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INIOACHUTEJIbBHASA 3AITMCKA

[lporpaMma MO XWMHH OCHOBHOrO 00ujero obpa3oBaHusi (yryyO/€HHBIM YDOBEHB)
COCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/jbTaTaM OCBOEHHMS OCHOBHOW 0Opa3oBaTebHOU
TporpaMMbl OCHOBHOTO 0011jero o6pa3oBaHus, mpejcTaBieHHbIx B PI'OC OO0, c¢ yuetom
¢enepansHOI paboueil MpOrpaMMbl BOCITUTAHUS.

[Tporpamma mo XumMuM pa3paboTaHa C 1eJTbF0 OKa3aHUsl MeTO[UUeCKOH MTOMOILY YUHUTETEO
B CO3laHMH paboyeli MporpaMMel 110 y4eOHOMY TIpe/iMeTy.

[TporpaMma TO XWMHUM [aéT TIpe/CTaB/ieHWe O LesisiX, 00Ieil crpaTervu o0yueHus,
BOCITUTAHUS ¥ Pa3BUTHSI OOyuyarOL[UXCsi CpeACTBaMU y4eOHOTO TIpeMeTa, OrpejesisieT
obsi3aTenbHOE TIpeIMeTHOE COZiepyKaHKe, ero CTPYKTYPY IO pa3jesiaM U TeMaM, pacrpejesieHre
Mo  KjaccaM, PpPeKOMEeH/IyeMyl  TIOC/Ie/lOBaTe/IbHOCTh — HM3Y4YeHHs] XHMHM C  Y4eTOM
MEXTPeIMETHBIX U BHYTPHUIIPEIMETHBIX CBsi3eH, JIOTMKM Y4eOHOTo Mporiecca, BO3pPaCTHBIX
ocobeHHOCTel 00yyJaromuxcs. B rporpaMme Mo XWMHM YUUTBHIBAIOTCS BO3MOXKHOCTH yueOHOTro
npefiMeTa B peanu3aluy TpeOOBaHWI K TUIAHUPYEMbIM JIAYHOCTHBIM, MeTarpeJIMeTHbIM |
npeIMETHBIM pe3ysbTaTaM O0y4yeHHMss ¥ B (OPMHUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-
TI03HaBaTe/IbHOM [leaTe/TbHOCTH 00yUarolerocst o OCBOEHHUI0 yueOHOr0 CofiepyKaHMsl.

M3yueHne XWMHH Ha YPOBHe OCHOBHOTO 00iero o0Opa30BaHUs OPHMEHTHMPOBAHO Ha
OOLeKY/IbTYPHYIO ~ TOJTOTOBKY, HEOOXOJWUMYyH /i1  BbIDAOOTKM  MHPOBO33pEHUYECKHX
OPUEHTHPOB, Pa3BUTHS HWHTE/IEKTyaJbHBIX CIMOCOOHOCTEN W MHTEepecoB OOyYaroLMXCs, Ha
npoZio/bKeHne 00yueHHs Ha YPOBHe CpeZiHero o01ijero o6pa3oBaHuUsl.

3HaHMEe XUMHUU CIY>KAT OCHOBOH /i1 ()OPMHPOBAHKSI MUPOBO33peHUsT 00yYaroIerocs,
ero Tpe/CTaB/eHUH O MaTepUaJbHOM eJUHCTBE MUPA, Ba)KHYIO POJIb UTPAlOT (OPMHUpPyeMbie
XUMHUeN TIpe/ICTaB/eHUs] O TIPeBPAIlleHUsIX SHepru U BeIIeCTB B MPHUPOJE, O MyTAX pPeIIeHUs
17100a/IbHBIX TIPO0JIEM YCTOMUMBOTO pa3BUTHs UeOBEUECTBA — ChIPhEBOM, HEpPreTHUeCcKOH,
TIPO/IOBOJILCTBEHHOM ~ mpoOsieM,  TPOOJieMbl  JKOJIOTHYECKOW  0e30macHOCTH,  Tpobsiem
34 paBOOXpaHeHHUsI.

N3yueHve XumMuu:

CMOCOOCTBYeT peanu3aliid BO3MOXKHOCTEH [jii CaMOpa3BUTHS U (POPMHUpPOBaHUS
KyJIBTYPbI TMYHOCTH 00yUaroIuxcsi, uX o01eit 1 pyHKIIMOHATbHOW TPAMOTHOCTH;

BHOCHT BKJ/1aJ] B (HOpPMHpOBaHMe MBIIIJIEHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00yuaromuxcs,
HaBBIKOB ~MX  CAMOCTOSATE/JIbHOW  yueOHOW  JeATe/NbHOCTH,  JKCIIePUMEHTalbHBIX |
UCCIeJOBaTe/IbCKUX YMeHWH, HeoOXOJUMbIX KaK B TIOBCEJHEBHOW JKU3HU, TaK U B
npoeCcCOHABHOM /IesTeTbHOCTH;

3HAKOMUT CO CTeU(HUKON HayYyHOTO MBIIIIEHHUS], 3aK/1a/IbIBA€T OCHOBBI MPe/|CTaB/IeHUH
O eZIMHCTBe TPUPOABI M UeIOBeKa, SIB/SeTCS K/IH0UeBbIM 3TarioM B (POPMHPOBAHMH €CTeCTBEHHO-
Hay4HOW ITPaMOTHOCTU 00YYarOIIUXCS;

croco6cTByeT (OPMHUPOBAHMIO LIEHHOCTHOTO OTHOLIEHHSI K eCTeCTBeHHO-HayUHbIM
3HaHUSAM, K TIpUPOJie, K UEeJIOBEKYy, BHOCHUT CBOW BK/aZi B 3KOJIOTHUECKOe oOpa3oBaHUe
00yyJaromuyxcsl.

laHHBIe HarpaB/eHUs B 00yUYeHUHM XUMHUU 00eCrieurBaroTCs CrieludUKON COo/epKaHuUs
Tpe/iMeTa, KOTODPBIM SIB/ISETCS Tearoruueck alaTHPOBAHHBIM OTPa)KeHWeM OTpe/ie/IeHHOTO
jTara pa3BUTHUS XUMHH.

YrnyOnéHHbIE  KypC XAMHM OCHOBHOTO 001[ero o0pa3oBaHWs OpPHUEHTUPOBAH Ha
OCBO€HHe 00yuaroI[UMUCST CUCTEMbI TIepPBOHAUa/TbHBIX MOHSATHI XMMHH, OCHOB HEOPraHUUEeCKOH
XVMHH, OCHOBOTIOJIATAIOIINX TPeJCTaBIeHN 00IIell XUMUY U OT/IeNIbHBIX 3HAYMMBIX TTOHSTHH
OpraHU4YeCcKOU XUMHH.

CTpyKTypa cofiepKaHusi IPOrpaMMBbI 10 XMMHHM C(HOPMHpPOBaHa Ha OCHOBE CHCTEMHOTO
noaxofa K eé m3ydyeHuro. CopiepyKaHue CK/IaZbIBAeTCS M3 CHCTEMbI TOHSTHH O XMUMHUYECKOM
3/IeMeHTe ¥ BeIleCTBe W CHCTeMbl TIOHSATHH O XUMHUYeCKOW peakuun. O6Ge 3TH CHCTeMbI
OpraHM30BaHbI 110 TIPUHLIMITY TI0C/Ie/I0BATE/ILHOTO Pa3BUTHSI 3HAHWM Ha OCHOBE TEOPETHUECKUX
TIpe/iCTaB/IeHNi pa3HOTO YPOBHSI:



aTOMHO-MOJIEKY/IIPHOM TeOPUM KaK OCHOBBLI BCEr0 eCTeCTBO3HAHUS;

[Tepuioguueckoro 3akoHa [I.1. MeH/e/eeBa Kak OCHOBHOT'O 3aKOHa XUMUU;

yUeHHs1 O CTPOEHHHU aTOMa U XUMUUeCKOM CBsI3Y;

Tnipe/icTaB/eHni 00 371eKTPOTMTUYECKON IMCCOL[MAlUY BellleCTB B paCTBOPax;

0 XMMUUEeCKOW KWHeTHKe U TepMO/IMHAMUKe.

B o0cHOBy TeopeTHuyecKuMX 3HaHMM TIOJIO’KEHbI SMIIMPUYECKH TOJyUYeHHble (DAKThI.
TeopeTuueckuve 3HaHWS Pa3BUBAIOTCS TI0C/e[OBaTebHO OT OJHOTO YPOBHS K Jpyromy
v obecrieurBaroT 00yuaroIMMCsl BO3MOKHOCTb OOBSICHATH W TIPOTHO3MPOBAThb CBOMCTBA,
cTpoeHue U 00/1aCTH MPAKTHUUECKOTO TIPUMEHEeHUsT U3yUaeMbIX BeIlleCTB.

OcBoeHue coflep>KaHUs MPOrpaMMbl 10 XMMHUU NIPOMCXOAMUT C KUCII0JIb30BAHUEM 3HAHWUU
13 paHee U3yUYeHHBIX YueOHBIX MMPeIMETOB: OKPY>KaloIii MUp, 6uosiorusi, pusrka, MaTeMaTHKa,
reorpausi, TEXHOJIOTHs1, UCTOPUSI.

[Tporpamma oCHOBHOTO 001ero o6pa3oBaHusi MO XUMHM (yr/1yOJE€HHBIM YPOBEHB)
OpPUeHTHPOBaHa Ha COXpaHeHHe (YHAAMeHTa/JbHOrO XapakTepa 00pa3oBaHUsl, CIieLUPUKU
yueOHOrO TipegMeTa W obecrieueHWe YCIemHOTO OO0yueHWss Ha C/IeAYIOIIeM YPOBHe
oOpa3oBanus. B rmporpaMme MO XWMWM peanM3yeTcsl pa3BUBarollas M IpaKTUUecKas
HarpaB/JIeHHOCTb 00yueHUss XuMuH, quddepeHIpanys o0yueHus, BKIFOYarolas nMpoduibHYO
TIOJTOTOBKY OOydarolMxcsi W TOC/IeAylolee CaMooripe/ieieHle B BbIOOpe HarpaB/ieHUs
00yueHUst B IPOPHUIBHBIX K/lacCax.

Yrny6néHHoe n3yueHHe XMMHUHM CMOCOOCTBYeT peanu3aliud 3ajad MpodecCHoHaTbHOM
OpDHEHTAllM W HalpaB/leHO Ha TIpeJoCTaBJIeHHe BO3MOXKHOCTH Ka)KJOMy OOydaroiiemycs
TIPOSIBUTh CBOM MHTeJUIeKTyaslbHble U TBOpYEeCKHe CIOoCOOHOCTHM TIpYM H3yueHUuM ydeOGHOro
npeaMeTa, HeoOXoAWMble /i TIPOJO/DKEHHsI 00pa3oBaHWsI U JajibHeHIIed  Tpy0BOM
JlesITe/IbHOCTH.

[Tporpamma mo xvmuu (yriayO/EHHBIM YpOBEHb) TIpeJHa3HAueHa /ISl WCTIOh30BaHHUS B
oOpa3oBaTe/ibHBIX ~ OpraHM3alUsX, peajy3yIoIUX TMporpamMMel v depeHLPOBaHHOTO
(yrny6sménHoro, TpoGdUILHOT0) W3y4YeHUsI OT/AeNbHBIX Y4yeOHBIX TIPeJJMETOB Ha YpPOBHE
OCHOBHOTO 0011jero o6pa3oBaHUsl.

O6pa3oBaresibHble PYHKIIUN XWUMHH, U3yuyaeMol Ha yriay0/ieHHOM YPOBHe, peanu3yrTCs
B mipoliecce (popMHpOBaHUs 3HAHWM OCHOB XMMHUECKOM HayKu Kak 00/1acTH COBpeMeHHOTo
eCTeCTBO3HaHUS, 00/1aCTU TIPAaKTUUECKOU [1esITeJTbHOCTH YesioBeKa U OJHOTO M3 KOMITOHEHTOB
MHUDOBOM Ky/IbTyphbl. 3ajjaua yueOHOro ripefjMeTa COCTOMT B (ODMHUPOBAHUM CHUCTEMBI
XUMUUECKUX 3HaHWUW — BayKHEMIINX (paKTOB, MOHSATHMN, 3aKOHOB U TEOPETUUECKUX T0JI0XKEeHHUH,
JIOCTYTIHBIX 0000I1leHNiI MUPOBO33pEHUeCKOr0 XapakTepa, si3blka HayKd, B MPUOOIIeHHWH K
HayuHbIM MeTO/laM TO03HaHUs TIPU W3yUYeHUU BelleCTB U XMMUUeCKUX peaklivid, oOpMHUPOBaHHH
Y pa3BUTHM TM03HaBaTeNbHBIX YMEHUN U CTIOCO00B [1esiTeJIbHOCTH U UX MPUMEeHeHUH B yuebHO-
TI03HaBaTeIbHOW U yueOHO-UCC/IeI0BaTeIbCKOM /1esiTe/TbHOCTH, OCBOEHUM TMpaBU/ Oe30MacHOTro
oOpalileHusi C BellleCTBaMH B IOBCEIHEBHOMW >KU3HU.

Llev wW3yyeHUsT XUMHWUA OTPaKAlOT HAMpaB/JIeHHOCTh OOyueHWsT Ha pa3BUTHE W
caMmopasBUTHe JIMYHOCTH, (OPMUPOBaHUe eé UHTes/IeKTa U 0011el Ky/IbTYpBbl.

V3yyeHre XMMUU HarlpaBJ/ieHO Ha JJOCTHKeHUe Cie/IyIOIUX Liesiei:

(opMHpOBaHUe WHTE/UIeKTyaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CamMO00Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITHIO peIleHUH, CIOCOOHOW aJanTUpOBaThCs K
ObICTPO MEHSIFOLLUMCS YCJIOBUSIM YKU3HU;

(dhopMrpoBaHUe CUCTeMbl XUMUUECKHUX 3HAHWM KaK KOMIIOHEHTa eCTeCTBeHHO-Hay4HOM
KapTUHbI MMpPA, KaK OCHOBBI /JI1 TIOHUMAaHUS XUMUYECKOW CTOPOHBI SIBJIEHUM OKpY’KatoIllero
MHpa, OCBOEHHe si3bIKa HayKH;

niproOirieHre 00yUaroIUXCsl K CAMOCTOSITe/TbHOM TI03HaBaTeIbHOM U MCCIIe/l0BaTe/IbCKOU
JesiTe/IbHOCTH, K HayyHbIM MeTo/laM Ti03HaHus, (OpMUpOBaHHWE MOTHBALIMA U pa3BUTHE
CIOCOOHOCTeN K N3yUeHUI0 XUMUU;

dhopmupoBanHue 001el (HyHKIIMOHATBHON M eCTeCTBeHHO-HAayUHOW TPaMOTHOCTH, B TOM
yucie yMeHUN OOBSICHATb U OLIeHWBAaTh SIBJIEHUSI OKPY’Karolllero MHpa, MCTO/b3ysl 3HaHUS U



OTBIT, TIOMyuYeHHble TPH W3YYeHUH XHUMHU, TIPUMEHATb WX TPU pelleHrd 1pobieM B
MOBCE/IHeBHOM >KM3HU U TPYZ0BOM /leATeNbHOCTH;

pa3BuTHe y OOyuaromuxcsi MHTepeca K M3YUeHWI0 XWMHH U cdepam [esiTelTbHOCTH,
CBsI3aHHBIM C XMMHeM, MOTHBALUs K OCO3HAHHOMY BbIOODY COOTBETCTBYIOIEro MpPOQUIs u
HarpaBJIeHHOCTH Ja/ibHelIero obyuenus;

OCO3HaHMe LIEHHOCTU XMMHYECKUX 3HaHUM B JKU3HU YeIOBeKa, IOBbIIIEHUE YPOBHS
5KOJIOTUYEeCKON KYJ/IbTYpPbl, HENpUSITHE [elCTBUM, MPUHOCALIMX BpeJ OKpY’Karolleld cpefe U
3/l0POBBIO JTIHO/IEN;

nproOpeTeHre 00yUarOI[UMUCS OTBbITA CAMOTIO3HAHMSI, K/TFOUEBbIX HAaBLIKOB (K/TFOUEBBIX
KOMIIeTeHLUi1), He0OOXOAUMBIX /I/Is1 pa3/IMYHbIX BUZIOB JIeATeIbHOCTH.

Ha yrny6nénHoe u3yueHne yueOGHOTo ripegmeta «XUMUsi» OTBOAUTCS B 8 Kimacce — 102
yaca (3 vaca B Hefiesit0) U 9 kiaccax — 85 yacoB (2,5 yaca B HeZiesr0), Bcero 187 vaca 3a /Ba
rozia oOyueHusl.

Copep:xaHue o0yueHHs
8 K/ITACC

IlepBoHauyabHbIE XMMHUYECKHE TOHATHA

Xumusi — BakHasi 0071aCTh eCTeCTBO3HAHWS M TIPAKTUYECKOW [IesaTeIbHOCTA YesloBeKa.
[Mpeagmer xumuu. Posmb XuMMM B JKU3HU uesioBeKa. KpaTkue cBefieHUss 00 UCTOpUU
BO3HMKHOBEHUS M pasBUTHSI XUMUUA. XUMUS B CUCTeMe HayK. Tesa u BemjectBa. dusnyeckue u
XMMHUEeCKHe CBOMCTBA Bell|eCTB. ArperaTHble COCTOSIHUS BelljeCcTB. [IoHATHe 0 TeOpeTUUeCcKUx 1
SMIIMPUYECKMX MeTOZlaxX II03HAaHUSl B eCTeCTBEHHBIX Haykax. IlpeicraBneHusi O Hay4yHOM
T03HAaHUU Ha SMITUPUYECKOM YPOBHe: Hab/o/ieHue, U3MepeHre, SKCIIepUMeHT, MO/ie/TMpOBaHue,
BblunciaeHue. IlpencraBneHrss 0 HayyHOM IIO3HAHWMM Ha TEOPETUUYECKOM YPOBHe: HayuHble
¢axThl, MpobsieMa, TUMOTe3a, TeOpHUsl, 3aKOH.

SA3bIK xrMUKM. VICTOYHUKY XMMHAYeCKOM UH(OpMaLiH.

[MoHsiTHe 0 MeToZax paboThl C XUMHUUECKHUMH BelljectBaMu. O60py0BaHNe IIKOJTbHOM
XUMUUecKoy maboparopuu. [TpaBuia 6e3omacHOro obparieHus C BeljeCTBaMy 1 1ab0paTOPHBIM
obopy/ioBaHHEM.

YucTble BeljecTBa U cMecu. [IpupojHble cMecu: BO3[yX, NPUPOJHBIA ra3, HeQTh,
TIpUPOJHBIE BOJbI, TOPHbIe IOPOZbLl U MUHepasbl. [IoHATHE O TOMOreHHbIX U IeTepOoreHHbIX
cMecsix. CriocoObl pasziesieHust cMeceid. OunCTKa BeITecTB.

BemjectBa U XvMHuecKue peakLMd. ATOMBI U MOJIEKYJbl. XUMHYECKHe 3JIeMeHThI.
CuMBO/IBI XMMUYeCKUX 371eMeHTOB. [IpocTeie M ciokHBIe BeljecTBa. MeTanibl 1 HeMeTasllbl.
BeliectBa MoJIeKy/IIpHOTO U HEMOJIEKYJ/IIPHOT'O CTPOEHUSI.

Xumnueckass ¢opmysa. BaseHTHOCTb aTOMOB XMMHUECKHMX 5/IEMEHTOB. 3aKOH
TOCTOSTHCTBA CoOcTaBa BellecTB. OripesesieHWe BaJeHTHOCTH 3J/IEMEHTOB 0 (opmy/am
OVHApHBIX COeIMHEHWH U cocTaBjeHrWe (GopMya OWHADHBIX COeJUHEHWM T0 BaJeHTHOCTH
snemeHTOB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCHTe/IbHasl MOJIeKyJ/isipHast Macca. MaccoBas
[10/151 XMMHUeCKOTro 3/1eMeHTa B coejMHeHuH. HaxoxieHre npocreiiiieii (popmysibl BelljecTBa 1o
MaCCOBBIM [I0JISIM 3/IeMEHTOB.

KommuectBo Bewjectsa. Mosnb. MosisipHasgs macca. B3auMOCBsA3b KO/IMYeCTBa, MacChl U
yKhc/ia CTPYKTYPHBIX e[MHUL| BellecTBa. PacueTbl Mo Qopmy/jiaM XUMHUECKUX COeJWHEeHUH.
MounsipHas Macca cMecu BeleCcTB. MosibHasg 011 XMMHWUYECKOTO 3/1eMeHTa B COeJMHEHUU.
HaxoxeHure nipocTeiiieli (opMyJibl BelllecTBa M0 MOJIbHBIM JI0JISIM 37IEMEHTOB.

dusnyeckre ¥ XUMHAYECKUe SBJIeHHs. XUMHUYeCKas peaklus U ee NPU3HAKU. Y CII0BUSA
MpOTeKaH!sl XMMUUeCKUX peakUi. 3aKOH COXpaHeHUs1 MacChl BeleCTB. ATOMHO-MOJIEKY/IsipHast
Teopus. JKusHb U fedarensHOCTs M.B. JIomoHOCcOBa. XuMuueckue ypaBHeHUs. TWUIIbI
XUMAYECKMX peaklud (coefuMHeHUs, pa3/ioXKeHHWsi, 3amellleHus, obmeHa). Pacuetbl 10
XUMHUYECKUM yPaBHEHUSIM.

OKCIIepUMeHTa/lbHOe M3yYeHHe BellleCTB M SIBJIeHWM. 3HAaKOMCTBO C XHWMHYECKOU



TIOCY/IO, C TIpaBUIaMu paboThl B JjlabopaTopuu W TIpreMaMH oOpaiijeHusi ¢ J1labopaTOPHBIM
obopyzoBanueM. M3ydyeHue u ornuvcaHue (U3UYeCKMX CBOWCTB 00pa3ljoB HeopraHu4ecKux
BeIIeCTB — META/UIOB ¥ HeMeTa/u1oB. HabsmozieHre dusnueckux (TuiaBieHre BOCKa, TastHUE JIbJa,
pacTvpaHue caxapa B CTyNKe, KAMeHUe M KOHJeHcalusl BO/Ibl) U XMMHUYeCKuX (ropeHue CBeuw,
MpOKa/MBaHWe MeJHOW TIPOBOJIOKH, B3aWMOJENCTBHe COJbl WIA Mesa C COJITHOW KHUCJIOTOW)
siByieHniA. O3HakoM/ieHWe C oOpa3ljaMu BellecTB KosimdectBoM 1 Mosib. HabmiogeHue u
OMMCaHWe TIPU3HAKOB MPOTEKaHUsI XUMHUUYECKUX peakLui (pas3/ioxkeHue caxapa, B3auMO/leHCTBUe
CepHOM KUC/OTBI C XJIOpUZOM Oapusi, TonyuyeHue U pasyiokeHue ruzpokcuga menu (II) mpu
HarpeBaHWH, B3aWMOJENCTBHe >keme3a C pactBopom comu Meau (II). V3yuenue criocobos
paszesieHusi cMmeced (C IIOMOLbID MarHuTa, (UIbTpOBaHWe, BblllapUBaHWe, AWCTUIIISLSA,
xpomarorpadusi), poBe/ileHHe OUMCTKU TTOBapeHHOU comm. HabsrozieHre U onvcaHue OTbITOB,
W/TIOCTPUPYIOIIUX 3aKOH COXPaHeHHs1 MacChl.

Ba)kHeiilue npeAcTaBuTe/ I HEOPraHNUECKHX BellecTB

[IpencraBnenuss o rasax. Bo3gyx — cmech rasoB. CocrtaB Bo3jyxa. 3akoH ABorazpo.
Mornsipsblii 06béM ra3oB. OTHOCHUTeNBHAs TJIOTHOCTH ra3oB. OmpefeseHre OTHOCHTETHHOM
MOJIEKY/IIPHOM Macchl ra3000pa3HOro BelljecTBa IO WM3BECTHOW OTHOCHUTEIBbHOM TJIOTHOCTH.
OO6BEMHBIE OTHOIIIEHUS TAa30B MPU XMMUUYECKUX PeaKI[UsX.

Kucnopog — snemeHT M mpocTtoe BewjecTBo. HaxokgeHue Kucaoposa B IpUpoJe,
du3nueckre U XUMUUeCKHe CBOMCTBA (peakliuy ropeHusi U okucieHust). IIporjecchbl OKMCIeH s B
uBod mnpupoze. Okcugel. IlpumeHeHue kuciaopoga. Criocobbl TosyueHHUs KWCIOpoZa B
nabopaTopud W TIPOMBIILIIEHHOCTH. [ToHATHe O KaTtasm3atope. KpyroBopor Kuciopoja B
npupozie. O30H — anyioTpornHas MoAu@UKaLus Kucaopoga. O30HOBBIM CJI0W, €ro 3HaueHue [/t
JKUBBIX OPraHU3MOB. Pa3py1ieHre 030HOBOIO CJI0S1.

TerioBol 5(Q@peKT XUMUUECKOM peakLUH, TePMOXMMHUUYeCKHe YpaBHEHUs, 35K30- U
SHAOTepMUYeCcKHe peakiuu. Tonameo. Vcrionb3oBaHWe YI/isi U MeTaHa B KauecTBe TOIUIMBA.
3arpssHeHue Bo3zyxa. [loHdaTre o mapHUKOBOM 3¢ deKTe.

Bogopon, — snemeHT M mpoctoe BewjecTBO. HaxokzaeHuwe Bozoposa B TIPUPOJE,
¢du3nueckre ¥ XMMUYeCKre CBOMCTBA, pUMeHeHHe, Criocobbl monydeHusi. [ToHsATHe 0 KMC/I0TaxX
v cosisix. Mcnosib3oBaHue BOAOPO/ia B KaUeCTBe TOILIMBA.

Bopa. ®usnueckue cBoiicTBa Bojbl. Boja kak pactBoputenb. PacTBopbl. HackliieHHbIE 1
HEeHacChIIlleHHble pacTBOpPbI. PacTBOPUMOCTH BeljecTB B Boge. DakTopbl, BAMSIOL[ME Ha
pPacTBOPUMOCThL TBepAbIX W Ta3000pa3Hbix BelrlecTB. CriocoObl BbIpakeHHsI KOHLIEHTPaL[UU
pPacTBOpPOB: MaccoBas [i0Jid PaCTBOPEHHOrO BelllecTBa, MOJSIpHas KOHLieHTpauus. Posb
pPacTBOPOB B MPUPO/Ie U B )KU3HU UesioBeKa.

Xumnueckue CBOWCTBA BOApbl. [loHsiTHe 00 ocHoBaHuUsX. [loHsATHE 00 WHUKATOpaXx.
KpyroBopot Bozbl B mipupojie. 3arpsi3HeHHe MPUPOAHBIX BOZ. OXpaHa M OUMCTKA MPUPOJHBIX
BOJI.

Knaccudukaiusi Heopranuueckux coefvHeHui. Oxkcugpl. Kiaccudukanyss OKCHJOB:
coneobpa3syrwoiiue  (OCHOBHbIE,  KWUCIOTHbIe, aMdOTepHble) U  HecojeoOpa3syroiue.
MexyHapo/iHasi HOMEHK/IaTypa OKCHU/0B. TpuBHa/bHble Ha3BaHUsA OKCHAOB. dusnueckue u
XapaKTepHble XMMHUYECKHe CBOWCTBA OKCHJOB (B3aMMOJENCTBHE C BOJOW, C KUCJIOTaMH U
OCHOBaHUSIMH, C JPYTUMHU OKcuzamH). [losmyueHue okcuzoB.

[ToHsiTHe O TUPOKCHAAX — OCHOBAHUSIX Y KUCIOPOACOAEPKalMX KUCI0Tax. KUC/ioTel.
Knaccugukanus kucior. MexzayHapoZHas HOMEHK/IaTypa M TpUBUaJIbHble Ha3BaHUSI KUC/IOT.
®u3uyecKkue M XUMHUYeCKHe CBOMCTBA KHCJIOT (B3aMMOJEWCTBHE C MeTaj/ylaMHM, C OKCHUAAMH
MeTa/yIOB, OCHOBAaHUSIMU U cojisiMu). Psin aktuBHOCTU MeTa/uioB H.H. bBekeroBa. [TonyueHue
KUCJIOT. KHUCOTHI B IpUpO/ie, MPUMeHeHHe BaXKHEUIINX KUCIIOT.

OcHoBanus. Knaccudukaiusi OCHOBaHMIA: II€JIOUM M HepacTBOPUMbIE OCHOBAaHMSI.
MexxayHapoaHasi HOMEHK/IaTypa OCHOBaHUW. TprBHaibHble Ha3BaHUsl OCHOBaHUM. Lllenoun, nx
CBOMCTBa (B3aMMOJeMCTBHME C KHUC/IOTHBIMU OKCHJAMH, KUCJIOTaMH U COJSIMU) U CTIOCOOBI
nosiyuyeHusl. HepacTBoprMble OCHOBaHMS, MX CBOMCTBA (B3aUMOJENCTBHE C KUC/IOTaMHM) U
crioco6bl ioniyueHusi. AmdoTepHocTh. [loHsiTMe 00 am@oTepHBIX TMAPOKCHAAX (Ha rpuMepe



TUIPOKCHUIOB LIMHKA W aJIOMUHMS): XUMUYECKHe CBOWCTBA (B3aMMOJI€MCTBUE C KUCJIOTaMHU U
11]e/10uaMH) U MoJTyvYeHue.

Conu (cpenHue, KUC/ble, OCHOBHbIE, [IBOIHbBIE). MeXAyHapoAHasi HOMeHK/IaTypa CoJieil.
TpuBUabHbIe Ha3BaHUS cosell. Pu3rMUecKue U XapakTepHble XMMUYeCKre CBOKMCTBA Ha IpUMepe
cpepHux cosert. [Tonyuenue conen.

['eHeTHyeckas CBsI3b MeX/ly K/lacCaMyd HEOPTraHUUeCKHX COeJMHEeHUH.

OKCrepUMeHTa/IbHOe M3yueHue BelleCTB U SIBJIEHUN:

KOJIMUECTBEHHOE OTpe/ie/ieHre COZiepyKaHusi KUCI0pO/a B BO3/lyXe;

roJryueHue, COOMpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB KHUC/IOPO/Ia;

Hab/ro/leHre B3aMMO/IeNCTBUS BeILeCTB C KHCJIOPOJOM M YC/IOBWN BO3HUKHOBEHHUs U
rpeKpalieHusi TOPeHus;

03HaKoMJIeHHe ¢ 0Opa3ljaMy OKCU/IOB U OTHMCaHKe UX CBOMWCTB,;

roJryueHue, coOMpaHue, pacrio3HaBaHUe U U3yueHre CBOWCTB BOZOpoza (TopeHue);

B3auMO/leiCTBUe Boopo/ia ¢ okcugom Meau (I1);

HCCieiloBaHre 0COOEHHOCTEel paCTBOPEHUS BEIL[eCTB C Pa3/IMUHON PACTBOPUMOCThIO;

MIPUrOTOBJIEHHE PACTBOPOB C OMpe/ie/IeHHOW MacCOBOM J10J1el paCTBOPEHHOTO Bell|eCTBa;

MPUTOTOB/IEHME PAaCTBOPOB C OIpe/ie/IeHHOM MOJIIPHOM KOHLIEHTpaleld pacTBOPEHHOro
Bell|eCTBa;

B3aMMO/IEMCTBYE BO/bI C MeTa/UIaMU (HaTpUeM U KaJlbLIueM);

orpe/ie/ieHVe paCTBOPOB KMCJIOT U 1jeI04eid C TOMOILbI0 UH/IMKATOPOB;

rccieioBaHre 00pa3rioB HeOPraHMUECKUX BEIeCTB Pa3/IMUHBIX K/1aCCOB;

r3yueHue B3auMogelcTBus okcuga meau (II) ¢ pacTBopom cepHOUM KMC/IOTBI, KUCJIOT C
MeTa/UlaMH, peakLiui HeUTpaau3aluy;

M0JlyueHre HepacTBOPUMMBIX OCHOBAHWM, BBbITECHEHHWE OJHOIO0 MeTala Jpyrum
13 pacTBOpa COJy;

B3aMMO/IeMCTBUE FMIPOKCH/A LIMHKA C paCTBOPAMU KUCJIOT U I1le/louel;

pellieHMe 3KCMepUMeHTabHbIX 3aZiau 1o Teme «OCHOBHBbIE K/acChl HEOPraHUUeCKHUX
CcoeZIUHeHU».

IMepuopnueckuii 3akoH u Ilepuopnueckas cucreMa XHMHUUYECKUX 3/IEMEHTOB
A.A. MenpeneeBa

CTtpoeHue aTOMOB. XUMHUUecKasi CBs13b. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKI1u.

[TepBble MOMBITKU KIaCCU(PUKALMM XUMHUYECKUX 37eMeHTOB. [loHsATMe o0 rpynmax
(cemeinicTBax) CXOJHBIX 3/IEMEHTOB: IIIeJIOYHBIX W IeJIOUHO3eMeJIbHbIX MeTajlaX, rajoreHax,
VMHepTHbIX (6/1aropo/iHBIX) ra3ax. OyieMeHThI, KOTOpble 00pa3yroT am@oTepHble OKCHUIbl U
TUIPOKCH/IBI.

[Teprognueckuii 3akoH. OTKpbiTUe [lepuoguueckoro 3akoHa. [lepuoguueckass cucrema
XUMHAYeckux 3reMeHToOB [. V. MeHpeneeBa. KopoTkonepuogHas U JJIMHHONIEpUOHasi (hOpMbI
Tabsuiel «[lepuoguyeckas cucteMa XumMudeckux 31emeHToB [I. 1. MeHeneeBa». [lepuofbl u
rpynns! (A- u B-rpynrsr).

Crpoenue atomoB. CocTaB aToMHbIX sifiep. M3oTonbl. PajuoakTUBHOCTb. DJ/IEKTPOHBI.
OneKTpoHHasi opOuTanb. DHepPreTMUeCcKWe YPOBHM U TIOJypPOBHU aToMa: S-, p-, d-opburanu.
OneKTpOHHble KOH(Urypaluyyd W 371eKTPOHHO-Tpadrueckue (Gopmysbl aToMOB. Dr3nueckun
CMBICJI TIOPSAIKOBOTO HOMepa, HOMepa Meprofia U TpymIbl 31emeHTa. CTpoeHHe 3/1eKTPOHHBIX
obosouek aromMoB TiepBbIX 20 XUMHMUecKuX 3yieMeHTOB Ilepuoguueckoid cuctemsl [l
N. MenpeneeBa: pacripefie/ieHde 3/IEKTPOHOB IO SHEPreTUYeCKMM YPOBHSIM, MOJAYPOBHAM U
opbutansm. Pusnyeckuii cmbici [Teprouueckoro 3akoHa.

3aKOHOMEpPHOCTH U3MEHEHUs pajuyca aTOMOB XMMHUYECKHX 3/IeMEeHTOB, MeTa/VInueCKUX
Y HeMeTaJ/IMYeCKUX CBOMCTB IO TpyIaM U MepuojaM. V3MeHeHHe KHUC/IOTHO-OCHOBHBIX
CBOMCTB COEJIMHEHUM XUMHWYEeCKHMX 5/IeMEHTOB B Mepuojax M rpynnax. XapaKTepuCTHKa
XHMMHYECKOT0 37iIeMeHTa 110 ero rnojokeHuro B [Tepuoguueckoii cucteme 1. V1. MeHpeneeBa.

3Hauenue [leproanyeckoro 3akoHa v [lepuoanueckor CUCTeMbl XUMAUECKUX 3/IEMEHTOB
JJ151 pa3BUTHSL HAyKu U npakTuku. [1. V. MeHienieeB — yueHbIl U rpak/jaHUH.



ONeKTpoOTpULIATeIbHOCTh  XMMUYECKUX — 3/IeMeHTOB. XHMMHYecKas CBs3b. Bupel
XUMUYEeCKOW CBsI3U: KOBaJIeHTHasl TOJisipHasi CBsi3b, KOBaJleHTHasl HeroJisipHasi CBsi3b, MOHHasi
CBsI3b. MexaHu3Mbl 00pa30BaHus KOBAJIEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHbBIE
¢dopmybl BeljecTB. KaTHOHBI ¥ aHUOHBI.

Kpucrannmueckue u amopgHble BelllecTBa. THUIbI KPUCTA/IMUECKUX peLLeTOK: UOHHas,
aTOMHasl, MOJIeKy/IsIpHasi U UX XapaKTepUCTUKHU.

Crenedb okucnenus. OripefesieHde CTeleHell OKWC/IEHWs aTOMOB B OWHApHBIX
coearHeHUsiX. OKHCIUTENbHO-BOCCTAHOBUTE/IbHBIE —peakiuu. [Ipoliecchl OKUC/IeHUS U
BOCCTaHOBJeHUsl. OKuC/IUTeNM W BoccTaHOBUTend. CocTaB/ieHWe ypaBHEHWH MPOCTBIX
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peakl[Mil U pacCTaHOBKA B HUX KO3(QULIMEHTOB MeTO/0M
3JIEKTPOHHOTO OasaHca.

OKcrieprMeHTaIbHOe U3yUeHre BelleCTB U SIBJIeHUH:

03HaKOMJIeHHe C 00pa3jaMu MeTa/IOB ¥ HEMeTasl/IoB;

MO/ieJIMpOBaHUe CTPOeHUsi MOJIeKYJl TIpY TIOMOILM PUCYHKOB, MO/ieJiel, 3/IeKTPOHHBIX U
CTPYKTYPHBIX hOpMYJI;

TIPOBe/IeHHe OIbITOB, W/UTIOCTPUPYIOIIUX MPUMEePbI OKUC/IUTE/IbHO-BOCCTaHOBUTE/IBHBIX
peakiuii (ropeHue, peaki[uu pa3/ioyKeHus, COeZIUHeHus ).

Me)xnpegMeTHbIe CBA3U

Peanu3sarusi MeXXTripeJMeTHbIX CBsi3eid IIPU U3yUeHUH XMMUU B 8 Kijlacce OCyILLeCTB/IseTCS
yepe3 UCTIO/Ib30BaHUe KaK OOIIMX eCcTeCTBeHHO-HAYUHBIX TOHSATHH, TaK U MOHITUM, TIPUHSTHIX B
OT/le/IbHbIX eCTeCTBEHHbIX HayKax.

OO1i1e ecTecTBeHHO-HAayUHble TOHATHS: siBJieHHe (TpoLiecc), Hay4yHbIi (akT, TUoTe3a,
Teopusi, 3aKOH, aHa/lM3, CUHTe3, K1acCcu(rKarys, epruoIMIHOCTh, HabmojeHre, SKCIIepUMeHT,
Mo/Ie/IMpOBaHKe, u3MepeHue, Mo/iellb.

®u3uKa: sB/eHUS TNPUPOAbI, (U3NUeCKUe sB/IeHUs, BeLeCcTBO, Teso, (u3ndyeckue
Be/IMUMHBI, €JUHUL[bl K3MepeHHsi, 00bEM, Macca, arperaTHble COCTOsSIHHME BeLeCTBa, aToM,
5/IEKTPOH, TPOTOH, HEWUTPOH, WOH, MOJeKysla, CTpPOeHWe Tra30B, >KUJKOCTeH U TBepAbIX
(KpUCTa/TMYeCKUX) TeJl, 3JIeKTPUUYeCKUM 3apsi]], KOJTMUeCTBO Ter/IOThI.

Buonorus: 6uocdepa, porocuHTes, Mporjecckl 0OMeHa BeIecTB.

leorpadusi: atmocdepa, rugpochepa, MuHepasabl, TOpPHblE TOPOAbI, I0JIe3HbIE
YICKOT1aeMble, TOTIJIMBO, BOJHbIE PeCypChl.

TexHosorusi:  TexHochepa, TIPOW3BOACTBO, XWMHUUECKHWe  TeXHOJIOTUH,  ChIpbe,
KOHCTPYKLIMOHHbIE MaTepHuaJbl.

9 KJIACC

BemecTBo 1 xMHu4Yeckasi peakius

[ToBTOpeHue u yryybOneHue 3HaHWN OCHOBHBIX pasZiesioB Kypca 8 kmacca. CtpoeHue
atoMoB. CBOWMCTBAa aTOMOB XWMHWYECKUX 3/1EMEHTOB, WX KOJMUECTBEHHble M KauyeCTBEHHbIe
XapaKTepUCTUKU (paguyc, 3/71eKTPOOTPULIATE/IBHOCTb, SHeprus VIOHU3ALUH).
[TocnemoBaTeTbHOCTb — 3allOJTHEHUsT JIEKTPOHHBIX OpOWTa/eild aTOMOB MajibiX TI€PUO/IOB.
OcobeHHOCTH ~ 3arlO/IHeHUs]  37IeKTPOHHBIX — opOuTaseil  aToMOB  OOJIBIIMX  T€PUO/IOB.
[Tepyoanueckass cucreMa XMMHUUECKUX 3JIEMEHTOB B CBeTe Tpe/CTaB/JIeHUM O CTPOEHUH aTOMa.
CreneHb OKMC/IeHHUSI U BaJleHTHOCTb. IlpefcTaBieHre 0 mepyuonUYecKOi 3aBUCHMOCTU CBOWCTB
XUMHUYECKUX  37IeMEHTOB  (3/IeKTPOOTPHULIATe/TbHOCTh,  OKUCJIUTE/IbHO-BOCCTAHOBUTE/IbHbBIE
CBOWCTBA, KUCJOTHO-OCHOBHbIE CBOMCTBA OKCH/IOB U TH/IPOKCU/IOB) OT CTPOEHHUS aToMa.

CrpoeHue BelllecTBa. BelljecTBa B TBEP/IOM, KUIKOM U ra3000pa3HOM COCTOSTHUM. BUbI
XUMUYECKOW CBsI3U: MOHHasl, KOBaJieHTHasi (HerosisipHasi, IoJisipHasi); OOMeHHbI W [JOHOPHO-
aKIIeNTOPHBIA MeXaHu3M 00pa30BaHMsI KOBAaJIeHTHOU CBSI3H.

MexMmoneKyJ/isipHble B3auMOJIeHCTBUSL (BOAOpOJHasi CBsi3b, CWUIbl BaH-zmep-Baanbca).
Turnel KpUCTa//IMUeCKUX pelIeTOK — aTOMHasl, MOHHasl, MeTa/ulhuecKasi, MOJIeKY/spHasi — W
0C0OEHHOCTH WX CTPOeHHs. 3aBUCUMOCTb CBOWMCTB BeIlleCTBAa OT THIMA KPUCTa/TMUeCKOu
pelleTKy U BU/Jja XUMUUECKOU CBSI3U.



OCHOBHbIE 3aKOHOMEpDHOCTH TpOTeKaHWs XMMHYeCKUX peakimi. Krnaccudpukanms
XMMMUECKUX peakLUi M0 pa3/MyHbIM MpH3HaKaMm ([0 YMCAy M COCTaBy Y4acCTBYIOLUX B
peakliMy BellecTB, M0 TelIoBoMy 3((deKTy, M0 M3MeHeHUI0 CTereHel OKUC/IeHUsT XUMHUYeCKUX
3/IeMeHTOB, TI0 OOpaTUMOCTH, IO Y4YaCTUIO KarajuW3aTropa, II0 arperaTHOMY COCTOSTHHUIO
pearvpymrolLux BelllecTB).

OneMeHTbl XMMUUECKOM TePMOJUHAMUKM. JHepreTuka XMMUYeCKUX peakLyi. TernnoBoi
5QQeKT XUMHUYeCKOH peaklMd. OK30- M 3HJOTePMUUECKHe peakLdd, TepMOXUMHUUecKue
ypaBHeHUs1. 3akoH ['ecca u ero ciefcTBUs. BerunciieHust No TepMOXUMUUYECKHMM YPaBHEHUSIM.

[ToHATHE O CKOpPOCTM XMMHYECKOM peaklMy. 3aKOH [eWCTBYIOLMX MacC. PakTopsl,
B/MSIIOIIE HAa CKOPOCTb XMMUYECKOW peaklMM. DHeprus aktuBalyu. IloHAThe o Kartanuse.
depmenHTbI. UTHTHOUTOPBI.

[MoHsiTve 006 o0OpaTUMbIX W HEOOpaTUMbIX XWMHUYeCKUX peakusx. [loHsaTHe o
XMMHUYeCKOM paBHOBecuM, npuHiun Jlelllartesnbe. YcnoBus CMeLleHUSI XWMHYECKOIO
paBHOBecHs. PakKTOpbI, BAUSIOIIME HA COCTOSIHHE XMMUYeCKOro paBHOBecusi. [IporHo3rpoBanue
BO3MOXXHOCTH TPOTE€KaHWS XUMMUYECKHUX IpeBpallleHMd B pa3/IMYHbIX YC/IOBUSIX Ha OCHOBE
Tnipe/icTaB/ieHni 00 U3yUYeHHBIX 3/ieMeHTaX XUMUUeCKON KUHeTUKU U TePMOIHHAMUKH.

OKUCUTeTbHO-BOCCTAaHOBUTE/IbHBIE  peakiuu.  OKUCIUTeIbHO-BOCCTAHOBUTEIbHbIE
CBOMCTBA XMMUUECKUX 3/IEMEHTOB, 3aBUCUMOCTb OT CTeIleHU OKMC/eHUs. BaKHble OKUCUTENN U
BocCTaHOBUTenMU. IlepmaHranar kammsi  (xapakrtepucTtuka). CocTaBieHHWe — ypaBHEHUMN
OKMCJINTEIbHO-BOCCTAHOBUTE/IBHBIX DeakLMi C HCIO0Jb30BaHWEM MeTO/a 3/eKTPOHHOIO
OanaHca.

OnekTponuTHYecKas JAudccolManys. XUMHYeCKMe peakluM B pacTBopax. Teopusd
5JIEKTPOJIMTUUECKOW aucconanuu. PacTBopeHre Kak (pru3nKo-xumMuueckrii mpouecc. [TonsiTre o
ryjpatax W KpUCTa/uIOrujparax. OJEKTPOIUTBI W He3eKTPONUThl. KaTHUOHBI, aHWOHBI.
MexaH13M /IMCCOIMALIMN BeIleCTB C Pa3/IMYHbIM BUZOM XUMHUYeCKOU CBsi3u. CUbHBIE U C1abbie
31eKTpo/nThl. CTeneHb AUCCOLMALIMM, KOHCTaHTa Juccouyanyu. VIoHHOe rpou3Be/ieHre BO/bI.
BopopogHeii nokasaresns. IHAUKAaTOPBL. DMeKTPOIATHYeCKas: AUCCOLMALUS KUC/IO0T, OCHOBAaHUU
Y COJIel.

Peakuyu WoOHHOrO oOMeHa. Y(/oBUSI TIPDOTEKAHHS] peakLuii HWOHHOTO oOMeHa.
MornekynspHble, MOJHbIE U COKpallleHHble WOHHble ypaBHeHUs peakuui. CBOMCTBa KHWCIIOT,
OCHOBAaHMH W COJie B CBeTe TIPeJCTaB/IeHUH 00 3/eKTPOJUTHUECKOW [JUCCOIMALIVH.
KauecTBeHHbIe peakl|U1 Ha UOHBI.

I'mppomus coneli. VloHHBle ypaBHeHHWsl TMApo/n3a cojied. XapakTep cpefbl B BOJHBIX
pacTBopax coJie.

OKCIIepUMEHTA/IbHOEe M3y4YeHVe BeleCTB U SBJIEHWM: O3HaKOMJIeHHWe C MOJe/sIMU
KPUCTA/I/TIMUECKUX pelleTOK HeopraHWyecKux BellecTB — MeTalJIoB M HeMeTas/uloB (rpadura u
ajsiMasa), CJIOKHBIX Bell|eCTB (XJI0pU/ja HaTpusi);

VCC/Ie[JOBaHUe 3aBUCHMOCTM CKODOCTM XMMHYECKOW peakluM OT BO3/eHCTBUS
pa3MUUHbIX (aKTOPOB;

OTIBITBI, UJTFOCTPUPYIOIIYe 0OPaTUMOCTh XMMUUYECKUX peaKL1ii;

WCC/IeJOBaHUe 3/IeKTPONIPOBOJHOCTH  pacTBOPOB, Ipoliecca [AUCCOLMALMA  KHUCJIOT,
11e104eii U coJsiel;

NIPOBeJleHHe OIbITOB, WIIIOCTPUPYIOLMX IIPU3HAKWA TNPOTEKaHWsl peaklUid HOHHOIO
obmeHa (obpa3oBaHuUe 0cafika, BblJjeNieHue rasa, obpa3oBaHue BOJbl);

NpUMeHeHWe  WHAWKATOpoB  (/akmyca,  MeTwiopawxa U (eHondTanenHa)
JJ1s1 OTnpeJie/ieHrsl XxapakTepa Cpe/ibl B paCTBOpax KMC/IOT, OCHOBAaHUM U COJiel;

TIpOBeJleHHe OIbITOB, WUIFOCTPUPYIOLUX NPUMephbl OKMUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX
peakiuii (ropeHue, peakLju1 pa3/ioyKeHus, COeJUHEHMUS);

pacrio3HaBaHVe HeOPraHWYeCKUX Bell[eCTB C [TOMOLLbI0 KaueCTBeHHbBIX pPeaKlMi Ha UOHBI;

pellieHre 3KCIIepUMEHTA/IbHBIX 3a/au Mo TeMaM: «OKHUCIUTe/lbHO-BOCCTaHOBUTE/IbHbIE
peakuyn», «['uaponus cone», «NeKTPOJUTHYECKast JUCCOLUALUS».



HemeTannbl U UX COeJUHEHUSA

OOmiass xapakTepyucTHKa HeMeTa/uioB. Oc0OeHHOCTH CTpPOeHUs aTOMOB XHUMHUECKUX
5/IEMEHTOB, TPOCTBIX BeLeCTB, a/uIOTpornus. OKHCIUTeNbHO-BOCCTaHOBUTE/bHbIE CBOWCTBA
HeMmeTas0B. CpaBHUTE/IbHAsA XapaKTepUCTUKA COeZJMHEHNH HeMeTasl/IoB.

OOmiasi xapakTepucThka ranoreHoB. OcCOOEHHOCTHM CTpPOeHHsI aTOMOB, XapaKTepHbIe
cTerieHu OokucsieHusi. CTpoeHWe U (U3MUeCKHe CBOMCTBA TIPOCTHIX BeIeCTB — TaJlOreHOB.
XyMHUUeCKre CBOWCTBAa Ha MpuMepe Xjiopa (B3aMMOJEWCTBHE C MeTajlylaMH, HeMeTaljlaMH,
BOZIOH, Imlesiouamu). XsiopoBozopoh. CosisiHasi KUC/IOTa, XMMHUYECKHe CBOMWCTBa, IOJyveHHe,
nprMeHeHue. [lelicTBHe xJiopa U XJIOPOBOJ0PO/a Ha OpraHM3M yesioBeKa. BakHelile X10pu/ibl
Y UX Haxox/leHue B ripupo/e. [ToHsATHe 0 KUC/IOpOCoiep KalliuX KUC/IOTax XIo0pa v UX COJISIX.

VVIA-rpynmel. OcoGeHHOCTH CTPOeHUsI aTOMOB, XapaKTepHble CTereHW OKHC/IeHMUS.
CrpoeHve U (¢pu3MuecKrde CBOMCTBA IMPOCTHIX BeIeCTB — KWUCIOPOAA W Cepbl. AJUIOTPOIIHbIE
MoAU(UKALIMM KUCJIOPOAA U Cepbl. XUMHUUeCKHe CBOMCTBa cepbl (B3auMOJeHCTBHE C
HeMmeTas/ylaMM, MeTa/UlaMd, KOHLEHTPUPOBAaHHBIMA a30THOM U  CepPHOM  KHUCJIOTaMM).
CepoBofiopoj,, CTpoeHue, (u3UUyecKMe M  XUMHUYeCKHMe CBOWCTBA  (KUC/IOTHblE U
BOCCTaHOBUTeJ/IbHbIe CBOMCTBa). OKCH/BI Cepbl KaK Tpe/ACTaBUTeNN KHUCJIOTHBIX OKCH/IOB.
Cepnucras Kucsiora u ee comd. CepHasi KHC/IOTa, GU3NUeCKre U XMMAYeCKre CBOWCTBa (001ue
KakK TIpeJiCTaBUTesIsl Kaacca KUC/IOT U crieruduueckre). Comu cepHOW KUCTIOThl. XHUMHUUeCKHe
peakijiy, Jie)Kaljde B OCHOBe TIPOMBIIIEHHOrO Criocoba TOMydeHUsi CepHON KHC/IOTHI.
[MpeacraBneHyst 0 XUMUUECKOM TIPOM3BO/ICTBE M CBSI3aHHBIX C HUM Tpodeccusx. [IpumeHeHue
CepHOM KUC/IOTHI U Cy/b(haToB. KauecTBeHHble peaklMM Ha Cyab(UT-, Cyabdua- U cyabgart-
aHWOHbl. Haxoxk/eHWe cepbl U ee COeJMHEHWN B TMpUpoJe. XHUMHUeCKOe 3arpsi3HeHue
OKpY>KaroIIlel cpesibl COeAMHEHUsIMH Cephl (KUC/IOTHBIE JOXK/IH, 3arpsisHeHre BO3/yXa), CIIOCO0bI
ero rpe/j0TBpalL{eHUs.

OOmiasi xapakTepucTvKa 37eMeHTOB VA-rpymmbel. OcoOeHHOCTH CTPOeHHsT aTOMOB,
XapaKTepHble CTereH! OKUC/IeHUS.

A30T, pacrnpocTpaHeHMe B TpUpoje, (U3MUecKMe U XUMHUYeCcKHe CBOMICTBA
(B3auMogielicTBMe C MeTa/ulaMH, BOZJOPOJOM, Kuciaopogom). KpyroBopoT asora B mpupofe.
AmMmuak, ero (pusnueckue U XMMUUYeCKue CBOMCTBA (OKHMC/IeHMe, OCHOBHbIE CBOMCTBA BOJHOIO
pacTBopa), MpUMeHeHUe U ToJiyueHre B /1abopaTopuM U TIPOMBIIIEHHOCTU. VIOH aMMOHWUS,
JIOHODHO-aKILeNITOPHbIM MeXaHHW3M ero obpa3oBanus. ComM aMMOHHS, WX (HU3MUECKUe WU
XUMUAYeCcKre CBOWMCTBA (pa3nioKeHHWe U B3aUMOJIeHCTBUe CO IIle/loyaMu), TIpUMeHeHHUe.
KauectBeHHas peakiyst Ha MOHbI ammoHus. Okcugel asora (I, II, II1, IV, V). A3otucras kucora.
A30THasi KHCIOTa, ee TioMyyeHWe, ¢u3MUecKhe U XHWMUUeCcKde CBoicTBa (0Oijue Kak
Npe/iCTaBUTesNsl Kjacca KUCAOT U crieLuduueckue), NprMeHeHHe. XHUMHYeCKHWe peaklvy,
Jie)kalllie B OCHOBe T0JIyueHUs] a30THOM KUCJ/IOTHI B MPOMBIIIEHHOCTU. HUTpaThl U HUTPUTHI.
KauecTBeHHble peakl[uM Ha HUTpaT- M HUTPUT-aHHWOHBIL. XHMHUUeCKOe 3arpsi3HeHHe
OKpY’Katolllel cpe/ibl CoeIMHEHUSIMU a30Ta (KUCJIOTHBIE [JOXKAU, 3arpsi3HeHHe BO3/yXa, MOUBbI U
BOJI0OEMOB).

®ocdop, amiorponHbie Moaubukaimu (ocdhopa (6enblii M KpacHbld - (ocdop),
¢usmueckie M XUMHUUYECKMe CBOMCTBa (B3auMMOZEWCTBHME C MeTa/ulaMH, KHCIOPOZOM,
rajioreHaMu, KOHL|EHTPMPOBAHHBIMM a30THOM U cepHOM Kucaotamu). Okcugpsl Gocdopa (111, V),
dochopHas Kucnorta, pusnyeckre U XMMUUeCKre CBOWCTBA, roslyueHre. KauecTBeHHasi peakijusi
Ha (docdar-uonsl. [IpeacraBnenus o ranorenuzgax gocdopa (111, V).

[lonsiTe o0 MUHepanbHBIX yA0OpeHUsix. A30THbIe, ¢oChOpHBIe, KOMIUIEKCHbIE
yaobpeHusi. XUMUUeCKoe 3arpsi3HeHre OKpY»Karolllei cpe/ibl CoeIMHeHUsIMU a30Ta U (ocdopa.

O6miasi xapakTepucTHKa 3meMeHTOB [VA-rpynmbl. OcoOGeHHOCTH CTpPOeHHsI aTOMOB,
XapaKTepHble CTereH! OKUC/IeHUS.

Yrnepozn, amioTponHble Mopaudukaimu (rpadur, anmas, dymnepeH, rpadeH,
HaHOTPYOKM), ¢pu3MuUecKre M XHWMHUUeCKHe CBOWCTBA TPOCTHIX BellecTB (B3aUMOZeNCTBHE C
MeTa/aMi, HeMeTasylaM{, KOHLIEHTPUPOBAaHHBIMU a30THOW 1 CepHOM KucioTtamu). [ToHsiTe 06
agcopbuuu. Kpyroopor yrieposa B mnpupoge. OKcuibl yryiepoja, MX ¢usnueckde Hu



XUMHAYEeCKHe CBOWCTBA, JelCTBME Ha JKUBble OpraHU3Mbl, [0JlyueHHMe U IpUMeHeHMUe.
Okosioruueckre mpobieMbl atMocdepbl, CBs3aHHble € okcugoM yriepoga (IV). YrosnbHas
KWACOTa U ee CoMd, uX (u3nyecKre U XMMHUUeCKHe CBOWCTBA, IOJlyueHHe W TpHUMeHeHue.
KapboHnarel, ruzpokapboHaThl, WX CBoicTBa. KauecTBeHHasi peaklvss Ha KapOOHAT-MOHBI
Vcrionb30BaHue KapOOHATOB B OBITY, Me/IMLMHE, TPOMBIILITIEHHOCTH W CEJTbCKOM XO3SICTBeE.

[TepBoHauasibHbIEe TIOHSATUS 00 OpraHUUeCKHX BelllecTBaxX Kak O COeJJMHEHUsIX yriepoja:
yIeBOAOPOAbl (MeTaH, 3TaH, STWIEH, aleTW/eH), 3TaHOoJ, [VIMLEepPHH, YKCyCHas KHWC/OTa.
[IpupoaHble WCTOYHUKHU YTeBOAOPOAOB (Yyrosib, TPUPOJAHBIA Ta3, HedTb), MPOAYKTHI UX
nepepabOTKH, WX POJib B OBITY W TPOMBIIIJIEHHOCTU. [loHATHE O OWOOrMYeCKHd Ba)KHBIX
OpraHuuecKHX Bell[eCTBax — J>KHUpaX, Oenkax, yryieBojjax — M WUX POJIM B >KU3HU 4YeslOBeKa.
E/MHCTBO OpraHnMuecKrx M HeOpraHnyeCKUx CoeIMHeHUH.

KpemHuii, ero ¢usnueckue U XUMHUeCKHe CBOWCTBa (B3aMMOJEMCTBHE C MeTaslylaMH,
KHCIOPO/ZIOM, YIJIEpPO/IOM, rajioreHaMu), Ioy4yeHre U puMeHeHre. Posib KpeMHUs B TIpUpo/ie U
texHuke. Okcug, kKpemHusi (IV), kpeMHUeBast KAC/IOTa, CUMMKAThI: (U3MYecKre U XUMUUeCcKre
CBOICTBA, TIOTyUYeHre W TIPUMeHeHre B ObITy M MPOMBILUIEHHOCTH. Ba)kHelie CTporTenbHbIe
MaTepuasibl: KepaMHKa, CTeKI0, LieMeHT, OeToH, >kene300eToH. IIpobnembl 6e3oracHoro
VICTIO/Ib30BaHUsI CTPOUTE/IbHBIX MaTepHasioB B ITOBCeJHEBHOM KU3HHU.

Bop. OcobenHocty cTpoeHusi aroma. OOlue TmpeAcTaBlAeHUs] O (U3MUECKUX U
XUMHUYEeCKUX CBoMcTBaX. bopHas kucnoTa.

OKcrieprMeHTaIbHOe U3yUyeHre BelleCTB U SIBJIeHUH:

03HaKOMJIeHHe C 0Opa3jaMy MPUPOHBIX XJIOPH/IOB (TaloreHU0B);

TIPOBe/IeHHe OIbITOB, OTPAKAKIIKX (U3NUeCKHe U XUMHUYeCKhe CBOMCTBA rajioreHOB U
WX COeJJMHEeHUM;

M3yueHre CBOMCTB COSTHOM KUC/IOThI;

MpOBeJleHre KaueCTBEHHbIX peaklud Ha XJaopuf-, OpoMua- ¥ HMOAWA-HOHBI |
HabJ1ro/ileHre PU3HAKOB KX MPOTeKaHUsI;

03HaKOMJIeHHe C 00pa3rjaMu Cephl U ee TIPUPOJHBIX COeJUHEHH;

Hab/oieHne rmiporjecca OOyTr/MBaHUSI caxapa MO [JelCTBHeM KOHLeHTPUPOBAHHOU
CepPHOW KUCJIOTHI;

M3yueHre XUMUYeCKUX CBONCTB pa30aBieHHOM CePHOM KUC/IOThI;

TpoBej/leHre KaueCTBEHHBbIX peakuii Ha cyabhug-, cyabdur- U Cyab(aT-uoHbI
1 Habutro/leHNe TIPU3HAKOB UX MPOTeKaHUS;

O3HaKoOMmJieHHe C (U3NYeCKUMHU CBONCTBaMHM a3oTa, ¢docdopa M UX COeAUHEHHH,
oOpa3iiaMu a30THBIX U HoCHOPHBIX yA0OpeHMIt;

rojyueHre, cobupaHue, pacro3HaBaHWe W H3yueHWe CBOWCTB aMMMaKa, H3yueHre
CBOMCTB COJ/ieli aMMOHMS;

MpOBe/leHre KaueCTBEHHbIX peaklii Ha MOH aMMOHWUsl, HUTPWT-, HUTpaT- u ¢ocdar-
VIOHBI U U3yuyeHre TIPU3HAKOB UX MPOTeKaHUs;

M3yueHre B3auMOJEeNCTBUSI KOHLIEHTPUPOBAHHOM a30THOM KHC/OThI C MeJbI0, CBOWCTB
dochopHOl KMC/IOTHI U ee CoJlel;

03HaKOMJIeHHe C MOJie/IIMM KPUCTa/lJIMUeCKuX pelleToK anMasa, rpadura u QysiepeHa, ¢
TIPOLIecCCOM  aZicOpOLIMM  paCTBOPEHHBIX BeleCTB aKTUBUPOBAHHBIM YIJieM U YCTPONCTBOM
NIPOTUBOTa3a;

rosiyyeHve, cobvpaHye, pacrio3HaBaHUe U U3y4yeHre CBOMCTB YTJIEKMCIIOrO ra3a;

MpOBe/leHre KAaueCTBEHHBIX peakluii Ha KapOOHAaT- W CU/MKaT-WOHBI M HW3yueHHe
TIPYU3HAKOB UX MPOTEKAHKS;

M3yueHre B3aMMHBIX TIpeBpalleHni KapOOHATOB 1 TH/IPOKapOOHATOB;

O3HaKOMJ/IeHHe C oOpa3liaMu TPUPOJHBIX KapOOHATOB U CU/IMKATOB, C TIPOAYKLMeM
CWIMKATHOM MPOMBILLIEHHOCTH;

pellieHWe SKCIepUMEeHTa/TbHbIX 3a/lad 10 TeMe «BakHellliie HeMmeTa/sibl U UX
COeZIMHEeHUsI».

Merta/uibl M MX COeJUHEHHS



O6mue cBolicTBa MeTamnoB. OOImmias XapakTepuCTHKa XWMHUECKMX 3/7€MEeHTOB —
MeTaJlJIOB Ha OCHOBaHUM UX MoJ0KeHus B [lepruogrueckoil cicTeMe XMMUUeCKUX 371eMeHTOoB /1.
N. MenpeneeBa U cTpoeHus atoMoB. Metamibel A- U b-rpynn. CTpoeHue NMpPOCTBIX BeLlecTB —
MeTas/IoB. MeTanivyeckasi CBs3b M MeTa/l/inueckas KpUCTa/uidueckasi pelietka (MpUMHUTHUBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBaHHasi KyOWueckas, TpaHelleHTpUpPOBaHHas KyOudeckas,
reKcaroHajibHasi IJIOTHOYIIAaKOBaHHasl). 3aBUCUMOCTb (PM3UUECKHMX CBOWCTB MeETa/uIOB OT
CTPOEHHUSI KPUCTA/IOB. DIeKTPOXUMUYECKHH psifi HarpsbKeHni MeTa/uioB. OOIe XuMuuecKrie
cBolictBa MetasuioB. OOIye crocoObl TMOyueHUs MeTasyioB, MeTaTyprusi. OIeKTpou3
pacrmyiaBoB M PacTBOPOB CO/el Kak OJWH W3 CIIOCOOOB TMO/ydeHHsi MeTayyioB. [loHATHE O
KOppO3UM MeTa/l/IoB, OCHOBHBIE CIIOCOOBI 3alUThl UX OT Kopposuu. CrinaBbl (CTasb, UYyTYH,
JFOpaytoMUHNH, OpoH3a). [IpuMeHeHre MeTa/lIOB U CIIJIABOB B OBITY ¥ TIPOMBIIIIEHHOCTH.

Memannbt A-2pynn

[Mlenounsle MeTas/uIbl: NosokeHWe B [lepuosyuyeckol cuCTeMe XMMHUYECKUX 3JIEMEHTOB
. N. MenpeneeBa, CTpoeHMe WX aTOMOB, HaxoX/eHue B rpupoze. Pusnyeckue U XUMAYECKHe
CBOMCTBA (Ha MpUMepe HaTpus U Kanus), nosyueHre. OKCH/bI U THAPOKCH/bI HATPUS U Kaslusl.
[IpyMeHeHUe 111eJI0UHBIX META/IJIOB U UX COe/IMHeHUH. buosiornyeckast posib HaTpys Y Kajusl.

[ITenouHO3eMe/ibHBIE MeTa/llbl MarHUM W KaJbLMW: Toj0keHWe B Ilepropnueckon
cucTeMe xuMHUeckux sneMeHToB [I. V. MeHzeneeBa, CTpoeHHWe UX aTOMOB, HaxOXK[eHUe B
npupofe. Pusnueckre U XMMUYeCKHue CBOMCTBA MarHus M Kajiblus. BaxHelime coefuHeHUs
KaJbLusi U MarHus (OKCHJ, TUJPOKCH[, CO/IH), CBOMCTBa, NMpuMeHeHHe. YKecTKoCTb BOABI U
criocoOrl ee yctpaHeHusi. KpyroBopoT KasbLivsi B IPUPOZE.

AnmomuHui: monoxkeHve B Ilepyuosnueckol cucTemMe XUMHUECKHWX 31eMeHTOB [l
N. MeHpeneeBa, CTpoeHUWe aroMa, HaxoxkjeHue B mpupoge. dusnyeckve U XUMUUECKUe
CBOICTBA a/tFOMUHHMsSL. AM(OTEpHbIE CBOMCTBA OKCHJA M TMAPOKCHA amtoMuHUs. [IpumeHeHMe
AJIFOMMHUS U er0 CIIaBOB.

Memannnt b-2pynn

OOmasi XapakTepuCTUKAa MeTa/UIoB B-rpynm (1MOOOYHBIX TIOATPYIIN): TIOJNIOKEHHEe B
[Meprouueckoit cucteme XUMHUUecKux 31eMeHToB [. Y. MeHzeneeBa, 0COOEHHOCTH CTPOEHHsI
aTOMOB. SIB/ieHMe «IIpoBasia» 37eKTPOHA Ha TIpUMepe CTPOeHHs aTOMOB XpOMa, Mesiv, cepebpa.
BanenTHble COCTOSIHMSI aTOMOB d-3/1eMEHTOB, CTeNeHW OKWUCJIeHUsI aTOMOB B COeJUHEHUSX.
3aBUCHMOCTb KHC/JIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB Y T'MJPOKCH/IOB MeTas/VIOB OT 3Ha4yeHHUs
CTelleHW OKWC/IeHWs SJleMeHTa B COeJMHeHuWM (Ha T[puMMepe COeJUHEHWW Xpoma).
[TepBoHauanbHbIe NTpe/CTaB/IeHUS O KOMIUIEKCHBIX COeJMHEeHHUSIX.

Mens u cepebpo: CTpOeHMe aTOMOB, CTereHW OKucieHusi. OOme KpaTKue
npe/icTaB/eHust 0 (PM3MYeCKUX U XUMHUYEeCKUX CBOWCTBAaX MPOCTHIX BeleCTB (B3aUMOZEeNCTBHE C
KHACIOTaMU-OKUC/UTENSIMUA), 00 UX OKCHJAAX, THUAPOKCUJAX U COJsIX, WX TPUMeHeHHH.
[pencraBnenysi 060 aMMHAuHbIX KOMIUIeKcax cepebpa u Meau. KauecTBeHHble peakUWd Ha
KaTHOHBI Meiu (2+) 1 cepebpa.

LIuHK: CTpoeHMe aToMa, CTeleHb OKWC/IeHUs. XapaKTepucTUKa (U3UYeCKUX W
XMMHUUECKUX CBOWCTB, TpMMeHeHue, aM(QOoTepHble CBOMCTBA OKCHJAa U THUJPOKCHUJA.
KauecTBeHHbIe peakljuM Ha KATHOHBI LJUHKA.

JKene3o0: cTpoeHue aToma, CTereHu okucaeHus. HaxoxzaeHnue B npupoje. ®usrnueckue v
XMMHUYeCKHe CBOWCTBA JKesje3a, IpUMeHeHWe. buosiormueckass posb kenesa. Oxcuppl,
rufipokcuabl U conu okeneda (II) u »kenmesa (III), ux cocrtaB, CBOWCTBA W TOy4yeHUe.
KauecTBeHHbIe peaki[uM Ha KaTUOHBI kese3a (2+) u xene3a (3+). UyryH u cTajqb — CILIaBbI
ene3a. [Ipou3BOACTBO UyryHa U CTalqd. OKOJIOTHYeCKWe TIpobjeMbl, CBs3aHHbIe C
MeTaJlJTypruueCKMyY NIPOM3BO/CTBAMH.

OKCIIepUMeHTa/IbHOe N3y4YeHUe BelleCTB U SIBJIeHUH:

03HaKOMJIeHHe C 00pa3jaMy MeTaslIOB U CIJIaBOB, UX (PM3MUECKUMHU CBOMCTBAMUY;

MoO/leTMpOBaHue MeTa/UIMYeCKON KpUCTa/yInueCKou pelleTKH;

W3yueHre B3aWMO/IeMCTBUS MeTa//IOB C BOJOM, C pacTBOpaMd COJled W KUCJIOT,
VCC/Ie[JOBaHUe TIpPOLIeCcCOB 3/eKTponu3a pacTBopoB xiopuzga meau (II) u wopupa kanus,



KOPpO3UU METaJlIOB;
n3ydyeHre OCOOeHHOCTeH B3aMMOJEMCTBUS OKCH/IOB KasIbI[Usl W HATpUs C BOJOW, UX
TUIPOKCHUJIOB — C OKcUzoM yriepoga (IV) u kucinoramu;

H3yJeHre CBOMCTB KapOOHATOB U rUAPOKAapbOHATOB Ka/lbI[Hs, )KeCTKON BO/IbI;

r3yueHue TPOLIeCCOB MOTy4YeHUs TUAPOKCUOB KeJle3a, UX XUMUUeCKUX CBOMCTB;

v3yueHue TPU3HAKOB TMPOTeKaHUsl KaueCTBEeHHBbIX peakl[Mii Ha WOHBI (MarHusl, KaJibLus,
aJIFOMUHUSA, LIUHKA, JKesie3a (2+) u xxene3a (3+), mequ (2+);

HabJ/TI0/[eHre U OTIMCaHWe OKPAIlMBaHUs TIaMeHH MOHaMU HaTpUsl, Kaus U KaJlbLIvs;

rccenoBaHue aMm(GOTepHbIX CBONCTB FMAPOKCHAA altOMUHUS, TUApokcraa xpoma (I11) u
TU/IPOKCH/IA 1[MHKa;

pellileHMe SKCIepUMEeHTa/lbHBIX 3ajau 1o TeMe «BaHelie MeTa/ulbl U UX
COeJUHEeHUSI».

XuMus ¥ OKpy)Kawlas cpeja

BewjectBa 1 maTepuanbl B MOBCEJHEBHOM >XM3HU 4YesioBeKa. BakHeillve BelecTBa M
MaTepHasibl, 00/1aCTU MX MpUMeHeHUs. be3omacHoe HWCMOMb30BaHWE BEIECTB M XUMHUYECKUX
peakiuii B ObITy. [TepBast TOMOIIL MPY XUMUUYECKUX 0XKOTaX M OTPAB/IEHHUSIX.

HoBbie MaTepuarbl ¥ TeXHOJOTHU. [IpUHIUIIBI «3€IeHON XUMUN».

OCHOBBI 3KOJIOTUUECKOW TPaMOTHOCTH. XWMMSI U 3/10POBbe. 3HaueHue H3ydaeMbIX
XUMUUECKUX 3/IEMEHTOB M WX COeJMHeHWW [/s1 (PyHKUMOHUPOBaHUS OpraHuW3Ma uesioBeKa.
[MoHsTHE O 370pOBOM 00pase KU3HMU.

Xumuueckoe 3arpsi3HeHue OKPY)KAroIel cpe/ibl. DKOIoruueckue mpobieMbl, CBsi3aHHbIe
C COeJUHEHUSIMU YTJiepoJia, a30Ta, Cepbl, TsKesbix MetasuioB. [loustue o IIK. Pone xuMmuu B
pellieHnH 3KOJIOrMUecKux mpobieM.

OKcrieprMeHTabHOe H3ydeHHe BeleCTB U SIBJIEHWM: O3HakKoMjeHHWe C obpa3ijamu
MaTepuasoB (CTeKJIOo, CIJlaBbl METAJIIOB, MOJIMMepHbIe MaTepuasbl), OrpefesieHue KUCIOTHOCTU
TIPUPOJHBIX BOJ, MOJle/IMpOBaHKe Tipoliecca 00pa30BaHUsi KHUCJIOTHOTO JAOXK[s, U3yueHUe ero
BO3/IeMCTBUSI HA MaTepUallbl.

IToBTOpeHuUe U 000011[eHHe 3HAHUI 0CHOBHBIX pa3/e/ioB KypcoB 8—9 kiaccoB

[Mepuoanueckuii 3akoH u [lepuojuyeckasi CMCTeMa XUMHUECKUX 3JIEMEHTOB B CBeTe
rpe/iCTaB/IeHU O CTPOeHHsT aTOMa. 3aKOHOMEPHOCTM B W3MEHEeHHWU CBOMCTB XUMHUUECKHUX
3/IeMEHTOB U UX COeIMHEeHWI B TIepyUo/iax v rpyrmax.

CTpoeHue BellleCTBA B TBepJOM, JKHAKOM M Tra3000pa3sHOM COCTOSIHUU. Bujsbi
XUMUUECKON CBSi3W. 3aBUCUMOCTb CBOMCTB BellleCTBA OT THIIA KPUCTa//IMYeCKOW pelleTkKu U
BU/la XMMUYECKOM CBSI3U.

Knaccudukaiusi XuMrUueCKUx peaklUil Mo pa3/vuHbIM TMpu3HakaM. [IporHo3upoBaHue
BO3MOKHOCTH TIPOTeKaHWs XWMUUeCKUX TpeBpallleHuii B pa3/IMUHbIX YCAOBUSIX Ha OCHOBe
Tipe/[CTaB/IeHU XMMUUeCKON KWHEeTUKY U TePMO/IUHAMUKHU.

XuMuYeckue peakluu B pacTtBopax. ['maponus coseid. Peakuyu OKuc/ieHUsI-
BOCCTAHOB/IEHUSI. DJIEKTPOJIU3.

CBoliCTBa KHC/IOT, OCHOBAaHMM U COJiell B CBeTe TIpeJCTaB/ieHHi 00 3/1eKTPO/IMTHUYEeCKON
JIMCCOLIMALIMU U OKUCTUTE/IbHO-BOCCTaHOBUTE/TbHBIX PeaKLIUsX.

Meacnpedmemmuble ces3u

Peanuzaiiusi MeXXrnpeMeTHbIX CBsi3eil MpY W3yUeHUH XUMUHU B 9 Kjlacce OCYILeCTB/ISeTCS
yepe3 UCIO/b30BaHWe KaK O0IIUX eCTeCTBeHHO-HayUHbBIX TIOHSTUM, TaK U TIOHATHH, TIPUHATHIX B
OTJe/IbHbIX eCTeCTBEHHbIX HayKax.

OOmi1e ecTecTBeHHO-HayUHbIe TOHSATHS: siBJieHHe (TpoLiecc), Hay4yHbIM (akT, TUoTe3a,
Teopwsl, 3aKOH, aHa/In3, CUHTe3, KJacCU(UKaLys, TIepUOJUUHOCTb, HaO/M0[eHre, SKCTIepUMEHT,
MoO/le/TMpOBaHue, U3MepeHue, MoZie/lb, TEXHOJIOTHS, MaTepuasbl.

du3uKa: BelecTBo, Teso, (GrU3nyeckre BeJTMUUHBI, eJMHULIBI U3MEPeHUs], Macca, 00BEM,
KOJIMUECTBO TEIJIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE BellleCTBa, CTPOEHHe ra30B,
JKUAKOCTeH U TBepAbIx (KPUCTA/UTMUECKWX) Tesl, KpUCTa/UIMuecKas pelleTka, 3/eKTPOH, PO
aToMa, TIPOTOH, HEWTPOH, WOH, HYKJIH, U30TOMbl, KBAHTbI, PaJJUOAKTUBHOCTD, anbda-, OeTa- u



raMma-u3iyueHue, S7eKTPUUYeCKWd 3apsif, TPOBOAHWKH, TIIO/YTIPOBOJAHUKH, [IUJIEKTPUKH,
COJIHEUHBIH CIIEKTP, pas3/ioykeHue Oesloro cBeta B CIEKTP.

Buonorusi: skocucrtema, Ouocdepa, ¢dorocuHTe3, TIporiecchl OOMeHa  BelecTB,
MUHepaJibHble Y100peHusi, MUKPO3/IeMeHTbI, MaKpO3/IeMeHThI, ITUTaTe/IbHbIe BellecTBa.

leorpadus: armocdepa, ruzppochepa, MuHepasnbl, TOpPHble TOPOAbI, TOJe3HbIe
MICKOIIaeMble, TOI/IMBO, BOJHbIE PeCyPChI, TylaHeTa 3eMJIsl.

TexHo/OrUsi:  CTpOUTENbHblE TEXHOJOTMH, CelbCKOXO3MCTBEHHble TEeXHOJIOTUHY,
TeXHOJIOTUU 37IeKTPOHHOW TIPOMBIIIJIEHHOCTH, HAHOTeXHOJIOTHH.

IlnaHupyemble pe3yabTaThl 0CBOEHHS IPOrPaMMbI [0 XMMHH Ha YPOBHE OCHOBHOI'O
o01ero odpa3oBaHus

JINUHOCTHBIE P€3y/1bTAaTbl

JINYHOCTHBIE pe3y/bTaThl OCBOEHHS IPOTPaMMbl OCHOBHOTO 001jero obpa3oBaHus
JIOCTUTAIOTCs B X0/le 00yueHUss XUMUU B e[IMHCTBe yueOHOW M BOCIIHUTATebHOU /lesTe/IbHOCTH
oOpa3oBaTe/bHOM  OpraHM3alid B  COOTBETCTBMM C  TPAAULMOHHBIMA  POCCUHACKUMU
COL[MOKY/IbTYPHBIMU W JIYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH, TIPUHATHIMU B 0OILleCTBe
TpaBW/IaMd 1 HODMaMH TIOBeZIeHHsI M CIIOCOOCTBYIOT TPOL{eccaM CaMOTIO3HaHMsI, CAaMOPa3BUTHS
U colianu3aly 00yyaromuxcsi.

JINYHOCTHBIE pe3y/bTaThbl OTPA)KAIOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBO/CTBOBATHCS
CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAal|Mil U pacllMpeHUe OMbITa JesTeJbHOCTH Ha ee
OCHOBE, B TOM YHCJ/Ie B YaCTH:

1) naTpUOTHUYECKOr0 BOCTIMTAHUA:

MpOsiB/IeHre 1JeHHOCTHOTO OTHOILIEHUS] K OTeYeCTBEHHOMY KY/bTYPHOMY, HayUHOMY M
VICTOPUYECKOMY Hac/le[jii0, TIOHMMaHve 3HaueHWs XMMUUYeCKOM HayKU U TEXHOJIOTMH B JKHU3HU
COBPEeMeHHOr0 0011[eCTBa, B Pa3BUTHH S5KOHOMHUKH POCCHH 1 CBOEro pervoHa;

2) rpa)k/JaHCKOro0 BOCIMTAHUA:

rpeJiCTaB/ieHNe O COLMaJbHBIX HOpPMax M IpaBU/IaX MEX/IMUYHOCTHBIX OTHOILEHWI B
KOJIJIeKTVBe, TIPOsiBJIeHWe KOMMYHUKATHBHOW KyJbTypbl B pa3HOOOpa3HOW COBMeCTHOM
[esiTe/TIbHOCTH;

CTpemJieHHe K B3aMMOTIOHMMAaHHWIO ¥ B3aMMOITIOMOILIY B TIpoliecce yueOHOM U BHeyueOHOM
[esITe/TIbHOCTH;

TOTOBHOCTb OLIEHMBAaTh CBOE TIOBeJeHWe W TOCTYIKA CBOMX TOBApHIed C TMO3ULUU
HPaBCTBEHHBIX Y MPABOBBIX HOPM C yUeTOM OCO3HaHHS MOC/Ie[CTBUN TTOCTYIIKOB,;

3) popmupoBaHus EHHOCTH HAYYHOT'0 O3HAHUA:

MHUPOBO33peHUYeCKHe TIpe/CTaB/leHHss O BelljeCTBé U  XUMHUYECKOM  peakLuy,
COOTBETCTBYIOL[iE COBPEMEHHOMY YPOBHIO Pa3BUTUs HayKH U HeoOXOoJuMble /Jisi TIOHUMaHUs
CYLLIHOCTY Hay4YHOM KapTHUHbI MUPa;

OCO3HaHMe LIeHHOCTU HAy4YHOrO TIO3HAaHWSA [JI1 pasBUTHUA KaXJOro ueroBeKa |
TIPOM3BO/IMTEBHBIX CUJT OOIIIeCTBA B 1[€/I0OM, PO/ M MeCTa HayKW « XUMHUs» B CUCTEMe HayYHBIX
Tipe/iCTaB/IeHUd O 3aKOHOMEPHOCTSIX Pa3BUTHSI PUPO/bl, B3aMOCBSI3X UeJ0BeKa C NPUPOJHOM
Y TeXHOJIOTUUeCKOW Cpefiou;

To3HaBaTe/ibHasi MOTHBALUsI U WHTepeCc K 0OyueHHWIO, TOTOBHOCTb U CIIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOO0Opa30BaHMIO, K HCCJIe/[0BATe/IbCKON /IeATebHOCTH, K OCO3HAaHHOMY
BbIOOpY HampaB/eHHsl U YPOBHS Jla/ibHel11ero ooyyeHus;

4) BocnIMTaHMsA KY/IbTYPhI 3/[0POBbA:

OCO3HaHWe 1[eHHOCTH J>XM3HU, OTBETCTBEHHOIO OTHOLLEHUSI K CBOeMy 370POBbIO,
yCTaHOBKa Ha 370pOBbIM 00pa3 >XW3HH, OCO3HaHWe TIOCeJCTBUN M HeIpUsTHe BpeJHBIX
nipuBbIueK (ymoTpebsieHUsi anKoross, HapKOTUKOB, KypeHHs1), HeoOX0JWMOCTH CoOoeHust
npaBu/ 6e30TMacCHOCTH TIPH 00paleHny C XMMAYeCKUMU BeljeCTBaMU B YUeOHBIX U )KMU3HEHHbBIX
CUTYyaLUsiX;



5) TPy/10BOr0 BOCIIMTaHUS:

(opmMHUpOBaHUe 1IeHHOCTHOTO OTHOILIEHUsI K TPYJOBOM [1esiTe/IbHOCTH KaK eCTeCTBeHHOU
NoTpeOHOCTH uesioBeKa M K MCC/Ie/[0BaTe/TbCKOMN /1esITe/TbHOCTH KaK BBICOKO BOCTPeOOBaHHOMW B
COBpPEeMEeHHOM 0011{eCTBe;

pa3BUTHe MHTepeca K Mpogeccrsiv, CBS3aHHBIM C XMMHel, B TOM UHC/e K Mpogeccusim
Hay4HOM c(epbl, 0CO3HaHME BO3MOXXKHOCTH Camopeasu3aliuy B 3Toi cdepe;

6) 5K0/10rHuecKoro BOCIIUTaHUA:

0CO3HaHWe HeoOXOJWMOCTH OTHOIIEeHHs] K TMPUPOJie KaK MCTOUHUKY >KU3HU Ha 3emJie,
OCHOBE ee CyII|eCTBOBAHHUS;

TIOBbIILIEHWe YPOBHsI 3KOJIOTMUECKOW KYJIbTYPbI: MPUOOpeTeHre OmMbiTa TJIaHUPOBaHUS
TIOCTYTNIKOB ¥ OLEHKM WX BO3MOXXHBIX TIOCTE[CTBUM /i1 OKPY’Karoljel Cpe/bl; OCO3HaHHe
rj06a1bHOrO XapakTepa »SKOJOTMYeCKWX TpobsieM U IMyTell UX pellleHUs; CIIOCOOHOCTb
NIPUMEHSITh 3HaHUS, TIO/ydaeMble MPU W3YYeHUM XUMUH, JJIs PelleHHs 3a7ad, CBSI3aHHBIX C
OKpY’Katolllel cpeJjoi; akTUBHOe HeTpUsiTHe [IeHCTBUM, IPUHOCSIINX BpeJ] OKpY Katolllel cpefe;
OCO3HaHMe CBOEW POJM KaK TPakKAaHMHA U TIOTpeOuTe st B YCIOBHUSX B3aMMOCBSI3U TTPUPOJHOM,
TeXHOJIOTUUeCKOW U COLMaNbHOUW CpeJ]; TOTOBHOCTh K yUaCTHIO B MPAKTUUYECKOM /lesTeIbHOCTH
5KO0JIOTMUeCKOW HarpaB/IeHHOCTH.

METaHPEAMETHLIE P€3y/JIbTATbl

MertarnpejMeTHbIe pe3y/bTaThl O0YUarOIIUXCsl, OCBOMBIIMX IMPOrpaMMy TI0 XHUMHH
OCHOBHOTO 0011]er0 06pa30BaHusi, BK/IHOUAIOT:

YCBOEHME  MEXJUCLMIUIMHAPDHBIX  (MEeXMNpeJMeTHbIX)  MOHSTHM,  OTpaXkaroL[ux
MaTepuaabHOe eJUHCTBO MHMpa U IpOoLiecC M03HaHus (BelecTBO, CBOMCTBO, SHEPIHs, sIB/IeHUeE,
Hay4yHbIM (DaKT, 3aKOHOMEDHOCTb, THIIOTe3a, 3aKOH, Teopus, HaO/IIoZieHne, HW3MepeHue,
YiCClieJ0OBaHNe, SKCIIeEPUMEHT U JIpyTHe);

OB/IafIeHHe  YHUBEPCAa/lbHBIMA  y4eOHbIMH  JlelcTBUsMH  (TI03HABaTe/bHBIMHU,
KOMMYHHUKATUBHBIMH, PEryJsTHUBHBIMH), B&KHBIMU [I/1s1 TIOBBILLIEHUS] 3(P(EKTUBHOCTU OCBOEHUS
coziep>xaHusi yueOHOro Tipeamera, (HOPMUDOBaHUWS KOMIIETEHIIMH, a TakKe TPOEKTHO-
WCCJIe/IOBaTe/TbCKOM ieTeTbHOCTH 00YUaroIUXCsl B Kypce XUMUU;

CIIOCOOHOCTH X MCII0J/Ib30BaTh B yueOHOM, T03HaBaTeTbHOM 1 COLMANIbHOMN MPAKTHKE.

ITo3naBaTe/ibHbIE YHUBE€pPCA/IbHbIE quGHBIe AEﬁCTBHH

Ba3oBbie oruueckue JeicTBHS:

yMEeHMsI HCII0/Ib30BaTh TPHUEMbI JIOTUUECKOTO MBIIIEHUS] TIPU OCBOEHWW 3HaHU:
PaCKpbIBaTh CMBICI XUMWUYECKUX TIOHATHH (BbIENSTb WX CYIIeCTBeHHble TPU3HAKH,
yCTaHAB/MBaTh B3aMMOCBS3b C JPYTMMU TIOHSITUSIMU); aHA/TM3UPOBaTh, CPaBHUBATh, 0000I11aTh,
BbIOMpAaTh OCHOBaHWS /ISl KAaCCUGHUKAIMM W CUCTEMATH3al[iid XUMUYECKUX BeIIeCTB |
XUMHUUECKUX peaklyii; yCTaHaBIWBAaTb TPUYMHHO-C/Ie/[CTBEHHBIE CBSI3W MeXIy OOBeKTaMHu
W3yueHHsl; CTPOWUTDb JIOTUYEeCKUe pacCyaeHus (MHAYKTHBHbIE, JeJyKTUBHBIE, 10 aHAJIOTHH);
Tripe/ijlaraTh KPUTEPUH W BBISB/SATH OOIIMe 3aKOHOMEPHOCTH U TIPOTHBODPEUHs B U3yuaeMbIX
nporieccax W SIBJIEHUSIX; TIPOBOJUTH BBIBO/BI W 3aK/IFOUEHUsI; YMEHHUsS] TIPUMEHSTh B TIPOLiecce
MO3HaHUS TOHATHS (TIpeAMeTHbIe W MeTarpeIMeTHbIe), CUMBOJIMUeCKHe (3HAKOBbIE) MO/eH,
UCTIO/Tb3yeMble B XMMUH, TIPe00Opa30BbIBATE MO/Ie/IbHBIE TIPE/[CTAB/IEHUS] — XUMHUUYEeCKUN 3HaK
(cuMBOJ 371eMeHTa), XUMHUUecKasi popmysia ¥ ypaBHeHHe XUMUUYECKOW pPeakiuu — TPU pellieHnH
yueOHbIX 3a/lay; C YYeTOM 3THUX MOJE/NbHBIX TIPeACTaB/IeHUi XapaKTepu30BaTh H3ydaeMble
XUMHUUYECKHe Bell[eCTBa U XUMUUeCKHe Peaki[iu.

Ba3oBble ncciejoBaTe/IbCKUE JeHCTBUA (METOABI HAyYHOT0 MO3HAHUSI BElIeCTB H
SIBJICHU):

yMeHHUs IPUMEHSITh METO/Ibl HAyYHOTO TI03HAHUS BeIeCTB U SBJIeHUH Ha SMIMPUUYECKOM
U TeopeTMUeCKOM YPOBHSIX B YyueOHON TI03HaBaTe/JIbHOM M TPOEKTHO-HCC/IeJ0BaTe/TbCKOM
JesITeTbHOCTH;



YMEHHUsI UCTI0J/Ib30BaTh TOCTaB/IeHHbIE BOMPOCHI B KaueCTBe WHCTPYMEHTa TMO3HAHUS U
CaMOCTOSITE/TBHO CTaBUTh BOTPOCHI; AHA/JM3UPOBATh (DAaKThl, BBLISIBJISATL W (HOPMYJIHMPOBAThH
npobsieMy, ompeensaTh Iieb W 3a[aui, COOTBETCTBYIOIIME PEIIeHUI0 TPOo06/eMbl; Mpe/Jiarath
OTUCATe/IbHYI0 WM OOBSCHUTENILHYIO THUIOTe3y U OCYIIEeCTB/SITH €e MPOBEPKY; YMEeHHUs
TIPOBOJUTH M3MepPeHHs1 He0OXO0JMMBIX TTapAMEeTPOB, BLIUKMC/IEHUS], MO/|e/TMPOBaHUe, HaOJIo1eH s
W IKCTIepUMEHTHI (peaslbHble U MBICJIEHHBIE), CAaMOCTOSITE/IbBHO TIPOTHO3UPOBATh Pe3YJ/IbTaThl,
(dopMynupoBaTh 0000IIEHNS ¥ BBIBOZBI MO pe3y/bTaTaM IPOBEIeHHOTO OIbITa, UCC/Ie[0BaHMUS,
COCTaBJISITh OTUET O MPOo/ie/IaHHOMN paboTe;

Pa6ota ¢ uadopmanueii:

YMEHHsI OPUEHTHUPOBATLCS B Pa3/IMYHBIX UCTOYHUKAX MH(GOPMALUK (Hay4HO-TIONYy/IsipHast
JIMTepaTypa XUMHUYECKOTO COZIeP)KaHWs, CIpaBOYHble TMOCOOUWs, pecypchbl VIHTepHeTa);
aHa/M3UpOBaTh ~ WH(OpMAIMI0O W  KPUTHUYECKM  OLIEHWBATh €e  JOCTOBEPHOCTb U
HEMpOTUBOPEUUBOCTb, OTOMPATh U UHTEPIPETUPOBATh WH(OPMALHIO, 3HAUUMYIO [/l PeIleHus
yueOHOHM 3a/jauu; yMeHUs TPUMEHSTh pa3/WYHbie MeTOJbl W (OPMYJIMPOBAThH 3arpoChl MPH
TIOMCKe U 0TOOpe MH(opMaLuK, HeoOXOJUMOM /IS BBITIOJTHEHHsT yueOHBIX 3a/lau; UCIO/Ib30BaTh
WH()OPMALIMOHHO KOMMYHHMKATHUBHbIE TEXHOJIOTMM W pa3/IMuHble TOWUCKOBbIE CHCTEMBI;
CaMOCTOSITE/TBHO BBIOMpATh ONTHMaibHYH (OpMy Tpe/cTaBieHuss WH(opMaimy (CXeMbl,
rpaduKu, [uarpammebl, TabUIbl, PUCYHKH U IpyTHe (OPMbI); YMEHHUsI UCIO/Ib30BaTh HAYUYHBINA
A3bIK B KQUeCTBe CPe/ICTBa PabOThI C XUMHUECKOW MH(OpMaLeli; TPUMEHSIT MeXXIIPeJMeTHbIe
(bu3mueckue 1 MaTeMaTHUeCKUe) 3HAKU U CUMBOJIBI, (hOpMYJIbl, abOpeBHUaTypbl, HOMEHK/IATYpY,
WCTI0/Tb30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHEe CPe/ICTBA HArJIsSHOCTH.

KoMMyHHKaTHBHbBIE yHUBepCa/IbHbIe yYeOHbIe /[efiCTBHA:

1) ymeHusi ob11jeHUs (MMCbMEHHOW M YCTHOM KOMMYHUKAL|N):

MpeJCTaB/sATh MOMy4YeHHble pe3y/bTaThl M03HABATEIbHOMN [1eATeIbHOCTU B YCTHBIX U
MMUCbMEHHBIX TeKCTax; MyOJMUHO BBICTYNaTh C Tpe3eHTaleil pe3y/bTaTOB BbITIOHEHUS
XUMUYECKOTO KCIepUMeHTa (UCC/ieloBaTe/TbCKOW 1ab0paTOpHOM WM TIPAaKTHUeCKOW paboThI,
yueOHOro MpoeKTa); B Xoje Auasnora u (W) JUCKYCCUM 3ajlaBaTh BOTIPOCHI IO 06CY»KaeMOit
TeMe U BbICKa3blBaTb HUjeH, (POpPMy/IMpOBaTb CBOM MpeJI0XKeHHs OTHOCHUTE/IbHO BbIMIOHEHUS
TIpe/IJIO’KeHHOM 3a/lauM.

2) yMeHusi yueOHOTO COTpYAHUYeCTBA (TPyNIOBasi KOMMYHHKALWs):

yuacTBOBaTh B I'PYNMOBBIX (hopMax pabOThI: TJIaHUPOBAaTh OpraHU3alii0 COBMECTHOM
paboThl, OTpeZiensITh CBOIO POJib, PaclpefesisiTh 3a/auld MEeXKy UieHaMH TPYIIIbI; BBIOTHSAThH
CBOIO YacCTh pabOThI, KOOPJUHUPOBATh CBOM IEUCTBUS C [IeHCTBUSMH JIPYTUX UIeHOB KOMaH/BbI,
OTpeZie/IsiTh KPUTEPHH TI0 OL|eHKe KauecTBa BBINIOJHEHHOM paboThl; peliaTb BO3HUKAIOIIME
npobsieMbl Ha OCHOBe ydyeTa OOIIMX WHTEPeCOB W COTJIAaCOBAaHMsI TO3WIMM, y4aCTBOBaTh B
obcy>kaeHnn, 0OMeHe MHEHHSIMH, «MO3TOBOM IITypMe» U IPYTUX (hopMax B3auMO/eHCTBHS.

Pery/iiTUBHBbIE YHUBEPCA/IbHbIE yueOHbIe [[eiCTBUS

OB/lajileHlie YHUBEPCATbHBIMUA yUueOHBIMU PEryJSTUBHBIMU /I€MCTBUSIMUA BKJTFOUAET
pa3BUTHe CaMOOPTaHM3ali, CAMOKOHTPOJISI, CAMOKOPPEKLIUH, B TOM YHCIIE:

yMeHHsI pelllaTh y4yeOHble W MCC/IeAOBaTebCKUe 3a/jaud: CaMOCTOSITEJIbHO BBIOMPATh
crocob pernreHust yuyeOHOM 3aziauM (CpaBHMBATh HECKOJILKO BapHUAHTOB peIlleHHs, BbIOMpATh
Haubosiee TOAXOASIIMIA C YyYeTOM CaMOCTOSITE/IbHO BbI/I€IEHHBIX KPUTEPHEB), TIAHWPOBAThb
CBOKO paboTy Mpu pellieHUH yueOHOM WM MCC/Ie/[0BaTebCKOM 3a/laud; Ha OCHOBe MOJTyYeHHBIX
pe3ysibTaToB (hopMyMpoBaTh 000OIIEHHS UM BBIBO/BI, TIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE
TIPOLIECCOB; aHA/M3UPOBATh pPe3y/bTaThl: COOTHOCHUTb CBOM [EWCTBUS C TUIAHUPYEMbIMU
pe3ysibTaTaMH, OCYIIECTB/SITb ~ CAMOKOHTDOJIb  JIeTEJIbHOCTH; KOPPEKTHPOBaTh  CBOIO
ZieaTeIbHOCTh Ha OCHOBE CaMOaHa/IM3a U CaMOOL|EHKH.



IIpegMeTHBIe pe3y/1bTaThI

[MpeameTHble pe3ysbTaThl OCBOEHHS TPOTPaMMbl TI0 XUMWUKA OCHOBHOTO 0OIIiero
obpa3oBaHus Ha yray0/JieHHOM ypOBHe UMelOT 00Iree coziep>KaTesibHOe SiIPO C TIPeAMeTHBIMU
pe3ynbraTaMu 0a30BOTO YPOBHS, COT/IACOBaHbI MeXAy CO0O0MH, UTO TMO3BOJISIET peai30BbIBaTh
yray0/ieHHOe H3yueHHWe KakK B paMKaX OT/le/IbHbIX K/IaCCOB, TaK W B paMKaxX peanr3aluu
WH/IMBU/YalbHBIX 00pa3oBaTe/lbHbIX TpPaeKTOpUM, B TOM UHC/Ie HUCIIOJb3ysl CeTeBOe
B3auMO/leliCcTBHe opraHu3anuy. 10 3aBepiiieHnH peann3aljiy IPOrpaMMbl YTTyO/IeHHOTO YPOBHS
oOyuaroliyecsi CMOTYT JieTajlbHee OCBOMTb MaTepuaJl, OB/Ia/leTh paclliMpeHHbIM KPYTOM TOHSTUMA
Y METOZIOB, pellaTh 3a/jauu 6ojiee BBICOKOTO YPOBHS CJIOXKHOCTH.

[MpeameTHble pe3y/bTaThl BK/IHOUAIOT: OCBOeHHWe OOyUarolIMMHCS Hay4yHbIX 3HAHUH,
yMeHUH U croco0oB /IeHCTBUM, crieriuuueckux i peMeTHON 00/1IacTh «XUMHsI»; OCHOBBI
HAYYHOT'O MBIILJIEHUs; BU/IbI JieATeIbHOCTH TI0 TI0JTyYeHUI0 HOBOT'O 3HaHUs, er0 MHTeprpeTaLyy,
npeoOpa30BaHUI0 U MPUMEHEHHWIO B Pa3/IMUHBIX yueOHBIX UM peasbHbIX >KU3HEHHBIX YCIOBUSX;
o6ecrieurBarOT BO3MOKHOCTh YCTIEeLTHOro 00yueHuUst Ha C/ie[[yolljeM YPOBHe 00pa30BaHusl.

K xoHuy obyueHusi 8 8 Kaacce y obyuaroijerocss 0yayT chopMUpOBaHbI Crefyrolue
TIpeZIMeTHbIE Pe3y/bTaThl U3yUeHUst XUMUHU Ha yr1y0/IeHHbIM YPOBHeE:

PacKpbIBaTb CMBIC/I OCHOBHBIX XMMWYECKUX IOHSATHM: aTOM, MOJeKyJa, XUMUYeCKUN
3/IeMeHT, MeTajul, HeMeTasl/l, a/yIoTPONUs, IMPOCTOe BeLeCTBO, CI0XKHOe BeLecTBO, CMeCh
(ogHOpOJHAs M HEOJHOPO/HAs), BaJIeHTHOCTb, OTHOCUTE/IbHAs! aTOMHAsl U MOJIeKyJIIpHas Macca,
KOJIMUeCTBO BeLeCTBa, MOJIb, MOJSIpHasi Macca, MaccoBas [0/si XMMHUYEeCKOro 3jIeMeHTa B
CoeIMHEeHUH, MOJISIPHBINA 00BEM, OTHOCUTe/bHAs TVIOTHOCTh Ta30B, OKCH/I, KUC/IOTa, OCHOBaHME,
COJIb, aM()OTEPHBIN OKCHJ, aM(OTEpHbI TUAPOKCUZ, XUMUUecKas peakiusi, KiacCcu(rKalys
peakifii: peakIuy COeJHEHMs, PeaKLy Pa3/IoyKeHHs], peakl[iM 3aMelleHus], peaki oOMeHa,
9K30- M 3H/I0TEPMHYECKUe peakLUH; TeryioBod 3(@eKT peakiuu; siipO aToMa, 3/1eKTPOHHBIM
C/IOW aTtoMa, aTOMHasi opbuTanb, pauyC aToMa, XMMUYecKasi CBsi3b, TOJISIpHAst M HeIoJisipHast
KOBajieHTHasi CBsi3b, MOHHAs CB$SI3b, WMOH, KaTMOH, aHWOH, pacTBOpP, MaccoBasi J0/s BellecTBa
(MpoLieHTHasl KOHLIeHTpaLusi) B pacTBOpe, MOJIIpHasi KOHLIEHTpal[usl BellecTBa B PacTBOPE;
3/1eKTPOOTPULIATE/IbHOCTD, CTENeHb OKUC/IeHUSl, OKUCIUTE/NIN U BOCCTAHOBUTEM, OKUC/IEHUE U
BOCCTAHOBJIEHHE, OKHMC/TUTE/IbHO-BOCCTAaHOBUTE IbHBIE PeaKIy, MeTO/, 3/IeKTPOHHOT0 OanaHca;

WTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKUX TMOHSITUM W TPUMEHSITb 3TH
TIOHATHS NPU OITMCAHWU BellleCTB M UX NpeBpallleHNH;

WCTO0/Ib30BaTh XUMHMUECKYI0 CHMBOJIMKY /JI1 COCTaB/leHHs1 (OpPMy/J BelLlecTB U
YPaBHEHUH XUMUYECKHX peaklui;

oripejieiATh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OWHApHBIX COeJAUHEHUsX, CTeleHb
OKHWCJIEHWSI 3/IeMEeHTOB B OMHAPHBIX COeAVHEHHSIX, TIPUHA/JIE)KHOCTh BEIIeCTB K OTpe/ie/IeHHOMY
K/IacCy coeAuHeHUN Mo ¢opMy/aMm, BUbl XUMHUYECKOW CBsi3U (KOBa/JieHTHOM W WOHHOW) B
HeOpraHW4YeCKrx COeIMHeHNUsIX;

pacKpbiBaTh CMBIC/I 3aKOHOB COXPaHEHHsI MacChl BeLecTB, TMOCTOSIHCTBA COCTaBa,
[Tepnoguueckoro 3akoHa /I. 1. MeHziesleeBa, aTOMHO-MOJIEKYJIIPHOW TeOPUH, 3aKOHa ABOraZjpo
U ero C/leJCTBUM, TMpeJCTaBleHUH O HayuyHbIX MeToJax T[IO3HaHWs, B TOM UHC/e
SKCIIEPUMEHTAalbHbIX M TeOpeTMUeCKUX MeToJax MCC/Ie[0BaHus BelleCTB M U3yYeHUs
XMMHUUECKUX peakLui;

JIeMOHCTPUPOBaTb IOHUMaHWe T[epUOJUYeCKOM 3aBUCHMOCTA CBOWCTB XUMHUYECKUX
3/IEMEHTOB OT MX I10J/10’KeHHs1 B [Teproauueckoli cucteme:

ONMUCHIBATE W XapakTepy3oBaTh TabmuuHyro ¢opmy Ileproguueckoil CHCTEMBI
XUMUAYECKUX 3JIEMEHTOB: pa3/dyaTh MOHSATHS «TJlaBHas moArpynmna (A-rpymma)» U «1obouHast
noarpytma (b-rpyrma)», «masibie TIepruo/ibi» U «00JIbIINE TIEPUOBI»;

COOTHOCUTh 0003HaueHUsi, KOTOpble uUMerTcs B Tabsuie «[lepuognyeckasi cucrema
XMMHUYecKux 3semeHTOB [I. W. MeHzeneeBa», C YMCIOBBIMHA XapaKTepUCTUKAMU CTPOEHHUS



aTOMOB XHMHWUECKHX 371eMeHTOB (cocTaB u 3apsif sApa, oOmiee YHC/IO 371€KTPOHOB
Y pacripefie/ieHre UX 110 3JIEKTPOHHBIM CJI0sIM);

OOBSICHATH CBS3b IOJIOXKEHUS 37ieMeHTa B [lepropnyeckoil cucTeMe C pacripefieieHeM
3JIeKTPOHOB 110 SHEpPreTUUeCKUM YPOBHSIM, MOAYPOBHIM U OpOUTa/siM aTOMOB TepPBbIX UeThIpex
TIepHOJIOB;

K/IacCU(UIMPOBAaTh XUMHUYeCKUe 37eMeHThl, HeopraHhyecKue BelllecTBa, XUMHUUecKue
peakiuu (10 YMC/IY U COCTaBy yUaCTBYIOIIMX B PeaklUU BelleCTB, 10 TeryioBoMy 3PdeKTy);

XapaKTepr30BaTh (OMMUCHIBaThb) (QU3NUECKWe W XUMUUYeCKHe CBOWCTBA TPOCTHIX MU
CJIOXKHBIX BeIeCTB: KWC/IOPOJa, BOZOPOZA, BOABI, 0OIIMe XMMHYeCKHe CBOWCTBA OKCH/IOB,
KWC/IOT, OCHOBAHUM U COJiel, TeHeTUUeCKYyl0 CBsi3b MeX/Ay HUMM, TMOATBEpKJas NprUMepaMu
MOJIeKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIMX XUMUUYECKUX PeaKL|if;

OTMCBIBAaTh POJIb KUCIOPOZA, BOJOPOJA W BOZBI B TIPUPOJAHBIX TpoLieccaxX, B KUBbBIX
OpraHvM3Max, WX T[IpUMeHeHHe B Ppa3/IMYHbIX OTPaC/siX TPOMBIIUIEHHOCTH, BO3MOXKHOE
WCTIO/TIb30BaHNe B COBPeMEeHHbIX TeXHOJIOTUSIX;

OOBSCHATL W TIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX COCTaBa M
CTPOEeHWUsI, BO3MOKHOCTH MPOTeKaHUsi XUMUUECKUX TIpeBpallieHui B pa3/IMUHbIX YC/IOBUSIX;

BBIUHC/ISITE OTHOCUTE/ILHYIO MOJIEKYJISIPHYIO M MOJISIDHYFO MaccChl BeIeCTB, MOJISIPHYIO
Maccy CMecH, MOJIbHYHO [JO/H0 XUMUYEecKoro 3jeMeHTa B COeJWHeHWM, MaCCOBYIO [OJIHO
XUMHUYECKOT0 371eMeHTa 110 (opMysie CoeJMHeHNsI, HaXOJUTb TIPOCTeHIyi0 hopMyIy BellecTBa
10 MacCOBbIM WM MOJIbHBIM JIOISIM 3JIeMEHTOB, MaCCOBYHO [IOJ/I0 BellleCTBa B PacTBOpe,
MOJISIDHYIO KOHIIEHTPAal[Mi0 BeIeCcTBa B PacTBOpPe, IPOBOJWTH PpacueTbl [0 ypaBHEHUSM
XUMUYEeCKON peakiuy;

MIPUMEHSITh OCHOBHBIE OTepaliy MbIC/IUTeTbHOW [esaTeJlbHOCTU — aHalvi3 W CHHTE3,
cpaBHeHMe, 00001IeHre, cuUcTeMaTU3alMio, KaacCU(UKalLWio, BbIsB/eHUe TPUUHMHHO-
CJ/Ie/ICTBEHHBIX CBSI3eH — JIJIs1 U3yUeHHs CBOMCTB BeIL|eCTB M XUMHUECKUX PeaKlni, eCTeCTBeHHO-
HayyHble MeTO/bl TIO3HaHUsi — Hab/o/eHue, W3MepeHWe, MOjle/IMpOBaHue, SKCIIePUMEHT
(peasibHBIN ¥ MBICJIEHHBIN) — ZI/I1 OCBOEHUsT yueOHOTO CO/IepyKaHMS;

pacKpbIBaTh CYILHOCTh TIPOLIECCOB OKHUCJeHWs U BOCCTAHOBJIEHUS, COCTaBJISATh
ypPaBHeHUs] TIPOCTBIX OKHC/IUTETbHO-BOCCTAHOBUTE/IBHBIX DPeakiuii (MeTOoJOM 3/1eKTPOHHOTO
OasaHca);

yCTaHaB/IMBaTh CBSI3M MEXIY peanbHO HaO/M0/jaeMbIMHA XMMHUECKUMH SIBJIEHUSMH |
TrporieccamMu, MPOUCXOASILIUMU B MakKpO- U MUKDOMHpe, OOBSICHSATH MPUUKMHBI MHOTr000Opasust
BeIL[eCTB, COOTHOCUTh XUMUYECKHe 3HaHUsI CO 3HAHWUSIMH JPYTUX YUeOHBIX IpeMeTOB;

cobmoyiaTh TipaBWia 0Oe3omacHoi paboTel B jabopaTopud TIPM  MCIOJIb30BaHUM
XVUMHUUYeCKOW ToCy/bl U 00Opy/0BaHHs, a Takke TpaBWia oOpamieHus C Bel[eCTBaMU B
COOTBETCTBUM C UHCTPYKLUSIMU BBITIOJTHEHHs TaDOpaTOPHBIX OMBITOB U MPAKTUYECKUX paboT 1o
TIOTyYeHUI0 ¥ COOMpaHMI0 ra3000pa3HbIX BelecTB (BOJOPOZAA U KHCI0PO/a), PUrOTOBIEHHIO
pacTBOpOB C OIpe/ie/ieHHOM MacCOBOM Jlofied  pacTBOPEHHOTO BeIecTBa, pelleHUI0
SKCIIepPUMeHTa/TbHBIX 3a/1a4 110 TeMe « OCHOBHBIE K/1aCChl HeOPraHWYeCKHX COeIMHEeHU»;

JIeMOHCTPUPOBATh B/aZileHWe OCHOBaMM XWMUYECKOW TIDPaMOTHOCTH, BKJIFOUarOILei
ymeHusi 6e30rmacHOro oOparieHust C BeljeCTBaMH, MCII0/b3YeMbIMHU B TIOBCEIHEBHOM >KU3HH, a
TaK)ke 3HaHUe MPaBUJI TIOBeZIeHHs B Lie/isix cOepekeHUs 3/[0pPOBbsI M OKpY’Katolllel cpefibl.

K xoHiy oOyueHusi 8 9 Kaacce y obyuaroijerocss 0yayT chopMUpPOBaHbI Crefyrolue
TIpeZIMeTHbIE Pe3y/IbTaThl U3yUeHUst XUMUHU Ha yTTy0/IeHHbIM YPOBHeE:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKUX TOHSTUWA: XUMHAYECKHH 3/IEMeHT, aToM,
MOJIeKyJla, UOH, KaTUOH, aHUOH, 3JIeKTPOOTPULIATE/IbHOCTh, CTEleHb OKUC/IEHUs], XUMHUUeCKast
peakiysi, TeryioBou 3pdeKT peakiuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOp;

3JIEKTPOJIUTBI, HE3JIEKTPOJIUTHI, 37€KTPOJIUTUYECKasl AMCCOLUALIUS, PeaKLMd WOHHOTO
oOMeHa, THUApO/IW3 cojied, oOpaThMble W HeoOpaTWMble peakIMM, OKHUCTUTETHHO-
BOCCTAHOBUTEJIbHBIE PEaKI[UH, OKUC/IUTe/b, BOCCTAaHOBUTE/b, OKHC/IEHWE U BOCCTAHOBJIEHUE,



3/IEKTPOJIN3, a/I/IOTPOMKsl, aMQOTepHOCTb, XUMHUUecKass CBsi3b (KOBaJieHTHasi, HWOHHasl,
MeTa/ulnyecKast), MeXXMOJIeKy/sipHble B3auMOJeMcTBUsI (BOZOPOAHAas CBsi3b, CUJIbl BaH-zep-
Baanbca), KOMITIEKCHBIE COeITUHEHUsI, KDUCTA/UTHUeCKHe PeIleTKH (MTPUMHUTHBHAs KyOuueckasi,
00BbEMHO-1|eHTPUPOBaHHAsl KyOWueckKasi, TpaHeL|eHTPUPOBaHHasi KyOuueckasi, reKcaroHajbHast
TJIOTHOYTIaKOBaHHasi), KOPPO3Usi MeTas/IOB, CI/IaBbl; CKOPOCTh XMUMUUYECKOM peaklvd, KaTaaus,
XUMUYeCKoe paBHOBeCHe, 3/IeMeHTbl XMMHWYeCKOW TepMOJWHAMMKM KaK OJHOW U3
TeopeThuecKux oCcHOB xumuy; IT1K;

WIJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMUECKUX TIOHATHN W TIPUMEHSTb 3TH
TIOHSITUSI TIPU OTTMCaHUM BelLeCTB U UX TpeBpallieHUit;

WCIIO/b30BaTh XMMHUUECKYH0 CUMBOJIMKY JJii COCTaBieHUsi (OpMy/a BelecTB MU
YPaBHEHUH XUMUYECKHX peakLui;

oTipe/ieNiATh BaJIeHTHOCTb U CTelleHb OKUC/IeHUS] XUMUUeCKHX 3JIEMeHTOB B COeJUHEeHUSIX
Pa3/IMYHOTO COCTaBa, MPUHAAJIEXKHOCTh BeIeCTB K OIpe/e/leHHOMY K/IacCy COeAUHEeHWH TI0
dbopmynaM, BUABI XMMWUUYECKOW  CBsI3M  (KOBa/leHTHOM, HWOHHOW,  MeTa/JInuecKoi)
B HEOPTaHUUECKUX COeIMHeHUsIX, 3apsiji MOHa IO XUMHUUeCKod QopmyJsie, xapakTep Cpejbl B
BOJHBIX pacTBOpPax HeOPraHWYeCKUX COeJWHEHWM, TUM KPUCTA/UIMUeCKOM  pelleTKH
KOHKDETHOT'O Bell|eCTBa;

packpeiBaTh cMbIC [lepuoguueckoro 3akona [. 1. MeHzeneeBa v JeMOHCTPUPOBAThL €r0
MOHUMaHHe:

ONKMChIBaTH W XapakTepu3oBaTb TabmuuHyro ¢opmy [lepuoanyeckodt CUCTEMBI
XUMUYECKUX 3/IeMEHTOB: Pa3/nyaTh MOHATHS «A-Tpyrima» U «b-Tpyrimna», «Masible TIepyuob» 1
«DorbliIre 1epuo/ibi»;

OOBSICHATL CBSI3b TIOJIOXKEHUsI 37ieMeHTa B [leprosnueckoi cUCTeMe C pacripefie/ieHrneM
3/IeKTPOHOB T10 SHEpPreTUUeCKUM YPOBHSIM, MOAYPOBHIM U OpOUTa/siM aTOMOB TepPBbIX UeThIpex
TIepUo/iOB;

BbIJIe/IATh 0011jie 3aKOHOMEePHOCTH B M3MeHeHUU CBOWCTB 3/IEMEHTOB U UX COeJUHeHUM
(KMC/IOTHO-OCHOBHBIX Y OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX CBOMCTB OKCU/IOB U THPOKCH/OB)
B TIpe/iesiaX MaJibIX MepUOZ0B U I'JIaBHBIX MOATPYIII C YUYETOM CTPOEHUsI UX aTOMOB;

PaCKpbIBaTh CMBIC/I TEOPUU 3IEKTPOJIMTUUYECKOW [AuCCOolMalvY, 3akoHa ['ecca u ero
CJIe[ICTBUM, 3aKOHA [IeHCTBYIOIIUX MacC, 3aKOHOMEPHOCTel M3MeHeHHUs] CKOPOCTH XMMHUeCKOM
peakiuy, Harpap/ieHUs CMeIleHUs] XUMUUeCKOTO pPaBHOBECHUS] B 3aBUCHMOCTU OT Pa3/IMUHbIX
(akTOpOB;

K/1accuuLMpoBaTh XUMUUECKWe 3JIeMeHThbl, HeopraHuuecKue BellleCcTBa, XUMUUYEeCKHe
peakuyu (10 YUCIYy U COCTaBYy Y4YaCTBYIOIIMX B pPeakKLMU BeleCTB, 10 TeruioBoMy 3¢ ¢eKTy, 1o
arperaTHOMY COCTOSIHMIO peareHTOB, M0 W3MEHeHUIO CTereHell OKUC/IeHHS XUMUUYeCKHUX
3JIeMEeHTOB, 110 06PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa);

XapaKTepru30BaTh (OMUCHIBaTh) OOIIMe XWMHUECKHEe CBONCTBA BEIECTB Ppa3/TMUHBIX
K/IaCCOB HEOpraHWYeCKUX COeIMHeHUH, TIOATBepK/jasi 3TO OMKUCaHue NMpUMepaMy MOJIEKY/ISIPHBIX
Yl MIOHHBIX YpaBHEHUI COOTBETCTBYIOLMX XUMHUUYECKUX Peakiiuii;

COCTaBJISITb YPaBHEHUS: 3/IEKTPOIUTAYECKOW AUCCOLMALMU KUCJIOT, 1e/iouell U coJjel;
TIOJTHBIE W COKpAIlleHHbIe YPaBHEHWs peakiuii MOHHOTO OOMeHa; peaKlWH, TOJTBepKAAroIX
CyILleCTBOBaHHE TeHeTUUYeCKOW CBSI3U MeK/y Bell[eCTBaMU Pa3/IMUHBIX K/1aCCOB;

PaCKpbIBaTh CYL[HOCTb MPOLIECCOB TU/IPO/IM3a COJiel TTOCPeCTBOM COCTaB/IeHUSI KPaTKHUX
VOHHBIX U MOJIEKY/ISIDHBIX YpaBHEHWH peakLii, CyL[HOCTh OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakivii oCPeZICTBOM COCTaBJIeHUsI 3JIEKTPOHHOTO OaslaHca 3TUX peaklvi;

Tipe/icKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX pacTBOpax CoJiel;

XapaKTepu30BaTh (OMUChIBaTh) (hH3UuecKre U XUMUUYeCKre CBOMCTBA MPOCTHIX BeleCTB
(kucmopoj, 030H, rpaduT, anMa3, KpeMHHM, 60p, a3oT, docdop, cepa, XJOp, HATPUH, KaJHi,
MarHu#, KaJblWii, aJFOMAHUM, KeJe30, Me/lb, IIMHK, cepeOpo) U 00pa30BaHHBIX UMH CJIOXKHBIX
BellleCTB, B TOM UYHCJ/Ie UX BOJHBIX PaCTBOPOB (aMMHakK, XJIOPOBOZIOPOJ, CEPOBOZOPO/, OKCHJbI
yraepoza (II, IV), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepsi (IV, VI),
CepHHCTasi, CepHas, a30THasi, (QocdopHasi, yroybHas, KpeMHHUeBas KHUCIOTbl, OKCHUABI U



ruipokcuibl MeTanioB IA—IIA-rpynn, amtomunus, meau (I1), nuska, xxenesa (11 u I1D));

TIOSICHSITH COCTaB, OTZe/bHbIEe CIIOCOObI TO/yueHUs] U CBOWMCTBA CJIOXKHBIX BeIeCTB
(krcnopocopepskale KUCAOTBI XJIOpa, a30THCTasi, OOpHasi, YKCyCHasi KUCIOTHI M WX COJIH,
rasiorenuzibl Kpemuust (IV) u ¢pocdopa (111 u V), okeng u rugpokcuy xpoma (III), mepmanranat
Kasus;

OTMCBIBAaTh POJIb BaXKHEWIIIMX W3yuaeMbIX BeIleCTB B MPUPOJHBIX TMpPOLieccax, BIUsSHUE
Ha >KMBble OpPraHM3Mbl, TIPUMEHeHre B Pa3/IMUHbIX OTPac/siX 3KOHOMMKH, UCII0/Ib30BaHUe /s
CO3/]JaHUsI COBPeMeHHBbIX MaTepUasioB U TeXHOJIOTUM;

MPOBOJIUTh peakluM, MOJTBep)KAarolje KaueCTBeHHBbI COCTaB pa3/MYHbIX BeIeCTB,
pacrio3HaBaTh OMBITHBIM IMyTeM COZIep>Kalliiecsi B BOJHBIX PAaCTBOpaxX MOHbIL: XJI0pUJ-, OpoMu-,
vogua-, cynbdar-, docdar-, KapboHaT-, CUIMKAT-, Cynb(UT-, Cynbua-, HUTpPAaT- U HUTPUT-
VIOHBI, TU/JPOKCH/I-MOHBI, KaTUOHbI aMMOHHSI, MarHus, KasbLUs, allOMUHUS, kene3a (2+) u
xesnesa (3+), meau (2+), LIUHKa;

OOBSICHATL W TIPOTHO3UMPOBaTh CBOWCTBA Ba)KHEMILIMX M3ydyaeMbIX BeIeCTB B
3aBHCUMOCTH OT UX COCTaBa U CTPOEHUs], IPUMeHeHre BelleCTB B 3aBUCUMOCTH OT UX CBOWCTB,
BO3MOJKHOCTh TIPOTeKaHWsT XMUMWYeCKUX TMpeBpallleHHii B pa3/IMYHbIX YCIOBUSIX Ha OCHOBe
PacCMOTPEHHBIX 3/IeMEHTOB XMMHUYeCKON KUHeTUKH U TePMO/IMHAMUKH;

BBIUMC/ISITE OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO W MOJISIPHYHO MacChl Bel|eCTB, MacCOBYHO
JI0/TF0 XMMHUUEeCKOT0 371eMeHTa 1o (hopMyJie coeIMHEHHs], MaCCOBYHO JJ0JIO BellleCTBa B pacTBOPE,
MOJIBHYIO [IOJIF0 XUMUUECKOT0 37ileMeHTa B COe/JUHeHUH, MOJISIPHYIO KOHLIEHTDPAL[MIO BelllecTBa B
pacTBope, HaxOAWTb MPOCTelIyt0 (OpMy/y BelllecTBa 10 MAacCOBbIM W/IA MOJIbHBIM J10JIIM
3JIeMeHTOB, TIPOBO/JIUThb PacyeThl M0 ypaBHEHUSIM XMMUUECKHUX PeaklWi C yueToM HeJoCTaTKa
OJHOTO W3 peareHTOB, NPaKTUYeCKOrO BbIXO/A MPOAYKTa, 3HAaueHWs TeIyioBoro 3s¢dexra
peaki1u, onpeJensaTh COCTaB CMecel;

cobmoaTh TpaBWwia Oe3omacHoW paboTel B jabopaTopuy TIPM  MCIIO/Ib30BaHUM
XUMUAYEeCKOW TMocyZbl U O00OpyZioBaHUs, a Takke TipaBW/a oOpallleHHsi C BellleCTBaMU B
COOTBETCTBUM C MHCTPYKLMSIMU BBITIOJTHEHHS JTaDOPATOPHBIX OTBITOB M MPAKTUYECKUX PaboT 10
TIOJTyYeHHI0 ¥ coOMpaHKio Ta3000pa3HbIX BelleCcTB (aMMMaKa M YIJIeKHC/IOro Ta3a) U pelleHHo
5KCIepUMeHTa/IbHBIX 3a/lay 10 TeMaM Kypca, Mpe/iCTaB/IsATh pe3y/ibTaThl SKCIIepUMeHTa B (popMe
BBIBO/IOB, /10Ka3aTe/IbCTB, rpaMKOB, Tab/HL] U BBISB/STh SMIIUPHUUECKHe 3aKOHOMEePHOCTH;

MPUMEHSTh OCHOBHbIE OIepalyy MBICIUTENbHON JleATeNbHOCTH (aHa/lu3 W CHHTe3,
cpaBHeHMe, 000011eHNe, CHCTeMaTH3al|io, BbIsIB/IeHUe TPUUMHHO-C/Ie[ICTBEHHBIX CBsi3eid) Mpu
V3yueHUM CBOMCTB BeleCTB W XWMHUYECKHUX peakluil, B/a/leTb eCcTeCTBeHHO-HayUHbIMU
MeToZlaMH T03HaHUsi (Habmo/jeHre, M3MepeHre, MOJeNpOBaHKe, SKCIIepUMeHT (peasibHbId U
MBbIC/IEHHBIN);

NpUMeHsTh TpaBWia 6e3omacHOro obOpallleHusi C BelecTBaMH, MCII0/Ib3yeMbIMU B
TIOBCE/THEBHOM JKW3HM, TPAaBW/IA TIOBeJeHUs] B LiesisiX cOepe)keHHst 3/10pOBbsI M OKPY’Karolen
TIPUPOZHOM Cpefbl, TIOHMMaTh Bpej (OMAaCHOCTb) BO3ZEWCTBUSI Ha JKUBBbIE OpPraHU3MbI
OTpefie/IeHHBIX BeIIleCTB, MMOSICHATH Ha IpUMepax Crioco0bl yMeHbIIeHHs U TIPeIOTBPAI[eH s UX
Bpe/JHOT'0 BO3/IelCTBUs, 3HaUeHHe KUPOB, Oe/KOB, YI/IeBO/I0B [ijisi OpraHKM3Ma uesloBeKa;

WCMO/b30BaTh  TOJlyYyeHHble  Tpe/cTaBieHusi O  cdepax  mnpodeccoHaTbHON
JlesiTeTbHOCTH, CBSI3aHHBIX C HAyKOM M COBpeMEeHHbIMU TeXHOJOTUsMH, KaK OCHOBY [IJist
npoeCCOHAbHOM OpPWEHTALUM W [jIi OCO3HAaHHOTO BbIOOpPAa XWMHM KakK TMPO(UILHOTO
ripe/iMeTa TPy MPO/J0/DKeHNH 00yueHust Ha YpPOBHe cpefiHero o01iero obpa3oBaHus;

yuacTBOBaTb BO BHEYPOUHOI MPOEKTHO-HUCC/Ie0BaTe/IbCKOU [1esITe/IbHOCTH XUMUYEeCKOH
M XUMMKO-IKOJIOTMUECKOW HarpaB/IeHHOCTH, TIpUOOpeCcTH OMbIT TpOBefieHHsl  yueOHBbIX
WCC/Ie/IOBaHUI B YC/IOBUSIX 00pa30BaTe/bHBIX OpPraHU3al[|i, a TakkKe OpraHu3aiuil (I]eHTpOB)
JIOTIOJTHUTETbHOTO 00pa3oBaHus JieTel.



TemaTHueckoe NJIaHUPOBaHUe

Knacc Pa3pen/Tema Ko/muecTBo yacoB
Pazpnen 1. ITepoHavabHbIe XMMUYECKHe MOHATHS 37
Pazpen 2.Ilepuopuueckuii 3akoH U Ilepuoauueckass CcUCTeMa 14
XuMHueckux 31eMeHTOB /1. V1. MenzeneeBa. CTpoeHue aTOMOB.
8 Kacc Pazpen 3.Xumunueckas cBsizb. OKMC/IUTE/IBHO-BOCCTaHOBUTE/TbHBIE 16
peaxkLuu
Pazpen 4.BaxkHelive nipe/icTaBUTeNM HEOPraHUUECKHX BeILeCTB 22
Pazpen 5.0cHOBHbIE K/aCChl HEOPraHWYeCKUX CoeIMHeHUH 13
Bcero 102
Pazgen 1. BellecTBO ¥ xXuMUyecKas peakiusi 31
Pazgen 2. HemeTasbl U UX COeIMHEHUST 31
Pazgen 3. MeTaribl U UX COeiUHEHUS 15
9 Knacc Pa3nen 4. Xvumus 1 oKpykarolas cpesia 4
IToBTOpeHue 1 060611[eHKe 3HAHUIM OCHOBHBIX pa3zie/ioB KypCcoB 8—
9 KnaccoB 4
Bcero 85

yq66H0-METO,Z[I/I‘-IeCKOE obecrneuenue 06pa30BaTEJ'le0I‘0 nmponecca

Oo0sa3are/ibHBIE yUeOHbIe MaTepHaJIbI /I YUeHHKA
1. Pypsutuc I'.E. Xumusa: 8 —ii kmacc: 0a30BbIii ypoBeHb: yueOHoe mocobue / T.E.
Pypsutuc, ®@.I'. ®enbaman. — Mocksa: IIpocserjenue, 2023.
2. T'abpuensu O.C. Xwumws: 8 - ¥ Knacc: 6a30BbIii ypoBeHb: yueOHuK /O.C. ['abpuensH,
W.T". Octpoymos, C.A. Cnazkos. -5 —e u3j., nepepab, - Mockga : [Tpocseienue, 2023.
3. Pymsuruc I'.E. Xumust: 9-i1 knacc: yuebnuk / I'.E. Pynsutuc, ®.I', @.I'. ®enpaman. —10-e
u3[., crep. — Mocksa : [Ipocserenue, 2023.
4. Tabpuensn O. C. Xumus: 9-i knacc: yuebnuk /O. C. I'abpuensH, N.I'. Octpoymos, C.A.
Cnapkos, - 5-e u3g,., nepepab. —Mocksa : [Ipocserrienue, 2023.
Metouueckue MaTepuasbl /sl y9UTeas
1. Pym3urnc I''E. Xumumsi: 8 —ii kmacc: 6a30Bblii ypoBeHb: yueGHoe mocobue / T.E.
Pypsutuc,®.I'. ®enpaman. — Mocksa: [Ipocseluenue, 2023.
2. Tabpuensu O.C. Xumus: 8 - i kyacc: 6a30Bbiii ypoBeHb: yue6nuk /O.C. 'abpuenss, U.T.
Octpoymos, C.A. Cnagkos. -5 —e u3/., nepepad, - Mockga : [Ipoceeiiienue, 2023.

3. Pymsuruc I'.E. Xumust: 9-i knacc: yue6nvk / I'.E. Pymsuruc, @.I°, ®.I'. DenpamaH. —
4. 10-e uzn., ctep. — Mockaa : IIpocserjenue, 2023.
5. Tabpuensn O. C. Xumusi: 9-i1 knacc: yuebnuk /O. C. I'abpuensH, U.I'. Octpoymos, C.A.

Cnagxos, - 5-e u3f., nepepab. —-Mocksa : ITpocBeirienue, 2023.

6. Metoanueckoe nocobue. 8 knacc (aBropel O. C. I'abpuensH, U. I'. Octpoymos, C. A.
CnagkoB) - M.: [Ipocgenienue, 2019

7. Tlporpamma Kypca xuMuu A1 8—9 kmaccoB 001eo0pa3oBaTe/ibHbIX yUupexeHni
(aBTopel O. C. I'abpuensH, U. I'. Octpoymos, C. A. Cnagkoe) - M.: TTpocseirienue, 2019

8. Pabouass Terpame. 8 kmacc (aBtopel O. C. TabpuensnH, C. A. CnagkoB) - M.:
[Tpocseienue, 2021

9. Terpagb Asisi 1aboOpaTOPHBIX OIBITOB M NMpaKTHUeckKux pabot. 8 kmacc (aBToper O. C.
CabpuensH, . B. Akcénora) - M.: TIpocBelenue, 2021

10. Xumus B TecTax, 3aiayax M ynpaxHeHusx. 8 kmacc (aBtopel O. C. I'abpuensH, Y. B.
Tpury6uak) - M.: Ok3ameH, 2021

11. KoHTponbHbele U caMocTosiTesibHbIe paboThl 1o xumuu. 8 kmacc (aBtopel O.C.
Fabpuens, . T'. Octpoymos, C. A. CnagkoB) - M.: Dk3ameH, 2021Mertoguueckoe
nocobue. 9 knacc (aBropsl O. C. I'abpuensH, U. I'. Octpoymos, C. A. CnazgkoB) - M.:
IIpocseiienue, 2019



12. Pabouasi tetpasb. 9 kmacc (aBroper O. C. TabpuwensH, C. A. CnagkoB) - M.:
[TpocBewenue, 2021

13. Tetpagp [y MaboOpaTOPHBIX OMBITOB M TMpakTU4yeckux pabor. 9 kmacc (aBropel O. C.
abpuensH, N. B. AkcéHoa) - M.: [Ipocsemienue, 2021

14. Xumus B TecTax, 3afayax u ynpaxHeHusx. 9 kmacc (aBtopel O. C. T'abpuensH, Y. B.
Tpury6uak) - M.: Jk3ameH, 2021

15. KonTponbHele u caMocTosiTesibHble paboTel 1o xumun. 9 kmacc (aBroper O.C.
I'abpuensH, U. I'. Octpoymos, C. A. CnagkoB) - M.: Ok3ameH, 2021

ITu¢poBbie 00pa3oBaTe/bHbIE PeCypChbl H peCypChbl CeTH HHTepHeT

1. Bbubmioteka LIOK https://m.edsoo.ru

2. dynnameHTanbHass yuebHas Oubsmuoreka IIMI'MY wum. UW.M. CeueHoBa:
http://edu.rucml.ru/wlib/

3. Emunas komtekiuss Iludposeix O6pa3zoBatenbHbix Pecypcos: http://school-
collection.edu.ru

4. bubnmoreka 1rdpoBoro obpazoBaTebHOr0 KOHTeHTa: https://urok.apkpro.ru/

5. http://old.fipi.ru/  (PepepanbHbli  MHCTUTYT  MeJarorMueckux  H3MepeHui
(OUIIN))

6. http://www.fcior.edu.ru/ (PepepanbHbIf LIeHTP MH(MOpPMaLIMOHHO-
obpa3oBaTesibHBIX pecypcos, PLIMIOP)

7. http://festival.1september.ru/ (PectuBanp mneparoruueckux wugen «OTKPbITHII
YPOK»)

8. http://www.uroki.net/docxim.htm ([Jns yunrens xumuu 1 610o10rum)

9. http://www.chemnet.ru Tlopran ¢byHAaMeHTaTBbHOTO XUMHUECKOT0 00pa30BaHUS
Poccuu:

10.  http://him.1september.ru Bce /i yuntesiss XuMuu:

11.  http://school-sector.relarn.ru/nsm/XviMuss /i1~ BCeX:  WIIHOCTPUPOBAHHbIE

MaTepHuabl 1o 0011eli, OpraHuueckoil ¥ HeOpraHUYeCKOW XUMUM:

12.  http://chemistry.narod.ru Mup xumnu

13.  http://him-school.ru BuptyansHas Xumuueckas Illkona

14.  http://www.alhimik.ru. IlpezmcraBrieHbl pyOpHKHU: COBETHI aOUTYPHEHTY, YUUTEITO
XUMUH, CIPaBOUHMK (OUYeHb Oosibliiasi To00pKa Tab/IUI] U CIIPAaBOUHBIX MaTepUasioB), Becesast
XUMMUSI, HOBOCTH, OJIUMITHA/Ibl, KYHCTKaMepa (Macca MHTepeCHbIX UCTOPUUeCKUX CBe/IeHHUH).

15. http://www.hij.ru. JKypHan «Xumusi ¥ >XU3Hb» TOHATHO W 3aHUMaTebHO
pacckasbiBaeT 000 BCeM MHTEPECHOM, UTO MTPOUCXOUT B HayKe U B MHUPE, B KOTOPOM MBI >KUBEM.
16. http://chemistry-chemists.com/index.html. OnekTpoHHbIN XypHa/n «XUMHUKH U

XUMUsI», B KOTOPOM TIPeZCTaBJI€eHO MHOXXECTBO OIBITOB 10 XHMHH, 3aHMMaTeTbHOU
VMH(OpMaLIMK, M03BOJISIFOIIeN YB/leub YUeHUKOB 9KCTIepUMeHTaIbHOM YacThbIo TIpefiMeTa.
17.  http://c-books.narod.ru. BceBo3morkHasi 1uTepaTypa 1o XUMHHU.

18. http://www.drofa-ventana.ru. /3BecTHoe W3JaTeNbCTBO y4eOHOW JUTEPaTyphI.
HoBHUHKM HayYHO-MTOMY/ISIPHBIX Y 3aHUMAaTe/bHbIX KHUT TI0 XUMHHU.

19. http://1september.ru. KypHasn st yuuTeseil U He TOMbKO. bosibliioe KoMuecTBO
paboT yueHWKOB, B TOM UHCJ/Ie U UCC/IeI0BATebCKOTO XapaKTepa.

20. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBIA MOPTas
CO CChIJIKaM{ Ha 00pa3oBaTesibHbIe CANThI 0 XUMHH.

21. www.periodictable.ru. COOpHUK cTaTel O XUMHUYECKHUX 3JIeMeHTax,

WITFOCTPUPOBAHHBIN OMKMCaHUEM SKCIIepUMEHTOB.

ITpunoxenue 1

Kpurtepuu u HOpMbI
OLIeHKH 3HaHUMH, yMeHHI ¥ HABBIKOB 00yYalOIMXCs 110 XUMHH


http://school-sector.relarn.ru/nsm/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/

O1eHKa yCTHOr0 0TBeTa

OneHka «5»:

* OTBET IOJIHbIN U MPaBU/IbHbINA HA OCHOBAaHUU M3YUYeHHBIX TeOpHUH;

. MaTepHas W3/10)KeH B OTpe/ile/IeHHOW  JIOTUYeCKOM 10C/1e/]0BaTeIbHOCTH,
JIUTEpaTypHbIM S13bIKOM;

* OTBET CAMOCTOSATEe/IbHBIM.

OneHka «4»:

* OTBeT MOJIHbIM Y TIPAaBU/IbHBIM HA OCHOBaHWHU M3YU€HHBIX TeOPUl;

* MaTepuyas M3J/I0’KeH B ONpe/ie/IeHHOM JIOTUYeCKOW M0C/ej0BaTe/IbHOCTU, TIPY 3TOM [JOMYyLeHbI
[IBe-TPHU HeCyIleCTBeHHbIe OIIMOKY, NCTIpaB/IeHHbIe TI0 TPeOOBAHHUIO YUUTETIS.

Onenka «3»:

* OTBeT MOJHBIM, HO TPW 3TOM [IOMyIlleHa CYIIeCTBeHHas OIMMOKAa WM OTBeT HeTIOJIHBIH,
HeCBSI3HBIM.

OneHka «2»:

* Mpu OTBeTe OOHApY)KeHO HeMOHMMaHWe YuallldMCsi OCHOBHOTO COZlep)KaHusi yuyeOHOro
MaTreprasia UM JOMyIleHbl CyleCTBeHHbIe OLUIMOKH, KOTOpPbIe YYaIldiCs He MOKeT MCIIPaBUTh
TMIPU HaBOZSILMX BOTIPOCax YUUTEJIsI.

OuneHKa NMCbMEHHBIX PadoT

1. OyeHka sKkcnepuMeHmManbHbIX yMeHull
OLleHKa CTaBUTCSI HA OCHOBAHWY Ha0JTFO/IeHHS 3a YYAIlIUMUCS U TMCbMEHHOTO OTYeTa 3a paboTy.
OneHka «5»:
* paboTa BBITIOJTHEHA MTOJTHOCTBIO U MTPAaBU/ILHO, C/ie/IaHbl NTPaBU/IbHBIE HAOJTFO/IEHHST Y BHIBO/IBI;
* 9KCTIepPUMEHT OCYILeCTBJIeH TI0 TUIaHy C YYeTOM TeXHHWKH 0e30TacHOCTU W TpaBHUJ paboThI C
BeIL[eCTBaMH U 000py/J0BaHUEM;
* TIPOSIBJIEHBI OPTraHU3aL[MOHHO-TPY/I0BbIe yMeHUs (TI0/iep’KUBAIOTCSl UMCTOTa paboyero mecra
Y TIOPSI/IOK Ha CTOJIe, 5KOHOMHO UCIO/Ib3YIOTCSI PeAaKTHBHI).
Onenka «4»:
* paboTa BBINO/THEHA MPABU/IBHO, C/leaHbl TIPAaBU/IbHbIE HAO/MIO[IeHNs] ¥ BBIBO/IbI, HO TIPH 3TOM
SKCIIEPUMEHT TIPOBeZIeH He TTOJTHOCTHIO WM J0MyIleHbl HecylljeCTBeHHbIe OmMOKy B paboTe
BellleCcTBaMU U 000py/J0BaHHEM
Onenka «3»:
+ paboTa BBINIOJIHEHA TIPAaBWJIHLHO He MeHee ueM HarloJIOBUHY WJIM JIOMyIeHa CyIeCTBeHHas
omubKa B X0/le IKCIepUMeHTa, B 00bsicCHeHnH, B oopmieHnH paboThl, B COOMIOIEHUH TIPaBUIT
TEXHUKH Oe3omacHoCTH Tpu pabote C BeII[eCTBaMU u
obopyioBaHMEM, KOTOpasi MCIPAB/SETCs T10 TPeOOBAHHUIO YUUTeJIs.
OneHka «2»:
* fomyiieHsl iBe (M Oosee) cyimjecTBeHHbIe OMIMOKH B XOZe SKCIIEPUMEHTa, B OObsSCHEHUH, B
opopmsienny paboTel, B COOMIOZIEHUMM TIpaBWI TeXHWKH 0e30macHOCTH Tipu pabote c
BeIl[eCTBaMH 1 000py/[0BaHHEM, KOTODPbIe yUall[HiiCsl He MOXKeT UCIPaBUTh JlaXKe TI0 TpeOOBaHHIO
YUMTeIS.

2. OyeHka ymeHuil pewamb 5KCnepuMeHmasiabHble 3a0ayu
Onenka «5»:
* TUIaH pelleHus! COCTaBJIeH MTPAaBUBbHO;
* IPaBWJIbHO OCYIIIECTBJIEH TIOA00p XMMUYeCKUX PeaKTUBOB U 000DY/I0BaHUS;
* IaHO TIOTHOEe OObsICHEHHE U CJie/laHbl BHIBOABI.
OneHka «4»:
* TUIaH pelleHus! COCTaBJIeH MTPAaBUBbHO;
* TIPaBWILHO OCYIIECTB/IEH TOJ00p XUMHUECKUX PEeaKTHBOM W 000pYZOBaHUs, TPU 3TOM
JOTyIIIeHO He Oosiee BYX HECYIIeCTBEHHBIX OMIMOOK B OOBSICHEHUH U BHIBOZAX.
Onenka «3»:




* TIJIaH PeIIeHus] COCTABJIEH MPABUIILHO;
*[TPAaBWJIbHO OCYIECTB/IEH TMOA00P XUMUUYECKMX PEAaKTHBOB W 000OpPYZOBaHMs, HO JOMYyIieHa
CyliecTBeHHast OIMOKa B 00BSICHEHUH U BBIBOZAX.

OneHka «2»:

* momyieHbl fBe (M Oomee) oMOKY B TlaHe peIleHus, B MOA00pPe XUMHUUECKUX PEeaKTHBOB U
000py/0BaHus, B 00BSICHEHHUH U BBIBO/IAX.

3. OuyeHka ymeHull pewiamb pacuemHble 3a0auu
OneHka «5»:
* B JIOTUYECKOM pacCy)X/IeHHd W pellleHWM HeT OILIMOOK, 3ajaua pelleHa pallOHa/IbHbIM
criocobom.
OneHka «4»:
*B JIOTMUECKOM PaCCYXX/IeHWM W PeIIeHHH HeT CYIIeCTBEeHHbIX OMIMOOK, HO 3a/laua pelleHa
HepalMoHa/IbHBIM CITOCOO0M WUJTH IOTYIieHO He 6oJiee IBYX HECYII[eCTBEeHHBIX OIIMOOK.
Onenka «3»:
*B JIOTUYECKOM PACCY>K/I€HUH HeT CYIIeCTBeHHbIX OIIMOOK, HO JOIyllleHa CyIljeCTBeHHas
omrbKa B MaTeMaTUUeCKUX pacyeTax.
OneHka «2»:
*MMEIOTCS CYII[eCTBeHHbIe OUTUOKH B JIOTUYECKOM PacCCYXX/I€HUU U B PEIIeHUH.
4. OyeHKa nucbMeHHbIX KOHMPO/bHbIX pabom
OneHka «5»:
*OTBET MO/HBIN ¥ MPaBU/ILHBINA, BO3MOKHA HeCyIlleCTBeHHast OIMOKa.
Onenka «4»:
*OTBET HeIro/HbIN WX AOMYIleHO He Oojiee [BYX HeCYI[eCTBEHHBIX OIITHOOK.
Onenka «3»:
*paboTa BBITIOJIHEHA HE MeHee ueM HaroJIOBHHY, JOMyIieHa O/[Ha CyIlleCTBeHHasl OIMOKa U TIpU
3TOM [IBe-TPH HECYII|eCTBEHHBIE.
OneHka «2»:
*paboTa BBITIOJIHEHA MeHbIle, YeM Hall0JIOBUHY WM COJEPXXUT HECKOIbKO CYIIeCTBEeHHbIX
OLITHOOK.
[Ipu olleHKe BBLITIOJTHEHUSI TIMCbMEHHOW KOHTPOJBHOM paboThl HEOOXOJUMO YUWThIBATh
TpeboBaHUs eIMHOTO opdorpaguueckoro pexuma.
OTMeTKa 3a WTOTOBYH) KOHTDPOJIbHYIO pab0Ty KOPPEKTHUPYeT TIpe/IIeCTBYIOI[He IIpPH
BBICTAB/IEHUH OTMETKH 3a UeTBEepTh, MOYTo/iue, To/.
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