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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pasoBarteNbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma 1o Xumuu JIa€T TPEACTaBICHHE O MENAX, OOUeld CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpEeaeNseT BO3MOXKHOCTH TIpeaMera s
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BHUJIOB Y4eOHO-IIO3HABATEIILHOM JEATEIIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIYKUT OCHOBOM i (DOPMUPOBAHMS MUPOBO33PEHUS
00ydJaroIerocs, ero MpeACTaBICHUA O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPYECKHX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4EOHOW  JIESITeNIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATENbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIs,1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOIINXCS;

CIIOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeIU(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHSATHUNA XUMHUH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUH O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakuuu. OO0e 5THU CHUCTEMBbl CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HMS KaK OCHOBBI BCETO €CTECTBO3HAHU,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IMPAKTUYECKOIO MNPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YeOHBIX mnpeaMeToB: «OKpyKalomuidi MUpm»,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESATENPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, sA3blKa HAYKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHHWS TP H3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LU, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHNUIO 00YyYaIOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBACHITH M OIICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, WCHOJIb3ysl 3HAHUS U OIbIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH 3KOJIOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kjacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmver xumuu. Ponbs XuMuu B KU3HU YeIOBEKA. XUMHUS B CHCTEME HayK. Tena u BemecTBa. Pu3snyeckue CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [loHsTHE 0 MeTOAaX MO3HAHMS B XUMHH. UHCThIE BemecTBa U cMecH. CiocoObl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IeMEHTBI. CHMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJsipHass Macca. MaccoBasi J10JIsI XMMHUYECKOTO JJIEMEHTa B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MAaCChl M YKCJIA CTPYKTYPHBIX €IMHULL
BellecTBa. Pacuétel mo ¢popmysiaMm XUMUYECKUX COCTUHEHUM.

duznyeckre U XUMHUYECKHUE SIBICHHUS. XUMHUUYECKas peakuusi M €€ MpU3HaKU. 3aKOH COXPaHEHHUs MacChl BEILECTB.
Xumnueckue ypaBHeHus. Kiiaccudukanys XuMUYeCcKUX peakuuid (COeIMHEeHUs, pa3IoKEeHMs, 3aMEeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00opaToOpuu U mpruéMamu 00palieHus ¢ J1abopaTopHbIM
o0opy/ioBaHMEM, H3YY€HHE M OMNHcaHue (QU3NUYECKUX CBONUCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBIIEHUE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYyNKE, KUIEHUWE W KOHJEHCALHs BOJAbI) U
XUMHUYECKUX (TOpEHHUE CBEYH, MPOKAJTUBAHUE METHOW MPOBOJIOKHU, B3aMMOJICUCTBHE MeJla C KHCJIOTOH) SIBICHH,
HaOJII0/IEHUE U OMHCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuid (pas3iokeHHe caxapa, B3auMOJCHCTBHE CEpHOM
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu memau (), m3yuenume cnocoOOB pa3jesieHus CMecel: ¢ TMOMOIIbI0 MarHurta, (UIBTPOBaHUE, BbINApUBAHUE,
JUCTUIIIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH IOBAapeHHOW COJM, HAOJIOJEHHE M OMNHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHUSI MACChI, CO3/IaHUE MOJEINIEH MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BaxHellline npeacTraBuTe M HEOPraHUYECKHUX BelIeCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemiecTBo. HaxoxaeHue kuciaoponaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenme kucnopoaa. CrocoOsl
MOJIYYEHHs] KMCIOpOoJa B JabopaTopuu U NpoMbIIUIeHHOCTH. KpyroBopot kucimopona B npupojae. O30H — auioTpornHast
MOAU(UKALINS KUCIOPOIA.

TernoBolt 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yroiab u MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHNE TApHUKOBOTO 3 deKTa, pa3pynieHue 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenne Boopoaa B npupoje, pusndeckre 1 XUMUIECKHe CBONCTBA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Bojma kak pactBopurens. PacTtBopsl. HachllieHHbIE M HEHACBILIEHHBIE PaCTBOPBHIL.
PacTBopumMoOcCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHus. Ponb
pacTBOPOB B MPUPOJIE U B JKU3HU 4YelioBeKa. KpyroBopoT Bojabl B mpupoje. 3arpsi3HeHHe NpupoaHbiXx BoA. OxpaHa u
OUYMCTKA PUPOJIHBIX BOX.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHBIE,
KHCIIOTHBIE, aM@oTepHble) U HecosieoOpasyromue. HoMmeHnknarypa okcuaoB. Pu3znyeckue M XHUMHYECKHUE CBOMCTBA
okcu1oB. [lomydeHune okcuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUMN: IMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucioT. ®u3ndeckue M XUMUYECKHUE CBOMCTBAa KHUCJOT. Psin
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMA4deckue cBorcTna coneil. [lomyduenue coneil.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNICHUE COJepKaHusl KUCIOPO/a B BO3AyXe, MMOJIy4eHHe, COOMpaHue, paclio3HaBaHue U U3yUeHUEe
CBOMCTB KHCIJIOpOJa, HaOJI0IeHHE B3aMMOJACIHCTBHUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C O0Opa3laMd OKCHUJIOB M OIHMCAHME UX CBOMCTB, IOJy4€HHE, COOMpaHHE,
pacrio3HaBaHHME U HM3Yy4Y€HHE CBOWCTB BOJOpOJa (ropeHue), B3auMozeicTere Bogopoaa ¢ okcuaom menu (Il) (Bo3moxkHo



UCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOMI0JeHEe 00pa3I0B BEUIECTB KOJIMUYECTBOM | MOJIb, HCCIEIOBAaHNE OCOOCHHOCTEH
pPacTBOPEHHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAUIAMHU (HATpUEM M KaiablueM) (BO3MOXHO HMCHOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIEIOBAHUE OOPA3I[0OB HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAONIOJEHHE N3MEHEHUS
OKpPAaCK{ MHIMKATOPOB B pacTBOpaxX KUCIOT U IIeJI0UeH, n3yueHue B3aumoiericteus okcuaa meau (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJUIAMH, PEAKINN HEUTPAIU3ALMNH, ITOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO
MeTaJljIa JPYTUM U3 PaCTBOpa COJIM, PEIICHHUE IKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BaxkHenmme Kiracchl HEOPraHMYeCKUX
COCAMHECHUI.

Iepunonnyecknii 3axkoH u Ilepuognueckas cucrema xummuuyeckux jemeHToB JI. . MenaeneeBa. CtpoeHue
aToMoOB. XUMHYECKas CBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOHBIX JIEMEHTOB (ILIETOYHBIC U
IIEJI0YHO3EMENBHBIE METAJLIbI, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCHUIBI U
TUAPOKCHUIBI.

[Tepnognuecknii 3axoH. Ilepuoanueckas cucrema xumudeckux 3neMeHToB . 1. Menneneera. Koporkonepuoanas u
nuHHoTniepuoaHas Gopmel [lepuoanueckoit cucteMbl xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonabl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aTtomoB. CoctaB atoMHbIX sifep. M3oTtombl. DneKkTpoHbl. CTpoe€HHE 3IIEKTPOHHBIX O0O0JIOYEK ATOMOB
nepBbix 20 xumuyeckux saeMeHToB llepuonnueckoit cuctembl Jl. M. Menneneea. XapakTepucTUKa XHUMHYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHSI pauyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB, METAUIMYECKUX W HEMETAIMYECKUX
CBOMCTB MO TpyMnaM 1 Mepruoam.

3nauenue Ileproanueckoro 3akoHa u llepronnueckoil cUCTEMbl XMMHYECKUX BJIEMEHTOB /IS PAa3BUTHUS HAyKH U
npaktuku. J{. 1. MenaeneeB — yuy€Hbli U TpakIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. IoHHas CBs3b.

Crenenp okucneHus. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl OKUCIEHUS W BOCCTAHOBIJICHMS.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumeHm:

U3y4eHHe 00pa3lioB BEIECTB METAUIOB M HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH 1A IMHKA C PACTBOPAMHU KHUCIIOT U
HIeJIouei, MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX peakluil (TopeHue,
peaKIMK Pas3IoKeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peannsanuys MeXIpeIMETHBIX CBS3€U MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYLIECTBIIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOITMX ©CTeCTBEHHO-HAYYHBIX IOHATUN, TaK W TOHATHHA, SIBISIONMIMXCS CHUCTEMHBIMH IS OTHACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC TIOHATHSI: HAY4YHbIN (PaKT, rTUNoTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KilaccuduKaIus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duszuka: MaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWI, WU30TOIMbI, PaTUOAKTHBHOCTH, MOJIEKYIIa,
AIIEKTPUYECKHUI 3apsl, BEIIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (PM3MUECKUE BEIHMUMHBI, €MHULIBI
U3MEpEHMs], KOCMOC, IIJIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAbl, TOPHBIC TMOPOJIbI, MOJE3HBIE HCKOMAEMble, TOIUIUBO, BOJHBIC

pecypchl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHMS TOCTUTAIOTCS B XOJ€ OOy4eHUs
XMMHU B CIWHCTBE y4eOHON M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMUA POCCHUCKHMU
COIIMOKYJIbTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, NPUHATBIMA B OOINECTBE NpaBWIAMH W HOPMaMH
MOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALNN O0YYarOIIUXCA.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMON MO3HTHUBHBIX
IICHHOCTHBIX OPUCHTAINI U PACHIMPSHHE OIIBITA JICITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEIHIO, TOHUMaHHS
3HAYCHUSI XMMHUYECKOW HAayKH B KH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MHGpoOpManuen o
NePEOBIX JOCTHKEHUSX M OTKPBITHSIX MUPOBON M OTEUECTBEHHOW XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPECTABICHHUS O COLMAIBHBIX HOPMaX M MpaBUIaX MEKIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHOMCCIENOBATEIhCKOW, TBOPUECKON M APYIHX BHUIAX ACSITEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOW JESATEILHOCTH IIPH BBHIMOJHEHUM Y4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIIOJIHCHUM XWMHUYECKUX OJKCIICPUMEHTOB, CO3JaHHUA YYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO H
B3aMMOIIOMOIIH B TPOLIECCE ITON y4eOHOH NesTETbHOCTH, TOTOBHOCTH OIICHWBATH CBOE IMOBENEHHE M MOCTYIKH CBOHMX
TOBAPUILEH C MO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBUI IMTOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PCHUYCCKHE MPEICTABICHUSI O BCIISCTBE M XWMHUYECKOM pEaKIMh, COOTBETCTBYIOIIHNEC COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINE OCHOBY JUIS TOHUMAHUsI CYyITHOCTH HAYYHOW KaPTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOJIBI, B3AUMOCBS3SIX YEJOBEKAa C MPUPOJHON CpPeloi, O POJIM XHUMHU B
NIO3HAHWU 3TUX 3aKOHOMEPHOCTEI;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJi1 OOBSICHEHHS
HAOJII0JJaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOW, MH()POPMAIIMOHHOW M YHTATEIBCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOH, JOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMU MHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATEIBbHOCTh, I'OTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa3oBaHMUIO,
IIPOEKTHOM M MCCIIEOBATENBCKOM NIEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOy4Y€HHs B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCJEACTBUI M HENPUATHUE BPEAHBIX NMPUBBIUEK (YHOTPEOJEHHs aJKOrojisi, HAPKOTUKOB, KypEeHHs),
HEO0OXOMMOCTH COOJIIOICHHS MPAaBUJI 0€30MaCHOCTH NPHU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K NPAaKTUUECKOMY H3YYEHMIO Mpodeccuil U TpyAa pa3iMdyHOIO poja, YBaAXKEHUE K TPyAYy M pe3ylibTaTaM
TPYJIOBOM JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
WHIUBUIYAIbHOM TPAEKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MPOPECCHOHAIBHON NEATENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LIETECO00pa3HOEe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlleCTBOBAHMS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
$uznyecKOMy U TCHUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOJCHMS MpaBui O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAKXKe B CUTyalUsIX, yTPOKAIOUINX 3J0OPOBBIO U KU3HH JIFOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHUMHUH, A pPELIeHUs 3a]ad, CBA3aHHBIX C
OKpYXalollel MPUPOJHON Cpeloil, i MOBBIMICHUS YPOBHS SKOJOTMYECKOM KYJIbTYpbI, OCO3HAHMS TJ00aTBLHOTO
XapakTepa HKOJOTHYECKUX MPOoOJEM U MyTel MX PElIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTUYECKOTO MBILICHHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAJIBLHON MPAaKTHKE.



METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe meTanmpeaMeTHBIX pe3yJbTaTOB BRIICISIOT 3HAYUMEBIC 711 POPMUPOBAHUST MHUPOBO33PECHHS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPHIE UCITOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeAMEeTax M IO3BOJIIIOT HAa OCHOBE 3HAHWM W3 3TUX NPEAMETOB (OPMHUPOBATH
MPEJCTaBJICHUE O IICJIOCTHOW HaydyHOW KapTHHE MHpa, U YHHUBEpCaJdbHble y4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 0O0€CIeunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOM AESTEILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUW 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISITh, UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU TOHSITUSMH), UCIOIb30BaTh
MOHATUS JJIi OOBSCHEHUS! OTICIbHBIX (DAKTOB W SIBJICHUW, BBIOMpPATh OCHOBAHHUS M KPUTEPUM IS KilacCUDUKALUU
XUMHUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIUi, yCTaHaBJIMBATh IPUUYMHHO-CICJICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
W3Y4YeHHs, CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, NEIYKTUBHBIC, II0 aHAJOTHUM), JeJIaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XMMHUM MOJICIbHbIE MPEACTABICHUS —
XUMHUYECKUW 3HAaK (CMMBOJI DJIEMEHTA), XMMHUYECKas (GopMmysia M ypaBHEHHE XUMHYECKONW peaKIud — MPH PEIICHUU
y4eOHO-IT03HABATEIIBHBIX 33/1a4, ¢ YIETOM ITUX MOJICIBHBIX MPEJCTABICHUHN BBISBIISTh U XapaKTEPHU30BaTh CYIIICCTBCHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEAaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMbBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA NTO3HAHUS, 4 TAKKE B KAUECTBE OCHOBBI JJIS1
dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHMU3allMM U TMPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 X0JIOM IMPOIECCa, CAMOCTOSTEIIBHO MPOTHO3UPOBATH €T0 PE3YIbTaT, HOPMYIUPOBATH 000OIIEHUS U BHIBOIBI
Mo pe3yJbTaTaM IMPOBEIEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABISATH OTUET O MPOJICIaHHON padoTe.



Pabora ¢ nundopmanmeii:

yYMEHHE BBIOMpATh, AHATTU3UPOBATh U MHTEPIIPETUPOBATh MH(OOPMALIMIO PA3TUYHBIX BUJOB U (POPM IpEICTaBICHUSA,
NOJIy4a€MYI0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJSIpHAs JHUTEpATypa XUMHUYECKOTO COAEpPKaHUSA, CIPABOYHBIC
noco6ust, pecypcsl IHTEpHETa), KpUTUUECKH OLIEHUBATh POTUBOPEUNBYIO U HEJTOCTOBEPHYIO MH(POPMALIHIO;

YMEHHME MPUMEHATh PA3IMYHbIE METOAbl M 3alpoChl MPU IMOUCKE M OTOOpe MHPOpPMAIMM U COOTBETCTBYIOIIHUX
JAHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHUSI YUEOHBIX M TO3HABATEIBHBIX 337a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE ONbITA
B 00JIaCTH UCIOJB30BaHUSI HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KYyJIbTypOll aKTUBHOTO
UCIIOJIb30BAaHUSl PA3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY IpencTaBICHUS
uH(GOpMallMU U WUTIOCTPUPOBATH PEIIaeMble 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce YUeOHOM U UCCIEA0BATENbCKON AEATENbHOCTH HH(OPMALUIO O
BJIMSIHUU ITPOMBILIUIEHHOCTH, CEILCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOAHOU CPEbI.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 3a7aBaTh BOIIPOCHI (B X0/€ Auanora u (Win) JUCKYCCHUU) MO CYIIECTBY 00CYX1aeMOi TeMbl, pOpMYIUPOBAThH
CBOM MPEJJIOKEHNS OTHOCUTENILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHUS PEACTABIIATH MOJTYYEHHBIE PE3YJIbTaThl TO3HABATENBHOMN IEATEILHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX;
JenaTh MPE3CHTALMI0 PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOIO SKCIepUMEHTa (J1abopaToOpHOro OMbITA, JabOpaTOpPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
NEATEeIbHOCTH TIPU PEIICHUH BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE yd€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS TMO3UIIUI
(oOcyxeHns, 0OMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX JIEHCTBUM, OMpENEICHUE KPUTEPUEB
10 OIICHKE Ka4eCTBA BHIIIOJHEHHON padOTHI U IpyTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHHUE CaMOCTOSITEJIBHO ONPENEISATh LEIU AEATEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpaTh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI pellIeHUs YUYEeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CAMOCTOSATEIbHO COCTABISATh WM KOPPEKTHPOBATH MPEIJIOKEHHBIM alrOpUTM JEHCTBUN TIPH
BBITMIOJTHEHUH 3a/1aHUM ¢ YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUH 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLUsAX, OLIEHUBATh



COOTBCTCTBHUC IIOJIYUYCHHOI'O pPC3YyJibTaTa 3asiBJICHHOM ncim, yMCHHC HMCIIOJIb30BAaThb MW aAHAJIUM3UPOBATH KOHTCKCTHI,

npejiaraeMble B yCJIOBHU 33aHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
denepanpHON paboYei MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAYYHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEHCTBUH, crienudraeckre I MPEeIMETHOW 001acTH « XUMHUS», BHJIBI ACSITSIBHOCTH TI0 ITOJTYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIPETALNN, TIPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koHIly 00y4ueHHs B 8 Kjacce MpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh c(HOPMHUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BEILIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBas JI0JS XMMHUYECKOTO JJIEMEHTA B
COCIMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCJICHUSI, XMMHMYECKas peakuus, KiIacCU(pUKalus peakuui: peakuud COECIUHEHMs, PEaKLUU pa3IoKeHUs,
peaklMy 3aMelleHMs], peakuuu oOMEHa, 3K30- M SHIAOTEPMUYECKUE PEAKIUH, TEIUIOBOM 3(PPeKT peakuuu, s1po
aToMa, PJIEKTPOHHBIN CIOW aTromMa, aTOMHAas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOIEHTHAas
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCITIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBICHUs (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUi;
OTpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS SJEMEHTOB B
OMHApHBIX COCAMHEHMSIX, TPUHAJUICKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COSAMHEHUU MO (GopMmyiiaM, BUA
XUMHUYECKOH CBSI3M (KOBAJIEHTHASI U HOHHASI) B HEOPTaHUYECKHUX COCIMHEHHUSIX;

packpbiBathk cMbIci Ilepuoanueckoro 3akona 1. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE IIEPUOIUIECKON
3aBUCHMOCTH CBOMCTB XMMHYECKMX 3JJIEMEHTOB OT HX I0JO0KEHUs B Ilepmoamdeckord cucCTEME, 3aKOHOB
COXpaHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;



OIKCHIBATh U XapaKTepu30oBaTh Tabauunyto popmy lleproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
MOHSTUA «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynma (b-rpymnma)», Massie 1 OOJbIINE TEPHOIH,
COOTHOCUTH 0003HAUEHUs, KOTOpbIe uMeroTcs B Tabmuie «lleproanueckas cucrema xumMmudeckux sinemenToB /1. U.
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o011Iee YUCIIO JIEKTPOHOB U PACpeIeNIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKHE peakuuu (M0 YUCIy U
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P hEKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBAa BEIIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEpXKIas
ONMMCaHUE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTAaBAa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XUMUYECKOIO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN pEeaKIIny;

INPUMEHSATH OCHOBHBIE OIEpPAlMU MBICIUTEIBLHON JEATEIbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMaTHU3AlIMIO, KiIacCU(UKAIMIO, BBISIBIEHWE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IJIs U3Y4YEHHUS CBOMCTB
BEILIECTB U XUMHUYECKUX PEAKUUH, ECTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOJIJIeHUEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CJIEIOBATh MpaBUjIaM MOJb30BAHMS XUMUUYECKON TTOCYJI0N U JaOOpaTOPHBIM O0OPYJOBAaHUEM, a TAKXKE MpaBUIIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENCIEHHON MAaCCOBOM JOJIEM pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKHE
DKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIbK) HMHJIWKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHXK U IPyTHeE).



TemaTuyeckoe nnaHUpoBaHUue

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB 1 JuiekTpoHHbIE (LU POBbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BertecTBa 1 XUMHU4eCKHe 15 1 bu6nmorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o kucnorax bu6muoreka [JOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI b K
24 11 1 1 noaroreka 11O

HCOPTaHUYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pa3znean 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[lepuonuueckuii 3aK0H U
31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMmnyeckas CBA3b. BuGmiorexa LIOK
3.2 OxueurebHo- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
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ITOYPOYHOE IIVTAHUPOBAHUE

KosnuecTBo 4acos JJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

1 [Ipeamer xumun. Pois Xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOpariieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/10BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha npumepe 1 bubmmorexa [JOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN )»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOXKHBIE BEIIECTBA bubmmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmorexa LIOK
YHAPHOE ¥4 https://m.eds00.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTB bubmmorexa LIOK
pMya. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTHocuTENBHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XHUMHUUECKas peaKkus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4ecTBa, Macchl
17 BEIIECTBA 110 YPAaBHEHUSAM XUMUYECKUX bubmmorexa [OK
H N yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmsi XuMrUuecKux peakiiuii
18 (coenMHEHHUSI, PA3IOKCHHS bubmorexa [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 M. B. JIoMOHOCOB — y4U&HBIN- bubmmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIUKIoneauct. O0o0IEeHue 1
CHCTEMATHU3ALINAS 3HAHUI

https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

bu6mmoreka [IOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctas
21 Bo3ayxa. Kuciaopoa — smeMeHT u bubmorexa [JOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl MostydeHus: KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILICHHOCTH bubmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroib U METaH).
25 3ar HSHGI—EHqu)}OS . a, CIToCOOBI iro bubmorexa [JOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lonydeHnne u coOMpaHKe KUCIOpOaa bubmmorexa [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTaX U COMAX bu6mmoreka [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

CriocoObl ToTy4eHHs1 BOAOPO/Ia B

bubmuorexa [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOpOIa bubmorexa LOK
i oHP poAd, https://m.eds00.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 10 €ro N3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncinenus 00EM0B ra3os I10
34 aBHEHMIO PEAKIIMN Ha OCHOBE 3aKOHA bubmorexa [TOK
P . Peattt N https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeins. HacwlleHHBIE
37 u HIG[:HaCLI peHHLIE aCTBOPBI MH;CCOBaSI bubmiorexa LOK
B p ppl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
IIpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmmorexa LOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnnoreka [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o0meHre M cucTeMaTH3aIs 3HaHUH
B t https://m.edso0.ru/00ad9ch2
KonTponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
51 [lepBbie NOMBITKY KJIaCCUPUKALTUN bub6nuorexa [IOK

XHMHYECKHX 3JIeMeHTOB. [loHsITHE O

https://m.edso0.ru/00ad9ffa
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rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U

52 Ileproaudeckas cucreMa XUMHYECKHX bubmorexa LOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
53 Ilepronanl, TPYNIIBI, HOATPYIIIEI bubmnorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 271eMeHTOB [leproanueckoit bubnmorexa [IOK
pHoA https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IENArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuotexa [JOK
58
XHMHUYECKHUX DII€MEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 51
OHHAA XHMIHCCKAT CBAH https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adae28

63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076

bubmmorexa [IOK
64 OxucanTenu 1 BOCCTAaHOBUTEIU 1 https://m.e dSOCL)Fru 100adb076

65 KonrtponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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MBOY «KyHKypckana cpeaHas obuieobpasoBaTenbHas WKoia um Mypbyesa ALL»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Pyx IIMO 3am gupekropa YBP JrpexTop MIKOJIbI
banbimrnmacsa (1 Awmarananona /] [loitnokoBa Kb
Nel ot 30 aBrycra 2023r

Nel ot 30 aBrycra 2023r Nel27 ot 01.09.2023r

H LGpoBO!

Moanuca
LWoitnokor B.
~ DN: CN=l joKoBa
Llon [OK gt
", OU="", E=kunkur(
RU
O«
oBa X.b.;
. » Pa
Aa
Fo»

i noAMCBI0:
X6, 0="

Myp6yesa AL},
@list.ru, C=
ch aBTOpO!

opom

19 12:27:33+09'00'
der Bepcus: 12.0.1

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. 9 kiacc.ba3zoBblii ypoBeHb»

1u1st oOyvaromuxcst 9 kiacca

¢ Kynkyp 2023



MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XUMUM Ha YPOBHE OCHOBHOTO o0O0IIEero oOpa3oBaHMs COCTAaBJIIEHA Ha OCHOBE TpeOOBaHUH K
pe3ysibTaTaM OCBOEHHMSI OCHOBHOW 0Opa30BaTEbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUsl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe Ha ocHOBE (emepanpbHO pabodeil mporpaMMbl BOCIUTAHUS B C YIETOM KOHIIEIITUHN MPEITOaBaHuUs
y4eOHOro nmpeaMera « XuMush» B 00pa3oBaresibHbIX opranuzanusax Poccuiickoit denepanun.

[TporpaMMa mo XuMMUHM [a€T MPEACTABICHUE O LEIAX, OOIIEeHd cTpaTernd OOy4yeHUs, BOCIIHUTAHUS WU PA3BUTHUS
oOyyarolmuxcs CpeICcTBaMu  y4eOHOTrO IMpeAMEeTa, YCTaHAaBIMBAET O0SA3aTEIbHOE TMPEIMETHOE  COAEpKaHHE,
IIPELYCMAaTPUBAET pacHpeesieHue ero no KjaccaM M CTPYKTYpPHPOBaHHE IO pasleiaM U TeMaM IPOrpamMMsbl MO XWMMH,
ONpEENsIeT KOJIMYECTBEHHbIE U KAYECTBEHHBIE XAPAKTEPUCTUKHU COJEPKAHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTD
U3YUYEHUS! XUMHUHU C YYETOM MEKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM y4€OHOTO IpoLEecca, BO3PACTHBIX
0COOCHHOCTEM O0OydaroluXcs, ONpeeNseT BO3MOKHOCTH NpeaMeTa JUisl pealn3allud TpeOOBaHMM K pe3yJbTaTam
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs, a Takke TPeOOBaHUHN K
pe3ynbrartaM OOy4YEeHHs] XMMHUU Ha YPOBHE II€JIe M3y4eHHs] NpPEeIMETa MU OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEJIbHON
JEeATEIbHOCTH 00YYaroIIEerocsi N0 OCBOCHUIO yUeOHOTO COIEpKAHUS.

3HaHWEe XHUMHH CIIY>)KUT OCHOBOM 11 (DOPMUPOBAHUS MHUPOBO33pPEHUS OOYHAIOUIErocs, €ro MpeACTABICHUN O
MaTepUaIbHOM E€IUHCTBE MUPA, BAKHYIO POJb UrparoT (GopMUpyeMble XUMHUEH MPEICTaBICHHS O B3aUMOIIPEBPAILICHUSIX
SHEPruM M 00 H3BOJIONUHU BEIIECTB B MPUPOAE, O MYTAX pELIEHUs TIN0oOaIbHBIX MNPOOJIEM YCTOMUMBOIO pPa3BUTHS
YEJI0BEUECTBA — ChIPhEBOM, JHEPreTUUECKOM, MUILIEBOM U IKOJIOTMYECKON 0€30M1acCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peau3alliid BO3MOXKHOCTEH IJisi caMOpa3BUTHs U (OPMUPOBAHUS KYJIbTYPhl JIUYHOCTH, €€ oOeill u
(GYHKIIMOHAJIBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OOy4aroluXxcs, HaBBIKOB HX
CaMOCTOATENbHON y4eOHOM NeATeNbHOCTH, PKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAILHOM JESITENbHOCTH;

3HaKOMUT CO crelr(UKON HAYYHOT'O MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3TJIsi[a HA €IUHCTBO MPHUPOIBI
U YEJIOBEKa, SIBJIAETCS OTBETCTBEHHBIM 3TAalloM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4aroIInuXCs;



CIIOCOOCTBYET (POPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YEIOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHUECKOE 00pa30BaHue 00ydarOmnuXCsl.

JlanHble HarpaBieHUS B OOYyYCHHHM XHMHH OOCCICUYHMBAIOTCA CHEIMU(UKON Comepk aHUs Y4eOHOro MpeaMmeTa,
KOTOPBIN SIBIISIETCS TMEJAroru4ecky ajanTUPOBAHHBIM OTPaKEHHWEM 0a30BOM HAyKHM XMMHHM HAa ONpPENeNEHHOM JTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO O0Opa30BaHHS OPHUEHTHPOBAH HA OCBOCHHE OOYUYAIOIIMMHKCS CHCTEMBI
MIEPBOHAYAJIBHBIX MOHSATHN XWMHWHW, OCHOB HEOPTAHWYECKOM XHMHUHA W HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX TOHSITUU
OPraHu4YeCKON XUMHUH.

CrpykTypa cojiepkaHusi MPOTpaMMbI 10 XUMHH cOpMUpOBaHa Ha OCHOBE CHCTEMHOIO MOJX0/a K €€ H3YyYEHHIO.
ConepkaHue CKIaAbIBACTCA M3 CHUCTEMBbl TOHSATUHA O XUMHYECKOM DBJIEMEHTE M BEIIECTBE UM CHCTEMBI MOHATHUN O
XUMHUYeCcKo# peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpPTaHU30BaHbBI MO MPUHIIUITY TOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— IPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKOM AUCCOLMALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMIOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCJIEIOBATEILHO OT OJIHOTO YPOBHSI K JPYTOMY, BBIMOJHSS (DYHKIIUU OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS ¥ BO3MOKHOCTEHN MPAKTUUECKOT0 MPUMEHEHNS U TIOJYUYECHUS U3Y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHYECKOW COCTABIISIIOIICH
HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW MPUPOIbI, IEHHOCTHOIO OTHOUICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUsS B Hayke. V3yueHue XMMHHM TMPOUCXOJIUT C MPUBJICUCHUEM 3HAHUM M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «du3uka. 7 Kiaccy.

[Tpu M3ydeHnn XUMUU TIPOUCXOAUT (POPMUPOBAHUE 3HAHUNM OCHOB XMMHUYECKOW HAyKHU KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSI, TPAKTUUYECKON JEATEIIbHOCTH YEJIOBEKA M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada
y4eOHOTr0 MpeaMeTa COCTOUT B (GOPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM — BaKHEUIINX (haKTOB, MMOHATHUM, 3aKOHOB
U TEOPETUUECKUX MOJIOKEHUMN, JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIECHUHN K



HAyYHBIM METOJAaM TO3HAHUS TPH H3YyYCHWHW BENIECTB M XHWMHUYECKHX peakiuid, B (POPMUPOBAHUM U Pa3BUTHH
MO3HABATEIbHBIX YMEHUM M WX MPUMEHEHUU B y4€OHO-MO3HABATEIHHOM M y4eOHO-HCCIEA0BATEIBCKOU ESTEILHOCTH,
OCBOEHUU IPaBUII 0€30MacHOT0 00pallleHHsI C BEIIECTBAMU B MOBCEHEBHOM KU3HMU.

[Ipu u3ydeHnr XuMUM Ha ypOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus BaKHOE 3HaYCHUE MPUOOPETH TaKue 1eJIH, KaK:

— (opmupoBaHHEe WHTEUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOATENLHOMY MPUHATUIO PELICHUH, CIOCOOHOM aJaTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4Y€HHS Ha CHCTEMaTH4YecKoe TNpUOOIeHHEe OOydJalomuxcsi K  CaMOCTOSITENbHOU
MO3HABATENLHON JACSATEILHOCTH, HAYYHBIM METOJIaM MO3HAHUs, (POPMUPYIOIIUM MOTHUBAILMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

— obecrnieyeHre yCIOBUHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIMMUCS OMbITa Pa3HOOOPA3HOU NIEATEIIbHOCTH,
MO3HAHUSA W CaMOTIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHbBIX BUJIOB JIE€ATEIIBHOCTH;

— ¢opmupoBanue oOuel (yHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW IpaMOTHOCTH, B TOM YHCJIE YMEHUM OOBSICHATH
U OIICHMBATh SIBJICHUSI OKPYIKAIOIIETO MHPA, UCIOJIb3Yys 3HAHUS U OIBIT, MOJYyYEHHbIE TP W3YYECHUU XUMHH, IPUMEHSATD
WX MPYU PEIICHUH MPoOIIeM B MMOBCETHEBHOM KU3HU U TPYJOBOU IEATEILHOCTH;

— ¢opMupoBaHUEe Y O0YyYAIOIIMXCA TYMAaHUCTUYECKUX OTHOIICHUM, MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUU IS
BBIPAOOTKU SKOJIOTUYECKH 11€TIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
310POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHIO, CITIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIHTAHHUIO HA OCHOBE YCBOCHHUS
OOIIEYeIOBEYECKUX I[EHHOCTEM, TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpoGuiIs W HANpPaBIEHHOCTH IajbHEHIIETO
oOy4eHus.

OO11ee 4Mco 4acoB, OTBEAEHHBIX JJI U3YUYECHHsS] XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs, COCTABISET
136 4JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HECIIO).

9 KVIACC
BemecTtBo ¥ XUMHYECKasl peakuus



[lepunonnueckuii 3akoH. [lepuonnueckas cucremMa xumuueckux 3nnemeHToB Jl. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTH B HW3MEHEHUHM CBOMCTB XHMMHMUYECKHUX BJEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KalblHUs U HX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B [leproindeckoil CuCTeMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMUYECKON CBA3U. THIBI KPUCTAIUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUINA KPUCTAITUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanysa XuMUYeCcKUX peakldid 1Mo pa3IudHbIM MpU3HAKaM (IO YHMCIY M COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHHUS] XUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, 1O
YYaCTHIO KaTajau3aTropa). IK30- U SHJOTEPMUUECKHUE PEAKIINH, TEPMOXUMHUECKUE YPABHECHHUS.

[loHaTre O CKOpPOCTH XMMHUYECKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHX PEaAKIUsX.
[ToHsiITHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsatme o karanuze. lloHsATHE O XMMHUYECKOM PaBHOBECHH.
@DaKTOpbI, BIUAOLIME HA CKOPOCTh XUMUYECKON PEAKLIUU U TIOJIOKEHUE XUMUYECKOTO PABHOBECHUSL.

OKHCITUTETFHO-BOCCTAHOBUTELHBIE PEAKIIUHU, AJICKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIIUU.
CocTaBiiecHUE YpaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJb30BAHUEM METOA DSJIEKTPOHHOIO
OanaHca.

Teopust 3NEKTPOJUTHYECKON AUCCOIMALMU. OJIEKTPOJUTHI M HEANEKTPOJHTHL. KaTHOHBI, aHMOHBL. MexaHu3m
JUCCOIIMAIIMN BEIECTB C pPa3IMYHBIMM BUJAMU XUMHUYecKoW cBsi3u. Crenenp aucconuanuu. CuUbHBIE W clla0bie
AIEKTPOJIUTBHL.

Peakuiun voHHOrO OOMeEHa. YCJIOBUSI MPOTEKAHUS PEaKIui MOHHOTO OOMEHa, MOJHBIE M COKPAIIEHHBIE MOHHBIC
ypaBHEeHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHMN U COJied B CBETE NPEACTABICHUNU 00 SIEKTPOJUTUYECKOU
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJSIMH KPUCTAJUIMYECKUX PEMETOK HEOPraHMYECKUX BEHIECTB — METAJUIOB U HEMETAJIJIOB
(rpadura u amMaza), CJI0KHBIX BEIIESCTB (XJIOpUIA HATPHS), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON peakIuu
OT BO3/CHCTBUS Pa3IMUYHBIX (DAKTOPOB, UCCIEAOBAHHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLMALIMU
KHUCJIOT, IIeJIoYed U cojieil (BO3MOKHO HCIIOJIB30BaHUE BUIEO MaTEpHaloB), MPOBEAEHUE OIbBITOB, WJUIFOCTPUPYIOIINX



NPU3HAKU NPOTEKAHUS PeaKUUii MOHHOro oOMeHa (0Opa3oBaHHE OCajlKa, BBIIEIEHUE ra3a, 00pa30BaHHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUMi (FOpEHHE, pEeaKkUu Pa3IoKEHHs,
COEJIMHEHHUS), PACHO3HABAHME HEOPIaHMYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PpEAKIMil Ha HOHBI, PEIICHHE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

Hemertanbl U MX coeinHeHUS

OO1ast XxapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue
U (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreéHOB. XMMHUYECKHE CBOMCTBA Ha MpHUMepe XJiopa (B3auMOJIEHCTBHUE C
MeTaJlJlaMH, HeMeTajslaMu, Iueiaoyamu). XiopoBogopon. ConsiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBUe XJIopa M XJIOPOBOJAOPOAA HA OPraHM3M 4YeJoBeKa. BakHeHlme XJIOpHUIbl U MX HAaXOXKICHUE B
IPUPOJE.

Ob6miass xapakrepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC CTETEHU
okucienus. CTpoeHue u (pU3nYecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEPbl. AJNIOTPONHBIE MOAU(PUKALIMH
KHUCIIOpoJla U cepbl. XUMHUYECKHE cBoWcTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA.
Oxcuzpl cepbl Kak NpeCTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIO0Ta, PU3NUECKUEe U XUMUYECKHE CBOICTBA (001ue
KaK TMPEJCTaBUTENS Kilacca KUCIOT W crnenuduyeckue). XUMHUUECKUE PEaKlUu, JIEKAUME B OCHOBE MPOMBIIUIEHHOTO
croco0a MmoixyyeHus: cepHoil KUCHoThl. [Ipumenenue cepHoit kucaoThl. Coyil CEpHOM KUCIOThI, KAUECTBEHHAS] peaklus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COEOUHEHUN B MpUpoAe. XHUMHUYECKOE 3arps3HEHUE OKpYyKaroleh cpeabl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeA0TBPAIlECHUS.

OO6mast xapaktepuctuka djeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHbIE CTENEHU
OKHUCJEHHS. A30T, paclpOCTpaHEHHE B MPUPOJE, PU3NYECKHEe U XUMHUYECKHe cBoiicTBa. KpyroBopor azora B mpupose.
AMMHak, ero (U3MYEeCKMe M XMMHUYECKHE CBOMCTBA, MOJydeHUE W npuMeHeHue. Coiau aMMOHMS, UX (U3HYECKHE U
XUMHUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakuus Ha HOHbl aMMOHHMS. A30THas KHCJIOTa, €€ IMOJIy4YEHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (0OLIMe Kak MpEeCTaBUTENs Kjacca KUCIOT U crneuuduueckue). Vcnonb3oBanue
HUTPATOB U COJICW aMMOHHUS B KaueCTBE MHMHEPATbHBIX yNOOpEeHM. XMMHUUYECKOE 3arpsi3HCHHE OKPYKAIOIICH cpeipl
COCIMHEHUSMHM a30Ta (KUCJIOTHBIE [OXIH, 3arpsA3HEHUE BO3AyXa, IMOYBBI M BOJOEMOB). Docdop, amIOTPONHbIE
momudukanuu dhochopa, puznueckue u xumuueckue cpoiictsa. Okeun dochopa (V) u pochopnast kucinota, Guzndeckue
U XMMUYECKHE CBOWUCTBA, noiayuyeHue. Vcnonb3oBanue pocaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUI.



OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJICHUS. YTJIEpO, auTIOTPOIHbIE MOAUDUKAIINH, PACIPOCTPaHEHUE B MIPUPOJE, PU3NIecKre U XUMUYECKHE CBONCTBA.
Ancop6mus. Kpyrosopot yriepozaa B npupoje. OKCuabl yraeposa, ux Gu3ndeckue 1 XUMUIECKIe CBOWCTBA, IEHCTBHE HA
KUBBIC OPTaHWU3MbI, MOJYYCHHE M MPHUMEHEHHE. DKOJOTMYECKUE MpOoOJIeMbl, CBS3aHHbIC ¢ okcuaoMm yriepoaa (1V),
rurnoTres3a riao0anbHOTO MOTEIUICHUs KiIuMaTa, MapHUKOBBIA d(D@eKkT. YroiapHas KUCIoTa U €€ coyu, UX (U3HYECKUEe U
XUMUYECKHE CBOWMCTBa, TOJydeHHWEe M TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-WOHBI. lcmombp3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH B CETbCKOM XO3SHCTBE.

[lepBoHavasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH, STUJICH,
alleTWJICH, JTaHOJI, TJIMLEPUH, YKCYCHasl Kuciora). [IpupoaHble MCTOUHUKH YTIIEBOJIOPOJOB (Yrojib, IPUPOAHBIA Tas3,
He(Th), MPOAYKTHI X MepepaboTKH (OEH3MH), UX POJIb B OBITY M IMPOMBIIIJIEHHOCTH. [IOHATHE O OMOJIOTHYECKH BaXKHBIX
BEIIECTBAX: JKHpaxX, OellkaxX, YIJIeBOJaXx — M WX POJM B KU3HMU UYeJOBeKa. MaTepualbHOE C€IUHCTBO OPTaHUYECKHX H
HEOPTaHWYECKUX COCTMHCHUM.

KpeMmnuii, ero ¢pusznueckue U XMMUYECKHUE CBOMCTBA, MOTyyeHue U npuMeHenrne. CoeIMHEHUS] KPEMHUS B MIPUPO/IE.
Oo6mue npencrapinenus o6 okcune kpemuus (IV) u kpemaueBoil kucinore. CUIMKATBI, UX HCIIOJIb30BAaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaykHEeHIIIne CTpOUTEIbHBIC MaTepHUAJIbl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH, xene300eToH. [Ipobnemsr
0€30MacHOT0 MCIIOIL30BAHMS CTPOUTEIBHBIX MAaTEPHUAJIOB B TTIOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEJICHUE KAUeCTBEHHBIX PEAKIIMM Ha
XJIOPUI-UOHBI U HAONIOJCHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromuye (GU3NYeCKue U XUMUYECKHE CBOWCTBA
TaJIOTCHOB W WX COCIWHCHHUH (BO3MOKHO HCITOJIb30BAaHWE BHUACOMATEPUAJIOB), O3HAKOMJICHHE C 00pasmamMu XJIOPHUIOB
(rasmoreHu7I0B), O3HAKOMJIEHHE C O0pasllaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HCIIOJB30BAaHUE BUJIEOMATEPUAIIOB),
HaOMIOICHUE TMporlecca OOYrJIWBaHUS caxapa IM0j JIeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3YYCHHE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIIOTHI, TPOBEICHHWE KAYECTBEHHOW peakuuu Ha CylabaT-uoH u
HaOIOICHUE TIpU3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (PHU3NYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa u MX COCTUHEHUN
(BO3MOKHO HCIOJIb30BaHUE BUEOMATEPUAIOB), 0Opa3liaMu a30THBIX U (POCPOPHBIX YI0OpEeHUH, MOJydeHUE, COOUpaHue,
pacro3HaBaHWe W W3YUYCHHE CBOWCTB aMMHUaKa, MPOBEJCHUE KAaYeCTBCHHBIX PEaKIMidi HAa MOH aMMOHUS U (ocdaT-uoH U
M3y4YeHUE MPU3HAKOB MX MPOTEKAHMS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI ¢ MeAbI0 (BO3MOXKHO



WCIIOJIP30BAaHUE BHUACOMATEPUAJIOB), M3YYCHHE MOJCIICH KPUCTAUIMYECKUX pEMmETOK anMasa, Tpadwura, dynepeHa,
O3HAKOMJICHHUE C TIPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YTIEM U yCTPONCTBOM NPOTHUBOTA3a,
MoJy4yeHue, cCoOupaHue, paco3HaBaHUE U U3YYEHUE CBOMCTB YTJIEKHUCIIOrO ra3a, MPOBEICHUE KAUYECTBEHHBIX PEakiuii Ha
KapOOHAT W CHJIMKAT-UOHBI M M3Yy4YEHHE IPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C TMPOIYKIMEH CHIMKATHOM
MIPOMBIIIJIEHHOCTH, PEIIEHUE KCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeime HeMeTallIbl U UX COSUHCHU SI».

MeTajuibl 4 UX COCAMHEHUS

OO6mrast XxapakTepUCTUKa XUMHUYECKHX AJIEMEHTOB — META/UIOB Ha OCHOBAaHMM HMX ToJiokeHus B llepmommnueckoit
cucrteme xumudeckux anemeHToB JI. 1. MenzaeneeBa u crpoeHus: aroMoB. CTpoeHne MeTauioB. Metanyeckasi CBsI3b U
METaJUIMYECKasi KPUCTALIMYECKAs PEIIETKa. IJEKTPOXUMUYECKUM PsAJ HanpsHKeHUH MeTauioB. dusnyueckue u
XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIMe crocoObl moixydeHus: MeramuioB. [loHsATHE O KOppO3WH METalioB, OCHOBHbBIC
CHocOoObl 3alIUTBl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPAIIOMUHUN, OpOH3a) WU HUX NPUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaiuibl: NOJIOXKEHUE B [lepronnueckon cucreme xumuaeckux aneMeHToB J{. . MeunaeneeBa, ctpoenue
X aTOMOB, HaxoOXJieHHe B mpupoje. Ou3nyecknue U XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus M Kanus). OKCUIBI U
TUIPOKCHUABI HATPUS U Kanus. [ [puMeHeHne MeI0uHbIX METAIVIOB U UX COCTUHEHUN.

[IlenouyHo3eMeNnbHBIE METAIUIBI MArHAM U KaJIbIWN: 1oJIokeHue B [lepuognyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE MX aTOMOB, HaxoXkJAcHUE B npupoac. Pu3nyeckne M XUMUYECKHE CBOWCTBA MAarHus H
Kanblus. Baxueimme coequHeHus Kanblys (OKCUI, TUAPOKCH, coyn). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHECHHUS.

AnroMuHui: noynoxxkeHue B Ilepuoanueckoit cucteMe xumuyeckux sneMeHToB . 1. MenpeneeBa, CTpoeHHE aToma,
HaxoXJIeHUe B npupoje. Pu3ndeckre 1 XuMUUECKUEe CBOMCTBA alfOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHUJIA U THAPOKCHUIA
AJTIOMUHUS.

Kenezo: nomoxenue B [lepuonnueckort cucreme xumuyeckux siemeHToB JI. M. MenpaeneeBa, cTpoeHHEe aTroMma,
HaxoXJeHue B mpupoae. Puszndeckrue U XMMHUYECKHE CBOMCTBa xkeje3a. OKcuabl, TUAPOKCUBI U coiu kene3a (1) u
xenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METAUIOB U CILJIaBOB, X (PU3UYECKUMH CBOMCTBAMH, U3yUCHHUE PE3YyJbTaTOB KOPPO3UU
METaJUIOB (BO3MOKHO HCIIOJIh30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIA KAJIBIUS U HATPHUS C



BOJI0M (BO3MOXKHO MCITOJIb30BaHUE BUACOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOIbI, IIPOIIECCa TOPEHHUS KeTe3a
B KUCIIOpOJie (BO3MOKHO HMCHOJIb30BAHHE BUCOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HAa HOHBIL:
MarHusi, KaJbllus, allOMUHUSA, IuHKa, keneza (l1) u xenesa (1), menu (Il), maGmomenne W omucaHue MPOIECCOB
OKpaIllMBaHUs TJIaMEHU MOHAMU HATPHs, Kalusl U KalbIUs (BOZMOXKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), HCCIIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U TUIAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3ajad 10 TeMe
«BaxxHenre MeTaJlTbl U UX COCTUHEHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa 1 Marepualibl B MOBCEIHEBHOM >KM3HHU 4YeJOBEKa. be3omacHoe MCIOJIb30BAaHHE BEUIECTB U XUMHUUYECKUX
peakuuii B ObITy. [lepBas moMoIib Npyu XUMUYECKUX 0KOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpebl (MpeesbHas I0MmycTuMasi KOHIEHTpalus BemiecTs, aanee — [11K).
Ponp xuMuu B pelieHUH 3KOJIOTUYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3lioB MaTepHaioB (CTEKIIO, CIIABBI METAJUIOB, TOJMMEPHBIE MaTEpUAIIbI).

Meswcnpeomemmnuwle ceasu

Peanuzanysi MeXXNpeIMETHBIX CBSI3€H MPU U3YUYEHUH XUMHH B 9 KJlacCe OCYIIECTBIISCTCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYUHBIX MOHSATUNA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMH JJI OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC TIOHATHSI: HAy4YHbIH (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIN3, CUHTE3, KilacCUuUKaIlus,
NEePUOIMYHOCTh, HAOIIOICHHUE, IKCIIEPUMEHT, MOJECIMPOBAHUE, M3MEpPEHUE, MOJECIb, SBJICHUE, MApHUKOBBIA 3(PQeEKT,
TEXHOJIOTHs, MAaTEPUAIIBI.

dusuka: marTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOMbI, PaIUOAKTHUBHOCTH, MOJEKYJA,
IEKTPUUECKUH 3apsl, MPOBOJIHUKH, TTOJYITPOBOIHUKH, TUATIECKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBa, Tra3, pPacTBOP, PAaCTBOPUMOCTh, KPUCTALUIMYECKAs PEMIETKA, CIUIaBbl, (DU3UYECKUE BEIIUYUHBI,
€AUHULIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢ortocunres, npixaHue, Ouocdepa, H>KOCUCTEMa, MHUHEpAIbHBIE YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHBIC BEIIECTBA.



['eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI, IMOJIE3HBIE HCKOIMAEeMbIE, TOIUIMBO, BOIHBIC
peCypChl.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINEro 0Opa30oBaHUs JOCTUTAIOTCSA B X0J¢ OOyUYCHUS
XMMHUU B €IUHCTBE Y4YCOHOW W BOCIUTATEIBHON JEATCILHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHHCKUMH
COIMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, NPUHATHIMH B OOIINECTBE NpPaBWIaAMH W HOPMaMHU
MIOBE/ICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COIHMATM3AINN 00yUYarOIINXCS.

JIMYHOCTHBIE PE3YyJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIUXCSA PYKOBOACTBOBATHCS CHUCTEMON IO3MTHUBHBIX
IICHHOCTHBIX OPUCHTAIMI U PACIIIMPCHHE OTbITA JACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTHYECKOTr0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIIEHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAYYHOMY HACIICIHMIO, TOHUMAHHSI
3HAYEHUS XMMHYCCKOW HAyKH B )KM3HH COBPEMEHHOTO OOIECTBa, CIIOCOOHOCTH BIIAAETh JOCTOBEPHOM MH(MOpMAIUEH O
IEPEAOBBIX JOCTHKEHUSAX M OTKPBITHUSIX MUPOBOM M OT€YECTBEHHON XMMHMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPONCTBE MUpPa U O0IIIECTBA,;

2) rpaKAaHCKOr0 BOCIIUTAHMS:

IPECTAaBICHHS O COIUAIBHBIX HOPMAax U MPaBUjaX MEKINYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBCHHO IOJE3HON, Y4eOHOMCCIEIOBATENBCKOM, TBOPUECKON M APYIMX BHOAX HESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH IPH BBHIMOJHEHUM Yy4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIMTOJIHEHUM XHMHUYECKUX 3KCIEPUMEHTOB, CO3JaHMKM YYE€OHBIX TMPOEKTOB, CTPEMIICHHS K B3aUMOIOHMMAHHUIO U



B3aMMOIIOMOIIN B TPOIECCe ITOW Y4EOHON NEATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE W MOCTYNKH CBOUX
TOBApPHUIIEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE M XHWMHMUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U COCTABJISIIOLIME OCHOBY JIJIs TOHUMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aHUMOCBS3SIX YEJOBEKa C MPUPOIHON CPEIOi, O POJIU XHMHUU B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NO03HaBaTEJIbHbIE MOTHUBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUH 110 XUMUU, HEOOXOUMBIE 1Ji1 OOBSICHEHUS
HaA0JII0Ja€MBbIX IPOLIECCOB U SIBICHUMN, MO3HABATEIbHOW, MH(MOPMALIMOHHOW M YHUTATEIbCKOM KyNbTYpbl, B TOM YHCIE
HAaBBIKOB CAMOCTOSTEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JUTEPATYpOW, JAOCTYNHBIMH TEXHUYECKHUMHU
cpeacTBaMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEeHHI0O M TO3HAHUIO, JF0O03HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K €aMOOOpa30BaHMIO,
IPOEKTHOM M HCCIEN0BAaTENbCKONW JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBIEHHOCTH M YpPOBHS OOy4YeHUs B
JTaJIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHhI 310POBbSI:

OCO3HaHWE IEHHOCTU >XMU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3
KU3HU, OCO3HAHWE TOCIEACTBUA M HETPHUSTHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS alKOTOJs, HAPKOTHUKOB, KypeHUs),
HEO0OXOMMOCTU COOJIIOICHHSI TIPAaBHJI 0€30MaCHOCTH TP OOpAIlleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAaKTHUYECKOMY M3YYCHHIO MPOQECCHid U TpyAa pa3IMyHOTO pojia, YBaXEHHE K TPYAy U pe3yibTaTam
TPYAOBOM JESATEIBHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHHUS IMPEIMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIA BBHIOOD
WHAMBHUIYAJIbHON TPAaeKTOPUH MPOAOJIKEHUSI 00pa30BaHusl ¢ YUETOM JIMUHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHEmHON Mpo(eCcCHOHATbHOW NESTEIbHOCTH M Pa3BUTHUS HEOOXOIHUMBIX
YMEHH, TOTOBHOCTh a/IallTUPOBATHCA B MTPO(HECCHOHATLHON Cperie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:



HKOJIOTUYECKH LIETECO00pa3HOE OTHOUIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHU,
NOHMMAaHHE IICHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYEeCKOMY U TCHUXHYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIOACHHS MpaBuUil O€30MacHOr0 MOBEACHUS MPH
paboTe C BEelEeCTBaMU, a TAK)KE B CUTYaLlUsAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMble IpPU M3YYECHUM XHUMHUH, JJIs DPELIECHUs 3a]ad, CBA3aHHBIX C
OKpYXaIollel MPUPOJHON Cpenoil, I MOBBIMICHHUS YPOBHS 3KOJIOTMYECKOW KYJIBTYpbl, OCO3HAHHUS TIJIOOAJIBHOIO
XapakTepa SKOJIOTMYECKUX MPOoOJieM M MyTed WX pelIeHUs! MOCPEICTBOM METOJOB XUMHUH, SKOJIOTHUECKOrO MBIIUICHUS,
YMEHHs pYKOBOJCTBOBATHCS UM B I103HABATEJILHOW, KOMMYHUKATUBHON U COLMAJIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATDBI

B cocraBe mMeTanpeaMeTHBIX pe3ylbTaToOB BBIACIAIOT 3HAYUMbIE 7151 (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE
NOHATHUSA (3aKOH, TEOPHsl, IPHUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JIPYTroOe€.), KOTOPHIE UCIIONb3YOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M MO3BOJIAIOT HAa OCHOBE 3HAHWW M3 3THUX MPEAMETOB (POPMHUPOBATH
IpEJCTaBICHUE O LEJOCTHOM HAay4yHOM KapTHMHE MHpa, U YyHHUBEpCajbHbIE YyueOHbIE AeWCTBUS (IIO3HABATEIIbHBIE,
KOMMYHHMKAaTUBHbBIE, PETYJIATUBHbBIE), KOTOpbIE O0O0ECIEUUBAIOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YUEOHOU IeATETbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeiicTBUs:

YMEHHs UCIOJIBb30BATh IPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOCHHUM 3HAHWM: PACKPBIBATH CMBICI XUMHYECKUX
HNOHSTUN (BBLAETATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aHUMOCBSI3b C JPYTMMH MOHSATHSMH), HCIOIb30BaTh
MOHATUSL JUJIl OOBSICHEHUS! OTAENbHBIX (DAKTOB W SIBICHHWI, BbIOMpPAaTh OCHOBAHMUS W KPUTEPUHU ISl KIIaCCHU(PUKALUU
XUMHUYECKUX BEHIECTB M XUMUYECKUX PEaKIUH, YCTAaHABIMBATH MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU
U3YYEHUS, CTPOMUTH JIOTMYECKUE pacCyXIeHHs (MHAYKTUBHBIE, AEAYKTHBHBIC, IO aHAJIOrMH), JAEJNaTh BBIBOABI U
3aKJIIOYCHHS;

YMEHUE NPUMEHSTh B IIPOLIECCE MO3HAHUSA NOHATHS (IIPEAMETHBIE U METANPEAMETHBIE ), CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNIA, MCHOJb3yE€MblE B XHMHUHU, MPEOOPA30OBBIBATH IIMPOKO MPUMEHSEMbIE B XMMUU MOJEJIbHBIE MPEICTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTA), XUMHUYEecKas (opMysa M YpaBHEHHE XHMMHUYECKOW pEaKklMH — NpH pPELICHUU
yueOHO-TT03HABATENbHBIX 33/1a4, C YU4ETOM 3TUX MOJICIbHBIX NMPEACTABICHUHN BBISIBIATD U XapaKTepU30BaTh CYIIECTBEHHbIE



NPU3HAKU H3YyYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIMi, BBISIBISATH OOIIME 3aKOHOMEPHOCTH,
NPUYUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4YaEMbIX MPOLECCAX U SABJICHUSIX.

ba3oBble uccienoBaTeabcKue 1eiiCTBUS:

YMEHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHMS, 4 TAKKE B KAU€CTBE OCHOBBI JJIS
dbopMHUpOBaHUS TUTIOTE3bI MO MTPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

IpUOOpPETEHUE OMNbITA IO IUIAHUPOBAHWIO, OPraHU3alMM U IMPOBEJCHHUIO YYEHHYECKHX 3KCIEPHUMEHTOB, YMEHHE
HaOJI01aTh 32 XOJ0M IPOLIECCca, CAMOCTOATEIHHO MTPOTHO3UPOBATH €T0 PE3yNbTat, GOPMYyJINPOBATh 0O0OIIEHNUS U BBIBOIBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEOBAHMSI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pabora c nnpopmanueii:

yYMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MpEACTABICHUS,
NOJIy4a€MYI0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMyJSpHAs JUTEpATypa XUMHUYECKOTO COAEpPKaHUA, CIPABOYHBIE
noco0usi, pecypcel MHTEpHETa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUYHMBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

YMEHHME TMPUMEHATh Pa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpEe HMH(OpPMALMU U COOTBETCTBYIOIHX
JaHHBIX, HEOOXOIUMBIX ISl BBIIOJIHEHUS YU€OHBIX U MTO3HABATENIbHBIX 3a/1a4 ONpPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIIbITa
B 00JacTH UCIOJb30BaHUA HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJIEHUE KYJIbTYpPO aKTUBHOIO
UCIIOJIb30BAHUSL PA3IMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSATEIBLHO BBIOMpATh ONTUMAJIbHYIO (OpMY Npe/CTaBICHUS
uH(pOpMaIUU U WUTIOCTPUPOBATH PEIIAEMbIE 33/1a4M HECJIOKHBIMU CXEMaMU, uarpaMMaMu, JpyrumMu (popmamu rpapuku
1 UX KOMOMHALIUSAMU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B IIpOLECCe yUeOHOW U UCCIIEeI0BATEIbCKON IeATEIbHOCTH UH(POPMALIHIO O
BJIUSIHUU MTPOMBIIUIEHHOCTH, CEJILCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOIHON Cpebl.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaora v (WJin) JUCKYCCUH) TIO CYIIECTBY 00CYK/1aeMOM TeMbI, (JOPMYIUPOBATH
CBOM MPEJIOKEHNSI OTHOCUTENBHO BBINOJHEHUS TPENIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIIATH MMOJTYYEHHBIE PE3YNIbTAThl IO3HABATEIBHOMN JESITENBHOCT B YCTHBIX M NMHCbMEHHBIX TEKCTaX;
JenaTh MPE3EHTALMI0 Pe3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTIO HSKCIEepuMeHTa (J1abopaTOpHOro ONbITa, JabopaTOpHO
paboThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);



YMEHUSI Y4YEOHOro COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM II03HABaTEJIbHOW M HCCIEHOBATEIbCKOM
JESITEIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS TO3MUIIHIA
(0OcyxeHnsa, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMBD», KOOPAHHALIMS COBMECTHBIX JAEHCTBUM, ONpPEEICHUE KPUTEPUEB
10 OLICHKE Ka4eCcTBa BBIIIOJHEHHON PadOTHI U IPYTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSITEJIHO OIPEAENATh LENN IEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH, KOHTPOJHUPOBATh U IIPU
HEOOXOJMMOCTH KOPPEKTUPOBAThH CBOIO JESATEIILHOCTD, BRIOMPATh Hanboee 3(h(HeKTUBHBIE CIIOCOOBI PEeLICHUS yUeOHBIX U
IIO3HABATEJIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTAaBIATH WIM KOPPEKTUPOBATh MPEUIOKEHHBIM AJTOPUTM JACUCTBUN NpHU
BBITNIOJIHEHUH 3a/1aHUM C YYETOM IOJIyUYEHHUSI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLUsAX, OLEHUBATh
COOTBETCTBHE IIOJyYEHHOI'O pe3yJibTaTa 3asBICHHOM LEIM, YMEHHE MCIOJb30BaTh W AHAJIU3UPOBATh KOHTEKCTHI,
IIpeIaracéMele B yCJIIOBUM 3aJaHUM.

IHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO O00S3aTENBHOIO COAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHON pabouell MPOrpaMMoOil, BBIACNAIOT: OCBOCHHbIE OOYUYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHSI U CIIOCOOBI
NENCTBUM, cieliMpUIecKue sl MPeAMETHON 00IacTh «XUMUs», BUIbI AESTENBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpETaLNU, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIUsX.

K koHiy 00y4yeHus B 9 kiacce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh C(POPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUH:

e PaCKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IMOHATUH: XMMHYECKUH 3JIEMEHT, aTOM, MOJEKYJa, UOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas peaKlMs, XUMHUYECKas CBA3b, TEIIOBOM 3(Q(EKT peakuuu, MoJib, MOJSPHBIA 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs TUCCOLMAIUS, pPEaKlUd HOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE paBHOBecHEe, oOpaTHMble U HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE, AJUIOTPONHUs, aM(POTEPHOCTh, XUMUYECKasI CBA3b
(KoBaJieHTHasi, MOHHAsA, METaJUIMYecKas), KpUCTajuIMuecKas pemeérka, KOppo3usi METaJJIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOMN peaklnH, npeaeiapHo aomycrumas konuentpanus [1/IK Bemectsa;



WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUM W MNPUMEHSTh 3TH NOHITHS MPU ONHCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CHMBOJIMKY JJIsl COCTAaBIECHUS (JOPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKIUH;
OIPENENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMUYECKHX HJIEMEHTOB B COEIMHEHUSX Pa3jIMYHOIO COCTaBa,
NPUHA/IEKHOCTh BELIECTB K OINPENEIEHHOMY KJIacCy COEAMHEHUH 1o (opMmynamM, BUJI XUMHUYECKOW CBSA3HU
(xoBaJIeHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUUECKUX COSAMHEHUSIX, 3apsij] HOHA 0 XUMUYECKOU GopmyTe,
XapakTep Cpeabl B BOJHBIX pPACTBOPAX HEOPTraHUYECKUX COEAMHEHHM, THIN KPUCTAJUIMYECKOW pEETKA
KOHKPETHOT'O BEIIECTBA;

packpbiBatTh cMbIici Ileproaudeckoro 3akona Jl. 1. MenneneeBa u 1€MOHCTPUPOBATH €r0 IOHMMAaHHUE: OIUCHIBATH
U XapakTepu3oBaTh TabauuHyto ¢popmy [leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MMOHSATHS
«rnaBHasg noArpynna (A-rpynma)» U «mobouHas noarpynna (b-rpynma)», Manele ¥ OOJbIIME MNEPUOABL,
COOTHOCUTh OOO3HAYEHHUSA, KOTOPbIE HMMEIOTCS B IMEPUOJAMYECKOW TaOJIUIE, C YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj Apa, 00llee YUCIIO IEKTPOHOB U paclpeaesieHue ux
[0 3JEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB D3JIEMEHTOB M HX
COEJIMHEHUH B MpeJesiax MajblX NEPUOOB U IIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMMUYECKHE 3JIEMEHTBHI, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHE peakuuu (10 4YHuCiIy M
COCTAaBY YYACTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 U3MEHEHHUIO CTENEHEW OKUCIEHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOILIME U CHEUU(PUUECKHEe XMMHUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEILECTB,
NOATBEpPKIasi ONUCAHWE NPUMEPAMHU MOJIEKYJSPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOLIMX XUMHUYECKHX
peaKLuii;

COCTABJISITh YPABHEHMS AJEKTPOJUTUUECKON AUCCOLMALMK KUCIOT, IIEJ0YEH U COJIEH, MOJHbIE U COKPAILEHHBIE
YpaBHEHHUS peakluil MOHHOTO OOMEHa, YpaBHEHUS PEaKIMii, MOJTBEP)KIAIOIINX CYIIECTBOBAHHUE TI€HETHUYECKON
CBSI3M MEXJ1y BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO
OaslaHca ATUX PEaKIINii;



IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHUX
NPEBPAILECHUI B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIAThD OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOIO
3JIEMEHTA 10 (POpMyJie COEIUHEHUS, MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MPOBOJUThH PACUETHI 10 YPABHEHUIO
XUMHUYECKOHN peaklnu;

co0Jr0JaTh MpaBUiIa MOJB30BAaHUS XMMUYECKON MOCYJoH M Ja00paTOpHBIM 00OpYIOBaHMEM, a TAaKXKe IMpaBHJIa
oOpallieHusi ¢ BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

IIPOBOJUTH PEAKIMH, MOITBEPKAAIONIME KAYECTBEHHBI COCTAB PA3JIMUHBIX BEIIECTB: PACIIO3HABATH OIIBITHBIM
nyTéM XJOpua-, OpoMua-, HMOAUA-, KapOoHat-, ¢ocdaT-, cUIUKar-, Cyiab(par-, TMIPOKCUI-UOHBI, KaTUOHbI
aMMOHHUS U MOHBI U3YYEHHBIX METANIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;
IPUMEHATh OCHOBHBIE OIEpPALMM MBICIUTEIBHON NE€ATEIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 000O0IlIeHHE,
CUCTEMATHU3ALMIO, BBISIBJICHUE IPUUMHHO-CIIEACTBEHHBIX CBS3EU — JUUIS U3YUYEHUSI CBOWCTB BELIECTB U XUMUYECKHUX
peakuuii, eCTeCTBEHHO-HAyYHblE€ METOJbl NIO3HAHMS — HAONIO/IEHUE, U3MEPEHUE, MOACITUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).



TemaTnyeckoe nnaHUpoBaHUe

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu@poBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkuu
11 [ToBTOpeHwue U yriydieHne 3HaHui 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' snementoB VIIA-rpynmel. [anorenst https://m.edso0.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.2 Z-)JIeHl\ieHTO]f VIAl-:)r minbl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mast XxapaKTepUCTHKA XUMHYECKIX
2.3 anemMeHToB VA-rpymisl. A30t, pochop u 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
UX COEMHEHUS
54 OO0mas XxapakTepucTUKa XUMHIECKIX 8 1 5 bubnmnoreka [JOK
' snemenToB |VA-rpynmel. Yriuepon u https://m.eds00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
bubmuoreka [JOK
A % 4
3 Obuue CBOHCTBA METAILIOB https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkneinive MeTayuibl U UX COSIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
41 BemectBa 1 maTepuanbl B KU3HU 3 bu6mmoreka [IOK
' YenoBeKa https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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NMoypo4yHoe nnaHupoBaHue

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmmorexa LOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriayOaeHne 3HaHui 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
7 peakuuu. [loHaTHE O TOMOTEHHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IIoHsTHE 0 XUMHUYECKOM PaBHOBCCHU.
(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH

bubmuorexa [JOK

8
XUMHYECKON PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHSI
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUibHbIE U ciaa0dble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubnmorexa [IOK
M peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnmnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa [IOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o00mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenyie DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas pabota Ne2 o teme
17 «IIIEKTPOIUTHYECKAS JUCCOIHAIIUS bubmmorexa [TOK
P ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. bubnmuotexa [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOJTyYEHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tonmy4yeHne CONISTHON KUCIOTHI bubmmorexa [JOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX PEaKIINii, eCIM OJNH U3 bubmmorexa [JOK
peartiL, A https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuotexa [JOK
B IIpUpoOJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnorexa [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 ¢uznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XVUMUYECKUE peaKIlui, JIekKaIlue B
OCHOBE TIPOMBIIIICHHOTO CrIoc0o0a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK

XUMUYECKOE 3arpsi3HEHNE
OKpYKaIoIleH cpe/ibl COETUHEHUSIMH
cepbl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
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Briuucienne MaccoBOM JOJIU BBIXOJA

bubmuorexa [JOK

27
MIPOJIYKTa PeaKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB

08 V A-rpymibl. A30T, paclipOCTpaHEHHE bubnmoreka [JOK
B IIpupoe, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK

’ v https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[Tomyuenne ammuaka, U3ydeHue €ro bubmmorexa LIOK
. I > 13YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCcKoe bubmmorexa [OK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 q)ocgo pHa;I KI/ICJ'I((i))Ta q)(I)I/II)3I/I(IIe3:KI/Ie u bubnuorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOAHON CPEb https://m.edsoo.ru/00adfc20
dbocharamu

35 Yrnepon, pacipocTpaHeHUE B bubnmnoreka [JOK

npupoe, Gu3nYecKrue 1 XUMHYECKHe

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuppl yraepoaa, ux Gpusndeckue u
XAMHUYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKcHI0M yriepoaa (1V)
37 YroapHasg KUCIIOTA U €€ COJIn bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmnorexa [IOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
bu6mmoreka [JOK
40 KpeMmuunii u ero coequHeHns
p 4 https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COETUHEHU)
KontponbHas padota Ne3 mo teme
42 «Baxuenme HeMeTaJUIBI U UX bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COEUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
DJIEMEHTOB — METAJIJIOB.
bubmuorexa [JOK
43 Meramnueckas CBSI3b U

METAJIINYECKask KpUCTAITMYECKast
pemérka. Pu3nyeckre CBOMCTBa

https://m.edso0.ru/00ae103e
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MCTAJIJIOB

XUMHYECKUE CBOMCTBA METALJIOB.

44 DIEKTPOXUMUYECKUN D Bubmaorexa ITOK
p . P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJIOB
OO6mme crnocoOb! MOTYyYeHUS
MmeTtaiuioB. CruiaBel. Beaucienus no
45 aBHEHUIM XUMHYECKHUX PEAKIIUU Bubmaorexa ITOK
yp PCAKIHIH, https://m.edso00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
IpUMECH
46 IToHsaTre 0 KOPPO3UU METAILIOB bubnmorexa [IOK
PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK
47
Ilenounpie MeTa bl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHN KaJlbIUA Bubmorexa ITOK
a B https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIMS
3HaHUU
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpaxTiueckas padota Ne 6 o reme
53 "YKECTKOCTH BOIBLI M METOILI €8 bubmmorexa [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHS
54 N —— bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMaTH3aIINS
3HAHHUU
[TpakTuueckast pabora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bu6mmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MIPOTYKTa
peakuu
61 O06o011eHre U cucTeMaTu3alus
3HAHUU
Konrtponsnas padora Ne4 o teme
62 «BaxHeume MeTaJlibl U UX
COCTUHEHUS
63 BemectBa u maTepuansl B bubnuotexa [JOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuoreka [IOK
OKPYKAaroIlei cpebl https://m.edso0.ru/00ae4270
65 Ponp xumun B peniennn bub6nuorexa [IOK
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HKOJIOTHUECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270

PesepBublit ypok. O6o0mIeHNE U bubnuoreka [IOK
66 N 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMAaTH3aIusA 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHsiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cUCTeMAaTH3aIusg 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Metoanueckoe nocobue no xummum AnHMA ymk FabpuenaH OC

2. bubamnoreka IIOK https://m.edsoo.ru/7f41837¢c

3 HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

2. MeToanyeckoe nocobue no Xmmum aMHusa ymk NabpuenaH OC

2. bubnuoreka LIOK https://m.edsoo.ru/7f41837¢

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepabHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHETO OO0IIeTO 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe DJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUM, HUMEIONMX 0a30Boe 3HAYEHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM IESIMU W3Y4YCHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX pEaKIii, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraius 00yJarommMxcsi K YCIOBUSM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHne 'y OOy4arOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B T[O3HAHWM XHMHHM, a TaKXe s OLEHKH C T[O3ULUi
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JI0pPOBbIO, a TaKkKe MNPUOOpPETEHHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeIMETHON o0nacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

COAEPKAHUE OBYUEHMUSA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

IIpeagMeT opraHnyeckor XUMHU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHoBHBIE 1O10KeHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuX BewlecTB. [omoisiorus, wu3omepus. XUMHYECKas CBI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpeacraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAUMHEHUW (CHUCTEeMaThyecKas) W TpUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKUX BEIICCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHE, OOYTJIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeTaH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAaHOB: (PU3NYECKUE U XHMHUYECKHUE CBOWCTBA
(peakuuu 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYEHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUYECKUN pAN. DTUJIECH U IPONWIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (DU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
HOJIMMEPU3ALINH ), IOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHEWIINe
XUMUYECKHE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINKA MNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
rOpEeHus), MOJYyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U MpUMEHeHue. 1o1yon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
pa3IUYHBIM KJIACCAM.

[IpupoaHbIe MCTOYHUKHK YrIeBOAOPOAOB. lIpupoaHbpii ra3 W mOIyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalMTU4YecKuil), mnuponus. [IpomykTbl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAKOMJIEHWE C 0Opa3lamMu IJIacTMacc, KAay4yKOB U PE3UHBI, KOJUIEKIUU
«Hedptp» u  «Yromp», MOIEIMpPOBAaHME  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE 3TUJICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnbie 3anaun.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MM MIPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OQHOATOMHBIE CIOHUPTHL. MeETaHONI U 3TAHOJN: CTPOCHHE,
duznyeckue W XHUMUYECKHE CBOMCTBA (pEakIMH C aKTUBHBIMH MeETaJlIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHL. DTWICHIJMKOJIb W  TJIHMIEPUH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHbIE crnHpThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMenenune rauuepuHa U STUICHTITUKOJIS.

®deHon:  CTpOoEHHE MOJIEKYJbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U kemouwvl. DOpMaNBIETHI, ALETAIBIEIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJYUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), MoayyeHue U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CrnoxxHble 2(QUpPbHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukanus — yrieBogoB  (MOHO-, JU- U
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJECHUE B NPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak nOpupogHbie noauMepbl. CTpoeHHEe Kpaxmaia U
uettonao3bl.  dusznueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIM3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
npoBeJeHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TAaHOJA
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMHAYHBIM PaCcTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBHEe Kpaxmana C HOJOM),
MPOBEICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Brruncnenuss mo ypaBHEHHMIO XHUMHUUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoiepKalllie OPraHuYeCKUe COCTUHECHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTEpHbIC OpraHUYecKue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe rimimHa). buonorudeckoe
3HAYE€HHE aMUHOKUCIIOT. [lenTupl.

benkun kak NpuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATypallys, KAYeCTBEHHBIC PEaKIIMU Ha OSJIKH.

DKCNIEpUMEHTAIbHBIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBPaIICHUIA:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEeHUs]

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3AlIUM, CPEIHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

DKCNEpUMEHTaIbHBIC METOJIbl HM3YYEHHMS BEIIECTB W HUX MNPEeBpaAIlCHUI:
03HAaKOMJICHHE ¢ 00pa3llaMH MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKoOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKIIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHaJW3, CUHTE3, KiacCU(PUKAIUs, MePpUOIUNIHOCTh, HAOJIOICHHUE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYIIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKHUE BETUYUHBI U €AMHUIIBI UX U3MEPCHHUS.

buonorus: kierka, opranu3Mm, Omochepa, oOMEH BEIIECTB B OPTaHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJICEBOJIBI, KHUPHI,
(bepMeHThI).



['eorpadus: MuHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
pecypchl.

TexXHOJIOTHS: THINEBbIC MPOIYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETUYECKHE MpernapaThl, MaTeprabl U3
UCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4arolMMHUCSl MPOrpaMM CpeAHEro o0mero o0pa3oBaHUsS (JUYHOCTHBIM,
METalpeMETHBIM W TOpeIMETHbIM). HaydHo-mMeTonuyecko OCHOBOM s
pa3pabOTKHU IJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUA MpeaMeTa «XHMHSI» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMU, 1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU
U HaeaaMyd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMM U TOpaBWIAMH  TOBEJIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOINO3HAaHUsS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA IO3HABATEIBLHON M MPAKTUYECKOW JEATEeIHbHOCTH



OOyJaroIIMXcsl M0 peau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M TMpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUsS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU IeSITEINHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOKEHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yiIbTaT
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHUBOB B TOJYYEHHU M TMOCIEIYIOIIEM
aHanau3e MH(poOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHOM OTEUECTBEHHOM
XUMMHHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA ITHUX
MOCTYTIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHWS IIEHHOCTEW 310poBOoro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOoicHUsT TIpaBWJI 0Oe30macHOro oOpalleHus] C BEHeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;



OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) TPYAOBOI0 BOCIIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BaTeIbCKOM
JEATCIIbBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM HW  JAPYrHX  BHJAX
JIESITETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTHYECKUX 3a7ad
COITMAILHOM HAINIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IITKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3YyYeHHUI0 Mpodeccuil pa3iInyHOTo pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBAXKEHUS K TPYLY, JIIOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUMBHUIYAJIbHOW TpPAcKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 11€JeCO00pPa3HOr0 OTHOIIECHUSI K MNPUPOJE, KaK HCTOUHHKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAaHMS TJIO0ATBLHOIO XapaKTepa SKOJIOTHYSCKHX IMPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSA HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHOKCHUM XUMHUU IS
pEILeHUsT BOMPOCOB PallMOHAIIBHOTO MPUPOI0TIOIb30BAHNS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpEH OKPYKArOIIEH
MPUPOJIHON Ccpejlie, YMEHHS IIPOTHO3UPOBATh HEOJArompHATHBIC DKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIIaTh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMUYECKOTO MBIILICHUS, KOJIOTHUECKON KYJIbTYPHI,
OTIbITa JeSITETbHOCTH AKOJIOTUYECKOM HaINpaBJEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B I03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH,

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHuUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MIpeaCTaBIeHus] 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUH MpOOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,



yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH IS  COBPEMEHHOMU
HABWIM3AaLMK: B €€ TI'yMaHUCTHYECKOM HAINPABICHHOCTM W BAXXHOM pPOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI, pEIICHUH TJI00aIbHBIX MPOOIeM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, NMUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUI
YCIEIIHOTO TPpyJa M SKOJOTHYECKH KOMMOPTHOM J>KM3HM KaKJOro 4YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHA CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaIOILEro MUpa U
IMPOUCXOMSIINX B HEM U3MEHEHUI, YMEHHUS J1eJIaTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B PaziMUHbIX cepax MpoPpecCHOoHATbHON
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeNU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIM (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIieIOBaHNE, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHBHEIC,

pETYJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATbHOM KOMIICTCHITMN O0yYarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MertanpeaMeTHble Ppe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMU U  PETYJATHUBHBIMU
NEUCTBUSIMU.



OBaanenne YHHBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENbHO  (QOpMyJIHpOBaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEeNu ACATEILHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MMOCTABICHHBIMU IEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBSA3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJIETbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh PUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJIeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuu — TPU PEHICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BAaTh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOAETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOM
JEATEeIIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBLHOMY



IOMCKY METOJIOB pEUIEHUS MNPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3InYHbIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHAOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope wuHpoOpMaLUMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BOIMPOCHI 10 CYHIECTBY OOCYKJaeMOW TEMbl B XOJ€ AUaliora W/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYJIHpPOBATh CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpE3eHTalUell pe3yJbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKOW paboThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIbHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUTM JACUCTBUN TpHU
BBIMIOJJTHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Yy4E€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaAMOAHAIM3a
U CaMOOIICHKHU.



INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XuMUs)
OTPaXKaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHHBI MHpPA, POJM XWMHUUW B TIO3HAHWUU SIBICHUH
npupoAsl, B (GOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUYSCKHAX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XMUMHUYECKHH JJIEMEHT, aToM, »JJICKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalEHHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIM cKeneT, (yHKIMOHANbHAsS TpyIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUI PsiJl, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHUCTIOPOJl M a30TCOJEpIKAIINe COCIUHEHHs, MOHOMED, TOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHEHUS); TCOPUN U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYECHUU U
0e30macHOM HCITOJIb30BAHUU BAXXHEHINIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSATEIBHOCTH YEIOBEKA,;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHITHS TPHU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUH OPTaHMYECKUX COCTMHCHHMIM;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3TOTaBIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIISCTB IS WIUTIOCTPALMA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne coenuHeHul (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIne
COCTMHEHMsI, BBICOKOMOJICKYJISIPHBIE COCJMHEHWs), [aBaTh MM Ha3BaHHs IO
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIBHBIC
HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEMICCTB (ITHICH, MPOTMWICH, alleTUJICH,



ATWICHTJINKOb, THIEPUH, (eHon, (HOopMaNbIeTH, aleTaabIeTH, MypaBbIUHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHUS TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHUUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, aleTalbJeru, MypaBbiUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOIHOTO
Chipbs (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIa MOJIb30BaHUS XUMUYECKOM
MOCY/IOl U JIabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATh XUMHUYECKUU
HKCIIEPUMEHT (IIPEeBPAILEHUS] OPTAHUUYECKHUX BEIIECTB MPU HAPEBaHUU, MOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArPEBAaHWUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI



XUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3alucCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyK) W3 pa3HBIX MCTOYHUKOB (CPEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 3I0POBbsl M OKPYXKAIOIIEH MPUPOTHOW Cpeabl, 0CO3HABATH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIIEHUS W TPEAOTBPAIICHUS] HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui O0y4aroUIMXCcs ¢ OrPAaHUYEHHBIMM BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAxX ITO3HAHHUS BEIIECTB U
XUMHYCCKHX SIBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI CPEIHEro 00Iero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HM KaXKIOro wieHa ooOmectBa. COBpeMEHHAas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMmMMH LEASIMH W TPHHIMUIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIOYEHUS B JKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOTooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBiICHU O CTpoeHuu BemlecTB. CBeAeHHS 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYAILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3HIIMA,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, A TAKKE O XUMHUYECKHX PEaKIUIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCA MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMM (aKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHpOPMALIK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOWM KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABIAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBJICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA 1eJied U 3a/lay U3y4CHUS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJep)KaHus OOy4deHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE UIsl Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIWSHUSA BEHIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEIICHUH TI00aIbHBIX MPoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NepuoANYECKOro 3akoHa U Ilepuoamyeckoil CucCTeMsl
xuMuueckux snemeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPyNIaM M IEPHOJAM.
3Ha4YEHHE NIEPUOJUYECKOTrO 3aKOHA B PA3BUTUH HAYKHU.



CrpoeHue BeiiecTBa. XUMHYECKass CBA3b. BHIbBl XMMUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHWYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U ciadble 35ekTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IETOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiui «Ileproguyeckas cucrema XxuMudeckux sjaeMmentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUMH HWOHHOTO oOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMUYECKAE PACUETBI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBAs
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxxkenue HemeraimioB B llepuoauueckor  cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOreHOB, CEpPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) W WX  COCOWHEHUU  (OKCHIIOB,
KHCIIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B Ilepronnueckoil cucteMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUMN.

OOmue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra30B MO HW3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIIAX  MPOMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAOB: BaXHEUINHME CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYEeCKUE WU MUHEPAJIbHbIC
ya0OpeHwus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia O0E€30MaCHOTO KCIONIb30BaHUA MpenapaToB ObITOBOW XUMHUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHsIe CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed MNpu  M3ydeHUH  oOmeil u
HEOpraHnveckord xumMuu B 11 Kilacce oCylIecTBISETCS YE€pe3 UCIOJIb30BAHUE KaK



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3uKa: MaTepus, SHEPTUS, MACCa, aTOM, IIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHOIOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUIYPIrus, IIPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
MPOMBIIUICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBILLIEHHOCTb, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMHU, MPUCYIIMMH IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIUYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEeW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUMU;



YBaKEHUS K TPYAY, JIOJAM TPyJa U Pe3yiabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIL30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH 1EJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HAIPABJICHHOCTH W BaXHOW pPOJU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCJIOBHUI
YCHEUIHOTO TpyAda U DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKIOIO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0OJieM B peaTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax mpodeccCHOHATBLHON
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATbHOW KOMITETEHITUHN 00YJaroIInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NOo3HABaTeJbHBIMU
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJlU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIIU;



yCTaHABIMBATh TMPUYMHHO-CICICTBEHHBIE CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE pPACCYXACHUS (MHIYKTUBHBIC, IEAyKTUBHEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEILHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHUIO Pa3IuYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHWKAX WHPoOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IMOCOOUs,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IMYHBIX BUAOB U (POpM
MIPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHbOpMAlMU, HEOOXOAUMOW JJIS BBINOJHEHUS Y4YEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIBb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJIsJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTh  MJeH, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3aluy y4eOHOro npoekta u (GopMyJIMpOBaTh BBIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
11 KUIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUsI Kypca «OOmas M HeopraHUYecKas
XAMUSD) OTPAXkKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs peIIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe TMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb OKUCIEHUS, XUMUYECKasi CBA3b



(koBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIMYECKAsT pELIETKA,
TANBl XUMHYECKUX PEAKUHM, PacTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALNSI, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHMS U NMPEBPALICHUS YHEPTUH
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUM,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIOJB30BAHUH BAKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NIPEBPALICHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BeHIeCTB (YrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETalEHasl U3BECTh, MUThEBAS COJ/A, MUPUT U JIPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJIHAS) B COCTUHEHUSAX, TUTI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIllecTBa (aTOMHAasi, MOJEKYJISpHAasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpEAeIEHHOMY Kiaccy/TpyIie
COEIMHEHH (IIPOCTBIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEILHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMsl
xumuueckux snemenToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHIY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHUX 351eMeHTOB 1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,



NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU T10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISTh YPABHEHHS PEAKIUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAUECTBEHHbI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BEILECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(OpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkiuu OT Pa3aIUYHbIX (AKTOPOB; XapaKTep CMEILIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHero Bo3aeicTsus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUM XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH TPOBOJUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOro 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U J1aOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMH TIO BBITTOJIHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh W BBINIOJHATh XUMHYCCKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakuu MOHHOTO OOMEHAa, KaueCTBEHHbIE PEakiuu Ha cyiab(dar-, kapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHSI, PEUICHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMam «Metaey U «Hemeramib») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHUH C BEIIECTBAMH U J1a0OpAaTOPHBIM 000pPYIOBaHUEM,



NOPECTaBISTh PE3yJIbTaThl XUMHYECKOrO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWja  SKOJOTHYECKH
1[eJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JIEATENBHOCTH B IEJISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSi U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax cHocoObl yMEHBIIEHUS H
IPEIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIEeNbIX M CHa0OBHIAAIIMX OOYYAlOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

dbopmy.



Tematnueckoe nnaHnposaHue

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue
(uudpossbre)
n/ pasaesoButeM | Bcer | Konrpoabusl | IIpakTuuecku
o0pa3oBaTe/ibHbI
n NporpaMMsl 0 e padoThbl e padoThbl
e pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH U
1.1 [lepuonnueckas 3
cucrema
XUMHYECKHX
anemenToB 1. U.
Menneneesa
Crtpoenue
BEILIECTBA.
1.2 4
MHoroo6pa3ue
BEILIECTB
13 XUMUYECKUE 5 1 1
peakiumn
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
CBsi3b
HEOPTaHUYECKH
2.3 XU 2
OpraHUYECKUX
BEILIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO
34 2 3
YACOB I10
I[TPOI'PAMME




Noypo4yHoe nnaHMpoBaHUe

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bce
ro

KonTpoanb
HbIe
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBareinb
HbIe pecypchl

[Ipeamer
OpraHUu4eCcKOu
XHUMUH, €€
BO3HUKHOBEHHE,
pa3BUTHE U
3HaUYEHUE

Teopus crpoenus
OpraHuYeCKux

coenuHeHu A. M.

bytneposa, e€
OCHOBHBIE
II0JIO>KEHHUS

IIpencrasnenue o
KIaccupuKaluu
OpraHNUYecKuX
BEIIIECTB.
Homenkiatypa
(cucremaTuueckas
) ¥ TpUBUAJIbHbBIE
Ha3BaHUS
OpPTaHUYECKUX
BEIIECTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTUYECKU N

paa

MeTtaH u 3TaH —
IpoCTeNIINe
MpEeICTaBUTETN
aJKaHOB

AJIKeHBI: COCTaB U
CTpOEHHUE,
CBOICTBa

OTWIEH U
MIPOITUJICH —




IIPOCTEUILINE
IIPEICTaBUTENIN
QJIKCHOB

[IpakTnueckas
pabora Ne 1.
«Tonyuenne
STUJICHA U
U3Y4YECHHE €ro
CBOMCTB»

AnxangueHsl.
byraguen-1,3 u
MeTUIOyTaIueH-
1,3. Ilonyuenue
CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI

10

AJIKMHBIL: COCTaB U
0COOEHHOCTH
CTPOCHUS,
TOMOJIOTHYECKUH
psn. AuetuineH —
MPOCTEUILIHI
MIPEJICTaBUTEITh
AJIKMHOB

11

Breraucnenus 1o
YPaBHEHUIO
XUMHYECKON
peakuuu

12

ApeHbl: 6eH301 U
TOJIYOJI.
ToKkCHYHOCTH
apeHoB

13

I'eneTnueckas
CBS3b
YIJIEBOAOPOIOB,
MPUHAJICKAIINX K
Ppa3IMYHBIM
KJIaccaM

14

[IpupoaHbie
WUCTOYHHUKH
YTJIEBOJIOPOOB!
MPUPOIHBIN Ta3 U
TIOTTyTHBIE
He(TSIHBIE Ta3bl,
HE(PTH U TPOILYKTHI




e€ mepepaboTKu

15

IIpuponusie
HMCTOYHUKH
YII€BOAOPOIOB:
IIPUPOJIHBIN ra3 u
MOMYTHBIE
He(TsIHBIC ra3bl,
He(Th ¥ MPOAYKTHI
e€ mepepaboTKu

16

KoHntposbHas
pabota 1o paszeny
«YTIeBoaopOab»

17

[Ipenenbubie
OJIHOATOMHbIE
CIIMPTHI: METAHOJI
1 3TaHOJL.
Bonoponnas cBs3b

18

MHoroatroMHBIE
CITUPTHI:
STHJICHTJIMKOJIb U
TJIMLEPUH

19

@DeHOJI: CTpOEHHUE
MOJIEKYIIbI,
¢buznueckue u
XUMUYECKUE
CBOICTBA,
MIPUMEHEHHE

20

Anpnerunpr:
dbopManbaerua u
aleTabJIeTU/I.
Aneron

21

OIHOOCHOBHEIE
npeebHbIe
KapOOHOBbIE
KHUCIIOTHI:
MypaBbUHAS U
yKCyCHas

22

IIpaxTrueckas
pabota Ne 2.
«CBoiicTBa
pacTtBopa
YKCYCHOM
KHCIIOTBD)

23

CreapuHoBas u




OJIEUHOBAS
KHCJIOTBI, KaK
MPEJCTaBUTEIN
BBICIITHX
KapOOHOBBIX
KHCIIOT

24

Mpg11a Kak coJim
BBICIIIHX
KapOOHOBBIX
KHCJIOT, X
MOIOIIEE ACHCTBUE

25

Crnoxubie 3¢upsl
KaK IPOU3BOIHBIC
KapOOHOBBIX
KUCHOT. ['unponus
CIIO’KHBIX 3(pUpoB

26

Kupsl: ruaposms,
MIPUMCHEHHE,
Ouooruyeckas
POITb )KUPOB

27

YTrieBodsl: COCTaB,
KIaccupuKaIus.
Baxneiinue
MIPEACTABUTEINH:
TJII0K03a,

bpykTO3a,
caxaposa

28

Kpaxman n
LEJIT0I03a KaK
MIPUPOJIHBIE
MOJINMEPBI

29

KonTponbHas
pabora 1o pazaery
«Kucnopoaconepx
amue
OpTraHUYecKue
COEIMHEHUS»

30

AMUHBIL:
METHJIAMUH U
AHWINH

31

AMHHOKHCIIOTBI
Kak aM(poTepHbIC
OpraHUYECKUE
COEIMHEHHS, UX




OHOJIOTHYECKOE
3HAYECHHE.
IlenTuanl

32

benkxu xak
MIPUPOIHBIE
BBICOKOMOJICKYJISIP
HbIC COCOUHEHUS

33

OcHoBHBIC
IMOHSATHS XUMHUU
BBICOKOMOJIEKYJISIP
HBIX COEIUHEHUN

34

OcHoBHBIE
METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCAUHCHUM.
IImacTmaccsl,
Kay4yyKH, BOJIOKHA

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



