MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«Cpennss mkona Ne3»
r. Korensnnua KupoBckoit obnactu

PaccmoTpeHo Ha SKCIIEpTHOM COBETE YT1Bepxkaaro
« » 2020 r. HMupexrop MBOVY CIII Ne 3
r. KorenbHuya
[Ipencenarens / O.I1. Koznosa /
/ C. B. Ilnexos / [Mpuka3 Ne oT

Pa0ouast nporpamMmma no XuMuu
11 kaace
IIpopuabHbIA YPOBEHb

(3 gaca B Hememo, Bcero 102 yaca)
Ha 2020-2021 y4eOHbIii roA

CocTraBuTEIIb:

Hémuna E.B.,

YAHUTEIIbh XUMUHU

NepBOH KBaTU()UKAITMOHHON
KaTeropuu

Koreapanu, 2020



IosicHuTEIBLHASA 3aNIHCKA

Pabouass mporpamMma mo XMMHM cocTaBieHa Ha ocHOBe [IpumepHON MporpaMMbl CpegHero oOIIero
o0pazoBaHusl MO XUMHHU (IPOQUIBHBIA ypoBeHb), a Tak ke [Iporpammer kypca xumun g VINI-XI kraccos
00111e00pa30BaTENbHBIX yupexacHul (mpoduibHeiii ypoBeHb). Aptop: O.C. T'abpuensH, Hpoda, M.,2019
rox,78c.

[Iporpamma paccumrana Ha 102 yaca B XI kiacce, u3 pacuera - 3 yueOHBIX Yaca B HEACIIO, U3 HUX: JIJIS
MPOBENICHUS KOHTPOJBHBIX - 5 4acOB, MPAKTUYECKUX padoT - 8§ 4acoB, 1abOpaTOpHBIX OMBITOB - 10. YuuThBas
MPOOJDKUTENILHOCTD yu4eOHOro rona (34 Hezenu), MiIaHupoBaHue cocTaBiieHo Ha 102 gaca.

B paboueil mporpaMme Haluld OTpakKeHHWE LENW W 33/a4d M3YYCHHs] XUMHUHU Ha CTYNEHH TOJHOTO
ob1ero o0pazoBaHusl, U3JIOKEHHBIE B MOSCHUTENBHON 3anucke [IpuMepHOi mporpaMMel o XuMud. B Hell Tak
e 3aJI0KEHBl BO3MOXKHOCTH MPEAYCMOTPEHHOTO CTaHIapTOM (OPMHUPOBAHUS Y 0OyUaromuXCcsl 00meydeOHbIX
YMEHHI 1 HABBIKOB, YHUBEPCAIBHBIX CIIOCO0AX JESITENbHOCTH U KIFOUEBBIX KOMIIETCHIIUH.

[puHmIE 0TOOpPa OCHOBHOT'O M JIOMIOJHHUTEILHOT'O COJICPKAHMS CBSI3aHBI C IPEEMCTBEHHOCTRIO IeNei
00pa3oBaHHUsl Ha Pa3IMYHBIX CTYNEHSX M YPOBHSIX OOYYEHUS, JIOTUKOW BHYTPHITPEAMETHBIX CBS3EH, a Tak ke
BO3PACTHBIMH OCOOCHHOCTSIMH YUaIIUXCS.

H3yuenue xumuu ¢ cmapuieil wiKkoie HA NPOPUILHOM YPOGHE HANPABIEHO HA O00CHUNICEHUE
cnedyrouux yenei.

o OcBoeHHE CHCTeMbl 3HAaHUH O (YHIAMEHTAJIBHBIX 3aKOHAX, TEOpUAX, (aKTax XUMUH,
HEOOXOAMMBIX IS MOHUMAHHUs HAYYHOH KapTUHBI MUPA.
o OBjajeHHe YMEHHUSIMH TPUMEHSATH IOJYYCHHbIC 3HAHHUS JJIsi OOBSICHEHHUS DPa3HOOOpA3HBIX

XUMHUYECKUX SIBJIEHUW U CBOWCTB BEHIECTB, OLIEHKM POJM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUUA W
TIOJIY9CHUH HOBBIX MaTepHaioB. Pa3BUTHE MMO3HABATEILHBIX HHTEPECOB M MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B
MIPOIIECCE CAaMOCTOSITENHHOT'O TIPHOOPETEHUS] 3HAHUM B COOTBETCTBUHM C BO3HHUKAIOMIMMH KHU3HEHHBIMH

MOTPEOHOCTSMHU.

. Bocnutanne yOexa€HHOCTH B TIOBUTHBHOW pONM XHUMHH COBPEMEHHOTO OOIIEecTBa,
HEOOXOMMOCTH XUMHUYECKH IPaMOTHOI'O OTHOILEHUS K CBOEMY 37I0pPOBBIO U OKpYXKAIOLeH cpere.

. IIpumeneHue NONy4EHHBIX 3HAHUN W yMEHMH Ij1s1 0€30IIaCHOTO HCIIOJIb30BAHMS BELIECTB U

MaTepuaoB B JIAOOpPaTOpuH, OBITY, CETLCKOM XO3SHCTBE M HA MPOU3BOJCTBE; PEIICHNS NMPAKTUYECKUX 3a/1a4 B
MIOBCEJIHEBHOM JKHM3HHU; INPEXyNpPEXKICHUs SBICHUN, HAHOCAIIMX Bpel 3/I0POBBIO UYEIOBEKA M OKpYKaromen
cpere; MpoBEAEHHE HCCIIEN0BATEIbCKAX PAdOT; CO3HATENILHOIO BBIOOpa NMpodecchu, CBA3aHHON C XUMHEH.

Ha ocHoBaHMM TpeOOBaHMI TOCYJapCTBEHHOIO O0pa30BaTENbHOTO CTaHAApTa B COAEPIKaHUU
KaJICHIapHO-TEMaTHYECKOr0  IUIAHUPOBAHMSA  PEAJM3YIOTCS  aKTyalbHble B HACTOSIIEE  BpeEMs
KOMIIETEHTHOCTHBIN, IMYHOCTHO OPHEHTHPOBAHHBIH, IESTEIEHOCTHBIHN ITOIXO0/IbI, KOTOPBIE ONPEAEIIOT 3a1a4i
o0yJeHuUs:

- YMEHHE CaMOCTOSITEIbHO W MOTHBHPOBAHHO OPTaHM30BHIBATH CBOIO MO3HABATEIBHYIO JEATEIHLHOCTD
(OT TOCTaHOBKH LIETH 10 TTOJTYYEHHS U OIIEHKH Pe3yJIbTaTa);

- HCIIONB30BaHME 3JEMEHTOB IPHYMHHO-CIEACTBEHHOIO M CTPYKTYPHO-()YHKIHMOHAJIBHOTO aHAJH3a;
HCCIIEI0OBAHNE HECIIOKHBIX PEaIbHBIX CBSA3EH U 3aBHCHMOCTEH;

- OIIPE/ICNICHNE CYITHOCTHBIX XapaKTEPUCTHK U3y9aeMOT0 O0BEKTa;

- CaMOCTOSITENIBHBIA BBHIOOP KPUTEPUEB JUIS CPABHEHUS, COIOCTABICHUS, OLEHKH M KJIACCHU(HUKAIHMH
00BEKTOB;

- OUCK HY>KHOM WH(OpPMALIH 10 33JaHHOW TeMe B HCTOYHHUKAX PA3IMYHOrO THIIA; YMEHHE Pa3BEPHYTO
00OCHOBBIBATh CYXIICHHUS, [aBaTh OIpENENCHUS, NPUBOANUTH JOKAa3aTeNbCTBA; OOBSICHEHHE W3YYEHHBIX
TIOJIOXKEHUH Ha CaMOCTOSATEIBHO O00paHHBIX KOHKPETHBIX IPUMEpax;

- OLEHMBAaHME M KOPPEKTUPOBKA CBOErO IIOBEICHMS B OKPYKAIOIIEH Cpeie, BBHINOJHEHHE B
MPAaKTHYECKOH JIEITETbHOCTH M B TIOBCEIHEBHON KU3HH YKOJIOTHUECKUX TPEOOBAHHIA;

- HCIOJIb30BAaHHE MYJIBTHMEIUUHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJNOTMH sl 00paboTKwy,
nepeaayn, CHCTEMaTU3alMy HHPOpMaNuy, co3laHus 0a3 JaHHBIX, MPE3CHTAIMN PE3YJIbTaTOB MO3HABATEIHLHON
Y TIPaKTUYECKON IS TEIbHOCTH.

OcHoBHOM (opMOH opraHuzanyu ydeOHOro Iporecca sBISETCS KIAcCHO- YpouHas cucrema. B
Ka4ecTBE JOMOJTHUTENBHBIX (POPM OpraHU3aluy 00pa30BaTEIFHOrO Mpolecca Ha YPOKax UCIONb3YeTCsl cCucTeMa
KOHCYJIBTAIMOHHOM  TOJUIEP)KKH, WHIMBHIYaJIbHBIX  3aHATHH, JIEKIIMOHHBIC, CEMHHAPCKUE 3aHSTHS,
camMocToATeNbHAsl paboTa ydamuxcs C MCIOIb30BAaHUEM COBPEMEHHBIX HMH(G)OPMALMOHHBIX TEXHOJIOTHH.
Opranu3zamus COpoBOXKICHNS yJaluxcsl HalpapJieHa Ha :

- CO3JIaHKE ONTHUMAJIbHBIX YCIOBHHA 00yUYEHUS; - HCKITIOYEHUE ICUXOTPAaBMUPYIOMINX (PaKTOPOB;
- COXpaHEHHUE NICUXOCOMAaTHIECKOT'0 COCTOSTHUS 310POBbS YUAIHXCS;
- pa3BUTHE MOJIOKHUTEIBHOW MOTUBALIMH K OCBOCHHIO TUMHA3UYECKON MTPOTrPaMMBI;



- pa3BUTHE HHIUBHYATbHOCTH U OJAPEHHOCTH KaXKJO0T0 peOeHKa.

Pabouast mporpamMmma opueHTHpOBaHa Ha UCIIONB30BAHNE YUeOHHMKA:

Xumust 11 xmacc. IIpodunbHbiii ypoBeHb: YueOHUK i oOmieoOpazoBaTenbHbIX yupexaenuid O.C.
labpuensa. — 15- e usn., crepeorun. — M.: [ipoda, 2019.

AHanu3 aBTOPCKOW MpOrpamMMbl MOKa3ad, 4To (OpMYIHpPOBKAa TEM M pa3leiioB U HE COOTBETCTBYET
[TpumepHoit mporpamme. CozepkaHue ydeOHHKa HE BCeraa OTBeYaeT NPHUMEPHOW M aBTOPCKOHM Mporpamma,
mo3TOMy (QOpMyIUpoBKa TeM ypokoB Ne 19-24 (mo Teme: «BemecTBo») W IJIaHUPOBAHHE COCTABICHO IIO
[TpumepHO#t mporpaMMe U He COOTBETCTBYET y4eOHUKY. B yueOHMKeE 3TOT MaTepral MPaKTUIECKH OTCYTCTBYET,
100 AIIEMEHTHI ATUX 3HAHUH HAXOJSITCS B PACCETHHOM BHJIE.

Ha ocHoBanuu Toro, uro paboyast mporpamma Oblia cocTaBieHa Ha ocHoBe [IpuMepHO# mporpaMMel
cpenHero obiero 00pa3oBaHus IO XUMHU ¥ aBTOPCKO#, OBUIN BHECEHBI CICAYIONINE N3MEH CHUSI:

- B aBTOPCKYIO:

v HauMEHOBaHHUE Pa3/IeNiOB U TEM COOTBETCTBYIOT [IpumepHoii mporpamme;

v BCE JIEMOHCTpAIlMH, JIaOOpaTOpHBIE OMBITHI, MPAKTHYECKUE 3aHSTHS B3SATHl W3 MPHUMEPHOU
MIPOrpaMMBbI; BBEAECHBI TEMBI «METO/bI MO3HAHUS B XUMUNY; U «XUMUS U KUZHBY;

v BKJIIOYEH YpOK 1Mo Teme: «EauHas mpupoaa XMUMHUYECKHUX CBA3EH», TaKk KaK OH COOTBETCTBYET

[Ipumepnoit nporpamme (xot1st orcyTcTByeT B CTanmapre);
INpaxTrueckue pabOThI U3 IPAKTUKYMA IIEPEHECEHB] B COOTBETCTBYIOIIME TEMBI Kypca
- B IPUMEPHYIO:

v o0IIMe XUMHYECKHE CBOICTBA METAJUIOB (yYMTHIBasg TpeOOBaHUS K YPOBHIO MOJATOTOBKH
BBITTYCKHHKOB);
v «BogoponHas cBsa3p» U «JlucriepcHBIEe CHCTEMBD» - TEMBI TOAJIEKAT H3YyYEHHIO, HO He

BKJIFOUCHBI B Tpe6OBaHI/ISI K YPOBHIO ITOATOTOBKHU BBIITYCKHHUKOB.

Tak xak gaHHas mporpamma paccunTtaHa Ha 3 waca B Hepenmro (102 gaca), yBenrmdeHo KOJTHYECTBO YaCcOB
10 BCEM paszenaM (Kpome pasaena «MeTos! HO3HaHHSA B XUMHI), YTO MTO3BOJISIET PEAIN30BaTh IPUMEPHYIO U
aBTOPCKYIO IIPOTPaMMy.

ABTOpPCKOI1 ITporpaMMe COOTBETCTBYIOT YPOKH 10 TEMaM:

v ArperatHble COCTOSTHHSI BEIIIECTBA.
v MaccoBast 1 00beMHas1 A0S KOMIIOHEHTOB B cMecH. MaccoBasi 10 puMecei.
v KauecTBeHHBIE peakIMd Ha HEOpraHWYECKWe BEIIeCTBA W WOHBI  (MICHTU(PUKAINS

HEOPTaHWYECKUX COEAMHEHUH ).

Y4uuTeBas OCHOBHYIO HJIEI0 aBTOPCKOT0 Kypca — €AMHCTBO OPTaHUYECKOM U HEOPTaHUYECKONH XUMHHN Ha
OCHOBE OOIITHOCTH TOHSTHI, 3aKOHOB M TEOPHA, TPEIyCMaTPUBAETCS H3yUSHHE TEM 110 OPTaHMIECKOW XIUMUH:
Teopus cTpoeHus xumuyeckux coenuHeHnit A.M.bytnepoga.
Kiaccudukarys opraHmIecKuX COSTHHCHHM.
Oco0EeHHOCTH peaKIiii B OPTaHMICCKON XHMHH.
Teopwust crpoenmst xuMudeckux coennHeHnii A.M.bytieposa.
I'enerndeckas cBA3b MEXIY KIaCCAMU HEOPTaHUYECKUX W OPTAaHWIECKUX COSTMHEHHA.

Conep:xkanue nporpammsl o xumum B 11 kiacce (mpo¢u/ibHbIH YPOBEHb)
PA3AEJI 1. METObI IO3HAHUWS B XUMHMU (1 yac)
Hayunbie MeToapl TO3HAHUS BEIIECTB M XUMUYECKUX SBIEHHH. PoIlb SKCrIepUMEHTa U TEOPUH B XUMUH .
PA3JEJ 2. TEOPETUYECKHUE OCHOBBI XUMHUH
Tema 1.Cmpoenue amoma (9 uacos)

Amom- cnooichaa wacmuya. SImpo M dIEKTPOHHAS 000JI0YKa. DIIEKTPOHBI W MPOTOHBL. MUKpPOMHUDP H
Makpomup. yanusm gactury Mukpomupa. Cocmosnue 31eKmpona 8 amome. JNEKTPOHHOE 00JIaKO U opOUTab.
®dopwma opburarneii (s, p, d, f). [maBHOE KBaHTOBOE YKCIIO. DHEPTETUUECKUE YPOBHU U IMOAYPOBHHU. B3auMocCBs3b
TJIABHOTO KBAaHTOBOT'O YMCIIA, TUTIOB U (hopM opOuTaIeld 1 MaKCUMAIIBHOTO YHCIIa 3JIEKTPOHOB Ha TTOYPOBHAX U
ypoBHsx. [lpuamun [aynmu. DnektporHas GopMyna aToMOB 31eMeHTOB. | paduueckue 31eKTpOHHBIE () OPMYIIBI
u npaBwio ['yama. DnektpoHHO-Tpadudeckue GOpMyITbl aTOMOB 3JIEMEHTOB. JJEKTPOHHAs KiacCHU(UKaIUs
JJIEMEHTOB TIO0 CeMeWCTBaM. BaienmHble 603MONCHOCHU AMOMO8 XUMUYECKUX 3jemeHmos. BaneHTHbIe
ANIEKTPOHBI. BalleHTHBIE BO3MOXXHOCTH aTOMOB XMMHYECKHX D3JIEMEHTOB KaK (YHKIMS WX HOPMAJIBHOTO W
BO30YXIEHHOTO cocTosHUA. [[pyrue (hakTophl, ompeenstone BaJeHTHbIE BO3MOKHOCTH aTOMOB: HaJM4Me
HEMNOJIENEHHBIX AJIEKTPOHHBIX Tap. Hammuwme cBoOomnbIX opOuTaneil. CpaBHEHHWE BAJIEHTHOCTH W CTEICHU
okucnenus. [13 u Ilepuoduueckas cucmema xumuueckux dnemenmos JI. U. Mendeneesa. Ilpennocwsiiku
OTKPBITHS 3aKOHA: HAKOIUTEHHE (DaKTONOrHYeCKOro MaTepuaia, paboTsl npemmecTennnkoB M. 5. Beprenuyca,
U. B. Nlebepeiinepa, A. O. Ulankyprya, x. A. Hetonenaca, JI. 10. Meiiepa, cpe3n xumukoB B Kapncpyo,
nuyHocTHble KayectBa JI. Y. MenneneeBa. Otkpritue [. Y. MenaeneeBbIM mepuoauveckoro 3akona. Ileppas

SNANENENEN




¢dopmynupoBka ero. ['opu3zoHTanbHas, BepTHKalbHAas W JUAaroHalbHas MEPHOANYECCKHE 3aBHCUMOCTH.
[lepronnyeckuii 3akoH U cTpoeHue artoMma. M3oromsl. CoOBpeMEHHOE MOHATHE XUMHYECKOTO JJIEMEHTA.
3akoHomepHocTh ['. Moznu. Bropas dopmynupoBka mnepuomudeckoro 3akona. llepuommueckas cuctemMa U
cTpoeHne aroma. Pdusnueckuil CMBICT MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TIPYNNBl U TEPUOAA.
[IprunHBl U3MEHEHN METAJUIMYECKUX U HEMETAJUIMUECKUX CBOWCTB 3JIEMEHTOB B IPYMIAX U MNEPUOAAX, B TOM
yrcie 0oibINX U cBepxOonmpmX. TpeThs hopMynupoBKa nepuoandeckoro 3akoHa. 3Hauenue 113 u [ICXD .
W. MenneneeBa 11 pa3BUTHA HAYKU U IOHUMaHUs XUMHUYECKON KapTHUHBI MUDA.

KonTpoabhas padora Nel mo teme «CTpoeHne aroMay.

Tema 2.Cmpoenue eewgecmea. (17 uacos)

Xumuueckas ceazv. Edunas npupoda xumuueckoui ceazu. VIOHHass XMUMHU4YECKasl CBsI3b W HWOHHBIE
KpHCTa/UIMUecKue penieTkd. KoBaneHTHass XuUMHUYecKas CBs3b W ee KiIaccu(UKalus: 10 MEXaHU3My
o0pazoBaHusl (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN ), 110 AIIEKTPOOTPUIIATEIFHOCTH (IIOJISIpHAS U HETOJISIpHAs ),
Mo croco0y MepeKphIBaHMs JIEKTPOHHBIX opOuTaneil (curmMa W mH), 0 KpaTHOCTU (OIUHApHAs, JTBOWHAS,
TpoitHas, moiayTopHas). [IoasIpHOCTh CBSI3U U MOJISPHOCTH MOJIEKYJbl. KprcTanandeckue pemeTk /s BEIIeCTB
C DJTOM CBA3BIO: AaTOMHAas W MOJEKYNIsIpHas. Meraqunueckass XUMHYecKas CBA3b M MeTajuIMyecKas
KpUCTaJUTMUEcKasi pemeTka. BomopoaHas cBsA3b: MEXMOJEKYNISpHas W BHYTPUMOJEKYJSIpHas. MexaHusMm
00pa3zoBaHUsl ATOM CBSI3U U ee 3HadyeHWe. VMOHHas CBs3b KaK NpelelbHBIA Cilydail KOBAJICHTHOW MOJSIPHON
CBSI3M; MEPEX O] OHOTO BUA CBS3U B JPYroii; pa3Hble BUIBI CBA3EH B OJJHOM BEIECTBE.

Ceoticmea kosaneHmuol xumuieckou ceazu. HacwllaeMocTb, MONSIPU3YEMOCThb, HANPaBICHHOCTD.
Teomerpus monekyn. [ ubpudusayus opbumaneii u 2eomempus Mojiekyi. SP>- THOPUIN3AINS Y aKaHOB, BOJIBI,
aMMHaKa, anMasa. SP>- THOPHIM3alMs y COEIWHEHMIT 6opa, ajKeHOB, ApEHOB, IHEHOB, TpaduTa. SP -
ruOpUIM3anus Y COeTMHEHUI OepUILTHS, aTKUHOB, KapOuHa. [ 'eoMeTprst MOJIEKYJI Ha3BaHHBIX BEIIECTB.

Hucnepchoie cucmempt. IloHsaTHE 0 TUCTIEPCHBIX CUCTeMaX. JucnepcnonHas cpena u aucrnepcHas dasa.
JIeBsTh TUTIOB CHCTEM WM MX 3HA4YEHWE B MPHUPOJIE W KU3HH YeloBeKa. JlucrepcHas cucTteMa ¢ JKUJIKOM Cpemo:
B3BECH, KOJUIOMJIHBIC CHCTEMbI, UX Kinaccubukaius. 3oiu U read. ddhdexr Tunnansa. Koarymsaiusa. Cunepesuc.
MornekyisipHble U UICTUHHBIE PACTBOPEI.

Teopus cmpoenus xumuyeckux onemenmog A. M. Bymnepoea. Ilpennochlikd coO30aHUsT TEOPUH
cTpoenus : paborsl npeaumectBeHaukoB (JK. b. [lroma, ®. Bénep, L. ®. XKepap, ®. A. Kekyine), cbesn
ecrectBoucnbiTaTtenned B Illmefiepe, auuHOCTHRIE KadecTBa A. M. bytnepoBa. OCHOBHBIC TTOJOKECHUS
COBpPEMEHHOM Teopuu cTpoeHus. Buabl uzomepuun. M3omepusi B HeOpraHuueckod XumMuu. BzauMHoe BiusHUE
aTOMOB B MOJIEKYJIaX OpPraHMYECKUX U HEOpraHudeckux BellecTB. OCHOBHBIE HAlpaBICHUS Pa3BUTUS TEOPUU
CTPOEHMS - 3aBHCHUMOCTb CBOICTB BELIECTB HE TOJBKO OT XHMHYECKOTO, HO M OT HUX 3JEKTPOHHOIO U
IIPOCTPAHCTBEHHOI'O CTpoeHUs. HIyKIHOHHBIH U Me30MepHBIN 3¢ dexThl. CTepeoperyisapHOCTb.

Huanexmuyeckue 0CHOBbL _00WHOCIY _08YX _8e0VUWUX _meoputi  Xumuy. JIAaJIeKTUYECKUEe OCHOBBI
obmHoctr Teopuu nepuomuunoctu [l. Y. MenneneeBa u teopun crpoeHusi A. M. byriepoBa B craHOBIeHHUU
(paboTsI TIpeaIIecTBEHHUKOB, HAKOIUIEHHE (DAaKTOB, y4acTHE B Che3/1aX, PYCCKH MEHTAIHTET), TIPeACcCKa3aHuu
(HOBBIX 2rteMeHTOB- Ga, Se, Ge 1 HOBBIX BEIIECTB - H300yTaHa) U Pa3BUTHH (TPU (POPMYITHPOBKH).

Tonumepwi_opeanuueckue u nHeopeanuyeckue. OcHOBHbIe MOHATHS Xxumun BMC: cTpykTypHOE 3BEHO,
CTEIeHb MMOTUMEpH3aliu, MOoJIeKy sipHas Macca. CriocoObl MOTy4eHHUs IOIUMEPOB. Peakiny nmonmMepusann 1
nonukoHaeHcauuu. CTpoeHHe NONMMEpPOB: TeoMeTpuueckas (opma MaKpOMOJEKYJd, KPUCTAJUIMYHOCTh U
amop(dHocTh, crepeoperynsipHocTb. [lomumepsl opranudeckue u Heopranudeckue. Kayuyku. Ilmactmaccsr.
Bonokna. bruomonnmMepsr: 0enki M HyKJIEWHOBBIE KHCIOTHL. PacuerHble 3agaun. 1. Pacdersr mo XxuMudeckum
¢dopmynam. 2. Pacuersl, cBA3aHHBIE C IIOHATHEM «MaccoBasi AOJS» U «0ObEMHas JOMS» KOMIAHEHTOB cMecH. 3.
Boluucnenve MoJsipHOM KOHIEHTpauuu pacTBopoB. demoHcTpanmu. Monenu KpUCTaUIMYECKUX PEIIETOK
BELIECTB C PAa3IMYHBIM TUIOM CBsized. Moaenu MOneKkysa pa3inyHod reoMeTpuu. Kpucraminueckue pemérku
anMaza u rpadurta. OOpasnbl pas3iaWyHBIX CUCTEM C >KuaKoh cpenoil. Koarymsmus. Cunepesuc. Oddexr
Tunpana. Mogenu U30MepoB CTPYKTYpHOH M NpOCTpaHCTBEHHOW m3oMmepuu. CpoiicTBa Tonyona. Komreknns
I1acTMacc U BOJOKOH. OOpa3ubl HEOpraHWYeCKUX MOIMMeEpoB: cepbl. llmactuueckoii, docdopa kpacHoro,
kBapua u 1p. Mogenu monekyn 6enkos u JJTHK.

JlaGopaTtopHbie onbIThl. 1. CBOMCTBa T'MAPOKCHAOB 3JIEMEHTOB 3 mnepuona. 2. O3HaKOMIIEHHE C
oOpasuamu mjacTMacc, BOJIOKOH, Heopranuuyeckux nonumepos. IlpakTuueckasi padora Nel. «[lomyuenwue,
cobupanue u pacno3HaBaHue ra3oBy. KonTpoabHas padora Ne2 no teme «CTpoeHue BelecTBay.

Tema 3 Xumuueckue peaxyuu. (24 uaca)

Knaccuduxkayus  xumuueckux peakyuli 6 op2aHuyeckou u Heopzanuyeckou xumuu. IloHsTne o
XUMHYECKON peakiyH, e€ OTINYKE OT SAEPHON peakuyy. Peakiiuu amoTponu3anyy 1 n3oMepusanun. Peaknumy,
UAYIIME C U3MEHEHUEM COCTaBa BELIECTBA: [0 YUCIY U XapaKTepy pearupyrommx U o0pa3ylomuXcsl BEleCTB
(pazmoxxenwsi, 3aMeleHns, 0OMeHa, COeIMHEHU ); 10 u3MeHeHuto crenenerd okucienus (OBP u ve OBP); mo




terwoBoMy 3¢ dekTy (9K30- W 3HAOTepMHUYecKue); Mo ¢ase (rOMO- W TeTeporeHHbIe); MO HAIpPaBICHUIO
(oOpaTtumble 1 HEOOpaTHMBIE); IO MCIIOIB30BAHMIO KaTamu3aTopa (KaTaluTHUYeCKUE U HEKaTaUTUYECKHE); Mo
MexaHu3My (paJuKalbHblE W HMOHHBIC);, MO BUAY DHEPrUH, MHULUHUPYIOUIEH peakuuio (poToxumuueckue,
paanaloHHbIE, JIEKTPOXUMHUECKHE, TEPMOXUMHUUECKHE).

Bepoamnocmb npomexanusa xumuyeckux peaxyuti. 3aKOH COXpaHEHHs 3Hepruu. BHyTpeHHss 3Heprus
peakiuii. TeroBoit 3ddekr. Tepmoxumuueckue ypaBHeHus. Terora obpazopanus. 3akon I'. U. Iecca.
OHTponus. Bo3aMOXXHOCTH MpOTEKaHU peakluii B 3aBUCUMOCTH OT U3MEHEHHs SHEPTUU U SHTPOITUH.

Ckopocmb xumuueckux peakyuu. Pakmopul, erusgiowjue Ha ckopocms peakyuu. IIOHITHE 0 CKOPOCTH.
CKOpOCTh TOMO- M TETepOreHHOM peakiuil. DHeprus aktuBauuu. GakTophl, BIUAIONIME HA CKOPOCTh PEaKIU:
MpUpOJIa pPEarupyloluX BEIIeCTB, KaTalu3aTopbl, TeMIlepaTypa, KoHIeHTpamnus. Karamm3z romo- u
reTepOreHHbI, UX MeXaHU3Mbl. DepMEHTHI, HX CpPAaBHEHUE C HEOPTaHMYECKUMH KaTanu3atopamu. HrHOUTOpEI
U KaTanuTudeckue bl [loBepXHOCTh COMPUKOCHOBEHUS PEarupyroIX BEIECTB.

Xumuueckoe pasnosecue. lloHATHE O XWMHYECKOM paBHOBECHH. PaBHOBECHbIE KOHLIEHTpAIWH.
JunamuuHocTh paBHOBecus. Kouctanta paBHOBecusa. DakTophl, BIMSIONIME HAa CMEUIEHHE PaBHOBECHS:
KOHIIEHTpalys, aaBieHue, temnepatypa. Ilpunuun Jle Illarense. Okucrumenvro-eoccmanogumenvhoie
peakyuu(OBP). Crenenb okucienus. Kiaccudukanus peaknuii B cBeTe 3JEKTPOHHOH Teopuu. OCHOBHEIE
nousituss OBP. Meronbl cocraBnenust ypaBHenuit OBP: MeToj 35eKTpoHHOro OajiaHca, METOM TONYPEaKIIHA.
Bnusiaue cpenst Ha potekanne OBP. Kiaccuduxkamus OBP. OBP B opranudeckoil XuMuH.

Onekmpoarumuieckas _ ouccoyuayusa.  (3./.)  DNEKTPOTUTHI W  HEIJIEKTPOIUTHL.  MexaHHu3M
IMEKTPOIUTHYECKOW AMCCOLNMALMU C Pa3NUYHBIM BHIAOM CcBa3u. CBOICTBa KaTMOHOB W aHMOHOB. KHCIOTHI,
conu, ocHoBaHus B cBeTe J.J]. Crenenp O./[.u e€ 3aBHCHMOCTB OT MPUPOJIBI SJIEKTPOIIUTA M €T0 KOHIIEHTPAIIHH.
Koncranra aucconnaruu. CtynenuaTas auccoruams. CBOHCTBa paCTBOPOB AJIEKTPOIHUTOB.

Boodopoouwiii noxaszamens. Jluccormanus Bonsl. KoncranTta e€ auccoruaiui. VoHHOE TTPOM3BEICHHUE
Bozbl, Bomopomuerii mokazarens - pH. Cpembl BOIHBIX PacTBOPOB DJICKTPOIHTOB. 3HAUCHHE BOIOPOIHOTO
TOKa3aTeNs A1l XUMHYECKUX U OMOIOTHYECKUX MPOIIECCOB.

Tuoponus. llonarue ruaponusza. [HUOpoNM3  OpraHWYECKMX W HEOPTAHHYECKUX  BEIIECTB
(rajoreHajKaHOB, CIOKHBIX 3(GHPOB, yriaeBomaoB, OcikoB, AT®) u ero 3mauenue. ['maponaus coielt - Tpu
ciyqas. Ctynenuatslil ruaponmu3. HeoOpatumerii ruapomnus. [IpakTrnaeckoe 3HAUCHUE THAPOITH3A.

Hemoncrpanun. IlpeBpamenue kpacHoro ¢ocdopa B Oenmblii; kucimopomaa B 030H. IlomydeHme
KHCIIOpOAa W3 TEepOoKcHIa Bomopona, Bomel. Jlermaparanus 3tanoma. llemouka: P—P20s—H3POs; cBoiicTBa
YKCYCHOI KHCIIOTBI; IPU3HAKU HEOOPaTUMOCTH PEaKLUil; CBOMCTBA METAJIOB, OKUCICHUE aJIbJIETH/IA B KUCIIOTY
U CcOupTa B aipjAerul. Peakumu ropeHus, 3K30TepMHUYECKHe peaknuu (oOecrBednBaHHE OpPOMHON BOIBI H
IepMaHraHaTa Kajaus 3THJICHOM, TallleHUue U3BECTH U Ap.) U SHAOTEPMUYECKUE PEaKunu (Pa3iokeHne KaIuiHON
CENUTPHI, OMXpoMaTa Kayms. BzanMonelicTBre IMHKA ¢ PACTBOPAMH CEPHOHN W COJITHON KHCIIOT IPH Pa3THIHBIX
TeMIIepaTypax M KOHLEHTPALUU COJSIHOM KHCIIOTHI; Pa3jIoKEHHE IEpOKCHIa BOIOPOJa IPU IOMOLIM OKCHIA
mapraama (IV), katamassl ceIporo Msica W Kaprodens. BzanMomelicTBHe ITMHKA Pa3IMYHOW ITOBEPXHOCTH
(mopomika, HBIIM, TpaHyd) € KHUCIOTOH. Moxenp «kumsmero» cios. CMmenieHue paBHOBECHUS B CHUCTEME
Fe**+3CNS= Fe(CNS)3; oMbIIeHHe KHPOB; PEaKIMH TepH(pUKAIMK. 3aBUCHMOCTh crerenH D.JI. yKCYCHOM
KHCTIOTHI OT pasbaBieHusi. CpaBHEHHE CBOICTB PAacCTBOPOB CEPHON W CEPHHUCTOW KHUCIIOT, MYpPaBBUHOW H
YKCYCHOH KHCIOT, ruapokcuaa autusi. Kamusa u Hatpusa. MHOuKaTopel 1 M3MEHEHHE UX OKPACKU B Pa3IMYHBIX
cpenax. UnankaTopHas Oymara u e€ UCIOIb30BaHKE AT onpeneneHust pH CiIroHbI, XKeTyI04HOro COKa, APYTrux
COKOB Opranm3Ma uenoBeka. CepHOKHUCIBINA U (hepMEHTATHUBHBIN THAPOIN3 YIIIEBONOB. | Maponn3 kapOOHATOB,
Cyb(aTOB, CHIIMKATOB MIENOYHBIX METAJUIOB; HUTpaToB nuHKa min cBuHIA (I1). ['maponmn3 kapOua KambpIms.

JlaGopaTtopuble onbIThl. 3.IlomydeHne Kuciaopoia pasloXKEHHEM TepOKCHAa BOAopona u
nepMmaHranara kaiaus. 4.Peaknuu, naymume c oOpa3oBaHMEM oOcCajKka, rasa, BOABI IJISi HEOPraHMYECKUX U
OpraHMyYecKux KHcioT. 5.Mcrnonb3oBaHne MHAMKATOPHOM Oymaru [yt omnpezaeneHus: pH ciroHbI, XKemy1049HOro
coka. 6.Pazmuunble ciaydyan ruaponusa coneil. Ilpakrtnyeckas padora Ne2 CkopocTh XMMHUYECKUX PEAKLIUH,
xumudeckoe paBHoBecue Ne3. CpaBHEHHE CBOMCTB HEOPraHMYECKUX W OPraHUYECKHX coenuHeHuil. Ned.
Pemenne oskcnepuMeHTanbHBIX 3agad 1o Teme «l'maponus». KonrTponbHasi padora Ne3 mo Teme
«Xumuueckue peakuyuuy.

Tema 4. Bewsecmea u ux ceoiicmea. (42 uaca)

Knaccugurayus neopeanuueckux eewgecms. Ilpocteie u  cioxHble BemectBa. OKCHIBI, HX
knaccudukanus. ['uapokcuisl (OCHOBaHUS, KUCIOPOHBIC KHCIOThI, AM(poTepHBbIe THAPOKCHABI). Kuciorsl, ux
knaccudukanus. OcHoBaHus ,ux Kiaccudukanus. Coau cpeHue, KHCIble, OCHOBHBIE U KOMILIEKCHBIC.

Knaccugpurayus opeanuueckux seugecms YTIeBoIOPOIbI U KINACCU(DHUKAIUS BEIIECTB B 3aBUCHUMOCTH OT
CTPOCHUSI YIIIEPOTHON Ienu (anudarnyeckue W IUKIMYECKHUE) W OT KPATHOCTH CBs3ed (IpelelbHBIe U
HenpeznenbHbie). ['omonornyeckuiit psa. [lpon3BogHbIe YrIIEBOAOPOIOB: TaJIOr€HANKAHBI, CIHPTHI, (EHOJHI,




anbJerHIbl U KETOHBI, KapOOHOBBIE KHCIIOTHI, MPOCTBIE M CIIOXKHBIE 3(UPbI, HUTPOCOCAUHEHUS, AMHHBL,
aMUHOKUCHOTBL. Memannwi. Ilonoxenne meramnoB B IICXD u crpoenne ux artomoB. [IpocTeie BemecTBa-
MeTaJIbl: CTPOCHHE KPHUCTAJIOB M METaJUIM4YecKas XHMHUYecKass cBa3b. Auorpomnusi. OOmme Qu3nueckue
CBOMCTBa METaJUIOB M BOCCTAHOBUTEIbHBIE CBOMCTBAa MX: B3aMMOJICHCTBHE C HEMeTaulaMH (KHUCIOPOAOM,
rajoreHaMH, Cepoi, a30TOM, BOJOPOIOM), C BOIOH, KHCJIOTaMH, pPacTBOpPaMH COJIEH, OpraHMYeCKUMHU
BEIIECTBAMU (CIHPTaMH, TaJOreHajJKaHaMHu, (EHOJIOM, KHITaMH), co menodaMu. OKCHIBI U THAPOKCHIIBI
METaJJIOB. 3aBUCHMOCTh CBOMCTB 3THUX COCAMHEHHUN OT CTENEHeW OKUCIEHHS METAJUIOB. 3HAY€HHE METANJIOB B
NpPUpPOJIE U IKU3HU OpraHu3MoB. Kopposzua memannos. IloHATHE KOpPpO3UH. XUMHUYECKas KOppO3us.
OnekrpoxuMuyeckas koppo3us. CrocoObl 3alIMThl METAUIOB OT Kopposuu. OOmme crocoObl MOTydeHUs
MeTaJUIoB. MeTaibl B MPUPOJE. METAJUTYPTHsS M €€ BUABL: MHPO- U THAPO- JEKTPOMETAIITYPrus. DJIEKTPOIn3
pacIulaBoB M PacTBOPOB COEIUHEHWH METAJJIOB M €ro 3HaueHue. Hememannwi. IlonoxeHrne HEMETaNIOB B
[ICXD, crpoeHne uX aTroMOB. OJEKTPOOTpULATENbHOCTh. VHepTHBIe Ta3bl. [[BoWicTBEHHOE MOJIOXKEHUE
BO/IOPO/Ia B MEpUOTUUEcKoi cucteme. HemeTamisl - mpocTeie BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE CTPOCHHE
ux. Amjorponus. XHUMHYECKHME CBOWCTBAa HeMeTa/ioB. OKHCIHTENbHBIE CBOMCTBA: B3aMMOJAEHCTBHE C
MEeTaJUIaMH, BOJIOPOJOM, MEHEe JJIEKTPOOTPULATENbHBIMA  HEMETajllaM{, HEKOTOPBIMH  CIIOXHBIMHU
BelleCTBaMH. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAJUIOB B PEAKIHAX CO (PTOPOM, KHCIOPOIOM, CIONKHBIMH
BEIIIECTBAMU-OKHCIUTENAMHU (a30THOM M CEepHOHM KuciaoTamMHu U Ap.). BomoponHbie coenmHeHHs HEMETalsIoB.
[Tomyuenne mx cUHTE30M M KOCBeHHO. CTpoeHHE MOJIEKYN M KPUCTAJIOB 3TUX coeauHeHUU. Duznyeckue
cBorictBa. OrtTHomeHne K Boje. l3MeHeHHWE KHCIOTHO-OCHOBHBIX CBOWCTB B TEpPHOAAX M TpYIIax
HeconeoOpa3syromue u coneodpasyroniie okcuabl. KuciopogHble KUCIOTh. V3MeHeHne KHCIOTHBIX CBOMCTB
BBICIINX OKCHJIOB M THUAPOKCHJIOB HEMETAIJIOB B MEPUOJAX W TpyImax. 3aBUCHMOCTh CBOMCTB KHCIOT OT
CTETIEHW OKHWCJIEHWs HeMeTayia. Kuciomsl opeanuueckue u  HeopeanHudeckue. KuWCIOTBI B cBeTe
npoTonuTHyeckod Teopun. COIpsHKEHHBIE KHCIOTHO-OCHOBHBIE Tapbl. Kiaccuukanust opraHUYecKux u
HEOpTaHW4YeCKNX KUCIoT. O6Ire CBOWCTBA KUCIIOT: B3aNMO/ICHCTBHE OPTaHNYECKUX M HEOPTAaHMYECKHX KACIOT
C MeTaJllaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHJaMH M THIPOKCHIAMH, C COIISIMH, 00pa30BaHUE CIIOKHBIX
a3¢upoB. OCOOCHHOCTH CBOKMCTB KOHIICHTPUPOBAHHOM CEPHONH W a30THOW KHCIOT. OCOOCHHOCTH CBOWCTB
YKCYCHOH M MypaBbUHOM KuCIOT. OcHoganusa opeanuueckue u _Heopeanuyeckue. (OCHOBaHUS B CBETE
MPOTOJIMTHYECKOW Teopuu. Kiaccudukaiuss OpraHu4ecKUX W HEOPraHWYECKUX OCHOBAaHUH. XHMHUYECKUE
CBOMCTBA IIEIIOYEH W HEPACTBOPUMBEIX OCHOBaHWHA. CBOWCTBA OCECKUCIOPOTHBIX OCHOBAHWH: aMMHakKa W
aMHHOB. B3auMHoe BiusiHME aTOMOB B MOJICKYILY aHUJIMHA.

Ampomepnvie _opeanuueckue u _Heopeanuyeckue coedureHus. AMMOTEpHbIE COCIUHEHUS B CBETE
MPOTOIUTHYECKON TEOPHH. AM(OTEPHOCTH OKCHIOB U THAPOKCHIOB MEPEXOAHBIX METAIJIOB: B3aHMO/ICHCTBHE C
KACIOTaMU M wienoyamu. [lowamue o KomniekcHuix coedunenusx. KommiekcooOpaszoBatenb, JIUTAHIbI,
KOOpDIMHALIMOHHOE 4YHCJIO, BHYTpPEHHss cdepa, BHemHsAs cdepa. HomeHknaTypa HaHHBIX COCIMHEHHH.
[Ipumepsr coenuneHnit. AMGOTEPHOCTh AMMHOKHCIOT: B3aMMOIEHCTBHE aMHMHOKUCIOT CO MIEI0YaMH,
KHCJIOTaMH, CIUPTaMH, Ipyr C JpyroMm (oOpa3oBaHHWE TONHUIIENTHAOB), OOpa3oBaHWE BHYTPEHHEH COIHU
(OunonspHOro noHa). [ enemuueckas c6a3b MedcOy KIACCAMU_OP2AHUYECKUX U HEeOP2AHUYECKUX COCOUHEHUL.
IloHdaTHEe O TEeHETUYEeCKOM CBA3M W TEHETUYECKUX pAlaX B HEOPTaHUYECKOW W OPraHUYECKOH XHMHU.
I'enerndeckre psapl MeTalla (Ha MpuMepe KajbIMs W JKee3a), HeMeraluia (Cepbl M KPEMHUS), TIEPEXOTHOTO
anemMeHTa (UuHKA). ['eHerndeckue psApl M TEHETHYECKas CBSI3b B OPraHUYECKOW XWUMHUH (COEIUHEHUs
IByxaToMHOTrO yriepoaa). ExnactBo mupa BemectB. demoncrpauuun. Komneknus «Knaccudukarms Heopr-x
BEILECTB» W 00pasubl npencraButeneld kimaccoB. Komnekuwns «Knaccudukamus opr-x BemecTB» W 00pasLibl
MpeACTaBUTENEH KJIacCOB. MoJeny KpUCTAIIMYECKUX PEelIETOK MeTauioB. Koslekius MerajmioB ¢ pa3sHbIMU
¢usnveckuMH cBoiicTBaMU. B3anMoneilicTBue JHUTHS, HATPUs, MarHUA M JKeJe3a C KUCIOPOIOM; LIETOYHBIX
METaJUIOB C BOJOW, CIHPTaMH, (PEHOJIOM; ITMHKA C PaCTBOPAMH COJISHOW M CEpHOW KHCIOT;, HaTpHUS C CEpOi;
QITIOMUHMSL ¢ HOJIOM; JKejle3a C paCTBOPOM MEIHOI'O KyIOpoca; alOMUHHS ¢ PACTBOPOM eIKOro Hatpa. OKCHIbI
U THIPOKCHIBI Xpoma. Kopposusi METayjuioB B 3aBHCHMOCTH OT YCJIOBHH. 3amiuTa METaIJIOB OT KOPPO3HH:
00pasipl 3aIMTHBIX NOKpbITHHA. Komnekuus pyn. DiaeKTponus pacTBOpoB cosiell. Moaenn KpHCTaIMUecKhX
pewerok. Amtorponusi ¢ocdopa, cepbl, Kucaopoaa. BzanmozaelicTBue Bomopoga ¢ KHUCIOPOAOM; CYPBMBI C
XJIODOM; HaTpusi ¢ HOIOM; XJIopa C pacTBOpoM OpoMuIa Kajus; XJIOpPHOW M CEPOBOJOPOAHOW BOIBI;
obecuBeunBaHue OpPOMHOW BOABI ATHUJIEHOM WM anerwieHoM. llomydeHne W cBoOWCTBa XJIOPOBOAOPOZA,
COJIIHOW KHCHIOTBI M ammuaka. CBOHCTBa cCoysiHOH, pa30aBiIEHHOM CEpHOM M YKCYCHOM KHCIIOT.
B3anMopeiicTBie KOHLEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIIOT U pa30aBIeHHON a30THOM KUCIIOTHI C MEIbIO.
Peaknust «cepeOpsaHOro 3epkaiiay Uik MypaBbHHOM KHCIOTHL. B3anmoneiicTBue pacTBopa ruAPOKCHAA HATPUS C
KHACIOTHBIMU OKcuaaMu (okcugoMm ¢ocdopa V), aM(poTepHBIMH TUAPOKCHAAMHU (THAPOKCHIOM IIMHKA).
B3aumopelictBue aMMuaka ¢ XJIOPOBOJOPOAOM U BOAOM. AHANOrMyHO JUIsi MeTuiaMuHa. B3aumopelicTBue




AMHHOKHCJIOT C KHCIOTaMu | Ienodamu. OcyiecTBieHue npeBpanieHnii peakuuid. [lomyuenne KOMIUIEKCHBIX
COCIUHEHUM.

JlaGopaTopusbie onbIThl. 7. O3HaKOMIIeHHE ¢ 0Opa3lamMH MpeAcTaBUTENel KIIacCOB HEOPTraHWYEeCKHX
BemecTB. 8. O3HaKOMIIEHHE ¢ 00pa3laMu MpeICcCTaBUTEINeH KIacCOB OpraHnYecKuX BeuiecTs. 9. O3HakoMIIeHHE
¢ xkoyeknued pya. 10. CpaBHeHHE CBOWCTB KpEeMHHEBOH, (POCHOPHOIA, CEPHOI U XJIOPHOM KHUCIIOT; CEPHUCTON U
CepHOW KHCJIOT; a30THCTOM M a3oTHOW kucinoT. 11. CBoiicTBa comstHOM, cepHOM (pa30aBiIeHHOI) U yKCYCHOU
kuciot. 12. BaumopelicTBue rupokcuaa Hatpus ¢ consimu (cynbdarom memu (I1) u xmopugom ammonwst). 13.
Pasnoxenue ruapokcuaa meau. [lomydenne u aMmpoTepHbIe CBONCTBA THIPOKCHIA aTFOMHUHUSL.

[pakTuyeckas padora NeS. PemieHne sKcriepuMEHTaNBHBIX 3aJla4 10 HEOPraHWYecKoW Xxumun Neb.
Pemenne skcriepuMeHTANBHBIX 3a/ad MO OpraHuyeckoii XxuMuu Ne7. ['eHerndeckast CBs3b MEXAY KilaccaMu
HEOpPraHWYEeCKUX U opraHudeckux BeuiecTB Ne8 Pacno3naBanue miactMacc U BOJOKOH.

Koutpoabnas padora Ned o teme «BeuecrBa u ux cBoiicTBay.

HToroBasi KOHTpoJIbHas padoTa.

Tema 5 . Xumus u o6wecmeo (8 uacos)

Xumus u npouzeodcmeo. XvuMHu4eckass TMPOMBIIUIEHHOCTh M XUMHUYECKHE TeXHONOTHH. ChIpbe IS
XAMHAYECKOW TPOMBIIUIEHHOCTH. Boma B XUMHUECKOH MPOMBIIDIEHHOCTH. OHEPrusi JUii XUMHYECKOTO
Mpou3BoACcTBAa. HaydHble NMPUHIMITBI XMMHUYECKOT'0 MPOM3BOJACTBA. 3alllUTa OKpYXAIoIled cpelasl M OXpaHa
Tpyda TpU XUMHYECKOM TMpou3BoicTBe. OCHOBHBIE CTaJAWM XHWMHYECKOro Mpou3BojacTBa. CpaBHEHHE
MPOM3BO/ICTBA aMMHaKa W MeTaHona. Xumus ceibckoe xo3aticmeo. XVWMHU3ALMS CETbCKOT0 XO3SHCTBA U ee
HampaBieHus. Pacremmss m mouBa, mouBeHHbIM moriomaromuid  komruieke (IIIIK). Ymobpenmss m wmx
Kiaccudukanusi. XUMHYECKHE CpEACTBAa 3amuThl pacTeHnd. OTpuraTerdbHBIE TOCIEACTBUS IMPHMEHEHUS
TIECTUITUIOB U 00ph0a ¢ HUMU. XWMH3AIUS KUBOTHOBOJCTBA. Xumus u 2Kko0102usa. XAMHUECKOE 3arpsi3HEHHE
oKpyxaromei cpenbl. OxpaHa TUAPOCPEpsl OT XUMHUECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO
3arpsizHeHust. OxpaHa aTMocdepsl OT XUMUYecKoro 3arpsisHeHus. OxpaHa (iopbl # GayHbl OT XUMAYECKOTO
3arpsi3HeHMs. BHOTEXHOMOrMs W TeHHas WHXKEHepHs. Xumusa u nosceOHesHAs JHCUu3hb yenogekd. JloMamlHAas
anrreka. Motorie u uncTsmuye cpeacrsa. CpencrBa 00phObI ¢ OBITOBEIMH HaceKOMBIMH. CpencTBa JIMYIHOM
TUTHEHBI U KOCMETUKH. XVUMHUS M THIIa. MapKUpoBKa YIIAKOBOK IMHUIIEBBIX W TMTHEHWYECKUX TPOMYKTOB H
YMEHHE UX YATATh. DKOJOTHS KUIUIIA. XUMHS U TeHeTHKa JelioBeka. [leMoHcTpanun. Mopenn mpon3BoaCTBa
CEepHOHM KHCIIOTHI W amMmmuaka. Kommekiusa ynoOpeHuid m mecturiumoB. OOpasmpl cpeficTB OBITOBOH XMMUHU U
JIEKapCTBEHHBIX mpenapaToB. JladopaTopHble ombIThl. 14. O3HakoMJIeHWE C KOJUICKITHEH ymoOpeHud wu
recTuIaoB. 15.03HaKkoMIIeHHE ¢ 00pa3liaMu CPenCTB OBITOBON XMMUH | JIEKAPCTBEHHBIX MIPEIIapaToB.

TPEBOBAHUS K YPOBHIO IOAI'OTOBKH

YYeHWK JOKEH 3HATD: aMCHelluiue XUuMU4ecKue NOHAMuUA: BEIIeCTBO, XMMIYECKHII dIEMEHT, aToM,
MOJIeKyNla, aTOMHasg W MOJEKYJIpHas Macca, WOH, aJUIOTPONHs, W3O0TOMbI, XHMHYeCKas CBS3b,
ONEeKTPOOTPHUIIATENBHOCT,  BAJIEHTHOCTb, BAJIEHTHOCTh, CTENEHb OKWCIEHHS, MOIb, MOJApHAs Macca,
MOJISIDHBI O0BEM, BEIIECTBA MOJEKYISPHOTO M HEMOJIEKYISPHOTO CTPOEHHS, PACTBOPBL, JIIEKTPOIUT H
HEDIIEKTPOIHT,  DIIEKTPOIMTHYECKAs  JUCCOIMAIMS, OKWUCIHTEIb W  BOCCTAHOBUTENb,  OKHCJICHHE
BOCCTAQHOBJIEHHE, TEIUIOBOW J(PGEKT peakiuu, CKOPOCTh XHMHYECKOW pEaKIHuH, KaTaju3, XHMHYECKOe
paBHOBECHE; OCHOBHbIE 3AKOHbL XUMUU: COXPAHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTABA, MEPUOTUIECKI I
3aKOH; OCHOGHble MEOPUU XUMUU: XUMHUYECKOW CBSI3U DIIEKTPOIMTHYECKON JUCCOLNHAIH;, GaAMCHelulue
eéewjecmea u mamepuanvl: OCHOBHBIE METAIUIBI W CIUIABBI, CEPHAsl, COJSHAs, a30THAs, KHUCIOTHI, MIEIOYH,
aMMUaK, MHHEpaJbHbIC YA00pEHUSI.

YdYeHWK JTOIKeH YMeTh: Ha3bIBATh M3yYEHHBIC BEIIECTBA 0 «TPUBHAIBHONY WM MEXTYHAPOIHOH
HOMEHKJIAType; OMPeAeJsiTh: BAJCHTHOCTh W CTENEHb OKHCICHHS XMMHUYECKHX JJIEMEHTOB, THIT XHUMHUYECKOH
CBS3M B COCOUHEHHAX, 3apsij MOHA, XapaKTep Cpenbl B BOJHBIX PAacTBOPAX HEOPTaHWYECKUX COCTUHEHMSIX,
OKHCITUTENh U BOCCTAHOBUTEND; XapaKTePH30BaTh: 3JIEMEHTHI MAJIBIX MIEPUOJIOB 0 HX monoxenuro B [ICXD;
00IIMe XUMHUYECKHE CBONCTBAa METAJUIOB, HEMETAIIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEIUHEHUH;
O00BSICHATH: 3aBUCHMOCTh CBOWCTB BEIIECTB OT WX COCTaBa U CTPOCHUS; MPUPOLY XUMHUIECKON CBSI3U (MOHHOM,
KOBAJICHTHOW, METAJUTMYECKOI), 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH PEAKIHHA WU TMONOXKEHUS XHUMHUYECKOTO
paBHOBECHS OT pa3UYHBIX (DAKTOPOB; BBIMOJHATH XHUMHUYECKUH IKCHEPUMEHT 110 PACIO3HABAHUIO
BKHEHUIITNX HEOPTraHWYECKUX BEIIECTB; MPOBOJUTH CAMOCTOSTEIBHBIN IMOMCK XUMHUYECKONH HH(OpPMAIUU C
WCIIONB30BAaHMEM PAa3lIMYHBIX HMCTOYHUKOB; WCHOJIb30BATH NPUHOOPeTéHHBbIE 3HAHUS W YMEHHS B
NPAKTUYeCKOi [eATeJIbHOCTH M TOBCeIHEBHOH MKM3HM JUI: OOBSACHEHMS  XMMHYECKHX SIBICHUIA,
MPOUCXOAALIMX B MPUPOAE, OBITY, HA MPOM3BOJACTBE; SKOJOIMUYECKH IPAMOTHOTO MOBEAEHHUS B 0.C.; OLEHKH
BIIMSIHUSL XMMHUYECKOTO 3arpsi3HEHUs 0.C. HAa OPTaHU3M 4YeJIOBEKa W JPYyrHe >KMBbIE OpraHU3Mbl; 0€30IacHOr0
oOpalieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEILECTBaMH, J1abOpaTopHBIM 00OpyIOBaHMEM; HPUTOTOBIICHHE
PacTBOpOB 3aJaHHOW KOHLIEHTPALMU B OBITY M Ha MIPOM3BOJICTBE.




