[NOACHUTEJIBHAS 3AITMCKA

PaGouas mporpamma cocTaBieHa Ha OCHOBE:

1. ®IrocC COO

2. ®enepanbublii 3ak0H Poccuiickoit @enepanuu N273-D3 "O06 o6pa3oBanuu B Poccuiickoit
Oenepanun” ot 29 nexadbps 2012 r.

3. OOpa3zoBarenbHasi IporpaMmMa OCHOBHOTO 001Iero o0pa3oBaHus MYHUITUTIATBHOTO
obmeoOpazoBatenbHOro yupexaeHus «I nmaazus Ne 14 KpacHookTsOpsckoro paiioHa
Bourorpana»

4. YueOHbI 1aH OCHOBHOTO 00111eT0 0Opa3zoBanust MOY rumuazuu Ne 14

Oo0mas xapakTepucTHKA y4eOHOr0 mpeaMeTa

JKectkuii TMMUT BpeMeHH, OTBEACHHBIH Ha N3yYCHUE XUMHUH HAa 0a30BOM YPOBHE, U COOTBETCTBHUE
00pa3oBaTeIbHOMY CTaHAAPTY ONPENEININ TIIaTEIbHbIA 0TOOP Conep)KaHMs Kypca XUMHUH, KOTOPBIH
MO3BOJIUT:

COXPaHUTh NOCTATOYHO LEJIOCTHBIN U CUCTEMHBIN KypC XMMUH, KOTOPBIM (OpMUpOBaJICS Ha
OPOTSKEHUU IECATKOB JIET, KAK B COBETCKOI, TaK U B POCCUICKOM IIKOJIE;

0CBOOOIUTH KypC OT U3JIHIIHE TEOPETU3UPOBAHHOTO U CJIOXHOTO MaTepuaa, 1jisi OTpabOTKH KOTOPOTO
TpebyeTcst HeMaJlo BpeMEHU;

MaKCHUMaJIbHO COKPAaTUTh Ty ONIMCATEIIbHYIO YacTh B COJIEPKaHUU YyUEOHOU AUCHUILIMHBI, KOTOpast
HOCHUT Cyry0O0 4acTHBIH XapaKTep U YMECTHa, CKOpee, sl MPOQUIbHBIX IIKOJ U KIIACCOB;

BKJIFOUHUTH B KypC MaTepHal, CBSI3aHHBIH C MOBCEIHEBHON KHU3HBIO YEIOBEKa, C Oymymiei
NpoQeCCHOHAIBHON AESITETbHOCTHIO BBIITYCKHHKA, KOTOPasi HE UMEET SIPKO BBIPAKEHHOM CBSI3U C XUMHUEH.

MeToomorn4eckoil OCHOBOH IMOCTPOCHUST YYeOHOTO COJAEp)KaHWs XMUMHUH JIJISl CPETHEN IIKOIBI 6a30BOTO
YPOBHSI SIBUJIACh M/Aes MHTErPHPOBAHHOI0 KyPCa, HO He eCTeCTBO3HAHMS, 3 XHMHUH.

CTpyKTypa y4eOHOro npeaMera peraeT ABe Ipo0aeMbl HHTETpaluy B 00yueHur XxuMuu. Ileppas—3To
8HYmpunpeomMemuasn unmezpayus yaeoHol Iucuumuinabl « XuMusy. nes Takoil mHTerpauuu JUKTyeT
CIIEAYIOUIYIO OUYEePEIHOCTh U3YUEHHUS pa3/Ie OB XUMUM: BHaYaJle U3y4yaeTCsl OpraHnydeckasl XuMusl, a 3aTeM
— xumus o0mas. Takoe CTpyKTypHUpOBaHUE 00yCIOBICHO TeM, UTO 000011IeHHE coep KaHus TIpeaMeTa
IMO3BOJISIET Ha 3aBEPIIAOIIEM dTane chOpMUPOBATh Y BBIITYCKHHUKOB CPEIHEN IIKOJIbI IPEACTABICHUE O
XMMHHU KaK O LIEJTOCTHOM HayKe, I0Ka3aTh €AUHCTBO €€ IIOHATUMH, 3aKOHOB U TEOPUM, YHUBEPCAIBHOCTD U
OPUMCHUMOCTDb UX KaK IJId HCOpFaHquCKOﬁ, TakK U OJI OpI‘&HH‘-ICCKOfI XUMHUH.

Bropas — 310 Mmesrcnpeomemnan unmezpayusi, 1o3BOJSAIONIAs HAa 0a3e XUMHUU OOBE IUHUTH 3HAHUSI I1O
(puzuke, bnosoruu, reorpadun, YKOJIOTUHU B €IMHOE MOHUMaHUE TPUPOIHI, T. €. CQOPMHUPOBATH
IEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY OKPY>Karolllero Mupa. ITo IMO3BOJIMT CTapIIeKIaCCHUKAM
0CO3HATH TO, UTO 0€3 3HAHWI M0 XUMUHU BOCTIPUATHE OKPYIKAIOIIEr0 MUpa OyAeT HEMOJIHBIM U YIIepOHbBIM, a
JIIOAW, HE MOJTYYMBIINE TAKUX 3HAHUI, MOTYT CTaTh HEOCO3HAHHO OTIACHBIMH JJISI 9TOT'0 MUPa, TAK KaK
XUMHUYCCKU HETPAMOTHOC 06paH1eHHe CBCUICCTBaAMM, MaTCpHaJIaMU U ITpOHECCCaAaMUTPO3UT HEMAJIBIMHA
Oenamu.

Kpome 3Tux nByX BeaylmIuX HHTErPUPYIOIINX UIEH, KypC pealn3yeT U elle OAHY — UHINeSpayuio
XUMUYECKUX 3HAHUU C 2YMAHUMAPHLIMU OUCYUNIUHAMU: UICTOPUEH, TUTEPaTypPOl, MUPOBOM XyH0KECTBEHHOM
KyJIbTYpOi. DTO, B CBOIO OUYepe/ib, IO3BOJISIET CPEICTBAMH yUEOHOT0 IMPeAMETa MIOKa3aTh POJIb XUMHH U B
COLMaIBHOM cepe YeI0oBEeUECKOM AesITEIbHOCTH, T. €. IOJTHOCTHI0 COOTBETCTBOBAThH UIESIM
00pa3oBaTEeIBLHOrO CTAHAAPTA.

Oco0eHHOCTH cofepsKaHusi 00y4YeHUs] XMMHUH B CpeIHEH (MOIHOM) IKOJIe 00yCIOBIIEHBI ClIeU(PUKON XUMUHU
KaK HAayKH U ITIOCTABJICHHBIMU LCJISAIMU. OCHOBHBIMH HpO6JIeMaMI/I XUMUU ABJIAOTCA U3YUCHUEC COCTaBa U
CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS, ITOJIyUCHHUE BEILIECTB C 3aJaHHBIMU
CBOMCTBaMU, HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLIMNA U IyTEH YIIPABICHUS UMH B LIEIAX
MMOJTy4EHUS BEIIECTB, MaTepHUasoB, s3Hepruu. [loaTomy B paboyueil mporpaMmMe o XMMHUH HaIILUTH OTPaKeHUE
OCHOBHBIE COJIeprKAaTENIbHbIE TUHUMU:

«BeriecTBo» — 3HaHUA O COCTABE U CTPOEHHUH BEIIECTB, NX BAXKHEHIINX PU3NIECKUX U XUMHUYECKUX
CBOMCTBaX, OMOJIOTHYECKOM JICHCTBUMH.

«XUMHYECKas peaKkus» — 3HaHHS 00 yCIOBUSAX, B KOTOPBIX MPOSIBIISIIOTCS XMMHYECKHE CBOMCTBA
BEIIECTB, CIOCO0ax yNpaBJIeHUs XUMUUYECKUMH NPOIECCaMH.

((HpI/IMeHeHI/Ie BCIIIECTB» — 3HAHUS U OIIBIT HpaKTquCKOﬁ ACATCIIBHOCTU C BE€IIECTBAMM, KOTOPLIC
HauboJee 9acTo yrnoTpeOIsIoTCs B IOBCETHEBHOW KHU3HH, IMUPOKO UCIIOIB3YIOTCS B IPOMBIIIIJICHHOCTH,
CEJIbCKOM XO34ICTBE, HATPAHCIIOPTE.

«SI3BIK XUMHUN» — CHCTEMA BAXKHEUINUX MOHSATHN XUMHH 1 TEPMUHOB, B KOTOPbLIX OHHU OITMCBIBAIOTCA,
HOMCHKIJIaTypa HEOPraHN4YCCKUX BCIIICCTB, T. €. UX HA3BAHUA (B TOM HHUCJIC U TpI/IBI/Ia.HI)HI)Ie), XUMHNYECCKUC
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(dhopMyJIbl U ypaBHEHHS, a TAKXKE NIPaBHIIa MIEpeBoia MHPOPMAITUH C ECTECTBEHHOTO S3bIKa HA SI3bIK XUMHH U
o0partHo.

Ilean u3yyeHus: XMMHUM:

* (¢opMmupoBaHHe Yy OOydYarOIIMXCS YMEHHUs BHACTb M IIOHMMAaTh IEHHOCTh OOpa3oBaHUS,
3HAaYMMOCTh XHMHWYECKOTO 3HaHWUS [JIsI KaXJIOr0 YeJOBEKa, HE3aBUCUMO OT  €ro
npoecCuOHAIBHON €S TEIBHOCTH;

* (¢dopMupoBaHHE y OOyYarOIIMXCsl YMEHUU pa3indaTh (PaKkThl U OLEHKH, CPAaBHUBATh OLICHOYHBIC
BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPHUSMHU OLICHOK U CBSI3b KPUTEPHEB C OIPENICICHHON CUCTEMOMN
LHeHHOCTeH, GOPMYIHPOBATH H 0OOCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;

* (dopMupoBaHHE y 0OOyUJaIOIIUXCS LETOCTHOTO NPEACTABICHNSI O MUPE U POJIM XMMHHU B CO3IaHUU
COBPEMEHHOMW €CTECTBEHHOHAYYHOH KapTHHBI MHUpa; YMEHHUSI OOBSACHATH OOBEKTHI M MPOLECCHI
OKpY>Karolleil IEHCTBUTEIBHOCTA — IPUPOJHOM, COLMAIBHOW, KYyJIbTYPHOH, TEXHHUYECKOU
Ccpenbl, — HUCHOJIB3YsI 151 3TOr0 XMMHYECKHE 3HAHUS;

* TpUOOpeTeHne OOyYaroIUMUCS OIbITa Pa3sHOOOpPa3HOW ESTEIbHOCTH, ONBITa TMO3HAHUS |
CaMOIIO3HAaHUS; KIIFOUYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBLHOE 3HAUCHHUE JJI pa3IMIHbIX BUIOB
JIesITeIbHOCTH (HaBBIKOB pelieHus npoOiieM, IPUHITHS pelleHH i, MONCKa, aHAIu3a U 00paboTKH
nHbOpMauny, KOMMYHUKAaTHUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEPEHMI, HaBBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€30MMacHOr0 00palleHus C BEIIeCTBAMU B IOBCETHEBHOM KU3HU).

LleHHOCTHBIE OPUEHTHUPHI COAEPKAaHUS XUMHU B CpelHel (MOJHOI) IIKOJIe HE 3aBUCIT OT YPOBHS
W3YyUYCHUS U OIPEHNEIIIOTCS CHEeUM(PUKON XMMHUM KakK HayKd. IIoHsSTHE «IIEHHOCTH)» BKIIOYAET €IUHCTBO
O0OBEKTUBHOTO (CaM OOBEKT) U CyOBEKTHBHOTO (OTHOIIEHHE CyOBEeKTa K OOBEKTY), ITOPTOMY B KadecCTBE
OCHHOCTHBIX OPUCHTUPOB XUMHUYCCKOTO O6p330BaHI/IH BBICTYITIAIOT O6’beKTI>I, N3y4aCMbIC B KYpCC XUMHHU, K
KOTOPBIM y ydammxcsi (GopMupyeTcs LEHHOCTHOE oTHomeHue. [Ipum »TOM Benymiyr0 pojb HUIParOT
IO3HABaTeIbHbIE IIEHHOCTH, TaK KaK HOaHHbIM y4yeOHBIi DIpeaMeT BXOAUT B TIPYHOIly HIPEIAMETOB
IMO3HABATEIbHOIO IIUKJIA, TJIaBHAS 11€JIb KOTOPBIX 3aKJIF0YAETCSl B U3YUEHUH IPUPOIBI.

OCHOBy ITIO3HABAaTCJIIbHbBIX HCHHOCTeﬁ COCTAaBJIANOT HAYYHBIC 3HAHUA, HAYUYHBIC MCTO/bI ITIO3HAHU, a
LICHHOCTHBIE OpUEHTAMH, (OPMHUPYEMBIE Yy YUAIINXCS B IPOLIECCE U3YUCHUS XUMUH, IPOSIBIISIIOTCS:

* B IPU3HAHWU LICHHOCTHU HAYYHOI'O 3HAHUA, €T0 HpaKTI/I‘IGCKOﬁ 3HAYUMOCTH, JOCTOBCPHOCTH;

* B IICHHOCTHU XUMHUYCCKHUX METOAOB UCCIICAOBAHUA ’KUBOM M HEXKUBOM IpUupoOabI;

* B [IOHMMAaHUH CJIOXHOCTHU U MPOTHBOPEUMBOCTHU CAMOTO Mpolecca MO3HAHUA KaK U3BEYHOTO
ctpemsieHus K Mcrune.

B kauecTBe O6’I)GKTOB HeHHOCTefI Tpyaau 6I)ITa BBICTYIIAOT TBOPUYCCKAaA CO3nAaTCIibHasA ACATCIIbHOCTD,
340pOBBIN 00pa3 )KU3HU, & IECHHOCTHBIE OPUEHTALIMH COACPKAHUSA Kypca XMMHHU MOTYT paccCMaTpUBaThCs
KakK (popMHUpOBaHHE:!

* YBAXUTCJIBbHOI'O OTHOICHUA K COSHHaTeHBHOﬁ, TBOp‘-IeCKOﬁ JACATCIIBbHOCTH,

* NOHWMaHUS HEOOXOJUMOCTH 3J0POBOT0O 00pas3aKu3HU;

* noTpeOHOCTH B 0€3yCIOBHOM BBIIIOJIHEHUH MPaBUJI 0€30I1aCHOTIO MCIIOJIB30BAaHUS BEIIECTB B
NOBCEIHEBHOM )KU3HU,

CO3HATEJILHOTO BbIOOPa Oy ayIiel mpodeCCHOHAILHON JIeATEIbHOCTH.

[Ipeamet xumMuu 061a1a€T BO3MOXKHOCTSIMH 151 (POPMUPOBAHHUSI KOMMYHHKATUBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIFOT MpoLecc OOMIEHUs], TPaMOTHasl Peyb.

LleHHOCTHBIC OPUEHTAIIMU HAIPABJICHBI HA BOCIIUTAHUE Y O0YYaFOIIUXCSI:

* NpaBUIIBHOT'O UCIIOJIB30BaHUA XUMHUYECKON TEPMHUHOJIOTUHU U CUMBOJIUKH,
*  OOTPEOHOCTH BECTH JAUAJIOT, BHICIYIIMBAaTh MHEHHE ONIIOHEHTA, y4aCTBOBATh B INCKYCCHM;
*  CIIOCOOHOCTH OTKPBITO BHIpaXKaTh U apryMEHTHPOBAHO OTCTANBATh CBOIO TOUKY 3PEHMUSI.

MecTto npeamera B y4eOHOM ILIaHE

®denepanbHblii TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIN CTaHAAPT MpPEeayCMaTPUBaeT HU3yUYeHHE XUMHHU
KaK COCTaBHOU YacTH IIpeaAMETHOM 001acTh « ECTecTBeHHOHAYyYHBIE TTPEIAMETHD.

B ba3ucHom y4eOHOM IUTaHE CpedHEed IIKOJbI XHMHsS BKiIodeHa B paszaen «CoxepskaHue,
dhopmupyemoe ydyacTHHKaMu 0Opa3oBaTelIbHOTO npoieccay. O0ydarnuecs MOryT BeIOpaTh Al U3y4EeHHUs
Ha 6a30BOM ypOBHE.

PaGouas mporpamma no XuMuH JIJIsI CpeHEro oo1ero oopa3zoBanus Ha 6a30BOM YpOBHE cocTaBiisieT 34
yaca B T'OJI.



JIMYHOCTHBIMH Pe3yJbTaThl M3YUYEHUS MpeaMeTa «XUMHUS» B CPEIHEHW IIKOJIE ABISIOTCS CIEAYIOIIUe
YMEHUS:

* B IICHHOCTHO-OPHCHTAIIMOHHON cdepe — o0co3nHanue POCCUUCKON  TpaKIaHCKOU
HWJIEHTUYHOCTH, NaTPUOTU3MA, YyYBCTBa TOPAOCTHU 32 POCCUUCKYIO XUMUUYECKYIO HAyKY;

* B TPYIOBOH cdepe — 20mogHOCmb K OCO3HAHHOMY BEIOOPY JalibHeWIeld o6pa3oBaTenbHON
TPaeKTOPHUHU WIH TPYHAOBOH NESTEILHOCTH;

* B MO3HAaBaTeIbHOW (KOTHUTHBHOW, WHTEIUIEKTYyaJlbHOW) cdepe — yMmeHue yIpaBIsTh CBOEH
MMO3HABATEIBHOU ACATEIBHOCTBIO, 20MOBHOCb U CNOCOOHOCMb K 0Opa30BaHUIO, B TOM UYHCIE
caMooOpa3oBaHHIO, Ha NPOTSHDKEHWH BCEW IKW3HU;, CO3HATEIbHOE OTHOIIEHHE K
HETIPEPHIBHOMY 00pPa30BaHUIO KaK yYCIOBHIO YCIIEITHOU Mpo¢deCCHOHATFHON U 00IIEeCTBEHHOM
JIeSITeIbHOCTH;

* B cdepe cOepexeHHUs] 3O0POBbSI — HpuHamue u pearuzayusi NEHHOCTEH 370pOBOr0 H
Oe3zomacHOTO 00Opa3a XHU3HU, Henpusmue BPEIHBIX TPHUBBIUEK (KYpPEHHS, YIOTPEOJICHUS
aJIKOTOJIsI, HAPKOTHUKOB) Ha OCHOBE 3HAHMI O CBOHCTBAaX HAPKOJIOTHYECKUX U HAPKOTHUYECKUX
BEIIECTB.

MeTanpeaMeTHble pe3yJbTaThl OCBOSHHS BBITYCKHUKAMH IITKOJIBI KyPCa XUMHH:

*  UCNONb308aHUe YMEHUN W HABBIKOB PAa3IMYHBIX BHUAOB ITO3HABATEIIFHOUN IEsTEIHLHOCTH,
NPUMCHEHHE OCHOBHBIX METOJOB MO3HAHHS (CUCTEMHO-MH(GOPMAlMOHHBIA  aHAIMU3,
HabIroIeHe, U3MEpeHne, MPOBEASHUE DKCIIEPUMEHTA, MOJAECINPOBaHHE, UCCIeq0BaTeIbCcKas
JIeSITEIbHOCTH) JUUTSI U3YUEHHUS PA3IMYHBIX CTOPOH OKPYKAIOIIEH TeHiCTBUTEIIFHOCTH;

*  gradeHue OCHOBHBIMH WHTEJUIEKTYaJbHBIMU ONepanusiMu: GOPpMYITUPOBKA THIOTE3bI, aHAIIA3
U CHHTEC3, CpaBHCHHMC U CHCTCMaTHU3allud, O606H1€HI/I€ N KOHKpETU3alMs, BBIABICHUC
MMPUYUHHO- CJIEICTBEHHBIX CBSA3€H M MONCK aHAJIOTOB;

*  no3HaHue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIEro Yepe3 0COOEHHOE K SIMHUIHOMY

*  yMeHue TEHEPHUPOBATH UJICH U OINPEACISITh CPECTBA, HEOOXOAUMBIE ISl UX peaTU3allNu;

*  YMeHue OTIPEACISITH IIENU U 3aJa4d ASSITEIIbHOCTH, BRIOUPATh CPEICTBAa pealln3alud Leau U
MMPUMEHSTh UX Ha IMPaKTHKE;

*  UCNOML308aHUe PA3TUYHBIX WCTOYHHUKOB [UISI TOJYYEHUS] XHMHUYECKOW wuHopmamuu,
IMOHUMAHWUE 3aBUCUMOCTH COJIEpKaHUs U (OPMBI NPEICTABICHUS HH(POPMAIIUU OT ICICH
KOMMYHUKAIIUA U ajpecara;

*  yMeHue TIPOAYKTHUBHO OOIIATBCSA W B3aUMOJCHCTBOBAaTH B IMPOIECCE COBMECTHOM
ACATCIIBHOCTU, YUYHUTBIBATH IMO3HMIUU JPYIruX Y4YAaCTHUKOB JOCATCIbHOCTH, S(b(i)eKTI/IBHO
pa3peniatb KOH(PIUKTHI;

* 20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOATEIPHOW WHOOPMAIMOHHO-TIO3HABATEIILHOMN
ACATCIIbHOCTHU, BKIIIOYass YMCHHUC OPUCHTHUPOBATHECA B PA3JIMYHBLIX MCTOYHHUKAX I/IH(l)OpMaHI/II/I,
KPUTHUYECKH OIICHWBATh W WHTECPHPETHUPOBATh HH(POpPMAIHIO, TONYyYaeMyI W3 Pa3IUIHBIX
WCTOYHHUKOB;

*  yMeHue WCTONB30BaTh CpeJIcTBA WH(OPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX TEXHOJIOTHU
(nanmee — MKT) B pemieHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a/7a4 C
coOmoieHneM TpeOOBaHUU SPTOHOMUKH, TEXHUKHU 0e30macHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U ATUYCCKUX HOPM, HOPM MHGOPMAIITMOHHON 0€3011aCHOCTH;

* enao0enue I3LIKOBEIMU cpeacrtBaMi, B TOM YHCJIC U A3BIKOM XUMHWU — YMCHUC ACHO, JOTMYHO
Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCITOJIB30BaTh aJIEKBATHBIEC SI3LIKOBBIE CPEJICTBA, B TOM
qHCIie ¥ CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (POPMYIIHI U YpaBHEHUS ).

IIpenMeTHBIMM pe3yJIbTATAMHU H3YYEHUS XUMUH HA 0a30BOM YPOBHE Ha CTYIIEHU CPEIHET0 OOIIero
00pa3oBaHUS SABISIOTCS:

* B IIO3HaBaTeIBHOU cepe:

*  3HaHue (IOHNMaHWE) U3YUYCHHBIX MOHITHUIH, 3aKOHOB U TEOPHU;

*  yMeHue ONHUCHIBATh JIEMOHCTPAIIMOHHBICE W CAMOCTOSITEIbHO MPOBEICHHBIE YKCIEPHUMEHTHI,
HCTIONB3YS IJIS 3TOTO €CTECTBEHHBIN (PYCCKUN, POJIHO) SI3bIK U SI3bIK XUMHU;

*  yMeHue KIIACCUDUIIMPOBATH XUMHUYECKHUE DJIEMEHTHI, IPOCTHIE U CJIOXKHBIC BEIISCTBa, B TOM
YUCJIC U OPTAaHUYCCKUEC COCANHCHUA, XUMHUYCCKHNE PCAKIIUU 11O Pa3HbBIM OCHOBAHUAM,

*  YMeHue XapaKTEPU30BaTh U3YUYCHHBIC KIIACCHI HEOPTAHUYECKUX U OPTaHUYSCKUX COCTUHEHUN,
XUMHUYECKUE PEAKIIUH;

*  20MOGHOCMb TIPOBOJUTH XHUMHUYECKUW DKCIIEPUMEHT, HaOJII0JaTh 3a €ro MpOTEKaHUEM,
(1)I/IKCI/IpOBaTI) PE3YJIbTAThl CAMOCTOATCIIBHOTO U JEMOHCTPHUPYECMOTI'0O SKCIICPUMEHTA U ACJIAaTh
BBIBOJIBI;

*  ymenue GOPMYIUPOBATH XHUMHUYECKHE 3aKOHOMEPHOCTH, NPOTHO3HPOBATH CBOWCTBa
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HEN3YyUYECHHBIX BEIIECTB 0 aHAJIOTHH CO CBOMCTBAMH N3y YCHHBIX;

nOUCK WUCTOYHWUKOB XHMHUYCCKOU WH(GOpMAIUH, TIOJIydeHHE HEOOX0oauMoil nHdopManmu, ee
aHaJn3, U3TOTOBJICHUE XUMUYECKOTO NH(OPMAITMOHHOTO MPOJIYKTa U €TI0 IIPE3CHTAIIHS,
81adenue 00A3aTEIbHBIMH CIPABOYHBIMH MaTepuaiiaMu: IlepHoaMYecKor CHCTEMOM
xuMuaeckux d1emMenToB J1. 1. MenneneeBa, TaOIuIle paCTBOPUMOCTH, DJIESKTPOXUMHUICCKUM
pSIOM HAMNPSHKEHUM METaIOB, PSIOM JJIEKTPOOTPHUIATEIIHHOCTU — JIJISI XapaKTEePUCTUKHU
CTPOEHUS, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XUMHUYECKUX 3JeMeHTOB [-IV mnepuonoB u
00pa30BaHHBIX MU MPOCTHIX U CIIOKHBIX BEIIECTB;

ycmaHoeneHue  3aBUCUMOCTH  CBOMCTB M IPUMEHEHHS BaXKHEWIIMX  OPraHUYECKUX
COCIMHEHUN OT MX XMMHUYECKOTO CTPOCHHS, B TOM YHCIE W OOYCIOBJIECHHBIX XapaKTEPOM
3TOrO CTpOoeHUs (MPEeaeTFHBIM HIN HEMPEAeIbHBIM) U HATNYHEM (YHKIIHOHATFHBIX TPYIIII;
MoOenuposaHue MOJICKYJl BAXKHEHIIINX HEOPTaHUUYECKUX U OPraHUYECKHX BEIIECTB;
noOHUMAaHUe XWMHUYECKOW KapTHHBI MHpa KaK HEOThEMJIEMOW 4YacTH IEJIOCTHON Hay4yHOU
KapTUHBI MUPA;

B IIEHHOCTHO-OPHUEHTAIMOHHOW c(pepe — aHallm3 U OIl€HKa MOCIJIEACTBHI IS OKpY Karolei
cpenbl OBITOBOM M MIPOWU3BOJICTBEHHOM AESITEIbHOCTH YeJI0BEKa, CBI3aHHON C MMPOU3BOJACTBOM
U nepepadoTKOM BaXKHSHIITUX XUMUYECKUX IPOTYKTOB;

B TpyHOBOW cdepe — npogedeHue XUMHUYECKOTO DOKCIIEPUMEHTA;, pa3sumue HaBBIKOB
yueOHOHM, MPOEKTHO-UCCIIEA0BATEIBLCKOW, TBOPUYECKON NESTENHLHOCTH NPU BBIITOJTHEHUH
WHIWBUAYAJIbHOI'O MPOCKTA 110 XUMHU,

B cdepe 3mopoBoro oOpasza XU3HH — cobatodeHue TIpaBUI Oe30IMacHOTO oOpalleHus ¢
BEIlleCTBAMH, MaTepHallaMH W XUMHUYECKHMHU TpOIlecCaMM; OKa3aHWE MEepPBOU ITOMOIIH TIPHU
OTpaBJICHHUAX, OXKOIaX M ApPYyIrux TpaBMax, CBA3aHHBIX C BCIICCTBaAMU U J'Ia60paTOpHI)IM
o0opyoBaHUEM.



COIEPXAHUE

ba3zoBrIii ypoBenb. 10—11 kiaccel

CoaepxaHue Kypca XapakTEpHU3YeTCsS LEJIOCTHOCTHIO M CHUCTEMHOCTBIO y4eOHOTo Ipenmera, Ha
OCBOCHHE KOTOPOTO OTBEIECHO HEOOJNBIIOE, KECTKO JUMHUTHPOBaHHOE ydeOHoe Bpems. OToOpanHOE IIs
0a30Boro OOyYEHHs XHUMHUHU COJEp’KaHNE TMO3BOJISET M3yYaTh ero W B pexkume | mnu 2 gacoB B Henemo. B
MOCJIEAHEM cllydae y 00y4aroInXcs HOSIBUTCS BOBMOXKHOCTD He NPOX00Umy, d U3yuams, He 3HAKOMUMbCS, a
yceausams 3T0 conepxanue. OCoOOEHHO Ba)KHO 3TO IJIA T€X YYaIIUXCs, KOTOPhIE HE NMEIOT BO3MOKHOCTH
H3y4yaTh XMMHUIO Ha yIiIyOJIEHHOM ypoBHE (M3-3a OTCYTCTBUSI TaKMX KJIACCOB B IIKOJIE), HO TEM HE MEHEe
coOuparoTcs cnaBaTh €IUHBIA rOCY1apCTBEHHBIN SK3aMEH 10 XUMUH.

Kypc uetko nenurcs Ha Be paBHbIE II0 OTBEJCHHOMY Ha UX U3y4YE€HHE BPEMEHHU YaCTHU: OPTaHUYECKYIO
XAMHIO U OOTITYIO XUMHIO.

CTpyKTypUpOBaHUE Kypca OpPraHMYECKON XHUMHHU OIpeaeNsieTcss HAeed pa3BUTHA ydalluxcs
HENpOMIBHBIX KIIACCOB CpeACTBaMH yueOHOro npeamera. C HeNblo YCUISHHS POIU ASAYKINH B 00yISHUHN
XMMUH BHaJaje JAIOTCs KPAaTKHE TEOPETHUECKHE CBEACHMSI O CTPOCHHUH, KilacCu(UKAIIMHM, HOMEHKJIAType
OPraHUYECKHUX BEIIECTB, OCOOCHHOCTSIX PEaKLUM C UX yJaCTHUEM.

CdopmupoBaHHBIE TAKUM 00pa30oM TEOpPETUUECKUE 3HAHUS 3aTE€M Pa3BHUBAIOTCS HA (AKTOJIOTHUYECKOM
MaTepuajie MPHU PACCMOTPEHUHM KJIACCOB OPraHMUYECKHUX CcOoeAWHEHuW. B cBoio ouepenp Takod mnoaxon
IO3BOJISIET M I'Iy0)X€ M3Yy4YUTh CaMH Kjacchl. Tak, OCHOBHBIE€ IIOJI0XEHHUS TEOPUH XMMHUYECKOIO CTPOCHUS
opraHndeckux coeauHeHuii A. M. BytnepoBa 3akperuisioTcs MPH H3YUYCHHUU YTIJIEBOJOPOJOB (QJIKaHOB,
aJIKEHOB, TUCHOB, aJIKWHOB, ApEHOB) U UX IIPUPOIHBIX UCTOYHUKOB (IIPUPOTHOTO ra3a, He)TH U KaMEHHOTO
YTIIs1), KUCIIOPOJICOACPIKAIINX OPTAaHUYSCKUX COSNHHEHWH (CIHUPTOB, (peHOoNa, albAeTHA0B, KapOOHOBBIX
KHCJIOT, CJIOXKHBIX 3(pUPOB, )KUPOB U YIJIEBOJIOB) U a30TCOAECPKAILNX OPraHNIECKUX COCAUHEHUN (aMUHOB,
aMHHOKHCIIOT, OEJIKOB M HYKJIEMHOBBIX KHCJIOT). 3aBepllaeT Kypc OPraHMYecKOd XUMHUH pa3ziesl « XUMUS U
JKU3HBb», TAe OOydYarolIHecs 3HAKOMSITCS C TaKMMH BaXHBIMH B MPAKTUYECKOM U OHMOJIOTHYECKOM
OTHOILLEHUH BEIISCTBAMHU M MaTepHUalaMHU, KaK IJaCTMAacChl U BOJIOKHA, (hepPMEHThI, BATAMHUHBI, TOPMOHBI U
JIeKkapcTBa.

OCHOBHBIM KpHUTeprueM o0TOopa (aKTHIESCKOr0 MaTepruana Kypca OpraHudecKOl XUMHU SIBIISIETCS UIest
peanu3auuy NPaKTUKOOPUEHTHPOBAHHOIO 3HAYEHHUS OOBEKTOB OPraHHMYECKOW XUMHHU (COCOUHEHHH H
peaKiuii).

Hnes o Benyuiel poiau TEOPETUYECKUX 3HAHUU B IPOLECCE NMO3HAHUS MUPA BEIIECTB U PEAKLUI cTana
OCHOBHOU W ISl KOHCTPYHUPOBAHUS Kypca o01eit xumun. Ha ocHOBe €IMHBIX MOHATHH, 3aKOHOB U TEOpUH
XMMHUHU Yy CTapUIEKIaCCHUKOB (OpMHUpYyeTCsl LEJIOCTHOE NPEIACTaBICHHE O XUMHYECKOH Hayke, O
XUMHUYECKOW KapTUHE MUpPaA, KAK COCTAaBHOM YacTH €IWHON €CTECTBEHHOHAaYYHOW KapTUHBI MUPA.

B kypce o01ieit xuMun BHa4ane yriiyOssiFoTCs U pacIIupsIOTCS 3HAHUSI, ITOJTyYECHHbIE 00y4YarouMHUCs
U3 Kypca OCHOBHOHM IIKOJBI, O CTPOGHHM aTOMa M BellecTBa Ha ocHoBe Ilepmogndeckoro 3akoHa H
Ilepuonuueckoit cumcrembr JI. WM. MenneneeBa, OOMMX CBOMCTBAaxX KJIacCOB OPraHHUYECKUX U
HEOPraHWYECKUX COEIMHEHUH (KUCIIOT, OCHOBaHWN, aM(OTEpHBIX COECJIMHEHWUH) B CBETE TEOPUH
SJIEKTPOJIUTHYECKON nuccounaunu. Jlamee paccMmaTpuBaeTcs KilacCU(PUKAMsA XUMHUYECKUX PEaKUHii B
OpPraHMYeCcKOW W HEOPTraHMYecKOol XHUMHHU. 3aBepliaeT KypC 3HAKOMCTBO CTapIIEKJIACCHUKOB C
MEPCHEKTUBAaMH Pa3BUTHUS XHMHUYECKOM HAayKH M XHMHUYECKOrO MPOU3BOACTBA, C MpOOJIEeMaMU OXpPaHBI
OKPYKAIOIIEN Cpeabl OT XUMHYECKOTO 3arpsI3HEHUS U ITyTSIMU UX PELICHUS.

OPTAHMYECKAS XMW
HaGmonenne, npexamnonoxenue, rumnoresa. [louck 3akoHoMepHocTel. HaydHBI 3KCIIEpUMEHT.
Briso.

Tema 1.Teopusi cTpoeHHs OPraHUYECKUX COeTUHEHN

[Ipenmer oprannyeckoit xuMuu. MecTo U 3HAUCHHWE OPTraHUYECKOH XHMMHHU B CHUCTEME €CTECTBEHHBIX
HayK. BameHtHOCTh. XuMHYeckoe cTpoeHue. OCHOBHBIEC IIOJIOKEHHUS TEOPUU CTPOCHUS OPTraHUYECKUX
COEAMHEHHUN. Yenepoowuwill ckenem opzanuyeckou monexyavl. Kpamunocmv xumuueckou ceasu. Vzomepus u
HU30MEPBHI.

Tema 2. YrjieBoAopoaAbl © UX NPUPOJAHBbIE HCTOYHUKH

Aaxkansbl. I[lpupoaHsiii Ta3, ero cocrtaB W INPUMEHECHHE KaK HMCTOYHUKA DHEPTHH W XUMHUECKOTO
ChIpbsi. ['OMOnOrnYecKkuil psii mpeaenbHbIX YIiIeBoaopo10B. 3oMepusi 1 HOMEHKIIaTypa alkaHOB. MeTaH u
ATaH KakK MpeICTaBUTENH ajnkaHoB. CBoiicTBa (ropeHNE, pEaKIuH 3aMeNIeHUs, TUPOJTHU3, JTETUAPUPOBAHUE).
IIpumenenue. Kpekune u usomepuzayus aikavos. Ankunvuvie paduxansvl. Mexanusm c800600HOPAOUKANLHO20
2a102eHUPOBAHUSL ANKAHOS.



AlKeHBbl. DTWIEH KaK TMPEICTaBUTENb ajkeHoB. [lomydeHune »dSTWieHAa B IPOMBIIUICHHOCTH
(mernnpupoBanue sTaHa) U B JabopaTtopuu (Ieruaparanus sta"ona). CpoiicTBa (ropeHune, OpoMupoBaHuUe,
rujparauus, nojiMMepu3anus, okucieHue pactBopoM KMnO4) u mpumeHeHue stuiieHa. [lommdThieH.

Ilponunen. Cmepeopezyrapuocms noaumepa. (OCHOBHBIE TMOHSITHS XUMHH BBICOKOMOJEKYJISIPHBIX
coeMHeHUN. Peakinyu mojuMepusaiui.

JAuenbl. ByTanmedn u W30mpeH Kak MPEACTaBHUTEIN AWEHOB. Peaknmu MpUCOeOWHEHUS C yJ9acTHEM
CONPSKEHHBIX OUEHOB (OpoMUpOBaHHE, TOJIUMEPHU3ALMS, 2UOPO2ALOceHUposanue, 2UOPUpPOBaHuUe).
HatypanbHbIi U CHHTETUUYECKHI KaydyKu. Pe3nHa.

AJKHUHBI. ATISTUJICH KaK MPEJCTaBUTENb aIKHHOB. llorydeHnne areruieHa KapOUIHBIM U METaHOBBIM
cnocobamu. [lonyuenue kapbuoa rarvyus. CBoiicTBa (TOopeHHe, OpOMHpOBaHHE, THApPATAIIH,
TpuUMepH3alys) U IPUMEHEHHE alleTHIICHA.

Apenbl. ber3on kak mpencraBuTens apeHOB. CospemeHHble NpeoCmdasieHus O CcmpoeHuu OeH3oia.
CsoiicTBa 6¢H30I1a (TOpeHUE, HUTPOBAHNUE, OPOMHUPOBAHHE) U €0 IPUMEHEHHE.

Hedtpr u cnocodbr ee mepepadorku. CoctaB HedTu. IlepepaboTka HedTH: MEperoHKa W KPEKHUHT.
Pughopmune nusrxocopmuvix nepmenpodykmos. Iousmue 06 oxkmarnogom uucie.

Tema 3. Kuciopojacoaep:kamue opraHu4ecKkue coeIuHeHust

Couptel. MeTaHON M 3TaHOJ KakK MPEACTaBUTENN IpeAeiIbHbIX OJHOATOMHBIX cnUpToB. CBolcTBa
sraHoiia (TOpeHue, OKHCIeHHWe B anbiuerun, nperunparanus). l[lomyuenwme (6poowcenuem entoxo3vl #
ruapaTanueid STUIeHa) U IPUMEHECHUE dTaHONIA. DmuieHeauKkols. I THIepUH Kak elle OJIUH MPeICTaBUTEIh
MHOI'0aTOMHBIX CIIMPTOB. KauecTtBennas p€aKkuysa Ha MHOTIOaTOMHBIC CIIMPTHI.

®enosa. llomydenne ¢enona u3 kamMeHHOTO yriasa. KaMeHHBIW yToilb W €ro HCHOJIb30BaHUE.
KoxkcoBanne kaMeHHOTO YyTJIs, BAXKHEHIITHE TTPOTYKTH KOKCOXUMHUYECKOTO IMPOU3BOJICTBA.

BzaunMHOe BIIMsSIHME aTOMOB B MOJIEKYJie heHosa (B3aUMOJCHCTBHE ¢ OPOMHOM BOJIOW M THAPOKCHUIOM
Hatpus). [lonydyenne u npumeHenne peHona.

Aabaeruabl. DopManpuerul u aneTaabIerdl Kak MPeACTaBUTENN albJIeTUIOB. [loHusamue o KemoHax.
CsBoiicTBa (pCaKHI/IH OKHUCJICHHUA B KHUCJIOTY H BOCCTAHOBJICHHUA B CIHUPT, PCAKIUA IMOJIUMKOHACHCAIINU
dbopmanbneruna ¢ denosom). [lonydenue (OKHUCICHHUEM CIIMPTOB) W NpUMEHEHHE (QopManbaeruia u
arneranpaeruaa. @enonodopmManbIeruIHbIE TIIIACTMACCHL. 1epMOnIacmuiyHoCmb U MepMOpeaKmueHOCb.

KapGoHoBble KHCIOTBI. YKCyCHas KHCIOTa KaK TIPEACTaBUTENb IMPEAeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOM KHUCJIOTHI (B3aMMOJICHCTBUE C METa/llaMH, OKCUJaMH METaJIJIOB,
TUAPOKCUIAMHU METAIUIOB M COJISIMU; peaknus dTepudukanun). [[pumeHeHNe YKCYCHO# KHCIOTEHI.

Caoxnblie 3¢pupsbl 1 xkupbl. CII0XHBIE YPUPHI KaK TPOAYKTH B3aUMOJIEHCTBUS KUCIOT CO CITUPTAMU.
3HavyeHHE CIOXKHBIX 3(UPOB B MPUPOAE U KHU3HH 4elloBeKa. OmoenvHble npedCcmasumeny KUciom uHo2o
CmMpoenUs: 01eUH08as, TUHONe8As, TUHOLEHOB8As, aKPUL08as, ujasenedas, Oen3ouHas.

JKups! kak ciioxHBIE 3(PUPHI TIUIEPUHA U )KUPHBIX KAPOOHOBBIX KHUCIOT. PacTuTeNbHBIC U )KUBOTHBIE
JKUPBI, UX COCTaB. [ MAPONU3 WM OMbIIEHUE XHUPOB. Mbna. Cunmemuueckue morowue cpedcmea (CMCO).
[IpumeHeHue )KUPOB. 3amena Hcupos 8 mexHuKe HeNnULUe8blM CbIPbEM.

Yraesoawl. I[lousartue 00 yrieBomax. [Jroko3a kak TIpeACTaBUTENh MoHocaxapuaoB. l[lousaTue o
JIBOMCTBEHHOW (PYHKIIMM OPTaHUYECKOTO COEAWHEHHUs Ha IPUMEpEe CBONCTB TIIFOKO3blI KaK albJIerujia u
MHOIoaToOMHOTI'O CIiupTa — ajJdbACruaocnuvpra. BpO)KeHI/Ie I'IIOKO3bl. 3HAYEHHE U OPUMCHCHUC TJIIOKO3bI.
DpyKmo3a KaKk usomep 2i0KOo3bl.

Caxapo3za Kak MpeJcTaBUTeENb qucaxapuioB. [lpouzeodcmeo caxapa.

Kpaxman wu wmemniono3a  Kak MOpeIcTaBUTENH noaucaxapuzioB. CpaBHEHHE WX CBOWCTB U
ouonornueckast poib. [I[ppyMeHeHne 3TUX MTOJIUCcaxapHu/JIOB.

Tema 4. A3oTcoaep:kaliue OpraHuvecKue coeInHeHus!

AMUHBI. MeTHIIaMHH KakK TPEJICTABUTENh ANH(PATUICCKUX aMHUHOB M aHWIMH — KaK apoOMaTHYECKHUX.
OCHOBHOCTP aMHUHOB B CpPaBHEHHH C OCHOBHBIMH CBOMCTBAMHM aMMHaka. AHWIMH H €ro CBOICTBa
(B3aMMOJIeHiCTBHE C COJISIHOW KHCJIOTOM M OpOMHOW BOIOH). B3aumwuoe eiusHue amomos 6 MOJNEKYAaAx
opeaHuyeckux coeouHenuti Ha npumepe auunruna. Ilomydenme anmnmHa mo peakumm H. H. 3uauna.
IIpuMeneHnne aHuIMHA.

AMUHOKMCJIOTHI. [JIMIMH M alaHUH KakK MpPEACTaBUTENH NPUPOAHBIX aMuHOKHCIOT. CBoiicTBa
aMHHOKHCIIOT KaKk aM(OTEPHBIX OPraHUYEeCKUX COCIUHEHUN (B3aUMOJICHCTBHE C IIEIIOYaMHU U KUCIOTAMH).
Ocobennocmu ouccoyuayuu amMuHOKUcCiom 6 600HbIX pacmeopax. bunonspuvie uonsvi. OOpazoBaHUE
MMOJIMNENTUI0B. AMHUHOKANPOHOBAs KUCIIOTA KaK MPEICTABUTENIb CHHTETHYECKUX aMUHOKHUCIIOT. I1oHsTre o
CHUHTETHYECKHX BOJIOKHaX Ha IpUMEpe KaIlpoHa. AMUHOKUCAIOMbI 8 Hpupoode, Ux OUONOSUYecKas poab.
Hezamenumvle amunoxuciomai.



beaku. benkn kak momumentuabl. CTpykTypa OenkoBBIX Moyiekylsl. CBoiicTBa OenkoB (TopeHHE,
TUAPOJIN3, IBETHBIC peakiiuu). buosoruyeckas poyb OCIKOB.

HykiaenHoBble KHCI0THI. HyKIIEMHOBBIE KUCIOTHI KaK MOJIUHYKICOTHIBI. CTpOEHHWE HYKJICOTHIA.
PHK u JIHK B cpaBHenuu. Mx poyib B XpaHCHHUH W Iepeaaye HacjiaeACTBeHHOW mHbopmanuu. [lousmue o
2EHHOU UHICeHepUU U OUOMEXHONIO2UU.

I'eHeTnyeckasi CBA3b MEXKIY KJIacCAaMHU OPraHMYEeCKHMX coenuHeHuid. [loHATHE O reHeTUYECKOH
CBSI3W W TCHETUYECKUX PsIaax.

Tema 5. Xumus H )KU3Hb

MiiacTMaccesl M BoJOKHA. [lonmuMepusanuss M TOJMMKOHIACHCAIMS KaK CHOCOOBI MOJyYEHUsS
CHUHTETUYECKHX BBICOKOMOJIEKYJISIDHBIX coenuHeHui. [lomydeHrne MCKyCCTBEHHBIX BBICOKOMOJICKYIISIPHBIX
COCIMHECHUN XUMHYECKOW MoauuKanueld NPUPOAHBIX MoauMepoB. CTpoeHHE MHOIUMEPOB: JHUHEWHOE,
MPOCTPAHCTBEHHOE, CETUATOE.

I[lousTne o mnmactmMaccax. TepMmomnacTHYHBIE W TEpPMOpPEaKTHUBHBIE MoiuMepbl. OTaeabpHbIe
MPEJCTAaBUTEIN CHUHTETUYECKUX M HWCKYCCTBEHHBIX IIOJIMMEPOB: (eHoIo]popManbIeruaHble CMOJIIHI,
MMOJIUBUHUIIXIIOPU, TSHIIOH, ISTTYIOUI.

[londaTne o XMMHUYECKUX BOJOKHax. HarypanpHble, CHHTETHYECKHME U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukamuss u oTAenbHbIE MPENCTABUTENN XUMHUYECKHX BOJIOKOH: aleTaTHoe (TPHUALETATHBIN INeNK) H
BUCKO3HOC, BUHUAXAOPUOHOEe (X0puH), noAuHUmMpuIbHOoe (HUMpPOH), noauamuornoe (KanpoH, HAUIOH),
noausgupnoe (1ascamn).

®epmenTbl. PepMeHTH KaKk OWMOJOTHMYECKHE KaTallu3aToOpbl OenkoBou mpupoxasl. llorstue o pH
cpeansl. OCOOEHHOCTH CTPOEHHS M CBOUCTB (CENEKTHUBHOCTHh U 3(h(EKTUBHOCTD, 3aBUCUMOCTb ASUCTBUS OT
Temnepatypbl U pH cpeasl pacTBopa) GepMEHTOB MO CpPaBHEHHUIO C HEOPraHUYECKHUMHU KaTalau3aTOpaMHu.
Ponbs ¢hepMeHTOB B KHU3HEIEATEIbHOCTH KUBBIX OPraHU3MOB U ITPOU3BOJICTBE.

Buramunbl. llonstne o BurtammHax. Bunel BuTamMmmHHOW HemoctaTtouHocTH. Kitaccudukamus
ButamMuHOB. Butamun C Kak TIIpeICTaBUTEIb BOJOPACTBOPUMBIX BHUTAMHHOB M BHTaMHH A Kak
MpeJICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmonsbl. IloHATHE O TrOpMOHAaX Kak OWOJOTHYECKH aKTHUBHBIX BEMISCTBAaX, BBITIOIHSIIONINX
SHAOKPHUHHYIO PEryJSIUIO JKU3HEAESITEeILHOCTH OpraHu3MOB. BakHeillne cBoiicTBa TOPMOHOB: BBICOKAs
¢uznonornyeckasi akTUBHOCTb, JUCTAHIIMOHHOE JIelicTBUE, ObICTpOoe paspylieHue B TKaHsAX. OTAeabHBbIE
MPENCTAaBUTEIN TOPMOHOB: WHCYIWH © aapeHanwH. Ilpodwumaktuka caxapHoro nmaberta. [lonamue o
CMePOUOHBIX 20PMOHAX HA NpUMepe NOTI0BbIX 2OPMOHOS.

JlekapcTBa. JlekapcTBeHHasi XHMHUS: OT STPOXUMHUH U (papMakoTepanud A0 XHUMHUOTEPAIlHH.
AnTHONOTHKHN 1 nucbakTtepnos. Hapkornueckue BemiecTBa. Hapkomanusi, 6opb0a ¢ Hell 1 npodmitakTHKa.

Pemenune 3ama4y mo opraHudeckoil xumuu. Permenue 3agad Ha BBIBOJI (OPMYIIBI OPraHUYECKHX
BEIIIECTB IO MPOJYKTaM CTOpPAaHHUsI 1 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HemoncTpanuu. [lnaBienue, oOyriiMBaHHe W TOPEHHE OPraHUYECKHWX BemIeCcTB. MOJIENN MOJIEKYJ
MPEJICTABUTENCH Pa3IMYHBIX KIIACCOB OPraHUYECKUX coelnHeHWi. ['opeHne meraHa, STUJICHA, alleTHIICHA.
OtHolleHNE MeTaHa, dTUJICHA, alleTUJIeHa U OeH30/1a K pacTBOpaM MepMaHTraHara Kajaus U OpoMHOH Boje.
[Momydenne sTuieHa peaknued JeruapaTaldd dTaHOoJa, aleTHiieHa — THAPOJIM30M KapOujaa KallbIHs.
Paznoxenne kaydyka 0Opd HarpeBaHHW, HWCHBITAaHHE NOPOAYKTOB pAa3JIOKEHUS Ha HENpPeaeTbHOCTD.
Konmexkmust 0o0pa3noB HedpTH W HEDTENPOAYKTOB, KAMEHHOTO YTIISI M TPOJYKTOB KOKCOXHUMHYECKOTO
nmpousBoAcTBa. OKHCIEHHE cnupTa B ajpaerua. KadecTBeHHbIe peaKkIIMM Ha MHOTOATOMHBIE CHHUPTHI.
PactBopuMocTh eHONa B BOJIC MPU OOBIYHON TeMIIepaType U MpHu HarpeBaHuu. KauecTBeHHbIE peaKklly Ha
(benon. Peaknms «cepeOpsHOrO 3epKaia» albJIeTH/IOB U TIIOKO3bl. OKUCIIEHHUE albJIETHIOB U TIIFOKO3BI B
KHUCJIOTY ¢ nomoinbio rugpokcuga meau (I1). KauectBennas peakius Ha kpaxmail. Kosutekius 3pupHbIX
macen. Kommekius miactMace U u3faenuii n3 Hux. KoJuteknus nCcKyCCTBEHHBIX BOJIOKOH M M3EIUI U3 HUX.
BzanMonelicTBue aMMHaka W aHHJIMHA C COJSTHOW KHUCHOTOW. Peaknmus anmnmHa ¢ OpOMHOHN BOJIOW.
JlokazaTenbcTBO Hanuuus (PyHKIIMOHAIBLHBIX TPYHIT B pACTBOPaX aMHHOKHCIIOT. PacTBopeHue u ocaxkjaeHue
OenkoB. LIBeTHBIE peakny OENKOB.

JlaGopaTopHble onbIThl. UM3rotoBieHue Moaene MOJEKyd OpPraHHYeCKUX  COCIUHEHUM.
O3HakoMJIEHHE C KOJUIEKIMEH o00pa3noB HePTH, KAMEHHOrO YISl U MPOAYKTOB HUX MNEPEepadOTKH.
OOHapyXxeHre B KEpOCHHE HEMpEeIeNbHBIX coeanHeHuil. O3HaKOMJIEHHE C KOJUIEKIIMEeH KaydyKoB U
oOpasnamu u3aenuii u3 pe3nHbl. PacTBopeHne TivieprHa B BOJE U B3aUMOAEHCTBHE C THAPOKCHUIOM METH
(II). CnolicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOHCTBAMM MHHEPAJIBHBIX KHCJIOT. JlokazaTenscTBO
HEMpPEeAebHOTO XapakTepa KUJKOro Xupa. B3anmoaelicTBHEe TIIFOKO3bI M caXxapo3bl C THIPOKCHIOM MEJH
(II). KagectBennas peaknus Ha kpaxMmai. O3HaKOMIIEHHE C KOJUIEKIIMEH IUTacTMacC W M3ACIHN U3 HHX.
O3HakoMJIEHHE C KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH M M3AEIMH M3 HUX. PacTBopeHue OelKOB B BOZE.
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OO6HapyxeHne 0eakoB B MoJioke. O3HAKOMJICHHE C KOJUICKIIUEH CHHTETHYECKHX BOJIOKOH W HM3ICIUN U3
Hux. OzHakomieHue c¢ koiiekuuet CMC, conepskammux sH3uMBL. HcnbelTanue cpenwsl pactBopa CMC
WHIUKATOpHOU Oymaroi. O3HaKOMJIGHHE C KOJUISKIMEW BHUTaMHHOB. lcmbITaHWE Cpeapl pacTBOpa
aCKOpOMHOBOM KUCIIOTHI MHAUKATOPHOM OyMarou.

IpakTuyeckas padora Ne 1. Permenne skciepuMeHTABHBIX 3a/1ad Ha WJICHTH(PUKAIIAIO OPTaHUIECKUX
COEIMHEHUM.

IIpakTHueckasi padora Ne 2. Pacmo3zHaBaHHE TUTaCTMACC M BOJIOKOH.

OBLIAA XUMUA

Tema 1. Ilepnoauyeckuii 3aK0H H CTPOEHHE ATOMA

OTtkpoiThe J. . MenaeiaeeBbiM Ilepunogudeckoro 3akoHa. [/epgvie nonvimku Kiaccugurayuu
Xumudeckux snemenmos. Baxkueimne moHITUS XMMUU: aTOM, OTHOCUTEIIbHAS aTOMHAsI U MOJICKYJIIpHas
maccel. OTkpeiTue [. . MenaeneessiM [lepuonuueckoro 3akona. [lepuonuueckuii 3aKoH B
opmymuposke /. 1. Menneneena.

Iepuonuueckas cucrema [I. U. MenneneeBa. [lepuoauueckas cucrtema 1. 1. Menneneesa kak
rpaduyeckoe orobpaxkenue [lepronnueckoro 3akona. Paznuunasie BapuaHThl [lepuoanyeckoil CHCTEMBI.
Ilepuons! u rpynnsl. 3Hauenue [lepuoguyeckoro 3akona u [lepuoanyeckoi CUCTEMEL.

Ctpoenne aToma. ATOM — ci0oXHasg 9actuna. OmkKpsvimue 31eMeHmMapHbiX Ydcmuy U cCmpoeHUus amoma.
Snpo atoma: TpOTOHBI U HEUTPOHBL. M30TONBI. H30monst 6000poda. INEKTPOHBL. DJICKTPOHHAS 000I0YKa.
DHeprerudyeckuii ypoBeHb. OpOutanu: s- U p-. d-Opbumanu. PacnpeneneHue 53JEKTPOHOB MO
SHEPreTUUECKUM YPOBHSIM U OpOUTAISIM. DIEKTPOHHBIE KOH(QUTYpAIlUh aTOMOB XHMHWYECKHUX DJIEMEHTOB.
BanenTHble BO3BMOXHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Ilepuonuvyeckuii 3akoH U cTpoeHue arTtoma. COBPEeMEHHOE TIIOHATHUE XHUMHUUYECKOTO
snmementa. CoBpemeHHas ¢opmynupoBka Ilepuommueckoro 3akonHa. IlpuumHa mnEpUOAWYHOCTH B
U3MEHEHHUHW CBOWCTB XUMHYECKUX 3JIEMEHTOB. OCOOEHHOCTH 3allOJIHEHUS YHEPreTHUUEeCKUX YPOBHEU B
3JICKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOJHBIX AJIEMEHTOB. DJICKTPOHHBIC CEMEHCTBA BJICMCHTOB: S- U p-
3JIEMEHTHI; d- U f-3/1eMeHmbl.

Tema 2. CTpoeHue BeliecTBa

KoBasienTHas xumuueckasi cBsi3b. [loHsITHE 0 KOBasIeHTHOH cBs3u. OOIas 371eKTpoHHas napa. KpaTHOCTh
KOBAaJICHTHON CBSI3U. OJEKTPOOTPHUIATEIbHOCTE. [lepexpuleanue 31eK- MPOHHbIX opOumanel, nu- u
cuema-cesazu. KoBaneHTHas moysipHas W KOBAJICHTHAsT HENOJsIpHAs XuUMH4Yeckue cBs3u. OOMEHHBI U
JIOHOPHO-aKIIENTOPHBIH MEXaHU3Mbl O0Opa30BaHUS KOBAJICHTHOW CBsA3M. BellecTBa MOJEKYJISPHOTO H
HEMOJIEKYJISIPHOTO CTPOSHUA. 3aKOH MOCTOSTHCTBA COCTaBa JJIs BEIMIECTB MOJIEKYJISIPHOTO CTPOSHUSI.

HNonnasa xumuuyeckasi cBsi3b. KaTtnoHsl 1 aHHOHBI. IOHHAas CBs3b U ee cBoMcTBa. VIoHHAs CBSI3b Kak
KpalHUIN CcIydall KOBaJCHTHOU MOJSPHOUN CBsI3U. Dopmynvras edunuya eeuwjecmea. OmMHOCUMENbHOCHIb
OeleHUsl XUMUYECKUX C853ell Ha TUNb.

MeTtananyeckasi XuMudeckass cBs3b. OOmmue Qu3NYecKkne CBOWCTBA METAIIIOB. 3a8UCUMOCTb
2/IeKMPONPOBOOHOCU Memannod om memnepamypusl. CrinaBbl. YepHvie u ygemubvie cHiagbl.

ArperaTHble COCTOAHUSI BemnecTBa. [a3pl. 3akoH ABorajapo Uil ra3oB. MoJsipHbIE 00BEM
ra3oo0Opa3HbIX BemecTB (MpH H. y.). JKuakocTu.

Bonoponnas xumuueckas CBf3b. BomoposHas CBsI3b KaK OCOOBIM Ciy4dail MEXMOJCKYISIPHOTO
B3amMoJiciicTBUs. MexaHu3Mm ee OoOpa3oBaHUS W BIMSHHUE Ha CBOWCTBA BENIECTB (HA IpUMEpPE BOJHI).
Hcnonvzosanue 600vl 6 Obimy u Ha npouzeoocmaee. Bhympumonexyiapuas 6000p0OHAs C653b U ee OUOT0UYECKaAs
pob.

Tunel KpucTAINYECKUX pemeTok. Kpucramnuyeckas pemerka. oHHBIE, METAUIMYECKHUE, aTOMHBIC U
MOJICKYJIAPHBIC KPUCTALUITUHYECKHUE pelISTKH. AsuioTponus. AMOp(QHBIC BEIISCTBA, UX OMIUYUMETbHLIC
ceoticmaa.

Yuctele BemecTBa U cMecn. CMecH M XUMHUYECKHE COSIMHEHUS. | OMOTreHHbIE U TeTepOTeHHBIE CMECH.
MaccoBas u oObeMHass HOIW KOMIIOHCHTOB B cMecH. MaccoBas nojisi mpuMeceid. Pemrenme 3agad Ha
MacCOBYIO JIOJIO TpuMecel. Kiaccugurxayus seujecms no cmenenu ux Yucmomol.

JAucnepcHsbie cucremsbl. [lonsaTue nqucnepcHol cuctembl. JlucnepcHas ¢a3za U AUCTIEPCUOHHAS cpelia.
Knaccudukarus JUCIIEPCHBIX cUcTeM. Kotouousle oucnepchuvle cucmemol. 30au u 2eu. 3navenue OuCnepCcHux
cucmem 8 NPUPoOOe U HCU3HU 4el08EKd.

Tema 3. JekTpoauTHYECKAS TUCCOIUAUS
PacTBopbl. PacTBOpEI Kak TOMOTEHHBIE CHCTEMBI, COCTOSINNE W3 YACTHUI] PACTBOPHUTENS, PACTBOPEHHOTO
BEIIECTBA U MPOJIYKTOB UX B3aUMOJECHCTBUA. Pacmeopenue xax uzuxo-xumuueckui npoyecc. MaccoBasi 1075
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pPacTBOPEHHOTO BEIIECTBA. THIIBI pacTBOPOB. Moisipuas Kouyenmpayus seuwjecmsa. MunepanbHvie 800bl.

Teopust  JIIEKTPOJMTHYECKOH  JUCCONMUALNMHU. OJEKTPOJUTHI U HEAJNEKTpoauThl. (CTerneHb
AIIEKTPONUTHYECKON nuccormanvi. CUIbHBICE W Cla0ble DJICKTPOJIUTHI. YPaBHEHUS DIICKTPOJHUTUYCCKON
nuccoranuu. Mexanusm ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoomnwiii noxkazameins.

Kuciaorel B cBeTe TeOpHHM IEKTPOJUTHYECKON auccomuanuu. OOIIHe CBOWCTBA HEOPTAHUYCCKUX H
OPraHUYECKUX KHUCJIOT. YCIIOBUSI TCUYCHUS PEaKIHMi MEXAY 3JEKTPOJUuTaMu A0 KOHIA. Crneyuguueckue
c8olicmea a30mHoU, KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTOM.

OcHOBaHHS B CBeTE TEOPUH IJIEKTPOJIUTHYECKOH TUCCONMUALNHT, X KIaccu(UKaIis U oOIre CBOUCTRA.
Amunst kax opeanuvecxue ocrnosanus. CpasHenue ceoucme ammuara, MemuilamMura U aHUIuHa.

Conn B cBeTe TEOPHUH IJIEKTPOJUTHIECKOH TUCCONUANNY, UX Kiaccudukamus u odiue cBoiictea. Cou
kucoie u ocnosnsie. Conu opeanuueckux kuciom. Molial DIEKTPOXHUMHIECKHUH PSI HAMPSKSHAIN METAIIOB H
€r0 UCIIOJIb30BaHUE JIJISI XapaAKTEPUCTUKHA BOCCTAHOBUTEIILHBIX CBOMCTB METAJLIOB.

I'mapomm3. Cnydau runposimza cotieii. Peaknus cpenpl (pH) B pacTBopax THAPOIU3YIOIIUXCS COJICH.
Tuoponuz opeanuyeckux se- uecms, e2o 3Havemue.

Tema 4. XumMu4yeckne peakuuu

Kaaccupukanuss xumMudeckux peakumid. Peaxyuu, uodywue 6e3 usMeHeHUs COCMABA Geujecms.
Kiaccudukanus mo 4uciay M cocTaBy pearupyroliux BEIIECTB W IPOLYKTOB peakiuu. Peakuuu pasziokeHus,
COCIMHEHHMsSI, 3aMelleHusi U OOMEeHa B HEOPraHWYEeCKOW XUMHUHU. Peakyuu npucoedunenus, omujenienus,
3amMeweHuss U U3oMepu3ayuu 8 OpeanHudeckou xumuu. Peaxyuu nonumepuszayuu Kax 4acmHuli CAyuau peaxkyuii
npUcoeOUuHeHus.

TennoBoil 3¢pPpexkTxuMnIecKuX peakumid. 9K30- U YHAOTEPMUUYECKUE pEaKUUU. TepMOXUMUYECKUE
ypaBHeHUs. PacueT Kolnnu4yecTBa TEIUIOTHI [0 TEPMOXUMUYECKUM YPaBHEHUSIM.

Ckopocth xuMH4YecKuX peakuuii. IIoHSITHE O CKOPOCTH XUMHUYECKHUX PEaKIUM, aHAJIUTUYECKOE
BBIpaKCHHE. 3aBHCHUMOCTb CKOPOCTH PEaKIMHU OT KOHLEHTPAIMH, NaBJICHUS, TEMIIEpaTyphl, HMPUPOIbI
pearupyronux BelIeCTB, IO WX CONPUKOCHOBCHHS. 3aKOH NEHWCTBYIOIIMX Macc. Pewenue 3aday na
XUMUYECKYIO KUHEMUK).

Karamu3. Karanuzaropel. Karanus. [omocennwvii u cemepocennvii xamanus. llpumepsl
KaTATUTUYECKUX TMPOIECCOB B MPOMBIINUICHHOCTH, TEXHHUKE, OBbITYy. ®EepMEHTHl M HUX OTIHYUA OT
HEOPraHWYECKUX KaTaan3aTopoB. [I[puMeHeHne KaTaau3aTopoB U GEepMEHTOB.

Xumnueckoe papHopecue. OOpaTuMble U HEOOpAaTUMbIE PeakUMU. XUMHUYECKOE PaBHOBECHE U CIIOCOOBI
€ro CMEIIEHUs Ha IpUMepe MoiaydeHus ammuaka. Cummes ammuaxa 6 npomwviuiiennocmu. Ilouamue 00
ONMUMANLHBIX YCIIOBUAX NPOBEOEHUs. MEXHON02ULECKO20 npoyecca.

OKHCINTEIbHO-BOCCTAHOBUTE/IbLHbIE Npouecchbl. OKUCIUTEIbHO-BOCCTAHOBUTEbHbBIE peakuui. OKUCIUTENb
n BoccTaHOBHTENb. OKHCIEHHE M BOCCTaHOBJIEHHE. COCTaBJIIEHHWE YPaBHEHHMH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii MeTo0M 3JIEeKTPOHHOTrO OanaHca.

Oo0mme cBoiicTBa MeTANIOB. XUMHUUYECKHE CBOMCTBA METAJJIOB KaKk BoccTaHoBUTeNel. B3anmoneiicTeue
METaJUIOB C HEMETAJIJIAMH, BOJIOM, KUCJIOTaMH U pacTBOpaMu coJieil. MeraiutorepmMus.

Koppo3us MeranioB xkax oxuciumenvbHo-eoccmanosumenvhuili npoyecc. CrocoOsl 3alluThl METAIIOB OT
KOpPpO3HH.

Oo01me cBOMCTBA HEeMETALIOB. XMMHUUYECKHE CBOMCTBA HEMETAIIOB KaK OKHCIIUTEIeH. B3anMogencTBue ¢
MeTaJulaMH, BOJOPOJAOM MU JApyrMMH HemetammiamMu. CBoMcTBa HEMETa/UIOB KakKk BOCCTAHOBUTEIIECH.
BzauMopnelicTBue € NOPOCTBIMH UM CJIOXXHBIMH BEIIECTBAMH-OKUCIUTENAMU. Obwasa xapakmepucmuka
2a7102eH08.

AuaexkTpoau3. Obwue cnocodvl NOXYYeHUs Memanio8 U HemMemanios. DIEKTPOIU3 pPacTBOPOB H
pacIiuiaBoB 3JIEKTPOJUTOB Ha MPUMEPE XJIOpUIAa HATpHUs. DJIEKTPOJIUTHUYECKOE IMOJIydeHHE AaJTFOMUHUSA.
[IpakTHyeckoe 3HaYEHHUE IIEKTPOIN3A. [ A1b8AHONIACMUKA U 2AIbEAHOCMESUS.

3axkuarw4eHHUe. [lepciekTuBBl pa3BUTHA XUMHUYECKOW HAyKHM WU XUMHYECKOTO MPOU3BOACTBA.
Xumus u npobieMa OXpaHbl OKPY>KaroIel Cpeabl.

HemoncTtpamuun. Paznuunbie ¢opmbl [lepuommdeckoit cucremsl JI. M. MenaeneeBa. Moaenb
KPUCTAJUIMYECKOW pemeTKu xyopuaa Hatpus. OOpasupl MHHEPAJIOB C HMOHHOM KPHUCTAIIMYECKOU
peUIeTKOM: KajubluTa, ragura. Moaearn KpUCTAUIMYECKHUX PELICTOK «CYyXOro Jbaa» (WJIM Hoaa), ajimasa,
rpadura (miin kBapia). Mojennb MOJIIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHHS BOAbl. OOpa3iibl
pa3iMuHbIX JUCIIEPCHBIX CHUCTEM: BMYJILCUM, CYCHEH3uM, adpo3oiied, renerd u 3oseil. Koarymnsuwus.
Cunepesuc. Ddpdexr Tunpansa. McnbiTaHue pacTBOPOB 3JEKTPOJIMTOB WU HEDJIEKTPOJIUTOB HA NPEAMET
nuccoruanuu. llpuMmepsl peakuuii HOHHOTO OOMEHa, UAYIINX C OOpa3oBaHHWEM OCajaKa, ra3a WM BOJBI.
XVMHYECKHEe CBOMCTBAa KHUCIOT: B3aMMOJCHCTBHE C METaljaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHUIAMHU,
OCHOBaHMSIMHU (IlI€JIOYaMH W HEPACTBOPHUMBIMHM B BOJE), COJISIMH. B3ammonelcTBHE a30THOM KHCIIOTHI C
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Menblo. XHUMHUUYECKHUE CBOMCTBA IIEJIOYEH: peakiusi HEWTpaau3aluy, B3aUMOJEHWCTBUE C KHUCJIOTHBIMHU
OKCHJaMH, coJIsIMU. Pa3no)keHne HepacTBOPUMBIX B BOJE OCHOBAaHUW MHpU HArpeBaHUM. XUMHYECKHUE
CBOMCTBa COJIEH: B3aUMOJEUCTBHE C METaJJIaMHM, KUCJIOTaMH, ILIeJI04YaMH, ¢ APYTUMH colsaMU. ['maponns
kapOuaa xanpuus. M3ydenne pH pacTBOpOB rHApONM3YIONINXCS CONCi: KapOOHATOB MIETIOYHBIX METAIIJIOB,
XJOpHUIa U alerara aMMOHUs. DK30T€PMHYECKHE U 3HIAOTEPMHUUYECKHE XUMHUUYECKHE peakiuu. TeruioBbie
SIBIIEHUS TIPU PacCTBOPEHUM CEPHOM KHUCIOTHI U aMMUAYHOM CEIUTPhI. 3aBUCUMOCTh CKOPOCTH pEeakUuu OT
NpUPOABl BEILIECTB Ha MpPUMEPE B3aUMOICHCTBUSA PACTBOPOB pPA3JIUYHBIX KHUCJIOT OJMHAKOBOM
KOHLIEHTPAallUd C OJAMHAKOBBIMHM KycOUKamMu (TpaHyjiaMHM) LHUHKA M OIWHAKOBBIX KyCOYKOB pasHBIX
METaJIJIOB (MarHusl, IUHKA, YKeJie3a) C PACTBOPOM COJISTHOW KHUCJIOTHI.

JlaGopaTopHbie onbIThl. OmnpenencHrue TUIA KPUCTAIIIMYECKON pEelIeTKH BEIIeCTBA U OMHCAHHUE €ro
cBoiicTB. O3HaKOMJICHHE C JUCIIEPCHBIMU CUCTEMAaMHU.

Peakunu, naymue ¢ obpazoBaHueM OcajiKa, Ta3a WM BoAbl. B3anmMoaeicTBUE COJISTHOM KHCIOTHI C
uuHkoM, okcugoM meau (II), runpoxcumom menm (I1), kapbonarom kanbuus. B3anmopelicTBue pactBopa
TUJIPOKCHIA HATPHS C COJSHOMN KHCIOTOM B mpUCYTCTBUHU (deHodTalenHa, ¢ pacCTBOPOM XJIOpHUAA JKeJe3a
(III), ¢ pacTBopoMm conu anOMuUHHUA. BzammopeiicTBue pactBopa cyibpara memu (1) c xemeszom,
W3BECTKOBOM  BOIOH, pacTBOpoM xJjiopuaa Kaiabuusa. llomydeHnue  ruapokapOoOHaTa — KalibIHs
B3aMMOJICHICTBUEM H3BECTKOBOH BOABI ¢ okcuaoM yriepona (IV) (Beiapixaemblii Bo3nyx). McnbiTanue
HHAUKATOPOM PacTBOPOB I'MAPOIU3YIOIIMXCS M HETHUAPOJIM3YIOIMXCA coiel. Peakuus 3amerieHus Menu
’kene3oM B pactBope cyibdara meau (II). [Tomydenue kucinopona pas3nokeHHEM NEPOKCHIa BOAOPOAa C
IMOMOIIBIO JHOKcHAa wMapraHna. Ilomydenue BoaopoJa B3aUMOJAEHCTBUEM KHUCJIOTBI C IIMHKOM.
O3HakoMJIEHHE C IIpenaparaMy ObI-OBOM XMMHH, COAEP KAaIIUMHU SH3UMBI.

IIpakTH4yeckas padora Nel. [lonyyeHue u pacrno3HaBaHUE Ta30B.

IpakTnueckasi padora Ne2., PemieHue JKCHEPUMEHTANBHBIX 33Jad  Ha  HMJACHTU(UKAIHIO
HEOPraHWYECKUX U OPraHUYECKHUX COCIUHEHUM.

IpakTuyeckass padora Ne3. ['eHeTHuecKas CBSI3b MEXAY Pa3IUYHBIMU KiIacCaMHW HEOPTaHWYECKUX W
OpraHUYECKUX BEIECTB.

ITNTAHUPYEMBIEPE3VJIbTATBI U3YUEHU S YVUEBHOI'O ITIPEAMETA «XUMUA» HA
YPOBHE CPEJJHEI'O OBIIIET'O OFPA30BAHUA

BpinyckHuK Ha 6230BOM YPOBHE HAYYHTCS:

— MOHHUMAaTh XMMHUUYECKYIO KapTHHY MHpa KaK COCTAaBHYIO 4acTh LEJIOCTHOW HAay4YHOW KapTHHBI
MUpa;

— packpbIBaTh pOJb XWUMHHU M XHUMHUYECKOIO TPOU3BOJICTBA KaK IPOU3BOJIUTEIBHON CHIIBI
COBPEMEHHOI'0 00IIIECTBA;

— (opmynupoBaTh 3HaUEHHE XUMHUHU U €€ JOCTH)KSHUH JIJIs TOBCEHEBHOM )KU3HU YEJIOBEKA;

— yCTaHaBJIMBATh B3aUMOCBS3b MEXIY XUMHEHN U IPYTUMU €CTECTBEHHBIMU HayKaMU;

— GOpMyJIMPOBAaThL OCHOBHBIE IIOJIOKEHUSI TEOPUM XHMHUYECKOTO CTPOCHUS OPraHMYeCcKHX
coenuHeHut A. M. byrnepoBa U WUIIOCTpUPOBATH HUX HOPUMEPAMH H3 OPraHUYECKOU U
HEOPraHM4YeCKOU XUMUMU;

— apryMEHTHPOBAaTh YHUBEPCAJIBbHBIN XapaKTep XUMHUYECKUX MOHSITHH, 3aKOHOB M TEOPUM 1A
OpPraHN4YeCKON U HEOPTaHNYECKOU XUMHU;

— (dopmysuposats [Tepuonnueckuii 3akon [[. . MeHeneeBa u 3aKOHOMEPHOCTH U3MEHEHUI B
CTPOCHHUHU W CBOWMCTBaX XWMHWUYECKUX DIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB Ha OCHOBE
[lepnonnueckoii cucteMsl Kak rpadudeckoro orodbpaxenus [lepunonnueckoro 3akoHa;

— XapaxkTepu30BaTh S- M p-3JIEMEHTHI, a TaK)Ke JKEeJe30 MO UX MoJiokeHuto B llepuoanueckoit
cucteme /. 1. Menpeneena;

— KjJaccu(UUMUPOBATH BUABI XHMHYECKOM CBSA3M W THUIBl KPUCTAJUIMYECKUX PEUIETOK,
OOBSACHATH MEXAaHU3Mbl HUX OOpa30BaHUS M JO0Ka3blBaTh EIMHYIO MNPHUPOJY XHUMHUYECKHX CBS3€H
(kOBaJIEHTHOM, NIOHHOH, METAJUTUYECKOM, BOJOPOTHON);

— OOBSICHATH MNPUYUHBI MHOTOOOpasusi BEIIECTB, HCIOJIb3YS SIBJICHHUS HM30MEpPHH, TOMOJIOTHH,
aJIIOTPOIINH;

— KJIacCU(PUIIMPOBATh XMUMHYECKHE PEaKIMHM B HEOPTAHHUYECKON W OPTaHMYECKON XHUMUH IO
pa3IUYHBIM OCHOBAHUSIM M YCTAHABJINBATH CIIEIIU(PHUKY TUIIOB PEAKIHi OT OOIIEero yepe3 0COOEHHOE K
€IMHUYHOMY;

—  XapakTepH30BaTh TUJPOJIN3 KaK CrielnUIHBI OOMEHHBIN MPOIIECC B PACKPBIBATH €TI0 POJIb B
’KUBOW M HEKHMBOMW MPUPOJIE;
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— XapakTepu3oBaTh DJJEKTPOJIM3 KaK CIEeHU(DPUYHBIA  OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIN
OPOLIECC U Eero MPakKTUIECKOE 3HAUCHUE;

— XapakTepH30BaTh KOPPO3UI0 METAJLUIOB KAaK OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN MPOLIECC U
peIaraTh CocoObI 3aIITUTHI OT HEe;

— KJIacCU(HUIIUPOBATH HEOPTAHUYCCKHUE U OPTAHUYCCKUEC BEIICCTBA;

— XapaKTepu3oBaTh OOIIHMEe XWMHYECKHE CBOWCTBA BAXKHEUIIHNX KJIACCOB HEOPTAHHUYECKUX H
OpPraHUYECKHX COCJIMHCHUM B IIJIaHE OT OOIIETo Yepe3 OCOOCHHOE K CAUHUYHOMY;

— WCTHONB30BaTh 3HAKOBYID CHCTEMY XHMHYECKOTO S3bIKa [UISI OTOOpa)KeHWsI cocTaBa
(xumugeckne (POopMyIThl) U CBOMCTB (XUMHUYECKHE YPaBHECHHSI) BEIIIECTB;

— HCIIOJIL30BATh MPaBUJia U HOPMbBI MEKIYHAPOTHON HOMEHKIATYPHI IJIsi HA3BaHUI BEIISCTB IO
opmysiam u, HAOOOPOT, IS COCTABIICHUS MOJISKYJISIPHBIX M CTPYKTYPHBIX ()OPMYJ COCAUHESHUU 1O
UX Ha3BaHUSIM;

— 3HaTh TPUBUAIBHBIC HAa3BaHUS BaXKHCHIINX B OBITOBOM OTHOIICHUM HEOPTraHUYCCKHUX U
OpPraHUYECKUX BEIICCTB;

— XapaKTepu30BaTh CBOWCTBA, NOJYYEHHE W IIPUMEHEHHUE BAXKHEUIIMX OpeacTaBUTEIEH
KJIaCCOB OPTaHWUYECKUX COEAWHEHUU (aJIKaHOB, aIKEHOB, AJKWHOB, aJIKaJHEHOB, apOMaTHYECKHX
YIII€BOJIOPOIOB, CIIUPTOB, (DEHOJIOB, alIbACTHIOB, MPEIACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT,
CIIOKHBIX 2(HUPOB U KUPOB, YIIESBOJIOB, AaMUHOB, aMUHOKHUCIIOT);

— YyCTaHaBJIWBaTh 3aBUCHMOCTb OJKOHOMHUKH CTPaHBl OT JOOBIYH, TPAHCIOPTHPOBKH W
nepepadoTKH YIiIeBOAOPOTHOTO CHIPhs (He(pTH U IPUPOAHOrO ras3a);

— DKCHEPUMEHTAJIbHO MOJATBEPXKAAaTh COCTaB M CBOWCTBAa BAaXHEHUIIUX NOpeAcTaBUTENECH
W3YYEHHBIX KJIACCOB HEOPTaHWYECKHX M OPraHWYECKHWX BEIIECTB C COOJIIOJICHHEM IPaBHUJI TEXHUKU
0e30MacHOCTH JIJIsi Ppa0OThl ¢ XUMHYSCKUMU BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYI0BAHUEM;

— XapakTepu3oBaTh CKOPOCTh XUMHUECKOW pEaKIMU ¢ €€ 3aBUCUMOCTh OT Pa3IUIHBIX
(hakTopos;

— XapakTepHu30BaTh XMMHYECKOE PaBHOBECHE W €T0 CMEIICHHE B 3aBUCHMOCTH OT Pa3IMYHBIX
(dhakTopoB;

— TMPOM3BOAUTH pacueTbl 1O XHUMHUYECKHM (QopMyJaM U ypaBHCHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOMICHUH MEXYy yYaCTHUKAMHU XUMHUYECKUX PEaKITNii;

— coOmronarh MpaBHUiIa dKOJIOTHYECKON 0€30TTacCHOCTA BO B3aMMOOTHOIICHUSIX C OKpPY Karolen
cpenoi mpu oOpallleHUU ¢ XUMHUYECKUMU BEIISCTBAMU, MaTepUalaMHi U MIPOIIECCaMH.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYYUT BOSMOKHOCTH HAYIUTHLCS :

—  UCNOAB308aMb MEmoobl HAY4YHO20 NO3ZHAHUA NPU 6bINOJIHEHUU NPOEKNO6 Lly’{€6HO—uCCJZ€()06ame]leKux
3a0a4 XUMUYECKO memamuxu,

— HNpocHOo3Upoedamsv cmpoeHue u CBOUICMBA HE3HAKOMbBIX HeopeaHUu4YeCKux u opeanuvdecKux eeuiecme Ha
OCHOG6e aHdanocuu,

—  NPOCHO3UPOBAMb MeYeHUe XUMUYECKUX NPOYecco8 6 3A8UCUMOCMU OM YCA0BULL UX NPOMEKAHUS U
npeonazams CNOCoOObl YNpasieHus SMumMu npoyeccamis;

—  YCMaHasmueams 63aumMoCea3u XUMUl ¢ npeomMemamu 2yMaHumapHo20 yukia (A361Kkom, aumepamypot,
MUPOBOU XYO0AHCECMBEHHOU K 1b MY P Ol );

—  packpwieamuv posib XUMUYECKUX 3HAHUL 8 6YyOyujell npaKmuyeckol 0esmeibHOCmu,

—  pAackpuleamsv poib XUMUYECKUX 3HAHUL 6 (HOpMUpo8anuu UHOUBUOYANbHOU 00paA3068amenbHOl
mpaexmopuu,

—  NPOCHO3UPOBAMb  CHOCOOHOCMb — HEOP2AHUYECKUX U OP2AHUYECKUX — 6ewjecme  Npos6isamb
OKUcIumenvHvle WUl BOCCMAHOBUMENbHbIE CBOUCMEA C Y4emoM cmeneHel OKUCIeHUs I1eMeHmOs,
00paszylowux ux;

—  apeyMeHmuposamsv eOUHCMBO MUpa 6eujecms YCMAHOBNIEHUEeM 2eHeMmUYecKolu CA3U  MeHCOy
Heop2aHuueCKUMU U OP2AHUYEeCKUMU 8elyeCmBamiL,;

—  81a0emb XUMUHECKUM A3LIKOM 0711 0002aUueHUs CL08APHO20 3aNacd U PA38UMUsL peyl,

—  Xapaxkmepuzoeamsv CMAHOBNEHUe HAYYHOU meopuu Ha npumepe omkpuimus Ilepuoouiecko2o 3aKkoHa u
Meopuu XUMUIeCKo20 CMpOeHUsl OP2AHULECKUX BeLyeCma;

—  Kpumuuecku OMHOCUMbCA K NCEBOOHAVUHOU XUMUHUECKOU UHDOpMAayuu, nOayuaemoll u3 pasHbix
UCMOYHUKOB;

—  noHuMamu 2100a1bHble NPOOIEMbI, CMosiUe neped Yeioseuecmeom (IKoao2udecKue, IHepeemudecKie,
coipbesule), U npednazams nYmu ux peuleHus, 8 mom Yucie u ¢ NOMOubI0 XUMUU.
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HNEPEYEHb YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O OCHAIIEHUS
OBPA30BATEJIBHOT'O ITPOLECCA
OcHoBHasi TMTEpaTypa:
1. Ta6puensna O.C. Xumus. 10kmacce: 6a30BbIii ypoBeHb: yueOHUK 11 00111€00pa30BaTeIbHbIX YUPEKACHUH /
O.C. I'abpuensn. 7-¢ u3a., crepeotutl. - M.: Ipoda, 2017 1.

2. Taopuensua O.C. Xumus. 11 kimacc: 6a30BbIN YPOBEHB: YICOHHK IS 0011e00pa30BaTeIBHBIX YIPEKICHHH /
O.C. T'abpuensH. 6-¢ uzn., crepeotur.— M.: JIpoda, 2017 r.

3. Tabpuensa O.C. Xumus 10 kmacc: KOHTPOIBHBIE U TPOBEPOUHBIE Pa00THI K yaeOHuky O.C. ['abpuensta
«Xmmus. 10 kmacc. ba3osenit ypoBenb» - M.: Jlpoda, 2016 T.

4. TlaBnosa H.C. [lugakTndeckue KapTOUKH — 3aJaHus o XuMuH. 11-i ki1.: k yueonuky O. C. ['abpuensina
«Xmmus. 11»— M.: [pocda, 2017 .

5. Tabpuensu O. C. Obmas XuMus B TeCTaxX, 3amadax, ynpaxaeHusx. 11 kmace: yaeon. Ilocooue ms
o0mieoOpasoBat. yupexaeHuit. — M.: JIpoda, 2017 r.

6. COOpHUK TECTOBBIX 3aJaHUI JJIT TEMATHICCKOTO M UTOTOBOTO KOHTposs1. Xumus 10-11 xmacc. / bormanosa
H.H., Bacrokoga E.}1O. — M.: UaTemnexr - Llenrp, 2017 .

Jlono/THUTE/IbHASI JIUTEPATypa:

1. J.A. A3ynmosa, JI.b, becraeBa «OxucanTensHO-BOCCTaHOBHTEIbHBIE peakuuu» M. «/Ipoda»,2017

N

0O.C. I'abpuensn, N.I". OctpoymoBa, A.I'.Brenenckas « XuMus B TecTax, 3a7jauax U yrpakHEHUsIX» M.
«dpodar» ,2017

A.W. ApremMeHKo «Y IUBUTENBHBIN MUp opranndeckoil xumuu» M. «Zpodar, 2016
A.E. CaBenbeB «OCHOBHBIE TIOHSTHS W 3aKOHBI XUMIH. XUMIUecKkne peakuum» M. «/Ipodar», 2017
JLIO. Anmuk6eposa, H.C. Pykk « [lone3nas xumun: 3agaun u ucropum» M. «Ipodar, 2017

«Onmumnuanel mKoJIbHUKOB, Xumus 8-11 kinace M. «Jlpodar, 2017

A U

B.J1. Crenun, JI.FO. AnmnkGepoBa « 3aHuMaTenbHbIC 3a0aHusI 1 3P GEKTUBHBIC OMBITH 10 XUMUU M. «Jlpoday,
2016

8. 0.C.T'abpuens, I[1.B. Pemeros, N.I'. OctpoymoB, A.M. Hukutiok «['0TOBHMCS € €JUHOMY
rocyIapCcTBeHHOMY dK3aMeHy. XumusinM. «lpodar», 2017

HuTepHer-pecypebl:

1. http://www.alhimik.ru [TpejncrasiieHbl ciieayOlue PyOPUKU: COBEThl a0UTYPUCHTY, YUUTEIIO
XUMHH, CIPaBOYHHUK (OYEHBb OOJb- IIasi moa0O0pKa TaOJIMI[ U CIPABOYHBIX MAaTEpHAJIOB), Becesas
XUMUsS, HOBOCTH, OJIUMIINA/ZIbl, KyHCTKaMepa (Macca UHTCPCCHBIX UCTOPUYC- CKUX CBeHeHHﬁ).

2. http://www.hij.ru/ XypHan «XuM#usl U )KU3HB» TTOHATHO W 3a- HUMATEIbHO paccKas3biBaeT 000
BCEM HMHTEPECHOM, YTO MPOUCXOJHT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry—chemists.com/index.html DneKkTpoHHBIN XypHan «XHMHUKH U XUMHUS», B
KOTOPBIX TIPEJICTABIIEHO MHOMECTBO ONBITOB TIO XWMHUHW, 3aHUMAaTeIbHOW WH(OpMAINH,
IMO3BOJISIIONIEH YBJI€Ub YUECHUKOB SKCIIEPUMEHTAITBHOM YacThIO MPEeAMETa.

4. http://c-books.narod.ru BceBo3morkHas nureparypa 1o Xu- MUH.

5. http://www.drofa-ventana.ru lM3BecTtHoe wu3narenbcTBO yueO- HOW JuTeparypbl. HoBUHKH
HAYYHO-TIOIIYJIAPHBIX U 3aHUMATCJIIbHBIX KHUT IO XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIA MOPTal CO CCHUIKAMH
Ha 00pa30BaTEJIbHBIC CAUTHI IO XUMHH.

7. www.periodictable.ru COOpHHK cTaTeii 0 XMUMHUYECKHX DJIEMEH- TaxX, HIUIFOCTPUPOBAHHBIN
AKCIIEPUMEHTOM.

MarepuajibHo-TeXHHYeCKOe o0ecreveHne
B  KkOMIUIEKT  TEXHMYECKHX W  HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  CPEACTB  OOYYCHHMS  BXOJST:
KOMIIBIOTEDP, MYJbTUMEANA TPOEKTOP, JOCKA C UHTEPAKTUBHOM MIPUCTABKOM, KOJUIEKIIUS MEAUA-PECYPCOB, BBIXO/J B
Hurtepuer.
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