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1.MMosicHNTeILHAA 3aANIUCKA
HopmaTtnBHO-IpaBOBbIE TOKYMEHTHI, HA OCHOBAHMH KOTOPBIX pa3padoTaHa mporpamMmma

Pabouass ydyeOHas mporpamma pa3paboTaHa Ha OCHOBAaHWH CJICAYIOIIMX HOPMATHBHO-IIPABOBBIX
JOKYMEHTOB:

1. ®enepanproro 3akona oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoit deneparumny;

2. @enepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(®IoC 0O00), yrBepxkaeHHOTO NpHKazoM MuHHCTepcTBa 00pa3zoBanus U Hayku PD ot 17.12.2010 1. Ne
1897( ¢ u3MECHEHHSIMU U JIOTIOJTHEKHHUSMH ) ;

3. TlpumepHOl OCHOBHOW 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00ImIero oOpa3oBaHws,
0/100peHHOM penieHneM (eaepaabHOro y4e0HO-METOIMIECKOr0 00 IMHECHHSI TI0 001eMy 00pa30BaHUIO
(mpotoxon ot 08.04.2015 Ne 1/15; B penakuuu nmpotokona Ne 1/20 ot 04.02.2020);

4. OcHoBHOM 06pazoBarenbHOl nporpammbel MKOVY "Yepnosenkas COLL";

5. Yuebnoro mnana MKOY "Yepnosenkas COL".

Llesin cOOTBETCTBYIOLIET0 YPOBHS 00111er0 00pa3oBaHus ¢ y4eTOM crienn(puKu yuedOHOro mpeaMera

W3yueHre XMMUU B OCHOBHOH IITKOJIE HAIIPABIICHO HA IOCTM)KEHUE CIIETYIOIIUX TIeIeit:

1) ¢ Hanpasnenuu 1uUHOCMHO20 pa3eumus

* pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIILICHHS, KYJIbTYPhl PE4H, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;

* (QopmupoBaHHE Yy y4aIIUXCS WHTEIUIEKTYAIIbHOW YECTHOCTH W OOBEKTHBHOCTH, CHOCOOHOCTH K
MIPEOI0JICHUIO MBICITUTEIILHBIX CTEPEOTUTIOB, BBITEKAIOIINX U3 OOBIJICHHOTO OITBITA;

* BOCHHUTaHHE KAueCTB JIMYHOCTH, OOECMEUMBAIONIMX COIMAIBHYI0 MOOMIBHOCTh, CIIOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHNUS;

* (dopmMupoBaHME Ka4yeCTB MBIIUICHHUS, HEOOXOJAMMBIX Ui aJanTalid B  COBPEMEHHOM
MH(OPMaLIMOHHOM OOIIECTBE;

* pa3BHTHE MHTEPECA K XUMUYECKOMY TBOPUYECTBY U XMMUYECKUX CITOCOOHOCTEI;

2) 6 MemanpeoMemHoOM HAnPAsieH Ul

* (hopmHupoBaHHE MPEACTABICHUN O XUMHUH KaK YaCTH OOIIEYETIOBEUYECKON KYIbTYpHl, O 3HAUUMOCTH
XUMUH B Pa3BUTHH [IUBUIN3AIMH U COBPEMEHHOTO OOIIIECTBA;

* pa3BUTHE NPEICTABICHUI O XUMHUH KakK (opMe OINMHCAHUS M METOAE MO3HAHWS JCHCTBUTEIBHOCTH,
CO3JIaHNE YCIOBUH U1l MPHOOPETEHHS IEPBOHAYAIBHOTO OTIBITa XUMHYECKOTO MOICITHPOBAHYS;

* (hopmupoBaHHe OOIMHUX CIOCOOOB MHTEIUIEKTYaIbHOW AEATEIBHOCTH, XapaKTEPHBIX IS XUMHU H
SBJISIFOIMXCST OCHOBOW IIO3HABATEIbHOM KYJIBTYPBHI, 3HAYMMBIX IS PA3IM4YHBIX Cep UYeI0BEUSCKON
IeATeNbHOCTH;

3) 6 npeomemnom nanpasnenuu

* OBJIJICHHE XUMHUYCCKHMHU 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMH JUISl IPOJOJDKEHUS 00ydeHus B
cTapuiel IIKOJIE WM WHBIX OOIIe00pa3oBaTENBHBIX YYPESKACHUSIX, W3YUCHHS CMEXKHBIX TUCHUIUINH,
PUMEHEHUS B TIOBCETHEBHOM )KU3HU;

* OCBOCHME BXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX M 3aKOHAX XHUMHUH, XUMUYECKON CUMBOJIMKE;

* OBJIAJICHUEC YMEHUSIMH HAOJIONATh XMMUYECKHE SBICHHUS, MPOBOJIUTH XMMUYECKUH SKCHEPHUMEHT,
MPOM3BOJMUTH pacyeThl HA OCHOBE XUMHYECKUX (POPMYII BEIIECTB ¥ YPABHEHUH XUMUYECKHX PEAKLIU;

* TIPUMEHEHHE IMOJYYEHHBIX 3HAHUH M yMEHUH Ui Oe30MacHOrO HCHOJIb30BAaHMS BEUIECTB M
MaTepHaNoB B OBITY, CEIbCKOM XO3SIMCTBE W Ha TPOW3BOJICTBE, PEIICHMS INPAKTUYECKUX 337134 B
MOBCEIHEBHOM KM3HHW, TNPEAYNPEKICHUS SBICHUH, HAHOCAIIMX BpEA 3I0POBBIO UEIOBEKA H
OKpy»Karolei cpeze.

* OCBOCHHME BXHEHIINX 3HAHUI 00 OCHOBHBIX TIOHATHUSX M 3aKOHAX XHUMHUH, XUMUUECKO CHMBOIIUKE;

* OBJIAJICHUE YMEHUSIMH HAOJIONaTh XMMHUYECKHE SIBICHHS, TPOBOJIUTH XMMUYECKUH SKCIEPHUMEHT,
MIPOM3BOMTH PacyeThl HA OCHOBE XUMHYECKUX (POPMYII BEIIECTB ¥ YPABHEHUH XUMUYECKHX PEaKIIUH;

* TIPUMEHEHHE IOJYYEHHBIX 3HAHUH W yMEHHMH Ui OEe30MacHOTO WCIOJIb30BAHHUS BEIIECTB U
MaTepHaNoB B OBITY, CEICKOM XO3SICTBE W Ha TPOU3BOJICTBE, PEIICHMS NPAKTUYECKUX 337134 B
MOBCEIHEBHOM KM3HHW, TPEAYNPEKICHUS SBICHUH, HAHOCANIMX BpEA 3I0POBBIO YEIOBEKA H
OKpYyKarollen cpene.

OcobennocTu padoyeii NporpaMMel 1o y4e0HOMY NpeaMeTy

Pabouas mporpamma peanusyercst npu pabore ¢ Xumua 9 kimacc : ydel. s oOueoOpazoBart.
opranuzamii / I'.E. Pymsutuc, ©.I.®enbaman. - M.: Ilpocsenienue, 2021.

B nporpamme 1o XMMHU HAILIH OTPAKEHUE OCHOBHBIE COACPIKATEIbHBIC INHHU:



BellleCTBO — 3HAHHS O COCTAaBE M CTPOCHUHU BEIIECTB, UX BAKHEUINX (DU3MUECKUX U XUMHUYECKUX
CBOMCTBaX, OMOJIOTHYECKOM JCHCTBUU;

XuMHYecKasi peakuusi — 3HAHHUS 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0AX YIPABICHUS XUMUISCKIMU TIPOIIECCAMU;

NpUMeHeHHe BelIeCTB — 3HAHUS U OMBIT MPAKTUYECKOW NEATEIHHOCTH C BEIIECTBAMH, KOTOPHIS
HamOoJee YacTo ynoTpeONISIOTCS B MOBCEAHEBHOMN JKU3HH, IIIMPOKO HCIOJB3YIOTCS B TIPOMBIIIICHHOCTH,
CEJIbCKOM XO3SIIICTBE, Ha TPAHCIIOPTE;

SI3BIK  XHMHHM — CHCTEMa BaXHEHINIUX TMOHITHA XWUMHH W TEPMHUHOB, B KOTOPHIX OHHU
OTHMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEHISCTB, T.€. HMX Ha3BaHUSA (B TOM 4YHCIE U
TPUBUAIBHBIC), XHUMHUYECKHE (OPMYIIBI M YpaBHCHHs, a TaKXKe IMpaBuiIa IepeBoja WHPOPMAIUH C
€CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUHU U 00paTHO.

IIpuoputerHbie GopMbI OPraHU3aNKUN PAOOTHI ¢ YYAIIMMHCS, TPHOPHUTETHBIE BUABI H GOPMBI
KOHTPOJIs

®dopMBbI Opranu3anuy yaeOHOTO Mpoliecca: HHANBHAYATbHBIC, TPYITIOBBIC, (DPOHTATBHBIC, KJIACCHBIE U
BHeKJaccHble. OCHOBHOM (OpMOI oOpraHu3anuy y4eOHOTro Tporiecca SIBJISETCS KJIACCHO-ypOYHast
cuctema. B kauecTBe MOTOJHUTENBHBIX ()OPM OpraHHU3aIUK 00Pa30BATEILHOTO MPOIECcca MCIOIb3yeTCs
CUCTeMa KOHCYJbTAI[MOHHOW TOJJCPKKH, WHAWBUAYAIbHBIX 3aHITHA, CaMOCTOSTEIbHAs paboTa
VYaluXxcss C  HCIOJb30BAaHUEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX  TexHOoTwid. OpraHu3amnus
COTIPOBOKJICHHMSI YUAIXCsl HAIIPaBJIeHA Ha:

- CO3JIaHUE ONTUMAIBHBIX YCIIOBUH 00yJICHHUS;
- Pa3BHUTHE MOJIOKUTEIHPHOW MOTHBAIIMHA K OCBOCHHUIO ITPOTPAMMBI;
- Pa3BUTHE UHIAUBUIYATLHOCTH U OJIAPSHHOCTH KaXKJIOTO peOCHKA.

TpaauIMOHHBIC TEXHOJIOTHH OPUESHTUPOBAHBI HA (DOPMHUpPOBAHUE 3HAHWUN, YMEHUI ONEPHPOBATH UMHU.
MHHOBAITMOHHBIC ITOAXO0/IbI (CHCTEMHO - JISITSIIbHOCTHBIHN, JITYHOCTHO - OPUEHTHPOBAHHBIN ) HAITPABIICHBI
B Oousbmeii creneHW Ha (OPMUPOBAHHWE HWHTEUICKTYAJIBHBIX MPAKTHYCCKHX YMEHHUH, HEOOXOIMMBIX B
TedyeHue Bcel xu3HU. CrcTeMa ypOKOB COPHEHTHPOBAaHA HE TOJHLKO Ha Mepeaady rOTOBBIX 3HAHHMA, HO U
Ha QopMUpOBaHWE AKTHBHOW JIMYHOCTH, MOTHBHPOBAHHOM K caMOOOpa3oBaHHIO, 0OJagaroniei
JOCTAaTOYHBIMHA HaBBIKAMHU M TICHXOJOTHMYECKHMH YCTAHOBKAMHU K CaMOCTOSITEIBHOMY IOUCKY, OTOODY,
aHAJM3y W UCIIOJIb30BaHUIO HH(DOPMAITHH.

Buapl KOHTpOJIS: TEKYIIU, TEPCOHATBHBIN, TEMATHYECKUMN.

[Ipun mpoBeneHnu 3aHATHIA OYIyT HMCIOJIB30BaHBI pazHoOOpa3zHbie (OPMBI KOHTPOJIS: (PpoHTaNIBHAS
Oecena, WHIUBUIYaIbHBIH ONpOC, peIICHHEe TPAaKTHYEeCKUX 3aaad, JaboparopHas pabora,
CaMOCTOsITENIbHAsT PaboTa, MpakTHYecKas padoTa, TECTUPOBAHHE; 3aJaHHS HAa JIOM C MOCICIYIOIIUM
00CYyXJIEHHEM UX PEIICHHUI Ha YPOKE, TBOPUECKHE 3aJaHNUS.

Onucanue mecra yue0OHOro npeaMera B y4eOHOM IJIaHe

[IkoysbHBIM y4eOHBIM IUTAHOM Ha W3yYCHHWE XMMHH B OCHOBHOW IIKoje oTBoautTcs B 9 kiacce 66
4acoB M3 pacyeTa 2 y4eOHBIX yaca B Heaento Ha 33 ydyeOHbie Hepenu. [Iporpamma conepxut 3 TeKyIue
KOHTPOJIBHBIC PA0OTHI, 7 TPAKTUYECKUX pabOT.

B cootBercTBUU ¢ TOM0BBIM KaneHaapHbIM rpadpukom MKOYVY « Uepnosenkas COILL» na 2023-2024
y4eOHBIN TOJ, HATMYMEM BBIXOIHBIX M Mpa3aHUUHbIX JHEeH B 2023-2024 yyebHOM rofy, pacucaHueM
y4EOHBIX 3aHSATHIH B YCIOBHSX ISATHIHEBHON paObovel HeleH Ui yJalluxcs, JAaHHas ImporpaMma OyaeT
pean3oBaHa B IIOJIHOM 00BEME.

2.Ilnanupyemble pe3yJibTaThl OCBOEHUSI YUeOHOr0 MpeaMeTa

JInuyHOCTHBIE pe3yabTaThl 00y4eHHs :

- 3HaHUC U IIOHUMAaHHUC

- OCHOBHBIX HCTOPHUYCCKUX CO6BITI/II>'I, CBA3aHHBIX C PA3BUTUCM XUMUU;

- JIOCTIDKEHHH B 00JIaCTH XMMMHU U KYJIBTYPHBIX TPaJUIUil CBOEH CTpaHBbI (B TOM YHCIIE HAYYHBIX);

- O6H_ICMI/IpOBBIX I[OCTI/I)KCHI/Iﬁ B 00J1acTH XHMHU,

- OCHOBHBIX MPUHIUIIOB U ITPABUJI OTHOILICHUS K HpI/IpO,Z[C;

- OCHOB 37I0POBOTO 00pa3a KU3HH U 3/I0POBHECOECPETAIONINX TEXHOJIOTUH;

- IIpaBUJI TIOBCACHUA B ‘-Ipe3BBI‘-IaI>iHBIX CUTyalusiXx, CBA3aHHBIX C BOSﬂCﬁCTBHCM PAa3JIMIHBIX BCUICCTB,

- OCHOBHBIX IIpaB H 00s3aHHOCTEN TpaKJIaHUHA (B TOM YHCIIC O6yanOLHCFOCH), CBA3aHHBIX C
JJMYHOCTHBIM, HpO(I)CCCI/IOHaHLHLIM U JXKU3HCHHBIM CaMOOIIPCACICHUCM, COI.IPIEIJ'ILHOIZ 3HAYUMOCTH H
coziepkanus mpodeccuil, CBI3aHHBIX C XUMUEH;



- YyBCTBO TOPAOCTH 33 POCCUUCKYI0 XUMHUYECKYI0 HAyKy M JOCTHXKCHHMS YYCHBIX; YBAKCHHUE WU
NPUHATHE JOCTIKEHUH XMMUU; JTI000Bb M OEPEeKHOE OTHOIICHUE K MPUPOJIC; YBAKEHUE U YI€T MHEHUH
OKPYXKAIOIUX K JIMYHBIM JTOCTHKCHUSM B U3YYCHUU XUMUU;

- TIpU3HaHUE IIEHHOCTH COOCTBEHHOTO 37I0POBBS U 3/I0POBBSI OKPYXKAIOIIUX JIIOZCH; HEOOXOIUMOCTH
CaMOBBIPAKEHM S, CAMOpEAIN3aLi1, COLIUAIIBHOIO IPU3HAHUS;

- OCO3HAHUE CTEIIEHU T'OTOBHOCTH K CAMOCTOSITEIbHBIM IIOCTYIIKAM U JIEHCTBUAM, OTBETCTBEHHOCTH 3a
UX pe3yJbTaThl;

- MPOSIBJICHUE SKOJIOTUYECKOTO CO3HAHHUSA, JA00pPOKEIATENIbHOCTH, JOBEPUS M BHHUMATEIBHOCTH K
JIOASIM, TOTOBHOCTH K COTPYIHHYECTBY; MHUIIMATHBBI M JIIOOO3HATEIFHOCTH B M3yYCHUH BELIECTB U
IIPOLIECCOB; YOEXKJIEHHOCTH B HEOOXOAUMOCTU pPa3yMHOI'O HCIOJIb30BaHUS JOCTHKEHUM HAyKU H
TEXHOJIOTHH;

- YMEHHME YCTAHABJIMBATH CBA3U MEXK/y LICJIbIO U3yYEHUsI XUMHUH U TE€M, JUIS YEro 3TO HY)KHO; CTPOUTH
KU3HEHHBIC U TPO(ECCHOHANBHBIC TUIAHBI C YI€TOM YCIEITHOCTH N3yYSHHSI XUMHUU U COOCTBEHHBIX

IIPUOPUTETOB.

MeranpeaMeTHblie pe3yabTaThbl:

- HCMOJb30BaHUE pA3IUYHbIX HCTOYHUKOB XHMHUYECKON HWHGPOpMalUM; TMOJIy4eHHE TaKou
nH(popmaluy, ee aHaln3, MOATOTOBKA HAa OCHOBE 3TOT0 aHalIW3a MHQOPMAIIMOHHOTO NPOAYKTa U €ro
MIPE3CHTALUS;

- TNpPUMEHEHHE OCHOBHBIX METOJOB TNO3HAHUS (HAOJIO/EHUS, SKCIEPUMEHTAa, MOJICIUPOBAHUS,
M3MEpeHus U T. J.) AJIs U3yYEHHUS] XUMUYECKHX 0ObEKTOB;

- HCTI0JIb30BaHHE OCHOBHBIX JIOTHYECKHX ONEpaluil MpH U3y4eHUH XUMHUYECKHX O0BEKTOB;

- (GopMyIHpOBaHHE BBHIBOJIOB U YMO3AKIIOYEHHM M3 HAOMIOACHUM M H3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEN;

- TPOTHO3UPOBAHME CBOMCTB BEHIECTB HAa OCHOBE 3HAaHHUS HX COCTaBa M CTPOECHUSA, a TaKXKe
YCTaHOBJICHUS aHAJIOTUU;

- (opMynupoBaHue UeH, TUIIOTE3 U IyTel MPOBEPKHU UX UCTUHHOCTH;

- oIlpeniesieHue Leel U 3a1a4 yueOHOM U UCCIe10BaTEeIbCKON NEITENbHOCTH U X TOCTUKEHUS;

- PAacKpbITHE IPUYHMHHO-CICACTBEHHBIX CBS3€d MEXKIY COCTaBOM, CTPOCHHMEM, CBOWCTBaMH,
IIPUMEHEHUEM, HaX0KIEHUEM B IIPUPOJIE U MTOJyYEHUEM BOKHEHIINX XMMUYECKHUX BEILECTB;

- apryMeHTanus COOCTBEHHOM MO3UIMM U €€ KOPPEKTHPOBKA B XOJ€ JUCKYCCHM IO MaTepuaiam
XMUMHYECKOTO COJIEPIKAHNUS.

— YMEHHE OPraHM30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMH;

— paboTaTh MHAMBHUIYAJIBHO M B IpYIIE: HaXOAWUTh OOIee pelleHHe U pa3peliaTb KOHQIMKTHI Ha
OCHOBE COIJIACOBAHUSA MO3ULMHA M ydeTa UHTEPECcOB; (GOPMYIUPOBaTh, apryMEHTUPOBATh U OTCTAUBAaTh
CBOE MHCHHE;

— IPUHUMATh MO3ULHI0 COOECETHHKA,;

— CTpPOMTb NO3UTUBHBIE OTHOLIEHHUS B IIpoliecce YueOHOM U O3HABATEIbHOM eATEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaUBaTh CBOIO TOUKY 3PEHHMs, B IUCKYCCUM YMETh BBIIIBUIaTh
KOHTpPapryMeHThI, epedpasupoBaTh CBOIO MbICIIb (BJIaICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTbCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABATH OLIMOOYHOCTH
CBOEr0 MHEHHs (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €r0;

— IpeylaraTh ajlbTepHATUBHOE pelleHNe B KOHQIMKTHON CUTYalluy;

— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUHU;

— JIOrOBapHBAaThCS O MpaBUIIaX M BOIIPOcax il 00CYKIECHUS B COOTBETCTBUU C TIOCTABJIEHHOH IMepes
IPYIION 3a1ayei;

— OpraHu30BBIBATH y4yeOHOE B3aMMOJEHCTBHE B Ipymme (ompenenars oOlLIue IeNu, paclpeneniTh
POJIH, TOTOBApPUBATHCS IPYT C APYIOM H T. 11.);

— oTOMpaTh M HCHOJB30BATH PEUEBBIE CPEJICTBA B IMPOLECCE KOMMYHUKAIMM C JPYTUMH JIIOJIbMHU
(mnanor B mape, B MaJIOi rpymnIe U T. 1.);

— TPEACTaBJIATh B yCTHOM MIJIM TUCbMEHHON (pOopMe pa3BepHYTHIH IJIaH COOCTBEHHOHN NEeSTEIbHOCTH;

— BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)KICHHE) W 3alpalidBaTh MHEHHE MapTHEpa B PaMKax
JMaJIora;

— NPUHUMATh PELICHHE B XOJIE IMAJIOTa U COTIacOBBIBAThH €T0 C COOECETHUKOM.

IIpeaMeTHBbIe pe3ybTAThI:

B no3naBaresibHOM chepe



3HaHue (MMOHUMaHHKE):

- XUMHUYECKOW CHMBOJIMKH: 3HAKOB XHUMHYECKHX D3JIEMEHTOB, (OpMyNT XUMHYECKUX BEIIECTB,
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

- BAOKHEMIIMX XUMHUYECKUX [IOHSITUW: BEUIECTBO, XUMHUYECKUH DJEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHBIE aTOMHAasi W MOJICKYJsipHasT MacChbl, HWOH, KaTHOH, AHUOH, XWMHYECKas CBS3b,
ANIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTh, CTETICHb OKUCIICHHSI, MOJIb, MOJISIpHASI MAcCa, MOJISIPHBIN 00beM,
pacTBOPBI, DJIEKTPOJIUTHl M  HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAs JUCCOLMAIMS, OKHUCIUTENb W
BOCCTaHOBHTEJIb, OKHCIICHUE ¥ BOCCTAHOBJICHHE, TEIUIOBOM 3(p(PEeKT peakinu, OCHOBHBIC THUITHI PEaKIIUN B
HEOpPraHWYECKON XHUMUU;

- GOpMYITHPOBOK OCHOBHBIX 3aKOHOB Ml TCOPHUI XUMHH: aTOM-

ANEKTPOJUTUYECKON TUCCOIMAIMM U YUYEHUS O XUMHUYECKOW peaklnu HEMOJIEKYJISIPHOTO Y4YCHUS,
3aKOHOB COXpPAHEHHUsS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa BemiecTB, ABoranpo; I[lepmomnueckoro
3akoHa /JI. 1. MenneneeBa; TeOpun CTPOCHMS aTOMA U y4EHUsI O CTPOCHHUHU BEILIECTBA; TEOPUU

VYMeHne Ha3bIBaTh:

- XUMHMYECKHE DJIEMCHTEHI;

- CO€JIMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHMUECKHUX BEIECTB;

OOnsacHenue:

- (U3UYECKOTO CMBICIIa AaTOMHOTO (TOPSAKOBOTO) HOMEpa XUMHUUECKOTO 3JIEMEHTA, HOMEPOB I'PYIIIBI U
nepuoaa B Ilepnonnueckon cucreme 1. 1. MenneneeBa, K KOTOPBIM 2JIEMEHT IIPUHA]UIEKUT;

- 3aKOHOMEPHOCTEH M3MEHEHHUs CTPOCHUsSI aTOMOB, CBOMCTB JIEMEHTOB B MpeEAeiax MaJIbIX MMEePHUOIOB
1 A TpyMI, a TaKKe CBOUCTB 00pa3yeMbIX UMM BBICIIHX OKCHUJIOB U THIPOKCHIOB;

- CYIITHOCTH TIPOIIECCa AICKTPOTUTHIECKON AUCCOIUAIINN U Pe-

aKIHU HOHHOTO OOMeEHa.

YMeHne XxapakTepu3oBarh:

- XHMMHYECKHE DJIEMEHTHI (0T BOJOpOJA /IO KabIlMs) HA OCHOBE MX TMoOJioKeHus B llepuomamdeckoit
cucteMe XuMudeckux 3nemeHnToB [, 1. MenaeneeBa u 0COOCHHOCTEH CTPOCHHS HX aTOMOB;

- B3aUMOCBSI3b MEXy COCTaBOM, CTPOEHUEM M CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB;

- XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB (OKCHUIOB, KHCIIOT, OCHOBAHHH,
aM(}OTEepPHBIX COCTUHEHUH U COJICH).

Onpenenenue:

- COCTaBa BEIIECTB MO UX (GOpMYyIIaMm;

- BAJICHTHOCTHU M CTEIICHU OKHUCJICHHS 3JIEMEHTOB B COCIMHECHNH ;-

- BUJIOB XUMHUUYECKOMN CBSI3H B COSIMHCHUSIX;

- TUIIOB KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEIIIECTB;

- IPUHAJJICKHOCTH BEILIECTB K ONPEICTICHHOMY KJIACCy COCIMHEHU;

- TUTIOB XUMUYECKHUX PEAKIIUI;

- BO3MOYHOCTH MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHA.

CocrasieHue:

- cXeM cTpoeHus atoMoB nepBbix 20 anementoB llepuoanueckoii cucremsl Jl. . Menaeneena;

- popMyIT HEOPraHUYECKUX COCTMHEHUN U3yYEHHBIX KIIaCCOB;

- YPaBHEHUN XUMUYECKUX PEaKIIUil.

bezomnacHoe oOparienre ¢ XUMHYECKOH MOCY10# 1 1a00PaTOPHBIM 000PYIOBAHHEM.

[IpoBeaeHne XUMHUYECKOTO SKCIIEPUMEHTA!

- Ha MOJTBEPXKJICHHE XUMUYECKUX CBOMCTB U3yYEHHBIX KJIIACCOB HEOPTAHMYECKUX BEIIECTB;

- Ha MOJTBEPXKJICHHE XUMUYECKOTO COCTaBa HEOPraHUYECKUX COCIMHEHMI;

- M0 TIOJMYYeHHIO, COOMPAHUIO U PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KHCIOPOJa, BOJIOPOJA,
YTJIEKUCIIOTO Ta3a, aMMHAKa);

- TI0 ONpeAETICHUIO XJIOPUI-, Cyab(daT-, KapOOHAT-HOHOB U MOHA AMMOHHUS C IOMOIIIBI0 Ka4eCTBEHHBIX
peaKuum.

Brruncienue:

- MacCOBOM JOJU XUMHUYECKOTO dJIEeMEHTa 1Mo GopMyre COeAMHEHNUS;

- MAaccOBOM JI0JIU BEILIECTBA B PACTBOPE;

- Macchbl OCHOBHOT'O BELIECTBA M0 U3BECTHOM MACCOBOM J0JI€ IPUMECE;

- 00BEeMHOM [0S KOMIIOHEHTA ra30BOM CMECH;

- KOJIM4YECTBa BEIIeCTBa, 00beMa WIIM MacChl BEIIECTBA MO KOJIUYECTBY BEILIECTBA, 00BEMY WIIM Macce
peareHTOB WX MPOJAYKTOB PEAKIIUH.



Hcnonp3oBaHne MPHOOPETEHHBIX 3HAHUNA M YMEHUH B NMPAKTHUECKON JEATEIIbHOCTU M MOBCEIHEBHOM
KU3HU:

- st 6e30macHOro 0OpaleHus ¢ BEIECTBaMH M MaTepuallaMi B TIOBCEHEBHOM KU3HH U IPaMOTHOTO
OKa3aHus NIEPBOM MOMOILIY IIPH 0KOraX KUCIOTAMHU U LIEI0YaMU;

- Ui OOBSICHEHUS! OT/ACIBHBIX (PAKTOB U MPUPOIHBIX SBIICHHIA;

- Ul KPUTUYECKOHM OIIEHKH WH(OpPMAIMU O BEIIECTBAX, UCIIOJIb3YeMbIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe

- aHaJIM3 M OLIEHKa I[OCIEACTBUM Uil OKpy)Kawolleld cpeasl ObITOBOM M IPOU3BOIACTBEHHOMN
JEeATeIbHOCTH YEJIOBEKA, CBA3aHHOH C MOJydeHHUEM U repepaboTKOi BEIIeCTB.

B Tpynosoii chepe

- POBEJICHUE OTEPAINil C UCTIOIH30BAHUEM HArPEeBaHMsI, OTCTAMBAHUS, (PHIIbTPOBAHUS, BHITIAPUBAHUS,
[IOJIy4eHus, COOMpPaHHUsl, paclio3HaBaHUsS BEIIECTB; U3TOTOBJICHUS MOJIEIENH MOJIEKYIL.

B ciepe 6e3onacHocTH KU3HEAEATEIHLHOCTH

- CcOOI0ICHNE NPAaBUJI TEXHUKHU 0€30M1aCHOCTH IIPU MPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

- OKa3aHHe MepBOM NOMOIIH IIPU 0KOTaxX, MOPE3ax U XUMHYECKUX TPaBMaXx.

TpeGoBanusi K YPOBHIO OATOTOBKH 00y4arOLIUXCs

BbinyckHUK HayuuTCs:

* OIIMCHIBATh CBOMCTBA TBEPIBIX, KHUAKHX, ra3000pa3HbIX BEIIECTB, BBLACIAS WX CYIIECTBEHHbIE
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUID M CBOMCTBaM, YCTAaHABJIMBaThb IPHYHHHO-
CJIEJICTBEHHBIE CBSI3M MEK/1y JaHHBIMU XapaKTEePUCTUKAMH BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHUU «aTOM», «MOJIEKYla», «XUMUYECKUU
AEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BELIECTBOY», «BAJEHTHOCThY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY
XUMHH;

* 1300paXkaTh COCTaB MPOCTEHUIINX BEUIECTB C MOMOIIbIO XUMUYECKHMX (GOPMYT U CYIIHOCTh
XMUMHMYECKUX PEAKIU C IOMOIIBI XUMUYECKUX YPAaBHEHUN;

* BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAacChl BEIECTB, a TAKXKE MacCCOBYIO
JOJII0 XMMHYECKOTO DJIEMEHTA B COCMHEHUAX ISl OLICHKH UX NMPAKTUYECKOW 3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCIIOTBI, COJIU;

* KJTacCU(UIUPOBATh OKCU/IbI U OCHOBAHUS 110 CBOMCTBAaM, KUCJIOTHI M COJIM 110 COCTaBY;

* [10JIb30BaThCs 1A00PATOPHBIM O0OPYIOBAHUEM M XUMUYECKOH MO CYI0M;

* IPOBOJIUTh HECJIOKHBIE XMMHUYECKHE ONBITHl M HAOMIOJACHUS 32 U3MEHEHHUSIMU CBOWCTB BEILECTB B
Ipolecce UxX MpeBpalieHuit; coOmo1aTh MpaBuila TEXHUKN 0€30M1aCHOCTH IIpU MIPOBEAECHUHU HAOII0IeHU
U OIIBITOB;

* pa3aMyYaTh SKCIEPUMEHTAJIBHO KHUCIOTHI W HIENOYM, MOJb3YACh HWHAMKATOPAaMHU; OCO3HABaTh
HE00X0AUMOCTh COOJIIOJIEHHs Mep 0€30I1aCHOCTH IpU 0OpaIlleHNH C KUCIOTaMHU U IeI0YaMH.

* pacKpbIBaTh CMBICII IeproandecKoro 3akona /. 1. Menneneesa;

* OIIMChIBaTh M XapaKTepH30BaTh TaOIMYHYIO (OpPMY NEpUOJMYECKON CUCTEMbl XHMHUYECKHUX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SIEP U PACHPEIEICHUE YHUCIIA JJIEKTPOHOB IO IEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHMX 3JIEMEHTOB MaJbIX NEPUOJOB NEPUOAUUYECKON CHCTEMBI, a TAKXKE KaJlus U
KaJIbLUS;

* paznuyaTh BUIbl XMMHYECKON CBS3U: MOHHYIO, KOBAJICHTHYK IOJSPHYIO, KOBAJICHTHYIO
HETOJISPHYIO U METAJNINYECKYIO;

* 1300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYNBI BEIIECTB, OOPa30BaHHBIX XUMHUYECKHUMH CBS3IMHU
pa3HOro BUAA;

* BBISBJIATH 3aBUCUMOCTH CBOMCTB BEILECTB OT CTPOCHMS MX KPUCTAJLUIMYECKHUX PELIETOK: MOHHBIX,
aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKHUX;

* XapaKTepU30BaTh XUMUUYECKHUE DJIIEMEHTBl U UX COCIAMHEHHS HA OCHOBE IIOJIOKEHHUS JJIEMEHTOB B
NEPUOANYECKOI cucTeMe U 0COOCHHOCTEH CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTb HAy4yHOE U MHUPOBO33PEHYECKOE 3HAYEHUE IIEPUOJAMYECKOrO0 3aKOHA U
NEPUOINYECKON cucTeMbl XUMUYeckux s1eMeHToB [I. V. MenneneeBa; * 0OOBSICHATh CyTh XMMHUYECKHUX
MPOIIECCOB M UX MPUHLIUIHAIBHOE OTJINYHE OT (PU3UUECKHUX;

* Ha3bIBATh [IPU3HAKHU U YCIOBHUS IPOTEKAHNUS XUMHUECKUX PEAKLUI;

* YCTaHABJIMBATh NPUHAMICKHOCTh XMMHUYECKON PEAKIMHM K ONPEACIEHHOMY THUIY IO OJHOMY W3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHMCIy M COCTaBY MCXOJHBIX BEIIECTB M NPOJYKTOB PEAKIIUU



(peakuuu COeNUHEHUS, PA3JOXKEHUS, 3aMelleHus: U oOMeHa); 2) MO BBIACTICHUIO WM TIOTJIOIICHUIO
TEIJIOTHl (PEaKUU SK30TEPMHUYECKHE U SHIAOTEPMUYECKUE); 3) M0 WU3MEHEHUIO CTENEeHEW OKHUCIICHUS
XUMHUYECKUX AJIEMEHTOB (PEaKIMu OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC); 4) 10 00paTUMOCTH Ipoliecca
(peakuuu oOpaTHMBbIC U HEOOPATUMBIE);

* COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTUYECKON AMCCOLMAMM KUCIIOT, IIEN0Yel, COJIeH; MOJHbIE U
COKpaIEHHbIC MOHHBIC YpPaBHEHUS pEaKIuii OOMEHa; ypaBHEHHS OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* POTHO3UPOBATH MPOIYKTHl XHMHUYECKUX PEAKINi 1o (opMyaamM/Ha3BaHUSIM HCXOJHBIX BEIIECTB;
OTIpEeNIeNATh UCXOTHBIE BEIIECTBA 10 (popMysIaM/Ha3BaHHUSIM MPOLYKTOB PEAKIIUH;

* COCTaBJIAITH YPAaBHEHHUS PEAKIUW, COOTBETCTBYIOUIUX  IOCIEAOBATEIBHOCTH  («IICTIOUKE))
MIpEBPALEHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KIacCOB;

* BBISIBJISITH B MIPOLIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUCTEIBCTBYIOIIME O MPOTEKAHUU XUMHYECKOM
peakiuu;

* IPAUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* OIIpPENIENATh XapaKTep Cpelbl BOJAHBIX PACTBOPOB KHUCIOT M LIEJIOYEH MO M3MEHEHHMIO OKPacKu
WHJIUKATOPOB;

* MPOBOJNTH Kaue€CTBEHHBIC PEAKINU, MOATBEPKIAIONINE HAJTMYUE B BOJHBIX PACTBOPAX BEIIECTB
OT/ICJIbHBIX HOHOB

* OTNPEJEINIATh MPUHAIJIC)KHOCTh HEOPTaHMYECKUX BEIECTB K OJTHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII:
METaJUThl U HEMETAJUIBI, OKCHIBI, OCHOBaHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 MX Ha3BAHUSM;

* OIpENIeNSITh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTAaHUYECKUX COCAMHEHHUH MO BaJIEHTHOCTSIM W CTENEHSM OKHCICHUS
AJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJHIle PAaCTBOPUMOCTH KHCJIOT, OCHOBaHUH U
COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS (DU3MUECKUX U XMMHUYECKHUX CBOMCTB MPOCTHIX BEILECTB
(MeTamioB M HEMETAJJIOB) M UX BBICHIMX OKCHUIOB, OOpa30BaHHBIX 3JIEMEHTAMU BTOPOIO M TPETHEro
MIEPHUO/IOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBA, XapakTepHble s TPYNI OKCHAOB: KHCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTepHbIE JJIsl KaXJA0r0 U3 KJIACCOB HEOPTaHHMYECKUX
BEIIIECTB: KMCJIOT, OCHOBAHMH, COJIEH;

* IPUBOJIUTH TPHUMEPHl pPEaKUMH, MOATBEPXKIAIOUIUX XHUMHYECKHE CBOWCTBA HEOPTraHUYECKHUX
BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONpENeNsITh  BEIIECTBO-OKHCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B  OKHCIUTEJIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUSX;

* COCTaBJISITh  OKUCJIMTEIbHO-BOCCTAHOBUTEJIBHBIN  OanmaHc (AJi1 M3YyYEHHBIX peakuuii) 1o
MPEII0KEHHBIM CXeMaM PEeaKIuii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOJITBEPXKIAIOIINE XUMHUUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

BhInyCKHHUK MOJY4YUT BO3MOKHOCTH HAYUYHUThCS:

* 2PAMOMHO 0OPAAMBCS C 8eULeCN8AMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUs NPABUll IKON02UYECKU 0Oe30NaACHO20 NOBeOeHUs 8
OKpYdHCcaroueri NPUPoOHolL cpeoe;

* NOHUMAMb CMBICIL U He0OX00UMOCHb COONI00EHUsI NPEONUCAHULL, NPeoNdedemblX 8 UHCMPYKYUSIX O
UCNONIL30BAHUIO IEKAPCME, CPedCcm8 ObImo8oU XUMUU u op.;

* UCNOIL308AMD npuobpeméntule KH0uesble KOMNnemeHmHocmu npu 8bINOIHEHUU
UCc1e008amenbCKUx NPOeKmos no U3yYeHUro C8oLCms, cnocob08 Noiy4eHUs U pacno3HABAHUsL 8eUleCm8;

* pazeusamsv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS Cpedcmea YCMHOU U NUCbMEHHOL
KOMMYHUKAYUU npu pabome ¢ mekCmamu y4eOHuKa u OONOIHUMENbHOU TUMepamypoll, CnpasoyHbiMu
maobauyamu, NPoAsIsAMb 20MOEHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUs NPU 00CYHCOEHUU Pe3YIbmamos
8bINOTHEHHOU pabOmbl;

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEWecmeax U XUMUUECKUX NPOYeccax, KpUmudecKu
OMHOCUMbCA K NCEBOOHAYUHOU UHPOpMayuU, HedoOPOCO8eCMHOU peKlame, KACAtouelcs: UCNONb308aAHUs
DPA3TUYHBIX 8EUjeCT8.

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL 0I5l NPAKMUYECKOU 0essmelbHOCMU YeN08eKd,



* OnuUCLIBAMb U3VUEHHble 00LEKMbL KAK CUCEMbl, NPUMEHSS T02UKY CUCMEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCMEMbl XUMUYECKUX DJIeMEHMO8 Ol
00vsACHEe U U NPe0BUOCHUS CBOLUICE KOHKPEMHbIX 8elecms;

* pazeugams UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM VenyoieHus 3HaAHUll 06 ucmopuu
CMAHOBNEHUS XUMUYECKOU HAYKU, e€ OCHOBHbIX NOMAMUL, NePUOOUYECKO20 3AKOHA KAK OOHO20 U3
BANCHEUUUX 3AKOHOB NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCIMUNCEHUSAX HAVKU U MEXHUKIL.

* COCMABIAMb MONEKYIAPHLLE U NOJIHbIE UOHHbLE YPAGHEHUS NO COKPAWYEHHBIM UOHHBIM YPABHEHUAM,

* NPUBOOUMb NPUMEPbL  Peaxkyuill, NOOMEePAHCOAWUX CYUIeCBOBAHUE B3AUMOCBAZU  MeNHCOY
OCHOBHbIMU KIACCAMU HEOPSAHUYECKUX 8elyeCmE;

* NPOCHO3UPOBAMb  PE3YIbMAMbl 8030€UCMBUS PA3IUYHBIX (DAKMOPO8 HA USMEHEHUe CKOpOCmu
XUMUYECKOU peakyuu;

* NPOCHO3UPOBAMb PE3VIbMAmbl 8030€UCMBUsL PA3IUYHLIX (DAKMOPO8 HA CMeujeHue XUMUYEeCKO20
PpasHosecus.

* NPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUeCms Ha OCHOBe UX COCMABA U CIPOEHUS],

* NPOCHO3UPOBAMb CHOCOOHOCMb 8eujecCmea NPoABIAMb OKUCIUMENbHbIE UTU 80CCMAHOBUMETbHbIE
CBOUCMBA € YUEMOM cmeneHel OKUCIEHUsL INIEMEHMO8, BX00AUWUX 8 €20 COCMA8;

* BbIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MeXHCOY Geujecmeamu 6 psody: Npocmoe
seuecmeo — OKCUO — 2UOPOKCUO — COJlb,

* OP2aHU308b16aMb, NPOBOOUMb VUEHUUeCKUe NPOeKmvl N0 UCCIe008AHUIO CBOUCME Belecms,
UMEIOWUX 8ANCHOE NPAKMUYECKOe 3HAUEHUe.

3.Coaep:xxaHue yueOHOro nmpeamMera

Bgenenue. [loBTOpeHne 0CHOBHBIX BONIPOCOB Kypca xumuu 8 kiacca (4 1)

[Tepuonnueckuii 3akoH u llepuoanueckast cuctema Xumuyeckux snemeHtoB .M. MenneneeBa B
CBETE TEOPHH CTPOEHUS aToMa.

Xumuueckas cBsi3b. CTpoeHHe BenecTna. TUIbl KpUCTATUIMYECKUX PEIIETOK.

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB. PacdeTsl Mo XWMHUYECKHM
YpaBHEHUSIM.

Jdemoncrpanuu. Tabmuia «Bunel cBszeity. Tabmuma « TUTIBI KpUCTAIUTHIECKUX PEIIETOK»

Tema 1. Knnaccupukanus xumudeckux peakmuii (5 1)

TemnoBoii 3¢ ekt xumMuueckoi peakuuu. TepMOXUMHUYECKUE YPaBHEHUS, PACUEThI 10 HUM.

CKOpOCTh XMMHUYECKHX peakiui. 3aBUCHUMOCTh CKOPOCTH XMMHMUYECKUX pEaKIHH OT pa3iIHYHBIX
YCIOBUH: OT TMPUPOJBI pEarupyrouux BEIIeCTB, IUJIOMAAM IOBEPXHOCTH COMPUKOCHOBEHMS,
KOHLIEHTPALIMM pearupyrolux BEIIeCTB, TEMIEpaTypbl, Karaiau3aTopa. XUMHYECKOE paBHOBECHE,
yCIIOBUS €r0 cMmelleHus. Pemenue 3amay.

JemoncTpanum. JleMOHCTpalMsi OMBITOB, BBIACHSIOIMIUX 3aBUCUMOCTh CKOPOCTH XUMHUYECKHX
peakiuii oT pa3nuuHbiX (aktopoB. Tabmuipl «OOpaTuMble peaknum», «XUMHUYECKOE pPaBHOBECHUEY,
«CxopocTh XuMU4ecKoi peakiuny. PacuetHole 3a1aun. PacueTsl o TepMOXUMUYECKUM YPaBHEHUSM.

IIpakTnyeckune padorpl. 1. VM3ydyeHue BIUSHUS YCIOBUN MPOBEACHUS XUMUYECKOM peakiuu Ha eé
CKOPOCTb.

Tema 2. XuMH4YecKHe peakiinu B BOIHBIX pacTBopax (9 1)

DNEKTPOIUTHl U HEAIEKTPOJUTHL. DIEKTPOJIUTUYECKAsT AUCCOLMAIINS BEIIECTB B BOJHBIX PACTBOpAX.
Nonbl. Katnonsl u aHuoHbI. ['uapatHas Teopust paCTBOPOB. DIIEKTPOIUTHYECKAsT TUCCOLMALUSA KUCIOT,
mienoveid u comneil. CinaOble M CHIIbHBIE ANEKTPOIUTHL. CTENeHb AWUCCOIMAIINU. Peakiinu noHHOTO
obMeHa. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakiini. OKUCIUTENh, BOCCTAHOBUTENb. [ MIPOIN3 COMEA.

JdemoncTpauuu. VMcnbiTanne pacTBOPOB BELIECTB HA JJIEKTPUYECKYIO MNPOBOAUMOCTH. [[BHKEeHUME
HWOHOB B DJIEKTPUYECKOM IIOJIE.

JlaGopaTopHblie onbIThI. Peakiiny oOMeHa MeXy pacTBOPaMH JIEKTPOJIUTOB.

IIpakTnyeckne padoThl. 2.PenieHne SKCIEPUMEHTAIbHBIX 3amad 1o Teme «CBOICTBa KHCIOT,
OCHOBAHMU U COJIEN KaK DJIEKTPOIUTOBY.

Tema 3. I'asorenni(5 4)



[lonoxxeHne TraJOr€HOB B IIEPUOAMYECKOM CUCTEME U CTpoeHue HuX aromoB. dusndeckue u
XUMHUYECKUE CBOMCTBA IaJIOTEHOB.

CpaBHuTeENIbHAs XapaKTepUCTHUKA rajnoreHoB. [IpiMeHeHne rajoreHos.

Xnoposonopoa. ITosnyuenue. @usnueckue cBoiictBa. CossiHas KUCIOTa U €€ COJIH.

JdemoHcTpanuu. Pusznyeckue CBOMCTBA rajoreHoB. [lomydenne Xa0poBoIopoaa U paCTBOPEHUE €T0 B
BOJIE.

JlaGopaTopHble onbIThI. Pacnio3HaBaHue COJSIHONM KUCIOTHI, XJIOPUIOB, OPOMHUIOB, HOAMIOB U MO/

IIpakTuyeckue padorsl. 3.IlomydeHne COITHON KHCIOTH U M3y4eHUE €€ CBOICTB.

Tema 4. Kucaopon u cepa (7 4)

[Tonoxenue KUCIOpoAa U cepbl B MEPUOJUYECKON CHUCTEME XMMHUYECKUX DJIEMEHTOB, CTPOEHHUE UX
aTOMOB. AJUIOTPOIHS KUCIOPOJ1a — O30H.

Cepa. Amnorpomnus cepbl. ®Dusmueckue M XUMHUECKHe cBoicTBa. HaxoxaeHue B mpupone.
[Ipumenenne ceprl. Oxcup cepbi(IV). CepoBogoponHas M cepHUCTas KUCIOTHI U uX coid. Okcun
cepol(VI). Cepnas xkucnota u ee conu. OKUCTUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOMN KUCIIOTHI.

[ToHsiTHE O CKOPOCTH XUMUYECKUX peakuuid. Katanu3aTopsl.

JemMoHcTpanum. AJUIOTpOIUs KUCIOPOa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMH MPUPOIHBIX CYIb(QUI0B,
cynbdartos.

JlabopaTopHble onbIThl. Pacnio3HaBanue cynbpui-, cyabpuT- 1 cylb(ar-uoHOB B pacTBOpe

IIpakTnueckne padorsl. 4.Penenue skciepuMeHTANIbHBIX 3aa4 1o TeMme «Kucnopoa u cepay.

Pacuernble 3amgaum. BeluncieHuss 1Mo XUMUYECKHM YypaBHEHUSIM peakIUid Macchl, KOJUYECTBa
BEIECTBA WM 00beMa M0 U3BECTHOM Macce, KOJIMYECTBY BEIIECTBA UM 00BEMY OJHOTO U3 BCTYHAIOUINX
WM TOJTYYaOLUXCSl B PEaKIIUU BEUIECTB.

Tema 5. A3ot u pocdop (8 )

[Tonoxenune azota u ¢ocdopa B MEPHUOIUUECKON CHCTEME XMMUYECKHX AJIEMEHTOB, CTPOEHHE HX
aTOMOB. A30T, (U3HUYECKHE U XUMHYECKHE CBOMCTBA, MOJIy4eHHE W TpuMeHeHue. KpyroBopor a3ora B
npupoae. AmMuak. @u3nUecKUe U XMMUYECKHME CBOWCTBA aMMHMaka, MojydeHue, npumeHeHue. Coinu
amMonus. Oxkcuabl azota(ll) u (IV). A3oTHas kucnora u ee conmu. OKHCIUTETbHBIE CBOMCTBA a30THOM
KHUCIIOTBHI.

®dochop. Ammorporus (Pochopa. Dusmueckue u XuUMUUYeckue cBoicTBa (Qocdopa. Oxcupg
dhocdhopa(V). OprodochopHas KUCIOTa U €€ COJIH.

MunepasnbHbie y100peHusl.

JemouncTpanuu. [Tonyyenne amMMmuaka M ero pactBopeHue B Boje. O3HakomiieHHE ¢ oOpasuamu
MIPUPOIHBIX HUTPATOB, hochaToB.

JlaGopaTropHble omnbIThbl. B3aumoselictBue cosieil amMmMoHHMs co  1ienodyamu. O3HAaKOMIJIGHUE C
a30THBIMHU U (HOCHOPHBIMU yIOOPESHUSIMHU.

IIpakTnyeckue padorel. 5.1lonydeHne aMMuaka U U3ydeHUE €ro CBOMCTB.

Tema 6. Yriaepoa u kpemuuii (10 4)

[TonoxeHue yriepoja U KpeMHMs B NMEPHOAUYECKON CUCTEME XMMHUYECKUX IEMEHTOB, CTPOCHUE UX
aTOMOB. YTIUIepoJ, aJUIOTPONHble MoAM(UKanuU, (U3NYECKHEe M XUMHMUYECKHE CBOMCTBA yriepoja.
VYrapublil ra3, cBoiictBa M ()U3MOJOTHMYECKOE MAEHCTBHE HA OpPraHW3M. YTJIEKUCIBIH ra3, yrojbHas
KHCII0Ta U ee conu. KpyroBoport yriepona B pupoe.

Kpemunit. Oxcun xpemuusi(I1V). Kpemuueas kucnota u ee conu. Crekino. LlemeHT.

JemoncTpanuu. Kpucranmmueckue pemerkd anmasa M rpaguta. 3HAKOMCTBO C oOpas3lamu
IPUPOJHBIX KapOOHATOB U CHIMKATOB. O3HAKOMJIEHHE C Pa3IMYHBIMHU BUJAMU TOIUIMBA. O3HaKOMJIEHUE
C BUJAMH CTEKJIA.

JlaGopaTopHble onbIThbl. O3HAKOMJIEHHE CO CBOMCTBAMHM M B3aUMOIIPEBpAILEHUSIMH KapOOHATOB U
rusipokapOonatoB. KauecTBeHHBIE peakIMK Ha KapOOHAT- U CHIIMKAT-UOHBI.

IIpaktuueckne padorsl. 6.1lonyuenne okcupa yriepona(IV) u  u3ydeHue ero  CBOWMCTB.
Pacnio3naBanue kapOOHaTOB.

Tema 7. O6uue cBoiicTrBa MeTawioB (1149)
[TosmoxkeHne MeTaioB B IMEPUOAUMYECKOW cUCTEME XuMHUYeckux dieMeHTtoB JI. 1. Menneneesa.
Meramnuueckas cBsi3b. PU3NYECKHE U XUMUYECKUE CBOMCTBA METAJIOB. Psii HANpsKEHUI METAJIOB.



[Tonsitue o Metamurypruu. CrocoObl noxyueHust MetayuioB. CriaBsl (CTaslb, YYT'yH, AIOPATIOMHHHMN,
Opon3a). [IpoGiema 6€30TXOTHBIX TPOU3BOJICTB B METAITYPTUU M OXPaHa OKPYKAIOLIECH CpeIbl.

Ilenoynbie Mera/lIbl. [lonoXkeHNEe IIETOYHBIX METAIUIOB B IIEPUOAMYECKON CHUCTEME U CTPOCHHUE
atroMoB. Haxoxnenue B npupone. @uU3MUECKHE M XUMHYECKHME CBOMCTBA. [IprMeHEHHE IIEeTOYHBIX
METAJUIOB U UX COCAVHECHUM.

IlenroyHo3emMebHbIE MeTaJLIbL. [10/I0KEHNE 1IETOYHO3EMENBHBIX METAUIOB B IEPUOIUYECKON
CUCTEME U cTpoeHue aroMoB. Haxoxaenue B npupoje. Kanbuuii u ero coenuuenus. JKecTtkocTs BOJbI U
CTIOCOOBI €€ YCTpaHEHUsI.

AsroMuHuUi. [lonoxenue aaTOMUHNS B IIEPUOJUYECKON CUCTEME U CTPOECHME ero aroma. Haxoxaenue
B npupojae. dusnueckue U XMMUYECKHE CBOMCTBA alOMUHUA. AM(OTEPHOCTh OKCHJA W TMJIPOKCHIA
QITFOMUHMUSL.

Keaeso. [losoxenue xeie3a B NEPUOJUYECKOM CUCTEME U CTpoeHHe ero aroma. Haxoxnenue B
npupoje. Puznueckue U XUMUYECKHE CBOWCTBA skeine3a. Okcuibl, THApokcuabl U conu xeneza(ll) u
xeneza(Ill).

JeMoHcTpanum. 3HaKOMCTBO C 00pa3liaMM BaKHEWIIUX COJIEW HaTpHsl, Kalus, MPUPOIHBIX
COCIMHEHUI KalblUs, pyJaMu >Kejle3a, COCAUHEHMSIMH aliOMHHMS. B3auMmonelicTBHe UIEIOYHBIX,
IIEJIOYHO3EMETIBHBIX METAJUIOB U alIOMUHHMS C BOJOW. CkuraHume »xeie3a B KHUCIOPOAE M XJIOpE.
JlabopaTopHbie onbiThl. [lonyyenne ruapokcuga allOMUHMS M B3aWMOJEWCTBHUE €r0 C KHUCIOTaAMH U
menoyamu. Ilomydyenune ruapoxcunoB sxenesza(ll) u (III) u B3aumopeilicTBMe UX C KHUCIOTaMH H
HICJIOYAMH.

IIpakTnuyeckune padorel. 7.Pemenue skcriepuMeHTAIbHBIX 3371a4 M0 TeMe «MeTably.

Pacuernble 3agauu. Boluncienuss mo XMMHUYECKUM YpaBHEHMSIM Macchl, 00beMa WM KOJMYECTBa
BEIECTBA OJHOTO W3 IPOAYKTOB PEAaKIUU MO0 Macce MCXOJHOIO BEIIEeCTBA, 00bEMY WM KOJIUYECTBY
BEILIECTBA, COAECPIKALIEr0 ONPENEIEHHYIO JOJIO IPUMECEH.

Tema 8. OcHoBbI oprannyeckoii xumuu (9 4)

[lepBoHauanpHBIC TpEACTaBICHUS 00 OpraHWYecKUx BemecTBax [lepBoHavanbHBIE CBEICHUS O
CTPOCHHMH OpTraHUYECKUX BenlecTB. OCHOBHBIC TIOJIOKEHHS TEOPUH CTPOCHUSI OPTaHUYECKUX COCTUHECHHI
A. M. byrneposa. 3omepus. YpolieHHas Ki1acCuPUKaIAs OPraHUNIECKUX COCTUHEHUH.

VYraesonoponsl. Ilpenenbubie yriaeBomopoabl. MeraH, 3TaH. PU3MYECKHME U XUMHUYECKUE CBOMCTBA.
[Ipumenenue.

Henpenenbubie yrieBogopoanl. OTuiieH. PU3MYECKHMEe M XUMHYECKHME CBOWCTBa. IlpuMeHeHnwue.
Auerunes. JlueHoBble yriaeBojopoAbl. [IoHATHE O NHMKIMYECKUX YIIeBOJOpoAax (IIUKIOATIKaHBI,
6en30:).IIpupoiHbIe UCTOYHHMKHK YTIeBO0poAoB. HedTh M mpupoaHBINA ra3, UX NpUMEHEHHE. 3aliuTa
atMocepHOoro Bo3ayxa OT 3arps3HeHus. Criuptel. OgHOATOMHBIE CHUPTHL. MeTaHON.  DTaHOI.
dusnyeckue CBOMCTBA. DuU3HOIOTHYECKOE JIEHCTBHE CITUPTOB Ha OpraHu3M.
[Ipumenenne. MHOrOaToMHBIE  CIIUPTHL. DTHIICHIIMKONb., [ nunepun.  [Ipumenenue. KapOoHoBBIC
kucnotel. JKupel. MypaBeuHas U ykcycHas kucioTbl. dusmnueckue cpoiicTBa. [Ipumenenwue. Briciime

KapOOHOBbIe KUCIOTHL. CTeapuHoBas kucioTa. JKupbl — HPOAYKTH B3aUMOJICHCTBHUS TIIMIEPUHA H
BBICIIMX KapOOHOBBIX KUCIOT. Posb skupoB B mporiecce oOMeHa BellecTB B opranu3Me. KamopuitHocthb
KUPOB.

VYraeBojsl: ['Mr0K03a, caxapo3a — BaKHEHIIMe MpeJcTaBuTeNn yrieBoaoB. Haxoxaenue B mpupose.
®otocuHTe3. Posb ri110K03bl B MUTAHUM U YKPEIUIEHUH 310poBbs. Kpaxmai u 1emnono3a — npupoIHble
nosmMepsl. Haxoxnenue B npupone. [Ipumenenue.

benku — OGuononumepsl. CoctaB OenkoB. dyHkuuu 6enkoB. Ponp OenkoB B mutanuu. Ilonsartue o
(bepMeHTax ¥ TOpMOHax.
ITonumepsl — BBICOKOMOJIEKYJISIDHBIE COEIMHEHMUS. [TonmaTHiieH. [Tosnmmnponunes.

HOJ'II/IBI/IHI/IJIXJIOPI/II[. HpI/IMeHeHI/Ie MOJIMMEPOB.



4. TemaTnueckoe MJIAaHMPOBAHUE

Koa-Bo ara
Ne i/ Tema ypoka A IIpumeyanus
4YacoB | MpOBeJeHHA
Beenenue. [loBTOpeHne 0CHOBHBIX BONPOCOB Kypca xumun 8 kiaacca (4 u)
[Ieproanueckuil 3aKOH U MEpUOANYECKAs
1 cucteMa xuM. asemenToB 1. . Menaeneera 1
' B CBETE CTPOEHHUS aTOMOB. MHCTpyKTax MO
Tb u OT.
2. Xumnueckas cBsi3b. CTpoeHHE BEIIECTRA. 1
3 OCHOBHBIE KJIacChl HEOPTAaHUIECKUX 1
] COEJIMHEHUII.
4. Pacuérel N0 XUMHUYECKUM YpPABHEHUSM. 1
Tema 1.Knaccuduxauusi xumudeckux peakuuii (5u)
5(1) OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC 1
" | peakiumu.
6(2). | TemoBbie 3hGEKTH XUMUYESCKUX PEAKIIHH. 1
7(3). CKOpOCTh XMMUYECKOH PEAKIUU. 1
IIpakTuyeckas padora Nel. M3yuenne
8(4). | BAMAHHUSA YCIIOBHUI MPOBEACHUS XUMUIECKON 1
peakuuu Ha €€ CKOPOCTb.
9(5) OO6parumsie peakuun. [lonsTre o 1
" | XUMHUYE€CKOM PaBHOBECHH.
Tema 2. XuMu4ecKkne peakuuu B BOAHBbIX pacTBopax (Ju)
10(1) CyiHOCTh mpoiiecca EeKTPOIUTUIECKON 1
" | QMcconHaIni.
11(2). | duccormanus KUCIOT, OCHOBAHHUI M COJICH. 1
12(3) CnaOble 1 cubHBIE ANIEKTPOJINThL. CTeneHb 1
" | QMccoLHalnu.
13(4) -
(4) Peakiuu nosHoro ooMeHa. 2
14(5).
15(6). | I'mapoaus coueid. 1
IIpakTuyeckas padora Ne2. Pemienue
16(7) AKCMIEPUMEHTATBHBIX 3a7a4 1o Teme " 1
" | CBoO¥CTBa KHUCIIOT, OCHOBAHUM M COJICH Kak
IEKTPOJIUTOB"
O06o001u1eHNe, cuCTEMAaTU3aLUS U KOPPEKIIHS
17(8). | 3HaHmil, yMEHHII 1 HABBIKOB yJaIIUXCS 11O 1
rnaBam | u 2.
18(9). | Kontponsnas padota Nel no riaBam 1 u 2. 1
Tema 3. I"asorens (5u)
19(1). | XapakTepucTHKa rajoreHoB. 1
20(2). | Xuop. 1




21(3). | XiopoBOIOPOI: MOJIYYCHHUE U CBOMCTBA. 1

22(4). | ConsHas KUCIOTA U €€ COJIH. 1

IIpakTuyeckas padora Ne3 «Ilomyuenue

23(5). N .
) COJIIHOM KUCJIOTBI M U3y4EHHE €€ CBOMCTB

1

Tema 4. Kuciopon u cepa (74)

24(1). | XapakTepucTHKa KUCIOPOa U CEpPBHI.

25(2). | CaoiicTBa U MIPUMEHEHHUE CEPBI.

26(3). | CepoBomopos. Cynbbubl.

27(4). | Okcup cepsl (IV). CepHucras KUCIOTA.

28(5). | Okcun cepsl (VI). CepHast KucaoTa .
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29(6). | BaxHeifmie coeIMHEHUS TAIOTCHOB.

IIpakTnueckas padora Ned «Pemenue
30(7). | aKkcrieprMEeHTAIbHBIX 3a/1a9 [0 TEME 1
«Kucnopon u cepa».

Tema 5. Azor u docdop (8 w)

XapaktepucTtuka azota u gocdopa.
31(1). g 1
dusnyecKue ¥ XAMUYECKHE CBOMCTBA a30Ta
32(2). | AmMMmuaxk. 1
33(3) IpakTHyeckasi padora Ne5 «[Tonyduenue 1
" | aMMHaKa ¥ U3y4eHHUE ero CBOMCTBY.
34(4). | Comu aMMOHWS. 1
35(5). | AzorHas KucioTa. 1
36(6). | Comu a30THOM KHUCIIOTHI. 1
37(7). | Pocdop. 1
38(8). O"KCI/II[ dbochopa (V).DochopHas kucaoTa u 1
e€ CoJIH.
Tema 6. Yriaepoa u kpemumii (10 u)
XapakTepuCTHKA YIJIEpoia B KPEMHHUSL.
39(1). 1
AstoTponus yriepoja.
40(2). XUMHUYECKHE CBOWMCTBA yriiepo/ia.
AncopOrus.
41(3). | Oxcun yraepona (I1) — yrapubiii ras.
42(4). | Oxcun yraepona (1V) — yriaekucslii ras.
43(5) VYronbHas KUciIoTa u ee coi. Kpyrosopot 1
" | yrueposa B mpupoie.
IIpakTuyeckas padora Ne6 «Ilomyuyenue
44(6). | oxcuma yriuepona (V) u uzydenue ero 1
CBOMCTB. Pacro3HaBanune KapOOHATOBY.
45(7). | Kpemuuii. Oxcun kpemuus (1V). 1
46(8). Kpemuueas kucnora u eé conu. CTekio. 1
LlemeHT.




O06o006u1eHNe, cUCTEMAaTU3aALUS 1 KOPPEKIIHS

47(9). | 3HaHMIi, YMEHUI1 U HABBIKOB YYAIIUXCS 110 1
riaBaMm 3-6.

48(10). | KonTpoabsHas padora Ne 2 o rinaBam 3-6. 1

Tema 7. Metamasi (11 u)

Xapakrepuctika Mmetauio. Haxoxnenue

49(1). | MeTa/uIOB B MPHUPO/JIE U OOIIKME CLIOCOOBI UX 1
MOJTyYCHUS.
XUMHUYECKUE CBOMCTBA METAJIIOB.

50(2). | DeKTPOXUMHUYECKUHN Psijl HAIPSDKCHUN 1
METaJIJIOB.

51(3). | CrutaBsi. 1

52(4). | lllenouyHble METAILIBL. 1

53(5). | Maruwuii. [llenouHo3eMesbHBIC METALIBI. 1
Baxwuerinme coenTMHEHNS KaTbIUsL.

54(6). | o A t 1
JKEcTKOCTh BOJIEI.

55(7). | AmromuHwmii. 1

56(8). | Baxkueiimme coeMHEHUS aTIOMHHHUS. 1

57(9). | Kenezo. CoenuHeHMs *Kee3a. 1
IIpakTHyeckasi padora Ne7 «Pemenue

58(10). | sxcriepuMEHTAIBHBIX 3aa4 110 TEME 1
«Mertamib.

59(11). | KouTpoabHas padora Ne 3 o riase 7. 1

Tema 8. IlepBoHauyabHbIe NpeACTABIEHHS 00 opraHuyeckux Bemecrsax (9u)

60(1). | Oprannyeckas XUMHS. 1

61(2). [IpenenbHble (HACHIIICHHBIC) 1
YIJIEBOJAOPOIBI.

62(3) HenpenenbHble (HEHACHIIICHHBIE) 1
YIJIEBOJAOPOIBI.

63(4). | Iloaumepsr. 1

64(5). | IlpousBoaHbie yriaeBoa0po10B. CIHPTHI. 1

65(6). Kap6oHoBbie kuciaoThl. CII0KHBIC IPHPHI. 1
XKupsr.

66(7). | YrieBosl. 1

67(8). | AMunokuciaoTHI. beskw. 1

O06o00611eHNe, cuCTEMAaTU3aLUS U KOPPEKIIHS
68(9). | 3HaHMIi, yMEHHI U HABBIKOB YYAIIUXCS 110 1
rinase 8.




