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Kypc «Xumus Bokpyr Hac» mnpeaHasHadeH s oOywarommuxces 10 kmacca,
OpPUEHTHPOBAHHBIX Ha BHIOOP TEXHOJIOTHUECKOTO MPOUIISL.

ConepxaHue MporpaMmsl.

Pasznen 1. HavaneHble mOHSATHS U 3aKOHBI XUMHK (9 94acoB)

Tena um BemiectBa. CBoiicTBa BemiecTB. DTaJOHHBIE (DM3MYECKHE CBOMCTBA BEIIECTB.
Marepuansl U MmarepuaioBereHue. Poib XUMHUM B JKM3HM COBPEMEHHOTO  OOIIECTBA.
OTtHomIeHne 00IIeCTBa K XHMHUU.

Mertonbl u3yuenust xumuu. HaGmonenuwe. DxcnepumeHT MogaenupoBanue. Mojenu
MaTepHajbHbIe U 3HAKOBBIC WJIM CUMBOJIbHBIE.

I'a3pr. JKugkoctu. TeEpable BemiecTBa. B3anMHble mepexobl MeXAy arperaTHbIMH
COCTOSTHUSIMU BEILIECTBA: KOHJAEHCAUS U UCHIApEHUe, KPUCTANIN3allKs U IJIaBJICHHUE.

@dusnueckue sBiaeHHUA. UucThle BemiecTBa M cMecH. ['OMOreHHblEe M TIeTepOTeHHbIE
cmecu. CMmecu ra3oo0pasHble, xuakue u TBEpAbIe. CrocoObl pa3/ielieHHusl CMECeil: MmeperoHka,
WIA JUCTWUISILKSA, OTCTauBaHWe, (QWIbTPOBAHHE, KPUCTAIM3AallMs WM BbIIApUBaHUE.
[IpumeHeHue 3TUX croco0oB B 1a0OpaTOPHON MpaKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMHUECKUE 3JIEMEHTBl. ATOMBI M MOJEKyNbl. IIpocTbie M CIIOKHBIE BELIECTBA.
Amnotponuss Ha mpumepe kuciopoga. OCHOBHbIE TOJOXKEHHS ATOMHO-MOJIEKYJISPHOTO
yuenus. Monsl. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSL.

3Haku (CHMMBOJIBI) XMUMHYECKHMX 3JeMEeHTOB. HMH(popmaius, KOTOpyH HECyT 3HaKu
XUMHUYECKHX dJeMeHToB. Ilepuonmueckas Tabnuma xumudeckux oanemertoB [JI. M.
MenneneeBa. [lepuonbt u rpynmel. [1aBHas u moOOYHas MOATpyNnbsl, Wi A- u B-rpynmsl.
OTHOCHTEbHASA aTOMHAsi Macca.

Xumnueckue Qopmynbl. Waaekcsl u kodpdummeHTsl. OTHOCHTENBHAS MOJICKYISIpHAsT
Mmacca. MaccoBas JOJs1 XMMHMYECKOTO D3JI€EMEHTa B coequHeHuu. HWHdopmainus, KOTOpyro
HECYT XUMUYECKHe (OpMyIIBI.

Banentnocts. CrpykTypHble (GOpMyibl. XHMHUYECKHE JJIEMEHTBl C TIOCTOSHHOW U
MEPEMEHHOI BaJIEHTHOCTHbIO. BbIBoI (opMmynbl coenuHeHUs Mo BajJleHTHOCTU. OrmpeneneHue
BAJICHTHOCTH XMMHMYECKOI0 3JieMeHTa o (opmyie Bemectsa. CocraBieHne Ha3BaHUN



COCIMHEHUH, COCTOSAIIMX U3 JBYX XUMHUYECKMX DJJEMEHTOB, II0 BaJE€HTHOCTH. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckue peakiuu. PeareHTbl M IpOMyKThl peakuuu. IIpu3HaKM XUMUYECKHX
peakuuii. YCIOBHUS MX NPOTEKAHUS W IpekpameHus. Peakuuy ropeHus. JK30TEPMHUYECKUE U
SHAOTEpMUYECKHE peakiuuu. Haubosee pacrnpocTpaHeHHbIE XUMHUYECKHE MPEBPAICHUS,
UCIIOJIb3yEMbIE B OBITY.

3aKOH COXpaHEHHsS MacChl  BEHIeCTB. XuUMHUUYeckue ypaBHeHus. (CocTaBieHue
XUMHUUYECKHX ypaBHeHUIl. MHpopmMalins, KOTOpyro HECET XUMUYECKOE ypaBHEHHUE.

Knaccudukanus XUMHUYECKUX PEAKIMA MO0 COCTaBy M YHUCIY PEarceHTOB M MPOIYKTOB.
Tunel XUMUYecKUX peakuuidl. Peaknuu coenvHeHus, pa3joXKeHUs, 3aMEUIeHHs U OOMeHa.
KaranusaTopsl 1 kataius.

Pazmen 2. Baxneiimue IpeACTaBUTENH HEOPraHU4YeCKUX BELLECTB.
KonudecTBeHHble OTHOIICHUs B xumuu (9 9acoB)

CocraB Bo3nyxa. [lonarue 06 0oObEMHON 10JI€ KOMIIOHEHTA MPHPOIHOW T'a30BOM CMECH

— Bo3ayxa. Pacuér 00bpEmMa KOMIIOHEHTa ra30BOM CMeCH 110 ero 00BEMHOI [10JIe 1 HA00OPOT.

Kucnopon. O3on. Ilonyuyenne kucinopoga. Cobupanue u pacrio3HaBaHHE KUCIOPOA.

XUMHYECKHE CBOMCTBA KHUCIOPOJA: B3aUMOJCHCTBUE C METalIaMH, HEMeTallaMu |
cl0XHbIMU BewlecTBaMu. [IpuMenenne kucnoponaa. KpyroBopor kuciopoja B NpUpOJE.

Oxkcunpl. OOpazoBanue Ha3BaHWUW OKCHIOB 1Mo uX ¢opmyiaMm. CocraBiieHue ¢Gopmy
OKCHUJIOB IO MX Ha3zBaHUsAM. [IpeacTtaBuTenu OKCHAOB: BOJA W YIJIEKHUCIBIA Ta3. HerameéHas
W3BECTb.

Bonopon B npupoae. duznueckue M XMMUYECKHE CBOMCTBA BOJAOPOJAA, €r0 IMOIYUYEHUE
Y IPUMEHEHHE.

Kucnotel, ux cocraB u ux kiaccudukanus. Muaukaropel. Tabmuma pacTBOPUMOCTH.
CepHasi U COJISIHas KUCTOTHI, X CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB M Ha3zBaHusA. PactBopuMmocTh coisieid B Boje. lIpeacraBurenu coneit:
XJIOpU]T HaTpHsl, KapOoHat Hatpus, pocdar KaipLus.

[TocTostnnass ABoraapo. KommuectBo BemectBa. Monb. MonsipHas macca. KpaTHbie
€IMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KHUJIOMOJb, MUJUIHMOJISIpHAs U
KHJIOMOJISIPHAsI MacChl BELIECTBA.

Pacu€Tpl ¢ uCIONb30BaHMEM NOHSATHM «KOJUYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«TOCTOSIHHAsT ABOTaIpoO».

3akoH ABorampo. MouspHbiii  00BEM  ra3o00pa3Hbix  BemiecTB. OTHOCUTENbHAsS
IJIOTHOCTH rasza Mo ApPyroMy rasy.

KparHble enuHUIBI HW3MEPEHUST — MIUIUMOJSIPHBIA M KHWJIOMOJISIPHBIA  OOBEMBI
ra3o00pa3HbIX BEIECTB.

Pacuértel ¢ ucrnonb30BaHMEM TOHSATHUH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaIpo».

I'unpochepa. KpyroBopor Boabl B mpupoge. Pusznueckue U XHUMHUYECKHE CBOWCTBA
BOJIbI: B3aMMOJICUCTBUE C OKCHUJIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTH OCHOBaHMM B Boje. VI3MeHEHHE OKpacKu
WHIUKATOPOB B IMIEIOYHON Cpeie: THAPOKCUIBI HATPHS, KaJTUs M KaJIbIIHS.

PactBoputens u pactBopéHHOe BemectBo. PactBopel. PactBopeHue. ['maparsl.
MaccoBast 0711 paCTBOPEHHOTO BelIecTBa. Pacy€Thl, CBSA3aHHBIE C MCIOJIB30BAHUEM TOHSITHS
«MaccoBasi J10Jis1 paCTBOPEHHOTO BEILIECTBAY.

Pasnen 3. OcHOBHBIE Kiacchl HEOPTaHWYECKUX coeauHeHuid (6 vacoB)

OO6o6mieHne cBeneHUl 00 OKcuIax, UX KiacCu(UKAIUK, HA3BaHUAX M CBOWCTBaX.
Cnoco0ObI MOTyYeHUsI OKCHIOB.

OcHoBanusl, UX KiaccuuKamus, Ha3BaHUS W CBOWCTBA. B3ammojeicTBue ¢ KHUCIOTaMH,
KHCJIIOTHBIMH OKCHJAaMU U COJIIMH. PasnokeHue HepacTBOPUMBIX OCHOBaHMMA. CrocoObl
MOJYy4YECHUSI OCHOBAHUMU.

Kucnotel, ux knaccubukamuss u Ha3BaHus. OOIIME XUMHUYECKHE CBONCTBAa KHCJIIOT.



B3anmopeiicTBre KHCIOT ¢ MeTaUIaMH. OJEKTPOXUMHUYECKUN P HaNpsKEHUH METaJUIOB.
B3anMozeiicTBrue KUCIIOT ¢ OKCUJIaMU METAILIIOB. B3auMozaeiicTBue KUCIOT ¢ OCHOBaHUSMHU

— peakuus HeWTpanuszauuu. BsaumoperictBue — Kucaor ¢ consmMu.  [lomyuenue
OECKUCIOPOAHBIX U KHCIOPOICOAEPIKAIIUX KUCIOT.

Commn, wux xnaccudukamuss W CBoiicTBa. B3ammojnelcTBUE colel ¢ Meramiamu,
0COOEHHOCTH ATUX peakiuil. B3anMozaeicTBre comneit ¢ coasimu.

['eHeTnyeckue psabl MeTaula M HeMeTaa. ['eHeTudeckas CBsI3b MEXIY Kiaccamu
HEOPraHWYECKUX BEIIECTB.

Pasnen 4. Ilepuoaumueckuit 3akoH u llepuoamueckas cUCTEMa XMMHMYECKUX
snementoB J[.M.MenneneeBa u crpoenue aroma (5 4acoB)

EctecTBeHHbIE ceMENCTBA XMMHYECKHX 3JEMEHTOB: IIEJIOYHBIE M LIEIIOYHO3EMEIbHBIE
MeTaJUIbl, TAJIOTeHbI, UHEPTHBIE (OsaropoaHbie) raspl. AMQPOTEpHOCTh. AM(POTEPHBIE OKCHIIBI
U ruapokcuabl. KomiuiekcHble coun.

Otkpeitue JI. WM. MenaeneeBblM EPUOJMYECKOrO0 3aKOHA M CO3JaHHE UM
NEPUOANYECKON CUCTEMBI XUMUUECKHUX 3JIEMEHTOB.

ATombl Kak ¢opMa CyIIECTBOBAaHUS XHUMHUYECKUX 3yieMeHTOB. OCHOBHBIE CBEIEHUS O
CTpOCHHUU aTOMOB. JlOKa3zaTelbCTBa CIIOKHOCTH CTpoeHHs aromoB. Ombitel Pesepdopna.
[InanerapHas MOJ€NIb CTPOEHHUS aTOMA.

CocTtaB aTOMHBIX siiep: MPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs aTOMHas Macca.
B3auMoCBs3b NOHATUI «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAs Maccay.

Mukpomup. OnektpoHbl. CTpoeHuEe 3JIEKTPOHHBIX YpOBHEH aTOMOB XHUMHUYECKHX
snemeHToB 1—20. [ToHsTHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3ortonbl. ®usnyeckuii cmbica cuMBoiMKM Ilepuoguueckoit cucrembl. CoBpeMeHHas
dbopMyIIMpOBKa MEPHOJUYECKOr0 3aKoHa. l3MeHeHus CBOWCTB SJEMEHTOB B MEpHOAaX U
rpynnax Kak QyHKIUsS CTPOEHHS JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKka »JJIEMEHTa-MeTajlyla M JJIEMEHTa-HeMeTalllla 10 MX IOJOKEHUIO B
MIEPUOTUYECKON CUCTEME XUMUYECKHX 351eMeHToB [[. 1. Menneneena.

Pasmen 5. Xumwnueckas cBsizb. OKHUCIHTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu (6
YacoB)

HNonnas xumuueckas cBs3b. VoHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB M HEMETAJUIOB.
Cxembl 00pa30BaHMsS MOHHOM CBSI3U ISl OMHApHBIX coeluHeHuil. MoHHbIE KpHUCTauMueckue
pemeTkN U (U3NYECKHe CBOMCTBA BELIECTB C 3TUM THUMOM pewéTok. [loHaTue o GpopmynbHOM
eauHMIle BemiecTBa. KoBajlieHTHas XuUMHUYecKas CBA3b. OJEKTPOHHBIE M CTPYKTYpHBIE
dopmynbl. Ilonarue o BaneHTtHocTH. KoBaneHTHast HemoisipHas cBs3b. Cxembl 00Opa3oBaHUs
KOBAJEHTHOM CBA3M 1 OWHApHBIX  COeAMHEHMH  MonleKyssipHble UM aTOMHbIE
KPUCTAIZIMYECKME  PEIIETKH,  CBOWCTBA  BEIIECTB €  OTUM  THUIOM  PEIIETOK.
ONEeKTPOOTPULIATENIBHOCTb.  PA  3J€KTpOOTPHUIATENbHOCTH. KoBanentnas  monsipHas
xuMuyeckast cBsA3b. Jlumonb. Cxembl 00pa3oBaHMsS KOBAJEHTHOM MOJSPHOW CBA3M  JUIS
OMHapHBIX coeauHEHUH. MoleKysipHble U aTOMHbIE M KPHUCTaNIMYECKUE PEUIETKH, CBOWCTBA
BELIECTB C ATUM THIIOM PELIETOK.

Mertannuueckas XUMUYECKass CBS3b W MeTaJUIMYEcKas KpHCTaJUIMyecKas peléTka.
CBoiicTBa BELIECTB C 3TUM THUIIOM pemi€TOK. EnuHas npupoaa XMMHUYECKHX CBSI3EH.

Crenenp okucineHuss. CpaBHEHHE CTENEHM OKHUCIEHUS U BajleHTHocTu. [lpaBuna
pacuéra cTeneHeil OKuciIeHus no GopmMyaaM XUMHUYECKUX COEIUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENeHe OKUCIEHHs A
AIIEMEHTOB, O00pa3yIOlIUMX BEIIECTBAa pa3HbIX KiaccoB. Peaknuum HMOHHOTO oOOMeHa H
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHUE H
BoccTaHoBJeHHE. (CocCTaBlieHHE YpPaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMi
METO/IOM 3JIEKTPOHHOTO OajaHca.

[Tnanupyemble pe3yibTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «XHUMHUS BOKPYT Hac»
YTOUHSAIOT U KOHKPETU3UPYIOT 0O0Ilee MOHUMAaHWE JIMYHOCTHBIX, METANPEIMETHBIX U



MPEIMETHBIX PE3yJbTAaTOB KaK C MO3UWLUN OpraHU3alii MX JOCTHXKEHUS B 00pazoBaTEIbHOMN
JIEATEIbHOCTH, TAK U C IMO3UINI OLEHKHU JOCTUXKEHUS 3TUX PE3YJIbTAaTOB.
1. JIn4HOCTHBIE PE3yNbTaThI:

1) OCO3HAaHHE CBOEH JTHUYECKOM INPUHAIUICKHOCTH, 3HAHWE HCTOPUM XHMHH U
BKJIAJIa POCCUMCKON XMMHYECKOW HAYKU B MUPOBYIO XUMHUIO;
2) (opMHpOBaHUE OTBETCTBEHHOIO OTHOLIEHHS K IO3HAHMIO XMMHHU: TOTOBHOCTH

U CIHOCOOHOCTM Yy4aIMXCS K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE H3YUYCHHBIX
(GaKkToB, 3aKOHOB M TEOPUH XMMHH; OCO3HAHHOTO BHIOOpA M IMOCTPOCHUE WHAWBUAYAIHHOH
00pa30BaTeNbHOI TPAEKTOPUHU:

3) dbopMupoBaHHE  LENOCTHON  €CTEeCTBEHHO-HAYYHOMU KapTUHBI Mupa,
HEOTHEMJIEMON YaCThI0 KOTOPOU SBIISIETCSI XUMUYECKasi KapTUHA MUDPA;

4) OBJIaJICHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pPa3BUTHUS
HAYKU U OOIIECTBEHHOW MPAKTUKH, B TOM YHCJIC U XUMHYCCKHUM;

5) OCBOEHHUE COIMAJIbHBIX HOPM, MpaBWJI MOBEAEHUS, posieil u GopM COIHATBbHOM

JKHU3HHU B COLMYME, IIPUPOAC U YJACTHOW >KM3HM HAa OCHOBE JKOJIOTHYECKOM KYyJIbTYpbl U
6e301acHOro oOpalleHus ¢ BeleCTBAMU U MaTepUaIaMu;

6) dbopMUpPOBaHHE KOMMYHHUKATHBHOW  KOMIICTEHTHOCTH B  OOIIEHWUH  CO
CBEpCTHUKAMM M B3pOCJIBIMH B Ipolecce o0pa30BaTe/IbHOM, OOLIECTBEHHO IOJIE3HOM, yueOHO-
WCCIIEIOBATENILCKOM, TBOPUYECKOM U APYTUX BUJIOB JICSITEIBHOCTH, CBS3aHHBIX C XMMHEM.

2. MeranpeaMeTHbIE pe3yJIbTaThl:

1) orpezeNieHue 1elieil COOCTBEHHOTO O0y4YeHUs, TIOCTAaHOBKA M (OPMYIMPOBAHUE
JUis ceOst HOBBIX 3ajiay;

2) IUTAHUPOBAHUE NYyTEW JIOCTHXKEHHUS JKEIaeMOro pe3yjbTaTa OOydYeHHUS XUMHH,
KaK TEOPETHUYECKOro, TaK M KCIEPHUMEHTAIILHOTO XapaKTepa;

3) COOTHECEHHE  CBOUX JIEHCTBHN c [IJIAHUPYEMBIMU pe3yJibTaTaMu,
OCYILECTBJICHHE KOHTpOJII CBOEH JAEATENbHOCTH B IHpolecce JJOCTHXKEHMsI pe3yJibTara,
ornpezeieHue crnoco0oB NEHCTBUI NMPHU BBIOJHEHUU JA0OPATOPHBIX U NMPAKTUYECKUX PadoT B
COOTBETCTBUU C MPABUIIAMHU TEXHUKU 0€3011aCHOCTH;

4) olnpezieNieHne UCTOYHUKOB XUMHUYECKOH MH(pOpMaIuy, MOITyYeHHEe U aHalu3 e€.
co3/laHue MH()OPMAIIMOHHOTO MPOAYKTA U €ro MPe3eHTalHs;
5) HCIIOJIb30BAHNE OCHOBHBIX WHTEJUIEKTYAJIBHBIX OIEpalliii: aHalu3a U CHHTE3a,

CpaBHEHHMSI W CHUCTEMAaTH3allud, OOOOIICHUS W KOHKPETH3AIlMH, BBISIBICHUE MPHUYUHHO-
CJICACTBCHHBIX CB?[3€I>1 nu HOCTpOGHI/Ie JIOTUYCCKOT O paccymneHI/m nu YMO?;aKJ'IIO‘-IeHI/ISI
(MHIYKTUBHOTO, JEAYKTUBHOTO ¥ TIO AQHAJOTHMH) HAa MarTepHuaje eCTeCTBEHHO-HAYYHOTO
COJICpKAHUS:

6) YMCEHUEC CO3aaBaTh, IPUMCHATL U Hp606p330BBIBaTL 3HAKKU MW CHMBOJIbI, MOACIHN
N CXCMBbI IJI1 pCHICHUA y‘~I66HI)IX 1 IMMO3HaBaTCJIbHBIX 3aJa4,
7) q)OpMI/IpOBaHI/IC U Pa3BUTHUC DKOJOTMYCCKOTO MbINIJICHUA, YMCHHC IIPUMCHATH

€ro B TMO3HABATEIbHON, KOMMYHHKATHBHOW, COLMAIbHOW MpakTUKe U MpodeccruoHaIbHON
OpUEHTALINH;

8) TeHepUpPOBaHUE WUACH W ONpeAeNeHHe CPEeACTB, HEOOXOMUMBIX M  HX
peanu3anuu.

3. IlpenmMeTHbIE PE3yIbTATHI:

1) yMeHrue 0003HauaTh XMMHUYECKHE SJIEMEHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh
Ha OCHOBE IOJIOKEHU B niepuoauyeckoit cucreme 1. . Menneneesa;

2) dbopMyTUpOBaHUE W3YYCHHBIX TIOHSATHUN: BEMIECTBO, XHUMHUYECKUM DIIEMEHT,

aToOM, MOJIEKyJa, UOH. KaTHOH, aHUOH, IIPOCTOE U CJIOKHOE BELIECTBO, XMMHUUYECKAs pEaKkuus,
BH/JIbl XUMUYECKUX PEAKIHUN U T.I1.;

3) ompeneneHue 1o ¢GopMmyiaM CoCTaBa HEOPraHMYECKMX U OpPraHUYEeCKHX
BEIL[ECTB, BAJICHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB WJIH CTEIIEHHU UX OKHUCIICHHUS:

4) NOHMMaHue WHPOpPMALUK, KOTOPYIO HECYT XHMHYECKHE 3HaKH, (GopMynsl u



YpaBHEHUS;

5) yMeHHE KJacCu(UUUPOBaTh MNPOCThIe (METaulbl, HEMeTaJlIbl, OJaropojHbie
ra3bl) ¥ CJIOXKHBIC (OMHApHBIE COCIMHEHUS, B TOM YHCIIE M OKCHIBI, a TAKXKE THIPOKCHIBI —
KHUCJIOTBI, OCHOBaHUS, aM(pOTEepHbIE TUAPOKCUIBI — U COJIM) BEIIECTBA:

6) dbopMyIIMpOBaHHE TEPUOJUYECKOTO 3aKOHA, OOBSCHEHUE CTPYKTYpbl U
uH(popMalMK, KOTOPYIO HEcET mepuoAuueckas cucremMa xumuueckux snemeHto JIIL
MenzeneeBa, pacKpbITHE 3HAYEHUS IEPUOJUUECKOTO 3aKOHA;

7) YMEHHE XapaKTepPU30BATh CTPOCHUE BEILECTBA — BHJbl XUMHUYECKUX CBs3EH U
TUIIBI (KPUCTAINIMYECKUX PEIIETOK;

8) ONHCAaHHE CTPOEHUS aTOMOB XHMHYECKMX JJIEMEHTOB C  IOPSAKOBBIMU
HoMepamu 1—20 u 26. oToOpakeHne UX C MOMOIIBIO CXEM:

9) cocTtaBiieHHE (HOPMYJT OKCHUAOB XUMHMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX
UM TUPOKCHJIOB:

10) HalMCaHUE CTPYKTYPHBIX (POPMYJ MOJEKYJSPHBIX COCIMHEHUH U (OPMYJIBHBIX
€/IMHUI] MOHHBIX COEJAMHEHHH MO BAJICHTHOCTH, CTCTICHU OKWCIICHUS WM 3apsIy HOHOB:

11) yMeHue (OpMyIMpPOBAaTh OCHOBHBIE 3aKOHBl XMMHHU: IIOCTOSHCTBA COCTaBa
BEIIIECTB MOJIEKYJIIPHOTO CTPOCHUS, COXPAHEHHS] MAcChl BEIIECTB, 3aKOH ABOTaJipo;

12) yMeHue (OpMyJIMpPOBATH OCHOBHBIE IIOJOXEHHUS aTOMHO-MOJIEKYJISIPHOTO
YUEHHS M TEOPUU SJIEKTPOIUTUIECCKON AUCCOLMAINH;

13) olpesieIeHne MPU3HAKOB, YCJIOBUI NMPOTEKAaHUS M NPEKpallleHHs XUMHUYECKUX
pEaKLHiA:

14) COCTaBJICHUE MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKHX peaKIuid,

MOATBCPKAAOIIUX 06HII/IC XMMHYECKHE CBOHCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX
BCIICCTB U OTPpAXXAKOIMIUX CBA3U MCKAY KiIaCCaMU COGﬂHHCHHﬁZ

15) COCTaBJICHUE YpPaBHEHHUI pPEaKIMl C ydacTHEM 3JIEKTPOJIMTOB TaKK€ B MOHHOMN
dbopwme:

16) onpejeNieHue 10 XUMHYECKUM YpaBHEHUSM NPUHAUIEKHOCTH pPEAKIU K
ONpEACIEHHOMY TUIY UM BUJY:

17) COCTaBJICHHME YPaBHEHHH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUd ¢
MIOMOIIBIO0 METO/Ia 3JIEKTPOHHOTO OanaHca:

18) NPUMEHEHUE  MOHSITHM  «OKHCIIEHHE» U  «BOCCTAHOBJICHHE» JUTS
XapaKTEPUCTUKN XUMUYECKMX CBOWCTB BEILECTB:

19) ONpeziefieHue C IOMOIIBI0 KA4YeCTBEHHBIX peakuuid XJIopuna-, cyiabpar- u
KapOOHAT-aHMOHOB U KATHOHA aMMOHUS B PacTBOPE;

20) OOBSICHEHHE BIMSHUA PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHUX
peaxiuuii;

21) YMEHHE  XapaKTepu30BaTh  IMOJIO)KEHHWE METAJUIOB W HEMETauIoB B

NEpUOJIMYECKO CHCTeMEe 53JIEMEHTOB, CTPOEHHE MX aToOMOB M  KPHUCTaIOB, 0OLIHe
buznyecKknue 1 XMMHUYECKHE CBOWCTBA;

22) O0O0BsICHEHHE MHOTro00pasusi MpPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOIUU C
yKa3aHueM €€ IPUYNH:
23) YCTAQHOBJIEHUE pa3JIMUUMi THAPO-. THUPO- M DIEKTPOMETALIYPIUA U

WIUTIOCTPUPOBAHUE OTHX PA3JIMUMiA TMpUMEpaMH IPOMBILIUIEHHBIX CIIOCOOOB  IMOJMYyYEHHS
METaIJIOB,;

24) yMEHHE JaBaTh o0uIyt0 xapaktepucTuky siaementoB l. Il. VIIA rpymm, a
TaKke BOJOPOJA, KHCIOPOaa, a30Ta, cepsl, pocdopa, yriaepoma, KpeMHUS U OOpa30BaHHBIX
UMM TIPOCTBIX BEIIECTB M BAKHEHIIUX COENMHEHHMH (CTpPOCHHE, HAXOXKICHHE B IPHUPOJIE,
nojy4yeHne, (GU3NIecKrue U XUMUIECKHEe CBOMCTBA, TPUMEHEHHE):

25) YMEHHE ONMHUCHIBATh KOPPO3HIO METAIJIOB M CHOCOOBI 3alIUTHI OT HEE:

26) YMEHHE MPOU3BOJUTh XHUMHYECKHE pacu€Thl C WCIOIH30BAHUEM TIOHSATHHA
«MaccoBasi 10Nl BELIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSPHBIM 00BEM» IO
dopMyaM 1 ypaBHEHUSM PEaKIHd:



27)

OIMCAaHWE CBOHCTB M MMPAKTUYCCKOTr0 3HAYCHHA M3YUCHHBIX OpPraHUYCCKHX

BBIIIOJIHEHHE OOO3HAYCHHEBIX B nporpamMme SKCICPUMCHTOB, paCllO3HABAHUC

paboThl B XUMHUYECKOM KaOWHETe

BEILIECTB;
28)
HEOPraHWYECKUX BELIECTB 10 COOTBETCTBYIOIIUM IIPU3HAKAM;
29) coOnrofcHre  MpaBuil  OE30MacHOM
(;1aGoparopum).

TemaTtuueckoe IIJIAHUPOBAHUCE.

n/n

Tema 3angaTus

DJaeKTpoHHbIe (LU(pPOBBIE pecypchl)

Pa3znen 1. HadyanbHbIE TIOHATUS U 3aKOHBI XUMHUH (Y 4acoB)

1 | Ipemmer xumun. Poib XMMHM B )KHM3HH 4eJIOBEKA. https://resh.edu.ru/subject/lesson/1521/start/
AI‘peFaTHBIe COCTOAHUA BCHICCTB
2 | dusnueckue gBIEHUI B XUMUU https://resh.edu.ru/subject/Tesson/1485/start/
3 |3makum xummueckux omementoB. Ilepmommueckas | NLtPS://resh.edu.ru/subject/lesson/1487/start/
tabmuma JI.M. MenneneeBa. CUMBOJMKA B 3HaKax
XUMHWYCCKUX JJIECMCEHTOB u ToCyJapCTBCHHBIX
cuMBoJjax P®.
4 | Xumnueckue (GOpMYIIBL. https://resh.edu.ru/subject/lesson/1487/start/
5 BajeHTHOCTD https://resh.edu.ru/subject/lesson/1520/start/
6 | Xumuueckue peaxuuu. [IpH3HAKH U YCIOBHS MX https://resh.edu.ru/subject/lesson/1485/start/
HpOTEKAHUS. Hawubonee pacpocTpaHeHHBIE
XUMHNYCCKHUEC IMMpEeBpalICHNA, HCII0JIb3YCMBIC B
7 | Bakon COXpaHEeHMUs MACCHI semects. | https://resh.edu.ru/subject/Iesson/1519/start/
XUMUYECKUE PEAKIIUU.
8 | Tumbsl XMMHYECKHX peakiuii https://resh.edu.ru/subject/lesson/1519/start/
9 | IloBropeHue U 0000IIEHNE TEMBI.

Pazmen 2. BaxHelmme mpencTaBUTENH HEOPTaHUYECKUX
xumun (9 yacoB)

BCIIICCTB. KonndecTBeHHBIE OTHOIICHHUS B

10 | Bo3ayx u ero cocras. https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
11 | Oxcupsl. https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
12 | Bonmopon. https://resh.edu.ru/subject/lesson/3119/start/
13 | Kucnotst https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
14 | Comm https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
15 | KonmnuecTs BEIECTBA. MonspHas macca | https://resh.edu.ru/subject/lesson/2063/start/
BEIICCTBA.
16 | Monsipublii 00b€M ra3oB. 3akoH ABOTapoO https://resh.edu.ru/subject/lesson/2063/start/
17 | Pemenne 3amad ¢ wucmnoib3oBanumeMm noHatuil | https://resh.edu.ru/subject/lesson/2448/start/
«KOJINYECCTBO BE€OICCTBa», «MOJ’If{pHafl Maccay,
«MOJIIPHBIN 00BEM», «UHCIO ABOTaapo»
18 | PactBopel.  MaccoBas  gmomst  pactBopennoro | https://resh.edu.ru/subject/lesson/2062/start/

BCIICCTBA.
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https://resh.edu.ru/subject/lesson/2062/start/

Pasnen 3. OcHOBHBIE KIacChl HEOPraHWYECKHX coearHeHui (6 yacoB)

19 | Okcunppl. Knaccudukamuss u cBOHCTBa. https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
20 | OcHoBanms. Mx kinaccuukamnms ¥ CBOMCTBA. https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
21 | Kuciotel: kiaaccuuKaiuss ¥ CBOMCTBA https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
22 | Conu. Kiaccudukanus v cBOMCTBa. https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
23- | I'eneTnueckas CBSI3b MEX Ty kinaccamu | https://resh.edu.ru/subject/lesson/2440/start/
24 | HEOpraHWUYECKMX BEIIECTB.

Pa3znen 4. Ilepuonuueckuii 3akoH u Ilepuonuyeckas cucrema xumuueckux anemeHToB JI.H. Menneneesa
u ctpoenune atoma (5 4acos)

25

EcrecTBeHHbIC ceMelcTBa xumuyeckux | https://resh.edu.ru/subject/lesson/2684/start/
3JIEMEHTOB. AM(pOTEPHOCTb.

26 | OTkpeiTHE MeHeneeBbiM nepuoanueckoro | https://resh.edu.ru/subject/lesson/2053/start/
3aKOHa.

27 | OCHOBHBIC CBEJEHUS O CTPOCHUH aTOMOB https://resh.edu.ru/subject/lesson/2051/start/

28 | Crpoenure  »IeKTpOHHBIX  obosoyek  aromos | https://resh.edu.ru/subject/lesson/2050/start/
xuMuyeckux anemeHToB 1-20 B Tabmune .M.
Menneneena.

29 | XapakrepucTuka XUMHYECKoro oyjemenrta  Ha | https://resh.edu.ru/subject/lesson/2049/start/

OCHOBAaHHH €ro IIOJOKCHUA B HGpHOI{H‘-IGCKOfI
CHUCTEMC.

Paszgen 5. Xummnueckas cBa3b. OKHUCIUTEIHHO-BOCCTAHOBUTE

nbpHbIe peaknuu (5 gacos)

30 | MonHas XuMHuecKas CBS3b. https://resh.edu.ru/subject/lesson/2439/start/

31 | KoBasieHTHas xuMmudeckasi cBs3b KoBaleHTHas https://resh.edu.ru/subject/lesson/2048/start/
HOJISIPHAS. CBSI3b.

32 | Meraiuinueckass XMMHYECKasi CBS3b. https://resh.edu.ru/subject/lesson/2438/start/

33 | Crenenpb okuCleHUs. Pelenne yrpaxHeHuid 1o https://resh.edu.ru/subject/lesson/3121/start/
teMe «CTeneHb OKUCIECHUS

34 | VnpaxsHeHus B CcOCTaBleHMHM  okuciurenbHo- | hitps://resh.edu.ru/subject/lesson/3122/start/
BOCCTAHOBHUTENBHBIX  peaknuii. OOoOmeHne U
IIOBTOPEHHUE.

KoMIoHEeHT cozpepxkaHusi IporpaMmbl BOCIIUTAHUS 10 Kypcy «XUMHUs BOKPYT HAC»
OCHOBHOE 0011Iee oopa3oBanue 8 kimacc Ha 2025-2026 y4eOHBIH o

LleneBbie OpUEHTHUPHI
o0Opa3oBaHwUs.
I'paxmaHcKkO-aTPUOTHYECKOE BOCITUTAHHE:

PE3YJIbTATOB BOCIIMTAHUA Ha YPOBHEC OCHOBHOI'O O6H_ICFO

CO3HaBaTh MPUHAIJIEKHOCTh K CBOEMY HapoAy U K oOLIHOCTHU TpaxaaH Poccuu, mposBIsSTh

YBa)XEHHE K CBOEMY U IPYTUM HapoOAaM;

MOHMMATh CBOIO CONMPUYACTHOCTH K MPOILIOMY, HACTOSILIEMY U OyIylieMy pOJHOTro Kpas,
csoelt Pogunel - Poccun, Poccuniickoro rocynapersa.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

CO3HaBaTh ICHHOCTH Ka)KI[Oﬁ YeJIOBEUECKOM JKU3HHU, TPU3HABATh UHAWNBUAYAJIbHOCTL U

JOCTOMHCTBO KaXXI0T'0 YCJIOBCKA.
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https://resh.edu.ru/subject/lesson/2443/start/
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®dwusnueckoe BOCMUTaHWE, (OPMHPOBAHWE KYJIBTYPHI 3J0POBBS H HSMOIMOHAIBHOTO
OJ1aronoTyaus:

OEpe’)KkHO OTHOCHUTBCA K (PU3MUECKOMY 370pPOBBIO, COOJIIOJaTh OCHOBHBIE IPaBHIIA
3I0POBOTO W 0Oe30macHOro Juisi ce0s W Jpyrux Jrojaed oOpasa KH3HH, B TOM YHUCIE B
UH(POPMALIMOHHOM Cpefe;

BJIAJICTh OCHOBHBIMH HAaBBIKAMH JIMYHOW ¥ OONICCTBEHHOW THUTHEHBI, 0€30IacHOTO
MOBEJICHUS B OBITY, IPUPOJIC, OOIIECTBE.

TpynoBoe BoCcIIUTaHUE:

CO3HABAaTh IIEHHOCTH TPY/a B )KU3HM YEJIOBEKA, CEMbHU, OOIIECTBA;

NPOSIBJIATh YBOKEHHE K TPYIY, JIIOISAM Tpyna, OEpeKHOe OTHOIICHHE K pe3ysbTaTam
TPyJAa, OTBETCTBEHHOE NOTPeOIICHUE;

HPOSIBJIATH HHTEPEC K PAa3HBIM IPOQECCHsIM;

y4acTBOBAaTh B pPAa3IMYHBIX BUAAX JOCTYIIHOTO IO BO3PacTy TpyHAa, TPYAOBOM
NeSITETTHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE!

MOHUMATh IICHHOCTh MPHUPOJIbI, 3aBUCUMOCTb JKU3HU JIFOACH OT MPUPOIbI, BIUSHUE JIFOICH
Ha MIPUPOJTY, OKPYKAIOUIYIO CPEIy;

NpOSIBJIATE JIFOOOBb W OCpEKHOE OTHOIIECHHE K TIPUPOJAE, HENPHATHE JCHCTBUH,
NPUHOCSIINX BPEJ] IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

BBIPA)XaTh TOTOBHOCTh B CBOCH JICSTEIBHOCTH MPHICPKUBATHCS IKOJIOTHUECKUX HOPM.

LleHHOCTH HAYYHOTO TIO3HAHUS:

BbIpOXaTh  [IO3HABATEIbHBIC  HMHTEPEChl,  AKTHBHOCTb,  JIFOOO3HATEIBHOCTH U
CaMOCTOSITENIFHOCTh B MO3HAHUH, HHTEPEC M YBaKEHUE K HAYYHBIM 3HAHUSAM, HAYKE;

o01aaTh MEPBOHAYAIBHBIME TPEACTABICHUSMHU O MPUPOIHBIX U COLUAIBHBIX 00BEKTAX,
MHOT000pa3nu 0O0BEKTOB M SIBICHUW MPUPOMBI, CBSA3U JKUBOH W HEKUBOW MPUPOJBI, O HAYKE,
HAyYHOM 3HaHUHU;

UMEThH MEePBOHAYAIbHBIC HABBIKK HAOIIOJCHUN, CHCTEMATU3allMid M OCMBICIICHUS OIBITA B
€CTECTBEHHO-HAYYHOU U TYMaHUTAPHOU 0OJIACTSIX 3HAHHUS.
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