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PabGouast mporpamma 1o yueOHOMY mpeaMery «XuMmus» Iisa oOydarommuxcs 8-9 KimaccoB
COCTaBlieHa Ha OCHOBe TpeOoBaHuii K pe3yabratam ocBoeHuss OOIl OOO, mnpeacraBleHHBIX B
o0HOBIEHHOM DenepaabHOM TrOCYJapCTBEHHOM O0pa30BaTEeIbHOM CTAaHAAPTE OCHOBHOI'O OOILEro
obpazoBanusi, [IporpaMmbl BOCIUTaHUSI.

I.COAEP KAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC (68 uacoB)

Pa3nen 1. OcHOBHBIE NOHATHS XMMHHU (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX
npeacTaBJIeHUH).

[Ipeamer xumuu. XuMusi — 4acTh €CTECTBO3HaHUs. BeniecTsa u ux cpoiicrBa. MeTo/1bl IO3HAHUS B
XMMUU: HaOJIr0IeHNE, SKCTIepUMeHT. [Ipuemsbl 6e30macHoi paboThl ¢ 000pyIOBAaHHEM U BEIIECTBAMH.
CrtpoeHue niamMeHu.

Yuctsle BeniectBa U cMecu. CriocoObl OUMCTKY BEIIECTB: OTCTaWBaHUE, (pUIbTpOBaHKE, BHIIAPUBAHUE,
KpUCTAJUIM3aLUs, IACTHUIANMS. (Duznueckue M XUMHYECKHE sBIeHUA. [Ipu3HaKuM XUMMHUYECKUX
peakuuii ¥ ycJaoBUS BOZHUKHOBEHHUS U TEUEHMS] XUMUYECKUX PEAKIIUA.

ATOMBI, MOJIEKYJbl W HOHBI. BemecrBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOECHUS.
Kpucramuinueckne u amop¢Hble BemiecTBa. KpucTauimyeckue pelleTKd: TOHHAs, aTroMHas H
MOJIEKYJISIpHasl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT KPUCTAUIMYECKOM pemérku. IIpocTeie u ciioxHbIE
BelECTBA. XUMHUUYECKUN 3eMeHT. MeTaiel 1 HeMeTauibl. ATOMHas equHuIa Maccbl. OTHOCUTENbHAS
aTOMHas Macca. SI3bIK XUMUU. 3HAKM XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB.
Xumnueckue (opmynbl. OTHOcUTENbHAsE MOJEKyJspHas Macca. KayecTBEHHBIM M KOJIMYECTBEHHBIN
cocTaB BellecTB. Beruncinenus no xumuueckuM ¢opmysam. MaccoBasi 1ol XUMUYECKOI'O 3JIEMEHTa B
CJIO’)KHOM BEILIECTBE.

BanentHocte XxuMmMuueckux aneMeHToB. OmpezneneHue BaJICHTHOCTH 10 ¢opMmyiaM OHHAPHBIX
coeauHeHuit. CocraBieHne XUMUYECKUX (GOpMYJT OMHAPHBIX COEMHEHUH 110 BaJI€HTHOCTH.

ATOMHO-MOJIEKYJIIPHOE y4Y€HHUE. 3aKOH COXpaHEHUs Macchl BelecTB. JKu3Hb U aesrenbHocTs M. B.
JlomonocoBa. Xumuyeckue ypaBHeHHs. TUIIBI XUMHUYECKUX PEAKIUN.

Kucnopon. Haxoxnenue B npupone. Ilonydyenue kuciaopona B 1a00OpaTOpUM M MPOMBIIUIEHHOCTH.
dusnyeckne M XHMMHUYECKHE CBOMCTBa Kucioponza. Kpyrosopor kucnopoga B mnpupone. O30H,
aJuI0Tponus Kuciopoaa. Bo3ayx u ero coctas. 3amuTa atMoc(epHOro Bo3yxa OT 3arpsi3HEHH.

Bonopon. Haxoxnenue B mpupone. Ilomyuenue Bomopona B 1ab0opatopud M MPOMBIIUIEHHOCTH.
duznyeckue U1 XMMHUECKHE CBOMCTBa BojlopoAa. Bonopoa — BoccranoBuTeNb. Mepbl 0€3011aCHOCTH HpU
pabote ¢ BojoposoMm. [Ipumenenue Bogoposa.

Bogna. Merons! onpeneneHus cocraBa BOAbl — aHalIu3 U cuHTe3. Pusznueckue cBOMCTBA BoAbl. Boja B
MIPUPOJIE U CHOCOOBI €€ OYMCTKH. Alpalus BoJbl. XMMHYECKHE CBOMCTBa BoAbl. IIpuMeHeHHE BOABI.
Bopna — pactBopureins. PactBopumocTs BeniecTB B Bojie. MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.

KonuuecBennble orHomeHus B xuMmuu. KommuectBo BemectBa. Mousb. MousipHas Macca. 3akoH
ABorazpo. MossipHblii 00b€M razoB. OTHOCUTENBHAS IUIOTHOCTh ra30B. OOBEMHBIC OTHOILIEHUS TI'a30B
MIPU XUMUYECKUX PEAKIUSIX.

Baxnelimme kiaccbl HeOpraHudeckux coeauHeHui. Okcuabl: cocTa, kinaccupukanus. OCHOBHbIE U
KHCIOTHbIE OKcuabl. HoMeHkiaTypa okcuaoB. ®Pusznueckue M XMMHMUYECKHE CBOMCTBA, MOJYYEHUE U
IIPUMEHEHHNE OKCHUJIOB.

I'unpokcunpl. Knaccudukanuusa ruapokcunoB. OcHoBanus. CocraB. Illenoun u HepacTBOpUMbIE
OCHOBaHMSI. Homenkmnarypa. ®@usnyeckue H XUMHUYECKHE CBOWMCTBAa OCHOBaHMH. Peakius
Heirpanuzanuu. [lonydyeHne u npuMeHeHne oCHOBaHUN. AM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Kucnotsl: cocras, kinaccupukanus 1 HOMeHKIaTypa. @u3ndeckue U XMMUYECKHE CBOMCTBA KHCIIOT.
BrITecHUTENBHBIN psiJT METAILIIOB.

Comnu: cocras, knaccudukanys 1 HoMeHkiarypa. dusndeckue cBoiictBa comneil. PactBopuMocTs cosei B
BO/Ie. XMMHUYECKHE CBOMCTBa cotieit. CriocoObl moyueHus coseit. [Ipumenenue coeit.

I'eneTnueckas cBs3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUUYECKUX COETUHEHUH.

Pasnen 2. Ilepnoanyecknii 3aK0H ¥ NePHOANYECKAS CHCTEMA XMMHYECKHX 3JIEMEHTOB
A.A. MenneseeBa. CTpoeHue aToma.



[TepBoHauyanbHBIE TOMBITKU KJIACCU(UKAIIMN XUMUYECKUX 371eMeHTOB. [IoHsATHE O rpynnax CXOAHBIX
XUMHUYECKHX 3JIEMEHTOB. EcTecTBEHHBIE CEMENCTBA IIEIOYHBIX METAJIOB U rajloreHoB. biiaropoaxeie
rasbl.

Ilepnomnueckuit 3akon [[. M. MenneneeBa. Ilepmonnueckass cuctemMa Kak €CTECTBEHHO-HAay4yHas
KIaccu(UKaIMs XUMUIECKHUX 37IeMeHTOB. TabnmuHas Gpopma npeacrapneHust KiacCu(PpUKAIMU XUMAIECKIX
aneMeHTOB. CtpykTypa Tabnuusl «Ilepuonnueckas cuctema xumuueckux nemenToB [I. Y. MenneneeBay:
MaJible ¥ OOJBIINE TEPUOJbI, TPYNIBI W MOATPYMIbl (TJIaBHAas W 1MOOO0YHAs). (DU3NYECKUN CMBICTT
MOPSAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa Iepro/ia, HOMepa rpyIIbl.

CrpoeHne aroma: siApo M DIIEKTpOHHass oOojouka. CocTaB aTOMHBIX sIep: MPOTOHBI U HEUTPOHBHI.
N3oronsl. 3apsii aTOMHOTO s7pa, MaccoBO€ YMCIO, OTHOCHTENIbHAas aroMHas macca. CoBpeMeHHas
(hOpMYIHPOBKA MOHATHS «XUMHYECKUN IIEMEHTY.

DJneKTpoHHAasE 000JI0YKa aTOMa: MOHSATHE 00 SHEPreTHYECKOM YPOBHE (IJIEKTPOHHOM CIIO€), €r0 EMKOCTH.
3anojaHeHue AEKTPOHHBIX CIOEB Y aTOMOB — AJIEMEHTOB MEPBOTO — TPeTbero nepuoaoB. CoBpeMeHHast
(bopMyIHpOBKa MEPUOANYECKOTO 3aKOHA.

3HaueHue nepuoaAnueckoro 3akoHa. Hayunwsie npoctwxenus [l . MenneneeBa: wucnpapieHue
OTHOCHUTEJIbHBIX aTOMHBIX MAacC, MPEICKAa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, NEPECTaHOBKU
XMMHMYECKHX 3JIEMEHTOB B Ilepuoaudeckor cucreme. XKnsnsp u nesrensHocts /. M. Menneneesa.

Pasjnen 3. Ctpoenue BemecTBa. XUMHYECKAs CBSA3b.

DIIEKTPOOTPULIATENIBHOCTh ~ XUMUYECKUX  3JIEeMEHTOB. (OCHOBHBIE BHJBl XUMHUYECKOM  CBA3M:
KOBAQJICHTHAsl HEMOJSpHAs, KOBAJEHTHAas IOJIIpHAs, HWOHHAasA. BaleHTHOCTh 3JEMEHTOB B CBETE
aneKTpoHHOM Teopuun. CteneHs okucienus. [IpaBuia onpeaeneHus: CTeNeHu OKUCICHUS 3JIEMEHTOB.

9 KJIACC (66 yacoB)

Paznen 1. MHorooopa3ue XuMHYECKHX peaKkuii.

Krnaccugukanuy XuMu4ecKux peakiysi: peakliui COeAMHEHUs, Pa3JI0KEHNUs, 3aMEILIEHUs] 1 OOMeHa.
OKHCIUTENBHO - BOCCTAHOBUTENbHBIEH peakiui. OKUCIUTEIb, BOCCTAHOBUTEINb, IPOLIECCH OKUCIICHUS
1 BoccTaHoBJIeHUsI. COCTaBIE€HUE YPABHEHUH OKH CIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C TIOMOILBIO
METO/1a ANEKTPOHHOTO OanaHca.

TemioBble 3(PQGEKTbl XUMHUUECKMX peakUMid. OK30TEPMHUECKHE M JHAOTEPMHUECKHE PEaKIIHH.
Tepmoxumuuecke ypaBHeHUs. Pacu€Tbl 0 TEPMOXUMUYECKUM YPAaBHEHUSIM.

CkopocTh XMMHMUYECKHX peakuuid. @DakToppl, BIHAIOIIAE HA CKOPOCTh XUMHUYECKUX DPEAKLUH.
IlepBoHauaabHBIE IPEACTABICHUS O KaTalIN3E.

O6patumsbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XVWMHYECKHE peaklMM B BOJHBIX pacTBOpax. ODJIEKTPOJUTHI U HE3NeKTpoiauThl. Monbl. Katnonsl u
aHuoHBI. ['MapaTHas Teopus pacTBOPOB. DIEKTPOIUTUYECKAS IUCCOLUALUSA KUCIOT, OCHOBAHUM, COJIEH.
Cnalble ¥ cuibHbIE AJIEKTPOJUTHL. CTemeHb auccouuanuu. Peakuun HOHHOrO oOMeHa. YclIoBHSA
MIPOTEKaHMUsI peakuuid HOHHOro OOMEHa 10 KOHIA. XHMHYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COEJUHEHUIl B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUECKON IUCCOLMAlMU U
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX peakuusax. [lonarue o ruaponuse conei.

Pa3nen 2. Muorooopasue Bemecrs; KpaTkuii 0030p BaHeHIINX HEOPraHUYECKHUX
BelleCcTB.

Hemeramnbl. ['anorenst. Ilonoxenue B mepuoamueckoil cucreme [I. WM. MenneneeBa, 0ocoO€HHOCTH
ctpoeHust aroMoB. Haxoxnenue B mpupoge.  Du3nmyeckne W XHUMHUYECKHE CBOMCTBA TaJIOT€HOB.
CpaBHUTENbHAs XapaKTEPUCTHKA ranoreHoB. [lonydenue u npumeHeHue rajgoreHoB. Xiop. Ousnueckue u
XMMHUYECKHE CBOMCTBa xiyopa. [Ipumenenne xmnopa. Xnoposogopon. ®dusnueckue cpoiicta. [lomyuenue.
Consnas kucnora u ee conn. KauecTBeHHas peaklusi Ha XJIOPHI-MOHBL. Pacro3zHaBaHHE XJIOpUIOB,
OpOMUJIOB, HOJIUJIOB.

Kucnopon u cepa. Ilonoxenue B nepuoandeckoit cucreme Jl. M. MenaeneeBa, 0COOCHHOCTH CTPOCHHUS
atomoB. Cepa. Aminotponusi cepbl. PU3MUECKHME M XUMHUYECKHE cBoWcTBa. Haxoxaenue B mpupoje.
IIpumenenue cepol. CepoBogopon. CepoBoaopofHas KUCIOTa UM ee cond. KauecTBeHHas peakuus Ha
cynbhuna-uonsl. Okcunbl cepol (IV). dusnyeckne m xumudeckue cporictBa. [Ipumenenue. CepHucTas
kuciora u ee comu. KayectBeHHas peakius Ha cynbdut-uonsl. Okcunsl cepbl (VI). CepHast kucioTa.
XuMHUecKre CBOMCTBA pa30aBieHHON U KOHLIEHTPUPOBAHHOM cepHOM KucioThl. KauecTBeHHas peakuys Ha



cyiab(ar-uoHbl. XHUMHYECKHE peaKIuH, JIeKalle B OCHOBE IIOJYYEHHS CEPHOM KHUCIOTHl B
IIPOMBIIIIIEHHOCTU. [IprMeHenune cepHOM KUCIIOTBI.

Aot u pocdop. [Tonoxenue B nepuogudeckoii cucreme /1. M. MenneneeBa, CTpoeHHe UX aTOMOB. A30T,
(busnYecKkre U XUMUIECKHUE CBOWCTBA, MOJTyuYeHUe U TpuMeHeHne. KpyroBopot a3ora B mpupojie. AMMHUAK,
¢busnyeckre U XMMHUYECKHE CBOICTBA, MoiyyeHue u npumeneHue. Coiau aMMOHMS. A30THAas KHCJIOTa, €€
cBolicTBa. OKHUCIMTENbHBIE CBOMCTBAa a30THOW KMUCIOTHL. [lomydyeHue a30THOW KUCIOTHI B JIADOpaTOpPHUH.
XVWMUYECKHE PEaKUUH, JIeKAlUe B OCHOBE IIOJIyYEHHE a30THOM KHUCIOThI B IPOMBIIIIEHHOCTH.
[Tpumenenne a30THOM KuCTOTHL. CONTM a30THOW KUCIIOTHI M UX TPUMEHEHHE. A30THBIC YI00PEHUSI.

®dochop. Amrorponust  pochopa. Dusznyeckue W XUMHUECKHe CcBoicTBa (ochopa. OcHOBHBIC
coequneHus: okcua hocdopa (V), oprodochophnas xkucinora u pocdarel. DochopHbie ynoOpeHus.

VYrnepon u kpemuuid. Ilomoxenune B mepuopmueckoi cucreme [[. M. MenpaeneeBa, 0COOCHHOCTH
CTpOEHUsI aToMOB. Yriiepoa. Asuorponus yriepoja. PU3HMUECKHME W XMMHUYECKHE CBOMCTBA yIJepoja.
aacopOuusa. Okcunabl yraepoma (II) m (IV), ux cBolicTBa M NpUMEHEHWE. YTapHBIA Ta3, CBOWCTBA H
¢bu3noNIornUecKoe AecTBUE. YTIEKUCIIBINA ra3. YTolbHas KUCIO0Ta U ee conu. KayecTBeHHas peakuus Ha
kapOonart-uoH. Kpyrosopot yriepona B npupoe. Opranudeckre CoeIMHEHUs yTiaepoa.

Kpemnuii. Oxcun kpemuus (1V). Kpemuuenas kucnora u ee conu. Crekio. LlemenT.

Merasurst

[lonoxxeHne MeTaioB B MEPUOIUYECKON crcTeMe xumudeckux snemeHToB . M. MenneneeBa. Merai-
JMYECKasi KPUCTAJUTMIECKAs PelIeTKa M METaJUIMIecKass XUMUIecKast cBsi3b. O0mue (pu3ndeckue CBOMCTBA
METAJUIOB. PsiT akKTHBHOCTH META/UIOB (QJIEKTPOXUMHUYCCKUI PSIJ HANPSDKCHUH METaUIOB). XHMHUECKUE
cBoiicTBa MeTayioB. OOIIHE CIOCOOBI TOMYYCHHS METAJUTOB. CIIaBbI METAJUIOB.

[Ilenounsie MeTauibl. [lonoxkeHne menoyHpIX MeTauioB B nepuoaudyeckon cucreme 1. M. Menneneesa,
cTpoeHue ux aromoB. Haxoxnenue B mnpupojge. PU3NUECKME M XUMHUYECKHME CBOMCTBA ILEJIOYHBIX
MeTaiuioB. [IpumMeHeHne enoYHbIX METAIOB U UX COCTUHEHUI.

[[lenouno3emenbHubie MeTawibl. [lofokeHre 1MEeT0YHO3EMENIbHBIX METAJIIOB B MEPUOJIUYECKON CHUCTEME
. 1. MenneneeBa, cTpoeHre uX aroMoB. Haxoskenue B npupojie. Marouil U Kajablidid, UX BaKHEHIIne
coenuHeHus. JKeCTKOCTh BOJIbI U CITIOCOOBI €€ YCTPaHECHHUS.

Amomunuid. [TonoxeHue MenouHbIX METAJUIOB B nepuoaudeckor cucreme . . MenneneeBa, ctpoeHue
ux atomoB. Haxoxnaenue B mpupoje. OuU3MUecKue U XMMHUYECKUE CBOMCTBA anmoMuHus. [IpumeHeHue
amoMUHUSI. AMMOTEPHOCTh OKCHJIA M THIPOKCHIA ATFOMHUHUS.

Keneso. [Tonoxenue menoyHbIx METALIOB B iepuoanyeckor cucrteme Jl. . MenpaeneeBa, ctpoeHue ux
atoMoB. Haxoxnenue B npupoje. PU3NYecKue 1 XUMUYECKUE CBOMCTB Xkee3a. BaxkHeilne coeiMHeHNs
JKere3a: OKCHIBI, TuApoKcHabl, comu xenesa (1) u xenesa (111). KauecTsenHsle peakuuu Ha HOHBI Fe?'n
Fe*.

Pa3nen 3. Kparkuii 0030p BaskHelIIMX OPraHMYecKUX BelleCTB

[Ipenmer oprannueckoil xumuu. HeopraHuueckue M OpraHMYECKHUE COEIMHEHUs. YTJIEepoJ — OCHOBA
*13HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMa YIVIHPOAA B OPTaHUUECKUX COCTUHEHUSX.

VYrneBogopoasl. [IpenenbHble (HACHIIIEHHBIE) YTJIEBOJOPOAbL. MeTaH, 3TaH, MPOMaH — MPOCTEUIINe
MIPEICTAaBUTENN TPEJCIbHBIX YIIIeBOA0pO10B. CTPYKTYpHBIE (JOPMYIIBI  YIIIEBOJAOPOIOB. ['OMOIOTHYeCKuit
psAd TpenenbHBIX YIIIeBOAOPOJAoB. ['omonorn. ®dusmyeckue M XUMHUUYECKHE CBOWMCTBA MpPEIEIbHBIX
yrieBo0poaoB. Peakiuu ropernst u 3amenieHus. Haxoxxnenue B mpupoje NMpeaeTbHBIX YTIJIEBOJOPOIOB.
[Ipumenenue Merana.

Hemnpenenbabie (HEHACHIIIEHHBIC) YTICBOIOPOABI. ODTWUJICHOBBIN psi HempenenbHbIXx y IlpenensHbie
(HACBIIIEHHBIE) YIIIEBOAOPOJAOB. OTWieH. (DU3MYECKUE M XUMHUYECKHE CBOWMCTBA ATWieHA. Peakuus
npucoeanHeHus. KadecTBeHHbIE peaknud Ha OTwiIeH. Peaknus — monumMepu3anuu. [lomudTwses.
[Ipumenenue sTuneHa.

ATETUIICHOBBIA DS HEMPENETbHBIX YTIeBOAOPOI0B. AnerwieH. CBoicTBa anetwieHa. [Ipumenenue
alneTuseHa.

[IpowsBoaHbIe yTIIeBOMOPOAOB. KpaTkuii 0030p OpraHWYeCKHX COCAMHEHWI: OJHOATOMHBIC CITMPTHI
(MeTaHONI, ATaHON), MHOTOATOMHBIE CHUPTHI (ITUJICHIJIMKONb, TIHUIEPUH), KapOOHOBBIE KHCIOTHI
(MypaBbHHAs, YKCyCHas), CIOXXHBIC J(UPBI, >XUPBI, YIJIEBOJbI (TJIIOKO3a, caxapo3a, KpaxMmal W
[EJUTI0NI03a), AMUHOKHUCIIOTHI, 0enku. Posib 6enkoB B opranu3me.



[ToHsiTHE O BBICOKOMOJEKYJSIPHBIX BemecTBax. CTpPyKTypa MOJMMEPOB: MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NoJiuMepu3auu. [lonusTuiex, noaunponusieH, NoJTUBUHWIXJIOPUL.
O06o00menne 3HAHUI 0 XUMHUM 32 KYPC OCHOBHOM IIKOJIbI

3aKOHOMEPHOCTH M3MEHEHUS! CBOWMCTB AJIEMEHTOB M MX COCIWHEHUH B MEpUOJIaX U Ipylmnax B CBETE
MPEACTaBICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB.
Turnbel XUMHAYECKUX CBA3EH M THUIIBl KPUCTALUIMYECKHUX PELIECTOK. B3aMMOCBS3b CTPOEHUS M CBOWCTB
BEIIECTB.
Knaccudukanys XuMHUECKUX peakiuil MO pa3TUYHBIM MPU3HAKAM (YHCIO U COCTAaB PEarupyromux |
00pa3yroIIMXCsl BEIIECTB; TEIUIOBON 3 (}EKT; UCIIOIb30BAaHUE KAaTaIu3aTopa; HaIpaBlIeHHUE; N3MEHCHUE
CTETIeHEW OKUCIICHUS aTOMOB).
[IpocTeie 1 crnoxHbIE BemecTBa. MeTalibl 1 HEMETalIbl. [ eHeTHYecKue psibl MeTallla, HeMeTaJlla U
nepexoaHoro metaya. Okcuasl (OCHOBHBIC, aM(OTEPHBIC M KUCIOTHBIE), THAPOKCUIBI (OCHOBaHUS,
amM(pOoTepHBIC THIPOKCHU]IBI U KUCIOTHI) U COJH: COCTaB, KIACCU(PUKAIUS U OOIINEe XUMHUECKUE CBOWA-
CTBA B CBETE TEOPUHU DIICKTPOIUTHUYECKOW JMCCOLMALMHN U MPEACTABIECHUNA O MPOLIECCaX OKUCICHUS -
BOCCTAHOBJICHHUS

Il. IJIAHUPYEMBIE PE3YJIbTATbBI YYEBHOI'O ITIPEJAMETA

JIMYHOCTHBIE PE3YJIBTATBI.

I'pazkaaHcko - naTpHOTHYECKOE BOCIIMTAHUE:

— (hopMupoBaHHE LEHHOCTHOI'O OTHOUICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY WU
HAayyHOMY HAacCJIEUI0, TOHMMAaHUS 3HAYEHHUs XUMUYECKOW HAyKd B JKU3HM COBPEMEHHOIO
o01iecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpMaLUeil o0 NepeAoBbIX IOCTUXKEHUAX U
OTKPBITUSIX MHMPOBOW M OTEYECTBEHHOM XHMHHM, 3aMHTEPECOBAHHOCTU B HAYyYHBIX 3HAHUAX 00
YCTpPOMCTBE MUpPa U 00IIECTBA

I'paxnancko-naTpuoTH4YecKoe BOCIIUTAHUE:

— DopMHpOBaHUE MPEJCTABICHUS O COLMATIbHBIX HOPMAX U MPaBUJIaX MEKIMUYHOCTHBIX OTHOIIECHUI
B KOJUIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO II0JIE3HOM, Y4YeOHO -
HCCIIEIOBATENbCKOM, TBOPUYECKON U IPYTUX BUJIAX JEATEIbHOCTH;

— TOTOBHOCTM K pPa3HOOOpa3HON COBMECTHOM JI€ATENbHOCTH TIPH  BHIIOJHEHUH Yy4YEOHBIX,
MO3HABATENbHBIX 337124, BBINOJHEHUM XHMUYECKHUX OKCIEPUMEH-TOB, CO3/JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHMIO M B3aUMOIIOMOIIM B MpoIlecce 3TOH ydeOHOU
NESTENIHOCTH;

— TOTOBHOCTHU OLIEHUBATh CBOE MOBE/ICHUE U MOCTYNKH CBOMX TOBapUILEH € MO3ULNUN HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM ITOCTYIIKOB

JcTeTH4ecKoe BOCIUTaAHNE!

— TIpeACTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOJHOM CPENOM, O POJIM XMMUH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEW;

— TI03HABATEJIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MMOJIy4YEHHE HOBBIX 3HAaHUN MO XUMHUH, HEOOXOTUMBIX
111 OOBSICHEHUS HaOJII0JaeMbIX MPOLIECCOB U SBJICHUN

®dusuyeckoe BocnuUTaHue, (opmMupoBaHHe KYJAbTYPbl 310pPOBbS M IMOLHMOHAJIBLHOIO

Os1aromosty4ms:

— OCO3HAHMS LIEHHOCTHU >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKM Ha
30pOBBIIl  00pa3 KHM3HM, OCO3HAHUS TMOCHEACTBUI W HENpPUATHS BPEIHBIX IPUBBIUEK
(ymotpeOyieHus: ajKorojisi, HApKOTHUKOB, KypEeHMs), HEOOXOJUMOCTH COOJIOJACHHS TMpPaBUI
0€30IacHOCTH MPU OOPAIEHUN C XUMUYECKHMMHU BEIIECTBAMH B OBITY U peasibHOU )KU3HU

TpynoBoe Bocniutanue:

— HHTepeca K NPaKTUYeCKOMY M3Y4EHUIO Mpodeccuii U TpyAa pa3- JIMYHOTO Poja, YBAKEHHUE K TPYIy
U pe3yJibTaTaM TPYyJI0BOM NeSTENbHOCTH, B TOM YHCJIe HA OCHOBE IPUMEHEHMSI MPEAMETHBIX 3HAHUN
[0 XUMHH, OCO3HAHHOTO BBIOOpAa WMHIMBHIYaJbHOM TPACKTOPHH IPOJOKEHHUS 00pa3oBaHMs C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTENH;

— yCHemHoN npodeccruoHalbHON NeATeNbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHUH; TOTOBHOCTh



a/IanTHPOBaThes B MpodeccnoHanbHO cpesie

IKOJI0rH4YecKoe BOCIUTAHNE:

— 9KOJIOTHYECKH 11e71ecOo00pa3HOro OTHOUICHHS K MPUPOJAE KaK UCTOUHHUKY >KU3HHU Ha 3eMjie, OCHOBE
e€ CylIecTBOBaHHWs, TIOHMMAa-HUS IICHHOCTH 370pOBOrO0 U 0Oe3omacHOro oOpasza IKU3HU,
OTBETCTBEHHOT'O OTHOLICHHsS] K COOCTBEHHOMY (DU3MYECKOMY U ICUXHYECKOMY 30pPOBBIO,
OCO3HAHUS IIEHHOCTH COOJIFOICHUS MPaBWII OE30IMACHOTO TIOBEICHUS TIpU padoTe ¢ BElIeCTBAMHU, a
TaK)Xe B CUTYalUsX, YTPOKAIOLIUX 3/I0POBbIO U JKU3HU JIIOJIEH;

— CHOCOGHOCTI/I MNPpUMCHATH 3HAHHWA, IMOJIYyYaCMBIC IIpU HU3YYCHHMU XWUMHHU, JIA PCUICHUA 3ajad,
CBSI3aHHBIX C OKPY’KaIOIIEH MpHU- POJHON CpeIoM, MOBBIIIECHUS YPOBHS KOJIOTHYECKON KYJIbTYPHI,
OCO3HAHUs TJI00AILHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM U MyTeld UX PEHIeHUS MOCPEACTBOM
METOJI0OB XUMUU;

— 3JKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA UM B H03HaBaTeHBHOI>’I,
KOMMYHHUKATHBHOM M COI[MAJIbHOMN MPAKTHUKE.

IleHHOCTH HAYYHOT0 MO3HAHUSA !

— MHPOBO33PEHUECKHUX TMPEACTABICHUI O BEUIECTBE W XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIUX
COBPCMCHHOMY YPOBHIO Pa3BUTHUA HAYKH M COCTABJAIOIMIUX OCHOBY JISI INOHHMMAHUA CYHIHOCTHU
HAy4YHOU KapTUHBI MUPA;

— TO3HABATEIbHON, WH(POPMALMOHHOM W YWTATEIbCKOW KYyJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENTLHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHON JHUTEpPaTypod, IOCTYIMHBIMU
TEXHUYECKHMH CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

— MHTEepeca K OOyYeHHI0O U TMO3HAHUIO, JIOO03HATENBHOCTH, TOTOBHOCTHM M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOW M HCCIICIOBATEIILCKON JIEATEIHHOCTH, K OCO3HAHHOMY BBHIOODY
HAIpPaBIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEMIIEM

METAINPEIMETHBIE PE3YJIbTATbHI
YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUA
1) oazoevle nozuueckue oeiicmeus:

® YMEHHE HCIOJh30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPH OCBOCHWM 3HAHWN: PACKPHIBAThH
CMBICIT XUHMHUYECKUX MMOHATHH (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b
C IPYTHMH TTOHSITHSIMH ), UCIIOIH30BATh MOHATHS TSI 00BSC-HEHUS OTACIHHBIX (DAKTOB U SIBJICHUI;
BBIOMpPATh OCHOBAHHMS W KPHUTEPUU IS KIIACCHU(PUKAIMK XHUMHYECKHUX BEIIECTB M XUMHYCCKUX
peakIuii; yCTaHABIMBATh IPHYUHHO - CIICICTBEHHBIC CBS3H MKy 00bEKTAMH U3YyYCHUS, CTPOUTH
JIOTUYECKHUE PpaCCYXJICHHS (MHIYKTHBHBIC, NICIyKTHBHBIC, IO aHAJOTWH); JCJNaTh BBIBOJBI M
3aKJTFOYCHUS,

¢ yMCHHE TIPHUMCHSTH B TMpOIECcCe TO3HAHWS TMOHATUS (TPEAMETHBIE H MeTallpeIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, WCIOJIb3yeMble B XUMHUH, NPeoOpa3oBBIBATE IMTUPOKO
NPUMEHSEMbIE B XUMHUU MOJICIbHBIC TMPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYECKass (GopMysia W YpaBHCHHE XUMUYECKOW peakiud — TpH peHieHHH Yy4IeOHO-
MO3HABATENIbHBIX 3a/1a4; C YUYETOM ATUX MOJCIBHBIX MMPEJICTABICHUN BBISBIIATh U XapaKTEPU30BaTh
CYIIIECTBCHHBIC TIPU3HAKU U3y9IaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB M XUMUICCKUX PCAKITUH;

® BBLISIBJIIATH OOIIME 3aKOHOMEPHOCTH, MPHYWHHO - CIICJICTBCHHBIC CBSI3U W TMPOTHBOPEUYHUS B
M3y4aeMbIX TMpoleccax | SBJICHUSX; MpelaraTh KpUTEpUU TUTS BBISIBIICHUST 3THX
3aKOHOMEPHOCTEH ¥ TIPOTHBOPEYHIA; CAMOCTOSTEIHLHO BBIOUPATH CIIOCO0 pPelIeHUsT yIeOHOU 3a/1a9u
(cpaBHMBaTh HECKOJIBKO BApUAHTOB pEIICHHs, BbIOMpaTh Hanboyiee MOAXOIANINN € y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB);
2) 6azoevle uccnedosamebckue OCUCmeus:

® yYMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA TMO3HAHUS, a TaKkKe B
KadecTBE OCHOBBI I (DOPMHPOBAHHUS THUIIOTE3BI MO IMPOBEPKE IMPABWIBHOCTH BBICKAa3hIBAEMBIX
CYKJICHUN;

e TpUOOpEeTeHHE OMbITa [0 IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIACHHUIO YUYEHUYECKHX
IKCIIEPUMEHTOB. YMEHHE HAOJI0JIaTh 3a XOJOM IPOIlecca, CaMOCTOSTEIIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, ¢GopMyIupoBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,



UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe;
3) paboma c unghopmayueii:
yMEHHUE BBIOMPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH WH(OPMAIIMIO PA3TUYHBIX BUJIOB U (opM
NPEJCTABICHNSA, MOJy4yaeMyl0 W3 pa3HbIX HCTOYHMKOB (HAYy4HO - TIOMYJIApHAs JUTepaTypa
XUMHUYECKOTO COJEpKaHMsI, CIPAaBOUYHbIE MOCOOMs, pecypchl MHTepHeTa); KpUTUUYECKH OLIEHUBAThH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;
YMEHUE TPUMEHSATh DPA3IUYHbIE METOJbl M 3alpOoChl MPH IOUCKE M 0TOOpe HH(popManmuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX ISl BBHIIOJHEHUS! YYeOHBIX M MO3HABATENIbHBIX 3ajau
OTIpeNIeIEHHOTO THIA; NpUOOpeTeHHe OmbITa B O0JACTH HCIOIB30BaHUA WH(POPMALMOHHO -
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHUMalbHYIO (OopMy TpeacTaBICHHUS
nH(pOpMaLlUM U WUIIOCTPUPOBATH peEIllaeMble 3a/Jayd He- CIIOKHBIMH CXEMaMH, AHarpaMMaMu,
apyrumu Gpopmamu rpaduky U ©X KOMOMHALIUAMU;
YMEHHUE UCTIONb30BaTh M aHAIM3UPOBATH B IPOIecce yUeOHOM M MCCIIeI0BATENbCKOM AeATEIIbHOCTH
MH(OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO034iCTBa M TPAHCIOPTAa HA COCTOSHUE
OKPYKaIOIIEel MPUPOIHON CPEBI;
YHuBepcanbHble KOMMYHHKATHBHbIC JeHCTBUS
1) o6wenue:
YMEHHME 33/1aBaTh BOIPOCHI (B X0OJI€ AUAJIOra W/WUIM AUCKYCCUH) TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
(bopMyIHUpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4H;
MpUOOpETEHUE OMbITa MPE3CHTALUU PE3yJbTATOB BBINOJIHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(mabopaTopHOTO OIbBITA, JTAOOPATOPHOUW PAOOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YYeOHOrO
MIPOCKTA);
2) coemecmHasn 0esmeabHOCHb:
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMHU IT03HABATEIBHOW M HCCIENOBATEIBCKON
NeSITeIbHOCTH TPU PELICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB U
coryjiacoBaHusl no3uuui (00CyXxJIeHus, 0OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpPAMHALIMS
COBMECTHBIX JICHCTBHI, OmpejeieHne KPUTEPUEB MO OIEHKE KAaueCTBa BBHIMOJHEHHOW palbOTHI U
ap.);
YHuBepcanbHbIe peryJsiTUBHbIC 1€ CTBUS

1) camoopzanuzayus:

YMEHHE CaMOCTOSITENIbHO ONPEIENATh LEIu JESITeNbHOCTH, IUJIAHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIHHOCTh, BLIOMPATH
HauOosiee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHHs] YIEOHBIX M TTO3HABATENIBHBIX 3a/a4, CAMOCTOATEIEHO
COCTaBJISITh UM KOPPEKTHPOBATH MPEATIOKEHHBINH allrOPUTM JIEHCTBHUI MPH BHITOJHEHUH 3aaHHA
C y4€TOM TIOJYYECHHST HOBBIX 3HAaHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIINSAX;
COCTAaBIIATh IJIAH JICHCTBHHA (IJIaH peaNn3aldd HAaMEUEHHOTO aJropuTMa  peIIeHus),
KOPPEKTHPOBATh MPEIOKEHHBIN aJTOPUTM C YYETOM IOTyYEHHUS] HOBBIX OMOJIOTUYECKUX 3HAHUH
00 u3yyaeMoM OHOJOTHYECKOM O0BEKTE;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.
2) camokonmpos:

OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yJibTaTa 3asiBJICHHOM 1IeJH;

YMEHHE MCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TPpe/IaraeéMble B YCIOBUHU 3aaHUH

BJIa/IETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAIIUU U pedIeKCu;

JaBaTh aJIEKBaTHYIO OIIEHKY CUTYyalluH U IpeiaraTh IJ1aH e€ N3MEHEeHHUS,

YUYUTHIBATh KOHTEKCT M NPEIBUAECTh TPYIHOCTH, KOTOpPblE MOTYT BO3HHUKHYTh MpPH PpELICHUH

y4eOHOM XMMUYECKOH 3a71auu, aIalTHPOBATh PEIlIeHNE K MEHSIIOLUIUMCS 00CTOSATENbCTBAM;

OOBSACHATh MPUYMHBI JOCTHUKEHHS (HEIOCTH)KEHUS) PEe3yJIbTaTOB JESTENIbHOCTH, /1aBaTh OLIEHKY

MPUOOPETEHHOMY OTIBITY, YMETh HAXOAUTh MO3UTUBHOE B MMPOU3OIIEAIICH CUTYaINH;

BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTH HA OCHOBE HOBBIX 0OCTOSITENBCTB, N3MEHUBILIUXCSI CUTYAIIHH,

YCTaHOBIJICHHBIX OMIHUOOK, BOSHUKIINX TPYIHOCTEH;



® OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIU U YCIOBHUSIM.
2) IMOUUOHAILHBLIL UHMEIEKM:
® pa3InYaTh, HA3BIBAThH M YIPABIATH COOCTBEHHBIMH YMOIMUSIMH U YMOLUSIMHU JAPYTHX;
® BBLISIBJIATH U AHAIU3UPOBATH MPUIHHBI IMOIUH;
® CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa, TOHMMATh MOTHBBI U HAMEPEHUS IPYTOro;
® pEryJaupoBaTh CIIOCOO BBIPAKEHUS IMOIUH.
3) npunamue ceosn u opyzux:
® OCO3HaHHO OTHOCHUTHCS K JIPYTOMY YE€JIOBEKY, €r0 MHEHHIO;
® [pU3HABaTh CBOE MPaBO Ha OMIMOKY U TaKOE K€ MPaBo JPYroro;
® OTKPBITOCTH CE€0€ U JPYIUM;
® 0CO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
® OBJAJETh CHUCTEMOW YHHMBEPCAIBHBIX YUEOHBIX PETYJSTUBHBIX NEHCTBUH, KOTOpas oOecreuynBacT
(GbOopMUPOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3MIMS JHMYHOCTH), H
KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBieHHUS COOOH, CAMOJUCIUIUIMHBI, YCTOWYHBOTO
TTOBEICHU).

NNPEJMETHBIE PE3YJIbTATbBI
K xoHny o0yyenusi B BOCbMOM KJjacce 00yqyarommiicss HAy4nTCs:

1) packpwvieamsb cMbici OCHOBHBIX XHMMHYECKUX MOHATHIH: aToM, MOJEKYyJa,
XUMHWYECKHUH 3JIEMEHT, IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHAA U
HEOJIHOPO/JIHAs), BAJIECHTHOCTb, OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpPHAsE Macca, MaccoBas J0JII XMMHYECKOTO 3Jie-
MEHTa B COCAUHEHHHU, MOJSIpHBIM OOBEM, OKCHJ, KHCJIOTA, OCHOBAHUE, COJIb,
3JIEKTPOOTPULATEIIBHOCTb, CTEIICHb OKMCJIEHUS, XHMUYECKasi peaknus,
KJaccuduKanus peakuil: peaklMM COCAMHEHMs, peaklU Pa3I0KEHHUs, peaKluu
3aMeNIeHUs], peakKIuu OOMEHa, 9K30- U PHJIOTEPMHUUYECKHE PEaKIIUN; TETLUIOBOU 3 deKT
peakuuu; SApO aToMa, DJIEKTPOHHBIA CJIIOM aroma, aTOMHasl OpOuTalb, paguyc
aToMa, XMMHYECKas CBsI3b, MOJIIPHAs W HEIOJISIpHAs KOBAJEHTHAasl CBsA3b, WOHHAas
CBsI3b, HOH, KaTHOH, aHWOH, pacTBOpP, MaccoBas J0Js BellecTBa (MpOLIEHTHAs
KOHIIEHTpAallus) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKHUX MOHSITHM M NPUMEHSTH
ST NOHSITHUS MIPU ONMHCAHUH BEIIECTBU UX MPEBPaIlEHUI;

3) ucnonvzoeamsv XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBJI€HUs (POPMYJI BEIIECTB U
YPABHEHUUN XUMHUYECKHUX PEAKIHI;

4) onpeodensimb BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX CO€IUHEHUSIX; CTEIEHb
OKHCJIEHHUSI DJJI€EMEHTOB B OWHapHBIX COEAMHEHMSIX; IPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeAUHEHHMM 10 ¢QopmyiiaM; BHJ XHUMHUUYECKOM CBsI3U
(koBaJIeHTHAasi © MOHHAas) B HEOPIraHUYECKNUX COECIMHEHUSIX;

5) packpvieamsb  cmwuicn  llepunommyeckoro  3ako”Ha JI. WM. Menneneesa:
JIEMOHCTPUPOBATh ITOHHUMaHUE IIEPUOJUUYECKON 3aBHCUMOCTH CBOMCTB XHMHUYECKHUX
3JIEMEHTOB OT UX MOJOXEHUs B llepnoandeckoil cucTeMe; 3aKOHOB COXPaHEHUsSI MacChl
BEIIECTB, MTOCTOSIHCTBA COCTaBa, AaTOMHO - MOJIEKYJISIDHOTO YY€HMs, 3aKOHa ABOTraJipo;
onuceleams U xapakmepuzoeéams TaOiInuHyro ¢opMmy Ilepuonuueckoil cucTeMsl
XUMHYECKHUX DJIEMEHTOB: pa3ianyaTh MOHSTHS «rJaBHas noarpynna (A- rpymnma)» u
«noboyHast nmoarpynmna (b- rpynna)», manble U OOJBIIME TIEPUOJIBI; COOMHOCUMDb
o0o3HaueHus, KOTopble UMerTcs: B Ttabnune «llepuognueckass cucreMa XHUMHUYECKHUX
ayne- meHTOB JI. 1. MenneneeBa» C UMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUsI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsAd sjpa, oOOIlee 4YHCIO 3JJIEKTPOHOB H
pacripesieJieHre UX MO 3JE€KTPOHHBIM CJIOSIM);

6) Knaccugpuyupoéams XUMHYECKHE DIEMEHTHI; HEOPraHUYEeCKHUE BEIECTBA;
XHUMUYECKHE peaknuu (110 YUCIy U COCTaBY YYACTBYIOIIHMX B PEAKIMH BELIECTB, MO




TerutoBoMy 3 hekry);

7) xapaxkmepuzogams (onucviéams) OOIINE XUMHUUYECKHE CBOM- CTBa BEILECTB
pa3InYHBIX KJIACCOB, IIOATBEPIKAasi OIMCAHUE IIPUME- pPaMH  MOJCKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIINII;

8) mpocHo3uposamsb CBONCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KadyeCTBEHHOIO
COCTaBa; BO3MOXXHOCTHM IIPOTEKAHMUSI XUMHUECKUX IMpe- BpalleHUH B Ppa3IUUHbIX
YCJIOBHUSAX;

9) ebiuucAmMb OTHOCHUTEIIBHYIO MOJIEKYISIDHYIO W MOJIAPHYIO MAacChbl BEIIECTB;
MacCCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTA 110 (PpOop- MyJie COCAMHEHHUs; MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; NPOBOAUTH PACYEThI 10 YPABHEHUIO XUMHUYECKOMN pEeaKIuu;

10) npumensms OCHOBHBIC OINEpPAIlMH MBICIUTEIBHON JICSITEJIPHOCTH — aHalu3 H
CHUHTE3, CpaBHEHHE, O0000IIeHre, CUCTeMAaTHU3aIUI0, KJIACCU(PUKAIINIO, BBISBICHUE
OPUYUHHO - CJIEJICTBEHHBIX CBSI3€H — JUUISI U3YYCHHSI CBOWCTB BEIIECTB U XUMHUYECKUX
peaKknuii; eCTeCTBEHHO-HAYYHBIE METOJIbl MNO3HAHUS — HAOIIOJICHUE, H3MEpEHUE,

MOJEIUPOBaHUE, SKCIIEPUMEHT (peaibHbIN U MBICJICHHBII);

11) creooséams TpaBUIIaM II0Jb30BAaHUS XUMHYECKOW TMOCYJIOH U J1abOpaTOPHBIM
o0opyZoBaHMEM, a TakXKe IIpaBWJiaM OOpalleHUs C BEIleCTBAMHU B COOTBETCTBUHU C
HHCTPYKIOUAMHA ITO BBIITOJTHCHHUIO J'Ia60paT0pHI)IX XUMHUYCCKHUX OIIBITOB ITO ITOJYYCHHIO U
coOupaHui0 Tra3000pa3HBIX BeHISCTB (BOAOpOJa U KHCIOPOZa), HPUTOTOBJIECHHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JI0JIEW pAaCTBOPEHHOTO BEIIE-CTBA; MJIAHUPOBATh
U TIPOBOJAUTH XMMHUYECKHE IKCIIEPUMEHTHI I10 paclO3HAaBaHUIO PACTBOPOB MHIeJOoYed U
KHCJIOT C MOMOIIBIO HHIUKTOPOB (JIakMyC, (peHOoI(pTaTICnH, MeTHIIOPAHXK U JIP.) .

K xoHny 00yueHusi BBINYCKHUK HAYYUTCH:

1) packpwvieamsb cmbici OCHOBHBIX XHUMHYECKHX ITOHSATHI: XUMHUYCCKHUI DJIEMCHT,
aToM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTB, DJIEKTPOOTPHULIATEIBbHOCTh, CTEIEHb OKHUCJICHUS, XMMHUYECKas peaKLys,
XHMUYECKasl CBA3b, TEILUIOBOM 2P (PEeKT peakuu, MoJib, MOJISIDHBIH 00BEM, pac- TBOD;
JIEKTPOJINTHI, HEDJIEKTPOJMUTHI, DJIEKTPOJIUTHYECKasd JAUccolMalusi, peaknunu
HMOHHOro oOOMeHa, KaTajJu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHMbIE U
HeoOpaTUMbIE  peaKlUh, OKHUCJIUTEIbHO - BOCCTAaHOBHUTEJIBHBIE  pEaKInH,
OKHCJIMTEIb, BOCCTAHOBUTEIBb, OKHUCIEHHUE W BOCCTAHOBJIEHUE, aAJUIOTPOIIMS,
amM(poTepHOCTb, XUMHUUYECKass CBs3b (KOBaJICHTHAasi, HWOHHAasl, MeETaJUTn4ecKas),
KPUCTAJUIMYECKAas PELIETKA, KOPPO3UsA METAJIOB, CIUIABbl; CKOPOCTbh XHMMHYECKOU
peaknouu, IPEAECITBHO OOTyCTUMAas KOHLEHTpaus (ITAK) BEIIECTBA;
ULIIOCMPUPO8ams B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX MOHATHH (cM . m . 1) u
OPUMEHSATH 3TU NOHSITHUS IIPHU OMHCAHUH BEIIECTBU UX MPEBpaIlEHUI;

2) ucnonvb3zo06ams XUMHYECKYIO CUMBOJIUKY JIsl COCTaBJICHHs (OPMYJT BEIISCTB U
YPABHEHUUN XUMHUYECKHUX PEAKIHI;

3) ompeoensimv BAJEHTHOCTh M CTCHCHb OKHUCIICHHUS XHUMHYECKHX DJIIEMEHTOB B
COCIMHEHUSIX PAa3JINYHOI'O COCTaBa; IIPUHAUICIKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COE€IMHEHUH mo ¢dopmyliamM; BHUJ XHUMUYECKOMU CBsi3U (KOBaJIEHTHas, MOHHas,
METaJUINYecKasi) B HEOPraHMYECKHX COEJIUHEHMSIX; 3apsi]i HOHa MHO XUMHYECKOU
popmyie; xapakTep cpesibl B BOAHBIX pacTBOpPaxX HEOPTraHWYECKUX COEJIMHEHUM, TUIT
KPUCTAJUIMYECKON PEMIETKA KOHKPETHOI'O BEIIECTBA;

4) packpvieams cmoica  Ilepuonmueckoro 3akona JI. WM. MeunngeneeBa wu
JIEMOHCTPUPOBATh €ro IIOHHMMaHUE: Onucsvléams U XapaKkmepuzosamsv TaOJINUHYIO
popmy Ilepmonmueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3indyaTb HOHSITHUSI
«rnaBHas noarpynna (A- rpynna)» U «modounHas noarpymnmna (b- rpymnna)», mansie u
OoJIbIIINE TIEPUOIBI;

5) coomnocums 0003HAYCHUS, KOTOPHIE HMMEIOTCS B IIEPHOIMYECCKON TaOJHIle, C
YHUCIOBBIMH XapPaKTEPHUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB MU



3apsin sizipa, o0IIee YUCI0 JISKTPOHOB U PACIPEACICHUE UX IT0 DJIEKTPOHHBIM CIIOSIM);

6) o00wsicHames OOIIUEe 3aKOHOMEPHOCTH B H3MCHCHUH CBOWCTB JJIEMCHTOB M WX
COCIMHCHHUW B TIpe/eiaXx MaJIbIX MEPUOJOB U TJIABHBIX ITOA- TPYHI C YYETOM CTPOCHHUSI
UX aTOMOB,;

7) knaccugpuyuposamsv XUMHYSCKHE DIJICMEHTBI; HCEOPraHHYECKHE BCIIECTBA;
XUMHYECKHE peaKIuHu (110 YUCIIy U COCTaBY y4YacCTBYIOIUX B PEAaKIIMH BEIIECTB, ITO
TerIoBoMY 3(PEeKTy, MO U3MEHEHHUIO CTEICHEH OKHUCIICHUSI XUMUYSCKHUX DJICMCHTOB);

8) xapaxmepuzosams (onuceieams) oOmHE U CHCUUPUICCKHUE XUMHUYCCKHUC
CBOWMCTBa MPOCTBIX M CIIOXHBIX BEIIECTB, MOJATBEPKIasi OIHWCAHUE IIPUMEpaMu
MOJICKYJIIPHBIX 1 HOHHBIX YPAaBHECHUN COOTBETCTBYIOMINX XUMHYCCKUX PCAKITHUMA;

9) cocmaensime ypaBHEHUS DJIICKTPOJIUTHUCCKOMN JTUCCOIUAIIMHI KUCIIOT, ISJI0OYCH U
COJICH; TIOJIHBIC W COKpAIIIEHHBIC YPAaBHCHHS pe- aKIIUil MOHHOTO OOMEHa; ypaBHECHUS
peakuuii, MO ATBEPIKIAIONINX CYyIIIECTBOBAHUE TEHETUYCSCKOU CBSI3H MEXK/y BEIlIECTBAMH
pa3sIUYHBIX KJIACCOB;

10) packpvieams  CyIIHOCTh  OKHCJIHTEIBHO - BOCCTAHOBHUTEIBHBIX pEaKIIHi
MOCPEJICTBOM COCTAaBJICHHSI JICKTPOHHOTO OajlaHCca dTUX PCaKIui;

11) mnpoecnozuposams CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH TIPOTCKAHHUSI XHUMHYCCKHX MPEBPAICHUN B Pa3JIMUYHBIX YCIOBHSIX;
8bLIYUCISIMb OTHOCUTEIIBHYIO MOJICKYJISIDHYEO M MOJISIPHYEO MacChl BEIISCTB; MaCCOBYIO
JIOJTFO XUMHUYECKOTO JIeMEHTa Mo (pop- MyJie COSAUHECHUS; MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE; IIPOBOJAUTH PACUYETHI IO YPABHECHUIO XUMHUYCCKOW PEaKIINU;

12) cnedosams mnpaBUiIaM TOJB30BaHUS XHUMHUYSCKOM IMOCY/IOH HM J1abOpaTOpPHBIM
o0OpyIOBaHHEM, a TaKXXe IIpaBHJIaM OOpaIllCHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMH 1O BBITIOJTHEHUIO JTa0OPATOPHBIX XUMHUYCCKUX OITBITOB MO MOJYUYCHUIO U
coOupaHUIO ra3000pa3HbBIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOTO ra3a);

13) nposooums peakimu, NOATBEPIKIAFOIINE KAa4eCTBEHHBIN CO- CTaB Pa3IMYHBIX
BEIIIECTB: pacIiO3HAaBaTh OINBITHBIM IIyTEM XJOpUA- OpoMHO-, HOIUJI-, KapOoHAaT-,
dbochar-, cummkar-, cymbdar-, TUAPOKCHUI - HOHBI, KATUOHBI aMMOHHS W HOHBI
U3yYEHHBIX METaJUJIOB, TNPUCYTCTBYIOIHME B BOJHBIX pPacTBOpaxX HEOPTAHUUYECKUX
BEIIICCTB;

14) npumensims OCHOBHBIC ONEpPAIIHH MBICIUTEIBHON HAESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IeHne, CcUuCTeMaTHu3aluio, BBISIBICHUE MNPUYHUHHO -
CIEeICTBEHHBIX CBSI3€M — IS U3YyUYCHUsI CBOMCTB BEIISCTB U XUMHUYECKHUX PEaKIIHii;
€CTEeCTBCHHO-HAYYHBIC METOJIbI TTO3HAHUS — HaOJIrIOJICHUE, U3MEpeHUE,
MOJEIUPOBaHUE, IKCIICPUMEHT (PEaTbHBIN U MBICJIEHHBIN).

I1l. TEMATUYECKOE INTAHUPOBAHUE

8 kaace
Ne | Tema, paszgea kypca | Koamuects | Bocnurare/bHbII KOMIIOHEHT
n/n 0 4acoB
1. | Pasmen 1. OcHoBHBIE 51 OpueHrainusa B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
IIOHATHS XMMHH Hay4HBIX MPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
(ypoBeHb aTOMHO- pa3BUTHS YeJIOBEKa, MPUPOABI U OOIIECTBa, B3aUMOCBSI3AX

MOJICKYTIAPHBIX YeJI0BEKa C TIPUPOIHON M COIMAIBLHOM CPeIoi.

MpeCTaBICHHUH) IlenHOCTHOE OTHOIIIEHNE K JOCTHXKEHUSAM CBOeH PoauHBI —
Poccun, k Hayke, HCKYCCTBY, CLIOPTY, TEXHOJIOTHSIM,
0O0EBBIM TMOJBUTAM M TPYJOBBIM JTOCTH)KCHHUSIM HapOJ1a

2. | Pasmen 2. 7 OpueHranusa B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY

[Tepuoanueckuii HAy4YHBIX MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX

3aKOH u pPa3BUTHS YEIOBEKa, MPUPOJBI B OOIIECTBA, B3aUMOCBS3IX

MepUoInYECcKas YeJI0BEKa C MPUPOTHON U COUMAIBHOM Cpenon




CUCTEMA XMMHMUYECKHUX
3JIEMEHTOB
JA.N.Menneneena
3. | Pazmen 3. CtpoeHue 7 OpueHTtanus B A€STEILHOCTH HA COBPEMEHHYIO CUCTEMY
BELIECTBA. HAYYHBIX MIPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
XUMHYECKas CBA3b Pa3BUTHS YEJIOBEKa, IPUPOJIbI U OOLIECTBA, B3aUMOCBSI3AX
YyeJoBeKa C IPUPOJIHON U COUMAIIBHON CpeIon
[ToBTOpenue u 3 Oco3Hanue BbIOOpa U MOCTPOCHUE WHANBUAYATbHON
00001meHue TPaeKTOPUHU 00pa30BaHMUs M KUZHEHHBIX TUIAHOB C YYETOM
JUYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH.
Hroro: 68
9 kJaacce
Ne | Tema, paszgea kypca | Koamuyects | Bocnurare/bHbIi KOMIIOHEHT
n/n 0 4acoB
1. Pa3znen 1. 15 OpuenTanus B 1€AT€IbHOCTH HA COBPEMEHHYIO CUCTEMY
MuorooGpasue Hay4YHBIX IPEJICTaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
XHUMIMECKUH peakimi pa3BHUTHS YCIIOBEKA, IIPUPOJILI U OOIIECTBA, B3aMMOCBS3AX
YeJI0BEKa C NPUPOJIHON U COUMAIBHOM Cpeion
2. | Paznen 2. 43 OpueHnTanus B 1€AT€IbHOCTH HA COBPEMEHHYIO CUCTEMY
Mmoroobpasue Hay4YHBIX IPEJICTaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
BEILIECTB Pa3BUTHS YEJIOBEKa, IPUPOJIBI U OOIIECTBA, B3aUMOCBSI3SAX
YeJI0BEKa C NPUPOJIHON U COUMAIBHOM Cpeon
3. Pazmen 3. Kparkuii 9 OpueHnTanus B 1€AT€IbHOCTH HA COBPEMEHHYIO CUCTEMY
0030p BKHEHIINX Hay4YHBIX IPEJICTaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
OPraHM1CCKUX BEIICCTB pa3BUTHS YelloBeKa, MPUPOBI U 00IIeCTBA, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOIHON U COLMAIBHOMN Cpenon
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 370POBBIN 00pa3 KU3HU (310pOBOE MUTAHHUE,
CO0JII0/ICHNE TUTMEHNYECKUX MPaBuil, cCOaIaHCUPOBAHHBIN
PEXHUM 3aHIATHH U OTIIbIXA, peryisipHas pu3nueckas
AKTUBHOCTD)
Oco3HaHue BbIOOpa U MOCTPOEHHE NHINBUAYaTbHON
TPaeKTOPUU 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEM.
HTroro: 67

Hroro (8-9 kaacc): 135 yacon

DJIEKTPOHHO — 00pa3oBaTeJIbHbIe pecypcehl:
1. hemi.nsu.ru "OcHoBBbI XUMHUH'"' - DJIEKTPOHHBII y4eOHUK. Internet-usnanue, ucrpasieHHOE
n pononHenHoe. HosocuOupck: HI'Y, 2001-2006. mouentr HI'Y A.B. Manyiinos u B.W.
PoaroHOB. DKCIepUMEHTABHBIM yUEeOHHK 10 OOMmell W HeOpraHWYeCKOH XWUMHUHU I 8-
11 knaccos.
2. IlonHbI MHTEPAKTUBHBIM KYypC XUMHHM JUIS yUAIMXCS IIKOJ, JULEEB, THMHA3UN, KOJUIEKEN,
CTYJIEHTOB TexHu4eckux By30B. B.B. 3enennios, OO0 «®Puzukon», 2002.
3. OOpa3zoBatenbHas Koyiekuus «Xumus. ba3oBwiit kypc, 8-9 kmace». Jlaboparopus cucrem
MynbpTuMenua Mapl' TV, 2003.
4. MynpruMeanitHoe yuebHoe uzganue. «Xumus. 9 kinace». OO0 «/poda», 2011.
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