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10 knacc

Pabouas mporpamma anst 10 xiacca paspaborana Ha ocHoBe  [IporpamMmebl
kypca xumun i1 X - X| kimaccoB 00611eo0pa3oBaTeIbHbIX YUpexkaeHUN (0a30BbIif
ypoBenb) (aBrop O.C T'abpuensiH) u ['ocymapcTBeHHOro oOpa30BaTEIbLHOIO
CTaHJapTa.

[Iporpamma opueHTUpPOBAHA HA UCIOJIb30BaHUEe yueOHuka: ["abpuensu O.C.,
OctpoymoB U.I'., CnankoB C.A. Xumus, 2020 r. uzn. «IIpocsemnieHuer.

CornacHo aeicTByromEeMy B mikoJje bazucHoMy ydeOHOMY IUIaHY U C yYETOM
HanpasieHHocTH 10 kimacca, pabouasi mporpamMma IMpeaycMaTpuBaeT oO0yueHHe
XUMHUU B 00BEME 68 dYacoB 2 4yac B HeJEI0 B TedyeHHMe | ydeOHOTO Troja.
KoHTposbHbIX paboT — 3, mpakTUYECKUX padoT - 2

Oo01mag XapakTepuCTHKA VIEOHOT0 MpeIMeTa

OcobeHHoCcTH cojiepkaHus OOy4YeHUs XMMHUU B OCHOBHOW IIIKOJIE OOYCIIOBJICHBI
cnenupuKOr XMMUHM KaK HayKd M TIOCTaBJICHHBIMH 3ajadamMu. OCHOBHBIMHU
mpoOseMaMu  XHMHH SBISIIOTCS HM3YYCHHE COCTaBa M CTPOCHHS BEIICCTB,
3aBUCUMOCTH HX CBOWCTB OT CTPOCHHS, IIOJyYCHHE BEIIECTB C 3aJaHHBIMHU
CBOWMCTBAMH, HCCIICIOBAHUE 3aKOHOMEPHOCTEM XUMHUUYECKHX PEAKIUN U TyTeH
YIIPaBJICHUS MU B LEJISIX TTOJYYEHUS BEUIECTB, MAaTEPUAIIOB, SHEpruu. [losToMy B
MIPUMEPHOMN MPOrpaMMe MO XMMHU HAIIUIA OTPAXKEHUE OCHOBHBIEC COJIEPKATEIbHbBIC
JIMHUM:

e BelIeCTBO — 3HAHHUS O COCTAaBE M CTPOCHUM BEIIECTB, MX BAXKHEHUIINX
(U3NIECKUX U XUMHYECKUX CBOMCTBAX, OMOJIOTHUECKOM JICHCTBHM;

® XHUMHUYECKAs peakuusi — 3HaHUS 00 YCJIOBHUAX, B KOTOPBIX MPOSIBISIOTCS
XMMHUYECKHUE CBOMCTBA BEIIECTB, CHOCO0AaX YMPABJICHUS XUMUYECKUMU
MpoLeccaMu;

e MNpPUMEHEHHE BelleCTB — 3HAHUS U ONBIT MPAKTUYECKOU IESITEIbHOCTH C
BEI[ECTBAMH, KOTOpPBhIE HAmOOJIee YacTO YMOTPEOJSIIOTCS B MOBCETHEBHOMN
JKU3HH, IIUPOKO UCIOJB3YIOTCS B TPOMBIIUIIEHHOCTH, CEJIbCKOM XO3SIMCTBE,
Ha TPAHCIIOPTE;

¢ A3bIK XMMHHM — CHCTEMa BAXKHEUIIMX IOHSATHM XUMHUH W TEPMHHOB, B
KOTOPBIX OHHM ONMCBHIBAKOTCSI, HOMEHKJIATypa OPTaHUYECKUX BEILIECTB, T. €.
UX Ha3BaHUS (B TOM YHCJI€ U TPUBHAIBHBIC), XUMHUYECKHE (DOpMyNBI U
ypaBHEHUS, a TakKe MpaBwia TepeBoja MHGOPMAIMH C €CTECTBEHHOTO
S3bIKA Ha SI3bIK XUMHH U 0O0OPaTHO.
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Ileau ¥ 3a1a4M M3YYEHHUS TIPEIMETA

HSY‘-ICHI/IG XHUMUHA Ha 0a30BOM YPOBHEC Ha CTYIICHHM OCHOBHOI'O O6HICFO

06pa3013aH1/I;1 B 10 ximacce HaIIpaBJICHO Ha OJOCTHXKCHUC CJICAYIOIIHNX ueneﬁ:

OCBOCHHE 3HAHMM O XHMHUYECKOM COCTABJISIIOUIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, BAXKHEUIIINX XUMAYECKHUX MOHATUSAX, 3aKOHAX U TEOPUSIX;
OBJIaJIeHHEe YMEHHUSAMM TIPUMEHSTH TMOJTyYEHHBIC 3HAHUS IS OOBSICHCHUS
pa3HOOOpa3HBIX XMMHUYECKUX SIBJICHUN U CBOMCTB BEIIECTB, OLICHKU POJIH
XUMHM B PAa3BUTUHM COBPEMEHHBIX TEXHOJOTUM M TIOJIYYEHUHM HOBBIX
MAaTEPHUAJOB;

pa3BUTHE TTO3HABATEILHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH
B IIPOIIECCE CAMOCTOSTEIBHOTO MPUOOPETECHUS XUMHUYECKUX 3HAHUU C
HCIIOJB30BAaHUEM PA3IMYHBIX HMCTOYHHUKOB HH(pOpMAIMU, B TOM YHCIE
KOMITbIOTEPHBIX;

BOCNIMTAHHE YOCXKICHHOCTM B TO3UTUBHOM PO XUMUU B KU3HU
COBPEMEHHOr0  OOIleCTBa, HEOOXOJUMOCTH XUMHYECKH TPaMOTHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U OKPYKAIOIIEH CpPEJIE;

NpUMEHEeHUEe TOJYYeHHBbIX 3HAHMW W YyMeHMH Ui 0€30MacHOro
WCIIOJIb30BaHUs BEIIECTB M MaTEPHAJIOB B OBITY, CEILCKOM XO3SMCTBE M Ha
MPOM3BOJCTBE, PELICHHS MMPAKTUYECKUX 3aJa4 B ITOBCEIHECBHOM KU3HU,
MPEIYNPEKICHUS SBJICHUWA, HAHOCSIIIMX BpPEJ 3J0POBBIO0 UEJIIOBEKA W
OKpYXaroUIen cpeie.

Y4eOHO0 — MEeTOMHYECKNH KOMILJICKT

Jlannass pabouass mporpamMmMa OpPHUEHTHpPOBAaHA Ha  HCIOJIb30BaHUE

CICAyromero yqe6H0 — MCTOANYCCKOI'O KOMIIJICKTA.

Ucnonb3yemsiit yueOnuk: ["abpuensa O.C. Xumus 10 knacc. YueOHUK aiis
o01eo0pazoBareNbHbIX yupexaeHui. — M.: Jlpoda, 2013. — 191c. (umeercs

B (hemepanbHOM TEepeYHEe YUCOHMKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM
oOpa3zoBaHUs Poccuiickoiu denepaunun K HUCIIOJIL30BAaHUIO B
o0Opa3oBaTeasLHOM TpoIecce B 00111e00pa30BaTEeIbHBIX YUPEIKICHUSX .

TpeOoBaHUS K YPOBHIO MOATOTOBKH YYAIIIMXCS.

1

. IIporpamma mipegycmarpuBaeT GOPMUPOBAHHUE y YUAIUXCS OOIICYyUeOHBIX

YMGHI/Iﬁ 1 HaBbIKOB, YHHBCPCAJIbHBIX croco6oB ACATCIBHOCTH U KIIOYCBBIX
KOMHGTCHHHﬁ: YMCHHC CaMOCTOATCIBHO 141 MOTHUBHUPOBAHHO
OpraHU30BbIBATHL CBOIO IIO3HABATCIBbHYIO JACATCIIBHOCTH, HCIIOJb30BaHHC

3
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AJIEMEHTOB MPUYMHHO-CIIEICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAILHOTO
aHaM3a; ONpe/IesIeHuEe CYIIHOCTHBIX XapaKTePUCTUK U3ydaeMoro oObeKTa;
YMEHHE pa3BEpHYTO OOOCHOBBIBATH CYXKJCHHUSI, J1aBaTh OMPEACIICHMUS,
MIPUBOJIUTH JOKA3aTENbCTBA; OLECHUBAHUE W KOPPEKTUPOBKA CBOETO
IIOBEJCHUS B OKPYKAIOLIEM MUpE.

2. Ilpu BBIMOTHEHUH TBOPUYECKHUX PabOT (hopMHpyeTcs yMEHHE OIMpeneisTh
aJieKBaTHBIE CIOCOOBI peIlIeHUs Y4yeOHOM 3aJaud Ha OCHOBE 3a/laHHBIX
QITOPUTMOB, KOMOWHHPOBATh W3BECTHBIE AJITOPUTMBI JEATEIBHOCTH B
CUTyalUsiX, HE MPEIIOJarallliuX CTaHJApPTHOTO NMPUMEHEHHUs OIHOrO W3
HUX, MOTMBHUPOBAaHHO OTKa3bIBaThCs OT 0Opaslia JESATENIbHOCTH, HCKATh
OpUTHMHAJIbHBIE PEIICHUs. Y4aluecss AOKHbI HAyYUThCS MPEACTABIATH
pe3ysbTaThl UHAWBUIyaJIbHOM U IPYNIIOBOM MMO3HABATEIbHON JIEATEIBHOCTH
B (opMe HCCIENOBATEIbCKOIO MPOEKTa, MYyOJIMYHOM MPE3CHTAIUU.
Peanuzanuss mOypoYHO-TEMATHYECKOTO ILJJaHA OOECIEYMBAET OCBOCHUE
oOlIey4yeOHbIX YMEHHUH M KOMIETEHUMH B paMKax HH(POPMALMOHHO-
KOMMYHHUKATUBHOMU JE€SITEIbHOCTH.

3. TpebGoBaHus K ypOBHIO MOATOTOBKHA OOYYArONIMXCSI BKJIIOYAIOT B ceOs Kak
TpeOOBaHMs, OCHOBaHHbIE HA YCBOEHUU U BOCHPOU3BEACHUH Y4E€OHOTO
MaTepuaia, MOHUMAaHUU CMBICJIA XUMUYECKUX NOHATHI W SBICHUH, TaK U
OCHOBaHHble Ha 0oJjiee CIOXHBIX BHUAAX JIEATEIBHOCTU: OOBSICHEHUE
¢uznyeckux M XUMHYECKUX  SBJICHUH, MpPHUBEJCHUE  MPUMEPOB
IIPaKTUYECKOIO HCIOJIb30BAHMUS HM3Y4Ya€MbIX XUMHYECKHMX SIBICHUM U
3aKkOHOB.TpeOoBaHUsl HANpaBJIE€Hbl Ha pealn3alUio0 JAESITeIIbHOCTHOTO,
MPaKTUKO-OPUEHTUPOBAHHOTO U JINYHOCTHO OPUEHTHUPOBAHHOIO MOJIXOJIOB,
OBJIAJICHUE YYAIIUMUCS CIOCOOAMU MHTEIUIEKTYaJbHOM M MPaKTHYECKOU
JIESITEIbBHOCTH, OBJAJICHUE 3HAHUSMU U YMEHHUSIMH, BOCTPEOOBAaHHBIMHU B
NOBCEHEBHOMN JKM3HM, MO3BOJSIOIIMMHA OPUEHTUPOBATHCSA B OKPYKAKOLIEM
MUpE, 3HAUUMbBIMU JUISI COXPAHEHHUS OKPY’KaoIlel cpeibl U COOCTBEHHOTO
310POBBA.

4. B pe3ynbTaTe uzyueHus npeameTa ydaiyecs 10 kiacca TOMKHBI:

3HAMb/NOHUMAMD

a) MPUYMHBI MHOTOOOpa3us yTIIEPOHBIX COCTUHEHUI (M30MEPHIO); BHJIbI
CBs3el (OAMHAPHYIO, JBOMHYIO, TPOMHYIO); BakKHEHIMe (DyHKIIMOHATBHBIC
TPYIIbl OPTAaHUYECKUX BEIIECTB, HOMEHKJIATYPY OCHOBHBIX MPEICTaBUTENCH
TpyIN OPraHUYECKUX BEIIECTB;
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0) cTpoeHHEe, CBOMCTBA M TPAKTHYECKOE 3HAUYCHHE METaHa, JTHIICHA,
aleTUJieHa, OJHOATOMHBIX M MHOTOATOMHBIX CIIUPTOB, YKCYCHOIO
aNbJACTHIa U YKCYCHOM KHUCIIOTHI,
B) MOHATHE 00 anbACTHAaX, CIOXKHBIX 3upax, KHpax, aMHHOKHCIOTaX,
Oenmkax U YrJeBOJaX; peakIHusX OSTepuUKAUHN, MNOJUMEPU3ALUNA U
ITOJTUKOHICHCALTU.
Ymems
a) pa3bACHATHh HA MPUMEpPaX NPUIMHBI MHOTOOOpa3uu OpraHUYeCKUX BEICCTB,
MaTepHUaIbHOE C€IMHCTBO M B3aMMOCBS3b OPraHMYECKHX BEIECTB, MPHYMHHO-
CJICICTBEHHYIO 3aBHCHMOCTH MEXKIy COCTaBOM, CTPOCHHEM, CBOWCTBAMHU U
MPAKTUYECKUM HCII0JIb30BAHHEM BEIIICCTBR;
0) COCTaBIATh YPAaBHEHHS XUMUYECKUX PEAKIIUM, MOITBEPKIAIOIINX CBONCTBA
M3YUYCHHBIX OPraHUYECKUX BEIIECTB, X TEHETUYECKYIO CBSI3b;
B) BBINIOJHATH 0003HAYCHHBIE B MPOrpaMMe IKCIIEPUMEHTHI U Paclo3HaBaTh
BOKHEHIIIME OpraHWnYECKUE BEIIeCTRA.
Hcnonvzosamo
NpUOOpETEHHBIE 3HAHUS M YMEHHS B IPAKTHYECKOW JICATEIBHOCTH H
MOBCEAHEBHOM JKU3HH.

DopMbl, METO/IbI, TEXHOJIOTHU 00YUYEHUSI

Metonbl 1 HopmMbI 0OYUCHUS ONIPEACISIOTCS C YYETOM WHAWNBUIAYAJTBHBIX U
BO3PACTHBIX OCOOEHHOCTEH YUaIuXxcs, pa3BUTHS M CAMOPA3BUTHS JIMYHOCTH.
HIEJJATOT'MYECKHUE TEXHOJIOI'MHU, HCIIOJIB3YEMBIE B OBYYEHUU
XUMUU:

YuuteiBas cnenuduky oOydaroIMXCSi W BO3PACTHBIE OCOOEHHOCTH
HamOoJiee TMPUEMIIEMBIMU TEXHOJIOTHSIMU Il HMCIOJB30BaHMS B y4eOHOM
mpoliecce Jjisi MEHS CTaJIn:

HccnenoBaresibckasi TEXHOJIOTUS

XapakTepHOl YepTOM MCCIIEN0BATENLCKON TEXHOJIOTUN SIBISIETCS CIIOCOOHOCTH
YYCHHKA TPOCKTUPOBATH MPEACTOSIILYIO AETETHHOCTD, OBITh €€ CYOBEKTOM.
BaxxHbpIMU BUITaMU UCCIIEOBAHHM 00YUYaIOIMIUXCS TT0 XUMUHU SBJISTFOTCS:

- pelieHue XUMHUYECKUX, XUMUKO-IKCIIEPUMEHTAIBHBIX, (PU3NYECKUX U XUMHUKO-
TEXHOJIOTUYECKHX MPOOJIEM;

- pelIeHrE KaY€CTBEHHBIX XUMUYECKUX 3a/1aY;

- HACTOPUKO-TIONCKOBAs  HCCIIEIOBATENIbCKAsA  JEATENIbHOCTh,  IOArOTOBKA
MPOEKTHBIX 3aJJaHUM;

- CaMOCTOSTEIBHOE MPOTHO3UPOBAHUE U MOJECIUPOBAHUE XUMHUYECKUX PEaKIUi U
IIPOLIECCOB;

- TPOEKTHasg JAEATEIbHOCTh HA OCHOBE HWMHUTAllMM W  MOJIECIUPOBAHUSA
MPOM3BOJCTBEHHBIX MPOLIECCOB.
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MOI[yJILHaH TEXHOJI0Ius
L[CJ'IBIO MO,Z[YJIBHOﬁ TCXHOJIOTUH ABIICTCA COHCﬁCTBHC Pa3BUTHIO

CaMOCTOATENLHOCTH ~ OOYyYalolluMxcsi, HMX YMEHHs paboTatb C  Y4Y€TOM
WHIUBUYaIbHBIX CIOCOOOB MPOpabOTKM y4deOHOro martepuana. Beck mpoiiecc
MOJAYJBHOTO OOY4Y€HHUsI CTPOUTCS Ha OCHOBE OCO3HAHHOTO IIeJICTIOJIaraHus |
camollesienioNlaranist ¢ uepapxue OMDKHUX (3HAaHMS, YMEHHUS, HaBBIKH) H
NEPCHEKTUBHBIX  (pa3BUTHE CIOCOOHOCTEN JMyHOCTH) Ieneil. [lpuHiun
MOJYJIBHOCTH MPEANOJaraeT eJIbHOCTh U 3aBEPILICHHOCTD, OJHOTY U JIOTUYHOCTh
MOCTPOCHUSI €IWHUIl Y4eOHOTO Marepuasa B BHUAC OJIOKOB-MOIYJICH, BHYTpPHU
KOTOPBIX Y4YE€OHBIM MaTepuall CTPYKTYPUPYETCS B BHUJE CHUCTEMbI YYEOHBIX
AJIIEMEHTOB

3) IIpoexkTHAsi TEXHOJIOTUSI

CylIHOCTh TEXHOJIOTMU MPOCKTHOM JIESATEIBHOCTH — CTUMYJHUPOBATh HHTEPEC
peOST K ONpeAeNeHHbIM MTpo0IeMaM, NPEoNIaralolliuM BlIaJIEHUE ONPEAEICHHON
CyMMOM 3HaHUM W 4Yepe3 IMPOEKTHYI MAESATEIbHOCTh, MPEIyCMaTPUBAIOLLYIO
perieHue mpoOJeM, MoKa3aTh MPAKTUYECKOe MPUMEHEHUE MOJYyYEHHBIX 3HAHUM.
Yare Bcero, NpoeKThl UMEIOT KOMIUIEKCHBIN XapakTep, coyeTast B ce0e HECKOJIBKO
BUJIOB (HampuMep, UCCIIEA0BATEIbCKUI + MpaKTUKAa-OPUEHTUPOBAHHbBIN). [IpoekT,
B OCHOBHOM, pacCMaTpPUBAETCS KaK JIUIAKTUYECKUM SKBUBAJICHT HAYYHOTO
UCCJICIOBAHUS M OIpPEACNSIeTCS] KaK JIeITebHOCTh IIKOJIBbHUKOB, 00BEIMHEHHBIX
oOmieid wuaee H3ydeHUST W TIOMCKA pPEIICHUs] KOHKPETHBIX NpolJjeM IMpHu
HEMOCPECTBEHHOM MX B3aUMOJICCTBUU C COLUAIBHBIM OKPYKEHHEM.
PasBuBaromee o0y4yeHMe - TEXHOJIOTHS, NMPU KOTOPOM pAa3BUTHE YEJIOBEKa

SBJISIETCS HE MOOOYHBIM MPOAYKTOM, a MPSMOU M TJIaBHOW 11ebi0. OCHOBHBIMU
O0COOEHHOCTSIMHU 3TOM TEXHOJOTUU SIBJIAETCS TO, YTO OOYYArOUIUIICS MpeBpaIaeTcs
B CyOBbEeKTa TIO3HAaBAaTEIbHOW JAESATEIbHOCTH, pa3BUBAeTCs Ha (HOPMUPOBAHUU
MEXaHM3MOB MBIIUIEHNsA, a He JKcruryatauuu namsatd. CyTh pa3BHUBAIOLIETO
oOyueHusi — B CO3JaHMUU YCJOBMU NJIsl pa3BUTHUS ydallerocs, (popMHUpoOBaHUS y
HEro TNOTPEOHOCTM W CHOCOOHOCTH CaMOpPa3BUTHUIO, HUX MaKCUMaJbHON
peanuzauuu. TeXHONOrMu pa3BUBAIOMIETO OOYYEHMS JIOJDKHBI JaTh YYallUMCS
HAaBBIKU MTOMCKOBOM JIEATEIBHOCTH 110 PEHICHUIO HOBBIX MTPOOJIEM.

TexHo10THSA PA3HOYPOBHEBOT0 00y4YeHUSI

Ona OGasupyercss Ha MEJArorMyecKoil mapaaurme, COrJacHO KOTOPOM pa3iuuus
OCHOBHOM MacChl y4alluXcs 0 YPOBHIO 00y4aeMOCTH CBOJSTCS MPEXKIE BCETO KO
BPEMEHHU, HEOOXOAMMOMY YYEHHMKY AJi1 YCBOEHHUA yuyeOHoro marepuana. Llenb
TOM TEXHOJOTMU — OOECHeUYnTh YCBOCHHE YYEOHOro MmaTepualia KaxabIM
YYEHHKOM B 30HE €ro OJmKalllero pa3BUTHs Ha OCHOBE OCOOEHHOCTEW ero
CYOBEKTHOTO OIbITA
[lenbto 9TOM TEXHONOIMM SIBISIETCS: CO3/JaHUE M Pa3BUTUE JIMYHOCTHOU
BapUaTUBHOM W JUHAMUYECKOM MOJEIN MBIIUIEHHUs, OPUEHTHUPOBAHHOM Ha
6
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BBIPAOOTKY TMPAKTHUECKUX PEIICHUH TMPEo0JIeHusT KOHKPETHOM CUTyaluu;
aKTUBH3allMs 3HAHUMU, 3aKpEIUICHHE MPUEMOB BJIaJICHHUS UMU 10 YPOBHSA YMEHMIA,
pa3paboTka MapuIpyTa JOyYMBaHUs OTKPHIBAEMBIX MPOOETOB 3HAHUM.
TexHo0rHsA NPOrpaMMHPOBAHHOTO 00y4YeHUS] XUMHHU

3TO CAMOCTOSATEIHFHOE U3ydeHHE YIeOHOTO MaTepHasa yJaluuMHCs O MOIIaroBoi
nporpaMMeé ®W B HMHAWBHIyaJIbHOM TEMIIE, pPE3yJlbTaThl KOTOPOW JIETKO
JMAarHOCTUPYIOTCS U olleHuBaroTca. CpeacTBaMu MpOrpaMMHUPOBAHHOTO 00yUYEHUs
XUMUU  SIBJISIIOTCSA:  TIPOTPAMMHUPOBAHHBIC  MOCOOWS, IMPOTrpaMMHUPOBAHHBIC
JOTIOJTHEHUS K Yy4eOHUKaM, MPOTpaMMHPOBaHHBIE COOPHUKY 3a/1a4 U yIPaKHCHUH,
MIPOTrPAMMHUPOBAHHBIC JKCIIEPUMEHTATIBHBIC MPAKTUKYMBI, paboune TETpaad |
COOpPHUKH TECTOB.

NudopManuoHHO-KOMMYHUKANMOHHBIE TEXHOJIOTUH

DTa TEXHOJIOTHS MOAPAa3yMEBAET UCIOJIb30BAHUE PA3IUYHBIX MTPOTrPaMMHO-
TEXHOJIOTUYECKHX KOMIUIEKCOB 10 TMpEeAMETy B KayecTBE DSJIEKTPOHHBIX
MYyJIbTUMEAUMHBIX TMOCOOMI; KOMIBIOTEPHBIX OOyYalOUX W TECTUPYIOIIMX
CUCTEM, CPEJCTB HATJSHOTO MpeAcTaBiaeHus: nHpopmauu. Takxke UCIonab3yeTcs
IPUKJIAJHOE NPOrPAMMHOI0 0OECIIEUEHHE ISl CO3AAHUS YUUTEIEM COOCTBEHHBIX
o0yuarolux MporpaMMHBIX TPOTYKTOB.

TexHoJsiorus pa3BuTHsa KpuTHYecKOro moiuieHusi (TPKM)

DTa TEXHOJIOTHS TPOAYKTHBHA JHUIL TOTAA, KOTJA IIIKOJBHHUKH 00JagaroT
KPUTUYECKUM  MbIIUIeHHeM. OpueHTaluss Ha  KPUTHYECKOE  MBIIIICHUE
Mpeanojaraet, YTo HUYTO HE MPUHUMAETCS Ha Bepy. KpuTuueckoe MBbIIIJICHUuE —
3TO CIOCOOHOCTh CTaBUTh HOBBIE BOIMPOCHI, BHIPAOATHIBATH Pa3HOOOpa3HbBIE
apryMeHTBI, TPUHUMATh HE3aBUCUMBIE MPOTyMaHHbIE PEIICHUS.
310poBbecOeperawie TEXHOJIOTMH

ITon 3mopoBbecOeperaromieii 00pa3oBaTEILHON TEXHOJOTHEH ITOHUMAIOT
CHUCTEMY, CO3JIAlOIIyI0 MaKCHMAaJIbHO BO3MOXHBIC YCIIOBHS ISl COXpPaHCHHS,
YKPEIUICHUS W Pa3BUTHS yXOBHOTO, 3MOIIMOHAJIBLHOTO, WHTEIUIEKTYaJIbHOTO,
JUYHOCTHOTO U (PM3UUECKOTO 3I0POBBS BCEX CYOBEKTOB 00pa3oBaHms (ydanuxcs,
MeJIaroroB u 1p.). B 3Ty cucremy BXoaur:

- WCMOJIb30BAaHUE [IAHHBIX MOHHUTOPHUHTA COCTOSIHUSI 3/IOPOBbSI  ydaIIUXCS,
MPOBOJAUMOTO MEAUIIMHCKUMU PAOOTHUKAMHM, M COOCTBEHHBIX HAOJIOACHUN B
mpolecce peanu3ani  00pa30BaTCIbHONW  TEXHOJIOTMHM, €€ KOPPEKIHS B
COOTBETCTBHMH C UMCIOIIMMUCS TAaHHBIMH,

- y4eT OCOOCHHOCTEH BO3pPaCTHOTO pa3BUTHS INKOJLHUKOB M pa3padoTKa
oOpa3oBaTeIbHON  CTPAaTETUH, COOTBETCTBYIOIICH OCOOCHHOCTSM  TaMSTH,
MBIIIICHUS, Pa0OTOCITOCOOHOCTH, AKTHBHOCTH MW T.J. YYaIIUXCSA JIaHHOH
BO3PACTHOW IPYIIIIBI;

-CO3/IaHle OJIArOTMPUATHOTO  SMOIMOHATHHO-TICUXOJIOTHYECKOTO  KJIMMaTra B
MPOIIeCCe peann3alii TEXHOIOTHH.
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9) UrpoBble TEXHOJIOTHH

Hcnonp3oBaHue Wrp Ha ypokax - HEOOXOJHMMOE YCIIOBUE Pa3BUTHS yHaIUXCH.
KoHeuHO, Hapsay ¢ peuieHMEM WUIIOCTPUPOBAHHBIX 331ad M CO3JAAHUEM
HOJIOKUTEIBHONM HIMOLMOHAIIBHOM OKpackud Y4YeOHOH JeATENbHOCTH, JHOObIE
o0yuJarolue Urpbl JOHKHBI UMETh OOJIBLIYIO COAEPKATEIbHYIO U [I03HABATEIbHYIO
HACBIIIEHHOCTh, HAy4YHOCTb. B CBfA3M C yCHIEHHMEM pa3BUBAIOLIEIO ACIEKTa
BO3MOXKHA 1I€Jb: (OPMHUPOBAHME HAYaAIbHBIX YMEHUU NPEINPUUMUYUBOCTH Y
yuamuxcs. Eil COOTBETCTBYET ypOK J€I0BOr0 OOIIEHHS M TaKUE €ro (hopmbl, KaK
JIeJoBasi Wrpa, JHUCKYCCHs, YPOK TBOPYECKOTO NPOEKTHUpoBaHus u 1p. Hx
MCITIOJIb30BAHUE JIa€T MOJIOKUTEIbHBIE PE3yIbTaThl HA MpaKkTUKE. J[eno B TOM, 4TO
KaxJas u3 GopM ypoka: JIEKIUs, CEMUHAP, IPAKTUKYM, UTPa, MOTYT UMETh pa3HbIe
LEIU, a MOTOMY BIIMCBHIBAIOTCS B JIOTUKY CHUCTEMbI 3()PPEKTUBHBIX Y4YEOHBIX
3aHATHI MO TeMe, pas3lieNly, KaKk B Hayalle M3y4YeHHs, TaK W Ha JAPYIHX 3Tamax
OBJIaJICHUA y4eOHbIM MaTepualioM. Bce 3aBUCUT OT TOro, Kakas Ueidb OyAeT
JOMUHUPOBATH HA JJAHHOM Y4eOHOM 3aHSATHH.

Jis popMupOBaHUSl SKCIEPUMEHTAIBHBIX YMEHUH U COBEPLICHCTBOBAHMS
YPOBHS 3HaHUHM OOyuarolmxcs B pabouyro MporpaMMy BKJIIOYEHBI J1a0OpaTOPHBIE
U TpaKkTUYecKue paboThl, mpeaycMoTpeHHble IlpumepHOl ©  aBTOpPCKOM
nporpammamu. IIporpamma O.C. TlaOpuensHa BkiIO4aeT Bce J1abopaTOpHBIE
paboTsl, mpeaycMoTpeHHbie [IpruMepHoi mporpaMMoi.

Cucrema ¢opM KOHTPOJS VPOBHS JAOCTHKEHHMI VYalIIUXCHd M KpHUTEPHH
OLIEHKH
JUJist KOHTPOJISL YPOBHSI TOCTHXKEHHUM yYallluXCsl UCHOJIb3YIOTCSl TAKUE BUIBI
KOHTPOJISL KaK TEKYIIUi, TEeMaTHUYECKUIl, UTOTOBBIA KOHTPOJIb; (DOPMBI KOHTPOJIS:
KOHTpOJIbHasA paboTa, aAuQGdepeHIUpPOBaHHbIA HWHAWBUAYAJIbHBIM MUCHMEHHBIN
OMpOC, CaMOCTOSATEJIbHAs MpOBEpoyHass paboTa, MpakTUyeckas padoTa,
TECTUPOBAHUE, XUMHUYECKUN JIUKTAaHT, DMCBMEHHBIE JOMAIIHHWE 3aJIaHus,
KOMITBIOTEPHBIN KOHTPOJIb.

Texy1uii KOHTPOJIb (KOHTPOJIbHBIC PAOOTHI) MO TeMaM « Y TICBOJAOPOIBI M KX
IPUPOAHBIE NCTOYHUKNY, «KHciiopoacoaepxkaliyue OpraHnyeckue COeqMHEHUS U
UX MPUPOJIHBIE UCTOYHUKI, «A30TCOEpKAILINE COEAUHEHUS», [IPOBEPOYHAs
paboTa paboTsl o TeMaM «BBeneHune» u « Teopust CTpoOeHHsI OpraHUIeCKIX
COCIMHEHUN.

Buabl nomamHux 3agaHumii: Pabota ¢ TekcToM y4yeOHMKA, BBINOJHEHUE
YOPKHEHUI, pelIeHue 3a/1a4, MHIUBUyJIbHbIE 3a/1aHUsl, TOJTOTOBKA JOKIIAJIOB,
COOOIIIEHUM, COCTABJIICHUE CXEM, pa3paboTKa Mpe3eHTaIM, TECTOBbIC 3a1aHUsI.
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COAEPXAHHUE TEM YYEBHOI'O KYPCA XUMHUMU 10 KJTIACCA
BBenenue. Teopusi cTpoeHMsI OpraHM4ecKuX CoeAMHeHuil(7 u)

[Ipenmer oprannueckoil xumuu. CpaBHEHUE OpPraHUYECKUX COCIUHEHUM C
HEOpraHn4eCcKuMu. [IpupoaHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKUE
COEMHECHMUSL.

BanentHoCTh. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCAUHEHUS aTOMOB B
MOJIEKYJIE€ COTJJaCHO MX BalleHTHOCTU. (OCHOBHBIE TIOJIOKEHHUS TEOpPUU
XAMHUYECKOTO CTPOCHHSI OpPraHWYecKux coeauHeHui. IloHsTtme o romonoruw,
rOMOJIOTaX, U30MEPHUH U U30MEPaX.

Xumuueckue GopMyIibl U MOJIEIT MOJIEKYJT B OpTaHUYECKON XUMHUH.

JemoncTpanuu. Mogenu MOJEKYJ TOMOJIOTOB M M30MEPOB OPraHUYECKUX
COCMHECHUM.

Tema 2 YriieBoaopoabl ¥ UX NPUPOAHbIE HCTOYHUKH (20 u)
Ilpupoonwiit 2a3z. Ankanwr. IIpupoansiii ra3 Kak TOINIKMBO. [IpenmyIiecTBo
MPUPOJIHOTO ra3a nepej ApyrumMu Buaamu Tomimsa. CocTtaB NpUpOJHOTO ra3a.

AJIKaHBI: TOMOJIOTMYECKHI pAll, H30MEpUs U HOMEHKJIATypa aJIKaHOB.
XUMUYECKHE CBOMCTBA ajlKkaHOB (Ha mpuMepe MeTaHa U dTaHa): [opeHue,
3aMeleHre, pa3loKeHUe U JAerujipupoBaHue. [IpuMeHeHHe alkaHOB Ha OCHOBE
CBOICTB.

Ankenvl. OTWieH, €ro TMojJy4yeHue (JAerMApUpPOBAHMEM JTaHAa U
Jeruaparanuen 3TaHona).

XUMUYECKHE CBOWCTBA OSTWJIEHA: TOPEHHE, KAUYECTBEHHbIE pEaKUUU
(oGecriBeunBaHre OPOMHOW BOJIBI M pacTBOpa MEpPMaHTaHaTa Kaywus), TUAPATALIUS
u noymmepusauus. Ilomuatuiien, ero cBoiictBa u npumeHeHue. [IpumeHnenue
ATUJICHA HA OCHOBE CBOKCTB.

Ankaouenviu kayuyku. lloHsTne 00 alKagueHax KaK YIJIEBOJOPOAAX C
JIBYMsI TBOWHBIMH CBSI3SIMU. XUMHYECKHE CBOMCTBAa OyTammeHa-1, 3 U m3omnpeHa:
oOeciiBeurnBaHNEe OPOMHOM BOJIbI M TIOJIMMEPU3AIIMK B Kayuyku. Pe3uHa.

Ankunsl. ALETWIEH, €ro MOJy4eHUE MHUPOJIU30M MEeTaHa U KapOWIHBIM
criocoboM. XHMHYECKHE CBOWCTBA alleTUJIEHA: TOpEeHHE, OOeCIBEUNBAHUE
OpOMHOI BOJIbI, MPUCOEAUHEHUE XJIOPOBOJOpOAa M ruapatanusa. I[Ipumenenue
alleTUJICHA Ha OCHOBE CBOWMCTB. Peakuuu mnoJuMepusanvu BUHWIXJIOPUIA.
[ToMBUHWIXJIOPUI, €0 IPUMEHEHHUE.

benzon. llonyuenue OeH307a W3 TEKCaHA M aleTHICHA. XHWMHYECKUE
CBOMCTBa O€H30JIa: TOPEHHE, TaJareHUpoBaHWE, HHUTpUpoBaHue. lIpumeHeHue
O€H30J1a Ha OCHOBE CBOMCTB.

Hegmp. CoctaB u nepepadotka Heptu. Heprenponykrsl. bensun. [onsitue
00 OKTaHOBOM YHCIIC.

JemoncTpanuu. ['opeHue Merana, sTaHa, 3TWICHA, alleTwieHa. OTHoOLIEeHUE
MEeTaHa, JTWJICHA, aleTH/ieHa W OCH30Jla K pacTBOpPY IEpMaHTaHaTa Kaius U
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OpomHoli Bojse. IlomyueHuwe STWIIeHA peakiMed aeruapaTandeld STaHoja |
JIeTIOIMMEpHU3aliy MMOJUATHIICHA, alleTUIeHa KapOuaHbIM criocoboM. Pasnoxenue
Kaydyyka TpH  HarpeBaHWW, HCIBITAHWE MPOAYKTOB  PA3JIOXKECHUS  Ha
HernpenaeapHocTh. Komnekmus 06pa3ioB HepTH 1 HeTePOyKTOB.

Tema 3,4.Kuciaopoa- u a3orcojepxaiiye OpraHudecKue coeJMHEeHUs U UX
NPUPOJAHbIEC UCTOYHUKH (21 u + 9y)

EnVHCTBO XMMHYECKOW OpraHu3aliyd >KUBBIX OPTraHU3MOB. XUMHUYECKHI
COCTaB JKHBBIX OPTaHU3MOB.

Cnupmot Ilonydyenue 53TaHONa OpOKEHHEM TJIIOKO3bl M TUJpaTaluen
stwieHa. [wapokcunpHas rpymnna kak (yHKuuoHanbHas. [lpeacraBnenune o
BOJIOPOJTHOM CBSI3U. XMUMHUYECKHE CBOICTBA ATAHOJA: TOPEHHE, B3aUMOJICUCTBUE C
HaTpUeM, OOpa30BaHUE MPOCTHIX U CIOKHBIX I(PUPOB, OKUCICHUE B aJbJCTH/I.
[IpuMeHeHUE 3TaHONA HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS U
npenynpexaenue. [loHsTHe O MpenenbHBIX MHOTOATOMHBIX cnupTax. [ nunepuH
KaK IMPEIACTAaBUTENb MHOTOATOMHBIX CcOUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CITUPTHI. [Ipumenenue TJIMIEPUHA.
Kamennoui yzono. @enon. KOKCOXUMUYECKOE MTPOU3BOJICTBO U €0 MPOTYKIIUS.
[Tonyuenue peHosla KOKCOBAaHHEM KaMEHHOTro yriisi. BzauMHoe BIMSIHUE aTOMOB B
MoJieKyJe (peHosa: B3auMOJeHCTBHUE C TUIPOKCUIOM HATPUs U a30THOM KUCIOTOM.
[TomukonaeHncanust (enona ¢ dopmanpaerugaoMm B (HeHoI0)OopMabICTHIHYIO
cmouny. [Ipumenenue eHosia Ha OCHOBE CBOMCTB.

Anvoecuowt. llonmydeHne anpIEruI0B OKHUCICHHEM COOTBETCTBYIOLIUX
CUPTOB. XUMHUYECKUE CBOMCTBA aJbJETUIOB: OKHUCIEHHE B COOTBETCTBYIOIIYIO
KHCJIOTY M BOCCTAaHOBJEHHWE B COOTBETCTBYyrOIMH coupT. IlpumeHenue
dbopmalnbieruia u aleTaabAeruia Ha OCHOBE CBOMCTB.

Kapoonoevie kucnomot. IlonydeHne KapOOHOBBIX KHCIOT OKHCJICHHUEM
aNbJACTHIOB. XHWMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTBI: OOINME CBOMCTBA C
HEOPTaHWYECKUMHU KHUCIOTaMU M peakuus sTepudukanuu. [IpumeHenue ykcycHoi
KHCJIOTBI Ha OCHOBE CBOWCTB. BeIcHIMe JKHpHBIE KHCIOTBI Ha MpUMEpE
MATBMUTUHOBOW U CTEAPUHOBOM.

Cnoocnvle I¢pupot u cupol. IlonydeHue CIoXKHBIX 3(PUPOB peaKIUeH
srepudukanun. CroxkHeie 3¢uUpbl B NOpupoje, Ux 3HadyeHue. [IpumeHenue
CJIO’KHBIX 2()UPOB HA OCHOBE CBOMCTB.

Kupbl kak cioxsbie 3¢GUpbl. XUMHUYECKHE CBOMCTBA KUPOB: THAPOJIU3
(OMBIJIEHHE) W TUAPUPOBAHUE KUIKUX KUPOB. [IpriMeHeHHe KXUPOB HAa OCHOBE
CBOMCTB.

Yeneeoow.Yrneponpl, wx  knaccuduKamusas:  MOHOcCaxapuabsl  (TJIIOKO3a),
aucaxapupl (caxaposa) W Mojucaxapuibl (Kpaxmanal U IEeJUII0J03a). 3HAYEHUe
YIJIEBOJIOB B )KMBOM MPUPOJIE U B )KU3HH YETIOBEKA.

['moko3a - BEMIECTBO C JIBOWCTBEHHOW (YHKIHMEH - albJeruaoCIupT.

XUMUYECKHE CBOWCTBA TJIIOKO3bl: OKHUCJIEHHE B TJIOKOHOBYIO KHCIOTY,
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BOCCTAaHOBJICHUE B COpOMUT, OpokeHue (MOJIOYHOKHCIOE |  CIHPTOBOE).
[IpuMeHEHUE TIIFOKO3bI HA OCHOBE CBOMCTB.

Hucaxapunel ¥ mnonucaxapuipl. IloHATHE O peakuUsAxX MOJIUKOHICHCAIMU U
TUAPOIU3a Ha IPUMEPE B3aUMONPEBPALICHUN: TTII0OK03a <= IOJUCaXapus.

Amunpwi. [lonsatue 06 amunax. [lonyyenue apoMaTuyeckoro aMMHa - aHUJIMHA
- U3 HUTpOOEH30J1a. AHWIIMH KaK OpPraHMYecKoe OCHOBaHME. B3amMHoe BiMsiHUE
aTOMOB B MOJIEKYJIE aHWJIMHA: OCJIa0JIeHNEe OCHOBHBIX CBOMCTB U B3aMMOJICHCTBHE
¢ 6pomHoIt Bosoil. [IprMeHeHrne aHuTMHA HA OCHOBE CBOWCTB.

Amunokucnomet. IlonydeHne aMHHOKHUCIOT W3 KapOOHOBBIX KHCIOT H
TUAPOIU30M OeNKoB. XHMMHYECKHE CBOWMCTBA aMHUHOKHMCIOT Kak aM(OTEpHBIX
OpraHUYECKUX COCAMHEHUI: B3aUMOJEHCTBUE CO LIEI0YaMH, KUCIOTaMU U JIPYT C
apyrom (peakuus noOJIMKOHJeHcauuu). llenTuaHas CBsI3p W MOJUIEHTUABL.
[IpuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benaxu. llonyuyeHue OenkoB peakuued MOJUKOHIACHCAIIMM aMHHOKHCIIOT.
[lepBuuHasi, BTOpUYHasi U TPETUYHAsI CTPYKTYpbl O€sKOB. XMMHUUYECKHUE CBOMCTBA
OENIKOB: TOpeHue, JeHaTypalus, THIPOJIU3 U LIBETHbIE peakiuu. buoxumuueckue
GyHKIMM OENKOB. I'eneTnueckass CBSA3b MEXKIY KIACCaMU OPraHUYECKUX
COCIMHEHUM.

HyxknennoBele KucioTel. CHHTE3 HYKIECHHOBBIX KHCIOT B KIETKE U3
HyKJIeoTH10B. OOmuMi TutaH cTpoeHus Hykieotuaa. CpaBHEHUE CTPOEHUS U
¢ynkumii PHK u JIHK. Posib HyKJIEMHOBBIX KHCIOT B XpaHEHHUU U Teperade
HaciencTBeHHO nHdopmanuu. [loHsTre 0 OMOTEXHOJIIOITMH U TEHHOW MHXKEHED.

Tema 5. buosiornueckn aKTHBHbIE OPraHn4YecKue Beuecrsa (4 4)

Depmenmpr. DepMEHTHl Kak OHMOJOTMUECKHME KaTalu3aTophl OEIKOBOM
npupoasl. OcobeHHocT (yHKUMOHUpOBaHUS (GepmeHToB. Poib ¢epmeHTOB B
KU3ZHEIEATEIbHOCTH )KMBBIX OPraHU3MOB U HApOJIHOM XO3SIICTBE.

Bumamunwvr. llowstue o BuTamuHax. HapymeHus, CBsi3aHHbIE C
BUTaMHMHAMM: aBUTaMHUHO3bI, THIIOBUTAMUHO3BI U TUIIEpBUTaMUHO3bl. Butamun C
KaK IPEICTaBUTENIb BOJOPACTBOPUMBIX BHUTAMHMHOB M BUTaMHH A  Kak
IIPEICTABUTEID )KUPOPACTBOPUMBIX BUTAMUHOB.

T'opmonst. lloHATHE O TOPMOHAX Kak TyMOPAIbHBIX PETYJATOPAX
KU3ZHEIECATEIbHOCTH  KMBBIX OpraHm3moB. HHCyIMH W aJpeHaIMH  Kak
npeacraBuTend ropMoHoB. [IpodunakTuka caxapHoro auadera.

Jlekapcmea. JlekapCTBEHHass XUMHUs: OT HATPOXUMHUMU 10 XHUMHUOTEPAIIUH.
AcnupuH. AHTHOMOTMKM U  JucOakrtepuo3. Hapkoruueckue  BeliecTsa.
Hapkomanus, 6ops0a ¢ Hell ¥ npoduIaKTUKa.

JemoncTpanun. OkuclieHUEe cnupTa B anbierul. KauecTBeHHast peakius Ha
MHOTroatoMHble cnupThl. Kosnekuusa «KaMeHHbI yroiab ©W TPOAYKTHI €ro
nepepaboTkuy». PactBopuMocTh (peHosa B BoJie MpU OOBIYHON TeMIiepaType U Mpu
HarpeBanuu. KauectBeHHble peakiuu Ha (eHou. Peakius «cepeOpsHOTO 3epKajiay
IbJIETUAOB W TJIOKO3bl. OKHCIIEHHE aIbJETUIOB U TIIOKO3bl B KHCIOTHI C
nomonipio rujpokcuna meau (II). IlomydeHwe yKCyCHO-3THUIIOBOTO UM YKCYCHO-
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nzoamMuiioBoro 3¢pupon. Komnekuus 3dpupubix macen. KauecTBeHHast peakuus Ha
KpaxMall.

BzaumonencTBue aMmuaka W aHWIMHA C COJIIHOM KHUCIIOTOW. Peaknwus
aHWIMHA ¢ OpoMHOM BoAoM. Jloka3aTenbCTBO HAIUMUMs (DYHKIIMOHAIBHBIX TPYII B
pacTBOpax aMHHOKHUCIOT. PacTBopeHue u ocaxjenue 0enkoB. L[BeTHbIE peakiuu
OCJIKOB: KCaHTONPOTEHHOBas U OuyperoBas. [opeHue mnTHYBETO Tiepa U
mepctasHon HuTu. Mognens Mmonekynsl JIHK. Ilepexomsl: staHOon — 3THIIeH
STUJICHIJIMKONL —>d3TWiIeHruKkonar Menu (I1); aTaHonm —3TaHanb—3TaHOBas
KHUCJIOTA.

Jemoncrpanun. Komwtekuus mmactmace u usnenuii u3 Hux. Kosmekuuwn
VMCKYCCTBEHHBIX U CUHTETHYECKM BOJOKOH W M3Jenuil u3 Hux. Pacno3HaBanue
BOJIOKOH I10 OTHOIIEHUIO K HATPEBAHUIO U XUMUUYECKUM PEAKTUBAM.

IIpakTnueckass padora Ne 1 «PemeHue »KCIEpUMEHTAIBHBIX 3aJa4 Ha
UJCHTU(DUKAIINIO OPTaHUYECKUX COCTUHEHUI

IpakTnueckas padora Ne 2. «Pacro3HaBaHH€e MIACTMACC U BOJIOKOH.

11 Knacc

IIporpamMma opueHTHpOBaHA Ha MCIOab30BaHKue yueOHuka: O.C ["'abpuensH,
N.T".Octpoymos, C.A. Cnankos,. Xumus. U3a. «IIpocsemenne»2021 r.
PaGouass mnporpamma nns 1lkmacca paccuutaHa Ha 68 ydeOHBIX YacoOB,
npeaycMaTpuBaeT oOyueHHe XMMHHM B O00BEME 2 yaca B HeAeNo B TeueHue 1
yueOHoro roja. B Hell mpemycmMoTrpeHo npoBesieHne 4 KOHTPOJIbHBIX padoT u 3
npakTudeckux pador. B ocHoBe YMK nexar mnpuHUMIOBI pa3BUBAOIIETO U
BOcnuThIBatomero oOydenus. [lociaenoBarenbHOCT, HM3YyYEHHs] MaTepuana:
CTPOEHHE aTOMa — COCTaB BEUIECTBA — CBOMCTBA.

esu ndyyenus Kypca

H3yuenue xumuu 6 cmapuwieil wikojie Ha 6A3060M ypoeHe HANPAGIEHO HA
oocmudiceHue cnedyiouux yeei:

e OCBOCHHME 3HAHHUN O XUMHWYECKON COCTABJISIOIIEN €CTECTBEHHO-
HAYyYHOW KApTUHBI MHPA, BAKHEUIINX XMUMHUYECKHUX TMOHSTUSX, 3aKOHAX M
TEOpUsIX;

® OBJQJCHUE YMEHHMSMM TIPUMCEHSATH I[IOJIyYCHHbIC 3HAHUSA IS
OOBSICHEHUS PA3HOOOpPA3HBIX XHMHUYCCKUX SBIICHHH W CBOMCTB BEIECTB,
OIICHKM POJIM XMMHHU B PA3BUTHM COBPEMEHHBIX TEXHOJIOTMWA W MOJYYCHHUH
HOBBIX MaTEPHUAJIOB;

e pasBMTHE T[IO3HABATEJIbHBIX MHTEPECOB W  HMHTEIUIEKTYalbHBIX
CHOCOOHOCTEM B MPOLIECCE CAMOCTOATEIBHOTO MPHOOPETEHUS! XUMHUYECKUX

12
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3HAaHMKW C MCHOJIb30BAaHHEM Pa3INYHbIX HMCTOYHHKOB I/IH(i)OpMaHI/II/I, B TOM
YUCJIC KOMIIBIOTCPHBIX

® BOCIIMTAHHC Y6€}KI[6HHOCTI/I B MO3UTHUBHOM PO XHMMHUHU B KHU3HH
COBPCMCHHOTO O6HI€CTB8,, HCO6XOI[I/IMOCTI/I XUMHWYCCKHU I'paMOTHOTI'O
OTHOHICHMA K CBOCMY 310POBBIO U Opr}KaI-OHICﬁ cpeac,

e NpuMeHeHHMEe MOJIYYEHHBIX 3HAHUI W yMeHMM i1 O€30IacHOro
HCIIOJIb30BaHMUs BEIIECTB M MaTepHaoOB B OBITY, CEIBCKOM XO3MMCTBE W Ha
MIPOU3BOJICTBE, PEIICHHUS IMPAKTHYECKUX 3a7ad B IIOBCEJIHEBHON IKH3HH,
NPEAYNPEeKICHUS SBJICHUN, HAHOCSIIUX BpeI 30pPOBBI0 YEJIOBEKa U
OKPY KaIOIIEH Cpee.

TpeboBaHus K YPOBHIO NOATOTOBKH YYALIUXCS.

e [lporpamma npegycmarpuBaeTr (OPMUPOBAHHUE y yHAIIUXCSA OOLIEYUEOHBIX
YMEHHUM U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JIEATEIIBHOCTH U KJIFOUEBBIX
KOMIIETEHIINMN: YMEHHE CaMOCTOSITEIILHO u MOTHUBHPOBAHHO
OpraHU30BBIBATh CBOIO I103HABATEJIbHYIO JESATEIbHOCTh, HCIOJIb30BAHUE
AJIEMEHTOB TMPUYUHHO-CIIEICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAILHOTO
aHaJIM3a; OMpe/IeNieHne CYNTHOCTHBIX XapaKTEPUCTUK HM3Yy4aeMOTO OOBEKTa;
yMEHUE pPa3BEPHYTO OOOCHOBBIBATH CYXICHHS, J1aBaTh OMpeAeNICHuUs,
MPUBOJIUTh JOKAa3aTEIbCTBA; OLEHUBAHHE U KOPPEKTHUPOBKA CBOETO
MOBEJICHUSI B OKPY>KalOILIEM MUPE.

e [Ipu BBINOTHEHWHU TBOPUYECKUX DPAOOT (PopMHpyeTcs YMEHHE ONpPEAcsiTh
aZIcKBaTHBIE CIOCOOBI pelleHUs y4eOHOW 3ajJayd Ha OCHOBE 3aJaHHBIX
aJITOPUTMOB, KOMOMHUPOBATh W3BECTHBIC AQJITOPUTMBI JICSITEIBHOCTH B
CUTyallusaX, HE MPeanoyaraloiux CTaHAapTHOTO MPUMEHEHHS OJIHOrO W3
HUX, MOTUBUPOBAHHO OTKa3bIBaThCsl OT oOOpas3iia JesTEeIbHOCTH, HCKATh
OpUTHHAJIBHBIC pEIICHUs. YdYaluecs JOHKHBI HAYYUTHCS MPEACTaBISATh
pe3yabTaThl UHANBUAYAIBLHON U TPYNIOBON MO3HABATEIHLHOM JACATEIHHOCTU
B (opMe wuccnenoBaTeNbCKOTO TPOEKTa, IMyOJIMYHON TMPE3eHTAlUU.
Peanuzanusi mMOypoOYHO-TEMATHYECKOTO IIaHA OOECIEYMBAET OCBOCHHUE
oOIIeydyeOHbIX YMEHUNW M KOMIETEHIMH B paMkKax HWHGOPMAIMOHHO-
KOMMYHUKATHBHOM JIEATETLHOCTH.

e TpeOoBaHUs K YPOBHIO MOJATOTOBKM OOYYalOIIMXCS BKIIOYAIOT B Ce0sl Kak
TpeOOBaHUs, OCHOBAHHbIC HA YCBOCHHUU M BOCIPOU3BEJICHUM Y4YEOHOTO
Marepuasa, MOHUMAHUU CMBICIAa XMMUYECKUX TMOHSITUN W SBJICHUH, TaKk U
OCHOBaHHbIE Ha O0ojiee CIOXHBIX BHAAX JACSATENbHOCTU: OOBICHEHHE
bU3MYeCKuX W XMUMHYECKUX  SBJIICHUW, TIPUBEACHHE  IMPUMEPOB
MPAKTUYECKOTO HKCMOJIb30BAHMUS HW3YYaEMBbIX XWMUYECKHX SIBJICHUN U
3aK0HOB.  TpeOoBaHUSI HaIpaBiICHBI HA pEATU3ANUIO ACSATEIBHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO U JTUYHOCTHO OPUEHTUPOBAHHOTO MOJXOJIOB,
OBJIAJICHNE YYAIIUMHUCS CIIOCOOAMM WHTEIUIEKTYaJTbHOW W TPAKTHYECKOU
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NeSATEIbHOCTH, OBJIQJICHUE 3HAHUSIMU W YMEHUSMH, BOCTPEOOBAaHHBIMH B
MOBCEHEBHOMN >KW3HM, MO3BOJSIONIMMUA OPUEHTUPOBATHCA B OKPYKAIOIIEM
MUpE, 3HAUUMbIMU JJII COXpaHEHUs! OKpYKaroleh cpefibl U COOCTBEHHOTO
310POBBSI.

B pesynbrare nzydyenusa npeamera ydammuecs 11 kiacca JOJKHBI:

3HATh / IOHUMATh

o GadICHeUWUe XUMUYecKUe HNOHAMUA. BEIIECTBO, XHMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHAsl U MOJIEKYJISIPHAsI MAcChl,
VOH, aJUIOTPOINS, W30TOIBI, XUMUYECKAsI CBA3b, JJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHWCJIEHHUS, MOJb, MOJSApHas Macca, MOJSPHbBIN
00BbeM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PaCTBOPBI,
AIEKTPOJUT U HEDJEKTPOJIUT, FIEKTPOJIUTUYECKAS JUCCOLUALINS, OKUCITUTEND
U BOCCTAaHOBMTEJIb, OKHCJIEHHE W BOCCTAHOBJIEHHWE, TEIUIOBOH 3(]dekT
peakuuy, CKOPOCTb XHUMHUYECKOW  pEaklUuu, Karajau3, XHUMHUYECKOe
paBHOBECHE, YIJIEPOJHBIA CKeNeT, (yHKIHMOHANbHAas TIpyIa, H30MepHus,
TOMOJIOTUS;

e OCHOG6HblE 3AKOHbl xumuu. COXpPaHCHUA MaCChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, HepI/IOI[I/I‘—ICCKI/Iﬁ 3aKO0H,

e OCHOBHbBIE meopuu Xumuu. XUMHUYECKOM CBi3H, BHGKTPOHHTHqGCKOﬁ
AUCConuanun, CTPOCHUA OPTraHHYCCKUX CO@HHHGHHﬁ;

e BaXICHeNWUe 6euiecmea U MAmepuaIvl. OCHOBHBICE METaUIbl U
CIUUIaBbI; CEpHasi, COJsTHAs, a30THAs U YKCYCHasi KUCIOTHI, IIEJI0UM, aMMHAK,
MUHEpAJIbHbIC YI00pEHUs, METaH, STUJICH, alleTUJIeH, OCH30JI, 3TAHOJI, JKUPHI,
MbIJIa, TJIFOKO3a, caxapo3a, Kpaxmal, KieTdaTka, OelKH, WCKYCCTBEHHBIC W
CHHTETHUYECKHE BOJIOKHA, Kay4dyKH, IJIACTMACCHI;

yMeTh

Ha3bl6amp W3YUYCHHBIE BELIECTBA 0 «TPUBUAIBHON» WIIMA MEXIYHAPOIHOU
HOMEHKJIATYPE;

onpeodensamsp. BAICHTHOCTh W CTENEHb OKUCICHHUS XUMHYECKUX JJIEMEHTOB,
TUN XMMHUYECKOM CBSI3M B COCIMHEHUSX, 3apsijl UOHA, XapaKTep Cpelbl B
BOJIHBIX  pAacTBOpPax HEOPraHUYECKHX COCAUHECHUM, OKHUCIUTEIb U
BOCCTAHOBUTENb, NPUHAJICKHOCTh BELUIECTB K PA3JIMYHBIM  Kjaccam
OPraHUYECKUX COCAUHECHUN;

Xapaxmepu3zoeamsp. >SIECMEHTbl MaJbIX IEPUOJOB IO HUX IOJOXKEHUIO B
nepuoandeckoi cucreme J[.Ml.MeHneneeBa; oOIIMe XMMHUYECKHE CBOWCTBA
METaJUIOB,  HEMETAJUIOB, OCHOBHBIX  KJIIACCOB  HEOPraHUYECKUX U
OPraHUYECKUX COCAUHECHUM; CTPOCHUE U XUMHUUYECKHE CBOMCTBA M3YYECHHBIX
OPraHUYECKUX COCAUHECHUN;

00bACHAMb. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS;
NPUPOJy XHUMHUYECKOW CBSI3M (MOHHOM, KOBAJICHTHOM, METaUIMYECKOM),
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3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUH U TOJOXKEHHUS XUMHUYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

o 6bINOJIHAMb XUMUYECKUU IKcnepumenm 110 pacCliO3HABAHUIO Ba)KHEHUIITUX
HCOPraHU4YCCKUX U OPraHNYCCKUX BCUICCTB,

e  NP060OUMb CAMOCTOSITCIBHBIA TMOWUCK XWUMHUYECKOW WHOOpPMAIUU C
UCITOJIb30BAaHUEM PA3JINYHBIX HCTOYHUKOB (HAYYHO-NOIMYJISIPHBIX HW3JIaHUU,
KOMITBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB IHTepHeTa); UCHOJIB30BaTh
KOMIBIOTEPHBIE TEXHOJOTUU IJIsi OOpabOTKM W Tepefauyd XHUMHUYECKOM
uH(GOpPMAIIUKU U €€ MPEICTABICHHS B Pa3TUYHbBIX (popmax;

HCMOJIb30BATh NPUOOPETEHHbIC 3HAHUA W YMEHHUSI B NPAKTHYECKOH
NeSITeJIbHOCTU H MOBCEITHEBHOM KU3HM J1JISI:

. OOBSACHEHUS XHMMHYECKUX HBHGHHﬁ, IMPOUCXOIAINX B IIPHUPOIC, 6I>ITy H Ha
IIPOU3BOACTBC,

° OIpCACICHNUA BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX HpCBpaH_IeHI/Iﬁ B
PAa3JINYHBIX YCJIOBUAX W OLICHKH X HOCHCﬂCTBHﬁ;

. 9KOJIOIMYCCKH I'paMOTHOI'O ITIOBCACHH B OKPY)KaIOHIeﬁ cpeac,

e  OLEHKM BIMSAHHS XMMHUYECKOIO 3arpsA3HEHHs] OKpPYKAIOUIEH Cpenbl Ha
OpraHU3M YeJIOBEKA U IPYTUE )KUBBIE OPraHU3MBI,

. 0e30MmacHoro OOpallleHUs] C TOPHYUMHU M TOKCUYHBIMH  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBaHUEM;

e  TPUTOTOBIIEHWS PACTBOPOB 3aJlaHHOM KOHIIEHTpAaIllMd B OBITYy W Ha
ITPOU3BOJCTBE;

e  KPUTHMYECKOM  OLEHKH  JIOCTOBEPHOCTHM  XHMHUYECKOW  HH(pOpmanuw,
IIOCTYNAIOLIEH U3 Pa3HBIX HCTOYHUKOB.

DopMBblL, METO/Ibl, TEXHOJOTHH 00YYCHUS

Jlannasi pabouas mporpamMma MOKET ObITh peali30BaHa IPHU KCIIOIh30BAHUU
TPAAMUMOHHOW TEXHOJOrMH OOy4YeHHUs, a TakkKe DJJIEMEHTOB JPYTHX
COBPEMEHHBIX 00pa30BATENBHBIX TEXHOJIOTHH (CM. pabouyro mporpammy 10
KJIacc), mepeaoBbiX (OpM U METOAOB OOYyUYEHUS, TAKMX KaK MPOOJIEMHBIA METO/,
pa3BuBaoliee OOy4YeHHE, KOMIBIOTEPHbIE TEXHOJOTHUU, TECTOBBIM KOHTPOJIb
3HAaHUU W JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEeOHOCTEM, BOZMOXKHOCTEH U
CIIOCOOHOCTEM Ka)/10ro KOHKPETHOTO Kiacca.

st popMupOBaHUS IKCIIEPUMEHTATBLHBIX YMEHHMM W COBEPIICHCTBOBAHUS
YPOBHSI 3HaHUN OOydYarouMxcsi B pabouyro MporpaMMy BKJIFOUEHBI JIA0OpaTOpPHBIE
OMBIT M MpaKTUUYECKHuEe pabOThl, MpeaycMOTpeHHble I[IpuMepHOl U aBTOPCKOMU
nporpammamu. [Iporpamma O.C. T'aOpuensiHa BKJIIOYaeT Bce JIaOOpaTOPHBIE
paboThl, mpeaycMoTpeHHbie [IpuMepHoit mporpaMMon.

Cucrema ¢hopM KOHTPOJIS YPOBHS JOCTH:KEHHH VYAIMXCH M KPUTEPHUH
OLICHKH
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JI1s1 KOHTPOJISI YPOBHS JOCTHXKEHUHN y4alIUXCsl UCHOJIb3YIOTCS TAKUE BHU/IbI
KOHTPOJIS KaK TEKYIIHH, TeMaTUYECKHI, UTOTOBBIA KOHTPOJb; (DOPMBI KOHTPOJIS:
KOHTpOJIbHAs pabora, auddepeHIMPOBaHHBIN WHIUBUAYAIBHBIM MTHCHbMEHHBIN
OMpoOC, CaMOCTOsITeNIbHAs  MpoBepouyHas pabora, mpakTUyeckas pabdorta,
TECTUPOBAHUE, XUMHUYECKHM JIUKTAHT, NHCbMEHHBIE JIOMAlIHWE 3aJaHHS,
KOMITBIOTEPHBIN KOHTPOJIb.

Tekymuii KOHTPOJIb (KOHTPOJIBHBIE PadoThI) 10 TeMaM «CTpoeHHE aToMay,
«CTpoeHne BelecTBay, « XUMUYECKUE peakIuny, «BellecTBa 1 nxX CBOMCTBaY.

Buabl nomamHux 3agaHuii: PaGora ¢ TekcToM y4eOHHMKA, BBIMOJTHEHUE
YVIPAXXHEHUW, PEIICHUE 3a]1a4, UHAUBUAYAIbHBIC, TECTOBBIC 3aJIaHUS, MMOJTOTOBKA
JIOKJIaJI0B, COOOIIIEHU, COCTABJIICHUE CXEM, pa3paboTKa IPe3CHTAIUH.

OBILIAA XUMUA

Tema 1 CrpoeHue aToMa W NepHOANYECKHUIi 3aKoH (6 U)

Ocnoenvie ceedenua o cmpoenuu amoma. SIApo: IPOTOHBI U HEUTPOHBI.
M30Tombl. OJEKTPOHBI. JIEKTPOHHAsA O00JI0YKA. ODHEPreTUYECKUid YpPOBEHb.
OcoOEHHOCTH CTPOEHMS 3IEKTPOHHBIX 000JO0YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-TO
nepuoI0B nepuoanyeckoi cucreMsl J[. 1. Menaeneesa (mepexoqHbIX 371€EMEHTOB).
[TonsiTue 006 opOUTANIAX. S- U P-OpOUTANIU. DIEKTPOHHBIE KOH(PUTYpALUA aTOMOB
XUMHUYECKUX IJIEMEHTOB.

Ilepuoouueckuit 3axon /l. H. Menoeneesa 6 ceeme yueHus o CmMpoOeHUU
amoma. OtkpoiTre /1. 1. MeHaeneeBbIM NEPUOINUECKOTO 3aKOHA.

[Tepuonuueckass cucrema xumuueckux syemMeHToB J[. M. Menneneea -
rpaguyeckoe OTOOpa)K€HHE NEPUOAMYECKOro 3aKkoHa. DUINYECKUH CMBICI
NOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMEpa NEpUoJa U HOMepa Ipynnsl. BaseHTHbIE
AneKTpoHbl. [[pUUKMHBI M3MEHEHHs] CBOMCTB 3JIEMEHTOB B NEPHOJAX M Tpynmax
(TTIaBHBIX MOATPYMIAX).

Ilomoxeunue BOJIOpOJIA B MIEPUOIUIECKOU CHUCTEME. 3HaueHue
NEPUOJIMYECKOTO 3aKOHA M MEPUOJIMYECKON CHUCTEMbl XUMHUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa 715l pa3BUTHS HAYKU U IOHUMAHUSL XUMUYECKON KapTUHBI MUPA.

Tema 2. Ctpoenne BemecrBa (24 1)

Honnaa xumuueckana cea3v. Katronsl n annonsl. Knaccudukaius noHOB.
HNonnbie kpuctaymmyeckue pemeTkd. CBONCTBA BEMIECTB C ATUM  THUIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Kosanenmnasa xumuueckasa c6a3p. JNEKTPOOTpULATENBHOCTD. [lossapHas n
HEMOJISIpHAss KOBaJEHTHbIE CBsi3U. Jumonb. IlodaspHOCTH CBSI3U M TMOJSPHOCTH
MOJIeKyJibl. OOMEHHBII U JIOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHON CBA3U. MOJIEKYJSIpHbIE U aTOMHBIE KPUCTAJUIMYECKHUE PELIETKH.
CBolicTBa BEIIECTB C 3TUMH TUITAMH KPUCTAJUIMYECKUX PEIIETOK.
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Memannuueckaa  xumuueckas ce6a3b. OCOOCHHOCTU CTPOCHUSI aTOMOB
MeTauioB. MeTraminyeckass XMMUUYecKasi CBS3b M METAJNTMYECKas KpUCTAJTnYecKas
pemieTka. CBOWCTBA BEIIECTB C 3TUM TUIIOM CBS3H.

Booopoonas Xumuueckas C6130. MexmonekynsipHas u
BHYTPUMOJIEKYJISIpHAasi BOAOPOJHAsS CBSI3b. 3HAYEHUE BOJOPOAHOW CBS3U IS
OpraHu3ally CTPYKTYp OMOMOIMMEDPOB.

Ilonumepwi. I1nacTMaccel: TEPMOIUIACTBI M PEAKTOIUIACTHI, UX MPEACTABUTEIH
U TnpuMeHeHue. BoiiokHa: mnpupoaHble (pacTUTENbHBIE W JKUBOTHBIE) U
XUMUYECKHE (MCKYCCTBEHHBIE M CHUHTETHYECKHE), HUX MPEICTABUTEIN U
IPUMEHEHUE.

TI'azo00pasnoe cocmosanue eeuyecmea. Tpu arperatHbIX COCTOSIHHUS BOJBI.
Oco0OeHHOCTH CTpoeHus ra30B. MoJIIpHBIN 00beM Ta3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPHUPOJHBIX CMECEH: BO3IyX, NPUPOIAHBIA Ta3.
3arpsizHeHre atMocdephl (KUCIOTHBIE JOXK/IU, MapHUKOBBINA 3P deKT) u 6oprda ¢
HUM.

[TpencraBuTenu ra3o000pa3HbIX BEIIECTB: BOJOPOA, KUCIOPO, YTJIEKHCIbIHI
ra3, aMMuak, 3TuieH. VX monydeHue, coOupaHue 1 pacrio3HaBaHUe.

Kuokoe cocmosanue eeutecmea. Bona. Ilotpebienue Boabl B OBITY U Ha
pou3BoACTBE. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

MuHepanbHble BOJBI, UX HCIOJIb30BAHUE B CTOJOBBIX M JIEUEOHBIX ILENSX.
Kunkue KpucTaJuibl M UX MPUMEHEHUE.

Teepooe cocmoanue eeuwgecmea. AMoppHbIe TBEp/IbIE BEIIECTBA B IPUPOAE U
B KM3HM YEJIOBEKa, UX 3HAYEHUE M NpuMeHeHue. Kpucrammmueckoe cTpoeHue
BEILECTBA.

Jucnepcuvie cucmempi. lloHaTne 0 aucnepcHbIXx cucreMmax. JlucnepcHas
daza u nucnepcuoHHas cpeaa. Kiaccudukanus AHUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOrO COCTOSIHMS JHMCIIEPCHOM Cpelbl U AUCHEPCHOHHOM
dbasbl.

['pyOonucniepcHble CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

TOHKOIHMCIIEPCHBIE CUCTEMBI: TEJIHU U 30JIU.

Cocmae  eewjecmea u  cmeceil. BemiectBa  MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.

[TonsiTe «a0ns» M €e Pa3HOBUIAHOCTHU: MaccoBasi (JOJS 3JIEMEHTOB B
COEJIMHEHUH, JT0JIsI KOMIIOHEHTa B CMECH - JOJIsl MpUMeEceH, J0Jii pacTBOPEHHOTO
BEIIECTBA B pacTBope) U oObemHas. Jlong BhIXOAA MNPOAYKTAa peakuuud OT
TEOPETUYECKH BO3MOXKHOTO.

JeMoHncTpanuu. Paznmuyabsie GopMbI IEPHOJUIECKON CUCTEMBI XMMHYECKUX
sanemenToB [[. 1. Menaeneena.

Mogenb KpUcTaNInYecKoM pemeTku xyopuaa Hatpusi. OOpa3ibl MUHEPAJIOB C
MOHHOW  KPUCTAUIMYECKOW  PELIeTKOW:  KailbluTa, raaura.  Mojenu
KPUCTAIUTMYECKHUX PEIIETOK «CyXOro Jjbaa» (WM Hoja), anMasa, rpaputa (wim
KBapLa). Mopens MOJIEKYJIBI JHK. O6pa3ibl IIJIACTMACC
(penonodopmanpaerugapie,  MOJUYpETaH,  HOJUATHIEH,  MOJUIPOIHIIEH,
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HNOJMBUHWIXJIOPUA) U u3aenus u3 HUX. OOpasipl BOJOKOH (IIEPCTh, IIETK,
alleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEWIOH) W wu3aenus u3 Hux. OO0pasibl
HEOpPraHWYECKUX IOJIMMEPOB (cepa IUIacTHYECKasl, KBapl, OKCHJ aJIOMHUHUS,
IPUPOJIHbIE ATIOMOCHUIIMKATBI). Mopaens MOJIspHOTO o0bema ra3oB. Tpu
arperatHelx cocTostHust Boabl. OOpa3ipl HAKWIKM B YallHUKE U TpyOax
HEHTpaJIbHOro oTomIeHHs. JKeCTKOCTh BOJIBI U CLIOCOOHI ee ycTpaHeHus. [Ipubopsl
Ha XUAKUX Kpucrtamiax. OOpas3upl pa3IMYHBIX TUCIEPCHBIX CHUCTEM: 3MYJIbCHUM,
cyclieH3uid, a’po3oiiedf, reneit u 3oneil. Koarymsauus. Cunepesuc. Dddekr
TuHpans.

IIpakTuyeckas padora Nel. Ilomyuenume, coOupanue U pacro3HaBaHHUE
ra3os.

Tema 3 Xumnueckue peakuuu (16 u)

Peaxkyuu, udywjue 0e3 usmenenus cocmaea eeujecme. AINOTPONUS U
AUTOTPOIHBIE BUOU3MEHEH . [[puYrHbI amioTponuu Ha MpuMepe Mo KA
KHcopoaa, yriepojaa u hochopa. O30H, ero 6MoIoruaeckas posb.

M30Mepsl 1 n30Mepusl.

Peakuyuu, udywiue c usmenenuem cocmaea éeuwjecme. Peakuuy coeIlMHEHNS,
pa3NoKEeHUs, 3aMEIIeHHs] 1 OOMEHAa B HEOPraHWYECKOM M OpPraHUYeCKOM XHMHH.
Peakiuu 3k30- U s3HAoTepMudeckue. TemnoBoil 3pPexT XuMuuecKko peakuuu u
TEPMOXUMHUYECKUE YypaBHEHUsA. Peakunm TOpeHMs, KakK 4YacTHBIA Ciydau
DK30TEPMUYECKUX PEAKLINN.

Cxkopocmbv xumuueckoit peakyuu. CKOPOCTh XHUMHUYECKOW pEaAKIUU.
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEeakuMu OT MPUPOAbl PEarupyrommx
BEILECTB, KOHLIEHTpaLuH, TEeMIIepaTyphl, TUIOIIAN IIOBEPXHOCTHU
COIPUKOCHOBEHHUS M Karajiu3aTtopa. Peakiuu romo- u rereporeHssle. Ilonstue o
Katajnu3e M Karanuzatopax. depMmMeHTHl Kak OMOJIOrMYECKHE KaTalu3aTophl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHUS.

Oopamumocmov xumuueckux peaxyuii. HeoOpaTtumbie U 00OpaTHMbIC
xuMHuuyeckue peakuuu. COCTOSHHE XHMHUYECKOTO PABHOBECHS ISl OOpaTUMBIX
XUMuYeckux peakiuil. CrnocoObl CMEIIEHHs] XMMHUYECKOrO0 paBHOBECHS Ha
npuMmepe cuHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX HAyUYHBIX MPUHIHUIAX
MPOU3BOJICTBA HAa MPUMEPE CUHTE3a aMMHAKa UJIM CEPHOM KUCIIOTHI.

Ponb 60061 ¢ xumuueckoit peaxyuu. Victuaasie pactBopbl. PactBopuMocTh U
KJ1accu(ukanus BEMIECTB MO 3TOMY MPHU3HAKY: paCTBOPUMBIE, MAJIOPaCTBOPUMbIE
Y HEPACTBOPUMBIE BEIIECTBA.

ONEKTPOJIUTBI WU HEINEKTPOJUTHL.  DJIEKTPOJUTHYECKAS]  JUCCOLIMALIMS.
KucCIIoTBI, OCHOBaHMSI M COJIM C TOYKM 3PEHUS TEOPHUU 3JIEKTPOJUTUUYECKON
JUCCOIUALIUY.

XUMHUYECKHE CBOMCTBA BOJbI; B3AUMOICHUCTBUAE C METAJUIAMU, OCHOBHBIMHU U
KUCJIOTHBIMH OKCHJIaMH, pa3lokKeHHe ¢ O0pa3oBaHME KPHUCTAJUIOTUIPATOB.
Peakunu rugparanuy B OpraHn4e€CKOU XUMUHU.
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T'udponu3z opeanuueckux u nHeopeanuueckux coeounenuii. Heoopatumprit
ruaposin3. OOpaTUMBIN TUIPOIU3 COJIEH.

['uaponu3 OpraHUYECKUX COEAMHEHUW U €r0 NPaKTHUYECKOE 3HAYCHHE IS
MOJYYEHHUs] TUJIPOJIM3HOTO CIHUPTA U MbUIA. brojorudeckas posib THIPOJIHM3a B
TUTACTUYECKOM U SHEPTEeTHUECKOM OOMEHE BEIIECTB U YHEPTHU B KIIETKE.

Okucnumenvno-eoccmanogumesnvuovle peakyuu. CTENEHb OKHUCICHHUS.
Omnpenenenue CTENEHW OKHUCIEHUS 10 Qopmyne coeauHeHusa. llonstue o006
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusX. OKUCIEHHUE W BOCCTAHOBIICHUE,
OKHUCIIUTEIIb U BOCCTAHOBUTEII.

HMemoncTpamuu. IIpeBpamenue kpacHoro ¢ocdopa B Oembiii. O30HATOP.
Monenu molnekynl H-OyTaHa W M300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
MPUPOJIBI BEIIECTB HA MPUMEPE B3aUMOJICUCTBUSA PACTBOPOB PA3JIMYHBIX KHCIIOT
OIMHAKOBOWM  KOHUEHTpPAallMM C  OJWHAKOBBIMU  TpaHyJlaMud [HMHKAa U
B3aMMOJICUCTBUS OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAUIOB (MarHusi, IMHKA,
JKeJe3a) ¢ COJIIHOW KHUCIOTOM. B3anmmopeiicTBHe pacTBOPOB CEPHOUM KHUCIOTHI C
pacTBOpaMu THOCYJb(aTa HATpHs Pa3TUYHOM KOHIIEHTpAIMd U TEMIEPaTyphl.
Mopens kursmero cios. PasnoxkeHue Iepokcuaa BOIOPOAAa € IIOMOILBIO
katanu3aropa (okcunma mapradmna (IV)) m kartamassl CHIPOTO Msica U CBHIPOTO
kaprodens. [Ilprumepbl HeOOpaTUMBIX peakIUil, UAYIIMX C 0Opa30BaHUEM OCAIKa,
raza wiv BozApl. B3anmonenicTBue nutus U HaTpus ¢ Bojxou. llomyuyenme oxcuna
dbochopa (V) u pacTBOpeHHUE €r0 B BOJIC; UCIBITAHWE IMOJYYEHHOTO pacTBOpa
gakMmycoM. OOpa3iibl KpUCTaUIOruApaToB. McnbiTaHe pacTBOPOB 3JIEKTPOJIUTOB U
HEDJIEKTPOJIMTOB  HA  MPEIMET  JUCCOLUMAIMM.  3aBUCUMOCTb  CTENEHU
IEKTPOIUTUIECKON TUCCOIMAIIMU YKCYCHON KUCTIOTHI OT pa30aBieHUsI pacTBoOpa.
['unponus kapbuaa kanmpliug. [uaponn3 kapOOHATOB MIEIOYHBIX METAJJIOB U
HuTpatoB 1ruHKa uiu ceuHia (II). Tlomydyenne mpina. [Ipocrelinme oKuCIUTENHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMU; B3aUMOJCHCTBUE LMHKA C COJISIHOM KHUCIOTOW W
xene3a ¢ pactBopoMm cyibdara meau (II). Monens snexrponusepa. Mopenb
ANEKTPOJIM3HON BAHHBI JIJIsl TOTYUYEHHUS AITFOMUHMUS.

Tema 3 BemecTBa u ux cBoiicrpa (18 u)

Memannwi. B3aumoneiicTBue METAJJIOB ¢ HEMETAJUIAMH (XJIOPOM, CEpOM U
KHCIIOpOJIOM). B3auMopeicTBuEe IIETOYHBIX M IIEIOYHO3EMEIbHBIX METAIJIOB C
BOJIOW. ODJICKTPOXUMHYECKUN psifi HANPsSOKEHUHM MeTauioB. B3aumMmonencTBue
METAJJIOB C PacTBOpaMU KHUCJIOT M cojed. AmomMuHoTEpMus. B3anmmopeincreue
HATPHS C 3TAHOJIOM U (DEHOITIOM.

Koppo3ust MetamnoB. [loHATHE 0 XUMHUYECKOWM H 3JIEKTPOXUMHYECKOU
KOppo3uu MeTaioB. CriocoObI 3a1UThl METAJIJIOB OT KOPPO3HH.

Hememannwsl. CpaBHUTENbHAs XapaKTEPUCTHKA TaJIOTEHOB Kak HauOoJee
TUIIAYHBIX MpPEACTaBUTENEH HeMeTaIoB. OKHUCIUTEIbHbIE CBOMCTBA HEMETAJUIOB
(B3amMoielicTBIE ¢ METaUIaMH M BOAOPOAOM). BoccTaHOBUTENBHBIE CBOWCTBA
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HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee IEKTPOOTPUIIATEILHBIMU HEMETANIAMU U
CJIOKHBIMH BEIIECTBAMU-OKUCITUTEISIMHU ).

Kucnomwt neopzanuueckue u opzanuueckue. Kiaccudukanus KHUCIOT.
XUMUYECKHE CBOMCTBA KHUCJIOT: B3aWMMOJEHCTBHE C METaulaMU, OKCHUJIAMH
METAJJIOB,  THUAPOKCHUIAMU  METANIOB,  COJSIMM,  cOoupTamu  (peakius
srepudukammum). OcoOble CBOWCTBA a30THOM W KOHIICHTPUPOBAHHOW CEPHOM
KHUCJIOTHI.

Ocnosanua  Hneopeanuveckue u  opzanuueckue. (OCHOBaHUA, UX
kiaccudukanysa. XWUMHUYECKHE CBOWCTBA OCHOBAHWM: B3aWMOJICHCTBHE C
KUCJIOTaMH, KHCJIOTHBIMU OKCHJAMHU M COJisIMU. Pa3nokeHue HepacTBOPUMBIX
OCHOBAHHUM.

Conu. Knaccuduxanus conieit: cpeiHue, KUCJIble U OCHOBHbIE. XUMHYECKUE
CBOMCTBA COJICH: B3aMMOJICUCTBUE C KHUCIOTaMH, WIEJIOYaMH, METAIUIAaMH U
comsimu. llpencraButenu cojied W WX 3HA4YeHHE. XJIOPUJA HATpHs, KapOoHAT
Kanblus, Gocdar kanpus (CpeaHUE COMH); TUAPOKApOOHATHI HATPUS U aMMOHUS
(xucabie conn); ruapokcokapoonar menu (I1) - manmaxut (OCHOBHAS COJb).

KauecTBeHHbIC peakIMy Ha XJIOPUI-, CyJb(aT-, U KapOOHAT-aHHUOHBI, KATHOH
amMoHust, kaTuoHsl xkenesa (I1) u (III).

I'enemuueckasa c6a3p  Mmedxcoy Kiaccamu HeopzaHuvecKkux u
op2anuyeckux coeounenui. I1IoHATHE O T€HETUYECKON CBSA3M M T'€HETUYECKHX
psnax. 'enetnueckuii psin metamwia. ['enernueckuit psag Hemeramia. OcoOOEHHOCTH
T€HETUYECKOTO psijia B OPraHUYECKON XUMUHU.

JemoncTpanun. Komnekuus o0pa3noB MeTayiioB. BzaumoneiictBue HaTpus
U CYPBMBI C XJIOPOM, Xkeje3a ¢ cepoid. ['opeHre Maruus v alftOMUHUS B KUCIIOPO/IE.
B3anmogeiicTBue IIeIOYHO3EMEJILHBIX METANIOB ¢ BOJoOH. B3ammMonencrBue
HaTpus C DOTAHOJOM, IIMHKA C YKCYCHOM KHCJIOTOH. AJIOMUHOTEPMHUS.
B3aumopencTBue Meau C KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOWU. PesynbraThl
KOPpPO3UHM METAJJIOB B 3aBUCUMOCTH OT YCJIOBUW ee mporekanus. Komuiekuus
o0pa3lioB HeMeTaJIoB. B3anmmojelicTBre XJIOPHON BOJBI C pacTBOPOM Opomujia
(vomuna) xamus. Kosekuus TpUpPOAHBIX OpPTraHUYECKUX KHUCIOT. Pa3bamienue
KOHLUEHTPUPOBAHHON CEPHOM KHUCIOThI. B3anMOJENCTBME KOHLIEHTPUPOBAHHOM
CEpHOM KHCIOTBI C CaxapoM, UEII0JI030M M Menbto. OOpaslbl MPUPOIHBIX
MUHEPAJIOB, COJICPIKAIIUX XJIOPUJ HATPHsl, KapOoHAT Kaibius, GocdaT Kaablus U
ruapokcokapoonatr meau (II). OOpas3ipl NUIIEBBIX MPOAYKTOB, COACPKAIIMX
ruApokapOOHaThl HATPUS M aMMOHUS, UX CIIOCOOHOCTh K PAa3joXEHUIO MpHU
HarpeBanuu. [ameHue coipl ykcycoM. KadecTBeHHbIC peakiid Ha KaTHOHBI U
AHUOHBI.

IpakTnueckas padora Ne 2. «XuMHUUeCKHE CBOMCTBA KUCIOTY.
IIpakTnueckas padora Ne 3 «Pacrio3HaBaHN€e BEIIECTB»

Junakrnyeckoe odOecredeHne Y4eOHOro mpomecca Hapsily € Y4eOHO#
JIUTEPATYPOil BKIIOYAECT:
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- yueOHbIe MaTepHualibl WIUTIOCTPATUBHOTO XapakTepa (OMOpHbIe KOHCIIEKTHI,
CXEMBbl, TaOJIUIIbI, TUAarpaMMbl, MOJICIIU U JP.);

- yueOHbIE MaTepuaibl HMHCTPYKTHUBHOTO XapakTepa (MHCTPYKIUHU IIO
OpraHu3alliy MPaKTUYECKON pabOThl ydaluxcs, )

- HHCTPYMEHTAPHUH TUarHOCTUKHU YPOBHS 00YUEHHOCTH ydammmxcs (CpeacTa
TEKYyIIEro, TEMaTUYECKOr0 U UTOTOBOIO KOHTPOJS YCBOCHHUS yYAIIUMUCS
COJIep KaHMsI XUMHYECKOTO 00pa3oBaHus);

- BApUAHTHI pa3HOYPOBHEBBIX M TBOPUECKUX JIOMAIIIHUX 3aaHUN;

- Marepuaibl BHEKJIACCHOM W HayYHO-HCCIIEJOBAaTEIbCKOM padOThl 10
npeaMeTy.
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