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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBi€Ha Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO o01ero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCHUTAHUS U C YYETOM KOHILIENIIMHU MPENofaBaHUs
yueOHoro npeamMera «Xumus» B o0pazoBatenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuM Jaé€T TpeACTaBICHUE O IENAX, 00IIell cTpaTeruu oOydeHws,
BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMH y4ye€OHOro MpeIMEeTa, YCTaHABIUBAECT
00s3aTeNbHOE MPEMETHOE CO/IepKAHUE, MPEyCMATPUBAET PaCIIPEEICHHE ero Mo KiaccaMm
U CTPYKTYpUPOBaHHE IO pas3ielaM M TEMaM [porpaMMbl IO XUMHUH, OIPEIEIAET
KOJMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEPKAHUSI, PEKOMEHAYEMYIO
MOCJIEOBATEIILHOCTh M3YYEHHSI XUMHUHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTMKU Y4eOHOTo Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaloluXCs, ONpPeesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHUN K pe3yjbTaTaM OOYy4YeHHsI XMMUU Ha YpOBHE IeJied W3y4deHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM NE€ATENTLHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMUU CIYXKHUT OCHOBOM it (GOPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs,
€ro MpeCTaBICHUN 0 MaTepUaTLHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT PopMUpYyEeMbIe
XUMHEH TpeCTaBICHUs] O B3aUMOIIPEBPAIICHUSIX YHEPruu M 00 HBOJIIOIUMU BEIIECTB B
IPUPOJIE, O MyTIX PEHICHHS TJI00ATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UY€JIOBEYECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, TMHINEBOM M HIKOJOTHYECKOM Oe30macHOCTH, MpodsieM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH JUIsl caMOpa3BUTHUA U (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpPMHUpPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIIbHON yueOHOU NEATEIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIIEOBATEIbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HU, TaK U B MPOPECCUOHATBHOMN JAEATEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO
B3[VISiJa HA EQUHCTBO MPUPOJABI M YEJOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJaIONINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAay4YHBIM
3HAaHMSIM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3oBaHME
00yJaromuxcs.

JlaHHbIe HampaBIeHUsI B OOYYEHUU XUMHUK OOECIIEUMBAIOTCA CIIEHU(PUKON COACpKaHUS
y4eOHOro mpeiMeTa, KOTOPBIM SIBISETCA MeNarorMueckd agalnTUPOBAHHBIM OTPa’KEHHEM
0a30BOM HayKH XUMHH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX OHSITUNA OPTraHUYECKON XUMUHU.

CrpykTypa cofepkaHusi MpOrpaMMbl IO XUMUU CPOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxozaa K e€ uzyuenuro. CopeprkaHue CKJIAJbIBACTCS U3 CUCTEMbI MOHSATUNA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUU O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OpraHU30BaHbI MO MPUHIIMIY MMOCIEI0BATEIbHOIO PA3BUTHS 3HAHUM Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUsSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3H;

— IIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teoperuuecknue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMITUPUYECKH IMOJTYUYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K APYrOMy,
BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MMPUMEHEHHS U TIOJIyYeHHUS U3y4aeMbIX BEIICCTB.

OcBoeHHE MPOrpaMMbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABJISIONICH HAyYHOM KapTUHBI MHUpA B JIOTMKE €€ CUCTEeMHOW TPHUPO/IBI,
IIEHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHHUIO U METOJlaM IO3HaHUs B Hayke. M3ydenue
XUMHHU TPOUCXOIUT C MPUBJICYECHUEM 3HAHWN W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipu M3yyeHUn XUMUH TPOUCXOIUT GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAayKH
KaK 00JIaCTU COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTUUECKON NEeATeIbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajada ydeOHOro mpeaMera COCTOUT B
dbopMUPOBaHUN CUCTEMbI XUMHUUYECKUX 3HAHUN — BaKHEHITUX (DAKTOB, MOHATHI, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
A3bIKa HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM TO3HAHMS MPU U3YyUYEHUU BEIIECTB U
XUMHYECKUX pEaKIui, B (POPMUPOBAHUM U PaA3BUTHH TO3HABATEIBHBIX YMEHHH U HUX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOM M Yy4eOHO-MCCIEAOBATEIBCKOW JESTEIHHOCTH,
OCBOCHHUH TIPaBUI O€30MaCHOT0 OOpPAIEHU C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipu u3ydeHnn XMMUW HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHUE
mpUOOpeNn TaKue eI, Kak:

—  (QopMupoBaHME  HHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMoOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HH;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CUCTEMATUYECKOE MPUOOIIEHUE OOYyYarolmuXcs K
CaMOCTOSITEJIbHOM  TO3HABATENIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM TO3HAHUS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecredeHre YCJIOBUM, CIOCOOCTBYIOUIUX MPUOOPETECHUIO OOYYarOIIMMUCS OIbITa
pPa3HOOOpa3HOM JIEITEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMIA), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUAOB JACSTEIbHOCTH;



— dopmupoBanue oOmeld GyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCII€ YMEHUN OOBSCHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa, HCIOJIb3Ys
3HAHUS U OIBIT, MOJYYCHHbIC TPU U3YYCHUU XUMUU, IPUMEHSTh UX MPHU PEIICHUH MPoOiemM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— ((opmupoBaHue y oOOydYaOIIMXCA TYMAaHUCTUYECKUX OTHOIIECHHUW, MOHUMAHMS
LEHHOCTH XMMHYECKUX 3HAHUU NIl BIPAOOTKU 3KOJOTMUYECKH LEIeCO00pa3HOro NOBEACHUS
B OBITY M TPYAOBOW JI€ATEIILHOCTH B ILIEJIAX COXPAHEHUS CBOETO 3/10POBbSl U OKPYKAIOIIEH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHUBAIMKM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUsSI OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOQ ISl U HAMPABIEHHOCTH AAJIbHEUIEro 00y4YeHusl.

OO611ee YyncIo YacoB, OTBEAEHHBIX JIJISl U3YUEHUS! XUMUHU HA YPOBHE OCHOBHOTO OOIIET0O
oOpasoBanus, cocrapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJlen0), B 9 kinacce —
68 yacoB (2 yaca B HEJICJIIO).

COAEPKXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

[IpenmeTr xumuu. Poinb XMMHM B JKM3HM 4YeJOBeKa. XHMMHS B CUCTeME HaykK. Tena u
BelecTBa. PU3MYECKUE CBOMCTBA BEIECTB. ArperatrHoe cocTosiHue BemniectB. [loHsiTHe o
MeToAaX MO3HaHus B XUMHUHU. YHCThIe BemecTBa U cMecH. CrocoObl pa3ieieHus CMECei.

ATOMBI W MOJEKYJbl. XUMHYECKHE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBa cocTaBa BellecTB. (OTHOcHUTeNbHAass aToMHass Macca. OTHOcUTENbHAS
MoJIeKyJIgspHasi Macca. MaccoBasi J0JIsl XMMHUYECKOTO JIEMEHTA B COCUHECHUH.

KomnuectBo BemectBa. Monb. MomsapHasa mMacca. B3auMocCBs3b KOJIMYeCTBAa, Macchl U
qucia CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérhl mo ¢popMysiaM XUMHYECKUX COCTMHEHUH.

®u3nYecKue M XUMHUYECKUE SBIICHUSA. XHMMHUYECKas peakius U e€ NMpU3HAKU. 3aKOH
COXpaHEHHMS MAacChl BEIIECTB. XHMHYECKHE YypaBHeHHUsA. Kiaccumpukamus XAMHYESCKHAX
peakiuil (CoeInHEeHUs, Pa3IoKEHHUs, 3aMEILeHNs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/A0#, MpaBujiaMu pabOTHI B JIaOOPATOPUH U TIPUEMAMHU
oOpareHust ¢ 1a00paTOpHBIM 000PYAOBAaHUEM, H3YUYCHHE W ONMCAaHHE (PU3MUCCKUX CBOMCTB
00pa3loB HEOPTaHWYECKUX BEIIECTB, HabOMo/IeHne Pu3nyeckux (TUTaBICHHE BOCKA, TAsSHUE
JbJla, pacTUpPAHHE caxapa B CTYIKEe, KUIEHHE M KOHJCHCAIMS BOJbI) M XUMHUYECKHX
(ropeHue cBeYH, MpPOKAJIMBAaHWE MEIHOW IMPOBOJIOKH, B3aWMOJICHCTBHE Meja C KHCIOTOM)
SIBJICHUM, HAOJI0JCHWEe ¢ ONHCAHWE TMPU3HAKOB TMPOTCKAHUS XHWMHUYECKUX PEaKIUi
(pa3noxkeHue caxapa, B3aUMOJCUCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe
ruapokcuaa meau (Il) mpu HarpeBaHuu, B3aMMOJICUCTBUE KeJie3a C pacTBOPOM COJU MEIU



(I1), w3yueHue crmocoOOB pa3jelieHHus CMeceil: ¢ TOMOINBI MarHuTa, (UIbTPOBAHHE,
BBITIAPUBAaHUE, NUCTWLIALMS, XpoMmaTorpadus, MPOBEJACHUE OUYMCTKHA IMOBAPEHHOW COJIH,
HaOJIOJICHUE W OIMCaHHE PE3yJbTAaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHMsI MaCChl, CO3/JaHUE MOJIETICH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxxHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3znyxa. Kucinopoa — 31€MEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kucimopojga B mpupoje, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenune xkucnmopoga. CrocoObl TOJNy4eHHUS KHUCIOpoAa B
nabopatopuu W NpoMmblluieHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/IA.

TeroBoit 3¢p(deKT XUMHUYECKOW peakiMu, TEPMOXMMHYECKHUE YpPaBHEHUS, DK30- U
SHJIOTEPMHUYECKHE pEakuu. TOIIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHUE
napHuKkoBoro 3¢ dexra, pa3pyineHue 030HOBOTO CIIOsI.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Boaopoaa B HOPUPOJE,
dbu3HYecKue U XUMHYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOOBI MmonydeHus. Kuciaotsl u comu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue cBOMCTBA BOAbl. Boma kak pactBopurenb. PactBopsl. HacwliieHHBIE U
HEHACBIIIEHHBIE PAacTBOPHl. PacCTBOpMMOCTH BelleCTB B Boje. MaccoBas /10Jid BEIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUS. Posib pacTBOPOB B MPUPOJE U B )KU3HU
yenoBeka. KpyroBopoT Bosl B npupoje. 3arpsi3HEHUE NpUPOAHBIX BoA. OXpaHa U OUMCTKA
IPUPOJHBIX BO/I.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcuabl. Knaccudukamnus okcuioB:
cojieoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aMQOTepHbIE) U  HECOoJIeoOpa3yrolIne.
Homenknatypa okcupoB. dusnmyeckue M XMMHYECKHME CBOWCTBA OKCUIOB. [lomyueHwue
OKCHU/JIOB.

OcnoBanus. Knaccudukanus oOcCHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanui. @U3NYECKHE U XUMHYECKHUE CBOMCTBA OCHOBaHWU. [lonydyeHue
OCHOBaHHI.

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucnor. dusudeckue u
XUMHUYECKHE CBOMCTBa KuCIOT. Psan aktmBHOcTM MetammioB H. H. bekerosa. Ilomydenue
KHUCJIOT.

Conu. Homenknatypa coneil. @usndeckue u Xumuueckue cBoiictBa cosueil. [lomydenue
COJIEH.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COEUHECHUMU.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEACIEHUE COACPXKAaHHUS KHUCIOpOAa B BO3JAYXE, MOJIYYCHHE,
coOupaHue, pacliO3HaBaHUE U W3YyUYEHHE CBOMCTB KUCIOpPOAA, HAOI0ICHHE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJAOM M YCJIOBHUSI BO3HHUKHOBEHHUS U MpEKpalleHusi ropeHus (moxapa),
O3HAKOMJICHHE C oOpasllaMu OKCHJIOB U OMHCAaHWE UX CBOMCTB, IMOJy4eHHE, cOOMpaHue,
pacrno3HaBaHUEe M W3yYE€HHE CBOMCTB BOJOpoja (FOpeHHe), B3aUMOJCHCTBHE BOJOpOaAa C
okcusoM menu (l1) (BO3MOKHO MCMOIB30BaHUE BUACOMATEPUAIOB), HAOMIOAECHUE 00pa3loB
BEILIECTB KOJIMYECTBOM | MOIIb, HCCIIEIOBAHME OCOOCHHOCTEW PACTBOPEHHUSI BEUIECTB C



Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOU J0JIEN
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOABI C METaUIaMu (HATPUEM M KaJbLIEM)
(BO3MO’KHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB), UCCIEAOBAaHUE OOpPA3I[0B HEOPTaHMYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUSI OKPACKU WHJIUKATOPOB B PacTBOpax
KHCJIOT W Iienoued, u3yudeHue BizaumojeiictBus okcuaa menu (II) ¢ pactBopom cephoit
KUCJIOTBI, KHCIIOT C METajulaMH, PEAKUHMN HEeUTpaln3alluu, IMOJIYy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METajUla JPYrUM M3 pacTBOpa COJU, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7]a4 10 TeMe «BakHelme K1acchl HEOPraHUYECKUX COCTMHEHMIN.

Iepuoanueckui 3axkoH u Ilepuoauyeckas cucrema xXuMu4yeckux diemenron /1. H.
Menpaeaeesa. Crtpoenue aTOMOB. Xumnueckast CBA3b. OxucJIuTeNBHO-
BOCCTAHOBUTEJIbHBIE PeAKIUN

[lepBble MOMBITKH KiIacCU(PUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE W IIETOYHO3EMEIbHbIE METAJIbI, TaJIOTe€Hbl, UHEPTHHIC
rasbl). JEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepumoagmueckas cucrema xumuyeckux saemeHtoB J[. WM.
MenneneeBa. KopoTkonepuoanas u JgiauHHonepuoaHas ¢gopmbl [lepuoguyueckoil cUCTEMbI
xumuueckux snemeHTtoB J[. WM. Menneneesa. Ilepuonbr u rpymmbl. OUBNYECKUN CMBICTT
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/ia U TPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. HM3orombl. Onektponsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB TepBbix 20 XuMHUYecKHX 3JieMeHTOB llepuomnueckoit
cucteMsl JI. 1. MenneneeBa. XapakTepucTuKa XUMHYECKOTO AJIEMEHTA IO €r0 MOJIOKEHHIO
B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHMS  paJdyca aTOMOB  XHMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHUOIaM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuoguueckod CHCTEMBI XUMHUYECKHUX
3JIEMEHTOB ISl pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U IpakIaHUH.

Xumnueckas  cBs3b.  KoBaslieHTHas  (MmoJjsipHasi W HENOJIsIpHAas)  CBSA3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHuss. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEJIH.

Xumuueckuit IKCnepumenm:

M3ydeHHe 0Opa3IoB BEIIECTB METAIJIOB U HEMETAJNIOB, B3aUMOJCHCTBUE THUIPOKCHIA
LMHKA C pACTBOPAMHU KHCJIOT U LIEJIIOYEH, IPOBEAECHHUE ONBITOB, WJUTIOCTPUPYIOLIUX ITPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuidi  (ropeHue,  peakiuu  pa3lIokKEHUs,
COCJTMHECHUA).

Mexcnpeomemunie cea3u

Peanuzamuss MeXnpeAMETHBIX CBSI3€M NPU  HM3YYEHHMM XHMUHA B 8§  Kjacce
OCYULIECTBIISIETCS. Y€pPe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHATUH, SBJISIOIIMXCA CUCTEMHBIMU JJII OTACIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OOmme ecTeCTBeHHO-HAYYHBIC IOHATHUS: HAYYHBIA (DakT, THIOTE3a, TEOPHs, 3aKOH,
aHanmW3, CUHTE3, KiIaccu(puKamus, TMEepUOANYHOCTh, HAONIOEHWE, OSKCIICPUMEHT,
MOJICIIUPOBAHUE, H3MEPEHUE, MOJICTh, SIBJICHHE.

dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIHI,
PaaMOaKTHBHOCTh, MOJIEKYJA, JCKTPUUYCCKUN 3apsl, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, (U3NUECKUE BEITUIMHBI, CIMHUIIBI H3MEPEHHS, KOCMOC, TIAHETHI,
3BE3b1, CoJHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIbI, TOJIE3HbBIC
HCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

NNJIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUS ITPOT'PAMMBI 11O XUMUHN HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUS

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pe3yibTaThl OCBOCHHUS IPOrPAaMMbI OCHOBHOTO OOIIEro 0Opa30BaHMS
JOCTUTAIOTCS B XOJI¢ OOyYeHHs] XHMHHM B CIWHCTBE YYeOHOH ¥ BOCIHMTATEIHLHOM
JCSATEIIBHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCUHWCKHUMHU COITMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, NMPHUHATBIMH B OOIICCTBE MpaBUJIaMU M HOPMaMH
MOBEJICHHUSI M CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS, CaMOPA3BUTHUSA M COIUATM3AIAN
o0y4Jaromuxcs.

JIMYHOCTHBIE PE3yJbTAaThl OTPa)KAlOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE OMBITA ASATEIHPHOCTH Ha €
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IICHHOCTHOT'O OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY U
HAyYHOMY HACIICIUIO, MOHUMAHHUS 3HAYCHHS XMMHYCCKOW HAYKH B KHU3HH COBPEMEHHOI'O
oO1iecTBa, CHOCOOHOCTH BIIaJIETh IOCTOBEPHON MH(POpMAITHEH 0 TIEPETOBBIX JOCTHKEHUIX U
OTKPBITUSAX MUPOBOM U OTCUESCTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOWCTBE MUpa U 0OIIIECTBRA;

2) TPaskaIaHCKOT0 BOCIIUTAHUSI:

MPEACTABICHNUS O COIMAIBHBIX HOPMAaxX WM IpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUICKTMBE, = KOMMYHHKATHBHOM  KOMIICTCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIEIOBATEIILCKON, TBOPYECKONH W JPYTHX BHJAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH TPH BBITOJHCHUN YYEOHBIX, IMO3HABATEIBHBIX
3a/1a4, BBIITOJTHCHUHW XHUMHUYCCKHX OKCIIEPUMCHTOB, CO3JIaHUM YYCOHBIX ITPOCKTOB,
CTPEeMJICHUS K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TMPOIECCEe ITOW ydeOHOU
NEATeIIbHOCTH, TOTOBHOCTH OIICHHWBATH CBOE IMOBEJCHUE W IOCTYNKH CBOMX TOBapHUIIEH C
MTO3HUIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIICICTBUI TTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA .

MHPOBO33PCHUYCCKHE TMPEACTABICHHS O BEIIECTBE W XHMHYCCKON  peaKIuw,
COOTBETCTBYIOIIHE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY JIJIS
IMOHUMAHMS CYIIHOCTH HAyYHOM KapTUHBI MHpa, NPEACTaBiICHUI 00 OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOIBI, B3aUMOCBS3SAX UEIOBEKa C MPUPOJHOU Cpenoil, o
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIPABICHHBIE HA TOJyYE€HHWE HOBBIX 3HAHWW TI0 XUMUH,
HEOOXOUMBbIE JJIsi OOBSICHEHMs] HAONIOJAaeMbIX MPOIECCOB UM SIBIICHHM, MO3HABATEIHHOM,
WH()OPMAITMOHHOW W YHMTATEIhCKOH KYJIBTYPBHI, B TOM YHCJIIE HABBIKOB CaMOCTOSTEIHHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOHN JIUTEPATYPOM, TOCTYMHBIMH TEXHUYCCKUMH
cpencTBaMu HHPOPMAITMOHHBIX TEXHOIOTHI;

HMHTEpeC K OOYyUYEHUIO U MO3HAHUIO, JIF0OO3HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caMOOOpa30BaHUI0, TMPOEKTHOM U UCCIEI0BATEIbLCKON JIESITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYUCHHUS B TaJIbHEHIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0pOBBbIN 00pa3 >KW3HHU, OCO3HAHWE TOCJICACTBUNA W HEMPUSTUE BPEIHBIX
npUBbIYEK (YHIOTPeOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOACHUS
npaBui 0€30MaCHOCTH NP OOpaIIeHUU C XMMHUYECKUMHU BEIIECTBAMU B OBITY M peaTbHOU
KHA3HH;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpPEC K TMPAKTUYECKOMY H3YyUYCHHIO mpodeccuii W Tpyaa pa3IudHOro poja,
yBOXEHUE K TPYAYy W pe3yjbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YKCJIE Ha OCHOBE
IPUMEHEHHS] TPEIMETHBIX 3HAHUM 110 XWMHH, OCO3HAHHBIM BBHIOOP WHIWBHIYaJIbHOU
TPACKTOPUH TIPOJIOTIKEHUS 00pa30BaHUA C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, ycHemrHoW mpodeccroHambHON
NEATeTbHOCTH W Pa3BUTUSA HEOOXOAUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBATHCS B
npodeccroHaIbHOMN Cpejie;

6) 3K0JOrH4eCKOro BOCIIUTAHUS :

AKOJIOTHUYECKH IIeJIeCOO0pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHHKY KU3HU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBAaHMsI, TIOHUMAHHUE IIEHHOCTH 3JI0POBOTO M O€30IMacHOro0 0oOpasa
KU3HM, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (DU3NUECKOMY U IICHXUYECKOMY
3I0POBBIO, OCO3HAHHUE IICHHOCTH COOJIIOICHUS TIPaBuil 0€301acCHOTO MOBESHUS MpU padoTe
C BEIIIECTBAMHU, a TAK)KE B CUTYAITUAX, YTPOIKAIOITUX 3IOPOBBIO U KU3HU JTIOJICH;

CITIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIydaeMble TIPU M3YYCHUU XHMUH, JUIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKOUEW NPUPOAHOM CpEIOW, Uil TOBBILIEHUS YPOBHSA
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHYECKUX MpodiieM u
MyTeH WX PEIICHHUS MOCPEICTBOM METOJOB XHUMHH, DKOJOTHYECKOTO MBINIJICHUS, YMCHUS
PYKOBOJICTBOBAThCS UM B TI0O3HABATEIIBHON, KOMMYHUKATHUBHOM M COITMAIBHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAYUMBIC JJIT (POPMHPOBAHUS
MHPOBO33PECHUsSI OOIICHAYYHBIC TITOHATHS (3aKOH, TEOpHs, IPHUHIMNI, THUIIOTe3a, (aKT,
CHCTE€Ma, TPOIIECC, JKCIEPUMEHT U JPYyroe.), KOTOPhIE HCMOJB3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4YEOHBIX IIpEeJAMETax MW II03BOJISIOT Ha OCHOBE 3HAHMH W3 ATUX IIPEIMETOB
dbopMupOBaTh MPEACTABICHHE O IEJIOCTHOM HAyYHOM KapTUHE MHUpPA, U YHUBEPCAJIbHBIC
yueOHBIC JeWCTBUA (MO3HABAaTEIIbHbIC, KOMMYHHKATHBHBIC, PETYJSITHBHBIC), KOTOPBIC



obecrnieunBaloT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEIbHOMY ILJIAHUPOBAHHUIO U
OCYIIECTBIICHUIO YYCOHOU JIeSITEILHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JelCTBUS

ba3oBble 1oruyeckue aeiicTBUA:

YMEHHUSI HWCMOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS] MPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBIC XUMHUYECKUX TIOHSATUM (BBIACIATH WX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aWMOCBSI3b C JIPYTUMH TIOHSATHUSMH), HCIIOJIB30BaTh TMOHATHS JJIs
OOBSICHEHUS OTIEIbHBIX (AKTOB M SBJICHUN, BBIOUpPATh OCHOBAHUS W KPUTEPUM IS
KJ1accu(UKaIMU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH, yCTaHABIMUBATh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXJY OOBEKTAaMU M3YyUYCHHS, CTPOUTHh JIOTMYECKUE PaACCYKIACHUS
(MHAYKTUBHBIC, JIETYKTUBHBIC, TI0 aHAJIOTHH), JIeJIaTh BHIBOJIbI M 3aKTIOUCHUS;

yMEHHUE NMPUMEHSTh B MIPOIIECCEe MO3HAHUS MOHITHUS (IPEIMETHBIE U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMbIe€ B XUMHH, NMPEOOPA30BHIBATH IMIUPOKO
NPUMEHSEMbIE B XHMHUHU MOJICTIbHBIE TPEJCTABICHUS — XUMUYECKUM 3HAK (CHUMBOJI
dJIEMEHTa), XUMUueckas (GopMmyia U YpaBHCHHUE XHMHUECKOW pEakIuu — TIpH PEIICHUU
y4eOHO-TIO3HAaBATEIbHBIX 3a/a4, ¢ YYETOM STHUX MOJEIbHBIX MPEACTaBICHUM BBHISBISITH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKN U3y9aeMbIX O0BEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIi, BBISABIISITH 00IIHME 3aKOHOMEPHOCTH, IPUIMHHO-CJICJCTBEHHBIC CBS3U
U TIPOTUBOPEUHNS B U3yUaE€MbIX MPOIIeccax U SIBJICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

yYMEHHE HMCIOJIb30BaTh MOCTaBJICHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a
TaKk)K€ B KadyecTBE OCHOBBI JUIsi (DOPMUPOBAHMS THUMOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOPETEHNE OIbITa MO TUIAHUPOBAHUIO, OPTraHU3AlMU M MPOBEICHUIO YUEHUUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJI0M IPOIIecca, CaMOCTOSTEIHHO MPOTHO3UPOBATH
€ro pe3ynbTar, (opMyIHpoBaTh OOOOIIEHUS W BBIBOABI MO PE3yibTaTaM MPOBEIEHHOTO
OTIbITa, UCCIICIOBAHUS, COCTABIIATH OTYET O MPOJIEIAaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX
BUJIOB M (OPM TIPEACTABICHUS, MMOTYIAEMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsipHAs
IUTepaTypa XHUMHYECKOTO COAEpKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHera),
KPUTHUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSTH PA3IMYHbIE METOIBI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE HH(POPMAIIUH
M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANUMBIX TSI BBITIOTHEHNS YICOHBIX U MTO3HABATEIBHBIX
3a7a4  ONpEeAeN€HHOTO TUMA, MPUOOPETEHHE OMmbiTa B O0JacCTH  HUCIOJb30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATHBHBIX ~TEXHOJIOTHI, OBJAJ€HUE KYyJIbTypOH aKTHBHOTO
WCIIOJIb30BaHUsl PA3JIMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMAIIbHYIO
dbopMy mpeacTaBieHUs WHPOPMAIIMK W WUIUTFOCTPUPOBATH pPEIIacMbIe 3a/1a4d HECIIOKHBIMU
cXxemMaMu, JuarpaMMamu, IpyrumMu ¢popmamMu rpauku U UX KOMOUHALIUSIMU;

YMEHHUE HCIOJb30BaTh U aHAJIU3UPOBATH B Mpoliecce YYEOHON M HCClieIoBaTeNIbCKON
NEATeNIbHOCTH HWH(OpMalMI0 O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sIUCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLEl MPUPOTHOUN CpeJibl.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUA:

YMEHHUS 3aJlaBaTh BOMPOCH (B Xojae Auanora W (WiM) AUCKYCCUHU) MO CYIIECTBY
oOcyxJaeMoi TeMbl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHHS
MPEIOKEHHOW 3a/1a4u;

YMEHUS TPEACTABIATh IMOJIYyUYECHHBIC PE3yJbTaThl MMO3HABATEIBHOU ESITEIHHOCTH B
YCTHBIX W TMHUCBMEHHBIX TEKCTaX; JelaTh MPE3EHTAIMI0 pe3yJbTaTOB BBINOIHEHUS
XUMHUYECKOT0 OJKCIEpUMEHTa (J1a0opaToOpHOTrO OmbITa, JabopaTopHO pabOThl  TIO
HCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHHs y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOM
U HUCCJEN0BATEIbCKON JEeATEIbHOCTH TMPHU PEHIeHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE
yuéTa OOIIMX HWHTEPECOB W COTJIACOBAaHMS MO3UIMN (0O0CyXkaAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMBI», KOOPJWHAIIMS COBMECTHBIX JIEUCTBHUH, OMpENEICHUEe KPUTEPUEB IO
OLICHKE KayeCTBa BHINIOJHEHHON pabOThI U JpYTHeE).

PeryisiTuBHbIe YHHBEpPCAJIbHbIE YYeOHbIe 1eiCTBHS:

YMEHHE  CaMOCTOSITEIBHO  OMNpEAeNATh  Iedd  JACATeNbHOCTH,  IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JeSTENbHOCTh, BBIOMpaTh HambOonee »d(PeKTuBHBIE CMOCOOBI pEHIeHUs YYeOHBIX W
MO3HABATEIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIIATH WM KOPPEKTHUPOBATH MPEITI0KEHHBIN
QITOPUTM JICUCTBUU MPH BHITIOJTHEHUU 3aJIaHWKM C Y4ETOM IOJYyYCeHHUS HOBBIX 3HAHUM 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX, OIEHUBATh COOTBETCTBHUE MOJIYYEHHOTO
pe3ynbTata 3asBICHHOM IIEJIM, YMEHUE WCIONb30BaTh W aHAJTU3UPOBATH KOHTEKCTHI,
npearaemMbie B YCIOBUM 3aIaHHM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO 0053aTE€IBHOTO COAEp>KaHUs,
YCTAaHOBJICHHOTO JaHHOW (denepalbHON pabodeil NporpamMmoi, BBIICISIOT: OCBOCHHBIC
oOydJaromuMuCsl Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JCHCTBHM, crielupUYecKue s
npeIMEeTHON 00nacTu «XuMUs», BUABI JACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpETAllii, MPeoOpa30BaHUIO W TPUMEHEHUIO B PA3JIMYHBIX Y4YE€OHBIX W HOBBIX
CUTYalUsX.

K koniy obydyenust B 8 kj1acce mpeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHUI:

e PpAaCKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECh (OJAHOPOJIHAs U
HEOJHOPOJHAsA), BAJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAasi M MOJIEKYyJIApHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAsT Macca, MaccoBasl N0 XHUMHUYECKOIo
AJIEMEHTa B COCIWHEHWHU, MOJISIPHBIH OOBEM, OKCHJ, KUCJIOTAa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCICHMS,  XUMHYECKas  peakuus,
KJIaccu(uKausl peakluil: peakuuu COEIUHEHHUS, PEaAKIUU PA3JI0KEHUs, peaKuuu
3aMelIeHus, peakiuu OOMEHa, 3K30- M SHJOTEPMHUYECKHE PEaKIUU, TEII0BOM
adexT peakiuu, SAPO aToma, IEKTPOHHBIA CIIOW aToma, aTOMHas OpOWTab,
paguyc atoMa, XMMUYECKasl CBsI3b, MOJSIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b,



MOHHAas CBS3b, MWOH, KATHOH, aHHWOH, pacTBOpP, MaccoBas [0S BEIIECTBA
(IpolileHTHAs! KOHLIEHTPAIIKs ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH M MPUMEHSTH 3TU
MOHSATHS IPU ONTMCAHUU BELECTB U UX MPEBPALCHUM;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJisi COCTaBJI€HUS (QOpMyJ BEIIECTB U
YPABHEHUN XMMUYECKUX PEaKIUH;

ONpEJENsITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHHUSX, CTEHEHBb
OKHUCJICHMSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAMJICKHOCTh BEUIECTB K
ONpeNeNnEHHOMY KJIacCy COEIMHEHMH 1o (GopMmynaM, BUJ XUMHYECKON CBA3M
(KOBaJICHTHAsI 1 MOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBaTh cMbICH [lepuonnyeckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE MEPUOJANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX JJIEMEHTOB OT UX
nosioxkeHnsa B llepuoguyeckoil crucTeMe, 3aKOHOB COXPAaHEHHMS MacChl BELIECTB,
NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaipo;
ONMKCHIBATh M XapakTepuszoBaTh TaOIMuHy0 ¢opmy Ilepuonnueckoir cucTeMbl
XUMHYECKUX DJIIEMEHTOB: Pa3jinyaTh MOHSTHUS «TJlaBHAs nmoArpymnna (A-rpymnmna)» u
«mobounas moarpymnmna (b-rpymnma)», Manbie u OoiblIue NEPUOAbI, COOTHOCUTH
0003HaueHus1, KOTOpble uMetoTes B Tabnuie «lleproguueckas cucreMa XUMUYECKUX
aneMeHToB [l. 1. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsAll sApa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh  XMMHUYECKHE  DJIEMEHTBl, HEOpPraHMYeCKHE  BeIeCcTBa,
XUMUYECKHE pEeaKUnu (110 YUCIY U COCTABY YYACTBYIOIIMUX B PEAKIIMU BELIECTB, MO
TeroBomMy 3 dexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMUYECKHUE CBOWMCTBA BEIECTB PA3IMYHBIX
KJIACCOB, TMOATBEpXkAasi ONUCAHWE [MPUMEPAMH MOJIEKYJSIPHBIX  yYpaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IPOTHO3UPOBATH CBOICTBA BEUIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIMUHBIX YCIOBHSIX;
BBIUHCIISATH OTHOCUTENBHYIO MOJIEKYJSIDHY0O M MOJSPHYKO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa MO0 (opMyJsie COEIUHEHHS, MacCCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOMN
peakiuu;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, OO0OOOIIEHHWE, CHCTEeMATH3AINI0,  KIACCH(PUKAIMIO,  BBISIBICHUC
IIPUYHMHHO-CIIEICTBEHHBIX CBSI3€H — JIJIS1 U3yUYEHHsI CBOMCTB BEIECTB U XUMHUYECKHUX
peaklnii, €CTECTBEHHO-HAY4YHbIE€ METOJbl IMO3HAHMS — HaOJIOJIEHHWE, NU3MEpEHHUE,
MO/IEJINPOBAHUE, SKCIEPUMEHT (pEabHbI U MBICIICHHBIN);

CJIEI0BaTh MpaBWIaM I[OJIb30BAHUS XMMHUYECKOM TMOCYyAOH M J1Ta0OpaTOPHBIM
000pyAOBaHUEM, a TAKXKE MpaBUiIaM OOpalIEHUsl C BEUIECTBAMU B COOTBETCTBHM C
MHCTPYKLIMSIMUA TI0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO W COOMpaHUI0 ra3000pa3HbIX BellecTB (BOAOpOJa W KHUCIOpOAa),



IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh M  NPOBOJAUTH XHMHYECKHE OKCIIEPUMEHTBHI  IIO
pacrno3HaBaHUIO PACTBOPOB IIEJIOUEH M KHUCIOT C MOMOLIbI0 MHIUKATOPOB (JaKMYyC,
(denondranenH, METUIOPaHX U IPYTHUE).

K koH1y 0o0yuenus B 9 kiiacce npeiMeTHbIE pe3yinbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

PacCKpbIBATh CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYyJIa, WOH, KAaTHOH, AaHWOH, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl pEaKIIHs,
XUMUYECKasi CBsI3b, TETUIOBOM dP(DEKT peakiyu, MOJib, MOJISIPHBIA 00BEM, PacTBOD,
AJIEKTPOJUTHI, HEJIEKTPOIUTHI, AJIEKTPOJUTHYECKAsT JUCCOLMALUS, PEaKIuu
MOHHOTO OOMEHa, Karajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTuMbie U
HEOOpaTUMbIC PEAKIIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, OKUCIUTEb,
BOCCTAHOBHUTEIIb, OKHCJICHHE W BOCCTAHOBJIICHHE, aUIOTPOINUsi, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJEHTHAsl, MOHHAs, MeETaJUInueckas), KpHUCTa/uIhuecKas
peléTKa, KOppo3usi METAIIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peaKlvu, MPeIeIbHO
nonyctumast konuentpamnusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHSITUNA M MPUMEHATH 3TH
MOHATHS TIPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY [JIi COCTaBJeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX DJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY
KJIACCy COEIMHEHM M0 (popMyJiaM, BUJ XUMHUUECKOW CBA3U (KOBAJICHTHAsI, HOHHAS,
METaJUIM4eCcKas) B HEOPTraHMYECKUX COEAMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU
dbopMyIie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHHM, THIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbIca  llepumommueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHMMAaHUE: OMHCHIBATh M XapaKTepU30BaTh TAOIMUYHYIO
dopmy Tlepuogmveckoil CUCTEMbl XUMHYECKHUX AJIEMEHTOB: pazinyaTh TMOHATHS
«rmaBHas noarpymnma (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)y, mMansie u
OOJbIIIIE TEPUOBI, COOTHOCUTH 0003HAUCHHUS, KOTOPHIE UMEIOTCS B MEPUOTUUECKOM
Tab/KIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsij sSApa, 00Iee YUCIo IEKTPOHOB U pacipeielieHue UX 1Mo
AIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOB M UX COCAUMHEHHUH B MpEJEeIax MajblX NEPUOJOB U TJIABHBIX HMOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PULUPOBAThL ~ XMMHUYECKHE  DJIEMEHThl, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCITYy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEILIECTB, MO
TeroBOMY  3(P¢dexTy, N0 HU3MEHEHHIO CTENEHEeW OKUCICHUS XUMUYECKHX
AJIEMEHTOB);



XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME M cHeuu(pUUecKHe XHMHUYECKHE CBOMICTBa
MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKIAsl ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YpPAaBHEHUs OHIIEKTPOJUTHUYECKOW AUCCOIMALIMM KHUCIOT, IIEJIOYEN H
COJIEH, TIOJIHbIE U COKpAUIEHHBbIE YPaBHEHHUS PEaKLMi HOHHOTO OOMEHA, ypaBHEHUS
peakuuid, TOJATBEPKAAIOIINX CYHIECTBOBAHUE T€HETHUYECKOM CBSI3M  MEXKIY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

PACKpbIBaTh CYIIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOCHMS, BO3MOKHOCTH
NPOTEKAHMS] XUMUYECKUX MTPEBPAILICHUN B pa3JIMYHBIX YCIOBUSAX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJNI0 XMMHYECKOTO 3JeMEHTa Mo (opmylie COEIMHEHHS, MaCCOBYIO
JOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJAWUTH PACUYETHI 0 YPABHEHUIO XHMHUYECKOU
peakuuu;

coONIoaTh TMpaBujia TOJIb30BAaHUS XUMHUYECKOM TMOCyIod U J1abopaTOPHBIM
o0opyAOBaHMEM, a TaKKe MpaBuiia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBIMOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTIJIEKUCIIOro rasa);
IPOBOAUTh PEAKIMH, MOATBEPKAAIOIIME KAadeCTBEHHBIH COCTAaB Pa3IMYHbIX
BEIIIECTB: PAclO3HABaTh OINBITHBIM IyTEM XJIOPUI-, OpOMHI-, MOIUM-, KapOOHAT-,
docdar-, cunukar-, cyiabpaT-, THAPOKCUA-UOHBI, KaTUOHBI AMMOHHS U HOHBI
U3Y4YCHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPaxX HEOPraHUYECKHUX
BELIECTB;

IPUMEHATh OCHOBHBIE ONIEPALIMM MBICIUTEIBHON AESITEIIBHOCTH — AHAJINU3 U CUHTE3,
CpaBHEHHUE, 0000IeHHe, CUCTEMATU3AlINI0, BBIBICHHE NPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISI U3YYEHHSI CBOMCTB BEIUECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl MO3HAaHUS — HaONIOJEHUE, H3MEpPEHHUEe, MOJIEINPOBaHHUE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).
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bu6moreka [IOK
1.2 B 15 1
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3.1
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XUMHNYECKas CBA3b.
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
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» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBo «lIpocBemenne

1. 'abpuensu O. C. Xumus. 8 knacc: yueOHUK AJi 00111e00pa3oBaTesIbHbIX Opranu3anui /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemienue, 2019

2. T'abpuensu O. C. Xumus. Meroanueckoe nocodue 11 8 kiacca yuedHoe mocooue J1is
obieo6pazoBarenbubix opranuzanuii / O. C. N'abpuensn, U. B. Axcénona, 1. T'.
OctpoymoB. — M.: IIpocsemienue, 2019

3. lNabpuensn O. C. Xumusa. COOpHUK 3a/1a4 U yIpaKHEHUH. 8 Ki1acc: yueOHoe mocooue
1u1s ob1eoo6pazoBarenbHbix opranuzaruii/ O. C. N'abpuensn, U. B. Tpurybuak M.:

ITpocsenienue, 2019

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. http://www.alhimik.ru. TIpeacraBieHbl pyOpHUKH: COBETHI A0UTYPUCHTY, YIUTEIIO XHMHUH,
CIIPaBOYHUK (OYCHB OOJbIIAs MOAOOPKA TAOIHI] M CIIPABOYHBIX MAaTEPUAJIOB), Beceas
XHMWSI, HOBOCTH, OJIMMITAA]TBI, KyHCTKamepa (Macca MHHTEPECHBIX UCTOPUIECKHUX
CBEJICHU).

2. http://www.hij.ru. XKypran «XuMus 1 )KH3HB» MOHATHO M 3aHUMATEIBLHO PaCcCKa3bIBaCT



000 BCEM UHTEPECHOM, YTO MIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnexkrponHsIii kypHaT « XMUMHKH U XUMUS,
B KOTOPOM TIPEICTABICHO MHOXECTBO

OIBITOB TI0 XUMHH, 3aHUMATEIbHOM HHPOPMAIIHH, TTO3BOJISIONICH YBIICYb YUCHUKOB
IKCIIEPUMEHTAIBHON YACThIO MPEMETa.

4. http://c-books.narod.ru. BceBo3morkHas tuteparypa mo XMMHH.

5. http://www.drofa-ventana.ru. 3BectHoe n3naTenbcTBO yueOHOM auteparypbl. HoBuHKH
HAyYHO-TIOMYJIIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XUMHHU.

6. http://1september.ru. XXypnan qis yauresei u He TOJIbK0. bobiioe Koau4ecTBo paboT
YICHHUKOB, B TOM YHCJIE U MCCIIE0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOABHBIN TOPTAN CO
CCBUTKAMH Ha 00pa30BaTeIbHbIE CANTBI IO XUMHH.

8. www.periodictable.ru. CoopHuk craTeii 0 XUMHUYECKUX DJIEMEHTAX, HILUTFOCTPUPOBAHHBIH

OKCIICPUMCHTOM



|. IlosicHuTE/ILHAS 3aICKA

Pabouas mporpamma Kypca xumuH Ui 9 kiacca pazpaboTaHa B COOTBETCTBUH ¢ DeniepaibHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OOIIETO
oOpa3oBaHus. B Heli Tak)Ke YIUTHIBAIOTCS OCHOBHBIC HJICH U MOJI0KeHHs [IporpaMmbl pa3BuUTHS B ((OPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX JEHCTB M TSI
OCHOBHOTO 0011ero obpa3oBanusi. [I[porpamma pazpaborana Ha ocHOBe aBTopckoid mporpammer O.C. I'abpuensna, o yueonuky aBTopoB O.C. I'abpuensn, U.T.
Octpoymos, C.A. CrnagkoB «Xumus. 9 kinaccy, Mocksa «IIpocsemienue» 2019 r.
B cootBeTcTBHU C 3TUMU JOKYMEHTAMH 00YJarOIIHecs OJDKHBI OBJIAJICTh MPUEMaMHU, CBSI3aHHBIMU C OIIPEICIICHUEM TOHITHN: OTPAaHUYUBAThH UX, OIHCHIBATH,
XapaKTepU30BaTh M CPAaBHUBATH. TaK KaKk XUMHUS — HayKa dKCIIEpUMEHTAIbHASI, 00yUJaronIuecs TOJDKHEI OBIa/IeTh TAKUMHU TTO3HABATCIILHBIMY YIEeOHBIMU
JEWCTBUSIMH, KaK SKCIIEPUMEHT, HaOII0IeHHEe, N3MEPEHHE, OTIICaHIe, MOeTMpOBaHIe, THIIOTE3a, BEIBOJ. B mporecce u3ydeHus Kypca y 00y4arouiuxcs
MIPOJIOJIKAIOT (POPMHUPOBATHCS YMEHUS CTABUTH BOIPOCHI, OOBSICHSITH, KJIAaCCH(PHUIIMPOBAThH, CPABHUBATH, ONPEISIISATh HCTOYHUKH WH(DOPMAIINH, TI0Ty9aTh U
aHAJTM3UPOBATH €€, TOTOBUTH HH(POPMAIIMOHHBIA MPOIYKT, MIPE3EHTOBATh €r0 U BeCTH TUCKyccuto. ClieloBaTeNbHO, AEITEIHHOCTHBIA OIXO0/1 B U3yYCHUN
XHUMHH CITOCOOCTBYIOT JTOCTHIKEHUIO JTMYHOCTHBIX, MPEMETHBIX U METAPEMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.
B ocHOBY Kypca MOJI0KEHBI CIIEeAYIONINE HeH:

e MaTepHabHOE CTUHCTBO U B3aMMOCBSI3h OOBEKTOB U SBJICHUI MPUPOIBI;

e BeIymas POJb TCOPSTUUCCKUX 3HAHHUM [T OOBSICHEHUS U MPOTHO3UPOBAHUS XHMHUCSCKUX SIBJICHUM, OIEHKH WX MPAKTHICCKOW 3HAYUMOCTH;

® B3aUMOCBS3b KAUYECTBEHHOW W KOJIMICCTBEHHON CTOPOH XUMHUYECKUX 00BEKTOB MAaTEPHAIHLHOTO MHUPA,

® DPa3BUTHE XUMUYECKOH HAyKH U MIPOU3BOJICTBO XUMHUYECKUX BEUIECTB U MAaTEPHAJIOB IS YAIOBJIETBOPEHUS HACYITHBIX TOTPEOHOCTEH UeioBEKa 1

oOuiecTBa, pemeHus rao0anbHbIX MPo0IeM COBPEMEHHOCTH;

® TeHEeTHYecKas CBSI3b MEX]y BELIECTBAMHU.
OTU UAeu pealn3yroTcs B Kypce XUMUU OCHOBHOM IIKOJIbI MTyTEM AOCTHXKEHHUS CIIETYIOLIUX LeJIei:
. Dopmuposanue y yHalnxcsi XUMUYECKON KApTUHBI MUPA, KaK OPraHUYECKON YacTH €ro IEeJOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI.
. Pa3zeumue no3naBaTeNbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yJalIuxcs B MPOIecce U3YUYEHUSI UMU XUMUYECKOM HayKH U
e€ BKJIa/la B COBPEMEHHBIN HaydyHO-TEXHHUUECKU mporpecc; (GopMHUpOBaHNE Ba)KHEHIINX JIOTUYECKUX ONEpalliii MBIIUICHUS (aHAJIU3, CUHTE3, 0000111eHue,
KOHKpEeTH3allusl, CPaBHEHHUE U JIp.) B IIPOIECCE MO3HAHUS CUCTEMbI BAXKHEUIITNX MOHSITUNA, 3aKOHOB M TEOPUN O COCTaBE, CTPOSHUH U CBOMCTBAX XUMUYECKUX
BEIIECTB.
. Bocnumanue yOex1EHHOCTH B TOM, YTO IPUMEHEHUE MOJyYCHHBIX 3HAHUI U YMEHH 110 XUMUU SBJSIETCS 00bEKTUBHON HEOOXOAUMOCTBIO JJIs
0e30macHo paboTHI ¢ BelleCTBAaMH U MaTepuajgaMu B ObITY U Ha TPOU3BOJICTBE.
. Ilpoexmuposanue u peanuzayus BHITYCKHUKAMH OCHOBHOM IIKOJIBI TUYHOM 00pa3oBaTeIbHON TPAEKTOPHUH: BEIOOP Mpoduiis oOyueHus B cTapiieit
IIKOJIE WK MPO(ecCHoHAIBHOTO 00pa30BaTEIbHOI0 YUPEKICHUS.
. Osnaodenue KnuesblMu KOMREemMeHYUAMU: yieOHO-TI03HABATEIbHBIMU, HHPOPMAIIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

Il. JIuunocTHBIE, MeTanpeIMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS Kypca

[To 3aBepiIeHUIO Kypca XMMHUHU Ha 3Tare OCHOBHOTO 00IIero 00pa30BaHMs BBIITYCKHUKH OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJICTh CICIYIONIMMH PE3yJIbTaTaMMU:
l. JIuunocmuoie pesynomamot:

1) ocosnanue cBOCH 3THUYECKOM MPUHAICKHOCTH, 3HAHUE UCTOPUN XUMHH U BKJIaJIa POCCUHCKON XUMUYECKON HayKh B MUPOBYIO XHMHIO;

2) popmuposarue OTBETCTBEHHOTO OTHOIICHHUS K TIO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YYAFOIIUXCS K CAMOPA3BUTHIO U CAMOOOPA30BaHHIO HA
OCHOBE M3YUEHHBIX ()AaKTOB, 3aKOHOB M TCOPUH XUMHUH; OCO3HAHHOTO BHIOOpA U TIOCTPOCHUE HHIUBUIYaIbHOU 00pa30BaTeIbHON TPACKTOPHH;



3) popmuposanue NENOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMO YaCThI0 KOTOPOH SIBIISICTCS XUMHYECKasi KApTHHA MUPA;

4) o06radeHue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOLIUM YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHKH, B TOM YHCIIC U XUMHUYCCKHIM,

5) ocsoenue colMabHBIX HOPM, TIPABHJI MMOBECHUS, POJICH U (POPM COIIMATBHOMN JKU3HU B COLUYME, IPUPOJIC U YACTHOM JKU3HH HA OCHOBE DKOJIOTUYECKON
KyJIBTYpHI U 0€30macHOro oOpalieHus ¢ BEIEeCTBAMU U MaTepUaIaMu;

6) popmuposanue KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH U B3POCIIBIMH B Ipoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJIC3HOH,
yueOHO-HCCIeI0BATENbCKON, TBOPYECKON M PYTUX BUAOB ACATEIBHOCTH, CBSI3aHHBIX C XHMHEH.

Il. Memanpeomemnuwie pezyromamaoi:

1) onpedenenue neneii cOOCTBEHHOrO 00y4eHHS, TIOCTAHOBKA U OPMYITUPOBaHKE TS ceOsl HOBBIX 33/1a4;

2) nianuposanue TyTei TOCTIKSHHUS JKEIAeMOT0 pe3ylibTaTa O0YUeHHsI XUMHUH KaK TEOPETUIECKOTO, TaK U SKCIICPUMEHTAIBHOTO XapakTepa;

3) coomnecenue CBOMX NEUCTBHIA C IITAHUPYEMBIMH PE3YJIbTaTaAMHU, OCYWeCmeaieHue KOHTPOIIS CBOCH JeATEIbHOCTH B MPOIECcCe IOCTHKCHUS pe3ysibTaTa,
onpeoeneHue CIOCOO0B JENUCTBUI MPH BBIIIOJIHEHUH JJAOOPATOPHBIX U MPAKTHYECKUX padOT B COOTBETCTBUU C NMPABUIIAMH TEXHUKH 0€30MaCHOCTH;

4) onpeoenenue NCTOYHUKOB XUMHUYECKON MH(POPMAIIMH, TOJTyICHHE U aHAIU3 e€, CO3aHie HHPOPMAIIMOHHOTO TPOYKTa U €r0 MPE3CHTAIHS;

5) ucnonvzoeanue OCHOBHBIX HHTEIUICKTYAILHBIX OTIEPAINIA: aHATIM3a U CHHTE3a, CPABHEHHUS M CHCTEMAaTH3aIu1, 0000IICHHS 1 KOHKPETU3AINH, 6bls6/ICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH U nocmpoenue JI0TMUECKOr0 PacCyKICHUSI U YMO3aKII0UeHUs! (MHIYKTUBHOTO, IETYKTUBHOTO U MO aHAJIOTHH) Ha MaTepualie
€CTECTBEHHO-HAYYHOT'O COJIEPKaHuUs;

6) ymenue co3maBath, MPUMEHSThH M IPEOOPA30BBIBATH 3HAKKA M CUMBOJIBI, MOJICIIN M CXEMBI JUTS PEIICHHs YUeOHBIX U TIO3HABATEIBHBIX 337134,

7) popmuposanue M pazeumue 3KOJIOTUIECCKOTO MBIIIUICHHS, YMEHUE TPUMEHSThH €r0 B MO3HABATEIbHOM, KOMMYHHKATUBHOM, CONUATIBHOM MPAKTHKE U
npodecCHOHATBHON OPUEHTAITNH.

8) eenepuposanue uaei u onpeaeacHNUe CPeCTB, HEOOXOIMMBIX JUIS UX PEaTU3aIlHH.

1. IIpeomemmnuie pezynomamel:

1) ymenue 0603HaYaTh XUMUYIECKHE DJICMEHTBI, HA3bIBATh X U XapaKTEPH30BaTh Ha OCHOBE moJioxkeHus B [lepuoanueckoii cucreme JI. 1. Menneneena;

2) popmynuposanue U3y4CHHBIX MOHITHIA: BEIIECTBO, XUMUUECKHI JICMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, TPOCTOE U CJI0KHOE BEIIECTRO,
XUMHUYECKask PeaKiiusi, BUABI XUMUYECKUX PEaKIUil U T. 11.;

3) onpeoenenue no hopmyaaM CoCTaBa HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XHUMHUYECKHUX SJIEMEHTOB HJIM CTEIICHU UX OKHUCIICHHS,
4) nonumanue WHHOPMAIIUH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, POPMYIIbI U YPABHCHUS;

5) ymenue knaccuguyuposams mpocThie (METAIUIbI, HEMETAJUIBI, 0JIArOPOTHBIC I'a3bl) U CI0KHBIC (OMHAPHBIC COCTUHEHHS, B TOM YHCJIC ¥ OKCUJIBI, a TAKKe
TUAPOKCUIBI — KUCJIOThI, OCHOBAHUS, aM(OTEPHbIE THIAPOKCUIBI U COJIM) BELIECTBA;

6) popmynuposanue TleproauuecKoro 3akoHa, 0OwscHe e CTPYKTYPbl 1 HHPOpMAIIHH, KOTOPYIo HecéT [leproauueckas cucTeMa XHMHUYCSCKUX AJIEeMEHTOB .
N. Menneneesa, packpvimue 3HaueHus [lepruoanyeckoro 3aK0Ha;

7) ymenue xapakmepuz06ams CTPOCHHUE BEIIECTBA — BUJIbI XUMHUYECKHUX CBA3EH M THITbI KPHCTAUIMIECCKUX PEHIETOK;

8) onucanue cTpoeHuss aTOMOB XMMUYECKUX 37eMeHTOB Ne 1—20 u Ne26 u omobpadicenue ux ¢ IOMOIIBIO CXEM;

9) cocmaenenue GOpMys OKCHIOB XUMHUUECKHUX JIEMEHTOB U COOTBETCTBYIOIIUX UM THAPOKCHIOB;

10) nanucanue cTpyKTypHBIX (GOPMYI MOJEKYJSIPHBIX COSAMHEHUN 1 (OPMYJIBHBIX €THHUI] HOHHBIX COCIMHEHHI 0 BAJICHTHOCTH, CTETIEHSIM OKHCIICHHSI WITH
3aps/iaM UOHOB;

11) ymenue ghopmynuposams OCHOBHBIC 3aKOHBI XUMHUH — MOCTOSIHCTBA COCTAaBa BEIIECTB MOJICKYJIIPHOTO CTPOCHUS, COXPAHEHUS MaCChl BEIIECTB, 3aKOH
ABorajpo;

12) ymenue ghopmynuposams OCHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI U TEOPHH AIIEKTPOIUTUICCKON TUCCOIMAIIIH;



13) onpeodenenue npu3HAKOB, YCIOBHIA MPOTEKAHUS M MIPEKPAIICHUS XUMUYCCKUX PCAKIIHA;

14) cocmasnenue MOJIEKYASPHBIX YPABHEHUH XUMHUECKUX PEAKIUH, TOATBEPIKIAIONINX OOIINE XUMHUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHHMYECKHIX
BEIIECTB M OTPAKAIOIINX CBSI3H MEXKIY KIaCCaMU COCTMHEHUH;

15) cocmaenenue ypaBHeHHI Peakluii C y4aCTUEM 3JICKTPOJIMTOB Tak)Ke U B HOHHOU (opme;

16) onpedenenue o XUMUYECKAM YPaBHEHHUSIM MIPUHAJICKHOCTH PEAKIIUI K ONPEACIEHHOMY THITY WM BHILY;

17) cocmasnenue ypaBHEHUI OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIX PEAKIMIA C TOMOIIBIO METO/1a 3JICKTPOHHOTO OajlaHca,

18) npumenenue NOHATHI KOKUCICHUEY» U «BOCCTAHOBJICHHE» JUIS XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB BEIIECTB;

19) onpedenenue ¢ TOMOIIBIO KaUECTBEHHBIX PEAKIUN XJIOPUJI-, CyIb(aT- U KapOOHAT-aHUOHBI M KATHOH aMMOHHSI B PaCTBOPE;

20) obwsicHenue BIUSHUS pa3InIHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKUX PEaKITUH;

21) ymenue xapaxmepuzosams MOJIOKEHUE METAIIIOB U HeMeTaJUTOB B [leproanyeckoil cuctemMe 3IeMEHTOB, CTPOCHUE UX aTOMOB M KPHCTAJUIOB, O0IIHe
(bu3HYecCKre U XUMUICCKIE CBONCTBA;

22) 06vsicHeHue MHOTOOOpa3usl POCTHIX BEIIECTB SBJICHUEM AITIOTPOITUH C YKa3aHHUEM e€ TPUYHH,

23) ycmanosnenue pa3iuauil TUIPO-, TAPO- U MEKTPOMETAIUTYPTUH U WTIOCHMPUPOSAHUE NX TIPUMEPAMH TMIPOMBIIIICHHBIX CIIOCOOOB MOJTy4YEHHs METAJIOB;
24) ymenue oasamw o01IyI0 Xapakrepuctuky smemeHToB |, 11, VIIA rpynm, a Takke Bo0po/a, KUCIOpoa, a30Ta, cepbl, pocdopa, yrieposaa, KpeMHUS U
00pa30BaHHBIX HMH MTPOCTHIX BEIIECTB U BAKHEHUITUX COCTMHEHUH (CTPOCHUE, HAXOXK/ICHUE B IPUPO/IC, TIOJydeHHEe, ((U3NIecKre U XUMHUIECKUE CBOMCTBA,
MIPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npouzsooums XUMUYECKHE PACUETHI C HCIIOJIb30BAHUEM TOHATHI «MaccoBast OIS BEIIECTBA B CMECH», KKOJIUYECTBO BEIIECTBA», «MOJIIPHBIN
00BEM» TI0 hopMyIIaM U YpaBHEHHUSM PEaKITUH;

27) onucanue CBOWCTB U MPAKTUICCKOTO 3HAUCHHS N3YUYCHHBIX OPTaHUYECKUX BEIECTB;

28) sbinonnenue 0003HAYCHHBIX B TIPOrPAMME 3KCIICPUMEHTOB, PACNO3HABAHUE HEOPTAHUYECKHX BEIIECTB M0 COOTBETCTBYIOLIMM MPU3HAKAM;

29) cobnrodenue ipaBui 6€30MacHOM PabOThI B XUMUYECKOM KaOuHeTe (J1abopaTtopum).

111. Conep:xanue yueOHOTO npeaMeTa.
Pa3znea 1. [loBTOpenue n 00001eHne cBeleHU O Kypcey 8-ro kiaacca. XumMuyeckue peakuuu (5 4)

bunapnsie coemunenus. OKcuapl cojieoOpasyromme U HecosieoOpasyromue. ['mapokcuasl: ocHOBaHUA, aM(OTepHBbICe, KUCIOTH. CpenHue, KHCIbIC,
OoCHOBHbIE conn. O00O0IIeHne CBEICHUM 0 XMMUYEeCKHX peakiusax. Kimaccudukanus XUMHUECKUX PEakiuil MO pa3jiHuuHbIM OCHOBAHMSIM: COCTaBY U YHCIY
pearupyomux 1 o0pa3yoIuxcs BEIIeCTB, TEINIOBOMY 3PQEKTy, HANPaBICHUIO, U3MEHEHUIO CTENEHEeH OKHCIEHHUS AJIEMEHTOB, 0OPa3yIOUIUX pearup yrouue
BellecTBa, (pa3e, UCMOIb30BAHUIO KaTanu3aTopa. I[IOHATHE O CKOPOCTH XUMHUYECKOH peakiuuu. DakToOphl, BIUSIONIME HA CKOPOCTh XUMUYECKHX PEaKIU:
MIPUPOJIa PEarupyronX BEIIECTB, UX KOHLIEHTpalus, TEMIIEpaTypa, IIOaab COPUKOCHOBEHNUS, HANTMYKE KaTanu3aTopa. Karanus.
. JlemoncTpanum:
O3HaKOMJIEHHE C KOJUIEKIMSMU METAJNIOB U HEMETAILIOB.
O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUJIOB, KUCIIOT U COJIEH.
B3anmMojelicTBue aMMHaka U XJI0pOBOJOPOAA.
Peakuus Helitpanuzanuu.
Habmonenue TemmoBoro addexra peakuu HeuTpain3aimm.
BzaumoneiictBue cepHoit KUcioThl ¢ okcuaom meau(1l).



e Pa3noxkeHue nepokcuia BOJOPOIa € MOMOIIBIO KaTana3bl KapToders.
JlabopaTopHbIe ONBITHI:
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMM OT IPUPOAbI PEArUPYIOIIHX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMH OT KOHIIEHTPALMK pearupyroiux BEIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMH OT IJIOLIAAN COIPUKOCHOBEHUS PEarnpyIOIINX BEIIECTB («KUISALIUHN CII0M»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT TEMIIEPATYpPhbl pearupyroIIuX BEIIECTB.

Pa3nen 2. Xumuueckue peakuuu B pactsopax (10 u)

[Tonsatue 006 AAEKTPOJUTHYECKON AUCCOIMAIIMH. DIICKTPOTUTHI U HEANEKTPOIUTHI. MEXaHU3M TUCCOIMAIIMN AIEKTPOJIUTOB C PA3IMYHBIM XapaKTepOM
cBsi3U. CTerneHpb AEKTPOIUTHYECKON Auccoruaii. CUIIbHBIE U C1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOXKEHUST TEOPUH IIEKTPOJIUTHUYECKON aucconuaimu. Kinaccudukaims noHOB U uX cBoMcTBA. KUCIOTHI, OCHOBAHUS M COJIM KaK JIEKTPOJUTHI. X
KJIacCU(DUKAIUS U TUCCOIHAITHS.

OO0mue XMMUYECKHEe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKM WHIUKATOPOB, B3aUMOJICUCTBUE C METANIaMU, OKCUIAAMHU U THJIPOKCUIAMHU METAIJIOB U
coJiiMU. MoJekysipHble U MOHHBIE (IIOJIHBIE M COKpAIEHHbIE) YpaBHEHUS peakunid. XUMUYECKUI CMBICT COKpalIEHHBIX YpaBHEHUN. YCIIOBUS MPOTEKAHUS
peaKImii MeXIy JIEKTPOIUTaMU 10 KoHIa. O0Immre XMMHIEeCKIEe CBOMCTBA MIEI0UYei: B3aUMOJICHCTBIE C KUCIIOTaMH, OKCHIaMH HEMETAJIOB, colsimMu. OO0rue
XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUH: B3aUMOJICUCTBUE C KUCIOTAMH, PA3JIOKEHHE IMPU HarpEeBaHUM.

OO0mue XMMUYECKHE CBOWCTBA CPEJHHMX COJICH: B3aUMOJCHCTBHE C KHCJIOTaMH, IIEJIOYaMH, COJISIMH U MeTa/ulaMH. B3auMoaeicTBHME KHUCTBIX COJIEH CO
IIeI0YaMHU.

IM'aaponus, xkak oOMEHHOE B3aMMOJCHCTBHE COJieH ¢ BOJOW. ['MApoiM3 cOJIM CHUIIBHOTO OCHOBaHUS U clab0W KHUCIOTHI. ['maponu3 coym cimaboro
OCHOBaHMSI M cwibHON KucnoThl. Illkama pH. CBolicTBa KHUCIOT, OCHOBaHHW, OKCHIOB U COJI€M B CBETE TEOPHM DICKTPOJUTHUYECKOW AMCCOIMAIUU U
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.

JdemoHcTpauuu.
e lcnpiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOHOCTD.
e 3aBHCUMOCTD AJIEKTPONPOBOIHOCTU YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
e JIBM>KEHUE OKPALICHHBIX HOHOB B 3JICKTPUYECKOM I10JIE.
e Py aKTMBHOCTH METAJIJIOB.
e OmnpeneneHue xapakrepa cpeibl B paCTBOpPax COJICH.

JlaGopaTopHble ONBITHI.
e l3MeHeHHE OKpACKU UHAUKATOPOB B KUCIIOTHOM CpeJie.
Peakuus HeliTpanuzanuu pacTBopa WIENIOYN Pa3IUNYHBIMUA KUCIOTaAMHU.
[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBHE C pa3TUYHBIMU KUCIOTAMH.
B3anmMoetictBre cHITbHBIX KMCIIOT ¢ okcuaoM meau(Il).
BzaumoelicTBre KUCIOT ¢ MeTalJlaMHu
KauecTBeHHas peakius Ha KapOOHAT-HOH
[Tosmyuyenue CTyaHsI KPEMHUEBOUN KHUCIIOTHI.



KavecTBeHHas peakiyst Ha XJIOPHI- I CyIb(paT-nOHbI
V3MeHeHne OKpacKku MHIMKATOPOB B ILEIOYHOM Cpejie.
B3anmMopeiicTre menoyen ¢ yrileKUCIIbIM ra30M.
KauecTBennas pCaKiusd Ha KaTUOH aMMOHUS.

[Tonyuyenue ruapoxcuna meau(Il) u ero pasnoxenue.
B3aumoseiicTBue kapOOHATOB C KUCIOTAMH.

[Tonyyenue runpoxcuaa sxeneza(lll).

BsanmopericTue xeneza ¢ pactBopom cynbdara meau(Il).

Pa3nen 3. Hemera/uibl 1 uX coequHeHus (25 4)

CtpoeHue aToMOB HEMETAJIOB M UX mojiokeHue B [lepuoauueckoii cucreme. Psia anexrpooTpunarensHoctu. Kpuctammuyeckue peméTkin HeMETaIoB
— TPOCTHIX BemiecTB. Aotponusi u e€ npuuyuHbl. dOusndeckue cBoiicTBa HemeTawioB. OOIMEe XUMUYECKHE CBOWCTBA HEMETAJUIOB: OKUCIUTEIBbHBIE H
BOCCTaHOBUTEIIBHEIE.

l'anorensl, cTpoeHre WX aTOMOB W MOJIEKYJd. PU3MYECKHE U XMMHYECKHE CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB rajOT€HOB B
3aBUCHMOCTH OT WX TosioxkeHus B Ilepuogmdeckoit cucteme. HaxoxxaeHue rajJoreHOB B MPUPOJEC U UX TOJyYCHHE. 3HAYCHUE W MPUMEHEHHE TaJTOTCHOB.
["as10reHOBOIOPOIBI M COOTBETCTBYIOIIME UM KHCJIOTHI: TIJIABUKOBAs, COJIsTHAs, OPOMOBOIOPOIHAS, HOA0BOIopoaHAas. ["amorernabl. KauecTBeHHBIC peakiny Ha
rajoreHu-uoHbl. [IpuMeHenne CoeIMHEHNI TaJloTeHOB U UX Ouosiornueckast poiib. CossiHas KUCIOTa — CUIIBHBIN AJIEKTPOJUT. TUMHYHBIE PEaKIIMH KUCIIOT:
B3aUMO/ICHCTBUE C METAJIJIaMH, OCHOBHBIMHU U aM(OTEPHBIMU OKCHUJAMH, OCHOBAaHUAMHU M aM(POTEPHBIMU TUAPOKCUAAMH, cosiMu. KauecTBeHHas peakius Ha
xnopua-uoH. OOmas xapakrepuctuka d1emMeHToB VI A — rpymmbel. Cepa B mpupoje U e€ moxydeHue. AJUIOTPOITHbIE MOJU(HUKAIIMKA Cepbl U UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPhI U €€ IPUMEHEHUE.
CepoBoJIOpO/: CTPOCHHE MOJEKYJbl, (U3NYECKHE W XUMHUYECKHe, MojiydeHue u 3HadeHue. CepoBogoponHas kuciora. Cynbpuabl U UX 3HAUYCHUE.
JlromuHooper. Oxcup cepri(1V), cepuucras kuciorta, cyabdurel. KadectBenHnas peakius Ha cynbpuT-uoH. Okcun cepbi(VI), cepHas kucnora, cyinbharsl.
Kpucranmnoruapatel. KauectBenHas peakuus Ha cyib¢aT-HOH.

CepHast KUCJIOTa — CHJIBHBIA 3eKTposiuT. CBOWCTBA pa30aBIICHHON CEPHOM KHUCIOTHI, KaK THUIIMYHOM KHUCIIOTHI: B3aUMOJICHCTBHE C METaJNIaMU,
OCHOBHBIMH U aM(POTEpHBIMH OKCHIAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THIPOKCUIaMU, coyisiMu. KauecTBeHHast peakius Ha Cylb(ar-1uoH.
OO0mas xapakTepucTUKa 3J1eMeHTOB VA rpynmbl. A30T, CTpOeHHE aromMa M MoJieKyhbl. Du3ndeckue U XMMUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B
MIPUPOJIC U €ro OUOJIOTHYECKask POIIb.

AMMUaK, CTpoOeHHE MOJICKYJbI U (PU3NYECKUE CBOMCTBA. AMMMayHas BOJA, HAIIATBIPHBINA CIOUPT, TUAPAT aMMUaka. JJOHOPHO-aKIENTOPHBIA MEXaHU3M
o0Opa3oBaHUs KaTHOHAa aMMOHHMSL. BocCTaHOBUTENbHBIE CBOMCTBA aMMHUAKa.
Conu amMoHUs 1 UX npuMeHeHne. KauecTBeHHas peakiiis Ha KaTHOH aMMOHHSL.
[Tonyuenue, cobupanue W pacro3HaBaHHe amMMHaka. V3ydyeHune pacTBOPUMOCTH aMMHaKa B BOJE M XapaKTEpUCTHUKAa OCHOBHBIX CBOWCTB rujipaTa aMMHUAKa.
KauectBeHHas peakius Ha KaTMOH aMMOHHUs. OKCHIABI a30Ta: HECOJIeOOpas3yIolIue U KUCIOTHhIE. A30THUCTas KUCIOTa W HUTPUTHL. A3O0THAs KUCIOTa, €&
MOJIy4E€HHE U CBOMCTBA. HUTpaTHI.

®ocdop, crpoenne aroma u amtotponus. Pocounsl. Pochun. Oxeun pochopa(V) u oprodochopnas kucnora. Pocdarsl. PochopHbie yrnoOpeHuUs.
Nucextuimael.

OO0mas xapakTepucTuka deMeHToB [V A- rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX BEIIECTB M COSIWHEHUN B 3aBUCUMOCTHU OT MOJIOKCHHS
aneMeHTOB B [lepuonndeckoi cucteme. Yriaepoa. AJINOTPONHBIE MOAU(PHUKAIINHN: anMa3s, TpaduT. AMOPQHBINA YrIepo U €ro copTa: caka, aKTH BUPOBAHHBIN



yroib. AncopOums. XUMHUYECKHE CBOWCTBa yriepoaa. KokcoxuMmuueckoe Mmpowm3BOJACTBO M ero mponykmus. Kapowmnmel.Oxcua yraepoxa(ll): crpoenue
MOJIEKYJIbI, TIOJy4eHue u ero cpoicrtBa. Oxcua yriepona(IV) ): crpoeHne MoJekysbl, MOJydEHUE W €ro CBOWCTBA. YrosbHasg kuciaora. Coau yroiabHOU
KHCJIOTHI: KapOOHATHI U TUAPOKapOOHAThI. TeXHUUECKast U MUIIEBas COAA.

[Tomy4yenue, cobupaHue U pacrio3HaBaHHWE YTIEKUCIIOro rasa. M3ydeHune pacTBOPUMOCTH YTJIEKHCIIOTO ra3a B BOJE M XapaKTEPUCTHKA KUCIOTHBIX
CBOWMCTB YroJbHOM KHCIOTHL. KauecTBeHHAs peakuus Ha KapOoHAT- U TUAPOKapOOHAT-MOHBI
Heopranuueckue 1 opraHMuecKye BEIIECTBA. YTJIEBOJOPOIbl. XMMHUECKOE CTPOCHUE OPraHUYECKUX BEILECTB, KaK MOPSA0K COCJUHEHHS] aTOMOB B MOJIEKYJIe
10 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeibHbIE YIIEBOAOPObl. DTUJIEH U alleTUJICH, KaK HelpeJlebHble (HEHACBIEHHBIE) YIiIeBOJOpoabl. ['opeHue yrieBoaopoaoB.
KadecTBeHHBIE peaknuy Ha HETIpe/IeNbHbIE COeTMHEHNS. DTUIIOBBINA CITUPT, €T0 MOJydeHHe, MPUMEHEHHE U (pU3Hoorndeckoe AeicTBre. TpexaTOMHBIA CITUPT
rimiepuH. KauecTBeHHas peakiys Ha MHOTOAQTOMHBIE CITUPTHL. YKCYCHAs — PEACTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B mpuposae. Cwmnnuasl u cwiad. Oxeun kpemHusi(IV). KpemnueBas kucinora u e€ counu.
[TpousBoacTBO cTekia u riemenTa. [IpoayKius CuIMKaTHON TPOMBITIINIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, Gapdop, pasuc. OnTrudeckoe BOJOKHO.
Hemerannel B npupoge. PpakiroHHas MEpEeroHKa >KUIKOTO BO3JyXa, KaK CIOCO0 IMOJIydeHUs KUCIOopoja, a3oTa, aproHa. [lomyuenue dochopa, kpemHus,
XJiopa, MojAa. DNEKTpoJiu3 pacTBOpoB.  [lodmydyeHue cepHOM KHUCIOTHI: CHIPbE, XMMHU3M, TEXHOJOTMYECKas CXeMa, METOJ| KHUIIALIEro CJos, MPUHIIUIIBI
TEIII000MeHa, MPOTUBOTOKA U IIUPKYIAIUU. OneyM.

[Tpon3BoACTBO aMMHaKa: ChIPhE, XMMH3M, TEXHOJIOTHYECKAst CXeMa.
JdeMoHCcTpanum.
o Komnexius HeMeTamioB. Moenu KpUcTaNIMYeCKNX PElIETOK HEMETAJUIOB: aTOMHBIE M MOJIeKyJsipHble. O30HATOp U MPUHIIUIEI €ro paboThl. ['openue
HEMETAJIJIOB — MPOCTHIX BEIIECTB: cepbl, (hochopa, APeBECHOTO YTIIA.
OO6pa31iel TaJIOTeHOB — MPOCTHIX BEIIECTB. B3auMoaeiicTBHE TAIOTEHOB ¢ MeTa/laMu. BeITeCHEHHE X10pa OpOMOM WJIM MOJ1a U3 PACTBOPOB UX COJICH.
Komnekuust npupoIHbIX COEAMHEHUN XJI0Pa.
B3anmoperictBue cepsl ¢ MeTauiamu. ['opeHne cepbl B KUCIOPO/IE.
BsaumoneiictBue cepsl ¢ MeTaiiamu. [ opeHue cepbl B KUCIOPO/IE.
o Komnexmus cynbunnbix pya. KauectBennas peakius Ha cyab(uI-UOH.
e Jluarpamma «CocCTaB BO3IyXay.
e BzaumojeicTBUE KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MeIbto. OOyriMBaHUE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTOM.
e [lonyuenue, coOupanue u pacrio3HaBaHue aMMHuaka. Pa3ioxeHue Ouxpomara aMMOHHS.
e BsaumojeiicTBUe KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Meabto. ['openue uépHoro mopoxa. PasnmoskeHue HUTpara Kanus U TOPEHUE JPEBECHOTO
YIOJIbKA B HEM.
e  OOpasisl MpUpoaAHbIX coenuHenuit pochopa. ['openue docdopa Ha Bozmyxe u B kuciopoge. [lomyuenue 6emoro pocdopa u ucnpITaHUE €0 CBOMCTB.
Komnexkuust «OO6pasubl npupoaHbix coeauHenuit yriaepoaa». Iloptper H. JI. 3emunckoro. I[lornomieHne akTUBMPOBAaHHBIM YIIIEM PacTBOPEHHBIX
BEIIECTB HJIM Ta30B. Y CTPONCTBO MPOTHUBOTA3A.
Monenu MOJIeKyl MeTaHa, dTaHa, dTUIICHA U alleTUiIeHa. B3anmoeiicTBie STHieH ¢ OpOMHOM BOJIONM U pacTBOPOM MEepMaHraHaTa Kalus
OO01re XMMUYECKUE CBOMCTBA KUCIOT HA IPUMEPe YKCYCHOM KHCIOThl. KauecTBeHHas peakiis Ha MHOTOATOMHBIE CIIUPTHI.
Komnekuust «O6pa3iibl IpUPOIHBIX COSAMHEHNH KpeMHUs». Komeknus cTekia, KepaMuKy, IEMEHTa U U3JIeNTUil U3 HUX.
Komnekuust mpoIyKIuu CUITUKAaTHOW MPOMBIILIIEHHOCTH. BuaeodparmMenTs! u cnaiiasl «I [pou3BOACTBO CTEKIA U LIEMEHTa.



o Komnekmus «IIpupoaapie coeanHeHsI HeMeTauIoBy. Buaeodparments! u cinaiasl «@pakiroHHas IEPEeroHKa KUAKOTO Bo3ayxa». BuaeopparmMenTs u
ciaiiapl «IlomydyeHue BoIopoia, KUCIOPOJa U FaJIOT€HOB AJIEKTPOJUTHUYECKUM CIIOCOOOM»
e Moyenu anmaparoB AJis IPOU3BOACTBA CEPHOM KUCIOTHL. MOAENs KUMSIIETO CIos. MoAens KOJIOHHBI CHHTe3a aMMHUaKka. BumeodparMeHThl U CITaiIbI
«[Ipon3BOACTBO CEPHOI KUCIOTHI». BumeopparmenTsl u crnaiiabl «[Ipou3BoICTBO aMMHaKay.
JlabopaTopHble ONBITHI.
KavecTBeHHBIE peakiiuy Ha CyIIb(aT-HOHBI.
Pacno3naBaHue rajoreHuA-uOHOB.
KauecTBenHas peakuus Ha KAaTUOH aMMOHHS.
XHUMUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakiuu Ha GocdaT-uoH.

Pasznes 4. Merasuibl u ux coequnenus (17 v).

[Tomoxenne metamnoB B [lepuonnueckoil cucreme xumudeckux 3aeMeHToB [. 1. MeHneneeBa, CTpO€HHE UX aTOMOB M KPUCTAILIOB. MeTaimnyeckas
CBS3b M METAJUTMYECKas KpHUCTATMYecKas pemérka. DU3MYecKue CBOMCTBA METAIOB: DJJIEKTPO- M TEIUIOMPOBOJHOCTH, OTPaXKAIOIIAs CIIOCOOHOCTH,
MIaCTUYHOCTh. CIIJTaBbl YEPHBIE U LIBETHBIE

Mertanbl Kak BOCCTAaHOBHUTENHU. DIEKTPOXUMHUYECKUN Pl HANIPSLKEHW. B3auMoeicTBue METaioB ¢ HeMeTaulaMi, OKCHJIaMH, KUCTIOTaMHU, COJISIMU.
AJIOMUHOTEPMHUSL.

CrpoeHre aTOMOB U MPOCTHIX BEIIECTB. 3aBUCUMOCTh (PU3MUECKUX U XMMHYECKUX CBOMCTB IIEOYHBIX METAJJIOB OT 3aps/IOB sfep UX aToMOB. OKCHbI
U THJAPOKCUBI LIEJIOYHBIX METAJUIOB, X MOJy4YE€HHE, CBOMCTBA, MPUMEHEHHE. BakHeWne COJM IEIOYHbIX METaUIOB, UX 3HAYEHHE B JKMBOM M HEKHMBOU
MIPUPOJIE U B KU3HU YEIIOBEKA.

3aBUCUMOCTh (PU3MYECKMX W XHMHUYECKUX CBOMCTB IIEJIOYHO3EMENIbHBIX METaNIOB OT 3apsuoB saep HMX aToMoB. OKCHUIBI U THUAPOKCHJIBI
LIEJI0YHO3EMEIIbHBIX METAJUIOB, UX MOJIy4eHHE, CBOMCTBA U NIpUMEHEHUE. BaxkHelne conu meENoYHO3EeMEIbHbIX METAIJIOB, UX 3HAYEHUE B IIPUPOJE U KU3HU
yenoBeka. KapOboHaTsl 1 rujpokapOOHaThl KaabIIHsl.
XKéctkocTh BOABI: BpeMeHHass U mocTosHHasg. CrocoObl ycTpaHeHHs] BpeMeHHOU >kEcTkocTu. (CrnocoObl ycTpaHeHHs] MOCTOSHHOM kE€cTkocTu. WOHUTHIL.
[TonydyeHue XECTKOW BOJBI B3aMMOJICHCTBHEM YTJEKHUCIOTO C HM3BECTKOBOM BOJIOW. YCTpaHEHHWE BPEMEHHOW JKECTKOCTH KHISTYCHHEM W JTOOABKOW COJIBI.
YcTpaneHue NoCcTOSTHHOM KECTKOCTU A00aBKOM coabl McnpiTaHue KECTKOM BOIBI paCTBOPOM MbLA.

CoenuHeHUs aNIOMHHHS B TpUpoJe. XUMHUYECKHE CBOMcTBa amtoMuHHSA. OCOOEHHOCTHM OKCHJa W THUIPOKCHUIA aJIOMUHUS Kak aM(pOTEpHBIX
coenuHeHnil. Baxknelre conu anroMuHus (XJIopu, cyabdar).

OcoOenHocTu cTpoeHUs aToMa kenesa. JKene3o B mpupojae. Baxueimue pyast sxene3a. Oxcunsl U ruapokcuast sxene3a(ll) u (I). Conu xenesa(ll) u
(IIT). ObHapy>keHue MOHOB KATHOHOB elie3a B pacTBOpE. 3HAUCHUE COCTUHEHH Keesa.
Penrenne skcniepuMeHTaNbHBIX 33/1a4 Ha PACMO3HABAHME M MOJyYE€HHE METAJUIOB U UX coeauHeHud. Koppo3usa xumuueckas U 3JI€KTpOXUMHUYECKas. 3alluTa
METaJJIOB OT KOPPO3uH. MeTalsl B pUpo/ie: B CBOOOJHOM BUJIE U B BUJIE COCIMHEHHI.
[lonarue o merammypruu. Yé€pHas M UBETHas MeETAJLUTyprusl. [Tupomerannyprusi, TUAPOMETAILUTYPrusi, 3JEKTpoMeTautyprus. JloMeHHbI mpoluecc.
[TepepaboTka yyryHa B cTajib. DIEKTPOJIU3 PACILIIABOB.
JdemoHcTpanmu.



e B3saumopelcTBUE HATPUS, JIUTHUS U KAJIbLMS C BOLOU. 'OpeHre HaTpus, MarHus U ’ene3a B KUcIopoae. Benblmka TepMuTHON cMecu. Bzanmoaeicreue
CMECH IOPOIIKOB CEphI U JKeJe3a, IUHKA U cepbl. B3anMoIeicTBHE aIIOMUHUSA C KUCIOTAMM, 1IEJI0YaMHU U BOJOM. B3aumonencTeue xee3a U Meau ¢
xJiopoM. B3aumoelicTBre Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTOM M a30THOM KHCIOTOH (pa30aBIeHHON ¥ KOHIIEHTPUPOBAHHOM).

e Okpacka IJJaMEHHM COESAMHEHUSMH LIEIOUYHBIX METAJIIIOB.

e Okpacka IUIaMEHH COEAMHEHUSAMHU LIEII0YHO3EMENbHBIX METAUIOB. [ allieHne n3BecTy BOAOMH.

e [lonyueHue xECTKOM BOJIbI B3aUMOJICHCTBUEM YIIJIEKUCIIOTO C U3BECTKOBOM BOJIOW. Y CTpaHEHUE BPEMEHHOM KECTKOCTH KUIITYEHUEM U JOOABKOM COJIbL.
YcrpaneHue moCTOSHHON KECTKOCTH 100aBKO# contbl. IOHWUTBI M MPUHIUT UX JIEHCTBUS (BUACO(PPArMEHT).

o Koumekmus MpuUpoaHBIX COSANHEHHH amfoMuHusA. BuneodparmenTs! u cnaiiapl «OKCHI aTIOMHHHASA U ero Moaudukanumy. [lomydenne ampoTepHOTo
TUAPOKCHU/IA AJTIOMUHHMS U UCCIIEJOBAHUE €r0 CBOWCTB.

e Komrekius «XUMHYECKUE HCTOYHUKH TOKa». Pe3ysbTaTsl IIUTENBHOTO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIBHBIX U3JIEIUN B 3aBUCUMOCTH OT
YCIOBHI MPOLIECCOB.

e Boccranosienue meau u3 okcuaa meau(ll) Bonoponom. Buaeodparmentst u cnaiasl « [ Ipou3BoACTBO UyryHa U CTAJIN».

JlaGopaTopHble ONBITHI.
e BsaumopaeiicTBue xene3a ¢ pactBopoM cyinbdara meau(1l).
e [lomydeHne N3BECTKOBOM BOJIbI M OTIBITHI C HEW.
e [lonyuenue runpoxcunos xeneza(ll) u (I11). 42.KauecTBeHHBIE peakIui Ha KATHOHBI JKele3a.

Pasznen 5. Xumus u okpy:kaomas cpeaa (2 4)
Crtpoenue 3eMiu: AIpo, MaHTHS, 3eMHasi KOpa, UX XUMHUYECKHi cocTaB. JIntocdepa u e€ xumuueckuii coctaB. Munepansl. Pyapl. OcamouHbie mOpPOIb.
[Tone3nbie uckonaeMple. XUMUYECKUN COCTaB THAPOCHEPhl. XUMHUECKHI cOCTaB aTMOC(hEpHI.
HcTouHMKHM XMMHYECKOT0 3arpsi3HEHUs OKpy»Katolei cpe/pl. ['odanpHbie SKOIOTHYECKUE TPOOIEeMbl YeIOBEYeCTBa: MAPHUKOBBIN 3(h(PeKT, KUCITOTHBIE
JOK/T1, 030HOBBIE JBIPbl. MexXayHapo HOE COTPYIHHUUECTBO B 00JIACTH OXPaHbl OKPYXKAIOUIEH cpeabl OT XUMUYECKOTO 3arpsA3HeHUS. «3enE€Has XUM UsD».
JdemoHcTpauuu.
e BuneodparmeHnTsl u ciaiiapl «CTpoeHne 3eMii U €€ XUMUYECKUN cocTaBy. KouteKius MuHepaioB U TOpHBIX opo. Koimiekius «Pyibl MeTamioBy.
e Jlemoncrpammu. Buneodpparmentsl u cnaiiapl «I'106ambHbIe S9KOJIOTHUYECKUE TPOOIEMBI YEIOBEUECTBA»

JlaGopaTopHbIe ONBITHI.
e U3yyeHwue rpaHura.

Pa3nes 6. O0001meHne 3HAHMH 110 XMMHH 32 KYPC OCHOBHOM IKO0JIbI. IloAroroBKa kK 0CHOBHOMY rocyaapcrBeHHOMY 3k3ameny (OI'9) (7 1)

CrpoeHne aToMa B COOTBETCTBHM C TOJIOKEHHEM XMMHMUYECKOro snemeHTa B Ileprognueckoii cucreme. CTpoeHME BellecTBa: XMMHYECKas CBA3b U
KPUCTANINYECKUE PEHIETKU. 3aBUCUMOCTh CBOHCTB OOpa30BAaHHBIX 3JEMEHTAaMM MPOCTHIX BEIIECTB (METAIJIOB, HEMETAJJIOB, OJAaropofHbIX Ta30B) OT
IIOJIO’KEHHUS di1eMeHTOB B [lepnonnueckoii cucreme. THUIONOTHMs HEOPraHNYECKUX BEIIECTB, EICHUE UX Ha Kiacchl U rpynnsl. [Ipencrasurenn IlpusHaku n
YCJIOBHS MPOTEKAHUsI XUMHUYECKUX peakuuid. THUIonorus XMMHUYECKUX peakluil MO pa3lu4HbIM OCHOBaHMSM. Peakiuu noHHOTO oOMeHa. OKUCIUTENhHO-
BOCCTAHOBMTEJIbHBIE PEAKLIUU. XUMHUECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEpHbIE XUMUYECKHE CBOMCTBA COJE0Opa3yoUINX OKCUIOB, THAPOKCHIIOB
(ocHOBaHUH, KUCIOT U aM(POTEPHBIX THAPOKCUIIOB), COJIEH



V. TemaTnyeckoe IiiaHUPOBaHNE YPOKOB XMMHUH B 9 Ki1acce
(68 yacos, 2 yaca B He1eJI10).

Ne | Tema KonnuecrBo yaco | Kou-Bo Ko/1-BO KOHTPO/IBHBIX
NPaAKTUYECKHX
1 | Pa3ngex 1. [ToBTOpeHue u 00001eHAE 5 4acoB - -
cBeJleHui 1o Kypcey 8-ro kiacca. XumMuyeckune
peakumu.
2 | Paznea 2. Xumunueckue peakuuu B pactsopax | 10 yacos 1 1
3 | Paznea 3. HemeTa/Libl M HX COETHHEHMSI. 25 yacoB 4 1
4 | Pa3nen 4. MeTalJibl H MX COeTMHEHHUSI 17 yacoB 2 1
5 | Pazmen 5. Xumusi M oOKpy:Kamomasi cpena 2 4aca - -
6 | Pazmea 6. O000meHue 3HAHNI MO XUMHH 32 7 4acoB - 1
KYPC OCHOBHOM IKO0JBbI. [loaroroska k
OCHOBHOMY IOCYapPCTBEHHOMY K3aMeHy
((0)3€))
7/ | Pe3epBHOE Bpems 2 Jaca - -
8 | Bcero yacoB 68 yacoB 7 4
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