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1. HOACHUTEJIbHAA 3AIINCKA

B cucreme ectecTBEeHHO-HAydYHOTO OOpa30BaHUS XMMHUS KaK Y4eOHBIM MpeIMET 3aHUMAET BAKHOE
MECTO B MMO3HAHUH 3aKOHOB IIPHUPOJIbI, POPMUPOBAHUHN HAYYHON KAPTUHBI MUPaA, XUMHUECKON TPAMOTHOCTH,
HEOOXOUMOW /Il TIOBCEJHEBHOW KW3HW, HABBIKOB 3J0POBOTO M 0O€30MMaCHOTO JJisi 4YelIOBeKa U
OKpYXaIoIlel ero cpeibl 00pas3a *KU3HH, a TAKXKE B BOCIIUTAHUU SKOJIOTHYECKOU KYJIbTYpPbI, POpMUPOBAHUHT
COOCTBEHHOM MO3UITUH TI0 OTHOIICHUIO K XUMUYECKOW HH(POPMAIUH, ITOJTy9aeMOH 13 Pa3HBIX HCTOYHUKOB.

YcenenHocTs u3ydeHust y4eOHOTro MpeaMeTa CBsi3aHa C OBJIAJICHUEM OCHOBHBIMH MOHSTUAMU XUMHH,
HAaydyHbIMH (DaKTaMH, 3aKOHAMH, TEOPUSMHU, TPUMEHEHUEM IIOJIYYCHHBIX 3HAHWH TMPU PEIICHUU
MPaKTUYECKUX 3a]1a4.

N3yuenne xumuu Ha yriayOJIE€HHOM YpPOBHE MpPEAINOJaracT MOJHOE OCBOECHHE 0a30BOrO Kypca H
BKJIIOYACT PACHIMPEHUE MPEIMETHBIX PEe3ylIbTaTOB W COJAEPKAHUS, OPHUEHTUPOBAHHOE HA TOATOTOBKY K
nocjeayomeMy MpodecCHOHATPHOMY  OOpa30BaHWIO, pa3BUTHE HMHAUBUAYATbHBIX  CIIOCOOHOCTEH
oOyJaromuxcsi myTem 0oJiee TIyOOKOT0, YeM 3TO TMpeaycMaTpuBaeTcs 0a30BBIM KypCcOM, OCBOCHHUS OCHOB
HayK, CHCTEMAaTUYCCKUX 3HAHUI; YMEHUE NMPUMEHSITH MMOJIYYCHHBIC 3HAHUS JUIS PEIICHUS MPAKTUYCCKUX U
y4eOHO-HCCIEA0BATENIbCKUX 3a7a4 B U3BMEHEHHOM, HECTaHIAPTHOM CUTYaIlMu; YMEHUE CHCTEMaTU3UPOBaTh
1 000011aTh MoJTydyeHHbIe 3HaHus. V3ydeHue nmpeameTa Ha yriiyOJICHHOM YPOBHE MO3BOJISIET CHOPMHUPOBATH
y o0O0y4aromuxcsi yYMEHHUE aHaJIM3UpOBaTh, MPOTHO3UPOBATH M OIEHWBATH C TMO3UIIMH HKOJOTHYECKOM
0€30MacHOCTH TOCJEACTBUSL OBITOBOM M TPOW3BOJICTBEHHOW JESATEIHHOCTH YEJIOBEKAa, CBS3aHHOM C
MOJTyYeHUEM, TPUMEHEHUEM U TIEPEPaOOTKO BEIIECTB.

Nzyuenune npenmera «XuMus» B 9acTH (GOPMUPOBAHUS Y 00yUAIONIUXCS HAYYHOTO MHUPOBO33PEHHS,
OCBOEHHSI OOIIEHAyYHBIX METOJIOB TO3HAHMS, a TAKXKE MPAKTHUYECKOTO NMPUMEHEHHS HAYYHBIX 3HAHUU
OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SAX C MpeAMeTaMu OoOJacTel EeCTECTBEHHBIX, MAaTEMATHYECKHX U
r'yMaHUTapHBIX HAYK.

Peamuzamust  mporpammel  yaeOHOTO  mpeameTa «XHWMHUS» — OPEANOjaraeT  HCIOJIb30BaHHE
JMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHl.

HopmaTuBHbIe, KOHUENTYaJbHbIe M HHbIE OCHOBBI /ISl Pa3padoTKu padoyeil MporpamMmbl
yueOHOro npeamMera/xKypcea:

1. ®enepanpubiii 3akoH Poccuiickoit @enepanuu ot 29.12.2012r. No273-d3 «O6 obOpazoBaHuu B
Poccuiickoit denepanum» (¢ UI3MEHEHUSIMHU U JIOTIOJTHEHUSIMH);

2. Tlpuka3 MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanun ot 17 mas 2012 1. Ne 413
«O0 yrBepxkaeHUN (enepaTbHOTO TOCYIapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAApTa CPEAHETO
o01rero o0pa3oBaHus» (C U3MEHEHUSMH M JIOTIOJIHEHUSIMH ),

3. Ilpumepnas ocHOBHasi oOpa3zoBareibHasl MporpaMMma CperHero ooduiero oOpa3oBaHus, 0J00peHHAs
pemienneM @DenepaqbHOTO Y4eOHO-METOAMUYECKOTO OObEeIMHEHUsT Mo oO0meMy 00pa30BaHHUIO
(ITporokoi ot 28 utons 2016 r. Ne 2/16-3);

4. Tlpuka3z MunucrepctBa npocsenienus Poccuiickoit deneparuu ot 28 aBrycra 2020 1. Ne 442 «O6
yrBepxaeHun llopsaka opraHu3alud U OCYIIECTBICHUS O0O0pa30BaTElIbHON JESITENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM - 00pa3oBaTENbHBIM IpOrpaMMaM HadyalbHOTO
00111er0, OCHOBHOT'O OOIIETro U cpemHero ooiiero oopazoBaHusm» (C U3SMEHEHUSMHU U JOTIOTHECHUSMU );

5. Ilpuka3 MunucrepctBa mnpocBemnieHuss Poccuiickoit @enepaunu ot 20.05.2020 Ne 254 «O6
yTIBEepkAeHUU (heaepanbHOro nepevHst yueOHHUKOB, TOMYIIEHHBIX K HCIIOIb30BAHUIO TIPU PeaTnu3aluu
UMEIOIUX TOCYAAPCTBEHHYIO aKKpeOUTalHui0 oOpa30BaTelbHBIX MPOTpaMM HA4aabHOTO OOIIEro,
OCHOBHOTO 00Iero, cpeaHero oOmero o0pa30BaHUS OpraHU3alUSIMH, OCYIIECTBISIONIUMUI
00pa3oBaTENbHYIO IEATEIHHOCTHY;,

6. Meroauueckue peKOMEHAAINN TI0 peaau3alid 00pa3oBaTelbHBIX MPOrpaMM HaudyalbHOTO OOIIEro,
OCHOBHOTO OOIIEro M cpeaHero ooOmero oOpa3oBaHMs, 0O0pa30BaTENbHBIX MPOTPAMM CPEIHEro
npodeccuoHalbHOTO 00pa3oBaHUs M JOMOJHHUTENBHBIX 00I1e00pa3oBaTeNbHBIX MPOTPaMM C
MPUMEHEHHEM DJIIEKTPOHHOTO OOYy4YeHHs W JAUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTUH
MunucrepctBa npocsenieHus: Poccuiickoit @enepannu ot 19.03.2020;



7. IlocranoBineHueM ['7aBHOro rocyaapcTBEHHOro caHuTapHoro Bpaya ot 28.09.20 N 28 «O0
yrBepxaeHun canutapHeix npasui CIT 2.4.3648-20 «CaHuTapHO-3MHUIEMHOJIOTHIECKIE TPEOOBAHUS
K OpraHM3aliy BOCIUTAHUS U 00y4eHHUs, OTIbIXa U 03/I0POBICHHS ACTEH M MOJIOIEKI;

8. Konmenuums mnpenonaBanus ydeOHOro mpeamera "Xumus" B 00pa3oBaTeIbHBIX OpraHU3aIUAX
poccuiickoi  denepanuy, peadu3yIOIIMX ~ OCHOBHBIE  00IIeoOpa3oBaTelibHBIE  MPOTPAMMBI
(yrBepxkmena pemiennem Komermn MunucrepcTBa mnpocBenieHus Poccuiickoit  ®Depepanuu
npotokoJi ot 3 nexadbpsa 2019 r. N IIK-4BH).

9. YcraB u WHBIC JIOKAJIbHBIE aKThl YHUBEPCUTETA, PETIAMEHTHPYIONIMX OCHOBHBIC MOJIOXKEHHUS,
crenuQuKy, 0COOCHHOCTH OpraHU3aIKi 00YUEHUS 0 MPOTrpaMMaM CPEIHEro 00mero oopa3oBaHMs.
[IporpaMmma Hacrosimiero y4yeOHOro mpeaMeTra pa3padoTaHa Ha OCHOBE NpUMEpHON paboueit

IpOrpaMMbl CpEeIHETO 00mero oopa3zoBanus Mo ydeOHOMY mpenMmery «Xumus» (yriyOleHHBId ypOBEHB)
Ui 00pa3oBaTENbHBIX YUPEKICHUH, peaTu3yloNIMX OCHOBHBIE 00pa30BaTeNbHBIC MPOTPAMMBI CPEIHETrO
o011ero 00pa3oBaHUsL.

[Tporpamma pazpaboTana Ha OCHOBE paboy4eil MporpaMMBbI IO YUeOHOMY MPEIMETY « XUMHS):

Xumus. Yenyoneunwiii yposenw. 10—I11 knaccol : pabouas npoepamma x aunuu YMK  B.B. Jlynuna :
yuebno-wemooudeckoe nocooue / B.B. Epemun, A.A. /Ipozoos, U.B. Epemuna, 3.fO. Kepumos. - M.
llpogha, 2017.

[IporpaMma HacTosmiero y4eOHOTo MpeAMEeTa pealu3yercs NpU MOMOUIM CIEAYIOUUX Y4eOHO-
METOAUYECKUX Pa3pabOTOK (KOMILIEKCOB):

1. Xumus. 10 knacc. Yenyonenuwvui yposenv: yueonux / B. B. Epemun, H. E. Kysvmenxo, B. U.
Tepenun, A.A. /[pozoos, B.B. Jlynun; noo.peo. B.B. Jlynuna. 6-e uzo. nepepa6. — M.: /[pogpa, 2019. - 446 c.

2. Xumus. 11 xnacc. Yenyonenmwiii yposenw: yueonux / B. B. Epemun, H. E. Kyszomenrxo, A.A.
Jlpozoos, B.B. Jlynun,; noo peo. B.B. Jlynuna. 6-e uzo. nepepab. — M.. /[pogpa, 2019. - 477c.

O01mas xapaKkTepuCcTHKA Y4eOHOIr0 npeamMera

Henp peamuzanuu OOIT COO Co3nanue ycluoBUM IJ11 TOCTHKEHUSI YPOBHS 3HAHHM MO

0 MpeAMETY XUMHH, HEOOXOJUMOTro Uil MPOJOJDKEHUs OoOpa3oBaHUs B
HaMpaBJICHUAX, CBS3aHHBIX C HUCIOJb30BAaHHEM XUMHUU U C
OCYILIECTBICHUEM HAay4YHOU u HCCIIEIOBATENBCKOU
JeSITEIbHOCTH B 00JIACTH XUMUU U CMEKHBIX HaYK.

3agaun peanuzanuu OOIT COO chopmupoBaTh y OOYYarONIUXCS YMEHHE BHUICTh |

0 MPEMETY MOHMMATh LIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMHUYECKOTO

3HAHUA JUIA Ka&XAOTO YEIOBEeKa, HE3aBHCHUMO OT €ro
npoQecCHOHAIBHON  AEATEIBHOCTH; YMEHHUH  pas3inyarhb
(haKkThl U OLEHKH, CPAaBHMBATh OIICHOYHBIC BBIBOJBI, BHICTh
UX CBSA3b C KPUTCPUSIMH OLIEHOK M CBS3b KPHUTEPUEB C
OTIPENETICHHOW CHCTEMOW IIEHHOCTeH, (OpMyIupoBaTh u
000CHOBBIBAaTh COOCTBEHHYIO MTO3UIIHUIO;

copMupoBarth y 00yJarommxcs [EJIOCTHOE
IPE/ICTaBICHHE O MHPE W POJM XHUMUU B CO3JaHHU
COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpPa; YMEHUS
OOBACHATH  OOBEKTBI M MPOLECCHl  OKpY)Karomien
NEeHCTBUTENILHOCTH - MPUPOJHOM, COLMAIBLHOMN, KYIbTypHOH,
TEXHUYECKOM Cpenibl, - HCHOJb3Yys U1 ITOr0 XHMHUYECKHE
3HaHUS;

OpraHu30BaTh YCIOBHS st npuoOpeTeHus
oOyJaromuMHUCs  OMbITa Pa3HOOOpPA3HOW  JESATENBbHOCTH,
ONbITa TIO3HAHUS M CAMOIO3HAHUS; KIIOYEBBIX HaBBIKOB,
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHME /ISl PA3IMYHbIX BUI0B
JeATeIbHOCTH: HAaBBIKOB pelICHHs MNpoOjeM, NPUHATHS
peleHni, moucka, aHaiau3a U o0paboTkM HH(OpMaLuHy,
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KOMMYHHKATHBHBIX HaBBIKOB, HABHIKOB M3MEPCHUI, HABBIKOB
COTPYIIHUYECTBA, HABBHIKOB 0€30MacHOTO OOpalleHusi ¢
BEIlIECTBAMU B MTOBCETHEBHOM KU3HU.

Hannuue mexnpenMeTHbIx
CBsA3EH

B3aumocsszu MPEeIMETOB IIPEAMETHOU obnactu
«ECTECTBEHHBIE HAYKHN:
[Ipenmer Hassanune TemMbl XUMHYECKOE
COZIEpKaHue
®dusuka (MOneKyIsIpHO - | KonngectBo
KUHETUYecKasi TEOpHsl, SJIEKTPOIU3) | BEIECTBa,
MOJISIPHBIN 00bEM
DIIEKTPOIIUTHI,
AJIEKTPO/IBI,
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIbHAS
peakuus
buonornss  (xumuueckuit  cocraB | benku, JKUPBI,
KJIETKH) YTJIEBOIBI,
HYKJICMHOBBIE
KHCJIOTHI
OKoJorus (3arpsizaenue | [lectunumpl,
OKPYXaIoIIen CpeIbl) WHCEKTUIIUIBI,
CMC, ¢peonsl

HNuTerpamuss ¢ BHEYpPOUYHOU
NEeATENBHOCTBIO, B TOM 4YHCIIE C
MPOEKTHOM

VueOuplii npeamer «XUMHUsS» WHTETPUPOBAH C KypCcoOM
JOTIOJTHUTEIFHOTO 00pa3oBaHusi «OCHOBBI MEIUIIMHCKUX
3HaHMI», B KOTOPOM YYaIlUMCSI MOTYT OBITh IPEIIOKEHBI
TEMbl ~ MPOEKTOB B  paMKax MpeaMeTHOW  oOmactu
«EcTecTBeHHBIE HAYKI:

BeinmonHeHHblE  ydalqMMHCS —~ WHOUMBHAyaJlbHBIE U
IPYNIOBbIE TPOEKThl MOTYT OBITh TpEeACTaBIECHBl Ha
KOH(epeHIMsIX ¥ KOHKypcax  paszM4yHOrO  YpOBHS
(«ITemarornueckuit  OauMI, «I'panu  TBOpYECTBAY,
«[locturas Hayky», «MexXperuoHaabHasi MHOTONPO(uiIbHas
OJIMMIIMA/A IIKOJbHUKOB», «llepBble 11arm B Hayky»,
«MexnyHapoIHbIi ~ 00pa30BaTeNbHBIA  JIMCTAHIIMOHHBIN
KOHKYpC «OIUMIHUCY).




®opmMbl OPpraHu3anuy 00pa3oBaTeILHOIO NpoLecca Mo y4eOHOMY IpeaAMeTy,
NpeanouYTuTe bHbIe ()OPMBI KOHTPOJISA M OLIEHKH

OcHoBHasi ¢opma opraHu3anvv | YPOK B OUHOM, OHJIAHH U odiaitH popmarax
00pa3oBaTeNLHOTO TpoIecca Mo
yu4eOHOMY TIPEAMETY
Tunel 3anaTHN Ypoxku popMupoBaHUS HOBBIX 3HAHUI (YPOK-JIEKIIUS,B
TOM quclie C UCIIOJIb30BaHUEM  JMCTAHIMOHHBIX
00pa3oBaTelIbHBIX TEXHOJIOTHIA.);
Ypokun  npuMeHeHMHd  3HAHMH HAa  NPaKTHKe
(KOMOWHHMPOBaHHBIM YPOK, YPOK pELICHUs 3a1a4, YpPOK-
BBICTYIUIEHHE C JOKJIaJJOM, B TOM 4YHCII€ C HCHOJIb30BAaHUEM
JIMCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA. );
Ypokn noBTOpeHHUH, CHCTEeMATH3AlUM M 0000IIeHns
3HAHUH, 3aKpelieHMs yYMeHHil (KOMOMHHPOBAHHBIN YpOK,
B TOM 4HCI€ C  HCIOJb30BAaHMEM  JUCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH);
YPpoxku KOHTPOJISI M POBEPKHU 3HAHMI M YMeHHi (YpOK-
TECTUPOBAaHUE, YpOK -  TMpakTuyeckas paboTa, ypoK -
KOHTPOJIbHAS padoTa).
Bunet u ¢opmbl KOHTpoIST U Buabl koHTpOJIS:
OLICHKH 3HaHUM, YMEHUI mexkywui:
00yJaroIuXxcst BXOJHOM, TOYPOUHBII, TEMAaTHYECKHU;
NPOMENCYMOYHAS AMMeCMayUsl.
mo pe3ynbTaTam Tekymero koHTpoias (10 xmacc, |, |l
nonyroaue; 11 kmace, |l momyroame)
KOHTpoJibHast paboTa (11 kmace, | moyromaue)
D opMbI KOHTPOJISL:
paboTta Ha ypokKe, TECTHpOBaHHE, IMpakTU4Yeckas pabdoTa,
KOHTpOJIbHasi paboTa, B TOM 4YHCIE€ C  HCHOJIb30BAaHUEM
JMICTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIl.

MecTto yyeOHOro npeamera B yueonom miaane OOII COO
VYyeonnii npeamer «Xumus» B ydeOHOM 1uiane OOIl COO sBisieTcss yueOHBIM MPEIMETOM I10
BBIOOPY U3 0043aTENbHBIX IPEIMETHBIX 00JIaCTeH U M3ydaeTcsl Ha YriyOJIeHHOM YPOBHE.
O0bem yueOHOro npeaMera U pacnpeaejieHue ero
1o Kjaccam (rogam) o0y4eHus

I'on oOyuenusi/kinace OO0111€€ KOJIUYECTBO YaCOB Hepnenphas Harpyska B yacax
10 xacc/1 ron 175 5
11 xacc/2 ron 175 5

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPE/IMETA

Bungsr [Limanupyemslie pe3ysbTaTsl Paznen/
o0pa3oBaTeNbHBIX 10 xacc/ 1 rog oOyueHus TeMa y4eOHOTO
pe3ynbpTaToOB Yrny0OneHHbIH yPOBEHB npeamera

oO0yyarommiics/y4eHUK o0yyarommiics/y4eHuK
HAYYHUTCS MOJIYYHUT BO3MOKHOCTh
HAYYHMTHCH
[IPEAMETHBIC 1. WnmoctpupoBats Ha | [. @opmyruposams yenb | OCHOBBI
IpUMEpax CTAHOBJECHUE U | UCCIe008aHus, 6bl08U2amy | OPraHMuecKon
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3BOJIIOLUIO OpraHuYeCcKou
XNUMHUHN KakK HAayKH Ha
PAa3JINIHBIX HCTOPUYCCKUX

JTanax ee pa3BUTHUS;
2. Ananu3upoBaTh COCTaB,

CTpOEHUE 5 CBOMCTBA
BEILIECTB, TIPUMEHSIS
IIOJIOKEHUS OCHOBHBIX
XUMHUUYECKUX TEOPHIl:
XUMHYECKOTO CTpOEHUs
OPraHUYECKUX COEMHEHMI
AM. DbyrnepoBa, CTpoeHUS
aToMa, XHUMHYECKOH CBS3H,
JNEKTPOJUTHYECKON
JUCCOLMALINA KHUCJIOT u
OCHOBaHMIA;

3. VYcranaBnuBaTh
MIPUYUHHO-CJIEICTBEHHBIE
CBSA3M MEXHy CBOWCTBaMU
BEIIECTBA U €r0 COCTaBOM H
CTPOCHHEM;

4. Ilpumensate npaBuia
CHUCTEMaTUYECKOU
MEKIyHAPOJHOMN
HOMEHKJIATYpbl KakK CpeJCTBa
pasinyeHus u

HUJEHTU(DUKAITUN BEIIECTB TIO
WX COCTaBY U CTPOCHHIO;

5. CocraBnsaTh
MOJIEKYJISIpHBIE u
CTPYKTYpHBIC hopmyIsI
HEOPraHUYECKUX u

OPraHWYECKUX BEIIECTB Kak
HOcuTenel uHpOpMAIMK O
CTPOCHMHM  BEIECTBA,  €ro
CBOMCTBAX M MPUHAIC)KHOCTH
K  ONpenelIeHHOMY  Kiaccy
COCAUHCHUM;

6. XapakTepu3oBaTh
dbuzndeckue CBOICTBa
HEOPraHMYECKHX H
OpPraHUYEeCKUX  BEIIECTB U
yCTaHABIUBaTh 3aBHCHUMOCTh
(bM3UYECKUX CBOMCTB BEIICCTB
OT THUNA KPUCTAIMYECKOU
pelIeTKY;

7. llpuBoauTh TNpPUMEPHI
XUMHYECKUX peakuuii,
PACKpBIBAIOIINX XapaKTEPHbIE
XUMHUYECKHE CBOMCTBa
HEOPraHMYeCKUX u
OpPraHUYeCKUX BEIIIECTB

u npogepsimb
9KCNEPUMEHMATILHO

2unomesvl 0 XUMUYECKUX
ceolicmeax — eewecms  Ha
OCHOBe uUx cocmasa u
CmMpoeHusi, ux cnocooHocmu
ecmynams 8  XUMU4ecKue
peaxkyuu, o Xxapakmepe u
NPOOYKMAx PA3TUYHBIX
XUMUYECKUX PeaKyuil;

2. CamocmosmenvHno
NIAHUPOBAMb U NPOBOOUMb
Xumuyeckue 3KCnepuMeHmbl

c cobmooenuem  npasuil
besonachoii  pabomuvl ¢
sewecmeamu u
1ab60pamopHvIm
0bopyoosanuem;

3. Humepnpemuposamo
OaHHble O cocmase U
cmpoeHuu sewecms,
NOYYEeHHble ¢  NOMOWbIO
COB8pPEMEHHbIX Qusuxo-
XUMUYECKUX MemOo0o08,

4. Xapaxmepuzosams
PONIb  A30MOCO0EPIHCAUUX
2emepoYUKIULECKUX

coeOuUHeHUll U HYKIeUHOBbIX
KUCTIOM  KAK — BANCHEUUUX

buonozuvecku - aKmMuHbIX
sewecms;

S. IIpocrosuposamu
B03MOIHCHOCMb NPOMEKAHUS
OKUCTUMENLHO-
80CCMAHOBUMENbHBIX
peaxkyuu,  jaexdcawux 8
OCHOBEe  NpUPOOHBIX U
NPOU3800CHBEHHBIX
npoyeccos.

XUMHUH, XUMHA H
KU3Hb




HU3YUYCHHBIX KJIACCOB C MLCJIBIO

ux UJICHTHPUKAIN |
00BsICHEHUS oOactu
MIPUMCHECHHSI,;

8. Omnpenensitb MeEXaHU3M
peakuuu B 3aBUCUMOCTH OT
YCJIIOBUW MPOBEACHUS PEAKIUU
u MIPOTHO3UPOBATH
BO3MOKHOCTb MPOTEKAHUs
XUMUYECKUX  peakuud  Ha
OCHOBE THUMNA XHMHUYECKOM

CBSI3U u AKTUBHOCTH
pEeareHToB;
9. VYcranaBauBarh

3aBUCHMOCTb  PEAKIMOHHOU
CIIOCOOHOCTH  OPraHUYECKHX
COCMHEHUN OT  Xapakrepa
B3aUMHOIO BJIMSIHHSI aTOMOB B

MOJIEKyJIax c LIENTBIO
MPOTHO3UPOBAHUS TIPOJTYKTOB
peakium;

10. VYcranaBanBaTh

FeHeTI/I'-IeCKy}O CBA3b MC)K}Iy
KJIJacCaMH HEOPTaHHYECKUX H
OpFaHI/I'-IeCKI/IX BCIICCTB I
000CHOBAHHMS

MPUHIUTTAATIEHOU
BO3MOYKHOCTH MOJTYICHUS
HEOPraHMYECKUX u
OPraHN4YeCKUX COECIUHEHUN
3aJJaHHOTO cocTaBa n
CTPOCHHS;

11. ITonOupaTh peareHTsl,
YCIIOBHS u OTIPEIeTATh
MIPOTYKTHI peaKIui,
MO3BOJIAIOIIMX  PEaTu30BaTh
J1a00paTOPHBIC u
MIPOMBIIIJICHHBIE CITIOCOOBI
MOJTy4eHUs BaKHEHIINX
HEOPraHMYECKHX H

OpPraHMYECKUX BEIIECTB;
12. IlpuBoauTh mpPUMEPHI

OKHMCIIMTEIBHO-
BOCCTAHOBHUTEIbHBIX PEAKIIMIA
B pupo/ie,
MIPOU3BOJICTBEHHBIX
mpolieccax H
JKU3HEAEATENHLHOCTH
OpPraHU3MOB;

13. OO00CHOBEBIBATH

MMPaKTUYCCKOC HUCIOJIb30BAHUC
HCOPraHN4YCCKUX n




OpraHMYECKUX BELIECTB U HUX
peakuuii B IMPOMBIIIJIEHHOCTH
u ObITY;

14. Brimonnate
XUMUYECKUN SKCIEPUMEHT I10
pacro3HaBaHUIO U MOJIYYEHUIO

HCOPraHNM4CCKUX u
OpraHn4CCKUux BEUICCTB,
OTHOCAIIUXCA K PA3JIMYHBIM
KJIaccaM COCAUHCHMI, B
COOTBCTCTBUM C IIpaBUJIaMU U
npueMamMu 0e30macHo

paboTel € XUMHUYECKUMH
BEIIECTBAMHU U J1a0OPaTOPHBIM
000pyTI0BaHUEM;

15. IIpoBoauTh pacueTsl Ha
OCHOBE XUMHUYECKHX (HOpMYII
U YpaBHEHUH peaKumii:
HaX0XJICHUE  MOJICKYISIPHOM
hopmyIsl OPraHUYECKOro
BEIIECTBA 10 €T0 IJIOTHOCTH U
MAaCCOBBIM JIOJIIM 3JICMEHTOB,
BXOJIANIUX B €r0 COCTaB, HJIU
10  TPOJYKTaM  CTOPaHHS,
pacdeTrbl  MacCcOBOM  JOJIH
(maccer) XUMHUYECKOTO
COEJIMHEHUS B CMECH; PaCUEThl
Macchl (0OBeMa, KOJIMYECTBA
BEIIIECTBA) MIPOJIYKTOB
peakuuu, ecad  OAHO U3
BEIECTB [JAaHO B H30BITKE
(uMeeT mpUMECH); pacyueThbl
MacCOBOI Wi 00bEMHON OJIH
BBIXOJ[a MPOJYKTa PEaKIUU OT
TEOPETUYECKH  BO3MOYKHOTO;
pacdeTsl TerioBoro 3¢dekra
peakuuu; pacyeTbl 0OBEMHBIX

OTHOIICHHIA ra3oB npu
XUMUYECKUX peaKIusX;
pacyeTsl  Maccel  (0OBeMma,
KOJIMYECTBA BEIIIECTBA)

MPOJIyKTa PEAKINH, €CJIU OJIHO
U3 BEIIECTB JaHO B BHIE
pacTBopa ¢  ONpEIEICHHOM
MacCoBO JoJei
PacTBOPEHHOT'O BELIECTBA;

16. Mcnonp3oBaTb METOOBI
Hay4HOTO [O3HAHMS: aHAJU3,

CHHTES3, MOJIETTUPOBaHUE
XMMHMUYECKUX TPOLECCOB U
SABICHUH — TIPU  pEIIeHHH

yqe6HO-I/ICCJ'Ie,I[OBaTeHLCKI/IX
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3a7a4 O W3YYECHHUIO CBOWCTB,
coco0OB  TMOJYy4YEHUS |
pacro3HaBaHMsl OPTaHUYECKUX
BEIIIECTB;

17. Buagerb npaBwiaMu
0e30macHOro oOpalleHus C
€/IKUMH, TOPIOYUMHU "
TOKCHYHBIMHU BEIIIECTBAMH,
CpeIcTBaMu OBITOBOW XUMUU;

18. OcyiiecTBiIATh MOUCK
XUMUYECKON HH(pOpMaAIMH 10

Ha3BaHUIM,
uJeHTUPUKATOpaM,
CTPYKTYPHBIM dbopmynam
BEILECTB;

19. Kputuuecku o1ieHUBATH
u UHTEPIPETUPOBATH
XUMUYECKYI0  WH(OpMAIHIO,
CoJIeprKallyocs B
COOOILIEHUAX CpEICTB
MacCOBOU uH(popManuu,

pecypcax MuTepHera, Hay4HO-
MOMYJISIPHBIX CTAThSIX C TOYKH
3pEHHsI €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B HEISIX
BBISIBJICHUS OLIMOOYHBIX
CyKIeHud u (HopMUPOBAHUS
COOCTBEHHOH MO3UIIMH;

20. VYcraHaBiuBaTh
B3aUMOCBSI3U MEXIy (hakTamu
U TEopHeH, TPUYUHOU U
CIIEAICTBHEM TpU  aHAJIU3e
MpoOJEeMHBIX ~ CUTyallMd |
000CHOBaHMU TMPUHUMAEMbIX
peleHui Ha OCHOBE
XUMHYECKUX 3HAHUM;

21. [IlpencraBiuiTh MyTH
pelieHus rJ100aJTBbHBIX
npoOieM, CTOANIMX  Mepea
4YeJI0BEYECTBOM, u
MEePCIIEKTUBHBIX HampaBlIeHUN
pa3BUTUA XUMHYECKUX
TEXHOJIOTHI, B TOM 4HCIE
TEXHOJIOT Ui COBpPEMEHHBIX
MaTepuaroB €  pa3TU4HOMN
(GYHKIMOHAIBHOCTHIO,
BO300HOBIIIEMBIX HMCTOYHHUKOB
CBIPBS, nepepaboTKu u
YTUIU3ALUN  TIPOMBIIIIEHHBIX
1 OBITOBBIX OTXOJIOB.

MCTAIIPEAMCTHBIC

- HCIIOJIb30BaHHUC yMeHI/Iﬁ U HaBBIKOB pPa3JIMYHBIX BUIOB
MO3HABaTEIbHOMI ACATCIIBHOCTH, TPHUMCHCHUC OCHOBHBIX

OcHOBBI
OPraHu4eCcKOu
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METOJIOB TMO3HAaHUS (CUCTEMHO-MH(DOPMAIIMOHHBIN aHaJN3,
HaOMIOJICHUE, U3MEpPEHHE, MPOBEJCHUE AKCIIEPUMEHTA,
MOJICIIUPOBAHUE, HCCIEJOBATENbCKAs JEATEIbHOCTD) UL

HU3yYCHUS Ppa3IMYHBIX CTOPOH OKpYy>Karolen
JIENCTBUTEIBHOCTH,
- BJIaJICHUE OCHOBHBEIMH MHTEIUICKTYJIbHBIMU

omepanusamMu: (HOPMYJIUPOBKA THIIOTE3bI, aHAIU3 U CHHTE3,
CpPaBHEHME U cUCTeMaTHU3alusl, 00001eHne 1 KOHKpETU3alus,
BBISIBJICHHE TPUYMHHO-CIICJICTBEHHBIX CBSI3€M M TOUCK
aHaJIOTOB;

- TIO3HaHHE OOBEKTOB OKPYKAIOLIETO MHUpa OT OOIIero
4epe30Co00EHHOE K eIMHUYHOMY,

- YMEHHE TEeHEpPUpPOBaTh HJEH U OIpPEICNATh CPEJICTBA,
HEOOXOUMBIE [Tl UX peaTn3allui;

- YMEHHE OMNpEeNeNiaTh IMEeIU W 3a7aud JeATEeTbHOCTH,
BBIOMpATh CPEACTBA peav3alluu LeTW U MPUMEHSITh UX Ha
MIPaKTHUKE;

- UCTIOJIb30BaHHUE PA3IMYHBIX UCTOUHHUKOB JIJISl TIOJTYUEHUS
XUMUYECKOW  WH(pOpMAIuu, TOHUMaHHE  3aBUCHUMOCTH
cojiep)aHusu POpMBI TIPeICTaBICHUs] HHMOPMAITH OT TIeJIeH
KOMMYHUKAITUUH aJ[pecara;

- YMEHHE TPOJYKTHBHO OOIIATHCS W B3aUMOJICHCTBOBATh
BIIPOIIECCE COBMECTHOM ACSITEIHHOCTH, YUUTHIBATH IMMO3HUIIMH
IPYTUX YYaCTHHKOB JEATEIHHOCTH, d()(PEKTUBHO pa3periaTh
KOH(ITUKTBI;

- TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITENIbHOM
MH(OPMALIMOHHO-TIO3HABATENILHON J1€ATENbHOCTH, BKIIOYas
YMEHHE OPHEHTHPOBAThCS B  PA3JIMYHBIX HMCTOYHHUKAX
nH(popMaluy, KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH
nH(}OpPMaLIHIO, TOJYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

- YMEHHE HCIOJb30BaTh CpPeACTBAa MH(GOPMALMOHHBIX H
KOMMYHHUKAITMOHHBIX TexHosorui (nanee - UKT) B pemennun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX
3ama4 ¢ coOuojieHueM TpeOOBaHUIl IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011acCHOCTH;

- BIQJICHUE SI3BIKOBBIMU CpPEACTBAMM, B TOM YHCIE U
SI3BIKOMXUMHH, YMEHHUE SICHO, JIOTHYHO W TOYHO H3JaraThb
CBOIO TOYKY 3pEHUs, HCIOJb30BaTh a/IeKBAaTHBIC S3bIKOBBIC
CpeICTBa, B TOM YHCJIE U CHUMBOJIbHBIC (XMMHYECKHUE 3HAKU,
(hopMyIbl ¥ ypaBHEHUS).

XUMHUH, XUMHA H
KU3Hb

JIJMYHOCTHBIC

- OCO3HaHUE POCCUHCKOW TIpakJaHCKOH HIEHTUYHOCTH,
NaTpUOTU3MA, qyBCTBa rOpA0OCTH3A poccHiickyto
XMMHUYECKYIO HAYKY;

- TOTOBHOCTb K OCO3HaHHOMY BBIOOPY JasIbHEHIIEeH
00pa3oBaTe/IbHON TPAaeKTOPUU B BBICIIECH INIKOJE, T XUMUS
SBIIICTCS TPOQUIHPYIOIIEN AUCIUTUINHOMN;

- YMEHHE  YIOpaBIATb  CBOEH  IIO3HABATEIILHON
JeATeNbHOCTbIO, TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMUIo,
B TOM 4HcIe CcaMOoOOpa30BaHUIO, Ha MPOTSDKEHHHM BCeH
KHU3HU;

OcHOBBI
OpraHu4ecKou
XUMHH, XUMUS U
JKU3Hb
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- CO3HAaTelbHOE  OTHOLIEHWE K  HEIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIEUTHON MPO(ecCHOHAIBHON U
OOIIIECTBEHHOM JIE€SATEILHOCTH,

- (QopMupoBaHHE HABHIKOB
HCCIIEI0BATENIbCKON JESITEILHOCTH;

- ydacThe B IyOJIMYHOM NPEICTABICHUU PE3yJbTaTOB
CaMOCTOSITEJIbHOM MO3HABATEIBbHOMN JESITENbHOCTH; y4acTHE B
OpoQWIBHBIX  OJNUMIIMAJAX  Pa3IUYHBIX  ypOBHEH B
COOTBETCTBUU C JKEIAEMBbIMHU peE3ylIbTaTaMU M aJIeKBaTHOU
CaMOOIICHKOIA;

- TMPUHATHE U peATU3alMSILIEHHOCTEH 3710pOBOr0 U
Oe3omacHoro oOpasza *KU3HU, HENPUATHE BPEAHBIX NMPUBBIUEK
(KypeHusi, ynoTpeOieHns ajJKkorojsi, HAPKOTUKOB) Ha OCHOBE
3HAHUM O CBOMCTBaX HApPKOJIOTMYECKHX M HAPKOTHYECKUX
BEILECTB; COONIIOJIEHUE TpaBUI TEXHUKH O€30MacCHOCTH
npupadoTe ¢ BellecTBaMM, MaTepHajllaMd U IPOIECCAMH B
yueOHOM (HayyHO) J1abopaTOpPHH U Ha POU3BOICTBE.

JKCIIEPUMEHTAIILHON U

11 kaacc/ 2 roa 00yueHus

MMpEAMCTHBIC

1. PackpriBath Ha 1. ©opmynuposams yenv
nmpuMepax pojib  XUMHH B | UCCIE008AHUS, BbIOBUSAMb
(hopMUPOBAaHUHM COBPEMEHHOM | U npoeepsms
HaydHOUW KapTHUHBI MHUpa U B | 9KCNEPUMEHMANbHO
MPAKTUYECKOW  NIEATETLHOCTH | cunomesvl O XUMUYECKUX
YEJIOBEKa, B3aUMOCBSI3b MEXKIY | C8OUCMBAX 6Beujecmsé Ha
XUMHEH u IPYTUMU | OCHO8e ux cocmasa U
€CTECTBEHHBIMU HAYKaMU; cmpoeHus, ux

2. YcTanaBnuBarth | cnocoonocmu ecmynamos 8
MIPUYHUHHO-CIIEICTBEHHbIE Xumuyeckue peaxyuu, O
CBS3M  MEXAYy  CTPOEHHUEM | xapakmepe u NpooyKmax
aTOMOB XUMHYECKUX | pa3IU4HbIX XUMUYECKUX
JJIEMEHTOB UM NEPUOJAUYECKUM | pearyuii;

U3MEHEHUEM CBOWCTB 2. CamocmosmenvHo

XUMHYCCKHUX OJICMCHTOB H HX I’lJldHMpO@dﬂ’lel’lpOGOdqub
COGI[I/IHGHI/II\/'I B COOTBCTCTBUU C | XumuuecKkue

MOJIO)KEHUEM XUMHYECKUX | IKCHepUMeHmbl c
JJIEMEHTOB B MEPHOJUYECKON | cobto0enuem npasui
CUCTEME; besonacholi  pabomwvl ¢
3. AHanu3upoBaThb COCTaB, | Beujecmeamu u
CTpPOEHHUE U CBOICTBA BEIECTB, | 1AOOPAMOPHLIM
TIPUMEHSIS TMIOJIOKEHUS | 000pydosaHuem;
OCHOBHBIX XUMHYECKUX 3. Unmepnpemuposamuo
TEOPUH: XUMHUYECKOTO | 0aHHble O cocmage U
CTpOEHUs OpPraHUYECKUX | CMpOeHUU sewecms,
coenuHenuii A.M. Byrneposa, | nonyuennvie ¢ nomowpio
CTpPOEHHUSI aToMa, XMUMHUYECKOH | cospemeHHbixX Gusuxo-
CBsI3H, ANEKTPOJUTUUECKON | XUMUUECKUX MEMOO08;
JMCCOLNALINU KHUCTIOT u 4. Onucwvieams
OCHOBAaHUI; YCTaHABIIUBATh | COCMOsAHUE J]IeKMPOHA 8
MIPUYUHHO-CIIEICTBEHHbIE amome Ha ocHoge
CBA3M  MEXIY CBONCTBAMU | COBPEMEHHBIX  KBAHMOBO-
BEILLIECTBA U €r0 COCTABOM U | MEXAHUYECKUX

Teopernueckue
OCHOBBI ~ XHMWHH,
OCHOBBI
HEOPraHUYeCKOM
XUMUHW, XUMHS |
KU3HBb
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CTPOEHUEM;

4. Ilpumensates npaBuia
CUCTEMAaTUYECKOU
MEKyHApOAHOU
HOMEHKJIATypbl KaK CpeICTBa
pasnuyeHus U UAeHTU(UKALUU
BELIECTB IO HUX COCTaBy U
CTPOEHHUIO;

5. CocraBisTh
MOJIEKYJISIPHBIE U CTPYKTYpPHbIE
(dbopMyIlbI HEOPraHWYECKHX H
OpraHMYECKUX BEILECTB Kak
HOocuTened uHpopManuu o
CTPOEHUM  BEIECTBa,  €ro
CBOMCTBaxX M NPUHAIIEHKHOCTU
K  OIpEIeIIEHHOMY  Kiaccy
COCAUHCHUM;

6. OOBsACHATH NpUPOAY U

CHOCOOBI o0Opa3oBaHUs
XUMHUYECKON CBSI3U:
KOBAQJICHTHON (monsipHOM,
HEMOJISIPHOM), HMOHHO,
METAJUIMYECKOH, BOJOPOTHON —
c LEJTbI0 onpezeneHus
XUMUYIECKOH aAKTHBHOCTH
BEILECTB;

7. XapakTepuzoBath
dbuzmveckue CBOMCTBA
HEOPraHUYECKUX u

OpraHMYeCKUX  BELIECTB U
yCTaHaBIUBaTh  3aBUCHUMOCTb
(u3MYECKUX CBOWCTB BEIIECTB
OT THNA KPUCTAJUIMYECKOMN
pelIeTKH;

8. XapakTepuszoBath
3aKOHOMEPHOCTH B HM3MEHEHUU
XMUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOTHBIX
COEIMHEHUH, BBICHIUX OKCHUJIOB
Y TUAPOKCHJIOB;

9. [IlpuBoauth mpUMEPHI

XHMHYECKUX peaKIuid,
PaCKpBIBAIOIINX  XapaKTEPHBIC
XHMHYECKHE CBOMCTBa
HEOPraHUYECKUX u
OpraHUYECKUX BEIIECTB
M3YYEHHBIX KIACCOB C IEIBI0
HX UICHTUPUKAIIMN |
00BACHEHHS obnactH
MIPUMEHEHHS;

10. Omnpenenatb MeXaHU3M
peakiuu B 3aBUCUMOCTH OT

npeocmasiieHull 0
cmpoeHuu  amoma 074
00bACHEHUsL  pe3YTbmamos
CNEeKMpAIbHO20  AHAAU3A
sewjecms,

5. IIpocnosuposamu
B03MOHCHOCT
NpOmeKanusl
OKUCTUMENLHO-
80CCMAHOBUMENbHBIX
peaxkyuil,  aexcawjux 8
OCHOGEe  NPUPOOHBIX U
NPOU3800CMEEHHBIX
npoyeccos.
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YCJIOBUW TPOBEJICHUS pPEAKLIUU
u MIPOTHO3UPOBATH
BO3MOKHOCTb MPOTEKAHUS
XMMUYECKUX  peakuud  Ha
OCHOBE THNA  XHUMHUYECKOU

CBSI3U u aKTUBHOCTHU
pEeareHToB;

11. YcranaBnuBaTh
3aBUCUMOCTD CKOPOCTH
XUMUYECKON peakuuu u
CMEIlIEHUS XUMHYECKOTO
paBHOBECHSI OT  pa3JIUYHBIX
(hakTopoB c LETTBI0
OTpEeNeNieHusT  ONTHUMAaJIbHBIX
YCIIOBUH MIPOTEKAHUS
XMMHUYECKUX TMPOLIECCOB;

12. VYcranaBnuBaTh

FCHCTI/I‘-IGCKYIO CBA3b Memz[y
KJIJacCaMH HEOPTaHWYCCKUX U
OpFaHI/I'-IeCKI/IX BCIICCTB JJIA
000CHOBaHMUS

MPUHIUITAATIEHOM
BO3MOKHOCTH TTOJTY9ICHHUSI
HEOPraHMYECKUX "
OPraHUYECKUX COEIMHEHMI
3a/IaHHOTO cocTaBa u
CTPOCHHS;

13. TlogOupaTe peareHTsl,
YCIIOBHS u ONIPENENATh
MPOTYKThI peaKuuit,
MTO3BOJIAIOIINX peanu3oBathb
nabopaTtopHble u
MIPOMBIILIJIEHHbIE CHOCOObI
MOJTy4YEeHUS BOKHEMIIINX
HEOPraHMYECKUX u

OpraHUYECKUX BEILECTB;
14. Omnpenenste Xapakrep
Cpelbl B pe3yibTare TUIpoIn3a

HEOPraHUYECKUX "
OpraHMYECKUX  BEIIECTB U
IIPUBOIUTH IIPUMEPBI
TUIPOJIN3a BEIIECCTB B
IIOBCEIHEBHOM KU3HU
YeJI0BEKA, OMOJIOTUYECKUX
0OMEHHBIX rporueccax u
IIPOMBIILIICHHOCTH;

15. IlpuBoauTe nNpHUMEpPHI
OKHCIIUTEIBHO-

BOCCTAHOBMTEJIBbHBIX PEAKLUH B
IPUPOJE, IPOU3BOJICTBEHHBIX
mpoueccax u
KU3HEJESATEIBHOCTH
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OpPTraHU3MOB;

16. OO0O0CHOBBIBaTh
MPAKTUYECKOE HCII0JIb30BAHUE
HEOPraHUYECKUX u
OpPraHWYECKUX BEIIECTB U HX
peaknuii B MPOMBIIUICHHOCTH U
OBITY;

17. BrImoausTe
XUMHYCCKUN DSKCIIEPUMEHT T10
pacro3HaBaHUIO W TOJTy4EHHUIO

HCOPraHNM4CCKUX 151
OpPraHn4eCKUux BEUICCTB,
OTHOCAIIHUXCA K pas3jInYHbIM
KJIaccaM COCOUHCHUH, B

COOTBETCTBUHU C IPaBWJIAMH U
npruemMamu 0e30macHoi paboThl
C XHMHYECKHMH BEIIECTBAMU U
1a00paTOPHBIM
000pyI0BaHHEM;

18. ITpoBoaAUTH pacyeTsl HA
OCHOBE XMMHYECKHX (OPMYI U

YpaBHEHUU peaKkuuid:
HaxOXJICHHE  MOJICKYJISIPHOM
hopmyIsl OPraHUYECKOro

BEIECTBA M0 €r0 IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJALIUX B €ro COCTaB, WU
0  MPOAYKTaM  CrOpaHUs;
pacueTbl MacCOBO JOJIN
(mMaccer) XUMHUYECKOTO
COEIMHEHHUS! B CMECH; PacyeThbl
Macchl (00bema, KOJMYeCcTBa
BEIECTBA) MIPOJYKTOB
peakuuu, ecid  OJHO U3
BEIIECTB JaHO B  H30bBITKE
(uMeeT MpUMECH); pacyeThl
MaccoBO#l WiIH 00BEMHON I0JIA
BBIXOJ]a MPOJYKTa pPEaKIuu OT
TEOPETUYECKH  BO3MOXKHOTO;
pacyeTsl TeroBoro 3ddexra
peakiuu; pacdeTrbl OObEeMHBIX

OTHOIIICHHIA ra3oB npu
XUMHUYECKUX peaKIusX;
pacyeTsl  Macchl  (oObeMa,
KOJIM4eCTBa BEII[ECTBA)

MPOJIyKTa PEeaKIuy, €CIu OIHO
M3 BEIIECTB JaHO B BHJE
pacTBopa C  OmpeAenecHHOU
MacCoBO JoJei
PacTBOPEHHOTO BEIIECTBA;

19. Hcnomnp30BaTh METOIBI
HAyYyHOTO TIO3HAHW: AaHalu3,
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CUHTE3, MO/IETUPOBAHUE
XMMHMUYECKUX  TPOLECCOB U
SBICHUM — TIIpU  pELICHUU
y4eOHO-HUCCIEeIOBATEIbCKIX
3a7a4 MO0 HM3YYECHHUIO CBONCTB,
croco0oB MOJTyYEHUS "
pacrno3HaBaHUsl OPraHUYEeCKUX
BEILECTB;

20. Bnanmers mnpaBuiIamMu
O0e3omacHoro oOpaileHust ¢
eIKUMH, TOPIOYUMHU "
TOKCUYHBIMU BELIECTBaMH,
cpencTBamMu OBITOBOM XUMHH;

21. OcymecTBasTh TOUCK
XMMHMUYECKON HH(pOpManuu 1o
Ha3BaHUAM, UACHTU(DUKATOPAM,
CTPYKTYPHBIM bopmynam
BEILECTB;

22. KpuTtnuecku OLEHUBATH
" MHTEPIPETUPOBATH
XUMHUYECKYyI0  WH(popManuro,
COJICPXKAIYIOCS B COOOIIECHUSIX

CpEACTB MacCcOBOH
nHpopmanuy, pecypcax
WNHtephera, Hay4HO-

MOMYJISIPHBIX CTaThsIX C TOYKHU
3peHUs €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B HEJsIX
BBISIBJICHUS OIIHUOOYHBIX
CY)KJIeHUH U (POPMHPOBAHUS
COOCTBEHHOH MO3UIIMH;

23. YcranaBnuBaTh
B3aMOCBSI3U MEXIy (aKTaMu
U TeopueH, TMPUYUHOU U
CIIEICTBHEM TP  aHAJIHU3e
NpoOJeMHBIX  CUTyallud U
000CHOBaHMH  TPUHUMAEMBIX
peleHui Ha OCHOBE
XMUMHYECKUX 3HAHUM;

24. IlpencraBisth MyTH
pelieHus rI100aTBHBIX
npoOieM,  CTOSIMIMX  Mepen
4YeJI0BEYECTBOM, u
MEePCIIEKTUBHBIX HAIPaBICHUN
pa3BUTHA XUMHYECKUX
TEXHOJIOTHI, B TOM 4YHCIE
TEXHOJIOTHI COBPEMEHHBIX
MaTepuagoB  C  Pa3IUYHOU
(GYHKIMOHAIBHOCTHIO,
BO30OHOBIISIEMBIX HCTOYHUKOB
CBIpbS, nepepaboTKu u
YTUIU3AIUU POMBITIICHHBIX U
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OBITOBBIX OTXOJIOB. ‘

MCTAIIPECAMCTHBIC

- HUCIOJIb30BAaHWE YMEHUW M HABBIKOB PA3JIMUHBIX BHUIOB
MO3HABATEIILHOU  JIEATENIbHOCTH, TPUMEHEHHE OCHOBHBIX
METO/IOB TO3HAHWS (CHUCTEMHO-UH(DOPMAIMOHHBIA aHAIH3,
HaOJIO/IeHUe, W3MEpEHHE, TMPOBEACHUE OIKCIEPUMEHTA,
MOJIEIUPOBAHUE, HCCIIENOBATENbCKAs JI€ATENbHOCTh) IS
H3y4YeHUS Pa3IUYHBIX CTOpOH OKpYXaromieu
JIICHUCTBUTEIBHOCTH,

- BJIa/ICHUE OCHOBHBIMH WHTEJUICKTYaJIbHBIMU
orepanusaMu: (OPMYIMPOBKA THUIOTE3bl, aHAJU3 W CHHTE3,
CpaBHEHME U cUCTeMaTHU3alusl, 00001eHne 1 KOHKpeTHU3alus,
BBISIBJICHUE TPUYMHHO-CIICJICTBEHHBIX CBSI3€M M TOUCK
aHaJIOTOB;

- TO3HaHUE OOBEKTOB OKPYKAIOMIETO MHpa OT OOIIEero
yepe3 0coOO0EHHOE K €TUHUYHOMY;

- YMEHHE TeHEepUpoBaThb HJAEU U OIpPENessTh CpPEICTBa,
HEOOXOMMBIE [Tl UX peaTn3allii;

- YMEHHE OIpeneisaThb LEId M 33Ja4d JIeATeIbHOCTH,
BBIOMPATHCPENICTBA pEATU3ANMK I W TPUMEHSATh MX Ha
MPaKTHUKE;

- WCTIOJIb30BaHHUE PA3IMYHBIX UCTOYHHUKOB JIJISI TIOJTYUEHUS
XUMUYECKOW  WHQPOpMAIMH, TOHWMAaHUE  3aBUCHUMOCTH
colepkaHus M (opMmbl TpeAcTaBieHUs HHOpMalLUU OT
1eJyied KOMMYHUKAIMAK ajpecara;

- YMEHHE MPOJTYKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATH B
MpoLIECCe COBMECTHOM JAESITENbHOCTH, YYUTHIBATH MO3HUIIUU
JIPYTUX YYaCTHUKOB JESTENbHOCTH, Y(PPEKTUBHO pa3peliarhb
KOH(JIMKTHI;

- TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITENIbHOM
MH(OPMALIMOHHO-TIO3HABATENILHON JI€ATENbHOCTH, BKIIOYas
YMEHHE OPHEHTHPOBAThCS B  PA3JIMYHBIX HMCTOYHHUKAX
uH(popMalUY, KPUTHYECKU OLEHUBATh M HHTEPIPETUPOBATH
nH(}OpPMALIHIO, TOTYYAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

- YMEHHE HCIOJb30BaTh CpeACTBAa MH(GOPMALMOHHBIX M
KOMMYHHUKAITMOHHBIX TexHoyorui (nanee - UKT) B pemennun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX
3ama4 ¢ coOuojieHueM TpeOOBaHUI 3PrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€301MacHOCTH;

- BIQJICHUE SI3BIKOBBIMU CpPEACTBAMHM, B TOM YHUCIE U
SI3BIKOM XUMUH,

- YMEHHE SICHO, JIOTUYHO W TOYHO H3JIaratb CBOIO TOYKY
3peHus, UCHOJb30BaTh aJCKBATHBIC SI3BIKOBBIE CPENCTBA, B
TOM 4YHCJIE U CUMBOJIbHBIC (XUMHUYECKUE 3HAKH, (OPMYIBI U
ypaBHEHHS).

Teopernueckue
OCHOBBI ~ XHMMHH,
OCHOBBI
HEOPraHUYECKOMN
XUMUHU, XUMHS U
JKU3HB

JIMYHOCTHBIC

- OCO3HAHUE POCCUUCKOM Tpa)¥KJaHCKOW HIAECHTUYHOCTH,
MaTpUOTU3Ma,  YyBCTBA  TOPIOCTH 32  POCCUMCKYIO
XUMHUUYECKYIO HAYKY;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalbHEWIIEH
00pa30BaTEeNbHON TPAEKTOPUU B BBICHIEH IIKOJE, TI€ XUMUS
SIBJISIETCS TPOQUIUPYIOIIEH JUCIUILTUHOM,

Teopernueckue
OCHOBBI ~ XUMMHH,
OCHOBBI
HEOPraHU4eCcKou
XUMHH, XUMUS U
JKU3Hb
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JeSITeIbHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO,
B TOM 4HCIEe CaMOoOOpa30BaHUIO, HAa NPOTSDKEHHH BCEH
KHU3HU;

CO3HATEIbHOE  OTHOUICHHE K  HENpPEephIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIICUTHON MPO(ECCHOHATBHON 1
OOIIIECTBEHHOM €ATEILHOCTH,

(dbopMuUpOBaHHE HABBIKOB  JKCIIEPHUMEHTAILHOW U
MCCIIEI0BATENLCKOM eI TeTbHOCTH;

- yyacThe B IIyOJIMYHOM NPEICTABICHUU PE3yJbTaTOB
CaMOCTOSITEIILHOW TTO3HABATEILHON JESTEILHOCTH; Y4aCcTHE B
OpoQWIBHBIX  OJNUMIIMAJAX  Pa3UYHBIX  ypOBHEH B
COOTBETCTBUHU C JKEITa€MBIMH pe3ylbTaTaMH M aJeKBAaTHOMN
CaMOOIIEHKOI1;

- TPUHATHE W pealn3anusi IEHHOCTEW 3J0pOBOTO H
6e3omacHoro oOpas3a *KU3HU, HEMPUATHE BPEAHBIX NMPUBBIUYEK
(KypeHusi, ynoTpeOneHns aJKorojsi, HAPKOTUKOB) HA OCHOBE
3HAHUM O CBOMCTBaX HApPKOJIOTMYECKHX M HAPKOTHYECKUX
BEIIECTB; COONIOZCHUWE TIPAaBWJI TEXHUKHA O€30MacHOCTH
npupaboTe ¢ BEIeCTBaMH, MaTepHajaMH W TIPOIIECCAMH B
y4aeOHOM (HaydyHO) JTab0paTOPHH M HAa MPOU3BOJICTBE.

YMEHHUE  YOpPaBIATH  CBOEH  II03HABATEIbHOMU

3. COAEP) KAHUE YYEBHOI'O IPEJIMETA/KYPCA

Haszpanue
pasnenos(a)/riaB (bl)
n/unu TeM(bl) yaeOHOTO
npeaMera

Kpatkoe coneprkanue nporpamMmmsl pa3zaenoB(a)/ riaaB(bl) u/mim Tem(bl)
y4eOHOTO mpeameTa

OCHOBBI ~ OpPraHMYECKOU
XUMHH

[TosiBneHre u pa3BUTHE OPraHMYECKOM XMMUM Kak Hayku. [Ipenmer
OpPraHM4YecKo XMMHUU. MecTO M 3HAUY€HHE OPraHMYeCKOW XUMHHU B
CUCTEME €CTECTBEHHBIX HayK. B3anMMOCBA3bp HEOPraHMYeCKUX |
OPraHWYECKHUX BELIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAUHEHUSI aTOMOB B MOJIEKYJIE
COTJIACHO MX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUUA XUMUYECKOTO
CTPOEHHUSI OpraHuyueckux coeauHeHuii A.M. BbytiepoBa. YriepoaHblii
CKEJIET OpraHMYecKOM MoJeKynbl. KpaTHOCTP XUMHUYECKOW CBS3M.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHMYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [lonstue o pyakunonansHol rpynme. [IpuHImNGI
KIacCU(PHUKAIMM  OPraHMYEeCKHMX  COCIUHEHHI. MexnayHapoiHas
HOMEHKJIaTypa ¥ TPUHIUIBI 00pa30BaHUs HA3BaHUU OPraHMYECKUX
COEIMHEHUI.

Knaccudukanuss ©u  OCOOCHHOCTHM  OpPraHUYECKHMX  pPEeakKlHUu.
Peakuuonneie ueHtpel. [lepBoHavalibHbIE TMOHATHA O THUMNAX U
MEXaHU3Max OpraHUYEeCKUX peakuuii. ['omonuTnueckuii u
FETEPOJUTUYECKUNA  pa3pblB  KOBAJIEHTHOM  XUMHUYECKOM  CBS3H.
CBOOOTHOpAaTMKATBHBI M WOHHBIH MeXaHU3Mbl peakiuu. [loHsTHE O
HyKJeo(duie u seKTpodue.

AJKaHbl. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI
MeETaHa. sp3-r1/16p1/1zu/13aunﬂ opOuTanei aTOMOB yriepoaa.
l'omonoruueckuit psg u obmas dopmyna amkanoB. CucreMarudeckas
HOMEHKJIaTypa aJIKaHOB M pajguKaioB. M3omepust yriepoJHOro CKelera.
®u3znuecKkue  CBOICTBA  aJIKaHOB.  3aKOHOMEPHOCTH  W3MEHEHUSs
(buznuecKkux CBOWCTB. XUMHUYECKUE CBOMCTBA AJIKAHOB:
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raJIOr€HUPOBAHUE, IETUAPUPOBAHNE, TEPMUUECKOE PA3I0KEHNE, KPEKUHT
KaK CIocoObl TOJIy4YeHHs] Ba)KHEHIIMX COCAMHEHUH B OpPraHUYeCKOM
cuHTe3e. ['opeHne ankaHOB Kak OJUH U3 OCHOBHBIX MCTOYHUKOB TeIljia B
MPOMBIIICHHOCTH # ObITy. M30omepusanusi Kak crmoco0 MOJy4eHus
BBICOKOCOPTHOTO OCH3MHA. MeXaHu3M peakiui CBOOOJIHOPAAUKAIHLHOTO
3amenieHus. Ilonydenne ankanoB. Peakuus Bropua. Haxoxnenue B
NpPUPOJIE U IPUMEHEHHUE AJIKAHOB.

[uknoankanel. CTpoeHHE MOJIEKYIN NUKIOoAIKaHoB. O0mas Gopmyrna
LIUKJIOAJIKAHOB. Homenxknarypa LU KJIOQJIKAHOB. N3omepus
LUKJIOAJIKAHOB: YIJIEPOJIHOTO CKEJIEeTa, MEXKIIacCOoBasi, IPOCTPAHCTBEHHAs
(uuc-tpanc-uzomepusi). Crenupurka CBONCTB LMKIOAIKAHOB C MallbIM
pa3MepoM Lukia. Peakiuu npucoemHeHUs U paiuKajJIbHOTO 3aMEIECHHUS.

ANKeHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI
STHUJICHA. spz-m6p1/1)11/13aunﬂ opOuTanell aTOMOB yriepoja. G- U M-CBS3HU.
lomonoruueckuit psim u ob6mas Qopmyna ankeHoB. Homenknartypa
ankeHoB. M30MepHs aKeHOB: YIJIEpOIHOTO CKEJIETa, MOJ0XKEHUS KpaTHOM
CBS3M, IMPOCTPAHCTBEHHas  (LMC-TPAHC-U30MEPHs), MEXKKIACCOBas.
®dusnyeckue  CBOWCTBAa  ajlKkeHOB.  Peaknuum  37eKTpOUIBLHOTO
MPUCOEANHEHUS KaK COCO0 MoTydeHus (PYHKITMOHATBHBIX MPOU3BOIHBIX
yraeBojgoponoB.  IlpaBuno ~ MapkoBHHMKOBa,  €ro  3JEKTPOHHOE
obocHoBaHue. Peakuun okucineHus u nonuMepusanuu. [lomustunen kak
KPYMTHOTOHHAKHBIN MPOTYKT XUMHUYECKOTO MIPOM3BO/ICTBA.
[IpombIinienHsle ¥ 1a00paTOpHBIE CHOCOOBI MOJIyYEHHUS AJKEHOB.
[IpaBuiio 3aiineBa. [IpuMmenenune ajikeHoB.

Ankamuenbl.  Krnaccudukamuss — agkaJdeHOB MO  B3aUMHOMY
pacIoiOKEHHUI0  KpaTHBIX  CBsized B MoJiekyne.  OcoOGeHHOCTH
JJIEKTPOHHOTO ¥ IMPOCTPAHCTBEHHOI'O  CTPOEHMS  CONPSIKEHHBIX
ankanueHoB. O6mas dopmyna ankaaueHoB. HoMeHkIaTypa U u3oMepus
ankanaueHoB. OU3NUYECKHUE CBOMCTBA aJIKagueHOB. XUMUYECKUE CBOMCTBA
AIKaJUEHOB: peakuumn MIPUCOEAVNHEHUS (rugpupoBanue,
rajioreHupoBaHue), ropenust u nmoaumepusamuu. Bxinang C.B. Jlebenera B
NOJIy4YeHHE CUHTETUYECKOTrO Kayuyka. Bynkanuzanus kaydyka. Pesuna.
Mmuoroo0Opa3ue BHUIOB CHHTETHYECKMX KaydyKOB, HX CBOICTBa U
npumeHenue. [lonydyeHue ankaaueHos.

AJNKUHBI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIBI
aleTusieHa.  sp-ruOpuaumszanus  opOuTased  aTOMOB  yriiepoja.
l'omonoruueckuit psin u oOmass ¢opmyna ankuHoB. Homenkiartypa.
W3omepusi:  yrmepoJHOro  CKenera, MOJIOKEHHMS KpAaTHOW  CBS3M,
MeXKI1accoBas. OU3MUECKUE CBOMCTBA AJIKWHOB. XMMHYECKUE CBOICTBA
QIIKMHOB: PEaKIMH MPUCOSAMHEHUS KaK Coco0 MOTyYeHUs TOJIMMEPOB U
JPYrUX IMOJE3HbIX NPOAyKTOB. Peakunu 3amemienus. ['openue aneruiena
KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOTO IIJIAMEHHU JUIsl CBAPKU M PE3KU
metaisioB. [lonmydyeHue aneTwieHa MNHUPOJIU30M METaHa U KapOWIHBIM
MeronoM. [Ipumenenue anerusneHa.

Apenbl. Uctopust oTkpbiTUsl OeH3051a. COBpeMEHHBIE MPEeCTaBICHUS
00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOeHUU OeHzona. M3omepus u
HOMEHKJIaTypa TromoJioroB Oen3zona. OOmas ¢opMmyna apeHOB.
Odusnyeckue cBoWcTBa OeH307a. XHMHYECKHe CBOWCTBa OeH3o0ja:
peaKIy MeKTPOUIBLHOTO 3aMelleHHs (HUTPOBAaHUE, TAIOTCHUPOBAHHE)
KaKk Ccrnoco0 TONy4eHHs] XUMHUYECKHX CpPEJCTB 3alllUThl PACTEHUN;
npucoeAruHeHus (TUAPUPOBAHUE, TAIOTEHUPOBAHUE) KAK JOKA3aTeIbCTBO
HEeMpeleNnbHOro xapakrepa OeH3ona. Peakmus ropenus. [lomyuenue
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6enzona. OcoOEHHOCTM XUMHYECKHMX CBOMCTB TOdyona. B3ammuoe
BIMSIHHE aTOMOB B MOJIeKyle Toiyoja. OpueHTauuoHHbIE SPQPEKTHI
3amectutenei. [lpumenenne romosioros OeH307a.

Crnuptel. Knaccudukanus, HOMEHKIaTypa ciupToB. I oMosiornyeckuit
psaa u obmas GopMysa npenenbHbIX 0JHOATOMHBIX CIIUPTOB. M3oMepws.
®u3nYECKUE CBOMCTBA MPEAEIbHBIX OJJTHOATOMHBIX CHUPTOB. BogopoaHas
CBSI3b MEXKJIy MOJIEKYJaMH M €€ BJIHMSHHE Ha (PHU3MUECKHE CBOWCTBA
cnupToB. XMMHYECKHUE CBOMCTBA: B3aUMO/IEHCTBUE C HATPUEM KaK CIIOCO0
YCTQHOBJICHUS] HAJIUYMsI THAPOKCOIPYIIbI, C TaJoOre€HOBOJAOPOAAMH Kak
crnoco0 TONydYeHHs] pAacTBOPUTENEH, BHYTPH- W MEXMOJICKYIspHas
neruaparanus. Peakuust ropeHus: cnupTbl Kak TorumBo. [lomyuenue
9TaHOJIA: peakuus OpOKEeHWs TJIOKO3bl, TUApaTalus  ATHJIICHA.
[Ipumenenne MeraHona U 3TaHona. DOU3HOIOTMYECKOE JEHCTBHE
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YEJIOBEKa. DTUIICHTJIUNKOJb U TIIUIEPUH
KaK MpeJCTaBUTENN MPeIebHBIX MHOTOATOMHBIX cIUpTOB. KauecTBeHHas
peakuuss Ha MHOTOarTOMHBIE CHUPTBI M €€ HNpPUMEHEHHE JUId
pacmo3HaBaHUsl TIJIMIIEpUHA B COCTaBE KOCMETHYECKHUX CPEJICTB.
[IpakTnueckoe NpyUMEeHEHNE ATUIICHTIIMKOIIS U TIIULEpUHA.

®enou. Ctpoenne MoJieKynbl ¢eHonma. B3anmHoe BIUsHHE aTOMOB B
Monekyne (¢eHona. Duszmveckue cBoiicTBa (eHosma. XUMHUYECKHE
CBOMCTBa (peaklUuMuW C HATpUEM, TUIAPOKCHUIOM HATpusi, OpomMoM).
[Tonyuenue penona. [lpumenenue peHomna.

Anbneruapl U kKetoHbl. Knaccuduxanust anbAeruioB U KETOHOB.
CrpoeHue npefenbHbIX albAErHI0B. JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHWIbHON rpynmbl. [‘oMomornueckuit psig, oOmias
¢dopMmyna, HOMEHKJIATypa U H30MEpHUs NPEAETbHBIX  albAETHJIOB.
®u3nYeCcKre CBOMCTBA MPEACIbHBIX albACTHAOB. XUMUYECKHE CBOMCTBA
IpEeNbHBIX aJbJAETHJIOB: THIPUPOBAHUE;, KAYECTBEHHbIE pEaKUUH Ha
KapOOHWITBHYIO TPYIITY (peaxrmus «cepedpstHOTO 3epKanay,
B3auMojeiicteue ¢ tuppokcuaom meau (II)) m ux mpumeHeHue s
OOHapyXeHMs NpPENeNbHBIX albJETHJ0B B IPOMBIIUIEHHBIX CTOYHBIX
Bojax. [lomyueHue mnpenenbHBIX aIbAErHIOB: OKUCIEHHE CIHPTOB,
ruzparanus auneruwieHa (peakuus Kydepoa). TOKCMUHOCTB aibJeru/0B.
[Ipumenenne Qopmanpaerunza U ameranbleruja. ANETOH  Kak
npeacTaBuTellb KeToHOB. CTpoeHue MoJieKyibl aneroHa. OcobeHHocTH
peakuuu okuciaeHus anetoHa. [Ipumenenue anerosa.

KapOonoBele  kucnotsl.  Kiaccudukanms v HOMEHKIATypa
KapOOHOBBIX  KUCIOT.  CTpoeHue  MNpeienbHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOW rpymmnbl. ['omonorndeckuid psag v obmas (opmyna
IpeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3HUECKUE CBOWCTBA
npeaeabHbIX 0JIHOOCHOBHBIX KApOOHOBBIX KMCIOT. XUMUYECKHUE CBOWCTBA
OpefeabHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCJIOT (peakuuu ¢
METaJUlaMH, OCHOBHBIMHU OKCHJIAaMH, OCHOBAaHMSMHM U COJISIMHM) Kak
NOATBEP)KJIEHUE CXOJCTBA C HEOPraHMYECKHMH KucioTaMu. Peaxuus
sTepupuKanMd M ee o0paTMMOCTb. BnusHue 3amectuteneil B
YTJIEBOJOPOIHOM pajiMKaje Ha CHIIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH
XMMHMYECKUX CBOMCTB MypaBbUHOHN KHUCIOTHL [lomydeHue mpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIGHHE aJKaHOB, AJKEHOB,
NEepBUYHBIX  CIUPTOB, albAETHIOB. BakHeimme npeacraBuTenn
KapOOHOBBIX KHCJIOT: MypaBbHHas, yKCycHas W OeH3oiHas. Bricime
npeJeNnbHble M HempeAerbHble KapOOHOBblEe KHUCIOTHL Onruyeckas
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nzomepusi. ACHMMETpHUECKUI aTroM yrieposa. [Ipumenenne kapOOHOBBIX
KHCJIOT.

Crnoxubie 3¢upbl U xkupbl. CTpOCHHE W HOMEHKIIATypa CIIOXKHBIX
3¢upoB. MexkiiaccoBast H30Mepusi ¢ KapOOHOBBIMU KUCIOTaMU. CHIOCOOBI
MOJIy4eHHUSI CIOXKHBIX 3pUpoB. OOpaTUMOCTh PEAKUUU STEPUPHKALNU.
[Ipumenenne CIOXHBIX J(QUPOB B MNHIIEBOH U  mapproMepHOH
IPOMBIIIICHHOCTH. JKHPBI KaK CIOXKHBIE 3(DUPHI TIUIEPHHA U BBICIINX
KapOOHOBBIX KHUCIIOT. PacTuTenbHble M KMBOTHBIE KHUpPbI, MX COCTaB.
®usnyeckue CBOMCTBA JKUPOB. XUMHYECKHE CBOWCTBA  JKUPOB:
TUAPUPOBaHUE, OKUCIEeHHE. ['MApoau3 Wi OMbUIEHHE )KUPOB KakK CIIOCO0
IPOMBIIUJIEHHOTO TOJY4YE€HUS COJIeH BBICHIMX KapOOHOBBIX KHUCIOT.
[Ipumenenue xupoB. MplI4 Kak COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moromre cBOMCTBA MbLA.

VYrnesoapl. Kimaccudukanust yriaeBogoB. Pusznueckue CBOWCTBA U
Hax0XJEHWE YIJIEBOJOB B MpHpoje. [roKo3a Kak aibJIeru10CHupT.
XUMUYECKUE CBOMCTBA TIJIIOKO3bl: alMJIMPOBAHUE, aAJKWJIMPOBAHUE,
COUPTOBOE W  MOJIOUHOKHCIOE OpoXeHHe. OKCIepUMEHTaIbHbIE
JI0Ka3aTeNbCTBA HAIMYUS aJbICTUAHON U CHUPTOBBIX I'PYII B TJIIOKO3E.
[Tonyyenue rmroko3bl. DpykTO3a Kak H30MEp TIOKO3bl. Pubo3za u
nezokcupubosa.  Bakneilmme — gucaxapuisl  (caxaposa,  JIaKTO3a,
MaJibT03a), X CTPOCHHE W (PU3MYECKHe CBOMCTBA. [ maposnm3 caxapossl,
JaKTO3bl, MaibTO3bl. Kpaxmanm u 1memiono3a Kak OMOJIOTHYECKHe
noJiMMepsl. XMMUYECKHE CBOMCTBA Kpaxmania (THAPOJIN3, KaueCTBEHHast
peakiusi ¢ HOJOM Ha Kpaxmal U €€ MPUMEHEHHE A OOHapy>KeHus
KpaxMaja B MPOAYKTaxX NUTaHMs). XHUMHUYECKHE CBOWCTBA IIEJUTOJIO3bI:
rUaponan3, oOpazoBaHWe  CIOXHBIX  3pupoB. [Ipumenenue u
Oouonoruueckas poJib yrieBogoB. OKHUCIIEHHE YIJIEBOJOB — HCTOYHUK
SHEPrUU KUBBIX OpraHu3MoB. [loHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha
MIpUMeEpE aleTaTHOTO BOJIOKHA.

WNnentudukanus opraHudeckux coeauHeHuW. ['eHeTnueckas CBS3b
MEXK/y KJIIACCAMHM OPTraHUYECKUX COCTUHEHNN.

AMUHBL. [lepBuuHsIE, BTOPUYHBIE, TPETUYHbIE aAMUHBI.
Knaccudukanus aMMHOB [0 TUITYy YIJIEBOJOPOJHOTO pajuKala U YUCITY
aMUHOTPYNI B MOJIEKYJIE. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
npenenpHblx aMHHOB. (Dusmyeckue CBOHCTBA aMHUHOB. AMHHBI Kak
OpPraHMYECKHE OCHOBAHUS: pEaKkIuu C BOJOW, Kucioramu. Peaknus
FOpEHUs. AHWIMH Kak I[pPEICTAaBUTENIb apOMAaTHYECKUX aMHUHOB.
Crpoenue anmnuna. [Ipuunsel ocinabiaeHUs] OCHOBHBIX CBOMCTB aHUJIMHA
B CpPaBHEHMM C aMHUHAMH MPEIEIbHOTO psifia. XUMHUUYECKHE CBOMCTBA
aHWIMHA: B3aUMOJEWCTBUE C KUCIOTaMHU, OPOMHOW BOJOW, OKUCJICHHE.
[lonyyenue aMHUHOB aNKWJIMPOBAHWEM aMMHaKa W BOCCTAHOBJICHUEM
HUTPOIIPOU3BOJHBIX yriaeBoAopoaoB. Peakuus 3ununa. Ilpumenenue
aMUHOB B (hapMalleBTHUECKON MPOMBIIUIEHHOCTH. AHWIMH KakK ChIPbE
JUIsl TIPOU3BOJCTBA AHUJIMHOBBIX Kpacuteneid. CHHTE3bl Ha OCHOBE
aHUJIMHA.

AmuHokucinotsl U Oenku. CocraB u HoMeHknatypa. CTpoeHue
AMUHOKHUCIJIOT. ['OMOJIOTMYECKMI P NPENENbHBIX  aMUHOKHUCIOT.
N3oMepuss  mpenenbHbIX — aMUHOKUCIOT.  DPU3WYECKHME  CBOMCTBA
OpefebHBIX ~ aMUHOKHMCIOT.  AMHUHOKHMCIOTBI  Kak  aM(oTepHbIe
opranuueckue coeauHeHusa. CuHre3 mnentuaoB. IlenTuaHas cBs3b.
buonornyeckoe 3HayeHHe O-aMHUHOKHUCIOT. OOnacTu NpUMEHEHUs
aMHHOKHUCIOT. benku kak npupoansle 6nonoauMepsl. CocTaB U CTpOEHUE
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6enxoB. OCHOBHBIE aMHHOKHUCIIOTHI, oOpa3yiommue Oenku. XUMHUYECKue
CBOMCTBa OEIKOB: THAPOJHU3, ACHATYpaIusi, KadyeCTBCHHbIC (I[BETHBIC)
peakuuu Ha Oenku. IlpeBpamieHus O€IKOB MUK B OpraHU3Me.
buonornyeckue ¢pynkuuu 0enkoB. JlOCTHXKEHHS B U3YYCHUU CTPOCHUS U
CHHTE3a OEJIKOB.

AzoTcozepkale reTepoluKiInyeckue coenuHenus. [luppon u
HNUPUJIMH: JEKTPOHHOE CTPOECHUE, apOMAaTHUYECKUN XapaKTep, pa3indue B
IPOSIBIIEHUM OCHOBHBIX CBOWCTB. HyKJIE€MHOBBIE KHCIOTHI: COCTaB U
ctpoenne. Ctpoenue HykiaeoTuaoB. CocraB HykienHOBBIX KuciaoT (JAHK,
PHK). Posib HyKJIEHHOBBIX KUCIIOT B )KU3HEAESTEIbHOCTH OPraHU3MOB.

BricokoMonekynspHbie COEIMHEHHS. OcHoOBHBIE MTOHATHS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJIMMEpP, CTPYKTYpHOE
3BEHO, CTeNeHb nosuMepusanuu. Kiaccudpukanusa nonumepoB. OCHOBHbIE
CHOCOOBI IMOJIyYE€HUS BBICOKOMOJIEKYJSPHBIX COEIMHEHUI: peakiuu
MoJIMMEpU3alMul U mHojukoHaeHcanuu. CTpoeHne U CTPyKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB IMOJHMMEPOB OT CTPOEHHS MOJIEKYIL.
TepMmornnactuyHble M TepMOpEaKTUBHbIE MoauMepsl. [IpoBonsiiue
opranuueckue nonumepbl. KommosutHele Matepuansl. llepcrnexkTuBbl
HCIIOJIb30BaHUS KOMIIO3UTHBIX MarepuaioB. Knaccuduxaius BOJOKOH.
Cunrerndeckue BoJiokHa. [lommadupHble U MOMMaMUAHBIE BOJIOKHA, MX
CTpO€HME, CBOMCTBA. [IpakTMdeckoe  WCIOJIB30BAaHHE  BOJIOKOH.
CuHTeTHYeCKHE IUICHKH: H30JILUs s MpPOBOJOB, MEMOpaHbI JUIs
OTIPECHEHUS! BOJIbl, 3alMTHBbIE IUJIEHKU JJIs aBTOMOOMIIEH, IUIacThIpH,
XUpyprudyeckue  moBsi3kM.  HoBble  TexHoJoruuM — JajibHeiIiero
COBEPUICHCTBOBAHHUS MMOJIMMEPHBIX MaTEPHAIIOB.

Teopernueckue
XUMHH

OCHOBBI

Crpoenne BemectBa. CoBpeMeHHas MOJENb CTPOEHUSA aToMma.
Hyanmu3m snektpoHa. KBanTtoBele uncina. Pacnpenenenue 31€KTpOHOB 1O
SHEPreTUYECKUM YPOBHSIM B COOTBETCTBHM C MPUHIIMIIOM HAMMEHbIIEH
SHEpruM, npaBwiIoM XyHaa u npuHounoM Ilaymu. OcobGeHHOCTH
CTPOCHHS SHEPTETUUECKUX YPOBHEH aTOoMOB d-3JI€MEHTOB. DJIEKTPOHHAS
KoH(purypanusi aroma. Kiaccudukanus XMMAYECKUX JIEMEHTOB (S-, P-,
d-smementsr). OCHOBHOE W BO30YKICHHBIE COCTOSHHS ~ aTOMOB.
Banentneie  anektponbl.  Ilepuonnueckas  cucremMa  XMMHYECKUX
anementoB .M. MenaeneeBa. @uznueckuii cMmbich [lepuoamueckoro
3akoHa JI.MI. MenpneneeBa. IIpuymHbl M 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB AJIEMEHTOB M HMX COCJUHEHUH 10 MNEpHOJaM U TpyIMIaM.
MupoBo33peHueckoe U HayyHoe 3HaueHue [lepuonnueckoro 3akona JI.M.
Menneneena. IIporno3si/]. 1. Menpemneena. OTKpBITHE HOBBIX
XHUMHYECKUX 3JIEMEHTOB.

DJIEKTpOHHAs npupoja XUMHYECKOH CBSI3H.
DIIEKTPOOTpUIIATEILHOCTh. KOBaJIeHTHAss CBs3b, €€ Pa3HOBUIAHOCTH W
MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). MloHHas
cBs3b. MeTamnueckas cBsi3b. BogopoaHas cBsA3b. MeXMOJEKYISIpHbIE
B3aUMOJICHCTBHS.

Kpucrannuueckue u amopdubie BemiecTBa. THIBI KPUCTATUTHUECKUX
pemieTok  (aToMHas,  MOJEKYJspHas, HWOHHAsA,  MeTaJUIMYecKas).
3aBUCHUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOMN
PELIETKU. [IpyunHbl ~ MHOTOOOpas3usi  BEIIECTB. CoBpeMeHHbIE
MPEJCTaBICHUS O CTPOCHUU TBEPJBIX, KUJIKUX U ra3000pa3HBIX BEIIECTB.
Kunkue kpucTauibl.

XuMHUecKkue peakiud. ['OMOTreHHble W TeTEepOreHHBbIE PEAKIUU.
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CKOpOCTh peakiiy, €€ 3aBHCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPUPOIBI
pearupymomux BeElIEeCTB, KOHIEHTPAalUU pPEarupyroliuxX BEIIECTB,
temneparypel  (npaBwio Bant-I'odda), mmomanm — peaxmoHHON
MIOBEPXHOCTH,  HaAJW4Ms  KaTajau3aTopa.  ODHEpPrus.  aKTUBAlLMH.
AxtuBupoBaHHbIMH  KoMmIulekc. Karammzatopel u  karanu3. Poib
KaTaJIu3aTOpPOB B IPUPOJIE U MIPOMBIIIIIEHHOM IIPOU3BOCTBE.

[onsitne 06 sHTANBIIUKN U SHTpONIUHU. DHEprus ' nboca. 3akon ['ecca n
cieacTBuss M3 Hero. TeroBble 3((EKTbl XUMUYECKUX PEAKIUil.
Tepmoxumuueckue ypaBHeHHs. OOpaTUMoOCTh peakiuil. Xumuueckoe
paBHOBecue. CMelleHHe XMMHYECKOIO paBHOBECHUs MOJ JEWCTBHEM
pa3nuyHBIX  (AKTOPOB: KOHIIEHTPAI[MM PEAareHTOB WM MPOJYKTOB
peakuuu, JaBiIeHUs, TeMmmeparypel. Ponb cMmelleHus paBHOBecHs B
TEXHOJIOTMYECKUX MpOoIeccax.

Hucnepcusie cucrembl. Koymmonaneie cuctembl. ICTHHHBIE pacTBOPBI.
PactBopenne kak ¢usznko-xumuyeckuil mpouecc. CrocoObl BbIpaKEHUS
KOHLIEHTpAllMl PAacTBOPOB: MaccoBas JOJs PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsl ¥ MOJIsUIbHAs KOHIEHTpauuu. TUTp pacTBopa U TUTPOBAHUE.

Peakuuu B pacTtBopax 31eKkTposuToB. KauecTBeHHbIE peakluu Ha
HOHBI B pacTBope. KUCIOTHO-OCHOBHBIE B3aMMOJIECHUCTBHSI B pPacTBOpaX.
AMmdoteprocTs. MonHOE TIpOoM3BecHNE BOABI. BOAOPOIHBIN MTOKa3aTeNb
(pH) pactBopa. I'maponus cosed. 3HaueHNE TUIPOTN3a B OMOJOTHYECKUX
0OMeHHBIX nporeccax. [I[puMeHenne ruiponrsa B IPOMBIIIJIEHHOCTH.

OKUCANTENEHO-BOCCTAHOBUTEIbHBIE peaxkuuu B pupoe,
MIPOU3BOJICTBEHHBIX TMPOIECCAX U IKUZHEICSATEIbHOCTH OPraHu3MOB.
OKHCIITENTBHO-BOCCTAHOBUTENBHBIM  MMOTEHIMAN cpeasl. Jluarpamma
[Typ65. [ToBeneHue BemiecTB B cpenax ¢ pa3HbiM 3HaueHueM pH. MeTtoapl
UIEKTPOHHOTO U DJIEKTPOHHO-MOHHOTrO OanaHca. [ anbpBaHmdeckuit
3JeMEHT. XUMHUYECKHE HCTOYHUKM TOKa. CTaHAAPTHBIA BOJOPOJAHBIN
anektpon. CraHgapTHBIM JJIEKTPOAHBIM TMOTEHIMAT CUCTEeMBbI. Psn
CTaHJAPTHBIX IEKTPOIHBIX MOTEHIMANOB. HanpaBieHue OKUCINTEIBHO-
BOCCTAaHOBHUTEJIBHBIX DPEAKIMHU. OJIEKTPOJIM3 pPACTBOPOB M PACILIABOB
cosed. IIpakTHueckoe NPUMEHEHUE IIIEKTPOJIU3A JUISL IOJYy4YCHHS
IICJIOYHBIX, ULICJIOYHO3EMEIbHBIX METAUIOB W amomMuHus. Kopposus
METAJUIOB: BUJIbl KOPPO3UHU, CIIOCOOBI 3aILUTHI METAIIOB OT KOPPO3HH.

OCHOBBI HEOPTraHUYECKOU
XUMHH

OO6mras xapakrtepuctuka 37meMeHTOB [A—IlIA-rpynn. Oxcuasl u
NEPOKCUJIBl HATpUsl U Kanus. Pacro3HaBaHue KaTHOHOB HATpUs U Kajusl.
Conu Hatpus, Kanmus, KajbllUsl M MarHus, UX 3HA4YE€HUE B TpPHUpOJE U
KU3HU 4YelloBeKa. JKecTKOCTb BOJBI M CIOCOOBI €€ YCTpaHEHHS.
KomrmnekcHbie coefMHEeHUs aIIOMUHUAS. AJFOMOCHUIHKATHI.

Metamnst  IB-VIIB-rpynn  (Menp, NOHHK, XpoM, MapraHen).
Ocobennoctu ctpoeHuss aromoB. OOmue (U3HYECKHEe W XUMHUYECKHE
cBoiictBa. [lomyuenue u npumenenue. OKCHUIBI U THIPOKCHIBI 3THUX
METAJIJIOB, 3aBUCUMOCTh HUX CBOMCTB OT CTENEHH OKHCIEHUS JJIEMEHTA.
Baxneiimune conu. OKUCIUTENbHBIE CBOMCTBA COJIEM XpoMa U MapraHia B
BBICIIIEH CTETIEHHU OKUCIEeHUs. KOMIUIEKCHBIE COSIMHEHHSI XpOoMa.

O6mass xapakrepuctuka dsneMeHToB [VA-rpynmel.  CBolicTBa,
noJiyueHue W npumeHeHue yris. CHHTe3-Ta3 Kak OCHOBA COBPEMEHHOM
NPOMBIIUICHHOCTH.  AKTUBHPOBAaHHBIA  Yroidb  Kak  aJcOpOeHT.
Hanoctpyktypsl. MupoBble JOCTHXKEHHSI B  O0JacTH  CO3JaHUS
HAaHOMATEPUAIOB. DJIEKTPOHHOE CTPOCHHE MOJEKYIbl YrapHOro Tasa.
[Tonyuenne u MpUMEHEHHWE yrapHoro rasza. buonormueckoe nelcTBUE
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yrapHoro rasza. KapOunuel kanpuus, amoMuUHHS U xkeneza. KapOoHatsl u
rupokapOoHatel. KpyroBopoT yriepona B KUBOW U HEXHMBOH HPUPOJE.
KavectBennast peakuuss Ha KapOoHaT-MOH. Du3Myeckue M XUMHUYECKUE
coiictBa kpemHus. Cwiansl U cwmmnuasl. Oxcupg kpemuus (IV).
KpemHuuesbie kucnotsl U ux conu. CHUIMKaTHbIE MUHEpalbl — OCHOBA
3€6MHOM KOPBI.

OOmass  xapakrtepucTuka 3jeMeHToB  VA-rpynmnbl.  Hutpumst.
KauecTBeHHass peakiuss Ha HMOH aMMOHMS. A30THas KHUCJIOTa Kak
okucnuTenb. Hutparel, uX Qu3HUEeCKHe W XUMHYECKHE CBOICTBa,
npumenenne. CBoicTBa, monydeHue U npumeHeHue docdopa. Pochu.
@ochopusie u mnomudochopHble KUCIOTH. buosormveckas poib
docdatos.

O6mas xapakrepucTrka snneMeHToB VIA-rpymnmnel. OcoOble cBoicTBa
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHL. KadecTBeHHbIE peakuuu Ha
cynbGua-, cyabGuT-, U cyabhaT-uOHBI.

Obmas xapakrepuctuka 3neMeHToB VIIA-rpynmbel. OcoGeHHOCTH

XAMHH dropa. ["asioreHOBO1OPOIBI u UX MOJTydeHHE.
lManoreHoBoIOpOIHBIE KUCIOTHI M MX coyin. KaduecTBeHHBIE peakinu Ha
raJlore€HUI-NOHLI. Kucnopoconepxanine COEeqUHEHUS XJIopa.

[IprumeHeHre rajloreHoB U UX BAKHEHIIIUX COCTUHEHUM.
bnaropoansie rassl. [IpuMenenne 61aropoHbIX ra3os.
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB IIPOCTBIX BEMIECTB,
BOJIOPOJHBIX COEIMHEHMM, BBICIINX OKCUI0B M TUAPOKCH]IOB.
Wnentuduxaius HeOpraHMyecKux BEIECTB U HOHOB.

XHUMHUA U KA3HDb

Hayuynbie meronpl mo3HaHus B XUMHHU. VICTOYHHUKH XHUMHUYECKOM
napopmanuu. Ilouck mHPoOpmManuu Mo Ha3BaHWUAM, HUIECHTU(HKATOPAM,
CTPYKTYpHBIM (hopmynaM. XMMUYECKUI aHAINU3, CUHTE3, MOJICIUPOBAaHUE
XMMHUYECKUX TMPOIECCOB U SIBICHUM KaK METOJbl HAYYHOTO MO3HAHMSL.
Marematuueckoe  MOJEIMPOBAHME  IPOCTPAHCTBEHHOTO  CTPOEHUS
MOJIEKYJT OpraHudeckux BemiecTB. CoBpeMeHHbIE (PU3IUKO-XUMHYECKHE
METO/Ibl YCTAaHOBJICHHS COCTaBa U CTPYKTYPhI BEIIECTB.

Xumusa u 310poBbe. JlekapcTBa, (epMEHThI, BUTAaMUHBI, TOPMOHBI,
MUHEpalbHble  BOJBL.  [IpoOnembl, CBsI3aHHBIE C NPUMEHEHUEM
JIeKapCTBEHHBIX IpemnapaTtoB. Bpeanble nOpuBBIYKM U (PAKTOPHL,
paspymiaromue  310poBbe  (KypeHue,  ymnoTpeOlieHne  alKoroJis,
HapkoMmanusi). ParmmonanbHoe nwuranue. [lumessie no6aBku. OCHOBBI
MMUAILEBON XUMHUU.

Xumus B Mmeaunune. PazpaboTtka gexapcTB. XUMUYECKHE CEHCOPHI.

XuMHUs B TOBCEIHEBHOUN >XKM3HHU. MOMOIINE U YUCTSIINE CPEICTBA.
Penennientsl, nHcektunuapl. CpeacTBa JIMYHOM TUTHEHBI U KOCMETHKHU.
[IpaBuna Ge3omacHOW padOTHI C €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMU, CPEICTBAMU OBITOBOW XUMHH.

XUMHA U CeNbCKOe XO35SHUCTBO. MuHepallbHble M OpPraHUYECKUe
ynoopenus. CpencTsa 3alliuThl paCTEHUM.

XuMusg B mOpomblluieHHOCcTH.  OOmme  mpeacTaBieHHs O
NPOMBIIUICHHBIX  CIOCO0aX TMONYyYeHHs XUMHUYECKMX BellecTB (Ha
npuMepe MPOU3BOJICTBA aMMHaKa, CEpHOW KUCIOTHI). [IpomblineHHas
oprannueckas xumus. CbIpbe i OPraHMYECKON MPOMBIIIEHHOCTH.
[Ipobrema  oTX0MOB ¥ TOOOYHBIX  MPOIYKTOB. Haubonee
KPYITHOTOHHA)KHBIE TIPOU3BOJICTBA OPraHUYECKUX coequHeHuid. YepHas u
1BeTHast MeTanyprus. CTEeKIIO W CUIIMKATHAs POMBITIIIEHHOCTb.
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OeH3uHa.

SHEpPruu.

TPaHCIIOPTUPOBKE

Xumus W dHepreruka. IIpuponHble HCTOYHUKM YIJIEBOAOPOJIOB.
[TpupoaHblii ¥ TONMYTHBIA HEPTSIHON Ta3bl, UX COCTaB M HMCIOJIb30BaHHUE.
CocraB Hedtn u ee mepepaborka. Hedrenpoaykrsl. OKTaHOBOE YHUCIIO
Oxpana oOkxpyxarome cpensl mpu HedrenepepaboTke Hu
HEPTETPOIYKTOB.

AJILTepHaTI/IBHBIe HCTOYHHUKU

Xumus B crpoutensctBe. Llement. beron. Ilogbop onTuManbHBIX
CTPOMTEIIBHBIX MATEPUAJIOB B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA.

XHUMHUSA ¥ DKOJIOTHSA. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN Cpeibl U
ero nocinencteua. Oxpana ruapocdepsl, MoUBbl, aTMochepbl, GIopsl U
(ayHbl OT XHMHYECKOTO 3arPSI3HEHHSL.

4. TEMATNYECKOE INTAHUPOBAHUE YYEGHOI'O IIPEAMETA

Ne Paznen / rnmaBa/ Ttema | Komn- | OCHOBHbBIE BU/BI JI€ATENBHOCTH OOydaromuxcs (Ha
y4eOHOro npeaMera BO | YPOBHE YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIN)
4acoB
10 xkaacc/ 1 rog o0yyenus (175 yacoB)
1 ‘ JAmarnocruyeckuii cpe3 1
BBenenue 8 CpaBHUBaTh IIpEIMETHI OpraHn4YecKon u
2 [Ipeamer OpraHUYeCKON 1 HEOPraHU4ECKOU XUMHUH. VYcraHaBiMBaTh
XUMHH. MecTto U poJib B3aMMOCBSI3M OPraHMYEeCKOH XUMUU B CHUCTEME
OpraHMYecKod XUMHUU B €CTECTBEHHBIX HayK M €€ POJib B )KU3HH 001eCTBa
CHCTEME HayK O MPHUPOJIe
3-4 Teopus CTPOCHHUS 2 OOBACHATL  HM3y4YEHHBIE  TOJOXKEHUS  TEOpUU
OPraHMYeCKUX COCTUHEHUHN XUMHYECKOTO ctpoeHus  A.M. Bbyrneposga.
A.M. byrneposa OtpaxxaTb Ha MHUCbME 3aBHUCUMOCTb CBOWCTB
OpraHUYECKUX COEAMHEHHUH OT HUX CTPOCHHUS Ha
IpuMepe U30MEPOB.
5-6 Crtpoenue aToma yriepoaa 2 Paznuyare TOHATHA <OJICKTPOHHAS O00JI0YKa» U
<OIEKTpOHHasi opouTamby. ONUCHIBATH HOPMAIBHOE
U BO30YXXIIEHHOE COCTOSIHHS aToMa yriepojaa u
OoTpaxaTb HMX Ha NHUChbME. XapaKTepu3oBaTh
KOBAJICHTHYI0O U BOJOPOAHYIO CBsi3U. OOBICHATH
MEXaHU3Mbl UX 00pa30BaHUs
7-8 Banentuslie COCTOSTHUSI 2 YcTaHaBnuBaTh COOTBETCTBHUE MEXK]Yy BaJCHTHBIMU
aToMma yrieposja COCTOSIHUSIMM ~ aTOMa  yrjepoJa U TUIAMHU
rubpuauzanuu. OmnpeaensTh 3aBUCUMOCTb MEXIY
rEOMETPHE MOJIEKYJT OPraHUYEeCKHX COCTUHEHHUH 1
TUTIOM THOpUAM3AIMK oOpOuTazel B MoOJIEKylax
YIJI€BOI0POJIOB
9 [IpakTnueckas pabota Ne 1 1 CobmoaTh TpaBUiia TEXHUKH O€30MaCHOCTU IPHU
«KauecTBeHHBI aHanu3 pabote ¢ mabopaTOpHBIM OOOpPYIAOBaHHEM U
OpPraHUYECKUX HarpeBaTeIbHBIMU npubopamu, a TaKkKe
COCIMHEHUI. XUMHYECKUMHU peaKkTUBaMHU, HSKOHOMHO "
9KOJIOTUYECKH TPaMOTHO OOpamiarbcsi € HHUMHU.
HccnenoBate  CcBOMCTBA  M3y4aeMbIX — BEILECTB.
WnentudunmpoBats OpraHMYecKHe BeELIECTBA C
IIOMOIIIbI0 KauecCTBEHHbIX peakuuid. Habmogatsb
CaMOCTOSITENIBHO ITPOBOJAMMBIE OMNBITBI U OTPAXKaTh
UX Ha MHCbME C TOMOINBIO COOTBETCTBYIOIIHUX
YPaBHEHHUH. dukcupoBaTh pe3yabTaThl
HaOmoeHnit M (GopMyaMpoBaTh BBIBOJBI Ha HX
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OCHOBC

I'naa 1. Ctpoenue u 16 | OmpenensTh  NPUHAUICKHOCTH  OPraHUYECKOTO
KJIacCUPUKAIUS OPraHUYEeCKUX COCMHEHUSI K OIpENeICHHOMY KJIAcCy Ha OCHOBE
coe/IMHeH Uil CTPOCHHUS  YIIIEPOAHOTO CKeleTa W HaJIWYHs
Kaaccudurkanus 7 (YHKIIMOHATBHBIX TPYII B COCTABE MOJICKYI
OpraHM4YecKuX
cOoeIMHEeHU I
10 Knaccudukarus 1
YIJI€BO0POJIOB
11-12 Knaccudukarms 2
KHCJIOPOACOACPIKAIINX u
a30TCOIePIKAIINX
COETMHEHUN
13-14 OcHoBBI HOMEHKJIATypbI 2 HaspiBaTh OpraHUYeCKHe COECTMHEHUS B
OpPraHUYeCKUX COCTUHEHUN COOTBETCTBMM C  TpaBWIAMH  HOMEHKJIATYPHI
NIOITAK. HaxoauTh CHHOHUMBI TpPHUBHAIBHBIX
Ha3BAHUN OPraHMYECKUX COCAUHEHMI
15-16 N3omepust B opraHmyeckoin 2 Onpenenstb 3aBUCHMOCTb CBOMCTB OpraHHMYECKHUX
XHUMHH H €€ BUIBI COCMHEHWH OT WX CTPOSHHS Ha MpHUMEpe
n3oMepuu. Pa3nmuyarh THIBI W BUABI H30MEPUHU
MOJIEKYJT OpPraHUYECKHUX COCITMHEHUH.
MoienupoBaTh CTpOSHHE MOJIEKYIT H30MEPOB
Peuntenne 3a7a4 Ha BBIBOJ 9 [IponsBoanuTe pacdeTsl st  BBIBOAA  (HOpMYTT
¢GopmyJibl  OpraHM4YecKoOro OPraHNYEeCKUX COCTUHECHU M.
BelllecTBA
17-18 Omnpenenenue 2
MOJIEKYISIpHOUM (POpMYIIbI O
MacCOBBIM JOJISIM
JJIEMEHTOB
19-21 Onpenenenue 3
MOJIEKYISIpHOHM (POpMYIbI IO
MIPOJIyKTaM CrOpaHUs
22-24 O6o06meHue u 3 Onpenenarb UCTOYHUKKA MHGOPMAIIMH, TOJIy4aTh U
cUCTeMaTH3alusl 3HaHUU T10 aHAIU3UPOBATH uHpopMaInIo, TrOTOBUTh
CTPOEHUIO U KJIaCCHU(PHUKAIUSI UH(GOPMALMOHHBINA MPOAYKT U MPEACTaBISITH €ro.
OpraHUYECKUX COCAUHEHUN CoBepl1IeHCTBOBATh KOMMYHUKATUBHYIO
KOMITIETEHTHOCT, BBICTYHAast nepen
OJIHOKJIaCCHUKaMH.  MoJenupoBarb  MOJIEKYJIbI
BEIIECTB - MPEJICTaBUTENICH pPA3NIUYHBIX KIIaCCOB
OpPraHUYECKUX COCAMHEHUN
25 KonrposbHas padora Ne 1 1 [IpoBoauTh pedekcrio COOCTBEHHBIX AOCTHKEHUN
no Tteme: «CTpoeHue u B TO3HAHMM  KJIAcCU(UKALMUU  OPraHUYECKHUX
KiIaccuukanus COCIMHEHUN, HUX HOMEHKJIATYpbl, HW30MEpUH, a
OpPraHu4vecKux TaK)Ke B MIPOBEJICHUU PACUYETOB I BHIBOJA (POpMYIT
coeIMHeHuID) OpPraHMYeCcKUX  COEAMHEHHIA. AHanu3upoBath
pe3yabTaThl KOHTPOJIBHON pabOThl M BHICTpauWBaTh
YT JTIOCTHKEHHUS JKEJTaeMOTO YPOBHsI YCIIEITHOCTH
I'maBa 2. Peakuum opranmyeckux 6 Onpenenstb TUN U BUJ XUMHYECKON pEakIuu B
coe/IMHEeH Ui OpraHWYeCKONW XWMHUHU. YCTaHABIMBATh AaHAJOTHUHU
26-27 Tumnel XUMUYECKUX peakUui 2 MEXITY KIacCU(pUKAIUIMU peakuuii B
B OpPraHNYecKOi XUMUHU. HEOPraHMYeCKOM M OpraHWYecKOd  XHUMUH.
XapakTepru30BaTh 0COOEHHOCTH peaxkuui
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MOJIMMEpHU3alUU u MOJIMKOHJICHCAIIUH.
IIporno3uposars BO3MOXHOCTb MIPOTEKAHUS
XUMHUYECKUX PEAKIIUI

28-29 PeakunoHHbple yacTHIBI B 2 OOBsCHATH MEXaHU3MBI OOpa30BaHMsSI M pa3pbiBa
OpraHU4YeCcKOu XUMUH. KOBAJIGHTHOH cBs3u. KiaccuuuupoBaTh peakiuu
B3anMHoe BiMsSHHE aTOMOB 0 THUIly pearupyromux (HyKIeo(QHIbHbIE H
B MOJIEKYJaX OPraHMYECKHX ANIEKTPO(MITBHBIC) YaCTUIl U MPUHLIUITY U3MEHEHUS
COEJIMHEHU N cocraBa MOJEKYNIbl. Pa3nmnyare WHIYKTHBHBIN H

Me30MEpHBII ()(HEKTHI.

30-31 O6o06muienne " 2 O0600maTh ¥ CHCTEMAaTU3UPOBATh CBEJCHHUS O THIIAX
cUCTeMaTH3alus 3HAaHUK O XMUMUYECKUX PpEeaKIuii ¥ BHAAX pEarupyromIux
THTIAX XUMUYECKUX PEaKIIHiA gactull. KoHKpeTn3npoBaTh UX Ui PEHICHUs 337134
U BHJAX  pearupyroniux U yIpaKHEHUH
JaCTHI]

I'nasa 3. YrieBoaopoabl 52 | O60o0maTe 3HaHUA W JedaTh  BBIBOJABI O

32-33 AJIKaHBI. Crpoenue, 2 3aKOHOMEPHOCTSAX  CTPOSHHS W XapakTepe
HOMEHKJIATypa, TIOJy4eHHUEe U3MEHEHHS bu3nIecKknx CBOMCTB B
1 (pusuyeckue cBOKWCTBA FOMOJIOTUYECKOM  psiy  allkaHOB.  Paznuyath

MOHATHSL «U30MEP» M «TOMOJIOT». 3aIllMChIBATh
(GopMyIIBI M30MEPOB W TOMOJIOTOB aJKaHOB W
Ha3bIBaTh WX. XapaKTePH30BaTh NMPOMBIILICHHBIE U
1ab0paTOPHBIE CIIOCOOBI MOTYICHUS ATKAHOB.

34-37 XHAMHUYECKUE CBOMCTBA 4 [Iporao3upoBath XUMHUYECKHE CBOMCTBA AIKAHOB Ha
aJIKaHOB OCHOBe ocobeHHocTel ux crtpoenus. [lonreepxaaTh

9TH  TOPOTHO3bl  XapaKTEPUCTUKOM  OOmMX U
OCOOCHHBIX CBOWCTB BaKHEWUIIUX IPEICTaBUTEIICH
aJIKaHOB COOTBETCTBYIOUTUMU ypaBHEHUSMU
peakuuii. OTHOCUTP HX K TOW WIM HWHOU
KJ1accu(pUKarmoOHHO N rpyrrne peaxuuii.
VYcraHaBIMBaTh 3aBUCUMOCTh MEXAY CBONCTBAMH
QlKaHOB M MX MpUMEeHeHHeM. MoaennupoBaTh
MOJIEKYJIbI TaJIOT€HAJIKAHOB.

38-39 AJKeHBbI: CTpOCHHE, 2 O06o00mars 3HaHWA W  JOeJarbk  BBIBOABI O
U30MepHs, HOMEHKJIATypa, 3aKOHOMEPHOCTSIX ~ CTPOEHHS W Xapakrepe
¢buznueckue CBOIICTBa, U3MEHEHUS buznueckux CBOMCTB B
MOJIy4YeHUE FOMOJIOTHYECKOM  psily  ajJKeHoB.  Pasnmuath

HNOHITHUSL «H30MEP» U «TOMOJIOr». 3amuchiBaTh
dbopMynel U30MEPOB U TOMOJIOTOB AalIKEHOB H
Ha3bIBaTh UX. XapaKTEepHU30BaTh MPOMBIIUICHHbIE U
1a00paTopHbIe CIIOCOOBI MOTYYEHHUS ATKEHOB.

40-43 XHUMHYECKHE CBOMCTBa 4 [IporHo3upoBaTh XUMHUYECKUE CBOMCTBA AJIKEHOB Ha
AJIKCHOB OCHOBe ocobeHHocTel ux crtpoenus. [lonreepxaaTh

9TH  TPOTHO3bl  XapaKTePUCTUKOW  OOMMX U
OCOOCHHBIX CBOWCTB Ba)KHEHINUX MpeACTaBUTENCH
QJIKEHOB COOTBETCTBYIOIIMMHU ypaBHEHUSMU
peakunii. OTHOCUTP HMX K TOM WIM HWHOHU
KJIaCCU(PUKAITMOHHON rpyrie peaxkuu.
XapakTepus3oBaTh MEXaHHU3M peaxuu
AEKTPOYUIBHOTO TPUCOEAMHEHUS K aJKeHaM.
YcTaHaBnuBaTh 3aBUCUMOCTH MEXAYy CBOWCTBaMU
QIKEHOB U UX IPUMEHEHHUEM.

44-45 O6o06mieHne u 2 O6o0maTh M CHUCTEMaTH3UPOBATh CBEJCHHUS O
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cUCTeEMAaTH3alusgd 3HAHUU IO
TeMaMm «AJIKaHB "
«AJIKEHBD)

CTPOCHMH, CBOMCTBAX, ITOJIYYCHUM U IPUMEHEHUU
ankaHoB M ajkeHoB. CpaBHMBATh UX. BbINOJIHATH
YIPA)KHEHHSI B COCTABJICHUM PEAKLUN C ydacTUEM
QJIKAaHOB M AJIKEHOB; pEeaKlMi, WIIIOCTPUPYIOIMNX
TEHETUYECKYIO CBSI3b MEKY KJIaCCaMU XUMHMUYECKUX
coenuHeHud. Pemare pacyeTHele 3aadd  Ha
YCTAaHOBJICHHE XUMUYECKOH (POpMYJsIbl BEIIecTBa 10
MacCOBBIM  JIOJSIM  DJIEMEHTOB W IIPOJYKTaM
TOPEHHS.

46-47

AJKUHBI. Crpoenue,
M30Mepusi, HOMEHKJaTypa.
dusznyeckue CBOICTBA.
[Tony4yenue

O06o6miaTe 3HaHMA W JedaTh  BBIBOALI O
3aKOHOMEPHOCTSX CTPOCHHSI MOJICKYJBI alleTHIICHA
U XapakTepe W3MCHECHHS (PU3UYECKHX CBOWCTB B
TOMOJIOTHYECKOM  psly  alKWHOB.  Pasmudars
MOHSITHSI «H30MEpP» W «TOMOJIOT». 3alHChIBaTh
GopMyIBI HU30MEPOB M TOMOJIOTOB QJIKHHOB H
HA3bIBaTh UX. XapaKTEePHU30BaTh MPOMBIIUICHHBIC U
nabopaToOpHbIE  CHOCOOBI  TOJIYYCHMsI  aKMHOB.
Mo 1enupoBaTh MOJIEKYJIBI ATKUHOB.

48-51

XUMHYECKHUE CBOWCTBA

AJIKUHOB

[IporHo3upoBaTh XMMHUYECKHE CBOMCTBA AJIKUHOB
Ha  OCHOBE OCOOEHHOCTE  HX  CTPOEHHS.
[loaTBepxkaare 3TH MPOTHO3BI XAPAKTEPUCTUKOMN
o0mmMXx M OCOOEHHBIX CBOWCTB  BaKHEHIIINX
MpEJICTAaBUTENENH  QJIKHHOB  COOTBETCTBYIOIIMMU
ypaBHEHUSIMH peakiui. OTHOCUTh UX K TOW WU
WHOW  KJIACCH(PUKAIMOHHOW  TPyNIe  peakIiuii.
VYcraHaBnIMBaTh 3aBUCUMOCTh MEXAY CBOMCTBAMH
AJIKUHOB U UX IPUMEHEHHUEM.

52-53

AJIKaaueHsbl. Crpoenue
MoJiekya.  M3omepuss u
HOMEHKJIaTypa

O06o00mare 3HaHWA W  JOedarbh  BBIBOABI O
3aKOHOMEPHOCTSIX CTpOCHUS u Xapakrepe
M3MEHEHUS buzryecKux CBOWCTB B
TOMOJIOTHYECKOM psIy alKaaueHOB. Pasmuvarh
MOHIATHS «H30MEP» M «TOMOJIOD». 3alHChIBaTh
(GbopMyJIBI U30MEPOB M TOMOJIOTOB AJKAJMCHOB H
Ha3bIBaTh UX. XapaKTEePHU30BaTh MPOMBIIUICHHBIC U
71a00pPaTOPHBIE CIIOCOOBI ITOTYUCHUS ATKAIUCHOB.

54-57

CBOMCTBA
Kayuyku.

XUMHAYECKHE
aJIKaJIuEeHOB.
Pesnna

[Tporuo3upoBatb XUMHYECKUE CBOIICTBa
aJIKa/IMeHOB Ha OCHOBE 0COOEHHOCTEH MX CTPOEHHUS.
[ToaTBepxkaaTh ATH MPOTHO3BI XapPaKTEPUCTUKOU
o0mMX W OCOOCHHBIX CBOMCTB  BaKHEHIIMX
peCcTaBUTeNIel ajlKaJueHOB COOTBETCTBYIOUIMMU
ypaBHEeHUsAMHU peakiuii. OTHOCUTh UX K TOW WU
UHOM  KJIacCU(UKAIIMOHHOW  Tpynme  peakuuu.
YcTaHaBnuBaTh 3aBUCUMOCTh MEXAYy CBOWCTBaMU
QJIKa/IMEHOB U X IPUMEHEHHUEM.

58-59

O06o06mcHue u
cHCTEMATH3alMs 3HAHHUH II0
TEMaM «AJIKHHBDY 51
«ANKaIueHbDy

O606H.[ﬂTL U CHUCTCMATU3HUPOBATb CBCACHHA O
CTPOCHHH, CBOﬁCTBaX, MOJIYYCHHU U IMPUMCHCHUU
AJIKNHOB n AJIKaIUCHOB. CpaBHI/IBaTB Hx.
BrimonasaTs YIIpa’XHCHUA B COCTABJIICHUU peaKLII/Iﬁ C
y4aCTUEeM  AJIKHMHOB W aJIKaJUCHOB, peaKHHﬁ,
WITIOCTPUPYIOIIUX TCHCTUUCCKYIO CBA3b MCKAY
Ki1acCaMH XUMHUYCCKUX COCIUHEHMI. Pemiate
PACUCTHBIC 3aJa4YW Ha YCTAHOBJICHUC XUMUYECKOM
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dopmynbl  BemiecTBa 1O MAacCOBBIM  JIOJISIM
3JIEMEHTOB U NIPOJIYKTaM FOPEHUSI.

60-63 Huknoankanel.  Ctpoenue, O06o0mare 3HaHWST W JeJIaTh  BBIBOJABI O
nu30MepHs, HOMEHKJIATypa, 3aKOHOMEPHOCTSIX ~ CTPOEHUSl U XapakTepe
CBOICTBa U3MEHEHHUS (DU3NYECKUX U XUMHUYECKUX CBOICTB B

FOMOJIOTHYECKOM PsIly LHUKIOAIKAHOB.
[Iporuo3uposars XUMHUUYECKUE CBOMCTBA
LIUKJIOAJIKAHOB Ha OCHOBE MX CTPOCHMSI W 3HAHUS
CBOWCTB aJIKAHOB WM QJKEHOB. XapaKTEepU30BaThb
MEXaHU3M PEaKlUU PaJIuKaJIbHOTO 3aMEIEHHUS.

64-67 ApoMarudeckue O06o0mare 3HaHWSIT W JeJaTh  BBIBOJABI O
YTJIIE€BOA0POIbI (apeHsl). 3aKOHOMEPHOCTSIX ~ CTPOEHMSI U Xapakrepe
Crpoenue MOJIEKYJIbI U3MEHEHHS bu3nIecKnx CBOIICTB B
OeH3o7a. duznueckue TOMOJIOTHUECKOM pSAJly apeHOB. XapaKTepu30BaTh
CBOIICTBa u CHoco0bI OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHHUS MOJIEKYJIbI
MOJIy4YEHUS apEHOB OeH30Jla U apoMaTUYEeCKON CBS3U. Y CTaHABIUBATh

3aBUCUMOCTh ~ MEXJIy  OOKOBOM  LIembl0 U
HapylIeHuEM AIIEKTPOHHOU IJIOTHOCTH
COMPSHKEHHOTO p-00jlaka B MOJIEKYlIaX TOMOJIOTOB
OeH3oJla Ha TpuUMepe TojdyoJsia. 3alnuchiBaTh
dbopMynbl HM30MEPOB M TOMOJIOTOB apeHOB H
Ha3bIBaTh WX. XapaKTePH30BaTh NMPOMBIILICHHBIE U
1abopaTOPHBIE CIIOCOOBI MOTYICHUS ATTKEHOB.

68-71 XHAMHUYECKUE CBOMCTBA [Iporno3upoBath XMMHUYECKHE CBOMCTBA APEHOB HA
OeHzona. XJOpUpOBaHHE U OCHOBe ocoOeHHocTel ux crtpoenus. [lonreepxaaTh
TUPUPOBaHUE OeH3ora. 9TH  TOPOTHO3bl  XapaKTePUCTUKOM  OOmMX U
Peakuun 3aMeIleHusl. OCOOCHHBIX CBOWCTB O€H30/la U €ro TOMOJIOTOB
[Ipumenenne 6eH30ia U €ro COOTBETCTBYIOIIMMU  YpPaBHEHHSIMH  pEaKIuil.
TOMOJIOT'OB OTHOCHUTH MX K TOH WJIM MHOU KIaCCU(UKAITMOHHON

rpylne peakinui. YcTaHaBIMBaTh 3aBUCUMOCTH
MEX/1y CBOMCTBAMU apEHOB U UX MPUMEHEHUEM.

72-74 O060011IeHNe u O06o0mare ¥ CHCTEeMAaTU3UPOBATh CBEACHHUSI O
cUCTeMaTH3alus 3HaHUU T10 CTPOEHUM, CBOMCTBAX, MOJIyYCHUU U TNPUMEHEHUU
teMaM «l{uknoankansl» u UKJIOANKaHOB M apeHoB. CpaBHUBaTh  HX.
«ApeHbBI» BoInonHATh ynpaxxHEHUsI B COCTABICHUU PEeaKIuil ¢

y4yacTHEM IMKJIOAJIKAaHOB U AapeHOB; peakUuH,
WUTIOCTPUPYIOIIUX TEHETUYECKYIO CBSI3b MEXIY
KJlaccaMM  XUMHUYECKHX coenuHeHuil. Pemath
pacueTHbIe 3aJjaud Ha YCTaHOBJIEHHE XUMHUYECKOU
dbopMynel  BemiecTBa MO  MAacCOBBIM  JOJSIM
AJIEMEHTOB U MPOJYKTaM T'OPEHHUS.

75-76 I'enetnyeckast CBS3b MEXKIY YcTaHaBnuBaTh T€HETUYECKYIO  CBS3b  MEXKIY

KjracCaMu yrijieBoA0opoaoB

KJIaccaMH YIJICBOJIOPOJIOB, OTPaXKaTh €€ Ha MUChME
I[ECIIOYKOM IIEPEXOJIOB M KOHKPETH3UPOBATh €€
COOTBETCTBYIOIIUMHU ypaBHEHUSIMU peaxiuii.
BoiBomuTh (GopMynbl OpraHUYECKUX BEIIECTB IO
MaccoBOWM JI0leé W MO MPOIAYKTaM CropaHusl.
[IpumeHsaTh 3HAHUS O KAYECTBEHHBIX pEaKIHUAX
YIJIEBOJOPOJOB Ui BBIPAOOTKM TUIaHA 1O HX
uAeHTU(DUKAINH
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77-78

[Ipuponusie HUCTOYHUKU
yTII€BOJIOPOIOB. Hedts,
IIPUPOJHBINA ra3, KaMEHHbIN
yroJib

XapakTepru3oBaTh COCTaB U OCHOBHbBIE HaIlPaBJICHUS
UCTIOJIb30BaHUS U epepaboTKu He(TH, TPUPOIHOTO
raz3a ¥  KaMEeHHOro  yris.  YCTaHaBJIMBaTh
3aBUCUMOCTD MEXAY o0beMaMu 100bIYU
YIJIE€BOJOPOJHOIO Chipbsi B P® u Oroxerom.
Haxomute  B3aMMOCBSA3b  MEXKIYy  H3y4aeMbIM
MaTepuaioM W Oyaymed mnpodeccHoHaTbHOU
JESTENIbHOCTBIO. Y CTaHABIIMBATh MEXIIPEIMETHbBIE
CBS3M C OMOJIOTHEH, XapaKTepu3ysl IPOUCXO0KICHHUE
IPUPOJHBIX  MCTOYHUKOB  YIJIEBOJOPOJIOB, U
du3nveckoit reorpaduei, XapakTepusys
MECTOPOKICHUS IIPUPOJIHBIX HUCTOYHUKOB
yraeBojiopooB B P®. XapakrepusoBaTh IpaBuia
9KOJIOTMYECKH IrpaMOTHOTO MOBE/ICHUS u
Oe3omacHoro ooOparieHus ¢ HeTenpoayKTaMu H
ra3oM B ObITY M Ha IPOU3BOJICTBE

79-80

[IpakTnueckas padora Ne 2
«YTIeBo0pOabD)

CoOmrofate TpaBUjIa TEXHUKHA O€30MACHOCTH TP
pabore ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM W
HarpeBaTeIbHBIMHU npudopamu, a TaKxKe
XUMHYCCKUMH peaKkTUBaMHU, SKOHOMHO u
9KOJIOTUYECKH TPaMOTHO 0Opamarbcs ¢ HAMH.
HccnenoBate  CcBOWCTBA M3y4aeMbIX  BEIIECTB.
UnentudunmpoBarh oOpraHudYecKue BEIIECTBA C
TOMOIIIBI0 KAaueCTBEHHBIX peakmnuii. Habmonats
CaMOCTOSITEIPHO TPOBOJAMMBIE OTBITHI U OTPaXKaTh
UX Ha MHCbME C TOMOILIBIO COOTBETCTBYIOLIUX
YpaBHEHUH. ®UKCUPOBATH pe3yAbTATHI
HaOmoaeHn 1 (QOpMyIUpOBaTh BBIBOABI Ha HX
OCHOBE

81-82

O06001eHne u
cUCTeEMaTH3alus 3HAaHUU II0
TeMe «YTIIEBOIOPOIbD)

O06o0mare ¥ CHUCTEeMaTU3UPOBATh CBEACHHUS O
CTPOCHUH, CBOMCTBAX, IMOJYYCHUU M MPUMEHECHUHU
yriaeBogoponoB. CpaBHMBaTh HX. BBINOJHATH
YIPAXKXHCHHUSI B COCTABJICHUH PEaKIUi C ydacTHEM
YIJCBOJOPOJOB  PasHbIX  KJIACCOB;  pPEaKIHUH,
WUTIOCTPUPYIOIIUX TEHETUYCCKYIO CBS3b MEXKIY
KJacCaMH  YIJICBOJIOPOJZOB. Pemrate  pacyeTHbIe
3aJla4yd Ha YCTAHOBJICHUE XUMHUYECKOH (POpMyIIbl
BEIIECTBA II0 MAaCCOBBIM JIOJIIM DJIEMEHTOB H
IPOIYKTaM TOPCHUS. DKCHEPUMEHTAIBHO
UJICHTU(HUIIMPOBATH 00Pa3IIbl YIIIEBOI0POIOB.

83

KonrpoabHasa paGora Ne2
1o TeMe: «YTrJieBOI0PObI»

[IpoBoauTh pedriekcrio COOCTBEHHBIX JAOCTHXKEHUN
B MO3HAHUM KiIaccu(UKAMKU YTIEBOAOPOJOB, HX
HOMEHKJIATYpbl, U30MEPUU, CBOWCTB, MOJy4YEHUH,
npuMeHeHud. [IpoBoauTh pacueTsl A BBIBOJA
bopmyn YIJIEBOJIOPOIOB. AHanu3upoBaTh
pe3ynbTaThl KOHTPOJIBbHOM paboThl M BBICTPAaMBATh
IyTU JOCTUKEHMS )KEJIAEMOT0 YPOBHS YCIEIIHOCTH

I'1aBa

4. Kucaopoacoaep:xamue

COCIMHCHMU A

46

84-85

Cnuprsl. Cocras,
KIacCUpUKAIUI U U30MEPHUS
CIIUPTOB

OmnpenensiTh  NPUHAUICKHOCTH  OPraHHYECKOTO
COEIMHEHUsI K KJIacCy CIUPTOB M KOHKPETHOW WX
rpynne. [IporHosmpoBaTh (H3MUECKHE CBOICTBa
CIMPTOB HAa OCHOBE BOJOPOJHOHN cBs3H. O600mIATH
3HAQHWS M JIeNaTh BBIBOJBI O 3aKOHOMEPHOCTSX
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CTPOCHUS U XapakTepe HW3MEHEHHs (UINIECKUX
CBOJMCTB B TOMOJIOTHYECKOM Psi1y aJIKaHOJIOB.

86-89

XUMHUYECKUE CBOUCTBA
Hpel[eJIBHBIX OJHOATOMHBIX
U MHOT'OATOMHBIX CHI/IpTOB

[Iporno3upoBaTh XMMHUYECKUE CBOMCTBA CIMPTOB HA
OCHOBE 0cobeHHOcTel ux crpoenus. [lonTBepxaaTh
3TM  TPOTHO3bl  XapakTEPUCTUKOH  OOIHX U
OCOOEHHBIX CBOMCTB CIIMUPTOB M UX FOMOJIOTOB (Ha
npumepe AJIKaHOJIOB) COOTBETCTBYIOIIMMHU
ypaBHEHUsIMH peakiuii. OTHOCUTh UX K TOW WIH
WHOW  KJIAaCCU(UKANMOHHOW TPYIIEe  PEaKIui.
YcraHaBiMBaTh 3aBUCUMOCTb MEXAY CBOMCTBAMH
CIUPTOB W HMX NPUMEHEHHEM. APryMEHTHPOBATh
CBOIO YOEXIEHHOCTh B NAaryOHBIX IOCJIEICTBUAX
AJIKOTOJIM3MA.

90-91

[Tony4yenue cnupToB

XapakTepu3oBaTh CIIOCOOBI MOJIy4CHUS
O0JIJHOATOMHBIX 1 MHOI'OATOMHBIX CITMPTOB.

92-95

denHout. Crpoenue,
(1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC
CBOMCTBA (denomna.

[Ipumenenue denona

Paznuuate cnuptel M genonsl. IIporHo3upoBath
XUMUYECKHE CBOWCTBa (peHOJIA HAa  OCHOBE
OCOOCHHOCTEHl  CTPOEHMSI €ro  MOJIEKYNIbl U
B3aMMHOr0 BJIMSIHUS aTroMoB B Hel. [lonrBep:xkaath
9TH TPOTHO3BI  XAPAKTEPUCTUKOW  OOmMHUX W
OCOOCHHBIX CBOMCTB (heHOJIa COOTBETCTBYIOLIUMU
ypaBHEHUSIMH peakiui. OTHOCUTh UX K TOW WU
WHOW  KJIACCH(UKAIMOHHOW TpyNIe  peakiiuid.
VYcranaBnuBaTh 3aBUCUMOCTh MEXIY CBOWCTBAMHU
denonma wu ero mnpumeHeHueMm. CpaBHHUBATh
KHUCJIOTHbIE  CBOMCTBA  THIPOKCUIICOJEPIKAIINX
BELIECTB: BOJIbl, OJTHO- U MHOTOATOMHBIX CIIUPTOB,
denona. XapakTepu3oBaTh peaxkiuu
ANEKTPOPUIHHOTO  3aMEIIEHUsST B  OCH30JHbHOM
koneite. CoOmomaTh TMpaBWia  SKOJOTHUECKOU
0€30MacHOCTH MPU paboTe ¢ (PEeHOJICOACPIKAITUMU
OBITOBBIMU ITpenapaTaMy U MaTepuaIamMH.

96-97

[IpakTnueckass padota Ne 3
«CnupThl U PEeHOIIBI».

CoOnroiaTh TpaBWIIa TEXHUKU OE30MACHOCTH IIPH
pabore ¢ JabopaTOpHBIM OOOpPYIOBAHHEM H
HarpeBaTeIbHBIMH npubopamu, a TaKXKe
XHUMUYECKUMU  PEAaKTHBaMH, HKOHOMHO u
9KOJIOTUYECKA TPAMOTHO OOpamatbCsi € HHUMHU.
HccnenoBaTh  CBOWMCTBA  M3y4aeMbIX — BEIIECTB.
WneHTudunmupoBath OpraHMYEeCKHE BEIIECTBA C
IIOMOIIIbI0 KAYeCTBEHHBIX peakmnuidi. Habmonats
CaMOCTOSITEJILHO TPOBOJAUMBIC OTIBITHI U OTPaXKaTh
UX Ha THCbME C TIOMOIIbIO COOTBETCTBYIOIIUX
YPaBHCHHI. dukcupoBaTth pe3yJIbTaThl
HaOMroIeHNt ¥ (GOPMYyIHpPOBaTh BBIBOJBI Ha HX
OCHOBE

98-99

O06006111EHNE u
CUCTEMATHU3ALMs 3HAHUU IO
Teme «CUpThI U PSHOITBIY.

O6o0marh W CUCTEMaTH3UpPOBAaTh CBEJICHHUS O
CTPOEHUM, CBOMCTBAX, IOJIyYEHUU U TNPUMEHEHUU
cnupToB U (peHosoB. CpaBHUBaATh HUX. BBINOIHATH
yIpa)KHEHHUs] B COCTaBJIEHUH PEAKUUH C ydacTHEM
NPEJICTaBUTENIEH pa3HbIX KJIAacCOB CHUPTOB W
¢eHonoB.  3amuchIBaTH  YpaBHEHHs  peakuuil,
WUTIOCTPUPYIOIIUX TE€HETUYECKYIO CBS3b MEXIY
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TUMM KJIACCAaMHU COEIUHEHHM. DKCIEPUMEHTAIbHO
UICHTU(QHUIMPOBATE BOJHBIE PACTBOPBI ATAHOJIA,
rIMIeprHa 1 heHoma.

100-101

Anprerunpl:  Kiaccuguka-
1us, u30MepHs,
HomeHkiarypa.  CrpoeHue
MOJIEKYT ©  (U3NUECKue
CBOMCTBA aJIbJIETUJI0B

Onpenenst  NPUHAMICHKHOCTH  OPraHHUYECKOTO
COCIMHEHUSI K KIIACCY AQlIbJICTHIOB WM KETOHOB.
O06o06miaTe 3HaHMA W JedaTh  BBIBOALI O
3aKOHOMEPHOCTSIX CTpOCHUS 5 Xapakrepe
W3MEHEHUS buznuecKux CBOICTB B
TOMOJIOTHYECKOM PSITy aJIbJIETHIOB. MoIemupoBaTh
CTPOCHUE MOJICKYJ alIbJCTHUIOB i KETOHOB.

102-105

XUMHYECKHUE CBOMCTBA
anpaerusioB. KauecTBeHHBIE
pEaKUrH Ha albIETUIbI

[Iporuo3uposars XUMHUUYECKUE CBOMCTBA
aIBJACTUIOB U KETOHOB HA OCHOBE OCOOCHHOCTEN MX
CTPOCHHSL. [TonTBepxnath 9TH MIPOTHO3bI
XapaKTEPUCTUKONW OOMMX M OCOOCHHBIX CBOMCTB
dopmanbaeruaa u ero TrOMOJIOTOB
COOTBETCTBYIOIIIMMHU  ypPaBHEHUSIMH  DPEAKIUH.
OTHOCHUTH MX K TOW WJIM MHOU KIacCU(PUKAIIMOHHOU
rpylme peakiui. YCTaHaBIMBaTh 3aBUCUMOCTH
MEXIy CBOMCTBAMHU aJbJIETHJOB M KETOHOB M HX
MIPUMEHECHHUEM. XapakTepru3oBaTh peaxuio
HYKJI€0(UIBHOTO TTPUCOCTUHEHHS K KapOOHMITHHBIM
COCTMHEHUSIM.

CoOmrofaTh mpaBwiia YIKOJIOTHYECKON 0€30MacHOCTH

npu pabore c (dhopmatbIeTUI0M u
b opMaTbIeTHICO IePIKAIITITMEI OBITOBBIMU
npenapaTamu

106-107

[TpakTtuueckass pabora Ne 4
«AJBIETUIB U KETOHBD».

CoOmoaTh TpaBujIa TEXHUKHA O€30TACHOCTH TPH
pabote ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM H
HarpeBaTeIbHBIMH npubopamu, a TaKxKe
XUMHAYECKUMH  PEaKTHBaMH, HKOHOMHO u
9KOJIOTUYECKA TPAMOTHO OOpamatbCsi C HHAMHU.
HccnenoBaTh  CBOWCTBA  M3Yy4acMbIX  BEIECTB.
WpeHTrduunupoBaTh OpraHUYECKUE BEIIECTBA C
MIOMOIIIbI0 KAYeCTBEHHBIX peaknmii. HabmogaTsh
CaMOCTOSITEJIBHO TPOBOJUMBIC OTIBITHI U OTPaXKaTh
UX Ha THCbME C TIOMOIIBIO COOTBETCTBYIOIIUX
YpaBHCHHI. dukcupoBath pe3yJbTaThI
HaOMroIeHN W (GOPMYIHpPOBaTh BBIBOJBI Ha HX
OCHOBE

108-109

O06006111EHNE u
cTeMaTu3alus 3HaHuH O
KapOOHUIIBHBIX
COCIIMHEHUSX

O6oOumarh M CUCTEMaTH3UPOBAaTh CBEJICHHUS O
CTPOEHHH, CBOICTBAX, MOJYYEHUU M NPUMEHEHHU
KapOOHMIIBHBIX ~ coeauHeHuil. CpaBHMBaTh  MX.
BhINONHATE ynpakHEHUs] B COCTABICHUM PeaKuil ¢
y4JacTHEM INpeAcTaBUTeNei pa3HbIX KapOOHMIBHBIX
COEMHEHUHN. 3amuchiBaTh YpaBHEHHUs peakuui,
WUIIOCTPUPYIOIIUX TE€HETUYECKYIO CBS3b MEXKIY
KapOOHMJIBHBIMM ~ COCIUHEHUSMH M JPYIrUMH
KJlaccaMu OpPraHUYKCKUX BEIIECTB.
OKCIEepUMEHTAIbHO MJCHTU(UIUPOBATh BOJHBIE
pacTBOPBI 3TaHAJs U (GOpMaANIbJETHAA.

110

KonTpouabHnas padora Ne3
1o TemMe:

[IpoBoauTh pedrexcrto cOOCTBEHHBIX AOCTHKEHUN
B TI0O3HAHUU CTPOEHUS, CBOWCTB, MOJY4YEHHUS U
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«Kucaopoacoaep:kaume
COeTMHEeHHUsD»

IPUMEHEHHUS CIIUPTOB, ¢benonoB u
KapOOHUIICOIePKAIIUX COCITUHEHUA.
AHaIM3UPOBaTh PE3yJbTaThl KOHTPOJILHOU pPabOTHI
¥ BBICTpaWBaTh NYTH JOCTHXKCHHUS JKEIAeMOTO
YPOBHSI YCIICIIHOCTH

111-112

KapOoHOBBIC KHUCIIOTBI, HX
CTpoeHHe, KiaccupuKkanus,
HOMeHKJIaTypa. dusnueckue
CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT

Onpenenstb  NPUHAMAIEKHOCTD  OPraHUYECKOTO
COEIMHEHUS K Kjaccy U OIPENENIEHHOW Trpymme
KapOOHOBBIX KHUCJIOT. YCTaHaBJIMBaTh 3aBUCHUMOCTh
(¢u3uUecCKuX CBOWMCTB KapOOHOBBIX KHCIOT OT
CTpoeHUs uX MoJieKyn. O000maTh 3HaHUS U JeTaTh
BBIBOJIbI O 3aKOHOMEPHOCTSX CTPOEHUS U XapaKTepe
U3MEHEHUS bu3ngeckux CBOMCTB B
TOMOJIOTHUECKOM psALy KapOoHOBBIX KuciaoT. Ha
OCHOBE MEXIIPEJAMETHBIX CBsi3ed ¢ Ouojoruein
packpbiBaTh OHMOJOTMYECKYIO pPOJb KapOOHOBBIX
KHCJOT.

113-116

XHAMHYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT

[Iporno3uposars XUMHUUYECKUE CBOMCTBA
KapOOHOBBIX KHCIOT Ha OCHOBE OCOOEHHOCTEH
cTpoeHuss ux Mojekyna. IloaTBepknarb  3TH
MPOTHO3bI XapaKTEPUCTUKON OOIINUX, OCOOCHHBIX U
€AUHUYHBIX  CBOMCTB  KAapOOHOBBIX  KHUCIJIOT
COOTBETCTBYIOIIMMU  YpPaBHEHHSIMH  pEaKIuil.
[IpoBomuTe ananoruu Mexnay Kiaccuduxanue u
CBOMCTBAMHM HEOPraHMYECKUX M OPraHUYECKUX
KHCIIOT.  YCTaHaBIMBaTh 3aBUCHUMOCTb  MEXIY
cBOiicTBaMM  KapOOHOBBIX ~ KHCIOT M HX
IIPUMCHEHHEM. XapakTepu30oBaTh peakuuu
AIEKTPOPUIHLHOTO 3aMEeIEeHUsT OEH30MHON KUCIIOTHI.

117-118

[TpakTuueckass padota Ne 5
«KapOoHOBBIE KHCIIOTBD».

CoOmroath TpaBujIa TEXHUKHA O€30MACHOCTH TPHU
pabore ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM H
HarpeBaTeIbHBIMH npubopamu, a TaKXKe
XHUMUYECKUMU  PEAaKTUBaMH, HKOHOMHO u
9KOJIOTUYECKA TPAMOTHO OOpamiatbCsi € HHUMHU.
HccnemoBaTh  CBOWCTBA  M3y4acMbIX  BEIECTB.
WpeHTrduuupoBaTh OpraHUYECKUE BEIIECTBA C
MIOMOIIIFI0 KAYeCTBEHHBIX peaknuid. Habmogath
CaMOCTOSITEJIBHO TPOBOJUMBIC OTIBITHI U OTPaXKaTh
UX Ha THCbME C TIOMOIIBI COOTBETCTBYIOIIHUX
YpaBHCHHI. dukcupoBaTth pe3yJIbTaThl
HaOMroIeHN W (QOPMYyIHpPOBaTH BBIBOJBI Ha HX
OCHOBE

119-122

CrnoxHbie 3upsIL:
MOJIy4eHue, CTpOEHHE,
HOMEHKJIATypa, (U3NYECKue
Y XMMUYECKHE CBOMCTBA

Ha OCHOBE peaxkumn sTepupuKauu
XapaKTepu30BaTh COCTaB, CBOWCTBA W o0O01acTu
OpUMEHEHUS  CJIOXHBIX  3¢upoB.  HazbBaTh
cioxHble 3¢upsl. [Ipemiarate cnocodbl cMemeHHs
oOpartumoii peakuuu stepudukanun. I[IpoBoauTsb
pacueTsl Ha OIpPEAEIEHUE BBIXOAA IPOAYKTa;
ycTaHOBJIeHHE (OPMYNIBI U CTPOEHUS BEILIECTBA 110
OpOAyKTaM €ro cropaHus (WJIM THJIPOJIN3A).
Habnronate, onuceiBaTh U MPOBOJUTH XUMUUECKUH
skcniepuMenT. CoOnmogaTh MpaBUiIa 3KOJOTHUECKH
IrpaMOTHOTO ¥ Oe3omacHOro  oOpamieHus ¢
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TOpPHOYMMH W TOKCHYHBIMH BCUICCTBAMHU B 6LITy )41
OKpYKalollel cpenie

123-126

XKupsl. CoctaB U cTpoeHHE
MoJiekyan. Dusnueckue u
XUMUYECKHE CBONCTBA
xupoB. Meima u CMC

XapakTepu3oBaTh OCOOCHHOCTH CBOMCTB JKUPOB Ha
OCHOBE CTPOEHMS HUX MOJEKYyl1, a TaKxke
KIaccuUKAIMM  JKUPOB IO HMX COCTaBy U
IIPOUCXOXKACHUIO U MPOU3BOJCTBO TBEP/ABIX KUPOB
Ha OCHOBE PacTUTEIbHBIX Maceil. XapaKTepu30BaTh
MblJIa KaK HaTPUEBbIE M KaJMEBBIE COJIU >KMPHBIX
KapOOHOBBIX KHUCJIOT U OOBACHATH HUX MOIOLIHUE
cBorictBa. Ha OCHOBE MEXIIpEeOMETHBIX CBS3EU C
Ouonorueil packpelBaTb OHOJIOTMYECKYIO POJb
#upoB. CpaBHUBaTh MOIOIIME CBOICTBa MblLIa U

CMC

127-128

O06o00menne "
cucTeMaru3anusl 3HaHUW 110
TeMe «KapboHnoBbie
KUCIoThl. CloKHbIE 3(PUPBL.
Kuper»

O600mare W CHCTEMaTHU3UPOBATh CBEACHUS O
CTPOEHUM, CBOMCTBAX, MOJIyYUEHUU U TNPUMEHEHUU
KapOOHOBBIX KHCIIOT, CJIOXKHBIX (PUPOB U KHUPOB.
BbInonHATE ynpaXXHEHUS! B COCTABIEHUU pEaKIUil ¢
ydyacTHE€M  MpEACTaBUTENEH  3TUX  KJIAcCOB
COCVHEHUM. 3aluChlBaTh YPABHEHUS PpPEAKLUU,
WUTIOCTPUPYIOIINX TE€HETHYECKYI0 CBA3b MEXIY
KJ1accaMu COEJIUHEHUI. DKCIepUMEHTAIBHO
WICHTUQUIMPOBATh PACTBOPHI alleraTa HaTpus,
KapOoHaTa  HaTpus W CHJIMKaTta  HaTpus.
Pacno3naBate 00pasmpbl CIMBOYHOIO Macia U
MaprapmHa

129

KonTpoabHasi pabora Ne 4
no Tteme: «KapOoHoBble
KHUCJI0ThI. ZKUpbL.»

[IpoBoauTh pediiekcrio COOCTBEHHBIX AOCTHIKEHUN
B U3yYCHHUU CTPOCHUS, CBOWMCTB, TOJYYCHHUS H
NpUMEHEHHST ~ KapOOHOBBIX  KHUCJIOT W HX
TIPOM3BOJIHBIX. AHamM3upoBaTh pe3yJIbTaThI
KOHTPOJBHOH pabOThl W  BBICTPAaWBaTh IyTH
JOCTH)KEHUS JKEJIAEMOT0 YPOBHS YCIIEITHOCTH

I'1aBa 5.

YrieBoanl

13

130-131

VYraeBojapl, HX COCTaB H
Kiaccuukanuys

XapaKTepI/ISOBaTB COCTaB YrJI€BOJ0B u nux
KJ'IaCCI/I(l)I/IKaHI/IIO Ha OCHOBE CIOCOOHOCTH K
Tuapoaun3y. VcranaBauBaTh MCKIPEAMETHEIC CBsA3HU
XAMHA H OHOJOTMH Ha OCHOBE PaCKpPLITHUA
OHOJIOrMYECKOH pojin U XUMHUYCCKHUX CBOWCTB
BaKHEHIITHX Hpe,Z[CTaBI/ITeJ'Ief/'I MOHO-, - u
IOJIMCaxXapruao0B.

132-133

Monocaxapuspl.  ['€KCcO3BbL.
I'moko3a u ppykrosa

OnuceIBaTh COCTaB U CTPOCHUE MOJIEKYIIbI TITFOKO3bI
KaKk BeIIeCTBA C JIBOMCTBCHHOW  (YHKIUCH
(amperuaoCIUpPTA). Ha ATOM OCHOBE
IIPOTHO3UPOBATh XUMUYECKHUE CBOWCTBA TIFOKO3BI U
IO ITBEPKIATh ux COOTBETCTBYIOLITUMHU
ypaBHCHUSMU peaKIuid. PackpbiBaTh
OMOJIOTUYECKYIO POJIb TIIOKO3bI M €€ MpPUMEHEHHE
Ha OCHOBEe ee CBOHCTB. CpaBHUBATh CTPOCHHE H
CBOMCTBA ITFOKO3bI M (DPYKTO3HI.

134-135

Jucaxapuapl. Baxnenmue

NpeACTaBUTCIIN

XapakTepu3oBaTh CTPOEHUE [UCAaXapHIOB M HX
cBOMcTBa (ruaposn3). PackpriBaTh OMOIOTHYECKYIO
pOJIb caxapo3bl, JTAKTO3bl U MallbTO3bl. OMHUCHIBATH
OPOMBIIIJICHHOE ~ TMOJYYeHHE  caxapo3bl W3
MPUPOJTHOTO CHIPHSI.
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136-137

[Tonucaxapupl.
Llennrono3a

Kpaxmaur.

CpaBHUBaTh CTpPOEHUE M CBOWCTBAa Kpaxmaia u
LEJUTI0I03bl.  XapaKTepu30BaTh IOJINCAXApUAbl B
npupoae, MX OHOJOTHYECKYI0 pOjb. ONHUCHIBATH
B3alMO/JICHCTBHUE LIEJUIFOJIO3bI C HEOPTraHUYECKUMU U
KapOOHOBBIMU KHCIIOTaMHU - 0Opa30BaHME CIIOKHBIX

2(UpPOB.

138-139

[Ipaktuyeckas pabora Ne 6
«YTaeBoab»

CobmoiaTh IpaBUJia TEXHUKH O€30MaCHOCTU IPHU
pabore ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM W
HarpeBaTelbHbIMU npudopamu, a TaKxke
XUMHYECKUMHU peaKkTUBaMu, HKOHOMHO u
9KOJIOTMYECKH TIPaMOTHO o0OOpamiarsCsi C HHUMHU.
HccnenoBaTte  CBOMCTBA  M3y4aeMbIX — BEIIECTB.
WnentuduumpoBaTh OpraHUYECKHUE BELIECTBA C
MOMOIIbI0 Ka4eCTBEHHBIX peakuuii. HabmrogaTte
CaMOCTOSITENIBHO MPOBOJAMMBIE OMBITBI U OTPAXaTh
UX Ha MHCbME C TOMOIIBIO COOTBETCTBYIOIIUX
YpaBHEHUH. PuUKCUPOBATH pe3yabTaThl
HAOMIOJEHU W (OpPMYyIUpPOBATH BBIBOJBI Ha HX
OCHOBE

140-142

CucremaTusanusa u
0000111eHE 3HAHUN T10 TEME
«YTIeBOIbD)

O06o0mare ¥ CHCTEeMAaTU3UPOBATh CBEACHHUS O
CTPOCHUM, CBOWCTBaX, NPUMEHECHWU W 3HAYCHUHU
YTJICBOJIOB. BuImoaHsTE VIIPaKHCHHS B
COCTaBIJICHUH PEAKIUH ¢ ydacTHEeM TpeCTaBUTEICH
VIJICBOJIOB. 3alMChIBaTh YPAaBHCHHS  peEaKIni,
WUTFOCTPUPYIOIINX T'E€HETHUECKYIO CBS3b MEXITY
KJIaccamu OpraHUYEeCKHX COEMHEHMH.
OKCIePUMEHTAIEHO HICHTU(HUITUPOBATH PACTBOPHI
TJIIOKO3bI M TimiepuHa. OnpeneisaTh HaIudue
KpaxMmaya B MeJie, Xjaede, MaprapuHe

T'1aBa

6. A3oTcoaep:xamme

coeMHEeHHUs

25

143-144

AMUHBEL:
Kiaccudukanus,
HOMEHKJIaTypa, MOJTy4YCHHE.

CTPOCHHUC,

145-148

XUMHAYECKHE CBOMCTBA
aMUHOB

149-150

Axnunng

XapakTepu3oBaTh  CTPOCHHE,  KJIacCHU(UKAIHIO,
W30MEpPUI0 W HOMEHKJIAaTypy aMuHOB. Ha ocHOBe
cocTaBa M CTPOCHUS AaMHHOB OIKCHIBATh UX
CBOWCTBA  KaK  OPraHMYeCKMX  OCHOBAHUH.
CpaBHHMBaTh CBOWCTBAa aMMHakKa, METWIAMUHA W
aHWJIMHA Ha OCHOBE JICKTPOHHBIX MPEJICTABICHUH 1
B3aMMHOTO  BIIMSHHSIT ~aTOMOB B MOJIEKYJIE.
YcraHaBiauBaTh NPUMEHEHHE AMUHOB KaK (DYHKIIHIO
UX CBOMCTB. PacKpbITh POJIb JHUYHOCTH B HCTOPHH
XMMHAUM ~ Ha  TOpUMEpPEe  peakiuu  3UHHHA.
MoienupoBaTh CTPOSHHE MOJICKYJI aMUHOB

151-152

CoctaB u
MOJIEKYII.

AMHMHOKHCIIOTHI.
CTpOEHHUE
Howmenkinarypa
aMHHOKHUCIIOT

XapakTepu30BaTh COCTaB M CTPOCHHUE MOJICKYJ
AMHHOKHCIIOT. [IporHO3MpOBATh pa3iWYHBIC THIIBI
W30MEpUU Yy COCIMHEHWH JSTOTO0 Kiacca W
HOJTBEPXKIaTh X COOTBETCTBYIOLUIMMH MOJAEISIMHU:
rpa¢pudeckumMu (GpopmylnaMH) U MaTepUATbHBIMU.
OnuceiBaTh XMMUYECKHE CBOWCTBA AaMUHOKHCIOT
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153-156

[Tomyuenne u  CcBOWCTBaA

AMHWHOKHCIIOT.

KaK OpraHudeckux amMQpOTEPHBIX COCIAUHCHUHU.
CpaBHMBATh UX C HEOPraHUYECKUMHU aM(OTEPHBIMH
COCANHCHUSIMU. XapaKTemeBaTb HpI/IMeHeHI/Ie
AMHHOKUCIOT  Kak  (YHKIOMIO UX  CBOKCTB.
PackpbiBaTh poOJb aMHHOKHCIOT B (POPMHPOBAHUHU
0€eJIKOBOH JKU3HM Ha IJIaHETE.

157-158

benku  kax
OMOTIOIMMEPHI.
buonorunueckue  QyHkuuu
OenkoB. 3HaYeHHE OEIIKOB

IIPUPOIHBIE

XapakTepu3oBaTh CTPOCHHE (CTPYKTYpPbI OEIKOBBIX
MOJIEKYJT), XUMUUECKHE B OMOJIOTHYECKHUE CBOMCTBA
OEIKOB Ha OCHOBE MEXIPEIMETHBIX CBA3EH C
Oouonorueil. PackpbiBaTh conep:kaHue MpoOIeMbl
0EIKOBOIO ToJIOJIaHUs Ha IUIAHETE U IpejuiaraTh
NyTU €€ pPEelIeHUs.

159-160

HYKJ'IGI/IHOBI)IC KHCJIOTHI

PackppiBaTh  poJb  HYKJIEMHOBBIX  KHCJIOT B
npoueccax HacleJCTBEHHOCTH W HW3MEHYHMBOCTH.
CpaBHHMBATh CTPYKTYpbl O€IKOB M HYKIEHHOBBIX
KHCJIOT. PackpblBaTh CyTh W 3HAY€HHUE TE€HHOU
UHXXEHEpUU U OMOTEXHOJIOTMU. APryMEHTHPOBATh
CBOI0O TO3UIMI0 IO BONpoCy 0e30macHOCTH

HpI/IMeHeHI/Iﬂ TpaHCFeHHI)IX HpO}IyKTOB IIUTAHUS
(TMO).

161-162

[IpakTnueckas padota Ne 7
«AMUHBI, aMUHOKHCJIOTHI,
OenKm».

CoOmroath TpaBUja TEXHUKHA O€30MACHOCTU TpHU
pabote ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM W
HarpeBaTeIbHBIMHU nmpudopamu, a TaKKe
XUMHAYECKUMU peaKkTHBaMHU, SKOHOMHO n
9KOJIOTUYECKH TPaMOTHO 0Opamarbcs ¢ HAMH.
UccnenoBaTh  CBOMCTBA  HM3y4aeMbIX  BELIECTB.
NnentudunmupoBath OpraHMYECKHE BEIIECTBA C
MOMOINbI0 Ka4eCTBEHHBIX peakuuit. HabmrogaTte
CaMOCTOSITEIPHO TPOBOJAMMBIC OIBITHI M OTPaXaTh
WX Ha MHChbME C TOMOIIBIO COOTBETCTBYIOIIHMX
ypaBHEHUH. DuKCUpoBaThH pEe3yNIbTAThHI
HaOMoAeHN U (QOpPMYyIUpOBaTh BBIBOABI Ha HX
OCHOBE

163-164

[IpakTuueckass pabora No 8
«U nentudukanus
OpPraHUYEeCKUX
COEIMHEHUI.

CoOnroiaTh TpaBWIIa TEXHUKH OE30MACHOCTH IIPH
pabore ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM H
HarpeBaTeIbHBIMH npubopamu, a TaKXKe
XUMHUYECKUMU  PEaKTUBaMH, HKOHOMHO u
9KOJIOTUYECKA TPAMOTHO OOpaiiathCsi € HUMHU.
HccnenoBaTh  CBOMCTBA  HM3y4aeMbIX — BEIIECTB.
WNneHTudunupoBath OpraHUYEeCKHE BEIIECTBA C
IIOMOIIIbI0 KAYeCTBEHHBIX peakmnuidi. Habmonats
CaMOCTOSITEJILHO TPOBOJAUMBIC OTIBITHI U OTPaXKaTh
UX Ha THCbME C TIOMOIIbIO COOTBETCTBYIOIIUX
yYpaBHEHUH. dukcupoBaTh pe3yabTaThl
HaOmOAeHN U (GOpPMYTUPOBATh BBIBOJIBI HA HX
OCHOBE

165-166

O06o06mecHue u
CHUCTEMAaTH3alus 3HAHUH 110
yIJIeBOAaM u
a30TCO/ICPIKAIINAM
COEMHEHHUSIM

O606H.[ﬂTL U CHUCTCMATU3HUPOBATb CBCACHHUA O
CTPOCHHH, CBOﬁCTBaX, MNPpUMCHCHUNU W 3HAYCHUU
YriIeBOA0B n a30TCOACPIKALIUX COCIUHEHHUH.
BreimonaaTs YIIpaXHCHUA B COCTABJIICHUU pCaKL[I/Iﬁ C
yY4aCTueM HpeHCTaBHTCHCﬁ YIJICBOJOB )4
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a30TCOJIEPKALINX COEIMHEHHUI. 3anuceiBaTh
ypaBHEHHU peakuumii, HJUTIOCTPUPYIOLIUX
FEHETUYECKYIO CBSI3b MEXKTY KJIacCaMu

OPraHUYEeCKUX COCTUHECHUM.

167

KonTpoabnas padora Ne 5
no Teme:  «YrJjeBojbl.
A3oTcoaep:xamme
COeMHEeHHUsD)

[IpoBoauTh pedraekcuio cOOCTBEHHBIX JTOCTHIKECHUI
B U3YYEHUU CTPOEHUS, CBOWCTB, NOJYYEHUS U
OPUMEHEHUsT  YIJIEBOJAOB U A30TCOJEpIKaIIUX
COEIMHEHUI. Ananu3upoBaTh pe3yabTaThl
KOHTPOJIBHOM  paboOThl W  BBICTPAaWBaTh IyTH
JIOCTHUKEHHS J)KEJIAaeMOI'0 YPOBHS YCHEIIHOCTH.

T'n1aBa 7. Dbuosgornueckun
AKTUBHBIE COeTMHEHUA

168

Butamuusl

Ha ocHoBe mMexnpenMeTHbIX CBs3ei ¢ OMoJIoTHel u
9KOJIOTHEN XapaKTepu3oBaTh pOJib BUTAMUHOB JJIS
COXpAaHEHUS M TOJJepKaHMs 3J0POBbS YEJOBEKA.
KnaccupunupoBath BUTaMUHBI O MPHU3HAKY HX
OTHOIIEHMs] K BoJe uiau kupaMm. OnuchBaTh
aBUTAaMUHO3bl M UX NpoduiaakTuKy. Pacno3HaBaTh
BuTamMuHbl A, C u D.
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DepMEHTHI

XapakTepu3oBaTh (PepMeHThl KaK OHOJIOTHMYECKUE
Katajau3aTopbl OenkoBoil mpuponsl. CpaBHUBATh
(bepMeHTbl C HEOpPraHWYECKUMH KaTaau3aTopamH.
PackppiBaTh uX poJib B OMOJIOTMH M MPUMEHEHUE B
npoMblieHHocTy. KiaccuduuupoBaTh (epMEHTHI.
VYcraHnaBiauBarth 3aBHCUMOCTh AKTUBHOCTH
depmenTa ot Temneparypsl 1 pH cpenpl.
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[TpakTuueckass pabora Ne 9
«/letictBue ¢depmeHTOB Ha
pa3IMYHbBIC BEIIECTBAY.

CoOmroath TpaBujIa TEXHUKHA O€30MACHOCTH TpHU
pabore ¢ JaboOpaTOpHBIM OOOpPYIOBAHHEM H
HarpeBaTeIbHBIMU npubdopamu, a TaKke
XUMHYECKUMHU peaKkTUBaMu, HKOHOMHO u
9KOJIOTHYECKH TIPaMOTHO oOpamaTbCsi C HUMHU.
UccnenoBath  CBOMCTBA  HM3y4aeMbIX  BELIECTB.
Habmoate caMoCTOSTENBHO TPOBOIUMBIE OTIBITHI U
oTpaxaTb HUX Ha MHUCbME€ C  IIOMOIIbBIO
COOTBETCTBYIOIIUX  ypaBHeHUU.  DuxcupoBaTh
pe3ynbTaThl  HaOMIOAEHUM U QOpMYIHPOBATH
BBIBOJIbI HA X OCHOBE
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I'opmonsl

XapakTepu3oBaTh TOPMOHBI KaK OHMOJIOTHYECKH
AKTHBHBIC BEIIIECTBA, BHITIOHSIONIUE SHIOKPUHHYIO
PErylslUI0  JKU3HENEATEIbHOCTH  OpPraHHU3MOB.
KnaccudumupoBaTs TOPMOHBI M Ha3bIBaTh HX
OTIEIIbHBIX MPEACTaBUTENICH: ACTPANOI,
TECTOCTEPOH, WHCYJIWH, aJpeHanuH. PackpbiBaTh
POJIb TOPMOHOB JInE| HCII0JIb30BaHUs B
MEIUIMHCKUX IEJIIX.

172

JlexapcTBa

XapakTepu3oBaTb ~ NPUMEHEHHE  JIEKAPCTB B
dapmakoTrepanun M xumuoTepanuu. OcBauBaTh
HOPMBI 3KOJIOTHYECKOT0 U 0€30MacHOro ooparieHus
C JleKapCTBEHHBbIMU THpenapaTamu. DopmMupoBaTh
BHYTpEHHee YOeXJeHHEe O HENpHUEeMJIEMOCTH Jaxe
OJIHOKPaTHOTO IIPUMEHEHHUS HapKOTHYECKHX
BEILIECTB
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[Tpaktuyeckas padora Ne 10

CO6J’IIO)IaTB IpaBHJjia TCXHUKU 0€30IMacHOCTH 1pu
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«Anamms
JIEKApCTBEHHBIX
MpenapaToBy

HEKOTOPBIX

pabore ¢ 7abOpaTOpHBIM OOOpyIOBaHHUEM U
HarpeBaTelbHbIMU npubopamu, a TaKke
XMUMHYECKUMHU peaKkTUBaMu, HSKOHOMHO U
IKOJIOTUYECKH TPaMOTHO oOpamarbcs C HHUMHU.
HccnenoBaTte  CBOMCTBA  M3y4acMbIX — BEIIECTB.
WnentudunmpoBars OpraHMYecKHe BEIIECTBA C
IIOMOUIBI0 KAuyeCTBEHHbIX peakuuil. HabmonaTth
CaMOCTOSITEJIbHO ITPOBOJAMMBIE OMBITHI M OTpa’kaTh
UX Ha MHCbME C TOMOILIBIO COOTBETCTBYIOIIUX
YpaBHEHUM. PuKCUpPOBATH pe3yabTaThl
HaOmroneHnit M (OpMyIMpPOBATH BBIBOJBI Ha HX
OCHOBE

174-175

O06001ee MOBTOpEHHE IO
TEME: buonoruueckn
AKTUBHBIC COCAMHCHUS

O600mare W CHCTEMaTHU3UPOBATh CBEACHUS O
OMOJIOTUYECKH aKTUBHBIX COCTUHEHUSX

11 xanacc/ 2 rox ooyuenus (175 yacon)

I'nasa 1. Ctpoenue aroma

AprymMeHTHpoBaTh OHUMAHHUE CJIOKHOTO CTPOEHUS

1 Beenenue. aToMa U COCTOSITEJIBHOCTH Pa3IMYHBIX MOJENEH,
Crpoenue atoma OTPAKAKIIMX 1TO CTPOEHHUE. XapaKTEpPU30BaTh
KOPIYCKYJIIPHO-BOJHOBOM Jyanu3m YacTHIl

MHKPOMHUDA.

2 CrpoeHue aTOMHOTO sJIpa. XapakTepu3oBaTb CTPOCHHME AaTOMHOrO siapa U
N3oTtomsl. SAnepHbie HYKJIOHBI. JlaBaTb COBpPEMEHHOE OIpEeIICHNe
peaxkuuu HNOHATHUSL  «XUMHUYECKUH diaemMeHT». Paznuyath

HYKJIUJbI, U300apbl U U30TOIBI.

3 CoctosiHME DBJEKTpOHA B XapakTepu3oBaTh COCTOSIHHE JJIEKTpPOHA B aTOME.
atome. KBaHTOBBIC UnCna O0600maTe MOHATHS «OPOUTATB) U «IIIEKTPOHHOE

00J1aKO0Y.

4 Crpoenue AIIEKTPOHHBIX XapakTepru30BaTh BAJIEHTHbIE BO3MOXHOCTH aTOMOB
o0oJt0ueK aTOMOB. XUMHYECKUX 3JIEMEHTOB, 00yCIIOBJICHHBIE
DNeKTPOHHBIE u paznuuHbiMU  QakTopamu. CpaBHHUBATH MOHSTHS
ANIEKTPOHHO-TpaduyecKkue «BAJICHTHOCTBY U «CTETIEHb OKUCIICHUS.
hopmyIBI

4 OTtkpbITHE .N. XapakTepu3oBaTh MYTH CTAHOBJICHUS HAyYHOU
MenpeneeBsiM Teopuu Ha mpumepe OTKpbITus [leproamueckoro
Ilepuoanueckoro 3akoHa 3aKOHA.

6 [lepuoguueckuii 3aKoH H XapakTepu3oBaTh pPa3BUTHE HAy4YHOW TEOpUU Ha

CTPOCHHC aTOMA

npuMepe YTOYHEHUS (bopMyITUPOBOK
[Tepuoauyeckoro 3aKOHa. YcTanaBiuBath
3aBUCHUMOCTD MEeXIY CTpOEHUEM aToMa

XHAMHYECKOr0 »JJEMEHTa M €ro IIOJIOJKEHHEM B
[lepronnueckoit cuCTEME XUMHYECKUX DJIEMEHTOB
HA.N. MenneneeBa. OmnuchiBaTh MNEPUOJAUYECKOE
W3MEHEHUE CBOMCTB JJIEMEHTOB: pajaudyca aroma,
JJIEKTPOOTPULIATEIIBHOCTH.
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7 3aBUCUMOCTh CBOMCTB 1 AprymMeHTupoBaTh 3aBUCUMOCTh CBONCTB
2JIEMEHTOB U COEIMHEHUH OT AJIEMEHTOB U COEJUHEHMM OT HMX IIOJIOKEHUS B
1504 IOJIOKEHHUS B [Tepuonnueckoi CHCTEME. [IporaosupoBarb
[Tepuonnueckoit  cucreme. CTpOEHHE aroMa H  CBOWCTBA  XMMHUYECKUX
3nauenue [lepuoamyeckoro 3JIEMEHTOB M 00Pa30BaHHBIX UMU COCIMHEHUHN OT UX
3aKOHa M0JIOKEHHUS B [lepuoanueckoit CUCTEME.

XapakrepuszoBaTbe  3HadueHue  [lepmommueckoro
3aKOHa.

8 Oo6o06uienne " 1 O6o0marh W CUCTEeMaTH3UPOBATh CBEICHHS O
cUCTeMaTH3alusl 3HaHUU 110 CBOMCTBax XUMHUYECKUX 3JIEMEHTOB u
teMe «CTpoeHre aromay 00pa30BaHHBIX MMM COEJAWHEHUN OT CTPOCHMS HX

aTOMOB.

9 KonTposabnas padora Ne 1 1 Boinmonnate  ympaxHenuss no Tteme «CTpoeHue
no teme: CToeHne aroma atoma». IlpoBoguth peduiekcuio COOCTBEHHBIX

JOCTWKEHUH B  M3YYEHMM CTPOEHHS  aToMa.
AHanu3MpoOBaTh Pe3yiIbTaThl KOHTPOJIHLHOU PaOOTHI
U BBICTpauBaTh IyTH JOCTHXKEHUS HKEIaeMOro
YPOBH$ YCIIEHIHOCTHU

I'maBa 2. CrpoeHue BelecTBa. 15 | Xapakrepr3oBaTh XUMHUUYECKYIO CBSI3b KaK IMPOIIECC

JucnepcHble CMCTEMbI H PacTBOPbI. B3aMMO/ICICTBUS aTOMOB C 00Opa30BaHUEM MOJIEKYII,

10 Xumuueckasi cBs3b. MoHHas 1 votos 1 PAIHKATIOB. Knacenpumposats
CBA3L XUMHUYECKUE CBS3H. YCTaHaliJ'II/IBaTL 3aBHCHUMOCTh

MEXAY THUIOM XHMHYECKOM CBSI3U U THUIIOM
KPHUCTAJUTMYECKOMN PEIIETKHU.
XapakTepru3oBaTb HOHHYIO XHMHUYECKYIO CBS3b.
[IporHo3upoBaTh CBOWCTBAa BEIIECTB C HWOHHOMU
KpUCTaUTMUeCKo perieTkoi. Knaccupunmposats
MOHBI TI0 Pa3IMYHBIM MTPU3HAKAM.

11 KoBanentHas cBs3b 1 XapakTepu3oBaTh  KOBAJCHTHYI0  XHUMHYECKYIO
cBsa3b. KiaccubunupoBaTth 3TOT THUII CBSA3H 110
JNEKTPOOTPUIIATENILHOCTH, 1o Croco0y
NEPEeKpPbIBAaHUS  JJIEKTPOHHBIX  OpOuTasNel, 1o
KpPaTHOCTH, 110 MEXaHU3My 00Opa3oBaHMUsl.
YcTaHaBnuBaTh 3aBUCUMOCTb MEXY MOJISPHOCTHIO
MOJIEKYJIBI M €€ T€OMETPHEH.

12 Mertannuueckas CBI3b 1 XapakTepru3oBaTh METAJUIMYECKYI0 XHMUYECKYIO
CBsA3b.  YCTaHaBJIMBaTb  3aBUCUMOCTh  MEXKIY
buznueckumMu CBOMCTBaMH METaJIJIOB u
METAIINYECKON KPUCTAIIMYECKOHN perIeTKon

13 Bonoponnas CBSI3b. 1 XapakTepru30oBaTh BOJIOPOJAHYI0 XUMHUECKYIO CBS3b.
OcHoBHbIE THUIIBI Knaccudumnuposare 3T1oT THI CBSI3U. PackpbiBaTh
MEXMOJIEKYISPHOTO OMOJIOTUYECKYI0O POJIb  BOJOPOJHON CBA3H B
B3aUMO/ICHCTBUS OpraHu3anun CTPYKTYP OHMOIOIMMEPOB.

XapaxkTepus3oBaTh OCHOBHBIE THUIIBI
MEXMOJIEKYISIPHOTO B3aUMOIEHCTBUS

14 Enunas pupoaa 1 ApryMeHTHpOBaTh OTHOCHUTEIBHOCTb THIIOJIOTUU

XMUMHUYECKUX CBSI3EH XMMHMUYECKUX CBA3€H Ha OCHOBE €IUHCTBA MX
IIPUPOJIbI
15 IIpoctpancTBeHHOE 1 Ha ocHOBe BHYTpUIpEOIMETHBIX  CBSI3€H  C

CTPOCHUEC MOJICKYJI

OpFaHquCKOﬁ XUMHEH OCYHICCTBJIATL TIEPCHOC
CBeJICHUI 0 FI/I6pI/II[I/I3 alun SJICKTPOHHBIX
Op6HTaHeﬁ WU Ha HCOPraHMYCCKUC BCIICCTBA.
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VYcraHaBnuBaThb  3aBUCUMOCTb ~ MEXKIY  THUIIOM
ruOpuIu3ai  3JEKTPOHHBIX  OpOuTasNell |
FEOMETPUEN OpraHMYECKUX M HEOPraHMYEeCKHUX
MOJIEKYJI

16 Teopus CTPOEHMUS @opMyIMpOBaTh OCHOBHBIE IOJIOKEHUS TEOPUU
XUMHMUYECKUX COECTUHEHUM XMMHYECKOTO CTPOCHMSI OPraHUYECKUX COEANHEHUN
U COBPEMEHHOM TEOpUM CTPOEHUS U MOATBEPXKAATh
ux npuMepaMu u3 OpraHHYecKon u
HEOPraHU4eCKOU XUMHUH. XapakTepu3oBaTh
SIBJICHUE U30MEPUU U MOATBEPXKIATh €€ MpuMepaMu
M30MEPOB U3 OPraHUYECKOM M HEOPraHUYECKOU
XUMHUHU. YCTaHaBIMBaTh 3aBUCUMOCTb CBONCTB
OpraHMYeCKUX W HEOPraHWYEeCKHX BEIIECTB OT
B3alMHOT'O BJIUSIHUSI aTOMOB B MOJIEKYJIax.
17 OcHoBHbIE HaIlpaBJICHUS XapakTepu3oBaTh 3aBUCUMOCTb CBOMCTB BEILECTB
Pa3BUTHS TEOPUU CTPOCHUS HE TOJIbLKO OT XHMMHMYECKOro, HO M OT HUX
JJIEKTPOHHOTO U TMPOCTPAHCTBEHHOI'O CTPOCHUS.
OOBSACHATH CBOMCTBA MOJIEKYJl OpPraHMYECKHUX
BEUIECTB KaK (QYHKIHIO HUHAYKIMOHHOTO U
Me30MepHOro 3¢ (heKkToB
18 [Tonumepsl opraHuyeckue u XapakTepu3oBaTh YHUBEPCAIbHBIN Xapaxkrep
HEOpraHUyYecKue MOHATHUS  «HOJUMEPBD» Ui OpPraHUYeCKUX U
HEOpPraHMYECKUX BEIIeCTB, KIacCu(PUIUpoBaTh UX U
apryMEHTHPOBAHHO PacKpbIBAaTh UX POJIb B JKUBOU U
HEXUBOU NMPUPOJE U )KU3HU YEIOBEKa
19 YucTele BemecTBa U CMECH. XapakTepu3oBaTh UHCThIE BEIIECTBA M CMECH.
PacTtBOpBI KnaccudunupoBarh XHUMHUYECKHE BEIIECTBA 10
YUCTOTE PACTBOPOB B 3aBUCHUMOCTH OT COCTOSIHUSA
PacTBOPEHHOTO BEILECTBA (MoneKysipHbIE,
MOJIEKYJIIPHO-HUOHHbBIE, HOHHBIE).
20-21 CrnocoOsl BBIPKEHUS OmnepupoBatb KOJIMYECTBEHHBIMHU
KOHIIEHTPALIUHA PACTBOPOB XapaKTEPUCTUKAMU  COAEPKAaHUSI PACTBOPEHHOIO
BEILIECTBA.
Pemlarp  pacuerHble 3agaud ¢ IPUMEHEHUEM
MNOHATUI «PacTBOPUMOCTBY, «KOHUEHTpanus
pacTBOPOBY, «PACTBOPEHUE KPUCTAIIIOTUAPATOBY.
22 [londatue o OUCHEPCHBIX XapakTepu3oBaTh JUCIIEPCHBIE CHUCTEMBI.
CUCTEMAX, ux Knaccupumuposare  ux.  PackpeiBath  poiib
KJaccuuKanus U 3Ha4YCHHe JUCIIEPCHBIX CUCTEM B IPUPOJIE, HA IPOU3BOJICTBE U
B OBITY.
23 O06006111EHNE u O06o0mare M CHCTEeMAaTU3UPOBATh CBEACHHUS O
cucTeMaTru3anusi 3HaHWM 110 TUIOJIOTUU XUMHUYECKUX CBA3EH u
TeMe «CTpOEHME BELIECTBA. KPUCTAUIMYECKOM CTPOEHUHM BELIECTBA, O YHUCTHIX
JlucnepcHble  CUCTEMBI U BEILIECTBAX U CMECSAX.
pacTBOpBD»
24 KonrpoabHasa paGora Ne2 BeimonusaTe ynpaxknenus no Tteme «CTpoeHue

no Teme: Crpoenne
Bemecrsa.  JlucnepcHeble
CHCTEMbI H PACTBOPBI.

BeulecTBa. JlucnepcHele CHCTEMBI U PacTBOPBD».
[IpoBoauTE pediaekcuio cOOCTBEHHBIX TOCTUKEHUIN
B U3YYEHUU CTPOEHUS BEUIECTBA, YUCTHIX BELIECTB U
cMmeceil. AHaJIM3UPOBaTh Pe3yJbTaThl KOHTPOJIBHON
paboThl W  BBICTpPauWBaTh IMYTH  JOCTHIKEHUS
YKEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH
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I'naBa 3. XuMun4yeckue peakuuu

26

XapakTepu30oBaTh NMPU3HAKU XUMUYECKUX PEAKLIUM.

o5 Koacondmrar 1 OTrnuyate WX OT SAEPHBIX. XapaKkTepu30BaTh
. SJICPHBIE PEaKIUN U OTPAXKaTh 3Ty XapaKTEPUCTUKY

XUMHUHCCKUX — peaKiii 110 Ha MMHUCHME C IOMOIIBIO YpaBHEHUI.
auery 1 cocTasy KnaccupunupoBaTh XMMUYECKHE PEAKLIUHU TI0 YUCITY
Pearipylomux  BCUICCTB 1 U COCTaBy pEardpylooluX BEIIECTB H APYTHM
ApYTUM HpH3HAKAM NpU3HAKaM. YCTaHaBIMBaTh OOIIee W PA3IUIHOE
JUIL JaHHOM KJIacCH(HUKAMM B OPraHUYECKOH H

HEOPraHUYECKON XUMUHU.

26-27 Knaccugukanus peakiuii mo 2 XapaxkTepu3oBaTh OKHUCJIUTEIBHO-
W3MEHEHUIO CTEIECHEN BOCCTaHOBUTEJIbHbBIC peakuuu (OBP).
OKHCJICHUS aTOMOB Knaccupumuposats OBP.

28-29 CocraBnenne  ypaBHEHH 2 CocraBnsiTh ypaBHEHHS OKHCITUTEIFHO-
OKHCITUTEIBHO- BOCCT@HOBUTEIIbHBIX peakuuit METOJIOM
BOCCTaHOBHTEIIBHBIX AJIEKTPOHHOTO OajlaHca ¥ METOJIOM TIOIyPeaKInii.
peakuui

30-31 TernoBeie 3 dexTs 1 2 XapakTepru3oBaTh Havaia TEPMOINHAMHUKH.
MPUYMHBI IPOTEKAHMS OTpaxxaTh Ha MMCbME TEPMOXUMHYECKUE PEAKIIUU U
XAUMUYECKUX PEaKITHii MPOU3BOJUTH  pacueTbl Ha  HX  OCHOBE.

[Iporao3upoBaTh BO3MOKHOCTb POTEKAHUS
XUMHYECKON PEaKIUH.

32-33 Pacuerst o 2 Hcnb30BaTh  TEPMOXMMHYECKHE YPABHEHUS JUIS
TEPMOXHUMHUYCCKUM pacdyetamaccel (0Obe€Ma) YYACTHHKOB PEaKIIUH,
YpaBHEHUSIM KOJIMYECTBA TEIUIOTHI W  TEIIOBHIX 3(derTon

peakuuii

34-35 CkopocTb XUMHUYECKOM 2 XapakTepru3oBaTh CKOPOCTh XUMUUYECKON PEAKIINH U
peaKIuu yCTaHABIMBaTh  3aBHCUMOCTb ~ MEXIy  OTOH

BCJIMYMHON W Pa3lUYHBIMH (aKTOpaMH: TPHPOAA
pearupyomumx BEILIECTB, KOHILIEHTpAaLus,
TEeMIlepaTypa, IOBEPXHOCTh  CONPHKOCHOBECHUS
BemecTB.  M3y4yaTh  3aBHCHMOCTH  CKOPOCTH
XAMHUYECKOH peakmuu OT 3THUX (PAKTOPOB ITyTEM
HaOJIOACHUS u OTIMCAHUS XUMHYECKOTO
9KCTIEPUMEHTA C IOMOIIBIO POJHOTO S3bIKA U S3bIKA
XUMUH

36 KaTanus u kaTaam3aTtopbl 1 XapakTepu30BaTh KaTalM3 M KaTalu3aToOpbl Kak
CIIOCOOBI  YIPaBJICHUS CKOPOCTBIO XHMHYECKOM
peakuuu. OnuChIBaTh MEXaHW3M T'OMOI'E€HHOTO,
TeTEPOTreHHOT0 U (PepPMEHTATHBHOTO KaTaJIH30B.

37-38 XHWMHYECKOE paBHOBECHE 2 XapakTepu3oBaTh XHMHUYECKOE pPAaBHOBECHE H
IPOTHO3UPOBATH CIIOCOOBI €r0 CMELICHUSL.

39-40 Pemenue 3amay 1o TeMme 2 Pemate  pacueTHhie 3amauM 1O  XMMHYECKOM
«CxopocThb XUMUYECKOH KUHETHKE U XUMHUYECKOMY PaBHOBECHIO
peaKIuu. XuMuueckoe
paBHOBECHE»

41 ITpaktuyeckas pabora Ne 1 1 [IpoBoaNTh, HAOMIONATH M ONMUCHIBATH XUMUYECKUIN
«CxopocTh XUMUYECKUX 9KCIEPUMEHT C MOMOIIBIO POJIHOTO SI3bIKA U SA3bIKA
peaxuuii» XUMUH. CobmnronaTh npaBuiIa TEXHUKHU

0€3011aCHOCTH

42 ITpakTnyeckas pabora Ne 2 1 [IpoBoNTh, HAOMIONATH M OMUCHIBATH XUMUYECKUH
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«XUMHYECKOE PABHOBECHE)

3KCHepI/IMCHT C IIOMOIIBIO pO,HHOI‘O SA3bIKA U sA3bIKA
XUMHH. CobnronaThb IpaBuia TEXHUKU
0€30IMaCHOCTH

43-44

DNEKTPOIUTHYECKAs
M CCOIMALIUS

Ornpenensrtsb
«CHEICKTPOIHUTHI,
JICCOIHALINS.

MIOHATHUSA «QIEKTPOJIUTHD,
«QIEKTPOJIUTHYECKAS
@opMyIHpOBATH OCHOBHBIE
IIOJIOKEHUS TEOPUU ANEKTPOJIUTUYECKON
qucconManuy.  XapakTepu3oBaTb — CIOCOOHOCTh
JJIEKTPOJINTA K JUCCOLMALMU HA OCHOBE CTEICHU
JNIEKTPOJIMTUYECKOM  JUCCOUMAUMM W Cpeny
pacTBopa Ha ocHoBe mnoHsATUs pH. 3anuceiBaTh
YPaBHEHUS  DJIEKTPOJIMTUYECKOM  JUCCOLMALIUM.
CpaBHUBaTh  3JEKTPONPOBOJHOCTb  PacTBOPOB
JNEKTPOJIUTOB. IIpenckassiBaTh CMeEIIeHue
paBHOBECUS IUCCOLUALIMN CJIA0BIX KUCIIOT.

45

CBolicTBa
JJIEKTPOJIUTOB

pPacTBOpoOB

OnuchIBaTh CBOMCTBA PACTBOPOB IEKTPOJUTOB KaK
GYHKIIMIO 00pa3yOMMXCs MPU AUCCOIMAIINN HOHOB
U OTpaXaTh MX Ha MHChbME C TMOMOIIBIO HMOHHBIX
ypaBHeHUH. OnpenensiTe BO3MOXKHOCTh TPOTEKAHUS
peaKIuii MeX Iy paCTBOPAMH JIEKTPOJIUTOB

46-47

IMuaponns

XapakTepu3oBaTh  THAPOJIM3  Kak  OOMEHHOE
B3aMMOJCUCTBHE BENISCTB C BOJOW. 3amHChLIBATH
YpaBHEHUSI PEAKIUN THUAPOJHN3a PA3THUHBIX COJICH.
Paznuuate ruAponM3 1O KATHOHY W aHUOHY.
[IpenckaspiBaTh peaKIUIo CPebl BOJHBIX PACTBOPOB
coJieil, 0Opa30BaHHBIX CHJIBHBIM OCHOBAaHHWEM U
c71a00M KHCIOTOH, cJ1a0BbIM OCHOBAHHWEM M CHILHOM
KHCJIOTOM.

PackpeiBaTh  ponp  oOpaTUMOTO  THUIPOJIK3A
OPraHWYEeCKUX COCIUHEHWH KaK OCHOBHI OOMeEHa
BEIIECTB B JKMBBIX OpraHU3Max W O0OpPaTUMOTO
rugpoim3za AT®D kak OCHOBBI SHEPreTHYECKOIO
oOMeHa B )KMBBIX OpraHHU3Max.

48

[Ipaktueckas padota Ne 3
«I'unponus»

[TpoBOIMTH, HAOIIOAATH M ONMUCHIBATH XUMHUYCCKUI
9KCIIEPUMEHT C TOMOIIBIO POIHOIO SI3bIKA M s3BIKA
XHMHH. CoOmronars IpaBUIIa TEXHUKHU
0e30I1aCHOCTH

49

O00011IeHue u
cHUCTEMaTU3alus 3HAHUH 110
TEME «XUMHYECKHE
peaKInm

O06o0mare M CHCTEeMAaTU3UPOBATh CBEACHHUSA O
KJacCu(UKAIMM W 3aKOHOMEPHOCTSX IPOTEKaHUs
XUMUYECKUX pEaKkmuii B TaKUX BaKHEHIIUX
pasHOBHIHOCTAX, Kak OBP u peakumu ruapoamnsa

50

KonrpoabHnasa padora Ne 3
nmo TeMe: «XHMHYECKHE

peakuumy

BoinonHATh ynmpakHEeHUsT MO TeMe «XUMUYEeCKUe
peakium». IIpoBoaute pedrexcuo coOCTBEHHBIX
JMOCTIKEHUI B M3yYEHHHM THUIOJIOTUH XUMHUYECKHX
peakuuif,  TEepMOJMHAMMKM ¥  XUMHUYECKOH
KUHETHKH. AHanm3upoBaTh pe3yJbTaThl
KOHTPOJIBHOM  paboOThl W  BBICTpPAauBaThb IyTH
JOCTHKEHMS JKEJIAEMOI0 YPOBHS YCIEMIHOCTU

I's1aBa 4.

BemecrBa M UX cBOMCTBA

110

51-52

Knaccudukarus
HEOPraHNYECKUX BEIIECTB

KHaCCI/I(bI/ILII/IpOBaTL HEOpraHn4eCkue BCHICCTBA IIO
Pa3HbIM IIPpHU3HAKAM.

Apr YMCHTHPOBATH OTHOCHUTCIIBHOCTb
KHaCCI/I(I)I/IKaL[I/II/I HCOPraHNMYCCKUX BCIICCTB
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53

KoMmiiekcHble coeaquHEHUS
HEOPraHU4ecKue u
OpraHUYeCcKue

Paznmuuath KOMIUICKCHBIS COCIMHEHUS.
@opMyJIMpOBaTh OCHOBHBIE TIOJIOKEHUSI TEOPHH
CTPOCHUA KOMIIJICKCHBIX COG[[I/IHCHI/II\/JI
A. Bepaepa. KrmaccudunupoBaTh U Ha3bIBaTh
KOMIIJICKCHBIC COCAHWHCHUA. PaCKprBaTB 3HAYCHUC
KOMIIJICKCHBIX COGHHHGHHﬁ.

54-55

Krnaccudukarus
OpPraHn4eCKuX BCUICCTB

KnaccudunupoBarbk opraHudecKkue COCIUHEHUS TI0
pa3HBIM MPU3HAKAM

56

Oobwas XapaKkTepuCTUKa
METAJIJIOB ¥ UX COEIUHCHUN

XapakTepu3oBaTh  IIOJIOKEHHE  METAUIOB B
[Iepnognueckoir cucreme JI. WM. Mengeneesa.
OOBsiCHATH 0COOEHHOCTH (DU3UYECKHX CBOWCTB
METalJIOB Ha OCHOBE OCOOCHHOCTEH CTpOCHUS
aTOMOB M KPHCTaJIJIOB

57-58

XUMHYECKHUE CBOWCTBA

METAJIJIOB

XapakTtepu3oBaTh O0OIMEe XUMHYECKHE CBOWCTBA
METaJUIOB KaK BOCCTAHOBHUTENIEM Ha OCHOBE
CTPOCHHS WX  aTOMOB H  TIOJIO)KCHHUS B
AIIEKTPOXUMUUYECKOM DSy HAIpPSKEHUW METaslIoB.
Paznnuate oOmiee, ocoOeHHOE W €OUHHUYHOE B
CBOMCTBAX KOHKPETHBIX METANIOB W WX TPYIIL
WnmrocTpupoBaTh CBOM  BBIBOJABI M apTyMEHTHI
ypaBHEHUSIMHU XUMHUYECKUX peakiuii u
paccmoTpenueM ux B ceere TOJl u OBP.

59

Koppo3sus meramios

XapakTepu3oBaTh  KOPPO3UKO M €€  BHUJBL.
[Ipennarate cmocoObl  3alIMTBl  METAUIOB  OT
KOPpPO3WH M apryMEHTHpPOBaTh BBIOOp crocooa.
YcraHaBnuBaTh 3aBUCUMOCTh MEXAY KOpPpO3HEi
METAJIJIOB M YCJIOBUSIMU OKPY’KaIOILIEH Cpesibl

60-61

[Tonydyenune MeTaioB

XapakTepu3oBaThb ~ HaxOXXKJIEHHE  METAJIOB B
IpPUPOJIE U OCHOBHBIE CHOCOOBI MX TOJyYEHHUS.
KonkpetusupoBatb 3T  CHOCOOBI  ONMHUCAHUEM
XMUMHUYECKUX MPOIECCOB B METAITYPTUU

62-63

DIIEKTPOJIN3.

XapaKTepI/ISOBaTB OJICKTPOJIN3 KaK OKHCIIHUTCIBHO-
BOCCTAHOBUTCIbHBIN mponecc. Hpe,HCKa3BIBaTB
KaTOAHBIC W AHOAHBIC IMPOLECCHI C MHEPTHBIMU U
AdKTUBHBIMU 3JICKTPOAAMH H OTpaXaTb HUX Ha
IMUCbME [JIA pacCillaBOB MW BOJAHBIX pPAaCTBOPOB
OJICKTPOJIUTOB. PaCKpBIBaTB IMPAKTHUYCCKOC
3HAYCHHC JJICKTPOJIM3a.

64-67

Pemenne 3amau Ha pacuer
Maccel (0O0beMa) MpOIyKTa
peaknuu

Hcnone30BaTh 3HAHHS O XMMHYSCKHX CBOMCTBax
BCHICCTB IJIs1 PCIICHHA 3a1a4. HpI/IMeHHTB MCTOAbI
OIIPCACIICHUA KOJIMYCCTBA BCIICCTBA U PACUCTOB II0
YpaBHCHHUAM peaKHI/Iﬁ IJI1 pCIICHUS 3aaa4.

68-69

XUMHYECKHE
TOKa

HCTOYHHKHU

XapaKTepI/ISOBaTL XHUMHYCCKHMEC HCTOYHHMKHM TOKa.
CoCTaBiATh TaIbBAHUUECKHUE DIICMEHTEI.

70-71

Il{emo4nbIe METAIBI

XapaKTepnsoBaTL mCJI0YHBIC MCETAJIbI WM HUX
COCIUMHCHUA Ha OCHOBC ITOJIOKCHUA B

[Iepuonnueckon cUCTEME 3JIEMEHTOB
JA.WN. MenneneeBa U CTPOEHUS aTOMOB B CBETE
o0I1ero, 0COOEHHOTO u €IMHUYHOTO.

I/II[GHTI/I(I)I/ILII/IPOBaTL MICI0OYHBIC MCTAJlJIbl MW HX
COCOMHCHUA

44




72-73

bepwmmnit, MarHui u
LIEJI0YHO3EMETIbHbIE
METaJUIb

XapakrepuszoBaTe Metauiel [IB rpynmel m ux
COEIMHEHUs Ha OCHOBE I0JIO>KEHUS B
[Tepuonnueckoi CHCTEME 3JIEMEHTOB
JA.N. MenneneeBa U CTPOCHUS aTOMOB B CBETE
o0r1ero, 0COOEHHOTO 51 €IMHUYHOTO.
NnentudunmupoBarh meI0OYHO3EMETbHBIE METaJLTbI
U UX COCTUHEHUS

74-75

AmroMuHUA " ero
COEIUHEHUS

XapakTepu30BaTh ATFOMUHUN U €r0 COCIUHECHUS Ha
OCHOBE CTPOEHHMs aToma, OOLIMX CBOMCTB METaJIOB
U OCOOCHHBIX CBOICTB aJlIlOMUHUSA U aM(pOTEPHOCTU
€ro OKCHJIa ¥ TUIPOKCUJIA.

76-77

Mertamisl 0OOYHBIX

noArpymnim. Menp

XapaxkTepu3oBaTb MeTaJlIbl MOOOYHBIX MOATPYIII
no ux noJjoxeHuto B Ilepumonmyeckoil cucreme
anemenToB [[.J1I. MenzaeneeBa U CTpOCHHIO aTOMOB.
XapakTepu3oBaTb CTPOCHHE AaTOMOB, IIOJIYYEHHE,
IIPUMEHEHHE M CBOMCTBA MEIM M BAKHEHUIIMX €€
COEIUHEHU.

78-79

Muuk

XapakTepu3oBaTb LMHK M €ro COEAMHEHHS Ha
OCHOBE CTPOEHHS aToma, OOIIHX CBOMCTB METAJIOB
1 OCOOEHHBIX CBOMCTB IMHKA M aM(pOTEPHOCTH €ro
OKCHUJA U THJIPOKCHJIA.

80

KouTtponsHas pabora 1o
HUTOTraM IOJIYyIroaus

BpinonHATE ynpa)kHEHUs M pemaTh 3aJadd 10
TeMaM, TPOWJEHHBIM B TEYEHUE MOIYrOJus.
AHanu3upOBaTh Pe3ylIbTaThl KOHTPOJILHON PAOOTHI
W BBICTPAUBATh IIyTH JIOCTHKEHUS IKEIAEMOT0
YPOBHS YCITEITHOCTH

81

Keieso

XapakTepru30BaTh JKEJIe30 W €ro COCIAWHEHHS Ha
OCHOBE CTPOCHHS aToMa, OOIIUX CBOWCTB METaJIOB
U OCOOEHHBIX CBOWCTB eje3a, aM()POTEPHOCTH €ro
okcuna u ruapokcuaa (III) m KuCIOTHBIX CBOWCTB
okcuma u ruapokcunoB (VI). Unentudunmuporats
katnonbl xkene3a (II) u (Il1). VYcranaBnuath
3aBHCUMOCTh MEXTY KHCJIOTHO ~OCHOBHBIMH
CBOWMCTBAMHU OKCHJIOB W THJIPOKCHIOB JKele3a H
3HAYCHHUEM CTETICHU OKUCIICHUSI.

82-83

Xpom

XapakTepu3oBaTh XpOM M €ro COEAUHEHHUS Ha
OCHOBE CTPOEHHS aTOMa, OOIIHUX CBOMCTB METANIOB
U OCOOCHHBIX CBOMCTB XpoMa, aM(OTEPHOCTH €ro
okcuna u ruapokcuaa (III) u KUCIOTHBIX CBOWMCTB
okcunma u ruapokcunoB (VI). Unentudunmuporatsh
XpomMaT- M JUXpPOMAT-UOHBIL. Y CTaHaBJIMBAaTh
3aBHCUMOCTh MEXIY KHCJIOTHO ~OCHOBHBIMHU
CBOMCTBAMHM OKCHJOB M THJAPOKCHUIOB XpoMmMa H
3HAUCHHEM CTCIIEHH OKHMCIICHUS.

84-85

Maprasnern

XapakTepu3oBaTh MapraHel] U €ro COEJAMHEHHUS Ha
OCHOBE CTPOEHHS aToma, OOIINX CBOWCTB METaIIOB
U OCOOCHHBIX CBOWCTB Maprasiia, €ro OKCHIOB H
TUAPOKCHUIOB. Y CTaHABIMBAaTh 3aBUCUMOCTh MEXKAY
MPOJYKTaMHU BOCCTAaHOBJICHHS NI€PMaHTaHaTa Kajaus
Y CpeIOM pacTBopa.

86-87

Oomas XapaKTepUCTHUKA
HEMETaJJIOB " uxX

XapakTepu3oBaTb  IOJIOKEHHE  HEMETAIJIOB B
Ilepuognueckoin  cucreme .M. Mengeneesa.
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COEIMHEHUN

OOBACHATH MNPUYMHBI AJIOTPOIIMM HA OCHOBE
0COOCHHOCTEH CTpOCHHS aTOMOB u
KPUCTAIUTHYECKUX pemeToK. OObSICHATh MPUYHHBI
WHEPTHOCTH OJIaTOPOJHBIX Ta30B OCOOCHHOCTSMU
CTPOCHHUS ux aTOMOB u JIOKa3bIBATh
OTHOCHUTEILHOCTh 3TOU XapaKTEPUCTHUKH.
OOBbsICHATH KHCIIOTHO-OCHOBHBIC CBONCTBa
BOJIOPOJIHBIX COEIMHEHUI HEMETaJIJIOB
0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB M TIOJIOKEHUS
B Ilepumommueckoii cucreme J[.M. Menneneesa.
OOBACHATh  W3MEHEHHUE  KHUCIOTHBIX  CBOWCTB
OKCUJOB U TUIPOKCHUJOB HEMETAJJIOB 3HAYEHUEM
CTETNEHU OKUCJIEHMS U TOJIOKEHHEM HEMETaJJIOB B
[Tepnognueckoii cucreme .M. MenaeneeBa

88-89

Oomrue XUMHAYECKUAE
CBOMCTBA HEMETAJLJIOB

PaccmartpuBaTh  0OIIME XUMHUYECKHE CBOWMCTBA
HEMETAJVIOB KaK OKHCIIUTENIE U BOCCTAHOBUTENEH.
WnarocTpupoBaTh CBOM  BBIBOJABI M apTyMEHTHI
ypaBHEHUSIMU XUMHUYECKUX peakuuii u
paccMmoTpenueM ux B ceere OBP.

90-91

Boaopon u ero coenuuenust

XapakTepu3oBaTh CTPOCHUE aTOMa BOJOPOJA U €ro
JIBOVICTBEHHOE TMOJIo)keHHue B  Ilepuogmueckoit
cucremMe. OOBICHATL XUMHYECKHE  CBOMCTBA
BOJIOOJIA KaK OKHCIHTSIISI ¥ BOCCTAaHOBHTEIIA.
Wnentudunmposats Bo1opo.

92-93

I'amorensr n ux COCINMHCHUA

XapakTepru3oBaTh CTPOCHHE aTOMOB W KPUCTAJJIOB
W CBOICTBA TAJIOT€HOB U WX COCIUHEHUH B CBETE
oOero, 0COOEHHOTO u €IMHUYHOTO.
YcTaHaBIMBaTh 3aKOHOMEPHOCTH W3MEHCHHUS
CBOWCTB TaJlOT€EHOB W HUX COEOWHEHUU B
3aBUCHUMOCTH OT WX noJioxkenus B Ilepuoanueckoi
cucreme. UneHTudunmpoBaTh raJIoreHIU T - HOHBI.

94-95

XaJbpKOTEHBI - IIPOCTLIC
BCIICCTBA

XapakTepu3oBaTh AJUIOTPONHIO KHCJIOPOJa, €ro
CBOWCTBa, TMOJy4eHHWE M TPUMEHEHHE O30HA U
Kuciopona. PackpeiBaTh  poJib  KHCIOpoJa B
OpraHu3aIuy XU3HU Ha 3emiie ¥ WHTEHCU(UKAITUN
MIPOU3BOJICTBEHHBIX TIPOIECCOB. XapaKTepHU30BaTh
CTPOCHHE aTroMma, AJUTOTPOITHIO Cephl,
MIPOTHO3MPOBATh €€ CBOMCTBA, IMOIATBEPXKIATh HX
YpaBHEHUSAMHU COOTBETCTBYIOILIUX peaKIui.
[Ipennarate crmocoObl TMOJIyueHUST Ha OCHOBE
HaXO0KJICHUS B MpUpOJIE. VcranaBiIuBaTh
3aBUCHUMOCTb MEXIy O0JIACTSAMU MPUMEHEHUS Cepbl
1 €€ CBOMCTBaMU.

96-97

CoeI[I/IHCHI/ISI CEPhbI

XapakTepru3oBaTh CTpO€HUe MOJIEKYJIbI
CEepoBOJOPOA u IIPOrHO3UPOBATH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA, MOATBEPKAATH HX
YPaBHEHUSIMU COOTBETCTBYIOIINX PEAKIUH.
OnwuceiBath ¢bu3noaoruuecKoe JIeNCTBUE
CEpOBOAOPOJA U NEPBYIO ITOMOILb [IPU OTPABICHUHU
UM.

XapakTepru3oBaTb OKCHUIBl CEPbl KaK THUIIMYHBIE
KHACJIOTHBIE  OKCHUABl M  TOATBEPXKAATb 3Ty
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XapaKTEPUCTUKY YPAaBHEHUSMU COOTBETCTBYIOIIHUX
peaKuuid.

Ha ocHoBe ananu3a HaxOXIEHMsI CEpbl B IIPUPOJIE
npeyiaraTh MCTOYHHUKHM ChIpbS JJI  MOJyYEHUS
CEpHOM KHUCIOTBI M IMPOTHO3UPOBATH  CTAIUU
npou3BoACTBA. ONUCHIBaTh MPOU3BOJCTBO CEPHOU
KACJIOTHl HAa OCHOBE HAy4yHbIX I[PUHLHUIIOB
npou3BoACTBa, mnpuHuuna Jle Ilarense wu
TpeOoBaHU JKOJIOTUYECKOU 0€e3011aCHOCTH.
XapakTepu3oBaTb COCTaB, KJIaCCHU(PUKAIIMOHHYIO
IPUHAUIEKHOCTh M CBOWCTBAa pa30aBICHHOW H
KOHILIEHTPUPOBAHHOM cepHOil Kucnotel B cBeTe TO/]
u OBP. Unentudpunuposars cynbdun-, cyabur- u
cynb(aT-aHUOHBI.

98-99

A30OT ¥ eT0 coeIMHEHHS

XapakTepu3oBaTh CTPOCHHE aTOMOB W KPUCTAJIJIOB
azora, ero (U3MYECKHE U XHMHUYECKHE CBOWCTBA,
MOJYyYeHHE W TPUMEHEHHE. XapaKTepU30BaTh
CTpPOEHUE MOJIEKYIbl aMMHaKa, €ro IOJIyuYeHHE,
coOupaHHe U pacro3HaBaHUE, a TaKXKE CBOWCTBA B
ceere OBP wu oOpazoBaHusi KaTHOHAa aMMOHUSI.
OnuceiBaTh (DPaKIMOHHYIO TIEPETOHKY BO3/yXa.
XapakTepu3oBaTb OKCHIbl a30Ta Ha OCHOBE
OTHECEHHUsI MX K O€3pa3Iu4yHbIM WU KHUCIOTHBIM
OKCHJIaM. Nnentndunmponats uX.
XapakTepu3oBaTh COCTaB, KJIaCCHU(PHUKAIIMOHHYIO
MPUHAJICKHOCT, M CBOMCTBA pa30aBICHHOM U
KOHIIEHTPUPOBAHHOW A30THOM KHUCJIOTBI B CBETE
TOJ u OBP. OmnwuceiBaTh crnocoObl MOTYYCHUS
OKCHUJIOB a30Ta M a30THOM KHCIIOTHI.

100-101

docdop u ero coeqMHEHUS

XapakTepu3oBaTh CTPOCHUE aToMa, aJUIOTPOIIHIO,
CBOWCTBa, TOJIydeHHEe W TpumeHeHue docdopa.
CpaBHHMBaTh  KpacHbli ®  Oenblii  (ocdop.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXIY CBOWCTBaMHU
dochopa wu ero mnpumenHenuem. [Ipemmaratp
crocoObl ToJrydeHust opTohocHOpHO KUCIOTHI U3
NPUPOIHOTO  CHIpbS M TOJATBEPXKAATh  UX
nporeccamMy, TNPHHATBIMA  Ha  MPOU3BOJICTBE.
Nnentudunuposars Gocdar-aHHOH.

102-103

anepozl 1 €ro COCANHCHUA

XapakTepu3oBaTh CTPOCHUE aTOMa, aJUIOTPOIHIO H
CBONMCTBa yriepoja. YcCTaHaBIHBaTh 3aBHCHUMOCTH
MEXAy TUNOM THOpuauM3anuu opoOutaneit y
AIOTPOTHBIX ~ MOAM(PHUKAIMN  yriepoga M HX

CBOMCTBaMHU. XapakTepu3oBaTh HOJIy4Y€eHHue,
CBOMCTBA M TNPUMEHEHHE OKCHAOB Yyriepojaa u
YTOJIbHOM KHCIIOTBI. ITpennarare nyTH

npeBpalieHuss KapOOHAaTOB B T'MAPOKApOOHATHI U
oOpatHo. WneHTuduuupoBaTh YriIeKUCHIbId ra3 u
KapOOHAaT-aHUOH.
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104-105 | KpemHwuii u ero coeTMHEHUS 2 XapakTepu3oBaTh CTPOEHUE aTOMa, aUIOTPONHIO U
CBOWCTBa, IMOJIyYUeHHUE M TPUMCHCHHE KPEMHUSI.
XapakTepu3oBaTh  IOJy4€HUE,  CBOWCTBA U
npumeHenue okcuna kpemuus (IV) u xkpemuueBoii
KACHOThl. ONUCHIBaTH OCHOBHBIE IPOU3BOJICTBA
CWJIMKATHOW TTPOMBIIIUICHHOCTH.
106-109 | Pemenne 3ajad Ha Ta30BBIC 4 Hcnonp30BaTh 3HaHWS O XUMHYECKHX CBOMCTBAaX
3aKOHBI BEIIECTB JUISI pemIeHus 3aaad. [[puMeHSITh METOIbI
pacuera MOJISIpHOTO 00OBEMa TIO YpPaBHEHUIO
MenpeneeBa  Kianmelipona s onpeneseHus
KOJIMYECTBA BEIIECTBA M PACYCTOB 10 YPABHCHUSIM
peaKuuid.
110-113 | Pemenne 3ama4 Ha «BBIXOJ 4 XapakTepu3oBaTh MOHATHS «IPAKTUYECKas Macca
MIPOTYKTa» (oOobeM)», «reopermyeckas Macca  (00BEM)»,
«BBIXOJT  TPOAYKTa». Pemarh  3amauyn  Ha
OTpe/eNiecHne MpakTH4YecKod Maccel (0Obema)
MI0JIy4EHHOTO BEIlEeCTBA.
114-117 | Pemenue 3aaa4 Ha 4 OrnuceiBaTh YCIOBUS MIPOBEPKHU Ha
«U30BITOK-HEJIOCTATOK «M30BITOK/HENOCTATOK».  [IpUMEHATH  METOJIBI
OTIpeJICIICHUsT BEIIECTBA, HAXOAIIETOCS B H30BITKE,
U pacdeta Macchl (00beMa) MpoIyKTa.
118-121 | Pemenue 3amad Ha CMeCH 4 Ucnonw3oBarhk 3HAaHUA 0 XHMHYECKHX CBOMCTBAX
122-125 | Pentenue 3amay Ha 4 BEIIIECTB IS perieHus 3anad. [[puMeHaTh MeToapl
HEIOJIHOE B3aUMOJICHCTBHE OTIpEJIeIICHUs] KOJIMYECTBA BEIIECTBA U PACUETOB IO
126-129 | Peurenune 3a1a4 Ha 4 YpaBHEHUSIM PEAKIIUN JJI pEIICHHS 3a/1a4.
HEMOJIHOE Pa3JIoKEHHE
130-131 | O600menme u 2 O06o0mare ¥ CHUCTEeMaTU3UPOBATh CBEACHHUS O
cUCTeMaTH3alusl 3HaHUU 10 MeTaJljlaX U HEMeTaJllaxX, a Takke 00pa3yeMbIX UMU
XUMHH JIEMEHTOB COEJIMHEHUSIX
132 KonTpoabHas padora Ne 4 1 BoinmonHAT, ynpakHEeHUST M pemarbh 3aJadd 1o
no Teme: Xumus XUMHH DJIEMEHTOB. AHAJIW3UPOBATh PE3yIbTaThl
HEMeTaJLJIOB KOHTPOJbHOM pabOThl M  BBICTpauBaThb MyTH
JOCTHYKEHHS JKEJIaeMOr0 YPOBHS YCHEIIHOCTH
133-136 | KucnoTel oOpraHudeckue u 4 XapakTepu3oBaTh COCTaB, Kiaccu(ukamuo U
HEOpraHU4YeCcKue cBoiictBa kuciot B ceere TOJl nu OBP. Paznuuarh
obmiee, 0ocoOEHHOE W EAMHUYHOE B CBOMCTBax
a30THOM, KOHIICHTPUPOBAHHOMN cepHOI u
MYpaBbUHOM KUCIIOT.
Paznuyath 3BONIONUIO TIPECTABICHUI O KUCIOTaX B
CBETE AaTOMHO-MOJIEKYIApHOTO yueHus, TD]],
IPOTOJIMTUYECKON TEOPHH.
137-140 | OcHoBaHMsI OpraHUYEcKue U 4 XapakTepu3oBaTh COCTaB, Kiaccu(ukamuo U
HEOpraHUyYecKue CBOWCTBA  OCHOBaHUH B CBETE  TEOpHH
JNEKTPONIUTUYECKON  nuccommanuu.  Pasznmudats
oO1ree, 0COOEHHOE U €OUHUYHOE B CBOMCTBaX
TUAPOKCUAOB U  OECKUCIOPOJHBIX OCHOBAHHH.
Paznuuate  SBONIOIMIO  TpeACTaBIeHUNA 00
OCHOBAaHUSAX B CBET€ AaTOMHO -MOJEKYISIPHOTO
yuenus, TOJl, IpOTOJINTHYECKON TEOPHUH.
141-144 | AmdoTepHble OpraHuvecKue 4 Xapakrepu3oBath aM(oTepHbIE OpraHUYecKHe Hu

1 HCOPIraHWYCCKUC BCIICCTBA

HCOPraHNMYCCKUC BCHICCTBA KAK COCOAUHCHHUA C
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JIBOVICTBEHHBIMHU KHMCJIOTHO ~OCHOBHBIMU
CBOMCTBaMHU. ApPryMEHTHUPOBAaTbH OTHOCUTEIBHOCTD
JICJIICHUs] COCIMHEHUI Ha KUCJIOTHI U OCHOBAHMS

145-148 | 'eneTnueckasi CBSI3b MEXIY 4 XapakTepu3oBaTb TI'EHETUYECKYIO0 CBSI3b MEXAY
KJIacCaMHU OPraHUYEeCKUX H KJIacCaMU  OpPraHUYEeCKUX M  HEOPraHMYeCKHX
HEOPraHMYeCKUX COCMHEHUN U OTPAXKaTh €€ HA MUChME C MOMOIIIBIO
COCIMHEHUN 0000IIIEHHOW  3alHuCHU  «IEMOYKU  IEPEXOJ0BM.

KoHkpeTn3upoBath Takue IETIOYKHA ypPaBHEHUSMU
XUMHYECKMX  peakuumil.  Paznmnuare  mOHSATHSA
«TEHETHYECKAs CBS3bY U «TCHETHYCCKUN PSI».

149-150 | Pemecnmne 3aa4q Ha 2 Hcnonp30BaTh 3HaHWS O XUMHYECKHX CBOMCTBaxX
oTnpezeNeHue MaccoBOM BEILIECTB JUIs perieHus 3anad. [[puMeHaTh MeTomapl
JIOJIU MCXOJHOTO BEIEeCTBa OTIpe/IeTICHUs] KOJMYECTBA BEIIECTBA U PACUETOB IO
WJTU TIPOJIyKTa B PAaCTBOPE YpaBHEHUSIM PEAKIIHU ISl PEIICHHS 3aa4.

151-152 | Pemenne 3amad Ha «THUI 2
COJIN»

153 [IpakTnueckass pabora Ne 4 1 CobmoiaTh TpaBUJia TEXHUKH O€30MaCHOCTU IPHU
«[lonyuenune ra3on u pabore c 7abopaTOpHBIM OOOpyIOBaHHUEM U
M3y4YEHUE UX CBOMCTBY HarpeBaTeIbHBIMHU npudopamu, a TaKxKe

154 [IpakTnueckas padota Ne 5 1 XUMUYECKUMH peaKkTHBaMu, SKOHOMHO 51
«Pemenne 9KOJIOTUYECKH TPaMOTHO 0Opamarbcs ¢ HAMH.
AKCIIEPUMEHTATBHBIX  3ajad HccnenoBats xumudeckue 0O0bEeKThl. DUKCUPOBATH
110 OPraHU4EeCKON XUMHM pe3ynbTaThl  HaOMIOJAeHU U QOopMyIHpPOBATH

155 ITpaktuyeckas pabora Ne 6 1 BBLIBO/IbI HA X OCHOBE
«Pemenne
AKCIEPUMEHTAJIbHBIX 3a7ad
110 OPraHUYEeCKON XUMUM»

156 [IpakTtuueckass pabora No 7 1
«CpaBHeHue CBOICTB
HEOPraHUYECKUX u
OpPraHMYECKUX COCAMHEHUI»

157 [IpakTuueckass pabora No 8 1
«['enernueckas CBSI3b
MEXIY KJlaccaMu
HEOPraHUYECKUX u
OpPraHMYECKUX COCAMHEHUI»

158-159 | O600menne u 2 O06o0mare ¥ CHCTEeMAaTU3UPOBATh CBEACHHUS O
cCUCTeMaTH3alusl 3HaHUU T10 KJIacCU(PHUKAIMM M CBOWCTBAX HEOPraHMYECKUX U
TeMe «BemectBa W ux OpPraHUYECKUX BEILECTB
CBOWCTBa»

160 KonrpoabHnas pa6ora Ne 5 1 Pewmats 3a1auu ¥ BBINOJHATH YIPAXKHEHUS M0 TEME
nmo teme: «Il'eHeTHM4eckas «BemecrtBa u  ux  cBoucrtBay. [IpoBoaurs
CBSI3b MEXKIYy KJjaccaMu peduiekcHio COOCTBEHHBIX JOCTUKEHUM B U3YUYEHUU
OpPraHu4YecKux u TUTIOJIOTUM XMUMHYECKUX BEIIECTB M CBOMCTBax
HEOPraHUu4YeCcKUuX OCHOBHBIX KJIaCCOB HEOPraHUYECKUX u
coeIMHEeHUI» OpraHMYeCKUX  BEIIeCTB B  CBETe  OOIIero,

OCOOCHHOTO W  €IMHUYHOTO. AHAIU3UPOBATh
pe3yapTaThl KOHTPOJIBHON pabOThI U BBICTPAUBATH
MYTH JIOCTUKEHUS KEJIAEMOTr0 YPOBHS YCIIEITHOCTH
I'maBa 5. Xumus B :KM3HHM 0011eCTBA 15 | PackppIBaTh pojib XMMHUYECKOTO MPOM3BOJCTBA Kak
161-162 ‘ XUMUsL ¥ TPOU3BOICTBO 2 MIPOU3BOIUTENBHON CHUIIBI oO1mecTBa.
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XapakTepru3oBarh OOIME ¥ YacTHbIC HAyJYHBIC
MIPUHLIUIIBI XUMHYECKOTO MIPOU3BOJCTBA.
CpaBHHMBaATh MPOU3BOJICTBA aMMHUaKa U METAHOJA B
CBETE BaKHEHUIITNX MMOHSATHH XUMHYECKOM
TEXHOJIOTHHM. XapaKTepHU30BaThb TAKUE BAKHEUIINE
HalpaBJI€HUs HAY4YHO ~TEXHUYECKOrO Iporpecca,
KaK OMOTEXHOJIOTHS U HAHOTEXHOJIOTHSI

163-164 | Xumus u CEJIbCKOE 2 XapaxkTepu3oBaTh OCHOBHbIE HaIpaBJICHUS
X03AHCTBO XMMH3ALUHU CEITLCKOTO X03AHCTBA.

165-166 | Xumust 1 mpoOIeMbI OXpaHbI 2 XapaxkTepu3oBaThb OCHOBHbIE (baxTopsI
OKpY>KaloIei cpe/bl XUMHYECKOTO 3arpsi3HEHHs] OKPYKAIOMIeH Cpeabl.

OnpenensaTb UCTOYHUKH XUMUYECKOTO 3arpsi3HEHUs
aTMoc(epbl, BOJHBIX U 3€MEJIbHBIX PECYpPCOB H
apryMEHTUPOBAaHHO  MpeylaraTb  CHOCOOBI  HX

OXpaHbl

167-168 | Xumuss W  TIOBCEIHEBHAs 2 Jloka3piBaTh, YTO COBPEMEHHBIM OBIT YeEIOBEKA
KU3HPb YeIIOBEKA HEMBICTTUM 0€3 JIOCTWKCHWU XUMUHU. PackpbIBaTh
TATCKTHYCCKUI Xapakrep XUMH3AIUU

ITOBCETHEBHOW KM3HM YEJIOBEKA. XapaKkTEepU30BaATh
nHpopmannoo,  KOTOPYHO  HECeT  CHUMBOJIHMKA
MIPOMBIIIIJIEHHBIX U TMPOJIOBOJIbCTBEHHBIX TOBAPOB.
CoOmromaTh TEXHUKY O€30MacHOCTH B TIpoliecce
MPUMEHEHHS] JIEKapCTBEHHBIX CPEICTB, OBITOBBIX
IpernapaToB ¥ MpUOOPOB

169-175 | O6o0maromiee TMOBTOPEHHE 7

nmo Teme: I'eHeTHUecKas
CBS3b  MEXKIy  KIaccaMH
OpraHUYECKUX u
HEOPraHMYeCKUX
COEOUHEHUN

5. YYHEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME
PEAJIMBALIMU YYEBHOI'O ITIPEJMETA/KYPCA

5.1. OcHoBHas1 yyeOHasi JuTEepaTypa

5.1.1. Xumus.10 xnace: yrnyOonéuusiii ypoBenb: yueonuk / B.B. Epemun [u np.]; non penakuueit B.B.
Jlynuna .— 6-e u3z., nepepad. — Mocksa: JIpoda, 2019 .— 446c.

5.1.2. Xumus.11 xnace: yrnyonéuusiii yposenb: yueonuk / B.B. Epemun [u np.]; mon penakuueit B.B.
Jlynuna .— 6-e u3z., nepepad. — Mocksa: JIpoda, 2019 .— 477c.

5.2. JlonmostHMTEIbHAS y4eOHas JUTEepaTypa

5.2.1. TI'abpuensH, O.C. Xumus. 10 xiacc. YruyOneHHbiit ypoBeHb. KOHTpOIbHBIE U MIPOBEPOUHBIE
pabotsl k yuebHuky O.C. I'abpuensna, U.I'. Octpoymona, C.}O. Ilonomapesa: yue6HOe nocobue / O.C.
I'abpuensn, C.A. Cnankos, A.M. banapy.— M.: [lpoda, 2018.

5.2.2. Tabpuensn, O.C. Xumus. 11 knacc. YriyOneHHbl ypoBeHb. KOHTpOJIbHBIE U IPOBEPO YHBIE
pabotel k y4yebHuky O.C. I'abpuensna, ['.I'. JIsicoBoit : yueGHOe mocobume / O.C. I'abpuensH, JIL.U.
AcanoBa.— M.: lpoga, 2019.

5.2.3. T'abpuensn, O.C. Xumus. 10 kmacc. YrmyOneHHb ypoBeHb. KoHTposbHbBIE pabOTHI K
yuebnuky O.C. I'abpuensna, .I'. Octpoymona, C.}O. [Tonomapesa : yuebnoe nmocodbue / O.C. I'abpuensH,
C.A. CnankoB, A.M. banapy.— M.: [Ipoda, 2019.
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5.2.4. Tabpuensa, O.C. Xumusa. 11 xmacc. YriyOnenuslii ypoBeHb. KOHTposjbHBIE pabOTHI K
yuebnuky O.C. I'abpuensna, I'.I'. JIeicoBoii / O.C. I'abpuensn, JI.N. AcanoBa.— M.: [lpoda, 2019.

5.2.5. T'abpuensn, O.C. Xumus. 10 xnacc: 6a30Bwiii ypoBeHb: yueOnuk / O.C. ['abpuensn.— 7-¢ U3,
crep. — Mocksa: [lpoda, 2019 .— 191 c.

5.2.6. I'abpuensn, O.C. Xumus. 11 knacc: 6a3oBwiii ypoBeHs: yueOnuk / O.C. ['abpuensn.— 6-¢ uz.,
crep. — Mocksa: Jlpoda, 2019 .— 223c.

5.3. YueOHO-MeTOAUYECKAS JIUTepaTypa

5.3.1. Meroauueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna u mp.
«Xumus. YrayoneHuwrid ypoerb». 10 xmace / B. B. Epemun, A. A. [Iposmos, U. B. Epemuna, B. U.
Maxonuna, O. FO. CumonoBa, D. 0. Kepumos. - M.: [Ipoda, 2018. - 339 c.

5.3.2. Taopuensa, O.C. Kaura mis yuurens. 11 wmace. Yacte 1. Ilocobue mis yumreneit /O.C.
la6puensu, I'.I'. JIsicoBa, A.I'. BBenenckas. - M.: [Ipoda, 2009.

5.3.3. Tabpuensn, O.C. Kaura mnsa yumrens. 11 wmacc. Yacte II. Tlocobue mist yumreneit /O.C.
la6puensu, I'.I'. JIsicoBa, A.I'. BBenenckas. - M.: [Ipoda, 2009.

5.3.4. T'abpuensn, O.C. Xumuueckuii skcriepuMeHT B mkoie. 10 kmacc. / O.C.I'abpuensn, JLIL
Barnuna. - M.: Ipoda, 2009.

5.3.5. Tabpuensan, O.C. Xumuueckuii skcriepuMment B mmkoie. 11 wkmacc. / O.C.I'abpuensn, WU.T.
Octpoymos. - M.: JIpoda, 2009.

5.4. IlepeyeHb pekoMeHAyeMbIX TEXHUYECKUX CPe/ICTB 00y4eHUsI, B TOM YHcJe TPEHAKePOB
5.4.1. InTepakTuBHas AOCKa/ SKpaH.

5.4.2. KoMnbroTep/HOYTOYK.

5.4.3. MynbTUMEIUATIPOEKTOP.

CpencrBa KOMMYHUKAIIUM JIJIsl IPOBECHUA OHJIANH- U 0(JiaiiH YPOKOB
JIHEBHUK.pY

CormmansHasa cetb BKonTakre

CepBuc Zoom BHICOKOH(PEPEHITHS

wn e

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChI:
JIHEBHUK.pY

POII

Pemry EI'D

Skiacc

doxchopa

infourok.ru

interneturok.ru

SKYES SCHOOL

NG~ WNE

5.5. IlepeueHnb pekoMeHAyeMbIX 3J1eKTPOHHBIX OM0IHOTEYHO-00pa30BaTEILHBIX PeCypCcoB
5.5.1. Enunas xomiekus mudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum cBoOOAHOTO JOCTymA!
http://school-collection.edu.ru

5.5.2. Mumenuna JI.LH. Heopranmueckas xumusi: y4yeOHO-METOAMYECKUH KOMIUIEKC. — Pexum
cBoboHOTO moctyma: http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.
5.5.3. ®enepanbHblii 1eHTp HH(OpMaIMOHHO-00pa3oBarenbHbIXxpecypcoB (PLIMOP). — Pexum

cBobooro nocryna: http:/fcior.edu.ru

5.5.4. Nlepsouna I'.'U., Kanrtapus ['.B. Opranuueckas XuMHs: HHTEPaKTHBHBIA MyJIbTHUMEIHA
y4eOHuK. — Pesxxum cBoOotHOTO noctyma: http://www.chemistry.ssu.samara.ru/

5.5.5. Cemaxun B.II. OOyuaromiyie SHIMKIONEIUM MO XUMUH. — Pexum cBoOogoro pocryma:
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http://school-sector.relarn.ru/nsm/chemistry/START.html.

5.5.6. Manyitnos A.B., PomuonoB B.M. OcnoBbl xumuu. — Pexum cBOOOIHOTO J0cCTyma:
http://www.hemi.nsu.ru/index.htm

5.5.7. llepuoanueckasi cucrema 3JI€MEHTOB: KOJUICKIUS JIEMEHTOB. — PesxxuM cBOOOHOTO JocTyma:
http://www.periodictable.ru/.

5.5.8. O6pasoBarenbHbIi mopTain «pemry EI'9» — Pesxxum cBoboHOTO MocTymna: https://sdamgia.ru/

5.6. Marepua/jibHO-TeXHHYECKHE CPeACTBA M 000py/10BaHue 11 00y4eHUs!

5.6.1. Tabmuma «llepronnueckas cucrema xumuueckux 3iaementoB .M. MenneneeBa»

5.6.2. Tabnuia «PacTBOPUMOCTH KUCIIOT, COJIEH U OCHOBAHUH B BOJCH

5.6.3. Tabnuua «Psi1 akTUBHOCTH METAJIIOBY

5.6.4. HabGop naGopaTopHOTrO OOOPYIOBaHUS U PEAKTUBOB ISl MPOBEICHUS JIEMOHCTPAIIMOHHBIX
OTIBITOB U MPAKTUYECKUX padoT.

s obGecnieyeHus oOydyeHHUsS] C UCIOJb30BaHUEM JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH
HE0OXOIUMBI:

- KOMIIBIOTEPHI UJIM MHbIE TEXHUYECKHE YCTPOICTBA YYEHMKOB M IEJarora ¢ BHICOKOCKOPOCTHBIM
BbIXOZIOM B MHTepHer, oOecneurBaromIie€ BO3MOXXHOCTh pPAOOTHI C MYJIbTUMEIUNHBIM KOHTEHTOM:
BOCIIPOM3BE/IEHNE BUACOM300paKEHM, KadeCTBEHHBIM CTEPEO3BYK B HAyIIHHUKAaX, PEUYEBONH BBOJA C
MUKpoOHa U Ip
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEIMETA

IIpuioxenue 1

«XHUMMUSA»
Kasiengapubie
Ne Pa3nen / rnaBa / TeMa yueGHOT0 Kox- CpoOKH
ypoka npexvera / kypea BO Tun 3anaTUs ®opMbI 1 BUIbI KOHTPOJISI nposeenus
4yacos
ILnan
10 xkaacc/1 rox o0yuenus (175 yacoB)
1 Jnarnoctuueckuii cpes 1 YPOK KOHTPOJISI K POBEPKHU Bxo1HO KOHTPOJIb:
3HAaHUW W yMEHUI TECTHUPOBAHUE
Beenenne 8
2 [Ipeamer opranndeckoit xumun. Mecto u 1 Ypok popmMupoBaHusi HOBBIX
pOJIb OPraHUYECKOM XUMUH B CUCTEME 3HaHHUI
HayK O MPHUPOJIe
3-4 Teopus cTpoeHHsI OpraHu4eCcKUX 2 Ypok popmMupoBaHusi HOBBIX
coequuennit A.M. byrieposa 3HaAHUU
5-6 Ctpoenue aToma yriepoaa 2 VYpox hopmMupoBaHHs HOBBIX [Toypo4HBIl KOHTPOJIb:
3HAHUI paboTa Ha ypoke
7-8 BanenTtHbie coCTOSIHHS aTOMa yriepo/a 2 VYpox hopmMupoBaHHs HOBBIX
3HAHUU
9 [IpakTuueckas padora Ne 1 1 Ypoku KOHTPOJISI U TPOBEPKU TemaTu4yeckuii KOHTPOJIb:
«KauecTBeHHBII aHATN3 OPraHUYECKUX 3HAHUI U yMEHUHN npakThyeckas padboTa
COEUHEHUNY.
I'naBa 1. Ctpoenne u kiaaccupuxkanus 16
OpPraHu4yecKux coeHHeHui
Knaccudukanusi opraHnyecKux coeJMHEeHN i 7
10 Knaccudukanus yrieBonopoaos 1 Ypox hopMupoBaHHsS HOBBIX
3HaHUU
11-12 | Knaccuduxanus KUCIOPOACOACPKALINX U 2 VYpoxk hopMupoBaHUS HOBBIX
A30TCOJICPKAIUX COEIUHEHHUI 3HAHUM
13-14 | OcHOBBI HOMEHKJIATYPbl OPraHUYECKUX 2 Ypok popMUpoBaHHs HOBBIX




COEIMHEHUN

3HAHUH

15-16 | M3omepus B OpraHu4eCcKOil XMMHHU U €€ 2 Ypoxk hopMupoBaHHs HOBBIX
BUJIBI 3HAHUU
Peumrenne 3aga4 Ha BHIBOJ (pOPMY.JIbI 9
OPraHM4YeCcKOro BellecTBa
17-18 | Onpenenenue MOJEKYIAPHON (HOPMYITBI 2 KomOunupoBaHHbIi ypok [loypouHBIif KOHTPOJIb!
110 MAaCCOBBIM JIOJISIM DJIEMEHTOB paboTa Ha ypoke
19-21 | Onpenenenue MOJEKYISIPHON (HOPMYITBI 3 KomOuHnpoBaHHbII ypox
10 MTPOAYKTaM CTOpaHHUs
22-24 | O6o0mEeHre U cUCTeMaTU3aIUs 3HAHUH TI0 3 YPpoKu KOHTPOJIS U IPOBEPKHU Temaruueckuiit KOHTPOJIb:
CTPOEHUIO U Kiaccuukanuu 3HAHUU U YMEHUI TECTUPOBAHUE
OPraHN4YeCKUX COCTMHEHUN
25 KonTpoabHas padora Ne 1 mo teme: 1 YPpoKu KOHTPOJIS U TPOBEPKHU TemaTu4ecKkuii KOHTPOJIb:
Crpoenue u knaccupuranus 3HAHUU U YMEHHI KOHTpOJIbHAsI paboTa
OPraHuYecKUX COeMHEeHUI
I'naBa 2. Peakuuu opraHn4ecKux coeuHeHuil 6
26-27 | Twummbl XUMHYECKUX PEaKIuil B 2 Ypok GpopmMupoBaHusi HOBBIX
OpraHNYeCcKON XUMUHU. 3HaHUU
28-29 | PeakunoHHBIE YaCTHIIBI B OPraHUYECKON VYpox hopmMupoBaHHs HOBBIX
XuMuu. BzauMHoe BIMsiHUE aTOMOB B 2 3HAHUI
MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
30-31 | O6o0mmeHue U cucTeMaTU3alusl 3HaHUH O YPpOoKH KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
TUIAaX XUMHYECKUX pPeakluid U BUIax 2 3HaHUH U yMEHUHN TECTUPOBAHUE
pearupyoumux YacTHIl
I'naBa 3. YrjeBoaopoabl 52
32-33 | Ankansl. CTpoeHue, HOMEHKJIATypa, 2 Ypox hopMupoBaHHs HOBBIX
MoJIydeHue 1 (PU3NYecKre CBOKCTBA 3HAHUH
34-37 | XuMHYeCKHE CBOMCTBA aJIKAHOB 4 Ypox hopMupoBaHHS HOBBIX
3HaAHUU
38-39 | AnkeHsl: cTpoeHUE, U30MEPHS, 2 Ypox hopMupoBaHHS HOBBIX
HOMEHKJIaTypa, pU3nuecKue CBONCTBa, 3HAHUH
MOJIy4eHHe
40-43 | XumHueckue CBOMCTBA AJIKEHOB 4 Ypok popMupoBaHHs HOBBIX
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3HAHUH

44-45 | O600meHne U cucTeMaTu3alus 3HaHUH 110 YPOKH KOHTPOJIS ¥ IPOBEPKU TemaTnueckuii KOHTPOJIb:
TeEMaM «AJIKaHbD) U «AJIKEHBD» 3HAHUU U YMEHUI TECTUPOBAHUE
46-47 | Ankunbl. CTpoeHue, H30MepHs, Ypoxk hopMupoBaHUS HOBBIX
HOMEHKJIaTypa. PUu3ndeckre CBONCTBA. 3HAaHUI
[Tony4yenue
48-51 | XuMHUeCKHE CBOMCTBA ATKHHOB VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
52-53 | Ankaguensl. CTpoeHHE MOJIEKYI. Ypok popmMupoBaHusi HOBBIX [ToypouHBIif KOHTPOJIb!
W3omepusi 1 HOMEHKJIaTypa 3HaHUHI paboTa Ha ypoke
54-57 | Xumuueckue CBOMCTBA aJIKaIUCHOB. Ypok popmMupoBaHusi HOBBIX
Kayuyku. Pe3una 3HAHUI
58-59 | Ob6oOuIeHNe U cucTeMaTH3aIMsl 3HAHUH 110 YPOKH KOHTPOJIS ¥ IPOBEPKH TemaTnueckuil KOHTPOJIb:
TeMaM «AJIKUHBD) U « AJTKaTUEHBI» 3HAHUN U YMEHUU TECTUPOBAHHE
60-63 | luxmoankanel. CTpoeHHe, H30MEPHS, Ypoxk hopMUpOBaHHS HOBBIX
HOMEHKJIaTypa, CBOMCTBA 3HAHMUI
64-67 | ApoMaTHUECKUE YTIEBOIOPOIBI (apEHBI). Ypoxk hopMUpOBaHHS HOBBIX
Ctpoenue MoJIeKybl OeH301I1a. 3HaAHUU
dusnyeckue CBOMCTBA U CIOCOOBI
MI0JIy4EHHUs] aPEHOB
68-71 | XuMuueckue cBoCTBa O€H30IIa. VYpox hopmMupoBaHHs HOBBIX
XJopupoBaHUE U THAPUPOBaHUE OEH30Ia. 3HaHUHI
Peakuuu 3amenienus. [Ipumenenue
O€H30J1a U ero roMoJIOroB
72-74 | O600mIeHNE U CUCTEeMaTU3alHsl 3HAHUH T10 YPOoKu KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
temaM «{uknoankans» U «ApeHbD) 3HAHUU U YMEHUI TECTUPOBAHUE
75-76 | I'eneTnueckas CBA3b MEXYy KllaccaMu YpoKu KOHTPOJISI U IPOBEPKU [ToypouHBIif KOHTPOJIb!
YIJIEBOJIOPOJIOB 3HaHUU U yMEHUi paboTa Ha ypoke
77-78 | IlpupoiHble UCTOYHUKHU YTIIEBOJOPOJIOB. Ypox hopMupoBaHHsS HOBBIX
HedTp, npupo1Hblii ra3, KAMEHHBIN YTOJb 3HAHUI
79-80 | Ilpaktuueckas pabora Ne 2 YPOKH KOHTPOJIS ¥ IPOBEPKU TemaTnuecknii KOHTPOJIb:
«YTIeB0I0pOIBD»Y 3HaHUHN U yMEHU pakTuyeckas padora
81-82 | Ob6oOuIeHNe U cucTeMaTH3alus 3HaHUH 10 YPOKH KOHTPOJIS U IPOBEPKU IToypouHbIii KOHTPOJIB:
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TeMe «YTIIEBOJIOPOABDY

3HAHUU U YMEHUI

paboTa Ha ypoke

83 KounrpoabsHnas padora Ne2 no reme: 1 YPpoKu KOHTPOJIS U IPOBEPKU TemaTH4eCKnil KOHTPOJIb:
«¥YT1J1eBOI0OPOABLD) 3HAHUU U YMEHUI KOHTpOJIbHAst paboTa
I'nasa 4. Kucjopojacoaep:kamme coeinHeHUsI 46
84-85 | Couprer. Cocras, kiaccudukanus u 2 Ypoxk hopMupoBaHUS HOBBIX
H30MEPUS CIIUPTOB 3HAHMI
86-89 | Xumuueckue CBOCTBA MpeACIbHBIX 4 Ypoxk hopMupoBaHUS HOBBIX
OJTHOATOMHBIX H MHOTOQTOMHBIX CIIUPTOB 3HaHUH
90-91 | INomyveHue ciupTOB 2 VYpoxk hopMupoBaHHS HOBBIX
3HAHUU
92-95 | ®enou. Ctpoenue, puzmueckue u 4 VYpoxk hopMupoBaHHS HOBBIX
XMMHYECKHE CBOMCTBA (eHOIIa. 3HaAHUHU
[Ipumenenue denosa
96-97 | Ilpaktuueckas padora Ne 3 «CrupTsl U 2 Ypoku KOHTPOJISI U TIPOBEPKU Temarndecknuii KOHTPOJIb:
(heHoTBI. 3HAHUN U YMEHUU npakTh4yeckas pabora
98-99 | Ob6oOuIeHNE U cUCTeMAaTH3AIHs 3HAHUH T10 2 Ypoku KOHTPOJISI ¥ TIPOBEPKU Temarndecknuii KOHTPOJIb:
teMe «CrupThl U HEHOIBIY. 3HAHUN U YMEHHI TECTUPOBAHUE
100-101 | Anpaerunsl: KinaccuuKa-1us, H30Mepus, 2 VYpox hopmMupoBaHHs HOBBIX
HOMeHKJaTypa. CTpoeHHne MOJIEKY U 3HAHUU
(buznyeckue CBOMCTBA aabAECTUIOB
102-105 | XuMuuecKue CBOMCTBA aJIb/ICTH/IOB. 4 VYpox hopmMupoBaHHs HOBBIX
KauecTBeHHbBIE peakIiy Ha ajIbIETHIbI 3HAHUH
106-107 | IIpaktuueckas padota Ne 4 «AbaeTUIbI U 2 YPpoKu KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
KETOHBD. 3HAHUM U yMEHUHN npakTHyeckas paboTa
108-109 | O6oOmeHne U cTeMaTru3alys 3HaHUH O 2 YPOoKH KOHTPOJIS U TPOBEPKHU [Toypo4HbIli KOHTPOJIb
KapOOHUJIbHBIX COSAMHEHUSX 3HAHWUH U yMEHUHN
110 KonrpoabHnas padora Ne3 no reme: 1 YPOoK KOHTpPOJI U TPOBEPKHU TemaTrnueckuii KOHTPOJIb:
Kuciopoaconep:kauiue coeTHHeHUsI 3HaHUHN U yMEHU KOHTPOJIbHAst paboTa
111-112 | KapOoHOBBIE KUCIOTHI, HX CTPOCHHUE, 2 Ypox hopMupoBaHHsS HOBBIX
KJlaccu(UKaIus, HOMEHKIIATypa. 3HAHUH
dusnueckue CBONCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
113-116 | Xumuueckue cBOMCTBa KapOOHOBBIX 4 Ypok popMupoBaHHs HOBBIX
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KHUCJIOT

3HAHUH

117-118 | [Ipaktuyeckas padora Ne 5 «KapOGoHoBbIE 2 YPoKu KOHTPOJIA U IPOBEPKHU TemMarnueckuii KOHTPOJIb:
KHUCIIOTBD). 3HAHUN U YMEHUUI npakTHIeckas padboTa
119-122 | Cnoxuble 2(pupsl: TOTydeHHE, CTPOCHHUE, 4 Ypoxk hopMupoBaHUS HOBBIX [loypouHBIif KOHTPOJIb!
HOMEHKJIaTypa, (pu3nYecKue u 3HaHUHU paboTa Ha ypoke
XUMHUYECKUE CBOMCTBA
123-126 | XKupsi. CocTtaB U CTpOSHHE MOJIEKYI. 4 VYpoxk hopMupoBaHUS HOBBIX
Du3nYECKre U XUMUYECKHUE CBOMCTBA 3HaHUI
xupoB. Meima u CMC
127-128 | O6o0mIeHne U CUCTeMATHU3aINS 3HAHUI T10 2 YPpoKu KOHTPOJIS U TPOBEPKHU Temaruueckuii KOHTPOJIb:
teMe «KapOboHoBble KUCIOTHI. Cl0XKHbBIE 3HAHUU U YMEHUI TECTUPOBAHUE
a¢upsl. XKupbi»
129 KontpoabsHas padora Ne 4 o teme: 1 YPpOoK KOHTPOJIS U IPOBEPKHU Temarnueckuii KOHTPOJIb:
Kap0OoHnoBbie kuc10Tbl. 2KHpBI. 3HAHUU U YMEHUI KOHTpOJIbHAsI paboTa
I'naBa 5. YrueBoabl 13
130-131 | YrneBobl, HX COCTaB U KIACCUPUKAIIHS 2 Ypoxk hopMUpOBaHHS HOBBIX
3HAHUU
132-133 | Monocaxapuabl. ['ekco3sl. ['mroko3a u 2 VYpox hopmMupoBaHHs HOBBIX [Toypo4HBIl KOHTPOJIb:
bpykTO3a 3HAHUI paboTa Ha ypoke
134-135 | ducaxapuasl. BaxkHeimme npeacTaBuTenn 2 VYpox hopmMupoBaHHs HOBBIX
3HAHUI
136-137 | INomucaxapuapl. Kpaxman. [lemtrono3a 2 Ypox hopMupoBaHHs HOBBIX
3HaAHUU
138-139 | IIpakTuueckas padota Ne 6 «YTII€BOIbI» 2 YPpOoKH KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
3HAHWUH U yMEHUHN npakTHyeckas paboTa
140-142 | CucremaTtu3zanusi u 0000IIEHNE 3HAHHUH 110 3 YPpoKu KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
TeMe «YTIIEBOIbDY 3HAHWUI U yMEHUHN TECTUPOBAHUE
I'naBa 6. A3oTcoaeprkaiue coeTHHeHHsI 25
143-144 | AmuHBL: cTpOoeHHE, KilaccupuKaIus, 2 Ypox hopMupoBaHHsS HOBBIX
HOMEHKJIATypa, NOJy4YCHHE. 3HAHUM
145-148 | Xumuueckue cBOHCTBa aMUHOB 4 VYpoxk hopMupoBaHUs HOBBIX
3HAHUM
149-150 | AuunuH 2 Ypok popMupoBaHHS HOBBIX
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3HAHUH

151-152 | AmunOKHCHOTHL. COCTaB U CTPOCHUE Ypoxk hopMupoBaHHs HOBBIX [Toypo4HbIii KOHTPOJIB!
MoJieKysl. HoMeHKaTypa aMMHOKHUCIIOT 3HAHUU paboTa Ha ypoke

153-156 | [Tomy4yeHnue u cBOMCTBa aMUHOKHUCIIOT. Ypoxk hopMupoBaHUS HOBBIX

3HAHUU

157-158 | benku kak mpupoaHbIE OHOMOIMMEPHI. Ypoxk hopMupoBaHHS HOBBIX
buonorunueckue QpyHkIu OEnKOB. 3HaHUHU
3HaueHHe OEIKOB

159-160 | HyknenHOBbIE KHCIOTHI VYpoxk hopMupoBaHHS HOBBIX

3HaAHUU

161-162 | [IpakTtudeckas padora Ne 7 « AMUHBI, YPOKH KOHTPOJISL U IPOBEPKU TemaTnueckuil KOHTPOJIb:
AMHHOKHUCIIOTHI, OCITKIY. 3HaHUW W yMEHUI npakTu4eckas padora

163-164 | [Ipaktudeckas padora Ne 8 Ypoku KOHTPOJIS ¥ TIPOBEPKU Temarndecknuii KOHTPOJIb:
«U nenTdukanus opraHMuecKux 3HAHUU U YMEHHI npakThyeckas paboTa
COCIMHEHUIY.

165-166 | O6o0meHNe U cucTeMaTH3aIus 3HAHHIA TI0 Ypoku KOHTPOJISI U TIPOBEPKU Temarndeckuii KOHTPOJIb:
YIJIEBOAAM M a30TCOIEPKAIAM 3HAHUN U YMEHUU TECTUPOBAHHE
COEJIMHEHUSIM

167 KonTpoabHas padora Ne 5 mo remam: YPOKH KOHTPOJISL U IPOBEPKHU TemaTHuecKkuii KOHTPOJIb:

YriaeBoabl. A30TCoaepKalme
coeMHEeHHU.

3HAHUM U YMEHUU

KOHTpPOJIbHAs paboTa

T'naBa 7. buojornyeckn akTUBHBIE COeHNHEHHUS

168 Burtamunbl Ypox hopMupoBaHHs HOBBIX
3HAHUU
169 depMeHTHI Ypox hopMupoBaHHs HOBBIX
3HAHUU
170 [IpakTuueckas padborta Ne 9 «JleiicTBue YPOKH KOHTPOJISL U IPOBEPKH TemaTnueckuil KOHTPOJIb:
(hepMEeHTOB Ha pPa3IMYHbIC BEIIECTBAY. 3HAHUH U yMEHUHN npakTHueckas paboTa
171 I'opMoHBI Ypox hopMupoBaHHsS HOBBIX
3HaHUU
172 JlexapcTBa VYpoxk hopMupoBaHHS HOBBIX
3HAHUM
173 [TpakTnueckas paborta Ne 10 «Ananu3 YPOKH KOHTPOJISI M IPOBEPKH TemaTnueckuil KOHTPOJIb:
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HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToBy» 3HAHWM U yMEHUMI npaKkTu4eckas padora
174-175 | O6o0mmee  MOBTOPEHUE MO  TEME: 2 Ypok nmoBTOpEHUS,
buonoruyecku akTUBHbBIE COETMHEHUS cUCcTeMaTH3aluy 1 0000IIeHHS
3HAHUM, 3aKPEILICHUs YMEHUI
11 kanacce/2 rog od6yuenus (175 yacon)
I'naBa 1. Croenue atoma 9
1. Crpoenue aToMa 1 Ypoxk hopMupoBaHHS HOBBIX
3HaHUU
2. Crpoenue aToMHOTrO sijipa. M30Tomnsl. 1 Ypok popmMupoBaHusi HOBBIX
S nepHbie peakuumn 3HAHMUI
3. CocTosiHHE AJIEKTPOHA B aTOME. 1 Ypoxku npuMeHeHni 3HaHUI Ha
KBanToBbI€ uncna IPAKTHKE
4. CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 Ypok GpopmMupoBaHusi HOBBIX [Toypo4HBIli KOHTPOJIb:
aTOMOB. DJIEKTPOHHBIE U DJIEKTPOHHO- 3HAHUH paboTa Ha ypoke
rpaduyeckue GopMyIibl
5. Otkpertue J[.11. MeHaeneeBpim 1 VYpoxku npuMeHeHni 3HaHU Ha
Ilepnoanueckoro 3akoHa MIPAKTHKE
6. [Tepuoanyaeckuii 3aKOH U CTPOCHHUE aTOMa 1 VYpox hopmMupoBaHHs HOBBIX
3HAaHUU
7. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB U 1 Ypoku npuMeHEHUI 3HaHUW Ha
COEIMHEHUH OT UX MOJIOKEHUS B MPAKTHKE
[Tepuoanueckoit cucreme. 3HaueHUE
Ileproanueckoro 3akoHa
8. O060011eHre 1 cucTeMaTru3alus 3HaHUH 10 1 YPOKH KOHTPOJISL ¥ IPOBEPKH TemaTuueckuil KOHTPOJIb:
teMe «CTpoeHne aromay 3HAHWUH U yMEHUHN TECTUPOBAHUE
9. KonTpoabHast padora Ne 1 mo teme: 1 YPOoK KOHTpPOJIA U TPOBEPKHU TemaTu4yeckuii KOHTPOJIb:
Croenne aToma 3HAHWH U yMEHUHN KOHTpOJIbHAs paboTa
I'nasa 2. Crpoenue BemectBa. /{ucnepcusie 15
CHCTEMbI H PACTBOPBI.
10. Xumudeckas cBs3b. loHHas CBS3b 1 Ypox hopMupoBaHHsS HOBBIX
3HAHUM
11. KoBanenTHas cBs3b 1 VYpoxk hopMupoBaHUS HOBBIX
3HAHUU
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12. Mertannuueckas CB3b 1 VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
13. BonoponHas cBsi3b. OCHOBHBIE THUIIBI 1 Ypoxk hopMupoBaHHS HOBBIX
MEXKMOJIEKYJISIPHOTO B3aUMOICHCTBUS 3HAHMI
14. Enunas npupoa XUMUYECKUX CBS3EH 1 Ypoxk hopMupoBaHUS HOBBIX [Toypo4HbIif KOHTPOJIB!
3HAHUU paboTa Ha ypoke
15. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII 1 VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
16. Teopus cTpoeHUsT XUMUYECKUX 1 Ypok popmMupoBaHusi HOBBIX
COETMHEHU N 3HAHMUI
17. OcHOBHbIE HaNpaBJIEHUS Pa3BUTHSI TEOPUU 1 Ypok popmMupoBaHusi HOBBIX
CTPOCHUSA 3HAHUI
18. [Tonumeps! opraHnyeckue u 1 Ypok GpopmMupoBaHusi HOBBIX
HEOPraHWYECKHE 3HAHHUI
19. YucTtele BemmecTBa U cMecH. PacTBOpBI 1 Ypok GpopmMupoBaHusi HOBBIX [Toypo4HBIli KOHTPOJIb:
3HAHUHN paboTa Ha ypoke
20-21 CriocoObl BbIpaykeHUSI KOHIIEHTPALUU 2 Ypok 00ydueHus: yMEHUSIM 1
pacTBOpOB HaBbIKaM
22 [TonsaTHE O AMCTIEPCHBIX CHCTEMAX, X 1 VYpox hopmMupoBaHHs HOBBIX
KJacCUpUKaIus U 3HaYCHHE 3HaHUU
23 O06o01menre U cucTeMaTru3alus 3HaHUH 110 1 YPpoKu KOHTPOJIS U TPOBEPKHU Temarnueckuii KOHTPOJIb:
teme «CTpoeHue BeniecTra. JucnepcHeie 3HAHUN U YMEHUH TECTUPOBAHUE
CUCTEMBI U PACTBOPBI»
24 KonTpoabHasi padora Ne2 no reme: 1 YPOoK KOHTpPOJI U TPOBEPKHU TemaTu4yeckuii KOHTPOJIb:
Crtpoenue BemecTBa. /{ucnepcubie 3HAHUU U YMEHHUI KOHTpPOJIbHAs paboTa
CHCTEMbI H PACTBOPBI.
I'naBa 3. XuMuyeckue peakuuu 26
25 Knaccudukanys XuMA4ecKuX peakiui 1mo 1 Ypox hopMupoBaHHS HOBBIX
YHCIIy U COCTAaBY pearupyrolinXx BeIecTB 3HAHUH
U IPYTUM IpHU3HAKaM
26-27 | Knaccudukanus peakuuii no n3MeHEHHIO 2 VYpoxk hopMupoBaHHS HOBBIX
CTENEHEN OKUCIICHHs aTOMOB 3HaHUHI
28-29 | CocraBieHue ypaBHEHUI OKUCIUTEIBHO- 2 Ypok 00ydeHus: yMEHUSIM U
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BOCCTAHOBUTEJIbHBIX PEAKIUI

HaBbIKaM

30-31 | TenmnoBble 3T U TPUINHBI 2 Ypoxk hopMupoBaHHs HOBBIX
IIPOTEKAHUS XUMUYECKUX PEAKIUI 3HAHUU
32-33 | PacueTsl 10 TEPMOXUMUYECKUM 2 Ypok 00yueHUs yMEHUSIM U [loypouHBIif KOHTPOJIb!
YpaBHEHUSAM HaBBIKAM paboTta Ha ypoke
34-35 | CKOpOCTh XUMHUYECKON peaKIiu 2 Ypoxk hopMupoBaHHS HOBBIX
3HAHUU
36 Karanu3s n xaTanu3aTopsl 1 Ypoxk hopMupoBaHUS HOBBIX
3HAHUU
37-38 | Xummueckoe paBHOBECHE 2 VYpoxk hopMupoBaHHS HOBBIX
3HaHUU
39-40 | Pemenue 3amau o teme «CKOpOCTh 2 VYpoku npuMeHeHNi 3HaHUI Ha
XUMUYECKON peakuu. XNUMAYECKOe NPAaKTUKE
paBHOBECHE
41 [IpakTnueckas padora Ne 1 «CkopocTb 1 YPOoKr KOHTPOJIA U TPOBEPKHU Temarnueckuii KOHTPOJIb:
XUMHUYECKUX PEAKIIUI» 3HAHUN U YMEHUUI npakTh4Yeckas pabota
42 [IpakTueckas padorta Ne 2 «XuMuyeckoe 1 YPOoKr KOHTPOJIA U TPOBEPKHU Temarnueckuii KOHTPOJIb:
paBHOBECHEY 3HAHUU U YMEHUI npakTh4Yeckas pabota
43-44 | DnaexkTpoNUTHYECKAs AUCCOIMAIIHS 2 VYpox hopmMupoBaHHs HOBBIX
3HAaHUU
45 CBoiicTBa pacTBOPOB AIICKTPOJIUTOB 1 VYpox hopmMupoBaHHs HOBBIX
3HAHUU
46-47 | I'mpposn3 2 Ypox hopMupoBaHHs HOBBIX
3HAHUU
48 [Ipaktrueckas padota Ne 3 «['uapoaus» 1 Ypoku KOHTPOJISI U TPOBEPKU TemaTu4yeckuii KOHTPOJIb:
3HAHWUH U yMEHUHN npakTHyeckas padboTa
49 O06001IeHne U cucTeMaTru3alus 3HaHUH 10 1 YPOKH KOHTPOJISL U IPOBEPKH TemaTnueckuil KOHTPOJIb:
TeMe «XHUMHUYECKUE PEeaKIIU» 3HAHWH U yMEHUHN TECTUPOBAHUE
50 KontpoabsHnas padora Ne 3 mo teme: 1 YPOK KOHTPOJIS U IPOBEPKHU TemaTu4yeckuii KOHTPOJIb:
XHUMHYEeCKHE peaKIuu 3HaHUHN U yMEHU KOHTpOJIbHAs paboTa
I'maBa 4. BenrecTBa U UX CBOIiCTBa 110
51-52 | Knaccudukanust HeOpraHn4ecKux 2 VYpoxk hopMupoBaHUS HOBBIX

BCIICCTB

3HAHUH
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53

KoMmriuiekcHbIe coeTMHEHUS
HEOPraHMYeCKHe U OPraHuveCcKue

Ypok GpopMupoBaHusi HOBBIX
3HaHUU

54-55 | Knaccudukanust opraHM4ecKiX BEIIECTB Ypoxk hopMupoBaHHS HOBBIX
3HaHUU
56 OOm1ast XxapakKTepUCTHKA METAJUIOB U MX Ypoxk hopMupoBaHUS HOBBIX
COEJIMHECHUI 3HAHUI
57-58 | Xumuueckue CBOMCTBAa METAJIIOB VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
59 Koppo3sus meramios Ypok popmMupoBaHusi HOBBIX [Toypo4HBIi1 KOHTPOJIB!
3HAHUH paboTa Ha ypoke
60-61 | ITomydyeHue METAIIIOB VYpoxk hopMupoBaHHS HOBBIX
3HaAHUU
62-63 | DnekTponus. Ypoxk hopMUpOBaHHS HOBBIX
3HAHUU
64-67 | Pemenue 3aa4 Ha pacdeT Macchl (00beMa) Ypoku npuMeHeHnH 3HaHUK Ha
MPOYKTa PEaKIHH MTPAKTHKE
68-69 | XummuuecKre HCTOYHUKH TOKA Ypoxk hopMUpOBaHHS HOBBIX
3HAHUI
70-71 | llenouyHbie METAILIBI VYpox hopmMupoBaHHs HOBBIX
3HAHUI
72-73 | bepwuuii, MarHuil M meJI09YHO3EMEIbHBIC VYpox hopmMupoBaHHs HOBBIX
METaJUIbI 3HAHUU
74-75 | AmoMUHUI U €ro COeAMHEHUS Ypox hopMupoBaHHs HOBBIX [Toypo4HBIli KOHTPOJIb:
3HaHUH paboTta Ha ypoke
76-77 | Mertamibl MOOOYHBIX MOArpynn. Menb Ypox hopMupoBaHHs HOBBIX
3HaAHUU
78-79 | lunk Ypox hopMupoBaHHsS HOBBIX
3HaHUU
80 KonTpospHast paboTa o utoram YpOoK KOHTPOJIS ¥ IPOBEPKU [TpomexxyrouHas
MOJTYTOTUS 3HAHUHU U yMEHUIA aTTecTalus: KOHTPOJIbHAS
pabora.
81 Kenezo VYpoxk hopMupoBaHUs HOBBIX

3HaHUH
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82-83 | Xpom VYpoxk hopMupoBaHUS HOBBIX
3HaHUU
84-85 | Mapraner Ypoxk hopMupoBaHHS HOBBIX
3HaHUU
86-87 | OOmast xapakKTepUCTUKA HEMETAIIIOB B UX Ypoxk hopMupoBaHUS HOBBIX [Toypo4HBIif KOHTPOJIB!
COEJIMHEHUN 3HaHUH paboTa Ha ypoke
88-89 | OOmme xuMHUYEeCKHUe CBOWCTBA VYpoxk hopMupoBaHUS HOBBIX
HEMETAJIOB 3HaHUU
90-91 | Bomopoa u ero CoeMHEHUS VYpoxk hopMupoBaHHS HOBBIX
3HaAHUU
92-93 | I'anoTeHBI U MX COETUHEHHUS VYpoxk hopMupoBaHHS HOBBIX
3HaAHUU
94-95 | XanmpKOTEHBI — MPOCTHIE BEIIECTBA Ypoxk hopMUpOBaHHS HOBBIX
3HAHUU
96-97 | CoenmuHeHHS CEPHI Ypoxk hopMUpOBaHHS HOBBIX
3HAHUU
98-99 | A3ot u ero coemuHEHHUS Ypoxk hopMUpOBaHHS HOBBIX
3HAaHUU
100-101 | docdop u ero coequHEHUS VYpox hopmMupoBaHHs HOBBIX [Toypo4HBIl KOHTPOJIb:
3HAHUI paboTa Ha ypoke
102-103 | Yriepona u ero coeTuHEHUs VYpox hopmMupoBaHHs HOBBIX
3HAHUU
104-105 | KpeMHHii 1 ero coeTuHeHus Ypox hopMupoBaHHs HOBBIX
3HAHUU
106-109 | Pemenue 3a1a4y Ha Ta30BbIC 3aKOHBI VYpoxu npumeHnenuii 3Hanui Ha | [ToypodHBIi KOHTPOJIB:
NPaKTHUKE paboTa Ha ypoke
110-113 | Pemenue 3a1a4 Ha «BBIXOJ MIPOIYKTa)» Ypoku npumeHeHuit 3Hanuii Ha | [loypodHbIi KOHTPOJIB:
NPaKTHUKE paboTa Ha ypoke
114-117 | Pemenue 3a1a4y Ha «U30BITOK-HEIOCTATOKY Ypoku npumeHeHmit 3Hanuii Ha | [loypodHbIif KOHTPOJIB:
NPaKTHUKE paboTa Ha ypoke
118-121 | Pemenue 3a/1a4 Ha CMeCH Ypoku npumeHenunii 3Hanuii Ha | [loypodHbIii KOHTPOJIB:
IpaKTHKE pa0oTa Ha ypoke
122-125 | Pemienue 3a/1a4 Ha HETIOJIHOE Ypoku npumenenuii 3Hanui Ha | [loypo4HbIil KOHTPOJIB:
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B3aUMOJICHCTBUE IIPAKTHKE paboTa Ha ypoke
126-129 | Pemenue 3a1a4 Ha HETIOJIHOE Pa3/IO’KEHUE Ypoxu npumenenuii 3Hanuii Ha | [loypouHbIii KOHTPOJIb:
MIPaKTUKE paboTa Ha ypoke
130-131 | O6o0meHne u cucTeMaTu3anus 3HaHUHA 110 YpoKu KOHTPOJISI U IPOBEPKU Temarndeckuii KOHTPOJIb:
XUMWH DJIEMEHTOB 3HAHUI U YMEHUU TECTUPOBAHHE
132 KoutpoabHnas padora Ne 4 no YPOK KOHTPOJISI K IPOBEPKHU TemaTuyeckuii KOHTPOJIb:
TeMe: XMMHUS HEMeTaLJIOB 3HAHUW U YMEHUM KOHTpOJIbHAsI paboTa
133-136 | KucnoTsl opranudeckue u Ypoxk hopMupoBaHUS HOBBIX
HEOPraHWYECKHE 3HAHUI
137-140 | OcHOBaHUS OPraHUYECKUE U Ypok popmMupoBaHusi HOBBIX
HEOPraHWYECKHE 3HAHHUI
141-144 | AmdoTepHble OpraHu4YecKue 1 Ypok popmMupoBaHus HOBBIX
HEOpraHUyYecKre BellecTBa 3HaHUM
145-148 | 'eneTmueckas CBsI3b MEXIY KJIaCCAMU Ypok GpopmMupoBaHusi HOBBIX
OpraHMYECKUX U HEOPraHMYECKUX 3HAHUM
COEIMHEHU N
149-150 | Pemenwue 3a1a4 Ha OmpeielieHUE MacCOBOM Ypoku MpUMEHEHWIA 3HAHUW Ha
JIOJTM KICXOJIHOTO BEIIECTBA MM MPOIYKTa MPAKTHKE
B pacTBOpe
151-152 | Pemenue 3amay Ha «TUTT COJIH Ypoku npuMeHeHni 3HaHU Ha
PAKTHKE
153 [Tpaktnueckas padota Ne 4 «Ilomyuenue Ypoku KOHTPOJIS U TPOBEPKU TemaTu4yeckuii KOHTPOJIb:
ra3oB M U3Y4€HHE UX CBOMCTB» 3HAHWUH U yMEHUHN npakTHyeckas paboTa
154 [IpakTuueckas padota Ne 5 «Pemenue Ypoku KOHTPOJIS U TPOBEPKU TemaTu4yeckuii KOHTPOJIb:
AKCIEPUMEHTAIbHBIX 3334 0 3HAHUI U yMEHUHN npakThueckas padboTa
OpPraHUYECKON XUMUNY
155 [IpakTnueckas pabota Ne 6 «Permenue YPOKH KOHTPOJISL U IPOBEPKH TemaTnueckuil KOHTPOJIb:
AKCIEPUMEHTAIbHBIX 33/1a4 110 3HaHWUI U yMEHUHN npakTHueckas paboTa
OpPraHNYECKON XUMUNY
156 [IpakTuueckas paborta Ne 7 «CpaBHeHue YPOKH KOHTPOJISL U IPOBEPKH TemaTnueckuil KOHTPOJIb:
CBOMCTB HEOPraHNYECKUX U OPTaHUYECKUX 3HAHUW U yMEHUN npakTuyeckas padora
COCIMHEHUIN»
157 ITpakTuyeckas pabora Ne 8 YPOKH KOHTPOJIS U IPOBEPKU TemaTnuecknii KOHTPOJIb:
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«['eHeTHYECKAs CBSI3b MEXY KJlacCaMu
HeOpFaHI/I‘ICCKI/IX nu OpI‘aHI/I‘-IeCKI/IX
COEIUHEHUI)

3HAaHUU U YMEHUI

npakTudeckas padora

158-159 | O6006menne u cucTeMaTu3anus 3HaHUIA 110 Ypoku KOHTPOJIS ¥ IPOBEPKU Temarndeckuii KOHTPOJIb:
TeMe «BelecTBa 1 UX CBOIICTBa» 3HAHUI U YMEHUI TECTUPOBAHHE
160 KountpoabsHnas padora Ne 5 mo teme: YPOK KOHTPOJISI U IPOBEPKHU TemaTuyeckuii KOHTPOJIb:

['eneTnueckas cBsI3b MEXKy KJlacCaMH
OpI‘aHI/ILIeCKI/Ix Hu HGOpFaHquCKI/IX
COEIMHEHUN

3HAaHUU U YMEHUU

KOHTpOJIbHAsI paboTa

T'maBa 5. XumMud B sKU3HM 00I1IeCTBA

161-162 | Xumusi 1 IpOU3BOJICTBO Ypok popmMupoBaHusi HOBBIX
3HaAHUU
163-164 | Xumus 1 CeTbCKOE X03SIHCTBO Ypok popmMupoBaHusi HOBBIX
3HAHUU
165-166 | Xumus u mpoOIeMBbl OXpaHbI Ypok GpopmMupoBaHusi HOBBIX
OKpYKaroIIEenl CpeJIbl 3HAHHUI
167-168 | Xumus v mOBCeAHEBHAS )KU3HD YEJIOBEKA Ypok GpopmMupoBaHusi HOBBIX
3HAaHUU
169-175 | O6o0maroiiee MOBTOPEHHUE 110 TEME: Ypox nmoBTOpEHUS,

['eneTnveckas CBSI3b MEXKIY KJIaCCaMH
OPraHUYECKUX U HEOPTAaHUICCKUX
COEUHEHUN

CUCTEMATU3AINU U 0000IIeHN

3HAHWM, 3aKPETUICHUS] YMEHU I
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IIpuioxenue 2
OIEHOYHBIE MATEPHAJIbI

I[eMOHCTpaIII/IOHHaH BeEpcus l'[paKTI/I‘{GCK()ﬁ paGOTLI

[Tpaktuyeckas padora Ne 1. KauecTBeHHBII aHAIN3 OPraHUYECKUX COCTUMHEHUN.

Tun ypoka: npaktuieckas padora

Lean padoTbi:

Obpazosamenvras

3aKpenuTh TEOPETUYECKUE HABBIKU, IOJIyYE€HHBbIE NpU H3ydeHUH TeMbl “IlpenenbHble yrieBogopojbl”.
YMeTh NpakTHUUeCKH ONPENENATh HaJUYME YIIepoJa, BOJOpOJa M XJOpa B OPraHUYECKUX BEIIECTBAX,
MPOBOJNTH HAONIOACHUSA, JENIaTh BBIBOJBI; COOJIONATh MpaBWIA TEXHHKH OE30MAaCHOCTH INPU pPaboTe B
XUMHUYECKOM KaOUHETE.

Pazeusarowas

PazBuBath y ywamuxcs yMEHHs CpaBHUBaTh W aHAJIM3UPOBATh CBEACHUS, MOJIYYCHHBIE B XOJE
MPaKTUYECKON padOoThI, IOTHYECKH U3J1araTh CBOU MBICIH.

Bocnumuisarowasn

[IporomxuTs (QopMUpPOBaHHME XHMHYECKON KapTHHBI MHpa, CIOCOOCTBOBAaTH OCO3HAHUIO PEAbHOCTH
CYIIECTBOBaHMSI aTOMOB M MOJIEKYJd, M MaT€pHabHOTO €JWHCTBA Ha OCHOBE JTHUX IPEJCTABICHUMN
(mokaseiBasi MHOrooOpa3ue OpraHnyecKux COeIMHEHUN).

OOGopynoBaHue U peakTHBBI: JJaOOPAaTOPHBIN IITATUB, HArpeBaTEIbHBIN MpHOOP, MPUOOpP IS MOTydeHUs
raszoB, naepkarenb, ¢dapdopoBas dvamka, napadpuH, okcun menu (II), m3BecTkoBas Boja, MpPOKAICHHBIN
cynepar memu (II), memnas mpoBonouka (10 cM), pacTBOp TeTpaxjopMeTaHa, caxap, MOJUMEPHI,
coJieprKallie XJop.

Xox ypoka

OnpIT 1. O0HapysKeHUE YyIJIepoaa U BOJAOPOIa B OPraHUYeCKOM COeIMHEHNHU

[IpucyrcTBue yriepoja B OPraHUYECKUX COEIMHEHUSX B OOJILIIMHCTBE CIYy4aeB MOKHO OOHAPYXUTH IO
00yTrIMBaHUIO BEIECTBA IIPU OCTOPOKHOM €T0 MPOKAIMBAHUU.

CoOpanu mpubop Kak MoKa3aHo Ha pUCYHKe yueOHuKa. Hackimany B mpoOHpKy MIEMOTKY caxapa 1 HEMHOTO
okcuma meau (II) CuO. Ilonoxunm B mpoOMpKyY, TIe-TO Ha YpPOBHE JBE TpeTH € HeOONBIIOW BaTHBIN
TaMIIOH, TOTOM HachINall HEMHOTO 6e3BoAHOro MeaHoro Kyrnopoca CuSOg. 3akpbuiu mpoOupKy mpoOKoi ¢
ra3o00TBOAHOM TPYOKOH, TaK, 4YTOOBI HIKHUN €€ KOHel ObLI OMYILEH B APYryo IpOOHPKY C MpeABapUTEIbHO
HamuThiM Tyaa ruapokcuaoM kaimeims Ca(OH),. Harpenmu mpoOupky B miiamenu ropenku. HaGmromaem
BbIJICJICHUE IMY3bIPbKOB ra3za M3 TpyOKH, MOMYTHEHUE HM3BECTKOBOM BOJIbI M MOCHHEHHE OEJIOr0 MOpOIIKa
CuSO0s.

C12H,,011 + 24Cu0O ~ 12C0O5 + 11H,0 + 24Cu

C&(OH)z +CO,™ CaCOs3| + H,O

CuSO4 + 5H,0 ~ CuSO,4 " 5H,0

Bb1600: B ucxoaHOM BeleCTBE MPHUCYTCTBYET Yriaepoi] U BOAOPOJ, TaK KaK MOJYYWIH YIIIEKUCIBIN Ta3 u
BOJy B pe3yJbTare OKuciaeHus, a B okucautene CuO OHU HE COIEePKAIUCH.

OmnpiT 2.01npenesieHne yriepoaa i BOAOPOAa B OPraHu4ecKoM coeuHeHnu (nmapagun)

HaubGonee TOUHBIM METOJOM OTKPBITHS YIJIEPOJa U OJHOBPEMEHHO C HHUM BOAOPOJA SIBISETCS COMXOKCHHE
OpPraHMYeCcKOTo BEIEeCTBa B CMECH C MEJIKUM IMOPOLIKOM OKCHAA MeAu. YTiaepoJ o0pa3yeT ¢ KHUCIO0pPOJ0M
okcuna menu(Il) yrnekucislit ra3, a Bogopo — Boay. OKCuA MeI BOCCTAHABIMBACTCS 10 METANTUNUECKOM
MeJd, HalpuMep:

CI3H28 + 40CuO —> 13C02 + 14H20 + 40Cu

Cobepure npubdop, kak nokazano Ha pucynke 44. Cmecb 1—2 r okenga meau(Il) u -0,2 r napaduna Xxopo1o
nepeMelaiTe M MoMecTuTe Ha JHO NpoOupku. CBepXy HacelnbTe eme HemHoro okcunpa meau(Il). B
BEPXHIOI YacThb MPOOUPKHU BBEIUTE B BHJIE MPOOKH HEOOJBIION KYCOUYEK BAaThl M HACBIIIBTE HA HEE TOHKHUH
cioit Gemoro moporka 6e3BoaHoro cynbdara memu(Il). 3akpoiite mpobupky HpoOKOH € Ta300TBOAHOM
TpyOkoii. Ilpu 3TOM KOHel TpyOKM NOJKEH IMOYTH YNHpaTbcs B KOMOYEK BaThl ¢ cyiabpatom meau(Il).


https://infourok.ru/go.html?href=http%3A%2F%2Fedufuture.biz%2Findex.php%3Ftitle%3D12._%D0%9E%D0%BA%D1%81%D0%B8%D0%B4%D0%B8%2C_%D1%97%D1%85_%D1%81%D0%BA%D0%BB%D0%B0%D0%B4%2C_%D0%BD%D0%B0%D0%B7%D0%B2%D0%B8

HwxHUi KOHEIl Ta300TBOIHON TPYOKH JTOJDKEH OBITh TOTPY)KEH B MPOOHPKY ¢ OapuTOBOWM BOJOMU (pacTBOp
TUAPOKCUAa Oapusi) WM M3BECTKOBOM BOJOW (pacTBOp THAPOKCHAA Kanblwms). Harpeiite mpoOupky B
IUIaMeHu Topenku. Ecnum mpoOka IIIOTHO 3akpbIBaeT NPOOMPKY, TO Uepe3 HECKOIbKO CEKyH[ U3
ra300TBOJHOM TPYOKH HaYHYT BBIXOJUTH ITY3bIPHKH Ta3a.

Kak Tonmpko GapuToBasi BoJa MOMYTHEET, MPOOUPKY C HEW CleAyeT yNalIuTh M MPOJOJDKATh HarpeBaHUe,
MOKa Mapbl BOJBI HE JOCTUTHYT Oenoro nmopomika cyiabgara mean(ll) 1 He BBI30OBYT €ro MOCHHEHUS.

[Tocne m3menenus okpacku cynbdara memu(ll) caeqyer mpexpaTuTs HarpeBaHue.

1. [Touemy nomyTtHen pacTBOp OapuToBO BoAbI? Hanuiure ypaBHEHHE peaKuy.

2. INouemy Gemnbrit mopomok cynabgara meau(Il) cran romyosm? Hanumure ypaBHEHHE pEaKIyu.

N . e
) ~—
Ak
pLrEN
S\
\ f ‘ ! "
,."‘ I\—.'_'--..
Onpederenue cocmasa npodyx- Onpedesenue

MO8 OKUCACHUA OPZARUNECKO20 selecmasa  z2anozéna x.mpa(popxe

OmnbiT 3. O0HApY:KEeHHE raJI0TeHOB

B3anu MenHyr0 OpOBOJIOKY, 3arHYTYK0 Ha KOHIE NETIEW NIUIIAMU, MPOKaIWIM €€ B IUIAMEHH J0
obpazoBanus uépHoro Hanéra okcuaa menu (II) CuO. 3aTem OCTHIBIIYIO MPOBOJIOKY OKYHYJIH B PacTBOP
xjopoopMa U BHOBBH BHeciu €€ B IutaMsi ropenku. HaGmionaem okpalliMBaHue IUITaMEHHU B TOJy0OBarTo-

3eJIEHBIH 1BET, TAK KaK COJIM MEJH OKPAIIMBAIOT IUTaMSL.
5Cu0 + 2CHCl; = 3CuCl, + 2CO; + H,0 + 2Cu

CaMOKOHTPOJIb BHINIOJIHEHUS PadoThI.
OOyuaromuecs 3anoaHsIIOT TA0IUILY U JIEJIal0T BHIBOJBI IO KaXKIOMY OIBITY

JleMOHCTpAUMOHHAS BePCUs KOHTPOJIbHOI padoThl

3amaua 1

YCTaHOBHTE COOTBETCTBUE MEKTY HA3BAHUEM COCTUHCHUS M 00IIel (GopMyIIol TOMOJIOTHYECKOTO PsJia,
K KOTOPOMY OHO MPHHAUICKHT: K KOKJIOW MO3UIIUU, 0003HAYCHHOU OYKBOH, MOJA0EPUTE COOTBETCTBYIOIIYIO
MO3UIMI0, 0003HAYECHHYIO LIU(POi.

HA3BAHUWE COEJVMHEHUS OBILIASA ®OPMVIIA
A) Gyren-1 1) CaHane2
B) uukionponan 2) CyHazn
B) 6yraauen-1,3 3) CnHan2
4) CnH2n+4
Pemenue:

Y CTaHOBHUM COOTBETCTBHE
A) byren-1 — popmyna CH,=CH- CH2-CH3; otser 2
b) Huknonpomnan — C3Hg otBer 2
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B) byranuen-1,3 — popmyna CH,=CH-CH=CH3; otBer 3

3agaua 2

Hanummre cTpykTypHBIC H30MEpHl OyTeHa-1.
Pemenue: CTpykTypHBIMH HM30MepaMu OyTeHa-1 SBISIOTCS: MUKIOOyTaH M METUJIIPOIEH (IOJDKHBI OBITh
HaIMCaHbl CTPYKTYPHBIC OPMYIIBI U HA3BaHUS BEIIECTB).
3apaua 3
Hanmmunre ypaBHEHUS XUMHUYECKUX PEAKIIMM IS CIIEAYIOIINX [IPEBPALLECHAN
CH4 — CH3Cl — CyHg — CHsNO,. Jlaiite Ha3BaHUS MTPOIYKTaM PEAKITUU
Pemenne:
1) CH;,+ClLb— CH3C| + HCI
XJIOPMETaH
p. 3aMelneHus (raJToreHuPOBaHKE)
2)2 CHsCl + 2Na — CyHg + 2NaCl
9TaH
p. Bropua
3) CoHg+HNO3; —C5Hs5NO, +H,0
HUTPOITaH
p. 3aMeleHus (HUTpOBaHHE)
3anaua 4
Ompenenure MOJISKYISIPHYIO (DOPMYITY alleTUIICHOBOTO YIJIEBOJAOPO/Ia, €CITM MOJISIpHAs Macca MPOIyKTa ero
peakiuu ¢ u30bITKOM OpOMOBOIOpOa B 4 paza 0oJiblie, Y4eM MOJISIpHAs Macca UCXOIHOTO YIiIeBOA0POIa.
Pemenne:
O6mrast popmyrna aleTHIICHOTO YIIEeBOI0POa UMEET BU:
CnHanz-

Bce yrieBonoposl JaHHOTO psiia COAEpIKAT OJHY TPOHHYIO CBSI3b U IPU U30BITKE OPOMOBOIOpOAA
MPUCOECIUHSIOT 4 aToMa. 3aluIleM XUMUYECKYIO PEaKIHIO:

ChHon o + 2HBr = CyH>Br2
3anuieM BbIpaKeHHsI 7151 MOJISIPHBIX MacC UCXOJIHOTO YTJIEBOAOPOa U MPOIyKTa PEaKINH C
HCIO0JIb30BAHNEM MOJISIPHBIX MAcC JIEMEHTOB:

M(CiHzn2) =12n + 2n - 2 = (14n - 2) r/moub,
M(CpH2nBr2) = 12n + 2n + (80¢2)= (14n + 160) r/moJb.

Pa3znenum BbipaskeHue Ui MOJIIPHON MacChl MPOYKTa PeaKIMK Ha BBIPAXKEHHUE JIJIs1 MOJISIPHOM MacChl
HCXOHOTO BELIECTBA U MPUPABHSIEM 3TO OTHOIICHHUE K 3HAUCHUIO, YKa3aHHOMY B YCIIOBUU:

M(C_H, Br) 14_+160

M(CH,.) 14, -2
[Tonyunnu MareMaTuyeckoe ypaBHEHUE C OJTHUM HEU3BECTHBIM. Pemas ero, moiaydyaem n = 4.
CrnenoBarenbHo, popmyra ucxoanoro yriesogoposa: CsHe.
OtBet: C4Hg (OyTun).
3amauya 5
Kakoii 00bem okcuaa yraepona (IV) (H.y.) BeLIETUTCS MpH B3aUMOJICHCTBUM PacTBOpa, cojaepikaiero 2,3 r
MYpPaBbUHOMN KUCJIOTHI C U30BITKOM KapOOHaTa KaJbIHUS.
Pemenmue:
3anuiieM ypaBHEHHE peaKinu
CaC03 + 2HCOOH = (HCOO0)2Ca + H 20
HalJIeM KOJMYECTBO BEIIECTBA YIIIEKUCIOro ra3a x=2,3+22,4:46 x=0,05mo1b
HaiieM oobeM raza V= 0,05%22,4=1,12 ()

4
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JleMOHCTpPallMOHHAS BepCUsl TeCcTa
1.BceaTtomblyriiepoJaBMOJIEKYIIaXTalor e HOIPOU3BO JHBIXITUKIOATKAHOBHAXO I TCSIBCOCTOSHUUT NOPU TN 3AITH
"

1) sp

2) sp2

3) sp3

4) sp3d2

2. YueHble - aBTOPBI OCHOBHBIX TEOPHIA OPraHUYECKON XUMHH (HECKOJIBKO IMPABUIIBHBIX OTBETOB)
1) M.B. JlomonocoB

2) .. Menneneen

3) ®. Bennep

4) A\M. Bytaepos

5) B.B. MapkoBHHKOB

6) ®.A. KekyJe

7) M. beptio

8) 1.C. bax

3.BcraBpTe MpoMyIIieHHOE CIIOBO:

Yacruria pagukan B MoJiekyine Xe\eY y oOpasyercs npu pa3phiBE CBSI3U
OTBeT: rOMOJINTHYECKOM

4. YTneBoopo, B KOTOPOM BCE aTOMBI YIIIepoia UMEIOT Sp3-THOPHIN3AIIHIO.
1) u3o0yran

2) oyramuen-1,3

3) mpornuH

4) 6eHzon

5.0OCHOBHOM THI peakluii Ui MpeleabHbIX YIIeBOI0POI0B

1) SR — paaukanbHoe 3aMelleHne

2) E — otmertenue

3) AE — anektpohuiibHOE PHCOEAUHEHHE

4) SN — Hykseo(uIbHOE 3aMelIeHNE

6. bmkaiiiuM roMoJI0TOM TIPOTTUHA SIBIISICTCS

1) C2H6

2) C4HS

3) C2H4

4) C4H6

7. YcTaHOBHTE MPABWIBHYIO MOCIEI0BATEIBHOCTD:

UToOB! HA3BaTh OPraHMYECKOE BEIIECTBO MO CUCTEMATUYECKON HOMEHKIIAType, HE0OX0UMO:
1) Ha3Bath cTapiryo QyHKIHOHATIBHYIO TPYIIILY

2) MepeurciInTh 3aMECTUTENH B ajaBUTHOM IMOPSIIKE

3) mpoHyMepoBaTh aTOMBI yIJIepo/ia TJIaBHOM LIeTn

4) onpenenuTh 3aMEeCTUTENN U UX HAa3BaHUS

5) onpeaenuTs cTapiryto GyHKIIMOHATBHYIO TPYIITY

6) yka3aTh JJIUHY U HACBILIIEHHOCTh TJIABHOM LIeTTH

7) BbIOpaTh poIOHAYATIBHYIO CTPYKTYPY

OtBer: 7,5,3,4,2,6,1

8. N3omepamu OyTeHa-2 ABISAIOTCS 00a BEIEeCTBA FPYIIIIBI

1) 2-MeTHANpoaH; METHIIHKIONPOAH

2) uuc-0yTeH-2; MUKI00yTeH

3) uuka00yTaH; 2-MeTHINPONICH

4) 2-MeTUnOyTeH-2; METHIIHUKIONPOIaH

9. VYwuyeHble-IpakTHKH, BIIEPBbIE CHUHTE3MPOBABIINE OpraHMYe-CKHUE BellecTBa (HECKOJbKO MPaBHIIbHBIX
OTBETOB)

1) M.B. JlomonocoB
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2) ®. Beaiep

3) A.W. Menneneen

4) JI. Ilonunr

5) A.B. Koaboe

6) M. Beptio

10. Ha3Banue BeriecTBa, IVIaBHAs IEIb KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB YIJIEPOJAad, COJCPIKUT
KapOOKCHIILHYIO TPYIITY U OJHY IBOWHYIO CBSI3b, a TaK JK€ PAJUKAIIBI METHII U ATHJI Ha3bIBACTCS
1) 3-meTun-3-3TunbyTeH-3-0Bast KUCIOTa

2) 3-MeTHJI-2-3THI0yTeH-3-0Basi KHCJI0Ta

3) 2-MeTrn-2-3TU0yTeH-2-0Bast KUCIOTa

4) 2-metmi-3-3Tiin0yTeH-3-0Basi KUCIIOTa

JeMoBepcusi MPOMeKYTOUYHOM aTTeCTAallMH : KOHTPOJIbHasi padoTa
1.. PaccunTaiite 00b€M KHCTOpPOIa, KOTOPBI HEOOXOAMMO 3aTpaTUTh s noxydeHus 2111 xJx TermioTs B
COOTBETCTBUU € TepMoxumuueckuM ypasHeHueM C (tB) + O2 (1) = CO2(r) + 394 x[Ix
2..Hanummure ypaBHEeHUs peakui, Ipy MOMOIIN KOTOPhIX MOKHO OCYILIECTBUTH CIIEIYIOIINE TPEBPALLICHUS:
Cr — CrCI3 —-Cr(OH)3— Cr203. s nepexona 1 cocTaBbTe dJIEKTPOHHBIN OallaHC, YKaKUTE OKUCIUTEIb
1 BOCCTAHOBUTEIb.

3.HABBAHHUE COJIA CIITOCOBHOCTbB COJIN K THAPOJIU3Y
A) cynbdua anromMuHus 1. TMIPOIU3Y HE TIOJIBEpraercs
b) Hutpar xeneza (111) 2. runponusyercs no KaTHOHY
B) xnopun Hatpus 3. TuAPOIU3YETCS IO aHUOHY

I') cunukat pyOuaus 4. TuIPOIU3yeTCs IO KATUOHY U aHUOHY

4. Hanumure ypaBHEHUs PEaKIUi, C IOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBUTh IPEBPAILICHMUS:
4FeO—Fe—FeCl 3—Fe (OH) 3—Fe20 3

5.Kakune

kotopbix NaOH u HCI, KCI u H2SO4, Na2CO3 n HNO3, CuCI2 u KOH,

u3 MIOTIapHO

NEPCUUCIICHHBIX

pacTBOpPOB

npyrom? OTBET MOATBEPIUTE, 3aMIMCAB COKPAILIEHHbIE HOHHBIE YPABHEHHS.
6.0npenenuTe MacCOBYIO JIOJI0 pacTBOpa, KOTOPBIM MOJYyYWiIH Ipu cMmemmBanuu 15 r. 20% pacTtBopa conun
u 24 r. 5% pacTtBopa 3T0H coyn
7.Pa3nenuTh cMeCh BEIIECTB: APEBECHBIE, KEJIE3HbIE U MEHbIE OMMIKHU. ['OMOTeHHas UM reTeporeHHas 3Ta
cMmech? OnuiuTe cnocoObl pa3esieHus ITOH CMecH
8.K 70 r Boapl mo6aBwnm 15 r conu. Beramciure MaccoByr0 00 pacTBOPEHHOTO BEIIECTBA B PAacTBOPE.
Kaxkoit OyneT koHIIeHTpaIus pacTBOpa, €CIIM M3 HEro BBITIAPHIIH S5 T. BOIBI?

MIxaJja oneHUBAHUSA

BEIIICCTB,
B3aUMOJCHCTBYIOT

bopMyIBI
Apyr ¢

Ounenka OTJIMYHO Xopo1io YIOBJIETBOPHUTE/IbH | Hey/I0BJIeTBOPHTE
0 JbHO
KauecTBoO IIOJIHO M3J1araeT NaéT OTBET, u3JaraeT MaTepuall 0oOHapyXuBaeT
OTBETOB Ha | M3Y4YCHHBIH MaTepHal, YJIOBJIETBOPSIOIIUN HETOJIHO U HEe3HaHHe OoJblIei
BOIIPOCHI 1O JA€T NMpaBUIIbHOE TEM K€ TpeOOBaHUSAM, JIOITyCKaeT 4acTu
TeMam OTIPECIIEHHOE YTO U JUIs OLIEHKU HETOYHOCTH B COOTBETCTBYIOLIET
npeaMera MIOHATHH; «OTJIMYHOY, HO OIpe/IelIeHu U 0 paszzena
oOHapyXHuBaeT nomnyckaer 1-2 MOHATUH WU M3y4aeMoro
[IOHMMAaHHe OLIMOKH, KOTOPbIE (bopMynupoBKe Marepuana,
MaTrepuasna, MOXeT caM XK€ UCIPABISeT, U | TEOPHii; HE yMeeT | JOIMycKaeT OIIUOKH
000CHOBATh CBOU 1-2 Henouéra B JIOCTaTOYHO B (hOpMYIIHPOBKE
CYXACHHUS, IPUMEHUTD | TOCIEN0BATEIBHOCTH ri1y0OKO U ONPENEIICHNI U
3HaHUS Ha IPAKTHUKE, U SI3bIKOBOM JI0Ka3aTeIbHO TEOPUH,
MIPUBECTH oopmIIeHUN 000CHOBATh CBOM HCKaXarole ux
He00X0AUMBbIe U3J1araeMoro CYXICHHUSI U CMBICII,
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MIPUMEPHI HE TOJBKO
1o y4eOHUKY, HO U

IIPUBECTHU CBOU
IIPUMEPBI; U3JIaract

OeCIopsIIOYHO U
HEYBEPCHHO

CaMOCTOSITEILHO Marepuan U3JIaraeT MaTepual
COCTaBJICHHbBIEC; U3J1ara HEIOCJEeI0BATENHbHO
€T MaTepual U JIOITyCKaeT
MOCJIEIOBATEIIBHO U OImuOKH B
MIPaBUIIBHO C TOYKHU SI3BIKOBOM
3pEHHsI HOPM opopmIIeHUN
JUTEPATYPHOTO SI3BIKA W3JIaraeMoro
KoauuectBo 90 — 100% 75 - 89% 50 - 74% Menee 50%
NPaBUIbHBI
X OTBETOB B
TecTe
KauectBo BC€ 3aJ[a41 PEIICHBI petieHo BepHoO 6osiee | pemieno ot 50 no 74 OTCYTCTBYIOT
BBLINOJTHEHH BEpHO; 75 % Bcex 3amad; % Bcex 3a1a4; He HEOOXOINMEBIE
bl WCIIOJIb30BaH MOTYT BCTPEUAThCSA | BCETJIa UCIOJIh30BaH TEOPETUICCKHE
KOHTPOJIbH HauboJee OT/ICIIbHBIC HauboJee 3HAHHUS, TOTYIICHBI
bIX padoTt palMOHAIBHBIN ITYTh HETOYHOCTU B palOHAIBHBIN yTh omuoOKku B 6osee
peLIeHHUS; apuMeTHUIECKUX peneHus yeMm 50 % 3amad.
M3JI0KEHNE MaTepraia pacderax B pemrennn
JIOTUYIHO, TPAMOTHO, TIPOSIBIISICTCS
6e3 ommnboK HE3HaHUE
OCHOBHOTO
Marepuaia
yaeOHOU
IPOrPaMMBbI
KauecTBo BeinonHens! Bce BrinonHenst Nwmerotcs Nmerorcest
BbITIOJIHEHH TpeOoBaHUs K OCHOBHBIE CYLIECTBEHHbBIE CYLIECTBEHHbBIE
| BBITIOJIHEHMUIO, TpeOoBaHuUs K OTCTYILICHUS OT OTCTYIICHUS OT
NPaKTHYeCK 0(pOpMIICHHIO U BBIIIOJIHEHHUIO, TpeOoBaHUM K TpeOOBaHUH K
0if paboThl | 3alUTE MPAKTUYECKOU 0hOpMIICHHIO U BBITIOJTHEHHUIO, BBITIOJTHEHHUIO,
paboThL: caenan 3allUTe MPAKTUYECKOI 0(hOpMIICHHIO U 0(hOpMIICHHIO U
KpaTKUi aHalIn3 paboThl, HO MPHU I3TOM 3aIuTe 3aIuTe
BBITIOJIHEHUS OTBITOB, | JIOMYIIEHBI HEJOYETHI: MPAKTHYECKON MPAKTUYECKOU

MPABHIILHO HAIKMCAHBI
HaOJIIOIEH N,
c(OpMYIIUPOBAHEI
BBIBO/IbI, COOJTIOICHBI
TpeOOBaHUS K
BHEIITHEMY
0OpMIICHHIO, JTAHBI
MIPABHJIBHBIE OTBETHI
Ha BOIIPOCHIL.

clieaH KpaTKuu
aHAJIU3 BBIMIOJIHEHUS
OTIBITOB, TIPH
HaIMCaHUH
HaAOJIFOIEHU N
JOTTYIIIEHbI
HETOYHOCTH,
chopMynTupPOBaHbI
BBIBO/IbI, COOIIOICHBI
TpeOOBaHUS K
BHEITHEMY
ohopMIICHHIO, TaHBI
MPaBUIIbHBIE OTBETHI
Ha BOTIPOCHI.

paboThI: HE caenaH
KpaTKUW aHaJIN3
BBITIOJTHEHUS
OTIBITOB, TIPU
HAITMCAaHUH
HaOJIFOIEHUN
JOTIYILIEHbI OLTUOKH,
HE KOPPEKTHO
chopMyITupOBaHbI
BBIBO/JIbI, HE
MOJIHOCTHIO
coOIOIeHbI
TpeOoBaHUs K
BHEITHEMY
0(OopMIICHHIO,
MPaBUIIbHBIE OTBETHI
Ha BOTIPOCHI TaHbI

paboThI: HE C/IeNaH
KpaTKUi aHaIu3
BBITIOJTHCHHSI
OTIBITOB, TPH
HaIMCaHUU
HaOJIFOIEHUI
JOTTYIIICHBI
OIIINOKHU, HE
c(OpMYIIUPOBAHBI
BBIBO/IbI, HE
COOIOICHBI
TpeOoBaHUS K
BHEITHEMY
oopMIIeHHIO, HE
JTaHbI TIPaBUIIbHBIE
OTBETHI HA
BOIPOCHI.

YJaCTUYHO.
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