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IHosicHUTEJIBbHAA 3aIIMCKA

HopmartuBHas 6a3a kypca:
PaGouas mporpamma anekTuBHOTO Kypea «Obmas xumus» ans 11 kinacca pazpaboTtana Ha

OCHOBE:
- Xumus. 11 xnacc. ba3oBblit ypoBeHb: yueOHHK i 0011e00pa3oBaTeNbHBIX YUPEKISHUN/
B.B. Epemun, H.E. Ky3smenko, A.A. JIpo3znos, B.B. Jlynun; nox pen. H.E. Ky3smenko, B.B.
Jlyauna. — M.: Jlpoda, 2019. — 222.
- Crenuduxanus 3K3aMeHaIMOHHON pabOoThI 10 XUMHH €MHOTO TOCYIapCTBEHHOTO SK3aMeHa
2018, 2019,2020,2021,2022, 2023, 2024 rona.

- Komudukatop »1eMEHTOB COAEpKaHHUS MO XMMHHU JUIS COCTAaBJICHUS KOHTPOJBHBIX
U3MEPHUTENbHBIX MaTepUaIoB €MHOI0 FOCyAapCTBEHHOTo sk3amMena 2024 rog.

Hean u3yyeHus Kypca XuMHHU B HIKOJIe:
-[IPUBUTUC UHTEPCCA K NpeAMETAM €CTCCTBCHHOI'O NHUKJIA U UX U3YYCHUIO B 11 kmacce Ha
MOBBIILIEHHOM YPOBHE;

- Pa3BUTHE IIO3HABATEJILHOW JESITENbHOCTH OOYyYaroIIMXCsl yepe3 aKTUBHbIE (OpMBI U
METObI 00YUYEHHUS;

- pa3BUTHE TBOPYECKOTO MOTEHIIMANA O0YUYaOLUXCs, CHOCOOHOCTH KPUTUYECKU MBICIIHTD;

- 3aKpeIUIeHUE U CHCTeMaTH3allus 3HaHUH, 00yJaroImuxcs N0 XUMUHY;

- 00yueHmne 00y4arouMXxcs OCHOBHBIM MOJIX0JaM K PEIICHUI0 Pacu€THBIX 3aJa4 110 XUMHUH,
HECTaHJAPTHOMY PELICHUIO IIPAKTUYECKUX 3a1a4.

3aauu u3y4eHus Kypca XMMHUHM B IIKOJI€:

o gopmuposams 'y 00ydarOUIMXCSl YMEHMs BUJETh U IOHHMMAaTh LIEHHOCTh OOpa30BaHMI,
3HAYUMOCTh  XMMHUYECKOTO 3HAaHMA JUIs  KaXJAO0ro 4YeJOBeKa HE3aBUCUMO OT  €ro
npodecCOHAIBHOMN 1 TENbHOCTH;

o Gopmuposams TPENCTABICHUS O XMMHUYECKOM COCTaBIISIONIEH €eCTeCTBEHHOHAYYHOM
KapTUHBl MHpA; YMEHUS OOBACHATH OOBEKTHI U MPOIECCHl OKpY’Karolleil AeicTBUTEIHHOCTH,
UCIIOJNIB3YS JJI OTOT0 XMMUYECKUE 3HAHMS,;

o 061a0eeams METOJIaMH HAayYHOT'O MO3HAHUS S OOBACHEHHS XMMHUYECKHX SIBICHUH U
CBOICTB BEILECTB, OLICHKM POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOIMH U MOIYYCHHUH
HOBBIX MaTE€pHUAJIOB;

o gocnumuleéams yOEXKJAEHHOCTb B IO3UTUBHOM pOJM XHUMHUHU B JKU3HM COBPEMEHHOTO
oOrmiecTBa, HEOOXOAUMOCTH T'PAMOTHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U OKpYXaroIei
cpene;

o npuMeHAmy TOJYUYEHHblE 3HAaHUS [UId O€30I1aCHOI0 MCIOJIb30BaHMUS BEIIECTB MU
MaTepUajoB B OBITY, CEIbCKOM XO34HCTBE U Ha IPOU3BOJICTBE, PELICHUS TPAKTUYECKUX 3a/1ad B
IIOBCEIHEBHOM JKWU3HM, NPENYNPEXKACHUS SIBICHUM, HAHOCSIIUX BpEJ 3I40POBBIO YEIOBEKAa H
OKpYXKaKoIIEeH Cpee;

o pa3zeueamsv TO3HABATEIbHBIE HHTEPECHl, HHTEIUIEKTyaJbHbBIE M TBOPYECKHUE
CIIOCOOHOCTH yYalMXcsi B Ipollecce M3y4eHUs MMU XHMHUYECKOW HAyKM U ee BKJIaja B
COBPEMEHHBIM HAyYHO-TEXHUYECKHI IIPOTPeECC;

o Gopmuposams BaKHEHIINE JOTMYECKHE OINEpallMd MbIIUIEHUs (AHAJIU3, CUHTE3,
000011eHNe, KOHKpETH3alusi, CpaBHEHUE U Jp.) B IIpollecCE€ IO3HAHUS CHUCTEMBI
BAKHEHUIINX IOHATHH, 3aKOHOB M TEOPUH O COCTAaBE, CTPOCHMM U CBOMCTBAX XUMHUYECKHX
BEILIECTB;

o oénadesams KJIFOYEBBIMHU KOMIETECHIUSMHU (yueOHO-1103HaBaTENbHBIMU,
MH(OPMALIMOHHBIMU, IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHU KaTHBHBIMHU).

Ilnanupyembie pe3yJbTAThl 0CBOCHUS IPOTPAMMBI:



HpI/I HU3YUYCHUHU XHMUU B CpGI[HCﬁ IIKOJIE 00eCIeurBaeTCs JOCTHIKCHUE JIMYHOCTHBIX,

METapeIMETHBIX U IPEAMETHBIX PE3YIbTATOB.
Juunocmnwvie:

BOCIIUTAHHE YYBCTBA TOPAOCTH 32 POCCUMCKYX0 XHMHMUYECKYH0 HayKy, I'yMaHHU3Ma,
MO3UTHUBHOTO OTHOUICHHUSI K TPY1y, LIeJICYCTPEMICHHOCTH;

dbopMupOBaHUE IEHHOCTU 3I0POBOTO M 0O€30macHOro obpasa KU3HHU;, YCBOCHHE IPaBUII
WHIAWBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e30macHoOro IIOBCACHUA B '—Ip@SBBI‘—IZtﬁHLIX CUTyalusx,
YTPOXKAIONIUX KU3HU U 3710POBBIO JIIOJICH;

(I)OpMI/IpOBaHI/IG 9KOJIOTUYCCKOI'0 MBIINUICHUA: YMCHUS OLCHHBATHL CBON ACATCIIBHOCTL U
MOCTYIKU JAPYTUX JIOACH C TOYKM 3pPEHHS] COXPAHEHMs OKpPYXKalolleW cpelbl - rapaHra
YKU3HU U OJaronosyyus Jiroien Ha 3emie.

BOCIIUTAHWE TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaJbHEWINEH 00pa3oBaTeIbHOM
TPaeKTOPHUH.

(dbopMHpOBaHUE YMEHHS YIPABIATH CBOCH MO3HABATEILHON JAEATEIbHOCTBIO;

pa3BuUTHE COOCTBEHHOTO IIEJIOCTHOTO MHPOBO33PEHUS, MOTPEOHOCTH M TOTOBHOCTH K
camM0o00pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSATEIbHOM JesITeIbHOCTH BHE IIKOJIBI;
(dopMHpOBaHHE OCHOB 3KOJOIMYECKOW KYyJbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIICHHUS, Pa3BUTUE OMbITA HKOJIOTMYECKH OPUEHTUPOBAHHOM
pedIeKCUBHO-0LIEHOYHOM U MPAKTUYECKOU JIESATETbHOCTH B )KU3HEHHBIX CUTYAIUsIX.

Memanpeomemnuie:

YMEHHE CaMOCTOSITENIbHO OMPEAEIATh LIeTH CBOEro 0O0y4YeHHs], CTaBUTh U (HOPMYIHPOBATH
JUIst ce0si HOBBIE 3a/1aud B yu€Oe M MO3HABATEJIbHOM JESATENIbHOCTH, pPa3BUBaTh MOTHUBBI U
MHTEPECHI CBOCH MM03HABATEIbHON e TETLHOCTH;

YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATH  IyTH JOCTIDKEHUSIENEH, B TOM  YHCIE
aJbTEPHATHBHBIC, OCO3HAHHOBBIOMpATH Hanbosiee APHEKTUBHBIE CIMOCOOBI  PEIICHUS
y4eOHBIX U T03HABATEIbHBIX 3a/1a4;

YMEHHE COOTHOCHUTH CBOM JAECHCTBHSI C IUIAHUPYEMBIMU pE3yJbTaTaMM, OCYILECTBIATh
KOHTPOJIb CBOEH JIeATENbHOCTH B MpOLECCE AOCTHMKEHMS pE3yJibTaTa, ONPEIENISTh
CrocoObl IEWCTBUI B paMKax MPeAoKEHHBIX YCIOBHM W TpeOOBaHHM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUM C N3MEHAIOILEHCS CUTyallUEN;

YMEHHE OIICHWBAaTh MPABUJIBHOCTh BBIMIOJHEHUS y4eOHOU 3adaud, COOCTBEHHBIC
BO3MOXXHOCTH €€ peIlleHus;

BJIQJICHHE OCHOBAMHU CAMOKOHTPOJIS, CAMOOIICHKH, NMPUHATHS PEHICHUNA U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yU4eOHOU M MO3HABATEIHLHOM JIEITEIHOCTH;

yYMEHHE ONpPENeNsITh IMOHATUS, CO3AaBaTb OOOOIIEHMs, YCTaHaBIMBATh AHAJIOTHUH,
KJaccu(uIUpoBaTh, CaMOCTOATENBHO  BBIOMpATh OCHOBAHUS W KPUTEPUH IS
KJacCU(UKAIlMU, YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH JOTHUECKOE
paccykaeHue, yMO3aKIl4eHHe (MHIYKTHBHOE, JEAyKTHBHOE M IO aHAJIOTWH) U JeJaTh
BBIBO/IBI;

yMEHHE CO3/aBaTh, IPUMEHATh M MPEOOpPa30BbIBATH 3HAKW M CHUMBOJIBI, MOJIETH U CXEMBI
JUISI pellIeHrs yueOHbIX U MM03HABATEIbHbBIX 3a/1a4;

CMBICIIOBOE UTE€HUE;

yMeHHe OpraHU30BBIBATH YUeOHOE COTPYAHMYECTBO M COBMECTHYIO JESTENbHOCTbh C
YUYUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAMBHAYAJBHO W B IpyIIe: HAaXOJIUTh oOIlee
peleHre 1 paspemiaTh KOHQJIMKTB Ha OCHOBE COTJIACOBAHUS MO3UIMHA M yuéTa MHTEPECOB;
bopMyIMpoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

YyMEHHE OCO3HAHHO MCIIOJIb30BaTh pEUeBbIE CpPEACTBA B COOTBETCTBUU C 3aJayei
KOMMYHHKAIIMH JUTSI BBIPAKEHHSI CBOUX YyBCTB, MBICIIEH M TIOTPEOHOCTEH; MIIaHUPOBAHUS U
peryisiiiuu  CcBOeH  JEeATeNIbHOCTH, BJaJieHHE YCTHOM U  TMUCHBMEHHOW  pedblo,
MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;



e (GOpMHPOBAHHE U PA3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIOJb30BaHUSI HH(OPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHonoru# (nanee UKT— komnerennun);

e (GopMHpPOBaHME M Pa3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHHE NPHUMEHSITH €ro B
MO3HABATEIILHON, KOMMYHHKATHBHOW, COIMAIBHON TMpakTUKe M MpodhecCHOHATbHOMI
OpHUEHTAIINH.

Ilpeomemmnuie:

® 3HAHWE OIPEICICHU W3YYCHHBIX IIOHATUH: YMEHHUE OIIMCHIBATh JEMOHCTPALMOHHBIE U
CaMOCTOATEJIBHO TTPOBEJCHHBIC XUMHUYECKUE AKCIIEPUMEHTBI, UCIOJIb3YS JJI 3TOTO POIHOM
SI3BIK U SI3BIK XUMUMH;

® YMEHHME pa3IuyaTh H3YyYECHHBIE KJIACCHhl HEOPTaHMYECKHX WU OPraHUYECKUX COCIUHEHUH,
IIPOCTBIE U CIIOKHBIEC BELIECTBA, XUMUYECKUE PEAKLIUH, ONUCHIBATh UX;

® yMeHHuEe KIaccu(UIUPOBATh U3YUCHHBIE OOBEKTHI U SIBICHHUS,

® CHOCOOHOCTH JIeNIaTh BBIBOJABI M YMO3AKIIOUEHHUS W3 HAOIIOJICHUN, U3YUYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEW, IPOTHO3UPOBATh CBOMCTBA HEHM3YUYEHHBIX BEIIECTB IO AHAJOTHH CO
CBOMCTBAMH W3yUYECHHBIX;

® YyYMEHHE CTPYKTYPUPOBAaTh M3YUYCHHBIM MaTepual W XUMHUYECKYyI0 HH(POPMAIHIO,
IMOJIYYEHHYIO U3 APYTUX UCTOYHUKOB;

® yYMEHHE MOJCIUPOBATH CTPOECHHWE AaTOMOB DJIEMEHTOB MAabIX U OOJBIIMX TIEPHOJIOB,
CTPOEHUE ITPOCTHIX MOJIEKYJT;

® yMEHHUE AHAIM3MPOBATh U OICHUBATH MOCJEICTBUS IS OKPYXKAIOMICH Cpeapl OBITOBOWM H
MIPOM3BOJICTBEHHOM JICSITEIIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ IepepaboTKOM BEIIeCTB;

e (OpMHUPOBAHHE HABBIKOB MPOBOAUTH XUMHUCCKUI IKCIIEPUMEHT;

® yMEHHE pa3NiuvaTh OMACHbBIC H OE30TaCHbIE BEIIECTBA;

e VYMEHHME OKa3blBaTh IIEPBYI0 NOMOIIb IPU OTPABJICHUAX, OKOrax M JAPYrMX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYIOBAHHUEM.

Conep:xanue kypca «Ci10oxkHbI€ BOPOCHI B XUMH U

11 kaacce (1 yac B Hegemo, Beero 33 yaca)

BBenenue. 3HaKOMCTBO ¢ cofepkaHUeM BHeyPOUHbIX 3aHsATHi (1 yac)

Paszpnen 1. Teopernueckue ocHOBbI xuMuM. O0masi xumus (8 yacos).
Xumuueckuu 21emenm.
CoBpeMeEHHbIE TPEJCTABJICHNS O CTPOCHMM aTroMma. J[BH)KEHHE 3JIEKTpOHa B arome. ATOMHas
opbutans. KBaHTOBBIE uYHClla: TJIaBHOE, OpPOWUTAIbHOE, MarHUTHOE, CIUHOBOE. [IpuHIUIIBI
pacIpenesieHus 3JIEKTPOHOB I10 YHEPIeTHYECKUM YPOBHAM U NOAYpPOBHAM: npuHuun Ilaymnw,
IMPUHUUII MUHHAMAJIBHOM »Hepruu. Ilonstme «wm3ortonsl». PaanoaktuBHOCTB. lloHATHE O
IpeBpaleHNH XMMUYECKHUX 3JIeMEeHTOB. PaboTa ¢ TpEHMPOBOYHBIMH TECTaMU 110 TEME.
CrpoeHue 3IeKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, p- U d-
3JIEMEHTHI. DJIEKTPOHHAs KOH(puUrypauus aroma. OCHOBHOE U BO30YKICHHOE COCTOSIHUE aTOMOB.

[lepnonnueckuil 3akOH M IEPUOJMYECKAs] CHCTEMa XUMHYECKHUX diemeHToB J[.M.
MenpeneeBa. Paguycel aTtoMoB, HX IEPUOAMYECKHE HU3MEHEHHS B CHUCTEME XUMUYECKUX
AJIEMEHTOB. 3AKOHOMEPHOCTH U3MEHEHUSI XMMHUECKHUX CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH 10
nepuoaaM U rpymnmnaM. I[lonsaTue o paguoaKTUBHOCTH.
Xumuueckas céa3b U CMmpoeHue ewecmesa.
BanenTHbIE 351eKTpOHBI. BajleHTHOCTE. BaneHTHBIE BO3MOKHOCTH aTOMOB. XHMMHUYECKas CBSA3b
atoMoB. KoBaneHTHas cBs3pb UM MexaHuU3M e€ oOpaszoBanus. [lomspHas u HemonsipHas
KOBaJICHTHasA CBA3b. CBONCTBA KOBAJICHTHOM CBsI3U. MIOHHAs CBA3b M MeXaHU3M €€ 00pa30BaHusl.
CpoiicTBa HOHOB. MeTtannuueckass CBs3b. BojoponHas CBSI3b:  MEXMOJEKYyJIpHas H
BHYTPHUMOJIEKYJIIpHAS.



DNeKTpOOTpUIATEIbHOCTh. CTENEHb OKHUCIEHHS M BaJIEHTHOCTh XHWMHMUYECKHX 3JIEMEHTOB.
BemecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISPHOIO CTPOEHMS. 3aBUCHMOCTh CBOMCTB BELIECTB OT
0COOEHHOCTEH UX KPUCTAJUINYECKOH PEIIeTKH.

Xumuueckue peakyuu.

XuMmuueckasi KHHETHKA. DHEpreTMka XUMUYECKUX MpeBpallleHuid. OHTanbnud. TeroBoi
3G (deKT XUMUYECKUX peakiuil. DHIOTEPMUUYECKHE U IK30TEPMUYECKHE XUMHUUYECKHE PEAKIHH.
Tepmoxumuueckue ypaBHeHUs. 3akoH ['‘ecca. DHrpomus. DHeprus [n06ca. BozmoxkHOCTH
MPOTEKAHUsI XUMUYECKUX peaknui. [lpaktuueckue 3aHaTHsd. PemieHne pacd€THBIX 3amad 1o
TEPMOXUMHYECKUM yPaBHEHUSIM.

Knaccupukanus xumuueckux peakuuid. TemaoBod  d>PdexkT XUMHUYECKOM  peakiuu.
Tepmoxumuueckue ypaBHeHuUs1. CKOPOCTh peakiuu, €€ 3aBUCHMOCTh OT PAa3IUYHBIX (PaKTOPOB.

OO6parumbie 1 HEOOpATUMBIE XMMHUYECKUE PEAKIMK. XUMUYECKOe paBHOBecrue. CMerieHue
XUMHYECKOTO PABHOBECHS TIOJT ICHCTBUEM PA3IMYHBIX (PaKTOPOB.

Teopus snekmponumu4eckou OUCCoOYUayuu.

DNEKTpONUTHYECKasT UCCOLMALUs DJIEKTPOJIMTOB B BOJAHBIX pacTBopax. CuiibHbBIE U
ciabple AIeKTPOIUTHL. Peakiimu noHHOro oOMeHa.

XapakTepHble XUMUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEpHBIX, KHUCIOTHBIX.
XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBAHUNM W aM(OTEPHBIX THIPOKCUIOB. XapaKTEPHBIE
XUMUYECKHE CBOMCTBA KHCJOT. XapaKTEPUCTHUKAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCTMHECHUH C MO3UIIUU TEOPUH IIEKTPOIUTHIeCKOM nucconnanuu (TI/).

XapakTepHble XUMUUYECKUE CBOWCTBA COJIEHU: CPEAHUX, KACIBIX, OCHOBHBIX; KOMILUIEKCHBIX
(Ha puMepe COeAMHEHUN aMOMHUHUS W IMHKA). ['maponus coseir. Cpeaa BOIHBIX pacTBOPOB:
KHClas, HeUTpaiabpHas, uienoyHas. Bogopoansiii nokazarens (pH). Unnukatopel. Onpenenenue
XapakTepa Cpe/ibl BOJHBIX paCTBOPOB BEIIECTB.

OKucaumenvbHo-60CCMAaHOBUMENbHbIE PEAKYUU.

IIpoueccsl okucienus u BoccranoBieHusa. Cocrapienue ypauenuit OBP: MeTo 3neKTpoHHOro
OamaHca M MeETOA TONypeakuud (MOHHO-3JIEKTpOHHBIH Meton). Kiaccuduxamus OBP:
MEXMOJIEKYJIIpHbIe, BHYTPUMOJIEKYJISIPHbIE, JAMCIPONOPLMOHUPOBAHUS  (CAMOOKHUCIICHHUS,
camoBoccTaHOBIIeHUs). BoccranoBurenun u oxkuciaurenu. Buausnue Ha xapaktep OBP
KOHILICHTPALlMU BEIIECTB, CPEAbl pACTBOPA, CHUJIbI OKMCIIUTENS U BOCCTAHOBUTEIS], TEMIIEPATYPHI.
[Tpaktuyeckoe 3austue. CocraBienue ypaBHeHuii OBP meTtomom snexTpoHHOro OanaHca u
METOJIOM IOIYPEAKIIUM.

Koppo3us MertamnoB u cmocoObl 3alIMTHI OT HEE. DIEKTPONIM3 pacIuiaBOB U PacTBOPOB
(conelt, memouei, KUCIOT). Peakiuu, MOATBEP)KIAIOIINE B3aWMOCBS3b PA3JIMYHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN.

Pemennie TpeHUPOBOUHBIX 3a7a4 10 Teme: « TeopeTnueckre oCHOBBI XUMHUH. O011as XumMus» (1o
matepuanam KMMosEI'D 2020 - 2025 rr.)

Brruucnenne maccsl paCTBOPEHHOI'O BELIECTBA, COJEPKAILETOCs B ONPEAEIIEHHOM Macce
pacTBopa ¢ W3BECTHOH MaccoBOil moneddl. PacueTsl: OOBEMHBIX OTHOIIEHWUH Ta30B MPH
XUMUYECKHX peakiusax. Pacuersl: TermoBoro s¢ddekra peakiuu. Pacdersl: maccoBoil aoiu
(Maccel) XMMHYECKOTO COEIMHEHHMsT B cMmecu. Hammcanue ypaBHEHHMM OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMMA, pacCTaHOBKA KOA(PPHUIIMEHTOB METOI0OM IJIEKTPOHHOTO OajaHca.

Pa3znen 2. Heoprannueckas xumus (8 yacon).

Knaccugpurayusa neopeanuueckux seujecms.

Knaccudukanus HEOpPraHMYEeCKHX BEIIECTB, WX TEeHEeTWYecKas CBs3b. HomeHkmarypa,
KJ1accupuKalus, XMMUYECKHUe CBOMCTBA U CIIOCOOBI OyYEHUs MTPOCTHIX BEUIECTB - METAIIOB U
HEMETAJUIOB, CJIOKHBIX BEIECTB - OKCHJIOB, KHUCIOT, cojiedi M ocHOBaHui. KomruiekcHbie
coenuHeHus. PaboTa ¢ TpeHHPOBOYHBIMU TECTAMU MO TEME.

Xapakmepucmuka mMemanios 21agHblX NOOZPYNN U UX COeOUHEHUI.

OO6mas xapakTtepucThka MeTauioB TiaBHbBIX mnoxarpymm I[-III rpynm B cBsi3u ¢ ux
MOJIOKEHUEM B TNEPUOAUYECKOW cHUCTEME XuUMHYecKuX dieMmeHToB J[.M. MenneneeBa u
OCOOEHHOCTH CTPOCHHUS UX aTOMOB.



XapakTepHble XUMUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB M COEJAMHEHHN METauioB -
MIEIOYHBIX, MIETOYHO3EMETBHBIX, ATFOMUHUSL.

Xapakmepucmuka Hememannos 21aeHblx NOOZPYRN U UX COCOUHEHUI.

OO6mias xapakTepucTUKa HeMeTauloB riaBHbIX noarpynn [V-VII rpynm B cBsizu ¢ ux
MOJIOKEHUEM B TMEpUOAMYECKOM cucteme xumuueckux osnemeHtoB J[.M. Menneneea u
OCOOEHHOCTSIMU CTPOCHHSI X aTOMOB.

XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB M COCIUHEHHM HEMETAJUIOB -
BOJIOPO/Jia, FAJIOT€HOB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHUS.
Xapakmepucmuka nepexooubix 1eMeHmMOo8 U UX COeOUHEHUI.

XapakTepucTuKa TEepPeXOJHBIX DJJIEMEHTOB — MEIW, IMHKA, XpOoMa, JKelle3a M0 HUX
MOJIOKEHUI0O B MEPUOAMYECKON cucrteMe xumuueckux isnementoB J[.M. MengeneeBa u
O0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COEAMHEHHH NEpEeXOAHBIX
METaJUIOB — M€, [INHKA, XpOMa, JKeJe3a.

Pemienue TpennpoBouHbIX 3a1a4 1o TeMe: «Heoprannueckas xumus» (o marepuanam KMMos
EI'3 2019 -2025T.)

Pacuetsl: Maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOJIYKTa PEAKIMH, €CIU OJHO U3
BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEJAEICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.

Pacuetsl: MaccoBoi mwin 0OBEMHOM TOMM BBIXOJAA MPOIAYKTa PEAKIMU OT TEOPETHUUECKH
BO3MOXKHOTO. PacdeTsl: MaccoBoi moiau (Macchl) XHMHUYECKOTO COCAMHEHUS B CMECH.
Omnpenenenne pH cpenbl pacTBOpoM comeil.

'eneTndeckass CBsI3b MEXKIYy OCHOBHBIMHM KJIaCCAMH HEOPTAaHWYECKUX COCTUHEHUH.
KadecTBeHHbIEC peakiiMi HA HEOPTAHUUECKHUE BEIIECTBA U MOHBI.

Pazgea 3. Oprannueckasi xumus (11 yacos).

Knaccugpuxayus opeanuueckux coeoureHull.

Knaccudukanus oOpraHuYecKuX COEIUHEHHl MO0 CTPOEHUIO YIJIEPOJHOTO  CKEJeTa:
AIMKJINYecKUe (aTKaHbl, aKeHbBI, aJKUHBI, aKaJUCHBI), KapOOIHMKINYecKue, (IUKI0aTKaHbl 1
apeHbl) U TETEPOIMKINYecKre coenuHeHus. Kimaccudukaius OpraHMYeCcKuX COCIUHEHHH TI0
(GYHKIIMOHATBHBIM TpyHIaM: CHUPTHL, (EHONBI, NPOCThie APUPHI, AalbAETUIBI KETOHBI,
KapOOHOBBIC KHCJIOTBHI, CJOXHBIE OJ(GUPBL. YTIEBOIBI. A30TOCOACpKAIIUE COCIUHCHHS:
HUTPOCOEIUHEHHUs, aMUuHbl, aMmuHOKucioTbl.Homenknatypa TpuBuansHas u MIOITAK.
[TpunHumner 06pa3oBaHus Ha3BaHUN opraHnueckux coeauHenuii mo MIOITAK.

Tunvl xumuueckux peaxyuti @ Op2aHU4ecKo XumMuu.

Tunbl XUMUYECKHX peaklUil B OpraHudeckod Xxumuu. [loHsSTHE O peakusx 3aMellCHHUS:
raJIOTEHUPOBAHUE AJIKAHOB M AapPEHOB, IIEJIOYHOW THAPONM3 TajloreHankaHoB. I[lonarue o
peaKIHsIX MIPUCOCTUHCHMUS: TUApATAINS, THAPUPOBAHUE, TUAPOTAIOTCHUPOBAHHE,
raJloreHupoBanue. Peakuuu mnoaumepusalud M NOJUKOHAeHcauuu. [loHsiTHE O peakuusax
OTIICTUICHUS  (PJIMMUHUPOBAHUS): JCTHIPUPOBAHUE aJIKAHOB, JCTHUIpaTalusi CIHUPTOB,
JETUAPOXJIOPUPOBAHUE Ha TMpUMEpe rajoreHankaHoB. [loHATHE O KpeKkWHre ajakaHoB U
JenoJuMepu3alus noiauMepos. Peakius nusomepuzauu.

I'oMonuTHYeCcKuil U TEeTepOTUTIECCKHI pa3phiB KOBAJCHTHON XMMHUYECKOH CBSI3H; 00pa30BaHHE
KOBQJICHTHOM CBSI3W TI0 JIOHOPHO-aKIENTOpHOMY MexaHu3Mmy. [loHaTtne o Hykieodpwmie wu
aNIeKTpoduIe.

Yenesooopoovul.

OcHoBHbIe TIoJIOkKEeHUST Teopun cTpoeHust A.M. bytneposa. [Ipeanocbulku co3aHUsI TEOPUH.

[IpencraBienure o Teopu TUNOB U paaukanoB. Paborsl A. Kekyrne. Xumuueckoe cTpoeHue u
CBOMCTBA OPraHUYECKUX BelecTB. M3o0Mepus — CTpyKTypHas U IPOCTPaHCTBEHHAs. ['oMoioru u
roMoJjiorndeckuit psia. Mzomepus Ha mpumepe OyTtana u n3o0yTaHa.
DJekTpoHHOEe 007MaKo W opOuTanb, uUX (OpMBI: S- U p-. DIEKTPOHHBIE W AJIEKTPOHHO-
rpadguueckue (GopMysnbpl aromMa yriiepoJa B HOPMAJIBHOM M BO30YXKIEHHOM COCTOSHHUSX.
KoBasieHTHast xumHueckasi CBsI3b, €€ MOJSIPHOCTh U KpaTHOCTb. BonmopoaHast cBsizb. CpaBHEHUE
0OMEHHOTO ¥ JIOHOPHO-aKIIEITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJICHTHOM CBSI3H.



BasieHTHBIE COCTOSIHMS aroma yriiepoiaa. Bujsl ruOpuausanuu: sp’-ruOpuausanus  (Ha
IpUMEpE MOJIEKYJIBI MeTaHa), Sp°-ruOpuausanus (Ha TPUMEpPE MOJIEKYJBI OJTUIIEHA), Sp-
rubpuauzanys (Ha IpUMepe MOJEKYJbl aleTwieHa). ['eoMeTpus MOJIEKysl pPacCMOTPEHHBIX
BELIECTB U XapaKTePUCTHKA BUJOB KOBAJICHTHOM CBSI3U B HUX.

Tumbl cBsi3eil B MOJIEKyJlax OpraHHYecCKuX BemlecTB. ['mOpuau3anus aTOMHBIX opOuTaneit
yriepona. Panukan. @ynknnonanpHas rpynmna. Knaccudukaius 1 HOMEHKIATypa OpraHuYeCKuX
COEIUHEHUH.

XapakTepHble XUMUYECKHE CBOWCTBA yTJEBOJIOPOAOB: aJKaHOB, IIMKJIOAIKAHOB, AJIKEHOB,
JMEHOB, aJKWUHOB. [IpHMpoaHble MCTOYHHMKHM YIJIEBOJOPOJOB, MX MepepadoTka. MexaHU3MbI
peakuuii npucoequHeHuss B opranndeckod xumuun. IlpaBmno B.B. MapkoBHHKOBa, IpaBHIIO
3aiineBa A.M.

XapakTepHble XUMHUYECKHE CBONCTBAa apoMaTHYECKHUX YIJIEBOJOPOJOB: OeH3o0ja H
TOJyoJs1a. MeXaHU3MBbI peakIMi AEeKTPOPUIBHOTO 3aMEIIEHUS] B OPraHMYECKUX PEeaKIUsX.

BricokoMonekynsipHble coeAuHEHUs. Peakuuu mNoauMepu3allid U TOJIHKOHJIEHCAIUH.
ITonmmmepsl. [lnacTmaccsl, BOJIOKHA, KayUyKH.

Kucnopoocooepacawue opeanuueckue coeounenus

XapakTepHble XMMHYECKHE CBOMCTBA IPENEIbHBIX OJHOATOMHBIX W MHOI'OAQTOMHBIX
CIUPTOB, QeHona. XapakTepHble XUMHUECKHUE CBOMCTBA albJIETHI0B, MpeAebHbIX KapOOHOBBIX
KHCJIOT, CJIOXHBIX 3(HpoB. buonornuyeckn BakHbIE BEILIECTBA: YIJIEBOABI (MOHOCAXapubl,
JUcaxapuibl, moivcaxapuibl). Peakuuu, moAaTBepKAarolive B3aUMOCBS3b YTJIEBOIOPOAOB U
KHCJIOPOJICOIEPKALUX OPTaHUYECKUX COETUHEHUM.

Opranudeckre COeIMHEHUs, CoAepKalllie HECKOJIbKO (PYHKIHMOHANIbHBIX. OcoOeHHOCTH
XUMHUYECKHUX CBOWCTB.

Azomcoodeporcawyue opeanuueckue coeouHeHusi U OUONO2UYECKU BAJICHbIE OP2AHUYECKUE
gewjecmea.

Amunsi. Onpenenenve amuHoB. Crpoenue amuHOB. Krnaccudukauusa, wuszomepus u
HOMEHKJIaTypa aMHUHOB. Anudarhdyeckue M apoMarudeckue amMuHbl. AHWIMH. llomydeHue
aMHHOB: aJKWIMPOBAaHME aMMHaKa, BOCCTAHOBJIEHHE HUTPOCOCIMHEHHUH (peakuus 3WHUHA).
®dusnuecKre CBONCTBA aMUHOB. XMMHUYECKUE CBOMCTBA AMHHOB: B3aMMOJEHCTBHE C KUCIOTAMU
1 BOJ10i. OCHOBHOCTh aMUHOB. [ OMOJIOTHYECKHN psAJT apOMAaTHUYECKUX aMUHOB. AJIKHIIMPOBaHUE
U alMIMpOBaHUE AMMHOB. B3anMHOE BIMsSHME aTOMOB B MOJIEKYJIaX Ha IPUMEpPE aMMHMaKa,
anudaTtryeckux ¥ apoMaTHUYECKUX aMUHOB; aHWIMHA, O€H30J1a 1 HUTPOOEH30J1a.

Amunokucnomul. CocTaB U CTPOCHHE MOJIEKYJI aMHUHOKHCIOT, U30MEpUHU. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIIOT U €€ NpUYuHBL. B3anMonelicTBUe aMMHOKUCIIOT C
OCHOBaHMSAMH, 00pa30BaHHE CIOKHBIX 3QHUpoB. B3aumozeicTBue aMHHOKUCIOT C CHIbHBIMHU
kuciaotamMu. OOpa3zoBaHuE BHYTPUMOJEKYJISPHBIX cojeil. Peakuus monMKOHIEHCAIMH
aMUHOKHCIIOT.

benxu - mpuponneie 6uononumepsl. llenTunnas rpynna aTOMOB U MENTHUIHAS CBA3b.
[lentunsl. benku. IlepBuuHas, BTOpHYHAsT M TPETUUHAs CTPYKTYpbl O€NKOB. XUMHUYECKHUE
CBOIiCTBa OENKOB: rOpeHue, AeHATypalus, TUAPOIIN3, KaueCTBEHHbIe peakiuu. buomornueckue
¢byHkuun OenkoB. 3HaueHHe OenkoB. YeTBepTHUHAs CTPYKTypa OCJIKOB Kak arperamus
OENKOBBIX M HEOEIKOBBIX MOJEKyJ. ['JobanbHas mpobiema OelKOBOro TOJOJaHUs U MyTH ee
pemenus. [lonsatue JJHK n PHK. IlonsATne o HykieoTH]e, NUPUMHUAMHOBBIX M ITypPHUHOBBIX
ocHoBaHusX. [lepBuunas, BropuuHas u TpetuuHas ctpykrypsl JAHK. buomornueckas pons JJHK
u PHK. I'ennas uHxeHepust 1 OMOTEXHOIOTHS.
XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAECPKAIIUX OPraHUYECKUX COCIMHEHUIl: aMUHOB U
AMMHOKHUCIIOT. BHOJOrMYecKH Ba)KHBIE BELIECTBA: MKHUPBI, OCJIKH, HYKJICHHOBBIE KHCIOTHI.
I'opmonBbl. @epmeHThI. MeTauiopraHnuecKiue COeIMHEHNUS.

Pemenue npakrtudeckux 3anad rno reMme: «Opranndeckas xumus» (no marepuanam KMMos EI'D
2020 - 20251r)

Haxoxnenne MonekymnsapHoi (opmyisiel  BemecTBa. ['eHeTHyeckas CBSI3b  MEXKAY
HEOpPraHMYECKMMHU M OpraHMYeCKMMH BellecTBaMH. |'eHeTudeckasl CBSI3b MEXKIY OCHOBHBIMH



KJIacCaMM HEOpraHMYeCKUX BemiecTB. KauecTBeHHbIE peaklMW Ha HEKOTOPbIE KJIACCHI
OpTraHWYECKUX COCIWHECHWH (AJKEHBI, ajKaHbl, CIHUPTHI, ATbJICTHIbI, KapOOHOBBIE KHCIOTHI,
yraeBoabl, 0enku). Mnentudukaims opraHn4ecKux COeTMHEHUH.

Pazgea 4. O0001eHHe ¥ MOBTOPEHNE MAaTEPUAJIA JJIEKTUBHOT0 Kypca (5 4yacoB).

OcHoOBHbIE TOHATUA M 3aKOHBI XxuMHH. [lepmonunueckuii 3axon JI.M.MennaeneeBa u ero
¢buznueckuit cmbicia. Teopust cTpoeHus oprannyeckux Bemects A.M. byTiepoBa u ocoGeHHOCTH
OpraHUYEeCKUX COeIMHEHUNU. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIMU B HEOPTaHUYECKOU U
OpPraHMYeCKOd XHUMHHU. ['eHeThyeckass CBS3b MEXKIYy HEOPraHMYECKMMU W OPraHUYECKUMU
COCIMHEHUSAMU. DKCIIEPUMEHTAIbHbIE OCHOBBI OPraHUYECKOW U HEOPTraHUYECKON XUMUH.

PaGota ¢ KOHTpONIbHO-U3MepUTENbHBIMU MaTepuasiaMu EI'D mo xumuu.

Tpeﬁoeauuﬂ K YDOG6HIO n0020MmMoeKuU 6bINYCKHUKOG6 no pe3yibmamam 0Ce0enun
npozpammul I1eKMueHo20 Kypca «Qowan xumusy.
Snamo/Ilonumams:

Bascneniuue xumuueckue nonamus

- BBUIBIIATh XapaKTEpHbIEC MPU3HAKUA TOHSTHI: BEIIECTBO, XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEIIPHBIC aTOMHBIE W MOJEKYJISPHBIC MacChl, MOH, W30TOIbI, XUMHUYECKAs
CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJEHTHOCTh, CTENEHb OKHUCJICHHS, MOJIb, MOJIIpHAas Macca,
MOJISIDHBIH  00BbEM, BEIIECTBA MOJEKYISPHOTO M HEMOJICKYJISPHOTO CTPOCHHS, PacTBOPHI,
AIEKTPOJUTHI U HEIJEKTPOJIUTHI, DJIEKTPOIUTHUECKAs! AUCCOLMALINS, TUIPOIU3, OKUCIUTENh U
BOCCTAHOBUTEJIb, OKUCJICHUE U BOCCTAHOBIICHUE, JJIEKTPOJIN3, CKOPOCTh XUMHUUYECKOW peaKIluH,
XUMHYECKOE PAaBHOBECHE, TETUIOBOUM A(h(EeKT peakiuu, yriaepoaHblii CKeNeT, (YHKIIMOHATbHAS
TpyIIia, U30MEPUs ¥ TOMOJIOTHS, CTPYKTYpHAs U MMPOCTPAHCTBEHHAs! U30MEPHUsI, OCHOBHBIE THITBI
peaKkuuii B HEOPraHUYECKOW U OPTaHUYECKON XUMUU;

- BBISBJIATL B3aMMOCBSI3U IMOHSITHH, HMCIIOJb30BaTh BAKHEHIIINE XUMHYECKHE MMOHATHS IS
00BSICHEHUS OT/CIIBHBIX (DAKTOB U SBJICHMIA,

- MPUHAJIICKHOCTD BEIIECTB K PAa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCTMHCHUH;

- TOMOJIOTH, U30MEPHI;

- XUMHYECKHE PEaKITUU B OPTaHUICCKON XHUMHH.

OcHosHble 3aKOHbL U MmeopuU XUMUU:

- IPUMEHATH OCHOBHBIC MOJIOKCHHSI XUMHYECKUX TCOPUH (CTPOSHUS aToMa, XUMUYECKON
CBSI3U, DJICKTPOJIUTUYECKOW JHUCCOIMALUU, KUCIOT M OCHOBAHUM, CTPOCHUSI OPraHUYECKUX
COCTMHCHUH, XUMUUECKOW KMHETUKHN) JJISI aHAJIN3a CTPOCHUS U CBOIMCTB BEIIECTB;

- MIOHUMATh TPAHUIIBl MPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TCOPHUH;

- mornMaTth cMmbich [lepuoaudeckoro 3akona J[.M. MeHaeneeBa u UCMOIb30BaTh €0 JIS
KaueCTBEHHOT0 aHajin3a W OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEM CTpOEHHUSI aTOMOB,
CBOMCTB XUMHYECKUX DJIEMEHTOB U UX COCIUHEHHH.

Baxcueiimue eewyecmea u mamepuasnsl

- KJIaccu(UIMpOBaTh HEOPTaHWYECKUE M OPTaHWYECKHUE BEIIECTBA IO BCEM H3BECTHBIM
KJTAaCCU(UKAIMOHHBIM TIPU3HAKAM;

- OOBSICHATH OOYCIIOBJIEHHOCTh IPAKTHUYECKOTO IPHUMEHEHHS BEIIECTB WX COCTaBOM,
CTPOEHUEM M CBOMCTBAMU;

XapaKTEPU30BaTh MPAKTHUECKOE 3HAYCHHUE JTAHHOTO BEIIECTBA;

- O0BSICHATH 0011IME CITOCOOBI U MPUHIIUIIBI MTOTYUYEHUSI HanboJiee BaKHBIX BEIIECTB.
Yuems:

Ha3zvigamov  u3yuennvle eewjecmea nO MPUGUATLHOU  UTAU  MEHCOYHAPOOHOU
HOMeHKamype.

Onpedenamuv/Knaccugpuyuposams:

- BAJICHTHOCTb, CTEMIEHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB, 3aps/ibl HOHOB;

- BUJ XUMHUUYECKHUX CBSI3€U B COCMHEHUSAX U TUI KPUCTAILTMYECKON PEIIETKHY;

- MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT;

- XapakTep Cpeibl BOJHBIX PACTBOPOB BELIECTB;



- OKUCIIUTEIIb 1 BOCCTAHOBHUTEb;

- MPUHAJJIKHOCTh BEHIECTB K PA3JIMYHBIM KJaccaM HEOPraHWYEeCKUX M OpraHMYeCKHX
COCJIMHEHM;

- TOMOJIOTH U U30MEPBbI;

- XMMHUYECKHE PEaKIMU B HEOPraHWYECKOH M OPraHn4ecKOi XUMHHM (TI0 BCEM M3BECTHBIM
KJIaCCU(UKALMOHHBIM IIPU3HAKAM).

Xapaxmepuzoeamp:

- 8, p ¥ d-3NeMeHTHI 1o uX nojoxkennro B [lepuonnueckoii cucreme 1.1, Menneneena;

- o01IMe XMMHUYEeCKHEe CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJUIOB,;

- o0mMe XWMHUYECKHE CBOMICTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHMH,
CBOMCTBA OT/AEIBHBIX MPEJCTABUTENICH 3TUX KIIACCOB,;

- CTPOEHHUE ¥ XUMUYECKHE CBOMCTBA N3yUYEHHBIX OPraHUYECKUX COEAMHEHUH.

Oobvacnamp:

- 3aBHCHMOCTb CBOMCTB XMMMYECKHX OJJIEMEHTOB W HX COEIMHEHUN OT TOJOKEHUs
aneMeHra B [lepuognueckoii cucreme [[.M. Menneneesa;

- IPUPOAY XUMHUUYECKOH CBSI3U (MOHHOM, KOBAaJEHTHOMN, METANINYECKOM, BOJOPOIHOMN);

- 3aBHCHMOCTh CBOWCTB HEOPTaHWYECKMX M OPraHMYECKHUX BELIECTB OT HUX COCTaBa M
CTPOCHHUS;

- CYIIHOCTb M3YYEHHBIX BUJIOB XUMHUECKUX PEaKIUil (3JEKTPOTUTHUYECKON TUCCOIMALINY,
HMOHHOTO 00MEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ) U COCTABIISATh UX YPABHEHUS;

- BIUSHUE Pa3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH peaklud U Ha CMEIICHHE
XUMHUYECKOT'O PAaBHOBECHS.

Pewamo 3a0auu:

- BBIYHCIIEHUE MacChl PAaCTBOPEHHOTO BEILIECTBA, COJEPIKAIIETocs B OMPEEICEHHON Macce
pacTBoOpa ¢ U3BECTHON MacCOBOM N0JIEH;

- pacueThl: 00bEMHBIX OTHOIIICHUH Ta30B MPH XUMUYCCKUX PEAKITHIX;

- pacyeTbl: Macchl BELIECTBAa WJIM O0ObeMa ra3oB MO MU3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Uiu 00bEMY OJHOTO U3 YyHYaCTBYIOUIMX B PEAKIMH BEILIECTB;

- pacyeThl: TEeIIOBOro 3 peKTa peaKiuy;

- pacyeTsl: Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMU, €CIM OJHO U3
BEIIECTB JIaHO B M30BITKE (MMEeT IPUMECH );

- pacueThl: Macchl (0ObEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIA OJTHO W3
BELIECTB JIaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€M paCTBOPEHHOTIO BEILIECTBA;

- HaXOXKJCHHE MOJIEKYJISIPHON (pOpMYJIbI BELLIECTBA;

- pacueThl: MacCOBOW MM OOBEMHOM JOJIM BBIXOJA HPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOXKHOT'O;

- pacyeThl: MacCOBOM J10JIM (MAacChl) XUMUUYECKOIO COEUHEHMS B CMECH;

- COCTaBJICHHUE LIEMOYEK MCHETUYECKOM CBSI3M XMMHMUYECKUX COCAMHEHUN (HeopraHuyeckas
XUMHSI U OpTaHUYECKast XUMHUS).

Temamuueckoe niaanupoeanue Kypca.

No Pazgensl, TeMbI KomnnyectBo
/11 4acoB
1. BBenenue. 1
2. Teopernueckune ocHoBbI XuMuu. O01mas Xumus. 8
Xumnueckuit sneMent. Atom. CTpoeHue atoma 1
[Tepunoanueckuii 3akoH. CTETIEHh OKUCIICHHS 1
Pemenwne 3aganmii Al, A2, A3 EI'D 1
XUMUYECKas CBSI3b M CTPOCHHUE BEIIECTBA. 1
Tunbl KPUCTALITUNYECKUX PEIIETOK. 1




Pemrenne 3amanuit A4 EI'D

XuMmuyeckue peakiuu. TepMoXuMuieckie ypaBHeHHUsL.

Pemrenne rTematnueckux 3amanuii EI'D

Heopranuueckasi Xumus

Knaccudukaimsi HeOpraHm4ecKux BEIIECTB

XUMHUYECKHE IIEMEHTHI — METaJIIIbl, HEMETAJIJIBI.
CsoticTBa

— = (GO [ = | = [ =

Pemtennie rTematnueckux 3amanuiit EI'D

[a—

Cnoxusble BerectBa. Oxcunpl. OcHoBanus. Comnn.
Kucaotel

XHUMHUYECKHE CBOMCTBA CIOKHBIX BCIICCTB.

Pemenne temarnueckux 3aganuii EI'D

PacuetHble 3a1auu IO ypaBHEHUSIM XUMHUYECKUX PEAKIIUM:
HaXO0XJCHHUE MAacChl, 00beMa, KOJIMYECTBA BEIICCTBA.

Pemenue tematnyeckux 3aganuii EI'D

Opranuveckasi Xummsl.

11

Kiraccudukaimsi OpraHMuecKux COSIMHECHUI

YFHCBO,HOPOI[BI. XUMHUUYeCKUe CBOMCTBA AJIKaHOB,
AJIKCHOB, aJIKWHOB, aJIKaAIWCHBEI.

[S—

ApoMaTuyecKue yriieBoJA0POIbI

Pemenne temaruueckux 3aganuii EI'D

KI/ICJ'IOpOI[CO,Z[ep)KaH_[I/IG OpraHM4YCCKHEC COCAMHCHMS].

A30TCoIepKanIue OPraHunIecKiue COeTMHCHNS.

Pemtenne rTematnueckux 3amanuii EI'D

BBICOKOMOJ'IGKy.TIHpHBIe OpPraHn4YCCKHUC COCAMHCHU].

['eHeTHyecKas CBsI3b OPraHUYECKUX COCTMHEHUM.

KauecTBeHHbIC pCaKun Ha OPIraHUu4YCCKHUC COCAMHCHMS].

Pemenne TemaTnueckux 3aganuii EI'D

O060011eHNEe 1 TOBTOPEHUE MaTepraa 3IEKTUBHOTO
Kypca.
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