamu). XnopoBogopo. CossiHast KMCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYeHHE, TIPUMEHEHHUE.
JeiictBue XJjopa M XJIOPOBOAOPOJA HA OpraHU3M 4YelloBeKa. BakHellime XJIOopuipl M HX
HaXO0XJICHUE B IPUPOJIE.

Obmas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3MUECKUE CBONCTBA IMPOCTBIX BEIIECTB —
KHCJIOPOJIa U Cephl. AJUIOTPOIHBIE MOAU(DUKALIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoniopol1, cTpoeHue, GU3ndecKue 1 XuMudeckue cBoiicrBa. OKCUIbI cepbl Kak MPeCTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3NYECKME M XHMHUYECKUE CBoMcTBa (oOuIMe Kak
IpEeJCTaBUTElNs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peaklUH, JIeKallue B OCHOBE
IIPOMBIIIIEHHOTO CIoco0a MosiydeHus: cepHoil kucinotel. IIpumenenue cepnoil kuciorsl. Conn
CEpHOMN KHUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ coeAMHEHUi B
npupose. XUMHUECKOE 3arpsi3HEHUE OKpYKaoLIeH cpeabl COSAUHEHHMSIMH Cepbl (KHCIIOTHbBIE
JIOX/IM, 3arpsiI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBpPaIECHuUS.

OOmas xapakrepuctuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS. A30T, pacIpoCTpaHEeHUe B IPUPoJIe, pU3HUECKUe U XUMUYECKHE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMHak, ero (pusMueckue M XHMHUYECKUE CBOMCTBA,
nojy4eHue u npuMmenenue. Coin aMMOHMS, UX (pu3nYecKre U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ MOJydyeHHe, (U3NYecKue M
XUMHUYECKHE CBoilcTBa (oOIMe Kak TMpeiCcTaBUTENsl Kilacca KUCIOT M CHelU(pHUYECKHe).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHMS B Ka4eCTBE MUHEPAIbHBIX YA0OpeHui. Xumuueckoe
3arps3HEHUE OKpYXKarolel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHBIE T0KH, 3arps3HEHUE BO3IyXa,
NOYBbI U BOJOEMOB). Pocdop, aorpornHbie Moaudukanuu pocdopa, Gpuznueckue U XUMUYECKUE
coiictBa. Okcun dochopa (V) u docdopHast kuciora, puU3MUYecKre U XUMHUYECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yIOOPEHHIA.

OOmas xapakrepuctuka 3meMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTETIEHU OKHCIEHUs. YTIIepOoJ, aUIOTPONHbIE MOAM(PHUKALMHU, PacIpOCTpaHEHHE B
npupoze, pu3nuecKkue U XMMUYecKue cBoWcTBa. AzncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxkcuapl yriepoja, uX (QU3MYecKHe U XMMHUYECKHE CBOMCTBA, JEMCTBHE HA JKHUBBIE OPTaHU3MBI,
NOJTyYeHHe W TPHMEHEHHe. DKOJOormdeckue npoliemsbl, cBsi3aHHbIE ¢ okcuaom yraepona (1V),
TUI0TEe3a TI00aIbHOTO MOTETUICHUS KIMMAaTa, MapHUKOBBIA 3P eKT. YTonbHas KucioTa u e€ coiu,
uX (U3MUECKUEe U XMMHUYECKHE CBOMCTBA, MOJlyueHHe M NpuMeHeHue. KadecTBeHHas peakuusi Ha
KapOoHaT-uoHBI. Mcrnonb3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEITHCKOM
XO34UCTBE.

[lepBoHayanbHbIe MOHATUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COENMHEHUSX Yriepoia
(MeTaH, 3TaH, ATUJICH, AlleTUJICH, ATaHOJ, MIIMLEPUH, YKCyCcHasl KucnoTa). IIpupoaHble HCTOYHUKH
yIIeBOIOPOAOB (Yrojb, MPUPOIHBIN Ta3, He(Th), MPOAYKTH UX NepepaboTku (O€H3UH), UX POJIb B
ObITY M TNpoMblluIeHHOCTH. [loHATHE O OHMONOrMYecKH BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIJIEBOAAX — M MX pPOJM B JKU3HM 4eJIoBeKa. MaTepuaabHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuwnii, ero ¢usmyeckne W XUMHUUYECKHE CBOWCTBA, IIOJYYCHHE M TPUMEHEHHE.
Coenunenus kpemHus B ipupoje. Oomue npeacrasieHus o0 okcuae kpemuaus (1V) u kpeMHUEBOM
kucnote. CUIIMKaThl, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHel1e cTpouTenbHble



MaTepuanbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, kene3o0eToH. IIpobmembr Ge3omacHOTO
UCIIOJIb30BaHUsI CTPOUTENIBHBIX MATEPUAJIOB B IOBCEIHEBHOU KU3HMU.

[TpakTuyeckas padora Ne 2 o teme «IlomydeHue coysiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY

[IpakTrueckas padota Ne 3 o teme «IlonmydeHne ammuaka, U3ydeHHUE €r0 CBOMCTBY.

[Tpaktuyeckas padora Ne 4 mo teme "[loydenue yriekucaoro rasa.

[IpakTrueckas pabora Ne 5. Pemenue skcrepuMeHTaIbHBIX 337ad 1Mo Teme «BakHeimume
HEMETaJUIbl U UX COCTUHEHUSD.

[Tpaktrueckas padota Ne 6 mo Teme "JXKECTKOCTh BOJBI U METOBI €€ yCTpaHCHHS"

Llemoncmpayuonnvie onvimol:

N3ydenue 00pa3ioB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJISTHOM KUCIIOTHI.

O3nakomiieHHE ¢ 00pa3aMu XJIOPHUIOB (FaJIOTEHUIOB), O3HAKOMIIEHHE C 00pa3amMu Cephl U
e€ coeauHeHMsIMH (BO3MOXXKHO HCIOJb30BAaHUE BHAEOMATEpUANOB), HAOIIOJEHHE Ipoliecca
o0OyrauBaHUs caxapa 1oj JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

O3zHakoMJieHHe C (PU3MUECKUMU CBOWCTBaMU a30Ta, (pochopa u uxX coeAUHEHUN (BO3ZMOKHO
UCTIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3liaMy a30THBIX U POCHOPHBIX YIOOPSHUH.

BzaumopneiicTBue  KOHIIEHTPUPOBAHHOW  a30THOM  KHCIOTBI C MeIbl0  (BO3MOXHO
UCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB), U3YyUYE€HUE MOJENEH KpPUCTANIMYECKUX pelETOK anmMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOLIECCOM aacopOIMH pPACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHWCTBOM MPOTHBOTA3A.

O3HakoMIJIEHUE C MPOAYKIIUEN CUIIMKATHON MPOMBIIIJIEHHOCTH.

JlabopaTopHbie paOOThI:

[IpoBeneHne KayecTBEHHBIX pPEAKIUMi Ha XJIOPUA-UOHBI U HAOIIOJEHHE TNPU3HAKOB HX
MPOTEKAHUsA, ONBITHI, OTpaxaromme (QU3NYECKUEe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
coeMHEeHUH (BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPUATIOB).

W3ydyeHne XHMMHUYECKHMX CBOMCTB pa30aBIE€HHOM CEpHOM  KHUCJIOThL, IPOBEACHUE
KaueCTBEHHOW peakIny Ha Cynb(haT-uoH U HAOI0JeHUE MPU3HaKa e€ MPOTeKaHusI.

[Tonyuenue, cobupanue, pacio3HaBaHUE U U3YUEHHE CBOMCTB aMMHAaKa.

[IpoBeneHne KadyeCTBEHHBIX peaklMii HAa HOH aMMOHUS M (ochaT-uoH. U H3ydEHHE
MPU3HAKOB UX MPOTEKAHUS.

[Tonyuenue, cobnpanue, pacrio3HaBaHUE U U3YUCHHE CBONCTB YTJIEKUCIIOTO Ta3a.

[IpoBeneHMe KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHUE NMPU3HAKOB
UX MPOTEKAHMUS.

Pemienne skcnepuMeHTanbHBIX 3aady Mo Teme «Baxkuelmme HeMeTaulbl M HX
COETMHEHUS».

Mertasuibl U UX COeMHEHUS

OO01mas xapaKTepUCTHKA XMMHUECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHUU HUX TMOJIOKEHUS
B Ilepmogmueckoil cucreme xumudeckux syemeHToB . M. MenzaeneeBa M CTpPOEHUS aTOMOB.
Crpoenue wMetamioB. Metammnyeckass CBsi3b M METAJUIMYECKash KpUCTAUIMUECKas peIeTKa.
DJIEKTPOXUMUYECKUN pAl HAOpsOKEHU MeTauioB. (DU3MYEeCKMe M XUMHUYECKHE CBOMCTBA
MeTaisoB. OOmme crnocoObl MmoaydeHus MeTamioB. [IoHATHE O KOPpO3MM METajioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (cTajib, YyryH, AIOpaTOMUHUMN, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTambl: nosokeHue B [lepronnyueckoi cucTeMe XUMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, cTpoeHHWE HMX aTOMOB, HaXOXkJA€HHE B mpupojae. DuU3nyecknue U XUMUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKCUAbl U THAPOKCUILI HATpus W Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.

[IlenouHO3eMENBHBIE METAIIBI MATHUM U KaJbIUi: TTo0KeHue B [lepmoandeckoi cucreme
xumuueckux sneMeHtoB J[. M. MenpeneeBa, CTpOeHHME HX aTOMOB, HAXO0XJICHUE B MPUPOJE.
®usnueckue U XMMHYECKHE CBOWCTBA MarHusl M KaiuplWs. BakHelnue cOequHEHUs KajlbLus
(oxcua, TUAPOKCHU, coNHn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHHS.



AmoMuHuii: nonoxxkeHue B Ilepuoanueckoil cucreme xumuueckux siementroB J[. .
MenneneeBa, CTpo€HUE aTOMa, HaXOXKJIeHUE B mpupoje. Pusznyueckue U XUMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonmueckoit cucreme xumuueckux »siemeHtoB [[. .
MenieneeBa, cTpoeHUE aroMa, HaxoxiaeHue B npupoje. dusznyeckue U XMMHUUYECKHE CBOWCTBA
xkene3a. Okcunbl, rugpokcuasl u comm kenesa (II) m xemesa (Ill), mx cocraB, cBoiicTBa
MIOJIyYEHHUE.

[IpakTrueckas pabora Ne 7. PemeHue skcnepuMEHTANBHBIX 3a7ad 1Mo Teme «BakHelmue
METaJUIbl U UX COCTUHEHUS

Jlemoncmpayuonnuvle onvimol.

O3nakomiieHHEe ¢ 00pa3laMy METaJUIOB U CIUIABOB, UX (PM3MUECKUMH CBOMCTBAMHU.

Nzyuenue pe3yNnbTaToB KOppO3uu METaJIJIOB (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB).

OcoOenHocTeld B3aMMOACHMCTBHSI OKCHUIA KalblMs W HATpus C BOJOH (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB).

HccnenoBanue cBOUCTB »KECTKOU BOJBI.

[Iporecca ropenus xenes3a B KUCIOPOe (BO3MOKHO HUCIIOIb30BAHUE BHIEOMATEPHAIIOB).

Habmronenne u omnucaHue MPOLIECCOB OKPAIIMBaHUS IUIAMEHUM MOHAMM HATpUs, Kalusi U
KaJIbLIHs (BO3MOXKHO MCITOJIb30BAHUE BUJIEOMATEPHAIIOB).

JlaGopaTopHbIie pabOThI:

[Ipu3HakoB nMpoTEeKaHUs] KAYECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajbIUs, aJTFOMUHUSA,
unka, xenesa (1) u xxemnesa (1), mequ (11).

HccnenoBanme aMpOTEpHBIX CBOMCTB THIPOKCH A ATFOMUHUS U THIPOKCHIA ITMHKA.

Pemenue skcriepuMeHTaNBHBIX 337124 10 TeMe «BajkHel1e MeTamibl U UX COSAMHEHUS.

XHMHMS ¥ OKpYXarolas cpeaa

BemectBa u Marepuanbl B MOBCEJHEBHOW JKU3HU 4eloBeKa. bezomacHoe MCHoyib30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momoiip NpH XUMHYECKHX OXOTrax H
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaromiehd cpeabl (mpeaenbHas IOomycTUMas KOHIEHTpaIus
BeniecTs, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Jlemoncmpayuonnuvle onvimol:

u3ydeHue o0pasloB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJTMMEPHBIE MAaTEPUATIBI).

Mesicnpeomemnmvle cesa3u

Peanuzaius MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHM XUMHUU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUN, TaK W MOHATUN, SIBIISIONAXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYUYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CUHTE3, Kiaccu(uKamus, TMepUOJUIHOCTh, HAONIOJCHHUE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®dusnka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWA, H3OTOIIbI,
PaAMOAaKTUBHOCTh,  MOJEKYJa, DJICKTPUYECKUW  3apsif, MPOBOJHUKH, IOJYIPOBOTHUKH,
TUDIIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUTMYECKAsT PENIETKA, CIUIaBbl, (PU3NYECKUE BETMYUHBI, STHHUIIBI
M3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocuntes, apixanwe, Omocdepa, SKOCHCTEMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEPATIBI, TOPHBIE TTOPOBI, MTOJIE3HBIE HCKOITAEMBbIC,
TOIUUIMBO, BOJIHBIE PECYPCHI.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3VJIBTATHI



JIMYHOCTHBIE PE3YNbTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO o00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOjle 00y4eHUsi XMMUU B €AMHCTBE Y4EOHON M BOCIIHUTATEIBHON JIEATEIHHOCTH B
COOTBETCTBUU C TPATUIMOHHBIMH POCCUMCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTAMHU, MPHUHATHIMH B OOLIECTBE MpaBUiIaMH M HOpPMaMH TOBEJEHUS U CIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHSA U COLUATM3AIMH 00yJarOIIUXCSL.

JIM4HOCTHBIE pE3yNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYaIOLIUXCS PYKOBOACTBOBATHCS
CUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAlMH M DPACHIMPEHUE ONBITA JEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTprOTUYECKOr0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HACJI[IMIO, TOHMMAHUS 3HAYCHHS XHWMHYECKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM HHGOpManueil 0 MEepeloBBIX JOCTHKEHHUSIX M OTKPBITHSIX
MHUPOBOH U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOWCTBE MHUpa
1 00IIECTBA;

2) rpaX1aHCKOr0 BOCIIUTaHMUSL:

MPEJICTABICHUS] O COLMAIbHBIX HOPMax M MpaBUJIAX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO I10JIE3HOM,
yueOHO-UCCIEeIOBATENIbCKOM, TBOPYECKOM W JOPYrMX BHJAAX JESTEIIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOM JAESITEIbHOCTU IPU BBIOJHEHUU Y4EOHBIX, IIO3HABATENIbHBIX 3a]ad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IMPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoIecce STOW Y4eOHOW esTeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE TMOBEJICHUE U MOCTYIKHU CBOUX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MTO3HAHMUS:

MHUPOBO33PEHUYECKHE  TPEACTAaBIEHUS O  BELIECTBE W  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKH W COCTaBIISAIOIIME OCHOBY JUIS
MOHMMAHHUS CYIIHOCTH HayYHOW KapTUHBI MUDA, NMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL PUPOJBI, B3aUMOCBA3SAX YEJIOBEKA C MPUPOAHONU CpPEAOi, O POJIM XMMHUH B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHbIE MOTHUBBI, HAlpaBJCHHbIE HA MOJYyYEHHE HOBBIX 3HAHUM IO XUMHH,
HeoOxoaumble JUIsl OOBSICHEHMS] HAOMIOJAaeMbIX MIPOLECCOB M SBJICHHM, I103HABATEIbHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENLHON paboThI ¢
y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypod, JOCTYNHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYCHHIO M TO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOSKTHOM W MCCIEOBATENbCKON JesITeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHeM;

4) hopMupOBaHHS KYIbTYPHI 3I0POBBS:

OCO3HaHHE IIEHHOCTH *HU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 JKU3HH, OCO3HAHHWE TOCIEICTBUNA W HEMPHUITHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHuss ajKoroJiss, HAPKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COONIOJEHUS TPaBHII
0e30MacHOCTH MPHU O0PAILEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) TpyZOBOTO BOCTIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3yYeHHIO Mpodeccuil u Tpyaa pa3iuyHOro pojaa, YBaXKEHHE K
TPYAY U pe3yiabTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEeIMETHBIX
3HaHWHA TI0 XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATBHON TPACKTOPUHU MPOIOJDKEHUST 00pa30BaHuUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
nOTPeOHOCTEH, YCHemHON MpodeCCHOHATBHON NeSITEFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) 9KOJIOTHUYECKOTO BOCIIUTAHUS:

HKOJIOTMUYECKU 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOAE KaK MCTOUHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, NMOHMMaHUE IEHHOCTH 3J0pOBOrO0 M 0e30macHOro olpas3a >KH3HH,



OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (hM3UYECKOMY U IICUXHMUYECKOMY 3/10pPOBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHUS MpaBUil 0€30IacHOrO MOBEIEHHUs MpHU paboTe ¢ BELIECTBaAMH, a TaKkKe B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJTy4aeMble TIPU U3yYECHUN XUMHH, JJIs pelleHus 3a/1ad,
CBSI3AHHBIX C OKPYXAUIEH MPUPOAHON Cpelor, sl IOBBILIEHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00AJBHOTO XapakTepa HKOJIOIMYECKUX MpoOJieM M MyTed MX peuieHHs
IIOCPEACTBOM METOJ0B XMUMHH, HKOJIOIMUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATbCSI UM B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

B cocrtaBe MmeranpeaMETHBIX pPE3yJAbTAaTOB BBIACIAIOT 3HAUMMbIE 175 (OPMUPOBAHUS
MHUPOBO33pEHUsT OOIICHAYyYHbIE TOHATUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTE3a, (DakT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax | MO3BOJIIIOT HA OCHOBE 3HAHMU M3 ATHX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpa, U YHHBEpcalbHbIe Yy4eOHBbIC AeWCTBUs (TMIO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIE), KOTOpbIE 00ecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUeOHOH 1eATEIbHOCTH.

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

bazoBble toruueckue AecTBUS:

YMEHHSI HCHOJB30BAaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] IpPU OCBOECHUU 3HAHMM:
pPacKpbIBaTh CMBICT XMMHUYECKUX MOHSTUN (BBIAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMBATDH
B3aMMOCBSI3b C APYTHUMH TOHSATHSMH ), HCIIOJIB30BATh MOHATHS JUI OOBSICHEHHS OT/ACIBHBIX (PAaKTOB
U SIBJICHUH, BBHIOMpPATh OCHOBAHHUA W KPUTEPUU MM KiIacCU(UKAMM XUMHUYECKUX BEIIECTB U
XUMHYECKMX pEaKLMH, YCTaHaBIMBaTb IPUUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIYy OOBbEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHbBIC, IeTyKTUBHBIC, IO aHATIOTHH), AeTaTh
BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHUE IMPHUMEHATh B IpOLECcCEe MO3HAHUS TMOHATUSA (TMPeIMETHbIE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, HCIIOJIb3yeMble B XHMHH, HIpeoOpa3oBbIBATh IIMPOKO
IpUMEHsIeMble B XMMHMU MOJENIbHBIE TPEACTABICHUS — XUMHMUYECKUI 3HAaK (CMMBOJ 3JIEMEHTA),
XUMHUecKass (opmyiga M ypaBHEHHE XHMHUYECKOH peakuuu — TpHU pelIeHuu ydeOHo-
MO3HABATENIbHBIX 33/a4, C YUYETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBISATh U XapaKT€pPU30BaTh
CYILIECTBEHHbIE IPU3HAKU M3Yy4aeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEaAKIIHMH,
BBISIBIISATH OOIIME 3aKOHOMEPHOCTH, TPUUYUHHO-CIICICTBEHHBIE CBSI3U M TPOTUBOPEUUS B H3y4aeMbIX
npoueccax U sIBJICHUSIX.

ba3oBble nccnenoBarenbCcKue 1EUCTBUS:

YMEHHE HCIOJb30BaTh IOCTABJIECHHbIE BONPOCHI B KauyeCTBE MHCTPYMEHTa IO3HAHUA, a
TaKkKe B KauyecTBE OCHOBBI Ui (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

NpUOOpEeTeHUe OIbITa MO IUJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEJICHHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHUE HaOJII0JaTh 3a XOJ0M IPOIEcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (GopMynupoBaTh 000OLIEHHS U BBIBOJBI MO pe3yjlbTaTaM IPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOesIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO Pa3IMYHbIX BUJIOB U
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAyYHO-IIOMYJISIpHAs JHUTEparypa
XUMHUYECKOTO COAEpkKaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHETa), KpUTUUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMyHble METOMBI M 3alpPOChl MPU MOUCKE M 0TOOpEe MHPOpPMAIUK U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOIUMBIX JJIs1 BHIMOJIHEHUS Y4EOHBIX M MO3HABATEIbHBIX 3a7ad
OTpEeNeEHHOTO THUIA, TNPUOOpPETEHHWE OmbiTa B 00JIACTU WCMOJB30BaHUS HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJCHUE KYJIbTYpOHl aKTUBHOTO MCIOJIB30BAHMS PA3TMUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBiIeHUs



uH(bOpMallMM ¥ WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMU;

yYMEHHUE HCIIOJNb30BaTh M aHAJIM3UPOBAaTh B Ipolecce y4eOHOM M HCCIeI0BaTENbCKON
JEeSATEIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEJIbCKOTO X035IICTBa U TPaHCIOPTa Ha
COCTOSTHUE OKPY’Karollel IPUPOTHOUN Cpeibl.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YIEOHbIE IEHCTBUS:

YMEHHs 3aJaBaTb BONpOCHl (B XoJe aAuanora M (WiIM) JIUCKYCCHM) IO CYLIECTBY
oOcyxgaeMoil  Tembl, (QOPMYIHUPOBATH CBOU MPEIOKEHHUS OTHOCUTEIBHO  BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS TPEJCTABIATh MMOJIYYCHHBIE Pe3yIbTaThl TO3HABATENILHOM EATEIbHOCTU B YCTHBIX
M THMCbMEHHBIX TEKCTaxX; JejaTb [PE3EHTAlMI0 pEe3YJbTATOB BBINOJIHEHHUS XUMHYECKOIO
JKcIepuMeHTa (J1abopaTOpHOro OmbITa, JabOpaTOpHON paboThl MO HCCIEIOBAaHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHSI y4eOHOr0o COTPYJHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENbHON U
HCCIIEIOBATEIIBCKON NESITEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MMPOOJIEM Ha OCHOBE y4€Ta 00X
WHTEPECOB U COIJIACOBaHUs MO3UIUN (0OCYXACHHsS, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI,
KOOpJIMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeIeIeHNe KPUTEPHUEB 110 OL[EHKE KayeCcTBa BBIIOJIHEHHON
paboThI U IpYyTHE).

PerynsaTuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUSA:

YMEHHE CaMOCTOSITENIHO OMPEACNATh LeNU JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESATENILHOCTD, BBIOMpPATh Hanbosiee
3¢ dexTrBHBIE CIIOCOOBI pelIeHusT yUeOHBIX U TTO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIHHO COCTABIISATh
WM KOPPEKTUPOBATH MPEUIOKEHHBI AITOPUTM JEUCTBUN IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyUYeHUs HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUsAX, OLIEHHWBATH
COOTBETCTBUE MOJIYYEHHOI'O pe3yJbTaTa 3asBJICHHON €)M, YMEHUE UCTOIb30BaTh U AaHATTM3UPOBATh
KOHTEKCTBI, ITPEAJIaraéMbl€ B YCJIOBUU 3aJIlaHUMN.

IMPEJAMETHBIE PE3VJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yNbTAaTOB 10 OCBOGHUIO 00s3aTEIbHOIO COJEp KaHus,
YCTaHOBJICHHOTO JaHHOW (emepanbHOl pabodeil MporpaMMoM, BBIJCHSIOT: OCBOCHHBIC
00y4aroImyMuUCs HayuyHble 3HAaHUS, YMEHUS U CIIOCOOBI AeHCTBHM, cnennduieckue A nIpeaAMeTHON
ob0nactu «XuUMHUS», BUIbI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaluH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3INYHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K koniy oOyuenus B 8 kjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX MOHSTHM: aTroM, MOJIEKyla, XUMHYECKHUH
3JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOJAHAs W HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHTENIbHAs aTOMHasi M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIEeCTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 107l XMMUYECKOTO 3JIeMEHTa B COSIMHEHHH, MOJISIPHBIN 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKUCICHHS, XUMUYECKasl peakuus,
KJaccu(UKalusl peaklMid: peakluy COCIUHEHUS, PEaKIMU Ppa3I0KEHUs, PEaKIHMU 3aMEeLIeHHUS,
peakuu oOMeHa, AK30- U HHAOTEPMUUYECKUE PEaKIMU, TEIJIoBOH APQEKT peakuuu, sSApo aroma,
DIIEKTPOHHBIN CJIOW aroma, aToMHasi OpOWTalb, paglyC aToMa, XUMUYECKas CBsI3b, MOJIApHAS U
HEMoJIsipHasi KOBaJeHTHas CBS3b, MOHHAsl CBS3b, MOH, KaTHOH, aHHOH, pacTBOp, MaccoBasl JOJs
BellecTBa (IIPOLEHTHAs KOHIIEHTpAaIHsl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKHUX MOHSATHH M MPUMEHSATh 3TH TOHATHUS
MIPU OMHMCAHHUM BEIIECTB U UX MPEBPAIICHUI;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUISl COCTaBJIEHUSI (OPMYJ BEUIECTB U YpaBHEHHM
XUMHYECKUX PEAKIIUM;

ONpeAeNATh BAJICHTHOCTb AaTOMOB JJEMEHTOB B OHMHAPHBIX COEAMHEHUSIX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPHHAIJICKHOCTh BEIIECTB K ONpEeACIEHHOMY
KJIacCy COEMWHEHHMH 10 ¢dopMmysaaM, BHJ XHUMHYECKOW CBs3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;



packpsiBaTh cMbica llepuoanueckoro 3akona JI. M. MenneneeBa: AEMOHCTPUPOBATH
IIOHMMAHHE TEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX DJIEMEHTOB OT UX IIOJIOKEHUS B
[Iepnonnueckoll cucTeMe, 3aKOHOB COXPAHEHMS MAcChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYCHHMsI, 3aKOHAa ABOrapo;

OIMCBIBATh M XapaKTepU30BaTh TaOmuuHyto Gopmy Ileproanueckoll cuCTEMBI XUMHUYECKUX
3JIEMEHTOB: pa3jnyaTh MOHATUS «IJaBHas moArpynna (A-rpymnma)» u «mobodHas noarpynmna (b-
rpymmna)», Majible U OOJbIINEe MEPUOIbl, COOTHOCHTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B TaliHIe
«Ilepuonnyeckas cucrema xumudeckux odaemeHtoB JI. M. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YuCiIo
3JIEKTPOHOB U PACHPEENICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XWMHYECKHUE OJIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (1Mo YUCIly U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
NOATBEPKJIasl ONMUCAHUE NMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XMMHUYECKHX
peaKuuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX MIPEBPALLICHUM B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO JIOJIO
XUMHYECKOI0 3JIeMEHTa o (OpMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BELIECTBAa B PacTBOpE,
IIPOBOAMTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIIUY;

IPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIbHOW JEATENIbHOCTH — aHajiu3 U CHUHTES,
cpaBHeHHMe, 00OOIIeHHe, CUCTeMaTH3alUio,  KJIacCU(UKALUIO,  BBIABICHWE  IPUYMHHO-
-CJI€/ICTBEHHBIX CBSI3€M — JJISl M3YYEHHUs CBOMCTB BELIECTB M XMUMHUYECKUX PEAKLIMN, ECTECTBEHHO-
Hay4HbIe METO/Ibl IO3HAHUS — HAOJIOJICHHUE, U3MEPEHHE, MOJIETUPOBaHHE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN);

CllefIoBaTh  NpaBWJIaM  MOJb30BaHMUA  XMUMHMYECKOH mocylo M J1abopaTOpHBIM
00opy/soBaHUEM, a TaK)Ke MpaBUiIaM OOpAIEHUS C BELIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMU
0 BBIMOJHEHUIO JTa0OPaTOPHBIX XUMUYECKUX OIBITOB 10 MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX
BelIeCTB (BOAOPOJAa U KUCIIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOM JoJei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M IPOBOAUTH XMMHMUYECKHE OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W  KHUCJIOT C TOMOIIBI0 HMHAUKATOPOB  (JTaKMYC,
deHondranzent, METUIOPAHXK U IpYTHe).

K kony oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSITHM: XUMHUYECKUH JIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO, CJOKHOE BEILECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEeHb OKHUCIEHHS, XUMHUYEcKas peaklMs, XUMHUYecKas CBS3b,
TerioBol 3((eKT peakiuu, MoOJb, MOJSPHBIA 00BEM, PACTBOP, ANIEKTPOIMTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLMAUs, pEeakIud HOHHOro oOMeHa, KaTajau3aTop, XUMHYECKoe
paBHOBecHe, 0OpaTHMble 1 HEOOpaTUMBbIE peaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCJIEHHE W BOCCTAHOBJEHHE, aUIOTponusi, amM(pOTEepHOCTb,
XUMHYECKasl CBSA3b (KOBAJIEHTHAsA, MOHHAs, METAJNINYeCKas), KpUCTAJUIMUECKAsl pelIETKa, KOPPO3Us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKLMH, PEeAEIbHO AonycTuMas KoHueHtpanus [1/1K
BELIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U IPUMEHSTH 3TH NOHITUS
IIPY OIIMCAHWU BELIECTB U UX MPEBPAILECHU;

UCIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJIE€HUs (POpPMyJ BELIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUM;

OIIPEACIATh BAJICHTHOCTb M CTENEHb OKUCIICHUS XMMHMYECKHX DJIEMEHTOB B COCIUHEHUSX
pa3IMYHOTO COCTaBa, NPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KiacCy COEAMHEHHH IO
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX



COCIMHEHUSX, 3aps] MOHA IO XMMHUYECKOM (opMyse, XapakTep CpeAbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIl KPUCTAITUYECKON PEelIETKY KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbica [lepuoanueckoro 3akona [[. 1. MenaeneeBa U 1€MOHCTPUPOBATh €0
MOHMMAaHUE: OIUCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonuyeckoil CcUCTEMbI
XUMHUYECKHX 3JIEMEHTOB: pazlNyuaTh MOHSATHS «TJaBHas moArpynmna (A-Tpymma)» u «1o0o4yHas
noarpynna (b-rpynma)», maneie W OojblIMe NEPUOABI, COOTHOCUTh OO0O3HAUEHUs, KOTOpbIE
UMCIOTCA B HCpHOHH‘-IGCKOfI T3,6JII/ILI€, C YHCJIOBBIMU XapPAKTCPUCTHKAMU CTPOCHHA aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsij sApa, o0lliee YUCiIo 3JIEKTPOHOB U pacipesielieHHe UX Mo
SJICKTPOHHBIM CJ'IOSIM), O6’b$ICH$ITB 06H_[I/Ie 3aKOHOMCPHOCTU B UBMCHCHHUU CBOMCTB DJIECMEHTOB U UX
COEIMHEHUH B MpezesiaXx MajblX MepUOIOB U IIIaBHBIX MOATPYII C YYETOM CTPOCHHUSI UX aTOMOB;

KH&CCH@HHHpOBaTb XUMHYCCKUC JJIICMCHTBI, HCOPTraHHUYCCKUC BCHICCTBA, XHUMHYCCKUC
peakiuu (10 YUCIY M COCTaBY y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3 deKTy, Mo
M3MEHECHHIO CTEIICHEH OKHCICHUSI XUMHUYECKIX 3JI€MCHTOB);

XapaKTepu30BaTh (OMUCKHIBATh) O0IIKE U crieu(pUIecKue XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BCHICCTB, IMOATBEPKAAA OIMMCAHUC MPUMCpPAMU MOJICKYJISIPHBIX W MOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

COCTaBJIATh YPABHEHUS BJIEKTPOJUTHYECKON IUCCOLMAIMU KHUCIOT, LIEJIOYEd M COJIEH,
MOJIHBIE W COKpalmIEHHBbIE YypaBHEHHUS peakluii HOHHOrO OOMEHa, YpaBHEHUs pPEeaKIHii,
MOATBCPKAAIOIMUX CYIICCTBOBAHUC TeHETUYECKOM CBI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMUi  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLnii;

MIPOTHO3UPOBATh CBOWMCTBAa BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS, BO3MOKHOCTH
MMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JeMEeHTa Mo (opMylie COEIMHEHMs, MAacCOBYIO JIOJII0 BELIeCTBa B PacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOU peaKIny;

coOmo/laTh  MpaBWJIa  TOJB30BAHHUS ~ XUMHYECKOM  Tocyno W JabopaTOpHBIM
0o0opy/oBaHuEM, a TaKXKe MpaBuia OOpaleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMHU 10
BBITMIOJTHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OMNBITOB MO MOJYYEHUIO U COOMPAHMIO I'a3000pa3HbIX
BEIIeCTB (aMMHUAKa U YIJIEKUCIIOTO Trasa);

MMPOBOAWTL PpCaKIUH, IMOATBCPKIAAIOIINC KaueCTBEHHBIM COCTaB Pa3iIMUHBIX BCHICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMuA-, HOAWA-, KapOoHaT-, ¢docdaT-, CUIUKAT-,
cyan)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHWA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIUC
B BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

IIPUMCHATE OCHOBHBIC OIICpaliin MBICIIMTETbHON JACATCIIPHOCTH — aHaJIu3 MW CHHTE3,
CpaBHEHHE, 00O0OIIEHNE, CUCTEeMATHU3AINI0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — s
H3yquHﬂ'CBOﬁCTB BCIICCTB U XUMHUUYCCKUX peaKHHﬁ,eCTeCTBeHHO-HaquHE METOABI ITO3HAHUA —
HaOII0IeHUE, U3MEPEHUE, MOJIETMPOBAHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIH).

TEMATHUYECKOE INTAHMPOBAHUE

8 Kyacc
KonnuecTBo vacos DIIEKTPOHHBIE

Ne ' HammenoBanue
(uudpoBbIe)

1/ pas3AcioB U TCM Becer  Kontponbusl  IIpakThueck
oOpasoBarenbHbIe

i IIPOrpamMMbl 0 e paboThI ue paboTsl
pecypcsl

Paznen 1. [lepBoHavyanbHble XUMUYECKUE TTOHATHS

XUMHUSI — BayKHas

00JacTh bubmuorexa [JOK
1.1 €CTECTBO3HAHUS U 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c

JACATCIIBHOCTH



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

YCJIO0BCKAa

BemectBa u
1.2 XUMUYECKUE
peaxkuuu

Uroro no pazgeny

15

20

bu6nmoreka [IOK
https://m.edsoo.ru/7f4183
7c

Paznen 2. Baxueiine npeAcTaBUTEIM HEOPTaHUUECKUX BEIIECTB

Bo3znyx.

Kuciopox. bu6nmoreka [IOK

2.1 6 https://m.edso0.ru/7f4183
[TonsTue 06

7c

OKCHJIaX
Bonopoa.Ilonsitue bubnuorexa [HOK

2.2 0 KUCIIOTaX U 8 https://m.edso0.ru/7f4183
COMAX 7c
Bona. PactBopsl. bubnuorexa [HOK

2.3 [MousiTre 06 5 https://m.edso0.ru/7f4183
OCHOBAHUSX 7c
OCHOBHBIE KJIACChI bubmuorexa [JOK

2.4 HEOPraHUYeCKUX 11 https://m.edso0.ru/7f4183
COCIMHCHUI 7c

Hroro no paszneny 30

Pazpnen 3. Ilepuoauyeckuii 3akoH u Ileproanyeckas cucreMa xuMudeckux snemeHTos Jl. M.

MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC

peakiuu
[Tepuoanueckuit
3aKOH U
Heproieckas bubmmorexa [JOK
3.1 cretema 7 https://m.edso0.ru/7f4183
XUMHYECKHUX 7¢
anemenTtoB J[. U. —
Mennene-eBa.
Crpoenue atoma
Xumuaeckas
CBSI3b. bubnuotexa [JOK
3.2 OKHCIUTETHHO- 8 https://m.eds00.ru/7f4183
BOCCTaHOBUTEIILH 7c
bI€ PEaKIuu
but6mmorekxa [IOK
HWroro 1o pasugeny 15 https://m.edsoo.ru/7f4183
7c
O6oGmenue 1 bubmuorexa [{OK
3 https://m.edsoo.ru/7f4183

cUCcTeMaTH3alus 3HaHUH

ic



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

O0111ee KOJIUIECTBO

68 4 5
YacoB 10 MPOTpaMMe
9 kiacc
KonunyecTBo 4yacos ONEeKTPOHHbIE
No HaumenoBanue
n/ pa3aenoB U TEM Bcer = Kontponphbl  IIpaktuueck (wicpposbic)
i IIPOrpaMMBl 0 € paboThI ne paboThl obpasosarebibie
pecypchl
Pasznen 1. BemecTBo U XUMHUYECKUE pEaKLIUU
[ToBTOpenue n
yriyoJieHue bubmuorexka [JOK
1.1 3HAHHH OCHOBHBIX 5 https://m.edso0.ru/7f41a6
pas3zennoB Kypca 8 36
KJ1acca
OcroBnre bubmuoreka [JOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a6
XUMHUYECKHX 36
peakiuii -
DIIEKTPOITMTHYECK
ast IMCCOLIMALIUSL. bubmuoreka [JOK
1.3 XuMHYeCKHe 8 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemertamasl 1 ux coeTmHEHUS
OO6mas
XapaKTepUCTHKA Bubmorexa [IOK
2.1 XHMITHCCKHX 4 1 https://m.edsoo.ru/7f41a6
anemenToB VIIA- 36
TPYIIIBL -
["anmorenst
OO6mas
XapaKTEepUCTHKA Bubmorexa [IOK
2.2 XHMITACCKHX 6 https://m.edsoo.ru/7f41a6
aneMeHTOB VIA- 36
rpynnsl. Cepa u eé —
COCIUHCHMUS
OGmmas
XapaKTepUCTHKA
XUMHYECKHUX but6mmorexa [JOK
2.3 aneMeHToB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymmsl. A30T, 36
dochop u ux
COCIUHCHMUS
OGmmas
XapaKTePUCTHKA
XUMHYECKHUX but6mmoreka [JOK
24 aneMeHToB |V A- 8 2 https://m.edsoo.ru/7f41a6

rpynnsl. Yriaepoa
U KPEMHUU U UX
COEIMHEHUS

36



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

Hroro no pazneny 25

Pa3nen 3. MeTtauiel 1 UX COEIUHEHUSA

OO01ue cBOMCTBA bubmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJIJIOB
36
Baxxneiimme bu6mmoreka [JOK
3.2 METaJLIbl U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUSI 36
Hroro no pazueny 20
Pa3;[en 4. Xumus 1 OKpy>Karolas cpeza
BemecTBa bubmmoreka [JOK
4.1 MaTepHasbl B 4 https://m.edsoo.ru/7f41a6

JKU3HU YEJIOBEKA
Hroro no pazgeny 4

O011ee KOJINYECTBO
4acoB 110 MPOrpaMme

66

36



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

		2023-08-30T14:09:55+1200
	Богатырева Елена Александровна




