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HosicHuTeAbHASA 3aNUCKA

Padoyasi nporpamMma cocTaB/ieHAa HA OCHOBE CJIeIYIOIIUX HCXOAHBIX JOKYMEHTOB:
1. Koncrutryuus Poccuiickoit @enepannm.
2. ®enepanbublii 3ak0H 0T 29.12.2012 Ne 273-D3 "O6 ob6pazoannu B Poccuiickoit deneparun’
3. [Tocranosnenue [IpaButenscTtBa PO ot 05.08.2013 Ne 661 «O06 yrBepkaenun [IpaBui pazpaboTkw,
YTBEPKIACHUS (eiepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB  BHECCHUS B HUX
W3MEHEHUN».
4. @enepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHBIN CTAHAAPT OCHOBHOTO O0IIEro 00pa3oBaHMms,
YTBEPKJACHHBIN NMpUKa3oM MuHuUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit deneparnuu ot 17
nexabpst 2010 . Ne 1897 (B pen. [Ipukaza Munuctepcta o0pa3oBanus u Hayku P® ot 29 nexabps
2014 r. Ne 1644, TTpukaza MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @eneparuu ot 31
nexadps 2015 roga Ne 1577).
5. CanlluH 2.4.2.2821-10 "CanuTapHO-3MHIEMHOIOTUUECKHIE TPEOOBAHUS K YCIOBHUSIM U OpTraHU3AINHI
o0y4yeHus B 00111€00pa30BaTEIbHBIX YUPEKICHUX ", YTBEPKACHHBIE IOCTAaHOBJICHHUEM | TaBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpada Poccutickoit ®eneparuu ot 29.12.2010 Ne 189 (B pen.
ITocranoBienus I'naBHOro rocy1apcTBEHHOro caHuTapHoro Bpaya P® Ne 81 or 24.12.2015).
6. [Ipuka3z MunucrepcTBa oopazoBanus u Hayku Poccutickoit @enepamuu ot 31 maprta 2014 roma No
253 o denepalbHOM MEPEUYHE YUSOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM
oOpazoBanus ¥ Hayku PD Kk ncronp30BaHUIO B 00pa30BaTeIbHOM IIpoIiecce B 001Ie00pa3oBaTeIbHbIX
IKOJIAX.
7.Kanennapusiii yueOHbIi rpaduk Ha 2023-2024 ydeOHBbIi TO/I.
8. PaGoueii mporpammsl o aBropctBoM [apa H. H. ®I'OC. Xumus. [IpeamerHast TMHUS y4eOHUKOB
I'. E. Pym3utuca, ®@. I'. ®enbamana. 8-9 knaccel. [Ipocsemenne. 2013r.;
9.Yuebnuka Pymsurtuca I'.E., ®enpamana @. I'. Xumus. 9 xknace. PI'OC. [Ipocsemenue. 2020r
e 00y4yeHus ¢ yuerom cneunpuku yueOHOro npeamera
OcHOBHbBIE 1eJIU U3y4YeHUs] XUMUH HAIIPaBJICHBL:

e Ha OCBOEGHHMEe Ba)KHEWIIUX 3HAHMI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XHMHHU, XUMHUYECKOU
CUMBOJIUKE;

e Ha OBJaJeHHMe YMEHHSIMU HaONIOJaTh XHUMHYECKHUE SIBJICHHUS, MPOBOJIUTH XUMHUYECKUN
AKCIIEPUMEHT, MPOU3BOANTh pPacueThl HA OCHOBE XMMHUYECKUX (DOPMYJ BEUIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIU;

e Ha pa3BHMTHe IIO3HABATEILHBIX MHTEPECOB M HHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B Iporecce
MPOBEIEHUS XMMHYECKOTO OSKCIEPUMEHTa, CAMOCTOSTEIbHOTO0 TMpUOOpPETeHUs 3HaHWM B
COOTBETCTBUH C BOSHUKAIOIIMMH XU3HEHHBIMH MTOTPEOHOCTIAMHU;

e Ha BOCIHUTAHUE OTHOIIEHHUS K XUMHUU Kak K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IIeYeNIOBEYECKON KYIbTYpPHI;

e Ha MpPUMeHEHMe NMOJyYeHHBbIX 3HAHUM U YMEeHHUI 17151 6€30MacHOT0 MCIOIb30BaHUs BEIIECTB U
MaTepUajoB B OBITY, CEIHCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUIECCKUX 33134 B
MOBCETHEBHOM JKU3HH, MPENyNpexACHUs SBICHUN, HAHOCSIIMX BpEIl 30POBBIO YeNOBEKa M
OKpY’Karolllee cpeje.

3anauu o0OyueHus.

OnHoi U3 BaKHEHIINX 3aa4 OCHOBHOT'O O0IEro 0O0pa3oBaHus SBISETCS MMOATOTOBKA OOYYAIOLINXCS K
OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M mpodeccruoHaibHoro myTd. OOyuaronuecs
JOJKHBI HAYYUTHCS CAMOCTOSTEIHPHO CTABUTH LIETTH U OMPECNATh MyTH UX JOCTHKEHUS, UCIIOJIb30BaTh
MPUOOPETEHHBIN B LIKOJIE OTBIT B pealbHON KU3HH, 32 paMKaMU y4eOHOro IMpoliecca.

XuMus Kak y4eOHBIH MPEAMET BHOCUT CYIIECTBEHHBIN BKJIA]] B BOCIIUTAHUE M PA3BUTHE O0YUYAIOIINXCS;
OHa TpU3BaHA BOOPYXUTb UX OCHOBAMU XHMHUYECKUX 3HAHUN, HEOOXOAMMBIX Ji IOBCEIHEBHOMN
KU3HU, 3a0KUTh (QYHIAMEHT Ui JalbHEHIIEro COBEPIICHCTBOBAHMS JTHX 3HAHUH, a Takke
CIOCOOCTBOBaTh 0€30MMaCHOMY TOBEICHHIO B OKPY’KAIOIIEH cpele U OepeKHOMY OTHOIIEHUIO K HEM.
Pa3zBuTue mMO3HABATENBHBIX MHTEPECOB B IPOIECCE CAMOCTOSTEIBHOTO NPUOOPETEHUS] XUMHUYECKHUX
3HAHUU U UCTOJIb30BAHUE PA3TUYHBIX HCTOUHUKOB HH(OpPMALIUHU, B TOM YHUCJIE KOMITbIOTEPHBIX.
Bocniuranne yOexIeHHOCTH B TO3UTUBHOM pOJIM XHMHUU B JKU3HH COBPEMEHHOIO OOIIECTBa,
HEe00X0IUMOCTH XMMHUYECKH IPaMOTHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKpY XKarollel cpee.
OO0mas xapakTepucTuKa y4eOHOro npeamera.



B coxepxaHum AaHHOTO Kypca MpeACTaBlIeHbl OCHOBOIIOJIAraloIMe TEOPETUYECKUE CBEACHUS IO
XUMHH, BKITIOYAIOIINE U3yYeHHUE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOCHUS,
UCCIIEIOBaHNE 3aKOHOMEPHOCTEH XMMHUYECKUX MpEeBpalleHU M MyTeld ympaBiIeHHs MUMHU B LENSIX
MOJTy4EHUs BEUIECTB, MATEPHUAIIOB, SHEPTUH.

Copep:xanue yueOHOr0 MpeaAMeTa BKIIIOUAET CBEACHUS O HEOPTaHWYECKUX BEIIECTBAaX, UX CTPOECHUU U
CBOMCTBAaX, a TaK)Ke XHWMHYECKUX IIpolleccax, MPOTEKAINMMX B OKpyxkaromem wmupe. Hambomee
CIIOKHBIE 2JIeMeHThl DYHIaMEHTAIBHOTO siApa COAEpXKaHUs O0IIero oOpa3oBaHUs MO XUMHUH, TaKHe,
KaK OCHOBBI OPTaHWYECKOW M NMPOMBIIUIEHHOW XMMMHM, IIEPEHECEHBI B MPOrpamMMmy CpeaHEl (IIOJIHOM)
00111e00pa30BaTEIbHON IITKOJIBI.

B wu3ydenum Kypca 3HAUMTEIbHAS POJb OTBOAUTCS XUMHUYECKOMY OKCIIEPHUMEHTY: IPOBEICHUIO
MPAKTUYECKUX U JIaOOpaTOPHBIX padOT M OMUCAHUIO HUX PE3yJIbTAaTOB; COOIIOACHUIO HOPM U IMpPaBHII
MOBE/ICHUS B XUMHYECKHX JIA0OPATOPHUSIX.

Jlis cOo3HATENbHOTO OCBOEHHS mMpeamera «XUMHS» B LIKOJBHBIN Kypc BKJIIOYEHBI OO0s3aTelbHbIC
KOMITOHEHTHI COJICPKAHUSI COBPEMEHHOT'O0 XMMHYECKOT0 00pa3oBaHMUS:

1) xumuueckue 3nanus (TEOPETUUECKHE, METOJOJIOTUYECKUE, MPUKIIAJHbIE, OIMUCATEIbHBIE — S3bIK
HAyKH, aKCUOJIOTUIECKHE, UCTOPUIECKHUE U JIP. );

2) pasnuunsie ymenus, Hasviky (001ey4eOHbIe U crielu(prUIecKue o XUuMHUH);

3) yennocmmuvle omuoutenus (K XUMUU, )KU3HU, IPUPOJIE, 0OPa30BaAHUIO U T. 11.);

4) onvim npoOOYKMuUBHOU OesmelbHOCmU PA3HOTO XapakTepa, 00eCIeunBarONIuil pa3BUTHE MOTHBOB,
WHTEJUIEKTa, CIIOCOOHOCTEN K caMOpeann3alui U JPYTUX CBOMCTB TUYHOCTH YICHHKA,;

5) kntouessvie u yuebHO-XuMu4ecKkue KoOMnemeHyuu.

B kadecTBe yenHocmHublx opuenmupog XMMIUYECKOT0 00pa30BaHUs BHICTYNAIOT OOBEKTHI, U3y4aeMbIe B
Kypce XUMHH, K KOTOPbIM Y 00y4aromuxcst opMupyeTcsi IeHHOCTHOE oTHoIIeHue. [Ipu sToM Beaymryro
pONIb WTPAlOT TIO3HABATENbHBIC IICHHOCTH, TaK KaK JaHHBIA Y4YeOHBIH MpeIMeT BXOAUT B TPYMILY
MPeIMETOB MO3HABATEIHLHOTO 1IMKJIA, TJIaBHAS 1[€JIb KOTOPBIX 3aKJIF0YAETCs B U3yUEHUU MPUPO/IBL.
OCHOBY no3HaéamenbHbIX YeHHOCmell COCTABIIAIOT HAy4YHbIC 3HAHUWs, HAayYHbIE METOIbI MO3HAHUS.
[lo3naBaTenbHbIE I1IEHHOCTHBIE OpHEHTAlMH, (GOPMUPYEMblE B IMPOLIECCE M3YyUEHUS XHUMUU,
MPOSIBIISIIOTCS B IPU3HAHUU:

- LIGHHOCTH HAay4YHOTO 3HAHUS, €T0 MPaKTUYECKOW 3HAYUMOCTH, TOCTOBEPHOCTH;

- ICHHOCTH XUMHYECKHX METOJIOB HUCCIICIOBAHUS KUBOU U HEXKUBOU TTPUPOIBI.

Pa3BuTHe mMO3HaBaTENbHBIX LIEHHOCTHBIX OpPHUEHTAIMM COAepKaHMS Kypca XHMHH IO3BOJISIET
c(OopMHpOBATE:

- YBaXXHUTEIbHOE OTHOILIEHUE K CO3UIaTEIbHOM, TBOPUECKOH IEATEeIbHOCTH;

- MOHUMaHNE HeOOXOIMMOCTH 3I0POBOTO 00pa3a KU3HU;

- TOTpeOHOCTH B 0E€3YyCIOBHOM BBHIMOJHEHUH NPaBUJI O€30MacHOrO MCIOIb30BaHHUS BEIIECTB B
IMOBCEIHEBHOM JKU3HH;

- CO3HATENIbHBINA BHIOOP OymyIiel mpodeccuoHaaIbHOM NI TeTbHOCTH.

Kypc xumun o6rnagaer BO3MOXKHOCTSIMH 1T (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell, OCHOBY
KOTOPBIX COCTaBIIAIOT Tpolecc OOIIeHHs, TrpaMoTHas peub. KoOMMyHHKaTHBHBIE IIEHHOCTHBIE
OpHUEHTAIINH Kypca CIIOCOOCTBYIOT:

- IPaBUJILHOMY HMCIIOIb30BAHUIO XUMUYECKON TEPMUHOJIOTHUN U CHMBOJIMKH;

- Pa3BUTHUIO MOTPEOHOCTH BECTH IUAJIOT, BRICIYIIMBATh MHCHHE OMIOHEHTA, yYaCTBOBATh B IUCKYCCHUH;
- Pa3BUTHIO YMEHUS OTKPBITO BBIPAXXAaTh U apTyMEHTUPOBAHO OTCTAMBATh CBOIO TOUKY 3PEHUS.



IlnanupyemMblie pe3yibTaTbl OCBOCHUS Y4eOHOT0 MpeaMeTa « XUuMHS»
Jluynocmubivy pe3yibTaTaMH U3Y4YEHUsS TpenMeTa «XuMus» B 9 Kiacce SBISIOTCA CIEAYIOIHNE
YMEHHUSL:

1. oco3HaBaTh €AMHCTBO U LEIOCTHOCTh OKPY’KAIOIIETO MUPA, BO3MOKHOCTH €r0 IMO3HABAEMOCTH U
00BSICHUMOCTH HA OCHOBE JIOCTHKEHUHN HAYKH;

2. TIOCTETIEHHO BBICTPAaUBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTD
U TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCIIE U B paMKax CaMOCTOSTEIbHOU AESITeTbHOCTH
BHE IIIKOJIBI;

3. OLIEHMBAThH >KU3HEHHBIE CUTYallUd C TOYKU 3peHUs Oe3o0macHOro odpaza >KM3HU M COXPAHEHUS
3]10pOBbS;

4. OlIEHUBATh AKOJOTMYECKHI PUCK B3AMMOOTHOIIICHUH YEJIOBEKA U TPUPO/IBI.

5. ¢opMHpOBaTH 3KOJOTHYECKOE MBIIUICHUE: YMEHUE OLIEHUBAThH CBOIO JIEATEIBHOCTD U MOCTYIKH
IpYruX JIOJEHd € TOYKM 3pEHUs COXpAaHEHHUS OKpYXKalollell cpeapl - TapaHTa >KU3HU U
Onaromnonyuus JTrozeil Ha 3emiie.

Memanpeomemnvimuy pe3ynbTaTaMd  HU3Y4YeHHS  Kypca  «XuMus»  sBisercss  (OpMHUpOBaHHE
YHHUBEpCaIbHBIX yueOHbIX AericTBuil (YVY /).
Perynsartusubie YV /:

1. camocTosITeTbHO OOHApPYX HUBaTh U (POpMyIUpoBaTh yueOHYIO MpoOJieMy, ONpPENeNsATh LElb
y4eOHOM JeATENHHOCTH,

2. BBIIBUTaTh BEPCHUHM pEIICHUs MPOOJIEeMbl, OCO3HABATh KOHEUHBIM pe3yJbTaT, BBIOUPATH W3

MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKEHHUS 1IEeIH;
COCTaBJIATh (MHAWBUIYATBHO WM B TPYIIE) IUIAH PEIICHHs MPOOIEMBL;

4. paGoTasi Mo IUIaHy, CBEpPATH CBOM JIEHCTBUS C ILIENbI0O U, IPU HEOOXOJUMOCTH, HCIPABIATH
OIINOKH CaMOCTOSTEILHO;

5. B AMajnore ¢ y4uTeJIeM COBEPILIEHCTBOBATh CAMOCTOSITENILHO BHIPAOOTAHHbBIE KPUTEPUH OLIEHKH.

Ilo3naBarensHbie YV /:

1. aHanM3MpoOBaTh, CPaBHUBATH, KIACCH(DUIIMPOBATh W 0000maTh (HakThl U SIBICHUSA. BBIIBIATH
MPUYUHBI U CIEJICTBUS POCTHIX SIBICHUU.

2. OCYHIECTBISITH CpPAaBHEHHUE, KJIACCU(UKALINIO, CAMOCTOSITENIbHO BHIOMpAsi OCHOBAHUS U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKUX OTIepaIuii;

3. CTpOUTH JIOTMYECKOE pacCyKJeHUE, BKIIIOYAIOUIee YCTAHOBJIEHHWE MPUYUHHO-CIEACTBEHHBIX

CBA3EH.
CO3/1aBaTh CXeMaTHUYECKHUE MOJIEIH C BbIIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.
COCTaBJISTh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).
npeoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B IPYToH (TaOIUIly B TEKCT U TIP.).
YMETh OMNpPEACNSATh BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEACHHI, MPOU3BOJIUTH MOHCK
uH(pOpMallii, aHATU3UPOBATH U OLICHUBATH €€ T0CTOBEPHOCTb.
Kommynukatusueie YV /1:
CaMoCTOSATEIbHO OpPraHU30BbIBaTh yueOHOE B3aHUMOJECHCTBUE B rpyImme (OmpeaensTh oOlue IeNu,
pacmpeensaTh POy, JOTOBapUBATHCS IPYT C APYTOM H T.11.).
[IpenMeTHBIMU pe3ylibTaTaMU U3yUeHUs IpeaMeTa SIBIIAIOTCS CIAEAYIOUINEe YMEHUS:
1. oco3HaHuE POJIU BEILECTB:
- OIPEIENSTh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B X KPYTOBOPOTE.
2. paccMOTpeHHE XUMUYECKUX MPOIIECCOB:
- IPUBOJIUTH IPUMEPHI XUMHUYECKHUX TIPOIECCOB B MIPUPOJIC;
- HaxOOuTh YEPThl, CBUAETEIbCTBYIOIIME OO0 OOMIMX MpH3HAKAX XUMHUYECKHX MPOLECCOB MU HUX
pa3IuyusX.

3. UCIONB30BaHUE XUMUYECKUX 3HAHUH B OBITY:

— 00BSCHATH 3HAYCHHE BEIIECTB B KU3HU U XO3SHCTBE YeIOBEKA.

4. 00OBACHATH MUP C TOUKU 3PEHUSI XUMUU:

— MePEYHCIIATh OTIUIUTEIHHBIC CBOMCTBA XUMHUYECKHX BEIIECTB;
— pa3nu4aTh OCHOBHbIE XUMUYECKUE MPOIIECCHI;
- OTIPE/ICTATh OCHOBHBIE KJIACCHl HEOPTaHMUECKUX BEIIECTB;
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- IOHUMATh CMBICII XUMHUUYECKUX TEPMUHOB.
5. OBJIaJIeHHE OCHOBAMU METOJIOB TIO3HAHUS, XapaKTEPHBIX JJIsi €CTECTBEHHBIX HAYK:
- XapaKTepru30BaTh METO/Ibl XUMUYECKON Hayku (HaOI0IeHUE, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHUE) U
UX pOJb B TO3HAHUU MTPUPO/IBI;
- IPOBOJUTH XUMUYECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3yJIbTAThI.
6. yMEHHE OIICHHBATHh IIOBEJCHHE YEIOBEKA C TOYKH 3PEHHS XUMHUYECKOW Oe30MmacHOCTH TIOo
OTHONICHUIO K YEJIOBEKY U IIPHUPOJIE:
- WCINOJIb30BaTh 3HAHUS XUMHUU TPU COOJIOICHUU TPABUI HCIOJIB30BAaHUS OBITOBBIX XHMHYECKUX
MpenapaTos;
— pa3nuYaTh OnacHbIe U 0€30MacHbIC BEIIECTBA.
IIpeomemmnoivu pe3ybTaTaMi U3yUeHUs TIPEeIMETa SABIIAIOTCS CIASAYIOUIINEe YMEHUS:
e OCO3HAHHE POJIU BELIECTB:

- OIPENENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

paccMOTpeHHE XMMUYECKHUX IIPOILECCOB:
- IPUBOJIUTH MPUMEPHI XUMUUYECKHUX MTPOLIECCOB B MPUPO/IE;
- HaxXOAWThb YEPThI, CBUICTEIHCTBYIONIME 00 OOLIMX MPU3HAKAX XUMHUYECKHX IPOILIECCOB U HX
pa3uyusX.

UCIOJIb30BaHNE XUMHUYECKUX 3HAHUI B OBITY:
— OOBSCHATH 3HAUCHUE BEIICCTB B JKU3HU U XO3SICTBE YEIIOBEKA.

OOBSACHATH MUP C TOUKU 3PEHUS] XUMUU:
— MEPEUUCIIATh OTIIMYUTEIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;
— pa3nyaTh OCHOBHBIE XUMUYECKUE TIPOLIECCHI;
- OIIPEEINSTH OCHOBHBIE KJIACCHI HEOPTAHMYECKUX BEIIECTB;
- IOHUMATh CMBICII XUMHUYECKUX TEPMUHOB.

OBJIAJICHHE OCHOBAMHU METOJOB IMO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOAbl XMMHUYECKOW Hayku (HaOMIOJleHUEe, CpaBHEHHE, JKCIEPHUMEHT,
U3MEPEHHE) U UX POJIb B TO3HAHUU MIPUPO/IBI;
- IPOBOJUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBICHITH UX PE3YJIbTAThI.

yMEHHE OLIEHWBATh MOBEJCHUE YEIIOBEKAa C TOYKH 3PEHUS XUMHUYECKOW OE€30MacHOCTH IO

OTHOIICHHUIO K YEJIOBEKY U IPUPO/IE:

- HCTIOJIB30BATh 3HAHUS XUMUU TIPHU COOIIOICHUH MPABUIT UCIIOIH30BAHUS OBITOBBIX XUMHUYECKHIX
IIpenapaTos;

— pa3nuYaTh onacHble U 0e30MacHbIe BEIIeCTBa



Conep:xanue y4ye0OHOro npeamera
Pasnen 1. MHoroo6pasue xumuyecknx peakuuii (15 1)
Tema 1. Kinaccupukanusa XuMHYECKHUX PeaKIuil -7 4acoB.
Peakuum: coenuHeHus, pa3noKeHUs, 3amelneHus, oOmeHa. CrtemneHb okucieHUs. OKUCIUTETHHO-
BOCCTAHOBUTENbHBIE peakuuu. OKHUCINTENb, BOCCTAHOBUTEIND, MPOIIECCHl OKUCIECHUS, BOCCTAHOBJICHUSI.
CocraBneHue ypaBHEHUM OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX pEAKIMM C TOMOIIBI0 METojAa
3JIEKTPOHHOTO Oayanca.
TermmoBeie 3PGEKTHl XUMHUYECKHX pEaKIHid. IJK30TEPMUYECKHE U DHIOTEPMUYECKUE PEaKIUU.
TepMoxuMUUYecKue YypaBHEHHUs. 3aKOH COXpPaHEHMSI M TpeBpalleHus dHepruu. Pacyetsl 110
TEPMOXUMHUYECKUM ypaBHEHUSIM. CKOPOCTh XMMUYECKUX peakiuid. DaKkTOphl, BIUSAIONINE HA CKOPOCTh
XUMUYECKUX peakuuid. [lepBoHavanpHbIe MpeacTaBieHus o katanu3e. O6paTumeie peakiuu. [lonstue o
XUMHUYECKOM PAaBHOBECHUHU.
Tema 2. XuMu4eckue peakiuu uayiime B BOAHbIX pacTBOpPax — 8 4acoB.
CyurHocTh mponecca 3JIEKTPOJUTUUYECKON AMCCOLUUALMU. DJIEKTPOIUTHI U HEINEKTPOJUTH. MOHBIL
Katnonsl u anumoHbl. ['maparHas TeopHst pacTBOPOB. OJEKTPOIUTHYECKAs AMCCOLMALMS KHUCIOT,
ocHOBaHUH, coneil. Crnabble W CUIbHBIC 3MEKTPOIUTHL. CTeneHb aucconuanuu. Peaknuu MOHHOTO
oOMeHa. YCoBuUS MIPOTEKaHUsI peakinii 0OMEeHa 10 KOHIIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COCTUHEHUN B CBETE MPEACTABICHUNA 00 SICKTPOIMTUYECKON MUCCONMANNU U
OKHCIIUTEIbHO—BOCCTAHOBUTEIBHBIX peakuusx. [lonsaTne o ruaponuse coneu.
Pa3nen 2. Muoroo6pasue Bemects ( 43 4)
Tema 3. Hemeransl -2 4aca.
OOmiasi xapakTepUCTHKa HEMETAUIOB MO WX IOJIOKCHHUIO B TMEPHUOJUYECKON CHCTEME XHUMHYECKHX
anemeHnToB JI.Ml.MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS B TEPUOAAX W Tpymmax (HU3UIECKUX H
XUMUYECKUX CBOMCTB MPOCTBIX BEIIECTB, BBICHIUX OKCHUIOB M KHUCIOPOJ COJEpKaIlUX KHUCIOT,
oOpaszoBanHbix HeMmerautamu [-III mepuomoB. Bomopoansie coeaumHeHuss HeMeTauioB. V3MeHeHHe
KHUCJIOTHO-OCHOBHBIX CBOMCTB BOJIOPOJHBIX COEAMHEHUIN
Tema4. I'asiorens-S yacos
Hewmeramnsl. I'asorensl. [lomoxeHne B EpUOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX
atroMoB. Haxoxzaenue B npupoje. @Puznyeckrue U XMMHUYECKHE CBOMCTBa ramoreHoB. llomyuenune u
MPUMEHEHHUE TAOreHOB. XJiop. dusznueckue M XUMHUYECKUE CBOMCTBa Xjopa. IIpumenenue xiopa.
Xnopooaopoa. Pusnueckue cpoictBa. [lomydenue. ConsiHas kuciaota U ee cojud. KadecTBeHHas
peaxius Ha XJIOpUA — HOHBL. Pacro3HaBaHue XJI0pUaI0B, OPOMHIOB, HOHIOB.
Tema 5. Kucsiopoa u cepa -6 yacon
[TonoxkeHne B MEPUOAMYECKOW CHUCTEME XUMHUYECKHX DBJEMEHTOB, cTpoeHue ux aromoB. Cepa.
AgnnoTtponus cepel. Duznueckre u xumudeckue cBorctBa. Haxoxxaenue B npupoje. [Ipumenenue cepsl.
CepoBogopon. CepoBomoponHas KHCIOTa U ee conu. KadecTBeHHas peakuus Ha CyIb(QHUA- HOHBIL.
Oxkcuna cepel (IV). Cepnas kuciora. XMMHUYECKHE CBOWCTBA pa30aBICHHOW M KOHIICHTPUPOBAHHOM
cepHOil kucioThl. KadecTBeHHass peakius Ha Cyiab(paT- HOHBL. XUMHUYECKUE pPEaKIHH, JEKAIue B
OCHOBE ITOJIyYEHHsI CEPHON KHUCIIOTHI B IPOMBINIIIEHHOCTH. [I[pruMeHeHne cepHON KUCIOTBHI.
Tema 6. A3ot u ¢pocdop- 8 yacos
[lonoxkeHne B NEPUOAMYECKOW CHUCTEME XUMHUYECKHX DJIEMEHTOB, CTPOCHHUE HX aToOMOB. A30T,
¢du3nuecKkue W XUMHUYECKHE CBOWCTBA, MOJydeHHWE W TMpuUMeHeHue. KpyroBopoT a3ora B mIpupOE.
Ammuak. Ouszndeckue U XMMHYECKHE CBOMCTBA, MojgydyeHue, npuMeHenue. Comm aMMOHMS. A30THas
KHCJIOTa U €€ cBolcTBa. OKUCIUTEIbHBIE CBOWCTBA a30THOM KUCIOTHL. [loayyeHne a30THOW KUCIOTHI B
naboparopun. XHUMHUYECKHE PEAKIUH, JieXKallueé B OCHOBE TOJYYEHHUS a30THOW KHCIOTHl B
npomsliiieHHOCTH. [Ipumenenue. Comn. A3otHble ynoOpenus. @ochop. Ammorponusi. Ousnueckue u
xumudeckue cBorictBa. Oxcun docdopa (V). dochopHas kuciora, e conu U y100peHus.
Tema 7.Yraepoa u kpeMHuii.-9 yacos
[TonoxxeHne B MEpHOIUYECKON CUCTEME, CTPOCHHE aTOMOB. YTiepod. Amiorponus. dusnyeckue u
XMMHYECKHE CBOMCTBA yriiepoaa. AACOpOIus. YrapHblid ra3. YTIEKUCIbIA ra3. YTonbHas KHCIOoTa U ee
conu. KauectBeHHas peakius Ha kapOoHaT — noHBI. KpyroBopoT B npupoze. Kpemuauii. Oxcun kpeMHUS
(IV). KpemuueBas kuciota u ee coinu. Crekio. Llemenr.
Tema 8. Merasibi- 13 yacos



[TonoxkxeHne B TEPUOAUYECKON CHCTEME, CTPOCHHME aTOMOB. Meramnuyeckass CBA3b. Du3nyeckue
CBOMCTBA. Psn akTUBHOCTH MeETaJUIOB.CBOMCTBAa MeTayioB. OOmue crocoObl momydeHus. CruiaBbl
MerauioB. Illemounsle wmetamnbl. [lonokeHne B NEPUOJUYECKON CHCTEME, CTPOCHHE aTOMOB.
Q®usnueckue u xumudeckue cporcra. [Ipumenenne. Haxoxnenue B npupone. lllenouHo3emenbHbie
Metauibl. [lonoxeHne B MEpHOAUMYECKOM cUCTEME, CTpoeHHe aToMoB. Dusmyeckne U XMMHUYECKHE
ceoncTBa. [Ipumenenne. Haxoxzaenue B npupoae. Maruuii ¥ KajabLUi , UX BaXXKHEHIINE COCIUHECHMUS.
KectkocTh BOABI M CrOCOOBI ee ycTpaHeHus. AmomuHui. [lonokeHue B MEpUOAMYECKON CHUCTEME,
ctpoeHue aroMoB. Dusnuyeckue M xumuyeckue cpoicTBa. [Ipumenenue. Haxoxknenue B mpupoze.
AM@oTepHOCTh OKCHIA M TUIpOKcuaa amomuHus. JKeneso. IlomokeHne B MEPHOIUYECKON CHUCTEME,
ctpoeHne aroMoB. Dusnyeckue U xumuyeckue cpoicrtBa. [IpuMenenue. Haxoxknenue B mpupoze.
Baxneimme coenuHeHHs JKene3a: OKCHABL, TUApokcuabl u coimu skenmeza (II) m sxemeza (IID).
KauectBennas peakuus Ha HOHBI.
Paznen 3. KpaTkuii 0030p BaxkHeHIIMX OpraHnyeckux BemecTs (74)

Tema 8. IlepBoHava/IbHbIE NPeICTaBJICHUsS] 00 OPraHNYeCKUX BellecTBax- 7 4acoB

[Ipenmer oprannueckod xumuu. Heopranmueckue W OpraHMYE€CKHE COCIMHEHHUs. YTIIEpOJ — OCHOBA
KU3HH Ha 3emie. OCOOCHHOCTH CTpPOEHHsS aToMa yIiepoJa B OpPraHUYECKHX COCIWHEHMSX.
YrneBomopoasl. IlpenenbHbie yriaeBomopombl. Mertan, »TaH, mnpomnaH. CTpyKTypHbIE (hopmMyIIbI
yIJIEBOJOPOAOB. ['OMONOrndeckuil psAx MNpelenbHBIX yriIeBogoponoB. I'omomnoru. ®Pusuueckue u
XUMHUYECKHE CBOMCTBA MPEACIBbHBIX yTIE€BOAOPOAOB. Peakunu ropenue m 3amenieHus. Haxoxnaenue B
npupone. IIpumenenue.

HenpenenbHbie  yriaeBoaopoabl. ODTWICHOBBIM PSAJ  HENPEIETbHBIX  YIJIE€BOJOPOAOB. THUIICH.
dusnueckue U XUMHUYECKHE CBOMCTBa 3TwiieHa. Peakuus npucoeanHeHus. KayecTBEHHbIE peakilvu.
Peakuust monmumepuzanuu. Ilonustunen. [lpumenenue 3TuieHa. AUETWICHOBBIM psAll HENPEIETbHBIX
yriaeBonopoaoB. AneruneH. CpoiictBa aunerwineHa. [lpumenenue. IlpomsBogHble yIiIEBOAOPOIOB.
Kpatkuii 0030p oOpraHM4eckux COEJUHEHHI: OJHOATOMHBIE CIHUPTHI, MHOTOATOMHBIE CIIHPTHI,
KapOOHOBBIE KHCIIOTBI, CIOXHbBIE 3(QUPBI, KHUPBI, YIIEBOAbI, AMUHOKHUCIOTHI, Oenku. Ponb OenkoB B
opranusme. I[loHsATHE O BBICOKOMOJNEKYJSIPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENeHb  nojuMepu3auuu. [lonudTuiieH, MNOJUIPOIMIIEH,
MTOJIMBUHUIIXJIOPHU/T.

IloBTOpPEHue -3 yaca



KajienHgapHo-TeMaTH4ecKoe MJIAHHPOBaHNe

Ne Tema ypoka Homamuee | /lata npoBeneHus
YPOK3| 3ajaHue — daxr
1 2 3 4 5

Pasnen 1. MHoroo6pasue xumu4yecknx peaxuuii (15 1)

Tema 1. Kunaccudgukanus XuMHYECKHX peakiuii- 7 4acoB
1 Knaccudukanus xumudeckux peaxiuii, peakuuu | [ToBToputsb
COEIMHEHUS, Pa3NIO’KEHUs, 3aMEIlIeHNs, OOMEHa. | 3alKCH B
TETpaju 3a 8
KJ1acc.
2 OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE PEAKIIUH. §1
3 TennoBsie 3 PEKTH XUMHUESCKUX PEAKITHH. §2
4 BxonnHast KoHTpOabHas paboTa
5 CKOpOCTbh XMMHUYECKHUX PEAKIIHI. §3, §4
IIpakTnyeckas padora Nel. I3yueHue BIusgHuUsS
YCJIOBHM MPOBEICHUS XUMUYECKON PEAKLIUU HA €€
CKOPOCTb.
6 OO6patumsbie peakiuu. [ToasiTue 0 XUMHUYECKOM | §5
paBHOBECHH.
7 Pemenune 3amauy. 3amaHus,
TECTHI.
Tema 2. XuMu4eckue peakiiuu B BOJHbIX PacTBOpax-8 yacos
8 Cy1HOCTh npolecca AMeKTPOIUTUYECKON §6
JIMCCOLIMAIINY.
9 Jucconuanus KUCIOT, OCHOBaHUM, COJIeH §7
10 CrnaGble 1 CHIIbHBIE JIEKTPOIUTHL. CTeTIeHb §8
JIMCCOIMAIUU.
11 Peakiiuu noHHOr0 oOMeHa U yCIIOBUS UX §9
MPOTEKAHUS.
12 I'maponus cosneit §10
13 XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB [ToBTOPUTH
HEOPraHUYECKUX COCTMHEHUI B CBETE 3aIucH B
MIPEACTABICHUI 00 AIEKTPOTUTHUECKON TETpaJIU.
JUCCOIMAIIMU U OKUCITUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUIX.
14 IIpakTyeckas padora 2. Pemenue §11, oTuér.
SKCHEPUMEHTAIBHBIX 3a1a4 110 Teme «CBoMCTBA
KHMCJIOT, OCHOBAHUM, COJIEN KAK BJIEKTPOIUTOB).
15 KonTposabHas padora no temam 1 u 2. [ToBTOPUTH
3alucH B
TETpaju.
Paznen 2. Muorooopasue Bemects ( 44 4)
Tema 3. Hemertanl -2 yaca.
16 OO0m1as XxapakTeprucTUKa HEMETAILIOB 110 MX Koncnekr

MOJIOKEHUIO B MEPUOJUUECKON cUCTEME
xumuueckux 3nemenToB [[.M.Menneneena.
3aKOHOMepHOCTI/I N3MCHCHUS B nepnozlax nu
rpymnmnax (U3NIeCKUX U XUMHUUECKHUX CBOWCTB
HpOCTBIX BCIICCTB, BHICIIIHMX OKCHUA0B 1 KI/IC.HOpOI[
COJIepXKaIIiX KUCIOT, 00pa30BaHHBIX

HeMertasutami [-111 mepuonos.




17 Bonopoansie coeMHeHNs HEMETAJIIOB. Koucnekr
H3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB
BOJIOPOJHBIX COEAMHEHUI HEMETAIIJIOB B
NeproIax U rpynmnax.

Tema 4. I'asiorennbl- S yacos

18 XapakTepuCTHKA raJOreHOB. §12

19 Xnop. §13

20 XJIOPOBOAOPOJI: TOJTYYEHUE U CBOMCTRBA. §14

21 ConsiHast KUCIIOTA B €€ COJIH. §15

22 IIpakTnyeckas padora Ne3:«Ilonyuenune §16, oTuér
COJIIHOW KHMCJIOThI U U3yYEHUE €€ CBOMCTBY

Tema 5. Kuciaopoa u cepa — 6 yacos.

23 XapakTepUCTHKA KUCTIOPOJIa U CEPBI. §17

24 CBONMCTBa M TPUMEHEHUE CEPBI. §18

25 CepoBonopo. Cynbdus. §19

26 Oxkcupa cepsl (IV). Cepaucrast Kuciora. §20

27 Oxkcup cepsl (VI). CepHast KuClIOTa U €€ COJH. §21

28 IIpakTyeckas padora 4. §22, otuér
Pemenue skcriepuMeHTaIbHBIX 3371a4 MO TEME «
Kucnopon u cepa»
Penienue pacyeTHbIX 3a1a4

Tema 6. A3ot u pocdop — 8 yacos.

29 Xapaktepuctuka azota u ¢pocdopa. Puznueckue | §23
Y XMMHYECKHE CBOMCTBA a30Ta.

30 AMMHaK. §24

31 IIpakTnyeckas padora 5. §25, otuér
[TonyueHrne aMMuaka M M3y4eHHUE ero CBOMCTB.

32 Conu aMMOHUSL. §26

33 A30THasi KUCJIOTA. §27

34 Conu a30THOM KHCIIOTHI. §28

35 docdop. §29

36 Oxkcun docdopa (V). DocdopHas Kuciora, ee §30
COJIN.

Tema7.Yriepon u KpeMHuii — 9 yacos

37 XapakTepucTHKa yIriiepoja U KpeMHUSL. §31
AJ1oTponus yriepoja.

38 XUMHUECKUE CBOMCTBA yriepoaa. AacopOrsi. §32

39 Oxkcua yriepona (II) - yrapHsrii ras. §33

40 Oxcup yraepona (IV) - yriaekucislii ras. §34

41 VYronpHas kucioTa u ee coinu. KpyroBopor B §35
IPUPOJIE.

42 IIpakTyeckas padora 6. [lonyuenue okcuna | §36, oTuér
yriepoaa (IV) uzydenne ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

43 Kpemunii. Oxcun kpemuus(IV). §37

44 Kpemuuesas kucnora u e€ conu. Crekio. §38
IlemeHT.

45 KonTtpoabsHnas pabora no teme «Hemeramis. | [loBTopuTh

3aIllcy B
TeTpaan
Tema8. MeTtaJibl (0011asi xapakrepucrtuka)-13 yacon
46 | XapakTepUCTHKA METAJIOB. | §39




47 Haxosxnenue B npupoie u o01me crocoObl §40
MOJTYYEHUSI.
48 XUMHUYECKUE CBOWCTBA METAJIOB. §41
DJIEKTPOXUMUYECKUH PSJI HAPSHKEHUH METAJIIIOB
49 Crnnassl. §42
50 Illenounbie MeTATIBI. §43
51 Marnuii. [llenouHo3eMenbHbBIE METAIIIHI. §44
52 Baxueiimme coenrHeHus Kaabius. XKecTKoCTh §45
BOJIBI.
53 AJIIOMUHUM. §46
54 Baxuelinme coefTMHEHUS aJTIOMUHHASA. §47
55 Keneso. §48
56 CoenrHeHUs JKelesa. §49
57 IIpakTnyeckas padora 7 §50, oTuér
Pemuienne skcnepruMeHTAIbHBIX 337124 110 TEME «
MeTauibl M UX COSAMHEHUS.
58 KonTpoJubHnasi paGora mo teme «MeTaLiabi». IToBTOpPUTH
3aIMucH B
TeTpan

Paznen 3. KpaTkuii 0030p BasKHeHIIMX OPraHn4ecKuX

BelecTB (74)

Tema

IlepBoHayaJibHbIE NPEICTABJIECHHS 00 OPraHMYeCKUX BelecTBaxX — 7 4acoB
59 Opranunueckas xumus. [Ipenensusie §51,52
(HACBHIIIIEHHBIE) YTIIEBOIOPOIBI.

60 HenpenenbHble (HEHACHIIEHHBIE) YTIEBOAOPOAbL.| §53

61 ITomumepsl. §54

62 [IpousBoaHbIe yriaeBoaopoaos. CiupThl. §55

63 Kap6onoBsie kuciotel. Ciioxubie d3pupsl. XKupsl.| §56

64 VYrieBoanl. §57

65 AmuHOKUCIOTHL. benku. §58

66 HTorosasi KOHTPOJIBLHAA padoTa [ToBTOPUTH
3aI¥CH B
TeTpau

10
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