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1. NOSACHUTEJIBHAS 3AIIUCKA
Pabouas nporpamma no yue6HOMy npeamMeTy «Xumus» (6a3oBbiid ypoBenb) it 10-11 kmaccoB

COCTaBJICHAa Ha OCHOBE:

e ®depnepanbHOro 3aKkoHa 00 0Opa3oBanuu B Poccuiickoit ®eneparnuu (ot 29.12.2012 N 273-
@3 (pexn. ot 29.07.2017)),

o @enepadbHOTO TOCYAAPCTBEHHOTO  00pA30BaTENBHOIO  CTaHIApTa CpPEOHEro  0OIero
obpaszoBanus ([Ipukas Munucrepcrsa oopa3zoBanus u Hayku PO ot 17 mas 2012 1. Ne 413 «O6
YTBEPXKICHUH (PeaepaibHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa CPEAHEro
o011ero 00pa3oBaHus» C MOCIEAYIOIUMHA U3MEHEHUSIMHU U JOMOJIHEHUSIMH,

e apropckoii nmporpammel K tuaur YMK O. C. 'abpuensHa: yueOHO-MeToquUecKoe mocoodue /
O. C. I'abpuensn. — M.: [Ipoda, 2017.

B cucreme ecrecTBeHHO-Hay4yHOro 0Opa30BaHUs XUMHs KaK y4eOHBIN MpeaMeT 3aHMMaeT BaKHOE
MECTO B TO3HAaHUM 3aKOHOB NPUPOAbI, (OPMHUPOBAHUU HAYYHONH KapTHHBI MHUpA, XMUMHUYECKOH
IPaMOTHOCTH, HEOOXOIMMOW JJIsi MOBCEJHEBHOM >KMU3HU, HABBIKOB 370POBOTO U 0€30IacHOro JJis
YeJI0BEeKa M OKpPYXKAWLIeH ero cpeapl oOpa3a >KM3HM, a TAKKE B BOCIMTAHUM SKOJIOTMYECKON
KyJIbTYphl, (DOPMUPOBAHHH COOCTBEHHOW MO3HMIMU IO OTHOIICHUIO K XUMHUYECKOW HH(OpPMAIIHH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

VYcnemHocTh M3ydeHusi yuyeOHOro IpeaMeTa CBsA3aHa C OBJIAJIEHUEM OCHOBHBIMM IOHSATUSMU
XUMHH, HAyYHBIMU (aKTaMH, 3aKOHAMU, TEOPUSAMH, IPUMEHEHUEM ITOTYYEHHbBIX 3HAHUN [P pEIICHUN
IIPAKTUYECKUX 3a]au.

Ha 0a3zoBoM ypoBHe u3yueHue npeamera «buonorus» B yactu (OpMHUpPOBaHUSA y OOyHAIOLIMXCS
HAYy4YHOI'0 MHUPOBO33PEHUS], OCBOEHUS OOIIEHAYyYHBIX METOJIOB, OCBOECHUS MPAKTUYECKOTO MPUMEHEHUS
Hay4YHbIX 3HAHUM OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C IMpeaIMeTaMu 00JiacTel eCTeCTBEHHBIX,
MaTE€MaTUYeCKUX U T'YMAHUTAPHBIX HAYK.

2. OO0mas xapakTepucTuka yue0HOro npeamera
OcHOBHBIMU TIPOOJIEMaMU XUMHUU SIBIISIIOTCS U3YUEHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH
WX CBOMCTB OT CTPOCHHsS, KOHCTPYHUPOBAHHE BEIECTB C 3aJaHHBIMH CBOMCTBAMHU, HCCIEIOBAHUE
3aKOHOMEPHOCTEH XMMHYECKUX IpPEBpPAlICHUH M IMyTel YNpPaBICHUS UMM B LENAX MOTYyYECHHS
BEILIECTB, MAaTEPUAJIOB, SHEPTUH.
[ToaTomy B paboueii mporpaMme MO XUMHH HAIIUTA OTPaKEHHE OCHOBHBIE COACPKATENbHBIC THHHUH:
* «Bewjecmeo» — 3HaHUA O COCTaBe M CTPOCHUU BEIIECTB, MX BAXKHEUIINX (UIMYECKUX U
XAMHUYECKHUX CBOMCTBAX, OMOJOrMYECKOM JICHCTBHU,
* «Xumuueckasa peakyusa» — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE CBOMCTBA
BEIIIECTB, CIIOCO0aX yMpPaBJICHUS] XUMHYECKUMU TIPOIIECCAMU;
» «Ilpumenenue éeuwyecme) — 3HAHUS U OTIBIT MPAKTHYECKON JACSATEIHPHOCTH C BEIIECTBAMHU, KOTOPHIC
HamOoJee YacTo yMOTPEONSIFOTCS B TOBCETHEBHOW  KHM3HM, IIHPOKO HCIOJB3YIOTCS B
MIPOMBILIIIEHHOCTH, CETLCKOM X035IMCTBE, HAa TPAHCIIOPTE;
* «3bIK Xumuu» — cHUCTEeMa BAXKHEUIIUX MOHATUW XMMHUU M TEPMHUHOB, B KOTOPBIX OHH
OMUCHIBAIOTCS, HOMEHKJIATypa HEOPTraHUYECKUX M OPraHMYECKUX BEILIECTB, T. €. UX Ha3BaHUs (B TOM
YUCJie W TPUBHUAIBHBIC), XUMHUYECKHEe (QOpMyJbl W ypaBHEHHUs, a TakKe IMpaBuja TepeBojia
WH(pOpMaIIUU ¢ POTHOTO WIIM PYCCKOTO SI3bIKA HA SI3bIK XUMHUU U OOPATHO.
N3yuenne xumum B cTapiieil Imkoje Ha 0a30BOM YpPOBHE  HANpPaBJICHO Ha JOCTHXKEHUE
CHEAYIOIIUX LeJeH:
® OCBOCHHE 3HAHMII O XUMHUYECKON COCTaBISIOIIEH €CTECTBEHHOHAyYHOM KapTUHBI MHpA,
BOKHEUIIINX XUMHUYECKUX MMOHATHSIX, 3aKOHAX U TEOPHUSIX;



e OBJIaJlecHHe YMEHHMSIMM TPUMEHATh IOJyYEHHbIE 3HAHUSA JUIsI OOBACHEHHS Pa3HOOOPa3HBIX
XUMHYECKUX SIBIEHUI M CBOICTB BEIIECTB, OLEHKU pOJU XHUMHH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MMOJyYeHUN HOBBIX MaTEPUAJIOB;

e pa3BUTHe I[O3HABATEJIbHBIX MHTEPECOB M MHTEUIEKTYalIbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUM C UCMOJIb30BAaHUEM PA3IMYHBIX HUCTOUYHHUKOB
uH(pOpMalIUY, B TOM YHCIIE KOMITbIOTEPHBIX;

e BOCIHMTaHHe YOESXJIEHHOCTH B MO3UTHBHON POJM XMMHUHU B JKU3HU COBPEMEHHOIO OOIIECTBa,
HE00XOIUMOCTH XMMHUYECKH IPaMOTHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIeH cpere;

® NpUMeHEeHHe MOJYyYeHHBIX 3HAHMI UM yMeHM# 11 0€30MacCHOTO MCIOJIb30BAHMS BELIECTB U
MaTcepurajioB B 6BITy, CEIBCKOM XO3SMCTBE M Ha MIPOU3BOJACTBC, PCHICHHUA IMPAKTHYCCKUX 3ajlad B
MOBCEIHEBHON KU3HU, NPEAYNPEXKICHUS SBICHUN, HAHOCAIIMX Bped 30POBBIO 4YelIOBEKa W
OKpy>Karollen cpene.
®opMbl OpraHu3alnuu 00yYeHHsi: UHIMBUlyallbHAs, TApHAas, TPYIOBasi, UHTEPaKTUBHASI.

OCHOBHBIE 3a0auu V3y4YeHUs XUMUU B LIKOJIE:

. Gopmuposams 'y 0OydaIOIIMXCSI YMEHHS BHJETh U IOHMMATh LIEHHOCTb OOpa30BaHMUI,
3HAYUMOCTh ~XMMHUYECKOTO 3HAaHUS I KaXJOro YeloBeKa HE3aBHUCHUMO OT  €ro
npodeccuoHaNbHON e TEIbHOCTH;

o ¢dopmuposams TPEICTABICHUS O XHUMHUYECKOH COCTABIAIOIIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MHpPA; YMEHHs OOBSCHATH OOBEKTHI U MPOLIECCHl OKPY’KaoUIEH IeHCTBUTENLHOCTH,
UCIIOJNB3YS JJIS TOT0 XUMHUYECKUE 3HAHUS;

o 061adesams METOAAMHM HAYYHOTO MO3HAHUS /sl OOBSCHEHUS XHUMHUYECKUX SIBICHUNA U
CBOICTB BELIECTB, OIICHKU POJIM XUMHUU B PA3BUTHU COBPEMEHHBIX TEXHOJIOTUN M TMOJIyYEHUU
HOBBIX MaTEPHAJIOB,;

o socnumuléams yOKIACHHOCTh B TO3UTUBHOM pOIM XHMHUU B JKM3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3/0POBBI0 M OKPYXKArOIIeH
cpene;

. npuMeHsamyb TONYYCHHbIE 3HAHW I O€30MacHOTO HCIOIb30BaHMS BEIIECTB U MaTepPHAIOB
B OBITy, CENbCKOM XO3SHCTBE M Ha MPOHU3BOJACTBE, pEIICHUs MPAKTUYECKUX 3a/lad B
MOBCEHEBHOM KU3HU, MPEAYNPEKACHUS SBICHUM, HAHOCSIIMX BpEJA 3J0POBBIO YEIOBEKA U
OKpYKarolleu cpene;

. paseéusams  MO3HABATEIIbHbIE HWHTEPECHhl, HHTEIJIEKTyalbHble U  TBOPYECKHUE
CIIOCOOHOCTH yYaIlUXCsi B MPOIECCe HM3Y4YeHHUS WMU XMMHYECKOM HayKHM W ee BKIaJa B
COBPEMEHHBIN HAyYHO-TEXHUYECKUI IPOrpecc;

o ¢dopmuposams BaKHEHIIME JOTMYECKUX ONEpaluil MbIIUIeHUs (aHajdu3, CHHTE3,
000011eHNe, KOHKPETH3allus, CpaBHEHUE U JP.) B Mpollecce MO3HAHUS CUCTEMbl BaKHEUIITHX
MOHSITUH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH M CBOMCTBAX XUMHUYECKUX B €I €CT B ;

. 0e1adesamy KJIFOUEBBIMU KOMIETEHUUSIMU (yueOHO-TT03HABATENLHBIMU,
I/IH(i)OpMaIII/IOHHI)IMI/I, OEHHOCTHO-CMBICJIIOBBIMHU, KOMMYHI/IKaTI/IBHBIMI/I).

3. MecTto npeamera B y4eOHOM IJIAHE.
VYueOusiit mman MBOY «COILl Ne12» Ha u3ydenue yuebHoro npenmMera «Xumus» B 10-11

KJ1accax OTBOJMT 138 yacoB u3 pacuera 2 yaca B HEAEIIO:

10 xkiaace 11 kaacc
70 yacoB 68 yacoB




4. Conep:kanue y4eOHOTI0 nmpeamMera

OCHOBBI OPraHUYecKOi XUMHHU

[losiBieHHEe M pa3BUTHE OPraHUYECKOM XUMUM Kak Haykd. [Ipenmer opraHmyeckon xumuu. Mecro u
3HaUYE€HHE OPTaHMYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHHUE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJICHTHOCTH.
OCHOBHBIE MOJOKEHUS TEOPUH XMMUYECKOTO CTPOEHUsI OpraHndeckux coequHeHuii A.M. bytieposa.
VYriepoaHbIi CKENEeT OPraHMvecKoi MoJieKyJbl. KpaTHOCTh XMMHUECKOW CBSI3U. 3AaBUCUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOI0 CTpoeHUs Mojekyls. M3omepus u uzomepsl. [lonsarue o ¢GyHKIMOHATBHOM
rpynne. [IpuHuumnel kiaccupukaluu opraHudeckiux coequHeHunii. CucteMaruyeckas MexIyHapoIHas
HOMEHKJIaTypa U MPUHLHUIIBI 00pa30BaHMs Ha3BAHUM OPraHMYECKUX COeAMHEHUN. TUIbI XUMUUYECKHUX
peaKkuuii B OpraHu4eCKON XUMHUH.

Ankanbl. Cmpoenue monexkyavt memana. I'OMoNorudyeckuid psig  ainkaHoB. [omonoru.
Homenxknarypa. 3oMepust yriiepoiHoro ckenera. 3aKkOHOMEPHOCTH U3MEHEHUS (DU3HMUECKUX CBOHCTB.
XuUMUYECKHEe CBOMCTBAa (HAa MpUMEpe METaHa W 3TaHAa): PEaKIMH 3aMelleHus (TaJoreHUpOBaHUE),
JNETUPUPOBAHMS KaK CIIOCOOBI TOJMYYEHHUS BaKHEMIIMX COEJMHEHH B OPraHUYECKOM CHHTE3E.
l'openne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIUIa B MPOMBIIUICHHOCTH U OBITY.
Haxosxenue B npupojie 1 IpUMEHEHUE alIKaHOB.

Ankensl. Cmpoenue monexynvl smuiena. ['omonormyeckuil psif ankeHoB. Homenkmatypa.
N3omepus yriepogHoOro CkejieTa M MOJIOKEHHS KPATHOW CBS3U B MOJIEKYJE. XMMUYECKUE CBOMCTBA
(Ha mpuMepe ATUJIEHA): peaklUUu NPUCOENMHEHUs (TaJOreHUpOBaHUE, cuopuposaHue, TUApaTaIys,
2UOPO2ANI02eHUPOBaHUEe) KaK CIOCO0 MONydeHHs] (PYHKIMOHAIBHBIX MPOU3BOAHBIX YTIIEBOJAOPOJIOB,
ropenus. [lomumepusanus 3TUiIeHa KaK OCHOBHOE HaIlpaBJI€HUE €r0 UCIOb30BaHus. [lonmaTunen kak
KPYINHOTOHHAKHBIM TPOAYKT XUMHUYECKOTO Mpou3BojacTBa. lIpumenenue stunena. [lowamue o
YUKTIOAIKAHAX.

Ankaauensl U kaydyku. [loHsTue 00 anmkagueHax Kak yriIeBOJOPOAaxX C JIBYMS JIBOWHBIMHU
cBsa3simu. [lomumepusamnus nuBuHuia (OyTaaueHa-1,3) kak crmoco0 MOMy4YeHHsS] CHHTETHYECKOTO
kayuyka. HaTypanbHbli 1 CHMHTETHYECKHH Kaydykd. Bynkanmsanus kaydyka. Pesuna. Ilpumenenue
Kay4dyKa U PE3UHBI.

Ankunbl. CmpoeHue monexyavt ayemunena. I'oMonorudeckuii psj aakuHoB. HomeHkiatypa.
N3omepus yriepoaHOro CKejieTa W MOJIOKEHHSI KPATHOM CBA3U B MOJIEKyJe. XMMUYECKUE CBOMCTBA
(Ha mpuMepe areTuiieHa): peakIuy MPUCOeINHEHUs (TaJlOTeHUPOBaHue, cuopuposanue, TUAPATAIIHS,
2u0po2ano2eHuposanue) Kak crnocod moaydeHus MOJIMMEPOB U IPYTUX MOJIE3HBIX MPOAYKTOB. ['opeHue
aleTulIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHM MJii CBAapKHM U PE3KU METAJLJIOB.
[IpuMeHeHue anerusneHa.

Apenbl. beH30n1 Kak mpeacTaBUTENh apOMAaTHYECKUX YIIIEBOJAOPONOB. CmpoeHue Monexynvl
Oenzona. XUMUYECKHE CBOMCTBA: peaklMM 3aMelleHus (TaJoreHupOoBaHUE) KaK CIOco0 MOJydeHUs
XUMUYECKUX CPEJCTB 3allUThl PACTCHHUH, MPUCOCIUHECHHS (THAPUPOBAHWE) KaK J0Ka3aTeIhCTBO
HemnpenenbHOro xapakrepa 6ensona. Peakuus ropenus. [Ipumenenue 6ensona. ['eHeTnueckas CBS3b
MEXy KJIacCaMH OPraHUYECKUX COSIUHEHUN.

Cruptel. Knaccudukanus, HOMEHKIATypa, W30MEpHUs CHUPTOB. MeTaHON M ITAHON Kak
MPEACTAaBUTENM MPEAEIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHUE CBOMCTBA (HAa MpUMEPE METAHOJa
W JTaHOIa): B3aMMOJICHCTBHE C HATpHEM KaK CIMOCO0 YCTaHOBJICHHSI HAIUYUS THUAPOKCOTPYIIIIHI,
peaxiusi ¢ raJoreHoBOJIOPOAaMU KaK CIOCO0 MOITy4YeHHs] pacTBOPUTENEH, Jeruaparanus Kak crocod
MOJIy4eHHUsl dTUieHa. Peakuus ropeHus: CoupThl Kak TOIUIMBO. [IpuMeHeHHe MeTaHojia U 3TaHOIA.
®dusznonornyeckoe AeMcTBHE MeTaHOJAa M HSTaHOJA HAa OpPraHU3M ueJoBeKa. OTUJICHTIUKOIb U
JIMIIEPUH KaK TPEICTaBUTENM MPENeTbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peaknus Ha



MHOT0aTOMHBIE CITUPTHI U €€ MPUMEHEHHE I PAaCliO3HABaHMS TJIMIIEPUHA B COCTABE KOCMETUYECKUX
cpeacts. [IpakTnueckoe NpUMEHEHUE ITUIEHTIIMKOJIS U TIIMLEPUHA.

@®enon. CrpoeHne MOJICKyNbl (GeHoNa. B3aumHoe @nusHue amomos 6 Molexyie (eHod.
Xumuueckue ceolicmea. g3aumooelicmsaue ¢ Hampuem, 2UOPOKCUOOM Hampus, opomom. [IpumeHeHne
denona.

Anpnerunpl. Metananb (dopManbaerua) W dTaHalb (ameTalbIeruj) Kak MpPeICTaBUTEIN
MpEeACIIbHBIX allbIeTu0B. KauecTBeHHBIC peaKIMy Ha KapOOHMIbHYIO TPYIITY (PEaKIus «CepeOpssHOTO
3epkaia», B3auMopeicTBue ¢ rtumapokcugoM wmeau (II) m wx npumeneHuwe st OOHAPYKCHUS
MPEJETbHBIX aJIbJECTU0B B IPOMBIIIJICHHBIX CTOYHBIX BOAaX. TOKCHMYHOCTD anbaeruioB. [Ipumenenne
dbopManbaeruaa U aneTanbaeruaa.

KapOoHoBbie KHCIOTBI. YKCyCHasi KMCJIOTAa KaK IPEICTAaBUTENb MPEIACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOWCTBA (HA TMpPUMEpPEe YKCYCHOW KHCIOTHI): PEaKIUu C
METAJUIaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAHUAMHU M COJIIMU KaK TNOATBEPKACHUE CXOJCTBA C
HEOPraHMYECKUMHU KHCIOTaMU. Peakuusi sTepuduKanuu Kak croco0 MOJYy4YeHHUs CIIOXKHBIX 3(UPOB.
[Ipumenenue ykcycHol KucioTsl. [IpenctaBienne o BHICIINX KapOOHOBBIX KUCIOTAX.

Crnoxubie 3¢upsl u xxupbl. CroxkHbie dQUPBl KaK MPOIYKTHl B3aUMOJEHCTBUS KapOOHOBBIX
KHCJIIOT CO cnupTamMu. lIpuMeHeHHe CIOXHBIX J(PUPOB B MHINEBOW H  MapprOMEpHOU
MPOMBIIIICHHOCTH. JKHPBI KaK CIOKHBIC S(UPBI TIIMIEPHHA W BBICIINX KapOOHOBBIX KHCIIOT.
PactuTenbHble M )KMBOTHBIE KUPBI, UX COCTaB. Pacrno3HaBaHuE pacTUTENIbHBIX KHUPOB HA OCHOBAHUH
WX HempenenbHoro xapakrtepa. [IpuMeHnenue >kupoB. ['Maponu3 WM OMBUICHHE >KUPOB KaK CIOCOO
MIPOMBIIICHHOTO TIOJIYYeHHsI COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MBIIA KaK COJM BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKCTBA MblJa.

VYrnesoasl. Knaccudukanus yriaeBonoB. Haxoxknenue yrieBonoB B mpupoze. [nmoko3a kak
anpaerugocnupt. bpokenue rimrokossl. Caxaposa. [ uoponus caxaposvl. Kpaxman u meinioio3a Kak
OMOJIOTHYeCKHEe MONUMephl. XUMHUECKHUE CBOMCTBA KpaxMalia U IeJITI0I03bI (THAPOIN3, KaueCTBEHHAS
peaxius ¢ HoJ0M Ha KpaxMmall U ee MpUMEHEHHUe i1 O0OHapyKeHUS KpaxMmaya B IPOAYKTaX MUTAHUS).
[Ipumenenue u OuoorUYecKas pojb yriieBooB. [loHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE
aleTaTHOTO BOJIOKHA. M ieHTH(uKaims OpraHnuecKux CoeuHEHUH.

AMuHOKHCTOTEI U Oenku. CocTtaB W HOMEHKJIATypa. AMHHOKHCIOTHI Kak amQOTepHbIE
opranudeckue coenuuenus. [lentunnas cBs3b. buonorundeckoe 3HaueHHe 0-aMUHOKHCIOT. OOmacTu
MPUMEHEHUST aMHHOKHUCIOT. benku kak mpupogHbie Ouomonumepbl. CocTaB M CTpOeHHE OENKOB.
XuUMHUYECKHE CBOWCTBa OENKOB: TuAponu3, AeHarypauus. OOHapykeHHe OENKOB MpHU MOMOIIH
KaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpamienus OenkoB NUINM B opranu3Mme. buonorumueckue
(byHKIMN OEIKOB.

Teopernyeckne 0CHOBbI XMMHUU

Crpoenue BemectBa. CoBpeMeHHass MOJIETh CTPOCHHUSI aToMa. DJIEKTPOHHAs KOHOUTypaIus
atoma. OcHosHOe U 8030yacoenHblie cocmosiHus amomos. Knaccupukaruss XHMHIECKUX dJIEMEHTOB (s-,
p-, d-smementbi). OCOOEHHOCTH CTPOEHHS OSHEPreTHYCCKHX YPOBHEH aTOMOB d-3JIEMEHTOB.
[lepuonnueckas cucrema xumuyeckux odnemeHToB J[.M. MenngeneeBa. @PU3HMYECKH CMBICHT
[Tepuonnueckoro 3akona J[.M. MenneneeBa. IlpuurHBl M 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
3JIEMEHTOB U MX COEIUHEHUU MO MepuojaM U rpynmnam. DJIEKTpPOHHAs NPUpPOAa XUMHUYECKOM CBSI3U.
DNEeKTpOOTPULIATETbHOCTh. Buabl XWMHUeCKOW CBs3M (KOBAJIEHTHAs, HWOHHAs, MeTaJulMyecKas,
BOJIOPOAHAs) U MEXaHU3Mbl ee oOpazoBaHus. Kpucmaniuueckue u amopuvie eewecmea. Tunwvi
KPUCMALIUYECKUX peuemoK (amomMHas, MONeKYIAPHAs, UOHHASA, Memailuyeckas). 3asucumocms
Quzuueckux ceolicme seuwjecmea om muna Kpucmaiiuweckou pewemxu. [IpuduHBI MHOTOOOpa3us
BCIIIECTB.



XUMUYECKUEe peakiuu. ['OMOreHHble U TreTeporeHHbie peakuuu. CKOpOCTh peakluH, €€
3aBUCUMOCTh OT pa3jM4yHbIX (HAKTOPOB: MPHUPOJBI PEATHPYIOLINX BEIIECTB, KOHICHTPAIUU
pearupyroomux  BELECTB, TEMIIepaTypbl, IUIOLAAW PEAKUUOHHOW IOBEPXHOCTH, HAJIWYUSA
Karanusaropa. Poib KaTamu3aTOpoB B NMPUPOAE MU TMPOMBIIUIEHHOM Ipou3BojacTBe. OOpatuMocTh
peaknmii. XHWMHYECKOE PAaBHOBECHE M €ro CMEUICHHWE 0]l JEHCTBHEM pa3iu4yHbIX (PaKTOPOB
(KOHILIEHTpaIMsl pPeareéHTOB WM NPOAYKTOB peaklUW, JaBleHHE, TemIepaTypa) A CO3JaHus
ONTHUMAJBHBIX YCIOBUM MPOTEKaHHWS XUMHUYECKHX mporeccoB. OOmme mpeacTaBlIeHUs O
MIPOMBIIIJICHHBIX CHOCO0aX MOMY4YeHHs] XMMHUYECKHX BEIIeCTB (Ha MpUMepe MPOU3BOJCTBA CEPHOU
KUCHOTHI). /[ucnepcuvle cucmemsl. [lonamue o koanouoax (301u, cenu). McmuHnuwie pacmeopoi.
Peaknun B pacTBOpax 3JEKTPONMTOB. pH pacTBOpa Kak IOKA3aTeNb KUMCIOTHOCTH cpenbl. ['maponus
coieid. 3HauyeHHWE THUAPOJHM3a B OHOJOTMYECKMX OOMEHHBIX mpoueccax. OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU B IPUPOAE, NPOU3BOJACTBEHHBIX IIPOLECCAX U KUZHEIEATEIBHOCTH
opranu3mMoB. OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA ITPOCTHIX BELIECTB — METAJIOB IJIABHBIX U
MOOOYHBIX MOATPYHH (Meb, KEJIe30) U HEMETAIJIOB: BOJOPO/Ia, KUCIOPOa, FaloreHOB, CEePhl, a30Ta,
docdopa, yriaepona, kpemaus. Koppo3usi MeTanioB: BUABI KOPPO3UHU, CIIOCOOBI 3alUTHl METANIOB OT
KOPPO3UH. DIeKmpoau3 pacmeopos u pacniagos. llpumenenue sniekmpoausa 6 npomvliuuieHHOCHU.
XuMHuS U )KU3Hb

Hayunbie MeTtonpl TMO3HAaHWUS B XUMHUHU. VICTOYHMKM Xumudeckod wuHpopmanuu. [lowmck
uHbOpMAMM TI0 HAa3BaHUAM, HWICHTU(UKATOpPAM, CTPYKTYpHbIM ¢opmyiaaMm. MopaenupoBaHue
XUMHUYECKUX MPOLIECCOB U SIBJICHUM, XUMUYECKULl aHANU3 U CUHMe3 KaK METO/bl HAyYHOIO ITO3HAHUS.

Xumuss U 370poBbe. JlekapcTBa, ()€pMEHTHI, BUTAMHHBI, FOPMOHBI, MHUHEpPAIbHbIE BOJIbI.
[IpoGnemsbl, CBsi3aHHBIE C TNPUMEHEHHEM JIEKapCTBEHHBIX IpenapaTtoB. BpeaHble NPUBBIYKA U
(bakTopsbl, pa3pyiarolue 310poBke (KypeHue, ynoTpeOieHne aakoroisi, Hapkomanus). ParmonansHoe
nutanue. [luwesvie 0o6asxu. OcHogbl NUWEBO XUMULU.

Xumusl B TOBCEHEBHOW >XM3HU. Motomme U yuctAmue cpenctBa. Cpeocmea 6opwvbul ¢
ObIMOBLIMU HACEKOMbIMU: penenenmyl, uncekmuyuovl. CpencTBa JUYHONM T'MTHEHBI U KOCMETHKU.
[IpaBmia OGe3omacHON pabOTHI C €IKUMH, TOPIOYMMH M TOKCHUYHBIMU BEILIECTBAMM, CPEICTBAMU
OBITOBOM XMMHUH.

XUMUS U CeNbCKOe X03s1iicTBO. MuHepanbHble U oprannyeckue ynoopenus. CpeacTsa 3aluThl
pacTeHui.

Xumus u sHepretuka. [IpupoaHble MCTOYHMKHM YIVIEBOAOPOIOB. [IpMponHbIii M MOIMyTHBIN
HeTIHOHM raspl, X cocTaB M Hcrnoiab3oBaHue. CoctaB HepTH U ee nepepaborka. HedrenpomykTsl.
OxranoBoe wuymcino OeHsumHa. OxpaHa OKpyxarouled cpensl 1pu  HedrenepepaboTke U
TPAHCHOPTUPOBKE HEPTENPOTYKTOB. ANTbTEpHATUBHBIE HCTOYHUKU YHEPTUH.

Xumus B ctpoutenscTBe. [lemenT. beron. [Tog0op onTUManbHBIX CTPOUTENBHBIX MaTEPUATIOB
B IIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA.

XHWMHSL M IKOJIOTHs. XUMHUYECKOE 3arpsA3HEHUE OKPYKAroUIEH Cpeabl M €ro IOCIEeACTBUS.
Oxpana rugpocdepsl, MouBbl, aTMOChepsl, GIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUS.

Tunsl pacyeTHbIX 3a124:

Haxoxnenne MoneKkyssipHOM (opMyJIbl OpPraHHMYECKOro BEIIEeCTBA IO €ro IJIOTHOCTH U
MaCCOBBIM JIOJISIM JIEMEHTOB, BXOJAIIUX B €70 COCTAB, UIIU 110 MPOLYKTaM CrOpaHUsl.

PacueTs MaccoBoif 1011 (Macchl) XUMHYECKOTO COSIMHEHHSI B CMECH.

Pacuetsr Maccel (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB
JAaHO B U30BITKE (MMEET MPUMECH ).

PacueTst MaccoBod wiM OOBEMHOW JOJMM BBIXOJA MPOJIYKTa PEAKIUHA OT TEOPETUUYECKH
BO3MOJKHOTO.

Pacuyets! TernoBoro ¢ ¢dexra peakum.



PacyeTbl 00beMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEaKLIUsX.

Pacuetsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIIM OJHO U3 BEUIECTB
JIAHO B BUJIE PAaCTBOpPA C ONPEACIIEHHON MacCOBOM JI0JIEH PAaCTBOPEHHOIO BELIECTBA.

Tembl NpakTHYeCKUX PadoT:

KoHcTpynpoBaHue mapoCcTepKHEBBIX MOIEJIEH MOJIEKYJ OPraHUYECKUX BELICCTB.

Pemenue sxcriepuMeHTaIbHBIX 33]1a4 HA paclio3HABAaHUE OPraHUYECKUX BEILECTB.

KauecTBeHHbIE peakiii Ha HEOPraHUYECKHE BEIIECTBA U MOHBI.

HccnenoBanuie BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOHN peakinu.

5. TemaTn4eckoe INIAHUPOBAHHE ¢ YKa3aHHEM KOJIHUYECTBA YaCoB,
OTBOJAMMBIX HA OCBOEHHE KAKIA0H TeMbI.

10 kacc
Ne/m. Tema KP np JIP
1 Teopust cTpoeHuss OpraHruuecKux coequnenuii (7 «) Nel
2 VYT1€B0I0pO/IbI M UX MPUPOJIHBIC UCTOYHMKH (22 u) Ne2 Ne 1-5
3 Kucnopoacoaepsxaiiye opraHM4ecKue COSTMHEHUS U UX Ne3 Nel Ne 6-13
HPUPOJIHBIE UCTOYHUKH (234)
4 A3o0TcoaepKalire COeAMHEHUS U UX HAaXO0XKICHUE B )KUBOM No2 Ne 14
IIpUpPOJE. bUOIOrN4eCKr aKTUBHBIE OPTaHUYECKHE Neq
coeaunenus (9u)
5 Peseps (9 uacos )
Hroro | 70 yacos 4 2 14
11 kaace
Ne/m. Tema KP 1P JIP
1 Crpoenue atoma u nnepuoandeckuit 3akox [[. 1. Meneneera No 1 Nel
(6 )
2 Crpoenue Berectna (18 u) Ne2 | Nel | Ne2-6
3 Xumuyeckue peakiuu (14 u) Neo 3 Ne 7-11
BeiecTBa 1 MX CBOMCTBA, HTOTOBOE TIOBTOpEHHE (22 u) No 4 No2 No 12-
18
5 Peseps (8 uacos)
Hrtoro | 68 yacos 4 2 18

6. ITpunoscenue: Kanenoapno-memamuieckoe NIAHUPOBAHUE HA MEKYWUTL YUeOHDBLIL 200.

7. JIM4YHOCTHBbIE, MeTANIPpeMeTHbIE U NPeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUS] YHeOHOT 0
npeamera « XuMHUs.

JlesiTensHOCTh yUUTENS Ha YPOBHE CpeAHero oOmiero odpazoBaHUs JOKHA OBITh HalpaBlieHA Ha
JOCTUXKEHHE 00YJarOIIUMUCS CIEYIOIINX JUYHOCHHBIX Pe3YTbMamos:
B IICHHOCTHO-OPHUEHTAIIHOHHON cepe — YYBCTBO TOPJOCTH 32 POCCHUUCKYIO XHMHUYECKYIO HAyKYy,
T'YMaHW3M, OTHOIIICHHE K TPYY, IeJICYCTPEMIICHHOCTb;
B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEWIIed 0Opa3oBaTeNIbHOW U
npodeccuoHaBEHON TPACKTOPUH;
B  TMO3HABaTeNbHOW (KOTHUTHBHOW, WHTEIUIEKTyaJdbHOW) cdepe — yMEHHE YIPaBISITh CBOEH
MO3HABATENBHON EATEIHbHOCTHIO.



MertanpeameTHble pe3yJbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMmbl IMPEACTaBICHBI
TpeMs TpyIIaMi YHUBepcalbHbIX yueOHbIX AericTBuil (YVY/[).
PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA:
CaMOCTOSITEJIPHO ONPENENATh LENM, 3aJaBaThb IapaMETpbl U KPUTEPUHU, IO KOTOPHIM MOXHO
OIIPEAEIUTD, YTO LIEIb IOCTUTHYTA;
OLICHHUBATh BO3MOXHbBIE MTOCIEACTBHSI IOCTHKEHUS TOCTABJICHHOW LI€IH B 1€ATEIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HU OKPY>KAIOLIUX JII0JIeH, OCHOBBIBAsICh HA COOOPaXKEHUAX 3TUKU U MOPAJIH;
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4yMl B 0OPa30BATEIbHOM NIEATEIBHOCTH M >KU3HEHHBIX
CUTYaIUX;
OLIEHUBATh PECYpChl, B TOM YHWCIIC BpPEeMs U JIpyrHe HeMaTepualbHbIE PeCypchl, HEOOXOIUMBIE IS
JOCTYDKCHHMS IOCTABICHHOM 11€/IH;
BBIOMPATh MYTh JOCTM)KEHUS IIETH, IUIAHUPOBATh DPELICHHE IOCTABICHHBIX 3a1ad, ONTHMU3HUPYS
MaTepuaIbHble U HEMAaTEpUAJIbHbIE 3aTPaThI;
OpraHu3oBbIBaTh (PPEKTUBHBIN MOUCK PECYpCOB, HEOOXOAMMBIX ISl JOCTHUKEHHS MOCTAaBICHHOU
LETu;
COIOCTAaBIIATH MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C IIOCTABIEHHOM 3apaHee LENbIO.
Ilo3HaBaTe/bHBbIE YHHBEPCAJIbHbIE Y4eOHbIe JeHCTBHSA :
MCKaTh M HAXOAUTh 000OIIEHHBIE CTTIOCOOBI PEIIeHUs 33134, B TOM YHCIIE, OCYIIECTBIIATh Pa3BEPHYTHINA
MH(GOPMAIMOHHBIA MMOUCK U CTABUTH HAa €r0 OCHOBE HOBBIE (YueOHBIC U MIO3HABATEIbHBIC) 3a/1a4H;
KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh WH(POPMALMIO C PA3HBIX MO3HWIMH, pAaclo3HaBaTh W
(buKCUpOBaTh MPOTHBOPEUHS B MHOOPMAIIHOHHBIX UCTOYHHUKAX;
HCIIOJIb30BaTh PA3IMYHBIE MOJEIbHO-CXEMAaTUUYECKHE CPEICTBA JIS IPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H U OTHONICHUH, a TaK)Ke TPOTUBOPEUHii, BHIIBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX;
HaxoJIUTb U NPUBOJUTH KPUTUYECKHE APTYMEHTHl B OTHOLICHUHM JACUCTBUH U CYXACHHUI JIPyroro;
CIOKOMHO M pa3yMHO OTHOCHUTbCS K KPUTHUECKHUM 3aMeuyaHHsM B OTHOIIEHHUH COOCTBEHHOIO
CYXJIEHUsI, pacCMaTpUBaTh X KaK pecypc cOOCTBEHHOI'O pa3BUTHS;
BBIXO/IMThH 32 PAMKHU Y4eOHOTO MpeAMETa U OCYLIECTBIISITh LIE€JICHANPaBICHHbINA TOMCK BO3MOXKHOCTEH
JUI IMPOKOTO MEepeHoca CPEACTB U CIIOCOOOB JIEHCTBHUS;
BBICTpauBaTh UHJIMBUIYAJbHYI0 00pa30BaTEbHYIO TPAEKTOPUIO, YUUTHIBAs OIPaHUYEHHS] CO CTOPOHBI
JPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHHUS;
MEHSATH U YIAEPKUBATh PAa3HbIE MIO3ULMH B TI03HABATEIBHOMN AEATEIbHOCTH.
KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIC y4eOHbIC 1eCTBHA:
OCYILIECTBIATh JEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIBIMH (KaK BHYTpPHU
o0pa3oBaTeNbHONM OpraHu3alMM, TaK W 3a €€ MpeAeraMu), MoaAO0HpaTh MApPTHEPOB IS JEIOBOM
KOMMYHHMKAIlUM HCXOJs M3 COOOpaXKeHWH pe3yJbTaTUBHOCTU B3aWMOJEUCTBUSA, a HE JIMYHBIX
CHMIIaTHIL,
P OCYIIECTBICHUH IPYNIIOBON pabOThl OBITH KaK pyKOBOJUTENEM, TaK U YWIEHOM KOMaH bl B Pa3HbIX
poJisix (reHepaTop uaen, KpUTHK, UCTIOHUTENb, BHICTYIAIOIIUHN, KCIIEPT U T.1.);
KOOPJAMHUPOBATh U BBHIOJHATH pabOTy B YCIOBHUIX PEANbHOT0, BUPTYaJbHOTO U KOMOMHMPOBAHHOTO
B3alMO/JIEICTBYS;
Pa3BEpHYTO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3pEHHs C MCIIOIB30BAHUEM a/I€KBATHBIX (YCTHBIX
Y TIMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;
pacrno3HaBaTh KOH(JIMKTOT€HHbIE CUTyallMM U IMPeAoTBpaliaTh KOHQIMKTBI IO WX aKTUBHOU (a3bl,
BBICTpauBaTh JEJOBYI0 U 0O0pa30BaTEIbHYI0 KOMMYHHUKAIMIO, M30eras JUYHOCTHBIX OII€HOYHBIX
CYKJICHHH.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOe 00ecneyeHne.



Cnucok guteparypsl o kKypcy Opranundeckas xumus — 10 kiaace

Ocnognasn

ITpumepHas nporpamma «Xumus 10-11 knaces» - M., «IIpocsemenne» 2016r,

Pa6ouas nmporpamma O.C.I'abpuensina, coorBerctBytomas ®I'OC COO - M.: «Ipoda», 2014 .
«Xumus. 10 kmacen: O.C.I'abpuensa, U.I'. Octpoymos, C.A. Crankos; - M.: IIpocsemenue . — 2019
roj

Honoanumenvuasn

O.C.l'abpuensu, N.I'.OctpoymoB Xumust 10 kiacc: Hacronsnas kaura. — M.: Jlpoda, 20014 rop;
O.C.l'abpuensa, N.I'.OctpoymoB, E.E. OctpoymoBa Opranuueckas XWMHS B TecTax, 3ajadax,
ynpaxueHusx, 10 kmacc. — M.: Ipoda, 2014 rox;

O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa Xumus 10 xmacc: KoHTponbHBIE M NPOBEPOYHBIE
paboTsl k yueOHuKy. — M.: [Ipoda, 2014 rox;

Cnucok gmmrepartypsl o Kypey Oo0mas xumus — 11 kiaace
OcHnoenasa numepamypa
I'abpuensu O.C. IIporpamma kypca xumun 11t 8-11 kimaccoB 001eo0pa3oBaTeIbHbIX YUPEKIACHUNH.—
M.: Ipocda, 2016.
«Yueonuk Xumus 11xmacen: O.C.I'abpuensa, U.I'. Octpoymos, C.A. Cnankos; - M.: [IpocBenieHue .
—2019ron -
Hoanumenvnas numepamypa
O.C.I'abpuensH, I'.I'.JIpicoBa «Xumuss Metoaudeckoe mocoorne — 0a3oBblii  ypoBeHb» - M.: [Ipoda
2016 ron.
O.C.I'abpuensin, N.I'.OctpoymoB, «OO0miast XxumMusi B TecTax, 3ajadax, yrnpaxHeHusx. 11 kimaccy —
M.: lpoda, 2018 rox.
O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponbHbIE U MPOBEPOUYHBIE
paboThl kK yueOHUKY». — M.: [Ipoda, 2014 .
O.C.T'abpuensn, ['.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacTonpHast KHUTA AJIs1 YIUTEISD).
Yacte 1 —M.: [Ipoda, 2017 rog.
O.C.T'abpuensn, ['.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUATA A YIUTEIS.
Yacts 2 — M.: [Ipoda, 2016 rog.
0O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agauu o XUMHUH U CIIOCOOBI UX peIIeHUsD - M.:
«dpoda», 2017rox.
B.I'. lenucoa «Xumus 11 knace noypoussie miansl no yueoHuky O.C.I'aOpuensna, I'.I".JIsicoBoii»
Bonarorpan» Yuurens 2015roz.
M.A Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xiacey, - M.: Dk3amen, 2016r.

O.C.T'abpuensn, U.I'.octpoymoB «Xumudeckuii skciepuMeHT B mkoiie 11 kimace»; - M.: [Ipoda. —
2015 ron.

9. Ilnanmpyemble pe3yJibTAaThl H3YYeHHUs] Y4eOHOI0 NpeAMeTa.
[IpenMeTHBIE pe3yIbTATHI.
B pe3ynbrare nzyuenus yueOHOro npeamMera « XuMus» Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
® pacKpbIBaThb Ha IpHUMEpax posib XUMUU B (POPMHUPOBAHMM COBPEMEHHOW HAyYHOM KapTHUHBI
MHpa U B IPAKTUYECKON JAESITEIbHOCTH YEJIOBEKa;
® JIEMOHCTPUPOBAaTh Ha MpPHUMEpPax B3aUMOCBSI3b MEXJIy XHUMHUEH U JIPYTUMHU €CTECTBEHHBIMU
HayKaMH;
® pacKphIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHAUYECKOro ctpoeHust A.M. bytiieposa;



noHuMath ¢usudeckuii cmeica Ilepuonnueckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCHUMOCTbh CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSACHATH IPUYUHBI MHOTOOOPA3Ms BEIIECTB Ha OCHOBE OOIIUX MpeACTaBIeHU 00 UX COCTaBe
U CTPOCHUH;

NPUMEHATh NpaBUja CHUCTEMATHUYECKOW MEXAYHAPOAHOW HOMEHKIATYpbl Kak CpencTBa
pa3nuyeHus U UISHTU(UKAIIUN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpPHbIE (POPMYJIbI OPraHUMYECKUX BEIIECTB KaK HOCHUTENeH
uHpOpMAIUK O CTPOCHHUHU BEIECTBA, €r0 CBOMCTBAX M NMPHUHAUICKHOCTH K ONPEICICHHOMY
KJIACCY COCIMHEHUN;

XapakTEepU30BaTb OPraHUYECKHE BeEllecTBa IO COCTaBy, CTPOCHUID U  CBOMCTBaM,
YCTaHABIMBATh IPUYMHHO-CICACTBEHHbIE CBSI3M MEXAY JAHHBIMU XapaKTEpUCTUKAMU
BELIECTBA;

IPUBOJIUTH MPUMEPbl XMMMUYECKHUX pEaKLuil, pacKpbIBAIOIIMX XapaKTEpHbIE CBOICTBa
TUIUYHBIX TPEACTABUTENCH KIacCOB OPraHMYECKUX BEIIECTB C IETbI0 MX MACHTU(UKAUN U
00BSICHEHUS 00JIACTH IPUMEHEHHS;

IIPOrHO3UPOBATh BOZMOXHOCTh MPOTEKAHUSI XUMHUUECKUX peaklUii Ha OCHOBE 3HAHUM O THUIIaX
XMMHUYECKOM CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEaKLIHOHHOW CIIOCOOHOCTH;

UCIIOJIb30BAaTh 3HAaHUS O COCTAaBE, CTPOEHUUM M XUMHUYECKHX CBOMCTBAX BEIIECTB JUIS
0€30MMacHOT0 MPUMEHEHUS B IPAKTHUUECKOH 1eATeIbHOCTH;

NPUBOANUTH TPUMEPHl MPAKTUYECKOTO HCIOIB30BAHUS MPOAYKTOB MepepadoTku HehTH u
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COCAMHEHUN (MOMUATUIICHA, CHUHTETHYECKOIO
KaydyKa, alleTaTHOTO BOJIOKHA);

IPOBOAMTH OIBITHl MO PACHO3HABAaHUIO OPraHWYECKUX BEUIECTB: IJIMLEPHHA, YKCYCHOU
KHUCJIOTHI, HEMpEeNIbHBIX JKUPOB, TJIIOKO3bI, KpaxMmania, OelKOB — B COCTaBe IHIIEBBIX
IIPOJYKTOB U KOCMETHUYECKHUX CPEJCTB;

BJIAJ€Th NpaBWJIaMH W MpHeMaMH Oe30macHOil pabdoThl ¢ XUMHUYECKMMH BEIIECTBAMH U
1a00paTOPHBIM 000pPYI0BAaHHEM;

YCTaHABIIMBATh 3aBHCHUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMH W CMEIIEHUS XMMHYECKOTO
paBHOBECHs] OT PA3IUYHBIX (AKTOPOB C IENBIO OINpPENEeNEeHUs] ONTUMAIbHBIX YCIOBHI
IIPOTEKAHNS XMMHYECKUX MPOLIECCOB;

IIPUBOJIUTH IPUMEPBI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YETIOBEKA;

OPUBOJIUTH  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUUid B IPHUPOJIE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

NPUBOJIUTH NPUMEPHl XUMHUYECKHX PEaKlUi, pacKphIBalOIIMX OOLIMEe XMMHUYECKHE CBOMCTBa
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

MIPOBOAMTH PacyeThl Ha HAXOXKJIECHHE MOJIEKYJISIPHON (HOpMyIbl YTIEBOIOPOAA MO MPOIYyKTaM
CrOpPaHHs U MO €ro OTHOCUTENBHON MJIOTHOCTH M MACCOBBIM JIOJIAIM 3JIEMEHTOB, BXOASIIUX B
€ro COCTaB;

BJIQJIeTh TpaBWiIaMH Oe30MacHOro oOpamleHusi € €OKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOI XUMMU;

OCYILECTBIIAATh TOUCK XUMHYECKOM HWHGPOpMaMKM TO Ha3BaHUAM, HIACHTHU(PHKATOPaAM,
CTPYKTYpPHBIM (popMyJiaM BEIIECTB;

KPUTUYECKH OLIEHUBATh M MHTEPNPETHPOBATH XUMHUYECKYI0O MH(POPMALUIO, COAEpKAILIYIOCcS B
COOOIIEHUSAX CpPEeACTB MaccoBoi HMHpopmanuu, pecypcax HTepHeTa, Hay4dHO-IOMYJISIPHBIX



CTaThAX C TOYKH 3pPEHHUS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B MEJISIX BBISABICHHS
OLIMOOYHBIX CY>KICHUI U (POPMHUPOBAHUS COOCTBEHHON MO3ULINY;

® TPEACTABNIATH IyTH PEIICHUs TJI00ATBHBIX TPOOIEM, CTOSIIUX TIepel] YEIOBEUYECTBOM:
IKOJIOTUYECKUX, YHEPTETUIECKUX, CHIPHEBBIX, U POJIb XUMHH B PEHICHUN ITUX MPOOIIEM.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

®  ULIOCMPUPOBAMb HA NPUMEPAX CIAHOGIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3UYHBIX UCHOPUYECKUX SMANAX ee pa3eUumust;

®  UCNONB306AMb  MemOoObl HAYYHO20 NO3HAHUSA NPU  BLINOJHEHUU NPOEeKmo8 U Y4ueOHO-
UCCe008AMENbCKUX 3A0ad NO U3YYEHUIO CBOUCMSE, CNOCOO08 NOJYYeHUs U PACHO3HABAHUS
OP2AHUYECKUX BeUeCmE;

®  00BACHAMb NPUPOOY U CNOCOOLL 0OPAZVBAHUSL XUMUYECKOU CBA3U. KOBANEHMHOU (NOJAPHOLU,
HENONAPHOIL), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelbl) ONpeOeleHUs XUMUYECKOU
AKMUBHOCU 8EUIeCMB;

®  YCMAHABIUBAMb 2CHEMUUECKVIO CB853b MeHCOy KIACCAMU OpP2aHUYeCKUx eeujecme Ois
000CHOBAHUSI  NPUHYUNUAILHOU — BO3MONCHOCMU — NOAYYEHUSI  OP2AHUYECKUX — COEOUHEHULl
3A0aHHO20 COCMABA U CIPOCHUSL,

®  YCIMAHABNIUBAMb G3AUMOCESA3U MedcOy akmamu u meopuei, NPUHUHOU U CleOCmeuem npu
ananuze nNpooIeMHbIX Ccumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX pPeuleHuti Ha OCHOBe
XUMUYECKUX ZHAHUIL.

10. I'panuubl NpuMeHeHNs OIlEHKH.

1. OueHka ycTHOIO OTBeTA.
OtMmeTKka «5»:
- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHWH U3YUYEHHBIX TEOPHIL;
- MaTepual U3JIOKEH B ONPEICICHHON JIOTHYECKOU MOCIIEI0BATEIIbBHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTEIbHEIMN.
OTBeTt «4».
- OTBET MOJIHBIM U PaBUJIbHBIN HA CHOBAHUM U3YyUYEHHBIX TEOPHIl;
- MaTepual U3JI0KEH B ONPEACIICHHON JIOTUYECKOM MOCIEN0BATENBHOCTH, IIPU 3TOM JONMYIIECHBI JIBE-
TPH HECYIIECTBEHHBIE OMUOKH, UCTIPABICHHBIC TIO TPEOOBAHUIO YUUTEIS.
Ormerka «3».
- OTBET MOJIHBIN, HO MPU ATOM JIOMYIIEHA CYIIECTBEHHAsI OITMOKA UM OTBET HETIOJIHBIN, HECBSI3HBIN.
OrMmeTka «2»:
- TpU OTBETE OOHAPYKEHO HETIOHUMAHHE yYalllUMCSI OCHOBHOTO COJIEpXaHUsI Y4eOHOro MaTepuaia
WJIU JIOMYIIEHBI CYIECTBEHHBIE OIMMOKHU, KOTOPBIC YUAIIUUCS HE MOXKET UCTIPABUTH MPU HABOJSIIIUX
BOIIPOCAX YUUTENsA, OTCYTCTBUE OTBETA.

2. OneHKa 3KCNepUMEHTAJIBHBIX YMEHHI.

- OreHKa CTaBUTCS HAa OCHOBAaHMM HAOJIIOJCHMS 32 y4YallUMHCS M NMHCBMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- pa0oTa BBINIOJIHEHA MOJHOCTHIO U IPABUIIbHO, CJEJaHbl IPaBUIbHbIE HAOIIOACHUS U BBIBOIBI,
- OKCIIEPUMEHT OCYIIECTBJIEH IO IUIaHy C Y4€TOM TEXHUKH O€30MacHOCTH M MpaBusl paboOThl C
BelIeCTBaMH U 000PyAOBaHUEM;
- TIPOSIBJICHBI OPraHU3ALMOHHO - TPYAOBBIE YMEHHMs, MOEPKUBAIOTCS YUCTOTA pabouero Mecra u
MOPAAOK (Ha CTOJIE, 9KOHOMHO HUCIIONIB3YIOTCS PEAKTUBBI).

OtrMeTKa «4»:



- paboTa BBINOJHEHA MPABWIBHO, CJEJIaHbl MPAaBHJIbHbIE HAOMIOJEHUS W BBIBOABI, HO MPH ITOM
OKCIIEPUMEHT MPOBEJEH HE IOJHOCTHIO WM JOIMYIIEHb HECYIIeCTBEHHbIE OIMUOKH B paboTe ¢
BEIIECTBAMH U 000PYOBAHHUEM.

OtrMmeTka «3»:
- pabora BBHINIOJTHEHA MPAaBUIHLHO HE MEHEE YeM HAIOJIOBUHY WU JOIYIICHA CYIIeCTBEHHAs OIMINOKa B
XOJIe SKCIIEpUMEHTa B OOBSICHEHHH, B OGOpMICHHH PadOThI, B COOJIOJEHUM MPABUI TEXHUKH
6e3omacHOCTH Ha paboTe ¢ BellecTBaMU M 000pYyZOBaHUEM, KOTOpas MCHpPAaBISETCs M0 TPeOOBAHUIO
YUHUTETIS.

OrMeTka «2»:
- JomymieHbl nBe (1 Ooyiee) CYIIECTBEHHBIE OIIMOKH B XO/€: AKCIEPUMEHTAa, B OOBSICHCHHH, B
odopmiieHnn paboThl, B COONIOACHHUH MPABUJI TEXHUKUA OE30MACHOCTH NpU paboTe C BEIIeCTBAMHU U
000pyI0BaHNEM, KOTOPBIC YUAITUICS HE MOXKET UCIIPABUTH JIaXKe 110 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBHIMIOJIHEHA, Y YYaIIErocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHUSI.

3. OuneHka yMeHHUil peliaTh pacyeTHbIe 3aJa4H.
OrMmeTka «5»:
- B JIOTHYECKOM PACCY’KJECHUU U PEIICHUU HET OMMOOK, 3a/1aya pelieHa paloHaIbHBIM CIIOCOO0M;
OrMmeTka «4»:
- B JIOTHYECKOM PACCYKICHUH W PEHICHUS HET CYIISCTBCHHBIX OIMMOOK, HO 3ajada pelicHa
HEPaIMOHAIBHBIM CIIOCOO0M, WIIH JIOMYIICHO He 0oJiee IBYX HECYIICCTBCHHBIX OIIMOOK.
OrMmerka «3»:
- B JIOTMYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEeHA CYIIECTBEHHAs OIIMOKa B
MaTeMaTUYeCKHX pacyeTax.
OTMmeTKka «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHUECKOM PACCYKICHUH U B PEILICHUH.
- OTCYTCTBHUE OTBETa Ha 3a/IaHUE.

4. OueHkKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OtMmeTka «5»:
- OTBET ITOJIHBIN ¥ NMPaBWIBHBIN, BO3MOXKHA HECYIIECTBECHHAS OIIHOKA.
OrmeTka «4»:
- OTBET HETIOJHBIN WK AOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OITHOOK.
OrmeTka «3»:
- paboTa BBINOJHEHA HE MEHEee YeM HaroJOBUHY, AOMYIIEeHa OJIHA CYIIECTBEHHAs OLIHOKA U MPU ITOM
JIBE-TPHU HECYIIICCTBCHHEIE.
OrMmerka «2»:
- paboTa BHITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WJIH COJEPKUT HECKOJIKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBHITIOJIHEHA.
[Ipu omeHKe BBIMTOJHEHUS MHUCHbMEHHON KOHTPOJBHOW PabOThl HEOOXOIMMO YUYUTHIBATH TPEeOOBAHUS
eanHOTO ophorpaduIecKoro pexxuma.

5. OueHka TecTOBBIX padoT.

TGCTI)I, COCTOAIIINEC N3 IISITH BOHpOCOB MOXHO MHMCITIOJIB30BaTh IIOCJIC I/IS}"—I@HHH Kaxxa0ro
Matepuaia (ypoka). Tect uz 10—15 BonpocoB ucrnomb3yercs 1 nepuoandeckoro koutpois. Tect u3
20—30 BoIpOCOB HEOOXOIUMO HCIIOIB30BATh JIJISI HTOTOBOTO KOHTPOJIS.

[Tpu oreHMBaHUY HCITONIB3YETCS CIICTYOIIAs IITKaa: JUIsl TeCTa M3 TSTH BOITPOCOB
* HET OIINOOK — OIIEHKA «5»;



* 0/1HA OIIMOKA - OLIEHKA «4»;

* IBE OIIMOKN — OLIEHKA «3»;

* TPU OIIMOKH — OLIEHKA «2».

st recta u3 30 BOIIpOCOB:

* 25—30 npaBUJIbHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBWIbHBIX OTBETOB — OLICHKA «3»;

* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OLIEHKA «2».

6. Onenka pedepara.

Pedepar onenuBaeTCs Mo ClIeAYIOIMUM KPUTEPUSIM:

* cobOmoIeHne TpeObOBaHU K ero 0OPMIICHHIO;

* HEOOXOJMMOCTh W JIOCTATOYHOCTH JJISi PACKPBITHS TEMbl TNPUBEICHHOW B TeKcTe pedepara
uHpOpMaINH;

* yMEHHE 00y4aromierocsi CB0O00IHO U3J1araTh OCHOBHBIE HI€U, OTPAXKEHHBIE B pedepare;

* CHOCOOHOCTH OOY4YaroIIEerocs MOHATh CYTh 3a/laBa€MbIX YJICHAMHM AaTTECTAllMOHHOW KOMHCCUU
BOIIPOCOB U C(HOPMYTHPOBATH TOUHBIE OTBETHI HA HUX.

MNPUMEPHBIE KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI

10 KJIACC
KonrpoabsHas padora B 10 kiaacce Ne2 no teme «Yri1eBog0poAbI H HX NPHPOAHbIE HCTOYHHKH»
Bapuant 1
1.0OnpenennTe yriaeBoaopol, JTUIIHAA B TAHHOM PSJLY:
a) C7Hsg 0) CsHs B) CgH1o r) CsHe
2. 'oMonorom mneHTaHa MOXeET OBITh:
a) C3Hg 0) CoHs B) CeHe r) C7H12

3. TpeTnyHblil aTOM yTJepo/a UMEETCs] B MOJIEKYJIE:
a) oTaHa 0) 2,2-nuMeTuinponasa B) 2-METHJINIPOIIaHa T) IporaHa
4.Yxaxure GopMyiy, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YIJIEBOAOPOY:
a) C2He 6) CgHu4 B) C12H26 r) CeHe
5. CnaGble KUCIIOTHBIE CBOMCTBA MPOSIBIISIOT:

a) aJKaHbI 0) aJKeHBI B) QJIKHHBI T') apeHbI
6. /130MepoB HE UMEET:
a) 9TeH 0) meHTeH-2 B)2-METHINEHTEH-2 r) neHTeH-1
7. IONWIIATE ypaBHEHUE PEAKLIUN U OTIPEIEIUTE €€ THIL:
CsHs---CH3 + Br —
a) oOMeH 0) mpucoeAHEHHE B) HOJIUMEPHU3ALIHS I') 3aMelIeHHe

8. AToMBI yriepoza B SP-THOPUIHOM COCTOSIHUM COZIEPIKATCS B MOJIEKYJIe

a) apeHoB 0) aIKUHOB B) aJIbJICTU]IOB I') aJIKaHOB
9. IIpOMBINUIEHHBIM IPOIIECCOM NMEPEPAOOTKU KAMEHHOT'O YISl SIBJISETCS:

a) pekTudukanus 0) 2IeKTpoNIn3 B) KOKCOBaHHE I') KPEKHHT

10.13 7,8t 6en3ona nomydeHo 8,61 HuTpoben3ona. Berxoa mpoayKTa peakiiuu COCTaBUI:

a) 70% 0) 65% B) 80% r) 78%.
11. OcymecTBUTE NpEBPALIEHNUS, YKAKATE YCIOBHS UX MPOBEAECHUS U HA30BHUTE TIPOAYKTHI PEAKIIMN:
CH4 CH3Br CH3=E#; —H,=CH> —

Bapmuanr 2



1.Onpenenure yrieBoaopo, JUIIHAN B JAHHOM PSLY:
a) CsHe 6) CsHio B)CeHs r) C7Hs
2. 'oMoIioroM meHTaHa MOKET OBITh:
a) C7H12 0)CsHse B) CoHa r) C3Hg
3. TpeTnyHblii aTOM yTIJI€pOa UMEETCS B MOJIEKYJIE:
a)  mpomaHa 0 2-MeTHJIIpOIlaHa B) ) 2,2-TUMETHIINIPOTIaHa I') 3TaHa
4.Yxaxure HopMyiy, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YIJIEBOJAOPOIY:
a) CgHu 06) CoHs B)CeH ) 6 C12H26
5. CiiaGble KUCIIOTHBIE CBOMCTBA MIPOSIBIISIOT:
a) aJIKeHbI 0) aTKaHbI B) apEHbI I') AJIKUHBI
6.L{uc-mpanc-u30Mepbl UMEET:
a) meHTeH-2  0) 9TeH B) MEeHTEH-1T) 2-MeTHUIINEeHTeH-2
7. Jonuinre ypaBHEHNUE PEAKLIUU U ONPEIETUTE €€ TUIL:
CesHs---CHs + Br» —>
a mpucoeauHeHue 0) ) oOMeH B) 3aMEIIICHHE T') TIOJUMEPHU3ALIHS
8. AToMBI yriepoza B SP-THOPUIHOM COCTOSIHUM COJIEPIKATCs B MOJIEKYJIe
a) aAIKHHOB 0) apeHOB B) aJIKAHOB T') aJIbJICTHIOB
9. IIpOMBIUIEHHBIM TIPOIIECCOM NEPEPAOOTKH KAMEHHOTO YIS SIBJISCTCS:
a) KPEKUHT 0) KOKCOBAaHHME  B) DJICKTPOJIN3 T) peKTuuKanus

10.13 7,8r 6en3oiia momydeHo 8,61 HUTpoOeH30a. BBIX0o1 MpoAyKTa peakiui COCTaBIUII:

a) 65 % 6) 70% B) 78% r) 80%.
11. OCYH.I@CTBI/ITe MpEeBpallICHUA, YKA)KUTC YCJIOBUA UX IIPOBCACHUA U HA30BUTC MPOAYKTHI PCAKITUN:
CHs CHsBr  CHs-GHh CHp= CH> —

KontpoabsHas padora B 10 kinacce Ne3 no teme «Kuciaopoacoaep:kamme opranHudeckmne
COoeIMHEHHUS M UX HAXOKIEeHUE B »KUBOIl PUpoae»
Bapmuanr 1

1.Vkaxure popMyily npeaeapHOro OJHOATOMHOIO CIIUPTA!
a) CaHgO2 ©6) CsH120 B) C2H4O2 1) C3Hs6O.

2. Kakoe BeliecTBo He COAEPKHUT KapOOHUILHOM TPYIIIbL:
a) MypaBbHHas KUCIOTa  0) GdopManmpAerusy  B) 3TaHOIN ') YKCYCHBIN aJbJIETU].
CocraBbTe JUIsl HEro MEXKJIacCOBBIN M30MEp U HA30BUTE €TO.

3. JIOTUIIINTE PEaKIUIo U YKOKUTE e Ha3BaHUE:
CH=CH + HZO" HgSO4, KHCTIOTa__
a) peakmus Baruepa  0) peakmus 3enuHckoro — B) peaknus KydepoB 1) peakmnus Bropia.

4. Kakoe BemecTBo Ja€T peakinio «cepeOpsHoro» 3epkana? Hanummure 3Ty peakiuo:
a) STaHallb 0)»TaHon  B) ¢eHON  T) YKCyCHas KHCIIOTA.

5. CocrtaBbTe (OPMYJIBI BEIIECTB 110 HA3BAHUIO:
a) 4-metunrekcanoyn-2  0) 3-3TwieHoT  B) STUIMETHIKETOH T) 3-METHIINCHTaHAIb.
Jlyis BemecTBa B) COCTaBBTE M30MEPHI H HA30BHUTE HX.



6. Kakue 13 nepedncieHHbIX BEIIECTB PearupyloT C 3TaHAJIEM: MypaBbUHAs KUCJIOTA, BOJOPO/,
1MaHoBoopoa, Mmaruuid, 6pom, runpokcun meau(ll)? CoctaBpTe ypaBHEHUS 3TUX PEAKIIHNA.

7.Kakoii 006éM Boioposa (H.y.) BeIIeIUThCs Tipu B3aumoeicTeuu 200r 40% pacTBopa 3TaHoIIa C
HaTpuem?

BapuanTt 2

1.OcymiecTBUTE HENOYKY MTPEBPALCHUIN. Y KQKUTE YCIOBUS MTPOTEKAHUS PEAKIIUIA U HA30BUTE
MOJTyYEHHBIE BEIIECTBA.

CH2>=CH2; —- CH3-CH20H — CH3-COH — CH3-COOH — CH:CI-COOH — CH2ClI-
COOCHs3

2.IIpu cropaHuu OpraHUYECcKOro BemiecTBa Maccoit 6,9r obpazoBanocs 13,2r yriekucioro raza u 8,1r
Boabl. [lnoTHOCTH 53TOrO BemiecTBa mo Bo3Ayxy 1,59. Ompenenure MOJIEKYJSPHYIO (QOpMYITY

BCIICCTBA, HAITMIIUTE CTPYKTYPHBIC (I)OpMYJ'ILI BO3MOXHBIX NU30MCPOB.

3. JlaHbI BemiecTna:

a) CH3-COOH 0) CeéHs-COOH B) CH3-CH=CH-COOH r) CoHs-
COOH

1) (C2Hs-COO0)2Ca e) Ci7H33-COOH x) H-COOC:2Hs 3) CHs-
COOCs3Hz7

n) Ci7H35-COOH k) CH2CI-COOH

--Haiinure MexkiaccoBbli M3oMep BemecTBy I. HazoBure 5TM BemiecTBa MO CHUCTEMAaTUYECKOM M
TPUBUAJILHOW HOMEHKJIATYpE

-- [TomyuuTe BemiecTBO a W3 3TaHANA. Hanummre ypaBHEHHE peakiuu.

-- Hanmmmre ypaBHeHUE peakliMy BelecTBa 0 ¢ THAPOKCHIOM KaJlus.

--Hanummre ypaBHeHHe peakiuu 0oOpa30BaHUS CIOXKHOIO 3(hupa U3 IIHULEPUHA U TPEX MOJEKYI
KHCI0Thl H. Kakoe arperaTHoe cOCTOsIHUE UMEET JaHHbIN KUp?

-- Hanmmnre ypaBHenue ruapoinsa seuiectsa 3. HazoBure npoayKThl peakiuu.

Hrorosasi konTpoJibHasi padora B 10 ki1acce Ne4 mo opranuyeckoit xumun 3a 10 kiaace

1. CocTaBbTe (opMyJIbI BELIECTB MO Ha3BaHMIO. K BelecTBY AUATHIIOBBINA 3(Up HAMUIIUTE 2
nzomepa u 2 romonora. Hazosure ux.

a) 2,3-1uMeTun-3-XJI0pIeHTaH, 1) STUJIOBBIN 3(pUp YKCYCHOM KHCIIOTHI
0) XJIopUUKIOOyTaH, €) 4-aMUHOBaJepraHOBask KUCIOTa
B) METUIIOEH301 (TOTYOIT), ) PONTUIaMUH

T') IUATUIIOBBIN 2hup

2. Ocy1ecTBUTE MPEBPAIICHUS U YKAKUTE YCIOBHS UX IPOTEKAHUSI.



C2Hs0H — C2HsCOH — CH3:COOH— CH:2CI-COOH — NH2-CH2-COOH— NH2-CH2-
COONa

3. IIpu 6pomupoBanuu 4,6 r Toayosa B IPUCYTCTBUU KaTaiau3aTopa Obulo nmoinydeHo 5,3r  4-
OpomToiyosna. Onpenenure MacCOBYIO JI0JI0 BBIXO/IAa YKA3aHHOTO IIpoayKTa peakuuu. Kakoil nzomep
OpOMTOJTyOJIa MOXKET TaK)Ke NOJIYYUThCS IIPU 3TOM (Hanuuure ero Gopmyiy)?

11 KJIACC
KonTpoasHnas padora B 11 kiacce Ne 2 mo teme «CTpoeHue BelecTBay
Yacmp 1
1. Ilapa 2nemenmos, mesrcoy Komopvimu 06pazyemcs UOHHAA XUMUYECKAs CEA3b.!
a) yriepoa u cepa  0) BOJOPOA M @30T  B) KJIMK M KHCIIOPOJ, T) KPEMHHUH U BOJOPO.
2. Haumenee nonsapnoii a6iaemcs cé:a3v:

a) C-H 6) C-Cl B) C-F r) C-Br

3.Bewecmeo, 8 MONEKyIe KOMOPO2O HEM «NU-CEA3UN.

a) STUJICH 0) OeHzon B) aMMHaK T) a30T

4. Amom yenepooa umeem cmenenb OKUCIeHUs -3 U BALEHMHOCMb 4 6 COeOUHeHUU ¢ POPMYNOU:
a) CO2 0) C2Hs B) CH3Cl r) CaC>

5. Amomuyro Kpucmaniuueckyio peuémky umeem.:

a) coma 0) Boza B) anmas r) napaduH

6.Bewecmeo, medxncoy amomamu KOmopoz2o cyujecmsyem 6000POOHASL CEA3b.:

a) 3TaH 0) dropun HaTpUs B) ATaHOII T') YTIEKUCIbIN Ta3

7. Tpynna popmyn coeounenuil, 6 KOMOPLIX UMeemcs, moabko SP -2ubpuou3ayus.

a) CH4, CoH4, CoH2 6) NHs, CH4, H20 B) H20, C2Hs, CsHs r) CsHs, BCls,
BeCl;

8. Meowcoy amomamu ecms KosaneHmHas c6s3b, 00pa306aHHAs NO OOHOPHO-AKYENMOPHOMY

MEXAHUIMY 6 MOJIeK)yne.!
a) CH3sNO> 0) NHsNO- B) CsHg r) H.0

Yacmo 2
1. Ompenenute BUJI CBSA3HM U HAITUIIIUTE AJIEKTPOHHBIE U rpaduueckue popmynsl BemecTs: CoHo, Bry,
K3N.

2. Hanmmmure peakuuio noJuMepu3auy BUHWIXJIopuaa. OnpenennuTe CTpyKTypHOE 3BEHO U
MOJIEKYJISIPHYIO MacCy MOJUMepa, €ClIU CTENEeHb NoinmMepu3anuu pasHa 350.

3. Hanumure Bce nzomepsl [uis BemectBa ¢ popmyinoit C4He 1 HazoBUTE HX.

Hrorosasi konTposibHasi padora Ned B 11 kiracce
Bapmuanr 1
1. Hanumnre ypaBHEHUS peaklnid, TP MOMOIIN KOTOPHIX MOKHO OCYIIIECTBUTH CIIEAYIOIINE
MIpeBpaLICHHUS:

Al>S3 — Al — AlClz — AI(OH); — Al203



JlaiiTe xapakTepucTHKy peakuuu Ned ¢ TOUKM 3pEHHsI Pa3IMYHBIX Kiaccudukanuii. Breibepute
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE IPOLIECCHl, B OJAHOM M3 HHUX HA30BUTE OKHUCIUTENb U
BOCCTAHOBUTENIb. YPaBHEHHE peakiuu OOMEHa HANHIIUTe B MOJEKYJSPHOW M KpaTKOW HOHHON
¢dopmax. HazoBuTe nCX0aHbIE BEIIECTBA M MTPOAYKTHI 3TON PEaKLIMH.
2. Hamummre GopmMyiibl TaKuX BOJOPOJHBIX COCAMHEHUH XMMHUYECKHX 3JIEMEHTOB 3-TO MepHuoja, B
KOTOPBIX BOJIOPOJI UMEET CTENIEHb OKUCIIEHUS, paBHYyo + 1. BeiGepute u3 Hux gopmyiy BemiecTsa, Ko-
TOpoe HauboJsiee aKTHBHO pearupyer co uienoubto. Hamumimmrte ypaBHeHue 3toil peakuuu. Kaxue
CBOMCTBA MPOSABIIAET B 3TOM CIIy4ae BOJOPOJHOE COCIUHEHNE?
3. Hanumure ¢opmyity Beiciiero okcuja d-aineMeHTa, pacojoxkeHHOro B 4-m nepuoae u VI rpynmne
MEPUONYECKON CUCTEMbBI XUMHYECKUX 3JIEMEHTOB. /laiiTe Ha3BaHUE BEWIECTBY, ONPEICIUTE XapaAKTEP
ero cBoiictB. Kakumu cBoiicTBaMu 00J1aJa€T HU3IINUKA OKCUJL 3TOTO XUMHUECKOI0 3JIEMEHTa?
4. PaccuunTaiite Maccy (hocqOpHOH KUCIOTHI, KOTOPYIO MOXHO NOiy4duTh U3 80 r dochara Kampus
IIPY €0 B3aUMOJICVCTBUH C KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM. MaccoBas 10JIsl BBIXO/1Aa KUCIIOThI
coctaBisieT 96%.
BapuanT 2
1. Hanumure ypaBHEHMs peakUui, HOpU MOMOLIM KOTOPBIX MOXHO OCYIIECTBUTH CIEIYIOLIUE
IIPEBPALICHMUSL:

S — S0 — S03 — H2S04 — BaS04
JlaliTe XapakTepucTuKy peakuumu Ne3 ¢ TOUKHM 3peHHUs pazIHuYHBIX Kiaccuukanumii. Breidepute
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCH,, B OJHOM H3 HHUX HA30BUTE OKUCIUTEIb U
BOCCTAHOBUTENIb. YpaBHEHHE peakiuu OOMEHa HANHIIUTE B MOJEKYJSIPHOW M KpaTKOW MOHHOW
¢dopmax. HazoBuTe ncxoaHble BEIIECTBA U IPOAYKThI TON peaKkIiH.
2. Hanumwure ¢opMysabl THAPOKCHJIOB XHUMHYECKMX 3JEMEHTOB 3-ro Mepuoja, 00JaJaroumx
KHCIOTHBIMU cBoMcTBaMU. OTMEThTE, B KaKOM HAlpaBICHUM YCWIMBAIOTCS 3TU cBoWcrBa. Jlaiite
O0BSICHEHUE 3TOMY SBJICHHIO.
Hanummure MonexkyiasspHOE M KpaTKO€ HMOHHOE YpPaBHEHHs PEaKIMM, XapaKTepU3YIOLIEH CBOMCTBa
HauboJsee CUIbHONW KMCIOThI U3 BBIOPAHHBIX BAMHU.
3. 3Has (GopMyITy BHENIHETO EKTPOHHOTO CI0S aTOMa XMMHYECKOTO dJIeMeHTa - 3523p°, onpeenure:
a) Ha3BaHME AJIEMEHTA U €ro MoJoXKeHue B nepuoaudeckoi cucreme /1. 1. Menzaeneesa;
0) popmyity, Ha3BaHUE U XapaKTep CBOMCTB €ro BBICIIETO OKCHU/IA.
4. Oxkcupn MarHusi Maccoil obpabortanu pactBopoM, coxepkamuM 40 r 37% a30THON KHUCIIOTHI.
PaccunTaiite, kakas Macca coyid 00pa3oBanachk Mpu 3TOM.



