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MHNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 10 XHMMHM Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHus pa3padOoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumny, TpeboBaHMiA K
pe3ynbraTtaM ocBoeHus (enepaibHON 00pa3zoBaTeNbHOM MporpamMmbl cpenHero ooduiero odpazoanus (DOII
COO), npencraBineHablx B denepanbHOM TOCynapcTBeHHOM oOpaszoBarenbHOM cTanmapre COO, ¢ yuérom
Konuenmuu npenogaBanust yueOHOro mpeamera «XuUMHUsS» B 00pa3oBaTelbHBIX OpraHusauusx Poccuiickoii
denepanyy, pealu3yOIUX OCHOBHBIE 00pa30BaTeNbHbIC NMPOrPAaMMbI, U OCHOBHBIX IMOJIOKeHUH «CTparernu
pasBuTus Bocriutanus B Poccutickoit deneparuu Ha niepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenncTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpamMMbl IO XUMHH, K ONpPEAeIeHHUI0 00IIel CTpaTeruu o0y4eHus,
BOCIIUTAHMS U Pa3BUTHS OOYUYAIOMIMXCS CpelcTBaMH ydeOHoro mpeamera «Xumus» ains 10—-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBwid KoHIentyaiabHble moyioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LiETIEH,
CoZIep KaHusl, pe3yIbTaTOB 00y4YeHHUsI U TPeOOBaHUI K YPOBHIO TIOJATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 06pazoBaHue, OJy4aeMOEe BBITYCKHUKaMU 00111e00pa30oBaTeNbHOM OpraHnu3aluy, BIsSeTCs
HEOThEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepUIAOIIMM JTallOM peaju3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYILIUX [[ETOCTHONW CUCTEME XMMHUECKOTO
o0pa3zoBaHMs. DTH IIEHHOCTH KAaCarOTCs MO3HAHMS 3aKOHOB ITPUPOIBI, (POPMHUPOBAHUS MHPOBO33PEHUS B 00IIeH
KYJIbTYPBbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPHUPOJIHOM
cpene. Peanmusyercs xummueckoe 00pa3oBaHWE OOYYAIOIIMXCS Ha YpPOBHE CPEIHEro oO0miero oopa3oBaHUs
CpeICcTBaMH y4eOHOro mpeaMera «XHUMHUs», COJAEpKaHuEe U MOCTPOCHHE KOTOPOTO OMpEeleHbl B MPOorpaMMe
0 XUMHH € YIETOM CICHU(PUKU HAYKH XUMUH, €€ 3HAYCHHSI B TIO3HAHUY MIPUPOIBI U B MATCPUATBHON JKU3HH
o0miecTBa, a Takke ¢ y4y€TOM OOIIMX IeNel U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOW ITUBUIIN3AIUH, B
CO3JIaHMH HOBOW 0a3bpl MaTepHalbHON KyIbTyphl. OHa BHOCHUT CBOW BKJIaJ B (JOPMHUPOBAHUE PAI[IOHAIBEHOTO
HAyYHOTO MBIIUICHHUS, B CO3JaHHME IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKalolleM MHUpPE KaK O €IMHCTBE
MPUPOABI U 4YelloBeKa, KoTopoe (opMUpyeTcs B XMMHMHM Ha OCHOBE NMOHMMAHHS BEIIECTBEHHOTO COCTaBa
OKpPY’KaIOIlIer0 MUpa, OCO3HAHUS B3aMMOCBSI3M MEXIY CTPOEHHUEM BEUIECTB, MX CBOMCTBAMU M BO3MOYKHBIMHU
o01acTIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHs CTajla HEOThEMJIEMOM YacTblO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TpPyAa M JKU3HM Ka)XJO0ro 4WieHa OOIIecTBa.
CoBpemeHHass XUMHs Kak Hayka CO3HMJAaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha pelIeHue
JIO0ANBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPHEBOW, JHEPrETHYECKOM, MHUIICBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBBS.

B cootBercTBUM ¢ OOmIMMH TENSMH W TPUHIMIIAMH CpPEIHEro oOmero o0pa3oBaHUs COJEpKaHUE
npenMera «Xumus» (10—11 xmaccel, 6a30BBI ypOBEHb W3YYEHHS) OPUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYYalOIMXCS, HEOOXOIWMYI0 WM IS BBIPAOOTKH MHPOBO33PEHUYECCKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYCHHS B KU3Hb COLIMYMa, MPOJOJKEHHsI 00pa30BaHuUs B Pa3IUYHBIX 0OJIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngOmMUMHU TIpeIMeTa «XUMUsD» SIBISIFOTCS 6a30BbIe Kypchl — «Opranudeckast XuMus» U «O0mas u
HEOpraHuyeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTeMa 3HAHUU MO HEOPTaHUYECKOW XMMHHU (C BKJIIOYCHHEM 3HAHUU W3 OOIIed XWMHU) U OpraHUYeCcKOn
xumun. DopMuUpoBaHHE TaHHOW CHUCTEMBl 3HAHWUW TMPU HM3YUYCHUHM TIpeaMeTa o0eCleuynBaeT BO3MOXKHOCTH
paccMOTpEeHHs BCETO MHOTOO0Opa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUU.

CrpykTypa comepkaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u HEOpraHWYecKas XHUMHS»
chopMUpOBaHa B MPOTrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOIO TOJIX0/a K U3YYSHHIO Y4eOHOro MaTepuana u
00yCIOBJIEHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMpeNelIEHHBIX TEOPETUUYECKHX YPOBHSX.
Tak, B Kypce OpraHMYecKOd XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUECKHUX M DJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBeZieHns 00 U3y4aeMbIX B Kypce BEIECTBAX JAI0TCSA B Pa3BUTUHU — OT YIJIEBOJOPOIOB JI0
CIIO)KHBIX OHMOJIOTMUYECKH AaKTHBHBIX COEAMHEHHUH. B Kypce oOpraHuyeckol XUMHUM TOIY4arOT pa3BUTHE
chOpMUPOBAHHBIE Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TMEPBOHAYAIBHBIC TMPEACTABICHUS O
XUMHUYECKON CBS3U, KJIacCU(UKAIIMOHHBIX TMPU3HAKaX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUSI, 0 XMMHUYECKOUN peaKilnu.



[Tox HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOT0 YPOBHS paccMaTpPUBAECTCS M3yYEHHBIM Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUM MaTepuan W (PaKTOJIOTUUYCCKHUE CBEACHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B dactHOCTH, B Kypce «OOmas u HeopraHWYecKas XUMUS»
oOyyarolmuMcsi  MPEJOCTaBISETCSI  BO3MOXHOCTh  OCO3HAaTh 3HAYCHHE MEPUOAMYECKOr0o 3aKOHa C
OOIIETEOPETUYECKUX M METOJIOJIOTHUECKUX TIO3HIIHMMA, TIy0XKe IMOHSATh UCTOPHUYECKOE H3MEHEHUE (YHKIIHIA
3TOr0 3aKOHA — OT 0000MIaroIIel 10 00BACHSIONIEH 1 POTHO3UPYIOLICH.

Enunas cucrema 3HaHM 0 BaXXKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U NPUMEHEHUH, &
TaK)K€ 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHMsI JOMOJHseTCs B Kypcax 10 u
11 kiaccoB ajieMEHTaMU COJEpkKaHUS, UMEIOIIUMH KYJIbTYpPOJIOTHYECKUM M TPUKIATHON Xapakrep. OTH
3HAHHSA CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHMHUU C JIPYTMMHM HayKaMH, pPacKpblBalOT €€ poyib B
MO3HABATEIFHON M MIPAKTUYECKOM JAEITETbHOCTH YEeIIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MTPOLIECCY
TBOpPUECTBA B O0OJACTH TEOpPUM M TPAKTUYECKUX MPUIOKEHUN XUMHUH, I[IOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH, KPUTHUUYECKU
OCMBICIIMBAaTh WHGOPMAILMI0O U TMPUMEHSTh €€ IS MOMOJHEHHS 3HAHWW, PElIeHHs] WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3aJad. B 1emom cojepxkaHue yd4eOHOTO mpeamera «XuMUs
JAHHOTO YPOBHS M3y4€HUS OPUEHTHPOBAHO HA (GOpMUPOBaHUE y 00YHaIOIIUXCS MHPOBO33PEHUECKON OCHOBBI
T IOHUMaHusT QritocoCKux UaeH, TAaKUX Kak: MaTepUaIbHOE SAMHCTBO HEOPTraHUIECKOTO U OPTaHUIECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEILIECTB UX COCTABOM U CTPOCHHEM, MO3HABAEMOCTb MPUPOIHBIX SBICHUIM
myTéM OKCIEpUMEHTa U PEIICHUs MPOTUBOPEYUN MEXKAy HOBBIMH (aKTaMH M  TEOPETUUCCKUMU
MPENOChUIKAMU, OCO3HAHUE POJIM XMMHHU B PEIICHUHN YKOJIOTUYECKUX MPOoOiIeM, a TaKkxke mpodiemM coepekeHus
SHEPTEeTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAaJIOB.

B nmnane pemenus 3aa4 BOCIUTAaHUS, PA3BUTHUS U COLIMATU3AIMU 00YUYAIOIIUXCSI IPUHATHIE POTPaMMOi
M0 XMMHH TTOJXOBI K OMPEACICHUIO COACPKAHUS M TIOCTPOCHUS MPEAMETA MPEAyCMaTPUBAIOT (DOPMHUPOBAHHE
YHHUBEPCAIbHBIX Y4YEOHBIX IEHCTBHM, MMEIOMMX 0a30BO€ 3HAUEHUE MM PA3JIUYHBIX BUAOB JCSATEILHOCTHU:
pelieHus npoOieM, Noucka, aHainu3a U o0pabOTKU MHQpOpMAIuU, HEOOXOAUMBIX ISl MPUOOPETEHUs OIbITa
MPAKTUYECKOU U UCCIIEA0BATENbCKON IeATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMHUH.

B mpakTuke mpenomaBaHusi XUMUK KaK Ha YPOBHE OCHOBHOT'O OOIIEero oOpa3oBaHUs, TaK U Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUS, MPU OMPEIEICHUH COJEPKATENIbHON XapaKTepUCTHKU IeNel W3y4eHUs
MpeAMETa HAMpPaBICHUEM TMEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JASSITENFHOCTH YelIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTypbl. C METOIUYECKON TOUKH 3PEHUS TAKOU MOAXOJ K OMpPEIeTIeHUIO
1eNnel n3y4eHus MpeaMeTa BISETCs BIIOJIHE OMPaBAaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMH LIETISIMU M3y4YEHUs TpeAMeTa « XUMHUs» Ha 0a30BOM ypOBHE
(10 =11 xu1.) sBIISIFOTCSL:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUHN KaK Ba)KHEHIIIEH COCTaBISIONIEH eCTECTBEHHO-HAYUHOM
KapTUHBI MHPA, B OCHOBE KOTOPOM JiexkaT KIIOYEeBBbIC MOHATHS, (PyHIAMEHTAIbHbBIE 3aKOHBI U TEOPUH
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHMMAaHUE CYITHOCTH JOCTYITHBIX OO0OOICHUI
MHPOBO33PEHUECKOr0 XapaKkTepa, 03HAaKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHMUS;

e (GdopMHpOBaHHE U PA3BUTHE MPEACTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUYECKHX
peakuii, HEOOXOIUMBIX JIJIsl TPHOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UMEIOLIUX MECTO B NPUPOJIE, B TPAKTUUYECKON U MOBCEIHEBHOMN KU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JACATEIHHOCTH, CBS3aHHBIX C HAONIOJACHHUEM U OOBSCHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM MPaBUil 0€30M1acHOr0 OOpaIeHHsl ¢ BEIECTBAMH.

Hapsiny ¢ atum, conepskaTenbHas XapakKTepUCTHKA LIeJe U 3a7ad U3ydeHus MpeMeTa B mporpamme o
XUMHUHW YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B CHCTEME CPEIHETO O0IIero
obpazoBanus. CerofHsl B MperoaBaHUud XUMUHU B OOJbIIECH CTENEHU OTAAETCA MPEANOYTCHHUE MPAKTUIECKON
KOMITOHEHTE cojepkaHusl oO0ydeHusi, OpPUEHTUPOBAHHOM Ha MOJATOTOBKY BBIMYCKHHMKA 00II€00pa30oBaTeIbHOM
OpraHU3aIiH, BJIAACIONIET0 HE HAOOPOM 3HAHMM, a (PYHKIMOHAJIHHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHUSIMH aKTHUBHOTO IMOJIyYE€HHUS 3HAHUU U MPUMEHEHHs UX B PEATbHOM JKU3HU JUISl PEHICHUS MPAKTHYECKUX
3a/1ay.

B cBsi3u ¢ 3TUM nipH U3yyeHUH npeameTa « XUMHUs JOMUHUPYIOIee 3HaYeHHe MPUOOPETaI0T TaKue LEeIH
W 337249, KaK:

ajanrtanus oO0yyarommxcs K YCJIOBUAM JAMHAMUYHO pa3BUBAIOLIErocs Mwupa, (HopMHUpOBaHHE
WHTEJUIEKTYallbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSTEILHOMY



MPUHSATUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMH U HUX
IIPUMEHEHHEM;

¢dopmupoBaHre Yy OOYyYalOIUXCS KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIONINX
YHHUBEpCaJbHOE 3HAUEHHE JUIsl Pa3IMYHBIX BHUJIOB JESATENLHOCTH: pPELICHUS MpoOsieM, MOMCKa, aHaiu3a U
00paboTku nH(pOpMaHH, HEOOXOAUMBIX JJIs MPUOOPETCHUS OIBITA ACITEILHOCTH, KOTOPAs 3aHUMAET BaXKHOE
MECTO B NMO3HAHUHU XMMHHU, a TAKXKE JIJISl OLICHKH C MO3UIUI SKOJIOTHUECKON Oe30MacHOCTH XapaKTepa BIUSHUS
BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPIaHU3M UEJIOBEKA U IPUPOAHYIO CPELY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00Y4arOIIUXCS:
CIIOCOOHOCTH CaMOCTOSATENIBHO IMPHOOPETaTh HOBBIE 3HAHHS IO XMMHUU B COOTBETCTBUU C IKHU3HCHHBIMU
MOTPEeOHOCTSAMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA U aHaTu3a yueOHOM
Y HAyYHO-TIOMYJIIPHON MH(OPMAIIHN XMMUYECKOTO COACPIKaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOy4alOUIMXCA AacCOIMAaTHUBHOTO M JIOTMYECKOrO  MBIIUICHHS,
HAOJIIOAATENbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
IJJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCIUTAHHUE Yy O0ydaromuxcst yOeKIEHHOCTU B T'yMaHUCTHUECKON HAIpPaBJIEHHOCTH XUMHH, €€ BayKHOU
POJU B PELICHUH MIOOATBHBIX MPOOJIEeM pallMOHATBLHOTO MPUPOIONOIH30BAHMS, TOMOIHEHHS SHEPreTHUYECKUX
PECYpPCOB M COXpaHEHUS MPUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOrO OTHOIICHHS K
MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa HCIOJIH30BAHUS MONYYEHHBIX 3HAHUW IS
MPUHSATHS TPAMOTHBIX PELICHUN B CUTYalUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMHU.

B yueOHOM maHe cpeqHero obuiero oopa3oBaHus MpeaMeT «XuMus» 6a30BOro ypoBHS BXOJUT B COCTaB
npeIMeTHOM 00sacTi «EcTecTBEHHO-HAYUHbIE IPEAMEThHI».

OOmree 4MciIO YacoB, OTBENEHHBIX IS M3YyUEHUs XUMHUM, Ha 0a30BOM YpOBHE CpeTHEro oOIero
oOpasoBanmsi, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henmenmo), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
10 KITACC OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpenMer opraHMuecKoil XMMHHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B ITOJIy4YEHUH HOBBIX BELIECTB
W MarepuaioB. Teopusi CTpoeHUs OpraHuueckux coeaumHeHud A. M. BytiepoBa, €€ OCHOBHBIE TOJIOKEHUSI.
CrpykTypHbIe (POpMYJIIBI OPraHMUECKUX BEIIeCTB. I'oMonorus, nzomepus. XuMHUECKas CBA3b B OPraHMYECKUX
COEIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kinaccupuKauy OpraHndeckux BeulecTB. HoMeHkIaTypa opraHn4eckux coelnHeHUN
(cucremaTHyeckasi) U TpPUBHAJIbHbIE Ha3BaHMsI BAXKHEHIINX IIPEICTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB.

DKclepUMEHTaIbHbIE METOJbl M3YyYeHMs BEIIECTB M UX HNpPEBpallleHUil: O3HaAKOMJIEHHE C oOpas3lamu
OpraHMYECKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB,
HaOJI0ICHWe W ONHCAaHHE JIEMOHCTPAI[MOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB NpHU
HarpeBaHuM (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psi. MeTaH W 3TaH — NPOCTEHIINE MPECTaBUTEIN
aJIKaHOB: (hr3MUYECKHEe UM XMMHMYECKHE CBOWCTBA (PEaKLMHU 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B MPHUPOJIE,
MOJIy4YeHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN PsiA. DTHIEH U MPONUIIEH — MPOCTEUIINE IPEACTaBUTENN
QJIKEHOB: (U3MYECKHMEe M XMMHUYECKHE CBOWCTBA (peaklUMHM TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, THApaTallHH,
OKHCJICHUS U TIOJIMMEPU3ALIUH ), TOJTyYeHUE U TPUMEHEHHE.

Anxaauensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHEWIINME XHMHUYECKHE CBOMCTBA
(peakuusa nonuMepusanun). [lonyueHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUM PpsiA. ANCTHICH — MPOCTEUITUI
MPEJCTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMHUYECKHE CBOWCTBA (PEeaKLUWU THIPUPOBAHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYUSHHE U IPUMEHEHUE.

Apensbl. benzon: cocras, cTpoeHue, GpU3NYECKHe 1 XUMHUYECKHAE CBOIMCTBA (PEaKIMK raJloreHUPOBAHUS U
HUTPOBaHUs), OJydeHUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, guauieckue u XumudecKue ceoucmasd
(peaxyuu eano2eHuposanusi u HUMPOBAHUs), NOAyYeHue U npumereHue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBA3b MEXAY YTJIE€BOAOPOAAMH, IPUHAIEKAIIMMH K Pa3IUYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU YrieBonoponoB. [Ipuponusiii a3 u nomyrHele HedTsHbIE Ta3bl. Hed1h n eé
npoucxoxaeHue. CrmocoObl mepepaboTku HeTH: TeperoHka, KPEeKWHT (TEPMUYECKHUM, KaTaTUTUYCCKUN),



nuposu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBILIUICHHOCTH U B ObITY. KaMeHHbIH yrosb u
MPOJYKTHI €T0 ePepabOTKHU.

DKcIepUMEHTaIbHbIE METOJbl M3YyUEHHs] BEUIECTB M MX IpEBpAIlleHUil: O3HAKOMJICHHE C oOpas3namu
IJ1acTMace, KayayKoB U pe3uHbl, kojuiekunu «HedTe» u «YTomnb», MoJeIupoBaHuEe MOJIEKYIT YTIIEBOAOPOIOB U
raJIor€HONPON3BOAHBIX, IPOBEECHUE NPAKTUYECKON paOOTHI: MOIYYEHHUE ITUIIEHA U U3yYEHHE €0 CBOMCTB.

Pacuérnble 3agaumn.

Bbruncnenus no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO BELECTBA
WIM TPOJIYKTa pPEaklMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB WU
IIPOJYKTOB PEAKIUN).

Kucnopoacoaepxanye oprannyeckune coeinHeHust

[IpenenpHble OAHOATOMHBIE CHHPTH. METaHON W STaHON: CTPOEHHUE, (PU3MUECKUE U XHUMUYECKHE
CBOMCTBa (peakiuy C aKTUBHBIMH METaJllaMH, rajoreHOBOAOPOJaMH, ropeHue), npumeHenue. Bogopoansie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. JlelicTBUE METaHOIa U ATaHOJa Ha OPIaHU3M YE€JI0BEKa.

MHOroaToMHbI€ CIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBONCTBA
(B3auMoieliCTBUE CO IIEJOYHBIMU METaJlJIJaMH, KaueCTBEHHAsl peaklis Ha MHOIOaTOMHbIE criupThl). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHue riuiepuHa u ATUICHTTUKOJIA.

DeHoII: CTPOCHUE MOJIEKYJIbI, PU3NUECKHe U XUMUUECKHE CBOMCTBA. TokcuuHOCTh (eHona. [Ipumenenue
(dbeHomna.

Anbnerunpl U kemonsl. DopMalbIeTHA, aleTaTbACTHI: CTPOSHHE, (PU3HUECKIEe M XUMUYECKHE CBOICTBA
(peakuuu OKUCIICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), IOTyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJiebHbIE KapOOHOBBIE KUCJIOThl. MypaBbHHasi M YKCYCHasl KHUCJIOTBI: CTPOEHHE,
¢dbu3nueckue M XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME A Kjacca KHCIOT, PEaKIus STepUuQUKaIUM),
nojiyueHue U npumeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI KaK IMPEICTaBUTEIM BBICHIMX KapOOHOBBIX
KHCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JAeHCTBYUE.

Crnoxable 3pUpPHl KaK TPOM3BOJIHBIC KapOOHOBBIX KHCIOT. ['MAponu3 clIoxHBIX 3QupoB. JKHpHL
I'mnponus xupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYrneBoabl: cocTaB, KJacCU(pUKaLUs YIiIeBOA0B (MOHO-, TU- U Mosucaxapusl). ['oko3a — mpoctedmunit
MOHOCaxapu: 0COOEHHOCTH CTPOEHHS MOJEKYJbl, GU3NUECKUE U XMMHYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcuaoM meau(ll), okucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l), BocctanoBieHue, OpoxkeHne
TJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHne, Ouooruueckas posib. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble nosuMepsl. CTpoeHne Kpaxmana U Hejurono3bl. duznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAUeCTBEHHAs! PEAKIIHS C HO/I0M).

DOKclepUMEeHTaIbHbIE METOJbl M3YyYeHMs BEIIEeCTB M UX NpPEBpallleHWH: MpoBeleHHe, HaONoleHue U
ONHCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB
(oxucnenue »ostaHona oxcugoM Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACWCTBUE TJIHUIEPHHA C
ruapokcuaom menu(ll)), anpaernioB (OkucIeHHE aMMHUAaYHBIM PAcTBOPOM okcuaa cepedpa(l) u ruapoxcuaom
menu(ll), B3aumozeiicTBue Kpaxmaia € HOJIOM), NMPOBEAECHUE NPAKTUUYECKOH pabOThI: CBOMCTBAa pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnpie 3amayn.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA CXOJHOTO BELIECTBA
WIA TPOAYKTa PeaKkIMM MO H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOIO M3 HCXOJHBIX BELIECTB WU
MIPOJYKTOB PEAKIUN).

A3oTconepikalie opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTHl Kak aM@oOTepHble opraHudeckue coefuHeHus. dusnueckue U XUMHUYECKUE CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTusl.

benku kak mnpupoaHbIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHHUs. [lepBuuHasi, BTOpUYHAasT W TpeTUYHAs
CTpYKTypa OeslKOB. XMMHUYECKHE CBOWMCTBA OENKOB: THAPOJM3, JACHATypalus, KadyeCTBEHHBbIC PEAaKIHMU Ha
OeNKHU.

DOKcIepUMEHTaIbHbIE METOJAbl HM3y4YeHHs BEUIECTB W HX MPEBpAIICHUI: HAOIIOJEHHWE M ONUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJIKOB MPU HArpeBaHUH, IIBETHBIE PEAKIHN OEIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHbBIE TOHSITHUS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJMMEpP, CTPYKTYypHOE
3B€HO, CTENEHb MOJIMMEpPU3ALUU, CpeaHsAs MoJIeKyssipHas Macca. (OCHOBHBIE METOJBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEpHU3alusl ¥ MOJTUKOH ICHCAIHS.




DKcIepUMEeHTaIbHbIE METOJbl M3YYCHHs BEIIECTB M WX MPEBpallleHH: O3HaKOMJIEHHE C oOpas3iaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY9YKOB.

MexnpeaMeTHbIe CBS3U.

Peanuszanus MeXnpeaMETHBIX CBSI3€H IIPU U3YYEHUHM OpraHn4YecKor xumuu B 10 Kitacce ocylecTBisgercs
Yyepe3 UCTOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHATHUH, SIBISIOUIMXCS CHCTEMHBIMU
IUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC TMOHSATHS: SIBICHHE, HAyYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIaccu(UKaIys, NepUOINIHOCTb, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOAEIHUPOBAHHUE.

®usuka: Marepus, JHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUUYNHBI U €AUHULIBI UX U3MEPEHMSL.

Bbuonorus: knerka, opranusm, ouocdepa, oOMeH BemiecTB B opraHusMe, (OTOCHHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YrIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEepabl, TOPHbIE MOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorua: numieBble NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAHMS, MOIOIIME CPEICTBa,
JIEKAPCTBEHHBIE U KOCMETHUYECKHE MPENapaThl, MATEpUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH 37eMeHT. ATOM. SlApo aToMa, U30TOMBL. DIEKTPOHHAsE 000JI0YKa. DHEPreTHUECKUE YPOBHH,
HOAypOBHH. ATOMHBIE oOpOHTanu, S-, P-, d- smeMeHThl. OCOOCHHOCTH pACIpECICHHs 3JICKTPOHOB IO
opOUTaAIIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTYpaLHs aTOMOB.

[lepuonnueckuit 3akoH u [lepuonnueckas cucrema xumudeckux 3ineMeHToB . . MenneneeBa. CBa3b
nepuoanudeckoro 3akoHa u llepumommueckoit cucremsl xumuueckux aiemeHtoB JI. M. Mennpeneesa c¢
COBPEMEHHOW TEOpHUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKUX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEHIECTB IO TPYIIaM M IepruoaaM. 3HaueHHe TEPUOJMUECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKasi CBsA3b. Buabl XMMHMUYECKON CBsI3M (KOBaJEHTHAas HEMOJIApHas U
NOJISIpHAs, MOHHAsA, MeTajindeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJEHTHOM XMMUYECKOH CBSI3U (0OMEHHBIN
Y JOHOPHO-aKIENTOpHBIN). BogoponHas cBsi3b. BaaeHTHOCTh. DNEKTPOOTpUIIATENHHOCTh. CTENEHb OKUCTICHUSI.
HoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BeleCTBA. THIIbI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIA KPUCTAJUINYECKOMN PEIIETKHU.

[TonsaTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMJIHBIE PacTBOpbl. MaccoBas A0Js BELIECTBA B
pacTBope.

Knaccupukanus  Heopranmdeckux  coeauHeHuil. HoMeHkiaTypa  HEOpraHMYECKHX  BEIIECTB.
I'enernyeckas CBA3b HEOPraHMUECKHUX BEIIECTB, IPUHAIEKAINX K PA3IMUHBIM KJlaccaM.

Xumunyeckass peakuus. Kiaccupukanus XUMHUYECKUX pPEaKIMi B HEOPraHMYECKOW M OpPraHUYEecKOM
XUMHH. 3aKOH COXPAHEHMs MAacChl BELIECTB, 3aKOH COXPAHEHMsI U IPEBPAILICHUS SHEPTUU NPU XUMUYECKUX
peakuusx.

CkopocThb peakiuu, €€ 3aBUCHUMOCTb OT pPa3iWYHbIX (pakTopoB. OOpaTHMble peakiuh. XUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYeCKOTo paBHoBecus. [Ipunnun Jle [latense.

Onexrponutuyeckass auccouumanus. CunpHble W cinadble ayeKkTpoiuThl. Cpena BOAHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpajbHas, HIEJIOYHAasI.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METOAbl H3Y4YeHMsI BEIIECTB M MX TMPEBpallleHui: JIeMOHCTpalus TaOJIHil
«Ilepuoguyeckas cucreMa XUMUYECKUX 3J1eMeHTOB [[. 1. MenneneeBay, u3ydeHre MOJENEH KPUCTATUIMYECKUX
pemeToK, HaOII0IeHHE M ONUCAaHUE JAEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OINBITOB (Pa3/IoKEHHE MEPOKCHIA
BOJOpOAA B IPUCYTCTBHM KaTajau3aropa, OIPEINEICHUE Cpeabl pacTBOPOB BELIECTB C  I[IOMOILBIO
YHHUBEPCAJIBHOIO HHAMKATOpa, PEAKIMM HMOHHOro OOMeEHa), MPOBEJIEHHE IMPAKTUYECKOM paboThl «BnusHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIIUN.

Pacuérhrle 3agaun.

Pacuérel 110 ypaBHEHUSAM XMMHUYECKUX PEaKLMil, B TOM YMCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
WCIOJIb30BAHUEM TIOHATHUS «MACCOBAs HOJISI BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnsl. Ilonoxxkenne HemeraymioB B Ilepuonuyeckod cucreMe xuMuuyeckux diaemeHtoB . U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUsI aTOMOB. @U3HUECKHE CBOMCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIJIOB
(Ha mpuMepe KUciIopoa, cepsl, hocdopa u yriaepoma).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJloreHoB, cepbl, a3oTa, (ocdopa, yriepona u
KPEMHHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenne wMerauioB B llepuogmueckoi cucreme xumMuyeckux dsieMeHroB [l H.
MenpeneeBa. OCOOEHHOCTH CTPOEHHUSI 3JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme Qusnveckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUN METaIIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaWK, KaJabI[Ud, MarHui, aJJFOMUHUHN, IIUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKCIepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEILIECTB U UX IPEBPAIICHUN: N3YYE€HNE KOJUIEKIUHN «MeTasuibl
U CIUIaBb», OOpa3l0OB HEMETA/UIOB, pEIICHHWE OHKCIEPUMEHTAIbHBIX 3a/ay, HaONI0JeHHEe M OMUCaHHe
J€MOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOIEHCTBUE THIPOKCHIA AIFOMUHHUS C PACTBOPAMM KHCIIOT
U 1IeTI04el, KaueCTBEHHBIE PEaKI[MU Ha KATHOHBI METAJLJIOB).

Pacuérnsble 3anaun.

Pacuérbl Maccel BemecTBa i 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIECTBA, Macce WU 00bEMY
OJIHOTO U3 YYacTBYIOLIUX B PEaKLMU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEILECTBA) MPOIYKTOB
peaKIyy, €ClIi OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumuu B 0OecrieueHUM SKOJIOTMYECKOM, PHEPreTMUecKOil W MHILEBOM 0e30MacHOCTH, Pa3BUTHHU
MeauUHbL. [IoHATHE 0 HAyYHBIX METOAAX O3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUH.

[IpencraBienust 06 OOIMMX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO MOJYYSHHS BaXKHEHUIITNX BEIIECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUAJIOB: Ba)KHEUIINE CTPOUTEIbHBIE MAaTE€pHalIbl, KOHCTPYKLIMOHHbBIE
MaTepuaibl, Kpacku, CTEKJIO, KEpaMUKa, MaTepUajbl U1 JIEKTPOHUKH, HAHOMATEpUalbl, OPraHUYECKUE U
MUHEpaJIbHBIE YA0OPEHHUSI.

XuMusi W 30pOBbE YEIOBEKA: IIpaBWJIa HCIOJb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, IIpaBHiIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaIMeTHBIX CBs3€M MpU HM3ydeHHH oOIIed W HeopraHumdyecko xumuu B 11 kiacce
OCYILECTBIISICTCS Ue€pe3 MCIIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAyYHBIX IOHATHHM, Tak W MOHSATHUH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IMKJIA.

OOme ecTecTBEHHO-HAyYHble MOHATHUA: HAay4HbIM (DakT, TMHOTE3a, 3aKOH, TEOpPHS, aHAIMU3, CHHTE3,
KJIacCU(UKaLUs, IePUOAUYHOCTD, HAOII0IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®duszuka: MaTepus, SHEPIUs, Macca, aToOM, JIEKTPOH, POTOH, HEUTPOH, UOH, N30TOII, PaJUOAKTUBHOCTD,
MOJIEKYJa, SHEPreTUUECKU YpOBEHb, BEIIECTBO, TEN0, 00BbEM, arperaTHOe COCTOSIHUE BeUecTBa, (pU3nvecKue
BEJIMYMHBI U €JUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, ouocdepa, Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI, 00MEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: XMMHUECKas IPOMBIIUIEHHOCTh, METAJLTypIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX MaTepHalIOB,
CeJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBIIIIEHHOCTh, (hapMalleBTHUecKas MPOMBIIUIEHHOCTD,
IIPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpUAlIOB, JJIEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUM A [TPOI'PAMMEI 110 XUMHWU HA BA30BOM YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS OOYYAOITUMUCS MPOTPAMM CPETHETO
obmiero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MIpeIMeTHBIM). HaydHO-MeToan4ecKkoil OCHOBOM ISt
pa3paboTKH IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSA MPOTpaMM CpelHEero oOIliero oOpa3oBaHMs SBISETCS
CUCTEMHO-/IEITEIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBHM C CHCTEMHO-AEATEIbHOCTHBIM TMOIXOJOM B CTPYKTYype JIMYHOCTHBIX DPE3YyJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpEIHEro OOmEero oOpa3oBaHHS BBIACICHBI CICIYIOIIHE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYAIOIIUMUCS POCCUUCKON TPaKTAHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITENIbHOCTU U CAaMOOMPEIEIICHHUIO;

HaJTMYMe MOTHBAIUU K O0YYCHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATENBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MTPUCYIIMMHU LIETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YUE TPABOCO3HAHUS JKOJIOTUYECKOM KYJIbTYphl U CIHOCOOHOCTH CTaBUTh 1€l U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeAMeTa «XHUMHUS» JOCTUTaloTCs B EIUHCTBE Y4eOHOU U
BOCIIUTATEILHON JEATEIbHOCTH B COOTBETCTBHM C TYMaHUCTHYECKHMH, COLMOKYJIbTYPHBIMHU, JTyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU M HJ€aIaMUd POCCUICKOT0 Tpa’kKJaHCKOro OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpMamMH ¥ TPaBWIAMH TIOBEICHUsS, CIIOCOOCTBYIOIIMMH TIpOIlECCaM CaMOIO3HAHMS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYAIOIUXCSL.

JIn4HOCTHBIE PE3YNbTaThl OCBOCHUSA TNpeIMeTa «XHUMHSI» OTpPaxaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON M TMPAKTUYECKOW NEATENHbHOCTH OOYyYaIoUIUMXCs IO peajHn3aliu MPUHATHIX B OOIIecTBe
[IEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOrO BOCIIUTAHMS

OCO3HaHUsI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOS3aHHOCTEH, YBAXKEHHSI K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABICHUS O COIMATIBHBIX HOPMAaX U MpaBUiiaX MEXINYHOCTHBIX OTHOIIEHUHN B KOJUUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACSITENHFHOCTH MPHU CO3JAHHM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IPYTUX MPH aHAIHU3e
Pa3IUYHBIX BUJIOB YU€OHOU JCSITEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY W HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBa)KEHHUS K MPOIIECCy TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHHS] XUMUH, OCO3HAHUS
TOTO, YTO JOCTHKCHHS HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX HAOII0ICHHUHA, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX
MMOMCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

WHTEpeca W TIO3HABaTEIbHBIX MOTHBOB B TIOJYYCHHH M TIOCJICAYIONEM aHaiu3e HWH(OpMaIluu o
MepPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIluH, CBSI3aHHBIC C XUMUYECKUMH SBICHUSIMHU, U TPUHUMATh OCO3HAHHBIC
pelieHus, OpUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEIEHUE M IMOCTYIKH CBOMX TOBapHILEH C MO3UIMI HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITHX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHMMAaHUS IIEHHOCTEW 340pOBOro W Oe3omacHOro obOpasza KH3HU, HEOOXOIUMOCTH OTBETCTBEHHOIO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3[I0POBBIO;

COONIOICHHST TIPaBHJI O€30MacHOr0 OOpaIeHHs] C BEIIECTBAMHU B OBITY, IMOBCEJHEBHOW >KM3HU U B
TPYAOBOM AEATETbHOCTH;

MOHVMAHUST [EHHOCTH WPAaBWJI WHAWBHIYAJILHOTO ¥ KOJUIGKTHBHOTO O€30MacHOr0 TIOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;



OCO3HAHMS TOCIIEACTBUN U HENPHUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOJICHHS aJKOTrojisi, HApKOTHKOB,
KypeHus);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HMCCIEIOBATENbCKOM JESATEIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JAESATEIBHOCTH;

YCTAaHOBKM Ha AKTUBHOE y4YacTHE B PELICHUM IMPAKTHMUYECKUX 3a/ad COLHUAIbHOW HAIPaBICHHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEepeca K MPaKTHUYECKOMY W3YYEHHUIO MNpodeccuil pa3IuyHOro pojaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 10 XUMHH;

YBa)KEHUS K TPYAY, JIOJSAM TPYZAa U pe3ysibTaTaM TPYLOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaJbHON TpaeKTOpUU 0Opa3zoBaHus, Oyayiei nmpodeccun
U pealu3aluy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 001IeCcTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTMUYECKH 1I€JIECO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHUS >KU3HHM Ha
3emure;

IIOHUMAaHHUS IJ100AJILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM, BIUSHHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE NPUPOIHON U COLIMATIBHOM CpeJibl;

OCO3HaHHS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTMKEHHM XHMMHUU Uil pElIeHUs BOIPOCOB
panMoHAIBHOIO IPUPOIOIOIb30BAHUS;

AKTHUBHOTO HENPUATHS JNEUCTBUM, NPHUHOCAIIMX BPEA OKPYKAOLIEH NPUPOAHOU Cpene, yMEHUus
IIPOTHO3UPOBaTh  HEONArONpUATHBIE SKOJIOTMYECKHE TIIOCIEACTBUS  NPEANPUHUMAEMbIX JIeHCTBUHA U
MIPEeOTBPALATD UX;

HQJINYMS Pa3BUTOIO 3KOJOIMYECKOIO MBILIUICHHS, SKOJIOTHYECKOM KyJIbTYphl, OIbITa AEATEIbHOCTU
9KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO IPOTUBOCTOSATH UJICOJIOTHU XeMO(pooHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

Cc(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMs CleUu(pUKH XMMUU KaK HayKH, OCO3HaHUS e€ posiu B (POPMHUPOBAHUM PALHOHAIBHOTO
HAy4YHOT'O MBIIIJIEHUS, CO3/IaHNHU LEJIOCTHOTO MPEICTAaBICHHs 00 OKpPY’KaIoIeM MUPE KaK O €JUHCTBE MPUPOIbI
U 4YelloBeKa, B IO3HAHWU TNPHUPOJIHBIX 3aKOHOMEPHOCTEH M peIIeHUH NpoOJeM COXpaHEHHsS NPUPOJHOTO
paBHOBECHS;

yOeXIEHHOCTH B O0COOOM 3HAUMMOCTH XHMHH JUISI COBPEMEHHOHN IMBUIM3AIMU: B €€ TYMaHUCTHUECKON
HAIpPaBJIEHHOCTH M BaXXHOW pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepuaibHOW KYyJIbTYphl, PEHICHUU TI00aNIbHBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUILEBOW M JKOJIOTUYECKOH
0€30MacHOCTH, B pa3BUTUM MEIULHMHBI, OOECHEUEHUH YCJIOBUN YCIEIIHOTO Tpyla M 3KOJIOTMYECKU
KOM(OPTHOM KU3HU KaXKI0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAaHHs CYIIHOCTH METOJOB IO3HAHHUSA, MHCIIOJIb3yEeMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIB30BATh MOJIyYaeMble 3HAHUS Ul aHajIu3a U OOBSICHEHUS SABICHUN
OKpPY’KaIOIlIEer0 MHUpa U MPOUCXOJAMIMX B HEM HM3MEHEHHUU, YMEHHUs JieJaTb OOOCHOBAaHHBIE 3aK/IIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOTYyYeHUSs JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS PELICHUs] IPOoOJieM B peaibHbBIX
KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATENbCKON JesITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpephlBHOMY OOpa30BaHUIO M €aMOOOPa30BAaHUIO, K AKTHBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpohecCHOHATEHON 1eATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3ynbTaThl OCBOCHUSI Y4eOHOTrO mpeaMera «XHMHUsS» Ha YPOBHE CPEIHEro 0OIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble U1 (HOPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIINUXCSI MEXKIUCIUILTMHAPHBIE (MEXIIPEIMETHBIC)
oOlleHayYHbIE TOHATHS, OTPAXKAIOIIME LEJIOCTHOCTh HAyyHOM KapTHHbl MHpa M CHEHU(UKY METOAOB
IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELECTBO, SHEPTUS, SIBJICHHE, IIPOLIECC, CUCTEMA,



Hay4yHBI (aKT, MNPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeI0BaHUEe, HAOIOICHUE,
M3MEpeHHUe, SKCIIEPUMEHT U JIpYTHe);

yHHUBEpCalIbHBIE Yy4eOHbIe JAeiicTBHsl  (TIO3HABAaTENbHBIC, KOMMYHUKATHUBHBIC, PpETYISTHBHBIC),
obecrieunBaromue  GopMupoBaHue  (DYHKIIMOHAIBHOW TPAMOTHOCTH W COLMAIBHOW  KOMIICTEHIIHU
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAIOMIMXCS HWCIOIB30BATh OCBOCHHBIC MEXKIUCIMILIMHAPHBIE, MHPOBO33PECHYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIILHOM U COLMAIBHON MPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU y4EOHBIMU ITO3HABATEIHHBIMH,
KOMMYHHKATUBHBIMH U PETYISTUBHBIMH JEHCTBUSMHU.

Ogaaenne yHUBEPCAIBLHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JIHCTBUSIMH:

1) 6a3oBble JIOTHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpeNeNIATh ILETH ACATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX JAOCTIIKEHHS, COOTHOCHUTH
Pe3yabTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCIOJB30BATh MPH OCBOCHWM 3HAHWN IMPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIIEIATH XapaKTEpHBIC
NPU3HAKH TOHATHH M YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIUE MOHSATUS YIS
OOBSICHEHUS OT/ACTBHBIX (PAaKTOB U SIBICHUI,

BBIOUPATh OCHOBAHUS ¥ KPUTECPHUH VTS KJIacCU(UKAIIUN BEIIECCTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIIMBATh IPUYUHHO-CJICICTBCHHBIC CBSI3U MEX]y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJCHUS (MHAYKTHBHBIC, JICAYKTUBHBIC, 110 QHAJOTMH), BBIIBIIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, ()OPMYIUPOBATH BHIBOJBI M 3aKIIIOYCHUS;

NPUMEHSTh B MPOIECCe IO3HAHUS, MCIOJIB3YEMbIe B XHUMHHU CHUMBOJHMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBHIBaTh MOJICIIBHBIE MTPEICTABICHHS — XUMMUYECKUI 3HAK (CHMBOIT) 2JI€MEHTa, XuMHudeckas popmyia,
ypaBHCHHE XHUMHYCCKOW PEAKIMM — IPH PEIICHUH Y4YeOHBIX IIO3HABATENILHBIX W MPAKTUYCCKHX 3ajad,
MPUMCHSITh HAa3BAaHHBIC MOJCIBHBIC TPEACTABICHUS JUISI BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMBIX
BEIIECTB U XUMUYECKHIX PEaKIIHA.

2) 0a30BbIe HCCJIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHIA;

dbopMyIHpOBaTh LEIM M 33Jaud HCCIICAOBAaHUS, HCIIONB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
chOopMyITHUPOBAHHBIE BOMPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI 111 (POPMHUPOBAHUS THIIOTE3HI IO
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIIa/IETh HABBIKAMHU CaMOCTOSITENILHOTO TUTAHUPOBAHUS U TMPOBEICHUS YYEHHYECKHX HKCIEPUMEHTOB,
COBEpPIIEHCTBOBATh YMEHUS HAOJIIOATh 332 XOJIOM IPOIIECCa, CAMOCTOSITEIHHO MTPOTHO3UPOBATH €T0 Pe3ybTar,
¢dopmynupoBaTe 00O0OIIEHHS W BBIBOABI OTHOCHUTENIBHO JIOCTOBEPHOCTH PpE3YJIbTAaTOB HCCIIEA0BaHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MIPOJIETaHHON paboTe;

MpUOOpeTaTh OMBIT YYEHUYECKOW HCCIEeIOBATEIbCKOW U TMPOEKTHOW JAESITeNbHOCTU, TPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY TIIOMCKY METOJOB pEIIeHUS TPAKTHYECKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHMKAX uHGoOpManuu (HAYYHO-TIOMYJsIpHAs JUTEepaTypa
XUMHAYECKOTO COJICpP)KaHUs, CIpaBOYHBIC TOCOOMS, pecypchl MHTepHeTa), aHaIM3UpOBaTh WHQPOPMAIHUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTUIECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

(GbopMyIHpOBaTH 3ampOChl W TMPHUMEHATh PA3JIMYHBIE METOJIbI NpPU TOHCKE W 0TOOpe WH(OpMaluy,
HE0OXOTUMOM sl BHITTOTHEHUST y4EOHBIX 3a/1a4 OMpeIeIEHHOTO THUIIA,

MPUOOPETATh ONBIT KCIIOJIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHA W Pa3JIMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMANBHYIO (OpMy TMpencTaBieHus HWHPopManuu (CXeMbl, TpapuKH,
JarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCTIOJb30BaTh HAYYHBIA S3BIK B KAaueCTBE CpPEACTBa NpU pPabOTe ¢ XHMHUYECKOH WH(pOpMaIrmen:
IPUMEHATh MEXIpeIMEeTHbIC ((PU3NYECKre U MaTeMaTUYeCcKHe) 3HaKu U CUMBOJIBI, (popMyibl, aO0peBuaTypsl,
HOMEHKJIATYpY;

UCTIOJIB30BATh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbl B XOJI€ TUAIOTa W/WIU JUCKYCCHUHU, BHICKA3bIBATh
uzaeu, GopMyJIMpOBaTh CBOM MPEITIOKECHUS OTHOCUTEIILHO BBITIOHEHUS MPEIOKEHHOW 33/1a4u;



BBICTYIIATh C MIPE3CHTAIEN Pe3yabTaTOB MO3HABATEIBHOMN JEATEIEHOCTH, MOTYYEHHBIX CAMOCTOSTEIEHO
WM COBMECTHO CO CBEPCTHMKAMH IPU BBIOJHEHUH XMMHUYECKOTO SKCIEPUMEHTa, MPAKTHUECKON padoThI MO
MCCIICIOBAaHHUIO CBOMCTB M3Y4aeMBbIX BEIECTB, pealn3aluu y4yeOHOro mpoekTa u (popMyaupoBaTh BBHIBOJBI O
pe3ylbTaTaM MNpPOBEAEHHBIX HCCIENOBaHUI MyTEM COTJIaCOBaHMS IMO3UMLMN B XOAe OOCYXIeHus U oOMeHa
MHEHHSMHU.

OBiajjeHne YHMBePCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATHh U OCYLIECTBIISITH CBOIO IIO3HABATENIbHYIO JESTEIBHOCTb, ONpPENEIsis €€
HeMd M 3aJadyd, KOHTPOJIMPOBATh M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh MpEIaracMblii aaropuTM
JEWCTBUH MPH BBHIIOJHEHNU YUEOHBIX M UCCIIEAOBATENLCKUX 3a/1a4, BRIOMpaTh Hanbosee F3pPeKTUBHBIN CI10CO0
WX pelICHUs ¢ YY4ETOM MOJTyUEHHUsI HOBBIX 3HAHHM O BEIIECTBAX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHaIn3a U CAMOOLIEHKH.

MNPEIMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJACTABICHHA O XHUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJU XMUMHUH B TIO3HAHUU SBIIEHUN MPUPOJIbI, B (POPMUPOBAHUU MBINUICHUS] U KYJIbTYpPhl TUYHOCTH, €€
(YHKIMOHATBHOH TPAaMOTHOCTH, HEOOXOAMMOHN JJsi pEUICHUs TMPAKTHYECKHX 3aJad W OKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPeIe;

BJIAJICHUE CHCTEMOW XHMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TTOHITHS
(XMMUYecKuil ~ 2IEeMEeHT,  aToOM,  OJJIGKTpOHHas ~ O0OJ0YKa  aToMa,  MOJIEKYJla,  BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHast (hopmyna (pa3BEpHyTast U COKpaUIEHHAs), MOJIb,
MOJIIpHasi Macca, MOJSPHBIA O0BEM, YriaepoAHBIH CKeneT, (YHKIMOHATIbHAS TPYIA, paguKkai, HU30MepHs,
U30MEpPbI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOJIOPOJAbI, KUCIOPOJ M a30TCOAEpXkallue COEIUHEHUS,
MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOEHUSI OpraHn4eckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XMMHUU; MUPOBO33PEHUYECKHUE 3HAHUS, JIeXKAlle B OCHOBE MOHUMAHUS NMPUUYUHHOCTH U
CHCTEMHOCTH XWMHYECKHUX SIBJICHUH, (aKTOJOTHMYECKHE CBEICHHS O CBOICTBaxX, COCTaBe, MOJNYyYCHHH H
0€30IaCHOM HCIOJIb30BAHUN Ba)KHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY M TNPAKTHUECKOH NEesATEIbHOCTH
YeNI0BeKa;

C(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE TMPU3HAKU IOHATHHM, YCTAHABIMBaTh MX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPU OMHCAHUHM COCTaBa, CTPOSHHS M MPEBPAICHHNA
OpPraHUYeCKUX COCTUHEHUH;

c(OPMHPOBAHHOCTH YMEHUH HCIIOIB30BaTh XUMHYECKYIO CUMBOJIMKY IS COCTABIICHUS] MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOH) (OpMyNl OpPraHMYECKHUX BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaKIuii, U3rOTaBIMBATH MOJEIH MOJEKYJI OPraHWYeCKHX BEIIECTB IS WJUTIOCTPALUU UX XUMHUYECKOTO M
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPHHAIIC)KHOCTh U3YYCHHBIX OPTaHUYECKHX BEIIECTB II0
UX COCTaBy U CTPOCHHMIO K ONpEICNEHHOMY KIACCy/TpyIIe COeIUHEHUH (YIJIEBOAOPObI, KHCIOpPOJ H
a30TCOJIepXKAINEe  COCAMHEHHUS, BBICOKOMOJICKYJSIDHBIE  COEIWHEHWs), JaBaTh WM  Ha3BaHUSA IO
cucremarnyeckoir Homenknarype (IUPAC), a Ttakke NpUBOIUTH TPHUBHAIbHBIE HA3BaHUS OTAEIBHBIX
OpPTaHUYECKUX BEMIECTB (ITHJICH, MPOMWICH, alleTHJICH, STHUJICHTINKOIb, TIHIEPHUH, (eHOI, hopMalbaeru,
aleTanbJerul, MypaBbUHasi KUCII0Ta, YKCYCHAasl KMCJIO0Ta, OJIEMHOBAsI KMCIIOTa, CTeApUHOBAs KHCIIOTA, TITI0K03a,
bpyKTO3a, Kpaxmall, IeUTI0I03a, TIIHUIINH),

c(OPMHPOBAHHOCTh YMEHUS OIPENENATh BUABI XUMHUECKOW CBS3M B OPraHUYECKHX COEIMHEHUSX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS OpPraHMYecKux BemiecTB A. M.
BytnepoBa /i 0OBbsICHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPaHEHUS
Macchl BEIECTB;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTepHU30BaTh COCTaB, CTPOCHHE, (hHU3NUYECKHEe U XUMHUYECKHUE CBOMCTBA
TUIUYHBIX TPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKMX BEHIECTB (METaH, 3TaH, STHJICH, MPOIUJIEH,
aneTuieH, OyraaueH-1,3, metmiOyraauen-1,3, 6€H30J1, METaHOJ, 3TAHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (QeHoT,
aleTanbJeru, MypaBbHHAsg U YKCYCHasl KUCJIOTHI, IIII0OKO03a, KpaxMall, IIeJUII0I03a, aMUHOYKCYCHAsl KUCIIO0Ta),
WUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUUECKUX PEAKIIHi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYI;



c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN
ra3, yroJib), CocoObI MX MepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MMPOAYKTOB IepepadbOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS MO XUMHUYECKHUM YPAaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBA UCXOHOI0 BEIIECTBA MM IPOAYKTAa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJITHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOYKTOB PEAKIIUN);

C(OPMHUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOI 3HaHUH 00 OCHOBHBIX METOJaX HAy4YHOI'O IO3HAHU,
UCIOJIb3YEMBIX B XHUMHUU IPU HM3YYEHUU BEILECTB M XUMHUYECKUX SBICHUM (HAOIOJEHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJCIMPOBAHKE), MCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS AJS NPUHATHUS pEIIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

c(OPMHPOBAHHOCTb YMEHMH COOJIIOAATH MpaBHJIa M0Jb30BaHUS XUMUYECKOM NOCYI0H U J1aOOpaTOpHBIM
o0OpyJIOBaHMEM, a TakXKe IpaBWja OOpalleHHs C BEIECTBAMH B COOTBETCTBUH C HHCTPYKLIUSMH IO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMU IJIAHUPOBATH M BBIMOJIHATH XWMHYECKUH SKCIEPUMEHT (TpEeBpaIICHUs
OpPraHUYECKUX BEIIECTB IPH HArpeBaHUM, IOJIy4YEHUE ITHIEHA U H3yYEHHE €ro CBOWMCTB, KauyeCTBEHHBIE
peakiuu OpraHMYeCKUX BEILECTB, JEHaTypalus OEJNKOB IPU HArpeBaHUM, LBETHbIE pEakUUU OEIKOB) B
COOTBETCTBUM C IpaBWJIAMM TEXHHUKHM O€30MaCHOCTH MNpH OOpalleHUH C BEUIeCTBaMU M JIaOOPAaTOPHBIM
000pyJIOBaHUEM, NPEACTABIATh PE3yIbTaThl XMUMHYECKOTO OSKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHA
COOTBETCTBYIOLINX peakUuil U (POpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XHUMUYECKYI0 MH(POPMALIUIO, TIOTYIaeMy0 H3
pa3HbIX HCTOYHUKOB (CpesicTBa MaccoBoil nHpopmanyu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH MPaBHiIa YKOJOTHUYECKH EIecO00pPa3HOro MOBEICHHS B OBITY U
TPYAOBOM JEATEIbHOCTH B LENAX COXPAaHEHHUsS CBOErO 3JI0POBbS U OKpY)KAOUIeW HPUPOJHOM Cpebl,
OCO3HAaBaTh OMACHOCTb BO3JIEHUCTBUS Ha JKUBbIE OPraHU3MbI OIPEJIEIEHHBIX OPraHMYECKUX BEIIECTB, IOHUMAs
cmbicnt nokaszarens [I/IK, moscHATh Ha mpumepax crnocoObl YMEHBLIEHHS W NPEAOTBPAIIECHUS UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Uil O0yYaromuxcs C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: yYMEHHE MNPHUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUECKUX SBJICHU;

JUI CIIENBbIX U CIAO0OBUASLIMX OOYyYaroIMXCsS: YMEHHE MHCIOJb30BaTh PEIbePHO-TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMU4ecKux GopMyIl.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMMYECKOW COCTABIIAIOLIEH €CTEeCTBEHHO-HAyYHOH KapTHUHBI
MHUpa, pOJIM XUMHUH B MIO3HAHUU SBJIEHUH NPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS] U KYJIbTYphl JIUYHOCTH, €€
(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM Ml pelIeHHs TMpakTHYeCKHX 3aJad U OSKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpele;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIINe IOHATHS
(XMMHUYECKUIl AJIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JEeKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIpDHBIH  00BEM, BaJEHTHOCTbH, 3JEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCIEHHs, XHMHYecKas CBA3b
(koBaJIeHTHasi, HMOHHAs, METaJUIMYEeCcKas, BOJOPOJAHAs), KpHUCTAJUIMUECKas pEeIETKa, THUIBl XUMHUYECKUX
peakuui, pacTBOp, DJEKTPOJIUTHI, HEDIEKTPOIMUTHI, DJIEKTPOIUTUUYECKAS AMCCOLMALNS, OKUCIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XUMHYECKON peaklUH, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (TEOopHus
ANEKTPOJINTUYECKON Juccouuanuu, nepuoandyeckuil 3akoH JI. M. MenzaeneeBa, 3aKOH COXPAaHEHHS MacChl
BEUIECTB, 3aKOH COXPAaHEHUS M TMPEBpAIICHUS SHEPrMM NpPU XHMHUYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIeXKAIUE B OCHOBE NMOHUMAaHMsI NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBJIEHUH, ()aKTOJIOTMUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€30IaCHOM HCIOJIb30BAHUU BAXKHEHUIINX HEOPraHWYECKHUX BEIIECTB B OBITY M MPAKTUUYECKOU NEATENbHOCTH
4eJI0BEKa;

c(OPMHPOBAHHOCTE YMEHHUH BBIABIATH XapaKTepPHbIC MPHU3HAKU IOHATHHM, YCTAHABIMBAaTh MX
B3aMMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IPU ONMCAHUM HEOPraHMYECKUX BELIECTB M HUX
[IPEBPAILICHHU;

Cc(OPMHPOBAHHOCTb YMEHUI UCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY Il COCTaBJIEHUS! (JOPMYJI BELIECTB
U YpaBHEHUH XMMHUYECKUX peakuui, cucremarndeckyto HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTAENbHBIX HEOPraHMYECKUX BEIECTB (yrapHbli ra3, yriaeKucCIiblid ra3, aMMHUak, raméHas U3BeCThb, HeraméHas
U3BECTb, IUTHEBAS COJA, IUPUT U JPYTHE);



c(hOpPMHUPOBAHHOCTh YMEHUI OMPEENATh BaJICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB B
COCMHEHUSIX Ppa3IMYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJeHTHAas, HMOHHAs, MeTaJUIMYecKas,
BOJIOPOAHAs) B COCIUHEHMSX, THUI KPUCTAUIMYECKOM pEIIETKH KOHKPETHOTO BellecTBa (aToMmHas,
MOJIEKYJISIpHAsi, MOHHAs, METaJJIM4ecKas), XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX
COCIUHCHMUIL,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIIICKHOCTh HEOPraHMYECKHUX BEIECTB MO UX COCTaBy
K ONpEeNeICHHOMY KJAacCy/Tpynmne COeAMHEHUU (TPOCThIE BEIIECTBA — METAJUTBl M HEMETaJUTbl, OKCHUJbI,
OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUH pAaCKphIBaTh CMBICI TMepuoaudeckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX DJIEMEHTOB
1-4 nepuonos [lepuoanueckoii cucTeMbl XUMHYECKUX dy1eMeHTOB J[. V1. MenneneeBa, UCMOIb3ys MOHATHS «S-,
p-, 0-3JIEKTPOHHBIC OPOUTATNY, «IHEPIETHUECKUE YPOBHHY, OOBSICHATH 3aKOHOMEPHOCTH M3MCHECHHS CBOMCTB
XMMHUYECKHUX JJIEMEHTOB U UX COEIMHEHUH mo mepuonaaM u rpymnmnam [lepuoaudeckoid cucTeMbl XUMUYECKUX
anemenToB 1. . Menjeneena;

chOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOICTBa
HEOPraHUYECKHX BEIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE T'€HETUUYECKOW CBS3U MEXKIY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATh XUMHUYECKHEC PEAKIMH I10 PAa3IMYHBIM IPU3HAKAM
(4ucity ¥ COCTaBy pearupyrollux BELIECTB, TEIIOBOMY (D (eKTy peakuuu, U3MEHEHUIO CTETeHEH OKUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

cOpPMUPOBAHHOCTh YMEHHH COCTaBISATH YpPaBHEHHS pEaKUUi pa3IUYHbIX THUIOB, TOJHBIE H
COKpaIlI€HHbIC YPAaBHEHUSI PEakliuii MOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, TIPU KOTOPBIX 3TH PEAKUIUUA UAYT 110
KOHII;

c(hOPMHUPOBAHHOCTh YMCHHI TIPOBOJUTH PEAKIINH, ITOATBEPIKIAIONINE KAaUeCTBEHHBIM COCTaB Pa3IUNIHBIX
HEOPraHWYeCKHX BEIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKHUX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHMH PaCKpBIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIlnii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakluu OT PazIUYHbIX
(hakTOpOB; XapaKTep CMEIIEHUS XWMHUYECKOTO0 PABHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3JCUCTBUS
(mpunnun Jle Hlatense);

c(hOPMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO TOJMYYeHHs] CEPHON KHCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh MPEICTABICHUN 00
00IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS C HCIONH30BAHHUEM TOHSATHUS «MaccoBas JOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWN Ta30B MPU XMUMHYECKUX PEAKIUSIX, MACChl BEIIECTBA WIIU
00BEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MU 00BbEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, TETUIOBOTO 3(¢deKTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHHsI MACChl BEIIECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOTIOAATh MPaBUJIa MOJB30BAHUS XUMAYECKON TIOCYAON U J1ab0paTOpHBIM
o0opynoBaHUEM, a TakXKe TMpaBuUia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSAMHU TIO
BBITIOJTHCHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATh XMUMHUYECKUN OJKCIEPUMEHT (pa3ioKeHHE
MEePOKCHAa BOJOPOAA B MPUCYTCTBUU KaTaJIM3aToOpa, ONPEACIICHHE CPEbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW PEAKIINH, PEaKIHH
MOHHOTO0 OOMEHa, KaueCTBEHHbIE PeaKIMHU Ha cyiab(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4y 1o TemaM «Metambl» u «HemeTamibl») B COOTBETCTBUM C MPaBUIIaMU
TEXHUKH O€30MMacHOCTH TPH OOpAIleHHH C BEIIECTBAMH M JIa0OpAaTOPHBIM OOOPYIOBAaHHEM, IMPEICTABIATH
pe3yNbTaThl XUMHUYECKOTO SKCIepuMeHTa B (OpMEe 3alicH YPaBHEHHHA COOTBETCTBYIOIIMX pEaKIHid U
(GbopMyIpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATh XUMUYECKYIO WH(POPMAIIUIO, TTOYyIaeMyI0 U3
Pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, UHTEpHET U IPYyTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUiIa IKOJIOTUYECKH 11e71ecO00pa3HOro MOBEICHUS B OBITY H
TPYIOBOW JEATENILHOCTH B IIEJIIX COXPAHEHHS CBOErO 3/I0pOBbS U OKPYXKaIOLIEH MpPUPOTHON cpenpbl,



OCO3HaBaTh OINACHOCTb BO3JEHCTBUS HA J>KMBBIE OPIraHU3Mbl OINPENEIEHHBIX BELIECTB, IMOHUMAas CMBICI
nokazarenss IIJIK, moscHATe Ha mnpumepax crnocoObl YMEHBIIEHUS W MPEeJOTBPAILEHUS HX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yYaroluXcs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: yYMEHHE IPHUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [M03HAHUS BEIIECTB U XMMHUUECKUX SIBICHUI;

U CIIeNbIX U CIA0OBUASIIMX OOYy4aroIMXCs: YMEHHE MCIOJb30BaTh PEIbEPHO-TOYEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiist i 3anucu XUMUYECKHX (OPMYIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoaunyecTBo yacoB

Ne n/m HanMeHoBaHHe Pa3/1eJI0B H TeM MPOrPaMMbl Beero 5;)6*[:::; — 1:;,6:1;1?%“(“ o (?g:;?::;g;fﬂ(:z?g:;;g
Paznen 1. TeopeTnueckne 0CHOBbI OPraHU4€CKOl XUMUH
11 IIpenmet oprannveckoit xumuu. Teopust CTPOCHHS OPTaHUYCCKUX 3 1
coenuHeHuit A. M. Byrneposa
Hroro no pasnery 3
Pasnea 2. YrieBoaopoabl
2.1 [IpenensHBIE YTIIEBOIOPOIBI — aJTKAHBI 2
2.2 HenpenenpHple yTIeBOOOPOIBI: aJIKSHBI, aJTKaAUCHBI, aTKIHBI 6 1
2.3 ApoMaTudecKkue yrieBoA0POIbI 2
24 [IpupoaHbIC HCTOYHHUKH YTIIEBOAOPOIOB H UX TepepadboTKa 3 1
HWroro no paznmery 13
Pasnea 3. Kucjiopoacoaep:xkamue oprannieckue coeiMHeHUs
3.1 Croupthl. DeHon
3.2 Anpnerunsl. Kap6oHOBEIE KHcaoThl. CliokHBIE 3)HUPHI 7 1
3.3 VYrnesonasl 3 1
Hroro no pasnery 13
Pasnen 4. A3oTcoep:kaliyne opraHudecKue coeIMHeHus
4.1 ‘ AMuHBI. AMUHOKHCIIOTHL. bemkn 1
Hroro no pasmery 3
Pa3gen S. BeicokOMOJIeKYISIPHBIEC COCAHHECHHS
5.1 ‘ ITnactmaccsl. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 4 2
11 KUIIACC
Komuiecreo acon JJieKTpOHHBIE (U (ppoBHIE)
Ne n/m HauMeHoBaHUe pa3ae/ioB U TeEM MPOrPaMMbI Beero KOﬁHTpOJIbeIe HpﬁaxanecKHe 06PA30BATEIBLHBIE PECYPehl
padoThI padoThI
Paznen 1. TeopeTnyeckue 0CHOBbI XHMHHU
11 Ctpoenne atoMoB. [leproandeckuii 3akoH u [lepuomuieckas cucreMma 3 1
xuMuueckux 3iaemenToB M. M. MenneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BemecTB 4




1.3 XHAMHUYECKUE PEaKIiu 6
Hroro no pazneny 13
Pa3gen 2. Heopranuyeckasi XuMus
2.1 Mertamist 6
2.2 Hewmeramms 9 1
2.3 CBs13b HEOPTaHUYECKUX ¥ OPraHMYECKUX BEILECTB 2
HUroro no pazneny 17
Paznen 3. Xumus u ’Ku3Hb
3.1 ‘ XuUMUs U )KU3Hb 4 2 ‘ ‘
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 4 ‘ \
INHOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
KoauuyecTBo yacoB
KonTtp IIpakr
Ne Tema ypoka OJILHBI HYeCKH Hara DJleKTpOoHHbIe HU(pPOBbIE
n/n Bcero e e HU3yYeHUs: o0pa3oBaTre/ibHbIE pecypchl
padort pador
bl bI
IIpeaMer opraHuYeCKOM XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHE B https://lesson.edu.ru/lesson/a9f3d19
1 MOJTyYeHUH HOBBIX BellecTB U MaTepuanoB. X0O. "O3HakoMIeHHE ¢ 00paznaMu 1 1-5ele-4e24-ac02-
OpPraHWYECKHX BEIIECTB M MaTepualaMHi Ha X OCHOBE." efb16fad9f6a?backUrl=%2F04%2F10
Teopus cTpoeHust opranuueckux coequHeHuit A. M. bytneposa, e€ ocHOBHbIE
nonoxeHus .CTpyKTypHbIe (POPMYIIBI OPraHIMYECKUX BellecTB. ['oMomnorus, https://lesson.edu.ru/lesson/c935a58
2 n3oMepusi. XuMHY€eCKasl CBA3b B OPIraHUUECKUX COCIUHEHUSX - OAUHAPHBIE U 1 1 c-abOe-4c59-9dcf-
KpAaTHBIE CBSA3U. 20517ae4b52e?backUrl=%2F04%2F10
[MpexncraBnenue o Knaccnqinxaunn oprannyeckux BemiecTB. Homenkmarypa https://resh.edu.ru/subject/lesson/61
3 OpraHUYecKNX COeTMHEHHNH (CUCTeMaTHYecKas) 1 TPUBHAIIbHBIE Ha3BaHUS 1
. N 49/conspect/170387/
B)KHEHIIMX MPEACTaBUTEIICH KIIACCOB OPraHUUECKHUX BEIECTB.
AHKaHBjZ COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psifl. MeTaH U 3TaH - § https://lesson.edu.ru/lesson/258ddc0
MIPOCTEHIIINE MPECTaBUTENHN AJKAHOB: (PU3MUECKHE U XUMHYECKUE CBOHCTBA
4 (peakuuu 3amMenieHus U ropenust). XO. MoaennpoBaHue MOJIEKYIT ! 6-ec23-473c-b3d7-
" ) ' ed82fcaddd02?backUrl=%2F04%2F10
OpraHMYecKuX BemecTs".
Haxoxxnenne B npupoie, moimydenne u npuMeHerne. XO. "Habmonerne n https://resh.edu.ru/subject/lesson/61
5 ONHCaHHE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHUIO OPTaHUIECKUX 1
" 51/conspect/149992/
BEILECTB NP HarpeBaHuu (IUiaBjieHue, 00YTrIIMBaHUE U TOPEHHE).
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOiicTBA X.D MOJEIMPOBAHIE MOJIEKYJI 1 https://resh.edu.ru/subject/lesson/54
OpPraHWYECKHX BEIIECTB 12/conspect/212562/




DTUIICH B OPONUJICH — HpOCTeﬁmHe NpeACTaBUTEIIN aJIKCHOB: (1)1/13I/I‘ICCKI/I€ u
XUMHYECKHE CBOMCTBA (peaKHI/II/I TUApUpOBaHUs, raJJorcHUpOBaHN,

https://resh.edu.ru/subject/lesson/54

7 THIpATaIK, OKACIICHUS W OJMMEPH3aIlnK ), TOJIYYCHUE U puMeHeHne X.J 12/conspect/212562/
HAOJIOICHUE U OTIMCAHKE JIEMOHCTPAIMOHHBIX OTBITOB TI0 MPEBPAIICHUIO P
OpPraHWYECKHX BEIIECTB IIPH HarpeBaHNH (TUTaBICHUE, 00OYTIIMBaHUE U TOPEHHE).
8 [pakruyeckas padora Ne 1. «Iloydyenne I THIeHA U U3YUEHHE €T0
CBOICTB»
Anxanuensl. Byranuen-1,3 u metunOyranuen-1,3: ctpoerne, BaKHEHIITIE
9 XMUMHUYECKHE CBOUCTBA (peakuus monumepusaiun). [lonydeHne CHHTETUIeCKOTro https://resh.edu.ru/subject/lesson/61
Kayuyka u pe3uHbl. X0. "O3HaKOMJICHHE ¢ 00pa3IaMu IIACTMACC, KAydyKOB U 52/start/150850/
pe3uHsI".
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUM psi. ALETHIIEH — https://interneturok.ru/lesson/chemi
MIPOCTEUIINI TPEACTaBUTENh aJJKHHOB: COCTAB, CTPOCHUE, (DH3UUIECKIe U stry/10-klass/nepredelnye-
10 XMMHUYECKHE CBOMCTBA (peaKknny THAPUPOBAHHUS, TaIOTCHUPOBAHMS, uglevodorody/alkiny-stroenie-
THIpaTaliy, TOPSHHS). TIoJTydeHre U npuMeHeHne. XJ. " MoaemipoBanne nomenklatura-izomeriya-fizicheskie-
MOJIEKYJT YTIICBOJOPOIOB M FAIOTCHOIPOU3BOHEIX. " svoystva-poluchenie
Pacuérnble 3a1aun. Berunciienus no ypaBHEHUIO XUMHUUECKON peakiuu (Macchbl
g A yp peaxiuu ( > https://lesson.edu.ru/lesson/258ddcO
00BEMa, KOJMUECTBA UCXOTHOTO BEIIECTBA UK MPOAYKTA PEAKIMU 10
1 H3B€CTP;LIM Macce, 00bEMY, KOJHYECTBY OJTHOTO 153 I/IZXOI[I—II)I)IX BEIIIECTB HITH 6-ec23-473c-b3d7-
’ ’ ed82fcaddd02?backUrl=%2F04%2F10
MIPOJIYKTOB PEAKIUH).
ApeHbl: GEH30J1 M TOJIYOJI. COCTaB, CTpOeHHE, (PU3NUECKHE U XUMHYECKHE
12 CBOMCTBA (pPeaKI[MK TAIOTEHUPOBAHUS ¥ HUTPOBAHHUS ), [IOJIyUYECHHE U https://resh.edu.ru/subject/lesson/47
npuMeHerne. TOKCHUHOCTh apeHoB X.D MOJIETUPOBAHIE MOJIEKYJT 75/conspect/150506/
OpPraHUYeCKUX BEIIECTB
13 ['eHeTHYECKAast CBA3b YTICBOAOPOIOB, MPHHAMISKAIINX K Pa3IMIHBIM KllaccaM
[IpupoaHbIC HCTOYHHUKH YTIIEBOJIOPOIOB: IPUPOIHEIH ra3 U MOy THHIC
He(TSHBIC Ta3bl, He(Th U ee mporucxoxacHne. CrocoOsl mepepadoTKH He(TH: .
b » Hed POHCXOH - pep b https://resh.edu.ru/subject/lesson/61
14 MeperoHKa, KPEKUHT (TePMHUICCKHMA, KaTaTUTHIeCKUI ), MTUPOIu3. [IpoayKThI 48/conspect/170460/
nepepaboTku HeTH, UX MPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHbII P
YTOJIb ¥ TPOAYKTHI ero nepepadorkn.X.d , koswiekimn «Hed1e» n «YTommby.
[IpupogHbIC HCTOYHHUKH YTIIEBOIOPOIOB: IPUPOIHEIH ra3 U MOy THHIC
He(TsHEIE Ta3bl, HeTh U € npoucxoxaeHue. CrocoOb! nepepadboTKu HEPTH: :
b » Hed pouce A . pep u https://resh.edu.ru/subject/lesson/61
15 MePeroHKa, KPEKUHT (TEPMHUICCKHIA U KaTATUTUICCKUH ), mrpoiu3. [IpoayKTer 48/conspect/170460/
nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHbII P
YTOJIb ¥ MPOAYKTHI €0 MepepadOTKH.
16 KonTpoabHasi padora no TeMe «YrJIeBOI0POABD)
[IpenensHbIe OAHOATOMHBIC CITUPTHL. METaHOI U 3TAHOJI: CTPOCHHE,
(u3nYecKre U XMMUYECKHE CBOUCTBA (PEAKIIUHU C aKTUBHBIMH METAJUIAMH,
raJIoOreHOBOJIOPOJIAMH, TOPCHHUE), IPUMEHEHHE. BOIOPOTHBIC CBS3H MEK .
AOPOZAMH, TOp " ). Ip AOpon Ay https://resh.edu.ru/subject/lesson/47
17 Monekynamu ciiupToB. XO. "[IpoBeneHue, HAOMIOACHUE U ONUCAHKE

JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIUHI
OJIHOATOMHBIX CITUPTOB (OKHcIeHHE 3TaHoNa okcuaom Meau (11))." [deiictBue
METaHOJIa ¥ ATAHOJIa Ha OPTaHMU3M YeJIOBEKa.

69/conspect/150549/




MHoroatoMHbIe CIIUPTHI. DTUIEHIIUKOJIb U TJIIMIEPUHICTPOCHUC, (IJI/I3I/I‘IGCKI/IG u
XUMHYECKHE CBOMCTBA (B3aHMOIL€ﬁCTBHe CO IICJIOYHbIMHU METaJlJIaMU,

https://videouroki.net/video/23-

18 KayecTBEHHAsI peaKlys Ha MHOroaToMHble ciupThl). XO. "KaduecTBeHHbIE .
N mnogoatomnye-spirty.html

peaKIMu MHOTOATOMHBIX CITUPTOB (B3aUMOICHUCTBHIE TIIUIICPUHA C TUAPOKCUTIOM

memu (11))."

19 DEHOI: CTPOCHUE MOJICKYIIBI, (PU3UUCCKUC M XUMUYCCKUEC CBOWCTBA. https://100urokov.ru/predmety/fenol

TokcuunocTh (eHona. [Ipumenenue Gpenona y

Anbreruapl ¥ KeToHbI. DOpMabICru/ U alleTalbCTUI: CTpOCHHE, (Qru3ndeckue

1 XMMHYECKHE CBOMCTBA (PeaKI[My OKHUCICHHS U BOCCTAHOBJICHUS .

(peaxmt - https://resh.edu.ru/subject/lesson/47
20 Ka4eCTBCHHBIC PEAKIINH), TOTyYCHHUE U MPUMEHEeHHEe. AreToH. X0. 76/main/150608/

KayecTBeHHBIC peaKIiy albJCTHI0B (OKUCICHHE aMMHAYHBIM PACTBOPOM

okcuna cepebpa(l) u ruaporcunom meau (11)."
https://interneturok.ru/lesson/chemi
stry/10-klass/karbonilnye-

OHOOCHOBHBIE TIPEICIbHBIC KAPOOHOBBIC KUCIOTH. MypaBbUHAS U YKCYCHAS L

. N soedineniya-karbonovye-
21 KHCJIOTBI: CTPOCHUE, (HU3UUCCKUEC M XMMUYCCKHUE CBOMCTBA (CBOWCTBA 0OOIIHe . .
kisloty/muravinaya-uksusnaya-

JUTA KJIacca KUCIIOT, peaKIus dTeprupUKAIIHT), TOTydeHUE U IPAMCHEHHE. L ;
schavelevaya-i-zhirnye-kisloty-
osobennosti-svoystv
https://lesson.edu.ru/lesson/258ddcO

22 IIpakTuueckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHOM KHCJIOThD) 6-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
23 CreaprHOBasi ¥ OJICMHOBASI KMCJIOTHI, KAK MPEACTABUTENN BBICHINX KAPOOHOBBIX https://resh.edu.ru/subject/lesson/20
KHUCJIOT 65/main/
https://resh.edu.ru/subject/lesson/59
24 Mpbl1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOILEE IENCTBHE " o
P : 52/main/150635/
25 Cr0HBIE 3(HUPHI KAK MPOU3BOIAHBIE KAPOOHOBBIX KMCIIOT. ' HIPOIIU3 CIOKHBIX https://resh.edu.ru/subject/lesson/20
3¢upoB 65/main/
JKupsr: runponns, npuMeHeHne, OM0IoTHIecKas poib )KUPOoB. PacuéTHbie
2 3a1aud. BRIYKCIIEHUS 110 YPaBHEHHIO XMMUYIECKOM peakiuu (Macchl, 00béMa, https://resh.edu.ru/subject/lesson/59

KOJINYECTBA MCXOHOTO BEIICCTBA MITH MPOYKTa PEAKIIHH 10 U3BECTHBIM Macce, 52/conspect/150630/

06T)éMy, KOHI/I‘IGCTBY OHOI0 U3 UCXOOHBIX BCIICCTB UIIN HpO}IyKTOB peaKuI/m).

VYTraeBopl: cocTaB, KIaCCU(BUKAIS YTICBOAOB (MOHO-, M- ¥ TTOJIUCAXaPUIBI).

Baxneiinve npeacTaBuTeNy: III0K03a, GpyKTo3a, caxaposa. [moko3a —

MIPOCTERIINIT MOHOCAXAPH]: 0COOEHHOCTH CTPOEHHUS MOJIEKYIIBI, (DH3HUECKHE U .

p Ny pra - P yabl, § https://resh.edu.ru/subject/lesson/61
27 XUMHUYECKHe CBOMCTBA (B3aumoieicTBure ¢ ruapokcuaom meau(ll), okucienne 50/conspect/150686/

aMMHaYHBIM PacTBOpOM okcuaa cepedpa(l), BocctaHOBIEHUE, OPOKEHHE P

[UTFOKO3b1). YTIIEBOIBI: HAXOKACHUE B MPUPOIC, IPUMEHEHHE, OHOI0rHIeCKast

poib. DorocuuTe3. DpyKTO3a KAK H30MEP TITFOKO3BI.

Kpaxmai u 1e/irono3a Kak npupoaHbie mouMepbl. CTpoeHHe KpaxMalia u . .

p B pHpoA o p p p https://yandex.ru/video/preview/169
28 [eIUTI0J1036l. PU3NIECKUEe U XUMUYECKHE CBOMCTBA KpaxMaiia (THIpOIIH3,
" N " 71316104746716732
KadecTBEHHAs peakius ¢ noaom). XJ. " BzaumoneiicTBre kpaxmaia ¢ HOJ0M).
29 KoHnTpoabHas padora no teme «Kucjgopoacoaep:kammne opranndeckue

COCAUMHCHU D>




A30Tcoaep>1<amne OpraHn4eCKueC .COCAUHCHU. AMWHBIL: METHJIAMUH U aHUJIUH
PacuérHrle 3aja4u. Brruucnenus mo YPaBHCHUIO XHMHUYECKOMN peakuuu (MaCCLI,

30 00BEMa, KOJTMUECTBA UCXOHOTO BEIISCTBA HITH MPOAYKTA PEAKIHH O 1 https://chemege.ru/aminy/
U3BECTHBIM Macce, 00BEMY, KOJTHYESCTBY OJTHOTO U3 UCXOIHBIX BEIICCTB HITH
MIPOAYKTOB PEAKIINN).
AMUHOKHCIOTHI Kak aM(pOTEpHBIE OpraHudeCKU nuenus. [lenTuas. .
OKHCTIO ax amporep 1C OPTaHHTCCKHIC COCMIHE CITHIL https://resh.edu.ru/subject/lesson/47
31 DusnuecKue U XUMUIECKHE CBONCTBa aMHUHOKHUCIIOT (Ha MpUMeEpe TIININHA). 1
B 43/conspect/150741/
HMOJIOTHYECKOE 3HAUCHHE AMHUHOKHUCIIOT.
Benku kak mpupoIHbIE BBICOKOMOJICKYISPHBIC coenHeHusI. [lepBruyHasi,
BTOPUYHAS U TPETUYHAS KT JIKOB. XMMHUYECKHE CBOMCTBA OEIKOB: .
OpHiHas 1 Tpe as CTPYKTypa berko CCKHC CBOUC N Gemxo https://resh.edu.ru/subject/lesson/15
32 THIIPOJIN3, ICHATYpALUs, KAYCCTBEHHBIC peakiuu Ha Oenku. X3, "HabnroneHue 1 85/main/
1 OIMUCAHUE IEMOHCTPAI[MOHHBIX OTBITOB: ICHATYpAIHs OCIKOB MPH
HarpeBaHMU, [[BETHBIC PEaKLUH OEIKOB."
https://www.yaklass.ru/p/himija/10-
I " G klass/vysokomolekuliarnye-
POME/KYTOUHAS HTOTOBAs aTTecTalusl..IToroBasi KOHTPOLHas pagoTa soedineniia-vms-6880782/osnovnye-
OCHOBHbBIE TIOHATHUSI XUMUH BBICOKOMOJICKYJISIPHBIX COSIMHEHHUI: MOHOMED, L L . .
33 MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHD OJUMEPU3ALIUHI, CPETHIS 1 1 poniatiia-vms-reaktcii-polimerizatcii-i-
P, CTPYKTYP ’ p - P polikondensatcii-6880783/re-
MOJICKYJISIpHAs Macca.
6d83bcbd-b5f3-44f8-a808-
3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-
. klass/vysokomolekuliarnye-
OCHOBHBIE METO/IbI CHHTE3a BBHICOKOMOJIEKYISIPHBIX COoequHeHui. [lnacTMacchsl, L
soedineniia-vms-6880782/osnovnye-
KaydyKd, BOJOKHa X.J O3HaKoMmJIeHHe C o0pa3lamMu TPUPOIHBIX U . wo
34 1 poniatiia-vms-reaktcii-polimerizatcii-i-
HCKYCCTBEHHBIX BOJIOKOH, [IACTMACC, KAyIYKOB. . .
polikondensatcii-6880783/re-
6d83bcbd-b5f3-44f8-a808-
3e7fd91fddaa
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 4 2
11 KJIACC
KoanuecTBo yacon
IIpakr
o ara JIEKTPOHHbIE LK BbI
N Tema ypoka KonTpo nueckn A iieKTpOHHbIE HH(POBBIE
n/n Bcero JIbHBbIE e H3yYeHUs o0pa3oBaTe/bHbIEC PECypChI
padoThI padort
bl
XuMuyeckui 35eMeHT. AToM. Sapo aroma, U30TOMbI. DIEKTPOHHAs
KOH(HUI'ypalUs aTOMOB. DHEPreTUUECKHUE YPOBHH, IO yPOBHH. ATOMHEIE .
1 urypan P yp AP 1 http://him.1september.ru
opburanu, S-, p-, d- snmements. OCOOEHHOCTH paclpeeIeH sl JIEKTPOHOB 110
OpOHTANSM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MMEPUOIOB
[Tepuoauueckuii 3axon u [lepuoanueckas cuctema xumuieckux siaementoB /1. 1.
2 MeH iesieeBa, UX CBS3b C COBPEMEHHOM TeOpHUe cTpoeHust aToMoB X0, " 1 http://college.ru/himiya/

ﬂeMOHCTpaHI/ISI Ta6J'II/III «Hepnozmqecxaﬂ CHUCTEMA XMMHNYCCKUX DJICMCHTOB I[ .



http://him.1september.ru/
http://college.ru/himiya/

MenneneeBay."

Bxonnasi KOHTpoJIbHasi pa6oTa

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COSTUHEHHIA
[0 TPYIIAM U MepuoaM. 3HadeHHe MePHOTUUECKOr0 3aKOHA U CHCTEMBI
xumuueckux dnemenToB JI.W. MeHseneeBa B pa3BUTHH HAyKH

CrtpoeHre BemecTBa. XUMHYECKast CBS3b. BB XUMHYECKON CBSI3U
(xoBajyieHTHasI HEMOJSIPHAs U NOJISpHAsI, HOHHAS, METaJUINIecKas). MeXaHI3MBbI
00pa30BaHMs KOBAJICHTHON XUMHUYECKON CBSI3U (OOMEHHBIN 1 TOHOPHO-
aKIenTopHkIil). Bogopoanas cBs3b.

BaneHTHOCTh. DNeKTpoOoTpHUILIATeNbHOCTh. CTeneHb OKucieHHs. FIOHbI: KAaTHOHBI
Y aHUOHBI. BelecTBa MONEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTBa. THIBI KPUCTAIUINIECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKOH peméTku. XO. "N3yuenue moaenen
KPHUCTAJNTMUECKUX PEUIETOK".

IlonasaTtue o AUCIICPCHBIX CUCTEMAX. HcTunHble B KOJIJIOUAHBIC PACTBOPHI.
MaccoBas A0JIA1 BEHICCTBA B paCTBOPEC

http://college.ru/himiya/

http://him.1september.ru

http://him.1september.ru

http://him.1september.ru

KHaCCI/ICpI/IKaLII/Iﬂ 1 HOMCHKJIATypa HCOPIraHNYICCKUX COS,E[PIHCHPIﬁ. TI'eneTnmueckas
CBA3b HCOPraHNMYCCKUX BCIUICCTB, IIPUHAIJICIKAIUX K PA3JIMYHBIM KJIACCAM.

http://experiment.edu.ru

Kraccudukanms XuMUIECKUX peakiyii B HEOPraHMYECKO# U OpraHnyecKoil
XMMHH. 3aKOH COXPaHEHUS MAacChl BEIIECTB; 3aKOH COXPAaHEHHS U MPEeBPAILECHU]
SHEPrUM NPU XUMHUYECKUX PEAKLIUAX

http://school-
sector.relarn.ru/nsm/

CKOpPOCTh peakiiny, e€ 3aBUCUMOCTb OT Pa3inyHbIX (hakTopoB. X3, "
Habnronenue 1 onucanyue AeMOHCTPAIIMOHHBIX U JAOOPAaTOPHBIX OITBITOB
(pa3noskeHue epoKCcua BOJOpOia B IPUCYTCTBUH Katanuzatopa'.ObpaTumbie
peakimu. XuMu4eckoe papHOBecre PaKkTOPbI, BIHUSIONINE Ha COCTOSHHIE
xumuueckoro pasHosecus. Ilpunnun Jle [atense.

http://school-
sector.relarn.ru/nsm/

10

11

12
13

IIpakTuuyeckas padora Ne 1. «Biausinne pa3jiu4HbIX GaKTOPOB Ha CKOPOCTh
XHMHYEeCKOH peaknuu»

DnekTponutHdeckast aucconnaiys. CHibHEIC U ciadbie rekTpouThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCTasl, HEUTpasbHas, meaoyHas. . X3. "
OrnpenesneHue cpeabl paCTBOPOB BEIIECTB € TIOMOIIBIO YHUBEPCAITLHOTO
WHIUKATOpa, peaKnu HOHHOTO oOMeHa)."[ToHsTHEe 0 BOJOPOTHOM MOKa3aTesne
(pH) pactBopa. Peakuuu noHHOro o6mMeHa. I'maposin3 OpraHuuecKux u
HeOpFaHI/I‘IeCKI/IX BCIIICCTB

OKHCIUTENLHO-BOCCTAHOBUTENbHBIE peakiiuu. [ToHsATHE 00 2IIeKTpOoIn3e
pacIiaBoB ¥ pacTBOPOB COJIEH

KOHTpOHLHaﬂ paﬁoTa o TeMe «Teopeanecxne OCHOBBI XUMUHN»

http://school-
sector.relarn.ru/nsm/

http://him-school.ru

14

MeTaJ'[J'ILI, HUX II0JIOKCHHUC B Hepnonnqecxoﬁ CUCTEMEC XUMHNYCCKHUX 3JICMCHTOB I[
n. MCHI[CHCGB& 1 0COOCHHOCTH CTpPOCHUA aTOMOB. OcobOeHHOCTH CTpOCHUA
SJICKTPOHHBIX 000JI04€K aTOMOB METAILJIOB OGIIII/IC (I)I/I3I/I‘ICCKI/I€ CBOIiCcTBa
METaJIIIOB

https://lesson.edu.ru/lesson/
32e5edc9-ch82-4f4a-ad5e-
4f56bc7el4ed?backUrl=%2F0
4%2F11

15

OO6mue criocoOb! noiy4eHus MetaioB. [Ipumenenue B ObiTy 1 TexHuke .CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUYECKUH Psil HANIPSDKEHUM METaIIOB

https://lesson.edu.ru/lesson/
32e5edc9-ch82-4f4a-ad5e-



http://college.ru/himiya/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
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XuUMHUYECKHE CBOMCTBA BaKHEHIIIMX METAIIOB (HATPUA, Kaluii, KalbluH,
MarHui, aJloMUHHIN) U uX coeanHenuit XO. " Habmonenue n onucanne

4f56bc7elded?backUrl=%2F0
4%2F11

https://lesson.edu.ru/lesson/32
e5edc9

16 N
JIEMOHCTPAIIMOHHBIX U Ta0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCHA
ATFOMHHUS C PACTBOPAMHU KUCJIOT U IIEI0YCH).
XuMHYeCKHEe CBOWCTBA XpOMa, MEIM M UX COeMHeHn PacuérHple 3anaqm. https://lesson.edu.ru/lesson/32
Pacuérer Macchl BeecTBa WM 00bEMA Ia30B 10 U3BECTHOMY KOJHYECTBY eSedc9
17 BEIIIECTBA, MACCE WK 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIUU BEUICCTB,
pacuéTel Macchl (00bEMa, KOJIMYECTBA BEMICCTBA) MPOJYKTOB PEAKIIMH, €CIH OIHO
U3 BEILECTB UMEET IPUMECH.
18 XUMHYECKUE CBOMCTBA IIMHKA, JKeJle3a U uX coequHennii. XO. " KauecTBeHHbIE https://lesson.edu.ru/lesson/32
peaKkiry Ha KaTHOHBI METaJUIOBY. e5edc9
19 Ipakrnyeckas padora Ne 2. "PemieHue 3kcniepuMeHTAJbHBIX 32124 110 TeMe
«Metamabn"
20 Hemerannel, ux nonoxxenue B [lepuoauueckoi cucteMe XUMHUUYECKHUX 3JIEMEHTOB https://yandex.ru/video/previ
. . MenpeneeBa 1 0COOCHHOCTH CTPOCHISI aTOMOB ew/18074922878032924915
21 ®dusnueckue cBoOiicTBa HEMETAIIOB. AJUIOTPOIHS HEMETAIUIOB (Ha IIpUMeEpe https://yandex.ru/video/previ
KHCJIOpoaa, cepsl, pocdopa u yraepona). X2. "Uzyuenne o0pa3oB HeMETaIIOB" . ew/11850216308337988351
XuMHUUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJIIIOB (TaJIOT€HOB, CEPhI) U UX . .
22 coeTMHEHUH (OKCUIOB, KHCIOPOACOACPKAIINX KI/I(CJIOT BOJZ[O’ ozllinﬂ)x https://yandex.ru/video/previ
. ’ P P » BOAOP ew/11595605201789171342
COCIMHEHUT ).
XuMHUUeCcKrUe CBOMCTBA BAXKHEHIIINX HEMETAIOB (a3oTta, pocdopa) u ux . .
23 COCMHEHUI (OKCH/IOB, KUCIOPOICOASPHKAIIIX KI/ECJIOT ;%)ﬂoq)OEHI)JIX https://yandex.ru/video/previ
. ’ P P > BOAOP ew/12620115559999257461
COETMHEHUH).
XuMHUUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJIIIOB (YyTJIepoJia U KPEMHHUS) U UX . .
24 coeTMHEHUH (OKCUIOB, KHCIOPOACOACPKAIINX KI/I((}:,JZOTpB(}fI[O OEHHX : https://yandex.ru/video/previ
. ’ P P > BOAOP ew/25934121098852654
COETMHEHUH).
25 IIpuMeHeHre BaXKHEHIITNX HEMETAJIIIOB M UX COCTUHEHNMI hitps://resh.edu.ru/subject/le
p sson/5939/conspect/151319/
26 O0001IeHEe ¥ CUCTeMaTH3aIMs 3HAaHU 1o Teme «HemeTamnbly. Beraucinenus mo Bubmmorexa [IOK
YPaBHEHHSIM XUMHYECKUX PEAKIMH M TEPMOXUMHUYECKHE PACUETHI https://m.edsoo.ru/7f41837c
27 IpakTuyeckas padora Ne 3. «Pemenne 3kcnepuMeHTANBHBIX 32/124 MO TeMe Bubmmorexa IIOK
"Hemertanabr"» https://m.edsoo.ru/7f41837c
28 KonTponbnas padora no remam «Metajuib» H «Hemeranibn
Heopranunueckue u oprannyeckue Kuciaotel. Heopranuueckue u opranuyeckue https://ppt-online.org/782860
29 ocHOBaHMSI AM(OTEpHBIE HEOPTaHUYECKUE ¥ OPraHNYECKHE COETMHEHHMSI. https://resh.edu.ru/subject/le
I'enernyeckas CBSI3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB sson/4960/conspect/151373/
30 Bcepopuiicckasi npoBepoyHasi padora
Poub xumun B 00€CIIeYCHUN IKOJIOTHYCCKOM, SHEPTeTUICSCKOM U MHUIICBON
31 0€30MacHOCTH, Pa3BUTHH MEIUIUHBI Pacu€THeie 3anaun. Pacuérsr mo https://ppt-online.org/911238

YPaBHCHUSAM XUMHNYCCKUX peaKum‘/i, B TOM YHUCJIC TCPMOXUMUYCCKHUC pacqéTm,



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

paC‘IéTLI C UCIIOJIb30BAHUCM IIOHATHA «MaCCOBas J0JIsA BEIICCTBA».

32
33

[IpencraBnenns 06 0OUMX HAYYHBIX MPUHINIIAX TPOMBIIIICHHOTO HOTYYCHHUS
Ba)KHCHIIINX BEIISCTB

HpOMe)KyTO‘-IHaﬂ arrectanusi. UTorosas KOHTPOJIbHas paﬁoTa

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11
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YenoBek B MUpE BEUIECTB U MaTEPUATIOB: Ba)KHEHIIINE CTPOUTEIIbHBIE
MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepUAIIb, KPACKH, CTEKJIO, KepaMHUKa,
MaTepHaJIbI IS SJICKTPOHUKH, HAHOMAaTepHAIIbl, OPTaHMYECKUE U MHHEPAIHHEIE
ynoOpenus. XuMus 1 3I0pOBhE YETIOBEKa: MPaBUiIa UCTIOIb30BaHM
JIEKapCTBEHHBIX TPENapaToB, MpaBmiia 0€30IIacHOTO UCIIOIF30BaHMS MIPEapaToB
OBITOBOI XMMMHM B ITOBCEIHEBHOM KU3HHU.

https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Xumus. 10 xmace: yae0. ans obmeodpazoBarenbHbiX yupexaenuit / O.C. [abpuensiH. AKunoHepHOE
obmectBo «M3narensctBo [IpocBemenme»
Xumus. knacc: 11 kmace y4e6. ans obmeoOpazoBarensHbix yupexaeanii / O.C. ['abpuensH., AKITMOHEPHOE
obmectBo «M3narenscTBo [IpocBemenme»

METOAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

1. 'a6puensa O. C., Bockoboiinukosa H. I1., SlmrykoBa A. B. HactonpHast kaura yuurens. Xumus. 10 k.
Meroandeckoe mocodwue. - M.: JIpoda, 2021.
2. T'abpuensn O. C., fAurykosa A. B. TeTpans ams 1a00paTOPHBIX OMBITOB U MpakTHUECKUX padot. 10xi. K
yueonuky O. C. I'abpuensna «Xumus. 8 kimace». M.: [Ipoda, 2022.
3. IN'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 11 xmace / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 109.
4. I'abpuensn, O. C. Meronndeckoe nmocodue k yaeonuky O. C. I'abpuensaa «Xumusi». 10 xmace / O. C.
I"abpuensu. — M. : JIpoda, 2021. — 108.
5. Xumus : TexHoJiorndeckue kapthl K yaeouuky O. C. ['abpuensna «Xumus. 11 kmacey» : MeToamueckoe
nocobue / JI. . AcarnoBa. — M. : [Ipoda, 2020
6. Xumus. 10-11 «i.: KorTponbHbIe 1 TpoBepouyHbIe padoThl K yueObuuky O. C. 'abpuensna
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://college.ru/himiya/

http://him.1september.ru

http://him-school.ru

http://chemistry.narod.ru

http://www.hij.ru

http://experiment.edu.ru

CraproBasi KOHTPOJIbHAsA padoTa
Yacrs 1
BHumarenbHO npounTaiite kaxjaoe 3aganue (Al — A7), u3 4eTblpex MpeuIoKeHHBIX BAPHAHTOB OTBETOB
BbIOEpUTE OJUH NMPABUIbHBIN U OTMETHTE €TO.
A1l. K ocHOBHBIM OKCHJaM OTHOCHUTCS:
1) oxcun 6poma(VII); 2) okcun HaTpus;
3) okcuna cepoi(IV); 4) okcua aTroMUHUSL.
A2. CymMa k03 GUIIMEHTOB B YpaBHEHUHU PEAKIIUHN MEXKIY OKCHIOM aJIFOMUHHUS U CEPHOM KUCIOTON paBHa:
1) 6; 2) 8; 3) 10; 4) 12.
A3. DneKTpUYEeCKUNA TOK TPOBOJINT:
1) BOHBII pacTBOP IUIFOKO3BI;
2) BOAHBIN pacTBOP XJIOpUJA HATPHS;
3) pacmiaB cepbl;
4) pacmiiaB OKCH/1a KpEMHHUSI.
A4. TTpakTHyeckn HeOOPaTUMO MPOTEKAET pPeaKIisi HOHHOI0 0OMEHa MEX1y pacTBOPAMHU:
1) xnopuna xamus u HuTpara meau(Il);
2) cepHOM KUCIIOTHI M XJIOpHa 6apus;
3) cynbdaTa HATpHS ¥ TUAPOKCUIA KATHS;
4) Hutpara HaTpus u xaopunaa xenesa(Ill).
AS. B peaknuro ¢ pa306aBJICHHOW CEPHOM KUCIOTON BCTYMAET:
1) menn;
2) Boja;
3) oxcun yraepona(IV);
4) okcH1 HaTpHS.


http://college.ru/himiya/
http://him.1september.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://www.hij.ru/
http://experiment.edu.ru/

A6. BepHbl 1 cienyromue Cy>KIeHHs 0 paBuiiax 6e30macHoi paboThl B XUMHUECKOH JabopaTopun?
A. TBepayro menoub Hellb3sl OpaTh pyKaMHu.

b. UTo065! onpeaenuTh ra3 no 3amnaxy, Heo0X0IMMO HAKJIOHUTHCS HaJl COCYIOM U TTTyOOKO BIOXHYTb.
1) BepHo Tonbko A

2) BepHO TOJBKO b;

3) BepHBI 00a CYXXJICHHUS,;

4) oba cyXJeHHUS HEBEPHHBI.

A7. MaccoBas 10151 KHCIIOpO/ia B KapOOHAaTe KalbLUs paBHA:

1) 15 %; 2) 27 %; 3) 48 %; 4) 54 %.

Yacts 2

OTBeTOM K 3aJaHHUIO B1 sBnsgercs IMOCJICA0BATCIIBHOCTD ABYX HI/I(bp, KOTOpast COOTBETCTBYET HOMEPaAM
MPABWJIBHBIX OTBETOB. 3aIUIIUTE 3TH IIUPPHI B CTPOKY OTBETA.

B1. BeiGepure ypaBHEHHs PEaKIMii, B KOTOPIX DJIEMEHT a30T ABJSAETCS BOCCTAHOBHUTETIEM.

1) N2 + O2 = 2NO; 2) 2NO + O2 = 2NOy;

3) N2 + 3H2 = 2NHj3; 4) N2 + 3Mg = MgsNy;

5) N2 + 6Li = 2LisN.

B 3ananuu B2 Ha ycTaHOBJIEHHE COOTBETCTBHS 3alUIINTE B TAOIUIY (Pl BHIOPAHHBIX BAMH OTBETOB.
[TonmyuuBiIyrOCS MOCIE10BATEABHOCT LU 3aMULINTE B CTPOKY OTBETA.
B2. YcranoBuTe cOOTBETCTBUE MEX/1Y UCXOJAHBIMU BEIIECTBAMU U MPOAYKTAMU PEAKIIUH.

Hcxonnsle BemecTsa IIponykThl peakuun
A)SO2 + H,O —>. 1) H2SOa.

b) SO3 + NaOH —> . 2) H2SO0s.

B) H2SO4 + Na2O —> . 3) SOz + Ho.

4) NaS04 + H20.
5) NazSOs + Ha.

A b B

Yactp 3
C1. Hanumure ypaBHEHMsI peaKITuii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD CIIEAYIONINE TPEBPAIICHUS:
AICl3 —> X —> Alx0O3 —> NaAlO:s.

KounTtpoJsbHas padora no reme «YrJjeBoabh»
1. ¥riieBoaopoabl, HMeKIue 0JAHy IBOHHYI0 CBSI3b B MOJIEKY e, HA3bIBAIOTCS:
a) amKkaHbl  0) aJKEHbl B) AJIKMHBI T') apEHBI
2. O6mast popmy.ia ajIKeHOB:
a) CiHzn  6) CiHznez B) CiHzn r) CiHans
3. Oomas ¢opmyJia apeHOB:
a) CiH2n 6) CiHansz B) CiHazn F) CiHzns

4, III/IKJII/IquKI/Ie HenpeaejJabHbI€ YIVIEBOAOPOALI, COAECPKAINUEC B MOJICKYJIC 0€eH30.IbHOE KOJbIO,
Ha3bIBAKOTCH:



a) aJIKaHbl 0) QTKEHbl  B) aJKUHBI T') apEHBI

5. Yruesoaopoa ¢ mojekyJsipHoii ¢popmyJioii CsHio Ha3biBaercs:
a)mporieH  0) meHTUH B) OyTaH  T) MeTaH

6. YraeBoaopoa ¢ MosekyJasipHoii popmyioii CoHs HazbiBaeTcs:
a) 3TaH 0) mpomaH B) alleTWJIEH T) METaH

7. B pesyabTtate peakiuun CoHs + Clz o0pa3syeres:

a) xmopatan C,HsCl

0) xmopmeran CH;Cl

B) muxjopatan C,H,Cl,
r) 6en3on CsHs

8. Peakuus ruipupoBaHus BO3MO:KHA /IJIsl BelllecTBa, GopMyJia KOTOPOro:

a) H:C - CH = CH;,
6) HsC - CH, - CH;
B) CH4

I‘) CH3 - CH3

9. YriieBoopoabl, MMeOIIHe OJHY TPOITHYI0 CBSI3b B MOJIeKYJIe, HA3bIBAIOTCS:
a) aJIKaHbI 0) aJKeHBI B) aTKUHBI
T') apEHbI

10. YrueBoaopoa ¢ moJjiekyasapHoii ¢popmyJioil CH4 naspiBaercs:
a)oTeH O0)O3TUH B) 3TaH T) METaH

11. Peakuusi rajioreHUpoBaHHe aJKAHOB - 3TO:

a) 3aMelIeHre aTOMa BOJIOPO/ia B MOJIEKYJIE Ha aTOM TrajloreHa
0) 3aMellieHrue aToMa BOJIOPO/ia B MOJIEKYJIe HA HUTPOTPYIIITY
B) MPUCOCTMHEHNE BOIOPO/Ia K MOJICKYJIC aJKaHa

I') IPUCOETMHEHHUE BOABI K MOJICKYJIE aKaHa

12. Peakuusi ruApaTaAllii AJKHUHOB - 3TO:

a) MPUCOETMHEHNE BOJIOPO/Ia K MOJICKYJIE aJIKMHA

0) 3aMelieHrue aToMa BOJI0PO/Ia B MOJICKYJIE HA aTOM TaJloTeHa
B) MIPUCOCAMHEHUE BOJIbI K MOJICKYJIC aJIKMHA

T') OTHICTUIEHUE BOAOPO/Ia OT MOJIEKYJIbl AJIKHHA

13. Kakoii THn ruOpuan3anuu B aJJKaHAX:

a) Sp* 6) sp4 B) sp*> r) Sp

14. B moJiekyJI1ax KAaKOI0 BelleCTBA OTCYTCTBYIOT 7T-CBSI3U?

a)3TuH 0) OGH30J B)3TE€H TI) METaH



15. ®opmy.ia HenpeaeJbHOIO YIJ1eBOAOPOAA € IBOIHOM CBSA3bIO, COEPKALIET0 D ATOMOB
yriepojaa:

a) Cs Hiz 0) Cs Hi B) Cs Hs

KonTpoabHas padora no teme: «Kucaopojacoaepxkanueopranndeckue coeJMHEeH s

1. Onpenenute Kiaacchl COSMHEHMH, JaiiTe HA3BaHUS BEIECTB, (POPMYIIBI KOTOPbIX:
A. C2H5COH b. HCOH B. C2H5COOCH3

I'. CH30CH3 J. C3H7COOH. E. C6H50H.

2. CocTaBbTe (hOpMYIIBI BEIIECTB IO HA3BAHUIO:
a) 4-MeTHITeNTaHOBas KUCIIOTA; 0) 3-aTundenor; B) 3-METHJINIEHTAHAb.

3.dns BemectBa, umeromiero ¢popmyny CeHiz+1OH, cocTaBpTe 1o aBa n3oMepa pa3indHbIX
BUJIOB U JlaiiTe UM Ha3BaHUA 10 cUCTeMaTH4ecKoi HoMeHkiatype. [IpuBenute popmyny ogHOroromosiora
JUIsL JTAaHHOTO BELIECTBA.

4.3aK0HYNTE YPABHEHUS MPAKTUUECKU OCYIIIECTBUMBIX PEAKIINM, YKAXKUTE YCIOBUS UXITPOTEKAHUS.
JaiiTe Ha3BaHU TIPOJYKTAM PEAKLUU.

a) CH3-CH2-CH2-COOH + Zn —

0) CH3-CH2-CH2-OH + Na —

B) CH3-COH + Cu(OH); >

r) CH3z -COOH + Zn0O —
E) CHs- CH,COH + AgzO—)

5. Hanummre ypaBHeHuUs peakuusi:
A. DrtaHoia ¢ MpoNrOHOBON KHUCIOTOM

b. Okucrenust MypaBbHHOTO anbaeruaa ruapokcuaom meau (11).
B. DTunoBoro spupa yKCyCHOM KUCIOTHI C TUIPOKCUIOM HATPHUS

6. OCYH_ICCTBI/ITG MMPEBpaAlICHUA U YKAXKUTC YCIIOBUS UX ITPOBCACHUA:
A) OTtaH— XJIOPI3TAH — 3TAHOJ — 3TUJICH — 3TAHOJI —3TaHaJlb —3TaHOJI.

7. JIOKa)KI/ITe C MIOMOIIBIO XUMHNYCCKHNX peaKHHﬁ, YTO TJIFOKO3a ABJIACTCA allbACTUAOCIIUPTOM.

8.A) Berancnure maccy 60%-ii ykCycHOU KUCIIOTHI, 3aTpadyeHHOl Ha HelTpamu3anmio 120 r 25%-ro pactopa
TUAPOKCHIA HATPHSL.

IIpomeskyTounas arrectauusi. UToroBasi KOHTpoJibHast padbora

Yactb A

K kasxcoomy 3a0anuro yacmu A 0anvl HeCKOJIbKO 0mMeEemos, U3 KOmopwvlx moJibKo 00uH eepHulii. Boioepume

eepubulil, no Bawemy muenur, omeem.
Al. (I 6anrn) Obmas popMya alKaHOB:
1. CiHan 2) CnHan+ 2 3.CiH2n 2 4) CnH2n-6



A2. (I 6ann) BemectBa, nMmeroniue GopMyIibl

CHs - O — CHz u CH3 — CH2 — OH sBisirorcst

1) romonoramu; 2) uzomepamu; 3) noaumepamu; 4) nernTuiaMu.

A3. (I6ann) AueTuineH NpUHAIICKHUT K TOMOJIOTHIECKOMY PSITY:

1) ankaHoB; 2) aIKUHOB; 3) apeHOB; 4) aJIKCHOB

A4. (I 6ann) Peakuuu, B X01€ KOTOPBIX OT MOJISKYJIBI BEIIECTBA OTIIEIUISICTCS BOJIa, HA3BbIBAIOT PEAKIUSMHU:
1. Herunpartanuu 2.  JlerajoreHUpOBaHUS

3. JeruaporamorenupoBanusi 4. HerunpupoBanus

AS. (I 6ann) KonraecTBO aTOMOB BOJIOPO/Ia B IIUKJIOTEKCAHE:

1) 8; 2) 10; 3) 12; 4) 14.

AG6. (I 6ann) Peakius cpenbl B BOJHOM PACTBOPE YKCYCHOM KHUCIIOTHI: 1) HEHTpasibHast; 2) Kucias; 3) cojeHas;
4) menoyHas.

AT7. (1 6ann) YxcycHas KUCJIOTa_He 6CHynaent BO B3aUMO/ICHCTBUE C BEIIECTBOM
1) oxcun kasbms 3) Meab
2) MeTaHoa 4) muiieBas coaa
A8. (1 6ann) IlponyKToM THApATALIAN STUIICHA SIBISETCS:
1) cnupr; 2) kucnoTa; 3) anbAeru; 4) ankaH
A9. (I 6ann). llonunponuiieH NOTy4YarOT U3 BEIIeCTBa, (hOpMyIia KOTOPOTO
1) CH2 = CH2 CH; 3) CH=; 2) CH 3 — CH2 — CHs; 4) CH2= CH — CHs.
A10. (I 6ann ) K s10BUTHIM BellleCTBAaM OTHOCHUTCS:
1) metanom; 2) atanoi; 3) nponanou;, 4) OyTaHoII.
Yacrs B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHE;

eeulecmeo Haxoxcoenue 6 npupooe

1) I'mroxo3a a) B COKE CaxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHE

3) Caxapoza B) B BUHOTPAHOM caxape
4) llemmrono3a T') B IpEBECHUHE

1. (2 6anna). YcraHoBUTE COOTBETCTBUE MEXKIY PEareHTaMH M THIIOM PEAKIIHH.

Peazenmur Tun peaxkyuu

1) Co2Ha+ 02 — a) 3aMelIeHne
2) CHs — 0) okucIeHue
3) CH3COOH + KOH — B) IPUCOECIUHEHHUE

4) CHa+ Cl2 — r) oOMeHa



1) pa3JIoKEHUE
1. (2 6anna) YcraHOBUTE COOTBETCTBUE MEXKY Ha3BaHUEM BEIIECTBA M €70 (POPMYIIOM.

Ha3zeanue eeuiecmea @opmyna

1) anerunen a) CHz- CHs
2) METaHOJ 0) CHz- OH
3) mpomaHoBasi KUCIIOTa B) CH=CH
4) stan r) CHs- CH2- COH

1) CHz -CH2-COOH
Yactr C 3adanus co c60000HbIM omeemom

1. (3 6anna). O6beM yriaexuciaoro rasa, KOTOpblil 00pazoBascs B pe3ynbrare cxuranus 10 11 aneTuieHa,
paBeH b

2.(4 6anna). Hanumure ypaBHEHUS XUMHUUECKUX PEAKLUN, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTh
MIpEeBpAICHHUS:

CH; — CoH; — CeHe— xnopoen3on. Jlaiite Ha3BaHUs BEUIECCTBAM.

Bxoanasi KOHTpoJIbHAs1 paboTa

Yacth A

K kaxcoomy 3a0anuto wacmu A 0anvt HECKOIbKO OMEEN 06, U3 KOMOPBHIX MOAbKO 00UH 8epHblil. Bvioepume
eepuulil, no Bawemy mnenuio, omeem.

Al. (I 6ann) O6mas popmysa alKaHOB:
2. CnHan 2) CnHan+ 2 3.CnH2n 24) CrHan-6
A2. (I 6ann) BemectBa, nuMeroniue GopMyIibl
CHs - O — CHs u CH3 — CH2 — OH sBnstorcs
1) romonoramu; 2) uzomepamu; 3) nonumepamu; 4) menTugaMu.
A3. (I6ann) AueTnieH NpUHAICKUT K TOMOJIIOTUYECKOMY PSTY:
1) ankaHoB; 2) aIKUHOB; 3) apeHOB; 4) aTKEHOB
A4. (I 6ann) Peakuuu, B X0/1€ KOTOPBIX OT MOJISKYJIBI BEIIECTBA OTIICIUISIETCS BOJIA, HA3bIBAIOT PEAKIUSIMHU:
1. Jerunmpartauuu 2.  JleraioreHupoBaHUS
3. JlermaporajoreHUpOBaHUS 4. JeruapupoBanus
AS. (I 6ann) KonraecTBO aTOMOB BOJIOPO/Ia B IIUKJIOTEKCAHE:
1) 8; 2) 10; 3) 12; 4) 14.

A6. (I bann) Peakuyst cpesl B BOJHOM pacTBOPE YKCYCHOM KUCIOTHL: 1) HeHWTpanbHas; 2) Kucnas; 3) coyeHas;
4) menoyHasl.

A7. (I 6ann) YkcycHas KUCIIOTa_He 8CHIynaem BO B3aUMOJICHCTBUE C BEIIECTBOM
1) okcun kanbmms 3) Meab
2) MeTaHoa 4) muIIeBas coaa

AS8. (1 6ann) IIpoyKTOM ruipaTaliviy 3TUJICHA SBIISCTCS:



1) crowupr; 2) xkucnora; 3) aabIaeru; 4) ankaH
A9. (1 6ann). TlomunponuIIeH MOTYyYalOT U3 BEMIECTBA, (opMysa KOTOPOTO
1) CH2 = CH2 CH; 3) CH=; 2) CH 3 — CH2 — CH3; 4) CH2= CH — CHa.
A10. (I 6ann ) K s10BUTHIM BEIIECTBAM OTHOCHUTCS:
1) meTanomn; 2) atanoir; 3) npomnanoit; 4) OyraHod.
Yacrs B

2. (2 6anna). YCTaHOBHTH COOTBETCTBHE:

eéeuecmeo Haxoxcoenue 6 npupooe

1) I'moko3a a) B COKE caXxapHOW CBEKJIbI
2) Kpaxman 0) B 3epHE

3) Caxapo3a B) B BHHOTPATHOM caxape
4) Lemmrono3a T') B IpEBECHUHE

2. (2 6anna). YCTaHOBHTE COOTBETCTBUE MEK/y PEarcHTaMHu M THIIOM PEaKIIHH.

Peazenmut Tun peaxkuyuu

1) CoHs+ 02 — a) 3aMellleHne

2) CHs— 0) okucieHue

3) CH3COOH + KOH — B) IIPUCOEINHEHUE
4) CHs+ Cly — r) oOMeHa

1) pa3yIoKeHue
2. (2 6anna) YCTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEILIECTBA U €ro (hOPMYJIIOH.

Has3zeanue éewyecmea @opmyna

1) aerunen a) CHz- CHs
2) MeTaHoOa 6) CHs- OH
3) mponaHoBast KUCIIOTa B) CH=CH
4) sTaH r) CHsz- CH2- COH

1) CHz -CH2-COOH
Yactb C 3adanus co c60000HbIM 0meéemom

2. (3 6anna). O6BEM YTIEKHCIIOTO Ta3a, KOTOPBIH 00pa3oBalics B pe3yiabTaTe cxxuranus 10 1 areTuieHa,
paBeH b

2.(4 banna). Hanumure ypaBHEHUST XUMUYECKUX PEAKITUH, C TTOMOIILI0 KOTOPBIX MOYKHO OCYIIECTBUTH
MpeBpaLeHHUS:

CH; — CoH; — CeHe— xnopoen3on. [laiite Ha3BaHUS BEUIECTBAM.
Kounrpoabsnas padora Nel mo teme «TeopeTrnieckue 0CHOBBI XUMHUM»
BAPHUAHT 1
YACTH 1



1. Ykaotcume nomep nepuooa u zpynnot, 8 KOMmopwix pacnoioxicen KpemHuil
DHLIV2) LIV IV, I4) I, T
2. Obuwee Konuuecmeo I1eKMPOHOE 8 amome Xaopa
1)82)73)354) 17
3.3apao adpa amoma MazHus U €20 OMHOCUMENbHAA AMOMHAA MACCA:
1) +39;122) 24;+193) +12; 24 4) 2; + 24 + 12; 24
4. Hememannuueckue c6oiicmea y 3n1emMenmos A cpynn ycunuearomcs
1)  cneBa HampaBo W B TPYINax CBEPXY BHU3 2) CIIpaBa HAJIEBO U B IPYIIaxX CBEPXy BHHU3
3)  cmpaBa HaJIeBO W B TPYIINax CHU3Y BBEpX 4) cjieBa HANIPaBO U B IPYIax CHU3Y BBEPX
5. B kakom psady xumuueckue 31emMeHmbl pACNON0MHCEHBL 8 NOPAOKE 603DACMAHUSA UX AMOMHO20 paduyca?
1) Na, Mg, Al,Si2)Li,Be,B,C3)P,S,Cl,Ar4)F,O,N, C
6. Yucno neitmponoe 6 adpe amoma *°K pasno
1) 19 2) 20 3) 39 4) 58
7. Kaxas u3 npueedeHHbIX peakyuii He OmMHOCUMCA K PeaKyuam UOHHO20 0Omena?
1) Ba(NOs)2 + Na2SO4 = BaSO4 + 2NaNOs
2) KOH + HCI =KCI + H20
3) 2KMnOs = KoMnOgs + MnO2 + O
4) LiSO3 + 2HNO3 = 2LINO3 + H20 + SO>

8. B kakom pady 3anucanvt popmynst éeuyecme monvKko ¢ K08aneHmMHou NOAAPHOU C8A3b1I0?
1) Clz, NHs, HCI 2) HBr, NO, Brz 3) H2S, H20, Sg 4) HI, H20, PH3
9. Kpucmannuueckyro cmpykmypy, n0000HYI0 CIMPYKInype anmasa, umeem

1) kpemuesem SiO22) Na2O 3) CO 4) 6enbiit pochop Pa

10. Ha cmeuienue xumuueckozo pagnosecus ¢ cucmeme Nz +3H, == 2NH3+Q

He oKa3bvleaem 6/1UAHUA

1) mNOHMKXEHHE TEeMITEPATyPhI 2) MOBBIIICHUE JaBJICHUS
3) ymaneHwe aMMHaKa U3 30HBI pEaKIuu 4) MpUMEHEHHE KaTaan3aTopa
Yacms 2

11. (20) ¥Ycmanoeume coomeemcmeue medxncoy Ha36anuem XUMUYECKO20 COCOUHEHUS U 8UOOM CEA3U
amomoe 6 IMOM coeOuHeHuu.

HA3BAHUE COEAMHEHUS BUJ CBA3HN
A) uHK 1) nonnas
b) azor 2) MeTaJlJTHYeCKast
B) ammuax 3) KOBaJICHTHAsI
HoJIsIpHast

I') xnopun



KaJIbIHS 4) KOBaJICHTHAsI
HETOJISIpHAsT

12. (26) YcraHOBHTE COOTBETCTBHE MEXKTY (POPMYIION BEIIECTBA U MPOTYKTOM, BBIACIISFOITUMCS
Ha KaToJie IIPH JIEKTPOJIM3E BOJHOTO PACTBOPA 3TOTO BEIIECTBA.

®OPMYV.IA BEIIECTBA KATOAHBIN MPOJYKT

A) K2COs 1) kucnopon

b) AgNO3 2) ToyibKO MeTat

B) ZnCl, 3) TosipK0 BOOpOI

') NaCl 4) merant u Boopoa

13. (20) Ycmanoeume coomeemcmaeue medxcoy coivio u peaxkyueii cpeovl 8 ee 600HOM pacmeope.

COJIb PEAKIINA CPE/JIbI

A) HUTpAT 1) kucnas

Oapus .
2) HeWTpaabHast

b) xnopun

xenesa (1) 3) menoyHas

B) cynbdar
aMMOHHS

I') amerar
KaJlnus

14. (46) 60 2 caxapa pacmeopunu ¢ 200 2 600bt. Boiuuciume maccosyro 0onro caxapa 6 nonyueHHOM
pacmeope. 3anuuiume peuwienue. (Omeem 3anuuwiume ¢ MOYHOCMbIO 00 YENbIX).

KonTposabHas padora no treme «MeTa/LuIbl H HEMETAJLIBD»
| BapuaHrt
1. Yka:xxuTe HeMeTa/lJl € MOJIEKYJSIPHBIM THIOM KPHCTANJIMYECKON peleTKu:
a) KpeMHUH; 0) nox; B) 6op; T) TeJIyp
2. Kakoii nmpouecc Ha3bIBalOT NMPOMeETAJLIyPrueii:
a) MOJIYYCHHUE METAJIJIOB M3 PACTBOPOB COJICH,
0) moyueHue MEeTaJIOB MPH 00KUTe MHUHEPAJIOB,
B) IOJyYEHUE METAJUIOB C TIOMOIIBIO SJIEKTPHUUECKOTO TOKa,
T') MMOJyYeHNEe METAJUIOB C TIOMOIIBIO OaKTepuit
3. Kakue BoccTaHOBUTEIHN UCIOJIL3YIOT AJISl BOCCTAHOBJIEHUSI METAJLIIOB U3 UX OKCH/IOB:
a) CO, Ho, Al 6) C,CO2,H2  B) Mg, CO2, H2 r) Fe, Zn, Sn
4. Kakue MeTa/UIbl OTHOCATCH K IIEJOYHBIM:
a) Na, Mg, Al; 0) Ca, Sr, Ba; B) K, Li, Na; r) Be, Mg, Ca

5. B kakoM psi1y 3J1eMEeHTOB PaJinyC aTOMOB YBeJIMYNBAETCS:



a) K, Na, Li; 06) Ca, Mg, Be; B) P, S, CI; r) F, Cl, Br

6. CocraBbTe OBP 1 onpenennre ko3¢ duuueHT nepea BOCCTAHOBUTEIEM B YPABHEHUM:
Al + H2SO4 = Al> (SO4)3 + H2

a)l, 0) 2, B) 3, r)4

7. Kakoil M3 MeTa/UI0B HCIOJIb3YETCH B CAMOJIETOCTPOCHHH

a) JKeJeso, 0) MarHui, B) QJIFOMUHHUMA, ) cepebpo

8. 3akoHuuTe ypaBHeHHe U onpeneuTe cyMmmy Beex kodduuuenton: Na+H20 = ...

a)4 0) 5 B) 6 r)7

9. Pemiure 3agauy.

Paccuuraiite 00b€M raza (H.y.), oOpasyromierocst mpu pasinoxkenuu 59,1 r kapOoHaTta 6apusi, HAXOASAIIETOCs B
OCaJIKe.
a) 4,48n 0) 89,61 B) 6, 721 r) 112,31

10. IMo1HOCTHIO 3aBepPLICHHBII BHENIHUI JHEPreTH4YeCKUIl YPOBEeHb HMeeT 3JIeMeHT:
a) renuii;  0) BOJOPOS; B) 6op;T) pTop
|| Bapuant

1. Kakas u3 rpynn Ilepuoanyeckoii cucTeMbl COAEPKUT TOJbKO HeMeTaJIbl?
a) VIIA, 0) VIA, B) VA, r) IVA

2. Kakoii npouecc Ha3pIBalOT IMAPOMETAJLIIypPrueii:

a) NOJTYy4YEHHUE METAJJIOB U3 BOAHBIX PACTBOPOB COJIEH,

0) mosiyueHue METAJUIOB MIPH 00’KUTe MUHEPAJIOB,

B) MOJIy4E€HUE METAJUIOB C IOMOIIBIO 3JIEKTPUUECKOr0 TOKa,

I') HOJIY4YEeHHE METAIJIOB C TIOMOIIbI0 OaKkTepuit

3. Kalme BOCCTAHOBUTECIN MOKHO UCITOJIB30BaTh AJIA BOCCTAHOBJICHUA METAaJ1JI1a U3 paCTBOpa C0JIN
CuSOu:

a) C, CO2, H 6) CO, Ho, Al B) Mg, CO2, H2 r) Fe, Zn, Sn

4. Kakne MeTaJIbl OTHOCATCS K IIeJI04YHO3eMeJIbHbIM:

a) Na, Mg, Al; 0) K, Fe, Na; B) Ca, Sr, Ba; r) Be, Mg, Ca

5. B kakoM psay 3J€MEHTOB PaJlyCc AaTOMOB YMEHbIIACTCH:

a)N, O, F; 0) Be, Mg, Ca; B) Al, Mg, Na; r) Ra, Ba, Sr
6. Kakoii u3 MeTa/1710B BXOJUT B COCTAB KOCTHOW TKAHU:

a) JKeme3o, 0) MarHui, B) QJJIOMUHUMA, T') KaJIbIHI



7. CoctaBbTe OBP u onpenennte ko3(ppUIHEHT Nepel OKUCINTEIeM B YPABHEHUU: Zn + W03 =2n0
+W

a) l 0) 2 B) 3 r) 4

8. 3akoHYMTe YpaBHEHHE H ONpeaeuTe cyMmy Beex ko3 pumuenton: Al + HCI = ...
a) 10 0) 5 B) 13 r) 15

9. Pemure 3agauy.

Ompenenure Mmaccy okcuaa xkenesa (1), oopasyromerocs npu B3auMoaecTBun 67,2 11 kuciopoga (H.y.) €
METaJUIOM.

a) 57r 0) 320r B) 90r r) 160r

10.HaiinuTe napy, B KOTOPOil KHCJIOTHBIN OKCH]I He COOMmEemcmeyem KHUCJI0Te:

a) BoO3 u H3BO3z; 0)N203 u HNOs;  B) CloO7 u HCIOg; r) SO2 1 H2SO3

IIpomexyTounas arrecrauus. UToropast KOHTpoJIbHasA padoTa
BapwuanT 1
1. Kakomy TNy XMMHUYECKOH peaklui COOTBETCTBYET cxema ypaBHeHus1(10):
Zn+H2SO4—ZnS0O4+H>
1. paznoxenus 2) coequHenus 3) 3amenieHus 4) oOMeHa

2. U3 npeanokeHHOTro nepedHs BHIOEpUTE J1Ba OKCUA, KOTOPbIE B3aUMOJICHCTBYIOT C PaCTBOPOM COJITHOM
KHCJIOTBI, HO HE pearupyror ¢ pacTBOpoM ruapokcuia Hatpusi(10):

1) CO2) CuO 3) SO3 4) MgO 5) ZnO
3aHI/II_HI/ITC HOMEpa BBI6paHHLIX OKCHUIOO0B

3. YcTaHOBUTE COOTBETCTBUE MEXKIY YPABHEHUSMHU PEAKIINI U U3MEHEHHUEM CTETIeHU OKUCIICHUS Cephl: K
K101 T03uIIMK, 0003HAUYEHHON OYKBOM, MOJOEPUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAYECHHYIO

1npoii(20)

VYpaBHeHue peakuuu M3MeHeHne CTeneHn OKUCICHUS CepPhl

A) 2AI + 3S = Al;Ss 1) ot -2 510 +4
B) 2802 + 0, = 2S03 2) ot -2 10 0
B) 2H,S + 30, = 2H20 + 2S0; 3) o1 0 10 -2
T) HzS + Bra = 2HBr + S 4) o1 +6 10 +4

5) ot +4 1o +6

4.Y cTaHOBUTE COOTBETCTBUE MEXK/ly p€areHTaMH M COKpaIleHHBIMA HOHHBIMHU YpaBHEHUSIMU (20)

PearenTsl YpaBHeHUs

A) NazS n HCI 1) Cu?* + 20H= Cu(OH);
b) Ba(OH)2 1 NazSO4 2) COs* + 2H" = CO; + H20
B.K2COzu HNO3 3) S¥ + 2H* = H:S

I') CuSO4uNaOH 4) Ba?* + SO4* = BaSO4



5.2Na*+ SO4%= Na,SO4
6.CO3% + 2H*= H,COs

5. YcraHoBUTE COOTBETCTBUE MEXKAY YPABHEHUEM XUMUYECKON PEaKIIMU U HAIIPABICHUEM CMEIICHUS
XMMHUYECKOTO PABHOBECHS MIPH YBEIMUEHUU JIaBJICHUS B CHCTEME: K KaXKI0M MMO3UIIUHU, 0003HAUEHHOM OYKBOIA,
nmoadeprTe COOTBETCTBYIOIIYIO IMO3UITHIO, 0003HaUCHHYIO T (Ppoii (20)

ypaBHeHI/Ie pE€aKknuunu HanpaBneHHe CMCHICHUSA XUMHUYCCKOI'0O paBHOBCCHUA

A) Na(t) +3H2(1)>2NH3(T) 1) cMemiaercs B CTOPOHY ITPOJYKTOB PEaKIUU
B) 2H2(r) +O2(r)«>2H20(T) 2) cMelaeTcsi B CTOPOHY MCXO/IHBIX BEIIECTB
B) Ha(r) +Cl2(r)«>2HCI(T) 3) HE MPOUCXOAUT CMEIIEHNE PABHOBECHS

I') SO2(r) +ClI2(1)«>SO2Cl2(1)

6. B pesynbpraTe peakuuu, TepMoxuMudeckoe ypaBuenue kotopoid 2Hz(r) + O2(t) = 2H20 (1) + 484 x/Ix,
BbIeTIIOCH 1479 kI TeruoTel. Berauciaure Maccy 00pa3oBaBIICiCs PU 3TOM BOJIHI (B rpaMmax). OTBeT
OKPYTJIUTE C TOYHOCTHIO JI0 LETbIX (20)

7. YCcTaHOBHTE COOTBETCTBHE MEK/Yy COCTABOM COJIM U THIIOM €€ THPOJIN3a B BOJHOM PacTBOpPE: K KaXKIOH
MO3UIUH, 0003HAYCHHOW OYKBOM, TIOJI0EPUTE COOTBETCTBYIOIIYIO MO3HIIHIO, 0003HaYeHHYIO TN (poii(40)

Cocras conu Tun ruznponunsza

A) NazS04 1)rugponuzyercs o KaTHOHY

b) KNO2 2)ruAposn3yeTcs 1o aHUOHY

B) Zn3P2 3) TUAPONIU3YETCS IO KATHOHY ¥ aHUOHY
I') Al2(SO4)3 4) HEe TUAPOIHU3YETCSI

8. Mcmonb3yst MeTO/ 3JIEKTPOHHOTO OaaHca, COCTaBbTe ypaBHEHHE peakunu(30):
HNO3z+ S = NO2 + SOz +H20
Omnpenenure OKUCIUTENb, BOCCTAHOBUTEIb

9. Cmemanu 300 r 30% u 150 r 25% pacTBopa. Berunciante MaccoByro JI0JI0 MOJIYYEHHOTO pacTBOpa B
MPOIICHTaX (3aMUIINATE YUCIIO C TOYHOCTHIO JI0 1EJbIX )(50)

MaxkcuMaIbHOE KOJIMYeCTBO 0anIoB 22.

IlepeBonx 0a/1710B B 0TMETKH

OTMeTKH

Banabl
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