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HHOACHUTEJIBHAA 3AIIMCKA

Kypc xumun B cpenneil mkosne mnpenycMmarpuBaercss denepaibHbIM T'OCYIapCTBEHHBIM
00pa3oBaTesibHbIM CTAH/IAPTOM KaK COCTaBHAs 4YacTh MpeaMeTHON obnactu «EcTecTBeHHbIE
Haykn». Pabodas mporpamMma mo XMMHUM cocTaBjieHa Ha ocHOBe IIporpammel cpenHero oOImiero
obOpaszoBaHusi 10 XUMHH (0a30BBIA YPOBEHB) W TIporpamMMmbl Kypca xumuu s 10-11 kmaccos

001eo0pa3oBaTeNbHBIX YUpekaeHuit ( 6a3oBblil ypoeHb) O.C.I"abpuensna.

PabGouass mporpamma mnpenHasHavyeHa s u3ydeHuss xumun B 10,11 kimaccax kiacce
cpenHeit oOmieoOpazoBarenbHON mKobl 1o yueOHukam O.C.I'abpuensH. Xumusa. 10 kmacc.
BbazoBrlii ypoBeHb: yuel. nist obmeodpazoBatenbHbix yupexaenuit / O.C.I'abpuenss. — 2-e u3f.,
crepeorur. — M.: IIpocsemenue, 2020. ; O.C.I'abpuensn. Xumus. 10 knacc. ba3oBelii ypoBeHb:
yueb. ans obmeodOpazoBarenbubix yupexaenuit / O.C.I'abpuensn. — 2-e uza., crepeotun. — M.:
[Ipoceemenue, 2021.

Y4eOHuku coorBercTBYIOT DenepanbHOMY TOCYIapCTBEHHOMY 00pa30BaTEIbHOMY
CTaHJapTy cpeaHero (MOJIHOTO) o0Iero oOpa3oBaHus U peain3yer aBTopckyro nporpammy O.C.
[aGpuensina. YueOHuK BriIrOYeH B DenepalbHbI MepedyeHb YYeOHUKOB, PEKOMEHIOBAaHHBIX
MunucrepcTBoM mpocBelienus Poccuiickoit @enepanyu K MCHOIB30BaHUIO B 00pPa30BaTeIbHOM
nporiecce B 001e00pa3oBaTeIbHBIX YUPEKICHUSAX.

[enstmMu U3yyeHUs: XUMUU B CPEHEH LIKOJIE ABIISIOTC:

1) BUJICHHUE U TOHMMAaHHE 3HAUYMMOCTH XHMHUYECKUX 3HAHUHM A1 KaXIOro 4jieHa
COlIMyMa; YMEHHE OIIEHUBATh pa3Nu4Hble (aKThl W SBJICHUS, CBA3aHHBIE C XHUMHUYECKUMHU
00BEKTaMU U TpOILIECCAMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U OINpPEAEIEHHOW CHCTEMBI
LEHHOCTEeH, GOpMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHOE MHEHHE U YOEXKICHUE;

2) MOHUMaHHE POJIM XUMHUHM B COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
UCMOJIb30BAaHUE XUMHUUYECKUX 3HAHUN A7 OOBSACHEHUS OOBEKTOB M IPOLIECCOB OKpPYKaoLIeH
JIEHCTBUTEIIBHOCTH — IIPUPOJHON, COLMATIbHOM, KYJIbTYPHON, TEXHUYECKOU Cpebl;

3) (dbopMUpOBaHNE Yy CTapUIEKIACCHUKOB MPU HW3YYEHMM XUMHUU OINbITA MO3HAHUS U
CaMOIO3HAHUS C TIOMOIIBIO KIFOUEBbIX KOMIIETEHTHOCTEN (KITFOUEBBIX HABBIKOB), KOTOPBIE HMEIOT
YHUBEpCAJIbHOE 3HAYEHHWE JUIsl DPA3IUYHBIX BHJOB JEATEIBHOCTH, — IIOMCKa, aHajau3a |
o0paboTkun wuH(pOpManMK, HU3TOTOBIEHHE WHGOPMAIMOHHOIO MPOAYKTa M €ro Ipe3eHTalluH,
NPUHATUS PELICHUH, , KOMMYHUKATUBHBIX HABBIKOB, OE€30MAaCHOTO OOpalleHHs] C BelleCTBaMH,
MaTepHajaMM U IpOolecCaMH B MTOBCEHEBHOM KU3HU U MTPO(PECCUOHATBHON 1EATEIIbHOCTH.

Mecrto yuebHOro mpeamera « Xumus » B yuebHom miuane KOI'OBY CHI c. BepxocyHbe
CyHCKOro paiioHa: B COOTBETCTBUH C YYCOHBIM IJIAHOM TpeaMeT «Xumwusi» n3ydaercs B 10, 11

KJ1accax B o0beMe 68 yacoB B roj1 1o 1 9acy B HEJIETIO B KaXI0M KJ1acce.



. Ilnanupyemble pe3yjbTaTbl H3y4YeHUs] Y4eOHOro mnpeaMera «XuMHS» Ha YpPOBHe
cpeaHero o0uero o0pa3oBaHus

JIn4HOCTHBIE Pe3yJbTAaThl OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOIl NMPOrpamMMbl J0JIKHBI
0TpakKaTh:

1) poccuiickylo TpakJaHCKYH0 HICHTHYHOCTb, MATPUOTHU3M, YBaXKEHHE K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHoM, ropoctu 3a cBOM Kpai, cBor PoauHy, nmpouuioe u
HACTOsIIlee MHOTOHAIIMOHATILHOTO Hapoaa Poccun, yBaxkeHHne rocy1apCTBEHHBIX CUMBOJIOB (Tep0,
draar, TUMH);

2) rpaxJaHCKYIO0 MO3UIUIO0 KaK aKTHBHOTO W OTBETCTBEHHOI'O YJIEHAa POCCUICKOTO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TMIpaBa M OOS3aHHOCTH, YB@KAIOUIETO 3aKOH H
NpaBOMOPSIOK,  OOJNAgaromero  4YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJWLMOHHBIE HAI[MOHAJIbHBIE U OOIIeYeIOBeYECKUEe TYMAHHCTUYECKUE U
JIEMOKpaTUYeCKHE IIEHHOCTH;

3) TOTOBHOCTB K citykeHHt0 OTeuecTBy, €ro 3alure;

4) chopMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHOMN MPAaKTHUKH, OCHOBAHHOTO HA IUAJIOre KYJIbTYp, a TAKXKE Pa3IUYHBIX GopM
0OIIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOET0 MECTAa B MOJIUKYIBTYPHOM MUPE;

5) chopMHUPOBaHHOCTH OCHOB CAMOPA3BUTHSI M CAMOBOCIIHUTAHHS B COOTBETCTBHH C
OO0IIIEYEeTTOBEYECKUMH IIEHHOCTSIMH W HJACaaMH TPaXTAHCKOTO O0OIIecTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOMN AESITEIbHOCTH;

6) ToJepaHTHOE CO3HAHME U TOBEJCHHE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U CHOCOOHOCTH
BECTH JTUAJIOT C IPYTHMHU JIFOJIbMH, IOCTUTATh B HEM B3aMMOTIOHUMAHHS, HAXOIUTh OOIINE eI U
COTPYAHMYATh IS MX JOCTHIXKECHHUS, CIIOCOOHOCTH IPOTHBOCTOATH HJICOJOTHH HSKCTPEMHU3MA,
HallMOHANU3Ma, KCeHO(POOMM, NUCKPUMUHAIMM MO COLMAIBHBIM, PEIUTHO3HBIM, pPAaCOBbIM,
HallMOHAJIBHBIM TPHU3HAKaM M APYIMM HETaTMBHBIM COLMANBHBIM siBieHUsM; (B pen. Ilpukasza
Muno6pnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHHKAMHM, JAETHMH MIIAJNIETO BO3pPAcTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOM, Y4eOHO-MCCIeI0BaTEeIbCKONW, MPOSKTHON M JIPYTUX
BUJAX JIEATEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHWE M MTOBEJICHIE HA OCHOBE YCBOCHHUS O0IIECYETIOBEYECKIX IICHHOCTEH;

9) rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa MPOTKEHUU
BCEH )KM3HU; CO3HATEIHbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

10) screTHyeckoe OTHOIIEHHE K MHpPY, BKIIOYas 3CTETHKY OBbITAa, HAYYHOTO M TEXHUYECKOTO

TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIIICHHUIA;



11) mpuHsATHE W pealu3alyio I[EHHOCTEH 3I0pOBOro M 0e30macHoro ooOpasza JKHU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIHOPTUBHO-03I0POBUTEIHHON
JESTEIIbHOCThIO, HEMPHUSATHE BPEAHBIX MPHUBBIYCK: KYPEHHUS, YIOTPEOJICHUS  aJKOTOJIs,
HapKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K (U3UYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIOACH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIII;

13) oco3HaHHBIA BBIOOp Oynmymied mpodecCuu M BO3MOXKHOCTEH peaau3alui COOCTBEHHBIX
YKU3HEHHBIX JIAHOB; OTHOIIEHHE K MPOPECCHOHATBHON JeSTeIbHOCTH KaK BO3MOKHOCTH y4acTHs
B PCIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHATLHBIX TPOOIIEM;

14) chopMHPOBAaHHOCTH 3KOJOTUYECKOTO MBINIJICHHS, TOHUMAHUS BIHMSHHS COIHAIBHO-
SKOHOMHMYECKHUX MPOIECCOB Ha COCTOSIHME MPUPOJHOM M COLMAIbHOW Cpenbl; MpHoOpeTeHue
OTIBITa 3KOJIOTO-HAIIPABICHHOM 1€ATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3JIaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO TPUHSTHS
LIEHHOCTEN CEMEUHOM )KU3HHU.

MertanpeamMeTHbie Ppe3yJbTaThbl OCBOEHHMSI OCHOBHOW 00pa30BaTe/IbHOW NPOrpaMmbl
JAOJIKHBI OTPAKATh:

1) yMeHHe CaMOCTOSITENIBHO OMNPENCNSITh LEIHd JeATEIbHOCTH W  COCTaBISATh IUIAHBI
NESTCIIBHOCTH;  CAMOCTOSATEIBHO  OCYHICCTBIIATH, KOHTPOJMPOBaTh H  KOPPEKTHPOBATH
JESITEIbHOCTD; UCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHSI TOCTABIICHHBIX LIeJeH 1
peanu3ainy MIaHOB JesITeNbHOCTH; BRIOMPATh YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;

2) yMeHHE TPOAYKTUBHO OOIIAThCd M B3aUMOJEHCTBOBaTh B IIPOLECCE COBMECTHOM
JESITCIIbHOCTH, YIYUTBIBATH MO3UIIUU JIPYTHX YYACTHUKOB JICATEIHHOCTH, 3()(PEKTUBHO pa3pemaTh
KOH(JIUKTBI;

3) BlIajgeHWe HaBbIKAMH [O3HABATENBbHON, y4eOHO-UCCIIEOBATENLCKOH W MPOEKTHOU
NESTCIIbHOCTH,  HaBBIKAMH  pa3pemieHuss  TpoOJieM;  CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 3a/ad, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB TIO3HAHUS;

4) TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITENbHON HH(OPMAIIMOHHO-TIO3HABATEIHLHON
JESTSIIbHOCTH, BJIQJICHHE HaBBIKAMU OJTydeHHUsT HE00X0IuMOM HH(DOPMAIIUN U3 CIIOBapel pasHBIX
TUTIOB, YMEHHE OPHUEHTHUPOBATHCS B Pa3IMYHBIX HUCTOYHHKAX WH(OOPMAIIUH, KPUTHICCKU
OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TOTYIaeMYIO U3 PA3THYHBIX UCTOYHHKOB;

5) yMeHHue HCIOJIb30BaTh CPEACTBAa HMH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA

(manee - MKT) B pemieHnn KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX U OpPraHMU3AallMOHHBIX 3a/ad C



cobioieHreM TpeOOBaHU IPrOHOMHKH, TEXHUKHA 0€30TaCHOCTH, TUTHEHBI, PeCypCcOCOepeKeHHS,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

6) yMeHHE ONpeeNiaTh Ha3HaueHHE U (PYHKLIUHU Pa3IMYHBIX COLUATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSTENIFHO OICHMBATh M NPUHHUMATh PEIICHHS, ONPEACISAIONINE CTPATETHIO
HOBE/ICHUS,C YI€TOM IPaXIaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BiIazieHHe S3BIKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3pEeHHsI, UCTIOIb30BaTh aJICKBAaTHBIC SI3IKOBBIE CPEJICTBA;

9) BilaicHNE HABBIKAMH [TO3HABATENILHOM pedIekCHH Kak OCO3HAHHS COBEPIIACMBIX JCHCTBHN U
MBICITUTEIBHBIX HPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWH, TPAHUIl CBOECTO 3HAHUS M HE3HAHWS,
HOBBIX TIO3HABATENIbHBIX 33/1a4 U CPEACTB UX JOCTHKEHHS.

TpeOoBanuss K NpeAMeTHBIM pe3yJbTaTaM OCBOEHHSI 0a30BOro Kypca XHMHH IOJKHbI

0TpaKaTh:

1) chopmMHupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHUU B COBPEMEHHON HAyYHOW KapTHHE MUDA;
NOHMMAHHUE pOJUM XUMHH B (OpMHpPOBaAHMM Kpyrosopa M (YHKIUMOHAIBHOM TI'PaMOTHOCTU

YCJIOBCKA IJIA pCIICHUA MPAKTHYCCKUX 3a1a4,

2) BJIaACHUC OCHOBOIIOJararomuMu XUMHYCCKUMH IIOHATUAMH, TCOpHUAMHU, 3aKOHAMHU U

3aKOHOMEPHOCTAMU; YBEPCHHOC I10JIb30BAHUC XUMHYECKOM TepMI/IHOJIOFI/Ieﬁ n CHMBOJ’IHKOﬁ;

3) BJIAACHUC OCHOBHBIMM MCTOAAMHU HAYYHOI'0O IIO3HAHHWA, HWCIIOJbB3YCMbIMU B XHMUU!:
Ha6J'IIO,Z[CHI/IC, OINMMCAHUC, HU3SMCECPCHHUEC, OSKCICPUMCHT, YMCHUC O6pa6aTLIBaTL, 0OBACHATH
PE3YyIabTaThl MMPOBCACHHLIX OIIBITOB W ACJIAaTh BbBIBOJAbLI; TOTOBHOCTH U CIIOCOOHOCTH MMPpUMCHATDH

MCTOJbI MMO3HAHUWA IMMPU PCUHICHUHN TPAKTUYCCKHUX 3a1a4;

4) chopMUPOBAaHHOCTH YMEHHUS JaBaTh KOJWYECTBEHHBIE OILIEHKH M TMPOBOJUTH PACUYETHI IO

XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;
5) BnajieHue NpaBUIaMi TEXHUKU O€30MaCHOCTH MTPU UCIIOJIb30BAHUN XMMHUYECKUX BEILIECTB;

6) copMHUPOBAHHOCTH COOCTBEHHOHN IMO3MIIMK IO OTHOLIEHWIO K XUMHYECKOW HH(OpMAIINH,

nonyqaeMofI M3 pasHbIX UCTOYHHKOB,

7) nasi oO0y4aromuxcsi ¢ OTPAHHMYCHHBIMA BO3MOKHOCTSIMH 3JIOPOBBSI OBJIQJICHHE OCHOBHBIMH

JIOCTYITHBIMU METOJaMHU HAyYHOTO MTO3HAHMUS;
Boinycknuk na 6azoeom ypoene nayuumcsa:.

— NOHUMAmMb XUMHUUYCCKYIO KapTHUHY MHpPa KaK COCTaBHYIO 4acCTb HGJ’IOCTHOI\/’I Hﬁy‘IHOfI KapTUHBL

MUDPA;



— packpslieams poOJib XMMHU MW XHUMHYCCKOI'0 IIPOU3BOACTBA KakK HpOPISBO,I[PITeHBHOfI CHIJIbI

COBPEMEHHOTO O0IIeCTBa;
— ¢hopmynuposams 3HaAYCHUE XUMUU U €€ TOCTHKCHUH B MOBCETHEBHOM JKU3HU YEIIOBEKA,;
— ycmanasnusams B3aUMOCBS3H MEXKYy XUMUCH U JPYTUMH €CTECTBEHHBIMU HAYKaMH,

— @Qopmyrupoéams OCHOBHBIE IOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHMYecKHX
coenuHeHuii A. M. bytnepoBa M WIIIOCTpUpOBaThb HUX IPUMEpPaMHM M3 OPraHU4eCKOH H

HEOPraHUYECKON XUMUU;

— apeymMeHmupo8ams YHUBEPCAIbHBIA XapakTep XUMHUYECKUX MOHSITUH, 3aKOHOB U TECOPUU NSt

OpFaHquCKOﬁ u HeOpFaHquCKOﬁ XHUMUU,

— ¢opmynuposams Tlepuoguveckuii 3akon JI. 1. MenaeneeBa 1 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH W CBOMCTBAaX XHMMHMYECKUX JJIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE

[Tepnomuueckoii cuctemsl Kak rpaduyeckoro orodpaxenus [lepnonndyeckoro 3aKoHa;

— Xapakmepuzoseambsb S- U P-3JIEMCHTBI, a TAKXKE KEJI€30 M0 UX ITOJOKCHUIO B Hepnonnqecxoﬁ

cucreme 1. 1. Menneneena;

— Knaccuguyuposams XUMHYECKHE CBSI3M M KPUCTALTMUECKUE PEIIETKH, OOBSCHITh MEXaHU3MBI
X 00pa30BaHUs U JIOKA3bIBATh €IWHYIO MPUPOAY XUMHUYECKUX CBs3eW (KOBaJICHTHOW, MOHHOM,

METaJUTMYECKOU, BOJOPOIHOMN);

— 00vACHAMD IMIPHUYNHBI MHOFOO6pa3I/I$I BCIICCTB, MCIIOJIB3YA ABJICHUA W30MCPUH, 'OMOJIOTHH,

AJJIOTPOITNH,

— Kknaccuguyuposams XAUMHUYECKUE PEAKIIMM B HEOPTaHUYECKOM M OpraHWYecKOH XUMMHU I10
pa3IMYHBIM OCHOBAaHUSM M ycmauasiusams CHEHUPUKY THUIIOB peakuui oT oOIIero uepes

0COOEHHOE K €IMHUYHOMY;

— Xapakmepuzosams TUAPOJIN3 KaK CHCIII/I(l)I/I‘IHIJﬁ OOMEHHEBIN Iponecc U packpwvieantbv €ro poJib

B JKMBOM M HEXKUBOW MPUPOJIE;

— Xapakmepu3o6ams DIEKTPOIN3 KaK CHEHUPHUUHBIM OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIN

mponecc u ONpeaACIATE €0 IMPAKTUUCCKOC 3HAYCHUC,

— Xapakmepuzoeams KOPPO3UIO MCTAJJIOB KakK OKHCIIUTEIIFHO-BOCCTAHOBHUTECIIHHBIM mponecc u

npeonazams CIOCOOBI 3aIIUTHI OT HeEE,

— maccuqbub;upoeamb HCOPTraHNYCCKUEC N OPraHUYCCKHUE BCUICCTBA,



— Xapakmepuszoeanib O6H_II/IC XUMHYECKHE CBOMCTBA BAaKHEHUIIINX KJIACCOB HCOPTaHUYCCKUX U

OpPTaHUYECKUX COSAMHEHUI B TJIAHE OT OOIIEro Yepe3 0COOCHHOCTh K € IMHUYHOMY;

— UCNnOJb306anb 3HAKOBYIO CHUCTCMY XHMUUYCCKOI'O A3bIKa JJIA 0T06pa)KeHI/I$I cocTaBa

(xumuueckue popMyibl) U CBOMCTB (XUMUYECKUE YpaBHEHUS ) BEIIECTB;

— UCnoIb306ams NMpaBUila U HOPMBI MEKIYHAPOIHON HOMEHKIATYPHI JJI1 Ha3BaHUMN BEILLECTB 10
dbopMynaM 1, Ha00OPOT, ISl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJ COeAMHEHUN

I10 UX Ha3BaHHUAM,

— 3Hamb TPHUBUAJIBHBIC HA3BaAHUA Ba)KHEMIIUX B OBITOBOM OTHOIIECHHH HCOPTraHUYCCKUX H

OpTraHU4YC€CKUX BEIICCTB,

— Xapaxmepuzo8amb CBOWCTBA, IMOJyuY€HHE W TMPUMEHEHHE BaXHEUIIUX MpeCTaBUTeNCH
KJIACCOB OPTaHMYECKUX COCTUHEHUM (aJIKAaHOB, AJIKEHOB, AJIKWHOB, aJKaJIMEHOB, apOMATHUYECKUX
YIIIEBOJOPOAOB, CIHPTOB, ()EHOJIOB, ANBJICTHIOB, IMPEACITHHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, CIIOXXHBIX SCI)I/IpOB " )KHUPOB, YIriIeBOAOB, AMHUHOB, aMI/IHOKI/ICJIOT);

— ycmaxnasiueams 3aBUCHUMOCTb OJKOHOMHUKH CTpaHbl OT I[O6I>I‘-II/I, TPAHCIIOPTUPOBKU U

nepepaboTKU YIIIeBOJOPOAHOTO ChIPhS (HEPTHU U MPUPOTHOTO ra3a);

— OKCIICPHUMCHTAJIBbHO nodmeepofcdarnb COCTaB M CBOMCTBA BaKHEHIIIHX Hpe,ﬂCTaBHTeHeﬁ
HN3YUCHHBIX KJIACCOB HCOPIraHNUYCCKUX U OPraHUYCCKHUX BCHICCTB C CO6J'IIO,Z[CHI/ICM IIpaBUJI TCXHUKH

0e30MacHOCTH JUIsl pabOThl ¢ XMMUYECKUMH BELIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM;

— Xapakmepu3o6ams CKOPOCTb XUMHYECKOW pEaKIUMM M €€ 3aBHUCHUMOCTb OT pPAa3JIMYHBIX

(hakTopoB;

— Xapakmepuzosamv XUMHUYCCKOC PABHOBECHUEC U €ro CMCHICHUEC B 3aBUCHMOCTH OT Pa3IMYHBIX

(bakTopoB;

— npou3800ums PAcUETHI IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM Ha OCHOBE KOJTMYECTBEHHBIX

OTHOIIICHUH MCKAY YUaCTHUKAMH XUMHWYCCKUX peaKuHﬁ;

— cobnrooams TIpaBUIIa SKOJIOTUYECKOM 0€30MacHOCTH BO B3aMMOOTHOUIIEHMSIX C OKpYKarolen

CpCI[OfI npu O6paI_I_ICHI/II/I C XUMHUYCCKHUMHU BCIICCTBAMU, MAaTCPUAIIAMHU U ITPOLCCCAMMU.
Bbll’lyCKHllK Ha 6a3060m YPDOB8HE nojiyuum 603MONICHOCMb HAYUUMBCAS

—  UCNONIb308aMb Memoobl HAY4YHO2O NO3HAHUA nNpu 6blNOJHEHUU NPOEeKnios U yll€6H0'

UCcIe008amenbCKux 3a0ay XumMu4eckotl memamuxku,



— NnpocHo3upoeamv cCcmpoeHue u CBOUCMBA HE3HAKOMbIX HeopeaHuvyeCcKux u opcaHu4ecKux

eeuecne Ha OCHoee anailocuu,

— NPOSHO3Upoeamsb me4eHue XuMu4eCKux npoyeccos 6 sasucumocmu om yCJZOGZ/lZZ Uux npomeKxkanus

u npe()ﬂaeamb cnocoowl ynpaesjieHus smumu npoyeccamu,

— ycmahaeiueams 63aUMOC8A3U  Xumuu cC npedmemamu SYMAHUMAPHO2O0 YUKIIA (/‘Z3bZKOM,

aumepamypou, Muposo Xy00icecmeeHHol Kyibmypoi),
— PAcKpbieams pojib XUMUYECKUX 3HAHUL 8 OYOyuell Npakmuieckou 0esimeibHOCmL;

— packpuvleéams poib XUMUYECKUX 3HAHUU 68 (OpMUPOSAHUU UHOUBUOVATILHOU 00PA308aMeNbHOU

MpaekmopuuL;

— NpOcHOo3Uupoeambs cnocobHocmo HeopcaHudYeCKux u oOpcaruveckKux eewecme npose6iiamb
OKUCIUMENbHbIEe U/UIU  60CCIMAHOBUMENbHbIE CEOUCMEBA C yqé'mOM cmenenel  OKUCAeHUSs

I/1eMEHMO8E, 06pa3yi0u;ux ux,

— apcymermupoeams eOUHCME0 mupa eeujecne yCmaHo6JeHuem 2eHemuyeckol ces3u Mesfcdy

HeopeaHu4eCKuMu U opeauyecCKumu eeuiecmeamu,
— 81a0emb XuMuuyeckum A3bikom 0Jisl 060261LL{€HU}Z CJI08APHO20 3anaca u passumus pedu,

— Xapakmepuzoeambvb CmaHoej/leHUue HayltHOL? meopuu Ha npumepe OmkKpbvlmus Hepuodu%cxozo

3AKOHA U meopuu Xumudeckoco CmpoeHUusl OpeaHudYecKux eeuiecms,

— Kpumu4eckKku OmHoOCuUmsCs K I’ZCQBOOHayl{HOIZ XUMUYECKOU qubopMaL;uu, nwzywemoﬁ U3 pasHovlx

UCMOYHUKOS8,

— noHumamu 2n00anbHble npoodaeMbl, CcmoAwue neped 4en08evyecmeom  (IKonocuveckue,
9HepzemuuecKue, cvlpbesvie), U npeodiazamsv Nymu uUx peuleHus, 6 Mmom Hucie u ¢ NOMOUbIO

XUMUU.
Il. Conep:xanue yyeoHoro npeamera «Xumus» 10 kiaacc ba3oBblii ypoBeHb.

Teopusi crpoenusi oprannvyeckux coennnennii A. M. Byrieposa. Ilpenmer oprannyeckon
XHMHH. Opl"aHI/I'-IeCKI/Ie BEIIECTBA: NPUPOJHBIC, NCKYCCTBCHHBIC I CUHTCTUUCCKHC. Ocobennoctu

COCTaBa U CTPOEHMsI OpraHndeckux Beuiects. Buranusm u ero kpax. [lonarue o0 yrieBogopoax.

OcHOBHbIE TMOJIOKEHHUSI TeOpHMH XHUMHYecKoro crpoeHusi byrtiaeposa. BanenTHOCTb.
CrpykrypHble (opMynsl — TMONHBIE W cOKpaul€HHble. [IpocTeie (OonMHApHBIE) U KpaTHBIE

(ﬂBOﬁHLIC n TpOfIHBIG) CBsI3H. I/I3OMepBI " U30MCEpusl. B3auMHoO€ BIusSHNUE aTOMOB B MOJICKYIJIC.



Jlemoncmpayuu. Hekotopsie 00111ne XUMUYECKHE CBOMCTBA OPraHMYECKHUX BEUIECTB: UX TOPEHUE,
IUIaBJIeHHe M oOyriuBaHue. Monenu (IapocTep>kHEBble U 0OBbEMHBIC) MOJIEKYJ OPraHUYECKHX

COEIMHEHUH pa3HbIX KilaccoB. OnpeereHne 3J1EMEHTHOIO COCTaBa OPIraHUYECKUX COEAMHEHNH.
Jlabopamopuwie onvimot. 1.113roToBII€eHNE MOJIENIEH OPTaHUYECKUX COSIUHEHUH.
YrieBoaopoabl M UX NPUPOAHbIE HCTOYHUKHU

IIpenesabHble yrieBoaopoabl. Ajdkanbl. OmnpeneneHue. ['oMonoruueckuil psj ajJkaHOB M €ro
obmras ¢popmyna. CTpyKTypHas ©30MepHsl yriepogHoi renu. Pagukansl. HomMeHKIaTypa ankaHoB.
XUMHUYECKHE CBOMCTBAa aJIKAHOB: FOPEHME, PEAKLMM 3aMelleHUs (raJoreHUpPOBaHUE), peaKLus

Pa3I0KEHUA METaHa, pC€aKusid JCTUAPHUPOBAHUS dTaHa.

HenpeneabHbie yrieBoaopoAabl. AJIKeHbl. OTWIEH. [OMOJOrMYecKWid psl — aJKEHOB.
Howmenkmarypa. CrtpykrypHas wuzomepus. [IpoMblliuieHHOE TOJIy4eHHE aJKEHOB: KPEKUHT U
JNETUIPUPOBAHUE QJIKAaHOB. Peakmus Aeruaparanuy dTaHONA, Kak JabOpaTOpHBIH Crocoo
MOJIy4eHUs] 3THUIICHA. Peakuun npucoenvHeHus: ruapatanus, TUAPOrajOreHUpPOBaHUE,
rajoreHupoBanue, nonuMmepuszanuu. [lpaBuno  MapkoBHuKOBa.  OKHCIIEHHE  QJIKEHOB.

KauecTBeHHble peakiiny Ha HETIPEAEIbHBIEC YTIIEBOJOPOIBI.

Auaxkanuennbl. Kayuykn. Howmenknatypa. ConpsbxkéHHbele nueHbl. byranuen-1,3, usomnpeH.
Peakuus JleGeneBa. Peaknuu npucoenuHeHus — ankaaneHoB. Kayuyku:  HaTypallbHBIH,

cUHTeTHYecKue (OyTaZineHOBHIH, N30NPEHOBIH). Bynkanuzanus kayuyka. Pesuna. D00HUT.

Aaxkunbl. O0mas XapakTepuCTHKa ToMoJIorHueckoro psaa. CrnocoObl 0oOpa3oBaHusi Ha3BaHUU
QIKMHOB. XHMMHMYECKHE CBOICTBAa  aleTWIEHA: TOPEHUE, peakUuu  MPUCOEAMHEHUS:
THJIpOraJIOTeHUPOBaHuUe, raJlorTeHupoBaHue, ruparanus (peakuus Kydeposa), — ero monyudeHue

U MPUMCHCHUC. BI/IHI/IJ'IXJ'IOpI/I)I " €ro NnoJIMMEepurs3alus B MOJIUXJIOPBUHUIL.

Apenbl. beH3011, Kak IPeICTABUTENb aPOMaTUYECKUX YIIIEBOIOPOI0B. CTpOEHHUE €ro MOJIEKYJIIbI U
CBOMicTBa (u3MUecKHMe U XUMHYECKHE CBOICTBa: TOpEHUE, peakUudh 3aMelIeHus —

rajloreHrpoBaHue, HuTpoBanue. [lonydyenue u npuMeHenue OeH3oma.

Ilpupoanbiii 1 nmomyTHbld rasel. CoctaB mpupogHOro rasa. Ero HaxoxaeHue B INpUPOJE.
[TpeumymiecTBa NMPUPOJHOTO Ta3a Kak TOIUIMBA. XUMHUECKas MepepadoTka MPUPOAHOTO rasa:

KOHBCPCUs, ITUPOJIAS. CuHTE3-Ta3 " €T0 IMPUMCHCHHC.

[TorrytHbie ra3el, ux cocta. [lepepaboTka mMoOmyTHOro rasa Ha (pakLUU: CyXOH Tra3, NMpoIaH-

OyTaHOBasi CMECh, Ta30BbI OCH3MH.



Hed1b u cnocodbl eé mepepadorku. CocraB HehTH U e€ mepepaboTKa: MeperoHka, KPeKWHT,
pudopmunr. Hedrenponykrsl u ux nomyuenue. [lonsrue o0 okTaHOBOM uuciie. XUMHYECKHE

CII0COOBI MOBBIIIEHHUS KauecTBa OCH3MHA.

Kamennblii yronr u ero mepepadorka. KokcoBaHne KaMEHHOIO YIJISI U €ro NPOAYKTHI:

KOKCOBBII ra3, aMmmuadHas BOJa, KAaMCHHOYTOJIbHAsA CMOJIa, KOKC. Fa31/1(b1/11<au1/151 KaMCHHOTI'O YI'JIs.

emoncmpayuu. I'opeHue NpPENCIbHBIX W HENPENENbHBIX YIIIEBOJOPOJOB: METaHA, JTaHA,
anernieHa. KauecTBeHHble peakUMM Ha HENpeJeNbHbIe YIJIEBOJIOPOJbl: 00eCIBEUnBaHUE
STUJIEHOM M alleTUJIEHOM PacTBOPOB IIEpMAHIraHaTa Kanus U OpoMHON Boasl. OTHOIIEHHE OeH30I1a
K 3TUM okuciutensaM. Jlerunparamus stanona. ['maponus xkapouna kaneius. Komtekunu «Hedts
u HedrenpoaykTs», «KamMeHHBIH yroiab M NPOAYKTHl ero mnepepadbotkmy», «Kayuykm». Kapra

MOJIC3HBIX UCKONaeMbIX PO.

Jlabopamopnsie onvimsbi. 2.00HapyXKeHHE NMPOIYKTOB ropeHus cBedu. MccienoBaHue CBOWCTB

Kay4JyKOB.
Kucaopoa- u a3oTcoaep:kamue opraHuvdecKue coeJHHeHHusI

Opnoaromubie  cnuptbl. Onpenenenue. DyHKUMOHANBHAs  TUAPOKCWIbHAS — IpyMIA.
['omosornyeckuii  psii  NPEAEIbHBIX  OJHOATOMHBIX  CHUPTOB. M3omepus  MONOXKEHUS
¢yHKIMOHaIbHOU Tpynnbl. BonopoaHast cBsizb. XUMUYECKHE CBOWCTBA CHUPTOB. AJIbJIErHIHAS
rpymna. Peakums osrepudukanmum, cnoxseie 3¢upsl. Ilpumenenue cnuproB. JleHcTBue

MCETHUJIOBOT'O U OTUJIOBOT'O CIIMPTOB HA OpPraHU3M YCJIOBCKA.

MHoroaroMHbI€ CIIUPTHI. 3TI/IJ'ICHFJ'II/IKOJ'IB, KaK IIpCACTAaBUTCIIb IBYXaTOMHBIX U I'NTMIOCPUH, KaK
MNpeaACTaBUTECIIb TpéXaTOMHHX CIIMPTOB. KauectBennas peaKkiusgd Ha MHOTI'OATOMHBIC CITUPTBI, UX

CBOIiCTBa, mosiyueHue u npumeHenue. [lonstiue 06 antudpuszax.

®enou. CtpoeHue, MoIydyeHUe, CBOICTBa M mpuMeHeHue ¢eHona. KadecTBeHHbIE peaklUu Ha

¢denosn. BzanMHoe BiMsiHUE aTOMOB B MOJIeKyJie (heHoa.

Aabaeruabl M KeTOHbl. DopMmanbieru] M aneTalbAeru]l, KaK IPEICTaBUTENN ajbIETHJIOB,
coctaB ux Mousekyil. DyHkuMOHaNbHas KapOoHMJbHAs rpynma. KadecTBeHHblEe peaknuu Ha
anpaeruabl. CBOWCTBa, MOJMyYeHUE M NMpHMEHeHHe (opManblaeruia u ameranbiaeruaa. Peakiuu

MNOJIMKOHACHCAIIUM JIJIsA (I)opManL;[erm[a. ITonsTHE 0 KETOHAX Ha npuMepe ancToHa.

Kap6oHoBble KHCI0TBHI. ['OMONIOTHYECKHI psAA TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHUCIOTH. XHUMHUYECKHE CBOICTBa KapOOHOBBIX KHCIOT.

[Tony4yenue u npuMEHEHNE MyPaBbUHOM U YKCYCHOM KHCIIOT.



Caoxnsbie dpupsnl. Kupsbl. Peakius stepuduxanuu. Cnoxubie 3¢upbl. Xupel, X coctaB u

rUIpoIn3 (KUCIOTHBIN U Men04YHoi). Mbuta. ['uapupoBanue sxupos.

Yraesoabl.  YrieBoisl.  MoHocaxapuabl.  Imokoza  kak  anpaerupocnuptr.  CopOwur.
Moinounokucioe u cnuproBoe Opoxkenue. @orocunres. Jucaxapunpl. Caxaposa. [loaucaxapuasr:

KpaxmaJi, OCJUIK0JI034a.

AmuHbI. AMUHOTpyNIa. AMUHBI Mpe/iesibHbIe U apoMaTtuueckue. AHuiauH. [lonyyeHue aMuHOB.

Peakuus 3unnHa. XMMHU4YECKUE CBOMCTBA U MPUMEHEHHUE AMUHOB.

AMHHOKHCJIOTHI. AMI/IHOKI/ICJ'IOTI)I, COCTaB HUX MOJICKYI H CBOﬁCTBa, KakK aM(bOTepHBIX
OpPraHu4YCCKux COG,Z[PIHeHPlﬁ. FJ'II/H_[I/IH, KaKk IpEeaCTaBUTECIIb aMHUHOKHMCIIOT. HonyquI/Ie

MOJIUIIETU/IOB PEAKIHUEN NOJIMKOHAEH AU, [IoHATHE O MENTUAHOMN CBS3HU.

Beakn. Crpoenue Moiiekyn O€NKOB: IE€pBUYHAs, BTOPUYHAs U TPETUYHAs CTPYKTYPBHI.

KavecTBeHHbIE peakiy Ha O€JIKH, UX THIPOJIN3, ACHATYpalus U OHOIOrHdecKue ()yHKIIHH.

Jemoncmpayuu. IlonmyueHne aipIeTHAOB OKUCIEHHEM CHHpPTOB. KauecTBeHHas peakius Ha
MHOTOQTOMHBIC CITHPTHL. 3aBUCUMOCTH PACTBOPUMOCTH ()eHOJIAa B BOJE OT TEMIIEPATYPHIL.
B3aumopeiictBue ¢ OpomHoi Bomok u xyopuaoM kene3a(lll), kak kadyecTBEHHbIE peakIMHM Ha
denon. Peaknuu cepeOpsHOro 3epkaja M CO CBEXKENOoNMydeHHbIM Tumapokcuaom menu(ll) mpu
HarpeBaHWM, KAaK KadeCTBEHHBIC pEaKIMM Ha ampiaerugapl. OOpasibl MypaBBHHOH, YKCYCHOM,
MATBMUTHHOBOW U CTEAPUHOBOW KUCJIOT M UX PACTBOPUMOCTH B BOJIC. AJIBJICTHIHBIC CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CIHMPTOB TJIIOKO3bI B peaknun ¢ rugapokcuaom  meau(ll).

Wnentudukanus kpaxmana. KauecTBeHHbIe peakiiMy Ha OEJIKH.

Jlabopamopnuie onvimol. 3.CpaBHEHHE CKOPOCTH UCIApEHMsI BOJIBI M 3TaHoJa. 4.PacTBOpUMOCTH
rIMIepuHa B BoJe. 5. XWMHYECKHMEe CBOWCTBAa YKCYCHOHM KHCHOTHL — 6.0mpenencHue
HENpeIeNIbHOCTH pacTUTENbHOro Macia. /.MneHTudukanus kpaxmaiga B HEKOTOPBIX MPOAYKTaxX
nutaHus. 8.M3roroBineHue KpaxmaiabHOro kieiicrepa. 9.M3roroBnenue wmojeneil Mojekydn

amuHoB. 10.M3roroBnenure Mo1ey MOJIEKYJIbI TIUIMHA.
Ilpakmuueckas padomal. Vinentudukanus opraHMuecKuX COeJMHEHUH.
Oprannyeckasi XuMHs ¥ 0011eCTBO

buorexnonorus. Ilepuonsr e€ pasButusa. Tpu HampaBieHUs OMOTEXHOJOTMM: TeHHas (WU
TeHeTUYecKasl) MHXKEHepus; KIETOYHas WHXKEHepUs; OMOJorHuecKass MHKeHepus. |'eHeThyecku
MonupuuupoBanuble opranusmMel (I'MO) wu TpancrenHas mnpoaykuusa. KiionupoBanue.

NmMmoOunn3oBaHHble (PEPMEHTHI U UX IPUMEHEHHE.



Ionumepsl. Knaccuduxarus monmumepoB. VICKycCTBEHHBIC TOJIMMEPHI: IEIUTYJION, alleTaTHBIN

IENK, BUCKO3a, IeJUTo(aH.

Cunrernyeckue nojauMepsl. IloanMepusanys U NOJMKOHICHCAIUS, KaK CIIOCOOBI MOJTYYEHUS
nonumepoB. CuHTeTMueckue Kaydykd. [lommctupos, TedIoH M TOJIMBHHUIXJIOPH[, Kak

MMpEaACTAaBUTECIN IJIacTMAacCC. CuHTeTUYEeCKIE BOJIOKHA! KallpoOH, HaﬁHOH, KCBJIAap, JJaBCaH.

ﬂemoncmpauuu. KOJ'IJ'IGKI_II/II/I Kay4yKOB, IINIaCTMACC, CHHTCTUYCCKUX BOJIOKOH U I/IS,I[eJ'II/Iﬁ U3 HUX.
(DepMeHTaTI/IBHOC Pa3IoKEHUE IICPOKCHIA BOJOpOIAa € IIOMOIIBIO KaTalla3bl CBC)KeHaTépTBIX

MOPKOBH WJIH KapTOQels.

Jlabopamopnute onvimui. 11.03HaKoMIIeHNE ¢ KOJUIEKIMSIMU KaydyKOB, IJIACTMACC U BOJIOKOH.
Ilpakmuueckas paboma.2 Pacrio3HaBaHME IUIACTMACC U BOJIOKOH.

11 kaacc ba3oBrlii ypoBeHb

Tewma 1. [leproauueckuii 3aK0H U CTPOCHUE aTOMa
Crpoenue aToma.

ATOM - cnoxHas vactuua. Omkpvlmue 31eMEeHmapHbIX Yacmuy u Cmpoenus amoma. S1npo
aToma: MPOTOHBI U HEUTPOHBL. U30TONbL. M30monbt 6000poda. DNEKTPOHBL. INEKTPOHHAS 000I0YKA.
OHepreTnyeckuii ypoBeHb. OpOutamu: s-, p-, u d-opoumanu. Pacripenenenue >IEKTPOHOB IO
SHEPreTUYeCKUM YPOBHAM U OpOUTANSAM. OJEKTPOHHBIE KOH(UTYpallud aTOMOB XHMHUYECKHX

nJIeMeHTOB. BajieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHX DJIIEMEHTOB.
Ilepnonnueckuil 3aKOH U CTPOCHHUE aTOMA.

COBpeMeHHOG TIOHATHUE XUMHUYCCKOI'O 3JICMCHTA. COBpeMeHHaH CI)OpMy'J'II/IpOBKa MePpUOAUICCKOTO
3aKOHa. HpI/ILII/IHa MNEPUOANIHOCTU B HN3MCHCHUU CBOMCTB XUMHYECKHX 3JIeMEHTOB. OCOOESHHOCTH
3allOJIHCHHUA OSHEPreTUICCKUX ypOBHCfI B OJICKTPOHHBIX 000JIOUKaX aTOMOB NEPEXOAHBIX
OJICMCHTOB. 3H€KTpOHHBIe CEeMeEICTBA DJIIEMEHTOB: S- H p-3JICMCHTHI; d- uf-SJleMeHmbl.

Otkpeitue [. . MenaeneeBbIM IEPUOIUYECKOTO 3aKOHA.

Ilepsvie nonvimku K1accugurayuu XumMuyeckux sn1emennmos. Baxxnenime noHATHs] XMMHUU: aTOM,
OTHOCUTCIIbHAsA aTOMHas U MOJICKYJIApHas MacCChI. OTKpI)ITI/Ie I[ n. MGHJICJ'IGCBI)IM NEPUOANICCKOro
3akoHa. [lepnoamdaeckuii 3akoH B hopmynuposke . 1. Menneneena.

Tepuoouueckas cucmema /. 1. Menoeneesa.

[lepuonmyeckast cucrema JI. M. MenneneeBa kak rpadudeckoe 0TOOpakeHUE MEPUOINISCKOTO
3akoHa. Pasznmnunble Bapuwantel Ilepuogmueckod cucremsl. llepuogasl u  rpynmbel.  3HaueHHe

NCPUOAUICCKOT O 3aKOHA U HepHOHquCKOﬁ CHUCTCMEI.

Jemonctpauuu. Paznuunsie popmsl [lepuonndeckoii cucremst /1. . Menaeneena.



Tema 2. CTpoeHue BemiecTBa
KoBanentHas xumuueckas cBsi3b.

ITonstne o xoBajeHTHOM cBs3u. OOIIas AmeKTpoHHas mapa. KpaTHOCTh KOBAJICHTHOW CBSI3H.
DNEKTPOOTPHUIIATEIBHOCTD. [lepexpvisanue 31eKkmpoHubix opoumanet, u  -céazu. KoBameHTHas
MOJISIPHASE ¥ KOBAJICHTHASI HEMOJISIpHAS XUMUYECKHe CBsi3u. OOMEHHBIM M JOHOPHO-aKIICTITOPHBIN
MEXaHU3Mbl 00pa30BaHUSI KOBAICHTHOW CBs3M. BellecTBa MOJICKYISPHOTO M HEMOJEKYJISPHOTO
CTPOEHUS1. 3aKOHITOCTOSIHCTBA COCTaBa JIsl BELIECTB MOJIEKYJIIPHOT'O CTPOCHHUSI.

HMonuas xuMmueckas CBA3b.

Kartvonsl u anvonbsl. MoHHas cBsi3p U ee cBoiicTBa. VMOHHAs CBSI3b Kak KpaWHUM Ciydail
KOBQJICHTHOMIIOJIIPDHOM CBsi3U. Popmynvras eounuya eewjecmea. OmHOCUMENbHOCMb OeNeHUs

XUMUYECKUX c8s3€ell Ha Munbl.
Merammyeckas XMMAYECKast CBS3b.

OO0mme pu3ngeckre CBOMCTBAa METAILIOB. 3A68UCUMOCHb JNIEKMPONPOBOOHOCHIU MEMAILIO8 OM
memnepamypul. CiaBbl. Yépuvie u yeemmvie cniagul.

Bonoponnas xumuueckas CBsi3b.

BonoponHas cBsi3b, Kak 0COOBIN cilydail MEXMOJIEKYISIPHOTO B3auMojieiicTBusl. MexaHusm ee
0o0pa3oBaHMs U BIMSHUE HA CBOMCTBA BEIIECTB (Ha MpuMepe BOjIbl). Mcnonv3o8anue 600bl 8 Obimy u HA

npouzeoocmee. BHympumonekynapras 6000pOOHAsL C8:3b U ee OUOI0SUYECKAsL POlb.
ArperarHbie COCTOSIHUS BEIIECTBA.

["a3p1. 3akon ABoraipo /yist ra3oB. MoJSIpHBII 00beM ra3000pa3HbIX BEMIECTB (MPH H. V. ).

Kunkocru.
THUIBI KPUCTAIIMYECKUX PEIIETOK.

Kpucramumueckas — pemérka. VoHHble, MeTaUIMUECKUE, AaTOMHBIE M MOJIEKYJISIPHBIE
KPUCTAUIMYECKHE PEIIETKHU. AJIIOTponus. AMOP(HBIE BEIIECTBA, UX OMAUYUMENbHbIE CEOUCMEA.

YucTele BellecTBa CMECH.

CMecln W XHUMHYECKHE COCAMHCHUS. T'omorennsle u TE€TCPOrCHHBLIC CMCCH. MaccoBas u
00BEMHAS IO KOMITOHEHTOB B cMecu. MaccoBast 1oJ1s mprMecei. Perienne 3a1a4 Ha MacCoBYIO JIOJTIO
npumeceit. Knaccugukayus eeujecme no cmeneHu ux yucmomsi.

JlucniepcHble CUCTEMBI.

[Tonsitue aucnepcHoi cucremsl. [lucniepcHas daza u aucnepcruonHas cpena. Knaccuduxarms
JMCIEPCHBIX cUCTeM. Koanouonvie oucnepchuvle cucmembvl. 301U U 2enu. 3HayeHue OUCHepPCHbIX

cucmem 6 npupo@e U HCU3HU HYeloeeKd.



JemoncTpanuu. Mojenb KpUCTAUIMIECKON PemeTKy Xyopraa Hatpusi. OOpasiibl MUHEPATIOB C
VOHHOW KPUCTAJLIMYECKOM PEIIETKON: KallbluTa, rajura. MoJenu KpUCTAIUIMYECKUX PEeLIETOK
«cyxoro npJaa» (i ona), anMasa, rpadura (wm kBapua). Monens MossspHoro oobséMa razos. Tpu
arperaTHbIX COCTOSHUSL BOIBL. JJucmumisayus 600vl. Obpazyvl pasiuyHblX OUCHEPCHBIX CUCEM:
IMYTbCULL, Cycner3ull, asposonetl, eeneti u 3oaetl. Koazynayus. Cunepesuc. Igpgpexm Tunoans.

Jlaboparopubie onbIThbl. 1. OmnpeneneHUE CBOMCTB HEKOTOPHIX BEIIECTB Ha OCHOBE THIIA
KpUCTAJUINYECKOM pemETKu. 2. O3HaKOMIIEHUE ¢ KOJUIEKIMEeH MOJIMMEPOB, IIaCTMACC U BOJIOKOH,
m3nenuii u3 HUX. 3. JKEctkocTh Bombl. YcTpaHeHue >KECTKOCTH Bozabl. 4. O3HAaKOMIIGHHE C

MUHCPAIIbHBIMU BOJaMU. 5. O3HakoMJIeHHE C AUCIICPCHBIMH CUCTECMAaMMU.

IIpakTuyeckas padora Ne 1. [lonyueHue u pacio3zHaBaHKE ra3os.
Tema 3. JyexkTposuTHYeCKasi AUCCOLUALMS

PactBopsI.

PactBOpbl Kak rOMOI€HHBIE CHUCTEMBI, COCTOSIIME W3 YACTUL[ PACTBOPHUTENS, PACTBOPEHHOIO
BEIIECTBA U TIPOJLYKTOB MX B3aUMOJCHCTBUS. Pacmeopenue kak ghuzuxo-xumudeckuil npoyecc. MaccoBas
JIOJIL paCTBOPEHHOTO BEIECTBA. THITBI pacTBOPOB. Mossipras konyenmpayus eewecmea. Munepanvhovie

800bl.
Teopust 3ACKTPOTUTHUSCKOMN TUCCOMALIUH.

DJNEKTPOJIUTHl U HEAIEKTPOJIUThl. CTEMEeHb AIEKTPOIIMTHYSCKOW auccorpanuu. CHIbHBIE |
Cadble DIICKTPOJIUTBL. YPAaBHEHHS AIIEKTPOJMTHUYSCKON JTUCCONMAIUN. Mexanuszm ouccoyuayui.

Cmynenyamas ouccoyuayusi. Booopoouwiii nokazameins.

Kucnotet B cBeTe TEOpHUHM AJIEKTPOIUTHUECKOW muccormarnmu. OOmme cBoiicTBa
HEOPTraHWYECKUX M OPraHMYECKUX KUCJIOT. YCIIOBUS T€UEHUS PEAKLUUN MEXAY AJIEKTPOIUTAMHU 10
KoH1a. Cneyuguueckue ceolicmea a30mHou, KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOU KUCIOM.

OcHOBaHUS B CBETE TCOpUHn BJ'IGKTpOJ'[I/ITI/IIIGCKOI\/JI JUucconmanum, ux KJ'IaCCI/I(l)I/IKaHI/Ifl n O6HII/I€
CBOMCTBA. AMUHbL KAK opeanu4ecKue OCHO6aHUsl. CpaeHeHue Ce0UCMEB AMMUAKa, MemulamMuHa u AHuiuHdA.

Counu B CBETE TEOPHUH JIEKTPOTUTUUYESCKOM JUCCOLMAINH, UX KITAaCCU(PHUKAIIS 1 O0IIHE CBOMCTRA.
Conu Kucnvle u 0OCHOBHbIE CONU OpaHUYecKux Kuciom. Molia. INeKTpOXUMHUYECKUN psijl HANPSLKEHUN

MCETAJIJIOB U €T'0 UCIIOJIB30BAHUE JJI XapaKTCPUCTHUKH BOCCTAHOBUTCIIbHBIX CBOMCTB METAJIIOB.
I'mpponus.

Cnygan tuaponmsa coneid. Peakmms cpenpl (pH) B pacTBOpax THAPOTU3YIONIMXCS COJICH.
T'uoponuz opeanuueckux sewyecms, e2o 3HaveHue.

JemoncTpanuu. lcnbiTaHue pacTBOPOB AJIEKTPOJIMTOB W HEAJIEKTPOJIUTOB Ha MPEIMET
JCCOLMalMK. 3aBUCUMOCTb CTENEHH AJIEKTPOIUTHYECKOM TUCCOLMALUN YKCYCHOM KHCIIOTHI OT
pazbaBieHust pactBopa. Ilpumepsl peakiuii HOHHOrO OOMeHa, UAYIIUX C 00pa30BaHHEM OCAJIKa,
ra3a Wiv BOJIBI.



XUMHYECKHE CBOMCTBA KUCJIOT: B3aMMOJICHCTBHE C METasIaMH, OCHOBHBIMH U aM()OTEpHBIMHU
OKCHJIAMH, OCHOBaHUSMH (HEpaCTBOPUMBIMH B BOJE, IIeJIOYaMH), COJIsIMU. B3ammogeicTBue
A30THOW KHUCJIOTBI C MeAbl. Pazbasnenue cepnoi  kuciomsl. Qbyenusanue  caxaposvl
KOHYEHMPUPOBAHHOU CEPHOU KUCTOMOU. XumuuecKkue c8otUcmaa wjeiodeil. peakyus Heumpanusayuu,
83aumooeticmeue ¢ KUCIOMHbIMU OKCuoamu, conamu. Paznodicenue Hepacmeopumvlx 6 600e
OCHOBaHULl npu Hazpesaruu. Xumuueckue COUCMBA COJell: 63aumMooelicmeue ¢ Memauiami,
Kuciomamu, wenoyamu, ¢ opyeumu coaamu. I uoponusz kapouoa xkanvyus. Mzyuenue pH pacmeopos
UOPONUZYIOWUXCSL COTLel: KAPOOHAMOB We/IOUHBIX MEMAILLO08, XI0pUOd U ayemama dMMOHUSL.

JlaGopaTopHblie onbIThl. 6. O3HaKOMJICHHE C KOJUIEKIMeH KUchoT. 7. [lomydeHue u cBoiicTBa
HEPACTBOPUMBIX OCHOBaHUU. 8. O3HaKOMJIEHME C KOJUIEKIMEH oOcHoBaHMU. 9. O3HaKOMIIEHHE C
KOJUIEKIIMEH MUHEPANIOB, coaepkamx coau. 10. McnpitaHue pacTBOPOB KUCIOT, OCHOBAaHUM U COJNEH
uHauKaropamu. 11. Pasnumusble cimydan ruzaponusza cosiedl. 12. ['muaponus XJOpuIoB M aueraroB
LIEJIOYHBIX METAJLJIOB.

IIpakTuyeckasi padora Ne 2. PelieHue SKCIIEPUMEHTANBHBIX 33/lad Ha HICHTHU(PUKALIIO
HEOPraHWYECKUX U OPraHUYEeCKUX COCTUHEHHM.

Tema 4. XumMuuyecKkue peakuuu

Krnaccudukarusi XUMHYECKUX PEAKITHIA.

Peakumu, naymme 6e3 M3MEHEHHUsT cocTaBa BemecTB. Kimaccudukanus 1mo 4uciy U COCTaBy
pearupyromux BEUIECTB U MPOAYKTOB peakiuu. Peakuu pasiiokeHus, COeIUHEHUS, 3aMEILICHUS U
oOMeHa B HEOpraHmyeckod XuMuu'. Peaknuu mnpucoenWHEHHS, OTIICIUICHUS, 3aMEUICHUS U
M30MEpHU3alUU B OPraHUYeCKON XUMHUHU. Peakiny noammepusanuu Kak YacTHBIM cilydall peakuui
MPUCOETUHEHUSI.

TennoBoit 23 PeKT XUMHUUECKUX peaKIHi.

DK30- U SHAOTCPMHUUYCCKUC PCAKIUH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA. Pacuér xommuectBa
TCIUIOTHI IO TCPMOXUMHUYCCKUM YPABHCHHUAM.

CKOpOCTb XUMHUYCCKUX peaKL{HfI.

Ilonsarue o CKOpPOCTU XUMHUYCCKUX peaKI.IPIfI, AHAJIMTUYCCKOC BBIPAKCHUC. 3aBUCHUMOCTD
CKOpPOCTHU peakKruu OT KOHLUCHTpaluu, HOABJICHUA, TEMIICPATYphbl, HNPHUPOAbI PCArupyrommux
BCIICCTB, IUIOIIaJAU HUX COIPUKOCHOBCHU. 3akoH ﬂeﬁCTBYIOMHX Macc. Pewenue 3adau Ha
XUMUHECKYIO KUHEMUK) .

Karanus.

Karamuzaropsl. Katanus. 'omocennviii u cemepozennviti kamanus. 1lpuMepsl KaTaTUTUYECKUX
MIPOIIECCOB B TMPOMBIIUICHHOCTH, TeXHHKE, ObITy. DepMeHThl W MX OTIMYHMS OT HEOPTaHUYECKHX

KaTanu3atopoB. [IpumeHeHne kaTaan3aTopoB U GEPMEHTOB.

XUMHUYECKOE paBHOBECHE.



OO6patumbie 1 HEOOPATUMBIC PEAKITH. XUMHUYECKOE PABHOBECHUE M CITOCOOBI €r0 CMEIIIEHHUS Ha
npuMepe noiydeHus: ammuaka. Cunmes ammuaxa 6 npomviuienHocmu. ITlonamue 06 onmumanbHuix
VCI0BUAX NPOBEOEHUs. MEXHOTI02UYECKO20 npoyeccd.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC IIpOLCCCHI.

OKUCIUTEIIEHO-BOCCTAHOBUTEIHHBIC peaKkuuu. Okucimrelb U BOCCTAHOBHTEIL. OKUCICHUE U
BoccranoBicHue. CocrapiacHue ypaBHeHI/Iﬁ OKHCJIINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I MCTOA0OM

AIIEKTPOHHOTO OalaHca.
OO0m1me cBoiicTBa METAJLJIOB.

XVMUYJECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTENIEH. B3amMmojelicTBHE METALUIOB C
HEMETAIUIAMH, BOAOM, KUCIOTAMU U pacTBOpaMu colieii. MeraiutorepMus.

Koppo3us mMeTamioB Kak OKHCIHUTEIbHO-BOCCTAaHOBUTENBHBIN Tpomecc. CrocoObl 3amuThl
METaJUIOB OT KOPPO3UHU.

OO1me cBOMCTBAa HEMETAIIOB.

XUMHYECKUE CBOMCTBA HEMETAJUIOB Kak OKHCIHUTeNell. B3auMoaelcTBHE ¢ MeTaUIaMH,
BOJIOPOZIOM U IpYTUMH HemeTasuiamu. CBOMCTBa HEMETAIIOB KaK BOCCTaHOBUTeENEH. B3anMonelictBue
C IIPOCTHIMH U CJI0>KHBIMU BeIllECTBAMU-OKUCTUTESIMU. OO111ast XapaKTepUCTUKA TaJIOr€HOB.

DNEKTPOIH3.

OO0mme crocoObl MOTYYSHHsI METAUIOB M HEMETAUIOB. DJIEKTPOJIM3 PACTBOPOB M PACILIABOB
SNIEKTPOJIMTOB HA TPUMEPE XJIOpHAA HATpHUA. OJIEKTPOIUTUYECKOE IOTYYEHHE aJTFOMUHHSL
[TpakTHueckoe 3HaUEHHE HEKTPONIN3a. ['albBaHOMIIACTHKA U T'aJIbBAHOCTETHS.

X¥MHS U COBPEMEHHOE 00111ECTBO

HCpCHeKTI/IBI)I pa3BUTHA XUMHYECKOHN HAayKh W XHMHUYCCKOro IIpOM3BOJACTBA. Xumus u

npobJieMa OXpaHbl OKPYKAIOIIEH CPeIbl.

JemoHcTpauuu. DK30TEPMUYECKUE M SHAOTEPMHUYCCKUE XHMHYECKHE pEeaKimu. TeruioBble
SIBJIEHUS TIPU PACTBOPEHUH CEPHOI KUCIIOTHI U aMMHAYHOM CEUTPBI. 3aBUCUMOCTb CKOPOCTU pEaKIIUu
OT NIpPUPOABI BEIIECTB HA IPUMEPE B3aUMOJECHCTBUS PAcCTBOPOB PAa3JIMYHBIX KHUCIOT OIHOMN
KOHLEHTPAallUM C OJMHAKOBBIM KOJIMYECTBOM TIpaHysl LMHKA, a TaKXKe OJMHAKOBOIO KOJINYECTBA
Pa3IMYHBIX METAIOB (MarHMs, IIMHKA, jKelie3a) ¢ PacTBOPOM COJISIHOW KHMCIOTHL B3aumopneiictBue
pacTBOPOB CEpHOM KHUCIOTHI C PAacTBOPaMHU THOCYJb(ara HATpUsl Pa3IMYHON KOHIIEHTpalUu U
Temneparypel. Mopenb kumsimero cinosi. PasnokeHme mepokcuaa BOJOPOJa C  ITOMOIIBIO
Heoprannyeckux karaau3aropos (FeCly, K1) u mpupomHpix 00BEKTOB, COAEpIKaIINX KaTaaasy (Chipoe
msico, Kaprodens). IIpocTeiiiie OKHCINTETbHO-BOCCTAHOBUTENBHBIE PEAKIMU: B3aUMOJICHCTBHE
IIMHKA C COJITHOM KHUCIOTOM M »kene3a ¢ cynbpatom meau (). Mozgens snekrpomusépa. Mopens
AIIEKTPOIU3HON BaHHBI JJIs1 OTYYESHHUS ATFOMUHMSL.



Jladoparopubie onbIThbl. 13. TlonydyeHue kuciopoma pasinokKeHHEM MNEPOKCHAA BOAOPOAA C
MOMOIIIBIO JMOKCHUA MAapraHIla U Kamaiasvl cvipo2o kapmodghens. 14. Peakius 3aMeIeHns MeIu
kKene3oM B pacTBope cynbdara memnu (I1). 15. [Tomyderne Bo1opoaa B3auMOICHCTBUEM KHCIOTHI C
uHKOM. 16. OsHakomiieHHe ¢ Koyuiekiued MetayuioB. 17. O3HakoOMIIEHHE C KOJUISKIIHEH

HEMETAJITIOB.

1. TemaTuueckoe miaanuposanue 10 kiaacc

KomunuecTBo KiroueBas
Neni/nn Tema Kosmiectso NPAKTHYECKUX | BOCIHUTATEIbHAS
1acos pabor 3a/a4ya
1 [Tpeamer OpraHUYeCKOn 2 dopMupoBaHue
xumuu.  Teopuss  CTpOCHHS HAy4YHOTO
OPraHUYECKUX COCAUHEHUN A. MHPOBO33PECHUA
M. bytieposa
2 VYrieBo10posl u ux 12 dopMupoBaHue
MPUPOIHBIE UCTOUHUKH SKOHOMHYECKUX
3HaHUHI
3 Kucnopon- u azorconepxariue 14 1 dopMupoBaHue
OpraHMYECKUEe COCTUHEHUS BaJICOJIOTMUYECKHUX
3HaHUHI
4 Opranuueckas XUMUS 51 4 1 dopMupoBaHue
00111eCTBO HPaBCTBEHHOT'O
BOCTIUTaHHUS
5 [ToBTOpenne wu  0000mEHNE 2
Kypca. IlogBeneHne HTOroB
y4eOHOro roja.
BCEI'O 34 2




TemaTuueckoe mianuposanue 11 kiaace

KoauuecTBO KaroueBas
NMPAKTHYECKHUX | BOCIIUTATEJIbHAS
padoTr 3amxavda

Neni/nt Tema KoangecTBo
4acoB

®opMupoBaHue
1 CrpoeHue BeniecTsa 9 HAyYHOI'O

MHUPOBO33pEHUS

1 dopMupoBaHue
2 XUMHUYECKUE PeaKIuu 12 BaJICOJIOTHYECKUX

3HaHUU

1 dopMupoBaHue
3 BemecTsa n ux cBoiicTea 9 BATICOOTHUECKIX

3HaHUU

XUMHMsI U COBPEMEHHOE dopmupoBaHue

4 4 SKOJIOTHYECKUX
o01IecTBO N
3HAHUHI

YyeoHo-MeToauYeCKNii KOMILJIEKT

1. Tabpuensn O.C. Xummsa 10 ximacc. ba3oBbiii  ypoBeHb: y4eOHUK  Juis
obmreoOpazoBarenbHBIX yupexaeHuid. — M.: IIpocsemenune, 2020.

2. Tabpuensn. O.C., SmykoBa A.B.. Xumus.10 k. ba3oBeiii ypoBeHb: MeToaudeckoe
nocobue. — M.: [lpoda, 2014.

3.I'abpuensan O.C. Opranuueckas XMMHUS B TecTax, 3ajadax, ympaxkHeHusx.l0 kmacc:
yaeOHoe mocodue.- M.: [lpoda, 2014.

4. TI'abpuensan O.C. Xumus 10 knacc: KOHTPOJIbHBIE U TPOBEPOUHbIE PAOOTHI K YUEOHUKY
["abpuensana O.C.- M.: JIpocda, 2013.

DneKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI

1. Enunas xosutekiuss 1UGPOBBIX 00pa30BaTEIbHBIX  PECYPCOB: http://school-

collection.edu.ru/.

2. ®enepanbHBIil LEHTP IICKTPOHHBIX 00pa30BaTeNbHBIX pecypcos: http://feior.edu.rul.
Vuebnuk: «Xumusa. 10 kmacc: yueOHHMK Ui o0meoOpa3oBaT. opraHu3anuii: 0a30BbI ypOBEHbB/
O.CT'aopuenssu, W.I'. Octpoymor, C.A.Cnaakos.-2-¢ wu3za.-M.:IIpocBenienne,2020-128c.
VYyeOnuk wumeer rpud «PexomennoBaHo MuHUCTEpCTBOM IpocBelleHus Poccuiickoit

denepauun».
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