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Pabouyas mporpamma cocTaBiieHa Ha OCHOBE:

- TpeOoBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHOM MPOTPaMMBbI
OCHOBHOTO oOmiero oOpaszoBanusi, mpexactaBieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE
(benepanpHON pabodeil mporpaMMbl U C YIETOM KOHIICTIIIUH MIPETOAaBaHus y4eOHOTO MpeaMeTa
«XuMusa» B o0pa3oBaTesibHbIX opranuszanusx Poccuiickoit @enepaunn. Mocksa-2023r

- @enepanpHoro 3akona ot 29.12. 2012 Ne 273-D3 «O06 obpazoBanuu B PD»

- ®I'OC ocHoBHOTO 0011IEr0 00pa30BaHUs, YTBEPKIACHHOTO MPUKA30M

Munnpocsenierus PO ot 31.05.2021 No 287;

- Yuebnoro iana MKOY COII Nel7 («IIpuka3 06 yrBep:kaeHHH y4eOHOTO TUIaHa Ha
2024 — 2025 yueOnsbiii roa» ot 26 aBrycra 2024 roga Ne159/1).

OO6miee 9nCiIO YacoB, OTBEAEHHBIX YISl U3YYCHHUS XMMUM Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus, coctaBiseT 136 Jacos: B 8 kimacce — 68 gacoB (2 gaca B Heseno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).


https://normativ.kontur.ru/document?moduleId=1&documentId=443940&rangeId=6319420
https://normativ.kontur.ru/document?moduleId=1&documentId=444236&cwi=7675

COILEPX KXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU YEIOBEKA. XMMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo opMysiaM XUMUUECKHX COSTMHEHUH.

dusznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOpaTopuu M MpuUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yU€HHWE W OMHCaHWE (PU3UUECKHX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SABJICHUH, HAOI0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BbIIApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yNbTaTOB TMPOBEACHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JIabOpaTOpHH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, O5K30- U
SHIOTEPMHUUYECKUE peaKiuu. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue u XuMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTel u conu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MNPUPOJHbIX BoA. OXxpaHa M OYHMCTKA
MPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUE U XMMUYECKHE CBOICTBA OKcHI0B. [lomyueHne okcuaos.

OcnoBanms. Knaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3HUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccudpukanus kucinor. Homenkinatypa kucnor. OU3NUecKue M XUMHUIECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIEpP’KaHus KUCIOpoJia B BO3AYyXe, MOIydYeHUue, COOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxkapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4eHHuEe CBOWCTB BOJOpojaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIeHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Momb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKUX BELIECTB Pa3UYHBIX KJIAcCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METaJlJIaMH,
peakuuii HeUTpalu3aluH, T[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTMHEHUI.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XUMHU4YecKas ¢Bsi3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dJeMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THUIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI FIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. OnektpoHsl. CtpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pPauyca aTOMOB XUMHUYECKHUX 3JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonuueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX HJIEMEHTOB
JUIs pa3BUTHS Hayku U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaXKJaHUH.



XuMugeckas CBSI3b. KoBanentHas (momsipHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHUCIICHUS U BOCCTAHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meoswnpeomemmoie ceasu

Peanu3arus MeXMIpPEMETHBIX CBS3CH MPU U3y4ECHUU XUMHH B § KJIacce OCYIIECTBISETCS
gepe3 WCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TOHATHH, TaK H IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpPHs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®duznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanne, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIus

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBA3U. THMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. [loHsTHe O XUMHYECKOM paBHOBecMU. @DaKTOphl, BIHUSAIOIIME Ha CKOPOCTh
XMUMHYECKOHN peaKIny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTaHOBUTENbHOU peakuuu. CocTaBieHHE YpaBHEHHH OKHCIHUTEIHHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BAaHIEM METO/1a AIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHM3M [UCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XUMUYECKOM CBA3M.
Crenenp aucconuanuy. CUIbHbIE U ClTa0ble SIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUS NMPOTEKaHHUS PEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUU
KHUCJIOT, IIejo4Yedl MU cojiell (BO3MOKHO MCIOJIb30BaHME BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peakluu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BELIECTB C IMOMOIIBI0O KAaYE€CTBEHHBIX pPEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajoreHoB. OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBojopond. ComsHas KHCJIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U UX HaXO0XICHHE B IIPUPOJIE.

O6mrast xapaktepuctuka sneMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3nueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3MYECKHEe U XMMHUYECKHE CBOMICTBa
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M creuugudeckue). XHUMHUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIOCO0a MOIydeHUs CcepHOM kucioTel. [IpuMeHeHue
cepHOM kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpHupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalolleh Ccpelsl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHM OKHCICHUSA. A30T, pacupoCTpaHeHuWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, NMoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHUEe OKpYXKaroIled cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HEHHe BO3AyXa, MOYBBl U BOAOEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmosnbizoBanue ¢(ocdaTtoB B KadecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 53JeMeHTOB [VA-rpynnbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4ecknue cBoiicta. Ayncopouns. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIy4eHUE W NMPUMEHEHHE. DKOJIOTUICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ oKcuaoM yriepoaa (IV),
THIOTe3a TII00aIbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH 3((dekT. YroibHas KUCIOTa U e
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILIECTBAaX KaK O COEIMHEHUSX Yriepoja
(MeraH, 9TaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, HMPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [loHSATHE 0 OHOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHuss o6 okcuae kpemuHus (IV) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€301acHOTO UCTOIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM K HU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHUN (BO3MOXHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3ydEeHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHACOMATEPUAIOB), oOpa3aMu a30THBIX U PochOopHBIX ya0O0peHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPUANIOB), M3yYCHHE MOJIENe KPHUCTAUNIMYECKHUX PEMIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM NPOTHBOras3a, MoJy4eHue, coOupaHue, pacro3HaBaHUe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOOHAT U
CWIMKAT-HOHBl W H3Y4YE€HHE IIPU3HAKOB MX MPOTEKAHHs, O3HAKOMIIEHHE C IPOIyKIHEH
CWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PELIEHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxnelmue
HEMETAJIJIbl U UX COETUHEHUSD.

MeTtaniibl M X COeIMHECHUS

OOmiast xXapakTepuUCTHKa XUMHUYECKHX OJJIEMEHTOB — METAJZIOB HAa OCHOBAaHUM HX
nosioxkeHus B Ilepuoauueckoit cucteme xumnueckux 3nemeHToB . . MenneneeBa u crpoeHus



atoMoB. CtpoeHue MeraioB. MeTalMueckas CBsI3b M METaJIMYECKas KpHUCTAJUIMYEeCcKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAll HalpshKeHUH MeTauioB. (DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIMEe CrIOCOOBI MOMy4eHUs MeTaIoB. [IoHsATHE O KOPPO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIaBsl (CTallb, YyT'YH, TIOPATIOMUHMA, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIILICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIETOYHBIX METAUIOB U UX COCTUMHECHUM.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M Kalblui: IojoxeHue B Ilepnoaudeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX ATOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BaxHelne coeauHEeHUs
Kanpus (OKCHUJI, THAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxoKJAeHHE B npupoje. Ousznyeckne U XMMHYECKHE CBOWCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenneneeBa, CTpOCHHE aTOMa, HaxoKJIeHHE B npupoje. Ousznueckne U XMMHYECKHE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl u conu skenesa (II) m xemeza (III), ux cocras, cBoiicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yNbTaTOB KOPPO3WH METaIOB (BO3MOXKHO MCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIBITUS U HATPHUS C BOJOW (BO3MOXKHO MCIOJIb30BAaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJlblUs, alIOMUHMS, MHKa, xkene3a (II) u xenesa
(I11), memu (I1), HaGmroIeHUE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHHS U THUIPOKCUIA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuil B ObITy. IlepBas moMomip MNpU XUMHUYECKHX OXKOTrax H
OTpaBIEHUSIX. XUMHUECKOE 3arps3HeHHE OKpYyXKarolled cpenbl (mpelnenbHasl IOMyCTUMAast
KOHLIeHTpauus BeulecTs, ganee — [1JIK). Ponb xuMuu B pemieHn# 3K0JI0rH4eCKUX IpooIem.

Xumuueckuii Ixkcnepumenm: usydeHue oOpa3lOB MaTepualoB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJIMMEPHBIE MaTEPUAIbI).

Mescnpeomemmuuoie céazu

Peanuzaiust MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCyIECTBISAETCS
4yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSATHH,
SIBJISIFOLLUXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHHTE3,  KilacCHU(HUKalus,  IMEePHOAMYHOCTh,  HAOIMIOACHHME,  DKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHS, MAaTEPUAIIHI.



@dwusuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIAaHETHI, 3BE31b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadust: armocdepa, runpochepa, MUHEpAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHuUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUH B €IMHCTBE y4eOHOM M BOCITUTATEIBHON ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEcCaM CaMOIIO3HAHMUS, CAMOPA3BUTHS U COLMAIN3AIMN O0YyJarOIIUXCSL.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M pAaCHIMpEHHEe OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHON HH(OpMAIel 0 MEpeaOBhIX ITOCTHIKCHUSX W OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBWJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  ITOJIE3HOW,
y4eOHO-UCCIEeJOBATEIbCKOM, TBOPYECKOW W APYIMX BHIAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOI ESATEIBHOCTH MPH BHIMIOJIHEHUH YIEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIPOIlecCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO¢ MOBEICHHE M TOCTYNIKH CBOMX TOBapHIIEH C IO3WIUU HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIIUE OCHOBY IS
NOHMUMAHUSl  CYIIHOCTH HAy4YHOM KapTHHBI MHpa, MpeACTaBIeHHsS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

UHTEpeC K OOy4EeHWIO M TO3HAHMIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKW3HU, OCO3HAHWE IOCIEACTBUI U HEMpUSATHE BPEAHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJisl, HApKOTHKOB, KYpPeHHs), HEOOXOAUMOCTH COOIIOAECHUS
npaBUi 0€30IaCHOCTH IMpHU OOpalleHMH C XMMHUYECKMMH BeELIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuil 1 Tpyaa pa3iudyHOro poja, yBaKeHHe K
TPYLy M pe3yiabTaTaM TpPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpeJAMETHbIX 3HAHWH 10 XHMHH, OCO3HAHHBIA BBHIOOP WHIUBHIYAIbHOH TPACKTOPUH



NPOJOJDKEHUS 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeae;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 11€1€CO000pa3HOE OTHOIIEHUE K PUPOJIe KaK HCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHS TTPaBUII O€30TaCHOTO TIOBEICHUS NP paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYaLMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOICH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUU XHMHHU, Ui PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (POPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUNOTe3a, (akT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUHN U3 3TUX MpeaIMeTOB (JOPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBJICHHUIO YU€OHOM 1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHSITUSIMHU), UCHIOIB30BATh MOHATUA U1 0OBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeX1y 0OBbEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, 1€ yKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MPUMEHSEMbIE B XUMHH MOJIeJbHbIC MPEICTABICHUSI — XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEYUS B U3y4aEMBbIX IIPOLECCAX U SABICHUIX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA:

YMEHHUE MCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B Ka4e€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkKe B KayecTBe OCHOBBI JUIsi (OPMHPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M IPOIIecca, CaMOCTOSTENIbHO MMPOrHO3UPOBATH €T0



pe3yibTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTUET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(OPMAIIMIO PA3TMYHBIX BUIOB
1 (OpPM MIpECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAS JIUTepaTypa
XMUMHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOusi, pecypcbl MHTepHera), KpUTHYECKU
OILICHUBATh MTPOTHUBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHME HCMOJb30BaTh M aHAIM3UPOBATH B IIpoleccCe Y4EOHOM M HCCIIEA0BaTENbCKOM
JESITeIbHOCTH UHPOPMALIHIO O BIMSHUYU IPOMBILIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPAaHCIIOpTa
Ha COCTOSTHHE OKPY)KaloIlel MPUPOJHON CPEIbL.

KoMMmyHukaTuBHBIe YHUBepcabHbIe y4eOHbIe 1elCTBUSA:

YMEHHs 3a/laBaTh BOIIPOCHl (B XOJe Juajora M (WJIM) JUCKYCCHM) IO CYLIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaThb CBOM TNPEUIOKEHUS OTHOCUTENIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHHSI Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHMKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATEeNIbCKON JIEATEIbHOCTH NpPU PELIEHHH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE YyuéTa
oOLIMX HMHTEPECOB M cCOTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpeesieHne KPUTEPUEB M0 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PerynsiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE el CTBUA:

YMEHHE CaMOCTOSITENIbHO OINpPENEsITh LENU JIeSTeNbHOCTH, JIaHUPOBaTh, OCYLIECTBIISTD,
KOHTpPOJIUPOBaTh M IpU HEOOXOAMMOCTH KOPPEKTHUPOBAaTh CBOIO JAEATEIBHOCTb, BBIOMPATH
Haubonee d(pdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTHPOBAaTh INPEMJIOKECHHBIM aJITOPUTM JIEHCTBUU NpU
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM TMOJIydEHMs HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX —
BEIECTBAX U PEAKIUAX, OLCHUBATh COOTBETCTBHE ITOJIyYEHHOTO PE3YJIbTaTa 3asBJICHHOM LIEIH,
YMEHHE HCIIONB30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJ/IBTATbBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHMIO OO0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJIEHHOTO JIaHHOM (enepanbHOi pabodell MporpaMMoOM, BBIAEISIOT: OCBOEHHBIE
oOyJarolMMHUCST Hay4Hble 3HAaHUS, YMEHUS U CIOCOObI JeHcTBUH, chenuduueckue A
IpeaMeTHON o0macT «XuUMUS», BHUIBl JAEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUA, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenust B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHUI:

® PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX IOHSITHH: aTOM, MOJIEKYJa, XMMHYECKUN

3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJITHOPOJIHAsA), BAJCHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJsA XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiaccupuKaus
peakuuii: peakliuu COSANHEHNs], pEaKLUU Pa3JIOKEHUs, PEaKIUU 3aMEILEHUS, PEAKIINH
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM (P PEeKT peakuu, sSApo aToMa,
9JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTa b, pPaguyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsl KOBAJIECHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, AHUOH,
pacTBOp, MaccoBas J10JIs BelecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs1) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH U TIPUMEHATH 3TU

MIOHATHS IIPU ONHMCAHUY BEIIECTB U UX IIPEBPALICHU;



UCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEIIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTIpEeNIeNATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OHHAPHBIX COEAWHEHHSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTb BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
[IOHUMAaHHE IEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nonoxxeHust B Ilepuoanueckoil cucreme, 3aKOHOB COXpPaHEHMsI MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONMCHIBaTh M XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepuoanueckoit cuCTEMbI
XMMHMUYECKUX DJIEMEHTOB: Da3nyaTh MOHATHUS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynas moxarpymnma (b-rpymma)», Mameie U OOJBIINE TEPUOJABI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMHMUYECKUX DJEMEHTOB (CocTaB MW 3apsa sapa, oO0Illee 4YHCIO JIIEKTPOHOB U
pacnpesesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JI€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakuuu (10 YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
sdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, MOATBEp)KJas  OMNHCAHME NpPUMEpaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IPOTEKaHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMylie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUU;

MIPUMEHATh OCHOBHBIE OIE€pAallUU MBICIUTEIBHON JESATENbHOCTH — AHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, Kilaccu(UKalUiO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JUIsI U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTeCTBEHHO-HAY4YHbIE  METOJbl  MO3HaHUS  —  HaAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBIH);

clieIoBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOW TMOCYyJoM U  1abopaTopHBIM
o0opynoBaHHEM, a TaKXke IMpaBWiiaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKUX OTMBITOB MO MOTYyYCHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA W KHUCIOPOJa), MPUTOTOBIICHHUIO
PacTBOPOB € ONPEIEIEHHON MACCOBOM J10JI€H pacCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh
U MPOBOJANTh XUMHUYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCIIOT C IOMOIIIBIO HHAUKATOPOB (JIakMyC, PeHOIPTaNenH, METUIIOPAHXK U JAPYTHUE).

K xoHiy oOyueHust B 9 Kjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX MOHATHM: XUMHUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BaJICHTHOCTD,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMs, XMMHMUYECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIMTHYECKAs JUCCOLMAIMS, peakUd HOHHOrOo OOMEeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBecHe, oOpaTumble U HeoOpaTUMble peakIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJECHHE, AIIOTPONHs, aM(OTEpHOCTb, XUMHUYECKasi CBS3b



(koBaJieHTHAsl, HWOHHAs, METAUIMYECKas), KPUCTAUIMUECKass pemeéTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peaklMH, TMPEeJAesIbHO JOMyCcTHUMas
koHueHTpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHSTHM M MPUMEHSTH 3TU
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPALCHUN;

WCII0JIb30BaTh XHMHYECKYI0 CHMBOJIUKY JUJISI COCTAaBJICHHUS (OPMYN BEIIECTB W
YPaBHEHUN XUMUUYECKUX PEAKLIHI;

ONpENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMUYECKUX OJIIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaccy coeArHEHUM 1o (opmyrnaMm, BUJI XUMHUYECKOW CBsi3U (KOBaJICHTHAs, MOHHAS,
METaJUTMYecKasi) B HEOPraHMYECKUX COCAMHEHMSIX, 3apsii HMOHA 10 XUMHYECKOU
dbopmyre, xapakTep cpelibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTAJUTMYECKOUN pemEéTKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica [lepuoauueckoro 3akoHa J[. . MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHMMAaHHWE: OMUCHIBATh U XapakTepu30BaTh TabmuuHyw (opmy llepronnueckoi
CHUCTEMBl XMMHUYECKHUX DJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJiaBHas moxarpymnma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manele u  OoJblIME TMEPUOJIBI,
COOTHOCUTh OO0O3HAa4Y€HHUs, KOTOpPhIE HWMEIOTCS B TMEPHOJWYECKON Tabmuie, ¢
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX JIEMEHTOB (COCTaB H
3apsn sapa, oOIee YUCiao JIEKTPOHOB M PACTIPEICTICHUE UX TI0 DJIEKTPOHHBIM CJI0SIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB DJJEMEHTOB U HX
COCIMHEHUH B Tpejesiax MajbIX MEPUOJ0B M TIABHBIX MOATPYII ¢ YYETOM CTPOSHUS
WX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMHUYECKHUE 3JIE€MEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX DJIEMEHTOB);

COCTaBJISITh YPABHEHUS SJICKTPOJIUTHYECKONM JUCCOLUMAIIMU KUCIIOT, IEJI0UYE U COJIeH,
MOJIHbIE U COKPAIIEHHBIE YPaBHEHUS PEAKIMil HOHHOTO OOMEHa, ypaBHEHHS peaKlIUid,
MOATBEPKAIOIIUX CYIIECTBOBAHHME T'€HETHMYECKOM CBS3M MEXAY BEIIeCTBAMHU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popmylie coeTMHEeHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMUYECKOM TMOCyIoW ©  1abopaTopHBIM
obopynoBaHuEM, a Takke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHHUIO J1a00paTOPHBIX XUMUYECKHX OMBITOB MO MOTYyYEHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ras3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMH MBICIUTENLHON NEATEeNbHOCTH — aHAIM3 M CHHTE3,
CpaBHEeHME, 0000IeHHe, CHCTEeMAaTHU3allUi0, BBISIBIEHHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHMs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBI TO3HAaHUA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,

SKCIIEPUMEHT (peabHbI U MBICIEHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Koun4yecTBo yacos
Ne Konrpoas | IlpakTuy DJIeKTpOHHbIe (L (POBbIE)
HanmeHnoBanue pa3aesioB 4 TeM NIPOrpaMMBbI
n/n Bcero HbIE ecKue oﬁpaaonaTe.Hbele pecypcCol
padoTsbI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
11 XuMusi — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1 0
SHICCTRA K AHMEREUE peaition https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6moreka [IOK
2.1 B K I 0 6 0 0
OSHYx. RHCIOPOA. TIOHiTHE 00 ORvHAax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B I e 8 0 1
OAOPOLLIOHATHE O KHETOTAX 1 COMIX https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.3 Boga. P I 0 5 1 1
0A8. 1'CTBOPLL. JIOATHE O OCHOBAHAX https://m.edso0.ru/7f41837c
bub K
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUI 11 1 1 ht?ps?;;f:;igg [7£41837¢
Utoro mno pazneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema
XUMHU4YecKuX 3neMenToB /. 1. MeHaene-eBa.

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Crpoenue aToma

3.9 Xumunueckas cBI3b. OKUCIUTEILHO- 8 bubnuoreka [IOK
' BOCCTAHOBHUTEJIbHBIE PEAKLINU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroro mo paszne 15
TOTO HO PasAcly https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIIACC

TEMATHUYECKOE IINTAHUPOBAHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoabneie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEeHME U yriuyoieHne 3HaHUH OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX bubnuoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PyIHpL. +p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 0 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHTOB |VA-rpynnsl. Yriaepoa u KpeMHUM u 8 1 2 bubmorexa HOK
' DYHHEL POA TP https://m.eds00.ru/7f41a636
WX COCMHEHUS
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Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBofCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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8 KUIIACC

KaJIEHIIapHO — TEMATHICCKOEC IIVIAHUPOBAHHUE

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne ara udpoBbIe
Tema ypoka Kourpoan | Ilpakruue | [ uudp
n/n Bcero | Hble CKHe u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU
1 yenoBeka. Tena u Bemecta. P. K. Xumuueckne 1 0 0 bubmmorera [JOK
’ T https://m.edsoo.ru/ff0d210c
npeanpusaTis CTaBpOIoJIbCKOTO Kpasi.
bu6moreka [IOK
2 I1 1 0 0
OHATHE O METOJaX MMO3HAHMS B XUMHH httos://m.edsoo.ru/f0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
3 nabopaTopuu U MPUEMBI OOpaIICHUS C 1 0 1 bubmorexa OK
patop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1 0 0
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
5 [Ipaktrueckas pabota Ne 2 «Paznenenue cmeceit 1 0 1 bubnuoreka [JOK
(Ha IpUIMEpe OYMCTKH TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1 0 0
TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) bubnuoreka [JOK
7 1 0 0
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 I1 1 0 0
POCTRIC 1 GHONHLIC BEIMECTRA https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 0 0 bu6mmoreka [JOK
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Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTtHocurenbHast aroMHast Macca. OTHOCUTENNbHAS bubnuorexa [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIeMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 K . Moas. M as macca
OMITIECTRO BEMeCTRa. VIOIE. VIOIApHAZ M https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs NPOTEKAHUS XUMHYECKUX bubnuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsS MaCCHI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 10 bubmuorexa [JOK
YpPaBHEHUSAM XUMUYECKUX PEaAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanuss XauMUuecKuX peakinii bubmuorexka [JOK
18
(coenuHEHMS, pa3JIOKEHUS, 3aMEIIICHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
OO6o01enre 1 cucTeMaTru3aus 3HaHUH https://m.edsoo.ru/ff0d40c4
KonTtponsnas pabora Nel no teme «Bermiecta u bubnnoreka [JOK
20
XUMHUUYECKUE PEaKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
21 Kncizxo AJIEMEHT M MPOCTOE Beﬂy;(CTBO bubmmorexa [JOK
oA P B ' https://m.edsoo.ru/ff0d448e
O30H.
du3nueckrue 1 XMMUUYECKHE CBOICTBA KHCIIOPOIa
bu6mmoreka [JOK
22 (peakuuu okucieHus, ropenue). [lonsrue 06

OKCHJax

https://m.edsoo.ru/ff0d4614
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CrniocoObI mosryyeHHs KUCIOPoa B 1ad0paTopun

bubmuoreka [JOK

23
U NpOMBIIIEHHOCTH. [IpruMeHnenne kucnopoaa https://m.edsoo.ru/ff0d497a
TemoBoit 3¢ (heKkT XUMHUECKON peaKInH,
24 MOHATHE O TEPMOXUMHUICCKOM YPaBHEHUH, IK30- bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
o5 TormmuBo (HedTh, Yroiab U METaH). 3arps3HeHUe bubnuorexa [JOK
BO3]lyXa, crocoObl ero npeaoTepameHus. P.K. https://m.edsoo.ru/ff0d4c4a
[IpakTiueckas padora Ne 3 no teme «llomyuenue
26 H coOMpaHue KUCIOPOaa, U3YIEHUE Er0 bubnmorexa LOK
NP poAd, 15yH https://m.edsoo.ru/ff0d4ae2
CBOHCTB»
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubmuorexa [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCIIOTax U co
TUTTHE O KHETOTAR 1 CObIX https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 C 0 e 0
OCOOBI MOJTyYeHUsI BOJOPO/a B JabopaTopuu httos://m.edsoo.ru/ff0d4ddo
31 [Ipaktuueckas padota Ne 4 o reme «llomydenne bubnuoreka [JOK
1 coOMpaHue BOJIOPOa, U3yUECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N bubmuoreka [JOK
32 M i1 00 .3 A
OIFPHENT GLBEM 4308, JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMYeCTBa BEIIeCTBa
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY BEI[ECTBA bubmmorexa [IOK
. y y pett https://m.edsoo.ru/ff0d55a0
WIH 00bEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
N bubmuoreka [JOK
34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX

OTHOIIIEHU T'a30B

https://m.edsoo.ru/ff0d5708
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dusznueckue n xXuMuyeckue csorictsa Boabl. P.K.

bubmuoreka [JOK

35 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 nHIUKATOpAX. bubnuorexa [JOK
https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie 1
37 HEHACHIIEHHBIE PACTBOPEL. MaccoBast J10Is bubmmnorexa IIOK
BEIIECTBA B PaCTBOPE. https://m.edsoo.ru/ff0d5b40
[IpakTueckas padota NeS no Teme
38 «ITpUTOTOBIIEHNE PACTBOPOB C ONPEIETEHHON bu6mmnorexa IIOK
MaccoBOif JIoJIe# pacTBOPEHHOTO BEIIECTBAY» https://m.edsoo.ru/ff0d5eba
2 EZZZPOHH;;H pabota Ne2 mo teme «Kucmopos. Bu6morexa LIOK
pol. Boza». https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tosnydenune n XMMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHMsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMu4Yeckue CBOMCTBa OCHOBAHUI bubmmorexa [OK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, kinaccudukarms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMU4eCcKre CBOMCTBA KUCTIOT bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnmuoreka [JOK

MOJIYYCHHA, XUMHUYCCKUC cBoiictBa. P.K.

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



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

Xumnueckue npeanpuarus CTaBponoabCKoro
Kpasi IpOU3BOIAIINE MUHEPAJIbHBIE y100pEHUS.

[Ipaktudeckas padora Ne 6. Pemenue

bubmmoreka [{OK

47 SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «OCHOBHEIE
p A . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTraHUYECKUX COCIMHEHUID)
48 ['eHeTnueckas cBsi3p MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne U cucTeEMaTH3aNs 3HAHAN
m 8 https://m.edso0.ru/00ad9cb?2
50 KonTtponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPraHUYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKHN KIaCCU(MUKAITIN XUMHUIECKUX
51 3JIEMEHTOB. [IoHATHE O TpyIIIax CXOMHBIX bubmmorexa [OK
) pyn A https://m.edsoo.ru/00ad9ffa
DIIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [IOK
52 crucTeMa XuMHU4deckux 3ymeMeHToB /1. 1.
https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI Eubmaorexa HOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIIED. bubnmuoreka [JOK
M3oTtomsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
. bubnuoreka [JOK
55 aneMmeHTOB [lepuoanueckon cucremsl Jl. U.
https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA T10 €r0
56 moJsioxkeHuro B [lepuoanueckoi cucreme J. U bubmnorexa [IOK
p o https://m.edsoo.ru/00adag824
Menpeneena
57 3nauenue [lepuoanueckoro 3akoHa Jist bubnuoreka [IOK
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pa3BuTHs Hayku U npaktuku. /. . Mennenees
— Y4€HBII, NEAAror U IPAKIaHuH

https://m.edsoo.ru/00ada96e

58 DNEeKTPOOTPHUIIATEILHOCTh AaTOMOB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoreka [{OK
59 Horas xuMieckas cassb 1 https://m.edsocI)_.[ ru/0OOadac34

60 KoBaneHTHas moJisipHasi XAMUYECKas CBSI3b 1 brbmmorexa [OK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenoJsipHast XMMUYECKas CBSI3b 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9

bu6moreka [IOK
62 (TereHb OKHCICHHS 1 https:// m.edso;I ru/00adae28

63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmuorexa [JOK
OKucIUTEN U BOCCTAHOBUTEIIH https://m.edso00.ru/00adb076

64 O6o06matomiee moBTopeHue o reMe «CtpoeHue 1 bubmuorexa [JOK
aToMa. XMMHUYECKasi CBSI3b» https://m.edso00.ru/00adb076

65 [IpomexxyTounas arrectamnus (UTOroBas 1 bubnuoreka [IOK
KOHTpOJIbHAs paboTa) https://m.edsoo.ru/00adb486

66 O0o001IeHNE U CHCTEMATH3aLIHS 3HaHI/IIiI 110 TeMe 1 bubnmuoreka [JOK
«Knmaccuukamnus XUMUYECKUX PEaKITHID). https://m.edsoo.ru/00adb33c

67 O000111eHNE U CUCTEMATHU3ALMS 3HAHUN 10 TEME 1 bu6mmoreka [JOK
«OBP» https://m.edsoo.ru/00ad9ch2

68 O06o001eHue u cucTeMaru3alus 3HaHul 3a Kype 8 1 bu6mmoreka [JOK
KJ1acca. https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KITIACC Kasengapno — remaTnyeckoe IAaHNPOBAHUE

Ne

KoaudecTBo 4acoB

Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka
I Beero | K.p. | IIp.p. = u3yyeHus o0pa3oBaTe/ibHbIE Pecypchl
[Iepnoanueckuit 3axoH. [lepnoanueckas
bubmmoreka [{OK
1 CUCTeMa XUMHUYeCKuX 3emMeHToB JI. U. 1 0 0
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 0 0 bubmorexa HOK
P p https://m.edsoo.ru/00adb6b6
(507001 ()):!

3 Knaccudukarus 1 HOMEHKIaTypa 1 0 0 bubnuotexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

6 Kiaccudukanus XuMuueckuX peakiui 1mo 1 0 0 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIIHH.

bubmuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsiTHE O XUMUYECKOM PABHOBECHH.

3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6mmoreka [JOK
XUMHUUYECKOM PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHUS

9 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH 1 0 0 bubnuorexa [IOK
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10 Teopus 2IEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [IOK
CunbHbIE U clTaOble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS pEeaKIUi bubmorexa HOK

yp peakd https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B
12 CBETE MPEACTaBICHHH 00 JIEKTPOTUTHUCCKOM bubmmorexa [OK
pel p https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XuMHUYECKHEe CBOMCTBA COJICH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHYECKON bubnmorexa LHOK
p P https://m.edso0.ru/00add8b2
JIMCCOIMAITAN
bu6moreka [IOK
14 IlousTue o ruapoIH3e conei
P https://m.edso0.ru/00add9d4

15 O06o001meHNe B CHCTEMAaTH3alKs 3HAHUH 10 bubnuorexa [JOK
TeMe «XUMUYECKUE PEAKIIUU B paCTBOPAX» https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «IICKTPOIUTHYICCKAS TUCCOIUAIIHS bubmmorexa [IOK

P A HHALI https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO1as XapakTeprUCTUKa raJIOreHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XmopoBojiopoa. CoJisiHast KHCIIOTA,

P P N bubmuoreka [JOK
19 XMUMHUYECKHE CBOMCTBA, MOIy4YEHHE,
https://m.edsoo.ru/00ade104
MIpUMEHEHHE
IIpakTtuyeckas padora Ne 2 o reme
. " bubmuoreka [JOK
20 «Ilony4yeHne coJITHON KUCIIOTHI, U3y4EHUE €€

CBOVCTBY

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKIUH, €CIIM OJIMH U3 PEarcHTOB JaH B bubamorexa LOK
p ’ P https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuoteka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxomr;eHHe cepeol I/I(beé coe)mHeII)mﬁ B bubnmorexa LOK
P N https://m.edsoo.ru/00ade64a
pHUpoie. XMMUIECKHE CBOWCTBA CEPhI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuotexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubnuotexa [JOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE
26 MMPOMBIIIJICHHOTO CII0C00a MOTyYeHUsT CepHOI bubnuoreka [IOK
KUCJIOThL. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Brruncnenne maccoBoii 10U BEIXOa bubnuorexa [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO1ast xapakTepuCTHUKA J1eMeHTOB VA-
28 rpymbsl. A30T, pacIpOCTPaHEHUE B IIPUPOIE Eubmorexa HOK
PYHTIBL. » PACHIpocTp . PHPOAE, https://m.edsoo.ru/00adeea6
(bu3nueckrue U XMMHUYECKUE CBOMCTBA
29 AmMMUak, ero (pu3NYECKue 1 XUMUYECKHE bubnuoreka [JOK
CBOWCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTnueckas paborta Ne 3 mo Teme
30 «IlonyueHne aMmmmuaka, U3y4eHue ero bubmmorexa [JOK
. i > Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ pusndeckue u bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAIbHBIX YI0OpEHUH.

bubmuoreka [IOK

32
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOIIEH https://m.edsoo.ru/00adf518
cpeasl coenruHeHusiMu asora. P.K.
dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCIIOTA, (U3NYECKHE U XUMHUECKUE Bubmuorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MHUHEPAJIBHBIX YIOOpEeHU. 3arpsi3HEHNE bubnmorexa LHOK
PEILTLIX yA0DP P https://m.edsoo.ru/00adfc20
npupoaHoH cpeasl pocdaramu. P.K.

35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(Iv)

N bu6moreka [IOK
37 VYroJibHAs KUCIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast pabota Ne 4 o Teme
38 "[Tonyuenue yraekucioro raza. KauectBenHas bubmorexa HOK
i o . https://m.edsoo.ru/00ae027e
peaxiusi Ha KapOOHAT-UOH

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [JOK
BEILIECTBAaX KAK O COEIMHEHUSX yriiepoaa https://m.edsoo.ru/00ae054e

bubmuoreka [JOK

40 K i

DEMEHH 1 E10 COCIIHEm https://m.edsoo.ru/00ae080a
IIpaktuyeckas padora Ne 5. Pemenue
bu6mmoreka [JOK
41 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«BakHeunine HeMeTaabl U X COCIUHEHUSY

https://m.edsoo.ru/00ae0bf2
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KonTtposneHas padota Ne3 mo teme

bubnuoreka [IOK

42 «BaxHeilne HeMeTauIbl U UX COSTUHEHUS» https://m.edso00.ru/00ae0el8
OO61ast XxapakTepUCTUKAa XUMUUYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTajinueckas bubnuoteka [JOK
CBSI3b M METAJUIMYECKAS KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKre CBOMCTBA METAIIOB
XUMUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psiji HANlPSDKEHUH brbmmorexa [OK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObI MOTYISHHS METAJIOB.

45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [JOK
XUMUYECKUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 [TonsaTHE O KOPPO3WUU METAJLIOB bubmorexa [IOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [enotrtte MeTaiTEL https://m.edsoo.ru/00ael4b2

48 OKcHIbI ¥ THAPOKCU/IBI HATPUS U KU bubmorexa HOK

https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHbIC METAIIJIbI — KAJIbIHUN 1 bubmuoreka [{OK
MarHuu https://m.edsoo.ru/00ael5e8

. bubmuoreka [JOK
50 Baxueime coequHEHNS KaJIblIUI
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
N N bubmuoreka [JOK
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs htts://m.eds0o.ru/00ae1886
53 [IpakTtuyeckas padora Ne 6 o reme bubnuorexa [IOK

"XKécTkocTh BOJIBI ¥ METOJIBI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmuoreka [IOK

>4 AtiomHiHi https://m.edsoo.ru/00aelc64
. bu6mmoreka [IOK
95 AmboTepHBIE CBOWCTBA OKCHJIA U THIPOKCH A https:// m.edSO(I)_.I ru/00aelc64
56 Werneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcu bl 1 conn xkenesa (1) u bubnuoteka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMaTH3alns 3HaHU N
[IpakTnueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorera [JOK
«BakHelIme MeTauIbl U UX COEIUHEHMSD https://m.edso0.u/tilae3des
Berarciienus Mo ypaBHEHUSIM XHMHYECKHAX
€aKIIMi, €CJIM OJIUH U3 PEarcHTOB JaH B
60 513613:1“1(6,1/1.]'[1/1 coz?epmml;pHMecn. " bubmorexa [TOK
BrrunciieHus MacCOBOM JOJIA BBIXO1A hitps://m.eds00.u/00ae1 750
MPOAYKTA PEAKIIHI
61 OO6o01enre 1 cucTeMaTr3arys 3HaHUK 110
Teme «MeTajuib»y
62 [IpomesxxyTouHas arrectamus (MTOroBas
KOHTpOJIbHAs paboTa)
63 BemniecTBa u maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnuoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B pelieHNH SKOJIOTHUECKUX bubnuoreka [IOK
npobiaem https://m.edso0.ru/00ae4270
66 O06o01IeHre ¥ cucTeMaTHU3aIus 3HaHUH 110 bubmuoreka [JOK
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Tteme «Hemetamiby

https://m.edsoo.ru/00ae0dOa

67 O06o01IeHe U CUCTEMAaTH3aIlisl 3HAHUH 110 1 bubmuoreka [JOK
teme «MeTtajutby https://m.edsoo.ru/00adh33c
O0o01IeHre U CCTeMAaTU3alNs 3HAHUN 32 bubnuorexa [JOK
68 1
Kypc 9 knacca. https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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