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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aét TpeACTaBICHUE O IENsAX, OOIIeH CTpaTreruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTHs, OOYYAIOUIUXCSA CPEACTBAMH YYEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
pazienaM M TeMaM MPOTpaMMbl IO XUMHUH, OMNPEIETSeT KOJIUYECTBEHHBIC W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrud M 00 SBOJIIONMHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TriI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00y4arOIInXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  MeJarornuyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX ITOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MTOHATHI O XUMHYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. VM3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeamMeToB: «OKpYKamMUi MUp»,
«buonorus. 5-7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM I[IO3HAHMS TMpPU HW3YYEHUU BEUIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUJl Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yciIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYarOIUMUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH U OLECHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HUX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OO6mu1ee ynciIo YacoB, OTBEAEHHBIX TSl H3YUYCHHsI XUMUHU B § Kitacce — 84 gaca
(2,5 gaca B HeEIIO).



COIAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENIbHAsE aTOMHas —Macca.
OTHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moisb. MossipHas macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3loKeHHUE THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHCAHUE  pPe3yJbTAaTOB  IMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue kuciopoja B Mpuponae, (Ppu3nueckue M XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKON peakUuH, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qunueckue W XUMUYECKHUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BEIllECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOABl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DuU3NUeCKHE€ U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOpOJa, HaOI0IeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeircTBre Bomopoaa ¢ okcugoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcunga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEAKIU{ HEUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunognueckont cucrembl xumuueckux anemMeHToB [[. 1. Menneneea. [lepuoabt
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0ue€K aroMoB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U IEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PAacTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzanmsi MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B § Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BAHME KaK OOIIHWX eCTECTBEHHO--HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJISIONIUXCS CUCTEMHBIMH JUII OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KilacCU(UKaIMs, TMEePUOJUIHOCTh, HAOIIO/ICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, SICKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (PM3NYECKUE BEIUYHMHBI, CIUMHUIIBI
MU3MEPEeHHSI, KOCMOC, TIJIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
HOJIC3HBIC UCKOTIaeMbIE, TOTLINBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue OMbITa IeSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU HWH(MOpManueil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE H© IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JHO003HATENBHOCTh, T'OTOBHOCTH W
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TMOCICICTBUN W
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHMS, MTOHUMAaHHUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEeaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM MpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3TMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yuyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiaM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX W IHCbMEHHBIX TEKCTaxX; JeJlaTb MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELIEHUU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTENIBHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koniry oOydeHnust B 8 Kkiiacce npeIMEeTHbIE PE3yIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIPHAS KOBaJIGHTHAS CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHA XUMHUYECKOW CBsi3M (KOBajJeHTHasT W HMOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB ~ COXPAaHEHHMS MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3IEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIMi MBICIUTEILHON ACSTEIBHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHUE MPUYMHHO - CIIEICTBEHHBIX CBSI3€M — JJII U3yYEHHsI CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUS — HAONIOEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ IpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

1.I'abpuensan O. C. Xumusi. 8 knacc: yueOHHK 11 00111e00pa3oBaTeIbHBIX
opranuzanuii / O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenue, 2021

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJISA

1.TI'a6puensa O. C. Xumusi. 8 kinace: yueOHUK 7151 00111e00pa30BaTeIbHBIX
opranuzanuii / O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. — M.:
ITpocsemienue, 2021

2.I'abpuensu O. C. Xumusa. Meroauueckoe nocodue st 8 kiacca yuebHoe nocooue
u1s obmeoOpazoBarenbHbix opranuzaruii / O. C. N'abpuensH, U. B. Axcénosa, U. T'.
OctpoymoB. — M.: IIpocsemienue, 2019

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru TlpeacraBiensl pyOpHKH: COBETHI A0UTYPUEHTY, YUHUTEITIO
XAMUH, CIIPABOYHHK.

2. http://www.hij.ru XKypran «XuMus 1 5KH3Hb

3. http://chemistry-chemists.com/index.html DnexrponHsblit )kypHaa « XUMUKA U
XAMUS

4. http://c-books.narod.ru Bceo3moskHas tureparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ru M3BectHoe U31aTeIbCTBO yUCOHOM JINTEPATYPHI.
HoBuHKM HAyYHO-TIONMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XUMHH.

6. http://1september.ru XKypuan mjs yaureineii 1 He TOJIbKO. BoJbIIoe KOIH4ecTBO
paboT yYCHHKOB, B TOM YHCIIC U MCCIIEI0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii ITKOJIBHBIH TOPTa CO
CCBUIKaMHU Ha 00pa30BaTeIbHbIC CANUTHI 0 XUMHH.



MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«AHApeeBcKasi cpeiHss 001meo0pa3oBarebHas HIKOJIA
umenu I'epost Poccuiickoit @enepanuu Kypranosa Asekces Cepreesu4a»

COT'JTJACOBAHO VYTBEPXJIEHO
3am. nqupexropa no YBP Jupekrtop

Konskosa E.1. Bopounwnna JI.B.
[TpoToxos Ne9 ot «31» aBrycra2023 . [Tpuka3z Nel80 ot «31» aBrycta2023 r.

Pa6ouas mporpamma
Mo XUMHUH 1JI1 9 Ki1accoB

2023 — 2024 yuyeOHbIii roa

AHjpeeBo,2023



PabGouass mporpamma mo xumuu  Ha 2023/24 yueOHbIN roa paszpaboTaHa B
COOTBETCTBHH C TPEOOBAHUSIMMU:

@denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o0pa3zoBaHuU B
Poccuiickoit @enepannmn;

npukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrepxaenuu [opsnka
OpPraHM3allUd M  OCYULIECTBJIECHUS O00pa30BaTENbHOM  JEATEIBHOCTH IO

OCHOBHBIM  00III€00Opa30BaTENBHBIM ~ MpOrpaMMaM —  00pa30BaTEIbHBIM
porpaMmaM HauyajJbHOrO OOIIEro, OCHOBHOIO OOIIEr0 U CPEeIHEro OoOUIero
o0pa3oBaHUs;

npukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrtBepxaenun OI'OC
OCHOBHOT'O 00111eT0 00pa30BaHUs»;

CIT 2.43648-20 «CaHuUTapHO-3IUAEMHUOJIOTUYECKHE  TpeOOBaHUS K
OpraHu3alysM BOCIUTaHUSA U OOYyuY€HHUs, OTIbIXa M O3/I0pPOBJEHUS AeTel u
MOJIOICKHU», YTBEP>KICHHBIX MOCTAHOBJICHHEM TIJIABHOT'O TOCYAAPCTBEHHOIO
caguTapHoro Bpaua Poccun ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urueHuyeckre HOPMATUBBI W TpPEOOBaHHS K
oOecrieueHnIo0 6€30MacHOCTU U (MJIM) OE3BPEeTHOCTH ISl YesloBeka (PakTopoB
Cpelbl OOMTAaHMS», YTBEPKIACHHBIX MMOCTAHOBJICHHEM TIJIABHOT'O CAHUTAPHOTO
Bpada oT 28.01.2021 Ne 2;

KOHIENIUH MPEnoiaBaHusi y4eOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickon ®enepanuu, YTBEPKICHHOW PaCHOPSKEHUEM
ITpaButenbctBa oT 09.04.2016 Ne 637-p.

PabGoueit mporpammel BocmuTanus MBOY «Aunapeesckas COIIl umenwu
I'epost Poccuiickoit @enepanuu Kypranoa Anekcest CepreeBuuay;

VYue6noro miana MBOY «Anapeeckas COIIl umenu I'epost Poccuiickoii
®enepanuu Kypranosa Anekces CepreeBuda, yTBEpKIACHHOTO MPUKA30M TI0
mkoste ot 29.06.2023 Ne 140;

Pabouas mporpamma yuyeGHOTO Kypca 1Mo XUMHH I 9 Kiacca pazpaboTraHa Ha
ocHoBe aBTOpckoi mporpammbl  O.C INabpuensH. Xumuu 9 kiacc.

JlanHas pabouass mporpamma peanusyercs Ha ocHoBe YMK xumwus: 9 kiacc:
y4eOHUK I yJamuxcsi 00meoopazoBatenbubix yupexaenuit / O.C INabpuensn, N.I'.
Octpoymos, C.A. CnankoB — M.: IIpocsemenue 2022.

[Ipeamer «Xumusi» uzydaercs B 9 kiiacce 2 yaca B HeJiento, 68 4acoB B TOJI.
N3ydyeHne XxuMum Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs HAMPABICHO Ha
JTOCTHKEHHUE CIICAYIOMINX HeJIen:

OCBOCHHE 3HAHMM O XMMHUYECKOW COCTAaBISIOUIECH €CTECTBEHHO - HAYYHOU

KapTHHBI MHpPA, Ba)KHEUIIINX XUMUYCCKUX IMOHATHAX, 3dKOHAX U TCOPHAX;

OBJIaICHHEC YMCHUSMMU IIPHUMCHATH IIOJIYUCHHBIC 3HAHUA A OOBSICHCHUS

pa3H006p213HBIX XHUMHUYECKUX SIBJICHUM U CBOWCTB B€IICCTB, OLICHKKU POJHM XMMHHU B
Pa3sBUTHHU COBPEMCHHBIX TEXHOJIOTUHN 1 IMOJYUYCHHWH HOBBIX MAaTCPHUAJIOB,


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/902254916/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/486051/

pa3BUTHe NO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYalIbHBIX CIIOCOOHOCTEN B
MIPOLIECCE CAMOCTOSITEIbHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUI C UCIIOJIb30BAaHUEM
pa3IUYHBIX KICTOYHUKOB HH(OpPMALIMHU, B TOM YUCJIE KOMIBIOTEPHBIX;

BOCIIUTAaHUE YOEXKJACHHOCTH B MO3UTUBHOM POJIM XUMUU B KU3HHU COBPEMEHHOTO
o011ecTBa, He0OXO0IUMOCTH XUMHUYECKU I'PAaMOTHOTO OTHOLIEHUS! K CBOEMY 3/10POBBIO
U OKPY’KaroLIEH Cpee;

NpUMeHeHNe MOJYYeHHbIX 3HAHUI U YMeHUil 111 0€3011acHOI0 UCIIOIb30BaHUS
BEIIECTB U MAaTEPHUAJIOB B OBITY, CEIbCKOM XO35UCTBE U Ha MPOU3BOJACTBE, PELICHUS
MIPAKTUYECKUX 3a/1a4 B IIOBCEHEBHOM KU3HU, IPEAYIIPEKICHUS SIBICHUM,

HAaHOCAIINX BPCI 3A0POBbIO HCIIOBCKA U OKpY)KaIOHleﬁ cpeac.

IInanupyembie pe3yJbTaThl OCBOCHHSI Y4eOHOr0 MpeaMeTa.

JINYHOCTHBIMH pe3yabTaTaMM U3Y4YeHUs IpenMeTa « XuMus» B 9kiacce.

1. ero mo3HaBaemMoCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUW HAYKU;

2. TIOCTENEHHO BBICTPaNBaTh COOCTBEHHOE 1[ETIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCJIE U B PAMKAX CAMOCTOSITEIILHOM JIEATETbHOCTH
BHE IIKOJIBI;

3. OLIEHMBATD KU3HEHHBIE CUTYAIIMHU C TOYKHU 3peHUs 0€30MacHOro o0pasa Ku3HH
Y COXpPAHEHMUS 310POBBS;

4. oLleHUBATh 3KOJIOTUYECKHUI PUCK B3aUMOOTHOIIEHUH YEIOBEKA U MPUPOIBI.
dbopMUpOBaTh IKOJIOTMYECKOE MBIIICHHUE: YMEHUE OLICHUBATh CBOIO
NEeATENbHOCTD U MOCTYNKH APYTUX JIFOJIEH C TOUKH 3PEHUSI COXPAHEHUS
OKpYXaIoIlel Cpelibl - rapaHTa >KU3HU U OJIaronoyqus JIIoae Ha 3emMIe.

o

MeTanpeaMeTHbIMH Pe3yJbTaTAMU U3YUYEHUS Kypca « XUMHUS SBISCTCS
dbopMupoBaHuEe YHUBEPCABHBIX YUCOHBIX JCHCTBUM.
Pezynamuegnvie:
1. camocTosATenbHO 0OHAPYKUBATh U (DOPMYIIMPOBATH YUEOHYIO MPOOIEMY,
OTIPEJIENISTh 11eTTb YUeOHOM eI TeNbHOCTH;

2. BBIBUTATh BEPCHUH PEUICHUS MTPOOIEMBbI, OCO3HABATh KOHEYHBIN PE3YNbTAT,
BBIOWPATD W3 MPEIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEICTBA
TOCTHKEHUS LIEIIH;

COCTaBJIATh (MHAWBUAYAJIBHO UJIW B TPYIIIE) MUIAH PELICHUS TPOOJIEMBI;
4. pabotas o 1IaHy, CBEPSATh CBOM JCHCTBUS C IENBIO U, TPU HEOOXOAMMOCTH,
UCIIPABIIATH OIIUOKU CAMOCTOSITENBHO;
5. B AMAiore ¢ yYuTelIeM COBEPIICHCTBOBATH CAMOCTOSITEIbHO BhIPaOOTaHHbIE
KPUTEPHUHU OLICHKHU.
Ilo3nasamensnuie:
1. amanu3upoBaTh, CPABHUBATH, KIACCUPHUIIMPOBATH U 0000MATh (haKThl U
SIBJICHUS. BBISBISTH MPUYUHBI U CIEACTBUS MPOCTHIX SIBJICHHM.

w



2. OCYWIECTBISTh CPaBHEHUE, KJIACCU(UKAIMIO, CAMOCTOSTENLHO BbIOUpas

OCHOBAHUS U KPUTEPHUH JJIsI YKa3aHHBIX JJOTUUECKUX OTEePAIIHil;

3. CTPOUTH JIOTUYECKOE PACCYXACHHUE, BKIIOYAIOLIEE YCTAHOBIEHNE TPUYUHHO-

CJIIECTBEHHBIX CBS3€EH.

4. co3naBaTh CXEMAaTUYECKHE MOJIENH C BbIJIEJIEHUEM CYLIECTBEHHBIX

XapaKTepUCTUK O0BEKTA.

5. COCTaBJISITH TE€3UCHI, PA3JIMYHbIE BUJIBI TIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBATh UHPOPMAIUIO U3 OJHOTO BUJIAa B IPYroM (TaOIUILy B TEKCT
U 1p.).

/. yMeTb OIpeaesiTh BO3MOXHbIE ICTOUHUKH HEOOXOIUMBIX CBEJICHHU,
POU3BOUTH MOUCK MH(OPMALIUK, AHATU3UPOBATH U OIEHUBATH €€
JIOCTOBEPHOCTb.

Kommynukamuenuwie:
CaMOCTOSITeIbHO OpraHU30BbIBATh YUeOHOE B3aMMOJICHCTBUE B IpyIIe (ONpeaesTh
oO1ue 1enu, pacpenesnsiTh POy, 10roBapuBaThCs IPYT C APYrOM U T.1.).
IIpeaMeTHBIMHU Pe3yJbTATAMM SIBJISIFOTCS CJICIYIONINE YMCHHUS:
1. oco3HaHMe poJIM BEIIECTB:
- OTIPEICNIATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 0OBSICHATH POJIb BEIIECTB B X KPYTOBOPOTE.
2. pacCMOTpEHHE XUMHUYECKUX MPOIECCOB:
- IPUBOJIUTH MPUMEPHI XUMUYECKUX MIPOLIECCOB B MPUPO/IE;
- HaXOJIUTh YEePThI, CBUACTEILCTBYIOIINE 00 OOLIUX MPU3HAKAX XUMUYECKHUX
IPOIIECCOB U X Pa3TUUMSIX.
3. HCIONb30BAHNE XUMUYECKUX 3HAHUHN B OBITY:
— OOBSICHATH 3HAUYECHUE BEILIECTB B KU3HU M XO34MCTBE YEJIOBEKA.
4. OOBSCHATH MUP C TOUYKHU 3PEHUST XUMUU:
— TIEPEUYUCIATh OTIUYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;
— pa3nuyaTh OCHOBHBIE XUMHYECKUE TIPOIIECCHI;
- OIPEIETSATh OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX BEIIECTB;
- IOHUMATh CMBIC]I XUMHUYECKUX TEPMUHOB.

D. OBIIaJICHHE OCHOBAMHU METOAO0B MO3HAHUS, XapPAKTEPHBIX JJIsl €CTECTBEHHBIX
HayK:

- XapaKTepHU30BaTh METOJIbI XUMUUECKOW HayKH (HaOII0ACHIE, CPABHEHHE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B IO3ZHAHUU MIPUPOIBI;
- IPOBOJIUTH XUMUYECKHE OTBITHI 1 SKCIIEPUMEHTHI U OOBACHSITH UX PE3YJIBTATHI.

6. ymMeHHe OlICHHBATh TIOBEJICHHUE YEIOBEKA C TOUYKH 3PCHUSI XUMUUYECKON
0€30MacHOCTH MO OTHOIICHUIO K YEJIOBEKY U MPUPOJE:

- UCTIOJIb30BaTh 3HAHUS XUMHH MPU COOJIOICHUH IPABUI UCIIOJIB30BAHUS OBITOBBIX
XUMUYECKUX MPENapaToB;
— pa3nuyaTh OnacHbIe U O€30IMacHbIC BEIIECTRA.

o

Conep:kanue nporpamMmbi.



BemecTBo 1 XUMHYeCKas peaKkuus

[Tepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBLIX TPEX NEPUOIOB, KaJUsl, KAJIbLUA U UX COCIUHECHUN B
COOTBETCTBUM C ITOJIOKEHUEM DJIEMEHTOB B Ileproanueckon cucreMe U CTPOCHHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XHMHYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCA K pPa3IM4HBIM KjJaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMuYecKuX peakiuil Mo pa3audyHbIM NpU3HaKaM (1Mo Yuciay U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHIO
CTeTNIeHEHl OKHUCICHHUS XHUMHYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajan3aropa). DK30- U SHIOTEPMHUUECKHUE PEAKIIMN, TEPMOXUMHYECKUE YPABHEHHS.

[lonsitTue o ckopoctn XuMuuyeckod peakiuu. llonste 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHsATHEe O TOMOTreHHBIX U TeTePOTreHHBIX
peakiuax. Ilonatne o xaramuse. [loHATHE O XMMUYECKOM paBHOBecHHU. DaKTOpHI,
BIUAIOIIME HA CKOPOCTb XWMHMYECKOM pPEaKUMM U IOJ0KEHUE XUMHUYECKOIO

PaBHOBCCH:I.
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC PCaKInu, E)JIGKTpOHHHﬁ OajaHC
OKHCJINUTEJIbHO-BOCCTAaHOBUTEIILHOM PCaKuum. CocraBieHue ypaBHGHI/Iﬁ

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HCIOJIb30BAHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMALUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHM3M JUCCOLMALMM BEMIECTB C PA3IUYHBIMU BUIAAMHU
xuMHu4eckon cBs3u. CteneHs aucconuanuu. CUIbHbBIE U CIa0bIe JIEKTPOIUTHI.

Peakiiun monHOro oOMeHa. YCIOBHS MPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHUW W COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUYECKOU THUCCOIUAIUY.
KauecTBenHble peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJECISAMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETAUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xmopua HaTpHsl), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKUIUU OT
BO3JICHCTBHSI PA3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE DIICKTPOIPOBOIHOCTH PACTBOPOB
BEILIECTB, IpOIlecCa JHUCCOLMAIIMU KHUCIOT, IIeiaoued u coiedl  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEO MaTepHAIOB), MPOBEACHUE OIbBITOB, WLIIOCTPUPYIOMINX



MPU3HAKK MIPOTEKAHUs PeakUuii HOHHOro oOMeHa (00pa3oBaHUE OCaKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX peakUui (TOpeHHe, peaKlUuu pas3lnoKEHUs, COECAUHECHHUS),
pacno3HaBaHWE HEOPTaHWYECKUX BEIIECTB C MOMOUIBI0 KAUYECTBEHHBIX pPEaKLHMi Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertannbl U MX coelMHeHUA

O6miast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue M (u3nyeckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XUMHYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICUCTBUE C
MeTalJlaM{, HEMeTaJulaMH, IiejoyaMu). XjopoBojaopod. ConsiHas KHCIOTAa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHEe, MpUMeHeHue. JlelicTBre Xjiopa u XJI0poBOAOpOIa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B PUPOJIE.

O6mas xapaxrtepuctuka 31eMeHTOB VIA-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKHE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XuUMHUYecKkue cBoiicTBa cepbl. CepoBOAOPON, CTpOoeHUe, (PU3NYECKHE U
XUMHYECKue cBoWcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciota, GpU3M4eCcKUe U XUMHUYECKHE CBOMCTBa (0OOIIME KaK Mpe/ICTaBUTENS
KJacca KHUCIOT M crenuduueckue). XUMUYECKHe peaklud, JeXKallue B OCHOBE
IPOMBIIJIEHHOTO CMoco0a TMOJIy4eHHs] CEepHOM KHUCIOThl. [lpuMeHeHune cepHo
kucnotbl. CollM CepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl W €€ COeAMHEHHH B TpHpPOAE. XHUMUYECKOE 3arps3HEHUE
OKpYXaloIlel cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IH, 3arps3HeHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHUSI.

OO6mass xapakTepucTHka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBbIE CTENEHU OKHCICHUS. A30T, PacHpOCTpaHEHHE B MPUPOJE,
dusznueckre U XUMUUeckue cBorictBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MOJIydeHUE W mpumeHeHue. Coaum aMMOHMS,
X (pU3MYecKne U XUMUYECKHUE CBOMCTBA, mMpuMeHeHne. KadecTBeHHast peakius Ha
MOHBI aMMOHHUS. A30THasg KHCIOTa, €€ MojdydeHue, (PU3MUECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME Kak MpeICTaBUTENs Kjacca KHUCIOT U CHelu(HUUecKue).
Hcrnonp30BaHne HUTPATOB U COJICH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YI0OpEHHUIA.
XVWMHYECKOE 3arpsi3HEHHE OKPYXKAIoLIEH Cpelbl COCIUHEHUSIMU a30Ta (KHCIOTHBIE
JOXAHW, 3arpsA3HEHUE BO3[yXa, MOYBBI M BoJM0EMOB). Dochop, amioTpomHbIe
monudukamuu Gocdopa, usndeckre u xumudeckue cBorictBa. Oxcua dpochopa (V)
u ¢dochopHas Kuciaora, (UINYECKUE U XUMHUYECKHME CBOMCTBA, IOJyYEHHUE.
Hcnonw3oBanue pocdaToB B KaueCcTBE MUHEPAIbHBIX YA0OPEHUH.

O6mas xapaktepuctuka si1eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIEHU OKUCICHHUS. YTJIEpOJ, auIOTPONHbIe MOAU(DUKALINH,



pacupocTpaHeHHe B MPHUPOJE, (PU3NYECKHEe U XMMUYECKHE CBOICTBa. AacopOius.
Kpyrosopot yriepoaa B npupoje. OKcusl yrieposaa, ux GU3n4ecknue 1 XUMUYECKHe
CBOMCTBa, JEHCTBHE Ha JKUBBIE OpPraHU3Mbl, I[OJYyYEHHE W MPUMEHEHUE.
DKoJIorM4eckue MpoOiaeMbl, CBA3aHHbIE ¢ okcuaoMm yriaepoga (lV), rumoresa
100aJbHOTO TOTEIUICHUSI KJIMMaTa, MapHUKOBBIN 3 dekT. YronapHas Kuciaora u eé
coiM, MX (U3MYECKUE M XUMUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBeHHas peakuus Ha KapOoHaT-uoHbl. Mcmonp3oBanue kapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIIIEHHOCTH U CETbCKOM XO35HUCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COETUHEHMSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, TIIUIEPUH, YKCYCHAas KUCIIOTA).
[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB (yTOib, MPUPOAHBIN ra3, HePTh), MPOTYKTHI
ux rnepepaboTku (O€H3MH), UX poJib B OBITY M NpoMblIUieHHOCTH. [loHaTHe o
OMOJIOTUYECKU Ba)KHBIX BEIIECTBAaX: KUpaX, OesKax, yriaeBoJax — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPIraHMYECKUX U HEOPTaHUYECKUX COECIMHEHUN.

Kpemuuii, ero Qusnueckue u XUMHUUYECKHE CBOWCTBA, TIOJyYCHUE U
npuMmeHenne. CoeHeHHs] KpeMHUs B npupojae. OOiiue npeacTaBieHuss 00 OKCHae
kpemuus (IV) u kpemuueBor kuciore. CUIUKATBl, UX HCIOIb30BaHUE B OBITY, B
NPOMBIIJIEHHOCTH. BakHelmire CcTpouTeNbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. [IpoOGrembl  OGe30macHOrO  KCMOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
IIPOBE/IEHNE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJI0/IEHNEe PU3HAKOB UX
NIPOTEKAHMsI, OMBITHI, OTPAKAIOIMNE (HU3NIECKUE U XUMUYECKUE CBOMCTBA rajJOreHOB
U UX COCIMHEHHM (BO3MOYXHO HMCIOJB30BAHUE BUICOMATEPUATIOB), O3HAKOMIICHUE C
oOpasniaMu XJIOpUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHWE C oOpaslaMu cepbl U e€
COCIMHEHUSAMH (BO3MOXXHO HCIIOIB30BAHME BHUIACOMATEpPUAITIOB), HAOIIOIEHNE
mnpoiecca OOyriuMBaHUsl caxapa NOJA JEHCTBHEM KOHUEHTPUPOBAHHOM CEpHOM
KHUCIIOTBI, W3Y4YCHHE XWMUYECKHX CBOWCTB pPa30aBICHHOW CEPHOW KHCIOTHI,
MPOBE/ICHUE KAUYeCTBEHHOW peaklMu Ha Cylb(aT-uOH U HAOJIIOJECHUE TpHU3HAKA e
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMHU a30Ta, (pochopa u wux
COE€IMHEHUI (BO3MOXHO HMCIOJB30BAHKUE BUIACOMATEPUATIOB), OOpa3liaMu a30THBIX U
dochopubix ymoOpeHuid, mHoIy4yeHHE, COOMpPAaHHE, PpACIO3HABAHHE U H3YUYCHHE
CBOICTB aMMHaKa, MPOBEJCHNE KAaYeCTBCHHBIX PeaKlii Ha MOH aMMOHUA U (ocdart-
HMOH U U3Yy4YE€HHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHUCIOTBI C MeIpl0 (BO3MOXKHO UCIIOJB30BAHUE BUIECOMATEPHAIIOB),
M3ydeHHE MOJele KpHUCTAJUIMUECKNX pemeEToK anmasa, rpadura, ¢yepena,
03HAKOMJICHHE C MPOILIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
VIJIEM M YCTPOWCTBOM IMPOTUBOrasa, MOJy4YeHUE, COOMpaHue, paclo3HaBaHUE U



W3y4YEHUE CBOMCTB YIJEKUCIOrO0 ras3a, IMPOBEJACHUE KAYECTBEHHBIX PEaKUHUl Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMe «BaxkHelme HeMEeTaIITbl U UX COCTUHEHHUS».

MeTta/uibl M UX COEMHEHUS

OO6m1ast XxapaKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkenus B [lepronnueckoit cucreme xuMuueckux aiueMeHToB [[. M. Menneneesa
u cTpoeHuss aTroMoB. CTpoeHue MeTamioB. MeTtalnueckas CBsi3b U METALIMYECKAS
KpUCTAJIMYECKAS PEIETKA. OJIEKTPOXUMUYECKUN PAJ  HANPSKEHUM METalJIOB.
dusnueckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOmue crnocoObl MOJYy4eHUS
metaioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT
koppo3uu. CrmiaBbl (CTaidb, YYT'yH, NIOPATIOMUHUNM, OpOH3a) U UX NPUMEHCHHUE B
OBITY U TIPOMBIIIJIEHHOCTH.

[Ilenounble MeTaibl: MoJiokeHue B Ilepronnyeckod CHCTEME XHMHUYECKUX
anementoB JI. WM. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaiausi). OKCHUIBI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1eI0YHbIX METAJIOB U UX COCMHEHUA.

[IlesiouHO3EMENIbHBIE ~ METAJIBI  MAarHuil W KaJblIMW: TMOJOXXEHHE B
[Tepunoguueckoit cucreme xumuueckux 3yeMeHToB . M. MenneneeBa, cTpoeHue Ux
aTOMOB, HaxoXJeHHUe B mpupoae. OPuU3NUecKue U XMMUYECKUE CBOMCTBA MAarHus U
Kanpius. BaxkHeiie coeMHeHUs Kanblus (OKCHUJ, TUAPOKCUI, coiin). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxxenue B llepuoanyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHE aToMa, HAXOXJICHUE B Ipupoje. Puszndeckue u
XUMHYECKUE CBOMCTBa aqtoMUHMS. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
ATFIOMHUHMUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMUIeCKUX 3iiemMeHToB /. M.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKA€HUE B Ipupoae. Ouzndeckrue 1 XUuMHYECKUE
cBoicTBa »xene3a. Okcuabl, rugpokcuansl u conu keneza (I1) m xeneza (lll), ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME ¢ oOpaslaMu METaUIOB U CIUIABOB, HMX (U3HUYECKHUMU
CBOMCTBaMU, U3yYEHUE PE3yJIbTATOB KOPPO3UU METAIIIOB (BOZMOKHO UCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOAECHCTBUSI OKCHJA KaJbLIUSI U HATpHUA C
BOJIOM (BO3MOYKHO HCMOJb30BAaHUE BHUIEOMATEpPUAJIOB), HCCIECIOBAHHE CBOWCTB
AKECTKOU BOJIbI, MpOILIeCcca TOPEHUS Kelle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHHE
BHUJIECOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUHd Ha HOHBI:
MarHus, Kajblus, aqroMuHus, IuHKa, keme3a (II) u xemesa (M), memm (1),
HaOJII0/ICHHE U ONKMCAHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPUS, KAJIUS



M KanblMs (BO3MOXHO  MCIOJB30BAHME BUJEOMATEPUATIOB), HCCIEIOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHUS M THAPOKCHIA LIMHKA, pPELICHUE
DKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakxHeWIIne MeTaJUIbl U UX COCIUHEHUS».

XuMHuA M OKpYKaoLas cpela

BemecrBa u Marepuanbl B IMOBCEIHEBHOM JKU3HU 4elloBeKa. besomacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKMX peakuuii B ObiTy. [lepBasg momomb npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYXaroleld cpeapl (MmpeAenbHas AOoMmycTUMas
KOHIIeHTpainus BemecTB, naiee — [IJIK). Ponb xumuu B pelieHHH 3KOJIOTHYECKUX
npoosieMm.

Xumuueckuit IKCcnepumenm:

U3ydYeHue oO0pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJIMMEpPHbIE
MaTepHaIbl).

TemaTtnueckoe ITaHUPOBAHHME IO XMMHMHU I 9 Kilacca COCTaBIEHO € Y4YETOM
«Paboyeil mporpaMMbl BOCIUTAHUS», OOECIEUUBAIOIICH peaTn3alUi0 CIEAYIOIMIHNX
IIEJIEBBIX MPUOPUTETOB BOCIIUTAHUS 00YUYaAIOIIUXCS OCHOBHOTO OOIIEro 00pa3oBaHus
4yepe3 U3yuYeHHE XUMUU:
- IPEACTABJICHUS O COLMAJIbHBIX HOPMax M MpaBUJIaX MEXKJINYHOCTHBIX OTHOIIECHUHN B
KOJUIEKTHBE, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHON JEATEIbHOCTH IpHU
BBIMIOJTHEHUN y4eOHBIX, TO3HABATEIBHBIX 3aJlay, CO3/JaHUM YYE€OHBIX MPOEKTOB,
CTpeMJICHUsT K B3aMMOIIOHMMAHUIO W B3aHUMOIIOMOINM B TIpOIECCe 3TOM Y4eOHOM
NEATEIbHOCTH;
- KOMMYHUKATHUBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO TMOJE3HOH, y4ueOHO-
UCCIIEI0BATEIBCKOM, TBOPUYECKON U IPYTUX BUAX AEATEIbHOCTH;
- [O3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJyYEHHE HOBBIX 3HAHUW IIO
IpEAMETY;
- TO3HaBaTeNbHOW ¥ MHGOPMAIMOHHOW KYIbTYpbl, B TOM YHCJIE€  HaBBIKOB
CaMOCTOSITEILHOH paboOThl ¢ yYeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;
- HHTEpeca K 0OYYEeHHIO M TIO3HAHUIO, JTF0003HATEIIbHOCTH.

TemaTuuyeckoe MJIAHUPOBAHME.

No Tema Kou1-Bo wacos
1 | IToBTOpenue Tem 3a Kypc 8 Kiacca. 11

( OBP, TON.)
2 | Benenue. O01mast XxapakTepUCTHKA XUMHUYECKUAX 11

3JIEMEHTOB U XMMHUYECKUX peakuui. [lepuoanueckuit
3aKOH U nepuoamndeckas cucrema J[.M.Menneneesa.

Mertasibl 13
4 | Hemeramsl. 19

w




5 | Xumuyeckuil IpakTUKyM 6

O0600u1eHNe 3HaHU IO XMMHUU 32 KypC OCHOBHOM
6 | wkomsl. [loAroToBKa K rocyJapcTBEHHOM UTOrOBOM 8
arrectanuu (I'A).

Bcero: 68

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1.T'abpuensu O. C. Xumus. 9 knacc: yaeOHHK 7151 00111€00pa30BaTeIbHBIX
opranuzaiuii / O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. — M.:
ITpoceenienue, 2021

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1.TI'a6puensa O. C. Xumus. 9 knace: yaeOHUK J71s1 00111e00pa3oBaTeIbHBIX
opranmzaruii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
ITpoceemienue, 2021

2.I'abpuensn O. C. Xumusa. Metoauueckoe mocodue it 9 kinacca yaebHoe mocooue
1s obmmeoOpazoBarenbHbIx opranuzaruii / O. C. IN'abpuensn, U. B. Akcénosa, 1. I'.
OctpoymoB. — M.: IIpocsemienue, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru TlpeacraBiiensl pyOpHKH: COBETHI a0UTYPUEHTY, YUUTEIIO
XHMHWH, CIIPABOYHHUK.

2. http://www.hij.ru XXypran «XuMus 1 KU3HBY

3. http://chemistry-chemists.com/index.html DnexkrponHEbIit )KypHaT « XUMUKA U
XAMUS

4. http://c-books.narod.ru BceBo3morkHas turepaTypa 1mo XuMHuHu.

5. http://www.drofa-ventana.ru M3BectHoe H31aTebCTBO yUSOHOH JINTEPATYPHI.
HoBHHKYN HAYYHO-TIOMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XUMUHU.



6. http://1september.ru XKypHuan s yautesnei 1 He TOJbKO. bosbIiioe KoIn4ecTBO
paboT yYCHUKOB, B TOM YHCIIEC U MCCIIEI0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOJIBHBIN TOPTAI CO
CCBUIKAMH Ha 00pa30BaTeNIbHbIEC CANUTHI 10 XUMHH.
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