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INIOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma 1o 6 Mo/IoTu U A1 5-9 KimaccoB pa3paboTaHa B COOTBETCTBUH C
TpeboBaHusiMu 06HOBIeHHOTO PI'OC
0O0O0,yTBepxaeHHoronprkazoMMuHnucTepcTBanpocseieHussPPot31.05.2021r.Ne287 Ha ocHOBe
@OII OO0, yTBepxkaeHHOU NTpUKa3oM MuHucrepctBa npocserjeHust PO ot 18.05. 2023r. Ne370.

Pabouasi mporpamma pa3paboTaHa Ha OCHOBe JIMHUHM yueOHO-MeTOAMUecKoro KoMIuieKca o/
pykoBozctBoM O. C. I'abpuensHa.

Kypc XvMuu Ha ypOBHE OCHOBHOTO o0imiero o6pa3oBaHUSi OPHUEHTHUPOBAaH Ha OCBOEHHe
00yUaroImyMHUCs CUCTeMbI TIepBOHAUA/IbHBIX TIOHSTHM XWMHU, OCHOB HEOpraHWUecKoW XWUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHATHN OPraHUYeCKOW XUMUU.

CTpyKTypa cojiep)KaHusi TpOrpaMMbl T0 XWMHUK C(OPMHpOBaHa Ha OCHOBE CHCTE@MHOTO
rnozxo/ia K eé usyuenuto. Coziep>kaHuie CK/IaIbIBAeTCS U3 CUCTEMBI TIOHSITUI O XUMUUECKOM 3/IeMeHTe
M BellecTBe W CHUCTeMbl TOHATHUN O XUMHUUecKoW peakid. Ob6e 3TH CHUCTeMbI CTPYKTYPHO
OpraHU30BaHbl T10 TIPUHLIAITY T10C/IeZIOBATe/TbHOTO Pa3BUTHUS 3HAaHWM Ha OCHOBE TEOPeTHUUeCKUX
rpe/iCTaB/IeHU Pa3HOT0 YPOBHSL:

- aTOMHO-MOJIEKYJ/ISIDHOTO yUeHUs1 KaK OCHOBBI BCET0 eCTeCTBO3HAHUS;

- Ilepuoguueckoro 3akoHa /1. 1. MeH/esieeBa KaK OCHOBHOT'O 3aKOHa XUMWU;

- yUeHMs O CTPOEHUM aToMa U XMMHUUeCKOH CBSI3U;

- Tpe/ICTaB/IeHUI 00 MeKTPOIMTUYECKOM TUCCOIUALIMY BEIlleCTB B PaCTBOPax.

TeopeTuueckrie 3HaHUS PACCMaTPUBAIOTCSI Ha OCHOBE SMITMPDUUECKUA TIOMyYeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS MOC/e[0BaTe/IbHO OT OZHOTO YPOBHSI K /IPYTOMY, BBITIOJIHSIS
GyHKIMM OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHSI U BO3MOXKHOCTEH TPAaKTUUYECKOTO
TpUMeHeHUs 1 TI0JTyueHHs] U3yuaeMbIX BelllecTB.

OcBoeHue TporpaMMbl 10 XUMHH CIocOOCTBYeT (DOPMUDOBaHUIO TIpeZCTaBleHUSI O
XUMHUUYECKON COCTaB/IsIIOIe HayuyHOW KapTWUHblI MHpa B JIOTUKe €€ CUCTeMHOW IIPUPO/bI,
LIEHHOCTHOTO OTHOLLIEHUSI K HayUHOMY 3HaHHIO W MeTOJaM TO03HaHUs B Hayke. VI3yueHue XHWMHU
MIPOMCXOUT C TIPUBJIeUEeHWEM 3HAHUN W3 paHee M3YUYeHHBIX yueOHBIX TpeaMeToB: « OKpY’Karomuid
MUp», «brosiorus. 5-7 Knaccel» U «Pu3mnKa. 7 Kiacc».

[Tpu u3yueHUM XUMHU TIPOMCXOAUT (POPMHUPOBaHME 3HAHUN OCHOB XMUMUUECKOW HayKMU Kak
06/1aCTH COBPEMEHHOT'0 eCTeCTBO3HAHUS, MPAKTUUECKOH /1esTe/IbHOCTH Ue/ioBeKa U KaK OJIHOTO M3
KOMITOHEHTOB MHUPOBOM Ky/bTyphl. 3a/jaua yueOHOTo rpeiMeTa COCTOMT B (HOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAaHUW — Ba)KHeMIMX (aKTOB, TOHSTHH, 3aKOHOB U TEOPeTHUYECKUX TOJIOKEHUH,
JOCTYTIHBIX 000011IeHHT MUPOBO33pPeHUYeCKOT0 XapaKTepa, si3blKa HayKW, B TIPUOOIIeHUH K HayUHbIM
MeTo/laM T03HaHUS TIPU M3y4YeHUU BelecTB U XUMUUYECKUX peakiuii, B (HOPMUPOBAaHUU U Pa3BUTUU
MO3HABATe/IbHBIX YMEHWHM W WX TPUMEHeHWHM B yuyeOHO-TIO3HaBaTeJIbHOW U yueOHO-
HCCIIeIoBaTe/TbCKOUM /1esiTe/TbHOCTH, OCBOEHHHU TIpaBU/ Oe30racHOro oOpallleHusi C BelljeCTBaMU B
MOBCeJHEBHOM YKU3HU.

[lpy wW3yyeHMHW XWMWUM Ha YPOBHE OCHOBHOTO 0OIero o0Opa3oBaHMs Ba)KHOE 3HAUEHHe
rpuoOpesu Takue esTd, Kak:

- (GopMHpOBaHNWE HWHTE/UIEKTYaJbHO DPAa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYHUYECTBY, CAMOCTOSITE/IbHOMY TIPUHSITHUIO PEIleHH, CITOCOOHOM aflanTHPOBAThCA K OBICTPO
MEHSIIOLI[UMCS YC/IOBUSIM JKU3HU;

- HampaB/eHHOCTb OOyueHHssT Ha CHUCTeMaTHYeCcKoe TMpHOOIeHHe O00ydJarolmxcs K
CaMOCTOSITe/IbHOM TMO3HaBaTebHON [JesiTe/IbHOCTU, HayuHbIM MeTOZaM I03HaHHsl, (HOpPMHUPYIOLIUM
MOTHBAI[MIO ¥ Pa3BUTHE CIIOCOOHOCTEH K XMWY,



- obecrieueHre YCIOBUHM, CIOCOOCTBYIOIIUX TIPUOOPETeHHIO OOYYarOIUMHCS — OTbITA
pa3HO00Opa3HOM [|esITeNIbHOCTH, TO3HAaHWS W CaMOIMO3HAaHHWS, K/IIOYEeBbIX HABLIKOB (K/THOUEBBIX
KOMIIeTeHLUi), UMeIOLINX YHUBepCaJbHOe 3HaueHue /1Sl pa3/IU4YHbIX BUZIOB JlesTeIbHOCTH;

- ¢opmupoBaHre 001el (QyHKI[MOHATLHOM M eCTeCTBeHHO-HayuHOW T'DaMOTHOCTH, B TOM
yucie yMeHUH OObsICHATh M OL|eHMBATh SIBJIEHUS OKPY’Kaloll{ero MUpa, UCIO/b3ysl 3HAHUS U OTIbIT,
TOJTy4eHHbIe TIPU U3y4YeHUM XUMUH, TIPUMEHSITh UX TIPY pellleHuH Tpo0sieM B MOBCeIHEBHOM JKHU3HU
Y TPY/IOBOH [1esITe/IbHOCTH;

- ¢opmupoBaHre y 00yyaroUXcsi TYMaHUCTHUECKUX OTHOILEHWH, TIOHUMaHWs LeHHOCTH
XUMHUUECKUX 3HaHUM [ BbIpaOOTKM 5KOJIOTMYECKH L{elecoo0pasHOro TMoBefleHus B ObITY U
TPY/I0BOM ZleATe/IbHOCTH B Lie/IsIX COXpaHeHUsl CBOero 3/J0POBbsl U OKpY Katolllel MPUPOJHOW Cpeibl;

-pasBUTHe MOTHUBAL[MU K 00y4YeHHI0, CIIOCOOHOCTe K CAMOKOHTPOIIO ¥ CAaMOBOCITUTAHHIO Ha
OCHOBe YCBOeHMs1 00lI1jeueioBeuecKx L{eHHOCTeH, TOTOBHOCTH K OCO3HaHHOMY BblOOpY mpoduns u
HarpaB/IeHHOCTH Jja/ibHelIIero obyueHusl.

OO1iee uyMC/I0 YacoB, OTBEAEHHBIX [l M3yueHHs] XMMHM Ha YPOBHe OCHOBHOTO oOIiero
obpa3oBanus, coctaBssier 136 wacoB: B 8 kimacce — 68 uacoB (2 yaca B Hefenmo), B 9 kyacce — 68
yacoB (2 yaca B HeJleJii0).

COJEPXAHUE OBYUYEHUSA

8 KIIACC

ITepBoHauya/bHbIE XMMHUYECKHE TOHATHSA

[IpegmeTr xumMuu. Ponb XUMHY B )KU3HU YyesioBeKa. XUMUSA B cUCTeMe Hayk. Tesa U BeljecTsa.
®u3nueckre CBOKCTBA BellecTB. ArperaTHoe COCTOsiHUe BellecTB. [IoHsAITHe 0 MeTOZaX MO3HAHUS B
xuMud. UncTeie BemecTBa U cMecd. CriocoObI pa3ziesieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYecKue 3jieMeHTbl. CUMBOJIbI XUMUUeCKUX 3/ieMeHTOB. [IpocTeie u
C/I0’KHbIe BeleCcTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUeHUe.

Xumnueckasi popmysia. BasreHTHOCTb aTOMOB XMMUUECKUX 3/IeMEHTOB. 3aKOH TMOCTOSTHCTBA
cocraBa BelecTB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCUTe/IbHast MOJIeKyJisipHast Macca. MaccoBas
JlOJIs1 XMMUUYEeCKOr0 3/1eMeHTa B COeJUHeHUH.

KomuuectBo BerjectBa. Mosib. MosisipHass Macca. B3aMOCBSI3b KOJIMYeCTBa, MacChl U 4uCJia
CTPYKTYPHBIX eIHUL] BelllecTBa. PacuéTsl o hopMynaM XMMUUeCKUX COeUHEHUM.

duspueckue M XUMUYeCKue sBJIeHHWs. XUMHUYecKas peakLUs U e€ TMpU3Haku. 3aKoH
COXpaHeHHsi MacChl BelecTB. XuUMUueckue ypaBHeHUs. Kiaccudukaiys XUMUUeCKUX peaklyi
(coemyHeHwsI, pa3/ioXKeHuUs1, 3aMelleHHs], 00MeHa).

Xumuueckuti 3kcnepumeHm:

3HAaKOMCTBO C XWMUUYECKOM TIOCy/IOM, mpaBuWiamMu paboTbl B jaboparopuyd U TpPUEMaMH
obpaijeHusi ¢ jabopaTopHbIM 000py/ZOBaHHEM, H3ydyeHHe W OMNHCaHWe (U3NUeCKUX CBOMWCTB
00pa3lioB HeopraHWUeCKWX BelecTB, HabO/oZeHre (u3nyeckux (TlaBleHHe BOCKA, TasiHUe JIbJa,
pacTvpaHue caxapa B CTyIKe, KUTeHMe W KOHJeHCalusi BOJbl) U XUMHUUeCKUX (TOpeHHe CBeuw,
MPOKa/IMBaHHe MeJHOHN MPOBOJIOKH, B3aMMO/IeHCTBHE Mejia C KUCIOTOW) siB/IeHWH, HaOmoneHne 1
OMNMCaHWe TIPU3HAKOB TMPOTEKaHWs XMMWYECKUX peakUud (pasjioKeHWe caxapa, B3auMOJenCTBUe
CepHOM KHUCJIOTBI C XJIOpUZioM Oapusi, pa3nokeHue ruiapokcuza menu (II) mpu HarpeBaHuH,
B3aUMOJeNCTBYe Xese3a ¢ pacTBopoM cosii Meau (11), n3yueHue criocoOOB pasfiesieHusi CMecei: C
MOMOIIIbI0 MarHuTta, (GUIbTPOBaHWe, BbIllapUBaHWe, AWCTWIISALMS, XpomaTorpadusi, MpoBejeHue
OUMCTKU TIOBapeHHOW Coyid, Hab/oleHue U OrvcaHWe pe3y/bTaTOB TIPOBE/IeHUsT  OIbITa,
WUTFOCTPUPYIOLLero 3aKOH COXpaHeHHsI MacChl, CO3/laHue Mo/ieriell MoJieKy/1 (11apoCTepKHEeBbIX).

Ba)kHeiiue npejcTaBuTe/ I HeOPraHNUYeCKHX BellecTB

Bo3gyx — cmecs rasos. CocrtaB Bo3ayxa. Kuciopoj — 3/1eMeHT M IIPpOCTOe BellecTBO.
HaxoxeHre Kuciaopoja B mpupofe, Gu3nueckre M XMMHUUYeCKHe CBOMCTBA (peakldd TOpeHus).
Oxkcuapl.  IIpumenenwe kuciopozsa. CriocoObl To/yueHHss KHCIOpoZa B JjabopaTopuu U



MIPOMBIIIEHHOCTU. KpyroBopoT kuciaopoga B mnpupofe. O30H — anaoTpornHas MoAupuKaLys
KUCJI0POJa.

TerioBoii 3hdeKT XUMUUECKOW peakiid, TePMOXUMHUYeCKHe ypaBHEHHUs, 3K30- WU
3H/OTepMUYeCKHe peakiuu. TOIMBO: yroab W MeTaH. 3arpsi3HeHue BO3/yXa, YyCU/IeHHe
NapHUKOBOro 3¢ ¢deKTa, pa3pyllieHre 030HOBOT'O CJIOSI.

Bopopog, — anemeHT u npocToe BelljecTBO. HaxoxxeHue BoZiopo/Jja B pUpo/ie, pusnyeckue 1
XUMHWYeCcKHe CBOMCTBA, IPUMeHeHHe, Crioco0bl moydyeHusi. KucioTer v conu.

MonsipHbIii 00bEM Ta30B. PacuéThbl M0 XUMUUECKUM YPaBHEHUSIM.

dusuyeckue cBoMcTBa BOAbl. Bojga kak pactBopurtenb. PactBopel. HacelneHHble u
HeHachbIIlleHHble pacTBOpLl. PacTBOpUMOCTE BelrlecTB B Boje. MaccoBas [0/is1 BelljeCTBa B pacTBOpe.
XuMHuueckue CBOWCTBa BOJbl. OcHOBaHus. Ponb pacTBOPOB B TIpUPOJE U B >KM3HU YeJsiOBeKa.
KpyroBopoT BojbI B ipypo/ie. 3arpsi3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukaiusi HeopraHuueckux coefuHeHui. Okcupabl. Knaccudukaiusi  OKCHZOB:
cosieobpa3ytomiye (OCHOBHbIE, KHUC/IOTHBIE, amMdboTepHble) U Hecosieobpa3yromue. HomeHKnaTypa
oKculoB. dU3nueckue U XMUMUUeCKre CBOMCTBa OKCH/OB. [ToyyeHre OKCUIOB.

OcHoBanus. Kraccudukaiysi OCHOBaHUWM: 1IE7I0YM U HEPACTBODUMbIE  OCHOBaHWUSI.
Homenknatypa ocHoBaHui. ®Pusnyeckne M XMMHUUeCKHe CBOWCTBAa OCHOBaHUHW. [losydeHue
OCHOBaHMM.

Kucnotbl. Knaccudukauus kucnoT. HomeHknaTypa KuacroT. Pusnueckde M XUMHUECKHUe
CBOMCTBa KMC/IOT. Psif aktiBHOCTU MeTasiioB H. H. bekeTtoga. [TosiyueHue KuUcor.

Comu. HomeHknarypa coseii. @u3nueckre U XMMU4ecKue CBoMcTBa cosieil. [TonyyeHue cosen.

['eHeTHyeckasi CBSI3b MeX/ly K/lacCaMyd HeOPraHUUeCKUX CoeMHEeHUHN.

XumuuecKutl 3Kcnepumenm:

KaueCTBEHHOEe OIpe/ieJieHre COJepXKaHHsl KHUC/IOpoJila B BO3ZyXe, IOJyuyeHHe, COOMpaHWe,
pacro3HaBaHHWe W U3y4yeHHe CBOWCTB KHCI0pOJa, HAO/MoZeHre B3alMO/EMCTBUS BeL[eCTB C
KHUCJIOPOZIOM U YC/JOBUS BO3HHMKHOBEHHsI M TpeKpallleHus ropeHusi (1o)kapa), O3HaKOMJIeHHe C
oOpasijamMy OKCH/IOB U OTMCAHHE UX CBOWCTB, MOJy4YeHHe, COOMpaHue, pacrio3HaBaHUe U M3ydyeHHe
CBOMCTB Bojiopofa (TopeHue), B3auMojelcTBUe Bojopoja ¢ okcugom wmeau (II) (Bo3mMoxkHO
WCTIONb30BaHUe BH/leOMaTepyanoB), HabmofieHHe o00pasijoB BelecTB KOJIUYeCTBOM 1 MOJb,
rcciefiloBaHre 0co0O@HHOCTel pacTBOPEHHSs Bel|eCTBC pa3/IMYHON PaCTBOPUMOCTHIO, TIPUTOTOBJIEHHE
pacTBOPOB C OmMpejleIEHHOM MacCOBOM Ji0/ieli PaCTBOPEHHOTO BellleCTBa, B3aUMOJIEMCTBHE BOJIbI C
MeTa/ylaMu (HaTpyveM U KajbljeMm) (BO3MOYKHO MCIO/b30BaHME BU/leOMAaTepUaioB), UCC/ie[jOBaHUe
00pasijoB HeopraHW4YeCKHWX BeIeCTB Ppa3/IMUYHbIX K/IacCOB, HaOmO[eHrWe W3MeHeHHs OKPaCKu
WH/JMKAaTOPOB B pAaCcTBOpax KHUC/IOT W IIjesiouel, u3yueHue B3auMozencTBusi okcuga meau (II) c
pacTBOPOM CEpHOM KHWC/IOThI, KWCAOT C MeTal/laM{, peakUWd HeWTpanu3alyy, MoayYeHue
HepacTBOPUMBIX OCHOBaHWM, BbITECHEHHWE OJHOr0 MeTajjaa APYyrMM M3 pacTBopa COJH, pelleHue
5KCIepUMeHTabHbIX 3a/lau 1Mo TeMe «Ba)kHel1re K/1accbl HEOPraHWYECKUX COeIMHEeHUN.

ITepuoguuecknii 3akoH U Ilepuoaguueckass cucreMa XUMHUeCKHX 3jemMeHTOB [I. W.
MenpeneeBa. CTpoeHre aromMoB. XumHuueckass CBfi3b. OKHMC/IMTE/IbHO-BOCCTAaHOBHUTE/IbHbIE
peaxkium

[TepBbie MOMBITKA KIacCU(MUKALIMU XUMHUUYECKUX 37ieMeHTOB. [ToHSITMe O Tpyrinax CXOAHBIX
3/IeMEHTOB (LL[e/IOYHble U I1leJIOYHO3eMeJ/IbHble MeTasUlbl, FajloreHbl, MHEPTHbIE rasbl). DJIeMEeHTHI,
KOTOpbIe 00pa3ytoT aMbOTepHbIE OKCU/IbI U TUAPOKCH/IBI.

[Tepuoanueckuii 3akoH. [leproguyeckas cucteMa XuMuueckux sseMmeHToB /. V1. MeHpeneeBa.
KopoTkoneprosHas v AvHHONeproHas (opMbl [leproanueckoil cCiCTeMbl XUMUYECKUX 371EMEHTOB
0. . MenpgeneeBa. [lepuosbl ¥ rpyribl. PU3NUeCKUM CMBIC/ MOPSAKOBOIO HOMepa, HOMEpPOB
Tepro/ia U rPYIIIbI 3/IeMeHTa.

Crpoenue atomoB. CoctaB aTOMHBIX sfep. V3oTomnsl. D1eKTpoHbl. CTpoeHUe 3/1IeKTPOHHBIX
000/10ueK aTOMOB TIepBbIX 20 XUMHUUECKUX 371eMeHTOB [Teproguueckoit cuctemsl . V. MeHpeneeBa.



XapakTepruCTUKa XMMUYeCKOro 3jIeMeHTa I0 ero mosioxeHuto B [lepuoguueckon cucreme 1. U.
MeHpeneeBa.

3aKOHOMEpHOCTH H3MeHeHHsl pajidyca aTOMOB XUMHWYECKUX 3JIEMEHTOB, MeTa/UIMYecKux U
HeMeTa/lJTMYeCKUX CBOUCTB I10 TPyIIaM U MepruoiaM.

3Hauenue [leproguueckoro 3akoHa u [leprogrueckoil CUCTEMbI XUMUUECKUX 3/IEMEHTOB IS
pa3BUTUS HayKW U NpakTUKU. [1. VI. MeH ie/ieeB — YUEHBIN U rpaXk/IaHUH.

XuMuryeckasi cBsi3b. KoBasieHTHast (MO/sIpHast U HeToJIsipHasi) CBsi3b. DJIEKTPOOTPULIATEIbHOCTh
XUMUUECKUX 3/1eMeHTOB. VIOHHast CBSI3b.

Crenenp okuciaeHus. OKHACIUTe/TbHO-BOCCTAaHOBUTe/bHBIE peakly. [Ipolieccel OKuc/ieHusl U
BOCCTaHOB/IeHUs. OKUC/IUTENN ¥ BOCCTAHOBUTEIH.

Xumuueckuil 3kcnepumeHm:

r3yueHue 00pa3lioB BellleCTB MeTa/l/IOB U HEMETa/l/IOB, B3aUMO/IefiCTBUe THIPOKCH/A IIMHKA C
pacTBOpamMH KUCJ/IOT U 11le/iouel, IpoBeJileHUe OMbITOB, WIIHOCTPUPYIOLLMX TIPUMepbl OKUC/IUTEIBHO-
BOCCTAHOBUTE/IbHBIX peaKlivi (ropeHue, peakliiy pa3/ioyKeHUs], COeJUHeHNs).

MesicnpeomemHble ces3uU

Peanu3aiiusi Me>XripeIMeTHBIX CBsi3eid IPU U3yueHUM XMMUU B 8 Kijlacce OCyIleCTB/IsIeTCs uepe3
WCTOb30BaHHWEe KaK OOIMX eCTeCTBEHHO-HAYYHBIX TIOHSATHM, TaK W TIOHATHH, SIBSIOIIAXCS
CUCTEMHBIMU JI/IS1 OTJe/IbHBIX NTPeIMeTOB eCTeCTBeHHO-Hay4YHOr 0 [IUK/IA.

OO1mue ecTecTBeHHO-HayUHbIe TIOHSTUS: HAyUHBIA (DAaKT, THUTIOTe3a, TeOpHs, 3aKOH, aHasIu3,
CUHTe3, K1accuduKalus, nepuouYHoCTb, Hab/roieHre, SKCIiepUMeHT, Mo/lellMpoBaHue, U3MepeHue,
Mo/jieb, SIB/IEHUE.

dusuka: wmarepusi, aToM, 3/eKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IWJ, U30TOIIbI,
Pa/IM0AaKTUBHOCTh, MOJIEKY/Ia, 3JIEKTPUUECKUI 3apsi/i, BeI|eCTBO, Te0, 00bEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, ra3, pusnueckre BeJIMUMHbI, eIMHULIbI U3MepeHusi, KOCMOC, TylaHeThbl, 3Bé3/1bl, CosHIIe.

Buonorusi: poTocunTes, ApixaHue, 6uocdepa.

[eorpacdusi: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIE TOPO/bI, TI0/Ie3HbIE KCKOTaeMkble,
TOIJIMBO, BOJHbIE PECYDCHI.

9 KJ/IACC

BemecTBo M XUMHYeCKas peaknus

[Tepuoanueckuii 3akoH. [leproauyeckas cucTeMa XUMuueckux sseMmeHToB /1. V1. MeHieneeBa.
CTpoeHre aToMOB. 3aKOHOMEPHOCTU B M3MEHEHWU CBOWCTB XWMHUUYECKUX 3JIEMEHTOB TMepPBBIX TPEX
Mepuo/ioB, Kajus, Kaibldsl U HUX COeJUHEHUM B COOTBETCTBUU C TI0JIO)KEHHWEM 3J7IeMEeHTOB B
[Teprogrueckor cuCTeMe ¥ CTPOEHHEM HX aTOMOB.

CrpoeHve BellecTBa: BUJbl XMMHUYECKOW CBSI3U. TUMbl KPUCTa/UIMYECKUX PELIETOK,
3aBHCHMOCTb CBOWCTB BelllecTBa OT TUIa KPUCTA/I/IMUeCKOM PelIéTKU U BU/la XMMUUeCKOM CBSI3H.

Knaccudukaiysi 1 HOMeHK/1aTypa HeOpraHMueCcKUX BellecTB. XMMUYeCcKre CBOMCTBA BeIlleCTB,
OTHOCSIIIIUXCSL K pas3/lMYHbIM KjlaccaM HeopraHW4yecKuX COeJUHEHWM, TeHeTHyecKasi CBsi3b
HeopraHUuecKHX BeILecTB.

Knaccudukaiysi XuMUUeCKUX peaklyi M0 pa3/WyHbIM MpU3HaKaM (10 YMC/Iy U COCTaBy
yUaCTBYIOIIUX B peakliiy BelleCTB, M0 TerjoBoMy 3¢ deKTy, M0 W3MeHeHUI0 CTelleHel OKHCIeHUs
XUMHUUYECKUX 37IeMeHTOB, TI0 00paTUMOCTH, TI0 YYaCTHUIO KaTaau3aTtopa). DK30- M SH/0TepMHUeCKIe
peakLiy, TepMOXUMHUUECKHe YPaBHEeHUs.

[ToHsATHE O CKOPOCTH XMMHUECKOH peakiuu. [loHsThe 06 00OpaTUMBIX M HeOOpPaTHMBIX
XUMHUYEeCKUX peaklysix. [IoHsITHe 0 TOMOTeHHBIX U reTeporeHHbIX peaklusx. [IoHATHe O KaTanu3e.
[ToHATHEe 0 XMMHUECKOM paBHOBeCHH. DakKTOpbI, BAUSIOLIME HA CKOPOCTh XUMUUECKOM peakluu 1
T0JI0’KeHHe XUMUUeCKOTr0 paBHOBECHSI.

OKUC/INTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaklUd,  3JIEKTPOHHbIM ~ GasaHC  OKUC/UTeThHO-
BOCCTaHOBUTebHOM peakiuu. CocTaB/ieHWe ypaBHEHUN OKUC/IUTeTbHO-BOCCTAHOBUTEIbHBIX
peakiii C UCTMOIb30BaHWeM MeTO/a 3JIeEKTPOHHOT0 OasaHca.



Teopusi 3/1€KTPOJIMTUYECKOM JMUCCOLMALIMM. OJIEKTPOJIMTBI W He3/IeKTpoyuTel. KaTnonsl,
aHWOHBbI. MexaHu3M [JuCCoLMaly BellecTB C pas3/M4yHbIMU BUZAMHM XUMHUUYeCKOM CBsi3U. CTemneHb
Juccoruauyu. CUibHbIe U c1abble 3/1eKTPOJUTHI.

Peakiun MOHHOTO OOMeHa. Y(CJ/IOBUsSI TIPOTeKaHWs peakl[iii MOHHOTO OOMeHa, TOJIHble U
COKpallléHHble HWOHHblEe YypaBHeHUsl peakuuil. CBOMCTBA KHUCJIOT, OCHOBaHUM M COJIell B CBeTe
Tnipe/icTaB/ieHNi 00 3/1eKTPOIUTHUeCKOH Jucconyanui. KauecTBeHHbIe peakliuy Ha MOHBI. [ToHsTHE O
TUZIPOIN3e COJIeM.

Xumuueckuii 3kcnepumeHm:

O3HaKOMJIeHHe C MO/Ie/IIMU KPUCTA/JIMYeCKUX PellIéTOK HeOpraHnueCKUX BelljeCTB — MeTasl/IoB
M HeMeTa/inoB (rpadura ¥ anMmasa), C/IOKHBIX BeleCTB (X/J0puja HaTpusi), HCCIe0BaHUe
3aBHCUMOCTH CKOPOCTU XMMUUYECKOW peakLiy OT BO3ZeNCTBUs pa3/IMUHbIX AKTOPOB, UCC/Ie/J0OBaHKe
3/IeKTPONPOBOJHOCTA PaCcTBOPOB BeIeCTB, MpoLecca AUCCOLMALMM KHUCJIOT, 1Ijejioueld U cosei
(BO3MOXKHO MCITI0/Ib30BaHKe BH/Ie0 MaTepuasioB), IpOBe/ileH!e OMNbITOB, UTFOCTPUPYIOIIKX MPU3HAKU
NpOTeKaHUsl peaklyii HOHHOro obMeHa (0bpa3oBaHMe ocajika, Bbl/ie/leHHe ra3a, 00pa3oBaHue BOJbI),
OIBITOB, WIIKOCTPUPYIOIIMX IIpUMepPbl OKHUC/IUTeTbHO-BOCCTAHOBUTEbHBIX peaklui (ropeHue,
peakLuM pas/oKeHWs, COeJVHEeHMs), paclio3HaBaHUWe HeOpraHW4eCKUX BellecTB C ITOMOLBIO
KaueCTBeHHbBIX peaklii Ha MOHBI, pellleHue SKCIiepUMeHTa/lbHbIX 3a/a4.

HemeTasibl 4 UX COeJUHEHUSA

OO6rmasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTe€PHBIE CTEleHH
okucsieHusi. CtpoeHue U (pr3MuUecKHWe CBOMCTBA IPOCTBHIX BEIECTB — Ta/JOreHOB. XHWMHUYEeCKue
CBOMCTBA Ha IIpUMepe Xjopa (B3aMMOZEHCTBMe C MeTa/ulaMM, HeMeTa/lJlaMH, Ie/louaMH).
XnopoBogopog. CossiHasg KUC/IOTa, XMUMHUYeCKWe CBOMCTBa, MOJy4yeHHe, NpuUMeHeHue. [leiicTBUe
XJIopa ¥ XJIOPOBOZOPOZA Ha OpraHU3M 4esjOoBeKa. BakHeillllMe XJIOPUAbI M UX HaxoXJeHue B
TIpUpozie.

OOmiasi xapakTepucTuka 37eMeHTOB VIA-rpymmel.  OcoOeHHOCTHM CTpPOeHHsI aTOMOB,
XapaKTepHble CTereHW OKucieHus. CTpoeHWe U (U3MUeCKHe CBOMCTBA IPOCTHIX BeIeCTB —
KHCIOPOZA U cepbl. AJJIOTPOIIHbIe MOAUGDUKALIMY KUCIOPOAA U cepbl. XUMHUUeCKre CBOMCTBA Cephl.
CepoBogiopoJi, CTpoeHue, (pr3nuecKrie U XUMHAYecKre CcBOMCTBA. OKCH/bI Cepbl KaK Mpe/CTaBUTeN
KAC/IOTHBIX OKcuzloB. CepHass KHMC/IOTa, (y3nyeckue M XHMMHUecKhe CcBoicTBa (oOmiye Kak
NpeJiCTaBUTeIsl Kjlacca KUCJIOT U crenuduueckre). XUMHUUYeCKHe peakluH, Jekallde B OCHOBe
MIPOMBILIJIEHHOTO criocoba TosyyeHUsi CcepHOl KucIoThl. [IprmeHeHWe cepHOW KHUCAOTBL. Comu
CepHOW KUC/IOThl, KaueCTBeHHasl peaklUs Ha Cy/bdaT-uoH. HaxokzeHre ceprl U eé coefHEHUM B
rpupozie. XMMHAUYeCKoe 3arpsi3HeHre OKpY Karolllel Cpe/ibl COeIMHeHUsIMU Cepbl (KMCJIOTHBIE JOXKIH,
3arpsi3HeHHe BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeJoTBpalleHusl.

OOrmiasi xXapakTepuCTHKa 3/eMeHTOB VA-rpymmbel. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapakKTepHble CTeleHW OKMC/IeHUsl. A30T, pacripoCcTpaHeHre B MpUpo/Je, (Gr3nuecKre U XUMHUYeCKUe
cBoiicTBa. KpyroBopor asora B mnpupofie. AMMMaK, ero (usuueckue M XMMHUYeCKHe CBOWCTBA,
rosiyueHve U npumeHeHve. Coiv aMMOHUS, UX (U3MYeCKHe U XUMUUeCKue CBOWMCTBA, IPUMeHeHNe.
KauecTBeHHass peaklldsi Ha WOHbI aMMOHUS. A30THas KWC/IOTa, e€é Toay4yeHHe, (u3nueckue U
XUMHUUecKre CBoicTBa (oOmye Kak TIpeACTaBUTeNs Kiacca KUACIOT U CcrelydHrueckue).
Wcrosib30BaHNe HUTPATOB U COJIeH aMMOHHUSI B KaueCTBe MUHEpaIbHBIX yZAoOpeHuil. XuMuueckoe
3arpsi3HeHHe OKpY)Karolllel Ccpefibl COeJMHEeHUsIMU a30Ta (KUC/IOTHbIE [JOXKIH, 3arpsisHEeHUe BO3[yXa,
MouBkl U BoloéMOB). Pocdop, annorponHble Mogudukauuu docdopa, pusndeckre U XUMUUecKre
cBorictBa. Okcug dochopa (V) u docdhopHas KucioTa, (usmyeckie U XUMHUeCKHe CBOWCTBa,
nonyveHue. Vcronb3oBaHue gocdaToB B KaueCTBe MUHEPaIbHBIX y100peHUH.

OOmjass xapakTepyucTHKa 37emMeHToB IVA-rpymmbl. OcCOOEHHOCTM CTPOEHHMsS aTOMOB,
XapaKTepHble CTelleHW OKUC/IeHUWs. YTJ/epo/i, a/UIOTPOINHble MOAWU(UKALMM, pacnpocTpaHeHue B
npupo/ie, ¢pusnUeckre W XUMHUeCKre CBOWMCTBa. Azcopbuusi. KpyroBopor yrieposa B mpupoge.
Okcuzpl yriaepofa, Mx (y3dyeckre M XUMHUUECKUe CBOMCTBA, [|eMCTBHE HA >KUBble OPraHU3MBbI,



MoJlyueHre Y TIpUMeHeHHe. JKOJIoTMYecKre Tpo0sieMbl, CBsi3aHHBIE C OKcHaoM yriaepoza (IV),
TUITOTe3a I7100a/bHOTO MOTeIJIeHUsT KJIMMaTa, MapHUKOBBIM 3G GheKT. YToabHas KUCI0Ta U €€ COJH,
ux (usnueckre U XUMHYeCKHe CBOWMCTBa, MojiyueHHe U NpuMeHeHWe. KauecTBeHHasi peakliysi Ha
KapboHaTt-uoHbL. Vcriosnb30BaHWe KapboHATOB B OBITY, MeJAWL[MHe, TIPOMBILIJIEHHOCTH U CelbCKOM
XO3SIICTBeE.

[TepBoHaua/ibHbIe TIOHATUSI 00 OpraHWYeCKHWX BeIeCTBaX KaK O COeJWHEHWSX YIiepofa
(MeTaH, 3TaH, 3TW/IEH, alleTU/eH, 3TaHOJ, TJIMIepUH, YKCyCHast KACoTa). [IpupojHble UCTOUHUKH
yT7IeBOAOPOAIOB (Yro/ib, MPUPOHBIN a3, HedThb), MPOAYKTH UX repepaboTKu (OeH3WH), UX POJb B
ObITYy W TIpOMBIIIEHHOCTH. [loHATHE O OMONIOTHYeCKHM Ba)KHBIX BeIeCTBAX: JKUpax, Oeskax,
yrAeBofax — U UX pPOMA B JKA3HM uesloBeKa. MaTepuanbHOe €WHCTBO OpraHUuecKux |
HeopraHuuecKrux CoeJUHeHHUH.

KpemHuii, ero ¢usuueckre U XMMHA4YecKle CBOMCTBA, MoiyueHre U ripuMeHeHue. CoeiliHeHUs
KpemHUs1 B mipupoie. O6iue npescraBieHus 06 okcuje kKpemHusi (IV) u KpeMHUeBOW KUCTIOTe.
CunMKatel, WX UCTOMb30BaHHE B OBITY, B TIPOMBIIIJIEHHOCTH. BakHelIlnie CTpPOUTe/bHbIe
MaTepuasibl: KepaMHKa, CTeK/Io, I[eMeHT, 0eToH, keme300eToH. IIpobGiembl 6e30racHOro
HCTIO/Tb30BaHUS CTPOUTE/TLHBIX MaTepHasiOB B TTOBCEJHEBHOM >KH3HHU.

Xumuueckuii 3kcnepumeHm:

n3yueHre 00pa3lOB HEOPraHWUEeCKUX BeIeCTB, CBOWCTB COJISTHOM KHC/IOTBI, TIPOBeJieHHe
KayeCTBEHHBIX peakIMii Ha XJIOPUJ-UOHBI W HaOJIIoZieHHe TIPU3HAKOB WX TIPOTEKaHWsl, OIIBITHI,
oTpakaroiiye ¢usMueckie U XUMHUYecKhe CBOWCTBA TrajioreéHOB W MX COeAUHEHUM (BO3MOXXHO
WCTIONb30BaHUe BH/leOMaTepyasioB), O3HaKOMJeHHWe C o0paslamMu XJIOpUAOB (TaJoreHUI0B),
o3HakoM/ieHHe C obpa3ljaMu ceppl W €€  COoeUHEHUsSMH (BO3MOXKHO HCIIO/Ib30BaHHE
BUJIeOMaTepHaioB),  HabO/roZileHWe  Tpoljecca  OOyr/iMBaHWS — caxapa  MOf  JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHC/IOThI, U3yUeHHe XUMHUECKHUX CBOWCTB pa30aBleHHOW CepHOU
KWCJIOTHI, TIPOBeJieHHe KaueCTBEHHOM peakluud Ha Cyabdar-MoH U HabmofeHue TpuU3Haka eé
MpOTeKaHUsl, O3HaKOMJIeHHWe C (U3MUYeCKUMH CBOWCTBaMM a30Ta, Qochopa M UX COeJUHEHUM
(BO3MOYXHO HCTIO/Ib30BaHKE BHZEOMAaTephasoB), oOpasljaMyd a30THBIX U (OCHOPHBIX yA00peHHH,
rosiyueHue, cobvpaHyre, pacrio3HaBaHUe U W3yueHHe CBOWCTB aMMHaka, IpoBe/ieHre KaueCTBeHHbIX
peakLiii Ha MOH aMMOHUs U (ocdaT-uoH U U3yueHHe TIPU3HAKOB UX MPOTeKaHUs], B3aUMO/IefCTBHe
KOHLIEHTPHPOBAaHHOM a30THOM KUCJIOThI C Me/ibl0 (BO3MOXKHO HCII0/Ib30BaHUe BHeOoMaTepuasioB),
v3ydyeHUe MoJesiell KpUCTa/JIMyeCKUX pelIeTOK anmasa, rpadwura, ¢ysnepeHa, 03HaAKOMJIeHHE C
MPOIIeCCOM  a/iCOPOLIMK  PACTBOPEHHBIX  BEIECTB AKTUBUPOBAHHBIM YIVIEM U  yCTPOHCTBOM
MPOTHBOra3a, IOJiyyeHHe, coOWpaHWe, pacro3HaBaHWe W H3yueHWe CBOWCTB YIJIEKHC/IOTO Trasa,
MpOBeJleHre KaueCTBEHHBIX peaklMii Ha KapOOHAaT M CH/IMKAaT-MOHBbI U W3y4yeHHe TPU3HAKOB MX
MpOTeKaHUsl, O3HAKOMJ/IeHWe C TPOAYyKIMeld CUIMKAaTHOW  TPOMBIIIEHHOCTH, pelleHue
9KCTIepUMeHTa/IbHBIX 3a/lay 10 TeMe «BakHelile HeMeTal/ibl U UX COeJJUHEeHHs».

Merta/uibl M X COeAMHEHUSA

OO0111ast XapaKTepUCTHKAa XUMHUECKUX 3/IEMEHTOB — MeTalJIOB Ha OCHOBAHUU WX TIOJIOXKEHHS B
[Tepuoguueckoid cucTeMe XUMHYecKuUx 3nemeHToB [I. WM. MeHzieneeBa W CTPOEHMs aTOMOB.
CrtpoeHre MeTa/ioB. MeTanmMueckass CBSI3b W MeTaJ/UTMUecKasi KpUCTa/UTMYecKasl PpeIreTka.
ONeKTPOXUMHUYEeCKUN psif HalpsbkeHWH MeTannoB. Pr3nyeckre U XMMHAYeCKHe CBOMCTBA METaslIOB.
O6mmue crocoObl ToMydeHUs] MeTa/uioB. [IOHATHE O KOPpPO3WM MeTa/IOB, OCHOBHBIE CMOCOOBI
3aIUTHI UX OT KOoppo3uu. CriiaBel (CTanb, YyryH, JIOpPaTIOMUHNUN, OPOH3a) ¥ UX NTPUMeHeHHe B ObITy
Y TIPOMBIILIJIEHHOCTH.

[IesiouHble MeTasIbL: T0/I0KeHWe B Tlepuouueckoi cuctreMe XUMHUUeCKUX 3ieMeHTOB /1. U.
MeHesieeBa, CTpOeHHEe X aTOMOB, HaXOXK/leHHe B Mpupoje. ®usnueckre U XUMHUYeCKUe CBOWCTBA
(Ha mipuMepe HaTpus U Kaausi). OKCUZBI M TUAPOKCHU/IBI HAaTpUs U Kanus. [IpuMeHeHHe 1[eI0UHBIX
METaJI/IOB ¥ UX COeJTUHEHHUH.



[ITeouHO3eMeibHBIE MeTa/l/Ibl MarHUM Y Ka/bLWK: MoJioKeHWe B Ilepuoguueckor cucreme
XUMHUUeCcKux ssemeHTOB [I. W. MeHjeneeBa, CTpoeHMe HUX aTOMOB, HaxOXJeHHe B TIPUPOJeE.
®du3nueckre U XMMUUeCKHe CBOMCTBA MarHusi U KajibLivsi. BakHelmme coefuHeHUs Kanblusi (OKCUZ,
TUIPOKCH/I, COJTH). 2KECTKOCTb BOJBI M CIIOCOOBI €€ yCcTpaHeHUs.

AnmoMuHui: TIo7I0oKeHHWe B Ilepyuoindueckoll cucTeMe XUMHYeCKMX »3neMmeHToB [I. U.
MeHzieneeBa, CTpOeHHe aToOMa, HaxoXKJeHue B mpupofe. Pusnueckre W XUMHUUECKHe CBOMCTBa
anoMuHUs. AMQoTepHbIe CBOMCTBA OKCHU/Ia U THAPOKCH/A aTFOMUHUSI.

Keneso: nonoxenre B [lepuoguyeckor cucTeMe XUMHUYeCKux 371eMeHTOB 1. V1. MeHzieneeBa,
CTpPOEHHEe aTOMa, HaxoXKJeHue B mpupoje. Pr3ndeckre U XMMHUYECKHe CBOWCTBA keye3a. OKCHUJbI,
ruApoKcubl U cou xxesnesa (I1) u »xene3sa (III), ux cocras, CBOMCTBA U MOTyUYeHUe.

Xumuueckuil 3kcnepumeHm:

03HaKOMJIeHHe C 00pa3liaMi MeTa/lJIoB U CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMH, U3yUueHHe
pe3y/sbTaTOB KOPPO3UM MeTa/IOB (BO3MOYKHO HCTIONb30BaHHE BH/jeOMaTeprasioB), ocobeHHOCTel
B3aUMO/IEMCTBUSI OKCH/Ia Ka/IbLIUSI U HAaTPUsl C BO/IOM (BO3MOYKHO UCIIO/Ib30BaHUe BH/ieOMaTeprasion),
WccreJoBaHUe CBOMCTB >KECTKOW BOJbI, Tpollecca TOpeHusi jkele3a B KUCI0poJe (BO3MOXXHO
WCIO/b30BaHWE BHeOMAaTepuasnoB), TMPU3HAKOB IPOTEKAaHUS KAueCTBEHHBIX peaklMd Ha HWOHBI:
MarHusl, Ka/bLysl, aTFOMHHMS, IUHKa, >kese3a (I1) u xxene3sa (II1), meau (II), HabmomeHye U OMUCaHUe
TMPOLIECCOB OKpaIllMBaHUs MJIaMeHU MOHAMU HaTpusl, Kajusi U Kajablysl (BO3MOXXHO MCIOJIb30BaHUE
BU/IeOMaTepHasioB), MUCCAeloBaHUe aM(OTePHBIX CBOWCTB TUPOKCHU/A aJIOMUHUS U THAPOKCHAA
LIMHKa, pellleHre 3KCIepUMeHTa/IbHbIX 3a/lau 0 TeMe «Ba)kHellllvie MeTaslibl ¥ UX COeJUHEeHUsI».

XuMHA U OKpyXXawlas cpeja

BelmjectBa ¥ maTepuanbl B TOBCEJHEBHOM >KHU3HU 4YesioBeKa. besomacHoe HCMOnb30oBaHUE
BeIIleCTB U XUMUUECKUX peaklyii B ObiTy. [TepBast TOMOII[b MPH XUMHUECKUX 0’KOTaX M OTPaBJIeHHUSIX.

XHWMHUUeCKOe 3arpsi3HeHue OKpy)Karolled cpenbl (MpefenbHasi AOMyCTMMasi KOHLIEHTpaLus
Betiects, ganee — [1/JK). Posb XMy B pelieHuH 3K0JIOTHUeCKUX ITPOOIIeM.

Xumuueckuii 3kcnepumeHm:

r3ydyeHue 006pa3lioB MaTepHasioB (CTEeK/IO, CIIJIaBbl MeTas/IOB, TTOIMMepHbIe MaTepyarbl).

Meacnpedmemuble ces3u

Peanu3anusi Me)XripeIMeTHBIX CBsi3eid IIPU U3yUeHUHM XMMUU B 9 KJlacce OCyILeCTB/ISIeTCS uepe3
WCTIOb30BaHHWe KakK OOIIMX eCTeCTBeHHO-HAaYYHbIX TIOHSATHM, TaK W TIOHATHH, SIBSIOIIUAXCS
CUCTEeMHBIMU /11 OTZe/IbHBIX [PeJMeTOB eCTeCTBEHHO-HAayUHOI'0 LIUK/Ia.

OO1Me ecTecTBeHHO-HayUHble MOHSTUS: Hay4yHbINA (haKT, TMIOTe3a, 3aKOH, TEOpHs, aHasu3,
CUHTe3, KaccubuKalus, epuoiMYHOCTb, Hab/TFOZIeHre, SKCIIeEPUMEHT, MO/Ie/TUPOBaHue, U3MepeHHe,
MO/iefib, sIBJieHHe, TTapHUKOBBIN 3(D(eKT, TeXHOIOTsl, MaTepUaJibl.

®usnka: wMmarTepus, aToOM, 3JIeKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaZiIM0aKTUBHOCTh, MOJIEKY/1a, 3/IeKTPUUECKUM 3apsi]], TPOBOAHUKH, TTOTYTIPOBOAHUKY, JU3IEKTPUKH,
¢dboTo3/1eMeHT, BelllecTBO, Teno, O0OBEM, arperaTHOe COCTOsIHME BelllecTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KpUCTa/I/TMUecKas peléTKa, CriaBbl, (pHM3nuecKkre BeJTMUUHBI, eIMHULIbI U3MepeHus,
KOCMMUEeCKOe MPOCTPaHCTBO, TJIaHeThl, 3B€3/bl, CoJHLe.

Buonorus: dotocuHTe3, [bpixaHue, Owocdepa, 3KOCHCTEMa, MUHepasbHble ya00peHus,
MHUKDPO3/1eMEeHTbI, MAKPO3/IeMEeHThI, TUTaTe/IbHbIe BellleCTBa.

[eorpadusi: atmocdepa, ruzpocdepa, MUHepasbl, TOPHbIE TOPO/bI, TI0/Ie3HbIE KCKOTaeMble,
TOTJZIUBO, BOJJHbIE PeCYPChI.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUHSA IIPOIT'PAMMBI 110 XMMHWM HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDBI



JINUHOCTHBIE ~ pe3y/bTaThl OCBOEHMs TIPOrpaMMbl OCHOBHOTO 00Iero o6Gpa3oBaHus
JIOCTUTAIOTCST B XO/le 00yueHUss XMMHUU B eJUHCTBEe y4eOHOW W BOCIIUTATe/NbHOMW JIeATebHOCTH B
COOTBETCTBUM C TPAJUI[MOHHBIMU POCCHUHCKHMHU COIJUOKYILTYPHBIMHA U [yXOBHO-HPABCTBEHHBIMU
L[EHHOCTSIMU, TIPUHATBIMM B OOII[eCTBe TMpaBUIaMM W HOpPMaMH TIOBeJeHUS U CTMOCOOCTBYIOT
rpoljeccaM CaMOTIO3HaHUsI, CAMOPa3BUTUS U COL[MATM3al[MK 00yUaroImxcs.

JINUHOCTHBIE  pe3yJbTaThbl OTPA)KAlOT TOTOBHOCTh OOYYAKOIIMXCS  PYKOBO/ICTBOBATHCS
CUCTeMOM TIO3UTHBHBIX 1LIEHHOCTHBIX OPHUEHTAL[|i U PaCIIMpeHUe OITbITa /IesTe/IbHOCTH Ha e€ OCHOBe,
B TOM UHCJIe B YaCTHU:

1)maTpuoTHUYEeCKOr0 BOCIIMTAHUA:

L[EHHOCTHOTO OTHOIIIEHUsI K OTeueCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HayUHOMY
Hac/einuio, TIOHWMMAHWS 3HAueHHsT XUMMWUECKOW HayKu B JKM3HM COBPEMEHHOro OOIlecTBa,
CTIOCOOHOCTH B/Ia/IeTh AOCTOBEpHON HWHGoOpMalieli O TepefioBbIX [JOCTWKEHUSIX M OTKPBITUSX
MHPOBOM U OTeueCTBeHHOW XUMHH, 3aMHTePeCOBAHHOCTH B HAyUHBIX 3HAHUSX 00 yCTpPONCTBe MUpa U
ob1riecTBa;

2)rpa)kiaHCKOr0 BOCITUTAHUSA:

MpeJCTaB/ieHnss O COI[HA/JIbHBIX HOpPMax M TIPaBWIaX MEXJIUUYHOCTHBIX OTHOIIIEHHUH B
KOJI/IeKTHBe, KOMMYHUKaTUBHOU KOMITeTeHTHOCTH B 00111eCTBEHHO T10JIe3HOM,
yueOHOMCC/Ie[OBaTeIbCKON, TBOPUYECKOHM U JIPYTMX BHJAX [IeATeJbHOCTH, TOTOBHOCTH K
pa3Ho00Opa3Holl COBMECTHOM [lesiTeTbHOCTH TPH BBIMOJHEHWH YyueOHbIX, TMO3HaBaTe/lbHbLIX 3ajay,
BBLITIOJTHEHUM XUMHUECKUX JSKCIIEPUMEHTOB, CO3/[aHUM y4eOHBIX IIPOEKTOB, CTpeM/IeHUs K
B3aMMOMOHUMAHHIO M B3aUMOIIOMOLI[M B TIpoljecce 3ToW yueOHOM JesTenbHOCTH, TOTOBHOCTH
OLIeHMBaTh CBOE TOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIel C MO3WI[UM HPABCTBEHHBIX U TTPABOBBIX
HOPM C yUéTOM OCO3HAHHSI TIOC/IeJICTBUM TIOCTYTIKOB,;

3)LleHHOCTH HayYHOT'0 MO3HAHUA:

MHPOBO33peHueCcKre MpefiCTaB/IeHusi O BelljeCTBe U XUMUUECKOM peaki[ii, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO pa3BUTUSI HAaYKU W COCTaB/SIOIIME OCHOBY /Jisi TIOHUMAaHUS CYIIJHOCTH
HayuyHOW KapTWUHBI MMpa, Tpe/CTaB/ieHusi 00 OCHOBHBIX 3aKOHOMEDPHOCTSIX pa3BUTUs TIPUPO/BI,
B3aMMOCBSI35IX UesIoBeKa C TIPUPOJHOU Cpeiol, 0 PO/ XMMHHU B TTO3HAHWH 3TUX 3aKOHOMEPHOCTel;

ro3HaBaTe/lbHble MOTHBBI, HalpaB/ieHHble Ha TIOy4YeHHe HOBLIX 3HaHUW TI0 XUMWH,
HeoOXofMble fijii  OOBSICHeHUs] HAO/MIO/laeMbIX TIPOL[ECCOB U SIBJIEHWM, T103HABaTebHOM,
MHGOPMALIMOHHON M UWTAaTebCKOW KY/bTYPhI, B TOM UKCJ/ie HaBBIKOB CaMOCTOSITE/IbHOW paboThI €
yueOHbIMM TEKCTaMH, CITPABOYHOM JIUTEpaTypOM, [OCTYIMHBIMA TeXHUUYeCKUMH CpeJCTBaMU
HMH(MOPMaLIMOHHBIX TeXHOJIOTHH;

UHTepeC K OOyYeHWI0 U TI03HaHMIO, JII0OO3HATEeNbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
camoo0Opa3oBaHuIO, TMPOEKTHOW U UCC/Ie[0BaTeTbCKOM JesTe/IbHOCTU, K OCO3HAaHHOMY BbLIOODY
HaIpaB/IEHHOCTU U YPOBHS 00yueHUs B abHeHIIeM;

4)bopmupoBaHus KY/JIbTYPbI 3J0POBbS:

0CO3HaHUe 1[eHHOCTH >KU3HHU, OTBETCTBEHHOI'O0 OTHOIIIEHHUSI K CBOEMY 3/0POBbIO, YCTAHOBKH Ha
3[10POBBIM 00pa3 >KU3HU, 0CO3HAHUE TI0C/Ie/ICTBUI U HETPUSITHE BPeAHBIX MPUBbIYEK (YIOTpeOsieHust
aJIKOTOJIsI, HAapKOTHUKOB, KypeHHs), HeoOXOJUMOCTH COOJIIo[ieHUs TpaBWI 0e30MmacHOCTA TIpH
oOpalrieHny ¢ XMMUYeCKUMU BeIleCTBaMH B OBITY U peabHOM >KU3HU;

5)Tpy/0BOr0 BOCIUTAHHUA:

HMHTEepeC K TPAaKTUUeCKOMY M3yueHHio rpodeccuil U Tpyja pa3/MuHOTO POZia, YBaKeHHe K
TPYAy U pe3yJibTaTaM TPY/0BOM /leATebHOCTH, B TOM UHCJ/Ie Ha OCHOBe TIPUMeHEeHHs TpeIMeTHBIX
3HaHWM 10 XUMHH, 0CO3HAHHBIA BHIOOD UHAWBU/YaTbHON TPaeKTOPUU MPO/I0/DKeHHs1 00pa3oBaHus C
yuéTOM JIMUHOCTHBIX HWHTEPECOB U CIIOCOOHOCTM K XUMHHU, OOIeCTBEHHBIX WHTEPECOB U
noTpeOHOCTEH, YCIeTHOM MpodecCoHaIbHON AeATebHOCTA U Pa3BUTHS HeOOXOAMMBIX YMEHHH,
TOTOBHOCTD a/IalITUPOBATLCS B IPOdeCCHOHABHOM Cpe/ie;

6)3K0/10rMuecKoro BOCIIUTAHMSA:



9KOJIOTUYeCKH Ljesiecoo0pa3HOe OTHOILeHWe K TPUPOZie KaK MCTOYHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyIIleCTBOBaHMs, TIOHMMaHHMe I[eHHOCTH 3/I0pOBOTr0 W 0e30macHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOILIEHHEe K COOCTBEHHOMY (PU3NUeCKOMY U TCUXHUUYECKOMY 370pPOBbIO, OCO3HaHUE
LEHHOCTU COOJIto/ieHrs1 TpaBU/I Oe30racHOro ToBejileHusl TIpM paboTe C BelljeCcTBaMH, a Takke B
CUTYALUSAX, YTPOXKAIOLUX 3/J0POBBIO U XKU3HU JTIO/IeH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUs, TI0Jy4YaeMble TIPM W3Y4YeHWU XUMWHU, [JIs pellieHust 3afad,
CBSI3aHHBIX C OKpY’Karoll|eil MpUPOJHOW Cpe/ioH, /1/isl TIOBBIILIEHUS] YPOBHSI 9KOJI0TMUYeCKOW KY/bTYPBl,
0CO3HaHUs TJI00a/ILHOTO XapakKTepa 3KOJ0TMYecKWX MpoOsieM W IMyTel WX peIleHus] TOCPeZCTBOM
METO/IOB XUMUH, 3KOJIOTUUYECKOT'0 MBbIIIJIeHUs], yMeHUs] PYKOBO/ICTBOBATLCSI MM B TO3HABaTe/bHOM,
KOMMYHUKaTUBHOU U COLIMATbHOM TIPAKTUKe.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanpeAMeTHbIX Ppe3y/IbTaTOB BBIJENSIOT 3HauMMble [  (OPMUPOBAHUS
MHUPOBO33peHusi 00llleHayuyHble TOHSATUs (3aKOH, TeopHsi, TPUHLIMI, TUMOTe3a, (akT, CHUCTeMa,
MpOIiecC, SKCIepUMEeHT W JIpyroe.), KOTOpble HCIONBb3YHTCA B €CTeCTBEHHO-HAayUHBIX yueOHBIX
rpegMeTax W TO3BOJISIIOT Ha OCHOBe 3HAHWM U3 3TUX MpeiMeToB (hOPMHUPOBATH TpeZCTaBIeHHEe O
[[eJIOCTHOM HayuyHOW KapTWHe MHUpa, W YHUBepcajbHble yueOHble MAelCTBUS (TT03HABaTesbHBIE,
KOMMYHUKaTUBHbBIE, PETY/IATHBHBbIE), KOTOpble o00ecreunBaloT (HOPMUPOBaHME TOTOBHOCTH K
CaMOCTOSTe/IbHOMY TIJIAHUPOBAHUIO M OCYIL[eCTBJIEHUIO YUeOHOM /IesTeTbHOCTH.

ITo3HaBaTe/bHBIE YyHHBeEPCa/IbHbIE yUeOHbIe JeliCTBUS

Ba3oBbie ioruuyeckue AeiCTBHUSA:

yYMeHHUsI UCII0/Ib30BaTh MPUEMBI JIOTUUECKOTO MBIILJIeHHsI TIPY OCBOEHHHU 3HAHWM: pacKpbIBaTh
CMBICJT XUMUUECKUX TOHATUM (BBIJE/IATh WX XapaKTepHbIe TIPHU3HAKHW, yCTaHAB/IMBATh B3aUMOCBSI3b C
JIPYTUMH TIOHSTHSIMH), MCII0/Ib30BaTh TIOHATHUS [jisi OOBSCHEHWS OT[e/bHBIX (DaKTOB U SIBJIEHUH,
BbIOMpATh OCHOBAaHUSI U KPUTEPUU /ISl K/IACCU(PUKALIUA XUMHUECKUX BEINeCTB W XUMHUYEeCKUX
peaKkiuii, yCTaHaB/IMBaTh MPUUHUHHO-C/Ie/[CTBEHHbIE CBSI3U MEXIy OOBEKTaMU W3yUeHUs, CTPOUTh
JIoTUUeCcKUe paccyxaeHus (UHIyKTUBHbIe, [eJyKTUBHbIe, 10 aHa/JOTWUW), [efaTb BBIBOJLI U
3aK/IIOUeHUS;

yMeHHe TIpUMEHSITb B TMpoIiecce II03HAHUsI TIOHATHS (TIpeAMeTHbie W MeTarnpeaMeTHbIE),
CUMBOJIMUeCKre (3HaKOBbIE) MO/IeJIM, WCIOJb3yeMble B XHWMHUH, TIpeoOpa3oBbIBaTh IIMPOKO
NpUMeHsieMble B XWMHUHM MoO/le/lbHble TIpe/ICTaBIeHHsI — XUMHWUeCKHM 3HakK (CHMBOJI 3/7IeMEHTa),
XUMHYeckast opMmysia ¥ ypaBHeHHe XUMUYeCKOU peaki[uu — TIPY pellieHnH yueOHO-TT03HaBaTeTbHbIX
3aflau, C YYETOM 3THX MO/INIbHBIX TIPeZCTaB/eHNU BBISIB/IATH M XapaKTePU30BaTh CYII[eCTBEHHbBIE
MIPU3HAKKU U3yUaeMbIX 00bEKTOB — XUMUUECKUX BEIeCTB U XUMHUECKUX PeaKI[|i, BBISB/ISATh 00III1e
3aKOHOMEpPHOCTHU, TPUUUHHO-C/IeICTBEHHbIE CBS3U W TIPOTUBOpPEUMs] B H3ydyaeMbIX TMpolieccax u
SIBJIEHUSIX.

Ba3oBble ncciejoBaTe/IbCKUe JeHCTBHA:

yMeHHe UCII0J/Ib30BaTh IMOCTaB/IeHHbIe BOMIPOCH! B KaueCTBe MHCTPYMeHTa M03HaHus, a TakKe B
KauecTBe OCHOBBI [ijii (JOPMUPOBAHUSI TMIOTe3bl MO TPOBePKe TPaBUIBHOCTU BBICKA3bIBaeMbIX
CY>KJeHU;

npuobpeTeHre OMbITa 10 TJIAHMPOBAHHWIO, OpPraHM3al[id U TIPOBE/IEHUIO YUYeHUYeCKUX
9KCIIEPUMEHTOB, yYMeHHe HaO/IoJaTh 3a XOJ0M IIpoIiecca, CaMOCTOSITeJTbHO TPOTHO3WMPOBATh €ro
pe3ynbTar, (HOpMYJUPOBaTh OOOOIIEHWUS W BBIBOALI TI0 pe3y/bTaTaM TPOBEJEHHOTO OIbITa,
HCC/IeloBaHUsI, COCTaBJISATh OTUYET O TIPO/ieslaHHOM paboTe.

Pab6ora c uadopmanueii:

yMeHHe BbIOMpaTh, aHA/M3MPOBaTh U WHTEPNPeTUPOBAaTh MH(OPMAIMIO Pa3/IMUHbIX BUJIOB U
dbop™m mpencTaB/ieHUs], TOAy4aeMyr0 W3 pasHbIX HMCTOYHMKOB (HAyUHO-TIOIMYJISIPHasi JMTepaTtypa
XUMHWYEeCKOTO CO/IepKaHusl, CTIpaBOUHbIe Mocobusi, pecypchbl VIHTepHeTa), KpUTUUYECKU OI|eHUBAaTh
MIPOTUBOPEUUBYIO 1 HEJJOCTOBEPHYIO WH(MOPMALIUIO;



yMeHHe TIPUMEeHSITh pa3/InuHble MeTObl M 3arpochl MPH TOUCKe W 0TOope MH(OpMay M
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX /il BBIOJHEHUS Y4eOHBIX M T03HAaBaTe/JbHBIX 3aJau
OTpeZieIEHHOTO TWMA, TNpHoOpeTeHWe OMbITA B 007aCTM  WCIO/B30BaHUS WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEeXHOJIOTWM, OBJa/leHHe Ky/JbTypOoill aKTHUBHOTO MCII0/Ib30BaHUS Pa3/dYHbIX
TTOMCKOBBIX CUCTEM, CaMOCTOSITe/TbHO BBIOMpaTh ONTUMasbHYI0 (hopMy TpeJcTaBieHus WHGOopMaliu
Y WUTIOCTPUPOBATh pelllaeMble 3a/laul HeCJ0KHBIMH CXeMaMH, JuarpaMMaMu, APYTrUMU (opMaMu
rpadMKy ¥ UX KOMOUHAIUSIMU;

yMeHHe WCIOb30BaTh W aHA/JM3UPOBaTh B TIporecce y4ueOHOM U WCC/e/[0BaTebCKON
JlesITeJIbHOCTU MH(OPMALIMIO O B/IWSHUM MIPOMBIIIIEHHOCTH, Ce/IbCKOr0 XO03sIMICTBAa M TPaHCIOpTa Ha
COCTOsIHME OKPY»Katoll{eil PUPOIHON Cpeibl.

KoMMyHHKaTHBHBIE YHUBepPCa/IbHbIe y4eOHbIe /[efiCTBHA:

yMeHHMs 3a/laBaTh BOMPOCHI (B X0/e Auaiora u (WaM) AUCKYCCHH) TI0 CYIeCTBY 00Cy»KIaeMoit
TeMbl, OPMYJIMPOBaTh CBOM TPe/I/I0XKeHHsI OTHOCUTE/IEHO BBITIOJIHEHUS TIPe/]I0KeHHOM 3a/iaui;

yMeHHUs1 TIPeJICTaB/IsITh MOyueHHble Pe3y/bTaThl M03HABATeIbHOM /1esTe/IbHOCTH B YCTHBIX U
MMUChbMEHHBIX TeKCTax; /lesiaTh Mpe3eHTal[|ii0 Pe3y/IbTaTOB BBITIOJHEHNS XMMUYEeCKOTr0 SKCIiepuMeHTa
(y1abopaTopHOro OrbITa, JIabOpaTOPHON pabOThl TIO0 WCC/AEOBAaHUIO CBOWMCTB BEINECTB, y4eOHOTO
TIPOEeKTa);

yMeHHsT yueOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOW TIO3HABaTelIbHOW H
MCCJIe/JOBaTe/TbCKOM JIesITeIbHOCTH TIPU PellieHHH BO3HUKAIOIIUX MPobieM Ha OCHOBe yuéTa OO0LMX
MHTEepecoB M COTrJlacoBaHMs TMOo3uLUi (00CyxJeHus, oOMeH MHEeHUSMH, «MO3TOBbIe ILTYPMbI»,
KOOp/IMHAILUSI COBMECTHBIX [IeHICTBUM, OTpe/iesieHle KPUTEepPHeB I10 OLjeHKe KaueCTBa BLITIOJTHEHHOU
paboThI U IpyTHE).

PeryisiTuBHBbIE yHHBepPCa/IbHbIe YUeOHbIe /[eHCTBUA:

yMeHHEe CaMOCTOSITEJIbHO OTpeZe/isiTh IIeJId AeATebHOCTH, TUIAHUPOBaTh, OCYIIECTBJISTS,
KOHTPOJIUPOBATH U MPU He0OXOAUMOCTA KOPPEKTUPOBATh CBOKO JeSITeIbHOCTh, BBIOWPATh Hanboee
3¢ dekTrBHBIE CTIOCOOBI pellieHrsT YUeOHBIX U TI03HABATeIbHBIX 3a7lay, CAMOCTOSITE/IbHO COCTaBIISATh
WA KOPPEKTHPOBaTh IPeJJIO’KeHHbIN anropuTM AeWCTBUM TpPY BBITIOJHEHWHU 3aJlaHUil C yuéToM
MOJIyueHUsi HOBBIX 3HaHUM 00 u3yuaembiXx 00BEKTaX — BelllecTBaX M peaklUsX, OLleHWBaTh
COOTBETCTBHE TIOJyUYeHHOTO pe3y/ibTaTa 3asB/IeHHOH Lield, yMeHHe UCI0/Ib30BaTh U aHa/IM3UPOBaTh
KOHTEKCTBI, TIpe/ljlaraeMble B YC/IOBUU 3a/laHUM.

MNPEAMETHBIE PE3YJ/IbTATbBI

B coctaBe TIpeMETHBIX pe3y/JbTaTOB TI0 OCBOEHUIO 0053aTeJIbHOTO  COJIepyKaHus,
yCTAQHOBJIEHHOTO  JlaHHOW  (efepanbHOM  paboueid  TIPOTPAaMMOM,  BBIJEJISIOT:  OCBOEHHBIE
00yyJaroIMMICs HayuHble 3HaHWsI, YMEHUS ¥ CTIOCOObI AeHCTBUM, crieuduueckye 1jisi peJMeTHON
obsacti «XuMusi», BUABI AEATENBHOCTH TI0 TIOMYYEHWI0 HOBOTO 3HAHWS, ero WHTepIIpeTalyy,
rpeobpa30BaHKIO U MPUMEHEHUIO B Pa3/IMYHbIX yueOHBIX U HOBBIX CUTYaLUsIX.

K koHily obyueHusi B 8 kjacce rpeiMeTHble pe3y/bTaThl Ha 0a30BOM YpDOBHe [OJDKHBI
OoTpaXkaTb C(HOPMUPOBAHHOCTH Y 00yUarOL[UXCS YMEHHM:
®  pacKpbIBaTh CMBIC/T OCHOBHBIX XUMUUECKHX TIOHSITHI: aTOM, MOJIEKY/Ia, XUMHUUECKHH 3/IeMEeHT,

TIPOCTOE BeI[eCTBO, CJIOXKHOE Bell[eCTBO, CMeCh (0JHOPO/IHAst U HEOIHOPO/[HAasi), BAJIEHTHOCTb,
OTHOCHTe/IbHasi aTOMHasi U MOJIeKy/IsIpHast Macca, KOJIMUeCTBO BellleCcTBa, MOJIb, MOJISIPHast
Macca, MaccoBasi I0Jisi XMMUYeCKOTO 3/IeMeHTa B COeIMHeHUH, MOJISIPHBIN 00bEM, OKCHJI,
KHC/I0Ta, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULIATe/IbHOCTh, CTelleHb OKUC/IeHUs, XUMUUecKast
peakuysi, KnaccupUKaliysl peakLdii: peaki[Ui COe/JUHEeHHs], peaKkL[uM pa3/ioyKeHus], peakLiuu
3aMellleHus], peakliu oOMeHa, 3K30- U SHZ0TepMUUeCKre peaki[iuu, TeryioBol 3¢ddeKT peakiyy,
SIPO aTOMa, 3JIEKTPOHHBIM C/I0¥ aToMa, aTOMHast OpOUTab, paJuycC aToMa, XUMHUYecKas CBsI3b,
T0JISIpHAst ¥ HeTIo/IsIpHasi KOBaJIeHTHas! CBsI3b, MOHHAsI CBSI3b, MOH, KATUOH, aHUOH, PaCcTBOP,
MaccoBasi 10Jis BelleCTBa (TIPOIieHTHasi KOHI[eHTPAllYs) B paCTBOPE;



W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX TIOHATHN U IPUMEHSITh 3TU TIOHSITUS TIPU
OTMCAHWH BeIlleCTB U UX MpeBpall{eHUi;
WCTI0/b30BaTh XUMHUUECKYH0 CUMBOJIMKY [I/Is COCTaB/IeHUs1 (pOPMY/T BellleCTB U ypaBHEeHUM
XUMHUUECKUX PeaKLIuii;
OTIpe/ieJiATh BaJIeHTHOCTb aTOMOB 3/IeMeHTOB B OMHAPHBIX COeMHEHUSIX, CTeTleHb OKUC/IeHUS
3/IeMeHTOB B OMHAPHBIX COeJUHEHHSIX, TIPUHA/IJIE)KHOCTD BEILeCTB K OTpeZie/IEHHOMY KacCy
coeJMHEHUH 110 popMyJiaM, BUJ, XMMUUECKOM CBsI3U (KOBajieHTHasi MU MIOHHas) B HeOpraHu4eCcKUx
COeJUHeHUSIX;
packpbiBaTh CMbICT [Teproanueckoro 3akoHa [I. 1. MeHeneeBa: eMOHCTPHUPOBATh [IOHUMaHKe
MeproIMUYeCcKOi 3aBUCHMOCTH CBOMCTB XMMUUECKUX 3/IEMEHTOB OT UX MOJIO’KEeHUS B
[eprioyecKoii cucTeMe, 3aKOHOB COXpaHeHHsl MacChl Bel|eCTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yueHUsl, 3aKoHa ABOraZpo;
OTMCBIBATh U XapaKTepr30BaTh TabmuHyto ¢popmy [leproanyeckoit CCTeMbl XUMHUUECKUX
3/IEMEHTOB: pa3/iMuaTh MOHATHUS «TJlaBHasi MoArpymmna (A-rpyrra)» U «nobouHas ogrpyrma (b-
TPYIIa)», Majble ¥ OO/bIiIMe MePUO/Ibl, COOTHOCUTL 0003HaUeHHsI, KOTOPble UMEIOTCS B Tab/uie
«[lepuoanueckas cucteMa XUMHUYeCKux 3/1eMeHTOB [I. 1. MenziesieeBa» C UAC/IOBBIMU
XapaKTepPUCTUKAMHU CTPOEHHST aTOMOB XMMHUECKHX 37IeMeHTOB (COCTaB | 3apsif spa, obiree
YKCJIO0 3/IEKTPOHOB M pacripe/iesieHre UX 10 3/IeKTPOHHBIM C/I05IM);
KJIaCcCU(ULIMPOBAaTh XUMHUYeCKHe 3/IeMeHThl, HeopraHuuecKue BelljeCTBa, XUMUUeCKre peakiiuu
(10 umMCIy ¥ COCTaBY yUYaCTBYIOIIMX B PeakLUy BellecTB, M0 TerioBoMy 3¢h¢deKTy);
XapaKTepu30BaTh (OMUCHIBaTh) 00IIMe XUMHUUeCKe CBOMCTBA Bell|eCTB PAa3/IMUHbIX KIacCoB,
MO/ITBep>K/iasi OMycaHre MpUMepaMH MOJIeKYJ/ISIDHBIX YpaBHEHU COOTBETCTBYHOIIUX
XUMUYECKUX peaki[uii;
MPOrHO3UPOBaTh CBOMCTBA BeI|eCTB B 3aBUCUMOCTH OT WX KaueCTBEHHOT'0 COCTaBa,
BO3MOJKHOCTH MPOTeKaHUsI XMMUYEeCKUX MpeBpallieHni B pa3/IMUHbIX YC/I0BUSAX;
BBIUMCJIATE OTHOCUTEBHYIO MOJIEKY/ISIPHYIO U MOJISIPHYHO MaccChl Bell{eCTB, MaCCOBYIO JJ0JTHO
XUMUYECKOro 3/ieMeHTa 1o popMyJie CoeJMHeHus, MaCCOBYIO /I0JIF0 BellleCTBa B pacTBOPE,
TIPOBO/IUTH PACUETHI 110 YPaBHEHUIO XUMHUUECKOW peakLivy;
MIPUMEHSTb OCHOBHBIE OTepaLiy MbIC/IUTE/IbHOM [1eATelIbHOCTH — aHa/li3 U CUHTE3, CpaBHEHUe,
060011IeHre, cucTeMaTU3alUI0, KIacCH(hUKaL|IO, BhISIBJIEHHE IPUUUHHO-C/Ie/ICTBEHHBIX CBsI3ei
— J17151 U3yUeHusl CBOMCTB Bel[eCTB U XUMUUeCKUX Peakiivii, eCTeCTBeHHO-HayUHble MeTO/IbI
103HaHuUs — Hab/ro/IeHre, U3MepeHue, MO/IeTMPOBaHue, YKCTIePUMEHT (peasibHbIN U
MBIC/IEHHBIN);
CJ/le0BaTh MPAaBU/IaM TI0JIb30BAHHUST XUMUYeCKOU TIOCYZ0H 1 labopaTopHBIM 000pyJ0BaHKEM, a
TaK>Xe TIpaBU/IaM oOpallieHusl C Bell[eCTBaMH B COOTBETCTBUU C UHCTPYKLUSIMU T10 BBITIOJTHEHUIO
n1abopaTOPHBIX XUMUUECKHX OMBITOB TI0 MOJYYeHUI0 U COOMpaHUIO ra3000pa3HbIX BelllecTB
(Bopiopo/ia ¥ KUC/IOPO/a), PUrOTOB/IEHHIO PaCTBOPOB C OTpe/ie/IeHHON MacCOBOM /0/ei
PacTBOPEHHOTrO BeleCTBa, MJIaHUPOBaTh U NMPOBOAUTh XUMUUECKUe SKCIIePUMEHTHI 10
pacro3HaBaHUIO PaCTBOPOB 1le/ioueil U KUCJIOT C TIOMOILbI0 UH/IMKATOPOB (JIaKMYC,
deHonPTanerH, MeTUIOpaHX U Ipyrue).

K koHI]y 00y4eHus B 9 KJ1acce npejMeTHbIe pe3y/IbTaTbl Ha 0a30BOM YPOBHE [[OJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUarOIUXCST YMEHHI:
PaCKpbIBaTh CMbIC/I OCHOBHBIX XUMHUUECKHX MOHATHI: XUMUUECKHUI 37IeMeHT, aTOM, MOJIeKY/a,
VIOH, KaTUOH, aHUOH, MPOCTOe BeIl[eCTBO, CJIO)KHOe Bell|eCTBO, Ba/IeHTHOCTb,
3/IeKTPOOTPULIATEIbHOCTD, CTEeNeHb OKUC/IeHHS, XUMUYeCKasl peakLysi, XMMUUecKasl CBS3b,
TeTUI0BOM 3(hPeKT peakiiy, MOJIb, MOSIPHBIM 00bEM, PaCTBOP, /IEKTPOJIUTHI, HEIJIEKTPOJIUTEHI,
3/IEKTPOJIMTHYUECKAs IUCCOL[UALINS, PeaKlU MIOHHOTO 0OMeHa, KaTan3aTop, XUMHUUeCcKoe
paBHOBeCHe, 0OpaTUMble U HeOOpaTHUMbIe PeaKIU, OKUC/TUTeTbHO-BOCCTAaHOBUTE TbHbIE
peakliy, OKHUC/INUTeb, BOCCTAHOBUTE/Ib, OKUC/IEHUE U BOCCTAaHOBJIEHHE, a/lyIOTPOITHS,



amM(OTepHOCTb, XUMHUUeCKasi CBS3b (KOBa/leHTHasl, MOHHAs!, MeTa/l/InueckKasi), KpUucTaaanueckas
pelLéTKa, KOppo3usl MeTaJIOB, CIIaBbl, CKOPOCTb XUMHUYECKOM peakivy, npefiebHO
nJonyctrMasi Konuentpauus [1/1K BelecTBa;

WJITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHSATHI U TIPUMEHSITb 3T TOHSATUS TPU
OIMCaHWY BeIeCTB U UX MpeBpalleHu;

WCII0/Ib30BaTh XUMUUECKYH) CUMBOJIMKY /IJIs1 COCTaB/IeHUs (JOPMYJI BeIlleCTB U YpaBHEHUI
XUMHUYECKUX peakiuii;

orpeiesisiTb BaJIleHTHOCTb U CTelleHb OKUC/IeHUS] XUMUUYeCKUX 3/IEMEHTOB B COeZIMHEHUSIX
pa3/IMYHOro COCTaBa, MPUHA/JIeKHOCTD BelleCTB K OIpe/ie/IeHHOMY K/1acCy COeIMHeHU o
dbopmynam, BUJ XMMHAYeCKO# CBS3U (KOBa/leHTHasl, MOHHasl, MeTa/uInyecKast) B HeOpraHn4eCKUx
coeZIMHeHUsIX, 3apsi/] MOHA M0 XMMUYeCKol (opMyrie, XapaKTep Cpe/ibl B BOJHBIX pacTBOpax
HeopraHUuuecKuxX CoeJUHeHUH, TUT KPUCTA/UTMYeCKOMN pellléTKA KOHKPeTHOTO Bell|eCTBa;
packpbiBaTh cmbica [lepuoguueckoro 3akoHa [1. V1. MeHzieneeBa v IeMOHCTPUPOBATh €ro
TIOHMMaHMe: OMUChIBATh U XapaKTepru30BaTh TabmuuHyo Gopmy Ileprioanueckoii ccTeMbl
XUMHAYeCKUX 3/IeMEHTOB: Pa3/InyaTh TIOHSATHS «T/IaBHas oArpytma (A-rpymma)» U «1mobouHast
nogrpytma (b-rpyrina)», Masnble v O0O/bIITHe TTEPUO/IBI, COOTHOCUTH 0003HaUeHUsI, KOTOPhIe
MMEIOTCS B TIepUOANYECKOU TabuIle, C YMCIOBBIMH XapaKTePUCTUKAMHU CTPOEHHS] aTOMOB
XUMHUYeCKUX 3/IeMeHTOB (COCTaB U 3apsif si7ipa, 00lIiee UMCII0 3/IeKTPOHOB U pacripeiesieHre Ux
TI0 3JIEKTPOHHBIM CJI0SIM), OOBSICHSATH 00I1IMe 3aKOHOMEPHOCTU B M3MEHEHUH CBOMCTB 37IEMEHTOB
Y UX COe/IMHEeHU B TIpe/iesiaX MaJlbIX TIepUO/IOB U IJIaBHBIX MOATPYIIN C YUETOM CTPOEHUS UX
aTOMOB;

K/1acCUPULMPOBaTh XUMUUYECKHe 3/1eMeHThl, HeOpraHW4YecKue BelllecTBa, XMMHUUYeCcKre peakliiu
(Mo yKCTy ¥ COCTaBy y4YaCTBYIOLLIMX B peakLMy BelecTB, M0 TerioBoMy 3hdekxTy, mo
V3MeHEeHHIO CTeTleHel OKHUC/IeHUs] XUMUUeCKUX 3/1eMeHTOB);

XapaKTepHU30BaTh (OMUCHIBaTh) 00LIHe U crieliruuecKre XUMHUeCKe CBOMCTBA MPOCTHIX U
CJIO’KHBIX Bel|eCTB, TIOATBepK/jasi ONMcaHre MpUMepaMU MOJIEKYJ/ISIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOLMX XUMHUYECKUX peaKIuii;

COCTAaBJISATh YPaBHEHUSI 3/IEKTPOJIUTUUECKOM AUCCOLMALIUU KUCTIOT, 11ie/iouei U coseld, MoJiHble U
COKpaIlléHHbIe YDaBHEHUsI peakivii MIOHHOro 0OMeHa, ypaBHeHUsl peakKLvi, MoITBePKAA0LIIX
CyLL|eCTBOBaHUe FreHeTUUEeCKOU CBSI3M MeX/y BellleCTBaMU Pa3/IMYHbIX K/1aCcCOB;

PacKpbIBaTh CYLIHOCTb OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeakKivil MoCpeCTBOM COCTaBJ/IeHUS
3/IEKTPOHHOTO OasiaHca 3TUX peakivi;

MIPOTHO3UPOBATh CBOMCTBA BEIL[eCTB B 3aBUCHMOCTH OT UX CTPOEHUS], BO3SMO)KHOCTH MPOTeKaHUs
XUMUYECKUX TNpeBpallieHni B pa3/IMUHbIX YCI0BUSIX;

BBIUNCJIATE OTHOCUTETBbHYIO MOJIEKY/ISIPHYIO U MOJISIPHYHO MacChl Bell[eCTB, MaCCOBYIO JI0JTHO
XUMHUYeCKOT 0 3/ieMeHTa 110 popMyJie coeZIMHeHUs], MaCCOBYIO /I0JI0 BellleCTBa B pacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOW peakluy;

cobroiaTh TIpaBwIa T10/1b30BaHMsI XMMUUECKOM MOCYy/101 1 TabopaTopHBIM 000pY/I0BaHUEM, a
TaK>Ke TIpaBU/Ia 0OpalljeHus ¢ Bell[eCTBaMU B COOTBETCTBUM C MHCTPYKI[USIMU T10 BHITIOJTHEHUIO
71ab0paTOPHBIX XUMUYECKUX OTIBITOB TI0 TIOJTYUeHUIO ¥ COOMPaHMIO ra3000pa3HbIX BeIeCTB
(aMMMakKa ¥ yrjeKnucsaoro rasa);

MIPOBO/IUTH PeakKLivy, MOATBepP)KatollFie KaueCTBeHHbIM COCTaB pPa3/MUHbIX BEleCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUJ-, OpoMuJ-, HoAuA-, KapboHaT-, pocdar-, cunmkar-,
cynbdar-, r’uIpOKCH/-HOHBI, KATUOHBI aMMOHUSI M MOHBI U3YUYeHHBIX MeTasljioB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUUeCKHX BeILleCTB;

MIPUMEHSTb OCHOBHBIE OTepaLiy MbICJIUTE/IbHOM [1eATelTbHOCTH — aHa/li3 U CUHTe3, CpaBHEHUe,
0600111eHMe, CUCTeMaTHU3alUI0, BhIsIB/IeHHE TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3eM — /ISl U3yUeHUst
CBOMCTB Bell[eCTB U XUMUUYECKUX pPeakl[uii, eCTeCTBeHHO-HayuHble MeTO/IbI [I03HAHUS —
HabmoieHre, U3MepeHre, MO/Ie/TMPOBaHIe, SKCIIePUMEHT (peaslbHbIN U MBIC/IEHHBIN).



TEMATUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonunyecTrBo yacos
No HaunmMeHoBaHue pa3je/ioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/bHabie IIpakTHUYecKue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pgen 1.IlepBoHava/ibHbIe XUMHUYeCKHE TIOHATHSA
Xumust — Ba)kHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmoTeka LIOK

' MpaKTUYeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeiiectBa 1 xviMnueckue 15 1 Bbubmoteka LIOK

' peaKLyu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Pa3zgen 2.BaxkHelue npeACTaBUTe/IM HEOPraHNYECKUX BelleCTB
21 Bospgyx. Kucnopog. [TousaTue 6 bubnuoreka LIOK

' 00 oKcHgax https://m.edsoo.ru/7f41837¢
29 Bopgopoa.IlonsaTtue o kucaorax 3 1 bubmoreka LIOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHe 006 c 1 1 bubmuoreka IIOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBI€ K/1acChl 1 1 1 bubmoteka LIOK

' HeopraHuyecKux coeIMHeHU https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pazpgen 3.I1lepuoanueckuii 3aKoH u [lepuoguueckas cucremMa xumuueckKux 371eMeHTOoB /[I. V1. MenpeneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsisb. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE PeaKIiuu




[MeproguuecKuii 3aKOH U

31 [Teproguueckasi cucrema y bubmmoreka IIOK
' XUMUUeCKUX 3y1emeHToB [. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHHe aToMa
XUMuueckast CBSI3b.
3.2 OKUC/IUTE/LHO- 8 Bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE peaKlu1
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

KosmmuecTBo yacoB J/1IeKTPOHHBbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NPOrpaMMBelI Bcero oOpa3oBaTe/bHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1.BenjecTtBo U xXuMn4yecKue peakniuu
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 /uibl M UX COeUHEHMS
51 OO0111ast XapaKTeprUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0r11ast xapaKTepuCTHKa XMMAYeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmmotexa IOK
' PyTHL. ©€p https://m.edsoo.ru/7f41a636
COeZIMHeHUsI
OO011ast xapaKTepuCTHKa XUMUYeCKHX
2.3 snemeHToB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmorexa IOK
) PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeZIMHEeHUs
OO0r11ast xapaKTepUCTHKA XUMUYECKUX Butf OK
24 seMeHTOB IVA-rpynmsl. Yriepos v 8 1 2 uommoreka 1|

KPEMHHﬁ N X COeJrHeHud

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




Wroro nio pasgeny 25
Pazpgen 3.MeTa/iibl U UX 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 oKpyxarwuias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU Ye/IOBEKa 3 Bubmorexa IOK
) 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 KonTposibHbie | IlpakTnueckue | H3y4Y€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 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 bubmmorexa 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
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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 aBHEHUSIM XUMHUYECKUX peakLui Bubmaorexa [JOK
P DeArHIH, https://m.edsoo0.ru/00ae1156
eC/IM OIUH U3 peareHTOB COZepKUT
rpuMecu
46 IToHATHE 0 KOPPO3UU MeTa/l/IoB Bubmaorexa [JOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka IIOK
47 e/I0YHble MeTalIbl
t https://m.edsoo.ru/00ae14b2
48 OKcuzbl ¥ TUAPOKCU/bI HATPUS U bubmmoreka IIOK
Kayiusa https://m.edsoo.ru/00ae14b2
49 [TleslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHui https://m.edsoo.ru/00ael5e8
50 BakHelillive coeMHEHUS KasbLUs Bubmorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHWUM
59 JKécTKoCTh BOJIBI M CITOCOOBI eé Bbubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckas pabora Ne 6 o Teme
53 "JKECTKOCTH BOZbI U METO/bI eé Bubmiorexa IOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
54 ATEOMUHI BbubmoTeka LIOK
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
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YYEBHO-METOINYECKOE OBECITEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

Xumwst. 8 knacc/T'abpuensH O.C., Octpoymos W.T'., CragkoB C.A., AKIIMOHepHOe 0011[eCTBO
, 3parenscTBO «IIpocBeliieHme»;
Xumus 8 knacc: yue6uuk O.C.I'abpuensH.-3-e u3f., nepepab.-M.: [Ipoda, 2014.

METOJUYECKHUE MATEPUAJIbI IVIAYUUTEJIA

T'abpuensim, O. C. Xumusi. 8 Kmacc: yuebHUK 715 0011ieo0pa3oBaTe/ibHBIX yupexkaernii O.
C. I'abpuesnsiH. -M.: [Ipoda, 2007.

C60pHUK MaTepHasIoB IO peanu3alyu dezepasbHOr0 KOMIIOHEHTa TOCYZapCTBEHHOTO
cTaHgapTa ob1iero obpa3oBaHus B 001je00pa3oBaTe/bHBIX yUpeKAeHus X Bosrorpaackoit
obnactu -Bonrorpaa: Yuurens, 2006.

TI'abpuensH, O. C. Xumusl. 8 Knacc: KOHTPO/IbHBIE ¥ TTPoBepoyHble paboTtsl O. C.
[abupuensH u ap. - M.: [Ipoda, 2003.

TI'abpuensH, O. C. Xumus. 8 knacc: paboyast Terpazpb K yuebruky O. C. 'abpuensiza O. C.
abpuensH, A. B. fmykosa. - M.: [Ipoda, 2007.

IIUPPOBBIE OBPA3OBATEJ/IBHBIEPECYPCbBI 1 PECYPChI CETHU

NHTEPHET

MynbTUMeiuiiHbIe 00pa30BaTe/TbHbIE PECYPCHI.

http://www.chemnet.ru
lazeTa «Xumusi» U cailT fijis yuurens «51 uy Ha ypok xumumn» http://him.1september.ru.

Epunas konnekuusi LIOP: TlpegmeTtHas Kosnekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
OsnekTpoHHasi 6MbIMoTeKa yueOHBIX MaTepPUaioB 10 XUMUM Ha ropTtaie Chemnet.


http://rushim.ru/books/books.htm
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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