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Henu xkypca:

-IIPUBUTUEC UHTEPECA K IPpEAMETaM €CTCCTBCHHOI'O IMUKJIa U UX U3YUCHUIO B 11 xnacce Ha MOBBIIEHHOM YPOBHE;

- pa3BHUTHE MTO3HABATEIBHON JEATEILHOCTH 00yUYAIOMIUXCsl Yepe3 aKTUBHbIE (POPMBI I METOBI OO YUCHHS;

- pPa3BUTHE TBOPUYECKOI'O MOTEHLIMANIA 00Y4aIOLINXCsl, CHOCOOHOCTH KPUTUYECKU MBICIHTD;

- 3aKpeIIeHNe U CUCTeMaTH3alMsl 3HaHUH, 00yJaroIuXcsl 10 XUMUM;

- o0yuyeHHe 00yJaroIuXcs OCHOBHBIM ITOJIX0/1aM K PELICHUIO PACUETHBIX 3a/1a4 110 XUMHUH, HECTAHAAPTHOMY PEIICHUIO MMPAKTHUECKUX 3a7ad.

3aoauu uzyuenun Kypca xumuu 6 wikoje:

v dopmuposams 'y 00y4arOUMXCs YMEHHs BUAETh U IMOHUMATh LIEHHOCTh OOpa3OBaHUs, 3HAYMMOCTh XMMHMUYECKOTO 3HAHUS Ui KaKIOro
YeJI0BeKa HE3aBUCHMO OT €To MPOo(heCCHOHATBHON IATEIbHOCTH;

v Gopmuposame MPENICTABICHUS O XUMUYECKOW COCTABIISAIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI MUPA; YMEHHS OOBSICHITh OOBEKTHI U MPOIIECCHI
OKPY’KaIOILEeH EeHCTBUTEIBHOCTH, UCIIOJIB3Ys U1l ’TOTO XUMHUYECKUE 3HAHNUS,

v 061a0e6ams METOJIaMU HAYYHOTO TO3HAHUS JJIsi OOBSICHEHUS XMMHUYECKUX SIBJICHHM U CBOWCTB BELIECTB, OLICHKH POJU XUMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH U ITOJYYEHUN HOBBIX MaTEPHAJIOB;

v gocnumuléams yOKJACHHOCTh B MO3UTUBHOM POIM XMMHUHU B JKU3HU COBPEMEHHOTO OOIECTBa, HEOOXOAMMOCTH I'PaMOTHOTO OTHOILIEHHUS K
CBOEMY 37J0POBBIO U OKpYKaroUIeH cpelie;

v npUMeHAmMyb MOJyYeHHbIE 3HaHUs JIJ1s1 0€3011aCHOTO UCIIOJI30BAHUS BELIECTB U MAaTEPHAJIOB B OBITY, CEJIbCKOM XO3SIIICTBE U Ha POU3BOJICTBE,
peneHus MPakTUYECKUX 3a/1a4 B TOBCEAHEBHOM KU3HHU, IPEAYIIPEKACHUS SBICHUN, HAHOCAIIMX BPEJ] 30POBBIO YEJIOBEKA U OKPYKAOLIEH Cpele;

v paszeueéams TO3HABATEIbHBIE HHTEPECHl, MHTEJUIEKTYalbHbIE W TBOPYECKHE CIOCOOHOCTH Y4YaIIUXCS B TPOIECCe H3YYEHHUS UMU
XMMHYECKOM HAYKM M €€ BKJIaJla B COBPEMEHHBIM HAyYHO-TEXHUYECKUU MPOrpecc;

v Gopmuposams BaKHEUIINE JOTUYECKHE OMEpallMy MBIIUICHUS (aHamu3, CHHTE3, 0000IleHHe, KOHKpETHU3alHs, CpaBHEHHE U 1p.) B
IIpoliecce MO3HAHUS CUCTEMBbl Ba)KHEHMIIMX MOHATHM, 3aKOHOB M TEOPHM O COCTaBE, CTPOCHWH M CBOMCTBAX XMMHYECKHMX BEIIECTB;

v 061a0e6ams KIIOUEBBIMH KOMIIETEHIIUAMU (y4eOHO-TIO3HABATEIbHBIMU, WH(OPMAIMOHHBIMU, [EHHOCTHO-CMBICIIOBBIMH, KOMMYHU-
KaTUBHBIMHU ).

|.  Ilnanupyemvwie pe3ynbmamaol 0C60eHUA NPOZPAMMDBL:

[Ipu n3ydeHnn XUMHUH B CpeHEH 1IKOIe 00ecreunBaeTcs JOCTUKEHHE TMUHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB.
JTuunocmmuuwie:
v/ BOCIMTaHHE YyBCTBA TOPJIOCTH 33 POCCHHUCKYIO XUMUUECKYIO HAYKY, TYMaHU3Ma, TIO3UTHBHOTO OTHOLIEHHS K TPY/LY, LEIEYCTPEMIEHHOCTH;
v (popMHpOBaHHE IIEHHOCTH 3J0POBOTO W 0E30MACHOr0 00pa3a KU3HU; YCBOEHHWE MPABHMJI MHIMBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTYALMSIX, YTPOXKAIOUIUX KU3HHU U 3J0POBBIO JIIOIEH;
v HOpMHpPOBAHHE DKOJOMMYECKOTO MBIIIIEHUS: YMEHUS OLEHUBATH CBOIO JIEATENBHOCTh M TIOCTYIIKU JPYTUX JIFOJEH C TOUKH 3PEHHS COXPaHEHUsI
OKpY’KaloIIel Cpebl - TapaHTa )KU3HU U O1arononydus Jrojei Ha 3emie.
BOCITUTAHHUE TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JaJIbHEHINIEH 00pa30BaTEIbHON TPACKTOPHH.
dbopMUpOBaHHE YMEHUS YIIPABIISATH CBOCH MMO3HABATEIBHOMN JIEATEILHOCTHIO;

AN



v

pa3BuUTHE COOCTBEHHOTO LIEJIOCTHOIO MHPOBO33pPEHHsI, MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHCIE€ U B paMKax
CaMOCTOSITENIbHON AEATENbHOCTH BHE LIKOJIBI;

v (bopMHpOBaHHE OCHOB KOJOTHYECKOH KYIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIBITA
9KOJIOTUYECKH OPUEHTUPOBAHHOHN peduIeKCHBHO-OLICHOUHOM U MPAKTUUECKOM eSITEIbHOCTH B AKU3HEHHBIX CUTYaIUSX.

Memanpeomemmnwie:

v\ yMeHHE CaMOCTOSTEIILHO OMpPEIeISITh IEH CBOSro 00y4YeHHs, CTaBUTh H (HOPMYIHPOBATh /Ui ceOsi HOBbIC 337a4n B yuéOe W MO3HABATEIbHOM
ACATCIIBHOCTH, pa3BUBATb MOTHBBI U HHTCPCChI CBOCH mo3HaBaTEIbHOM ACATCIIbHOCTH,

v yMeHHE CaMOCTOSITEIbHO IIAHUPOBATH MyTH JOCTHKCHUS [eNiel, B TOM YHCJIe albTePHATHBHBIC, OCO3HAHHO BHIOMpATh Hamboee 3G eKTUBHbIC
CIIOCOOBI peumicHuAd y‘-Ie6HbIX W I1I03HABAaTCJIbHBIX 3a1a4,

v

AN

ASRNEN

YMEHHE COOTHOCUTBH CBOU JIEHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYLIECTBIISITh KOHTPOJIb CBOECH AEATEIBHOCTU B IIPOLECCE AOCTHIKCHHUS
pe3yJibTara, OIpeIessITh CIIOCOOb! AEUCTBUN B paMKaX IIPEJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JIEUCTBUS B COOTBETCTBUU C
V3MEHSIOLIENCS CUTYalueH;

YMEHHE OLIEHUBATh [IPaBHIIBHOCTH BBIIIOJHEHUS Y4eOHOH 3a7aun, COOCTBEHHbBIE BO3MOMXHOCTHU €€ PELLCHMUS;

BJIaJICHME OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS PEIICHUI M OCYIIECTBIEHHs] OCO3HAHHOIO BbIOOpa B yuyeOHOM M IO3HaBaTebHOU
JIESTEIIbHOCTH;

YMEHHUE OIpEeaeATh NOHATHS, co3/jaBaTh 0000LIEHNs, yCTaHABIMBATh aHAJIOIMH, KJIACCU(PULUPOBATh, CAMOCTOATEIBHO BBIOMPAaTh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(HUKAIMH, YCTAHABIMBATH HPUYHMHHO-CICICTBCHHBIC CBS3HM, CTPOUTH JIOTHYECKOE pPACCYKACHUE, YMO3AKIIOYCHUE
(MHIYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUHN) U AeaTh BbIBObI;

YMEHHE CO3/1aBaTh, IPUMEHATH U PeoOpa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETIN U CXEMBI JIJISl pELICHUs] yU€OHBIX U [103HABATENIbHbBIX 3a]1a4;
CMBICJIOBOE YTEHUE;

yMeHHMe OpraHu30BbIBaTh yUeOHOE COTPYJHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTENEM U CBEPCTHUKAMH; paboTaTh MHAUBMAYAJIbHO U B
rpynme: HaxoJIuTh OOIlee pelIeHHe M pa3pelarb KOH(IMKTHI HA OCHOBE COIJIACOBAHUS MO3UIMHA M ydéra MHTEpecoB; (HOpMyIupoBaTh,
apryMEHTHUPOBAaTh U OTCTaNBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 33J1a4€ll KOMMYHUKAIUMU JUIS BBIPDA)KEHUS CBOMX YYBCTB, MBICIEH U
NoTpeOHOCTEH; TUTAHUPOBAHUS U PETYIISLIUN CBOCH JAeATeNbHOCTH; BIIaZIeHUEe YCTHOM M MUCbMEHHOW peublo, MOHOJIOTHUECKOW KOHTEKCTHOM Peyblo;

v' OpMHpOBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIIOIb30BaHMs HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TexHoorui (mamee MKT—
KOMIIETEHIINH );

v hOpMHPOBaHKE U PA3BUTHE YKOJOIHYECKOTO MBIIUIEHHSI, yMEHHE IPUMEHSTH €r0 B MO3HABATEILHON, KOMMYHUKATHBHOM, COIMAIBHOMN MPAKTHKE U
npodecCuOHaTBLHON OPUEHTAIHH.

Ilpeomemnmnwie:

v 3HaHWE ONpeIeNeHUH W3yYeHHBIX [OHATHI: YMEHHE ONMCHIBATH JIEMOHCTPAI[MOHHBIE W CAMOCTOSTENBHO MPOBEICHHBIE XUMHUYECKHE

AN

SKCHEPUMEHTBI, UCTIONIb3Ys 111 STOTO POAHOM SI3bIK U SI3bIK XUMHU;

YMEHHUE pa3inyaTh M3yUYCHHBIE KJIACCHl HEOPTAHMYECKUX W OPTaHMYECKUX COCIMHEHHH, MPOCThIE M CIOKHBIEC BEIIECTBA, XMMHUYECKHUE PEaKIINH,
ONUCHIBATh UX;

yMEHHUE KIacCU(UIIMPOBATh N3YyUEHHBIE OOBEKTHI U SBIICHUS;

CIIOCOOHOCTh JIeNIaTh BBIBOABI M YMO3AKIIOUCHUS W3 HAOMIOJCHHMA, M3YYCHHBIX XHUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3WPOBATH CBOWCTBA
HEU3YUEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;



YMCHHUC CTPYKTYPHUPOBATH I/IByLICHHI:Jﬁ MaTcprual U XUMHUYICCKYIO I/IH(bOpMaI_[I/HO, IMMOJIYYCHHYIO U3 JPYTUX UCTOYHHUKOB,

YMCHHC MOACIIUPOBATh CTPOCHUEC ATOMOB 3JICMCHTOB MAJIbIX U OO0JIBIINX NEpUOA0B, CTPOCHUC IMTPOCTHIX MOJICKYII;

YMEHHUE aHAIM3UPOBATH M OIICHUBATH IOCIIEACTBUS ISl OKPY)KAIOLIEH cpe/bl OBITOBOM U MPOU3BOACTBEHHOM /IEATEIILHOCTH YEIIOBEKA, CBA3aHHOM C
nepepadoOTKOM BEUIECTB;

(bopMHpOBaHUE HABBIKOB IPOBOIUTH XUMUYECCKHUI SKCIICPUMEHT;

YMCHUC pas3jindaTh OIMaCHBIC U Oe3omacHbIe BCIICCTBA,

YMEHHUE OKa3bIBaTh MIEPBYIO MOMOIIIb TP OTPABIICHHSIX, 0KOTaX U IPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMU H JIA0OPATOPHBIM 000PYIOBAHUEM.

ASRNRN

ASRNAN

Il. Cooepotcanue kypca « Mup xumuuy

11 knacc (2 uaca 6 neoenro, écezo 68 uaca)

BBenenue. 3HaKOMCTBO ¢ co/iepKaHMEM YJIeKTHBHOIO Kypca. (1 yac)

Paznen 1. Teoperuueckne ocHoBbI xumuu. Oomas xumus (19 yacos).
Xumuueckuil snemenm.

CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUU aToMa. [[BHKeHHe JIeKTpOoHa B aToMe. ATOMHasi opOuTaib. KBaHTOBBIE UKcia: I1aBHOE, OpOUTANIBHOE,
MarHuTHOE, CMHUHOBOE. [IpUHIMMIBI pacmpeneneHus 3JICKTPOHOB M0 JHEPreTHYECKMM YPOBHSIM M TMOAYpOBHsAM: mnpuHuun [laymnu, mpuHImn
MUHUMAaNbHOU sHepruu. [lonsTtue «uzoromnsl». PagnmoaktuBHOCTh. [loHSATHE O MpeBpalleHMH XMMHUYECKUX 3JeMEeHTOB. PaboTa ¢ TpeHHMpPOBOYHBIMU
TECTaMHU T10 TEME.

CTpoeHue 3JeKTPOHHBIX 000I0UYEK AaTOMOB JIEMEHTOB TEPBBIX YETHIPEX IEPHOJIOB: S-, P- U 0-351eMEeHTHI. DJIeKTpoHHAsA KOH(uUryparus atoma. OCHOBHOE
U BO30YXX/IEHHOE COCTOSIHHE aTOMOB.

[lepuoanueckuii 3aK0H M IEpUOJUYECKasl cucTeMa XuMHuueckux 3neMeHToB [[.1. MenzaeneeBa. Paauycbl aTOMOB, HX MEPUOANYECKUE U3MEHEHUS
B CHCTEME XMMUYECKUX AIIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHHU I XUMUYECKHX CBOMCTB 3JIEMEHTOB U UX COSAMHEHHUH 110 repuoaam u rpynmnam. [lousarue
0 paIMO0aKTUBHOCTH.

Xumuueckas cesa3b u cmpoeHue ewecmaa.

BanentHsie snexTponsl. BasieHTHOCTh. BajieHTHBIE BO3MOKHOCTHM aTOMOB. XHMMHUECKas CBsI3b aTOMOB. KoBajeHTHas CBsSI3b U MEXaHM3M €€
obpazoBanus. [lonsipHas 1 HenoyisspHas KOBaJeHTHas! CBs3b. CBOMCTBA KOBAJIGHTHOW CBsi3u. MlOHHas CBsi3hb M MexaHU3M e€ oOpa3zoBanus. CBOWCTBa
MOHOB. MeTtanuyeckas cBsi3b. BogopoaHas CBsA3b: MEXMOJIEKYJIIpHAsE U BHYTPUMOJIEKYJISIpHASL.

DNEKTPOOTpULIATENbHOCTh. CTENEeHb OKUCIEHUS U BaJ€HTHOCTh XMMHUYECKUX JIEMEHTOB. BelecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
3aBUCHMOCTh CBOMCTB BEIIIECTB OT OCOOCHHOCTEH UX KPUCTATUIMYECKON PEIICTKH.

Xumuueckue peakyuu.

XuMuyeckass KMHETHKAa. JHEpreTMKa XUMHUYECKHX MpeBpamieHuil. DHTanbnus. TermmoBod 3((eKT XUMHUYeCKHX peakiuil. DHI0TePMHUYECKHE H
AK30TEPMHUYECKHE XMMHUUYECKHE pEeaklnH. TepMoXuMUUYeckne ypaBHeHHs. 3akoH ['ecca. DHrpomus. Dueprus [m606ca. Bo3MOXKHOCTh MPOTEKAHUS
XUMUYeCKUX peakuuid. [Ipaktuueckue 3ansatus. Pemenue pacu€THbIX 3a7a4 110 TEPMOXUMUYECKUM YPABHEHHUSM.

Knaccudukanust xumudeckux peaknuid. TermmoBorl 3ddexT XumMudeckod peakuuu. TepMoxumudeckue ypaBHeHUs. CKOpPOCTh pPEaKIuu,
€6 3aBUCUMOCTh OT Pa3NIUYHBIX (DAKTOPOB.



OOpatuMble 1 HEOOpaTUMbIE XUMUYECKHE peakui. XUMHUUYeckoe paBHOBecHe. CMelIeHne XUMHUYECKOT0 PaBHOBECHS IO ACHCTBUEM Pa3ITMUHBIX
(bakTopoB.

Teopus snexmponumuueckou OUCCOYUayuu.

DNEKTPOIUTHYECKAs AUCCOIUAIIS STIEKTPOIUTOB B BOJHBIX pacTBOpax. CHIIbHBIE U ci1a0ble 3JIEKTPOJIUTHL. Peakiiuu HoHHOro oOMeHa.

XapakTepHble XUMHUYECKHUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX. XapaKTEepHble XMMHUYECKHE CBOMCTBA OCHOBAaHHMU M
aM(OTEpHBIX TUIPOKCHUIOB. XapaKTepHble XMMHYECKHE CBOICTBA KHCIOT. XapaKTEpUCTHUKAa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEIMHEHUH ¢
MO3UIUHU TEOPUHU UIEKTposnTHIecKor qucconuanuu (TI/).

XapakTepHble XUMUYECKUE CBOICTBa COJEH: CpeJHUX, KHCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpPUMEPE COCAMHEHUU aTIOMUHUS U LUHKA).
IM'maponus coneit. Cpena BOJHBIX pacTBOPOB: KKCIast, HEUTpalibHasl, mienoyHas. Bogopoausiit nokasarens (pH). Mnaukaropsl. OnpeneneHue xapakrepa
Cpenbl BOJAHBIX PACTBOPOB BEUIECTB.

OxucaumenbHo-60CCMAHOBUMENbHBLE PEAKYUU.

[Ipoueccel okucnenus u BoccraHopyieHusi. Cocrapinenue ypasueHnuid OBP: MeTos anekTpoHHOr0 Oananca 1 METoJl oJaypeakuuil (MOHHO- 2JIEKTPOHHBIN
meton). Knaccudukanus OBP: MmexxmonekynspHble, BHYTPUMOJIEKYISPHbBIE, AUCIPONOPIMOHUPOBAHUS (CAMOOKHCIEHHS, CAaMOBOCCTAaHOBIICHUS).
BoccranoBurenu u oxucinurenu. BnusHue Ha xapaktep OBP KoHLEHTpanuu BELIECTB, Cpelbl pacTBOpa, CHIIbI OKHUCIUTENS M BOCCTAHOBUTEIS,
temneparypsl. [Ipaktudeckoe 3anstue. CoctaBienue ypaBHeHuit OBP MeTo10M 35eKTpoHHOT0 0anaHca U METOJOM MOJTYPeaKIIHid.

Kopposust meTasiioB u criocoObl 3aIUTHI OT HEE. DIEKTPOIN3 PaCIlJIaBOB M PACTBOPOB (COJICH, enodeii, KUCIOT). Peakiuu, moATBepK1aromme
B3aMMOCBS3b Pa3JIMYHbIX KJIACCOB HEOPraHUYECKUX COECTUHEHUI.

Pewenue mpenuposounsix 3a0au no meme: « Teopemuueckue ocnoevt xumuu. Qowasn xumusny (no mamepuanam KHMoe EI'D 2022, 2023 22.)

Boeluucnenne maccel pacTBOPEHHOTO BELIECTBA, COJAEPXKAIIETOCs B ONPEAEIIEHHOM Macce pacTBOpa C M3BECTHOM MaccoBOMl mozeil. Pacuersr:
00BEMHBIX OTHOILIEHUI ra3oB NpU XMMHUYECKUX peakuusx. Pacuersl: TemnoBoro a¢dexra peakiuu. Pacuers: MmaccoBoit 1011 (Macchl) XUMHUYECKOTO
coeMHeHus B cMecH. Hamucanue ypaBHEHHMI OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLUil, paccTaHOBKa KO3()(PUINEHTOB METOJOM 3JIEKTPOHHOTO
Oananca.

Paznen 2. Heopranuueckasi xumus (20 yacos).

Knaccugpurayus neopeanuueckux eewgecms.

Knaccugukanns HeopraHnyeckux BEIIECTB, MX TeHeTHYecKas cBsA3b. HoMeHkarypa, kiaccupukanms, XMMUYECKUE CBOMCTBA U CIIOCOOBI MOJTYY EHUS
IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJJIOB, CIOXKHBIX BEIIECTB - OKCHUJOB, KUCIOT, cosieil U ocHoBaHui. KommiekcHble coenuHenus. Pabora c
TPEHUPOBOYHBIMU TECTAMH I10 TEME.

Xapaxkmepucmuka Memanios 21agHuIX NOOZPYNN U UX COCOUHEHULL.

OO01as XxapakTepuCcTUKa METAJIOB TMaBHbIX noArpymn [-1II rpymnmn B ¢Bsi3u ¢ UX MOJI0KEHUEM B IEPUOINYECKON CHCTEME XMMHUECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0cOOEHHOCTH CTPOSHHS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOIMCTBA MPOCTHIX BEUIECTB U COETUHEHUI METAJIOB - IIEJIOYHBIX, II€TI0OYHO3EMENIbHBIX, ATFOMUHUS.
Xapakmepucmuka HemMemannios 21aéHbIX NOOZPYNN U UX COeOUHEHUI.

OO6mrast xapakTepuUCTHKAa HEMETAUTOB riaaBHbIX moarpymn [V—VII rpynm B ¢BsI3U ¢ WX MOJOKEHUEM B MEPUOIUYECKON CHCTEME XHUMHYECKUX
snemenToB J{.1. MenneneeBa 1 0COOEHHOCTSMHU CTPOEHUS UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB U COEIMHEHUIN HEMETAIIIOB - BOJIOPOAA, rajlOreHoB, KUCIOpoaa, cephl, a3oTa, pocdopa,
yriaepoaa, KpeEMHHUS.

Xapaxmepucmuka nepexooHbIX 21eMeHMO8 U UX COCOUHEHUII.



XapakTepucTUKa MEPEXOAHBIX AJIEMEHTOB — MEIM, LIMHKA, XpOMa, JKelie3a M0 MX MOJIOKEHHUID B MEPUOJAMYECKONM CUCTEME XUMHUYECKUX
anemenToB /.M. MenneneeBa u 0COOEHHOCTSIM CTPOSHHUS UX aTOMOB.
XapakTepHbIE XUMUUYECKHE CBOMCTBA IMPOCTHIX BELECTB U COCIMHEHM MEPEXOIHBIX METAJIJIOB — MEJU, LIMHKA, XpOMa, JKeJe3a.
Pewenue mpenuposounsvix 3aoau no meme: «Heopeanuueckan xumusny (no mamepuanan KlHMoe EI'D 2022, 202322)
Pacuetsl: Mmacchl (00beMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEaKIMH, €CIIH OJHO U3 BEIIECTB JIaHO B BUJE PACTBOpA C ONPEIEICHHON MacCOBOM
JI0JIE PACTBOPEHHOIO BEILIECTBA.
Pacuersl: MaccoBoil MM OOBbEMHOM J0JIM BBIXOAA NPOAYKTAa PEAKLUU OT TEOPETUYECKH BO3MOXKHOro. Pacderbl: MaccoBOil 1oyn (Macchl)
XUMHUYECKOTo coeinHeHus B cMmecu. Onpenenenue pH cpenbl pacTBopom coJieit.
I'eneTnyeckast CBA3b MEXAY OCHOBHBIMHM KJIACCaMU HEOPraHUYECKHUX COCIMHEHMN. KauecTBEHHbIE peakUuMM Ha HEOPraHMYECKHUE BEIECTBA U
VOHBI.
IIpakTn4yeckne padoTbl
1. Xumuyeckue cBOWCTBA METAIIIOB U UX COCUHEHUH.
2. XuMHYECKHE CBOMCTBAa HEMETAJIOB U UX COSAMHEHUH.
3. KauecTBeHHBIE peakIuu Ha KATUOHBI.
4. KaudecTBeHHBIC peaKlUi Ha AaHUOHBI.
Pa3znen 3. Opranuyeckasi xumus (16 yaca).
Knaccugpurayus opeanuueckux coeouneHui.

Knaccudukanus opraHMYECKUX COEIUHEHHH IO CTPOCHUIO YIIEPOAHOTO CKEJeTa: alMKIWYeCKue (ajJKaHbl, ajJKeHBbI, aIKUHBI, AJIKaJUEHBI),
KapOonMKIn4ecKkre, (IUKI0AIKaHbl U apEHBI) U TeTEPOIHKINYecKre coennHenns. Kinaccudukanus opraHn4eckux COeAMHEHUH M0 ()yHKIIMOHATBHBIM
rpynmnam: CHHPTHL, (PEHONBI, TPOCThIe AUPHI, ANbAETHIBI KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE 3(UPBL. YTIEBOABL. A30TOCOIEpKaIIie
COEIMHEHUS: HUTPOCOEANHEHN S, aMUHbI, aMUHOKUCIOTEL. Homenknatypa tpuBnanbHast u MFOITAK. [Tpunuuns! o6pa3oBanus Ha3BaHUN OPraHUYECKUX
coenunenuit no UIOITAK.

Tunvl xXumuueckux peakyuti 8 Op2AHU4ecKot XUMuu.

Tunel XUMUYECKUX peakiuil B Oprannueckoi Xumuu. [loHsTrHe 0 peakuusax 3aMeleHus: TAIOTeHUPOBAHNUE aTIKaHOB M apEHOB, IEJI0YHON THAPOIN3
rajoreHankaHoB. lIoHATHE O peakuusax NPUCOECAUHEHHUs: TUApPATALMs, THAPUPOBAHWE, THAPOTAIOTCHUPOBAHUE, TAIOTeHHpOBaHHE. Peaknumn
MOMMMEpHU3AIMH U TOJUKOHAeHcAuH. [ToHsITHE 0 peakIusaX OTHICIUICeHUs (SMUMUHUPOBAHUS): NETHIPUPOBAHUE aJKaHOB, NETUIApATAllUs CIHPTOB,
JEruApOXJIOPUPOBAHNE HA IIPUMEPE rajoreHankaHoB. [IoHATHE 0 KPEKUHIe aIKaHOB U ACTIOJMMEPH3aIUs OJIMMEpPOB. Peakius n3oMepu3anum.

['oMOTUTHYECKHUI W TETEPOIUTUYECKHN Pa3phiB KOBAJEHTHON XUMHUYECKON CBSI3W; 00pa3oBaHHWE KOBAJICHTHOW CBS3M IO JOHOPHO-AKIIEITOPHOMY
mexaHusMmy. [lonsTre 0 Hykiieoduie u anekTpodue.
Yanesooopoovw..

OcHoBHbIE TTONIOKEHUs Teopuu cTpoeHus A.M. bytneposa. [Ipeanoceuiku co3nanus reopuu. [IpencraBienne o TeOpUU TUTIOB U pauKanoB. PaboTsl
A. Kekyne. Xumuueckoe CTpOCHHE U CBOMCTBA OPTaHWYeCKUX BeulecTB. Mi3oMepus — CTpyKTypHas U MPOCTPAHCTBEHHAs. | OMOJIOTH ¥ TOMOJIOTMUECKUN
psaa. Mzomepust Ha mpuMepe OyTaHa U u300yTaHa.

DNeKTpOHHOE 00J1aKo U OpOuTaNb, UX GOPMBI: S- U p-. DIEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue GopMynbl aToMa yriepoja B HOpMalIbHOM U
BO30YKAEHHOM coCTOsIHHSIX. KoBasleHTHas XUMUYecKas CBsI3b, €€ MOJISIPHOCTh U KPaTHOCTh. BogopoaHas cBsizb. CpaBHEHHE OOMEHHOTO U JIOHOPHO-
aKILIETITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJIGHTHOM CBSI3H.



BanleHTHBIE COCTOSHHMS aToMa yriepoaa. Buasl rubpumusamuu: sp>-rubpuausanus (Ha TIpUMepe MOJEKylbl MeTaHa), Sp>-ruépuausanus (Ha
IpUMepe MOJIEKYJIbI ATHIIEHA), Sp-THOpuAN3aus (Ha IpuMepe MOJIEKYJIIbI alleTHIIeHa). [ eoMeTpus MOJIEKYJI paCCMOTPEHHBIX BELIECTB U XapaKTepUCTUKA
BUJIOB KOBAJICHTHOM CBSI3U B HUX.

Tunsl cBsizell B MOJIEKyJlax OpraHudyeckux BemlecTB. ['mOpuamsanus aToMHBIX opoOutaneil yriepoaa. Panukan. DyHKIMOHANbHAS TPYMIA.
Knaccudukanus 1 HOMEHKIaTypa OpraHUYECKUX COeTUHEHUH.

XapakTepHble XHMHMUYECKHE CBOWCTBA YIJIEBOJAOPOAOB: aJKAHOB, IIUKIOAJIKAHOB, aJKEHOB, JHEHOB, AJIKUHOB. lIpHpoaHbBIE HCTOYHUKH
YTJIEBOJOPOAOB, UX TMepepadoTka. MexaHU3Mbl peakiuid MPUCOSIUHEHHS B opraHuveckoil xumun. [IpaBuno B.B. MapkoBHuKOBa, nmpaBuiio 3aiilieBa
AM.

XapaKkTepHble XUMHUECKHE CBOMCTBA apOMAaTUYECKHX YIIIEBOIOPOIOB: OeH30I1a M ToIyona. MexaHU3Mbl peakluil AIeKTPOPHIBHOTO 3aMEIICHUS
B OPraHUYECKHUX PEaKlUsX.

BricokoMouekymsipHble coeiuHeHus. Peakiun nonuMepusanuu u nonukonaencanuu. [loaumepst. [TnactMaccsl, BOIOKHA, KAy4yKH.
Kucnopoocooeporcawue opeanuueckue coeounenus

XapakTepHble XUMUYECKUE CBOWCTBA NPEIEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX CHHPTOB, (peHONA. XapaKTepHble XMMHYECKHE CBOMCTBA
aIbACTUIOB, MPEIEIbHBIX KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(pHpoB. BHONIOrMYecKn Ba)KHBIE BEIIECTBA: YIJIEBOABI (MOHOCAXapHbl, JUCAXaAPHUIBI,
nonucaxapuibl). Peakiyu, moaTBepkIaolue B3auMOCBsI3b YIIEBOOPOI0B U KUCIOPOICOIEPKAINX OPTaHUYECKUX COSAMHEHUN.

Opranuyeckue cCoOeIMHEHUs, COIep Kallle HECKOJIbKO (PYHKIIMOHANIBHBIX. OCOOEHHOCTH XMMUYECKHX CBOWCTB.

Aszomcoodepacauue opeanuyeckue coeOuHeHus U OUOI02UUECKU 8AJICHbIE OP2AHUYECKUe BelecmEd.

Amunvr. Onpenenenne amuHOB. Ctpoenue amuHOB. Knaccudukanus, n3oMepusi 1 HOMEHKIATypa aMUHOB. ANMQaTHyecKiue U apoMaTHu4ecKue
amMuHbl. AHUIUH. [lomyyeHne aMHHOB: aJKWJIMPOBAaHHE aMMMaKa, BOCCTAHOBJIEHHE HUTpocoenuHeHui (peakuus 3unHuHa). Du3nveckue CBOWMCTBA
aMHUHOB. XUMUYECKHUE CBOMCTBAa aMUHOB: B3aMOJICUCTBHE C KUCIOTaMH U BOAOW. OCHOBHOCTh aMHHOB. [ OMOJIOTHYECKUI PsiT apOMATUUECKUX aMHHOB.
ATNKUIMPOBAHUE U allMIIUPOBAaHUE aMUHOB. B3auMHoe BiIHsIHIE aTOMOB B MOJIEKYJIaX Ha MpUMepe aMMHUaKa, aln(aTnyecKux U apoOMaTHIeCKUX aMHUHOB;
aHWJIMHA, OCH30J1a U HUTPOOEH307Ia.

Amunoxucnomwvr. CocTaB U CTPOCHHE MOJIEKY] aMMHOKHUCIIOT, MU30MEpUU. JIBOWCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOWMCTB aMHUHOKHUCIOT U €€
npu4rHbL. B3anMojeiicTBre aMHHOKHUCIIOT ¢ OCHOBAHUSIMH, 00pa30BaHKE CIOKHBIX d(pupoB. BzanMoaeiicTBe aMMHOKHUCIIOT ¢ CUJIBHBIMU KUCJIOTaMH.
OO0pazoBaHre BHYTPUMOIEKYISIPHBIX coJieil. Peakiius moauKoHIeHcaii aMUHOKHUCIIOT.

benxu - npuponusie ouononumepsl. [lenTuanas rpymmna aToMOB M nentuaHas cBs3b. [lentuasl. benku. [lepBuuHasi, BTopuyHas U TpeTUYHAS
CTPYKTYpbI OeNlKOB. XUMUYECKHE CBOMCTBa OENKOB: TOpPEHHE, NEHATYypallys, TUIPOIN3, KaYeCTBEHHbIE peakiuu. buonornyeckue QpyHKIMNU OEITKOB.
3Hadenne O6enkoB. YeTBepTUUHAS CTPYKTypa OEIKOB KakK arperaius OSJIKOBBIX U HEOETKOBBIX MoJIeKyl. [ mobansHas mpobiemMa 6€TKOBOTO TOJIO0IaHUS
u nytu ee pemenus. [lonstue JJHK u PHK. [Tonsitue o Hykineotuae, nMpUMHIMHOBBIX U TYPUHOBBIX OCHOBaHUAX. [lepBuuHast, BTOpUYHAs U TPETUYHAs
ctpykrypsl JIHK. buonoruueckas pons JIHK u PHK. I'ennas unxenepust 1 6MOTEXHOIOTHSI.

XapakTepHble XHMHUYECKHE CBONCTBA a30TCOAEPKANINX OPTaHUYECKUX COCTMHEHUI: aMUHOB U aMHUHOKHUCIIOT. broornueckn BaKHbIC BEIIECTBA:
YKUPBI, OCTKU, HYKJICMHOBBIE KUCIOTHL. [ opMOHBL. DepMeHThl. MeTalopraHnyecKkue COeMHEHUS.

Pewenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusy (no mamepuanam KHMoe EI'9 2022, 2023, 22)

Haxosxnenne monexkymsipHoit popmyibl BemecTBa. [ eHeTH4IecKas CBSA3b MKy HEOPTaHUYECKHUMH U OPTaHUYECKUMHU BeIeCTBaMHU. | eHeThnueckas
CBSI3b M@Ky OCHOBHBIMH KJIACCAMH HEOPTaHMUYECKUX BellecTB. KauecTBeHHBIE peaKkiii Ha HEKOTOPhIE KIACChl OPTaHUYECKUX COSAMHEHU (aJIKEHBI,
aJIKaHbl, CIIUPTHI, aJIbJAETH/IbI, KAPOOHOBBIE KUCIIOTHI, YIIIEBOAbI, Oeikn). MaenTudukanus opraHuuecKux COeAMHEHUN.



IIpakTuyeckue padoTsl

5. KauecTBeHHBII aHaNU3 OPraHUYECKUX COETUHEHNH.
6. KauecTBeHHBIE peakIuH Ha YIII€BOAOPOIbI.

7. XuMHYECKHE CBOMCTBA CIIUPTOB.

8. Xumuueckue cBoiicTBa KapOOHOBBIX KHCIOT.

9. KauecTBeHHBIC PCaKkuu Ha KUCJIIOPOJA- U a30TCOACPNKAIUC OPraHNvYCCKUC BEIICCTBA.

Paznen 4. O6001meHne H MOBTOPEHHE MaTePHAJIa JIEKTHBHOIo Kypca (8 yacoB).
OcHoBHBIC TIOHATHS W 3aKOHBI XxuMuH. [lepuonnueckuii 3akon J[.M. MenneneeBa u ero Gpusndeckuii cMpIcia. Teopusi CTPOCHHS OPraHUYECKUX

BemectB A.M. byriepoBa M 0COOEHHOCTM OPraHMYECKUX COeAUHEHUU. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM B HEOPraHMYECKOU W
OpraHMYecKor XuMHH. ['eHeTnueckas CBsi3b MEKJy HEOPraHUYECKUMH U OPraHUYECKUMHU COETUHEHUSIMU. DKCIIEPUMEHTAIIbHBIE OCHOBBI OPraHMYECKOU
Y HEOPraHUYECKON XUMUHU.

PaGora ¢ koHTpOIBHO-U3MEpHUTENbHBIME MaTepuanamu EI'D nmo xumum.

Tema ypoka

OCHOBHOE CcOoAepXKaHUE M0 TeMam

Paszznen 1. Teopernueckue ocHOBbI Xxumuu. O6mast xumus (19 yacos).

1 Xumudeckuii meMeHT CTpOCHHE DJICKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB AtomHas opoutans. KeantoBslie uncia: [IpyuHIUIBEL pacnipeaeicHus
MIEPBBIX YETHIPEX TIEPUOJIOB: S-, P- K d-3JIEMEHTBI 3JIEKTPOHOB IO PHEPTETHUECCKUM YPOBHSAM U MOIYPOBHSM: ITPUHIIHIT
[laymu, mpwHOMN MUHUMANBHON »SHeprud. [lOHSATHE «HM30TOIBI»
OnekTpoHHas KoH(puUrypaius aroma. OCHOBHOE U BO30YXJICHHOE
COCTOSTHHE aTOMOB.
2 [leproamuecknii 3aK0H U TIEpUOANYECKAs CHCTEMa XUMHUUECKUX 31eMeHToB J[.M. | Pagmycel aToMOB, WX MepHOAWYEcCKHE H3MEHEHHS B CHCTEME
MenneneeBa XUMUYECKUX DJIEMEHTOB. 3AKOHOMEPHOCTH MU3MEHEHUS XUMHIUECKUX
CBOMCTB JIEMEHTOB M UX COSAMHECHHH 10 MIEPHUOIaM U TPYIIIaMm.
3 PaboTa ¢ TpeHUPOBOYHBIMH TECTAMU TIO TEME.
4 XUMHUYECKas CBA3b U CTPOEHHE BEILIECTRA. BanenTtHbeie anekTpoHbl. BaieHTHOCTh. BasleHTHBIE BO3MOXKHOCTU
KoBaneHTHas CBSI3b aToMoB. CTeIeHb OKHCIICHUS U BAJICHTHOCTb.
5 Wonnas, meTtaymueckasi, BOJOpPOJHAs CBsi3b. BemecTBa MojekyiaspHOro u | MexaHu3M o0Opa3oBaHUs CBS3H 3aBUCUMOCTH CBOWCTB BEUIECTB OT
HEMOJICKYJIIPHOTO CTPOCHHUSL. 0COOCHHOCTEW MX KPUCTAIUTMYECKON PEIIeTKH.
6 Pabota ¢ TpeHHPOBOYHBIMH TECTAMH TIO TEME
7 Xumudeckue peakiuu. TermmoBoi 3GPeKT XUMHUUSCKUX PEaKIH. DHAOTEPMUUECKHE U 3K30TEPMHUUYECKHE XHMHUYECKHE PEaKlUu.
Tepmoxumudeckne ypaBHeHHS. 3akoH ['ecca. DHTpomms. DHEprus
I'ub6ca. BO3MOXHOCTP TPOTEKAHUS XUMHYECKHUX  PEaKIIHi.
Pemrenne pacu€THBIX 33729 IO TEPMOXUMUYECKUM YPABHEHHSIM.
8 CKOpOCTh peaxIyy, 3aBUCHUMOCTB OT PA3JINYHbIX (DAKTOPOB.
9 OO6patumMble 1 HeoOpaTUMBbIC XUMIYCCKHIE PEaKIINU. XUMHIECKOE paBHOBECHE. Pabota ¢ TpeHHPOBOYHBEIMHU TECTAMU TI0 TEME
10 Teopust 3MEKTPOTUTUYECKON TUCCOLUAIIH. CunbHbIE U ClIa0ble AIEKTPOIUTHL. Peakiiu HOHHOTO 0OMEHa.
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XapaKTeprle XHMHYECKHE CBOMCTBA OKCHIOB:

KHCJIOTHBIX.

OCHOBHBIX, aM(l)OTCpHLIX,

XapakTepuCTHKa  OCHOBHBIX  KJIACCOB  HEOPTaHUYECKHX
COCTMHCHHM C TTO3HUITMH TCOPHUH DIICKTPOTUTHICCKON TUCCOITHAITII

(TSL).

12 XapaKkTepHble XUMUYECKHE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCHIOB.

13 XapakTepHble XUMHYECKHE CBOMCTBA KHCIIOT.

14 XapakTepHble XUMUYECKHE CBONCTBA coJel

15 I'unponus coneii.

OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. Cocrasnenue ypasaenuit OBP: MeTos anekTpoHHOTO Oananca

16 BoccraHoBUTENH U OKHCIUTEINH. Bnusinne Ha xapaktep OBP  koHLeHTpauuu BemIecTB, cpenbl
pacTBopa, CHJIbI OKHUCIIUTENS U BOCCTAHOBUTEIS, TEMIIEPATyphl

17 DNEeKTPONH3 PacIIaBOB M PACTBOPOB (COJIEH, MIeT0Uei, KUCIIOT).

18 Koppo3ust MeTasioB u criocoObl 3alIUThI OT HeE.

19 Pemenue TpeHMpoBOYHBIX 3aad 1o TeMe: «TeopeTndyeckne OCHOBBI XUMHH.

O6mias xumus» (o matepuanam KMMos ET'D 2022, 2023 rr.)
Paznen 2. Heopranuueckast xumust (24 gacos).

20 Knaccudukarms HeopraHMIeCKIX BEIECTB, UX TEHETHUECKAs CBSI3b.

21 KoMIuiekcHble coeTMHEHNsL. XHMHYECKHE CBOMCTBAa KOMIUIEKCHBIX COSIMHEHHH.

22 CBoiicTBa U METOIBI TTONTy4IeHIS MeTauI0B. CIUTaBhL. OO0t 0030p 1€MEHTOB — MeTa/IoB. CTPOCHUE U CBOMCTBA
MIPOCTHIX BEIIECTB-METAIIOB. MeTalInuecKue KpUCTaNINIeCKUe
pemetku. [lomyyenne MeTanios.

23 OO1m1as xapakTepUCTHKa METaJUIOB IMaBHBIX noarpymi -1l rpynmn [lenouynHbIe METaIITBI — 0O0IIAas XapaKTePUCTUKA TIOATPYIIITHL.
CBoiicTBa NIEIOYHBIX METAIJIOB.

24 Amnromunnii. CoeTuHeHNS aTIOMUHUS. AmromuHmiA. PactipoctpaneHHOCT B ipupoe, PU3NIECKHE H
XUMHYECKHE CBOMCTBA (OTHOIIEHHE K KUCIIOPOY, TAJIOTeHAM,
pacTBOpaM KHCJIOT U ILEeN0oYei, afOMOTEPMUS).

AmdoTepHOCTh OKCHJIA U THAPOKCH A amoMuHMsL. CONH aTFOMHHVISL.

25 CoennHeHus xpoma. Xpom. PuznyecKkre CBOMCTBA, XUMHUIECKHE CBOWCTBA (OTHOIIIEHHUE K
BOJISHOMY Tapy, KUCIIOPO.Y, XJIOpPY, PACTBOPAaM KUCIIOT).
H3MeHeHne OKUCITUTENTbHO-BOCCTAHOBUTENBHBIX M KHCIIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHJIOB XpOMa C POCTOM
CTeTeHH OKHCIIeHus. AM(OTepHbIe CBOWCTBA OKCUAA U THAPOKCUAA
xpoma(1ll).

26 Mapranen Mapranen— ¢u3HUECKIe 1 XUMUYECKUE CBOUCTBA (OTHOLLIEHHUE K

KHCJIOPOY, XJIOPY, PaCTBOpPaM KHCIOT).
Oxcup mapranua(1V) kak okuciaurtens U kataiauzatop. [lepmanranar
KaJiusl Kak okucaurenb. Manranar (VI) kanust u ero cBoHCTBa.
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Kenes3o u ero coeaUMHCHUS.

XuMHYeCKHe CBOMCTBA JKele3a (B3auMOICHCTBUE ¢ KUCIOPOIOM,
XJIOPOM, CEPOH, yTiIeM, KUCIIOTaMH, paCTBOPAMH COJICH).
CpaBHEHHE KUCIIOTHO-OCHOBHBIX M OKHICIIHTEIEHO-
BOCCTaHOBUTEIILHBIX CBOUCTB ruipokcua xene3a(ll) u ruapokcuna
xenesa(Ill).

Comm xene3a(ll) n xxene3a(Ill). Meroasr mepeBoma conett sxenesa(ll)
B conw xene3a(lll) m o6partHo.

OxucnurenbHble CBoMicTBa coeanHeHu xene3a(lll) B peakuusx ¢
BOCCTAHOBUTEISIMU (MOAUIIOM, MebI0). [lnaHuaHbIe KOMIUIEKCHI
xene3a. KauecTBeHHbIE peaKiun

na vonsl xeneza(ll) u (11).

28

Huarnoctnyeckas pabota Ne 4. Mertamisl.

Kountposnb 3Hanuii no teme «MeTtaibn

29

Bonopoa. 'anmorensL.

OOm1as xapaKTepUCTHKa NOATPYHIBL. XJIOp — MOIyYCHHE B
MIPOMBIIUICHHOCTH U JIAOOPATOPUH, PEAKIIUH C METaJLIaMH U
HeMeTaulaMd. B3aumoeicTBre Xiopa ¢ BOJOW U paCTBOpPaMHU
IICIIOUCH.

l"amoreHoBoAOPOIBI — MOTYYEHUE, KHCIOTHBIE U
BOCCTAaHOBHUTEIBHEIC cBOMcTBA. COJITHAS KHCIIOTA B €€ COJIH.
Ka‘ICCTBeHHLIG peaK]_[I/II/I Ha raJIOrcHU1-nOHbI

30

COC}II/IHCHI/IS{ C MOJIOKUTEIIFHOM CTEIICHBIO OKUCJICHHS TaJIOT€HOB.

Kucnoponusie coeannenus xyopa. [ MoxsopuTsl, XJ1opaT U
IIEPXJIOPATHI KaK TUIIUYHBIE OKACIUTEIN.

31

DneMeHThI OATPYIbI KUCIOpOo/a.

. O61mas xapaKkTepuUCTHKA TIO I PYTIITBI

32

CoennHeHus cephbl

CepoBoaopox — NOJIy4eHHEe, KUCIOTHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa. Cynb¢upl. CepHUCTBIN Ta3 KaK KUCIOTHBIN OKCHI.
OxucnuTenbHblE U BOCCTAHOBUTEIIbHBIE CBOMCTBA CEPHUCTOTO rasa.
[Nony4yeHnue cepHUCTOrO ra3a B MPOMBIIIIIEHHOCTH U JIAOOpaTOpHH.
CepHucTas KHCIOTa U €€ CONH.

Cepnblit anruapua. Cepnas kucnora. CBoiicTBa
KOHIIEHTPUPOBAaHHOW M pa30aBICHHOMN CEpPHOM KUCIIOTHI.

JleiicTBHE KOHIIEHTPUPOBAaHHOM CEpHOM KHCIIOTHI Ha caxap,
MeTaJUIbl, HeMeTaJlIbl, CylIb(uasl. TepMudeckas yCTOHUYHMBOCTD
cyab(arToB.

KauecTBeHHast peakiyst Ha CEpHYIO KUCIIOTY U €€ COJH.

33

DneMeHThI MOATPYIITHI a30Ta

OO6m1as XxapaKkTepUCTUKA TIOATPYTIITBI

34

KI/ICJ’IOpOI[HBIC COCIMHCHMUA a30Ta.

Oxcuapl a30Ta, UX MOJTyYE€HHE U CBOWCTBA. A30THCTas KUCIIOTA U €€
conu. HUTpUTBI Kak OKMCIUTENN U BOCCTAHOBUTEIH.

A30THas KHCII0Ta —CBOMCTBA, IOITyYEHHE.

OTHo1IeHNEe a30THOM KUCIOTHI K METAJUIaM M HEMETaIJIaM.
3aBUCUMOCTb IIPOJIyKTa BOCCTAHOBJICHUS a30THOM KUCIIOTHI OT
AKTUBHOCTH METaJlJIa U KOHLIEHTpaluu KUcaoTsl. Tepmudeckas




YCTOHYMBOCTb HUTPATOB.

35

AmMMuax

AMMUaK — €ro mnoyxy4eHue, pusndeckre 1 XUMHUIECKUIE CBOWCTBA.
OcCHOBHEIE CBOICTBa BOJTHBIX PACTBOPOB aMMuaKa. Colli aMMOHHSL.
IToBenenne comeit aMMOHUS TIPH HarpeBaHUH. AMMHAK KaKk
BOCCTaHOBHUTEINb. [ [puMeHeHne aMmmuaka.

36

Coemunenus dochopa

Amnorponus pocdopa. Xumudeckue cBoiicTBa Gochopa (peakiuu ¢
KHCJIOPOJIOM, TJIOT€HAMH, METAJIIIAMH, CIIOXKHBIMHU BEIECTBAMHU-
OKHUCIIUTENSAMY, Iienodamiu). [lonyduenne u npumenenue docdopa.
®Dochopusrii anruapua. OprodochopHas u MetadhochopHas
KHCJIOTHI U uX coiu. KauecTBeHHast peakuus Ha opTodochaTsl.
Pasnoxxenune oprodocopHOil KUCIOTHI.

37

Heopranuueckue coefuHEHMS yTiIepoa.

Annorponus yriaepoga. OKcusl yriepoaa. YTollbHasi KUCIOTa U €€
conu. [ToBeneHre cpefHUX U KUCIBIX KapOOHATOB MPH HATPEBaHHU.

38

CoenuHeHus: KpeMHUS

Oxcug KpeMHUS B IpUpo/Jie U TexHUKe. KpeMHueBble KUCIOTH U UX
conu. ['unponus cunukaroB. CujiaH — BOJOPOJHOE COETUHEHHE
KPEMHHUSL.

Kpemuuii. ColicTBa mpocTOro BeuecTa. Peakiuu ¢ Xiaopowm,
KHCJIOPOJIOM, PACTBOPAaMH LIEJIOYEH.

39

Huarnoctuueckas pabora Ne 3. Hemeranbt

Kontponb 3nanunii mo reme «HemeTamib

40-43

[MpakTuyeckue paboThI
XHUMHYECKHE CBOMCTBA METAJUIOB U UX COEIUHEHU.

XUMHYECKHE CBOMCTBA HEMETAIIJIOB U UX COQZ[PIHeHPIfI.

KauecTBeHHbIC PCaKIM1 Ha KaTUOHBI.
KauecTBeHHbIC PCaK Ha aHUOHBI.

Pasgen 3. Oprannueckas xumus (16 gaca).

44

Knaccudukaius opraHu4ecKux COeAMHEHUN

[MpuHIHITEI 00pa30BaHUs HA3BAHUN OPraHUYECKUX COCTUHEHUI 110
HIOTTAK.

45

TuUIbI XUMUYECKUX PEaKUUi B OPraHuYeCKON XUMHUU

IlonsiTHe 0 peaknMsIX 3aMEIICHMS: TaJOr€HHPOBAaHUE AJKaHOB H
apEHOB, 1IEJIOYHOM I'MIPOIIN3 TAIOT€HAJIKaHOB. [[oHATHE 0 peaKiuax
MIPUCOEIUHEHHUS: TUApaTanys, THUAPUPOBAHHE,
THJIPOTrajOreHUPOBAHUE, raJloreHUpOBaHHE. Peakiuu
MoJIMMEpHU3allMl M TNoJMKOoHJAeHcauuu. [loHsATHe O peaknusax
OTIIETUIEHUS!  (ANMMMUHUPOBAHUS):  JOETUAPUPOBAHUE  AJKAHOB,
JEeruaparans CIOMPTOB, AETUAPOXJIOPUPOBAHME HA IpUMEpPE
TaJIOr€HAJIKaHOB. O KPEKHWHIe alKaHOB M JIEOJIMMEpHU3aIys
oJInMepoB. Peakuys nsoMepusaryu.

46

OcHOBHbIE NOJI0KEHUS Teopuu cTpoeHus A.M. bytneposa

N3omepus — CTpykTypHass M NIpPOCTpAaHCTBEHHasd. ['oMosiorn u
TOMOJIOTUYECKUH Pz

47

BanenTHsle cocTOsSTHIS aTOMa yTiiepo/a.

Tumel CBsA3EH B MOJIEKYyJIaX OpraHUIECKUX BEIIECTB. | mOpuan3anys
ATOMHBIX opOuTaNiel yraeposa.




48 XapaKTepHHe XHMHYECKHE CBOMCTBA YTrJIeBOAOPOAOB: aJIKAHOB, HUKJIIOAJIKAHOB

49 XapakTepHble XUMUYECKHE CBONCTBA HEMPEAEIBHBIX YTIEBOAOPOIOB [IpupoaHblE MCTOYHUKH YIIEBOAOPOIOB, WX MepepadoTKa.
MexaHu3Mbl peakiuii MPUCOETUHEHHUS B OPraHUYECKOW XHUMMHH.
[Ipasusio B.B. MapkoBHuKkoBa, npaBuio 3aiinesa A.M.

50 XapakTepHble XUMHUYECKHE CBOWCTBA apOMaTHYECKUX YTIIIEBOJOPOJOB: OeH30Ma U
TOJIyOJa
51 BricokoMonekysipHbIe COeANHEHUSI. Peakuym momuMepuzalMd W MOJHMKOHAeHcanuu. [lommumepsl.
[TmacTmaccel, BOMOKHA, KAyUyKH.
52 XapakTepHble ~ XMMHYECKME  CBOWCTBa  MpelelbHBIX  oaHoaToMHBIX U | Ctpoenue Kiaccuduxanus, n3oMepus 1 HOMEHKIIATypa, CBOMCTBA.
MHOTI'0aTOMHBIX CIIMPTOB, (heHOIIA.
53 XapakTepHble XUMHUYECKHE CBOWCTBA aJbJETHAOB, MPENENbHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(DUPOB.
54 Buonoruuecku BakHBIE BeIIECTBAa: YIieBoAbl (MoOHOcaxapuisl, aucaxapuipl, | Ctpoenue Knaccudukaums, nzoMmepus 1 HOMEHKIATypa, CBOHCTBA
TIOJTHCAXaPHIBI).
55 AMUHBI. AHUJIHH. Crpoenne ammuHOB. Knaccudukamnus, n3oMeprs U HOMEHKIATypa
aMHMHOB. XMMHUYECKUE CBOMCTBA AMHUHOB.
56 AMUHOKHUCIOTHI. benkw. CoctaB ® CTpOoeHHE  MOJEKYlT  aMHHOKHCIOT, H30MEpHH.
JBOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBOWCTB AMHHOKHUCIIOT
57-58 [IpakTrueckne paboThI

KauecTBeHHbII1 aHAIN3 OPraHUYECKUX COEMHEHHN.
XUMHYECKHE CBOMCTBA CTUPTOB M KAPOOHOBBIX KHUCIIOT.

59 Pemenne npaktryeckux 3aaa4 no reme: «Opranuyueckas XuMus» (1o Matepuaiam
KMMos EI'D 2022, 2023, rr)

Pasnen 4. O6001IeHIE U TOBTOPEHHE MaTepuaia Kypcea (8 4acos).

60-64 PaboTa ¢ KOHTpOJIbHO-U3MEepHUTEIbHBIMU MaTepraamu EI'D o xumumn.

64-68 Huarnoctuyeckas pabora B popmare EI'D

Tpeﬁoeanu}z K ypo6nio n0020mMoeKu 6bINYCKHUKOB RO pé3yibmamam 0C60EHUA

npozpammol Kypca «Mup xumuu.
uamv/Ilonumamsp:

Basicneituue xumuueckue nonamus

- BBIABJISATH xapaKTepHHe HpI/ISHaKI/I HOHSITI/II\/'IZ BCIICCTBO, XI/IMI/I‘-ICCKI/II\/'I 3JIEMCHT, aTOM, MOHCKy.Ha, OTHOCUTCJIIBbHBIC aTOMHBIC U MOJIeKy.HHpHBIe
MacChl, HOH, H30TOIbI, XUMHUYECKast CBA3b, JICKTPOOTPUIIATEILHOCTh, BAJIECHTHOCTh, CTEIICHh OKHCIICHHSI, MOJIb, MOJISIPHAS Macca, MOJIAPHBIH 00beM,
BEIICCTBA MOJIeKyJISIpHOI‘O n HGMOJIGKYHSIPHOI‘O CTpOCHI/ISI, paCTBOPBI, BHCKTpOHI/ITBI nu HGBHCKTpOHI/ITBI, BHCKTpOHI/ITI/I‘{eCKaH Jucconuanus, I‘I/I,Z[pOJII/IE},
OKHCITUTEIb U BOCCTAHOBHUTE/b, OKHCICHHE M BOCCTAHOBJICHHE, DJIEKTPOJIM3, CKOPOCTh XUMHUCCKONW pPEakIlih, XUMHUYECKOE PaBHOBECHE, TEILUIOBOM




s deKT peakiuu, yriaepoaHbli cKeneT, (yHKIIMOHATbHAs TPyIa, H30MEPHUs M TOMOJIOTHS, CTPYKTYpHAsl U IPOCTPAHCTBEHHAS U30MEPHsI, OCHOBHBIC
TUMBI pEAKIA B HEOPTaHUYECKON U OPraHUYECKOM XUMUU;

- BBISIBJISITH B3aUMOCBSI3U TIOHATUH, UCIIOJIB30BATh BAXKHEHUIIINE XUMUYECKUE MMOHATHS JIJIs1 OObSICHEHUS OTJENbHBIX (DAKTOB U SIBIICHHUIA;

- IPUHA/JIEKHOCTh BELECTB K Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUN;

- TOMOJIOTH, U30MEPHI;

- XUMHUYECKHE PEaKLIMM B OPraHUYECKOU XUMUHU.

OcHoGHble 3aKOHbL U MeopUU XUMUU:

- MIPUMEHSATH OCHOBHBIE MOJIOKEHUSI XUMUYECKUX TEOpUi (CTPOCHUS aTOMa, XUMHUECKOH CBSI3U, JIEKTPOJIUTHUECKON AUCCOIMAIINH, KUCTIOT U
OCHOBaHUH, CTPOEHUSI OPTaHUYECKUX COCTMHEHHM, XUMUYECKON KMHETHKH) /IJIs1 aHAJIM3a CTPOCHUS M CBOMCTB BEILIECTB;

- IOHUMATh I'PAaHULIBI IPUMEHUMOCTH YKa3aHHBIX XMMUYECKUX TEOPUL;

- nmonuMathk cMbich [lepuogudeckoro 3akoHa J[.M. MeHnaeneeBa U UCHONB30BaTh €ro NIl KAYECTBEHHOTO aHAIN3a U 0OOCHOBAHHSI OCHOBHBIX
3aKOHOMEPHOCTEN CTPOCHHSI aTOMOB, CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCAMHEHUM.

Basicneiimue eewiecmea u mamepuainst

- KJ1TacCU(UIIUPOBATh HEOPTaHUYECKIE U OPraHUYECKUE BEIIECTBA 10 BCEM HM3BECTHBIM KJIaCCHU(PUKAIIMOHHBIM MPU3HAKAM;

- 00BACHATH 00YCIOBIEHHOCTD MTPAKTUYECKOT'O IPUMEHEHUS BEIIECTB UX COCTABOM, CTPOSHUEM U CBOMCTBAMHY;

XapaKTePU30BaTh MPAKTUUYECKOE 3HAUEHUE JJAHHOTO BEILECTBA;

- 00BACHATH O0IIKE CIIOCOOBI ¥ MPUHIIUIIBI MOTYYSHHs] Han0OoJIee BaKHBIX BEILIECTB.
Ymemo:

Ha3zvigambv uzyuennvle geuiecmea no mpueuaibHou uiu MexcoOyHapooOHoll HOMEHKaamype.

Onpeodenamuv/Knaccugpuyuposeamas:

- BAJICHTHOCTb, CTETIEHb OKUCJICHHUS] XUMUYECKHUX AJIEMEHTOB, 3aps/ibl HOHOB,;

- BUJI XUMHUYECKHUX CBS3€H B COEAMHEHUSAX U TUIl KPUCTAJUIMUYECKOU PEIIETKH;

- MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT;

- XapakTep cpebl BOJHBIX PACTBOPOB BEUIECTB;

- OKUCJIUTEIb U BOCCTAHOBUTEb;

- IPUHA]JIEKHOCTh BELIECTB K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX U OPraHUYECKUX COCANHEHHI;

- TOMOJIOTH Y U30MEPHI;

- XUMHYECKHE PEaKINH B HEOPTAHUYECKOW U OPTraHMUYECKON XUMUH (IO BCEM U3BECTHBIM KJIACCU(UKAIIMOHHBIM TIPU3HAKAM).

Xapakmepu3zosamp:

- S, p 1 d-3;1eMeHTHI 110 UX motokeHuro B [Teproandeckoit cucteme J.1. Menneneesa;

- 001IIe XUMUYECKIE CBONCTBA MPOCTHIX BEUIECTB — METAJUIOB U HEMETAIIIOB;

- 001IIe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSAMHEHU, CBOMCTBA OTJENBHBIX MTPEICTABUTENECH ITHX KIIaCCOB;

- CTPOCHHE U XUMUYECKHE CBOMCTBA M3YUCHHBIX OPTaHUYECKUX COSIMHECHHIM.

Oo0vacuamo:

- 3aBUCHMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH OT noJioxkeHus 3neMenTa B [lepuonnueckoii cucteme /.M. Menzaeneesa;

- IPUPOAY XMMHUECKOH CBSI3U (MOHHOM, KOBAJIGHTHOM, METAJUIMYECKOM, BOAOPOAHOMN);

- 3aBUCUMOCTb CBOMCTB HEOPTraHUYECKUX U OPTraHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS,



CYILIHOCTb

U3YYEHHBIX BHJOB XHMMHUYECKHX DPEaKUUN  (AIEKTPOIUTUYECKON

BOCCTAHOBHUTEJIBHBIX) U COCTABJIATh UX YPABHCHUS;
- BIIUSIHUE PA3JIMYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOHN pPEaKIIMu  Ha CMEIICHUE XUMHYECKOTO PaBHOBECHSI.
Pewamo 3a0auu:
- BBIYHMCIICHUE MACChl PACTBOPEHHOIO BELIECTBA, COJEPHKALIETOCS B ONPEACIEHHON Macce pacTBOpa ¢ U3BECTHON MacCOBOM JI0JIEH;
- pacueThl: 00BEMHBIX OTHOIIECHUH ra30B MPU XUMUYECKUX PEAKIIHSIX;
- pacueThl: MacChl BEMIECTBA WIIM 00BhEMa T'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UJIM 00BEMY OHOTO M3 YYAaCTBYIOIIMX B PEAKIIHH

BCIIICCTB;

- pacueThl: TEIIOBOro 3dexra peakum;
- pacueThl: Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEaKIIUU, €CIIM OJTHO U3 BEIECTB JIaHO B U30BITKE (MMEET MPUMECH);

- pacueTsl: Macchl (00beMa, KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKlMU, €CIU OJHO U3 BEUIECTB JaHO B BUJE pacTBOpa C ONpEAeSIEHHOU

MacCOBOH JI0JIei pacCTBOPEHHOTO BEIIECTBA;

- HaXOXJICHHUE MOJICKYIISIPHOU (hOpMYIIbI BELIECTBA;
- pacueThl: MacCOBOM MIIM 00BEMHOM O BBIXOJIA MPOIYKTa PEAKLUU OT TEOPETUUECKH BO3ZMOKHOTO;
- pacyeThl: MaCCOBOM 10U (MacChl) XMMHUYECKOTO COCIMHEHUS B CMECH;
- COCTaBJICHUE 1IETI0YEK FEHETHUECKOM CBSI3M XUMUYECKUX COeIMHEHUN (HeopraHnueckas XMMHs U OPTraHUYeCKask XUMUs).

Jucconuanuu, HOHHOI'O

I1l. Temamuueckoe naanuposanue Kypca.

oOMeHa, OKHCIUTEIBHO-

Ne Paznensl, TeMbl KonmnuectBo wacos [IpakTuueckue paboThI
/mn
1. Beenenue. 1 0
2. TeopeTtnueckre oCHOBBI XUuMUH. OO0IIast XUMUSL. 19 0
3. Heopranunueckast xumus. 24 4
4. Oprannyeckast XuMusl. 16 2
5. O0o001IeHre ¥ TOBTOPEHUE MaTepHalia JIEKTUBHOTO Kypca. 8 0
HUtoro: 68 6
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