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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHH Ha YPOBHE CpeIHEr0 00111ero 0opa3oBanus pazpadboTaHa Ha
ocHoBe @DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3zoBaHuu B
Poccuiickoii  ®enepanuu», TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS (eaepaabHON
o0Opa3oBaTelbHON TporpaMMmbl cpeaHero oomiero oopazoBanus (DPOII COO),
npencrabiieHHbIX B DenepanbHOM TOCYIapCTBEHHOM OOpa30BaTENbHOM CTaHIapTe
COO, c¢ yuérom KoHuenuuu npenojaBaHus y4eOHOro mnpeaMera «XHMHS» B
oOpa3oBaTebHBIX OpraHu3aiusax Poccuiickoit deaepannu, peann3yromux OCHOBHbBIE
oOpasoBatenbHble TporpaMmsbl, yueoHoro miaHa MBOY «Uepuomopckast CII No3 um.
[lynoBkuna ®.®.» na 2023/2024 yuebubiii rox (mpukaz ot 31.08.2023 No 496),
nporpaMmMsl Boctiutanuss MbOY «Uepromopckas CIL Ne3 um. IlynoBkuna @.dD.» Ha
2023/2024 yaeGusriii rox (mpukas ot 23.08.2023 Ne 454).

Henssmu usyueHus npeamera «Xumusi» Ha O6a3zoBom ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMHpPOBAHUE CUCTEMbI XUMHUUECKUX 3HAHUN KaK BaXKHEUIIEH COCTaBIISIIOLICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOW JI€KaT KIIIOUEBbIE
HOHSTHS, PyHITaMEHTAJIbHBIE 3aKOHBI M TEOPUH XMMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOECHHE U NOHMMaHHUe CYLIHOCTH JOCTYITHBIX 000011IeHN
MHUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOPUEH HMX Pa3BUTHS U
CTaHOBJICHUS,

o (opmupoBaHue U pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XMMHUYECKHUX PEaKIUil, HEOOXOAUMBIX ISl TPUOOPETEHHS] YMEHUN
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUECKHUX SBJICHHM, UMEIOIINX MECTO B
IPUPOJIE, B MPAKTUYECKON U MIOBCETHEBHOMN KU3HMU;

e DPa3BUTUE YMEHHUI U CIOCOOOB JEATENbHOCTH, CBA3AHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHHEM  XHMHYECKOIO0  JKCIEPUMEHTA,  COOJIOJEHUEM  IPABUI
0e30macHOro o0panieHus ¢ BEIeCTBAMH.

Hapsany c stuMm, copepkareinbHasi XapaKTEpUCTHKA LENed U 3a0a4 U3Y4YEHUs
npeaMeTa B Iporpamme 1o XMMUM YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETaMH B CHCTEME CcpenHero oodmero obpaszoBanusi. CerogHs B
OpernojaBaHud XUMUU B OOJIbILIEH CTENEHH OTAAETCS MPEANOYTEHHE MPAKTHUYECKOU
KOMITOHEHTE COJEpKaHMsl O0yUeHHUsI, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHUKA
o01eo0pa3oBaTeIbHOM  OpraHW3allui, BIAJCIONIETO HE HAOOpOM 3HAHUW, a
(YHKIIMOHANBHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSAMH AKTUBHOTO
NOJyYEHHMs] 3HAHUW U IPUMEHEHUS UX B PEaIbHOM JKU3HU JJI PEIICHUS TPAKTUYECKUX
3ajad.

B cBsA3M ¢ 3TUM npu U3ydeHUU npeamera «XUMUsD» JOMHHHUPYIOLIEE 3HAYEHUE
MpUOOPETAIOT TaKue 3aJa4M, KaK:



afgantamnus OOyYarOMIMXCS K YCIOBHUSM JAMHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(dbopMUpOBaHNE UHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHECHHEM;

dbopMupoOBaHUE Y 00YUYAIOIINUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITH),
UMEIOIUX YHUBEPCATbHOE 3HAUCHHE ISl PA3JIMYHBIX BUIOB JCSITEIbHOCTU: PEIICHUS
mpoOiieM, TOMCKa, aHaimm3a ©W O00paboTKuM wWHpOpManuu, HEOOXOIUMBIX IS
MPUOOPETEHUS ONBITA ACATEIBHOCTH, KOTOpas 3aHUMAeT BAYKHOE MECTO B TO3HAHUU
XUMHUH, a TaKKe JJI1 OLUEHKH C IMO3UIIMKA KOJIOTMYECKOM Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMUYECKHUX MPOIECCOB Ha OPraHU3M YeJIOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE II03HABATEIIBHBIX HWHTEPECOB, HWHTEIUICKTYabHBIX W TBOPYECKHX
CIIOCOOHOCTEM O00y4YaromMXCsA: CIHOCOOHOCTH CaMOCTOSATEIbHO MPUOOpETaTh HOBBIE
3HAHMS M0 XMMHH B COOTBETCTBUHU C >KH3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHUU JJIsi TMOWCKA M aHain3a Y4eOHOW H
HAyYHO-TIOMYJISIPHON WH(OPMAITUU XHMHYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U pa3BUTHE Yy OOYYArONIMXCS ACCOLMATHUBHOTO W JIOTUYECKOIO
MBIIIJICHUS, HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, MPU IUIAHUPOBAHWH W TPOBEIACHUU XUMHUYECKOTO
AKCIICPUMCHTA;

BOCIIMTaHUE y  oOydarommuxcsi  yOekAEHHOCTH B  T'yMaHHCTHYECKOU
HAIMPaBICHHOCTH XHWMHH, €€ BaXHOW pOJM B PEIICHUH TIIOOAIBHBIX MPoOIemM
PaAIMOHAIBHOTO TMPUPOIONOIBE30BAHUS, IOMOMHEHUS JHEPTEeTHUYECKUX PECYPCOB U
COXpaHEHUS TPHUPOJAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOTrO
OTHOIIEHUS K TMPHUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXkKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TIONYYCHHBIX 3HAHUW [JJI1 TPUHITHS TPAMOTHBIX pEIICHUN B
CUTYaIHUSIX, CBI3aHHBIX C XUMUICCKUMU SBIICHUSMH.

B yueOHOM miiaHe cpenHero oo1iero oopa3zoBaHus npeaMer «Xumus» 0a30BOro
YPOBHS BXOJHT B COCTaB MPEAMETHOM 00acTu «ECTeCTBEHHO-HAYYHBIE PEMETHI.

OO6miee yuCiIO 4acoB, OTBEAEHHBIX JIJISI U3YYCHHsS] XUMHH, Ha 0a30BOM YpPOBHE
cpenHero ooiiero oopazoBanusi, cocrasisier 68 yacos: B 10 kinacce — 34 yaca (1 yac B
Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezneno).

INJIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUSA IIPOI'PAMMBLI 1O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnauBaer TpeOOBaHMS K  pe3yJbTaraM  OCBOEHUS
OOy4aIIMMHUCS MPOrpaMM  CpeaHero odmero o0pa3oBaHus  (JIMYHOCTHBIM,
METaInpeIMEeTHBIM U MPEAMETHBIM). HaydHO-MeTOoIn4IecKoi OCHOBOM 17151 pa3paboTKu



IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MpOrpaMM CpEeaHero oOmiero oOpa3oBaHUS
SABJISIETCS CUCTEMHO-IESITEIbHOCTHBIN OJIXO/.

B COOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MPEAMETa «XUMHS» HA YPOBHE CPEIHETO OOIIEro
00pa30BaHuUs BBIJICIECHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHUHUCKON TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHIO;

HaJIM4Khe MOTUBALIMH K O0YyUYEHHIO;

I[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHHM JUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIULIUNA 0a30BOIM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMXCS PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMH ULEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YHE MPaBOCO3HAHMS HKOJIOTMYECKOM KYIbTYphI U CIIOCOOHOCTH CTaBUTh LIENIH
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUSA TNpenMera «XUMUsS» JOCTUTaloTCs B
€IMHCTBE Y4eOHOW W BOCHUTATENbHOM JEATENBbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U
ujealaMi POCCHUIMCKOro rpa)kIaHCKOro OOIECTBa, MPUHATHIMU B OOIIECTBE HOpMaMu
U [paBWiIaMU  TOBEJEHUS, CIOCOOCTBYIOIIMMHM TPOLECCAM  CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH 00 YyYaIOIIUXCA.

JInuHOCTHBIE  Pe3yibTaThl  OCBOCHUS  IpeaMeTa «XHUMUsS»  OTpaxaroT
c()OPMHPOBAHHOCTh ONbITA IIO3HABATEIbBHOM W MPAKTUYECKOW JIE€ATEIbHOCTH
o0y4aromuxcs No peaan3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakaaHCKOr0 BOCIMTAHUS .

OCO3HaHUS OOYYAIOLIUMUCS CBOMX KOHCTUTYI[MOHHBIX MpaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOINOPSIKY;

NpEe/ICTaBIIEHUS O COLIMAJIBHBIX HOpMax M MpaBUiIaX MEKIMYHOCTHBIX OTHOILICHHMA
B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATENbHOCTH MPH CO3AAHUU y4EOHBIX
OPOEKTOB, PEIIEHUH Y4YEOHBIX M MMO3HABATENIbHBIX 3a7a4, BBIOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHHUS, JTOTUKY U apTYMEHTHI
APYTUX MPHU aHATIM3€ Pa3IMYHBIX BUJOB YU€OHOM NESTENbHOCTH;

2) NIaTPHOTUYECKOI0 BOCTIUTAHMA

LHEHHOCTHOI'O OTHOUIEHWS K HCTOPUYECKOMY UM HAydYHOMY  HAcCJEAUIO
OTEYECTBEHHON XUMUHU;

YBaXEHUS K IMPOLECCYy TBOpUECTBA B O0OJACTH TEOPHUM U MPAKTUUECKOTO
MPUMEHEHUS XUMHH, OCO3HAHHMS TOIrO, YTO JOCTH)KEHHUS HAyKH €CThb pe3yibTaT



JUTUTENBHBIX HAOJIIOACHU M, KPOITOTIUBBIX SKCIIEPUMEHTAJIBHBIX IIOUCKOB, ITOCTOSTHHOT'O
Tpy/Zla Y4EHBIX U MPAKTUKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTUBOB B IMOJIYYEHHH U MOCIEAYIOIIEM aHau3e
MH(pOpMAIK O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJECHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllMH, CBS3aHHBIE C XUMUYECKUMU SIBJICHUSMU, U
MPUHUMATH OCO3HAHHBIE PEIIECHU S, OPUCHTUPYACH Ha MOPATIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTH;

FOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U TMPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUM H3THUX
MOCTYTKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAHUS  IIEHHOCTEW 3J0poBOro W  Oe3omacHoro obOpasza  JKU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoieHUsT MpaBuil  Oe€30MacHOro oOpalleHuss C BelecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JEATEIBHOCTH;

MMOHUMAHUS IEHHOCTHU MPaBWI UHIUBUYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOT0
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIAEACTBUM M HENPUITHS BPEAHBIX IPHUBBIYEK (yHOTpeOaeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHHUKaTUBHOMN KOMITIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKON
JESTENbHOCTH, OOLIECTBEHHO TOJIE3HON, TBOPUECKOU U APYTUX BHUJIAX JACATEIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE YYaCTHE B PEHICHUU MPAKTUYECKHUX 3a7ad COIHAIbHOMN
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YUYEHHIO MPOdecCHil pa3jauvyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM MO0 XUMHUH;

YBaKEHHUS K TPYLY, JIOJAM TPpyAa U pe3ysibTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaIbHON TPAEKTOPUHN 00pa30BaHMUS,
Oynymiedt npodeccur M peanu3alid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUH, WHTEPECOB U TMOTPEOHOCTEH
00IIecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

OKOJIOTMUYECKH I1eJIECOO0OPA3HOr0 OTHOIICHHS K TIPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3eMIIE;

MOHUMAHUS TJI00aBHOTO XapakTepa HKOJOTMYECKUX TMpoOjieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOITHON U COIUATILHON CPE/Ibl;



OCO3HAHMSI HEOOXOAMMOCTH HCIOJIb30BAHUS TOCTHKEHUN XUMUU NIl pElIeHUs
BOIIPOCOB PALIMOHAJIBHOI'O IIPUPOAOIIOJIb30BAHNUS;

AKTUBHOIO HENPUATHUS JEHMCTBUM, NPUHOCAIINX BpEJ OKPYKAIOLIEH MPUPOJHOU
cpene, YMEHHUsS TPOTHO3UPOBATH HEOIArONpPHUATHBIC SKOJOTMYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX IEUCTBUH U NMPEIOTBpAIIaTh UX;

HaJIMYUsl PA3BUTOIO SKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOW KYJIbTYPBHI,
OMbITa JACATEIBHOCTH IKOJIOTMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B TIO3HABATENbHON, KOMMYHUKATUBHOM U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSATH UJCOJIOTUH XeMohoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs crenuUKN XUMHUH KaK HayKd, OCO3HaHUS €€ posii B pOpMUPOBAHUU
PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I[EJIOCTHOTO MPEACTABICHHS 00
OKPYXKaKIIEM MUPE KaK O €IMHCTBE MPUPOABLI U YEJIOBEKA, B TO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu mpodJieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHHU JIJIsi COBPEMEHHOMN TUBUIIM3ALINY: B
e€ TYMaHHCTHYECKOW HAMpPAaBICHHOCTH W BAXXHOW PONHM B CO3aHUM HOBOW 0a3bl
MaTepUaNbHONW KYJIbTYPhl, PEUICHUH TI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DJHEPre€TUYECKOM, THIIEBOM M  3KOJOTMYECKON
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIIEYEHUU YCIOBUN YCHEIIHOTO Tpyda U
HKOJIOTUIECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IOHUMAHUS CYIIIHOCTA METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMbIe
3HAHMS JJI aHAJIU3a U OOBSICHEHUS SBJICHUM OKPYKAIOUIEro MUpPa U MPOUCXOISAIIUX B
HEM WM3MEHEHUW, YMEHHUS JellaTh 00OCHOBAHHBIC 3aKIIOUCHUS] HA OCHOBE HAaYYHBIX
(haKTOB ¥ UMEIOIINXCS JaHHBIX C LEJIbIO MOJIYYEHHUS IOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XMMUYECKUE 3HAHUS JJIs1 PEeUICHUS
po0JieM B peabHbIX KU3HEHHBIX CUTYAIIUAX;

VMHTEPECA K O3HAHUIO U UCCIIEI0OBATEIbCKON AEATENbHOCTH;

FOTOBHOCTM W CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM Tpy/la B Pa3IUyHBIX cdepax mnpodhecCHoHATHHOM
NEATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbBTATBI

MeranpenMeTHbie pPe3yiabTaThl OCBOCHHS Y4YE€OHOro mpeamera «XHUMUs» Ha

YPOBHE CpEeIHEro 001Iero o0pa3oBaHus BKIIOYAIOT:



3HAYMMBbIE LTSt dbopMupoBaHus MUPOBO33pPEHUS oOy4arommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIIpEAMETHbIE) OOIIEHAYUYHbIE TOHATHS, OTpaKaroIIne
IIEJIOCTHOCTh HAy4YHOW KAPTUHBI MHUPAa © CHENU(PUKY METOJOB TO3HAHWS,
WCIIOIb3YEeMbIX B E€CTECTBEHHBIX HayKax (Marepus, BEILECTBO, SHEPrusi, SIBJICHUE,
MpoIIeCC, CUCTeMa, HAy4YHBbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC Y4YeOHBIC eHCTBHs (TMO3HABaTENbHBIC, KOMMYHHKATHUBHEIC,
peryisTUBHBIE), oOecneunBaronye GopMupoBaHue QyHKIMOHAIBHOW I'PaMOTHOCTH U
COLIMAJILHON KOMIIETEHIIMU 00yYaromxcs;

CIIOCOOHOCTh 00YYAIONIUXCSl UCIOJIB30BATh OCBOCHHBIE MEKIMCIHUILUIUHAPHBIE,
MHPOBO33PEHUYECKNEC 3HAHUS U YHUBEPCATbHbBIE YIeOHbIE ACHCTBUS B TTO3HABATEIHLHOMN
Y COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yiabTaThl  OTpPaKalOT  OBJAJEHUE  YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIHLHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMH JICUCTBUSIMHU.

OByaieHHe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMU Ae€HCTBUAMM:

1) 6a30Bble JIOrHYecKue JeicTBUS:

CaMOCTOSATEIHHO (POPMYITUPOBATH U AKTYaJTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

OMpENENsATh IeNN JEITeIbHOCTH, 3ajaBasi mapamMeTpbl U KPUTEPUH HX
JOCTH)KEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHHOCTH C TTOCTaBJICHHBIMHU LIEIISIMHU;

UCIOJIb30BaTh NPU OCBOCHUU 3HAHUNM TMPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICTISATh XapaKTEPHbIC NPHU3HAKU TOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIIME TOHSTUSA MJi1 OOBSCHEHMS] OTIENbHBIX (DAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHMS U KPUTEPHUH JIJISl KJIACCU(UKAIIMK BEIIECTB U XMMHUECKUX
pEaAKIU;

YCTAaHABJIMBaTh  MPUYMHHO-CJICACTBEHHbIC  CBS3M  MEXAY  HM3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKIAEHUS (MHIYKTUBHBIC, ISTYKTUBHBIC, 10 aHAJIIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH U TPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBIICHUSX,
bopMyIUPOBATh BBIBOBI U 3aKJIIOUCHUS;

OPUMEHSATh B NPOLECCE IMO3HAHMS, HCIOJIb3yeMble B XMMHUU CHMBOJUYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPa30OBLIBATH MOJIETBHBIC MPEACTABICHUS — XHUMHUYECKHUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMudeckasi (opmylia, ypaBHEHHE XUMHUYECKON peakiuu —
IpU PEIICHUU YYEeOHBIX I[IO3HABATEIBHBIX M TMPAKTHUUECKUX 3a/a4, MPUMEHSITh
Ha3BaHHbIE MOJIETbHbBIE TPEACTABICHUS [JISi BBISIBICHUS XapaKTEPHBIX NPU3HAKOB
U3y4aeMbIX BEIIECCTB U XUMHUUYECKUX PEAKIIH.

2) 0a3oBbIe HcCIeI0BaTeIbCKUE TeHCTBUSI:



BJaJeTh OCHOBAaMH METOAOB HAy4YHOIO ITO3HAHUS BEIIECTB M XHMHUYECKUX
peaKIu;

(GopMynupoOBaTh LENU U 33J]a4l UCCIEeI0BAaHUS, HCIIONb30BATh IMOCTABICHHBIE U
CaMOCTOSTENBHO C(hOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA IMO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBbIX
CYXICHUU;

BJIQJIETh HABBIKAMU  CaMOCTOATEJIBHOIO  IUIAHUPOBAHHUS W MPOBEACHUS
YYEHHUYECKUX 3KCIEPHUMEHTOB, COBEPLICHCTBOBATh YMEHHs HaOJIONAaTh 3a XOJIOM
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro  pe3yibrar, (OpMyJIHpOBATH
00001IeHNsI U BBIBOJbl OTHOCHUTEIBHO JOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEOBAHMUS,
COCTaBJISITb 0OOCHOBAHHBINA OTYET O MPOJCIAHHOMN padboTe;

OpUOOpeTaTh  ONBIT  YYEHUYECKOM  HCCIAEAOBATENIbCKOM M IPOEKTHOU
JESITENbHOCTH, MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY IOMCKY
METO/IOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B [IO3HAHUS.

3) pa6ora c napopmanueit:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALMK (HAYYHO-TIOMYJIsIpHAS
JaUTepaTypa XMMHUUECKOIO COJEpKaHus, CIpaBOUHble TOcoOus, pecypcebl MHTEepHETa),
aHaJIM3UPOBATh HH(OPMALIMIO PA3IMUHBIX BUAOB U (POPM IPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

(GopMyIHpOBaTh 3aMPOCH] U MPUMEHSTH Pa3IMYHbIe METOIbI IPU TOUCKE U 0TOOpE
UHpOpMaIUH, HEOOXOIMMOM JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIA,

npuoOpeTaTh  OMBIT  MCIOJIB30BAHUA  HMH()OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpaTh ONTUMANIbHYIO (hOpMY MpencTaBIeHUs] HHPOpMaALUU
(cxemsl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHUE);

HCIIOJIb30BaTh HAYUYHBIM S3bIK B KaYeCTBE CPEICTBA MpH pabOTe C XUMHUYECKOM
uH(popMauen: MPUMEHITh MeXIPeAMETHbIE ((PU3NYECKHEe U MAaTEMAaTUYECKHE) 3HAKU
U CUMBOJIBI, (OpMYJibl, a00pEBUATYPBI, HOMEHKIATYPY;

UCMOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJITHOCTH.

OByageHne yHMBEPCAIbHBIMM KOMMYHHMKATUBHBIMH AeHCTBUSIMH:

3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJAaeMOM TE€MBbl B XOJl€ JIuajnora W/Wiu
IUCKYCCHH, BBICKA3bIBaTh WAEHU, (GOPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS MIPEAJIOKEHHOM 3a1a4H;

BBICTYNAaTh C Mpe3eHTalMell pe3yJbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
HOJIYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU
XUMHYECKOTO HKCIIEPUMEHTa, IMPAKTUYECKOW paboThl IO HCCIIEJOBAaHUIO CBOICTB
M3Y4YaeMbIX BEIECTB, pealn3alruyd y4eOHOro MpoeKkTa U (popMyJIHpOBaTh BBIBOABI 11O



pe3yapTaraM MPOBEAEHHBIX HCCIEIOBAHUI IyTEM COrJACOBAHMS IMO3ULIUNA B XOJE
00CYXJIeHHsI 1 0OMEHa MHEHHUSIMHU.

OBJaieHne YHUBEPCATbHBIMH PeryJISTUBHBIMHU JCHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYIIECTBIISITH CBOI  IMO3HABATEILHYIO
NeSATEebHOCTh, oOmpeaeisiss e€ Iend | 3aJadd, KOHTPOJUPOBaTh M 1O Mepe
HEOOXOJIMMOCTH  KOPPEKTUPOBATh  TMpeIjaraeéMplii  aJirOpuT™M  JEHCTBUNA  TIPH
BBIIIOJIHEHUM Y4E€OHBIX M  HCCJIENOBATEIbCKMX 3ajJad, BbIOMpaTh HamOojee
3¢ PeKkTUBHBIN CIOCOO UX pElIeHUs C YUETOM MOJYyUYeHHUSI HOBBIX 3HAHUM O BEIIEeCTBaX
U XUMUYECKUX PEAKIUX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEU JESITEIbHOCTH HA OCHOBE CaMOaHalIW3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTrHbIe pe3yabTaThl OCBOEHUS Kypca «Opranuyeckas XUMUs OTPaKAIOT:

c(hopMUPOBAHHOCTD MIPEACTABICHUM O XUMUYECKOU COCTABJISIOIICH €CTECTBEHHO-
HAy4YHOM KApTUHBl MHUpPA, POJM XHUMHH B TIO3HAHUM SIBIICHUN MNPUPOABI, B
(bopMUPOBAHUYT MBITIUICHUS U KYJIbTYPBI IMYHOCTH, €€ (DYHKIIMOHATBLHON TPaMOTHOCTH,
HEOOXOJMMON JIJI PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIIEHHS K CBOEMY 37I0POBbIO U MIPUPOTHON Cpeie;

BJIAJICHUE CHUCTEMOM XAMUYECKUX 3HAHUU, KoTOopas BKJIFOYAET:
OCHOBOITOJIATAIONINE TOHITHS (XUMUYECKUNA AJIIEMEHT, aTOM, SJIEKTPOHHAsI 000J0YKa
aToMa, MOJIEKYyJla, BaJIEHTHOCTh, DJIEKTPOOTPHUIATEILHOCTh, XUMUYECKasi CBSI3b,
CTpYKTypHasi ¢opmyna (pa3BEpHyTass M COKpaliéHHas), MOJb, MOJISIpHas Macca,
MOJIIDHBIM  00BEM, YTJIEpOAHBIM CKeNeT, (yHKIMOHaNbHAs Tpymmna, pajaukad,
M30MEpHsi, U30MEPbI, TOMOJIOTUYECKUIN Psii, TOMOJIOTH, YTIE€BOJOPOJbI, KUCIOPOJ U
a30TCO/AEPKAIIME  COCAUHEHHS, MOHOMEp, TOJHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHMs); TEOPUHM U 3aKOHBI (TEOpUS  CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHUS,
Jexaniue B OCHOBE MOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM,
(dakToNOrMYecKue CBEICHMS O CBOMCTBax, COCTaBe, MOJYYeHMHM U Oe30MacHOM
UCTIOJIb30BAaHUM BAXKHEWIIIMX OPTraHUYECKHX BEIIECTB B OBITY U TPAKTUYECKOM
NesTeTbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHUH BBISBIISITE XapaKTepHbIE TNPU3HAKKA TOHATHUH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COEINHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIh30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOM) dhopmy
OpraHUYECKUX BEUIECTB M YPABHEHUM XUMHYECKHUX PEAKIMH, M3TOTABIMBATh MOJEIU



MOJIEKYJI ~OpPraHMYECKHX BELIECTB [JIs WUIIOCTPaMd MX XUMHYECKOTO |
IPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUH yCTAHABIMBATh NPUHAJICKHOCTh H3YUCHHBIX
OpPraHUYECKHUX BEIIECTB MO0 UX COCTABY U CTPOCHHUIO K ONPENETEHHOMY KiacCy/TpyIie
coelMHEeHUN  (YIJIeBOJOPOJbI, KHUCIOPOA U  a30TCOJEpXKAIlMEe  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsS), [1aBaThb WM Ha3BaHMs 110 CHCTEMATHYECKOM
Homenknatype (IUPAC), a Takxe NpuBOIWUTH TPUBHAIbHBIC HA3BAHHS OTAEIHHBIX
OpPraHUYECKUX BEUIECTB (STWJIEH, NMPOIMUIEH, AlETUJIEH, 3TWICHIJIMKOJb, TIULEPUH,
denon, dopmanbrerus, ameTranbAerusl, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa,
OJIEMHOBasl KUCJIOTa, CTEAPUHOBAsI KUCJIO0TA, IIII0K03a, (PPyKTO3a, Kpaxmal, LeI03a,
[JIMIIVH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPENEISATh BHUABl XUMHUYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);

cOPMUPOBAHHOCTb YMEHHUSI MPUMEHSTHh TOJOXKEHUS TEOPUH CTPOCHHUS
opranudeckux BemecTB A. M. byrnepoBa misg oOBSCHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPaHEHHsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX ITPEICTABUTENIEH PA3IIMYHBIX KJIIACCOB OPraHUYECKUX
BeIlleCTB (METaH, ATaH, 3TUJICH, MPOIUJIEH, alleTuieH, OyraaueH-1,3, meTunOyraaueH-
1,3, GeH3051, METAHOJ], 3TAHO], STWIEHIJIMKOJb, TIUUEPUH, (EHOJI, aleTaabIeru/,
MypaBbHUHAsl M YKCYCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmal, LEJUIK0I03a, aMUHOYKCYCHAast
KHCJIOTAa), WJUTIOCTPUPOBATh TIE€HETHYECKYIO CBSI3b MEXAY HUMHU YpPaBHEHHSIMU
COOTBETCTBYIOIIUX XMMHYECKUX PEAKIIMI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTh HCTOYHUKHU YIIE€BOAOPOIHOIO
CoIpbs (HEdTh, MPUPOJIHBIN Ta3, yroyib), CIOCOOBI WX MEPEepPabOTKU U MPAKTHIECKOE
NpUMEHEHNE POAYKTOB IepepaboTKu;

c(OPMHPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIUUCIEHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WJIM MPOJIYKTa
pEeaKuu 10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTb YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAaX
HAy4YHOT'O MMO3HAHUS, UCIIOJIB3YEMBIX B XUMUH IIPU U3YYEHUU BEIIECTB U XUMUYECKHUX
ABJIeHUN (HaOIIOACHUE, U3MEPEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOIb30BATh
CUCTEMHBIE XUMUYECKHUE 3HAHMS JIJIl IPUHITHUS PELIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHM COOJIIOAAaTh MpaBWa IMOJIb30BAHUS XHUMHYECKOM
nocyao u jabopaTOpHBIM OOOpYAOBaHHMEM, a TakKe IMpaBuiIa OOpalleHus ¢
BELIECTBAMH B COOTBETCTBMM C HMHCTPYKUUSMH IO BBIIOJHEHUIO J1aDOpaTOPHBIX
XUMHUYECKHUX OIBITOB;



cOpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMOJIHATH  XUMUYECKUN
AKCIIEPUMEHT (TpEeBpalleHUs OPraHUYECKUX BEIIECTB NPHU HArpEeBaHUM, MOIYYEHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPU HarpeBaHUM, I[IBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKH 0€30MacHOCTH MpH OOpaIlleHUH ¢ BEIIECTBAMU U JIaOOPaTOPHBIM
000pyZ0OBaHUEM, MPEJCTABIATh PE3YJIbTAaThl XUMHUUYECKOTO HKCIIEpUMEHTa B (hopme
3alUCU YPABHEHUM COOTBETCTBYIOUIUX PEAKIUN U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
3THUX PE3yJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHAJIU3UPOBATH  XUMHUYECKYIO
uHGOpMAIIMIO, TIONyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICcTBa MacCOBOM
uHpopmaruu, aTepHET M ApyTHX);

c(hopMUPOBAHHOCTH yMEHUM cobiro1aTh npaBuiia AKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JEATENBHOCTH B LIETSAX COXPAHEHUS
CBOETO 3JI0POBbSI M OKPYXKAIOLIEW MPUPOJHOW CpEIbl, OCO3HAaBaTh OIACHOCTh
BO3/ICMCTBUS Ha KUBbIE OPTAHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IPEAOTBPALLIEHUS UX BPEAHOTO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT OOyYaloOIIUXCSl C OTPaHMYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOAAaX T[O3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUTSL CJIETIBIX U CIA0OBUISIINX O0YUYaIOIIUXCs: YMEHHE UCIIOJIb30BaTh pelbeHO-
TOUCUHYIO CUCTeMY oOo3HaueHwuit JI. bpaiins ais 3anvcu xumuyaeckux Gopmy.

11 KJIIACC

[IpenMeTrHble pe3yabTaThl OCBOCHHS Kypca «OO01ias U HeopraHudecKass XUuMHUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHUN: O  XHMHUYECKOH  COCTaBJISIOIICH
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHUPA, POJIU XMMHUH B TIO3HAHUM SBJICHUN MPUPOJBI, B
(dhopMUPOBaHUHU MBIIIJICHUS U KYJbTYPhI JUYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOIMMOM JUIsl PEIIeHUs] MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBbIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOW  XMMHUYECKMX  3HaHH, KOTopas BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKHA JJIEMEHT, aroM, wu3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWUTaTM aToMOB, HOH, MOJEKylIa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKUCICHHS, XHUMHYECKas CBS3b
(KoBaJieHTHAs, MOHHAs, METaJUIMYecKas, BOJAOPOAHAs), KpUCTa/UIMUecKas pelérka,
TUNBl ~ XUMHUYECKUX  pEakKlMil,  pacTBOp,  DJIEKTPOJIUTBHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ AUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakiuu, XUMHYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCOLMAIMU, Tepuoandeckuil 3axkon . . Menaeneesa, 3aKoH



COXpPAaHEHMSI MAacChl BEILECTB, 3aKOH COXPAHCHHsS W NPEBPALICHUS HDHEPTUH IIPU
XUMUYECKUX  pEaKIMsX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH  SI3bIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUHN, (PAKTOJIOTHUUECKHUE CBEICHUSI O CBOMCTBaX,
coCcTaBe, TMOJIYyYCHHH W 0€30MacHOM HCIOJIb30BAaHUN BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATETbHOCTH YETOBEKA;

c(OPMHPOBAHHOCTh YMEHHWH BBISBIATh XapaKTepHBIC TMPU3HAKU TOHITHH,
YCTaHABIMUBAaTh KX B3aUMOCBA3b, HCMOJIB30BaTh COOTBETCTBYIOUIWE TMOHATUS IIPHU
OMMCAHNUN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(OpMHUPOBAHHOCTh YMEHHH HCIOIb30BATh XUMHUYECKYI0 CHUMBOJUKY IS
coctaByieHHs (HOPMYJI BEIIECTB U YPAaBHCHUN XUMHUECKUX PEAKITUH, CHCTEMAaTHIECKYIO
Homenkiarypy (IJUPAC) u TpuBuanbHble Ha3BaHHUS OTIEIbHBIX HEOPTaHUYECKHUX
BEUIECTB (yrapHbIl ra3, YIJIEKUCIbIA ra3, aMMUak, rami€Has W3BeCTb, HeraméHas
U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUI OMNpENeNsITh BaJCHTHOCTh M CTEICHb OKHCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTABA, BUJl XUMUYECKON CBA3U
(koBasieHTHasl, HOHHAsA, MeTauIMuecKas, BOJOPOAHAs) B COCIUHEHUSAX, THUI
KPUCTAJIIMYECKON PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs1, MOJIEKYJIIpHAsl, MOHHAS,
MeTaJITMYEeCcKasi), XapaKkTep Cpebl B BOJHBIX pACTBOPAaX HEOPTaHUUECKUX COCTMHEHUN;

c(hOopMUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAJICKHOCTh HEOPTaHUYECKHUX
BEIIECTB IO HUX COCTaBY K OMNpENeIEHHOMY KIACCy/TpymIe COeIUHEHUH (MpOCThIe
BEIIECTBA — METAUIBI M HEMETAJUIbI, OKCHJIbI, OCHOBAHHWS, KHUCIIOTHI, aM(OTEPHBIC
TUAPOKCHUJIBI, COJIN);

c(hopMUPOBAHHOCTb YMEHHI PAacCKphIBATh CMBICI Nepuoandeckoro 3akona [{. U.
MenzeneeBa U JAEMOHCTPUPOBATh €0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEpHU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJeMeHTOB |—4 mnepuomoB Ilepuognyueckoil CHUCTEMBI XHUMHUYECKHX
anemenToB J1. V1. MenneneeBa, HCHOb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OpOUTAIIHY,
(QHEPTeTUYECKHE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHMYECKUX DJIEMEHTOB U UX COCAMHEHUH 110 nepuonaM U rpynnam [lepuonnueckon
cucTeMbl XuMuueckux diemeHToB . 1. Menneneesa,;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTePU30BaTh (OMUCKHIBAThH) O0INE XUMUIECKUE
CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKJY HEOPraHUYECKHMMHU BEIIECTBAMU C
NOMOIIBI YPABHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIL;

c(OpMHUPOBAHHOCTh yMEHHUS KIACCU(DUIIMPOBATh XUMHUYECKHUE PEAKIMHU TI0
pa3JIMUHbIM TpU3HAKaM (YHCIY U COCTaBy pearupyrolux BeELIECTB, TEIIOBOMY



ahdexTy peakiuu, U3MEHEHHIO CTElEeHEeW OKHCIECHUS DJIEMEHTOB, OOpaTHUMOCTHU
peakIuu, y4acTHIO KaTalau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUHN COCTABIISTH YPABHCHHSI PEAKITUIN PA3TMIHBIX THIIOB,
MOJIHBIE M COKpAIEHHbIC YPAaBHEHUSI pEaKIMii MOHHOrO OOMEHa, YUUThIBAsA YCIOBUS,
IIPU KOTOPBIX ITU PEAKIIUH UAYT 0 KOHIIA;

cOPMHUPOBAHHOCT ~ YMEHUH  MPOBOAUTH  PEAKIMH,  TOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB PA3JIMUHbIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  pacKpblBaTh  CYHUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX PEAKIIMI MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOT'O OaaHca dTUX
peakuuu;

c(hOpMUPOBAHHOCTb YMEHUM OOBSICHATH 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOU
peakiuu OT Pa3jINYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XMMHYECKOr0 paBHOBECHS B
3aBUCUMOCTH OT BHEIIHEro Bo3aeiicTBus (npunimn Jle [llarenke);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEPU30BaATh XUMUIECKHE TIPOIIECCHI, JISKAIIIHE
B OCHOBE MPOMBIIUICHHOTO TMOJIYyYEeHHUs] CEPHOM KHCJIOThI, aMMHakKa, a TakKke
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 0OUTUX HAYYHBIX MPUHIIMIIAX U HKOJIOTMYECKUX
npo0iieMax XMMUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb yMEHUW MPOBOJUTH BBIYUCIEHUS C HCIOJIB30BAHUEM
MOHSTHS «MacCOBas JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPHU
XUMHYECKUX pEeaKIMsIX, MacChl BellecTBa WIM 00bEMa Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCE€ WIH O0BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BELIECTB, TEIUIOBOro 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOAATh MpaBUia TOJB30BAHUS XUMHYECKOU
MOCYJI0M ¥ JabOpaTOPHBIM O0OpYJOBaHUEM, a TaKXKe TMpaBuia OOpaIieHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKUMSAMHU IO BBHIMIOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH ¥ BBIMOJIHATH  XUMUYECKUN
AKCHEPUMEHT (pa3joKeHUE MEPOKCHUJIa BOJOPOJAa B MPUCYTCTBUM KaTalnd3aTopa,
OTpEEIIEHHE CPEelbl PACTBOPOB BEILECTB C MOMOUIbIO YHUBEPCAIBLHOIO MHJMUKATOPA,
BJIMSIHUE PA3NIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIMK, peaKIMi HOHHOTO
oOMEHa, KauyeCTBEHHBIE peakInu Ha Cynab(dar-, KapOoHAT- W XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO0 TeMaMm «MeTamib» U
«Hemeranabi») B COOTBETCTBUU C MPaBWJIAMH TEXHUKU 0€30MMaCHOCTH IIPU O0parieHuu
C BemlecTBaMU U JaOOpaTOPHBIM O0OPYIOBAaHUEM, MPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOT0 dKCIIEpUMEHTa B (hOpMe 3alnch ypaBHEHUI COOTBETCTBYIOIIUX PEaKIUi
1 (hOpMyIHpPOBaTh BBHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;



cOpMHUPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  AHAIU3UPOBATH  XHUMHUYECKYIO
uHbOpMAIIMIO, TIOJyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpeACcTBa MacCOBOM
KOMMYHUKaluu, THTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUM co0JroaaTh npaBuiia AKOJIOTUYECKHU
1eJ1ecO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B IEJISIX COXPAHEHUS
CBOEr0 3JIOPOBbS M OKpYXKaloIIell MPUPOIHOW Cpelbl, OCO3HABaThb OMNACHOCTh
BO3JICMCTBUS HA >KUBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB, MOHUMAs CMBbICI
nokazarens [1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIlCHUS
UX BPEIHOTO BO3JICUCTBUS HA OPTAaHU3M YEIIOBEKA;

JUIsT OOYYaloOIIUXCS C OTPaHMYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: yMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CHETBIX U CIA0OBUASIINX O0YUYaIOIIUXCs: YMEHUE UCIIOJIb30BaTh pelbeHO-
TOUCUHYIO cCUCTeMy oOo3HaueHu JI. bpaiins mist 3anucu XuMudeckux GopMyiL.

COAEPKAHUE YYEBHOI'O ITPEJMETA
10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUHU

[IpenMer oprannueckod XWMUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUCHHUE B
MOJIYYEHUHU HOBBIX BEIIECTB W MaTepuUasioB. Teopus CTPOCHHUS OPraHUYECKHUX
coenuuenuii A. M. byrtiepoBa, €€ ocHoBHbIe MonoxkeHUsi. CTpyKTypHbIE (HOPMYIIbI
OpraHUYecKuX BeulecTB. ['omosiorusi, n3oMepusi. XuMU4Y€ECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupuUKalMu OpraHUYEcKUX BemlecTB. HomeHkmarypa
OpPraHUYECKUX COCAMHEHUH (CUCTeMaTUYeCcKasi) ¥ TPUBHAJIbHBIC HA3BAHUS BAXKHEUIIINX
MPEACTABUTEIIEH KIACCOB OPraHUYECKUX BEUIECTB.

OKCIEPUMEHTAIbHBIE METO/Abl M3Y4YEHHUS BEIIECTB M HX MpEeBpaIlcHUM:
O3HaKOMJIEHHE € 00pa3laMu OpraHUYeCKHUX BEIECTB U MaTepUalaMU Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJl OpPraHMYeCKHX BEIIECTB, HAOJIOJCHUE U OMHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPTraHMYEeCKUX BEUIECTB IpHU
HarpeBaHuH (IJIaBJICHUE, OOYTJIUBAaHUE U TOPECHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psAll. MeTaH 1 3TaH — NpocTenimne
MPEACTABUTENN ATKAHOB: (PU3NUYECKHE U XUMHUYECKHE CBOMCTBA (PEaKIUU 3aMEIICHUS
Y TOPEHUS ), HAXO0XKICHUE B MPUPOJIC, MOTYUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUU pAN. DTWIEH U MNPONUIEH —
POCTEHIITNE MPECTABUTEIN AIKEHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApaTallid, OKUCICHUS U MOJUMEpPU3AIIUH),
MOJIy4YE€HUE U IPUMEHEHHE.



Ankaauensl: OyrtamueH-1,3 u werwiOyTtagueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBa (peakius mnoiauMmepusanuu). llodydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUS, TOMOJOTHUECKUN psii. AIETUIEH —
MIPOCTEHIINI MTPEJCTABUTENbh aJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peakid TUAPUPOBAHUSA, TaJOTEHUPOBAHMS, THUIpaATallid, TOPEHHS),
MOJIy4YEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (PU3NYECKUE WU XUMHUYECKHE CBOWCTBA
(peakiu rajoreHUpPOBAHUS M HUTPOBAHUS), TMOJYYEHUE U TpUMEeHeHue. Tonyon:
cocmas, cmpoenue, Qusuyeckue u Xumuieckue c8oUCmea (peakyuu 2an02eHUupoB8ans.
U HUMPOBAHUsL), noyueHue u npumeHeHue. TOKCUHYHOCTb apeHOB. ['eHeTHuecKas CBs3b
MEXy YIJI€BOAOPOAaMU, MIPUHAJICKAITUMHU K PA3TUIHBIM KJIACCaM.

[IpupoHbie UCTOUHUKH YTIIE€BOJOPOAOB. [IpupogHbIii ra3 U nonyTHble HEPTIHBIE
razpl. Hedts um e€ mpomcxoxnaenune. CrocoObl mepepaboTku HedTH: TMeperoHka,
KPEKHUHT (TepMUYECKUH, KaTaauTuueckuil), nuponus. [IpoaykTel nepepaboTku HeTH,
UX MPUMEHEHUE B MPOMBIIIJIEHHOCTU U B ObITy. KaMeHHBIN yroiab ¥ MPOAYKTHI €ro
nepepadboTKH.

OKCIIEpUMEHTAIIbHBIE METO/Abl M3Y4YEHHUS BEIIECTB M HX MpPEeBpallCHUM:
O3HAKOMJIEHHE C 00pa3liaMH MIacTMacC, KaydyKoB U pe3uHbl, Koyuiekiuu «Hed1b» u
«YTO0nb», MOJCIUPOBAHHE MOJICKYJI YIJIEBOAOPOJOB W TajJOr€HONPOU3BOIHBIX,
IPOBEJICHNE MIPAKTUYECKON pabOThI: MOTYyYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3agaum.

BorunciieHnst o ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bE€Ma, KOJIM4ECTBA
UCXOJIHOTO BEIIECTBA WJIM TPOJYKTa PEAKIMU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucaopoaconep:kamue opranHu4ecKue coeJMHHEHUA

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTPOEHUE, PU3NIECKUE
U XUMHUYECKHE CBOMCTBA (pEakKIMu ¢ aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPOAaMH,
ropeHue), MpuMeHeHne. BomopoaHbIie CBSA3M MEXITY MOJICKYJIaMU CIIUPTOB. JleiicTBue
METAaHOJIa ¥ ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaTroMHbi€ CIUPThL. DTUIICHTJIMKOJb U TJIUIEPUH: CTpOeHUEe, PU3NIECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBUE CO IIEIOYHBIMU METajllaMH, KaueCTBEHHas
peakiusi HAa MHOIOAaTOMHbIE CIIUPTHI). JelicTBUE Ha opraHu3Mm yenoBeka. [[pumenenue
JIMLEPUHA U STUJICHTJIAKOJIS.

®deHoN: CTPOCHHE MOJEKYJbl, (U3NYECKHME U XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue gpenona.

Anpaerunibl U kemorwvl. QopManbAeTu/l, alleTAIbJIETHI: CTPOEHUE, GU3HUECKHE U
XUMUYECKUE CBOMCTBA (pEeakUUM OKHUCICHHS M BOCCTAHOBJICHMS, KAaYECTBEHHbBIC
peakiuu), IoJy4YeHue U MpUMEHEHUE.



OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHasi U YKCYyCHas
KHUCTIOTBI: CTpOeHHe, (U3MUEeCKUe M XUMUYECKHE CBOMCTBa (CBOICTBa, OOIIME ISt
KJIacca KHCJIOT, peakuus 3TepupuKalum), noaydyeHue u npumenenue. CreapuHoBas
OJIEMHOBAsi KUCJIOThl KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHUE.

Crnoxnble 3(pupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MApONIN3 CIOXKHBIX
a¢upos. XKupsel. ['naponus xupos. [Ipumenenne xupoB. bruomorndaeckast posib KUPOB.

VYrieBoasl: cocTaB, Kiaccu(ukanus yrieBojgoB (MOHO-, AU- U MOJIMCAXapUabl).
['moko3a — mpocTeduii MOHOCaxapu: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
Gu3nuecKkne ¥ XMMHYCCKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHa4YHbIM PacTBOpoM okcujaa cepedpa(l), BocctaHOBIEHUE, OpOXKEHUE
TIII0KO3bI), HAXOXK/IEHUE B MPUPOJIe, IPUMEHEHUE, Onoorudeckas poiib. @oTocHHTES.
@pyKTO3a KaK U30Mep TIHOKO3BI.

Kpaxman u nemnono3a kak npupogHbie mnoiaumepbl. CTpoeHue Kpaxmaia Hu
LHEeUoNIo3bl.  Pu3nyeckue M XHMHYECKHE CBOMCTBA Kpaxmaina (THApPONIH3,
KayeCTBEHHAs PEaKLMsl C HOJOM).

OKCHEpUMEHTAIbHBIE METOJbl HU3Y4YEHUS BEUIECTB W WX NpEeBpallCHH:
OpoBEACHUE, HAONIOJIEHUE W OMNHCAHME JIEMOHCTPAIMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCJIEHUE 3TaHOJIA
okcugoM wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOZEHCTBUE TJIMUIEPUHA C
ruapokcuaom Meau(ll)), anpaernnoB (oKuCIEHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammomeicTBHE Kpaxmanga C HOIIOM),
MIPOBE/ICHHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnnle 3agaun.

Brrunciienns mo ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOAHOTO BEIIECTBAa WIM TNPOAYKTAa pEaKlUMu IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEIIECTB WM NMPOAYKTOB PEAKILIUH).

A3oTcoaepxaliye OpraHMuecKiue COeUHEHUS.

AMUHOKHUCIIOTBHI KaK aM@oTepHble opraHuueckue coeauHeHus. dusznueckue u
XUMHYECKHUE CBOICTBA AMHMHOKHMCIOT (HA mpuMepe TIiMiuHa). buonormyeckoe
3HauYE€HHWE aMUHOKHCIOT. [lenTunbl.

benku kak npuUpOAHbIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeiaKoB. XMMUYECKHE CBOWCTBA OEIIKOB: TUIPOIIN3,
JeHaTypalus, KaYeCTBEHHbIE PEAKIIMH Ha OETIKH.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHMs BEUIECTB W WX IMPEBPAILCHUN:
HAOJIIOICHHE U ONUCAaHUE JEMOHCTPALIMOHHBIX OINbBITOB: JEHATypalus OEeNKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUN OCIIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHECHUS



OCHOBHBIE MOHSTUS XWMHHM BBICOKOMOJEKYJSPHBIX COEAUHEHUI: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALMH, CPEOHSS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN —
MOJTMMEPU3AIUS U TOJIUKOHICHCALIHS.

OKCNIEPUMEHTAIbHBIE METOAbl H3Y4YE€HHsS BEIIECTB W WX MPEBPAIICHUN:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenmMeTHble CBA3U.

Peanu3anusa MeXNpeaIMETHBIX CBA3€W NIPU U3YYEHUU OpraHnyecKor xuMuu B 10
KJIACCe OCYIIECTBISIETCA 4Yepe3 MCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUW, TaK W TOHSATHH, SBJISIONIMXCS CUCTEMHBIMU I OTHAEIIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHATHA: SIBJIEHUE, HAYYHbIH (DaKkT, THIOTE3a,
3aKOH, TEOpHWsA, aHAIM3, CHUHTE3, KiIacCHUUKAIWs, MMEPUOIUYHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®u3nka: MaTepusi, SJHEPTUs, MacCa, ATOM, JIEKTPOH, MOJIEKYJIA, SHEPTETUUECKUM
YpOBEHb, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIleCTBa, (U3MUECKUe
BEJIMYMHBI U €AUHULBI UX U3MEPEHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BEHIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBA (OCNKH, YIVIEBOMABI, JKHPHI,
dbepMeHTHI).

['eorpadusi: MuHepasibl, TOPHBIE TMOPOJBI, TOJE3HBIE HCKOMAEMBbIC, TOILINBO,
PECYPCBL.

TexHonorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHAJIBLHOTO MUTAHMS, MOIOIINE
CpPEenCTBa, JIEKAPCTBEHHbIE W  KOCMETHMYECKHE IpenapaThl, MaTepuaybl U3
HMCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHNUYECKASA XUMUSA

Teopernvyeckne OCHOBbI XUMUHU

XuMuueckuit yeMenT. AToMm. Spo aroMa, U30TOMBI. DJIEKTPOHHAS 000J0UKa.
DHepreTU4ecKre ypPOBHH, MOAYPOBHH. ATOMHBIC OpOuTanu, S-, P-, 0- 3JIEeMEHTHI.
Oco0eHHOCTH pacipeeNieHUs JIEKTPOHOB 10 OpOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eThIPEX MEPUOIOB. DIIEKTPOHHAS KOH(DUTYpaIIHsi aTOMOB.

[Tepuonnueckuii 3akoH U [lepnognueckas cucreMa XuMu4aeckux 3semMeHToB /I, U.
MenneneeBa. CBA3b NEPUOANYECKOTrO 3aKOHA U [IeproinuecKoi CHCTEMbI XUMUYECKUX
anemeHTtoB J[. WM. MeHneneeBa C COBPEMEHHOW TEOPUEHM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M O0pa3yeMbIX HMH
MPOCTBHIX U CIIOXKHBIX BEIIECTB MO TPYIIAM U MNEPUOAAM. 3HAUYCHUE MEPUOIHUIECKOrO
3aKOHA B PA3BUTHU HAYKHU.



Ctpoenue BeniecTBa. XUMHUUYECKast CBsI3b. Buabl XuMudeckoi cBsi3u (KOBaJIEHTHAs
HENoJisipHAsE W TOJIApHAsA, WOHHAs, MeTa/uinyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJIEHTHON XMMUYECKOU CBSI3U (OOMEHHBIN U JIOHOPHO-AKLIENTOPHBIN). BogopoaHas
CBs3b. BaIEHTHOCTB. DIIEKTPOOTPULATENBLHOCTE. CTeNeHb OKUCIIEHUS. IOHBI: KaTHOHBI
Y QHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. TUITbI KpUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAIINIECKON PEIIETKH.

[lonaTne o0 pgucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 10515 BEIIECTBA B paCTBOPE.

Kiaccuukanus HeopraHn4eckux coequHeHnid. HomMeHknaTypa HeopraHu4ecKux
BELIECTB. ['eHeTHueckass CBSA3b HEOPraHWYECKUX BEIIECTB, MPUHAIJIEKANMNX K
Pa3JIMYHBIM KJIacCcaM.

Xumuueckast peaknus. Knaccudukaius XMuMUIeCKUX PeaKIuii B HEOPTraHUIECKOM
U OPraHWYEeCKONM XMMHH. 3aKOH COXPaHEHHs MACChbl BELIECTB, 3aKOH COXPAHEHUS U
IPEBPALECHUS SHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nyHbIX (GakTopoB. OOpaTuMbie
peakiuu. XuMuyeckoe paBHoBecue. MakTopsl, BAUAIOIINE HA COCTOSTHUE XUMUYECKOT0
paBHoBecus. [Ipuanun Jle [latense.

Onekrponutuyeckas aucconmanus. CunbHble U ciadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpaIbHAasl, LIEIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIBHBIE METOABl M3Y4YEHHUS BEIIECTB M WX NPEBPALICHUM:
nemoHcTpanusa Tabmun «llepuonuueckas cucremMa Xumudeckux syemeHtoB J[. U.
MenpeneeBay, W3y4eHHE MOJENECH KPUCTAIUIMYECKUX PEHIETOK, HAOII0JCHUE WU
OINKCaHUE JEMOHCTPALMOHHBIX U JAOOPATOPHBIX OMBITOB (pa3joXKEHUE MEepoKCHia
BOAOpPOAA B MPUCYTCTBUM KaTalu3aTopa, ONPEAEIEHUE CPEIbl PACTBOPOB BEUIECTB C
NOMOUIBI0 YHHUBEPCAJIBLHOTO WHAMKATOPA, PEaKIMM HOHHOTO OOMEHa), MPOBEICHHE
NPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PAKTOpPOB HA CKOPOCTh XHUMHYECKOM
peaKkum».

Pacuérnnle 3agaun.

Pacuérel no ypaBHEHHSIM XUMHUYECKHUX PEAKIMH, B TOM YUCJIE TEPMOXUMHUUYECKHE
pPacy€Tel, pacy€Thbl C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs 10 BELECTBA.

Heopranuuyeckast xXumust

Hemeramnel. [Tonoxenue HemeramnoB B [lepuoguyeckon cucreMe XMMUYECKUX
sanementoB JI. WM. MenneneeBa M OCOOEHHOCTH CTpOeHMsI aTomMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (Ha TpHUMepe KHUCIOpOHa, Cephl,

dbocdopa u yrieposa).



XUMHUYECKHE CBOMCTBA BaXKHEHUIIMX HEMETAUIOB (Tajlor€HOB, CEphbl, a30Ta,
docdopa, yriaeposa U KpeMHHUS) U UX COCTUHEHUHN (OKCHUIOB, KHUCIOPOACOACPIKAITUX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprMeHeHnE Ba)XHENIIMX HEMETAIIOB U UX COEAUHEHH.

Merauibl. [lonmoxenne MerauioB B Ilepuoandeckoil cucremMe XHUMHUYECKUX
sanementoB J[. M. MenneneeBa. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JIOUEK
atoMoB MeTayioB. OOmue ¢usznueckue cBoiicTBa MeTtamioB. CIUiaBbl METaJUIOB.
DIIEKTPOXUMHUUYECKUI P HANIPSKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPUH, KaJui, KaJIbIIUHA, MarHU,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHEHUM.

O6mue crnocoObl monyuyeHus: MmeTaioB. [IpumeHeHne MeTamwsioB B OBITY H
TEXHHUKE.

DKCTIEPUMEHTAIbHBIC METOAbl U3YUYCHUS BEIIECTB U UX MPEBPALICHUI: N3YUECHUE
KOJUIeKIMK  «MeTajuitbl W CINIaBbl»,  0Opa3IlOB  HEMETAJIOB,  pEIICHHUE
AKCIIEpUMEHTAJIbHBIX 3aJia4, HAOMIOJICHUE M OMNHCAHHE JIEMOHCTPAllMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE TUJPOKCHUJIA ATIOMHHUSL C PacTBOpaAMHU
KHUCJIOT U IeJIoUel, KaueCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJLIIOB).

PacuérHbie 3a1aun.

Pacuérel Maccel BemiecTBa WM 00bEMA Tra30B MO H3BECTHOMY KOJIMYECTBY
BEIECTBA, MAaCcCe WU 00BEMY OHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, PaCUETh
Macchl (00bEéMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJTHO M3 BEIIECTB
AMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xumum B oOecriedeHUH HKOJIOTUYECKOM, SHEPreTUYECKOW U TMHIIEBOMN
0€30MaCHOCTH, PA3BUTUU MEIUITMHBL. [I0HATHE 0 HAYIHBIX METO/1aX MTO3HAHUSI BEIICCTB
Y XUMUYECKUX PEAKIUU.

[IpencraBienust 00 OOIMIMX HAayYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS
Ba)KHEUIIINX BEIECTB.

YenoBek B MUpE BENIECTB U MAaTEPUAJIOB: BAXKHEHMIIIUE CTPOUTEIIbHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepHUaJIbl, KpPAaCKH, CTEKJIIO, KepaMuKa, MaTepuaibl I
AJIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUUYECKUE U MUHEPAIbHBIC Y00pEHMUS.

XuMHSg W 3J0pOBbE UEIIOBEKA: TMpaBWJa WCIOJIB30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, NpaBmia 0€30MacHOTO HMCIOJIb30BAaHUS IPENapaToB OBITOBONM XUMHUH B
MOBCEAHEBHOM JKU3HH.

MexnupeamMeTHbIe CBA3U.

Peanuzanys MexXIpeaMEeTHBIX CBS3EH MPU M3YyYECHUH OOIIeH U HEOPraHWYECKOM
XuMUU B 11 Kilacce OCyIIeCTBISETCS Uyepe3 MCIOIb30BaHNe KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSTHUWA, TaK W MOHSITHN, SBISIIOIIMXCS CHUCTEMHBIMU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOuue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4HBIM (haKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KilacCupUKalus, TMEePUOJAUYHOCTh, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAaHKE, U3MEPECHUE, SIBJICHHUE.

®dusnka: maTepusi, dHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaguOaKTUBHOCTh, MOJIEKYJa, PHEPreTUYECKUH YpPOBEHb, BELIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSHHE BeIIeCTBA, (PU3MUECKHWE BEIUYMHBI U CIUHHIBI HX
W3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, 3JKocucTeMa, ouochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIIECTB B OPraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE IOPOJbI, IOJIE3HBIE HCKOMaeMble, TOIUIMBO,
pecypchl.

TexHomorusi: XUMHUYECKasl TMPOMBIIUIEHHOCTh, METLTYprusi, IMPOU3BOJICTBO
CTPOMTEIBbHBIX MaTE€pPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, MHIIEBAS
MIPOMBIIIJIEHHOCTb, dbapMareBTHIECKAS MIPOMBIIIIIEHHOCTb, MIPOU3BOCTBO
KOCMETUYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATUYECKOE IINIAHUPOBAHUE

10 KUIACC
Kouun4yecTBo yacos Moayan padoueii

HaumeHoBaHue

Ne NporpamMMel
pa3fiejioB U TEM Konrpoasnsie | IIpakTuyeckue

n/n Bcero G p BOCIIUTAHUS
NMPOrpamMMmblI a00TbI a00ThI .

porp p p «IkoabHBII
YPOK»

Pa3nen 1. Teopernueckue 0OCHOBbI OPraHMYeCKON XUMHH

Bceepocculickuit
YPOK, TOCBSAIIEHHBII
[Ipeamer rojay HayKu u
OpraHNu4eCcKOu TEXHOJIOTHI
xumuu. Teopust Bcepocculickuii ypok
1.1 CTPOEHUS 3 «OBX» (ypok
OpraHUYECKUX MTOATOTOBKH JI€TEN K
COeTMHEHUH A. JICHCTBUSIM B
M. bytneposa YCIIOBUAX

pa3IMYHOro poja
4C)

Hroro mo pazneny 3

Pa3zgen 2. YrieBogopoabl

[Ipenenbubie
2.1 YTII€BOJIOPOIBI 2
— aJIKaHBbI




TemaTuyeckui ypok,

Henpenenbhubie MOCBAIICHHBINA J{HIO
YTJI€BOIOPOIBI: ['ocymapcTBeHHOTO
2.2 QJIKEHBI, 6 repba u
aJIKa/INCHBI, ['ocynapcTBeHHOTO
AIKUHBI ¢nara Pecriybnuku
Kpbim
ApomMaThueckue
2.3 P 2
YTJIEBOOPOBI
Bceepoccuiickuii
OK «JKOJIOTHS U
[Ipuponusie P
HEProcOepeKCHUE)
WCTOYHUKU
B paMKax
2.4 YTII€BOJOPOOB 3 1 P .
Bcepoccuiickoro
1 uX
(bectuBans
nepepaboTka
sHEprocOepeKeHUs
— Bmecre fApue
HUroro no pazneny 13

Paznean 3. Kuciaopoaconep:xammue

OpPraHn4eCKue COCIMHCHUSA

Ypoku 310pOBbS U

3.1 Cnuptel. Genon 3
P nponaradas 30K
Bcepoccuiickuii
Anbpaeruns. p
OK
Kap6oHoBbie YPOL, .
MTOCBSIIICHHBII
3.2 KHUCJIOTBI. 7
Bcemupaomy nHro
CroxHBIC g
rpakIaHCKOM
3(ups
000pOHBI
Bcepoccutickuit
lMarapuHckuil ypok
3.3 YrneBoas 3 1 «KocMmoc - 310 MBID»
Jlens 3emnn.
DKOJIOTUYECKUNA YPOK
Hroro mo pazaeny 13

Pasnen 4. A3orconeprxainue opraHudeckue coeIMHeHUus

4.1

AMUHBL.
AMUHOKUCIIOTEL.
benxn

Ypoxk Iamsatu. Ypok
MY>KeCTBa U
BOMHCKOM CJIaBHI,
MOCBSIIEHHBIN [[HIO
IToGeb1 COBETCKOTO
Hapoza B Benukoi




Hroro no pazneny

3

OTeyecTBEHHOU
BoriHe 1941-1945 rr

Pa3zpneu S. BbICOKOMOJIEKY ISIPHBIE COCUHEHHUSA

TemaTuueckuit ypok
[InacTtmaccel. " N YPOr
MTOCBSAIEHHBII
5.1 Kayuykun. 2
BcemupHomy aHto
Bosokna
0e3 Tabaka
Hroro no pazaeny 2
OBIIEE
KOJIMYECTBO 34 5 5
YACOB I1O0
[MPOI'PAMME
11 KJIIACC
KonuyecTBo yacoB Monyab padoueit
HaumenoBanue
Ne NporpamMMel
pa3ac/ioB u TEM KonTtpoabnbie | IIpakTnueckue
n/n Bceero 6 p BOCIIUTAHUSA
nporpammabl a00ThI a00ThI .
porp p P «IkoabHBII
YPOK»
Paznen 1. TeopeTnueckue 0OCHOBbI XMMUM
Bcepocculickuit
Ctpoenue YPOK, OCBSIIEHHBII
aTOMOB. roJly HAyKH H
[Tepuoanueckuit TEXHOJIOTUH
3aKOH U Bcepoccutickuil ypok
1.1 [lepuonnueckas 3 «OBX» (ypok
cucrema MOATOTOBKH JE€TEN K
XUMUYECKHUX JICUCTBUSM B
anemeHToB /1. W. YCIIOBHSIX
Menneneesa pa3IMYHOro poaa
4C)
TemaTnyeckuil ypok,
MOCBAIICHHBIN J{HIO
Ctpoenue
I'ocynapctBenHoro
BEILECTBA.
1.2 4 rep6a u
MHuoroob6pasue
IN'ocynapctBenHOTrO
BEILIECTB
¢dnara PecniyOnuku
Kpsim
13 XUMHUUECKUE 6 1 1 Beepoccuniickuit
' peakiuu YPOK «DKOJIOTHS U




sHEprocOepeKeHUe»
B paMKax
Bcepoccuiickoro
(dectuBans
sHEprocOepeKeHUs
— Bmecre fpue

Hroro no pazneny

13

Pa3nea 2. Heopranmueckasi xumust

YPOKH 3I0POBBSA U
2.1 Mertannsl 6 p 71oP
nponaranisl 30K
Bcepoccuiickuii
YPOK,
MOCBSIIICHHBIN
2.2 HemeTtamier 9
BcemupaomMy nHro
rpa)xXaaHCKOMN
000pOHBI
Bcepoccuiicknii
CBa3b p .
S l"arapunckuii ypok
H
2.3 p 2 «KocMmoc - 310 MBI»
Y OpPraHUYeCKUX
Jenp 3emn.
BEIIECTB o
DKOJIOTUYECKUI YPOK
Uroro no pazaeny 17
Pa3pen 3. XuMus 1 ;Ku3HbL
VYpoxk Iamsatu. Ypok
MY>KECTBa U
BOMHCKOM CIIaBBhI,
HOCBSIIeHHBIN /[HIO
3.1 XUMUS U KA3HBb 4 B A
[ToGenpl cOBETCKOTO
Hapoaa B Benukoit
OTreyecTBEHHON
BoiiHe 1941-1945 rr
Hroro no pazaeny 4
OBIIEE
KOJIMYECTBO 34
YACOB 110

[TPOTPAMME




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOIECCA

1. Xumusa. Opranmdeckas xumus. 10 xmacc: yueb6. [lns oOGmieoOpa3oBar.
YupexaeHuit ¢ mpul. Ha 3JIEKTPOH. Hocutene: 6a3oBbiid ypoBens/ I'.E. Pya3uruc,
@.I". ®enpaman. — 13-e m3a. — M.: [IpocBemenne,2014. -224 c.

2. Ilpumepnas nporpamma cpeaHero (mojgHOro) oOiero oOpa3oBaHus MO XUMHUHU
(6a30BbIN YPOBEHB ).

3. DIEeKTpOHHOE MPUIOKEHUE K KYypCy «OpraHuuecKass XuMus» i yqamuxcs 10
KJIACCOB 00I11e00pa30BaTEIbHBIX YUPEKIECHUNM BBIMOJHEHO Mo 3akazy OAQO
N3parensctBO «IIpocBenienue». Paspadboruuk: 3A0 «O6pa3zoBanne-Meauar»

JlononHUTENbHAs TUTEpPATYpA:
4. Epémun B.B. CoopHUK 3a/1a4 U yIIpa)XHEHUH 110 XUMUU: TIKOJIbHBIN Kypc - M.; OO0
«M3narenbekuit oM «OHukc21Bek»; OO0 «M3narensctBo «Mup U 00pa3oBaHUEY,
2005.
5. Ky3smenko H.E. Hauana xumuu: coBpeMEHHBIN Kypc AJis MOCTYMAIOIIUX B BY3bl/
Ky3emenko H.E., Epémun B.B, IlonkoB B.A. - M., I ®eaepaTtuBHass KHUTOTOProBas
xomranms, 2002.
6. CaBun I'.A. OnuMmnuaHelie 3a1aHus 1o oprannyeckoi xumuu. 10-11 knacesl/ CaBun
I'.A - Bonrorpan: Yuurens, 2004.
7. Paneuxuit A.M., I'opmikoBa B.I1., Kpyrnukosa JI.H. lunaktuyeckuii MmaTepuai mo
xumun i1t 8-11 kimaccoB: mocodue st yuurens. — M.: [Ipocsemenue, 2004. — 79 c.
8. 'opkoenko M.IO. Xumwms. 10 kmacc: IloypouHbie pa3paOoTku K ydeOHUKaM
O.C.I'abpuensna, JI.C.I'yzes u ap., ' K.Pym3urtuca, ®@.I'.®enpamana. — M.: BAKO,
2005r. —368¢
9. Xomuenko W.I'. Pemenne 3amau no xumuu. - M.: PUA «HoBasg BonHa»: U3maTens
Ywmepenkon, 2008r.
10. T'opOynioBa C.B. TecTsl 1 EI'D 110 0CHOBHBIM pa3jiesiaM IKOJIbHOTO Kypca XUMUMU:
10-11 knaccel. - M.: «BAKO», 2006r.
OopasoBaTeabHbie pecypcenl ceTu UHTepHeT

1. school-collection.edu.ru Kosmiekius iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

2. http://www.hemi.nsu.ru  ManynoB A.B., Poauono B.M. OCHOBBI XHMHH.
NuTtepHeT-yueOHMUK
http://www.chemistry.ru/ Xwmus B8 OTKpBITOM KOJUICIKE
http://hemi.wallst.ru/ Xwumus. O6pa3oBaTeIbHBIN CAUT IS IIKOJbHUKOB
http://www.alhimik.ru/ AJIXNUMUK
http://alhimikov.net/ Tlome3nast nHGOpMALIHS 11O MIKOIHHOMY KYpPCY XUMHH

o 0k w



http://school-collection.edu.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://hemi.wallst.ru/
http://www.alhimik.ru/
http://alhimikov.net/

7. http://Ixumuk.ru/ Caiit o xumuu
1. Pynasutucl.E Xumus: 11 ki.: yued. mist o61meoOpa3oBar. yupexaeHHi /
I'. E. Pynsuruc, @. I'. ®enpamad. — M.: [Ipocsemienue,2014

2. Xumus: 11 Ki1.: 37€KTPOHHOE MPUIIOKEHUE K YUEOHHUKY.

3. I'apa H. H. Xumusa. Paboune nporpammsl. [Ipenmernas nuaus yueOHUKOB [
E. Pym3utuca, ®@. I'. ®enpamana. 10-11 knacest / H. H. 'apa. — M.: [IpocBernienue.
4. I'abpycena H.U. Xumus: pabouas terpanp: 11 ki. / H. U. 'abpycea. —
M.: IIpocBenienue.

5. T'apaH. H. Xumus: 3agaunnk ¢ «momorraukom»: 10-11 k. / H. H. T'apa, H.
. I'abpyceBa. — M.: [IpocBemienue.

6. Panmenkui A. M. Xumust: nunaktudeckuit marepuan: 10-11 k. / A. M.
Pageuxnit. — M.: IIpocBemenue.

7. T'apa H.H. Xumusa. Ypoku: 11 k. / H. H. I'apa. — M.: [IpocBenienue.

1. bubGnuoreka IEKTPOHHBIX HATJISAIHBIX ocoOouid. Xumus 8-11 kimaccel. — I'Y PI]
OMTO «Kupunn u Medboauiin, 2003

2. MynsTumMenuitHoe yueOHoe mocodre HoBoro oopasna. Xumus, 11 kimacc — M.:
IIpocsemenne, 2004.

3. O6pa3zoBarenbHast KOUICKIH. «XuMuUs 11 Becex-X X1. Pemenune 3amaua» - 3A0
«1C», 2004

4. YdebHoe snekTpoHHOe n3nanne. Xumus (8-11 kmaccer). Bupryanbnas
nabopatopusi. — Jlaboparopust cuctem myiabTumenua, Mapl' TV, 2004

http://files.school-collection.edu.ru

http://festival.1september.ru

B KOMIUIEKT TeXHWYECKMX W WH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX CPEICTB
oOydeHMs] BXOJAT: amnmaparypa JJisg 3alucel ¥ BOCIPOMU3BENCHUS ayAHo- U
BHJICOUH(OpMAITUH, KOMIIBIOTEP, MYJbTUMEIUMHBIA ~ TPOEKTOD, IOCKa  C
MHTEPAKTUBHOW NPUCTABKOM, KOJUIEKLIHSI MEIUA-PECYPCOB, BbIX0 B MIHTEpHET.

Hamypanbvnwie 00vexmol

HatypanbHble 00BEKThI, HCIIOIB3YEMbIE B O0YUYEHUN XUMHUH, BKIIIOYAIOT B ceOs
KOJUJIGKIIUM OpPraHW4ecKUX BELIECTB, IPOAYKTOB HedTenepepaboTku, 00pa3loB
MOIOIIUX CPEJCTB, IIACTMACC, Kay4yyKOB, BOJIOKOH H T. JI.

O3HakOMIIEHHE ydaluxcsi ¢ 00pa3laMu UCXOJHBIX BEUIECTB, MOJYIPOAYKTOB U
TOTOBBIX W3ACTUN TO3BOJSET TMONYYUTh HAMJISHOE TMPEACTAaBIEHHE 00 JTHX
MaTepuanax, UX BHEIIHEM BHUZE, a TakkKe O HEKOTOPhIX (PU3NYECKUX CBOWUCTBAX.
Konnekunn wucnons3yrorcs JUisi O3HAKOMJIEHMSI YYalllUXCsl C BHEIIHUM BHJIOM H


http://xumuk.ru/
http://files.school-collection.edu.ru/
http://festival.1september.ru/

(IJHBI/I‘ICCKI/IMI/I CBOMCTBAMM HN3Yy4YaCMbIX BCIICCTB N MATCPHUAJIOB.

Xumuueckue peaxmugvl U Mmamepuaivl

OOpailieHue co MHOTMMH BEIIECTBAMH TPEOYeT CTPOroro COOIOJICHUS TPaBUII
TEXHUKHU 0€30MacHOCTH, OCOOCHHO MTPU BBINOIHEHNUH ONBITOB CAMUMU ydaniumucs. Bee
HE0OXOIMMBIE MEPHI TPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JOKYMEHTAX U
UHCTPYKIIHSIX.

Bce peakTuBbl U MaTepuaibl, HY>KHbIE ISl IPOBEACHUSI JEMOHCTPAIMOHHOIO U
YUYEHUYECKOr0 JKCIIEPUMEHTA, TOCTaBISAIOTCS B 00pa3oBaTENbHBIC YUPEKIACHUS
obmrero o0pa3zoBaHus IEHTPAIIM30BAHHO B BH/JIE 3apaHee CKOMILJIEKTOBAaHHBIX HA0OOPOB.
[Ipu HEOOXOIUMOCTH TPHOOPETEHUS JOMOJHUTENbHBIX PEAKTMBOB M MaTepHUalioB
ClelyeT o0pallaTbcs B CIEUAIN3UPOBAHHBIE Mara3uHbI.

Xumuueckasn nabopamophnasn nocyoa, annapamsl U npuOOPvl

XuMHUYecKas MOCya MoApa3AesieTcs Ha JBE TPYIIIbL: I BHIIIOJTHEHUS ONIBITOB
YYalIUMUCS U IEMOHCTPALIMOHHBIX OMBITOB.

[Ipubopsl, ammaparbl M YCTAHOBKH, HCIIOJIIb3yeMble HA YpPOKaX XHUMHH,
MOAPA3LNSAIOT Ha OCHOBE MPOTEKAIOMINX B HUX (PU3MUECKUX U XUMUUYECKUX MPOIECCOB
C YYaCTHEM BEILIECTB, HAXOJAIIMXCS B PA3HBIX arperaTHbIX COCTOSHUSX.

Bue aT0i1 knaccudukany HaXoaATCs ABE TPYIIIbI yUeOHOM anmapaTyphl:

1) mist u3ydeHUsl TEOPETUUECKUX BOMPOCOB XUMUH;
2) 1S WUTFOCTPAIMM XUMHUYECKAX OCHOB 3aBOJICKHX CIIOCOOOB TMOJyYEHHS
HEKOTOPBIX BEILIECTB.

BCHOMOF&TGHBHYIO POJIb UT'PAOT UBMCPHUTCIIBHBIC U HAI'PCBATCIIbHBIC HpI/I60pBI,
Ppa3INYHLBIC HpI/ICHOCO6HCHI/IH JJIs1 BBIIIOJTHCHUS OIIBITOB.

Mooenu OOBEKTaMH MOJISTUPOBAHUS B XUMHUU SIBJISFOTCS aTOMBI, MOJIEKYJIbI,
KPUCTaJUJIbl, 3aBOJICKHE aIlapaThl, a TAKKE NPOUCXOJISIIIUE MTPOLIECCHI.
B mpenogaBaHnM OpraHMYECKOM XHMHUU MCIOIB3YIOTCS MOJEIH KPHUCTAJIMYECKUX
pemérok anmasza, rpadura, HAOOPHI MOJENEH aTOMOB JJIA  COCTaBJICHUS
IAPOCTEPKHEBBIX MOJIEJIEN MOJIEKYII.
Yuebnwvie nocoous na neuammnoit ocnoee

B mpomecce oO0OydeHMsT XMMHUU HCHOJB3YIOT CIEAYIOIIHUE TaOJIMIIbI
ITOCTOSIHHOT' O 3KCIOHUpOoBaHus: «lleproanueckas cucremMma XUMAYECKUX JIEMEHTOB /1.
N. MenneneeBa», «Tabmauiia pacTBOPUMOCTH KHUCIOT, OCHOBAaHUM U  COJICH»,
«INEKTPOXUMUYECKUN Psii HAIPSIAKEHU METAILIOB» U JIP.
Jlns opraHu3aluy CaMOCTOSTEIBHOW pabOThl 00YyUYaIOIKMXCs Ha YpOKaX HCIOJIB3YIOT
pa3HoOOpa3Hble AUJAAKTUUECKHUE MaTepuaybl: TETpaaud Ha IEYaTHOW OCHOBE WIIH



OTJIebHBIE pabOYue JIMCThl — HHCTPYKIUUHU, KAPTOUKH C 33aJJaHUSIMHU Pa3HOM CTETEeHU
TPYIHOCTHU JIJIsl U3yYEHUSI HOBOTO MaTepurasa, CaMOIIPOBEPKHU U KOHTPOJIS 3HAHUM.
IKpanHo-38yKo6ble cpeocmea 00yueHus

K skpaHHO-3BYKOBBIM CpEACTBAM 00YUEHHSI OTHOCAT TaKUE MOCOOUS, KOTOpPhIE
MOTYT OBITh BOCHPHUHSATHI C TIOMOIIBIO 3pEHHS W CiIyXa. OJTO KUHOPUIBMBI,
KUHO(QparMeHThl, AUaQUIbMbI, JTUAMO3UTUBBI (CIai/bl), €AUHUYHBIC TPAHCIIAPAHTHI
st rpadonpoekTopa. Cepun TPaHCMAPAHTOB MO3BOJISIOT MMUTHUPOBATH JBUXKECHUE
myTEM IMOCIIeI0BATEILHOI0 HAJIOKEHHUSI OJIHOTO TpaHCIIapaHTa Ha JIPYTroil.
Texnuueckue cpeocmea ooyuenusn (TCO)

BonbIIMHCTBO M3 TEXHUYECKHX CPEACTB OOydeHHS HE pa3padaThIBAIOCh
CHEUUANIBHO ISl IIKOJIBI, a H3HAYaJIbHO CHYXWIO sl mepeaadyd u o0paboTKu
nH(OPMAITUH: 3TO PA3TUIHOTO POJA MPOCKTOPHI, TEIEBU30PHI, KOMIBIOTEPHI U T. 1. B
y4eOHO-BOCTIMUTATENILHOM ITPOLIECCE KOMIBIOTEP MOKET UCTIOIB30BATHCS ISl peICHUS
3a/1a4 HAYYHOU OpraHu3alyy Tpyaa YIuTensl.

[Ipn ucCnonb30BaHUM TEXHUYECKUX CPEICTB OOYUEHHS CIEIYyEeT YYUTHIBATH
BpPEMEHHBIC OrpaHWYeHUs, HajaraeMble CaHUTApHBIMU TMpaBWIAMU U HOPMaMu
(CanlluH). HenpepbiBHas MPpOJ0IAKUTEIBHOCTh JEMOHCTPALIMM BUJIECOMATEpHUAJIOB Ha
TEJIEBU3MOHHOM JKpaHe U Ha OOJIBIIIOM 3KpaHe C UCIOJIb30BAaHUEM MYJbTUMEIUNHOTO
MIPOEKTOpPa HE JI0JKHA MPEBBIIaTh 25 MuH. Takoe e orpanuueHue (He 0onee 25 MUH)
pacnpocTpaHsieTcsi Ha HENPEPHIBHOE HCIOJIb30BAaHUE HWHTEPAKTUBHOM JOCKHM M Ha
HETIPEPHIBHYIO Pab0Ty 00yJaroNIMXCs HA TEPCOHAILHOM KOMITbIoTepe. Yncao ypokoB
C UCIOJIb30BAaHMEM TaKMX TEXHUYECKUX CPEACTB OOYy4YEeHHs, KaK TeJIeBU30D,
MYJIbTUMEIUAHBIA POEKTOP, MHTEPAKTUBHAS JIOCKA, JOJKHO OBITh HE Oojiee MIeCTH B
HEJENI0, a YHCIO0 YPOKOB, Korjaa oOydamluecss padOTaloT Ha MEPCOHAJIbHOM
KOMIIbIOTEpE, — He OoJiee TPEX B HEAECIIO.

Oobopyoosanue kabunema xumuu

Kabuner  xumMum  fnomkeH  ObITb  OOOpyAOBaH  CHEUHUATbHBIM
JEeMOHCTPALIMOHHBIM  cTosioM.  JIns  oOecrieyenus — jydmied  BHAMMOCTH
JIEMOHCTPALIMOHHBIN CTOJI PEKOMEH IYETCSl YCTAaHABIIMBAThH Ha TOJUYM.

B xabuHeTax XUMHM yCTAHABIMBAIOT IByXMECTHBIE YUEHUYECKHE JTA0OpaTOPHbIE
CTOJIBI C TTO/IBOJIKOM AJIEKTPOIHEPTUH. Y YUEHUUECKUE CTOJIBI JOJDKHBI UMETh MIOKPBITHE,
YCTOMYMBOE K JIEUCTBUIO arpeCCUBHBIX XMMHUYECKUX BEIIECTB, U 3alIUTHbIE OOPTUKHU
no HapyXHOMy Kpato. KaOwHeTrpl XuMHM OOOpYAYIOT BBITSDKHBIMU IIKadamu,
pPacHoiOKEHHBIMU Yy HApyXXHOM CTEHbl BO3Jie croia yuurtens. [ns mpoBeaeHus
71a00paTOPHBIX OMBITOB UCIIONIB3YIOT TOIBKO MUHU-CITUPTOBKH.



VYyeOHbIEe JOCKM JOKHBI OBITh HW3TOTOBIIEHBI W3 MaTepUalioB, HMEIOIIHNX
BBICOKYIO aJIF€3UI0 ¢ MaTepraJaMHt, UCTIOIb3yEMbIMU JJIsl MUChbMa, XOPOIIO OUHIIATHCS
BJIQXKHOU T'yOKOM, OBITh N3HOCOCTOMKHUMH UMETh TEMHO-3€JIEHBIN 1IBET U AHTUOJIMKOBOE
MOKpPBITHE. YUeOHbIE JOCKU 000PYAYIOT COPUTAMU, KOTOPBIE TOJKHBI TPUKPEIUIATHCS
K cTteHe Ha 0,3 M BbIllIe BEPXHETO Kpasi IOCKU M BbICTyNaTh BIepén Ha pacctosaue 0,6
M.

TeneBU30pbl yCTaHABIMBAIOT Ha CTIICITUAIBHBIX TyMOax Ha BeicoTe 1,0—1,3 M ot
noisia. IIpu mpocMoTpe Tenenepenad 3pUTENbCKUE MECTA JOKHBI PacIoaratbCsi Ha
PACCTOSIHMM HE MEHEE 2 M OT 3KpaHa J0 ri1a3 00y4arommxcs.

Jns MaKCMMalbHOTO HCIOJIb30BAaHHUSI JHEBHOI'O CBE€Ta U PABHOMEPHOIO
OCBEILICHHS] YYEOHbIX TOMEIIEHUH He CJleAyeT pa3MellaTb Ha IOJAOKOHHHKAX
IMPOKOJIUCTHBIE PACTEHHSI, CHUKAIOLME YPOBEHb €CTECTBEHHOI0 OCBelIeHMs. BricoTa
pacTeHuil He JOJKHA MPEBBIMAaTh 15 cM (0T mojoKkoHHUKA). PacTenus 1emnecooOpazHo
pa3Melarh B NEPEHOCHBIX IBETOYHUIIAX BBICOTON 65—7(0 ¢M OT IMOJa WK MOJIBECHBIX
KAIlI[O B MPOCTEHKAaX MEXIY OKHAMMU.

Jnst oTaenku ydeOHBIX ITOMEIIEHWM HWCHONb3YIOT MaTepualbl U KpPacKw,
CO3/Ial0l[Me€ MAaTOBYIO IOBEPXHOCTh. [l cTeH Yy4eOHBIX IOMEIIEHUN CleayeT
UCIIOJIb30BaTh CBETJIbIE TOHA JKEITOro, OEXKEBOro, pO30BOro, 3€JIEHOro, ToIyooro
LIBETOB; JJIsI IBEPEIl, OKOHHBIX paM — OEJIbIN IBET.

Kabuner xumuum JomKeH ObITh OCHAIIEH XOJIOAHBIM U TOPAYUM
BOJIOCHA0KEHUEM U KaHAJIU3alHEH.

B xabuHere XuMuM 00s3aTEIBHO JOJDKHA OBIThH anTeuka, B KOTOPYIO BXOJIAT:
. ZKryT KpoBOOCTaHaBIMBAIOLINM, pE3UHOBBIA — 1 IT.
. Ily3b1pb mist apga — 1 wt. (runorepMuyecKkuii naker — 1 mr.).
. BuHT cTepunbHbId, mUpokui 7 x 14 cm — 2 1.
. buHT crepunbHbIi 3 X 5 ¢cM — 2 mT.
. buHT HecTepuibHBIA — 1 WT.
. Canderku crepunbHbie — 2 yII.
. Bara crepunbpHas — 1 mauka.

0NN BN~

. JIelikomnacTeipb MUPUHON 2 cM — | KaTyiika, 5 cM — 1 kaTy1ika.

9. bakTepuIMIHBIN JIEUKOIUIACTBIPh Pa3HBIX pa3mMepoB — 20 miT.

10. CnuproBoii pactBop noaa 5%-ubii — 1 ¢akoH.

11. Boanslii pacTBOp aMMHaka (HalIaTbIPHBIA CIIUPT) B ammyjaax— 1 yII.
12. PactBop nepokcuaa Bogopoaa 3%-ueiii — 1 y.

13. IlepmanranaT kanusi KpucTaaandyeckud — 1 y.

14. Ananerus 0.5 r B Tabnerkax — 1 ymo.

15. Hacrotlika Banepuanbl — 1 yii.



16.Hoxau1er — 1 mmr.
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