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IHosgscHUuTeEJIBLHAA 3aIIUCKA

Pabouass mporpamma mo xumum s 10-11 kmaccoB paspaboraHa Ha OCHOBE
(benepanbHOro TrocylapcTBEHHOro ooOpasoBartenbHoro cranaapra OOO, o6pa3zoBarenbHOM
nporpaMMbl MOY COIII 15 u npumepHOi mporpamMmsl IO XMMHH, & TaKXKE Ha OCHOBE aBTOPCKOM
yueOHoi nporpammsel O.C. ['abpuensHa.

Ha ©0a3ze mentpa «Touka pocra» obecrieunBaeTcsi peanusanusi 00pa30BaTeIbHBIX
[IpOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJOIMUYECKOM HAIpaBICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSIMH 3aKOHONIATEIhCTBA B cdepe 00pa3oBaHUS H C Y4YETOM
pexomeHnauuii denepanbHOro omneparopa ydeOHoro mpeamera «Xumus». OOpa3oBaTenbHast
IporpamMMa MO3BOJISIET MHTETPUPOBATh PeaM3yeMble TOAXObI, CTPYKTYPY M COIEpKaHHE MPH
opranuzanuu o0ydeHust xumuu B 10-11 knaccax, BBICTpPOEHHOM Ha 6a3e 11000ro u3 JOCTYMHBIX
yuebHo-MeToanueckux kKomiuiekcoB (YMK). Hcnonb3oBanne ob6opynoBanus «Touka pocTta»
npu peanuzanuu ganHoi OIl mo3BosnseT co3naTh ycioBUs:

. ISl PaCIIMPEHHUs COACPIKaHUS IIKOIBHOTO XMMHUYECKOTO 00pa3oBaHus;

* JUIs TIOBBILICHUS MO3HABATEIbHON aKTUBHOCTU OOYYalOIINXCs B €CTECTBEHHO- HAyYHOM
obnacru;

* JUId Pa3BUTHS JIMYHOCTH peOEHKa B mpolecce oOydeHUs XUMHUH, €ro CIIOCOOHOCTEH,
(hopMHpOBaHUS M YAOBIETBOPEHHSI COIIMAIBHO 3HAYMMBIX HHTEPECOB U MIOTPEOHOCTEIH;

* U1 paboOThl C OfApEHHBIMU IIKOJbHUKAMMU, OpPraHU3alMd UX Pa3BUTHs B PAa3TUYHBIX
oOnactsax 00pa3oBaTeNbHOM, TBOPUECKON AESITETbHOCTH .

OO0mas xapakrepucTuKa y4eOHoOro npeamera « XumMms»

XUMHSI KaK 2JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK pacHpOCTpaHHIA CBOE BIMSHUE Ha
BCce OO0NacTH 4YEJIOBEUECKOTO CYIISCTBOBAHHUS, 3ajajla HOBOE BHACHHUE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KYJBTYpbI, HEOOXOAMMBIM YCJIOBHUEM XH3HHU OOIIEeCTBA:
3HAHHE XHMHUH CIY)KUT OCHOBOW Uil (OPMHUPOBAHUS MHPOBO33PEHUSI 4YEJOBEKa, €ro
MPEICTABICHUN O MaTepHAILHOM EIMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH
NPE/ICTABICHNS O B3aWMONPEBPAIICHUSIX HSHEPTUM M 00 OHBOJNIOLUUHM BEUIECTB B MPUPOIE;
COBpPEMEHHAsi XMMHs HalpaBlieHa Ha PEIIeHHe IIO0aJbHBIX MPOOJIEM yCTOMYMBOTO PA3BHUTHUS
YeJOBEYECTBAa — CBHIPHECBOM, JHEPreTHYECKOH, IMHUINEBOH W HSKOJIOTHYECKO Oe30macHOCTH,
npo0IeM 3paBOOXpaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HAaYCHHS XMMUM B JKH3HH OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUYECKOTO 00pa3oBaHus. B miaHe conuann3anui OHO SIBISIETCS OJHUM U3
ycIoBUi (pOpMHUPOBAHHS WHTEIIEKTAa JTMYHOCTH W TAPMOHHYHOTO ee pa3BuTusi. COBpeMEHHOMY
YeJIOBeKY XMMHYECKHE 3HaHWA HEOOXOAMMBI JJIsi MPUOOpETEeHHs OOIIEKYIBTYPHOTO YpPOBHS,
MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KHU3HH OOIIeCTBa, Ui OCO3HAHMS BaKHOCTH PA3yMHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
370POBBIO JAPYTHX, K OKpYXKaloIleld MPUPOTHOH Cpeae, Il T'PaMOTHOTO ITOBEACHUS NpPHU
WCTIOJIb30BAaHUH PA3IMYHBIX MaTepHajoB W XHMHYECKHX BEIIECTB B TMOBCEIHEBHOH >KHU3HU
XuMudeckoe 00pa3oBaHHE B OCHOBHOMW IIKOJIE SIBISICTCS OA30BBIM IO OTHOIICHHIO K CHUCTEME
00IIIero XUMHYECKOTO 00pa30BaHusl.

[TosToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealu3yeT NpHUCYLIHe O0meMy
XUMHAYECKOMY OOpa30BaHUIO KIIOYEBbIC IICHHOCTH, KOTOPBIE OTPaKalOT TOCYIapCTBEHHBIE,
00IIeCTBEHHBIE U HHANBUAYaIbHbBIE TOTPEOHOCTH.

OTUM ompenensercss CyIHOCTh OOIIel CTpaTeruu 0Oy4YeHHs, BOCIIUTAHUS U PAa3BUTHUSA
00y4aroImuxcst CPEACTBAMU YIEOHOTO IpeMeTa « X UMHUSD).

N3yuenue npenmera:

1) cnocoOcTByeT (HOPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, TOCTHKCHHIO
o6eit ¥ pyHKIIMOHATBFHON TPAMOTHOCTH, Aa€T BO3MOXKHOCTH JIJIsl CAMOPA3BUTHUS IMYHOCTH.

2) BHOCHT BKJIaJ B (GOPMHUPOBaHNE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB,
HaBBIKOB ~ HX  CaMOCTOATENBbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIHEPUMEHTAJbHBIX U
UCCIIEJOBATENbCKUX YMEHHMH, HEOOXOJMMBIX KaK B IIOBCEJAHEBHOM JKM3HH, Tak U B



po¢eCCHOHAIBHON e TeIbHOCTH;

3) 3HaKOMHUT €O creuru(UKONl HAYYHOrO MBIIIJICHUS, 3aKJIaAbIBAET OCHOBBI L[E€I0CTHOTO
B3MJISAJIa HA €IMHCTBO MPHUPOJBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TaroM B (hOPMUPOBAHUU
€CTECTBEHHO-HAYyYHON I'PaMOTHOCTH MOIPOCTKOB;

4) crocobcTByeT (DOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K IMpPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B OKOJOTMYecKoe oOpa3oBaHUE
IIOJPOCTKOB



Ha3BanHble HampaBieHUss B OOyYyeHMM XUMHM OO0ECIEUMBAIOTCS  CHELU(PHUKOM
COJEPKAHUA IIPEIMETa, KOTOPBIA SBISAETCS IEJAarOrM4eCKH aJalTHPOBAHHBIM OTPAXKECHUEM
0a30BOi HayKuM XMMHM Ha OIpenenéHHOM 3Tane e€ pa3BuTHsA. Kypc XMMHM OCHOBHOM IIKOJIBI
OPHEHTHUPOBAaH HA OCBOCHHE OOYYAIOUIMMHCS OCHOB HEOPraHWYECKOM XUMHH M HEKOTOPBIX
MOHATHUH U CBeleHUH 00 OTAEIbHBIX 00bEKTAaX OPraHUYECKON XUMMH.

CrpykTypa conepkaHus npeaMera chopMupoBaHa Ha OCHOBE CUCTEMHOTIO I10IX0Ja K €ro
n3ydeHnto. CopepKaHMe CKIIAbIBACTCA W3 CHCTEMBI IOHATUN O XHMHUYECKOM I IEMEHTE U
BELIECTBE M CHUCTEMbl NOHATUH O XHMMHYecKoW peakuuu. OOe 3T CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbI 10 MPUHIUITY [TOCIEN0BATEIBHOIO PA3BUTHs 3HAHWM HA OCHOBE TEOPETUYECKUX
MPEACTABICHUM PA3HOTO YPOBHS: AaTOMHO-MOJIEKYJISIDHOTO YY€HHs KAaK OCHOBBI BCETO
€CTEeCTBO3HAHUs, YPOBHA Iepuoaudeckoro 3axoHa [[. M. MenzaeneeBa kak OCHOBHOIO 3aKOHA
XUMHH, YUEHUS O CTPOCHHUU aTOMa U XMMHUYECKOH CBSI3U, IPEACTABIECHUI 00 31EKTPOIUTUYECKON
JUCCOLIMALUU BELIECTB B pacTBOPax.

Teoperndyeckne 3HaHMA PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOIYYECHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OHOTO YPOBHS K APYTOMY, BHITIOTHSSA
(GyHKUIMU OOBSICHEHUS U NIPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U BO3MOXXHOCTEN IPAKTUYECKOTO
IIPUMEHEHHUS U MTOJIyYEHUS N3y4aeMbIX BELIECTB.

Takass opranuzanusi coiep’kaHHus Kypca CHOCOOCTBYET NpENCTaBICHUI0 XMMHUYECKOM
COCTAaBJAIOIIEH HAayyHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOM MpupoAbl. Tem caMbIM
o0ecrneunBaeTcsi BOZMOXKHOCTh i1 POPMUPOBAHMS y 00yUarOIIKXCs IEHHOCTHOTO OTHOILIEHHS K
HAayyHOMY 3HAaHHIO M METOAAaM II03HAHMSA B HayKe. BaXHO TakXe 3aMETUTh, YTO OCBOCHME
COZEpKaHUs Kypca IPOUCXOAMT ¢ IPUBJICYEHNUEM 3HAHUHN U3 PaHEE U3yUYEHHBIX KypCOB.

JanHas oOpa3oBaresbHas MporpamMma o0ecredrBaeT yCBOCHUE yUalllMMUCS BaXKHEHIINX
XMMUYECKUX 3aKOHOB, TEOpUH M MOHATUH; (OPMHUPYET MpPEACTABICHHE O POJIM XHUMHUU B
OKpYXarollleM MHpE M >KM3HU 4esoBeka. [Ipm 3ToM OCHOBHOE BHMMAHME YAENSETCS CYIIHOCTH
XMMHMUYECKMX pEaKIUil M MeTojaM HX ocyulecTBieHHd. OAHMM M3 OCHOBHBIX IPUHIIMIIOB
MIOCTPOEHUSI NIPOrPAMMBI  SBIISIETCS NPHUHIMI JTOCTYIHOCTH. OKCIIEPUMEHTAIIbHBIE JaHHBIC,
MOJIyYEHHBIE YYAIllMMUCS IIPU BBIIOJHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT ydYalllUMCs
CaMOCTOSITENIBHO JIENIATh BBIBO/IBI, BBISBIISATE 3aKOHOMEPHOCTH.

[Tonxompl, 3ajJOKEHHBIE B COACp)KAHUE MPOrpaMMBl Kypca, CO3MaI0T HEOOXOTUMBIE
YCIIOBHSA /ISl CUCTEMHOTO YCBOEHUS YUalllUMKCS OCHOB HayKH, JJIsl 0OeCIeYeHUs pa3BUBAIOIIETO
U BOCHUTBHIBAIOLLETO BO3JIEHCTBUS OOyUYeHHMS Ha JIMYHOCTh ydaierocsi. @opMupyeMble 3HaHUS
JIOJKHBI CTaTh OCHOBOM cHCTeMBbl yOSKIEHUH LIKOJIBHUKA, LIEHTPAJIbHBIM SIPOM €0 HayYHOI'O
MHPOBO33PEHHUS .

e 1 0co0eHHOCTH U3y4YeHHsI Y4eOHOro nmpeaMera

K mnHampaBneHHIO TNEpBOCTEIIEHHOW 3HAYMMOCTH MPH peaju3aluyd 00pa30BaTEIbHBIX
byHkmid mpenmera «XUMHS» TPAAMLIUOHHO OTHOCAT (OopMHpOBaHHME 3HAHMH OCHOB
XUMHYECKOU HAayKH KakK obnacTu COBpPCMCHHOT'O €CTCCTBO3HAHMA, HpaKTHHGCKOﬁ ACATCIIbHOCTHU
YeJI0BEeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI KYJIBTYPBI.

3amaya mpenMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMBI XHUMHYECKHUX 3HAHUH —
BOXHEHITNX (aKTOB, MOHATHUH, 3aKOHOB ¥ TEOPETHUYECKHX IMOJIOKEHUH, JOCTYIHBIX 0000ICHNI
MHPOBO33PEHUYECKOIO XapakTepa, A3blKa HAYKU, 3HAHUK O HAyYHBIX METOJAX M3y4CHUsS BELICCTB
U XUMHYECKHX pEakUHi, a Takke B (OPMHPOBAHMM W pa3BUTUM yMEHHH M CIIOCOOOB
ACATCIIBHOCTH, CBA3AHHBIX C IIJIAHUPOBAHUCM, Ha6JIIOI[CHI/I€M U MOPOBCACHUCM XHUMHUYCCKOIO
IKCTIEPUMEHTA, COOTIOEHNEM MPAaBMII OE30MaCHOTO OOpaIeHHUs C BEIIeCTBAMHU B TOBCEAHEBHON
*KU3HU. Hapsgy ¢ 9TuM 1enu u3ydeHus npeaMeTa B IporpaMMe yTOUHEHbI U CKOPPEKTUPOBAHBI €
y4eTOM HOBBIX MPHUOPHTETOB B CHUCTEME OCHOBHOTrOo ooOmiero oOpa3oBaHus. CerogHs B
o0Opa3oBaHMM 0CO00 3HAUMMOW TPU3HACTCS HANMPABICHHOCTh OOy4YeHHMS Ha pa3BUTHE U
cCaMOpa3BUTHE JHMYHOCTH, (OpMHpOBaHHME €€ WHTEIeKTa W o0mei KymsTypbl. OOydeHne
YMCHUIO YUUTHCA U MIPOAOJIKATH



cBOoe 00pa30BaHHE CAMOCTOSTEIHHO CTAHOBUTCS OJHOM M3 BaXKHEUIMX (YHKUUH y4eOHBIX
MIPEAMETOB.

B cBA3UM ¢ 3TUM NpU U3y4EHUM NPEAMETA B OCHOBHOM ILIKOJIE JOMUHUPYIOLIEE 3HAYCHUE
npuoOpey Takue e, Kak:

* (hopMHUpOBaHKE WHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbBHOMY TPUHSATUIO PpEIICHHUH, CIOCOOHON aJanTUpOBaThCS K
6I>ICTp0 MCHAIOIIHUMCA YCIIOBUSAM XKU3HU;

* HalpaBJIEHHOCTh OOy4YeHUS Ha CHCTEMaTHYeCKOe TNPUOOIIEHUE YydYalluxcs K
CaMOCTOSITEIIFHOM MMO3HAaBATEIIHLHOMN ACATCIIbHOCTU, HAay4YHbIM METOdaM IIO3HaHUA,
(GhOpMUPYIOLIUM MOTHBAIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUMU;

* o0ecrieueHre YCJIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOyUYarOIIMMUCS OIIbITa
pa3HOOOpa3HON NIeATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KJIFOYEBBIX
KOMHCT@HHHﬁ), HMCIOIUX YHHUBCPCAJIIBHOC 3HAYCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

* popmupoBaHre yMeHUN OOBSICHATH M OICHUBATH SIBICHHS OKPYXKAIOIIEro MHpa Ha
OCHOBaHMH 3HAHUM U OIIbITA, IMMOJTYYCHHBIX IMTPU U3YUCHUN XUMHU,

* (opmupoBaHue y 00y4aronuxcsi TYyMaHUCTUYECKUX OTHOLICHHH, MOHUMAaHUS LIEHHOCTH
XUMAYECKUX 3HAHUW TSI BBIPAOOTKH HKOJIOTUYECKH IEIeCOO00pa3HOTO TOBEACHUS B OBITY H
TPYAOBOW AEATENBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 30POBBbS M OKPYKAKOIIEW MPUPOTHOM
Cpenpl;

* pa3BUTHE MOTHMBAalMM K OOYYEHHUIO, CIIOCOOHOCTEHl K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HPOQHIIS U HAPABIEHHOCTHU JaJbHENUIIEro 00y4eHusl.

Mecto yueOHOro npeamera «XumMus» B y4eO0HOM ILIaHe

B cucreme oOmero o6pazoBaHus «XHUMHUS» TpU3HAHA O00A3aTENbHBIM yUEOHBIM
MIPEIMETOM, KOTOpPbI BXOAMT B COCTaB IpeaMeTHoW obnactu «EcTecTBEeHHO-HAay4YHbIE
IpeaMeThl». YUeOHbIM IIIAHOM Ha €€ H3yuyeHHe OTBeleHO 69 yueOHbIX yacoB — 1o | 4 B
Heznento B 10 u 11 kiaccax cOOTBETCTBEHHO.

Conep:kanue o0Opa3oBaHus 10 roaamM 00y4eHUst

(npakTuyeckas 4acThb y4eOHOTO CoZIepKaHUs npeaMera yCHUJIEHA
MaTepuaibHO TeXHHYeckol 0Oazoit  meHtpa «Touka poctay / JETCKOro TeXHOMapKa
«KBaHTOpHYM», HCIIOJIB3YEMOTI'0 /7Sl peajiu3aluu 00pa30BaTeIbHbIX IPOrPAMM B paMKax
MIPEToIaBaHus XUMHUH).

10 KJIACC
Beenenue

Oprannueckas XuMusi — XUMUS COCTMHEHUH yrepoaa. OpraHnyeckre BeIecTBa, X CBOMCTBA U
OTJIMYMS OT BEIIECTB HEOPraHWYECKHX. | pynmbl NPUPOAHBIX M CHUHTETHYECKUX COEIMHEHMM.
OcHoBHble nonoxeHusi teopun A. M. bytneposa. ['omonoru. I'omonornueckuiit psa. [pynms
MPUPOAHBIX, UICKYCCTBEHHBIX U CUHTETUYECKUX COCIUHEHUMN.

YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKHU

[Tpupomnsiii ra3. YmoieBomoponbl. IlpenensHbie yrieBomoponasl — ankadbl. O6mras dopmymna
aJKaHOB, MpaBWJIa COCTABIICHUS Ha3BaHUI ankaHoB. MexayHaponHas Homenkinarypa MIOITAK.
®du3nueckue CBOMCTBA AJIKAHOB, MX 3aBUCUMOCTh OT COCTaBa HMX CTPOCHHUS. XUMUYECKHUE
CBOICTBa: TOpEHUE, raJOreHUpOBaHUE U AerujipupoBanue. [lonyyeHue aakaHoB U3 MPUPOIHOTO
raza u HepTH. [IpumeHenue.

HenpenenbHable yrieBogopoabl. DTWIEH — MOHATHE O 7-cBA3u. OOmas ¢opmyrna aakeHOB,
XapakTepUCTUKa ajkeHoB. lIpaBuna Ha3BaHMs aJIKEHOB 10 MEXAYHApOIHON HOMEHKIIAType.



Bugsr HN30MCPUHN AJIKCHOB. du3nuecKkre CBOMCTBA aIKEHOB. XMMHYECKHE CBOMCTBA Ha npumepe



STWIEHA: PEaKIUM IPUCOCIUHEHUS, KauyeCTBEHHbIE pEaKLUMW Ha JABOHHYIO CBf3b. Peakuuu
noauMepHu3alu M nonudTwieH. [lomydeHne STwieHa W €ro INpUMEHEHHE. AJIKaJuEeHBI.
Bbyranuen-1,3. Xumuueckue CBONCTBA: PEAKIUHM NPUCOENMHEHUs, MHoiauMmepusanuu. Kayuyk
OytanueHoBbld. [lomyueHue cuHTeTHUECKOro Kayuyyka OyTanueHoBoro Mertona JleGenesa.
Ankunbl. AnetunieH. OOmas ¢opMmyrna aJKWHOB, TpaBWIa HA3bIBaHHUS IO MEXKIyHAPOTHON
HOMEHKJIaType. Buzabl u3zoMmepuu, NONy4YeHHME aLETWIEHa M €ro npuMeHeHue. Dusnyeckue
CBOMCTBA QJKMHOB Ha IpuMmepe aneruineHa. KadecTBEeHHbIE pEAaKUUMM Ha  AJKUHBL
[lonmMBUHMIXTIOPUA, €r0 CBOMCTBA UM NPUMEHEHHE. ApOMaTHYECKHE YIIIEBOJOPOb] Ha IPUMEpE
6enzona. CoctaB MOJNEKYNbl, CTpyKTypHbIe (popmyisl Kekyne u coBpemennas. Ilomydenue u
cBoricTBa Oenzona. [lpumenenuwe Oenzona. [IpupoaHble HCTOUYHUKM YIJIEBOIOPOIOB, UX
nepepadorka. [Ieperonka u kpekuHT HedTH. beH3nH: okTaHOBOE YMCIIO OeH3MHOB. DpaKIMOHHAS
NEpPEeroHKa, WIM pekTuukanus. leHeTuueckas CBsI3b YINIEBOJIOPOJIOB. YCTAaHOBJIEHUE
IIPUYMUHHO-CJICICTBEHHON CBA3M MEXAY CTPOCHUEM, CBOMCTBAaMH W IpUMEHEHHEM. (Cxembl
TEeHETUYECKON CBS3H YIIIEBOLOPOLIOB.

Kuciaopoaconep:xamue u a3orcoaepxaniue OpraHuvdeckKue COeJMHEHHUs W MX NMPHPOJHbIE
HCTOYHHUKH

OyHKIIMOHANbHAS TUAPOKCWIbHAs Tpynma. [IpenenvHble omHOATOMHBIE cnupThl. M3oMepusa u
HOMEHKJIaTypa crnupToB. [Ipumenenue u nosydenue cnuptoB. [lonydyeHue sTaHomna u3 3THICHA U
IJIFOKO3bl. XMMUYECKHE CBOKWCTBA CIIMPTOB: TOPEHKE, B3aNMO/ICHCTBUE C HATPUEM, JETHIpaTalus
(BHYTpUMOJNEKYJISIpHAE M MEXMOJCKY/IspHasi), OKUCICHHE B  albJEru]ibl, peaKIus
stepuuxanu. OuU3NONIOTHYECKOe NEUCTBUE CIIMPTOB HA OpraHU3M dYelloBeka. MHOroaToMHbIe
COUpTbl Ha ImpuMmepe niuuepuHa. KadecTBeHHass peakuuss Ha mumuepuH. llpumenenue
MHOTOAQTOMHBIX M OJHOATOMHBIX cnuptoB. CocTaB MouieKynbl. B3auMmHOE BiMsSHME aTroMa B
MoJleKyne (QeHoma; ero Xxumudeckue cBoiictBa. l[lomydenwe ¢(eHoma M3 KaMEHHOTO YTIIS.
KoxkcoBanue kamenHoro yris. [lpumenenue denona. OxpaHa OKpyXaromiei cpeapl oT GeHona.
Aunberusibl 1 KeToHbl. AneToH. [lonydenue anbAeruaoB: OKMCIEHHE CIUPTOB. DopMainbIaeru.
VKCycHBIM  anbaeruj. XHUMHUYECKHE CBOWCTBA  albJACTHAOB: Ka4€CTBEHHBIE PEaAKIUU,
runpupoBanue. KapbokcunbHas rpynmna. KapOonosble kuciotsl. [IpenenbHble 0JHOOCHOBHBIE
KapOOHOBBIE KHCIOTHL. HemnpenenbHble KapOOHOBBIE KHUCIOTHI: OJEMHOBAss U JIMHOJEBAs.
MypaBbuHast U yKCycHasi KUCIOThl. Dusnueckue cBOWCTBA KapOOHOBBIX KHUCIOT. XUMUYECKUE
CBOMCTBa KapOOHOBBIX KHCIOT. Bpiciime KapOOHOBBIE KHCIOTBI — CTEapHHOBas U
MaJTbMUTHHOBAsS, UX CONMU — MbUIa. CloxHBIE d(DUPHI: HAXOXKICHUE B MPHUPOJIE U MPUMEHEHHE.
Peaknus srepuduxanuu. XKupsl. XuMHUecKrue CBOWCTBA JKUPOB: THIPUPOBAHUE PACTUTEIHHBIX
Macesl, TUIPOJU3, OMbUICHUE. YIIeBOAbl, X Kiaccudukanus. CocTaB M CTPOCHHUE TIIFOKO3BI.
['moko3a — anpaerugoCcnupt, €€ XUMHUYECKue CBOMCTBA. [IpuMeHeHue Toko3bl. DpyKTO3a.
Hucaxapuapl: caxaposa, Jakro3a U MaibTo3a. [lonucaxapuasl: Kpaxman U LeuIoa03a. Peakuus
nonukoHAeHcanuu. KauecTBeHHas peakuus Ha Kpaxmai. [ eHeTuueckas CBA3b MEXy KilaccaMu
OpraHMYEeCKHX coeAuHeHud. WaeHTHudUKaus OpraHUYecKUx CcoeAuMHEeHUl. PacueTsl 1O
ypaBHeHUsAM peakuuil. AMuHbl. CTpoeHue monekyl. AmuHorpynma. Knaccudukanus aMHHOB.
dusznyueckue U XUMHUYECKUE CBOWCTBA aMUHOB. AHWIMH. [lonyueHue u nprUMeHEeHUE aHUJIMHA.
AMMHOKHCHOTEL. XHWMHUYECKHE CBOWCTBA AaMHHOKHCIIOT: B3aMMOJCHCTBHE C KHCJIOTaMH,
OCHOBAaHMSIMH, CHOUPTaAMH, peakuus noiukoHaeHcauuu. llentupnas cBs3b. IlpuMeHnenue
aMUHOKHCIIOT. benku, ux crpykrypa. XuMHUYeCKHe CBOWCTBA OENIKOB: J€HATypalus, THIPOJIH3,
KayeCTBEeHHbIE peakuuu. bronornyeckue ¢pynkiuu 6enxoB. Hyknennossie kucnotsl: JJHK, PHK,
ux QYHKIUH.



buorexnonorusa. I'eHHas uHXkeHepus. [eHeTHuecKkas CBSA3b MEXAY KIACCaMH OpPraHUYECKHX
BELICCTB. 3aKpEIUICHUE 3HaHUM 110 TeMe. Pemenue pacueTHbIX 3a1ay.

HckyccTBeHHBIE U CHHTETHYECKHE MOJTUMEPbI

Cunrernueckue noiuMmepbl. CTPyKTypa MaKpOMOJIEKYIT MOJTUMEPOB: JIMHEWHAs!, pa3BETBICHHAS U
npoctpancTBeHHas. [lomudtunen. [lomunponunen. Cunrernyeckue BoJokHA. CTpyKTypa
CUHTETUYECKUX BOJOKOH. CHHTETHYECKHE KaydyKH: OOIIEro M CHENHAIbHOTO Ha3HAYCHUS.
TepMopeakTUBHBIE U TEPMOILIACTUYECKHE MTOJIUMEDPHI.

3aki0ueHue

[ToBrOpeHue u 3aKkperuieHue 3HaHul 1Mo TeMam: «Kitacchl OpraHu4ecKux COeAMHEHUI,
«XUMHYECKHUE CBOICTBa OPraHUYeCKUX COEIMHEHUIN. Pemienue ypaBHEHUH,
SKCIEPUMEHTANIbHBIX 3a7a4. [IoNroToBKa K UTOrOBOW KOHTPOJIBHOM padoTe.

11 KJIACC

CrpoeHnne BemecTrsa

Pa3BuTtne mnpencraBieHUi O CTpoeHUM aroma. Mojeinu CTpOoeHUs aroMa. OJIEMEHTapHbIe
YacTULIBI: MPOTOH, IEKTPOH, HEUTPOH. DHepreTuueckuil ypoBeHb. OpOuTalb, 3IEKTPOHHBIE
obiaka.

OTkpbITHE 3aKOHA U CO3aHUS NEPUOANYECKON CUCTEMBI. [lepnonuieckuil 3aKOH B CBETE YUEHUS
O CTPOEHUHU aTOMOB. 3HAaYEHHE NIEPUOAUYECKON cucTEMBI U niepuoasl cuctemsl 1.1 Menneneesa.
KatnoHb! 1 aHMOHBI, HOHHBIE KPUCTAINIMYECKUE PELIETKU. DIIEKTPOOTPULIATEILHOCTD, MOJISIpHAs
U HeNoJjsipHas KoBajJeHTHas cBsi3u. OOMEHHBIN U JOHOPHO-OOMEHHBI MEXaHHU3M 00pa30BaHUs
KOBAJIGHTHOW CBSA3H. MOJIEKYISIpHbIE U aTOMHbIE KPUCTAIIINUYECKUE PEIIETKHU.

OcCoOeHHOCTH CTPOEHMsI aTOMOB MeTajula. MeTrannueckas XMMHUYECKasl CBsI3b, METAJUIMYECKast
KpUCTaJNIn4YecKas pemeTka. MexXMOoneKyspHas 1 BHYTPUMOJIEKYIISIPHAs: BOLOPOIHAs CBSI3H.
[Tonmumeps! pUpOAHBIE, UCKYCCTBEHHBIE M CUHTEeTHYECKHE. [lmacTmacchl, BOJIOKHA, KaydyyKu U
HEOpraHUUYECKHE MOJIMMEPBI, UX IpeacTaBuTenu. [loayuenue u npuMeHeHHe OJUMEPOB.
OcobeHHOCTH CTpOeHHs Ta30B. MomsipHbIii 00beM ra3oB. CMecH ra3oB — BO3IYyX, IPUPOIHBIN
ra3. [IpencraBurenu ra3000pa3HBIX BEIIECTB: BOJOPOA, KHUCIOPOI, YIIEKHCIBIN ra3, U T.JI. UX
MoJTyuyeHue, coorpanue, pacrio3HaBaHHe.

Bona, ee Owomormueckass ponb. KpyroBopor Boasl B mpupoxae. l[IpumeHeHue Bombl B
IIPOMBIIIIJIEHHOCTH, CEJILCKOM X03siiicTBe U B ObITY. JKecTkocTh Boabl. BpeMeHHas u nocTosHHas
KECTKOCTh BOJbI M crocoObl ee ycTpaHeHus. Kucnble conu. MunepanbHble Boabl. Kuakue
KPHUCTAJLJIbl, UX UCIIOJIb30BAHUE.

Kpucrajuimueckue u amopdusle  BemectBa.  [IpuMeHeHne  aMOpPQHBIX  BEIIECTB.
OTHOCHUTENBHOCTh HEKOTOPBIX XMMHUECKUX IOHATUH.

Hucniepcupie cucteMbl. Kiaccuukanusi AUCHEPCHBIX CHCTEM IO arperarHoMy COCTOSHHIO.
OMyJIbCUH, CyCIIEH3UH, a3PO30JIH, T€JIH, 30JI1, KOAryJIsIHsl, CHHEPE3UC.

3aKkoH TOCTOSHCTBA cOocCTaBa BellecTB. MaccoBas UM 0ObeMHasl J10Jii KOMIIOHEHTOB CMECH.
MaccoBass 70JisI pacTBOPEHHOTO BEIIECTBA, IMPUMECE, MNpPOAYyKTa peakuu. MomspHas
KOHILICHTpAaLYsl.

IloBTOpEeHHE M 3aKpeIUIeHME 3HAaHUM 10 TEME, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJad Ha
HaXO0XJIeHHEe MacCOBOM M 0OBEMHOH J10JTM BELIECTBA B KOMIIOHEHTaxX cMecu. Pemenue



YPAaBHEHUN PEaKLMK C pa3IMYHBIMU TUIIAMU XUMUYECKOM CBsA3H. I1oAroTroBKa K KOHTPOIBHOU
pabore.

XuMHuuyeckre peakuuu

XUMUYECKHE PEAKIUU WM XUMHYECKHE SBICHUS. AJUIOTPOMNUS. AJUTOTPOMHBIE MOTU(DUKAIINN
yoiepona, cepsl, ¢hochopa, onosa u kuciopona. Mzomepsl. M3omepust. Peaknum nsomepusaimy.
[IpuurHbI MHOroOOpa3us BEIIECTB: AJUIOTPOIUS U U30MEPUSL.

Peaknuu coenvHenusi, MpUCOCIUHEHMSI, 3aMeleHus, peakiuu oomeHa. [IpaBmio bepromne. Jk30-
WU DHIOTEPMHUYCCKUE peakiuu. TernoBod 3¢h(EeKT XUMHUYECKUX peakiuil. TepMOXUMHYECKHE
YpaBHEHHUSI.

CxopocTh XMMUYECKON peakuuu. ['oMOreHHble U rereporeHHsle peakiuu. MakTopsl, BIUSIOLINE
Ha CKOpOCTh XHMHYeckoil peakuuu. IlpaBuno Ban-Topda. Depmentsi. HMHruOUTOpHI
HeoOpatumble n oOpatumble peakiuu. Xumudeckoe paBHoBecue. [lpunmun Jle Illatemnbe.
VYcnoBus cMmeleHus: paBHOBecHs. BEIOOp onTUMalIbHBIX yCIOBUI.

Ponp Boawl B mpeBpaiieHun BemiecTB. Kiaccu@ukaius BeIIeCTB IO PacTBOPUMOCTH B BOJE:
pacTBOpPUMBIEC, MaJOpPaCTBOPUMBIE M IPAKTUYECKH HEPACTBOPUMBIC. DNEKTPOIUThL. CTeneHb
ANMEKTPOIUTHYCCKOM Aucconmanuu. [ uaponu3 oOparumblii W HeoOpatumbiid. [ 'maponus
OpraHUYEeCKHUX BEILECTB, EI0YHOU TUAPOIU3 KUPOB.

Crenenp okucinenus. OmnpeneneHHe CTENEHHM OKHUCIEHUS 1o (opMmylne COeAMHEHHUs.
OKHCINTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTENb. DJIEKTPOIU3 —
KAK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA IPOIECC. DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB HA
npuMmepe xjaopuaa Hatpus. [IpakTndeckoe NpUMEHEHHE ANEKTPOIN3A.

Pemenne »skcriepuMEHTaNbHBIX 3a7ad IO TEME: pPEaKUWU 3aMElIeHUs, NPUCOEIUHEHHUS,
THIPOJIN3, OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IoaroToBka k mpoBepoyHoii padore.
Pemenne sKcmepuMEHTANbHBIX 3aJad IO TEME: XUMHYECKOe paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBbIe peakilu, YEKTPOIUTHYECKas qucconuanus. [loaroroBka K mpoBEpOvHOI paboTe.

BemecTBa u ux cBoiicTBa

BzaumoneiictTBue MeETaJUIOB € HEMETAUIAMHM, BOJOM, pacTBOpaMH KHUCIOT M  COJIEH.
DNEKTPOXMMUYECKUN  psAll  HaNpsOKeHW — MeTauioB.  B3aumMopeicTBue  METauioB ¢
OpraHMYECKUMHU BELIECTBAMHU.

Koppo3sust meramios, ee Buabl. CocoObl 3alIUTH OT KOPPO3HUH.

®uznueckue cBoWcTBAa HeMeTamioB. OKHCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HeMeTaiioB. CpaBHUTENIbHAs  XapaKTEPUCTHKA TallOTeHOB KakK Haumboiee THUIHYHBIX
[IPEACTABUTEICH HEMETAIUIOB.

Knaccudukamus kucnor. XuMudeckne cBoiicTBa KUCIOT. OcoOble CBOMCTBA a30THOM M CEPHOM
KUCIOT. [lomydyenne u npuMeHeHne KUCIOT.

OcHoBaHMs, UX Ki1accupukanus. XUMHUYECKHE CBOMCTBA OCHOBaHMU. PerieHne XUMHYECKUX
YPaBHEHUI B3aMMOJEHCTBUS OCHOBAHUM C IPYTUMHU XUMUYECKUMU IIEMEHTaAMHU.
Knaccudukamuss comeii: cpenHue, KHCIbIe, OCHOBHBIE. XHMHUECKHE CBOMCTBA COJICH.
IIpencraBurenu coneil U UX 3HadyeHne. KaueCTBEHHBIE peaKIUY HAa KAaTUOHBI ¥ aHUOHBI.

[ToHsiTHE O TEHETMYECKOM CBSI3M M TE€HETHYECKHX pAgax. [EeHeTHYecKud psij MeTasua.
I'enetnueckwnii psan Hemeramia. OCOOEHHOCTH TEHETHUECKOTO Psiia B OPTaHUYECKOM XUMUMU.

3akiroueHue
Pemenne skcneprMeHTal bHBIX 3a/ad. 3aKpeIuleHHe NpoijeHHoro marepuana. IloaroroBka k
UTOTOBOM KOHTPOJIBHOMN padoTe.



HJIaHI/IpyeMbIe Pe3yJabTaThbl 0CBOCHUN y‘lflﬁHOI‘O npeameTa

Juunocmmnule pesynomamul  O0yuarowuiica  NOAYYUmM  03MOMNCHOCHL 014
popmuposanua cnedyrwujux auunocmuvix YY/1:
. oTIpeieNICHNEe MOTHBAIMH H3YYCHHS YIeOHOTO MaTepraa,

* OLICHUBaHME yCBaWBAaEMOIo y4eOHOro MaTepuaa, UCXOsl U3 COLMAIbHbBIX U
JIMYHOCTHBIX LIEHHOCTEH;

* MIOBBILICHUE CBOEro 00pa30BaTE€IbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
M3YyYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XMMUHU U OOIIECTBA;

. 3HAHUE MPABWII ITIOBEJCHUS B YPE3BbIYANHBIX CUTYALIMSX;

. OLICHHMBaHUE COLIMAJIbHONW 3HAYMMOCTHU Ipodeccui, CBI3aHHBIX C XUMUEH;

* BJaJIeHHE MPaBUIaMU O€30MaCHOTO OOpalleHHs ¢ XUMUYECKUMHU BEIECTBAMH U
00opya0BaHUEM, MPOSIBIIEHUE IKOJIOTHYECKOM KYJIBTYPHI .

Memanpeomemnovie pe3ynromamaol

PeryasiTuBHbIC
Obyyarowuiics nOIYy4uUm 603MONCHOCHb OIS
YYII: Gopmuposanus ciedyrouwux pecyiamueHbix
LeJIeTIONIaraHue, BKJIIOYasi  IOCTAHOBKY
HOBBIX nesei,
npeoOpa3oBaHue

MIPAKTUYECKOM 3aJa4d B IIO3HABATEIBHYIO, CAMOCTOSATEIBHBIM aHAJIU3 YCIOBUU JOCTHKECHMS
LIEJI Ha OCHOBE YY€Ta BBIIEICHHBIX YYHMTEJIEM OPHUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM
MaTepuaie;

. IUTAHUPOBAHME ITyTH JOCTHIKEHUS LIEIIEH;

* YCTAQHOBJICHUE II€JIEBBIX IPUOPUTETOB, BbBIACIECHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTHO)KEHUST 1lenu U BbIOOp Haubonee 3¢ddekTuBHOrOo crocoba; * ymMeHHE CaMOCTOSTENBLHO
KOHTPOJIUPOBaTh CBOE BpEMs M YNPaBISATh MM; * YMEHUE NMPUHUMATh PEIICHUs B MPOOIEeMHON

CUTyaluu;
¢ ITIOCTaHOBKa y‘IC6HI>IX 3aaa4, COCTaBJICHUC IJIaHA U ITOCJIEAOBATCIIBbHOCTH I[GﬁCTBHﬁ;
° opraHu3zanusa pa60qero MECTa IIPH BBIIIOJIHCHUU XUMHNYCCKOT'0 SKCIICPUMCHTA,

* [IPOTHO3UPOBAHHUE PE3YJIbTATOB 0OYUEHHUS, OLIEHHBAHNE YCBOEHHOIO MaTepuasa, OlleHKa
KauecTBa M YPOBHS IIOJNYyYEHHBIX 3HAHMUN, KOpPpEKUUs IUIaHa M crocoba JeHCTBUS Npu
HeoOxomumocTt . [lo3HaBarenbHble OOy4arOMUNACS MOTYYUT BO3MOXKHOCTD i1 (POPMUPOBAHUS
CIEAYIOLIMX NTO3HABATENbHbIX Y Y/I:

. MIOMCK U BbIJIeJIEHUE UHPOpMAaLIHH;

* QHAJIW3 YCJIOBUH M TpeOOBaHWM 3ahaud, BBHIOOP, COIMOCTABICHHE U OOOCHOBAHHE
crioco0a perieHus 3a1a4uu;

* BbIOOp Haumbonee HPQPEKTUBHBIX CHOCOOOB pelIeHHs 3aJadd B 3aBUCHUMOCTH OT
KOHKPETHBIX yCIIOBHH;

. BBIJIBUKEHUE U 000CHOBaHHME TMITOTE3bI, BEIOOP crioco0a ee MpOBEPKH;

* CaMOCTOAITENIbHOE CO3/IaHHWE QJITOPUTMA JESTENbHOCTH TIpU pEUIeHUH MpodieM
TBOPYECKOTO M IIOMCKOBOI'O XapaKTepa;

. YMEHUS XapaKTePU30BaTh BEIIECTBA [10 COCTaBY, CTPOSHHIO U CBOWCTBAM;

* ONMCAaHUE CBOMCTB: TBEPHABIX, >XUIKUX, Tra3000pa3HBIX BEILECTB, BBIACICHUE HX
CYLIECTBEHHBIX IPU3HAKOB;

* n300pakeHHe COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XMMHUYECKUX (OpMYyT U
CYILIHOCTH XMMHYECKUX PEAKIIMH C TOMOIIBIO XMMUYECKUX YPaBHEHUH;

* [IpOBE/ICHUE HAOIIONCHMI, ONMUCAHHE IMPHU3HAKOB M YCJIOBUN TEUCHHS XUMHUECKUX
peaxIuii, BBINIOJIHEHNE XUMHUECKOrO IKCIIEPHUMEHTA, BbIBOJbI HA OCHOBE aHaIN3a HAOJIIOAEHUI
32 HKCIIEPUMEHTOM, pEIIeHHE 3a/ad, IMOJIyueHHEe XUMHUYECKOW HH(pOpMAlUU U3 pa3IMYHBIX
HCTOYHUKOB;



. YMEHHE OpPraHU30BbIBATH UCCIIEIOBAHUE C LENIBIO TPOBEPKH THIIOTE3;

. YMEHUE J1e/1aTh YMO3aKIIIOYeHUs (MHAYKTUBHOE U 10 aHAJIOTUN) U BBIBOJIBI,

* yMeHUE 0OBEKTHBHO OLICHUBATh MH(OPMAIIMIO O BELIECTBAX U XMMUYECKUX MPOIIECCaXx,
KPUTHYECKU OTHOCUTBCS K IICEBIOHAYYHON MH(DOPMAIIHH.

Kommynurkamuenuie

Obyuarowuiica  noayuum  603MOJCHOCMb 014 hopmuposanus  cledyrouux
KomMmyHukamuenvix YVJ[:

* [I0OJJHO€ U TOYHOE BhIPA)KEHHE CBOMX MbICIICH B COOTBETCTBUU C 3a/lauaMH U YCIOBUAMU
KOMMYHUKaIUH;

* JICKBaTHOE MCIIOJb30BAHUE PEUYEBBIX CPEJICTB JJI ydacTHsl B JUCKYCCHUM U
apryMEHTallMu CBOCH MO3UIIMHU, YMEHHE MPEACTABIATh KOHKPETHOE COZIEp’KaHUE C COOOICHUEM
€ro B MMCbMEHHOM U yCTHOU (hopMme, onpenienenne cnoco0oB B3aUMOAEHCTBUS, COTPYIHUYECTBO
B TIOWCKE 1 cOOpe nHPOpMaLny;

* ONpesieIeHne CII0COOOB  B3aMMOJEWUCTBUS, COTPYJHMYECTBO B IIOMCKE M cOope
nHpOpMaLlMK, ydyacTHe B JAMajore, IUIAHUPOBAHHE OOIIUX CHOCOOOB pabOTHI, MPOSBICHUE
YBAKUTEIBHOTO OTHOIIEHUS K IPYTUM YUaluMCs;

* OMHCaHUE COAEP KaHUS BBITIONHAEMBIX JIEMCTBUH C LEIhI0 OPUEHTUPOBKH B IPEAMETHO
MIPAKTUYECKOM JesITeIbHOCTH;

* YMEHUSI YYUTHIBATH pa3Hble MHEHHS W CTPEMHUTHCS K KOOPAMHAIIMH PA3IUYHBIX
MO3ULIUN B COTPYAHUYECTBE;

* popmynupoBaTb COOCTBEHHO€ MHEHHME W  TO3UIHIO, APTyMEHTHPOBaTh |
KOOPAMHUPOBATh €€ C MO3ULMSIMHU NapTHEPOB B COTPYIHUYECTBE INPHU BBHIPAOOTKE OOILEro
peIIeH s B COBMECTHOM JICATEIbHOCTH;

* OCYIIECTBJIATh B3aUMHBIM KOHTPOJb U OKAa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IUTAHUPOBATh OOLIME CIIOCOOBI pabOThI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIUIO, OLIEHKY
neicTBUi mapTHEpa, yMETh YOEKIaTh;

* UCTOJNB30BaTh a/I€KBAaTHBIC S3BIKOBBIE CpPEACTBA Uil OTOOpa)KeHHsS CBOMX UYBCTB,
MBICJIE, MOTUBOB U MOTPEOHOCTE; 0TOOpakaTh B peyH (omucaHue, OObsICHEHUE) COIepKAHUE
COBEpIIAeMbIX JEUCTBHUM, Kak B (popMe I'POMKOW COIMATU3MPOBAHHOIN peuu, Tak U B Gopme
BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHIIMIO, WCIOJNb3Yysl CpEICTBA YCTHOW U
NUCbMEHHOW KOMMYHMKALlMM IIpU paboTe ¢ TeKcTaMM Y4yeOHUKa M JIOTOJHUTENIbHOU
JUTEPaTypor, CIPABOYHBIMU TaOMUIAMHU, HPOSIBIATH T'OTOBHOCTh K YB)KEHHIO WHOM TOYKH
3peHUs IPU 00CYXKIEHUH PE3YJIbTATOB BHIMOJIHEHHON paOOTBhI.

IIpenmeTHbIMH pe3yJbTaTaMu H3y4eHusi npeamera «Xumusp» B 10 kiaacce siBasiiorest
cJaenylonue yMeHHus:
1. B mo3HaBatensHOit cdepe:
® 1aBaTh ONPEJECICHUS U3YUEHHBIX OHATUI: «XUMHUYECKUH DIIEMEHT), «aTOM», KHOH»,
«MOJIEKYJIay, IIPOCTBIE U CIIOKHBIE BELIECTBA», «BEIIECTBOY», «XUMHUUECKask (OpMyIiay,
«OTHOCUTEJIbHAs  aTOMHas  Macca», «OTHOCWUTEIbHAs  MOJIEKYJSIpHAs — Maccay,
OpraHUYeCcKHe BEUIECTBA, UX KJIACCH(HKALUSA U HOMEHKIATypa, CBOICTBA, MOTYyYCHHUE U
[IPUMEHEHUE; HM30MEpPHUs], TOMOJOTHUSA,IIOJIUMEPBI, THUIIBI XUMHUYECKHX OpPraHU4YEeCKHUX
peaxKumii u ap.
® omucarb JEMOHCTPAllMOHHBIE M  CaMOCTOSITEIbHO  IPOBEJECHHBIE
XUMHUYECKHUE SKCIIEPUMEHTBHI;
® ONNCHIBATh U pa3InyaTh U3yUEHHbIE KIACChl OPraHUYECKUX COCAMHEHUN, XUMUYECKUE
peakiuuu;
® xJaccuUIUPOBATh U3YUEHHbBIE OOBEKTHI U SBJICHUS;
® JenaTh BBIBOABI M YMO3AKIIOYEHMsS] W3 HAOMIONEHUM, HW3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM, NMPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEIIECTB MO AHAJIOTMH CO
CBOMCTBAaMHU U3Y4YCHHBIX;



CTPYKTYypUPOBaTh U3yYCHHBIH MaTepHall i XUMUYECKYI0 HH(POPMALIUIO, TIOTyYEHHYIO U3
JPYTUX UCTOYHHUKOB,;

MOJIEJIUPOBATh CTPOCHNUE OPraHMYECKUX BEILIECTB.

2. B IEeHHOCTHO — OPHEHTAMOHHOH cdepe:

aHaJIU3UPOBaTh U OLICHUBATH MTOCIIEACTBUS JJIS1 OKPYKAIOLIEH cpeibl OBITOBON U
MIPOM3BOACTBEHHOM 1€ATEILHOCTH YEJIOBEKA, CBSI3aHHON ¢ epepaboTKON BEIIECTB;

3. B TpynoBoii cdepe:

IIPOBOAMTH XUMUYECKHUH IKCIIEPHUMEHT;

4. B cdepe 6e30mMacHOCTH KUZHEACATSIHHOCTH:

OKa3bIBaTh NIEPBYIO IIOMOILb [TPU OTPABIEHUSAX, 0KOTaxX U APYTUX TpaBMax, CBS3aHHBIX C
BEIIECTBAMH H J1a00PaTOPHBIM 000PYIOBaHUEM.

Y4eHHK HAyYUTCH:

O Ha3b16amdp V3yUCHHBIE BEIIECTBA 10 «TPUBHAIBHOI MIIM MEXAYHAPOAHON
HOMEHKJIATYpE;

0 onpedenams: BATICHTHOCTb U CTETIEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB, TUII
XUMHYECKOH CBSI3U B COEUHEHMSIX, 3apsi/i HOHA, XapaKTEP CPEbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COEMHEHHUH, OKUCIUTENb U BOCCTAHOBUTEb,
IIPUHAAJIEKHOCTbD BEIIECTB K PA3JIMYHBIM KJIaCCAaM OPraHUYECKHX COEAMHEHHI;

0 Xapakmepu306amp: JIEMEHTHI MAJIBIX IEPUOIOB IO UX MOJIOKEHUIO B
nepuoandeckoit cucreme J[.M.Menneneesa; o0ume XMuMUIeCKHE CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX U
OpPraHMYECKHUX COECUHEHMI; CTPOCHUE U XUMHUYECKHUE CBOMCTBA N3Y4YEHHBIX
OpraHUYeCKUX COCIMHEHU;

0 00bACHAmMb: 33aBUCUMOCTb CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOCHHS;
MIPUPOY XUMUUECKOH CBSI3U (MOHHOM, KOBAJIEHTHOM, METALITUIECKON ),
3aBHCUMOCTb CKOPOCTH XMMHMUYECKON pEaKuH U MOJI0KEHUS] XUMHUYECKOTO
paBHOBECHS OT Pa3INYHBIX (PAKTOPOB;

O  GBINOIHAMb XUMUYECKUT IKCHEPUMEHM TI0 PACTIO3HABAHUIO BaKHEUIINX
HEOpPraHMYECKUX U OPTaHUYECKUX BEILECTB;

0 Npo6oOUmMp CaMOCTOATEIIbHBIA OMCK XUMUYECKOU HHPOPMALIUH C
UCIOJIb30BaHUEM PA3JIMNYHBIX HICTOYHUKOB (HAy4HO-MOMYJISIPHBIX U3JaHUM,
KOMITbIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETa); HCIIOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiayil XUMHUECKON
MHGOPMALIMY U €€ MPEJICTaBICHHs B Pa3InYHbIX (OopMax;

Y4eHMK MOJIYyYUT BO3MOKHOCTh HAYUHTHCS:

BBIIBUTAaThb HW TIIPOBCPATH ISKCIICPUMCHTAJILHO THUIIOTC3BI O XHUMHUYCCKHUX CBOICTBax
BELIECTB HAa OCHOBE MX COCTaBa U CTPOCHMUS, UX CIIOCOOHOCTH BCTYIaTh B XMMHUYECKHE
pEeaKInu, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;

XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO M CBOWMCTBaM, YCTaHaBIIUBATh
IMPUYIUHHO-CJIICACTBCHHBIC CBA3H MCKAY JAaHHBIMH XapaKTCPUCTUKAMU BCIICCTBA,
COCTaBJISITh MOJICKYJISIDHBIE U TIOJIHBIE MOHHBIE YPaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

IIPOrHO3UPOBATH CHOCOOHOCTE BEIICCTBA IMPOABJIATDH OKHCJIINTCIIbHBIC 501058
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YUYETOM CTENEHEW OKHUCIICHMS 3JIEMEHTOB, BXOISIIUX B
€ro COCTaB;

COCTAaBJIATh YPABHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX IMOCICAOBATCIBHOCTHU HpeBpameHHﬁ
HEOPraHMYECKHUX BEIIECTB Pa3IUNYHbBIX KJIACCOB;

BBIJIBUTaTh U IIPOBEPATH JKCIEPUMEHTAIBHO THUIIOTE3bI O PE3yabTarax BO3ACUCTBUSA
pa3nuyYHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PeaKIlui;

HCIIONIb30BaTh NPUOOpPETEHHbIE 3HAHMS JJISI SKOJOTMYECKH TIPAMOTHOIO IOBEACHUS B
OKpY’KaKOLLEH Cpele;



® 1ICIOJIB30BaTh NMPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHLIMH NPU BHIIOIHEHUU MPOEKTOB U
y4e0HO-UCCIEeIOBATENbCKUX 3aJad 10 HU3YyYEHHUIO CBOMCTB, CIOCOOOB MOMY4YEHUS U
pacro3HaBaHUs BEUIECTB;

® O00BEKTUBHO OLIEHUBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX MPOIIECCax;

® KPUTHYECKH OTHOCHUTHCS K ICEBIOHAYYHOH MH(pOpPMALIUHU, HeT0OPOCOBECTHOM peKiIaMe B
CpeICcTBaX MaccOBOM MH(pOpMAIINH;

® OCO3HAaBaThb 3HAUYCHUE TEOPETUYECKUX 3HAHMM 10 XUMHM JUI [PAKTHYECKOMN
JEeATEIbHOCTHU YEJIOBEKA;

® C03/1aBaTh MOJEIU U CXEMbI JJISl pelIeHUs yueOHbIX U MO3HABATEIbHBIX 3aJ1a4; IOHUMAaTh
HEO0OXOUMOCTh COONIOACHMSI TPEANUCAaHUM, TpeqIaraeMblXx B HWHCTPYKIUSAX IO
HCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U Jp.

IIpeaMeTHbIMHM pe3yJbTaTaMH H3ydYeHHsl nmpeaMera «Xumus» B 11 kiacce siBIAAOTCS
cJIeAyolue YMeHUs:
dopmupoBaHUE 3HAHUNA OCHOB XUMUYECKOW HAYKHU: BaKHEHIINX (PAKTOB, MOHITHHA, XMMHUYECKHX
3aKOHOB U TEOPUM, sI3bIKa HAYKHU, JOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapakTepa.

YcBOeHHE yYallUMUCS BaXKHEHIIMX 3HAHUNA OO0 OCHOBHBIX TOHATHUSAX M 3aKOHAX XUMHUH,

XUMHYECKON CUMBOJIHKE.

PazButue ymenuii HaOmonaTb M OOBACHATH XUMHUYECKHE SBICHHS, HPOHCXOIAIINE B

pHUpo/Jie, 1Jaboparopuu, B IOBCETHEBHOM KU3HU.

OgnazieHre y4yallMMUCS YMEHHUSIMH NPOU3BOIUTH PAacCUueThl HA OCHOBE XUMHUYECKHX (hopmyin

BEIIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIA;

dopMupoBaHHE CIIEIUAIBHBIX YMEHUI: 00pamarbesi ¢ BEIIeCTBaMU, BBIMOIHATh HECTIOXKHbIE

SKCIEPUMEHTHI, COOIonas TMpaBWiIa TEXHUKU O€30MaCHOCTH; TIPaMOTHO MPHUMEHSThH

XMMUYECKUE 3HaHUS B OOLEHUH C IPUPOJON U B MOBCETHEBHOM JKU3HU.

PackpsiTHe TyMaHHCTHYECKON HANPABIEHHOCTH XUMHHM, €€ BO3PACTAIOLIEH POJIM B PEIICHUH

IJIaBHBIX Mpo0JIeM, CTOSAIIMX Mepe]l YeT0BEUECTBOM, U BKJIa/1a B HAYYHYIO KapTUHY MUpA.

Pa3Butne  nuuHOCTH  OOyyaromUXCS:  UX  UHTEIUIEKTyalbHOE H

HPAaBCTBEHHOE COBEPLIEHCTBOBAHUE, ¢dbopmupoBaHue y  HHUX

TYMaHUCTHUYECKUX OTHOILIEHUH Y DKOJIOTHYECKH
11€JIeCO00Pa3HOr0 MOBEACHNUS B OBITY U B IpOLIecCe TPYAOBON AEATEIbHOCTH. Pa3BUTHE

M03HABATEJbHBIX UHTEPECOB U MHTEUIEKTYyaJIbHBIX CIOCOOHOCTEN yualuxcs B mpoliecce

IIPOBEICHUSI XUMUYECKOTO IKCIIEPUMEHTA CaMOCTOSITEJIBHOTO

MPUOOpPETEHNUs 3HAaHUN B COOTBETCTBUH C BO3HUKAIOIIMMU )KM3HEHHBIMU OTPEOHOCTSIMU;

Bocnuranue oTHOIIEHUS! K XMMHUH KaK K OTHOMY U3 (pyHIaMeHTaIbHBIX KOMIOHEHTOB

€CTECTBO3HAHUS U JIEMEHTY 00I11e4eI0OBEYECKON KYIbTYPBhI;

[IpumMeHeHne ydJammucs MOIy4eHHBIX 3HAHUH U yMEHUH i1 0€30MacHOr0 MCIOIb30BAHUS

BEUIECTB M MaTepuajoB B OBITY, CEJIIbCKOM XO34WCTBE M Ha IPOU3BOJCTBE, PEIICHUS

IIPaKTUYECKUX 3a7jad B IOBCEHEBHOMN U3HU, NPEAYNPEKACHUS SBICHUM, HAHOCSILUX BpEJ

3I0POBBIO YENIOBEKA M OKpYXKarollei cpene (pa3BUTHE SKOJIOTUUECKON KYIbTYpPhl YUAIIUXCS).

Y4YeHuk Hay4YnTCA:

Ha3b16amb N3yUYCHHBIE BEIIECTBA 110 TPUBUAIBHOW WM MEXIYHAPOIHOU
HOMEHKJIAType;

onpeodenamp: BAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX IEMEHTOB,
TUI XUMUYECKOU CBS3H B COEIMHEHUSX, 3aps]] MOHA, XapaKTep CPelbl B
BOJIHBIX PacTBOpax HEOPTAHWMYECKUX COCTMHEHNUI, OKUCIUTEND U
BOCCTAaHOBMTEb, IPUHAAJIEKHOCTD BEIECTB K PA3JIMYHBIM KJlaccaM
OpPraHWYECKNX COCANHEHUN; XapaKmepu306ams: SIEMEHThI MaJbIX [IEPUO/IOB
0 UX MOJIOKEHUIO B meproandeckoit cucteme J[.M.Menzaeneea; oOmime
XUMHUYECKHE CBOMCTBA METANIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMUYECKUX U OPraHNYECKUX COEANHEHUN; CTPOCHUE U XUMUYECKUE
CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COCTUHCHUN;



00bACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS; IPUPOLY
XUMUYECKOU CBSI3M (MOHHOM, KOBaJIEHTHOM, METAIUTHYECKOH ), 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON peaKkuu U MOJOKEHUS XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX
(hakTopoB;

6bINOSIHAMb XUMUYECKUTL IKCREPUMEHM TI0 PACIIO3HABAHUIO BaKHEHIIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB;

nP0o60OUmMs CaMOCTOSITENILHBIN TTOMCK XUMUYECKOW HH(POPMAITUH C UCTIOJIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-MIOMYJIAPHBIX H3IaHUN, KOMIBIOTEPHBIX 0a3
TAHHBIX, pecypcoB HTepHETA); UCTIOIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH JIJIS
00paboTKu ¥ Mepenayu XMMHUECKOi HH(POpPMaIIUY U ee MPEICTABICHHS B PA3TUYHbBIX
bopmax;

YYeHHK NOJYYUT BO3MOKHOCTh HAYYHThCH:
BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYIAaTh B XMMHUYECKHE
peakuu, O XapakTepe U NPOAYKTaX pa3INYHbIX XUMUYECKUX PEAKIINA;
XapaKTepHU30BaTh BEILIECTBA M0 COCTaBY, CTPOSHUIO U CBOMCTBAM, YCTaHABINWBATH MPUIHMHHO-
CJICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPUCTUKAMHU BCIICCTBA,
COCTaBIIATh MOJICKYJSIPHBIC M TOJHBIE HOHHBIE YPABHEHMS MO COKPAIICHHBIM HMOHHBIM
YpaBHEHUAM;
MIPOTHO3UPOBATH CIOCOOHOCTH BElIECTBA MIPOSIBIISITH OKHCIIUTEIbHBIE
WA BOCCTAaHOBHUTEILHEBIE CBOMCTBA C y‘IéTOM CTeTIeHEeH OKUCICHUS DJICMEHTOB, BXOIJAIIUX B
€ro COCTaB;
COCTaBJIATh YpPaBHCHHA peaKHHﬁ, COOTBCTCTBYIOIIUX ITOCJICA0BATCIIBHOCTH HpeBpaHIeHI/Iﬁ
HEOPTraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;
BBIJIBUTaTh U IIPOBEPATH JKCIEPUMEHTAJIBHO THUIIOTE3bI O pPE3yabTarax BO3ACUCTBUSA
pa3nuYHbIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKON PeaKIny;
UCIIONIB30BaTh MPUOOpPETEHHbIE 3HAHMS JAJIi SKOJOTMYECKH TPAMOTHOTO IOBEACHUSA B
OKpY’KAKOLLEH Cpeae;
UCIIONIB30BaTh MPUOOPETEHHBIE KIIIOYEBBIE KOMIETCHIIMU MPHU BHIIOIHEHUU MPOEKTOB U
y4eOHO-UCCIIENOBAaTEeIbCKIX 3a/1ad 10 M3YYEHHUIO CBOMCTB, CHOCOOOB TMONYyYEHUS H
pacro3HaBaHUs BELIECTB;
OOBEKTHUBHO OLICHUBAThb I/IHq)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKHUX MPOLCCCAX;
KPUTHYECKU OTHOCUTBHCSA K TCEBIOHAYYHOM MH(pOpMaIuu, HeJOOPOCOBECTHOM peKIame B
CpeAcTBaX MaccoBOW MH(POPMAIUH;
OCO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUU MO XUMHUU ISl MPAKTUYECKOW NIeATeIbHOCTH
YeJI0BEKa;
CO3/1aBaTh MOJENU U CXEMbl I pellleHus yueOHBIX M MO3HaBaTeNIbHBIX 3aJ]1ay; MOHUMATh
HEOOXOIUMOCTh  COOJIIOIEHUS]  TPEANUCAHMNA, NpeAaraeMblX B  HHCTPYKUIUSX IO
HCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JP.

TemaTrnueckoe nianuposanue 10 kiacc
1 yac B Henen10, 34 yaca

Ne i/t Hassanue TemMbl ypoka HUcnouab3oBanue
000py10BaHUA LEHTPA
«Touka Pocra»

Benenue (2 4)

[IpenMer opraHn4YeCcKOrW XUMHH.




Teopus

CTPOCHUS

OPraHUYEeCKUX




COEIUHEHUN.

Yr1eBoaopoabl 1 X NPUPOAHBbIE HCTOYHUKH (11 1)

3 ITpuponHelii ra3. AJKaHbl.
duzryeckue CBOMCTBa Jaruuk BBICOKO
ankaHoB. [lomydeHne u MpuMeHEHHE. TeMIIepaTyphl, JlaTauk
TEeMIIepaTyphl TIATHHOBBIHN
AJIKEHBI. DTUJICH.
6 OuU3NUeCcKue ¢ XUMHUYECKHUE Jlatauk
CBOMCTBA ajnkeHOB. [lomyyenue u BBICOKOI TeMIIepaTyphl,
NPUMCHCHHC. Jlaruuk TeMIeparypbl
TJIATUHOBBIN
7 Ankaauensl. Kayuyku.
8 ANKUHBL. ALIETHIIEH.
9 CgoiicTBa aJIKUHOB. [loTUBUHWIXJIOpUL.
10 ben3on — npencraBuTens apoMaTHYECKUX
YTJIEBOJIOPOJIOB.
11 HedT1h 1 ciocoObl ee mepepadoTKH.
12 Cucremaruzanus u 0000IIeHHE 3HAHUH TTO
YIJIEBOAOPOIAM.
13 KonTponbHas pabora Nel
«YTIEBOIOPOIIBDY.
Kucaopoacoaep:xaiiue u a30Tcoaep:kaiiue OpraHudecKue
COeJMHEHUSI M MX NPUPOIHbIE HCTOYHUKH
14 EnnuctBo XUMHUYECKOU Jlaruuk BBEICOKOH
OpraHU3aIMH )KUBBIX OPTaHU3MOB Ha 3eMJIe. | TeMIeparyphl, JlaTauk
Crouprsl. TEeMIIepaTyphl MIIATHHOBBIN
— W3MEpPEHUE TeMIIepaTyphl
MEepPEXO/I0B  AJIOTPOMHBIX
MOIU(UKAIIUNA  CEPBI;
U3MEpPEHHE  TeMIeparypbl
TIJIABJICHUST BEIIECTB.
15 Xumuueckue ©  (pusnyeckue
CBOMCTBA OJTHOATOMHBIX CITUPTOB.
16 I'muuepuH — npeAacTaBUTEIh MHOTOATOMHBIX
CIIUPTOB.
17 ®deHor.
18 AJbJIETU]IBI U KETOHBI.
19 Kap6oHOBBIEC KHCIIOTHI.
20 Ousnueckue U xuMuuyeckue csoictsa | Jlaruuk pH
KapOOHOBBIX KHUCIOT. Briciine kapOOHOBBIE
KUCJIOTHL. MbLa.
21 Crnoxubie 2¢upsl. XKupsbl.
22 YriieBonbl. MoHOCaxapuasl.
23 Jlucaxapuipl 1 mosMcaxapuibl. Jaruuk pH
24 O06o01IeHne U cUCcTeMaTu3als 3HaHUK 110

KHCJIOPOACOACPIKAIIUM
BEILIECTBAM.

OPraHNu4YeCKUM




25 KontponpHas pabora
«Kucnoponcoaep:xaine
OpraHNYECKHUE BEIIECTBAY.

26 [IpakTyeckas paborta

«M nentndukanus OPraHU4YeCKUX




COEIMHEHUN).

27 AMUHBI. AHUJIVH. Jaruuk pH
28 AMMUHOKHUCIIOTHI.
29 benku. HykienHOBbIE KMCIIOTBI.
30 O06o01eHre U cucreMaTu3anusl 3HaHUu#| 110

TeMe «A30Tcomepikalue OpraHUYeCKHe

BEILIECTBAY.
31 [TpakTrueckas pabora «Pemenue

SKCHEPUMEHTAJbHBIX  3a7ad IO  Kypcy

OpPraHUYECKON XUMHUI.

HckyccTBeHHBIE M CHHTETHYECKHE MOJTUMePbI

32 M cKycCTBEHHBIE ITOJIMMEDHI.
33 Cunretnueckue

OpPTaHHYECKHE COCTUHCHUSI.

3akiroueHue

34 3akperieHUe U CUCTeMaTU3alusl 3HaHUM 110

Kypcy xumuu 10 kiacca.

Temaruveckoe miaanuposanue 11 kiaace
1 yac B Hege10, 34 yaca
Ne i/t Ha3Banue TemMbl ypoka Hcnonb3oBanme
000py10BaAHUSA LIEHTPAa
«Touka Poctra»
Crpoenue BemecrBa(12 u).

1 OcHOBHbIE CBE/IEHHUSI O CTPOCHUU aTOMa
2 [Ieprnonnueckuil 3aKOH ¥ CTPOEHUE aTOMa.
3 Honnas xumudeckas cBa3b. KoBajeHTHas

XMMHYECKAsl CBSI3b.
4 Mertannuueckas XUMHUYECKas

cBs3b. BomopoaHas xummudeckast CBs3b.
5 [Tomumepsr.




["azo06pa3nbie BemecTBa. XKuakue Bemecta. | JaTamk

BBICOKOM TeMIIEpaTyphl,
Jatunk TEeMIIepaTypbl
MJIATHHOBBIN




7 [Tpaktnueckass pabora Nel Jatunk BBICOKOM
«ITonmyuenue, cobrpanue u pacrio3HaBaHKE TEeMIIepaTyphl, Jlarumk
ra3oBy. TeMIEepaTypbl MIATUHOBBIN

8 TBepable BeMEeCTBa U TUCIIEPCHBIE CUCTEMBI. Jarunk BEICOKOU

TeMIepaTyphl, Jaruuk
TeMIeparypbl MIATUHOBBIN

9 Cocras BemiectBa. CMeCH.

10 Pemienne sxcriepuMeHTaNbHBIX 3a/1a4 1O IJ1aBe
1 «CTpoeHue BemecTBay.

11 Perienne sxcriepuMeHTaNbHBIX 3a/a4 110 IJ1aBe
1 «CtpoeHue BelecTBay.

12 KontponsHas padota o mase 1 «Ctpoenue
BEIIICCTBAY.

Xumuyeckue peakunu(84)

13 [TonsiTue o xumMuyeckon peakuuu. Peakiuu, Jatunk BBEICOKOH

uaynme 0e3 U3MEHEHUS COCTaBa BEIECTB. TEeMIIepaTyphl, Jlarumk
TeMneparypbl TUIAaTUHOBBIA —
U3MEpEHUE TEeMIIepaTyphbl
Mepexoa0B aJUTIOTPOIHBIX
Moaupukanuit Cepbl;
HU3MEPEHHUE TeMIeparypbl
IIABJICHHS
BEIIICCTB.

14 Knaccudukanus XUMHUYECKUX  peakuui, | Jlaruamk BBICOKOM
MpPOTEKAIOUMX C  M3MEHEHHEM  COCTaBa | TeMIepaTyphl, Jlarumk
BCIIIECTB. TeMIeparypbl IUIAaTHHOBBIA —

U3MEpEeHUe TEMIIepaTyphbl
Mepexoa0B AJUTIOTPOITHBIX
MonupUKaui Cephl;
U3MEPEHUE TeMuepaTrypbl
ILIaBJICHHS

BCIIIECTB.

15 CxopocTb XUMHYECKOMN peakuuu. | Jaruuk BBICOKOM
Ob6paTumocThb XUMUYECKON peakuuu. | TemMmepaTypsl, Jarank
XVUMUYECKOEe pPaBHOBECHE W CIIOCOOBI €ro TeMTepaTyphl MIATHHOBHIH —
CMCILICHHA. A3MEPEHNE TEMIIEPATYPHI

Mepexoa0B aJUTOTPOIHBIX
MonupuKaui CephI;
U3MEpEeHue TEMIIepaTyphbl
IIABJICHHS BEICCTB.
16 Pons  BOOBI B XHMHMYECKMX pEAKUHUSX.
I'maponus.
17 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
DNEeKTpOIIn3.

18 3aKperuieHle U cucTeMaru3aius 3HaHui 1o
TeMe « XMMUYECKUE PEaKIIUM»

19 3akperieHue U CUCTeMaTH3alys 3HaHUH 110

TeMe « XMMHUYECKUE PEAKLIAN»




20

Konrponpnass  paGorta
«XVMMUYECKHE PEAKIIAN.

Hatuuk pH

BeniecTBa 1 ux cBoOlCTBa

21 MeTanbl.

22 MerTanisbl.

23 Hemertanmsl.

24 KucnoTsl. Jarunk pH




25 OcHoOBaHUs. Jaruuk pH
26 Conu. Jarunk pH
27 l'enernueckass  CBA3b  MEKIY
KJIacCaMH HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB.
28 [IpakTnueckas pabora «Pemenune
AKCIEPUMEHTAJILHBIX 3ajau
Ha WICHTU(DUKALIMIO  OpPraHMYECKHX
Y HEOPTraHUYECKUX COECTUHEHUIN.
29 KonTponbHas pabota «BemecTBa n ux
CBOWCTBAY.
3ak/oueHue
30 3aKperuieHUe U CUCTeMaTu3alus 3HaHUM 10
Kypcy xumuu 11 knacca.
31 3aKperuieHle U cucTeMaru3alus 3HaHui 1o
Kypcy xumun 11 knacca.
32 3akperieHue U cucTeMaru3anus 3HaHUi 1o
Kypcy xumun 11 kiacca.
33 HToroBast KOHTpoOIbHAs paboTa.
34 AHaJIM3 UTOTOBOM KOHTPOJIHHOM PaOOTHI.
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