Munucreperso 06pa3oBaHHS W HAYKH Y/IMypTCKOH Pecmy0IHKH .
" ﬂﬂﬂb"b'
Ynpasaenne 06pa3oBanus AIMHRHCTPALAH MYHHIHNANLHOT0 06pa3oBaHHs MynnuH

okpyr CroMcuuckuii paiion ¥Yamyprekoii Pecryfanin’

MBOY Kuabmesckas COLU

PACCMOTPEHO /v SIBEPXKIBHO
Pykosoautens 11IMO iy / _
K 6 e @M) ' 4 7
; A U Kyznenora { O.H.Bepecrosa
TMpotokon Nel o1 «29» i a3 Nel161-OJ1
aprycra 2023 1. =0t «30» aBrycta 2023 .

KonaHeB AnekcaHap
Butanbesuy
C=RU, O=MBOY

pABOqA’I HPOFPAMMA Kunemesckast COLL,

CN=KonaHes
AnekcaHgp Butanbesuy,

(1D 3629874) ll ‘\ E=mbou-kimez@yande

X.ru
2025-01-31 10:37:50

yuebHoro npeamera « Xumusn. bazosbiii ypoBeHb»

s obyvarowmxces 10 — 11 knaccos

Cocraenrens : Kysneuosa AU
yuuTenb GHONOr MY M XUMHK
BBICLUCH KaTeropuu

c.Knaemess 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XuMuUM Ha ypOBHE CpeJHEro oduiero oopa3oBaHusl pazpaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUS (QeaepanbHOM 00pa3oBaTebHON
nporpaMMmbl  cpeaHero oOmero ooOpaszoBanusi (POII COQ), mnpencraBieHHBIX B
denepaibHOM TrOCyIapCcTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢ yuérom
Konnenmuun mnpenogaBanus ydyeOHOro rmnpeaMera «XuUMHS» B 00pa30BaTEIbHBIX
opranmzanusax Poccuiickoit ®Denepanuu, peaqu3yrOIIUX OCHOBHBIE 00pa3oBaTeNIbHBIC
porpaMMbl, U OCHOBHBIX TMOJIOKeHH «CTpareruu pa3BuUTUsS BocniuTanusi B Poccuiickoii
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOoTKe MpOrpamMMbl MO XMMHUHU, K ONPEACNICHUIO OOuIei
CTpaTeruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOTO
npenmera « Xumusi» aist 10—-11 kiaccoB Ha 6a30BOM YpOBHE COCTABHIIA KOHIIENTYaJbHbBIE
nosioxenus GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJICH, CONIepKaHUs, Pe3yIbTaTOB
oOy4eHus 1 TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHe, TMOJydyaeMOe BBITYCKHUKaMHU 00I11e00pa3oBaTeabHON
OpraHu3allvy, SBISIETCS HEOThEMJIEMOM 4YacThl0o HMX 00paszoBaHHOCTH. OHO CIIY>KUT
3aBEpIIAIONIMM DJTallOM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE
KITIOYEBBIX IIEHHOCTEH, MPUCYIINX IEJOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHUsA. DTHU
[IEHHOCTU KAacaroTCs TO3HAHUS 3aKOHOB MPHUPOABI, (OPMHUPOBAHUS MHUPOBO33PEHUS U
oO01Iel KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MPUPOHOI cpene. Peanusyercs xumudeckoe oOpazoBaHue 00y4arOlUXCs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS CPEACTBAMH YUE€OHOTO TpeaMeTa «XHUMUs»,
collepKaHHe W MOCTPOCHHE KOTOPOTO OMpPEACNICHbI B MPOrpaMMe MO XUMHHU C y4ETOM
cnenurKy HaAyKH XUMUH, €€ 3HAUCHHs B TIO3HAHUU MPUPOJBI U B MaTepUaTIbHON KU3HU
oOmiecTBa, a Takke ¢ Y4ETOM OOMMX TIIeJied M TPUHIIMIIOB, XapaKTEePU3YIOMUX
COBPEMEHHOE COCTOSHHE CHCTEMBI cpeaHero obmero oOpazoBaHus B Poccwuiickoii
Oenepanun.

XUMHS Kak DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WrpaeT ocoOyko pojib B
COBPEMEHHOW IMBHWIN3AIMN, B CO3JJaHUU HOBOW 0a3bl MarepuanbHOW KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ B ()OPMHUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
[IEJIOCTHOTO TPEACTABICHUS 00 OKpyXKalomeM MHpe KaKk O EIUHCTBE MPUPOIBI U
4elioBeKa, KoTopoe (opmMupyercs B XMMHUM HAa OCHOBE MOHWUMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXKJY CTPOCHHEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JIACTAMH MPUMEHEHUS.

TecHo B3aUMOJEWUCTBYSI C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIbTYPbI, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOTO TPyJa
U JKM3HU KaXXJ0ro wieHa obmiectsa. CoBpeMeHHas XUMUsSl KaK HayKa cO3ujlaTeNIbHasl, KakK



HayKa BBICOKHX TE€XHOJIOTHIl HAIlpaBlieHa Ha PEIICHHE TTI00abHBIX MTPOOJIEM YCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA — CBIPEBOM, DJHEPIETUYECKOM, IIHUIIEBOM, HKOJIOTMYECKOU
0€30MacHOCTU U OXPaHBbI 3710POBBSI.

B cootBeTrcTBUM ¢ 00IIMMH LEISIMU U MPUHLIUIIAMUA CPEIHETO 00IIEero 0Opa3oBaHUs
comepkanne mipeamera «Xumus» (10-11 kmaccel, 0a30BbId  YPOBEHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOydYarouiuxcs,
HEOOXOIUMYIO WM ISl BBIPAaOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHUS B JKM3Hb COIIMYMA, MPOJOKEHUS 00pa30BaHUs B PA3IUYHBIX 00JIACTIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUCH.

CocrapisronuMu npeaMeTa «XuMus» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumust» U «OOIasi U HeopraHU4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICpPXKaHUSI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPTaHUYECKOW XUMUU
(c BKJIIOYEHWEM 3HAHMN W3 O00IIeW XuMUM) U opraHuyeckor xumuu. dopmupoBanHue
JTAHHOW CHCTEeMbl 3HAHWUW TPU HU3YUYCHUHM TpeaMeTa o0ecrneunBaeT BO3MOXKHOCTD
paccMOTpEHHUs BCETO MHOro0Opa3usi BEUIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa coaepkanus KypcoB — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckasi Xumus» chopMHpOBaHa B MPOrpaMMe MO0 XUMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/Ia K U3YUYEHHUIO Y4EeOHOTro MaTepHralia U 00yCIOBJI€HA UCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYeCKOW XMMHUM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOM TEOpUHU
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX U
AIIEKTPOHHBIX TMPEACTABICHUN O cTpoeHuH BemecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce
BEIIECTBAX [AIOTCSI B Pa3BUTHM — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHWHW. B Kypce oOpraHM4eckol XWUMHHU TIOJYy4YarOT Pa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOIO o00Imero oOpa3oBaHUs TEpPBOHAYAIBHBIC
NPEJCTABIICHUSI O XUMHYECKOM CBS3HM, KIACCU(DUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[Ton HOBBIM yTJIOM 3peHHs B IpeaMeTe «XUMUs» 6a30BOT0 YPOBHS pacCMaTpUBACTCS
M3Y4YCHHBI HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TEOPETUUYECKHM MaTepual U
(baKTONOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakinu. Tak, B YaCTHOCTH, B
Kypce «OOmass u HeopraHuuyeckas XUMHUS» OOYy4YAIOIIUMCSA  MPEJOCTaBISAETCS
BO3MOKHOCTh OCO3HAaTh 3HAUYEHHE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKHX U
METO/IOJIOTHYECKUX TIO3UINH, TIy0Ke MOHSATh UCTOPUUECKOE M3MEHEHUE (YHKIUNA dTOTO
3aKOHA — OT 0000MIAIOMIEH 0 OOBSICHSIONICH W MPOTHOZUPYIOIICH.

Ennnas cuctemMa 3HaHMM O BaXXHEMIIMX BEIIECTBaX, HX COCTaBE, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHUH, a TaKXKE O XUMHUUYECKUX PEAKIHUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEKaHUs JOmnoiHsAeTcs B Kypcax 10 m 11 kmaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIMMH KYJIbTYPOJOTUUECKUM W MNPUKIATHON XapakTep. DTH 3HAHUSA



CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMHUU C JPYTMMHU HayKaMu, PacKpbIBalOT €&
pOJIb B TIO3HABATEIBLHOW M TMPAKTUYECKOU MAEATETLHOCTH YEJIOBEKA, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUS K MPOILIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
MPUJIOKEHUN XUMHU, MOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOOJeMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
MH(pOpMALINIO U TPUMEHATH €€ JIs MOMOJHEHUS 3HAHUM, PEIICHUS UHTEJUICKTYalbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENILCKUX 3ajlad. B 1einoMm cojepkaHue ydeOHOro
npeaMera «XUMHs» JTaHHOTO YPOBHS M3YYEHUS OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUECKON OCHOBBI JUIsl TOHUMaHUS (HUIOCO(CKUX UACH, TaKUX
KaK: MarepuajbHOE  €IWHCTBO  HEOPraHMYEeCKOTO W  OpPraHWYECKOro  Mupa,
00yCJIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHUEM, I[103HABAEMOCTh
MPUPOJHBIX SIBICHUN MyTEM SKCIEPUMEHTA U PEIICHUS MPOTHUBOPEUHN MEXIYy HOBBIMU
dbakTaMu U TEOPETUUECKUMM NPEANOCHIIKAMHU, OCO3HAHHE POJU XUMHUHU B PEIICHUU
DKOJIOTUUECKUX MPOOJIeM, a Takke MpoOieM COEPEeKEHHS PHEPreTUYECKUX PECypCoB,
CBIPbsI, CO37IaHUsI HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B mnane pemeHus 3amay BOCHUTAHMS, PAa3BUTHS U COIMATU3AIMHU OOYYarONUXCS
IPUHSATHIE TPOrPaMMOM TI0 XUMUHU TOJXObI K ONMPEICICHUIO COJICPKAHUS M TIOCTPOCHUS
npeaMeTra MpeaycMaTpuBaloT (HOPMHUPOBAHHE YHUBEPCAIbHBIX YUYEOHBIX JIEWCTBHIA,
UMEIOIUX 0a30BO€ 3HAUYCHUE JJIA PA3NTMUYHBIX BUJOB JEATEILHOCTH: PEIICHHS MpoOIieM,
MOMCKa, aHaMM3a U o0paboTKu MH(pOpMAIUU, HEOOXOIUMBIX IS PHUOOPETEHHUS OIbITa
NPaKTUYECKOM W MCCIEAOBATENbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B
NO3HAHUU XUMUHU.

B npaxTuke npenojaBaHus XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIero oopa3oBaHus,
TaK ¥ Ha YpOBHE CpeaHEero ooOmiero oOpa3oBaHMs, MPU OMPEACICHUM COIAEPKATEIbHON
XapaKTEPUCTUKU LEJIEN U3YyUYEHHs TPEAMETA HAIPaBICHUEM [IEPBOCTENIEHHON 3HAYUMOCTH
TPAJIUIIMOHHO TpU3HAETCS (POpMUPOBAHHE OCHOB XHMMHUYECKOW HAYKH KakK OO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON IESITENHHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIUYECKOM TOYKM 3pEHUS TaKOW MOAXOJ K
ONPEICIICHUIO 1IEJIeH N3YUEHHUsI IPEIMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMHM LEISMH M3YUYEHUS MpeaMeTa «XHUMUS»
Ha 6a30BoM ypoBHe (10 =11 ki1.) ssBRSIFOTCS:

e (opMHUPOBAHHE CHCTEMBbl XMMHUYCCKHX 3HAHMM KaK Ba)KHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIekKaT KIIOUYEBbIC
MOHATHSA, (PyHAAMEHTAJbHbIE 3aKOHBl U TEOPUU XHMMHH, OCBOCHHUE SI3bIKA HAYKU,
YCBOCHHUE M MOHWMAHUE CYIIHOCTH JOCTYIHBIX 000OIIEHUIT MUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEHN X pa3BUTHS U CTAHOBJICHUS;

e (GopMHUPOBaHME U pPa3BUTUE MPEACTABICHUNA O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUUECKUX PEAKIHi, HEOOXOAUMBIX sl TMPUOOPETCHHS YMEHUM



OPUEHTUPOBATHCS B MUPE BEIICCTB U XMUMHUYECCKUX SBICHHMA, UMEIOIINX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHUH W CHOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAOJIIOJACHHEM U
OOBSICHEHHEM XHMUYECKOTO SKCIIEPUMEHTA, COONIOJCHHEM TMpaBui 0€30MacHOro
oOpalieHust ¢ BEIIECTBAMMU.

Hapsny c atuM, conepikarenbHas XapaKTEepUCTUKa Iejdedl W 3aad W3ydCHHs
npeaMeTa B MporpaMMe MO0 XMMHUU YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETAMH B CHCTEME CcpeaHero oOmero oOpa3oBanms. CerogHs B
NperoJaBaHud XWMHH B OOJBIIEH CTETIEHU OTHAETCS TMPEINOYTCHHE MPAKTUICCKON
KOMITOHCHTE COJIep)KaHHusI OOydYeHHUs, OPHCHTHPOBAHHOW Ha TOJTOTOBKY BBITYCKHHUKA
o01ieo0pa3oBaTeIbHON  OpraHu3alud, BIAJCIONIeT0 He HAOOpOM  3HAHUH, a
(GYHKITMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMH aKTHBHOTO TIOJTyYCHHSI
3HAHHWHA W IPUMEHEHHUS UX B PEATbHOMN KU3HU IS PEeIICHUS MPAKTUYCCKUX 3a71a4.

B cBsa3u ¢ 3TUM TpH HW3y4YeHUHW TpeaMeTa «XHUMHS» JOMHHUPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TaKKe LEIH U 33aJ[a4H, KaK:

ajanraiusi OOydYarolIuXxcs K YCJIOBHSIM JWHAMHUYHO Pa3BUBAIOLIETOCS MUDPA,
GopMupoBaHUE HMHTEIUICKTYaJlbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPHUHSATHIO TPAMOTHBIX DPEIICHUA B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHUE y OOYyYaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3jIMYHbIX BUIOB JEATEIBHOCTH: PEIICHHS
npoOJieM, IMoucKa, aHaliu3a U 00paboTKu HHGPOpPMAITUU, HEOOXOIUMBIX ISl PUOOPETEHUS
OTIbITA JEATEILHOCTH, KOTOpask 3aHUMAET BAXXHOE MECTO B MO3HAHUU XUMUU, a TAKKE IS
OLICHKM C TIO3UIUNA SKOJOTUYECKOW OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABAaTEJIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH OOYYaIONIUXCSA: CIMOCOOHOCTH CaMOCTOSATEIBHO TNPHOOpETaTh HOBBIC
3HAHMSI 0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMU TOTPEOHOCTAMH, HCIOJIB30BATh
COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKA M aHaIn3a Y4eOHOW M HAy4YHO-
MOMYJSIPHON HH(DOPMAIIUY XUMUYECKOTO COJIEP KAHMS;

dbopMupoBaHHE W pa3BUTHE y OOYYAIONMIUXCS AaCCOLMATUBHOTO M JIOTHUYECKOTO
MBIIIICHUS, HAOIIOMATeTLHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, TMPH IUIAHUPOBAHUU W TMPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y OoOydaronmxcs yOe:xxAEHHOCTH B TYMAaHHCTHUYECKOW HAMPaBICHHOCTH
XAMHUHM, €€ BaXXHOW pONM B pEHIEHWH TJI00aIBHBIX MPOOJEM paIlMOHAIBHOTO
MPUPOAOIIONB30BAHNS, TIOTMIOJIHCHHUSI DHEPTeTUYECKUX  PECypCcOB H  COXPAHCHUS
MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K MPUPOIE
U CBOEMY 3JIOPOBBIO, a TAKKE MPUOOPETEHUS OIBITA UCTIOIBb30BAHUS MTOTYUYEHHBIX 3HAHUN



JUTSL TIPUHSATHS TPAMOTHBIX pENICHUH B CHTYaIlUsAX, CBSI3aHHBIX C XAMHYCCKUMU
SIBIICHUSIMH.
B yueOGnoMm mnaHe cpemHero oOiero oOpa3oBaHus NpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJWT B COCTaB MPEAMETHOU 00J1acTH «ECTeCTBEHHO-HAYYHBIC MTPEAMETHIY.
OOmiee 4yucIO YacoB, OTBENEHHBIX [JIs WM3Y4YEHUs XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oOiero oopa3zoBanusi, coctapiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Henenmo).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYecKuX BewecTB. [omonorus, wu3omepus. XHUMUYECKas CBiI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB 110 MPEBPALICHUIO OPTAHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXO0XKACHUE B NPHUPOJE, MOJIYYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— MPOCTEUINNH MPEACTABUTENb aJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (puMUyeckre M XUMUYECKHE CBONCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHUE. 10.1y0a:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble UCTOYHUKM YrieBOAOPOAOB. IIpUpomHBI ra3 U IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHOMPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThI: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB pEeaKiuu).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHUE), NpHUMEHEHHE. BOIOpOOHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAsl pEaKlHs Ha MHOTOATOMHbIE clUpThl). JleiicTBUe Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aUeTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nonuMepbl. CTpoeHue kpaxmaia u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUN ).

AzoTcoaepxkalife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTupl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX NPEBpaLCHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUHN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4YyKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKUE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeeleHUs] dJIEKTPOHOB MO OpOUTaIsiM B aroMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHASI W MOJIApHAsi, MOHHAs, MeTainueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10711 BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHWYECKON XUMHUM. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle Hlarense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taosmn «llepuoandeckas cucrema XuMU4deckux anemeHToB J[. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. llonoxenue meramnos B Ilepuoguueckonn cucteMe XUMHUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa meTauioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemecTBa Wi 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHM, IHEPreTHUYECKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl ISl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObITOBOW XUMUU
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH JIISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dwusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHIIEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XMMHUHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHo-MeToauyeckoil OCHOBOW st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JTMUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTHU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BHIIIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUH );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKaX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUIYAIBHOM TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K NPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIONB30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTHYECKOTO MBIIIIEHUS, IKOJIOTUYECKON KYIbTYPBI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUs 00 OKPY)KAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIEHHOCTH W Ba)XHOM pPOJNH B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla W OKOJOTHYECKH KOMQPOPTHON IKHU3HU KAKIOTO HICHA
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHMM, YMEHHUS JeJIaTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K IIO3HAHUIO U UCCIIEI0BATENbCKON JESATENIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccrnoHaabHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYyYHbIE MOHSTHS, OTPaKaroIue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHHUE, IKCTIEPUMEHT U JIpyTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue (G yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AECATEILHOCTH C OCTABICHHBIMHU EIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJ11 OOBSICHEHUS OTACIBbHBIX (DaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCCyXJeHUs (MHAYKTUBHbBIC, JEIYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYITUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orbope wuHbpoOpManuu, HEOOXOAUMON Il BBIMOJHEHHUS] YYEOHBIX 3ajau
ONPEIEIIEHHOIO TUIIA;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peain3alii yueOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenensis €€ Leau W 3aJa4d, KOHTPOJIUPOBATh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMHUUYECKHUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBIICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAS
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/ W a30TCOJAEPKAIlUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpPAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BELIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJBI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAaHOJ, 9TAHOJ, STUJICHIJIIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XHMHYECKHX DPEaKIHUil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIisi OCTKOB MPH HATrPEBaHWH, I[BETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYNOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TPEeJOTBPALEHUS HX BPEIHOIO BO3JIEHUCTBHUS Ha OpPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHUYECKHX  PpEaKiui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIMpPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbl, OCHOBaHUS,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI NEPUOJUYECKOrO 3akoHa /I.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonos Ilepnoanueckoil CUCTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutain, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCIVHCHUU
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKON CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTENEeHEH OKUCICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS pPEaKUUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPX KOTOPBIX ATH PEAKIIMU UAYT 10 KOHILIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPACKpPhIBAaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIMMNAX U
AKOJIOTUYECKUX TTPOOIeMax XMMUYECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, MAacce WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, NIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
nocy/Iol 1 jabopaTopHbIM OOOpyJOBaHHEM, a Takke MpaBuiaa OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
SKCIIEPUMEHT (pasyioKeHHE MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIAKATOpA, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCHEPUMEHTAIbHBIX 3a7a4d IO
TemaM «Metamab» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIeHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpPaBHEHHH COOTBETCTBYIONIUX PEAKIUA M (HOPMYITHUPOBATH BHIBOJALI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMECHUN KPUTHYCCKH aHAJU3UPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMM  coOJoAaTh  MOpaBUia  IKOJOTUYECKH
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcsbl
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1 bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE https://m.edsoo.ru/00adcade
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequnenuii A. M. byrneposa, eé 1 bubmorexa [JOK
- VL. DYTJIEpOBa, https://m.edsoo.ru/00adcd68
OCHOBHBIE€ TTOJIOKEHHUS
[Ipencrasienue o Kiaccuuxanuu
3 oprann4eckux BemiectB. Homenkmarypa 1 bubnuoreka [IOK
(cucTemaTuyeckas) U TPUBUATIbHBIC https://m.edsoo.ru/00add448
Ha3BaHMs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUH PsJT https://m.edso0.ru/00add5d8
5 Mertan u 3TaH — OpocTeuIme 1 bubnunoreka [JOK
MPEJICTABUTEIN aJTKAaHOB https://m.edso0.ru/00add8b2
bubnuoreka [JOK
6 An : i 1
KEHBI: COCTaB U CTPOEHHE, CBOICTBA htts://m.edsoo.ru/00add9da
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1 bubnuoreka [JOK
MPEICTaBUTENM aJTKEHOB https://m.edsoo.ru/00addd12
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1 bubnuoreka [IOK
JTUJICHA U U3YYEHUE €r0 CBOMCTB https://m.edsoo.ru/00addbfa
9 Anxanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK
MeTunoyraauen-1,3. [lonyyenue https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHHBI: COCTaB U OCOOEHHOCTH
CTpOCHI/Ifl, FOMOJIOFI/I‘-ICCKI/Iﬁ pHI[.

bubmmoreka [{OK

10
AlleTuneH — MpoCTeNIuii https://m.edsoo.ru/00adcade
MpEeACTaBUTEb ATKUHOB
11 Beruncnenus o ypaBHEHHIO XUMHYECKOU bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adcd68
12 Apensl: 6eH30J1 U TOJIyoJ. TOKCUYHOCTD bubnuorexa [JOK
apeHoB https://m.edsoo.ru/00add448
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, bubmuorexa [JOK
MPUHAJISKAIIMNX K Pa3JIMYHBIM KJ1accam https://m.edsoo.ru/00add5d8
[IpupoIHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
14 1} pI/I po HHHI?I ra3 v Tof IZ;e Hel@;)TI:[HilIe bubmorexa [IOK
PHpoZ yr . https://m.edsoo.ru/00add8h2
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
15 1} pI/I po HHBIﬁ ra3 v 1of IZ;e HegTzHile bubmorexa IOK
pHpoaL yr B https://m.edsoo.ru/00add9d4
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu
16 KonTtponbHas padoTa no pasaeny bubnunoreka [JOK
«YTIeBO10POIbD) https://m.edsoo.ru/00addd12
17 [IpenenbHBIE 0JHOATOMHBIE CIIUPTHI: bubnunoreka [JOK
METaHOJI U 3TaHoJ. BojopoaHas cBs3b https://m.edsoo.ru/00addbfa
18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb bubnnoreka [JOK
U TIIMLEPUH https://m.edsoo.ru/00addecO
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
19 (bl/lanecmfe u XI/IMI/I‘I@CKZIC CBOIICTBa. bubmiorexa LIOK
’ https://m.edsoo.ru/00adcade
MIPUMEHEHHE
20 Anpaeruapl: GopManbAaerua u bubnuorexa [IOK

alcTaabACT U . AI.[CTOH

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

OaHOOCHOBHBIE NPE/EIIbHBIE

21 KapOOHOBBIE KACJIOTEI: MypaBbUHAS U bubmorexa LIOK
P - MYP https://m.edsoo.ru/00add448
YKCyCHast
[TpakTuaeckas padota Ne 2. «CBoiicTBa bubnuorexa [JOK
22 .
pacTBOpa YKCYCHOM KHCIIOTBI» https://m.edso0.ru/00add5d8
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
23 MIPEICTABUTENHN BBICIINX KapOOHOBBIX bubnmorexa LOK
p P https://m.edso0.ru/00add8b2
KHCJIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, NX MOTOIIlee JIeliCTBIE https://m.edsoo.ru/00add9d4
Cnoxuslie YhUpbI KaK ITPOU3BOIHEIE
25 Ka 6OHOBH§) KII/)ICJ'IOT 1"11/1) onni[ CIIOYKHBIX bubmmorera [OK
p - P https://m.edsoo.ru/00addd12
a¢upoB
Kupsl: ruiposn3, npuMeHeHue, bubnuoreka [IOK
26
OroJIoTHYecKasi poJIb )KUPOB https://m.edsoo.ru/00addbfa
VYrieBoapl: coCTaB, KiIacCUpUKAITHSI.
27 Baxkueiime npeacraBUTeNN: TIIFOKO3a bubnmorexa [IOK
el ' ’ https://m.edsoo.ru/00addecO
(dbpykTo3a, caxapo3a
28 Kpaxman u nemitono3a Kak IpupoHbIe bubnunoreka [JOK
MOJIMMEPbI https://m.edsoo.ru/00adcade
KontpoabHasg padoTa 1o pasaen
29 «KI/ICJI'I)O 0JICO pe JKale I(j rzHI/I}:{eCKHe bubmiorexa LOK
POACOACP AL p https://m.edso0.ru/00adcd68
COEIUHEHUS
bu6mmoreka [JOK
30 AM :
HIHBE: MCTHITAMITH H T https://m.edso0.ru/00add448
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
bu6mmoreka [JOK
31 OPraHUYEeCKUE COCTUHEHUS, UX

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

39 benku kak npupoiHble 1 bubmmoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS https://m.edsoo.ru/00add8b2
OCHOBHBIE IOHSATHS XUMHUHU bubmmoreka [{OK
33 . 1
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN https://m.edsoo.ru/00add9d4
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 bubmoreka LIOK
YIAp ' https://m.edsoo.ru/00addd12
[InacTmacchl, kKayqykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopnrre | Ipaxrireciie H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest

1 XUMUYECKUH dJIeMEHT. ATOM. 1 bubmmoreka [{OK
DneKTpoHHass KOHPUTypalusi aTOMOB https://m.edso0.ru/00adf004
[Tepuonnueckuii 3aKOH U
[leproauueckas cucteMa XUMHUYECKUX

2 snemenToB JI. 1. MenaeneeBa, ux CBSI3b 1 bubmorexa HOK

. . https://m.edso0.ru/00adf180

C COBpEMEHHOMI Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX

3 COEJIMHEHUH IO TpynnaM U NeproaaMm. 1 bubnuoreka [IOK
3HayYeHUEe MEPUOIUYECKOTO 3aKOHA 1 https://m.edso0.ru/00adf306
CUCTEMBbI XUMHUYECKHUX 1eMeHTOB J[. 1.
MenzeneeBa B pa3BUTUN HAYKU
CrpoeHnue BemiecTBa. XuMu4eckas

4 CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1 bu6mmoreka [JOK
00pazoBaHUs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/00adf518
Bonoponnas cBsizb
BanenTtHoCTb.

5 OneKTpOOTpULATENBHOCTh. CTENEHb 1 bubnuoreka [IOK
oKkucieHus. BelecTBa MOJIEKYIJIIPHOTO https://m.edsoo.ru/00adf68a
U HEMOJIEKYJISIPHOTO CTPOEHUS

5 [loHsATHE O AUCTIEPCHBIX CUCTEMAX. 1 bubnuorexa [IOK

HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOPraHU4eCKUX COCTUHECHUH.

bubmmoreka [{OK

! I'eneTnueckas CBsI3b HEOPraHUYECKUX https://m.edsoo.ru/00adfd9c
BEILECTB, PA3JIUYHbIX KJIACCOB
Krnaccudukarus XuMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON
8 XUMUHU. 3aKOH COXPAHEHUST MaCChl bubnuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edsoo.ru/00adfebe
MIPEBPAIIECHUS SHEPTHH TIPH
XUMHYCCKHAX PEaAKIIHIX
9 Ckopoctb peakiuu. OOpaTumMblie bubnuoreka [IOK
peakuu. XuMHUYECKOE paBHOBECUE https://m.edso0.ru/00adf004
[IpakTtrueckas padota Ne 1. «Bnusiaue
10 pasIUuYHBIX (HAKTOPOB HA CKOPOCTH bubmorexa IOK
. https://m.edso0.ru/00adf180
XUMHUYECKON peaKinm»
DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
[TonsiTHE O BOJIOPOAHOM HOKa3aTele
11 (pH) pactBopa. Peakunu HOHHOTO bubmorexa HOK
https://m.edsoo.ru/00adf306
oOMeHa. ['uaposn3 opraHn4ecKux u
HEOPraHMYECKUX BEILEeCTB
OKHUCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
12 peakuuu. [ToHsTHE 00 2IIEKTpOIHM3E bubmmorexa [JOK
. https://m.edso0.ru/00adf518
pacriaBoB U PacTBOPOB COJEi
13 KonTponpHas pabota no pazaeny bubnuoreka [IOK
«TeopeTnyeckue OCHOBBI XUMUN» https://m.edsoo.ru/00adf68a
14 MeTamisl, UX IOJOKCHHE B bu6mmoreka [JOK

Hepno;u/mecxoﬁ CUCTEME XUMHUYCCKUX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

aneMmeHTOB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
(u3HUecKre CBOMCTBA METAIIOB

CrutaBsl METAJLUIOB.

15 DNEKTPOXUMHUYECCKHN Pl HAIPSHKCHUH bubmorera [JOK
P Al p https://m.edsoo.ru/00adfd9c
METaJJIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
16 METaJUTOB (HATPHH, KaJIUH, KaIbIAN bubnmorexa LOK
y b, ’ . https://m.edsoo.ru/00adfebe
MarHui, aTlOMUHUIN) U UX COCTMHEHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U bubmuorexa [JOK
HUX COeIUHEHUI https://m.edsoo.ru/00adf004

18 XuMHYecKne CBOMCTBA IIMHKA, JKeJle3a U bu6moreka [IOK
HUX COEIUHEHUI https://m.edso0.ru/00adf180
[Ipaktuueckas padota Ne 2. "Pemenne

19 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmorexa LOK

P " https://m.eds00.ru/00adf306
«MeTtamby
Hemeramibl, X MOJI0KCHUE B

20 [Tepuoanueckoit cucreMe XMMUYECKUX bu6mmoreka [JOK
anemenToB J. . Menneneera u https://m.edso0.ru/00adf518
0COOEHHOCTH CTPOCHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIOB.

21 AtoTponusl HEMETauIoB (Ha IpUMeEpe bubnuoreka [JOK
KHCIIOpoJia, cepsl, hochopa u https://m.edsoo.ru/00adf68a
yriepoja)

29 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6mmoreka [JOK
Cephl U UX COCTMHEHU https://m.edsoo.ru/00adfc20

23 XUMHYEeCKHE CBOMCTBA a30Ta, pocopa bubnmoreka [JOK

U UX COeIUHEHUN

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

24 XUMHUYECKUE CBOMCTBA yriepo/a, bubmmoreka [JOK
KPEMHUS U UX COCTUHEHUI https://m.edsoo.ru/00adfebe

o5 [IpuMeHeHNe Ba)KHENIIUX HEMETAIOB bubnuorexa [JOK
U UX COeIUHEHUN https://m.edsoo.ru/00adf004
O0o0IIeHre U CHCTeMAaTH3alns 3SHAHHUH

26 o teMe «HemeTtamnsly. BeruncieHus bubmmoreka [{OK
[0 YPAaBHEHUSIM XUMHYECKUX PEaKkNil U https://m.edso0.ru/00adf180
TEPMOXUMHYECKHE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue

27 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TEME bubmorexa [IOK
" P " https://m.edsoo.ru/00adf306

Hemerannsi"»

28 KonTtponsHas pabota no remam bubnuoreka [IOK
«Metamby u «Hemeraib» https://m.edsoo.ru/00adf518
Heopranunueckue u oprannyeckue

29 kucnoTel. Heopranuueckue u Bubmmorexa [JOK

' P https://m.edsoo.ru/00adf68a
OpraHHYeCcKHUe OCHOBAHUS
AmboTepHbIe HEOpraHU4EeCKHUEe U

30 OPraHU4eCKUe COCAMHEHUS. bubnuoreka [JOK
['eneTnueckas CBsI3b HEOPraHUYECKUX U https://m.edsoo.ru/00adfc20
OpPraHUYECKUX BEILECTB
Ponp xumun B o0ecrieueHun

31 9KOJIOTUYECKOM, SHEPreTUUYEeCKON 1 bubnnoreka [JOK
MUIIEBON OE30TIaCHOCTH, Pa3BUTHH https://m.edsoo.ru/00adfd9c
MEUITTHBI
[IpencraBienust 00 0OMKUX HAYIHBIX

32 1| pI/IHI_[I/IHaX 1| OMBIIHJ'ICHHorqu bubmmorexa [JOK

p p N https://m.edsoo.ru/00adfebe
MOJY4YEHUS] BaXKHEUILINX BEIIECTB
33 UenoBek B MUpE BEUIECTB U MAaTEPUAIIOB
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BocnuraTebHbIH KOMIIOHEHT COAepKaHUs padoyeil MporpaMmbl

10 kaace
No HaumenoBanue | A . "
n/n | pasgeja/TeMsbl S e = 5 2 =i B 5 =
e a = g - = s =3 g
3 © = = w S~ <
BcO BcOI1I; Beperure
I -MexnyHa- 3peHue!»
POIHBIN JIeHb | MexayHaponHblit
JIETCKOTO JICHb CJICTIBIX;
Teopeanecxne nepeodpaTLHOTrO - @opym I0HBIX
napajgnya YUEHBIX.
1 OCHOBDBI (nrdopmaimonHa | DecTHBAIL
OpraHuYecKoii s(BMHH.); § _ | mecnrenoatennek
-Beepoccuit-ckuit | ux pabor u
XMMHUHU YpPOK «DKOIOTHsS | TIPOEKTOB
u
sHeprocoepexeH
ue» (uH}. MUH.);
Beperure Dopym 1oHbIX | [leHb
3penue!» YYEHBIX. THOJIHOTO
MexyHapOoaHbIN 0CBOOOKIE
JIeHb CJIENbIX; HUS
2 YFJICBOIIOPOIILI - decTuBaip Jlenunrpan
HCCIIEJOBATEbCK a or
X pabor u ¢armcTcko
MIPOEKTOB it GrroKa bl
(nHD.
MHH.);
Owniamig- Bcemuphn BcemupHhblii Bceepoccuit
) BHKTOPHUHA KO | bIii nieHB | PCHP “CKHM ypOK
JIHI0O poccHIiCKON | UIMMYHHUT 3ROPOBRA, Hobezsr (o
Kucaopoacoxep p YH UHTepakTuB- | BKIaje
3 JKalue HayKun g | eTa HBIIi  CTEHJ | ydeHBIX-
y4alnuxcs (I/IH(l) «JleHnp XHMHKOB B
OpraHuveckue
CroMCHHCKOTO MUH) KOCMOHaB- neno
COCeAMHECHUA pa1710Ha TUKND) [Tobemsr
«Dopym




11 kiaace

Ne HaunmeHoBanue CeHTAOpb OKTSI0pb | HOSAOPBH Aexadopb SIHBapb ¢peBpannb MapTt anpeJs | Mail
n/m | pa3aesa/TemMsl
1 Teopernueckue BCOII -Beepocenit-
HOBBI XUMUH cluit  ypok
OCHO «Jxornorus u
3Heprocoepe
JKCHHC»
(nHO. MHH.);
2 Heoprannueckasi Popym Ddopym JleHb
FOHBIX
XHMHSA VGBI, FOHBIX MTOJTHOTO
QecruBans | YUEHBIX. 0CBOOOKIEHN
HCCIIe10BATE 9 HeHI/IHFpa)Ia
JIbCKHX
pador U e .
IIPOECKTOB (1)aHJI/ICTCKOI/I
OJIOKa bl
(vHO. MUH.);
3 XHMHSA U KA3Hb Omnunaiin- Bcemupn | Becemup | Beepoce
BUKTOPHHA KO | bI  JICHb | HBIH 1H-CKUH
YPOK
Huto o UMMYHUT | ICHb ToGest
poccuiickoii | eTa 3eMi | (o pimage
HAYKH s | (uad. YUYEHBIX-
yUanmxcs MUH) XUMHKOB
CIOMCHHCKOT B Qeno
o [To6ensr
0 pailioHa







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»
* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

[Toypounsie pazpabotku no xumuu k YMK O.C.I'abpuensna ...

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
* https://resh.edu.ru/ (Poccuiickast 3J€KTpOHHAS IIIKOJIA )

« https://school.mos.ru/ (MockoBcKkast 3JCKTPOHHAS IIKOJIa )

POII, YVuu.ru O



KOHTpOJII)HO- NU3MEPUTC/IBHBIC MaTCPpHUAJbI.

10 kaace

KoHTponbHaa pabota Ne1 no teme «YrneBogopoabi»

BapuaHT 1

YacTb A. TecToBbLI€ 3afaHUA ¢ BbIGOPOM OoTBeTa

1

10

11

12

YkaxuTe obLLyo dopmyny apeHoB
1) CnH2n+2 2) CnHZn 3) CnHZn—Z 4) CnHZn-6
YKaxuTe K kakoMy kraccy otHocutcsa YB ¢ doopmynon CH; — CH,

1) ankanoB 2) aKeHOB 3) aJIKUHOB 4) apeHoB

YkaxkuTe HasBaHue n3omepa ans selectsa, popmyna kotoporo CH,=CH-CH.—

CH,
1) 2-metunbyren-2  2) 6yreH-2 3) 6yran 4) 6ytun-1
YKaxute Ha3BaHue romorora ans neHtagmeHa 1,3

1) 6yramuen-1,2  2) 6yraamen-1,3  3) mponaauen-1,2 4) nenraauen-1,2

YKaxute HasBaHWe BellecTBa, Ans KOTOPOro XxapakTepHa peakuus 3ameLleHns

1) Oyran 2) Oyren-1 3) OyTuH 4) 6yraauen-1,3

YkaxkuTe HasBaHue BELLEeCTBa, AN KOTOPOro XapaKkTepHa peakuust
rMApUpoBaHUS

1) mponen 2) mponax 3) aTan 4) Oyran

TN H

Ykaxute popmyny sewectsa X B Lenoyke npespawieHnn CH, — X — C,H;
1) CO, 2) C,H, 3) C:H, 4) C,H,

YKaXknTe, Kakylo peakumio NpMMeHSIoT ans nonydeHms YB ¢ 6onee onvHHoM
Lenbto

1) Bropuia 2) Kydeposa 3) 3aiineBa 4) MapKOBHHKOBa
YkaxuTte popMynbl BELLECTB, KOTOpble BCTYNaloT B peakumto Apyr ¢ Apyrom
1) C.;H, u CH, 2) C;Hs u H, 3) C¢Hs u H,O 4) C;H,u H,

OnpepenuTte, CKONbKO MOJIEN YrMEKUCOro rasa obpasyeTcsi npu NofiHOM
CropaHum mMeTaHa

1) 1 Momb 2) 2 monb 3) 3 monb 4) 4 monb
CKorbKO NMTPOB YIIEKUCINOro ra3a obpasyeTcs Npu cxuraHum 4,2 r nponeHa
1)3,36n 2) 6,36 1 3)6,72 n 4)3,42 1

YcTaHoBUTE COOTBETCTBME MexXay (hOPMYIoN BELLECTBA U KITacCoM
yrneBoOoOpOAO0B, B KOTOPOMY OHO MPUHAANEXUT

Dopmyna eewgecmaa Knacc yeneeooopooos

A) CHus 1) apeHsl

16

16

16

16

16

16

16

16

26



b) C:H., 2) anmKaHbl
B) CsHs 3) aJKUHBI
I') CsHyo 4) anmkeHbl
13 YcTaHOBUTE COOTBETCTBME MEXAY NPUPOAHBIM MCTOMHUKOM YrIEBOAOPOAOB U 26
NpoAYKTOM, NOJTy4eHHbIM B pe3ynbTaTe ero nepepa60TK|/|: K Ka)K,D,OIZ no3nuunu,
0603Ha4YeHHON 6y|<3017|, nop,6ep|/|Te COOTBETCTBYHOLL YO MO3NLINIO,
0603HavYeHHYO LMdpom
Hcmounux yeneeo00opo0os IIpooyxm nepepabomxku
A) nomyTHBIH He(TSIHOM ra3 1) ammuadHas Boga
B) HedTh 2) yKCyCHasi KHCIIOTa
B) yrons 3) KepocuH
4) npomnaH
Yactb bB. 3ap,a|-wm co CBOGO,D,HI::IM OTBETOM
14 TlMepeuvncnute obnacTn NPUMEHEHUS ankKeHoB 26

15 HanuwuTte ypaBHEHUA XMMUYECKUX peakunn Ans cneayrowmnx npespaLleHui 66
CH, — CH,Cl — C,H; — C,H:NO,. [lanTe Ha3BaHWA NpogyKTaM peakumm
YacTtb C. 3agaua

16 BbiBegute MonekynsipHyto coopmyny YB, maccoBas gons yrrnepoga, B kotopom 46
coctaBnseT 83,3%. OTHocuTenbHasi NNOTHOCTL NApPOB 3TOro BelllecTea Mo
BoJopoay cocrtaenseT 29

KpuTtepum oueHok
«5» - 21 —27 6amaos (76 - 100%) «4» - 13 —20 damnos (47 — 75%)

«3» - 910 6amnoB (34 — 46%) «2» MeHee 9 6aJIOB

KoHTponbHas paboTta no Teme «YrneBogopoabi»
BapuaHT 2

YacTtb A. TecToBbIe 3a4aHNA ¢ BbIOOPOM oTBeTa

1 VYkaxute o6Lyto opMyny ankeHoB 16
1) CHae 2) C.H,, 3) CHan - 4) CHznss

2 YKaxuTe Kk Kakomy knaccy otHocutcs YB ¢ oopmynon CH; — C = CH, 16
I
CH,
1) ankaHoB 2) aJKeHOB 3) aJIKUHOB 4) apeHoB

3  YkaxuTe HasBaHMe n3omMmepa Ons BewecTsa, popmyna kotoporo CH,-C=C—- 16

CH,



10

11

12

13

1) menTuH-2 2) 6ytan 3) Oyren-2 4) 6ytun-1
YKaxute HasBaHue romorora aAns dytaHa
1) Oyren 2) 6yTuH 3) nponax 4) nponeH

YKaxute HasBaHWe BeLLEecTBa, Ans KOTOPOro XxapakTepHa peakuus
3amelLieHus

1) rexcan 2) rekcen-1 3) rexcuH-1 4) rexcaauen-1,3

YkaxkuTe HasBaHue BeLLecTBa, AN KOTOPOro XapakTepHa peakuusi
rMapvpoBaHus

1) meTan 2) mponaH 3) mpornex 4) sTan

t, Pt +HCI

Ykaxute dpopmyny Beluectsa X B Lenoyke npespatleHni C;Hs — CH, = CH —
CH3 — X

1) CH,CI-CHCI-CH, 2) CH,—CCI,—CH, 3) CHCHCI-CH, 4) CH,CI-CH,—CH;

YKaxunTte, cornacHo KakoOMYy npasBuily oCyLlecTBnAaAeTCcd npucoegnHeHmne
ranoreHoBogopoaoB K HECUMMETPUYHBIM ankeHam

1) Bropma 2) Kyueposa 3) 3aitueBa 4) MapkoBHUKOBa
YkaxuTte popMynbl BELLECTB, KOTOPbIE BCTYNAalOT B peakumio Apyr ¢ Apyrom
1) C;Hsu O, 2) C,H, u CH, 3) C,Hy, u HCI 4) C;Hs u H,O

OnpepenuTte, CKONbKO MOSEN yriekmcnoro rasa obpasyeTcsi npu NosiHOM
CropaHvm aTaHa

1) 1 monb 2) 2 MoJb 3) 3 mMonb 4) 4 Mmonb
CkornbKo B rpaMmax napoB BoAbl obpasyeTcsi npu oxuraHumn 5,8 r bytaHa
9r 2)15r 3)12r 4)18r

YcTaHoBUTE COOTBETCTBME MeXay (hOpMYon BeLLeCcTBa U KNaccom
yrneBodopOAOB, B KOTOPOMY OHO MPUHAANEXUT

Haszeanue sewjecmsa Obwas gpopmyna yeneeodopooa
A) OyTuH 1) C.H:u.
B) nenran 2) CiHa,
B) 6enson 3) C.Hanz
I') rekcen 4) C\Hzs

YcTaHOBMTE COOTBETCTBME MEXAY OpraHNYeCKnM BELLLECTBOM U €ero
NPUPOLOHBIM MCTOYHUKOM UM CNOCOOOM MPOMbILLIIEHHOIO MONYYEHUS: K
KaXKgon no3uumm, o603HavyeHHon OykBoW, NnoabepnTe COOTBETCTBYOLLYHO
nosumumto, 0603HavYeHHyo LmMdpon

Opeanuueckoe Tpupoonwiii ucmounux wiu cnocob nonyyenus
seujecmeo
A) GeH300 1) sBIISIETCSI OCHOBHBIM KOMIIOHEHTOM TIPHUPOIAHOTO
rasza
B) stunen 2) B 3HAYUTEIHHBIX KOJIMYECTBAX 00pa3yeTcs mpu

KpeKHuHTe HepTh

B) meran 3) nony4aroT TpUMEpU3aLKen alleTuiIeHa

4) monmy4aroT U3 CUHTE3-raza

16

16

16

16

16

16

16

16

26

26



YacTtb b. 3agaHusa co cBO60AHLIM OTBETOM

14 TlMepeuvncnute obnactn NpUMEHEHUs ankaHoB

15 HanuwuTte ypaBHEHUA XMMUYECKUX peakunn s cnegyrowmnx npespalleHum
CaC, —» C,H, —» CHs — CH:NO.. JanTe Ha3BaHNA npoayKTam peakumm

Yactb C. 3apaua

16 BbiBeguTe mMonekynapHyto bopmyny YB, MaccoBasa fons yrnepoaa u
BOAOpOAa, B koTopom coctaenstoT 81,82% u 18,18% . OTHocuTenbHas
NMOTHOCTb MNapoB 3TOro BeLecTBa No BOAOPOAY CocTasnseT 2

KpuTtepuu oueHok
«5» - 21 —27 6amnos (76 - 100%) «» - 13 —20 6amos (47 — 75%)
«3» - 9 —10 6amnos (34 — 46%) «2» MeHee 9 6aJLI0B
KoHTponbHasa paboTta no teme «Yrneesoaopoabi»
BapwuaHT 3

YacTb A. TecToBbI€ 3af4aHUA ¢ BbIGOPOM oTBeTa
1 VYkaxute o6Lyto hopmMyny ankmHoB

1) C.Hanee 2) C,H,, 3) C.Hans 4) C:Ha0 6
2 YKaxuTe, K Kakomy knaccy otHocutcsa YB ¢ dopmynon C¢Hs — CH;,

1) ankaHOB 2) anKeHOB 3) aJIKUHOB 4) apeHoB

3 YKaxuTe HasBaHue nsomepa ans sewecTtsa, popmyna kotoporo CH; — CH -
CH2 - CH3

I
CH;
1) 6yran 2) 2-metmnnporniad  3) 3-MeruineHTad 4) MmeHTaH
4 YKaxuTe HasBaHue romosnora ang oytmHa-1
1) OyTuH-2 2) MEeHTHH-2 3) nmenTHH-1 4) rexcuH-2

5 YKkaxuTe HasBaHWe BellecTBa, AN KOTOPOro XxapakTrepHa peakums
3amelLeHuns

1) rekcan 2) rekcen-1 3) rekcuH-1 4) rekcaauen-1,3

6 YkaxkuTe HasBaHue BELLEeCTBa, AN KOTOPOro XxapakTepHa peakums
nonumepusaummn

1) 6yramguen-1,3  2) Oyran 3) 6eH3o 4) IUKJIOTeKCaH

7 +Hso+HCI

Ykaxute popmyny Bewectsa X B uenoyke npespaweHnn C,H;OH—-X—CH,—
CH.CI

1) C,H, 2) C,H, 3) C,H; 4) C;H,

8 YkaxuTe HasBaHue peakumm NpucoeguHeHUs K aueTurneHy Bogbl
1) Bropria 2) Kyueposa 3) 3aiinena 4) MapkoBHHUKOBa

9 VYkaxuTe hopMyrnbl BELLECTB, KOTOPbIE BCTYNalT B peakLuio Apyr ¢ APYrom
1) C.Hs mw HCI 2) C;H, u Cl, 3) C;Hs u H,O 4) C¢Hs u H,O

10 OnpepenuTe, CKOMbKO MOMEW YreKUcroro ra3a obpasyeTcs Npy NOMHOM

26
66

46

16

16

16

16

16

16

16

16



CropaHunm aTeHa

1) 1 monp 2) 2 Monb

11 Ckonbko NUTPOB yrnekMcrnoro raza obpasyeTtcs, Npu cxuraHumn 6,8 r neHTUHa

1)3,36 n 2)11,2 7

3) 3 monb 4) 4 monb

3)6,72 1 4)3,42 n

12 YcTaHOBUTE COOTBETCTBUE MeXay POPMYION BELLECTBA U KIacCcoM
yrneBoaopoaoB, B KOTOPOMY OHO MPUHAANEXUT

Haszeanue ewjecmasa Obwas ghopmyna y2neeo00po0oos
A) Oyran 1) C.H:u.
b) auerunen 2) C.H.,
B) 6yraauen-1,3 3) C.Hzn
I') nporien 4) C.H:us

13 YcTaHoBWTE COOTBETCTBME MEXAY OPraHMYeCcKMM BELLECTBOM U CNocoboM ero

NPOMBbILUSIEHHOIO NONy4v4eHnaA:

K Kaxgow no3uuumn, 0603Ha4YeHHoN ByKBON,

noabepute COOTBETCTBYIOLLYIO NMO3ULMI0, 0G03HAYEHHYI LIMdpoi

Opzanuuecxue sewecmea

Cnocobul nonyuenus

A) 6eHzon

1) mommy4aroT B mporiecce MmoJIuMepH3alui

B) stuen

2) moy4aroT Npu KPeKUHTe HePTH

B) monustinen

3) mory4aroT B Iporiecce ByJIKaHU3AUN KaydyKa

4) moy4aroT Mpyu KOKCOBAaHUHM KAMEHHOTO YTIIS

YacTtb B. 3apgaHna co cBo60AHLIM OTBETOM

14 Tlepeudncnute obnactv NPUMEHEHUS ankMHOB

15 HanuwwnTte ypaBHEHUA XMUMUYECKUX peakumin Ans cnegyrowmnx npespaLleHuii:

CH, — C,;H, —» C¢Hs — C:HsCl. lariTe Ha3BaHMsa npogykTam peakumm

Yactb C. 3apgaua

16 BbiBeguTe MonekynsipHyto coopmyny ¥YB, maccoBasa gons yrinepoga u
Bogopoaa B koTopom coctaBnsaoT 92,31% n 7,69% . OTHocuTenbHas
NSOTHOCTb MNapoB 3TOro BeLLecTBa NoO BoAopoay coctaBngaeT 13

«5» - 21 —27 6anaos (76 - 100%)
«3» - 910 6amnoB (34 — 46%)

KpuTtepum oueHok
«4» - 13 —20 damaos (47 — 75%)

«2» MeHee 9 0aJ110B

KOHTPOJIbHASl PABOTA INO TEME

«KUCNoOPOACOAEPXKALLME OPFTAHNYECKUE COEAUHEHWNS».

1 BapuaHnT

Yactb A TecToBOE 3a/iaHue C Bbl60pOM NpaBUIbHOIoO OTBETA:

1. O6wasa dpopmyna npeaenbHOro 0AHOAaTOMHOIO cnupTa:

A) CnH2n+2 ’ E) CnH2n+1OH ’ B) Can—6r r) CnHZnO-

16

26

26

26
66

46



2. ByTtaHon pearupyer c:

A) NaOH, b) Na, B) H,0, I') Cu(OH),

3. ins anbaernaoB XxapakrepHa u3oMepus:

A) yrnepogHoro ckeneta, b) reometpuueckas,

B) nonoxeHus dyHKUMOHaNbHOM rpynnbl, M) NONOXeHUs 3aMecTuTenei.
4. YKCyCHasi KNC/10Ta pearuvpyer c:

A) Cu, b) Na,COs, B) KOH, I') C;H,.

5. CNo)cHbIN 3PP MOXKHO NONYUUTb peakLmeit:

A) rugponu3sa, b) atepudukauum, B) ruapupoBanus, ) oKncneHums.

6. KauecTBeHHas peakuMs Ha rMLIEPUH:

A) obpasoBaHue rnvuepata meam (II) spko-cuHero uBeTa, b) obecuBeunBaHne 6poMHoOI Boabl, B) nosiBneHue
ocagka cepebpa, M) BblaeneHve BoAOpoAa Npyu B3aUMOAENCTBUN C aKTUBHBIMU METaJIIaMM.

7. B ocHOBe npouecca nepepaboTku XUAKUX pacTUTEsIbHbIX Macesn B TBEpAbIE YKUPbI JIOKUT
peakums:

A) runpupoanus b) ruapatanus B) ombuenue I') ruaponus
~“ 8. BewecrBo CH; - CH, — CH — C = O Ha3biBaeTcs:

CHs H

A) 2-meTunbyTaHanb, b) 2-metunbyTtaHon, B) 3-MeTunneHTaHanb, IN) 3-MeTUNNEeHTaHoM.
9.'pynna — COOH - 310 coueTtaHue rpynn:

A) anbaeryaHow 1 rMapOKCUNbHON, B) KapboHUNTBHOW M anbaernaHom,

B) rmapokcunbHOM 1 aMUHOTpynnbl, ) KapBOHWUIBHOW U TUAPOKCUBHON.

10. CnoxHble 3¢hnpbl U30OMEPHDI:

A) kapboHoBbIM kucnotaMm, b) npoctbiM adupam, B) anbaerngam, IN) cnvprtam.

11. XXupbl — 310 C/ioXKHbIE 3(hpUPpbI:

A) rivuepuHa n XUaKux Kucnot, b) rnmueprHa n kapboHOBbIX KUCOT,

B) ravuepuHa 1 BbICLUMX XMPHBIX KUCAOT, M) CNMPpTa 1 BbICLUMX XXUPHBIX KUCTOT.
12.3taHanb pearmpyer c:

A) H,0, B) H,, B) CuSO,, ') Cu(OH),.

13. ®opMyna NnponaHOBOW KUC/IOTbI:

A) CH3 — COOH B) C;Hs — COOH B) CsH; — COOH I') GoHs — COH .



' 14. BewecTBo, hopMmyna kotoporo: CHs Ha3biBaeTcs:

' CH;-C-CH;
OH
A) 2-meTunnponaHon — 1, B) 6ytaHon- 2, B) 2- meTunnponaHon - 2, ') 6yTUNOBbIN CAMPT.
15. ®dyHkumoHanbHas rpynna - COH BxoauT B coctas:
A) kapboHoBbIX kucnot, b) agpupos, B) cnnptos, ') anbaernaos.
16. B pe3synbTaTte ruaposimsa CioXHbix 3(pmpoB obpasyroTca:
A) KMCNOTbI M anbaernapl, B) KUCNoTbl U CnpTh,
B) cnupTbl 1 BoAa, ') cnupThl 1 anbaernabl.
™ 17. BewectBo, (hopmyna kotoporo CH;- CH,—C =0
O — CH; Ha3biBaeTca:
A) MeTUNOoBLIM 3¢DMP NPONAHOBOM KUCNOTbI B) NPONMIOBLIN 3¢hUp METAHOBOK KUC/OTHI,

B) 3TnoBbLIN 3hMp 3TAHOBOM KMUCIOTbI, ) METUMOBLIN 3hUP STAHOBOW KUC/OTHI.

18. YcraHOBUTE COOTBETCTBUE MEXAY Ha3BaHMEM BeLleCTBa U KJIaCCOM, K KOTOPOMY OHO
npUHaaneXxwmT: 1) 2-metunrekcaHon- 2 A) deHosbl

2) 2,2- puMeTunrekcaHans b) cnoxHoie agupsbl
3) 4-mMeTunnNeHTaHoBas KMcnoTa B) anbaernabl
4) 1,2 — 6eHzonauon ') ogHOATOMHbIE Npeaen. CnMpThbI

1) kapboHOBbLIE KMCNOTbI

Yacts B
3AJAHMUME Nel. CocraBbTe (pOpMYJibl BELIECTB 110 HA3BAHUAM.
YpoBenb A.

e ['ekcanoi-3,
e 2-METWIIIEHTAHAIIb.

Yposens b.

o 4 A4-]IlumeTnin-5-3TUIOKTaHOBAsS KHUCIIOTA,
e 2-MeTwi- 5 —3Tmiarenranon -1

Yposens B.

e 2,2,55-TerpaMeTnirekcaHanib
e DTWIEHIIIMKOJb



3ATAHHUE Ne 2. CoctaBbTe (pOPMYJIBI OJHOTO H30Mepa U OJJHOT0 FOMOJIOTA J1JIsl
YKa3aHHBIX BellleCTB.

YpoBens A. ['ekcanon-3, .

Yposens b. 2-Metun-5- stunrentanon-1

Yposens B. 2,25 5-Terpamerunrekcananb

3AJTAHHUE Ne 3. CocTaBbTe ypaBHeHUsI peaKlMii, HA30BUTe BellecTBa:
YpoBensb A.

e ropenue meranosia CHsOH+ ... —» 7+ ?
e CH3COOH + ... -2 CH3COONa + ?

Yposens b.

e TOpeHue OyraHosa
e YKCyCHas KACIOTa + MarHui — ...... +...

Yposensb B. CH; #C,H; — CH3z — COH —C;,; HsOH

Yacte C
Pemre 3amauy:
Kaxoit o6beM (Tipu H.y.) KUCJIOpO/Ia ¥ BO3/IyXa He00X0auM it ropenust 92 r staHosa?

KOHTPOJIbHASl PABOTA MO TEME «KUCNTOPOACOAEP)KALLUE OPTAHUYECKME COEAAUHEHUS».
2 BapuaHT
YacTtb A TECTOBOE 3aaHue C BbIGOPOM NPaBUILHOMO OTBETA:
1. O6wasa dpopmyna npeaenbHbiX KAP6OHOBbIX KUCNOT:
A) CiHan42 , B) CiH20410H , B) CH2,0,, ) CiH,,0.

2. MeTtaHanb pearupyer c:



A) NaOH, B) Na , B) H,0 , ') Cu(OH),

3. BewecTBo — 0AUH M3 rNaBHbIX NPOAYKTOB (POTOCUHTE3A, NPOUCXOASALLErO B 3€/1eHbIX
pacrenmsax: A) rnioko3a b) caxaposa B) Boga IN) kucnopoa. 4. 3TaHON pearupyer C:

A) Cu, B) Na,C0s, B) K, I') CH; COOH.

5. CnoxxHbi! 3cMp NnoaBepraeTcs peakuum:

A) ruaponu3sa, b) stepudukaumm, B) ruapuposanms, ) oKncneHums.

6. KauecTBeHHas peakuus Ha 3TaHasb :

A) obpazoBaHue rnvuepata meau (II) sspko-cuHero uBeTa,

b) obecupeumBaHe GpPOMHOM BOABI,

B) nosiBneHune ocapka cepebpa,

) BbigeneHve BoOAOPOAA NPU B3aUMOAENCTBUM C aKTUBHBIMU METaIaMu.

7. Kakoe 13 BellecTB OKa3biBAeT HA OPraHM3M 4YeJsioBeka HapkoTuueckoe geicreue? A) CHs;OH; b)

™ 8. Bewecrso CH;- CH, — CH — CH; - C = O Ha3bliBaeTcs:
CHs OH
A) 6yTtaHanb, b) 2-meTunbytaHans, B) 3-MeTunneHTaHoBasi kKMcnoTa, ) 3-MeTunneHTaHos.
9.'pynna — COOH Ha3biBaeTcs:
A) anbgervaHoi b) kapbokcunbHoOM
B) ruapokcunbHol ) KapBGOHWTbHOM.
10. ®opmMyna BelwlecTBa, KOTOPOE UCNOJL3YIOT AJIS XpPaHEeHUsi 6MoiornyeckmMx npenapaTos, — 3TO:
A) C,H4; B) CH3COOH; B) CH30H; NGHsOH. 11. MnuuepuH — obs3aTenibHasa COCTaBHas 4acTb:
A) xwnpoB, b) kapboHOBbIX KMCNOT,
B) MuHepanbHbIX kncnot, M) cnvpra.
12.3taHoBas KUCNoOTa pearmpyer C:
A) CH30H, B) H,, B) CuSO,, IN) C1,.
13. ®opMmyna 6yTaHOBOI KUC/OTbI:
A) C4Hg — COOH, B) C;Hs — COOH, B) C3H; — COOH, I) CoHs — COH .
14. BewecrtBo, popmyna koTtoporo: CH; Ha3biBaeTcs:
' CH;-C-CH;3-OH
CH;

A) 2,2-gumeTnnnponaxon -1, b) 6ytaHon- 2,



B) 2- meTunnponaHon - 2, ') 2 - MeTunneHTaHon-2.

15. ®dyHkumoHanbHas rpynna - OH BxoauT B cocTaB:

A) kapboHoBbIX kucnot, B) agpupos, B) cnnptos, ') anbaernaos.

16. B pe3synbTaTte ruaponmsa xmpos obpasyrorcs:

A) KMCNOTbI M anbaernapl, B) KUCNOTbl U MHOrOaTOMHBIN CINPT,

B) cnupTbl 1 BoAa, ') cnupThl 1 anbaernabil.

™. 17. BewecrBo, ¢popMyna kotoporo CH;—C = O

O — CH; Ha3biBaeTca:

A) nponuoBbIi 3¢hMp METAHOBOM KUCNOThI, B) MeTUMOBLIN 3P NPONAHOBOM KUCOTbI,
B) 3TvnoBbIN 3¢hMp 3TaHOBOM KWUCNOTbI, ) METUIOBLINA 3bUP 3TAHOBOW KUCMOTbI.

18. YcTraHOBMTE COOTBETCTBME MEXKAY Ha3BaHMEM BellecTBa U KJ1acCoOM, K KOTOPOMY OHO
npuHagnexwmrt: 1) 1,3 — nponaHavon A) npocTbie 3upsbl

2) 2 - MmeTunneHTaHon b) MHOroaToMHble CMPTI
3) 4 - MeTunneHTaHanb B) anbaermabl
4) 1,2,3 — 6eH3onTpmon ') oAHOATOMHbIE Npeaen. CNupThl

1) dbeHonbl

Yacts B

3AJTAHUE Nel. Ha3oBuTe BeliecTBa 10 MeKIYHAPOAHON HOMEHKJIATYype.

YpoBenb A.

CH;z — CH,— CH, — CH, — CH,—CH — CH- OH | CH3 — CH~CH,~COOH. CH;
Ypogens B. CH; — CH,— CH, - CH- CH- COOH | | CH3 — CH~CH,~COH. CH; CHs
Yposens B. CH; — CH,— CH, - CH-CH, | | CH; — CO-CH,~CH; OH OH

3AJAHHUE Ne 2. CocTtaBbTe (pOPMYJIBI OTHOTO M30Mepa U OTHOT0 TOMOJIOTa K BelIeCTBY
u3 3aganus 1.

YPOBeHb A. CH3 — CHz—CHz—COOH
Yposens B. CH; — CH,— CH, - CH- CH- COOH | | . CH3CHj
Yposens B. CH; — CH,— CH, - CH-CH, | | OHOH

3AJAHHUE Ne 3. CocraBbTe ypaBHeHusi peakumii. HazoBurte Bemecrsa.



YpoBensb A.

e Topenue stunosoro cnupra CoOHs OH + 7 = 72+ ?
e CoHs50H +?—=2 CoHsONa + ?

Yposens b.

e TOpEHHE NEHTaHOJa
e YKCyCHas KUCJIOTa + IUHK — ? + ?

Yposens B.
e METaH — aleTHJIEH— ATaHaJlb — YKCYCHas KHCIIO0Ta

Yacts C PemmnTe 3a1a4y:

Kakoii 06béM (1pu H.y.) STUIOBOTO CIHPTA MOXKHO MOJYYUTh MPU OPOKEHUH TIIFOKO3bI
Mmaccoit 360 r?

11 Kjacc

KonTpoannas padora Nel mo pasneny «TeopeTudeckne 0CHOBbI XMMUM»
BAPHUAHT 1
YACTDH A

Ilpu evinonnenuu 3aoanuii 3moit yacmu (AIl- A13) evibepume moabKO 00UH U3 UeMbBIPEX
NPeOI0NCEHHBIX 6APUAHIMOE OMEemd.
A 1. Yxasicume Homep nepuooa u Zpynnvl, 6 KOMOPHIX PACROIONHCEH KPEMHUTL

niL v 2)I1, 1V K)AVALI 4) 11, 11
A 2.06uwee konuuecmeo 31eKmpoHo8 6 amome Xaopa

1)8 2)7 3) 35 4) 17

A 3.3apao adpa amoma mazHus u €20 OMHOCUMENbHASL AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3)24; + 19 4)2;+24+12; 24
A4. Hememannuueckue ceolicmea y snemeHmos A zpynn ycuiugaromes

1) cnesa HampaBo U B IpyIIax CBEpXy BHU3 2) cripaBa HAJEBO U B IPYIIAx CBEPXY BHU3
3) chpaBa HaNEBO U B TPYIIIAX CHU3Y BBEPX 4) cneBa HampaBo U B IPYIIaxX CHU3Y BBEPX

AS5. B kakom pady xumuuecKkue 31eMeHmbl PACHOI0MHCEHBL 8 HOPAOKE 603DACHAHUA UX AMOMHOZ0
paouyca?

1) Na, Mg, Al, Si 2)Li,Be, B,C 3)P,S,Cl,Ar 4)F,O,N,C

A6. Yucno neiimponos ¢ adpe amoma *°K pagno
D 19 2) 20 3) 39 4) 58

A7. B kakom pady Haxooamca moabKo HeMemanvl:
1)S,O,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom psady 3anucansl (hopmysivl eeuiecme moavKo ¢ KOGAAEHMHOU NOJAPHOU CA3bI0?



1) Cl,, NHg, HCI 2) HBr, NO, Br,  3) H,S, H;0, Sg 4) HI, H,0, PH;

A9. Kpucmannuueckyro cmpykmypy, R000OHYI0 CHpYKmYpe anmaszd, umeem

1) kpemueseM SiO; 2) okcun Hatpust Na,O 3) okcun yraepoza (1) CO 4) 6ensrit pocdop Py

A10. Kakue u3 ymeepocoeHuii 0 Ouccoyuayuu 0CHO8AHUIL 8 60OHBIX PACMBEOPAX 6EPHbL?

A. OcHosanus  600e QUCCOUUUPYIOM HA KAMUOHBL Memanna (unu nodoousiii um kamuon NH,") u
2uopoxcuo anuonst OH ",

b. Huxaxux opyzux anuonos, kpome OH", ocnosanus ne oopasyrom.

1) BEpHO TONBKO A 2) BepHO Tonbko b 3) BepHbI 00a yTBepxkaenus 4) o0a yTBEpKIeHUs
HEBEPHBI

All. Kakasa u3 npueedeHHbIX peakyuii He OMHOCUMCA K PeaKyuaM UWOHHO20 00meHna?
1) Ba(NO3), + Na,SO, = BaSO, + 2NaNO;
2) KOH + HCl = KCI + H,0
3) 2KMnNO, = K,MnO, + MnO, + O,
4) Li,SO; + 2HNO; = 2LiNO; + H,0 + SO,

AI2. Tonvko okucaumenvHvle C60IUCMEA NPOAGTAECH

1) cynpdua HaTpua 2) cepa 3) cepHas KucioTa 4) CyiabpUT Kamus

Al3. Ha cmewenue xumuueckozo pasnogecus ¢ cucmeme N, + 3H, pm—— 2NH; + Q
He OKaA3bleaem IUARUA

1) TIOHMKEHHE TEMITEPATyPhI 2) MOBHIIICHUE JTABIICHUS
3) yaajieHue aMMHaKa U3 30HbI PEaKIIny 4) mpuMeHEHNE KaTaan3aTopa
Yacmv B

Omeemom K 3ad0anuam uacmu B aenaemca nadop uughp unu uucino
B 3a0anuax B1-B4 na ycmanoenenue coomeemcmeus K Kaxcooii NOZULUU HEPEO20 CHMOAOUA
noobepume coomeemcmeyouyto nozunuto emopozo. (Llugpvt 6 omeeme mozym nosmopamucs).

B1. Ycmanoeume coomeemcmeue Mle(‘oy HA38aAHUEM XUMUYUECKO20 COCOUHEHUA U BUOOM
C8A3U AMOMOG 8 IMOM COCOUHECHU.

HA3BAHUE COEAMHEHWA BHUJ CBA3HU
A) muHK 1) nonnas
bB) azor 2) merammmueckas
B) ammuak 3) koBaneHTHAs MoJsipHast
I) XJIOpH]I KaJIbIIHS 4) xoBanentHas HETIOJIApHAst

B2. 50 2 caxapa pacmeopunu e 100 2 eodbl. Maccoeas 00aa caxapad e rnosay4yeHHoOM pacmeope
pasHa %. (Omeem 3anuwume ¢ MO4YHOCMbIO 00 yesbix).

B3. Ycmanosume coomeemcmeue Meofcdy ypaeHenuem peakuuu u eeuiecmeom-
oKucjiiumeiiem, yvacmeyrouium 6 oannou peaxkuuu.



YPABHEHHE PEAKIINH OKHUCJINTEJb

A) 2NO + 2H; = N, + 2H,0 1) H,

B) 2NH; + 2Na = 2NaNH, + H, 2) NO

B) H, + 2Na = 2NaH 3) N,

') 4NH; + 6NO = 5N, + 6H,0 4) NH;
B4.

Yemanoeume coomeemcmeue mercdy convio u peaxyueii cpeost 6 ee 600HOM pacmaeope.

COJIb PEAKIIWS CPEJBI
A) HUTpaT Oapus 1) kucnas
B) xnopun xenesa (111) 2) HeHTpanbHas
B) cynbdar aMmmMoHUS 3) menounas

I) arerar Kajausg

Yacre C
( oTBeT 3aMUIIUTE C MOJHBIM 00bSICHEHHEM)
UT0 TaKoe CKOPOCTh XUMHYECKON PEAKITUU, OT KaKuX (paKTOPOB OHA 3aBHUCHUT, MPUBEIUTE MPUMEPHI
n3 xu3aun( IPUPOJHBIX SIBJIEHWUM, BBITA JIIOJEN, TPOMBIIIJIEHHOCTN).

OyeHueaHue:

Yacme A — npasunsHbili omeem 1 6ann

Yacms B— B1,B3,B4 — 2 6anna 6e3 owubku. 16aan — lowubka
B2 - 1 6ann

Yacme C- 3 6anna

MaKkcumanbHoe Koauyecmeo bannos: 23

23-226anna — «5»

21-16 — «4»

15-11-«3»

MeHee 10 — «2»

Kontpoabhas padora Nel mo paszgeny «Teoperudeckue 0CHOBbI XUMUM))
BAPHUAHT 2
YACTDB A
Ilpu evinonnenuu 3adanuii Imou yacmu (AIl- AI13) evibepume moaAbKO 00UH U3 UEeMBIPEX
npPeodI0IHCEeHHBIX 6APUAHIMOE OmEema.
A 1. Ykasicume nomep nepuooa u Zpynnul, ¢ KOMopwvixX pacnoioNcet 2epManuii

IV )1, IV 3) IV, IV 4) 1V, 1l
A 2.00uee Konuvecmeo 31eKmpoH08 6 Amome MolulbAKa
1) 33 2)5 3) 75 4) 41
A 3.3apao aopa amoma gocghopa u eco omuocumenvhan AmMoOmMHaAA macca:
1) +31; 15 2) +15; 31 3) 30; + 15 4)3;+31+15; 31
A4 B paoy Mg — Ca — Sr — Ba cnocoonocms memaiinos omoagams 31eKnpoHbl

1) ocnaGepaer 2) Bo3pacrtaer 3) He u3MeHseTcs 4) U3MEHSIETCsl ePHOANIEeCKU

AS5. B kakom pady xumuueckue 31eMeHmbl PACHOI0MHCEHBL 8 HOPAOKE 603DACHAHUA UX AMOMHOZ0
paouyca?

1) Na, K,Rb,Cs 2)Li, Be,B,C 3)0O,S,Cl,Ar 4)F, O, N,C

o 16
A6 Hucno neiimponos 6 adpe amoma —S pasHo



1) 16 2)32 3)12 4)24
A7. B kakom paody Haxooamcsa mojibKo Memasivl:
1)S,0,N,Mg 2)N,O,F H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8 Koeanenmnas nenonapnas ceésa3v peanusyencsa 6 cOeOuHeHuu
1) cro; 2)P,0s 3)S0, 4)F,

A9 MoneKkynapHuyrwo Kpucmaaiuueckylo peuiemKy umeen Kaxncooe u3 08yx eeuiecme:
1) rpaduT U aamas 2) KpeMHUH U HOA

3) xJyiop u okeun yrieponaa (I1V)  4) xmopua 6apus u okcuy OGapus

A10 Kaxue u3 ymeepacoeHuil 0 OUCcoyuayuy KUciom 6 600HbIX PACMEopax epHul?
A. Kucnomui ¢ 600e ouccoyuupyrom na kamuomst 600opooa H * u zudpoxcuo anuonst OH .
B. Hukxakux opyzux kamuonoe, kpome H' , kucnomst ne oépazyiom.

1) BEpHO TOJBbKO A 2) BepHO TobKO b 3) BepHBI 00a yTBepxaeHuss 4) 00a yTBepKICHHS
HEBEPHBI

A1l Peakyus, ypasnenue komopoii CaCOz + CO, + H,0 = Ca(HCOg),, as1semca peaxuuei

1) o6mena 2) coenuaeHuS  3) pa3ioxeHUs 4) 3aMemeHUs

AI2 Kak oKUCIUTE]Ib cepa BHICTYNAeT B peaKIuu ¢

1) XJIOpOM 2) KHCIIOpoaoM  3) OpomMoM  4) Kere30M

A13 Pasnosecue peaxyuu CaCO;3 == Ca0+ CO, - Q cmewaemces enpaeco npu

1) YMEHBILICHUH TEMIIepaTyphl U YBEIUYEHUH JTABICHUS
2) YBETWYEHUH TEMIIePaTyphbl M YMEHbBIIEHUH TaBICHUS
3) YBEIHYEHUH TEMIepaTyphl U YBEINUSHUH JTABICHUS

4) YMEHBUICHUHN TEMIICPATYPbI U YMCHBIICHUU NaBJICHU

Yacms B
Omeemom Kk 3a0anuam yacmu B aensemca nabop yupp unu uucno
B 3a0anuax BI-B4 na ycmamnoenenue coomeemcmeus K Kaxicooil nO3UUUU NEPE020 cmoadua
noobepume coomeemcmayouiyio nozuuuro 6mopo2o. (Lughpovr ¢ omeeme mozym noemopsamucs).

BI1 B1. Ycmanoseume coomeemcmeue Meoiwy HA38aHUEM XUMUYECKO20 COCOUHEHUA U
8UOOM C6A3U AMOMOB 8 IMOM COCOUHEHUU.

HA3BAHUE COEAUMHEHWSA BUJ CBA3HU
A) memp 1) nonnas
b) OpoM 2) merammmueckas
B) sranon 3) koBaneHTHAs MoJIIpHas
I) XJIOPHUI KAJIbLIHS 4) xoBanentHas HETIOIApHAs

A) BOJA



B2 122 conu pacmeopunu é 100 2 600b1. Maccoeas 0014 conu 6 nOIY4eHHOM PACHEOpe PAGHA
%. (Omeem 3anumume c MOYHOCHBIO 00 UEIIbIX).

B3 Ycmanoseume coomeemcmeue meincoy ypasnenuem peakyuu u popmynoi eeujecmea, KOmopoe
6 OAHHOIL PeaKyuu A6IAEMCA OKUCTUMENEM.

YPABHEHME PEAKIIUH OKUCJINTEb
A) H,S +1,= S + 2HI 1) No,
B) 2s+c=cs, 2) H,S
B) 250, + 2Kl = 1, + SO, + K,SO, 3) Hi
) s+3NO,=50;+3NO 4 s
5 so,

6) 1,

B4. Ycmanosume coomeenmcmeue mexicoy Hazganuem 6euiecmea u cpeooli e2o 600H020 pacmeopa

HA3BAHUWE BEHIECTBA CPEJIA PACTBOPA
A) cyibdaT UHKa 1) xucnornas
b) HUTpAT pyouust 2) HeHTpanbHas
B) (dbropua kamus 3) LIEJIOYHAas

) ruapodochar HaTPUA

Yacre C
(oTBeT 3aMMIIMTE C MOJHBIM 00bICHEHHEM)
UYTo Takoe CKOPOCTh XUMUYECKON PEaKIUU, OT KaKuX (aKTOPOB OHA 3aBHCHUT, IPUBEIUTE MPUMeEPHI
n3 xu3uu( IPUPOJHBIX SIBJEHUM, BBITA JIIOJIEN, TPOMBIIIJIEHHOCTH).

OyeHusaHue:

Yacme A — npasunsHbili omeem 1 6ann

Yacms B— B1,B3,B4 — 2 6anna 6e3 owubku. 16aan — lowubka
B2 - 1 6ann

Yacme C- 3 6anna

MaKkcumanbHoe Koauyecmeo bannos: 23

23-226anna — «5» 21-16 — «4» 15 -11-«3» MeHee 10 — «2»

OTBETbI:

Ne Bapuaum 1 BapuaHm 2
A1l 2 3
A2 4 1
A3 2 2
A4 4 2
A5 4 1
A6 2 1
A7 2 3
A8 4 4
A9 1 3
A10 3 2
Al1l 3 2
A12 3 4




Al3 4 2

B1 2431 24313

B2 33 11

B3 2412 2451

B4 2113 1233

C 1.CKOpoCTb XMMUYECKOM peakumMm onpeaensaerca M3MeHeHUem

KOMIMYecTBa pearvpylowmx BewecTs WUaM NpPoAYKTOB peaKkumu 3a
eINHNLY BPeMEHU B eAMHULE 0bbema.

2.CKOpOCTb 3aBUCUT OT:
Mpupoabl pearnpyowLmnx BeLLeCTB;
KOHLEeHTpaummn pearnpyrowmx BewecTs

Temnepatypbl

KaTanusatopos/mHrmbutopos

3.Mpumepsl

KonTtpoJubHas padora no reme «Heopranunyeckas xumus» 11 kiaace

Saxanuda "Ha «3»

1. CootHecute 001TyI0 GOPMYITY U KJIACC HEOPTAHUUECKUX COCTUHEHUI

A. 9,0y 1. Kucnotsl
b. HA 2. OcHoBauug
B. Me(OH)p 3.0Oxcuanl
I'. Me,Ap 4. Comn
LA | | b | | B | T
2. Beimumure oTAENTbHO XUMHUYECKHE (DOpPMYIBI COJIEOOPAa3yIOMIMX KHCIOTHBIX H

OCHOBHBIX OKCHUJOB:

NaOH, AICls;, K0, H,SO4, SO3, P,0s, HNOs, CaO, CO.

Kucnorasie OKCHJbI

OCHOBHBIC OKCHJbI

3. BrInuinTe XMMHYECKHE q)OpMy.]'IBI OCHOBaHMH B ABa OTACIBbHBIX CTOJIOMKA: mcJIoun

U HCPACTBOPUMBIC OCHOBAHUA U HA30BUTC HX:
MnO, P,0s, Ca(OH),, CO, Al(OH)s, BeO, Mg(OH),,K,0, ZnO, KOH, CrO;

4, CocraBbTe YPaBHCHUS peaKHHﬁ, HAa30BUTC NMMPOAYKTBI:

Na,O + H,COs3

—
ZnO + HCI
—
CaO + HNO3
—

Fe,O3; + H,SO,4




5. Xumuueckasi peakuus, ypaBHeHHe KOTOPOi
K20 + 2HNOj3; = 2KNO3; + H,O, oTHOCHTCS K peakuusiM
1) paznokenust  2) coenquHeHus 3) oOMeHa  4) 3amelneHus
6. CocraBbTe xuMHUYecKHe (OPMYITBI COJICH IO UX Ha3BaHMIM: xjopu xenesa (11),
runpocynb(u Kamus, cynbGua Kaaus, cyabpaT Kamus, CyabQUT HaTpus,
oprodocdar xenesa (1), HuTpaT Maraus, kapOOHAT HATPUSI.

7. Uuaukarop PpeHosdpraiend B IeJT0YHON cpee CTAHOBUTCH
1) GecuBeTHBIM  2) MaJMHOBBIM  3) KPacHbIM  4) JKEJIThIM
8. CBoiicTBO, KOTOpOE SABJISIETCSI OOIIMM JIJIsI HEPACTBOPUMBIX OCHOBAHMII M 1IEJI0Y€ii:
1) B3auMOJICHCTBHE C KUCIOTHBIMU OKCHIIAMU
2) B3aMMO/JICHCTBUE C KHCIOTAMHU
3) B3auMO/ICHCTBHE C COMIIMU
4) pasyoxeHue

9. Boruuciaure MoJIsIpHYI0 KOHIeHTpauuio 20%-ro pacTBopa XJopuaa Kajaus
(mmoTHOCTHL pacTBOpa= 1,13 r/mu).

10. Bbmucvmme, 60 CKOJIbKO pas3 yeejiudumcsa CKopocmbs peakuyuu npu noebliieHuu

memnepamypuot om 30 0o 70 ° C, ecnu memnepamypusiii KoIpguyuenm ckopocmu pasen
2.

KonTtpoJubHas padora no reme «Heopranunyeckas xumus» 11 kiaace
3ananus Ha «4»

1. YcTaHOBHUTE COOTBETCTBUE MEXAY XUMUUYECKOM (hOpMyIIOi BelecTBa U
KJIACCOM HEOPTaHMYECKHX COCIMHEHUM, K KOTOPOMY OHO MPUHAJICKHUT.

K20, Na20, H2CO3, KOH, MgS04, Mg(OH)CI, H2S, H3PO4, CaBr2,
CO2, P205, HNO3, NaHCO3, Na3P0O4, Na20, KH2PO4

Kucnotel Conn OKcuanl OcHOBaHuA

2. JlonumiuTe ypaBHEeHUs] XHMU4YECKHX PeaKIUili 1 HA30BUTE THIL.
1) LiOH + SO3 —= 2) NaCl+AgNO; —=
3) ZnSO4+KOH — 4) SO, +Op; —

3. PaccraBbTe K03pPUIHEHTHI METOA0M IJIEKTPOHHOI0 0ajaHca:
Zn + H,SO,=> ZnS0O,4+ H,S+ H,O

4. CocTaBbTe ypAaBHEHHMS] XUMHYECKHUX PeaKUi, COOTBETCTBYIOIIUX
cxeme (mepBblil nepexoa padepure ¢ Touku 3peHusi OBP, Tpernii-c
To4YKHU 3penusi TIM):

Mg =>MgO=>MgCl,=>Mg(OH),=>MgO
5. Paccuumaiime obvem (H.y) okcuoa cepwi (IV),komopulil oopasyemcs npu
corcueanuu cepvl maccou 6,4 2.
6. CxoJIbKO TpaMMOB XJIOpH/IA ITWHKA TTOTYYUTCS IPU PAaCTBOPCHUHN
n30bITKa 1TuHKA B 20 rpamMmax 10%-HOro pactBopa COJISTHON KUCIOTHI?
7. CocTaBbTe MOJICKYJIIPHOE U HOHHO-MOJIEKYJISIPHOE YPABHEHUS
B3anMoiercTBus B pactBope Mexay CuSO4 u NaOH.



KonTpoabHas padora no teme «Heopranuyeckasi xumus» 11 kiaace
3aganud Ha «5»

1. JlomojgHuTE CXeMY U IPUBEIUTE IO TPU MIPUMEPA B KAXKIOM CIydae

/[ OCHOBHbI€ KNacCbl HEOPraHUYECKUX COeANHEHNI ]

oKCuAbl

Coneobpa
3ytowme

<

=
=

Kucnotbl

\?\

=

Kucnble

=L
SR Ok
@ pambie

2. CBoiicTBO, KOTOpOE SIBJIAAETCSI OOIIUM /1JIsl HEPACTBOPUMBIX OCHOBAHM M 11IeJI0Yeli:

1) B3aMMOJICHCTBHE C KMCIIOTHBIMH OKCHIIAMH
2) B3aUMOJICHCTBHE C KHCIIOTAMH

3) B3aUMO/ICHCTBHE C COJISIMH

4) pa3ioxeHue

3. JlaHa cxeMa nmpeBpanieHuii:
tO
Cu — Cu Cl,— Cu(OH), —» X
Hanwumure MoJieKysipHbIe YpPaBHEHHS PEAKIIU, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTh
yKa3aHHbIC MpeBparieHus. st Broporo nmpeBpaiieHus COCTaBbTe COKPAIICHHOE HOHHOE
ypaBHEHHE PEaKIIUU.
4. CoCcTaBHTh YpaBHEHUE OKUCIIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIIMH METOIOM
AIIEKTPOHHOTO OanaHca.
Ag + HNO3; — AgNO;3; + NO + H,0
5. CocraBbTe ypaBHEHHUS PEAKIUil TUAPOIIH3a CIEAYIONINX COJIel B COKpaIIeHHOW HOHHOM,
MOHHOU U MOJIEKYISPHBIX (popmax:
a) NaNO2; 6) K2CO3; B) NHA4CI.
VYKaxuTe peakiuio cpeibl B paCTBOPAX ITUX COJIEH.
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