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MNOACHUTEJBHASA 3AIINCKA

PaGouasn nporpaMma CoCrtaBJ/icHa B COOTBCTCTBHH C HOPMATHUBHO-IIPABOBBIMHA
AJOKYMEHTaMu:

1. ®epepanbHbiM 3akoHOM OT 29.12.2012 roga Ne 273-®3 «O06 oO6pa3zoBaHuu B
Pocculickon @enepanumy:

2. Ilpuxazom MunuctepcTBa oOpazoBanus u Hayku PO ot 17 mas 2012 r. N 413
"O0 yTBepxkaeHUU  (eaepalibHOIO0  TOCYJapCTBEHHOTO  00pa3oBaTEIBHOTO
cTaHaapra cpennero obmiero oopazoBanus’ (C U3MEHEHUSIMU U JJOTIOJTHEHUSIMU OT:
29 nexabps 2014 r., 31 nexadbps 2015 r., 29 utons 2017 r.)

3. denepanbHBIM TEpEYHEM YUECOHMKOB, PEKOMEHJIOBAHHBIX (JOIMYIICHHBIX) K
UCIIOJIb30BAaHUIO B oOpa3oBaTrelbHOM  IIpoLiecce B 00pa3oBaTENbHBIX
VUPEKACHUSAX,  PEATM3YIOIIHUX  OOpa3oBaTelbHbIE  IPOrpaMMbl  OOLIErO
o0pa3oBaHUs M HUMEIOLIMX TOCYAApCTBEHHYIO aKKpeIWUTaluuto (yTBEpXKAEHHOTO
npuka3oM MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepaunu oT 8 mMast
2019 r. Ne 233 ¢ uzmenenusimu ot 23.12.2020 r npuka3 Ne 766;

4. VYyeonsiM mmaHoM MBOY «CenesneBckas cpennsisi mikona» Ha 2023-2024
yueOHbiii ron u Ilonoxkenus o paboueit mporpamme MBOY «Cene3neBckas
CPEIHSS IIKOJIay;

5. T'omoBeIM KasieHIapHBIM Y4eOHbIM Irpadukom Ha 2023-2024 y4ueOHbIi TOT;

6. ABTOpCKO# porpammsbl Kypca xumun 11 8-11 kmaccos
oO1eo6pazoBarenbHbix yupexaenuit O.C. ['abpuensn- 7 u3gaHue, CTEPEOTHII.
M.: lpoda, 2010. -78 c.



OO0masi XapakTepuCTHKA NpeaAMeTa

Kypc ob6mieii xumun 11 kimacca HampaBieH Ha peUIeHHE 3aJady  WHTErpaliu
3HAHUM YYalluxcsi 10 HEOPraHWYECKOM W OpPraHUYeCKOM XUMHUU C LEJbI0
dbopMHpOBaHUA y HUX €IUHOW XMMHUYECKON KapTUHBI Mupa. Benymas uaes kypca —
€MHCTBO HEOPraHWYECKOW W OpPraHUYEeCKOM XWUMHUH Ha OCHOBE OOIIHOCTH HX
MOHSITUM, 3aKOHOB M TEOPHIA, a TAKKE Ha OCHOBE OOIIMX MOAXO0/I0B K KiIacCU(UKALINN
OpraHMYEeCKMX M HEOPraHWYECKUX BEIIECTB M 3aKOHOMEPHOCTSAM IPOTEKaHUs
XUMHUYECKUX PEAKIUI MEXY HUMHU.

3HAUUTEIBHOE MECTO B COJEPKAHMM Kypca OTBOAMUTCSI XHMHUYECKOMY
3KCIepUMEHTY. OH OTKpBIBA€T BO3MOYKHOCTH (DOPMHMPOBATh y YYAllUXCSl YMEHUS
paboTaTh ¢ XMMUYECKUMHU BEIIECTBAMMU, BBIINOJIHSITH MPOCThIE XUMUYECKUE OIIBITHI,
YUUT IIKOJBHUKOB O€30MaCHOMY U HKOJIOTMYECKH TI'PaMOTHOMY OOpAaIleHHIO C
BEILECTBAMHU B OBITY U Ha TPOU3BOJICTBE.

Jloruka u CTpyKTypUpOBaHUE Kypca IO3BOJIAIOT B MOJHOM MEpE UCIOJIb30BATH B
OOy4YeHHH JIOTUYECKHUE ONEpalMd MBIIUICHUS: aHajlu3 W CHHTE3, CPAaBHEHHE U
aHAJOTHUIO, CHCTEMAaTH3aIUI0 U 0000IIEHHE.

enu:

® OCBOCHHE 3HAaHUH O XUMHUYECKOH COCTAaBISIONMICH €CTECTBEHHO-HAYUHOM
KapTUHBI MUPA, BOKHEHIITUX XUMUICCKUX TTOHATHIX, 3aKOHAX U TEOPHSIX;

® OBJIAJICHUEC YMCHHUSMH TPHMEHATHh TOJyYCHHBIC 3HAHHUSA JUII OOBSICHEHUS
Pa3HOOOpA3HBIX XWMHWUYECKHX SIBIICHUA W CBOMCTB BEIIECTB, OICHKHA DPOJIH
XUMHUU B Pa3BUTHH COBPEMCHHBIX TEXHOJIOTMA U TIOJTYYCHUU HOBBIX
MaTepHaJoB;

® pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB M MHTEIUICKTYATbHBIX CIIOCOOHOCTEH B
MPOIIECCe  CaMOCTOSITEILHOTO  NPHOOPETCHHS XWMHYECKUX 3HAHHH ¢
WCIIOJB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB HWH(POpMamuu, B TOM YHCIIE
KOMITBIOTEPHBIX;

e BocHUTaHHWE YOEKISHHOCTH B TIIO3UTUBHOM POJM XHMHH B KU3HH
COBPEMECHHOTO  OOIIeCTBa, HEOOXOAUMOCTH  XUMHUYECKH  T'PAMOTHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M OKpPY KAIOIIIEH cpenie;

® TIpUMEHEHHE MOJIYICHHBIX 3HAHUNA U YMEHUH 111 0€301TaCHOTO UCITOIh30BaAHUS
BCIIIECTB U MaTEPHUAJIOB B OBITY, CEIHCKOM XO3SMCTBE M Ha IPOU3BOJICTBE,
pelIeHs] MPAKTHYECKUX 3a/7ad B TIOBCEIHEBHOM KU3HH, MPEHAYNPEKICHUS
SIBJICHUI, HAHOCSIIINX BPEJ] 3/T0POBBIO UETIOBEKA U OKPYIKAIOIIEH Ccpejie.

3agaum:-

® OBJQJIETh YMCHUSMU HAOMIOAATh XUMHUYECKHE SIBIICHHUS, IPOBOJUTH
XAMHUYECKUN SKCIIEPUMEHT, IMPOU3BOAUTH PACUYETHI HA OCHOBE XUMHUYECKHX
dbopMyI1 BEIIECTB M YPAaBHCHUM XUMUYECKUX PEAKITUH;

® pa3BHUBaTh MO3HABATEILHBIE WHTEPECHl U WHTEIUICKTYaJbHBIE CIIOCOOHOCTU B
MpOLIECCE TMPOBEACHUA XHUMHUYECKOTO JKCIEPUMEHTA, CAMOCTOSTEIBHOTO
NpUOOpPETEeHUs] 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIUMHU KU3HEHHBIMU
MOTPEOHOCTIMU;



® BOCHHTHIBATH OTHOLIEHUS K XUMHH KaKk K OAHOMY U3 (yHIaMEHTaJIbHbBIX
KOMIIOHEHTOB €CT€CTBO3HAHUS U 3JIEMEHTY OOIIEUETIOBEUECKON KyIbTYpHI,

® TPUMEHATH MOJYYCHHBIC 3HAHUS U YMEHHS i1 0€30MacHOr0 MCTOIb30BAHUS
BELIECTB U MaTEpUAIOB B OBITY, CEIbCKOM XO3SIIICTBE M HAa IPOU3BOJCTBE,
pELIECHNs NPAKTUYECKUX 3a7a4 B I[OBCEAHEBHOW >KU3HU, IPEAYIPEKIACHUS
SBJICHUM, HAHOCAILUX BpEJl 30POBBIO YEIIOBEKA U OKPYKAIOLIEH Cpee.

MecTo npeamera B y4eOHOM ILIaHe.

B cootBeTcTBUU ¢ yueOHBIM TuIaHOM MBOY «Cene3HeBckas cpeaHsis MIKoJa» Ha
n3ydyeHue Xxumuu B 11 kiacce oTBeAeHO: 24 B HE/IEINIO, 3a To11 — 684.

I[Inanupyemble pe3ybTaThl.
Yyamuecss Hayyarcs:
HOHUMAmMb GaAdCHENWIUe XUMUYECKUEe NOHAMUA: BEIIECTBO, XUMUYECKUN 3JIEMEHT,
aToM, MOJIEKYJIa, aTOMHAsl U MOJIEKYJIIpHAs Macca, alIOTPOIHsI, YIIAEPOAHbBIN CKEJET,
(GyHKIIMOHAJIbHAs TPYIINa, BEUIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
pacTBOPBI, DJCKTPOIUT ¢  HEDJIEKTPOIUT, DIIEKTPOJUTHYECKAs IAUCCOIUAIIHS,
OKHCIIUTETh M BOCCTAHOBHUTENb, OKHCICHHE K BOCCTAHOBIICHHE, BAJICHTHOCTb,
CTETICHb OKUCIICHUSI.
OCHOGHblE 3AKOHbI XUMUU: COXPAHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa,
HNEPUOANYECKUNA 3aKOH.
OCHOGHbBlEe Meopuu Xumuu: XUMUUECKON CBSI3U, 3JIEKTPOJUTHUYECKON AMCCOLUALINH,
CTPOEHHMSI OPraHUYECKUX COCTUHEHUI.
SaiiCHellue Geuiecmea U Mamepuansvl: OCHOBHBIE METaUIbl M CIUIABBI; CEpHas,
COJISTHAsI, a30THAS M YKCYCHAsl KMCIIOTHI; MET0YH, aMMUaK, MUHEpAJIbHbIE YA00pEHNH,
METaH, 3TWUJICH, alleTWJIeH, OEH30JI, 3TAaHOJ, XUPbI, MbLIA, IJIOKO3a, Caxaposa,
Kpaxmas, KJIeT4aTKa, OeJIKu.

Y‘lalllI/IeCSI moJyqyaT BO3MOKHOCTb HAYUYUTLCSH:

Ha3vleamp: W3YUYCHHBIC BEIIECTBA 110 «TPUBUAJIBHOW» WM MEXIYHAPOIHOU
HOMEHKJIATYpE.

onpedenAamsp: BAICHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB, THII
XAMHUYECKON CBSI3M B COEAVMHEHUSAX, 3apsi[l MOHA, OKUCIUTEIb U BOCCTAHOBUTEIIb,
MIPUHAJIEKHOCTD BEMIECTB K PA3JIMYHBIM KJIACCAM OPTaHUYECKUX COCOUHECHUMN.
00bACHAMb: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS, MPUPOIY
XUMHUYECKON CBSI3M (MOHHOM, KOBAJICHTHOM, METAUIMYECKON), 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOW pEakiuh M TOJOXKEHUS XUMHUYECKOrO PABHOBECHS OT
pa3inyHBIX (PaKTOPOB;

Xapaxmepu3zoeamp: 3JEMEHTHl MaJlbIX IMEPUOJIOB MO UX noJjiokeHuto B [ICXD;
oOIue XUMHUYECKHE CBOMCTBAa META/UIOB, HEMETAJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX COCIMHECHUN;

6bINOJIHAMb XUMUYECKUI IKCHEepuMeHm: TO PACHO3HABAHUIO BAXKHEWIIINX
HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

npoeooums:  CaMOCTOSITENIbHBIM ~ TMOMCK  XMMHUYECKOW  uHpoOpMamuum  C
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UCIIOJIb30BAHUEM  Pa3JMYHBIX  MCTOYHUKOB  (HAYYHO-TIONMYJIIPHBIX  W3JAaHMI,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); MCMOIb30BaTh KOMIIBIOTEPHBIE
TEXHOJOTHH [JJIs1 OOpaOOTKM U Tepenaud XuMudeckod uHpopmanuu u eé
IPEJICTaBICHUS B Pa3IMUHBIX hopMax.

OOBSICHEHHS] XWMHUYECKUX SBJICHUN, NPOUCXOASIIMX B TpuUpoae, OBITYy U Ha
IIPOU3BO/ICTBE;

ONpEICNICHUs] BO3MOKHOCTH MPOTEKAHUS XWMHYECKUX IMPEBPALCHUN B Pa3IMYHBIX
YCJIOBUSIX U OLIEHKH UX MOCJIEIACTBHIA;

HKOJIOTHYECKU IPAMOTHOTO OBEJEHHUS B OKPYKAOIIEN CPEAE;

OLICHKM BJIMSHUS XHUMHYECKOTO 3arps3HEHUs OKPYKAIOWIEW Cpeibl Ha OpPraHu3M
YEJIOBEKA U IPYTHUE )KUBBIE OPTraHU3MBI;

0e3omacHOro oOpalleHusi ¢ TOPIOYMMU U TOKCUYHBIMH BEIIECTBAMHU, JIA0OPAaTOPHBIM
000pyOBaHUEM;

IPUTOTOBJIEHHS pAaCTBOPOB 33JaHHOM KOHILIEHTpALMU B OBITY U HA IPOU3BOJICTBE;
KPUTHYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOW MHGOPMAIMU, MOCTYNAIOMEH U3
pPa3HbIX HCTOYHUKOB.

Y4yeOHO-TEMATHYECCKHM ILIAH.

Ne Paznea KoaunuectBo | J1, O. I1.P. K. P.

qacoB

1 | Ctpoenue aTtoma " 6 1
MEPUOAUYECKUIN 3aKOH
1. 1. MenpaeneeBa

2 | CrpoeHue BemiecTBa 20 3 1 2
3 | XUMHYECKHUE peaKIuu 16 3 1
4 | BemecTBa 1 X CBOWCTBA 18 6 1 1
S | Xumus ¥ 0OIIECTBO 8

Htoro 68 13 2 4




Coaep:xanue nmporpaMmsl

Tema 1. CTpoeHune aToMa ¥ NePUOAUYECKHUI 3aKOH

. K. MenneneeBa (6 1)

OcHosHnvle ceedenuss 0 cmpoenuu amoma. SIApo: TPOTOHBI W HEUTPOHBI.
N3oTonbl. DNEKTpOHBL. DJIEKTpPOHHAs O000JI0YKA. DHEPreTUYeCKUil YpOBEHb.
OCcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00O0JIOYEK aTOMOB AJIEMEHTOB 4-TO U 5-TO
nepuosioB nepuoaudeckoil cucremsl J[. M. MenneneeBa (IepexoaHbIX 3JIEMEHTOB).
[lonsitue 00 opOuTAIAX. S- U p-OpOUTATIU. DIEKTPOHHbIE KOH(UTYpallid aTOMOB
XUMHUYECKUX DJIEMEHTOB.

Ilepuoouuecxuii 3axon /]. 1. Menoeneesa 6 ceeme yuenus 0 cmpoeHuu amoma.
OtkpseiTre /. . MeHnaeneeBbIM NEPUOINYECKOTO 3aKOHA.

[lepnognueckas cucrema xumuyeckux diemeHToB [[. WM. MenneneeBa —
rpaduueckoe OTOOpaX€HHUE MEPUOAUYECKOTO 3akoHa. Dusnueckuit  cMbICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa NepHoJa W HoMepa Ipynnbl. BajneHTHbIE
ANEKTPOHBI. [IpUUMHBI WM3MEHEHUs] CBOWCTB 3JEMEHTOB B MEPHOJAX U TpyMIax
(rIaBHBIX MOATPYIIAX).

[lonoxenune BoaOpoaa B IEPUOANIECKON CUCTEME.

3HayeHUE MEPUOANYECKOr0 3aKOHA M MEPHUOJUYECKON CUCTEMBl XUMHUUYECKUX
sanemeHtoB J[. M. MeHneneeBa 1yisi pa3BUTHA HAyKU W MOHUMAHUS XUMHYECKOU
KapTHUHBI MUDA.

JMeMoncTpanuu. Paznuunbie (GOpMbl MEPUOAMYECKON CHUCTEMBI XUMUYECKUX
sanemenToB [l. 1. Menaeneena.

JlabGopaTopHblii onbiT. Ne 1. KoHcTpynpoBaHue nmepuoanyeckoi TadJuibl
3JIEMEHTOB C MCII0JIb30BAHUEM KAPTO4YeK.

Tema 2. Ctpoenne Bemectna (20 1)

Honnas xumuvecxkas ceéa3p. Katnonsl u aHuoHbl. Kiaccudukainus HOHOB.
HNonnbie kpuctammyeckue pemerkd. CBOWCTBA BEIIECTB C ITUM  THUIIOM
KPUCTALUTAYECKUX PEIIETOK.

Kosanenmnas xumuueckas c6a3b. DIEKTpooTpulaTeNbHOCTh. [lonsipHas u
HEMOoJsIpHAss KOBaJeHTHbIE CBsI3U. Jlumnonb. IlossipHOCTH CBSI3M W MOJSIPHOCTH
MOJIeKyJibl. OOMEHHBIH ¥  JIOHOPHO-AKIIEITOPHBIM MEXaHU3Mbl OOpa30BaHUS
KOBQJICHTHON CBSI3U. MOJNEKYISIpHbIE W AaTOMHBIE KPUCTAJUIMYECKHE PEIIETKHU.
CBoiiCTBa BEMIECTB C ATUMH THUIAaMU KPUCTALTMYECKUX PEILIETOK.

Memannuueckas xumuyeckas cea3p. OCOOEHHOCTH CTPOCHUSI aTOMOB METAJIJIOB.
Mertannuyeckass XUMUYECKasi CBSI3b M METAJIMYECKAash KPUCTAIIMYECKAsl PEIIETKA.
CBoiicTBa BENIECTB C ATUM TUIIOM CBSI3H.

Booopoonas xumuueckas ceazp. MeXMONEKyJIIpHas U BHYTPUMOJICKYJISIpHAs
BOJIOPOJIHAST CBSI3b. 3HAUEHHE BOJOPOJHOM CBS3M [JIi OpraHu3allud CTPYKTYpP
OMOMOJUMEPOB.

Ilonumepwi. I1nacTMacchl: TEPMOIIACTBI M PEAKTOIIACTBI, UX MPEACTABUTENIN U
npuMeHeHue. BoiiokHa: mpupoaHbie (pacTUTENbHBIE U KUBOTHBIE) M XUMHUYECKUE
(MCKYCCTBEHHBIE U CHHTETHUUYECKHE), X MPEJICTABUTEIU U IPUMEHEHHE.

l'azo06pa3znoe cocmosinue eewjecmea. Tpu arperatHbIX COCTOSHUSI BOJBI.
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Oco0eHHocTH CTpoeHHsI Ta30B. MOJSPHBIN 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX NPUPOIHBIX CMECEW: BO3AYX, HIPHUPOIHBIM Ta3.
3arpsizHeHue atMocdepbl (KUCIOTHBIE NTOKIU, MapHUKOBBIA 3(PdekT) u 6oprda ¢
HUM.

[IpencraBuTenu razo00pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIVIEKUCIBINA Ta3,
aMMUaK, 3TuieH. MX monydyeHnue, coOupanue U paclio3HaBaHUe.

Kuoxoe cocmosanue esewecmea. Bopa. llorpebnenne Boasl B ObITY M Ha
npou3BoICcTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHECHHUS.

MunepanbHble BOJbI, UX UCIIOJIb30BAHUE B CTOJOBBIX U JICUCOHBIX IEISIX.

Kukue KpucTauibl M UX IPUMEHEHUE.

Teépooe cocmosinue seuecmsea. AMopQHbIC TBEpAbIC BEIICCTBA B MPUPOJC U B
KU3HM 4YEJIOBEKAa, MX 3HAYCHUE M NpUMEHEHHe. KpucTaiumyeckoe CTpOEHUE
BEILIECTBA.

Jucnepcuvie cucmemer. IlonsTue o AucnepcHsIx cucreMax. JlucnepcHas ¢asa u
nucrepcuoHHas cpena. Krnaccudukanusi TUCEPCHBIX CUCTEM B 3aBUCHUMOCTH OT
arperaTHOro COCTOSIHUS JUCIIEPCHOW CpPebl U AUCIEPCUOHHOM (a3bl.

['pyboaucnepcHble CUCTEMBI: AIMYJIBCUHU, CYCIIEH3UH, a3PO30JIH.

TOHKOAMCTIEPCHBIE CUCTEMBI: TEJIH U 30J1H.

Cocmas eéewjecmea u cmeceii. BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYISIPHOTO
CTpOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB.

[TonsitTue «gons» W €€ pa3sHOBUIAHOCTU: MaccoBas (IO JJIEMEHTOB B
COEIMHEHHH, J0Js KOMIIOHEHTa B CMECH — J0JI1 IIPUMECEH, JT0JIsI PAaCTBOPEHHOIO
BellecTBa B pacTBope) U oObeMHas. Jlons BbIXOJa MPOAYKTa pPEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

JemoncTpanuu. Mojenb KpPUCTAUIMYECKOW PEIIETKU XJIOpUIAa HaTpHS.
OO6pa3upl MUHEPAJIOB ¢ MOHHON KPUCTAUTMYECKOM PEIICTKOM: KajapliuTa, Mojaenu
KPUCTAUTMYECKUX PEIIETOK «CyXOro Jibja» (Wiu ona), anMasa, rpaduta (Miam KBap-
na). Moaens monekyasl JIHK. OOpasusl miactmacce (heHomopopManbaeruiHble,
MOJINYPETAH, MOJUATUIICH, TOJUIIPONMIIECH, MOJUBUHWIXJIOPUA) U U3JEIUs U3 HUX.
OOpa3ipl BOJIOKOH (II€PCTh, LIETK, alleTaTHOE BOJIOKHO, KAalpOH, JaBCaH, HEMIIOH) U
u3zenusl U3 HuX.. Tpu arperaTHbIX COCTOSHUS BOAbL. OOpa3bl HAKUIN B YaHUKE U
TpyOax IEHTPATbHOIO OTOIUIEHUA. JKeCTKOCTh BOJbI M CHOCOOBI €€ yCTpaHEHUS.
[Tpubopel Ha xuAKUX Kpuctamuiax. OOpaslbl pa3IUyHBIX JUCIEPCHBIX CHCTEM:
AMYJIbCHH, CYCIICH3HM, a3pO30J1eH, resen u 3oieu. Koarynsous.

JlaGopaTopHbie onbIThl. Ne2. OmnpegejieHne THNA KPUCTALINYECKO
pellleTKN BellecTBAa M ONMUCaHHe ero cBoiicTB. Ne3d. O3HakowiieHHe ¢
KOJUICKIMEH MOJMMEPOB: IUIACTMACC W BOJOKOH W H3Jeausi U3 Hux. Ned,
O3HakoMJ/IeHHE ¢ TUCTIEPCHBIMH CHCTEMaMHM.

IIpakTnueckas padora Ne2 « IlosyueHue, coOMpaHWe M PaclnoO3HABAHHUE
ra3oB».

Konrpoabnas padora Nel

Kounrpoabnas padora Ne2
Tema 3. Xumunueckue peakuuu (16 )

Peakyuu, uoywue 6e3 uzmenenuss cocmaea eewjecma. AJIOTPOIUS U aJUIOTPOII-
Hble BUAOU3MEeHEeHus. [[pudrHbI au1oTponuu Ha npuMepe MoauduUKai KUcIopoa,
yriepoaa u ¢pochopa. O30H, ero OHoJorHIecKas posb.

H3omepsl u n3omepus.



Peaxyuu, uoywue c usmenenuem cocmasa eewjecmg. Peakuuu COEIWHEHUS,
pa3ioXKeHHs, 3aMEIIeHUsI U OOMEHa B HEOPraHMYECKOHW M OPraHWYeCKOM XUMUH.
Peakuuu 5k30- u sHIOTepMUYeckue. TermaoBod 3(pGeKT XUMHUECKONH peakiuu |
TEPMOXUMUYECKUE YypaBHEHUs. Peakuum TOpeHHs, KakK 4YacTHBIM  ciydau
DK30TEPMUYECKUX PEAKLUN.

Ckopocmv  xumuueckou  peaxyuu. CKOpPOCTh  XUMHUYECKOH  peakLHUU.
3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKUUU OT MPUPOJbl PEATHPYIOIIUX BEIIECTB,
KOHIICHTPAIMU, TEMIIEPATypbl, IJIOMIAJAN MOBEPXHOCTH CONPUKOCHOBEHUS U KaTa-
nu3atopa. Peakuuu romo- u rereporeHHble. [IoHATHE 0 KaTanW3e W KaTaln3aTopax.
DepMEHTHI KaK OHOJIOTHYECKHE KaTaJIN3aToOPBbl, 0COOEHHOCTH 170'¢
GyHKIMOHUPOBAHMUS.

Obpamumocms xumuueckux peaxyuti. HeoOpaTtumblie 1 00paTuMble XUMUYECKUE
peakuuu. CoOCTOSIHME XHMHYECKOTO pPaBHOBECHs I OOPATUMBIX XHMHUYECKUX
peakuuii. CriocoObl CMENIEHUsT XMMHYECKOIO0 PAaBHOBECHS Ha INpPUMEpPE CHUHTE3a
amMmuaka. [ToHsiTue 00 OCHOBHBIX HAay4HBIX MPUHIUIIAX MPOU3BOACTBA HA NpPHUMEPE
CUHTE3a aMMHAKa WIIA CEPHOUM KUCIIOTHI.

Ponv 600b1 6 xumuueckou peaxyuu. VcTuHHBIE pacTBOpbl. PacTBOpUMOCTH U
KJ1accu(uKanus BEUIECTB [0 3TOMY IPHU3HAKY: paCTBOPUMBIE, MaJIOpPACTBOPUMBIE U
HEpacTBOPUMBIE BELIECTBA.

DNEKTPOJIUTHI U HEINEKTPOJIUTHI. DIIEKTpONIUTHYECKas aucconuanus. Kucnorsl,
OCHOBAHMSI M COJIM C TOYKHU 3PEHUS] TEOPUH JIEKTPOJIUTUYECKON AUCCOLMALINH.

XVWMHMYECKHE CBOWCTBA BOJBI: B3aWMOJCHCTBUE C METAJJIAaMU, OCHOBHBIMH H
KHUCJIOTHBIMHM OKCHJaMH, pa3jioKEHUE U 00pa3oBaHUE KPUCTAJUIOTHIpaToB. Peakuun
T'MIpaTalyy B OpPraHUnYECKON XUMHH.

T'uoponus opeanuueckux u Heopeanuueckux coeounenuu. HeoOGpaTuMpblii
ruaposiu3. OOpaTUMBIN THIPOITU3 COJICH.

['Maponu3 oOpraHMYecKUX COEAMHEHUH W ero MpakTUYeCKOe 3HA4YeHHe IS
MOJIYYeHHUsS] THAPOJM3HOTO ChnupTa M Mbuia. buosornmueckas pojb THUAPOIU3a B
MJIACTUYECKOM M SHEPTE€TUYECKOM OOMEHE BEIIECTB U IJHEPTUU B KIIETKE.

Oxuciumenvro-eoccmanosumenvuvle peakyuu. CreneHb okuciieHus. Omnpene-
JIEHUE CTENEeHU OKHCIIEeHUs Mo ¢opMmyne coequHeHus. [loHsTHe 00 OKMCIHUTENbHO-
BOCCTAHOBUTENbHBIX peakuusX. OKUCIEHWE W BOCCTAHOBJIEHUE, OKHUCIUTEIb U
BOCCTAHOBUTENb.

OnekTposin3. DJIEKTPOJIM3 KaK OKHCIMTEIbHO-BOCCTAHOBUTENIBHBINA IPOLECC.
DneKTpoJin3 pacIiuiaBOB U PACTBOPOB HA IpUMeEpe xJyopuaa Hatpus. [Ipaktnueckoe
NPUMEHEHUE IEKTPONIN3A. DJIEKTPOIUTUYECKOE NOJTYUEHHUE ATTFOMUHMUS.

JemoncTpamun. IIpeBpamenue kpacHoro ¢ochopa B Oenbiil. O30HATOP.
Mogenu monekyn H-OyTaHa M n300yTaHa. 3aBUCHMOCTb CKOPOCTH PEaKIUU OT
IPUPOABl BELIECTB HAa IMPUMEPE B3aUMOACHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOW KOHUEHTpAIMU C OJMHAKOBBIMU TPaHyJIaMH IIMHKA U B3aUMOJCHCTBUS
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAIJIOB (MarHus, lIMHKA, JKeJe3a) ¢ COJSTHOW KHC-
jotoi. B3auMopeiicTBue pacTBOpPOB CEpHOM KHCIIOTHI C PacTBOpaMH THOCYJb(aTa
HATpUSl Pa3IUYHONM KOHIIEHTpALlMM M TeMIepaTypbl. Mojenb KHUMSIIEro CJos.
Paznoxenue mepokcuaa BOJOpoAa C MOMOIIBIO KaTaiau3aropa (OKCHIa Maprasiia
(IV)) u xaramasel CcbIporo msca u ceiporo kaprodens. ITpumepbl HEOOpaTHMBIX
peakiuii, uaymux ¢ oOpa3oBaHMeM OCajlika, ra3a Wi Bojbl. BaumonencTeue autus
Y HaTpus C BOJIOM.



JlabopaTtopHbie onbIThl. Ned. Peakums 3amMemieHMsi MeAH Kejie30M B
pacTBope MeIHOro Kymopoca. Ne6. Peaknuu, uaymmue ¢ o0pazoBaHueM Ocajaka,
rasa u Boabl. Ne/. IlosryuyeHue Boiopoaa B3anMoOAeHCTBHEM KUCJIOTHI C IUHKOM.

KonTpoabnas padora Ne3.

Tema 4. BemmecTBa 1 ux cBoiicTBa (18 u)

Memannvi. B3auMOJEHCTBHE METAUIOB C HEMETAIaMU (XJIOPOM, CEpOd u
KHCJIOpOJOM). B3aumoneicTBUE IIETOYHBIX U IIEJIOYHO3EMENBHBIX METAILIOB C
BOJIOM. OJEKTPOXMUMHUYECKUN pAI HaOpsHKEHUHM MeTauioB. B3anmopelcTBue
METAJJIOB C PAacTBOPaMH KHCJIOT W cojJieid. AmoMHHOTEpMUS. Biammopeicteue
HATpPHS C ATAHOJIOM U (DEHOJIOM.

Koppo3usa merannos. [IoHATHE 0 XUMUYECKOU U 3JIEKTPOXUMUYECKON KOPPO3HUH
MeTauioB. CocoObl 3alUTHl METAIIIOB OT KOPPO3HH.

Hememannwi. CpaBHUTENbHAs XapaKTepUCTUKA TaJOreHOB Kak HauOoliee
TUMWYHBIX TpecTaBUTeNIed HeMeTauioB. OKHCIWUTENbHBIE CBOWCTBA HEMETAIJIOB
(B3aMMOJENCTBUE C MeETalUlaMd U BOJOpPoAOM). BoccraHoBUTENBHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE € 0OJEe 3JIEKTPOOTPULATEIbHBIME HEMETAIIIaMU U
CJIOHBIMH BEIIECTBAMU-OKUCITUTEIISIMH).

Kucnomur neopeanuueckue u opeanuyveckue. Knaccupukanusi Kucior. Xumue-
CKHE CBOMCTBAa KHCIIOT: B3aMMOJECHCTBHE C METAJUIAMH, OKCHUIAMU METAIUIOB,
TUJPOKCUJAMU METAJIOB, COJSIMH, cnupTtamu (peakuus stepuduxanuun). Ocobble
CBOMCTBA A30THOU U KOHLICHTPUPOBAHHON CEPHOU KHUCIIOTHI.

OcHosanus Heopeanuueckue u opeanudeckue. OCHOBaHUS, UX KIacCU(PUKAIUA.
XHWMHMYECKHE CBOMCTBA OCHOBAaHUMW: B3aMMOJECHCTBHE C KHCIOTaMH, KHCIOTHBIMU
OKCHJAMHU U coJisIMU. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukainus cosneit: cpenHue, KUCIble U OCHOBHBbIE. XHUMHYECKUE
CBOMCTBA COJICH: B3aUMOJCHCTBUE C KHUCJIOTAMH, IIEJI0YaMHi, METAlJIaMH U COJISIMU.
[IpencraBuTenu cojelt U UX 3HaUeHUE. XJIOPUJ HATpHsl, KapOoHAT Kanblus, Gocdar
KaJIbIUsl (CPEIHUE COJIM); THUAPOKApOOHATHl HATPUS U aAMMOHHS (KUCJBIE COJIM);
rugpokcokapoonaT Meau (1) — Manaxut (OCHOBHAS COJIB).

KauecTBeHHbIE peaklMM Ha XJOpPUI-, CyIb(dar-, 1 KapOOHAT-aHHOHBI, KATUOH
ammoHwUsI, kKatuonsl xkenesa (1) u (11).

l'enemuueckasn c6sa3b6 MeHCOy KIACCAMU HEOP2AHUYECKUX U OpP2AHUYEeCKUX
coeounenuu. IIoHsITHE O TEHETUUECKOW CBS3U U F€HETUYECKUX psaaax. I eHeTnyeckui
psaa metanna. ['enernueckuil psin Hemetamuia. OCOOEHHOCTH T'€HETHYECKOro psjia B
OPraHUYECKON XUMMUHU.

JMemoncTpanuu. Komneknus o6pas3noB MetamuioB. B3aumojaeicTBue Hatpus U
CYpPBMBI C XJIOpOM, JKeJie3a ¢ cepoil. ['opeHrne MarHus U ajdrOMUHHSA B KUCJIOPOJE.
B3anMopaencTBre 1MIEI0YHO3EMENBHBIX METAJUIOB C BOAOM. B3anmozencTerue HaTpus
C ATAHOJIOM, IIMHKA C YKCYCHOM KUCIOTON. AmtoMuHOTEpMUA. B3anmonaeiicteue meaun
C KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTOM. Pe3ynbTaTbl KOPpO3UM METAUIOB B
3aBUCUMOCTH OT YyCJIOBHM ee mnporekanus. Komnekuuss oOpa3lioB HEMETaJIOB.
B3aumopeiicTBue XJI0pHOU BOJIbI C pacTBOpoM Opomua (noauaa) kanus. Komnexkus
NPUPOAHBIX OPraHUYECKUX KUCIOT. OOpasibl IPUPOJAHBIX MUHEPATIOB, COAEPKALIUX
XJIOpUJl HaTpus, KapOoHaT Kanblus, (ocdar Kaablus U TUIPOKCOKAPOOHAT Menu
(I). OOpasipl MUIIEBBIX MPOAYKTOB, COJCPKAIIMX THUAPOKApOOHATHI HATPHS U
aMMOHMS, UX CIHOCOOHOCTh K PAa3JIOKEHHIO MpH HarpeBaHuu. ['amieHue copbl
ykcycoM. KauecTBEeHHbIE peakIiMi Ha KATUOHBI 1 AHUOHBI.
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JlaGopaTopHbie onbIThl. NeS. McnibiTaHUe PAaCTBOPOB KMCJIOT, OCHOBAHUN U
cojieii mHauKatopamu. NeQ. B3aummoneiicTBHe COJSIHOW KHMCJIOTHI M pacTBopa
YKCYCHOMH KHCJI0THI ¢ MeTa/uiaMu. NelO. BzaumoaeiicrBue cosisiHOM KHCJIOTHI U
PacTBOpa YKCYCHOM KHMCJIOTHI ¢ ocHOBaHusIMU. Nell. B3aumoneiicrBue cosissHOM
KHCJIOTBI U PacTBOpa YKCYCHO#l KHCAOTHI ¢ cojsiMu. Nel?.Ilosnyuyenue u
CBOIICTBA HepacTBOPUMBbIX OCHOBaHMil. Nel3. O3HakoMIIeHHE € KOJJIEKIMSMH:
a) MeTa/LI0B; 0) HeMeTa/VIOB; B) KHUCJIOT; I') OCHOBAHMIM; ) MHHEPAJOB U
O0MO0JIOrHYeCKHX MaTEePHAJIOB, COJEPKALIUX HEKOTOPbIE COJIH.

IIpakTnueckass padora Ne2. «PemeHne IKCNEPUMEHTAJBHBIX 32124 Ha
HACHTH(PUKAIHIO OPTAaHUYECKUX M HEOPraHMYEeCKUX COeAUHEeHH

KonTpoabnasi pabora Ne4 «BemrecrBa u UX CBOWCTBa)

Tema 5. Xumus u oomecTBo (8 4.)
Xumusa u npouzeo0cmeo. XvuMU4ECKask MPOMBIILUICHHOCTh, XUMUYECKasA TEXHOJIOTHA.
ChIpbe 111 XUMHYECKOW MPOMBIIIUIEHHOCTH. Bojia B XMMUYECKOM MPOMBIILIEHHOCTH.
DHeprus i XUMHYECKOTO Mpou3BOACTBAa. HaydHble NPUHIMIBI XUMHUYECKOTO
MMPOM3BOJCTBA. 3alllMTa OKPYXKAIOWIEH Cpeabl W OXpaHa TPyJa MPU XUMHUYECKOM
npou3BojicTBe. (OCHOBHBIE CTaJUM XUMHUYECKOTO TMPOM3BOACTBA (aMMUaka H
MeTaHoJia). CpaBHEHUE MPOU3BOJICTBA ATUX BEIIECTB.
Xumua u cenvckoe xo3aiucmeo. XUMU3ALUsS CEIbCKOTO XO34MCTBA U €€
HampaBieHus. PacTeHus W mouBa, Mo4yBeHHbIM noriomatomuid kommiekce (IIT1K).
VYnoOpenuss u ux kinaccupukanus. XUMUYECKHE CPEACTBA 3alllUThl PACTCHHI.
OtpuiiatenbHble MOCHEACTBUS NPUMEHEHUS TMECTUIMAOB U Ooppda € HUMHU.
Xumu3zaius KUBOTHOBO/ICTBA.
Xumusa u 3IKkonocusa. XUMHUECKOE 3arpsi3HEHUE OKpyxkaromeil cpenbl. OxpaHna
ruapochepsl OT XUMHUYECKOro 3arpsisHeHusi. OxpaHa TOYBBI OT XHWMHYECKOTO
3arpsizHeHus. Oxpana atMocdepbl OT XUMUUYECKOTO 3arpsizHeHus. OxpaHa (Qyopsl U
(dbayHbI OT XUMHYECKOTO 3arpsi3HEHUS. BUOTEXHOJIOTUS U TeHHAsi HHXEHEPUSL.
Xumua u noeceonesnas i cusHbv uenogeka. JlomamHss anteuka. Morwoume u
yuctsamue cpencrsa. CpenctBa OopbObl ¢ OBITOBBIMH HacekOMbIMU. (CpeacTBa
JIUYHON TUTHUEHBI U KOCMETUKU. XUMHUS U MHIIa. MapkupoBKa YMakOBOK MUIIEBBIX
MPOJAYKTOB M MPOMBIIIJIEHHBIX TOBAPOB M YMEHHUE UX YUTaTh. DKOJIOTHUS KUJIHUIIIA.
XUMHS ¥ TEHETUKA YeJIOBEKA.
JemoncTpanuu. Mojenu npous3BOJICTBA CEPHOUW KHUCIOTHI M aMMHuaka. Kosekuus
ynoopennit u nectunuoB. OOpasibl CPeACTB OBITOBOM XMMUM M JIEKAPCTBEHHBIX
npenapatoB. KoleKiuu cpeacTB TMTMEHbI U KOCMETHUKH, TMpernapaToB OBITOBOU
XUMUH.
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YueOHO-MeTOANUECKOE O0ecIIeueHue

1. Ilporpamma i 00mEeoOpa3oBaTeIbHbBIX YUPEKICHUN «XHUMHUSA»  aBTOP
O.C.I'abpuensn 8 -11 kmacc — M.: Ipoda, 2010.

2. O.C. I'abpuensu, I'.I'.JIpicoBa. Xumus 11 knacc — M.: [Ipoda, 2008.
3. O.C. T'abpuensn. Xumust 11 wmacc. Meronuueckoe mocobue. MockBa, «Jlpodar

2005r.
4. KoHTponbHBIE U MPOBEpPOUYHBIE paboThl Mo xumuM K yueOHuky O.C. ['aOpuensna

«Xumus 11» Mocksa, «Ipoday.

1.IleyaTHbie MOCOOUS
1.1. Cepust cipaBOYHBIX TAOJIHI] IO HEOPTaHUYECKOU XUMHUHU.

1.2. PykoBoacTBa A 1a00OpaTOPHBIX OMBITOB M MPAKTHUECKUX 3aHATHI 110 XUMHH
(8-11 k)

1.3. COOpHUKH TECTOBBIX 3aJaHUM ISl TEMATUUECKOTO U UTOTOBOT'O KOHTPOJIS.
2.  YuyeOHO-12a00paToOpHOE 000PyAOBAHME

2.1. HaGop mocynsl W TNPUHAIICKHOCTEH JUIsl YYEHWYECKOTO OKCIEPUMEHTA,
HarpeBaTelIbHbIE TPUOOPHI.

3. MudopManiuoOHHO-KOMMYHUKATHBHbBIE CPeCTBA
3.1. MynpTuMeuitHbIe POTPAMMBI TIO BCEM pazjiesiaM Kypca xumun 8-10 kiacc.

3.2. KomnptoTep U MyJIbTUMEIUUHBINA TPOEKTOP.
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KanennapHo-temaTH4eckoe NJiaHUPOBaHUE.

Tema ypoka

IInanupyemble pe3yabTaThl

Jara

npum

NnpeaAMETHLIC

MeTalpeaAMETHLIC

JIHYHOCTHBIEC

Tema . Ctpoenue atoma u [lepuoauvecknii 3aKoH
J.A. Menneneena. (6 1)

ATOM - cIIOKHas qacTuia.

DNeKTpOHHbIE KOH(PUTypaI1 aTOMOB .

®opmupoBanue 3HaHui yu-cs1  |K. VY]l 1.®opmynupoBaHue

O COCTaB€ aTOMa U aTOMHOTI'O

sapa,

HOHOB U MOJICKYJI.

COOCTBEHHOI'O MHEHMS U

no3uuuy; 2.YMEHUe yUUThIBAaTh
pa3HbBIC MHEHUS U HHTEPECH U
000CHOBBIBATHCOOCTBEHHYIO
no3uruio. [1.YVY /. 1.
Hcnonp3oBanue 3HaKOBO-
CHUMBOJINYECKUX CPENICTB, B TOM
YHCJIe MOJIEIEH U CXEM Ul PEILCHUS
3agauy. P.YV]/I. 1.YMmenue
CaMOCTOSITEILHO aJIeKBaTHO
OLICHMBATh
MIPAaBUILHOCTEBHITIOTHEHUS ICHCTBUSA
¥ BHOCHUTH HEOOXOIMMBIE
KOPPEKTHBEI BICIIOTHEHHE, KaK 110
XOJIy €r0 peajH3anny, TaK U B
KOHIIEAEUCTBUS.

1.MotuBanus Ha
YUCHHS TIPEIMETY
XUMUS

2.Pa3BuBaTh 4yBCTBO
TOPJOCTH 3a
PpOCCHIICKY1O
XUMHYECKYIO HAYKy
3.HpaBcTBeHHO-
STHYECKOE OLICHUBAHNE
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[Tepnonnueckuii 3aKOH U CTPOCHHUE aTOMA.

VYMeHue xapakrepu3oBaTh
OCHOBHBIE 3aKOHBI XUMUHU:
NEPUOANYECKUNA 3aKOH.

K.YV /. 1. YMenue: cTpouth
MOHATHBIE T MapTHEpa
BBICKa3bIBAHHS, YIUTHIBAIOIINE, YTO
TIapTHEP 3HAET U BUIUT, & 9TO
HET;337aBaTh

BOIIPOCHI; KOHTPOIMPOBATh 1EHCTBU
apTHepa.

LYY/, YMeHue: ocylmecTBiIsTh
aHanMu3 0OBEKTOB C BBIJCICHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;0CYILECTBIISATh CUHTE3
KaK COCTaBJICHHUE LIEJIOT0 U3

yacTel.

P.YV/. VYwmenus:1.OcymecTBiasaTh
WTOTOBBIH U MTOIIArOBBIN KOHTPOJIb
0 pe3ynbTaty;2. AZEKBaTHO
BOCIIPUHUMATH OLCHKY YUUTEIS;3.
Paznngath crocob u pe3ynbrar
JIEUCTBUS

1.0OpuenTanus Ha
TTOHUMaHHEe IPUYUH
ycriexa B yueOHOH
JeATEIIBHOCTH;

2. YueOHo-
MTO3HABATENBHBIN
HMHTEPEC K HOBOMY
yaeOHOMY MaTepHary 1
crioco0am peneHus
HOBOH 4acTHOI! 3agauun
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[Teproaudeckas CHCTEMa XUMHUECKHX 3JICMEHTOB
J.1.Menneneena. JIa6 omnsit 1.

VYMenue 0OBACHATH

3aKOHOMCEPHOCTHU U3MCHCHUA
CBOICTB 3JICMCHTOB B npeaenax
MaJIbIX IEPUOJAOB U TJIAaBHBIX

MOATPYTI

K.YVJI. 1. YMeHue noroBapuBarbcs
Y TIPUXOJIUTH K OOLIEMY PEIICHUIO B
COBMECTHOM

NEeITENLHOCTH;, 2.YMeHne
MIPOAYKTUBHO pa3pemaTbh KOHPINKTHI
Ha OCHOBE y4eTa HHTEPECOB U
MO3HUIIUH BCEX €TO

YYaCTHHKOB I.YV/. 1.YMmenne
MPOBOJIUTH CPABHEHUEC U
KIacCU(DUKAIUIO TI0 3aTaHHBIM
kputepusiv; 2. DopmupoBath y
yUaIuxcs MpeCTaBICHUE O
HOMECHKJIATYpE HEOPTaHUICCKHUX
COeMHEHU I P.YV/. 1.Ymenue
YYUTHIBATH BBIICIICHHBIC YIUTEIEM
OpPHUCHTHUPEI IEHCTBUS B HOBOM
y4eOHOM MaTepuale B
COTPYAHUYECTBE C yIUTENeM; 2.
YMeH#ue IaHnpPOBaTh CBOU
JEHCTBUS B COOTBETCTBHUH C
IIOCTABJICHHOM 3a1a4eil U yCIIOBUSAMU
ee peau3alim.

1.Pa3BuTHe
BHYTPCHHEH MO3UIIH
IIKOJIFHUKA Ha YPOBHE
MOJIOXKUTEIBHOTO
OTHOIIIEHHS K IIKOJIE,
TIOHMMAaHMS
HEOOXONMOCTH
YYeHUsI, BEIPaXKEHHOTO
B IIpeo0JIaaHuu
y4eOHO-
MMO3HABATEIbHEIX
MOTHBOB H
MPEIOYTCHUH
COLIMAJIBHOTO crocoda
OILICHKY 3HAHUM;
2.®opmupoBaHue
BBIPAKEHHOU
yCTOHIMBON yueOHO-
M03HaBaTEIbLHON
MOTHBAITUH YICHUS

[Tonoxenne Bogopoaa B Ilepnonnueckoit cucreme.

‘YMeHue xapakTepu3oBaTh
BOJIOPOJ] KaK XUMHUYECKHU I
9JIEMEHT U IPOCTOE BELIECTBO,
pacno3HaBaThb ONBITHBIM IMTYTEM

BOJIOPOJ

K.YVY]JI. YMeHHEe caMOCTOSTEIIHFHO
OpraHU30BHIBATh yueOHOE
B3aUMO/ICIICTBUE B IpyIIIE.
I1.YVY]I. YMenue npeoOpa3oBbIBaTh
UH(OpPMALIMIO U3 OJHOTO BHJA B
JPYTOH. P.YVY /. Ymenue
COCTABJIATH IJIAH PELICHUS
TPOOIIEMEI.

YMmeHue chopMHpOBaTh
YCTOMYUBBIN y4eOHO-
MMO3HaBaTEIbLHBIN
I/IHTepeC K HOBBIM
o01uM crmocobam
peteHus 3aaa4y
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O0600menune u cucremaruzanus 3Hannii CTpoeHue
aroma u Ilepuoauyeckuii 3axon I.1. Menaeieesa
««I10 TEME.

VYMeHHne coCTaBIATh
YpaBHCHHSI PEAKIIUH,

XapaKTepU3YIOINX XUMHUICCKIE
CBOMCTBA BOJIOPO/A, HA3bIBaTh

MPOIYKTHI PEaKINU

K.YY/].1. YMenue: ctpouth
TIOHSITHBIE JUIS apTHEpa
BBICKA3bIBaHUS, YIUTHIBAIOIINE, YTO
TIapTHEP 3HAET U BUIUT, & 9TO

HET; 33/1aBaTh

BOIIPOCHI; KOHTPOJIUPOBATH JEHCTBHS
naptHepa. [L.YVY]l. YMmenue: ocyec
TBJIATH aHAIN3 00BEKTOB C
BBIJICTIEHUEM CYLIECTBEHHBIX U
HECYIIIECTBEHHBIX PU3HAKOB;
OCYILECTBIIATh CUHTE3 KaK
COCTaBJICHHE LIEJIOTO U3

yacTel.

P.YV/I. Ymenus:1.OcymiecTBisiTh
WTOTOBBIH U MTOIIArOBBIN KOHTPOJIb
0 pe3ynbTaty;2. AZEKBaTHO
BOCIIPUHUMATH OLCHKY YUUTEIS;3.
Paznngath crocob u pe3ynbrar
JIEUCTBUS

PasButue BHyTpeHHEN
MO3MIMH IIKOJIbHUKA Ha
ypOBHE
TIOJI0KUTETHHOTO
OTHOIIEHUS K IIKOJIE,
TTOHUMAaHHUS
HEOOXONMOCTH
yUCHHSA

Tema 2. Ctpoenune BemecTBa (20 4.)
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HMonnas xuMmmdeckas CBS3b.

VYMenue

[MOHUMATHL MEXAHU3M
00pa3oBaHUs CBS3H;
YMETb ONIPENeNsATh: THUI
XHUMHYECKOH CBS3H B
COEIMHEHUAX

K.YV /I. 1.YMeHue HuCIOJIb30BaTh
peyb A7 peryJssiui CBOEro
nercTBHs;2. AIEKBaTHO
HCTIOJB30BaTh PEUEBhIC CPEACTBA IS
peIeHUAPa3TMIHBIX
KOMMYHHUKATHBHBIX 33134, CTPOUTH
MOHOJIOTHYE€CKOCBBICKA3EIBAHNE,
BIIAJIETh TUAJIOTHYECKON (hopMOi
peun P.YY/J. Ywmenue
CaMOCTOSITENIHO aJIEKBATHO
OIICHHUBATH MPABUIBHOCTH
BBITIOJTHCHUSI ICHCTBUS 1 BHOCHUTh
HE00XOIUMBIC KOPPEKTUBBI B
HCTIOJTHEHUE, KaK TI0 X0y ero
peanm3anym, TaK U B KOHIIE
nmeictus. I1.YVY]I. YMmenne:
OCYILECTBIISITH CPABHCHUE H
KITacCH()UKAITUIO, BRIONPAst KPUTECPHH
JUTSL YKa3aHHBIX JIOTHIECKUX
OTIepanuii; CTPOUTH JOTHICCKOE
paccyxxaeHue

1.YMeHMe OpHEeHTUPOBATHCS HA
MOHUMAaHKE MPUYUH ycliexa B
yueOHOI NesSITeIbHOCTH;

2. YueOHO-103HaBATEIbHBIN HHTEPEC
K HOBOMY y4eOHOMY MaTepHaIy U
crioco0aM pernieHns HOBOIM YaCTHOM
3aa9n

T. «MoHHas CBA3b»
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HOJ'I?IpHaﬂ " HEIIOJIApHasd KOBAJICHTHAs CBA3b.

CBoiicTBa KOBAJEHTHONH XUMHUYECKON CBA3H.

10.

Mexanu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBS3H.

VYMeHnue o0bACHATH OHATHS

XUMUYECKas CBSI3b,
KOBAaJIEHTHAsI CBSI3b U €€
Pa3sHOBUIAHOCTH (HOJISIPHAS 1
HETIONApHAs);

MOHNMAaTh MEXaHU3M
00pa3oBaHMs KOBAJICHTHON
CBSI3H;

YMETb ONpPEICIATh: THUI
XUMHYECKOH CBSI3M B
COCIMHEHUSX

K.YV /. 1. YMeHue ToroBapuBaThCs
U IPUXOAUTDH K OOIIEMY PELICHUIO B
COBMECTHOM
IEeITENBLHOCTH;2. Y MEHNE
MIPOAYKTUBHO pa3pemaTb KOHPIUKTHI
Ha OCHOBE y4yeTa UHTEPECOB U
MO3ULUHI BCEX €r0 YYACTHUKOB
ILYVYI. 1.
®opMupoOBaThH YMEHHE POBOJIUTH
CpaBHEHHE U KJIACCUPHKAIHIIO 1O
3aJJaHHbIM

KkputepusiM;2. PopMUpoBaTh y
ydaluxcs npeacTaBIeHue o
HOMEHKJIaType HeOPraHUYECKUX
COEIUHEHUH. P.YVI. 1.
YMeHue yuuThIBaTh BbIIEICHHBIE
YUHUTEIEM OPUEHTUPHI AICHCTBUS B
HOBOM Y4eOHOM MaTepHuale B
COTPYIHUYECTBE C YUYUTENEM;2.
YMeHue miaHupoBaTh CBOU
JEHCTBUS B COOTBETCTBHUH C
IIOCTaBJICHHOW 3ajadel u
YCIIOBHSMU €€ peaIu3aliu.
1.Pa3ButHe BHYTpEeHHEH MO3UIMH
IIKOJIbHHUKA HAa YPOBHE
MOJIOXKUTEILHOIO OTHOIIEHUS K
[IKOJIe, TOHUMAaHUS HEOOXOJUMOCTH
YUEHHS1, BRIPAXKEHHOTO B
npeobnagaHuy yuyeOHo-
M03HABATENbHBIX MOTHUBOB U
MPEANOYTEHNH COLUATBHOIO
croco0a OlEHKH 3HAHMIA,
2.DopMHUPOBAHUE BBIPAXKECHHOM
yCTOWYMBOW y4eOHO-
MO3HABaTEIbHOW MOTUBAIMN YICHHUS

T. «KoBaneHnrHas
CBS3b»
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11.

MeTaymrueckasl ¥ BOJOPOIHAS XUMUYECKasT
CBs3b.J1a0 orbIT 2.

12

O000111eH1Ee 3HaHUN 110 TeMe. «BUIbI XUMHUYECKUX
CBSI3CHY.

1.3akpenienue 3HaHU U
pacdeTHHIX HABBIKOB yd-CAl.
2.YMeHne penrats THITOBBIE
MIpUMEPBI KOHTPOIBHON
paboTsI.

K.YVYJI. YMeHue caMoCTOSTEIbLHO
OpTraHU30BHIBATh yUeOHOE
B3aUMOJICHCTBUE B IPYIIIIE
IL.YVY]/I. YMmeHue: ocylmiecTBIATh
aHaN3 00BEKTOB C BRIJCIICHIEM
CYLLECTBEHHBIX M HECYILIECTBEHHBIX
NIPU3HAKOB;0CYILIECTBIIATH CUHTES
KaK COCTaBJICHHUE LIEJIOT0 U3
yacTei.

P.VV]I. Ymenus:1.OcymecTBIsITh
WUTOTOBBIN U MOIIArOBBIN KOHTPOJIb
0 pe3yibTaTy;2. AIEKBaTHO
BOCIPUHUMATh OLEHKY YUUTeNs;3.
PasmuaaTs criocod u pe3ynbTar
JIEUCTBUS

1. Ymenue
OPHEHTHPOBATHCS Ha
MIOHMMAaHHe IPUYUH
ycriexa B yueOHOM
JesATeIEHOCTH

13.

KonTpoabnas padora Nel. «CTpoeHue aToma.
Buabl xXuMHu4eCKUX CBs3e»

YMeHue oBIaeHNS HaBBIKAMH
KOHTPOJIS U OLICHKHU CBOEH
JIESITeTIbHOCTH, YMEHHE
MPEIBUIETh BOZMOYKHBIE
IIOCJICACTBUS CBOUX JIEHCTBUI

K.YVY]JI. YMeHHEe caMOCTOSTEIIHFHO
OpraHU30BHIBATh yueOHOE

JeiicTBuUe. ILYV]l. YMmenue
peoOpa3oBbIBATH HHPOPMAIIHIO M3
OJIHOTO BUJA B IPYTOM.

P.VVYJI. YMeHue coCTaBIATh IJIaH
peteHust mpooIeMbl

VYMeHne OeHNTh CBOU
YUCOHBIC JJOCTHIKEHHUSI

14,

[Tomumepsr. [Tnactmaccel. Bonokna. JIa0.

15

["a3000pa3Hble BelecTna.

VMeHne BBIYUCTIATH
OTHOCUTCJIbHYIO INIOTHOCTDH
ra3os

K.YV]JI. YMeHne caMoCTOSITSIEHO
OpTraHU30BBIBATh YUEOHOE
JleliCTBHE. IL.YVY]l. Ymenue
npeobpa3oBbIBaTh HHPOpMaLIUIO U3
OJIHOTO BUJA B IPYTOM.

P.YV]I. YMeHue cocTaBiATh IjIaH
peteHust mpooIeMbl

Vmenne OLCHUTH CBOU
y‘I€6HBI€ JOCTHUIKCHUA
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16.

MonsipHbIii 00BEM ra3000pa3HBIX BEIIECTB.

17.

[IpencraBurenu razo00pa3HbIX BELIECTB.
3arpsizHeHue atMocephl.

VYMeHNe BBIUUCIATE:
KOJIMYECTBO BEIIECTBA, 00BEM
WA Maccy M0 KOJINIECTBY
BeIlecTBa, 00BEMY HITH Macce
peareHToB U MPOIYKTOB
peaxmmu;

(HaxoauTh 00BEM Ta3a 1Mo
U3BECTHOMY KOJIMIECTBY
BeIecTBa (U MPOU3BOIUTH
00OpaTHbIE BBIYUCIICHHUS))

K.YV JI. 1. YMeHHe UCIIOIb30BaTh
peyb A7 peryJssiui CBOEro
nercTBHs;2. AIEKBaTHO
HCII0JIb30BaTh PEUEBbIE CPEACTBA IS
peLIeHUspa3INYHbIX
KOMMYHHUKATUBHBIX 3a7ja4, CTPOUTD
MOHOJIOTHYECKOCBBICKA3bIBaHHE,
BIIAJIETh TUAJIOTHYECKON (hopMOi
peun

ILYVY/. 1.YMeHust ocyuiecTBIATh
CPaBHCHHE U KJIACCHU(DHKAIIHIO,
BBIOUpAst KPUTCPUU JJIS YKA3aHHBIX
JIOTUYECKUX OTepaluil; CTpOUTH
JIOTUYECKOE PaCCyKICHHUE

P.VVJI. YMeHre caMOCTOSTEIHHO
aJIeKBAaTHO OLIEHUBATh NPaBUIBHOCTh
BBIIIOJIHCHUS ICHUCTBUSA X BHOCUTD
HE00XOIUMBIEC KOPPEKTUBHI B
HCIIOJIHEHHUE KaK 0 X0y €ro
peanu3anuy, TaKk U B KOHIIE
JIeicTBUS.

PazBuBats criocoOHOCTH
K CaMOOIICHKE Ha OCHOBE
KPHTEPHs YCIIEIIHOCTH
y4eOHOI1 NesITeIbHOCTH

18.

ITpakTnueckas paoora Nel. «lloayuenue,
co0upaHue ¥ pacno3HaABaHUeE ra3oB.)»

19.

TBepabie BelecTna.

20.

JlucniepcHble cucTteMsbl. J1a6. ombIT 4.

21.

ToHKOAUCTIEPCHBIE CUCTEMBI.

OcBanBalOT XapaKTEPUCTUKU
BEIIECTB MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSL.
XapakTepusyroT CBOMCTBa
BEILLECTBA 10 TUITY KPUCTAIJUIU-
YECKOM peleTku

VYuarcst nepeBoUTh KOHPIMKTHYIO
CHUTYALMIO B JIOTHYECKHUII IJIaH U pas-
pemIaTh ee Kak 33/1ady 4yepe3 aHaim3
YCIIOBUH. YMEIOT CIIyLIaTh U CJIBILATh

JpYT pyra

AKOJIOTHYECKOE CO3HAHE;
3HAHHE OCHOBHBIX
TIPUHIIUTIOB ¥ TIPABIT
OTHOILICHUS K IPUPO/IE;
HETEPITUMOCTH K JIFOOBIM
BUIaM HACHUJIHS U
TOTOBHOCTh
MPOTUBOCTOSITH UM,
HOTPeGHOCTH B
CaMOBBIPAKEHUU U
camopealin3aliuu,
COLIMAJIbHOM NPU3HAHUM,
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22,

BeriectBa MosniekynsipHOro u
HEMOJICKYJISIPHOTO CTPOCHHSI.

23.

MaccoBas 107151 KOMIIOHEHTa B CMECH - J10JIS
IIPUMECEH.

Hcnoap30BaHue Ij1s TO3HAHMS
OKPYKAIOIIEro MUpa
Pa3IUYHBIX METOIOB
(HabmroieHue, M3MEpEHHE,
OTIBIT, YKCIIEPUMEHT,
MO/JICTTUPOBAHUE U JIP.

K.YV ]i. ®opMupoBaHue yMEHUS
paboratb B mapax, OTBe4arh Ha
BOIPOCHI YUUTEIS, YMEHHE
HCIOJNb30BaTh XUMHUYECKHUI A3BIK
[1.YY]l. ®opMUpOBaHUE YMEHUS
HaOI0aTh, IETaTh BHIBOABI IIPU
MIPOBEACHUH ONBITOB, YMEHHS
paboTaTh ¢ KHUTOH

P.VVJI. 1.1lenenonaranue u
ITaHUPOBaHMUE.

®dopMHpOBaHHE
HHTEpeca K HOBOMY
TIPeAMETyY

24,

MaccoBas 1 00bEMHAas 10715 BerecTBa. Joms
BBIXO/Ia TTPOJTYKTa PEAKIIUHU.

YMeHue xapakrepu3oBaTh
CYIIHOCTh MOHSTHS MacCOBast
JIOJISl PACTBOPEHHOT'O BELIECTBA
B pacTBope;

YMETb BBIYHCIIATH MACCOBYIO
JIOJIIO BEI[ECTBA B PACTBOpE

K.YVY]JI. YMeHHEe caMOCTOSTEIIHFHO
OpPTraHU30BHIBATh yUeOHOE
B3aUMO/ICHCTBHE B

rpynme. [I.YVY]l. YMenue
mpeoOpa3oBEIBAaTh HMHPOPMALIUIO W3
OJHOTO BUJA B IPYTOM.

P.YV]I. YmeHue coCcTaBiATh IJIaH
pereHust mpoOiIeMbl.

1.Pa3BuTHe BHyTpeHHEH
TTO3HINH IIKOJbHNKA Ha
YPOBHE IOJI0KUTETBHOTO
OTHOIIIEHHS K IIKOJIE,
TTOHUMAaHHUS
HEOOXOMMOCTH Y4eHHS,
BBIPAXKEHHOTO B
npeobiaaHuu yueOHo-
MIO3HABATEIIbHBIX
MOTHBOB U
NpeNNOYTeHUN
COIIMAIEHOTO cIIocoba
OILICHKY 3HAHUM;
2.dopmupoBaHUe
BBIPAKEHHOM
yCTOHYNBOW yueOHO-
TIO3HABATENILHON
MOTHBAIH YYCHHUSL.

25.

O000111eHIE ¥ CHCTEMATHU3aLMs 3HAHUH T10
teme. «CTpoeHre BEeCTBay

26.

KonTponbHnas pabora Ne2. «CtpoeHue
REITTIECTRA

Tema 3. Xumunueckue peakuuu. (164.)
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217,

Peaxiuu, naymue 6€3 N3BMEHEHHS COCTaBa
BEILECTBA.

28.

Peaknnn, naymue ¢ ©3MEHEHHEM COCTaBa
BemecTBa.J1a0.OnrIT 5,

yMeHHe
onpeoensnb PearcHTbl i
MPOIYKTHI PEaKINy;
paccTaBiATh K03((OUIHECHTH B
YPaBHEHHUSX PEaKIM HA OCHOBE
3aKOHA COXPAHEHUS MacChl
BEILECTB

K.YV JI. YMeHue caMOCTOSTEIBHO
OpraHHU30BBIBATH YUeOHOE
B3aUMOJICHCTBUE B IPYIIIIE.

I1.YV]I. YMenue npeoOpa3oBEIBaTh
nH(pOpMannIo n3 OZHOTO BHUJA B
apyroi.  P.YV/I. YMmenue
COCTaBIIATH IJIaH PELICHUS
TPOOIIEeMEI.

1. Ymenue
OPHEHTHPOBATHCS Ha
MIOHMMAaHHe IPUYUH
ycriexa B yueOHOM
JesATeIEHOCTH

29.

CxopocTh xuMu4ecKkoi peakiuu. JIad. onbIT
6

30.

HeobOpaTtumbie 1 0OpaTUMbIe XUMHYECKHE
peaknun. JIa0. onbIT 7.

31.

CocTosiHue XMMHYECKOI0 PaBHOBCCHAI.

32.

Ponb BOJbI B XUMHUYCCKUX PCAKIHAX.

Co0utozieHue HOpM TOBENICHHUS
B OKpY’Kalollei cpene, mpaBui
3710pOBOTO 00pa3a KU3HH

K.YV ]I. CoBepIieHCTBOBAaTh YMEHHE
JIOTOBAapHUBATHCS U NPUXOAUTH K
0011eMy perIeHrIo B COBMECTHON
JeSITeIbHOCTH

IL.YY/l. ®opMupoBaTh yMEHUE
MPOBOJHUTH CPaBHEHHE U
KJIacCU(HKAIIIO N0 3a/laHHBIM
kputepusim P.YY JI. YMenue
YUYUTBIBATh BBIICICHHBIC YIUTEIEM
OpPUEHTUPHI JEHCTBUS BHOBOM
yueOHOM MaTepHale B
COTPYAHUYECTBE C yUUTEIIEM

1.Pa3Butue BHyTpeHHEH
MO3UIMH IIKOJIBHUKA Ha
YPOBHE IMOJI0XKUTEIBHOTO
OTHOIIEHHS K LIIKOJIE,
NOHUMaHHMs
HEOOXOUMOCTH yUEHHS,
BBIPa)KEHHOTO B
npeobnagaHuy yuyeOHo-
TI03HABATENbHBIX MOTHBOB
1 TIPEIIOYTCHUH
COIIMAIBHOTO cIIocoba
OLIEHK! 3HAHUI
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33.

KI/ICJ'IOTBI, OCHOBAaHHUA U COJIM C TOYKH 3PCHHUA

B’H,

YMeHue: XapaKTepu30BaTh
XUMHUUYECKHE CBOHCTBa
OCHOBHBIX KIIacCOB
HEOPTaHMYECKHUX BEIECTB;
OTIPECTATH IPUHALIEKHOCT
BEILECTB K ONPE/ICIICHHOMY
KJIaCCy COEIMHEHUN

COCTaBIIATH (POPMYJIIBI
HEOPraHNYECKHUX COEANHECHUI
M3y4YEeHHBIX KJIACCOB

K.YV /I. 1.YMeHue HuCIOJIb30BaTh
peyb A7 peryJssiui CBOEro
nercTBHs;2. AIEKBaTHO
HCTIOJB30BaTh peUeBhIC CPEICTBA
IUTSL pEICHUS

Pa3NUIHBIX KOMMYHHAKATHBHBIX
3a/a4, CTPOUTh MOHOJIOTHIECKOE
BBICKa3bIBaHUE, BIAJCTh
JTUAJIOTHYECKON (hopMoi

peun P.YVY/.YMen
He CaMOCTOSITENILHO aJIeKBAaTHO
OIICHHUBATH MPABUIbHOCTH
BBITIOJTHEHUS ICUCTBUS U BHOCHUTD
HE00X0UMbIe KOPPEKTHUBHI B
HCTIOTHEHHUE, KaK IO X0y €ro
peanu3aiym, TaK U B KOHIIE
nevictBus.  I1.YVYJI. YMmeHue:
OCYILECTBIISITH CPABHCHUE H
KIaccu()UKaIUIO, BEIOUpast
KPUTEPHH IS YKa3aHHBIX
JIOTUYECKUX OTNepalluii; CTPOUTh
JIOTUYECKOE PacCykIACHUE

1. Opuenrauus Ha
TMOHUMaHHEe IPUYUH
ycriexa B yueOHOM
JeATEIIBHOCTH;

2. Y4eGHo-
T03HABaTEIbHBIA UHTEPEC
K HOBOMY y4eOHOMY
MaTepHualry U crocodoam
pelieHns HOBOM YacTHOM
3aja4yu

34,

XUMHUYECKUE CBOMCTBA BOJIBI.

‘YMeHue xapakTepu3oBaTh
CBOMCTBA BOJIBI (XHMHUYECKHC
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB),
B3aNMOJIEUCTBHUE BOJBI C
OCHOBHBIMM U KHCIIOTHBIMH
OKCHJIAMU;

COCTaBJISITh YPABHEHUS
XUMUYECKUX PeaKlni,
XapaKTepHBIX 151 BOJbI

K.YV ]I. YMmenue: ctpoutsb
TIOHATHBIE JUIA TapTHEpa
BBICKa3bIBaHUS, YUUTHIBAIOIIHE, YTO
TIapTHEP 3HAET ¥ BUJUT, a UTO HET;
3a/aBaTh BOMPOCKI; KOHTPOJIHPOBATH
JIeUCTBUS

naptaepa [LYY /l. YMeHue: ocymiec
TBJISITH aHAJIN3 OOBEKTOB C
BBIJICJIEHHEM CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX

MIPU3HAKOB; OCYIIECTBISITH CHHTE3
KaK COCTaBJICHHE IIeJI0Tr0 U3 YacTei
P.YY . YMenus:1.0OcyuecTBisiTh
WUTOTOBBIM W TIOIIAroBHIH KOHTPOIb
1o pe3ynbTary;2. A1eKBaTHO
BOCIIPUHMMATbh  OLIEHKY  YYHTENs
3.Pazmmuate cmoco® M pe3yibTaT
JIEUCTBUS

YueOHO-1103HaBaTEIbHBIN
HHTEpEC K HOBOMY
y4eOHOMY MaTeprary u
crioco0aM pernieHus HOBOH
YacTHOM 3aj/1auu;
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35.

FPI,Z[pOHI/IB HEOPIraHN4CCKUX COCIMHCHUI.

36.

FHI[pOHI/IB OPraHN4YCCKHUX COG,Z[I/IHeHI/Iﬁ

YMeHre Ha3bIBaTh COCIMHCHUS
W3YUYCHHBIX KJIACCOB
(ocHOBaHWMiT), ONIPEAETATH
MPUHAISKHOCTD BELIECTB K
OTpE/ICTICHHOMY KJlaccy
coeMHEHUH (OCHOBAHHSM)

K.YV JI. YMeHue caMOCTOSTEIBHO
OpraHU30BBIBATH YUCOHOE
B3aUMOJECHCTBHE B

rpymnmne

IL.YVY]/I. YMeHue: ocylmecTBIATh
aHajJu3 00OBEKTOB C BHIJCICHHEM
CYLLECTBEHHBIX M HECYILIECTBEHHBIX
MIPU3HAKOB; OCYIIECTBIISAT CUHTE3
KaK COCTaBJICHHUE 1EJIOTO U3
YyacTei.

P.VV]I. Ymenus:1.OcyecTBIsITh
HUTOTOBBIN M MOLIATOBBIN KOHTPOJIb
0 pe3yibTaTy;2. AJIEKBaTHO
BOCIIPUHUMATh OLEHKY YUUTENs;3.
PasmuaaTs crioco0 U pe3ynbTart
JIEUCTBUS

1. Ymenue
OPHEHTHPOBATHCS Ha
MIOHMMAaHHe IPUYUH
ycriexa B yueOHOM
JesATeIEHOCTH

37-
38

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
PCaAKINH.

YMeHue onpeaessaTh CTeneH:
OKHCJICHHS XUMHIECKUX
JJIEMEHTOB B COCAMHCHUSX,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH,
OKHCJIUTEIb, BOCCTAHOBUTEID;
HUMETb IpeACTaBICHUE 00
AIEKTPOHHOM OallaHce

K.YV/I. 1. YMenue noroBapuBarbcs
1 TIPUXOJIUTH K 00IIeMy pEeIICHUIO B
COBMECTHOU

IeITeNHLHOCTH,2. YMEeHNEe
MPOAYKTUBHO pa3pemaTh
KOH(IIUKTHI HA OCHOBE y4eTa
UHTEPECOB U NO3ULIUN BCEX €ro
YYaCTHUKOB ILYVY/. 1.YMmenue
MPOBOANTH CPABHEHHE U
KITaCCU(PHUKAIUIO O 3a1aHHBIM
kputepusiM; 2. dopMupoBarth y
yUYaImuxcs MpeCcTaBICHAE O
HOMEHKJIATYpEe HEOPTaHMICCKHIX
COeIMHEHN

P.YY]. 1.YMeHue yuyuTsBaTh
BEIJICIICHHBIC YIHUTEIEM OPHECHTHPHI
JEHCTBUSL B HOBOM Y4eOHOM
Marepuale B COTPYIHHUIECTBE C
yaurtenem; 2. YMeHUe IIIaHupOBaTh
CBOM JICHCTBHUSI B COOTBETCTBHH C
TIOCTABJICHHOM 3a1a4eil U yCIIOBUSAMU
ee pean3aIlim.

Ymenue
OPHEHTHPOBATHCS Ha
TTOHUMaHHE TPUIUH
ycriexa B yueOHOM
JEeATeIIBHOCTH
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39-
40.

DIIEKTPOIIHU3.

3HaKOMSTCS C TIOHS-
THSMH 2IeKMPOSIUMbL
1 HEINEeKMPORUMbL,
MIPUMEPAMU CHITBHBIX

K.YV JI. YMeHue caMOCTOSATEIBHO
OpraHHU30BBIBATH YUeOHOE
B3aUMOJICHCTBUE B IPYIIIIE
IL.YVY]I. YMmeHue: ocylmiecTBIATh

Ymenue
OPHEHTHPOBATHCS Ha
MIOHMMAaHHe IPUYUH
ycriexa B yueOHOM

41.

O000111eH1E ¥ CUCTEMATH3AIIUS 3HAHUHA 110
TEME.

aHaju3 00BEKTOB C BHIZCICHHEM JIeATEeIIbHOCTH
1 CIIaOBIX AIICKTPOITH-
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
TOB. 3HAIOT O POIIH BOIBI B MIPU3HAKOB;0CYIIECTBISITH CHHTE3
XUMHUHICCKUX KakK COCTaBJICHUE IEJIOTO U3
peakuuax, o CyIHO- yacTei.
CTHU ME€XaHu3Ma A1C- P.VV]I. Ymenus:1.OcyiecTBIsITh
COLIMALINY, @ TAK)KE OCHOBHBIE [UTOTOBBIH U MOMIArOBBIH KOHTPOJIb
nosioxkeHust TOJ], 0 pe3ynbTaty;2. AIeKBaTHO
BOCIIPUHHUMATh OICHKY YUHUTEINS;3.
Paznnyath cnocob u pe3ynbrar
JIEUCTBUS
1.3akpenuienue 3HaHUHN U K.YV /I. YMmenue camocrosTenbHo | 1. YMeHue

pacUeTHBIX HaBBIKOB Y4I-Cl.
2.YMeHue pelaTh TUIIOBbIE
TpUMEPHI KOHTPOIBHOM
paboTEI.

OPTaHHM30BHIBATH YUeOHOE
B3aMMOJICHCTBHE B IPyIIIE
[I.YVY]l. YMeHue: oCyleCTBIATh
aHanNU3 0OBEKTOB C BBIJCICHUEM
CYLIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB;0CYILECTBIISATh CHHTES
KaK COCTaBJICHUE LIEJIOTO U3
YacTeH.

P.VV]I. Ymenus:1.OcymecTBiaTh
WUTOTOBBIN U NOLIAroBbIil KOHTPOJIb
1O pe3ynbTaTy;2. AIeKBaTHO
BOCIIPUHHMMATb OLICHKY YUHUTENS;3.
Paznnuath crioco6 u pesynbrar
JIEUCTBUS

OPHEHTHPOBAThCS Ha
MOHMMAaHHe IPUYNH
ycriexa B yueOHOM
JeATEeIEHOCTH

42.

KonTpoabnas padora Ne3.

YMeHnue oBjaicHAs HaBBIKAMU
KOHTPOJISL U OLIEHKH CBOEH
JIeSITENIbHOCTH, YMEHHE
Hpe}Z[BI/I}Z[eTL BO3MOJXHBIC
MOCJIEACTBUS CBOUX JIEUCTBUI

K.YVY]JI. YMeHHEe caMOCTOSTEIIHFHO
OpTraHU30BHIBATh YUEOHOE

JIECTBUE. I.YY]l. Ymenue
npeobpa3oBeIBaTh HHPOpMaLUIO U3
OJIHOTO BHJA B IPYTOM.

P.YVJI. VYMeHue COCTaBJISITh IIaH
pemeHns mpoOIeMbl

Vmenne OLCHUTH CBOU
y‘I€6HBI€ JOCTHUIKCHUA
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Tema 4. BemecTBa 1 ux cBoicrna. (184.)

43.

Meramibl.

3HAIOT OCHOBHBIE METAJLIBI, HX
o0mue cBoiicTBa. XapakTepH-
3YIOT CBOICTBA METAJLIOB,
ONHPAACH HA UX TOJIOKECHUE B
Ilepronuyeckoii cucreme u
CTpOEHHE aTOMOB

AHaMM3UPYIOT 00BEKT, BBIACIIASA
CYLIECTBEHHBIC U HECYILECTBCHHbIE
npu3Haky. CTpyKTypUPYIOT 3HAHUSL.
OmnpenensroT OCHOBHYIO U BTOPO-
CTENEHHYI0 HH(POPMAIIUIO

VY4aTcs ycTaHaBIUBATh U
CPaBHHMBAaTb PAa3HbIE TOUKU
3pEHUS, IPEXKIE YEM
MIPUHUMATh PEIICHUE U
Jie1aTh BEIOOD, IEPEBOUTH
KOH(IMKTHYIO CUTYAaLHIO
B JIOTUYECKUH IUIaH U pas-
pelars ee KaK 3a1ady
4yepes3 aHau3 yCIOBUM

44,

Koppo3sust metanios.

[ToHUMAIOT CYTh Me-
TaJUTyPrUYECKUX MTPOLIECCOB.
3HaKOMSTCS C PUYMHAMHU
KOpPpPO3HH, OCHOBHBIMHU TUIIAMH
U crioco0aMu 3aIUThl OT
KOppO3HUHU

BbIOMpatOT OCHOBAHUS M KPHUTEPUH
JUI CPABHEHMs], CEpUaLIUN,
KJIaccu(uKkalmy 00beKToB. Beimerns-
10T ¥ GOPMYITUPYIOT IpoOIEeMy.
YcTaHaBIUBaOT IPUUYUHHO-
CIIEZICTBEHHBIC CBSI3H

Pa3BuBarotr ymeHue
UHTETPUPOBATHCS B TPYIILY
CBEPCTHHUKOB U CTPOUTh
IPOSYKTUBHOE
B3aUMOJICHCTBHE C
TOBapUIaMU U
B3POCIIBIMU

45,

OKuHCIUTENbHBIE CBOMCTBA HEMETAJIIIOB.

46

BoccranoBuTebHBIE CBOMCTBA METAJJIOB.

Br1nenstoT konuuecTBeHHbIE
XapaKTEPUCTUKH OOBEKTOB,
3ajaHHbIe coBaMu. Co3aaroT
CTPYKTYpPY B3aUMOCBSI3€H CMBI-
CJIOBBIX €IIMHHI TEKCTa.
YcraHaBIMBarOT aHAJIOTHU

JleMOHCTPHUPYIOT CIOCOOHOCTH K
SMIIATHH, CTPEMIICHHEC YCTAaHABINBATD
JIOBEPHUTEITFHBIC OTHOIICHUS B3au-
MoroHnManus. C 1oCcTaTOYHOM
TIOJTHOTOM ¥ TOYHOCTHIO BBIPAXKAIOT
CBOHY MBICJIM B COOTBETCTBUU C 33]1a-
YaMU M YCIOBHSIMHU KOMMYHHKAITHA

CraBsT y4eOHYIO 3a/1a4y
Ha OCHOBE COOTHECEHHS
TOTO, UTO Y’KE U3BECTHO U
YCBOEHO, M TOTO, YTO €Il
HEHU3BECTHO
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47.

Knaccudukarus 1 XuMu4ecKkre CBOHCTBA
kuciot. JIao. onsiT 8,9,10.11.

YMeHue Ha3bIBaTh COCIUHEHUS
M3YYE€HHBIX KJIACCOB (KHUCIIOT);
OTIPEeNeNATh IPUHAICKHOCTD
BEIIIECTB K ONPEACIICHHOMY
KJIacCcy COeMUHEeHUH (KHUCIIOT);
YMEHHE COCTaBIATH (YOPMYIIBI
HEOPTaHMYECKUX COSTNHEHHUN
M3yYeHHBIX KIACCOB

K.YVJI. 1. YMeHue noroBapuBarbcs
Y TIPUXOJIUTH K OOLIEMY PEIICHUIO B
COBMECTHOM

IEeITENbHOCTH; 2.YMeHue
MPOAYKTUBHO pa3pemmaTh
KOH(IJINKTHI HA OCHOBE y4eTa
HMHTEPECOB U MO3ULMH BCEX €0
yuactHukoB [1.YVY]I. 1.YMeHue
MIPOBOJUTH CPAaBHEHUE U
KIacCU(DUKAIUIO TI0 3aTaHHBIM
kputepusiv; 2. DopMHPOBaTH Y
y4Yaluxcs npeacTaBiIeHue o
HOMEHKJIAType HEOPTraHUYECKUX
COeMHEHU I

P.YVY /. 1.YMeHue yuyuTriBaTh
BEIJICICHHBIC YIUTEIEM OPHECHTHPHI
JEHCTBUSL B HOBOM Y4eOHOM
MaTepHuale B COTPYJHHYECTBE C
yuurtenem;2. YMeHUe IaHupoBaTh
CBOH JICUCTBHSI B COOTBETCTBHH C
MOCTaBJICHHO 3a7a4eil u
YCIIOBUSIMU €€ peann3alu

1.Pa3Butue BHyTpeHHEH
MO3MIMH IIKOJIbHUKA Ha
YPOBHE IOJI0KUTETBHOTO
OTHOIIIEHHS K IIIKOJIE,
TTOHUMAaHHUS
HE00XOIMMOCTH YUCHHS,
BBIPAKCHHOTO B
npeobianaHy yuyeOHo-
M03HABATENbHBIX MOTHBOB
U TIPEANIOYTEHUN
COLIMAJILHOTO crocoba
OLICHKHU 3HAHMIA;
2.®DopMupoBaHUe
BBIPAKEHHOU yCTONYUBOI
y4eOHO-TI03HaBaTEIHbHON
MOTHBALIUH yUCHUSI.

48.

OcoOble cBOICTBa a30THOM
KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIIOT

YMeHue cocTaBisiTh
YpaBHCHUA XUMHUYCCKUX
peakLui, XapakTepU3yOLUX
XUMHUYECKHE CBOMCTBA KHCIIOT;
YMEHHE paclio3HaBaTh
ONBITHBIM ITyTEM PacTBOPHI
KHUCJIOT ¥ IIEeIouen

K.YVYJI. 1.YMeHHe HCII0Ib30BaTh
pedb 17 perymsiui CBOEro
nmeicTus;  2.AneKBaTHO
UCTIONIb30BaTh PEUEBBIE CPEICTBA
JUTSI pEIICHUSPA3TUIHBIX
KOMMYHHUKATHBHBIX 3324, CTPOUTH
MOHOJIOTHYECKOEBEICKA3bIBAHNUE,
BIIAJICTh TUAIOTHYECKON (hopMOi
peun P.YY/. Ymenue
CaMOCTOSTEIBHO aJIeKBATHO
OILICHUBATh MPABUIHHOCTH
BBINOJIHEHUS JEUCTBUSI 1 BHOCUTH
HE0OX0UMBIe KOPPEKTHUBHI B
HCIIOJTHEHUE, KaK TI0 X0y €ro
peann3anuu, Tak ¥ B KOHIIE
nevicteus. I1.YVYJI. YMmeHnue:
OCYIIECTBIISITH CPABHEHUE U
KiaccH(pHUKAIAIO

1.YMmenue
OpPUEHTUPOBATHCA Ha
MOHUMAaHNEe IPUYHUH
ycrexa B yueOHOM
JeSITeTIbHOCTH;

2. YueOHo-
TI03HABATENbHBII HHTEPEC
K HOBOMY y4eOHOMY
MaTepHary ¥ crocodam
peuieHns HoBOM yacTHOM
3a7a4un
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49.

OcHoBanusl, K1accupuKanus u
cBorictBa.JIa0.ombIT 12.

YMeHHe COCTaBIATH (HOPMYIIBI
HEOPraHWYECKHX  COEJMHEHUH

HN3yYeHHBIX KJIaCCOB
(ocHOBaHMiN); YpaBHEHHS
XUMHUYECKHUX peakuuii

(XapakTepHBIX JJIs1 OCHOBAHHH);
XapaKTepu30BaTh XUMHUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILIECTB
(ocHOBaHU#

K.YV ]I. ®opMupoBaHue yMEHUS
paboratb B napax.

IL.YY /. ®opMmupoBaHUe YMEHUS
HaOI0aTh, IETaTh BHIBOABI IIPH
IIPOBEICHUH

oneIToB. P.YVY/I. YMenune
pacro3HaBaTh OMBITHBIM IIYTEM
OCHOBAHUS, ONIMCHIBATh XUMHUYECKHE
peaxiyu, HabJIoJaeMbIC B XOIC
SKCIEPUMEHTA.

CDOpMI/IpOBaHI/Ie HHTEpECa
K HOBOMY NIpEAMETY

50.

Krnaccudukamnus cosei.

YMeHHne coCTaBIsATh (POPMYIIBI
HEOPTaHMYECKUX  COCAMHCHUH
W3YUCHHBIX KIJIACCOB (COJIEH);
YMCEHHE Ha3bIBaTh COCTMHECHUS
W3YUCHHBIX KJIACCOB (COJIEH);
OTIPENeNATH IPUHAICKHOCTD
BEILECTB K ONpeIeICHHOMY
KJIacCy COeIMHEHUH (coei);
YMEHHE COCTaBIISATh (DOPMYIIBI
HEOPTaHUYECKUX COETUHEHUN

K.YV]I. 1. YMeHue:cTpouthb
TTOHATHBIC JIJIS TApTHEPa
BBICKa3bIBaHUS, YIUTHIBAIOIINE, YTO
TapTHep 3HAeT U BUIUT, a 9TO

HET; 3aJ1aBaTh BOTIPOCHI,
KOHTPOJIMPOBATH ICHCTBHSA
napTHepa.

IL.YVY]l. YMeHune:0cyecTBIATh
aHajau3 0ObEKTOB C BELIJEICHHEM
CYIIIECTBEHHBIX M HECYIIECTBEHHBIX
MPU3HAKOB; OCYIIECTBISATH CHHTE3,
KaK COCTaBJIEHHE IIEJIOT0 U3
JacTeH.

P.YVY . Ymenus:1.OcyuecTBiasITh
WTOTOBBIN U IOIIATOBBIA KOHTPOJIb
0 pe3ynbTaty;2. AIeKBaTHO
BOCIIPHHHMATH OICHKY YUHUTEINS;3.
Paznnyath cnocob u pe3ynbrar
neicTBUs

1.Pa3BuTne BHyTpeHHEH
TO3HINH IIKOJbHNKA Ha
YPOBHE IOJI0KUTEIHHOTO
OTHOIIIEHHS K IIKOJIE,
TTOHUMAaHHUS
HEOOXOANMOCTH yUIEHUS,
BBIPAXKEHHOTO B
npeoOraganuu y4eOHO-
MI03HABATENILHBIX MOTHBOB
Y MIPEATNOYTCHUH
COLIMAJIBHOTO crocoba
OIICHKY 3HAHUM;
2.®opmupoBaHue
BBIPAKEHHOM yCTONYMBOM
yueOHO-TI03HaBaTEILHOM
MOTHBALUH YYCHU

51,

XUMUYECKUE CBOMCTBA COJIEH.

‘YMeHue xapakTepu3oBaTh
CBOMCTBa U3yYEHHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB
(coneit);

YMEHHUE COCTaBJIATH
YpaBHEHHS] XUMHUUECKHUX
peakuui, XapakTepU3yOLUX
XUMUYECKHE CBOMCTBA COJIEH

K.YVY]JI. YMeHHEe caMOCTOSTEIIHFHO
OpTraHU30BBIBATh yUEOHOE
B3aMMO/ICHCTBHE B

TpyrIe.

I1.YVY]I. YMenue npeoOpa3oBbIBaTh
“H(OPMAIIUIO W3 OJHOTO BUA B
npyroit.  P.YVY/I. YmeHue
COCTaBIISITh TUIAH PEIICHUS
TpoOIeMbI

PazBuBath criocoOHOCTB K
CaMOOIICHKE Ha OCHOBE
KPHUTEPHS YCIICITHOCTH
y4eOHOH NesITeIbHOCTH
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52,

[IpencraBuTenu coner U UX 3HAYCHUE.

53

KauecTBeHHbBIC PCAKIIMU Ha aHUOHBI 1
KaTHOHBI.

54-
56.

I'eneTnueckas CBs3b MECXAY Ki1acCaMu

HCOPIraHUYCCKUX U OPraHU4YCCKUX BCIICCTB.

IMMPOMEXKIJIa6. ommiT 13.

57-
58.

IlpakTyeckasi padora Nel.
«Pelenne 3KkcnepuMeHTaAJIbHBIX
3a/1a4 HA MACHTH(PUKAINIO

1.3akperuieHue 3HaHUH 1
pacyeTHBIX HaBBIKOB yd-CAl.
2.YMeHue pelaTh TUIIOBbIE
MPUMEpPHI KOHTPOJIBHOM paboThI

K.YV/I. YMeHHue caMoCTOSATEIBHO
OpPTraHU30BHIBATh yUeOHOE
B3aUMOJICHCTBUE B IPYIIIIE
[I.YVY]l. YMeHue: oCylEeCTBIATh
aHanu3 0OBEKTOB C BBIJCICHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB; OCYILIECTBISATh CUHTE3
KaK COCTaBJICHHUE LIEJIOT0 U3
4acTeH.

P.YV/I. Ymenus:1.OcymiecTBisiTh
WUTOTOBBIN U NOILIAroBbIil KOHTPOJIb
0 pe3ynbTaty;2. AZEKBaTHO
BOCIIPUHHMMATb OLICHKY YUHUTENS;3.
Paznngath ciocob u pe3ynbrar
JIEUCTBUS

1. Ymenne
OPHEHTHPOBATHCS Ha
TIOHUMaHHE TIPUIUH
ycrexa B yueOHOM
JEATEIBHOCTH

14,04

59.

O0001IeHNE 1 CUCTEMAaTHU3alMA 3HAHUI 110
TEME.

1.3akperuieHue 3HaHU U
pacUeTHBIX HaBBIKOB Y4-CSl.
2.YMeHue pelaTh TUIIOBbIE
MIpPUMEPBI KOHTPOJIHHOU PabOoTHI

K.YV]JI. YMeHHe caMOCTOSTEIHLHO
OpTraHU30BBIBATh yUEOHOE
B3aUMOJICHCTBUE B IpyIIIe
IL.YVY]l. YMenue: ocyniecTBIsATh
aHaJIn3 00BEKTOB C BBIJICICHHEM
CYIIIECTBEHHBIX M HECYIIECTBEHHBIX
MIPU3HAKOB; OCYIIECTBISTH CHHTE3
KaK COCTaBJICHHE IIEJI0T0 U3
JacTeH.

P.YY . YMenus:1.0OcyuecTBisiTh
WUTOTOBBIA U MOLIArOBbIM KOHTPOJIb
0 pe3ynbTaty;2. AZeKBaTHO
BOCIIPUHHUMATh OLIEHKY YUUTEINS;3.
PasmuuaTh crioco0 u pe3ynbTar
JIEUCTBUS

. YMeHue
OPHEHTHPOBATHCST Ha
TIOHUMaHHEe TPUIUH
ycrexa B yueOHOH
JeSITeTbHOCTH
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60.

Kourpoabnasi padora Ne4.

VYMeHue oBiaJicHUus HaBbLIKAaMH
KOHTPOJISL U OLIEHKH CBOEH
JIESTeTTLHOCTH, YMEHHE
TIPEIBUIETh BOZMOKHBIE
MOCJIEACTBUSA CBOUX JIEUCTBUI

K.YV JI. YMeHue caMOCTOSTEIBHO
OpraHU30BBIBATH YUCOHOE
JIEHCTBUE. LYY/, Ymenue
mpeoOpa3oBEIBaTE HMHPOPMALIUIO W3
OJIHOTO BUJIa B JPYTOM.

P.YVJI. YMeHHe coCcTaBiIATh IJIaH
permeHns mpoOIeMbI

VYMeHue OleHUTh CBOHU
Y4eOHBIC JOCTHKEHUS

Xumus 1 001mecTBo (8 4.)

61-
62

XUMUA 4 IPOU3BOACTBO. XUMHUYECKAS
NMPOMBINIJIEHHOCTh,XUMHY€eCKAs
TEXHOJIOTUS

[Mouck HyxHOI nHGOpMaLUH
110 3a/IaHHOU TeMe B
HCTOYHHKAX PAa3IMYHOTO THUMA.
OTJENIeHNEe OCHOBHOM
HHPOPMALINH OT
BTOPOCTENEHHON, KPUTUYECKOE
OLICHUBaHHE JOCTOBEPHOCTHU
MOTy4eHHONW MH(OPMALIHH,
nepenadya CoaepKaHus

HCIIOJB30BaTh MPUOOPETCHHBIC
3HAHUS U YMEHUS B PAKTUYECKOMN
JIESTENIBHOCTH U TOBCEIHEBHOM
JKI3HH UL OOBSICHEHUS
XUMHUYECKUX SIBJICHUM,
MIPOUCXOIAMINX B IPUPOAE, OBITY;
OnpeesIeHUs] BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MIpEBpAIICHUI B pa3IudHbIX

HPOBOJIUTH
CaMOCTOSITEIIbHBIN TIOMCK
XUMHYECKON
WHPOPMAIIHH C
HCTIONIb30BAaHHEM
Pa3IMYHBIX HCTOYHUKOB
(Hay9IHO-TIOITYISIPHBIX
W3IaHUH, KOMIIBIOTEPHBIX
6a3 TaHHBIX, pECYPCOB

nH(opMaLuK aIeKBaTHO YCIIOBHSX U OLIEHKH X MocieacTsuil; | iHTepHeTa);
IIOCTABJIEHHOW LIENH
63 |XuMus u ceabckoe X035 HUCTBO. XUMHU3ALUS
CEJIBCKOI0 X035MCTBA U €€ HaITpaBJICHUSI.
64 (IIpomexxyTo4yHas aTTecTaIus 06,05
65- | XUMHSI 1 DKOJIOTHSI. [Mouck HyXHOI UHQOPMALIUK  |[IPOBOAUTH CAMOCTOSITENIHHBIN IIOMCK |TPOBOMTh

ad Al

67-
68

XuMHs ¥ IOBCEJHEBHASI *KM3Hb YeJI0BEKa.

TI0 33/IaHHOM TeMe B
MCTOYHMKAX PA3IMYHOTO THIIA.
OT/IeJIeHNEe OCHOBHOM
HHPOPMALIUH OT
BTOPOCTENEHHOH, KPUTHYECKOE
OLICHWBAHHE IOCTOBEPHOCTH
MOJIy4eHHOM MHpOpMaLnHy,
nepeaaya coepKaHus
nHGOPMALINHU aJIeKBAaTHO
[IOCTABJIEHHOM LI
PeduiekcuBHasI EATENBHOCTH
OneHnBaHUE U KOPPEKTUPOBKA
CBOET0 MOBEICHUS

XMMHUUECKOIl nHpopManny ¢
HCTIONIb30BAHMEM Pa3JINIHBIX
HCTOYHHMKOB (HAYYHO-TIOIYJISIPHBIX
W3aHUH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTEepHETA);
HCTIONIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH 11 00pabOTKH U
nepenayl XMMUUecKkoit nHdopmannu
U ee MPEICTaBICHUS B PA3IMIHBIX
¢dopmax;

CaMOCTOSTEIIbHBIN TIONCK
XUMHYECKON
HHPOPMAIIHH C
HCIIONIb30BAaHHEM
Pa3JINYHBIX HCTOYHUKOB
(Hay9IHO-TIOITYJISIPHBIX

U3 aHUH, KOMIIBIOTEPHBIX
6a3 TaHHBIX, pECYPCOB
WuTepnera);
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