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IHosicHuTeIbHAA 3aMUCKA

Pabouas nporpamma no xumun i 10-11 kmaccoB pa3paboTaHa Ha OCHOBE

o ®enepanpraoro 3akoHa Ne 273 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit denepanumy;

. O Buecennn m3menenuii B ®I'OC HavanbHOTO 00MIET0, OCHOBHOTO OOIEro U cpenHero (MOIHOT0) 00Iero oopa3oBaHus, yTBEP KIEHHBIHI
npukazom MunoOpHayku Poccun ot 31.12.20151. Nel1576;

. @denepalibHOTO TOCYIApCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOHIEr0 OOpa3oBaHMs, YTBEPKIAEHHBIA IMPUKA30M
MunuctepcTBa 00pa3oBanus u Hayku Poccutickoit @eneparuu ot 06.10.2009 roga Ne 373;

o Or'ocC
®enepanbHoro 3akoHa «O06 o6pazoBanuu B Poccuiickoit @eaeparuu» ot 29.12.2012 r. No273-D3;

Vka3za [Ipesunenta PO «O HaunonanbHo# cTpateruu aeictsuii B nuntepecax aerei Ha 2012 -2017 rogs» ot 01.06.2012r.Ne 761;
[IpumepHas mporpaMMa OCHOBHOTO OOIIEro 00pa3oBaHMs MO XUMHUH: paboune mporpammsl [Ipenmernas muHus yaeOHUKOB «Jpoda» 10-
11 xmaccer mox penakiueit O.C. N'aGpuensia. Paboune nporpammsl O.C. [NabpuensH. [locobue nns yuurteneit o0mieo0Opa3oBaTeNbHBIX YUpeKaeHUH, M.:
«JIpoday, 2016.

" CanunrapHo-anuaemuonorndeckux mnpaswi u HopmaruBax CanlluH 2.4.2.3286-15, yTBep)KIAEHHBIX IIOCTaHOBJIEHHEM [J1aBHOTO
rocyaapcTBeHHOro canutapHoro Bpaya P® ot 10.07.2015r. Ne26;

" [Toctanosnenue ['maBHOrO TOCYAapcTBeHHOTO caHuTapHoro Bpada P® ot 28.01.2021 N 4 «O0 yTBepKJACHUH CAHUTAPHBIX MPABUI U HOPM
CanlluH 3.3686-21 «CaHuTapHO-3IUACMHUOJIOTHYECCKUE TPeOOBaHMS MO NpodriiakTHKe MHPEKIMOHHBIX Oose3Hei» (Bmecte ¢ «CanlluH 3.3686-21.
CaHunTapHble paBUiIa U HOPMBL...»);

" [ToctanoBnenue ['nmaBHOro rocyaapcTBeHHoro canutapHoro Bpaya PO ot 28.01.2021 N 2 «O0 yTBepKI€HUH CAaHUTAPHBIX MPABUI U HOPM

CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBHI U TPeOOBaHUS K 0OecreueHuto 0€30nacHOCTH U (WIK) 0e3BPEHOCTH AJIs YeIOoBeKa (paKTOPOB CPEIbI

oburanms» (BMecte ¢ «CanlluH 1.2.3685-21. CanuTtapHble mpaBujia 1 HOPMBL...»);



n

[TocTanoBnenue ['maBHOTO rocymapcTBeHHOro canuTapHoro Bpada P® or 28.09.2020 N 28 «O06 yrBepxkaeHuu canutapubix npasui CIT
2.4.3648-20 «CaHUTapHO-3MHIEMHUOIIOTHYECKHE TPEOOBAHMSI K OPTaHU3alUAM BOCITUTAHUS U O0YUYEeHHUS, OT/IBIXA U O3/I0POBJICHUS JETEH U MOJIOACKI

(Bmecte ¢ «CII 2.4.3648-20. CanurtapHble IpaBUia...»);

" HOPMAaTHUBHO-METOJUYECKON TOKyMeHTaluu MuHUCTEpCTBa 00pa3oBaHus U Hayku P u Ipyrux HOpMaTUBHO-TPABOBBIX aKTOB B 00JACTH
oOpa3zoBaHus;

° VcraB «YBarckoit COLL» YMP

HSy‘IeHI/IC XUMHHU B CTapHICﬁ IIKOJIe Ha 0a30BOM YPOBHE HaIIPaBJICHO HAa JOCTUXKCHHUE CIICAYIOIIUX nﬂﬂﬂﬁ:

L4 OCBOCHHE 3HAHUU O XUMHUUYECKOM COCTaBHSIIOHIeﬁ eCTeCTBeHHO-Hay‘IHOfI KapTUHBI MHUpa, BaKHEHUIITNX XUMHYICCKHX HNOHATHUAX, 3aKOHaX U
TCOPHUAX,
L4 OBJIAICHUC YMCHUAMU NPHUMCEHATH IOJTYYCHHBIC 3HAHUA JIA 0OBsICHEHHS pa3HOO6p33HBIX XHUMHAYECKUX SIBIICHHH U CBOWCTB BCIIIECTB,

OLICHKU POJIM XMMHUU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTUH U MOJYYEHUH HOBBIX MaTepUAIIOB;

o pa3BUTHE MO3HABATENBHBIX UHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B IMpoliecce CaMOCTOSATENBHOTO MPUOOPETEHUS XUMUYECKUX
3HAHUHU C UCIIOJIBL30BAaHUEM Pa3JIMIHBIX UCTOYHUKOB I/IH(l)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

o BOCTHTaHNE YOEKICHHOCTH B MO3UTHBHOW POJU XMMHUU B JKU3HHM COBPEMEHHOTO OOIIECTBa, HEOOXOAUMOCTH XHMHUYECKH T'PaMOTHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKaloLIeH cpene;

o MIPUMEHEHHE MOTYYSHHBIX 3HAHUN U YMEHHH sl 0€30MacHOT0 MCIIOIb30BAHMSI BEIIECTB M MAaTEpUAOB B OBITY, CEIbCKOM XO3SHCTBE U Ha
IMPOU3BOACTBE, PCHICHUA IPAKTHYCCKHUX 3aJad B HOBCC[{HGBHOI;'I JKHU3HH, MPEAYHPCIKACHUA ﬂBJ’IeHI/If/'I, HaHOCAIIUX BpC€a 3A0POBBIO YCIIOBCKa M
OKpY>Kalolleu cpene.

@®opmbl OpraHu3aui 00yUYeHHs: HHAWBUyallbHAs, TTapHAasi, TPYIIOBasi, HHTEPAKTUBHASI.

OcCHOBHBIE 3a0auu U3y4eHUs] XUMUU B IIKOJIE:

v Gopmuposame 'y 00yHIarOIIUXCS YMEHUS BUJETh U MIOHUMATh LIEGHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMHUYECKOTO 3HAHMUS JIJISI KAXKIOTO



YeloBeKa HE3aBUCHUMO OT €ro MPOeCCHOHANTBHON AESITeTbHOCTH;

v Gopmuposams TPEINCTABICHUS O XUMHUYECKOM COCTABIAIONIEH €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA; YMEHUS OOBSICHATH OOBEKTHl U
IIPOLIECCHI OKPYIKAIOIIEH NEHCTBUTEIBHOCTH, UCIIOB3YS Il ’TOTO XUMHUYECKHUE 3HAHUS;

v 061a0e6ams METOJJaMU HAyYHOTO TIO3HAHUS AJ1 OOBSICHEHUS XUMUYECKUX SIBICHUN U CBOWCTB BEILIECTB, OIICHKU POJIU XMMHH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUN U MTOJyYEHUN HOBBIX MaTEpPUAJIOB;

v gocnumuléams YOS KJIEHHOCTb B MO3UTUBHOM POJIM XUMHUHU B KHU3HU COBPEMEHHOT'O 00I[eCTBA, HEOOXOJUMOCTH I'PAMOTHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U OKPY’KAOUIEH CPEE;

v npumeHsms TONYYCHHBIC 3HAHWUW 11 OE30MacCHOTO HCIOJIb30BAHMS BEIIECTB M MaTEPHAIOB B OBITY, CEIHCKOM XO3SAWUCTBE W Ha
MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJa4 B IIOBCEJAHEBHOW JKU3HU, NPEAYNPEKIACHUS SBJICHUN, HAHOCIIIMX BpEd 30POBBI0 4YEJIOBEKa M
OKpY>Karolleu cpese;

v paszeéusams TMO3HABATEIbHBIE WHTEPECHI, HHTEJJICKTyaJIbHBIE W TBOPUECKHE CIIOCOOHOCTH yYalIUXCs B MPOIECCE M3YUCHUS HUMU
XMMUYECKOW HAYKH U €€ BKJIaJia B COBPEMEHHBIM HAyYHO-TEXHUYECKHUIN MPOrPecc;

v Gopmuposams BaKHEHUIINE JTOTUYSCKUX ONEpalnil MpIIUICHUS (aHAIW3, CUHTE3, 0000IIeHe, KOHKPETH3allus, CpaBHEHHUE U Ip.) B
MPOLIECCE MMO3HAHUS CUCTEMbI BXKHEUILINX IMOHATHI, 3aKOHOB U TEOPHUIL O COCTABE, CTPOEHUU U CBOMCTBAX XMMHUYECKUX BE [ € CTB

v 061adesams  KIIOYEBBIMH  KOMIIETCHIHSIMH  (y4eOHO-ITO3HABATEIbHBIMU, HH(OPMAIIMOHHBIMU,  I[EHHOCTHO-CMBICIIOBBIMH,

KOMMYHI/IKaTI/IBHBIMI/I).






Copepxanue Tem ydyeOHOro npeamera. 10 kiace

Beenenue (1 1)

Teopusi cTpoeHus1 OpraHuvecKuX coeuHeHu (2 1)

[Ipenmer oprannyeckor xumuu. CpaBHEHUE OPraHUYECKUX COCIMHEHUN C HEOpraHu4decKuMu. [IpuposiHble, HICKYCCTBEHHBIE M CUHTETHYECKHUE
OpraHUYECKHE COeANHEHHUs. BaneHTHOCTE. XMMHUECKOE CTPOEHUE KaK MOPSAIOK COEAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE
II0JIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUS OpPraHMYecKuX coenunHeHuil. [IoHsATHE O rOoMOJIOrMM M rOMOJIOTax, U30MEPUHM U U30MEpax. XHMHUYECKUE
(hopMyIIBI M MOJICTH MOJIEKYJT B OPTaHHUECKOW XMMUH.

Lemoncmpayuu. Monenu MOJIEKyJ TOMOJIOTOB M H30MEPOB OPraHUYECKUX COCTUHEHUM.

YriaeBoaopoabl U X NPUPOAHbIE UCTOYHUKH (8 4)

IIpuponnbiii rasz. Ankansl. Ilpuponnelii raz kak Ttorumso. IIpemmyiiecTBa npupoIHOro rasza mnepejn ApyruMu Bujamu Torudea. Coctas
IPUPOJIHOTO Tra3a. AJKaHbl: TOMOJOTUYECKUH Psijl, U30MEpPUS U HOMEHKJIATypa ajJKaHOB. XMMUYECKHE CBOICTBA alKaHOB (Ha IpUMEpEe METaHa U dTaHa):
ropeHue, 3aMellleHre, pa3iokeHne U aeruapupoBanue. [IpuMeHeHre ajakaHOB HA OCHOBE CBOMCTB. AJIKEHBI. DTUJICH, €0 MOJy4YeHHUe (IeruIpupoOBaHUEM
9TaHa W JerujpaTanueil 3TaHoia). XMMUYECKHE CBOWCTBA ITHIJIEHA: FOPEHME, KaueCTBEHHbIE peakiuu (obeclBeunBaHHE OPOMHON BOJBI M pacTBOpa
NepMaHraHaTa Kajus), TuapaTanus, nonumepusanus. [lonustunes, ero cBoiictsa u npumenenue. [IpuMeneHne »TuaeHa Ha OCHOBE CBOMCTB.

Ankamuensl U kaydyku. [loHsaTne o0 ankagueHax Kak yrieBOJOpPOJAax C ABYMs JABOWHBIMH CBSI3IMU. XMMHYECKUE CBoOWcTBa OyTaaueHa-1,3 u
M30IpeHa: obeclBeunBaHue OPOMHOM BOJIbI U MTOJIMMEPH3AIs B KayuyKu. Pe3una.

AXUHBI. ALIETHIIEH, €0 MOJyYeHHe MUPOIU30M MeTaHa U KapOUAHBIM clocoOOM. XMMHUYECKHUE CBOMCTBA alleTUIIEHA: TOpeHHe, 00eclBeUMBaHNE
OpOMHOI BOJIbI, IPUCOETMHEHUE XJIOPOBOAOPOIA U rupartaius. [[pumeHenue aneTnieHa Ha OCHOBE CBOMCTB. Peakiiyst moinuMepusalnny BUHWIXJIOPUAA.
[ToIMBUHUIXIIOPU U €T0 IPUMEHEHHUE.

benzon. [lonyyenue 6eH30a U3 rekcaHa M aleTuIeHa. XMMHUYECKHe CBOICTBa OeH30J1a: TOpeHue, rajJloreHupoBaHue, HuTposanue. [lpumenenue
OeH30J1a HA OCHOBE CBOMCTB.

Hedts. Coctas u nepepabotka Hedtu. Hedprenponykrsl. beH3un u nonstue o6 OKTaHOBOM YHCIIE.

ﬂeMOHcmpauuu. FOpeHI/Ie METaHa, 3THJICHA, alICTUJICHA. OrHomicHue MCTaHa, 3THUJICHA, alICTHJICHA U OcH3011a K pacTBOpPY NE€pMaHTraHaTa KaJud U



OopomHoit Boze. [lonmyuenue sTusneHa peakuuei AeruapaTaiiy 3TaHoa U IENoJIUMEepHU3aliy MOJIUATUIICHA, alleTHIeHa KapOuIHBIM CIIOCOOOM.
Pa3noxxeHue kaydyka MpH HarpeBaHUU, UCTIBITAHUE MPOTYKTOB Pa3NoKeHUsl Ha HenpeaenbHoCTh. Komnekuusa 006pa3ioB HeTH U He(hTEMPOIYKTOB.

Konmponvnas paboma Ne 1 o Teme: «YTII€BOIOPOJIbI M MX IPUPOIHBIE UCTOUHUKI

Kucnopoacoaep:xamue oprannyeckne coeIMHeHUs] U UX NPUPOAHbIe HCTOYHUKHU (104)

EnuHCTBO XMMHYECKOW OpraHu3alMy KHUBBIX OPraHU3MOB. XHMMHYECKHM cocTaB X UBbIX opranu3mMoB. C m u p T bl. [lomydyeHue sTaHona
OpO’KeHHEM TIIIOKO3bl M TUApaTanueil stuneHa. [ 'mapokcuibHas rpymnna kak (yHKUuoHanbHas. [IperncraBieHne o BOAOPOIHON CBSI3U. XUMHYECKHE
CBOWCTBA HTAHOJIA: TOPEHUE, B3aUMOJICHCTBHUE ¢ HATpHEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCIEHUE B ajbaerul. Ilpumenenue stanona Ha
OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBUS U MIPEAYIPEKACHUE.

[lonsiTue O mnpeAenbHBIX MHOTIOATOMHBIX cHHUpTax. [JHIEpHUH Kak NpeACcTaBUTENIb MHOIOATOMHBIX CHHpPTOB. KaudecTBeHHass peakiusi Ha
MHOTOAaTOMHBIE cIUPTHI. [[puMeHenune rmuuepuHa.

Kamennsiit yroas. @ e H o 1. Kokcoxumuueckoe npousBoACTBO U ero npoaykuus. [Tomyyenne ¢eHosma KokcoBaHMEM KaMEHHOTO yrisi. Bzaumuoe
BJIIMSIHAE aTOMOB B MOJIEKYJIE (peHOJA: B3aUMOCHCTBUE C THIPOKCUIOM HATpUs U a30THOU kucnoroi. [lonmmkonneHcanus genona ¢ GopMaabaeruIoM B
dbenonodopmanpaerunnyio cMoiy. [I[pumenenne geHona Ha OCHOBE CBOMCTB.

Anpnernnpl. [lomyueHue anpaerugoB OKUCIEHUEM COOTBETCTBYIOIIMX CHHUPTOB. XHWMHUYECKHME CBOWCTBA albJETUIOB: OKHCICHHE B
COOTBETCTBYIOIIYIO KMCIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMU ciupT. [IpuMenenne ¢popmanpaernia u aueTaabaeriia Ha OCHOBE CBOMCTB.

KapOonossie kucnoTsl. [Toyuenne kapOOHOBBIX KUCIOT OKUCICHHEM alIbJIETHAOB. XUMUYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: OOIINE CBOHWCTBA C
HEOpPraHMYECKUMHU KUCIOTaMH U peakius stepudukanuu. [I[pumeHeHne yKCyCHOM KUCIOThl Ha OCHOBE CBOMCTB. BhIcIIne KUpHbBIE KUCIOTHI HAa IPUMEpe
NaJIbMUTUHOBOM U CTEAPUHOBOM.

Cnoxuble 3¢upsl u xupsl. [TomyueHue cioxHbIX 3¢upoB peakuueil srepudukanuu. CiaoxHble 3puUpsl B IpUpoJe, UX 3HadeHue. [Ipumenenune
CJIOKHBIX (HPOB Ha OCHOBE CBOMCTB. JKHpBI Kak CIIOKHBIE 3(UpPbl. XUMUYECKHE CBOICTBA JKUPOB: THIPONIN3 (OMBUICHHE) M TUAPUPOBAHHE JKUAKHX

#upoB. [IpruMeHeHune ;xupoB Ha OCHOBE CBOMCTB.



VYrneBompl. YTIeBobl, X Kiaccu(pUKalK: MOHOCaxapu sl (TII0K03a), AUcaxapusl (caxaposa) U moJaucaxapuibl (Kpaxmal U [eJUTi0I03a).
3HaveHHE YIJIEBOJIOB B dKMBOU MPUPOIE U B )KU3HU YEIIOBEKA.

['moko3a - BemecTBO ¢ JBOMCTBEHHOW (DYHKIMEH - albJETUAOCTHPT. XUMHUYECKHE CBONCTBA TIIOKO3bl: OKHCIICHHE B TJIOKOHOBYIO KHUCIIOTY,
BOCCTaHOBJICHUE B COPOUT, OpokeHUE (MOJIOYHOKHCIIOE U CIUPTOBOE). [IpMeHeHne TII0K03bI HA OCHOBE CBOMCTB.

Jucaxapusl u nonucaxapuabl. [loHATHE 0 peakusaX MOJUKOHACHCAIMY U THAPOIN3a Ha IPUMEPE B3aMMOIIPEBPALICHHI: TITI0K03a OTUCaXapH/l.

Jemoncmpayuu. Oxucnenue cnupta B anpaerua. KauectBenHas peakius Ha MHOroaroMuble cnupThl. Komnekuus « KameHHbIN yroyib 1 IpoyKTh
ero mepepaboTkm». PactBopumocTh ¢eHONa B BOAE NpH OOBIYHOHN TeMmIieparype W NpU HarpeBaHuu. KadecTBeHHbIE peaknuu Ha ¢eHon. Peakmms
«CepeOpsTHOTO 3epKajiay albJCTUIOB U TIIOKO3bl. OKHCIICHHE albJCTUI0B MU TIIOKO3bI B KHUCIOTHI ¢ momoibio ruapokcuaa meau (II). Tlomydenue
YKCYCHO-3TUJIOBOTO U YKCYCHO-U30aMuiI0Boro a¢upoB. Komnekuus r¢upHbix Macen. KauecTBeHHas peakiys Ha Kpaxmal.

Koumponvnas paboma Ne 2 o teme: «Kucnopogocoaepxaiine OpraHuuecKue COeTUHEHUS

A3oTcoepxkaime coeJMHEHUs] M X HAXOKIeHNe B KUBOil npupoje (64)

Awvunbl. [lonstue 06 amuuax. [lomydeHune apomMaTHYECKOTO aMHHA - aHWJIMHA - W3 HUTPOOEH30J1a. AHWIMH KaK OpPraHWYeCcKOe OCHOBAHHME.
B3aumHoe BiHsHHE aTOMOB B MOJIEKyJie aHWJIWHA: OcialJeHre OCHOBHBIX CBOMCTB M B3auMoOJEWCTBUE ¢ OpoMmHOI BojaoH. [IpumeHeHHe aHWIMHA Ha
OCHOBE CBOMCTB.

AMuHOKHCHOTHL. [lomydeHne aMHHOKHCIOT W3 KapOOHOBBIX KHUCJIOT M THAPOIU30M OelKkoB. XHWMHUYECKHE CBOWCTBA AMUHOKHCIIOT Kak
aM(}OTEepHBIX OPTaHUYECKUX COCTUHEHUN: B3aMMOJICHCTBHE CO IIETIOYaMH, KUCIOTAMH U JPYT C APYroM (peakius MmoauKoHAeHcaun). [lentuaHas cBsa3b
u nonunentuasl. [IpuMeHeHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. [lomydenue GenkoB peakiueil MOTUKOHACHCAIUU aMUHOKHUCIOT. [lepBuuHast, BTOpUYHasi U TPETUYHAS CTPYKTYPHI OEIKOB. XUMUYECKUE
CBOICTBA OCJIKOB: TOpEHUE, IEHATYpAIHs, TUAPOJIA3 U [IBETHBIC peakiuu. buoxumudeckrne GpyHKIUN OCITKOB.

I'enermueckas CBA3b MCXKAY KilaCCaMU OpPraHNu4YCCKUX COGJII/IHCHPIIZ.



HYKHCI/IHOBBIG KucnoTel. CuHTE3 HYKJIICMHOBBIX KUCJIOT B KJICTKC U3 HYKJICOTHIOB. O6IHHﬁ IJIaH CTPOCHU HYKJICOTHUAA. CpaBHCHI/Ie CTPOCHUA U

¢yukuuii PHK u /IHK. Ponb HYKJIEMHOBBIX KHCIIOT B XpaHEHUHU M Iepefaye HacieACTBEeHHOW nmHpopmanuu. [loHsATHE 0 OGMOTEXHOJOTHMM M T€HHON
WHXEHEPHH.

Jlemoncmpayuu. B3auMoaeicTBue aMMuaka U aHWIMHA C COJISTHOM KHMCIOTOW. Peakmus aHuimmHa ¢ OpoMHOW BonOH. J[oKa3aTenbCTBO HATHYUS
(yHKIIMOHATBHBIX TPYMI B paCTBOPaX aMUHOKHCIIOT. PacTBopenue u ocaxxaeHue 6enkoB. L[BeTHbIe peakiinu OeNKOB: KCAHTOMPOTEHHOBAsI U OWypeToBasi.
l'openue ntuubero nepa u mepcrsHod HutH. Moaens monekyibsl JIHK. Tlepexoabl: 3TaHon — —  3TUJIEH STUICHTIUKOIb — — JITHJICHIJIUKOJIAT MEIU
(IT); aTanONn — — 3TaHANbh — —» D3TAHOBAsS KUCIIOTA.

IIpakmuyeckasa paboma Nel. UneHTUGUKALMS OPraHUYECKUX COEAUHEHHH.

Buonoruveckn akTuBHbIE OPraHuvecKue coequHenus (4 1)

®epmeHThl. DepMEHTHI KaKk OMOJIOTHYECKUE KaTaIH3aTOPhl OeIKOoBOM pupoabl. OcobeHHOCTH PYHKITMOHUPOBaHUS (hepMeHTOB. Posb dhepmenTOB
B JKU3HEACATEIBHOCTH KUBBIX OPTAHU3MOB U HAPOJIHOM XO3SIHCTBE.

Butamunsl. [Tonsitue o Butamunax. Hapymienus, cBsi3aHHble C BUTAMUHAMU: aBUTAMUHO3bI, THITIOBUTAMUHO3bl M TUNIEPBUTAMUHO3bl. Butamun C
Kak MpeJCTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak MPEACTaBUTENb )KHUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonel. [loHATHE O TOpMOHAX Kak TyMOpPaJbHBIX PETYJIATOpPAX >KU3HEIEATEIbHOCTH >KMBBIX OpPraHM3MoOB. MHCYIWH W agpeHaIMH Kak
npeAcTaBuTeNN TopMoHOB. [IpodunakTruka caxapHoro auadera.

JlexapctBa. JlekapcTBeHHass XUMHUs: OT MATPOXUMHUU O XUMHUOTEepanuu. ACUpUH. AHTUOMOTUKU U aucOakTepuo3. HapkoTuueckue BeliecTsa.
Hapxomanwust, 6opb0a ¢ Heil 1 npoduIakTHKA.

Jlemoncmpayuu. PaznoxxkeHue mepokcusia BOAOpOAa KaTana3zoi ceiporo msca u ceiporo kaprodens. Komnexuus CMC, comepskamux >H3UMBI.
Hcnpitanue cpenst pactBopa CMC umnaukatopHoit 6ymaroit. Mmmoctpanmnu ¢ (ororpadusiMu )KUBOTHBIX C Pa3IUYHBIMA (POpMAMH aBUTAMHHO30B.

KOJ'IJ'IGKI_II/IH BUTAMHWHHBIX IIPCIIapaTOB. HcneiTanue CpCabl paCcTBOpa aCKOp6HHOBOﬁ KHCJIOTBI HHHHKaTOpHOﬁ 6YMal"OI7I. HcnelTaHue anTedyHoro npcerapara



HWHCYJIMHA Ha OEJIoK. I[OM&H.IHHH, na6opaTopHa$1 M aBTOMOOMIIbHAS aIllTEYKA.

HckyccTBeHHBbIE M CHHTETHYECKHE MOJIMMepbI (3 4)

UckyccrBennsie nmomumepsl. [lomyyeHne MCKyCCTBEHHBIX MOJMMEPOB, KaK MPOAYKTOB XMMHYECKOW MOIU(DHUKAIIMKA MPUPOTHOTO MOJIUMEPHOTO
ceIpbs. VICKyCcCTBEHHBIE BOJIOKHA (All€TaTHBIN IIENK, BUCKO3a), UX CBOMCTBA M MPUMEHCHHE.

CunretnueckuenonuMepsl. [lomyuyeHne CUHTETHYECKHX MOJIMMEPOB PEaKLUUSIMU MOJUMEPU3AINH U MOJIUKOHIeHcau. CTpyKTypa MOJIUMEpOB
JUHENHAas1, pa3BETBICHHAS U MPOCTpaHCTBEHHAs1. [IpeAcTaBuTe CHHTETHUECKUX IJIACTMACC: MOJIUATUIIEH HU3KOTO U BBICOKOTO JaBJICHUS,

MIOJIMITPONTUJICH Y MOJUBUHUIXJIOPpHA. CHUHTETUYECKUE BOJIOKHA: JIABCAaH, HUTPOH U KaIlpPOH.

Jlemoncmpayuu. Konnekiusi miaactMacc W u3Aeluii 3 HUX. KOJJIEKIIMM HCKYCCTBEHHBIX M CHHTETMYECKH BOJOKOH W HW3ACIUN U3 HHX.
Pacnio3HaBaHue BOJIOKOH MO OTHOIIEHUIO K HATPEBAHUIO U XMMHUYECKH PEaKTHBAM.

Ipaxmuueckas paboma No2. Pacio3HaBaHHE MJIaCTMACC U BOJIOKOH.

HUmoeosas konmponvuas paboma Ne3

Conep:xxaHue TeM y4eOHOT0 nmpeaMeTa
11 xaacc

Beenenue (1 1)

Ctpoenue BemectBa (15 4)

OcHOBHBIE CBENEHUS O CTPOCHHHM aToMa. SApo: MPOTOHBI W HEUTPOHBI. M30TOmBI. DNEKTPOHBI. DIEKTPOHHAs 000J0YKa. DHEPreTHUYECKHUI
ypoBeHb. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX O0OJOYEK aTOMOB 3JEMEHTOB 4-r0 M 5-ro mepuoioB mnepuonudeckoil cucremsl J[. M. Menneneena
(mepexoHbIX 31eMeHTOB). [loHsTHE 00 OpPOUTANIAX. S- U P-OpOUTAIN. DIIEKTPOHHBIE KOH(UTYPALIMU AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

Ilepuoanueckuii 3axon [1. 1. MenneneeBa B cBeTe yueHus o crpoeHnn atoma. Otkpsitue . 1. MenaeneeBbM nepuoin4eckoro 3aKoHa.

[lepuoanueckas cucrema xumuueckux aneMmenTos Jl. M. Menneneea - rpaduueckoe oTodpakeHHe NeprUoIuIecKoro 3aKkoHa. GU3nYecKuil CMbICIT



HOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMepa Mepruosia 1 HoMepa IpyInsl. BaneHTHbIe 251eKTpoHbl. [IpHunHBl H3MEHEHUs! CBOMCTB 2JIEMEHTOB B MEPUOAX U
rpynnax (riaaBHbIX moarpymnmnax). IlomoskeHue Boxoposa B NEPUOAMYECKON CHCTEME. 3HAUEHHME NMEPUOAMYECKOIO 3aKOHA M NMEPUOJUYECKON CHUCTEMBI

XHUMHUYCCKUX 3JICMCHTOB I[ . MCHI[CJ'ICGB& AJId pa3BUTUA HAYKW U IIOHUMAaHUA XUMHYECKOH KapTUHBI MHUpa.

Jemoncmpayuu. Paznuaasie GOpPMBI IEPUOANIESCKON CHCTEMBI XUMUYECKUX dieMeHToB []. 1. Menneneena.

Nonnast xumuyeckas cBsi3b. Karnonsl u annonsl. Kinaccuduxanus nonos. MonHble kpuctamindyeckue peuieTku. CBOCTBa BEIIECTB ¢ ’TUM TUIIOM
KPUCTAJUTMYECKUX PELIETOK.

KoBaneHTtHass xumuueckasi CBs3b. DJEKTpOOTpHULATENbHOCTh. llonsipHas u HemossipHas KoBajeHTHblE cBs3u. Jumoisb. IlonspHOCTh CBSI3U U
MOJIAPHOCTh MOJIeKyJibl. OOMEHHBII W JOHOPHO-aKUENTOPHBIM MeXaHU3Mbl O00pa30BaHUSI KOBAJEHTHOM CBsI3U. MOJIEKyJsIpHbIE U aTOMHbIE
KpUCTaJUTHUeckue pemeTkd. CBONCTBA BEIIECTB C ATUMH TUTIAMU KPUCTAJUIMYECKUX PEIIETOK.

Mertannudeckass xumMudeckas CBsizb. OCOOEHHOCTH CTPOEHHUST aTOMOB METAIOB. MeTannudeckass XMMUYecKas CBs3b M MeTauTndecKas
KpUCTaJUIMUecKas pemierka. CBoNCTBa BELIECTB C ATUM THUIIOM CBSI3H.

Bonoponnas xumuueckas cBsizb. MexXMOJEKyJIIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPO/IHAS CBsI3b. 3HAUEHUE BOJOPOIHON CBSI3U JJI OpraHU3aluu
CTPYKTYp OHOIOJIIMMEPOB.

[Tonumepsl. [lnacTMacchl: TEPMOIIIACTHI M PEAKTOIUIACTHI, UX MPEACTABUTENN U MpUMeHeHHe. BomokHa: mpupogHbie (pacTUTENbHBIE U )KUBOTHBIE)
U XUMHUYECKUe (MCKYCCTBEHHBIE U CUHTETUYECKHUE), UX MPEACTABUTENHN U IIPUMEHEHHE.

["a3o006pa3Hoe cocrosiHue BelecTBa. Tpu arperaTHbIX COCTOSIHUSI BOJIBI.

OcoOenHocTu cTpoeHus: ra3oB. MomsipHblii 00beM ra3000pa3HbIX BemecTB. [IpuMepsl ra3000pa3HbIX NPUPOIHBIX CMECEi: BO3MYyX, MPUPOIHBIHI
ra3. 3arpssHeHne atMocdepsl (KUCIOTHBIE T0KIU, MTAPHUKOBEIHA 3 (dekT) u 6opnrda ¢ HUM.

[IpencraBuTeny ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIIIEKUCIBII ra3, aMMuak, 3TuieH. VX momydenue, coOMpaHue U pacrio3HaBaHUE.

Kunkoe cocrosuue BemectBa. Boma. IlotpeGnenne Boasl B OBITY W Ha MpoOu3BOACTBE. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHCHHS.



MI/IHCpaHBHLIe BOJBI, UX MCIIOJIB30BAHUEC B CTOJIOBBIX U JIeueOHBIX Oesx. >KI/II[KI/IC KpHUCTAJJIbl U UX IIPUMCHCHHC.
TBepnoe COCTOAHHEC BCIICCTBA. AMOpq)HbIC TBCPABIC BCIICCTBA B IPUPOAC U B )KU3HU YCIIOBCKA, UX 3HAUCHUC U TPHUMCHCHUC. KpI/ICTaJIJII/I‘ICCKOG
CTPOCHUC BCUICCTBA.

Hucnepcubie cuctemsl. [lonarue o qucnepcHbix cucremax. JucnepcHas dasa u aucnepcuonHas cpena. Kinaccuduxaiys 1ucnepcHbIX CUCTEM B

3aBUCHMOCTH OT arperaTHoOro COCTOSIHUS TUCTIEPCHOM Cpeibl M TucIepCcuoHHOM (a3bl. ['pyboaucnepcHbie CUCTEMBL: IMYIIBCUU, CYCIIEH3UH, a3PO30JIH.
ToHKOIUCTIEPCHBIE CUCTEMBI: TeJIN U 30JIH.

CocraB BemiecTBa U cMeceil. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA cOocTaBa BewecTB. [IoHsATHE «10715» U
€€ Pa3HOBUHOCTHU: MaccoBas (J10JIsI 3JIEMEHTOB B COEAMHEHUH, J0JIs1 KOMIIOHEHTa B CMECH - JIOJIsSI IPUMECEH, J10JI1 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE)
u o0bemHast. J1oms BeIX0/1a IPOAYKTa PEaKIMH OT TEOPETUYECKH BO3MOKHOTO.

Jemoncmpayuu. Mopaens KpUCTaJUIMYECKON pemieTku xjaopuaa HaTpus. OOpa3iibl MUHEPATIOB ¢ HOHHOW KPUCTAJUTMUECKON PENIeTKON: KalbIIUTa,
raymra. MoJienn KpUCTaNIMIECKUX PEIIeTOK «CyXOTo Jbaa» (WM ojaa), anmasa, rpaduta (wiu kBapua). Moaens mosnekynsl JJHK. O6pasib! muractmace
(penonodopmanpaeruHbie, MOIUYPETaH, MOJUITHIICH, MOJUIPONWICH, MOJIUBUHUIXIOPUI) U u3aenus u3 Hux. OOpasipl BOJOKOH (ILIEPCTh, LIEIK,
alleTaTHOE BOJIOKHO, KallPOH, JIaBCaH, HEHJIOH) U u3aenus u3 Hux. O0pasiipl HeOpraHMUECKUX MOJIMMEPOB (cepa MIacTHYecKast, KBapll, OKCHJ] aTFOMHUHUS,
MIPUPOJHBIE aTIOMOCHIUKATHI). Mojenb MonsspHOro obbema ra3oB. Tpu arperaTHbIX cOCTOssHHS Boabl. OOpa3ipl HAaKWUIKM B 4YaHUKE U TpyOax
IEHTPATHHOTO OTOTUIeHHUS. JKeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha xuakux kpuctamiax. OOpasibl pa3InyHbIX TUCIEPCHBIX CUCTEM:
AMYJIBCHH, CYCIIEH3HUH, a3po30ieit, reneit u 3omei. Koarymsnus. Cunepesuc. Dpdext Tungamns.

Ilpakmuueckas paboma Nel. Ilonyuenue, coOupaHue U paclio3HaBaHUE Ta30B.

Konmponvnas paboma Ne I no teme: «CTpoeHUE BELIECTBA»

Xumuueckue peaxkuuu (8 4)

Peakuu, wmmymme 06e3 M3MEHEHHS COCTaBa BEIIECTB. AJUIOTPONHUS W aJJIOTPONHBIE BHIOM3MEHEHHS. [IpUYMHBI auIoTponuHM Ha TpPUMEpE



MoU(HKaAIMKA KUCI0poaa, yriepoaa u gocdopa. O30H, ero Onosoruueckas poiib. M3oMepsl 1 u3o0MepHs.

Peakiumn, uaynme ¢ M3MEHEHHEM COCTaBa BEIIECTB. PeakiuM COEIMHEHUs, pPas3JIOKEeHMs, 3aMelIeHHs M OOMeHa B HEOPraHWYeCKOH u
OpraHuvecKkoil XxuMuu. Peaknuu 5k30 - M dHAOTEpMHUYECKHE. TermnoBoil 3((PeKT XUMHUECKOW peakuud W TePMOXMMHUYECKHe ypaBHEHHWs. Peakuum
TOpEHMS, KaK YaCTHBIN CIIy4al SK30TEPMUUYECKUX PEaKIIHil.

CKOpOCTB XUMHYECKOM PCaKIu. CKOpOCTB XUMHUYECKOM pe€aKuuu. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU peaknuuu OT NPpUPOAbI pEarupyromux

BEILECTB, KOHLICHTpPALUU, TEMIEPATyphl, IJIOIAAU IIOBEPXHOCTH COIPUKOCHOBEHHs M Karainuszaropa. Peakuuu romo- u rereporeHssle. [lonarue o
KaTaJm3e M Karanu3aropax. @epMeHThI Kak OMOJIOTHUYECKUE KaTaTH3aTopbl, 0COOCHHOCTH X (PYHKIMOHUPOBAHHS.

ObpatumocTth XxuMudeckux peakuuii. Heodpatumeie n oOpaTumble XumMuueckue peakiuu. CocTosHue XUMUYECKOT0 paBHOBECHUS JUIsl 00paTUMBbIX
XUMHYecKHX peakiuif. CrocoObl cMeleHHs] XMMUYECKOIO paBHOBECUS Ha NpuUMepe cHHTe3a aMMuaka. [IoHATHe 00 OCHOBHBIX HAyYHBIX NMPHUHIMIIAX
IIPOU3BOJCTBA HA IIPUMEPE CUHTE3a aMMHUAKa WIM CEPHON KUCIIOTBHI.

Pone Bozmbl B XuMuueckoil peakiuu. McTHHHBIE pacTBOpHI. PacTBOopMMOCTh M KiaccH(UKAIUS BEIIECTB MO STOMY NPHU3HAKY: PAaCTBOPHUMEIE,
MajopacTBOPUMbIE U HEPACTBOPHUMBIE BEUIECTBA. DJIEKTPOJIUTHI U HEINEKTPOIUTHI. DJIEKTpoIuTHUecKas auccoruanus. KucioTsl, o0CHOBaHUS U COJIU C
TOYKH 3PEHUS TEOPUM NIEKTPOJIUTUYECKOW AUccouanuu. XUMUYECKUE CBOWMCTBA BOJBI; B3aUMOJEHCTBUE C METalIaMH, OCHOBHBIMU M KHCJIOTHBIMHU
OKCHJaMH, pa3JIo’KeHHe U 00pa3oBaHUe KPUCTANIOTHApaToB. Peakunu rupaTanyuy B OpraHMuecKol XUMUH.

I'uaponu3 opraHMYecKUX M HEOpraHWyecKux coeauHeHuil. HeoOpatumblii runponn3. OOpaTumelil ruaponns conei. ['maponns opraHMuecKUx
COCIMHEHUM M €ro IMPaKTHYECKOE 3HAYCHHWE I MOJIy4eHHMsS THIPOJM3HOTO CIHMpPTAa W MbUIA. bHonormyeckas poJyib THAPOIM3a B IUIACTUYECKOM M
SHEPreTUYEeCKOM OOMEHE BEILIECTB U SHEPTUU B KIIETKE.

OKHUCIIUTENBHO - BOCCTAHOBUTENbHBIE peakunu. CreneHb okucieHus. OnpeaeneHue CTerneHn oKucieHus no gopmyne coenunenus. Ilonstue o6
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusax. OKUCIEHNE U BOCCTAHOBIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

OneKTpoan3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIN IPOLIeCcC. DIIEKTPOJIN3 PAcIJIaBOB U paCTBOPOB Ha MIPUMEPE XJIOPUAA HATPHSL.



[IpakTHueckoe MPUMEHEHHE IEKTPOIIN3a. DIEKTPOJIUTUYECKOE MOITYUEHUE AITFOMUHUSA.

Hemoncmpayuu. TlpeBpamenue kpacHoro ¢ochopa B OGenbiit. O30HaTop. Momenu Moyiekyn H-OyTaHa M M300yTaHa. 3aBUCHMOCTh CKOPOCTHU
p€akuuu OT HNpHUPOAblI BCUICCTB HA IMPUMCEPE BSaHMOILCﬁCTBHH PAaCTBOPOB Pa3JIMYHBIX KHUCIIOT OI[I/IHELKOBOﬁ KOHOCHTpAIUN C OAWHAKOBBIMU I'PaHYyJIaMU
IIMHKA ¥ B3aUMOJICHCTBUS OJMHAKOBBIX KyCOUKOB Pa3HBIX METAJUIOB (MarHusl, IIMHKA, Keje3a) ¢ COJITHOW KUCI0TON. B3anmMoaeiicTBue pacTBOPOB CEpHOM
KHUCJIOTHI C PaCTBOpaMH THOCYJIb(aTa HATPUsl PA3TUYHON KOHIEHTPALMU U TeMrepaTypbl. Moaens Kumsiero ciiosi. PasnoskeHue nepokcuaa BoJopoaa ¢

MOMOIIIBIO KaTanu3aropa (okcuna mapranna (IV)) u karanassl cbporo Msca u celporo kaprodens. [Ipumepsl HeOOpaTUMBIX PeaKLU, UIYIIHX C

oOpa3oBaHHMEM OcajKa, ra3a Wiu BojAbl. B3aumosericTBue nuTus U HaTpust ¢ Bogou. [lomyuenne okcuna docdopa (V) u pacTBOpeHue ero B BOJC;
HCIBITaHUE TOJYYEHHOro pacTBopa jJakMycoM. OOpasibl KpucTamioruapatoB. VcnbiTaHne pacTBOPOB AJIEKTPOJIUTOB U HEAJIEKTPOJIUTOB HA MPEIMET
JUCCOLUAIMHU. 3aBUCUMOCTh CTEMEHU AJIEKTPOJUTUYECKON JAUCCOIMAIMM YKCYCHOM KHUCIOTHI OT pa3baBiieHusi pacTBopa. ['uaponu3 xapOuga KaabIus.
lMunponu3 kapOOHATOB IIETOYHBIX METAIOB U HUTpaToB nnHKa uinu cBuHNA (II). [Tomydyenue mpuia. [lpocTeifmme OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE
peakiiy; B3auMOJICHCTBUE IIMHKA C COJITHOW KHUCJIOTOM U *kene3a ¢ pactBopoM cyibdara meau (II). Monens snexrponusepa. Mojenb 37€KTPOITU3HON
BAaHHBI JUTSI TIOJTYYCHUSI ATFOMUHUSI.

Konmponvnas paboma Ne 2 o teme: « XUMHUECKHE PEAKITUN

BemecTBa n ux cpoiicraa (9 4)

Merambl. BzaumopeiicTBue MeTayuioB ¢ HeMeTaJlaMu (XJIOPOM, CEpol M KUCIOpoaoM). B3ammopeicTBuEe MICNIOYHBIX U HIEIOYHO3EMETbHBIX
METAJJIOB € BOJOW. DIIEKTPOXUMHUYECKHUI psii HANpsOHKEHUM MeTaioB. B3anMonelicTBUe METayIoB ¢ pacTBOpPaMU KHUCIIOT U CoJiel. AJIOMUHOTEPMUS.
B3aumoneiictBue Hatpus ¢ 3taHosioM U GeHoroM. Kopposust metansos. [loHsaTre 0 XUMUYECKOH U 3IEKTPOXUMHUYECKON KOppo3un MeTauioB. CrocoObl
3aIUThl METAJJIOB OT KOPPO3HH.

Hemerannel. CpaBHUTENbHAS XapaKTEPUCTUKA TaJIOTCHOB Kak HauOoJiee THIUYHBIX IpeJCTaBUTENed HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA

HEMETaJIOB  (B3aUMOJEHCTBME C€ MeTajllaMd U BOAopojaoM). BoccraHoBuTenbHBIE CBONHCTBA HEMETAIOB (B3auMonelcTBue ¢ Oosee



ANEKTPOOTPHUIATETLHBIMUA HEMETAIITIAMH U CJIOKHBIMU BELIECTBAMHU-OKUCTUTEISIMU ).

Kucnoter Heopranuueckue u oprannueckue. Kimaccudukamnust kucnor. XMMHYECKHAE CBOWCTBA KUCIIOT: B3aUMOJICHCTBUE C METAJUIAMU, OKCHIAMU
METAJIIOB, TUAPOKCUIAMH METAJLIOB, COJISIMH, ciupTaMu (peakmus dtepudukarum). OcoObie CBOHCTBA a30THON M KOHIIEHTPHPOBAHHOW CEPHOM KUCIIOTHI.

OcHoBaHus HeopraHWyeckue W opranmueckue. OCHOBaHMs, WX KiIaccuukanus. XUMHUYECKHE CBOWCTBA OCHOBAHWM: B3aWMOJICHCTBHUE C
KHCJIOTaMU, KUCJIOTHBIMUA OKCUJIAMHU U COJISIMU. Pazno)keHre HepacTBOPUMBIX OCHOBaHUH.

Comu. Knaccudukanus coneil: cpeaHue, KUCIbIe U OCHOBHBbIE. XHMMHUYECKHE CBONCTBA COJNICH: B3aMMOJCHCTBHE C KUCIOTaMH, IIEIOYaMH,

MeTayuiaMu u coisimu. [IpeacraBurenu coneld M ux 3HaYeHHUE. XJIOPUI HATPUs, KapOoHAT Kaiblus, pochaT KalbIus (CpeIHIE COIH); THAPOKAPOOHATHI

HaTpUs U aMMOHHUS (KHCIbIe COJN); ruapokcokapoonar menu (II) - manaxut (ocHOBHas coiib). KauecTBeHHBIE peakliuy Ha XJIOpUI-, Cylabdar-, u
KapOOHAT-aHMOHBI, KATHOH aMMOHMS, KaTHOHBI Xkene3a (I1) u (I11).

I'enernyeckas CBA3b MEXAY KJacCaMHM HEOPraHMYECKHX M OpPraHM4ecKuX coelnHeHuil. [IoHsATHE O TeHeTHYeCcKON CBA3M M N€HETHUYECKUX psAaax.
I'enernueckuit pan metama. ['enernueckuit pag Hemeramuia. OcoOEHHOCTH T€HETUYECKOTO psiJia B OPraHUYECKOW XUMUH.

Hemoncmpayuu. Konnexuuns o0pa3ioB MeTajuioB. B3aumoeiicTBie HaTpusi U CypbMBI C XJIOPOM, JkKeJie3a ¢ cepoil. ['opeHre Maraus u amoMUHUS B
KHACIopone. BzanmMonelicTBHe NIETOYHO3EMENBHBIX METAUIOB C BOJOW. B3aummopneicTBue HaTpus C O3TaHOJIOM, LMHKA C YKCYCHOM KHCIIOTOMH.
AmomuHoTepMus. B3auMozelicTBue MeIu ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOW. Pe3ynbTaThl KOPpO3UMM METAUIOB B 3aBUCUMOCTU OT YCIIOBUU €€
npotekanus. Komtekuus o0pa3nioB HeMeTau1oB. B3aumoeiicTBre XJI0pHOM BOBI ¢ pacTBOpoM Opomua (noaunaa) kanus. Koimekius npupotHbIx
OpraHMYecKux KuciaoT. Pa30aBneHne KOHIIEHTPUPOBAHHOM CEepHOM KHCIOTHL. B3anMonelicTBHE KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI C Caxapowm,
LeJUTI0NI0301 U Mebro. OOpaslibl MPUPOIHBIX MUHEPAIIOB, COAEPIKAIIMX XJIOPU] HATpUs, KapOOHAT Kaiblus, Gpocdar Kaiablys U THAPOKCOKapOOHAT MeIu
(II). O6pa3ipl NUIIEBBIX MPOIYKTOB, COACPIKALIMX TMAPOKApOOHATHl HATPUS U aMMOHUS, UX CIOCOOHOCTh K Pa3jIOKEHUIO NMpU HarpeBaHuu. [ armneHue
coJibl ykcycoM. KauecTBeHHbIE peaKIIMi HAa KATUOHBI U AaHUOHBI.

Ipaxmuueckas paboma Ne2. Penienue sKCIepUMEHTAIbHBIX 3a/1a4 Ha UACHTU(PUKAIIMIO0 OPraHUYECKUX U HEOPTaHUUECKUX COSIMHEHUN.



Konmponvnas paboma Ne 3 o teme: «BemecTBa u ux CBOHCTBa»

L IlnanupyeMsble pe3y/ibTaThbl OCBOCHHSI YUeOHOr0 npeaMera « XuMHD)

B pe3yabTare usyueHusi XuMuu Ha 6a30BOM ypoBHe yueHHK 10 kiacca HayduTcs:
o Ha3bl6amb N3YUCHHBIC BEIIECTBA 10 «TPUBUATBHOI» WM MEXIYHAPOIHON HOMEHKIIATYpE;
o onpeodenAams: BAICHTHOCTb U CTETIEHb OKUCICHUS XUMHUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOM CBSI3U B COCUHEHUSIX, 3apsi/l HOHA, XapaKTep

Cpcabl B BOAHBIX PACTBOPAX HCOPraHUYCCKUX COGZ[I/IHeHI/II\/’I, OKHCJIUTCIIb U BOCCTAHOBUTCIIb, IPUHAJICKHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM

OPraHUYEeCKUX COCIUHECHUM;

° Xapakmepu3zoeamas: 3IEMEHTHl MAJIbIX TMEPUOJOB MO0 WX TOJIOKEHHUIO B mepuoanyeckon cucreme J.M.MenneneeBa; oOume XuMUYECKHE
CBOICTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHUYECKHX COCAUHEHHI; CTPOCHHE U XMMHUYECKHE CBOWCTBA M3YUYEHHBIX
OPraHUYECKUX COCIUHECHUMN;

. 00bACHAmMY: 3aBUCUMOCTh CBOWCTB BEILECTB OT HX COCTaBa M CTPOCHUS; MNPUPOAY XUMHUYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOW,

METAJUTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMHU U TOJIOKESHHUS XUMUIECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

o G6bINOSIHAMb XUMUUECKUITL IKcnepumernm 110 paClio3HaBaHUIO BaXKHEHUIITNX HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB;

. npP0o6oOuUms CaMOCTOSTENbHBIM MOMCK XUMHYECKOM HMH(OpMAIMM C HCHOJIb30BAHHMEM PA3IUYHBIX HCTOUYHUKOB (HAYYHO-TOMYJSPHBIX
W3/IaHMii, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTEpHETa); MCHOIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH sl OOpaOOTKH W Mepeaydl XMMHYECKON
nHpOpMAaILIUY U €€ TIPEACTaBICHUS B Pa3IMUHbIX (popmax;

Ioy4uT BO3MOKHOCTH HAYYUTCS

o OO0BSICHEHHS] XUMUYECKUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;



L] OIPCACIICHUA BO3BMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH UX HOCHC,HCTBHP’I;

. 9KOJIOTHYECKU TPAMOTHOTO TIOBEJICHHUS B OKPYKAIOIIEH cpelie;

o OIICHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOHICI\/JI CpCabl Ha OpraHru3M 4YCJIOBCKa U APYTHUC JKUBBIC OPraHU3MBbI;
. 0e30macHOTo OOpaIeHus C TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMHU, JIJAOOPATOPHBIM 000PYA0BAHHUEM;

. IPUTOTOBJICHUS PACTBOPOB 3aJJAaHHOM KOHIIEHTPAIIMK B OBITY M Ha MIPOU3BOICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XMMHUECKONW MH(POPMALINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.

B pesynbrare uzyuenus yueOHOro npeaMera « XuMus» Ha ypOBHE CpPEHET0 00I11ero 00pa3oBaHus BbIMYCKHUK 11 Kitacca HayyuTCs:

o pacKpbIBaTh Ha IpUMepax pojib XUMUU B (POPMUPOBAHUN COBPEMEHHOM HAay4YHOI KapTHHBI MUpa U B IPAKTUYECKON JESATENbHOCTH

o YEJI0BEKA;

o JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXy XUMUEH U IPYTUMHU €CTECTBEHHBIMY HayKaMU;

o packpbIBaTh Ha IPUMeEpax MOJI0KEHUSI TEOPUU XUMudeckoro crpoenus A.M. bytieposa;

. noHumars (uzndeckuii cmbica Ilepuonnueckoro 3akona J[.M. MenzesneeBa u Ha ero 0CHOBE OOBSICHATh 3aBUCUMOCTb CBOMCTB XUMUYECKHUX

AJIEMEHTOB ¥ 00pa30BaHHBIX MU BEIIECTB OT 3JICKTPOHHOTO CTPOSHHS aTOMOB;

o OOBSACHSITH MPUUNHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUN 00 UX COCTABE U CTPOCHHH;

o IIPUMCHATH IIpaBUJIa CHUCTEMATHUIECKOU Me)KILYHapOI[HOfI HOMCHKIJIATYPbI KaK CPCACTBA pa3IMYCHHUA U I/IIIGHTI/I(i)I/IKaHI/II/I BCIICCTB IIO0 UX
COCTaBY M CTPOCHHUIO;

. COCTaBJIATH MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCHUTENIeH MHPOPMALMU O CTPOCHHU BELIECTBA, €T
CBOMCTBAX U MPUHAIIICKHOCTHU K ONPEACTEHHOMY KJIaccy COSIUHEHHIA,

L4 XapaKTCPU30BaThb OPraHNUYCCKUC BCIICCTBA IO COCTaBy, CTPOCHUIO U CBOIZCTBH.M, YCTaHaBJIMBATb MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY



JaHHBIMHU XapaKTCPUCTUKAMU BCILCCTBA;

L4 IMPUBOAUTH NPUMEPBI XUMHWYCCKUX peaKuHﬁ, PAaCKpPBIBAOIIUX XaPAKTCPHBIC CBOMCTBA TUIHUYHBIX HpeﬂCTaBHTCHCﬁ KJIIaCCOB OPraHUYCCKHUX
BCHICCTB C LCJIBIO UX I/I,ZLCHTI/I(bI/IKaHI/II/I 1 00BbICHEHHUA 00J1aCTH IIPUMCHCHHA,

L4 IMPOTHO3UPOBATH BO3BMOKHOCTD ITPOTCKAHUA XUMHUYICCKHUX peaKuHﬁ Ha OCHOBE 3HAHWM O THUIIaX XMMHYECKOU CBS3U B MOJICKYJIaX pCarcHTOB

1 UX PEaKIIMOHHOM CIIOCOOHOCTH;

o UCIOJb30BAaTh 3HAHMS O COCTAaBE, CTPOEHMM M XUMHUYECKHUX CBOMCTBaxX BEUIECTB A O€30IaCHOrO0 MPUMEHEHHs] B IPAKTUYECKOH
JeATEIbHOCTH;
o MPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIIOIBb30BAHUS MPOAYKTOB MEpepadOTKu He(TH M MPHUPOJHOIO Trasza, BHICOKOMOJIEKYISIPHBIX

COCIMHEHHH (TMOJIMATHIICHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

L4 IMPOBOAMTD OIIBITHI ITO PpACIIO3HABAHHUIO OPTaHNMYCCKUX BCIICCTB: INIMLICPHUHA, YKCYCHOfI KHCJIOThI, HCTIPCACIIbHBIX JXUPOB, TJIIOKO3bI,

Kpaxmaia, 0eJIKOB — B COCTaBe MUIIEBBIX MPOAYKTOB U KOCMETUUECKUX CPEJICTB;
o BJIQJICTh MPABUJIAMH U TIpUeMaMu 0e3011acHOM paboThl C XUMUYECKHMMHU BEIIECTBAMH U J1a00PaTOpHBIM 000pY/I0BaHUEM;
o yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEaKIMU M CMEIIEHUS] XUMHUYECKOT0 PaBHOBECHS OT Pa3IMYHbIX (PAaKTOPOB C LIETIbIO

OIMPECACIICHUA OINITUMAJIBHBIX YCJ'IOBI/Iﬁ MMPOTCKaHUA XUMHYCCKUX IIPOLECCCOB,

o IIPUBOJUTH IIPUMEPBI THIPOJIN3a COJICH B IOBCEIHEBHON KU3HU YEJIOBEKa;

o IIPUBOJUTH IIPUMEPBI OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPOJE, NMPOU3BOIACTBEHHBIX IIPOLIECCAX WM KU3HEIEATEIBHOCTH
OpraHU3MOB;

o MPUBOAUTH PUMEPHI XUMUYECKHUX PEaKIUil, paCKPBHIBAIOLINX OOIINE XUMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIIOB,

L4 IMPOBOAWUTL PACUYCTBI HAa HAXOXIACHHC MOJ'ICKy.]'IHpHOﬁ (bOpMYJ'IBI yrjieBoaopoaa IO IPOAYKTaM CropaHust U II0 €ro OTHOCHTEIIbHOU



IINIOTHOCTH U MAaCCOBBIM AOJIAM 3JICMCHTOB, BXOAAIIMX B €TI0 COCTAaB,

o BJIAJICTh MIPaBUIAMU O€3011aCHOTIO OOpAIeHUs C €KUMH, TOPIOUUMH U TOKCHYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMMUU;
o OCYIIECTBIISATh IOUCK XUMUYECKON NH(OPMaLIMU IO HAa3BaHUSIM, UICHTHUPHUKATOPAM, CTPYKTYPHBIM (POpMYJiaM BELIECTB;
o KPUTHYECKH OIICHWBAaTh M HWHTEPHPETHPOBATH XHWMHUYECKYI0 HMH(OPMAIMIO, COJEPXKAILYIOCs B COOOIICHHAX CPEICTB MAacCOBOM

uHpopmanuu, pecypcax WHTepHeTa, HayyHO-IOMYJSPHBIX CTATbIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B IIENSAX BBISBICHUS
OIIMOOYHBIX CYKICHUN U (OPMUPOBAHUS COOCTBEHHON MO3ULINY;
o NPEACTaBIATh MyTH PEHICHUS TI00ATBHBIX MPOOJIEM, CTOSAIMIMX IEpell YeIOBEYECTBOM: HKOJIIOTHYECKUX, IHEPTETUUECKUX, CHIPHEBBIX, H

POJIb XUMHHU B PELICHUHU 3TUX MIPOOIEM.

BI:IHYCKHI/IK MOJIYy4YHUT BO3MOKHOCTb HAYYHUTBHCA:

L4 WITIOCTPHUPOBATHL HAa MPUMEPAX CTAHOBJICHUC W 3BOJIFOITHUIO OPFaHH‘IeCKOﬁ XMMHUHU KaK HAYKHU Ha Pa3JIMYHBIX UCTOPHUYCCKHUX dTAIlax €€
L4 Ppa3BUTUA;
L4 HCIIOJIB30BAaTh METO/Abl HAYUYHOI'O IMO3HAHUS IIPH BBINTOJIHCHUHA ITPOCKTOB U y‘-Ie6HO-I/ICCJ'Ie)IOBaTeHBCKI/IX 3a1a4 1Mo U3yUYCHUIO CBOfICTB,

CIIOCOOOB IMOJTyYEHHUs U paclioO3HABaHUSI OPIraHUYECKUX BEILECTB;

o OOBSACHATH MPHUPOAY U CIOCOObI 00pa30oBaHMsI XMMHUECKON CBSI3U: KOBAJECHTHOW (IIOJIAPHOW, HEMOJIAPHON), NOHHOW, METaJNInYEeCKOM,
BOJIOPOJHOMN — € LENbIO ONPENETICHHS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

J yCTaHABJIMBAaTh TEHETUYECKYIO CBSI3b MEXKIy KJIaccaMd OpPraHMYECKHX BELIECTB i OOOCHOBAaHUS MMPHUHIUIHAIBLHON BO3MOXKHOCTH
MIOJIy4Y€HHUSI OPraHUYECKUX COCUHEHUH 3alaHHOr0 COCTaBa U CTPOCHUS;

o yCTaHaBJIMBATh B3aMMOCBSI3U MEXIy (akTaMy M TeOpuell, MPUUYUHON U CIIEACTBUEM NIPU aHAIHU3€ MPOOIEMHBIX CUTYAIHii 1 000CHOBAHUU

NPUHHUMACMBIX peH_ICHI/Iﬁ Ha OCHOBE XMMHYECKHX 3HAHUM.



II. TeMaTHyeckoe IVIAHUPOBaAHHE

10 xnacc
Nen/m Tema IIpakTnyeckas KonTpoabHas
padora paabora
1 BBeagenue - -
2 Teopusi cTpoeHnst opraHnyecKux coequHenuii (3 u) - -
3 YrieBoaopoabl U X NPUPOIHbIE HCTOYHUKH (8 u) 1
4 Kucnopoacoaep:xamue oprannyeckue coeIuHeHHs 1
U X NPUPOIHbIE UCTOYHUKHU (10u)
5 A3oTcoaep:xaiimue cOeIMHEHUs U WX HAXOXK/JAeHHEe B 1
’KMBOIi mpupoae (6u)
6 Buonornyeckn aKTHBHbIE OpraHuvecKue - -
coenqHenus (4 u)
7 HckyccTBeHHBbIE M CHHTETHYECKHUE MOJIUMepbI (3 4) 1 1
Hroro: 34 |2 3
11 kaace
Ne Tema ®opma KOHTPOJIA
n/m. KonTtpoibHasn IIpakTHyecka
padora s1 padora
1 Bgenenue (1 1) - -




Crpoenne BemectBa (15 4) 1 1

XumMuuyeckue peakuuu (8 u) 1 -

BemecTBa u ux cBoiicra (9 u) 1

HTroro: 33 3 2

IV. MeToauueckoe U MaTepuaibLHO-TEXHUYECKOE o0ecnievyeHne

/o

Ne HammeHnoBanne  OOBEKTOB M CPEIACTB  MaTepHAIbHO-TEXHUYECKOTO

obecrieueHus.

Koin-Bo

bubGanoreunslii Gpona (KHUTrONEe4aTHAsA MPOLYKIHS)

1. I'abpuensn O.C. Ilporpamma kypca xumuu s 8-11 kiaccos

obmieo0pazoBarenbHBIX yupexacauii.— M.: [lpoda, 2010.
2. «Yueonuk Xumus 11kiaace»: O.C.I'abpuensin - M.: [lpoda. — 2003
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