PaGouas mporpamma ydeOHoro kypca mo xumuum s 10-11 kmacca
pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOTPAMMBI CPEIHEro (IOJHOTO) OOIIETO
oOpa3zoBanus 1o xuMuu (06a30BbIli ypoBeHb) 2016 1. u aBTOpcKoi IIporpammer
Kypca xumun st 8-11 kjaccoB 00me00pa3oBaTeIbHBIX YUPEKICHHUH (0a30BBIiA
ypoBenb) O. C. TI'abpuensna 2016 r.

JlanHast mporpaMMma Ja€T pacrpeleieHue y4eOHBIX YacoB IO paszeiiam
Kypca, OCIIeI0BAaTEIbHOCTh U3YyUEHHS TEM U Pa3JIeNioB ¢ yUETOM MEXKIIPEIMETHBIX
U TIPEIMETHBIX CBS3eH, JIOTUKM Y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
yuamxca. B mporpamme ompenenéH mepeueHb MPAKTHYECKUX 3aHITHA U
KOHTPOJIbHBIX PadoT.

N3yuenne xumum B 10-11 kimacce HampaBlIeHO Ha JOCTHKEHHUE CIIEIYIOIIHAX
LEJEH:

* OCBOCHHME 3HAHUHM O XHUMHMYECKOM COCTABIAIOLIEHM €CTECTBEHHO-
HAy4YHOM KapTHHBI MUPA, BAXKHEHIINX XUMWUYECKUX NOHATHAX, 3aKOHAX M
TEOPUSIX;

* OBJIAJICHHEC YMEHMSIMU TPHUMEHATH IIOJYYEHHBIC 3HAHUS IS
OOBSCHEHHS PAa3HOOOPA3HBIX XMMUYECKHX SIBJICHHM M CBONCTB BEIECTB,
OLICHKH POJIM XMMHUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHM U MOJYYEHUH
HOBBIX MaTEPHUAJOB;

* pa3BUTHE T[IO3HABATEJILHBIX MHTEPECOB U  HMHTEIUIEKTyaJIbHBIX
CHOCOOHOCTEN B MPOIECCE CaMOCTOSITENIbHOTO MPUOOPETEHUSI XUMUYECKUX
3HaHUU C HCIIOJIb30BAHUEM pPA3IMYHBIX MCTOYHHUKOB MH(OpPMAIMH, B TOM
YHUCJIE KOMIIBIOTEPHBIX;

* BOCIIUTaHWe YOEXKJICHHOCTH B IMO3UTUBHOM POJM XHMMHUHU B KU3HU
COBPEMEHHOT0  OOIIEeCTBA, HEOOXOJAUMOCTH XUMHYECKH TI'PaMOTHOTO
OTHOILIEHMS K CBOEMY 3J0POBBIO U OKPYKAIOILLEH CpeLe;

* IPUMeHEeHUEe TMOJIyYeHHbIX 3HAHWI W yMeHMHl 11 0e30macHoro
MCIIOJIb30BAHUS BEILIECTB U MATEPUAJIOB B OBITY, CEIbCKOM XO34MCTBE U Ha
IIPOU3BOJICTBE, PELICHUS NPAKTHYECKUX 3a1a4 B IOBCEIHEBHOW >KU3HH,
NPEAYNPEKICHNUS SABJICHUM, HAHOCSIIMX BpEd 3I0POBBI0 YEIOBEKA H
OKPYKAIOIIEN CpeELE.

VY4eOHO — BOCITUTATEIbHBIMU 3aa4H:
1.CpopMupoBath 3HaHHE OCHOBHBIX MOHSATUM U 3aKOHOB XUMHUH

2.BocnuTeiBaTh 001EYETIOBEUYECKYIO KYIbTYPY, OCO3HAaHHYIO MOTPEOHOCTD B
TpyZe, MOATOTOBUTH K OCO3HAHHOMY BbIOOpPY MPO(EeCCHH B COOTBETCTBUHU C
JUYHBIMU CTIOCOOHOCTAMHU



3.Yuuth Ha6JII-0I[aTI), IMPUMCHATD IMOJIYUCHHBIC 3HAHNA Ha ITPAKTUKC

B kauectBe (hopM IpPOMEKYTOUHOM aTTECTALMU YYAIIUXCS HCHOIB3YIOTCS
TPaJULMOHHBIE JUArHOCTUYECKUE W KOHTPOJbHBIE paOOThl, Pa3HOYpPOBHEBBIE
TECTHI, B TOM YHUCJIE C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOIUH.

B coorBerctBuM ¢ yueOHbIM MmaHoM MKOVY"VmakuHckoi cpegHeit
oO1eo0pa3oBaresbHOM IKOIbI Nel'"Ha uzydenue xumuu B 10 kaacce oTBoaUTCS 2
yaca B Helent0-68 4acoB B rojl,Ha W3ydyeHue XuMuu B 11 kiacce 2 yaca B HeAemo-
66 uyacoB. Peanmuzamusi JaHHOW MPOrpaMMBbl  CIIOCOOCTBYET HCIIOJIB30BAHUIO
pa3HooOpa3HbIXx  (opM  opraHuzaluMu  y4eOHOro  MpoIlecca, BHEIPEHUIO
COBPEMEHHBIX METOJ0B OOYUYEHUS U MEIArOri4eCKuX TEXHOJIOTUH.

PabGouass mnporpamma mnpeaycmaTpuBaeT (OPMUPOBAHHUE Y YyYallUXCs
oOlIey4yeOHbIX ~ YMEHUM M HAaBBIKOB, YHHMBEPCAJIBHBIX YYEOHBIX ACHCTBUU H
KJIFOUEBBIX ~ KOMIIETEHUMW: YMEHHE CaMOCTOSITEIbHO W  MOTHMBHPOBAaHHO
OpraHU30BbIBaTh  CBOIO  TIO3HABATEIBHYI  JEATEIbHOCTb,  HMCIOJb30BaHHUE
3JIEMEHTOB MPUYMHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHAJIN3a;
ONpE/ENICHUE CYIIHOCTHBIX XapaKTEpPUCTUK H3Yy4aeMOro OOBEKTa; yMEHHE
pa3BepHyTO OOOCHOBBIBAaTh CYXKIEHHS, JaBaTb OIpENeJeHUs, MPUBOAUTH
JI0OKa3aTelIbCTBa; OLEHUBAHME W  KOPPEKTHUPOBKAa CBOETO IIOBEJIEHUS B
OKpY’KaIoILEM MUDE.

B »TOM HampaBieHUM NPUOPUTETAMH SIBJISIIOTCS: HUCMHOJb30BAHUE ISl MTO3HAHUS
OKPY’KAIOIIEr0 MHUpa Pa3IUYHBIX METOJ0B (HAOIIOJEHUS, U3MEPEHHUS, OIIbITHI,
AKCTIEPUMEHT); MPOBEJCHUE MPAKTUYECKUX U JIAOOPATOPHBIX PabOT, HECIOKHBIX
HKCIEPUMEHTOB W OINHCAaHWE UX pEe3yJbTAaTOB; WCIOJIB30BAHHUE [IJIi PEIICHUS
MO3HABATEbHBIX 3a/1a4 PA3IUYHBIX KCTOUHUKOB UH(OPMAIIUU; COOJIIOCHUE HOPM
¥ TIpaBWJI TOBEJICHUS B XMMHUYECKHX J1abOpaTopusix, B OKpyXKaloled cpene, a
TaK)Ke MPaBUJI 37J0POBOTO 00pa3a KU3HH.

Oo6yuenue Benércs mo yueonuky O.C.I"abpuensa "Xumust 10 xinacc" u
"Xumus 11 kmacc", KOTOpBIN COCTABISET €AUHYIO IUHUIO YUCOHUKOB,
COOTBETCTBYET (efiepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOT'O 00pa30BaTeIbHOTO
cTaHjapTa 6a30BOr0 YpOBHS U peaju3yeT aBTOPCKYIO MPOrpaMmy
O.C.I'aGpuensHa.

OcHOBHOE cojiepKaHHE aBTOPCKOM MOJHOCTHIO HAIUIO OTPaK€HUE B JTAHHOM
paboueil mporpamme.



I[Inanupyemble pe3ybTaThl

B pe3ydabTaTe N3Y4CHUSA XUMHUH YYCHUK JO/IKCH 3HATD.

* gadicHellwue Xumuiueckue NOHAmuUA: BEeIeCTBO, XMMUYECKUHN 2JIEMEHT,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJIIPHAs MACChl, HOH, aJUIOTPOIIHNS,
M30TOIbI, XUMUYECKas CBS3b, JJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTD, CTENIEHb
OKHCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBIL, MEKTPOJIUT U HEIJIEKTPOJIUT,
AIEKTPOJUTUYECKAS] TUCCOLMAIUS, OKHCIUTENIb U BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM d(PPEKT peakiuu, CKOPOCTh XUMUUYECKON pPEeaKIuH,
KaTajin3, XAMUYECKOE paBHOBECHE, YIIIEPOIHBIN CKEET, PYyHKIIMOHATbHAS
rpyImna, i30Mepus, TOMOJIOTHS;

* OCHOGHbIE 3AKOHbl XUMUNU: COXPAHEHUS MACChI BELIECTB, IIOCTOSHCTBA COCTABA,
[Tepuoauueckuii 3aKoH;

® OCHOBHblE meopuu xumuu.: XUMHUYECKOM CBi3U, BHGKTpOHHTH‘IGCKOﬁ
AUCconuanmunu, CTpOCHUA OPTaHUYCCKUX COGIIPIHCHHI?I;

* gaIICHeNlUUEe 6eUiecmea U Mamepuaibl: OCHOBHBIC METaJUIbl U CIUJIaBbI; CEpHas,
COJISTHAsI, @30THAsI M YKCYCHAasl KUCJIOTHI; IIEJI0YH, aMMHUAK, MUHEPaTbHBIC
yaoOpeHusi, MeTaH, dTUJICH, alleTUJIeH, O€H30J1, 3TaHOJI, )KUPbI, MbLJa, TJII0OK034,
caxapo3sa, KpaxmaJ, KJeT4aTka, OeJIKH, HCKyCCTBEHHBIC 1 CUHTETUUYECKHUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

YMmerh:

* HA3b16aMb V3yUYCHHBIC BEIIECTBA 110 KTPUBUAIIBHON» WUJIM MEXAYHAPOIHON
HOMEHKJIATYpE;

* onpeOeJmmb: BAaJICHTHOCTB MU CTCIICHb OKUCJICHHUA XUMHWYCCKUX 3JICMCHTOB, THUII
XMMHUUYECKOM CBSI3U B COCIMHCHUAX, 3apsAd MOHA, XapaKTCP CPCAbl B BOAHBIX
PacTBOpaAX HCOPraHMICCKHUX COC}II/IHGHI/Iﬁ, OKHUCIIUTEIIb U BOCCTAHOBUTCIIb,
IMPHUHAAJIC)KHOCTh BEIICCTB K Pa3HbIM KJIIACCOM OPTaHUYCCKUX COCJIHH@HPIIZ;

* Xapaxmepu306amup: 3JEMEHTHI MAJIbIX TIEPUOOB IO X MOJOKEHUIO B
[Tepuoauyeckoii cucreme JI.1.Menneneea; o0lme XuMUueCKue CBOMCTBA
METaJVIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB OPTaHMYECKUX U HEOPTaHUUYECKUX
COCJIMHECHUN;



* 00BbACHAMB: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTABA U CTPOCHMUS;
MIPUPOTY XMMUYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJTTHYCCKOMN ),
3aBUCHUMOCTH CKOPOCTH PEAKIUHU U MOJOKEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3IuyHBIX (haKTOPOB;

* 6bINOJIHAMb XUMUUECKUTL IKcnepumenrnm 110 paCliO3HABAHUIO HCOPTAaHUYCCKUX U
OpPraHNYCCKHUX BCIIICCTB,

* BPOBOOUMb CAMOCTOSTENbHBIN OUCK XMMUUECKON MHPOPMAIIH C
UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO - TIOMYJIIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); NCTIOIB30BATh
KOMITBIOTEPHBIE TEXHOJIOTUU AJI1 00paOOTKU U NIepeiadyu XUMHUYECKOM
UH(OpMAIUK U €€ MPEACTABICHUS B Pa3IMYHbIX (opMax;

HCIIOJIB30BaATh Ilpl/l()ﬁpeTeHHble SHAHUSI H YMCHUS B HpaKTquCKOﬁ
HCATCJIBbHOCTH " HOBCC}IHeBHOﬁ ZKM3HU.

* JUIsl OOBSICHEHUSI XMMHUYECKUX SIBJICHUN, IPOUCXOASIINX B IPUPOAE, OBITY U Ha
IIPOU3BOJICTBE;

* ONIPEICIICHUS TPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B Pa3JIMYHBIX YCIIOBUAX U
OILICHKH MX TTOCJICACTBUI;

* HKOJIOTMYECKHU TPAaMOTHOI'O MOBEJICHUS B OKPY’KalOIIeH cpesie;

* OLICHKU BIIUSIHUSI XUMUYECKOI0 3arpsI3HEHUS OKPYXKAKOLIEH Cpeibl H OPraHu3M
YEJI0OBEKA U JIPYT'UE KUBBIE OPTaHU3MBI;

* 0€301MacHOTO OOpAIICHUSI C TOPIOYUMH M TOKCUYHBIMHU BEIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

* PUTOTOBJICHUS PACTBOPOB 33JIaHHON KOHIIEHTPAIMH B OBITY U Ha TPOU3BOJICTBE;

* KPUTUYECKOM OIIEHKHU JOCTOBEPHOCTH XUMHUYECKON MH(POPMAIINH, TTOCTYArOIEH
Y3 Pa3INYHbIX UCTOYHUKOB.

Copnep:xanune kypca xumuu 10 kiace (68 yacos).
Tema 1.IloBTOPEHUE 32 KYPC OCHOBHOM MIKOJIbI (5 4acoB).

[13 u [ICXD JI.1. MenaeneeBa, CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BewecTB B cBete TO/[ u OBP, reHeTnueckast cBsi3b MEXy KlaccaMu

HCOPraHNM4YCCKUX BCUICCTB.



Tema 2.BBeaenue (1 uac).

[Ipeamer oprannueckoid xumuu. CpaBHEHHE OPraHUYECKUX COCTMHEHUN €
HEOPTaHUYECKUMH.

HpHpOI[HI)IC, HNCKYCCTBCHHBIC U CHHTCTUYCCKUC OPIraHNYCCKUC COCINHCHMN .

Tema 3. Teopusi cTpoeHNsI OPraHNYECKUX COeIMHeHuil (5 yacos).

BanenTtHOCTE. XMMHUYECKOE CTPOCHHUC KaK ITOPAOO0OK COCAUHCHUA AaTOMOB B
MOJICKYJIC COT'TIACHO UX BAJICHTHOCTH. OCHOBHBIEC TTOJIOKCHUS TCOPHUHU

XUMHNYCCKOT'O CTPOCHHUA OPIraHNYCCKHUX COG,ZIPIHGHPIﬁ. IIoHnsiTHE O TOMOJIOTHHU U
romoJjiorax, i3oMCp1uu U N30Mepax. XHUMHYECKHE (1)0pMan>I H MOJICIIN MOJICKYJI

B OpFaHH‘{eCKOﬁ XUMHHU.

Tema 4. YriieBoaopoabl 4 X NpUPOAHbIe HCTOYHUKH(17 yacoB).

[Ipuponnsiii ra3. Ankaunsl. [Tpupoanblii ra3 kak Toruso. [Ipenmymiectsa
MPUPOIHOIO ra3a rnepea ApyruMu Bujgamu Torauba. CoctaB MpUPOTHOTO ra3a.

A 7 K a H bI: TOMOJIOTHYECKHUM PsAJI, U30MEPUS U HOMEHKJIATypa ajJKaHOB.
XUMUYEeCKHe CBOMCTBA AJIKAHOB (Ha MPUMEpPE MEeTaHa U ATaHa): TOPEHHUE,

3aMelleHue, pas3JIoKeHue U JeruipupoBanue. [[pyumMeHeHne ajikaHOB HA OCHOBE
CBOMCTB.

A 1K € H bl. DTUJIEH, €ro NoJiyueHue (AeruapupoOBaHUEM dTaHa U AETUApaTalue
sTaHoNa). XUMUYECKUE CBOMCTBA 3TUJICHA: TOPEHHE, KAYECTBEHHBIC

peakiuu (obeciBeUrBaHNE OPOMHOM BOJIBI 1 paCTBOpa MEpMaHraHaTa Kajus),
rugparanus, nonuMmepusanus. [lonmuatrien, ero CBOMCTBA U IPUMEHEHHUE.

[IpuMeHeHue ATUIEHa Ha OCHOBE CBOMCTB.

AnkanueHs ukayduyk u. [lonsarae 00 ankaareHax Kak yriaeBOAOPOIax C
JBYMS IBOMHBIMH CBSI3SIMU. XHUMHUYECKUE CBOMCTBA OyTaaueHa-1,3 u

u3oIpeHa: odeclBeurBaHe OPOMHOM BOJBI U MOJIMMeEpU3aIusl B Kayuyku. Pesuna.

A 1K U HBIL AHCTI/IJICH, €TI0 MOJYYCHHUEC TNPOJIM30M MCTaHa U Kap6I/II[HLIM
crrocobom. XMMHYECKHE CBOMCTBA aleTUuJICHa: rOpCHUC, O6€CHBC‘II/IBaHI/IC



OpOMHOI BO/IbI,

MMPHUCOCANMHCHHUC XJIOPOBOAOPOZa U TUAPATALHA. HpI/IMeHeHI/Ie aliICTHUJICHA Ha
OCHOBE CBOMCTB. PeaKHI/Iﬂ IMOJIMMCPHU3AlM BUHUJIXJIOpHU/IA. HOJ’II/IBI/IHI/IJ'IXJ'IOPI/II[ )51

€ro NpruMeHEHHE.

b e H 3 0 1. [Tonmyyenue GeH30I1a U3 TeKCaHa | alleTHIeHAa. XUMUYECKHE CBOMCTBA
OeH30Ja: ropeHue, rajJoreHupoBanue, HuTpopanue. [I[pumenenne GeHzona

Ha OCHOBE CBOICTB.

H e ¢ T 5. CoctaB u nepepaborka Hedtr. Hedrenponykrsl. bensun u nousitue 06
OKTaHOBOM YHCJIE KapOUIHBIM criocoOoM. Pa3noxkeHne kayuyka mpu

HarpeBaHUM, UCTIBITAHUE MTPOIYKTOB Pa3JI0KEHUS Ha HEMpeaeIbHOCTh. Kouekius
oOpa31oB HeTU U HeDTENPOTYKTOB.

Tema 5. Kuciopoacoaep:xauue opranndecKue coeJMHEHNsI M UX IPUPOIHbIE
UCTOYHHUKH (20 yacoB).

EnmHCTBO XMMHYECKON OpraHW3alliN JKUBBIX OPTraHU3MOB. XUMUYECKUI COCTaB
JKUBBIXOPTaHU3MOB.

C u p 1 b1. [lonyuenue sTaHosIa OpPOKEHUEM TIIFOKO3bI M TUAPATALIMEH ITUIICHA.

['uapoxcuibHas rpynna Kak gyHkuuoHanbHas. [IpencraBienue o BOJOpOAHOM
CBSA3H.

XHUMHUYECKHE CBOMCTBA 3TAHOJA: TOPEHUE, B3aUMOJICHCTBUE C HATPUEM,
oOpa30oBaHUE MPOCTHIX U CIOKHBIX 3(PUPOB, OKucIeHHE B anbjaerui. [I[pumMenenune

ATaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 NOCIEACTBHS U IPELYNPEKICHUE.
[TonsiTrie 0 mpeAeNTbHBIX MHOTOATOMHBIX CIUPTaX. [ TUIIeprH KaK MpeIcTaBUTENb

MHOT0aTOMHBIX cnupTOB. KauecTBeHHas peakuys HA MHOTOATOMHBIE CITUPTHI.
[IpumeHenue rouuepuHa.

Kamennsnyronas. @ eH oa Kokcoxumuaeckoe npon3BOACTBO U €r0
npoaykuus. [lonydenue ¢enona KokcoBaHMEM KaMEHHOTO yrisi. B3anmuoe

BJIMSIHME aTOMOB B MOJIEKYJIE (peHOJIa: B3aUMOICUCTBUE C TUAPOKCUIOM HATPUS U
a30THOM KucioToil. [lonmukonaencanus ¢enona ¢ popMaibAETHaIoOM B



dbenonodopmanpaeruaayo cmoiy. [I[pumenenne ¢peHosa Ha OCHOBE CBOWCTB.

Anb AC€TI U I bI. HOJ’Iy‘-IeHI/IC AJIBbACTUAOB OKHUCIICHNCM COOTBCTCTBYIOIIIUX
CIIMPTOB. XUMHYECKHE CBOMCTBA AIBACTUIOB: OKUCIICHUC B COOTBCTCTBYIOLIYTO

KHMCJIOTY ¥ BOCCTAaHOBJICHUE B COOTBETCTBYIOIMM criupT. [[pumenenune
dbopmanbaeruaa u

aleTajbJerua Ha OCHOBE CBOMCTB.

KapOGounoBsekucoTsl [lomydenue kapOOHOBBIX KHCIOT OKUCICHUEM
albJIeruI0B. XUMHUYECKHE CBOMCTBA YKCYCHON KHUCIIOTHI: OOIIIKE CBOMCTBA C

HCOPraHNYCCKHUMHU KHUCJIIOTAMH U PCAKIIUA BTepI/I(bI/IKaHI/II/I. HpHMeHeHI/Ie YKCYCHOﬁ
KHCJIOTHI HA OCHOBE CBOMCTB. Bricime JKHUPHBIC KMCJIOTBI HAa IIPUMEPC

MaJbMUTUHOBOM U CTEAPUHOBOM.
CnoxHbled dupblUXKHUD b [lonydeHue cnoxxHbIX 3PUPOB peakiyen

srepudukanuu. Crnoxxasie 3Upsl B IpUpojie, ux 3HaueHue. [I[pumenenue
CJIOXHBIX A(UPOB Ha OCHOBE CBOMCTB. JKUpHI Kak C0xkHBIE 3Pupbl. XUMUYECKUE

CBOMCTBA >XKMPOB: TUAPOJIN3 (OMBUICHHUE) U TUJIPUPOBAHUE KUJTKUX KUPOB.
[IprumeHeHune KUpPOB HA OCHOBE CBOMCTB.

Y rieBoabl. YriaeBoasl, UX KiaccuUKalys: MOHOCaXapu bl (TI0K03a),
JTucaxapuibl (caxaposa) U MmoyMcaxapuabl (Kpaxmall U IEeJUIii03a). 3HaueHHe

YTJIEBOJIOB B )KMBOM IIPUPOJIE U B )KM3HU YEJIOBEKA.

['mroK03a - BEHIecTBO ¢ JBOMCTBEHHOM (DYHKLIMEH - albJAETUIOCIUPT. XUMUYECKUE
CBOMCTBA IIFOKO3bl: OKUCIIEHHE B INIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHUE B

copouT, OpokeHue (MOJIOYHOKHUCIIOE U cnupToBoe). [[prMeHeHune riatoko3bl Ha
OCHOBE CBOMCTB.

JII/IcaxapI/IJIBI H IoJincaxapuabl. ITonsaTue o pe€aKuuAaX MOJIMKOHACHCAIIUU 1
ruApoOJIn3a Ha IIPUMEpPE BBHHMOHpeBpameHHﬁZ IIFOKO3a IMoJucaxapuia.

Tema 6. A3oTcoaep:kaiye coeJMHEHUSI U MX HAXOK/IeHHMe B sKUBOii mpupozae (8
4acoB).

A M u H bI. [lonsiTie 06 amunax. [lonydenne apoMaTH4eCKOro aMyUHa - aHUJIMHA —
U3 HUTPOOEH30J1a. AHUIIMH KaK OpraHndeckoe ocHoBaHue. BzaumHoe



BIIUSTHAE ATOMOB B MOJICKYJIE aHWJIMHA: OCTA0JICHHEe OCHOBHBIX CBOMCTB U
B3aMMO/IeHCTBUE ¢ OpOMHOM BOJIoM. [IpuMeHeHne aHuIMHA Ha OCHOBE CBOMCTB.

AMUHOKHUCIOTBI HonyquI/Ie AMHHOKHUCIIOT U3 Kap6OHOBBIX KHCJIOT U
IrnapojJIn3oM 0enkoB. XMMHYECKHE CBOMCTBA aMHHOKHUCIIOT KaK aM(i)OTepHLIX

OpPraHUYECKUX COCITMHEHUM: B3aUMOJICUCTBUE CO MIEII0YaMHU, KUCIOTAMH U JAPYT C
JIpyroM (peakius noJMKoHAeHcaur ). [lenTuaHas cBsS3b M MOJUTICTITH/IBI.

[IpuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

b e 1 k u. IlomydyeHue 6eIKOB peakiuen MOIUKOHICHCAIIUU aMUHOKHUCIIOT.
[lepBruyHas, BTOpu4yHasi U TPETUYHAS CTPYKTYPhI OEITKOB. XMMHUYECKHE CBOWCTBA

O€JIKOB: TOpEeHHE, IeHATypalns, TUAPOJIN3 U IIBETHbIE peakiuu. buoxumuueckue
(GyHKUIHUU OENKOB.

I'eneTnyeckas CBSI3b MCIKAY KiIaCCaMHU OPraHN4YCCKHUX COGI[HHeHI/Iﬁ.

HyxkinenHoBbie kucioThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIIETKE U3 HYKJICOTUIOB.
OOmumii man cTpoeHus HykiaeoTuaa. CpaBHEHHE CTPOSHUS U QYHKITUN

PHK u IHK. Ponp HyKJI€MHOBBIX KHMCIIOT B XpAaHEHUHU U IEpeaye
HacJeacTBeHHOM nHpopMmanuu. [IoHsITHE 0 OMOTEXHOJIOTUN U TeHHON WHKESHEPUH.

[Tpaktrueckas pabora Nel. Mnentudukaius opraHn4ecKux COeIMHEHUN.
Tema 7.bHo10rMYecKN AKTUBHbIE OPraHUYecKue coequHeHusi(7 4acoB).

® e pMeHTbl. DepMeHTHI Kak OMOJOTMYECKUE KaTaIM3aTOPbl OEIKOBOM
npupoasl. OcobeHHoCcTH PYHKIIMOHUPOBaHUs (hepMeHTOB. Poiib (pepMeHTOB B

KUBHCACATCIIBHOCTH KUBBIX OPIraHM3MOB U HAPOJAHOM XO35MCTBE.

B uTawMuH bl [lonstue o Buramunax. Hapymienusi, cBsi3aHHbIE C BATAMUHAMMU:
ABUTAMHMHO3bI, TUTIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bI. Butamuu C kak

MPEACTABUTENb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEJICTABUTEINb
JKUPOPACTBOPUMBIX BUTAMHUHOB.

I' 0 p M 0 H bl [IOHSITHE O TOPMOHAX KaK TYMOPaJIbHBIX PETYISITOPAX
KU3HEIEATEIIBHOCTH KUBBIX OPraHUu3MOB. IHCYIIMH U agpeHavH KaKk
IIPEICTABUTEIIN

ropmoHoB. IIpodunaktuka caxapHoro nuadera.



JlexapcTBa. JlekapcTBeHHasi XUMUS: OT UATPOXUMHUHU JJO XUMHUOTEPAHH.
AcnupuH.

AnTubunoTtuku u aucobakrepuos. Hapkornyeckue Bemectsa. Hapkomanus, 6opnda
C HeW U IpoUIaKTHKA.

Tema 8. UcKyccTBeHHBbIE M CHHTETHYECKHE MOJIMMePHI (S 4acoB).

NckyccTBEeHHBI €O UM e P bl. [lonydeHre HCKYCCTBEHHBIX MOJIMMEPOB,
KaK IPOJYKTOB XUMHYECKOW MOAU(DUKALIMN TPUPOJTHOTO MOJIUMEPHOTO

chIpbs. VIcCKycCTBEHHBIE BOJIOKHA (ALIETATHBIM IIEJIK, BUCKO3a), NX CBOMCTBA U
IIPUMEHEHHUE.

CuHTEeTHUYECKHUENMONHuM e p bl llorydeHne CHHTETUYECKHUX TTOITUMEPOB
pEeaKUsAMH NOJMMEPHU3ALNN U MOJUKOHAeHCauu. CTpyKTypa IOIMMeEpPOB

HHHCﬁHaﬂ, Pa3BCTBJICHHAA U IIPOCTPAHCTBCHHAA. HpCI[CTaBI/ITCJ'H/I CHHTCTHYCCKUX
I1acTMAcCC: IMOJIM3TUIICH HU3KOT'O U BBICOKOT'O IaBJICHUS, ITOJTUIIPOITUIICH 1

IOJIMBUHUJIXJIOPUA. CuHTeTHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KaIIPpOH.

[Tpaktrueckas pabora Ne2. Pacnio3HaBaHue miacTMacc M BOJIOKOH

Conep:xanne 11 kiaacc( 66 yacos)

Tema 1. Ctpoenue BemecrBa (17 u)

OcHOBHBIE CBEACHUS O CTPOCHHUM aToMa. S apo: MpOTOHBI U HEUTPOHBI. M30TOIEIL.
DNEeKTpOoHbL. DNEKTpOHHas 000JI0YKa. DHEepreTudeckuii ypoBeHb. OcoOeHHOCTH
CTPOCHHSI DJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB 4-TO W 5-T0 MEPHOJIOB
nepuoanyeckoi cuctemsl Jl. . MenneneeBa (mepexoaHbix 35eMeHToB). [lonarue
00 opbutamax. S- u p-opbutamu.  DIEKTPOHHBIE KOH(PUTYpaIMKi aTOMOB
XAMHUYECKUX JJIEMEHTOB.

ITepuonnueckuit 3akoH JI. 1. MeHneneeBa B cBeTe ydeHUs O CTPOEHHHM aTOMA.
OtkpsoiTue [. . MenaeneeBbIM epUOAYECKOT0 3aKOHA.

Ilepuonuueckass cucrema xumudyeckux odiemMeHToB JI. WM. MenneneeBa —
rpaduueckoe OTOOpakKeHHE TMEePUOJAMYECKOr0o 3akoHa. DUHMYECKUH CMBICI
MOPSAJIKOBOIO HOMEpPA AJIIEMEHTA, HOMEpa Mepuoaa U HoMepa rpynnel. BajneHTHbIe
A1eKTPOHBbI. [IpUUMHBI M3MEHEHUS CBOMCTB 3JIEMEHTOB B MEPUOAAX W TpyIax
(rIaBHBIX MOATPYMIAX).

[TosoxkeHne BOIOPOa B IEPUOANYECKON CUCTEME.

3HaYeHUEe MEPUOAMYECKOrO0 3aKOHA W MEPUOJUYECKOW CHCTEMBI XHMHYECKHUX
aneMeHToB [[. . MenneneeBa i pa3sBUTUS HAyKU U NOHMMAaHUs XUMHUYECKOU
KapTUHBI MUDA.



HNonnas xumudeckas cBsi3b. Karrons! u annonsl. Knaccudukarus nonos. MoHHbIe
KpUCTaJUTNYeCKue pemeTku. CBONMCTBA BEIIECTB C ATUM THUIIOM KPUCTAJUTMYECKHUX
PELIETOK.

KoBaneHTHass XUMHYECKass CBS3b. OJEKTPOOTpUUATENbHOCTh. llonspHas wu
HEMOJISIpHAsl KOBAJEHTHbIE CBs3U. Jumonb. [lonsSpHOCTH CBSI3W M TMOJSAPHOCTH
MoOJIeKyJibl. OOMEHHBII U JIOHOPHO-aKIENTOPHBIM MeXaHU3Mbl 00pa30BaHUs
KOBAJIEHTHON CBSI3U. MOJIEKYJIIpHBIE U ATOMHBIE KPUCTAIUIMYECKHE PEIIETKU.
CBoiicTBa BEMIECTB ¢ ATUMH TUMAMU KPUCTALTNYECKUX PEIIETOK.

Mertammmueckass XumMudeckas cBsizb. OCOOCHHOCTH CTPOCHHSI aTOMOB METaJIOB.
Mertannuyeckass XUMUYECKas CBSI3b M METAJNIMUECKasl KpUCTAUIMUECKasl PeIIeTKa.
CBoiicTBa BEMIECTB C ’TUM THUIIOM CBSI3H.

BonoponHas xumudeckasi CBsi3b. MEXMOJICKYJISIpHAsE U BHYTPUMOJICKYJISIpHAs
BOJIOPOJIHAS CBSI3b. 3HAYEHHE BOJOPOJTHON CBSA3U IS OPTaHHU3alMHU CTPYKTYP
OMOTOJIMMEPOB.

[Tonumepsl. TlnacTMacchl: TEPMOIUIACTBI M PEAKTOIUIACTBI, UX MPEICTABUTEIN U
npuMeHeHue. BonokHa: npupoaHbie (pacTUTENbHBIE U )KUBOTHBIC) U XUMHUYECKUE
(MCKYCCTBEHHBIE 1 CHHTETHUUYECKHE ), UX MPEJICTABUTEIU U IPUMEHECHHE.
["a3000pa3Hoe coCcTOsSIHUE BEIIEeCTBA. TP arperaTHbIX COCTOSTHUS BOIBI.
Oco0eHHOCTH CTpOeHHUs ra3oB. MoJsIpHBII 00BeM Ta3000pa3HbIX BEIIECTB.
[Ipumepsl Ta3000pa3HBIX NPUPOAHBIX CMECEM: BO3AYyX, MPUPOJHBIMA Tas3.
3arpsizHeHre atMocepsbl (KUCTOTHBIE JOKIU, TapHUKOBBIM 3 dekT) u 6opnbda ¢
HUM.

[IpencraButenu razo00pa3HbIX BEIIECTB: BOJOPOJ, KUCIOPOJ, YIJIEKHUCIBIA Ta3,
aMMHMaK, dTuiaeH. VX noiydeHue, coOupanue u pacrno3HaBaHue.

Kunkoe cocrosinue BemectBa. Boma. IloTpebiienne Boabl B OBITY W Ha
npou3BoJIcTBE. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

MunepanbHble BOJbI, UX UCIIOJIb30BAHUE B CTOJIOBBIX M JICYCOHBIX IIEIISX.

Kunkue KpucTauibl M UX IPUMEHEHUE.

TBepnoe cocrosinue BerecTBa. AMOp(HBIE TBEpJbie BEIIECTBA B MPUPOJE U B
JKW3HU YEJIOBEKa, MX 3HaueHue W npuMmeHeHue. Kpucraminueckoe cTpoeHue
BEILIECTBA.

Hucnepcusie cuctembl. [lonsTre o aucnepcHbIX cuctemax. JlucnepcHas ¢aza u
nucniepcronHas cpena. Knaccudukanus AUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT
arperaTHoro COCTOSIHUS AUCIIEPCHOM Cpe/ibl U TUCTIEPCUOHHOMN (Da3kbl.
['pybGoaucnepcHbIE CUCTEMBI: AMYJILCUH, CYCTICH3UH, adPO30JIH.
TOHKOIUCIIEPCHBIC CUCTEMBI: TEJIU U 30JIU.

CocraB BeliecTBa M cMmeceil. BerecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpPOCHMS. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTB.

[TonsaTue «107s» 1 €€ pa3HOBUIHOCTU: MaccoBast (0JIs 2JIEMEHTOB B COCIMHEHUH,
JI0JIs1 KOMIIOHEHTa B CMECU — JI0JIsl IPUMECEH, J0JI1 paCTBOPEHHOTO BEIIECTBA B
pactBope) u oObeMHas. Jlons BBIXOIAa MPOAYKTa PEAKIMH OT TEOPETUUYECKU
BO3MOHOTO.

JMeMoncTpanuu. Paznuuasie (OpMBI TEPHOIUYECKON CHCTEMBI XHUMHYECKUX
anementoB JI. M. MenneneeBa. Mojenp KpUCTAIIIMYECKOW PELIETKH XJIOpUIA



HaTpus. OOpa3Isl MUHEPATIOB ¢ MOHHOW KPUCTALUTUYECKON PEIICTKOM: KaJbIUTa,
ranuta. Mojienu KpUCTaUIMYeCKUX PEHIETOK «CyXOro Jipaay (Wid Moja), anMasa,
rpaduta (wam  kBapra). Mogenp wmodekynasl  JIHK. OOpasibl  mmactMmace
(penonodopmanbieruiHble,  MOJUYpPETaH,  TMOJUATHIICH,  MOJUIIPOIUJIIEH,
NOJIMBUHWIXJIOPUA) W wu3fenuss u3 Hux. OOpasibl BOJOKOH (IIEPCTh, IIEJK,
alleTaTHOE BOJIOKHO, KalpoH, JaBCaH, HEIJIOH) W u3aenuss u3 Hux. OOpasisl
HEOPTaHWYECKUX TOJUMEPOB (cepa IUIaCTUYECKas, KBapll, OKCHJ aJIFOMUHUS,
INPUPOJHBIC AIOMOCHIIMKATHI). Mojelb MOJIpHOTO 00beMa Ta3oB. 1pu
arperatHbIX COCTOSIHUS BoJbl. (OOpas3libl HaKulMd B YallHUKE © TpyOax
IIEHTPATBHOTO OTOTUICHUS. JKECTKOCTh BOJIBI U CITOCOOKI ee ycTpanenus. [Ipubopsr
Ha XUAKAX Kpuctamwiax. OOpasilbl pa3IMIHbIX JUCIIEPCHBIX CHUCTEM: dMYJILCHUH,
CyClieH3ul, a’po3oneit, reneil u 3omed. Koarymsuusa. Cunepesuc. Dddext
Tunpans.

JlaGopaTopHbie ombIThl. 1. OmpeneneHue TUMA KPUCTAJUIMYECKOM PEMIETKH
BEILECTBA U OIHMCAHUE €ro CBOMCTB. 2. O3HAKOMJICHUE C KOJUIEKLIUEH NOJINMEPOB:
IUIACTMAacC M BOJIOKOH W M37Aeinsd U3 HUX. 3. MchbiTaHue BOABI Ha KECTKOCTH.
Ycerpanenue xecTkocTd BOAbl. 4. O3HAKOMJIIEHHME C MHUHEpAJIbHBIMH BOJAMM. 5.
O3HaKOMIIEHHE C JUCTIEPCHBIMUA CHCTEMAMH.

Tema 2. Xumnueckue peakunu (14 4)

Peakiuu, naymue 6e3 M3MEHEHHsI COCTaBa BEIIECTB. AJJIOTPONUS U AJTIOTPOITHbBIE
BUJIOM3MEHEHUs. [IpuunHbl auioTponuu Ha NMpUMepe MOAM(PUKALMKA KUCIOPOJa,
yriepoaa u ¢pochopa. O30H, ero OHOJOTHUECKast POJIb.

N30omepsl 1 n30MepHus.

Peakiuu, uwaymume ¢ HM3MEHEHHMEM CcOCTaBa BewlecTB. Peakuuu coeauHeHus,
pa3NoKEeHUsI, 3aMEIIeHUs] U OOMEHAa B HEOPraHWYECKON U OPraHUYeCcKON XUMUU.
Peakiuu 9k30- u sHpoTepmMudeckue. TemnoBoil 3QPexkT XuMuuecko peakiuuu u
TEPMOXMMHUYECKAE YypaBHEHHs. Peakuuu TrOpeHMs, KaK YacTHBIM Ciydau
DK30TEPMUYECKUX PEAKIUH.

Ckopocth xuMuueckoil peakiuu. CKOpOCTh XUMUYECKOW peakiuu. 3aBUCUMOCTh
CKOPOCTH XHMHMYECKOW peakuuh OT NPUPOABl PEATMPYIOIIUX BEUIECTB,
KOHIICHTPAIMU, TEMIIEPATYPHI,

IJIOIIAIM TTOBEPXHOCTH COMPUKOCHOBEHHUSI U Kartaiu3aropa. Peakuwu romo- u
rereporeiHble. [loHsiTue o0 Karanuze U Katanu3artopax. @OepMeHTbl Kak
OMOJIOTUYECKUE KaTaIU3aTOPbl, 0COOCHHOCTH UX (PYHKIIMOHUPOBAHHUS.
OOpatuMocTh XMMHUYECKHX peakiuil. HeoOpaTuMblie U 00paTuMble XUMHUYECKHE
peakuuu. CoOCTOSSHUE XMMHYECKOTrO PpaBHOBECHS [JIsi OOpaTHUMBIX XHMHYECKHX
peakuuii. CocoObl CMENIEHUs! XUMHUYECKOTO PAaBHOBECHS HA MpPHUMEpPE CUHTE3a
ammuaka. [ToHaTre 06 OCHOBHBIX HAYYHBIX MIPUHIIMIIAX POU3BOJICTBA HA IIPUMEPE
CUHTE3a aMMHAKa UJTU CEPHOI KUCIIOTHI.

Ponmp BOnmbl B xumuueckoud peakuuu. VcTUHHBIE pacTBOpbL. PacTBOpUMOCTH U
KJaccu(uKaIys BEMIeCTB MO0 3TOMY MPHU3HAKY: PaCTBOPUMBIC, MAJIOPACTBOPUMBIE
Y HEPACTBOPUMBIE BEUIECTBA.

DNEKTPOJIUTBI U HEINEKTPOJUTHL. DJIEKTpONUTHYECKas auccouuanus. Kuciorsl,
OCHOBAHMSI M COJIM C TOYKHU 3PEHUSI TEOPUH BIEKTPOJUTUYECKON TUCCOUUALINN.



XHUMHUYECKHE CBOMCTBA BOJBI: B3aUMOJCHCTBHE C MeETaljJaMH, OCHOBHBIMHU U
KUCJIOTHBIMA OKCHJIaMH, pa3JIoKeHHe W o0pa3oBaHHE KPHUCTAJJIOTHUIPATOB.
Peakiuu rugpaTanyy B OpraHMueCcKorl XUMUHU.

['uaponu3 oOpraHMYecKUX U HEOpPraHudecKux coenuHeHuid. HeoOpaTtumplit
ruApoau3. OOpaTUMbINA THAPOJINU3 COJICH.

['maposin3 OpraHMYecKUMX COEAWHEHUNW M €ro IPaKTUYECKOE 3HAUYCHHUE A
MOJYy4YEeHUs TUAPOJU3HOTO CIUPTAa W MbLIa. buonorndeckas poJib TMApPOJU3a B
IJJACTHYECKOM M DPHEPreTHUYeCKOM 0OMEHE BEIICCTB M DHEPTHH B KIIETKE.
OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiiuu. CTeneHb okucieHus. OnpeneneHue
CTCIICHH OKHCJICHUsA 1o dopmyine coenuHeHus. IloHATHE 00 OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiusix. OKUCIEHUE W BOCCTAHOBIICHHE, OKHUCIUTENb W
BOCCTAQHOBUTEIIb.

DIIEKTPONU3. OJNEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC.
DJIEKTPOIU3 pacIlJIaBOB U paCTBOPOB Ha MpUMepe xjopuaa Hatpus. [IpakTuueckoe
MIPUMEHEHUE AJIEKTPOIIN3a. DJICKTPOIUTUUECKOE MOJYUYECHUE aTFOMUHUS.

HMemonctpanuun. [Ipespamienue kpacHoro ¢ocdopa B 6enbiit. Mojenu MoieKy
OyraHa u nM300yTaHa. 3aBUCHMOCTb CKOPOCTH PEAKIIMU OT MPHUPOJIbI BEIIECTB Ha
NpUMEpPEe  B3aUMOJCUCTBHUS  PAcTBOPOB  PA3JIMYHBIX  KHUCJIOT  OJIMHAKOBOM
KOHIICHTpAIlMM C OJWHAKOBBIMH TpaHyJaMd IMHKA U B3aUMOJICHCTBUS
OJINHAKOBBIX KYCOYKOB pPa3HBbIX METAJUIOB (MarHus, LIMHKA, JKeJe3a) C COJSHOU
KUCJIOTOM. B3amMonencTBue pacTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu
THOCYJb(aTa HATpPUs pa3IMYHOM KOHLEHTpAaUuMW M TeMmiepaTypbl. Mojenb
KUISAEro ciios. PasnokeHue mepokcuaa BOAOPOJa € IMOMOIIBIO KaTajau3aTopa
(okcupa mapranua (IV)) u karanasbl CeIporo msica u celporo kaprodens. Ilpumepsr
HEOOpaTUMBIX peakIui, UIYIUX ¢ o0pa3oBaHMEM OCajKa, rasa WIH BOJBI.
B3aumoneiictBue autus u HaTpus ¢ Bojaou. Ilomyuenme okcupa ¢ocdopa (V) u
pPacTBOPEHHE €T0 B BOJIC; UCIIBITAHUE TTOJIYYEeHHOTO pacTBopa JakMycoM. OOpasiipl
KpUCTAILTOTUAPATOB. VcbITaHUE PACTBOPOB 3JIEKTPOJIUTOB U HEDJIEKTPOJIUTOB HA
npeaMeT AUCCOIUALMU. 3aBUCUMOCTh CTEIEHU JIEKTPOJUTHUUYECKON THCCOLMALUN
YKCYCHOM KHCIJIOTBI OT pa30aBieHHs pacTBopa. [ uaponu3 kapOwma KambIlus.
['unponu3 kapOOHATOB MIETIOYHBIX METAUIOB U HUTPATOB IMHKA Win cBuHNA (11).
[Tonyuenne wbuia. [Ipocreinime OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU:
B3aMMOJICHCTBUE IIMHKA C COJITHOW KHCJIOTOM M Keje3a C PacTBOPOM cCylibdara
Menu (II). Mogens snekTponuzepa. Mopaenb dIEKTPOIU3HOW BaHHBI IS
MOJTYYEHHUsI ATFOMUHUSL.

JlaGopaTopHbie onbIThbl. 6. Peakuus 3aMelieHus] MEOU >KEJIE30M B PAaCTBOPE
MeJIHOTO Kyrnopoca. 7. Peakiuu, uaymue ¢ o0pa3oBaHUEM OCajKa, Ta3a U BOAbI. 8.
[Tosydyenue Kuciaoposa pasyioKEHUEM MEPOKCHUAA BOJOPOJA C MOMOIIBIO OKCUIA
mapranma (IV) wm xaramaszer ceiporo kaptodens. 9. Ilomydenuwe Bomopoaa
B3aMMO/JICHCTBUEM KUCJIOTHI ¢ HUHKOM. 10. PaznuuHbie ciiyyau ruapoian3a cojeu.

Tema 3. BemecTtBa u ux cBoiicrea (19 4)



Hemerannpel. CpaBHuTeNIbHAas XapaKTEpUCTHKA TaJOTEHOB Kak Hauboee
TUNHWYHBIX MPEICTaBUTENEH HEMETaUI0B. OKUCIUTEIbHBIE CBOMCTBA HEMETAILIOB
(B3aUMOJIEHCTBHE C MeTalllaMd M BOAOPOJIOM). BoccTaHOBUTENBHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee AIEKTPOOTPUILIATEILHBIMU HEMETANIAMUA U
CJIIOHBIMH BEILIECTBAMU-OKHUCIUTEIISIMU ). Meramnel. B3anmoperictBue
METaJUIOB ¢ HEMETaJUIaMH (XJIOPOM, CEpOil B KUCIOPOJIOM). B3anmoneiictBue
HIEJOYHBIX U MIEJOYHO3EMEIBHBIX METAUIOB C BOAOU. DNEKTPOXUMUUYECKUN Pl
HANpPsDKEHUM METaJUIOB. B3anMoaelCcTBHE METAJLUIOB C pacTBOpaMHM KHCJIOT U
coJyieil. AimroMuHOTEpMHES. B3anmoelicTBre HaTpus ¢ TAHOJIOM B (PEHOJIOM.
Koppo3usa meramios. [IoHsATHE 0 XMMHUYECKOW U DIEKTPOXMMHYECKON KOPPO3UU
MeTaioB. CocoObl 3alIUTHl METAIIIIOB OT KOPPO3HH.

Kucnotrel Heopranuueckue u  opranumdeckue. Kraccudukamuss — KHUCIOT.
XUMHUYECKHE CBOWMCTBA KHUCIOT: B3aMMOJAEHCTBHE C METaUlaMH, OKCHJIAMHU
METAJJIOB,  THUAPOKCHUIAMHU  METAIOB,  COJSIMM,  cOoupTamu  (peakius
srepuukanmun). OcoOble CBONWCTBA A30THOW M KOHLEHTPUPOBAHHOM CEPHOM
KHUCJIOTBI.

OcHoBaHUsl HeOpraHuuyeckue u opranumdeckue. OCHOBaHMS, UX KiacCUpUKAIIMS.
XHWMUYECKHE CBOMCTBA OCHOBAHUM: B3aMMOJICHCTBUE C KUCJIOTaMH, KUCIOTHBIMH
OKCHJIaMH U COJISIMU. PaznoxkeHrne HepacTBOPUMBIX OCHOBAHHUIA.

Comu. Knaccudukauust coneil: cpeiHue, KHUCIIbIE W OCHOBHbIE. XUMHUYECKHE
CBOMCTBA COJICH: B3aMMOJCWCTBHE C KHUCJIOTAMHM, IIEJIOYaMH, MeTalaMd H
comsimu. llpencraBurenu cojied WM WX 3HA4YeHHE. XJOpPUZA HATpusi, KapOoHAT
Kanblud, pocdar kanpuus (CpeaHUE COM); TUAPOKApOOHATHI HATPUS U aMMOHMS
(xucibie conn); ruapokcokapoonat menu (I1) — manaxuT (OCHOBHAs COJIb).
KauecTBeHHbIE peakuuu Ha XJIOpPUA-, Cylb(aT-, U KapOOHAT-aHUOHBI, KATHOH
aMMOHUs, KatnoHsl xkene3a (11) u (I1I).

['eHeTnyeckass CBA3b MEXKAY KiIacCaMHM HEOPraHMYECKUX M OPraHUYeCKUX
coequHeHur. IloHsATME O TEHETHUYECKOW CBS3M UM TEHETHYECKUX pAdax.
['enernueckuit psn Meramwia. [eHetmueckuit psg Hemetawa. OcoOEHHOCTH
T€HETUYECKOT0 psiia B OPraHUYECKON XUMUHU.

HMemoncTpanuu. Komneknus o6pasinoB MmeramioB. BzammoselcTBue HaTpus U
CYPBMBI C XJIOPOM, Keje3a ¢ cepoi. [ opeHne Maruust U aJlflOMHHUSA B KUCIIOPOJIE.
B3aumojenicTBue IISIOYHO3EMEJILHBIX METAJIOB ¢ BoJoH. B3aummojencTBue
HAaTpUsi C OTAHOJIOM, IIMHKAa C YKCYCHOM KHUCIOTOH. AJIIOMHUHOTEPMHUS.
BzaumopenictBue Menu ¢ KOHUEHTPUPOBAHHOM A30THOW KHUCIOTOM. Pe3ynbraThl
KOPpPO3UM METAJUIOB B 3aBUCHUMOCTH OT YCJIIOBUW €€ mnporekanus. Kosmekuus
o0pa3loB HeMeTaJIoB. B3aumonelicTBre XJIOPHOM BOJBI C pacTBOPOM Opomuia
(nomunma) xamusa. Kosutekuusi mpUpOAHBIX OpraHUYECKUX KHUCIOT. PazbamieHue
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI. B3anmMoeicTBUE KOHLEHTPUPOBAHHOM
CEpHOM KHCIOTHI C Caxapom, IEUTI0NI030M W Menbio. OOpasibl MPUPOTHBIX
MUHEPAJIOB, COJIEPKAIIUX XJIOPU HATpusl, KapOoHAT Kanbius, Gocdar Kanpius u
rugpokcokapoonar Memu (II). OOpasubl NHIIEBBIX MPOAYKTOB, COACPIKAIIMX
TUAPOKAPOOHATHI HATPUS M aMMOHHUS, WX CIOCOOHOCTh K Pa3JIOKCHHIO TpHU



HarpCBaHHNU. [amenue COJbI YKCYCOM. KauecTBeHHbIC p€akun Ha KaTHUOHBI U
AHHUOHEI.

JlaGoparopHblie onbIThl. 11. McnibiTaHue pacTBOPOB KUCJIOT, OCHOBAHUN U COJIEH
MHIUKaTOpaMu. 12. B3auMoJelcTBUE COJITHOM KHCIOTBI MU PacTBOpa YKCYCHOU
KHCJIOTBl ¢ MeTauiamu. 13. B3aumopaeilcTBHE COJIIHOM KHCIOTBI M PacTBOpa
YKCYCHOW KHCIIOTBI ¢ OCHOBaHMSMU. 14. B3anmoneicTBrHE COJIIHOW KHCIOTHI U
pacTBOpa YKCYCHOM KHUCIOTBI ¢ cojsimu. 15. ITlomydyenue u  CBOiCTBa
HEPACTBOPUMBIX OCHOBaHUM. 16. ['Mapoyin3 XJIOPUAOB M all€TaTOB IIEIOYHBIX
MeTaiioB. 17. O3HaKOMJIEHHE ¢ KOJUICKUIMSIMU: a) METAIOB; 0) HEMETAIJIOB; B)
KHCJIOT; T) OCHOBaHWW; J) MHHEPAJIOB U OHOJOTMYECKUX MaTEpHUAIIOB,
coJiepKalluX HEKOTOPHIE COJIH.

Tema 4. Xumnuyeckuii NpakTUKyM(8 4acos).

[TpaxTrueckas padota Nel.lloixydenue u pacrno3HOBaHUE Ta30B.

[Tpaktnueckast pabora Ne2.CKOpoCTb XMMHUYECKUX  PEaKLMI,XUMHUECKOE
paBHOBECHE.

[TpakTnueckast paboraNe3.CpaBHEHUE CBONCTB OPraHUYECKUX U HEOPTraHHMYECKHUX
BEILIECTB.

[TpakTnueckast pabora Ned PemeHne SKCHEpUMEHTAIBHBIX 3a7ad 10 TeMe
"ruaposms”.

[Ipaktuueckass  pabora  Ne5.PemieHune — 3KCEpUMEHTAlIbHBIX — 3a4ad [0
HEOPraHUYECKOW XUMUHU.

[Ipaktruueckas pabota Ne6.Perienune skciepuMeHTaNbHBIX 33]1a4 10 OPraHUuYECKON
XUMHH.

[Ipaktnueckass  pabora  Ne7.l'eHeTmueckas  CBA3b  MEXAYy  KjaccaMu
HEOPTaHUYECKUX U OPTaHUYECKUX COCIUHEHUN.

[Ipaktuueckast pabora Ne§8.Perienne skcnepruMeHTAIBHBIX 3a7a4 Ha OMpeeTIeHUue
IIJJACTMACC U BOJIOKOH.

Tema 5. Xumus B :ku3Hu oo6mecTBa(6 yacos).

Ponp xumMum B Jku3HM oOmiecTBa.Poih XMMHUM B pa3IMUHBIX OTPACIIAX
npous3BojacTBa.Posib XuMuM B ceabCKOM Xo03siicTBe.lIpoOnembl  okpyxaromei
cpenbl. Posib XMMuK B TIOBCETHEBHOM KU3HU YEJIOBEKA.

Tema6.00001mieHNe NPOWAEHHOT0 MaTepuasga 3a 001eo0pa3oBaTe/JbHBIN
Kypc(2uaca).

YuyeoHo-remaTnueckuii miaan 10 kiacc.

No Pa3nen, rema Bcero B Tom uncne
n/m yac. dopma KOHTPOJIA IIpakTnueckue
paboTHhI
1 |TemaNel: 5
IToBTOpEHUE 3a KypC




OCHOBHOM IIIKOJIEI.

2 | Tema Ne 2 :Bpenenue. 1

3 | Tema Ne 3 : Teopus 3)

CTpOEHUS KontposnbHas
OpraHUYECKUX pabora Nel.
COETMHEHUM.

4 | TemaNe4: 17 | KoHnTposbHas
VYTI1€eBOOPOABI U UX pabora Ne2.

MPUPOTHBIC
WCTOYHHKH.

5 | Tema Ne5 : 20 | KonponbHas
Kucnopoaconepxarmue pabota Ne3.

OpraHU4ecKue
CO€JIMHEHUSI

6 | TemaNe6: 8 [TpakTraeckast
A3o0Tcoaepxaiue KonTponbHas paboTta Nel.
COEIMHEHHUS U UX paboTa Ne4,

HaXOXICHUE B
IPUPOJIC.

7 | TemaNe7: 7
buonornuecku
aKTUBHbBIC
OpraHUYeCcKue
COEJTMHEHMSL.

8 | Tema Ne§ : 5 [TpakTnueckas
HckyccTBEHHBIE U Nrorosas paborta Ne 2.
CUHTETHYCCKHUE KOHTPOJIbHAS
MOJIUMEPHI. pabora.

YuebHo — TemaTnueckuii mian 11 kiaacca
No Pazgen, Tema Bcero B ToMm uncie
n/m yac. dopma KOHTPOJIA IIpakTHueckue
paboThI

1 | Tema Ne 1: Ctpoenue 17 | KontposnbHas
BEIIECTBA pabota Nel,No2

2 | Tema Ne 2: 14 | KouTtpoisbHas
XVMMHUUYECKHE PEaKINH pabotalNe3

3 | Tema Ne 3:BemiectBa u 19 KontponbHas
WX CBOMCTBA pabota Ne4

4 | Xumunyeckui 8 [IpakTruueckas




MPaKTUKYM

pabota
Nel,2,3.4,5,6,7,8

XUMHUS B )KU3HUA

oO1recTBa

O600611eHne Hrorosas
IIPOUAEHHOTO KOHTPOJIbHAsA
MaTepuana 3a pabora.
001eo0pazoBaTebHbII

KypcC.




