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INOSICHUTEJIbHAS 3AIINNCKA

[IporpaMMa MO XMMMM Ha YPOBHE OCHOBHOI'O OOILEro 0o6pasoBaHMs
COCTaBJIeHA Ha OCHOBE TpPeOOBaHMI K pe3yjbTaTaM OCBOEHMSI OCHOBHOM
06pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOT'O OOIIEro 06pa3oBaHmsl, IIpeaCTaBIeHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe (demepasbHON pabdboyelt MPOrpaMMbI
BOCIIUTAHMS U C YYETOM KOHIEIIVM ITPENOAaBaHMsI YUeOHOro mpeamMeTa « XUMUsI»
B 00pa3oBaTe/bHbIX Opranmsaiusgx Poccuiickon Memeparimm.

[IporpamMa mo XuMmuM HAET IPEICTaBJEHME O IEeJIIX, OOLIeN CTpaTerum
0OyuYeHMsI, BOCIIMTAHUSI M Pa3BUTHUSI OOYUAIOIIMXCSI CPENCTBaMM y4eOHOro
npenMeTa, YCTAaHAB/IMBAEeT OOsI3aTeJIbHOE IIPeIMETHOE COIepyKaHue,
IpenycMaTpuBaeT pacipelesieHie ero o KjaccamM M CTPYKTYPUPOBaHME IO
pasmesiaM M TeMaM IporpaMMbl [0 XMMWM, OIpedessieT KOJIMYeCTBEHHbIe U
KaueCTBEHHbIe  XapaKTePUCTUKM  COOEpXKaHUs, PEKOMEHIYeMYIO
MIOCJIEIOBATEIbHOCTh M3YUYEHUSI XUMUM C YUYETOM MEXKIIPeOIMETHBIX WU
BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKM Y4YeOHOro IIpoIecca, BO3PACTHBIX
0COOEHHOCTeN O0OYYaloIIMXCsl, OIpeaessieT BO3MOXKHOCTM IpeameTra IJis
peaym3aiiuy TpebOBaHMI K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 06pa3oBaTebHON
IIpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEero o0pa3oBaHMs, a TakyKe TpeboBaHMil K
pe3yabTaTaM OOyUYeHMs XMMUM Ha YPOBHE 11eJIeN M3yUeHMsI IIpeIMeTa M OCHOBHBIX
BUIOB YYe€OHO-IIO3HABATEIbLHON OEeSITEJIbHOCTM OOYYaOIIEerocsl 1Mo OCBOEHMIO
yueOHOTO CoMepsKaHmsl.

3HaHMe XVMUM CJIYKUT OCHOBOM Aj1sT (OPMMPOBAHMST MUPOBO33PEHMS

obyuvarolerocsi, €ero TMpeacTaBJeHMiI O MaTepuaJlbHOM eIMHCTBE MMpa,
BAXXHYIO  poJib  WUTpaloT  (GopMupyemMble  XUMMEN  TPENCTaBJIeHUSI O
B3aMMOIIPEBPAILIEHMSIX SHEPTUM ¥ 00 SBOJIIOLIMM BeEIeCTB B IpUPOAE, O IYTSIX
pellieHMsT  TJIOOQ/JIbHBIX MPOOJIEM  YCTOMYMBOIO  pasBUTUSI  UeJIOBeUeCTBa -
ChIPbEBOM, SHEPreTU4YeCKOM, IMUIIEBOM U SKOJIOTUUYECKOM 6e301acHOCTH, ITpobJieM
3IpaBOOXPaHEHNS.
N3yueHre XUMMUU: CIIOCOOCTBYET peaMalun BO3MOSKHOCTEN TSI
CaMOpa3BUTHS n GopMHUPOBaHMS KYJbTYPbl JIMYHOCTH, €€ OOIen u
(YHKIIMOHAJILHOM I'PaMOTHOCTH; BHOCUT BKJaJ B (OpMMPOBaHME MbIIUIEHUS U
TBOPUYECKMX CIIOCOOHOCTEM OOYUYarOIIMXCSl, HaABBIKOB MX CaMOCTOSITEIbHOM
yueOHOM JeATeJbHOCTU, SKCIIEPUMEHTAIBbHBIX U MCCIeI0BaTeIbCKUX YMEHMUIA,
HeOoOXOOMMBIX KaK B IIOBCEOHEBHOM >KM3HM, TaK M B HPodecCHOHaTbHOM
IesITeIbHOCTH; 3HAKOMUT CO CITelM(UKO HAyYHOTO MbIIIUIEHNMS, 3aKjIaJgbIBaeT
OCHOBBI II€JIOCTHOTO B3IJISIIa HA €OVMHCTBO IIPUPOABLI UM YeJIOBEKa, SIBJISIETCS
OTBETCTBEHHBIM 35TalloM B (POPMMPOBAHUM €CTECTBEHHO-HAYUYHOM TI'PaMOTHOCTU
00yYaIOIIMXCS; CIIOCOOCTBYeT (OPMMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUSI K
€CTeCTBEHHO-HAyYHbIM 3HaHMSM, K IIPUPOJE, K UeIOBEKY, BHOCUMT CBOM BKJaj B
9KoJIorn4Yeckoe obpaszoBaHme obyuaromyxcs. JlaHHble HampaBjJeHUsI B OOy4YeHUM
XUMUM 00eCHeuMBalOTCs CIelM@PMUKOM COIepsKaHMsI  Yy4eOHOro  IpeaMeTa,
KOTOPBIM  SIBJISIETCSI  IeIarorMyecky aganTUPOBAHHBIM OTpaskeHMemM Oa30BOM
HayKM XMMUM Ha OIpeAe/IEHHOM JTalle €€ pPa3BUTHUSI.



Kypc xumum Ha ypoBHE OCHOBHOTO 06111ero 00pa30oBaHMsl OpMEHTUPOBAH Ha
OCBOEHME OOYUYAIOIIMMMUCS CUCTEMbI MEPBOHAYAIbHBIX TMOHSATUI XMMMUM, OCHOB
HEOPTaHNYEeCKOM XUMUM U HEKOTOPBIX OTHAEJbHBIX 3HAUMMbBIX IMOHSTUIA
OpPraHNYeCKON XUMUMN.

CTpyKTypa comepskaHMsl TpOrpaMMbl IO xuMuu copMupoBaHa Ha
OCHOBE CUCTEMHOIO TMoaxoja K eé usyuenmio. CopepskaHue CKJIAIbIBaeTCsl U3
CUCTEMbI TIOHSITUIA O XMMMWYECKOM 3JIEMEHTE U BEIeCTBE M CUCTEMbI IMOHSTUI O
xuMmaeckon peakimu. O6e 3TM CUCTEMbI CTPYKTYPHO OpraHM30BaHbI IO
MIPUMHIINITY TI0CJ/IeIOBAaTENbHOTO pa3BUTHSI 3HAHMM Ha OCHOBE TeOopeTUYeCKMUX
TIpeJCTaBIeHNI PA3HOTO YPOBHSI:

—aTOMHO-MOJIEKYJISIPHOTO YUeHMsI KaK OCHOBBI BCETO €eCTeCTBO3HAHMS;
-Ilepunoanueckoro 3akoHa [I. 1. MeHpe/ieeBa Kak OCHOBHOT'O 3aKOHa XUMMUM;
—yUYeHMsI O CTPOEHUM aTOMa U XMMMUUIECKOM CBSI3M;

—MpeCTaBJIeHn 00 3IEKTPOJMTUYECKOM AMCCOIMALMM BEIIECTB B PacTBOpAX.
TeopeTnyeckne 3HaHMS pPACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU
MOJTyYeHHBIX ¥ OCMbIC/IEHHBIX (PaKTOB, pa3BMBAIOTCS MIOC/IeI0BATEbHO OT OLHOIO
YPOBHSI K JIPYTrOMY, BBITOJHSST (QYHKIUM OOBSICHEHMS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHMSI ¥ BO3MOXKHOCTEl IPaKTMUYECKOTO TIPUMEHEHMS U
MOJTyYeHNsI M3yUuaeMbIX BellleCTB.

OO6l1iiee uMCIO YacoOB, OTBENEHHBIX IJIsI M3y4YeHUs] XUMUM Ha YpPOBHeE
OCHOBHOTO 006111er0 06pa3oBaHmsI, cocTasJsieT 136 yacoB: B 8 Kiacce
-68 vacos (2 yaca B HefieJl0), B 9 kitacce —68 yacoB (2 yaca B HefieJiio)

1. CopepskaHue Kypca xumun (0a30BbIi YPOBEHb)

8 KJIACC

68 yacos ( 2 yaca B HefeJIIO0)

1. IlepBoHauajsibHble XxuMuueckyue moHATus. (20 u) Ilpegmer xummn.
Ponb xumuu B XM3HM 4YejioBeKa. XMMMSI B CHUCTeMe HayK. leja UM BellecTsa.
@dusnuyeckme CBOMCTBA BelIeCTB. ArperarHoe COCTOsIHME BellecTB. IloHsTMe O
MeTOMax MO3HAHMS B XMMUN.

Uncteie BemectBa M cMmecu. CrocoObl pasmeneHuss cMeceir. ATOMBI U
MOJIEKYJIbI. XMMMUecKye 3jeMeHTbl. CUMMBOJIbI XMMUUYECKUX 3jIeMeHTOB. [IpocThie
M CJIOKHBbIE BeIllecTBa. ATOMHO-MOJIEKY/ISIpHOE yueHMe. XuMudeckas dopmyiia.
BajsieHTHOCTb aTOMOB XMMMUYECKUX 3JIEMEHTOB.

3aKkOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCKUTeJbHAs aTOMHas Macca.
OrHocuTeNIbHAsT MOJIEKYJISIpHAsT Macca. MaccoBast AoJIsI XMMUYECKOrO 3JIEMEHTa B
coenuHenun. KosmyectBo BellectBa. Moab. MosspHas Macca. BsaumMocssisb
KOJIMYECTBA, MacChbl M UMCJIA CTPYKTYPHBIX €IVHMUI] BellecTBa. Pacuérsl Mo
dbopMyamMm XUMUIeCKUX coenvHeHnin. Ousmueckue M XMMUIecKkme sBaeHus.

Xummueckasi peakiusi 1 e€ Mpu3HaKu. 3aKOH COXpaHeHMS] MacChl BEIeCTB.
XumMnyecknue ypaBHeHMs. Knaccubukanms XMMmMUecKux peakuyui (CoOequMHeHMS,
pasjIoKeHusI, 3aMeIeHNsI, 0OMeHa).

Xumuueckuti  IKcnepumeHm: 3HAKOMCTBO C XUMMUUYECKOM TOCYHOMH,
npaBwIaMu paboTel B JlabopaTopuym M IpUEMaMM OOpallleHUsI C JIabopaTOPHBIM
obopymoBaHMeM, Wu3ydyeHMe U oOmucaHue GU3MUECKUMX CBOMCTB 00OpasiioB




HEOpraHMUYeCKMX BeIecTB, HabmogeHne Gusnueckux (IJIaBjJeHNe BOCKA, TasiHUE
JIbJla, pacTUpaHue caxapa B CTYIIKe, KUTIeHMEe U KOHJIeHCallMsl BOAbI) I XUMUUECKUX
(ropeHue cBeuM, IpOKaJMBaHME MEIHOM ITPOBOJIOKM, B3aMMOIEMCTBME MeJjia C
KUCJIOTOM) SIBJIeHMI, HaOJIooeHne U  OIMCaHue IIPU3HAKOB  ITPOTEeKaHMSI
XMMUUECKUX peakiuit (pasjioskeHue caxapa, B3aMMOIENCTBME CEPHOM KUCJIOThI C
xjaopugoM Oapus, pasjoxkeHue rTuaporkcuga wmenu (II) mpm  HarpeBaHuwu,
B3aMMOJENCTBME Keyie3a ¢ pactBopoMm comu Menu (II), u3ydeHme criocob6oB
pasmesieHus1 cMmecen (C TIOMOIIbIO MarHmTa, QUIBTPOBaHME, BbIMIapMBaHMeE,
OUCTWUISIILMS, Xpomarorpadus), IpoBemeHMe OUMCTKM ITIOBApPEHHOM  COJIN,
HAOJIIOIEHME M OIMCAaHMe Pe3y/IbTaTOB IIPOBENEHMSI OIbITa, MJIIIOCTPUPYIOLIETO
3aKOH COXpPaHEHMSI MacChl, CO3AaHNe MOJEeJIeN MOJIEKYJI (IIIapOCTEPSKHEBBIX).

2. BaskHeuIime IpeacTaBUTeIM HeopraHmyeckux BemiecTB (30 u)
Bosnyx - cmech rasoB. CocraB Bosmyxa. Kuciopom - s1eMeHT U MPOCTOe
BemlecTBo. HaxokmeHme Kucjaopoma B Ipupone, Gusuueckure U XUMUUYECKUe
cBomcTBa (peakuuy ropenust). Oxcunpl. IIpumeHenue kuciaopona. Croco6bl
MOJlyyeHus1 Kucjopoma B Jjaboparopuu U MOPOMbIIIIEHHOCTH. KpyroBopor
Kucyopona B mpupone. O30H — a/IJIOTpoIiHasi MoauduKauusl Kucaopona. TerioBon
3bdeKT XMMMYECKOM  peakluy, TEepMOXMMMUYECKMEe  YpaBHEHUS, IK30U
SHIOTepMUUYECKMe peakiyuu. TOIIMBO: yrojb M MeTaH. 3arps3HeHKue BO3OyXa,
ycuieHue TapHMKOBOro 3¢ deKra, pa3pylieHe 030HOBOI'O CJIOS.

Bomopon - asnemMeHT M mpocToe BelllecTBO. HaxokmeHme Bomopoma B
npupome, ¢usMUeckMe ¥ XMMHUYECKMe CBOMCTBA, IIPUMMEHEHMe, CII0COOBI
nonyuenus. Kucmorer u comu. MosspHbiii 06b€M ra3oB. Pac4éTsl Mo XMMmdyeCcKuM
ypaBHeHUsIM. Dusuueckue CBOMCTBA BOAbl. Boma Kak pacTBopuTesib. PacTBOpHI.
HaceIiieHHble ¥ HeEHAChIIEHHbIE PACcTBOPbl. PacTBOpMMOCTH BelIeCTB B BOJE.
MaccoBast 10151 BellleCTBa B pacTBoOpe. XMMMUYECKMe CBOCTBa Bogbl. OCHOBaHMSI.
Ponb pacTBOpPOB B IpUpPOIEe M B KM3HU 4vesoBeka. KpyroBopoT BOmbl B MPUPOJE.
3arpsisHeHMe IpUponHbIX Bod. OXpaHa U OUMCTKA MIPUPOIHBIX BOJI.

Knaccubukanmst Heopraumueckux coeaviHenui. Oxcuabl. Knaccubukanms
OKCHIOB:  cojieoOpasyiolnie  (OCHOBHble, KMUCJIOTHbIe, amddoTepHble) U
HecojieoOpasyione. HomeHknaTtypa okcumoB. @Dusmueckue U XUMUUECKUE
cBomcTtBa oOkcumoB. Ilomyuenme okcumoB. OcHoBanmst. Knaccudukarims
OCHOBaHMI: ILIEJOUM M HepacTBOpUMbIe OCHOBaHMs. HomeHKaTypa OCHOBaHMIA.
dusnuueckme U XUMHUYECKME CBOMCTBA OCHOBaHMI. IlojiyyeHMe OCHOBaHMIM.
Kucnorel. Kmaccudukarmmsa xucinor. Homenkmarypa kuciaor. @Dusmueckue u
XVMMUECKMe CBOMCTBa KHUCJIOT. Pan aktuBHoctu MetauioB H.H. bBeketosa.
[Tonyuenne kucior. Comu. Homenkimarypa coseit. @usnyeckme M XUMUYECKUe
cBoiictBa cosein. [lomyuenme conen. I'eHeTMueckast CBSI3b MeEXIY KIaccaMm
HEOPraHMueCKMUX COeIVIHEHMIA.

Xumuueckuti 3KchepumeHm: KauyeCTBEHHOE OIlpeesieHne COaepsKaHMs
KMCJIOpona B BO3OyXe, IOJAyYeHMUe, coOupaHue, paclio3HaBaHME U WU3yUYeHUe
CBOMCTB KMCJIOpOAAa, HaOJIomeHyue B3aMMOMAENCTBUSI BEIEeCTB C KUCJIOPOAOM U
YCJIOBMSI BOSHMKHOBEHMSI M IIpeKpallleHusl ropeHust (Ioskapa), O3HAKOMJIEHUE C
obpasiamMM OKCHMAOB M ONMCAHME UX CBOJWCTB, TIIOJyuYeHMe, CcoOupaHue,
pacro3HaBaHMe M WM3y4yeHMe CBOMCTB Bomopoda (ropeHue), B3aUMMOMAENUCTBUE




Bomopona ¢ okcugoMm menu (II) (BosmoskHO McIO/Ib30BaHME BUAEOMaTepuaioB),
HaOoneHne oOpaslioB  BeIeCTB  KOJMYECTBOM 1 Mojb, MCC/lenoBaHMe
0COOEHHOCTEelM  pacTBOPEeHMsI BeIleCTB C  pasjIMuYHOM  pPacTBOPUMOCTBIO,
IIPUTOTOBJIEHNE PACTBOPOB C ONpeNesIeHHOM MacCOBOM [10Jie pacTBOPEHHOIO
BellleCTBa, B3aMMO/IEMCTBME BOAbI C MeTa/ulaMy (HaTpueM U KajbliyieM) (BO3MOYXKHO
MCIIO/Ib30BaHMe BHUeOMaTepuasaoB), MCCIeTOBaHME OOpas3lOB HeOopraHMUeCKUX
BEIIIeCTB Pa3/IMUHBbIX KJIACCOB, HAOIOMeHMe M3MEeHEeHMs OKpPaCKM MHIMKATOPOB B
pacTBOpax KMCJIOT U Ilejiouer, usyueHue B3ammomenctBus okcuma menu (II) c
PacTBOPOM CEPHOM KMCJIOTBbI, KMUCJIOT C MeTa/ulaMM, peaKkUui HeUTpaau3alyu,
MOJTyYeHye HepaCcTBOPUMMBIX OCHOBAaHMIA, BRITECHEHME OTHOIO MeTajula SPYTUM U3
pacTBOpa COJIM, peIllleHre SKCIePUMMEHTAJbHBIX 3aJau II0 TeMe «BasknHeiime
KJIACChl HEOPTaHNYECKMUX COEOVHEHUI».

3. Ilepuogmueckuit 3akod u_Ilepuogmueckasi cucTeMa XMMUYECKMUX
asieMeHTOB JI.M. MenpgeneeBa. (18 u) Crpoenue aTtomoB. XUMMUECKas CBSI3b.
OKMCINTENIbHOBOCCTAHOBUTE/IbHbIE peakiiuy IlepBble MOMBITKM KjaccuduKamum
XMMUUYECKUX 3/IeMeHTOB. [IoHsSITMe O rpyInax CXOAHBIX 3J€MEHTOB (IlleJIOUHbIe U
11IeJIOYHO3€eMeJIbHbIE MEeTaJljIbl, TaJIOre€Hbl, MHEePTHbIE Ta3bl). DJIE€MEHTbI, KOTOpbIE
o6pasyioT amdoTepHble OKCUAbI UM TUAPOKCUAbI. Ilepuommyeckuyt 3aKoH.
[leprognyeckasi cucrtema xummueckux snaemeHToB .M.  MeHneneesa.
KoporkomniepuonHas u ajauHHOIepuonHas dopmbl [lepuonuyeckon CUCTEMbI
xummudeckux 3aemeHToB .. MenneneeBa. [lepuonbl 1 rpyIimnsbl.

DusnUeckmii CMbICI TOPSIAKOBOTO HOMEpPa, HOMEpPOB IIepuofa M TPYIIILI
anemeHTa. CtpoeHme aromMoB. CocTaB aTOMHbBIX sifiep. M30TOmbl. DJI€KTPOHBI.
CrpoeHne 3JIEKTPOHHBIX 000JIOUEK aTOMOB IepBbIX 20 XMMMUYECKUX 3JIeMEHTOB
[Tepuomnueckon cucrembr .M. MeHpeneeBa. XapaKTepUCTUKA XUMUUECKOTO
ssieMeHTa Mo ero nonoxkenuto B Ilepmommueckoit cucreme .M. Menpeneesa.
3aKOHOMEPHOCTM M3MEHEHMs paauyca aTOMOB XMMMUUYECKUX  3JIEMEHTOB,
MeTa/UIMYECKUX M HEMETAJIJIMUEeCKUX CBOVCTB I10 I'PyMIlaM U nepuopamM. 3HaueHue
ITepuonuueckoro 3akoHa u Ilepuognyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB JIJIsT
pasBuTus HayKu ¥ Tnpaktuku. .M. MeHgeneeB - YYEHbIM U TPakKIaHMH.
Xumnyeckass  cBs3b. KoBaseHTHass  (MoOJisipHass W HEMNOJSIpHAsi)  CBSI3b.
ONeKTPOOTPULIATEIBHOCTh XMMMUUYECKUX 37eMeHTOB. MoHHas cBsi3b. CTerneHb
okucieHns. OKMUCINTE/IbHOBOCCTAHOBUTEIbHbIE peakiyuy. [Ipoliecchl OKMCIeHUS U
BoccTaHoBeHNsT. OKMUCIUTENN U BOCCTAHOBUTEJIN.

Xumuueckuti sKchepumeHm: W3ydeHMe oO0pasloB BeIeCTB MEeTA/UIOB U
HEMETaJIJIOB, B3aMMOJENMCTBME TUAPOKCHAA LMHKA C pacTBOpaMM KUCJIOT U
1[eJIoUeli, IPOBeNeHNe OIbITOB, WUIIOCTPUPYIOIMIMX IIPUMEPbl OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIX peakiuil (TopeHne, peakiuu pasaosKeHns, COeTUHEHNS ).

9 KJIACC
68 uacosB ( 2 yaca B HefieJII0)

1. BenrectBo m_xummnueckasi peakimsi (17u) Ilepmommueckuit 3aKOH.
ITepuognueckast cucrema xummdeckux sjnemeHToB .M. Mengeneesa. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTY B M3MEHEHUM CBOMCTB XMMMUUECKUX 3JIEMEHTOB IEePBBIX




TPEX MEePUOIOB, Ka/iMsl, KaJbLIMSI U UX COeOMHEHMIA B COOTBETCTBUM C MOJIOKEHEM
ssieMeHTOB B [leprognueckon cucTemMe 1 CTpPOEHMEM UX aTOMOB.

CrpoeHne BeIeCTBa: BUIbI XMMMUYECKOM CBSI3M. TUIIBI KPUCTA/UIMYECKUX
PEIIETOK, 3aBMCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTA/UIMIECKOM PELIETKU U
BUIA XMMMUYECKOM CBSI3M.

Knaccudukanmsa 1 HoMeHKIaTypa HeOPraHMUYeCKMX BeIleCTB. XMUMUUYeCKUe
CBOJICTBA BeILIECTB, OTHOCSIIMXCS K Pas3IMYHBIM KjaccaM HeopraHmyeCcKux
coeVHeHUM, TeHeTuuyecKas CBsSI3b HeopraHmueckux BelecTB. Kitaccuduraiys
XMMMYECKMX peakiMii 1O Ppas3jiMuHbIM IIpM3HaKaM ([0 UMUCJIYy U COCTaBy
YUYaCTBYIOIIMX B peaklyM BEIIeCTB, IO TeluioBoMy 3¢deKTy, Mo M3MeHEeHUIO
CTereHe OKUCJIEHUS XUMMUUYECKMUX 3JIEMEHTOB, IO OOpPaTMMOCTM, MO YYacCTUIO
Karajmsaropa). OK30- M SHIOOTepMMUECKMEe peaklyuu, TepMOXUMUUYECKMe
ypaBHeHMs. [ToHSITME O CKOpPOCTM XMMMUECKOM peakiun. IToHsTie 06 0OpaTUMBbIX
M HeOOPaTUMBbIX XMMMUUYECKUX peakiysax. [IoHsATie O TOMOTreHHBIX U reTepOreHHbIX
peakuusx. [Tousitue o karammse. [ToHsTie o xuMudeckoM paBHOBecun. DakToOphI,
BJIMSIOIIME HAa CKOPOCTb XMMWYECKOV peakiuy MU IIOJIOKEHMEe XUMUYEeCKOro
paBHOBecust. OKMUCIUTETbHO-BOCCTAaHOBUTEIbHbIE PeaKLyy, 3JIeKTPOHHbBIN OajlaHC
OKMCJIUTEJIbHO-BOCCTAHOBUTEIbHOM peaxIInm. CocrabiieHne ypaBHEHUI
OKMC/IUTE/IbHOBOCCTAHOBUTE/IbHBIX ~ peakiuii C  MCIOJb30BaHMEM  MeToma
9JIEKTPOHHOIO GajiaHca. Teopus 3JeKTPOIUTUIECKONM IMCCOLMALN. DJIeKTPOJIUThI
M HedeKTponuTbl. KaTmoHbl, aHMoHbI. MexaHM3M IMUCCOIMALMM BEIIeCTB C
pasJIMYHBIMM BUOgamu xummudeckoit cBssu. CremeHb myuccoumarnyu. CuyibHBIE U
ciabple 37eKTPOUTHI. Peakiiny MOHHOTO OOMeHa. YCJIOBMS MPOTEKaHMs peaKIiInii
MOHHOTO OOMeHa, IIOJIHble ¥ COKpallleHHble WOHHbIe YpaBHEHMS peakIIuii.
CBoyicTBa KHUCJIOT, OCHOBaHMII U COJIelM B CBeTe IIPeNCTaBJIeHUII 00
JIEKTPOIUTUUECKON auccoumalmu. KadectBeHHble peakuyuy Ha MoHbL. [loHSITHE O
rugpomse conei. Xumuueckulli 3KChepumMeHm: O3HAKOMJIEHME C MOMESIMU
KPUCTAJIMUECKUX PELIETOK HEOPraHMUYeCKMUX BEIeCTB — MeTa/JIOB M HEMEeTa/lJIOB
(rpadbmura M asmasa), CJIOXKHBIX BeIEeCTB (XJopuaa HaTpusl), MCCIenOBaHMe
3aBUCUMMOCTM CKOPOCTM XMMMUECKOM peaklyuy OT BO3OEMCTBUS Pas3IMIHBIX
(aKTOpOB, MCCAeOOBaHME 3JIeKTPOIPOBOIHOCTM PACTBOPOB BEILECTB, Ipollecca
OUCCOLMALMM  KUCJIOT, Iejioueil U coyieil (BO3MOXKHO MCIIOJIb30BaHME BUJIEO
MaTepuasoB), IPOBEIEeHMEe OIbITOB, W/ITIOCTPUPYIOIIMX MPU3HAKM IPOTEKaAHMS
peakiinii MOHHOTO obMeHa (oOpasoBaHMe OcCajKa, BbifesieHKe rasa, oopasoBaHMe
BOJIbI), OIBITOB, MJUTIOCTPUPYIOIINUX TTPUMEPbl OKUCIUTETbHO-BOCCTAHOBUTETbHBIX
peakiuii  (ropeHue, peakIUM pas3IOKeHMs, COeOVMHEHMsI), paclio3HaBaHMe
HEOpPraHMYEeCKUX BEIeCTB C IIOMOIIbID KayeCTBEHHbIX peaKIuii Ha WOHbI,
pellieHye 3KCIIepyuMEeHTaIbHbIX 3a/1au.

2. Hemera/uibl M mx coeamHeHusi  (254) OO6iias xapakTepucCTHUKa
rajoreHoB. OCOGEHHOCTM CTPOEHMSI aTOMOB, XapaKTepHble CTeNeHM OKMUCIIeHMS.
CrpoeHne 1 pusnyeckre CBOMCTBA MPOCTHIX BeIllECTB — rajioreHOB. XMMuYeckye
CBOJCTBA Ha mpuMepe xJjiopa (B3aMMOIENCTBME C MeTa/ulaMu, HeMeTasljlaMu,
menouamn).  XyiopoBomopon. CossiHasg  KMCJIOTa, XUMMMYECKME  CBOMCTBA,
nosydyeHue, mnpuMeHeHue. JlelicTBMe XJjiopa ¥ XJOPOBOAOpOdA HA OpraHU3M
yejioBeka. BaskHeiime XJI0puIbl Y UX HAXOXKIEeHMe B IIpUpPOIe.




Oo61as xapaktepucTtuka sneMeHTOB VIA-rpynmbl. OCOG€HHOCTM CTPOeHMsI
aTOMOB, XapaKTepHble cTereHM okucieHus. CrtpoeHue u dusmyeckue CBOMCTBA
MIPOCTBIX BEIEeCTB — KMUCJIOPOAA M Ccepbl. AJUIOTPONHbIe MOAMbUKALIMM KMUCIOpOaa
u cepbl. XuMmudyeckue cBoiictBa cepbl. CepoBomopos, CTpoeHue, pusmueckue u
XUMmueckue cBoucTBa. OKCUIbl cepbl KaK IPeICTaBUTENM KUCJIOTHBIX OKCUIOB.
CepHas kucjora, ¢usmMueckue U XUMHUYECKMe CBoMcTBa (OOIIMe  Kak
MpeNCTaBUTesT Kjacca KUCIOT U crenuduueckue). XuMMUYECKMUe peakiinu,
Jiekalliie B OCHOBEe ITPOMBIIIJIEHHOTO CIIoco0a TOy4YeHMsT CEePHOM KUCJIOTHI.
[Ipumenenne cepHoi KMcaIoTbl. Co/M CEPHOM KUCJIOThI, KAYECTBEHHAsT peakius Ha
cynbdar-noH. HaxokmeHme ceppl M €€ coeOMHEHMI B Hpupome. XMUMUYeCKOoe
3arpsisHEHME OKPYKAIOLEeM Cpenbl COeOUHEHMSIMM Cepbl (KMCJIOTHBIE HOXKOM,
3arpsi3HeHMEe BO3AyXa U BOILOEMOB), CITOCOObBI €ro IpeaoTBpaIlieHMsl.

Oo61as xapakrepuctuka yiemMeHToB VA-Tpyrimbl. OcoOO6eHHOCTM CTPOEHMS
aTOMOB, XapaKTepHble CTelNeHM OKMUCJIeHMs. A30T, pacIpoCTpaHeHue B MPUPOIE,
dbusnyeckne u XuMudeckue cBomcTBa. KpyroBopot asora B npupome. AMMMaK, ero
dbusnyeckne U XxMMmueckue CBOMCTBA, IoayueHne u rnpumeHenne. Coam aMMOHMS,
X Gusuveckme 1 XuMMuUIecKue CBOMCTBa, mpuMeHeHne. KauecTBeHHas peakuyst Ha
MOHBbI aMMOHMS. A30THasl KMUCJIOTa, €€ IojyuyeHue, Gusnueckue M XUMUUecKue
cBoycTBa (0OIIMe KaK TMpeacTaBUTessI Kjaacca KUCIOT U crenuduueckue).
Vcnonp30oBaHMe HUTPATOB M COJIEM aMMOHMS B KayecTBe MMHEpPabHbIX
yoobpeHnii. XuMmuueckoe 3arpsisHeHre OKpY>KaloIlen cpelbl COeOMHEHMSIMIU a30Ta
(KUCTIOTHBIE [OXKIOM, 3arpsi3HeHMe BO3Ayxa, IMOUBbI U BomoeMoB). Docdop,
aJIJIoTpoIiHbie Momudukauym docdopa, ¢usnMYecKne M XUMUUYECKNME CBOVCTBA.
Okcup  docdopa (V) u dochopHas kuciaora, dbusmyeckne u XuUMUUECKUe
CcBOMCTBa, mnosydeHue. Mcmonb3oBaHue GocdaTroB B KaueCcTBe MUHEPATbHBIX
yI0OpeHMIA.

Oo6mias xapakrepuctuka 3geMeHTOB IVA-rpynmbl. OCOOEHHOCTM CTPOEHMSI
aTOMOB,  XapaKTepHble  CTElleHM  OKMCJIeHMs.  YIJiepof,  a/JIOTPOITHbIE
MomuduKaluy, paclIpocTpaHeHue B Mpupome, @usnueckue U XUMUUECKHUE
cBomcTBa. Amcopbiusa. Kpyrosopor yriepona B npupome. OKCuabl yriaepona, ux
dbusmueckne U XUMHUYECKME CBOMCTBA, [EMCTBME€ HA >KMBBIEe OpraHU3MBbI,
ToJlydyeHre ¥ IpUMeHeHMe. ODKOJOTMuYecKyue MpobJieMbl, CBSI3aHHbIE C OKCUOAOM
yriepona (IV), rumoresa r;106ajbHOTO MOTEIUIEHMS K/IMMAaTa, MTapHUKOBBIN 3(PdeKT.
YronpHast KUCJIOTAa U €€ COoMuM, UX OQUu3nyeckKue U XUMMUYECKNUEe CBOMCTBA,
rnmojyyeHue u npumeHeHme. KauecTBeHHas peakiuuss Ha KapOOHATHOHBI.
Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIIEHHOCTY U CEIbCKOM
xo3stiicTBe. [lepBoHAuasibHble TIOHATUSI OO OpraHMYEeCKUX BeIecTBaX KaK o
coeAVMHEHMSIX yraepona (MeTaH, 9TaH, STWIEH, aleTWJIeH, 3TaHOJI, TJIUIEepPUH,
YKCyCHast Kucjota). [IpupomHbie MCTOUYHMKM YIJIEBOAOPOAOB (YIOJib, MPUPOIHbIN
ra3, HedThb), IPOOYKTbl UX mnepepaborku (OeH3UH), UX poOjb B OBITY U
MIPOMBIIIVIEHHOCTU. [IOHSITME O OMOJOrMUEeCKM BaKHBIX BEILECTBAX: >KUpPaXx,
6enKax, yIJieBOgax — M MX POJM B JKMU3HM 4YejoBeka. MarepuasibHOe eIMHCTBO
OpPraHMYeCKMUX ¥ HeOPraHNYeCKUX COeTMHEHN.

Kpemunii, ero @usmueckme M XUMMUYECKME CBOWCTBA, TOJYyYEHUE U
npumeHenne. CoemuHeHust KpemHmsi B Ipupome. OOmme mpencraBaeHuss o0



okcuae kpemuus (IV) m kpemumeBoi kuciaoTe. CUIMKAThI, UX MUCIIOJIb30BAHME B
ObITY, B MPOMBIIIJIEHHOCTU. BajkHelulle CTpouTe/ibHbie MaTepuasibl: KepaMuKa,
CTeKJIO, 1IeMeHT, 6eToH, >Kejie300eToH. ITpob6seMbl 6e30ITacHOrO MCIIOJIb30BaHMS
CTPOUTEIbHBIX MaTepuasoB B IOBCETHEBHOM SKM3HM.

XumuuecKkutli IkcnepumeHm: U3yueHue o0paslioB HeOPraHMUYeCKUX BEIlEeCTB,
CBOMCTB COJISHOM KUCJIOThI, MPOBeAeHe KaueCTBEHHbIX PeaKklui Ha XJIOPUI-MOHbI
1 HaOJIIomeHe MPU3HAKOB UX ITPOTEKaHMsI, OIbIThI, OTpaskaioliye dusndeckue u
XMMMUUYECKME CBOJMCTBA TaJIOT€HOB M MX COeOMHEHMM (BO3MOKHO MCIIOJIb30BaHMe
BUIEOMaTEPMAJIOB), O3HAKOMJIEHME C oOpaslaMyu XJOpuaoB (TaIOT€HUIIOB),
O3HAKOMJIEHME C 0Opa3laMy CEphI U €€ CoOeaMHEHNUSIMM (BO3MOKHO MCIIO/Ib30BaHMeE
BUIE€OMAaTEPMAJIOB), HAOJIIOMEeHMe IIpoIecca OOyIIMBaHMS caxapa IIOH, JeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOThbI, W3yYeHMe XUMMUUECKUX CBOMCTB
pa3baBJIEHHON CEPHO KUCJIOThI, ITPOBeeHNe KaueCTBEHHOM peakIu Ha Cyabdat-
MOH U HaOJomeHMe IpMU3HaKa e€ ITpOTeKaHMsl, O3HAaKOMJIeHMe C (Gu3UUeCKUMU
cBoMCTBaMM asoTa, dochopa M uUX coenuHeHUM (BO3MOYKHO MCIIOJIb30BaHME
B €eOMaTepUaioB), obpasiamMy a3oTHbIX U (OCHOPHBIX ymOOpeHMi, MOoJyYeHue,
cobupaHue, paclio3HaBaHMe W WU3yyeHMe CBOMCTB aMMMaka, IIpOBeleHMe
KaueCTBEHHBIX peakiMili Ha MOH aMMOHUS U docdaT-uoH U U3ydeHue IPU3HAKOB
UX TIPOTEKaHMSI, B3aMMOJIEMICTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MeIbIO
(BO3MOXKHO MCIIOJIb30BaHNE BUI€OMAaTepP1aJIOB), U3yueHue Mofeen
KPUCTQ/UIMUECKMUX PeILIeTOK anaMasa, rpadura, ¢yiepeHa, O3HAKOMJIEHME C
MPOLIECCOM  aCcoOpOIMM PACTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM VIJIEM U
YCTPOMCTBOM IIPOTHBOrasa, MoJyudeHue, coompaHme, pacio3HaBaHue U U3ydeHue
CBOJVICTB YIJIEKMCJIOTO Ta3a, MpoBeAeHMe KaueCTBEHHBbIX peaklyii Ha KapOoHaT u
CWJIMKAT-MOHbI ¥ M3yueHMe TMPU3HAKOB WUX IIPOTEKaHMs, O3HAKOMJIEHME C
MPOAYKIMEN CWJIMKATHOM IIPOMBIIIJIEHHOCTH, peIleH)e 3SKCIIepPUMEHTaIbHbIX
3a7a4 10 TeMe « BaskHeuIe HeEMeTaJslIbl M UX COeOVHEHUSI».

3. Merta/uibl_uM__ux __coenumHeHuss  (20u) OOimas xapakTepuCTUKa
XMUMUUECKUX 2JIEMEHTOB — MeETa/UVIOB Ha OCHOBaHMM WUX IIOJIOXKEHUSI B
ITepuognueckoy cucreme xummueckux syemeHToB .M. MeHpgeneeBa u CTpoeHUs
atomoB. CTpoeHue MeTa/uIoB. MeTa/uimueckasi CBSI3b UM MeTaJuIMuecKast
KPUCTAJ/UIMUECKasl PelIETKA. DJIEKTPOXMMMUUECKUIA Ppsif, HaMpsKeHUM MeTaslIoB.
dusnuyeckme M XUMMUUECKMe CBOMCTBa MeTa/ioB. OOIye crocoObl MOSTyUYeHMUs
MeTa/uioB. [IoHATME O KOpPpO3UM MeTa/IOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
koppo3sun. CraBbl (CTasb, YYTYH, JIOPAJTIOMUHMIL, OPOH3a) M UX MpPUMEHEHNEe B
O6bITYy ¥ mpoMmbIlIeHHOCTH. Illesounbie MeTasuibsl: mojiokeHue B Ilepuommyeckoin
cucremMe Xummueckux asnemeHToB [I.M. MeHneneeBa, CTpoeHMe WUX aTOMOB,
HaxoxkgeHue B mpupome. Pusmueckne M XMMMUYECKMEe CBOMCTBA (Ha IIpUMeEpe
Hatpust ¥ Kammst). OKCuabl M TUAPOKCHMIbI HaTpust U Kayms. [IpumeHeHue
IIeJIOYHBIX METAJIJIOB U UX coenyHenuit. 11lesiouHo3emesibHbIE METaJIJIbl MAarHUM U
KaJbluii: 1ojiokeHue B Ilepmommueckon cucreMme xummueckux snaemeHToB [I.U.
MeHpeneeBa, CTpOeHME MX aTOMOB, HaxoXKaeHue B mpupope. Dusmueckue u
XMMMUUYECK/E CBOMCTBA MarHus ¥ KaJblius. BaskHenine coegMHEHMS] KasIbLiysi
(okcum, rugporceua, cosm). JKECTKOCTh BOObI M CIIOCOOBI €€ yCTpaHeHMs.
Amomunnii: nioyioskeHue B [lepuomyueckoi cucreMe XumMudeckux syiemeHToB [1.1.




MeHnpeneeBa, CTpoeHMe aroMa, HaxoxaeHue B npupome. DPusuyeckue u
XMMMYECKMe CBOMCTBA aatoMuHMSI. AMOTepHble CBOMCTBA OKCUIA U TUAPOKCUIA
amomuuus. Keneszo: mnosnoxkeHue B Ilepuommueckont cucreMe XUMUUECKUX
anementoB [I.VI. MeHzeneeBa, CTpoeHMe aroma, HaXOXIeHVe B MpuUpoIe.
@usnyeckre U XMUMHUUYECKMe CBOMCTBa >Kesie3a. OKCUIbI, TUAPOKCUIBI U COJIU
skeniesa (IT) u xenesa (II1), ux cocras, CBOMCTBA U ITOTyYEHME.

Xumuueckuti 3kcnepumeHm: O3HAKOMJIEHMe C oOpaslaMu MeTa/uVIOB U
CIIJIaBOB, UX (QU3NUYECKMMM CBOMCTBAMM, U3yueHME Pe3yJbTaTOB KOPpPO3UM
MeTa/yIoB  (BO3MOKHO  MCITOJIb30BaHMe  BUAEOMaTepUaioB), OCOOEHHOCTeNn
B3aMMOJIEICTBUSI OKCHIA KaJbLMSI M HATPUsl ¢ BOHOM (BO3MOXKHO MCITOJIb30BaHMe
BUIEOMaTEPUAJIOB), MCCIeNOBaHMEe CBOMCTB >KECTKOM BOIbI, IPOIeCcca TOpeHus
’Kejie3a B KUCIOpone (BO3MOXHO MCIIOJb30BaHME BUAEOMAaTepuasoB), MPU3HAKOB
MPOTEKAHMS KaueCTBEHHbIX peakIMii Ha MOHbI (MarHusl, Ka/JblMsl, aJTIOMUHUS,
umHKa, xesnesa (II) u xxenesa (III), mengu (II), HaGmogeHMe U OMMCaHKeE TTPOLIECCOB
OKpalllMBaHMSl TUIaMEHM MOHaMM HaTpus, Kaausl U Kaablusi (BO3MOKHO
MCIOJIb30BaHMe  BUAEOMaTepuasioB), MUccaefoBaHMe aMbOTepHbIX CBOMCTB
TUAPOKCHIA aMIOMUHMSI M TUIOPOKCHUOA LIMHKA, pellleHKe 3SKCIepUMeHTaIbHbIX
3a/1au 1o Teme « BaskHeiiiie MeTasuibl ¥ UX COEIMHEHMSI».

4, XumMuss M _oKpykawmiass cpeaa (64) BemiectBa u MaTepuasibl B
MOBCeAHEBHOM JKM3HM UesioBeKa. besomacHoe UCIOIb30BaHMEe BeIIECTB U
XMMWYECKUX peakiuii B ObITy. IlepBasi mOMOIIb MpU XUMUUECKUX OKOTaX WU
OTpaBJIeHUSIX. XMMMUYECKOe 3arpsisHeHre OKpY’Kalollen cpenbl (IpemesbHast
norycTuMasi KoHieHTpalus BelecTB (manee - II[JK). Ponb xumuu B peliieHUn
9KOJIOTMUECKUX MTPOOIEM.

2. Ilnanupyembie pe3yJbTaThbl 0OCBOEHUSI XMMMUM (0a30BbIN YPOBEHD)

JIMgHOCTHBIE Pe3y/IbTAThI:

JINUHOCTHBIE  pe3y/lbTaThbl  OTPaKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOACTBOBAaTbCS  CUCTEMOM IIO3UTUBHBIX IIEHHOCTHBIX OpMEHTaUui U
pacipeHne OIbITa AeSITeJIbHOCTY Ha €€ OCHOBE, B TOM UMCJIE B UACTH:

ITaTpuoTHMYECKOTr0 BOCIUTAHMA:

IIEHHOCTHOI'O OTHOIIEHMSI K OTEUeCTBEHHOMY KYJIbTYPHOMY, MCTOPUUECKOMY
Y HAyYHOMY HACjJeOuiO, ITOHMMAaHMS 3HAYEeHMSI XMMMUUECKOM HayKu B SKU3HU
COBPEMEHHOI0 OOIIeCTBa, CIIOCOOHOCTYM BJIAJeTb HOCTOBEpHOM MHOOpMaluen o
MepeloBbIX HOOCTIDKEHUSX UM OTKPBITUSX MMUPOBOM M OTEUECTBEHHOM XUMMM,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHMSIX 00 YCTPONCTBE MMpa 1 OOILECTBa;

I'pa’kaaHCKOro BOCIMTAHUSI:

MIPECTAaB/JIEHNSI O COLMAJIbHBIX HOPMax M IMpaBWwiIaX MEXKJIMYHOCTHBIX
OTHOILLIEHMI B KOJUIEKTMBE, KOMMYHMKATMBHOM KOMIIETEHTHOCTM B OOII€CTBEHHO
MOJIE3HOM,  y4eOHOMCCJIeIOBAaTe/IbCKOM, TBOPYECKOM M APYTUMX  BuUAax
IesTeJIbHOCTM, TOTOBHOCTM K Pa3sHOOOPa3HOM COBMECTHOM [IesITeJIbHOCTU IIpU
BBITTOJIHEHUYM YYeOHBIX, ITO3HABATEJbHBIX 3a7a4, BbIMOJHEHUM XUMMUUECKUX
9KCIIEPUMEHTOB, CO3IaHMM YUEOHBIX IMTPOEKTOB, CTPEMJIEHMS K B3aMMOITOHMMAaHUIO
M B3aMMOIIOMOILM B TMpollecce 3TOM YueOHOM OesaTe/IbHOCTM, T'OTOBHOCTU
OLIEHMBAThb CBOE TIIOBEIEHMEe ¥ TIIOCTYIKM CBOMX TOBapuilel C IO3ULUU



HPaBCTBEHHBIX ¥ IPABOBBIX HOPM C YUETOM OCO3HAHMS IOCJIEICTBUM ITIOCTYIIKOB;

IleHHOCTM HAyYHOTO ITO3HAHMUSI:

MMPOBO33peHYECKIEe TPEeNCTaBIeHMs O BEIeCTBE UM XUMMUUYECKON peakiuu,
COOTBETCTBYIOIIJiE COBPEMEHHOMY YPOBHIO pasBUTMS HAyKM ¥ COCTaBJISIIOIINME
OCHOBY [IJI1 TIOHMMAaHMSI CYIIIHOCTY HAy4YHOM KapTMHbI MMpa, IpencTaBiIeHus ob
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTUSL MPUPOObI, B3aMMOCBSI3SIX UYeJIOBEKa C
IIPUPOIHOI CPEioii, O POJIM XUMMUM B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEN];

ITO3HaBaTe/IbHbIE MOTMBbBI, HAaIIpaBJ€HHbIE Ha ITOJIyUYeHMEe HOBBIX 3HAHMUIA I10
XUMMUM, HEOOXOmMMble JjIs1 OObSICHEHMSI HAOIIOOAeMbIX IPOIECCOB U SIBJIEHUM,
MO3HABATE/IbHOM, MH(MOPMALMOHHON M YMUTATeJIbCKOM KYJbTYPbl, B TOM YMCJIE
HaBbIKOB CaMOCTOSITeJIbHOM pabOTbl € YueOHBIMM TEKCTaMM, CIIPAaBOYHOM
JIUTEPATYpPOM, MHOCTYIHBIMM TEXHMUYECKMMM CpeICTBaMM MH(POPMALMIOHHBIX
TEXHOJIOTUIA;

MHTEpeC K OOYyYEeHMIO ¥ II03HAHMIO, JII0O03HATe/IbHOCTb, I'OTOBHOCTb U
CIIOCOOHOCTP K  €amMOOOpa3oBaHMIO, IIPOEKTHOM ¥  MCCIedOBaTeIbCKOM
OesITeJIbHOCTY, K OCO3HAaHHOMY BbIOOpPY HAIIPaBJIEHHOCTM M YPOBHSI OOyUYeHMS B
IaJIbHEeMIIIeM;

dopmupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHMe LIEHHOCTM >KMU3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3IOPOBBIM 00pa3 >KM3HM, OCO3HAHME IMOCIeACTBUN U
HeMpUsITe BPeOHBIX MPUBbIUEK (YIOTpeOIeHNsT ajKoroJist, HApKOTUKOB, KypeHusl),
HEOOXOOMMOCTM COOJIIOmEHMSI TpaBuj 0e30MacHOCTM IIpM  OOpallleHuu C
XMMMUUYECKVMM BEIIeCTBAMM B OBITY M peaibHOM KU3HU;

TpymoBoro BocnuTaHusi:

MHTEepeC K IPaKTUUeCKOMY M3yUeHMIO ITpodeccuii 1 Tpyaa pasJIMIHOro popa,
yBaKeHMEe K TPYAY M pesyjabTaraM TPYZOBOM OeSATeIbHOCTM, B TOM UMCJIe Ha
OCHOBe MpMMEHEeHMsI IIpeIMETHbIX 3HaHMI II0 XMMMM, OCO3HAHHBI BBIOOD
MHAMBUIYAJbHOM TPAaeKTOPUM IPOAOJIKEHMSI 0OPa30BaHMSI C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTU K XMMMM, OOLIEeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEN,
yCHeIIHON MpodeCcCUOHAIBHOM AeSITeIbHOCTY U Pa3sBUTHUSI HEOOXOIMMbIX YMEHUMN,
TOTOBHOCTD aJlalITMPOBAThCS B MpodeCcCroHaIbHOM Cpeie;

DKO0JIOTMYECKOr0 BOCIIMTAHUS:

9KOJIOTMYECKM IIeJIecOOOpa3sHoe OTHOILIIeHMEe K IPUPONE KaK MCTOUHUKY
SKM3HM Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHMS, IIOHMMAaHMe IIeHHOCTY 3J0POBOIO U
6e3ormacHOro oOpasa >KM3HM, OTBETCTBEHHOE OTHOIIEHNMe K COOCTBEHHOMY
busnIeckoMy ¥ IICUXUYECKOMY 300POBBIO, OCO3HAHME ILEHHOCTU COOJTIOmEeHMS
MpaBuyI 6e30MacHOro MOBeAeHMS IIPU paboTe C BEIeCTBAMM, a TaKKe B CUTyaIIUsIX,
YI'POXKAIOIINX 30OPOBbIO U JKMU3HMU JIIONEN;

CITOCOOHOCTY TIPUMEHSITh 3HAHMSI, MTOydaeMble MPU U3YUYeHUM XUMUU, JIJIS
pellleHNsl 3a/1a4, CBSI3AaHHBIX C OKPY’KAOILEeN IMPUPOTHON CPENOH, IJIS1 ITOBBIIIIEHNS
YPOBHSI ~ 9KOJIOTMYECKOM  KYJIbTYPbl, OCO3HaHMSI IJIOOAJBHOTO  XapakTepa
9KOJIOTMUYECKUX TIPOOJSIEM M TyTeM MX PeIleHus MOCPEeICTBOM METOAOB XUMMUM,
9KOJIOTMYECKOT'O MBbIIIEHNSI, YMEHMSI PYKOBOICTBOBATbCSI MM B IO3HABAaTEJIbLHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM IMPAKTUKE.



MeTanpeamMeTHbIe pe3y/IbTaThI:

B cocraBe wMeranpenMeTHbIX pe3y/JIbTaTOB BbIAESIOT 3HAUMMble IJIST
dbopmupoBaHsT MUPOBO33peHMsI OOIIIeHayUYHbIe MTOHSATHS (3aKOH, T€OpMS, IPUHIINII,
runotesa, ¢GakT, CUCTeMa, IIPOILeCC, SKCIEPUMEHT U [ApYroe.), KOTOpbIe
MCIIOTb3YIOTCSI B €CTeCTBEHHO-HAYUYHbIX YUeOHBbIX IpeIMeTax ¥ IO3BOJISTIOT Ha
OCHOBe 3HaHMII U3 3TUX TPeAMeTOB (OpMUPOBAThL IMpPEACTaBIeHMEe O 1eJIOCTHOM
Hay4YHOU KapTMHE MMpa, U YHUBepCcaIbHble yueOHble NeiCTBMS (TT0O3HaBaTeIbHbIE,
KOMMYHMKaTUBHbIe, KOTOpble obOecrieunBaioT ¢GOpMMUpPOBaHME TOTOBHOCTU K
CaMOCTOSITeJTbHOMY TVIAaHMPOBAHUIO U OCYILIECTBIEHNIO YUeOHOM AesITeIbHOCTM.

IlosHaBaTe/IbHbIE€ YHMBEPCA/IbHbIE YUE€OHbIE JeMCTBUS

Ba3oBble 1orMYecKue JeMCTBUS:

YMEHMSI MCIIO/Ib30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHMS TIPU OCBOEHUM
3HAHUM: PACKPBIBAThb CMbICJ XMMUYECKUX TOHSITUI (BBIAEJISITh UX XapaKTepHbIe
MPU3HAKM, YCTAHAB/IMBATh B3aMMOCBSI3b C APYTMMM TOHSTUSIMU), MCITOJIb30BaTh
MOHSITUSI JJ11 OOBSICHEHMST OTIE/IbHbIX (PaKTOB U SIBJIEHMIA, BbIOMPATh OCHOBAHUS U
KpUTepun IjIs1 KaacCuPuKaummy XMMUUECKUX BEIIECTB UM XUMUUYECKUX PpeaKInit,
YCTaHAB/IMBATh IMPUUMHHO-CJIENCTBEHHbIE CBS3M MEXKOY OObeKTaMu M3ydeHus,
CTPOUTH JIOTUYECKME PACCYKOeHUs (MHAYKTUBHbBIE, NeIYKTUBHbIE, [0 aHAJIOTUN),
IeJaTh BbIBOMbBI U 3aK/TIOUEHNS];

yMeHMre IIpMMEHSITb B TIpollecce TO3HaHMS TOHSATUS (TIpeIMeTHble U
MeTarpeqMeTHbIE), CMMBOJIMUECKIe (3HAKOBBIE) MOJIEJIN, UCIIOIb3yeMble B XUMMUMA,
MpeoOpa3oBbIBaTh IIMPOKO MPUMEHsIEMble B XMMUM MOJeJIbHbIe TTpeNCTaBIeHUs —
XMMWYECKUM 3HAK (CMMBOJI 3JIeMeHTa), Xummudeckas ¢GopMysia ¥ ypaBHeEHMeE
XMMWYECKOM peaklyuy — IpU pellleHny yuyeOHO-TI03HABaTeIbHbIX 3a/1a4, C YIYETOM
9TUX MOJEJbHBIX TMPENCTaBJIeHNI BbISIB/ISTh M XapaKTePM30BaTh CYIIECTBEHHbIE
MPU3HAKM M3YUaeMbIX OOBEKTOB — XMMUUECKMUX BEIECTB ¥ XMMUUECKUX PEaAKIINiA,
BBIIBJIATH  OOILlMEe  3aKOHOMEpPHOCTM, IPUYMHHO-CJIEACTBEHHbIE CBSI3U U
MIPOTUBOPEUMS B M3yUaeMbIX IPOIECCaX U SBIEHUSIX.

Ba3oBble ucciienoBareibckue AeMCTBUSI:

yYMEHMe MCIOJIb30BaTh MOCTABJE€HHbIE BOIPOChI B KaueCTBe MHCTPYMEHTa
MMO3HAHMS, @ TAK)KEe B KAUeCTBE OCHOBBI JJ151 GOPMUPOBAHMS TUITOTE3bI 110 ITPOBEPKE
MPaBWIbHOCTY BbICKA3bIBAEMBbIX CY3KIEHMIL;

NIpMOOpeTEeHNE OIbITa MO IIJIAHMPOBAHMIO, OPTaHM3AIMM ¥ IIPOBEIEHUIO
YUYEHMYEeCKMX OKCIIEPMMEHTOB, YyMeHMe HabJomaTh 3a XOIOM IIpollecca,
CaMOCTOSITEeJTbHO TTPOTHO3MPOBATh €ro pes3ysbTaT, (popMyInMpoBaThb OOOOIIEHUS U
BBIBOJIbI ITO pe3y/ibTaTaM IMPOBEIEHHOIO OIbITa, UCCAENOBAHMS, COCTAB/ISITh OTUYET
O IIpoJIeJIaHHOM pabore.

Pa6ora ¢ uadopmaiei:

yMeHMe BbIOMpaTh, aHAAM3MPOBaTh ¥ MHTEPIPeTUPOBATh MHGOPMAINIO
pas3IMYHBIX BUIOB U (GOpM IpencTaBjieHus], TOTyYaeMyto 13 pasHbIX MCTOUHMKOB
(HayyHOIIOMY/ISIpHAs ~ JIUTeparypa XMMMYECKOTO  COAepykaHMs, CIIpaBOYHbIe
nmocobusi, pecypcbl MHTepHeTa), KPUTMUUECKM OII€eHMBATb IPOTUBOPEUMBYIO U
HeIOCTOBEPHYIO MH(POpMaIINIO;

yMeHMe TPUMEHSITh pasjMyHble MEeTOAbl M 3alpOoChl MpU MOUCKE U OTOOpe



MHGOpPMaILMM M COOTBETCTBYIOIIMX [OaHHBIX, HEOOXOOMMbBIX IJiSI BBITIOJIHEHUS
yueOHbIX M IT03HABaTeJIbHbIX 3a7a4 OINpeIe/IEHHOIO TUIIa, MPUoOpeTeHe OIbITa B
00JIaCTM  MCHOJIb30BaHUSI  MHOOPMAIMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTUIA,
OBJIaZieHNe KYJIbTYPOIl aKTUMBHOI'O MCITOJIb30BAHMS PA3/IMUHbBIX MOVICKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BhIOMPATh ONTUMAJIbHYIO (pOpMYy IpeacTaBiaeHnus: MHpopMalm u
WJUTIOCTPUPOBATh pelllaeMble 3aauM HEeCJIOKHBIMM CXeMaMM, IuarpaMmaMu,
apyrumu opmamu rpad@uky 1 X KOMOMHALIUSIMMU;

yMeHMe MCIOJb30BaTh ¥ aHaJIM3MpoOBaTh B TMpoliecce YyuyeOHOM U
MCCJIeIOBATEIbCKOM MIeSITeTbHOCTY MHGOPMALMIO O BAMSHUM ITPOMbIILIEHHOCTH,
CeJIbCKOTO XO3STICTBA M TPAHCIIOPTa Ha COCTOSIHME OKPYJKAIoIIel MPUPOITHON
cpenbl.

KoMMyHMKaTHMBHBIE YHUBEPCA/IbHbIE YUeOHbIE AECTBUS:

yMeHMe 3aJaBaTh BOIPOCHI (B Xome mamajora M (MaM) OUCKYCCUM) TIO
CYIIeCTBY  OOCYXmaeMoy  TeMbl, (OPMYJIMPOBATh  CBOM  IPEIJIOKEHUS
OTHOCUTEJIbHO BbITIOJTHEHMSI ITPEIJIOKEHHONM 3a1a4M;

IIpMOOpEeTEHNE OIbITa IIPe3eHTalV} Pe3y/IbTaTOB BbIITOTHEHMS] XMMIUECKOTO
9KcIepuMeHTa (J1ab0paTOPHOrO OIbITA, JAOOPATOPHOV PabOThI IO MCCJIEIOBAHMIO
CBOJICTB BeIIeCTB, YYEOHOIO IPOEKTAa); 3aMHTEPEeCOBAHHOCTb B COBMECTHOM CO
CBEPCTHMKAMM IIO3HABATEeJIbHOM UM  MCCJIENOBATe/IbCKOM  [IeSITeJIbHOCTU IIpU
pellleHny BO3HMKAIOIIMX IIpoOJieM Ha OCHOBe YyuéTa OOIIMX WMHTEepecoB U
COTJIacOBaHMSI MO3UIMI (0OCYKIeHMsI, OOMeH MHEHUSIMM, «MO3TOBbIE IITYPMbI»,
KOOPAMHAIIMSI COBMECTHBIX [I€MICTBUM, OIpeneseHre KpUTepueB IO OlieHKe
KauecTBa BBITIOJIHEHHOM pabOThI U APYTHE);

PeryisiTuBHbIE€ YHUBEPCAIbHbIE YUeOHbIE AEVICTBUS:

yMEHMEe CaMOCTOSITEJIbHO OIpeNesiaTh LeJU IesSTeIbHOCTH, IIaHMPOBaTh,
OCYIIECTB/ISITb, KOHTPOJMPOBATb ¥ IIPU HEOOXOAMMOCTU KOPPEKTMPOBATb CBOIO
IesiTeJIbHOCTD, BbIOMpaTh Hanbosiee 3hheKkTUBHbBIE CITOCOOBI PEIleHNsT YUeOHbIX U
MMO3HABATeJIbHbIX 3a7a4, CaMOCTOSITEJIbHO COCTAaBJIATb WM KOPPEKTUPOBATh
TIPEJIOSKEHHBbIM aJITOPUTM OEUCTBUM TIPM BBIMOJHEHUM 3aJaHuii C YYETOM
TOJTyYeHMsI HOBBIX 3HaHMI 00 M3yuaeMbIX OOBEKTax — BEIeCTBaX U peaklusX,
OIIEHMBAThb COOTBETCTBME IIOJIYUEHHOTO pe3yJibTaTa 3asBJEHHOV LieJy, YMeHMe
MCIIOJIb30BaTh ¥ aHAJIM3MPOBATh KOHTEKCTHI, ITpejiaraeMble B YCAOBUM 3aaHUIA.

IIpenmMeTHbIE pe3y/IbTAThI:

K xoHIy o6yueHust B 8 kiacce rpeaMeTHbIe pe3y/IbTaTbl Ha 6a30BOM YPOBHE
IOJDKHBI OTpaykaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCST YMEHMIA:

pPacKpbIBaTb CMBICJT OCHOBHBIX XMMUUECKMX ITOHSTUM: aTOM, MOJIEKYyJa,
XUMWYECKUI  3JIEMEHT, IIPOCTOe BeIleCTBO, CJIOKHOE BeIeCTBO, CMeCh
(omgHOpOmHAsT M HEOTHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEJbHAsI aTOMHasT U
MOJIEKYJ/ISIpHasi Macca, KOJIM4YeCTBO BellleCcTBa, MOJIb, MOJISIpHAs Macca, MaccoBast
IOJIST XMMUUYECKOTO 3j7IeMeHTa B COeIMHEeHMM, MOJISIpHbI 00bEM, OKCUJI, KUCJIOTA,
OCHOBaHMe, COJIb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEeIeHb OKMUCJIEHMUS, XUMUUecKas
peaxiuys, KjiaccubuKauysl peakiuii: peakiuy COeIMHEeHNsI, peaKkiuy pas3jIosKeHus,
peakiiuy 3aMellleHNsl, peakiMyu OOMeHa, 3K30- U HSHAOTEPMUUECKME peaklnH,
TeruioBoil 3(PdeKkT peakiyuu, SIAPO aToMa, JIEKTPOHHBINM CJOM aToOMa, aTOMHas



opbuTasb, paaMyCc aromMa, XWUMMUUecCKas CBsI3b, TMOJIIpPHAsT ¥ HeMoJsipHas
KOBaJIEHTHasl CBSI3b, MOHHAS CBSI3b, MOH, KaTMOH, aHMOH, pacTBOp, MaccoBasl JAOJISI
BelllecTBa (MIPOIIeHTHAsI KOHIIEHTPAIlKsI) B paCTBOPE;

WJTIOCTPUPOBAaTh  B3aMMOCBSI3b OCHOBHBIX ~XMMMYECKMX IIOHSITUM U
MIPUMEHSITb 9TY TTOHSTUS IIPU OMMCAHUM BEIIeCTB U UX MpeBpallleHNi;

MICII0/Tb30BaTh XMMMUUECKYIO CMMBOJIMKY [IJISI COCTaBJieHUsI (OpMYJT BellleCTB
M YpaBHEHUI XMMMUUECKUX pPeaklyii; ONpele/siTh BaJJeHTHOCTb aTOMOB 3JIEMEHTOB
B OMHApHBIX COEOMHEHMSIX, CTENeHb OKUCJIEHUSI 3JIEMEHTOB B OMHApPHBIX
CcoeaVHEeHMsIX, TTPUHAJIESKHOCTb BeIleCTB K OIpeneéHHOMY KJIacCy COeIMHEeHMU
mo GopmynaM, BUI XMMMUUYECKOM CBS3M (KOBaJieHTHasi ¥ MOHHas) B
HEOPraHMYECKUX COeNIVHEHMSIX;

packpbiBaTb cMmbica  [lepuomuueckoro 3akoHa .M. MenpgeneeBa:
IEeMOHCTPMPOBAaTh  TOHMMAaHME  IePUOAMYECKOM  3aBUCUMMOCTM  CBOMCTB
XMMUUYECKUX 3JIEMEHTOB OT MX mosioskeHus B Ilepmommueckoit cucreme, 3aKOHOB
COXpaHeHMsT MacChl BeIleCTB, ITOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO
yueHMs], 3aKOHa ABOTrafpo; OMMCHIBATb M XapaKTepu3OoBaTb TaOJIMUHYIO GopMy
[Tepuonyueckon CUCTEMbI XMMUUECKUX 3JIEMEHTOB: pa3jiMuaTh MOHSTUS «TJIaBHasI
noarpymnma (A-rpyrrma)» 1 «mmobouHas noarpymnma (b-rpymnmna)», masbie 1 60Jbiie
1epuonbl, COOTHOCUTb OO0O3HaueHMus, KOTOpble MMEIOTCSI B  Tabiuile
«Ilepuonnueckas cucrema xummuyeckux sjgeMmeHToB [I.M. MeHpgeneeBa» cC
UYMCJIOBBIMM  XapaKTEPUCTUMKAMM CTPOEHMSI aTOMOB XMMMWYECKUX 3JIEMEHTOB
(coctaB m 3apsig simpa, oOlllee YMCIO 3JIEKTPOHOB M paclpefesieHne UuX IO
3JIEKTPOHHBIM CJIOSIM);

Ki1accuUIMpPOBaTh XMMMUUECKMEe 3JIeMeHTbl, HeopraHuveckue BellecTBa,
XMMUUeCcKye peakium (1o YUCTy ¥ COCTaBy YUYaCTBYIOIIMX B peaKiuy BelecTB, M0
TeruioBoMy 3¢ @deKTy); XapakTepm3oBaTb (OMMCHIBATb) OOIME XUMUUYECKHE
CBOMCTBA BEIIECTB Pa3JIMUHbIX KJIACCOB, IOATBEPsKIAsl OMNMCAHME IMIpPUMepaMu
MOJIEKY/ISIDHBIX ~ yYPaBHEHMIM  COOTBETCTBYIOIIMX  XUMMUUECKUX  Peaklyif;
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBMCUMOCTH OT UX KaueCTBEHHOTO COCTaBa,
BO3MOSKHOCTM MIPOTEKAHMSI XMMUUECKUX TTPEeBPAIleHNI B Pa3/IMUHBIX YCIOBUSIX;

BBIUMCJISITh OTHOCUTEJIbHYIO MOJIEKY/ISIPDHYIO ¥ MOJISIPHYIO MacChl BEIECTB,
MAacCCOBYIO [IOJII0O XMMMYECKOTO 3jieMeHTa I0 ¢dopMysie COeAMHEHMUS, MaCCOBYIO
IOJII0 BeIeCTBa B pPacTBOpE, IMPOBOAUTH PACUEThl IO YPABHEHMIO XMMMUECKOM
peaxkuuu;

MIPMMEHSITh OCHOBHbBIE OIlepalyi MbICJUTEIbHOM AeSITeIbHOCTY — aHAIN3 U
CMHTE3, CpaBHEHMe, 0000IIeHe, CUCTEMATU3ALNIO, KiIacCu(pUKAIIMIO, BbISIBIEHNE
MIPUUMHHOCJIEACTBEHHBIX CBSI3€M — JIJISI M3YUEHMSI CBOMCTB BEIIECTB U XUMMUUECKUX
peakiinii, eCTeCTBEHHO-HayuHble METObl MO3HAaHMSI — HaOMIomeHne, M3MepeHne,
Mo e/MpOBaHMe, SKCIIEPUMEHT (peasibHbIN Y MbICJIEHHBIN );

CJIeIoBaTh IMpaBUIaM IOJIb30BaHMS XVMMMWYECKONM IMOCYIOM U J1aOOpaTOPHbIM
obopymoBaHMeM, a TaKKe MpaBuaM obpallieHus C BellleCTBaMyi B COOTBETCTBUM C
MHCTPYKIMSIMM TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XMMMUYECKUX OIBITOB IO
MOJTy4eHNI0 M coOMpaHMio ra3o00pa3HbIX BellleCcTB (BOmOpoda M KMUCJIOpOna),
MIPUTOTOBJIEHMIO PACTBOPOB C OIPemeJIEHHOM MAacCOBOM [I0JIel PaCTBOPEHHOTO
BEIleCTBa, IUIAHMPOBATb ¥ IPOBOAUTb XMMMUUYECKME IKCIEPUMEHThI IO



pacrio3HaBaHMIO pACTBOPOB IleJIOYeM ¥ KUCJAOT C T[OMOILIBI0 WMHAMKATOPOB
(;makmyc, dheHonbTaNenH, METWIOPAHK U APYTue)

K koHI1y 06yueHus 8 9 kaacce nmpenMeTHbie pe3y/abTaTbl HA 6a30BOM YPOBHE
IOJIKHBI OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUINA:

pacKpbiBaTb CMbICI OCHOBHBIX XMMMUUYECKUX TOHSATUM: XUMMUYECKUN
9JIEMEHT, aTOM, MOJeKyJja, MOH, KaTMOH, aHMOH, ITPOCTOE BEeIleCTBO, CJIOSKHOe
BEIleCTBO, BaJ€EHTHOCTb, 3J€KTPOOTPULIATEIbHOCTb, CTeleHb OKMUCJIEHMS,
XUMMYEeCKasl peakuysi, XMMHUYecKasi CBsI3b, TeIUIOBOM 3h@eKT peakiuu, MOJIb,
MOJISIPHBI OOBEM, PACTBOP, 3JIEKTPOJIATHI, HEIJIEKTPOJIUTDI, JIEKTPOJIUTHUYECKAS
oMccolanmsi, peakiiMy MOHHOTO OOMeHa, KaTaau3aTop, XMMUUIeCckoe paBHOBeCHE,
obpaTumble U HeoOpaTMMble peakiuy, OKUCIUTEbHO-BOCCTAHOBUTE/bHbBIE
peakiluu, OKUCJIUTEeIb, BOCCTAaHOBUTE/Ib, OKMUCJIEHME U BOCCTAHOBJIEHME,
ajyoTporisi, amM¢OTepHOCTb, XMUMMUECKass CBsI3b (KOBaJIeHTHasl, MOHHasl,
MeTa/uIMyecKasi), KpUCTa/uIMuecKasl pelieéTKa, KOpPpO3usi MeTa/UIOB, CIIaBbl,
CKOpPOCTb XMMMUECKOM peakiiMy, MpeneabHO momycTumasl KoHueHTpamus ITIIK
BeIlleCTBa;

WJTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX IIOHSITUM U
MIPUMEHSITbITM TIOHSTUSI TIPU  OINMCAHMM BEIIeCTB M UX IIpeBpallleHui;
MCIIO/Ib30BaTh XMMMUUECKYIO CUMMBOJIMKY [JISI COCTaBjaeHusI (OpMyJl BellecTB U
YpaBHEHMI XMMUYECKUX PeaKIInii;

OIpeesisiTh BaJIEHTHOCTb U CTEeINleHb OKMUCIEHUSI XMMUUYECKUX 3JIeMEHTOB B
COeIMHEeHUSIX Pa3/IMYHOTO COCTaBa, MPMHAJIEKHOCTb BElIeCTB K ONpeneIeHHOMY
KJIACCy coeavHeHui 1Mo GopmysiaM, BIUI XMMUIECKOM CBsI3M (KOBaJIEHTHAsI, MOHHAs,
MeTaJIyIMuecKasl) B HEOPraHM4YeCKUX COEeNVHEHMSIX, 3apsi, MOHA IO XMMMUUeCKO
dbopmysie, xapakTep cpeabl B BOAHBIX PacTBOpPaxX HEOPraHMUYECKUX COEIMHEHWI,
TUT KPUCTA/UTMYECKOM PEIIETKM KOHKPETHOI'O BEIleCTBa;

packpbiBaTh cmbica Ilepmonnueckoro 3akoHa [I.MI. MeHngeneeBa u
IeMOHCTPMPOBATh €ro MOHMMAaHMe: OMMChIBATb M XapaKTepu30BaTb TaOIMUHYIO
dbopmy Ilepuommueckoin cUCTEMbl XUMMMUYECKMUX 3JIEMEHTOB: pas/iMvaTh ITOHSITUS
«IJiaBHag noarpymmna (A-rpynmna)» u «nobouHas noarpytmna (b-rpymma)», masnbie u
Oosbllle  TEepuomdbl, COOTHOCUTH OOO3HAueHMs, KOTOpble WMMEKIOTCSI B
MeproanYeCcKor Tabsymile, C YMCAOBBIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XMMMWYECKUX 3JIEMEHTOB (COCTaB M 3apsih siapa, oOlllee 4YmucIO 3JIEKTPOHOB U
pacripeqieJieHre X IO 3JIeKTPOHHBIM CJIOSIM), OOBSICHSITh OOIINe 3aKOHOMEPHOCTU
B M3MEHEHM CBOVICTB 3JIEMEHTOB M UX COeOVMHEHMI B Ipeesiax MajIbIX IMepyroaoB
M DJIaBHBIX MOATPYIII C YYETOM CTPOEHMUSI MX aToOMOB; KjaacCubUIMpPOBaAThb
XMMUUECKEe 3JIeMeHTbl, HeOpraHuuecKyue BellleCTBa, XMMMUUecKue peakiuu (1o
UYMCJTY M COCTaBY YUYaCTBYIOIIMX B peakluMy BelecTB, MO TelioBomMy 3(deKTy, mo
M3MEHEeHUIO CTereHel OKUCIeHNSI XMMUUEeCKUX 3JIEMEHTOB);

XapaKkTepu3oBaTb (OMMChIBATh) oOmMe U crenubudeckue XUMmUUecKue
CBOJCTBA TPOCTBIX M CJIOXKHBIX BeIeCTB, IMOATBEpsKIas OIMCaHue IpuMepamu
MOJIEKY/IIPHBIX ¥ MOHHBIX YpaBHEHUI COOTBETCTBYIOIIMX XUMMUUYECKUX peakiiuii;
COCTaBJISITb ypaBHEHMS 3JIEKTPOJIUTUYECKON OUCCOLMALMM KUCJIOT, IIesiouein u
coJien, TIOJTHbIe U COKpallléHHble YpaBHEHMST peaKluii MOHHOTO OOMeHa, ypaBHEeHUS



peakiiuii, TIOATBEpPKOAIOIIMX CYIIeCTBOBAHME T'€HETUYECKOM CBSI3U MEXIY
BellleCTBaMM Pa3/IMYHbIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKMUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
MIOCPENCTBOM  COCTaBJIeHMSI ~ 3JIGKTPOHHOro  6GajaHca  9TUX  peakluis;
IIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT WUX CTPOEHMS,
BO3MOSKHOCTM TIPOTEKaHMUSI XMMMUUECKUX TPEeBpaIlleHui B pas3IMUHbIX YCJIOBUSX;
BBIUMC/ISITh OTHOCUTEJIbHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BeIeCTB,
MacCCOBYIO [OJI0 XMMWYECKOTO 3jieMeHTa Mo (opmysie coequHeHMs, MaCCOBYIO
IOJTI0 BeIlleCTBa B PacTBOpe, MPOBOAUTH PACUEThI MO YPaBHEHUIO XMMMUECKOM
peaxiinu;

co6somaTh MpaBwIa MOJJb30BAaHUSI XMMUYECKOM TMOCYION U J1abopaTOPHBIM
obopynoBaHMeM, a Takyke MpaBusa OOpallleHus] C BellleCTBaMM B COOTBETCTBUM C
MHCTPYKUMSIMM TI0 BBITIOJTHEHUIO JIaOOPAaTOPHBIX XUMMYECKUX OIBITOB TIO
MOTyYeHMI0 ¥ COOMpaHMIo ra3000pa3HbIX BellleCTB (aMMMaKa 1 YIJIEKMCJIOTO rasa);

MIPOBOJUTb PeaKklyy, MOATBEPKAAIOIIME KauyeCTBEeHHBI COCTaB Pa3IMYHbIX
BellleCTB: PaclO3HaBaTh OMBITHBIM MYTEM XJIOPUZ-, OpOMMUI-, MOOMI-, KApOOHAT-,
docdar-, cunmkar-, cyabdar-, TUAPOKCUA-MOHBI, KAaTMOHbI AMMOHMSI U MOHbI
M3YUYEHHbIX METAJ/IJIOB, MPUCYTCTBYIOIIME B BOMHBIX PAaCTBOpPaX HEOPraHMYECKUX
BeIlleCTB; IIPMMEHSITb OCHOBHbIE OIlepaluy MbICJAUTETbHOW HeSTeTbHOCTU -
aHaJIM3 M CUHTEe3, CpaBHeHMe, O0O0O0OIeHMe, CHUCTeMaTu3alyio, BbISIBIEHME
MIPUUMHHO-CJIEICTBEHHBIX CBSI3€M — IS M3y4YeHMs] CBOMCTB BEIIECTB W
XUMWYECKUX peakliuii, eCTeCTBeHHOHAyUHble METOAbl IMO3HaHMSI — HaOJoneHne,

M3MepeHne, MOIeIPOBaHMe, SKCIIEPUMEHT (peasibHbIN 1 MbICJIEHHBIN).

peaximin

TemaTHuecKoe IJiaHUPOBaHUE

8 kmacc
Ne | Ha3zBanue Kon- | Kon-Bo Kon-Bo o0P
pasgena BO KOHTPOJIbHBI | TIPAKTUYECKU
yaco | X pabor X paboT
B
1 | IlepBoHaua/bHbI 20 1 1,5 bubnmoreka LHOK
e  XUMMYeCcKue https://m.edsoo.ru/7f4148d
TIOHSITUSI 0
2 | Baskuernne 30 1 3 bubnmoreka HOK
IpeacTaBUTe N https://m.edsoo.ru/7f4148d
HeopraHnyeCcKux 0
BelleCTB
3 | Ilepyuonyueckum 18 1 bubnmoreka HOK



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

3aKOH "
[Iepuonyuueckas
cucTemMa
XUMUYECKUX

asmemenToB /[I.11.

https://m.edsoo.ru/7f4148d

MenneneeBa
Wroro: 68 3 4.5
9 kiacc
Ne | Ha3Banue Kon- | Kon-Bo Kosn-Bo 20P
pasgena BO KOHTPOJIbHBIX | TPaKTUUYeCKUX
YyacoB | paboT pabor
1 | BemectBo n| 17 1 1 bubnmoreka HOK
XUMMYecKye https://m.edsoo.ru/7f4148d0
peakuuu
2 | Hemetramier u| 25 1 3,5 Bubnnoreka LHOK
UX COeIVHEeHMS https://m.edsoo.ru/7f4148d0
3 | Metamnbl 1 ux | 20 1 1,5 bubnmoreka HOK
COoeVIHeHUS https://m.edsoo.ru/7f4148d0
4 | Xumusa " 6 1 bubnmoreka HOK
OKpYy>Karomias https://m.edsoo.ru/7f4148d0
cpena
Wroro: 68 4 6



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

KaJIeHI[apHO'TEMaTM‘IeCKOE IVIaHUPOBaHNE 110 XMMUN

Kmacc: 8
KoymruecTBo yacoB: 68 u B rof, 2 4 B HefieJI0

Ne | HameHoBaHMe TeM, pasnesioB Koit- Hara
BO TUIaH daxr
yacoB

[IepBoHauanbHble xuMnieckue MoHITHs (20 u)

1 | MHCTpyKTax MO TeXHUKe 6e30IacHOCTH 1
[Ipenver xumun. Ponb Xumum B SKU3HU
yeJioBeKa. XMMMIS B CMCTEME HayK.

2 |Tema wm BemectBa. @Pusumueckme cBOMCTBA | 1
BellleCcTB. ArperaTHoe COCTOSIHME BellleCTB.

3 | [Ipaktnueckast pabora Nel «IIpaBmia pabotsr | 1
B Jlabopatopuu U TpuUeMbl OOpallleHUs C
J1abopaTOpHBIM 0OOPYIOBaHMEM »

4 | Yucrele BeliecTBa U CMeCcu 1
Cnioco0Obl pasmesieHus cMecen 1
[Ipaktuueckas pabora Ne2 «Pasmenenue
cMecei(Ha TIpUMeEpPe OUYMCTKM ITOBapeHHOM
COMmn)»

6 | AToMbl U MOJIEKY/IbI. ATOMHO-MOJIEKYsipHOe | 1
yueHme

7 | XuMmmueckue 3JIEMEHThI. Cumsousl | 1
XUMMUUYECKUX 3JIEMEHTOB

8 | IIpocThie 1 C/IOKHBIE BellleCTBa 1

9 | Xumnueckas ¢opmyna. BamenTHoCTh atomoB | 1
XUMMUUECKUX 3JIEMEHTOB

10 | 3aKoH IOCTOSIHCTBA COCTaBa BeILEeCTB 1

11 | OTHOCHUTENBbHAS aTOMHAsT Macca 1




12

OTHOCHUTeIbHAS MOJIEKYJIIpDHada MacCcCa 1

13 | MaccoBasg pmojisg XMMMYECKOro 3jieMeHTa B | 1
COeITHEHUN

14 | KonmnuecTBO BelliecTsa 1

15 | dusnueckue u XUMUUECKIE SIBICHMUS 1

16 | Xumnueckass peakuus ¥ ee IpuU3HaKu. | 1
Knaccudbukaims xuMmuueckux peakumn

17 | 3akoH coxpaHeHMsI MacChl BellleCB 1

18 | Xumnueckue ypaBHEeHUS 1

19 | KouTponbHasi pabora no Tteme «Xumuueckue | 1
peakuym»

20 | AHasiM3 KOHTpPOJIbHOM paboTel 1Mo TeMe | 1
«XUMMHUYecKkue peakimm».

O606menne 1o Teme «IlepBoHavaIbHBIE
XUMMUYUECKIE TTOHSITUSI»
BakHeiliiie mpeacTaBuTeNM Heopranuyeckux BeiecTs (30 u)

21 | Bosoyx — cmech rasos. CocraB Bo3ayxa 1

22 | Kuciopon - s/ieMeHT M IMPOCTOe BemiecTso. | 1
HaxoxkmeHne Kucjopoga B IPUPOIE M €ro
dbusnueckme CBOMCTBa. [Ipumenenne
KMCJIOpO/a.

23 | Crocobbl MOy YeHUsI K1CJIOpoAa B|1
Jnaboparopun " ITPOMBIIIIIEHHOCTN.
XyMMUecKkue CBOMCTBA KMUCI0POIa.
[Ipaktnyeckas pabora Ne 3 1o Teme:
«ITomyuenne wu cobupaHue KuUCJIOpoma W
M3yYeHME ero CBOVICTB»

24 | KpyroBopotr kucjgopoga B mnpupome. O30H- | 1

aJIJIOTPOITHAsT MOAM@UKAIIMS KMCJIOPO/a.




25 | TertoBoi 3 deEKT XUMMUUECKON peaKiMid. 1
26 | ToruimBo: yrojib M MeTaH. J3arpssHeHue | 1
BO3[yXa, YCUJIEHMe IIapHMUKOBOrO 3ddeKTa,

paspylieHye 030HOBOI'O CJIOST

27 | Bomopon, - a2/71eMeHT M MpPOCTOe BeIlecCTBO. | 1
Haxoxxmenme BOIOpOAa B IIpUpoe,
IIpYMEHEHE

28 | Crmocobsr  mosmyueHus,  ¢usudeckne u |1
XMMMYeCKMe CBOMCTBA BOIOpOaa

29 | Ilpaktuyeckast pabora Ned 1o Teme: |1
«ITomyuenne u cobupaHmue BomoOpoma W
M3yUueHye ero CBOMCTB»

30 | Kucnorel. Conmu 1

31 | MonsipHblit 00bEM ra30B 1

32 | PacueTsl 110 XMMMUUECKUM YpPaBHEHUSIM 1

33 | O6061menne o Teme «Kuciaopon u Bogopon» | 1

34 | dusuueckme cBoyMcTBa Bombl. Boma Kkak |1
PaCTBOPUTETb. XMMUUYECKME CBOVICTBA BOMBI

35 | OcuoBanus 1

36 | PactBopnl. Posb pactBopoB B mpupome u |1
KMU3HM  YejioBeKa. KpyroBopor Bombpl B
npupoze

37 | HachbilieHHble M HeHachIlllEHHbIe pacTBOPHI. | 1
OxpaHa 1 ouMCTKa IPUPOTHBIX BOI

38 | PactBopuMocTh BelliecTB B Bome. MaccoBas | 1

IOJISL BEIIeCTBA B pacTBOpE
[IpakTnueckas pabora Ne5 1o  Teme
«IIpurorosieHMe pacTBOPOB C ONpeHeIeHHONM

MaCCOBOM A0JIeil paCTBOPEHHOTI'O BelleCTBa




39 | Knaccudukanys HeopraHmyeckux | 1
COenVHeHUN

40 | Orcugsbl. Knaccuduxanms OKCUOOB. | 1
Homenknarypa.

41 | ®usnmueckue U XUMMMUYECKME  CBOMCTBA | 1
OKCHUOB, CIIOCOObI MOJTyUeHMS

42 | OcuoBanmusa. Kiaccudbukauys  ocHoBaHMM. | 1
Homenknarypa.

43 | ®dusnueckue UM XUMMUYECKMe  CBOMCTBa | 1
OCHOBaHMI, CIIOCOOBI TOJTyUeHMSI

44 | KucioTsl. Knaccuduxaims Kucor. | 1
Homenknarypa.

45 | dusnyeckme u XUMMUUECKME CBOMCTBA KUCJIOT, | 1
CITOCOOBI MOy YEHNS

46 | Comu. Knaccudukaums conenn. Homenknarypa. | 1

47 | dusnueckue U XMMMUYECKMEe CBOJMCTBa cojen, | 1
CITOCOOBI TTOTYYEH NS

48 | 'eHeTnyeckass CBSI3b  MeXnay  kjaccamu | 1
HEOpPraHMYeCKUX COeIVHEHUN

49 | Ilpaktnueckas pabora Ne 6 mo Teme: |1
«Perienne 9KCIepUMEHTAJTbHBIX 3a/1a4
«Baskuernime KJIaCChI HeopraHmyecKux
COeIVHEeHU»

50 | KoutposbHast pabora mo teme: «Baskuerimme | 1
KJIaCChl HEOPTaHUYECKUX COeIVMHEHUI»
[Tepmonnueckuit 3akoH u Ilepmommueckasi cucTeMa XMMMUYECKUX 3JIEMEHTOB
.. Menpeneena (18 u)

51 | AHasM3 KOHTpOJIbHOV paboTel 10 TeMme | 1

«Baskneriine KJIaCChI HeOpraHmyeCcKux




COoeqVHeHUN »
[TonsiTME O Tpymnmax CXOMHBIX 3JIEMEHTOB.
OJleMeHTbI, KOTOpble 00pasyloT am@oTepHbie

OKCHABI N TUAPOKCUIDI

52 | Ilepmonmmnueckumii 3aKOH. [Tepmonnyeckas
cucTeMa XUMMUYE CKUX 3J7IEMEHTB
I.N.Mengneneena

53 | Ctpoenne atromoB. CoCTaB aTOMHBIX SIfIEp

54 | isoTombl

55 | CtpoeHnne 3/1eKTPOHHBIX 060/104eK TepBbix 20
XUMUUECKUX  3JIEMEHTOB. XapaKTepUCTUKa
97IeMeHTa 3(0) ero TIOJIOSKEHUIO B
nepuoandeckon cucreme II.M1.MenneneeBa

56 | O6o6iienne 1o Teme «XapaKTepuUCTHUKA
3JIeMeHTa 1o ero mnoJjioskeHuto B [ICXO»

57 | 3akoHOMEpHOCTHM M3MEeHEeHMUsI paJuyca aTOMOB
XMMUUECKUX 3SJIEMEHTOB, MEeTaJIMUEeCKUX U
HEMETAJJIMUEeCKUX CBOMCTB IO TpyIIaM U
repuogam

58 | 3nauenne  Ilepmommueckoro  3akoHa U
[Tepuomuueckoit CUCTEMBI IJiS  Pa3BUTUS
HayKU

59 | Xumnueckas cBa3b. KoBajsieHTHas CBSA3b

60 | DIeKTPOOTPULIATETHBHOCTh XUMUYECKUX
a7eMeHTOB. MloHHas CBS3b

61 | O60061IeHNe IO TeMe « XMMMUYecKas: CBI3b»

62 | CrerneHb OKUCIEHUS

63 | OKMCIUTETbHO-BOCCTAaHOBUTEIbHbIE PEeaKIINMN.

Hpoueccm OKINCJIEHad ¥ BOCCTAaHOBJIEHMSI.




OxucyuTen M 1 BOCCTaHOBUTEIIU

64 | O606mieHe 1Mo Teme <« Ilepmommueckuii | 1

3aKOH»

65 | UtoroBas KOHTpojbHasg pabora 1o Kypcy | 1

xumMmnn 9 kiacc

66 | AHaaM3 UTOTOBOM KOHTPOJIbHOM PabOThI 1

O6006111eHMe TTO KypCcy XuMun 8 Kjiacca

67 | PesepBHblit ypok. Q0600ieHne 10 Kypcy | 1

XUMumn 8 Kjacca

68 | PesepBHblii  ypok. O60611eHMe 10 Kypcey |1

XuMnn 8 Kjacca

KaseHngapHo-TeMaTuecKkoe iaHupoBaHue o xumunu Ha 2023-2024

Y4eOHbIN TOf

Knacc: 9
Vuurenb: UruarveBa A.C.
KoymuecTBO yacoB: 68 4 B rog, 2 U B HefieJIIO

Ne | HammeHoBaHMe TeM, pasaesioB Kon-Bo Hata 9A

Harta 9b

YyacoB | miaH | ¢akT

IIJIaH

dakT

BemiectBo 1 xummueckast peakiius (174)

1 | UacTpyKTax o TexHuke | 1




0e30I1aCHOCTH
O6o6iieHne Kypca xumum 8

KJiaccCa

BxopHast KOHTpoJibHasT paboTa

AHanm3 KOHTPOJIbHOM PaboThl
[Tepmonmnueckuit 3aKOH i
nepuoayecKas cucreMa

I ..MeHnpnesneesna.

Crpoenne  BellleCcTBa: BUJBI
XUMUYECKOM CBSI3ML. Tunel

KPpUCTAJVIMYECKUX peI_LIéTOK.

Knaccudukaims 1 HoMeHKIIaTypa
HEeOpraHmyeCcKux BeIlleCTB.
XMUMUUYECKNe CBOJCTBA BEIECTB,
reHeTuyecKast CBSI3b

HeOopraHm4yeCKumx BelleCTB.

Knaccudukams XUMUYE CKUX

peaxkLun

[ToHsSITMIE O CKOPOCTU XUMMUYECKOM
peakin. @akTopsbl, BAUSIOLIME Ha
CKOPOCTb XMMMYECKOM peakiuu U

ITOJIO’KEeHNEe PaBHOBECHUS

OKMCIUTEJIBHO-
BOCCTAHOBUTEJILHbIE peaxkLuu,

9JIeKTPOHHBIN O6aJIaHC

CocraBiieHne ypaBHEHU
OKUCJTUTEJIbHO-
BOCCTAaHOBUTEJIbHBIX peakiuii C

MCIIOJIb3OBaHMEM MeTona




9JIEKTPOHHOTO 6asiaHca

10 | Teopus JIEKTPOJIUTIAYE CKOM
ICCOIMALIIN

11 | D1eKkTpoaUThI U HEIJIEKTPOJIUTDI

12 | Crenenp gucconmanuy. CubHbIE
" cJ1abble 3JIeKTPOJIUTHI

13 | Peakuny MoHHOro oOMeHa

14 | O606111eHME 10 TeMe
«DJIEKTPOSIUTHUE CKAST
IVCCOIMALIVSI»

15 | IIpaktuueckass pa6ora Ne 1 mo
TeMe: «Pemienne
9KCIIEepPYMEHTAJIbHBIX 3a0a4»

16 | IlousaTtue o rugposnuse

17 | KoutponbHas pabora IO Teme
«Xummnueckast peakisi»
Hemerasbl 1 ux coenyHenust (254)

18 | O6as XapaKTepUCTHUKa
rajIoreHOB

19 | CoiicTBa XJIO0pa

20 | Xmoposopopon. ConsiHast Kucjiora

21 | IIpaktnueckass pabora Ne 2 mo
teme:  «[lomyueHne  constHOM
KVCJIOTBI U M3yUeHMe ee CBOVICTB»

22 | O6buias XapaKTepUCTUKa
aneMeHTOB VIA-rpy1imbI

23 | Kucniopog 1 ero cBoMcTBa

24 | Cepa u ee CBOMCTBA

25 | Ceposomopon, CTpOeHMe,




¢M3quCKMe n XMmueckKkmue

CBOJICTBA

26 | Okcuapl cepbl Kak MpencTaBUTEIN
KMCJIOTHBIX OKCUIIOB

27 | CepHas KucjI0Ta

28 | O6uas XapaKTepUCTUKA
9J1eMeHTOB V A-TpyTIibl

29 | Asor, pacnpocTpaHeHue B
IIpUpoe, dbusmuueckue "
XUMMUYECKMEe CBOVICTBA

30 | ITpaktnueckast pabora Ne3 1o
teme: «Ilonmyuenne ammmaka u
M3yYEeHMEe ero CBOVCTB»

31 | AzoTHast KucjaoTa

32 | ®ocdop u ero CBOMCTBA

33 | Okeup, docdopa (V) "
docdopnas kuciora

34 | O6buias XapaKTepuUCTUKa
aneMeHTOB [V A-Tpynmnbl

35 | Yroepon 1 ero cBoyicTBa

36 | Okcupapl yriepoma
[IpakTnueckass pab6ora Ne4 1o
teme: «IlosyueHue yrIIe€KMUCIOrO
rasa u usydeHue ero CBOMCTB»

37 | YrojbHasl KMCJIOTa U ee COu

38 | Kpemunii u ero cBoiicTsa

39 | O6ime npencTaBieHus 00 OKCue

kpemausi (IV) wu KpemHUeBOM

KNcCJIoTe




40

[IpakTiueckas pabora Ne5 1o
TeMe: «Perienue
9KCIEPUMEHTAIbHBIX 3amau
«Baskuenine HeMeTa/UIbl U UX

COeIVHEeHMSI»

41

Oo6006111eHMe 10 TeMe:

«Hemerasnbi»

42

KoHTponbHas pabota Ne2.

«Hemetannbl u ux coeaMHeHusI»

Mertasibl 1 ux coegurenus (20u)

43

AHanm3 KOHTPOJIbHOM PaboThI
Ob6bmas XapaKTepUCTUKa
XUMUYECKUX 3JIEMEHTOB -

MeTaJlJIOB

Crpoenne MeTaJJIOB.
MeTaninueckas CBSI3b 171
MeTaJIIMJecKas KpUCTauimyeckast

peleTKa

45

dusmueckue "n XMmuyeckme

CBOMCTBa MeTaJU/IOB

46

[loHsiTue 0 KOppo3uM MeTaJIJIOB,
OCHOBHBbIE CIIOCOOBI 3aIINUThI X OT

Koppo3un. CIiyiaBbl.

47

IIIesiouHble MeTa/JIbl: IOJIOSKEeHUe
B [Tepuonyuueckon cucreme
XxuMmmuyeckux  asnemenrtos .M.

MeH/:LeneeBa, CTpoeHNne nX aTOMOB

48

dusmueckue n XMmuyeckKkue

CBOJCTBa HI€JIOYHbIX METAaJIJIOB




49

Okcupbl ¥ TUAPOKCUIBLI HATPUS U

KaJns

50

[IlenoyHo3eMeIbHbIE MeTaJIbl
MarHuy M KaJbIIMI: TOJIO’KEHNe B
[Tepuonmueckon cucTeme
XuMmdyeckux  asnemenro  [.U.

MeHnpeneeBa, CTpoeHle X aTOMOB

51

dusmueckue n XMmmuyeckmue
CBOMCTBAa MarHus u KaJIbIysl.

Baskuerniime coenyHeHms Kaablys

52

JKéctkocTh BOABI M CIIOCOOBI €€
yCTpaHeHUs

[IpakTnueckass pabora Ne6 10
TeMe: «)XecTkocTb BOObBI U

METO[IbI ee YCTPaHEeHUsI»

53

O600611eHne 1o teme «lllemounsie

U 1mieJIOYHO3eMeJIbHbIe MeTaJl/IbI»

54

AJTIOMMHUI: TI0JIO’KEHMe B
[Tepuonmueckon cucTeme
xuMmmuyeckux  asnemenrto .M.

MEH,I[E)'IEEB&, CTpO€HIMe aTOMa

55

dusmueckue "n XMmuyeckme

CBOMCTBA aJIIOMUHUS

56

AmdorepHble CBOMCTBA OKCHUAA U

TUIPOKCHUAA aTIOMUHUS

57

Xeneso: MOJIO’KeHMe B
[Tepuonmueckomn cucTeMe
XxumMmuyeckux  snemenros .M.

MemnpesneeBa, CTpoeHIe aTOMa




58

dusmueckue "n XMmnuyeckKkue

CBOJCTBa JXeJjie3a

59

Okcupapl, TUAPOKCUABI U  COMU
skenesa (II) u skenesza (III), mx

COCTaB, CBOVCTBA U TOJIyueHue

60

Oo6006111eHMe 10 TEeMe

«Amomuunin. JKenezo»

61

[TpakTuueckas pabota Ne7.
Perrenne 9KCIIepUMEHTAIbHbIX
3amay 1o Teme «Baskueriime

MeTaJlJIbl U X COedVMHEHI»

62

KonTposnbHas pabora Ne3.

«MeTabl ¥ UX COeOVHEHMSI»

Xumusi 1 okpyskatoitas cpena (64)

63

AHanm3 KOHTPOJIbHOM PabOThI
BemectBa u  marepuasibl B

HOBC@,H,HQBHOIZ JKM3HU YeJIOBeKa

64

Be3omacHoe JICIIOJIb30BaHMe
BEIIECTB M XUMMUUECKUX pPeaKiuil

B OBITY

65

Xummdeckoe 3arpsisHeHue
OKpY’KaIoIeNn cpennl (TIpemebHast
IOy CTUMasT KOHIIEHTPAIINS
BEIIEeCTB)

Porp  xumum B pelleHUHU

9KOJIOTMYECKUX ITPO6IeM

66

O60611eH1e 10 TeMe

«HemeTtamibl 1 MeTasibi»

67

Wtorosast KOHTpOJIbHAsI paboTa 1o




Kypcy xumun 9 kiacc

68

AHanu3 UTOTOBOM KOHTPOJIbHOM
paboThI
O6006111eHMe O Kypcy Xumum 9

KJtaccCa
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