MHUHHUCTEPCTBO HAYKH U BBICIHEI'O

2 unive rsity OBPA30OBAHMSI POCCUMCKOM ®EJNEPAIINN
; . ®denepalibHOE TOCYAAPCTBEHHOE 00/ KETHOE 00pa30BaTeIbHOE
YUpEKICHUE BBICIIETO 00pa30BaHUS
«ToMeHCKUIT HHAYCTPUAJIbHBINA YHUBEPCUTET
O061eoOpa3oBaTeNIbHBIN JTUIEH

PABOYAS ITPOT'PAMMA
yaeOHOro npeamera « XuMus» (0a30BbIil ypOBEHB)
st ooygaromuxest 10-11 kmaccoB

r. Tromenn 2023




Paoyasg nporpamMMa na vpobHe opedeero obniero ofpazonanus 1o
upeaMery «XHMuA» Gai0RkEH YPORCHh COCTABICHA HA OCHOBE MOMONESIHH M
TpeDOBAHKI K Pe3yILTATAM OcBOIKA ocnomin 00pa30BaATeIBROH MPOrPaMMbI,
IPEeACTARICHHRIX B!

deyepatniov sakane Poceniickod @eacpauni or 29,12.2012 Ne 273-
43 «O6 obpasosannn 8 Poceniickoil Menepatnuy ¢ naM.;

- nprkaze Musancreperra npocnemzis PO or 12 08.2022 Ne732 «O
BHUCCHMM  H3MEHEHHH B  (eepanuiil  rocyJapeTECHHLIN  00pa3oBaTe1bHbIH
CTRHIAPT  cpedHero  ofweroe  o0paiopanMs,  YIBCPAMLCHHEA  TIPHKA30M
Muynucrepersa obpaszosadys U Haykn Poccewiickoil Menepanun or 17.05.2012
Ned 13

- npukase Musicrepersa npoceemenns P or 18.05.2023 Ne 371
« 06 yTRepRIeHHN henepanhioi 0DpA30BATEILHOM IPOIPAMMEL CPETHEr0 0DIIEro
00pPA30BAHUAR,

- «Konuemme npenogasadma  yueGnoro npegmers  «XHMHI» B
olpusoBdie. bHbix  OpradplalMHx  Pocendickoi  Menepaumm,  peaimsylnx
OCHOBHBIC ©0DLICODpaz0OBaTEIbHEIE MporpaMmMbly  (vin.  pewenxen  Kouieran
Muunpocsewenus Poccus, nporokoa or 03.12.2019 No [IK-dBn).

- NOJAGKCHAM O HOPRIKC TEKYLIEIO KOETPOJS  YCMeRaeMocTH M
APOMEKYTOUHON  arrectanty  o0y4AOIMECA MO0 OCHOBHOH 00pasoBarenLitoi
nporpaMMe cpeiHera obniero ofpatosanms 8 obweodpazopateannon axuce THY,
YIBEPAUERHOIO periennem Yuenoro coscra IHY (npotokoa or 31.07.2023 Ne
09-10m);

- yuebnom wiane obweobpazopatentroro nuues THY wa 2022 - 2024
y4eOHbIH IO, a TAKKE ¢ YueTonm paboucii (porpaMMel BOCIHTANMS JIHugs IHY.

Cpor peannzauuy paboveit nporpammet — 2 roza,
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HOACHUTEJBHASA 3AIIMCKA

OcHOBy mOIX0/I0B K pa3paboTke pabOoueil mnporpaMmbl IO XUMHHU, K
OTIpEICICHUIO O0IIel cTpaTeruu OO0y4YeHUsl, BOCIIUTAHUS U PA3BUTHUS 00YyYarOUIUXCs
cpencrtBamMu yyeOHoro npeamera «Xumush» g 10-11 knaccoB Ha 6a30BOM ypoBHE
coctaBwiid KoHuenryanbHbie nonoxenus GI'OC COO o B3auMo0OyCIOBIEHHOCTH
1esei, comepykanus, pe3yJbTaToB O0y4YeHUsS W TPeOOBaHWW K YPOBHIO TOJITOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe — oOpa3oBaHHE,  IMOJIYyYaeMO€  BBIMIYCKHUKAMH,  SIBISETCS
HEOTHEMJIEMOM YacThl0 UX 00pa30BaHHOCTH. OHO CIIYXUT 3aBEpLIAIOIIMM ATAaloM
peanu3alui Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE KIIOUEBBIX LIEHHOCTEM,
MPUCYIIUX LETOCTHON CUCTEME XUMUYECKOI0 00pa30BaHUs. DTU IIEHHOCTH KACAIOTCS
MO3HAHUSL 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOILIECH KYJIbTYpPHI
YeJI0OBEKa, a TAaKKE IKOJIOIMUEeCKH 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3[J0POBBIO U
MIPUPOJTHOM Cpelie.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT oco0yi pojb B
COBPEMEHHOW ITUBUJIM3AIINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaabHON KynbTypbl. OHa
BHOCUT CBOM BKJaJl B (OPMUPOBAHUE PAIMOHAILHOTO HAYYHOI'O MBIIUICHHS, B
CO3/IaHUE LIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXalolleM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (QopMHpyeTcs B XHMHUU HAa OCHOBE IMOHMMAaHUs
BEILECTBEHHOI'O COCTaBa OKPYKAIOILIET0 MUPA, OCO3HAHUS.

CoBpeMeHHasi XUMHUs KaK HayKa CO3UJaTebHas, HayKa BBICOKMX TEXHOJIOTUU
HalpaBj€Ha Ha pelIeHHe TIJI00albHBIX MPOOJEM  YCTOMYMBOTO  Pa3BUTHS
YEJIOBEYECTBA -  CBHIPHEBOM, DHEPreTUYECKOW,  MHUIIEBOM,  HIKOJOTMYECKOU
0€e30laCHOCTM U OXpaHbl 3A0pOBbA. TeCHO B3aUMOACHCTBYSl C JpYTrUMH
€CTECTBEHHBIMU HayKaMHU, XMMUS CTaJIa HEOThEMJIEMOI YacThl0O MUPOBOW KYJIBTYPHI,
HEO0OXOAUMBIM YCIOBHUEM YCIIEUTHOTO TPY/a U )KH3HU KaXKJI0TO YjeHa OOIIEeCTBa.

CocraBnsomuMu  npeamMeTa  «XUMHs» — SBISIOTCS  0a30BbIE  KypChl  —
«Oprannveckas xumusi» ©u «OOmas W HeopraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBISIOTCSI OCHOBBI 0A30BOM HAyKW: CHCTEMa
3HAHWKM 10 HEOPTAaHMYECKOW XMMHH (C BKIIOUYEHHEM 3HAHWK W3 OOIeld XUMHH) U
oprann4yeckon xumuu. DopMupoBaHHE JAHHOM CHCTEMBI 3HAHUW NPU HU3YYECHUU
npeaMeTa 00eceurBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus BEIIECTB
Ha OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

B nnane pemeHuss 3amad BOCHUTAHUS, PA3BUTUA W COLMAIU3ALMU
OoOy4Yaromuxcsl TMPUHATBIE MPOTPAaMMON MO XUMHUU TOAXOJbl K ONPEICIICHUIO
COollepKaHUs M TMOCTPOCHMSI  MpeaMera  IpeaycMaTpuBaloT  (opMUpOBaHHE
YHUBEPCAIbHBIX YYCOHBIX NEUCTBUN, UMEIOIINUX 0a30BOE 3HAUCHHE ISl Pa3IMUHBIX
BUJIOB JCSATEIBHOCTU: pEIIeHUs TNpoOsieM, TOMCKa, aHajdu3a U 00paboTKu



uHopmaruu, HEOOXOMUMBIX IS TNPUOOPETEHUS ONbITa TNPAKTUYECKOH U
MCCIIEIOBATEIILCKOU IESITEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B [IO3HAHUU XUMUH.

HEJN U 3AJAYHN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMMUSA»

['1TaBHBIMHU LENSAMU U3YYEHUS IPEAMETa « XUMHUSD» HAa 0A30BOM YPOBHE SIBIISFOTCS:

— (opmupoBaHHE CHCTEMBI XHUMHYECKHX 3HAHUW KaK  BaKHEHIICH
COCTaBISIIOUIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKaT
KJIFOUEBbIE TOHSTHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHHE SI3bIKa
HAayKWd, YCBOGHHE MW  T[OHMMAaHHME  CYIIHOCTH  JIOCTYNHBIX  00OOIIEHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOpPUEW WX pa3BUTUA U
CTAHOBJICHUS;

— (opmupoBaHHMe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKUUH, HEOOXOAMMBIX MJii MNPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBICHHI, MMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

— pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHUMUYECKOTO JKCHEPHUMEHTa, COOJIIOACHHEM MpaBui O€30MacHOro
oOparieHus ¢ BeuecTBamMu Hapsity ¢ 3TUM cofiepaTesibHasl XapaKTepUCTHKA LEelel 1
3a1a4

— UW3y4yeHus MpeaMera B MpOorpaMMe YTOYHEHA W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMHU B CUCTEME OOILET0 CPeAHEro 00pa30BaHus.

CeromHss B TpeNoJaBaHMM XWMHUM B OOJbIIEH CTENeHH OTHAETCA
NpeaAnoYTeHNue MPaKTUYECKON KOMITOHEHTE coJiep KaHus oOy4eHus,
OPUEHTHPOBAHHOW Ha MOJTOTOBKY BBIYCKHHMKA IIKOJIbI, BJIAJCIOLIETO HE HaOOpOM
3HaHUU, a (PYHKUMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU
AKTHUBHOTO TOJIYYEHHUs] 3HAHUM U MPUMEHEHHUS MX B PEaJbHOM >KU3HH JJISl PEIICHUS
MPAKTUYECKUX 3a/1a4

B 3T0M1 CBsI3U IpU M3y4EeHUU NpeaMeTa « XUMUsD TOMUHUPYIOIIEE 3HAUYECHUE
npUOOpETAIOT TaKue 3a7auu, Kak:

— ajanTaius oOy4JaromMxcs K yCIOBUAM JUHAMUYHO PA3BUBAIOIIETOCS MUPA,
(bopMHpOBaHNE UHTEJUIEKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MTPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;

— ¢opMmupoBaHue Yy OOy4YarOUIUXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsi Pa3IMYHBIX BUIOB
NESATEeTLHOCTH: pelIeHUus TpoOsieM, TMOWCKa, aHaiau3a W o0paboTku HHQpOpMAIUH,
HEOOXOJUMBIX U IPUOOPETEHHs OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE
MECTO B IIO3HAHMHM XHWMHH, a TaKXe I OLEHKH C NO3WLHNA 3KOJOTHMYECKOU
0e30MacHOCTU XapakTepa BIMSHUS BEUIECTB U XMMUYECKHUX MPOIIECCOB HAa OPTraHU3M
YEJIOBEKA U PUPOAHYIO CPELY;

— pa3BUTHE NO3HABATEIBHBIX MHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
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CIOCOOHOCTEM O00Yy4arolMXxcs: CIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETaTh HOBBIC
3HaHUS N0 XMMHU B COOTBETCTBHU C KM3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIB30BATh
COBpPEMEHHBIE WMH- (POPMALMOHHBIE TEXHOJIOTUHU JJISl TIOWCKAa W aHalu3a y4yeOHOH u
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACP KaHuUS;

— (QopmupoBaHHE W  pa3BUTHE Yy OOYYaIOLIUXCS  aCCOLMATHBHOTO W
JIOTHYECKOTO MBIIIICHUS, HAOII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE
OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH, IMpPH IUIAHUPOBAHMU U TPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCIOUTaHHE Yy oOydarommxcss yOEKIEHHOCTH B T'yMAaHHCTHYECKOU
HANpaBJICHHOCTH XHMHHU, €€ BaXHOM pOIM B pEUICHWH TIJI00alIbHBIX MPOOJieM
palMOHATILHOTO PHUPOOIIONF30BAHMS, IOTOJIHEHUS YHEPTeTHUYECKUX PECYpPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS; OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHOILIIEHUS K MpPHUPOAE M CBOEMY 3J0pPOBbIO, a TakKe MPUOOPETEHUsI OIbITa
UCTIOJIb30BAHUS TOJNyYEHHBIX 3HAHUM JJIS TPUHATUS TPAMOTHBIX pEIICHWHA B
CUTYAaIlUSX, CBA3AHHBIX C XUMHUUYECKUMHU SBIICHHUSIMH.

MECTO YYEBHOI'O IPEIMETA «XUMMWSA» B YHUEBHOM IIVIAHE

Bcero Ha u3yuenue yueObHOro npenMera XvUMUsi HA YPOBHE CPEIHETO OOIIEero
oOpaszoBanus otBojautTcs 68 yacoB B 10 kmacce - 34 gaca (1 yac B Henmemwo), B 11
Kiacce - 34 gaca (1 gac B Heeio).

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEIMETA

Pabouass mporpamMma Y€TKO OpPHEHTHPOBAHA HA BBINOJHEHHE TPEOOBaHUIA,
ycraHaBmuBaeMblix ~ PI'OC  COO  k  pesynprataM  OCBOEHHSI ~ OCHOBHOM
0o0pa30oBaTeabHON MpOrpaMMbl (JIMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM),
KOTOpbIE JIOJKHBI JIEMOHCTPUPOBATH BBIMYCKHUKU IO 3aBEpIICHUHM OOYyYEHHS B
CpPEIHEN LIKOJIE.

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K  pe3yJabTaTaM  OCBOCHHS
oOydJaromuMucs TporpaMMm  cpeaHero oOmiero  oOpaszoBaHusi  (JIMYHOCTHBIM,
MeTanpeIMETHBIM U TIpeAMeTHbIM). HayuHo-MeToIMueckoil OCHOBOM IS pa3pabOTKU
IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUSI MPOrpaMM CpeaHero oOiiero ooOpa3oBaHUs
ABJISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/I.

B cooTrBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC
JJMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPECAMETA «XUMHUS» HA YPOBHE CpEAHETO 06HICFO
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00pa30oBaHMs BbIAEIIEHBI CIIETYIOINE COCTABISAIOLIME:

— OCO3HaHUE OOYYAIOUUMHCS POCCUICKONW TpakTaHCKOW HACHTUYHOCTH -
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH M CaMOOTIPECTICHHIO;

— HaJM4YMe MOTHUBALMU K O0YYEHUIO;

— LeJICHANpPaBICHHOE PAa3BUTHE BHYTPEHHUX yOeKIEHUI IMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW M UCTOPUYECKUX TPATUIHiA 0a30BOM HAYKU XUMHUH;

— TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIBHOCTH  [IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPHUCYIIUMH  IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

— HaJM4He MPaBOCO3HAHUS HKOJIOTUYECKOM KYJIbTYPHI U CHOCOOHOCTH CTaBUTh
LEJH U CTPOUTH KU3HEHHBIE TJIaHbI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
eIMHCTBE YUeOHOUW M BOCTIUTATEIHHON JAesTebHOCTH OpraHu3aiui B COOTBETCTBUU C
IYMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U
ujeagaMu pOCCUMCKOI0 TPakJIaHCKOTO 00IeCTBa, MPUHATHIMU B 00IIECTBE HOPMaMHU
U OpaBWIaMU TOBEJIEHUS, CHOCOOCTBYIOIIMMH IpoLEccaM  CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHMSI IMYHOCTH 00YyYarOIINXCs

JIMYHOCTHBIE  pe3yJdbTaThl OCBOEHHUS IpenMera «XHUMHsD  OTpa)xaroT
C()OPMUPOBAHHOCTh ONBITa MO3HABATEIIbHOM M MPAKTUYECKOW JESATEIBHOCTH
oOyyaroluxcs M0 peanu3aliy NPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM 4YHCIIE B
YaCTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

— OCO3HaHMS  OOy4YarOUMMHCSI  CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

— TMPEACTABICHUS O COLMAIbHBIX HOPMax M IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

— TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH NIPU CO3JIAHUU
y4eOHBIX TMPOSKTOB, PEIICHUU YYCOHBIX M IIO3HABATEIBHBIX 3aJ1ad, BBIMOJHCHHUH
XAMHUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH IIOHMMATh W INPUHUMATh MOTHBBI, HaMEpPCHHS, JIOTUKY U
apTyYMEHTBI JPYTUX MPHU aHAJIU3€ PA3IMYHBIX BUJIOB YICOHOM NESITEITHHOCTH

NMATPUOTHYECKOT0 BOCIIMTAHUSA

— IICHHOCTHOTO OTHOIICHUSI K HUCTOPUYECKOMY M HAy4YHOMY HaCJIEIHIO
OTE€YECTBCHHON XMMUH;

— YBa@XEHHS K MPOIECCY TBOPUYECTBA B O0JACTH TEOPUH M MPAKTUUYECKOTO
MPUMEHECHUSI XUMHUHM, OCO3HAHMUSI TOTO, YTO JOCTHKEHHS HAYKH €CTh pPEe3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN,  KPOMOTJIUBBIX  DKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;

— HHTEpeca W MO3HABATEJIbHBIX MOTHBOB B IOJYYCHUHM U IMOCIEIYIOIIEM
aHajgu3e WHOOPMAIMM O TIEPEIOBBIX JOCTHXKCHHUSX COBPEMECHHOM OTEUECCTBECHHOM
XHUMUU,

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
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— HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O MTOBEACHMUS;

— CIOCOOHOCTH  OLICHMBAaTh  CUTYallUM, CBSI3aHHBIE C  XUMHYECKHMHU
SBJIICHUSIMH, U TPUHMMAaTb OCO3HAHHBIC pPEUICHUSA, OPUEHTUPYSACh HAa MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

— TOTOBHOCTHM OLIEHMBATH CBOE IOBEACHUE M ITOCTYNKU CBOMX TOBApUILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBUM 3THUX
IIOCTYIIKOB;

(opMupoBaHus KyJIbTYPbI 310POBbS:

— TIOHMMaHUS UEHHOCTEl 300poBOro MW 0Oe3zomacHoro oOpasza JKHU3HHU;
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

— coOsrofieHrs mpaBui O€30MacHOro oOpalleHUsl C BEIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

— TIOHMMAaHUS UEHHOCTH MPAaBWJI WHIAUBUAYAJIBHOIO U KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

— OCO3HAHMS MOCJIEACTBUN M HENPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS1);

TPYA0BOI'0 BOCIIMTAHMS

— KOMMYHUKATHBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BaTEIbCKOM
JESITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

— YCTaHOBKM Ha aKTHBHO€ Yy4YaCTHE€ B pEIICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY M3YUYEHUI0 Npodeccruid pa3inyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUI 10 XUMUHU;

— YB&XEHMS K TPYLY, JIOJAM TPYyJla U pe3yJibTaTaM TPYIOBOM AESITEIbHOCTH;

— TOTOBHOCTM K OCO3HaHHOMY BBIOODY HHAMBUAYAJbHON TpAaeKTOpUU
oOpaszoBaHusl, Oyayuieil mpodeccun U peaau3zaluy COOCTBEHHbBIX KU3HEHHBIX IJIAHOB
C yu€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHWMHH, HHTEPECOB U
noTpeOHOCTEH obIIecTBa

JKOJIOTMYECKOIr0 BOCIIMTAHMS:

— OJKOJIOTHYECKH 1€JecOo00pa3HOro OTHOIICHUS K NPUPOJE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HHU Ha 3EMJIE;

— TOHUMAaHUS TJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM, BIMSHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

— OCO3HAHMUS HEOOXOAMMOCTH MCIOJIb30BAaHUSI JIOCTHOKEHUM XUMUU IS
peltIeHus: BONpOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;

— AKTUBHOI'O HEINPUATUS JACHUCTBUM, MPUHOCALIUX BpEH OKpYyXKarw- LIEH
OPUPOAHON Cpelle, YMEHHUs MPOTHO3MPOBATH HEOJArONPHUSATHBIE 3KOJIOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIAT UX;

— HaJIM4YMg  Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUIEHHS, 3KOJOTHYECKOU
KyJbTYpBl, OIIbITA JESITEJIBHOCTH HKOJOTMYECKON  HANpaBICHHOCTH, YMEHHS
PYKOBOACTBOBATbCA MMH B II03HABATEJIbHOW, KOMMYHHMKAaTHBHOM W COLMAIBHOU
IIPaKTHUKE;



LHEHHOCTH HAYYHOTI'0 MO3HAHUS!

— ¢chOpPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU;

— TIOHMMaHUSl CHeUU(PUKH XUMHUM Kak HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUM PALMOHAIBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpe KaK O €IWHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH UM pEIIeHHH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

— yOexaE€HHOCTH B 0CO0OM 3HAUMMOCTH XHWMHUU JUISI COBPEMEHHOMU
LHABWIN3ALHUN: B €€ TYMAHUCTUYECKOW HAIPABICHHOCTH W BaXXHOM POJIM B CO3TAHUU
HOBOM 0a3bl MaTepUaIbHON KYJIbTYphI, PEIICHUH TIOOATBHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM, SHEPTETUUYECKOM, MUILIEBON U 3KOJIOTUYECKOU
0e30MacHOCTH, B Pa3BUTHH MEIWLIMHBI, O0ECIEYEHUN YCIOBUM YCIEIIHOTO TpyAa H
HKOJIOTUYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa OOIIEeCTBa;

— €CTECTBEHHO-HAay4YHOW TI'PaMOTHOCTH: IIOHUMAaHMS CYIIHOCTH METOJOB
NO3HAHMs, HCIHOJB3YEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MoJIy4aeMble 3HAHMS JUIsl aHalu3a U OOBSICHEHUsS SBJICHUN OKPYXKAIOIIErOo MHUpa U
MPOUCXOMSIIUX B HEM H3MEHEHUI; YMEHHUs JieNlaTh 0OOCHOBAHHBIC 3aKIIOYCHHS Ha
OCHOBE HAYYHBIX (PAKTOB W MMEIOIIUXCS JIAHHBIX C IEIbIO MOJTYUYEHUS JTOCTOBEPHBIX
BBIBO/IOB;

— CHOCOOHOCTH CaMOCTOSITEJIbHO MCIOJBb30BaTh XWMHUYECKUE 3HAHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

— WHTepeca K NO3HAHMIO U UCCIIEI0BATENbCKOM AEATEIbHOCTH;

— TOTOBHOCTM W CHOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

— MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IuvHbIX chepax mpodeccuoHalIbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

— MertanpenMeTHbie pe3yiabTaThl OCBOCHUS yU€OHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

— 3HayuMble I (QOPMHUpOBaHUST ~ MHUPOBO33PEHHUS  OOYyYarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIICHAYYHBIC ITOHATHS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHENU(HUKYy METOJIOB ITO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, JHEPTHS, SBICHUE,
MPOIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeIOBaHNe, HAOMIOACHHE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

— YHHBEpCAJIbHbIE yueOHbIC EUCTBUs (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
pEryIsaTUBHBIE), obecreunBaromiye GopmMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAJIBHON KOMITETEHITUN 00YyJaroInXcs;

— CIOCOOHOCTD 00y4arommxcs HCIOJIb30BATh OCBOCHHBIE
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MCKANCHUINIIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA W YHHBCPCAJIBHBLIC yT-Ie6HBIe
I[CﬁCTBHH B II03HABATEIILHON U COHHaHLHOﬁ ITPAKTHUKC .

MeTaHpe,Z[MCTHBIC PE3YJIbTAThI OTPAXKAKOT OBJIaACHHC YHUBCPCAJIbHBIMU
yLIe6HBIMI/I IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMUA U PCTYIIITUBHBIMHA I[GI\/JICTBI/I}IMI/I.

YHuBepcajibHble y4eOHbIe NO3HABATEIbHbIE 1eHCTBHA:

0a30Bble JTJOrMYECKHE IeiiCTBUA:

—  CaMOCTOSITENIBHO (DOPMYIUPOBATh U AKTYaJIU3UPOBATH NMPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

— HCHOJIb30BaTh MPU OCBOCHUM 3HAHUI IPUEMBI JIOTUYECKOTO MBIIIJICHHUS
(amaym3a, cCMHTE3a, CPAaBHEHMSI, KITacCHU(pUKAIMK, 0000IICHMS ), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBLACIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATh
CBSI3U C IPYTUMHU MOHSITHUSIMM);

— ONpenensTh LENH AESTENbHOCTH, 3aJaBas IapaMeTpbl U KPHUTEpUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTU C TOCTABICHHBIMU 1EISMU;

— HCIOJB30BaTh OMOJIOTMYECKUE TOHATHS sl OOBICHEHUS (PaKTOB U SBJICHHIM
YKABOW MPUPOJIBI;

— CTPOUTH JIOTUYECKHE paCCykAeHUA (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO
aHAJOrMM), BBIABIATH 3aKOHOMEPHOCTH UM MPOTUBOPEUHS B PacCMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

— TMPUMEHATh  CXEMHO-MOJEJbHBIE  CpPEACTBA IS NPEACTaBICHUS
CYIIIECTBEHHBIX CBsI3ed M OTHOLICHUN B HM3Y4aeMbIX OHMOJOTHYECKHUX OOBEKTaX, a
TaK)Xe MPOTUBOPEUHMI PA3HOrO POJIa, BBISBIECHHBIX B PA3IUYHBIX MH(POPMAIIMOHHBIX
HMCTOYHUKAX;

0a3oBbIe UCCIIeA0BATEIbCKHE eHCTBUS:

— BJQJIETh OCHOBAaMU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKIuu;

— (dopmynupoBaTh IleM U 33Ja4d  HUCCJIENOBAaHMsS,  HCIOJIb30BaThH
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYIMPOBAHHBIE BOMPOCH B KadyeCTBE
WHCTPYMEHTA TIO3HAHUSI W OCHOBBI i1 (DOPMUPOBAHHUS THUIOTE3bl MO IPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

— BJQJETh HaBBIKAMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUSI U TPOBEICHUS
YYCHHUYECKUX DJKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHsI HAONIOMATh 3a XOJIO0M
mpolecca, CaMOCTOSITEBPHO TMPOTHO3MPOBATH €r0  pe3yibTar, (popMyIupoBaTh
00001IeHNST W BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

— mpuoOpeTaTh OMBIT YUSHUUECKON UCCIIEA0BATEILCKOM U TPOCKTHOM
NEATEIIbBHOCTH, MPOSIBIIATH CHIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMECHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS
1 pabota ¢ uHdopmMaIrei:



padora ¢ unpopmanuei:

— OpHEHTHPOBAThCS B Pa3IMYHBIX HCTOYHUKAX uWHopMamuu (HaAy4dHO-
MOMYJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpPKaHUs, CIIPABOYHBIE TIOCOOMS, peCypChl
WuTepHeTra), aHaIM3UpoBaTh HWHPOPMAIMIO  PA3IUYHBIX  BUIOB W (opm
MIPEICTABIICHUS], KpUTUUECKH OIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

— (opmynupoBaTh 3aMpPOCHl U MPUMEHATH PA3IUIHBIC METOBI MPU MOUCKE U
orbope uH(poOpMaIMK, HEOOXOJWMOW IS  BBINOJHEHUS  Y4EOHBIX  3ajay
OMpEeICIEHHOTO THIIA;

— npuoOpeTaTh OIBIT HUCIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITEIBHO  BBIOMpATh  ONTUMAIBHYIO  (GOPMY  TIPEICTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

— HCIOJIb30BaTh HAy4YHBIM SI3BIK B KadyeCcTBE CpEJACTBA NpH paboTe ¢
XUMHUYECKOW  HH(popMaruend: MTPUMEHATh MEXKMOpeaAMEeTHbIe (u3uueckue w
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, aOOpeBHaTyphbl, HOMEHKIIATYPY;

— HCIOJIb30BaTh M MpeoO0pa3oBBIBaTh 3HAKOBO-CHUMBOJIMUYECKHE CpEJICTBA
HATJISIAHOCTH.

KoMMyHuUKaTHBHBIE YHHUBEPCAJIbHbIE y4YeOHbIE 1eHCTBUS:

— 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/IaeMOi TEMbI B XOJ€ AUAJIOTa W/ WIH
JMCKYCCUH, BBICKA3bIBaTh UJEH, (POPMYIHUPOBATH CBOM MPEIIOKEHHS OTHOCHTEIIBHO
BBITIOJIHCHUS MPEIJIOKECHHOMN 3a/1a4H;

— BBICTYINATh C MPE3CHTALUEH PE3yJbTATOB MMO3HABATEIBHON NIESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMM IPU BBINOJHEHUU
XUMHUUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOM paldOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro MpoekTa U (PopMyJIUpOBaTH BBHIBOBI 110
pe3yJibTaTaM IPOBEAEHHBIX MCCIEHOBAHUM MYTEM COTJIACOBAaHMS IO3ULMUA B XOJE
o0CyXeHrs 1 OOMEHa MHEHHUSMHU.

YHuBepcaJbHbIe pery/jisiTUBHbIC 1eiCTBUA:

— CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO TIO3HABATEIHHYIO
NEeSATEIbHOCTh, Ompenensis e€ Iend W 3a7add, KOHTPOJUPOBaTh U 1O Mepe
HEOOXOJIMMOCTA  KOPPEKTHUPOBATH MpEJaraeMblii  alTOpPUTM  JICUCTBUN  mpu
BBITIOJIHGHUM YYE€OHBIX W  HMCCJEAOBATENbCKUX 3ajJad, BbIOMpaTh HamOoJee
3¢ (EeKTUBHBIN CIOCO0 UX PelIeHuUs ¢ YUETOM MOJYUYEHHUsS] HOBBIX 3HAHUI O BeIllecTBax
U XUMHUYECKUX PEaAKIIHIX;

—  OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JCSITEIILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
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10 KIIACC
IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

— Cc(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O XUMHYECKOM COCTaBJISAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XUMUU B IO3HAHUHU SIBJICHUN NPUPOBI, B
(GOpMHUPOBAHUN MBILUIEHUS M KYJIbTYpPbl JMYHOCTH, €€ (yHKIUOHAIBHOU
IPAMOTHOCTH, HEOOXOJMMOW JUJIsl PELICHHs] MPAKTUYECKHX 3aJa4 M HKOJIOTMYECKHU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

— BJIQJICHUE CHUCTEMOM  XUMHUYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAKOIINE TMOHATUS (XMMHUYECKHI 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI0UKa
aToMa, MOJIEKyJa, BaJE€HTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, XUMHYECKas CBSA3b,
CTpyKTypHasi Qopmyina (pa3BEépHyTass M COKpaUl€HHas), MOJb, MOJISIpHas Macca,
MOJIIpHBIA  00BEM, yYIIEpOAHBIA CKeneT, (YHKUMOHANbHAS TIpylmna, paaukal,
U30MEpUsl, U30MEPBI, TOMOJIOTHYECKUI PsZl, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOIA- U
a30TCOJEpKAILNE  COCIMHEHHSA, MOHOMEp, IIOJIUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN );

— TEOpHUH M 3aKOHbl (TEOpUs CTPOEHUS OpraHMYecKux BemecTB A. M.
ByTnepoBa, 3aKOH COXpaHEHHUS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAUIME B OCHOBE IOHUMAaHUs
NPUYUHHOCTA M CHUCTEMHOCTHM XWMHYECKHX SIBICHUHM, (PAKTOJIOrMYECKUE CBEACHHS O
CBOMCTBAaX, COCTaBe, IOJYy4eHHUH U O€30IIaCHOM MCIOIb30BAaHUM BaXKHEHIINX
OpPraHUYECKUX BEILECTB B OBITY U MPAKTHUECKOH JEATEIbHOCTH YEJIOBEKa;

— c(hOpPMUPOBAHHOCTh YMEHHUH BBISBIISTH XapaKTE€pPHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh HMX B3aWMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME IOHATUS IpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COEANHEHUI;

— c(opMUPOBAHHOCTh YMEHHI HCIONB30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILEHHOMN) (hopMy
OpraHMYECKUX BEIIECTB U YPABHEHHM XMMUYECKHX PEaKUWid; U3roTaBIUBaTh MOJIEIU
MOJIEKYJ] OpPraHMYECKMX BEIIECTB U1 WUIIOCTpPAUMM HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHSI,;

— chOpMHUPOBAHHOCTh YMEHUI YCTaHaBIMBATH MPUHAAJICKHOCTh M3YyUYEHHBIX
OpPraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K OIpeNeIEHHOMY Kiaccy/TpyIe
COCIMHEHUN  (YrJIeBOAOPOJbI, KHUCJIOPOJA- UM  a30TCOJEpKalllle  COEAUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHMS); JaBaThb MM Ha3BaHMUSI MO CHUCTEMATHUYECKOU
HomeHknatype (IUPAC), a Takke npUBOAUTH TPUBUAIBHBIE HA3BAHUS OTACIBHBIX
OpraHUYECKUX BEIIECTB (ITUJIEH, MPOIUJIEH, AlEeTUJICH, ATHJICHIJIUKONb, TIULIEPHH,
denon, Qopmanbaerua, areTanbIeruil, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTa,
OJICMHOBasi KHUCJIOTa, CTEapuHOBas KHUCJIOTa, TIJIOKO3a, (pyKTo3a, Kpaxmad,
LEJUII0JI032, TJIUIIHH);

— chOpPMUPOBAHHOCTh YMEHHS OIpPENeisITh BHUABI XWMHUYECKOW CBA3M B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);

— chOpPMHUPOBAHHOCTh YMEHHUS IPHUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. byrtiepoBa s 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
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BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

— chopMuUpOBaHHOCTh YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue MW XUMHUYECKHE CBOWCTBA THUIUYHBIX MPEACTaBUTENCH pa3IUUHBIX
KJIACCOB OpPraHWYEeCKUX BEIIeCTB (METaH, JTaH, HSTWUJICH, MPOIUJICH, alleTUJIEH,
oyranuen-1,3, merunbyranuen-1,3, O€H301, METaHOJ, JTaHOJ, STHJICHIJUKOJIb,
TMIeprH, (EHON, aleTambIeTHI, MypaBbHHAsS W YKCyCHas KHCIIOTBI, TJIFOKO3a,
Kpaxmaj, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa); WLTIOCTPUPOBATh TE€HETUYECKYIO
CBS3b MEXIy HHMH YpPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHYCCKHUX PEAKIUNA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

— c(opmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh MCTOYHHUKHU
YTJIEBOJIOPOJHOTO ChIPbs (HE(PTh, IPUPOHBIN T'a3, YTOJb), CIOCOOBI UX MEpPepadOTKU
U TIPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

— c(hopMUPOBAaHHOCTh YMEHHMM TPOBOJUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMa, KOJWYECTBA HMCXOMHOTO BEIISCTBA WM IPOIYKTa
pEeaKIny 10 W3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

— chOpMUPOBAHHOCTh yYMEHUM BIAJAETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAY4YHOTO IO3HAHMS, UCIIOJIb3YEeMbIX B XUMHUU MPU U3YYCHHH BEIIECTB U
XUMUYECKUX SBJICHUN (HAONIOACHUE, M3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS Uil TPUHATHS pEHICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

— chopMupoBaHHOCTH  yYMEHHH  cOONIONATh  TpaBWja  IOJH30BAHUS
XUMUYECKON TIOCYI0M W jabopaTOpHBIM OOOpYyJIOBaHHEM, a TaKKe NpaBHIIA
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSAMHU TII0 BBITTOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OTTBITOB;

— c(hopMUPOBAaHHOCTh yMEHUH ITUTAHWUPOBATH W BBITIOJHATh XUMHUYECKHUMA
HKCIIEPUMEHT (TPEBpAICHUSI OPTaHUYECKUX BEIIECTB MPH HArpeBaHUU, IMOTYYCHUE
ATWICHA U U3YYEHHE €ro CBOMCTB, KaUYECTBEHHBIE PEAKIIMM OPTaHUYECKHX BEIIECTB,
JeHaTypanus OeJIKOB MPU HarpeBaHUU, I[BETHHIE PEaKI[UU OEJIKOB) B COOTBETCTBUU C
MpaBUIaMU TEXHUKH O€30MaCHOCTH NP OOpaIeHUH ¢ BEUIECTBAMU U JTAOOPATOPHBIM
00OpyZ0BaHUEM, MPEJCTABISATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (popme
3alMCH YPaBHEHUW COOTBETCTBYIOIIMX peaknuid W (POpPMYyIHpPOBATH BBHIBOALI Ha
OCHOBE ATUX PE3YJIbTaTOB;

— c(opMUPOBAaHHOCTh yYMEHUH KPUTHYECCKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOpMaIHIO, TOJIy4aeMyto U3 pa3HbiX uctounukoB (CMU, UuTtepHeT u ap.);

— chopMupoBaHHOCT ~ YMEHHMH  COOJIOJATh  MpaBUia  JKOJOTHUUYECKH
11EJI€CO00Pa3HOTO TTOBEJCHUS B OBITY U TPYJAOBOW ESITEILHOCTH B IEJISIX COXPaHEHUS
CBOETO 3JIOPOBBSI W OKPYXKAIOIIEH TPUPOAHOM CpEeabl; OCO3HABATH OIACHOCTh
BO3JICHCTBHSI HA )KUBBIC OPTAHU3MBI ONPECIEHHBIX OPTaHUIECKUX BEIIECTB, TOHUMAs
cmpeict  mokasarens [IJIK, moscHAT, Ha mpuMepax CIOCOObI YMEHBIIEHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JCHCTBUS Ha OPTaHNU3M YEJIOBEKA;

— Ui 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
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NPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

— JUIS CHEeNbIX W CHA0OBUASIIMX OOYYalOIIMXCA: YMEHHUE HCIOIb30BATh
penbedHO TOUEUHYIO cucTeMy oOo3HaueHuid JI. Bpaiins mis 3amMcu XUMHYECKHX

bopmyiL.

11 KJIACC
[IpeameTHbIle pe3yabTaThl OCBOEHHS Kypca «OOmas W HEOpraHu4YecKas XUMUS»
OTpaXkaroT:

— c(hopMUPOBAaHHOCTh MPEACTABICHUI: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUW NPUPOJBI, B
GbopMHpPOBAaHUM  MBINUICHUS W KyJIbTYpPhl  JIMYHOCTH, €€  (PYHKIIMOHAJIBbHOMN
IPaMOTHOCTH, HEOOXOJIMMOM [JIsi PEIICHHUs] MPAKTUYECKUX 3aJad U IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

— BJAQJCHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIUue IMOHATUSA (XUMUYECKHH 3JEMEHT, aToM, H30ToI, S-, P-, d-
AJIIEKTPOHHBIE OpPOWUTaNM AaTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, D3JICKTPOOTPHUIATEILHOCTh, CTENEHh OKUCIICHMS, XHUMHUYECKas CBSI3b
(koBaJIeHTHasi, MOHHAs, METAJNINYECKasl, BOJOPOJHAs), KpUCTAJUIMYECKas pelIETKa,
TUAMBl ~ XMMHYECKUX  PEAKIMd,  PacTBOp,  JJIEKTPOJIUTHI,  HEDJIEKTPOJUTHI,
ANEKTPOJIUTUYECKAS] ~ JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON PpEaKIuU, XHUMHYECKOE pAaBHOBECHE, TEOPUM U 3aKOHBI (TEopus
AJIEKTPOJUTUYECKON AUCCoLMauu, nepuoandyeckuil 3akon /. I. MenneneeBa, 3akoH
COXpaHEHHUS Macchbl BEILIECTB, 3aKOH COXpaHECHUS u MpeBpaile-
HUS DHEPTUU MPU XUMHUYECKUX PEAKLHAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIINE B OCHOBE MOHUMAHUS IPUUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SBJICHUM, (PAKTOJOTMUECKHUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJy4YEHUM U 0€30MaCHOM HCIIOIb30BAaHUU BAXKHEUIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

— ¢c(OpMUPOBAHHOCTh YMEHUMN BBISBIISITH XapaKTEPHBIC MPU3HAKU TOHATHM,
YCTaHaBJIMBAaTh WX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSTUS NPHU
ONMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

— c(hopMuUPOBaHHOCTh YMEHHUI HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss  (QOpMysl  BEIIECTB U  ypaBHEHUH  XUMHYECKUX  PEaKIIHIA;
cucrematudeckyro HoMmeHkJatypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIICCTB (YrapHbI ra3, yriaeKuciblid ra3, aMMHakK, raiéHasi u3BeCThb,
HeraméHas U3BeCTh, MUThEBAs Co/a, MUPUT U JIp.);

— chOpMUPOBAHHOCTh YMEHHMM ONpENENsATh BaJIGHTHOCTh M  CTEICHb
OKHCIICHUSI XUMHUYECKUX DJJIEMEHTOB B COEAMHEHHUAX PA3JIUYHOrO COCTaBa; BUJ
XUMHUUYECKON CBsI3M (KOBAJEHTHAs, HWOHHAs, METAJUIMYECKAsi, BOJOPOJHAs) B
COCIMHEHUAX; TUI KPUCTAIUIMYECKOW PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHasi,
MOJIEKYJISIpHAsi, MOHHAs, METAJUIMYecKas); XapakKTep Cpelbl B BOJHBIX pPacTBOpax
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HEOPraHUYECKUX COCTMHEHUI;

— c(opmMupoBaHHOCTH YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEHIECTB MO MX COCTaBy K OINpeaeiaEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MTPOCThIE BEUIECTBA — METAUIbl U HEMETaJUIbl, OKCHJbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHBIEC TUAPOKCUIBI, COJIH);

— c(opMUPOBAaHHOCTh YMEHHM PACKPHIBATH CMBICI TEPUOAUIECKOTO 3aKOHA
JI. . MenneneeBa U IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKITNU;

— c(opMUPOBAaHHOCTh YMEHHI XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX »dJeMeHTOB |—4 mnepuonoB Ilepuoguyeckord CHUCTEMBI
xuMudeckux aneMmeHToB JI. M. MeHneneeBa, uCHonb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTANINY», «IHEPTETUUYECKHE YPOBHH»; OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XMUMHUYECKMX SJEMEHTOB U HUX COCIMHEHUH MO MepuojgaM u
rpynnam I[lepuoandeckon cuctemMbl XUMUYECKUX neMeHToB []. Y. MeHneneeBa;

— chOpMHUPOBAHHOCTh YMEHHH  XapakTepu3oBaTh (OMHCHIBaTH)  OOIIUE
XUMHUUYECKHE CBOMCTBA HEOPTraHUUECKUX BEILECTB PA3IMUHBIX KJIACCOB; MOATBEPKAATh
CYILIECTBOBAHME TE€HETHUUYECKON CBSA3M MEXJYy HEOPraHWYECKUMHU BEIECTBAMU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIL;

— chopMupoBaHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUU IO
pa3MYHBIM TpU3HAKaM (YUCIy M COCTaBy pEarupyrolux BEIIECTB, TEILIOBOMY
abdexTy peakiuu, U3MEHEHHIO CTENEeHEW OKHCICHHUS D3JIEMEHTOB, OOpaTUMOCTH
peakiiy, y4acTUIO KaTaanu3aTropa);

—  ¢c(OpMUPOBAHHOCTh YMEHUN COCTAaBISATh YPAaBHEHUS PEAKIUNA PazIAYHBIX
TUIIOB; TOJHBIE U COKpAIEHHbIC YPAaBHEHUS pEaKIMii MOHHOTO OOMEHA, YUWUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

— c(hopMuUpOBaHHOCTh yMEHUW TPOBOJAUTH PEAKIMHU, TOATBEPIKIAIOIIHE
KAUEeCTBEHHBI COCTAB PA3JIMUYHBIX HEOPraHMYECKHX BEUIECTB; paCIO3HABAThH
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILIECTB;

— chOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHUCIUTEILHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS AIIEKTPOHHOTO OanaHca
ATUX PEAKLUM;

— cpOpPMUPOBAHHOCTh  YMEHHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON PEaKIMN OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEITHero Bo3AehcTBus (nmpuniun Jle [larense);

— c(hopMUPOBaHHOCTh YMEHUW XapaKTepU30BaTh XHUMHYECKUE TIPOIIECCHI,
JIeXkKaIe B OCHOBE MPOMBIIIUICHHOTO MOJTYYEHUs] CEPHOM KUCIIOTHI, aMMHaKa, a TakKe
c(hOpPMUPOBAHHOCTh  MpPEJCTABJICHUN 00 OOmMMX HAyYHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOTO ITPOU3BO/ICTBA;

—  ¢c(OpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIICHHUS C HCIOJIb30BaHUEM
MOHSTHUST «MACcCOBasi JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUHN Ta30B MPHU
XUMUYECKUX PEAKIUSAX, MacChl BEIIECTBA WM O0BEMA Ta30B TO HW3BECTHOMY
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KOJIMYECTBY BELIECTBA, Macce€ WIM OOBEMY OJHOIO M3 YYacTBYIOUIMX B PEaKIUU
BELIECTB, TEIJIOBOIO 3(p(deKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILECTB, IPEBPALLECHUS U COXPAHECHUS SHEPTHH;

— chOpPMUPOBAHHOCT ~ YMEHHUH  cOONIONaTh  MpaBWiIa  MOJb30BaHUS
XMMHUYECKON TOCyloHM M J1abopaTOpHBIM OOOpYAOBAaHHMEM, a TaKXKe IpaBuia
oOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBITIOJIHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

— chOpPMUPOBAHHOCTh YMEHHH TIJAHUPOBaTh W BBHIMOJIHATH XUMUYECKUIN
DKCIEPUMEHT (pa3jIoKEHUE IEPOKCHIAa BOJOPOAA B IPUCYTCTBHHM KaTajau3aTopa,
OIIPEENICHUE CPEJIbl PACTBOPOB BEILECTB C IIOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA,
BJIMSIHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOW peaKkluy, peakliMl HOHHOTO
oOMeHa, KayeCTBEHHbIE pEaklMU Ha Cyiab(paT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHS; PEIIECHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaMm «Metams» u
«Hemeramnpl») B COOTBETCTBMM C TIpaBWJIaMU TEXHUKH OE30MACHOCTH IpH
oOpallleHu: C BEIeCTBAaMU U JIaDOpaTOpPHBIM O0OPYAOBAHUEM, IPEJCTABIATH
pe3ynbTaThl ~ XMMHYECKOTO  3KCIEepuMeHTa B GOopMe  3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX PeaKUUid U (POPMYIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

— c(opMUPOBAaHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHMHUYECKYIO
UH(pOpMAIHIO, TOJIy4aeMyI0 U3 pa3HbIX ncTOUHUKOB (CMU, UuTepHeT u ap.);

— chOpMUPOBAHHOCTh ~ YMEHUH  coOJIOAaTh  MpaBUia  IKOJIOTUYECKU
1eJ1€CO00Pa3HOrO MOBEICHUS B OBITY U TPYIOBOM AESITENBHOCTU B LENISIX COXPAaHEHMUS
CBOEr0 3JI0pOBbS M OKpYXKalOlIEW IPUPOJHOM CpEIbl; OCO3HABaTh ONACHOCTHb
BO3JICHCTBHSI HAa >KUBBIE OpPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, IOHUMAas CMBICI
nokazareins [TJIK, noscHsITh Ha npuMepax crocoObl YMEHBIIEHUS! U TTPEIOTBPAILICHUS
MX BPEIHOTO BO3/ICVCTBUS HA OPraHU3M YEJIOBEKA;

— Ui 00yYarouuxcsl ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYINHBIX METOAAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUI; IS CIIENBIX M CIA00BUISAIIMX O0yUYaOIUXCs

COAEPKXAHHUE YYEGHOI'O IPEIMETA «XUMM»

10 KIIACC
OPITAHNYECKASA XUMUA
TeopernyecKkue 0CHOBbI OPraHUYECKOM XUMHUH
[IpeqMeT opraHMyeckor XUMHHU: €€ BO3HHUKHOBEHHE, PAa3BUTHUE M 3HAUCHUE B
MOJyYEHUH HOBBIX BEIIECTB W MaTepUaJiOB. Teopuss CTPOEHUS OPraHUYECKUX
coenunenuii A. M. bytnepoBa, €€ ocHoBHBIE Mo0XKeHUsA. CTPyKTypHBIE (HOPMYIIBI
OpraHMYeCKuX BelecTB. ['oMomnorus, nsomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX
COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.
[IpeacraBnenne o KiaccupUKAlUA OPraHUYECKUX BemecTB. HomeHknarypa
OpPraHUYeCKUX COCIMHEHUN (CHUCTeMaTUyecKas)) W TPUBHAIbHBIE HAa3BaHMS
BAKHEUIINX MPEIACTABUTENIEN KIIACCOB OPraHNYECKUX BEILIECTB.
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DKCnepUMEeHTATbHBIE METOIbl U3YUYEHUS BEIIECTB: O3HAKOMJICHUE C 00Opa3liaMu
OpPraHUYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE; MOJICIMPOBAHHE MOJICKYI
OpPraHUYECKUX BEIECTB; HAOJIONCHNWE U ONHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAICHAIO OPTaHUYECKUX BEIIECTB MPHU HarpeBaHuU (TIaBJICHUE, OOYTIIMBaHUE U
TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psifi. MeTaH U 3TaH — MPOCTEUIINE
MPEACTaBUTENN ATKAHOB: (PU3MUECKUE U XUMHUIECKHE CBOMCTBA (PEaKIIUU 3aMEIICHUS
Y TOPEHMUSI ), HAXOXKJEHUE B PUPOJE, MOTyUCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psAn. OTWIEH W MPONUIIEH —
MPOCTEHIIINE TPEICTAaBUTEIN AJIKEHOB: (DU3UYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu  TUAPUPOBAHUS,  TAJOTEHUPOBAHUS, THUApATallid, OKHUCJIEHUA U
MOJIMMEPHU3AIINH ), TOJTyYeHUE U IPUMEHECHHE.

Anxanuensl. byraguen-1,3 wu wmetunOyraauen-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOMCTBa (peakuus moiuMepusanuu). llomydeHne CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTUYECKUMA PsiA. ALETHUIICH —
MPOCTEUIUHN MPEJCTAaBUTEIh aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peaklud TUIPUPOBAHUSA, TaJOTEHUPOBAHUS, THUJpATAllUU, TOPEHUS),
MOJIy4YE€HHUE U IPUMEHEHHUE.

Apenbl. beH3oi: cocTaB, cTpoeHHe, PU3NUECKUEe U XUMUYECKUE CBOMCTBA (peaKIuu
raJIoreHUPOBAaHUS U HUTPOBAHMS ), TIOJIydYEeHUE U MpUMEHEeHHE. TOKCUYHOCTh apeHOB.
['eneTnyeckasi CBSI3b MEXKIY YIJIEBOJAOPOJAMH, MPUHAMICKANUMA K Pa3TUIHBIM
KJIacCaM.

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHbIii Ta3 U NMONMYTHBIE HEPTSIHbBIC
razel. Hedts u e€ mnpoucxoxaenue. CrocoObl mepepaboTku HedTHU: TEeperoHka,
KPEKHUHT (TePMUYECKUN, KaTaTUTHUECKuil), mupoiu3. [IpoaykTel nepepaboTku HedTH,
UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yrojab M MPOIYKTHI €ro
nepepadoTKHu.

OKCneprUMEHTAIbHBIE METOJIbI M3YyYEHHMsI BEIIEeCTB: O3HAKOMJICHHE C 0Opasiamu
MJIacTMAcC, KayuyyKoOB M pe3uHbl; KoJutekiuu «HedpTs» u «Yronby; MoaennpoBaHue
MOJIEKYJ YTJEBOJOPOJIOB M TaJOr€HONPOM3BOJHBIX; MPOBEACHUE MPAKTUYECKOM
paboThI: MOJIyYeHUE ATUJICHA U U3yUYEHHE €r0 CBOUCTB.

PacuyéTHble 3agaun
Brruucnenuss mo ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBa WM TMPOAYKTAa peaKkIMu IO H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:kaiue opraHudeckne coeJHHEeHUs
[IpenenbHBIe OTHOATOMHBIC CIIUPTHL. METaHOI U ATaHOJ: CTPOCHHE, (DU3UUECKUE U
XUMHYECKHE CBOMCTBa (PEaKIMU C aKTHBHBIMH METAJUIAMH, T'aJIOTEHOBOOPOJIaMH,
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ropeHue), MpuMeHeHne. BogopoaHbIe CBSA3M MEXIy MOJIEKYJIaMH CUpTOB. [leficTBre
METAHOJIa U ATaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHble CHOUPTHI. DTUJIECHTIIMKONIb U TIULEPUH: CTPOCHHUE, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIECUCTBUE CO IEJIOYHBIMU METaJlJIaMH, KaueCTBEHHAas
peakiysl Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBre Ha opraHu3M uesoBeka. [I[puMenenue
TJIMLEPUHA U STHUJICHTIIUKOJIA.

®deHoJI: CTPOEHUE MOJIEKYJIbI, (U3UUYECKUE U XUMUYECKHUE CBOMCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue genomna.

Anbnerupl U KeToHbl. DoOpManbIerusl, alueTanbIeru: CTpOoeHHe, (pU3nvYecKue u
XUMHUYECKHE CBOWCTBA (PEAKUMU OKHCIEHUS M BOCCTAHOBJICHMS, Ka4€CTBEHHbIE
peaklnn), NOJy4eHHE U IPUMEHEHHUE.

AueroH: cTpoeHue, pU3NYECKe U XMMUYECKHE CBOMCTBA (peakUUHd OKUCIEHUS U
BOCCTAHOBJICHMS] ), TOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpe/ieibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHasi U yKCYyCHas
KHUCJIOTBI: CTPOEHHUE, (PU3MYECKHEe M XMMHUYECKHE CBOMCTBA (CBOMCTBa, 0OIIME IS
KJ1acca KHMCJIOT, peakuus 3TepupuKalum), nojaydyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAsl KUCJIOTHl KaK MpPEICTaBUTENIM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONN3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupos. buonorunueckas posb )KUPOB.

VYraeBoasl: cocraB, KiacCU(UKaIMSA YIJIEBOAOB (MOHO-, JHU- U TOJIUCAXAPHU/IbI).
['moko3a —  TpOCTEHIIMHA  MOHOCaxapuJl: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
du3nueckue M XUMHUYECKHE CBOMCTBa (B3ammojencTBue ¢ ruapokcunom memau(ll),
OKHCJIEHHE aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
TJIFOKO3b1), HAX0XACHUE B MPUPOJIE, TPUMEHEHUE, Ononorudeckas posib. ortocunres.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u pemwmono3a Kak NOpupojHble noauMepsl. CTpoeHue Kpaxmaina |
HeuIroNIo3bl.  Pu3nueckue M XHUMHYECKHME CBOMCTBAa Kpaxmana (TUAPOJu3,
KAuECTBEHHAS PEAKLUs C HOJIOM).

IKCIMepUMEeHTATbHbIE METOAbI N3YUEHUs BEIIECTB: MIPOBEACHNE, HAOIIOICHHUE
Y ONMCAHHME JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIEC PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHUCiIeHHe 3TaHona okcuaoM wmeau(Il)), MHOroaTomMHbIX
COUPTOB (B3aumojeiicTBue riuiepuHa ¢ rugpokcugoM wmeau(Il)), anbaerunon
(oKHCIIeHHe aMMHMauHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il),
B3aMMOJICHCTBUE KpaxMalla ¢ MOJIOM); MPOBEICHUE MPAKTUUECKON pabOThI: CBOMCTBA
pacTBOpa YKCYCHOU KHUCIOTHI.

PacuyéTHble 3agaun

Bbluucienuss mo ypaBHEHHIO XMUMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BeIleCTBa WM MPOJAYKTa pEaKIMH IO HU3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM POJYKTOB PEAKIIMH).

A3oTcoaep:kaliue OpraHnyecKue coeAnHeHHs

AmuHbl. MeTHIIaMUH ¥ aHWJIMH: COCTaB, CTpOoeHHe, (pU3Mueckue W XMUMHUYECKUe

CBOWCTBA (TOpeHHE, B3aMMOJICHCTBHE C BOJION M KUCIIOTAMH).
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AMUHOKUCIIOTHI Kak aM(OTEpHbIC OpraHUYecKHe coeauHeHus. Dusnueckue u
XMMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TMpuUMepe TIHUIMHA). buomornveckoe
3HAYCHHUE aMUHOKHUCIIOT. [lenTuipl.

benku kak mpHUPOIHBIC BBICOKOMOJCKYJSpHBIC coeauHeHus. IlepBuynas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OECJIKOB:
THPOJIN3, ACHATYpAIKs, KAYeCTBEHHBIC PEaKIIUK Ha OCJIKH.

DKCIepUMEHTAIbHBIE METOJIBI W3YYCHHS BEIICCTB: HAOIOJCHUE W OMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypallds OCJIKOB NpH HArpeBaHWUH, IIBETHHIC
peakiuu OEIKOB.

BbicokoMoieKyasipHbIe COeTHHEHHUST

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIPHBIX COCAWHCHHN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BCHO, CTEICHb MOJUMEPHU3AIMH, CPEAHSIS MOJCKYJIsIpHas
macca. OCHOBHBIC METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX  COCIMHECHUN —
TIOJIUMEPH3AITHS | TTOJIMKOHICHCAIIHSL.

DKCrepuMEHTATBHBIC METOJIBI M3YUCHHUS BEIIECTB: O3HAKOMIICHHE C 00pa3amMu
IIPUPOJTHBIX ¥ MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MeKnpeaMeTHbIE CBSI3M.

Peanu3zanust MeXIpeAMETHBIX CBSI3€U MPU U3YYEHUU OpraHUYecKor xumMuu B 10
KJIACCE OCYIECTBIIACTCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHUH, SBISIONIMXCS CHUCTEMHBIMHU ISl OTJACJbHBIX IMPEIMETOB
€CTECTBEHHO-

HAy4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUSA: SBJICHUE, HaydHbIH (hakT, TUIIOTE3a,
3aKOH, TEOpHUs, aHAIU3, CUHTE3, KiacCU(pUKaAIUs, MEPUOJUUYHOCTh, HAOJIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®u3uka: maTepusi, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYIIa,
DHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBA,
bu3nUecKue BeIMYUHbBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: kmerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMBI, IKHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJBI, TMOJIE3HBIC HCKOMAeMbIC, TOILIUBO,
pecypcehl.

TexHoJIOTHs: THUILEBbIC TPOAYKThI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIHE
CpPEe/ICTBA, JICKAPCTBEHHbIE W  KOCMETHYECKHE TIpernapaTrhl, MaTepuajbl U3
HMCKYCCTBEHHBIX U CHHTETHUECKUX (HOPMYIL.

11 KVIACC. OBIIAA U HEOPTAHUYECKASA XUMUA

Pa3znea 1. TeopeTuyeckue 0OCHOBbI XUMHUH
XuMHUECKHUI deMeHT. AToMm. SAapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUvecKre YpPOBHH, IOJAYPOBHU. ATOMHBIE OpOWTaNHU, S-, P-, O-3JEMEHTEHI.
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OcoOeHHOCTH pachpesieieHus] SJEKTPOHOB IO OpPOWTAIIM B aTroMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

[Tepuonuueckuii 3akoH U llepuonnueckas cucremMa XMMUYECKUX 3JIEMEHTOB /JI.
. MenpeneeBa. CBsA3b MepUOaUYECKOro 3akoHa U llepuonnueckoil cucTeMbl
xumuueckux aneMeHToB JI. WM. MeHnueneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUsS CBOMCTB XUMHUUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO IPYIaM U nepuoaam. 3HaUCHHE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XUMHUYECKass CBA3b. BHAbl XMUMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJIApHAs W TOJISIpHAsi, HMOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHUS  KOBAJCHTHOM XHMMHYECKOW CBsS3M (OOMEHHBIH W  JTOHOPHO-
aKuentopHsiil). BomopogHas cBsA3b. BalleHTHOCTh.  DJEKTPOOTPULIATETBHOCT.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemecTBa MOJEKYISPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BelIECTBA. THUIBI KPUCTALUIMYECKUX PEMETOK. 3aBHCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[TonsTne o0 pucnepcHeix cucrteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |'eHeTnueckass CBsI3b HEOPTaHWYECKUX  BELIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuus.  Knaccudukanmuss ~— XMMHYECKMX — peakluil B
HEOPraHUYECKOW U OPTaHUYECKON XUMHUH. 3aKOH COXPAHEHHUSI MAaCChl BELIECTB; 3aKOH
COXPAHEHHUS U MPEBPALIECHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHYeCcKoe paBHOBecwe. DakTopbl, BIUAIOIIAE HA COCTOSIHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Onextposnutuyeckas auccornuanusa. CuibHble U ciabbie anekTpoiauThl. Cpena
BOJIHBIX PAacCTBOPOB BELIECTB: KHUCJas, HEWTpaibHas, IienoyHas. llonarue o
BojopoaHoM mokaszarene (PH) pactBopa. Peakiuu monHoro oobmena. ['maposms
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB: JIEMOHCTpPAIMS  TaOJIHII
«llepuonuueckas cucrema xumuuyeckux diiemMeHTOB JI.M. MenneneeBa»; usydyeHue
MoOJIeIel KPUCTAIUTMYECKUX PEIIETOK; HAOII0ICHUE U ONMCAaHKUE JEMOHCTPAIMOHHBIX
U J1Ta0OpaTOpPHBIX OMNBITOB (pa3joKeHUE IMEePOKCHAA BOJOPOJAa B MPUCYTCTBUH
KaTaJu3aropa, ONPENEIICHUE Cpelbl PACTBOPOB BEUIECTB C  MOMOIIBIO
YHUBEPCAIBHOTO  WHIAUKATOpA, pPEAKUUW  HOHHOrO  OOMEHa);  MpOBEJICHUE
PaKTUYECKON padoThl «BnusiHUe pa3iuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMH
peaKIumn».

PacuéTHble 3aaa4n

Pacyérel 10 ypaBHEHHSIM XMMUYECKUX PEAKLHM, B TOM YUCIE TEPMOXUMUUYECKUE
pacu€Thl, pacu€Thl C KCIOJIB30BAHUEM MTOHITUS «MACCOBAs JOJISI BEIIECTBA.
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Pasnen 2. Heopranuveckasi Xumusi

Hemeramnbl. Ilonoxkenne HemeramuioB B llepuoamdeckoil cucTeMe XHUMHUYECKHX
anemeHToB JI.MI. MeHneneeBa M OCOOEGHHOCTH CTpOCHHS aTroMoB. Dusznueckue
CBOMCTBa HEMETAJIOB. AJUIOTPONHS HEMETaUIOB (Ha MpHUMEpPE KUCIOpOAa, CEPBI,
dbocdopa u yriaepona).

XYMMHUYECKHE CBOMCTBA Ba)XXHEHUIIMX HEMETauioB (TajlOT€HOB, CEphbl, a30Ta,
docdopa, yriaepoja U KpeMHUS) U UX COCTMHEHUM (OKCHUIIOB, KUCIOPOACOAEPKALIUX
KHCJIOT, BOJIOPOJHBIX COCTUHEHH ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne weraimoB B Ilepuonnueckon cucTeMe XHMHYECKHX
anementoB [I. M. MengeneeBa. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. OOmue Quinueckue cBoiicTBa MeTtamwioB. CIlaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIYKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUINIMX METAUIOB (HATPUM, Kadui, KaJablUi, MarHuu,
ATIOMUHUMN, ITUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAMHECHUIA.

OOmue crnocoObl mosiyueHus: MeTauioB. Mertamtyprus. Koppo3uss meramios.
Crioco0bl 3a1uThl OT KOppo3uu. [IprMeHenne MeTauioB B ObITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METObl U3YUEHHUS BEUIECTB: U3YUYEHHUE KOJUIEKINH «MeTaibl
U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pEIICHHE OSKCIEPUMEHTAIbHBIX  3aJ1ay;
HAOJNIOZICHWE W  ONHUCAaHWE JEMOHCTPAIMOHHBIX U J1a0OpPATOPHBIX  OIBITOB
(B3aMMOJENCTBUE TUAPOKCHAA AQIIOMUHHUS C pacTBOpPAaMH KHCIOT U ULIEJIOYEHd,
KAueCTBEHHbIEC PEAKLIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3a1aun

Pacuérel macchl BemiecTBa WM 00bEMAa Tra3oB MO H3BECTHOMY KOJUYECTBY
BEILECTBA, MAacCce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB; PACUETHI
Macchbl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJTHO U3 BEUIECTB
UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xmmum B o00OecniedeHUH DKOJOTUYECKOM, DSHEPreTHYSCKOM U IHUIIEBOU
0e30MacHOCTH, Pa3BUTUM MeIUIMHBI. [loHSATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 006 OONMX HAYYHBIX NPUHIUINAX MPOMBIIUICHHOTO TOJYyYEeHHUS
BAKHEUIIINX BELIECTB.

UYenoBek B MUpE BEUIECTB U MATEPHUAJIOB: Ba)KHEWILNE CTPOUTENIBHBIE MaTE€pUalIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpamMuKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHUE U MUHEPAJIbHbBIE YIOOpEHUS.

XAMHUST W 300pOBbE UEIOBEKA: IMpaBWja MCIHOJIB30BAHUS  JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia 0E30MaCHOTO MCIOJIb30BaHUS MpenapaToB ObBITOBOM XMMHUU B
MOBCEIHEBHOM KU3HU.

MeknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBS3€H MpU H3yYCHUH OOIIEH M HEOpraHWYEeCKOM
xumuH B 11 Kitacce ocylecTBisieTcs 4epe3 UCHOIb30BaHUE KaK OOIIHMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TMOHATHH, SBIAIONIUXCS CHUCTEMHBIMU [JI1 OTIEIbHBIX
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MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC MOHATUS: HAY4YHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaiu3, CHUHTE3, KiacCU(UKaIMs, MEepUOJIUYHOCTh, HAOIIOJCHHUE, HSKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, SIBJICHUE.

duzuka: MaTepusi, IHEPIHsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOTI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKHN YpOBEHb, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIECTBAa, (PM3MUECKUE BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUS,
CKOPOCTb.

buonorus: kimerka, opraausM, 3KocucTema, omocdepa, MaKpo- ¥ MUKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, TIOJE3HBIE WMCKOMAEMbIe, TOILINBO,
pPECypCHI.

TexHoJOTUS: XMMHUYECKAs] MPOMBIIUICHHOCTh, METAJUIyprusi, MPOU3BOACTBO
CTPOUTENIbHBIX MATEPHUANIOB, CEIIbCKOXO3SWCTBEHHOE IMPOU3BOJICTBO, IHILEBAs
MPOMBIILIEHHOCTb, dbapmarneBTUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKUMOHHBIX MATEpHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

KPUTEPUU OLIEHUBAHMUA PE3YJIBTATOB YYEBHOI'O IPEJIMETA

«XHUMMUS»

Bun koHTpoOss OtmeTka TpeOoBaHMsI K OCHOBHBIM KPUTEPHUSIM
YcrHbIi KOHTPOJIb - | OT™eTka «5» O6HapyxuBaeT  MOHMMaHHE  MaTepHala,
WHIUBUAYaIbHBIN u MOXKE€T  OOOCHOBaTh  CBOM  CYXJCHUS,
(bpOHTANIBHBIN OTPOC MPUMEHUTh 3HAHUS Ha TPAKTUKE, MPUBECTH

HEOOXOIUMbIE TPUMEPhl HE TOJNBKO U3
yueOHHUKa, HO u CaMOCTOSTENIBHO
COCTaBJICHHBIE.

[Tonuo MOCJIEZI0BATEIBHO u3araer

I/I3y"-ICHHBII71 Marcpuall, HacT MPABUIBHOC
OIPECACIICHUC A3BIKOBBIX TTOHSITHH.

OtMmeTka «4» JlaeT oTBeT, yAOBIETBOPSIOMINI TEM Ke
TpeOOBAHUSM, UTO U JJIT OTMETKA «5», HO
nomyckaeT 1 - 2 ommbKu, KOTOPHIE caM Ke
HchpaBisieT, u 1 - 2 HemoyeTa B
MOCJIe1I0BATEILHOCTH U TEPMHUHOJIOTUH
HM3J1araemMoro.

OtMmetka «3» N3naraer marepuan HEMOMHO W JONYCKAET
HETOYHOCTH B ONPEACICHUHU TMOHATHH WIN
(dhopmynpoBke npaBui. He ymMmeeT 10CcTaToqHO
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MIyOOKO W JI0Ka3aTelhbHO OOOCHOBATh CBOHM
CYXJICHUS U IIPUBECTU CBOU IIPUMEPHI

OtMeTKa «2»

OOHapyXuBaeT HE3HaHHWE OOJIbIIEH YacTu
COOTBETCTBYIOLIIETO  pa3ieia  H3y4aeMoro
marepuaa, JIOITyCKaeT OIITUOKH B
(dbopmMynHpOBKe oTpeieeHn MIpaBUII,
UCKQXKAIOUIME WX CMBICI, OECHOpSJIOYHO H
HEYBEPEHHO M3JIaraeT MaTepuall.

IIncemenHBIC OTBCThI

3aJIaHHYIO
KonTponbHbie paboThl

Ha
TEMY;

OTMeTKa «5»

Beimonaun paboty 6€3 ommOOK W HEO0YETOB;
JOIyCTHII He 0oJiee OIHOTO HEeA0YeTa

OtMeTKa «4»

BeimonHuin paboTy MONHOCTBIO, HO JIOMYCTHI
B HEW: He Oosee OAHON HerpyOoi OmmOKu u
OJIHOTO HEIoueTa; He OoJiee ABYX HEI0YETOB.

OrMmeTka «3»

[IpaBUIBHO BBHIMONHUAI HE MEHEE MOJOBHHEI
paboThI WM TONMYCTUII: HEe Oosiee IBYX IPyObIX
ommnOoK; He Oosiee OMHOW TpyOOW M OJHOM
HerpyOOl OMmMOKM W OJHOTO HEeJOo4YeTa; He
Oosiee IBYX-TpeX HErpyObIX OMIMOOK; OIHOM
HerpyOol OImMOKM M TpeX HEJ0YETOB; IpPHU
OTCYTCTBHMHM OHIMOOK, HO TPU HAIHYHH
YETBIPEX-TISITH HEIOYETOB.

OTMeTKa «2»

Jomyctun 4Yucio OmMUOOK W HEIOYETOB
MPEBOCXOSIIEE HOPMY, IIPH KOTOPOMl MOKET
ObITh BLICTaBlIeHa orneHka "3"; uid eciu
NPAaBUJILHO  BBIOJIHUI MEHEE IOJIOBUHBI
paboTHI.
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KAJIEHIAPHO — TEMATUYECKOE INIAHUPOBAHUE

HaumenoBanue Kou- Buael koHTpOIIS OcHOBHBIE BUIBI ACITEILHOCTH 00YYAIOIIUXCSI IPU [Tepuon DNEeKTPOHHBIE
y4eOHBIX pa3elioB U | BO M3y4YeHUH pa3/eioB U (Wiu) TeM (Ha ypOBHE YUeOHBIX uzydeHust  |(mudposeie)
(Wn) TeM pOrpaMMBI | 4aco JICHCTBUI) o0Opa3oBaTeNbHbIC
B pecypcehl
1 2 3 4 5
10 kaacce
Pa3pnen 1. TeopeTnueckue 0CHOBBI Oprannyeckoil xumuu (3 4)

Texymunit PackpbiBaTh CMBICT N3y4aeMbIX TOHATHH (BBISIBIATH bubmuorexa [JOK
1.1.IIpenmer 3 WHIMBUIYIbHBIA U |MX XapaKTePHbIC IPU3HAKH), YCTAHABIMBATH X https://m.edsoo.ru/7f
OpraHUYECKON XMMHH. (GpOHTANIBHBIN ONPOC  |B3aMMOCBS3b. [I[pUMEHSThH MMOJI0KEHHS TEOPUHU 41b590
Teopust XUuMHUYECKOTO CTpOoeHUsI opranndeckux Bemects A. M. byrieposa
CTPOCHHS JUTsl OOBSICHEHU S 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX
OpPraHUYECKUX cocTaBa U cTpoeHus. Mcrnoap30BaTh XUMHUUYECKYIO
COeTUHEHUI CHUMBOJIUKY JJIsl COCTABIICHUSI MOJIEKYJIIPHBIX U
A.M.byrneposa CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHOI) (OpMyIT

OpraHuuYecKux BemecTB. OnpenensaTb BUIbI
XUMUYECKOH CBSA3U (OJIMHAPHBIC, KPATHHIE) B
OpPTaHMYECKUX COCIUHEHUSX. PacKpbIBaTh pOIIb
OopraHvuyeckoil xumuu B npupoje. Habmonats u
OTHCHIBATh IEMOHCTPAIMOHHBIE OMBITHI; TPOBOJUTH U
OTHUCHIBATH JIAOOPATOPHBIE OMBITH U TPAKTUYECKUE
paboThI
Hroro no pasneny 3
Pasnes 2 Yruesogopoabi (13)
NunuBuayansHbii 1 |PacKkpbIBaTh CMBICI U3YyYaeMbIX IIOHATHUH |,
2.1.TIpenenvHbie 2 | QpoHTATBHBIN ONIPOC |YCTAHABIIMBATH UX B3aUMOCBS3b, UCIIOIL30BAThH

YrJIIeBOAOPOAbI —
aJIKaHbI

COOTBETCTBYIOLLME IMOHITHUS IIPU OIMCAHUU COCTABA,
CTPOEHUS M MIPEBPANICHUI OPraHUYECKUX COCTMHEHU.

bu6mmorexa [IOK
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YcTaHaBnuBaTh NPUHAAIC)KHOCTh BEIIECTB K
onpeaenéHHOMY KJIaccy yriieBOJOPOIOB IO COCTaBy U
CTPOEHHIO, HA3bIBATh UX 110 CUCTEMATUYECKON
HOMEHKJIaType; IPUBOIUTH TPUBUATIbHBIC HA3BAHUS
OTJIE/IbHBIX NPEACTABUTENEH YTIIEBOIOPOIOB.
OnpenensTb BUABI XUMUYECKOU CBSA3H B MOJIEKYJIaX
YIJIEBOJIOPOOB

https://m.edsoo.ru/7f
41b590

2.2.HenpenenbHble 6 OnpenensaTb BUABl XMMHUYECKOH CBA3M B MOJIEKYJax
YIJ1€BOAOPOABIL: WMHauBUyalIbHBIA U |YTJIEBOJIOPOJIOB; XapaKkTepu3oBaTh 3aBUCUMOCTh
QJIKeHBI, AJIKATUCHBI, (pOHTANBHBII ONPOC |pPEAKIIMOHHOW  CHOCOOHOCTH  YIJIEBOAOPOAOB  OT
AJIKUHBI KPaTHOCTH KOBAJICHTHOH CBSI3H.
XapakTepu3oBaTh COCTaB,
CTpOEHUE,IPUMEHEHUE, PU3UUECKUEe U  XHMHYECKUE
CBOMCTBA, BAKHEHILINE CTIOCOOBI [OJIy4YECHUA
TUIMYHBIX ~NPEACTABUTENCH  pPa3IUYHBIX  KJIACCOB
yTJIEBOAOPOIOB (METaHa, 3TaHa, ITUJICHA, alleTHIICHA,
_ Oyraauena-1,3, 6eHzomna).
2.3. Apomaruteckue | 2 VHWMBULYaIbHEI M | XanakTepusoBaTh COCTAB, CTPOGHHE, IPUMCHCHHE,
YTJICBOIOPOARI (bpoHTANBHBIN OMPOC | dyysyyeckne M XUMUUECKHe CBOHCTBa, BakHeiine
CcrocoObl  TMOJIyYEHHMs] THUIHWYHBIX IpeICTaBUTENEH
Pa3NIMYHBIX KJACCOB YTJIIEBOJOPOJOB (MeTaHa, JTaHa,
STUJICHA, aleTuieHa, OyranueHa -1,3, OeH3ona,
3 |[lemoncTparn: TONyoJIa). BBISBISAT TEHETHYECKYIO CBSI3b MEXKIY
2.4.Ilpuponnsle Kxosnexunn «Hedrsy u YIIEBOAOPOAaMH ¥ MOATBEPXKIATH €€  HaIM4He
HCTOYHUKH «Jrois; YPaBHEHUSMH COOTBETCTBYIOIINX XUMHYECKHAX
YIJICBOIOPOAOB U MX BIACOpPArMEHT pEaKIMii C UCIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYII
nepepaboTKa «Bynkanuzanus
PE3UHBD). .
Tpaxtiueckue paboTer;  |AMOCTOSTENBHO IIAHUPOBATH H OCYIIECTBIIATE CBOIO
Ne 1. [onyuenue sTuena | I03HABATENLHYIO AEATENBHOCTD; IPUHUMATh aKTUBHOE
¥l M3y4eHHE ero CBOMCTB |y4acTUE B TPYNIIOBON y4eOHOM NeATEIbHOCTH
Hroro o pazneny 13
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Pa3zgen 3

Kucaopoaconepxamue opranndeckue coenuHenns (134)

3.1.Crimptel. denon

IIpakTukym

3.2.Anpaeruasl.
Kap6onoBeie
KHACHOTEL. CII0XKHBIE

3UpHI

[IpakTryeckue pabOTHI:
Ne2

CaoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBI

3.3.YraeBoanl

PackpeIBaTh CMBICT U3y9aeMbIX MTOHATHH (BBISBIISTH
UX XapaKTepHbIEe MPU3HAKU), YCTAHABIUBATD UX
B3alMOCBS3b, UCII0JIb30BATH COOTBETCTBYIOILINE
MOHSITHS IIPH OMTUCAHUH COCTaBa, CTPOSHUS U
MPEBPALLIECHUI OPTraHUYECKUX COCTNHEHUM.
Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIICHUS MOJICKYIJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON) (HOPMYJT OPraHUIECKUX
BEIIECTB. Y CTaHABIMBATh MPUHAJICHKHOCTh BEIIECTB K
OIpEIEIEHHOMY KJIacCy IO COCTaBY M CTPOEHUIO,
HA3bIBaTh MX MO0 CUCTEMATHUYECKONH HOMEHKIIATYpE;
MIPUBOJIUTH TPUBUATBHBIC HA3BAHUS OTACIBHBIX
MpeJICTaBUTENeH KUCIOPOICOIEPKAINX COSTUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOEHUE, TPUMEHEHUE,
buznyecKkrue 1 XuMHUYECKHe CBONCTBA, BAYKHEHIIIHE
CIOCOOBI MOJTYYECHHSI TUITMYHBIX MPEICTAaBUTENEH
Pa3IMYHBIX KJIACCOB KHCIOPOACOAEPKAIINX
COCIMHEHUH (MEeTaHoJIa, 3TaHOJIa, TTUIEeprHa, (PeHoIa,
dbopMmanbaeruaa, aleTanpaeruaa, yKCyCHO!H KUCIOTHI,
TJIFOKO3bI, CaXxapo3bl, Kpaxmala, 1IeJUTI0JI03b);
BBISIBJISITH T€HETHUECKYIO CBSA3b MEXKY HUMHU U
MOJITBEPKIATh €€ HATMYHNE YPAaBHCHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C
MCIIOJIb30BaHUEM CTPYKTYPHBIX popMyi. OnuchIBaTh
COCTaB, XMMHUYECKOE CTPOCHUE U MPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAYEHUE MJIS
JKU3HEACSITENIbHOCTU OpraHu3mMoB. Oco3HaBaTh
OTMaCHOCTh BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbI
OTIpe/IeIEHHBIX OPTAaHUYECKUX BEIIECTB, MOSCHATh Ha
npumepax. [[poBoANTH BEIUKUCICHUS JIS ONIPEICIICHUS
MOJIEKYJISIPHOM (POPMYITBI OPTaHMYECKOTO BEIIECTBA,
10 YPAaBHEHHUIO XMMHYECKOIN PEaKInu.

bubmuoreka [JOK
https://m.edsoo.ru/7f
41b590
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CaMOCTOSTELHO IJIaHUPOBATH U OCYHICCTBJIATH CBOIO
HI03HABATEIIBHYIO JIESITEIbHOCTh; IPUHUMATh aKTUBHOE
y4JacTHe B TPYIIIOBOH paboTe.

Hroro no pazneny

13

Paznen 4. A3oTconeprkaniue oprannyeckue coequHeHusi(34)

4.1. AMUHBI.
AMUHOKHUCIOTEL.
benxu

NunuBuyanbHbId 1
(GpoHTaNBHBIN OIIpOC

XapakTepHu30BaTh COCTAB, CTPOECHUE, IPUMEHEHUE,
(bu3nYecKre U XUMHUYECKUE CBOMCTBA, BaXKHEHIIINE
CHoCOOBI NOJTYYEeHUs TUIIMYHBIX IPECTaBUTENEH
a30TCOACPKAIINX COSAUHEHUN (TTUIMHA U OCIIKOB)
[osICHATH Ha MpUMEpax 3HaAUYCHHE OEITKOB JUIs
opraHusMa uesnoBeka. Mcnoiab30BaTh XUMHUYECKYIO
CHUMBOJIMKY JJIS1 COCTABIIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIEHHOI) (OpMyIT
OpraHMYecKUX BemecTs. Onpenensarsb
IIPUHAJIJIEKHOCTD BELLIECTB K ONPEEIIEHHOMY Kjaccy
II0 COCTAaBY U CTPOCHMIO, Ha3bIBAaTh UX IIO
CUCTEMAaTUYECKON HOMEHKJIaType; MPUBOINUTH
TPUBUAJILHBIE Ha3BaHUS OTACIBHBIX IIPEICTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
¢u3nyeckre 1 XMMUUYECKHE CBOMCTBA, BayKHEHIIINE
CIOCOObI OTyYEHUS] TUIIMYHBIX MPECTaBUTENEH
a30TCO/IepIKaIlUX COeTMHEHNH (MEeTHIIaMUHa,
[NIMKHA, 0eakoB). OnuckIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OETIKOB; MOSICHATH Ha MPUMEPAX
3HayeHue OeNKOB JUIsl OpraHu3Ma 4YeJIOBeKa.

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41b590

Hroro no pazneny

Pa3zzes. 5. BoicokomoJiekyasipable coenHeHust (24)

5.1. [InmacTmaccsl.
Kayuyku. BosnokHa

NunuBuyanbHbIN 1
(bpoHTaTBHBII ONpOC

BJ'Ia)ICTI) HU3y4aCMbIMH XUMHWYCCKUMU ITOHATUAMM:

PaCKPBIBATH CMBICII N3Yy4aCMbIX MOHATHU U IIPUMCHATH

bu6mmorexa [IOK
https://m.edsoo.ru/7f
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9TH MOHATHS NPU ONUCAHUU COCTaBa U CTPOCHHUS
BBICOKOMOJIEKYJISIPHBIX OPraHUYECKHUX BEIECTB, AJIA
00BSICHEHUS OTACTBHBIX (DAKTOB U SBJICHUH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI
COCTaBJIEHUS CTPYKTYPHBIX (POPMYJT BEIIECTB U
YPaBHEHUH peakUni MOJIUMEpPU3aALUU U
noJIMKOHAeHcauuu. OnuchIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA KayuyKOB, HauboJee
pacupoCTpaHEHHBIX BUAOB IJIACTMACC, BOJIOKOH;
IIPUMEHEHHE

41b590

[TpomexyTouHas 1 Hrorosas x/pabora
aTTecranus
Bcero yacos 34 3
11 KJIACC
Pasznea 1. Teoperuyeckue ocHOBBI Xumuu (134)
PackpeiBaTh CMBICT HM3y4aeMbIX TMOHSATHI (BBIABIATH
1.1.Crpoenue 3 WuauBuayalbHbIA M [MX XapakTEpHble IPU3HAKW), YCTAHABIMBATb HX

aTOMOB.
Ilepunoanueckuit
3aKOH U
Ilepuonnueckas
cucrema
XUMHYECKUX

snemeHTOoB /Jl. 1.

Menneneena

(b poHTaNBHBIHN OIIpoC

JemoncTpanuu: Buabl
tabmui «Ilepuognueckas
CHCTEMa XMMHYECKUX
anementoB J[.U.
MeHaeneeBay

B3aMMOCBA3b. PacKpbIBaTh CMBICI EPHOJUYECKOIO
3akoHa /. 1. MenneneeBa U €MOHCTPUPOBATH €r0
CHUCTEMAaTHU3UPYIOILYIO, OOBSCHUTENbHYIO U
IPOTHOCTUYECKYI0  (PYHKIUH. XapakTepu3oBaThb
JJIEKTPOHHOE  CTPOCHHE  aTOMOB  XUMHUYECKHX
2JIeMEHTOB 1—4 nepuonoB, UCIONB3ys MOHATHUSA S-, P-,
d-37eKTpOHHBIC OpPOUTATIM, DHEPreTUYECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHYECKUX DJJIEMEHTOB M HUX COCQUHEHUH MO
nepuonaM u rpynnam Ilepuonnueckon cucremsr . U.
Menpeneesa.

27




1.2.Ctpoenue
BEILIECTBA.
MHoroo6pasue
BEILIECTB

NunuBuyanbHbIN 1
(GpOHTAJILHBIN OMPOC

PackpblBaTh CMBICIT HM3y4aeMbIX MOHSATUN (BBIACIATH
UX XapaKTepHble MPU3HAKK) U IPUMEHSTh 3TH MOHATHUS
IpU ONUCAaHUU COCTaBa M CTPOEHHUS BEHIECTB, IS
OOBSICHEHUS  OTAENbHBIX  (AKTOB U SBJICHHIL.
Ornpenenstb BUAbI XUMUYECKON CBSI3M (KOBAJIEHTHOM,
HOHHOM, METaJTHYECKOM, BOJIOPOTHOM ) B
COCIMHEHUAX; THUII  KPUCTAUIMYECKOM  PEIIETKH
KOHKpETHOro Bemecta. Onpenensarb BAJIEHTHOCTh U
CTENEHb OKHUCJICHHUS XUMHUYECKHUX 3JIEMEHTOB B
COEIMHEHUSAX  pa3MyHOro cocrasa. [IpoBoauth
BBIYHUCIICHHUS] C HCIIOJIB30BAHUEM IOHSTHSA «MaccoBast
JI0JIsL BellecTBa B pacTBope». Buagers n3yuaeMbiMu
XUMUYECKUMH TTOHSITHUSIMHU.

Bbubmmoreka [JOK
https://m.edsoo.ru/7f
41b590

1.3. Xumuueckue
peaKIuu

NunuBuayansHbi U
(bpoHTaTBHBIN OIPOC

[IpakTuyeckue paboTHI:

No 1. Biustame
pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKOHN PEaKIUu.

OOBSICHATh  3aBUCHUMOCTH  CKOPOCTH  XHMHYECKOU
peakuu OT pa3iuuHbXx (akropoB.  OnpenensTh
XapaKTep CMEIIECHUS] XHMMHUYECKOrO paBHOBECHS B
3aBUCUMOCTH OT BHEIIHEro Bo3aencTBus (mpuniun Jle
[aTtenbe). CocTaBisATb ~ ypaBHEHUs  peakLHi
pa3IMYHBIX  THUIIOB; TIOJIHBIE H  COKpalléHHbBIC
YpaBHEHUS pEakuil HMOHHOTO OOMEHa, Y4YUThIBas
YCJIOBHS, TIPU KOTOPBIX ATH PEAKIUU UIYT 10 KOHIIA.
Hcnonb3oBath €CTECTBEHHO-HAyUHbIE METO/bI
MO3HAHMUSI — TPOBEJIEHUE, HAOIIOJCHHE U OMHCAHHUE
XUMHUYECKOTO JKCIEPUMEHTa (JIEMOHCTPAI[MOHHBIE U
71a00paTOpHbIE OMBITHI, MPAKTHUYECKHE pPabOThI): IO
ONPENIETICHUI0 Cpebl BOJHBIX PAaCTBOPOB BEUIECTB,
peakiuii MOHHOrO OOMEHA, BIHUSHHUIO Pa3IMYHBIX
(bakTOpoB HA CKOPOCTH peakuuid. CreaoBaTh MpaBuiiaM
M0JIb30BAHUS XUMUYECKOW MOCYI0i U J1abopaTOPHBIM
o0opyoBaHuEM.

Hroro no pazneny

13

28




Pa3nen 2. Heoprannueckasi xumus (17 u)

2.1.Hemerasuibl

NunuBuyanbHbId 1
(bpoHTaIBHBII OIpOC

[IpakTrueckue pabOTHI:
Ne 2. Pemnienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TEME
«Hemeramby.

PacKpbIBATh CMBICI U3Y4a€MbIX MOHSATUH (BBIIEIATH UX
XapaKkTepHbIC MPU3HAKN) U IPUMEHSTH 3TH ITOHATHUS
MIPU OMMCAHUM COCTaBA U CTPOCHMSI BEIIECTB, JIJIsi
O0OBSICHEHUS OTNICTbHBIX (DAKTOB U SBJICHUH.
OOBsACHATH 001IHE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB HEMETAJVIOB M UX COCIMHEHUN C YUETOM
CTPOEHUS X aTOMOB U N0JIoKeHHs B [leproanueckoit
cucteMe xuMudeckux siaemenToB Jl. . Menaeneena.
XapakTepHu30BaTh (OMHUCHIBATH) OOIINE XUMHUECKHE
CBOMCTBA HEMETAJIJIOB, UX BaXKHEHIIINX COCIMHCHUH,
MOATBEPIK/IAsl 3TO OMKUCAHUE IPUMEpPAMU YPaBHEHHU I
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUM.
XapakTepu3oBaTh BIUSHUE HEMETAUIOB U UX
COCJIMHEHUH Ha KUBBIC OPTaHU3MbI; OMTMCHIBATH
MPUMEHEHUE B Pa3IUYHBIX 00JACTIX MPAKTHUECKOM
JIeSITEILHOCTH YSJIOBEKA.

bubmuorexa [JOK
https://m.edsoo.ru/7f
41b590

2.2 Metasuibl

NunuBuyanbHbIN 1
(bpoHTaIBHBII OnpocC
Kk/pabota

[IpakTuueckue padbOTHI:
Ne 3. Pemrenue
AKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
«MeTamsn.

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATUHN (BBIICTSATD
WX XapaKTepHbIe MPU3HAKN) U IPUMEHSTH TU MOHITUS
MIPY ONTMCAHUU COCTaBA U CTPOEHHUS BEIECTB, IS
00BsICHEHUS OTIENBHBIX ()AaKTOB U SIBJICHUU.
OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB — METAJJIOB M UX COSANHEHUN C
Y4ETOM CTPOCHUSA UX ATOMOB M MOJIOKEHHS B
IIepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. XapakTepu3oBaTh (ONUCHIBATD)
001IIMe XMMUYECKUE CBOMCTBA METAIIJIOB, UX
BOKHEHIINX COEAUHEHMM, MMOITBEPKAAS ITO ONKHCAHUE
IIPUMEPAMH YPABHEHUI COOTBETCTBYIOIINX

XUMHNYECKUX peaKum‘/'I; IMIPUMCHCHUC MCTAJIJIOB B
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pa3IMYHBIX 00JACTSX, a TAK)KE UCTIOIB30BAHUE UX IS
CO3/IaHHSI COBPEMEHHBIX MaTepUaIOB U TEXHOJIOTHA.
OnuceIBaTh CIIOCOOBI 3aITUTHI METAIIIIOB OT KOPPO3HH.

2.3.CBs3b Hcronp30BaTh €CTECTBCHHO-HAYYHBIC METO/IbI
HCOPTaHUICCKUX U | 2 MO3HAHUSI — IPOBE/ICHNE, HAOIIOICHHUE U OMMCAHUE
ggﬁf&?};ec}mx XHMHYECKOTO SKCIIEPMMEHTA (IEMOHCTPALIMOHHEIE U
1a060PaTOPHBIE OMBITHI, MPAKTUIECKUE PAOOTHI).
[MpeacTaBasTh pe3yabTaThl XUMHUYECKOTO
IKCIIEpUMEHTA B (hOpME 3aIiCH YPaBHECHUI
COOTBETCTBYIOIIMX PEAKIIUi U JETaTh BHIBOIBI HA X
OCHOBE.
Wroro no pasgeny | 17
Paznea 3. Xumus u xusub (4 u)
NupuBunyanbHslii 1 |PackpbIBaTh pOJIb XMMUM B PELICHUH JHEPIE€TUYECKUX, bubnnorexa [HOK
3.1.Xumust 1 KU3HB| 3 (pPOHTATBHBIN OIPOC  |CHIPHEBBIX M YKOJIOTHYECKHX MPOOIIEM YEIOBEUECTRA, https://m.edsoo.ru/7f
OIIHCHIBATH OCHOBHBIC HATIPABJICHUS PA3BUTHUS 41b590

Hrorosas x/pabota

XUMUYECKON HayKH U TEXHOJIOTHH.

[TpumeHnsTh npaBuiIa 6€30MaCHOr0 OOpAILEHUS C
BEIIECTBAMHU, UCTIOJIb3yEeMbIMHU B IIOBCEIHEBHON
YKU3HU, TTPABUJIA TTOBEICHUS B LIENIX COSpeKESHNUS
3JI0POBbS U OKpYXKaroIled MPUPOTHON Cpebl;
MIOHMMATh BpeJ (OMACHOCTh) BO3JCHCTBUS Ha KUBbIE
OpraHu3Mbl ONpeEAEHHBIX BEIECTB, CMBICI
MOoKa3aTess MJIK, NOSICHATh Ha IPUMepax CrocoObl
YMEHBUICHHUS U NPEeIOTBPAILEHHS UX BPEAHOTO
BO3/eicTBUS. Vcrionb30BaTh MONTy4YEeHHbIE 3HAHUS

U TIPE/ICTaBIEHUs O cepax AeaTeNbHOCTH, CBSI3aHHbIX
C HayKOW ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMH, KaK
OCHOBY JIJIsl OPUEHTAIIUU B BBIOOpE CBOEH OyayIen
PO eCCHOHAIBHON JESTEIHHOCTH.

30




IIpomexyTouHas 1
aTTecTanus

Uroro no pazneny 4
Bcero yacos 34

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoxka KomnuecTBo yacos DNEeKTPOHHBIE UPPOBBIE
/1 oOpa3oBarebHbIE
Bcero | K/pa I[p./pab pecypchl
0
1- IIpeameT opraa4ecKko XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 2 bubnnorexa [JOK
2 3HAaYECHHE https://m.edsoo.ru/7f41b
Teopust ctpoenust oprannueckux coeaunenuii A. M. bytieposa, eé 590
OCHOBHBIE I10JIO’KEHUS
3-4 | [IpencraBienue o KIaccu(PUKAIIMN OPraHUICCKUX BEIICCTB. 2 bubnuorexa [JOK
Homenknatypa (cucTemMaTuyeckas) ¥ TPUBHAIbHBIC HA3BaHUS https://m.edsoo.ru/7f41b
OpPraHUYeCKUX BEUIECTB. AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUIA 590
pan
5-6 | MeraH u 3TaH — MPOCTEUIIHNE PECTABUTENN AIKAHOB 2
AJIKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA
7-8 DTUIICH U TIPOMMIIEH — MPOCTEHINE MPECTABUTEIN AIIKEHOB 2 [Tonydyenue sTunena
IIpakTnyeckas padora Ne 1. U U3y4YCHUE €TO
CBOMCTB.
9-10 | Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonydyenue 2
CHUHTETHYECKOT0 KaydyKa U pe3uHbI. AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHM psAl. AETUIIEH — NPOCTEUIINN
MPEJICTABUTEIb AIKMHOB
11- | BeluucieHus 1o ypaBHEHHIO XUMUYECKON peakuu 2
12 ApeHsbl: 6eH301 U TOIy0J. TOKCUYHOCTh apEHOB
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13- | I'enetnueckas cBsS3b YII€BOJOPOJIOB, IPUHAIISKAIINX K Pa3TUYHBIM 2
14 | kmaccam. [Ipupo/HbIC HCTOYHHUKH YIIIEBOJOPOIOB: IIPUPOIHBII ra3 U
NONYTHbIE HeTSIHbIE ra3bl, HEPTh U NPOJIYKTHI €€ epepaboTKU
15- | KontpounbHasi pa6ora 1o paszaerny «YTIeBOI0POIbI» 1 1
16
17- | IIpenenbHble OHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJI. BogopoaHast 2
18 CBsI3b. MHOTr0aTOMHBIE COUPTHL: STUICHIJIMKONb U IIIULIEPUH
19- | deHoN: cTpOCHUE MOJIEKYIIBI, (PU3NYECKIE U XUMHYECKHUE CBOICTBA, 2 bubnmoreka [JOK
20 pUMEHEHHE. AJTbJCTH/IbI: (POPMabICTU U alleTaIbICTU/. ALIETOH https://m.edsoo.ru/7f41b
590
21- | OZHOOCHOBHBIE MpeeIbHbIE KAPOOHOBBIE KMCIOTHI: MypaBbHHAS U 2 CBoiicTBa pacTBOpa
22 ykcycHas. IlpakTuueckasi padora Ne 2. YKCYCHOM KHCITIOTBI
23- | CreapuHOBas U OJICMHOBAS KUCIIOTHI, KaK MPEICTABUTEIN BBICIINX 2
24 | kapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE ACUCTBUE
25- | Cnoxuble 3pUPHI KAK POM3BOIHBIE KAPOOHOBBIX KUCIOT. I HIpoiu3 clnokHAIX SpUpoB
26 XKupsr: ruaponns, IpuMEeHEHHE, ONOIOTHYECKasi POJIb )KUPOB
27- | YrmeBoIsl: cocTas, Kiaccudukams. BakHeimme npeacTaBuTenu: 2
28 TIII0K03a, PpyKTO3a, caxapo3a. Kpaxman u 1emioo3a Kak MpHpOIHEIC
MOJIUMEpPHI
29- KonTpousnasi padora no pasaeny «Kucnopoaconepsxamniye opraHu4ecKue 2 1 bubmorexa [IOK
30 . https://m.edsoo.ru/7f41b
COeMHEHUS». AMHUHBI: METHJIAMUH U aHUJTMH 590
31- | AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHUYECKHE COSMHEHUS, UX 2
32 ouosiornyeckoe 3HaueHue. [lentuapl. benaku kak npupoaHsle
BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS
[TnacTmaccel, kaydyku, BOJIOKHA. OCHOBHBIE TIOHSTHS M METOJIBI XUMHH 2 1
33 | BBICOKOMOJIEKYJISPHBIX CO€AUMHEHUM.
34 | Ilpomexkyrounas arrectanus: MtoroBasi k/pagora 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
34 3 2

32




11 KIIACC

Ne
/o

Tema ypoxka

KommuectBo yacos

Bcero

Kown/
pab

[IpakTuueckue paboThI

DJIEKTPOHHBIE
U poBbIC
oOpa3oBaTebHbIC

pecypcsl

XUMUYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsi aTOMOB.
[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHIECKUX
anemeHToB [l. 1. MenzeneeBa ux cBs3b ¢ COBPEMEHHOM TeOpUEN
CTPOEHHS aTOMOB

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
b590

34

3aKOHOM€pHOCTI/I W3MCHECHHS CBOMCTB XMMHUUYECCKUX DJICMCHTOB U HX
COG,I[I/IHGHI/Iﬁ I10 IrpyHIiaM U1 nepuoaam. 3HauyeHue MEPUOAUICCKOIO

3aKOHA U CUCTEMbI XUMHUYECKHUX 3eMeHToB J[.M. Menaeneesa B pa3BuTUU

HAayKH. CTpOGHI/Ie BEIICCTBA. XnMuyeckas CBA3b, eé BUABI; MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM cBsI3u. BonopoaHas cBA3b

5-6

BaneHTHOCTD. BJ'ICKTpOOTpI/II_[aTeJIbHOCTL. CreneHb OKHUCIICHHS.
BemectBa MOJICKYJISIDHOI'O U HEMOJICKYJIIPHOI'O CTPOCHMU . ITonsaTue o
AUCIICPCHBIX CUCTEMAX. HctuHHBIC U KOJNIONIHBIC PacTBOPBLI. Maccopas
J0JIs1 BEIICCTBA B paCTBOPC

7-8

KJ'IaCCI/I(I)I/IKaI_[I/IH W HOMCHKJIaTypa HCOPraHUYCCKUX COGI[PIH@HPIIZ.
I'eneTmueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIACCOB
KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKI_II/Iﬁ B HeOpFaHquCKOﬁ n
OpFaHH‘{eCKOﬁ XAMUU. 3aK0H COXpPAaHCHUA MACChI BEIICCTB,; 3aKOH
COXPAaHCHU U ITPECBPAINCHHN A SHCPIUH ITPU XUMHUUYCCKUX PCAKIUAX

9-10

CxkopocTts peakiiuu. OOpaTuMbie peakiiui. XMMHUUYECKOE PAaBHOBECHE
IIpakTnueckas padora Ne 1.

Binsiaue pa3inndaHbIx
(akTOpPOB HA CKOPOCTh
XUMHUYECKON PeaKnn

12

DnekTponuTrdeckas auccounanus. [lonstiue o BOHOpOIHOM MOKa3aTene
(pH) pacTtBopa. Peakiiuu monHoro oomena. ['uiponan3 opraHMuecKux u
HEOPraHWYECKUX BemecTs. AmoTponus. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE peakinu. [loHsTre 00 dnekTponuse

13-

KOHTpOJ'H:Haﬂ pa60Ta 110 pasjacity ((TeOpCTI/I‘-ICCKI/IC OCHOBBI XMUMHH »
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Meranmnel, ux nojioxenue B [lepuoandeckoi cucteMe XUMHYECKUX dJieMel
CBOMCTBA METAILIIOB

HToB /1. 1

1. Men

nesieeBa U OCOOCHHOCTH CTP

peHust aToMoB. O01mume (u

15- | CrmaBbl METAILIOB. DJIEKTPOXUMHYECKUHN DSl HAMPSHKEHUH METaJIIOB 2
16 OO6mue dpusznyeckre cBoiicTBa MeTauioB. CIuIaBbl METAJIOB
17- | Xumudeckre CBOMCTBA BAXKHEUIIINX METAUIOB (HATPHH, KWK, KaIbIUH, | 2
18 MarHui, allOMUHUN). XUMHUYECKUE CBOWCTBA XpoMa, MEIn
XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCTUHECHUHN
19- | IIpakTuyeckasi padora Ne 2 Hemetaiibl, UX OJ0KCHUE B 2 "Pemenue
20 ITepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Meneneesa u JKCIIEPUMEHTAIIBHBIX
0COOCHHOCTH CTPOCHHUS aTOMOB 3a/1a4 1o TemMe
«Mertamab»"
21- dusnyecKkue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha 2
22 | mpumepe KuciIopoja, cepsl, hochopa u yriaepona) XuMu4ecKue CBOHCTBA
TaJIOTEHOB, CEPBl U UX COCAMHEHUN
23- XvMHYecKue CBOWCTBa a30Ta, (hocodopa u ux coeTuHEHH 2
24 XUMHYECKUE CBOWCTBA yIiiepo/ia, KPEMHHUS U UX COSAMHEHUN
25- | [IpumeHEeHHE BOKHEHIIIMX HEMETAJUIOB U X COCTUHCHUM 2 1
26 O060011IeHME U cUcTeEMAaTU3aIus 3HaHui o Teme «Hemeramisy.
27- Beruncnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIIUN U 2 «Pemenune
28 TepMOoXUMHUIeckre pacuétsl. [Ipaktuaeckas padora Ne 3 IKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"Hemeramisl"»
29- | Heopranndeckue u opraHnuecKkue KHUcIoTel. Heopranmueckue u 2
30 OpraHWYECKHUE OCHOBaHUs. | eHeTHYecKast CBSI3b
31- | Poab xumuu B 0GecriedeHNH 3KOJI0IMYECKON, SHEPreTHYECKON U 2
32 MUIIeBON O€30MacCHOCTH, Pa3BUTUU MeauliuHbl. [IpencraBnenus oo
00IIMX HAYYHBIX MPUHIIUATIAX TPOMBIIIJICHHOTO MOJIYYCHUS BAXKHEHIIINX
BEIIIECTB.
33 YenoBek B MUpE BEUIECTB I MaTEPHATIOB. XUMHUS U 3I0POBbE YETIOBEKA
1
34 IIpomexyrounas arrecrauus: Utorosas k/padora 1 1
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3UYCCKHEC



OO11ee KOJIMYECTBO YaCOB IO MPOTpaMMe

34

Bcero nmo nporpamme 10-11 kiacce

68
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1.Xumus 10 xiacc.bazoBbelif ypoBeHb: y4eOHHK 1151 00111€00pa3oBaTEIbHbIX
yupexxaennii / B.B.Ilaceunuk- MockBa : IlpocBemienue, 2023— Tekcr
HETIOCPEACTBEHHBIN.

2.Xumus 11 kiacc. ba3oBblil ypoBeHb: y4eOHUK 7151 0011e00pa30BaTeIbHBIX
yupexnenut / O.C.I'abpuensin- MockBa : Benrana-I'pad, 2022— Tekct
HETIOCPEACTBEHHBIN.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1 Xwumusa 10-11 «macc. ba3oBbli  ypoBeHb:  y4eOHHUK TSt
obmeoOpazoBarenbHbIX yupexkaeHuit /  O.C.I'abpuensH - MockBa : Benrana-
I'pad, 2022— TekcT : HEMOCPEACTBEHHBIM.
2. Kypnan «Xumusi B IIKOJE»: HAYYHO-TEOPETUUECKUNA U METOJIUYECKUM
xypHan /U3narensctBo «LleHTpxummpecc

OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1 Poccuiickuii 00111600pa30BaTEIbHBIM nopTan —
URL:http://www.school.edu.ru — Tekcr : aneKTpOHHBIH.

2 @enepaibHOE areHTCTBO MO oOpazoBannio PO MunucrepcTBa 0Opa3oBaHUs
u Hayku PD— URL:http://www.ed.gov.ru — TekcT : 31eKTpOHHBIH.

3 ®enepanbublil caiit Poccuiickoro oopazosanus — URL:http://www.edu.ru —
TekcT : JIIEKTPOHHBIMN.

4 bubnuroreka 3MEKTPOHHBIX HATJIAIHBIX TocoOuit mo Xumuu s 11 kinaccos
—  URL:http://www.school-collection.edu.ru/catalog/res/ -  Tekcr
3JIEKTPOHHBIN.

MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
YueOHbI KaOUHET

[1K, mynbTUMeuiiHOE 000pYAOBAHUE:
Kommnerorep 1 -mr.
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