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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ygebHOTro Kypca mo xumun 1 11 kimacca paspadorana vHa ocHose @T'OC BTOpOro
MOKOJIEHH 1, TPUMEPHOH IPOTPaMMBI OCHOBHOTO 00IIIero o0pa3oBaHus o XuMuH (0a30BBIH YPOBEHB) U aBTOPCKOM
nporpammsl O.C. 'abpuemnsaa (I'abpuensa O.C. nporpamma kypea xumun 111 10-11 krmaccoB o0meo0pa3oBaTeIbHBIX
yupexaennit M: Ipoda,2013r). @enepansroro nepedns yaeounkoB (IIpuka3 Ne 632 ot 22.11.2019 MunucrepcTBa
npocsemenus Poccutickoit @eneparyn);

- [Tonosxxenus o padoueii mporpamme MBOY «COIII Ne33y;
- YuebHoro miana MBOY «COIII Ne33» ua 2021-2022 y4ueOHsIi rog;
- T'ogoBoro kanergapuoro rpaduka MbOY «COII Ne33» rHa 2021-2022 y9eOHBIHA TOA.

Mecto yuyeOHOro mpeaMeTa B Yy4eOHOM IJIaHe. XWMHS BXOOUT B IPeAMETHYIO 00JacTh
«ecTecTBeHHOHay4IHas». [Iporpamma paccunTtana Ha 68 daca (2 waca B Hezmemro). Mcxoas W3 TOZOBOro KaJeHAapHOTO
rpaduka MBOY «COIII Ne33» wna 2021-2022 y4ueGHbIii rox paccunTal Ha 34 yaeOHBIX HeIeb, CJIeI0BATEIbHO, TOTOBON
KOJIMYECTBO YacoB OyIeT cocTaBIATh 68 wacos.

OﬂHOf/i U3 BaXXKHEHIINX 3a7ay O6y‘IeHI/IH B CpeﬂHeﬁ HIKOJIC ABJIACTCA INOATOTOBKA OGy‘IaIOHII/IXCH K
OCO3HAaHHOMY MW OTBCTCTBCHHOMY BbI60py JKU3HCHHOTO H HpO(l)CCCI/IOHaJ'ILHOFO IIyTH. O6yqaroumecs{ JOJIDKHBI
HaYy4YUTBCA CAMOCTOATCJIbHO CTAaBUTH LECJIU U ONPEACTATH IMYTU UX AOCTUIKCHHA, UCIIOJIB30BATh npno6peTeHH1)n71 B
IIKOJIC OIIBIT ACATCIbHOCTHU B peaﬂbHOfI JKU3HH, 3a paMKaMH yqe6H0r0 mnponecca.

CoryacHO 00pa30BaTEILHOMY CTAHAAPTY 2NAGHbBIE UEAU CPeOHe20 00ue20 06pa308anUs.

- (1)OpMI/Ip0BaHI/Ie LEJOCTHOTO NPEACTABJIICHUA O MUPC, OCHOBAHHOT'O Ha HpI/IO6p€TeHHLIX 3HAaHUAX, YMCHUAX
U criocofax ACATCIBbHOCTH,

— mpuoOpeTeHHe OMbITa Pa3HOOOPa3HOMN JIESITENbHOCTH, ONBITA TIO3HAHUS U CAMOIIO3HAHNS;

— TOATOTOBKA K OCYIIECTBICHHUIO OCO3HAHHOTO BBIOOpa HHANBUIYAIBHOH 00pa3oBaTe IbHON HITH
podeCcCHOHANBLHON TPaCKTOPHUH.

Bonbioif BKIIa] B TOCTHKEHHE STUX IIEJIeH CPEIHETO 00IIero 00pa3oBaHus BHOCUT U3yUEHUE XUMUU, KOMOPOEe
npu3eano obecneuums.

e (hopMHpOBaHHE CUCTEMbI XMMUYECKHX 3HAHMI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHHBI MHUPa;

e  pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX WHTEIJIEKTyaJlbHOE W HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dbopMHUpOBaHHE Y HUX T'YMAHHCTHYECKUX OTHOIICHHHA U DKOJOTHMUYECKH I1€JIECOO0PA3HOTO MOBEACHUs, B OBITY U
TPYZLOBOM JESTEIHOCTH;

e BBIPAOOTKY y 00yUaronuxcst TOHUMaHUs 00IECTBEHHON MOTPEOHOCTH B Pa3BUTHU XMMHH, a TAKKe (POPMUPOBAHHE
y HUX OTHOLICHUS K XMMHH KaK BO3MOXHOW 00J1acTH OyAyliei NpaKTHIeCKOH IesITebHOCTH;

e (dopMUpOBaHNE YMEHU OE€30MMaCHOTO OOpaIIeHHsI ¢ BEIECTBAMH, UCIIOJIb3YEMBIMH B MTOBCEAHEBHON KHU3HU.

IIporpamma paccunTtana Ha 68 4acoB, B TOM YHCJIie HA KOHTPOJBHBIE U MpakTHUecKne padboTsl. KOHTPOIBHBIX
pabot — 3, mpakTu4yeckux padbor — 3

YMK:

1. T'abpuensa O.C. Ilporpamma kypca xumun 1 10-11 xiraccoB o0meoOpazoBaresbHbIX yupexaeHuid. — M.: poda,
2015.

2. T'abpuensn O.C. Xumust: 11 kiace: yueOnuk / O. C. ['abpuensn.- 5-¢ u3a., crepeotun. — M.: poda, 2018. — 223, [1]
C. I WL

3. Xumus: 11 knacc. KonTposbHble 1 ipoBepouHble padoTh! kK yueOHuky O.C. ['abpuensna «Xumus. ba3oBblil ypoBeHs.
11 xmacc»: yuebHoe nocobue / M.A. AxmetoB. — M. : [Ipocda 2015. - 220, [4] c. :u.



OTnuauTensHBIE 0COOCHHOCTH pabodel MpOrpaMMBI IO CPaBHEHHIO C aBTOPCKOM MPOTPaMMOi OTCYTCTBYIOT.

Hean nzydyenns xumuu B 11 kaacce:

— ¢opMmupoBaHHe Y 00yJaIOIUXCsl YMEHHS BUACTh U IOHUMATh LIEHHOCTh 00pa30BaHus, 3HAYUMOCTb
XMMHUUYECKOTO 3HAHMS JUIS KXKJIOT0 YeJI0BeKa, HE3aBUCHMO OT €ro Npo(hecCHOHATIBHON e TeIbHOCTH;

— ¢opMmupoBaHHe y 00yJaroIUXcsl yMEHHI pa3nndath (GakThl U OLICHKH, CPAaBHUBATH OLICHOYHBIC BBIBOIBI,
BUJIETh UX CBSI3b C KDUTEPUSMH OLICHOK M CBSI3b KDUTEPHUEB C ONPEIEICHHON CUCTEMOMN IEHHOCTEH,
(hopMyIHpOBaTH M 000CHOBBIBATH COOCTBEHHYIO TIO3UITHIO;

— ¢dopmupoBaHre y OOYYaIOMMXCS ILEIOCTHOTO TPEACTABICHHS O MHUpPE M POJIM XHMHH B CO3JaHUH
COBPEMEHHOMW €CTECTBEHHOHAYYHO!H KapTHHBI MUPa; YMEHUS O0BSICHATH OOBEKTHI M ITPOLIECCHI OKPY KaIOIIEH
JeUCTBUTETTBHOCTH — IPUPOTHOM, COLMANBHON, KYJIBTYPHOM, TEXHUUECKON CPeMibl, — UCIIOJIb3YS ISl 9TOr0
XMMHUYECKHE 3HAHUS;

- IpHoOpeTeHne 00y4aIOIIMMHUCS OTIbITa PAa3HOOOPA3HOH AEATEIBHOCTH, OIBITA TO3HAHHS U CAMOTIO3HAHUS; KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHTHOCTEH), IMEIONNX YHUBEPCAIFHOE 3HAUECHHUE ISl PA3JINYHBIX BUAOB JIESITEIEHOCTH
— HaBBIKOB pPELICHUS IPOOJIeM, IPUHATHUS PEIICHHH, IIONCKa, aHAIH3a U 00pabOoTKH HHPOPMAIMU, KOMMYHHKaTHBHBIX
HaBBIKOB, HAaBBIKOB W3MEPCHUI, HABBIKOB COTPYJHHYECTBA, HABBIKOB 0E30IIaCHOTO OOpAIlEHMSI C BELIECTBAMHU B
TIOBCETHEBHOW JKU3HH.

3agauu yueOHOro Kypca:
(hopMHPOBATH MPECTABICHNS 0 XUMUYECKOW COCTABIISIIOIIEH eCTEeCTBEHHOHAYYHO! KapTHHBI MUPa; YMEHUS OOBSCHATD
O61)€KTI)I 1 MPOLECChI Oprnca}omeﬁ HeﬁCTBHTeHLHOCTH, HCIOJIB3YA IJId 9TOTO XUMUYCCKNUC 3HAHUS,

Pa3BUBATH [TIO3HABATCIBbHBIC HHTCPCChI, MHTCIUICKTYAJIbHBIC U TBOPUCCKUC CIIOCOOHOCTH ydamuxcs B [IpOLecCce N3y4CHU
HMH XUMHYECKOU HAYKH U €€ BKJIaJid B COBpeMeHHHﬁ Hay‘IHO'TeXHI/I‘ICCKI/Iﬁ porpecc;

Pa3BUBATh YMCHUL pa6OTaTI> C BCIICCTBAMH, BBIIIOJTHATH HCCJIIOKHBIC XUMHNYCCKHEC OIIBITHI, CO6J'IIO,Z[aTL IpaBujia TCXHUKHU
6630HaCHOCTI/I, rpaMOTHO NPUMCHATbD XUMHWYCCKHUC 3HAHMS B O6H.ICHI/II/I C HpPIpOZ[Oﬁ;

PacKpbIBaTh pPoJib XMMHUH B PEIICHUH INI00aIbHBIX MPOOJIEM YeI0BEYeCTBa;

pa3BHBaTh JIMYHOCTH oOOydYaromuxcsi, (GopMHpOBaTh y HUX T'yMaHHCTHYECKMX OTHOIIEHHH M IKOJOTMYECKH
11e71ec000Pa3HOro MOBECHUS B OBITY U B TPYAOBOH EATEIHHOCTH.



O0mmas xapakTepuCTHKA Y4eOHOTro npoiecca (OCHOBHbIE TEXHOJOTHH, METO/IbI, (JOPMBI 00yUYeHHsI, B T.4. s
nereii ¢ OB3).

Texnonoruu
[InanupyeTcs UCNOJIb30BAaHUE CIAEAYIOIIMX EJArOTMYECKUX TEXHOJIOTUM B IPENOJaBaHUH MPEIMETA:

. 3mopoBbecOeperatomniye
. [IpobnemuoOTO 0OYUCHHS
. UrpoBblie
. NuopManimoHHO-KOMMYHUKAIIHOHHBIE
. Pa3BuBatorero o0yuenus
. IIpoekTHble
. MuddepenuupoBaHHOTr0 00yUCHUS
. CocTaBieHHs alTOPUTMA BBITIOTHEHUS 3a1aHIS
. Pa3BuTHA HaBBIKOB CaMOTIPOBEPKH, CAMOKOHTPOJIS
10. KouncTpynpoBaHust (MOJSTHPOBAHNS)
11. UKT-TexHonorun
@opMbl OpraHu3amui o0pa3oBaTejJbHOro mpomecca: OOmekmaccHble (OPMBL  YPOK, cobecemoBaHHE,
KOHCYJIBTAIlMs, TpakTHueckas pabora. ['pynmoBsie GopMmbl: rpymmoBas paboTa Ha ypoKe, TPYIIIOBOH IMPAaKTHKYM,
IpYIIIOBBIE TBOpUECKHE 3aaHus. MHauBUAyanbHbIe (JOPMBL: paboTa ¢ IUTEPaTYPOi WU SIEKTPOHHBIMH UCTOYHHKAMU
nHopManny, TMUCbMEHHBIC YNPaKHEHMs, BBIIOJIHEHWE WHAMBUAYaJbHBIX 3aJaHul, pabora c 0O0yyaromMMHU
MpOrpaMMaMy 32 KOMIBIOTEPOM.
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MeToab! 00yUueHHs: CIIOBECHBIE — pacckKas, Oecena; HarJsIHbIe — WILTFOCTPAIMH, IEMOHCTPAIMU KaK OOBIYHbBIE, TaK
U KOMITBIOTEPHBIE; IPAKTHYECKUE — BBITIOJIHEHNE TPAKTUYECKUX PabOT, caMOCTOsITeNIbHas paboTa co CIpaBOYHHKAMHU
U JIUTepaTypoit (0OOBIYHOM U 3IEKTPOHHOM), CaMOCTOATENbHbIE MMCHbMEHHBIE YIIPAXHEHUS, CAMOCTOsITeIbHAs padoTa 3a
KOMIIBIOTEPOM.

Buasl u ¢opMbl KOHTPOJIA: (QPOHTANBHBIN W WHIMBHIYAJIBHBIH ONPOC; OTYETHl MO MPAKTHYECKUM U pabdoram;
TBOpUECKHE 3aJlaHus (3aiura pedeparoB U MPOEKTOB, MOACIMPOBAHUE MPOLIECCOB U 00BEKTOB), TECTOBBIH KOHTPOJI,
IIPOBEPOYHBIE U IPAKTUIECKHUE PAOOTHI.

Pabouast mporpaMma opreHTHpOBaHa Ha oMok pedenky ¢ OB3 B peanuzanuy ero MHIMBHAYaIbHBIX 00pa30BaTEeIbHBIX
BO3MOXKHOCTEH M TOTpeOHOCTEl M CO3/aHMe YCIIOBHH /IS YCIICIIHOTO Pa3BUTUS C YYETOM HHAWBUAYaJIbHBIX
0COOCHHOCTEH ICUXMYESCKOT0 M (PU3MUYESCKOT0 3I0pOBhs. BBUIY ncuxomornueckux ocobennocteit aereit ¢ OB3, ¢ nienbio
YCUJICHHS TPAKTUUECKOW HaNpaBIeHHOCTH OOy4YeHHsS MpPOBOIUTCA KOPPEKIMOHHAs paboTa, KOTOpas BKIIOYACT
OpTaHM3aIUIO JOMOJHUTENBHBIX 3aHATHH 10 MpeaMeTy, a Takke 0e30aphepHO, pa3BUBAIOIIEH MTPEIMETHON Cpebl —
co3anue arMocgepbl SMOLMOHATBHOTO KoMmdopTa, GopmMupoBaHHE B3aUMOOTHOLIEHHWH B JyXe COTpPYAHHYECTBA M
MIPUHATHS 0COOCHHOCTEH K100 — (HOPMHUPOBAHKE TIOZUTUBHOM, COIIMATIBHO HANPABICHHON y4eOHONH MOTHBAIIMUA —
NIPUMEHEHNE aJICKBaTHBIX BO3MOXHOCTSIM M IOTPEOHOCTSIM OOyYaromerocsi COBPEMEHHBIX TEXHOJOTHH, METONOB,
IpUeMoB, GOpM opraHu3anuy yueOHoi paboTsl : paboTa C pUCYHKaMH ,CHCTEMaTHYeCKas CJIoBapHast paboTa pacimpseT
JIEKCHYECKUH 3amac JeTeil CO CHIDKCHHBIM HWHTEJUIEKTOM, ITOMOTaeT MM IPAaBMIIBHO YHOTPEONIsATh HOBBIE CIOBa NPH
nickMe .BakHelnyto poib B OBIaJIcHHH OMOJIOTHYECKUMH MOHSATHSIMHU WI'PAIOT JIOTHYECKHE AEHCTBUS: CPaBHEHHE U
YCTaHOBJICHHE TIPUYMHHO — CJICICTBEHHBIX CBA3EH, paboTa ¢ Tabnuiamu.

IIpu opranuszanuu yuyeOHbIX 3aHATHI ¢ yyamumucs ¢ OB3:

1. OcyuiecTBisieTcss MHAMBUAYaJIbHBIN TOXO0/ K KaKA0MY yuaiemycs.2. [IpenoTBpaiaercsi HacTyIIeHUe YTOMIICHHS,
UCIIONB3YIOTCA JUIS 3TOTO Pa3HOOOpa3HbIe CpeicTBa (YepeaoBaHNe YMCTBEHHON U MIPAKTHYECKOH AeSTEIbHOCTH,
TIpENoIHECEHNE MaTepraa HeOOJIbIIMMH JI03aMH, UCIIOJIb30BaHNE HHTEPECHOTO U KPACOYHOTO AUAAKTHUECKOTO
Marepuaa)

3. CobrotaeTcss HOBTOPHOCTH OOYYEHUS HA BCEX 3Talax ypoka.

4. IIposBiATE 0COOBIN MTearornaeckuii TakT. [IoCTOSHHO MOAMEYaTh U MOOIMIPSATh MaNCHIINe YCIeXH JIeTeH,
CBOEBPEMEHHO U TAKTHYHO IIOMOTaTh KaXXI0My peOeHKyY, pa3BHBATh B HEM BEPY B COOCTBEHHBIE CHIIBI M BOSMOXKHOCTH.



[nanupyemsblie pe3yabTathbl (JIMUHOCTHBIE, MPeIMeTHbIe, MeTanpeIMeTHbIe Pe3yJbTATHI OCBOEHHS Y4eOHOro
npeaMera)

I{eHHOCTHBIC OPUEHTHPHI KypCa XMMHUHU B OCHOBHOH IITKOJIC OTIPEIIENIAIOTCS CreM(MUKON XUMUK Kak Hayku. [loHsATHE
«IEHHOCTH» BKITIOYACT CAUHCTBO OOBEKTHBHOTO (CaM OOBEKT) M CyOBCKTHBHOTO (OTHOIICHUE CYOBEKTa K OOBEKTY),
MO3TOMY B Ka4eCTBE IICHHOCTHBIX OPHEHTHPOB XMMUYECKOTO 00pa30BaHUs BBICTYMAIOT OOBEKTHI, U3ydaeMbIe B Kypce
XUMHH, K KOTOPOMY y OOydaromuxcs (pOpMHPYETCs IICHHOCTHOE OTHOIICHHE. [Ipu 3TOM BEOyHIyIO pOJIb HIPAIOT
MMO3HABATENBHBIC IICHHOCTHU, TaK KaK JJAHHBIN Y4eOHBII MPEIMET BXOUT B TPYIITY MPEIMETOB O3HABATEILHOTO IIHKIIA,
IJIaBHAS LEJIb KOTOPBIX 3aKII0YAETCS B U3yUEHUU IPUPO/IBL.

OCHOBY TO3HaBaTEIbHBIX IIEHHOCTEH COCTABIAIOT HAYYHBIC 3HAHWS, HAyYHBIE METOMBI TIO3HAHUS, a IIEHHOCTHBIC
OpHueHTaIuH, (opMHUpyeMbIe y 00yJaromnXcs B TIPOLIECCE U3YICHUS XMMHH, IPOSBILIIOTCS

— B IPU3HAHHUU LEHHOCTU HAYYHOTO 3HaHMS, €r0 MPaKTHYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;
— B IICHHOCTH XUMHUYECKUX METO/IOB UCCIIEOBAHUS KUBOM U HEXKUBOU MPUPOIBI;
— B NOHHUMAHHHU CJIOXXHOCTH M MPOTHBOPEYHBOCTH CaMOTO MpoIlecca MO3HAHUS KaK W3BEYHOTO CTPEMIICHHS K
WCTHHE.
B xadecTBe 00BEKTOB IIEHHOCTEH Tpyia 1 ObITa BRICTYIAIOT TBOPYECKas CO3UAATENIbHAS AeSITEIBHOCTD, 3I0POBHIi 00pa3
JKHI3HH, a ICHHOCTHBIC OPUCHTAIIUH COJICPXKAHUS Kypca XUMHU MOTYT paCCMaTPUBAThCsI Kak (popMupoBaHHUE:
- YBaXHUTEIHLHOTO OTHOUIEHHS K CO3UIATEIbHOM, TBOPUECKOH eATeNbHOCTH;
- MOHUMAaHHS HEOOXOIUMOCTH 3I0POBOTO 00pa3a KU3HHU;
— moTpeOHOCTH B OE3yCIIOBHOM BHITIOJIHEHUH TIPaBHII O€30ITACHOTO HCIIOIB30BAHUS BEUICCTB B ITOBCETHEBHOM
JKU3HU;
— CO3HATEIBHOTO BEIOOpa Oymymeii mpodeCcCHOHATBHOMN AeATEIIEHOCTH.
—  OIBIT 3MOIMOHATBEHO-IIEHHOCTHBIX OTHOIICHUH, KOTOPBIC YYalIHecs MOIyYaroT MPU U3yUeHUH Kypca XUMHH B
OCHOBHOH IITKOJIE, CIOCOOCTBYET BBHICTPAMBAHUIO IMH CBOCH JKHU3HEHHOH TTO3UIIHH.
Xumus mo3BoJsieT (OPMHUPOBATH MOTPEOHOCTH YENIOBEKA B KPAacoTe M ACATEIHHOCTH IO 3aKOHAM KPacoTHI, TO €CTh
ACTETUYECKUE IIEHHOCTH.
Kypc xumun oOmajgaeTr BO3MOKHOCTSAMH UIS (POPMHPOBAaHUS KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX
COCTaBJIAIOT MPOIIECC OOMICHUS, TPAMOTHAS pedb, a ICHHOCTHBIC OPHECHTAIINY HATIPABIICHBI HA BOCITUTAHUE Y YUIALIIXCS:
— TIPaBWIBHOTO HCIIOIB30BAHUSA XUMUIECKOH TEPMUHOJIOTHH U CUMBOIIUKHY;
- HOTpe6HOCTI/I BCCTHU JUAJIOT, BBICJIYIIUBATH MHCHUE OIINIOHCHTA, Y4aCTBOBATh B JUCKYCCHUHU,

— CIIOCOOHOCTH OTKPBITO BbIpAXKATh U apTYMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHMUS.

Oco0eHHOCTH coJep:kaHNs 00yUeHNsI XHMHH B Cpe/iHeH (IIOJTHOM) IKoJIe 00YyCIIOBIICHBI CIENU(UKOH XUMHUHU KaK
HayKHW U MOCTAaBJICHHBIMH IECJIAMU. OCHOBHBIMH Hp06ﬂeMaMH XUMHUU SABJIAIOTCA U3YUYCHHUE COCTaBa U CTPOCHUSA
BCHICCTB, 3aBUCUMOCTH HUX CBOMCTB OT CTpOCHUS, TOJTYYCHHUEC BEIICCTB C 3a/laHHBIMU CBOﬁCTBaMH, HUCCJIICAOBAHUC
3aKOHOMEPHOCTEN XMMMUYECKUX PEAKLUM U IIyTeil YNpaBiIeHUs UMHU B LIEJAX IOJYyYEHUS BELIECTB, MAaTEPUAJIOB,
sHeprun. [ToaToMy B paboueit mporpamMme 1Mo XMMUU HAIIUTA OTPaKEHNE OCHOBHBIE COJepKATEebHbIC TUHUH:

«BemiecTBo» — 3HaHUS O COCTaBE M CTPOCHMM OPTaHMYECKHX BEIIECTB, MX BAXHEUIINX (QUBNIECKUX U XUMHUYECKHUX
CBOIiCTBaX, OMOJOrMYECKOM [EHCTBHUMU.

«XHUMHYIeCKas peakuus» — 3HAHUA 00 YCJIOBUAX, B KOTOPBIX IPOABIAOTCA XUMHUYCCKUC CBOICTBa OPraHnv4CCKuX
BCIICCTB, crocobax YHupaBJICHUA XUMHUYCCKUMMU IIPOLIECCaMU.

«HpI/IMeHCHI/Ie BCHICCTB» — 3HAHUA U OIIbIT HpaKTI/I‘IeCKOI\/‘I JACATCIBbHOCTU C
OpraHUYCeCKUMU BCIIECCTBAMU, KOTOpBICHaI/I6OJ'I€C qacTo yl'[OTpG6J'I$IIOTC$I B
MOBCEIHEBHOM JKU3HHU, IUPOKO UCTIOJB3YIOTCA B IPOMBIIIIJICHHOCTH, CCJIbCKOM XO3HﬁCTBe, Ha TpaHCIIOpTE.

«SI3BIK XUMUM» — CHUCTEMa BAXXHEHUIIIHUX MOHITUN XUMHU U TCPMHUHOB, B KOTOPBIX OHH OIMMCBIBAIOTCA, HOMCHKJIATypa

OpPraHWYECKHX BEIIECTB, T. €. UX Ha3BaHMA (B TOM YHCIIC ¥ TPUBUAIBHBIC), XUMIUECKHE (POPMYJIIB H YPABHEHHUS, a TAKXKE
IIpaBHjIa epeBoia HHYOPMAITH C €CTECTBEHHOTO S3bIKA HA S3BIK XUMHUH U 00paTHO.

OO0mas xapakTepucTHKa y4e0HOr0 mpeaMera

Copepxanre Kypca XUMUHU Ha 0a30BOM YPOBHE TIO3BOJIUT:

—  COXPaHWTH JIOCTATOYHO IETIOCTHHIN U CHCTEMHBIN KypC XHMHUH, KOTOPBIi (hopMupoBacs Ha MPOTSHKEHIH
JIECATKOB JIET, KaK B COBETCKOM, TaK U B POCCUICKOM ILIKOJIE;



—  0CBOOOIUTH KypC OT UIJNUIIHE TCOPETUIUPOBAHHOTO U CIIOKHOIO MaTepHaia, s OTPaOOTKH KOTOPOro
TpeOyeTcsi HeMaJlo BpeMEeHH;

—  MAaKCHMAJIbHO COKPATHTh Ty OMHCATEIbHYIO YaCTh B COACPIKAHIM yUeOHOM TUCIUIIINHBI, KOTOPAs HOCHT
cyry0o 4acTHBIH XapakTep U YMECTHa, CKopee, AJIsl TPOQHIBHBIX MIKOJ U KJIAaCCOB;

— BKJIIOYATH B KypC MaTepwall, CBS3aHHBI C TIIOBCEIHCBHON JKM3HBIO UENOBEKa, C Oymymeit
podeCCHOHANBHOM eI TEeNbHOCTHIO BBIITYCKHHKA, KOTOPasi HE UMEET SIPKO BHIPAKEHHOM CBSI3M C XUMHUECH.
JIMYHOCTHBIMH pe3yJIbTATAMM H3yUCHHUS NpeaMeTa « XUMUID» ABISIIOTCS CIEAYIOINE YMEHHUS:

- B IICHHOCTHO-OPHEHTAI[MOHHOW cdepe — UyBCTBO TOPAOCTH 34 POCCHHCKYI0 XHMHYECKYIO HayKy, T'YMaHHU3M,
OTHOIIEHHE K TPYAY, LETICyCTPEMIICHHOCTb;

- B TPYIOBOH cdepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY HaimbHEWIIed oOpa3oBaTeNbHOW W MpOQecCHOHATHHON
TPaeKTOPHHY;

- B IIO3HABaTeJbHOM (KOTHUTHBHOW, HWHTEJUIEKTYaJIbHOH) cdepe — yMeHHe ymnpaBisTh CBOEH IO3HABAaTEJIbHON
JeSITebHOCTBIO.

MeTanpeleeTHban pe3yJbTaTaMi OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IpOrpaMMBbl IO XUMUH SABJIAIOTCA:

- HCIIOJIb30BaHHEC yMeHI/Iﬁ 1 HaBBIKOB Ppas3IMYHbIX BUIOB MO3HaBaTEJILHOMI JACATCIIBHOCTH, NMPUMEHCHUN OCHOBHBIX
METOJIOB TIO3HAHUs (CUCTEMHO-MH()OPMAIMOHHBIN aHalIM3, MOJEIHPOBAHKE) IS HM3YYCHHs pa3IMuHBIX CTOPOH
OKpyKarouiel AeiCTBUTEIbHOCTH;

- UCIOJIb30BAHUC OCHOBHBIX MHTCIUICKTYaJIbHbIX onepaum‘/i: CI)OpMyJ'II/IpOBaHI/Ie TUIIOTE3, aHAJIM3 U CUHTE3, CPABHCHUC,
O606H.ICHI/IC, CHUCTEMATHU3allUA, BBISIBJICHUC NPUYIHNHHO-CJICACTBECHHBIX CB?I3€I>1, IIOKMCK aHAJIOT'OB;

- YMCHHUC I'CHCPUPOBATHL UACH U OIIPCACIIATL CPEACTBA, HeO6XO,I[I/IMLI€ AT UX pealn3aliuu;

- YMCHHUC OIPCACIIATL LCIN W 3aJa4u ACATCIbHOCTH, BLI6I/IpaTI> CpCACTBa pcaln3aluu LCJIN U NPUMCHATb HUX Ha
IIPAKTHUKE,

- WCHOJIB30BAHUE PA3JIMYHBIX HMCTOYHHKOB AJSI TOJMYUYCHUS] XUMHUYECKOW HH(OpManuy, MOHHNMAaHHE 3aBUCHMOCTH
coJiepkaHus 1 (OPMBI IPEICTaBICHUs HH(pOpPMALIKK OT IieJield KOMMYHHKAIUH U ajipecaTa.

IpenqMeTHBIE Pe3yJIbTATHI H3YUYCHHS XUMHH TIPEIOCTABISIET YICHUKY BO3MOXHOCTD Ha CTYIICHH CPEIHEro (IOJHOTO)
o01iero 00pa3oBaHUsI HAYYUTHCS:

B no3naBarensHoM chepe:

- AaBaThb ONPECACICHUA N3YUYCHHBIM ITOHATUAM,

- OIKCHIBATH JJEMOHCTPALIMOHHBIC U CAMOCTOSTEIILHO POBEICHHBIE SKCIEPUMEHTBI, HCIIOJIb3Ys ISl 3TOrO
€CTECTBEHHBIN (PYCCKHH, POJJHON) A3BIK U SI3BIK XHMHU;

- OIKCHIBATh M Pa3iIM4YaTh U3YUYCHHBIC KJIACChl HEOPTAHMYECKUX U OPraHMYECKHX COCTMHCHUH, XHMUYECKHE PEaKIHH;
- KITaCCU(HIMPOBATh U3YYCHHBIC OOBEKTHI U SIBICHUS;

- HaONFOJaTh IEMOHCTPHPYEMBIC U CAMOCTOSTEIILHO POBOIMMBIE OMBITHL, , XHMHUYECKUE PEaKLIH1, NPOTEKAIOIIHE B
TPUPOJE U OBITY;

- A€JIaTh BBIBOJbI 1 YMO3AaKIIOUCHUSA U3 Ha6HIOHeHHﬁ, N3YYCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTeﬁ, IMPOTHO3UPOBATH
CBOHCTBa HCU3YUCHHBIX BEHICCTB 110 aHAJIOTHUU CO CBOMCTBaMH N3Yy4YCHHBIX;

-CTPYKTYpPUPOBAaTh U3yUYEHHBII MaTepuai;

- HHTEPIPETHPOBATh XUMHYECKYI0 HH(DOPMALIUIO, IOIyUYSHHYIO U3 IPYTUX HCTOYHUKOB;

- ONUCHIBATH CTPOCHUE aTOMOB 1-4-r0 IIEpHOJIOB C UCTIOIH30BAHUEM AIIEKTPOHHBIX KOH(PUTYpalUii aTOMOB;

- MOJICTUPOBATH CTPOCHUE TIPOCTEHIIINX MOJIEKYT HCOPTaHUIECKUX M OPraHHYECKUX BEIECTB, KPUCTAIIIOB,;

B 1IeHHOCTHO-OpUEHTAMOHHOI cdhepe

— aHAIM3UPOBATh U OLICHHUBATH MOCIIEICTBU IS OKPY KaIOIIei cpelibl OBITOBOH M MPOM3BOICTBCHHOM IEATENEHOCTH
YeJoBeKa, CBA3aHHOM ¢ mepepaboTKOil BelecTB.

B tpynoBoii chepe —

MPOBOJUTH XUMUYECKHIT DKCIIEPHUMEHT.

B cdepe dpusndeckoii KyabTypsl —

OKa3bIBaTh NMEPBYIO MMOMOIIB IIPHU OTPABJICHUAX, OKOTAX U IPYTUX TpaBMaXx, CBA3aHHBIX C BCIIECTBAMU U
nabopaTopHBIM 000pyIOBaHHEM.



COJAEPKAHUE U3YYHAEMOI'O KYPCA

11 KJIACC

Tema 1. Tlepuonuueckuii 3akon u ctpoeHuearoma (6 )

Ortkpeitue M. WN. MeumpageneeBrM Ilepumonmue ckoro 3akKkoHa. [lepBele NONBITKH
KITacCH(UKAIIMN XUMHYECKHX DSJIEMECHTOB. BakHelImne NOHATHUS XHMHH: aTOM, OTHOCHTENIbHAs aTOMHas M
moJekyJisipHas maccel. OTkpeitue . Y. MeunneneeBrsiMm Ilepuoaunueckoro 3akona. Ilepuonuueckuii 3aKoH B
dopmynuposke /1. 1. Menneneena.

ITepuonuueckasa cuctema .M. Menneneesa. [lepuoauueckas cucrema . 1. Menneneena kak
rpadugeckoe OTOOpakeHHEe IEPHOAMIECKOr0o 3aKoHa. Pa3nWyHBIE BapHaHTHl MEPUOTWYCCKON CHCTEMBI.
INepuons! u Tpynmel. 3HaYEHHUE TIEPHOAUIESCKOTO 3aKOHA H NEPHUOTMISCKON CHCTEMBI.

MIPOTOHBI M HEWTpOHBI. M30TOMEl. M30TONBI BOOpOAa. DNEKTPOHBI. DJIEKTPOHHAsI 000JI04YKa. DHEpPreTUIeCKHi
ypoBenb. OpOurtanu: su p. d-OpbOuranu. PacnpeneneHue 3JI€KTPOHOB IO JHEPreTUYECKUM YPOBHSIM U
opouTasiM. DJIEKTPOHHBIE KOH(MHIypalid aTOMOB XHMHWYECKHMX 3JIEMEHTOB. BaJeHTHbIE BO3MOXHOCTH
aTOMOB XMMHYECKHX JIEMEHTOB.

INepuonmyeckuii 3akoH U cTpoeHHe atoMa. COBpeMEHHOE MOHITHE XUMUYECKOTo 3nmeMeHTa. CoBpeMeHHas
(opmynHupoBKa MEPUOOUIECKOTO 3aKOHA. [IpHYMHA NMEPHOAMYHOCTH B HU3MEHCHUH CBOWCTB XHUMHYECKHX
areMeHTOB. OCOOEHHOCTH 3allOJIHEHUSI J>HEPreTUYECKUX YPOBHEH B JJIEKTPOHHBIX OOOJIOYKaxXx aTOMOB
MePEXOHBIX DJIEMEHTOB. DJEKTPOHHBIC CEMEHCTBa 3IIEMEHTOB: S-U p-djeMeHThl; d- u f-ameMeHTsLI.

Jdemoncrpanun. Paznuunsie popmel [lepuoanueckoit cuctemst 1. . Menneneesa.
Tema 2. Crpoenne BemectBa (31 u)

KoBanenTHast xumudeckass CBsi3b. [lOHsITHEO KOBasieHTHOU cBsi3u. OO0Imas 31nekTpoHHas napa. KpatHocTs
KOBAJICHTHOM CBA3U. OJIEKTPOOTPUIATENbHOCTh. IlepekpbiBaHME 3JIEKTPOHHBIX OpOWUTanel. G- U T-CBS3U.
KoBanenTHas mossipHasi 1 KOBAJICHTHAsI HEMTOJSIpHAsi XUMUYecKne cBsA3u. OOMEHHBIN M JOHOPHO-aKIIENTOPHBIH
MeXaHU3MBl 00pa30BaHUs KOBAJICHTHOH CBs3M. BellecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHSL.
3aKOH MMOCTOSIHCTBA COCTaBa JJIsl BEIMIECTB MOJIEKYJISIPHOT'O CTPOCHHUSI.

MounHass xmuMuueckas CBsI3b. KaTuoHsl U aHuoHBl. MOHHAas CBA3b U €€ cBolicTBa. MIOHHAs CBSI3b Kak
KpalHMi cily4all KOBaJ€HTHOW TOJSIpHOUN cBsizu. DopmyrbHasi equHuIa BeriecTBa. OTHOCHTENHHOCTD JEIEHUS
XMMHUYECKUX CBsi3ell Ha TUIBLM e TannudecKkass XUMHUYecKas cBA3b. O0mue Pusndeckue cpoiicTBa
METa/VIOB. 3aBUCHMOCTH DJIEKTPONPOBOJHOCTH METAUIOB OT Temmeparypsl. CmmaBel. YepHble H IIBETHBIE
CIUIaBBELATperaTHBIE COCTOSSHHUS BemecTBa. ['a3pl. 3akoH ABOrajapo sl ra3oB. MOJISIpHBIN
00BeM razoo0pa3HbIX BemecTB(IIpH H. y.). XKunkoctu.Bomopoanas xumMudeckas cBsizb. BogopoaHas cBsizb, Kak
OCOOBIH CIy4all MEXMOJICKYJSIPHOTO B3auMOIeHCTBHSA. MexaHn3M ee 0Opa30BaHUsS U BIMSHUE HA CBOWCTBa
BeIIecTB (Ha mpuMepeBoasl). Vcnonp30BaHue BOABI B OBITY U Ha IPOU3BOACTBE. BHYTpH-MONEKyIsIpHAS BOJOPOIHAS
CBsI3b U ee Onoyormdeckas poinb. T UTIBI KPUCTANJIUYECKHUX pelneToK Kpucrammmdeckas penieTka.
HonHble, MeTaUIMYECKHE, AaTOMHbIE H MOJIEKYJISpPHbIE KPUCTAJUIMYECKHUE PpELIETKU. AJUIOTPOIHUS.
AMop@dHBIe BelecTBa, X OTIIMIUTEIBHBIC CBOCTBA.

Yucteie BemectBa cMecd. CMecHn U XUMHYECKHE COEIWHEHHs. [ OMOTE€HHBIE W TeTEPOTSHHBIE CMECH.
MaccoBas u o0beMHasi T0JIM KOMIIOHEHTOB B cMecu. MaccoBas IoJis mpuMeceil. PemeHne 3a1aB Ha MacCOBYIO
oo mpuMeced. Knaccuukamms BemecTB 1Mo CTEIEHN UX YACTOTHL.

Hucriepcubie cuctembl. [loHsTue aucniepcHOil cuctembl. JucriepcHas (a3a ¥ OHCIIEPCHOHHAS Cpeja.
Knaccnq)m(am/m JAUCTIEPCHBIX CUCTEM. KOJ’IJ’IOI/IJIHBIB JUCIICPCHBIC CUCTEMBIL. 301K ¥ renu. 3HAUECHUE JUCTICPCHBIX
CHUCTEM B MPUPOJE U KU3HU YEJIOBEKA.

JemoncTpanun. Mojenb KpUCTAINIMYECKOW pemieTku xjopuaa Hatpus. OOpasnbl MUHEpaJOB C HOHHOU
KPUCTAJUNIMYECKON PElIeTKOM: KalbIHTa, TaauTa. MOoJIelnH KPUCTAININIECKUX PEIIETOK «CyXOTO0 Jbaa» (MiId H0oAa),
anMasa, rpadura (wim kBapna). Mojenb MOJIIPHOTO O0ObeMa Ta30B. TpHM arperatHbIX COCTOSIHUSI BOJIBI.
Juctunsiuys Boxsl. OOpasibl pa3IMYHbIX AUCIIEPCHBIX CHCTEM: 3MYJIbCHI, CYyCIIEH3HMH, a’po30iiel, rejeid u 30JeH.
Koarymsus. Cunepesuc. Dddext Tunmans.

JlabopaTopHble onbIThI. 1. OnpeneneHre cBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA KPHUCTAJUTMYECKOW PEIIETKH.
2. O3HakOMJICHHE C KOJUICKIIMEH MOJHUMEpOB, IIACTMACC M BOJOKOH H u3fenuii w3 Hux. 3. JKEcTkoCTh BOIBI



Ycrpanenue xECTKOCTH BoAbl. 4. O3HAKOMIICHUE ¢ MUHEpPaIbHBIMU BojgaMHu. 5. O3HAKOMJIGHWE C JHUCIIEPCHBIMHU
CHUCTEeMaMH.

IpakTnyeckoe 3ansiTue Ne 1. [TonyueHue u pacrno3HaBaHUE Ta30B.
Tema 3. Dmextponntideckas maccommaris (19 1)

PaCTBOpBI. PaCTBOpLI KaK TOMOI'€HHBIC CUCTEMBbI, CO- CTOSAIIHNC HU3 YaCTULl PaCTBOPHUTECIISA, paCTBOPCHHOTO
BEUICCTBA U IMPOAYKTOB UX B3aHUMOJICHCTBUS. PaCTBOpeHI/IC KakK (1)PI3PIKO-XI/IMI/I‘IGCKHI>lI npouecc. MaccoBas gons
PacTBOPCHHOT'O BEUICCTBA. Tunet PpacTBOpPOB. MOHﬂpHaH KOHIICHTpalus BEIICCTBA. MI/IHepaﬂbHLIe BOHbI.

Teopuss BIEKTPOIUTHUUYECKON OHUCCONMAIHU DIESKTPOIUTH U HEIIEKTPOIUTHL. CTerneHs
SIIEKTPONUTHYIECKON nucconuanuu. CUIBHBIE W Ci1adble AICKTPOJHUTHL. YPABHEHUSA SICKTPOIUTHIECKOH
aucconuanuu. MexannsMm aucconnanuy. CtymneHdaTast nucconnanus. BomopoaHbli moka3aTeins.

KucnoTsl B cBeTe TEOPHHM DJJIEKTPOJUTHYECKON aucconuanuu. OOmpe CcBOMCTBa HEOPraHMYECKHX |
OPTaHWYECKHUX KHCIIOT. YCJIOBUSI TEUYCHHUS PEAKIHUIl MEXIy OJJeKTposuTaMHu a0 KoHmna. Creunndudeckue
CBOMCTBa a30THOM, KOHLIEHTPUPOBAHHOW CEPHOWH MYpPaBbUHON KHCIIOT.

OCHOBaHHS B CBETE TCOPUH IICKTPOJTUTHIUCCKON TUCCOIUAIINH, UX KIacCU(PUKAIUSA ¥ O0IIHE CBOMCTBA. AMUHBI,
KaK OpraHnnueckue ocHoBaHus. CpaBHCHHE CBOWCTB aMMHaKa, METHIAMUHAW aHUJIHHA.

Coau B cBeTe TCOpUHU BHCKTpOHHTHqCCKOﬁ JAucconualnnmu, nx Knaccn(bm(aupm u O6H.II/I€ cBoiictBa. CoIH KHCJIBIE
u ocHOBHBIC Cou OPraHU4YCCKuUX KHUCJIIOT. Maria. 3H€KTp0XI/IMI/I‘IeCKHﬁ paa HaHp?[)KCHI/If/'I MCTAJIJIOB MU €TI0
HUCIIOJIB30BAHUC IJId XapPaAKTCPUCTUKHUBOCCTAHOBUTCIbHBIX CBOMCTB METAJLJIOB.

I'maponus. Cnyuau runposimza coieil. Peakuust cpenst (pH)B pactBopax ruaponusyromuxcs conei. ['uaponauns
OpraHUYEeCKUX BEIIECTB, €T0 3HAUCHHE.

JdemoncTpanuun. VcneiTaHue pacTBOPOB JJIEKTPOJIUTOB M HEANEKTPOJIUTOB HA HOPEAMET HUCCOLMALINU.
3aBHCHMOCTh CTEIICHH DIICKTPOIUTHYCCKON MTUCCOIMHMAIMKA YKCYCHOH KHCIOTBHI OT pa30aBiie HUS pPacTBOpa.
[IpuMmepsl peakunii HOHHOTO OOMEHa, UAYIINX ¢ 00pa30BaHHWEM OCajKa, ra3a WM BOJbl. XHUMHUYCCKHE CBOMCTBA
KHCJIOT: B3aUMOJCHCTBHE C METalLIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHUIAMHU, OCHOBAHUSAMH (IICIOYaMH U
HEpaCcTBOPUMEIMH B BOJIE), COSIMU. B3anMoielicTBIe a30THOH KUCIOTHI ¢ Meablo. Paz0aBiieHrne CepHOM KHCIIOTHI
OOyrirBaHWe KOHIICHTPUPOBAHHOM CEpPHON KHUCIOTOM caxapo3bl. XHMHYECKHE CBOWCTBA IMIEIOYCH: pEaKIus
HeUTpanu3anuu, B3aUMOJEHCTBUE C KHUCIOTHBIMH OKCHJAMH, COJsIMHU. PasiokeHue HepacTBOPUMBIX B BOJE
OCHOBaHMW TIpM HArpeBaHUU. XHMHUUYECKHE CBOICTBa coJIel: B3aMMOJICHCTBHE C METAJLUIaMH, KHUCJIOTaMH,
meno4YaMu, ¢ IPYyTUMHU colisiMu. ['maponus kapbuma kambpuus. M3ydenue pH pacTBOpOB THIAPOIHU3YIOIIUXCS
coJieif: kapOOHATOB MIEJOYHBIX METAJUIOB, XJIOPUAA U alleTaTa aMMOHUSI.

JlaGopaTopHble onbITHI. 6. O3HAKOMIICHHE C KOJUIEKITUEH KHCIOT.

7. IlomyueHne M CBOMCTBAa HEPACTBOPUMBIX OCHOBaHHiI. 8. O3HaKOMJIEHHE C KOJUJICKIIMEH OCHOBaHHH. 9.
O3HaKOMJIEHHE C KOJUIEKIIUEH MUHEPAJIOB, cofepkamux coiu. 10. McneiTaHe pacTBOPOB KUCIIOT, OCHOBAHUH 1
cosieit maaukaropamu. 11. Paznuunbie cirydau ruaposusa coyieir. 12, I'uaponu3s XJopuaI0B U aleTaTOB MISTOUHBIX
MeTaiutoB. IIpakTudeckass padota Ne 2. PenieHue 9KCIepuMEHTaIbHBIX 33/1a4 Ha MICHTH(OUKALMIO HEOPraHMYECKUX H
opranndeckux coeauHenuit. Tema 4. Xumuueckue peakuuu (15 u)

Knaccudpukanuss XUMHUYECKHUX peakIuiu. Peakinun, uaymue 6e3 U3MEHEHUs] COCTaBa BEIIECTB.
Kiaccudukanus 1Mo 4uciy U cOCTaBy pearupyrolnx BEIIECTB U MPOIyKTOB peakluu. Peakuun pasioKeHus,
COCIMHEHUs, 3aMelleHuss ¢ OOMEHaB HEOpPraHWYEeCKOW XUMHUH. Peakuwm mnpucoenNHEHHS, OTIICIUICHHS,
3aMEIEHUs] U H30MEpU3aluy B OPraHUYECKOM XumuM. Peakuuu noaumepusalMy Kak YacTHBIA CIydall peakiuii
npucoequHeHms. TeroBoit  apdexT XuMudecknx — peakmuid. OK30- W OHAOTEPMHUYECKHE  pEaKIINH.
Tepmoxnmudeckre ypaBHeHHA. PacdyeT KomdecTBa TEIIIOTHI IT0 TEPMOXUMHUYSCKUM YPaBHEHUSM.

CKOpOCTh XUMHUYECKUX peakiuil. [IoHsiTHE O CKOPOCTH XMMHYECKUX PEaKLU, aHATUTUUYECKOE BBIpAYKEHUE.
3aBUCUMOCTh CKOPOCTHU PEaKLUMHU OT KOHUEHTpAalUWHW, NAaBJIIEHUS, TEMIIEpaTyphbl, NPUPOAbI pPearupyroiux
BEIIECTB, IUIOMIAAN HX COIMPHUKOCHOBEHMS. 3aKOH ASHCTBYIOMMX Macc. PemeHue 3amady Ha XUMHUYECKYIO
KUHETHUKY.

Karanuz. Karanuzatopsl. Karamu3. ['omoreHHeli M rereporeHHbId katanu3. lIpuMepbl KaTaIUTHYECKHUX
MPOIECCOB B MNPOMBINUICHHOCTH, TEXHUKE, ObITy. DepMEHTBI W HX OTIHYHS OT HeOopra HUYECKUX
KaTtaiau3aTtopoB. [I[puMeHeHre KaTaan3aTopoB U (EePMEHTOB.



XumMuudeckoe paBHOBe cHue. OOpaTuMble U HEOOpATUMBIEC PEaKIIUA. XUMHUIECKOE PABHOBECHE M CIIOCOOBI
€ro CMelICHHsIHA TPUMepe NoaydeHus: ammuaka. CHHTE3 aMMHaKa B IPOMBIIILICHHOCTH. [ToHsATHE 00 ONTUMATbHBIX
YCIOBUSIX TIPOBE/ICHHSI TEXHOJIOTHYECKOT0 Mpolecca.

OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHEIEC IOpoOIeCChI.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKHUCIUTENh H  BOCCTAHOBHTENb. OKHUCICHHE U
BoccraHoBiieHHe. CocTaBlIeHHE YpaBHEHHII OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIHUA METOIOM
SIIEKTPOHHOTO OajaHca.

O6mue cBOHCTBaA MeTaJaoB. XHMHUYECKHE CBONHCTBA METAUIOB Kak BOCCTAHOBUTEJEH.
BzauMopeiicTBue METaIOB C HEMETaJIaMM, BOJOM, KHCJIOTAMM M pacTBOpaMu coseil. MeramnorepMus.
Koppo3us MeTannoB Kak OKACIUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrocoOb! 3alIuThl METAIIOB OT
KOPPO3HH.

OO01ue cBOMCTBA HEMETAIIOB. XUMHYECKHE CBOMCTBA HEMETAJUIOB KaK OKHUCIUTEIEH. B3zaumMonencTBue ¢
MeTajJlaMH, BOJIOPOAOM U ApyrumMu HemeTayuiamMyu. CBOMCTBa HEMETaJUIOB KaKk BOCCTaHOBHUTENEH.
BzaumoeiicTBrE ¢ MPOCTHIMH U CIIOKHBIMH BEIIECTBAMHU-OKUCTUTEISIMU. OOIIas XapaKTepUCTHKA TaJIOTCHOB.

On CKTPpOJHS3. O6H.II/IG CIIOCOOBI MOJy4YCHUSI MCTAJUIOB U HCMCTAJIJIOB. 9J'IeKTpOJ'IH3 PpacTBOPOB U PACIIJIAaBOB
QJICKTPOJIUTOB HAINIPpUMEPE XJIOpUAAa HATPHUA. BHCKTpOJ'II/ITI/I‘IeCKOG HIOJIYYCHHUC aAJIFOMUHUA. HpaKTI/I‘ICCKoe
3HAYCHUC DJICKTPOJIMN3A. I'anpBaHoOILIACTHKA ¥ TaJIbBAaHOCTETHS.

3akmrouenue. [lepcekTHBEI pa3BUTHS XUMHUUYECKOH HAYKUH XMMHUYECKOT0 MPOU3BOICTBA. XUMHUS U IIpodiIeMa
OXpaHbl OKpPYIKarolllel cpeasbl.

JemoHcTpanuu. OK30TEPMHUYECKHE M JHIOTEPMHUYECKHE XHMHUUYECKHE pEakUWH. TeIuioBble SBICHUSA IIPH
pPacTBOPEHUH CEPHON KUCIOTHI U AMMHUAYHOM CENUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT MIPUPOBI BEIIECTB HA
puMepe B3aUMOJICHCTBHUSA PAaCTBOPOB PA3IMYHBIX KHCJIOT OJJMHAKOBOM KOHIIEHTPAIIMH C OJJUHAKOBBIMHU KyCOUYKaMHU
(rpaHynamMu) HMHKA U OJAMHAKOBBIX KyCOUKOB Pa3HBIX METAJIJIOB (MarHus, LIMHKA, JKeJe3a) C PaCTBOPOM COJISTHOM
KHCJIOTHI. B3ammopeiicTBHEe pacTBOPOB CEPHOW KHCJIOTHI C PacTBOPAaMH THOCYJb(aTa HATPHUS PpPa3IMIHON
KOHIICHTPALlMM M TeMmIepaTrypbl. Mogenb Kumsmero ciosi. Pa3jo’keHHe INepokcHaa BOAOpOJa C IOMOIIBIO
HeopraHuuecknx ka- tanuzaropoB (FeCly, KI) u npupoaHbiX 00BEKTOB, copepkKallux Kara- Jlazy (ChIpoe Msico,
kaprodens). ITpocTeiinne OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKLMU: B3aUMOJICHCTBUE LIMHKA C COJITHOM
KHCJIO- TOW U kene3a ¢ cynbparom menu (II). Momens »saexrpommsepa. Monens 3IEKTPOIU3HOW BaHHBI IS
MOTY4YEHHUs] AIIOMHAHHS.

JlaGopaTopnblie onbIThI. 13. [Tonyderne kuciaoposa pasinoxkeHHeM IEPOKCHIA BOAOPOA C TOMOIIBIO JUOKCHIA MapTaHIia
M KaTtanasbl CeIporo kapTodens. 14. Peakius 3amenieHus Meu xene3oM B pactBope cynbdara meau (I1). 15. [Tonyuenue
BOJIOpPOJIa B3aMMOJECUCTBHEM KHCIOTHI C ITMHKOM. 16. O3HakoMJeHHE ¢ KoJuleKnueld MertamioB. 17. O3HakomiieHue
€ KOJUIEKLIEe HEMETaJUIOB.

Hpamnqecxaﬂ paﬁoTa Ne 3 «I'eHermueckas cBS3b MEXKAY pa3jIMdYHbIMU KJIIAaCCAMU HCOPraHUYCCKUX U OPraHUYCCKUX
BCIICCTB»

NNAHUPYEMDIE PE3Y/IbTATbl U3YYEHUA YYEBHOIO NMPEAMETA «XUMUA» HA YPOBHE CPEAHErFO OBLUEFO
OBPA30OBAHUA
YuyeHHK Ha 6230BOM YPOBHE HAYUYHUTCH:

— INIOHUMATb XUMHYCCKYI0 KapTHUHY MHPA KaK COCTABHYIO YaCThb HGHOCTHOP‘I Haquoﬁ KapTHUHBI MUpa,
— PAaCKpLIBATH POJIb XUMHUU U XUMUYCCKOT'O ITPOU3BOACTBA KaK HpOHBBO,I[HTeJ'IBHOﬁ CUJIbI COBPEMCHHOT'O O6H.[eCTBa;

— q)OpMyHI/IpOBaTB 3HA4YCHUC XUMHH U €C JIOCTI/I)KCHI/Iﬁ JUIA HOBCCHHCBHOﬁ JKN3HU YCJIOBEKA, — yCTaHABJINBATh
B3aNMOCBA3b MEKIY XHMHCH U JAPYTUMHU €CTCCTBCHHBIMU HAYKaAMHU,

— (opMyITHPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHHUS OPTAHWIECKUX COeNNHEHNH A. M.
ByTtiepoBa u HIUIIOCTPUPOBATH UX IPUMEPAMU U3 OPTaHUYECKON U HEOPTaHUYECKON XUMUM;

— apryMEHTHPOBATh YHUBEPCAIBHBIM XapaKkTep XUMUYECKUX ITOHATHH, 3aKOHOB M TEOPHH JJIsl OPTaHUIECKON 1
HEOPraHUYECKOH XHUMUH;



— dopmymuposats [leproanueckuii 3akon J[. 1. MenzeneeBa n 3akOHOMEPHOCTH U3MEHEHUH B CTPOCHHUU U
CBOMCTBaX XMMHUYECKHX AJIEMEHTOB 1 00pa30BaHHBIX MMH BelecTB Ha OCHOBe [leproandeckoii CHCTEMBI Kak
rpagudeckoro otrodpaxeHus [leproan4eckoro 3aKoHa;

— XapaKTepU30BaTh S- U P-3JIEMEHTHI, a TAKXKE 5KeJIe30 M0 uxX nojoxenuto B [lepuoanueckoii cucreme /1. U.
MeHpeneena;

— KJIacCH(HUIMPOBATH BUIBI XUMUYECKOHN CBS3U M THITBI KPUCTAIIMYECKUX PEIIECTOK, O0BSICHATE MEXaHU3MBI UX
00pa30BaHUs U JOKA3bIBATh SAWHYIO MIPUPOIY XUMHUECKUX CBs3EH (KOBAJICHTHOH, NOHHOM, METAUTHUECKOM,
BOJIOPOJTHOW);

— OOBSACHATH TIPUYINHBI MHOI‘OO6paSI/I}I BE€IECTB, UCITIOJIB3YS ABJICHUA N30MEPUH, TOMOJIOTHH, aJJIOTPOITHH;

— Kaccu(pUUMPOBAaTh XUMUYECKHE PEAKIMU B HEOPTraHUUECKON M OPraHUIECKON XHUMUH M0 Pa3IMYHBIM OCHOBaHUSIM
U yCTaHaBJIMBAaTh CHEUU(HKY TUIIOB PEaKLUil OT 00LIETo Yepe3 0COOCHHOE K eIMHUYHOMY;

— XapakTepH30BaTh THIPOJIN3 KaK Crenu(pUYHbII 0OMEHHBIH NpoLece U PACKPhIBATh €TI0 POJIb B )KUBOM U HEXKHUBOU
NIpUPOAE;

— XapaKTEPpHU30BaATH DJICKTPOJIHN3 KaK CHCHPI(i)I/I‘IHBIfI OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIN Ipo1eCcC U €ro NPakKTUICCKOC
3HA4YCHUC,

— XapaKTEpHU30BaATh KOPPO3HUIO METAJIIIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTECIIHHBIN nmponecc u npeajaratb CIIOCO0BI
3allIMTHI OT HEC;

— KJ'IaCCI/I(I)I/ILII/IPOBaTL HCOPraHN4YCCKUC U OPTaHNUYCCKHUC BCIICCTBA,

— XapaKTepHu30BaTh O0IINE XUMHUIECKHE CBONCTBA BAKHEHIIIMX KIACCOB HEOPTAHHYECKUX U OPraHUYeCKHX
COCIMHEHUII B IIaHE OT 00IIero yepe3 0COOEHHOE K JMHUYHOMY;

— HCIOJIb30BaTh 3HAKOBYIO CHCTEMY XHUMHYECKOTO S3bIKa JIJIsl OTOOpaKeHHs cocTaBa (XuMudeckue hopMyIibl) 1
CBOHCTB (XMMHYECKHE YPABHCHHNS) BEIIECTB;

— HCIOJIb30BaTh MPAaBHiIa M HOPMBI MEKAYHAPOIHON HOMEHKIIATYPHI U Ha3BaHHUH BEIIECTB 110 (hOpMyJIaM H,
HA000pOT, IS COCTABICHNS MOJICKYJIAPHBIX U CTPYKTYPHBIX (DOPMYJI COETMHEHHH 10 NX HA3BAHHSIM;

— 3HAaTb TPUBUAJIBHBIC HA3BAHUSA BaKHEHIINX B OBITOBOM OTHOIIICHHH HCOPraHNYCCKUX U OPraHNICCKUX BCIICCTB,

— XapaKTepu30BaTh CBOMCTBA, MOIYUYEHNE U MPUMEHEHNE BAXKHENIIINX MTPEeACTaBUTENEH KJIACCOB OPraHUYECKUX
COCIMHEHUIT (aJIKaHOB, AJIKEHOB, aJIKMHOB, aJKaJHEHOB, apOMATHUECKHUX YIIIEBOJOPOIOB, CIIUPTOB, (heHOIIOB,
AIBACTU0B, NMPCACIbHBIX OTHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT, CJIOXKHBIX 3(1)I/IpOB " )KUPOB, YyIJI€BOJ0OB, aMUHOB,
AMHHOKHCIIOT);

— YCTaHaBIJIMBATh 3aBUCUMOCTb SKOHOMHUKH CTPaHbI OT J0OBIYH, TPAHCTIOPTHPOBKH U MEPEPAOOTKH YTIIEBOAOPOHOTO
CBHIPBs (HE(TH U IPUPOTHOTO Ta3a);

— 9KCHCPUMCHTAJIBHO MMOATBCPIKAATh COCTAB U CBOICTBa BaXKHEHIITHX HpGZ[CTaBHTCHGﬁ H3Yy4YCHHBIX KJIAaCCOB
HEOPraHNYCCKUX U OPraHnvCCKUX BCIICCTB C CO6J'IIOI[CHI/I€M npaBuJI TCXHUKHU 0e30IacHOCTH JUIsL pa6OTLI C

XUMHWYCCKHUMHU BCIICCTBAMHA U J'Ia60paTOpHBIM O60pyZ[OBaHI/IGM;

— XapakTe€pru30BaTh CKOPOCTH XHUMHUYECKOH pCakiuu U €€ 3aBUCUMOCTD OT Pa3JIMYHbIX q)aKTOpOB; — XapaKTepru30BaTh
XUMHUYECKOEC PaBHOBECUEC U €T0 CMCUICHUEC B 3aBUCUMOCTU OT pa3JIMYHBIX (I)aKTOpOB;

— MPOM3BOIUTH PACUETHI IO XMMUIECKUM (POpPMyJIaM M YPaBHEHHSM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIIECHIH MEXIY
Y4YaCTHUKAMM XMMHUUYECKHUX PEaKLIUi;

— CO6J'IIOHaTL IpaBujia 9KOJIOTHYECKOH 0€30MaCHOCTH BO B3aUMOOTHOIIECHHUSIX C OprX(a}OIHCﬁ cpe)loﬁ npu
O6paIlICHI/II/I C XUMHWYCCKHUMHU BCIIECTBAMU, MATCpHAJIaMHU U TPOLICCCAMU.

YuyeHHK Ha 6230BOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHUThCS:

— HCIOJIB30BAaTh METO/IbI HAYYHOTO TIO3HAHMS MPH BBHITTOJIHEHUH TIPOSKTOB M Y4eOHOUCCIISIOBATEIBCKUX 3a/1a4
XAMHUYIECKOW TeMa THKH,



— NPOTHO3MPOBATH CTPOCHHE U CBOMCTBA HE3HAKOMBIX HEOPraHWYECKHX M OPTaHUYCCKUX BEIIECTB HA OCHOBE
aHAJIOTHH,

— IPOTHO3UPOBATH TCUCHUEC XUMHUYCCKUX MPOLCCCOB B 3aBUCUMOCTH OT yCHOBI/Iﬁ UX MPOTCKaHUsA U IpejiaraTb
CII0COOBI yHapaBJI€HUA 3TUMU ITpoHecCaMu;

— YCTaHaBIIMBATh B3aUMOCBSI3U XHUMHUH C ITPEAMETaMHU I'YMaHUTAPHOTO IIMKJIA (SI3BIKOM, JIUTEpaTypoid, MUPOBO
XYJ0XKECTBEHHOI KyIbTypoi);

— PacKphIBaTh POJIb XUMUYECKUX 3HAHUN B OyayIneil MpakTHYECKOH AEATEIbHOCTH;
— PacKphIBaTh POJIb XUMUYECKHUX 3HAHUH B (JOPMHUPOBAHNN HHANBULYaTbHONH 00pa30BaTeNbHOM TPAeKTOPUH;

— IPOTHO3UPOBATH CIIOCOOHOCTH HCOPraHNYCCKUX U OPraHNICCKUX BCIICCTB MPOABIATL OKUCIUTCIIbHBIC W/ Win
BOCCTAHOBHUTEIbHEIC CBOICTBA C yueTOM CTCIICHEH OKUCICHUS 9JICMCHTOB, 06pa3y}01unx ux;

— ApryMmeHTHUPOBATHL €AMHCTBO MHpa BCUICCTB YCTAHOBJIICHUEM TE€HETHUYCCKON CBSI3H MEXKAY HEOPraHn4CCKUMHU U
OpraHN4YC€CKUMU BCUICCTBAMMU,

— BJIaACTh XUMHWYCCKUM SA3BIKOM JJIA O6OFaH.[eHI/I$[ CJIOBAPHOT'O 3a1riaca v pa3BUTHA pCUH; — XapaKTCPHU30BaATH
CTaHOBJICHHUC Hay‘IHOﬁ TCOPHUU Ha MPUMEPE OTKPBITHUA HepI/IO,Z[I/I‘IGCKOFO 3dKOHa U TCOPUH XUMHUYCCKOTO CTPOCHUA
OpPTraHUYCCKUX BCIUICCTB,

— KPUTHYCCKHU OTHOCUTBHCA K HCCB,I[OHay‘IHOﬁ XAUMHYICCKOMN I/IH(I)OpMaLII/II/I, nonyqaeMoﬁ 13 Pa3HbIX UCTOYHHUKOB;

— MOHUMATH TJI00aNIbHBIC TPOOJIEMBI, CTOSIIUE MIEPE]] YUCTIOBCUCCTBOM (IKOJIOTHUCCKUE, SHEPTCTHUCCKHUE, CBIPHEBEIC),
U MIpeJiaraTh MyTH UX PEUICHUs, B TOM YHCJIE€ U C TOMOILBIO XUMHH.
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KasiennapHo - TeMaTn4eckoe IJaHNPOBaHHE 10 XUMHH
11 xsacc (0a30Bblii ypOBEHb)

Ne Hatano | [Jlata mo Tema ypoka DNeMEeHTHI CollepKaHUE THII TpeboBaHus K ypOBHIO HOATOTOBKU Bunel konTpOIIS Jomainee
ypoka IUIaHy daxty ypoka y4anmxcs 3amaHue
/1
Cmpoenue sewgecmea (31 uac)
1 HHCcTpyKTa)X IO TEXHUKE S1Apo: IPOTOHBI M HEUTPOHBI. J 3HaTh BaXHEHIINE XUMHYECKHE TTOHIATHUS: Texymmuit § 1,ynp.2,5
6€30MacHOCTH 1 IIpaBUIIaM W3oTtomsl. DneKTpoHbI. DNEKTpOHHAS aToOM, XMMHUYECKUH 3JIEMEHT, H30TOIIBI
TIOBEJICHUS Ha ypOKax 00010uKa. YMeTh omnpeensiTh COCTaB U CTPOSHUE
xuMuu.CTpoeHue aroma aToma 1o nosnokeHuto B IICXD
2 CrpoeHue JIeKTPOHHBIX 000JI0YeK | DHepreTHYecKui ypoBeHb. [loHsaTre KY 3HaTh: Texymuit § 1,ynp.5-8
aTOMOB 00 opOuTaNX. S-opouTany u p- - BaKHEHIINEe XMMUYECKUE IIOHATHS: OpoHTATBHBII
opOuTanu. DIeKTpoHHAs JIEKTPOHHAsI 000JI0YKA, IIEKTPOHHOE
KOH(HUTYpaLus aTOMOB XUMHYECKHAX o0ako
anmeMeHTOB. OCOOEHHOCTH CTPOCHUS -pop™Mbl opOuTaeii, B3aNMOCBA3b HOMEpa
3 CTpOCHI/Ie SJICKTPOHHBIX 000J104YEeK QJICKTPOHHBIX 000JI0Y€K aTOMOB YPOBHA U DOHEPTHUU DJIEKTPOHA
aTOMOB 3JIEMEHTOB 4-T0 U 5-TO IEPHOJ0B -OCHOBHBIE 3AKOHOMEPHOCTH 3aMIOTHEHUS
nepuoauueckoil cucremst J[.1. SHEPreTUYECKUX MOJYPOBHEH 3JIEKTPOHAMHU
MenpeneeBa (IepexoIHbIX YMeThb COCTaBIISTE 3JIEKTPOHHEIE (POPMYJIIBI
9JIEMEHTOB) aTOMOB
4 [lepuoanueckuii 3aKoH U Ortkpsitue JI.11. MenneneeBsiM KY 3HATh CMBICII U 3HAUCHUE Texymuit §2,
[Tepuoaunueckas cucrema TIEPUOANYECKOTO 3aKOHA. IIeproauueckoro 3aKoHa, TOPU30HTAIbHbBIE Pabota c IM ynp.3,5,7
XMMHYECKHUX JIEMEHTOB [Neproxmueckast cucrema 1 BEpPTUKATbHBIE 3aKOHOMEPHOCTH M X
J..MenzeneeBa B cBeTe TEOPUU XuMHueckux sneMmenTos JI.1. TIPUYKHBL
CTPOCHHUS AaTOMOB MenpeneeBa - rpadudeckoe YMeTb 1aBaTh XapaKTEePUCTHKY
0TOOpaKeHUE TIEPUOMIECKOTO XUMHYECKOTO 3JIEMEHTA IO €ro
3axoHa. Pusnyeckuii cMbICa MOJI0KEHUIO B IIEPHOANYECKON cUCTeMe
MOPSAKOBOTO HOMEPA DIIEMEHTA, J.U. Menneneesa
HOMEPOB I'pyMIIbl ¥ EpUOA.
Banenrtnsie snexrponsl. [Ipuunnb
HM3MEHEHUSI CBOICTB JIEMEHTOB B
rpymmax (IJIaBHBIX MOATPYIIax) U
nepronax. [lomoxenue Bogopona B
NEepUOANYECKON crcTeMe. 3HaueHne
— [Tepuonuueckoro 3akoHa.
5 [Meproanyeckuii 3aK0H U [Teproueckas cucTeMa
Ilepuonmeckas cucrema XUMHUYECKHUX djeMenToB 1.
XMMHICCKHX 3JICMEHTOB Menzeneesa 1 pa3BUTHS HAyKU 1
A.W.Menneneesa B caete Teopun HNOHMMAaHMS XMMUIECKOH KAPTHHBI
CTPOCHHUS AaTOMOB OKDYKAIOIIEro MHpA.
6 Honnas xuMudeckas CBA3b. Honnas cBsa3b. KaTuoHBI 1 aHHMOHBL Ky 3HaTh BaXHEHIINE XUMHIECKHE TTOHATHS: Texymuit § 3,ymp.3-5,
KaK pe3yJIbTaT IIPOLIECCOB OKUCIICHUS WOH, NOHHAsI XMMUYecKasi CBA3b (BellecTBa Pa6ora ¢ /IM
u BoccraHoBneHus. Knaccuguxkauus HMOHHOTO CTPOEHHS); BEIIECTBA
HOHOB. HEMOJIEKYJIAPHOTO CTPOEHHUS (HOHHBIE
VloHHbIE KpUCTATITMYECKUE PEIIETKH. KPUCTAJUTNUECKHE PELIETKH)
CBolicTBa BelECTB ¢ HOHHOU YMmern
KPUCTAIUIMYECKOH pelIeTKon - OIpENeIIATh: 3apsi] HOHA, HOHHYIO CBS3b B
COCIMHCHUSAX;
7 HoHnHas XuMu4yeckasi CBS3b. -00BSICHSTE: IPUPOY HOHHOH CBS3H.

VoHHasi KpUCTAJUTMYECKAs! PelIeTKa




8 KoBanentHas xuMudeckas CBsA3b. KoBanentHas cBs3b. KY 3HaTh BaKHEHIINE XUMUYECKUE IIOHATHSA: Texymuii § 4,
ATOMHas U MOJICKyJIsIpHas DnexTpooTpuuarenbHocTs. [lomaspHas 3JIEKTPOOTPULIATEIEHOCTD, BAJICHTHOCTb, Brimonnenune ynp.1,2,4,7,8
KpHCTaINYecKas peleTka U HETIOJISIpHAst KOBAJICHTHBIE CBSI3H. CTETeHb OKUCIIEHNs], BEIECTBA 3a7aHui U3 TECTOB
Junons. [TonspHOCTb CBA3M U MOJIEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS. EI'D B pamxax
MOJISIPHOCTH MOJIEKYIbl. OOMEHHBIN 1 Ymerb: JTAHHOM TEMBbI
JIOHOPHO-aKIENTOPHBIH MEXaHU3MBI - OIIPEZENATh: BAJICHTHOCTH U CTEIIEHb
00pa3oBaHMs KOBAJIECHTHOM CBSI3H. OKHCIICHUSI XHMHYIECKHX JJIEMEHTOB,
CTelneHb OKHUCIICHNS U BAJIGHTHOCTD KOBAJIECHTHYIO CBSI3b B COSTHHEHUIX
9 KosanenTas xumuieckas CBsse. XUMHYECKHUX JIEMEHTOB. (NOJAPHYIO U HEMOJSIPHYIO)
ATOMHas! 1 MOJICKYIIApHast MosteKynspHbIe 1 aTOMHBIE - 00BACHATD: IPUPOTY KOBANEHTHOH CBA3M;
KPUCTAJITMICCKA PIIETKA KPHCTAUTHYECKHE PEIIETKH. -XapaKTepU30BaTh CBOICTBA BEIIECTB O
CBoiicTBa BELIECTB C ITUMH THIIAMHU THUITy KPUCTAJUTMUECKUX PEIIETOK
KPHCTAUINIECKHUX PEIIECTOK
10 KoBaneHTHast XUMUUECKas! CBSI3b.
ATOMHAas 1 MOJIEKyJIIpHAs
KPHUCTAUINYECKas pereTKa
11 3aKOH MOCTOSIHCTBA COCTaBa 3aKOH MMOCTOSHCTBA COCTaBa KY 3HaTh HOPMYITHPOBKY 3aKOHA MOCTOSIHCTBA | TeMaTuyeckuit § 12 (mo
BelllecTBa. PacueTsl, cBs3aHHbBIE C BelecTBa. [IoHsATHE «MaccoBast 10JIs COCTaBa BeIleCTBA CP no xaproukaMm | marepuana o
MOHATHEM «MaccoBas AOJI JJIEMEHTA B BEILECTBEY. PacyeTsl, YMmern: MaccoBOH J10J1€e
JJIEeMEHTa B BEIIECTBE» CBSI3aHHBIE C TUM HOHATHEM. -TIPOM3BOAUTE PAcUeTHl, CBI3aHHBIE C KOMITOHEHTa
TIOHSTHEM «MAaccoBast T0JIS»; cMecH),
- pemath 3a/1a41 Ha BBIBOJ ()OPMYJIBI ynp.1-5
BEILlECTBA T10 U3BECTHOI MaccoBOH oJ1e
JJIEMEHTA B BEILECTBE
12 Mertannnyeckas XuMuueckas cBsizb. | OCOOEHHOCTH CTPOCHHUS aTOMOB KY 3HaTh BaXXHEWUIINE XUMUUYECKUE MTOHSITHS: Texymuit § 5,ymp.2-5
Merammdeckast KpUCTAIUTNYECKast MeTaJuioB. MeTajuinueckas MeTaJlJINYecKas CBsI3b, BEIIECTBA Pa6ora ¢ IM
pemrerka. XMMHYECKast CBSI3b U METAIUTNUECKast METAJUTNIECKOTO CTPOCHHSI.
KPHCTAIUTNIECKas peleTKa. YMmeTh:
CaoticTBa BemecTs (METAIOB U - OTIPEAENATh: METAJUIIMIECKYIO CBSI3b.
CITABOB) - 0OBSACHATH: IPUPOAY METAJUTIECKON
CBA3H
13 BonoponHas xumuieckas CBs3b. MexmMouekynspHas u KY 3HaTh: Texymui § 6,ynp.1-6
EnunHas npupoaa XMMUYECKUX BHYTPHUMOJIEKYJISIPHAs BOJIOPOIHAS -IIOHATHE «BOJOPOJHAS CBA3bY,
cBsI3ei CBsI3b. 3HaUCHHE BOJOPOIHOH CBSI3H - IPUYUHY €IUHCTBA BCEX TUIIOB CBSI3eH
JUISL OPTaHHU3AINH CTPYKTYP
ononommmepos. Enunas npupona
14 BopmopoaHas xummaeckas CBsi3b. XHUMUYECKUX CBsI3eH
Enunast npupoa XUMHYECKHX
cBs3ei
15 KonTpoJsbHas padora 1

XuMHuyeckas cBsi3b.CTpoeHue
aroma.




16 [TomMepsl HeOpraHu4ecKue u ITomumepsr. KY 3HaTh: Texymuii §7,
OpraHUYECKHe [ImacT™accsl: TepMONIacTsl U yC -OCHOBHbIE OHATHA XuMun BMC: DpoHTaNBHBII ynp.1-4,6
PEaKTOIIACTHI, UX MPEACTaBUTEIH U «MOHOMEDY, KIIOJTUMEP», «CTPYKTypHOE CooOmenus
MIPUMEHEHHE. 3BEHOY, CTETICHb MOIUMEPH3ALINY, ydanmxcs
BonokHa: mpupoaHsie (pacTUTEIbHBIE «CpeAHsIsl MOJIEKYIpHAs Maccay;
1 )KUBOTHBIE) 1 XUMUYECKHE -OCHOBHBIE CITIOCOOBI ITOTYICHHUS
(MCKyCCTBEHHBIE I CHHTETHIECKHE), TIOJIMEPOB;
HX TIPEJCTAaBUTENN U IIPHMEHCHHE. -HanboJee IMHUPOKO PACIIPOCTPAHEHHBIE
17 Hpakruyeckas padora 1 Heopranudeckue noaumepst MOJIMMEPBI, UX CBOMCTBA U IIPAKTHYECKOE
Hoanmepst TIPUMCHEHHUE
18 l'azoo0pazHoe cocrosHne I'azo00pa3Hoe cocTosIHUE BEIIECTBA. YUHM | 3nats: Texymmuit § 8,
Bewectsa. [Ipupoausie Tpu arperaTHbIX COCTOSIHUS BOJIBI. - BOKHEHIINE XUMUYECKUE TIOHATHUS: MOJIb, ymp.1,7-9
ra3o0o0pa3HbIe CMECH: BO3IYX U OCcOOCHHOCTH CTPOEHUS Ta30B. MOJISIpHAs Macca, MOJISIPHBINA 00beM
TIPUPOJIHBIN a3 MornsipHsIit 00beM ra3000pa3HbIX - IPUMEPHI Ta3000pa3HbIX MPUPOITHBIX
BemecTB. [IpuMeps! ra3000pa3HbIX cMeceil: BO3lyX, IIPUPOIHEIN ras3.
TIPUPOHBIX CMECEH: BO3IyX,
MIPUPOJHBIN Ta3. 3arpsa3HeHue
aTMocdeps! (KUCIOTHBIE JOXKIH,
19 l'azoo0pazHoe cocrossHne TApHHKOBBIH 2hheKT) 1 Gopsda ¢
BewlecTBa. IIpupoanele UM
ra3o00pa3HbIe CMECH: BO3IYX H
IIPUPOAHBIH ra3
20 IIpakTHyeckas padora Ne2 [IpencraBurenu ra3000pa3HbIX KY 3HaATB: Texymuit § 8,
«[loJryyeHne H pacno3HaBaHHe BEILIECTB: BOJIOPOJ, KUCIOPO, - BO)KHEHIIIME BEeleCTBa U MaTepUabI: yop.11,12
ra3os (BOJ0pOJ, KMCJOPOJ, YTJIEKUCIIBIN Ta3, aMMHaK, 3TuieH. Mx BOJIOPOJI, KUCJIOPOJ, YIJIEKHCIIbII ras,
YLJIEeKHCJIbIH a3, aMMHAaK, MoJTy4eHue, coOnpaHue, aMMHaK, STHICH
ITHJIEH) pacrno3zHaBaHHe, GH3HIECKHE U -CIIOCOOBI TIOJTyIEHHS 3THX I'a30B
XMMHYECKHE CBOMCTBA YMeThb XapakTepu30BaTh: GU3NIECKHE U
XHMHYECKHE CBOMCTBA BOAOPOJA,
KUCJIOPOJia, YIJIEKUCIIOTo ra3a, aMMHuaKa,
3TUJIEHA YMeTh:
- BBITIOJTHSTh XUMHUUECKUH IKCIEPUMEHT 110
MOJTY4EHHI0, COOMPAHUIO U PACIIO3HABAHHUIO
21 JKugkoe cocTosiHME BEIIECTBA. JKunkoe cocrosame BemecTsa. Boa. KY 3HATh: HOHITHS «KECTKOCTh BOJBD», Temarnueckuii §9,
Bona. J)Kunkue kxpucramisl. [Motpe6nenne BoabI B OBITY U HA MaccoBast IOJIsl pACTBOPEHHOTO BEIIECTBAY CP mo kaproukam | ymp.1,2,6 -8
MaccoBasi 107151 paCTBOPEHHOTO npousBoacTBe. XKecTKoCTh U YMeThb: IpOU3BOJUTH PacueThl, CBSI3aHHbIE Brinonnenue §12
BEILlECTBA CIOCOOBI €€ yCTpaHeHHSI. C TMIOHATHEM «MaccoBas J0JIs 3aJaHUH U3 TECTOB
MuHepanbHbI€ BOABI, UX PacTBOPEHHOTO BEIIECTBA EI'D B pamkax
HCII0JIb30BAHUE B CTOJIOBBIX U ﬂaHHOl\/’l TEMBbI
neueOHbIX 1eax. JKunkue
KPHCTAJUTBI U MX MCHONB30BaHHE.
22 JKukoe cOCTOSTHHE BEIECTBA. HonsTue «MaccoBas 101
Boja. JHIKHe KPHCTAITBL. PacTBOPEHHOTO BEIIECTBAa» U
MaccoBast 10711 PaCTBOPEHHOTO CBA3SAHHBIC C HIM paCHCTEL
BEIECTBA
23 TBepaoe cocTosHUE BEILECTBA. TBepaoe cocTosHUE BEIECTBA. KY 3HaATh MOHATHS «aMOp(HBIE» U ®DpoHTaNIbHbII § 10,
Awmopousie BeriectBa. CocraB AmopdHbIe BeliecTBa B IPUPOAE U «KPUCTATIMYECKHE) BEIECTBA ynp.1-4
BEILIECTBA U cMecei KHU3HU 9EI0BEKA, UX 3HAUCHUE U
24 TBepaoe cocTosiHUE BELIECTBA. MIPUMEHEHHE.
Amopodurie BemectBa. CocTan Kpucrannngeckoe ctpoeHue
BEI[eCTBa U cMecel BEIIIECTBA.

CocraB BelecTBa U cMecei.




25 JlucniepcHble cucTeMbl IlonsATHE O AUCHEPCHBIX CUCTEMAX. YHUHM | 3narsb: Texymuii § 11,
JucnepcHas asza u JUCIIEPCUOHHAS -onpe/eneHNe U KIacCU(PUKaLUIo ymp.1-8
cpena. Knaccupukanus aucrepcHbIX JCTICPCHBIX CUCTEM;

T10 arperaTHOMY COCTOSIHUIO U T10 -TIOHATHS KUCTUHHBIE» U «KOJUIOUIHBIE)
pa3Mepy JacTull ¢pasbl. PacTBOPEI;

I'pyGonucnepcHble CHCTEMBI: -3¢ dexr Tungans

9MYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOANCTIEpCHBIE CHCTEMBI: TEITH U

30JIH.

26 O060011IeHNE U CUCTEMAaTHU3AIIS BrimosiHeHne ynpakHeHuH, penieHne VII3Y | 3HaTh NOHATHS «BEIIECTBOY, O6o06uraronmit

3HaHHH 10 TeMe «CTpoeHue 3a1a4 1o TeMe «CTpoeHHe BELIEeCTBa» «XUMHUYECKUHN 3JIEMEHT», «aTOM», TemaTnueckuit
BEIL[ECTBA» «MOJIEKYTIa», «3IEKTPOOTPUIATETBHOCTDY,
«CTETIEHb OKHCIICHUS», «BEIIECTBA
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
COCTaBa»
YMeTh 00BSCHATH 3aBUCHMOCTH CBOWCTB
27 O0001IeHne 1 CHCTeMaTH3aIHs BEILIECTB OT MX CTPOCHHUS, IPUPOTY
3HaHMi 110 TeMe «CTpoeHue XUMHUYECKOH CBSA3U
BEIIECTBA»
28 KonTtposbHas pa6oraNe2 no teme | OCHOBHBIEC OHATHS POUACHHON K Kontponbhas
«CTpoeHue BelecTBay TEMBI pabora 2
Xumuueckue peaxyuu (15 uacos)
29 [ToHsATHE O XUMUUECKOH peaKkLuy. [TonsATHE 0O XUMUUECKOH peaKkLuy. KY 3HaTh BaKHEHIINE XUMUUECKHIE IIOHATHSA: Texymuit § 13,
Peaxkiyu, uaymine 6e3 ©3MEHEHUS Peaxkiyu, uaymiue 6e3 ©3MEHEHUS IIOTPOIHS, TSIIOBOU 3 ekt ynp.1,2,5
COCTaBa BEILlECTBA cOCTaBa BEIECTB. AJUIOTPONUS U XUMUYECKOH peakI1H, yIIepoJHblH CKeleT,
aJUIOTPOIIHBIE BUON3MEHEHHS. H30MepHsl, TOMOJIOTHS
[TpyauHEI ATTIOTPOIINHY HA IPEMEpe
MOIU(HUKAIIH KHCIOPOAA, yriepoaa
u pocdopa. O30H, ero
_ OuosoruuecKas poib.
30 [ToHsATHE 0O XUMUUECKOH pEaKIIUH. WsoMeps! 1 n3oMepus. [IpHauHbl
Peaxnnu, nayniue 6e3 n3MeHSHUs MHOr00Gpasus BELECTB
COCTaBa BEIECTBA
31 Kraccudukaruss XUMHIeCKUX Peaxiuuy, naymue ¢ U3MEHEHUEM KY 3HAaTh BaKHEHIINE XUMUYECKHE TTOHATHS: Texymui § 14,
peaxuuii, IpoTeKaroIuX C COCTaBa BEILECTB: COSANHEHUS TEII0BOH 3P HeKT XUMHUIECKO# peakiun ynp.1-4
M3MEHEHHEM COCTaBa BEIIEeCTBA pasnoxeHwus1, 3aMeleHns: 1 OOMeHa B YMeThb YCTaHaBIUBATh IPUHAIICKHOCTh
HEOPraHWIECKOH U OpraHHIeCcKOi KOHKPETHBIX Peakmuii K pa3INIHbIM THIIAM
xumud. TemnoBoit 3¢ pexr T10 Pa3IMIHBIM IPH3HAKAaM KIaCCH(UKAIIN
XMMHUYECKOH peakiun. JK30-
SHJOTEPMUYCCKUE PEAKIUH.
32 Knaccuduranus XumMmadeckux Tepmoxumureckue ypaBHeHUs.

peakuuii, MpOTEKAIOIINX C
HM3MEHEHUEM COCTaBa BEIIECTBA

Peakuuu ropeHus Kak 4acTHBIN
ciy4ail 3K30TepMUYECKON peaKuy.




33 CKOpOCTh XMMUYECKON peakliuu 1 IToHsITHE O CKOPOCTH PEAKIIUH. Vi 3HaTh BaXXHEHIINE XUMUUECKUE ITOHSITHS: Brinonnenue § 15,
(axTOpBI, BIUAIOIINE HA CKOPOCTh CKOpOCTh TOMO- ¥ T€TEPOTreHHOM KY KaTaJn3, CKOPOCTh XUMUUECKON pPeaKkuu 3aJaHul U3 TECTOB ynp.1,3,6,7
XUMHUECKOHN peakiu peakuuu. akTopsl, BIUAIOLIME HA YMeTb 00BACHITD EI'D B pamxax
CKOPOCTh XUMHUYECKOHN peaKkuu: 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH JIaHHOW TEMBI
MIPUPOJIA PEArHPYIOLIUX BELIECTB, PEaKIMU OT Pa3IUYHBIX (PAKTOPOB
Temrieparypa (3akoH Bant-I'odda),
KOHIICHTPALUH, KaTaJIH3aTOPbl K
KaTan3. 3aBUCHMOCTh CKOPOCTH
peakIuii OT HOBEPXHOCTH
COMPUKOCHOBEHHUS pEarupyromux
34 CKOpOCTh XMMUYECKON peakluu 1 BeweCTB. PepMEHTH KaK
(baKTOpEL, BIMAIONIHE HA CKOPOCTS OHOTOrHUECKUE KaTaIu3aToPBI,
XHMIEYRCKOH DeAKINN 0COOEHHOCTH MX (PYHKIIMOHUPOBAHUS
35 O0paTUMOCTh XUMHUYECKON HeoOpaTtumsie u o6paTuMbie Vi 3HaTh BaXHEHIINE XUMUYECKIE TIOHITHS: Texymmuit § 16,
peakin. XMMHYECKOE PaBHOBECHE | XMMHUYECKHE PEaKIHH. KY XHMHYECKOE PaBHOBECHE Brimonnenue ymp.1-6
U YCJIOBHS, BIIMSIOIINE HA €ro [oHsTHE 0O XUMHUYECKOM PAaBHOBECHHU. YMeTh 00BSACHATD 3aaHHi U3 TECTOB
cMelleHue Croco0bI CMeIeHUsST XUMHYECKOTO TIOJIO’KEHNE XUMHIECKOTO PaBHOBECHS OT EI'D B pamkax
paBHOBecUsl Ha IpUMEpPE CUHTE3a Pa3IMYHBIX (haKTOPOB JTAaHHOI TEMBI
ammuaka. [lorsatie 06 OCHOBHBIX
MIPUHIUIAX IPOM3BOJICTBA HA
MIpUMEepEe CUHTE3a aMMHUAKa U CEPHOM
KHCIIOTHI. B3anMOCBsI3b TeOpHH 1
36 O6paTI/IMOCTI> XUMUUYECKON IPAKTUKHU HA IPUMEPE 3TUX CHHTC30B
peakiy. XIMHYECKOe paBHOBECHE
U YCJIOBHS, BIIUSIOIIUE HA €r0
cMelleHue
37 Posb Boabl B XUMHUECKHUX Pouie Bozb! B IpeBpalieHuax KY 3HaTh Texymuit §17,
peakuusx BelecTB. VICTUHHBIE pacTBOPBI. YUHM | -IOHATHS «3JIEKTPOIUTHI « U ynp.1,5-8

PacTBOprMOCTS 1 KiTaccuUKamus
BEIIECTB 0 ATOMY NPH3HAKY:
PacTBOpHMBIE, MaIOPaCTBOPUMEIE H
MPaKTHYECKU HEPACTBOPUMBIE
BEIlleCTBA.

DNEKTPOIUTHI ¥ HEITEKTPOIIUTHI.
DIIEKTPOJIUTHYECKAS TUCCOIMALINS.
KucnoTsl, o0CHOBaHUS U COIIU C TOYKH
3penust TO/I.

XUMHUYECKHUE CBOMCTBA BOJIBI:
BzauMmopelicTBre ¢ MeTallIaMH,
OCHOBHBIMH M KUCJIOTHBIMH
OKCHJIAMH, pa3JIOKEHHE U
00pa3oBaHKe KPUCTAIIOTHIPATOB.
Peakuuu ruaparanuu B
OPraHUYECKON XUMHH.

«HEDIIEKTPOJIUTHDY, TIPUMEPHI CUIIBHBIX U
CITa0bIX JEKTPOUTOB;

-pOJIb BOJIBI B XUMHUYECKHX PEAKIUIX;
-CyIIHOCTh MEXaHHU3Ma JIUCCOLUAIINY;
-0CHOBHBIE nostoxkeHust TO/]




38 I'unponus [Tonsatue rugponusa. I'uaponus YUHM | 3HaTh runponusa cojei u OpraHuuecKux Texymuii § 18,
OpPraHUYECKUX U HEOPTaHUYECKUX COeIMHEHUI Brimonnenune ynp.1,3-5
coenuHeHnid. HeoOpaTumslit YMmerhb onpenenaTbs XapakTep Cpenbl B 3aJlaHUM U3 TECTOB
ruaposn3. OOpaTUMBIN THIPOIN3 BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX EI'D B pamxax
cosiell. ['uaponan3 opraHu4eckux COEIMHEHUN JIaHHOW TEMBbI
BEILIECTB U €r0 MPAaKTHIECKOe
3HAUCHUE IS IOIyYEeHHS CIIUPTA 1
MsbUTa. bronorudeckas poib
THIPOJIN3a B INIACTHIECKOM U
JHEPreTHYECKOM OOMEHE BEIECTB U
SHEPTUU B KIIETKE.

39 Tuaponus

40 OKHUCITUTETBHO — CreneHb OKUCIICHUS 3JIEMEHTOB. KY 3HaTh BaXHEHIINE XUMUYECKIE TIOHITHS: Texymmuit § 19 no cnos

BOCCTAHOBHTEIBHBIC PEAKIHU OmnpeneneHne CTENCHN OKHCICHHS 110 CTETEeHb OKUCIICHUSI, OKUCTHUTEb U Bemonuenue «OmnHako
¢dopmyre coequnenus. [lonstue 06 BOCCTaHOBHTEIb, OKUCIICHHE H 3aaHui U3 TECTOB | CaMBIM...»,
OKHUCIIHTEJIEHO-BOCCTAaHOBUTEIIBHBIX BOCCTaHOBJICHHE EI'D B pamkax ynp.1-4
peaxuusax. Oxucnenue u YMmers JTAaHHOM TeMBbI
BoccTaHOBNIeHUE. OKUCIHTEND U - OIIPEEIIATH: BAJICHTHOCTD U CTEIEHb
a1 OKNCTHTCIBHO — BOCCTaHOBHTEINb. MeTon OKHCIICHUSI XHMHYIECKHX JJIEMEHTOB,
BOCCTAHOBHTE/BHBIE PEAKIIHH 9JIEKTPOHHOTO OasnaHca. OKHCITUTENh U BOCCTAHOBUTEIIB;
-cocTaBisATh ypaBHeHus: OBP metonom
3JICKTPOHHOTO OaaHca

42 OnekTponus DNeKTPoNn3 KaK OKUCIUTEIbHO- YUHM | 3uHath Texymmuit § 19 1o xoHIIa,
BOCCTaHOBUTEJbHBIN MPOIIECC. -BaKHENIINE XUMUYECKHE TOHATHUSA: Brinonnenue ynp.5-8
DIEeKTPOJIN3 PacIIaBOB; paCTBOPOB NIEKTPOJIU3, KaTOJ], QHOJ 3a7aHu{ U3 TECTOB
(Ha IpUMepe XJIOpHAa HATPHS). - IPaKTUYECKOE MPUMEHEHHUE IIEKTPOJIN3a EI'D B pamkax
[IpakTuueckoe npuMeHeHue YMmers JTAaHHOW TEeMBI
JMEKTPOJIN3a. DIEKTPOIIUTUIECKOE - ONIPEAEINATh IPOAYKTHI, KOTOPHIE

43 DieKTponns TIOTyYeHUE AIFOMUHUS 00pa3yIoTcst Ha KaTO/e U aHOIe

44 KounrposbHas padora 3 no reMmam

«XHMMHYECKHE PeaKIHU»,
«BemecTBa M MX CBONCTBA»
45 IIpakTuyeckas padora 3

ruapoJini

Bewecmea u ux ceoticmea (16 uacos)




46 Hewmerannsl Hemeramnsl. [Tonoxenue nemeramios | YUHM | 3uarth Texymuii § 21,
B NEPUOANYECKON CHCTEME, CTPOCHUE - OCHOBHbIE HEMETAJUIBI, HX Pa6ota c IM ynp.1-4
nx aTroMoB. HemeTansl — mpocTeie OKHCITUTENbHBIE U BOCCTAHOBUTENIBHbIC
BeIlecTBa. ATOMHOE M MOJIEKYJISIPHOE CBOIfCTBa;
ctpoenue ux. CpaBHUTEIbHAS - U3MEHEHHE KUCIOTHBIX CBOMCTB BBICIIHX
XapaKTepPHUCTHKA FAJIOTCHOB KaK OKCHJIOB ¥ THAPOKCHIOB HEMETAILIOB B
HanboJIee THITHIHBIX rpymmax u neproaax
IIpeJicTaBUTENEH HEMETaLIOB. YMmern
OxKucInTeIbHBIE CBOMCTBA - XapaKTepH30BaTh JIEMEHTHI
HEMeTaIIoB (B3auMoeicTBHE C HEMETaJlIbl MaJbIX IEPHOJIOB 110 UX
MeTaJlaMH ¥ BOZOPOJIOM). TIOJIO’KEHUIO B IEPUOANYECKOH cucTeMe
BoccranoBurtensHbIe CBOWCTBA J.N. Menneneesa;

HEMETaIIOB (B3auMOAEHCTBHE C 00IIIe XUMUYECKHE CBOICTBA HEMETAILIOB;
Goiee EKTPOOTPULIATEIEHBIMA - 00BSICHATH 3aBHCUMOCTb CBOICTB
HEeMeTaJUIaMH ¥ CJIOXKHBIMH HEMETaJUIOB OT MX COCTaBa U CTPOCHUS
BEILECTBAMU-OKHUCIUTEIISIMH).
EcrecTBeHHBIE TPYIIITHI HEMETAJIOB

47-48 [Ty — Ha IpUMepe raJoreHoB 1
0JIarOpOJIHBIX ra30B

49 Mertaibt [TonoxeHnne MeTaIIoB B YUHM | 3uHath Texymmuit § 20,
TIEPUOAUUECKON CUCTEME U CTPOEHUE -OCHOBHBIE METAJIJIBI U CILIABBI; Pabota c IM ymp.1-6
nx atoMoB. [IpocTeie BemecTBa — -001mune CBOMCTBAa METAIIIOB
MeTamel: O0Imue GU3nIecKue u Ymerb
XMMHYECKHE CBOMCTBA METAIJIOB: - XapaKTepH30BaTh JIEMEHTHI METaJIIbI
B3aUMOJICHCTBUE C HEMETaIIIaMH MaJIbIX MEPHOJIOB TI0 UX IOJIOXKEHHUIO B
(KHCTOPOIOM, XJIOPOM Cepoit), C nepuoamydeckoit cucreme 1.U.

BOJIOW. DIEKTPOXUMHUIECKUI PsilT MeHnneneea; o0IIIe XUMHUYECKIE CBOHCTBA
HaNpsHKEHUH METaIoB. METaJlIoB;
BsaumozeiicTBiE METAIOB C - 0OBSACHATH 3aBICHMOCTH CBOICTB
pacTBOpamMH KHCIIOT 1 coneid. OOrune METaJJIOB U CIUIaBOB OT MX COCTaBa U
CIIOCOOBI MOy YEHHST METAIIIOB. CTPOCHUS
Koppo3sus metamios. CriocoOs
3aIIUTHI METAJUIOB OT KOPPO3HH.
EcrecTBeHHBIE TPYTIITHI METAIIOB Ha

5051 MeTamint IIpUMepe METOYHBIX METaJIIOB.

52 Kucnotsl Heopranudeckue u Knaccuduxarmys HeopraHUIeCKuX U Ky 3HaTh Texymuit § 22,
OpraHWYecKHe OpraHn4ecKux KUcioT. Obmme - KITaccH(HKAIHIO, HOMEHKIIATypy KHCIIOT, Pa6ora ¢ IM ymp.1-5

CBOICTBA KHCJIOT: B3aUMOJIEHCTBHE C
MeTaJlIaM1, OKCHIaMH METAJIIOB,
THIPOKCHIaMHU METAJLIOB, C COMISIMH,
crupTaMu (peakuust dSTepupUKaIum).
Oco0ble CBOICTBA a30THOM U
KOHIICHTPUPOBAHHOHN CEpHOU KUCIIOT

HX OOIIME CBOWCTBA,

-0COOCHHOCTH CBOMCTB CEPHOM M a30THOM
KHCJIOT, MypaBbUHOM M yKCYCHOI KHCIOT
YMmerhb

-Ha3bIBATh KUCIIOTHI 0 «TPUBUAIBHOW»
WJIA MEXTyHAPOTHOW HOMEHKIIATYPE;




53

Kucnotsl HeopraHu4eckue 1
OpraHu4ecKue

- OIIPENEIIATh XapaKTep Cpeibl B BOJHBIX
pacTBopax KUCIOT;

- XapaKTepH30BaTh O0IIHEe XUMHYECKHE
CBOMCTBA KUCJIOT

- OOBSACHATH 3aBUCUMOCTh CBOMCTB KHCIIOT
OT HUX COCTaBa U CTPOCHUS;

- BBIIOJIHATH XUMHUECKUH SKCIIEPUMEHT 110
pacno3HaBaHUIO BaXKHEUITNX
HEOPraHUYECKUX U OPraHUYeCKUX KHCIIOT

54 Kucnotsl Heopranuueckue u
OpraHU4eCcKHe
55 OcHOBaHHUSI HEOPTaHUYECKHE U Knaccuduxanus ocHoBaHuUi. KY 3HaTh: Texymmuit § 23,
OpTraHUYECKHE XuMHYeCKHe CBOICTBA OCHOBAHUI: - KITacCU(HUKALNI0, HOMEHKIIATY Py KHCIIOT, Pabota c IM ynp.1-5
B3aHMOJCHCTBHE C KHCIIOTAMH, HX 00II1e CBOMCTBA;
KHCJIOTHBIMH OKCHJIAMU U COJISIMU. -0COOCHHOCTH OPraHMYECKHX OCHOBaHUH
Pa3noxxeHune HepaCTBOPUMBIX Ymerh:
OCHOBaHUIt -Ha3bIBaTh OCHOBAHUSI 10 «TPUBHAIIBHON
W MEXXITYyHApOJHOW HOMEHKJIATYPE;
- OTIPEAEINIATH XapaKTep CPebl B BOAHBIX
pacTBopax Iienoyel;
56 OcHOBaHMS HEOPTAHUYECKUE U - XapaKTCpH30BaTh: . .
OpraHMYecKHe -00Imue XUMHUYECKUE CBOICTBA OCHOBAHHI
- 00BSICHATH 3aBUCUMOCTb CBOICTB
OCHOBAHHH OT UX COCTaBa M CTPOCHHUS;
- BBIMIOJTHSTh XUMHUUECKUH IKCIEPUMEHT 110
pacro3HaBaHUIO BaXKHEHIINX
HEOPTaHWIECKUX U OPTaHWIECKHX
OCHOBaHHMH
57 OCHOBaHHUS HEOPraHUUECKHE U
OpTraHHYecKHe
58 Conn HEeOpraHnIecKue u Knaccnduxamms coneii: cpennue, Ky 3HaTh Texymuit § 24,
OpraHUyYecKue KHCIIbIE M OCHOBHBIE. XMMHUYECKUE - BayKHEHIINe MOHATHS: CONH, Pa6ota c IM ynp.1-5

CBOJCTBa coueil: B3auMoJieliCTBHE C
KUCJIOTaMH, IIeJI0YaMu, MeTaJUIlaMU 1
coisimu. [pencraBurenu coseit u ux
3Ha4YeHHe. XJIOpUJA HaTpust, KapOoHaT
KanbpIws, Gocdar Kanbus (CperHue
COJIN); THAPOKApOOHATHI HATPHS U
aMMOHUS (KUCIIBIE COJIH);
rugpokcokap6onat meu (I1) —
MaJIaxuT (OCHOBHAS COJIb).

MHUHEpaJbHbIE YA0OPEHUs

YMmerhb

-Ha3bIBATh COJIM M0 «TPUBUAIBHOIN» WIN
MEXIYHApOJHOM HOMEHKIIATYPE;

- OIIPEIEIISATh: XapaKTep Cpeabl B BOJHBIX
pacTBopax coJeii;

- XapaKTepu30BaTh:

-00IIMe XMMHYECKHE CBOMCTBA COJIEH




59-60

CoJn HEeOpraHUYECKUe 1
OpraHu4ecKue

KauecTBeHHBIE peaknny Ha XJIOPHUL -,
cynbdar - 1 KapOOHAT-aHHOHBI,
KaTHOH aMMOHHUSI, KATHOHBI JKeJe3a
1) u (111)

- OOBSICHATH: 3aBUCHMOCTh CBOMCTB COJICH
OT UX COCTaBa U CTPOCHUS;

- BBINOJIHATD XUMHYECKHUI 3KCIIEPUMEHT 10
pacro3HaBaHMIO BaXKHEHIINX coJier

61 I'eneruueckas CBs3b MEXKIY TToHsiTHE O T€HETUYECKOI CBSI3U U VII3Y YMmerhb: O000maromuit § 25,
KJIACCaMH COCJIMHEeHUII. TeHETHYECKUX psfax B - XapaKTepH30BaTh OOLIHE XUMUUECKHE Temarnueckuit ymp.1-5
O000menne 1 CHCTeMaTH3aIHs HEOPraHWYEeCKOH U OpraHHIecKOi CBOIfCTBa METAIIIOB, HEMETAJLIOB, Bemonuenue
3HaHWi 1o Teme «BemecTBa 1 Mx xuMmuH. ['eHeTHYeCKHi psix MeTaIa. OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX U 3a7aHu{ U3 TECTOB
CBOMCTBa» I'enernueckuii psit HeMeTaa. OpraHMYECKUX COCTUHEHUN EI'D B pamxax
OCo0eHHOCTH TeHETHIECKOTO PAaa B - Ha3bIBaTh U3YUEHHBIE BEIIECTBA IO JAHHOM TeMBI
OpraHUYeCcKON XMMHHU. BrinonHneHue «TPUBUAJILHOW» WJIM MEKAYHapOAHON
YNpaXHEHUH, pellieHne 3a4ad Mo HOMEHKIIATYyPE;
TeMaM «XUMHUYECKUE PEeaKIUum», - XapaKTepH30BaTh: OOIINE XMMUIECKUE
«BemiecTBa 1 UX CBOMCTBa» CBOMCTBA METAJNIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX U
OpraHNYECKUX COCIMHEHUH, CTPOCHUE U
62-63 ['eHeTryeckast CBSI3b MEXIY XHMHYECKHE CBOMCTBA M3yUCHHBIX
KJIacCaMM COEAUHEHUH. OpraHMYECKUX COETUHEHUHN
O0o001IeHne 1 CHCTeMaTH3aIHs
3HaHU# no Teme «BemiecTBa u X
CBOMCTBa»
64 KonTtpoabnas padorad OCHOBHBIE TOHATHS IPOMICHHBIX TEM K Kontponbhas
I'enetndeckas cBA3b MEXIY pabora 2
KJIACCAMU COETMHEHHUH.
65 HpaxTHyeckas padora Ne4 ro XUMHYECKUH SKCIEPUMEHT 110 VII YMmers Omnpoc no
teme «nenTudukanus pacno3HaBaHMIO BaKHEHUIINX - IpaMOTHO 00paIaThCs C XHMHYECKOH npaswiam Th
HEOPraHUYECKHX U OPraHHIECKHX HEOPraHWYECKHX U OPraHHIeCKHX HOCYIOH ¥ 1a00paTOPHBIM IMpakTnyeckas
BEILIECTB» BEILECTB 000pyJOBaHUEM; - BBINOJIHATH XUMUYECKHI pabota
9KCTIEPHMEHT IO PaclO3HABAHHIO
Ba)KHEHIIINX HEOPTaHMIECKUX 1
OPTraHNYECKUX BEIIECTB
66 OGo01enne M0 Kypcey:
«Oprannyeckasi XUMHSL)»
67 O0o0uIeHne Mo Kypcey:

«Heopraﬂgqecxaﬁ XUMHA.D>

68

HTtoroBoe 3aHsATHE.




Pacnipesesnenne yueGHOro Mmarepuasia

1 yeTBepTH 2 yeTBepPTh 3 yeTBepTH 4 yeTBepTH Ton
9 Henenn 7 HenEeIb 11 "epens 8 Henenn 35 "Henenn
KosnnuecTtBo yacoB 18 14 22 16 70
KonrponbpHas padora 3 no Temam
KonTpomsHas padoTa 1 Koutposnbhas paboraNe2 mo reme < p p B KonTponbHas paboTad
«XuMHIYecKne peaknun», «BemecTsa
KoHTponbHbIe paboThI XUMHUecKas cBa3b.CTpoeHre «CrpoeHue BelecTsa JIX CBOHCTRAY P ’ I'eHeTnyeckas CBSI3b MEXKIY 4
aToMma. KJIaCCaMH COETMHEHUI.
[paktiueckas padota Ne2 IIpaktudeckas pabota 3 ruIpoIu3
Mpaxrieckas paGora 1 «IlomyueHue u pacrno3zHaBaHue [pakTnueckas paborta Ned o Teme
[pakTuueckue paboThl P P ra3oB (BOJOPOI, KHCIOPO/I, « neHTr UKl HEOPTAaHUICCKUX 4

[Tonumepst

YIJICKUCIIBIN Ta3, aMMHAK,
JTHJICH)

" OpraHu4€CKUX BCUICCTB»




@®opMbI U CPEICTBA KOHTPOJIS (KPUTEPUM U HOPMbI OLIEHKU YMEHUH U 3HAHUI yYaIIUXCs)

OueHka yCTHBIX OTBETOB YYaIIUXCsl

Onenka «5» CTaBUTbCA B TOM CIIydae, €CJIM YYallUMHCS ITOKa3bIBACT BEPHOE IMOHUMAaHME
XUMUYECKON CYLIHOCTH PAaCCMaTPUBAEMBIX SIBIICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JACT
TOYHOE OIIPEAEICHUE U UCTOIKOBAHUE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPUH, a TAKXKE MPABUIIBHOE
OTIpeJIeIeHUe XUMUYECKUX BEIIMYMH, UX €IUHHII U CIIOCOOOB M3MEPEHUSs; MPABUIBHO BBIMOIHIET
YEepTeKU, CXeMbl U IpadUKd; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, CONPOBOXKJAET paccKas
HOBBIMU [IPUMEPaMU, yMEET IPUMEHUTD 3HAHUSI B HOBOM CUTYallMM IIPU BBIIIOJHEHUH IIPAKTUYECKUX
3aJlaHuI; MOKET YCTAHOBUTH CBS3b MEKIY MU3y4acMbIM U PaHEE U3yYEHHBIM MAaTEPHUAIIOM 110 Kypcy
XUMUH, & TaK XK€ C MATEPUAIIOM, YCBOECHHBIM 110 U3YYECHHIO APYTHUX IIPEAMETOB.

OneHka «4» cTaBUTCs, €CIIM OTBET YUEHUKA YAOBJIETBOPSAET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha «5» , HO JaH 0e3 HCIO0JIb30BaHHSA COOCTBEHHOrO IJIaHA, HOBBIX IPUMEPOB, 0€3 NpPUMEHEHUs
3HaHUIl B HOBOM cCHUTyallMM, O€3 HCIOJb30BAaHUS CBsA3eH C paHee H3YYEHHBIM MAaTepUalIOM,
YCBOEGHHBIM IIPU M3YyYEHUU APYTUX MPEIMETOB; €CIIM YYalUHCs JOMYCTHJI OAHY OIIMOKY WM HE
Oosiee IByX HEJIOUYETOB U MOXET UX HCIPABUTh CAMOCTOSATEIBHO WM C HEOONbLIOW MOMOIIbIO
YUUTES.

Onenka «3» CTaBUTCS, €CIM YYallWiiCs TPABWIBHO IOHMMAET XHMHUYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SBJICHUNW M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTACIbHBIC MPOOEIHI B
YCBOEHHH BOIIPOCOM Kypca XUMHH, HE MPETSATCTBYIONUE AaJbHEHIIIEMy YCBOSHHIO TIPOTPAMMHOTO
MaTepualia; yMEeT MPUMCHATh TIOJyYCHHBbIC 3HAHUS TMPU PEIICHHH TPOCThIX 3a1ad €
WCIOJB30BAHUEM TOTOBBIX (OpMYJ, HO 3aTPyAHSETCS NpPHU pEIIeHHH 3a/1a4, TPeOyromux
npeoOpa3oBaHus HEKOTOPHIX (QOpMyJ; OMyCTHN He Oonee OAHON TpyOoil omuOKHM U JBYX
HE/I04eTOB, He OoJyiee 0IHOW Tpy0oil U OHOM He TPyOol ommOKHu, He Oosee IBYX-TpeX HE TPyObIX
oIKMOO0K, OTHOM He TPy0oH ONIMOKK M TPEX HEJOYETOB, JOMYCTUII YEThIPE WU MATh HEIOUETOB.

OI.[GHKa «2» CTaBUTCA, CCIIH yanlHﬁCH HC OBJIaJACJI OCHOBHBIMH 3HAHWAIMU U YMCHUHU B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I mnporpaMmbl U JOITYCTHII OoJibIle OIIMOOK M HEAO0YECTOB, 4YEM
HeO6XO,I[I/IMO JJI1 OIICHKHU «3» .

OneHka nuCbMeHHbIX KOHTPOJ/IbHBIX paﬁoT

OI_IGHKa «5» cTaBHUTCH 3a pa60Ty, BBITIOJITHCHHYO IMOJIHOCTBIO 0e3 omuooK 1 HCA0YCTOB.

Omnenka «4» cTaBUTCS 3a padOTY, BHIMOJIHEHHYIO MOJHOCTHIO , HO MIPH HAJIMYUH B Hell He Oonee
OJIHOM Tpy0Oii OIITMOKHK M OJTHOTO HEJoueTa ; He OoJiee TPeX HEJ0UETOB .

Onenka «3» CTaBUTCA, €CIM YUYEHUK BBIMOJIHWI NMPaBUIbHO HE MeHee 2/3 Bcell paboThl Min
JIOMyCTUI He Oosee ofHo# rpy0oif ommOku 1 ABYX HenoueToB4 He Ooyiee 0HOM rpyOoii u oHON
HerpyOoit ommOku4 He Oosiee Tpex HerpyObIx ommOOK 4 ofHOW HerpyOod OmMOKM U Tpex
HE/I04€TOB4 NP HAJTMYUH YEThIPEX-TISATH HEJOUYETOB.

OmeHka «2» CTaBUTCS, €CIIM YUCIO OUIMOOK M HEJ0YETOB MPEBBICUIIO HOPMY OLIEHKH «3» WM
BBITIOJTHEHO MPaBWIIbHO MeHee 2/3 Bcell paboThI.



Ecnu TecToBas KOHTponbHas paboTa, TO Ui YYEHUKOB «9 Kllacca» BBICTABISACTCS OTMETKA
«5», eciu 3a BBITTOJTHEHUE KOHTPOJILHON paboThl OHU HaOpanu He MeHee 44 6amtos. [llkana nepeBoma
B NATHOAIBHYIO CUCTEMY OLICHKH:

0 — 17 6ammoB — «2»,
18 — 30 6amn0B — «3»,
31 — 43 6amnoB — «4»,
44 — 60 6ain0B — «5».
Onenka npakTH4ecKux pador

OmneHka «5» CTaBUTCS, €CIIM yUYAIIUKCS BBIOIHSAET pabOTy B OJTHOM 00BbEME ¢ COONI0IEHUEM
HEOOXOIMMOM I10CIICIOBATEIHOCTH MPOBEACHHS OIBITOB W H3MEPEHUIA; CaMOCTOATEIBHO U
panroHaIbHO coOMpaeT HeoOXOAUMBIE MPUOOPHI; BCE OMBITHI MPOBOAMUT B YCIOBUAX M PEXKHMAX,
00eCrevnBaNIIMX TOJMyYeHHE MPAaBUIBHBIX PE3yJbTAaTOB M BBIBOAOB; COONIOAAET TpeOOBaHUSI
IpaBWJ1 0€30IaCHOCTH TPY/1a; MPaBUIIBHO M aKKYPAaTHO BBINOJIHSIET BCE 3alIMCH, TAOJIUIIbl, PUCYHKH,
BBIYHCIICHUSL.

Ornenka «4» CTaBUTCSA, €CJIA BBITIOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO ObUIO JIOMYIIEHO JIBa-
TpH HeJloueTa; He 0oJiee 0JHOM Herpy0oil OIMOKH U OTHOTO Helo4eTa

OreHka «3» CTaBUTCS, €CIM pa0doTa BBITOJHEHA HE MOJIHOCTHIO, HO 00BEM BBIITOJIHEHHOM YacTH
TaKOB, YTO MO3BOJISICT IMOJIYYHUTh IMPABUIIBHBIN PE3YIbTAT M BBIBOJ; €CIIM B XOJIC IPOBEICHUS OIBITAa
ObUTH TOMYIICHBI OIIUOKH.

OI_[eHKa «2» CTaBHUTCi, €CIIN pa60Ta BBLINOJIHEHA HE MOJHOCTBIO U 00BEM BBIINOJIHEHHON YacTH
pa60TI)I HC IIO3BOJIACT CACJIATH IMPABUJIBHBIX BBIBOAOB; CCJIM OIIBITHI, Ha6JIIOZI€HI/I$I, BBIYHCIICHUA
IIPpOBOAUINCH HCIIPABUIIBHO.

Y4eOHO-MeTOAUYeCKOe oOecnieueHHe 00pa30BaTeIbLHOIO0 Mpolecca
JlutepaTypa, UCIIOJIb3yeMasi yUUTEIIEM:
- OCHOBHas Tumepamypa

1. Tabpuensn O.C. IIporpamma kypca xumuu Uit 10-11 kmaccoB o0mieo6pazoBaTeabHbBIX
yupexaenuit. — M.: [Ipoda, 2015.

2. T'abpuensu O.C. Xumus: 11 knacc: yueOnuk / O. C. I'aGpuenss.- 5-e uzn., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : um.

3. Xumusi: 11 xnacc. KontponbsHbie u mpoBepouHbie paboThl K yueOHUKY O.C. 'abpuensna « Xumus.
basoBblit ypoBens. 11 knace»: yuebHoe nocobue / M.A. Axmetos. — M. : Jlpoga 2015. - 220, [4] c.
MJL.

JIutepatypa, pekoMeHayemMast 1J1sl y9alnuxcs.
- OCHOBHas Tumepamypa

2. Tabpuensa O.C. Xumus: 11 kmacc: yueOnuk / O. C. 'aGpuenss.- 5-e uzn., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : um.

HaTepHET — pecypcsl:

www.him.1september.ru
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		2023-08-30T15:27:24+0300
	Рудницкий Андрей Евгеньевич




