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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMHM Ha YpOBHe OCHOBHOro o0O0ijero o6pa3oBaHus
CcoCTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/jbTaTaM OCBOEHWS OCHOBHOM
oOpa3oBare/ibHOM IMPOrpaMMbl OCHOBHOTO 00I1iero oOpa3oBaHus, TIpe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IPOrpamMMbI
BOCTIMTAHUS U C YUYETOM KOHILEMLUU Tpero/jlaBaHusl yueOHOro npeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmeparium.

[TporpaMMa 10 XWMHWM [aéT TIpe/iCTaB/eHHe O Ie/isiX, o0Ilell cTpaTeruu
oOydyeHHMs,, BOCIMTAaHMS M Ppa3BUTHS OOYYarOI[UXCS CpPeJCTBAMH yueOHOIo
npegMeTa,  yCTaHaBlIWBaeT  00si3aTesibHOe — TIpeJMeTHOe  COjiep’KaHue,
TIpelyCMaTpUBaeT pacrpejie/ieHde ero I0 KjJaccaM W CTPYKTYPUPOBaHHE I10
pa3zfesaM MW TeMaM TpPOTPaMMbl 10 XWUMHH, OIpeZesisieT KOIUUeCTBeHHbIe U
KaueCTBeHHbIE XapaKTePUCTUKU cojieprKaHus, pPEeKOMeH/TyeMyt0
Moc/iefloBaTe/lbHOCTh  M3Y4YeHUs] XUMUU C  YUBTOM  MEXIpeAMeTHbIX U
BHYTPUITPEIMETHBIX  CBSI3€M, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
ocobeHHOCTe OOyuaroluXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanu3ani TpeOOBAaHMM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpamMMbl Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHus, a Takxke TpeOOBaHUMN K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe IeJiel U3ydeHus MpeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/bHOU [leATe/TbHOCTH O0ydYaromierocss 1Mo OCBOEHMIO
yueOHOT0 COZlep>KaHusl.

3HaHWe XWMHH CAYXXUT OCHOBOW i (OpPMUPOBAHUS MUPOBO33PeHUs
o0yuaroIerocsi, ero MpezCcTaB/JeHuH O MaTepUaJbHOM eJUHCTBE MHPa, BaXKHYIO
ponb WrparoT (GopMUpyeMble XUMHUeH Tpe/CTaBAeHUs] O B3aWMOIIPEBPAI[eHUSIX
SHepruv ¥ 00 SBOJIOL[MU BeleCTB B TIPUPOje, O TYTSIX pelleHus TI00ambHbIX
1po0/ieM yCTOWUMBOTO Pa3BUTHS UYe/IOBeUeCTBA — CHIPhEBOM, SHEPreTUUYecKOH,
TTUITIEBOM M 9KOJIOTHYeCKoi 0e301MacHOCTH, TTPO0JIeM 3/[paBOOXpaHEeHHS.

N3yueHue xvumuu:

criocobCcTByeT — peanu3al[id  BO3MOXKHOCTEM  /I/Ii  CaMOpa3BUTUS U
dbopMHpoOBaHus Ky/bTYPbl TMUHOCTH, €€ 0011el U PyHKLIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJaZi B (hOpMHUPOBAHWE MBIIUIEHHAS W TBOPUECKHUX CIIOCOOHOCTEH
0o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTeIbHOM y4yeOHOM /leATeNhbHOCTH,
9KCTIePUMEeHTAabHBIX W HWCCIe/loBaTe/IbCKUX yMeHUHM, HeoOXOJUMBIX KaK B
TIOBCe/THeBHOM »KM3HU, TaK U B PO eCcCUOHabHOM AesTe/TbHOCTH;

3HaKOMHUT CO CITeli(UKOW HAyYHOTO MbIIUIEHUs, 3aK/IaJbIBa€T OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha JMHCTBO TIPUPO/IbI M UeI0BeKa, SIBJISIETCSI OTBETCTBEHHBIM
3TarioM B (POPMUPOBAHNY eCTeCTBEeHHO-HayYHON rPaMOTHOCTU 00yJaroIniXxCs;



Crioco0CTByeT (OPMHUPOBAHHIO I[€HHOCTHOTO OTHOIIEHMS K eCTeCTBEHHO-
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 y4YeHHsI KaK OCHOBBI BCEr'0 eCTeCTBO3HAHUSI;

- [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

IlepBoHaYa/IbHbIEe XUMUYECKHE MOHATHS

IIpegmer xumun. Posib X¥MMUU B )KU3HU yesioBeKa. XMMHUSA B CUCTeMe HayK.
Tena w BemectBa. Pu3Myeckre CBOWCTBA BelIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [IoHsAITHEe O MeTOZAX MO3HaHWA B XUMUHW. YHUCTbIe BeljecTBa U CMeCH.
Crioco0OblI pa3ziesieHusi CMecei.

ATOMBI U MOJEKyJibl. XuUMHUYecKue 3jieMeHTbl. CHUMBOJIbI XUMUUEeCKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BeleCcTBa. ATOMHO-MOJIEKYJIIPHOEe yUYeHHe.

Xumuueckasi ¢opmyrna. BaneHTHOCTb aTOMOB XWMHUECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BelleCcTB. (OTHOCWTe/IbHasg aTOMHAas Macca.
OTHOcCUTeIbHAs MOJIeKYJIsIpHas Macca. MaccoBasi 10/11 XUMUUYeCKOrO 3jieMeHTa B
COeIMHEHWH.

KomuuectBo BerectBa. Mosib. MovisipHast Macca. B3aMOCBS3b KO/IMUeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eAWHMI] BelljecTBa. Pacuétel 1o dopMynam
XUMUUECKUX COeIMHEeHUHN.

du3nuecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUeCcKasi peakiusi U eé TIPU3HAaKHU.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XUMHUecKue ypaBHeHUs. Kiaccudbukaiiys
XUMHUECKUX peaklui (coeJUHeHMs, pa3/IoyKeHH s, 3aMelleHHs, 0OMeHa).

Xumuueckuti IKcnepumeHm:

3HAaKOMCTBO C XMMWUECKOM TIOCYZ0oH, TipaBWiaMu paboThl B jlabopaTopuu U
rpuémamu obpailijeHus1 ¢ 1abopaTopHbBIM 000pyIOBaHWEM, U3yUeHHe U OMNHCaHUe
GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHue
¢dusnueckux (TaBeHUe BOCKa, TasiHUMe Jb/la, pacTUpaHuWe caxapa B CTYIIKe,
KUIEHVWe W KOHZEeHCalWs BOAbI) U XMMUUECKUX (TOpeHHe CBeuM, MpOKaTuBaHUe
MeJHOM TIPOBOJIOKH, B3aMMO/IENCTBHE Mejla C KMC/IOTOM) siBJIeHHH, HabJtojeHre U
onucaHHe TMPU3HAKOB TPOTEKaHWsI XMMHUUECKUX peaklui (pa3/jio’keHWe caxapa,
B3aMMOJIENCTBUE CEPHON KHCJIOThI C XJIOPUJIOM Oapus, pa3/ioykeHHe THAPOKCHIA
Meau (II) mpu HarpeBaHWH, B3aWMO/ZIEMCTBHE Keje3a C pacTBopoM conu meau (11),
M3ydeHue CrocoOOB pasfiesieHHsi CMeceli: C MOMOILbI0 MarHuTa, (pUIbTpOBaHUe,
BbI[lIAapMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, MpoBeJieHe OUMCTKU MOBapeHHOU
comy, HabmofleHWe W OMKWCAHWe  Pe3y/ibTaTOB  TPOBEJIEHHs  OIIbITa,
WUTKOCTPUPYIOLL[ETO0 3aKOH COXPaHeHWsl MacChl, CO3[aHWe MOJenerd MOJIeKYJl
(1mapocTep>KHeBbIX ).

BakHel1I1e npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmeck rasos. CocraB Bo3gyxa. Kuciopog — 37eMeHT U TIpocToe
BelllecTBO. Haxok/eHrWe Kucaopoia B mpupofe, (u3nueckue U XHMUUECKUe
cBoiictBa (peakuyu ropeHusi). Oxkcugbl. I[lpumenenue kuciopoga. CriocoObI



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 BOJiopojia (ropeHue), B3auMozeicTBue Bozopoza C okcuzom meau (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 B3auMojlelcTBUs oKcuzaa Menu (II) ¢ pacTBOpoM cepHOM KUCJIOTHI,
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  okucieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE — peakLUU.
[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).

MescnpeomemHble cesa3u



Peanuzanys MexXnpeIMeTHBIX CBS3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCS 4epe3 UCIO/Ab30BaHMEe KakK OOIUX ecTeCTBeHHO-Hay4YHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAebHBIX Mpe/IMEeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OOb1iue ecTeCTBeHHO-HayuHbIe TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpHs,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUuoAuUHOCTb, Hab/roeHue,
5KCIePUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/Ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeMUMHbBI, eJIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teprognueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoiu
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XWUMHYECKOW CBS3U. THIBI KPUCTa/UTMYECKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIa KPUCTA//TAYECKOU PellIéTKU U
BU/Ia XUMUUECKOMN CBSI3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALIMXCA K PAa3/MYHbIM KjacCaM HeOpraHh4eCKux
CcoeIMHEHWH, TeHeThUYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiys XuMu4ecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakKLUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUI0 CTeleHell OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HAOTepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsTHE O CKOPOCTHM XUMHUYeCKOW peakiuu. [ToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [IoHsITHe O TOMOTeHHBIX U TeTepOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCUU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peaklud W TMOJI0KeHHe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ PeakI[MM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETLHOM peakLyu. Cocrags/ieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCIO0Jb30BaHUEM  MeToja
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOLMALIMM. DIEKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [AUCCOLMAllMM BelleCTB C pa3/MUYHbIMUA BUIaMU
xuMHUeckol cBsizu. CrerneHb Auccoraiiii. CUbHbIe U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHBbIe ypaBHeHUs1 peakiuil. CBOMWCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOIUTUYECKOU
aucconualuu. KauecTBeHHbIe peakiiuv Ha UOHKIL. [ToHsATHE O TUPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKUx
Bell[eCTB — MeTa/I/IoB M HeMeTa/yloB (rpaduTa U ajsMasa), C/IOXKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[JOBaHKE 3aBUCMMOCTH CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUS Ppa3/UUHbIX (DaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpoliecca AWCCOI[MAIlMK KHMCJIOT, Iiejioueidi U Comeu
(BO3MOXXHO  UCIIOb30BaHWe BH/EO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKKM ~ TIPOTeKaHHs  peaki[ii  HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BObl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeThbHO-BOCCTAHOBUTELHBIX  peakIuit
(ropeHue, peakllMd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha HOHbI, pelleHue
9KCIepUMeHTa/bHbIX 3aJay.

HemeTan/ibl U UX COeAHHEHUS

OOijasi  xapakTepucTvka TajoreHoB. OcCOOeHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (PU3nMUecKrde CBOMCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUUeCKHe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHelIve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpyrrbl. Oco6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (r3nUeCcKue CBOMCTBa
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KACIO0POAA
U cepbl. XuMuyeckrde CBoWcTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckrie U
XUMHUecKkre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XUMHUeCKde CBoWcTBa (oOmmme Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U crieliduyeckue). XuUMUUYeCKWe peakiu,
Jie)Kalliie B OCHOBe TIPOMBIILJIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysib(dar-uoH. Haxok/ieHrve cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHUe OKpY’Karolllel cpefibl COeJJMHEHUSIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/J0EMOB), CIIOCOOBI ero rpeioTBpaLLeHusl.

OO61jasi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoje,
dur3nueckue U XMMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckre U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakLiys Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUe
cBoiicTBa (0OIuMe Kak TIpeACTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHMe HUTPATOB W COJed aMMOHHSI B KaueCTBe MHUHepPaJbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [I0XKAW, 3arpsi3HeHWe BO3Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uiIoTponHble Mojudukaimu ¢ocdopa, pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucioTa, pusnueckre U XuMHAUYeCKre CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHu .

OOb1jasi xapakTepucThKa 37eMeHTOB [VA-rpyriiel. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YT/epofi,  aj/IOTPOITHbIE
Moau(UKaLUM, PpacrpocTpaHeHWe B TpUpojie, (u3Mueckue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. KpyroBopor yriepoja B nipupogie. OKCH/bl yriaepoja, Uux
du3nueckue ¥ XUMUYECKWe CBOMCTBa, /JE€MCTBHME Ha >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckKre mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IWMara, ITapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBaA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakiuss Ha KapOOHAT-HOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHUUeCKUX BelleCTBax KaK O COeMHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLEePUH, YKCYCHasi KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPO/JHbIA ra3, HedTh),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yrieBojax — U ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeopraHWYeCcKHX COeJJMHEeHHUH.

KpemHuii, ero ¢usnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJly4YeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupojie. OOiue TmipeAcTaBieHus 00
okcuge kpemHus (IV) u kpemHueBor KucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllle CTpPOUTe/IbHbIe MaTepuasibl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEIbHBIX MaTePUA/IOB B MOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 00pa3lioB HEOPraHUUYeCKUX BEIeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakluid Ha XJIOPU/-MOHbI U HaO/MIo/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJioTéHOB M WX CoeJuHEeHUN (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasion),
O3HakomyieHHe C oOpa3laMu XJIOpUZOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  WCIIO/b30BaHUE
BH/leoOMaTepuasioB), HabmoieHre Tipoljecca oOyrIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHMe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KHMCJIOTHI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha Cy/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coelAuHeHUU (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yA00peHui, MoayueHue,
cobupaHye, paclio3HaBaHWe U H3ydyeHWe CBOWCTB aMMHakKa, TpOBeZieHHe
KaueCTBEeHHbIX peakl[Mii Ha MOH aMMOHHUsS U ¢docdaT-uoH U u3ydyeHUe NMpU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTa/UIMUeCKUX PpeLIfTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCTBOPEHHBIX BEIIeCTB aAKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TIPOTMBOra3sa, MojaydyeHue, coOMpaHue, pacro3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOBe/leHre KaueCTBeHHBbIX peakidii Ha KapOoHaT U
CUIMKaT-UOHbl UM U3yueHUe TIPU3HAKOB WX TIPOTeKaHUsl, O3HaKOMJeHue C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHelII1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 3/IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyuoaudeckor cucteMe XUMHUUeCKUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTayinyeckast CB3b U
MeTa/uInueckasi  KpUCTa/uldueckass  peliéTka.  ODJIKTPOXUMHYECKUH  psif
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlJIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIIIJIEHHOCTH.

[IleslouHble MeTasl/Ibl: TI0/I0XKeHUe B [lepuoziueckoil cucTeMe XUMMUeCKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanus. [IpumeHeHue I1e/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/iIbHBIE MeTa//Ibl MarHUM W Ka/bLUK: TI0JIO)KEHHWe B
[Tepruoauueckor cucteMe xumuueckux snemMeHToB [I. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/IeHUe B Tipupoe. Prusnueckre U XUMUYeCKre CBOMCTBA MarHus
U Kajabuus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTKoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/i0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenpeneeBa, CTpoeHWe aTOMa, HaXOXJeHWe B rpupoze. dusnuyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHbIe CBOKWCTBA OKCHJA YU TUAPOKCHA
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon cucreMe XUMHUYeCKUX 371eMeHTOB /1.
N. MenzeneeBa, cTpoeHue artoma, HaxoxjeHue B Iipupoge. Dusuyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THIPOKCH/IBI U cou Kese3a (1) u »xenesa
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB M CIUVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3MKM  MeTa/uyIOB  (BO3MOXXKHO
WCII0/Ib30BaHWe BHleOMaTepUasioB), OCOOEHHOCTEeM B3auMMO/IeCTBUS OKCHA
Kbl W HaTpUs C BOJOW (BO3MOXXHO HCIIO/Ib30BaHHE BH/leOMaTepUasoB),
WCC/leJOBaHe CBOUCTB >KECTKOW BO/bl, MpOLiecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/b30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEeHHbIX peakl[Mid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[MHKA, >KeJje3a
(I1) u »xene3za (III), meau (II), HabFOZEHWE U OTMMCAaHUE TTPOLIECCOB OKpAIIUBAHUS
IJlaMeHU WOHaMU HaTpus, Kaiusd W Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellieHre SKCIIepUMMeHTa/IbHBIX 3a/iau Mo Teme «BakHeuime
MeTaJUlbl U UX COeJUHEeHUS».

XuMuUA U OKpPYy’Kawlias cpeja

BemectBa ¥ maTepuanel B IOBCeJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHUEeCKUX peaklvii B ObITy. [lepBast omolilb TIpu
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XYAMHUYeCKoe 3arpsisHeHHe OKpYyKarolleu cpenbl (TipefesibHast AOMYCTUMAst
KOHLIeHTpalusi BelllecTB, Aajiee — [1/1K). Poib X¥MUM B pellleHUM 3KOJI0TAUYeCKUX
nipobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 006pasijoB MaTeprasnoB (CTEK/O, CTUIaBbl METaJI/IOB, TMOJIMMePHbIe
MaTrepHraJibl).

Mesicnpeomemmble cesizu



Peanu3auisi MeXXripeAMeTHBIX CBsi3eid TIpU W3yueHHWHM XWUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCS 4epe3 UCIO/Ab30BaHMEe KakK OOIUX ecTeCTBeHHO-Hay4YHbIX
TIOHATHH, TaK W TIOHSATHUM, SBJSIONUXCS CUCTEMHBIMM [IJI1 OT/IeJIbHBIX TIPeZMEeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MO/ie/lb, SIBJieHWe, TapHUKOBBIM
3¢ (}eKT, TeXHOJIOTUs, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3IeKTPUUYECKWW 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/ITHUKY, — AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, O00BEM,
arperaTHoe COCTOSIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIjiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dotocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepabHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T0Jie3Hble HCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPCHI.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUS IIPOI'PAMMBI 11O
XNMHUUN HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATBHI

JINuHOCTHBIE pe3y/bTaTbl OCBOEHHSI TIPOrpaMMbl OCHOBHOTO 06iiero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHHsT XMMUU B €AWUHCTBE yueOHOU H
BOCITUTaTeIbHOU JIesiTe/IbHOCTHA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHACKUMU
COLIMOKYJIbTYPHBIMHA UM IYXOBHO-HPaBCTBEHHBbIMU LIEHHOCTSIMU, TIDUHSTHIMU B
oOIlecTBe TMpaBWaMU U HOPDMaMU TIOBeZileHUs] U CIIOCOOCTBYHOT TIpolLjeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAM3ALIN 00YYarOIUXCSl.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPA)KAIOT  TOTOBHOCTb  OOYyUaIOI[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OpHEHTalud |
pacilpeHyre OMnbITa JesiTeTbHOCTH Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpHMOTHYECKOr0 BOCITUTAHUA:

1[EHHOCTHOT'O OTHOILIeHUsI K 0TeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMYy Hac/e[yl0, TMOHMMAaHUS 3HAueHUs] XUMUYECKOW HayKu B >KW3HU
CcOBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBepHOW WH(opMaleil o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITUSIX MUPOBOM U OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00I1I[eCTBa;

2) rpa)KJaHCKOr0 BOCIIUTAHUSA:

Mpe/iCTaB/ieHdss O COLMAaJbHbIX HOpPMax M TIpaBUIaX MEXJIMYHOCTHBIX
OTHOIIIEHU! B KOJJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO



T0JIe3HOM,  yueOHOMCCe0BaTe/IbCKOM, TBOPUYECKOM W JAPYTUX  BHJAX
JesiTe/IbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TIpU
BBINIOJTHEHWM y4eOHBbIX, TI103HAaBATebHBIX 3a7lau, BBLIMOTHEHUA XHUMHUECKUX
9KCTIEPUMEHTOB, CO3/laHUH yueOHBIX TIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAaHHUIO
¥ B3aUMOIIOMOII[M B TIpoljecce 3TOW YyueOHOW [JesiTeIbHOCTH, TOTOBHOCTH
OlIeHHMBaThb CBOE TIOBeJeHWe U TIOCTYIIKM CBOWX TOBapuilel C TO3ULIUU
HPABCTBEHHBIX U MPaBOBLIX HOPM C YUETOM OCO3HAHUSI TTOC/Ie/ICTBUM TTOCTYTKOB,;

3) e HHOCTH HAayYHOr'0 MO3HAHMSA:

MHDPOBO33peHUYeCcKHe TIpe/ICTaB/ieHUs] O BelljeCTBe W XUMHUYeCKOW peaklvy,
COOTBETCTBYIOII[i@é COBPEMEHHOMY YPOBHIO Da3BUTHSI HayKd U COCTaBJISIOIIME
OCHOBY /IJI1 TIOHMMaHHsI CYII[HOCTH HayYHOW KapTHHBI MMpa, Tpe/iCTaB/ieHrs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHUSI TPHUPO/IbI, B3aWMOCBS35X Ue/iOBeKa C
TIPUPOJHOM CpeJiol, O POJIU XUMHHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

ro3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TOJyueHHe HOBBIX 3HAHHWU 10
XUMUH, HeoOxoauMmble i 0O0bsiCHeHHS HaO/I0faeMbIX TIPOL[ECCOB U SIBJIEHUH,
103HaBaTe/IbHOM, WH(OPMAaI[MOHHOW M UMTaTeJbCKOW KyJbTYphbl, B TOM UHC/Ie
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM
UTepaTypou, [OCTYMHBIMA TeXHUUECKUMU CpeACTBaMU HWH(POPMAaI[MOHHBIX
TeXHOJIOTUI;

WHTepeC K OOyueHWI0 W II03HaHUWIO, J/0003HATETbHOCTh, TOTOBHOCTH U
cnocobHOCTh K camMoobOpa3oBaHWIO, TIPOEKTHOW W MCC/Ie[0BaTeTbCKOU
JesiTeJIbHOCTA, K OCO3HAaHHOMY BbIOODY HarlpaB/IeHHOCTW W YPOBHS 00yueHUs B
JlaJIbHeuI1IeM;

4) ¢hopMupoBaHMs KY/IbTYPbI 3I0POBbSI:

OCO3HaHWe IIeHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KM3HH, OCO3HaHWe IOC/IeCTBUN U
HeTIpUsiTHe BPeJHBIX MPHBbIUEK (yroTpeOsieHus anKorosi, HADKOTUKOB, KYpeHus),
HeOoOXOAUMOCTH  COOJTIO/IeHUsT TIpaBW/I  0e30racHOCTH TpH  OoOpaleHnu C
XUMHUUeCKUMU Bell[eCTBaMH B OBITY U peaibHOM »KU3HU;

5) TPyAOBOro BOCIIUTAHMS:

VHTepeC K MPakKTUYeCcKOMy U3ydeHHto npodeccuii U Tpy/ia pa3IMuHoro po/a,
yBakeHUe K TpYy/ly M pe3y/ibTaTaM TPY/IOBOH JiesiTelbHOCTA, B TOM UMC/Ie Ha
OCHOBe TpHUMEHEeHHWs TIpeJIMeTHbIX 3HAaHWK 110 XWMHH, OCO3HAHHBLIM BBIOOD
WHAWBU/IyaJIbHOM TPaeKTOPHU TPOJo/DKeHUs] 00pa30BaHUsI C YUETOM JIMUHOCTHBIX
MHTEepecoB U ClIOCOOHOCTU K XWMHUH, 00111eCTBeHHBIX UHTEPECOB U MOTpebHOCTeH,
yCITeITHOM MpodeCcCHOoHaMbHOMN [IesSTeTbHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH a/IalITHPOBATHCA B TTPO(eCCHOHATLHOU Cpe/ie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:



9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIeHHWe K TIpUpojile KaK HCTOUHUKY
)KU3HU Ha 3emiie, OCHOBE eé CyllleCTBOBaHMs, IOHMMaHUe LIeHHOCTH 3[J0POBOT0 U
Ge3oracHoro obpa3a >KU3HM, OTBETCTBEHHOE OTHOLIeHHWe K COOCTBEHHOMY
¢du3nMUeCcKoOMy U TICUXUYECKOMY 370POBBIO, OCO3HaHHWe IIeHHOCTH COOI0/IeHus
nipaBwW/1 6e3011acCHOTO TIOBe/IeHUs TIpY paboTe C BelleCTBaMU, a TAK>Ke B CUTYaLIUsX,
YIPOXKAIOLIUX 3/10POBBIO Y XKU3HU JTHOJIeH;

CrIOCOOHOCTU TIPUMEHSITh 3HaHUS, T0JlyuyaeMble MPU U3YUYEHUU XUMUH, JJIs
pellieHUs1 3a/lay, CBSI3aHHBIX C OKpY»Katollleld MPUPOJHOW CpeZioM, J1sl TIOBBILLIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJIbTYpPhl, OCO3HaHUSI TI/7100a/IbHOTO  Xapakrepa
9KO0JIOTHUYEeCKUX Tpob/ieM U TyTel UX pellleHHs TOCPeJCTBOM MeTO/I0B XHMHUH,
9K0JIOTUYECKOTO MBIIIeHHUS], yMEeHUsI PyKOBO/ICTBOBATbCSI UM B TO3HaBaTeIbHOM,
KOMMYHUKATUBHOMW U COLIMaTIbHOM MPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MertanpegMeTHBIX pe3y/JbTaTOB BbIJESIOT 3HAUMMble IS
dbopMrpOBaHMsT MHPOBO33peHHsi OOlljeHayuHble TIOHSTUS (3aKOH, Teopwus,
MIPUHLIWII, TUIOTe3a, (PaKT, CMCTeMa, MPOoLecC, SKCIIePUMEHT U [Ipyroe.), KOTOpble
WCTIOJTB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpeMeTax M TO03BOJISIOT Ha
OCHOBe 3HaHWM M3 3TUX MpeAMEeTOB (POPMUPOBATh Tpe/CTaB/ieHHe O LIeJIOCTHOU
HayyHOW KapTWUHe MHpa, U YHUBepCajbHble yueOHble /elcTBUs (TT03HaBaTe/bHbIe,
KOMMYHUKaTUBHbIE, PeTy/SITHBHbIE), KOTOpble oOecrieunBaiOT (OpMUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJITAHUPOBAHWIO W OCYILeCTBIEHUIO yueOHOM
JesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBUs

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUsI HWCI0/b30BaTh MPUEMBI JIOTUYECKOTO MBbIIUIEHUS] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/ XMMHUUYECKUX TOHSATHUW (BBIJENSATh UX XapaKTepHbIE
MpU3HAKK, yCTaHAB/IMBaThb B3aUMOCBSI3b C ADYTMMH TOHSITUSIMH), UCIO/b30BaTh
TIOHATUS /111 00BbsICHEHUsI OTAe/TbHBIX (PAaKTOB U SIBJIeHUH, BLIOMPAaTh OCHOBaHUS U
KpUTEpPUM [/1s1 KIaCCU(PUKALUA XUMUYEeCKHX BelleCTB M XMMHUUYECKUX peakiiui,
yCTaHaB/IMBaTh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3UM MeXy OO0beKTaMu H3yueHwus,
CTPOUTD JIOTUYECKHe pacCyXeHusi (MHAYKTUBHbIE, [eyKTUBHbIe, 110 aHa/IOTHK),
JleJ1aTh BbIBO/IbI U 3aK/IFOUEHHUS;

yMeHue TIpUMeHSATb B TIpollecce TO3HaHUsI TOHATUS (TIpefMeTHbie W
MeTaripeIMeTHbIe), CMMBO/IMYeCKre (3HAaKOBbIE) MO/Ie/TH, UCTI0J/Ib3yeMble B XUMUH,
npeoOpa3oBbIBaTh LIMPOKO MpHUMeHsieMble B XUMUU MO/le/TbHble TIpe/iCTaBIeH s —
XUMUUECKUH 3HaK (CUMBOJ 3JieMeHTa), Xumudeckas ¢Gopmysia U ypaBHEHUe
XUMHUUECKON peakluy — MpH pellieHnH yueOHO-TI03HaBaTebHbBIX 3a/lay, C yUETOM
3TUX MO/Ie/IbHbIX MpeJCTaBAeHUM BbISB/IATb U XapaKTePU30BaTb CYLECTBEHHbIE
MIPU3HAKU U3yuyaeMbIXx 00BEKTOB — XUMUUECKUX BeIleCTB U XMMUUeCKUX peakiui,



BBISB/ISATH  OOIIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHBIE CBSI3U U
TIPOTUBOPEUMS B U3yUaeMbIX MPOLIeccax U sB/IeHUSIX.

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe HCII0/b30BaTh MOCTaB/eHHbIe BOMPOChl B KayecTBe WHCTPYMEHTa
MO3HAHWS, a TakkKe B KaueCTBe OCHOBBI /i1 ()OPMHUPOBAHUSI TUIIOTE3bI TI0
TIPOBepKe TPaBUIbHOCTU BbICKA3bIBa@MbIX CYKIEHU;

npuobpeTeHre OMbITa IO [JIAHUPOBAHWIO, OpraHW3alyyd U TIPOBeJeHUI0
yUeHMUeCKHUX JSKCIIepUMEeHTOB, yMeHHe Hab/ofaTh 3a XO0JOM TIpOLiecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (OpMy/IMpoBaTh 000OIeHUs U
BBIBO/IbI TI0 pe3y/ibTaTaM TIPOBeJEHHOIO OIbITa, UCC/Ie0BAaHKs, COCTAB/SATb OTUET
0 TIpo/ieJlaHHOM paboTe.

Pabora c undopmanmeii:

yMeHUe BbIOMpaTh, aHA/JM3UPOBaTh W WHTEPHPETHPOBAaThH HWH(OPMAIUIO
pa3UYHBIX BUAOB U (HOpM TIpe/iCTaB/eH s, T10/ly4aeMyt0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMy/ISIpHasi  JiuTepaTypa XHWMHYEeCKOr0 COJ/lep>KaHusl, CIpaBOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OIL[€HHWBAaTh MPOTUBOPEUMBYIO U
HeJJOCTOBEPHYI0 HH(OpMaILUIO;

yMeHUe TIPUMEeHSITh pa3/iMyHble MeTOZbl M 3arpochl MpH TIOMCKe U 0TOope
vH(bOpPMaI[Mi U COOTBETCTBYIOIIUX JaHHBLIX, HEOOXOJWUMBIX [/ BBITOTHEHUS
yueOHBIX U TMO3HaBaTe/bHBIX 3a/jau OIpe/e/IEHHOTO THIIa, IproOpeTeHue OIbITa B
00/acTd  WCMOMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
oBJlaZieHWe Ky/JIbTYpPOi aKTUBHOT'O MCIT0/Ib30BaHKs Pa3/IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAIBHYH (hOpMY TpejcTaBieHus: MHOOpPMaLUU U
W/TIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0XKHbIMA CXeMaMH, [JuarpaMMmamu,
ApyrumMu opMamu rpadyKu U UX KOMOHHAI[USIMU;

yMeHWe WCI0/Ib30BaThb M aHaJM3MpoBaTb B Tipoljecce y4yeOHOW U
MCCIIe[J0BaTe/IbCKOM [lessTe/TlbHOCTH UH(OPMALIUI0 O BAUSIHUM TPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleld TpUPOJHOU
Cpe[ibl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

yMeHHUs 3ajJjaBaTb BOMNpOChl (B Xo4e Auanora WU (WIu) AUCKYCCUM) IO
cyllectBy  oOcCyzJaemMoil  TeMbl, (OpPMy/IMpPOBaTh CBOM  TIPeZJIOXKEHUS
OTHOCHTEJTbHO BBITIOJTHEHUS MPe/I0KeHHOM 3a/1aul;

yMeHUs]  TIpeJCTaB/isATb  TOJy4YeHHble  pe3y/bTaThl  [03HaBaTeIbHOU
JesiTeTbHOCTU B YCTHBIX W TMHMCbMEHHBIX TeKCTaxX; /[ieflaTh IIpe3eHTalluio
pe3y/bTaToB BBITIOJHEHUsST XUMHUUECKOr0 JKCIiepuMeHTa (s1abopaTOpPHOTO OIbITa,
nabopaTopHOM pabOTHI TT0 MCC/IeJOBAHHIO CBOMCTB BEIIeCTB, YUeOHOrO IPOEKTa);

yMeHUs y4eOHOTO COTpyAHUUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HAaBaTeJIbLHOM W MCC/Ie[l0BAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellieHuHn



BO3HUKAIIMX MpobseM Ha OCHOBe yuéTa OOIMX WHTEPeCOB M COTJIaCOBAHMUS
no3uiuid (obcyxaeHnsi, 0OMeH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOPAWHALIVS
COBMECTHBIX [IEUCTBUM, OIpeJe/ieHde KpUTEepUeB MO OLieHKe KauecTBa
BBITTOJIHEHHOMW paboThI U [pyTHe).

Pery/isaTHUBHBIe YHUBEpPCa/IbHbIE yYeOHbIe AeiiCTBHUA:

yMeHUe CaMOCTOSATe/IbHO OMpejensTh LeU [esATebHOCTH, JIaHWPOBAaTh,
OCYILIeCTB/ISITh, KOHTPOJUPOBAaTh U TPU HEOOXOUMOCTH KOPPEKTHMPOBAaTh CBOIO
JiesiTeNTbHOCTb, BbIOMpaTh Harbosee 3¢ deKTUBHbIE CIIOCOObI pelieHusi yueOHbIX U
M03HABATe/IbHbIX 3a/lau, CaMOCTOSTE/NIbHO COCTaB/SATh W/IA KOPPEKTHPOBATh
Npe/Ji/IOKEHHbIM a/ITOPUTM  [IEMCTBUM TMPU  BBITIOJIHEHWW 3aJlaHUM C  YYETOM
MOJIyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIx O0OBEKTaX — BelleCcTBaX U peakLUsX,
OLIeHUBAaTb COOTBETCTBUE IIOJIyYEHHOTO pe3yJsbTaTa 3asB/IEHHOM L/, yMeHHe
VICII0/Tb30BaTh Y aHA/IM3UPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B YCJI0BUY 3alaHUM.

INNPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe 1ipeMeTHBIX pe3yJbTaTOB IO OCBOEHHIO 00s3aTe/IbHOTO
Cofiep>KaHHsl, YCTAHOBJIEHHOTO [JaHHOW (ejepanbHO paboueit Tporpammot,
BBI/IE/ISTIOT: OCBOEHHBbIe OOYYalOIMMUCSA HayuHble 3HAHWS, YMEHHWS W CIIOCOOBI
JercTBul, crienuduueckue Iy TIpeIMeTHON 00/1acTé  «XUMHS», BUJIBI
JeTeTlbHOCTU IO  [OJYYEHHIO HOBOTO 3HaHWs, €ro MWHTeprpeTaLuHy,
npeoOpa30BaHKUIO U MPUMEHEHUIO B Pa3/IMUHBIX YUeOHbIX U HOBBIX CUTYaLIUsIX.

K koHily obyueHusi B 8 Kacce rpesiMeTHble pe3y/abTaThbl Ha 6a30BOM ypOBHE

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

e PpacKpbIBaTb CMBICJI OCHOBHBIX XMMHYECKHUX TMOHSATHW: aTOM, MOJIEKYJIa,
XUMUYECKHUH 3JIEeMEHT, MPOCTOe BeLeCTBO, CJI0XKHOe BeleCTBO, CMeCh
(ogHOpOAHAs U HEOJHOPOAHAsT), BaJ/IeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMYeCcTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi 07151 XMMAYeCKOro 3/ieMeHTa B COe/IMHEeHUH, MOJISIPHbIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJIb, 3JIEKTPOOTPHULIATEBHOCTb, CTeIeHb
OKHUC/IeHUs, XMMUUecKasi peakiusi, KaaccuduKalus peakluii: peaklyu
COelMHEHWs], peakLUWWd pa3/i0KeHWs, peaklUWd 3aMellleHus, peakLuu
oOMeHa, 9K30- U 3H/I0TepMHUYEeCKHe peaklyiu, TeraoBoi 3(deKkT peakiuy,
PO aToMa, 3JIEKTPOHHBIM CJIOM aToMa, aToMHas opOuTanb, paguyc
aToMa, XUMHUUecKasi CBsi3b, TIOJIIpHAsi M HeroJisipHasi KOBaJieHTHasi CBSI3b,
VIOHHAas1 CBsI3b, MOH, KaTWUOH, aHWOH, pPacTBOP, MaccoBasi JO0J/s1 BelecTBa
(mpolieHTHAas1 KOHLIEHTpalus) B pacTBOPE;

e WUIKOCTPUPOBAaThb B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 9TU TIOHSATUS MIPY OMMCAaHWU BeleCTB U UX MpeBpallieHu;

e WCMO0JIb30BaTh XWUMHWYECKYH0 CHMBOJIUKY [/l COCTaBjaeHUsi (opmys
BellleCTB M YpaBHEHWU XMUMUUECKHUX peakLiui;



oTIpeie/iiTh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OMHApPHBIX COeANHEHUSIX,
CTelleHb  OKHCJIeHWs ~ 37IeMeHTOB B OWHAapHBIX  COeAVHEHUsX,
TIPUHA/I/IEXKHOCTh BeILeCTB K OINpefie/IEHHOMY K/aacCy COeJUHEHUN I10
dbopmynaMm, BHJ XUMHYECKOW CBsi3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKUX COeJJUHeHUsIX;

packpeiBaTh CmbICT Ilepuoguueckoro 3akonHa [I. WM. MenzeneeBa:
JIeMOHCTPHUPOBaTh TOHMMaHUe TIepUOANYECKONM 3aBUCMMOCTH CBOMCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJiokeHusi B [lepuoguueckor cucreme,
3aKOHOB COXpaHEeHUsI MacChl BeIeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YUueHus1, 3aKOHa ABOrajpo;

OMUChIBAaTb U XapaKTepu30BaThb TabimuHyio ¢dopmy [lepuoanueckoit
CUCTeMbl XMMUUECKHX 3JIEMEHTOB: pa3/uyaTh TIOHATUS «TJlaBHast
noarpyra (A-rpyrma)» U «rmobouHas noarpynma (b-rpymma)», Majbie U
Oosbliie TIepUOAbI, COOTHOCHUTH OO0O03HaueHHWs, KOTOpble WMEITCS B
Tabmuile «[lepuoanueckass cucTeMa XUMHUYeCKUX 3nemeHToB [I. .
MeHziesieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAMU CTPOEHHUsI aTOMOB
XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsiji si7jpa, o0iilee UKCIo0 3/1IeKTPOHOB
Y pacrpejeneHue Ux 1o 3JIeKTPOHHBIM CJI0SIM);

K/IaCCU(MUILIMPOBAaTh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuuecKue BellleCcTBa,
XMMUUECKre peakiuu (M0 UMC/Iy M COCTaBy YUYaCTBYIOU[MX B peaKluu
BelLleCTB, 110 TeryioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHWCHIBaTh) OOIMe XWMHUYECKHe CBOMNCTBA BeleCTB
pa3/IMUHbIX K/IaCCOB, MOATBEP)K/asi OMMcaHe MpuMepaMy MOJIEKYISIPHBIX
ypaBHEHMI COOTBETCTBYIOIUX XUMUUECKUX peaKInii;

TIPOTHO3MPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XWUMHWYECKUX TMpeBpalleHui B
Pa3/IMUHbIX YCJIOBUSIX;

BBIUMC/ISITb  OTHOCUTE/bHYI0 MOJIEKYJISDHYIO UM MOJISPDHYH) — MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmyiie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHHIO XUMHUUYECKOW peaKiuy;

TIPUMEHSITh OCHOBHbIE OIepalvi MBICUTEbHOU JesiTe/IbHOCTA — aHa/Iu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI|io, K1acCH(UKAIIIO,
BbISIBJIEHHE TIPUYUHHO-C/IEICTBEHHBIX CBSI3€M — [/ W3y4YeHUs] CBOMCTB
BellleCTB W XUMHUYECKUX peakldid, eCcTeCTBeHHO-HayuHble MeTO/Ibl
To3HaHUS — HabJsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/llefloBaTh  MNpaBWiaM  TO/b30BaHUS ~ XUMHUECKOW  TOCY[oM U
nabopaTopHbIM 000py/IOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C



BeIleCTBAMM B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJNyUeHHI0 W COOMpaHHIo
ra3oo0pasHbIX BelllecTB (BOJOpOAa U KHMCJIOPO/ia), TPUTOTOBJIEHHUIO
pPacTBOPOB C Ofpe/ie/IEHHOM MacCOBOM [/lo/ield PACTBOPEHHOIO BeIlleCTBa,
IJIAaHUPOBaTb Y TIPOBOAWTb  XUMHUYECKWe  JKCIIePUMEHThI  TI0
pAacIi03HaBaHHIO PACTBOPOB I1ije/loUei ¥ KUCJIOT C TIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTaNerH, METUIOPAHX U JpyTHe).

K koHily obyueHusi B 9 Kjiacce rpeiMeTHbIe pe3yabTaThbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCs YMEHUI:

pPacKpbIBaTb CMBICJI OCHOBHBIX XWUMWYECKUX [IOHATHUM: XUMWUYECKUU
3JIeMeHT, aTOM, MOJeKyJa, WOH, KaTHUOH, aHWOH, IPOCTOe BelleCTBO,
CJIOXKHOE BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTeleHb
OKHUCJIeHUs, XMMUYecKasl peakiusi, XMMuJecKasi CBsi3b, TeTIOBON 3(deKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOp,  3JEKTPOJIUTHI,
HEe3JIeKTPOJIUTBI, 3JIEKTPOJIUTAYECKAs: AUCCOLMALUs, peakUdd HOHHOIO
oOMeHa, KaTanM3aTop, XUMHUUeCKOoe paBHOBecue, oOpaTuMbie W
HeoOpaTUMble pPeaki[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUC/IEHWEe U  BOCCTaHOBJIEHME,
ajuioTponusi, am(OTepHOCTh, XMMUUeCKasi CBS3b (KOBa/ieHTHasi, UOHHas,
MeTaJ/ulnueckKasi), KpUCTa//IMuyecKasl peléTka, KOppO3usi MeTasl/oB,
CI/IaBbl, CKODOCTb XWUMHWYECKOW peakluu, IIpefesbHO [IOIMyCTUMast
koHuUeHTpauus [TJK Bemjectsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XMMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLuM;

ornpeJensTh BaleHTHOCTb U CTeMEeHb OKUC/IEHUS] XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPHHAJJIEKHOCTb BelleCTB K
orpeJe/éHHOMY KJ/acCy coequHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yIdueckass) B HeOpraHhuyecKux
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKou (popmyisie, XapakTep Cpefibl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIT KpPUCTa/UTMUueCKOu
PEIIETKY KOHKPeTHOT'O BEIeCTBa;

packpeiBaTh CMmbICa Ilepuoguueckoro 3akoHa [I. . MenjeseeBa u
JIEMOHCTPUPOBaThb €ro TOHUMaHWe: OMNUChIBaTb M XapaKTepu30BaTh
Tabmunyto ¢opmy IleproguyecKkoit CUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3nuuaTh ITIOHSATHS «T/aBHasg ToArpyrmia (A-rpynma)» M «11obouHast
noarpynna (b-rpynma)», manbie ¥ Gosbliie TMepUObl, COOTHOCUTH
o0O3HaueHWsi, KOTOpble HMEKTCSI B TepUoAUYecKor Tabnule, C



YMC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI  aTOMOB  XUMMUECKUX
3/ieMeHTOB (COCTaB U 3apsj] sifpa, o0Illee UYWC/IO 3/IeKTPOHOB U
pacripefieieHMe WX TI0 3JeKTPOHHBIM CJI0SIM), OOBSCHSATH 0O0IIMe
3aKOHOMEpPHOCTH B M3MEHEHUM CBOWCTB 3/IEMEHTOB U MX COeJVWHEeHUIl B
ripefiesiax MaJibIX MEepPUO/IOB Y TJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeopraHudyeckue BellecTBa,
XUMHUUeCKWe peakiuu (M0 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
Bell[eCTB, MO TeroBoMYy 3(Q¢deKTy, M0 M3MeHeHUI0 CTereHeill OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHUe
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BeIeCTB, TIOATBEPXKJasi OIHCaHUe
TpUMepaMu  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOIIUX
XUMUYECKUX peakLini;

COCTaB/ISITh  YPaBHEHUsI  3/IeKTPOJIMTUUYECKOW AUCCOLMALIMU  KUCJIOT,
1esioueli U CoJield, 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/IbHO-BOCCTAHOBUTE/bHBIX —peakLyi
TOCPe/ICTBOM COCTaBJ/IeHUSsI 3JIEKTPOHHOTO OanaHca 3TUX peakLui;
TIPOTHO3MPOBAaTh CBOMCTBA BeIIECTB B 3aBUCUMOCTH OT MX CTPOEHWS,
BO3MOJKHOCTM TIDOTEKaHUs XWMHYECKUX T[peBpallleHuil B Pa3/IUuYHbIX
yCJIOBUSIX;

BBIUMC/ISITh  OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0 W MOJISIDHYIO  MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jeMeHTa 1o (opmyiie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHUI0 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 BBINIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJIyUeHHI0 W COOMpaHHIo
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIIOTO ra3a);

MPOBOJIUTh  peaklyW, T[OATBEp)KJarollie  KauyeCTBEHHBbIM  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM IyTEM XJIOPUA-, OpOMU-,
uoauA-, KapboHat-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCU-UOHBI,
KaTHOHbl aMMOHUSI U MOHBI M3yUYeHHBbIX METa/yIOB, MPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpax HeOPraHUUeCKUX Bell[eCTB;

TIPUMEHSITh OCHOBHBIE Olepalyd MbIC/IUTE/bHON JesiTe/lbHOCTU — aHaJu3
W CUHTe3, CcpaBHeHMWe, 0000ileHre, CUCTeMaTH3allUl0, BbIsIB/IEHHE



TIPUYUHHO-C/Ie/ICTBEHHBIX CBsI3€Ml — [I/Is1 U3y4YeHUs] CBOMCTB BeleCTB U
XUMUYECKHX peakldd, eCTeCTBeHHO-HayuHble MeTOZbl T[I03HaHUS —
Hab/moieHre, U3MepeHre, MOJe/MpOBaHUe, JKCIIepUMeHT (peasibHbI U
MBbICJ/IEHHBIM ).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KonnuyecTBo uacos
Ne HaumeHoBaHHe pa3/ie/ioB JeKTpoHHBIe (U POBHIE)
KoHTpo/ibHBIE IIpakTHyeckue
n/m | ¥ TeM NporpaMmbl Bcero oOpa3oBarTe/ibHbIE PecypChl
paboThI paboThI
Pa3pen 1. IlepBoHava/ibHbIe XUMHUYECKHE TIOHATUSA
Xumust — BaykHasi 00/1aCTh
11 eCTecTBO3HaHUs U c ) bubmoreka LIOK
' MPaKTHUECKOM https://m.edsoo.ru/7f41837c
JlesiTeTIbHOCTH ueioBeKa
12 BerectBa 1 xummnueckue 15 1 bubnuoreka LIOK
’ peakiuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pazpgen 2. BaxkHeline npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
51 Boszayx. Kucnopog,. 5 bubmmoreka LIOK
' ITousTre 06 OKCHUzax https://m.edsoo.ru/7f41837¢
59 Bopopog.ITonsTre o 3 1 bubnuoreka IIOK
' KHUC/IOTaX U COJISAX https://m.edsoo.ru/7f41837¢
Bogpa. PactBopsl. ITonsiTne bubmioTeka LIOK
2.3 5 1 1
006 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
OcHOBHbBIE K/TacChl Bub LOK
nbnoreka
24 11 1 1
Heop FaHHqECKHX https://m.edsoo.ru/7f41837c
coeIHeHUI
Wtoro no paspeny 30

Pa:men 3. HEpI/IOI[l/I'-[ECKI/Iﬁ 3dKOH " HEPI/IOJZ[I/I‘-IECKHH CHCTE€Md XUMHYECKHX 3/IEMEHTOB I[ . MEHI[EJIEEB&. CTpOEHl/le dTOMOB.




XumMuueckas cBfizb. OKHC/INTE/TbHO-BOCCTAaHOBUTE/ThHbIE pe€aKiumu

[Tepriogruecknii 3aKOH U
ITepnognueckas cucrema

3.1 XMMHUYECKHUX 3/1eMeHTOB /] 7 Bubmmorexa LIOK
’ ) https://m.edsoo.ru/7f41837c
N. MenpeneeBa. CTpoeHue
aroma

XumMnyeckas CBA3b.

3.9 OKuUCIUTENTEHO- 3 1 bubmoreka LIOK
) BOCCTAaHOBUTEe/IbHbIE https://m.edsoo.ru/7f41837c
peakLuu
bubmoreka LIOK
Htoro o pasze 15
TOTO 10 pasAey https://m.edsoo.ru/7f41837c
b K
Pe3sepBHOe Bpems 3 ubmmorexa I10

https://m.edsoo.ru/7f41837c

OBHIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 68 4 5




9 KV/IACC

KoauuecTBO 4acoB

No HaumeHoBaHMe pa3/e/ioB JeKTpoHHBIe (1U(POBHIE)
KoHTpo/ibHBIE IIpakTHyeckue
n/m | Y TeM NPOrpaMmbl Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI
Pa3pen 1. BemjecTtBo 1 XuMH4yecKue peaknuu
[ToBTOpEHME U yriayOieHue
1.1 3HaHI/II7II) OCHOBH}I::Xy 5 1 Bubmorexa [JOK
' https://m.edsoo.ru/7f41a636
pas3zesioB Kypca 8 Knacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 Bubmorexa [JOK
) P . https://m.edsoo.ru/7f41a636
XUMUUECKUX peakLvii
OeKTpouThYeCcKast
13 JIACCOL[HALINS. 3 1 1 bubnuoreka IIOK
' XHUMHUUECKHEe PeaKLiiu B https://m.edsoo.ru/7f41a636
pacTBopax
Wtoro no paspeny 17
Pa3pgen 2. HemeTa/uibl M UX COeAUHEHMS
OO0111as1 XapaKTepUCTUKA
2.1 XI/II\]/-IHI/IIIGCKEIX 9JIEMGHTOB 4 1 Bubmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoreHsr
OO0111as1 XapaKTepUCTUKa
99 XUMUYeCKHUX 3/71eMeHTOB 6 bubnuoreka IIOK
' VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636
coeIMHeHUst
2.3 OO0111as XapaKTepUCTHKA 7 1 bubnuoreka IIOK

XUMHWUYEeCKHUX 3/IeMeHTOB

https://m.edsoo.ru/7f41a636




VA-rpynsl. A30T,
dhocdop u ux coegriHeHUs
OO0111as XapaKTepUCTHKA
24 XUMUYECKUX 3/1IeMEeHTOB 3 bubmoreka LIOK
' IVA-rpynmel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHMU U UX COeIUHEHUsT
Wroro nio pasgeny 25
Paszpen 3. MeTa//ibl U HX COeJMHEHHA
31 OO01ue cBo¥CTBa 4 bubmoreka [IOK
' MeTaJlJIOB https://m.edsoo.ru/7f41a636
3.9 BakHelillve MeTasibl U UX| 16 bubmoreka LIOK
' CoeJUHeHUs https://m.edsoo.ru/7f41a636
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oKpyxawomjas cpeja
41 BeljectBa 1 MaTepuaibl B 3 bubmoteka LIOK
' JKU3HU UesioBeKa https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHoe Bpems 3 bubmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

8 KJIACC
Ne KoinyecTrBo yacoB J/IeKTPOHHbIE
Jdata nudpoBbie
Tema ypoka KonTpo/ibHbie IIpakTHyeckue
n/ Bcero HU3yYeHHUs oOpa3oBare/IbHbIE
padoThI padoThI
n pecypchbl
bubmioTeka LIOK
[Tpeamet xumuu. Poib xumuu B
1 1 Hepens https://m.edsoo.ru/ff0d210
JKM3HU YeJioBeKa. Tesa 1 BellecTBa .
bubmmoreka IIOK
[ToHsTe 0 MeTOAAX MO3HAHUS B
1 1 Hepmess https://m.edsoo.ru/ff0d227
XUMUU
€
IIpakTnueckas padora Ne 1
«[IpaBuia paboTsI B bubnuoreka LIOK
JIabopaTopuM ¥ MPUEMBI 1 2 Hepens https://m.edsoo.ru/ff0d23d
oOpaieHus ¢ 1a00paTOPpHBIM c
o0opysoBaHHEM»
UucTele BelljecTBa U CMeCH. 1 5 Henens Bbubmoreka IIOK
Crioco0ObI pa3fiesieHust CMeceu A https://m.edsoo.ru/ff0d26ca|
IIpakTnueckas padora Ne 2
«Pa3pieieHue cmeced (Ha Bubmorexa LIOK
. 1 3 Hegenst https://m.edsoo.ru/ff0d28c
npuMepe OUUCTKH MOBAPEHHOMN 3
COJIN)» B
bubmoreka IIOK
A 1 3 Hezie
TOMBIH MOJIERYJIRT HEASTA https://m.edsoo.ru/ff0d2a6¢
XUMUYECKUEe 3JIeMeHThI. 3HaKU bubmmoreka LIOK
(CMMBOJIBI) XUMUYECKUX 1 4 Hepens https://m.edsoo.ru/ff0d2be
3J/IeMEHTOB 8




bubmioreka LIOK

XUMUYECKUX peakiyii

8 [TpocTeie u co e BellleCTBa 4 vepens
POCTRIE 1 CTOXHBIE BEMIECTB A https://m.edsoo.ru/ff0d2a6¢
bubmioTeka [IOK
9 ATOMHO-MOJIEKY/IIPHOE yYeHue 5 Hegens https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSIHCTBA COCTaBa
10 | Bewects. Xumuueckasi hopMmyiia. S bubmmoreka LIOK
BaneHTHOCTb aTOMOB XUMHUUECKUX A https://m.edsoo.ru/ff0d2eae
3/71eMEeHTOB
OtHocUTebHasA aTOMHas Macca. bubmmoreka LIOK
11 | OtHOCUTe/IbHAsA MOJIEKY/IsIpHas 6 Hegens https://m.edsoo.ru/ff0d323
Macca c
MaccoBasi 0711 XUMUYEeCKOro Brbmorexa [IOK
12 A 6 Hexmenst https://m.edsoo.ru/ff0d350
37IeMeHTa B COe/JMHEeHU! .
bubmuoreka IIOK
Konuuectso Bemjectsa. Mosib.
13 7 Hepenst https://m.edsoo.ru/ff0d523
MousnsgpHasi macca 0
dusnyeckue U XUMUUECKUe bubmmoreka LIOK
14 7 Hepenst
sB/IeHUs. XUMUYecKas peakLiys https://m.edsoo.ru/ff0d37fa
bubmioTeka [IOK
[Ipr3HaKu 1 yC/I0BUS IPOTEKAHUS
15 o 8 Hemens https://m.edsoo.ru/ff0d3al
XUMHUYECKUX peakLyi 5
bubmmoreka IIOK
3aKOH COXpaHeHUsI MacChbl
16 8 Hegens https://m.edsoo.ru/ff0d3b8
BellleCTB. XUMHYeCKre ypaBHeHUsI g
BrrunicieHns KomudecTBa, MacChbl bubmmoreka IIOK
17 | BelllecTBa 110 ypaBHeHUSIM 9 Hepens https://m.edsoo.ru/ff0d570

8




Knaccudukanys XuMuueckux

Bbubmoteka LIOK

% 9 Hege

18 | peaxupii (coepunenus, HEASTA https://m.edsoo.ru/ff0d3f34
pasJioyKeHus, 3aMellleHusi, obMeHa)
M. B. JIoMOHOCOB — yUéHbIN- bubmoteka LIOK

19 | sHiuknoneauct. O6001eHMEe U 10 Hepens https://m.edsoo.ru/ff0d40c
cucTeMaTy3aLys 3HaHUu 4
KonTposbHas padora Nel mo bubmmoreka LIOK

20 | Teme «BemjecTBa U XUMHUYECKHE 10 Hemens https://m.edsoo.ru/ff0d429
peakinuun» 0
Bo3nyx — cmecs rasos. Cocras bubnuoreka LIOK

21 | Bosayxa. Kuciopon — snemMeHT U 11 Hepens https://m.edsoo.ru/ff0d448
rpocroe Belectso. O30H e
du3nueckre U XUMUUeCcKue
CBOMCTBa KMC/I0po/ia (peakijuu Brbmorexa LIOK

22 poia (peaxty 11 nepens https://m.edsoo.ru/ff0d461
OKHCJieHUs1, TopeHue). [ToHsTHE 00 4
OKCHIax B
Crioco0sI 1osTydeHust KMC/IOpOo/ia B bubmoreka IIOK

23 | nabopaTopuM U MTPOMBIIILIEHHOCTH. 12 Hepens https://m.edsoo.ru/ff0d497
[IpumeHeHre KUC/I0pOJa a
TernoBoii a3¢dekT xrMrUyeckoit
peakLy, IoHATHEe O Bbubmoteka LIOK

24 | TepMOXMMHUUYECKOM ypaBHEHUHY, 12 Hepens https://m.edsoo.ru/ff0d479
5K30- U S3HA0TEePMUUECKHUX 0
peaxLusax
TonBo (He(Th, yroyb U MeTaH).

25| 3ar HBHEI-EI/Ied;OB yxa CITOCOOBI ) 13 Hepens Bubmorexa [OK

p AyXa, A https://m.edsoo.ru/ff0d4c4a

ero npeJoTBpallleHus

26 | IlpakTtnueckas pa6ora Ne 3 mo 13 nenens bubmmoreka LIOK




Teme «IlTosryyeHue U cooupanue
KHC/I0OP0/Ia, U3yYeHHe ero
CBOMICTB»

https://m.edsoo.ru/ff0d4ae2

BO,[[OPO,E[ — JJIEMEHT U IMPOCTOe

bubmoreka IIOK

27 14 nepens https://m.edsoo.ru/ff0d4dd
BelljecTBO. Haxo)keHue B ipupo/ie 0
dusnueckre U XUMUUecKue bubmuoreka LIOK
28 | cBoucTBa Bofopoga. [Ipumenenne 14 nepens https://m.edsoo.ru/ff0d4dd
BOZIOpPOJa 0
bubmioTeka LIOK
29 | TIloHaTHe 0 KUC/JIO0TaX U COJISIX 15 Hemens https://m.edsoo.ru/ff0d50d
2
bubmmoreka IIOK
Crioco0sI rosTydeHust BOAOPO/ia B
30 15 Hepenst https://m.edsoo.ru/ff0d4dd
naboparopuu 0
IIpakTnueckasi pa6ora Ne 4 mo
Teme «ITosryyeHue U cooupaHue
31 « y p 16 Hegens bubnuoreka LIOK
BO/IOPOAQ, U3yYeHHe ero https://m.edsoo.ru/ff0d4f42
CBOWCTB»
MonsipHbIii 00bEM Ta30B. 3aKOH Brbmorexa [TOK
32 16 Hepenst https://m.edsoo.ru/ff0d542
ABorazpo o
Brrunciienus 00b6Ma, KOJIM4ecTna bubmioreka LIOK
33 | BelljecTBa rasa Iio ero u3BeCTHOMY 17 nepens https://m.edsoo.ru/ff0d55a
KOJIMYECTBY Bell[eCTBa Wi 00bEMY 0
BbruriciieHnst 00bEMOB T'a30B 10
Bbubmoreka IIOK
yPaBHEHHIO PeakIy Ha OCHOBE
34 17 Hemens https://m.edsoo.ru/ff0d570

3aKOHA 00BEMHBIX OTHOILIEHHH
ra3oB

8




dusznueckre U XUMHUECKUe

bubmioreka LIOK

35 - 18 Hemens https://m.edsoo.ru/ff0d587
CBOCTBA BOJbI .
CocraB ocHoBaHUi. [ToHsITHE 00 Brbmiorexa [OK
36 18 nHepens https://m.edsoo.ru/ff0d59e
WHIMKaTopax )
Bopa kak pactBopuressb.
bubmoreka IIOK
HaceiijeHHble ¥ HEeHAChIILIeHHbIE
37 19 vepens https://m.edsoo.ru/ff0d5b4
pacTtBopel. MaccoBast o 0
Bell[eCTBa B pacTBOpe B
IIpakTHueckas padora Ne 5 mo
TeMe «IIpurorosienue
38 aCTBOPOB C onpe/je/1éHHOU 19 Henens Bubnmorexa [TOK
P pu P A . A https://m.edsoo.ru/ff0d5ebal
MaccoBOH [10/1eli paCTBOPEHHOI0
BelllecTBa»
KoHnTtposibHasi padota Ne2 mo bubmoteka LIOK
39 | Teme «Kucaopopa. Bogopogs. 20 Hegens https://m.edsoo.ru/ff0d634
Boga» 2
. Bbubmioreka LIOK
Okcubl: coCcTaB, KnaccuduKaius,
40 20 Hepesns https://m.edsoo.ru/ff0d664
HOMeHKJ/IaTypa .
[TomyueHue 1 XUMUYeCKHe Bubmoteka LIOK
41 CBOMCTBA KHUC/IOTHBIX, OCHOBHLIX U 21 Hepens https://m.edsoo.ru/ff0d664
amMm(bOTepHBIX OKCU/IOB e
OcHoOBaHuS: COCTaB, bubmmoreka IIOK
42 21 "enens
K/1acCU(UKalyisi, HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue ¥ xumMHuueckue
43 Uy 1 22 Heens bubmmoreka LIOK
CBOMCTBA OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 | KucnoTel: coCTaB, KiaccudrKalys, 22 nenens bubmmoreka LIOK




HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u XuMuueckKue
45 Uy 23 Hepens bubmmoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeHue): HOMEHK/IATypa, bubmmoreka LIOK
46 | crocoOsbl MosTyueHHst, XUMHUYeCKHe 23 Hepens https://m.edsoo.ru/00ad947
CBOMCTBA 4
ITpakTnueckasi pa6ora Ne 6.
Peimrenue s3xcnepuMeHTa/IbHBIX Bubmoteka LIOK
47 | 3agau mo TeMe «OCHOBHbIE 24 Hepens https://m.edsoo.ru/00ad9b7
KJ/1aCChl HeOPraHuYecKux c
COoeTUHEeHUID»
I'eHeTHueckas CBs3b MeXIY bubmmoreka IIOK
48 K/laCcCaMy HeopraHuuyeckKux 24 Henens https://m.edsoo.ru/00ad9a5
COeTUHeHUI 0
bubmoreka IIOK
O06o006111eHre ¥ cCTeMaTH3als
49 B 25 Hefens https://m.edsoo.ru/00ad9cb
3HaHUM
2
KonTposbHas padora Ne3 mo Bbubmorteka LIOK
50 | Teme "OCHOBHBIE K/IaCChI 25 Hepens https://m.edsoo.ru/00ad9el
HeopraHu4ecKux coeJuHeHuin" a
[TepBbie MOMBITKY KIaCCUPUKALUU
51 | xyUMuyeckux 3/eMeHTOB. [ToHsATHE 26 Hepens Bubmorexa [OK
' A https://m.edsoo0.ru/00ad9ffal
0 rpymnrax CXOJHbIX 3/IeMEHTOB
[Teprioanuecknii 3aK0H U
bubmmoreka IIOK
[Teprognueckas cucrema
52 26 Hepess https://m.edsoo.ru/00ada52
XAMUUECKUX dyemeHToB . U. .
MenjeneeBa a
53 | Ilepuoppl, rpymnribl, IOACPYIIIbI 27 venens Bbubmoteka LIOK




https://m.edsoo.ru/00ada52
C

Ctpoenue atomoB. CocTaB

bubmoreka LIOK

54 27 Hegess https://m.edsoo.ru/00ada34
aTOMHBIX sifiep. V30Torbl )
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
bubmmoreka LIOK
aTOMOB 3/IeMEeHTOB
55 . 28 Henens https://m.edsoo.ru/00ada6b
[Tepuoguueckoun cucremsl /. U. c
MeHpeneeBa }
XapakTeprucTUKa XUMUUeCKOro
bubmioreka LIOK
3/71IeMEeHTa I10 ero MoJIOKeHUIO B
56 . 28 Henens https://m.edsoo.ru/00ada82
[Tepuoguueckont cucreme /1. N. 4
MenpeneeBa B
3HaueHue [leproanueckoro 3akoHa
bubmioTeka LIOK
[/l PAa3BUTHS HAYKU U MPAaKTUKHU.
57 o 29 Hezens https://m.edsoo.ru/00ada96
O. Y. MenpienieeB — y4éHbIH, .
reJiaror ¥ rpakJlaHuH B
bubmmoreka LIOK
OJIEKTPOOTPHLIATEIbBHOCTh aTOMOB
58 29 Hepens https://m.edsoo.ru/00adaab
XUMHYECKUX 3JIEMEHTOB 3
Bbubmoreka IIOK
59 | HWonHag xyMHuyeckas CBS3b 30 Hepesns https://m.edsoo.ru/00adac3
4
bubmmoreka LIOK
KoBaneHnTtHas noJsisipHas
60 30 Hepenst https://m.edsoo.ru/00adaab
XUMHYecKast CBSI3b 8
bubmioreka LIOK
KogBanenTtHast HenosisipHast
61 31 Henens https://m.edsoo.ru/00adaab

XHUMHn4yeckKasa CBA3b
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bubmioreka LIOK

62 CTrerieHb OKHC/IeHUS 1 31 Hepens https://m.edsoo.ru/00adae2
8
bubmmoreka LIOK
OKuUCIUTe/NLHO-
63 1 32 Hegens https://m.edsoo.ru/00adb07
BOCCTaHOBUTE/TbHbIE PEeaKINU 6
bubmioTeka LIOK
64 | OxucauTe/n U BOCCTAaHOBUTEU 1 32 Hepens https://m.edsoo.ru/00adb07
6
KonTposbHas padora Ned no bubmmoreka LIOK
65 | Teme «CTpoeHue aToma. 1 33 Hegens https://m.edsoo.ru/00adb48
XuMHuuyeckasi CBA3b» 6
. bubmmoreka LIOK
PesepBHbIl ypok. O000IIIEHNE U
66 P yp f‘l 1 33 Hegens https://m.edsoo.ru/00adb33
crUcTeMaTH3aIfys 3HaHUH .
Pe3sepBHbiil ypok. O6061IeH1e 1 Bubmioreka IOK
67 . 1 34 Hepens https://m.edsoo.ru/00ad9cb
CHUCTeMaTu3alusl 3HaHUH 5
. bubmmoreka [IOK
PesepBHbIN ypok. O000IIIEHNE U
68 P yp \L‘LI 1 34 "epens https://m.edsoo.ru/ff0d61c
CcHUCTeMaTH3aIfys 3HaHUH 6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KV/IACC

N KosnuecTBo uacoB J/IeKTPOHHBbIE
o
Jdara uudpoBbie
n/| Tema ypoka KonTpo/ibHbIE IIpakTHyeckKue
Bcero HU3y4YeHMs o0pa3oBare/ibHbIE
n paboThI padoThI
pecypchl
[TeproueCcKuii 3aKOH.
ITepuioguueckas cucrema bubmmoreka IIOK
1 PHOA 1 1 Hegenst 4
XAMUUYECKHX 3jieMeHTOB /1. https://m.edsoo.ru/00adb59e
N. MeHpeneeBa
3aKOHOMEepHOCTH B
V3MeHeHU! CBOWCTB Bubmoteka LIOK
2 1 1 Hepens
XUMUYECKHUX 3IEMEHTOB https://m.edsoo.ru/00adb6b6
[epBbIX TPEX MepUO0B
Knaccuduxkaims u
3 HOMeHK/IaTypa 1 2 Hepenst Brbmorexa LIOK
yp A https://m.edsoo.ru/00adb7e2
HeopraHuuyeCKUX BelljeCTB
Buzbl XuMUUeCcKol CBSI3U U
4 THIbI KPUCTA/IJIMUE CKUX 1 2 Hegens Bubmorexa [IOK
- P https://m.edsoo.ru/00adbac6
peLéToK
KonTposbHas pabora Nel
no reme «IloBTOpenue u
5 yriy0/ieHue 3HAaHUH 1 1 3 Hezenst
OCHOBHBIX pa3/e/ioB Kypca
8 knacca»
Knaccudukarys
. bubmioreka 1IOK
6 XAMUUYECKHUX PeakIuu o 1 3 Hepens

pas3/IMYHbIM [IPU3HAKaM

https://m.edsoo.ru/00adbcb0




IToHsATHE O CKOPOCTHU
XVUMHYeCKOH peakLiu.

bubmoreka IIOK

7 4 Hepens
ITousTie o roMOreHHbIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLrsIX
INoHaTHE 0 XUMUUYECKOM
paBHOBecHUU. PaKTOpBLI,
BJIUAIOLIME HAa CKOPOCTh Bubmmoreka ITOK
8 n . P 4 vepens 0
XUMUYECKOH peakLjuu U https://m.edsoo.ru/00adc28c
[10JIOKeHUe XUMUYEeCKOro
paBHOBeCHs
OKuUc/IuTeNLHO-
9 BOCCTAaHOBUTE/ILHBIE 5 Hefens Bubmorexa [IOK
https://m.edsoo.ru/00adcade
peakLuu
Teopust 3/1eKTPOIMTUUECKON
10 nccoumanyu. CUuabHbIe U 5 Hepens Bubmorexa [IOK
A THanHHa. https://m.edsoo.ru/00adcd68
cs1abble 37IeKTPOJTUTHI
WNoHHbIe ypaBHeHUS Bubmmoreka 1IJOK
11 . yp 6 Hemens 0
peaxkLum https://m.edsoo.ru/00add448
XuMuueckue CBOMCTBa
KUCJIOT ¥ OCHOBAHUH B CBETE
12 [IpeCTaB/IeHUuil 00 6 Henens Brbmiorexa LIOK
PeA . A https://m.edsoo.ru/00add5d8
371eKTPOTMTUYECKOU
JuccoLyalydu
XUMHUUYeCKUe CBOUCTBA
CoJIel B CBeTe
13 [IpeCTaB/eHuil 00 7 Henens Bubmorexa LIOK
peA . A https://m.edsoo.ru/00add8b2
371EKTPOTMTUYECKOU
JuUccoLUaldu
14 [ToHsiTHE O TUAPOM3e COMeit 7 Hepens bubmmoreka IIOK




https://m.edsoo.ru/00add9d4

O06o01eHMEe U bubmmoreka IIOK
15 . 8 Hemens
cUcCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00addd12
ITpakTHueckas padora Ne
1. «Pemmenue Bbubmoreka LIOK
16 8 Hepens
IKCIepUMeHTa/IbHbIX https://m.edsoo.ru/00addbfa
3aaau»
KonTposbHas pabora Ne2
1o Teme
«IJIeKTPOIUTHYeCKASA bubmmoreka LIOK
17 9 Henenst
JAUCCOLMaLiUA. https://m.edsoo.ru/00addecO
XuMHnueckKue peakijiiy B
pacTBopax»
OO0111ast XapaKTeprUCTHKa
18 FaJI]fFeHOBp XI/IMII)/IIIECKI/IQ 9 Hepens Bub/morexa [IOK
- ’ A https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpuUMepe XJiopa
Xnoposogopog. ConsiHas
KHC/I0Ta, XUMHUYECKH1e bubnuoreka LIOK
19 o 10 Hepens
CBOUCTBaA, IT0JIyYeHue, https://m.edsoo.ru/00ade104
TpUMeHeHHe
IIpakTuyeckas padora Ne
2 no teme «ITosiyuenue
20 e « y 10 Hegens Bubnuoreka LIOK
COJIAHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
u3yueHue eé CBONCTB»
Boiurciienusi 1o
aBHEHUSIM XUMUUeCKUX
71 yp 11 segens bubmmoreka IIOK

peakLyii, eC/T OJIUH U3
peareHTOB /laH B U30bITKe

https://m.edsoo.ru/00ade488




OO011jas1 XapaKTepUCTHUKa

bubmmoreka IIOK

22 11 negens
snemMeHTOB VIA-rpyrirbl https://m.edsoo.ru/00ade64a
AJIOTpOIIHbIE
MOU(UKALIUY Cephl.
23 Haf(od) eH]:Ie ce II:I U eé 12 Hefens Brbmorexa [TOK
A . p A https://m.edsoo.ru/00ade64a
COoeIMHEHUU B TIPUPOJE.
XUMHUUeCKre CBOMCTBA Cepbl
CepoBoZOpo/, CTpOEHME,
24 CDHEI/IHE'SKIEQT/I XI/IPMI/IquKHe 12 Hepenst Bubmmorexa TIOK
. A https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHas
KHMC/0Ta, pr3ndecKkue u
ot (o)} < 13 Hegens Bubmoreka IIOK
XUMHUYECKHUe CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMeHeHHe
XuMHYecKue peakiuu,
JieXkalye B OCHOBe
TTPOMBIIIIJIEHHOT'O CTIIoco0a
26 T10J/IyueHus1 CepHOH 13 Hepens Brbmorexa ITOK
y P A https://m.edsoo.ru/00adec8a
KUCJIOTBL. XUMHAUECKoe
3arpsi3HeHHe OKpy Karolen
Cpe/ibl COeJMHEHUSIMU Cepbl
BbIuniciieHrie MacCcoOBOM
27 0JIA BbIXO/1a TIPOJYKTa 14 vepens Brbmorexa TTOK
A A8 IPOAY A https://m.edsoo.ru/00adec8a
peakiuu
OO011jas1 XapaKTepUCTHUKa
371eMeHTOB V A-TpyIIIbl.
bubmmoreka IIOK
28 A30T, pacnipocTpaHeHue B 14 nepnens

npupo/ie, hrsnueckue u
XUMHUECKHUe CBOMCTBA

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




AMMHUaK, ero ¢usnueckre u

29 XUMHYeCcKre CBOMCTBa 15 Hepens Brbmoreka LIOK
’ A https://m.eds00.ru/00adf004
NoJlyuyeHre U pUMeHeHue
IIpakTHueckas padora Ne
3 o Teme «Iloyuenue

30 « y 15 Hegens Bbubmoteka LIOK
aMMHUaKa, U3yuyeHue ero https://m.edsoo.ru/00adf180
CBOWCTB»

A3oTHasg K1UcaoTa, eé
31 | ¢usuueckre U XUMUYECKHe 16 Hepenst Bubmmorexa TIOK
y A https:/m.eds00.ru/00adf306
CBOMCTBa
Wcrnosnb30BaHre HUTPATOB U
cosier aMMOHMUS B KaueCTBe
MHUHEPAJIbHBIX Y/100peHMH.

19 p yA00p 16 Heens bubmoreka LIOK
XHUMHUUeCKoe 3arpsisHeHue https://m.edsoo.ru/00adf518
OKpY’Karolllei cpefibl
COeJMHeHUsIMU a30Ta
docdop. Okcug dpocdopa

V) u bocdhopHast KUC/IO0Ta,

33 (V) u docdop 17 senens Bubmoreka IIOK
¢bur3nueckre U XuMU4ecKue https://m.edsoo.ru/00adf68a
CBOMCTBA, NOTyYeHue
Vcrionb3oBanue ochatos B
KauecTBe MUHepabHbIX

34 obpeHMi. 3arps3HeHHe 17 vepnens Brbmorexa TTOK
yAoobp N P A https://m.edsoo0.ru/00adfc20
TIPUPOJIHOM Cpe/ibl
dbocdaramu
Yrnepop, pacipocTpaHeHUe

35 | BO I/Ip c;q ep (bI/IEHLIeEKHe u 18 Hepens Brbmoreka LOK

PHPOAE, . A https://m.edsoo.ru/00adfd9c
XUMHUUEeCKHe CBOMCTBA
36 | Okcusl yriaeposa, ux 18 Hepjens Buboreka ITOK




bu3nUecKre U XUMHUUeCKHe
CBOMCTBA. DKOJIOTMUeCKHe
npobJieMbl, CBsi3aHHBIE C
okcugom yriepopa (IV)

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

YronbHas KMC/I0Ta U eé

bubmmoreka IIOK

37 19 Henens
CcoJ/i1 A https://m.edsoo.ru/00ae006c
ITpakTHueckas padora Ne
4 o Teme "Ilonyuenue
38 TJIEKHC/IOr0 ra3a 19 genensa Bubmorexa LIOK
y ) A https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuusi Ha
KapOoHaT-uoH"
[TepBoHavasbHBIE TOHATUS
00 opraHuuecKux
39 p 20 Hegens bubmoreka LIOK
Bell[ecTBax Kak o https://m.edsoo.ru/00ae054e
COeIMHeHUSIX yTJiepoia
bubmioTeka LIOK
40 KpemHuii 1 ero coetiHeHUs 20 Henesns
p A a https://m.edsoo.ru/00ae080a
IIpakTnueckas padora Ne
5. Pemienue
3KCIIePUMEHTA/ILHBIX
41 p 21 nemens bubmoreka LIOK
3a/iay 1o TemMe https://m.edsoo.ru/00ae0bf2
«Ba)xHeHIIIMe HeMeTa/l/TIbI
M UX COeJUHEHHS»
KonTtponbHas padora Ne3
no Teme «BakHeuIIHe bubmmoreka LIOK
42 21 Hepens
HeMeTa/l/Ibl U UX https://m.edsoo.ru/00ae0el8
COeIUHEHHUA»
43 | O6imas xapakTepruCTHKa 22 nepens bubmioTeka LIOK

XUMHNYeCKHX 3/IeMeHTOB —

https://m.edsoo.ru/00ae103e




MeTaJlJIOB. MeTanianueckast

CBA3b U MeTa//IndyeCKas

KpUCTa/lJyInyeckKas pEI.LIéTKa.

dusnyeckue CBOMCTBA
MeTa/IoB

XUMHUUYeCKUe CBOUCTBA
MeTa/lIOB.

bubmmoreka IIOK

44 . 22 Hefens
OJIEKTPOXUMUYECKUM PSITL https://m.edsoo.ru/00ae1156
HarpspKeHHUH MeTasljioB
O61mue criocoObl TTOTyueHust
MeTa/ioB. CIliaBbl.
Boiurciienus 1o
bubmmoreka IIOK
45 ypaBHEeHUSIM XUMUYEeCKUX 23 Hepenst
. https://m.edsoo.ru/00ae1156
peakLu, ec/id OJ1H 13
peareHTOB COJEepPKUT
rpUMecHu
[ToHsATHE O KOPPO3UU
46 pPp 23 nenens bubmmoreka LIOK
MeTaJlJIOB https://m.edsoo.ru/00ae1278
47 [TTe/0uHbIe MeTalIbI 24 Henenst Bubmorexa TOK
https://m.edsoo.ru/00ae14b2
OKcypl U TUAPOKCU/IBI
48 I Ip i 24 nenens bubmioTeka 1IOK
HaTpUA U Kalus https://m.edsoo.ru/00ae14b2
[[lenoyHO3eMeNIBHBIE
N bubmioreka 1IOK
49 MeTasljibl — KaJabLiud U 25 Heferns
. https://m.edsoo.ru/00ael5e8
MarHum
BaHeliime coefiiHeHUs Bubmoteka LIOK
50 25 Hefens
KasbLyst https://m.edsoo.ru/00ael5e8
51 | OG6obimeHue u 26 Hegens




CUCTeMaTHU3adlliA 3HaHuM

JKécTKOCTh BOJIBI M CITOCOOBI

bubmmoreka LIOK

52 . 26 Hegerns
eé ycTpaHeHUs https://m.edsoo.ru/00ae1886
IIpakTnueckas padora Ne
6 no Teme "JKécTkocTh bubmmoreka LIOK
53 . 27 Hepens
BO/bI U MEeTO/bI eé https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 AmoMuHHAN 27 "egens Bubmaoreka HOK
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOKCTBa
ec dotep 28 Hegens Bubmoreka IIOK
OKCH/Ia U TUAPOKCUZA https://m.edsoo.ru/00aelc64
56 Keneszo 28 Hepens Bubmaoreka HOK
https://m.edsoo.1ru/00ae1d86
OKcuabl, THIPOKCUIBI U
A AP A bubmioTeka 1IOK
57 | comu xene3a (II) u xene3a 29 Hepens
https://m.edsoo.ru/00ae35e6
(I10)
O0600611eHue 1
58 B . 29 Henens
cUcTeMaTr3alusi 3HaHUM
IIpakTHueckas padora Ne
7. PemieHue
KCMepUMeHTa/TbHbIX
59 Y 30 Heens Bbubmioteka LIOK
3aja4 o TemMe https://m.edsoo.ru/00ae3de8
«BakHeuIme MeTa/libl U
HUX COeANHeHUs»
60 Berunciienus no 30 Hepens Bubmoteka LIOK

ypaBHEHHUSIM XUMUUECKUX
peakLyii, eC/T OJJUH U3
peareHTOB JlaH B U30bITKe

https://m.edsoo.ru/00ael1750




W/TU COJIeP>XKUT MPHUMECH.
BrIunic/ieH1s MacCOBOM
JIO/TA BBIXO/1a TIPO/IyKTa
peakLyu
O6061enve u
61 o . 1 31 nepens
CcHCTeMaTH3allysl 3HaHUM
KonTtposbHas pa6ora Ned
o TeMe «BakHeHIIHe
62 « 1 31 "Henens
MeTa/L/Tbl H UX
COeIHHEHUA»
BeirjectBa 1 maTepuassl B
63 [IOBCeTHEBHOM »KU3HU 1 32 Heness Bubmiorexa LIOK
A A https://m.edsoo.ru/00ae3f50
yeI0BeKa
XumMuryeckoe 3arpsisHeHue b K
64 : p 1 32 Hegens nbmoteka 110
OKpYy’Karolllen cpefbl https://m.edsoo.ru/00ae4270
Posnb XyMUU B pelieHuu
65 p 1 33 Hegens bubmioteka LIOK
9K0JIOTUUYECKHUX TTPo0IeM https://m.edsoo.ru/00ae4270
Pe3epBHLIN VPOK.
66 O6og eHHeyII; 1 33 Henens bubmmoreka IIOK
B o A https://m.edsoo.ru/00ae0d0a
CcHCTeMaTH3allysl 3HaHUM
Pe3epBHLIN VPOK.
67 O60g eHI/IeyII/:I) 1 34 "Henenst Bubmiorexa LIOK
B o a https://m.edsoo.ru/00adb33c
CcHCTeMaTH3allysl 3HaHUM
Pe3epBHELIN YPOK.
68 O6og EHI/IeyIl/:I) 1 34 "Henend Bubmiorexa LIOK
B o A https://m.edsoo.ru/00ad9cb2
cUcTeMaTH3alusl 3HaHUM
OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOI'PAMME




YUYEBHO-METOJUNYECKOE OBECITEUEHUE
OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATE/IbHBIE YUYEBHBIE MATEPUAJIBI /11 YYEHUKA
-Xumust: 8 kacc: 6a30Bbiii ypoBeHb: yuebnuk/ O.C. I'abpuensH, U.I'. OctpoyMoB,
C.A. CnagkoB.-Mockga: [Ipocseiienue, 2023 r.
-Xumust: 9 Kacc: 6a30Bbiii ypoBeHb: yuebnuk/ O.C. I'abpuensiH, U.I'. OcTtpoyMoB,
C.A. Cnagkos.-Mocksa: [Ipocseljenue, 2023 r.
METOJNYECKUE MATEPUAJIbBI /11 YUUTEJIA
-Xumusi: 8 knacc: 6a3oBbiii ypoBeHb. Pabouast Terpags/ O.C. I'abpuensn, WU.T.
Octpoymos, C.A. Cnagkos.- Mocksa: IIpocseiienue, 2023 r.
-Xumus: 9 knacc: 6a3oBbiii ypoBeHb. Pabouasi Tetpags/ O.C. I'abpuensin, U.T.
Octpoymos, C.A. Cnagkos.- Mocksa: IIpocseiienue, 2023 r.
-Xumusi: 8 Knacc: 6a30BbIii ypoBeHb. TeTpajb /st /1abOpaTOPHBIX OMBITOB M
npakThueckux pabor/ O.C. Tabpuensn, W.B. Axcénora, W.I'. OcTpoymoB.-
Mocksa: IIpocsemenue, 2021 r.
-Xumusi: 9 Knacc: 6a30BbIii ypoBeHb. TeTpajb /i /1abOpaTOPHBIX OMBITOB M
npakTrueckux pabor/ O.C. Tabpuensn, W.B. Axcénoa, W.I'. OcTpoyMmoB.-
Mocksa: IIpocsemenue, 2023 1.
-Xumust: 8 knacc: 6a30BbIi ypoBeHb. [IpoBepouHblie ¥ KOHTPOJIbHBIE paboThl/ O.C.
abpuensH, I'.I". JIbicoBa.- Mocksa: ITpocBeiienue, 2023 r.
-Xumusi: 9 kacc: 6a30BbIi ypoBeHb. IIpoBepouHbie ¥ KOHTpO/bHBIE paboThl/ O.C.
abpuensH, I'.I". JIsicoBa.- Mockga: [Ipocgeriienue, 2023 T.
-Ypoku xumuu B 8 Kiacce. Metogudeckoe mocobue/ U.B. AkcénoBa, C.A.
Cnagkos, W.I'. Octpoymos, O.C. I'abpuensiH.- Mocksa: ITpocBeirjenue, 2022 T.
ON®POBBIE OBPA30OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU
NHTEPHET
http://him.1september.ru
http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru
http://him-school.ru









