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IHosicuuTennLHAA 3aNIHCKA

HopmaTuBHas 06a3a: é
. @enepanbhblii 3akoH orT 29.12.2012 Ne 273-03 «O06 obOpazoBanuu anﬁcmﬁ
denepanuny;
o [Tpuka3 MunucrepctBa obpasoBanus Poccuiickoit dexepanmu ot 05.03.%91089 «006

YTBEp)KIEHHH (hefepaibHOT0 KOMIIOHEHTA TOCYAaPCTBEHHBIX CTaHAAPTOB HAYaIbHOT 11Er0, OCHOBHOT'O

o011ero U cpeaHero (MmoaHoro) odmero oopazoBanus» ¢ usMeHeHussMu ot 07.06.201 71 6;

ot 30.10.2010 1, 01.02.2012 roga Ne1994;
. «[lomoxxenne o paboueil mporpamMme  YUHUTENS NAJIBHOTO  OIO/PKETHOTO

obmeoOpa3zoBarenbHOro yupexaeHus «l'mmHazust Ne39» ropoJCcKOLey O a ropong Yoda PecryOnuku
bamkoproctan» ot 11.05.2016r. Ne336;

. Vueonsiii mman MBOY «I'umnazust Ne39».

Pabouas nporpamma no npeametry «Xumus» paspadoraHaNHa ocHoBe [IpuMmepHBIX MporpaMm Io
xumun (mucekMo JlemaprameHTa rocy1apcTBEHHOM MOJIUTUKH,B pHayku Poccuu ot 07.07.2005 1. Ne
03-1263), npumepHO#l IporpaMMbl Kypca Xumuu ans 8-1 OB 00I111e00pa30BaTEIbHBIX YUPEIKICHHIMA
(aBTop O.C. I'abpuensiH), pekoMeHA0BaHHOH JlemapTaMeHTo pa30BaTENIbHBIX IIPOrpaMM U CTaH/IapTOB
obmero oopa3zoBanuss MunucrepcTBa oopasoBanus PO OBaHHOM mM3aaTesbcTBOM «/[poda» B 2006
rony, ®I'OC BTOpOro moKoJIeHUS, TIPUMEPHOM MPQIP cpemHero oOmiero oOpa3oBaHUS 1O XUMHUU

(mpouIBHBIN YPOBEHB) C yYETOM IPOrPaAMMBI c mun st 10-11 ximaccoB 06meo0pa3oBaTebHBIX
yapexnenuii (mpodwmibHbli ypoBens) O.C. Fa6g sTHa, JOMYIIEHHOW MUHUCTEPCTBOM 00pa3oBaHUs U
nayku Poccuiickoii ®enepannu (M: Ipoda 200%).

Pabouas nporpamma paccuuTaHa Ha 2 roja

10 kmacc - 140 yacoB; 4 yaca B Hegemnto; B paGoueil mporpamme B pazznen «OpraHudeckas XuMHus»
no6asneHo 34 u3 pazzaena «OCHOBBI TEOPETHHECKON XuMUM» U 13 4 U3 pesepaa.

11 xmacc - 140 gacoB; 4 yaca B el

280 yacoB 3a 2 roga 00y4eHH

T@mn K YPOBHIO IOATOTOBKH BbIIyCKHUKOB.
B pesynbrare nzyuenus a Mpo(UIBHOM YPOBHE YUEHHK JIOJIKEH:
3HAThH/TIOHUMATH:

- pOJb XMMHHU B €CTECTBOBHAHUH, €€ CBA3b C APYTMMH €CTECTBEHHBIMH HAayKaMH, 3HAUEHHUE B XKU3HH
COBPEMEHHOTO OOIIECTBA;

- Ba)KHeUIue ckHe MOHATHUA: BEIIECTBO, XUMHMYECKUH 3JIEMEHT, aTOM, MOJIEKyJa, macca
aTOMOB M MOJIEKYJ paaukan, ajuioTpOIus, HYKJIUIbl U HM30TOMbBI, aTOMHbIE S-, P-, D-opOutanmu,
XUMHUYECKasd CBA3b TPOOTPHUIIATEILHOCTh, BAJIEHTHOCTh, CTEMEHb OKHCIEHUS, THOpHANU3aIUS
opburanei, mpoc TBEHHOE CTPOEHHME MOJIEKYJ, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM 00beM, BelllecTBa

MOJICKYJISIPHOT'@ OJICKYJIAPHOTO CTPOCHUS, KOMIUICKCHBIC COCOAUHCHUSA, IOUCICPCHBIC CUCTCMBI,
OJICKTPOJIUTHUYCCKAA JUCCOIHALUA, KHUCIOTHO-OCHOBHBIC PCAKIIMKM B BOJHBIX

3, OKHUCICHUC U BOCCTAHOBJICHUC, JJICKTPOJIM3, CKOPOCTb XUMHYECKOMN pcaKknuu,

MEXaHU3M U, KaTaJiu3, TEIUIOBOM 3¢ (eKT peakiuu, SHTAIbINS, TEIUIoTa 00pa30BaHUs, SHTPOIMHUS,
XUMUYEEKO BHOBECHE, KOHCTAaHTa paBHOBECHUS, YIJIEPOAHBIM cKeneT, (yHKIMOHAJIbHAS TpyIna,
rOMO PYKTYpHasi M MPOCTPAHCTBEHHAs HW30MEpHs, WHIYKTHBHBIK U Me30MEpHBIH 3 EKTHl,
ANIEKTPOPI, HYKJIe0( I, OCHOBHBIE TUIIBI PEAKLIUI B HEOPIraHUYECKON U OPraHu4eCcKOi XUMHH;
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- OCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXPAaHEHHS MAaCChl BEIECTB, MEPHUOJUYECKUM 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABoOrajapo, 3akoH ['ecca, 3akOH [ACHCTBYIOIIMX MAacC B KHHETHKE U

TEPMOJIUHAMUKE;
- OCHOBHBIE€ TEOPUU XUMHUHU: CTPOEHUS aTOMA, XUMHUUYECKOU CBS3H, DIEKTPOIUTUIECKON m!s}oumaunn,
KHCJIIOT U OCHOBAaHWM, CTPOCHUS OPraHMYECKUX COCIMHEHHUM (BKJIOYAs CTEPEOXUMHUIO) NYECKYIO

KMHETUKY U XUMUYECKYIO TEPMOJIMHAMUKY;
- KJIacCU(DMKAIMIO H HOMCHKJIATYPY HEOPTaHUYECKUX U OPTAaHUYECKHUX COCTUHCHHIA,
- IPUPOAHBIE UICTOYHUKH YTJIEBOJAOPOIOB U CIIOCOOBI UX MEpPepaboTKH;

- BEILIECTBA M MaTepHalbl, IIMPOKO HCIOJIb3yEeMbIE B MPAKTUKE: OCHOBHbBIC JUIbl U CILIABBI,
rpadut, KBapll, CTEKJIO, IIEMEHT, MUHEpaJbHbIe YIOOpEeHMs, MHUHEpalbHbIE U Op €CKHE KHCIIOTHI,
IeJI0YM, aMMUaK, YTJIEBOAOPOAbl, (DEHON, AaHWIMH, METAHOJN, STaHOJN, 3T 0Jib, TJHUIEPHH,

dbopmasibieru], aneTaablerul, alleToH, TIII0K03a, caxapo3a, KpaxMal, KiIeTdyaTkKa, aMPHOKHUCIOTHI, OCKH,
HMCKYCCTBEHHBIEC BOJIOKHA, Kay4yKH, MJIACTMACCHI, )KHPbI, MbLJIa U MOIOIIUE CPE,

YMETh!

- Ha3bIBaTh U3YYEHHBIE BELECTBA 110 "TPUBUAIBHON" U MEXTyHApOIHRE HOMEHKIIATypaMm;

- ONpENeNATh. BAJIEHTHOCTb M CTENEHb OKMCICHUS XHMHMYECKKX WJICMEHTOB, 3aps)]l HOHA, THII
T

XHUMHUYCCKOM CBA3U, MPOCTPAHCTBCHHOC CTPOCHHUC MOJICKYJI, THUII % YeCcKoit PCHICTKU, XaPAKTEP

Cp€abl B BOAHBLIX pPACTBOpAX, OKHUCIHUTCIIb U BOCCTAHOBHTCIIb, HAIIPAB € CMCIICHHA PAaBHOBCCHA 110
BJIMAHHUEM PA3JIMIHBIX q)aKTOpOB, HN30MCPbI U T'OMOJIOTH, ITPUHAAJICIKHOC CIICCTB K PA3JIMYHBIM KilacCaM
OpPraHU4YCCKHUX COCHHHCHHﬁ, XapaKTECp B3aMMHOI'O BJIIMAHHUA aT MOJICKYJIaX, THIIbI peaKI_II/Iﬁ B

HEOPraHWYECKON U OPraHNYECKON XMUMUH;

- Xapaktepu3oBaTh: S- , P- u D-anemenTsl mo ux m emio B [lepuomuueckoii cucreme J[.U.
MeneneeBa; o0mIMe XUMUYECKHE CBOMCTBA METAJIJIOB, HEMIGTAMEOB, OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
COCMHEHMI; CTPOCHHE W CBOICTBAa OPraHUYECKUX COCIU i (yrmeBomopoioB, CHOUPTOB, (EHOJIOB,

QJIBJICTHJIOB ¥ KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB,
- OOBACHATH: 3aBHCUMOCTb CBOMCTB XHUMHUECK
nonoxenusa B llepuommueckon cucreme JI.M.
BELIECTB OT UX COCTaBa U CTPOCHMsI; IPUPOLY U
CKOpPOCTH XUMHYECKOHN pCakmuu OT pPa3IUYHbI,
COEMHEHUI OT CTPOCHHUSI UX MOJIEKYJI;

- BBINIOJIHATH XHUMHUYCCKHH SKCIICPUMCHT I10: pacClio3HaBaHHIO BayKHEHIITIX HCOPraHN4eCKux H
OpPraHMYECKUX BEIIECTB; IOIYYEHHIO KQHKDETHBIX BEIECTB, OTHOCAIIMXCS K HW3Y4YEHHBIM KJaccam
COCITMHCHHIL,

- IPOBOJUTH PACYETHI 10 XUMHUUE OpMyJlaM M YPaBHEHMSIM pEaKLUii;

- OCYHIECTBJIATh CaMOCTOATCIIb K XUMHYECKOU I/IH(bOpMaIII/II/I C UCIIOJIBb30BAHUCM PA3JIMYHBIX
MCTOYHHUKOB (CIPaBOYHBIX, HAy4YHb ay4HO-TIONYJISIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); UCTIOIB30 @

JIOT U yTJIEBOJIOB);
eMeHTa W 00pa30BaHHBIX MM BEUIECTB OT
€eBa; 3aBUCHMOCTh CBOWCTB HEOPTaHHMYSCKUX
0co0BI 00pa30oBaHUsT XUMUYECKON CBSI3U; 3aBUCHMOCTD
TOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYCCKUX

uHpOpMaINU U ee IPe/ICTAR B pPa3IM4HBIX (popmax;

HCIIOJIb30BAaTh HpI/IO6p€T C“BHAHUA U YMCHI/ISI B HpaKTH‘IGCKOﬁ JCATCIIBHOCTH U HOBCG]IHGBHOﬁ
SKU3HU JUIA:
-  IIOHUMaHug TJI00 IX TpoOJeM, CTOSIIMX Tepe]] YEIIOBEUYECTBOM: ODKOJIOTHYECKHX,

OHEPTETHUYECKHUX U CHIPhLBBIX;
- 00BIICHEHHS X
- DKOJIOTHYECK
- OLIEHKHU BIIX

KUBBIC OPTaHU3M

X SIBJIEHUH, IPOUCXOIAIINX B IPUPOJIE, OBITY U HA TIPOU3BOJICTBE;
OTHOTO ITOBEJICHUS B OKPYXKAIOLIEN CpENE;
XMMHUYECKOTO 3arpsiI3HEHUST OKPYKAIOIIEH CPeJlbl HA OPraHU3M YEJIOBEKa U Ipyrue

THI C BEIIECTBaMU B J1abopaTopuu, OBITY M Ha IIPOU3BOJICTBE;

TBU;
aHUs ¥ UIeHTU(PUKAINY BaKHEUIIINX BEIIECTB U MAaTEPUAIIOB;
YeCTBA MUTHEBOM BOJBI M OT/ICIbHBIX MUILEBBIX MPOIYKTOB;
€CKOM OIICHKH JIOCTOBEPHOCTH XMMHUYECKOW WH(MOpMAIMU, MOCTYMAOUIEH M3 pa3THYHbIX



- NPUOOPETeHHs MPAKTHUYECKOTO OIbITa JEATeNbHOCTH, NMPEeAUIeCTBYOMEH MpoQeccHnoHanbHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBII MpeIMeT.

. &
Hcnonb3oBaTh NpHOOpeTeHHbIE 3HAHUS W YMEHHsSl B TPAKTUYCCKOW JeITENbHOCTH |

[MOBCEAHEBHOM XU3HU JI: %’
. MOHUMAHUS TJIOOAIBHBIX TMPOOJEM, CTOSIMIMX IMEepPell YEIOBEYCCTBOM: 0JIOPNYECKUX,
aHepreTqucm/Ix nu CBIpbeBBIX;

. OOBSICHEHUS] XUMHUYECKUX SIBJICHUH, IPOUCXOISAIINX B IPUPOJIE, OBITY U ﬁlpom}soncme;
. 9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAIOLIEH Cpelie;
J OLICHKH BJIMSHUSA XMMHYECKOTO 3arpsA3HEHMS OKPYXKAIOLIEH Cpelbl U3M YEJIOBEKa U

APYTUe )XUBBIC OPraHU3MEI;

. 0e30macHOi pabOoTHI C BEIIECTBAMHU B JJaOOpaTOpUH, OBITY U Ha

. orpeeNieHUs] BO3MOKHOCTH IIPOTEKaHUsI XUMHUUECKHUX MpeBpailefiii B pa3IMuHbIX YCIOBUSIX
U OIICHKHU UX MOCJICICTBHUL;
. pacro3HaBaHUs ¥ UACHTH(PUKAIIUN BAXKHEUIITNX BEIICCTB pUaoB;
. OIICHKU KaueCTBa MUTHEBOM BOJIBI U OTJICIBHBIX MUIIEBEI ;
. KPUTUYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKOU OpMallMH, TOCTyHaromen u3
Pa3IMYHBIX HCTOYHUKOB
PaGouas mporpamma moctpoeHa Ha OCHOBE KOHIEHT CKOT'0 MOJX0Aa. JTO JAOCTUTAETCS MyTeM
BBIWICHEHHS] JTUIAKTUYECKOW EIMHHUIBI — XUMHYECKOTO Ta - U JAJbHEHUIIEM YCIOXHEHUU W
pacIIpeHn: €e: 3/1eCh TaKOBBIMH BBICTYIAIOT (OPMBI TBOBaHUs (CBOOOJHBIE aTOMBI, MPOCThIE U
CJIOXKHBIE BEIIECTBA). &
Jiace
quﬁﬂo-@la eCKMil IJ1aH
Ne HasBanmue pa3gena / Tembl KoanuectBo yacos
n/n Bcero \ Teopuu \ ITpakTHKH
Merto ay4HOI0 NMO3HAHusA- 84
1 Bsenenne 8 8
ranuveckasi xumus — 108 u
2 Tema 1. Crpoennue cCuduranms 12 11 1
OpraHUYECKUX
3 Tema 2 XwuMHUeCK peakuuu B 10 9 1
OpraHUYeCKON ZUMHUHI
4
4 Tema 3. Yrn OpO7IbI 26 25 1

5 Tema 4. %%I/I (beHob 6 5 1

6 Temds. neruapl. KeToHbI 8 7 1

KapOoHOBbBIE KHUCIIOTHI, 16 15 1

&J’IO)KHLIG 3(hUpHI U KUPBI




8 Tema 7. YrieBoasl 8 6 2

9 Tema 8. A3zoTtocoaepxkaiiue 12 11
OpPraHUYEeCKUE COCTMHCHHS

11 Tema 9. XuMus 1 )KU3Hb 4 4

1
N
XUMHA ¥ KU3HL — 12 4 f’?
A J

Peseps 4 O /

Hroro 140 12 9

Conep:xkanue nporpammsl 10 kiacca

METOAbI HAYYHOI'O ITO3HAHMUA (8 yacoB)

HaquHe METOAbI HCCICAOBAaHHUA XHUMHUUYCCKUX BCHICCTB U & eHnii. Poip XUMHYECKOro
JKCIIEPUMEHTA B MO3HAHUU MpUPOAbl. MojaenupoBaHUE XUMUYECKU neHui. B3auMoCBSI3b XUMUH,
(bu3HuKM, MaTeMaTHUKU U Ouosiorun. EcTecTBeHHOHAYYHAs] KApTHHA MUpA.

JdeMoHcTpamun

AHann3 ¥ CHHTE3 XUMHUYECKHX BCIIICCTB.

OPITAHUYECKASA XUMUA (108 yacos) %

TemaNe 1 CTtpoenue u KiaccupuKAUUA OPraHUYLCK eqfuHeHuii 124

Mopenn crpoenus atoma. Sapo u HykinoHsl. Hy M30TOMbI. DNEKTPoH. [lyanu3M ayeKTpoHa.
KBanToBble umcna. AtoMmHas opOutanbs. Pacnpenenen KTPOHOB IO OpOMUTAlIsIM B COOTBETCTBUM C
npuHuunoMm Ilaynu u npaBunom XyHja. DnexTp KOH(Hrypanus atoma. BaJeHTHBIE 3JEKTPOHBI.
OcHOBHOE 1 BO30YK/I€HHBIE COCTOSIHUS aTOMOB.

OCHOBHBIE TOJIOKEHHUS TCOpHUUn CTpOCHI/ISIQ NYCCKUX COGHHHGHHﬁ. XUMHYIECKOe CTPOCHUC KaK
MOPAJOK COEAMHEHHS M B3aUMHOIO BIMSHUS aTOMOB B Mosiekynax. CBOHCTBO aTOMOB yriepoja
o6pa30131)113aTI) MMpsAMBIC, PA3BCTBJIICHHBIC WU 3aMKHYTBIC LCIIW, OPAWMHAPHBIC U KPATHLIC CBA3HU. FOMOJIOFI/ISI,
nu30Mepusi, GYHKUMOHAIbHbIE TPYMIbl B OPraHUYECKUX COCTUHEHHUSAX. 3aBHUCHUMOCTb CBOMCTB BEILIECTB OT
xumuueckoro crpoenus. Knaccugpukanus gprannueckux coennHeHuil. OCHOBHbBIE HAIlpaBJICHUS Pa3BUTHS
TEOPUN XUMHUYECKOTO CTPOCHHS.

OOpazoBaHue OpJIMHAPHBIX,
NpPEJCTaBICHUH O THUOpHIM3ALUHN HYE

AHb U TPOMHBIX YIVIEPOA-YIVIEPOAHBIX CBSI3€M B  CBETE
HHBIX 00sakoB. MOHHBIH M CBOOOAHO-paAMKalbHBIA pa3pbIB

PacuerHble 3agaun
Haxoxnenne Mmonekymnsip (hopmysel Ta3000pa3HOTO YIIIEBOAOPO/IA TIO €ro TIOTHOCTH U MacCOBOM
JI0JIE DJIEMEHTOB WJIU T10 JIPOAYKTAM CrOpaHus

KOBAQJICHTHEIX CBS3EH.
JlabopaTopHbIe ONbITHI
MonenupoBanue Mone® JIOPOZIOB

Tema Ne 2 Xum g1é@peakuum B opranuveckoit xumun 104

IlonsaTtue o pea X: 3aMELIeHUs, TPUCOCTUHEHUS, OTUIeTIIIeHNUs. n3oMepu3anuu. Knaccupukanus
peaKkuuii o TUIy peal bIIMX BenlecTB. HoMeHknaTypa opraHu4ecKuX COeIMHEHHM.

Tema Ne 3 1EBOI0OPOABLI 264

eBofiopoabl (aynkaHbl), oOmas Qopmyna cocTaBa, TOMOJOTHYECKas pPa3HOCTb,
xumuueckoe ¢gpoeHne. KoBaneHTHbIE CBsI3U B MOJIEKYNax, sp’-rHOpuan3anus. 3ur3arooopa3sHoe CTpOeHHe

yIJ1epOJHO BO3MOJKHOCTh BpallleHHs 3BEHbEB BOKPYT YIJIEpOA-YIIEpOAHBIX cBs3eil. M3omepus
YTJIEPOJHC kenera. CucremaTndeckas  HOMEHKIAaTypa. XHMMHMUYECKHE  CBOWCTBAa:  TOPEHHE,
rajJoupoBAEMEC, TEPMUYECKOE DA3JIOKEHHE, JETMJIPUPOBAaHUE, OKHCIEHHE, H3oMepu3anus. MexaHu3m
peaxiy enust. CunHTe3 yriaeBogopoJoB (peakuus Bropma). Ilpaktuueckoe 3HaueHue mpeaenbHBIX
YTJIEBOJI OB U MX TajoreHo3aMeleHHbIX. [lonydeHne Boaopoaa M HENpeaesbHBIX YIII€BOJOPOJOB U3
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npenenbHbIX. OnpeneneHne MOJIEKYIIpHON (HOpMYIBI Ta3000pa3HOrO YIIIEBOAOPOA MO €ro MIOTHOCTH H
MacCOBOM J0JI€ 3JIEMEHTOB WJIU IO MPOAYKTaM CrOpaHusl.

HenpenenbHbie yriaeBogopoabl psiia dTUjeHA (AJKEHBI). sp2 U Sp-TUOpUAM3AIUS DIEKTPOHHBIX
00J1aKOB YIJIEPOJHBIX aTOMOB, G- U M-CBS3H. VI30Mepust yriaepoaHoro CKejeTa U MoJIOKEHUS zua@oﬁ CBS3U.

HomeHkiarypa STWIEHOBBIX yII€BOAOpPOAOB. l'eomerpudeckas wu3omepus. XHUMHUYEC BONCTBA:
IIPUCOEAVMHEHUE BOAOPO/A, FAJIOT€HOB, IaJ0r€HOBOJOPOI0B, BOJBI, OKUCICHUE, IIOJIMMEPHU3 XaHU3M
peakuuu  npucoeauHeHusa.  IIpaBwio  MapkoBHukoBa.  Ilosydenue — yriieBonop peakuuen

neruapupoBaHus. [IpuMeHeHHE STHUIICHOBBIX YIJIEBOJIOPOJOB B OPraHUYECKOM CHHTE3E OHSITHE O
JMEHOBBIX YriieBojopoaax. Kayduyk kak mpUpPOIHBIN MOJMMEp, €ro CTPOCHUE, CBOM BYJIKaHHU3AIUA.
AlLlETUJIEH — MPEJCTAaBUTENb AJIKHHOB — YIJIEBOJIOPOJOB C TPOMHOM CBSI3bI0 B MO é. Oco0benHocTH

XUMHYECKHUX CBOMCTB alleTwieHa. [lonyuenue aneruneHa, MpUMEHEHUE B OpTraHUY HTE3€.
Apomarndeckue yrieBoA0pOIbl. DIEKTPOHHOE CTPOCHUE MOJIEKYIIbl. XUMUYECKU® CBOMCTBA OCH30Ia:
peakiuu 3amereHus (OpoMUpoBaHWE, HUTPUPOBAHME), MPUCOCAMHCHHS ( ona, xjopa). ['omomnoru
OeH30J1a, U30MEpHUsl B Psly TOMOJIOTOB. B3auMHOe BIUSTHHE aTOMOB B MO ¢ wonyouna. [lomyuenue u
MpUMEHEHHE OCH30Jla W ero romojoroB. [loHSATHE O sIOXMMHKATax M MGHOJIb30BAHUN B CEILCKOM
XO3SICTBE ¢ COOJIOICHHEM TPEOOBAaHHMI OXPaHBI IPUPO/IBL.
CpaBHEHHE CTPOCHHUS U CBOWCTB TPEICIBbHBIX, HETMpPEeAeIbHbI aTMYECKUX YTIIEBOJOPOJIOB.

B3aumocBsI3b TOMOJIOTHYECKUX PAIOB.

[IpupoaHble MCTOUYHMKH YIIEBOJAOPOAOB M uUX mepepaboTka. [IpupOaublii M monmyTHBIM HeTAHOM
raspl, X COCTaB W HCIOJb30BaHHWE B HApOJHOM Xxo3sicTBe. He coctaB U cBoicTBa. IIpogykrsl
¢bpakunonHoil neperonku HedTH. KpekwHr u apomarusanu enpoaykToB. OXpaHa OKpy:Karolen
cpeabl Ipu HedTenepepabOTKe U TPAHCIOPTHPOBKE Hed: ToB. OKTaHOBOE 4YMCIO OEH3MHOB.
CriocoObl CHMYKEHUS TOKCHMYHOCTHU BBIXJIOIHBIX Ta30B omeOmiiell. KokcoBaHue KaMEHHOro yIi,
IPOAYKTHI KOKkcoBaHus. [IpoGiiema mosryueHust )KUAKoro TOI. 3 yIis.

JlaGopaTopHbIe ONBITHI

MonenpoBaHue MOJIEKYJI yIJIEBOJOPOIOB.

[TosnydyeHue 3TUIIEHA U OIBITHI C HUM.

OTHoleHne KayyyKa U PE3UHBI K OPraHu4eckr pacTBOPUTEIISM.

PacuyerHble 3an1aun &

Haxoxaenue MonexkyssipHoi hopMyIbl 1o Macce (06bemMy) NPOYKTOB TOPEHUS

Tema Ne 4 CiupTsl ¥ peHOIBI 64

Cnuptel ¥ (eHOJbl. ATOMHOCTh ENUPTOB. ODJIEKTPOHHOE CTPOECHHE (DYHKIIMOHAIBHOW TpYIIHI,
nosisspHOocTh B3 O — H. T'omonormd@ckuil psia mnpeaenbHbIX OJHOATOMHBIX cIUpTOB. M3omepus
YIIEPOAHOIO CKEJNeTa W IOJO0XKEHUS NOHANBHOW rpynmbl.  CHHUpTel NEpBUYHBIE, BTOPHUYHBIE,
TpetuuHble. HoMeHknaTypa cnupToBf BORQpOaHas CBA3b MEX/y MOJIEKYJIaMHU, BIMSHUE €€ Ha (PU3NYECKUE
CBOMCTBAa CIMPTOB. XUMHUYECKHE C % TOpEHUE, OKHUCIIEHUE 1O albJETHJ0B, B3aUMOJAEHUCTBHE CO
IIEJIOYHBIMM  METaJlllaMHu, TaJOr#HOBQI0OpOaMHU, KapOOHOBBIMH KHUCIOTaMH. CMelleHHe 3JIEKTPOHHOU
IUIOTHOCTH CBSI3M B THIPOKCHIIb 6 e MOJ, BUWJISHUEM 3aMECTHUTEIEN B YIJIEBOJOPOJHOM paJHKalle.
[Ipumenenue cnuptoB. Ano § CIIUPTOB, TyOUTENIbHOE BO3/CICTBHE HAa OpraHu3M YeJlOoBeKa.

BA:

ITony4yenue cnupToB U3 1p IX (4epe3 rajoreHoNpou3BOAHbIE) U HEMpPEJENbHBIX YIJIEBOJOPO/IOB.
[IpoMBIIIIIEHHBINM CHHTE3 METaHOJA.
OTUIEHIIMKOIIb IJUIEPUH KakK MPeJCTaBUTENM MHOTOATOMHBIX cHUpPTOB. OCOOEHHOCTH HX

§eCKOE UCIIOIb30BAHUE.

®enounbl. Ctpoc (heHoNIOB, OTIAMYME IO CTPOCHHUIO OT apOMaTHYECKHX cnUpToB. Dusznyeckue
cBolicTBa (HDEHOIOB. €CKHE CBOMCTBA: B3aMMOJICUCTBUE C HATpUEM, IIEIOYbI0, OpoMoM. B3aumuoe
BJIMSIHHE aTOMOB onekyne. CrnocoObl OXpaHbl OKPYXAlOMIeH Cpeabl OT MPOMBINUICHHBIX OTXOJIOB,
coJIeprKaIInx
JlaGop HbIE ONBITHI
MogampeBasie MOJIEKYJT YIIIEBOAOPOIOB
€ TJIMLIEpUHA B BOJIE, €T0 TUTPOCKONMMYHOCTb.

BsgumemetictBre riumiepuna ¢ rugpokcuaom meau (11).
ble 3124
Bol¥gcnenns no TepMOXUMHUYECKUM ypaBHEHUS
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XUMHYSCKHUX CBOMCTB,




Tema Ne 5 Aanpaernabl. Ketonsl 84
Anpnerunpl. CTpoeHHE albACTUIIOB, (YHKIMOHAJIbHAS TpyIMa, €€ OJJIEKTPOHHOE CTpPOEHUe,
O0COOCHHOCTH JBOMHOM cBsi3u. ['oMosorudeckwii psja anpaeruaoB. HomeHkmarypa. XHMqucxns CBOMCTBA:

OKHCJICHHE, TPHCOCIUHEHNE BOAopoaa. [loiyueHuwe anbIeTrHaI0B OKUCIEHHEM CIHpTOB. allomydueHne
YKCYCHOTO ajibJIeTu/ia TUApaTalyeil aleTuieHa U KaTaIUTHYCCKUM OKHMCICHHUEM 3THJICHA. MEHCHHE
MYPaBBHHOTO M YKCYCHOTO aJIbJICTUIOB.

Crpoenue keroHoB. Homenknarypa. OcoOeHHOCTH peakuuu okucieHus. [lo ¢ KETOHOB

OKHUCJICHHEM BTOPUYHBIX CIUPTOB. AIETOH — Ba)KHEHIIMI NpeACTaBUTEIb KETOHOB, €ro EPaKTUUYECKOe
UCIIOJIb30BAHUE. o
JlaGopaTropHble ONBITHI /
MopenupoBaHie MOJIEKYJT YTIIEBOIOPOIOB
OkuciieHrue MypaBbUHOTO (MJIM YKCYCHOTO) aibJIeri1a OKCHI0OM cepebpa u ruaporcugom mean (11).
BiaumopeiictBue anpaeruaa ¢ GykCHHCEPHUCTON KUCIOTOM.
OxucieHue crupTa B ajabAerua
PacTBOpUMOCTH anieToHa B BOJIE, allE€TOH KaK PacTBOPUTENh, OTHOIICHHEE allgTOHA K OKHUCITHTEIS
Tema Ne 6 Kap6oHOBbI€ KHCJIOTBI, CJI0KHBIE 3(PUPHI U KUPbI 1

Crpoenne KapOOHOBBIX KHCIOT. DJIEKTPOHHOE CTPOCHHE KapQo BHOW TpyHNbl, OOBSCHEHHE
HNOJBMKHOCTH  BOJOPOAHOro atoMa. (OCHOBHOCTb  KHCIOT. UYECKUH psii  MpenenbHbIX

OJIHOOCHOBHBIX KHCIOT. HoMmeHknatypa. XUMHUYECKHE CBOMCTBA: WMOJICCTBUE C HEKOTOPBIMU
MeTaJUlaMH, IleJlo4aMu, CHUpTamMu. V3MeHeHue CHiibl KHUC JI BIHMSHUEM 3aMECTHTEJIEll B
yraeBogopoaHoM  paaukane. OCOOCHHOCTH MYypaBbUHOM clorel. Baxneilmue npeacraBuTENnn
KapOOHOBBIX KHCIOT. [lonydeHne KUCIOT OKUCIEHUEM ajible , GIIUPTOB, MPEEIbHBIX YIIEBOJAOPOIOB.
[IpruMmeHeHne KUCIOT B HAPOJHOM XO351MCTBE. MblIa Kak ¢ X KapOOHOBBIX KHUCJIOT, UX MOIOIIEE
TIEVCTBUE.

AKpUIIOBas M OJIEMHOBASI KUCJIOTHI KaK IPEJCTaB penenbHBIX KapOOHOBBIX KHCIOT. [ToHsATHE
0 KHCJIOTaX WHOH OCHOBHOCTH.

I'eneTnueckas cBsi3b yIri€eBOJAOPOAOB , CHUPTO eru/I0B U KETOHOB, KAPOOHOBBIX KUCIIOT.

Crtpoenue cioxHbIX 3GUpoB. OOpaTUMOCTRf peakiiiy dTepuduKaui. [ UAPOIN3 CIOKHBIX d(DHUPOB.
[IpakTHueckoe UCIOIb30BAHUE. N

Kupsl kak cnoxHble dUPHI eruepHHa} KapOOHOBBIX KHUCIOT. JKHUpBI B NpuUpolie, UX CBOWCTBA.
[IpeBpamienust XUpOB THUIIM B OpraHuszMe. [Mapoyiu3 M TUAPUPOBAHUE KUPOB B TEXHUKE, MPOTYKTHI
nepepaboTku kupoB. [ToHsaTHEe 0 cuHTeTHUeckux Mmormux cpeactBax (CMC) — ux cocraBe, CTPOSHUH,
0COOEHHOCTSIX CBOMCTB. 3amnuTa npupoasl Of 3arps3nenus CMC.

JlabopaTopHbIe ONbITHI

MonenrpoBaHue MOJIEKYJ yIIIE

[TonydyeHune yKCyCHON KUCIOTBIY

OTHOIICHHE JKUPOB K BOJIG @

JlokazarenbCcTBO Henpeaens

OMBUICHHE KUPOB.

CpaBHeHUE CBOMCTB HTETUYECKHX MOIOIIMX BEIECTB.

Tema Ne 7 YraeBoasl

Knaccudukanus yrineBos1oB.

I'moko3a kak B Wil TpeicTaBUTENh MOHOCaxapuaoB. du3nyeckue CBONCTBA M HAXOXKIICHHE B
npupoje. CtpoeHH KO3bl. XUMHUYECKHE CBOICTBA: B3aMMOJIEHCTBHE C TUAPOKCHJIAMH METAIJIOB,
peaKkuu OKHCICHH odcTaHoBJIeHUs, OpokeHus. [IlpumenHenme TOKO3bl.  DpykTo3a Kak H30MeEp
TJTIOKO3BI.

Kpatkue 0 CTPOEHHUU U CBOWCTBAX pUOO3bI U 1€30KCUPUOO3bI.

Caxapoda, Dusliueckre CBOWCTBA W HAXOXAECHUE B NpUpoje. XMMHUYECKHE CBOWCTBa: oOpa3oBaHue
caxapaTos, 0 3. XUMHYECKHE TPOIIECCHI MOTYYSHHS Caxapo3bl U3 MPUPOIHBIX UCTOYHHUKOB.

B
Y, OTBITHI C HEH
WYECKUM PACTBOPHUTEIISAM.
apakTepa JKUpPOB.

Kpa TPOCHHUE MAKPOMOJIEKYJI U3 3BEHbEB IIIOKO3bl. XMMUYECKUE CBOMCTBA: PEAKIUs C M0I0M,
TUAPOI peBpaIIeHUs KpaxMala IHUIIKA B OpraHu3Me. I TuKores.




Henmtono3a. CTpoeHHE MaKpOMOJIEKYJ M3 3BEHBEB IJIFOKO3bl. XMUMHYECKHE CBOWCTBA: THIPOJIN3,
o0pa3oBaHHWE CIIOXHBIX 3(PHUPOB. [IppumeHeHrne METI0I036I W €e Mpou3BOAHBIX. [loHATHEe 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

JlabGopaTropHble ONBITHI é

BsaumoseiicTBre pactBopa rimroko3sl ¢ rugpokcuaom meau (11).

B3anmopeiicTBue caxapossl ¢ THAPOKCUIAMU METAJLIOB. q

B3anmoaeiicTBre Kpaxmaia ¢ HOIO0M, THAPOIU3 KpaxMmara. (b

O3HakoMJyieHHEe ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

Tema Ne 8 AzoToconep:xkamme oprannyeckue coeqmHenus 12 4

CrpoeHue aMHUHOB. AMMHOIPYIIIIA, €€ 3JIEKTPOHHOE CTpOeHHE. AMHHb OpraHUYECKHE
OCHOBaHUS, B3aMMOJEWUCTBHE C BOJOM M KHCIOTaMU. AHWIHMH, €r0 CTPOCHHE, HBI OCHa0IeHus
OCHOBHBIX CBOWCTB B CPaBHEHUM C aMUHaMHU MpenenbHoro psaa. [lomyyenue anun 13 HUTPOOEH3011a
(peakuys 3MHMHA), 3HAUEHHUE B Pa3BUTUU OPTaHUYECKOTO CUHTE3A.

CrtpoeHre aMHUHOKHCIIOT, WX (u3ndeckue cpoiictBa. M3omepus amu . AMMHOKHUCIIOTBI KaK
amQoTepHble opraHudeckue coeauHeHus. CHHTE3 MENTHAOB, UX CTPOSH OTMYECKOE 3HAueHUe G-
AMUHOKHCIIOT.

OOmiee MOHATHE O TETEPOLMKIMYECKHX COeAMHeHUusX. [lup IUPPOJI KaK MPEJCTABUTEIN
a30TCO/EPKAIIMX TETEPOLMKIOB, UX JJIEKTPOHHOE CTPOECHHE, ap%ecxnﬁ XapakTep, pasauvue B
MIPOSIBIEGHUM OCHOBHBIX CBOMCTB. I[lypHHOBBIE M NHPUMUAMHOBBIE OBaHMsI, BXOJSIIUME B COCTaB
HYKJIEMHOBBIX KHCIIOT.

benku xak 6uononumepsl. OCHOBHBIE aMUHOKHCIIOTHI, 00
TpeTuuHasi CTpykTypa OenkoB. CBoiicTBa O€NKOB: THUEDO,
[IpeBpamieHust GEJIKOB MHIMY B OpTraHU3Me. Y CIIEXH B U3y4e

Cocras nykiennoBbix kucnot (JHK, PHK). Ctpoenue
B rnoctpoeHnu aBorHou cnupanu JJHK. Pons HykienHOBb

OO0mue TOHATHS XUMHH BBICOKOMOJEKYISPHBI
3BEHO, CTENEHb I[OJIMMEPU3AINM, CpPEdHsIs M
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNA — MOJUMEPUZALINS
IIPOCTPAHCTBEHHAsl CTPYKTypa IOJIUMEPOB. AMQ
CBOMCTB MOJIMMEPOB OT CTPOECHUSI. S

TepMomuiacTU4UHbIE M TEPMOAKTUBHBIE MOJUMEPHL. [lOMMATHIIEH, MOJUIPONUIEH, IOJIUCTUPOI,
NOJUMETUIMETaKpuiaaT, (eHoapopManbJeruiHble CMOJbl, HMX CTPOEHHE, CBOICTBa, NPUMEHEHHE.
KoMmo3uTsl, 0c0OOEHHOCTH UX CBOWCTB, NEPRIIEKTHBbI UCIIOIb30BaHUS.

[Ipobnema cuHTe3a Kaydyka W e ee. MHorooOpasue BUAOB CHHTETHYECKHX KaydyKOB, UX
crenupuUecKre CBONCTBA U PUMEHEH TEpeoperysipHble KaydyKH.

CuHTeTHYECKHE BOJIOKHA. Hon oe (J1aBcaH) W MoJIMaMUIHOE (KalpoH) BOJIOKHA, UX CTPOEHHUE,
CBOMCTBA, MTPAKTUYECKOE UCIOJIb

[Tpobnemsl nanbHENIEr0 [CHCTBOBAHUS TIOJIMMEPHBIX MaTEPUAJIOB.

JlaGopaTopHbIe ONBITHI

HccnenoBanue cBoi OIJIACTUYHBIX TOJUMEPOB (TMONMATHIIEHA, TOJUCTHpPONA M Ap.):
TEPMOILJIaCTUYHOCTb, TOPIOUEC Ty, OTHOILIEHUE K PACTBOPAaM KHUCIIOT, IIEJI04YeH, OKUCITUTENIeN

OOHapyxeHue XJIQpa B HOJIMBUHUIXJIOPHUIIE.

OTHOIICHUE CHH, cKRUX BOJIOKOH K pacTBOPAaM KHUCIIOT U LIETOYECH.

HOHy‘lCHI/IC HUT KaHPOHOBOﬁ CMOJIBI NI CMOJIBI JIaBCaHa
Pemenne skcmr TaJIbHBIX 3a71a4 Ha IMMOJIYYCHHE U paClliO3HAaBAaHUEC OPraHNMYCCKUX BCUICCTB

ue 6enku. [lepBudnas, BTOpuyHast u
3,% JICHATypalus, I[BETHBIC PEaKI[HH.
OEHHS U CHHTE3€E OEJIKOB.

eoTuI0B. [IpUHIUIT KOMIIJIEMEHTAPHOCTH
OT B X KU3HCACATCIBbHOCTHU OpFaHI/I3MOB.
HEHUIl: MOHOMEDp, TMOJUMEP, CTPYKTYPHOE
spHas wmacca. OCHOBHBIE METOJABI CHHTE3a
OJIMKOH/IcH CaIus. JIuHeliHas, pa3BeTBICHHAS U
0¢ W KPHCTAUTUYECKOE CTPOCHHE. 3aBHCHMOCTh

ITpakTukyM
1.ITomyu CJIeIOBAaHME CBOMCTB OPTAHMYECKUX BEIIECTB (ITUJIEHA, YKCYCHOM KUCIOTHI U JIp.).
2. PacnidgHaBaHlie OpraHMYECKUX BEIIECTB MO XapaKTEPHBIX PEAKIIUSIM.
paFQBITeHIIC TPUHA/IJIS)KHOCTH BEIIECTBA K OTPEICTICHHOMY KIIacCy.
‘ @ praHMYeCcKOro BemlecTBa (OpoMdITaHa, CI0KHOTO dupa).
TPpeIfii3 )KUPOB, YIIIEBOJIOB.
€pPUMEHTaJIbHOE YCTAaHOBIIEHHE TEHETUYECKUX CBSA3EH MEXIy BEUIECTBAMH Pa3IMYHBIX




7. Pacmo3HaBaHue IJ1aCTMAcC U XUMHUUYECKUX BOJIOKOH, HCCJICAOBAHUC UX CBOICTB.

JdemoHcTpauuu

OmnpeneneHue 3JIEMEHTApHOTO COCTaBa MeTaHa (WM MpPONaH-OyTaHOBOM CMeCH) IO IPOIyKTaM
TOpPEHMUSL. \\

Mognenu MOJeKys yrileBOAOPOJIOB U raJIor€HONPOU3BOAHbIX.

OTHolIeHNEe NMPeAETbHBIX YIIIEBOAOPOIOB K paCTBOPAaM KHUCIIOT, IIeJI04Yel, IepMaHTraH a1.

I'openwne sTuieHa, B3aUMO/ICHCTBHE YTHIIEHA C OPOMHO BOJION U pPacTBOPOM IIepMaHIa KaJIusl.

[Tokas 06pa31oB U3aeNui U3 MOJUATHIICHA U MOJIUIIPOIHIICHA.

Paznoxenne KaydyKa Ipyu Harp€BaHWM U UCIILITAHUEC HAa HECTIPCACIIbHOCTDL ITPOJA A3JI0KCHUA.

[Tonyuenue anerusieHa (KapOUIHBIM CIIOCOOOM), TOPEHUE €r0, B3aUMOJICHCTB OMHON BOAOH U
pacTBOpPOM IlepMaHraHaTa Kajus.

benson kak pactBoputens, roperue Oenszona. 9. OtHomenue 6eH3051a K OpOMHOU BOJE U PacTBOPY

repMaHraHaTa Kajusl.
HutpupoBanue Gen3zoua.
Okwuciienue Tonyoa.

KonnuecTBeHHOE BbIIENIEHNE BOJOPOAA U3 ITHIIOBOTO CIIUPTA.

CpaBHeHHME CBOMCTB B FOMOJIOTMUECKOM psiy (pacTBOPUMOCTD FOpEHNE, B3aUMOJIEHCTBUE C
HaTpUeM). %

B3aumozeiicTBre 3TUIOBOTO cipTa ¢ OPOMOBOIOPOIOM.

[TonydeHnue yKCyCHO-3TUIOBOTO dupa.

B3anmoneiicTBre rauiepuHa ¢ HAaTPUEM.

Britecuenue (henosna u3 peHonsTa HaTpUs YroJbHOHM K

B3anmoneiicTBre CTEapUHOBOW U OJIEMHOBOU KHUCIOT

I'mpponus MbLna.

OTHOIIICHUE OJICMHOBOM KUCIIOTHI K OPOMHOU BOJT

OO6pasiubl MOHOCAXapHIOB, TMCAXAPUAOB U TOJIUC

B3anmopeiicTBue TIIIOKO3bI C  aMMHA4H
(YKCUHCEPHUCTOM KHUCIIOTE.

I'mpponus caxapo3sl. N

[M'uaponus uemnonos3sl. S

OnpIThl ¢ METWJIAMUHOM (WK JIPYT'MM JIETYYUM aMHUHOM): TOPEHME, LIEJIOYHbIE CBOMCTBA pacTBOpA,
o0Opa3oBaHHE COJIEH.

JlokazarenbcTBO HaMU4us QYHKIIMOHANBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT.

BzauMopaelicTBue aHUINHA C COJIA CIIOTOW U OPOMHOM BOJIOM.

OMH:
YbIO.

Py lepMaHraHaTa Kajwusl.
B.
CTBOPOM OKCHAa cepedpa, OTHOIIEHHE K

Kay4yKoB W CHHTETHUYECKHUX BOJIOKOH. IIpoBepka mmactmace,
X BOJIOKOH Ha 3JIEKTPUYECKYIO TTPOBOIMMOCTD.

CpaBHeHHE CBOWCTB TEPMO HBIX ¥ TEPMOAKTHBHBIX MTOJTHMEPOB.
XUMMUSA U )KU3Hb (1
Xumus u 310posbe. I1 bl, CBS3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX MPENapaToB.

XuMus B TIOBCETHEBHOM 9gM3HU. Motomue u uncTsimue cpeactsa. [IpaBmna 6e3omacHo paboOThl CO

cpencTBamMu OBITOBOH X

ITonumepsr. 111aes

XHAMHYECKOE 3 3HEHHE OKPY’KAIOIEH CPEIIbl U €r0 IOCIEACTBHS.

[Tpob6nembl aCHOT'O MCIIOJIb30BaHUs BELIECTB U XMMHMUYECKUX PEaKLMil B COBPEMEHHOH >KU3HU.
B3PBIBOOIIACHBIE BEILIECTBA.

n4yeckoil uH(popmanuu: y4yeOHbIe, HayyHble M HAyYHO-TIOMYJSPHbIE W3IaHMS,

I TaHHBIX, pecypcsl IHTepHeTa.

O@pa3hssfiekapCTBEHHBIX IPENapaTos.
BUTaMHHOB.



Paznoxenue mepokcuaa BOJOpOJa C MOMOIIBI0 HEOPraHMYECKOro KaTanu3aTopa (OKcHIa Maprasia
(IV) u pepmenra (karaasa).

JlelicTBue aMHIIa3bl CIFOHBI HA Kpaxmal.

OO0pa31pl KepaMUKH, METAIJIO- M CTEKJIIOKEPAMUKHU M U3IENUS U3 HUX. \\

OO0pa3sibl TOKCUYHBIX, TOPIOYUX U B3PBIBOOIIACHBIX BEIIECCTB.

I[IpakTuyeckune 3aHATHSA q

3HAaKOMCTBO C 00pa3amMu JeKapCTBEHHBIX PENnapaToB. (b

3HAKOMCTBO C 00pa3laMy BUTAMHHOB.

3HAKOMCTBO C 00pa3aMyu XUMHYECKHX CPEACTB CAHUTAPUU M TUTUCHBI. o

3HAKOMCTBO C 00pa3amMu KepaMHUKH, METAJUIOKEPAMHUKH U U3JICITUSIMH U3 HUX. /

W3y4yeHne MHCTPYKIHIA 1O NPUMEHEHHIO JICKAPCTBEHHBIX, B3PBIBOOIACHBIX, HBIX M TOPIOYHX

MpernapaToB, IPUMEHSIEMbIX B OBITY

11 kiaace
Y4yeOHo-TEMaTHYECKOE nnannpon%

o HasBanmue pa3gesna / Tembl Bceero A IIpakTuka
n/n (4yacoB)
1 Crtpoenue atoma 14 9 5
9 Crpoenue BEIIECTBA. 19 12 7
JlucriepcHbIC CHCTEMBI.
3 XHUMHYECKUE PEAKIIUN 14 9
4 [TpocTele BemecTBa — METaJLIbI 8 16
5 [TpocThie BemecTBa HEMETAILIBI 7 9 18
6 XUMUYECKUH PAKTUKYM 0 9
7 XHUMHS ¥ )KU3Hb 8 8 0
8 Pemrenue 3amaq S 8 8 8
Peszepr 8
Hroro 140 68 72
Cone nporpammsl 11 kiaacca
OCHOBBI TEOPETHYEGK MUHU

Tema Ne 1 Ctpoenue aTo

DOnekTpoHHas Kiaccud
KOH(UTYypaIi aTOMOB MTEPEXO/T JIEMEHTOB.

CoBpemennast popmyr MIEPUOJNYECKOr0 3aKOHA U COBPEMEHHOE COCTOSHHUE NEPUOANYECKOU
cucteMbl xumudeckux aemMeHTOB Jl.M.MenneneeBa. Ilepuoamveckue CBOWCTBA 3JIEMEHTOB (aTOMHBIE
paanychl, SHEPrusi NOH 1), 1 00pa30BaHHBIX UMU BEIIECTB.

Tema Ne 2 Ctp e BemecTBa. /lucnepcHbie cucreMsl. 194

KoBanentHast @Bsizbj\ee pa3HOBUIAHOCTH M MEXaHU3MbI 00pa3oBaHMs. XapaKTEPUCTUKH KOBAJICHTHOM
cBs3u. KomruiekeHb eIMHEHUsA. DJIEKTPOOTPHUIATENIBbHOCTh. CTEneHb OKHCICHHS W BAJICHTHOCTD.
I'uOpuanzanus gagoMubix opoutaneit. [IpocTtpancTBeHHOe cTpoeHue Mojekyn. [lomsipHOCTh MOIeKyd.
HNonnas cBsizyf MeTamnnueckas cBa3b. BogopoaHas cBsi3b. MexMonekyisipHble B3aumoaencTsus. Enunas
MIPUPOJIA XMMK WX CBSI3EH.

MOJIEKYJIIPHOTO W HEMOJEKYIIpHOro cTpoeHus. COBpEMEHHbIE MPEACTABICHUS O

XMUMHYECKUX DIIEMEHTOB (S-, P-, O- aieMeHTsI). DIEKTPOHHBIC

[IpuukiHbl MHOrOOOpa3us BEIIECTB: U30MEPHS], TOMOJIOTHS, aJUIOTPOIUS, U30TOIHSI.
10



Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB.

Yucteie BemectBa U cMecH. JlucnepcHble cucteMbl. Kosmouaneie cuctemsbl. VICTHHHBIE pacTBOPHI.
PactBopeHne kak (u3MKO-XUMHUECKUI mpomecc. TemsoBble sBIeHUS Tpu pacTBopeHuu. CrocoOsl
BBIPAKEHMSI KOHLEHTPAIMU PACTBOPOB: MAacCOBasl J0JIsI pACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs @onﬂnLHaﬂ

KOHLIEHTpALUH.

IIpakTuyeckas padora q
IIpuroroBnenus pacTBOPOB 3aJaHHOW MOJISIPHONM KOHIICHTPaLUEH (b

Tema Ne 3 Xumnueckue peakuuu 234

XUMHUYECKUE peaKIiuy, X Kiaccu(uKauus B HEOPraHUIECKON 1 OpraHuYeCKOn

3aKOHOMEPHOCTH  MPOTEKaHUS ~ XMMHYECKUX  peakiuid.  TemioBbie KThl  pEaKIHil.
Tepmoxumuueckue ypaBHeHUs. IloHsATHE 00 SHTAIBIIUU U DHTPONUH. DHEPTHUs . 3akoH I'ecca un
CJIEACTBUS U3 HETO.

CKOpOCTh peakliu, €€ 3aBHCUMOCTh OT pAa3JIMYHbIX (PaKTOPOB. H JEeMCTBYIOUIMX Macc.
DJneMEHTapHbBIE U CIOKHBIE peakuuu. MexaHu3M peakLMH. DHEprus akT Karanuzanusatopsl u

KaTain3 (TOMOT€HHBIH, TeTePOTeHHBIH, (hepMEHTATUBHBIH).

OO6parumocTh peaknuii. XuMudeckoe paBHoBecue. KoncranTta paBHOBeCHs. CMelIeHHE pPaBHOBECHS
1oJ1 IeCTBHEM pa3nu4HbIX ¢akTopos. [lpunimn Jle HlaTense.

OnekTponuTuyeckas auccounanus. CuiibHble U cialble 37eKT bl. KoHcTaHTa nuccouuanuu.
Peakiium monnoro oOmena. IlpomsBenenne pacTBOpUMOCTH. KHCIOTHE-OCHOBHBIE B3aWMOJCHCTBHS B
pactBopax. AmdoTepHocTs. MoHHOE mpousBeneHue Boibl. Bogopo oka3zarenb (pH) pactBopa.

I'maponns opraHWYecKHX M HEOPTaHWYECKHX COSAMHEHHI 3HaUCHNE THIPOJIN3a B OMOJOTHUYECKUX

OOMEHHBIX Tporeccax. [IpuMeHeHue TUApoJH3a B TPOMB TH (OMBUICHUHM JXUPOB, MOJTYYCHHE
TUAPOIU3HOTO CIIUPTA).

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakIuu. MeTo AJIEKTPOHHOTO H  DJIEKTPOHHO-UOHHOTO
Oananca. HampaBneHne OKHCIUTEIHHO-BOCCTAHOBUTE aKIui. Psa craHgapTHBIX AIIEKTPOJIHBIX
noteHnuanoB. Koppo3usi MeTamioB U ee BUIbI (XUMUY anekTpoxumudeckas). CriocoObl 3alUThl OT
KOPPO3HH.

XUMHUECKUE WCTOYHHUKHA ToKa. [ ajpBap#iueck U TOIUTMBHBIC JJIEMEHTBI, aKKyMYJISTOPHI.

DNEeKTPOaN3 pacTBOPOB U PACIUIABOB. DJIEKTPOMUTHMYECKOE IOJYyUEHHUE IIEIOYHbIX, IIETOYHO3EMENIbHBIX
MeTaJIoB U antoMuHus. [IpakTuyeckoe HpI/IMeHaI/Ie INEKTPOIIN3A.

JdemoncTpanuu
MOJIGJ'II/I HOHHBIX, aTOMHBIX, MOJ'IGK}UI&IEHI)IX U MCTAJUIMYCCKUX KPUCTATUNITMICCKUX PCUICTOK.

Monenu MOneKy H30MEPOB U IO

[Tonyuyenue amIOTPOIHBIX MOJ

PacTBOpeHne OKpallleHHBIX BE
xeneza (I11)).

cepsl U docdopa.
3B Bozie (cynbdara memu (ll), mepmanranara kamusi, XJopuja

3aBUCUMOCTb CKOPOCTH pe T KOHLICHTPALM1 U TEMIIEPATYPHI.

Pasnoxenne nepokcuna a B IpUCYTCTBUM KaTanuzaTtopa (okcuna Mapranua (1V) u pepmenta
(xaTanasb).

OO0pa31bl NHUILEBbIX, KOCMRIMUECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30J1eH U reneil.

D¢ dext Tunnans,

JlaGopaTopHble v
Omnpenenenue Tepa Cpelibl pacTBOpa C MOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA.

[IpoBenenue p HMOHHOI0 0OMEHa JJIsl XapaKTePUCTUKH CBOWCTB AJIEKTPOJIUTOB.
IIpakTuye aHATHA
[Ipuroro aCTBOPA 3aJaHHOW MOJIIPHOW KOHIICHTPALIUH.

N nentnhuxanyst HEOPraHMIECKUX COCIUHEHUN.
NYECKASA XUMUA

e
a'Ne pocCThIe BelecTBa — MeTAJIbI 244

T
1€ MCTaJIJIbI. O6IJ_I8.SI XapaKTCPUCTHKA IMOATPYIIIIbI. du3znueckue U XMMHYECKHE CBOMCTBa
JIUTHUA, Ui 1 Kanusa. Mx MOJIY4CHHUEC U NMPHUMCHCHUC, HAXOKIACHUC B NPUPOAC. OKCI/II[LI U ICPOKCHUIBI
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HaTpus U Kanus. Enkue menouum, uX CBOMCTBA, NojydyeHUE W npuMeHeHHe. ConM IIeTOYHBIX METalIOB.
PacniosHaBaHue KaTHOHOB HATPUS U KaJIHS.

[Ilenouno-3eMenbHble MeTauibl. OO0Imas XapakTepUCTHKA MNOArpynmnbl. PHU3MYECKue W XMMUYECKHE
CBOMCTBA MarHus M KaJbLHs, UX IOJIYyYCHHE W IPUMEHEHHE, HaxXOKIeHUe B npupoze. ConvKanbuus U
MarHus, uX 3Ha4eHUe B IPUPOJE U )KU3HU YEIIOBEKa.

AnoMMHUH, ero (U3nYecKue M XMMHUYECKHE CBOMCTBA, MOJIydYeHHE U NPUMEHEHUE @I{GHI/IG B
npupoje. AMIOMOCHIUKATH. AM(OTEPHOCTh OKCHIA U TUApoKcHa amoMuaus. Cosm amoMu

Ilepexoanble snemMeHTHl (cepeOpo, Meab, LIMHK, XpOM, PTyTh, MapraHell, >ele30), s#CO0CeHHOCTH

CTPOCHHUSI aTOMOB, (HU3NYECKHE W XUMHUYECKHE CBOWCTBA, IOJIYYEHHUE U IMIPH ne. Oxcunel u
TMIPOKCHUIBI 3TUX METAJUIOB, 3aBUCUMOCTb UX CBOMCTB OT CTEIICHU OKHCJICHMS dJIeMEHSRd. BaKHEHIIINE CONH
[IEPEXOIHBIX 3J1eMeHTOB. OKHCIMTENbHBIE CBOWCTBAa COJEM Xpoma W Mapra BICIIIEW CTEIECHU
okucieHns1. KoMIUIEKCHBIE COEIMHEHNS IEPEXOIHBIX YIEMEHTOB.

OO6mme crnocoObl monmydenus meramwioB. [lonstue o meramryprun. C bl (YEpHbIE U LIBETHHIE).

[Tpon3BOACTBO YyTr'yHA U CTaJIH.
XapakTepHble XUMUYECKHE CBOMCTBA METAIOB, HEMETANIOB U OCH@RHDI aCCOB HEOPTraHUYECKHUX
COETUHEHUH.

IIpakTuyeckas pab6ora
OnbIThl, XapaKTepU3YIOIINE CBOMCTBA COCIMHEHU METAJIIIOB (b

I/ICCJIel[OBaHI/Ie BOCCTAHOBHTEIBHBIX CBOWCTB METAIIIOB

Tema Ne S IIpocThlie BemecTBa HeMeTALIBI 2749

Bonopoa. Ilonoxenue Bomopona B Ilepuomnueckon ¢ Nzoroner Bomopona. CoenuHeHUst
BOJIOpOJIa C MeTa/lilaMu U HemeTauiamu. Bona. XKectkocthb B%CO(;H ee ycrpanenus. Tspkenas Boja.

lamorensl. OOwmias xapakTepUCTHKA MOATPYIMIIbI eHoB. OcoOeHHOCTH XUMHH (TOpa.
I"anorenoBoOpOABIL. ITonmyuenne  rajgoreHoBOAOpPOZOBN, WlloHsATHE 0  HENHBIX  peaKLUsX.
["anoreHoBOIOPOIHBIE KUCIIOTHl U UX COJIM — Tajore €CTBEHHAasl peaklys Ha TaJOr€HU/I-HOHBI.
Kucnoponcoanep:xaiue cCoOeqUHEHNs XJ10pa.

[IpuMeHeHne rajoreHoB U MX BaKHEUIIINX COE .

Kucnopoa, ero ¢gusuueckue m xumMuyeckug CBOWCTBA, MOJTy4YE€HUE W NPUMEHEHHE, HAaXOXJIECHUE B
npupoje. Amtorponus. O30H, €ro cBoicTBa, M0 e u npuMeHenue. Oxcuapl 1 nepokcusl. [lepokcun

BOJIOPO/1a, €0 OKHCIUTEIbHBIE CBOICTBA U MPUMEHEHHUE.

Cepa. Annotponus cepbl. Pu3nuecKkue U XUMUYECKHE CBOWCTBA CEPBI, €€ MOJIyUeHUE U IPUMEHEHUE,
HaxoxJaeHue B mpupone. CepoBoopoj, ero (Qu3MUecKHe M XHUMHUYECKHE CBOWCTBA, IOJIyY€HUE H
IpUMeHeHHe, HaxoxaeHue B mpupone. Cyabpuabl. Okcun cepwl (IV), ero ¢usmueckue m XuMUUECKHe

CBOMCTBA, NOJIy4YEHHE M TPUMEHEHHE. o cepol (VI), ero ¢usnueckue M XUMHUYECKHE CBOMCTBA,
noydeHue u npuMmeHerne. CepHHUCT, a u cyinbputel. CepHasi KUCIIOTa, CBOWCTBA pa30aBIICHHON U
KOHIICHTPUPOBAaHHOM  CEpHOM KHUC €pHas KHCIIOTa KaK OKHCIHTENb. cyibdaTbl. KadecTBeHHBIE

peakuuu Ha cynbu-, cyiabpur-
A3oT, ero gusndeckue u Xr
Hutpunpl. AMmuak, ero ¢us & 1 XMMHUYECKHE CBOKMCTBA, MOJYYCHHE W TPUMEHEHHE. AMMHUaYHas
Boja. OOpa3oBaHue HOH . Conn aMMOHHUS, HMX CBOWCTBAa, IOJy4Y€HHE M TPUMEHEHHE.
KauecTtBenHnas peakuust Ha U MMoHMs. Oxcua azora (Il), ero ¢usnueckue u XMMUYECKHE CBOWCTBA,
noiydyeHue u npumenegue. Okcup azorta (1V), ero ¢gusmueckue M XMMHUYECKHE CBOICTBA, MOJIy4YEHUE U
npumenenue. Okcup M) u azotucras xucnora, okcuna azora (V) u azortHast kucinora. CBoicTBa
a30THOM KHUCIIOTHI, ecwm@QiydeHne M npuMeHeHue. HutpaTel, ux ¢usndyeckue M XMMHUYECKHE CBOMCTBA,

T-UOHBI.
nuc CBOﬁCTBa, MOJIYYCHHUEC U TPUMCHCHUC, HAXOXKICHUC B IIPUPOJC.

IPUMEHEHHE.

docdop. A onus (pocdopa. CoiicTBa, MOITyUeHUE U IPUMEHEHHE Oe10ro u KpacHoro ¢ocdopa.
®dochun. Okc ocdopa (111 u V). dochopusie kucnorel. Oprodocdatsr.

VYraepofa, AnnoTtponus yriepoga (anmas, rpagut, kapOuH, QymniaepeH). AKTUBUPOBAHHBIN YTOJb.
Ancopbum TBa, TOJYYCHHE W TpuUMeHeHHe yriss. KapOumsl KanmbIus, allOMUHHS H OKeJe3a.
VYrapHslii KHUCJBIN Ta3bl, UX (U3NYECKHE M XHUMHYECKHUE CBOWCTBA, IMOJIyu€HHE M IMPHUMEHEHHE.
VYroneH a ¥ ee conu (kapOoHaThl U ruapokapOoHatel). KauecTBeHHas peakiius Ha KapOOHAT-UOH.
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Kpemuuii, annorponusi, pu3ndeckre U XUMHUECKUE CBOWCTBA KPEMHUS, MMOTYYCHHE W MPUMEHEHUE,
Haxoxnenue B npupone. Cunansl. Oxcun kpemaus (V). KpemaueBbsie KucnoThl, crummkaTel. CUTUKaTHAS
MIPOMBIIIIJICHHOCTb.

bnaropoansie razel. CoequHeHUs 0J1arOpoAHBIX Ta30B. [IpuMmeneHue. é

Tema Ne 7 Xumuveckuii npakTUKYM 94

I[IpakTuyeckune 3aHATHSA

[Tonmydenue u cobupanue ra3oB (KUCIOPOJ, aMMHAK, okcu yriepoaa (IV) u mp.), OH%HI/IMI/I.

Omnpenenenue colep:kanus KapOOHATOB B U3BECTHSIKE.

YcTpaHeHrne BpeMEHHOM KECTKOCTH BOBI. o

HccnenoBanne BOCCTAaHOBUTEIBHBIX CBOMCTB METAJLIOB. /

OnbIThI, XapaKTEpU3YIOLINE CBONCTBA COEMHEHUI METaJlIOB.

DKcrnepuMeHTANIbHBIC 3a/1a4K Ha MOJIyYeHUE U paclio3HaBaHHE BEIECTB.

DKCIEepUMEHTAIBHOE YCTAHOBJICHUE CBS3EHM MEX1y KJIacCaMU HEOpraHu X COCJIMHEHHIA.
JdemMoHcTpanuu

B3auMoelicTBue METAIJIOB ¢ HEMETAJUIAMU U BOJIOM.

OMBITHI 110 KOPPO3UHU U 3AIIUTE METAJUIOB OT KOPPO3HH.

BzaumMoneiicTBre okcruaa KajlbIKs ¢ BOJTOMH. (b

YcTrpaneHue KeCTKOCTH BOJBI.

KauecTBeHHas peakuysi Ha MOHBI KalbLHs U Oapusl.

Jloka3aTenbCTBO MEXaHUYECKON IPOYHOCTH OKCUIHOM T FOMHUHUSL.

OTHoLIEHNE ATFOMUHUS K KOHLICHTPUPOBAHHOM a30THOM Ja0%e.

OO0pa3s1pl METaIOB, UX OKCHJIOB U HEKOTOPBIX COJICH.

[Tonydenue u cBoiictBa ruapokcuaa xpoma (I11).

OxucauTeNnbHbIE CBONCTBA IUXPOMATOB.

['openue xene3a B KUCIOPOJE U XJIOPE.

OMBITHI, BBISICHAIONINE OTHOIICHHUE JKeJle3a K VMPOBAHHBIM KUCIIOTaM.

[Tonyuenue runpokcunos xenes3a (11) u (III) fx cBocTBa.

CuHTe3 XJIOPOBOIOPOAa U PACTBOPEHHE EIONB e.

B3anMHOe BbITECHEHUE TAIOTE€HOB U3 UX c&nHHeHHﬁ.

[Tonyyenue auIOTPOIIHBIX BUAOU3MEHEHUN KHCIOPOA U CEPBI.

B3anmoneicTeue cepsl ¢ BOLOPOAOMM KUCIOPOJOM.

JleficTBUE€ KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI Ha MeTaulbl (IIMHK, MEJb) ¥ OpraHUYeCcKue
BeIIeCTBa (LEJITI0II03Y, caxapo3y).

PactBopenune ammuaka B BoAE.

[TonydyeHue a30THOM KHCIIOTHI paToOB M O3HAKOMIJICHHE C €€ CBOMCTBAMM: B3aUMOJEHCTBHE C
MEJBIO.

O3HakomIIeHHE C 00pa3Id
JlaGopaTopHbIe OUBITHI

11 CTCKJIa, KEPAMHUYCCKUX MAaTCPUaIOB.

O3HakomiieHHE [AMH METAJUIOB M CIUIABOB.

[IpeBparenue k HaTa KaJlblHsl B THAPOKApOOHAT U THIpOKapOOHaTa B KapOOHaT.
[Tosrydenue tv CH/1a ATFOMUHHSI U MICCIIEIOBAaHNE €TO CBOMCTB.

IManponus ¢ QTFOMHHHSI.

OxkucnexH poma (I1I) mepoxcumom Bogopoa.

Oxucn BHBIC CBOICTBA MepMaHTaHaTa KaJIHs U TUXpOMaTa Kajausl B pa3HbIX cpeaax.
Bianyeong Ye TUAPOKCHIIOB XKeJle3a C KHCIOTaMH.

TBUE conu xenesa (1) c mepmanranaToM Kanus.
ple peakiuu Ha conu xene3za (1) u (II).
3 JIeHHe ¢ 00pa3amMy 4yryHa U CTajHu.
Pelffenrie SKCIIEpUMEHTATIBHBIX 33ja4 HA PACIIO3HABAaHUE COEAMHEHUH METaJIJIOB.

13



N3ydeHue CBOWCTB CONSHON KUCIIOTHI.

O3HaKOMJIEHUE C CEPOM U €€ TPUPOAHBIMU COETUHECHHUSIMU.

PacnioznaBanue xiopuu-, cynbdar- u KapOoOHAT-HOHOB B PaCTBOPE.

BsauMoelicTBUE cojiel aMMOHUS CO IETOYEIO. é

O3HakOMJICHHE C Pa3IMYHBIMU BHJIaMU yAoOpeHuii. KauecTBeHHBIC peakinuud Ha CO MOHUSI U
HUTPATHI. Jq

Perrenue skcriepuMeHTaIbHBIX 33/1a4 Ha PacliO3HABAHUE BEILIECTB. (b
O3HaKOMIICHHE C PA3THYHBIMH BUIaMH TOIUIHABA.
O3HaKOMJICHHE CO CBOWCTBaMHU KapOOHATOB U THIPOKAPOOHATOB. 0/

PacueTHble 3ag1a4n
Brrancinenune maccoBoit JOJIN XUMHYCCKOI'O 3JIEMCHTA B COCAUMHCHUHU.

YcTaHoBIEHUE POCTEUIIeH GOpPMYIIBI BEIIECTBA 0 MAaCCOBBIM JIOJISIM YECKHUX JJIEMEHTOB.

Pacyetr 00beMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKIUIX.

Breraucnenne Macchl BCIICCTB HUJIN o0BeEMa rasoB II0 HU3BCCTHOMY YCETBY BCIICCTBA OJHOI'O U3
BCTYNHMBIIUX B PEAKIIMIO WU MOJTYYAIOIINXCS BEIIECTB.

Pacuer TenmoBoro 3(1)(1)6KT3 110 JaHHBIM O KOJIMYECTBEC OAHOI'O BYIOIIUX B PCAKIMNH BCIICCTB

Y BBIJICIIUBIICHCS (TTOTJIONICHHON ) TETIJIOTHI.

Boruucnenuss mo ypaBHEHHMSIM, KOTJIa OJIHO M3 BEIIECTB B3STO B¢ BUIE pPACTBOpa OIPEIACICHHOU
KOHIIEHTpAIUH.

Brruncienus no YpaBHCHUAM, KOr'/Jla OAHO WJIN HECKOJIBKO TB B3Thbl B H30LITKE.
Brruncienue Maccbl Wid o0beMa MpoayKTa peakuuunu BGCTHOM Macce WM O6’beMy HCXOAHOI'O

BELICCTBA, COAEPIKALLETO IIPUMECH.
Onpenenenne BbIX0AA MPOLYKTA PEAKLIUU OT TEOPETHYE 03MO’KHOTO.

Pacuer sHTansnmmn peakuuu.

Pacyer n3mMeHeHHs SHTPONIUU B XUMUYECKOM IIPO

Pacuer m3menenus sueprun ['mb6ca peakuuu.

Pacuer Mmaccel uiam oObemMa pPacTBOPEHHOIO BEHIECTBA M PACTBOPUTENS Ul MPUTOTOBJICHUS
OINpEICIEHHOW MacCchl MM O00bEMa PACTBOPAN, CW3AJaHHOM KOHIEHTpanueil (MaccoBOM, MOJIPHOM,
MOJISUTBHOM). S

XUMUA U ' KU3HD (8 uacos)

XUMHUS U CEIBCKOE XO3MCTBO. arus. YnoOpenus. [IpousBoactBo ynobpenuit. Pactenus u
17 XUMHU3aIus )KHBOTHOBOJICTBA.

XuMusg U TpobiIemMbl  oxpal pyxatomieit cpeapl. Oxpana atmocdepbl OT XUMHYECKOTO
3arpsisHeHus. M3MeHeHue CBOMCIB azMOChepsl B pe3yibrare 3arpssHeHus. OxpaHa BOJHBIX PECYpCOB.
Oxpana 3eMiH. Dpo3us OUBHI, €6 -4@ HBI U METOJIbI OOPHOBI C HEM.

XUMHUS U TTOBCEIHEBH b yenoBeka. JlekapcTBa. Motomye U 4yucTAIME cpeacTtBa. MbuUio.
CHUHTETHYECKHE MOIOIIHE C . CpenctBa 00pbOBI ¢ HACEKOMBIMHU.

XUMUYECKUE CPEICTBA UTHMEHBI U KOCMETUKH. [le3omopanThl. XuMHS W NHIIA. Denku, KUpbl U

yraeBoabl. KoncepBantgl. [IumeBsie 1o6aBku.
L 4

Jlureparypa aasa y

. C, OctpoymoB WU.I'. Hactonpras xkuura yuutens [Tekcr] / O.C. IN'abpuensin, W.I'.
poda. 2017.

0O.C., OcrpoymoB N.I'. Xumust 10k7. [IpoduibHbIN ypOBEHB: METOIUYECKOE TIOCOOHE
opuensiH, U.I'. OctpoymoB M: Jlpoda 2017r

nsiH O.C Ilporpamma kypca xumuu st 8-11 kiaccoB 0011e00pa3oBaTeIbHBIX YUPEKICHHH.
- M.: [Ipoda, 2015.-78c.
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