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IosicHUTENLHAA 3aNIUCKA
Pabouvas nporpamMma cocraBiieHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa PO «O06 obpazoBanuu B PO» ot 29.12.12. r. Ne 273-D3 (HoBas peakimsi)
Tpeboanmsimu OK I'OC HavaapHOTO 00IIETO, OCHOBHOTO OOIIETO M CPEAHETO (ITOTHOTO) OOIIET0
obOpasoBanus (YTBEpXKIeH MpUKa3oM MuHHUCTEpCTBAa 00pa3oBaHus U Hayku Poccutickoii @eneparmn
oT «05» mapta 2004 r. Ne1089), (B pea. ot 23.06.2015 r.);

3. IIpukazom Muno6prayku Poccun Ne 506 ot 7.06.2017 « O BHecenun nzmenennii B K I'OC
CTaHJapTa HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETO U CPEeIHETO (TIOTHOT0) 00I1Iero oopa3oBaHus,
YTBEPKICHHBIN MTprKa3oM MunHcTepcTBa 00pazoBanus PD ot 5.03.2004 r. Ne 1089.

4. C y4yeroM OCHOBHOH 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001ero oopazosanus MbOY

«HBanosckas COIy;

[Monoxxennem «O paboueil mporpamme yuuTens»;

6. denepanabHBIM NEpPEUYHEM YUEOHUKOB, PEKOMEHJOBAHHBIX K MCIIOJIb30BAHHUIO B 00pa30BaTEILHOM
YUPEKACHUH, peau3yomux 00pa3oBaTesibHbIe IPOrpaMMbl 001Ier0 00pa30BaHUs M UMEIOIINX
rOCyAapCTBEHHYIO aKKPEAUTAIUIO.

B ocHoBy nmanHO# paboueil mporpaMMsbl MoJIoKeHa aBTopckas mporpamma k Juauu Y MK O. C.

I"'abpuensina:yueoHo-meToanueckoe mocoome/O. C.I"abpuenssa. — M.: Ilpoda, 2017.

e

Heab yyeOHOro nmpeamera

W3ydyenne XxuMuM B CTapiiedl ImIkoie Ha 0a30BOM YpOBHE  HANpaBlIEHO Ha JOCTHKEHHE
CIEAYIOINX LeJIe:

® OCBOCHHE 3HAHMH O XUMHUYECKOM COCTABIIAIOLIEH €CTECTBEHHO-HAy4YHOW KapTHHBI MHpA,
BOKHEHUIINX XUMUYECCKUX MOHATHSX, 3aKOHAX U TCOPUSIX;

¢ OBJIAICHUEC YMCHUAMMU IPUMCHATL IIOJYUYCHHBIC 3HAHUA IJIA 00BACHEHUS p33H006p33HI)IX
XHUMHYCSCKHX SBJICHUM W CBOMCTB BCIICCTB, OUCHKH POJIM XMMHUH B PAa3BUTHHU COBPCMCHHBIX TEXHOJIOTHI
" NOJIYUYCHUH HOBLIX MAaTCpHUAJIOB;

e pa3BUTHe TIO3HABATEIbHBIX HMHTEPECOB M MHTEUIEKTYalbHBIX CIIOCOOHOCTEH B TMpoIecce
CaMOCTOSITENILHOTO MPHOOPETEHUS XUMUYECKUX 3HAHUHM C HCIMOJIb30BAHUEM PA3IUYHBIX HCTOYHHKOB
nH(pOpMaIIiY, B TOM YHCIIE KOMITbIOTEPHBIX;

® BOCIIUTAHUC y6e)KI[CHHOCTI/I B TIO3UTHBHOMU poJin XMMHHU B XKU3HU COBPCMCHHOI'O O6HI€CTBa,
HEe00XO0IMMOCTH XMMHUYECKH I'PaMOTHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIeH cpee;

e IpUMeHeHNe MOJYy4YeHHBIX 3HAHMI M yMeHMil 1 6€30MacHOTO MCIOJNB30BAHUS BEIIECTB H
MaTcpuajioB B 6I)ITy, CEIBCKOM XO3SHCTBE M Ha MPONU3BOACTBE, PCUICHHA MNPAKTHYCCKUX 3aada4d B
MOBCETHEBHON KM3HH, TMPEAYNPESKICHUS SIBICHUI, HAHOCAIIUX BpeJ 370POBBI0 UENOBEKa U
OKpYKarolleu cpee.

@opMbl OpraHu3anuu 00yYeHusi: MHIUBUyalbHas, MapHas, TPyIoBasi, UHTEPaKTUBHASI.

OCHOBHBIE 3a0aqu V3y4YECHUS] XUMUH B IIKOJIE:
4 Gdopmuposams 'y OOy4aIOUIMXCS yMEHHsI BHAETh W TOHHMMATh IEHHOCTh 00pa3oBaHUS,
3HAYUMOCTh XMMHUYECKOTO 3HAHMS I Ka)JOTO YeJIOBEKa HE3aBHCHMO OT €ro MpodecCHOHATBLHOM
NeSITeIbHOCTH;
4 ¢opmuposamsv MPEICTABICHUS O XUMHUYECKON COCTABIISIIONIEH €CTECTBEHHOHAYYHOM KapTHUHBI
MUpa; YMEHHsI OOBACHATH OOBEKTHI U MPOLECCHl OKPYIXKAIOIIEH NeHCTBUTENBFHOCTH, HCTIONB3YS JUIS
9TOr0 XMMHYECKHUE 3HAHU,
4 081a0e6ams METOAAMH Hay4YHOTO TIO3HAHUS JIsl OOBSICHEHUSI XMUMHUECKUX SIBJICHUM U CBOMCTB
BEILIECTB, OIICHKA POJU XUMHH B Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHH M TOJTYYEHHWHU HOBBIX
MaTepuasos;



v socnumuléams yOKIEHHOCTh B MO3UTUBHON POJIM XMMUHU B KU3HU COBPEMEHHOTO 00IIEeCTBa,

HEO0OXOIUMOCTH TPAMOTHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH cpelie;

v npuMeHsmb NOTyUYSHHBIC 3HAHUH JUIsI OE30ITACHOTO MCIIOJIB30BAHMSI BEIIECTB U MaTEPHAIIOB B

OBITY, CETbCKOM XO3SIICTBE W Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3aJady B MOBCEIHEBHOU

JKU3HU, IPEIYNPEKACHUS SBICHUN, HAHOCSIIIUX BPE 3I0POBBIO UEJIOBEKA U OKPYKAIOIIEH CPEIE;

v paseueams  TO3HABATEJIbHbIE  HHTEPECHl, HMHTEJJIEKTyaJlbHble UM  TBOPYECKHE

CIIOCOOHOCTH y4YaIlIUXCA B TMPOLECCEe HU3YUCHUST HMH XHUMHUYECKOM HAyKM W €€ BKJajga B

COBpPEMEHHBIN HAyYHO-TEXHUYECKUN MPOrpecc;

v Gdopmupoeams BaXHEWIINE JIOTUYECKUX OINEpaluid MBINUICHUA (aHaJIU3, CHUHTE3,

000011eHre, KOHKpETU3allus, CpaBHEHHWE W Ap.) B Mpoliecce MO3HAHMS CUCTEMBbl Ba)KHEUIITHX

MOHSTHIA, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUU U CBOMCTBAX XUMHYECKUX BE [ € CTB

v ognadesamn KJIFOUEBbIMU KOMIIETEHLUAMHU (yueOHO-TI03HABATEIbHBIMU,

WHPOPMAIIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMH).

v' MeTtoabl 00y4eHus:

v" Tlo MCTOYHWKY 3HAHMI: CIIOBECHBIE, HATJIAAHBIE, IPAKTHYECKHE;

v Tlo ypOBHIO I03HABATENLHON aKTHBHOCTH: IPOOJEMHBIH, YaCTUUHO-IIOUCKOBBIN, 00bACHUTEILHO-
WJUTIOCTPATUBHBIN;

v' Ilo npUHLUIY pAcCWICHEHHMs WIA COCAUHEHHsS 3HAHWN: aHAJMTHYECKUM, CHUHTETUYECKMH,
CpPaBHUTENBHBIN, 0000IIAIOIHHA, KITaCCU(PUKAMOHHBIH.

v TexHosioruu oGy4eHusi: MHIUBUIYaIbHO-OPUEHTHPOBaHHAsI, pasHoypoBHeBas, UKT.

OO0mas xapakrepucTiHKa y4eOHOro nmpeamera.

PabGouass mporpamMma 1O XHMHH COCTaBJI€Ha Ha OCHOBE (benepaTbHOTO  KOMIIOHEHTA
roCyJJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAAPTa cpegHero oduiero oOpa3oBaHus Ha 6a30BOM ypOBHE,
yTBepxkAeHHOro 5 mapta 2004 rosa, Ha OCHOBE IPUMEPHON MPOrPaMMBbI 0 XUMHHU JUIsI CPEAHEN LIKOJIbI
1 Ha OCHOBE IPOrpaMMbl aBTOPCKOro Kypca xumuu ais 8-11 kimacco O.C. ['aGpuensza.

OcCHOBHBIMU TIpOOJIEMaMy XUMUH SBISIOTCS M3YYCHHUE COCTaBa W CTPOCHUS BEIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTpPOEHHUS, KOHCTPYMPOBAHHE BEIIECTB C 3aJaHHBIMM CBOWCTBAMH, HCCIIEOBAaHHE
3aKOHOMEPHOCTEN XMMHMUYECKUX MPEBPALICHUIN U ITyTeH YNpaBlIeHUs UMH B LIEJAX MOJYyUYEHUsI BEIIECTB,
MaTepHuaioB, YHEPTUU.

[ToaTomy B paboueii mporpaMMe Mo XMMHUH HAILIUIM OTPaKEHHE OCHOBHBIE COJIEpKATENbHbIE TMHUU:

* «Bewjecmeo» — 3HaHUs O COCTAaBE U CTPOCHUU BEILECTB, UX BAXKHEHIINX (PU3MUECKUX U XMMHUYECKHX
CBOICTBax, OMOJOTHYECKOM JICHCTBUN;

* «Xumuueckasa peakyusa» — 3HaHUS 00 YCIOBUSX, B KOTOPBIX NMPOSBISIOTCS XUMHUYECKHUE CBOMCTBA
BEIIECTB, CII0CO0AX yIpaBIeHUS! XUMUYECKUMU MPOIIECCAMH;

* «Ilpumenenue geujecme» — 3HAHUA U ONBIT MPAKTHUECKON JESITEIBHOCTH C BEIIECTBAMHU, KOTOPHIE
HanboJiee YacTo yrnoTpeOIsFoTCs B MOBCETHEBHOMN KU3HH, IIUPOKO MCIIOIB3YIOTCS B IIPOMBIIUICHHOCTH,
CEJIbCKOM XO03sICTBE, Ha TPAHCIIOPTE;

* «A3b1K Xumuu) — cucreMa BaXHEHIINX MOHATUN XUMHUU U TEPMUHOB, B KOTOPBIX OHU OIUCBIBAIOTCS,
HOMEHKJIaTypa HEOpPraHMYeCKUX M OpraHMYeCKUX BEIIEeCTB, T. €. WX Ha3BaHuA (B TOM 4YHUCIE H
TPUBHABHBIE), XUMUYECKHe (OpPMYJIBl W ypaBHEHHMs, a TaKKe IMpaBHia TepeBofa HH(opManum c
POJHOTO MJIM PYCCKOT'O SI3bIKa Ha SI3bIK XMMHUU U 0OpaTHO.

MecTo npeaMera B y4eOHOM ILIaHe.

Jlnist 06s13aTeabHOTO N3yUYEHUsS yUeOHOTO nmpeaMera « XMMHs» Ha 3Tale CpeHero oouero oopa3oBaHus
(benepanpHBIil 0a3UCHBIA YUeOHBIN TUTaH 71 00pa3oBaTeIbHBIX yupexaeHuii Poccuiickoit deneparmn
orBoauT 70 yacoB. B Tom umcne mo 35 wacoB B X u XI kiaccax, u3 pacuera — 1 y4yeOHBIX 4aca B
HEJICIIIO.



Jannast pabovasi mporpamMma paccuntana Ha 68 4acoB:
- B 10 knacce orBoautcs 34 yaca u3 pacuera: 1 yac B HeIEN0, B TOM YHMCJIE 3 yaca Ha MPOBEJCHHE
KOHTPOJIBHBIX M 2 Yaca Ha MPOBEJCHNE MPAKTUYECKUX PaboT.

- B 11 kmacce orBonurcs 34 yaca u3 pacuera: 1 yac B HeAento, B TOM YHUCJE 2 4yaca Ha MPOBEICHUE
KOHTpOHBHBIX n 2 gaca Ha HpOBeI[eHI/IC OILICHOYHBIX HpaKTI/I‘IeCKI/IX pa60T.

@opMBbI KOHTPOJISI: YCTHBIE OMPOCHI, POBEPOUYHBIE PAabOTHI, TECTOBBIN KOHTPOJIb, MPAKTUYECKUE U
KOHTPOJIbHBIE PAOOTHI.

Onucanue MecTa yueOHOro nmpeaMera B yueOHOM IUIaHe.

B y‘~I€6HOM IJIaHC IKOJIBbI AJId N3YyUYCHHUEC XUMUN OTBCIACHO

KJIacc YacoB B HEZEIIO YacoB B roj
10 1 34
11 1 34
BCET'O 2 68

Y4eOHNKH, HCIIOJIb3YeMbIe B 00pa30BaTeJIbHOM Ipollecce.

PaGouasi nporpamma obecrieyeHa y4eOHO-MeTOAUYECKMM KOMILIEKTOM, KOTOPbI pEKOMEHJI0BaH
MunncrepctBoM oOpazoBanusi P® u Bxomut B ¢enepanbHbIii mepedeHb yueOHHKOB Ha 2013-2017

yueOHbIi ron «Xumus. 10 krace» u «Xumus. 11 kiace» O.C. I'abpuensH. — 3-e u3a., nepepad.- M.:
Hpoda, 2007.

Kaace | HasBanue yyeOHHKA ABTOpBI I'ox m3panusa | U3narebcTBo

8 Xumus. 10 xmace I"a6puensu O. C. 2013-2017 M.: JIpoa
(6a30BBII YPOBEHB)

9 Xumus. 11 xmace I"a6puensa O.C 2013-2017 M.: JIpoha
(6a30BbIi1 YPOBEHB)

Pe3yJILTaTbI O0CBOCHM NPOorpamMmmabl

JlesTenbHOCTh YyUuTens B OOy4eHHUH XUMHH B cpeaHei (TOJTHOM) MIKoJie JOJKHA OBITh HaIlpaBjeHa Ha
JOCTIKEHHE 00yUYaIOIIMMUCS CIEAYIOIINX JIUYHOCHIHBIX PE3YIbMAmMOs:
» B ICHHOCTHO-OPHEHTAIIMOHHON Ccdepe — UYyBCTBO TOPIOCTU 32 POCCHUCKYI0 XHUMHYECKYIO
HAyKy, TyMaHU3M, OTHOLIEHUE K TPYAY, LEICYCTPEMIECHHOCTD;
» B TPyA0OBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIel 00pa30BaTeIbHOU H
poeCCUOHATTLHON TPACKTOPHH;
» B TI03HABATEIbHOW (KOTHUTHUBHOM, WHTCIUICKTYAbHOW) chepe — yMEHHE YIpPaBIsATh CBOCH
O3HaBaTeIbHOMI ACATCIIBbHOCTBIO.
>
Memanpeomemnuvimu pe3yi1pbmamamu OCBOSHUS BbIITYCKHMKaMH CTapUI€ IIKOJbI MPOTPaMMbl 10
XUMUH SBIISIOTCS:
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WCTIOJb30BAHNE YMEHHMH W HAaBBIKOB DA3IMYHBIX BHUIOB TI03HABATEILHOW JEATEIBHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOAOB  IO3HAaHUS  (CUCTEMHO-MH(GOPMALMOHHBIM  aHaIu3,
MOJICIIUPOBAHUE) IJIsl U3YUCHHS PA3IMIHBIX CTOPOH OKPYKAIOMIEH NEHCTBUTEIIEHOCTH;
HCIOJIb30BAHNE OCHOBHBIX MHTEIJIEKTYAIbHBIX OINepaluii:

(dbopMyIHpOBaHHE THIIOTE3, aHAIW3 WM CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEeMaTHU3alus,
BBISIBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBsI3€il, TOUCK aHAJIOTOB;

YMEHHE TeHepUPOBATh UICH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE ISl MX PeaTH3alliy;
YMEHHUE OIpEeNeNATh LEeNu U 3aJaud JAEATebHOCTH, BBIOMpATh CPEACTBA pealu3alluu Lenu U
MPUMEHSTH UX Ha TPAKTHKE;

UCIOJb30BAHUE PA3NIUYHBIX HCTOYHUKOB JUIs TOJY4YEHHsS XHUMHYECKOH uHpopmauuy,
MMOHMMaHKUE 3aBHUCHMOCTH COJEpKaHWs M (OPMBI TpPEACTaBIeHHS HH(OpMAIMH OT Iesei
KOMMYHUKAIMH U aJipecaTa.

B oGmacti npeomemmnsvix pesynromamos u3ydeHUE XUMHH TPEAOCTABISET YUYCHUKY BO3MOXXHOCTH Ha
CTYIIEHHU CPETHETO (MOJHOT0) 0011Iero 00pa3oBaHus HAYYUThCS:

Ha 0a3060M ypogne

1) 6 noznasamenvroli cghepe —

e a) IaBaTh ONpPEIEICHUS N3YUYCHHBIM MTOHATHUSM;

e 0) onmMCHIBAaTh JEMOHCTPAIIMOHHBIE U CAMOCTOATENBHO MPOBEICHHBIE SKCIIEPUMEHTHI, HCITONB3YSI
JUISL 3TOTO €CTECTBEHHBIN (PyCCKUM, POIHOM) A3BIK U S3bIK XUMUH;

® B) ONKCHIBATh M Pa3jIn4aTh U3YyUYEHHbIE KIACChl HEOPraHMUECKUX U OPraHUYECKUX COEIMHEHMH,
XMUMHUYECKHE PEaAKIINH;

® T) KJIaccu(UIMPOBATH U3yUECHHBIE OOBEKTHI U SIBICHUS;

e 1) HaOMIOAATh AEMOHCTPHPYEMBIE W CaMOCTOSTENFHO IPOBOAWMBIC OIIBITHI, XUMHUYECKHUE
peaKIyy, MPOTEKAIOIIe B IPUPOE U B OBITY;

e ¢) JenaTh BBIBOJBI U YMO3AKJIIOUEHUS M3 HAONIOACHWH, M3YYEHHBIX XMMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEHM3YYCHHBIX BEIIECTB II0 AaHAJOTHH CO
CBOWCTBaMH U3yYEHHBIX;

® K) CTPYKTYpHUPOBATh U3YUECHHBIH MaTepHal;

® 3) HHTEPIPETUPOBATH XUMHUECKYIO HH(POPMAIIHIO, TOTYUCHHYIO U3 IPYTUX UCTOYHHUKOB;

® 1) ONUCHIBATH CTPOEHHE AaTOMOB 3JeMEHTOB [—IV mepuona ¢ MCroib30BaHUEM 3JIEKTPOHHBIX
KOH(pUTyparuii aToMoB;

® K) MOJAEIUPOBATH CTPOCHUE MPOCTEHIINX MOJEKYJ HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB,
KpPHUCTAJIOB,;

2) 6 yenHOCMHO-OpUeHMayuoHHol cepe —
® aHANM3UPOBaTh M OLICHWBATh IIOCIEACTBHS JUId OKpyXKamoomedl cpenbl OBITOBOM U
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM C MepepabOoTKOI BEIIECTB;
3) 6 mpyoosoii cihepe —
® [IPOBOJIUTH XMMHUYECKHI HKCIIEPUMEHT;
4) 6 cghepe uzuueckoui Kyrbmypovr —
e OKa3bplBaTh IEPBYIO IMOMOLIb IPU OTPABJICHUSAX, OXKOTaX M APYTUX TPaBMaxX, CBSI3aHHBIX C
BEIIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBaHUEM.

B pesynprare m3yueHus 0a30BOro Kypca XHMHHU BBITYCKHHK OCBOHT COJEpXaHHE, KOTOpPOE
CHocOOCTBYeT (OPMHMPOBAHUIO IO3HABATENbHOM, HPABCTBEHHOW W ACTETUYECKOM KyJIbTypbl. OH
OBJIQ/ICET CHCTEMOW XWMHUYECKHUX 3HAHWN — MOHATUSAMH, 3aKOHAMH, TEOPHSIMHU U SI3BIKOM HAyKH Kak
KOMIIOHEHTaMU €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA. DTO IO3BOJUT €My BbIpabOTaTh MOHHMaHHE
OOIIECTBEHHON TOTPEOHOCTH PA3BUTHS XMMHUHU KaK HayKH, OTHOUICHWE K XUMHH KaK BO3MOXKHOU
obnactu Oyayiiei MpakTHYecKOM e TeNbHOCTH.

VYcBoenue copepikaHusi 0a30BOr0 Kypca XMMHU OOECIIEYUT BBIMTYCKHUKY BO3MOXXHOCTH OBIIAJICThH
0000I1IeHHBIMU CITOCOOAMU JIEHCTBUNA C yueOHBIM MaTepHaioM, KOTOpbIE MO3BOJIAIOT YCHEIIHO pelaTh
y4eOHO-TI03HABATEIbHBIE U YUYCOHO-TIPAKTHYECKHIE 33a]]aul, MAKCUMAIBHO MPHOIMKEHHBIE K PEaTbHBIM
KHU3HEHHbIM cuTyarusiM. CopMHUPOBaHHOCTh OOOOIIEHHBIX CHOCOOOB JEHCTBMI, Hapsay cC

YV VV VYV
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OBJIQ/ICHUEM OTIOPHOW CHCTEMOHW 3HAaHWH W YMEHHH, MO3BOJHUT YYaIUMCS ObITh KOMIIETEHTHBIMU B TOU
WIM HMHOM cdepe KynbTypbl, KaxkJas U3 KOTOPBIX HperonaraeT oco0ble CrnocoObl AeHCTBHA
OTHOCHUTEJIBHO CHELM(PUIECKOTO COAECPKAHUS.

B mporecce u3zyueHust XUMHK y ydeHHKa OyayT chopMUpOBaHbI MO3HABATENIbHbIC [ICHHOCTHBIE
OPHEHTALIMK: [IEHHOCTH HAYYHOT'O 3HAHMS, €r0 MPAKTHYECKOW 3HAYMMOCTH U JIOCTOBEPHOCTH; LICHHOCTH
XMMHYECKHX METO0OB UCCIIEI0BAHUS )KUBOM U HEKUBOM NPUPOBI.

B pesynbpTare pa3BUTHS MMO3HABATEIBHBIX LEHHOCTHBIX OPUEHTALMN NpPU M3ydeHUH 0a30BOTO
Kypca XUMHH Y BBIIYCKHHKa OyayT C(OPMHMPOBAHBI: YBAXKUTEIbHOE OTHOIIEHHE K CO3UAATEIbHOM,
TBOPUYECKOH JEATEIFHOCTH; IMOHMMaHHE HEOOXOJMMOCTH 3JI0POBOrO oOpas3a >KHM3HH; MOTPEOHOCTH B
0€3yCIIOBHOM BBINIOJHEHUU IPAaBUJI OE30MAaCHOI0 MCIOJIb30BaHMS BEILECTB B IOBCEIHEBHOW >KU3HHU,
HE0OXOIMMOCTb COXPaHSTh U 3aLUIIATH IPUPOY.

®opMUpOBaHUE PETYJIATUBHBIX YHUBEPCAIbHBIX YYEOHBIX ACHCTBUI NMpH M3yyeHUH 0a30BOro
Kypca IO3BOJIMUT YYEHUKY HAy4HUTHCS: IUIAHUPOBATH CBOU JEHCTBHS C YYETOM ITOCTABICHHOM 3aa4yu U
YCIOBUSIMU €€ peaju3aliy; OLICHMWBATh IPABWIBHOCTh BBIIOJIHEHHS [JEHCTBUS M OCYILECTBIATH
KOHTPOJIb PE3yJIbTaTOB YCBOSHHS Y4YeOHOTO MaTepHuaja; BHOCHUTh HEOOXOIMMBIE KOPPEKTHUBHI B
yueOHyI0 JesTeIbHOCTh HAa OCHOBE aHajiM3a M OLEHKU [OIMYIIEHHBIX OMIMOOK; CaMOCTOSTEIBLHO
OIpEAEIATh OPUEHTUPHI YUEOHBIX ACUCTBUN ITPU U3YUEHUH HOBOTO MaTepHaia.

KoMMyHUKaTHBHbIE [ICHHOCTHBIE OPUEHTALINU, OCHOBY KOTOPBIX COCTABIISIOT Ipoliecc OOLIeHUs
U TpaMOTHas pedyb, OyAyT CHOCOOCTBOBAaTh PAa3BUTHIO TMOTPEOHOCTH BECTH IWAJIOT, BBICIYIIHBATH
MHEHHE OIIOHEHTA, YyYaCTBOBATh B JIUCKYCCUH, OTKPBITO BBIPaKaTh U apr'yMEHTHPOBAHHO OTCTauBaTh
CBOIO TOYKY 3PEHUS, IIPABWIIBHO HCIIOIB30BAaTh XUMUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

B pesyiabTaTe M3ydeHHsi 0a30BOro Kypca XMMHMH BBINYCKHHK CpeIHeil IIKOJIbI MOJYYHT
BO3MOKHOCTh HAYYUTHCH:

® COBEPIICHCTBOBATH U PAa3BUBATh YMEHHUE YIIPABIIATH CBOCH [I03HABATEIBLHOMN NEATEIBHOCTHIO;

® T[PUMEHATh OCHOBHBIE HHTEJUIEKTyaJbHbIE OINEpali TaKhe Kak, (OpMyJUpOBaHUE THUIIOTES,
aHallM3 M CHUHTE3, CpaBHEHUE, OO0OOLIeHHWEe, CUCTEeMAaTU3alys, BbISBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBA3EH U Ap. AJI1 U3YUYEHHUs CBOUCTB BEIIECTB U XUMUYECKUX PEAKIIUL;

® HCIIOJIB30BAaTh PA3JIMYHBIC HICTOUYHHUKU JIS ITOJTYUCHUS XUMHAYECKOUI I/IH(bOpMaHI/II/I;

° CaMOCTOATCIIbHO INIAHUPOBATH U OPTaHU30BLIBATH y‘I€6HO-H03HaBaTeJ'II)HYIO ACATCIIbHOCTD,

® YCTaHABJIMBATh MOCIEIOBATEIIPHOCTD IEHCTBHI NMPU PEIICHUH YICOHOU 3a/1a4u;

e OCBaWMBaTh KIIOYEBBIC KOMIIETEHTHOCTH, KOTOPBIE HMMEIOT YHHBEPCAJIbHOE 3HAYCHUE IS
pa3IM4YHBIX BHUJOB JCSITEIBHOCTH, B HMX 4YHCIe: OOOOIICHHBIE CHOCOOBI pEHICHHS 3ajad,
HCCIICA0BATCILCKUEC YMCHUS, KOMMYHHUKATHUBHBIC YMCHUA, I/IH(l)OpMaIII/IOHHI)IG YMCHUA.

OcCHOBHBIE TEXHOJIOTHH, METOAbI, (POPMBI 00yUECHUA
TexHoJioruu, XapaKkTepucTHKA OCHOBHBIX BH/IOB JIeITeJIbHOCTH
HCNOJIb3yeMble Ha
ypoke

VYyeOHas neKus JlauHbIii  croco0  opraHu3anuu  y4eOHOW  JESATEIBHOCTH  TO3BOJISIET
OpPraHu30BaTh AKTUBHOE HW3yYEHHE YYallUMHCA Yy4eOHOTO Marepuaia ¢
MOMOIIIBI0 YYUTENS, KOTOPBIH OpraHW3yeT aKTHBHYIO NEATEILHOCTh Yepes3
IBpUCTHYECKYIO Oecemy, pa30op 3amaHuid Mo TeMe, paboTy C TEKCTOM
y4eOHHKA, TUIIEPTEKCT YUUTEIIS

JlaboparopHsbie JlaHHasi TEXHOJOTHS TIO3BOJIIET OpraHu30BaTh 3(PPeKTUBHYIO pabdoTy C
OTIBITHI BEIIECTBAMHU M XHMUYECKHM 000pyI0BaHUEM

IIpakTuKyMmBI JlaHHasT TEXHOJIOTHSl TMO3BOJSIET (OPMHUPOBATH Y  YYALIMXCS HABBIKH

MPUMEHEHHS TIONMYYCHHBIX TEOPETUYECKUX 3HAaHWM Ha TPaKTUKE Yepes
pellieHHE YKCIICPUMECHTAIBHBIX 3a/1a4

PosneBbie urpsl, JlaHHasi TEXHOJIOTHsI CIOCOOCTBYET (DOPMHUPOBAHHSI HABBIKOB NPAKTUYECKOH
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YV YVV VYV

TPCHUHI'N ACATCIIBPHOCTHU HAa OCHOBC 3H3,HHI>1, IMOJIYYCHHBIX B X04€ M3YUCHUA KypcCa

NHTepakTuBHBIE JlaHHasi TEXHOJIOTHsI CIIOCOOCTBYET PaCIIMPEHUI0 TEOPETUUYECKOTO MarepHasa
HKCKYPCHH Kypca XUMHUH, CIOCOOCTBYET PacIIMPEHUI0 KPyro30pa y4aluxcst

CeMuHapckue JlaHHasi TEXHOJIOTHS CIIOCOOCTBYET MPOBEACHUIO PAOOTHI MO CUCTEMATU3AIUH

3aHATHSA 3HaHUH ydamuxcsi, (pOPMHUPOBAHUIO OOIIEUHTEIUIEKTYyallbHBIX YMEHHMH Ha

OCHOBC M3YUCHHOT'O MaTCpHaJia

VYpoku 0600meHust | JlaHHasT TEXHOJOTHS TO3BOJSIET AKTyalIM3UPOBATh 3HAHHS YYalIUXCs 10
HSYLICHHOP'I TCMC, 3a0CTPHUTbL BHHUMAHHC Ha HaI/I6OJ'I€e CJIIOXKHBIX /3H3.‘-II/IMI:IX
BOIIpOCaX, OpraHu3oBaTh AUQGEpEeHIIMPOBAaHHYI0 pabOTy ydamumxcs IIo
BBITIOJIHEHUIO 3al[aHI/II71 Pa3HOT0 YPOBHS CJIOKHOCTHU

VYpoxu kouTposisi 1 | Koutpons 3a ocBoennem 3YH ydammxcss NpoXoAHUT TMOCIE H3YYEHUS TEMBbI
KOPPEKLIMH 3HAaHUH | 4epe3 MCIIONb30BaHUsI KOHTPOJBHO-U3MEPUTENBHBIX MarepuanoB EI'D 1o
yJalmxcs 00lIeCTBO3HAHUIO, YCTHBIN OMPOC, pelIeHHe M03HABATENbHbBIX 3a/1a4

VY4eOHbIN mpouecc mpu u3ydeHuM Kypca xuMuu B 10 - 11 kjacce CTpOMTCS C y4eTOM CIIEAYIOIIMX
METO0B O0yUEHHUS:
MHGOPMAIMOHHBIH;
HCCIIEIOBATENBCKUI (OpraHu3aIisl HCCIIEI0BATENBCKOTO JIAO0OPATOPHOTO PAKTUKYMa,
CaMOCTOSITENbHBIX PaloT U T.1.);
poOJIEMHBIH (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3JIaHHE MPOOJIEMHBIX CUTYAIHid Ha YPOKe);
nucriojibzoBanue UKT;
ITOPUTMHU3UPOBAHHOE 00yUYeHUE (aIrOPUTMBbI IJIAHUPOBAHUS HAYYHOT'O UCCIIEI0BAaHUS U 00padOTKU
Pe3yJIbTaTOB 3KCIIEPUMEHTA, AJITOPUTMbI OITMCAHUS XUMHUECKOT0 00BEKTa U T.11.);
-METOIBI PA3BUTHS CIIOCOOHOCTEH K CaMOOOYUEHHUIO U CaMO0Opa30BaHUIO.

C nenbio JOCTHKEHHs BBICOKMX Pe3yJIbTaTOB 00pa30oBaHMs B MpOLECCE peau3aly Mo Kypey
XUMHH UCIIOJIb30BAHBI:

e ®opmbl 00pa3oBaHMsA — YPOK U3YYEHUS U NEPBUYHOTO 3aKPEIUICHUS HOBBIX 3HAHUIA,
YPOK 0000IIEHHs U CUCTEMATU3alUK 3HAHUH, YPOK KOHTPOJIS, OLIEHKU M KOPPEKLMHU 3HAaHUH ydarmxcs,
KOMOMHHUPOBaHHBIN YPOK, 3KCKYpPCHH, JIA0OpaTOPHBIE U MPAKTUYECKUE paOOTHI U T.1.

e TexHosorum ob6pa3zoBaHusi — MHAWBHUAYaJbHAs paboTa, paboTa B MaJbIX M OOJBIIMX
rpynnax, HpOeKTHas, HccienoBareibckas, HNOUCKOBas paboTa, pa3BHUBarollee, OIepexkarolee |
JMYHOCTHO-OpUeHTHpoBaHHOE o0yuenue, UKT u T.4.

e MeToabl MOHMTOPHHIA 3HAHUI U YMEHHUH YYalIUXCSl — TECThl, KOHTPOJIbHbBIE PAOOTHI,
YCTHBIH OIpoc, TBOpUeckre padoThl (pedepatsl, MPOEKTHI, IPE3CHTALIUN).

Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOr0 nmpeamMera « XuMHs»

B pesyabTare n3yyeHusi XuMHuHu Ha 0a30BOM ypoBHe yyeHHMK 10 kiacca HayduTCs:
. Ha3b16amp N3y4YEHHbIE BEIIECTBA M0 TPUBHAIBHONY WM MEXYHAPOAHON HOMEHKIIATYPE;

. onpeodenams: BAICHTHOCTh W CTENEHb OKHUCJICHUS XUMHYECKHX 3JIEMEHTOB, THUI XUMHUYECKOU
CBSI3M B COCJAMHEHHUSX, 3apsA] HOHA, XapakTep CpeAbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
COCJIMHEHUH, OKUCIIUTENIb U BOCCTAHOBUTEIb, TPUHAJICAKHOCTh BEIIECTB K PAa3JIMYHBIM KiaccaM
OPraHUYECKUX COCIUHEHUM;

o xapakmepu306amb: SJICMCHTLI MAJIBIX MCPUOJOB MO UX MOJIOKCHHUIO B Hepnoanqecxoi/'l CUCTEMC
AN .MenneneeBa, oOmpe XHMHYCCKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KIIACCOB
HCOPTaHUYCCKUX U OPraHUYICCKHUX COGI[PIHGHHfI; CTPOCHUC U XUMHYCCKUC CBOMCTBA HU3YYCHHBIX
OPTraHUYECKUX COCTMHEHUN;

. 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEIECTB OT UX COCTaBa M CTPOCHHUS; MPUPOLY XUMHYECKOU
CBS3M (MOHHOM, KOBAJIEHTHON, METAJUIMYECKOI ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu U
HOJIOKEHHUS XMMUYECKOI'O PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;
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6bINOJIHAMb XUMUUECKUIL IKcnepumernm 110 PacCliO3HABAHUIO BayKHEHIITHX HCOPTaHUYCCKUX U
OpTaHUYCCKUX BCIICCTB,

npP080OUMb CAMOCTOSITEIEHBIN MOUCK XUMHYECKOH MHPOPMAIMU C UCTIONB30BAHUEM PA3THYHBIX
HCTOYHUKOB (HayYHO-TIOITYJIIPHBIX U3aHNUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA),
UCIIONIb30BaTh  KOMIBIOTEPHBIE TEXHOJOTHUH JUIi OOpaOOTKM M Tepefayd  XUMHYECKON
MH(OPMALINH U €€ TPEICTABICHUS B Pa3IMYHBIX (hopMax;

IToay4uT BO3MOKHOCTD HAYYMTCS

O0BSICHEHUST XUMHYECKHUX HBHGHHﬁ, MPOUCXOAAIINX B ITPUPOJC, 6I)ITy " Ha IPOU3BOACTBC,

OmnpeacICHUA BO3MOXKXHOCTH HNPOTCKAHHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHLIX YCJIIOBUAX U
OLCHKH HUX HOCHCHCTBHﬁ;

OKOJIOTMYCCKH I'PaMOTHOTI'O TIOBCACHUA B Opr»(ammeﬁ cpeac;

OLICHKH BIIMSHUSA XUMHYECKOIO 3arpsi3HEHMs OKPY’KAIOIICH CpeIbl Ha OpPraHUu3M YelOBEKa M
JIpyTHUe KUBbIE OPTAHU3MBI;

Oe3omacHoro oOpalieHuss C TOPIOYMMHU W TOKCHYHBIMH  BEIIECTBaMHU, J1a0OpaTOPHBIM
000py/TIOBaHUEM;

IMPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHILICHTpaluu B 6LITy " Ha IIPOU3BOACTBC,

KPUTHYECKOW OLIEHKM JOCTOBEPHOCTH XHMMHYECKOM HWH(pOpMaluy, TMOCTyMAaKLEl W3 pa3HbIX
HCTOYHHUKOB.

B pe3ysabTare u3y4eHnusi yueOHOro npeamMmera «XuMush» Ha YPOBHe CpPeHero oomero 00pa3oBaHusi

BbINYCKHHK 11 Ki1acca HayunTcs:

packpbIBaTh Ha IpUMepax pojib XUMUHU B (OPMUPOBAHUN COBPEMEHHOM Hay4HON KapTUHbBI MUpa
U B IPAKTHUYECKOH 1€ATEIbHOCTH YEJIOBEKa;

JEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEX1y XUMUEN U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

pacKkpbIBaTh Ha IMpUMepax MOJI0KEHUS TEOPUU XUMudeckoro crpoenus A.M. bytieposa;
noHuMaTh ¢usudeckuit cmbicn Ilepuoanueckoro 3akona JI.M. MenzneneeBa U Ha ero OCHOBE
OOBSCHATh 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JIEMEHTOB M OOpPa30BAHHBIX UMH BEIIECTB OT
3NEKTPOHHOT'O CTPOEHUS aTOMOB;

OOBSACHSITH MPUYUHBI MHOTO00OPA3us BEIIECTB HA OCHOBE OOIIUX MpEACTaBICHUN 00 MX COCTaBe
U CTPOCHHH;

MPUMEHITh NpPaBWJIA CHCTEMAaTHUYECKOW MEXIYHApOJHOW HOMEHKIATyphl Kak CpelacTBa
pa3nuyYeHus U UACHTU(UKAIIMY BEIECTB 110 UX COCTaBY U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPDHBIE U CTPYKTYpHBIE (POPMYJIbI OPTaHUYECKUX BEIIECTB KaK HOCHUTENeH
nH(pOpPMAalUd O CTPOSHUM BEIECTBA, €r0 CBONCTBaX W MPUHAIJICKHOCTH K OINpEAeTICHHOMY
KJIACCY COCIMHEHUN;

XapaKTepU30BaTh OPraHMUECKHUE BEILIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBAaTh

NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY NAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,



MIPUBOAUTH IIPUMEPBI XUMUYECKUX PEAKLIMM, PACKPBIBAIOIIMX XapaAKTEPHbIE CBOMCTBA TUITMYHBIX
HpeﬂCTaBHTeHeﬁ KJIaCCOB OpPraHUYCCKUX BCHICCTB C LECJIBIO UX I/II[CHTI/I(I)I/IKaLII/II/I A OOBSICHEHUS
00J1aCTH TPUMEHEHNS,

MMPOrHO3UPOBATH BO3MOKHOCTH MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHHMH O THUIIaX
XMMHYECKON CBSI3HM B MOJIEKYJIaX PEarcHTOB U X PEaKIMOHHON CIIOCOOHOCTH;

UCTIONIB30BATh 3HAHMWSA O COCTaBE, CTPOCHWM M XUMHYECKHX CBOMCTBaxX BEIIECTB JUISA
0€301acHOr0 MPUMEHEHUS B IPAKTHYECKOH eSITeNbHOCTH;

NPUBOJUTH MNPUMEPHl NPAKTHYECKOTO HCIOIB30BAHHUSA IPOAYKTOB IepepaboTku HedTH u
NPUPOIHOTO Ta3a, BBICOKOMOJEKYIAPHBIX COCIMHEHUH (TONMATUIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOANTH OTBITHI IO PACIIO3HABAHHUIO OPTaHMYECKUX BEIIECTB: INIUIIEPHHA, YKCYCHOH KHUCIIOTHI,
HETIpEeNIeNIbHBIX JKHPOB, TIIIOKO3BI, KpaxMaina, OEJIKOB — B COCTaBE IHIIEBHIX NPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;

BJAJIeTh MpaBWJIAMH M IpHeMaMu Oe30macHOi paboThl C XUMHUYECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBaHUEM;

YCTaHaBJIMBATbL 3aBHUCHUMOCTbL CKOPOCTHU XUMHUYECKOH p€akuun M CMCIICHHUA XHUMHYECKOI'O
paBHOBECHS OT pa3jMYHBIX (AKTOPOB C IENBI0 ONPEICICHUS ONTUMAIBHBIX YCIOBUMN
MPOTEKAHUS XUMHUECKHX MPOIIECCOB;

MPUBOJUTH IPUMEPHI THIPOJIN3A COJICH B TIOBCETHEBHOM KHU3HU UEIIOBEKA;

IIPpUBOJUTH IIPUMCEPLI OKHUCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B mnmpupoae,
MIPOM3BOICTBEHHBIX MTPOIIECCAX M KU3HEACATEILHOCTH OPIraHU3MOB;

NPUBOJIUTH TPUMEPHl XUMHUYECKUX DPEaKIHid, pacKphIBAIOMIMX OOIIME XMMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIOB U HEMETAIJIOB,;

NPOBOANTH pacyeThl Ha HAXOXKACHUE MOJEKYISIPHOH (hOPMyINbI yriIeBOJOpPOAa MO MPOIyKTam
CTOpaHus ¥ 10 €0 OTHOCUTEIBHON TUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIINX B €TI0
COCTaB;

BIAJETh MpaBWIAMH OE30MACHOTO OOpamleHHuss C EAKAMH, TOPIOYMMH W TOKCHYHBIMU
BEILIECTBAMH, CPE/ICTBAMHU OBITOBOI XMMUM;

OCYIIECTBIIATh MOUCK XUMHYECKOW WH(OpMALIMU 1O Ha3BaHUSAM, HICHTU(PHKATOPAM,
CTPYKTYpPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATh XUMHUYECKYI0 MH(POPMALHUIO, COJEPKAIIYIOCS B
COOOIICHUSAX CPENCTB MacCOBOW HH(OpManuu, pecypcax HMHTepHETa, HayYHO-TOMYJISPHBIX
CTaTbAX C TOYKHU 3PCHUA GCTCCTBGHHO-Hay‘-IHOI\/JI KOPPCKTHOCTH B LCJIAX BBIABJICHUSA OIITMOOYHBIX

CyXJeHui u popmMupoBaHusi COOCTBEHHOM MTO3HIIHH;
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NPEACTAaBIATh MYTHU pEIIeHUs TIO00ANBHBIX MpOoOJeM, CTOSIMIMX TMepe YeIOBEYECTBOM:

OKOJIOTMYCCKUX, SHCPTCTUUCCKHUX, CBIPbCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpOGHGM.

BBIHyCKHHK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

WUTIOCTPUPOBATH HA MPUMEpax CTAHOBJICHHE U SBOJIIOIMIO OPraHUYEeCKOW XMMHUHU KaK HayKH Ha
Pa3TUYHBIX UCTOPUYECKHUX dTAMax €€ pa3BUTHS,

WCIONIb30BAaTh METOJbl HAYYHOTO TIO3HAHUS TPHU BBIIOJHEHUU TMPOCKTOB U Y4eOHO-
WCCIIEIOBATeNIbCKUX 3a/1ad [0 W3YYCHHIO CBOICTB, CMOCOOOB MOJYYEHHS W pacCHO3HABaHHS
OpPTaHUYECKUX BEIIECTB;

OOBSICHSTH MPUPOAY M CHOCOOBI 00pa30BaHUSI XUMHUYECKOW CBSI3U: KOBAJICHTHOW (TOJSPHOM,
HETOJSIPHOW), MOHHOW, METANIMYECKOW, BOAOPOJHONW — C LEIBI0 ONPEACNICHUS XUMUYECKOU
AKTUBHOCTH BEIIIECTB;

YCTaHABIIMBATh T'EHETHYECKYI0 CBSI3b MEXKIy KIAacCaMH OpPraHMYECKHX BCIISCTB  JUIS
00OCHOBaHUS TPHUHIMIIAATHHOW BO3MOXXKHOCTH IIOJIYYCHHS OPTaHWMYECKHX COCIUHCHHMA
3aJJaHHOTO COCTaBa U CTPOCHUS;

yCTaHaBIIMBATh B3aUMOCBS3H MEXKAY (haKTaMu U TEOpHEH, MPUUMHON U CIeICTBUEM IIPU aHAIH3E
MPOOJIEMHBIX CUTyallud U OOOCHOBAaHUU TNPUHUMAEMBIX PEUICHHH Ha OCHOBE XMMHYECKUX

3HAHUN.



Conep:xxanmne TeM yuyeOHOro nmpeamera. 10 kiacc
Tema 1
Beenenue
Teopus cTpoeHUs1 OpraHu4ecKuX coeAuHeHuu (3 u)
ITpenmer oprannueckoil xumuu. CpaBHEHHE OPraHUUYECKUX COEAMHEHUH ¢ HEOPTaHUYECKUMU.
[Ipuponanble, HCKYCCTBEHHBIE U CUHTETUYECKUE OPTAaHUYECKUE COCUHEHMS.

BanenTHOCTh. XMMHUECKOE CTPOCHHE KaK MOPSIIOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJICHTHOCTU. OCHOBHBIE MTOJIO)KEHUS TEOPUU XUMUYECKOTO CTPOCHHUSI OPTaHUYECKUX COSIMHEHUH.
[ToHATHE O TOMOJIOTUU ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XUMHUYECKUE (POPMYJIIbl U MOAETH
MOJIEKYJI B OPraHUYECKON XUMUH.

JeMoHcTpanun. Mozenu MOJIEKYJI TOMOJIOTOB M M30MEPOB OPTaHUYECKUX COEIUHEHUM.

Tema 2

YriieBoaopoabI U UX PUPOAHbIE HCTOYHUKH (8 u)

[Tpuponnsrii ra3. Ankansl. [IpupoaHblil ra3 kak ToruBo. [IpenmyiiecTsa npupoHOTO ra3a nepen
JpyrMMH BUJamMu Toruirsa. CocTaB IPUPOIHOTO rasa.

A 71K a H bl: TOMOJIOTHYECKHUH Psijl, U30MEPUS 1 HOMEHKIIaTypa alKaHOB. XMMUYECKHE CBOKWCTBA
QJIKAaHOB (Ha MpUMEpe METaHa U 3TaHa): TOPEHUE, 3aMelIeHUe, Pa3IoKeHUE U AETHIPUPOBAHUE.
[IpumeHeHne anKaHOB Ha OCHOBE CBOMCTB.

A 11K e H bl. DTWIEH, ero NojJdy4YeHue (JeruApupoBaHUEM 3TaHa U JeruapaTalueil 3TaHona).
XUMHUYECKUE CBOICTBA ATHJICHA: TOPEHUE, KAYECTBEHHBIE peakluy (oOecBeunBaHNe OPOMHOI BOIBI U
pacTBOpa nepMaHraHara Kajuaus), ruaparanus, noanumepusanus. [lonmustunen, ero cBoiicTea u
npuMeHenue. [lpuMenenune 3TuaeHa Ha OCHOBE CBOMCTB.

AnkanueHb U KayuyKHu. [loarue 06 ankaaneHax Kak yrieBoJ0poiax ¢ AByMs IBOMHBIMU
CBA3sIMH. XMMHUYECKUE CBOMCTBA OyTaaueHa-1,3 u usonpeHa: odecieunBaHe OpOMHON BOABI U
MOJINMEpHU3alus B KaydyKku. Pesuna.

A 71K ¥ H bl. AIETHJIEH, €70 MOTy4YeHHE MUPOIN30M METaHa U KapOuIHBIM cI0ocOO0M. XUMHUECKHE
CBOWCTBA alleTHJIEHA: TOpeHue, obeclBeurBaHue OpOMHOMN BOJIbI, MPUCOEAUHEHHE XJIOPOBOAOPOAA U
ruapatanus. [IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakius noaumepusaniy BUHUIXIJIOPUAA.
[ToMBUHUIXIIOPU U €r0 IPUMEHEHHUE.

b e 13 0 1. [lomyuenne OeH301a U3 TeKCaHa | alleTHIeHa. XUMUYECKHe CBOMCTBA OE€H30J1a: TOPEHHE,
rajJJoreHupoBaHue, HUTpoBaHue. [IpumMenenne 6eH301a Ha OCHOBE CBOWCTB.

He ¢ 1 5. CocraB u nepepadotka Hedtu. Hedrenpoaykrel. beH3nn u moHsTHe 00 OKTAHOBOM YHCIIE.

JemoncTpanuu. ['opeHure MeraHa, 3TuieHa, aleTuiieHa. OTHOILIEHNE METaHa, THIICHA, alleTUIICHA U
OeH30J1a K pacTBOpPY IepMaHraHara kKajaus 1 OpoMHoii Boje. [lonyueHue sTuieHa peakuuen
JeTUApaTalliy 3TaHOJA U IEOIMMEpPHU3aLMK MOJUATUIICHA, alleTHIIeHa KapOUIHBIM CIIOCOO0M.
Pa3noxxenue kaydyka pu HarpeBaHUHU, UCTIBITAHUE MPOTYKTOB Pa3IOKEHUs HA HEMPEIAEIbHOCTD.
Komnnekuust 06pasuoB HedTH U HePTEIPOTYKTOB.

JlabopaTopHble onbIThl. 1. OnpeneneHre 37IeMEHTHOTO COCTaBa OPTaHMYECKUX COSTUHEHUN. 2.
W3zrorosneHue Moienel MoJIeKy1 yriaeBoaopoaoB. 3. OGHapyskeHHe HenpeaeIbHbIX COEJUHEHUH B
KUAKUX Hedrenpoaykrax. 4. [loayueHue u cBoiicTBa anetuieHa. 5. O3HaKOMJIEHHE ¢ KOJUIEKIIUEN
«HedTp 1 mpoayKThI €€ mepepaboTKu».

KonTtpoabsnas pa6ora Ne 1 o reme: «YTi1eBoI0pOAbl U UX NPUPOJHBIE UCTOUHUKI

IIpoexThl: 3aranounsiii yriaepon. HedTb n HepTepOayKTHI.

Hcnonb3zoBanne UKT: IIpezentanus «Ilpupoansiii ra3» IlpesenTanus «YriaeBo1opoabl B )KU3HU
yenoBeka» [Ipesentarus «HedTb»

Tema 3

Kucaopoacoaep:xamue oprannyeckie COeANHEHUsI U UX NPUPOJHbIe HCTOYHUKHU (10u)
EQuHCTBO XMMMYECKOW OpPraHU3alUU KUBBIX OPraHU3MOB. XUMUYECKUM COCTAB KUBBIX OPTaHU3MOB.

C i u p 1 b1. [lomydenne sTanoa OpoKEHUEM TITFOKO3BI U THApaTanyen sTuieHa. [ uapokcuibHas
rpymnmna kak ¢pyHkuuoHanbHast. [IpeacraBienne o BOIOpoIHON CBSA3U. XMMUYECKHE CBOWCTBA 3TaHOJMA:
rOpeHue, B3aUMOIEHCTBHIE C HATPHEM, 00pa30BaHKUE MPOCTHIX U CIOKHBIX IPUPOB, OKUCICHHUE B
anbnerua. IlpuMenenne 3TaHosa Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS U
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MpeynpexKICHHE.

ITonsiTve 0 MpeAEIbHBIX MHOTOATOMHBIX CIIMPTaX. [ IMIEpHH Kak NpeACTaBUTEIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE cUpThl. [IpuMeHenue riumepuHa.

KamenHs il yrons. @ eH o Kokcoxummyeckoe Npou3BoJICTBO U ero npoxykuus. [lonyuenne
(eHoIa KOKCOBaHNEM KaMEHHOTO yTiist. B3anMHoe BiHsiHEE aTOMOB B MOJIeKyJie (peHomna:
B3aUMO/ICICTBHE C TUIPOKCUIIOM HATpHs U a30THOM KucinoTol. [lonukonneHcanus ¢peHona ¢
dopmanpaeruiom B henomodopmanpaernanyio cmony. [Ipumenenue eHosa Ha OCHOBE CBOWCTB.

A np pgeru n sl [lomydenue anpaernioB OKMUCIEHUEM COOTBETCTBYIOIUX CIIMPTOB. XUMHUYECKHE
CBOMCTBa aJbAECTUIOB: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U BOCCTAHOBJIEHUE B
cooTBeTCTBYIOLMH cnupT. [Ipumenenue Gpopmanbaernia u aeranbIeruja Ha OCHOBE CBOMCTB.

Kap6oHoBbi€e KucioT bl [lonyueHue kapOOHOBBIX KMCIOT OKUCIIEHUEM aJIbJIETHI0B.
XUMHUYECKUE CBOICTBA YKCYCHON KUCIIOTHI: O0IIME CBOMCTBA C HEOPIraHUYECKUMU KUCIIOTaMU U
peaknuus dTepupukanun. [I[puMeHeHne YKCYCHOM KUCIIOTH Ha OCHOBE CBOWCTB. BhIcne skupHbIC
KHCJIOTHI Ha IPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM.

CnoxHbIe P upB U XK HuD bl [omyueHne cioxxHbIX 3GUpOB peakuueil sTeprupuKaim.
CroxHble 3¢upbl B IpUpoJE, UX 3HaYeHue. [IpuMeHeHne ca0KHbIX 3(UPOB HA OCHOBE CBOWCTB.

XKupsr kak ciaoxHbIe 3QUpbl. XUMHUUECKHUE CBOHCTBA KHUPOB: THAPOIH3 (OMBUICHHE) ¥ THAPHUPOBAHNE
KUIKUX KUPOB. [[puMeHenne ;xupoB Ha OCHOBE CBOMCTB.

Y raeBo bl YIieBoabl, UX KilacCU(PUKALUA: MOHOCaXapH bl (IJII0K03a), JucaxapHibl (caxapo3a) u
noJjiucaxapubl (KpaxMai U 1eJUTI0103a). 3HaueHUe YIIIeBO0B B )KUBOM NMPHUPOJIE U B KHU3HU YEJIOBEKA.

['mroko3a - BEMIeCTBO C IBOMCTBEHHOM (DYHKIIMEH - albACTUAOCTUPT. XUMUICCKHE CBOHCTBA
IJIFOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTaHOBIIEHHE B COPOUT, OposkeHne (MOJIOUHOKHCIIOE
u cnupToBoe). [IpuMeHeHue riaroKo3bl HA OCHOBE CBOMCTB.

Jucaxapunsl u nonucaxapusl. IlonaTrne o peakuusax NOJIMKOHAEHCALMM U THIPOJIN3a Ha IPUMEpPE

B3aMMOIIPEBPAIIEHHUH: [TIIOK03a <= TMOJIMCaXapul.

JemoncTpanuu. OkucieHue cnupTa B anpaerny. KauectBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTBHI.
Konnexknus «KameHHBIHM yroiib U TPOIYKTHI €0 nepepadoTkn». PacTBopuMocTs (heHoma B BojE Mpu
0OBIYHOM TeMIepaType U Ipu HarpeBaHuu. KauecTBeHHbIe peakiuu Ha ¢peHou. Peakius «cepedpssHOro
3epKajiay ajabJAETUI0B U TII0K03bl. OKUCIIEHNE allbJIETHI0B U TITFOKO3bI B KUCJIOTHI C TOMOIIIBIO
runpokcuaa meau (II). ITonydyeHne ykcyCHO-3THIIOBOTO M YKCYCHO-H30aMUII0BOTO 3¢upoB. Komtekuus
a¢upHbIX Macen. KauecTBeHHas peakuys Ha Kpaxmal.

JlabopaTopHsle onbIThI. 6. CBOlMCTBA STHIIOBOTO ciupTa. 7. CBolicTBa rmnuepuHa. 8. CBolicTBa
dbopmanpaeruaa. 9. CoiictBa ykcycHOH KUCIOTHL 10. CBoiicTBa )upoB. 11. CpaBHEHHE CBOHCTB
PacTBOPOB MbLIAa U CTUPAIBLHOTO nopoiika. 12. CpolicTea rimoko3sl. 13. CBolicTBa Kpaxmaiia.
Kontpoasnas padora Ne 2 o teme: «Kucmopoaocoaepskaiire opraHndecKre COSIUHEHUSD
IIpoexThl: «ITOT AypMaHAIIUN 1 OOKUTAIOLIMHA. ..» (3TUIOBBIM cUPT).3HAUEHHE YTIEBOIOB.
HUcnoan3oBanue UKT: [Ipezentanus «Yraesoas», CD «BuptyanbHas nadopatopusi»

[IpesenTtanust «CiupTs»

Tema 4

A3oTcoaep:kaiime coeTHHEHNsI U UX HaXO0K/1eHHne B :KUBOM npupoe (6u)

A M 1 H bl [lonsiTie 06 amuHax. [lonyyeHne apoMaTH4eCcKOro aMuHa - aHWIMHA - U3 HUTPOOEH301a.
AHWINH KaK OpraHMYecKoe OCHOBaHME. B3auMHoe BIMsHHE aTOMOB B MOJIEKYJIE aHUJIMHA: ocalieHue
OCHOBHBIX CBOMCTB U B3aUMOJEICTBHE ¢ OpoMHON BoioH. [IprMeHeHne aHuIuHa Ha OCHOBE CBOMCTB.

AMUHOKHUC IO T B [TonydeHne aMUHOKHUCIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M OCIIKOB.
XUMHUECKUE CBOMCTBa aMHHOKHUCIIOT KaK aM()OTEPHBIX OPTaHUIECKUX COCTMHEHNN: B3aUMOICHCTBIE
CO IIeJI0YaMH, KUCIOTaMH U APYT C ApyroM (peakuus NoJIMKoHAeHcaun). [lentunnas cBs3p u
nosunenTtuabl. [[pumeHeHre aMrUHOKUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. [Tomyuyenue 6enaKoB peakuen NOIMKOHACHCAIMY aMUHOKUCIOT. [lepBruyHas, BTopuyHas u
TPETUYHAs! CTPYKTYPbI OeTKOB. XUMUYECKHE CBOMCTBA OEIIKOB: TOpPEHHE, ACHATYpals, THAPOIU3 U
LBETHbIE peaky. buoxumuueckue GpyHKIUN OEIKOB.

I'eneTnyeckas CBSI3b MEXAY KJacCaMHM OpPraHUYECKUX COCTUHEHHM.

HyxnenHoBble kucinoTsl. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTuA0B. O0muil miiaH
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ctpoenus Hykieotuaa. Cpasuenue crpoenns u pynkuuid PHK u JIHK. Ponb HyKJI€MHOBBIX KHUCTIOT B
XpaHEHUH U Nepeaayue HacneAcTBeHHON nHopmaln. [ToHsaTHe 0 OMOTEeXHOIOTUN U TEHHOU
UHXEHEPUH.

JemoHcTpaumu. BzaumoaencTBue aMMuaka U aHUIMHA C COJSTHOM KUCIOTOW. Peakius anuinHa ¢
OpomHOI Bo/10H. [loka3zaTenbcTBO HANUYUS (QYHKIIMOHAJIBHBIX TPYIII B PACTBOPAX aMHUHOKHCIIOT.
PactBopeHue u ocaxaeHue 6enkoB. L[BeTHbIEe peakiiy OeIKOB: KCAaHTOIIPOTEHHOBAs U OUypEeTOBasl.
l'openune ntuusero nepa u mepctsiHod HUTH. Moaens mosnekyabl JJHK. Ilepexoasl: aTanon — 3TuineH
STWIECHIIUKOIb —> 3TWIEHNIUKOIAT Menu (II); ataHom —3TaHans — 3TaHOBast KUCIIOTA.
JlabopaTtopHsbie onbIThl. 14. CBOlicTBa OEIKOB.

IIpakTnyeckas padora Nel. VneHTudukanus opraHndecKux cOeInHEHHA.

HUcnoan3oBanue UKT: [IpezenTtanus « AMUHBD, Npe3eHTAUSA « AMHUHOKHUCIIOTHI
Tema 5
Buonoruveckn akTuBHbIE OPraHuvecKue coequHenns (4 u)

® e pm™eHTbl. DepMEHTHI Kak OMOJIOTHUECKUE KaTaIH3aTOPbl 0eIKOBOM mpuposl. OcobeHHOCTH
¢bynkumonupoBanus pepMeHToB. Posib pepMeHTOB B KU3HEAEATEIBHOCTH KUBBIX OPTraHU3MOB U
HapOJHOM XO35IUCTBE.

B utawmuH bl [lonsTue o BuTamunax. Hapymienus, cBsi3aHHbIe ¢ BATAMUHAMU: aBUTAMHHO3BI,
TMIIOBUTAMUHO3BI U TUIIEpBUTAaMUHO3bl. Butamun C Kak peicTaBUTENb BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAaMMH A Kak NPEJCTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bl [loHATHE O TOPMOHAX KaK T'yMOPAJIbHBIX PEryJIsATOpaxX KU3HEAECSITEIbHOCTH HKUBBIX
opranu3mMoB. HCYJIMH U aJipeHalluH Kak MpeacTaBuTen ropMoHoB. [IpodunakTika caxapHoro
nuaoera.

JlexapcTBsa. JIekapcTBEeHHAss XUMUS: OT HATPOXUMHUU J0 XUMUOTEPANUH. ACTUPUH. AHTUONOTHKHU
u nucbakrepnos. Hapkoruyeckue BemectBa. Hapkomanusi, 6ops0a ¢ Hell ¥ mpoduiiakTuKa.

JemoHcTpanuu. PaznoxeHnue nepokcuaa BOIOpoaa KaTrajaazoil CbIporo msica 1 ChIporo kaproders.
Komnexmust CMC, conepxamux 3H3uMbI. Vicnibitanue cpespl pactBopa CMC nHAMKaTOpHON OyMaroii.
Nnmoctpanuu ¢ hoTorpadusiMu >KUBOTHBIX € pa3IMYHBIMU (hopMaMu aBUTaMUHO30B. Kosuiekus
BUTaMHMHHBIX NpenapaToB. VcrpiTaHne cpeibl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHIMKATOPHOH
Oymaroii. MicnipITanre anTevyHoro nmpenapara MHCyJIuHa Ha 6enok. JloMmaiHss, JabopaTopHas u
ABTOMOOWIIbHAS aNTeyKa.

IIpoexTsi: Bemectsa xU3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.
Hcnonb3zoBanne UKT: IIpezenranus «Mup noammeposy

Tema 6

HckyccTBeHHBbIE M CHHTETHYECKHE MoJIUMepPbI (4 1)

NckyccTBeHHBI € MOJTUMeEDP bl [lonydeHne HCKYCCTBEHHBIX MTOJIMMEPOB, KAK IIPOIYKTOB
XMUMHAYECKON MOAM(UKALINY TPUPOIHOTO MOTUMEPHOTO CBIPbs. ICKycCTBEHHBIE BOIOKHA (ALIE€TaTHBIN
1IeJIK, BUCKO3a), X CBOICTBA U MPUMEHEHHUE.

CuHTeTHYECKHUE TOJUM e P bl [lonydeHne CHHTETUUECKUX MTOJIMMEPOB PEAKLIUAMHU
MOJIMMEPHU3ALIMU U NOJIMKOHIeHcanu. CTpyKTypa NOJMMEPOB JIMHEWHAs!, pa3BETBICHHAS U
IIpoCcTpaHCTBEeHHAs. [IpecTaBuTENIN CHHTETUUECKUX TIACTMACC: TTOJIMATUIIEH HU3KOTO U BBICOKOTO
JABJICHUS, TOJIUIIPONWIIEH U MOMUBUHUIXJIOpUA. CHHTETHYECKUE BOJIOKHA: JIABCaH, HUTPOH U KaIlpPOH.

JemoncTpanuu. Komuiekuys niuactMace U u3aenui u3 Hux. Komiekuuy nckycCTBEHHBIX U
CUHTETUYECKH BOJIOKOH M M3ENINI U3 HUX. Pacro3HaBaHue BOJIOKOH 110 OTHOLIEHUIO K HATPEBAHUIO U
XMMHUYECKH PEAKTHBAM.

JlabopaTtopHbie onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3IlaMH MJIACTMACC, BOJIOKOH M Kay4yKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJJaCTMAcC U BOJIOKOH.

Hrorosasi koHTpOJILHasi padoTa Ne3

Coaep:xanue TeM yu4eOHOro nmpeaMera

11 kaacc
Tema 1
Crtpoenue atoma n nepuoanyeckuii 3axkon /I. U. MenaeneeBa (3 4)
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OCHOBHBIE CBEJIEHHUSA O CTPOECHHUHU aTOM a. SAapo: NpoTOHBI U HEUTPOHBI. 1130TOMBI.
DNEeKTPOHBL. DJIEKTPOHHAS 0007104Ka. DHEpPreTUUecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB 4-T0 U 5-T0 Mepuo10B nepuoanyeckoil cucrems /1. 1.
MeneneeBa (nepexoHbIX 1eMeHTOB). [loHaTue 06 opOuTaIsaX. s- U p-opoUTaNU. DIEKTPOHHBIE
KOH(UTypaIii aTOMOB XUMHYECKHX DJIEMEHTOB.

[Tepuonuueckuin 3akoH [ U MenneneeBa B CBETE YUEHHUSI O CTPOECHHUHU
aT oM a. Otkpeitue /. 1. MenaeneeBbIM MepHOIUIECKOTO 3aKOHA.

[Tepuonuueckas cucrema XumMuueckux aemMeHToB . M. Menaeneesa - rpaguueckoe 0ToOpakeHue
MIEPUOINYECKOr0 3aKOHA. PU3HYECKUI CMBICI IOPSAIKOBOIO HOMEpaA JIEMEHTA, HOMepa eproaa U
HOMepa Ipynnsl. BaseHTHBIE 21eKTpOHBI. [ [pUunHBI N3MEHEHUS CBOMCTB 2JIEMEHTOB B IEPUOAAX U
rpynnax (TJaaBHBIX MOATPYIIIAX).

ITonosxeHne Bonopoza B IEPUOIUIECKON cCUCTEME. 3HAUEHUE TIEPUOAUYECKOTO 3aKOHA U
IIEPUOIUYECKON CUCTEMBI XMMUYECKUX 371eMeHTOB /1. 1. MenneneeBa Uit pa3BUTUS HAYKH U
IIOHMMAaHMs XUMHUYECKON KapTHHbBI MUPA.

JemoncTpanuu. Pazimnynsie pOpMbI TEPHOANIECKON CHCTEMBI XUMUYECKUX eMeHToB J1. 1.
Menneneena.

JladopaTopHslii onbIT. 1. KoHCTpynpoBaHue nepruogndeckoi Tabauiibl 3JIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Hcnoab3zoBanue UKT: npeserranus «CtpoeHue atomay, BUAOPIbM «Bemukuii 3aKoH»
IIpoexr: «Mmenem /. 1. MenneneeBa»
Tema 2
Ctpoenue BemecTBa (14 4)

Nouuas xuMuueckas cBs3b. Karrnonsr u annonsl. Kitaccupukamnus nonos. FloHHbIE
KpUCTaJIIINYECKHe pemeTkd. CBONCTBA BEUIECTB C ITUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XUMHUYECKas CBs3b. DNEKTPOOTpULIATENbHOCTS. [lonsipHas u HenoisipHas
KOBaJIGHTHbIE CBsI3U. Jlumnoiib. [1onapHOCTH CBA3H U NOJISPHOCTH MOJIEKYJIbl. OOMEHHBINH U TOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUs KOBAJCHTHOU CBSI3U. MOJIEKYJISIpHbIE U aTOMHBIE
KpUCTAJIIINYECKHE pemeTkd. CBONCTBA BELIECTB ¢ ’TUMH TUIIAMU KPUCTAIUIMYECKUX PELIETOK.

MeTannuuyeckas XUMHUUYecKas CBA3b. OcOOEHHOCTH CTPOCHHUS ATOMOB METAJIJIOB.
Mertannndeckast XMMU4ecKasi CBSI3b U METAJIMYECKAs KpUCTaJUIn4YecKas penieTka. CBOMCTBA BEIECTB C
9TUM THIIOM CBSI3H.

BonopoagHas xumMmudyeckas CBi3b. MeXMONEKyJIsIpHas U BHyTPUMOJIEKYJIIPHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJIOPOIHON CBSA3U JJISi OpraHU3alMU CTPYKTYP OHONOIMMEPOB.

ITo 1 u M e p bl [ImacTMacchl: TEPMOILIACTBI U PEAKTOILIACTBI, UX NIPEACTABUTEIN U IPUMECHEHHUE.
Bosokna: npupoaHblie (pacTUTEIbHBIE U )KUBOTHBIE) U XUMUYECKUE (UCKYCCTBEHHBIE U CUHTETUYECKUE),
UX NPEACTABUTEIIN U IPUMECHEHHUE.

[a3000pa3HoOe COCTOSSHUE BeIlecTBa. Tpu arperaTHbIX COCTOSIHUS BOJIBI.
OcobeHHOCTH CTPOCHHMS Ta30B. MOJSIPHBIM 00hEM ra3000pa3HbIX BEIIECTB.

[Tpumepbl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3MYX, IPUPOAHBIH ra3. 3arpsisHeHre aTMOC(epsbl
(KUCTIOTHBIC JTOKIH, TAPHUKOBBIHN 3 (deKT) u 60pbda ¢ HUM.

[TpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIIIEKUCIIbII ra3, aMMuak, 3TuiieH. Ux
MOJIyYeHHE, COOMpaHKe U paclio3HaBaHUE.

XKunkoe coctossHme Bem e cTBa. Bona. [lorpednenne Boabl B OBITY U HA POU3BOJICTBE.
JXKecTkocTh BOABI M CIOCOOBI €€ YCTPaHEHHUS.

MuHepanbHbIe BOJbI, UX HCIIOIB30BaHUE B CTOJIOBBIX U JICYEOHBIX LIETISIX.

Kuaxue KpucTauIbl U UX IPUMEHEHHE.

TBepmnoe cocTossHUE Be e CTBa. AMOp(dHBIE TBEp/IbIC BELIECTBA B MPUPOJ]

U B )KM3HH 4Y€JI0BEKa, UX 3HAYCHHE U puMeHeHue. Kpucrammyeckoe CTpOeHUE BEIECTBA.

HAucnepcHbie cucTeM bl [loHsATHE O AMCTIEpPCHBIX cucTeMax. JlucnepcHas dasza u
aucrepcuoHHas cpena. Kinaccugukanus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS IUCTICPCHON Cpebl M JUCTIEPCUOHHOM (ha3bl.

I'pyboaucniepcHble CUCTEMBI: SMYJIBCUH, CYCIIEH3HH, a3PO30IIH.
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TOHKOIUCTIEPCHBIE CUCTEMBI: TEJIH U 30JIH.

CocTaB BemecTBa U CM e c e . BemecTsa MOJIEKyIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSI.
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB.

[ToHsiTHE «10JI9» U €€ pa3HOBUIHOCTH: MaccoBas (J10JIs SJIEMEHTOB B COEIUHEHUH, 1011 KOMIIOHEHTA
B CMECH - JI0JIsl IPUMECEH, /10151 pACTBOPEHHOIO BELIECTBA B pacTBOpE) U 0ObeMHas. Jlonst BeIxoaa
MIPOJYKTa peakLUu OT TEOPETUUECKH BO3ZMOXKHOTO.

JemoHcTpanuu. Moaenb KpUCTAIUTMYECKON pelIeTky Xaopuaa Hatpus. OOpasisl MHHEPAIoB ¢
MOHHON KPUCTAJUIMYECKOHN PELIETKON: KaJlbLUTa, raJIuTa. MoJen KpUCTAIUIMYECKUX PEIIETOK «CYXOTro
apnay (WM Hoaa), anMasa, rpadura (i kBapua). Mogens monekyssl JJHK. O6pa3ub! miactmace
(penonodpopmanbaeruiHble, MOJINYPETaH, MOIUITHIICH, MOJUIPONUIIECH, TOTUBUHIWIXJIOPUI) U U31ETH
u3 HuX. OOpasiibl BOJIOKOH (LIEPCTh, IIEJK, alleTaTHOE BOJIOKHO, KalIPOH, JIABCAH, HEUJIOH) U U3AEIus U3
Hux. OOpas3ibl HEOpraHUYEeCKUX MOJIUMEPOB (cepa IIacTHUeCcKasi, KBapll, OKCUJ aTFOMUHUS, IPUPOIHBIE
QTIOMOCHJTMKATHI). MOJIesTh MOJISIpHOTO 00bheMa Ta30B. Tpu arperaTHbIX COCTOSIHUS BOIbI. OOpa3isl
HaKUIM B YallHUKEe U TpyOax LEHTPAIbHOI0 OTOIICHUs. JKeCTKOCTh BOJBI U CIIOCOOBI €€ yCTPAHEHUSL.
[TpuGops! Ha KUIKUX KpUcTayuTax. OOpa3Ibl Pa3TMYHBIX IUCTIEPCHBIX CUCTEM: IMYJIbCUH, CYCIICH3HH,
a’po3oJieid, reneit u 3oi1ei. Koarymsamus. Cunepesuc. Dpdext Tunnans.

JlabopaTopHble onbIThI. 2. OnpeiesieHre TUIa KPUCTAJUTMUECKOM PEIIeTKY BEIIeCTBA U ONTUCAHNE
ero cBOMcTB. 3. O3HaKOMIIEHHE C KOJUIEKIIMEN MTOJIMMEPOB: IIACTMACC U BOJIOKOH U U3JENHNA U3 HUX. 4.
HcnpiTanne BO/bI Ha dKECTKOCTb. Y CTPaHEHUE KECTKOCTH BOJBL. 5. O3HaKOMJIEHHE C MUHEPATIbHBIMU
BoaMH. 6. O3HaKOMJIEHHE C AUCIIEPCHBIMUA CUCTEMAMHM.

IIpakTHyeckas padora Nel. [lonyuenue, coOupaHue U pacro3HaBaHUE T'a30B.

HUcnonb3zoBanne UKT: npesentanus «Xumundeckas cBsi3b», « CTENEHb OKUCIEHU», « Teopus A. M.
O0yTtiepoBay», «Ilonumeps», «PacTBOpb»

IIpoexThl: «MuHEpanbHbIE BOJbI, UX HCIIOIB30BaHUE B CTOJIOBBIX U JIEYEOHBIX LIEISIX»

KP Ne 1 o teme: «CTpoeHue BemecTBa»

Tema 3

XumMu4eckue peakuuu (8 u)

Peaxnuu, ngpymue 6e3 HU3MEHEHHUS coOCTaBa BellecCTB. AJUIOTponus U
QJJIOTPONHbIE BUAOU3MEHEHHs. [IpUYrHbI aJUT0TPONIMHU Ha IpUMepe MOJU(PHUKAIUN KUCIOpO/a,
yriepona u ¢pochopa. O30H, ero OMOTOTHIECKasT POJIb.

W3omepsl u uzomepus.

Peaxnuuu, ngymume c M3BMEHEHHEM cOCTaBa BellecCTB. Peakunun coenuHenus,
pas3ioKeHus, 3aMelIeHNUs] 1 0OOMEHA B HEOPIraHWYECKON M OPraHNYeCcKON XUMHH. Peakin 3K30- 1
sHAOoTepMUUYecKHe. TermmoBoi 3P ekT XuMUIECKON peakiiui 1 TEPMOXUMHUUYECKHE YpaBHEeHH. Peakiun
TOpPEHUs, KaK YaCTHBIN CIIy4ald 9K30TEPMHUUECKUX
peaKIuid.

CKOpPOCTh XMUMHUUYECKOMN peakiluu.

CKOpOCTh XMMHUYECKOHN peakiu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT IPUPOIbI
pearupyrorx BeIecTB, KOHIEHTPALMK, TEMIIEPATYPHI, IIOAAN TIOBEPXHOCTH CONIPUKOCHOBEHUS U
Karanusaropa. Peaknuu romo- u rereporenssie. [lonsatre o katanuse u karaauzaTopax. DepMeHTHI Kak
OMOoJIOTHYECKHEe KaTalu3aTOPbl, 0COOCHHOCTH MX (YHKIIMOHUPOBAHUSI.

OO0paTUMOCTh XUMHUUYECKHUX peakiui. HeoOpatumbie n 00paTUMbIe XUMUYECKHE
peaxiy. COCTOSIHUE XUMUYECKOTO PaBHOBECHS JUIsl 0OPaTUMBIX XUMHUECKUX peakuuii. CriocoOsl
CMEILEHHs] XMMUYECKOI0 PaBHOBECHS Ha ITpUMepe CUHTe3a amMuaka. [IoHaTHe 06 OCHOBHBIX HayUHBIX
MIPUHLIMIIAX IPOM3BOACTBA HA IPUMEPE CUHTE3a aMMHUaKa UM CEPHOM KHCIIOTBHI.

Ponapsr Boab B XUMHUUYECKOHU peakuuu UctuaHbIe pacTBOpBL. PacTBOpUMOCTH 1
KJ1accu(UKaus BEIIECTB 10 3TOMY MPU3HAKY: PACTBOPUMBIE, MATOPACTBOPUMBIE U HEPACTBOPHMBIE
BEIIECTBA.

ONEKTPOIUTHI U HEITEKTPOIMUTHI. DIIEKTPOIUTHYECKAs Aucconanns. KuciaoTel, OCHOBaHUS U COJIH C
TOYKH 3PEHUS TEOPUH DIEKTPOIUTHIECKON TUCCOLMALINH.

XHMHYECKUE CBOWCTBA BOJBI; B3aUMOECHCTBHUE C METAJIJIAMH, OCHOBHBIMHU M KMCJIOTHBIMU OKCHJIaMH,
pasnoxeHue U 00pa30BaHUE KPUCTAIUIOTUAPATOB. Peakuuu rupatanuy B OpraHuu4ecKol XUMHUU.
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mnponus OpraHUYECKHUX M HEOPTAaHUUYECKHUX COe€/aUHeH U il. HeoOpatumsrit
ruaponus. O6paTUMBINA THIPOIU3 COJNEH.

[M'uaponu3 opraHU4YeCcKuX COCTMHEHUN U €ro MPAKTUUEeCKOE 3HAUCHHE JIJISl TTOJTYYSHHS THIPOJIU3HOTO
cnupTa U MbUIa. bronoruueckast pois THAPOIK3a B MIIACTUYECKOM U DHEPTeTUYECKOM OOMEHE BEIECTB
Y DHEPTUH B KJICTKE.

OKHCIAUTENAbHO-BOCCTAHOBUTENbHBIE peakIiuU CTeNeHb OKUCICHUS.
Omnpenenenue cTerneHn OKUCIIeHus 1o Gopmyiie coeauaenus. [loasaTne 06 OKUCIUTENBEHO-
BOCCTAHOBUTEIBHBIX peakuuax. OKHCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEb.

DA eKTpoJu3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIH Mpoliecc. DIEKTPOIU3
pacIyIaBoB U paCTBOPOB Ha IpUMepe Xjaopuaa HaTpus. [IpakTuueckoe NpUMEHEHHUE 3JIEKTPOIIH3a.
DNEKTPOIUTUYECKOE MOITYUEHUE aTFOMUHUSL.

Jemouncrpanuu. [IpeBpamienue kpacuoro docdopa B 6emnbiit. O30naTop. Moaenu Monekyn #H-OyTaHa
1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MPUPOJIBI BEIIECTB HA TIPUMEPE B3aUMOICHCTBUS
PacTBOPOB Pa3IMUHBIX KUCJIOT OJMHAKOBON KOHLIEHTPALIMHU C OJMHAKOBBIMU IPAHYJIaMU LIUHKA U
B3aUMOJICHCTBUS OJJMHAKOBBIX KYCOYKOB Pa3HBIX METAJLJIOB (MarHus, IIMHKA, JKeJie3a) C COJISTHOM
KHCIOTOMN. B3anMoelicTBre pacTBOPOB CEPHOM KUCIOTHI C PACTBOPAMH THOCYJIb(aTa HaTPHs
pa3IMYHOM KOHILIEHTpAlMK U TemnepaTypbl. Monens kunsiero cios. PaznoxxeHnue nepokcuaa
BOJIOpOia ¢ MOMOIIIBIO KaTanu3aTopa (okcuaa Mapranua (IV)) u karamasbl CbIpOro Msica 1 ChIporo
kaprodens. [Ipumepsl HeoOpaTUMBIX peakuil, UIYIIKUX ¢ 00pa30BaHUEM OCAJKa, ra3a WIH BOJBI.
BsaumoneiictBue nutus u Hatpus ¢ Bogou. [lomyuenue okcuna docdopa (V) u pacTBopeHuE €ro B
BOJIE; UCIIBITAHHUE MOJyYEHHOT0 pacTBopa JlakmycoM. O6pasibl KpucTauioruapaTos. Mcnbsitanue
PacTBOPOB 3JIEKTPOJIMTOB U HEAJIEKTPOJIUTOB HA MIPEAMET IUCCOLMALIUNA. 3aBUCUMOCTh CTEIIEHU
AIIEKTPOIUTUIECKOHN TUCCOIMANINN YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. [ maponns kapouma
Kanpius. ['uaponus kapOOHATOB IIETOYHBIX METAJUIOB M HUTpaToB HKa Uiy cBuHIa (I1). [lomyuenue
MbLIa. [IpocTeime OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN; B3aUMO/ICICTBHE [IMHKA C COJISTHOM
KHCIIOTOH | Kenesa ¢ pacTtBopoM cynbdara meau (II). Mozaens anektponusepa. Mozensb J1eKTpoInu3HON
BAHHBI JUIsI IOJTYYEHUSI ATTFOMUHUSL.

JlaGopaTtopHble onbIThI. 7. Peakius 3aMeleHnst Mey *Keae30M B PaCTBOPE MEIHOTO Kymopoca. 8.
Peakuuu, uayme ¢ oOpazoBaHreM Ocajika, raza u BoJbl. 9. [lonydyeHne kucaopoia pa3iokeHneM
MePOKCHIA BOJAOPOIa ¢ ToMoIbio okcuaa maprannia (IV) u katamassr ceiporo kaprodens. 10.
[Tonyuenue Bogopoaa B3aUMOJAEHCTBUEM KUCIOTHI ¢ HMHKOM. 11. Paznuunbie ciayyau ruiposnsa coJiei.
Hcnoan3oBanne UKT: npezenrtanus « TUnbpl XUMHUYECKUX peakuiny, « CKOpOCTh XUMUYECKUX
peakuuii», «OBPy, Buneopparment «TemnnoBoit 3¢ ekt XuMHIeCKOl peakium
IIpoexThl: «OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI, (POPMUPYIOIINE OOIUK 3eMITH»

KP Ne 2 o reme: «XUMHUECKUE PEAKIIAN»
Tema 4
BemecTBa n ux cBoiicra (9 u)

M e T a 11 1 bI. B3aumoieiicTBiE METAIIOB C HEMETAIAMH (XJIOPOM, CEPOM U KHUCIIOPOJIOM ).
B3aumojeiicTBUE 1IET0YHBIX U LIEIOYHO3EMEIbHBIX METAJUIOB C BOJIOM. DIEKTPOXUMUUECKHUH Pl
HanpsHKEHUH MeTauioB. B3auMoencTBe METAIIIOB ¢ PaCTBOPAMHM KUCIIOT U COJIC. ATIOMUHOTEPMHUS.
B3aumoseiicTBue HaTpUs C 3TAHOIOM U (DEHOJIOM.

Koppo3zus metamios. [ToHsiTHE 0 XUMUUECKON U AIEKTPOXUMUYECKONU KOPPO3UH MeTaiuoB. CriocoOb!
3allUTHl METAJIOB OT KOPPO3UHU.

He M e Tan bl CpaBHUTENbHAS XapaKTEPUCTHKA TaJOreHOB Kak HarOosiee TUITHYHBIX
npeacTaBuTeneil HemetawioB. OKUCIUTEIbHbBIE CBOMCTBA HEMETAIOB (B3aUMOICMCTBUE C METAJNIAMU U
BOJI0poAoM). BoccTaHOBUTEIEHBIE CBOMCTBA HEMETAIIOB (B3aMMOICHCTBHE C OoJiee
3JEKTPOOTPHUIIATEILHBIMA HEMETAIIJIAMHU U CIIOKHBIMHU BEIIECTBAMU-OKUCIUTESIMU).

Kucnors Heopranmueckue u opranuye ckue. Kinaccudukanus Kucior.
XUMHUECKUE CBOMCTBA KUCIIOT: B3aMMOJICUCTBUE C METAJJIAaMHU, OKCUAMHU METaJNIOB, THAPOKCHUIAMU
METaJIJIOB, COJISIMHU, ciupTaMHu (peakius dtepudukainun). OcoObie CBOMCTBA a30THOM U
KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

OCcHOBAaHUS HEOpPraHUu4YecKue U oOpraHuyeckue OcHOBaHUS, UX KJIacCU(UKALINS.
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XHWMHMYECKUE CBOMCTBA OCHOBAHUI: B3aUMOJICUCTBUE C KUCIOTAMHM, KUCIIOTHBIMU OKCUAAMU U COJISIMH.
Pa3nosxeHne HepacTBOPUMBIX OCHOBAHUH.

C o 1 u. Knaccuduxanus comneii: cpeHue, KUCIIbIe 1 OCHOBHBIE. XMMHYECKHE CBOMCTBA COJICH:
B3aMMOJECHCTBHE C KUCIOTaMHU, 1eJI09aMH, MeTajlaMu 1 cossaMu. [IpencraBurenu conet 1 ux
3Ha4YeHHe. XJIOpH] HaTpHs, KapOOHAT Kablus, (pocdar Kanbiys (CpeHNE CON); THAPOKAPOOHATHI
HATpUs U aMMOHHUSI (KUCTIBIE coln); ruapokcokapOoHat meau (II) - manaxut (ocHOBHas COIb).

KadecTBeHHBIE peakiiuy Ha XJIOPHI-, CyTb(aT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHUS, KATHOHBI
xenesa (I1) u (I1I).

'eneTnuyeckas CBA3b MEXJAYy KJIaCCaMU HEOPraHMUYECKUX U OpPTaHU4YeEC
KHX COe€JHUHeHH . [IonaTue o reHeTHYeCKoN CBA3U U FTEHETUUECKUX psafax. 'eHeTnueckuil psag
Metamia. ['eHeTnueckuii psig HemeTtaa. OCOOEHHOCTH F€HETUUECKOT O psiJia B OPraHUYECKON XUMUU.

Jemoncrpanuu. Komiekuus o6pa3noB MetamioB. BzanMoneiicTBre HaTpusi U CypbMBI C XJIOPOM,
JKenesa ¢ cepo. ['opeHne Maraus u allfOMUHUS B KUCJIOpoie. B3auMoaeiicTBue me109H03eMeENbHBIX
METAJUIOB C BOJOW. B3aumoaencTBue HaTpus ¢ 3TaHOJIOM, LIMHKA C YKCYCHOW KUCIIOTOM.
AmomuHoTepMus. B3anMoaencTere Meu ¢ KOHLIEHTPUPOBAHHON a30THOM KUCIIOTOW. Pe3yibrarhl
KOPPO3HMH METAJUIOB B 3aBUCHUMOCTH OT YCJIOBUI ee npoTekanus. Komnekuus o0pa3ioB HeMETaIOB.
B3aumoneiicTBue XJ10pHOU BO/BI C pacTBOpoM OpoMuja (noanaa) kanus. Kosnekuus npupoIHbIX
OpraHu4eckux KuciaoT. Pa30aBieHne KOHLIIEHTPUPOBAHHON cepHOIl KucnoThl. B3anMoneiicteue
KOHIICHTPUPOBAHHOMW CEPHOM KUCIIOTHI C cCaXapoM, IEJUTI0NI030M U Mebio. OOpa3Ibl MPUPOIHBIX
MHUHEpAJIOB, COJIEPKAIIUX XJIOPUA HATPUsl, KapOoHAT Kajblys, pochaT KalbLus U THIPOKCOKapOOHAT
meau (I1). O6pa3ip TUIIEBBIX MPOYKTOB, COACPKAIINX THAPOKAPOOHATHI HATPUS K AMMOHUS, HX
CIOCOOHOCTH K pa3jioKeHUIo Ipu HarpeBaHuu. ["amenue coapl ykcycoMm. KauecTBeHHbIE peakliuy Ha
KAaTHOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. McnbiTanue pacTBOPOB KUCIIOT, OCHOBAHUI U COJIEH MHAUKATOpaMHu. 13.
B3aumoneiicTBue coistHON KUCIOThI U pacTBOpa YKCYCHOM KUCIIOThI ¢ MeTaiiamu. 14. Bzaumoneiicteue
COJIIHOM KHMCJIOTBI U PACTBOPA YKCYCHOM KHUCIIOTBI C OCHOBaHUsAMU. 15. BzaumopeiicTBue consHon
KHUCJIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI ¢ cosisiMu. 16. TlomydeHnne u cBolCTBa HEPACTBOPUMBIX
ocHOBaHMH. 17. ['MApOIN3 XJTOPUAOB U allETATOB IIEJIOYHBIX METALIOB. 18. O3HaKOMIIEHUE C
KOJUISKIUSIMH: ) METAJUIOB; 0) HEMETAJIOB; B) KUCIIOT; ') OCHOBAHMIA; /1) MUHEPAJIOB ¥ OMOJIOTHYECKUX
MaTEPHAIIOB, COAEPKAIUX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne2. Pemenue skcriepuMEHTaIbHBIX 3371a4 Ha UACHTUDHUKALHIIO
OpPraHUYECKUX ¥ HEOPraHMYECKUX COCIUHCHUMN.

Hcnonb3zoBanne UKT: npezentanus «Metamiel», «MeTtannyprus», « OCHOBaHUSD
IMpoexkThi: KucioTel B ipupoae
KP Ne 3 o teme: «BemecTBa u ux cBOcTBa»

TemaTnueckoe miIanupoBanue Kypca xumuu. 10 kimacca

No/m. Tema lpumeprrre
CPOKH
K.p. | ILp. | JLo. K.p. ILp.
1 Beenenne
Tema 1.
Teopus cTpoeHHsI OPraHuYecKUX COeAUHeHHH (3 u)
2 Tema 2. Nel No 1-5 | Ypox
Yraesoaopoas! U MX NPHPOJHBbIE HCTOYHHUKH (8 u) Ne 11
3 Tema 3. No2 Ne 6- | Ypok
Kucsiopoacoaep:xaimue oprannyeckue coeinHeHUs 13 Ne 21
U UX NPUPOIHbIE HCTOYHUKH
(10u)
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4 Tema 4. Nel | Nel4 Ypok
A3oTcoaeprkainiue coeJMHEHHS] U UX HAXO0KIECHUE B No 27
JKMBOM npupoae (6u)
5 Tema S.
Buonornyeckn akTuBHbIE OPraHMYECKHUe
coeqnuHenus (4 u)
6 HckyccTBeHHBbIE M CHHTEeTHYECKHE MOJUMepbI (4 y) | Ne3 | Ne2 | Nel5 | Vpok Ypok
Ne 35 Ne34
HTroro 3 2 15
Kanennapno-remarudeckuii niaas. 10 kiace
Ne Jlata HanmeHnoBaHue pa3niesioB u TeMm Tun Bun
ITnanup. | Gakrwu. ypoka | KOHTpOJIA
Tema 1. Beeoenue. Teopusa cmpoenus op2anuieckux coeOuHeHuil
1 IIpeamer oprannueckoit xumun. Heoprannueckue u YOH3 | UP[
OpraHryYecKHue CoeIMH. BaleHTHOCTD.
2 OCHOBHBIE TIOJIOKEHUSI TCOPUU XUM. CTPOEHUS OPT. YOH3 | @O
COEIMHEHUI.
3 OcHOBHbIE IOHATHS OpraH. XUMHUH: TOMOJIOTH U YOVP | CP
TOMOJIOTHYECKHUE PSIJIbI, U30MEPhl U H30MEpHsl
Tema 2. Y2nee000poodvt u ux npupooHnvie UCMOYHUKU
4 ITpuponHsblii raz. AJIKaHsbl. YOH3 | @0
5 AJIKEHBI. DTUJIEH, €T0 MOJIyYE€HHUE, CBOMCTBA, MPUMEHEHHUE. YOH3 | @0
6 Ankanuensl. Kayuyku. Pe3una YOH3 | CP
7 ATNKUHBI. AUETUJIEH, €T0 TOJTy4YeHHE, CBOKCTBA, YOH3 | UPK
IIPUMEHEHUE.
8 HedTs, e€ coctaB u nepepaboTka. YOH3 | CP
9 ben3ou: moaydeHue, CBOMCTBA, IPUMEHEHHE. YOH3 | UP
10 O06o001IeHre 3HAHU U pelIeHHE 3a/1a4 110 TeMe YOoyP | CP
«YTIIeBOIOPOABD)
11 Konrponsnas padora 1 mo Teme «YTIIeBOIOPOIBI U UX YPK | KP
MIPUPOJIHBIE HCTOUHUKI
Tema 3. Kucnopoocooepicaujue coeOuHenus u uUx HAXO0HCOCHUE 8 HCUBOU NPpUpooe
12 XHUMHUYECKUHN COCTAB KUBBIX OPraHU3MOB. YOH3 | UPK
13 Crnuptsl. [lonydenue, puznueckue u xumudeckue cpovictea | YOH3 | @O
ATaHOJa, IPUMEHEHHE.
14 MHOroaToMHbI€ CIMPTHI YOH3 | UP]]
15 DeHOJI: TOTyYeHUe, CBOMCTBA, IPUMEHEHHE. YPK | IIP
16 AJIbJIETU]IBL: TIOTYYE€HHUE, CBOMCTBA, TPUMEHEHHUE. YPK | KP
17 KapOoHOBBIE KUCIIOTHI: TIOIY4YEeHUE, CBOMCTBA, puMenenue. | YOH3 | UP/]
18 CnoxHble 3(UpHI U )KUPBI, UX M0JTy4YeHUE, CBOWCTBA, YOH3 | ©O
IPUMEHEHUE.
19 Yraesoasl. ['mroko03a: nojryyeHne, XMMUYECKHE CBOMCTBA U YOH3 | UPJ]
IPUMEHEHUE.
20 O606menue 3Hanuit o Teme: «Kucmopoacoaepix. YOVP CP
COEJIMHEHUS
21 KonrponsHas padota 2 no teme: «Kucnopoaconaepx. YPK KP

COCAUHCHUA»

Tema 4. A3omocodeprcawjue coeOUHEHUA UX HAXOHCOCHUE 8 HCUBOU NPUPOOe
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22 [Tonsitue 06 amunax. CBoiCTBa, MOTydeHUue u npumenenue | YOH3 | @O
AHWJINHA.

23 AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPTaHUYECKUE YOH3 | UP[]
COEJIMHEHMUSI.

24 [lentuanas cBsi3b M nonunentuabl. [Ipumenenue YOH3 | T
AMHUHOKHCIIOT.

25 benku, ux ctpykrypa, buoxumuueckue GyHKIUU U YOH3 | CP
CBOWCTBA.

26 HyxkiienHOBBIE KUCIIOTBI YOH3 | UPK

27 ITP Ne 1 Pemienue sxcriepuMeHTaIbHBIX 33/1a4 Ha YPK | IIP
UACHTU()HUKAIIMIO OPTaH COeTMHEHUH.

Tema 5. Buonozuuecku akmugHbvle op2anuyecKue coeOuHeHus

28 depMeHThI KaK OHOJIOTHYEeCKHE KaTaJIn3aTOpPhl. YOH3 | T

29 Buramunsl YOH3 | CP

30 [ToHsiTHE O TOPMOHAX. YOH3 | CP

31 JlekapcTBennas xumus. HapkoTnueckue BeniecTna. YOH3 | T

Tema 6. HckyccmeenHble u cuHmMemu4ecKue opeaHuieckue coeOuHeHus
32 ITosrydyeHne UCKYyCCTBEHHBIX MTOJIMMEPOB: alleTaTHeIl menk, | YOH3 | UPJ
BHCKO3a. CHHTETHYECKHUE TIOJIMMEPHI, UX CTPYKTYpa,
MOJIy4€HHUE, OTACNbHbIEC MPEICTABUTENH.

33 HTorosasi KOHTpoJIbHAs paboTa YPK | KP
34 ITP Ne 2 Pacrnio3HaBaHue IIJIACTMACC, BOJIOKOH. VYPK | IIP
TeMaTuueckoe INIAHUPOBAHUE KypCa XUMMHH. 11 xaacca

dopma KOHTPOJIs IIpumepHbIe cPpOKHN
No/m. Tema
K.p. ILp. Jl.o. K.p. ILp.
1 Tema 1. Nel
Crpoenue aTtoma u
nepuoanyeckuii 3axkon JI. U.
MenneneeBa (3 4)
Tema 2. Ne 1 Ne 1 Ne 2-6 Ypok 16 Ypok 17
2 Crpoenue BemectBa (14 1)
3 Tema 3.
XuMnueckue peakuunu (8 u) No 7-11
4 Tema 4.
BemectBa u ux cpoiicrBa (9 u) Ne 2 Ne2 Ne 12-18 Ypok 34 VYpok 33
Hroro 2 2 18
Kajnenpapno-remaruueckuii mias. 11 kiacc
No Jara HaumenoBanue pas3zienos u TeM Tum ypoxka Bun
nian ‘ paxm KOHTPOJIA
TemaNel. Ctpoenune aroma u nepuoanyeckuii 3axkon /.. MenneneeBa(3uaca)
1 OCHOBHbBIE CBEJICHUSI O CTPOEHUU aToMa. YOH3 ureniq
2 CtpoeHue aTOMOB 3JIEMEHTOB OOJIBIINX YOH3 D@0
MIEPUOJIOB

3 Ilepuonnueckuii 3akon /.. Menneneena B YoyP CP
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CBCTC YUCHU O CTPOCHHHU aTOMaA.

TemaNe2. Ctpoenne BemecrBa(144coB)

4 HoHHas xumuyeckas CBsi3b YOH3 D0

5 KoBasieHTHast XuMHuuecKasi CBS3b. YOH3 D0

6 Merajuinueckas XUMHUYECKasi CBS3b. YOH3 CP

7 Bonopoanas xumudeckas CBs3b. YOH3 UPK

8 [TosnmmMmepsl. IlnacTmaccsl. YOH3 CP

9 [Tonumepsl. BonokHa. YOH3 up

10 ["a3000pa3HOe COCTOSTHUE BEIIECTBA. YOH3 CP

11 Knnkoe cocTosHue BemecTBa. YOH3 0]

12 TBepaoe cocTosIHUE BEIIECTRA. YOH3 UPJ]

13 JlucniepcHble CUCTEMBL. YOH3 HUPK

14 Cocras BeliecTBa U CMeCeu. YOH3 D0

15 BemecTBa MoneKyIIpHOro U HeMoJleKysipHoro | YOH3 HUPJ]
CTpoeHHMsI. 3aKOH IOCTOSIHCTBA COCTAaBA BELIECTB

16 [NpaxTrueckas pabora Nel o reme: «Ilomyuenue, | VPK 1P
cobupaHue U Pacrio3HaHUE T'a30B»

17 KP Ne 1 no teme: «CtpoeHue BeliecTBa» YPK KP

Tema Ne3. Xumnueckne peakunu(84acon)

18 Peakium, nnymmue 6e3 n3mMeHeHust cocrana Beiects| YOH3 UPJ]

19 Peakium, naymme ¢ u3MeHeHue coctaBa Bemectsa. | YOH3 T

20 CKopocTh XUMHUYECKOH PEAKIHH. YOH3 CP

21 OOpaTUMOCTh XMMHYECKUX PEAKIHH. YOH3 D0

22 Ponb BoAbI B XUMHUYECKOW PEaKIIHH. YOH3 UPK

23 I'uaponns opraHMYeCKUX U HEOPraHUYECKUX YOH3 @0
COEIUHEHUH.

24 OKuCIUTENFHO —BOCCTAaHOBUTEIb-HbIE PEAKLIUT YOH3 i

25 Onekrposms. YOH3 HUPK

TemaNe4. BemecTBa u ux cBoiictBa(94acon)

26 Mertasisbl. YOH3 D0

27 Hewmeranibl. YOH3 HUPJ[

28 KucnoTsl HeOpraHu4eckue U OpraHu4ecKue. YOH3 T

29 OcHOBaHHsI HEOPTAHMYECKUE U OPTraHUYECKHE. YOH3 CP

30 Counn. YOH3 HUPK

31 I'enernueckas cBsA3b MEXKY KiIacCaMU YOH3 CP
HEOPraHWYECKUX COCIMHEHUN

32 ['enernueckas cBsA3p MEXKY KiIacCaMU YOH3 CP
OPraHNYECKHX COCTMHEHUMU.

33 HTorosast KOHTpOJIbHAs paboTa. YPK KP

34 [IpakTuueckas padora Ne2 o teme: «Pemenue VPK 1P
AKCIIEPUMEHTAIBHBIX 33724 HA UICHTU(DUKAIIUIO
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTBY.

HCHOJILISyCMbIC COKpalmieHus:

Buasbl kouTpoOJIA:
®O — ¢poHTaNBHBII ompoC.

WNPJl — unnuBuayanpHas paboTa y TOCKH.
NPK — uHauBuayansHas paboTa 1Mo KapTOvKaMm.
CP — camocTosdrenbHas padora.

[TP — npoBepouHas pabora.
T — TecToBas pabora.
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TII -TBOpYECKHIA TPOEKT
TP - TBopueckas paboTa

Tuns! ypokos:
YOHM - ypok OTKpBITHS HOBbIX 3HaHUI
YOMH- ypok 00111eMeTo 1070 HYeCKO HanpaBIeHHOCTH
YOVYP - ypok oTpaboTKu yMEHUH 1 pediekcuu
YPK - ypok pa3BuBaroLiero KOHTpOJIs

IlepeyeHb y4eOHO-MeTOAUYECKOT0 OOecneyeHmst

Cnucok simreparypsl o Kypey Oprannyeckas xumus — 10 kiaace
OcHosnasn
1. Ilpumepnas nporpamma «Xumus 10-11 xknacee» - M., «IIpocsemenue» 2010r,
2. Pabouas nmporpamma O.C.I'abpuensna, coorserctByromas PI'OC COO - M.: «Jlpoda», 2013 1.
3. «Xmmus. 10 kmacen: O.C.I'abpuemnsa; - M.: JIpoda. — 2013 rox
Jononnumenvnan

1.  O.CTIabpuensH, U.I'.OcrpoymoB Xumus 10 kracc: HactonpHas kaura. — M.: JIpoda, 2004 ro;
2. O.CTIa6puensn, N.I.Octpoymos, E.E. OctpoymoBa Oprannudeckass XumMusi B TECTax, 3ajayax,

ynpaxkaenusix, 10 kmacc. — M.: JIpoda, 2003 rox;
3.  .O.CTI'abpuensn, IIL.H.bepeskun, A.A.YmakoBa Xumus 10 xmacc: KoHTposbHbIE
MPOBEPOUYHBIE paboTHI K yueOHuky. — M.: JIpoda, 2003 rox;

Cnucok guteparypsl o kypey Oomas xumus — 11 kiace

Ocnoenasa numepamypa
1. Ta6puensa O.C. Ilporpamma xkypca xumuu i 8-11 kiaccoB o0mieoOpa3oBaTeIbHbIX
yupexnaenuit.— M.: JIpoda, 2010.
2. «Yueonuk Xumus 11xmace»: O.C.I'abpuensu - M.: [Ipoda. — 2003 rox
Jlonoanumensnan numepamypa
1. O.C.TI'abpuensu, I'.I'.JIpicoBa «Xumusa Metoaudeckoe mocodne — 0a30BbI  yPOBEHB» - M.:
Hpoda 2006 rox.
2. O.CTIabpuensu, N.I'.OctpoymoB, «OOmas XxuMusi B TecTaxX, 3agadax, ynpaxHeHusx. 11
kiacce» — M.: lpoda, 2003 rox.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KontponbHbie 1
NPOBEPOUHBIE PaOOTHI K yueOHuKy». — M.: Ilpoda, 2004 r.
4. O.C.l'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 kmacc: HactonbHast kHUTA AJIA
yuurensi». Yacte 1 — M.: JIpoda, 2003 rog.
5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 xmacc: HactonmbHass kHUTa A1
yuurens». Yacts 2 — M.: JIpoda, 2003 rog.
6. O.C.TI'abpuensn, I1.B.PemetoB, U.I'.OctpoymoBa «3amauym Mo XHUMHH M CIOCOOBI HX
pemeHus» - M.: «Ipocday, 2004rox.
7. B.UI. JlemncoBa «Xummus 11 xmacc moypounsie tuianbl 1o y4eOnwmky O.C.I'abGpuensina,
I".I".JIpicoBoi1» - Boarorpag» Yuurens 2003roa.
8. M.A Ps6osa, Y.}JO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kaace», - M.: Ok3amen, 2006r.
9. O.C.I'abpuensia, M.I'.octpoymoB «XuMHYECKHI 3KCHiepuMeHT B mkone 11 kmace»; - M.:
Hpoda. — 2009 rog.
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ITosne3nbIe 00pa3oBaTe/IbHbIE CAWTHI
0O.C.I'abpuensH, N.I'.OctpoymoB Xumus, Metoauaeckoe mocooue 10 kiacc; - M.: [Ipoda, 2001

M.A.Ps608, P.B.JIunko, E.FO.HeBckas Tectsl mo xumun k yaeonuky O.C.['abpuernsHa u ap.
«Xumug 10 xmace»; - M.:«Oxk3amen» 2006 ro;
O.C.I'abpuensiH, A.B. SAmykoBa «Pabouas Tetpans k yueonuky O.C.I'abpuensHa u np. « Xumus

10 kiaccy» (0a3oBbIid ypoBeHs); M.: Ipoda 2012 rox;

1.

e e A

10.
11.
12.
13.

Xumus Xumudeckas Hayka u oOpa3oBanue B Poccuu http://www.chem.msu.su/rus

Xumus u XKuzups — XXI Bek http:// www.hij.ru

lNazera «Xumus» u calT nis yuurens «$ uay Ha ypok xumum» http://him.1september.ru
ChemNet: mopran ¢pyHIaMeHTaTFHOTO XUMHYECcKoro oOpa3zoBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.}O. AnukGeposoii http://www.alhimik.ru

OcHOBBI XUMHH: 00pa30BATENbHBIN CAUT AJI MIKOJILHUKOB U CTYJEHTOB http://www.hemi.nsu.ru
Xumus B OTkpeIToM Kosutemxke http://www.chemistry.ru

WebElements: onnaiiH-ClipaBOYHUK XUMUYECKUX IEMEHTOB http://webelements.narod.ru
BupryanpHas xumndeckas mkoia http://maratakm.narod.ru

3aHuMaTenbHas XUMUs: Bce 0 Metaax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Konneknus «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBI: XuMusl http://experiment.edu.ru

Xumus U BCeX: WLTIOCTPUPOBAHHBIE MAaTEPUAIIBI IO 00IIEeH, OPraHUIecKOi U HEOpPraHMYECKOU

xuMud http://school-sector.relarn.ru/nsm/

14.
15.

DnexTpoHHas OMOIMOTEKA 10 XUMUH U TeXxHuKehttp://him.1september.ru
BaHk megarorundyeckoro omnbita. MeToqHueCKie pa3pabOTKH YPOKOB XUMHH COPOCOBCKHX

yaureneit. http:// www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16.

Xumus: KOJ'IJ'ICKHI/ISI MaTCpraJIOB JJIA YUUTCIIA XUMHU: TEMAaTUYCCKUC IIJIaHbI, IIPOBEPOYHBIC

paboThl, MeAMa-ypOKH, MaTepHajIbl OIUMITMAA. http://sysmanova.narod.ru

Menuapecypchbi:

1. Enunbie oOpa3oBaTenbHbIe pecypchl ¢ caiita www. school-coolection.edu.ru (enuHOM KOJUIEKIIHH
00pa3oBaTeNbHBIX PECYPCOB)

kW

1.

VYuebHoe 31eKkTpoHHOE n3aanue «BupTyanbHas nadoparopus» Xumus §-11kmacc
Xumus «Ilomaenii wimoctpupoBandbii kype XUMUSA - u3 cepun «IIpoBeps ceOs»
«Xumus s Beex 21: «Pemenne 3agau» CamoyyuTenb

Xumus 8-11 kmaccesl

Cpeacrea 00yueHHs.

IleyaTHbIe MOCOOMS.

Tabnuyor:

l.
2.

Cepust MHCTPYKTHUBHBIX TaOJIUI IO XUMHUH
Cepus TaOIMI] IO OPTaHUYECKOU XUMUHU

2.MudopManIOHHO-KOMYHUKATHBHBIE CPEICTBA:

l.
2.

MynbpTUMeIUHBIE TIPOTPAMMBI (00yYaroIIne, TPEHUHTOBBIC, KOHTPOJIUPYIOIINE) XUMHH.
DIIEKTPOHHASI OMOIMOTEKA 110 XUMHUHU.

3. Texunuyeckue cpeacTBa O0VUCHUS.

1.

OKkpaH

2. Hoyt0yk

3.

MynabTUMEANITHBINA TPOSKTOP
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4. KonoHku

5. Tlpunrep

Koanexkuun:
Tonnuso

Hedtp

Crekio

IInacTMaccel
Ilone3Hple MCKOaeMEbIC

Oo6opynoBanue:
ItaTuB amst mpoOUpPoOK
JlaGopaTopHbI€ ITaTHUBBI
[Tpobupku
[TpuGop It MONTBEPKACHUS 3aKOHA COXPAHEHHSI MacChl BEIIECTB
[TpuGop 1t N3ydeHus: CoCTaBa BOdIyxXa
Jepxatenu ans npoOUpox
l'azooTBOIHBIE TPYOKH
CrnupToBKH
Beck1 anTekapckue
Taran
Tpeyronbauk GpapdopoBbrit
Amnmnapat Kunna
CeTku MeTaNIMYECKHe
JIoKeuKu 7151 CAKUTaHHsI BELIECTB
Kon6s! pa3nuuHbix 00bEMOB
CrakaHbl XUMHUYECKHE
CrexiIsiHHbIC TUITAHAPHI
CTexIsTHHbIE TUTICTKH
CrekiisiHHBIE TPYOOUKH
Bopouku
dapdoposas nmocyaa

YyeOHbIC TAOJIULBI:

° [Iepuonnueckas cucreMa xuMmuueckux aineMeHToB Jl. . Menzaeneesa
° Tabmuia pacTBOPUMOCTH KHCIIOT, COJIEH 1 OCHOBAHUI B BOJIE

° DNEKTPOXUMHUYECKUN Psil HAPSKEHUSI METAIIJIOB

° IImakate! mo xumuu 1 8-11 kiracos

= [TopTpeTsl BhLAAIOMINXCS YUEHBIX — XUMUKOB

Kpurtepun nu HOpMBbI OLIEHKH 3HAHUI, YMEHU M HABBIKOB 00YYAIOIIUXCS 110 XUMHH

1. Ouenka ycTHOro oTBera.

OrMeTka «5» :
OTBET IOJIHBIM U IPABWJIBHBIM Ha OCHOBAaHUU U3YyYEHHBIX TCOPUl;
MaTepuaj U3JI0KEH B OIPEIEICHHOMN JIOTHYECKON MOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSITEJIbHBII.

OTtBeT «4» ;
OTBET IOJIHBIM U IPABWJIBHBIM Ha CHOBAHUM U3YYECHHBIX TEOPUI;
MaTepuaj U3JI0KEH B ONPEEICHHON JIOTHYECKOH MOCIIEJOBATEIbHOCTH, IPU 3TOM JIOMYLIEHBI JBE-
TPU HECYIIECTBEHHbIE OINOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIS.

Otmertka «3» :
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- OTBET MOJIHBINA, HO MPHU ATOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WIJIM OTBET HETOIHBIN, HECBSI3HBIN.
OrmeTka «2» :

- Ipu OTBeTe 0OHAPYIKEHO HEMMOHMMAHHE yJalTUMCS OCHOBHOTO COACPKaHMsI YIeOHOTO MaTepraia uiu

JIOTIYIICHBI CYIIECTBEHHBbIC OIIMOKH, KOTOpBIE YYalluiicd HE MOXKET HCIPAaBUTh NPU HABOISIIMX

BOIIPOCAX yYHTENsA, OTCYTCTBUE OTBETA.

2. OneHKa IKCIIePUMEHTAJIbHBIX YMEHHIA.

- OleHKa CTaBUTCS HAa OCHOBAaHUM HAOJIOACHMS 3a yYallUMHUCS W MHUCHBMEHHOTO OT4YeTa 3a
pabory. OT™MeTKa «5»:
- paboTa BBIMIOJIHEHA TIOJHOCTHIO U IPABUIIBHO, CAENaHbI IPABUIIbHBIC HAOTIOACHUS U BBIBOIBI,
- OKCIIEPUMEHT OCYIICCTBIICH IO IUIAHY C YYETOM TEXHUKH O€30MaCHOCTH M TIPABWI PadOTHI C
BEIIeCTBaMH U 000pyIOBaHUEM;
- TPOSIBJICHBI OPraHU3alMOHHO - TPYIOBBIE YMEHUS, MOAAECPKUBAIOTCS YUCTOTA pabOYero Mecra H
MOPSATIOK (Ha CTOJIE, SKOHOMHO UCTIOJIb3YIOTCSl PEaKTHUBBI).

OTMeTKa «4» :
- paboTa BBINOJHEHA MPAaBWIBHO, CJIENaHbl MpPaBUIbHBIC HAONIONEHUS U BBIBOJBI, HO TMPU ITOM
IKCIIEPUMEHT TIPOBEJACH HE IOJIHOCTHIO WIIM JIOMYIICHBI HECYIICCTBEHHBIC OIMMOKKM B paboTe ¢
BEIIeCTBaMH U 000pYAOBaHUEM.

OtrMmeTka «3»:
- paboTa BBINOJIHEHA MPABUILHO HE MEHEE YeM HAIlOJIOBUHY WM JOIYyIIeHa CYIIECTBeHHAs OLINOKa B
X0l JKCIEpUMEHTa B OOBSICHEHHWH, B OQOPMIICHUU padOTHl, B COOJIOJEHUU TMPABHII TEXHUKH
0e30MmacHOCTH Ha paboTe C BEIIeCcTBaMH M 00OpYJIOBaHHEM, KOTOpas HUCIPABISIETCS MO TPeOOBAHHIO
YUUTEIIS.

OTMeTKa «2»:
- JomyiieHbl nBe (U Oojee) CyIIECTBEHHBIE OIIMOKM B XON€: OKCIIEPUMEHTa, B OOBSICHCHUH, B
oopmiieHHH paboOThl, B COOIIOJCHUM MPaBWJI TEXHUKH OE30MACHOCTH MpH paboTe ¢ BElIeCTBAMU U
00opyI0BaHHEM, KOTOPBIC YUAIIMICS HE MOXKET UCIIPABUTH JJAXKE 10 TPEOOBAHUIO YUHUTEIS;
- paboTa He BBINOJHEHA, Yy YYallerocsi OTCyTCTBYET SKCIEPUMEHTAIbHbIEC YMEHUS.

3. OuneHka yMeHHil peliaTh pacyeTHbIe 3aJa4H.
OtmeTka «5»:
- B JIOTMYECKOM PACCYXJICHUH U PEIICHUH HET OIMOOK, 3aJada pelieHa palioOHaAIbHBIM CTIOCOO0M;
OtmeTka «4»:
- B JIOTHYECKOM pACCYXKIECHUUW W PEUICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajadva pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WIJIH OMYIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OrmeTka «3»:
- B JIOTHYECKOM PACCYXKICHHH HET CYIIECTBEHHBIX ONIMOOK, HO JOMYIEHA CYIIECTBEHHAs OLINOKa B
MaTeMaTHYECKHX pacyeTax.
OTtMmeTka «2»:
- IMEETCS CYIIEeCTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYKICHUHU U B PEIICHUH.
- OTCYTCTBHUE OTBETa Ha 3aJJaHuE.

4. OueHka NUCbMEHHbIX KOHTPOJbHBIX PadoT.
OTMmeTKka «5»:
- OTBET IOJIHBIN U NMPaBUIbHBIN, BO3MOHA HECYIIIECTBEHHAs OLITUOKA.
OrMmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He 00Jiee IBYX HECYNIECTBEHHBIX OITHOOK.
OtmeTka «3»:
- paboTa BBITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA O/HA CYIIECTBEHHAs OIIMOKA U TIPU 3TOM
JIBE-TPH HECYIIIECTBCHHBIC.
OTMmeTka «2»:
- paboTa BBINTOTHEHA MEHBIIIE YeM HAITOJIOBHHY WJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

23



- paboTa He BBHITIOJIHEHA.
[Tpu oueHKe BBHINOJIHEHUS MHUCHMEHHOW KOHTPOJILHOM Pa0OTBHI HEOOXOIMMO YYHMTBHIBATH TPEOOBaHHS
eaAMHOro oporpapuueckoro pexruma.

5. OueHka TecTOBBIX padoT.

TecTbl, cocTosiMe U3 TMATH BOMPOCOB MOKHO HCIHOJIB30BaTh IOCIE HM3YyUEHHUS KaXAOTro
Marepuana (ypoka). Tect uz 10—15 BonmpocoB HCHoONb3yeTCs sl IEPUOAMUECKOT0 KOHTpoJisd. TecT u3
20—30 BompoCcoB HEOOXOAMMO UCTIOIH30BATH JIJISI HTOTOBOTO KOHTPOJIS.

[Ipu orieHMBaHUU KUCTIONB3YETCS CIEAYIONIAs MIKaJa: JUIsl TECTa U3 MSTH BOIIPOCOB

* HET OIIUOOK — OIIEHKA «5»;

* 0JTHA OIIHOKA - OIIEHKA «4»;

* IB€ OLIMOKN — OLIEHKA «3»;

* TpU OIIMOKH — OLIEHKA «2).

s recta u3 30 BOnpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OLIEHKA «4»;

* 13— 18 npaBUIBHBIX OTBETOB — OIIEHKA «3;

* MEHbIIE 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2».

6. Ouenka pedgepara.

Pedepat onienuBaeTcs no cieayromuM KpUTEPUSIM:

* cobrofieHue TpeOoBaHU K €ro 0(hOopMIICHUIO;

* HEoOXOOUMOCTh W JIOCTAaTOYHOCTH [UIsI PACKPBITHS TEMbl MPHUBEACHHONW B TekcTe pedepaTa
nH(popMaluu;

* yMEHHE 00y4aronierocst CBO0OOIHO U3NlaraTb OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

* CrIOCOOHOCTh OOYyYaloMmETrocsl TMOHITh CYTh 3a/1aBaeMbIX UICHAMH AaTTECTAI[MOHHONH KOMHUCCHH
BOMPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
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KOHTPOJIb YPOBHSA JOCTHKEHUA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA TIPOT'PAMMBI

Kiace HazBaHne KOHTPOIbHON pabOThHI Jara
10 Kontponbhas pabota Nel «¥YriieBoaopoabl U UX NPUPOIHbIE
HCTOYHUKH»

KonTtponbHas pabora No2 «Kucsaopoacoaep:kaimue opraHudeckue
coeMHEHHUs] U MX HAXOK/AeHHE B KUBOI MPHUpPOAe»

HroroBas koHTpoibHas pabora Ne3 mo opraHnyeckoil XuMumn

11 KonTtponbhas padota No 1 «CTpoeHHe BeliecTBay
HToroBasi koHTposibHas paboTa No 2

KOHTPOJIBHO_MU3MEPUTEJIBHBIE MATEPHUAJIbI

10 KJIACC
Koutpoabnas padora B 10 kinacce Nel mo Teme «Yr/1€Bo10POAbI M UX NPHPOAHbIE HCTOYHUKN»
Bapuanr 1
1.Onpenenure yrieBoaopo/l, JIUIIHUN B TAHHOM PSAY:
a) C7Hg 6) C6H6 B) Cng() I‘) C5H6
2. 'oMo0TOM IIEHTaHa MOYKET OBITh:
a) C3H8 6) C2H4 B) C6H6 F) C7H12
3. TpeTnuHblil aTOM YTiaepo/ia UMEETCS B MOJIEKYJIE:
a) oTaHa 0) 2,2-TMMEeTUIIITPOIIaHa B)2-METHIJITPOIIaHa T) mpomnaHa
4.Yxaxure HopMyIy, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YTJIEBOAOPOIY:
a) CzH(, 6) C8H14 B) C12H26 F) C(,H(,

5. Cnabpble KUCIOTHBIE CBOMCTBA MPOSIBIISIIOT:
a) aJIKaHBbI 0) aJKeHBI B) QJIKUHBI T') apEHbI
6.[{uc-mpanc-n3oMepbl UMEET:
a) 9TeH 0) neHTeH-2 B)2-METUINEHTEH-2 I) MeHTeH- 1
7. Jlonuinte ypaBHEHHUE PEAKLIUU U ONPEICTUTE €€ THIIL:
C¢Hs---CH; + Br, —>
a) oOMeH 0) mpucoeTMHCHNE B) MOJIUMEPU3AITUS T') 3aMelIeHne
8. ATOMBI yriepoja B sp-THOPUIHOM COCTOSIHUM COJIEPYKATCS B MOJIEKYJIe
a) apeHoB 0) aJTIKMHOB B) aJIbJCTH]IOB T') aJIKAaHOB
9. IIpOMBIIIIEHHBIM TPOIIECCOM MEPEePadOTKH KaMEHHOTO YIS SIBJISETCS:
a) pekTuduranus 0) >NeKTpoIIn3 B) KOKCOBaHHE I') KPEKHHT

10.13 7,8t 6en30i1a momydeHo 8,61 HuTpoOeH30ma. BeIXo IpoayKTa peakiiui COCTaBIIL:

a) 70% 0) 65% B) 80%

r) 78%.

11. OcyiecTBuTe MpeBpaIIeHUs, YKOKUTE YCIOBUS UX MPOBEICHUS U HA30BUTE MPOTYKTHI PEAKIIH:

CH4 —@H3BI' _’CH3—CH3 _’CHz = CHz

Bapuant 2
1.Onpenenute yrieBoaopo/l, JIUIIHAN B TAHHOM PSAY:
a) C5H6 6) C8H10 B)C6H6 F) C7Hg

2. 'oMo0TOM MEHTaHA MOYKET OBITh:
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a) C7H12 6) C6H6 B) C2H4 F) C3Hg
3. TpeTnuHblil aTOM YTIEpOo/ia UMEETCA B MOJIEKYJIE:
a) npomnaHa 0 2-MeTUJINponana B) ) 2,2-AMMETUIIPONIaHA T') 3TaHa
4.Yxaxure HopMyIty, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YTJIEBOAOPOIY:
a) C8H14 0 ) C2H6 B) C6H I‘) 6 C12H26
5. CnaGple KUCIIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJIKeHBbI 0) aJKaHbI B) apeHbI I') aJIKUHBI
6.1{uc-mpanc-n3oMepbl UMEET:
a) meHTeH-2  0) 3TEH B) MEHTEH- 1T) 2-METUIMEHTECH-2
7. Jonuiute ypaBHEHHUE PEaKIUU U ONPECTUTE €€ THII:
CgHs---CH; + B, —>
a mpucoenuHeHue 0) ) oOMeH B) 3aMEIICHHE T) MTOJUMEPHU3AIUT
8. ATOMBI yriepo/ia B sp-THOPUHOM COCTOSTHUH COJIEPKATCSA B MOJIEKYJIe
a) aTKMHOB ©0) apeHOB B) aJIKAHOB T') aJIbJICTHIOB
9. IIpoMBINIIEHHBIM HPOIIECCOM NEPEePabOTKN KaMEHHOTO YISl SIBISIETCS:
a) KPEKUHT 0) KOKCOBAaHHE  B) 3JIEKTPOJIU3 I') peKTUUKaLus

10.13 7,8t 6en3omna nomydeHo 8,61 HutpoOeH3oa. Berxoa mpoayKkTa peakiiuu COCTaBUI:
a) 65 % 6) 70% B) 78% r) 80%.
11. OcymiecTBUTE NpeBPALLECHUS, YKAKUTE YCIOBUS UX IPOBEICHUS U HA30BUTE MPOAYKThI PEAKIINH:
CH4 _€H3Br _’CH3-CH3 _’CHZ = CHz

KonTtposbnasi padora B 10 ki1acce Ne2 nmo teme «Kuciaopoacoaepskamue opranHneckue
COCMHEHUS H MX HAXO0KJACHHE B )KHBOH NPHUPOAE»
Bapmnanr 1
1.Ykaxute GhopMyiy MpeaeTbHOT0 OJJHOATOMHOTO CITUPTA!
a) C3H802 6) C5H120 B) C2H402 F) C3H60.

2. Kakoe BelecTBO He COJEPKUT KapOOHMIBHOM TPYIIIIBL:
a) MypaBbHHAas KUCIOTA 0) bopmanbaerun B) ATaHOJI ') YKCYCHBIN aJbAETU/I.
CocraBbTe JIJIs1 HEr0 MEKKJIACCOBBIN M30MEp U HA30BUTE €TO.

3. Jonummure peakiuio U yKaxuTe e€ Ha3BaHHeE:
CH — CH + Hzo__ HgSO4, KI/ICJ'IOTa__
a) peakiust Baruepa  0) peakmus 3enmuHckoro  B) peakius KyuepoB 1) peakuums Bropiia.

4. Kakoe BeIecTBO TaET peakIfio «cepeOpssHoroy 3epkana? Hamummre 3Ty peakiuo:
a) ATaHaJlb 0)aTaHon  B) GeHON  T) YKCyCHAas KUCIJIOTA.

5. CocraBbTe (OpMYIIBI BEIIECTB M0 HA3BAHUIO:
a) 4-MeTHnTeKcaHon-2  0) 3-3TWIPEHON  B) STWIMETWIKETOH T) 3-METHJITICHTAHAI.
Jliis1 BeIIecTBa B) COCTAaBbTE M30MEPHI U HA30BHUTE HX.

6. Kakue 13 nmepedyncieHHBIX BEIIECTB PEarupyroT C 3TaHAIEM: MypaBbHHAsI KUCIIOTA, BOAOPO/I,
LIMaHOBO0POI, Maruuid, 6pom, rugpokcun meau(Il)? CoctaBbTe ypaBHEHUS 3TUX PEaAKLIUU.
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7.Kaxoit 06bM Boopoza (H.y.) BelIeIuThes mpu B3aumoeictsuu 200r 40% pactBopa 3TaHona ¢
HaTtpuem?

Bapuant 2

1.0cy1ecTBUTE LETIOYKY PEBPAIICHUM. Y KOKHUTE YCIOBHUS IPOTEKAHUS PEAKIIUNA U HA30BHUTE
MOJyYEeHHBIE BELIECTBA.

CH2=CH2 — CH3-CH20H — CH3-COH—> CH3-COOH—> CHzCl-COOH — CHzCl-
COOCH;

2.IIpu cropaHuu OpraHUYECKOro BemiecTBa Maccoit 6,9r obOpasoBanock 13,2r yraekucnoro raza u 8,1r
Bozbl. [1MO0THOCTH 3TOTO BemecTBa Mo Bo3ayxy 1,59. Onpenenure MOIEKyJIIpHYIO (GOPMYITy BEIIEeCTBa,

HaIMUIINTE CTPYKTYpPHbIE POPMYJIIbI BOZMOKHBIX H30MEPOB.

3. JlaHBI BelIeCTBA:

a) CH;-COOH 6) CsHs-COOH B) CH;-CH=CH-COOH r) C;Hs-
COOH

1) (C;Hs-CO0),Ca e) C17H33-COOH ) H-COOC,H; 3) CHj-
COOC;H;

1) C17H35-COOH ¥) CH,Cl-COOH

--Halimure MeXKiIacCcoBbIM H30Mep BemecTBy I. Ha3oBuTe 3TM BemiecTBa MO CHCTEMATHYECKOW M
TPUBHAJILHON HOMEHKJIAType

-- [lonyuure BemecTBO a U3 3TaHams. HanuimTe ypaBHEeHHE peakIuu.

-- Hanmummre ypaBHeHUe peakiiy BemecTBa 0 ¢ TUAPOKCUIOM Kallus.

--Hanummure ypaBHeHue peakiuu 00pa3oBaHUS CIOXKHOTO dPUpa W3 TIHIEPUHA U TPEX MOJEKYI
KHUCJIOTHI M. Kakoe arperaTHoe COCTOSIHUE UMEET JaHHBIH sxup?

-- Hannmure ypaBHenue ruaposnsa Bemiectsa 3. HazoBuTe mpoayKThl peakiiu.

Hrorosasi konTpobHasi padora B 10 ki1acce Ne3 mo opranudeckoit xumun 3a 10 kiaace

1. CocraBbTe (popMyJibl BEIECTB MO Ha3BaHMIO. K BelecTBy QUATUIIOBBINA 3QUp HAMUIINUTE 2
n3zomepa u 2 romosora. Hazosure ux.

a) 2,3-1uMeTnI-3-XJIOpIEHTaH, 1) STUIIOBBIH 3(UpP YKCYCHOW KHCIOTHI
0) xJIopuKKI00yTaH, €) 4-aMMHOBajepuaHoBasi KUCJIOTa
B) METUIIOEH301 (TOJIYOJI), ) TPOTNUIIAMUH

T') TASTUIIOBBIN d(up

2. OcyuiecTBUTE MPEBPAIICHUS U YKAKUTE YCIOBHS UX MPOTEKAHUS.
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CszOH — CszCOH — CH3COOH—> CHzCl-COOH — NHz-CHz-COOH—> NHz-CHz-
COONa

3. IIpu 6pomupoBanuu 4,6 T ToIyosa B MPUCYTCTBUU KaTanuzaTopa Obl1o moixydeHo 5,3r  4-
O6pomromnyosna. Onpenenure MacCoBYIO OO BBIX0/Ia YKa3aHHOTO MPOAyKTa peakiuu. Kakoit nsomep
OpOMTOITyOJIa MOXKET TaKKe MOJIYUYUThCS IPU 3TOM (Hamuuure ero Gopmyiy)?

11 KJIACC
Kountpoabnas padora B 11 kiacce Ne 2 no teme «CTpoeHue BelecTBay

Yacmo 1
1. Ilapa 2nemenmos, medcoy Komopulmu 00pazyemcs UOHHAS XUMUYECKAs C8A3b!
a) yrimepoa u cepa  0) BOJOPOJ M 30T  B) KAJIMK M KUCJIOPOJ, T) KPEMHUH B BOJOPOT
2. Haumenee nonsapHot sensaemcs cés3v:
a) C-H 6) C-Cl B) C-F r) C-Br
3.Bewecmeo, 6 monexyne Komopo2o Hem «NU-CEA3UN:
a) STHJICH 0) OeHzon B) aMMHaK T) a30T
4. Amom yenepooa umeem cmenensb oKucieHus -3 u 8aileHMHOCMb 4 6 COeOUHeHUU C POPMYIOU.
a) CO, 6) C,Hs B) CH3Cl r) CaC,
5. Amommuyro kpucmaniuyecKkyro peuémxky umeem:
a) coma 0) Boza B) anma3 r) napaduH
6.Bewecmeso, mexncoy amomamu KOmopoz2o Cyujecmsyem 6000pOOHAS CE53b.!
a) 9TaH 0) dbropua HaTpus B) 3TaHOJ T') YTAEKUCIBIN Ta3
7. [pynna popmyn coedunenuii, € KOMOPLIX UMEemcs MobKo Sp’ -2ubpuousayus:
a) CHy, C;Hy, CoH, 6) NH3, CH4, H,O B) H,0O, C;Hg, CsHe r) CsHg, BCl3, BeCl,

8. Meswcoy amomamu ecmsb Ko8aneHMHAA C853b, 00PA308AHHAS NO OOHOPHO-AKYENTNOPHOM) MEXAHUIMY
6 MoJeKyne:

a) CH3N02 6) NH4N02 B) C5Hg F) HzO

Yacmoe 2
1. Onpenenute BUJ CBSI3U U HAMMILIUTE SJIEKTPOHHBIE U Tpaduyeckue popmyisl BemectB: CoHy, Bra,
K;N.

2. Hanumure peakuuio noauMepu3auy BUHUWIXJIopuaa. OnpenenuTe CTpyKTypHOE 3BEHO U
MOJIEKYJISIPHYIO MacCy MOJMMepa, €ClI CTeNeHb NoJinMepu3atuu pasHa 350.

3. Hammmmure Bce n3omepsnl s Bemectsa ¢ popmynoit C4Hg v Ha3oBUTE HX.
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Hrorosasi koHTpobHasi padora B 11 Ki1acce
Bapmuanr 1
1. HanuiuTe ypaBHEHUs peakiyii, Ipy MOMOLIH KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOLIUE
MIPEBPALCHHUS:

Ale3 — Al — A1C13 — AI(OH)3 — A1203

JlaiiTe XapakTepuCcTUKY peakiuu Ne4 ¢ TOUKU 3peHUs pa3IMuHbIX Kiaccuukauuid. Beibepute
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE MPOLIECCHI, B OJHOM M3 HUX HA30BUTE OKUCIUTEND U
BOCCTaHOBUTEIb. Y paBHEHHE peakllii 0OMeHa HalTUIINUTE B MOJIEKYJIIPHOIN U KpaTKOi MOHHOHN (opMax.
HazoBute ncxoanble BelecTBa U NPOAYKTHI 3TOM peakLuu.

2. Hammmmure GpopmyIibl TaKUX BOJAOPOIHBIX COSTUHEHNN XMMUYECKUX DJIEMEHTOB 3-TO TIEPHO/Ia, B
KOTOPBIX BOJIOPOJI UMEET CTEIIEHb OKUCIIEHUS, paBHyIo + 1. BeiOepute n3 HUX (opMmyiy BeliecTBa, Ko-
TOpOe HanboJiee aKTHBHO pearupyer co meaoubto. Hanummre ypaBHeHue 31oi peakiuu. Kakue
CBOMCTBA MPOSIBJISET B ’TOM CIIy4ae BOJIOPOJHOE COEIMHEHUE?

3. Hammummire opmyiy Beiciiero okcuaa d-3IeMeHTa, pacioiokKeHHOTO B 4-M niepuoze u VI rpyrme
MEPUOINYECKON CUCTEMbI XUMHUECKUX AJIEMEHTOB. J[{aiiTe Ha3BaHUE BEUIECTBY, ONPEACITUTE XapaKkTep
ero coiictB. Kakumu cBolicTBaMH 00JIaAaeT HASLIMHA OKCU 3TOI0 XUMUUYECKOT'O dieMeHTa?

4. Paccumraiite maccy (GpochopHOI KHUCIOTHI, KOTOPYIO MOKHO MOIy4uTh U3 80 T docdara KampIus npu
€r0 B3aMMOJICHCTBUH C KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM. MaccoBast 1oJisi BBIXOa KHCIIOTBI
coctaBisieT 96%.

Bapmuanr 2

1. Hanumure ypaBHEHUs peakluid, TPy MOMOIIHN KOTOPHIX MOKHO OCYIIIECTBUTH CJIEIYIOIINE
MpeBpaIieHus:

S — SOQ i SO3 i HQSO4—> BaSO4

JlaiiTe xapakTepucTuky peakmuu Ne3 ¢ TOUKH 3pEHHS pa3IMUHbIX Kiaccudukamnuii. Beibepure okuciu-
TCJIIbHO-BOCCTAHOBUTCIILHBIC MMPOUCCCHI, B OJHOM M3 HUX HA30BUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.
VYpaBHeHHE peakiiy 0OMEHa HAIMUIITUTE B MOJICKYJISIPHON M KpaTKoi noHHOU popmax. HazoBure
HUCXOJHBIC BCIICCTBA U MPOAYKThI 3TOU pcaKknuu.

2. Hanmummre hopMyIibl THAPOKCHUIOB XUMUYECKHIX DJIEMEHTOB 3-TO Mepro/ia, 001 Ial0TIX
KUCJIOTHBIMU CBOMCTBaMH. OTMEThTE, B KAKOM HAIPABJICHUN YCUIIMBAIOTCS 3TH CBOMCTBA. JlaiiTe
00BSICHEHUE STOMY SIBIICHHIO.

Hanmmmre MonexkyIIsipHOE M KpaTKOE HMOHHOE YPABHEHUS PEAKLIMH, XapaKTEPU3YIOLIEH CBOMNCTBA
HauboJiee CUIBHON KUCIOThI U3 BEIOPAHHBIX BaMH.
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3. 3Has ¢popMyy BHEIIHETO 3JIEKTPOHHOTO CIIOSl aTOMa XUMUYECKOTO 3JIEMEHTa - 35 3p°, ollpeieuTe:
a) Ha3BaHME 3JIEMEHTA U €ro MoJIoXKeHue B nepuoanueckoi cucreme /1. 1. Menneneena;

0) popmyiry, Ha3BaHWE M XapaKTep CBOMCTB €ro BBHICIIETO OKCH/IA.

4. Oxcun Maraust Maccoil oopabdotanu pactBopom, coaepkamuM 40 r 37% a30THOM KUCITOTHI.
Paccuuraiite, kakas Macca coyi 00pa3oBaiach Mpu STOM.
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