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HHOACHUTEJIbBHAA 3AIINCKA

Pabowyas mporpamma mo yueOHOMY mpeamery «Xumus» s 11 k;macca  (mpeameTHas
obmacte«EcTecTBEHHBIC HAYKH») COCTaBJIeHA HAa OCHOBE TpeGoBaHUi K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeNbHOW MPOTPaMMBI cpenHero obmero obpaszoBanus DenepanbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJApTa CpeaHero  o0mero  oOpa3oBaHUs,  YTBEP)KIACHHOTO  MPHUKA30M
Munnpocsemienust Poccun ot 17 mas 2012 Ne 413 (B penmakuumu ot 12 aBrycra 2022 Ne 732),
denepaibHON 00pa3oBaTENbHON MPOTPaMMBI CpeAHETo o0mero oopasopanms, denepanbHOi paboueit
[IpOrpaMMbl IO Y4eOHOMY IpenMeTy «XUMHUs», a TaKKe OPUEHTUpPOBaHA Ha LIEJIEBbIE MPUOPUTETHI,
chopmynupoBannsie B @DenepanbHoil pabodeld mporpamme BocmuTaHus. [Iporpamma paspabotana B
pamkax Y MK«Xumus» 10-11 xaaccsr (aBtopsr: 'adbpuensa O.C,Octpoymo N.I',Ciaaxos C.A.).

enn nporpammsl:

- (opMHUpPOBAHHE CHCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEWINIEHW COCTABISIONIECH €CTECTBEHHO-
Hay4yHOUM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KIHOYEBbIE MOHSATUS, (QyHIAMEHTAJIbHbIE 3aKOHBI U
TEOpPUHM XUMHUHU, OCBOCHME S3bIKa HAYKH, YCBOCHHE W MOHHMAHUE CYLIHOCTH JOCTYMHBIX OOOOIIEHMI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

- (QopmupoBaHHE M pa3BUTUE NPEJCTABIECHUH O HAYYHBIX METOJAaX II03HAHMS BELIECTB H
XMUMHMUYECKUX PEaKIHi, HEOOXOAUMBIX JUIsl MPUOOPETeHNs YMEHHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U
XUMHUYECKUX SIBJICHHUM, UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOM KHU3HU;

- pa3BUTHE YMEHHMH MU CIIOCOOOB NEATENIBHOCTH, CBSI3aHHBIX C HAONIOIEHHEM U OOBSICHEHHEM
XMUMHUYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30I1aCHOTO 0OpAIIeHHsI C BEIECTBAMH.

[Iporpamma paccuutana Ha 34 yaca B rof (1 yac B Hezeno).

B mporpamme pnaercs pacmpeneneHune ydeOHBIX YacoB IO KpPYNHBIM paszjeiaMm Kypca, B
COOTBETCTBUU C COJICP)KAHUEM y4eOHUKa.

PaGouas mporpamMma mo yuyeOHOMY mpeaMeTy «XUMHUs» BKIIOYAeT B ceOsl CleqyIolre pa3/enbl:
coJiep)KaHue y4eOHOro MpeaMeTa, IIaHUpyeMble Pe3yiIbTaThl, TEMaTHUECKOE IUIAaHUPOBAHUE C YKa3aHUEM
ANEKTPOHHBIX (IIM(PPOBHIX) 00pa30BATEIBLHBIX PECYPCOB.

PaGouas nnporpamMmma 1o XuMHHu Uil CpeHETo 00111ero oopazoBaHusi Ha 0a30BOM ypPOBHE

cocrtaByieHa U3 pacu€ra 1 u B Hexemto (68 4 3a ABa roja oOy4deHust).

IIporpamma BocnUTAHHMS OTPA:KeHA B IMYHOCTHBIX pe3yJibTaTax
1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYUEBHOI'O IPEIMETA «XUMUS»

HGHTCHLHOCTB YUYUTCIIA B 06y‘IeHI/II/I XHMMHHU B cpenHeﬁ IIKOJIE A0JDKHAa OBITH HaIlipaBJICHA Ha
JOCTHIXXCHUC O6y‘IaIOH_II/IMI/IC$I cJIeayromux JUIHOCTHBIX pe3yibmamaoe:

1. YcraHoBieHre NOBEpUTENbHBIX OTHOLICHUH MEXKIy YYHUTEIEM M yYEeHMKaMH, CIIOCOOCTBYIOLIMX
MO3UTUBHOMY BOCHPUSTHIO 00YYaIOIIUMUCS TPEOOBAHUHN M MPOCHO yUNTENs, IPUBICUCHUIO UX BHUMAHHS
K 00Cy’KaaeMoii Ha ypoke HH(OpPMAaLUK, aKTUBU3AIMU MX IT03HABATEIBHOM JEATEIIHOCTH.

2. IloGyxneHne HIKOJBHUKOB COONIOATh Ha YpOKe OOLIENPUHATHIE HOPMbI MOBEJICHMS, MpaBUIIa
oOmieHuss co crapmuMu (YUUTEIsIMM) U CBEpCTHUKaMM (0OydarolMMUCs), NPUHLUIBI y4eOHO
JMCLUIUIMHBI 1 CAMOOPraHU3alHH.

3. HpHBnequHe BHUMAaHH IIKOJBHUKOB K IICHHOCTHOMY AaCIICKTY M3YYAa€MbIX Ha YpOKax HBHGHHﬁ,
opranu3anusa ux pa6OTBI C nonyqaeMoﬁ Ha YpOKC COLIMAJILHO 3HAYUMOM HH(I)OpM&LIHCfI — UHUIIUUPOBAHUC
€C O6cy)K,Z[CHI/I${, BbICKa3bIBaHU A OGy‘-IB.IOIJ_[I/IMI/ICH CBOEr0 MHEHHUS 1O €€ rnosonay, BLIpa6OTKI/I CBOETO K HeM



OTHOIIEHUS (CO3/aHKe OJArONPUSTHBIX YCIOBUM MJisi Pa3BUTUSL COLMAIBHO 3HAYUMBIX OTHOLICHUMN
oOyyaronuxcs, u, IPexke BCero, IEHHOCTHBIX OTHOIICHU:

» K CeMbe KaK IJIaBHOM OTOPE B )KU3HU YEIOBEKA M UCTOYHHUKY €TO CHACTHS;

» K Tpydy KaKk OCHOBHOMY CIIOCOOY JOCTM)KCHUS KU3HEHHOTO OJIarOMOJIy4Hrsl YeIOBEKa, 3aJI0Ty €ro
YCIELHOTO NPO(ECCUOHATIBHOIO CAMOOIIPEIEICHUS U OLLYILEHUS! YBEPEHHOCTH B 3aBTPALLHEM JIHE;

» K CBOEMY OTEUECTBY, CBOEi Majoi u Oombioii PoguHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HAJI TIEPBBIC PAJOCTH U HEYa4yH, KOTOPAas 3aBElIaHa eMy MPEeIKaMu U KOTOPYIO HYXXHO o0eperars;

» K IIpUpoJie KaK HCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE CAMOTO €€ CYIIECTBOBAHUS, HYKIAIOMIEIHCs B
3alUTE U TOCTOSSHHOM BHUMaHHUM CO CTOPOHBI YEJIOBEKA;

» K MHUpPY Kak TJIABHOMY NPUHITUIY YEIOBEYECKOTO OOIICKHUTHS, YCIOBUIO KpPEMKOH Ipy»KOBbI,
HaJaKMBAHMUS OTHOUIEHWM ¢ KoJjuleraMu 1o paboTe B OyAylleM M CO3/JaHusl OJaronpusTHOIO
MUKpOKJIMMAaTa B CBO€ COOCTBEHHON CEMbE;

» K 3HaHHSIM KaK WHTEIUICKTYalbHOMY pecypcy, oOecreuuBaromieMy Oyayliee deloBeKa, Kak
pe3yNbTaTy KpOIOTIUBOTO, HO YBJIEKATEIbHOTO Y4€OHOTO TPYyAa;

» K KyJObType KaK JyXOBHOMY OOTaTCTBY OOIIECTBa M BaXXHOMY YCIOBHIO OIIYIICHUS YEJIOBEKOM
MOJIHOTHI MPOKUBAEMOMN >KH3HMU, KOTOPOE JAl0T €My YTeHHe, My3blKa, UCKYCCTBO, Te€aTp, TBOPUECKOE
CaMOBBIPaKEHUE;

» K 37I0pOBBI0 KakK 3aJI0Ty JOJTOW W aKTUBHOW JKM3HM YEIOBEKAa, €ro XOPOIIEro HACTPOCHHS M
ONTUMUCTUYHOTO B3IJIsI/1a HA MUP;

» K OKpYXKAIOIIMM JIOIIM Kak Oe3yCIOBHOW ¥ aOCONIOTHOW IEHHOCTH, KaK pPaBHOTPABHBIM
COLIMANIBHBIM  MMapTHEpaM, C KOTOPbIMHM HEOOXOJAMMO  BBICTpauBaTh JIOOpoOXkenareiabHble U
B3aMMOTIOJIEP’KUBAIOIINE OTHOIICHHUS, JAalOIINe YeIOBEKY paJoCTh OOLIEHHUS U MO3BOJSIONINE U30eraTh
4yBCTBA OJMHOYECTBA,

» K caMHM ceOe Kak X03s€BaM CBOCH CyIbObI, CaMOOIPEACIISIONTIM CsI
U caMOpealIU3YIOIINMCS JINYHOCTSAM, OTBEUYAIOUINM 32 CBO€ COOCTBEHHOE OyyIiee.

4. MHcnonp3oBaHWE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHHS y4eOHOTO TpenMera depes
JEMOHCTpAIMI0 OOy4JaoUMCSl TPUMEPOB OTBETCTBEHHOTO, TPAXXJAHCKOTO IOBEACHUSI, MPOSBICHUS
YeJI0BEKOII00Us U JO0OpOCepIeHHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB /ISl YTCHHUS, 3aa4 JUIs
pelieHus, TpoOIeMHBIX CUTYaIMH ISl 00CYK/I€HHUS B KJlacce.

5. IlpumeHeHune Ha ypoKe UHTEPAKTUBHBIX (hOpM paboThl ¢ OOy4YaIOUIMMUCS: BUKTOPUH, KOHKYPCOB,
CTUMYJIMPYIOIIUX MO3HABATEIbHYI0O MOTHBAIIMIO OOYYaroIIMXCs; KOJUIEKTHUBHBIX JMAJIOTOB, JUCKYCCHIA,
JHCITYTOB, KOTOPbIE Jal0T 00YYaromIMMCS BO3MOKHOCTh MPHOOPECTH OIBIT BEIECHUS KOHCTPYKTHBHOTO
JManiora; TPYMIOBON paboThl WM paboThl B Mapax, KOTOpPbIE ydyaT IIKOJRHUKOB KOMaHIHOHW paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH 00Yy4arOIIUMUCH.

6. BxiroueHMe B ypOK WrPOBBIX NPOLEAYpP, KOTOpbIE IOMOTAlOT TMOIEPKaTb MOTHUBAIIMIO
oOydaronuxcs K MOJIYYCHUIO 3HAHHMM, Hala)XMBAHWIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIECHUH B
KJ1acce, MOMOTal0T YCTaHOBJICHUIO T0OpOXkKenaTeabHoi aTMocdepsl BO BpeMs ypoKa.

7. Opranuzanus 1medcTBa MOTUBUPOBAHHBIX U JPYOUPOBAHHBIX OOy4alOMIMXCS HAA UX
HEYCMEBAOIIMMU  OJHOKJIACCHUKAMHU, JIAIOUIEr0  OOy4yalolmuMCsi  COIMAIbHO  3HAUUMBIA  OMBIT
COTPYIHMYECTBA U B3aUMHOW MTOMOIIIH

8. MuHunuupoBaHue M TOMIECPKKA HMCCIEAOBATENbCKON AEATETbHOCTH OOYYarOMIMXCS B pamKax
peanu3aluy HMMHM HHIUMBHUAYAJIbHBIX M TPYIIOBBIX HCCIEAOBATENbCKUX MPOEKTOB, YTO JACT
0oOydaronuMcsi BO3MOXHOCTh TMPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PpEIICHHs TEOPETUYECKOM
npoOJeMbl, HaBBIK TEHEPUPOBaHHUA U O(GOpPMIEHUS COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHHOTO
OTHOIICHUSI K UYKUM HJesM, 0opOpMIIEHHBIM B paboTax APYTHX HCCleqoBaTeNlell, HaBbIK ITyOIUYHOTO
BBICTYIUICHUS MEepe]] ayIMTOPUEl, apryMEHTUPOBAHUS M OTCTAMBAHUSI CBOCH TOUKU 3PEHUS.



® B IICHHOCTHO-OPHUEHTAIMOHHOU cdepe — oco3Hanue POCCHUCKON TPaXKIaHCKOH MICHTUYHOCTH,
MaTpUOTU3Ma, YyBCTBA TOPAOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY

e B TpyIoBOH chepe — comosHocmb K OCO3HaHHOMY BBIOOPY JaibHeWIiedl oOpa3oBaTelbHOM
TPAaEeKTOPUU UITH TPYAOBOU JEATEIBHOCTH;
® B II03HABATENbHOW (KOTHUTMBHOW, MHTEIJICKTyaJIbHOW) cdepe — YMeHue YIPaBISITH CBOEH

MO3HABATEIPHON JIEATEIILHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K O00pa30BaHUIO, B TOM YHCIE
caMo00pa3oBaHMI0, HAa TPOTSHKCHHH BCEH IKM3HU; CO3HATEIBHOE OTHOIICHHUE K HEMPEepPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIENTHOW MPO(HEeCCHOHALHOW U OOIIECTBEHHOHN JAESITeIbHOCTH;

e B chepe cOepekeHHS 3OPOBBS — NpuHsmue u peanuzayus NSHHOCTEH 3I0POBOTO B OE30I1aCHOTO
oOpa3a XH3HH, Henpusmue BPEIHBIX MPUBBIUCK (KypeHHSs, YIOTPEOJICHHUS aKOTOIs W HAPKOTHUKOB) Ha
OCHOBE 3HAaHHM O TOKCUMYECKOM M HAPKOTUYECKOM JICCTBUM BEIECTB;

Memanpeomemnuvimu pe3ynbmamamuOoCBOCHNS BBIITYCKHUKaMU CpPEAHEH IIKOJbl Kypca XUMHUU
SIBJISTFOTCSL:

1. ucnonvzosanue yMEHWW W HABBIKOB pAa3JIMYHBIX BHUJOB I[O3HABATCIILHON JIEATCIILHOCTH,
npumeneHue OCHOBHBIX METOJIOB TIO3HAHHS (CHCTEMHO- WH(GOPMAIMOHHBIA aHanu3, HAOIOJCHHE,
W3MEpEHHE, MPOBEACHUE OSKCIIEPUMEHTa, MOJEIMPOBAaHUE, WCCIeNOBATEIbCKAsl eI TEIbHOCTD) JUIs
W3YYCHHUS Pa3IMIHBIX CTOPOH OKPYKAFOIICH JCHCTBUTEILHOCTH;

2. enadeHnue OCHOBHBIMHU HHTEIUICKTYAIBHBIMH oOTepanusaMu ((GOpMyTUpOBKa THIIOTE3, aHAIU3 H
CHUHTE3, CpaBHECHHWE M CHCTEMaTH3aIs, OO0OOIIeHWe W KOHKPETU3allWs, BBISBJICHUE NPUIUHHO—
CJICJICTBEHHBIX CBSI3eH W TIOWCK aHAJIOTOB);

3. nosnauue 0OBEKTOB OKPYXKAIOIIETO MUPA OT OOIIEro 4yepe3 0COOEHHOE K EAMHUIHOMY

4. ymeHnue BHIIBUTATH UJICH M OTIPENIEIATH CPEACTBA, HEOOXOIMMBIE IS UX PeaTH3allii;

5. ymenue ompenensTh NEIH W 3aa4d JESITEIBHOCTH, BBIOMPATH CPENCTBA peaU3alliil eI |
MPUMEHSTH UX Ha IPAKTUKE;

6. ucnonvsosanue pazTMYHBIX UCTOYHUKOB JIISl MOJYYCHUS XUMHYECKOW HH(OpMaImu, MOHUMaHUEe
3aBHCHUMOCTH COJICpKaHus U (JOPMBI IPECTABICHUSI MHPOPMAIIUH OT IIeIeld KOMMYHHUKAILIUU M aJpecara;

7. ymeHnue TPOIYKTUBHO OOMIAThCS M B3aMMOJCHCTBOBATH B IMPOIIECCE COBMECTHOW AEATEIBHOCTH,
YUUTHIBATH TIO3UIUH IPYTUX YYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3pemniath KOH(PIUKTHI;

8. eomoseHocmb WM CIIOCOOHOCTH K  CaMOCTOSITEIBHOW HWH(OPMAIMOHHO-  IO3HABATEIBHOM
JeSTETbHOCTH, BKIIIOYAsi YMECHHE OPHEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX WH(OPMAIMH, KPUTHICCKU
OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOJTYIaeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

9. ymerue UCTIONB30BATH CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA (Hanee —
HUKT) B pelieHuu KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3AalMOHHBIX 3a7a4 C COOIIOJCHUEM
TpeOOBaHMI S3PrOHOMUKH, TEXHUKU

10. Ge30macHOCTH, THUTHEHBI, PpPECYpCOCOCPEKECHHUs, TMPABOBBIX M OITHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

11. 61a0enue A3bIKOBBIMH CPEICTBAMHU,B TOM YHUCIIC U S3BIKOM XUMHH YMEHHUE SICHO, JIOTUYHO H
TOYHO M3JIaraTh CBOIO TOYKY 3pPEHHsI, MCIOJIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEACTBA, B TOM YHUCIE W
CHUMBOJIbHBIE (XMMHYECKHUE 3HAKH, (POPMYIIBI U YpaBHEHHUS ).

Ilpeomemnvimu pezyromamamu U3yUYeHHs] XUMUHU Ha 0a30BOM YpOBHE Ha CTYIICHU CPEIHETO
o01m1ero o0pa3oBaHUs SABISIOTCS:

B NI03HABaTe/IbHOM cepe
1. 3Hanue (noHumanue) N3y4eHHBIX TIOHITHH, 3aKOHOB ¥ TEOPU;



2. ymeHue ONMCHIBATh  JIEMOHCTPALMOHHBIE u CaMOCTOSITEJILHO IPOBEIEHHBIE
9KCIEPUMEHTBHI, UCIIOJIb3Ys JJIs TOTO €CTECTBEHHBIN (PYyCCKHM, pOIHO) A3BIK U A3bIK XUMUH;

3. ymenue Knaccu(pUIUPOBATH XUMUYECKUE IEMEHTHI, IPOCTHIC M CIOKHBIC BEUIECTBA, B TOM YHCIIE
1 OpraHUYECKUE COCTUHEHMS, XUMUUECKHUE PEAKIIUH 110 Pa3HbIM OCHOBAHUSIM;

4. ymeHue XapaKTE€pU30BaTh H3YUEHHBIE KJIACCHI HEOPIaHWYECKUX U OPraHMYECKUX COEJAMHEHUH,
XUMHMYECKUE PEAKIINH;

5. eomoéHocmbs TPOBOAUTH XUMHUYECKUH DKCIEPUMEHT, HAOIIOAaThb 3a €ro IMpPOTEKaHUEM,
(bUKCHPOBATH PE3YIBTATHl CAMOCTOSATEIBHOTO U JISMOHCTPUPYEMOTO SKCIIEPHUMEHTA U JeTIaTh BHIBOIBI;

6. ymenue GOpMyTUPOBATH XMMHUYECKHE 3aKOHOMEPHOCTH, ITPOTHO3UPOBATH CBOMCTBA HEU3YYCHHBIX
BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU MU3YyYEHHBIX;

7. nouck WCTOYHMKOB XMUMHYECKOW HH(pOpMaluu, MOJIydeHHEe HeoOXoauMoill uHpopmaimu, eé
aHaJIn3, U3TOTOBJIEHNE XMMHUECKOTO HH(OPMALIMOHHOTO IPOAYKTA U €r0 Mpe3eHTalus;

8. 61adenue 00s3aTENHFHBIMU CIPABOYHBIMH MaTepuaniaMu: Ilepnoandeckoil cucTeMOi XUMHUYECKUX
anementoB JI. M. MenneneeBa, TaOnuueid pacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUM psIoM
HalpsDKEHUH METAJUIoOB,  PSAAOM 3JIEKTPOOTPULATENIbHOCTH JUISl XapaKTEPUCTUKU CTPOCHUS,
COCTaBa M CBOMCTB aTOMOB XMMHUYECKHUX 31eMeHTOB [—IV nepuooB u oOpa3oBaHHBIX UMH HPOCTHIX U
CIIOXHBIX BEILIECTB;

9. ycmanosnenue 3aBUCHIMOCTH CBOWCTB M NMPUMEHEHUS BAKHEHIINX OPraHWMYECKHX COSAMHEHHUH OT
X XUMHUYECKOTO CTPOCHHS, B TOM UHCJIE U OOYCIIOBICHHBIX XapaKT€POM 3TOT0 CTPOEHHS (IpeaeiabHbIM
WM HETIpeAEIbHBIM) U HaTN4YueM (QYHKIIMOHATIBHBIX TPYIIIT;

10. mooenuposanue MONEKYT HEOPTAHUIECKUX U OPTaHUIECKUX BEIIECTB;

11. nonumanue XMMHUIECKOW KapTUHBI MUPA KaK HEOTHEMJIEMOM YacTH IEJIOCTHON HAYYHOW KapTUHBI
MHpa;

B IIEHHOCTHO-OPMEHTAIMOHHOM cdepe — ananuz U oyeHka MOCIEICTBUN ISl OKPYXKAIOIIEH Cpeabl
OBITOBOM M TIPOM3BOJICTBEHHOM AESITEIILHOCTH YEIOBEKA, CBSI3AHHOW C MPOU3BOJACTBOM U IMEepepabOTKOM
XUMHUYECKUX POTYKTOB;

B TPYIOBOil cdepe — nposedeHue XUMUYECKOTO HKCIEPUMEHTA; pa3sumue HABBIKOB Y4eOHOM,
MIPOEKTHO—MUCCIIE0BATEIbCKOM M TBOPYECKOM JAESATEIBHOCTH MPU BBINOJHEHUM WHIMBHUIYaJIbHOTO
MIPOEKTa [0 XUMHUH;

B cepe 310pOBOTro 00pa3a KU3HU — CcoOI00eHUe TIPaBUIT 0€30TIacCHOT0 OOpaIeHus ¢ BEIIeCTBaMH,
Marepuajgamu; OKa3aHWe IEepPBOM IOMOIUM MPH OTPABICHHUAX, OXKOrax M TpaBMaxX, MOJYYEHHBIX B
pe3yibTaTe HapyIIeHHUs MpaBUIl TEXHUKH O€30MacHOCTU MpH paboTe ¢ BellecTBaMU U JabOpPaTOPHBIM
000pyIOBaHUEM.

B pe3yabTaTte n3yuenusi kypca xumum B 10 kiacce:

BpinyckHHUK Ha 0230BOM YPOBHE HAYYHTCH:

® pacKpbIBaTh Ha IPUMEpPaxX poJib XUMUH B (POPMHUPOBAHUU COBPEMEHHON HAy4YHOH KapTUHBI MUpa U
B [IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

® JIEMOHCTPHUPOBATH HAa IpUMEpax B3aUMOCBSA3b MEXAY XUMUEH M JPYTMMHM €CTECTBEHHBIMU
HayKaMH;

® pacKpbIBaTh Ha IPUMEPax MOJIOKEHHs TEOPUN XUMUYecKoro crpoeHns A.M. bytneposa;

e noHUMaTh ¢usudeckuil cmpicn Ilepumognueckoro 3akona J[.M. MenneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBHCHUMOCTh CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M OOpa30BaHHbIX HMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOCHUS aTOMOB;

® 00BACHATH NPUYMHBI MHOTOOOpPa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUNA 00 UX cOCTaBe U
CTPOCHHUHU;



® T[PUMEHATH IIpaBWJIa CUCTEMATHUYECKOM MEXAYHapOJHOW HOMEHKIATyphl Kak CpeJICcTBa
pa3nuyYeHus U UICHTU(UKAIMHU BEIIECTB M0 UX COCTaBYy U CTPOCHHUIO;

® COCTaBISITH MOJICKYJISIDHBIE M CTPYKTYpHBIE (POPMYJIBI OPraHWYECKUX BEIIECTB KaK HOCHTENEH
uHpOpMAIIMA O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX M MPHUHAMICKHOCTH K OMNPEICICHHOMY Kiaccy
COCITMHEHUH

® XapakTepu30BaTb OPraHUYECKUE BEIECTBA 10 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHABIIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]ly JaHHBIMU XapaKTEPUCTUKAMMU BEILIECTBA;

® [PUBOJUTH IPUMEPHl XUMUYECKUX PEAKLUN, PACKPHIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIUYHBIX
MPEJCTaBUTENICH KIACCOB OPraHUYECKUX BEIIECTB C IEJbI0 UX WACHTU(HUKAIMH U OOBSCHEHUs 007acTH
IIPUMEHEHMS;

® [IPOTHO3MPOBATH BO3MOKHOCTh MPOTEKAHUS XMMMUYECKHUX pPEaKlIMi Ha OCHOBE 3HAHMM O THIIAX
XMUMHMUYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

® JCNOJb30BaTh 3HAHMS O COCTaBE, CTPOCHUU M XMMHUYECKUX CBOWMCTBAX BELIECTB AJIsl 0€301acHOTrO
MIPUMEHEHHUSI B IPAKTUUYECKON JESITENbHOCTH;

® T[PUBOAUTH MpPHUMEPHl MPAKTUYECKOIO MCHOJIb30BAaHUS MPOJYKTOB IepepadOTKu HepTH WU
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEAMHEHUN (TMOJMATUIICHA, CUHTETUYECKOTo Kaydyka,
alleTaTHOTO BOJIOKHA);

® [POBOJUTH OMBITHI N0 PACIIO3HABAHUIO OPraHUYECKUX BEUIECTB: TIIMIEPHUHA, YKCYCHON KHCIOTBHI,
HeMpeeNbHBIX )KUPOB, TIIOKO3bI, KpaxMana, OeJIKOB — B COCTAaBE MUIIEBBIX MPOIYKTOB U KOCMETHUECKUX
CPEACTB;

e BIAJeTh NpaBWIaMH U TMpueMamMu Oe3omacHOM pabOThl € XUMHYECKMMH BEIeCTBaMU U
1abopaTopHBIM 000PYI0OBAHUEM;

® YCTAQHAaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XHMMUYECKOH pEAaKLUUU M CMEIIEHUS XUMHYECKOTO
paBHOBECUSI OT DA3JIUYHBIX (PAKTOPOB C LENBIO ONPEAETICHHUS ONTUMAIbHBIX YCJIOBUH IPOTEKAHUS
XUMUYECKHX MPOLIECCOB;

® IIPUBOJUTH HPUMEPEI OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ peaKLuil B pUpoe,
IIPOU3BOICTBEHHBIX IIPOIIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;

® I[IPOBOJAUTH PACYEThl HAa HAXOXKICHHE MOJICKYISApHOW (OopMyssl yrieBoJopoAa IO MPOLyKTaM
CTOPaHUs U [0 €r0 OTHOCUTEIBHOMN IJIOTHOCTH U MAacCOBBIM JO0JISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTaB;

e BJAJETh IIPaBUIAMH 0€30M1aCHOTO OOpAIlEeHUs C €IKUMHU, TOPIOUYMMH U TOKCUYHBIMHU BEIIECTBAMH,
cpeAcTBaMu ObITOBOM XHMUU;

® OCYIIECTBIATH IOUCK XMMHUYECKOH HHGpOpMAaLMKM 10 Ha3BaHWAM, HICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOopMyJIaM BELECTB;

® KPUTHYECKH OLCHMBATh M HMHTEPIPETUPOBATH XMMUYECKYI HH(OPMAIUIO, COJCpXKALIyICs B
COOOLIEHUAX CpPeACTB MaccoBoi HMHpopMmanuu, pecypcax MHTepHeTa, HaydHO-TIOMYJISIPHBIX CTAaThAX C
TOYKHM 3pPEHUSl E€CTECTBEHHO-HAYyYHON KOPPEKTHOCTH B ILENAX BBISBJICHHS OLIMOOYHBIX CYXAECHUH HU
(dbopmMupoBaHUs COOCTBEHHON MO3UIINY;

® I[IPEJCTABIATh IYTH peleHHs IVI0OANbHbIX MpoOJeM, CTOSIIUX Mepe]] YeIOBEUECTBOM:
9KOJIOTUYECKUX, FHEPTETUUECKUX, CHIPbEBBIX, U POJIb XMMHUHU B PELICHUH 3TUX IPOOIEM.

O0yyaromuiicsa 10 kiaacca Ha 6a30BOM yPOBHE NOJYYHUT BO3MOKHOCTh HAYYUTHCH:

¢ uimocmpuposeams HA npumepax CmaHoeieHue u 360110Yyuro Opé‘aHMlteCKOZZ XUMUU KAK HAYKU HaA
PA3IMUUHBIX UCMOPUUECKUX dmandax ee pa3eumusl,

®  1CNONL306AMb  MEmoobl HAY4YHOcO  NO3HAHUA  nNpu  6bINOJHEHUU  NPOeKmoe U yH€6H0'
uccne008amenbeKux 3a0ay no U3y4eruro 0601/707’1’16, cnocoboe noJjlyd4erus U pacno3HaeaHusl opeaHu4ecKux
seujecms;



®  00vACHAMb NPUpoOy U CHOCOObI 0OPA308AHUSA XUMUYECKOU C8A3U. KOBALEHMHOU (NOJSAPHOL,
HENONAPHON), UOHHOU, MEeMALIUYecKoU, 6000POOHOU — C Yelblo OnpedeNeHusi XUMUYeCcKol aKmugHOCmu
geujecms;

®  YCMAHABAUBAMb 2EHEMUUECKYIO C8A3b MENHCOY KIACCAMU OP2AHUYECKUX 8eujecms Ol 000CHOBAHUSA
NPUHYUNUATLHOU B03MOXCHOCIU NOJIYYEeHUs OP2AHUYECKUX COeOUHEHU 3A0AHH020 COCMAB8A U CMPOEHUS,

®  YCMAHABIUBAMb B3AUMOCEA3U MexcOy Gakmamu u meopueu, NPUYUHOU U CAeOCmuem npu
auanuze nPooIeMHbIX cumyayuil U 000CHOBAHUY NPUHUMAEMBIX PeUleHULl HA OCHO8E XUMUYECKUX 3HAHUL.

OO0yyaromuiicsa 11 kiaacca Ha 6a30BOM YPOBHe HAYYUTCH:

— pacKpbIBaTh HA NMPUMEPAX POJIb XUMHUHU B (DOPMHUPOBAHUH COBPEMCHHON HAYYHOW KapTUHBI MHPA U
B MIPaKTUYECKOMN JESITETbHOCTH YEJIOBEKa;

— JIEMOHCTPUPOBaTh Ha MPHUMEPAX B3aHUMOCBS3b MEXKJIY XHMHEH U JPYrUMU €CTECTBEHHBIMH
HayKaMH;

— noHuMaTh (usnueckuid cmbicn llepuonnueckoro 3akonHa J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSACHATh 3aBUCUMOCTb CBOWCTB XHUMHUYECKHX D3JEMEHTOB U OOpa30BaHHBIX MMM BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSACHATH MPUIMHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIMX MPEJCTaBICHUN 00 MX COCTaBE U
CTPOEHUH;

— TMPUMEHATh TMpaBUiIa CHUCTEMATUYECKOM MEXAYHApOJHOW HOMEHKJIATyphl KakK CpeJCcTBa
pa3nuyeHus U NASHTU(UKALIUY BEUIECTB 110 UX COCTAaBY U CTPOCHUIO;

— TPUBOJUTH MPUMEPHI XUMHUYECCKHX PEAKIUH, PACKPHIBAIOIINX XapaKTePHBbIC CBOMCTBA THUITHYHBIX
MPEACTaBUTENCH KJIACCOB OPraHMYECKHX BEIIECTB C IIEJbI0 WX UACHTU(DUKAIMK W 0OBsSICHEHUS 00JacTH
MIPUMEHEHHS;

— TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIuil Ha OCHOBE 3HAHUN O THMax
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUA O COCTaBE, CTPOCHUM U XMMUYECKUX CBOMCTBAX BEIIECTB AJisi O€30M1aCHOTO
MIPUMEHEHHUSI B IPAKTUYECKON AEITEeIbHOCTH;

— TMPUBOAUTH TPUMEPHl MPAKTHUUECKOTO HCIOJIB30BaHUSI MPOAYKTOB TmepepaboTku HePTH U
MPUPOJHOTO Ta3a, BBICOKOMOJICKYISPHBIX COCAMHEHUN (TOJMATUIICHA, CUHTETUYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

— BIIQJIETh MpaBUJIaMU M TpueMaMud O0e30macHOil padoThl € XMMHUYECKMMHU BEIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

— yCTaHaBIIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peaklUMh U CMEIIEHUS XUMHYECKOTO
paBHOBECHS OT pA3IUYHBIX (PAKTOPOB C IENbIO OINPEAETCHHS ONTUMAJIbHBIX YCJIOBHM NPOTEKAHUS
XUMHYECKUX MPOIECCOB;

— TMPUBOAUTH MPUMEPHI THAPOIU3A COJICH B MOBCETHEBHOM KU3HU YEIIOBEKA;

— TPUBOJAUTH MPUMEPBI OKHUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuuit B pupoe,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB;

— TMPUBOAUTH TMPUMEPHl XUMHUYECKUX PEaKIMid, pPacKpBIBAIOMIMX OOIIMe XUMHYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB;

— TMPOBOJUTH PACUYEThl HAa HAXO0XKACHHE MOJIECKYISIPHON (OpMynbl YrieBOAOpOJA MO MPOAYKTaM
CrOpaHus U MO €ro OTHOCUTEIBHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISINX B €T0 COCTaB;

— BIIQJIeTh IPaBHJIaMU 0€30MACHOTO OOpaIeHHs C eIKUMH, TOPIOYMMU  TOKCUYHBIMU BEIIECTBAMHU,
CpeacTBaMH OBITOBON XUMUU;

— OCYUIIECTBJIATH TMOMCK XHUMHYECKOW HMHPOpMAIMK O HA3BaHUAM, HACHTU(UKATOpAM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

— KpUTHUYECKH OIIEHHUBATh M HWHTEPIPETHPOBATh XMUMHUYECKYI0 HH(GOPMAIIMIO, COJEPKAIIYIOCsS B
COOOIIEHUAX CPENCTB MaccoBOM mHpopmanmu, pecypcax MHTepHETa, HAYYHO-TIOMYJSPHBIX CTAThIX C



TOYKHA 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSAX BBISBICHUS OMIMOOYHBIX CYXICHHH U
(dbopmMupoBaHus COOCTBEHHOW MO3HIINY;

— TpPEACTaBIATh IYTH pEUICHHUS TJI00ANbHBIX MpoOieM, CTOSIIUX TMepe] YeOBEUYECTBOM:
9KOJIOTUYECKUX, YHEPTETUUECKUX, CHIPHEBBIX, H POJIb XMMHUHU B PEIICHUHU 3TUX MPOOIIEM.

Boinycknuk na 6a3060m ypoene noyuum 03MOHCHOCIb HAYYUMbCA:

—  UCNONb308AMb  MeMmOoObl  HAYYHO20 MNO3HAHUA NPU  BbINOJHEHUU NPOeKmos U  yueOHO-
UCCe0068amMeNbCKUX 3a0ay NO U3YUEHUIO C8OUCME, CNOCOD08 NONYYeHUsl U PACNO3HABAHUS OP2AHUYECKUX
geujecms;

—  00®ACHAMb NPUPOOY U CNOCOOLL 0OPA308AHUSL XUMUYECKOU CBA3U. KOBALEHMHOU (NOASAPHOU,
HeNnoJApHol), UOHHOU, MEeMALIUYeCKOl, 8000POOHOU — C Yelbl0 ONpedeieHUsi XUMUYeCKol aKmugHoCmu
geuecms;

—  YCMAHABIUBAMb 2EHEMUYECKYVIO C853b MexCOy KIACCAMU OP2AHUYECKUX éeujecma OJisk 0O0CHOBAHUSL
NPUHYUNUATLHOU B03MONCHOCMU NOJLYYEHUsL OP2AHUYECKUX COeOUHEHUT 3A0AHH020 COCMABA U CMPOEHUS,

—  YCMAHABIUBAMb B3AUMOCBA3U MeNCOy akmamu u meopuel, NPUYUHOU U CleOCmeuem npu
auanuze npooIeMHbIX cumyayuil U 000CHOBAHUY NPUHUMAEMBIX PeUleHULl HA OCHO8E XUMUYECKUX 3HAHUL.

2. COIEP) KAHUE YUYEBHOI'O INIPEJMETA «XUMUSI»
11 KJIACC
CrtpoeHue BelecTn

OcHoBHbIe cBeleHHsI 0 cTpoeHuH aroma. CTpoeHHe aToMa: CcoOCTaB sijpa (HYKJIOHBI) U
anekTpoHHas obonouka. [lonstue 06 uzoronax. [loHsATHE O XMMHYECKOM 3JE€MEHTE KaK COBOKYIMHOCTH
aTOMOB C OJJMHAKOBBIM 3apsIOM fpa.

Ilepuoguyeckasi cucreMa XMMHYECKHX JIEMEHTOB U y4YeHHE O CTpPOoeHHMH aToMa. DU3NYECKHil
cMmbich npuHaTol B Tabnune [I. Y. MenneneeBa CHMBOJIMKU: MOPSAKOBOIO HOMEpa 3JIEMEHTa, HoMepa
nepuoja U Homepa rpymnmsbl. [loHsTHe 0 BajgeHTHBIX AeKTpoHax. OToOpaxKeHne CTPOEHUs AIIEKTPOHHBIX
000JI04EK aTOMOB XHMHUYECKUX 3JIEMEHTOB C MOMOUIBIO AJIEKTPOHHBIX M AJIEKTPOHHO-TpapUUecKux
dbopmyn. 3aKOHOMEpHbIE U3MEHEHHUs CBOMCTB 3JIEMEHTOB B NEPUOAAX M TpyHIax MepHOIUYecKO
CUCTeMbl KaK CJEACTBUE HUX OJJIEKTPOHHOIO CTPOEHHUSA. OJEKTPOHHBIE CEMEHCTBa XUMHYE- CKUX
3JIEMEHTOB.

CraHoB/iIeHHe W pa3BUTHE MEPUOIMYECKOr0 3aKOHA M TeOPUHM XHMHUYECKOr0 CTPOEHMS.
[IpennochlIKu OTKPBITUS MEPUOJUYECKOr0 3aKOHA U TEOPUM XUMHUYECKOTO CTPOCHHS OpPraHMYECKUX
coenuHeHUi. Polib JTMYHOCTH B UCTOPUM XMMHH. 3HAYCHHE NPAKTHKUA B CTAHOBIECHUM U Pa3BUTUU
XUMHYECKON TEOPHH.

Honnas xumuveckasi CBI3b U HOHHAs KpucTainyeckas pemérka. Karuonsl u annonsl. [lonsitue
00 MOHHOW XMMHYECKOW cBsi3u. Du3nueckne CBONCTBA BEUIECTB, MMEIOIIUX MOHHYIO KPUCTAJUTHUECKYIO

pELIETKY.
KoBasienTHasi xummuueckass cBsA3b. [IoHsATHE O KOBAJEHTHOW CBS3U. OJNEKTPOOTPHULATEIBHOCTD.
HenondpHas m mosnspHas KOBaJIeHTHas cBs3b. KpaTHOCTh ~ KOBAJEHTHOM  CBA3HM.  MeEXaHM3MBI

O6p330BaHI/I$I KOBAJICHTHBIX



CBsi3eii: OOMEHHBIM M JOHOPHO-aKUENTOPHBIA. [1oNspHOCTE MOJIEKYJIBI KaK CIEICTBHE IMOJISPHOCTH
CBSI3M M TeOMETpUHd MOJIeKylbl. Dusznueckue CBOWCTBA BEMIECTB, HMMEKIINX AaTOMHYIO WA
MOJIEKYJISIPHYIO KPUCTAIUTMYECKYIO PEIIETKY.

Mera/uinyeckasi XMMHUYeCKas CBA3b. [IOHATME O METAIIMYECKOW CBA3M M METAJLNIMYECKOU
KpUCTATMYeCKOr peméTke. Du3nveckne CBONCTBA METaUIOB, OOYCIOBICHHBIC WX KPUCTALTHYCCKUM
ctpoennem. [Ipumenenne metaioB. UEpHbie U 11BeTHBIE MeTaUTbl. CIUIaBBbI.

Bonopoanass xumuueckasi ¢Bsi3b. MeXMOJIEKYNISIpHAsS U BHYTPUMOJIEKYJIAPHAs BOJOPOJHAS CBSA3b.
3HavYeHHE BOJIOPOIHBIX CBSI3€H B MMPUPO/IE.

Mosmmepsol. [TonydeHne noJIMMEPOB pEAKUUSIMU MOJUMEPU3ALMU U MOJUKOHAEHCAU. BaxHeiiume
MPEJCTaBUTENN TIJIaCTMACC M BOJIOKOH, WX IIOJy4YEHHE, CBOMCTBA W TmpuMeHeHue. llonsatue o
HEOPraHWYECKUX MOJIMMEPaX U UX MPEICTABUTEIIH.

Jucnepcuble cucrembl. [lonarue o nucriepcHoit (¢daze W JTUCIEPCHOHHON cpejie. ArperaTHoe
COCTOSIHUE W pa3Mep dYacTull ¢a3bl Kak OCHOBa JUIsl KJIACCU(PUKAIMK JTUCIEPCHBIX CHUCTEM.
['pybonmucniepcHbie  CHUCTEMBI —  OMYJIbCHHM, CYCIEH3MH W  adpo30Jid, UX MPEeACTaBUTEIH.
ToHKOAMCTIEPCHBIE CUCTEMBI — 30JIM U TEJIH, UX MPEACTaBUTENU. [IOHATHS O CHHEpE3UCE U KOAryJIAIUH.

Jlemoncmpayuu

o Ilepuoanueckas cucrtema xumudeckux anemeHnToB J. M. MenneneeBa B pa3inuHbIX popMax.

e  Mogenb HOHHON KpUCTAJUIMYECKON PEMIETKN Ha IPUMEPE XJIOpUIa HATPHSL.

e MuHepanbl ¢ HOHHON KPUCTAJUINYECKON PEIIETKON: KaJIbIUT, FaJIuT.

e Mojenun MOJIEKYJIAPHOW KPUCTAUIMYECKOW PEHIETKH Ha MPHUMEPE «CYXOro JbJa» WM HoJa U
aTOMHOM KPHCTAJNIMYECKON pelETKY Ha MpUMepe anMasa, rpapura Win KBapla.

e Monenb MoJisipHOTO 00BEMA rasa.

e Mogenu KpUCTAJUNIMYECKMX PEHIETOK HEKOTOPBIX METaJUIOB.

o Kosnekuun o0pa3ioB pa3aMyHbIX JUCIIEPCHBIX CUCTEM.

e (CuHepe3uc U KoaryJsius.

Jlabopamopnvie onvimol

® KOHCprI/IpOBaHI/Ie MO ACIHN METAJUIMYECKON XUMUYECKOM CBS3H.
® HOJ'IyLIeHI/IC KOJUIOMAHOI'O pacTBOpa KYPHUHOIO 6en1<a, HCCICOAOBAHUEC €TI0 CBOMCTB C IIOMOIIBIO

Ja3epHOM YKa3KU U MPOBEJCHUE €ro JACHaTypaluu.
o [lomyuenue sMynbcuM pacTUTEIBLHOTO Macia U HabmojeHue 3a e€ paccioeHueM. [lomyueHue
CYCIIEH3UU U3BECTKOBOTO MOJIOKA U HaOMIOZeHHE 32 €€ ceIMMEeHTaIueH.

XUMHYECKHE pC€aKuuu

Kaaccudukanus xummuyeckux peakuuii. M3omepusanus Kak peakiusi, MpoTekaromas 0e3
M3MEHEHHs COcTaBa BellecTBa. AsutoTponus u e€ mpuuuHbl. Kiaccudukamnus peakuuii Mo pa3iuyHbIM
OCHOBaHUSIM: TIO YHCIy U COCTaBy PEeareHTOB U MPOJYKTOB, MO TEIIOBOMY 3 dekTy. TepMoxuMuueckue
yYpaBHEHUS PeaKIuil.

Ckopocth XMMHYECKHUX peakuuii. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKUX PEAKIIUN:
MpUPOJIa pearupyrouIuX BEUIECTB, TEMIIEpATypa, IJIOIIA/lb CONMPUKOCHOBEHUS PEArupyolINX BEIIECTB, X
KOHIIGHTpalus, Hamuyue Karaiau3atopa. [lonstre o xkatanuze. DepmMeHTH Kak OHOJOTHYECKHE
Karanu3aTopbl. UHTUOUTOPBI peakiiuii M UX 3HAYCHHUE.



O0paTuMocTh XMMHYECKHX peaknuil. XMUMHUYECKOE PAaBHOBECHUE M CIIOCOOBI €ro CMEIEHUS.
[Tonsitue 06 oOpaTUMBIX peakuusx W xumudeckoMm paBHoBecud. [lpuummn Jle Hlarense m crocoOb
CMEIIEHHUsI XMMHYECKOTO paBHOBecusa. OOmas XapaKTepHCTUKAa peakIUH CHHTE3a aMMHuaka |
paccMOTpEHUE YCIOBUI CMEIIEHUSI PABHOBECHS 3TOW PEAKIIMM Ha IIPOU3BO/ICTBE.

I'uaposaus. O6patumbelii 1 HeoOpaTUMBIN rUAposm3. [uaposms coneil u ero tunbl [loHATHE 00
SHEPreTUYecKOM 0OMEHE B KJIETKE U POJIU TUIPOJIH- 3a B HEM.

OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeNeHb OKUCIEHUS U €€ OIpe/esieHue 10
dopmynaM OpraHMYECKUX M HEOpPraHMYecKUX BemecTB. OKHUCIUTENH W BOCCTaHOBHUTENH. [loHsTHE O
rporeccax OKHUCIEHMsSI M BoccTaHOBieHUsA. COCTaBlI€HHE YpAaBHEHUN XMMMUYECKHUX pEaKLUi Ha OCHOBE
METO/1a JIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PACILUIABOB M PacTBOPOB. [IpakTuyeckoe MpUMEeHEHHE 3IEKTPOIU3a. XapaKTepUCTUKa
ANIEKTPOJIM3a KaK OKUCIMTEIbHO-BOCCTAHOBU- TeNbHOrO Impouecca. OCOOEHHOCTH 3IIEKTPOJIU3a,
MPOTEKAIOILIET0 B pacTBOpax 3JeKTPOJUTOB. [losyyeHue raiaoreHoB, BOJOPOJa, KUCIOPOAA, IMIETOYHBIX
Me- TaJUIOB U ILEJIOoYeH, a TakKe aIFOMUHHUS SJIEKTPOJIM30M PAcIlJIaBOB M PacTBO- POB COEAMHEHUHN ITUX
a5eMeHTOB. [IoHsATHE O rajlbBaHOIUIACTUKE, TAJIbBAHO- CTETHH, pAQUHUPOBAHUY 1IBETHBIX METAIJIOB.

Jlemoncmpayuu

e PacTtBOpeHME cepHOI KUCIOTHI M1 aMMHAYHOW CENUTPHI M (PUKCAIIMS TETIOBBIX SIBICHUN JJI dTUX
MIPOLIECCOB.

e BzauMoneiicTBUE COJITHOM, CEpHOM M YKCYCHOM KHUCJIOT OJMHAKOBOM KOHIEHTpAlUH C
OJIMHAKOBBIMU KyCOYKaMu (TpaHyJaMH) IIMHKA W B3aUMOJICHCTBHUE OJIMHAKOBBIX KYCOYKOB Pa3HBIX
MeTa/yioB (MarHus, LHMHKA, JKele3a) C COJSHOM KHCIOTOM Kak MpUMEp 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKOHN peaKkInu OT MPUPOAbI PEarupyroIIuX BEIIECTB.

e BszaumopeiicTBue pacTBOpPOB THOCY/Ih(hATa HATpHUs Pa3HOM KOHIEHTPAUW M TEMIIEpaTyphl C
pacTBOPOM CEPHOM KUCIIOTHI.

e MonenupoBaHue «KHUISIIETO CIOS».

e Hcnosb30BaHrWEe HEOPraHMYECKHX KaTalW3aToOpoB (CoJiel >kene3a, MOAMJA Kallvsd) U MPUPOIHBIX

00BEKTOB, COJIEPIKAIIUX KaTana3y (CbIpoe Msi- CO, KapTOQelb), VTl pa3JIOKEHHUs TEPOKCUIA BOJIOPOIA.

e BszaumojelicTBue NIMHKA C COJISTHOM KHUCIOTOW M COJITHOM KHCIOTBI C HUTPATOM cepedpa Kak
MIPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIIBHON PEAKIIUK U PEAKIIMK OOMeHa.

e KoHcTpyHrpoBaHue MOIeIH JIEKTPOIU3Epa.

e BuzaeodparMeHT 0 IPOMBIIICHHON YCTAHOBKE IS ITOTYyYSHUS aTIOMUHUS.

Jlabopamopnvie onvimol

o Hnmoctpanus npaBuia bepTosuie Ha mpakTHKe: MPOBEACHUE PEAKIM ¢ 00pa3oBaHHEM OCalKa,
ra3a v BOJbI.

e ['ereporeHHsbIil KaTaiu3 Ha IPUMEPE Pa3JI0KEHUS IEPOKCUIA BOJAOPOIA B MPUCYTCTBUU JUOKCUAA
Maprasiia.

o Cwmerenue paBHoBecus B cucreme Fe3+ + 3CNS « Fe(CNS)a.

e HcnblTaHue WHIMKATOpaMU CpEIbl PAcTBOPOB COJIEW pPa3NUYHBIX THUIOB. (OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHAS pEaKlUs W peakius oOMeHa Ha TMpHMepe B3aUMOJCHCTBHS PAaCTBOPOB cCyibdaTa
meau(Il) ¢ xxemne3om u pacTBOpOM MIETOUH.

HpaxmuquKaﬂpa60ma. Pemenne OKCIICPUMCHTAJIBHBIX 3a4a4 II0 TEMC «XHUMHYECKas peaKkuus.



BemiectBa u ux cBoiicta

Metamibl. Ousnyeckne CBOMCTBA METAJIOB Kak (PYHKIUS WX CTpoeHus. JlelieHne MeTaljioB Ha
IPYIIBI B TEXHUKE. XMMUYECKHUE CBOMCTBA METAIUIOB U 3JIEKTPOXUMHUYECKUH psAl HanpsukeHud. [lonarue
0 METAIOTEPMHHU (ATIOMUHOTEPMUS, MAarHUETEPMHUSI H JIP. ).

Hemeramubl. Hemeramnsr  kak  okucimremu.  Hemeramnsr  kak  BoccraHoBuTenu.  Psn
ANEKTPOOTPULATEIBHOCTH.

Heoprannuyeckue M opraHuyeckue KHCJI0TbI. KHUCIOTHI B CBETE aTOMHO-MOJIEKYJISIPHOTO YYECHUSI.
Kucnortsl B cBeTe TEOpUHM SIIEKTPOIMTHYECKOW aucconuanuu. KuciaoTsl B CBET€ IPOTOHHOM TEOPHH.
OO0111e XMMHUYECKUE CBOMCTBA KHUCIIOT.

Heoprannueckne u opranumdyeckue ocHoBaHUsi. OCHOBaHMS B CBET€ ATOMHO-MOJIEKYJSPHOTO
yueHusi. OCHOBaHMSI B CBETE TEOPUHU JIEKTPOJIUTHUECKOHN nucconuanun. OCHOBaHUS B CBETE€ MPOTOHHOM
TeOpur. XUMUYECKHE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUIA.

Heoprannueckne u opranmuyeckue amdortepHble coeauneHusi. Heopranmueckue amdorepHbie
coenuHeHUs] (OKCHAbI W THUAPOKCUABI), UX CBOWCTBa M TOJydeHHe. AMQOTepHble OpraHuyecKue
COEIMHEHMS Ha IPUMEPE aMHUHO KHUCIIOT. [lenTuapl u nenTuaHas CBs3b.

Comu. Knaccuduxanus coneit. JKEctkocTh Bosbl U criocoObl €€ ycrpaHeHus. [lepexon xapbonara B
ruapokapOoHat u oOpatHo. OO01Ire XUMHUYECKHE CBOMCTBA COJIEH.

Jlemoncmpayuu

o Komrexus MeTauioB.

e Komekius HeMeTalIoB.

e BzauMojeiicTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.

e Bcmblllika TEPMUTHOW CMECH.

e Bcenblmka 4€pHOro mnopoxa.

e BriTecHeHME rajJjor€eHOB U3 UX PAaCTBOPOB JPYIrMMHU TaJIOT€HAMM.

e BsaumopelicTBue mapoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHC- JIOTHI M aMMHaKa («IbIM
0e3 OTH).

e [lonmyuyeHue aMMHaKka U U3y4E€HHE €rO CBOMCTB.

e Paznuunble cayyan B3aMMOJIEUCTBUS PACTBOPOB COJIEH aTFOMHHUS CO HIENOYBIO.

e [lonydyenue kE€CTKOM BOJIbI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamophvie onvimoi

o HonyquI/Ie HCPACTBOPHUMOI'O THAPOKCHUIA U €TO B3aUMOJCUCTBUE C KUCIOTOM.

e lccrnegoBanue KOHOCHTPHUPOBAHHLIX PAaCTBOPOB COJITHOM U YKCYCHOﬁ KHCJIOT KallCJIbHbIM
MCTOAOM IIPpU UX pa36aBHeHI/II/I BOHOﬁ.

° HOJ'IyLIeHI/IC aM(bOTepHOFO rHApOKCHU A U U3YUCHUC CTO CBOICTB.

° HpOBeI[eHI/IC Ka4CCTBCHHBIX peaKHI/Iﬁ IO OIPCACICHUIO COCTaBa COJIN.

Ilpakmuueckaa paboma. PernieHne OJKCIEpUMEHTANBHBIX 3afady 1o TeMe «BemectBa M uX
CBOMCTBaY.



XUMHSI 1 COBPEMEHHOE 00I1[ECTBO

Xumuueckass TexHoJorusi. IlpoumsBoacTBO ammmaka W wmeraHona. [loHsTHe O XUMHUYECKOU
TEXHOJIOTHUH. XUMHUYECKUE PEAKINH, JIKAIIIMe B OCH BE MPOM3BOJCTBA aMMHaka W MeTaHoja. OOrmas
KJIAaCCU(PUKAITMOHHAS XapaKTEPUCTHKA PEAKIMA CHHTE3a B TPOM3BOJICTBE STHUX MPOIYKTOB. HayuHbie
MIPUHIIUIIBI, JIEXKAIINE B OCHOBE NMPOU3BOJICTBA aMMHaKa U MeTaHoJia. CpaBHEHHE 3TUX ITPOU3BOJICTB.

XuMnyeckasi FpaMOTHOCTH KaK KOMIIOHEHT OOIIel KyJIbTyphl YenoBeka. MapKUpOBKa yIIaKOBOYHBIX
MaTepUaJIOB, NEKTPOHUKU U ObITOBOM TEXHUKH, IPOJTYKTOB MMUTAHUS, ITUKETOK 10 YXOAY 32 OJICHK 0.

Jlemoncmpayuu

Jlabopamopnvie onvimol

3. TemaTn4yeckoe JIaHUPOBaHHE

Mogenb MpOMBIIIIIEHHON YCTAHOBKH TIOJyYEHUsI CEpHON KHUCIIOTBI.
Monenb KOJIOHHBI CHHTE3a AMMHAKa.
BuneogparmeHTs! U cilalifibl O CTENEHH 3KOJOTHYECKON YMCTOTHI TOBApa.

I/IsyquHe MapKUPOBOK PaA3JINYHBIX BUJIOB IMMPOMBIIIJICHHBIX U ITPOAOBOJILCTBECHHBIX TOBAPOB.

11 KJIACC
Homepa|Tema ypoka OcHOBHOE cojlep:kaHue YPoka (XapaKTepHCTHKA OCHOBHBIX
YPOKOB BU/I0B JAeSITeIbHOCTH
n/n oOyyaomuxca (Ha  ypoBHe
Y4eOHBbIX JeilcTBH)
1—9 |TEMA 1. Ctpoenue BemectB (9 4)
1 OcHoBHble  cBeaeHus  o[CTpoeHME aToMa: cocTaB sjapalXapakTepu3oBaTh CJI0KHOE
CTPOEHHMHU aToMa (HYKJIOHBI) u AJIEKTPOHHAS|CTPOCHHE aToMa KaK CHUCTEMBI,
obonouka. [lonsrue 06 nzoTonax./cocrosuiei u3 anpa u
[lonsTue 0 XUMHYECKOM|IIEKTPOHHOM 000I0UKH.
JJIEMEHTE KaK  COBOKYIIHOCTH
aTOMOB C OJMHAKOBBIM 3apsiioM|XapakTepr30BaTh YPOBHH
sapa. CTPOEHMSI BELIECTBA.
V{emoncmpayuu. IlopTpersl OnuceIBaTh YCTPOMCTBO U padoTy
bosbioro aJpOHHOTO
O. Pesepdopaa, H. bopa. Buneo-konnaiinepa
(¢parmMeHThl U cnaiiyel «bosbiIoi
aJpOHHBIN KOJUIAUJEP», «YPOBHU
CTPOEHUS BEILIECTBAY
2 [lepuomuueckas  cucrema/Pu3nuecknii CMbICH NPUHATOM B|ONUCHIBAaTH  CTPOECHUE  aTOMa
xuMudeckux sieMmentos/[rabmuue J[. W. MeHaeneeBaxuMH4ecKoro JJIEMEHTAa  Ha
W. MenpeneeBa 1 yueHUE O[CUMBOJIMKU: MOPSAJIKOBOTO[OCHOBE ~ €r0  IIOJIOKEHUS B
CTPOEHHUM aToMa HOMEpa  DJIEMEHTa, Ho+Mepajnepuoaudeckor cucreme JI. M.




neproja W HOMEpa TPYIIIEL.
[TonsiTue 0 BAJICHTHBIX
HIIEKTPOHAX. OTtobOpaxenue,
CTPOCHUS AJIEKTPOHHBIX]
000JI04EK aTOMOB XHMHUYECKHX
2JIEMEHTOB C TIOMOTIIBIO
JIEKTPOHHBIX W AJIGKTPOHHO-
rpaduueckux hopmyiL.
OObsicHEHHE  3aKOHOMEPHOCTEU
W3MCHCHHSI CBOWCTB 3JICMCHTOB B
reproiax " TpyIImax
[MEpUOIUYECKON  CUCTEMBI  Kak|
CIIEZICTBUE WX  DJEKTPOHHOTO
CTPOCHHUSI.

DIIEKTPOHHBIE CEeMENCTR|

XUMHUYCCKUX DJIEMCHTOB.

Menieneena.

3anmuchiBaTh  JJCKTPOHHBIE U
AIIEKTPOHHO-TpapHIECKue
bopmybr XUMUYECKUX
DIIEMEHTOB.

Ornpenensarb OTHOIIICHHE
XHUMHAYECKOTO JIIEMEHTa K
OIpPENCIEHHOMY  DJIEKTPOHHOMY|
CEMENCTBY

Vlemoncmpayuu. Paznuunbie
BapUaHThI MIEPUOTUYECKON
TaOJTHIIBI XUMHUYECKUX
JIEMEHTOB. IToptper . WU.
Meuneneesna.

Vlabopamopnvie OnvImol.
MoenupoBaHue MOCTPOEHUS]]
[epUOINYECKOMN CUCTEMBI C
MIOMOILBIO KAPTOUEK

CranoBinenue u paszsutue(llpennoceuiku oTkpbITUs|l IpencTaBiATh pa3BUTHE HAYUHBIX

ICPUOJUYICCKOIO 3dKOHA H
TCOpUUN XHUMHYCCKOTI'O
CTPOCHHA

MEePUOMIECKOTO 3aKOHAa u
TEOPUH XUMHUUYECKOTO CTPOCHHUS]]
OpPraHM4ecKux coenuHeHui. Posb
JUYHOCTH B HCTOPUU XHMHH.
3HayeHHue MPAaKTUKHU B
CTaHOBJIEHUU u pa3BUTHH
XUMUYCCKUX TCOPHUH.

Viemoncmpayuu. lloptpersi/l. U.
Menneneea u A. M. byrieposa

TEOpUNl MO CHUpalidi Ha OCHOBE
TPEX bopMyIHpOBOK|
MEPUOTUIECKOTO 3aKOHa u
OCHOBHBIX HaIpaBlICHUI
pa3BUTHUA  TEOPUU  CTPOCHHS
(XMMUYECKOTO, 3JEKTPOHHOIO H
MPOCTPAHCTBEHHOTO).

XapakTepru30oBaTh POJb MPAKTUKU

B CTAaHOBJEHUH U  Pa3BUTUHU
XUMHYECKON TEOPUHU.
XapakTepu3oBaTh BKJIA]

POCCUICKHUX YYEHBIX B MHUPOBYIO
HayKy. OOBSACHATH, MOYEMY MBI
MOXKEM TOPAUTHCS




JOCTHXXCHUAMHU OTEYCCTBEHHOM

XUMHHN

HMoHHas xuMu4eckas CBSI3b
u HOHHBIE]
KPUCTAJUIMYECKUE PELIETKU

KaTtroHbl 1 aHUMOHBL: UX 3apsJibl U
Kiaccu(uKays M0 COCTaBy Hal
npocTeie U cioxHbie. [ToHsTue 06
WOHHOM  XMMHMYECKOW  CBS3H.
HoHHasKpuCTaIIINYECKas

peméTka U PU3NIECKHEe CBOKCTBA
BEUIECTB, HUMEIOIINX HOHHYIO
KPUCTAJUINYECKYIO pELIETKY.
lemoncmpayuu. Moaenb HOHHOU
KPUCTAJUIMYECKOM PEIIETKH  HA|

npuMepe  XJopuaa  HaTpusl.
MuHepaisl c HMOHHOM|
KPUCTAJUTMYECKOM pEeETKOM:

KaJIbIIUT, Ir'aJIuT

XapakTepu30BaTb UOHHYIO CBS3b
Kak CBSI3b MEXKIy HOHAMHU,
o0pa3ylolmuMHcs B pe3yJbTare
OTJa4u WIM IpuéMa 3JIEKTPOHOB
aTOMaMM WM IPyNIaMH aTOMOB.

Onpenensitb  NPUHAJIEKHOCTD
MOHOB K TOM WJIM MHOM TpyYIIIE HA
OCHOBAHUU UX 3aps/ia U COCTaBa.

Xapaktepu3oBaTh  (U3UUYECKUE
CBOMCTBA BEIIECTB C HOHHOM
CBSI3bIO

KoBanenTHas xXummyeckas
CBSI3b. ATOMHEIE
MOJIEKYJISIPHBIE

KPUCTAJUIMYECKUE PEIIETKU

b4l

Merannnueckas
XUMHYECKas CBA3b

[loHATHE O KOBAJIEHTHOM CBS3H.

DIIEKTPOOTPUIIATETBHOCTb.
Henonspras 51 MOJIIpHAas
KOBaJIeHTHasi CBs3b. KpaTHOCTH

KOBAJICHTHON CBS3U. MeXaHU3Mbl
00pa3oBaHUs KOBAJIEHTHOM CBS3U:
0OMEHHBINA u JTOHOPHO-
AKIIEMITOPHBIH. [TonspHOCTH
MOJIEKYITbI KaK CIIEJICTBUE
[MOJISIPHOCTU CBSI3U M T€OMETPUU
MOJIEKYIIBI. Kpucrannuueckue
PEIIETKY BEIIECTB C KOBAJICHTHOM
CBSI3BIO (MonexkynsipHbIe u
aToMHbIC). DU3MYECKUE CBONCTBA]
BEIIECTB, MMEIOIIUX AaTOMHYIO
WIH MOJIEKYIISIPHYIO
KPUCTAJUTMUECKYIO PEIIETKY.

V[emoncmpayuu. Mogeny|
MOJIEKYJISIPHOM KPHUCTAJUIMYECKOU
PEIIETKM Ha IPUMEpPE «CYXOro
IpJa» WIM HOoJAa U aTOMHOM
KPUCTAJUIMYECKOW PEIIETKU  HA|
npuMepe anmMasa, rpadura WiH
KBapua. Moxens  MOJISIPHOTO
00BnéMa raza

[loHsATHE O METAIIMYECKON CBA3H
151 METaJNINYECKOH

OnuceiBaTh KOBAJICHTHYIO CBSI3h
KaKk  pe3ynbTar  oOpa30BaHUSA
00IIMX AIIEKTPOHHBIX Map WM Kak|
pe3yabTaT MePEeKPBIBAHUS
PIICKTPOHHBIX OPOUTAIICH.

KnaccuduuupoBats KOBaJeHTHbBIE

CBS3U o
PJIEKTPOOTPULIATENIEHOCTH

aTOMOB, YYaCTBYIOIINX B
00pa3oBaHUM CBSI3U, KPATHOCTH U
croco0y HepeKpbIBaHUS
DJIIEKTPOHHBIX OpOUTasei.

XapakTepu3oBatb  (U3NYECKUE

CBOMCTBA BENIECTB C KOBAJICHTHOU
CBS3BIO

XapakTepu3oBaTh
METAIJINYECKYIO CBSI3b KaK CBS3b




KPUCTAIUITMYECKOMN peuéTKe.[MeK 1y HOH-aTOMaMHi B MeTajulax
DuU3nyeCKUe CBOMCTBA METAJUIOB,U CILIaBax TIOCPEACTBOM
00yCIIOBJICHHBIE UxJ0OOOIIECTBAEHHBIX  BAJICHTHBIX
KPUCTAJUIMYECKUM  CTPOEHUEM.[DJIEKTPOHOB.
[IpumeHeHne metaiuioB. UEpHble
u uBetHble MeTauibl. CrutaBpl.  |OOBACHATH  €IMHYIO  IIPUPOLY
XUMHYECKUX CBS3EH.
V{emoncmpayuu. Monenu
KPUCTAUTAYECKUX pemérok|XapakTepu3oBarth  (usnyecKue
METAJIOB. CBOICTBA METAJJIOB
Vlabopamopnvie onvlmol.
KoncrpynpoBanue MOJIEIH
METAJUTMYECKO N XUMHYECKOU
CBSI3U
Bopoponnas  xummdeckasiMexxmonexyisipHas n|XapakTepu30BaTh  BOJOPOTHYIO
CBSI3b BHYTPUMOJICKYJISIpHAS CBSI3b Kak 0COOBII BU]T
BOJIOPOJHBIE  CBSI3U. 3HAYCHHEXMMHUYECKOW CBsI3W. Paznmnuath
BOJIOPOJHBIX CBS3€H B MPUPOIE.MEKMOJICKYIIPHYIO u
V{emoncmpayuu. BHYTPUMOJICKYJIAPHYIO
BuneopparMeHTBl W CIIANJIBIBOJIOPOIHYIO CBSI3b.
«CTpyKTypa Oenka.
PackpbiBaTh poib BOJOPOJHBIX
Vlabopamopnvie ONbIMbBL|CBSI3€ B OPraHr3alui MOJIEKYJ
Jlenatyparnus Oenka OMOTIOJIMMEPOB (6enkoB u
HYKJIEMHOBBIX KHCJIOT) Ha OCHOBE
MEXIPEAMETHBIX CBs3EH c
OuoJtornei
[Tonumepst [lonyuenue MOJIMMEPOB|XapaKkTepu30BaTh MOJUMEPHI KakK|
peakUMsIMU  [OJIMMEPU3ALUU  H|BBICOKOMOJIEKYJIIPHbIE
NOJIMKOHJACHCAMKU. BaxHelne|coeIMHEHUS.
NPEACTaBUTENN  IJJACTMAcC U
BOJIOKOH, 170, nostyuenue,|Pasimnyarsb pcaKnuy
CBOWCTBA u OpUMCHECHHUE.|IOJIMMEPU3aALHU u
[lonsTue O  HEOPraHWYECKUX|[IOJUKOH/ICHCALUH.
MOJIMMEPAX U UX MPEACTABUTENH.
OnuceIBaTh BaKHEWIINE
V{emoncmpayuu. Komnekiuu[lpeACTaBUTENIN  IUIACTMACC U
«[Tmactmaccony, «Bo0KHa».[BOIOKOH ¥ Ha3bIBaTh 00JacTU HX
O06pas3iibt HEOPraHWYEeCKUX|[IPUMCHCHUS

MIOJIMMEPOB — BEUIECTB aTOMHOM|
CTPYKTYpPBI

Z[I/ICHepCHHC CUCTCMBI

[lonstue o nucnepcHoit ¢aze u
JIMCIIEPCUOHHO M cpene.

XapakTepu3oBaTh pasyinyHbIe
TUIBl JTUCHEPCHBIX CHCTEM Ha




ArperatHoe CcO- CTOSHHE W
pazMep yactuil ¢a3bl Kak OCHOBA
ISl KITaCCU(HUKAIIMK AUCTIEPCHBIX
CUCTEM. OMYJIbCUM, CYCIICH3UH,
a’po30JIM Kak TpyOOUCTIEpCHBIE

OCHOBE arperaTHOro COCTOSIHUS
TCIIEPCHOM (azsr u
JIMCTIEPCUOHHOM CPEBI.

PackpsiBaTh

pOJIb  Pa3IUYHBIX

CUCTCMBbI, MX IIPCACTABUTCIIM.TUIIOB JUCIHCPCHBIX CHCTCM B
3omu u ren Kak|[IpPUPOJIE U KU3HU YEJIOBEKA.
TOHKOJIUCIIEPCHBIE CHUCTEMBI, WX
npeacraputend.  Ilomstue  o{lIpoBOIMTS, HaOII01aTh u
CHUHEPE3UCE U KOATYIISALUU. OITMChIBATh XUMHUYECKUH
AKCIIEPUMEHT

Vlemoncmpayuu. Konnekmuu
00pa31oB Pa3IMuYHBIX
nucnepcHbIXx cucteM. CuHepesuc
1 KOAryJIsius.
Vlabopamopnvie onvimul.
[lonyyenue KOJIJIOMJTHOTO
pacTBOpa  KypHHOTO Oernka,
HCCIIEJOBAaHUE €ro CBOWCTB C
[MOMOIIIBIO JIA3€PHOM YKa3Ku H
[POBEJIEHUE €ro JeHaTypaluu.
[Tonyuenue SMYJIbCUU
PaCTUTENBLHOTO Maciau
HaOJI0/IeHNE 3a €€ PacCIOCHUEM.
[Tonyuenue CYCIIEH3UHU
HU3BECTKOBOTO MOJIOKa u
HAOJIFOJIEHUE 3a eé
ceIUMEHTa e

10—21 |[TEMA 2. Xumu4deckue peakuuu (12 4)

10—11 |Knaccudukamms M3omepusanus  Kak  peakuuss,|OnpeaensrTh MPUHAICKHOCTh

XUMHUYECKUX peaklui nporekaromas 0e3  M3MEHEHHUAXUMHUYECKOW peakluu K TOMY WU

COCTaBa BELIECTB. AIUIOTPONHS WU[MHOMY THUIY Ha  OCHOBAaHHHU
e¢ npuumnbl. Knaccudukanuspa3nudHbIX MPU3HAKOB.

peaxiuit 1o pa3IMYHBIM
OCHOBAHUSIM: IO YHCIYy M COCTaBY

pEareHToB M MPOAYKTOB, IO
TEIIIOBOMY s dexry.
Tepmoxnumuueckue YpaBHEHUS
pPEaKLUi.

V{emoncmpayuu. PactBopenue

CEpHOM KHUCIOTBI M aMMHUAYHOU
CeNUTphl U (PUKCAIHS TEIIOBBIX

OTpaxkaTh Ha THUCbME TEIUIOBOI
(hPEeKT XUMHUECKHX pPEaKIui C
MOMOIIIBIO TEPMOXUMHUECKUX
YpaBHEHUH. [Tonreepxnarhb
KOJMYECTBEHHYIO
XapaKTePUCTHUKY 9K30- u
PHIOTEPMHUUYECKUX peaxiuit
pacuéTamMu M0 TEPMOXUMHUYECKIUM
YpaBHEHUSM




SIBHGHI/If/’I, COIMPOBOXKAAOIINX 3TH|

[IPOLIECCHI
12 Ckopocth  xumuueckux|/dakTopbl, OT KOTOPBIX 3aBUCHUT|YCTaHABJINBATH 3aBUCUMOCTh
peakuuit CKOpPOCTb XHMMYECKMX PEaKIUM:[CKOPOCTH XUMHUYECKOM pEeaKuu
OpUpOJIa PEarupyrolux BEIIECTB,[0T  MPUPOABI  PEATUPYIOIIMX
TEMIIEpATypa, IUIOLIA/Ib{BEIIECTB, MX KOHLEHTpAaUUU U
CONPUKOCHOBEHHUS U|IJIOLAAN  CONPUKOCHOBEHMS, 4
KOHLIEHTpaLus pearupyrouux|Takke oT TeMIEpaTyphl.
BEUIECTB, HAJIM4YME KaTalu3aropa.
[Toustie o0 karanmusze. PepmeHTH|PACKPBIBATL POJIb KaTalUu3aTOpPOB
Kak Omoornyeckue[Kak dakTopoB YBEJIMYEHUS
KaTaau3aToPBL. WHTrHOUTOPBICKOPOCTH XUMHUYECKON PEAKIUU 1
peakiuii, uX 3Ha4YEHHE. paccMaTpuBaTh MHTHOUTOPHI Kak
«@HTOHUMBD» KaTaJIn3aTOPOB.

Vlemoncmpayuu. B3auMmonencTBue
COJISIHOM, CEepHOM M  yKcycHoii|Xapakrepu3oBaTb (EPMEHTHI KaK
KHCIIOT OJIMHAKOBOM|OMOIOTUYECKHE  KaTaJau3aTOpPbl
KOHIICHTPAIIMK C  OJWHAKOBBIMHU|OECTKOBOM HPUPOJIbI u
KycOoukaMu (TpaHyslaMU)[IMHKa H|[PACKpPbIBaTh X
B3aMO/IEHCTBUE OJIMHAKOBBIX[POJIb B MPOTEKaHUU
KYCOYKOB  pa3HbIX  METaUIOB[OMOXMMHUYECKMX  pEaKIWi  Ha
(MarHmsi, LMHKa, OKeJIe3a)  ClOCHOBE MEXKIPEIAMETHBIX CBA3EH ¢
COJITHOM KHUCJIOTOM Kak MPHUMEPHI|OHOIOTHEMN.
3aBUCHUMOCTH CKOPOCTH
XUMUYECKUX peakuuid ot npupoasllIpoBoauTs, Ha0I0aTh u
BCIIICCTB. BsanMonericTBue/onIMChIBaTh XUMHUYECKUHI
PacTBOpOB THUOCYNIb(ara HATPUSPKCIEPUMEHT
paszHOI KOHLEHTpaluu "
TEMIIEPATYPBI C PACTBOPOM CEPHOMU
KHCJIOTBI. Mo enupoBanue]
«KUIISIIEro cios». I'ereporeHHsii
KaTaJu3 Ha IpUMeEpE Pa3JIOKEHUs
NEpPOKCHIA BOZOpOJIa B
IPUCYTCTBUM JTMOKCHIAa MapraHua.
VIabopamopnvie onvimol.
lcrosnb30BaHME HEOPraHUYECKUX
KaTalqu3aTopoB (cojeil  kenesa,
MOJU/Ia Kalusl) W HPUPOJHBIX
00BEKTOB, COJIEpXKAIUX KaTajasyl
(ceipoe  Msico, KapTodens), s
pa30XKeHUs MEPOKCUIA BOAOPOIa

13 O6patumocTb Knaccugukarus XUMHUYeCKNX|ONKUChIBAaTh COCTOSIHUE

XUMHUYECKUX peaxkuuil.[peakuit 1o IIPU3HAKY[XMMHUECKOTO  paBHOBECHUA U




14—15

XUMHUUECKOE PaBHOBECHUE
1 CIIOCOOBI €r0 CMEIIECHUS

IM'uaponns

00paTHUMOCTH. [ousiTre 00
00paTUMBIX peaxnmax u
XUMUYECKOM PaBHOBECHH.
[Ipunuun Jle latense u cnocoOsl
CMEIICHHS XUMHYECKOTO
[paBHOBECHSI.

OO0masixapakTepucTuKa  peaKiuu

CHHTE€3a aMMHaKa U pacCCMOTPEHHE
YCIOBHH CMEILEHUS €€ PaBHOBECHSI
Ha MPOU3BO/ICTBE.

V[emoncmpayuu. CwMmernienue]
paBHOBecusi B cucremeFe3+ +

3CNS « Fe(CNS)3

Vlabopamopnvie onvlmal.
Mimoctparnus npaBwia beprosuie)
Ha MIPaKTHKE: MIpOBEJICHUE

peakiuii ¢ 00pa3oBaHWEM OCaJKa,
raza v BOJIbI

OOpatumblii ¥ HEOOpaTUMBIN
ruposn3. ['uaponaus cosiel u ero
I'maponm3  opraHnyeckux
COEeIUHEHUN B JKABBIX
OpraHu3Max. [Tonsitue 00|
SHEPreTHUYeCKOM OOMEHE B KIIETKE

U POJIM THAPOJIN3A B HEM.

THIIbBI.

VIabopamopnsie
VcnipiTaHHE WHIUKATOPAMHU CPEJIbI
pacTBOpPOB  COJICH  pas3iMyHBIX|
TUTIOB

onvlmel.

npeiaraTh CrocoOBI ero
CMEIIEHUsI B HEOOXOIMMYIO
CTOPOHY Ha OCHOBE aHAJM3Q,
peaKkuuu u  npuHuuna  Jle
[latenne.

[IpoBOIUTS, HaAOJIIOIATh u
OIUCHIBATh XUMHYECKUN
OKCIICPUMEHT

Ornpenenars THN THAPOIU3a COJH
Ha OCHOBE aHaJIM3a €€ COCTaBa.

Knaccuduuuposats THIPOJIN3
COJIEH TTO KATUOHY U aHUOHY.

XapakTepu3oBaTh poIib
rUApOJIN3a OpPraHUYECKUX
COEIMHEHUN B OpraHu3Me.

HAOJIIOIATh u
XUMHWYECKUH

[IpoBOIUTB,
OIUCHIBATE
DKCIIEPUMEHT
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17—18

OKUCIUTEIBLHO-
BOCCTAHOBUTCJILHBIC
peakuuu (OBP)

DJIEKTPOJIN3 PACILJIABOB U
pactBopoB. [IpakTryeckoe
MIPUMEHEHHE AIIEKTPOJIN3a

CreneHb OKHCJICHUS u ed
ompenenenue  1no  ¢opmynam
OpPraHWYECKUX M HEOPraHUYEeCKHX
BCILICCTB. OxkucnuTenu Hu
BOCCTAaHOBHUTEIIN. Ilonstue o
npoiieccax OKHCJICHUS 51
BOCCTAHOBJICHHS. CocraBicHuc]

YPABHEHUN XUMHUYECKHX pPEaKIUl
Ha OCHOBE METOJA JJIEKTPOHHOTO
OanaHca.

Vlemoncmpayuu. B3auMonencTBue

MHKA C COJIIHOW KHUCJIOTOM H
HUTpaTOM cepedpa.
Vlabopamopnvie onvlmol.
OKHCIUTENBHO-
BOCCTAHOBMUTEIbHAS  peakuus W
peakiuss O0OOMEHa Ha IpPUMEpE
B3aUMOJICICTBUSA pacTBOpPOB

cynepara memu(Il) ¢ xemesom u
PACTBOPOM IIENOYH
XapakTepucTUKa JIEKTPOJIU3a KakK
OKHUCJIUTETIHHO-

BOCCTAaHOBHTEJIBHOTO  TIpoIiecca.
OcobGenHocTH AIEKTPOJIN3A,
NPOTEKAIOIIEr0 B PacTBOpax
DIIEKTPOJIMTOB. [TpakTuyeckoe]
IPUMEHCHHE AIIEKTPOJIN3A:

I[MOJIY4YCHHC TI'aJIOrCHOB, BOJ0pOoad,
KHCJIOpOoaa, MICJIOYHBIX MCTAJIJIIOB
n menoqeﬁ, a TAaKKC aJIFOMHUHMHA

QJICKTPOJIN30M pacIilyiaBOB U
pacTBOPOB COCIUHECHUN OTHX]
JICMCHTOB. Ilonstue O
I'aJIbBAHOIIJIACTHUKCEC,

I'aJIbBAaHOCTCT'HH, pa(bI/IHI/IpOBaHI/II/I
IBCTHBIX MCTAJIJIOB.

V{emoncmpayuu.
KoHcTpynpoBanue MOJEIN
hniekTponusépa. Buneodparment o
IIPOMBIIUICHHOW YCTAHOBKE IS
[10JTy4CHUS aTFOMUHUS

Onpenensrsb OKHUCJIUTEIbHO-
BOCCTAHOBHTEJIbHBIC PEAKLIUU KaK
[POLECCHl,  IPOTEKAIOLUIUE  C
U3MEHEHUEM cTeneHen
OKHUCIICHHSI aTOMOB JJIEMEHTOB,
YJaCTBYIOIIMX B PEAKIUH.

PazangaTh OKHCIINTCIIb nu
BOCCTAaHOBHTCIIb, IMPOLECCChI

OKHCJICHHA U1 BOCCTAHOBJICHUS.

CocraBnats ypaBHeHus: OBP Hal

OCHOBE MeETOJa JJIEKTPOHHOTO
Oasranca.

[IpoBOIUTB, HaOJIrO4aTh u
OINCHIBATH XUMHYECKUI
DKCTIEPUMEHT

OnuceiBaTh  JJEKTPOJIM3  Kak|
OKHUCIUTEIBHO-

BOCCTAHOBUTCIIbHEIN mpornecc.

PaznuuaTe DJICKTPOJIN3 pacCIilyiaBOB
1 BOOAHBIX paCTBOPOB.

XapakTepu3oBaTh MPAKTHUECKOE
3HAaYCHHE ANEKTPOJIH3a HAa
npUMepe TMOJIy4EeHUsI aKTHBHBIX
METAJIJIOB U HEMETAJUIOB, a TaKkKe
HA TpUMEpPEe TajJbBaHOILIACTHKH,

raJbBaHOCTETUN u
paduHUPOBAHUS I[BETHBIX
METaJIJIOB
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20

IIpakTHyeckass padoTa)
1.

Pemenue
AKCIIEPUMEHTAIBHBIX
3a1a4 o TeEME

«XUMHYECKast peaKus»
[ToBTOpEeHUE 51

00001IeHNE U3ydEeHHOTO

Pewenue JKCIIEPUMEHTAIIbHBIX
3a1a4 1o TeMe «XUuMHUYecKas
peaxkius»

TectupoBanue, pemieHue 3agad u
BBIIIOJIHEHHUE YIIPAKHEHUM 110 TEME

[InanupoBars, [IPOBOJUTD,
Ha0JII0/1aTh u ONUCHIBATh
XUMHYECKUA  DKCIIEPUMEHT  C

COOIOCHUEM IPaBUJI TEXHUKHU
0e301acHOCTH

Pemats 3aJa4u, BBIIIOJIHATH
TCCThI U YHPAXKHCHUS 110 TCMC.

[IpoBOIUTH OLIEHKY COOCTBEHHBIX
TOCTHKEHUHN B YCBOCHUH TEMBI.

KoppektupoBarh CBOM 3HAaHHUS B
COOTBETCTBUHU C IUIAHUPYEMBIM
pe3ynbTaTOM

21

KonrpoabsHnas padora Nelmo teme «CtpoeHne BenecTB. XUMHUYECKask peakus»

22—30

TEMA 3. BenrecrBa 1 ux

cBoiicTBa (9 4)

22

Merannst

DuU3NYECKUE CBOWCTBA METAJIOB.
/lenenne MeTajsioB Ha TPYIIBI B
TeXHUKE. XHMMHYECKHUE CBOMCTBY
METANIOB U DJIEKTPOXUMHUYECKHIM
psan  HanpsbkeHuil.  [lonarwe o
MeTaNIOTepPMUU
(aroMUHOTEPMUS,

MarHueTepMus u 1p.).

Vlemoncmpayuu. Konnexkmus
METAJLJIOB. B3aumopeiicTeue
KOHIIEHTPUPOBAHHOM a30THOM
KUCJIOTBl C Meaplo. Bcmbiika
tepMuTHOM cMecu. [lopr- per H.
H. bexetoBa

XapakTtepu3oBaTh (Pu3NUECKUe M
XUMHUYECKHE CBOMCTBA METAJIOB
Ha OCHOBE TIPEICTaBICHUNA 00
OBP m monokeHUs METajjIoB B
PICKTPOXUMUUYECKOM pAay|
HanpsHKEHU .

HaOironars u OIIMCHIBATH
XUMHYCCKUN IKCIIEPUMEHT

23

Hewmeraiisl

Hemeraiuiel  Kak
HemMetaiuipl Kak BOCCTAHOBUTEIIM.
Psiq 251eKTpOOTPUIIATETLHOCTH.

OKHUCJIUTCIIN.

V{emoncmpayuu. Konnekius
HEMETaJUIOB.
Benblimka 4EPHOIO opoxa.

BreiTecHEHME TaJloreHOB U3
pPacTBOPOB APYIrMMHU Ir'aJIOrCHaAMU

HX]

OmnuceIBaTh 0co0eHHOCTH
[MOJIOKEHUS HEMETAJIJIOB B
nepuoauueckoit cucreme JI. W.

MeHeneeBa, CTpOGHHE  HX
AQTOMOB U KPUCTAJIJIOB.

XapakTepu3oBaTh oOmue
XUMHYECKHE CBONCTBA

"HemetaioB B csere OBP u nx
OJIOKEHUS B pany




SJICKTPOOTPULATCIBHOCTH.

HalOmonaTn u OIIMCBLIBATh
XUMUYECKUN DKCIIEPUMEHT

24 Heoprannueckue ulKuciotet B cBere  aroMHO-|COOTHOCUTH IIPEICTaBUTENIEH
OpraHMYEeCKUe KUCIOThl  [MOJIEKYISIPHOrO y4deHHs. KucioTeljopraHM4eckux U HEOpraHMYeCKux
B cBeTE TEOPUHU[KHCIOT C  COOTBETCTBYIOLIEH
DIIEKTPOJINTHYECKON KJIAaCCU(PUKALMOHHOMN TPYIIION.
nuccouranuu. KHCIOTBI B CBeTe
npoTtoH- HoW  Teopuu. OO6muelOnHCcHIBATE  O0mIME  CBOWCTBA
XMMHUYECKAE CBOMCTBA  KHUCJIOT.HEOPTaHUYECKUX U OPraHUYECKUX
Knaccudukanus KUcoT. KACJIOT B CBET€  TEOpUH
SJIEKTPOJIUTUYECKON
VIlabopamopnbiii onvlm.|oucconmuanmi W ¢ HO3UIHAU
VccnenoBanue OKHCJIEHUSI-BOCCTAHOBJICHUS
KOHILICHTPUPOBAHHBIX ~ PACTBOPOB[KATMOHA BOJOPOJA WM AHHOHA
COJSIHOM M YKCYCHOM  KHCJIOT[KHCIOTHOTO OCTaTKa.
KaleJIbHbIM METOJIOM MpPH  HX
paz0aBIIeHUH BOJIOM Ornpenensarsb 0COOEHHOCTH
XUMHYSCKUX CBOMCTB a30THOM,
KOHIIEHTPUPOBAHHOM CEPHOU H
MYPaBbUHOM KHUCIIOT.
[IpoBoUTS, HAOII0IaTh u
00BSACHATH pe3yNIbTAThI
MIPOBEAEHHOTO XUMHUYECKOTO
SKCIIEpUMEHTA
25 Heoprannueckue nlOcHOBaHUs B CBe€Te AaTOMHO-|ONKCHIBaTh HEOPraHUYEeCKUe
OpPraHMYECKUE OCHOBAHUS [MOJIEKYJISPHOTO YUEHUSA.[OCHOBAaHUS B  CBETE TEOPHUHU
OcHOBaHMSI B CBETE€  TEOPHUHUPIECKTPOIUTHUECKOMN
SIEKTPOJIUTUYECKOU TUCCOLMALIUH.
nucconmanuu. OCHOBAaHUS B CBETE
IIPOTOHHOM Teopuu.[XapakTepu3oBarhb CBOMCTBA|
Knaccugukarus OCHOBAHU.[OPraHUYECKUX U HEOPraHUYECKUX
XUMHUUYECKue CBOICTBAOECKUCIOPOIHBIX OCHOBAaHHWHA B

OPraHUYEeCKUX U HEOPraHUYECKHUX
OCHOBaHWMH.

V{emoncmpayuu. Komnekius

CBCTC IIPOTOH- HOM TCOpHHU.

HaOII00ATh u
XUMHUYECKUHU

[IpoBoauTS,
OIIMCHIBATh




[eI0Yen u aMHUHOB.
B3anmonencreue na- poB
KOHLUEHTPUPOBAHHBIX  PAaCTBOPOB

COJIIHOM KHCIOTBI M aMMHAaKa
(«mptM  06e3  orHs»). [lomydenue
aMMHMAKa U U3y4EHHUE €ro CBOWCTB.

HKCIEPUMEHT

Vlabopamopnvie Oonvlmol.
[Tosmyuenue HEpPACTBOPUMOTO
TUIPOKCHIA u ero
B3aMMOJICHCTBHE C KHCIOTOU
26 Heoprannueckue n{Heoprannueckue am¢oTepHbleXapaKTepru30BaTh OpPraHUYECKHE
OpraHUYeCcKue COCTMHEHUS (oxcuapl Ul HeopraHuyeckue ampoTepHbBIS
am(doTepHbIe COeMHEHUS [THAPOKCUIBI), HMX CBOWCTBA H|COCIWHEHUS KaK BEIIECTBAa C
[TOJTy4ECHHE. AmpoTepHbIeIBOMCTBEHHON (PYHKIIMEH.
OpraHWYeCKUe COCIUHCHUS  Ha
mpuMepe aMHHOKHUCIOT. [lenTuapXapakTepu3oBaTh CBOICTBA
W TICTITU]THAS CBSI3b. AMUHOKHCIIOT Kak aM(OTEepPHBIX
OPraHNYECKUX COCTMHEHUH.
[emoncmpayuu. Paznuunbie
ciy4au B3anMoJeicTBUA|PACKpBIBATh POJIb AMUHOKHUCIIOT B
pacTBOPOB COJIEH QIOMHHHS CO[OPIaHU3AllMU JKU3HM Ha OCHOBE
ETOYBIO. MEXITPEAMETHBIX CcBsI3ei c
OGuonorueit
Vlabopamopnvie OnbvlMol.
[Tonydyenue amdoTtepHOTO
FUAPOKCUAA W M3YYEHHUE €ro
CBOICTB
27 Comu Knaccudukanus coJieii.|[XapakTepu30BaTh  COJIH
KéctkocTh BOIBI M CHOCOOBI €€ OpraHuYeCcKux u
YCTPaHEHHS. HEOPraHWYeCKUX KHUCIOT B CBETE
TEOPUU 3IEKTPOJIUTUYECKON
[lepexon KapOoHaTa B{IMCCOLIMALINHL.
rUApoKapOOHAT u o0OpaTHo.
O6mue xumuyeckue cBOKWCTBACOOTHOCHUTD IpeIcTaBUTeNeH
COJIEH. coJeit OpraHuYeCcKUxX u
HEOPraHUYeCKHX KHUCIIOT c
V]emoncmpayuu. [Tonyuenue|cooTBeTCTBYOMICH

JKECTKOW BOJABI M YCTpAaHEHHE €&
YKECTKOCTH.

VIabopamopnvie onvlmol.
[IpoBenenue KAaueCTBEHHBIX
[peaKLMil 110 OIPEIETICHUIO COCTABA
COJIH

KJIacCU(UKAITMOHHON TPYIIION.

XapakTepu3oBaTh KECTKOCTD
BOJbl M TIpeJIaraTh CIOCOOBI €€
ycrpaHeHus. OmHchIBaThH 0OIIHE
CBOMCTBA COJIEH B CBETE TEOPHUU
PIEKTPOJIUTUYECKON




JAUCCOLMalihu.

[IpoBOAUTS, HaAOII01ATh u
OTIMCHIBATH XUMHYECKUN
OKCIICPUMEHT

28 IIpakTnyeckass padoralPemieHue IKCIIepUMeHTaTbHBIX|[ [TaHupOBaTH, MIPOBOJIHTh,
Ne2.Pemenne 3ajau 1o Teme «BemiecTBa M Mx|{HAOIIOAATH u OIUCBIBATh
AKCIIEPUMEHTATBHBIX CBOHCTBa» XUMHYCCKUA  DKCIEPUMEHT  C
3a1a4 no teme «BemecTsa) COOIOCHUEM TMPaBUJI TEXHUKHU
U UX CBOMCTBa» 0€30MacCHOCTH

29 [ToBTOpEHUE uTectupoBanue, pemieHne 3aaad w|Pemarp  3a7add,  BBITIOJIHSTH
00001IIeHNEe TEMBI VIIPKHCHHH 110 TEME TECTBI U YIIPAKHEHUS 10 TEME.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX
TTOCTIKEHUI B YCBOCHHH TEMBI.
KoppekTtupoBaTh CBOW 3HAHHS B
COOTBETCTBUU C IUTAHUPYEMBIM
pE3yIhTATOM

30 Kontpoabnas padora Ne2 o teme «BemecTBa u X CBOWCTBa»

31—34 [TEMA 4. XuMusi 1 COBpeMeHHOe 0011ecTBO (4 1)

31 Xumuyeckas [Tonsitue 0 XUMHUYECKOH|[XapaKkTepru30BaTh XUMHYECKYIO
TEXHOJIOTHUSI. TEXHOJIOTUH. XUMUYECKHE|TEXHOIOTHIO KaK MPOU3BOAUTEIHHYIO
[IpousBoacTBO peakiuu B MPOU3BOJICTBE aMMHAKa|CUITY OOIIeCTBa.
aMMuaKa ulu MeraHoJsia. Hay4Hble TpUHLHIIBI,

MeTaHoJIa JeKaIIre B OCHOBE Mpou3BOoACTBaONMCHIBATE  XMMUYECKHE  IIPOIIECCHI,
amMmuaka u MeraHojia. CpaBHEHHE[IEKAIME B  OCHOBE  IIPOM3BOJCTBA
STUX POU3BO/ICTB. aMMUaka ¥ METaHOJa, C IOMOIIbIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH.
Vlemoncmpayuu. Mogenu
POMBIIIIJICHHBIX yCTaHOBOK|Y CTAHABIMBATh aHAJIOTUU MEXKIY JIBYMs
MOJIy4eHHUs] CEPHOM KHUCIOTHl HIIPOM3BOJICTBAMHU.
CHUHTE3a aMMHaKa
dopMynupoBaTh  00IIHME  HAay4dHBIE
MPUHIIMITEI XUMUYECKOTO MTPOU3BOICTBA

32 Xumuyeckas MapkupoBKa yIaKOBOYHBIX|APT'yMEHTHUPOBATh HE0OX0IUMMOCTh
rPaMOTHOCTh  KakMaTepuaiaoB,  JJIEKTPOHUKH  HXUMHYECKOU IrPaMOTHOCTHU Kak|
KOMITOHEHT OBITOBOWM  TEXHUKU, MPOAYKTOB[KOMIIOHEHTA oOmeit KYJIbTYpBI

oOmieit NUTaHHUS, OTHUKETOK MO YXOIy 3alueloBeKa. YmeTh MoJTy4aTh
KYJIBTYpPBI 4eTIOBEKa |0JIeHKT0H. HE0OX0TUMYIO uH(bOPMAIIHIO C

V{emoncmpayuu.
BuneopparmMeHTsl M cinalasl o
CTEIIEHU DKOJIOTUYECKOUW YHUCTOTHI

MAapKHUPOBOK Ha YIIAKOBKaX pa3jIMUIHBbIX
IMPOMBIIIJICHHBIX 1 TPOJAOBOJILCTBCHHBIX
TOBAPOB




TOBapa.

Vlabopamopnvie onvlmol.
3yueHre MapKUpOBOK pa3IM4HbIX
BU/JIOB IIPOMBIIITIEHHBIX u
IPOJIOBOJILCTBEHHBIX TOBAPOB

33 IoBTOpeHue u 0000menue kypca. [lonBenenue nTOoroB yuedoHoro roga

34 Hrorosasi koHTpoJIbHasi padoTa

5. YYHEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O MPOLECCA

5.1. OBA3SATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI U151 YYUEHUKA

1. Ta6puensaut O.C. Xumus. 10 k. : yueb. a1t obmeodpazoBar. Opranuzanuii: 6a3ossiii yposens/ O. C.
labpuensa, W.I.Ocrpoymo, C.A.CnaakoB — 2-¢ u3m., ctep. — MockBa : IIpocBemenne, 2020. — 128
C.: WL

2. Tabpuemssat O.C. Xwumms. 11 ki, : ydue6. yued. mns obOmeoOpazoBaT. Opranuzaruii: 0a30BbIi
yposenn/ O. C. TI'abpuensa, U.I.Ocrpoymos, C.A.CrnaakoB —2-e u3f., ctep. — Mocksa : [Ipocsere-
uue, 2020. - 134 ¢: un

5.2. METOAUWYECKHUE MATEPUAJIbI JIJIs1 YUUTEJISA

1. T'abpuensu O.C. Meromuueckoe mocodue k ydeOHuMkam O. C. 'abpuensna "Xumus". 8-9 kiacchbl
[Texct] / O. C. I'abpuensH, A. B. Kymnmosa. - 3-¢ u3n., crep. - Mocksa : JIpoda, 2016. - 222, [2] c. : un.,
Tabn.; 21 cm. - (®I'OC)

5.3. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://[SKYSMART.RU

https://interneturok.ru/

https://foxford.ru/wiki/biologiy

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUEOBPA3OBATEJIbHOI'OITPOLHECCA

6.1. YYUEBHOE OBOPYJOBAHHUE
MynbsTUMeaniHbIE TOCOOUS

CrpaBoYHBIC TaOIHIIBI

Paznatounsiit MmaTepuan

[TeuaTHbie mocoOus (TabIUIIBI IO XUMUU 1)1 8-9 Kitacca)
Jlyna

Mukpockon 1abopaTopHBIii (CBETOBOI)

HaGop peaktuBoB

Habop xumMuyeckoil mocyspl i ONMBITOB

6.2. OGOPYJIOBAHME JIJIS1 TPOBEJEHUSI JIABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPALIMIA
TexHuyeckue cpeAcTBa 00y4eHHS:



https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://interneturok.ru/
https://foxford.ru/wiki/biologiy

HoytGyx

Kononku

MynbTUMETUUHBIA IIPOEKTOP

IIpoekoHHBIN 3KpaH( UHTEpaKTUBHAS JI0CKA)
Y4eOHOo-IpaKkTHYECKOE H Y4eOHO-1a00paTOPpHOe 000py/I0BaHNeE:
Muxkpockon 1a00paTopHbIil (CBETOBOM)

Xumunyeckas J1abopaTopust

PeaktuBbl
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