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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro oO0ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTreTbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueii IPOrpamMMeI
BOCITUTAHUS U C YUETOM KOHIIETII[MH TIpero/laBaHusi yueOHOTo rpeaimMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii degeparum.

[TporpaMMa 10 XWMWU [aéT TIpe/iCTaB/eHHe O Lie/siX, o0iell cTpaTeruu
oOydyeHHMs,, BOCIIMTAaHWS M Ppa3BUTHS OOYYarOI[UXCS CpeJCTBAaMHM y4ueOHOro
npejMeTa,  yCTaHaB/iuWBaeT  00si3aTesibHOe  TpeJMeTHOe  COjiep’KaHue,
npeJlyCMaTpuBaeT pacrpejie/ieHde ero IO K/jaccaM U CTPYKTYpPUpPOBaHHUE T10
pa3zfesaM M TeMaM TpPOTpaMMbl 10 XHUMHH, OIpefie/isieT KOIUUeCTBeHHbIe U
KaueCTBeHHbIe XapaKTepPUCTUKU cojiepKaHus, pPEeKOMeH/TyeMY0
10C/Ie/IOBAaTeIbHOCTb ~ W3Y4UeHUsI XUMHUM C YUETOM  MEXIIpeAMETHBIX U
BHYTDHUITPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3pPaCTHBIX
ocobeHHOCTe OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanm3ani TpeOOBAaHWM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHusl, a Takxke TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BHJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYaromierocss 1Mo OCBOEHUIO
y4eOHOTO Ccofiep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHMSI MHPOBO33pEHUS
oOyuarolierocsi, ero Tpe/cTaB/ieHuii 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
ponb WrparT (GopMUpyeMble XWMHUeH Tpe/iCTaB/eHUs] O B3aWMOIIpeBPAIleHUsIX
SHepruv ¥ 00 SBOJIOLMU BeleCTB B TIPUPOJe, O TMYTSX pelleHus T00ambHbIX
rpo0sieM yCTOWUMBOIO Pa3BUTHS UYe/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TIUIL[eBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3aliid  BO3MOXKHOCTEM  /I/Ii  CaMOpas3BUTUS U
dhopMHUpOBaHYs KYJIbTYpPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHPOBAHWE MBIIUIEHHS W TBOPUECKHUX CIIOCOOHOCTEH
0o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTENbHOU y4yeOHOM /leATeNbHOCTH,
9KCTIepUMEeHTalbHbIX M  HCCIe/oBaTe/IbCKUX YMeHUl, HeoOXOJUMBIX KaK B
TOBCEJHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAILHOM 1eSITe/IbHOCTH;

3HAKOMUT CO crelubUKONW HayuHOTO MbIILIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[eJIOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeIoBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (JOpMUPOBAHKH eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroIuXCs;



criocoOCcTByeT (hOpPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
HayuyHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cojep>XaHUsI ~ yueOHOTrO  TIpeaMeTa, KOTOPBLIA  SIB/IAETCSI  TeAaroruuecku
aZlaNTUPOBAaHHLIM OTpaykeHHeM 0a30BOM HayKH XWMHH Ha OTIpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/BLHBIX TIOHSITHM XWMHH, OCHOB
HEOpPraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOr0 Tofxoza K eé usyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBbI MOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO Y4eHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- [Tepuognueckoro 3akoHa [I. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XHMMUU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

- TpeAcTaB/ieHHd 00 37eKTPOUTHUYECKOM JUCCOIMAI[MH  BEIeCTB B
pacTBoOpax.

TeopeTyeckre 3HaHWS PpAacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSS (YHKIUA OOBSICHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TIPAKTUUECKOTr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (HOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOI[e HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbBI, LIEHHOCTHOTO OTHOLUIEHWSI K HAyuYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHWM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpYKaroluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3mka. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMHUpPOBAHUE 3HAHUU OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAHMS, MPaKTHUeCKOH
JlesITeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro IpeAiMeTa COCTOMT B (DOPMHPOBAaHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHH MHUPOBO33DEHUECKOTO XapakTepa, s3blKka HayKH, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTA, OCBOEHMM TpaBWU/ 0Oe30macHOro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 11e/d, Kak:

- (opmMupoBaHMe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM JKU3HHU;

-  HampaB/eHHOCTh 00yyeHUWss Ha CHUCTeMaTHuecKoe MpHoOIeHMe
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTelTlbHOCTH, HayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CTTIOCOOCTBYIONIUX MMPHOOpETEHHIO0 00yUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATeslbHOCTH, TO3HAHUSI U CAaMOIIO3HAHHS, K/THOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEKIIMX YHUBepcaJbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

- ¢opmupoBaHue o0meli (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHWW OOBACHATb W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TPU U3yYeHUU
XUMHH, TIPUMEHSTb HX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluXxcsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHVMAaHHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1je71lecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/J0POBbS U OKPY>Katolliei MpUPOIHON Cpe/ibl;

- pa3BUTHE MOTHBAIMd K OOYy4YeHMIO, CITOCOOHOCTell K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIIero
o0OyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX /i1 WM3yUueHHUS] XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 Ksiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE OHATHSA

IIpegmer xumuun. Posib X¥MUK B )KU3HU UesioBeKa. XMMHUA B CUCTeMe HayK.
Tema u BemjecTtBa. PuU3HMUeCKHWe CBOWCTBA BelleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZaX MO3HAaHWS B XUMHUHU. YUCTbIe BelecTBa U CMeCH.
CriocobbI pa3zesieHust CMecei.

ATOMBI M MOJIEKy/Ibl. XHUMHUUeCKHe 3eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0KHBIe BeljeCcTBa. ATOMHO-MOJIEKYJIIPHOE yUYeHHe.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMHWYECKHUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/lbHasE aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 1011 XUMHAUeCKOTO 3/IeMeHTa B
COeIMHEHWH.

KomumuectBo BerectBa. Mosib. MosisipHass Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHML] BellecTBa. Pacuétel 1o dopmyiam
XUMUAUECKUX COeIMHEeHUMN.

Pu3nUecKre U XMMHAUYeCKue SIBJIeHUsl. XMMHUUeCcKasi peakusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckue ypaBHeHUs. Kaccudukaiiys
XUMHUUECKUX peaklui (coeJuHeHMs, pa3/ioyKeH s, 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HAaKOMCTBO C XMMHWUECKOU TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHWe U OMMCaHUe
GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHMe
¢du3suueckux (TiaB/ieHUe BOCKA, TasiHUMe Jib/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JdBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMMO/IENCTBHE Mejla C KMC/IOTOM) siB/ieHHM, HabJtto/jeHre u
OMNMCaHWe MPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peaklUi (pas3/jioKeHWe caxapa,
B3aMMOJIENICTBUE CEPHOM KHUCJIOTBI C XJIOPUJIOM Oapusi, pa3/ioykeHre THAPOKCHIA
Meau (II) mpu HarpeBaHuU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM cosu Meau (1),
H3yueHHe CMOCOOOB pa3zie/ieHUsi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISLMS, XpoMaTorpadusi, mpoBeZieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/ibTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BaxHel1Iie npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucimopog — sieMeHT U mpocToe
BelljecTBO. HaxoxzeHrWe Kucaoposa B mpupofe, (u3nueckue U XHMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Oxkcugbl. [lpumenenue kuciopoga. CriocoObl



TOJyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIoTporHasi MOAU(PUKALUS KUCI0POo/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peakLyd, TePMOXMMHUYECKHe YypaBHEHWS,
9K30- WU SHJIOTePMUYECKHe peaklUu. TOIUIMBO: Yyrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopon — snemeHT ¥ TipocToe BellecTBO. HaxoxkjeHue Bogopoja B
npupozie, Gdu3MUyeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIoCcoObl
nonyuenus. KucioTel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblijeHHble ¥ HeHachlllleHHble pacTBOPhl. PacTBOPUMOCTHL BeIleCcTB B BOJeE.
MaccoBasi 10151 BellleCTBa B pacTBOpe. XUMHUYECKHe CBOMCTBA BO/bl. OCHOBaHMUS.
Ponb pacTBOpOB B Npupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Kinaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3ywomye. HomeHknaTypa OKcuoB. Pusnueckre W XAMUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. PuU3NUeCKWe M XHMMUUYEeCKHe CBOMCTBA
ocHoBaHuU. [ToyueHre OCHOBaHUM.

Kucnotsel. Knaccudukaiusi kuciot. HomeHknatypa Kuciot. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMH HeOpPraHUYeCKHUX COeIMHeHUN.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe Ompejie/ieHre COJep>KaHusl KMCIOpPOa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poOJa, HabsogeHue
B3aMMO/IeICTBUSI BeIlleCTB C KHUCJIOPOAOM U YC/IOBUS BO3HUKHOBEHUSI U
TIpeKpallieHuss ropeHusi (ro)kapa), O3HaKOMJIeHHe C oOpasllaMd OKCHAOB |
OTMCaHWe WX CBOWCTB, TIO/ydeHWe, COOMpaHue, pacrio3HaBaHWe U H3y4yeHHe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZecTBUe Boopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BHeOMaTeprasioB), HabmofeHe 00paslioB BellecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTel paCTBODEHUsS BeIeCTB C
pPas/iMuyHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MAaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasllaMHy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/jeOMaTepHasioB),



HccieoBaHe 00paslloB  HEOpraHWYeCcKHWX BeIeCTB Ppa3/dyHbIX  KJ/IaCCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCcKyd WHAWKATOPOB B pacTBOpax KUCJIOT U IIiesiouel,
v3yueHue B3auMojielcTBUs oKcuaa Meau (II) ¢ pacTBopomM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIU, pPeLIeHUe
9KCIIepUMeHTabHbIX 33Jau 10 TeMe «BakHelllMe KiaacChl HeopraHWUYeCKUX
CoeIUHEHU».

Ilepuoguyeckuii 3akoH u Ilepuosuueckas cucreMa XHUMHYECKHX
y1emeHToB [JI. . MenjgeneeBa. CtpoeHue aromMoB. XHMMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHToB. [loHsTHE O
Ipymnmax CXOJHBbIX 3/1eMeHTOB (IIeJIOUHble W ILjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMbOTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproanueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Tepruoguueckor cuctembl xumuuyeckux 3yemeHToB 1. YI. MeHgeneesa. Ilepuoabt
v rpymmbl. OU3Wueckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYIIIbI 3/IEMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiX 20 XUMHUUYECKHMX 3JIEMEHTOB
[Teppomgnueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU W3MEHeHUs paJuyca aroOMOB XUMHYECKUX 3JIEMEeHTOB,
MeTa//TMYeCKUX YU HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa U [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Isl pa3BUTUSI HayKd W TpakTuku. [I. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

XvuMmudeckas CBsi3b. KoBasieHTHasi (MOJIipHast W HEMOJSIPHasi) CBSA3b.
OJIeKTPOOTPULIATe/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBS3b.

Crenenb  okuciieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeakLUMU.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB M HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, TMpOBeJeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pa3oXKeHUsl, COeUHEHNS).



MesicnpeomemHble cesizu

Peanmu3aiiusi MeXXmpegMeTHBIX CBs3ell TIpU M3yuyeHHWH XUMUU B 8 Kiacce
OCYILIeCTB/ISIETCST 4yepe3 MCMO/b30BaHME KaK OOILUX eCcTeCTBeHHO-HayUHbIX
TIOHSITUH, TaK W TIOHSATUM, SBJSION[UXCS CUCTEMHBIMU I/l OT/Ie/IbHBIX TpeiMeTOB
eCTeCTBeHHO-HayYHOr0 1UK/Ia.

OOb1iue ecTeCTBEHHO-HayuHble TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TEOpHs,
3aKOH, aHa/lu3, CUHTe3, KaaccudbUKalus, TMepuoJuYHOCTb, HabmoeHue,
9KCIIePUMEHT, MO/le/TMPOBaHue, U3MepeHue, MO/ie/ib, sSIBJIeHHE.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOIbI, PafIM0aKTUBHOCTh, MOJIEKYJ/Ia, /eKTPUUeCKH 3apsifi, BelleCTBO, TeJlo,
00BbEM, arperaTHoe COCTOSIHHE BeIlecTBa, ra3, ¢hu3nueckue BeJUUWHBI, eJUHUIIbI
M3MepeHUsi, KOCMOC, TiJIaHeThl, 3Bé3/bl, CosHLe.

Buosorus: hoTocuHTe3, AbIXaHue, buocdepa.

leorpadus: artmocdepa, rugpocdhepa, MHUHepanbl, TOpHble TOPO/bI,
T10Jie3HbIe MCKOIIaeMble, TOTIJIMBO, BO/IHbIE PECYPCHI.



9 KJTIACC

BemecTBo U XMMHUUeCcKas peakius

[Teproauueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. MengeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPDHOCTM B HW3MEHEHHWU CBOWCTB
XMMUYECKUX 3/IeMEeHTOB T[IepBbIX TPEX IIepUOJ0OB, Ka/lus, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C IIOJIOKeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHHEeM UX aTOMOB.

CrpoeHue BelleCTBa: BHU/Jbl XMMHUYECKOM CBSI3U. THIIbI KPUCTa/UTMUECKUX
PEIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMA KPUCTA//TMYECKOW PEeLIETKU U
BHM/]a XUMHUUECKOM CBSI3H.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHM4ecKux BewecTB. XHUMUUeCKHUe
CBOMCTBA BeILeCTB, OTHOCALIMXCS K Ppas3/IMUHbIM KJjaccaM HeOpraHu4eCcKux
COeIMHEHVH, TeHeTUYeCKasl CBSI3b HEOPraHUYEeCKUX BeIeCTB.

Knaccudukaiyss XuMruyecKUx peakLyi 10 pa3/IMuHbIM MTpU3HaKam (10 YnCTy
M COCTaBy YUaCTBYIOL[MX B peakLUWU BEIeCTB, MO TeIvioBOMY >S(deKry, o
M3MEeHEeHUI0 CTereHel OKUC/eHUs XUMHUUeCKHUX 3/IeMeHTOB, TI0 0OpaTUMOCTH, T10
y4aCTUIO KaTanau3aropa). JK30- U SHAOTepMUUeCKHEe peakluy, TePMOXUMUYECKUe
ypaBHeHUs.

[ToHsiTie O CKOpPOCTHM XUMHUecKod peakiuu. [ToHsaTve 06 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYECKHUX peakiusx. [IoHSTHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuuax. [lonarue o katanuse. [IoHATHe 0 X¥UMHUUeCKOM paBHOBeCcHUU. DakTOPHI,
B/IMAIOLME HA CKOPOCTb XWMHYECKOW peakLuyd W T[0JI0KEeHWe XUMHUUYeCKOro

paBHOBECHUSL.
OKHCUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEaKI[dW,  3JIEKTPOHHBIM  OasaHC
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peaKLIUU. CocTaBieHue  ypaBHeHUM

OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ PeaklMid C  MCI0Jb30BaHWEM  MeTOoJa
3JIeKTPOHHOTO OasaHca.

Teopust 3/1€KTPOIUTAYECKOM JUCCOLMALIMU. DIeKTPOJIUThI U He3JIeKTPOJIATHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMALMYA BelleCTB C pa3/iMYHbIMU BUAAMU
xuMHuueckol cBsizu. CrerneHb Auccoruaiui. CUbHbIe U cj1abble 31eKTPOJIUTHI.

Peakijuy MOHHOTO 0OMeHa. Y C/I0BUsI TIPOTeKaHUsl peakliiii MOHHOTro 0OMeHa,
MOJIHBIE U COKpalléHHble HOHHble ypaBHeHUs peakuud. CBOWCTBA KHUCJIOT,
OCHOBAaHMM U COJleM B CBeTe TIpeACTaBJAeHHN 00 3/IeKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakliuv Ha UOHBI. [ToHsATHE 0 THPO/M3e COoMei.

XumuuecKuil 3KcnepumeHm:

O3HaKOMJ/IEHME C MOJEJAMH KPUCTA//TMYECKUX PeIlIéTOK HeopraHhuyeCcKUxX
Bell[eCTB — MeTa//IOB U HeMeTa/yIoB (rpaduTa U ajsMasa), C/I0KHBIX BelleCTB
(xopyja HaTpusi), UCC/ie[JOBaHWEe 3aBUCUMOCTA CKOPOCTA XMUMHUYECKOW peakLUU
OT BO3[EWCTBUS Ppa3/UuHbIX (HaKTOPOB, MCC/IeOBaHUE 3JIEKTPOMPOBOJHOCTH



pacTBOPOB Bell[eCTB, TIpoliecca [AWCCOLMAllMKd KUCJIOT, 1le/ioueid U Coseu
(BO3MOXXHO  WCMO/b30BaHWE BUJEO MaTepUasioB), TIPOBeJleHHWe  OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TIPU3HAKU  TPOTeKaHWs  peaki[uii HWOHHOTO  OoOMeHa
(obpasoBaHue oOcajika, BbiZieJieHMe Ta3a, o0Opa3oBaHWe BO/bl), OIIBITOB,
W/UTIOCTPUPYIOIUX ~ TIPUMEPbl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIX  peaklui
(ropeHue, peakUMU pa3/iO>KeHUs, COeUHEHUs1), paclio3HaBaHUEe HeopraHUuveCcKuX
BEllleCTB C TIOMOIIbIO KAaueCTBEHHBIX peaklMii Ha HWOHBI, pelleHue
9KCIepUMeHTaTbHbIX 3a/ay.

HemMeTan/ibl U MX COeAUHEHUS:

OOmiast XapakTepyucTHKa TajsioreHoB. (Oco0eHHOCTHM CTPOeHUsI aTOMOB,
XapaKTepHble CTereHU okuc/eHus. CTpoeHue U (U3nMueckue CBOWCTBA TPOCTHIX
BellleCTB — TajJoreHoB. XWMHWUeCKMe CBOMCTBA Ha [pUMepe  XxJjopa
(B3auMOZeNCTBHEe C MeTa/U/laMM, HeMeTas/ulaMy, lLiejioyamu). XJOPOBOZAOPOZ,.
ConsiHasi KMC/0Ta, XMMUYECKHWe CBOMCTBA, MOJiydyeHUe, TpuMeHeHue. [lelicTBUe
XJI0pa U XJIOPOBOZOPOJia Ha OpPraHU3M 4YesioBeKa. BakHeuiune X/0pUJbl U HX
HaxoJKJeHue B TIPUpOJe.

OOb1ijasi xapakTepucThKa 371eMeHTOB VIA-rpymmbl. OcoO0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTereHd OkucieHus. CTpoeHwe U (pU3MUeCcKue CBOKMCTBA
TIPOCTBIX BeIeCTB — KMCI0POZa U cepbl. AJUIOTPONHbIE MOAUGMUKALIUM KMCI0POZa
U cepbl. XMMUYeCKHe CBOWCTBa cepbl. CepoBOJOPOJ, CTpoeHue, (pusuyeckre U
XUMHYeckre cBoicTBa. OKCUBI Cepbl Kak MpeJCcTaBUTeIM KUCIOTHBIX OKCU[IOB.
CepHass KuC/IOTa, ¢uU3MUeCKWe U XUMHUUecKde CBoWcTBa (oOmiue Kak
Npe/iICTaBUTeJISI  KjlacCa KMC/AOT W creruduueckre). XUMHUUYECKHe peakiuy,
Jie)kaiye B OCHOBE TIPOMBIILJIEHHOTO Crocofa TMOydYeHusi CepHOW KHUC/IOTHI
[TpumeHeHue cepHOU KUCI0ThL. COJ/IM CepHOM KUC/IOThI, KaueCTBeHHasi peakijys Ha
cy/ib(ar-uoH. Haxox/ieHrve cepbl U eé coeJWHEeHWW B MpUpoje. XUMHUUECKOe
3arpsi3HeHre OKpY»Karolllel CpeJibl COeJIMHEHUSIMU Cepbl (KHUCJIOTHBIE [TOXK[H,
3arpsi3HeHue BO3/[yXa U BOJIOEMOB), CIIOCOOBI ero mpeioTBPalleHusl.

OO01ijasi xapakKTepucTUKa 3/eMeHTOB VA-rpyrnmbl. Oco6eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripoCcTpaHeHHe B MpPUpOJe,
(du3ryeckre U XUMHUUYeCKUe CBOMCTBa. KpyroBopoT a3oTa B rnpupozie. AMMUAK, ero
(du3rMyeckre U XMMUUeCKre CBOMCTBA, MoJiydeHue U npumeHenre. Comv aMMOHUS,
ux ¢ur3nueckue U XMuMU4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
VOHbI aMMOHMS. A30THasi KMCJIOTa, eé mojiyuyeHue, (pU3NUecKrue U XUMUUeCKHUe
cBoiicTBa (0OlMe Kak TIpe/iCTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Wcnonb3oBaHWe HUTpPAaTOB M COJIeM aMMOHMUSI B KauyeCTBe MUHEDPA/IbHBIX
yaobpeHuii. XMMHUeCKoe 3arpsi3HeHre OKpY>Karolleid cpefibl COeJHHEeHUSIMHU a30Ta
(KMCNOTHBIE [OXKAM, 3arpsi3HeHWe BO3/Ayxa, MOYBbI U BOAOEMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckue U XHMHUYeCKHe CBOMCTBaA.



Oxkcup docdopa (V) u docdhopHas Kucnora, prsndeckre U XMuMUUecKre CBOUCTBa,
nosiyuenue. Vcronb3oBaHue (hochaToB B KauecTBe MUHEPAIbHBIX YA00PeHUH.

OOb1jasi xapakTepucTuka 31eMeHTOB [VA-rpynmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTelleHW OKHUCJeHUusl.  YTJIepofi,  as/uIOTPOITHbIe
MOAU(UKALIUKM, pacnpocTpaHeHue B Mpupofe, GU3MUyeckre U XUMUUeCKUe
cBoiicTBa. Afcop6ius. KpyroBopor yriepoza B ripupoge. OKcHabl yriepoja, ux
du3nueckue W XUMUUYECKUe CBOWCTBa, /[IeICTBME Ha J>KMBble OpraHW3MBbI,
ToJlyueHre W TIpUMeHeHre. ODKOJIoTuuecKrde Tpob/ieMbl, CBsi3aHHbIE C OKCHIOM
yrnepoaa (IV), rurotesa T/i00anbHOTO TIOTEIVIEHWS] KAMMaTa, IapHUKOBBIN
3¢ dekT. YrosbHasi KUCIOTa U e€ COoJid, UX (U3rnUeckrue U XMMHUUYeCKue CBOMCTBa,
nojsiyueHWe W mnpuMeHeHWe. KauecTBeHHass peakiis Ha KapOOHaT-MOHBI.
Vicrniosib30BaHre KapOOHATOB B OBITY, MeAMIIMHE, MPOMBIIIEHHOCTA U CeThCKOM
XO3SUCTBeE.

[TepBoHaua/ibHbIe TIOHATHS 00 OPraHUYECKHX BelllecTBax Kak O COeMHEeHUsIX
yrjaepoja (MeTaH, 3TaH, STU/IEeH, alleTUIeH, 3TaHOJI, TJIUI[ePUH, YKCYCHast KUC/IO0Ta).
[IpupojHble WCTOYHUKW YTJIeBOAOPOAOB (yronb, TNPUPOAHbINA Ta3, HedTh),
MIPOAYKThI WX TiepepaboTku (6eH3WH), UX pOJib B OBITYy W TIPOMBIILJIEHHOCTH.
[ToHsiTvie 0 OMOJIOTHYECKH Ba)KHBIX BeIl[eCTBaX: KHpaX, Oeskax, yriaeBojax — U Ux
pOJIM B JKWA3HM uUe/loBeKa. MarepuanbHOe €JWHCTBO OPraHUUeCKMX |
HeopraHWYeCcKHUX COe/JMHeHUMN.

KpeMHuii, ero ¢usnueckue ¥ XWMUUeCKHe CBOMCTBa, I0JlydyeHUe W
npuMmeHeHre. CoeguHeHUs KpeMHUsi B Tmipupofe. OOiue rmpezactaBieHus 00
okcujie kpeMHusi (IV) u kpemHueBol KucioTe. CHUMKaThI, UX UCIO0J/Ib30BaHUE B
ObITY, B TPOMBIILJIEHHOCTH. BakHeMIillie CTPOUTe/bHbIE MaTepHasibl: KepaMHKa,
CTEeK/10, 1ieMeHT, 6eToH, >kee300eToH. IIpo6ieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUA/IOB B NMOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHUYeCKUX BEIEeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI U HaO/MIo/ieHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpaKarwolue (uU3nyeckie W XUMHUYECKHe CBOWCTBA
rajJioTeHOB M WX COoeJuHEeHUN (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasioB),
O3HaKOMJIEHHe C o0pa3ljaMu X/J0pH0B (TajJoreHU/IOB), O3HAKOMJIEHHE C
obOpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  MCIIO/Ib30BaHUE
BH/leOMaTepuasioB), HabmoieHre Tipoljecca oOyTIMBaHUsS caxapa o] JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KHMCJIOThI, IPOBeZIeHe KaueCTBeHHOU peakiiy Ha CyJib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coeAuHeHUN (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yA00peHui, MomyyeHue,



cobupaHve, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHaKa, TpOBeZieHue
KaueCTBEHHbIX peakl[Mii Ha MOH aMMOHHUsS U (ocdaT-uoOH U U3ydyeHUe MPU3HAKOB
VX MPOTEKaHHWsl, B3aUMOJEUCTBUE KOHL|EHTPUPOBAHHOM a30THOU KUC/IOThI C MeJIbIO
(BO3MOXXHO VICII0/Ib30BaHue BU/leOMaTePUasIoB), v3yuyeHue Moziesien
KPUCTa/UIMUeCKUX PpeLlIETOK anmasa, rpadura, Qy/iepeHa, O3HAKOMJIeHUE C
TIpOL[eCCOM  aficopOL[MK  paCcTBOPEHHBIX BeIeCTB aKTUBHUPOBAHHBIM YIJIEM W
yCTPOWCTBOM MPOTHUBOrasa, MojiyyeHue, cobupaHue, pacrio3HaBaHUe U U3yueHHe
CBOMCTB YTJIEKMCJIOTO Ta3a, MpoBe/leHre KaueCTBEeHHbIX peaklyii Ha KapOoHaT u
CU/MKAT-UOHbl ¥ HW3yUeHWe TPU3HAKOB UX TIPOTEKaHWs, O3HAaKOMJIEHHE C
MPOAYKLMEeH CUIMKAaTHOW TPOMBILUIEHHOCTH, peLleHWe 3SKCIIepUMEHTa/IbHbIX
3a/1au No TeMe «Ba)kHel1I1e HeMeTal/Ibl U KX COeIMHEHUSI».

MeTta/ibl 1 X COeJMHEHMS:

OOb11jasi XapaKTepUCTUKAa XUMUUECKHUX 37IeMEHTOB — MeTa/IJIOB Ha OCHOBaHUM
UX noyiokeHusi B Ilepuoguueckor cucTteMe XUMHUYECKuX 3neMeHTOB [I. .
MengeneeBa U cTpoeHus aToMOB. CTpoeHre MeTa//ioB. MeTainyeckast CBA3b U
MeTa/ulnyeckass  KpUCTa/UlMyeckass  peluéTka.  ODJIKTPOXUMHYECKUM  PSifi
HaTpsDKeHUN MeTasiioB. @u3ndeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
crocobbl TIo/ydeHUss MeTaioB. [IoHATHE O KOpPpPO3WM MeTajlyIoB, OCHOBHBIE
crocoObl 3amuThl X OT Koppo3uu. CrifaBel (CTaib, UYTyH, AHOPa/IFOMUHUM,
OpoH3a) U UX MpUMeHeHHe B ObITY U MPOMBILLIIEHHOCTH.

[[lesiouHble MeTasuibl: TTO/I0KeHWe B [leprogrueckon CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUEe WX aTOMOB, HaxOX[eHWe B TIPUPOJeE.
dusrueckre U XMMUUEeCKHe CBOMCTBA (Ha MpuMepe HaTpus M Kanus). OKcuzabl U
TUAPOKCUABl HaTpuss M Kanusd. I[IpumeHeHue 11e/IOYHBIX MeTa/VIOB U HUX
CcoeIJMHEeHUH.

[[lenoyHO3eMeNbHBIE MeTa//Ibl MarHUM W KaJbLUM: TI0JIO)KEHHWe B
[Teproauueckolr cucteMe xumMuueckux snemeHToB 1. V. MeHjeneeBa, cTpoeHUe
VX aTOMOB, HaxOXJeHue B pupoze. dr3nyeckue 1 XUMUUeCKHe CBOUCTBA MarHUst
Y Kaapluus. BakHeWinue coeiuHeHUs] Kaiblids (OKCUZA, TUADPOKCH[, COJIN).
JKécTkoCTb BOJBI U CITIOCOOBI €€ yCTpaHeHUS.

AmroMUHMN: TI0JI0>KeHHe B [leproguyeckon cucteMe XMMUUECKUX 371EMEHTOB
. . MenzieneeBa, CTpoeHHe aToMa, HaxoxkzaeHue B rpupope. dusnyeckue u
XUMUYeCKre CBOMCTBA aMtOMUHUS. AMQOTepHble CBOWCTBA OKCHU/A Y TUAPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenre B [lepuoguueckor cucreMe XUMUYECKUX 37emMeHTOB [1.
N. MengeneeBa, CTpoeHHWe aTOMa, HaxoxzeHue B Irpupoge. dusuueckue u
XMMHUECKre CBOMCTBa »ene3a. OKCubl, TUAPOKCH/BI U cou Kese3a (1) v xxenesa
(IIT), ux cocraB, CBOUCTBA U MOTyUEHHUE.



Xumuueckuii 3KcnepumeHm:

O3HaKOMJIeHHWe C o0pa3llaMd MeTa/yIOB U CIVIaBOB, UX (U3NUYECKUMU
CBOMCTBaMH, W3yueHHe pe3yJIbTaTOB KOPPO3MM  MeTa/yiIoB  (BO3MOXXKHO
WCTIO/b30BaHUe BH/leOMaTepuasoB), OCOOeHHOCTel B3aMMO/IEHCTBUS OKCH/A
KaJbllisi WM HaTpusi C BOJIOM (BO3MOJKHO WCIOJ/Ib30BaHWe BHleOMaTepHasioB),
VCC/Ie[JOBaHe CBOMCTB >KECTKOW BOJbI, MpOLiecca FOPeHUs Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/Ib30BaHWE  BH/IEOMAaTepuasioB), TIPU3HAKOB MPOTEKaHHUS
KaueCTBEHHBbIX peakl[Md Ha WOHbI: MarHusi, Kajblys, aTlOMUHUS, L[MHKA, KeJje3a
(IT) u xxene3a (III), megu (II), HabmrOZEHME W OMHCAHHE TIPOL[ECCOB OKPAIIMBaHMSI
IJIaMeHW WOHAaMU HAaTpus, Kajusg W Kaiblusi (BO3MOXXHO WCII0/Ib30BaHUE
BH/leOMaTEPUAJIOB), UCC/IeJOBaHe aM(POTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIePUMEHTAa/IbHBIX 3a/iau Mo Teme «BakHeUime
MeTaJl/Tbl U UX COeVHEHUS».

XuMMA U OKpY)Kawllas cpeaa

BewjectBa M Marepuanbl B MOBCEIHEBHOW >XM3HU 4YesioBeKa. besomacHoe
HCTI0/Tb30BaHte BeI[eCTB U XUMUUECKHUX peaki[uii B ObITy. lepBast TIOMOIIb TIpH
XMMUUECKUX 0’KOTaX U OTPaBJIEHUSIX.

XrMHUeCcKoe 3arpsi3HeHWe OKpY>Katollel cpefbl (TipefesibHasi JOMyCTAMast
KOHLIeHTpalLus BelllecTB, fajee — [1/1K). Poib XUMuM B pellieHUM 3KOJI0THYeCKUX
nipobJiem.

XumuuecKuil 3Kcnepumenm:

n3ydyeHre 00Opasli0OB MaTepuasioB (CTEK/O, CTUIaBbl METa/IOB, TMOJIMMepHbIe
MaTepuaJibl).

Mesicnpeomemmble cesizu

Peanuzanys MexnpeIMeTHBIX CBSI3eld TMPU M3YYeHMU XUMHUU B 9 Kjacce
OCYILIeCTB/ISIETCS Uepe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAeNbHBIX Mpe/IMEeTOB
eCTeCTBEHHO-HayYHOr0 [JUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/e/TMpOBaHue, W3MepeHue, MOJe/b, SiBJieHUe, TapHUKOBBIU
3¢ (}eKT, TeXHOJIOTUs, MaTepHaJIbI.

du3nKa: MaTepusi, aTrOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[J,
V30TOIbl, PaJUO0aKTUBHOCTb, MOJIEKYJa, SJIEKTPUYEeCKWW 3apsi, MPOBOJHHUKH,
MOJIyTIPOBOJITHUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O00BEM,
arperaTHOe COCTOSIHME BeLeCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTa//IAYeCKast
pelléTKa, CIijiaBbl, (U3MUecKre BeIUUUHbI, eJMHULIbI U3MepeHUsi, KOCMUYecKoe
TIPOCTPAHCTBO, IIaHETHI, 3BE37b1, CoJHLIe.



Buosnorusi: ¢dotocuHTe3, gbixaHue, Ouocdepa, sKocucTeMa, MUHepasbHbIe
yZ00peHusi, MUKPO3/IeMeHTbI, MaKp03/leMeHThI, ITUTaTe/bHbIe BelljecTBa.

leorpadus: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
T0Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI ITIPOrPaMMbl OCHOBHOTO 00IIIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHUsT XMMHU B €AWHCTBEe yueOHOU H
BOCTIMTaTeTbHOMW /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W IYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIjecTBe TpaBWIaMd W HOPMaMHU TIOBeJeHHSI U CIIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBLIX I1[€HHOCTHBIX OpHEHTAl[uid |
pacivpeHye OrbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUSI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/leJui0, TIOHMMaHMs 3HAUeHHSI XUMHUYECKOW HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/IaJleTh JOCTOBEpHOM WHGbOpMalei o
TIEePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXkJJaHCKOT0 BOCITUTAHMSA:

TIpe/iCTaB/IeHUsT O COLMAJbHBIX HOPMaxX M TIPaBH/IAX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
nojie3Hod,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JOPYTUX  BUJAX
JesTeTlbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOH JesTeNbHOCTU IIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTebHBIX 3a/lay, BBIMOJHEHUNA XUMHUYECKHUX
9KCTIEPUMEHTOB, CO3/IJaHUH yueOHBIX TIPOEKTOB, CTPEMJ/IEHUS K B3aMMOITIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIeHMBAThb CBOE TIOBeJEHHWE M TIOCTYIIKKM CBOMX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/IeICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HayYHOT'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/eHNs] O BeI[eCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY VPOBHIO pa3BHUTHSI HAYKHM U COCTaBJISIOIIVE
OCHOBY /11 TIOHMMaHHsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOZBI, B3aWMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

103HaBaTe/IbHbIe MOTHBLI, HallpaBJIeHHbIE Ha TMOTyUYeHHe HOBBIX 3HAaHUM TI0
XUMUHU, Heobxoaumble Ay 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHOM W UMTATehCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, JiH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS O0OyueHHs B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusITHe BpeAHbIX NpUBbIYeK (YroTpebsieHus aKOT0/Isl, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 podeccuil U TpyJa pa3IM4HOro poza,
yBakKeHHe K TPy/ly W pe3y/bTaTaM TPY/IOBOH JesTelbHOCTH, B TOM UMC/Ie Ha
OCHOBE TPUMEHEHHs TIPeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojile KakK HCTOUHUKY
»KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHUs], TOHUMaHUe 1L[eHHOCTH 3[IJ0pPOBOT0 U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], YMeHUs pyKOBO/ICTBOBAThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.



METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MertanpegMeTHBIX pPe3y/JbTaTOB BbIJESIOT 3HAUMMble IS
dbopMUpoOBaHHs MHMPOBO33peHMs OOIljeHayuHble TIOHSATHS (3aKOH, Teopus,
TIPUHLIWI, TUIOTe3a, (hakT, CUCTeMA, TIPOLIEeCC, SKCIIePUMEHT U APYroe.), KOTOphIe
WCTIOJTB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpeMeTax M TO03BOJISIOT Ha
OCHOBe 3HaHWM M3 3TUX MpeAMEeTOB (POPMUPOBATh Tpe/CTaB/ieHHe O LIeJIOCTHOU
Hay4HOU KapTWHe MMpa, U YHUBepcaabHble yueOHbIe /elicTBUs (TT03HaBaTe/bHbIE,
KOMMYHUKAaTUBHbBIE, PETy/ISATUBHbBIE), KOTOPble 00ecrieunBaioT (OpPMHUpPOBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJITAHUPOBAHWIO W OCYIL[eCTBIEHUIO yueOHOM
JesiTeNTbHOCTH.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

ba3oBbie jloruuecKue JeficTBUA:

yMeHUsI HWCI0/b30BaTh MPUEMBI JIOTUYECKOTO MBbIIUIEHUS] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/I XMMHUUYECKUX TOHATHUW (BbIJENSATh UX XapaKTepHbIE
TpU3HAaKW, yCTaHaB/MBaTh B3aUMOCBS3b C JIPYTMMHU MOHSTHUSIMM), WCIIO/b30BaTh
TIOHSITUS /IJ1s1 0ObSICHEHHS OT/Ie/IbHBIX (haKTOB U sIBJIEHHH, BLIOMpPATh OCHOBAHUS U
KpUTEpPUM [/Is1 KIaCCU(PUKALUU XUMUUEeCKHX BelleCTB M XMMUUYECKUX peakiui,
yCTaHaB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3UM MeXy OO0beKTaMu H3yueHwus,
CTPOUTH JIOTUUECKHe pacCyXJeHusi (MIHAYKTHUBHbIe, /e/lyKTUBHbIE, TI0 aHA/IOTUK),
Jles1aTh BIBO/IbI U 3aK/TFOUEHUSI;

yMeHue TIpUMeHSATb B TIpollecce TO3HaHUsI TMOHATUS (TIpefiMeTHbie W
MeTaripeIMeTHbIe), CMMBO/IMYeCKre (3HAaKOBbIE) MO/Ie/TU, UCI0J/Ib3yeMble B XUMUH,
1ipeoOpa30BbIBaTh IIIMPOKO MPUMeHsieMble B XUMHUH MO/Ie/IbHbIe TPe/[CTaBIeHUs —
XUMUUECKUH 3HaK (CUMBOJ 3J/ieMeHTa), Xumudeckas ¢Gopmysia U ypaBHeHUe
XUMHUUECKON peakluy — MpH pellieHnH yueOHO-TI03HaBaTeIbHbBIX 3a/layu, C yUETOM
3TUX MO/Ie/IbHBbIX MpeJCTaBAeHUM BbISB/IATb U XapaKTePU30BaTb CYLIECTBEHHbIE
TIPU3HAKKU HM3yuaeMbIX 00BEeKTOB — XMMHUUECKHX BellleCTB U XUMUUeCKUX peakIjui,
BBIAB/ISATh  OOIIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHBbIE CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX MPOLieCcCax U SIBJIeHUSIX.

Bba3oBble ucc/iefioBaTe/IbCKHe JeCTBYS:

yMeHHe MCII0/b30BaTh IOCTaB/IeHHbIe BOIMPOChI B KauyeCTBe WHCTPYMEHTa
MO3HAaHUS, a TaKkKe B KayeCcTBe OCHOBbI [jis1 (DOPMHUPOBAaHUSI TUMOTE3bl TI0
TIpOBepKe MPaBUIbHOCTH BbICKA3bIBaEMbIX CY)KJeHUMH;

npuobpeTeHre OMbITa [0 IJIAHUPOBAHWIO, OpraHW3alldd W TIPOBeJ|eHUI0
yueHWYeCKMX SKCIIepUMEeHTOB, yMeHHe Hab/oJaTh 3a XO/A0M TIpoliecca,
CaMOCTOSITe/ILHO MPOTHO3UPOBATh €ro pe3y/bTar, (HOpMYJIUPOBaTh 0000ILeHUs U
BBIBO/IbI 110 pe3y/ibTaTaM MPOBE/IEHHOIO OfbITa, UCC/Ae[0BaHUS], COCTAB/ISITh OTUYET
0 TIpOo/ie/TaHHOM paboTe.



Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(HayuHO-TIOMyJ/IsIpHasi  UTepaTypa XWMWUUYECKOrO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OL[€HHWBAaTh MPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;

yMeHHe TIPUMEHSITh pa3/IMuHble MeTO/Ibl M 3allpoChl TIPU TIOWCKe U oTbOope
WHGOpPMAI[Md ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX /i BBITIOJTHEHUS
yueOHBIX U MMO3HaBaTebHBIX 3a/layu OMpe/e/IEHHOTO THUTIa, IPUOOpeTeHre OIbiTa B
00/acTd  MCMOMb30BaHUSI  MUH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIajleHre KYJIbTYpOl aKTUBHOT'O MCII0/Ib30BaHMS Pa3/IMUHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMA/IBHYIO (hOpPMY TpezcTaB/ieHus nHMOOPMaILA U
W/UTIOCTPUPOBATh pelllaeMble 3aJjaud  HeCJ0KHbIMKA CXeMaMH, [uharpammamu,
apyrumu dopMamu rpadyKi U X KOMOWHAIUSIMU;

yMeHHe MCI0/Ib30BaTh M aHA/JM3UPOBAaTb B Mpoljecce yueOHOM W
WCC/Ie/IoBaTe/IbCKON JiesiTe/TlbHOCTA MH(OPMaIMI0 O BAMSHUW TIPOMBIIIIEHHOCTH,
Ce/IbCKOr0 XO035IMCTBA W TPAHCIIOPTA Ha COCTOSIHHWE OKpY»Karolller IpUpPOJHOU
cpe[ibl.

KoMMyHHMKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:

yMeHHUs 3ajJjaBaTb BOMpPOChl (B Xo4e Auanora U (Wau) AUCKYCCUM) MO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBaTh CBOU  TIPEJJIOXKEHMUs
OTHOCHTEBHO BBITTOTHEHUSI TIPe/I/IO’KeHHOM 3a/jauy;

yMeHUs  MpeJCTaBsATh  [OAyueHHble  pe3y/bTaThl  TO3HaBaTeIbHOU
JesiTeTbHOCTU B YCTHBIX W TMHUCbMEHHBIX TeKCTax; /[ieflaTh IIpe3eHTalluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMHUYECKOr0 3KCriepuMeHTa (/1abopaTOpPHOTO OITBITA,
nabopaTopHOM pabOThI TT0 MCC/IeJOBaHHIO CBOMCTB BEIeCTB, YueOHOro MPOeKTa);

yMeHusI yueOHOTO COTpy/JHUUeCTBa CO CBePCTHUKAMU B COBMECTHOMU
MO3HABaTe/NbHOM UM MCC/Ie[OBaTeNbCKOM  /IeSITe/IbHOCTA  TIPU  pellieHuH
BO3HUKAIOIMX MpobseM Ha OCHOBe yuéTa OOIMX WHTEPeCOB M COTJIaCOBAHMUS
no3uiuid (obcyxmeHnsi, 0OMeH MHEHHUSMU, «MO3TOBbIE IITYPMbI», KOOPAWHALIVS
COBMECTHBIX JIEUCTBUM, OIpeJe/ieHde KpUTEepUeB 1O OLieHKe KauecTBa
BBITIOJTHEHHOH paboThI U ApyTHe).

Pery/isaTHBHBbIe YHHUBEpPCa/IbHbIE yYeOHbIe AeiiCTBHA:

yMeHUe CaMOCTOSATe/IbHO OmMpejensTh LeaU [esATebHOCTH, /IaHWPOBAaTh,
OCYIIIeCTB/ISAITh, KOHTPOJIMPOBaTh U TIPU HEOOXOZMMOCTU KOPPEKTHPOBAThb CBOIO
JesiTe/IbHOCTD, BbIOWpaTh Hanbosiee 3pGeKTUBHBIE CTIOCOOBI pellieHUs YUeOHbIX U
M03HABaTe/IbHbIX 3a/lau, CaMOCTOSTE/NIbHO COCTaB/SATh W/IA KOPPEKTHPOBATh
TpeJi/IOKEHHbIM aJITOPUTM  [IEMCTBUM TMPU  BBITIOJIHEHWW 3aJaHUM C  YYETOM
TOJIyYeHUs] HOBBIX 3HaHUN 00 M3yyaeMbIX OObEeKTaX — BeIllecTBaX M PeakI[usix,



OLIeHMBATb COOTBETCTBHE IIOJIYyUEHHOI'O pe3y/ibTaTd 3as1BJIEHHOM ne/ian, ymeHue
HCII0/Ib30BATh W dHA/IM3WMPOBATh KOHTEKCTEI, ITpe/jiaraéMble B YC/JIOBUH BaﬂaHHﬁ.

IMPEIMETHBIE PE3YJ/IBTATBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboudeil TporpamMmmoi,
BBIZIEJISIOT: OCBOEHHbIe O0yYarol[UMHCA HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI
OeucTBUM, crieludyyeckue i TIpeMeTHOM 00sacT  «XUMUS», BH/IBI
JesiTeTbHOCTU IO  TOJYyYeHHI0 HOBOTO 3HaHWs, €ro UWHTeprpeTaluH,
nipeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHbBIX Y HOBBIX CUTYyaLUsIX.

K koHnIly o0yueHus B 8 Kacce mpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM yPOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUaIOIUXCsl YMEHHI:

* PacCKpbIBaTb CMBICJ OCHOBHBIX XWUMHWUYECKHX TOHSATUMU: aTOM, MOJIEKY/a,
XUMUYECKUM 3J/IEMEHT, TMPOCTOe BeIecTBO, C/I0XKHOe BeleCTBO, CMeCh
(oHOpO/IHast U HEOJHOPO/AHAs1), Ba/IEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJWYeCTBO BelleCTBa, MOJ/b, MOJIIpHas Macca,
MaccoBasi I0/Isi XUMAYEeCKOT0 3/ieMeHTa B COeIMHeHWH, MOJISIPHbIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEbHOCTb, CTEeIeHb
OKHCJIeHUS, XWMHUYecKasl peaklys, KaacCU(UKalUsi peakluii: peakluu
COeIUHEHUs], peaKlUU pa3/iOKeHUsl, peaklUu 3aMelleHus], peaKluu
oOMeHa, 9K30- U H/I0TepMUYECKHe peaki[iH, TerIoBoi 3((ekT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aTOMa, aTOMHasi OpOWTa/ib, paguycC
aToMa, XMMUYecKasi CBsi3b, TIO/ISIPHAasi M HeToJIsIpHasi KOBaJ/IeHTHasi CBSi3b,
VIOHHasl CBfI3b, MOH, KaTUOH, aHWOH, pPacTBOpP, MAacCOBasi [JOJisi BellleCTBa
(TpoLieHTHasi KOHIL[eHTpaL1s1) B pacTBOpe;

e WUIIOCTPYMPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMWYECKHUX TIOHSATHUM U
TIPUMEHSITh 3T TIOHSITHS PY ONMCAHUM Bell[eCTB U UX TMpeBpallleHUl;

e WCIO/b30BaTh XHWMHWYECKYI0 CHMBOJIUKY [Jis1 COCTaBiaeHUs1 (HopmyJi
BeIleCTB U YPaBHEHUH XMMUYECKUX peaKLui;

e OIpejie/isiTh BaJleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeIMHEHUSIX,
CTerieHb ~ OKWC/eHWSI  37eMeHTOB B OWHApHBIX  COeMHEHMSX,
TIPUHA/I/IEXKHOCTh BELLEeCTB K OMNpeie/IEHHOMY K/IacCy COeJIUHEHUH T10
dbopmynaMm, BHJ XUMHUYECKOW CBsi3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKrUX COeJUHeHUsIX;

e packpeiBaTb cMbica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIeMOHCTPHUPOBaTh TMOHUMAaHUe TePUOANYECKOM 3aBUCMMOCTH CBOWMCTB
XUMHUYECKHUX 3JIeMEHTOB OT WX ToyiokeHUsi B [leproanueckoil cUCTeMe,
3aKOHOB COXpaHEHUsI MacChl BeLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs], 3aKoHa ABOrajjpo;



e ONUCHIBATb W XapakKTepu3oBaTb TabmuuHyto ¢Gopmy Ileproanueckoit
CUCTEMbI XMMHYECKUX 3JIEMEHTOB: pa3/duyaTb TIOHSTUSI «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH 0O0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckass cucTeMa XUMHUeCKux 3yiemeHtoB [, U.
MeHzenieeBa» C UMCJIOBBIMU — XapaKTePUCTHMKaMU CTPOEHHUSI aTOMOB
XUMUYECKHX 3/IeMeHTOB (COCTaB | 3apsi/i sipa, obiijee Uncio 371eKTPOHOB
Y pacrpe/iesieHre UX T0 3/IeKTPOHHBIM CJIOSIM);

e KaaccuULMPOBaTh XUMUUECKHEe 3/1eMeHThbl, HeOpraHuueckue BellecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYIOIIMX B peakLUd
BeLL[eCTB, T10 TeIVIOBOMY 3(PPeKTy);

e XapakTepr30BaThb (OMHMCHIBATh) OOI[Me XWMHUYECKHe CBOMCTBA BeIIECTB
pa3/IMYHbIX K/IaCCOB, MOATBEPXK/1asi OMUCaHue TIPUMepaMu MOJIEKYISIPHbIX
yPaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKHX peaKlni;

e TIPOrHO3MPOBATh CBONCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XUMHWYECKUX TMpeBpalljeHuli B
pa3/IMYHbIX YCIOBUSIX;

e BBIUMC/SATE OTHOCHUTEIBHYK) MOJIEKY/ISIDHYKO U MOJISIDHYIO — MacChl
BeIIeCTB, MAaCCOBYIO [IOJIF0 XUMHUUECKOro »3jieMeHTa 10 ¢opmyie
Coe/IMHEHNsI, MaCCOBYIO /IO/TI0 BellleCTBa B PaCTBOPE, MPOBOAUThL PaCUéThl
10 YpaBHEHHIO XUMUUECKOW peakl[uy;

e TMPUMEHSITb OCHOBHbIE OTEepaljiy MBIC/IUTETbHOM AesTeJIbHOCTA — aHau3
W CUHTe3, CcpaBHeHHe, 0000illeHMe, CHCTeMaTH3alluio, KiacCcHudUKaluio,
BbIsIB/IeHHEe TIPUUMHHO-C/Ie[ICTBEHHBIX CBsi3eli — [IJi1 WU3yueHHsi CBOWCTB
Bell[eCTB U XMMUUECKUX peaklUil, eCcTeCTBeHHO-Hay4YHble MeTO/bl
Mo3HaHUs — HabsroJeHue, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peasibHBIA U MBIC/IEHHBIN );

e (JIe[JOBaTh MpaBWiIaM  TI0/Ib30BaHUSI ~ XMMUUECKOW  TOCYyZold U
nabopaTopHBIM 000pyJOBaHWEM, a TakKe IIpaBWaM oOpalleHus C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA T10 BBINIOJTHEHUIO
nabopaTOpPHBIX XUMHUUYECKHUX OIbITOB TI0 TIOMYYeHHUI0 U COOMpaHUIo
ra3oo0pa3HbIX BelecTB (BOZOpPOJa U KUC/I0pOa), TPUTOTOB/IEHHIO
pacTBOPOB C OmNpeie/IEHHOM MaCCOBOM [0Jie pacTBOPEHHOTO BeIleCTBa,
MJ1aHUpOBaTb U MPOBOAUTH  XUMHUECKHE  SKCIIEPUMEHTBhI 10
pacro3HaBaHHIO PAaCTBOPOB Iile/ioueil ¥ KMCJIOT C TIOMOII[bI0 MHAMKATOPOB
(makmyc, deHondTaNIEVH, METUIOPAHXK U JPYTHE).

K koHily oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/abTaThbl Ha 6a30BOM ypOBHE

JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUIA:



pPacKpbIBaTb CMbBICJI OCHOBHBIX XUMWYECKUX TMOHATUM: XUMUYECKUMN
3JIeMEeHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IPOCTOe BeIeCTBOo,
CJIOXKHOE BEILleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATEBHOCTb, CTeleHb
OKHCJIeHUs, XMMUYeCcKasl peaklusi, XMMUYecKasl CBsi3b, TEIUVIOBOM 3(QeKT
peakiuv, MO/b, MOJIAPDHBIA  00BEM, PpacTBOp,  EKTPOJIUTHI,
HEe3JIEKTPO/IUTBI, 3JIeKTPOJIUTHYECKas [UCCOLMALUs, peakLud WOHHOTO
oOMeHa, KaTajqu3aTop, XWUMHUYeCKOoe paBHOBecue, oOpaTuMble U
HeoOpaTUMble peakld, OKHUC/IUTeTbHO-BOCCTAaHOBUTE/IbHBIE —peakiuy,
OKHWCJIUTEe/Ib,  BOCCTAHOBUTE/b, OKHC/IEHWE W  BOCCTaHOBJIEHME,
aJJIOTPONus, aM(pOTePHOCTb, XUMUYeCKasi CBsi3b (KOBaJIeHTHasi, MOHHaf,
MeTa/ulhuecKasi), KpUCTa//IMuyecKasi pelIéTKa, KOppO3usi MeTasl/IoB,
CIUIaBbl, CKOPOCTb XUMHWYECKOM peaklUH, TpefiesibHO [IOIMyCTUMast
KoHLleHTpaLud [1/1K BeljecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUECKMX TIOHATUU U
TIPUMEHSITh 3TH TIOHSITHS PY ONMCAHUM Bell[eCTB U UX TMpeBpallleHUl;
VICTIO/Ib30BaTh XUMHUYECKYI0 CHUMBOJIUKY [JII COCTaB/ieHHs (hOpMYyI
BeIleCTB U YPaBHEHUH XMMUYECKUX peaKLui;

orpeJiesiATh BaJIEHTHOCTb U CTeNeHb OKUC/IEHUSI XUMUUECKUX 3JIEMEHTOB B
COeJMHEHHAX pa3/IMYHOrO0 COCTaBa, MPUHAJJIEKHOCTb BEIIeCTB K
orpefe/léHHOMY K/acCy COeJVWHeHWH Mo (opMyram, BUJ XHMUUYECKOU
CBA3U (KOBa/JleHTHasi, HWOHHAs, MeTa/uIMueckas) B HeOpraHWueCcKux
COelMHEHUsX, 3apsi/i MOHA N0 XMMUYeCKou (opmyisie, XapakTep Cpefibl B
BOJHBIX PAaCTBOpax HEOPraHWYeCKUX COeMHEHWH, TUIT KpPUCTa/UTMUueCKOu
PeLIéTKN KOHKPETHOTO BEILleCTBa;

packpbiBaTh CMmbICa Ilepuopuueckoro 3akoHa [I. V. MenjeneeBa u
JIeMOHCTPHPOBAaTh €ero IIOHMMaHWe: OIKMChbIBaTh M XapaKTepr30BaThb
TabmmuHyto ¢opmy Ilepuoguyeckoil CUCTEMbl XMMHUYECKUX 3/1eMEHTOB:
pa3nuuaTh TIOHATHS «TJlaBHas TMoArpymma (A-rpymma)» U «IobouHast
noarpynmna (b-rpynma)», manbie ¥ 6Gosbliiie TepUOAbI, COOTHOCUTH
o003HaueHus1, KOTOpble WMEIOTCS B TIePUOJUYECKOW Tabsuie, C
YUCJIOBBIMM ~ XapaKTepUCTMKAMM  CTPOEHUs]  aTOMOB  XMMHUYECKHUX
5/IeMeHTOB (CcocTaB M 3apsf, sjpa, o0Ilee YWCIO 37eKTPOHOB WU
pacripefiejieHe UWX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOUCTB 3/IEMEHTOB U WX COEJVUHEHUU B
ripefiesiax MaJibIX MepUO/IOB Y TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4yeckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYIOIIMX B peakLUd



Bell[eCTB, MO TeroBoMy 3(Q¢deKTy, M0 M3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHe
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BeIIeCTB, TIOATBEP)KJasi OIHCaHUe
TpUMepaMu  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOLIUX
XMMUYECKUX PeaKLui;

COCTaB/ISITh YPaBHEHUsI 3/EKTPOJIMTUUYECKOW AUCCOLMALIMU  KUCJIOT,
1esioueli U CcoJield, MoJiHble U COKpalléHHble YpaBHEHUs peakl[iii MIOHHOTO
oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
PaCKpbIBaTh CYIIHOCTb OKUCJIUTE/bHO-BOCCTAHOBUTE/BHBIX —peakLyi
TOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOTHO3MPOBAaTh CBOMCTBA BeIIECTB B 3aBUCUMOCTH OT MX CTPOEHWS,
BO3MOJKHOCTM TIDOTEKaHUs XWMHUUYECKUX T[peBpallleHuil B pa3/IUuYHbIX
yCJIOBUSIX;

BbIUMC/ISITh  OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0 W MOJISIDHYIO  MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmyiie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHUIO XUMUUeCKOW peakLuu;

cob/ofaTh  TIpaBWa  T0/Ib30BaHUS ~ XUMWUYECKOW  TOCyJod |
nabopaTopHBIM 000py/I0BaHMEM, a TakkKe IIpaBU/a OOpaleHusi C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA T10 BBIMIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJIyUeHHI0 W COOMpaHHio
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIIOTO ra3a);

MPOBOJIUTh  peaklyW, T[OATBep)KJarllie  KauyeCTBEHHbIM  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, docdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTHOHbl aMMOHMSI U MOHBI M3yYeHHbIX METa/IOB, MPUCYTCTBYHOIIUE B
BO/IHBIX PaCTBOpax HeOPraHUUeCKUX Bell[eCTB;

TIPUMEHSITh OCHOBHBIE OTepalyd MbICJUTE/bHON JesiTe/lbHOCTU — aHaJIu3
W CUHTe3, CcpaBHeHMWe, 0000ileHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUUMHHO-C/IE/ICTBEHHBIX CBsi3eld — [/ U3yueHUsi CBOWMCTB BelleCTB U
XUMUYECKHUX peakldid, eCTeCTBeHHO-HayuHble MeTOZbl TI03HaHUSI —
Hab/to/leHre, U3MepeHre, MoOJeMpOBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KonunyecTrBo yacos
No HaumeHoBaHMe pa3jesioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbIe IIpakTHUyeckue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHEe TOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoTeka LIOK

' MpaKTUUeCKOM JesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMrueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Paspgen 2. BaxkHelue npejcTaBUTe/ M HEOPraHMUeCKUX BellecTB
21 Bosgyx. Kucnopog. ITonstue 6 bubnuoreka LIOK

' 006 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsite o kuciorax 3 1 bubmoreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837¢
53 Bopga. PactBopel. [ToHsiTHe 06 c 1 1 bubmuoreka IIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE K/1aCChbI 1 1 1 bubmoteka LIOK

' HeopraHuyeCcKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MenjieneeBa. CTpoeHue aToMoB.
Xumnueckas cBfi3b. OKHC/IMTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiu




[epuoguuecKuii 3aKOH U

31 [Teprogrueckasi cuctema 7 bubmmoreka IIOK
' XAMUUEeCKHX 3jiemeHToB . . https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XHnMHuuyeckast CBSI3b.
3.2 OKUC/IUTe/NBEHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKiu1
bubmuoreka IIOK
n 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bu6morexa HOK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTBo 1 XMMHU4YeCKUe peakinjuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 32aKOHOMEPHOCTH XUMUUECKUX 4 Bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLMaLs. 3 1 1 bubmoreka IIOK
’ XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no paspeny 17
Pazpgen 2. HemeTa/ulibl M UX COeiUHEHMS
51 OO0111ast XapaKTeprUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmmotexa IOK
' PyTHL. ©€p https://m.edsoo.ru/7f41a636
CoeJUHeHUsI
OO0111ast XxapaKTeprUCTUKa XMMUYeCKUX
2.3 snemeHToB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmorexa IOK
) PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
CoeJJMHeHUsI
OO0r11ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yriepog u 8 1 2 Bubmiorexa OK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT




WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U HX COeJUHEHUS

N Bbubmoteka LIOK
3.1 Obue cBoiCTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 BaykHelie MeTalibl U UX COeIMHEHUS 16 https://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)karouias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU Ye/IOBEKa 3 Bubnmorexa [JOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHbIE
Hara
No uucdpoBbie
Tema ypoka KonTposbHble | IIpakTHyeckue | H3yUe€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI padoThI A
pecypchbl

1 [Ipegmet xvimuu. Poib XMMUU B JKU3HU 1 Bbubmmoreka IIOK
yesioBeka. Tesia ¥ BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HAHKS B XUMHU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBuna

3 paboThI B 1ab0OpPaTOpyu M MIPUEMBI 1 1 Bbubmmoreka IIOK
obOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.rw/ff0d23dc
obopyioBaHHEM»

4 YucTeie BemjecTBa U cMecu. CiocoObl 1 Bubmumoreka LIOK
pasjeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMmeceii (Ha ripumepe 1 1 Bubmorexa OK

2 . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY TIOBAPEHHOMW COJIN)»
bubmoreka LJOK
6 ATo osne 1
TOMBLH MOJIERYIRT https://m.edsoo.ru/ff0d2a6c

7 XHUMUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubnuoreka LIOK
(cMMBOJIBI) XUMUUECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BelllecTBa 1 bubmmorexa OK

P . https://m.edsoo.ru/ff0d2a6c
Bbubmoreka LIOK
9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 nommorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckas popmyJia. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUUECKUX 3/IEMEHTOB
1 OTtHOCUTe/IbHas aTOMHas Macca. bubmoreka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro Bbubmmoreka IIOK
3JIeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Beltjectsa. Moiib. Bubmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYECKUe sIBIeHUS. bubnuoreka LIOK
XuMHUUYecKasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yci10BUs NIpOTeKaHUA bubmmoreka IIOK
XUMHYECKUX peakiyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacCChl BelleCTB. bubmoreka IIOK
XrMHUUeCKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88
Boiuncienust KonmuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XxuMruecKux peakLyn
ukary pearti Bbubmmoreka LIOK
18 (coenvHeHus, pa3oXKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMelreHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/Ioneauct. ObobIeHue u bubmmorexa OK
H AMCT. Hj https://m.edsoo.ru/ff0d40c4
cuCTeMaTH3aLus 3HaHUU
20 KontponbHas pabora Nel 1o Teme bubnmoreka IIOK
«BelecTBa ¥ XMUMHUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

BO37yXa. Kuciopog — 37eMeHT U

https://m.edsoo.ru/ff0d448e




nipoctoe BelijecTBO. O30H

du3nuecKre U XUMHUYeCKHe CBOMCTBA

bubmmoreka IIOK

22
KHCII0POJA (PEaKLAH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Crioco6bI TosTyueHust KUCI0po/ia B
23 nabopaTopuy U MPOMBIITUIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopoza
TenioBoit 3¢ ek XxuMHUUeCcKon
24 peakiuy, IIoOHATHE O Bubmumoreka LIOK
TEePMOXUMUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHZ0TEPMUYECKUX PeaKLHsIX
ToruBo (Hed Tk, yroib U MeTaH).
25 3ar H3He}EHed;o3 yxa Croco0bI ero Bubmiorexa IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/JOTBpalleHust
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TonmyueHue u cobrpaHue KUcCI0poa bubmmorexa OK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3yyeHue ero CBOMCTB»
97 Bopopoa — snemeHT v ripocToe bubmoreka IIOK
BelecTBO. HaxosxzaeHue B Tipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoreka LIOK
Bogopoza. [IpumeHeHnue Bomopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHdaTHE 0 KHCJ/IOTaX U COMSIX bubmiorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1osTyueHHst BOZIOpo/ia B bubmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabora Ne 4 110 Teme
BubmoTeka [IOK
31 «[TonmyueHue u cobrpaHue BoJOPO/a,

V3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MonsipHbiii 00bEM Ta30B. 3aKOH

bubmmoreka IIOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
BbIuncienus: 00b6Ma, KOIMUeCcTBa
33 BellleCTBa rasa 1o ero u3BeCTHOM Bubmotexa OK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIeCTBA UK 00bEMY
Beruriciienust 06 5EMOB ra3oB 10
34 aBHEHUIO peakl[Mi Ha OCHOBe 3aKOHa bubmorexa OK
yp . peart . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra3oB
35 ®du3uyecKre U XMMHUYeCKre CBOKMCTBA Bubmumoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [ToHsiTre 06 bubnuoreka LIOK
WHUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputess. HacblljeHHbIe
37 v HAEHaCbIPEHHbI]Z aCTBOPBI MU;CCOBEIH Bubmiorexa [JOK
0 P PPl https://m.edsoo.ru/ff0d5b40
[l0J1s1 BellleCTBa B pacTBope
[Mpaktryeckast pabora Ne 5 o Teme
38 «[IpurorossieHre pacTBOpPOB C bubmoreka LIOK
orpeeIEHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»
39 KonrposnbHast pabota Ne2 1o Teme bubmoreka LIOK
«Kucnopoa. Bogopog. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KaccuduKarus, Bbubmmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmaorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KaccurKaLys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca




HonyquHe 1 XMMHMUYeCcKHe CBONCTBa

bubmmoreka IIOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, kKnaccudukaiys, bubmoreka IIOK
HOMeHKJ/1aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHvie u XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUC/IOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/AIaTypa,
(cpepime) P bubmoTeka [IOK
46 CIIOCOOBI IOy YeHHUs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckasi pabota Ne 6. Pertierne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHUYECKHX https://m.edsoo.ru/00ad9b7c
CcoeIUHEeHU»
48 I'eneTnyeckas CBA3b MEX/Y K/1acCcaMu bubmoteka LIOK
HeopraHuYeCcKux coeMHeHU https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHMe U CUCTeMaTH3alusl 3HaHUM
HISHHE 1 CHCTEMATHIARIA SHAHIR https://m.edsoo.ru/00ad9cb2
KonTponbHast paboTa Ne3 110 Teme
50 "OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX Bubmiorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CoeJMHEeHUU
[TepBble MOMBITKYU KacCUUKALIUU
51 XUMHUUYEeCKUX 37ieMeHTOB. [loHATHe O Bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3JIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Teprogrueckasi cicTeMa XUMUUECKHUX Bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzieneeBa
bubmoreka IIOK
53 [Tepuoapl, rpynmnsl, OArPYIIIbI 1

https://m.edsoo.ru/00ada52c




CTPOEHI/IE aroMoB. CocTaB aTOMHBIX

bubmmoreka IIOK

54
sanep. Y30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/109€eK
55 aToMOB 3/ieMeHTOB [leproanueckoi Bubmotexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOTr0
56 3J/IeMeHTa 110 ero MOJIOKEHHUIO B bubmmoreka [IOK
[Teproguueckori cucreme 1. U. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [leprogrueckoro 3akoHa J/ist
57 pasBUTUA HAYKU U NpakTUKU. [1. W. Bubmioreka IIOK
MeHnpeneeB — yuéHbll, nlejaror v https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 OJIEKTPOOTPHLIATEIbHOCTh aTOMOB bubmoteka LIOK
XUMHUUECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
Bubmmoreka LIOK
59 MouHag xumunueckas CBsi3b nomorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisgpHas XuMuueckas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas Herno/sipHass XUMU4YecKas Bbubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab9
bubmorteka LJOK
62 CrereHb OKucie
TEHEHE ORUCIERHA https://m.edsoo.ru/00adae28
63 OKuUCIUTe/IbHO-BOCCTAHOBUTE/IbHbIE bubmoteka LIOK
peakLuu https://m.edsoo.ru/00adb076
64 Oxuc/MTe 1 BOCCTaHOBUTEN Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast paboTa Ne4 110 Teme bubmoreka LJOK




«CTPOEHI/IE aromMa. XvMHU4YeCKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 Pe3epeHbIii ypok. O600II€HHE U 1 bubmoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O600IIeHHE U 1 Bbubmmoreka LIOK
cucTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHbiit ypok. Obo061eHe 1 1 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O0 68
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9 KV/IACC

Ko/muecTBo yacos I JJIeKTPOHHBIE
ara

No uudpoBbie

Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE

paboTbI paboThI A
pecypchbl

[Teproaruecknii 3aKOH.

1 [Mepuoanueckas cuctema 1 Bbubmmoreka LIOK
XUMUYeCKUX 371eMeHToB /[]. U. https://m.edsoo.ru/00adb59e
MeHeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUHU

N bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
B https://m.edsoo.ru/00adb6b6
TepPBbIX TPEX MEepUOZIOB

3 Knaccudukarysi 1 HoMeHK/aTypa 1 bubmoreka LJOK
HeopraHuuyeCckux BellecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUeCKOW CBSI3U U TUIIBI 1 BbubmoTeka LIOK
KPUCTA/VIMYECKUX PerlféToK https://m.edsoo.ru/00adbac6
KontpospHast pabota Nel o Teme

5 «[ToBTOpeHue u yriybaeHre 3HaHUNA 1 1
OCHOBHBIX pasziesioB Kypca 8 Kiacca»

6 Krnaccudukaryss XuMuueckux 1 bubmmoreka [IOK
peaki1ii 0 pa3/InyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITME O CKOPOCTH XUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [TIoHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLnsax

8 IToHsiTHE O XUMHUUECKOM PaBHOBECUM. 1 bubmoTeka [IOK
@DaKTOophbl, BJIMAIOLME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKOM PeakLMy Y T0JI0KEeHUe




XUMHNYECKOI'o0 paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHBIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopusi 3/1eKTPOIMTUUECKON
10 nccoranuy. CUIbHbIE U cy1adble Bubmiorexa IOK
A Hanu. https://m.edsoo.ru/00adcd68
3/1eKTPOJTUTBI
11 HMoHHbIe ypaBHeHUd peakLui Eubmiotexa LIOK
yP peaK https://m.edsoo.ru/00add448
XUMHUecKre CBOUCTBA KHUC/IOT U
12 OCHOBAHWI1 B CBeTe IpeaCcTaB/IeHUN Bubmiorexa IOK
pv,E[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU AUCCOLUAI[UH
XUMH4UecKue CBOMCTBA COJiel B CBeTe
13 peCcTaBjaeHuii 00 Bubmiorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasATHE O TUAPOIU3E Coel Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eH1e ¥ CHCTeMaTH3aLUsT bubnuoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PelieHue 3KCriepuMeHTaIbHbIX Bubnorexa LIOK
p https://m.edsoo.ru/00addbfa
3aau»
KonTponbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTUUECKAas JUCCOoLUaIIUA Bubmiorexa LIOK
p A LA, https://m.edsoo.ru/00addec0
XUMHUYECKHe peakLiuM B paCTBOpax»
OO0111as1 XapaKTepPUCTHKA FaJIoreHOB.
18 XUMHUUYeCKHUe CBOMCTBA Ha IpuMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe?
XJj10pa
19 Xnoposogopog. CossiHast KUC/IOTa, bubmoreka IIOK




XUMHYeCKHe CBOfICTBa, nojyueHue,
IMpUMEHeHne

https://m.edsoo.ru/00ade104

[MpakTryeckast pabora Ne 2 o Teme

bubmmoreka IIOK

20 «ITomyueHue cOMSTHOM KUC/IOTRI,
y . . https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOWCTB»
BblunciieHust o ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OfUH U3 bubmorexa OK
PeARHHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmioreka IIOK
VIA-rpynrisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MogU(bYKALIN CEPHI.
73 Haxo»k/jeHre cepbl U eé coeIMHeHUM bubnuoreka LIOK
B IIpUpo/ie. XMMHYeCKUe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoJi, CTpOeHue, bubnuoreka IIOK
(busnyeckre ¥ XMMUYeCcKre CBONCTBa https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUC/IOTAa,
25 (buznyeckre ¥ XUMUYeCKre CBOMCTBA Bubmiorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUeCcKHe peaklvy, jiexxallye B
OCHOBe TPOMBIIIJIEHHOTO Criocoba
%6 T0JIyYeHHsl CEPHOM KUC/IOTBI. bubmioreka LIOK
XHUMHUUeCKoe 3arpsi3sHeHne https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpefibl CoeIMHEeHUSIMU
cepbl
27 BoiuriciieHre MacCcoBOM /1011 BbIX0/ia bubnmroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0r1ast xapaKTepuCTHKA 37IEMEHTOB bubmoreka LIOK




VA-rpymrbl. A30T, paclipoCTpaHeHUe
B MpUpoJie, pu3nueckre u
XUMHUUEeCKHe CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHUaK, ero ¢usnueckre u

bubmmoreka IIOK

29 XUMHUUeCKUe CBOMCTBA, ToJTydeHre 1
y https://m.edsoo.ru/00adf004
rpUMeHeHHe
[NpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmorexa OK
~ y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KAC/IOTa, eé (usnueckue Bubmoreka IJOK
XUMHYECKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoOJiel
aMMOHUS B KaueCTBe MUHepPaTbHbIX

32 oOpeHuil. XumMuueckoe Bubmiorexa IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsisHeHue OKpY’Karolleil cpefibl
COeJJMHeHUsIMU a30Ta
®docpop. Okeug pocgopa (V) u

33 (bocg)o pHaH Kan(i)Ta q)(blfm(quKHe u Bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHUUeCKUe CBOMCTBA, MoyyeHre
Wcrnonb3oBanue docdatos B

34 KauecTBe MUHepaJIbHBIX y00peHuH. bubnmoreka IIOK
3arpsi3HeHUe MPUPO/IHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrinepoa, pacipoCTPpaHEHUE B

35 rpu E 'g (I;maHIIJJeCKIIJ/Ie Y XUMUYEeCKHe Bubmorexa OK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux pusnueckue u bubmoreka IIOK

XUMUUYECKUe CBOMCTBA.

https://m.edsoo.ru/00adfebe




OKosiornyeckre mpoOieMsl,
CBsi3aHHbIe C OKcuIoM yriepoga (IV)

37 YronbHas KUCJ/IOTa U e€é COJIU Brbmorexa LIOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 o Teme

18 "[losiyyeHue yryieKMc/aoro rasa. bubmmoreka IIOK
KauecTBeHHasl peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOHaua/IbHbIE TIOHSATHUS 00
39 OpraHHuuecKuXx BelllecTBax Kak O Bubmaorexa [JOK
p . https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yraepo/a
40 Kpemuuii u ero coenuiHeHUsI Bubmaorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckasi pabora Ne 5. PeiieHne

41 9KCIIep¥MEeHTa/IbHBIX 3a/au I10 TeMe bubmoreka LIOK
«BaykHel1e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
CcoeIMHeHUS»

KontpospHast pabota Ne3 o Teme
42 «BayknHelne HemMeTaIbl U UX Bubmaorexa [JOK
https://m.edsoo.ru/00ae0el18
COeIMHeHUS»
OO0111ast XapaKTepUCTHKA XUMUYECKIX
3/IeMEeHTOB — MeTaJlJIOB.

43 Mertannvueckas CBsi3b U Bbubmmoreka IIOK
MeTa/I/InuecKas KpUcTayinuyeckas https://m.edsoo.ru/00ae103e
peméTrka. @usnueckure CBOKWCTBA
MeTa/l/IoB

44 XyMHUUeckre CBOMCTBA MeTaJlioB. bubmoreka IIOK

OIeKTPOXUMUUECKUM PSJ]

https://m.edsoo.ru/00ael156




HaHpFDKEHI/Iﬁ MeTaJ/1I/IOB

O61mue crioco6bl TTOTyueHust
MeTa/uioB. CrijiaBbl. BbIUKMC/IeHNs 110

45 ABHEHUAM XUMHUUECKUX PeakLui Eubmotexa LOK
yp PEaKLHH, https://m.edsoo.ru/00ael1156
eC/IM OIUH U3 peareHTOB COZepKUT
rpuMecu
46 ITousiTue o KOoppo3uu MeTaslJIoB Bubmiorexa HOK
PP https://m.edsoo.ru/00ael1278
bubnuoreka IIOK
47 e/I0YHbIe MeTaJl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U bubmmoreka IIOK
Kaausi https://m.edsoo.ru/00ae14b2
49 [TleslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coefUHeHUA KaabLUs BubmioTexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHUHU
59 JKécTKoCTh BOJIBI M CITOCOOBI eé Bbubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckas pabora Ne 6 o Teme
53 "JKEcTKOCTL BOALI U METOLI eé Bubmiorexa LIOK
. a a https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. Bubmuoreka IIOK
54 AnmroMHUHUN nbsmotexa 11
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe cBOICTBa OKCHU/IA U bubmoteka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoTeka LIOK




https://m.edsoo.1ru/00ae1d86

OKcuibl, TUIPOKCU/BI U COJU Kejie3a

bubmmoreka IIOK

>7 (IT) u >kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeHHe Y CUCTeMaTH3al[|s
3HaHUM
[MpakTrueckast pabota Ne 7. Perienue
59 3KCIIepUMeHTabHbBIX 3a/au [0 TeMe Bbubmmoreka LIOK
«BaxkHeumme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMUUECKUX peakLvii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU Bbubmmoreka LIOK
COZlep>XUT NpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCCOBOM 10/ BbIXO/a MPOAYKTa
peakLumn
61 O06o00611IeH1e ¥ CCTeMaTH3aLs
3HaHUMU
KonTponbHas pabota Ne4 110 Teme
62 «BaxkHei1111e MeTalIbl U UX
COeJUHEeHUS»
63 BerrjectBa 1 MaTepuasel B bubmuoreka IIOK
TIOBCEeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHWMHUUeCKoe 3arpsi3HeHre bubmoreka LIOK
OKpY’Karollleid cpefibl https://m.edsoo.ru/00ae4270
65 Ponb xvMuu B pelieHuu Bubmioreka IIOK
9KOJIOTUYeCKUX TPod/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. Obo61meHMe 1 bubmoteka LIOK

crcTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ae0d0a




67 Pe3sepBHbiii ypok. O606111eH1e U 1 bubmmoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60011IeHHEe U 1 bubmoreka IIOK
cHCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 8 knacc/ Pygsuruc I'.E., @enpaman @.I7., AKioHepHOe 00111eCTBO
«3natenbcTBO «lIpocBelleHve»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I'., AKIMOHEpHOe 00111eCTBO

«3patenbcTBO «lIpocBelleHve»

METOINYECKUWE MATEPUAJIBI V151 YUUTEJIA
Xumusi: ypoku B 8 Kiacce : iocobue s yunrtess /H.H.I'apa

Xumust: ypoku B 9 Kacce : iocobue asist yuurens /H.H.I'apa

IINPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETHU
MNHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya



