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11 xace
0a3oBblii ypoBeHb (2 Yaca B He/le 10, Bcero 68 yacon)
YMK O.C.I'aGpuessina

IHosicHuTEIHLHAA 3aANIUCKA

N3ydyenue xumuu Ha 0a30BOM YpPOBHe cpeaHero (IOJHOro) oouero
o0pa3oBaHMsl HANIPABJIEHO HA JOCTHKEHUE CJIeIYIOUIUX LeJieii:

. OCBOCHHME 3HAHUH O XUMHYECKOM COCTAaBIISIOUIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAKHEUIINX XUMUYECKUX MMOHATUAX, 3aKOHAX U TEOPUAX;
. OBJIajIeHHMe YMEHHMSIMU TPUMEHATH TMOJYYCHHBbIE 3HAHUS [JIs1 OOBSCHECHHS

Pa3HOOOpa3HBIX XMMHYECKUX SIBIICHUNM U CBONCTB BEILIECTB, OIEHKU POJIU XHMHUU B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUN U MOJYUYCHUH HOBBIX MaTEPHAJIOB;

. Pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB U MHTEIUICKTYyaJIbHBIX CITIOCOOHOCTEH B
IPOIIECCE CAMOCTOSITEILHOTO MPUOOPETEHUSI XUMUUECKUX 3HAHHM C UCIIOJIb30BAaHUEM
Pa3IMYHBIX KICTOYHUKOB MH(POpMAITUHU, B TOM YUCJIE KOMITBIOTEPHBIX;

: BOCNIMTAHUE YOEXKJIEHHOCTH B TIO3UTUBHOM POJIM XUMUHM B JKH3HH
COBPEMEHHOI0 00I11ecTBa, HEOOXOJUMOCTH XHMHUYECKH T'PAMOTHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U OKPY’KaIOIEH Cpejie;

. NpUMeHeHNe TMOJYyYeHHbIX 3HAHUM W yYMeHMHd Ui 0€30macHOro
UCIIOJIb30BaHMUS BEIIECTB W MaTepuasoB B OBITY, CEJIbCKOM XO3SIIICTBE M Ha
NPOU3BOJICTBE, PEIICHUS TMPAKTHYECKUX 3aJad B  TIOBCEJIHEBHOW  IKU3HH,
NPEeNyNpesKIeHUs SBICHUN, HAHOCAIIUX BPEN 3I0POBBIO UEJIOBEKa M OKpYyKalouien

cpene.

Kypc obmeit xumum 11 kiacca HampaBlIeH Ha PEIICHHUE 3a7a4l MHTETPAIUH
3HAaHUW YyYallUXCS II0 HEOPTraHWYECKOW ¢ OpPraHuYeCKOM XHWMHUHU C LEJIbI0
dbopMupoBaHUs y HUX €IMHOM XMUMHUYECKOW KapTHHBI MHupa. Bexymas uuest Kkypca —
€AMHCTBO HEOPTaHWYECKOW M OPTraHMYeCKOW XHUMHH HAa OCHOBE OOIIHOCTH HUX
MOHATHH, 3aKOHOB U TEOPHUIA, a TAK)KE HA OCHOBE OOIIUX MOJX00B K KJIacCUPUKAIINH
OpPraHMYEeCKUX M HEOPraHUYECKHX BEIIECTB M 3aKOHOMEPHOCTSAM IPOTEKaHHS
XUMHUYECKHX PEAKIIUN MEXKAY HUMU.

3HAUUTENIBHOE MECTO B COJEpPKAHUU Kypca OTBOAUTCS XUMHUYECKOMY
skcriepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (POPMHUPOBATH y YYAIIMXCS YMEHUS
paboTaTh C XMMHUYECKUMH BEUIECTBAMM, BBIMOJHATH MPOCTHIE XUMUYECKHE OIbITHI,
YUYUT WIKOJIBHUKOB O€30MacCHOMY M JKOJOTHYECKHM TPAMOTHOMY OOpaIleHUuI0 C
BeIlleCTBAaMU B OBITY ¥ Ha TPOU3BOJICTBE.

Jlorvka u CTpyKTYypUpOBaHUE Kypca MO3BOJISIIOT B ITOJHOM MEPE UCIOIb30BaTh
B OOyYEHUHU JIOTMYECKHE OIEpalliy MBIIIJICHUS: aHAJIu3 U CHUHTE3, CPABHEHUE U
aHAJOTHIO, CUCTEMAaTH3aIMI0 1 0000IIeHNE.

HcxoaHbIMu JOKYMEHTAMMU JIJIsl COCTaBJIECHUS MpUMepa padodeil mporpamMMebl
SBUJINCH:



+ @epnepalbHblii  KOMIIOHEHT  TOCYJApCTBEHHOIO  CTaHAapTa  OOIIEro
oOpa3oBaHus, YTBEPXKICHHBIM mpuKkazoM MwuHoOpa3oBanus PD Ne 1089 or
05.03.2022;

+ @epnepanbHblil 0a3uUCHBIN y4yeOHBIA IUIAH JJIs CPEeAHEro (MOJIHOro) OOIIEero
oOpaszoBaHus, yTBEPKACHHBIN npukazoM MunoOpazoBanuss PO Ne 1312 ot 09.03.
2021;

+ @enepalibHbIl TEepeYeHb YYEOHHKOB, PEKOMEHIOBAHHBIX (AOMYIICHHBIX)
MuHucTepcTBOM 00pa30BaHUs K HMCIOIB30BaHUIO B 00pPa30BATEIBHOM IPOIECCE B
00pa30oBaTeIbHBIX YUPEKIACHUSAX, PEATU3YIOMUX O00pa3oBaTelbHbIE IPOrPAMMBbI
oOmrero odpaszosanust Ha 2023/2024 yueOHblid ron, yrBep:kaeHHbIM [Ipukazom MO
P® Ne 32101 14.12.2021 1.;

+ Ilucemo MunoOpHayku Poccum ot 01.04.2005 Ne 03-417 «O mnepeune
y4eOHOrOo M KOMIIBIOTEPHOTO OOOpYJOBaHUSl AJis OCHAIlEHHUS 00pa3oBaTEIbHBIX
yupexaeHuii» (//Bectauk oopazoBanus, 2005, Ne 11w cait  http:/ www. vestnik.
edu. ru).

Matepuanbl s pabodeil mporpamMmbl pa3paOOTaHbl HA OCHOBE aBTOPCKOii
nporpammbl O.C. TabpuensiHa, cooTBeTcTByMOImEeH DenepanbHOMy KOMIIOHEHTY
rOCyJIJapCTBEHHOTO CTaHIapTa 001Iero o0pa3oBaHusl U JOMYIIEHHOH MHUHHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoii ®enepanuu. (I'adpuensa O.C. [Iporpamma kypca
xumun g 8-11 kiaccoB obmeoOpa3zoBarenbHbIX yupexaenuit /O.C. ['abpuensH. —
2-¢ u3., mepepad. u gom. — M.: JIpoda, 2021-2022).

PaGouas mporpamma MO YHCIy YacoB, OTBEJIEHHBIX Ha M3yY€HUE KaXIOU
KOHKPETHOM TEMBI, OJIHOCThIO COOTBETCTBYET aBTOPCKOU MPOTpaMMeE, BMECTE C TEM
B aBTOPCKYIO IPOrpaMMy BHECEHBI HEKOTOPbIE HE3HAYUTEIbHBIE M3MEHEHUSI

1. Homomuensl ypoku: «Kmaccudukamuss HEOpraHUYECKUX COETUHCHHI» U
«Knaccudukanuss opraHMYecKUX coeJauHeHui» (Tema 4), T. K. JaHHBIC YPOKH
NO3BOJISIFOT  CUCTEMATH3UpPOBAaTh MaTepual O KIAaccaX HEOPraHWUYEeCKUX U
OPTaHUYECKUX COCIUHCHUU.

2. HckimrodeHbl  HEKOTOpPBIC JACMOHCTpAIlMH, TaK KaK OHU JyOJIHPYIOTCS
1a00paTOPHBIMH OIBITAMHU:

- KOJUIEKIUS IUIACTMACC W U3ACNIUA U3 HHUX, KOJUIEKUIHS BOJIOKOH U W3JACIHUA U3
HUX, )KECTKOCTb BOJIbI U CIIOCOOBI €€ yCTPaHEHHUs, 00pa3Ilbl Pa3ITUYHBIX JUCTIEPCHBIX
cuctem (Tema 2);

- MpUMEPBl HEOOPATUMBIX pEaKIHii, UAYIUX ¢ 00pa3oBaHMEM OcCajKa, rasa,
BOJbI (TeMa 3);

- KOJIEKIHH OOpaslloB METANIOB, HEMETAJIIOB, MPHUPOJAHBIX OPTaHUYECKUX
KHCJIOT, 00pa3ibl NPUPOAHBIX MUHEPATIOB, COAEPXKAIINX XJIOPUA HATpHsl, KapOOHAT
Kanblys, ocdat kanpuug u rugpokcokapoonat meau (I1)

(Tema 4)

3. B3aMeH UCKITIOUCHHBIX JICMOHCTPALMK J00OaBICHBI HECKOJIBKO EMOHCTpPAIIHMA
W3 IPUMEPHOUN IPOTrPaAMMBI:



- MOJIeIb METAJUIMICCKON KPUCTAIIMUECKOM pemeTku (Tema 2); - -
- pacTBOpEHHE OKpalIECHHBIX BellecTB B Bojie (cynbdara menu (II), mepmanranara
kanust, xjaopuna xkenesa (I11I) (tema 3);

- BO3TOHKa WHOJa, W3TOTOBJICHUE WOAHOW CIIMPTOBOM HACTOUKH, B3aUMHOE
BBHITECHCHHE TaJlOTEHOB M3 PACTBOPOB HX CoOJie, ropeHue cepsl U dochopa B
KHUCJIOPO/JIE, B3AMMOJEUCTBUE MEU C KUCIIOPOJIOM U cepoi (Tema 4).

4. C uenblo BBINOJHEHUS TPeOOBaHUU CTaHJApTa U YCUJICHUS MPAKTUYECKOU
HaIpaBJIEHHOCTHU Kypca B pabouylo MporpamMMmy BKJIIOYEHA JIOIMOJHHUTENbHAs TeMa
«XuMUS U KU3HB» B 00beMe 4-X 4acoB (aBTOpCKasl mporpamMma paccuuMTaHa Ha 68
4acoB C PE3epPBOM BPEMEHHM 2 4aca) ¢ JIEMOHCTPAIUSIMHU U J1a0OpaTOPHBIM OIBITOM
U3 MPUMEPHOU MPOTPAMMBI.

JlanHast paboyasi mporpammMa MOXKET ObITh peajM30BaHa IPU HCIOJI30BAHUU
TPAAMIUOHHONH TEXHOJOTHM OOYYCHHS, a TAKXKE DJIEMEHTOB JIPYTHX COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUH, MEPEIOBhIX (HOPM M METOJ0B OOYUCHHS, TAKUX Kak
npoOJEeMHBI  METOJl, pa3BUBalollee OOy4YeHHE, KOMIIBIOTEPHBIC TEXHOJIOTUH,
TECTOBBIA KOHTPOJIb 3HAHWK U JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTpPeOHOCTEH,
BO3MOKHOCTEH U CITIOCOOHOCTEH Ka)XJ0ro KOHKPETHOTO Kjlacca B apasijieliu.
KonTposb 3a ypoBHEM 3HAHUW ydYalIMXCS MPETyCMaTPUBACT TMPOBEICHUE
7a00paTOPHBIX, MPAKTHUYECKUX, CAMOCTOATEIbHBIX, KOHTPOJBHBIX pabOT Kak B
TPaIUIIMOHHOM, TaK U B TECTOBOM (hopmMax.
B Tloypounom manupoBanuu B rpade «V3ydaembie BOIpOCHD» KYpCHBOM
BBIJIEJIEH MaTepuai, KOTOPBIM MOJJICKHUT U3yUEHHIO, HO HE BKIIIOUYEH B TpeOoBaHUs K
YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.
Konkpernbie TpeOoBaHUSI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB OIPEIEIICHBI
JUTS1 K&KJIOTO ypoKa U BKIIt0YEHBI B [loypouHOE MIaHupoBaHUE.
Kpome TOro, B pesynbrare u3yueHUss XUMUU Ha 0a30BOM YpOBHE YYECHHK
HOJI7KeH:
Ymerb
*  npoeooums  CaMOCTOSITENIBHBIA  TOUCK  XUMHUYECKOHM  HHpoOpMamuu ¢
UCIIOJIb30BAHUEM  PA3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX W3JAaHUMH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HMHTepHeTa); HCHOJIb30BAThH
KOMIIBIOTEPHBIE TEXHOJOTUU [IJIsi O0OpabOTKM U Tmepesaydl  XHUMHYECKOM
nHGOPMAIINH U €€ TPEACTABICHHSI B Pa3IMYHbIX (popmax;

*  HCHOJb30BAaTh TNPHOOpPEeTeHHbIE 3HAHUS M YMEHHS B TMPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIS:

*  OOBSICHEHWS XWMHYECKUX SBICHHH, MPOWCXOMSIUX B TPHPOAE, OBITY W Ha
IPOU3BOJICTBE;

*  OmpenesieHHs] BO3MOXKHOCTHM MPOTEKaHUS XUMUYECKUX [MPEBpaIlllEHUl B
Pa3JIMYHBIX YCIOBUSIX U OLIEHKU UX MOCIIE/ICTBU;

*  DKOJOTMYECKHU I'PaMOTHOIO MOBEACHUS B OKPYKaIOIIEH cpeie;

*  OICHKH BJIMSIHUSI XMMUYECKOTO 3arpsi3HEHUS OKPYXKaIOIIEeH cpeabl Ha OpraHu3M
YeJIOBEeKa U JIPYTUe KUBbIE OPTaHU3MBI;



+ Oe3omacHoro oOpallleHHsi C TOPIOUYMMHU W TOKCUYHBIMH  BELIECTBAMH,
1ab0paTOpHBIM 00OPYAOBAHUEM,

*  TPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

*  KPUTHUYECKOU OIIEHKH JOCTOBEPHOCTH XMMHUYECKOU MHPOPMAIIUU, TOCTYNAIOMIEH
U3 pA3JIUYHBIX UCTOYHUKOB.

Y4eOHO-MeTOAUYECKA N KOMILIEKT

1. INabpuenssa  O.C. Ilporpamma kypca xumuu s 8-11 kmaccos
o01ieo0pa3oBarenbHbIX yupexaenuin.— M.: [Ipoda, 2022.

2. la6bpuensn O.C. Xumusa. 11 xnacc. ba3oBeiii ypoBeHb: yueb. s
obmeobpazoar. Yupexaenuit /O.C. I'abpuensin. — M.: Ipoda, 2022. —
218, [6] c.: n.

3. INabpuensn O.C., SAmykoBa A.B. Xumwus. 11 xn. ba3oBblii ypoBeHb:
Meronunueckoe nocodue. — M.: [Ipoda, 2022.

4, IMa6puensa O.C. Xumus: YueOHnoe nmocodbue mis 11 k. cpea. mk. — M.:
bauk mmroc, 2021.

5. INa6puensn O.C., JIsicoBa I'.I'. Xumus. 11 xi1.: MeTonuueckoe nocooue.
M.: Ipoda, 2021-2022.

6. INa6puensn O.C., JIsicoBa I'.I'.,BBenenckast A.I'. HactonbHas kHura
yuurtens. Xumus 11 ki.: B 2 4. — M.: JIpoda.

1. INa6puensna O.C., Octpoymon W.I'. Obmast xuMus B TeCTax, 3ajaJax,
ynpaxkHeHusx. 11 ki — M.: [Ipoda, 2023.

8. Xumus. 11 kin.: KontponbHbie 1 ipoBepouHble padoThik yueOHuKy O.C.

I'abpuensna, I'.I'. JIeicooit «Xumus. 11» /O.C. I'abpuenss, I1.H.
bepeskun, A.A Yuakosa u np. — M.: JIpoda, 2022.

9. INa6puensa O.C. Metoauueckoe nmocooue st yuurens. Xumus. 10-11
kiace. — M.: Jlpoda, 2021.

dononHuTenbHas nuTepartypa AnAa yumrtens

1. OueHka KkayecTBa MOATOTOBKH BBIITYCKHUKOB CpeaHEN (ITOTHOM ) IIKOJIBI 110
xumuu /Coct. C.B. Cymaroxun, A.A Kasepuna. — M.: [lpoda,2021.

2. byukyc I1.®. Kaura ayis 9TeHus 1o OpraHudeckoil xumun — M.

IIpocsemienue, 2020

Kupsikos B.I'. Oprannyeckas xumusi. — M.: [Ipocsemenue, 2020

JIunun P.A., Axumosa E.E., BoporaukoBa H.A. Xumusa. Meroauueckue

martepuaisl 10-11 kimaccsl. - M.:[Ipoda, 2000

5. Hazaposa I'.C., JIaBpoBa B.H. Ucnonp3oBanue yaeOHOTO 000pyI0BaHUS HA
MPAKTUYECKUX 3aHATUIX N0 Xxumun. — M., 2000

B~ w

OononHuTenbHasa nuTepartypa onAa y4eHuka

1. Maneimkuna B. 3anumarensnas xumusi. Heckyunbiii yueOHuk. — CaHKT-
[Teptebypr: Tpuon, 2019.

2. Amuk6eposa JLIO., Pykk H.C.. Tlone3nast xumust: 3aa4u u uctopus. — M.
Hpoda, 2020.



3. Crenun b.Jl., Anuk6epoBall.lO.. 3anuMarenbHbie 3a1aHus U 3P PEKTUBHBIE
onbIThl 10 XxuMuu. — M.: JIpoda, 2020.

4. Yukanosa B.H., Noannauc H.B. Xumusi: KoukypcHble 3a1aHUsI M OTBETHI:
[Tocobue mis nocrynarmux B BY3e1. — M.: IIpoceenienue, 2009.

5. Tabpuensu O.C., Pemeros I1.B., Octpoymos W.I'., Hukutiok A.M. I'oToBUMCS K
eIMHOMY TOCyapCTBEHHOMY dK3aMeHy. — M.: JIpoda, 2022-2023.

6. T'a6puensu O.C., OctpoymoB N.I'. Xumust 11 MIKOJIBHUKOB CTApIIUX KJIACCOB U
NOCTyHAIIKX B By3bl: Yuel. mocodue. — M.: [Ipoda, 2021.

Temamuueckoe njianupoeanue

NoNo Bceero, N3 aux
\n HaunmeHoBaHUE TEMBI Yac. [lpakt. | Kontp. | Jlab. | /lara
paboThI. | pabOTHI | OIBITHI




Tema 1. CtpoeHnue atoma 6 1
Y IEPUOIUYECKUAN 3aKOH

J.1. Menneneena

Tema 2. CtpoeHue 26 5
BEIIIECTBA

Tema 3. Xumuueckue 16 5
peaKImu

Tema 4. BemectBa u ux 17 7
CBOKCTBA

Tema 5. XuMus 1 )Xxu3Hb 3 1
Hroro 68 19




IToypouHoe IuIaHUPOBAHUE

NeNe Tema ypoka N3ydaemblie BOpoOCk OKCIIEpUMEHT TpebGoBaHus K ypOBHIO
n/m .- IeMOHCTpaIl. MOATOTOBKHU
Jata JI.- naGopatopHbIii BBITTYCKHUKOB
Tema 1. Cmpoenue amoma (buacos)
1-2 ATOM — Ccl10KHAs 4acTHUIIA Snpo: mpoToHsl U HEUTPOHBL. M30TOMEI. 3HATL/MOHUMATD
(1-2) DNEKTPOHBI. DJIEKTPOHHAsI 000I0UKa. - saycHellue
DHEpreTUYecKuil ypoBEHb. XUMUYECKUe NOHAMUS:
DnekmpoHuble obnaxka. Amomnvle XUMUYECKHUH DJIEMEHT,
opbumanu. S-, P-31eMeHmbl aTOM, U30TOTIBI
3 (3) | Cmpoenue snexkmponnvix Ocobennocmu cmpoenus: 31eKmpOHHbIX
000J104eK amomos 000J104eK amomos 31eMeHmos 4-20 u 5-
20 Nepuoo08 nepuoouUyecKol CUCmeMmbl
I U. Menoeneesa (nepexoomnvix
91eMeHmo8). DNeKmpoHHble
KOHGhu2ypayuu amomos XumMu4eckux
971eMEeHMO8
4-5 ITepuonndeckuii 3aK0H U Otkpseitue [.1. MenaeneeBbM . PaznuyHbie 3HATL/MOHUMATD
(4-5) [lepuonuueckas cucrema NEPUOINYECKOTO 3aKOHA. dbopmbl - OCHOBHblE 3AKOHbL
XUMUYECKUX PJIEMEHTOB [lepnoguyeckasi cucTeMa XUMUYECKUX | IEPUOAUYECKOMN Xumuu: IEpUOANIECKUMN
JI.1. Menaeneena u anemenToB J[.1. Menneneera - CHUCTEMBI 3aKOH
CTPOEHHE aTOMa rpadudeckoe oToOpaxeHue XUMHUYECKUX Ymernb
MepUOANYECKOro 3akoHa. Puznyeckuil | sniemeHToB [I. M. - Xapakmepu3oeamau:
CMBICJI IOPSAJIKOBOTO HOMEpA 3JIeMEHTa, | MeHeneeBa AIIEMEHTHI MaJIbIX
HOMEPOB I'PYNIIBI U NEPHO/IA. MEPUOOB MO UX
BanentHslie a5ekTpoHbI. [[pnunHbI JL. MIOJIOKEHUIO B
VU3MEHEHUSI CBOMCTB JIEMEHTOB B KoncTpynpoBanue MIEPUOIUYECKON CHUCTEME
rpynmax (TJIaBHbIX MOJArPYIINax) U MEPUOIUYECKON J.N. Menneneesa




nepuonax. [lonoxxenue Bogopoaa B
MIEPUOUYECKON CUCTEME

TaOJIULIBI C
HUCIIOJIb30BAHUEM
KapToueK

5) (6) 3HaYeHUE NEPUOANYECKOTO | 3HAUCHUE MEPUOIMUECKOT0 3aKOHA U
3akoHa JI.1. Menaeneena MIEPUONYECKON CUCTEMBI JIJI Pa3BUTHS
HAayKH ¥ IOHUMaHUsI XUMHAYECKOU
KapTUHBI MUpA.
Tema 2. Cmpoenue eeutecmea (26 uacos)
1-2 Nonnasa xumnueckas cBa3b | MonHasg cBa3s. KaTHOHBI 1 aHMOHEL. . Monens 3HATL/MOHUMATD
(7-8) Kiraccuduxaiyst HOHOB 110 COCTaBY KPUCTAJUTMYECKOU -eadicHeuuue
(mpocTbie U caoXHBIE). ToHHbBIE pEIIETKU XJI0pHuaa XumuuecKkue nOHAMUA.
KpUcTajuimdeckue penierku. CBolcTBa | HaTpusl. BEIIECTBA
BEILIECTB C HOHHOU KPUCTAIUIMYECKOU HEMOJIEKYJISIPHOTO
peLIEeTKON . O6pasisi CTpPOEHHUS (MIOHHBIE
MUHEPAJIOB C KPUCTAJUTMYECKHUE
VOHHOU PELIETKN); HOH, UOHHAs
KPUCTAJUTMYECKOU XUMHYECKasl CBSI3b
PEILIETKOM: (BemiecTBa HOHHOTO

KaJlblIuTa, raJiuTa

CTPOCHHS);
Ymernb
- onpeodenamup’. 3apsiz




MOHA, HOHHYIO CBSI3b B
COCTMHEHUSX;

- 00BACHAmMb: TIPUPOTY
VIOHHOM CBSI3U.

3-4
(9-10)

KoBanentHas xumudeckas
CBA3b

KoBanenrHas cBs3b.
DnekTpooTpuatesbHOCTh. [onsapHas u
HETOJIIPHAS KOBAJICHTHBIC CBA3U.
Junons. [TosIpHOCTH CBSI3U U
MOJISIPHOCTH MOJIeKyJibl. OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBINA MEXaHU3MBI
00pa3oBaHUs KOBAJICHTHOM CBSI3U.
MornekyJisipHbIE U aTOMHBIE
KpUcTajuIM4eckue pemerku. CBoicTBa
BEILIECTB C DTUMHU TUIIAMH
KpUCTAJUIMYECKUX pemeTok. CTeneHb
OKHCJICHHUS M BAJICHTHOCTh XMMHUYECKUX
3JIEMEHTOB.

JI. Moaenu aTOMHBIX
Y MOJICKYJISIPHBIX
KPUCTAJUIMYECKUX
pEIIeTOK

3HaTh/IOHUMATH
-6a)iCHeuwue
XumuuecKue nOHAmMuA:
AIEKTPOOTPULIATEIHLHOCTb,
BAJICHTHOCTb, CTETICHb
OKHUCJICHUS, BEIIECTBA
MOJIEKYJISIPHOTO U
aTOMHOT'O CTPOCHHUS.
YMmernb

- onpeoenamup:
BAJICHTHOCTb U CTEIICHb
OKUCJICHUS XUMUYECKHX
3JIEMEHTOB, KOBAJICHTHYIO
CBSI3b B COCJIMHEHUSX
(DOJSAPHYIO U
HETOJISIPHYIO)

- 00BbACHAMB: TPUPOY
KOBAJICHTHOM CBSI3U
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5-6 Merannnueckas Oco0eHHOCTHU CTPOCHUSI aTOMOB 1. Monenu 3HaTh/IOHUMATH
(11- XUMUYECKas CBSI3b MeTaJIoB. MeTaminueckas METaAJTTUYECKUX - 8adICHeIUe
12) XUMUYECKas CBSI3b U METaJNTHYeCcKas KPUCTAJTUYECKUX Xumuueckoe nOHAMuUA.
KpucTajmdeckas pemierka. CBOMCTBa | pEIIETOK. MeTaJlJTMYeCKasl CBSA3b,
BEIECTB (METAJJIOB U CIJIABOB) BeIllECTBA
METaJTUYECKOTO
CTPOCHHS.
YMmerb
- onpeodenameo:
METAJTUYECKYIO CBSI3b.
- 00BACHAmMB: TIPUPOTY
METAJIJINYECKON CBSI3U
7(13) | Booopoonas xumuueckasn Mesicmonexynapuas u . Monenb
CB43b BHYMPUMONEKYTAPHASL B000POOHAS MoJiekyibel [JHK
c653b. 3Hauenue 6000POOHOU C853U OJis
opeanuzayuu CmpyKmyp
buononumepos. Equnas npupoaa
XUMHUYECKHUX CBS3EH
8-9 [Tonumepsl [InacTmacchl: TEPMOILIACTHI U . O6pa3isi 3HaTh/MOHUMATH
(14- PEaKTOIUIaCThl, UX MPEACTABUTEIN U HEOPTraHUYECKUX - 6aVICHeIWUE 8euiecmea
15) npuMeHeHue. BonokHa: npupoaHbie MOJIMMEPOB (cepa u Mamepuanivl:
(pacTUTENbHBIE U )KUBOTHBIC) U IJIacTUYeCKas, HCKYCCTBEHHBIE U
XUMUYECKHUE (UCKYCCTBEHHBIE U KBap1l, OKCUJ] CUHTETUYECKUE BOJIOKHA,
CHUHTETUYECKUE), UX MPEICTABUTENN U | AIFOMUHUS, MJ1aCTMAaCChI
npumeHenne. Heopranuueckue MPUPOIHBIE
MOJIUMEPBI ATFOMOCHITHKATHI)
JI. O3HakomiieHue ¢
KOJUJIEKIIMEN
MOJIMMEPOB:

11




miacTMacc u
BOJIOKOH U U3JICIUN
U3 HUX

10-11 | l'azoo0pa3Hoe cocTosiHue Tpu arperaTHbIX COCTOSIHUSI BOJIBI. . Mopenb 3HaTh/MOHUMATH

(16- BElIECTBa Oco0EeHHOCTH CTPOEHUS Ta30B. MOJIIPHOTO O0BEMa | - gadcHeluue

17) MousipHbIil 00BEM Ta3000pa3HBIX ra3os. XUMU4ecKue NOHAMuUsL:
BemecTs. [IpencraBurenu MOJIb, MOJISIPHAsI Macca,
ra3000pa3HbIX BEIIECTB: BOJIOPO/I, J. Tpu arperaTHbIX | MOJISIPHBIN 00BEM
KHUCJIOPOJI, aMMUaK, YTJICKUCIIBIN Ta3, COCTOSIHUS BOJIBI.
stuiieH. [Ipumepsl ra3000pa3HbIX
PUPOIHBIX CMECE: BO3/YX,
IPUPOIHBIN Ta3. 3arpsi3HEHHE
atMochepbl (KUCITOTHBIC TOXKIH,
apHUKOBBINA 3P dekT) n 6oprda ¢ HUM

12 Bonopon, kucnopon, [IpencraButenu ra3000pa3HBIX 3HATL/MOHUMATD

(18) YTIIEKUCIBIN ra3 BEILECTB: BOAOPOA, KUCIOPO/I, - 6aVICHelIUE Beuiecmea

YIJIEKUCIBIN ra3. X nonydeHnue,
cobupanue, pacro3HaBaHuE,
dbusznuecKkre 1 XUMUYECKHE CBOMCTBA

U Mamepuaasl. BOJIOPOJ,
KUCIIOPOJ, YTJIEKUCIIBIN
ras

Ymerhb

- Xapakmepu3oeamau:
XUMHYECKHE CBOMCTBA
BOJIOpPO/JIa, KHCJIOPOJa,
YIJIEKUCIIOTO Ta3a

12




13 AMMUaK, dTUJIEH [IpencraButenu razo00pa3HbIX 3HaTh/IOHUMATH
(19) BCILICCTB: aMMHaK, dTujIeH. Mx - 6aVICHellwue geuiecmaed
NoJIydeHue, CooupaHue, U mMmamepuassl, 6 Mom
pacrio3HaBaHue, PU3NUECKUe U yucae. aMMHaK, dTUJICH
XMMHUYECKHUE CBOMCTBA YMmeTh
- Xapakmepu3o8amau:
XHUMHYECKHE CBOMCTBA
aMMHaKa, dTUJICHA
14(22) IIpakTuyeckasi padbora XUMHUYECKUN KCTIEPUMEHT 110 YMmeTh
Nel MOJIYYEHHUI0, COOUPAHUIO U - 6bINOJIHAMDb
«ITony4yenue, cobupanue U | paclio3HaBaHUIO BOJOPOa, KUCIOPOa, Xumuueckui
pacrno3HaBaHUE ra30By» YTJIEKUCIIOTO Ta3a, aMMHaKa U 3TUJICHA. IKCnepuMeHm 1o
pacrno3HaBaHUIO
KHCJI0pO/Jia, BOJIOPOaA,
aMMHaKa, yriieKucioro
rasa, DTHUJICHA.
15-16 | Pacuersl mo XxuMuueckKum BrruuciaeHust ¢ HCIOJIb30BaHUEM
(20_ dbopmynaM U ypaBHCHHUSIM (bU3UYECKUX BEIUYUH (KOJIUYECTBO
21) peaxuuii BEIIIECTBa, MOJIIPHBIN 00bEM Ta3a,

OTHOCHUTCIJIbHAA IIJIOTHOCTH raaa)
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17-18 | Kugkoe cocTosHue Bona, ee Ouonoruueckast poJib. . OGpa3iibl HaKuMU
(23- BELIECTBA [Ipumenenue Boabl. Kecmkocms 600bl | B HallHUKE U TpyOax
24) U cnocobwl ee yCmpaHeHus. [EHTPaTBLHOTO
Munepanvhvie 600bl, UX UCNONIb3068aHUE | OTOTLIICHUS
8 CMOJI08bIX U IeYeOHbIX YesX. . I[Tpubops! Ha
Kuokue kpucmannvl u ux npumeHenue | JXKUJKUX KpUCTaIax
JI. UcnibiTanue BOJIbI
Ha KECTKOCTh.
Ycrpanenue
YKECTKOCTH BOJIBI
JI. O3HakomiieHue ¢
MUHEPaJTLHBIMU
BOJaMU
19 TBepnoe cocrosiue Amopguvle meepovie gewecmasa 6
(25) BEIECTBA npuUpooe U HCU3HU Yel08eKd, Ux
3HaueHue u npuMeHeHue.
Kpucrainnyeckoe cTpoeHHE BENIECTBA
20 Jlucnepcuwvie cucmemwi Ilonamue o oucnepcuvix cucmemax. 1. Koarymnsimus.
(26) Hucnepcuas gaza u oucnepcuonmnas Cunepesuc. Dpdext

cpeoa. Knaccugurayus oucnepcuuix no
azpe2amuomy COCMOAHUIO U NO
pasmepy yacmuy ¢ha3zvl.
I'pybooucnepcuvle cucmemi:
IMYNbCUU, CYCNEH3UU, AdPO30JIU.
Tonkooucnepchbvie cucmemvl.: 2eau u
3oau. Koazynayus u cunepesuc

Tuanans

JI. O3HakomiieHue ¢
JUCTIEPCHBIMU
CHUCTEMaMHMU.
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21-22 | Coctas BemtectBa. Cmecu. | KauecTBeHHBIN U KOJINYECTBEHHEBIN 3HaTL/IOHUMATH
(27_ COCTaB BemlecTBa. BemecTra - eayIcHelluue
28) MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO Xumuueckue nOHAMuUA:
cTpoeHus. YucThie BEIeCTBa U CMECH. BEILIECTBA MOJICKYJISIPHOTO
Cnoco0sI pa3zjieneHust cMecelt U ux Y HEMOJIEKYJISIPHOTO
HCII0JIb30BaHuEe. 3aKOH MOCTOSTHCTBA CTPOCHHUS
cocTaBa BellecTB. MosiekysipHas - OCHOBHblE 3aKOHbI
dopmyna (hopmynbHas eIUHULA). xumuu:
MaccoBas 1 00beMHAas 10 3aKOH IOCTOSIHCTBA
KOMIIOHEHTA B CMECH. COCTaBa BEILECTB
MaccoBas 710J11 paCTBOPEHHOT'O
BelecTBa. MaccoBas 107151 IPUMECEH.
Maccosas oons evixooa npooykma
peaxkyuu
23-24 | O6o00menne u BrinmonHenue ynpaxHeHUM, peuieHue JI. Onpenenenue 3HaTH/IOHUMATH
(29- CHCTEMAaTH3aIus 3HaHUM 110 | 3a]1a4 THIIA - OCHOGHble meopuu
30) TEME. KPUCTAJNIMYECKOU Xumuu: TGOPI/I}O
PEILIETKY BEIIECTBA U | XUMUYECKOU CBA3U
OITMCaHUE €ro YmMmerhb
CBOWCTB - 00BACHAmMB: IPUPOTY
XUMHYECKON CBSI3H,
3aBUCHMOCTh CBOMCTB
BEIIECTB OT UX COCTaBa U
CTpPOCHUS
- onpeodenamp: TAI
XUMHYECKON CBSI3H B
COCTUHCHMX
25 KounTposabnast padora Nel
(31) 1o teme 2 «CTpoeHue
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BCIICCTBA»

260 AHaJIN3 KOHTPOJIbHOU
(32) paboThI
Tema 3. Xumuuecxkue peaxuuu (16 uacos)

1-2 Knaccuduxanus [ToHsTHE O XUMHUYECKOU PEAKIUH. . Monenu moisiekyn | 3HaTh/IIOHUMATH

(33- XUMUYECKUX PEaKIUii B Peakuiuu, unymniue 6€3 U3MEHEHUS HU30MEPOB U - sadIcHeiue

34) HEOPTraHUYECKON 1 COCTaBa BEIIECTB: AJIJIOTPOIIHUS U TOMOJIOTOB. Xumuyeckue NOHAMUA:

OpraHUYeCKON XUMHUU AJTOTPOTIHBIE BUIOU3MEHEHUSI. . [lonyuenue aJUIOTPOTIHS, TETIIIOBOM

[TpuyuHbI ALTOTPOITMHN HA TIPUMEPE aJUIOTPOITHBIX ¢ PexT XuMHUUIeCKoM
Moau(pUKAIIUNA KUCTIOpOAa, YIJIepoJa U | MOAU(UKAIIUN Cephl | pEaKIIUU, YTIICPOTHBIHI
docdopa. O30H, ero GuosorHUecKas u ocdopa CKEJIeT, U30MepHs,
pouib. .M30MepBI U H30MEPUSL. . O30natop TOMOJIOTHS
[TprunrHBI MHOTOOOpa3Hsl BEIIECTB. - OCHOGHblE meopuu
Peakuuu, naymmue ¢ uaMeHEHHEM JI.Peakuus XUMUU: CTPOCHUs

COCTaBa BEIIECTB: COCIMHEHUS (Ha
puMepe MPOU3BOACTBA CEPHOM
KHUCIIOTHI ), Pa3JIOKEeHHS, 3aMEILECHUS U
obmena. TeroBoit 3 ekt
XUMUYECKOW peakuu. JK30- U
SHIOTEPMUYECKUE PEAKIUU.
TepMoxuMudecKkrue ypaBHCHUS

3aMeIleHHs] MEIH
JKEJIE30M B pacTBOpE
MEJTHOTO Kyrnopoca

OPTaHUYECKUX
COeIMHEHNH

16




3 (35)

CKOpOCTh XUMHYECKOU
peakiuu

[loHsiTHE O CKOPOCTH PEAKIIUH.
CKOpOoCTh TOMO- M TETEPOrE€HHOMN
peakuuu.. GakToOpbl, BAUSIOLUIUE HA
CKOPOCTh XMMHUYECKOU peaKInu:
IpUPO/IA pEearupyroluX BEIIeCTB,
Temneparypa (3akoH Baut-I'odda),
KOHIEHTpPALNH, KaTAIU3aTOPhI U
KaTaJIn3.. 3aBUCUMOCTb CKOPOCTH
peakuuii OT MOBEPXHOCTH
CONPUKOCHOBEHHUS PEarupyrommx
BellecTs. DepMeHTHI Kak
OMOJIOTHYECKUE KaTaln3aToPhl,
0COOEHHOCTH UX (QYHKIIMOHUPOBAHUS

/1. BzanmopencTeue
IIMHKA C PaCTBOpaMH
COJISIHOM U CEpHOMU
KHUCJIOT TIPU Pa3HbIX
TeMIieparypax, npu
pa3Hou
KOHIICHTpAIUU
COJISHOM KHUCJIOTHI).
BzaumoeiicTBue
IMHKA (TTOpOoNIKa,
NbUIH, TPaHyJl) C
KHUCJIOTOM

Monenp «
KHUTISAIIETO CJIOSN»

JI. . Pa3znoxenue
MEepOKCHUIa BOJIOpoaa
B PUCYTCTBUU
KaTaJau3aTopoB
(okcuza Maprasia
(IV) u kartanassl
CBIPOTro Msca U
CBIPOTO KapTodens)

3HATL/IOHUMATD

- 8aOICHEeUWUe
Xumuueckue NOHAmMuA:
KaTajaus3, CKOPOCTh
XUMHUYECKOU PEAKIUU
YMeTh

- 00BACHAMD:
3aBUCUMOCTb CKOPOCTH
XUMUYECKOU pEeaKIIuu OT
pa3IUYHBIX (PaKTOPOB

4(36)

O6paTUMOCTh XUMHUYECKUX
peakuuii. XuMHUYECKOE
paBHOBECHE

Heobpatumeie u oOpaTrmbie
XUMHYECKUE PEAKITUH.

[ToHsITHE O XUMHUYECKOM PABHOBECHH.
CnocoObI CMEIIEHUST XUMHYECKOTO
paBHOBECHs Ha IMPUMEPE CHHTE3a
amMuaka. [TonsaTre 06 OCHOBHBIX
NPHMHIIMIIAX TPOM3BOACTBA Ha IPUMEpE

3HaTH/IOHUMATH

- 8aOICHeUwue
Xumuueckue NOHAmMuUA:
XUMHUYECKOE PaBHOBECHE
- 00BACHAMB: TIOJ0XKCHHUE
XUMHUYECKOT0 PaBHOBECHS
OT Pa3JIMYHbIX (PAKTOPOB
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CHUHTE3a AMMMAKA U CEPHOM KUCIIOTBI

5 (37) Posib Bonbl B xumuueckux | Posib Bozbl B mipeBpanienusx semects. | . PactBopenue 3HATL/MOHUMATD
peakIusx Hctunnsie pacTBopbl. PACTBOPUMOCTD | OKpaIIEHHBIX - gavicHel e
U KJ1accu(uKaIus BEIIECTB M0 3TOMY BELIECTB B BOJE XUMUYECKUE NOHAMUS:
npu3HaKky: PactBopumsie, (cynnsdara meau (I1), | pacTBOpHI
MaJIOpaCTBOPUMBIEC M MIPAKTUYECKH nepMaHraHara
HEPacCTBOPUMBIE BEIIECTBA KaJIus, XJI0puia
Pacmeopenue kax gusuxo-xumuuecxuti | xenesa (1)
npoyecc. SIBNeHUs, MPOUCXOSAIINE TPU
PacTBOPEHUH BEWIECTB - paszpyuienue
KPUCMATLIUYECKOU peulemKu,
oughysus, nTucconyanus ¥ THApaTaIus
6-7 DIIEKTPOTUTHYECKAS DNEKTPOJIUTHI U HEAIEKTPOJIUTHI. . UcnbiTanue 3HATH/IIOHUMATH
(38- U CCOLMALINS DIEKTpOIUTUYECKAS JUCCOLUALINS. pacTBOpOB - 6adICHellue
39) Kucnotsl, coiu, OCHOBaHHS B CBETE AJIEKTPOJIUTOB U XUMu4eckue nOHAMuUs:

TEOPHUM BIEKTPOITUTHYECKON
nuccouuanun. Cmenens
INeKMPOIUMULECKOU OUCCOYUAYUL,
CUTIbHBLE U CAObLE IIeKMPOTIUMBL.
Peakmuu nonHoro oobmMeHa

HEDJICKTPOJUTOB Ha
peaMeT
JTACCOLMAIIUU

JI. 3aBUCUMOCTh
CTETICHU
JTACCOIMAIIUU
YKCYCHOM KHCJIOTBI
oT paz0aBicHUs

JI. Peakuum, uaymue
c 0Opa3zoBaHuEM

ANEKTPOJIUT U
HEBJIEKTPOJIUT,
AIEKTPOJIUTHYECKAS
JIACCOLMALINS;

- OCHOGHblE meopuu
Xumuu:
AIEKTPOIUTHYECKON
JACCOLUALINHT
Ymemo

- onpeodenamup: 3aps
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ocajJka, ra3a 1 BOAbI

HOHa

8 (40) XHUMHUYECKHE CBOMCTBA BzaumoneicTBue ¢ MeTaniamMu, . Bzanmopeicreue | 3HaThH/MOHUMATD
BOJIBI OCHOBHBIMH Y KUCJIOTHBIMH OKCHUJIAMU, | JUTUSA U HATPHUA C - 6aVICHellwue eeuecmaea
pasyioxKeHue BOJIbl, 00pa3oBaHue BOJIOM. U Mamepuasvl. BONY
KpUCTAUIOTUApaToB. Peakuuu . Ilonyuenue YMmern
TUApATAIIMU B OPTaHUYECKON XUMUU okcuza pocdopa (V) | - xapakmepuzosams:
Y PACTBOPEHUE €0 B | XMMUUYECKHUE CBOMCTBA
BOJIC; UCITBLITAHNUEC BOJIbI
MOJTy4YEHHOTO
pacTBOpa JIAKMYCOM.
. O6pa3ip
KPUCTAJJIOTUIPATOB
9-10 I'mnponus oprannueckux u | [lonstue rugponusa. ['maposns . T'npponus YMmeTh
(4 1- HEOPraHUYECKUX OPraHUYECKUX BEILIECTB U €TO KapOOHATOB - onpeodenamsp: XapaKkTep
42) COCJIMHEHU I MPAKTUYECKOE 3HAYEHUE JIJIS HIEJIOYHBIX METAJUIOB | CPEJIbI B BOJHBIX
MOJTyYEHUS TUJIPOIU3HOTO CIUPTa U M HUTPATOB IIUHKA pacTBopax
MbLIa. bruonornueckas posb rugponusa | uiau csuHua (1), HEOPraHUYECKUX
B IUTACTUYECKOM U SHEPTreTUUYECKOM KapOu/1a KaabIus COCIMHCHHI

0OMEHE BEIIECTB U SHEPTUH B KIIETKE.
[M'unponu3 HeoOpraHMYeCKNX BEIECTB.
Tpu ciyyas ruaponusa coneid. Cpena
BOJIHBIX PACTBOPOB: KUCJIas,
HEUTpanbHas, ea04Hast. Booopoouusiii
nokazamens (pH) pacmeopa.
HeobpaTtumerit rugpomnus.
[IpakTrueckoe NpUMEHEHUE
THIPOJIH3A.

JI. Pa3nbie cinydaun
TUIPOJIN3A COJIEH
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11-12 | OkuciaurenbHO- CrernieHb OKHUCIICHUS DJIEMEHTOB. . IIpocrerimme 3HaTL/IOHUMATH
(43- BOCCTaHOBHUTEIIbHBIE OmnpeneneHre CTENICHN OKUCIICHHS TI0 | OKHCIIUTEIBHO- - gavicHellue
44) peakuu dopmyne coequnenus. [lonstre 00 BOCCTAHOBHUTEJIbHBIE | XUMUUECKUE NOHAMUA:
OKHUCJTUTEIIBHO-BOCCTAHOBUTEIIHBHBIX peaKIuu: CTCTICHb OKHCJICHHSI,
peakuusx. OKUCIICHHUE U B3aMMOJICHCTBHE OKHUCJIUTEITb U
BOCCTaHOBJICHHE. OKUCIIUTEb U IIUHKA C COJISTHOU BOCCTaHOBHTEIIb,
BOCCTAaHOBHTEIIb KHUCIIOTOW U XKeJe3a C | OKUCIICHUE U
cynbdarom menu (I1) | BoccTaHOBIICHHE
YMmernb
JI. Tlonyuenue - onpeodenamep:
BOZIOpOJIa BaJICHTHOCTbH U CTEIICHb
B3aMMO/ICHCTBHEM OKHUCJICHHSI XUMHUYECKHX
KHUCJIOTBI C ITMHKOM | 3JICMEHTOB, OKHCIIUTEb U
BOCCTaHOBHTEIIb
13 Inekmpoau3 INeKmpoau3 Kaxk OKUCIUMENbHO- 1. Mopenb
(45) 80CCMAHOBUMENbHBII NPOYECC. AIIEKTPOIN3EPa;
Dnekmpoau3 pacniasos; pacmeopos MO/IeIb
(Ha npumepe x10puda Hampusi). AIIEKTPOJIU3HON
[IpakTueckoe mpuMeHEeHHE BaHHBI JJI51
ANEKTPONH3A. DNeKMPOIUMUUecKoe MOJTYYCHHUS
nosydenue antoMUHUs TIOMUHUS
14 O6o00menune n BrimosiHeHne ynpakKHEHHM, pelIeHe Ymerh
(46) CUCTeMaTH3alus 3HAaHUH 10 | 3a/1a4 - onpeoenams: Xapakrep

TCMC.

Cpelbl B BOJIHBIX
pacTBopax
HEOPraHUYECKUX
COCIMHCHUIA;

- 00BACHAMD:
3aBUCUMOCTh CKOPOCTH
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XUMHUYECKOU pEAKLIUU U
MIOJIOKEHUS] XUMHUYECKOTO
paBHOBECUS OT
pa3Iu4HbIX PAKTOPOB

15 Kounrposbnas padora Ne2

(47) 1o TeMe 3 «XUMHYCCKHUE
PEAKIINMY

16 AHaJIN3 KOHTPOJILHOM

(48) paboThI

Tema 4. Bewyecmea u ux ceoiicmea (18uac)

1 (49) Knaccuduxanus [IpocTeie U ClIOXKHBIE BELIECTBA. JI. UcneiTanne 3HAaTH/IOHUMATH
HEOPTraHUYECKUX Oxkcuppl, UX KiaccupuKaius; pacTBOPOB KUCIIOT, - A ICHeIlUIUE 8eUlecmeda
COCJIMHECHU N TUJIPOKCHUABI (OCHOBaHUS, OCHOBAaHWH U COJIEH | U Mamepuasvl. OKCUIbI,

KHUCIIOPOHBIE KUCIOTHI, aM(OoTepHbIE);
KJIaccuUKaIus KUCIOT U OCHOBaHUH.
Conu cpengnue, Kucavle, 0OCHO8HbIE.

HHAUKATOpaMHU

OCHOBAHMSI, KUCJIOTHI,
COJIH

YMmernb

- Ha3vleamv V3yUYCHHBIC
BEIIIECTBA MO
«TPUBHAIIBHOW) WIIN
MEXKIYHAPOTHOM
HOMEHKJIATYypE;

- onpeoenamp: XapakTep
Cpellbl B BOJIHBIX
pacTBopax
HEOPraHUYECKUX
COCJIMHEHU I
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2 (50)

Knaccuduxanus
OPraHUYECKUX COCITMHEHU U

YraeBoaopoabl: AJKaHbl, aTKEHbI U
JIMCHbI, AJIKUHBI, APCHBI.

Kucnopoaconepxkariue CoeIMHSHUS:

OJIHO- U MHOT'OAaTOMHBIE CIIUPTBHIL,
(deHou1, anbaeruibl, OHHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI, CIIOKHBIE
3(UpBIL, KUPBI, YTIEBOBI.
A3zoTconepxaniue COeJUHEHHUS:
aMUHBI, AMUHOKHCIIOTHI U OEJIKH

3HATL/IOHUMATD
-eadicHeuwue
Xumuueckue NOHAmMuA:
- (pyHKIIMOHAIbHAs
IpyIIa;

- 6avicHellwue geuiecmaed
U Mamepuaspl: METaH,
STHUJICH, alleTHUJICH,
ATaHOJI, OCH30J1, )KUPHI,
MblJIa, TJII0K03a, caxaposa,
Kpaxmas, KJIeT4aTka,
OeJIKH

YmMmerhb

- Ha3vl6amv V3yUYCHHBIE
BEIIIECTBA MO
«TPUBUAIBHON» WU
MEXKIYHAPOIHOM
HOMEHKJIaType;

- onpeoenamup:
MIPUHAIJICKHOCTD
BEIIIECTB K Pa3IMUHBIM
KJIacCaM OpraHUYECKUX
COCJIMHECHUN
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3-4

Metauiel

IlonoxxeHue MeTAJLIIOB B

/1. BzanmopencTeue

3HATH/TIOHUMATH

(51- NEPUOIMYECKON CUCTEME U CTPOEHUE HATpUs U CYPBMBI C | - 8axcHelluue eeuiecmeda
52) ux atoMoB. [IpocTelie BemecTBa — XJIOpOM, XKEJe3a ¢ U Mamepuaspl. OCHOBHBIE
metaiel: O0mue pusuveckue u cepoit. ['openue METaJJIbl ¥ CIJIABbI
XUMHYECKHUE CBOMCTBA METAJLIOB! Mar"vs ¥ alllOMUHUS | YMeETh
B3aUMOJIEMCTBHE C HEMETAIIIAMU B KHCJIOPOJIE. - XapaKkmepu3zoeamu:
(KHCIIOPOJIOM, XJIOPOM cepoit), ¢ Bojoi. | B3aumopeiicTBue DJIEMEHTBI METAJLIBI
DNEKTPOXUMUYECKHUM PSAJl HAMIPSKEHUH | IIETTOYHO3EMENbHBIX | MaJIbIX MIEPUOIOB 110 UX
MeTaJuI0B. B3aumoaeicTBre METANIOB | METAJUIOB C BOJIOM. MIOJIOKEHHUIO B
C pacTBOpamu KUcioT U cojeil. Obmue | B3aumoneicTeue MEPUOINYECKON CUCTEME
CIOCOOBI MOTYYEHUSI METAJIOB. HaTpus ¢ atanosoM, | JI.M. Menneneesa; obmiue
B3anmopelicTBue HaTpus € 3TAHOJIOM M | IMHKA C YKCYCHOM XUMHUYECKHE CBOMCTBA
¢denosioM. 3HaUeHNE METAJIIOB B KHCJIOTOM METaJIJIOB,;
NPUPOJIE U KU3HU OPraHU3MOB B3aumoneiictBue - 00bACHAMY:
MEJIA C KUCIOPOAOM | 3aBUCHMOCTb CBOMCTB
U CEpOIl. METaJIJIOB U CIUIABOB OT
AJTOMUHOTEPMUS MX COCTaBa U CTPOECHUS
JI. O3HakomiieHue ¢
KOJIJIEKIINEN
METaJIJIOB U UX
COCIMHEHUSAMU;
pynamu
5(53) | Kopposus memanios lonamue xopposuu. Xumuueckas /. Pesynprarsl

KOppo3usl. INeKmpoOXuMu4ecKkas
koppo3sus. Cnocobvl 3auumul
Memainioe om Koppo3uu

KOPPO3UU METAJIIOB
B 3aBUCHUMOCTH OT
YCJIOBUH €€
MPOTEKAHUS
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6-7

Hemertamiel

IlonoxxeHre HEMETAIIJIOB B

. Bo3ronka noja.

3HATH/TIOHUMATH

(54- NEPUONYECKON CUCTEME, CTpOeHUE uX | M3rotoBneHue - gavIcHell e geujecmea

55) aTOMOB. DJIEKTPOOTPULIATETbHOCTD. WOJHOM CIIUPTOBON | U Mamepuavl.
Hemeramnel — mpocTeie BeleCTBa. HACTOMKU. B3anmMHOE | HEMETaIUIbI
ATOMHOE ¥ MOJIEKYJISIPHOE CTPOEHHUE BBITECCHEHHE Ymerb
ux. CpaBHUTENIbHAS XapAKTEPUCTUKA rajoreHoB u3 - XapaKkmepu3zoeamu:
rajioreHoB Kak HanboJjee TUTTUYHBIX pPacTBOPOB UX COJICH. | 3JIEMEHTHI HEMETAJLIbI
MPEICTABUTENCH HEMETAIIIOB. ["'openue cepsol u MaJIbIX IEPUOJOB O UX
OxkucnutenbHbIE CBOMCTBA HEMETaIIOB | dhochopa B MOJIOKEHUIO B
(B3aMMOJICCTBHE C METAINIAMU U KHUCJIOPOJIe MEPUOIUUECKON CUCTEME
BOJIOPOJIoM). BoccTaHoBUTEIBHBIE J.1. Menneneena;
CBOICTBAa HEMETAJIJIOB o01I1e XUMHUYECKHUE
(B3aumoieiicTBre ¢ Oosee CBOWCTBA HEMETAJJIOB;
3JIEKTPOOTPULIATEIbHBIMU - 00bACHAMY:
HEMETAJJIAMHU U CIIOKHBIMU 3aBUCHUMOCTh CBOICTB
BEILECTBAMU -OKUCIUTEISIMHU. HEMETAJIJIOB OT UX
braropoaHele ra3bl COCTaBa U CTPOCHUS

8-9 Kucnoter Heopranndeckue | Knaccudukanms HeopraHU4ecKux u J1. Paz0aBnenue 3HaTh/MOHUMATH

(56- U OpraHuYeCcKue opraHu4eckux kuciot. Oommue KOHILICHTPUPOBAHHOM | - 8aJCHelluue eeuecmaea

57) CBOMCTBA KUCJIOT: B3aUMOJEHCTBUE C CEPHOMN KHCIIOTBI. U Mamepuaipl: CEpHasi,
MeTaJljlaMy, OKCHIaMU METaJIJIOB, BzaumopeiictBue COJIsIHasl, a30THAS U
TUAPOKCUAAMH METAJIJIOB, C COJISIMU, KOHIICHTPUPOBAHHOM | YKCYCHAsl KUCJIOTBI
crupTaMu (peakius dTepruuKaImm). CEPHOM KHUCJIOTHI C YmMmerb
Ocobvie ceolicmea a3omHou u caxapom, -HA3bl6amb: KUCIIOTHI 10
KOHYEHMPUPOBAHHOU CEPHOU KUCTIOM LEJUTIJIO30H U «TPUBHAIIBHON» WU

MEIBI0 MEXKIYHAPOIHOU
JI. O3HakOoMJIEHHE C | HOMEHKJIATYpE;

KOJUJIEKIIMEN KUCIOT
JI. Bzaumoeiicteue

- onpeoensamp: Xapakrep
Cpebl B BOJIHBIX
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COJISITHOM KUCJIOTBI U
pacTBOpa YKCYCHOU
KHUCJIOTBI C
METaJUIaMU,
OCHOBAaHUSIMU U
COJISIMH.

pacTBOpax KUCIOT;

- Xapakmepu3oeama:
-00IIMEe XUMHUYECKUE
CBOMCTBA KHCJIOT

- 00BACHAMD:
3aBHCUMOCTH CBOMCTB
KHUCJIOT OT UX COCTaBa U
CTPOCHMUS,

- 8bINOJIHAMb
Xumuueckuil
9KCHepuMeHnm 1o
pacno3HaBaHUIO
BaXKHEHIIINX
HEOPraHUYECKUX U
OPraHUYECKUX KUCIIOT

10-11
(58-
59)

OcHoBaHUA
HEOpraHUYeCKue 1
OpraHUYeCKue

Kinaccudukarus ocHOBaHMIA.

XUMHAUYECKHUE CBOMCTBA OCHOBAHUIM:

B3aMMOJICHCTBHE C KUCJIOTAMH,
KHUCJIIOTHBIMU OKCHIAMH U COJISIMH.
Paznoxenne HepacTBOpUMBIX
OCHOBAHHUU

JI. O3HaKOMJICHHE C
KOJIJIEKIINEN
OCHOBaHMU

JI. [lonyuenue u
CBOMCTBA
HEPACTBOPUMBIX
OCHOBaHHUU

3HATH/IIOHUMATH

- 8aIICHelUe 6euiecmaea
U mamepuail.
HEpPAaCTBOPUMBIC
OCHOBAHMSI, IIE€JI0YU
YMmernb

-Ha3b16amMb: OCHOBAHUS
110 «TPUBHAIBHOW WJIN
MEXKYHAPOIHOMN
HOMEHKJIATypE;

- onpeoenamp: XapakTep
Cpellbl B BOJIHBIX
pacTBOpax LIEJIOYEN;

- XapaKkmepu3o8amao:
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-00IIMEe XUMHUYECKUE
CBOMCTBa OCHOBAaHM I

- 00BACHAMD:
3aBHCUMOCTH CBOMCTB
OCHOBAHMU OT UX COCTaBa
Y CTPOEHUS;

- 8bINOJIHAMb
Xumuueckuii
9KCnepumMeHnm 1o
pacrno3HaBaHUIO
BaXKHEHIIINX
HEOPraHUYECKUX U
OPraHUYEeCKUX OCHOBAHUI

12-13
(60-
61)

Comu

Knaccudukanus coneit: cpeanue,
KUcavle U OCHOGHble. XUMHUUECKUE
CBOMCTBA COJIEH: B3aUMOJIECTBUE C
KHCJIOTaMH, LEJI0YaMH, METaJUIaMU U
consamu. [IpencraBurenu cosiet U ux
3HaueHue. XJIOpu HaTpus, KapOoHAT
Kanblus, hocdat Kaabius (CpeaHue
COJIN); TUIPOKAPOOHATHI HATPUS U
aMMOHHSI (KUCIIBIE COJIN);
ruapokcokapoonat meau (I1) —
MajaxuT (OCHOBHAs COJIb).
KauecTBeHHbIE peakiiuu Ha XJIOPUI-,
cynb(dar- u kapOOHAT-aHUOHBI, KATHOH
aMMOHUsI, KaTuoHbI xene3a (I1) u (L)

. O6pa3ipl
MMHUIIEBBIX
MIPOJIYKTOB,
coJIepIKaIux
rUApoKapOOHATHI
HATPHUS 1 aMMOHHS,
HUX CIIOCOOHOCTBD K
Pa3JIOKEHUIO TIPH
HarpeBaHUU.
I"'amenune compl
YKCYCOM.

Jl. KauecTBeHHBIE
peaKIuy Ha KaTHOHBI
1 QaHUOHBI

JI. O3HaKkoMJIeHHUE C
KOJIJICKITUEH

3HaTH/MOHUMATH

- 6aviCHellwue eeuecmaea
U Mamepuassl. Coju,
MUHEpaJIbHbIE YI00pEHUS
YmMmerhb

-HA3bl6amMb: COJIU 1O
«TPUBHAIIBHON» WJIH
MEXIYHAPOIHON
HOMEHKJIATypE;

- onpeoenamp: Xapakrep
Cpelbl B BOJIHBIX
pacTBOpax COJIEH;

- Xapakmepu3oeamau:
-00IHe XUMHUYECKHE
CBOMCTBA COJICH

- 00BACHAMD:
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MUHEPAJIOB U
OMOJIOTUYECKUX
MaTepua’soB,
COJIepIKaITUX
HEKOTOPBIE COJIU

JI. I'maponus
XJIOPUIOB U
aleTaToB MIETOYHBIX
METaJIJIOB

3aBHCUMOCTbH CBOMCTB
COJICHM OT UX COCTaBa U
CTpPOCHUS,

- 8bINOJIHAMb
Xumuueckuii
9KCHepuMeHnm 1o
pacrno3HaBaHUIO
Ba)KHEHIIINX CcOJeH

14 I'enetnueckas cBsA3b mexay | [IoHSATHE O TEHETUYECKOW CBSI3U U YMeTh
( 162) KJIaCCaMHM HEOPTaHUYECKUX | TCHETUYECKUX Psax B - Xapakmepu3oeamau:
U OPTaHUYECKUX HEOPraHWYECKON U OpraHuYeCcKon 00IIIHEe XUMHUYECKHE
COeIUHCHUM XUMHU. ['€eHeTHYeCKu psia MeTasuia. CBOMCTBA METAJIJIOB,
['eneTnueckuit psig HEMETAILIA. HEMETaJJIOB, OCHOBHBIX
Oco0eHHOCTH TEHETHYECKOTO psijia B KJIACCOB HEOPTaHUYECKUX
OPraHUYECKON XUMUHU Y OPraHuYeCKUX
COeIMHEHUH
15 IIpakTuyeckas padora XHUMHUYECKUN DKCIIEPUMEHT I10 Ymernb
(63) Ne2 «Pemenue PacnoO3HABAaHUIO BaXKHEUIIINX - 6bINOJIHAMD
AKCIIEPUMEHTAJIBHBIX 3a/1a4 | HECOPTAaHUYECKUX U OPraHUYECKUX Xumuueckui
Ha WJICHTU(PUKAITIIO BCIIICCTB 9KCHepuMeHm 10
OPTaHUYECKUX U pacno3HaBaHHIO
HEOPraHUYECKUX BAXKHEUILIHAX
COCJMHCHMII» HEOPTraHUYECKUX U
OPTraHWYECKUX BEIIECTB
16 O06o001enue n BrinosiHeHrEe ypa)kKHEHUM, pelIeHHE Ymern
(64) cHCTeMaTHu3aIys 3HaHUuM 110 | 3aJ1a4 - Ha3vleambv VU3yYCHHBIE

TCMC.

BEILIECTBA MO
«TPUBHAIBHON» WU
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MEXKIYHApOIHOU
HOMEHKJIATYpE;

- Xapakmepu3o6ama:
00II1e XUMHUYECCKHUC
CBOMCTBA METAJLJIOB,
HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
1 OPTaHUYECKUX
COCMHEHUM, CTPOCHUE U
XUMHYECKHUE CBOMCTBA
M3YUYEHHBIX OPraHUYEeCKUX
COeIMHEHUH

17 KonTpoabHasi pabora Ne
(65) 3 no Teme 4 «BemiecTBa u
UX CBOWCTBa»
Tema 6. Xumusn u yncusnn(4 uaca)
1 Xumusi u nodceOHesHaAs Morwwue u yucmawue cpedcmsa. . O6pa3sibl cpeacTB
(66) JHCU3Hb UeNloseKd IIpasuna b6ezonacHotl pabomul co TUTHEHBI U
cpeocmeamu OblMoBo XUMUMU. KOCMETHUKHU

Xumuueckue seuecmea Kax
cmpoumenbHvie U N0Oe0UHble
mamepuanvl. Bewecmaa,
ucnonvzyemvle 8 noaucpaghuu,

cusonucu, CKyaibnmype, apxuniekmype.

bvimosas xumuueckas cpamoniHocnis.

JI. 3HaKOMCTBO ¢
o0Opa3ramMu MOOIIHX
U YUCTAIAX
cpenctB. M3yuenue
WHCTPYKLUU 10 UX
COCTaBy U
MIPUMEHEHUIO
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(67)

XUMHS ¥ IPOU3BOACTBO

OO6muue nmpeacTaBIeHUs O

ITPOMBIIIIJICHHBIX crocobax MMOJIYUCHUA
XUMHUUYCCKUX BCUICCTB HA IIPUMCEPC
IIPOU3BOACTBA CGpHOfI KHCJIOTBI

1. Moaenu
MPOU3BOJACTBA
CEPHOU KUCIIOThI

YMmerb

- UCnOo1b306amb
npuoopemenHbvle 3HAHUA
U yMeHUs 6
npaKmuyeckou
oeamenbHoOCmuU U
NO6CEOHEBHOIL HCUZHU
JU1s1: OOBSICHEHUS
XUMUYECKUX SIBJICHUM,
MIPOUCXOSAIINX

Ha MPOU3BO/ICTBE;
onpeaeICHUs
BO3MOXHOCTH
MPOTEKAHUSI XUMHYECKUX
MpEeBpaIlCHUN B
Pa3INYHBIX YCIOBUAX U
OLICHKH X MOCJEICTBUN

(68

XUMHUS U DKOJOTHUS

XUMHYECKOE 3arps3HCHUE
OKPY’KAIOIIEH CPEBI U €TO
MOCJIEICTBUS

Ymernb

- UCNOIb306aAMb
npuoopemenHvle 3HAHUA
U yMeHus 6
HPaAKmu4yecKou
odeamenvHOCMU U
NOBCEOHEBHOIL HCUZHU
JUISL: DKOJIOTUYECKH
IPaMOTHOT'O TIOBEJICHUS B
OKPY’KAIOIIEH CPEAE;
OIICHKH BIIHSTHUS
XUMHUYECKOTO
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3arpsizaenusa OC Ha
OpraHu3M 4eJoBeKa U
JIpyTUE KUBbBIC
OpraHU3MBI
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