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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit denepanuu.

[Iporpamma 1o xuMuu Aa€T MPEICTABICHUE O IEJAX, OONIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaeT pACIpENeIeHHe €ro IO KilaccaM M CTPYKTYpUPOBAHHE IIO
pazienaM M TEeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluXxcsl, OINpeAeasieT BO3MOXKHOCTU IpeaAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHUWE XWMHUHU CIYXUT OCHOBOW isi (POpMHUpPOBAHUS MHUPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO
poJib UTpaOT (POpMHUPYEMbIe XMUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEU
OOy4aromMXxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4EOHOW JIESITENIbHOCTH,
HKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITENLHOCTH;

3HAKOMHUT CO CHEIU(UKON HaydYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJTIOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM
B (h)OpPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0Yy4arOIINXCS;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--
HAy4YHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlaHHblE HANpaBlIEHUS B OOYYEHUM XHMHUM OOECIEUMBAIOTCS CreUU(PUKON
collepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsl OPUEHTHUPOBAH HA
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa cofiep>kKaHusl MPOorpaMMBbl TT0 XUMHUHU chopMuUpoBaHa HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ usydeHuto. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIHUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /[I. WM. MenzgeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHUs O CTPOCHUU aTOMa U XUMHUYECKOU CBS3U;

— MpeJCTaBlIeHUNH 00 DICKTPOJUTUUYECKON JHMCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE ASMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBIMIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHHM NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKarolmui MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESITEIbHOCTH YEJIOBEKA M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM MeETOJaM TMO3HAaHUS TMPU U3YYECHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIeN0BATEIHCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEIIECTBAMU B
ITOBCEHEBHOM KU3HHU.



[Ipu u3yyeHnn XUMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs Ba)KHOE
3HaYeHUE NMPUOOPEN TAKUE LU, KaK:

— (popMUpPOBAaHNE MHTEUIEKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJIEHHOCTh  OOY4YEHMs] HA  CHUCTEMaTHYECKOe  IMpHOOIIEHHE
oOyyaromuxcs K CaMOCTOSITENbHOM IO3HABAaTEJIbHOM JESTENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecnieueHue yCIIOBUH, COCOOCTBYIOIINX IpUOOPETECHUIO
OOy4JalolUMHUCST ~ OMBbITa  Pa3HOOOpPA3HON  NEATENbHOCTH, TO3HAHUS |
CaMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHH), HMEIOIINUX
YHHUBEPCAJIbHOE 3HAYCHUE VISl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— opmupoBaHue oOHIEH (PYHKIMOHAIBHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YMCJI€ YMEHUH OOBACHATH M OLICHUBATh SIBJICHUS
OKpY’KaIOIller0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHMH, TPUMEHATh HUX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— opMupoBaHue 'y 0oO0yyarouMxcs TIyMaHUCTUYECKUX  OTHOIIEHUH,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HAaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOouUis U HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee 4yMciIO YacoB, OTBEAEHHBIX JJIs U3YYEHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 yacos: B § kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XMMHUM B KU3HU YEJTOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemiectBa. du3nueckue CBOWCTBA BEHIECTB. ATrpPEraTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTomax MO3HAHWSA B XUMHUU. UHCTHIC BEIIECTBA U CMECH.
CriocoOnI pa3aeineHust cMeceit.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
sneMeHTOB. [IpocThie U ClOXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.



Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO JIEMEHTA B
COECIMHEHUMU.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

PuU3NYECKHE U XUMAYECKHUE SIBJICHUA. XUMHAYECKas peakuus U €€ NPU3HAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHuA. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHs, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBmiiaMu pabOTHI B 1abOpaTopuu u
npuéMaMu oOpamieHus ¢ JIabopaTOpHBIM 00OPYJOBaHHEM, U3yYEHHE U OMHUCAHUE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HaOJIO/IEHUE
¢usnyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOEHCTBHE MeNa C KUCIOTOM) ABJICHUM, HAaOII0AeHIE U
ONKMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pas3sioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCHIa
memu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopom cosd meau (I11),
U3y4YeHUE CIOCOOOB PA3JEIICHHS] CMECEH: C MOMOILIBI0 MAarHuTa, (pUiIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadus, MpOBEAECHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHHS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEePKHEBBIX ).

Ba:xHeiiue npeacTaBuTe/ I HEOPTAHUYECKHUX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopoa — 371€MEHT U IpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B Npupoje, (uU3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
NOJly4YeHHUsl KUCJIopoJa B JiabopaTOpuM M MpOMbIIUIEHHOCTH. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MOAU(pUKALNS KHUCIOPO/a.

TernoBoit ekt XUMHUEeCKOW peakinK, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3 ekTa, pazpylieHne 030HOBOTO CIOSI.

Bopopon — snemeHT u mpocTtoe BemiecTBO. Haxoxknenue Bomopoaa B
npupoae, (U3MYECKUE U XUMHUYECKHME CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MounsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma Kkak pacTtBoputelb. PacTBOpEL.
HacelllieHHbIE M HEHACBILIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpupoZie U B )KU3HU 4deloBeKa. KpyroBopor Boabl B IPUPOLIE.
3arpsi3HeHUe NpUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOI.



Knaccudukanus neopranmueckux coemmuenuid. Oxcupanl. Kmaccubukamms
OKCUJIOB:  cojieoOpasyroriue (OCHOBHBbIE, KHCJIOTHBIC, aM(oOTepHble) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Krnaccudukaruss OCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukamms xucnot. Homenknatypa kuciot. Ousznueckue u
XAMHUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHOcTm MetawuioB H. H. bekerona.
[lonmy4yeHne KHUCIIOT.

Conu. Homenknatypa comneil. @u3nyeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eneTnueckas CBsI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Kaue€CTBEHHOE ONPEACIICHUE COAECP/KAHUS KUCIOPOAa B BO3IYyXE, IOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONKMCAHHE WX CBOWCTB, MOJy4YEHHUE, COOMpaHHE, PACMO3HABAHHE W M3YyYCHHE
CBOMCTB BojJiopoja (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM pACTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHHUE PACTBOPOB C OMNPEETEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
uccienoBane oOpa3lOB  HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydyeHue B3aumojieiictBusa okcuga memu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHu, peaklUWil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METAJlJla JIPyTMM W3 PacTBOpa COJM, PEUICHUE
HKCHEPUMEHTANIbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEIMHEHUI.

HHepuoanueckuit 3akoH u Ilepumogmueckasi cucremMa XUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OxMCANTEIBLHO-BOCCTAHOBUTEILHbIE PEAKIMU

[lepBbie TOMBITKH KIAaCCU(UKAIMU XUMHUYECKUX dJeMeHTOB. [loHsTtue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepuoanueckuit 3akoH. llepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
I. W.MengeneeBa. KopoTkonepuonnas W JUIMHHONIEPUOAHAS  (HOPMBI
[Tepuoauueckoit cucreMbl XUMHYECKUX 351eMeHTOB [l. M. MenneneeBa. [lepruonasl



u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB INEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX snuep. M30Tombl. DJIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckont cucremsl JI. WM. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyCca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOTAM.

3nauenue llepuogmueckoro 3axkoHa U Ilepumonnueckoid  cHCTEMBI
XAMHWYECKUX BJIEMEHTOB JUISI pa3BUTUSA Hayku W npaktuku. . Y. MenneneeB —
Y4EHBIN U TPAKIAHHH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJiApHAsT M HEMOJSPHAsi) CBSI3b.
DNEKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAasI CBSI3b.

Crenenbp  okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Ipornecchbl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuy pa3oKeHUsI, COSTMHEHU).

Mesicnpeomemmuboie cea3u

Peanmm3zannst MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHUHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSTUH, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUHbBIC MOHATHS: HAYYHBIN (hakT, rUroTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMePUOJUIHOCTb, HAOJIOECHUE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
M30TOIbI, PAAUOAKTUBHOCTD, MOJICKYJA, DJIEKTPUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYeCKasi peaKkuus
[lepuoanueckuii 3akoH. lleproanueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMICTB
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XUMHUYECKUX DHJIEMEHTOB TMEpPBBIX TPEX NEPUOMAOB, Kaaus, Kalblusi MU HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepumoanueckon
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATNIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAIUIMYECKOW PEHIETKHU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTAaHUYECKUX BEIIECTB. XHMMUUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHX peaknuid TO Pa3IudHBIM Tpu3HaKaMm (10
YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (P deKTy, 1mo
W3MCHEHHIO CTETICHEH OKHCIICHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocT Xumuueckoil peakuuu. [loHsTHe 00 0O0paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusax. Ilonstue o xkaranuze. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU, AJIEKTPOHHBIN  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLAALINAH. DIIEKTPOIUTHI u
HEIJIEKTPOIUTHI. KaTvoHbl, aHWOHBL. MeXaHU3M AUCCOIMALUM BEIIECTB C
pa3IMUHBIMU BUJAMU XUMHYECKOM cBsizu. CreneHb auccoruanuu. CUIIbHBIC U
ci1a0bIe DJIEKTPOITHUTHI.

Peakiuu wnoHHOTO OOMEHa. YCIOBUS MPOTEKAHMUS] pEaKIUid HOHHOTO
oOMeHa, MOJIHBIC U COKpaIIEHHBIC HOHHBIE YpaBHEHUS peakiiuii. CBONCTBA KUCIIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECKOU
nucconnanvu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHHUYECKUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura W anmaza), CIOKHBIX BELIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKiuu
OT BO3JEHUCTBUSL PaA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcCa AUCCOLMALUNMA KHCIOT, WIENOYEed U  COJIEH
(BOBMOXKHO  HCIOJIb30BaHME BHACO MaTE€pUaliOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEeHUs, COCUHEHHs), pAClO3HABAHUE HEOPTraHHUYECKUX



BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHbI, pELIECHUE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTausbl 1 X coeIMHEHUS

OO6miass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KHUCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4€HHE, NpUMEHeHHue. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Obmas xapakrepuctuka 371eMeHTOB VIA-rpymnmbel. OcoO0eHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEpbl. AJIIOTPOIHBIE MOAU(DHUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYeCcKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakluu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOITY4YeHHsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoOil KUCIOTBI. COJIM CEpHOM KMCIIOTHI, KAUECTBEHHAS PEaKIMs Ha
cyiabdaT-uoH. HaxoxnaeHue ceppl M €€ COCIUHEHU B Npupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPAHEHHE B MPUPO/IE,
du3nueckue U XuMHIECKue cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Colu aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MojyuyeHue, (PU3nuecKue U XUMHUYECKUe
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYKarollei cpeabl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosnyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHMUS.  YIJIepoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuasl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpOOJIeMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0ambHOTO TMOTEIUICHHUS KIMMAaTa, IMapHUKOBBIN
adekr. YronpHas KUCI0Ta U €€ coM, uX (PU3HYSCKHEe M XMMHUYCCKHE CBONCTBA,

9



MOJIydeHHUEe W mnpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbIe TOHATHUA OO0 OpraHUYecKHX BEIIeCTBaX Kak o
COCIMHEHUAX yriepona (MeTaH, 5TaH, ITWIEH, alleTWJIeH, 3TaHOJI, TJIMLEPUH,
yKCycHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YToib, IPUPOAHBIN
ra3, HedTh), TPOAYKTHl HUX TMepepaboTku (O€H3MH), UX POJb B OBITY U
MPOMBITIUICHHOCTH. [loHSATHE O OWMOJOTHYECKM BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBoJax — M HUX POJM B KU3HU yeJoBeKa. MarepuaibHOE €IMHCTBO
OPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue #u XUMHUYECKHE CBOMCTBA, MOJIYyYECHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupojge. OOuue mpeacTtaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kucinore. CWIMKAThl, X UCIOJIL30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eTOH, keye300eToH. [Ipobiempl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 00pa3I0oB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOCHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKallue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIWHEHWI (BO3MOXKHO HCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YI0OpEeHUi, MoJydeHue,
coOuMpaHue, pacro3HaBaHWEe M M3YYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHUE KAaYeCTBEHHBIX PEAKIUM HAa KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIICHHOCTH, PEIICHHE HSKCIePUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO6mr1ast xapaKTeprucTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
UX T1oJiokeHuss B llepuoandecko cucTeMe XHUMHUYECKUX JJIEeMEHTOB /I.
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N. MenpneneeBa u ctpoeHusi atoMoB. CTpoeHUEe MeTaioB. MeTramindeckasi CB3b
U METAUIMYECKAs] KPUCTAJUIMYECKass pemETKa. NEKTPOXHUMUYECKUN Pl
HarpspKeHUH MeTawoB. Ou3nyeckue U XMMUYECKrue CBOMCTBAa MeTauioB. OO0mme
CrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[{enounble MeTaLIbL: MOJOXKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB J[. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXOXIACHHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HaTpuss W Kaius. [IpuMeHeHHWe IIeNOYHBIX METalIOB M MX
COCTMHEHU .

[[lenouyno3eMenbHbIE METAJUIbl MarHuid MW KajJblMi: IIOJIOKCHHE B
[lepnognueckon cucreme xumudeckux anemeHtoB . M. Menneneesa, crpoeHue
UX aTOMOB, HAXOXJICHHE B Ipupojic. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxueilne coeluHEHHS Kaidblug (OKCUM, TUIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AmomuHuii: nojoxxeHue B Ilepuogmyeckold  CUCTEME  XHMHYECKHUX
anemenTtoB JI. WM. MenzaeneeBa, CTpO€HHME aTOMa, HAXOXKJIECHHE B IPUPOJE.
duzryeckre u XUMHUYECKHUE CBOMCTBA alfOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucteMe XUMUYECKUX 3IEMEHTOB /.
W. MenpneneeBa, CTpoeHHME aToOMa, HAXOXIECHHE B Ipupone. Puznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuibl, TMapoKcuabl U cou xenesa (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE C oOpa3laMd METaNIOB M CIUIABOB, UX (DU3NYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEpPHUANIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPHANIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJICOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, IUHKA, JKeJe3a
(IT) u xeneza (III), mequ (II), HaGnroAEHNE U OMUCAHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS
Y TUAPOKCU]IA LIMHKA, pEHIEHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeiiiue
METaJUIbl U UX COCUHEHUS.

XuMHA M OKpPYKAIOLIAA cpela

BemectBa 1 Marepuasisl B MOBCEAHEBHOW XU3HU 4YelloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.
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XYMHYECKOE 3arpsi3HEHUE OKpPYKAroIIe cpeabl (MpeaenbHas J0MmycTUMas
KOHIIeHTpauus Bemects, aanee — [1IK). Ponb xumuu B pelieHun 3K0J0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lioB MaTepHasioB (CTEKIJIO, CIUIaBbl METAJIOB, IOJUMEPHBIE
MaTepuabl).

Mexcnpeomemmnunie ceasu

Peanmm3annst MeXINpeaMETHBIX CBS3€M NPU W3YYEHHM XMMHUU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACNIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Iue ecTecTBEeHHO-HAyYHbIE MOHATHS: HAYYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: marepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAJHUOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, MPOBOJHUKH,
HOJIYIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, AbixaHue, Ouocdepa, 3KOocHUCTEMA, MUHEPAIbHBIE
yIOOpEeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocpepa, MUHEpasbl, TOPHBIE IOPOJIBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMUBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILETro
o0pa3oBaHUs JOCTHUTalOTCs B XOJi¢ OOyYEeHHMs] XUMUU B €IMHCTBE Y4YEOHOU U
BOCITUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMH UM JTYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, TPUHATHIMH B
o0liecTBe MpaBWIaMM M HOPMAMM IOBEIEHHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALMH 00YYArOIIHUXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXalOT TOTOBHOCTh  OOYYaroIIMXcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NIaTPHOTHYECKOTO BOCTIMTAHMSA '
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LIEHHOCTHOTO OTHOILICHUS K OTEUYECTBEHHOMY KYJbTYpHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEOUIO0, MOHMMAaHWs 3HAYEHUsS XHUMHUYECKOU
HAayKd B KU3HU COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHdopmalmert O TMepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
OTE€UECTBEHHON XMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MUpa 1 00IIeCTBa;

2) TpaskIaHCKOT0 BOCIIMTAHMSA:

MPEJCTABICHUSI O COIMAIbHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHU B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM U APYrMX  BUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a7a4, BBHIIIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM JeSITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPHUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW peakUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH U COCTaBIISIONIUE
OCHOBY JIJIsI TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOM, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTeJIbHbIC MOTHBBI, HAMPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSACHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHWI0O M TO3HAHUIO, JII0O03HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATEeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JTaJIbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICICTBUU U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUs] MpaBui O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K MPAKTHUYECKOMY H3YYCHHIO mpodeccuii W Tpyaa pPa3IudHOro
poja, yBaXKEHUE K TPYAY U Pe3yibTaTaM TPYJIOBOM ESITEIHLHOCTH, B TOM YHCIIEC HA
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
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MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW Npo(eCCUOHATIBHON IE€ATEIBHOCTH U Pa3BUTHsI HEOOXOUMBIX YMEHMMH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM CpeniE;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

HKOJIOTMYECKU LIEJIecCO00pa3HOEe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
KHU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBAHUS, TIOHUMaHHE LIEHHOCTU 3J0POBOTO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBHJI 6€30MAaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MMOIYYaeMble IPU U3YUEHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTeH MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBAaThCS UM B IIO3HABATEJIBHOM,
KOMMYHHUKAaTUBHON U COLMATbHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeranpeIMETHBIX peE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC JIJIs
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUNIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHBIC yUeOHbIE IeUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE IeiicTBHS

ba3oBpble Jiornueckue JaeicTBUA:

YMEHHS KCIO0JIb30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATUS JJIs1 OOBSICHEHUS OT/CIbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMUM XUMHYECKUX BEIIECTB U XUMHUUYECKUX pEeaKIui,
YCTaHABIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3U MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
JIeJaTh BBIBOABI M 3aKIIOUYCHUS;
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yMEHHE MPUMEHSATh B TMpOILECCe MO3HAHUS TMOHATUS (MPEAMETHbIE U
MeTanpeIMETHBIE), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEeMblEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJACIBHBIC MPEICTABICHHS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUecKas (opMmyna W ypaBHEHHE
XUMHYECKON peakiny — MPU PEIIeHUN Y4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YUYETOM
ITHX MOJEIBHBIX IMPEACTABICHUI BBIIBISATh M XapaKTEPU30BATh CYIIICCTBCHHBIC
MPU3HAKK U3YyYaeMbIX OOBEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yYaEMbIX MPOIIECCAX U SABICHUSX.

Bba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HUCIOJB30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

npuoOpeTeHre OomnbiTa MO IJIAHUPOBAHHUIO, OPraHU3aludd U MPOBEACHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHUPOBATH HH(MOpMaIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsT ~ JUTepaTypa XHUMHUYECKOTO COJIEP)KaHUSA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE TMPUMEHSATH Pa3lInYHbIe METOMABI W 3alpOChl TPU MOUCKE U 0TOOpe
UHPOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
yueOHBIX U MO3HABATENbHBIX 337a4 OINpeneIEHHOro TUIa, MPUOOPETEHHE OIbITa B
0o0JaCTH  MCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
npyrumu hopmMamu rpaduKku 1 KX KOMOWHAIIUSAMY,

YMEHHE HCIIOJIb30BaTh M AaHAJIU3UPOBATh B IHpolecce Y4eOHOH U
UCCJIEI0BATENBCKONW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SCTBA M TPAHCIOpPTAa Ha COCTOSHUE OKPYXAIOUIeH MPUpPOIHON
CpeIIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHS 3aJaBaThb BOINPOCHI (B XOoJ€ Auanora W (Wiu) JHUCKYCCUHU) MO
CyHUIeCTBY  OOCyXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEIJI0KEHHOM 3a/1a4u;
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YMEHHS  NPEACTABIATH  IOJYYEHHBIE  pPE3yJIbTaTbl  I[MO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JeJaTh [PE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOro OMNbITa,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOICTB BEILIECTB, YYEOHOTO ITPOEKTA);

YMEHHsI Y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
IIO3HABATEIIBHOM M MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uIuil (00CcyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPEHCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSTEIIBHO OMPEACNATh IEIN NeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh M TMPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IE€H, YMEHHE
HCITI0JIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOEHUIO 005S3aTEIHLHOIO
COJIep)KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepalbHOM paboyeil mnporpaMMon,
BBIJICISIFOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHWs, €ro  HWHTEPIpPETaLNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonmy oOydyenuss B 8 kJjiacce mpeIMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKHX MOHSITUH: aTOM, MOJIEKYJa,
XAMHUYECKUN  DJIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJECHTHOCTb, OTHOCUTENbHAs aTOMHas U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIsT XMMUYECKOT0 AJIEMEHTA B COCMHEHUHU, MOJISIPHBIN 00bEM, OKCHJI, KUCTIOTA,
OCHOBAHUE, COJb, JJEKTPOOTPULIATEIBLHOCTh, CTENECHb OKUCICHUS, XWMHUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PEaKIUU Pa3ioKEHHUs,
peakiuy 3aMeIlIeHUs, PeakIMu OOMEHa, 3K30- M JSHIOTECPMHUYECKHE DPEaKIIHH,
TeIuIoBol 3(PGhEeKT peakmuu, Sapo aToma, JJICKTPOHHBIM CJIO0M aToma, aTOMHAas
opOuTanb, paguyc aroMa, XWUMHYECKash CBs3b, TMOJIApHAs W HEMOJSIpHAsS
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MAacCOBasl J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIsi) B paCTBOPE;
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WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUSI OPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OMpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENIEHb OKHUCIICHUSI DSJEMEHTOB B OWMHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaMm, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAs! U HOHHAsA) B HEOPTaHWYECKUX COCIMHEHHUSIX;

packpeiBath cMmbIci  [lepuommueckoro 3akona J[. UW. Menneneesa:
JEMOHCTPUPOBAaTh  MOHMMAaHWE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOoKeHus B lleprogumueckoil cucreMme, 3aKOHOB
COXpPaHEHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTaIpo;

ONMHCHIBATHL U XapakTepuzoBaTh TaOmMuHyro Qopmy Ilepuoamdeckoit
CUCTEMBbI XMMHYECKUX AJIEMEHTOB: pa3iuvarh MOHSATHUS «TJIaBHas moarpynmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OONBIINE TEPUOIDI,
COOTHOCUTh 00O03HaueHUs, KOTOpble HMeroTcs B Tabmune «llepuoauueckas
cuctemMa xumuueckux oanemeHtoB J[. WM. MeHneneeBay C  YHCIOBBIMHU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
s1pa, oOLIee YUCIIO 3JIEKTPOHOB U PACHPECIICHNE UX O 3JIEKTPOHHBIM CIOSIM);

KJIACCU(PDUIIMPOBATh XMUMHYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE PEaKLMH (110 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIMH BEUIECTB, 1O
TerI0BoMY 3P (DEKTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHUE MpPUMEpPaAaMU MOJIEKYJSPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAauy€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MNPOTEKAHUS XWMHYECKHUX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyjie COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IMPOBOJAUTH PACUETHI 110 YPABHEHHIO XWMHUYECKOU
peakuuu;

MPUMEHSATH OCHOBHBIE OINEpaIMi MBICIUTEIBLHON I€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
NPUYUHHO-CIEJCTBEHHBIX CBSI3éM — U1  M3YyYEeHHS CBOMCTB BEUIECTB U
XUMUYECKUX PEAKIIM, ECTECTBEHHO-HAYyUHbIE METO/bl TO3HAHUS — HAOJIOACHHUE,
U3MEpEeHne, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeI0oBaTh IpaBuiiaM IMOJIb30BaHUSI XUMUYECKON MOCYA0U U J1aOOpaTOPHBIM
00OpyZI0BaHUEM, a TAKXKE MPaBUJIaM OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO
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BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHE IKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB WIEJIOYEHM M KHUCIOT C TOMOIIBK) HWHIWKATOPOB
(;rakmyc, dheHondTaenH, METUIOPAHXK U IPYTHUE).

K xoniy oOydyeHuss B9 KkJjacce mpeIMETHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHATHUNA: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKas PEaKIusi, XUMUYECKas CBSI3b, TEIJIOBOM A(DPeKkT peakmmu, MOIb,
MOJISIPHBIN 00BEM, pacTBOP, JICKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS
JMCCOLUALINS, PEAKIIMA MOHHOTO 0OMEHA, KaTaiu3aTop, XUMUUECKOE paBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMBIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJICHUE U BOCCTAHOBIICHHUE,
aloTponus, amM(@OTEepHOCTh, XUMHUYECKas CBI3b (KOBAJICGHTHAs, HWOHHA,
MeTaJuIhyecKas), KpUCTaJUIMYecKas peméTka, KOppO3us METaUIOB, CILIABHI,
CKOPOCTh XHMHYECKOM pEaKIUH, TpeAesibHO Aomyctumasi kKoHueHtpauus I[IJIK
BEILIECTBA;

WUIFOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX [MOHATHH U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUSI POPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINN;

ONPENICIISATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUYECKOW CBsi3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpelibl B BOJHBIX PAaCTBOpax HEOPraHUUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cwmbich [lepuonmueckoro 3axkona JI. WM. MenpeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil cUCTeMbl XUMHUYECKUX JJIEMEHTOB: Pa3jivyaTh MOHSITHS
«riaBHas noArpynna (A-rpymma)» u «mnobounas noarpymnmna (b-rpynna)», mansie u
OOoNbIIME  TEPHOJIb, COOTHOCHUTh OO0O3HAYEHMs, KOTOpbIE HWMEIOTCS B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsii sjapa, oOIlee YuCI0 DJIEKTPOHOB H
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJibIX MePUOI0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUM BEIIECTB, O
TermoBoMy J(h(eKxTy, MO HW3MEHEHUI0 CTEMEeHEW OKHUCICHHS XUMHYECKHX
AJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATH) OOMME H CHEeNU(PUYIECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPKAasl ONKMCAHUE MPUMEpaMU
MOJICKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

COCTAaBJISITh YPABHEHHUS AJIEKTPOJUTHIECKON TUCCOUAIIMN KUCIIOT, IIEI04ei
W COJICH, TIOJIHBIE W COKpalIE¢HHBIC YpaBHEHHUS pEaKIMM HOHHOTO OOMeEHa,
YpPaBHEHUSI PEAKLNM, TMOATBEPKAAIOMIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

MIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCTUHEHUS, MACCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKINH;

coOJIroAaTh MpaBuiIa MOJIH30BAHUS XUMHUUECKON MOCYA0M M Ja00paTOpHBIM
o0opyioBaHMEM, a Tak)Ke IpaBUJia OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yIIeKUCIIOro ras3a);

MPOBOJIUTh PEAKIIUM, TTOATBEPXKAAIOIINE KAYECTBEHHBIM COCTAB PAa3IUYHBIX
BEILIECTB: PAClO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHUJI-, HUOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHUSI U HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIICCTB;

MIPUMEHSTh OCHOBHBIE OTE€palliy MBICIUTEILHON JIEATCIIbHOCTH — aHAJu3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJISI U3YUECHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINH,
€CTECTBCHHO-HAyYHBIC METOJbI TIO3HAHWS — HAONIOZeHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/a

Tema ypoka

KonmuectBo yacoB

Bceero |Kontpo||lIpaktu
JbHBIE || UECKHE
paboThI | paboThI

[ara

u3y4
eHUS

DONEeKTPOHH
13(S
(ppoBbIC
obpasoBare
JIbHBIE

pPeCYpPChI

HpCI[MGT XUMHUHU. PoIb XMMUM B )KM3HM 4€I0OBeKa. Tena u BCIICCTBA

ITonstue o METOAaX IMTO3HAHUA B XUMHNHU

IpakTnueckas padora Ne 1 no reme: «IIpaBuia paéorsl B 1a60paTOpuu ¥ NPHUEMBbI
oOpaieHus ¢ J1a00paTOPHBIM 000PYI0BAHUEM)

Uucteie BeniecTBa U cmecu. CiocoObl pa3jeneHus cMeceit

IIpakTuueckas padora Ne 2 no reme: «Pa3gesnenue cMeceil (Ha mpuMepe OUYMCTKHU
MOBAPEHHOM COJIN)»

H
[ERN

ATOMBI U MOJIEKYJIbI

XVUMHUUYECKHE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKUX IJIEMEHTOB

[IpocTeie U CIIOXKHBIE BELIECTBA

O | N|| &

ATOMHO-MOJIEKYJIIPHOE YUCHUE

3aKOH MOCTOSTHCTBA COCTaBa BElIECTB. Xumudeckas Gopmyina. BareHTHOCTh aTOMOB
XUMUYECKUX IJIEMEHTOB

R = | R —

11

OtHocuTenbHasg aToMHas macca. OTHOCHTEIbHAS MOJICKYJISIpHAsT Macca

12

MaccoBas J0JII XUMHUYECKOI'O 3JICMECHTA B COCIMHCHUHN

13

KonunuecTtBo BeniectBa. Moabs. Mosnsgpraas Macca

14

DU3NYECKHE U XUMUYECKUE SBICHUS. XUMUYECKAS PEAKIIUS

15

[Ipu3Haku U ycIIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIUN

Rl = R~ —




n/a

Tema ypoka

KonmuectBo yacoB

Bcero

KonTtpo
JIbHBIC
paboThI

IIpaktn
YECKHE
paboThI

[ara

u3y4
SHUS

DNEeKTPOHH
13(S
(ppoBbIC
obpasoBare
JIbHBIE

pecypchl

16

3aKoH COXpaHCHUA MAaCChI BCIIICCTB. XUMHYECKUE YPaBHCHUA

17

Breraucnenus KOJINYCCTBA, MAaCChl BCIICCTBA 110 YPABHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

18

Kinaccudukanust XuMHU4ecKUX peakiuil (COeIMHEHUS, Pa3ioKeHUs1, 3aMeleHUs, 0OMEeHa)

19

M. B. JlomoHnoCcOB — yu&HbIi-3HIIMKIONIEAUCT. OO00IIEHNE U CHCTeMaTH3aIusl 3HaHUH

20

KonTtpoJsbHas padora Nel mo teme: «BemecTtBa U XuMH4YeCKHe peakum)

21

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — aieMeHT 1 MPOCTOE BEIIECTBO.
O3zoH

R R R »|| ~||

22

du3nvecKre U XUMUYECKUE CBOMCTBA KUCIOPOa (PEaKIIUU OKUCIICHHUS, TOPEHHE).
[Toustue 00 oxcumax

23

CrocoObl OJIy4eHHs KUCIOPO/Aa B TAOOPAaTOPUH U MTPOMBILUIEHHOCTHU. [IprimeHenune
KHCII0pOJIa

24

TernoBo#t 3(HEeKT XUMHUUECKOW peakLny, MTOHATHE O TEPMOXUMHUYECKOM YPABHEHUH, 3K30-
Y DHAOTEPMHUYECKHUX PEAKIUAX

25

TomnuBo (HedTh, yrojib U MeTaH). 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €ro MPeI0TBPAICHUS

26

IIpakTuueckas padora Ne 3 no reme: «Ilosrydyenune u cooupanue KHCJI0POaA,
HU3Yy4YeHHUE ero CBOMCTB»

27

Boaopoa — sneMeHT u mpocroe BenecTBo. Haxoxnenue B npupoie

21




Ne Tema ypoka KomnnuectBo yacos ‘I[aTa DIIEKTPOHH
n/n Beero |[Kontpo| [Ipakru|13Y4 bIC
nbHbIe || yeckue |[SHAA|| HdpOBEIS
paboThI|[paboThI obpazosare
JIbHBIC
pecypchl
28 | dusnvecKre ¥ XUMHUUECKHE CBOWCTBA BOIopoa. IIpuMeHeHre Bo1opoaa 1
29 |[ToHATHE O KUCIIOTAX U COJIAX 1
30 ||Coco0Obl mosTyueHHs BOJOPOA B JIAOOpaTOpUN 1
31 |MpakTuueckas pa6ora Ne 4 no reme: «Iloayuenne u cooupanue BOAOpoa, H3yYeHHE 1 1
ero CBOWCTB»
32 | MounspHBIif 00bEM ra3oB. 3aKOH ABOTraapo 1
33 | Berumcienus 00bEMa, KOJIMYECTBA BEMIECTBA ra3a 10 €ro H3BECTHOMY KOJHUECTBY 1
BEIIIECTBA U O0BEMY
34 |Bbruncienus 00bEMOB ra3oB 10 YPaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX 1
OTHOULIEHHM T'a30B
35 |dusnueckue ¥ XUMUUECKUE CBOWCTBA BOBI 1
36 |CocraB ocHoBanuii. [ToHsTHE 00 HHAMKATOPAX 1
37 |Boma kak pacTBopuTellh. HachlleHHBIE M HEHACKIIEHHBIE pacTBOPEI. MaccoBast 10JIs 1
BEIIIECTBA B PaCTBOPE
38 |MpakTuueckas pa6ora Ne 5 no reme: «[IpurorosjieHue pacTBOPOB ¢ ONpeaeJ¢HHOM 1 1
MacCCOBOH [10J1eH PACTBOPEHHOI0 BellecTBa)
39 1 1

Kontpoasnas padora Ne2 no reme: «Kucsiopoa. Boxopoa. Bona»
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Ne Tema ypoka KomnnuectBo yacos ‘I[aTa DIIEKTPOHH
n/n Beero |[Kontpo| [Ipakru|13Y4 bIC
nbHbIe || yeckue |[SHAA|| HdpOBEIS
paboThI|[paboThI obpazosare
JIbHBIC
pecypchl
40 |Oxcusl: cocTaB, KiracCH(pUKAIUs, HOMEHKIIATypa 1
41 |[TomyuyeHHe U XUMUYECKHE CBOWCTBA KUCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB 1
42 |OcHoBaHusA: COCTaB, KIacCH(pHUKAIKsI, HOMCHKIATypa 1
43 |T[MonyueHre U XUMUIECKHE CBOMCTBA OCHOBAHHI 1
44 |KuCIoThI: COCTaB, KJacCU(pHUKALINsA, HOMEHKIIATypa 1
45 |[MonyueHre U XUMUIECKUE CBOMCTBA KHCIOT 1
46 Conu (cpemHne): HOMEHKIATYpPa, CIIOCOOBI OIYYCHHS, XUMUYECKIE CBOWCTBA 1
47 |MMpakruyeckas padora Ne 6 mo reme: Penrenue 3KCNepUMEHTAILHBIX 32124 110 TEMe 1 1
«OCHOBHBIE KJIACCHI HCOPTAHNYECKUX COeIMHEHUI»
48 |[eHeTHYeCKas CBsI3b MEKY KiTacCaMH HEOPTaHUYIECKUX COCAMHCHHI 1
49 |O6o6IIIeHHE U CHCTEMATH3AIUs 3HAHUH 1
50 |KonTpoabHasi paGora Ne3 no teme: ""OCHOBHBIE KJIACCHI HEOPTAHHYECKHX 1 1
coequHenui"
51 |[TepBbIc MOMBITKU KIACCU(PHUKAIIMH XMMUYECKHX dJIeMEHTOB. [IoHITHE O TpyIax CXOAHbIX | 1
HIIEMEHTOB
52 1

ITepunonnueckuit 3akoH u llepuoauueckas cucrema XuMu4eckux 3yemeHTos /1. 1.
MenpeneeBa
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Ne Tema ypoka KomnnuectBo yacos ‘I[aTa DIIEKTPOHH
n/n Beero |[Kontpo| [pakTu|[13Y1 bIC
nbHbIe || yeckue |[SHAA|| HdpOBEIS
paboThI|[paboThI obpazosare
JIbHBIC
pecypchl
53 | TIepwoabl, TPYIIIIBI, TOATPYIIIIbI 1
54 |Ctpoenue atomoB. CoctaB aTOMHBIX siziep. M30Tombl 1
55 |CtpoeHwHe 3JIeKTPOHHBIX 000I0Uek aTOMOB 3jeMeHToB [leproanyeckoii cucremsr /. W. 1
MenpaeneeBa
56 | XapakTepHCTHKa XUMHUYECKOI'0 3JIEMEHTA 10 €ro MOJ0KEeHHIO B [leproanyeckoii cucreme 1
J1. 1. Menpaeneena
57 |3nauenue ITeprHoanYecKOro 3aKoHa i pa3BUTHs HayKu v pakTuku. JI. 1. MenaeneeB —| 1
Y4EHBIH, TIEaror ¥ rpaskIaHuH
58 | DIEeKTPOOTPHUIIATEILHOCTS ATOMOB XHMHUYECKHX 3JIEMEHTOB/ Beepoccuiickas 1
npoBepoYHasi padora
59 |MoHHas XUMHUYECKas CBA3b 1
60 |KoBasieHTHast OISIPHAS XUMHUUECKAsI CBSA3b 1
61 | KoBajieHTHasT HEMOAPHAS XUMUYECKas CBSI3b 1
62 | CrerneHb OKUCICHHUS 1
63 | OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIHH 1
64 |OxucnuTenn U BOCCTAHOBUTEIU 1
65 1 1

O0001eHne u cucreMaTu3anus 3HaHui no teme: «CTpoeHne aToMa. XUMHUYECKasi CBSI3b»
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Ne Tema ypoka KomuuectBo yacoB  ||[lara|| DnekTpoHH

n/n Beero |[Kontpo| [Ipakru|13Y4 bIC
nbHbIe || yeckue |[SHAA|| HdpOBEIS
paboThI|[paboThI obpazosare

JIbHBIC
pecypchl

66 |[KonTpoabHasi padora Ned mo Treme «CTpoenne atoMa. XMMHYECKAsA CBA3DY 1

67 ||AHanu3 kourponbHas pabora o teme: «CTpoeHne aToma. XUMHYECKas CBA3bY 1

68 |WTorosbilt ypok 1

‘I[O63.BI/ITB CTPOKY

68 4 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

No Tema ypoka KonuuectBo yacos Hata ||DnexTpon
/11 Hu3yue HBIC
Bcero ||Kontp||IIpakT Y
HUS || ITAGPOBEI
OJIBHHBI || HYECK e
© ue o0pa3oBar
pabor || pabot CIIBHBC
bl bl
pecypchl
1 |Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XMMUIECKUX demMenToB J1. 1. 1
MeHnpeneeBa
2 |3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKHX DJIEMEHTOB ITEPBBIX TPEX IIEPHOIOB 1
3 |Knaccuukamus 1 HOMEHKIIATypa HEOPraHUIECKHUX BEILIECTB 1
4 ||Buapl XUMHYECKOM CBSI3U U THITBI KPUCTAUIMYCCKUX PEIIETOK 1
5 |KonTpoabHas paGora Nel mo teme: «[loBTopenune u yriryd/aeHne 3HAHHI 0CHOBHBIX 1 1
pa3zaesioB Kypca 8 kiiaccay
6  |Knaccudukanus XUMUYECKHX PEAKIHI 10 Pa3IMYHBIM IIPU3HAKAM 1
7 1

[TonsATHE O CKOPOCTH XUMHUYECKOHN peakiuu. [IoHATHE 0 TOMOT€HHBIX U IT'€TEPOTE€HHBIX
peAKIMAX
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O06001IeHNEe M CUCTEMAaTH3alMsl 3HAHUH 110 TeMe: « DJICKTPOTUTHICCKAS TUCCOIHAIINS.

XUMHUYECKHE PEAKIIUU B PACTBOPAX»

Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTponH
/11 Hu3yue HBIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHHBI || HYECK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypcebl
8 |[loHsATHE O XUMUYECKOM paBHOBeCHH. PAKTOPHI, BIUSIONIHE HA CKOPOCTh XUMUYECKOM 1
PEAKIMU U TTOJI0KECHUE XUMUYECKOTO PABHOBECHS
9 |OxkucnIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIHH 1
10 |'Teopus smexTponutuueckoit auccormanyun. CUIbHBIE U CIA0bIe SIEKTPOIUTHI 1
11 |[Mounbie ypaBHEHUS peaKinii 1
12 | XumMuuecKre CBOWCTBA KUCIIOT M OCHOBAHHI B CBETE MPEJACTABICHHUH 00 3JIEKTPOIUTHUECKON 1
JUCCOIALINN
13 | Xumuueckue cBOMCTBA COJICH B CBETE MPEACTABICHUI 00 IEKTPOIMTUIECKON TUCCOIIHAIIMN 1
14 |TTousTHE O TUAPOIU3E CONEi 1
15 1
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTpoH
/o nu3yde HBIE
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHBI || HUECK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypcebl
16 | IpakTnueckas padora Ne 1o Teme: «Pelienue IKCHEPUMEHTAIBHBIX 32129 1 1
17 |Konrpoabnasi padora Ne2 110 Teme: «JEKTPOJHTHYECKAS THCCOMMANMS. XMMHYECKHE 1 1
peakuuu B pacTBOpax»
18 ||O0mIast xapaKTeprCTHKA TAIOTCHOB. XUMHUYCCKUE CBOWCTBA HA IIPUMEPE XJIopa 1
19 | Xnoporogopoa. CossiHasi KHCIIOTa, XUMUYECKUE CBOMCTBA, MOIyYCHUE, IPUMCHCHHE 1
20 MMpakTuueckas padora Ne 2 no teme: «IloJydenne COIHOM KUCIOThI, H3y4eHHE eé 1 1
CBOMCTB)
21 | BeryrciieHus M0 ypaBHEHUSAM XUMUYICCKUAX PEAKIIMii, €CITH OJIUH U3 PEareHTOB JaH B u30biTke | 1
22 |O0r11ast XxapakTepUCTUKA dJIEMEHTOB VIA-TpyIibI 1
23 1

AnnorponHbie MoguduKauu cepbl. HaxoxieHue cepbl U €€ COeTMHEHHU B IPUPO/IC.
XHUMHYECKHUE CBOMCTBA CEPHI
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTpoH
/11 Hu3yue HBIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHHBI || HYECK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypcebl
24 |CepoBomopo, cTpoeHue, GU3HIECKHE U XUMUYECKHAE CBOUCTBA 1
25 |Oxkcuppl cepsl. CepHast KUCIIOTa, (PH3UUECKHAE U XUMHUECKHE CBOMCTBA, IPUMEHEHNE 1
26 | XuMHUECKUE pEaKIiy, JIekKAIIUEe B OCHOBE IPOMBIILICHHOTO CII0C00a MOIyYEHHsI CEPHOM 1
KHUCJIOThI. XUMUYECKOE 3arPSI3HEHUE OKPYKAKOUIECH CPEIbI COCTUHEHUSAMU CEPBI
27 | BpIUnCIIEHHE MacCOBOM TOJIM BBIXOA MPOAYKTA PEAKIIUN 1
28 | OOr1ast XapaKTepUCTUKA dJIEMEHTOB VA-TpyIbl. A30T, paClpOCTPAHCHUE B IPUPOJIE, 1
(buznyecKre 1 XUMUYECKHE CBOMCTBA
29 | AMMHuaK, ero Gpu3nvIecKre 1 XUMHUECKUE CBOMCTBA, OJYUYCHHE U PUMEHEHHUE 1
30 [MpakTuueckas padora Ne 3 mo teme: «IlosryyeHnne aMMuaKa, 3y4eHHe ero CBOMCTB 1 1
31 1

A30THas KUCJIO0Ta, €€ GU3NUEeCKUEe U XUMHUECKUE CBOMCTBA
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTpoH
n/m n3yde HEIE
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHHBI || HYECK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypesl
32 | Mcmonp30BaHUe HUTPATOB M COJIEH aMMOHHS B KAUECTBE MHUHEPAIBHBIX YI0OPEHHIA. 1
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta
33 | dochop. Oxcun hochopa (V) u dpocdhopras kucinora, GU3NIESCKUES U XUMHUUCCKHE CBONCTBA, 1
MOJIyYCHHE
34 | Ucnonp3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YI0OPCHUH. 3arpsa3HeHe PUPOTHON 1
cpenasl pocdaramu
35 |Vraepon, pacpocTpaHeHHUE B IPUPOJE, (PU3MUCCKUE U XUMUYIECKHE CBOMCTBA 1
36 |Okcumpl yriaepoaa, ux GU3NIecKre U XUMHUECKUE CBOMCTBA. DKOJIOTHYECKHE TPOOIIECMBI, 1
CBsA3aHHBIE ¢ OKcHIoM yriepoza (IV)
37 |'VrospHas KHCIO0Ta U €€ COH 1
38 |MpakTuueckas padora Ne 4 mo reme: "Iloyqenne yriekuciaoro raza. Kauecrsennas 1 1
peakumsi Ha KapOOHAT-HOH"
39 1

HepBOHa‘—IaJ'ILHI)IC TIOHSTHS 00 OPTraHUYCCKUX BCIICCTBAX KAK O COCAMHCHUAX YyIJICpOJaa
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTpoH
/11 Hu3yue HBIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHHBI || HYECK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypcebl
40 |KpemHMii U €T0 COETUHEHMS 1
41 |MpakTnyeckas padora Ne 5 no reme: Pemenue JxcnepuMeHTAILHBIX 32124 110 TeMe 1 1
«BaxHelimme HeMeTAIbI M UX COEeIMHEHUS»
42 |KontpoubHas padora Ne3 no teme: « Baskneiilne HeMeTALIbI M HX COEIHHEHHSI» 1 1
43 ||O61mas xapaKTepUCTHKA XHMUYECKHMX 3JIEMEHTOB — METAIIOB. MeTalyInuecKas CBsI3b U 1
METaJUINYECKas KpUCcTaandeckas pemerka. GU3ndyeckrne CBOMCTBa METAJIJIOB
44 | Xumudeckre CBOMCTBA METAJIOB. DJIEKTPOXUMHUCCKUIN P HAPSHKCHUIA METAIIIOB 1
45 |O6mue crmocoOs! momydeHust MeTaautoB. CIiiaBel. BeIducacHHS 10 ypaBHEHHSIM XHMHYCCKUX 1
pEaKLNi, €CIIU OAUH U3 PEAr€HTOB COAECPKUT MTPUMECH
46 1

[TonsiTHe 0 KOPPO3UU METAIIIOB
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTponH
/11 Hu3yue HBIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHBI || HTYCCK e
¢ ve o0pa3oBar
pabor || pabot
CJIBHBIC
bl bl
pecypcebl
47 |[lexo4HbIE METAILIBL 1
48 |Okcuapl ¥ THAPOKCHIBLI HATPHUS M KaJIHsI 1
49 |MIlemouyno3eMeIbHBIE METAIIIBI — KAJILIMNA U MarHui 1
50 |BaxkHellIne COeIUHEHUS KAJIbIUS 1
51 |O006IIEHHEe U cucTEMAaTH3aIUs 3HAHWMA 1
52 |DKECTKOCTH BOBI M CITIOCOOKI €€ YCTpaHEHHSI 1
53 |IIpakruyeckas padora Ne 6 o reme: "KécTKOCTL BOALI U METOABI €€ ycTpaHeHus " 1 1
54 || ATroMUHUI 1
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Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTpoH
n/a Hu3yde HbIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHBI || HTYCCK e
¢ ve o0pa3oBar
pabort || pabot CITBHBIC
bl bl
pecypcsl
55 | AmboTrepHbIe CBOMCTBA OKCH/IA M THIPOKCHIA 1
56 |Keneso 1
57 ||Okcupl, THApOKCH BT U cou kenesa (I1) u xxenesa (I11) 1
58 |O0001IEeHNE U cucTeMaTU3alys 3HAHUH 1
59 |IMpakruyeckas padora Ne 7 o Teme: Pemienue 3KCIepMMEHTAIBHBIX 32124 [0 TeMe 1 1
«BaxHeHme MeTAJIbI U UX COEAMHEHHSD)
60 |BpruuciieHus 0 ypaBHEHUSAM XUMHUYECKHAX PEAKIIVIA, €CITH OAMH U3 PEareHTOB JaH B U30BITKE 1
WJIA COJICPKUT MPUMECH. BBIUHCIIEHUS MAaCCOBOM 10JIM BBIXO/1a MPOIYKTA PEAKIIUU
61 |O606meHe u cucTeMaTu3aIus 3HaHU 1Mo Teme: «BaxHelIe MeTalTbl U UX COSTUHEHUS 1
62 1 1

KonTtpoJsbnas padora Ned no teme: « BaxxkHeliue MeTaJJIbl M UX COEIUHECHUS»
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Ne Tema ypoxka KonuuectBo yacos Jara ||DnexTponH
/11 Hu3yue HBIC
Bcero | Kontp| IIpakT y
HUSL || LU POBBI
OJIBHHBI || HYECK e
¢ ve o0pa3oBar
pabor || pabot
CJIBHBIC
bl bl
pecypcebl
63 |AHanu3 KoHTpoIbHAs paboTa 110 TeMe: «BaXkKHelIe METAILIBI U X COEAUHEHUSD 1
64 |BemiecTBa M MaTepUabl B [IOBCEIHEBHOM )KM3HH YETOBEKA 1
65 | Xumuueckoe 3arps3HEHHE OKPYKAIOIIEH CpeIbl 1
66 |Posib XMMUH B PEIICHUH SKOJOTHUYECKHUX MPOOJIEM 1
67 |O6061mEenNe 1 cucTeMaTH3alMs 3HaHUH 10 TeMe: «BaxkHel e HeMeTaLIbl U UX 1
COeIMHEHHUSD)
68 |WTOrosbilt ypok 1
‘I[O6aBI/ITL CTPOKY
68 4 7
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo wacos DnexTpoHHbIE (IUPPOBEIC)
n/m Beero|| KourposbHbie [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
Paznen 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
1.1 | Xumust — BaskHast 00J1aCTh €CTECTBO3HAHUS U 5 2
IPAKTHYECKOM JCATCIHHOCTH YeI0BEKa

12 |BermiecTBa 1 XUMHUYECKHE PCAKIIUH 15 1
Hroro mo paszaeny 20
Pa3znes 2. Baxxneiinue npeacraBuTe/ i HEOPraHNYeCKNX BelleCTB
2.1 |Bosnyx. Kucnopon. ITousrue 06 okcrgax 6
2.2 |Bogopoa. [ToHsTHE 0 KUCIIOTaX M COJISAX 8 1
2.3 |Boga. PactBopsl. ITonstre 06 OCHOBaHHSIX 5 1 1
2.4 |OCHOBHBIE KJIACCHI HEOPrAaHUYECKUX COCTUHCHUI 11 1 1
Hroro mo paszaeny 30

Paszpnea 3. Ilepuoanyeckuii 3akon u llepumoanyeckas cucrema xumudeckux djaeMeHToB /I. U. MenaeneeBa. Ctpoenne
aTOMOB. XUMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMHU

3.1 |[Tepuoamueckuii 3akoH u [leproguueckas cucreMa 7
XUMHYecKuXx rjieMeHToB [l. M. Menaeneena.
Crpoenue atoma
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Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuectBo wacos OnexTpoHHbIE (IUPPOBEIC)
n/n Bcero|| KonrposbHbie [MpakTryeckue obpasoBatenbHbIe PeCypChl
paboThl paboThl
3.2 | Xumnyeckas cBs3b. OKHCIUTEIBHO- 8 1
BOCCTAHOBHUTCJIBHBIC PCAKITUN
‘I[O63BI/ITI) CTPOKY
Htoro no pazgeny 15
‘I[O63BI/ITI) MOJTYJTb
‘I[O6aBI/ITB pazzen
Pe3epBHOE Bpems 3
68 4 5

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT PAMME

36




9 KJIACC

Ne HaunmenoBaHue pa3/iesioB ¥ TEM MPOTrPaMMbI KonudecTBo yacos DnexTpoHHbIe (IU(POBHIC)
n/m Bcero|| KonTtponbHbie [IpakTHYeCKUE 00pa3oBaTEIBLHBIE PECYPCHI
paboThI paboThI
Paznen 1. BemecTBO M XUMHYeCKHE PeaKIIUU
1.1 |[ToBTOpeHUE U yriyOiieHUEe 3HAHUH OCHOBHBIX 5 1
pasjienoB Kypca 8 Kiacca
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKHX 4
peaKiun
1.3 |DaekTpoauTHUecKas IUCCOHaIKsa. X UMHUCCKHE 8 1 1
peaKiiK B pacTBOPax
Hroro mo pazgeny 17
Pasznen 2. Hemera/iibl M UX COeIUHECHUS
2.1 |OG6m1ast xapaKTEepUCTHKA XUMUYECKUX JICMEHTOB 4 1
VIIA-rpynnel. ['anorenst
2.2 |O0miast XapaKTEpUCTHKA XUMUYCCKUX JICMCHTOB 6
VIA-rpynnel. Cepa u €€ coeTuHeHust
2.3 |O0mIast XxapaKTEpUCTUKA XUMUIECKUX JICMEHTOB 7 1
VA-rpymmsl. A3ot, Gocdop B X COeTUHCHUS
2.4 |O0mIast XxapaKTEpPUCTHKA XUMHYECKUX JIEMEHTOB 8 1 2

[VA-rpynmnsl. Yriepoa u KpEMHUN U UX
COEMHECHUS
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No HaunmeHnoBanue pa3faenoB U TeM OpOTrpaMMBbI KommuecTBo yacos DnekTpoHHbIE (IU(PPOBHIC)
n/m Bcero|| KonTtponbHbie [NpakTHYeCKUE 00pa3oBaTENBHBIE PECYPCHI
paboThI paboThI

Hroro mno pazaeny 25

Paznen 3. MeTaJuiibl M MX COeTHHEHUSA

3.1 ||OGmire cBOKCTBAa METAJIIOB 4

3.2 |Baxueilme MeTanibl U UX COCAUHEHUS 16 1 2

Hroro mno pazaeny 20

Paznen 4. XuMusi M OKpYyKA0OLIAs cpeaa

4.1 |BemiecTBa 1 MaTepHalIbl B )KU3HH YEIOBEKa 3

Hroro mo pazgeny 3

‘H06aBI/ITB MOJTYJTh

‘H06aBI/ITB pazzen

PeszepBHOE Bpems 3

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME | 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

BriOepute yueOHbIe MaTepUalibl

BBenuTe cBOM BapuaHT

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Bseaute nanunie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

BBenure nanuenie
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