YTBEPXIEHO

[TocTtanoBinenue MunucrepcTBa 00pa3oBaHus
Pecny6nuku benapycs ot 28 utons 2023 r.

Ne 213

(B penakiuu mOCTaHOBJIEHUST MuUHHCTEpCTBA

oOpa3zoBanust PecnyOonmuku  bemapych ot
19 uronst 2024 1. Ne 89)

YUEBHAS ITIPOI'PAMMA 110 YYEBHOMY IIPEIMETY
«XHUMMUS»

JJIA X - XTI KIIACCOB Y‘IPE)KI[EHI/Iﬁ OBPA30OBAHMUISI,
PEAJIN3YIOIINUX OBPA3OBATEJIBHBIE ITPOI'PAMMBbI OBHIETI'O
CPEJIHEI'O OBPA3OBAHUA
C PYCCKUM A3BIKOM OBYYEHUSA U BOCIIMTAHUA
(HOBBIHIEHHbel YPOBEHD)

I'JIABA 1
OBIIUE ITOJIOKEHUSA

1. Hacrosimas yuyeOHasi mporpamma Mo ydyeOHOMY MpeAaMeTy «XHUMHS»
(manee — yueOHas mporpaMmMa) npeHa3HaueHa Jyisi U3yUeHUs] Ha TMOBBIIIICHHOM

ypoBHE yueOHOTO mpeamera «Xumusi» B X — XI kiaccax yupexaeHui
oOpa3oBaHMs, pealn3yIONMX 00pa3oBaTelbHbIC MPOTPAaMMbI OOIIETO CPETHETO
oOpa3oBaHws.

2. Hacrosimas yueOHast mporpamMma paccuutaHa Ha 140 yacoB (4 udaca B
Heneno) B X knacce u 136 yacoB (4 yaca B Heaento) B XI kiacce. PesepBHoe
BpeMms — 4 yaca B X u XI kimaccax.

3. llenu uzydenus yueOHoro npeamera « Xumus» B X — XI kiaccax:

dbopMUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHWUUA U ONbITA UX MPUMEHEHUS,
oOecIeunBaroIieil MOHMMaHUE €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, aKTUBHYIO
aJanTaluio B COIMyME U 0€30MacHOE MOBEJICHHE, TOTOBHOCTh K MPOJAOJIKEHHUIO
oOpa3oBaHHs Ha TMOCICAYIOMHUX YPOBHSIX M CTYMEHSIX NPOo(EecCHOHATBHOTO
oOpa3oBaHuS;

dbopMUpOBaHHE  COIMATBLHO 3HAYMMBIX  IIEHHOCTHBIX  OpPHEHTAIIUM,
BKJTIOUAOIIUX OOIIEKYJIHTYPHOE U JINYHOCTHOE PA3BUTHE YUAIIUXCS, OCO3HAHUE
IIEHHOCTH TI0JIy4aeMOr0 XUMMUYECKOT0 00pa30BaHusl, YyBCTBA OTBETCTBEHHOCTH
U MaTPUOTU3MA, COLMAIBPHYI0 MOOUIIBHOCTh M CIIOCOOHOCTH aJIaliTUPOBATHCS B

Pa3HbIX JKU3HCHHBIX CUTYAllUiAX.
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4. 3anaun yueoHoro npeamera « Xumus» B X — XI kinaccax:

dbopMHUpPOBaHUE CUCTEMHBIX XUMUYECKUX 3HAHUH, CO3IAI0NINX OCHOBY MJIs
HETPEPHIBHOIO 00pa30BaHMs W caMOOOpa30BaHMS Ha BCEX 3Tamax oOydeHHs U
peacToALel MTPOPECCHOHANIBHON EATETbHOCTH;

(GbopMHUpPOBaHUE W PA3BUTUE KIIOUEBBIX, OOLIECMPEAMETHBIX U IPEAMETHO-
CHEUUalIbHBIX  KOMIIETEHIIMM €  yd4eToM  cHeuu(UKd  XHUMHHM  Kak
(dyHIaMEHTaIbHON €CTECTBEHHON HAYKU;

dbopMupoBaHHE U pPa3BUTHE y yYalIUXCS COIHMAIBHO 3HAYMMBIX
OOIIEKYIBTYPHBIX U JIMYHOCTHBIX IIEHHOCTHBIX OPUEHTAILINM, TTPEANOIaratouX
palnroHaIbHOE U 0€30MaCHOE UCTIOIH30BAHNE BEIIECTB B TOBCEHEBHON KU3HH;

dbopMupoBaHHE  PACIIMPEHHBIX  CHUCTEMHBIX  XUMHUYECKMX  3HAHUM,
CO3JAl0LIMX OCHOBY JUIsl HEMPEPBIBHOI'O €CTECTBEHHOHAYYHOI'O 00pa30BaHUs U
npeacTosen nmpohecCHoOHAIbHON ASSTEILHOCTH, CBI3aHHON C XMMUEH;

OPUMEHEHUE  TMOJYYEHHBIX 3HAaHUW B  HedsIX  00pa3oBaHUA U
caM000pa3zoBaHUsl, TPUOOPETEHHUE OMbITa 0€30MACHOI0 UCTI0JIb30BAHUS BEIIIECTB
U MaTepualioB B TIOBCEIHEBHON JEATEIbHOCTH, OOECHEUYEHUE KYJIbTYpPbl
3I0POBOT0 00pa3a KU3HU.

5. PexoMeHnayemble (pOpMbI U METO/IbI OOYYEHHUS U BOCITUTAHUS:

TEOPETUYECKUE 3aHATUSA: Oecelbl C HCIOIb30BAaHUEM WILIIOCTPATUBHO-
JEMOHCTPALIMOHHOTO MaTepuajja U UHTEPHET-PECYpPCOB; MPOOJIEMHBIE JIEKIUH,
JMCKYCCHH;

NPaKTUYECKUE 3aHATUS: MPAKTUYECKHUE pPadOThl, J1aAOOPATOPHBIE OIBITHI,
JEMOHCTpALUH;

CaMOCTOsITeNIbHAsE paboTa yyaluuxcs: peluieHre pacyeTHbIX U MPAKTUYECKUX
3aJlay, BBINOJHEHHUE HCCIECA0BATEIbCKUX IPOEKTOB, HAIMCAaHUE OTYETOB,
MOJIFOTOBKA JTOKJIa/10B HAa KOH(QEPEHLIHIO U IpyTue GOPMBbI 1€ATEIbHOCTH.

[ToBbimenuto 3¢pPekTuBHOCTH mpolecca 00yueHus OyAeT cnocoOCTBOBATH
UCIOJIb30BAaHNUE MYJIbTUMEIUNHON TEXHUKU U AJEKTPOHHBIX CPEJICTB OOyUEHHS.

6. Oxugaemble pe3yJibTaTbl M3YYEHHUS! COJEpX aHUs y4eOHOro mnpeaMmera
«Xumus» 1o 3aBepuieHnu o0yuenus B X — XI kiaccax:

6.1. mpenmerHbIE:

c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS
00 OKpY’KarollleM MUPE; XUMHUU KaK OJTHOM U3 BaKHEHUIINX €CTECTBEHHBIX HAYK U
€e poiM JUIsl pa3BUTUS HAY4YHOIO MHPOBO33PEHUS, HAYKH, TEXHUKH U
TEXHOJOT UM,

npuoOpeTEeHNEe OMbITa MPUMEHEHHMS] Hay4YHbIX METOJOB IO3HAHUS:
HAOJMIOZCHUE XHWMHMUYECKUX SIBJIICHUM; TMPOBEICHUE XHUMHUYECKHUX OIBITOB MU
IPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEAOBaHUM;

YMCHHC aHAJIM3UPOBATH IIOJTYUYCHHBIC PC3YJIbTAThI U ACJ1aTh BBIBO/bI,;
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chOpPMUPOBAHHOCTh TMPEACTABICHUNH O palMOHAIBLHOM HCIOJIb30BaHUU
IPUPOJHBIX PECYPCOB, MPOOJIEME 3arpsI3HEHUS] OKPY>KAIOIIEH CPelbl B CBSI3U C
VCIIOJIb30BAHUEM XUMUYECKUX TEXHOJIOTU;

c(hOpMUPOBAHHOCTH YMEHUN MTPOTHO3UPOBATDH, AHAJIU3UPOBATH U OIICHUBATH
MOCJEACTBUSI OBITOBOM W MNPOU3BOJICTBEHHON [IEATEIBHOCTH, CBSI3aHHOU C
XUMHUECH;

6.2. MeTanpeIMeTHBIE:

OCBOCHHE pa3IMYHBIX GoOpM y4YeOHOM JeATeNbHOCTH (TPOBEICHUE
IKCIIEPUMEHTA W BBIMIOJHEHUE UCCIIEI0BATENIbCKUX 3aJaHui; padoTa B mape u
IpyIIIe; BEICHUE TUCKYCCUH; apTyMEHTAIMs CBOCH MO3UIINHU; UHBIE (POPMBI);

Pa3BUTHUE YHUBEPCATBHBIX YUCOHBIX IEHCTBUM U MEXKIPEIMETHBIX TIOHATHIA;

YIIPABJICHUE CBOEH MO3HABATEIILHOM JIESITEIBbHOCTBIO;

pa3BUTHE yMEHUW paboTaTh ¢ MHGOpMAaIMel, BbIACHAT, B HEW TJIABHOE;
KPUTUYECKH OIICHUBATh UH(POPMAIIUIO, TOTYUYCHHYIO U3 PA3IMYHBIX ICTOYHUKOB,
rPaMOTHO HWHTEPHPETUPOBATH M HCIOJIB30BaTh €€; OTJIWYATh CYIECTBCHHBIE
NpPU3HAKK SIBJIEHUM OT HECYUIECTBEHHBIX; BHUIETh HECKOJIbKO BapUaHTOB
perieHus: mpoOJeMbl U BbHIOMpaTh HamOoJiee ONTHUMAIbHBIN; HHTETPUPOBATH
3HaHMUS W3 PA3JIUYHBIX MPEIMETHBIX OO0JacTel JUIsl PEIICHHsS MPaKTHUYEeCKUX
3a/1ay;

6.3. TNYHOCTHBIE:

yOEXKAECHHOCTh B BOBMOXKHOCTSIX HAYYHOT'O TIO3HAHUS 3aKOHOB MPUPO/IBI;

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUPa U OOIIIECTBA;

OCO3HAHMWE TyYMAaHUCTUYECKOM CYIIHOCTM M HPABCTBEHHOW ILIEHHOCTH
HAyYHBIX 3HAHWI; 3HAUUMOCTH OEpPEKHOTO OTHOIIECHUS K OKPYKAIOIICH cpene u
MPUPOIOIOIB30BAHUI0; HEOOXOJUMOCTA Pa3yMHOr0 MPUMEHEHUSI TOCTHXKEHUN
HAyK{ U TEXHOJIOTH B MHHOBAIIMOHHOM Pa3BUTHUH OOIIECTBA,;

MOHMMAaHUE 3HAYMMOCTH BJIQJICHUS JIOCTOBEpHOUW wuHpOpMaLUet o
NEePEIOBBIX JOCTHKCHUSAX U OTKPBITUSIX MUPOBOUM M OT€UECTBEHHOW HAYKHU;

YBOKECHHUE K JCATENIM HAyKU W TEXHUKU, BUJECHUE HAYKU KaK BJIEMEHTa
0O0II€YeIIOBEYECKOU KYJIbTYPBI;

FOTOBHOCTh K MPOJOJDKCHUIO M3YUYECHUS XHMHUH Ha MOCIEIYIONIMX dTarax
oOpa3zoBaHus U B TPOPECCHOHATBHON JIEATETLHOCTH.

7. IloBblllleHHBIM ypoBeHb u3ydeHuss xumuu Ha III crymenu oOiero
CpeIHEro 00pa30BaHUS OPHCHTUPOBAH HAa MNPHOOPETCHHE  YYallUMUCS
CHUCTEMHBIX XMMUUYECKUX 3HAaHUI U YMEHUI; 00ecTiedeHre Pa3BUTHS CPE/ICTBaMU
y4eOHOTO TMpeaMeTra NPEAMETHBIX, METaNpPEeIMETHBIX U  JUYHOCTHBIX
KOMIETEHIINM, HEOOXOAUMBIX ISl MPOJOJDKEHUS XUMHUYECKOTro 00pa3oBaHUs,
JMYHOCTHOT'O CAMOPAa3BUTHUS U TPOPECCUOHATBHOTO CaMOOIIPEEICHHUS.

[ToBbIIICHHBIN yPOBEHh WM3YyUYCHHMS XMMHUHM BKJIIOYaeT B ceOs 0a3oBbIN
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ypoBeHb. Ha TmOBBILIEHHOM YypOBHE OCYILIECTBISETCS Oojee TiryOoKas
IIOATOTOBKA YYalMXCA 3@ CUET PACUIMPEHUs TEOPETUYECKOM HMHTEpIpETaluu
XUMHYECKUX SIBJICHHUM, IIEPEYHs DKCIEPUMEHTAIBHBIX M PACUYETHBIX 3a1ad,
BBEJCHUA YCIOKHEHHBIX 33/1a4.

CrpykTypa Hacrodmeld y4eOHOW MpOrpaMMbl MPEANOJaracT H3y4eHUe
opranudeckod xumuu B X Kiacce. M3yuenue yueOHOro Marepuasna HaunHaeTCs
c TeMbl «BBeJleHHEe B OpraHNYEeCKYI0 XUMHUI0», PACCUUTAHHON Ha (POPMUPOBAHUE
HEOOXOJIMMBIX KOMIETECHIIUM, HAMpaBICHHBIX HAa MOHMMAHUE OCHOB TEOpPUHU
cTpoeHus: BemiecTBa. JlanbHeilliee paccMOTpeHHE Yy4eOHOro MaTepuaia
0a3upyeTcss Ha CBEJIEHUSAX 00 3JIEKTPOHHOM CTPOEHUU aTOMOB M 3JIEKTPOHHOM
IIPUPOJE XUMHUYECKOM CBS3M B MOJIEKYJIAX OPraHUYECKUX COCIAUHEHUM.
PaccmarpuBaroTcsi CTpo€HME M CBOWCTBA OPraHUYECKUX BEIIECTB OCHOBHBIX
kinaccoB. llpennmaraemasi mociieIoBaT€IbHOCTh YUYEOHBIX TEM B HACTOSILIEH
y4eOHOU MpOrpaMMme IMO3BOJIAET PACKPBHITh MPUHLHUII YCIOKHEHUSI CTPOEHUS U
T€HETUYECKOTO Pa3BUTHS OT YIJIEBOJOPOJOB K 00Jiee CIOKHBIM OPraHUYECKUM
COCIUHEHUSIM.

B XI kmacce uzydaercs ob0mass u Heopranuueckass xumus. Kypc oOmiei
XUMHH BKJIIOYAET OCHOBHBIC ITOHATUA U 3aKOHBI XMMUH; IIEPUOAUICCKUMN 3aKOH;
TEOPUI0 XMMHMYECKOM CBSA3U; 3aKOHOMEPHOCTH IIPOTEKAHUS XHMHUYECKUX
pEeaKIuii; XUMHIO pacTBOPOB. 3aBEPIIAETCS KypC U3yYEHUEM XMUMUHU DJIEMEHTOB
Y POJIM XUMHUYECKHUX BEIIECTB B )KU3HH U JIESITEIbHOCTH YEJIOBEKA.

[Ipn n3ydyeHuM Kypca ydaliuecsi 3HAKOMSTCA C 3aBUCHMOCTBIO CBOMCTB
BEIIECTB OT HMX CTPOCHMS, NPUMEHCHHEM XHMHYECKMX COCOUHEHUM M HX
IpEeBpALEHUI B pa3IYHBIX cepax KUZHEACSITEIbHOCTH YeI0OBeKa.

B Hacrosmeld y4eOHOW mMporpaMMe TMpeCTaBIeHbl Y4YeOHBIE TEMbl U
IIPUMEPHOE BPEMS HA UX U3yUYCHHUE.

Copeprxanue yueOHOTO npeaMera « XUMUS» OPUEHTUPOBAHO HA OBJIAJICHUE
yYallUMHUCS ~ KOMIETEHUUSAMH,  HEOOXOAUMBIMU  JUII  palUOHAJIbHOMN
NEATEIbHOCTH B MUPE BEUIECTB U XMMUYECKUX IPEBPALICHUN HA OCHOBE 3HAHUM
O CBOWCTBAX BAXHEHIIMX BELIECTB, OKPYKAIOLIMX YEJIIOBEKA B MOBCEIHEBHOMN
KU3HHM, TMPUPOJE, NPOMBINUIEHHOCTH. (CBOECHHE COJEpKaHUS Y4eOHOTO
npenMera «XuMHs» MpeArnojaraeT (GOpMHPOBAHUE Yy Y4YalIUXCS TMOHUMAaHUS
pOJIM XUMHUHU B pEUICHUH HAmOOJee aKTyalbHBIX MPOOJIEM, CTOSIIUX Tepe
yenoBeyecTBOM B X XI Beke.

Jlnst kaknod TemMbl B HACTOSIIIEH y4eOHOM mporpamme OINpeesieHbl
BOIPOCHI, MOJIEKAINE U3YUEHUIO, TUIIBI PACUETHBIX 337a4, YKa3aHbl IEPEUYHU
JEMOHCTpAIMii, TeMbl JIA0OPATOPHBIX OMNBITOB W TMPAKTUYECKUX PpadoT,
TpebOBaHUsI K YCBOEHHIO yueOHOro marepuania. Ilemarornueckomy paOOTHUKY

JlaeTcsl TpaBO 3aMEHbl JEMOHCTpaluMii Ha JApyrue (paBHOIGHHBIE), OoJee
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JIOCTYNIHBIE B YCIOBUAX JI@HHOTO YYpexJeHus oOpaszoBanus. [lo cBoemy
YCMOTPEHHUIO  TENarorMueckuii  padOTHUK  MOXKET  YBEJIMYUTh  YHUCIO
neMoHcTpauii. Ilpy Hamuuuu B yuYpeXIeHUM OO0pa3oBaHUS MPOrPaMMHO-
amnmapaTHOro KOMIUIEKCA C KOMILIEKTOM JaTYMKOB (MHOTO(YHKIIMOHAIbHAsS
U3MEpPUTEIIbHAsT CUCTEMA), PEKOMEHAYETCS NPOBOJUTH JAEMOHCTpPALUU C €ro
VCIIOJIb30BAaHUEM.

VYKkazaHHO€ B HacTosllell ydyeOHOM MporpaMMe KOJMYECTBO YAaCOB,
OTBEJICHHBIX Ha M3yYECHHE YUYEOHBIX TEM, ABJISICTCS MpUMEpPHBIM. OHO MOXKET
OBITH TIepepacIpeiesieH0 MEXKIy TeMaMHu B pa3yMHBIX mpeaenax (2 — 4 daca).
PesepBHOE BpeMsi TMeJaroruyeckuii pabOTHUK HCIHOJIB3YET IO CBOEMY
ycMoTpeHuto. Kpome TOro, AomycTuMo HM3MEHEHUE IOCIEA0BATEIbHOCTH
M3YUYEHHUS BOMPOCOB B paMKaxX OT/IEJIbHONU yUeOHOM TEMBI PU COOTBETCTBYIOIIEM
00OCHOBaHUHU TaKUX U3MEHEHUHU.

B CcoOTBETCTBMM € NPUHIMIIAMU KOMIIETEHTHOCTHOI'O MOAXOJa OICHKA
c(hOpPMUPOBAHHBIX KOMIIETEHIIUM ydalIUXCsl MPOBOJUTCS HA OCHOBE X 3HAHUU,
YyMEHUU U BBIPAOOTaHHBIX CIOCOOOB nesITeNbHOCTH. B HacTosimiet yudeOHOM
nporpamme umeroTcs «OCHOBHBIE TpeOOBaHUS K pe3yibTaTam Y4ueOHOM
JEATEIbHOCTH ydaluxcs». Ha ux 0CHOBE OCylIECTBISETCS KOHTPOJIb U OLICHKA
pe3yabTaTOB y4eOHON JEATEIbHOCTH y4YalllMXCsl, KauecTBa YCBOCHHS 3HAHUUN U
ypOBHSI C(HOPMUPOBAHHOCTH KOMIIETEHIIUNA MPU OCYIIIECTBICHUU MTOYPOUYHOIO U
TeMaTU4YECKOro KOHTPoJist. KoinuecTBO MMChbMEHHBIX KOHTPOJIBHBIX padoT — 6 (6
gacoB) B X u XI kaccax.

I'/TABA 2
COAEPKXAHHUE YYEBHOI'O ITPEIMETA B X KJIACCE.
OCHOBHBIE TPEBOBAHUSA K PE3YJIBTATAM
YUYEBHOM JESTEJBHOCTH YYAIIIUXCS

Tema 1. BBenenue B oprannueckyto xumuto (10 yacos)

Crpoenne aroma. COCTOSIHME 3JIEKTpOHA B aTrome. ATOMHas OpOUTAlIb.
DHEPreTUIECKUd YPOBEHb U YHEPTETUUECKHUI MOTypOBEHb. S-, p-, d-OpOurtamnu.
CtpoeHue 37IeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB.
Pacnipenenenne 3IeKTPOHOB MO OPOUTANIAM: IJIEKTPOHHO-TPAPUIECKUE CXEMBI,
AJIEKTPOHHBIC KOH(pHUTYparu atoMoB. OCOOEHHOCTH CTPOSHUS aTOMa yIJiepoa.

[Ipupona m TUnbel XxuMHYeCcKOM cBsA3U. KoBaneHTHas cBs3b. llonsgpHas u
HEMOJISIpHAsA  KOBAJIEHTHAas  CBsi3b. OJuMHApHBIE W KpaTHbIE  CBS3HU.
XapaKTEePUCTUKHA KOBAICHTHBIX CBSI3€H: JIMHA, SHEPTHsl, MOJISIPHOCTb.

[Ipenmer opranuwdeckoi xumuu. KpaTkue cBeleHUsT 00 HCTOpUH

CTAHOBJICHHUS U PA3BUTHA OpFﬁHH‘-IGCKOfI XUMHU.
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OCHOBHBIE TOJIOKEHUSI TEOPUM XHMHUYECKOTO CTPOEHHUSI OPTraHUYECKUX
BEIIICCTB.

JleMoHCTpauuu
l. KauectBeHHOE oOmnpeaeneHrue yriepoja U BOJOPOJA B OPraHUYECKUX
COEIMHECHUSIX.

OCHOBHBIE TPEBOBAHU A
K PE3VJIbTATAM YUYEBHOU JESITEJIBHOCTU YUALIIUXCS

Yyammecs TOJKHBL:

JaBaTh OIpEJEICHUS TOHATHSAM: aTOM, MOJIeKyJia, aTOMHas OpOWTalb,
HSHEPreTUYECKUN YPOBEHb W DHEPTETUYECKUM MOIypOBEHB, S-, p-, d-opOuTanuy,
AJIEKTPOHHAsT KOHGUrypalus aToMa; KOBaJICHTHAs CBs3b: TMOJApHAS W
HEMoJIsipHasi, OJWHApHas W KpaTHas (JABOMHas, TpoOWHAas), JJWHA CBSI3H,
xumuueckas ¢Gopmyna (oOmias  Kjacca, MOJIGKYJSIpHAasi, CTPYKTypHas,
AMIUPHUYECKas); U30MEP, CTPYKTYPHAsE U30MEPHUS; OpraHUuueCKask XUMHUS;

OCYIIECTBJIATH CJICAYIOLINE BUIbI JEITEILHOCTH:

HAa3bIBATh:

OCHOBHBIE IIOJIO)KCHHUSI TEOPUU XHMHUUYECKOTO CTPOCHMS OPTraHMYECKUX
BCIISCTB;

pa3yinyarh:

U30MEPBI; MOJEKYJSAPHbIE U CTPYKTYypHbIE (OPMYJIbI OpPraHUYECKUX
COCAUHCHUN;

COCTaBJISTh:

(hOpMYIIBI AMEKTPOHHBIX KOH(GUTYPAITUI U CXEMBI 3aITOJTHCHUS SJICKTPOHAMU
aTOMHBIX OpOMTaJIeld aTOMOB JICMEHTOB TIEPBBIX TPEX MEPHOJIOB;

XapaKTepU30BaTh:

OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHMsI aTroMa yriepoja; oOpa3oBaHUE
OJWHAPHOU, IBOWHOMN, TPOMHON XMUMUUYECKOU CBS3H;

COCTaB, XUMUUYECKOE U AJICKTPOHHOE CTPOCHUE MOJIEKYJIbI;

MI0JIb30BaThCA:

y4eOHBIM ITOCOOHEM; TTpaBHIIaMHU 0€30MacHOTO TOBEICHHS MPHU 0OpaIeHUH
C BEIICCTBAMH, XHMHYECKOM TOCYJIOH, Ja0OpaTOpHBIM 0O0OpyAOBaHHEM U
HarpeBaTebHBIMU MPUOOPAMHU.

Tewma 2. Yrierogopoast (32 vaca)
Ankanpl. OmnpeelieHne Kiracca, TOMOJIOTHYECKUH psii 1 obOmas hopmyia
aJIKaHOB. | OMOJIOTH, TOMOJIOTHYECKAsT PA3HOCTb.

Meran — mOpoCTEHIIMII MPEICTABUTENb HACBIIIEHHBIX (MPEIEIbHbIX)
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YIJIEBOJOPOAOB — aJKAHOB. ODIJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
aJKaHOB, SP>-rHOpUAM3aLUs aTOMHBIX OpOHMTalel yIiepoaa B MOJEKYJax
ankaHoB. /{nuHa cBs3u C—C 1 BAJIGHTHBIE YTIJIbl B MOJIEKYJIAX AJKAHOB.

Homenxnatypa UIOITAK u TpuBHanbsHble Ha3BaHUS anKaHOB. CTPyKTypHas
M30MEPUS ATKAHOB - U30MEPHSI YTIEPOIHOTO cKeyera. Ou3ndecKkue CBOMCTBA.

OTHOCHUTENbHAS TUIOTHOCTh ra3oB. O0beMHas 0JIs ra3a B CMECH.

XHWMHUYECKUE CBOMCTBA AJTKAHOB: PEAKIIMU 3aMELIEHUS — FaJOT€HUPOBAHUE
(cBOOOTHOpAIMKAIBHBIA MEXAHU3M, MTOHATHUE O pajuKalle, EMHbIX PEaKlnsX) U
HUTPOBAHUE; PEAKIIMN OKUCIIEHUS, N30MEPU3ALIUN; TEPMUUYECKUE MPEBPAILICHUSI.
[Tonyuyenue (gekapOOKCHUIMPOBAHUE COJIeH KapOOHOBBIX KUCIIOT, TUAPUPOBAHKE
COEIMHEHUI C KPAaTHBIMU CBSI35IMU, peakius Bropiia) u npuMEHEHNE aIKaHOB.

[Tonarue o uukioankaHax. OmnpegeneHue kiacca U od6mas dopmyna.
XUMHUYECKHE CBOMCTBA IHKJIOIEKCAHA: PEAKUUH TAJIOTCHUPOBAHUS W
apomatuzanuu. [lomydenne nukIorekcana NUKiIn3anuen rekcana. [Ipumenenune
LUKJIOAIKAHOB.

Ankenbl. OmnpeneneHne kKiacca W oOmas dopmynia aakeHOB. ODTHICH —
MPOCTEUIINKA TPEICTABUTENb HEHACHIIIEHHBIX YTJIEBOJIOPOJOB — aJIKEHOB.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME AIIKEHOB, SP’-TUOPUAU3ALMS
aTOMHBIX OpOuTajell yriepoja B MoJeKyjaax alkeHoB. G-CBs3b, T-CBs3b. [lnnHa
cBa3u C=C, BaJICHTHBIE YIJIbI B MOJIEKYJIE STUIICHA.

Homenknatypa UIOITAK u TpuBHanbHble Ha3BaHUs alkeHOB. M3oMmepus:
CTPYKTypHasi (YIJIEPOJHOTO CKEJIeTa M TMOJOXKEHUS JBOWHOW CBSI3H),
MEXKKJIaccoBas (C UUKIOATKaHAMH), MPOCTPAHCTBEHHas (I[MC-, TpaHC-).
Pu3nyecKre CBOMCTBA AIIKEHOB.

XUMUYECKHE CBOWCTBA aJIKEHOB: OKHUCJICHUE (TOpPEHHE, OKHUCICHHE
pacTBOPOM MEpMaHraHaTa Kajus); IpUCcOeAMHEHUE BOAOPO/IA, FAJIOT€HOB, BOBDI,
rajoreHoBoopoaoB. I[IpaBuino MapkoBHukoBa. KadecTBEHHbBIE peakiMu Ha
JIBOMHYIO CBA3b C pacTBOpaMu OpoMa u mepmaHranara kanus. [lonmumepusanus
ankeHoB. [loHsATHsA: mnoimmep, MOHOMEp, CTPYKTYpPHOE 3BEHO, CTEICHb

MOJIMMEPU3ALUH. [TonuaTunes, TIOJIMIIPOTIUIIEH, MOJIMBUHUIXIIOPU/,
noymrerpadropaTiiieH. [lonmydeHne ankeHOB (IETUAPUPOBAHHUE AKAHOB,
JETUIPOrajJIOT€HUPOBAHUE rajoreHaJKaHoOB, JIETaIOr€HUPOBAHUE

JUTAJIOTeHIPOU3BOAHBIX, JETUApATalis CIUPTOB, THAPUPOBAHUE AJIKHUHOB).
[IprmeHeHue aKeHOoB.

JlueHsl. Knaccudukanms: aJIKaIMEHbI C  KyMYJUPOBaHHBIMH,
CONPSKEHHBIMU W M30JUPOBAHHBIMU JABOMHBIMHU CBSI3SIMH. (OCOOEHHOCTH
cTpoeHusi 0yraaueHa-1,3 u 2-metunoOyraauena-1,3 (u3onpena), MOJEKYJISIpHbIC
U CTPYKTYpHBIE POPMYJIbI, TPOCTPAaHCTBEHHOE cTpoeHue. dusnueckue cBOWCTBA

Oyranuena-1,3 u 2-merundyraguena-1,3.
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Xumuyeckue cBoicTBa Oyranuena-1,3 u 2-metundyraaueHa-1,3 ¢ mo3umui
ahdekra COTPSIKEHUS: MIPUCOETUHEHUE BOJIOPO/IA, raJioreHoB,
raJIOT€HOBOJIOPOJIOB, PEAKIUA MOJIUMEPU3ALINH.

[Tonyuenue Oyrtaaumena-1,3 u 2-metmnOyraaueHa-1,3 neruapupoBaHHEM
QJIKaHOB, JIETUPOTaJOT€HUPOBAHUEM JIUTAJIOTEHIIPOU3BOIHBIX, U3 3TaHOJIA T10
JlebeneBy. IlpuMeHeHHe OUEHOBBIX  yriieBoJaoponoB. Ilpupoasslii u
CUHTETHYECKUE Kayuyku. Pe3uHa.

Ankunbl. Onpenenenue kinacca U oomas ¢hopmyna alkuHOB. ALETUNICH —
MPOCTEUIINKA MPEICTABUTENb HEHACHIIICHHBIX YIJIEBOJOPOAOB — QJIKHWHOB.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alIKUHOB, Sp-
ruOpuau3aiusl aTOMHBIX OopOuTanell yriepoja B MOJIEKyJax alkuHOB. [lnmnHa
cBsa3u C=C, BaJEHTHBIN yroJl B MOJIEKYJIE AllETUJICHA.

Homenxknatypa MIOITAK u TpuBuanbHble Ha3BaHHS alKUHOB. M30Mepus:
CTpyKTypHasi (yTJIEpOJIHOTO CKeJeTa U IIOJIOKEHHUS TPOWMHOW  CBSI3M),
MeKKiaccoBas (¢ nueHamu ). Pu3ndeckre CBOMCTBA AJIKUHOB.

XUMUYECKHE CBOMCTBA AQJIKWHOB: IIOJHOE OKHUCIICHHE, MPUCOCTUHEHUE
BOJIOPO/JIa, TAJIOT€HOB, raJIOT€HOBOAOPOOB, BO/bl. KauecTBEHHbIE pPEAKIIUM Ha
TPONHYIO CBSI3b C pacTBOpamMu OpoMa U mepmaHraHata kanus. [lomydyeHue
QIKUHOB  JCTHAPOrajoreHUpoBaHUWEeM  AurajioreHainkaHoB.  [lomydeHue
alleTUJICHa U3 MeTaHa U KapOua kanpius. [[puMeHeHne anKuHOB.

Apenbl. Onpenenenne kiaacca U oOmas GopMmyna apeHoOB psiga OeH30Ia.
benzon — mpocredmmnii NPEACTAaBUTENb aAPOMATHYECKUX YIJIEBOJIOPOIOB.
Homenknatypa u wu3oMepus apeHOB psAna OeH3oma. OJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OEH30I1a, SP*-TUOPUAN3AINSA ATOMHBIX
opOutaseil yriepojia B OCH30JIbHOM KoJiblie. [[TuHa cBsI3W yriaepoa—yriepoa u
BaJICHTHBIE YTJIbl B MOJIEKyJie OeH301a. Pu3nuecKkrue CBOMCTBA apEHOB.

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIMU 3aMEILICHHUS B apOMaTHYECKOM
anpe (raJoreHupoBaHUE, HUTPOBAHUE), KATATUTUUYECKOE TUIPUPOBAHHUE.
Peakiuu romosioroB 6eH307a mo O0KOBOM IEMU: TAIOTeHUPOBAHNUE U OKUCIICHHE.

[Tonyuenne OeH30Jla TpuMepm3anuei arnernieHa. duszndeckne CBONCTBa
oenzona. IlomydeHue apomMaTHYECKUX YTJIIEBOJOPOJIOB JIETUIPUPOBAHUEM
QJIKaHOB W ITUKJIOATKAaHOB. [[puMeHeHne apoMaTUueCKUX COCIUHEHUM.

B3auMocCBsI3b MEXKy HACBIIIICHHBIMU U HEHACHIIIIEHHBIMH YTJIEBOIOPOIaAMH.

YraeBogopoabl B mnpupoae. HedTh w1 mpupoaHblii ra3 Kak HUCTOYHUKH
yriaeBogoponoB. Hedts. CoctaB u  ¢dusmyeckue cBoiictBa. CrocoObl
nepepaboTKi HEPTH: TEPETOHKA, TEPMUUYECKHN M KaTaTUTUYCCKUNU KPEKUHT.
[TpoaykTel nepepaboTkn HepTH. OXpaHa OKPY’KAIOMIEH CPelIbl OT 3arps3HCHUI
npu MnepepadoTKe YTIEBOJOPOAHOTO ChIPbS M HCIOJb30BAHUM MPOIAYKTOB
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nepepadotku HedTu. [Ipeanpustus HePpTexumudeckoro komiuiekca PecryOnuku
benapycs.

JleMoHCTpauuu

2. Mogenu MOJIEKyJl HAaCBIILIEHHBIX U HEHACBIILEHHBIX YIJIEBOJIOPOIOB.

3. OOpa3ipl macTMace.

4. OOpa3upbl HATyPATBHOTO U CHHTETHYECKUX Kay4yKOB, PE3UHBI.

5. [lonydenue aneTniieHa KapOUIHBIM CITOCOOOM.

6. OTHOLIEHUE aleTUIeHa K BOJHBIM pacTBOpaM MoOJa U IEpMaHraHaTa
KaJusl.

7. Konnexkuust «[IpoaykTsl nepepadoTku HEDTH».
PacueTHble 3agaun

1. BriBog ¢dopMyn yIriieBOAOPOJOB Ha OCHOBaHUM JAaHHBIX [0 MX
KOJINYECTBEHHOMY COCTaBY.

2. VYcTaHOBJIEHUE MOJEKYJSPHBIX (OPMYJ OPraHUYECKUX BEIIECTB Ha
OCHOBaHHUH MPOJYKTOB UX CTOPAHUS.

3. BrruncieHne OTHOCUTENbHOW INIOTHOCTU U MOJISIPHOM MacChI ra30B.

4. Pacuetr 00bEMHOM 101 ra3a B CMECH.

JlabopaTopHbI€ OTIBITHI

1. U3roroBneHue mapocTep>KHEBbIX MOJIENEH MOJIEKYJT YTI€BOJOPOIOB.

[IpakTueckue padoThI

1. Ilosmyyenue sTusieHa U U3y4eHue ero cBoucTs (1 gac).

OCHOBHBIE TPEBFOBAHUA
K PE3YJIbTATAM YUEBHOU JEATEJIBHOCTU YUAIITXCS

VYyuamuecs: 1O KHBI:

JaBaTh ONPEICICHUS MOHSATUAM: OTHOCUTENIbHAS TJIOTHOCTH T'a3a; 00beMHasI
JoJisl Ta3a B CMECH; O-CBSI3b, T-CBSI3b, BAJCHTHBIM YrOJ; CONpPSKEHHAS
KOBAJICHTHAS CBSI3b; TOMOJIOTHSI, TOMOJIOT, TOMOJIOTMYECKAsl pa3HOCTh; U30MEPUS
(mpocTpaHCTBEHHAS LHC-, TpaHc-); OpraHUYEeCKue COCMHEHUS
(BBICOKOMOJIEKYJIIPHBIC: HATypajdbHbIE M CHUHTETUYECKHUE; YTJIEBOJOPOIbIL:
HACBHIIICHHbIC, HEHACBIIIEHHbIE, [HUKIWYECKUE, apOMAaTHUYECKUE), TpyIina
(ayIKWIBHAS; HUTPOTPYIINA, YIVIEBOJAOPOIHAs); MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI; TIOJIUMEP, MOHOMED, CTENEHb MOJIUMEPHU3aIliU, CTPYKTYPHOE 3BEHO;
XUMUYECKHUE PEaKIMU OPraHUYeCKUX  COCJAMHEHUM  (TaJoreHUpOBaHUA,
TUAPOTaJIOTeHUPOBAHUS,  THUApATalluk,  TUAPUPOBAHUS,  JErujpaTalvu,
JNETUPUPOBAHUS, JIETUJIPOTAIOTEHUPOBAHUS, 3aMEUICHUs, HW30MEpHU3allnH,
KaTAIUTUYECKUE, KAYECTBEHHbIC, HUTPOBAHUS, OKHUCJICHUS, OTIICIUICHUS,

INOJIMMCpHU3allun, IIPUCOCINHCHUS, PAAUKAJIbHBIC, (bOTOXI/IMI/I‘-IGCKI/Ie);
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OCYLIECTBIIATh CIEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

BUJbl THOpUAM3ALMU ATOMHBIX OpOuTanei; npaBuiao MapKOBHUKOBA;
QJIKWIbHBIE TPYNIbl; KAYECTBEHHbIE DPEAKUMWHU HA H3YyUYECHHbIE OPraHUYECKHE
BEILECTBA; 001IME (POPMYJIbl H3YUYECHHBIX YTJIEBOJA0POIOB; OMPEAEIICHUS KIacCOB
W3YUYCHHBIX YIJIEBOAOPOJOB; HM3YYEHHBIE YIJIEBOAOPOABI IO HOMEHKIAType
HNIOITAK u  TpuBManbHBIMM  Ha3BaHUAMM; OO0JACTH  NPAKTUYECKOTO
UCIIOJIB30BAaHUs YIJIEBOAOPOJOB M M3JEIUM W3 HUX; COCTaB M CTPOCHHUE
U3YYEHHBIX YTJIEBOJOPOAOB, CIIOCOOBI MOJYUYEHHUsl YIIIEBOAOPOJIOB, IIacTMAacC,
Kay4yKOB; TUIIl XMMUYECKON PEaKLUH; YCIOBUS NPOTEKAHUS PEAKLIUM; XapaKTep
U3MEHEHUs (U3NYECKUX CBOWCTB BEIIECTB B TOMOJOTMYECKOM Py U MPUUUHY
UX U3MEHEHHUS; XMMUUYECKUE CBOMCTBA MHANBUIyIbHOTO BEIIECTBA U3YYEHHOTO
KJIacca yIJieBOJ0POJIOB;

pasyinyarh:

THUIIbl XUMUYECKUX PEAKIUN YTIE€BOJOPOIOB MO0 YPABHEHUSM U CXEMAM;

ONPENCIIATH:

IPUHAIJIEKHOCTD YIJIEBOJA0POIA K OIPEIEIEHHOMY KJIACCY IO CTPYKTYPHOU
(dopMyIie; IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ U3YUYEHHBIX YIIEBOJIOPOIOB C
NO3UIUU TUOPUIIM3ALUMA ATOMHBIX OpOUTANEH; TUIBI XUMUYECKUX peaKui
YIJIEBOJOPOJOB IO YPaBHEHHUSIM; STUJIEH, alETUJIEH (SKCIEPUMEHTAJIBHO IO
KaueCTBEHHBIM PEAKIUSM);

COCTaBJISTh:

dbopMyIly YrieBoJOpOAa: MOJEKYJISPHYIO, CTPYKTYPHYIO (COKpallleHHYIO,
CKEJIETHYIO, JIEKTPOHHYIO); MOJEIN MOJIEKYJ YTIJIEBOAOPOAOB; CTPYKTYpHBIE
(GbopMyIIbI YTIIEBOJOPOIOB MO UX HA3BAHUSM; CXEMbI, OTPAXKAIOIINE B3aUMOCBSI3b
MEXAY YIVIEBOJAOPOJAMHM  DPA3jIMYHBIX KJIACCOB, YpPaBHEHUS  PEaKIUil,
OTpa)arollve XMMUYECKUE CBOMCTBA YIJI€BOJAOPOIOB U CIIOCOOBI X MOITYUYEHUS;

XapaKTepHU30BaTh:

CHOCOOBI TOJYYEHHUs YIIIEBOJOPOJOB; CTPOCHHUE YIJIEBOJOPOJOB; THII
XUMHUYECKON CBSA3M B YIJIEBOAOPOAAX; (PU3NYECKHE CBOWCTBA YIJIEBOJOPOJIOB;
XUMHYECKHE CBOMCTBA YIJIEBOJOPOIOB;

OOBSICHSTH:

IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ YIVIEBOJAOPOAOB C IO3ULHH
rUOpUINU3aLMK ATOMHBIX OpOUTAJICH;

B3aMMOCBSI3b MEXKIY COCTABOM, CTPOEHHEM M CBOMCTBAMU YTJIEBOJIOPOJIOB;
B3aMMOCBSI3b YIJIEBOJOPOJIOB PAa3IUYHBIX KJIACCOB; MPUYMHBI MHOTOO0Opa3us
YIJIEBOJOPOAOB; MPUYUHBI CXOJICTBA XUMHUYECKUX CBOMCTB YIJIEBOJOPOJIOB
OJIHOTO KJacca; NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ YIJIEBOJOPOAOB C

MO3WIIMA  THOpUIM3AIIMK aTOMHBIX OpOWTaliell; XWUMHUYECKHE CBOWCTBA
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YTJIEBOIOPOJIOB C MMO3ULIUN TEOPUU XUMUYECKOTO CTPOEHUS;

aHaJIM3UPOBATH:

pe3yJbTaThl JTAOOPATOPHBIX OMBITOB, IPAKTHYECKHX padoOT; y4eOHYIO
uH(pOpMaIuIo;

oOpaiarhbcsi:

C BEILECTBAaMHU, XMMHUYECKOW NOCYJ0H, J1a0OpaTOpPHBIM OO0OpPYJOBAaHUEM,
npudopamu;

IPOBOJUTD:

MaTeMaTUYECKHE BBIYUCICHUS TMPU  PEUICHUM  pPAcCUYETHBIX  3a/ay;
XUMHYECKMM  DKCIIEPUMEHT;  MOJEIMPOBAHME  MOJIEKYJ1  OpPraHMYECKHX
COCJIMHCHU;

M0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIaMH O€30IIaCHOTO MOBEICHUS IIPU 00pallleHUN
C BEIIECTBAMHM, XMUMHUYECKOM IMOCYAOH, Ja0OpaTOpPHBIM OOOpYJOBAaHUEM H
HarpeBaTeIbHBIMU MTPUOOpaMH;

IPUMEHSITh:

U3Yy4YCHHbIC MOHATHS U 3aKOHBI MPH XAPAKTEPUCTHKE COCTaBa U CBOMCTB
YTIEBOJOPOJOB, XUMUUYECKUX PEaKIUN C y4acTHEM YTJIEBOJIOPOIOB, CIIOCOOOB
NOJTyY€HHUS YTIEBOJAOPOOB, PEIICHUH PACUETHBIX 33/]1a4.

Tewma 3. CiupTsl 1 (peHosl (22 yaca)

Crnuptsl. OyHKIMOHANIBHAS TPYMNa CIUPTOB, €€ AMEKTPOHHOE CTPOCHHUE.
Knaccudukanuss cnupToB: OJHOATOMHBIE W MHOTOATOMHBIC;, HACBIIIECHHEIE,
HEHACBHIILICHHbIC, ATUIUKINYECKUE U apOMaTU4YEeCKUE; MEPBUYHbIE, BTOPUYHBIE,
TPETUYHBIE.

Haceimennsie  ogHoatomHbie crnupThl. OmpeneneHue kiacca, oOmias
dbopmyna, CTpoeHHE, MOJEKYISIPHBIC, CTPYKTYPHbBIE U 3JIEKTPOHHBIC (DOPMYIIbI
HACBIIIEHHBIX OJHOATOMHBIX CIUPTOB. METaHOI M 3TaHOJI KaK MPEICTaBUTENIN
HACBIIIEHHBIX OJTHOATOMHBIX CITUPTOB.

N3omepusi  HACBIIMIEHHBIX  OJHOATOMHBIX  CIUPTOB:  CTPYKTypHas
(YIJIepoIHOTO CKENETa U MONOKEHUS (PYHKIIMOHATBHOM TPYIIIIbI), MEXKIIACCOBast
(c mpocteimu 3¢gupamu). Homenknarypa MIOITAK u TpuBHanbHbIe Ha3BaHUS
CIIUPTOB.

Pur3nyeCKUe CBOMCTBA CIUPTOB. MEKMOIEKYIIPHOE B3aUMOJICUCTBUE U
BOJIOpO/IHAs CBsI3b. BiusiHME BOMOPOMHON CBSI3M HA TEMIIEPATyphl KUIICHUS U
PacTBOPUMOCTH CITUPTOB.

XUMUYECKHUE CBOMCTBA: B3aUMOJICUCTBHE CO IIEJIOYHBIMU METaJllaMu,
OpPraHMYeCKMMHU ¥  MHHEpaJIbHBIMU  KHCJIIOTaMH, TaJOT€HOBOJIOPOJIaAMH,
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neruaparanus (BHYTPUMOJICKYJISIpHAsE W MEXMOJIEKYJSIpHAs); OKHUCJICHHE:
MOJIHOE ¥ YACTUYHOE (MEPBUYHBIX — JI0 JIbJIETU0B, BTOPUYHBIX — JO KETOHOB).

[Tonydenne cnupToOB TUAPOIU30M IaIOr€HAIKAHOB, THAPATALIMEN ATKEHOB.
[TonydyeHrne MeTaHOJa W 3TAHOJIA B MPOMBINUIEHHOCTHU. [IpuMeHenne cnupTos.
TOKCMYHOCTH CITUPTOB ¥ HAPKOTUUYECKHUX CPEJICTB.

MHOroaroMHble CHUPTHL. ITUICHIJIUKOIL (3TaHAWON-1,2) W [IULEepUH
(npomanTpuoi-1,2,3) kak IpeACTaBUTEIM MHOTOATOMHBIX CIIUPTOB, UX COCTAaB,
CTPOCHHE U CTPYKTYPHBIE (DOPMYIIBI.

XHUMHUYECKHE CBOMCTBA: B3aHMMOJICMCTBHE CO IIIEJOYHBIMM METaJlJIaMu,
OpPraHMYECKMMU W  MHHEPAJIbHBIMA  KHCJIOTaMH, TaJOT€HOBOJOPOAAMH,
ruapokcuaoM meau(ll) (kauecTBeHHass peakiysi HA MHOTOATOMHBIE CIUPTHI).
[IprumMeHeHne STUIICHITIMKOMS U DINIEPUHA.

B3anMocCBsA3b MEXy HACBIIIEHHBIMU, HEHACBIIIIEHHBIMU YTJIEBOJAOPOAAMHU
Y CIIUPTaMH.

®enonbl. [Tonsatue o denonax, onpeaeneHue kiacca. CocTaB U CTPOCHHE
dbenona: MomnekyinspHas M CTpykTypHas (opmynsl. dusmyeckue CcBOHCTBA
denona.

XHUMHUECKHE CBOMCTBA: B3aHMMOJICMCTBHE CO IIEJOYHBIMHM MeETaJlJIaMu,
pacTBOpamu Iiesoueii, OpoOMUpPOBaHNE U HUTPOBAHHE IO APOMATHUYECKOMY SIIPY.
KauecTBenHble peakiuu Ha (peHONT ¢ OpOMHOM BOJAOM M pacTBOpaMM COJICH
xenesa(l1l). B3aumHoe BiusiHuE rpymnn aTOMOB B MOJIeKyJie (peHoua.

[Tonyuenne d¢eHona U3 MNPOAYKTOB KOKCOBAaHUS KAMEHHOTO YT,
xyopoen3ona. KymonbHbIit criocol. [Ipumenenue denona.

JemoHcTpanuu

8. Mozien MOJIEKYJI METaHOJIa, 3TAHOJIA, STUIICHIJIUKOJS, TIIULEPUHA.

9. CpaBHEHHE PACTBOPUMOCTH B BOJE HACBHIIIEHHBIX OJIHOATOMHBIX
CIIUPTOB.

10. B3anmoenicTBre 3TaHOa C HATPUEM.

11. I'openue sTanomna.

JlaGopaTopHBIC OIBITHI

2. Oxucnenue sranona okcugom meau(Il).

3. BzaumoneiicTBue muiepuHa ¢ ruapokcuaom meau(Il).

OCHOBHBIE TPEBOBAHU A
K PESYJIbTATAM YUEBHOUM JEATEJIbHOCTU YUHAIINXCA
Yyammuecsa TOIKHBIL:
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1aBaTh omnpeneNeHus HOHSATHS M: KHCIIOPOJICOAEp KaIne
OpraHUYEeCKUE COCIMHEHMUS; CIIUPTHI, (PEHOJIBI; CIIOKHBIE Y(DUPBI; TUAPOKCUIIbHAS
IpyIIa; BOJOPOIHAS CBSA3b; PEAKIIMs OpOKECHUS;

OCYIIECTBIATH CIAEAYIOMMUE BUIBI JEATCIbHOCTH:

Ha3bIBATh:

Ka4eCTBCHHBIC PEAKIMA Ha MHOTOATOMHBIE CIHUPTHI W (PEHOI; OOIIyIO
dbopMyITy HACBIIIEHHBIX OJTHOATOMHBIX CIIUPTOB; OMPEACIICHHs KJIACCOB OJIHO-,
MHOTOATOMHBIX CIUPTOB W (eHosioB; cnupthl no HomeHkiarype UIOIIAK wu
TPUBUAJIBHBIMUA Ha3BaHUAMH, (PEHOI; 00JACTH MPAKTUYECKOTO HCIOIB30BAHUS
COUPTOB M (PeHoma; coCTaB M CTPOCHUE OAHO-, MHOTOATOMHBIX CIHPTOB H
dbeHoma, crnocoObl MOMYYEHUS HACBIIICHHBIX OJHOATOMHBIX CIUPTOB M (hEHOJA;
XapakTep W3MEHEHUS (U3UYECKUX CBOWCTB HACHIIICHHBIX OJHOATOMHBIX
CIIUPTOB B TOMOJIOTHYECKOM PSAAY M NPUUUHY UX H3MEHEHUS; XUMHYECKUE
CBOMCTBA HACHIIMIEHHBIX OJHOATOMHBIX CITUPTOB, ATUJICHIJIMKONS, TIUIIEPUHA H
dbeHomna;

pa3nuyarh:

THUIIBI XUMHYECKUX PEAKIIUN CIUPTOB U (PeHOJIA TI0 YPAaBHEHUSIM U CXeMaM;

OTIPEEIISITh:

NPUHAAJICKHOCTh OPraHUYECKOTO COCIUWHEHUS K KIacCy CIOHPTOB H
(dbeHONOB MO CTPYKTYpHOU (hopMylie; MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII;
STUJICHIJIUKONb, TIULEPUH U (GeHON (IKCIEPUMEHTAbHO 10 KadyeCTBEHHBIM
pEaKIUsM);

COCTaBJISITh:

dbopMylly  HACBHIIIIEHHOTO  OJHOATOMHOTO  CIUPTa, ATUJICHIJIMKOJIS,
aIepuHa, ¢peHona (MOJIeKyIIpHYI0, CTPYKTYPHYIO); MOACINA MOJIEKYJ CIIUPTOB
u ¢eHona; CTpyKTypHbIe (OPMYIIBI CHUPTOB U (DEHOJIA 110 UX Ha3BAHUSM; CXEMBI,
OTpaXKalollde  B3aUMOCBS3b  MEXKAY  YIJIEBOJAOPONAMH,  HACHIIICHHBIMH
OHOATOMHBIMHU CIUPTamMH, (EHOJIOM; YpaBHEHHS PEAKIUN, OTPAKAIOIINEC
W3yYCHHBIC XUMHUUYECKHE CBOMCTBA CITUPTOB M (hpe€HOJIA, CIOCOOBI UX TOTYYCHHUS;

XapaKTepHU30BaTh:

CrocoObl TIOy4YeHHUsSI CIUPTOB U (DEHOJA; CTPOCHHE CHUPTOB U (HEHOINA;
¢bu3ndecKkre CBOWCTBA CIUPTOB M ()E€HOJIA; U3YUYEHHBIE XMMHYECKUE CBOWCTBA
CUpPTOB U (DEeHOMa;

OOBSACHSITH:

B3aMMOCBSI3b MEXKJIy COCTaBOM, CTPOCHHEM W CBOMCTBAMHU HACBIIIEHHBIX
OTHOATOMHBIX CIUPTOB, (PEHOJIA; B3aMMOCBS3b YIJIEBOJAOPOIOB, HACHIIICHHBIX
OTHOATOMHBIX CITUPTOB, ()€HOJIA; TPHUYMHBI CXOJICTBA XHMHYECKHUX CBOMCTB
rOMOJIOTOB HACBIIIECHHBIX OJHOATOMHBIX CIIUPTOB; XHUMHYECKHE CBOWCTBA

HN3YyUYCHHBIX COGI[I/IHGHI/Iﬁ C IO3UIIKMHU TCOPHUH XUMHUYCCKOI'O CTPOCHHUA,
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IIPOBOAUTH:

XAMUYECKUN YKCTIEPUMEHT;

II0JIb30BaThCS:

y4eOHBIM IOCOOMEM; MPAaBUIIAMH O€30IIACHOTO MOBEICHMSI TPU 00paIllEHUN
C BEIIECTBAMHU, XHUMHUYECKOM IMOCYAOH, JTa0OpaTOPHBIM OOOpYJOBAaHUEM H
HarpeBaTeIbHBIMU NpUOOpamMu;

MPUMEHSTD:

U3yYEHHBbIE MOHATHUS U 3aKOHBI IPU XapaKTEPUCTUKE COCTaBa, (PU3NUECKUX
U XMMHUYECKHX CBOMICTB CIMPTOB, (peHONA; CITOCOOOB MOMYyUYEHHUS HACBIILIEHHBIX
OZHOATOMHBIX CIIUPTOB U (peHOA.

Tema 4. Anpaerujst (8 yacoB)

Anpaerunbl. OyHKIIMOHANIbHAS KapOOHUIIbHAS TPYIINA, €€ 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CcTpoeHue. llonsatne o KeroHax. DyHKUMOHAJIbHAA
anbAETUAHAS FPyIIa.

Ornpenenenue Kiacca albJIeTUI0B. MeTaHallb U 3TaHajlb KaK MpeICTaBUTENIN
QIBACTUAOB, MX COCTaB, CTPOCHUE, MOJEKYJISApPHBIE, CTPYKTYpHbIE U
AJIEKTPOHHBIEC (DOPMYIIBI.

Hacpimennsle anpaerunpl: oOmas (opmysa; H30MEpHsl YIJIEpOJHOIO
CKEJIETA U MEXKKIIACCOBAsI N30MEPUS C KETOHAMH.

Homenknatypa WIOIIAK w TpuBHanbHblE Ha3BaHHUS  albACTUAOB.
dusnyeckue cBONMCTBA alIbJICTUIOB.

XHWMUYECKUE CBOMCTBA: BOCCTAaHOBJIEHHE IO CIHUPTOB, OKHUCIECHHE [0
KapOOHOBBIX KHCIOT. KadecTBeHHbIE pEaklUM Ha albJETHAHYI0 TPYIIy:
«cepebpsiHOTO 3epKasiay u ¢ rugpokcuaom meau(1l).

[lonyyeHne anbOEruIoB OKHCICHUEM NEPBUYHBIX cnupToB. [lomyuenue
ATAaHANl KATAIUTUYECKHMM OKHCJIEHUEM OTUJIEHA W THUApATAlMEd aleTUIIEHA.
[IprumeHeHne MeTaHaIs U STaHAJIS.

JleMoHCTpauuu

12. Moaenu MOJIEKYJT alibJCTUIOB.

13. Okucnenne anpaeruaa (peakius «CepeOpsTHOTO 3epKaiay ).
JlaGopaTopHbI€ OIBITHI

4. Okucnenue anpaeruaa ruapoxkcuaom meau(Il).

OCHOBHBIE TPEBOBAHU A
K PESYJIbTATAM YUEBHOUM JEATEJIbHOCTU YUHAIINXCA
Yyammecs TOKHBIL:

JaBaTb OHpeI[CJIeHI/IH INOHATUAM: aJIbACTUAbI, aJIbACTHUAHAA rpynr{a; peaKHI/IH
14



NOJIMKOH/ICHCAIIWH;

OCYIIECTBJISATh CIEIYIOLUIUE BUIbI AESITEIbHOCTH:

Ha3bIBaTh:

KAUECTBEHHbIC pPEaKUMH Ha albJECTUIHYI0 Tpyliy; oO0myr QopMyry
aJIbJIETUIOB; ONpENEICHUE Klacca ajbJEruIOB; aJbJIETUAbl 110 HOMEHKJIATYpe
HNIOITAK u  TpuBManbHBIMM  Ha3BaHUAMM; OO0JACTH  NPAKTUYECKOTO
UCIIOJIb30BaHUS aJbJETH/IOB; COCTAB U CTPOEHUE OPraHUYECKUX aIbJETUOB,
CHOCOOBI MOJYUYEHUSI aJIbJETHIOB; YCIOBUS MPOTEKAHUS M3YUYEHHBIX pEaKLui;
(GYHKIMOHAIBHYIO albJACTUAHYIO TPYIILY; XapaKTep W3MEHEHMs] (PU3NYECKUX
CBOMCTB aJbJAETUJ0OB B TOMOJOTMYECKOM POy W NPUYUHY HUX HU3MEHEHUS;
U3Yy4YECHHbIE XUMUYECKHUE CBOMCTBA aJIbJIETH/IOB;

pasnuyarh:

MOJIEKYJISIPHBIE, CTPYKTYPHBIE U CKeJIETHbIE ()OPMYJIbl allbJErUA0B; THUIIbI
XUMUYECKUX PEaKUU COEUHEHUN 10 YPABHEHUSIM U CXEMaM;

ONPEEIATH:

IPUHAJIEKHOCTh OPraHUYECKOTO COCIMHEHMS K KJIAcCy albJEruaoB IO
CTPYKTYpHOH (opmysie; IpOCTPAaHCTBEHHOE CTPOCHHUE MOJEKYJ albIeTrUI0B;
TUIIBl XUMUYECKUX PEAKIUN aJabJETHNIOB; aJIbJECTUIBl (3KCIIEPUMEHTAIBHO I10
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTAaBJISITh:

dbopmyny anbaerujga (MOJEKYJSIPHYIO, CTPYKTYPHYIO); MOJENH MOJIEKYJI
METaHajsl U 3TaHalsd; CTPYKTYpHbIE (DOPMYJIbI albAETUI0OB MO UX HA3BaHUSIM;
CXEMBI, OTpa)karolllMe B3aMMOCBS3b MEXK]Y YIVIEBOJIOPOJIAMHU, HACBIILIEHHBIMU
OJTHOATOMHBIMH CIIMPTaMH U QJIbJIETUAMU; YPABHEHUS PEAKLUNNA, OTPAXKAIOIIHE
U3YYCHHbIE XUMUYECKHUE CBOMCTBA aJIbJIETHI0B, CIOCOOBI UX MOTYUYEHUS;

XapaKTEepU30BaTh:

CHOCOOBI MOJYYEHHs] METAHAISI U ATaHaJsl; CTPOCHUE METAHAJIS U TaHAJIS;
du3nyeckue CBOMCTBA aJbJCTMJIOB, H3YyUYCHHbIE XHUMHUYECKHE CBOWCTBA
aJIbJIETU]IOB;

OOBSACHSITH:

B3aUMOCBSI3b MEXJY COCTaBOM, CTPOCHHEM U CBOMCTBAMH ajlbJACTHJIOB;
B3aUMOCBSI3b  YIJIEBOJAOPOJOB,  HACBIIICHHBIX  OJHOAaTOMHBIX  CIHUPTOB,
aJIbJIETUIIOB; MPUYMHBI CXOJICTBA XUMUYECKUX CBOMCTB I'OMOJIOIOB aJbAECTH]IOB;
XUMUYECKHE CBOMCTBA U3YUEHHBIX COEAMHEHNN C TO3ULIMHA TEOPUN XUMUYECKOTO
CTPOCHUS;

POBOJIUTH:

XUMUYECKUM SKCTIEPUMEHT;

M0JIb30BATHCS:

y4eOHBIM MMOCOOMEM; MPaBIIIAMH O€30TIACHOTO MMOBEICHHSI TIPU 0OpaIlleHUN
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C BEIECTBAMHM, XHUMHUYECKON IMOCYA0H, JTa0OpaTOpPHBIM OO0OpYIOBAaHUEM H
HarpeBaTeIbHBIMU MpUOOpamu;

MPUMEHSTD:

W3YUYCHHBIC MOHSTHUS U 3aKOHBI MPU XapPaAKTEPUCTUKE COCTABA, (PU3UUECKUX
Y XUMUYECKUX CBOMCTB aIbJETU0B; CIIOCOOOB MOTYUECHUS albJICTUI0B.

Tema 5. KapOoHoBbie kuciotsl (14 yacon)

KapGonoBeie kucnotel. DyHKIHOHANbHAS KapOOKCHIIbHAs Tpymmna, ee
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue. Onpeaenenne kiacca kapOOHOBBIX
kucnoT. Knaccuduxanus kapOOHOBBIX KUCJIOT: HACHIIICHHBIC, HEHACHIIIICHHBIE,
apoOMaTUYECKUE; OAHOOCHOBHBIE, IBYXOCHOBHBIE.

HacpllieHHble OJTHOOCHOBHBIE KapOOHOBBIE KHUCJIOTBI: COCTaB, CTPOCHUE;
o0111asi, MOJICKYJISIpHbIE, CTPYKTYpPHbIE W 3JIEKTpOHHBbIE (opmyibl. M3omepus:
YIJIEPOJHOTO CKEJIETa U MEKKJIacCoBast (CO CIOXKHBIMU dpupamu).

MypaBpuHasi W YKCyCHasi KHCJIOTBI KakK IPEICTAaBUTEIN HACBIIIEHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [[abMUTHHOBAS U CTEAPUHOBASI KUCIOTHI
KaK MPEJICTABUTENH BBICIIUX HACBHIIIIEHHBIX KAPOOHOBBIX KUCIIOT.

Homenknarypa UIOIIAK u TpuBuangbHble Ha3BaHUS KapOOHOBBIX KUCIOT.
®duznueckre CBOMCTBA KapOOHOBBIX KUCIOT. BiusHue BOAOPOMHOW CBSI3M Ha
(du3nUecKre CBOMCTBA KUCIIOT.

XUMHUYECKHUE CBOMCTBA: V3MEHEHUE OKpacku WHIUKATOPOB,
B3aUMOJECHUCTBUE C METAJIAaMHU, OKCUJAMHU M TUAPOKCUAAMH METAIIJIOB, COJAMU
Oonee crmabpix KHUCIOT. Peakiuu 3amemmieHus TUAPOKCUIBHOW TPYMIBL CO
cnupTaMu ¢ o0pa3oBaHUEM CJIOXKHBIX d(PUPOB (3TepuPUKALNN); aMMHAKOM U
aMMHaMHd ¢ O00pa3oBaHMEM aMHJOB; 3aMEIIEHHUS aToMa BOJOpOJa y O-
YIJIEPOJIHOTO aToMa Ha atoM rajoreHa. [lonsTtue o0 aHruapuaax kapOOHOBBIX
KUCIOT. (OCOOEHHOCTH OKHCIEHHUS MypaBbUHOW KuCHOThL. [lomydenue
KapOOHOBBIX KUCJIOT OKUCJICHHEM aJIKaHOB, MEPBUYHBIX CIUPTOB U AJIbJICTHUJIOB.
[TonyyeHne MypaBbMHOM KUCIOTHI U3 okcuaa yriaepoaa(ll).

HenaceieHHbie  OTHOOCHOBHBIE KapOOHOBBIE KHCJIOTHL. AKpPHIIOBas,
OJICMHOBas, JIMHOJIEBASI W JIMHOJICHOBAs KHUCIOTBI: COCTaB, CTPOCHHE.
XUMHUYECKHE CBOWCTBA: MPUCOCIUHEHUE BOJOPOJA M TAJIOTCHOB IO JBOMHOU
CBSI3U YIJIEBOJAOPOHOM TpyIinbl. KapOOHOBBIE KUCTOTHI B IPUPO/IE.

[IpumeHenre kKapOOHOBBIX KUCTIOT.

B3auMoCBsI3p  MEXAYy  YIJIEBOAOPOJAMH, CIOUPTAMH,  ajbJETUaMHU,
KapOOHOBBIMH KHCIIOTAMH.

JlemoHCTpannu

14. Moaenu MoneKy1 KapOOHOBBIX KHUCIIOT.
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15. PacTBOprMOCTbh KapOOHOBBIX KUCJIOT B BOJE, ACHCTBUE HA UHIUKATOPBI.

16. OTHOLIIEHHE OJIEMHOBOU KHCIOTHI K PaCTBOpaM MEpMaHIraHaTa KaJlds U
Opoma; B3aUMOJEMCTBHUE CO IIETOYBIO.

PacueTnble 3agaun

5. BeruucieHus 1o ypaBHEHUAM PEAKILIUH, IPOTEKAIOIIUX B pACTBOPAX.

[IpakTrueckue padoThI

2. CpaBHEHUE CBOMCTB KapOOHOBBIX M HEOPraHUYECKUX KUCIOT (1 vac).

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIIMXCS

Yyammecs TOJKHBL:

JlaBaTh OTNPEACIICHUS TOHITHIM:

KapOOHOBBIE KUCIIOTHI, CIIOKHBIC AUPHI; KAPOOKCUIIbHAS TPYIINA;

OCYLIECTBIISATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBaTh:

KaueCTBEHHBIC pPEaKIUM Ha KapOOHOBBIE KHUCIOTHI; OOIIyI0 (QopMyry
KapOOHOBBIX KHCIIOT; OMpEEICHHE Kiacca KapOOHOBBIX KHUCIOT; KapOOHOBBIE
kucnoTel o HoMeHkiarype MIOTTAK u TpuBmanbHbIMH Ha3BaHUSMU; 00JIACTH
IPAKTUYECKOTO HCHOJIb30BaHUsI KapOOHOBBIX KHUCJIOT; COCTaB U CTPOEHUE
KapOOHOBBIX KHCIJIOT, CHOCOOBI TMOJy4YeHHs] KapOOHOBBIX KHCIOT; THIIBI
XUMHYECKHX PEAKINii KapOOHOBBIX KHUCIIOT; YCJIOBHSI MPOTEKAHUS M3yYEHHBIX
peakuuii ¢ yyacTueM KapOOHOBBIX KHUCIOT; ()YHKIIMOHAIBbHYIO KapOOKCHIIbHYIO
rpynny; (¢u3nueckue CBOICTBAa KapOOHOBBIX KHCIOT; W3YYCHHbIE XUMUUYECKHUE
CBOMCTBa KapOOHOBBIX KUCIIOT;

pasznuyaTh:

MOJIEKYJISIPHbBIE, CTPYKTYPHBIE U CKEJIETHbIE (POPMYIIbl KAPOOHOBBIX KUCIIOT;
TUTIBI U3YYCHHBIX XUMUYECKUX PEAKIUI KapOOHOBBIX KUCIIOT MO YPAaBHEHUSAM H
cxemawm;

ONpPEEIATH:

NPUHAIJICKHOCTh OPTraHMYECKOro0 COEAMHEHUs K Kiaccy KapOOHOBBIX
KHUCJTIOT TIO CTPYKTYpHOUW (popmyJsie; THMBI M3YYEHHBIX XUMHUYECKUX pEaKIui
KapOOHOBBIX KHCIOT MO YypaBHEHHSIM M CXeMaM; KapOOHOBBIE KHCIOTHI
(3KCTIEpUMEHTATBLHO 0 KAaU€CTBEHHOW PEaKIUN);

COCTABJISITh:

dbopmyny KapOOHOBOM KHUCIOTHI (MOJIEKYJSIPHYIO, CTPYKTYPHYIO); MOJEIU
MOJIEKYJI METaHOBOM M STAaHOBOM KUCIIOT; CTPYKTYpHBIE (POPMYJIIbI KapOOHOBBIX
KUCIIOT 10 WX HA3BaHMSIM; CXEMBbI, OTPAKAIOIIME B3aMMOCBS3b MEXKIY
YTJIEBOIOPOJAMH, HACHIIIICHHBIMU OJIHOQTOMHBIMHU CIUPTaMHU, aJbJICTHIAMHA U

KapOOHOBBIMHM KHCJIOTAMH; YypPaBHEHHUS PEaKIUid, OTPAKAIONINE HN3YUCHHBIC
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XUMUYECKHUE CBOMCTBA KAPOOHOBBIX KUCIIOT, CIIOCOOBI UX TOTyUECHHUS;

XapaKTEepU30BaTh:

CIOCOOBI MOJIYYEHUS METAHOBOM M 3TAHOBOM KHUCJIOT; CTPOCHUE METAaHOBOM
U ATAaHOBOM KHUCIOT;, (PU3NYECKUE CBOMCTBA KapOOHOBBIX KHCIJIOT;, U3YUYCHHbIC
XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT;

OOBSICHATD:

B3aMMOCBSI3b MEXJY COCTAaBOM, CTPOCHHUEM M CBOMCTBAMHU KapOOHOBBIX
KHCJIOT; B3aWMOCBSI3b YTJIEBOJAOPOOB, HACBIIIEHHBIX OJHOATOMHBIX CIUPTOB,
aJIbJIETUIIOB, KapOOHOBBIX KHUCJIOT; MPUYMHBI CXOJICTBA XUMUYECKUX CBOMNCTB
rOMOJIOTOB KapOOHOBBIX KUCIIOT; XUMUYECKHE CBOMCTBA M3YUYEHHBIX COCTMHEHU N
C MO3UIMU TEOPUHN XUMHUECKOTO CTPOCHUS,

MPOBOJUTH:

MaTeMaTUYECKUE BBIUMUCICHUS TPU  PEIICHUH PaCUCTHBIX  3ajady;
XUMUYECKUN SKCIIEPUMEHT;

M0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBHIIAMH O€30TIACHOTO MOBEICHUS TIPU 0OpaIlleHUN
C BEIECTBAMH, XHUMHUYECKON IMOCYA0H, Ta0OpaTOpPHBIM OOOpYIOBAaHUEM H
HarpeBaTeIbHBIMHU MpUOOpamMu;

MPUMEHSITH:

M3YUYCHHBIC TTOHSATUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (U3NUECKUX,
XUMUUYECKUX CBOMCTB U CITIOCOOOB MOJTyYEHUsI KAPOOHOBBIX KHCIIOT.

Tema 6. Crnioxusie 3¢upsl. XKupsi (10 yacos)

Cnoxubie 3¢upnl. Omnpenenenue kimacca. OOmas GopMymna, CTpoeHHeE,
MOJICKYJISIpPHASI U CTPYKTypHasi (OpMyJibl. DTUIOBBIM dPUP YKCYCHONU KHUCIOTHI
KaK MPEACTaBUTEND CIIOKHBIX 3(DUPOB.

N3oMepus: CTpyKTypHasi U MEXKiIaccoBas (C KapOOHOBBIMU KHCJIOTAMH).
Homenknarypa WIOIIAK u TpuBHalibHbIE Ha3BaHUSA CIOXHBIX 3(QUPOB.
dusnyeckue CBOMCTBA CIOXHBIX 3upoB. IlosyyeHue CIOXHBIX 3PUPOB:
peakius srepudukaium, ee 00paTuMOCTb.

XUMUYECKUE CBOMCTBA: TUAPOJIN3 (KUCIOTHBIA U IIETOYHOM).

Cnoxnple 3¢upsl B mnpupone. [lpumenenue. [lommddupHbie BOJIOKHA
(J1aBcan).

Kupsei. CocraB, cTpoeHHME U HOMEHKJATypa Tpuriauuepuao. Ousznueckue
CBOMCTBA. XMUMHYECKHE CBOWCTBA: THUIAPOJN3, TUIAPUPOBAHUE, OKHUCIICHUE.
buonorudeckas poJib KUPOB.

Mpiuia. Cunretudeckue moromue cpencrsa (CMC).

JlemoHCTpannu
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17. [lony4yeHue ciaoxHOTo 3(hupa YKCyCHOM KUCIIOTHI.

18. O6pa3siibl COKHBIX 3(HUPOB, TOIUIYUPHBIX BOJIOKOH U TTOJIUMEPOB.

JlaGopaTopHBIE OIBITHI

5. MHccnegoBaHue CBOWCTB JKHPOB (PacTBOPUMOCTb, JI0KA3aTEIbCTBO
HEHACBIIIEHHOT0 XapaKTepa OCTaTKOB KapOOHOBBIX KUCIOT).

6. CpaBHEeHUE CBOMCTB MbLJIa 1 CHHTETUYECKUX MOIOIIUX CPEJCTB.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JIEATEJIBHOCTH YUAIIMXCS

Yyammecs TOJKHBL:

JaBaTh OMpPEACIICHUS] OHITHUIM: KUPBL;

OCYLIECTBIISATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBATh:

o011yt0 (QopMysTy CIOXKHBIX S(PUPOB; OMNPENEICHUS KJIACCOB CIOXHBIX
3¢UpoB U KUPOB; cioxkHble 3pupsl no HoMeHkinarype MIOITAK, cioxHbie
3¢UpBl W KAPHl TPUBUATIBHBIMU HAa3BaHUSIMHU; OO0JACTH MPAKTHUYECKOTO
UCIIOJIb30BAHUS CJIOXKHBIX 3(HPOB U KUPOB; COCTAB M CTPOEHHUE CIIOKHBIX
3¢UPOB U JKUPOB, CIMOCOO TOJYYCHHS CIOXKHBIX I(PUPOB U >KUPOB, THUIIBI
U3YYEHHBIX XUMHUYECKUX PEAKIMU CIO0XKHBIX J(PUPOB U IKUPOB; YCIOBUS
IPOTEKAaHUsI M3YYEHHBIX PEaKIUN CIOXHBIX 3(PUPOB M KUPOB; (PU3NUECKHE
CBOMCTBa CJOXHBIX 3(UPOB W KHUPOB; H3YUECHHbIE XMMHYECKHE CBOMCTBA
CJIOXHBIX 3(DUPOB U KUPOB;

pa3iinyaTh:

MOJIEKYJISIPHBIE, CTPYKTYPHBIE U CKEJIETHBIE (DOPMYJIIBI CIOKHBIX 3(PUPOB U
YKUPOB; TUIIHI U3YYCHHBIX XUMHUECKUX PEAKIIUMA CIOKHBIX A(PUPOB U KUPOB IO
YPaBHEHUSIM U CXEMaM;

ONpPEEIATH:

NPUHAIJICKHOCTh OPraHMYECKOTO COEIMHEHHUSI K KJIaCCy CIIOAKHBIX 3(UPOB U
KUPOB MO CTPYKTypHOU (hopMyJie; TUIBl H3YYECHHBIX XUMUUYECKUX PEaKIUl
CJIOXHBIX 3(DUPOB U KUPOB MO YPABHEHUSM;

COCTABJISITh:

dbopmyiy croxkHOTO dhupa (MOJIEKYISIPHYIO, CTPYKTYPHYIO); CTPYKTYpPHBIS
GopMynbl  CIOXKHBIX S(QUPOB MO HMX HA3BAHMUSM; CXEMBbI, OTPaKaIOIINE
B3aMMOCBSI3b MEXIy HACBIIIEHHBIMUA OJTHOATOMHBIMHU CIUPTAMH, KapOOHOBBIMH
KHCIIOTaMH, CJOXHBIMU d(QUpamMu; ypaBHEHUS pEaKUUd, OTpaKaroIIne
U3YYEHHbIE XUMHUYECKUE CBOMCTBA CI0KHBIX 3(UPOB, CIIOCOO UX MOTYUYEHUS;

XapaKTepU30BaTh:

CHOCO0 TMOJYYEHHUS CIOXHBIX 3QUPOB; (U3UUECKHUE CBOMCTBA CIOXKHBIX

3(hHUpPOB; N3YUECHHBIC XUMHUECCKHUE CBOMCTBA CIIOKHBIX 3(HUPOB;
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IIPOBOJIUTB:

XUMUYECKUHN SKCIIEPUMEHT;

II0JIB30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIAMH O€30I1aCHOTO MOBEICHHS IIPU 00pallEHUN
C BEIIECTBAMHM, XHUMHUYECKON IMOCYAOW, JTa0OpPaTOPHBIM OOOPYJOBAaHUEM H
HarpeBaTebHbIMU NpUOOpamu;

PUMEHSTD:

U3Yy4YECHHbIE MTOHATHUS U 3aKOHBI IIPU XapaKTEPUCTUKE COCTaBa, (PU3NUECKHUX,
XUMHUYECKHX CBOMCTB U C1I0C00a MOJIYYEHUSI CII0KHBIX 3(DHUPOB.

Tema 7. Yrneoasl (18 yacoB)

Yraesoawl. Onpenenenue kiacca. Oo6mas hopmya.

Monocaxapuasl. ['nmoko3a: coctaB, CTpoeHHE, (DYHKIUMOHAJIbHBIE TPYIIIIHI,
CTpoeHHue MOJeKyibl. JluHelHas W IUKIWYecKHe o- U [-(popMbl MOJIEKYJIbI
IIOKO3bl. DpyKTO3a — M30MEp TIIFOKO3bl. Du3nyeckue CBOWCTBA TIIHOKO3bI U
(bPYKTO3HI.

[IpencraButenu mneHTOo3 — pubo3a u jAe3okcupuodoza. CTpoeHue u
OMOJIOTUYECKOE 3HAUCHHE.

XMMHYECKHUE CBOMCTBA TJIOKO3bl: OKHMCICHHME O TIIOKOHOBOM KHMCIOTHI,
BOCCTAHOBJICHUE /IO IIECTUATOMHOTO CIIUpTa cOpOUTa; OpoXKeHue (CIUpPTOBOE,
MOJIOYHOKHUCJIOE, MacisHOKHcHIoe). KauecTBeHHbIE peakuud Ha TIIHOKO3Y:
«cepebpsiHoTO 3epkana» u ¢ ruapokcugom meau(Il). Haxoxaenue B mpupose,
NOJIyYEHUE U IPUMEHEHUE TIIFOKO3bI.

Hucaxapuapel. Caxapo3a Kak NOPEACTAaBUTENb JHCAaXapHIOB, €€ COCTaB.
Monekynapuas ¢opmyna. dusmyeckue CBONCTBA. XUMHUYECKHE CBOMCTBA:
ruapoaus. [loyyenne n npumMeHeHne caxaposbl.

[IpeanpusTus no Npou3BoACTBY caxapa B PecriyOnuke benapych.

[Tonucaxapuael. Kpaxman — npupoaseiil nonucaxapu. CTpoeHne MOJNEKyYI
KpaxMalia (OCTaTKu o.-IJIH0K03b1). Dusznueckre cBOMCTBA.

XYWMHUYECKHE  CBOICTBAa  Kpaxmana: rujapoiu3  ((hepMEeHTATUBHBIM,
KHCIJIOTHBIN); peakius ¢ 1010M (KaueCTBeHHasl peaklys Ha Kpaxmall).

ennrono3a — npupoaHbid nonucaxapua. CTpoeHHe MOJEKYJT LEUTFOI03bI
(octatku B-Tr0K03b1). PU3UYECKHE CBOWCTBA.

XHWMHUYECKUE CBOMCTBA LIEJUIIOJIO3bl: TOPEHHUE, TUAPOIIA3, B3AUMOIEHCTBHE C
a30THOW KUCJIOTOM M YKCYCHBIM aHTHAPUIIOM C 00pa30BaHUEM CIIOKHBIX 3PHUPOB.
HarypanbHble W HCKYCCTBEHHBIE BOJIOKHA. [IprMeHEHHWe UeIoa03b6l U €€
POU3BOHBIX.

3Ha4YEHUE yIIIEBOJOB KaK MUTATEIIbHBIX BEIIECTB.
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JlemoHCcTpauuu

19. Okucnenue riatoKo3bl (PEakius «CepeOpsTHOTO 3epKaiay).

20. I'maponu3 caxapo3bl.

21. O0Opa3ibl UICKYCCTBEHHBIX BOJIOKOH U TKaHEH.

JlaGopaTopHbIE OMBITHI

7. BzaumoaeiicTBre TIOK03bI ¢ ruapokcuioM meau(1l).

8. 3yuenue (pu3ndyeckux CBOMCTB Kpaxmaia. BzaumoaeiicTBrue kpaxmara c
HOJOM.

[TpakTuyeckue paboThI

3. 'maponu3 kpaxmana (1 gac).

4. Pemenue skcriepuMeHTaIbHbIX 3a1a4 (1 gac).

OCHOBHBIE TPEBOBAHUMA
K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YUAILIMXCS

Yuamuecs 10JKHbI:

JaBaTh OMpPEACIICHUS TOHITHSIM:

YTJIEBO/IBI;

OCYIIECTBIISATh CIACAYIOIINE BUABI JEATEILHOCTH:

HA3bIBATh:

KaueCTBCHHBIC pEaKIMU Ha HW3YUYCHHBIC YIJIEBOJbI; OOIIyI0 (popmyiy
YTJIEBOJIOB;  OMpeIeieHUe Kiacca  YIVIEBOJOB, HW3YYEHHBIE  YIJICBOJBI
TPUBUAILHBIMHA ~ HAa3BaHUSAMH, OO0JACTH TPAKTUYECKOTO  HCIIOJIb30BAHUS
U3YYEHHBIX YTJEBOJOB; COCTaB W CTPOCHHWE H3YYCHHBIX YTJICBOJOB, THIIBI
M3YYEHHBIX XUMUYECKUX PEAKIINM yTIEeBOA0B; (DU3NUECKHUE CBONCTBA YTJICBO/IOB;
W3Y4YEHHBIE XUMHYECKUE CBONCTBA YIJIEBOJIOB;

pa3nuyaTh:

MOJICKYJISPHBIE M CTPYKTYpHBIC (DOPMYJIBI YTJIEBOJOB; THITBI M3YYCHHBIX
XUMUYECKUX PEAKIIUHA YTIIEBOJIOB M0 YPABHCHHSIM U CXEMaM;

OTIPEICTIATH:

NPUHAIJICKHOCTh OPTaHUYECKOTO COEAUHEHHS K KJIAcCy YIJICBOJOB II0
CTPYKTYpHOH (PopMyJie; CTPOCHHE MOJIEKYJ YTIEBOIOB; TIIOKO3Yy W Kpaxmal
(9KCTIEpUMEHTAIBLHO IO KAY€CTBEHHBIM PEAKITUSIM);

COCTaBJISITh:

(GhOpMyJITbI U3yYECHHBIX YTJIEBOIOB (MOJICKYJIIPHBIE, CTPYKTYPHBIC: TITFOKO3BI,
GpyKTO3bI, KpaxMmaia, IE/UTFOJIO03bI, MOJCKYJISpPHAS - caxapo3bl); YpaBHCHHSI
peaKInii, OTpaKAIOIINE N3YICHHBIC XUMUUECKIE CBOMCTBA yTIIEBOIOB;

XapaKTePU30BaTh:

CTPOSHHE TJIOKO3bI, (PYKTO3bI, Caxapo3bl, Kpaxmaia, ICIUIIJIO3HI;

(dbu3MYecKue CBOWCTBA YIJICBOJOB;, H3YUYCHHBIE XHMHYCCKHE CBOMCTBA
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YTJIEBOJIOB;

aHaJIU3UPOBATh:

pe3yJbTaThl JTAOOPATOPHBIX OMBITOB, IPAKTHYECKHX padoOT; y4eOHYIO
uH(pOpMaIuIo;

oOpaiarhbcsi:

C BEILECTBaMHU, XMMHUYECKOW NOCYJ0H, J1a0OpaTOpPHBIM OO0OpPYJOBAaHUEM,
npudopamu;

POBOJIUTH:

XUMUYECKUHN SKCIIEPUMEHT;

MOJIb30BATHCS:

y4eOHBIM MMOCOOHEM; TTpaBHJIaMU 0€30MacHOT0 OBEICHUS MPU 0OpaIeHUH
C BEIIeCTBAaMH, XHMMHUYECKOH TOCYIOi, JabopaTopHBIM OOOpYJOBAaHUEM U
HarpeBaTeIbHBIMU MTPUOOpaMH;

IPUMEHSTH:

U3YYCHHBIE TMOHATHS U 3aKOHBI TIPH XapaKTEPUCTUKE COCTaBa, (PU3HUUECKHUX
U XUMHUYECKUX CBOMCTB YIJIEBOJIOB.

Tema 8. Azorconepkaiye oprannyeckue coequHenus (16 yacos)

Amunbl. Omnpenenenue kinacca. Kmaccudukarnus amuHoB. M3omepusi u
HOMEHKJIaTypa AMUHOB.

[lepBuuHbIC HACHIIICHHBIE aMUHBI, oOmias GopMmysna. AMUHOrpymmna, €e
DIEKTPOHHOE CTpoeHuEe. MOJNEKyJsIpHbIE, CTPYKTYPHBIE M JJIEKTPOHHBIE
dbopmynbl. Du3MYECKHWE CBOWCTBA TMEPBUYHBIX  HACHIIIEHHBIX aMHHOB.
XUMHUYECKHE CBOMCTBA: OCHOBHBIE CBONCTBA aMMHOB (pEaKLMU C BOJIOW H
KHUCJIOTaMHU ), IOJIHOE OKUCJIEHUE.

AHWIMH Kak TMpEICTaBUTEIb apOMAaTUYECKUX aMHHOB, €ro COCTaB H
cTpoeHue. MolieKyJisipHasi, CTpyKTypHas U 3JIeKTpoHHas (Gopmyiibl. usndeckue
CBOMCTBAa. B3aMMHOE BIMSHHE aTOMOB B MOJIEKYJIE AHWUJIMHA. XHUMUYECKHUE
CBOMCTBA: peakIMM aHWIMHA 10 aMHUHOrpynme (C  KuUCIoTaMu) U
apoMaTU4yecKomy sipy (¢ OpoMHOI BOAOM).

[lomyyeHne HACBHIIIEHHBIX AMHHOB W3 TaJOT€HAJKAHOB W  CIIMPTOB,
BOCCTAaHOBJICHUEM HUTPOCOCAUHEHNM. [ [puMeHeHne aMuHOB.

CpaBHHTENBHAS XapaKTEPUCTUKA CTPOEHUS M CBOMCTB AMUHOB U AMMHAKA.

AmuHokucnorsl.  Onpenenenue knacca. @OyHKIMOHAIBHBIE TPYIIIBI
aMUHOKUCIHOT. M30Mepust 1 HomeHknarypa: TpuBuanbHas u MIOITAK.

.- AMUHOKHUCIIOTBI. AMUHOYKCYCHAs KUCJIOTA KaK MPEJICTABUTENb AMUHOKHUCIIOT,
€€ COCTaB, CTPOCHHUE MOJIEKYJIBI.
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du3NYEeCKUEe CBOMCTBA O-aMHUHOKHUCIOT. XWMHUYECKHE CBOMCTBA OL-
AMUHOKHUCJIOT: B3aUMOJICHCTBUE C OCHOBAaHUSIMU U KHUCJIOTaMHu (ampoTepHbIE
CBOMCTBa);  OOpa3oBaHME  CJIOXHBIX  A(UPOB;,  B3aUMOJECHUCTBUE  C
amMuHOKHCIIoTaMu (0Opa3oBanue nentunioB). [lentunnas cBsas3e. [lonyuenue o-
AMUHOKHUCJIOT U3 Ol-TaJIOT€H3aMEIIEHHBIX KapOOHOBBIX KUCIIOT.

[IpumeHenre u OMOJOrMYECKAs] POJIb AMUHOKHUCIOT. AMUHOKHUCIOTHI
3aMEHUMBbIC U HE3aMEHUMBIE.

CuHTeTHYECKUE MOJUAMUJIHBIE BOJIOKHA: KAIllPOH, HEMJIOH.

[IpeanpusTuss Mo TPOU3BOACTBY XMMHUYECKHX BOJOKOH B PecmyOnuke
benapycs.

benku — mnpupogHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. CocTtaB
CTpoeHHE OENKOBBIX Makpomoliekys. llepBuuHasi, BTOpUYHAs, TpEeTUYHAS U
YETBEPTUYHAS CTPYKTYPhI OCIIKOB.

XUMUYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, ICHATYpAIlUs, IIBETHBIC PEaKIINH.

buonoruyeckas posb OEIKOB.

JleMoHCTpauuu

22. Mojenu MOJEKYJT METHIIAMUHA U STUJIAMUHA.

23. lenatypanus OEJIKOB.

JlabopaTopHbI€ OTIBITHI

9. CBoiicTBa OENKOB: JE€HATYpallMsl, LIBETHBIE PEAKIIUU.

[IpakTueckue padoThI

5. Pemienue sxcnepuMeHTalIbHBIX 3a7a4 (1 yac).

OCHOBHBIE TPEBOBAHU
K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTHU YUAIIMUXCA

VYuamuecs: 1OKHBI:

JIaBaTh OINPEACICHUS MOHATHUSM:

aMUHbI, aMUHOKHUCJIOTHI (TJULMUH, aJlaHuH, (EeHWIAJIaHUH, TJIyTaMUHOBAs
KUCJIOTA, JM3UH), OEIKH; HOMEHKJIATypa aMUHOB M aMHUHOKMCIIOT; peaKIlus
MIENTHU3AIHY;

OCYIIECTBJISITh CJICAYIOLINE BUIbI AEATEIbHOCTH:

Ha3bIBATh:

M3YUYCHHBIC KaU€CTBEHHBIC PEAKIIMK Ha OCIIKH; 001TyI0 (hOpMYITy IEPBUYHBIX
aMUHOB; OTIPEIEICHUS KJIACCOB MEPBUYHBIX aMUHOB, Ol-aMUHOKHCIJIOT U OCJIKOB;
M3y4YCHHbIC IEPBUYHBIC AMHMHBI O.-AMHUHOKHCJIOTBI; OOJIACTH MPAKTHYECKOTO
UCIIOJIBL30BAHUS Ol-aMUHOKHCJIOT M OEJIKOB; COCTaB M CTPOCHHUE TEPBUYHBIX
aMUHOB, aMUHOKHCJIOT U O€JIKOB, U3yYEHHBIE CITIOCOOBI MOTYyUYEHUS TTEPBUUHBIX
aMUHOB, O,-aMHHOKHCIIOT M OCJIKOB; THIIBI XHUMHYCCKHX PEAKIIHH ITEPBHUYHBIX
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aAMUHOB, O.-aMUHOKHCJIOT WU O€NKOB; ()YHKIMOHAJIbHBIE TPYMNIbl MEPBUYHBIX
aMUHOB, OL-AMUHOKHCIIOT U O€JIKOB; (hU3NUECKHE CBOWCTBA BEUIECTB MIEPBUYHBIX
aMHUHOB, OL-aMUHOKHUCJIOT U OEJIKOB; XUMUYECKUE CBOICTBA IIEPBUYHBIX aMUHOB,
OL-aMHHOKHCJIOT ¥ OCJIKOB;

pasnuyarh:

CTPYKTYPHBIE U CKEJIETHbIE (POPMYJIbl IEPBUYHBIX AMUHOB, OL-AMUHOKHUCIOT
U OEJIKOB; THUIIbI M3YYECHHBIX XUMHUYECKHUX DPEAKUUW MEPBUYHBIX AMHHOB, OL-
AMUHOKHCIIOT U OEJIKOB 110 YPABHEHUSIM U CXEMaM;

ONPEEHATH:

NPUHAJIEKHOCTh OPraHMYECKOr0 COEIMHEHUS K IEPBUYHBIM aMHHAM,
aMUHOKHCIIOTaM M OellkaM MO CTPYKTYPHOM QopMyJie; THUIIbI XUMHYECKHUX
peakiMii MepBUYHBIX AMUHOB, O.-AMUHOKHUCIIOT U OEIKOB MO YPAaBHEHUSIM; OEJIKU
(3KCIIEpUMEHTAIBLHO MO KaU€CTBEHHBIM PEAKIUSM);

COCTAaBJISITh:

(opMynbl TEPBUYHBIX AMUHOB (MOJIEKYJISIDHbIE W CTPYKTYpPHBIE), Ol-
AMUHOKUCIIOT (CTPYKTYpHBIE), O€JIKOB (IEPBUYHON CTPYKTYpBI); CXEMBI,
OTpaXkarolllie B3aUMOCBS3b MEXJIYy YIJIEBOJAOPOJAMH U  MEPBUYHBIMU
HACBHIIEHHBIMM ~ aMHMHAMM; MEXJIy KapOOHOBBIMU  KHCIOTAMH M O-
AMUHOKHCIIOTaMU; YPABHEHUS PEaKIUM, OTpakarolue U3yUeHHbIE XUMUYECKHE
CBOMCTBA MEPBUYHBIX HACBHIIIEHHBIX AMHUHOB U O-aMUHOKHCIIOT; W3YYEHHBIE
CHOCOOBI OJyUYEHHUsI IEPBUYHBIX HACBHIIICHHBIX aMUHOB U Ol-aMUHOKHCIIOT;

XapaKTEpPU30BaATh:

CIOCOOBI NOJIyYEHUS IEPBUYHBIX HACBHIIIEHHBIX aMUHOB M O.-aMHUHOKHUCIIOT;
¢uznueckre CBOMCTBA MEPBUYHBIX HACBHIIEHHBIX AMMHOB M O-aMUHOKHUCIIOT;
U3YUYEHHbIE XMMUYECKHE CBOWCTBA IMEPBUYHBIX HACHIIIEHHBIX AMUHOB U OL-
aMUHOKHCIIOT;

OOBSACHSITH:

B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOEHHEM M CBOMCTBAMHM NEPBUYHBIX
HACBIIICHHBIX AaMHHOB M O-aMHHOKHMCIOT; B3aUMOCBS3b YTJIEBOJOPOJOB,
NEPBUYHBIX HACBIIICHHBIX AMUHOB M O-aMUHOKHCIIOT; TMPUYUHBI CXOJCTBA
XUMUYECKUX CBOWCTB TOMOJIOTOB TEPBUYHBIX  HACBIIMICHHBIX aMHUHOB;
XUMUYECKHE CBOMCTBA N3YUEHHBIX COCUHEHNI C TO3ULIUH TEOPUU XUMHUYECKOTO
CTPOECHHS;

aHAJIM3UPOBATh:

pe3yNbTaThl J1a0OPATOPHBIX OIBITOB, MPAKTUYECKUX paboT; y4yeOHYIO
uH(dopMaIuio;

oOpaiarhbcsi:

C BeIlleCTBAaMHU, XMMUYECKOW NOCYI0H, 1a0OpaTOpHBIM O0OpPYIO0BAHUEM,
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npudopamu;

IPOBOJUTD:

XUMHUYECKUM HKCIEPUMEHT; MOJAEIUPOBAHUE MOJIEKYJ OpraHMYeCKHX
COCIMHCHUM;

N0JIb30BATHCS:

y4eOHBIM MOCOOMEM; MPaBUIIAMH O€30I1aCHOTO MOBEICHHS IIPU 00pallEeHUN
C BEIIECTBAMHM, XHUMHUYECKON IMOCYAOW, JTa0OpPaTOPHBIM OOOPYJOBAaHUEM H
HarpeBaTeIbHbIMU MTPUOOpaMH;

IPUMEHSITh:

U3YyUYECHHbIE MTOHATHUS U 3aKOHBI [IPU XapaKTEPUCTUKE COCTaBa, (PU3HUECKHUX,
XUMHUYECKHX CBOMCTB U CIIOCOOOB MOJIYUYEHUS IEPBUYHBIX HACBIIIIEHHBIX aMUHOB
U O.-AMUHOKHCIIOT.

Tema 9. O00061IeHNE U cUCTEeMaTU3alMs 3HAHUM 110 OPTaHUYECKOW XUMUU
(6 yacoB)
MHuoroo6pa3ue OpraHMYeCcKux COSTUHEHUH.
Knaccudukanmst opraHn4ecKux BEIIeCTB.
B3anMocBsI3b MEX 1y OpraHUYeCKMMHU COSTUHECHUSIMU Pa3IMYHBIX KJIACCOB.
3aBHCHMOCTh CBOMCTB BEIIECTB OT CTPOCHHS WX MOJeKyd. OcoOeHHOCTH
CTPOCHHS ¥ CBOWCTB BBICOKOMOJICKYJISIPHBIX COCTMHCHUH.
OpraHuveckKue CoeMHEHUS BOKPYT HaC.

[IpakTuueckue pabOThI
6. Pacro3HaBaHue 1 U3y4eHHe CBOMCTB IIacTMacc 1 BoJIOKOH (1 gac).

OCHOBHBIE TPEFOBAHMUM
K PE3VJIbTATAM YUEBHOU JTEATEJIBHOCTU YHAIINXCA

Yuyamuecs J0IKHBI:

JIaBaTh  ONPEACICHUS  TOHATHSAM:  KjaccH(UKaus  OpraHUYeCKUX
COCIUHCHUN;

OCYIIECTBIISITH CIEAYIONIME BUMIBI NCATCILHOCTH:

pa3nuyaTh:

TOMOJIOTH; U30MEPhI; MOJICKYJISIPHBIE, CTPYKTYPHBIEC U CKEJIETHBIE (DOPMYJIBI
OpPraHUYECKUX COCAMHEHUW; THUIBI XUMHUYECKHX PEAKIHN OpPraHu4eCcKux
COEMHEHUI MO YPABHECHUSIM U CXEMaM;

OTIPEICIIATD:

MIPUHAJICKHOCTh OPTAaHUYECKOTO COCAUHEHHUS K OMPEACTCHHOMY KJIacCy Mo
CTPYKTYpHOM (opMyse; NpPOCTPAaHCTBEHHOE CTPOCHHUE MOJICKYJ, THIIBI

XAMHUYECKUX  PEAKIUM  OPraHWYEeCKHMX COCAWHEHWW TI0  yPaBHEHUSIM,
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OpraHuYecKue CoeAUHEHNU (PKCTIEPUMEHTAIBHO M0 KaY€CTBEHHBIM PEAKIIUSIM);

COCTaBJISITh:

CXEMBbI, OTPAXAIOIINE B3aUMOCBS3b MEXIY OPraHHMYECKHUMHU BELIECTBAMU
Pa3IMYHBIX KJIACCOB; YPABHEHHUS PEAKLNMI, OTPAKAOIINE XUMUYECKUE CBOMCTBA
M3YUYCHHBIX BEIIECTB U CIIOCOOBI UX MOJYUYEHUS,

XapaKTeprU30BaTh:

CIIOCOOBI TOJIYYEHUsI OPraHUYECKUX BEIIECTB; CTPOCHHUE BEIIECTB; THII
XUMHUYECKON CBsI3W; (DU3WUYECKHME CBOWCTBA OPraHUYECKUX COCIUHEHUU
ONPENIEIICHHOr0 KJIacca; XMMHUYECKHME CBOWCTBA OPraHUYECKUX COETUHEHUUN
ONPEIEIICHHOT O KJIacca;

OOBSCHSITH:

B3aMOCBSI3b MEXJY COCTaBOM, CTPOCHHUEM M CBOMCTBAMHM OPTAaHUYECKUX
BEIIECTB; B3aMMOCBS3b OPraHUYECKUX COEAUHEHUW PAa3JIMYHBIX KJIACCOB;
NPUYUHBI MHOTroOOpa3usi OpPraHWYECKUX BEHIECTB; MNPUYMHBI TMPOSBICHUS
OpPraHUYECKUMH COCTUHECHUSIMU aM(POTEPHBIX CBOMCTB; MPUYMHBI CXOJICTBA
XAMHUYECKUX CBOMCTB OPraHMYECKUX COCAUHEHUN OJHOTO KJIAcCa; XMMHUYECKUE
CBOWCTBA OpPraHUYECKUX COCAUHCHUN C TNO3UIUMHA TEOPUH XUMHUUYECKOTO
CTPOEHHUS;

IIPUMEHSTD:

M3YyYECHHBIC TOHATUS M 3aKOHBI MPH XApPAKTEPUCTHUKE COCTaBA U CBOMCTB
BEIIIECTB, XUMUUYECKUX PEaKIInii, COCOOOB MOJIyYEHHUsI BEIIECTB.

I'/TABA 3
COAEPKAHHUE YYEBHOI'O ITPEJAMETA B XI KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIbTATAM YUYEEHOM
JAEATEJBHOCTHU YHALIUXCS

Tema 1. OcHOBHBIEC TOHATHS U 3aKOHBI XUMUH (16 yacoB)

OCHOBHBIC TIOHATHS XUMHH. ATOM, MOJEKYJa, BEIIECTBO. XHUMHUYECKUM
anemeHT. [IpocTeie u ClIOXKHBIE BellecTBa. BeliecTBa MOJEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. DopMyJibHAs €IMHUIIA.

Baxuenime Kiaccbl HEOPraHMYECKUX COCAMHEHUN: OKCHUIbI, OCHOBAHUSI,
KHCJIOTBI M CONM, WX KiacCH(UKamus, Ha3BaHHS, CIOCOOBI TOJyYCHHUS U
XUMHYECKHE CBOMCTBA.

B3anuMocBsI3b MEXy KJIacCaMU HEOPTraHUYECKUX COCTMHEHUH.

KonuuecTBeHHbIE XapaKTEPUCTUKHU BEIIECTBA: Macca, MaccoBas J0JIs
AJIEMEHTA B BEIIECTBE, KOJMYECTBO (XUMHUYECKOE KOJNYECTBO), MOJISIPHASI Macca,
MOJISIPHBIN 00beM (Ta30B).

[IoHsiTHE O CTEXMOMETPUU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB. 3aKOH
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TIOCTOSIHCTBA COCTaBa BEIIECTBA.
3aKkoH OOBEMHBIX OTHOIIEHHH. 3akoH ABoraapo. MoispHbeli 00beM U
MOJIIpHAsi KOHIICHTpAIIUs Ta3a.

JleMoHCTpauuu

1. OOpa3ibl HEOPTAHUYECKUX BEIIECTB.

2. OnbIThl, JOKA3bIBAIOIIME BBINOJHEHWE 3aKOHA COXPAHEHUS MAacChl
BEIIIECTB B XUMUYECKUX PEAKIIUSIX.

Pacuersbie 3a51aun

1. PacyeT 00BbeMHBIX OTHOIIECHUHN Ta3000pa3HBIX BEIIECTB MO0 XUMHUYECKUM
YPaBHEHUSIM.

2. Bpruucnenue MOJSpHOM KOHIEHTPALUH rasa.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YUALLIXCS

VYyuamuecs 1OKHBI:

JaBaTh OMpPECNICHUs MIOHATHUIM: BEIIECTBO; aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT; MPOCTOE U CIO0KHOE BEIIECTBO; XUMHYECKOE COSTUHEHNE; XUMUYECKasI
dbopmyna; KOTUYECTBO BEIIECTBA,;

XUMUYECKass peakmus; THMBl XHUMHUYECKHX peakui (CoeauHEeHUs,
paslioKEHUs, 3aMelleHUs, OOMEHA); peakius HeWTpaau3aluu; KJIacChl
HEOPTraHWYECKUX COCIMHEHHUI: OKCHIBI (OCHOBHBIC, KHCIOTHBIC, aM(OoTepHBIE,
Hecoyieoopaszytomme), KHCJIOTHI (omHO- u MHOTOOCHOBHBIE,
KHUCIIOPOJICOACpIKAINE U OECKUCIOPOAHBIC, CUIBHBIE M ClIa0ble), OCHOBAHUS
(menmoun u ciaOble OCHOBaHMS), aM(POTEPHBIE TUIPOKCUIBI, CONU (CPEIHHUE U
KHCJIBIE);

OCYILIECTBIISTH CIEIYIONINE BUIbI ICATEIbHOCTHU:

Ha3bIBATh:

GbOpMYIMPOBKH 3aKOHOB: COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA
cocTaBa, ABOTaJipo, 00bEMHBIX OTHOIICHU;

BEIECTBA M0 XUMHYECKUM (OopMyJiaM; KJIacChl COCIUHECHUM; MPU3HAKH U
YCJIOBHSI MPOTEKAHWSI XUMHUYECKHX PEAKIUN; THUI XWMHYECKOM DPEaKIUd IO
YpaBHEHUIO;

XapaKTEePU30BaTh:

XUMUYECKHE CBOHCTBA COCAMHEHUHN pa3JIMUHBIX KJIACCOB, B3aWMOCBS3b
MEXIy KJIacCaMH HEOPTaHWIECKUX COCTMHCHUM;

IIPOBOJIUTH:

MaTeMaTHYeCKUE BBIYUCIICHUS MPY PEIICHUH pacyeTHBIX 3a/1a4;

IIOJIB30BATbHCA.
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y4eOHBIM MTOCOOMEM; TaOIHIEeH paCTBOPUMOCTH KUCIIOT, OCHOBAHUM, COJICH
B Boje; Tabmuuen «llepuonnyueckas cucTeMa XHMHUYECKHUX JJIEMEHTOB
JI.11. MenneneeBay; npaBuiaMyd O€30MaCHOTO TOBEJASHUsI IPU OOpaIleHUU C
BEILIECTBAMM, XHWMHUYECKOM TMOCYyAOi, JIabOpaTOpHBIM OOOPYIOBAHHEM H
HarpeBaTeIbHbIMU TPUOOpAMHU.

Tema 2. CtpoeHue aToma u nepuogudeckuii 3akoH (14 yacos)

Snepnas Momenb crpoeHuss aroma. CocTaB aTOMHOIrO sjipa. ATOMHBIN
HOMEpP, MacCoBO€ 4Yuciio. PU3NUYECKUI CMBICII AaTOMHOIO HOMEpa XMMHYECKOTO
AJIEMEHTA.

Hyxmnael u n3otonsl. SIBiaeHUE paiiOaKTUBHOCTH.

CocrosiHue 3JieKTpoHa B aroMe. ATOMHas OpOuTanb. OJHEPreTUUYECKUU
YPOBEHb, SHEPreTUUECKUN MOAYpPOBEHB, S-, p-, d-, f-opOutanmu. OcHOBHOE U
BO30YXK/JEHHOE  COCTOSIHMSI ~ aTOMa.  ODJIEKTPOHHO-TpapUuecKue  CXEMBbl,
AJIEKTPOHHBIC KOH(PUTYpallMM aTOMOB 3JIEMEHTOB MEPBBIX UETHIPEX MEPUOJIOB.
s-, p-, d-, f-DnemeHTHI.

[Teproanyeckuii 3aKOH M NMEPUOANYECKAs CUCTEMA XMMUUYECKUX IJIEMEHTOB
J.M.Menpeneena.

[TeppoAMYHOCTh HW3MEHEHHS AaTOMHOIO pPajguyca, METAUINYECKUX U
HEMETAJJIMYECKUX  CBOMCTB, AJIEKTPOOTPULATEILHOCTH C  YBEJIMYECHHEM
aTOMHOTO HOMepa »3JIeMEHTOB A-rpynn. H3MeHeHue KHUCIOTHO-OCHOBHBIX
CBOWMCTB OKCUJOB W THAPOKCHIOB C YBEIMYEHHEM AaTOMHOTO HOMeEpa IS
3JIEMEHTOB A-TpyIi. Y CUJIEHUE KUCIOTHBIX CBOMCTB OKCHAOB M THAPOKCHUIOB C
YBEJIMYECHUEM 3HAYEHUS CTENEHU OKMCJICHUSI DJIEMEHTa B COCIMHCHUH.
DU3NYECKUN CMBICII HOMEPaA MEpUOJa U HOMEpa TPYMIIHL.

XapakTepuUCTUKAa XUMHYECKOTO JJIEMEHTa MO €ro TOJIOKEHHUIO B
MEPUOIMYECKON CHUCTEME W CTPOCHUIO aToMa. 3HAYEHUE MEPUOIHMYECKOTO
3aKOHa.

JleMoHCTpauuu
3. Tabnuibl epUOAMYECKON CUCTEMBI.

OCHOBHBIE TPEBOBAHIA
K PE3VJIbLTATAM YUYEBHOU JAEATEJIBHOCTU YHAIINXCA
Yyammecs TOIKHBIL:
JlaBaTh OMNpEJENCHUs MOHITUSIM: aM(GOTEPHOCTD; MEePUOIUYECcKas CUCTeMa
XUMUYECKUX BJIEMEHTOB (IepUOJ, TPYINa); OTHOCUTENbHAas aTOMHAs Macca;
paauyc aToma; H30TOMbI, PaJMOAKTUBHOCThH; aTOMHas opOuTalb; s-, p-, d-

opOuTaNy, SHEPTETHUYECKUN YPOBEHb, MOAYPOBEHB; IJICKTPOHHO-TpaduyecKas
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cxeMa, (hopmyIia dJIEKTPOHHON KOH(PUTYpaIUK; JIEKTPOOTPHULIATEILHOCTD;

OCYIIECTBJISATh CIEIYIOLUIUE BUIbI AESITEIbHOCTH:

Ha3bIBaTh:

(OpMyYIMPOBKY NEPHOINYECKOTO 3aKOHA;

COCTAaBJISITh:

(OpMyJIbI AIEKTPOHHBIX KOHPUTYpPALUI U AJIEKTPOHHO-IPAPUUECKUE CXEMBI
3aMOJHEHUS JIEKTPOHAMU 3JIEKTPOHHBIX CJI0€B aTOMOB XMMUYECKUX HJIEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB IEPUOIUYECKON CUCTEMBI,

XapaKTepU30BaTh:

XUMHUYECKHE DJIEMEHTBhl MO TMOJIOKEHUI0 B MEPUOJAMYECKOM CUCTEME U
CTPOEHHUIO aTOMOB; 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB aTOMOB XMMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMHU BEIIECTB (IIPOCTbIE BEIIECTBA, BOJOPOJHBIC
COCIMHEHMS, OKCHUJbl, THUJPOKCUIbI) HA OCHOBE IIOJOKEHHS DJIEMEHTa B
IIEPUOIUYECKOUN CUCTEME;

OOBACHSTH:

(bu3nuecKuil CMbICI aTOMHOTO HOMEPA, HOMEPA MEePUOoia U HOMEepa IPyMIibl
(s A-rpynin); 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB aTOMOB XHWMHYECKHX
AJIEMEHTOB JIJISI AJIEMEHTOB IIEPBBIX YETHIPEX NEPUOJIOB;

NI0JIB30BAThHCA:

y4eOHBIM mocoOuem; Tabmuieh «llepuoguyeckass cucTeMa XUMHYECKUX
anemenToB .M. MenneneeBa»; mnpaBuwiaMu O€30MACHOTO TOBEJICHUS TIPU
oOpalieHMd C  BelIeCTBaMH, XUMHUYECKOW MOCYAOH, J1abopaTOpHBIM
000pyI0BaHUEM U HarpeBaTEIbLHBIMU TPHUOOPAMHU.

Tema 3. Xumuueckas CBs3b U CTpoeHUE BellecTBa (16 yacoB)

[Ipupoma ©  TUOBI XUMHUYECKOM CBsI3M  (KOBaJEHTHas, HWOHHAsi,
Metaiuyeckasi). [lonsipHas u HemoJisspHas KOBaJieHTHas CBs3b. KpaTHOCTH
CBSI3H.

OOMEHHBI U JOHOPHO-AKIENTOPHBIA  MEXaHU3Mbl  OOpa3oBaHUS
KOBAJICHTHOM CBS3H.

BaneHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB A-rpynn. BaneHTHOCTh u
CTEIIEHb OKUCJICHHUS.

[mOpuau3anmss aTOMHBIX OpOWTajJel W TPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl OPTraHUYEeCKHMX M HEOPraHUYEeCKUX COCIUHEHUN (yIJIeBOJAOPOIbI,
aMMHaK, MOH aMMOHWUSI, BOJIA).

MexXMONEeKyJISIpHOE  B3aUMOJICHCTBUE. BiusiHME  MEXMOJICKYJISIPHOTO
B3aUMOJCHCTBHUS HA arperaTHOE COCTOSIHHUE BelllecTBa. BogopoaHas cBsA3b U ee
BIIMSIHUE Ha (pU3UUecKrue CBOMCTBA BelecTBa. BogopoiHas CBsi3b B IPUPOIHBIX

00bEKTax.
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Tunsl KPpUCTAJUNIMYCCKUX CTPYKTYP: AaATOMHAA, HWOHHAsA, MOJICKYJIAPHAd,
MCTAJINIMYCCKAas.

JleMoHCTpauuu

4. O0Opa31ibl BEIIECTB C Pa3IMUYHBIM TUIIOM XUMUYECKOU CBA3U.

5. Kpucraminueckre peneTku BelleCTB C pa3IuyHbIM TUIIOM XUMHYECKON
CBSI3H.

JlaGopaTopHBIE OIBITHI

1. CocraBneHue Mojelied MOJIEKYJ HEOPraHWYECKHMX M OPraHuYECKHX
COEJIMHEHUIA.

OCHOBHBIE TPEFOBAHU A
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAILIMXCS

Yuamuecs 10JKHbI:

JaBaTh OIPEJCICHUS TOHATUSAM: BaJICHTHOCTh; BAJICHTHBIC 3JICKTPOHHBI,
XUMHYECKas CBS3b; KOBAJEHTHAS CBA3b: MOJSIPHAs U HEMOJISIpHAS OJAWMHApHAS U
KpaTtHasi (7BOMHas, TpOWHAasi), O-CBSI3b, T-CBSI3b, COMNPSDKCHHAs, MENTHIHAS,
BOJIOPOJIHASI; JYIMHA CBSI3M, BAJICHTHBIM YTOJ; KPATHOCTb CBSI3U; MOH, MOHHAs
CBSI3b; METAJUIMYECKAs CBSA3b; MEKMOJIEKYJISIPHOE B3aUMO/ICUCTBUE; BOJOPOAHAS
CBSI3b; INMOJIb; aTOMHBIE, HOHHBIE, METAJUTUYECKUE, MOJICKYJISIPHBIE KPUCTAJLIbI;
CTENEHb OKUCIICHUS;

OCYILIECTBIISATh CIEIYIOIINE BUbI ACITEIbHOCTHU:

pa3iinyarh:

BEII[ECTBA C PA3IMYHBIM TUIIOM XUMHYECKOU CBSI3H 1O (hopMyiam;

ONIPEAETATH:

BAJICHTHOCTh M CTEIMEHb OKHUCJCHUS XUMHUYECKOTO 3JIEeMEeHTa 1o (dhopmyie
COCJIMHEHUSI; THUI XHUMHYECKOW CBSI3U (MEXIy METAUIOM U TajOTeHOM;
BOJIOPOJIOM U HEMETA/VIOM; MEXJy aTOMaMU HEMETAUIOB C Pa3IuYHbIMU
3HAYEHUSIMU JIEKTPOOTPULIATEILHOCTH; B MPOCTHIX BEILIECTBAX);

POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ C TMTO3UIIMH THOPUIN3AIMH aTOMHBIX
opOuTaneu;

COCTaBJISITh:

CTPYKTYpPHBIE ()OPMYJIBI BEIIECTB MOJIEKYJIIPHOTO CTPOCHHS;

XapaKTepU30BaTh:

MEXMOJIEKYJISIPHOE B3aUMOJICHCTBHUE;

OOBSCHSITH:

MEXaHU3MBbl O00pa30BaHUA XWMHUYECKOW CBSI3M: HOHHOW, KOBAJICHTHOU
(0OMEeHHBIN U JOHOPHO-AKIENITOPHBIN ), METALTHYECKOM;

BJIMAHHUC MCKMOJICKYJIIPHOI'O BBHHMOHeﬁCTBHH Ha arperariHoc COCTOAHHC
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BEILIECTBA;
I10JIb30BaThCA:
y4eOHBIM mocoOuem; Tabmmieh «llepuoguyeckas cucTeMa XUMHYECKHUX
anemeHToB /.M. MenneneeBa»; mnpaBwiaMu O€30IACHOTO TIIOBEJICHUS NIPU
oOpalieHMM C  BeElIeCTBaMH, XUMHUYECKOW MOCYAOH, J1abOpaTOpHBIM
000pyIOBaHUEM U HAarpeBaTEIbHBIMU IPUOOpPAMHU.

Tema 4. Xumudeckue peakuuu (14 yacos)

Knaccupukanms XuMU4eCKuX peakiiui.

TennoBoit  3ddexr xummdecko  peaknuu. Peakmum  3K30- |
sHAOTEpMUYECKHE. TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKUX peakiuid. 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKHUX
peaknmmii OT TPHUPOJBI PEArupyIONIUX BEIIECTB, KOHICHTpAaUd (3aKOH
JIEHCTBYIOIINUX Macc), TEMIIEPaTyPhl, TJIOMAIH TTOBEPXHOCTH COMMPUKOCHOBECHHUS,
HaJIMYHsI KaTaau3aTropa.

OOpaTUMOCTh XUMHUECKUX peakiuii. XuMuueckoe paBHoBecue. CMelieHne
XUMUYECKOTO PAaBHOBECHS TOJ JeWCTBUEM BHEIHUX (akTopoB (mpuHiun Jle
[[laTense).

OKHCIUTETHFHO-BOCCTAHOBUTEIbHBIE peakiuy. BakHeWllne OKUCIUTENN U
BoccTaHOBUTETH. OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE IPOIECCHI B TPHUPO/IE,
TEXHUKE, OBITY.

JlemoHCTpannu

6. DK30- U SHAOTEPMHUUYECKUE MPOIIECCHI.

7. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKIIUMA OT TIJIOMIAIU TOBEPXHOCTH
COMPUKOCHOBEHUS PEarupyronux BEIIeCTB.

8. Katanutrnueckoe u HEeKaTaJTuTUYECKOE PA3JI0KEHNE MTEPOKCHIa BOJOPOAA.

9. JlelicTBrE YKCYCHOM M CEPHOM KUCIIOT HA IIUHK (KEe30).

10. OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

PacueTHble 3anaun

3. Pacuersl 0 TEPMOXUMUYECKUM YPABHECHUSIM.

JlaGopaTopHbI€ OIBITHI

2. UccnenoBanve BIUSHHS TeMIEpaTypbl M KOHIEHTpAIIUU KHUCIOTHI Ha
CKOPOCTh B3aUMO/ICHCTBHS IIMHKA (Keje3a) U COJISTHON KUCIIOTHI.

[TpaxTrueckue pabOThI

1. Xumuueckue peakiuu (1 gac).

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIINXCS
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VYyamuecs: JOJTKHBI:

JaBaTh OMpPEACIICHUS MOHATUSAM: TEIIOBON 3()EKT XUMUUYECKON peakilny;
9K30- M DHJIOTEPMHUYECKHE PEAKIMU; CKOPOCTh XUMHUYECKOM peaKkiui;
XUMHYECKOE PAaBHOBECHE;

OCYLIECTBIIATh CIAEAYIOIINE BUABI AEATEIbHOCTH:

Ha3bIBaTh:

NPU3HAKUA U YCIOBUS MPOTEKAHUSI XUMHUYECKUX PEAKIUI; TUI XUMHUUECKOU
peakiuy;

bopMyIMPOBKY 3aKOHA IEUCTBYIOIIUX MAacc;

(bakTophl, BIMSIONME HA CKOPOCTh XHUMHUYECKHX PEAKIHUil; TpUMEPHI
HEOOPaTUMBIX U 0OPAaTUMBIX XUMHYECKUX PEAKITUI;

BaXHEHIIINE OKUCIUTENN U BOCCTAHOBUTEIH;

pasnuyarh:

TUTIBI XUMUYECKUX PEAKIUN M0 YPAaBHEHUSIM;

ONPEEIATH:

BEUIECTBO-OKUCIUTENIb UM  BEIECTBO-BOCCTAHOBUTEIL [0 YPaBHEHUIO
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peaklny;

TUI XUMHYECKON PEaKINU 10 YPaBHEHUIO;

OOBSACHSATB:

3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW peakIWHu OT pa3jINYHbIX (PaKTOPOB
(mpupoja pearupyrommx BEHIECTB, KOHIEHTpAIMs, TEeMIEparypa, AaBlICHUE,
KaTajau3aTop, IUIOMIaJb  IOBEPXHOCTH  CONPUKOCHOBEHHMS);  CYIIHOCTh
XMMHUYECKOTO PABHOBECHS M YCJIOBHUS €ro CMEIICHMs; MEXaHH3M Ipoliecca
AIIEKTPOJIUTUYECKOM TUCCOIHAIINH;

IPOBOJUTD:

MaTeMaTHUYeCKHe BBIYUCIICHUS MIPU PELICHUH PACUETHBIX 3a/1a4;

XUMHYECKHI SKCTIEPUMEHT;

M0JIb30BATHCS:

y4eOHbIM MOCOOMEM; MpaBUIIaMKU O€30I1aCHOTO MOBEICHUS IIPU 00pallleHUN
C BEIIeCTBAMH, XHMHUYECKON TOCYIOi, JabopaTopHBIM O00OpYJOBAaHUEM U
HarpeBaTeIbHbIMU TPUOOpPaMH.

Tema 5. Xumus pactBopoB (14 yacoB)
PactBopel. PacTBOpeHme Kak (U3MKO-XUMUYECKHA Mporecc. TernoBbie
3¢ (PexThI Npu pacTBOPEHUHU.
['uapaThl 1 KPUCTAILIOTUIPATHI.
PacTBOpUMOCTB BEIMIECTB B BOAE. 3aBUCUMOCTh PACTBOPUMOCTH BELIECTB OT
IPUPOJIbI BEIIECTBA, TEMIIEPATYPHI U JABJICHUS.

CriocoObI BEIpaKeHHSI COCTaBa PACTBOPOB.
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OJIEKTPOJIUTHYECKAsT IHCCOLMALNS COEAUHEHHN C PpPAa3JUYHbIM THUIIOM
XMMUYECKOU CBSI3H.

Crenenbp dnekTponuTHUeckoil nuccouuanuu. CuibHble U ciaOble
AIEKTPOIUTHI. Y PAaBHEHHUS JUCCOIMALIMYI CUIIBHBIX U CIA0BIX AJEKTPOIUTOB.

YcnoBusi HeEoOpaTUMOro NPOTEKAHMS PpEAKIUA HOHHOrO oOOMEHa B
pacTBOpax EKTPOIUTOB.

XUMHYECKUE CBOWCTBA OCHOBAHWM, KHUCIIOT, COJE€HW B CBETE€ TEOPUU
ANEKTPOIUTUYECKOUN TUCCOIUALIHH.

Bona kak cnmaGwiit asextponut. Bogopoausiii mokazarens (pH) pactopa.
XapaKTepUCTUKA KUCIOTHBIX M OCHOBHBIX CBOMCTB PacTBOPOB HA OCHOBAHUU
BesimurHbI pH pacTtBopa.

[TonsiTHE O TUIPOIIU3E COJIEH.

JleMoHCTpauuun

11. DneKTpOonpOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.

12. Peakuinu HOHHOTO 0OMEHA, MPOTEKAOIIKE ¢ 00pa30BaHUEM Ta3a, 0CaIKa,
MaJIOAUCCOLMUPYIOIIETO BEIIECTBA.

13. XuMmudeckue cBOMCTBa KUCIOT, OCHOBAHUM U COJICH.

PacueTrHnle 3amaun

4. Pacuetr Macc uiu 00beMOB BEIIECTB, HEOOXOAUMBIX ISl PUTOTOBJICHUS
pacTBOpa C 3aJaHHOM MaccoBOM JoJied (MOJISIPHOM  KOHIIEHTpaIUEeH )
pPacTBOPEHHOT'O BEIIECTBA.

5. BeruucneHnus o ypaBHEHUSIM PEAKIIUH, MPOTEKAIINUX B pACTBOPAX.

6. Beruricnenue pH pacTBOPOB CHIIBHBIX KUCJOT U IIETOYEH.

JlabopaTopHbIE OTIBITHI

3. Peakiiuu nonHoro oOMeHa.

4. OnpeneneHre KUCIOTHO-OCHOBHOIO XapakTepa pacTBOpa C MOMOIIbIO
WHJIUKATOPOB.

5. 'maponus coueit (onpenenenue pH pacTBopoB colieid).

[IpakTueckue padoThI

2. H3ydeHue CBOMCTB KHUCJIOT, OCHOBAHHUW H COJIEM B CBETE€ TEOPHUU
ANEKTPOAUTHYECKON nucconuanuu (1 gac).

3. PemieHne 3KCHEpUMEHTANBHBIX 337a4 IO TEeME «XHUMHUA PaCTBOPOB)
(1 gac).

OCHOBHBIE TPEBOBAHU A
K PESYJIbTATAM YUEBHOUM JEATEJIbHOCTU YUHAIINXCA
Yyammecs TOKHBIL:

JaBaTb OILIPCACIICHUA IIOHATHAM: pPaCcTBOPHUMOCTD BE€IICCTBA,
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KPUCTAJUIOTUAPAT; 3JEKTPOJIUTHI U HEDJIEKTPOJIUTHI, aHUOH, KAaTUOH; PEAKLIHUH
MOHHOTO OOMEHA; TUIPOJIN3 COJIEH;

CWIbHBIE U  cJaldble  DJEKTPOJUTHI, CTEMEHb  AJIEKTPOJUTUUYECKOU
JMCCOLUAINY; BOJIOPOAHBIN nokasaTens (pH);

OCYILECTBIIATH CICAYIOIINE BUIBI NEATEIbHOCTH:

Ha3bIBaTh:

KaTHOHBl M aHWOHBI, YCJIOBHUS NPOTEKAHUs PEaKLHil HOHHOrO OOMEHa;
CWJIbHBIE U CJIa0bI€ AJIEKTPOJIUTHI;

pa3iinyaTh:

YPaBHEHUSI XUMUUYECKUX PEAKIINH, 3alIMCAHHBIE B MOJIEKYJIIPHOM, TTIOJIHOU U
COKpaIleHHOW HOHHBIX (hopMax;

COCTaBJISATh:

YPAaBHEHHUS DJIEKTPOJIUTUYECKON IUCCOLMALIMM KHUCJIOT, IIEI0YEH, COJIEH;
YPAaBHEHUS] XMMHUYECKUX PEAKLMN B MOJIEKYJISPHOW, IOJHOM U COKpALLEHHOU
MOHHBIX (hopmax;

XapaKkTepHU30BaTh:

pacTBOp; PaCTBOPUTENb, PACTBOPEHHOE BEIIECTBO; PAaCTBOPUMOCTD;
KHCJIOTBI, IIEI0YH, COJIA KaK JIEKTPOJINUTHI;

OOBSCHSITH:

AIEKTPOITPOBOAHOCTH PACTBOPOB AJIEKTPOIUTOB;

MEXaHHU3M BJIEKTPOJUTHYECKON JUCCOLNALINH;

MIPOBOJUTH:

MaTeMaTUYECKUE BBIYMCIICHUS IPU PEIICHUU PACUETHBIX 33/1a4;

XAMHWYECKUN SKCIIEPUMEHT;

IIOJIb30BaThCA:

y4eOHBIM MOCOOMEM; MPaBHIIaMH O€30TIaCHOTO TMOBEICHHUS TIPU 00paIlleHuN
C BEILIECTBAMHM, XMUMHUYECKON IMOCYAO0H, JTa0OpaTOpPHBIM OOOpYJOBAaHUEM H
HarpeBaTebHbIMU IprOOpamu.

Tema 6. HemeTaminsl (34 yaca)

XUMHUYECKHE DSJIEMEHThl HemeTauibl. [lonokeHue B MNEPUOIUYECKOU
CHUCTEME XMMHYECKHUX 3JIEMEHTOB. CTpOEHHE BHEIIHUX AJIEKTPOHHBIX 000JI0YEK
aTOMOB HEMETAa/IJIOB, BaJICHTHOCTb, CTEIICHb OKHMCJICHUS B COCIMHCHUAX.

Bonopon. Bomopon kKak XUMHYECKMH 3JIEMEHT M IMPOCTOE BEIIECTBO.
N3otonsl Bopopoaa. usnyueckue CBOKMCTBA.

XHUMHYECKHE CBOMCTBA: B3aMMOJCUCTBHE C HEMeTaJllIaMH, IESJIOYHLIMH M
IEJIOYHO3EMENbHBIMUA ~ METAJUIAaMU, OKCHUJAMH  METAJIJIOB, THUIPUPOBAHUE
HEHACBIIIEHHBIX OPraHUYE€CKUX COCAUHECHUMN.

JleTyune BOJOpPOAHBIC COSTUHCHHS HEMETAIOB (COCTaB, (PU3HYECCKHE
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CBOMCTBA, N3MEHEHNE KUCIIOTHBIX CBOMCTB COCIMHEHUM B TPyIIax U Meproaax).

[uapuapl IIENOYHBIX M IEJIOYHO3EMENbHBIX METAIoB  ((pu3ndeckue
CBOMCTBA, B3aUMOJICHCTBHUE C BOJOM).

[lepokcua BOOpOJia: CTPOCHUE MOJIEKYJIbl, (PU3HMYECKUE U XUMHUYECKUE
CBOICTBA: PEAKIUs Pa3I0KEHUS, B3aUMOJECHUCTBUAE C PACTBOPAMH IIEpMaHraHaTa
KaJIUSI M MOJIUJIOB.

[lonydyenne BojopojJa B Ja0oOpaTOpu ¥ B IPOMBIILICHHOCTH.
Hcnonb3oBaHue BOJOpPOAA KaK SKOJOTMYECKM YUCTOrO TOIUJIMBA U CHIPbS IJIs
XUMHUYECKON MTPOMBIIIIJIEHHOCTH.

["anorensl. ['agoreHbl Kak XMMHUYECKHUE 3JIEMEHTHI M IMPOCTHIE BEIIECTRBA.
du3nveCcKre CBOMCTBA MPOCTHIX BEMIECTB. BaxkHEWIIME MPUPOIHBIE COCAUHEHUS
rajioreHoB. [lonydeHue xjiopa B J1aboOpaTOpUu JCHUCTBHEM OKHUCIUTENIEH Ha
KOHICHTPUPOBAHHYK)  COJIIHYIO  KHCJOTY. [Tomyuenne  xjopa B
MPOMBIIIJICHHOCTH 3JIEKTPOJIU30M XJIOPUIA HATPHS.

XHUMHYECKHE CBOMCTBA TaJIOTEHOB: B3aMMOJICHCTBHE C MeETaJlIaMM,
BOJIOPOJIOM, PACTBOPaMHU COJIEN TAIIOT€HOBOIOPOIHBIX KUCIIOT; B3aUMO/JIEUCTBUE
XJopa CcO IIeJoYaMH Ha XOJOJ€ W TMpPU HArPEBAHUU, XJIIOPUPOBAHHUE
OPTaHUYECKUX COCAUHECHUM. [ allOre€Hbl KaK OKHUCIUTEIIH.

OcoOEHHOCTH  XUMHUYECKUX CBOMCTB  (TOpa: B3aMMOJCHCTBHE C
KHUCJI0POJIOM, BOJOM.

I'anorenoBogopoapl. IlonyueHnue ranoreHoBOAOpoOAOB. Dusznyeckue
cBoiicTBa. ['amoreHoBo10pOAHbIE KUCIOTHI. CHila raJIor€HOBOAOPOIHBIX KUCIIOT.

XUMHUYECKHE CBOMCTBA TalIOTEHOBOJIOPOJHBIX KHCJIOT: JEUCTBHUE Ha
WHIUKATOPBI, B3aMMOJCUCTBHE C METalyIlaMH; OCHOBHBIMH W aM(OTEPHBIMU
OKCHJAMU; THAPOKCUIAMU METAJLIOB; colsiMu. OcoOeHHOCTH (hTOPOBOOPOTHOM
KHMCJIOTBI: B3auMoencTBre ¢ okcuaoMm kpemuus(IV) (neicTBre Ha CTEKIIO).

Conu  TajOreHOBOJAOPOAHBIX  KHUCHOT. KauecTBeHHBIE peakuuu Ha
raJIOT€HU/IbI.

buonorndeckoe 3Ha4eHNE U NPUMEHEHHUE TAIOTCHOB U UX COCIMHEHUM.

OnemenTel VIA-rpynmsl: kucinopon u cepa. Kucinmopon u cepa Kak
XUMHUYECKHE JIEMEHTHI U IPOCThIe BelecTBa. [IpocTeie BemecTa Kuciopoaa u
cepnl, aoTponus  (KUCIOPOJ, O30H; poMOMYEcKas, MOHOKJIMHHAs,
nactTuueckas cepa). [Ipupoanbie coeIMHEHUS KUCTOPO/Ia U CEPHI.

duU3nYECKre CBOMCTBA KUCIOPO1a U 030HA. CTPOCHUE MOJIEKYJIbI 0O30HA.

XUMHUYECKHE CBOWCTBA KHUCJIOPOJA: OKHUCICHUE TMPOCTBIX M CIIOKHBIX
BeIleCTB (METaJUIOB, HeMeTalioB, okcuaa yriepoaa(ll), okcumor xenesza(ll) u
(ILII), cynbdpuaos xene3a U MHKA, OpraHUYecKuX coeauHenuit). [loayuenue
KHUCJIOPOJia B Ta00OpaTOPHUU U MPOMBIIIIIEHHOCTH.

Oco0EHHOCTH XMMUYECKUX CBOMCTB 030HA: B3aUMOJEUCTBUE C PACTBOPOM
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MOAuIa KaJnsl.

duznueckre cBoMCTBa poMOnyeckoi cepbl. COCTaB U CTPOECHUE MOJIEKYJIBI.
XWMHUYECKHE CBOWCTBA: B3aUMOJICHCTBHUE C (TOPOM, KUCIOPOJIOM, BOJIOPOJIOM,
METAJJIAMH.

[IpuMeHeHune Kucinopoaa 1 Cepal.

BonopoaHbie coequHeHrs KUCIOPOAa U CEPHI.

Bona. Crpoenue Mosekysbl. OCOOCHHOCTH  (PUBMYECKUX CBOMCTB,
00yCJIOBJICHHBIE BOJOPOAHBIMU CBSI3SIMHU.

XUMHUUYECKUE CBOMCTBA BOJBI: B3aUMOJICVCTBUE C AKTMBHBIMHU METAaJLIAMU,
KUCJIOTHBIMU M OCHOBHBIMM OKCHUIAMH, TaJION€HAMH, TUIPUIAMH METAILIOB,
coJIsIMH (THAPOIIN3).

CepoBojioposi (CTpOCHHE MOJIEKYJIbl, (PU3MYECKUE CBOMCTBA, BIUSHHUE Ha
OpraHu3M 4YejioBeKa). XMMUYECKHE CBOMCTBA: B3aUMOACICTBUE C KUCIOPOAOM C
oOpaszoBaHueM cephl U okcuaa cepol(1V); B3aumoneiicteue ¢ okcuaom cepoi(1V).

CepoBoiOpOIHAS KUCIOTA KaK cialdasi TBYXOCHOBHAsI KUCIOTAa U €€ COJIU -
cynbduasl u ruapocyabuasl. KauecTBeHHas peakiys Ha CyIb(UI-UOHBI.

Kucnopoaneie coeIMHEHUSI CEPBI.

Oxcup cepoi(IV): ctpoeHne MoneKyIbl, GU3NIECKUE CBOMCTBA. X UMHYECKUE
CBOMCTBA: B3aMMOJICCTBHE C BOJOW C OOpa30BAaHHMEM CEPHHUCTOM KHUCIOTHI;
OCHOBHBIMH OKCHJIaMH C 00Opa30BaHKUEM CYJIb(UTOB; IEI0YaMU C 00pa30BaHUEM
CYJIb(PUTOB U TUAPOCYIH(UTOB.

Oxcun  cepoi(VI), ¢usnueckue cBoiicTBa. XHUMHUYECKHME CBOICTBA:
B3aMMOJICHCTBHE C BOJAOW C 0Opa3oBaHUEM CEPHOM KHUCIOTHI U OJeyMma,
pa3JIoKEHHE MPU HATPEBAHUH.

CepHast KuHCIIOTa KaK CUJIbHAs JBYXOCHOBHAs KHUCJIOTa. XUMHUYECKHUE
CBOMCTBa pa30aBICHHOW CEPHOM KUCIOTHI: B3aMMOJCUCTBUE C METaJUIaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHUIAMHU, THUIPOKCHUJIAMH METAJJIOB, COJISIMHU.
OKucCIUTENbHBIE CBOWCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI HA MPUMEPE
B3aUMOJICUCTBUS ¢ MeTauiamMu (Meab, cepeOpo, UMHK, Maruuii). CynbdarTsi:
Kayisi, HaTpus (O€3BOJHBIN M KPUCTAUIMYECKUM, TJIayOepoBa COJIb), MarHus;
KyIOpOChl (MEIHBIN, XKEIC3HbIN, MHKOBBIN), UX (U3NYECKUEC U XUMUUYECKUE
CBONCTBA.

XUMUYECKUE PEaKIUU, JICKAIINE B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHS
CEPHOM KHUCJIOTHI.

[IpuMeHeHre CepHOM KUCIOTHI U Cyib(haTtoB (TiayoepoBa COib, Cyib(ar
MarHusi, MEIHBIN KyIopoc).

Onementsl VA-rpynnsl: a3ot u ¢ocdop. A30T u pochop Kak XUMHUUECKUE
AJIEMEHTHl M MPOCThie BemiecTBa DU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB.

Annorpornusi  docdopa (Oenbrit, KpacHbIA, YepHBIA Gochop). XUMHUUECKHE
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cBoiicTBa a3zota W (Qocdopa: B3aMMOAEUCTBUE C AKTHUBHBIMU MeETaJJIaMU
(oOpazoBanue HUTPUIOB U (ochuIoB); B3aUMOJCUCTBHE C KHUCIOPOJIOM
(ob6pazoBanue okcuaa azora(ll), okcunor dhochopa(lll) u (V)); B3aumoaelicteue
a30Ta ¢ BOJ0pooM. bronoruueckas pois U npuMeHeHue azota u docdopa.

Ammuak. CtpoeHue MoiieKysbl. OcoOeHHOCTH (DU3UYECKHUX CBOWCTB,
O0OyCIIOBJICHHBIC BOJOPOJIHBIMHM CBSI3SIMU. XHWMHUYECKHE CBONCTBAa aMMHUaKa:
B3aMMOJICUCTBUE C KHUCJIOPOJAOM (TOpPEHHME U KaTaJTUTUYECKOE OKHUCIIEHUE),
BOJOM, KHUCIOTaMH. XHMHYECKHE OCHOBBI TMPOMBIIUICHHOTO TOJyYeHHUS
amMuaka. ['mapar ammuaka. Cojli aMMOHMS, PEaKUUHA UX B3aHUMOJEHCTBHS CO
HieJioyaMu M pasyioKeHus: mpu HarpeBaHuu. KadecTBeHHash peakiusi Ha MOHBI
amMmoHus. [IpuMeHenre aMMuaka u cojieli aMMOHMUSL.

Oxkcun azora (II): cocraB, Qu3snyeckne W XUMUYECKHE CBOMCTBA
(B3aMMOJEHUCTBUE C KUCIOPOJAOM).

Okcug azora (IV): cocraB, Qusnyeckne W XUMHUYECKHE CBOMCTBA
(B3auMOIeHCTBHUE C BOJION).

A3zoTHas kuciora. CTpoeHHuE MOJEKYJbl. XUMHUYECKHUE CBOMCTBA a30THOM
KUCJIOTBI: JICICTBHE Ha WHAUKATOPHI, B3aWMOJIECTBUE C OCHOBHBIMH U
aMm(pOTEepHBIMH OKCHUIAMH, THIAPOKCUIAMHA METAIJIOB, COMAMHU. OKUCIUTEIbHBIC
CBOIMCTBAa KOHIICHTPUPOBAHHOW U pPa30aBICHHON a30THOW KHUCJIOTHI TIPH
B3aMOJJECHUCTBUU C METAJIJIAMHU.

HutpaTsl: TepMUYECKOE pa3iIOKEHUE.

XUMUYECKUE PEeaKIiu, JISKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJTYYCHUS
a30THOM KUCJIOTHI.

[IprumeHeHne a30THOU KHACIIOTHI U HUTPATOB.

Oxcunpt pocdopa(lll) u (V), ux obpazoBaHue B pe3yJbTaTe OKUCICHUS
docdopa. Bzaumopeiicteue oxcuma docdopa(V) ¢ Bomoil ¢ obOpazoBaHHEM
dbochopHO KUCTOTHI; C OCHOBHBIMU OKCHJIAMHU, IIEJIOUYAMH.

docdopHast KHUCIOTa: OCOOEHHOCTH SJIEKTPOIUTHYECKON HCCOLMALINU.
XUMHUYECKHE CBOMCTBA: JEWCTBUE HA WHAUKATOPBI, B3aUMOJECHUCTBUE C
MeTaJlJTaMi, OCHOBHBIMH OKCHJAMH, OCHOBAHMSIMHU, COJISIMU, aMMuakoM. Coiu
dbochopuoii kucnotTel: docharer, THAPO- U auruapodocdare. KauecTBeHHas
peakius Ha ¢pocdaT-HoH.

[Tpumenenue pocdoproit kucmoTsl u pocdartos.

Baxueiimme MuHepaibHbIe yA0OpeHUs: a30THBIC, (hochOopHBIE, KaTHITHBIE,
KOMILICKCHBIE.

OneMmeHThl [VA-rpynnel: yriiepog M KpEMHHU. YTJIEpOd U KPEMHHUH Kak
XUMHUYECKHE DJIEMEHTBI M TPOCThIC BeliecTBa. DOU3MYECKUE CBOMCTBA MPOCTHIX
BellleCTB. AjuioTponus yriepojaa (anmas, rpadur, kapOuH, QysiepeHsl, rpadeH).
XUMHUYECKUE CBOMCTBA YIJIEPOAAa U KPEMHUSA: B3aUMOJECHUCTBHAE C KUCIOPOIAOM U
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METAJJIAMH, B3aUMOJAEHUCTBHUE YIIEPOA C BOAOPOAOM U KPEMHHUEM.

[IpumeHeHre yriiepoia U KpEMHUS.

Oxcun yriepoaa(ll): xumuueckue CBS3U B MOJIEKyJie, pU3nyeckre CBONCTRA.
Tokcuunocth okcuaa yriepoaa(ll). Xumuuecknue cBolicTBa: B3aMMOJIEHCTBHUE C
KHUCJIOPOAOM, OKCHJIAMHU METAJIOB; UCIIOJIb30BaHUE JUIS MTOJYyYEHUS METAHOMA U
MYPaBbUHOU KUCIIOTBHI.

Oxkcupn yraepoma(IV): cTpoeHue MoOJEKydbl, (PU3MUECKUE CBOMCTBA.
XHUMHUUYECKHUE CBOMCTBA: B3aMMOJCHCTBHE C BOJOM, OCHOBHBIMU OKCHJaMHU,
nienoyamu (oOpazoBaHre KapOOHATOB U THAPOKAPOOHATOR).

Oxcuibl yriaepoja u 3KoJIorudeckas 0€301macHOCTb.

VYronpbHas KHCIIOTa Kak HEycToWunMBOoe coenuHeHue. KapOoHatsl
rUApOKapOoHaThl. XHMMHYECKHME CBOMCTBA COJIEM  yrOJAbHOM  KHMCIJIOTHI:
B3aMMO/JICUCTBUE C KUCIOTAMH, TEPMUYECKOE PA3IIOKEHHE, B3aUMOIIPEBPAICHUS
KapOOHATOB M T'UIPOKAPOOHATOB.

KapOoHatbl HaTpusi M Kajusl: KaJbIMHUPOBAHHAs COJla, MUThEBas COja,
noTail, uX NpuMeHeHue B ObITy. I[IpumeHeHune kapOOHATOB B MPOU3BOJICTBE
ctekna. KapOoHaT kanbIusi B IPUPOJIE€ B COCTaBE MeJia, U3BECTHAKA, MpaMopa, ux
ucrnosb3zoBanue. OcHoBHBIN kKapOoHaT Menu(1l) (Manaxur): coctaB, MprUMEHEHHE.

Oxcun kpemaus(IV): HeMonekynspHoe CTpoeHue, (pu3nyecKkue CBOMCTBA.
XUMUYECKHE CBOMCTBA: B3aUMOJICHCTBHUE CO IeIo4YamMu (B pacTBOpax W IpHU
CIUIABJICHUH ), OCHOBHBIMHU OKCHUJIAMHU, COJISIMH, MJIABUKOBOM KHCIIOTOM.

KpeMHueBass KuCIOTa: TMOJyYE€HUE JIEUCTBUEM CHJIBHBIX KHUCJIOT Ha
pacTBOPHI CUIIMKATOB; JIETUApaTalys ONpy HarpeBaHuu. CUITMKarelb.

[Ipon3BOACTBO CTPOUTENBHBIX MaTepHaoB (IIEMEHT, OETOH, CTEKJO).
XHUMUYECKUE PEAKIINU, JIEKAIIUE B OCHOBE MPOU3BO/ICTBA CTEKJIA U LIEMEHTA.

JleMoHCTpauuu

14. O6pa31pl pa3IMUHbIX HEMETAILIOB.

15. Tlonydyenue Bogopoa B3aMMOAEHCTBUEM IIMHKA C COJITHOM KUCJIOTOM.
16. [IpupoaHbie COEAMHEHUS TAIOTEHOB.

17. KauecTBeHHBIE peaKkIuM Ha XJIOPHUI-, OPOMUI-, HOU I-UOHBI.
18. O6pa31s! cyabdaToB.

19. O6napyxeHue cynbhaT-nuOHOB B PACTBOPE.

20. O6pa31pl HUTPATOB.

21. O6pa31bl MUHEpaAIbHBIX yA00pEHUH.

22. Kpucraninueckue peleTky rpadura u aimasa.

23. Peakuusi B3auMoAeiCTBUSA KapOOHATOB C KUCIOTaMHU.

24. BzauMornpeBpalleHus TuapokapooHara u kapOoHaTa KaJlbLMsl.

JlaGopaTopHbI€ OIBITHI
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6. HcrnelTaHne WHOWKATOPOM PAacTBOPOB BOJOPOJHBIX COEIMHEHUU
HEMETAILJIOB.

7. UccnenoBaHne XUMHYECKUX CBOMCTB pa30aBICHHOTO pacTBOpa CEpHOM
KHUCJIOTHI.

8. OOHapy»KeHHe HOHOB aMMOHHUS B PacTBOPE.

9. Obnapyxkenue ¢pochar-uOHOB B pacTBOpE.

[IpakTrueckue padoThI

4. PellieHue SKCIIEpUMEHTAIBHBIX 3a7a4 1o TeMme «Hemeramne» (1 gac).

5. Pacno3naBanve MuHepaabHbIX yo0peHui (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUALLIUXCS

Yuamuecs 10JKHbI:

OCYILIECTBIISATh CIETYIOIINE BUIbI ICATEILHOCTHU:

Ha3bIBaTh:

XUMUYECKHUE PJIEMEHTHI METAJIBI U1 HEMETaJLIbI;

bu3nYecKrue 1 XUMUYECKHE CBOMCTBA M3YUYEHHBIX HEMETAIIIOB, KUCJIOTHBIX,
OKCHIOB, KHUCJIOT, COJICH, aMMHaKa; KaueCTBeHHbIe peaknuu Ha HoHsl NHa', CI,
Br, I', SO4*", CO3*"; cTpOUTENbHbBIE MATEPHAIIBL;

pasnuyarh:

KapOOHAThI, XJIOPUABI U CYJIb(aThl (3KCIEPUMEHTAIBHO);

ONpPEEIATH:

U3Y4YEHHBIE HEOPraHWYeCKHEe COCAMHEHUS (SKCIEPUMEHTAIBHO  TIO
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTAaBJISITh:

ypaBHEHUS PEAKIINM, XapaKTepU3YIOIINEe XUMUIECKUE CBOMCTBA N3YUEHHBIX
BEILIECTB U CIIOCOOBI X MOJYyUYCHUS;

XapaKTepU30BaTh:

dbuznyeckue U XUMHUYECKUE CBOMCTBA HEMETAUIOB M UX COCIUHEHUMN;
00J1aCTH MPAKTUYECKOTO HUCTIOJb30BAHUS HEMETAIIJIOB U UX COSTUMHCHU;

MIPOBOJIUTH:

XUMUYECKHAN SKCIIEPUMEHT;

MOJIb30BAaThHCA:

y4eOHBIM MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIOT, OCHOBaHUH, COJIeH
B Boje; Tabmuuen «llepuonnyeckas cucTeMa XHUMHUYECKHUX JJIEMEHTOB
J.W. MenneneeBa»; mpaBuiaMu O€30MACHOTO IMOBEJICHUS MNpU OOpallleHUH C
BCIIIECTBAMM, XUMHUYECKOM TOCYJIOM, Ja0OpaTOpHBIM OO0OpYJIOBAaHHEM U
HarpeBaTeIbHbIMU TPUOOpAMHU.
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Tema 7. Metamsbl (18 yacoB)

[TonoxeHne METaIUIOB B MEPUOINYECKON CUCTEME XUMHUUYECKUX PJIEMEHTOB.
Oc00EHHOCTH ANEKTPOHHOT'O CTPOCHHS aTOMOB MeTaioB. CTENeHn OKUCIEHUS
aTOMOB METAJUIOB B COCIMHEHHUSIX.

PacnipocTpaHeHHOCTH METAJIOB B 36MHOM KOPE.

du3nyeckue cBoiicTBa MeTaJoB. CIIaBbl METAIOB (UYTYH, CTajlb, OpOH3a,
JaTyHb, MEIIbXUOP, AOPATIOMUHUN).

OkpalvBaHWE IUIAMEHU JETYYHMMHU COEAUHEHHUSIMU METAIUIOB (HATpus,
KaJIUsl, CTPOHITUS, Oapusi, pyouaus, Mmean).

OO61re XuMHUYECKHE CBOMCTBAa METAJIOB: B3aUMO/ICHCTBUE C HEMETAIIAMU,
BOJIOM, KUCJIOTAMH, BOJIHBIMHA PacCTBOpPaMM IIEJIOUEN U coyied. Psn akTUBHOCTH
METAJIJIOB.

OCHOBHBIE MPOMBIIIJICHHBIE METOIbI MOJTy4YEeHUS METaJJIOB
(mupoMeTauTyprusi, THAPOMETAILUTYPIHsl, JICKTPOMETAILTYPTHs).

DJIEKTPOJIN3 BOJHBIX PACTBOPOB U PACILIABOB COJIEH.

[lonydyeHne M NMPUMEHEHHUE BAXKHEUIIMX METAUIOB (KEI€30, IUHK, MEJb,
CBUHEI], XpOM, TUTAH) U CILIABOB.

Meramnsl [A-rpynmel. [llenounbie MeTamIbl: MOJOKEHUE B IEPUOAUUECKON
CUCTEME XUMHUYECKUX 3JeMeHTOB. CTpoeHHe aTOMOB, (pU3WYECKHE CBOWCTBA.
CoenuHenusi HaTpud U Kanusg B npupone. [lomyyeHne HaTpusi JIEKTPOIU30M
pacmiIaBoOB COEAUHEHUM.

XUMHUYECKUE CBOMCTBA JIMTHS, HATPUsI W KAJIHUA: B3aUMOJEUCTBUE C
KHCIIOPOJIOM, BOAOM, BOJIOPOIOM, HeMeTautamMu (a30T, hocdop, cepa, rajJoreHsbl).

CoenvHEeHUsI HATPUS U KaJIUs: OKCUbL, TEPOKCUABL, TUAPOKCUIbI, TUIPUIBI,
XJIOPUABI, KApOOHATHI, CyIb(aThl, UX (HU3NIECKUE U XUMUUYECKHE CBOMCTBRA.

buonorunyeckas pojib U MPUMEHEHUE HATPUS, KAJIUSI U UX COCTMHEHUM.

Meramnel [IA-rpynnel. [lookeHne 1IETOYHO3EMENBHBIX METAIOB H
MAarHusi B MEPUOJIMYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE aTOMOB,
dbuznyeckue cBoiicTBa. HaxoxaeHue Kaablids U MarHusi B Ipupo/Ie.

[TonyyeHne KaapUMsl DJIEKTPOJIM30M pacijiaBa XJIopuaa Kalblusi U
ATIOMUHOTEPMUYECKA. XHUMHUYECKHE CBoWcTBa MetauoB IIA-rpynnbel Ha
MpUMEPE KaJdblUs W MArHUS: B3aUMOJCHUCTBHE C KHUCIOPOJOM, BOJIOH,
KHCJIOTaMH, BOAOPOJOM, HeMeTaliaMH (a30T, ¢hochop, cepa, TaIoreHBI).

Baxxnelnime coeAMHEHNS KaIblUsl: OKCUJI (HEeTallleHasi U3BECTh ), THIPOKCU]L
(rameHasi U3BeCTh), KapOOHAT, TWIPOKapOOHAT, cynbdar (rumc), kapouma, ux
CBOICTBA, MOJIyYCHUE U IPUMEHEHUE.

['mapokcu MarHusi Kak HEpaCTBOPUMOE OCHOBAHUE, TUAPOKCUABI KaJbIIUs
1 Oapus Kak IIeJI0YH.

KecTkocTh BOJbI U CIIOCOOBI €¢ YMCHBIICHHA.
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[IprmMeHeHne BaXKHEUIINX COEAMHEHNN KAJIbIUsl U MarHusl.

Amomunuii. Haxoxnenue B npupoje. duzndyeckue CBONCTBA.

XUMHUYECKHE CBOMCTBA QIIOMUHUS: B3aUMOJCHCTBHE C KHCIOPOJOM,
raJloreHamu, BOJIOW, KucCIoTaMu U mienaodamu. [loHsTre o0 amtOMUHOTEPMUMU.
Oxkcuj ¥ TUAPOKCU] alltoMuHMs. AMGBOTEpHBIE CBOMCTBA OKCUA U TUAPOKCHA
amomunns. Conu amoMuHUA. MeTaantOMUHATBl U THAPOKCOATIOMUHATBHI KaK
IIPOAYKTHI B3AUMOJIECUCTBUSA COJIEH AIIFOMUHUS CO IIEJI0YAMMU.

[IpousBoactBo amoMmubus. [IpuMeHeHHE antOMUHUS, €0 COCIUHECHUW U
CILJIABOB.

Meramnbr  B-rpynn. OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI aTOMOB.
CrerneHn OKUCIEHHUS aTOMOB B coeauHeHusax. OOmas XxapakTepUCTHKa
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METAILUIOB B-rpymm.

Kenezo. Haxoxnaenue B mpupo/e.

duznueckue U XUMHUYECKHUE CBOMCTBA »keje3a. BaxkHenmime coeauHEHUS
JKeJe3a: OKCUJIbL, TUIPOKCUIbI, COJIH.

KauectBennsie peakiuu Ha noHbI xene3a(ll) u xeneza(lll).

XUMHUYECKAS U AJICKTPOXUMHUUECKAsT KOPPO3US JKENE3a, METOABI 3AIIUTHI OT
KOPPO3UHU.

CoenvHeHUsT MapraHila MU XpoMa B PAa3JIMYHBIX CTEMEHSIX OKHUCIEHUS.
OKkucnIuTENBHBIE CBOMCTBA COCAMHEHNI MapraHiia U XpoMa B BBICIIEH CTEIIEHU
OKHCJICHUS.

[Ipumenenue mertaioB B-rpynn (kene3o, XpoMm, Mellb, IIUHK, HUKEIb,
Maprasell, TUTaH, cepedpo) U X COeNMHEHH . bruonornueckas pojib COeTMHEHUIA
MeTauioB B-rpymm.

JlemoHCTpannu

25. Komtekiyst 00pa3iioB METaJIJIOB U CILJIABOB.

26. OxpamMBaHue MJIAMEHHU COEIMHEHNUSIMU METAJIJIOB.

277. B3auMoieiCTBUE METAJIJIOB C BOAOM, KUCIOPOJIOM.

28. DIEeKTPOIu3.

29. OkucnuTenpHbIE CBOVCTBA IEPMAHTaHATA KAJIUS B KUCIIOW, HEUTPAITBHOU
Y IEJIOYHOHN Cpeaax.

30. [Tonyuenue u okucienue ruapokcuaa xemnesa(ll).

31. OnbITHI IO KOPPO3UU KeEJIE3a.

JlaGopaTopHbIE OIBITHI

10. B3anmopaeicTBre METAIIIOB C PACTBOPAMH KHCIIOT.

11. O6Hapy>keHne HOHOB KaJIbLIMsI B pACTBOPE.

12. AMdoTtepHbIie CBOICTBA TMAPOKCHUIOB aTIOMUHUS U IUHKA.

13. O6napy>xkenne nonon xene3a(Il) u xeneza(Ill) B pactBopax.
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[IpakTuueckue pabOThI
6. Pemmenue skcnepuMeHTaNBHBIX 3a7a4 1o Teme «Metamnb» (1 gac).

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YYAIIIUXCSI

Yuamuecs 10JDKHBI:

JaBaTh OMpPEIEICHUS TOHATHUSIM: PSAJ aKTUBHOCTH METAJIJIOB; KOPPO3WS;
AJIEKTPOJIN3;

OCYIIECTBIISATH CIACAYIOIINE BUABI JEATEIbHOCTH:

HA3bIBATh:

bu3nUecKne U XMMUYECKUE CBOMCTBA M3YYEHHBIX METAJIOB; OCHOBHBIX U
aM(pOTEepPHBIX OKCHUJIOB, OCHOBaHWW;, aM(OTEPHBIX THUIPOKCHUIOB; COJICH;
KadeCTBEHHBIE peakyu Ha Katnonsl Ca®', Ba®', Fe*!, Fe*';

pa3nuvaTh:

nonsl Fe** u Fe** (sxcnepumenransro);

OTIPEICIIATH:

U3Y4YEHHBIE HEOPraHWYeCKHEe COCAMHEHUS (PKCIEPUMEHTAIBHO  TIO
KA4YE€CTBEHHBIM PEAKIIUSIM);

COCTAaBJISITh:

ypaBHEHUS PEaKIINi, XapaKTepHU3YIOIIHe XUMHUIESCKHUE CBOMCTBA N3YUEHHBIX
BEILIECTB U CIIOCOOBI X MOJTYyYCHUS;

XapaKTEePU30BaTh:

bu3YecKre 1 XUMUUECKHE CBOMCTBA METAJLIOB M X COCIMHEHH; CTIOCOOBI
MOJIyYEHUsI METaJUIOB; OOJACTH MPAKTUYECKOTO KCIOJIb30BaHUS H3YUYEHHBIX
BEIIECTB;

OOBSCHSITH:

MPUYHHBI KOPPO3UH JKelie3a M BOBMOKHOCTH €€ MPe Ty IPEKICHHUS;

IIPOBOJINTH:

XUMUYECKUHA SKCTICPUMEHT;

TI0JIB30BATHCS

y4eOHBIM MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIIOT, OCHOBaHUH, COJIeH
B Boje; Tabmumeit «llepmomuyeckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J.N.MenneneeBa»; nmpaBuwiamMu O€30MAaCHOrO IMOBEACHUSA MPU OOPAIICHUU C
BEII[ECTBAMH, XHWMHYECKOW TMOCYA0i, JIabOpaTOpHBIM O0OOPYIOBaHHEM W
HarpeBaTeIbHBIMH IPHOOpaMHU.

Tema 8. XuMu4eckue BEIIeCTBa B )KU3HU U JEATEILHOCTH YeJioBeKa (6 4acoB)
XHNMHNYECKHUE BENIECTBA B MOBCEIHEBHOM KU3HU YEJIOBEKA.

XUMHA U CEIIBbCKOE XO3AUCTBO.
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OxpaHa OKpy>Karolled cpeapl OT BPEIHOTO BO3IECUCTBUS XWMHYECKHX
BEILIECTB.

Xumudeckas IpoMBIIUIEHHOCTh Peciyonuku benapych.

[IpakTrueckue padoThI

7. PellleHne dKCIepUMEHTaNbHBIX 3a7ay4 110 Teme «llosrydyeHue u cBoycTBa
HEOpraHuveckux coequHeHui» (1 gac).

DKCKypceus

OKkckypcusi  (BUpPTyalibHast  3KCKYpCHsS) Ha  MPOMBIIUICHHOE  WJIU
CEJIbCKOXO3SIMCTBEHHOE MPEANPUITHE (C YIETOM 0COOCHHOCTEM pEernoHa).

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YUAILIXCS

Yuamuecs 10JKHbI:

OCYIIECTBIIATh CIACAYIOIINE BUABI ASATESILHOCTH:

Ha3bIBATh:

OPEANPUITHS XUMHUUYECKOW MpOMBINUIEHHOCTH bemapycu; skonoruyeckue
poOJIEMBbI, CBSI3aHHBIE C XUMUEH;

aHaJIM3UPOBATh:

pe3yabTaThl JIA0OPATOPHBIX OIBITOB, MPAaKTHUYECKUX paldoT; Y4YEOHYIO
uH(pOopMaIuio;

IPUMEHSTH:

W3Y4YCHHBIC TIOHATHUS M 3aKOHBI MPU XapaKTEPHUCTHUKE COCTaBa U CBOMCTB
BEII[ECTB, XMMHUYECKUX PEAKIUN, CIIOCOOOB TMOJYYEHUS BEIIECTB, PEIICHHUU
pacyeTHBIX 3ajay; TpaBuia OE30MaCHOTO TOBEACHHS MpPU OOpaIleHuHu C
BEI[ECTBAMH, XHWMHYECKOW TMOCYA0i, JabOpaTOpHBIM O0OOPYIOBAaHHEM W
HarpeBaTeIbHBIMHU MPUOOpaMHu.
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