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C MCIOJIb30BaHUEM 000pYAOBaHUS LIEHTPA 00pa30oBaHuUs
€CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM HampaBlieHHOCTEN « Touka pocTay

c. KpacHonosnebe,
2024 r.



HOACHUTEJBHASA 3AIIMCKA

Pabouasi mporpaMmMa ecTEeCTBEHHO-HAyYHOH HAmpaBlICHHOCTH MO XHMHU C
UCIIOJIb30BaHUEM oOopyaoBaHus LeHTpa «Touka poctay nnas 8-9 kiaccoB
COCTaBJICHA U pa3paboTaHa B COOTBETCTBUH C:

- GenepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6
oOpaszoBanuu B Poccwmiickoit ®deneparun» (¢ W3M. W JOM., BCTYyN. B CHIYy C
01.09.2020);

- TpeboBanusamMu DenepanbHOro TrOCYyIAPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOrO o0mero oOpa3oBaHus (yTB. IpuKa3oM MwuHuUCTEpCTBa
oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 17.12.2010 Ne 1897) (pen.
21.12.2020);

- [NacmopToM HamumoHasbHOTO TIpoekTa «OOpazoBaHue» (yTB. MPE3UTUAYMOM
Cosera npu Ilpesunente PO no crparernyeckoMmy pa3BUTHIO M HAalMOHAIbHBIM
nmpoekTam, mpoTokoii oT 24.12.2018 Ne 16);

- TocynapctBennorn mporpammon Poccuiickonn ®enepaunn «Pa3zButne
obpazoBanus» (yTB. [locranoBiaenuem [IpaButenscTtBa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO0 yTBEpXKACHUH TOCYJAAPCTBEHHONW MPOTrPaMMBI
Poccuiickoit ®enepanuu «Pa3Butue o0pazoBaHus»;

- y4eOHBIM IJIAHOM M OCHOBHOMW oOpa3oBateabHoi mporpammbel MBOY COIL
Ne 21;

- MertoauueckuMu peKOMEHAAIMSAMHU IO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPTraHU3AIMIX, PACTIONOKEHHBIX B CEITbCKOM MECTHOCTH U
MaJbIX TOPOJiax, IIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHONW M TEXHOJIOTHYECKOM
HaIpaBJIeHHOCTEN («Touka  poctay) (YTBepkIeHbl  pacnopsKeHHEM
MununctepctBa npocseuienus: Poccuiickoit @enepaunu ot 12 saBaps 2021 r. Ne P-
6).

[IporpaMMa 1O XUMHM Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBEe TpeOOBaHUW K pe3yJibTarTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHOIN MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30oBaHMUs, MPEICTAaBICHHBIX
B ®I'OC OOQ, a Takxke Ha ocHOBe (penepaibHON paboyeil mporpaMMbl BOCITUTAHUS
U C y4éTOM KOHIEMIUM TPENoJlaBaHusl y4eOHOro TpeaMeTra «XuMus» B
oOpazoBaTenbHbIX opranusanusax Poccutickoit denepanmu.

[Iporpamma mo xuMuM Aa€T MPEICTABICHHE O LEJAX, OOIIel cTpaTeruu
oOy4eHMs, BOCHUTAHUS M PA3BUTUA OOYYAIOMIMXCA CpPEICTBAMH y4eOHOTO
npeaMera, YCTaHaBJINBAET o0s13aTeabHOe IpEeIMETHOE COJIEp>KaHHUe,
NpeaycCMaTpUBAET paclpeleleHue ero Mo KilaccaM M CTPYKTYpHUpPOBaHUE 10
pazienaM M TemMaM MpOrpaMMbl IO XHUMHUHU, ONPEIETISIET KOJIMYECTBEHHbIE U
Kau€CTBEHHbIE XapaKTEPUCTUKHU COJIEp KAHMS, PEKOMEHAYEMYIO
MOCJIEIOBATENbHOCTh ~ M3YYEHUS XUMHUM C  Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0cOOEHHOCTEe  OOydalIIMXCsA, ONpenensieT BO3MOXKHOCTH —MpeaMeTra s



peanu3auuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOITIETO 0Opa30BaHUs, a TaKkKe TPEOOBAHHMHA K
pe3ynbTaTamMm 00y4YeHUs XMMHUH Ha YPOBHE LieJiel U3ydeHHUsl MPeAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENBHOW JEATEIbHOCTH OOYYaroLIErocss MO OCBOCHHIO
y4eOHOTO Co/iepKaHUsl.

3HaHWE XUMHUU CIY)KUT OCHOBOW i1 (DOPMUPOBAHHS MHPOBO33PCHUS
oOy4aromnierocsi, ero MpeAcTaBICHU O MaTEpPUATILHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJIb UTPAlOT (POopMUpPYEMble XHUMHEH MPEJCTaBICHUS O B3aHMMOIPEBPALICHUSIX
DHEPTUM W 00 DBOJIIOIMHU BEIICCTB B MPUPOJE, O MyTSIX PEHICHHS TI00aTbHBIX
mpo0JeM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DYHEPIETHUCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, TPOOIIEM 3PABOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYpbl JIUUYHOCTH, €€ 0011l U PYHKIIMOHAILHONW TPaMOTHOCTH,;
BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOATENbHOM  y4eOHOM  JIeSITeNIbHOCTH,
HKCIEPUMEHTANIBHBIX U  HCCIIEIOBATEIIbCKUX YMEHUW, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM >KU3HM, TaK U B MPO(ECCHOHATLHON AEATEIbHOCTH; 3HAKOMUT CO
cnenupUKOi HaydHOT'O MBIIUICHUS, 3aKJIa/IbIBa€T OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€IUHCTBO TNPUPOJIBI M 4YEJIOBEKa, SBJISETCI OTBETCTBEHHBIM JTallOM B
dhopmMupoBaHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH oOy4arommxcs;
croco0CTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTHYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

Jlanuble HampaBieHHS B OOYYEHHM XUMHUHU OOECHEUHMBAIOTCS CHEIUPUKON
colepkaHusi  y4eOHOTO  TpeIMeTa, KOTOPBIM  SABJISETCS  TEJaroru4ecku
aJanTHPOBAHHBIM OTPAXKEHHEM 0a30BOM HayKH XMMHH Ha ONPEACIEHHOM JTare eé
pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMHHU, OCHOB
HEOPTaHUYECKOM XMMHUU M HEKOTOPHIX OTACIBHBIX 3HAYUMBIX IOHATUM
OPraHUYECKON XUMUHU.

CtpykTypa cofepskaHusi MporpaMMbl IO XUMUHU cPopMUpOoBaHa HAa OCHOBE
CUCTEMHOro mnoaxoga kK e€ usydenuto. ConepxaHUE CKIAIbIBAETCS M3 CHCTEMBbI
MOHSATUM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XMMUYECKON
peakiuu. OO0e AT CHCTEMBl CTPYKTYpHO OPTaHU30BaHBI TIO TPHHIIUITY
MOCJIEA0BATEILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEACTaBICHUMN
pa3HOro ypoBHS:

—  aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;
—  llepuognueckoro 3akona [I. . MenneneeBa kak OCHOBHOI'O 3aKOHA
XUMUU; — YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSA3H;



—  TpeACTaBIeHUN 00 >3IEKTPOIUTHUYECKON IUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHHUA pPacCMATPUBAIOTCA HA OCHOBE SMIMPUYECKH
MOJIyYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATENILHO OT OJAHOTO
YPOBHS K JPYTOMY, BBIIOJIHSAS (DYHKIUU OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOYKHOCTEN MPAKTUYECKOTO MPUMEHEHHSI U MOJTYyYEHUST N3y4aeMbIX
BELIECTB.

OcBoeHHe mporpaMMbl TIO0 XHMHUU  CIOCOOCTBYET  (HOPMUPOBAHMIO
MPEJICTABICHUS O XUMHUYECKOW COCTABJISIONIEH HAYYHOM KAPTUHBI MUAPA B JIOTUKE €€
CUCTEMHOI IPHUPOJIbl, LIEHHOCTHOIO OTHOILLIEHUS K HAyYHOMY 3HAHHUIO U METOJaM
NIO3HaHHs B Hayke. M3ydeHue XMMHU NPOUCXOIUT C NPHUBJICYECHHUEM 3HAHUU U3
paHee M3YYEHHBIX y4eOHBIX MpeAMeToB: «OKpyxaromui Mup», «buonorus. 57
KJ1accb» U «Pu3nKa. 7 KjIace.

[Ipy wu3ydeHMH XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUH OCHOB
XUMHUYECKOM HAyKW Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpHI. 3ajada
y4e0OHOTr0 MpeAMETa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XMMHUECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUECKHUX MOJOKEHUM, TOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HAayKd, B MPHUOOIIEHHUU K
HAayYHbIM METOJaM IMO3HAaHUS NPH U3YYEHHH BELECTB U XMMHUYECKUX pEaKIuil, B
(GOpMHUPOBAHNY U PAa3BUTHH [TO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUU B yU4eOHO-
MO3HABATEJIbHOM M Y4eOHO-UCCIEeI0BATENbCKON JIESITEIbHOCTH, OCBOEHUHU MPABUII
0e301acHOro o0paIeHus ¢ BeIEeCTBAMU B ITOBCEHEBHOM KU3HHU.

[Ipy WM3yyeHun XMMHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BAKHOE
3HaYEHUE MPUOOPENH TaKUE 11U, KaK:

- (dbopMUpOBaHHUE HWHTEIUIEKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIIOBUSAM KU3HH,

- HalpaBJIeHHOCTh OOY4YEHUsT Ha CHUCTEMaTHYeCKOoe MpUOoOIleHne
oOy4Jarommxcsi K CaMOCTOSITEJIbHOM TO3HABATEIbLHON JESTEIbHOCTH, HAyYHBIM
METO/aM TMO3HaHUus, (HOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH,

- oOecrieueHne YCIIOBUI, CIIOCOOCTBYFOITNX MPUOOPETEHUIO
0Oy4arOIIMMHUCS OTbITa Pa3HOOOPA3HOM 1EATETLHOCTH, TIO3HAHUS U CAaMOITO3HAHU,
KJIFOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETECHLIMI), HWMEIOIIMX YHUBEPCAIbHOE
3HAYEHHUE JUISl PA3JINYHBIX BUJIOB JAESATENBHOCTH,;

- dbopmupoBanue oOEH (YHKIMOHAIBHOW W €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSICHATH M OICHUBATh SBJICHUS
OKPY’>KaoILEro MHpa, MUCIOIb3ys 3HAHUS U OMNbIT, MOJIYYEHHbIE NPHU HU3YUEHUU
XUMHH, TPUMEHSTh UX MPU PEUICHUH MPOOJIEM B MTOBCEIHEBHOM KU3HU U TPYAOBOM
NEeATEIbHOCTH;



- dbopmupoBaHre Yy OOYYarONUXCS TyMaHUCTHYECKUX OTHOIICHUH,
NMOHMMAaHUs IIEHHOCTH XWMHUYECKUX 3HAHUU Ui BBIPAOOTKHM SKOJOTHYECKH
I1eJIeCO00pa3HOT0 TIOBENCHUSI B OBITY W TPYIOBOH JCATCIBHOCTH B IEJSAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHON CpEIbl;

- pa3BUTHE MOTHBAIIMH K OOYUICHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUIIS W HAMPaBICHHOCTH TATHHEHIIETO
oOy4eHwUs.

OOmiee YuCIO dYacoB, OTBEASHHBIX I HW3Y4YEHUS XUMHUH Ha YPOBHE
OCHOBHOT0 00111er0 00pa3oBanusl, coctanisger 136 yacos: B 8 kiacce — 68 vacos (2
yaca B HeZleln0), B 9 kiacce — 68 yacoB (2 yaca B HEIEIO).

COJEPXAHUE OBYUYEHUA

8 KUIIACC
IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poilb XUMHUM B KU3HU 4Y€JOBEKa. XHMUS B CUCTEME HayK.
Tena u BemectBa. DuU3NUECKUE CBOIICTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOAaX MO3HAHUA B XUMHUHM. YHCTHIE BEIIECTBA M CMECH.
CniocoObI pa3eneHus: CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHUMBOJBI XMUMHUYECKHUX
aneMeHTOB. [IpocThie U ClI0kKHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas popmyina. BaleHTHOCT, aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAsi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 0J1sl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KomnuectBo BemectBa. Moiib. MomsipHas macca. B3anmMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCIAa CTPYKTYPHBIX €IuHUI] BemlecTBa. Pacuétel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

PU3UYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAs PEAKIUA U €€ MPU3HAKMU.
3aK0oH COXpaHEHUs] MacChl BEIIECTB. XHWMHUYECKHe ypaBHeHHs. Knaccudukaims
XUMHUUYECKUX PEaKIUi (COeTMHEHUs, pa3JI0KEeHUs, 3aMEIIICHHS, OOMEHA).

Xumuueckuii  IKcnepumenm:. 3HAKOMCTBO C XMMHYECKOW IIOCYIOH,
nmpaBujIamMu paboThl B Jlaboparopuu W TpuEMamMu OOpaIieHus C J1abopaTOPHBIM
o0opy/loBaHMEM, U3y4YeHHE U OmNucaHue (U3NUYECKUX CBOMCTB 00pas3IoB
HEOPraHMYECKUX BeIIeCcTB, HaOroaeHue (pusnueckux (IUIaBIeHHE BOCKA, TasHHE
JbJIa, pacTUpaHUE caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUs BOJIbI) U XUMUUYECKUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mella C
KHUCIJIOTOM) SIBJIEHUH, HAOII0ICHUE 1 ONUCAHUE MTPU3HAKOB MPOTEKAHUS XUMHUECKHUX
peakuii (pasnoskeHue caxapa, B3aUMOJICHCTBHE CEPHOH KHCIOTHI C XJIOPHUIAOM
Oapusi, pasnoxenue ruapokcuma meam (Il) mpu HarpeBaHuWM, B3auMOJICHCTBHE



xene3a ¢ pactBopoM coiu meau (I1), u3ydenue crmocoOOB pasmeiieHUs: cMecei: ¢
MTOMOIIBIO MarHuTa, (UILTPOBAHKE, BRITAPUBAHNE, TUCTHILIIAIMSA, XpoMaTorpadus,
MPOBEJICHUE OYMCTKU TMOBApPEHHOMW COM, HAOIIOJICHUE W OINHCAHHE PEe3yJIhTaTOB
MPOBEACHUSA ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHECHUS MacChl, CO3/IaHUE
MOJIeJICH MOJIEKYI (IapOCTEPIKHEBBIX ).
Baxkueiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razoB. CoctaB Bo3zayxa. Kucinopoa — 3iaeMeHT W mpocToe
BelecTBO. HaxokaeHue Kuciaopoja B mpupoje, (U3MYECKUE M XUMHUYCCKUE
cBoiictBa (peakmmu TopeHus). Oxcuapl. [Ipumenenwme kuciaopoma. CrocoObl
MOJYyYeHUs] KHUCJIOopoJa B JIa0OpaTOpud U  MPOMBINUICHHOCTH. Kpyrosopor
Kkuciopoaa B npupoae. O30H — amwioTpomHas MoAuUKAIUS KHUCIOPOJA.



TennoBoit 3pPexT XUMUYECKOW peakiu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKUE peaKIUU. TOIMIUBO: Yrojlb MU METaH. 3arpsi3HECHUE
BO3]lyXa, YCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — anemeHnT u npocroe BenectBo. Haxoxaenrne Bonopoaa B Mpupo/Ie,
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MOTYYEHUS.
Kucnots! u conu.

MonsipabIii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHCHUSIM.

dusnyeckue cBoWcTBa BOoAbl. Bomxa kak pactBopurenb.  PacTBOpSL.
HacpileHHble U HEHACBIIIEHHBIE PAcTBOpPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas f0Ji BelIeCcTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU 4YelloBeKa. KpyroBopoT BOAbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcunbl. Kiaccudukarus
OKCHJIOB:  cosicoOpasytomnyie  (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkinatypa okcunoB. Dusmyeckue ©u XUMHUYECKUE
CBOMCTBa OKCHUJIOB. [loslyueHrne OKCHIO0B.

OcHoBanusi. Kraccudukanuss OCHOBaHMM: IIETOYM U HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuM. PU3WYECKHE M XUMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanust kucnor. Homenknarypa kucnor. dusudeckue u
XUMHYECKHE cBoucTBa KHCIOT. Psan axktmBHOcTH MetayuioB H. H. bekerosa.
[lomyyeHne KHUCIIOT.

Conu. Homenknatypa coneil. @u3nueckue 1 XuMUYECKUE CBOKMCTBA COJIEH.
[lonyuenune comen.

['eneTnueckas CBS3b MEXK]y KJIACCAMHU HEOPTAHUYECKUX COCTUHECHUN.

Xumuueckuii 3IKcnepumenm:. KA4EeCTBEHHOE ONPEACICHUE COACPKaHUs
KHCJIOPO/ia B BO3/yXe, MOJIydeHue, CoOUpaHue, paclio3HaBaHWE U U3yYeHUE CBONCTB
KHUCIIOpO/a, HAOJIOJACHUE B3aUMOJICUCTBHS BEIIECTB C KHUCJIOPOJIOM U YCIOBUS
BO3HHKHOBEHUS U TMPEKpaIICHUs ropeHus (moskapa), 03HaAKOMJICHHE ¢ 0Opa3iamu
OKCHJIOB W OIMCAaHWE WX CBOMWCTB, TOJyuY€HHE, COOMpaHHME, PAClO3HABAHUE U
U3yYeHHEe CBOWCTB Bojopojaa (ropeHue), B3aMMOJACHCTBHE BOJIOPOAA C OKCHIOM
mean (1) (BO3MOXHO HCHOIB30BAHKUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3IoB
BEIIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOEHHOCTEH paCTBOPEHHUS BEIIIECTB
C pAa3IUYHOW PACTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOACKUCTBUE BOJbI C METAILUIAMU
(matpueM u  KambieM) (BO3MOXKHO  HCIOJBb30BaHHE BHACOMATEPHAJIOB),
uccieoBaHue 00pa3IOB  HEOPraHWYECKUX BEIIECTB  PAa3MYHBIX  KJIACCOB,
HaOJIIOICHNE M3MEHEHHSI OKPACKHM WHIMKATOPOB B PACTBOPAX KHUCIIOT W IETOYCH,



u3ydeHue B3anmoiericTeus okcuna menu (1) ¢ pacTBopoM cepHOM KHCIIOTHI, KHUCIIOT
C METaJUIAMM, PEaKIUi HEUTPAIM3ALNH, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAHWU,
BBITECCHEHHE OJHOIO0 MeETaJUla JAPYrMM U3 pacTBOpa COJIM, PEUICHUE
AKCIICPUMEHTAJIBHBIX 3a7ady Mo Teme «BaxHeHIlne KIacChl HEOPraHUYECKUX
COCIUHCHUI.

IMepuoauueckud 3axkoH U Ilepuoauyeckass cucreMa XUMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CTpoenne aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUun

[lepBbie TOMBITKH KiIacCU(UKAMK XUMHYECKUX dJeMeHTOB. [loHsatne o
rpyImax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIECJTOYHO3EMEIbHBIE METAILIBI,
rajJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCHIBI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. KopoTkornepuoanas u jymmHHONEproHas popmel [lepuoaundeckoit
cucteMbl xumMudeckux siemeHToB . M. MenneneeBa. Ileproasl u rpymnmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sAnep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB mepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuonuueckounr cucrembl JI. WM. MenneneeBa. XapakTepuCTHKA XHUMHYECKOTO
3JeMEHTa 10 ero noyuoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XHWMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPYIIaM U MEPUOIaM.

3nauenue Ilepuoanueckoro 3akoHa u [leproanyueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB Ul Pa3BUTHS HAayku W mnpaktukd. . WM. MenneneeB — y4y€Hbli U
rpaxJaHUH.

Xumudeckas cBs3b. KoBajeHTHas (MMOJjsipHAs ©  HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAas CBS3b.

Crenenr  okucieHus.  OKHCIUTEIBHO--BOCCTAHOBHUTECIIHLHBIC peaKkiuu.
IIporiecchl OKHCIIEHUST 1 BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:. W3y4YCHHE OOPA3IOB BEIIECTB METALIOB H
HEMETAJUIOB, B3aMMOJCHMCTBHE THJAPOKCHAA IIMHKA C pPACTBOPAMU KHUCJIOT U
HIETI0YEH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peaknuii (TOPEeHHE, PEaKIUU PAa3IoKCHHs, COCIMHEHHS).
Mesricnpeomemmnnie céasu

Peanuzammsi MeXnpeaMeTHBIX CBSI3ed MPU W3YYCHUM XHMHH B 8 Kiacce
OCYIIECTBJISIETCS. 4Ye€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSITUM, TaK U TOHATUM, SBJISIOMIMXCS CUCTEMHBIMHU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IMKJIA.



OO1ue ecTeCTBEHHO--HAYYHbIE TOHATHS.: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHauM3, CHUHTE3, KiacCUpUKausa, TEPUOIUIHOCTh, HaOII0ICHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPECHHUE, MOJIENb, SIBJICHHUE.

du3uKa: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIWI, U30TOIIBI,
PaNOAaKTUBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsjl, BEIIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHME BEIECTBa, Ta3, (PU3MUECKHWE BEIWYUHBI, EIUHHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaJIbI, TOPHBIE TTOPOIbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC
BemecTBo U XUuMH4YeCKasi peakmus

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
M. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJUsl, KaIbLUS U KX COCTUHEHUN
B COOTBETCTBHH C MOJIOKEHUEM BJIEMEHTOB B IIeprnondeckoit CuCTeME U CTPOCHUEM
HX aTOMOB.

Ctpoenue BemecTBa: BHIBI XUMUYECKOM CBSA3U. THIBI KPUCTAITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUINA KPUCTALUIMYECKOW PEIIETKU U
BUJIa XUMHYECKOU CBSA3H.

Knaccudukanys 1 HOMEHKJIATypa HEOPTaHMYCCKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pPa3jIMYHbIM KJIACCaM HEOPTraHUYECKHUX
COCJIMHEHUH, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XMMUYECKHX PeaKIui 10 pa3IndHbIM MpHU3HaKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(QdeKTy, I
W3MEHEHUIO CTEMEHEW OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [[oHsITHEe 0 TOMOTEHHBIX U TeTePOTCHHBIX
peakuusx. [lonarue o karanuse. [lonstne 0 xumuueckoM paBHoBecuu. DakToOpHI,
BIIUSIIOIIME HA CKOPOCTh XMUMHYECKOW PEAKIMU W TOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMM,  DJICKTPOHHBINM  OajaHC
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHOM peaKIuu. CocraBiieHue YpaBHEHUU
OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIIMHA C  HKCHOJIb30BAaHMEM  METOAa
3JIEKTPOHHOTO Oairanca.



Teopus NEKTPOIUTUUECKON JUCCOLMALIMHI. DIEKTPOIUTBI U HEINEKTPOJIUTHI.
Katnonsl, aHnoHpl. MexaHu3M IUCCOLMALMM BEIIECTB C PA3jJWYHBIMU BUIAMU
XuMHU4eckoil cBsizu. Crenens nucconuanuu. CUibHbIE U CIa0ble AIEKTPOIUTHI.

Peakruu woHHOTO OOMEHA. Y CIOBHUS MPOTEKAHMS PEAKIIM MOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUMN 00 AMEKTPOIUTHIECKON TUCCOIUAIINN.
KauecTBeHHbIE peakuyu Ha HOHBL. [IOHATHE O THAPOIN3E COJIEN.

Xumuueckuii IKcnepumenm: O3HAKOMIICHUE C MOJEIISIMU KPUCTAIUIMYECKUX
PEIIETOK HEOPTAaHUYECKHUX BEIECTB — METAJJIOB U HeMeTaJuioB (Tpadura u anmasa),
CIIO)KHBIX BEHIECTB (XJIOpUIA HATpPWsi), HWCCICIOBAHHE 3aBHCUMOCTH CKOPOCTH
XMMHMYECKON peaklud OT BO3AEWUCTBUS pPa3IMUYHBIX (DAaKTOPOB, HUCCIEIOBaHUE
AIEKTPONPOBOJIHOCTH PAaCTBOPOB BEWLIECTB, IIPOLECCAa AUCCOLMALMUA KHUCIOT,
miesoueit u coseld (BOZMOXKHO HCIOJIb30BAaHHUE BHUJIEO MAaTEpUANIOB), MPOBEACHUE
OMBITOB, WJLTIOCTPUPYIOIIUX NPHU3HAKH TPOTEKAHUs PEaKUuid HMOHHOrO OOMeHa
(oOpazoBanme ocajka, BBIJCICHHE Tra3a, OOpa30BaHUEC BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ IIPUMEPBl  OKUCIMTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLINAN
(ropeHue, peakiuu pas3okKeHUs, COCAMHEHHUs), PaclOo3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIBIO KA4YECTBEHHBIX pEAKIMM HAa  HOHBI, PEIICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemerayibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne U (pu3nMyeckue CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOTEHOB. XMMUYECKHUE CBOMCTBA HA MPUMEpPE XJiopa (B3auMOIeCTBHE
C MeTaUlaMH, HEeMeTajulaMH, wienoyamu). XjopoBogopon. CoussiHas KHCIOTA,
XAMHUYECKUE CBOMCTBA, I[IOJIydE€HHE, IpUMEHEHHe. [JlelicTBue Xxjopa H
XJIOPOBOJOPOJIa HA OPraHu3M 4YelioBeKa. BakHeHIIne XITOpUIbl U UX HAXO0XKJICHHUE B
IIpUpPOJIE.

O6mast xapakrepuctuka siaemMeHToB VIA-rpymnmbl. OcoOCHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu oKucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCJIOPO/Ia U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIUYA KUCIIOPOa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOn, CTpoeHHe, (U3MYECKUE U
xumMudeckrue cBoicTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, GU3NIecKre 1 XUMUIECKUEe CBOMCTBA (00IIHMe KaK MPeICTaBUTEIs
KJlacca KHUCJIOT U crneruduueckue). XUMHUECKUE PEaKIMH, JeKallle B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOMy4YeHUs CEpHOM KHUCIOThL. [lpuMeHeHue cepHoi
kuciaoTbl. Coln cepHOW KHUCIIOTHI, KAaueCTBEHHas peakius Ha Cylb}aT-uoH.
Haxoxnaenue ceppl U €€ COCOAMHEHUUW B IpUpOJe. XHUMHUYECKOE 3arps3HECHUE



OKpYXalolel Cpeabl COENUHEHHUSIMU Cepbl (KUCIOTHBIE [IOXKIH, 3arpsA3HEHHE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHSI.

OO6mast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. A30T, paclpoCTpaHEHUE B MPUPOJIE,
duznueckue u XuMuueckue cporictsa. KpyroBopot azora B mpupoje. AMMHUakx, €ro
dusznueckrue U XUMUYECKUE CBOMCTBA, MoyuyeHue u npuMeHenue. Conu aMMOHHS,
ux (pusnyeckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOoJydeHue, (PU3MUecCKue U XUMUYECKUE
CBOMCTBa (0OmME Kak TMPEACTABUTENs Kjacca KHCIOT W Crhenuduyueckue).
Hcrnonb30BaHNE HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPAJIbHBIX YIOOPEHU.
XUMUYECKOE 3arps3HEHHE OKPY)KAIOIIEeH Cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOAOEMOB). Pocdop, amIoTpOINHBIE
Moaudukauuu (ocdopa, pusnyeckue u xumuueckue cporctra. Oxeun docdopa
(V) u dochopHas kuciora, GU3NUECKHEC MU XMUMHUYCCKHE CBOWCTBA, IMOJYYCHHE.
Hcnonp3oBanue ¢pocharoB B Ka4eCTBE MUHEPAJIBHBIX yI00OPEHHUIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OcoOE€HHOCTH CTpOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIEHUS. Y TIEpO/l, ATIOTPOINHbIE MOAU(PUKALIUH,
pacnpocTpaHeHHe B IpHUpojie, GU3NUECKUEe U XUMUYECKHE CBOWCTBA. AJCOpPOIMS.
Kpyrosopor yrnepoga B mnpupoge. Oxcuasl yriaepoga, HX (uU3HMUECKHe U
XUMHUYECKHE CBOMCTBA, ACHCTBUE HA KUBbIE OPTraHU3MBbl, IOJYYEHUE U IPUMEHEHHE.
Dkoyiornyeckre mpoOseMbl, CBsizaHHble ¢ okcuaom yriepoma (IV), rumoresa
1J100aJIbHOTO TOTETUICHUST KJIMMaTa, NapHUKOBBINM d(PQekT. YTroibHas KUCIoTa U e€
CoiM, uX (U3NUECKHEe M XUMHUYECKHE CBOWCTBA, IMOJYYEHHE U IMPUMEHEHHUE.
KauectBenHast peakuusi Ha kapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY,
MEULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavabHBIE MOHATHUS 00 OPTaHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWICH, alleTUJICH, STAHOJ, TIIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble WMCTOYHUKU yIIIEBOAOPOAOB (Yroib, MPHPOIHBIA Ta3, HedTh),
NPOAYKTHl HMX TepepaboTku (OCH3HMH), UX pPOJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOTOTUYECKU BaXKHBIX BEIECTBAX: KHUPaX, OCNIKaX, yriIeBOAaX — U UX
posii B OKM3HM 4elioBeKa. MarepuanbHOe €IUHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, IMOJy4YEHUE W
npumenenue. Coennuenust KpeMHus B npupoze. OOuiue npeacraBieHust 00 OKCHae
kpemuus (I1V) u kpemuueBoi kuciaore. CHIMKATBI, MX MCIOJB30BAHHE B OBITY, B
MIPOMBITIUICHHOCTH. BakHelIme cTpouTeNnbHbIE MaTepHallbl. KepaMuKa, CTEKJIO,
IEMEeHT, O0eToH, >kene300eToH. IIpoOimeMbl 0€30macHOrO  HCIOJIL30BaHUS
CTPOUTENBHBIX MaTepuaioB B MOBCEHEBHOMN KU3HH.



Xumuueckuii IKcnepumenm: udydeHue o0pa3oB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTBI, IPOBEJACHUE KAYECTBEHHBIX PEAKLIMN HA XJIOPHUI-UOHBI
U HaOJI0JIeHUE MPU3HAKOB WX MPOTEKaHUs, OMbITHI, OTpaxkaromue (Gu3ndecKue u
XVUMHYECKHE CBOMCTBA TaJIOTEHOB U MX COCAWHEHHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJICHHE C O00pa3liaMd XJIOPHIOB (TaJOTeHUIOB),
O3HAKOMJIEHUE C 00pa3aMu cepbl U €€ COeAMHEHUSAMHU (BO3MOYXKHO HCITOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOJEHUE Mpolecca O0yrinuBaHus caxapa Moja JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHCIOTHI, M3YYCHUE XUMHYECKHUX CBOMCTB
pa30aBlieHHON CEpHOW KHUCJIOTHI, TNPOBEJCHUE KAueCTBEHHOW peakliuu Ha
cynbdaTuoH U HaONIOJIeHWe TNpu3HaKa e€ NPOTEKaHWs, O3HAKOMIJICHHE C
¢u3nvyeckuMu CBOWCTBAMHU a3oTa, Qochopa M WX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE  BHUIEOMATEpHANOB), oOOpa3laMu a30THBIX U (pochopHbIX
yI00peHHii, moryueHue, coonpanre, paclio3HaBaHUE U U3Yy4EHUE CBOWCTB aMMHAKaA,
IPOBEJICHNE KaueCTBEHHBIX pPEaKlIMid HAa MOH aMMOHHUA U (ocaT-uoH U U3ydEeHHE
IIPU3HAKOB MX MNPOTEKaHWs, B3aMMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MeAbl0 (BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPUANIOB), H3Y4YECHHE
MoJieJIel KpUCTAIIMYECKUX PEIIETOK ajiMasa, rpadura, QpysuiepeHa, 03HaKOMIICHHE
C TPOLECCOM aJCcOpPOLMU PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOrasa, Mojay4yeHue, coOupaHue, pacro3HABAHHE U N3YYECHHE
CBOMCTB YTJIEKUCJIOrO ra3a, MpOBEACHHE KauyeCTBEHHBIX peakUui Ha kapOoHAT U
CUJIMKAT-UOHBl M W3YYEHHE NPU3HAKOB HX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKLMEN CUIIMKATHON ITPOMBILIIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4
1o TeMe «BakHeHIIne HEMETAIUIBI U UX COCTUHEHUS.

MeTtasibl M X COCAUHEHUSA

OO01ast XxapakTepuUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux mnosoxeHus B llepuomnueckor cucreme xumMuueckux isnemMeHToB [l U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHrne MeTauioB. Metaimnueckasi CBA3b U
METaJUIMYECKasi KpUCTAIUINYECKAs] PEIIETKA. DIIEKTPOXUMUYECKUI P HATPSHKEHUIM
MeTauioB. du3nyeckue W XMMHUYECKHE CBOMCTBa MeTamuioB. OOmue crnocoObl
noJyryuyeHust MetauioB. [loHATHE 0 KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI
ux oT Koppo3uu. CriiaBel (CTaib, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH.

[[{enounble MeTauibl: MOJoXKeHUE B [leproauyeckoil cUCTEME XMMHUYECKUX
aneMeHToB /. M. MenneneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJICHUE B IPUPOLE.
dusnveckrue ¥ XUMHYECKHE CBOWCTBA (Ha mpumMepe HaTpus U Kaimus). OKCHIBI U
TUAPOKCUIBIHATPUS u KaJus. [Ipumenenue HIEJIOYHBIX
METAJZIOB U VX COCIMHEHHU.



[[lenoyHno3emenbHbIE METAIbl MarHuii M KaJbLMK: MOJOXXKEHUE B
[lepnognyeckon cucreMe XuMU4ecKux 3nemeHToB /1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojie. Pu3ndyeckue 1 XuMHUYECKUE CBOMCTBA MarHus U
KaJIbITusl. BaskHelmme coemMHeHUs KaIbIus (OKCH/I, THAPOKCHL, COJH). JKECTKOCTD
BOJbI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: T10J05keHne B [leprnoanueckoil cucTeMe XUMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpOCHHUE aToMa, HaxoxJacHue B npupone. dOuzmueckue u
XUMHUYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUJIA M TUAPOKCUIA
AJIIOMHHHS.

JKenezo: nosoxenue B [leproanueckoi CUCTEME XUMUUYECKUX AIeMEHTOB /1.
. MengeneeBa, CTpOCHME aToMa, HaxXOXJICHUE B mpupoge. Du3ndeckue Hu
XMMHYECKHE CBOMCTBA keje3a. OKCHabl, TUAPOKCUAbI U coiu keiesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKCnepumerm:

O3HAaKOMJICHHE ¢ O0O0pa3llaMdM METAUIOB M CIUIABOB, HX (U3HYSCCKUMHU
CBOMCTBaMH, H3y4YE€HHE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHJIA
KaJabllUsl M HATpus C BOMOH (BO3MOJKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB),
HCCIICIOBAHUE CBOWCTB JKECTKOM BOJIBI, MPOLECCAa TOPEHUS KENe3a B KUCIOPOAE
(BO3MOXKHO  HCIIOJIb30BaHWE  BHACOMATEPHAIOB), MPH3HAKOB  IPOTCKAHUS
KaueCTBCHHBIX PEaKIIUi Ha HOHBI. MarHus, KaJbIIHs, AJFIOMUHMS, ITUHKA, sxese3a (11)
u sxeme3za (I11), memu (1), HaOmomeHMe W OmMMCaHUE IPOIECCOB OKpAIIMBAHMUS
IUTAMCHH HMOHAMH HAaTpWs, Kalusid H Kaiblus (BO3MOXHO HCITOJIb30BaHHE
BHJICOMATEPHUAIIOB), UCCAEAOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA AITFOMUHHUS U
TUIPOKCHUAA IIMHKA, PEUICHHE JKCHEPUMEHTAIBHBIX 33/1a4 Mo Teme «BaxHeniine
METAaJIJIbl U UX COCAUHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemectBsa U Marepualibl B MOBCEJHEBHOM »KM3HU YEJIOBEKA. be3omacHoe
WCIIOJB30BaHUE BEIIECTB U XMMUUYECKUX peakiuid B ObITy. IlepBas momoib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHHE OKpysKaromieh cpenbl (MpeneiibHas IOMyCcTHMAas
KOHIIeHTparus BemiecTB, ganee — [1/1K). Ponb xumuu B penieHun 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKcnepumenm:. W3y4eHUE O0Opa3lloB MaTepHaloOB (CTEKIIO,

CILJIAaBbI METAJIJIOB, ITIOJTUMEPHBIC
MaTepHalbl).

Mesricnpeomemmnnie ceasu



Peanuzammsi MeXmpeaMeTHBIX CBS3eW MPU W3YYeHHH XuMuM B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCMHOJb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAayYHBIX
MOHSTHN, TaK W TOHSATUH, SBJSIONINXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHITHS. HAy4dHBIH (haKT, TUNOTE3a, 3aKOH,
TEOpWsl, aHaIM3, CHHTE3, KiIaccuukaius, TMepUuoANIHOCTh, HAOII0ICHHE,
OKCIIEPUMEHT, MOJCIMPOBaHNE, W3MEPEHUE, MOJENb, SBJICHUE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAITHI.

du3znka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIBI,
pPalOaKTUBHOCTb, MOJICKYJIa, AIMEKTPUICCKUI 3apsi, ITPOBOTHUKH,
MOJyIPOBOJIHUKH, JTUAJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBAa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs
peméTKa, CIulaBbl, (PU3WYECKUE BEJIMYWHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunTes, apixanue, Ouochepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI0OpEeHMs, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPO/IbI, MOJIE3HBIE
HCKOIIaeMbI€, TOIUJIMBO, BOJIHBIE PECYPCHI.



Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4eOHOIr0 npeamMera « XuMHs» ¢
ONHMCAHMEM YHUBEPCAJIbHBIX Y4eOHBIX AelCTBH, JOCTUTAeMbIX
00y4aroIUMHCS NPH MUCIO0JIb30BAHUN 000PYI0BAHNS LIEHTPA
«Touka pocta»

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTPAaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XO0jA€ OOyYeHHs XHUMHH B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOWU JESATENBHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMA POCCUUCKUMHU
COI[MOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMU II€EHHOCTSIMH, IPUHATHIMH B
oOIleCTBE MpaBWJIaMd W HOPMaMU TOBEACHHS U CHOCOOCTBYIOT THpolieccaM
CaMOIMO3HaHMs, CAMOPA3BUTHS U COLUATU3ALNH 00YYaIOLUXCSl.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3WTHUBHBIX IEHHOCTHBIX OpPHEHTAMN U
pacIIMpEHUE OMBITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH!

1) nATPUMOTHYECKOT0 BOCHUTAHMA. I[IEHHOCTHOTO  OTHONICHHUA K
OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HAcCJIEIUIO,
MOHUMAaHUSl 3HAYCHUS XMMHYECKOW HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJAJI€Th TOCTOBEPHOW MH(OpPMALMEN O MEPEAOBBIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUAX 00 YCTpPOMCTBE MHpa U OOIIECTBA; 2) TPAKIAHCKOT0 BOCTIMTAHUSA:

IPEACTABICHUS O COLMAIBHBIX HOPMAaxX W IMPaBWIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPUECKOM W JAPYTUX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM [NE€ATEIbHOCTH IPH
BBITIOJIHGHUM y4€OHBIX, TO3HABATEIbHBIX 3374, BBIMIOJHEHUA XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH Y4YE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHUIO
Y B3aMMOIIOMOIIIY B MpolLiecce 3TO yueOHOM AesITeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IMOBEACHHE M IOCTYIKH CBOMX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX H
NPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCICACTBUI TOCTYNKOB; 3) HEHHOCTH
HAYYHOI0 TO3HAHUA. MMPOBO33PEHUECKHE IIPEACTABICHUS O BEIIECTBE U
XUMHYECKON pEaklM, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
Y COCTABJSIOLIME OCHOBY I MOHUMAHUs CYIIHOCTHM HAYYHOW KapTHHBI MUDA,
MPEACTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3AUMOCBSA3IX
YEJIOBEKA C MIPUPOJHOM CPENOM, O POJIU XMMHUHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;
MO3HABATEIbHBIC MOTUBbI, HAIIPABJICHHBIE HA MOJYYE€HUE HOBBIX 3HAHUM MO XUMHUH,
HEOOXoauMbIe IS OOBSICHEHHS HAOMIOaeMbIX TMPOIECCOB U SIBJICHUIA,
MO3HABATEJIbHOM, MH(POPMALIMOHHON M YHUTATENbCKOM KYyIbTYypbl, B TOM YHUCIE
HAaBBIKOB CAMOCTOSITEIBHOW pabOThl C y4eOHBIMHM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHI{; UHTEPEC K 00YUCHHIO U MO3HAHUIO, JIFO003HATEIBHOCTh, TOTOBHOCTD U
CIOCOOHOCTH K  €aMOOOpPa30BaHHIO, TPOEKTHOW U  HCCIEN0BATEIbCKON
NESATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JaJIbHEUIIIEM;
4) popmMupoBaHus KyJbTYPHI 3I0POBbS: OCO3HAHUE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 310POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KMU3HU, OCO3HAHUE TIOCIIEACTBUI U HENPUSATUE BPEIHBIX
NpUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KYpEHHs ), HEOOXOIMMOCTH
coOroieHus IpaBUII 0e30MmacHOCTH npu  0oOpalleHuu ¢
XUMHYECKIMH BEIIECTBAMA B OBITY W pEalbHOW KHU3HH, 5) TPYI0BOIro
BOCIIUTAHMSA: HHTEPEC K NPAKTUYECKOMY H3Y4YEHUIO TMpodeccuii U Tpyna
Pa3IMYHOr0 POJia, YBAXKECHUE K TPYAY M pe3ysibTaTaM TPYAOBOW JESATENBHOCTH, B
TOM YHCJIE HA OCHOBE NPHMEHEHMS NPEIMETHBIX 3HAaHUW 110 XUMHUH, OCO3HAHHBIN
BBIOOp MHIMBUAYAJIbHOM TPAEKTOPUHM MPOJOLKEHHS 00pa30oBaHUsl C YYETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB H
NOTPEOHOCTEM, YCHEMHONW MNpOPECCUOHAIBHON JEATENIbHOCTH M Pa3BUTHUSA
HEOOXOUMBIX YMEHU,
TOTOBHOCTh aJIalITUPOBATHCSI B MPO(ECCHOHANBHON cpene; 6) IKOJI0ru4ecKoro
BOCIIUTAHMSA: DKOJIOTMYECKH LEJeCO00pa3HOEe OTHOIIEHHWE K MPUPOJE Kak
MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, NTOHHUMAaHHE LIEHHOCTU
3I0POBOTO W 0O€30MacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PM3MUECKOMY M ICHUXUYECKOMY 3/10POBbIO, OCO3HAHUE LEHHOCTU
coOI0IeHus MpaBl 0€30MACHOTO TTOBEACHMS MTPU paboTe C BEUIECTBAMHU, a TAKKE
B CUTYAalLUSX, YTPOXKAOIIUX 30POBbIO U KM3HU JIOAEH; CHOCOOHOCTH MPUMEHSTH
3HAHMS, TIOJlydaeMble NPU W3YYEHUW XUMUH, JUIS PEIICHHs 3a7ad, CBA3aHHBIX C
OKPYKAIOIIEH MPUPOAHOM CpEHOM, JJis TOBBIIICHUS YPOBHS 3KOJOTHYECKON
KYJbTYPbl, OCO3HAHMSI TJIOOAIBHOIO XapaKkTepa SKOJOTMYECKUX MpoOJeM U MmyTen
UX pEIIEHUsl MOCPEICTBOM METOJOB XUMHH, SKOJOTUYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBATbCSI MM B II03HABATEJIIbHOM, KOMMYHHMKATUBHOM W COLIMAJIBHOMU
IIPaKTHUKE.
METAINIPEIMETHBIE PE3YJIBTATBI
B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
(dbopMUpPOBaHNS MUPOBO33PEHUS OOIIEHAYYHBIE TTOHATHUS (3aKOH, TEOPHS, IPUHIIMII,
runore3a, (¢akr, CHUCTeMa, TMPOIECC, OIKCIEPUMEHT U JpYyroe.), KOTOpbIC
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAyUHBIX YYEOHBIX IMpeIMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MNPEIAMETOB (POPMUPOBATH MPEICTABIEHUE O LETOCTHON
HAy4YHOW KapTWHE MHUPA, U YHHUBEpCAIbHbIEC y4eOHbIE NeUCTBUA (ITO3HABATENbHBIE,



KOMMYHUKATHBHBIC, PETYISTUBHBIE), KOTOphIe oO0OecrneuynBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JEATEILHOCTH.

Ilo3naBaTe/ibHbIe yHHBepcajibHble Yy4ueOHble JeiictBusi ba3oBble
JIOTHYeCcKue JAelCTBUS: YMEHHUS HCTOIb30BaTh MPUEMBI JJOTUIECKOTO MBITIUICHUS
NP OCBOCHUHW 3HAHWM: PACKPBHIBATh CMBICI XMMHYCCKUX IMOHATHH (BBIICIATH WX
XapaKTepHbIC TMPU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C JPYTMMH TIOHSATHSIMH),
WCITIOJIB30BATh MOHATHUS JIJI1 OOBSICHCHUS OT/ACIbHBIX ()aKTOB M SIBJICHUM, BHIOUPATH
OCHOBAHWSI U KPUTEPUH JJI KIACCU(DUKAITIN XUMUYECKUX BEIIECTB U XUMHYECKHUX
peaKIuii, yCTaHABIMBATh IPHYMHHO-CJICICTBCHHBIC CBS3M MEKIYy OOBEKTaMHU
U3Y4YCHUS, CTPOUTH JIOTHUECKUE PACCYXJCHUSI (MHIYKTUBHBIC, NEIyKTHUBHBIE, IO
aHAJIOTHH), JCNIaThb BBIBOJBI M 3aKIIOYCHHS; YMEHHE TPHUMCHITh B IIpOIecce
MIO3HAHUS MOHATHS (PEAMETHBIC U METalpeJMETHBIC), CHMBOJIMUYECKUE (3HAKOBBIC)
MOJICNIA, HCIIOJb3yeMbIE B XHMHH, MPE0OpPa30BBIBATh IMIMPOKO MPHUMEHSIEMBIC B
XHUMHU MOJICJIbHBIC TPEICTABICHUS — XUMHUYCCKHH 3HAK (CHMBOJ DJIEMEHTA),
XuMudeckas (popmysia 1 ypaBHCHHE XUMHUYICCKON PEaKIUU — IMPU PEIICHUH YIeOHO-
MO3HABATENIbHBIX 3a/lay, ¢ YYETOM ATHUX MOJCIBHBIX NPEJCTABICHUN BBISIBIATH U
XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MU3YYa€MBIX OOBEKTOB — XUMHUYCCKUX
BEIIIECTB U XUMUYECKUX PEAKIUH, BBISIBIATH OOILIME 3aKOHOMEPHOCTH, IPUIUHHO-
CJICICTBCHHBIC CBSI3U M IIPOTUBOPEUHS B U3YyIaEMBIX MTPOIIECCAX U SBJICHUSX.

ba3zoBble  ucciienoBaTeJbCKHE — JIeHCTBHSI.  YMEHHE  HCIOJb30BaTh
MTOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAK)KE B Ka4yeCTBE
OCHOBBI  Jjis  (OpMUpOBaHUS  THUIOTE3bl IO TMPOBEPKE  MPABHIBHOCTU
BBICKA3bIBACMBIX  CYXKJCHUW, MPUOOpETEeHHWEe OmbITa 0  IUIAHUPOBAHUIO,
OpraHu3alliy U TPOBEJCHUIO0 YYCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32
XOJIOM  TIpOIlecca,  CaMOCTOSTEIBLHO  MPOTHO3MPOBATH  €r0  Pe3ynbTar,
dbopmyIHupoBaTh 00OOIIEHUS M BBIBOABI MO pe3yJbTaTaM IMPOBEAEHHOTO OIBITA,
UCCIICJIOBAHUSI, COCTaBJISITh OTYET O TMpojenaHHou pabore. PabGora c
uHdopmanmeii: yMEHHE BBHIOMPATh, aHAIM3UPOBATH W HWHTEPHPETUPOBATH
UH(OPMAITUIO PAa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, TTOJYIaeMYO U3 Pa3HBIX
WUCTOYHUKOB (HAyYHO-TIOMYJISIpPHASL JIUTEpaTypa XHUMHYECKOTO  COJACpPIKaHUSA,
CIpaBOYHBIC  IMOCOOMsSA, pecypchl  MHTepHeTa), KPUTHYSCKH  OILICHHUBATH
MPOTUBOPEUYHUBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHATHh Pa3IMYHbIE METOABl M 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMU M COOTBETCTBYIOIINX JAHHBIX, HEOOXOJMMBIX JJisi BBITIOJHEHUS
y4eOHBIX M MO3HABATENBHBIX 3a7a4 ONMpPeNeIEHHOTO THIA, MPUOOPETCHNUE OMBITA B
00JIaCTH  WCITOJIB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CHCTEM,



CaMOCTOSITEJILHO BBIOMPATh ONTHMAJIbHYIO (pOpMY IpeacTaBieHUs UHDOpPMALUU U
WUIKOCTPUPOBATh PEIIAEMBIE 33/1a4d  HECJIOKHBIMM CXEMaMH, JUarpamMMaMu,
apyrumMu  gopmamu rpadukd U HUX KOMOMHAIMSMHU, YMEHHME HCIIOJIb30BaTh U
aHAIM3UpOBaTh B IpolLecce Yy4eOHOM M HCCIENOBATENbCKON IESTEIIbHOCTH
MH(GOPMAIIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3sICTBa U TpaHCIIOpTa
Ha COCTOSTHUE OKPY>KaloIeW MPUPOAHOUN CPEIBI.

KoMMyHUKaTHBHbIC YHUBepCaJbHble Y4YeOHble [ACHCTBUA: YMEHUS
3a/1aBaTh BOIPOCHI (B X0/I€ Uajiora u (WJIn) TUCKYCCHHU) TIO CYIIECTBY 00CYXK1aeMOit
TEeMbl, (OPMYyIHpPOBaTH CBOM MPEHJIOKEHUS OTHOCUTEIIBHO  BBINOJIHEHUS
NPEUIOKEHHOW  3a/1a4d; YMEHHsI MPEICTABIATh IOJYYEHHBIE  PE3yJIbTAThl
ITIO3HABATEIIbHOM [JIEATEIIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJaTh
IIPE3CHTAlMIO  PE3yJbTAaTOB  BBINOJIHEHUS  XUMHUYECKOIO  JKCIIEPUMEHTA
(J1abopaTopHOro ombiTa, Ja0OpPaTOpHON pabOThl IO MCCIEJOBAHUIO CBOMCTB
BEIIECTB, YICOHOTO MIPOCKTA); YMEHHS y4EOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU
B COBMECTHOM MO3HABATEIILHOW U MCCIIEN0BATENBCKON JEATEIIBHOCTH IPH PEIICHUN
BO3HUKAIOIIKUX MpOoOJIEeM HAa OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHHUSA
no3uuil (00CyxkaeHnus, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JICICTBHM, OIPEICICHUE KPUTEPUEB IO OIECHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIe  YHUBepCaJbHble  y4YeOHbIE  JefCTBUA:  YMCHHE
CaMOCTOSITEJIbHO OIPENEIATh LEIU ACATENbHOCTH, IUIAHUPOBATH, OCYIIECTBIIATH,
KOHTPOJIUPOBAaTh M IPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAESTENIBbHOCTb,
BBIOMpaTh Hanbosee 3(PPeKTUBHBIE CTOCOOBI PEIICHUS YU4EOHBIX U TO3HABATEIbHBIX
3aa4, CaMOCTOSITEJIbHO COCTAaBIATh WM KOPPEKTUPOBATH  IPEIJIOKECHHBIN
aNTOPUTM JIEVCTBUN NPH BBIITOJIHEHNHN 3aIaHUM C yYETOM NOJYYEHNS HOBBIX 3HAHUU
00 M3y4yaemblX OOBEKTax — BEIECTBAX M pPEaKIUsiX, OLEHUBATh COOTBETCTBUE
MIOJYYEHHOIO0  pe3yjbpTara 3asBICHHOW I1E€JId, YMEHHME HCIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMple B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX peE3yJbTaTOB IO OCBOEHHUIO 00S3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM (enepanbHO paboueil MNporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4dHbl€ 3HAHUS, YMEHUS M CIOCOOBI
neucTBul, cnenuduueckue JUI  OpeaMETHOM  o0nactu  «XUMHUS», BUIBI
JNEATEIBHOCTH 10  MOJIY4EHHIO HOBOIO  3HAHUsA, €r0  HMHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIlUsIX.

K xoHiy oOydenus B 8 kiiacce npeaMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:



pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATUH: aTOM, MOJEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BELIECTBO, CMECH
(omHOpOIHAS M HEOMHOPOJIHAS ), BaJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Js1 XUMAYECKOIO JIEMEHTA B COEIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHBb
OKHUCJICHUS, XMUMHUYECKasi peakius, KiacCUpUKAIMs pEeakluid: peakiuu
COCIMHEHUSA, PEAKUUHA PA3JOKECHUS, PEAKIMU 3aMEIICHUS, PpPEaKIHUU
oOMeHa, 9K30- U IHIOTEPMUYECKUE PEaKLUH, TeTIOBON AP (HEKT peakiu,
PO aTOMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paAlyC aToMa,
XUMUYECKasl CBA3b, MOJSPHAS M HEMOJSPHAs KOBAJICHTHAs CBS3b, NOHHAS
CBSA3b, HOH, KAaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJs BEUIECTBA
(porieHTHAST KOHIIEHTPAIHS ) B PACTBOPE;
WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX
MOHATUM W MPUMEHSTH ATU MOHSATHUS MPU OMUCAHUU BEIIECTB U UX
IIPEBPAILCHAN;
UCIOJIb30BaTh XMUMMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHUs (HopMyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;
ONPEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTETIEHb  OKUCJEHMSI  3JEMEHTOB B  OWHApHBIX  COEJAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OIPEAEIEHHOMY KJIAcCy COEIMHEHHUU I10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3UW (KOBaJleHTHasT W HWOHHas) B
HEOPTraHWYECKUX COCIUHEHUSX;
packpsiBath cmbica Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHHUE IEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX BJIEMEHTOB OT WX mosioxkeHus B llepuoamueckoil cucrteme,
3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;
ONMKCHIBATH M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuonnueckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymmna)» u «nobdouynast noarpynna (b-rpymma)», manbeie u
OoJbIlIE TEPUOJbl, COOTHOCHUTH OOO3HAUYEHHS, KOTOpPbIE HMEIOTCS B
tabmuie «llepmommueckas cucremMa XuMHYeCKUx diemeHToB J[. U.
MenzeneeBay ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKUX IJICMEHTOB (COCTaB U 3apsil sijpa, 00IIee YKCII0 JCKTPOHOB U
pacrpeeneHue ux 1o ANEKTPOHHBIM CJIOSIM);



KJacCu(pUIMPOBaTh XMMHUYECKUE DJIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA,
XUMUYECKHAE peaknuu (M0 YUCITY W COCTaBy YYACTBYIOIIUX B PEaKIIUU
BEIICCTB, IO TEIJIOBOMY 3D (DEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHYECKHUE CBOICTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIast OMUCAHUE TTPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIONIUX XUMUUECKUX PEAKIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKAHHWS XUMHUYECKUX IMPEBpAIICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO »JJeMEHTa 1o (QopMylie COEIWHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN peaKilny;

MPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON AEATEILHOCTH — aHAN3 U
CHUHTE3, CpaBHEHHUE, OO0O0OIIeHUE, CHUCTEMaTHU3allnlo, KilacCU(UKaIIUIO,
BBISIBJICHWE TPUYWHHO--CIICJICTBEHHBIX CBS3€H — JUIsl M3y4EHHUS CBOKWCTB
BEIIECTB M XUMHUYECKUX PpEAKIMi, eCTECTBEHHO-HAYyYHbIE METObI
MO3HAHUA — HAOJIOJIEHUe, U3MEpPEHUEe, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN M MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM TOJIb30BAHUSI XUMHUUYECKOW TTOCYI0M 1 JIa0OpaTOPHBIM
o0opyaoBaHuEM, a TakkKe TMpaBwiIaM oOOpalieHus C BelleCTBaMH B
COOTBETCTBHHM C HWHCTPYKIMSAMH TII0 BBITIOJIHGHHIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(BomopoAa M KHUCJIOPOJia), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHOU
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH
XUMUYECKHAE DKCIIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IEIOYCH H
KHUCIIOT C TIOMOIIBI0 MHIUKATOPOB (JIakmyc, (heHoadTanenH, METUIIOPAHK

U ApyTHE).

K xoniy oOyuenus B 9 kiiacce npeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOUIUNXCA YMEHUH:

PacCKpbhIBATh CMBICI OCHOBHBIX XWUMHUYECKHX IOHATHUH: XUMHYECKHU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTh, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKivs, XUMHYECKasi CBA3b, TEIJIOBOW AddexT
peakinuu, MOJIb, MOJSPHBIA  O0BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS JIUCCOLMALINS, PEAKUUH HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMbIe W
HEOOpaTUMBIE PEAKIUU, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH,



OKHCIIUTEIb, BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
am(pOTEepHOCTb, XUMHAYECKas CBS3b (KOBaJIeHTHas, MOHHas,
MeTaJUIM4YecKas ), KpUCTaNInuecKasi peméTka, KOppo3usi METAIIOB, CIUIABBI,
CKOPOCTb XMMHYECKON pEaKIUU, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHATHUH H
MIPUMEHSThH 3TH NOHATHA MPU OMKUCAHUY BELWIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTABA, IPUHAMICKHOCTh BEIIECTB K
ONpeieNEHHOMY KJIAcCy COEIMHEHUH Mo (opMmyiiaM, BHI XUMHYECKOU
cBsi3u  (KOBaJICHTHAs, WOHHAs, METAUIMYeCKas) B HCOPraHMYECKUX
COEJIMHEHHUSX, 3apsi] MOHA MO0 XMMHUYECKON (QopMylie, XapakTep Cpelabl B
BOJHBIX PAacTBOpPax HEOPTAHUYECKUX COCIWHEHUH, TUI KPUCTAILNINYECKOU
PELIETKU KOHKPETHOI'O BEILECTBA,

packpsiBath cMmbica Ilepumognueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAHHME. OINKCBHIBAaTh M XapaKTepHU30BaTh
TabnnuHyo (opmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB!
pa3nuyaTh TOHATHS «TJaBHas noarpymnma (A-rpymma)y H «moOouHas
noarpynmna (b-rpymma)», wMaibie W OOJNBIIME TEPHOMABI, COOTHOCHTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOAMYECKON TaOJIULIE, C YUCTOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsia A1apa, oOulee 4YHCIO JJEKTPOHOB U paclpeniesieHHe HuX [0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MCHCHUH
CBOMCTB D3JIEMEHTOB UM UX COCAWHEHHMM B Mpeaesax MaJbIX MEPUOINOB U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIYy M COCTAaBY YYAaCTBYIOIIMX B PEAKIUHU
BEILIECTB, MO TEIJIOBOMY 3(P(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMHYECKUX DJIECMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOINIME W CHEHU(PHUUSCKHUE XUMHUCCKHUEC
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEP)KIAs ONMCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKIUM;

COCTaBJSATb YPAaBHEHUS DJEKTPOJIUTHYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEHN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIU NOHHOTO



oOMEHa, ypaBHEHUS pEaKIuii, TOATBEPKIAAIONUX CYIIECTBOBAHUE
TEHETHYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JINYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOIO OanaHca 3TUX PeaKIIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHUX TMPEBpPALICHUN B Pa3IMUHbIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOrO JJeMEeHTa Mo QopMylie COEIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOUN pPEaKIInu;

COOJTI0IaTh TIpaBUJIa TOJ30BAHMS XHMUYIECKON TIOCYI0H | JIA0OPaTOPHBIM
o0opyoBaHMEM, a Takke IMpaBwia oOpalleHuss ¢ BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSMU IO BBINOJHEHHUIO J1ab0paTOpPHBIX
XUMHUYECKUX OMBITOB IO MOIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaka 1 yriaeKkucioro rasa);

MPOBOJIUTH PEAKIIUU, TTOATBEPKIAIOIINE KAaUeCTBEHHBIA COCTaB PA3IMUHbIX
BCII[ECTB. PACIIO3HABATH OIBITHBIM TYTEM XJIOpUI-, OpOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cuimkar-, Ccyiabhar-, TUIPOKCUA-HUOHBI, KATHOHBI
aMMOHHUSI MU WOHBI M3YyUYECHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON JEATEILHOCTA — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIICHNE, CUCTEMATU3AIIUIO, BBISBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJISl U3y4YEHHUs CBOMCTB BEUIECTB M XUMUYECKHUX
peaknuii, eCTeCTBEHHO-HAyYHbIE METOJbI TO3HAaHWS — HaOJII0JCHUE,
U3MEpPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT (pEaibHbIi U MBICICHHBIN).



TEMATHYECKOE IIVNIAHUPOBAHUME

8 KUIIACC
Ne HaumeHnoBaHue pa3iesioB U TeM KounyecTBo 4acoB DjeKTpoHHbIe (HHPPOBbBIE)
n/n NporpamMmmbl Beero L I Ty —— o0pa3oBaTe/ibHbIE pecypchl
e padoThI e padoTsI
Pa3nea 1. [lepBoHavagbHble XUMUYECKHE TOHSTHUS
Xumuss — BaxHas o001acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOM 5 2 buGmmorexa LIOK
JEATENBHOCTH YeIOBEKA https://m.edsoo.ru/7f41837¢
bubnuorexka [JOK
1.2 BemecTBa u XumMuyeckue peakiuu 15 1 https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe/ Il HEOPraHN4eCKUX BellecTB
Boznyx. Kucnopogn. [Tousitue 06 bu6muotexa [HOK
2.1 OKCHJAxX 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonstue o kucnorax u bu6muotexa [HOK
2.2 COJIsAX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsr. [Tonsitue 06 bubnuorexa [JOK
2.3 OCHOBaHMSIX 5 1 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl HEOPraHUYECKUX bubnuoreka [IOK
2.4 COCIMHEHU 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30




Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumuueckux 31eMeHToB [I. U. MenaeneeBa. CTpoeHne aToMOB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1 [Tepuonnueckuii 3aK0H U 7 bu6moreka [IOK

HepnozmquKa;I cucTEMA https://m.edsoo.ru/7f41837c
XUMHUYECKUX 31eMeHToB J[. 1.
Menpene-eBa. CTpoeHue aroma

XuMHu4ecKas CBS3b. bubnuorexa [JOK
3.2 OKHUCIUTEIBHOBOCCTAHOBUTEILHEIE 8 1 https://m.edsoo.ru/7f41837c
peakiun
bubmmoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837¢c
butmmoreka [JOK
PeseppHoe Bpemst 3 https://m.edso0.ru/7f41837¢
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9 KVIACC

Neni/m | HaumeHoBaHHMe pa3/iesioB U TeM KosnnuecTBo yacos DJIEKTPOHHBIE
NpOrpamMmbl (uudpoBrbIe)
Bcero KonTpoJbx IIpakTH4eck o0pa3oBaTe/IbHbIE
ble padoThbI He padoThbl pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaAKIIHU
[ToBTOpenue u yrinybieHue 3HaHUN bubnuoreka [JOK
11 OCHOBHBIX pa3zesioB Kypca 8 kjacca 5 1 https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bu6nmoreka [{JOK
12 peakiui 4 https://m.edsoo.ru/7f41a636
DNEKTPOIMTUYECKAS TUCCOLIAALIHSL. bubnuorexa [JOK
1.3 XHUMHUECKUE PEAKIUU B PACTBOpaAX 8 1 1 https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M MX cOeIUHEHUS
OOmiass ~ xapakTepUCTHKAa  XHUMHYECKUX bubnuorexa [JOK
2.1 anemeHnToB VIIA-rpymmebl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO0mras xapakTepUCTHKAa XHMHUYIECKUX
29 snementoB VIA-rpymmner. Cepa u eé 6 bubmorexa [IOK
COCTMHEHHS https://m.edso0.ru/7f41a636
OOmass ~ xapakTepUCTHKA  XUMHUYECKHUX
23 aneMeHToB VA-Tpymmbl. A30T, hochop u ux 7 1 Butmmorexa IIOK
COC/TMHEHNS https://m.edsoo.ru/7f41a636




OO61as xapakTepruCcTHKa XUMUYECKUX

24 anemeHToB IVA-rpymmnel. Yriaepon u 8 bubnuoreka LIOK
erMHI/Iﬁ U UX COCTUHEHUA https://m.edso0.ru/7f41a636
Hroro no pazneny 25
Pa3znen 3. Metajibl M UX COeIMHEHUS
. bubnunorexa LIOK
31 Obue cBolicTBa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
. bubnunorexa LIOK
3.2 Baxueiinie MeTauibl 1 UX COCTUHCHUS 16 hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u oKkpy:kawmas cpena
bu6moreka [JOK
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJI0OBEKA 3 https://m.eds00.ru/7f41a636
Hroro no pazneny 3
bubmmoreka [JOK
PesepaHoC BpeMs 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




IHOYPOYHOE INIVIAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka Kosmn4yecTBo yacos Hara DJIeKTPOHHbBIE
n/n usyue uudposbie
Bcero KonTpoa IpakTnye HUSA o0pa3oBaTe/ibHbIE
bHBIE cKHe pecypchbl
padoTbI padoThI
[Ipenmer xumuu. Posib XUMUU B )KU3HU bu6mmoreka [JOK
1 yesnoBeka. Tena u BenecTra 1 https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 [TonsiTue 0 MeToaX MO3HAHUS B XUMUU 1 hitps://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1 «IIpaBuna paGoTbl
3 B 1a00paTOPUK ¥ IPUEMBI OOPAILEHUS C 1 Bubmiorexa [IOK
J1aGOpaTOPHEIM 0GOPYI0BAHHEM https://m.edsoo.ru/ff0d23dc
Uucteie BemectBa u  cMmecH. CrnocoOsl bubnuorexa [JOK
4 pa3aeneHust cMecen ! https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 Bubmiorexa [IOK
comm)» https://m.edso0.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI H MOIIEKYITbL 1 https://m.edsoo.ru/ff0d2a6c
XUMHUUECKUE FTIEMEHTBI. 3HAKU (CUMBOJIBI) bu6aunorexa [JOK
! XUMHYECKUX 3JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6muoreka [JOK
8 [IpocTeie U ClOXKHBIE BELIECTBA 1 https://m.edsoo.ru/ffod2a6e




but6mmoreka [JOK

9 ATOMHO-MOJICKYIIAPHOC yueHHE htps://m.edsoo.ru/ff0d2d50

10 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB. bubnuoreka [JOK
Xumnueckas ¢popmyna. BaneHTHOCTH aToMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX JIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubnuorexka [JOK

1 OTHOCHTENbHAsA MOJIEKYJISpHas Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XUMHYECKOTO 3JIEMEHTA B bubnumorexa LIOK

12 COCIMHEHUHU https://m.edsoo.ru/ffod350c
KonuuecTBo BemectBa. Mosbs. MossipHas bu6nmoreka [{JOK

13 Macca https://m.edso0.ru/ff0d5230
du3MUecKMe W XUMHYECKHE  SIBIICHUS. bubnuoreka [JOK

14 Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipuznaku " YCIIOBHS IIPOTEKaHUs bubnuoreka [IOK

15 XUMUYECKUX PEaKIUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUSI MACChI BEIIECTB. bu6nmnoreka [IOK

16 XUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boranciennst KoaudecTBa, MacChl BElIeCcTBa bubmmoreka [JOK

17 10 YPAaBHEHUSAM XUMHUYECKUX PEAKINI https://m.edsoo0.ru/ff0d5708
Krnaccudukanus XuMudeckux peakuui

18 (coenuHeHws1, pa3IoKEHH s, 3aMEICHHS, Bubnmorexa IIOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34




M. B. JlIomoHOCOB —

19 yuéuplipHnukiIoneauct. O600IeHne 1 bubnunorexa LIOK
cucTeMaTHu3alusg 3HAaHUU https://m.edsoo.ru/ff0d40c4
Kontponbnas padora Nel o reme bubnuoreka LIOK

20 «BelecTBa 1 XUMHUYECKUE PEAKITAN» https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. CocraB Bo3ayxa.

21 KHcnopos — 3JIEMEHT M IIPOCTOE BELIECTBO. bubnuorexa [IOK

https://m.edsoo.ru/ff0d448e
O30H
DU3NYECKHE U XUMUYECKHE CBOMCTRA

22 KHCIIOpoJia (peaKIui OKUCIICHHS, TOPCHHE ). bu6mmoreka IIOK
ITousarue 06 oxkcumax https://m.edsoo.ru/ff0d4614
Crioco06bI moyueHus: KUCiIopoaa B

23 1ab0paTOpUU U TPOMBIIIIICHHOCTH. bubmmoreka [JOK
[TpumeHeHue kucopoa https://m.edsoo.ru/ff0d497a
TeruoBo# 3G HEKT XMMHUUECKON peaKIlny,

24 MOHATUE O TEPMOXUMHUYECKOM YpPaBHEHUH, bubnauoreka [JOK
9K30- U IHJOTEPMUUYECKUX PEAKIIUIX https://m.edsoo.ru/ff0d4790
TomnuBo (HedTh, Yroiab U METaH).

25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €T0 butmmoreka [JOK
MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckast padora Ne 3 o Teme

26 «[Tony4yenue u cobupanue Kuciaoposa, bubnnorexa IIOK
U3Y4YEHUE €70 CBOMCTB» https://m.edsoo.ru/ff0d4ae?

57 Bonopoa — 35neMeHT 1 poCcToe BEIECTBO. bu6mmoreka [JOK

Haxoxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0




dusnyeckue U XUMUYECKUE CBOMCTBA

butmmoreka [JOK

28 Bosiopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 Honsrie o KucsoTax u consx https://m.edso0.ru/ff0d50d2
CriocoObl osy4eHusi BOJAOPO/Ia B bubnuorexa [[OK
30 nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabota Ne 4 mo Teme
31 «[lonyuenue u cobupanue BOIOPO/A, bubmmorexa IIOK
M3YUCHHE €r0 CBOHCTB» https://m.edsoo.ru/ff0d4f42
. N bubnuorexa [JOK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTapo https://m.edsoo.ru/ffod542e
Brruucnennst 00bEma, KoJIM4ecTBa BEIIeCTBa
33 rasa Io €ro U3B€CTHOMY KOJINYECTBY but6mmoreka [JOK
BEIIeCTBa WK 00BEMY https://m.edsoo.ru/ff0d55a0
Berancnenust 00bEMOB Ta30B 110 ypaBHEHUIO
34 peaKiuy Ha OCHOBE 3aKOHA 00BEMHBIX bubnauoreka [JOK
OTHOIILIEHU Ta30B https://m.edsoo.ru/ff0d5708
. bu6mmoreka [JOK
35 dusnyueckre U XUMUYECKHUE CBOKWCTBA BOJIBI https://m.edsoo.ru/ff0d587a
5 butmmoreka [JOK
36 CocraB ocHoBanuil. [TonsaTHe 06 HHANKATOPAX https.//m.edsoo.ru/ffod59e2
Bona kak pactBopureins. HackimeHnusie n
37 HCHACHIIICHHBIC PACTBOPBI. MaccoBast A0S bubnuoreka [IOK

BEIIIECTBA B PacTBOPE

https://m.edsoo.ru/ff0d5b40




[TpakTrueckas padota Ne 5 o reme

38 «ITpUroTOBJIEHHE PACTBOPOB C ONPEAeIEHHOI brbmmorexa LIOK
. . . https://m.edsoo.ru/ff0d5eba
MaccoOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
Kontponbnas padota Ne2 o reme bubnuoreka LIOK
39 «Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKkcuzpl: cocTaB, KiIaccuduKanus, bu6moreka [IOK
40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmorexa LIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJaccupuKkarms, bu6mmoreka [JOK
42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue u XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
43 OCHOBAaHMMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarmus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
5 bubmmoreka [JOK
45 [Tonydyenune u XMMUYECKUE CBOMCTBA KUCIIOT htps://m.edso0.ru/ff0dfee?
16 Comnu (cpegnue): HOMEHKIIATypa, CIocoObI bu6nunorexa [JOK

MOJIy4CHHUA, XUMHYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474




[TpakTrueckas padota Ne 6. Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe

bubnuoreka [JOK

a7 «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.eds00.ru/00ad9b7c
COCUHEHUI»
l'enernueckass CBA3b  MEXAY  Kaccamu bubnuoreka [JOK
48 HEOPraHWYECKUX COCIUHEHUI https://m.eds00.ru/00ad9a50
5 but6mmoreka [JOK
49 O00011IeHIE U CUCTEMATH3alUs 3HAHU I https://m.eds00.ru/00ad9ch2
Konrponsnas padora Ne3 o teme "OcHOBHBIE bubnuorexa LIOK
50 KJIACCHl HEOPTaHUYECKUX COCTUHCHHUM https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIaCCHU(PUKAITAN
51 XUMHYECKUX 3IIeMeHTOB. [TOHATHE O TpyImax bubnuoreka LIOK
CXOIHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuit 3akoH u Ilepuoanueckas
52 cucteMa XMMHYECKuXx siemeHtoB JI. . bubmorexa [IOK
MeHieneesa https://m.edsoo.ru/00ada52c
but6mmoreka [JOK
53 11epro;1b1, IpyIIIBL, IOATPYHITEI https://m.edso0.ru/00ada52c
Crpoenne atoMoB. COCTaB aTOMHBIX SIZIEP. bu6nmnoreka [IOK
54 N3otomnbr https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0UEK aTOMOB
55 aneMeHToB [lepunonnueckon cucremsrl . U. Brbmiorexa LIOK

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYCCKOI'o 3JICMCHTA I10

56 ero noJoxenuo B Ilepuoauueckoii cucteme EH@T/I’/IOTE’:a HO/K
1. W1 Menzeneesa ttps://m.edsoo.ru/00ada824
3nauenue [lepuoanueckoro 3akoHa Jist
57 pasBUTHs HayKu W npakTuku. [, . E;Ifiﬁlljomga HO/ISO 1296
MenpeneeB — yd€HBIH, IEAArOr U IPaskJaHUH PE-AITLEAS00 TULbAte e
DNEKTPOOTPUIIATETHLHOCTD aTOMOB bubnuorexa [JOK
58 XAMHYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
59 " bubmuoreka [[OK
OHHAA XHMHUHCCKad CBAD https://m.eds00.ru/00adac34
bubnuorexka [JOK
60 KoBaneHntHas nossipHasi XuMU4ecKas CBs3b https://m.eds00.ru/00adaab8
bu6moreka [IOK
61 KoBanentnas HenomnsipHast XUMUYecKas CBSI3b hitps://m.eds00.ru/00adaah9
62 bu6moreka [IOK
Creners OKHCTERHA https://m.eds00.ru/00adae28
bu6moreka [IOK
63 OKHUCANTENHFHO-BOCCTAHOBUTEIBHBIE PEAKIIHH hitps://m.eds00.ru/00adb076
bu6moreka [{OK
64 OKHCIIUTENTN U BOCCTAHOBHUTEIN hitps://m.eds00.ru/00adb076
Kontponbnas padora Ne4 o teme «CtpoeHue bu6nmoreka [IJOK
65 aToMa. XAMUYECKasl CBSI3h» https://m.edsoo.ru/00adb486
56 PesepBHbIit ypok. O600611eHNE U bu6nunorexa [JOK

CHCTeMaTHu3alus 3HaHUI

https://m.edsoo.ru/00adb33c




PesepBHbIii ypok. O6001IeHHE 1 bubnuorexa [JOK
67 CUCTEMaTU3alMs 3HaHUU 1 https://m.edso00.ru/00ad9ch?2
PesepBHbIii ypok. O6001ICHHE 1 bu6nuoreka [IOK
68 CUCTEMaTU3alMs 3HaHUN 1 https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Ne Tema ypoka Kouun4yecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n U3y4eH ugpossbie
Bcero Kounrpoun IIpakTHyec y P
us oOpa3oBaTe/ibHbIE
HbIe KHe eCVDCLI
padoTsbI padoThI PECYP

[Iepunonnueckuii 3akoH. lleprnoanueckas

1 CHCTeMa XMMHYECKHX 3neMeHTOB /. H. 1 Bubnunoreka [JOK
Menneneesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubanorexa LIOK
TIEpPUOJIOB https://m.edso0.ru/00adb6b6
Knaccuduxarus u HOMEHKJIaTypa bu6muotexa LHOK

3 HEOPTaHMYECKHUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Bunpl XuMHYECKON CBSI3U U TUIIEI bubmmoreka [JOK

4 KPUCTAJUIMYECKUX PEHIETOK 1 https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriayoneHue 3HaHUH 1 1
OCHOBHBIX Pa3/Ie]IoB Kypca § Kiacca»
Knaccugukanus XaMUYECKUX peakiui mo bu6nuotexa LIOK

6 pa3IMYHBIM IPU3HAKAM 1 https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOW pEaKIINH.

7 [ToHsATHE O TOMOTE€HHBIX W TETEPOTEHHBIX 1 bubmmorexa [IOK

peakuusax

https://m.edsoo.ru/00adbe9a




[lonATHE O XUMHUYECKOM PABHOBECHH.
@DaxTopsl, BIUAIOIIKE HA CKOPOCTh

bubnmoreka [JOK

8 XMMHYECKOU PEAaKIUH U TIOJI0XKEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO paBHOBECHS
OKuCIUTETbHO-BOCCTAHOBUTEILHBIC butmmoreka [JOK
9 peaxkuun https://m.edsoo.ru/00adcade
Teopust HIEKTPOTUTUYECKON TUCCOIUALIUM. bub6mmoreka [JOK
10 CunbHbIe U crabble IEKTPOTUTHI https://m.edsoo.ru/00adcd68
. bubnunorexa IIOK
11 VoHHBIE ypaBHEHUA PeaKIui https://m.edsoo.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIOT U OCHOBaHUI
12 B CBETE IIPEACTABICHHI 00 bubmorexa LIOK
TEKTPOTHTHYECKOH IHCCOIHAITHMN https://m.edsoo.ru/00add5d8
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 HPECTABICHUI 00 AIEKTPOITUTUICCKON bubnuoreka [IOK
JMCCOIHALIH https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 lonsTe 0 ruapomase conel https://m.eds00.ru/00add9d4
. bu6nmnoreka [JOK
15 O0001IeHre 1 cucTEMAaTU3aIiA 3SHAHUHN https://m.eds00.ru/00addd12
[Ipaktnyeckas pabora Ne 1. «Pemenue bubnuotexa LIOK
16 JKCIEPUMEHTAJIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o teme
17 «3JIeI<Tp0J1HTI/ItIeCKa51 oUccolanus. bubnorexa LHOK

XHUMUYECKUE PEAKLIUU B PACTBOPAX »

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




OO01mmas xapakTeprCcTHKa TaJIOTCHOB.

but6mmoreka [JOK

18 XuMHUYeCKHe CBOCTBA HA IPUMeEpE XJIopa https://m.edsoo.ru/00addfe2
Xnopooaopon. ComnsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, OydEHHE, bubsmorexa [IOK
NpUMeEHeHHe https://m.edso0.ru/00ade104

5 [IpakTrueckas padota Ne 2 o Teme bubnuorexa [[OK

0 «[loydeHne COSTHOM KUCIOTHI, H3YUCHUE https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenust mo ypaBHEHUSIM XUMUYECKUX

21 PEaKIMi, €CIIM OJIMH U3 PEarcHTOB JaH B bubmorexa IOK
M36LITKE https://m.edso0.ru/00ade488
OO1as xapakTeprcTUKa SJIEMEHTOB bubnuorexa [JOK

22 VIATpyms: https://m.edso0.ru/00ade64a
AnnoTtponHbie MOIU(MUKALIUNY CEPHI.

23 HaxoxieHue cepbl U €€ COeIMHEHHH B bubmmoreka LIOK
npupozae. XMMHUYECKHe CBOMCTBA cepbl https://m.edsoo.ru/00ade64a
CepoBonopo, ctpoerne, Gpu3ndecKue u bubnuorexa [JOK

24 XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA,

25 (bu3nUecKrue ¥ XMMUYECKHE CBOWCTBA, Bu6mmorexa [IOK

MIPUMEHEHUE

https://m.edsoo.ru/00adea28




XHUMUYECKHUE pcaKknuy, JCKaIue B OCHOBC
IMPOMBIIIJICHHOTO crocoba MOJIYUCHUA

bubnuoreka [JOK

26 CEPHOU KHMCIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru/00adec8a
OKpY>Karolllel cpesibl COeIMHEHUSIMU CePBI
Brruncnenre MaccoBoii 1011 BbIXO/a but6moreka [JOK

21 MPOAYKTa peakiuu https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTEpPUCTHKA SJIEMEHTOB
VArpynnsl. A30T, pacipocTpaHeHHE B Bu6miorexa LIOK

28 NpHUpoJIe, PUIMIECKHE U XMMHHIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMHuak, ero pu3nuecKue U XUMUYECKHE bubnuoreka IIOK

29 CBOMCTBA, IIOJIyYCHHE U IPUMEHEHHE https://m.edso0.ru/00adf004
[IpakTuueckast pabota Ne 3 mo Teme bu6nuoreka [IOK

30 «[lonydyeHne aMMHaKka, U3y4eHHE €T0 https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KucioTa, e€ puznueckue u bubnuotexa LHIOK

31 XUMUYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH. Bu6morexa [IOK

32 XMMHYECKOE 3arPA3HEHHE OKPYKatoIeH https://m.eds00.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u pochopras

33 KUCIIOTa, PU3UUECKUE U XUMUYECKUE bubmiorexa IIOK

CBOﬁCTBa, MOJIy4YCHHUC

https://m.edso0.ru/00adf68a




Hcnonp3oBanue hocharoB B kauecTBe

34 MHUHEPAIBHBIX yI00peHuit. 3arpsasHeHne brbmmorexa LHOK
HpHpoHOii cpetb hocdaTami https://m.edsoo.ru/00adfc20
Yraepon, pacnpoCTpaHEHHUE B IPUPOJIE, bubnuorexa [[OK
35 (bu3HYeCKre N XUMUYECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux pusnyeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE Bu6unoreka [OK
36 npo0JIeMBl, CBS3aHHBIE C OKCUIOM YIiiepoa https://m.edsoo.ru/00adfebe
(V)
. bu6nuotexa LHOK
37 YTolbHas KHCIOTa B €€ COH https://m.edso00.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "[lony4yeHnue yrieKucioro rasa. bubnnorexa LIOK
" https://m.edsoo.ru/00ae027e
KauecTBenHast peakiuus Ha KapOOHAT-HOH
[lepBoHavanbHbIe MOHATHS 00
39 OpraHMYeCKUX BEMIECTBaX KaK O bubmmorexa IJOK
COS/IMHEHHSX YTIIepoa https://m.edsoo.ru/00ae054e
40 Kpemnnii u ero coegnHeHUs bubnuorexa [JOK
https://m.edso00.ru/00ae080a
IIpakTuyeckas padora Ne 5. Pemenue
2 IKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME Bu6morexa [IOK

«BaxkHenme HeMeTaluIbl U UX
COCIUHEHU»

https://m.edsoo.ru/00ae0bf2




Kontponbnas padota Ne3 o reme

42 «BaxkHeime HeMeTaJIbl U UX Bubinorexa LIOK
COETMHEHHSI» https://m.edsoo.ru/00ae0e18
OO6m1ast XxapaKTepuCcTUKa XUMHYECKHX

13 3JIEMEHTOB — METAaJIJI0OB. MeTainyeckas Bu6muorexa [IOK
pemiéTka. PU3nYECKUe CBOMCTBA METAIIIIOB
XHUMUYECKHE CBOMCTBA METAJJIOB,

44 DIEKTPOXUMHYECKUH P HATPSHKEHUI bubmorexa IOK
METAILIOB https://m.edso0.ru/00ae1156
OO61ue cnocoObl MONTYYSHHs] METAIIIOB.

i CmiaBsl. BLI‘{I/ICJ'IGHI{}I M0 YpaBHEHUSIM Bubnorexa [IOK
XUMUTCCKHUX PCAKIIH, CCIH OAMH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJAEPKHUT MPUMECH

bu6mmoreka [JOK

46 IlorsTHE O KOPPO3MH METAILIOB https://m.edso00.ru/00ae1278

bubmmoreka [JOK

47 Ilenowmere MeTayIEI https://m.edso0.ru/00ae14b2

bu6mmoreka [JOK

48 OKcHIIBI M TUIPOKCUIBI HATPUS U KaUs https://m.eds00.ru/00ae14b2
[IemouHo3eMeNbHBIE METAJIIBI — KAJIBIIUN U bubaunoreka [{OK

49 MarHui https://m.edsoo.ru/00ae15e8

50 Bakneiimue coequHeHNs KaJIbIUS bu6nmnoreka [JOK

https://m.edso0.ru/00ael15e8




51 O06o001IeHrE ¥ CUCTeMaTU3alKsl 3HAHUH
. . bubnuoreka [JOK
52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTpaHCHUSI hitps://m.eds00.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKE€cTKoCTh BOJBI M METOMBI €€ Bubinorexa LIOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK
4 ATIOMUHHAR https://m.eds0o.ru/00aelc64
AmMpoTepHbIe CBOICTBA OKCHJIA U bubnunoreka LIOK
55 TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka [[OK
%6 Keneso https://m.eds00.ru/00ae1d86
Oxcuibl, THAPOKCU BT U conn xenesa (1) u but6mmoreka [JOK
57 xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne u cucTeMaTU3alus 3HaHUH
IIpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 110 TEME bub6nnorexa IIOK
«BakHeliIie MeTalIbl 1 UX COSINHEHUS» https://m.edsoo.ru/00ae3de8
Berurcnenust mo ypaBHEHUSM XUMHYECKUAX
peaKIuii, eciu OJMH U3 PEarcHTOB JIaH B
60 U30BITKE WU COJIEPIKUT MPUMECH. bubmmorexa [IOK
BrlunciieHnsi MacCcoBOM 10U BBIX0OJa https://m.edso0.ru/00ae1750
MPOAYKTa PEAKIHH
61 O000611IeHIE U CUCTEMATH3AIUS 3HAHUH




Kontponbnas padota Ne4 o reme

62 . 1
«Bakneie MeTaibl U UX COSAUHEHUS»

63 BemecTBa 1 Matepuansl B IOBCETHEBHOM 1 butmmoreka [JOK
YKU3HH YEJIOBEKa https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arps3HEHUE OKPYXkKarolen bu6nuotexa [HOK

64 cpenbl 1 https://m.edso0.ru/00ae4270
Ponp XxuMuM B penieHun 3KOJIOTHYECKUX bubnuorexa LIOK

65 npooieM 1 https://m.edsoo.ru/00ae4270
Pesepsuslii ypok. O6001meHue u bubnunoreka LIOK

66 CUCTEMaTU3alMs 3HaHUN 1 https://m.edsoo.ru/00ae0dOa
PesepBHbIit ypok. O600611eHNE U bubnuorexa [JOK

67 cucTeMaTu3alus 3HaHu| 1 https://m.edso00.ru/00adb33c
PeseprHblii ypok. O0001IeHNE 1 bu6muotexa [HOK

68 cucTeMaTu3alus 3HaHu| 1 https://m.edsoo.ru/00ad9ch2
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YuyeOHo-MeTOMMYECKOE O0ecTIeueHre Kypca XUMUM
OCHOBHOM 00111€00pPa30BaTEJIbHON MIKOJIbI

YMK «Xumusa. 8 knaccy

1. Xumus. 8 knacc. Yueonoe mocobue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Crnankos).

2. Meroamnueckoe mocooue. 8 kinacce (aBropel O. C. I'abpuensia, . I'. Octpoymos, C. A.
Crnankos).

3. Ilporpamma kypca XxuMuu Isi 7—9 KiaaccoB 00IIe00pa30BaTEIBHBIX YUPEIKICHHMA
(aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnaakos).

4. TIpoBepouHble ¥ KOHTpOJbHBIE paboTel. 8 kimacc (aBtoper O. C. 'abpuensH, 1. B.
Tpuryouax).

5. XuMus B TecTax, 3ajadax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. 'abpuensn, U. B.
Tpuryouax).

6. DnexTpoHHas opMa yueOHOTO MOCOOUSI.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 knacc. Yue6noe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Crnaakos).

2. Metoauueckoe nocodbue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
CrnagkoB).

3. Ilporpamma kypca XxuMuu 1jisi 7—9 KjgaccoB 00I11e00pa30BaTENbHBIX YUPEKICHUM
(aBropsr O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

4. TIpoBepouHble M KOHTpOJbHBIC paboThl. 9 kmacc (aBToper O. C. I'abpuensH, 1. B.
Tpuryoyak).

5. Xumus B TecTax, 3a7adax u ynpaxueHusx. 9 xmacc (aBropel O.C. ['abpuensu, 1. B.
Tpury6uak).

6. DnekTpoHHas GpopmMa yueOHOTO TOCOOuS.

Humepnem-pecypcot:

1. http://www.alhimik.ru. TlpencTtaBieHsl cieayromme pyOpUKU: COBEThI aOUTYPHEHTY,
YUUTENI0 XUMUH, CIIPAaBOYHUK (0YeHb OoJbIIasi Mo00pka Tabaul U CIPaBOYHBIX MAaTEPUAJIOB),
Becénas XHMMHS, HOBOCTH, OJMMIIMAJbI, KyHCTKaMmepa (Macca HHTEPECHBIX HCTOPHYECKHX
CBEJICHU).

2. http://www.hij.ru. Kypran «XuMuUsS U KHU3HbY» IOHATHO M 3aHUMATEIBHO
paccka3bpiBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html.  DnexTpoHHBI KXypHan «XUMHKH W|
XHMHUS», B KOTOPOM IMPEICTaBIEHO MHOXECTBO OIBITOB II0 XWMHH, 3aHUMAaTEIbHOM
UH(OpMAIIHH, TO3BOJIAIONICH YBIEYb YYCHUKOB SKCIICPUMEHTAIBHON YaCThIO IPEAMETa.

4. http://c-books.narod.ru. BceBo3moxkHas TUTEpaTypa M0 XUMHH.

5. http://www.prosv.ru/. Tlocobus ajisi y4amuxcs, B TOM YHCIE M JJIS TOJATOTOBKU K
utoroBoii arrectarmu (OI'D u EID), Mmeroamueckue mocoOus s yUWTENeH, HAyIHO-
HOMYJISPHAs JINTepaTypa Mo XUMHH.

6. http://1september.ru/. ypHan maas yduTencii ¥ He TOJBKO. BOJbIIoe KOIMYECTBO
paboT yUEHHKOB, B TOM YHCIIC U HCCIIEI0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA MOPTANT CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI M0 XUMHH.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8.  www.periodictable.ru. COOpHMK  cTaTeii O XHMHYECKHX  DJIEMEHTaXx,
WUJUTFOCTPUPOBAHHBIN YKCIIEPUMEHTOM.

Mamepuanvno-mexnuueckoe odecneuenue KAOUHEMa XUMUU:
Ilepeuens J1a00paTOPHOIO 000PYI0BAHMSA, IPH BHINOJIHEHUH MPAKTHYECKUX PadoT Mo
XMMMH 32 KypC OCHOBHOM 00111eil IIKOJIbI.

1.06opyioBaHue:
- O6opynoBanue nudposoii nadboparopun «Todka pocTay.
- MukposabopaTopusi XuMuieckasi;
- IPOOUPKYU CTEKJISIHHBIE;
- KOJIObI KOHUYECKHUE;
- CTaKaHbl CTEKJISIHHBIE Ha 50 MIT;
- aJIOYKU CTEKJISTHHBIE;
- TPyOKU COETUHUTEINbHBIE: CTEKIISIHHBIE, PE3UHOBBIE;
- IPOOKH PE3NHOBBIE;
- CIIUPTOBKH;
- IPOOUPKOIEPIKATEINH;
- ITaTUB J1aOOPATOPHBIN;
- IITaTUB JIJIS1 POOUPOK;
- BOPOHKA CTEKJISTHHAS;
- punbTp;
- CITUYKH;
- acOecTOBAas CETKa;
- TyYUHKH.

2.PeakTuBBI:

- KHCJIOTBI: COJISTHASA, CepHast, a30THAs;

- MIETIOYH: THAPOKCH]] HATPHUS, TUAPOKCH]T KAJIBIIUS;

- ocHoBaHus: ruapokcua Meau (II) , ruapokeny sxenesa (111);

- conu: KapOOHAT Kanblus, XJIopua HaTpus, xaopua meau (II), Hutpar cepedpa, xnopun
Oapusi, KapOOHAT HATPHS, XJOPHI ATIOMHUHHS, NEpMaHTaHAT KalWs, HUTPAT Kalus, METHBINA
Kynopoc, cynbdar xenesa (III), cynsdar unnka, cynepdocdar, aMmmMuadHas cenuTpa, MOYeBHHA
(xapbaMu), XJIOpHUJL Kanus, cylbdaTr HaTpHsl, CUIIMKAT HATpHUs, CyIb(aT alTtOMUHUS;

- IPOCTHIE BELIECTBA: yrojb, IMHK, JK€JI€30, ATFOMUHUN, MarHU|, Me/lb, CBUHELI,

- CIIOXKHBIE BEIleCTBa: MpamMop, caxap;

- UH/IUKATOPBI;

- okcuzsl: Meau (II), okcun mapranma (IV).

3.0OpraHuyeckue BEIecTBa:
- COIIU: aleTaT HaTpusl, PEHONAT HATPHUS,;
- KHCIIOTBI: YKCYCHAsl KUCJIOTa, MypaBbUHAs KUCIIOTA, OJICMHOBAS;
- CIIUPTHI: ITAHOJ, U30NEHTHIIOBBINA, TIUIEPUH, TPOTIAHOI;
- OeH3oJ1, heHoIT;, YIIIeBOIbI: KpaxMall, TJIF0K03a, caxapo3a.

4.Monenu:
- HaGops! Moperneii aToMOB 1Sl COCTaBIIEHUS MIAPOCTEPKHEBBIX MOJIETIECH MOJIEKYT;
- Kpucrannmuyeckne pemerku cosen.
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5.Y4ebOHble 10co0Us HA NEeYaTHOU OCHOBE:

- [Iepnoanyeckas cucreMa XuMu4ecKux ieMeHToB /[ M.Menzeneesa;
- Tabnmunia pacTBOPUMOCTH KUCIIOT, OCHOBAHHI COJICH;

- DIIEKTPOXUMUYECKUI sl HANIPSIKEHUH METaIJIOB;

- HaGops! Tabmui k ypokam.

DJIEKTPOHHBIC U3IaHUS:

1. Kommuiekt nnpoBbix obpazoBarenbHbix pecypcoB. ['adbpuensu O.C. Xumus. 8-11 ki1
000 «Ipodax» 2007.

2. Dnekrponnas Oubnmoreka «IIpocBemenuey. «Xumus. 8 Kiaccy. MyIbTUMEIHIHOE
ydaeOHOe mocoOre HOBOTO o0Opasiia.

3. YuebOHoe aexkTpoHHOE n3nanne «Xumus (8-11 kmacc). Buptyansnas mabopatopusi»

4. 1C: Penerurop. Xumusi.

5. Camoyuutens. Xumus ans Bcex — XXI. Pemenue 3amau.

6. Komnrorepuslie npesenrtanuu B popmate Ppt.

B kaOuHeTe XuMuM 00513aTeILHO N0JKHA OBITH ANITEYKA, B KOTOPYIO BXOAAT:
. Kryt KpoBOOCTaHABIMBAIOIINI, pe3UHOBBIA — 1 IT.

. [y3eipp ans nbaa — 1 mT. (runmoTepMuyecKuii maker — 1 mr.).

. BuHT crepunibHBIN, UPOKUM 7 X 14 cM — 2 1mT.

. buHT crepuiibHbIi 3 X 5 ¢cM — 2 1IT.

. bunt HecTepuabHBIN — 1 WIT.

. Canderku crepuibHbie — 2 YII.

. Bara crepunbnas — 1 nauka.

. JlelikonnacTelpb WUPUHOM 2 cM — | Karymika, 5 cM — | KaTymika.

9. bakTepuuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pazMepoB — 20 mT.

10. CniuproBoii pactBop noja 5%-Hblii — 1 ¢uakoH.

11. Bonuslii pacTBop amMMHaka (HallaTbIpHBIN CIIUPT) B aMmiysiax— 1 yii.
12. PactBOp nepokcuaa Bogoposaa 3%-upiii — 1 yii.

13. TlepmaHranar Kaiausi KpucTajulndyeckuii — 1 yii.

14. Ananerun 0,5 r B Tabnerkax — 1 ym. 15. Hacroiika Banepuanst — 1 yii.
16. Hoxxuunpl — 1 .

0 N DN AW —
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