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IHosicHuTe/IbHASA 3aNIUCKA

Ha ©Oa3ze mentpa «Touka pocra» obOecrieumBaeTCs  peaau3aIius
00pa30BaTEeNbHBIX MPOTPAaMM  €CTECTBEHHO-HAYYHOH W  TEXHOJIOTHYECKOMH
HaIlpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHSIMU
3aKOHO/JATeIhCTBA B cdepe oOpa3oBaHWsit M C Y4ETOM PEKOMEHIANUN
denepanbHOro omeparopa ydyeOHoro mpenmera «Xumus». OOpazoBareiabHas
mporpaMma TIO3BOJISIET WHTETPUPOBATh pPeaM3yeMble MOAXOABI, CTPYKTYpPy H
cojJiep)KaHue Tpu opranuzanuu odydeHus xumuu B 10-11 kimaccax, BBICTPOSHHOM
Ha 0a3e JII000ro U3 JOCTYMHBIX Y4eOHO-MeToinuecKux KoMiuiekcoB (YMK).

Hcnonp3oBanne obopymoBaHus «Todka pocTa» mpW peam3ariui JaHHON

OII no3BosieT cO31aTh YCIOBUSA:

. JUIS  pACUIMPEHHUS  COJCP)KAaHWSA  IIKOJBHOTO  XHMMHYECKOTO
oOpa3oBaHus;
. JUISL TIOBBIIICHUS II03HABATCIIPHOW AaKTUBHOCTH OOYYarOIIUXCS B

€CTECTBEHHO-HAYYHOI 001acTH;

. JUTSL Pa3BUTHS JTUYHOCTU peOEHKa B mporecce 00yueHUs XUMHH, €ro
criocoOHOCTeM, (QOpMUpPOBAHUS U  YIOBJICTBOPEHHUS COIMAIBLHO 3HAYUMBIX
HHTEPECOB U MOTPEOHOCTEH;

. JUTsl pabOoThI ¢ OJIAPEHHBIMH IIKOJTLHUKAMH, OPTAHU3AIUN UX PA3BUTHS
B PA3IMYHBIX 00JIAaCTAX 00pa30BaTEIHLHON, TBOPUECKON A TEIHHOCTH.

O01mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMusi»

XVUMHsI KaK 3JIEMEHT CHCTEMbI €CTECTBCHHBIX HAyK PacrpoCTpaHUIa CBOE
BJIMSTHUE Ha BCE 00JIACTH YEIOBEYECKOrO CYIIECTBOBAHMS, 3a/lajja HOBOE BHJICHUE
MHUpa, CTaJia HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBHEM XKU3HH OOIIECTBA: 3HAHWE XMUMHUH CITY’)KUT OCHOBOH JJIT (DOPMHPOBAHHUS
MHUPOBO33pPEHUS YEJIOBEKa, €ro MPeACTaBICHUI O MaTepUaIbHOM SAMHCTBE MHUPA;
BOXHYIO  pOJib  WUrparoT  (GopMHUpyeMble  XUMHEW  MPEACTaBICHUS O
B3aMMOTIPEBPAIIEHUAX JHEPrUd W 00 DBOJIOIMU BEHISCTB B  IPHUPOJIE;
COBpPEMEHHAs XMMHS HAIlpaBJIeHa Ha PelieHUE TIO0ATBHBIX MPOOIEM YyCTOWIUBOTO

Pa3BUTHA 4qCJIoB€UYCCTBA  — CBIpBCBOﬁ, 3H€pF€THq€CKOﬁ, HPIHICBOﬁ u



HKOJIOTHYECKON O€30MacHOCTH, TpoOJeM 3apaBOOXpaHeHHs. B ycrmoBusax
BO3PACTAIOIIETO 3HAYCHUS XUMHUU B )KU3HU OOIIECTBA CYIIECTBEHHO TOBBICHUIIACH
POJIb XUMHUUYECKOTo 00pa3oBaHud. B 1iaHe conpainzanuy OHO SBJSIETCS OJHUM U3
yCJIOBHIA (DOPMUPOBAHMSI MHTEIUICKTA JIMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHAL
CoBpeMEHHOMY YEJIOBEKY XMMUYECKHE 3HAHUS HEOOXOIUMBI JJIsi IPUOOPETCHHUS
OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCA B COLUYME H
OTBETCTBEHHO YYaCTBOBaTh B MHOTOOOPA3HOM >KM3HU OOIIECTBA, JJISI OCO3HAHUS
BOKHOCTH Pa3yMHOT'O OTHOIICHHS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKPYKaIoUIEH MPUPOTHON CpeAe, AJIsl TPAMOTHOTO OBEICHUS MPU UCIIOJIb30BAHUT
pPa3TUYHBIX MAaTEPUATOB M XHUMHYECKHX BEMISCTB B TIOBCEAHCBHOM KU3HU
XuMuueckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SIBJIsIETCS 0a30BBIM MO OTHOUICHUIO
K CHCTEME OOIIero XMMHUYECKOro oOpazoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peaju3yeT NPHUCYIIUE OOIIEMy XHMHUYECKOMY OOpa30BaHHUIO
KJIFOUEBbIE€ IIEHHOCTU, KOTOPBIE OTPaXKalOT T'OCYAAPCTBEHHBIE, OOIIECTBEHHBIC U
WHIUBUTyaJIbHBIE TTOTPEOHOCTH. ITUM ONPEIEAETCS CYITHOCTD OOIIEH CTpaTeruu
OoOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa « XUuMHUs.

N3yuenne npegmera:

1) cnocobcTByeT (HOPMHUPOBAHHMIO ECTCCTBCHHOHAYYHOW KapTHUHBI MHpA,
JTOCTIDKCHHUIO OOIIeH W (PYHKITMOHAIBHON TPAaMOTHOCTH, AA€T BO3MOXKHOCTH IS
CaMOpa3BUTHUS JTUYHOCTH;

2) BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIITUICHHUS M TBOPUECKUX CIIOCOOHOCTEH
MOJPOCTKOB, HABBIKOB HMX  CaMOCTOSATEIBLHOM  y4eOHOW  JIESITCIIBHOCTH,
DKCIIEPUMEHTANLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MTOBCEHEBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOM eI TCIIEHOCTH;

3) 3HaKOMHT CO CTEIM(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI
IEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SIBJSIETCSI OTBETCTBEHHBIM

ATanoM B (pOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOI IPaMOTHOCTH MOAPOCTKOB;



4) cnocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
o0Opa3oBaHME MOJIPOCTKOB

Haspannble HampaBieHuss B OOy4eHMH XUMHHU  00ECHEUMBAIOTCS
cHelMPUKON CcoAepaHUs IpeaMeTa, KOTOPbIM SBISETCS IEAarorn4ecku
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTalne eé
pazBuTtHs. Kypc XuUMHM OCHOBHOM IIKOJbI OPUEHTUPOBAH HAa OCBOEHHUE
OOy4arolMMHUCSI OCHOB HEOPraHWYECKOM XWMHUU U HEKOTOPBIX MOHATUH WU
CBeeHUH 00 OTHENbHBIX O00BEeKTax opraHnyeckod xumuu. CTpyKTypa
coJlepKaHusl IpenMera copMupoBaHa Ha OCHOBE CHUCTEMHOIO MOJAXO0JA K €ro
U3YYEHHUIO.

ConeprxaHue CKIAAbIBACTCS U3 CUCTEMbI MOHATHI O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE U CUCTEMbl NOHATUNH O XUMHUYECKOM peaknuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpPraHW30BaHbI MO MPUHUUIY ITOCJIEN0BATEIBHOTO PA3BUTHS 3HAHUIM
Ha OCHOBE TEOPETHYECKUX IPEJCTABICHUNA pa3HOro YypOBHA: ATOMHO-
MOJIEKYJIIDHOTO ~ YYEHHs KaK OCHOBbl BCEro  €CTECTBO3HAHMS, YPOBHS
nepuoauueckoro 3akona J[. M. MeHueneeBa kak OCHOBHOIO 3aKOHAa XWMMHH,
YUYEHUSI O CTPOCHMM aroMa U XUMHYECKOM CBfA3M, MpEACTaBIECHUN 00
IEKTPOIUTUUECKON TUCCOMALMU BELIECTB B pacTBOpax. TeopeTnyeckue 3HaHUs
paccMaTpHUBAIOTCSI HAa OCHOBE OMIIMPUYECKH TMOIYYEHHBIX M OCMBICIEHHBIX
(GakToB, pa3BUBAIOTCA MOCIIEI0BATEIBHO OT OJHOIO YPOBHSI K IPYTrOMY, BBITOJHSS
GbyHKUIMA OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BEIIECTB.

Jlannast oOpazoBaTeibHas MporpaMMa 00ECIeYMBaeT YCBOCHHE YUalTUMUCS
BOKHEUIINX  XUMUYECKUX 3aKOHOB, TEOPUH ©  MOHATUN;  (opmupyer
IIPEICTABICHUE O POJIM XMMUH B OKPYKAIOIIEM MUPE M XU3HU yernoBeka. [lpum
TOM OCHOBHOE€ BHUMAaHHE yJESAETCA CYIIHOCTH XUMHUYECKUX PEaKUUid U METOJaM
ux ocyuiecTBiaeHusl. OJHUM U3 OCHOBHBIX MPUHIUIIOB MOCTPOEHHUS MPOTPaMMBbl
ABJIAETCSI TPHUHLMI JOCTYMHOCTU. OKCIIEPUMEHTAJbHbIE JAaHHbBIE, IOJyYECHHbIE

YUaluMHUCs IIPHU BBIIIOJIHCHHWHN KOJMYCECTBCHHLIX OIIBITOB, ITO3BOJIAIOT YyYalllMMCS



CaMOCTOSITEJILHO JIeJIaTh BBIBOJBI, BBISABISITH 3akoHOMepHOCTH . [loaxonsl,
3aJI0’)KEHHBIE B COJIEP’KaHUE MPOrpaMMBbI Kypca, CO3Aal0T HEOOXOAUMbIE yCIOBHUS
JUISL CHUCTEMHOTO YCBOEHHUS Y4YalllUMHCS OCHOB HayKu, Juisi oOecreueHus
pPa3BUBAIOILETO M BOCIHTHIBAIOIIETO BO3ACHCTBUSA OOy4Y€HUsS Ha JUYHOCTH
yuaierocsi. @opMupyembie 3HaAHUS JTOJDKHBI CTaTh OCHOBOM CHUCTEMBbI YOXKICHUN
HIKOJIbHUKA, IEHTPAILHBIM SPOM €0 HAyYHOT'O MHUPOBO33PEHHSI.
ean u 0co0eHHOCTH U3yUYeHHS Y4eOHOTI0 MpeaMeTa

K nHanpaBieHuio MEpBOCTENEHHOM 3HAYUMOCTH TIPU  peasu3aliu
oOpa3oBaTenbHBIX (YHKIHA TpeaMeTa «XHUMHS» TPAAAIUOHHO  OTHOCST
(dbopMHpOBaHNWE 3HAHWI OCHOB XMMHUYECKOH HAyKH Kak O0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUSI, MPAKTUYECKON MESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJIbTYphL. 3ajada IMpeIMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMBbl XHMHUYECKUX 3HAHMM — BaXHEHUIIMX (PAKTOB, TOHITHM, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUH, JOCTYNHBIX OOOOUIEHHH MHMPOBO33PEHUECKOIO
XapakTepa, S3blka HayKW, 3HAHUN O HAy4YHBIX METOJaX H3Yy4YCHUs BEIIECTB U
XUMHUYECKUX PEaKInid, a Takke B POPMUPOBAHUU U PA3BUTHH YMEHHI U CITIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHMEM, HAOIIOJEHUEM M MPOBEIECHUEM
XUMHUYECKOT0 IKCIEPUMEHTa, COOII0ACHUEM IpaBuil 0€30IacHOro ooOpalieHus ¢
BEI[ECTBAMH B MOBCEIHEBHOW ®U3HU. Hapsiny ¢ 3TUM 11e7u u3ydeHus npeaMera B
porpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B
CHUCTEME OCHOBHOTO obOmiero oOpa3zoBanus. CeromHs B 00pa3oBaHUM 0CO0O
3HAUYMMOM MPU3HAETCS HANPABIEHHOCTh OOYUYEHHUs Ha Pa3BUTHE U CaMOpA3BUTHUE
JUYHOCTH, (POpMUPOBAHUE €€ MHTEIUICKTa U 001Iel KyabTypbl. OOydeHrnEe YMEHHIO
YYUTHCS U MPOJOIIKATH CBOE 00pa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OAHOU U3
BOKHEUIIUX PYHKIUN y4eOHBIX MIPEIMETOB.

B cBf3m ¢ »3TUM 1IpM  M3yYEHUM [peaMeTa B OCHOBHOW IIKOJIE
JOMUHUPYIOIee 3HAUCHUE MPUOOPETH TaKue IeNH, KaK:

* (opMupoBaHuEe HHTEIUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,

CITOCOOHOM AJalITUPOBATLCA K 6I>ICTpO MCHAIOIHUMCSA YCIIOBUAM JKU3HH;



* HaNpaBJICHHOCTh 00YYEHUsI HAa CHUCTEMATUYECKOE MPUOOIIEHUE yYalUXCs
K CaMOCTOSITEJIbHOM TO3HABaTEIbHOM JEATENbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHH;

* o0ecrneyeHne yCcIoBUi, CITIOCOOCTBYIONMUX MTPHOOPETEHHUIO 00YyIarOTUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

* ¢opMHUpOBaHUE YMEHUN OOBACHITH M OLICHUBATH SIBJICHUS OKPYkKAIOIIETO
MHpa Ha OCHOBAHHWM 3HAHUI U OMbITA, TOJTYUYECHHBIX IPU U3YYCHUN XUMUH;

* (¢dopmupoBaHHE Yy OOy4YalOIIMUXCA TyYMAHUCTUYECKUX OTHOILIECHUM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYJAOBOM JAESATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPENBI;

* pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS ¥ HAMPABICHHOCTH NajJbHEUIIEro
oOy4eHus.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIAHE

B cucreme ob6mero oOpazoBaHusi «XuMHS» TPU3HAHA 00s3aTEIHHBIM
y4eOHbIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MPEIMETHON o0sactu
«EcTecTBeHHO-HayUYHBIE IPEAMETHD. Y YeOHBIM IUIAHOM Ha €€ U3yuyeHUe OTBEICHO
68 yueonbix yacoB — mo 1 u B Hegento B 10 u 11 ki1accax cOOTBETCTBEHHO.

10 KITACC

BBEJIEHUE (2 4)

Opranuueckass XMMUS — XUMHUS COEAMHEHHI yrieponaa. OpraHuyeckue
BEILIECTBA, WX CBOWCTBA W OTJIMYMS OT BEIIECTB HEOPraHWYecKHX. [pymnmbl
MPUPOJIHBIX U CUHTETHYECKUX COeNUHEHUN. OCHOBHBIE MOJIOKEHUS Teopuu A. M.
bytnepoBa. T'omosoru. T'omosiornueckuii  psia.  I'pynmbl  OpUpOAHBIX,

HNCKYCCTBCHHBIX U CUHTCTUUYCCKUX COC,HI/IHGHI/Iﬁ.



YIJIEBOAOPO/AbI U UX TPUPOJHBIE UCTOYHHUKU (11 Y)

[Ipuponnsnii ra3. Yrmesomoponsl. [IpenenpHble yrieBOAOpPOABI — AJKAHBI.
OOmass ¢opMmyna ajaKkaHOB, TMpaBWIa COCTaBJICHUS HAa3BaHUM  aJKaHOB.
Mexnaynaponnas HoMmenknatypa MIOITAK. ®usnueckue CBOMCTBa alKaHOB, UX
3aBUCUMOCTb OT COCTaBa HUX CTPOCHHs. XHMHYECKHE CBOMCTBA: TOpPEHHUE,
raJIOTCHUPOBAaHUE U AeruapupoBanue. [lonyueHne ankaHoB U3 MPUPOIHOTO raza u
HedTu. [Ipumenenue.

HenpenenbHble yriaeBonopoabl. OTUIEH — MOHATHE O 7-cBsi3u. OOmas
dopMmyna aaKeHOB, XapaKTepUCTHMKa alkeHOB. I[lpaBuia Ha3BaHUS AJKEHOB IIO
MEXKIYHApOJIHOW HOMEHKJIaType. Buael wu3zomepun ankeHoB. @Puznueckue
CBOMCTBA QJIKEHOB. XHMHWYECKHE CBOMCTBA Ha IIPUMEpPE OTUIICHA: pPEaKIUuu
IIPUCOEANHEHNs, KAYECTBEHHBIC pEAKUIMM Ha JBOMHYKO CBA3b. Peaknuu
nojMMepu3anuu 1 nonudTwieH. IloaydeHue OTuileHa W €ro NpPUMEHEHUE.
Anxanuensl. byranmen-1,3. Xumudeckne CBOMCTBA: peakUUH IPUCOCIUHEHUS,
nonumepusanuu. Kayuyk OyragueHoBbid. [lojiydeHHMe CHHTETHUYECKOTO Kaydyka
OyraguenoBoro wmetona JlebenmeBa. Ankunbl. AuerwiedH. OOmas dopmyna
AJIKWHOB, TPAaBWJAa HA3bIBaHWS N0 MEXIYHApOJHOW HOMEHKJIAType. Buubl
MU30MEpHH, IIOJYy4YECHUE alEeTUIICHA U ero npuMeHeHue. Pu3nMyecKue CBOMCTBA
QJIKMHOB Ha IpuUMepe auneTwieHa. KadecTBEHHblE peakuuud Ha aJKHUHBIL.
[ToMMBUHUIXJIOPHI, €TO CBOKMCTBA U MPUMEHEHUE. APOMAaTUYECKUE YIIIEBOLOPOIBI
Ha mnpumepe Oenzona. CocTtaB MOJIEKYJbl, CTpYKTypHbIe (opmynbl Kekyne u
copemenHas. Ilomyuenne wu cBolictBa OeH3ona. Ilpumenenune OeH3ona.
[IpupoHbie HICTOYHUKU YIIIEBOJOPOAOB, X NepepadoTka. [leperonka m KpeKUHT
HepTu. beH3uH: okTaHOBOe umcio OeH3uHOB. dpaklMOHHAs NEpEeroHKa, WU
pexktudukanus. ['eHeTHueckas CBA3b yrieBOAOPOIOB. Y CTAaHOBJICHUE MPUYUHHO-
CIIEICTBEHHOW CBSI3M MEXKIY CTPOCHHEM, CBOMCTBAMH U INpUMEHEHHEM. CXeMbl

FeHETUYCCKOM CBSI3U YTIJIICBOAOPO/I0B.



KUCJI0OrPOA- U A3OTCOILEPKAILIUE OPIAHUYECKHUE
COEJUHEHUSA N UX TPUPOJHBIE UCTOYHUKU (18 Y)

QOyHKIMOHAIbHAS TUAPOKCUIbHAs Tpynmna. llpenenbHble OJHOATOMHBIE
ciuptel. M3oMepuss m HOMEHKIAarypa cnupToB. [IpuMeHeHHe U TOoIydeHue
cnupToB. llonydyeHue sTaHONa W3 ITUIEHA W TJIIOKO3bl. XUMHUUYECKHUE CBOKCTBA
CIIUPTOB: TOpEHHE, B3aUMO/ICHCTBUE c HaTpUEM, neruaparanus
(BHYTPUMOJICKYJISIPHAS U1 MEKMOJIEKYJISIpHAsi), OKUCIICHUE B allbJIETU/IbI, PEAKIIUs
srepudukannu. dusnonornyeckoe ACHCTBUE CIUPTOB HAa OPraHU3M YeJIOBEKa.
MHoroaromMHbi€ CHHPTHI Ha NpuUMepe ruiepuHa. KadecTBeHHas peakuus Ha
ruuepud. IIpuMeHeHHe MHOrOaTOMHBIX W OJHOATOMHBIX cnupToB. (CocTas
MOJIEKYJIbl. B3anMHOe BiMsiHHME aromMa B MoOJeKyse (eHola, ero XUMHUYECKUe
cBoiicTBa. [lonyuenue ¢eHona u3 kameHHoro yrisi. KokcoBaHne KaMeHHOTO yTiisl.
[Ipumenenue ¢enona. OxpaHa oOkpykaroiiei cpeapl oT (eHona. ANbACTUIb U
KeTOHbl. AlleTOH. [lomydyeHue anbaeruioB: OKUCIECHHE CIUPTOB. DOopMallbIETH/I.
VYKCycHbIA ~ anbaeruj. XUMHYECKUE CBOWCTBA aIbJCTUIOB: KadYE€CTBECHHBIC
peakuuu, rtuapupoBaHue. KapOokcunbHas rpymnmna. KapOoHOBBIE KHUCIOTHI.
[IpenenpHble OJHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. HemnpeaenbHbie kKapOOHOBBIE
KUCJIOTBI: OJIEMHOBAass W JIMHOJIEBasg. MypaBbrHass M YKCYCHash KHUCIIOTHI.
duznyeckre CBOMCTBAa KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA KapOOHOBBIX
KHUCJIOT: OOIIEKUCIOTHBIE U creruduueckre. Boiciine kapOOHOBBIE KHUCIOTHI —
CTeapUHOBAs U MAJIbBMUTUHOBASI, UX COJIU — MblIa. CI0XKHBIE A(UPBI: HAXOXKICHUE
B mpupoie u mnpumeHeHue. Peakuus stepudukanmu. Xupel. Xumuueckue
CBOMCTBA JKHMPOB: THUIAPUPOBAHUE PACTUTEIIBHBIX Macell, THUAPOJIN3, OMBUICHHUE.
VYraesoawsl, ux kinaccudukamusa. CocTaB M CTPOCHHE TIIFOKO3bI. [JtOKO3a —
aNbJCTUIOCTINPT, €€ XUMHYECKUE CBOMCTBA. IIpuMeneHne riarokossl. Opykrosa.
Jucaxapuapl: caxaposa, JakTo3a W Mainbro3a. llommcaxapuapl: Kpaxmainl Hu
nesutono3a. Peakums nonmkoHnaeHcaunu. KauecTBeHHash peakius Ha Kpaxmad.
['eHeTnyeckass  CBSI3b ~ MEXKIY  KJIaCCaMM  OPTraHMYE€CKUX  COCIAUHECHHIA.
Nnentudukams opraHndecKux COCAMHECHHM. PacdeTsl Mo ypaBHEHHSIM PEaKIvu.

Amunbl.  CtpoeHue Mosekyid. AwmuHorpynma. Krnaccudukamuss aMUHOB.



duznyeckue M XUMUYECKHE CBOWCTBA aMHHOB. AHWIMH. Ilomyuyenue w
IIPUMEHCHUE aHWUJIMHA. AMHUHOKHCIOTBHI. XHMHUYECKHME CBOMCTBA AMUHOKHCIIOT:
B3aMMOJICHCTBUE C  KHUCJIOTaMH, OCHOBAHUAMH, CHOUPTAMH,  pEaKUus
nonukonaeHcauu. IlentuaHas cs3b. [Ilpumenenne amuHOKuCIOT. benkn, ux
CTpyKTypa. XHMHUYECKHE CBOMCTBAa  O€NKOB: JI€HATypalusi, TUAPOJIH3,
KaueCTBEHHbIE peakiuu. buonornueckue ¢Gynkuuu OenkoB. HykienHoBbie
kucnotel: JIHK, PHK, ux ¢ynkuun. buorexnomorusi. ['eHHass uHXeHepus.
['eHeTnyeckas CBSI3b MEXKJY KIIAaCCaMHU OPraHWYECKUX BELIECTB. 3aKpEIJICHUE
3HAHUM N0 TeMe. PenieHne pacyeTHbIX 3a/1ad4.

NCKYCCTBEHHBIE U CUHTETUYECKHUE INOJIMMEPBI (2 Y)

Cunretnyeckue mnonuMepbl. CTpyKTypa MAakKpOMOJIEKYJI IOJHMEPOB:
JIMHENHAs, pa3BETBJICHHAs W NpocTpaHcTBeHHas. [lonmatriien. [lonunponuiieH.
Cunretnyeckre BOJIOKHA. CTpyKTypa CUHTETUYECKUX BOJOKOH. CHHTETHYECKHE
KaydyKu: OOIero M CHENHAIbHOTO Ha3HaueHHs. TepMOpEeakTHUBHBIE U
TEPMOILIACTUYECKUE TTOJIUMEDPBI.

SAKJIFOYEHHUE (2 9)

IloBTOpeHne u 3akperuieHHe 3HaHuM no TemaM: «Kiaccel opraHmdeckux
COCOUHEHUIN», «XUMHYECKUE CBOMCTBA OpPraHUYECKUX COCIAUHEHHI». PemeHue
YPaBHEHUM, DKCIEPUMEHTAIBHBIX 3a1a4. [IoAroroBka K MTOroBOM KOHTPOJBHOU
pabore.

11 KIIACC

CTPOEHHME BEHIECTBA (11 49)

PaszButne npencrasieHuii 0 CTpoeHUM aroma. MoJenu CTpPOECHUs aToMma.
DneMeHTapHbIE YaCTUIIBI: TPOTOH, 3JIEKTPOH, HEUTPOH. DHEPreTUUECKUN YPOBEHD.
OpOuTans, 3JIEKTPOHHBIEC 00JIaKa.

OTKpbITHE 3aKOHA W CO3JaHUs Mepuoauyeckoil cuctemsl. [lepuoanueckuii
3aKOH B CBET€ YUYEHHSI O CTPOCHUU aTOMOB. 3HAUCHHE MEPUOJUUYECKON CUCTEMBI U
niepuozsl cuctemsl .14 Meunaeneesa.

Katnonsr m AHUOHBI, WOHHBIE  KPHUCTAJUIMYECKUE  PEIIETKHU.

BHCKTPOOTPI/IHB.TCHBHOCTB, InoJisAipHast MW  HCIOJIIpHAsd  KOBAJICHTHAsA  CBA3U.



OOMEHHBII U TOHOPHO-OOMEHHBIM MeXaHH3M 00pa30BaHHUS KOBAJICHTHOU CBS3U.
MonekynspHble 1 aTOMHBIE KPUCTAIUIMYECKHUE PEIICTKH.

Oco0OEHHOCTH CTPOEHHUSI aTOMOB MeTaiia. MeTaminyeckas XuMUYecKas
CBA3b, METAJUIMYECKAass KpHUCTAJUIMYECKas pemerka. MexMmonekymspHas u
BHYTPUMOJIEKYJISIPHAsA BOJIOPOIHAS CBS3U.

[TonuMmepsl NpUPOHBIE, UCKYCCTBEHHBIE M CUHTeTHYecKue. IlmactMaccsl,
BOJIOKHA, KAYYYKH M HEOPTaHWUYECKHE MTOJMMEPBL, UX npencrasurenu. [lomydenune
Y IPUMEHEHUE TTOJIMMEPOB.

OcobenHocTu cTpoeHust ra3oB. MossipHblii 00beM rasoB. CMmecu ra3zoB —
BO3MlyX, NpupoAHbii ra3. IlpencraBurenu ra3000pa3HbIX BEIIECTB: BOAOPO/,
KHUCJIOPOJI, YIVIEKUCIIBIN ra3, ¥ T.J. UX MOJIy4eHHe, COOMpaHue, paclio3HaBaHuE.

Boga, ee buonornyeckas poib. Kpyrosopot Boasl B ipupoje. [lpumenenue
BOJIbl B TPOMBIIIEHHOCTH, CEJICKOM XO03iHCTBE M B ObITY. JKeCTKOCTh BOJBI.
BpemeHnHas 1 MOCTOsSIHHAs JKECTKOCTh BOJBI U CIIOCOOBI ee ycTpaHeHus. Kucibie
cosii. MuHepasibHble BOABL. JKHUIKNE KPUCTAIIBL, UX UCIIOJIb30BaHUE.

Kpucramnnueckue wu amopdubie BemectBa. [lpumenenue amopdHbBIX
BelecTB. OTHOCUTENBHOCTh HEKOTOPBIX XUMUYECKUX ITOHSATHM.

HucnepcHble cucteMbl. Kiaccudukanuss TUCHEPCHBIX CHCTEM IO
arperaTHOMy COCTOSIHMIO. OMYJbCUHM, CYCIIEH3MHM, a3pO30JIH, TEIH, 30JIH,
KOAryJisinusi, CHHEPE3HC.

3aKOH TMOCTOSIHCTBAa COCTaBa BelIeCTB. MaccoBas U 0ObeMHas IO
KOMIIOHEHTOB CMecH. MaccoBasi J0Jisl PacTBOPEHHOTO BELIECTBA, NPHUMECEH,
MPOAYKTa peakunu. MoJisipHast KOHUEHTpaLHUs.

[loBTOpeHne ©  3akpermieHMe  3HAaHMM 1O  TEME,  pEILICHUE
AKCTIIEPUMEHTAJIbHBIX 3a7a4 Ha HaXOXJICHHE MacCOBOM W OOBEMHOW J0JHU
BEIIECTBA B KOMIIOHEHTaxX CMecH. PenieHne ypaBHEHMN pPeakUuid C pa3iIudHbIMU
THUITAMHU XUMHUYECKOU CBsI3H. [loAroToBKa K KOHTPOILHOM padoTe.

XUMHNYECKHUE PEAKIIUMU (8 Y)

XUMHUYECKUE pEaKUMH WIM  XUMUYECKHE  SBICHUSA.  AJUIOTPOMMS.

AnnoTrponHble MOAU(UKALIMKM YIJIEpoAa, cepbl, gocdopa, 0JIoBa U KHUCIOPOJA.



N3omeprl. W3omepusa. Peakuum wn3omepuszanuu. I[lpuyumHel MHOrooOpasus
BEILECTB: AJUIOTPONHMS U H30MEPHS.

Peakuun coeauHeHus, NPUCOECIUHEHMS], 3aMEIICHUs, peaklUuu OOMEHa.
[TpaBmiio beprone. Dk30- u 3HAOTEpMHUYECKHE peakuuu. TermaoBoi 3(dekT
XUMHUYECKUX peakuil. TepMOXUMHUUYECKUE YPABHEHHSI.

CKOpOCTh XMMHUYECKON peakuuu. ['OMOreHHbIE M T'€TEPOTCHHBIE PEaKLUH.
@dakTophl, BIUAIONIAEC HA CKOPOCTh XuMudeckon peaknuu. [IpaBuno Ban-T'odda.
®epmentsl. Uurubutopsl. HeoOpatumeie n oOpatuMble peakiuuu. XUMHYECKOE
paBHoBecue. IIpunmun Jle [llarenve. YcioBus cmenieHus paBHoBecHs. BriOop
ONTUMAJIBHBIX YCIOBH.

Ponp BoOabsl B mpeBpaieHuH BemecTB. Kiaccugukanus BeUIECTB 10
pacTBOPUMOCTH B BOJE: pPAaCTBOPUMBIC, MaJOPaCTBOPUMBIE M MPAKTUUYECKU
HEpacTBOPUMBIE. NEKTPOJUTHI. CTENeHb AIIEKTPOJUTHUECKON IHCCOLMALNN.
['maponn3 oOpaTumblii U HeoOpaTuMbId. ['MApPOIN3 OpPraHMYecKUX BEIIECTB,
LIEJI0YHOM THAPOIIN3 JKUPOB.

Crenenp oxucienus. OrmnpezeneHue CTENEHU OKHUCIEHUs Mo (opmyse
coenuHeHHusd. OKHUCIHUTEbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHCIUTENh U
BOCCTAHOBUTENb.  OJJEKTPOJIM3 — KAaK  OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIN
nporecc. DIEKTPOoJIM3 paciulaBOB M PacTBOPOB HA IMPUMEPE XJIOPUAA HATPHS.
[IpakTHueckoe NprUMEHEHHUE IIEKTPOIIH3A.

Pemenne »sKCliepUMEHTANbHBIX 33Ja4 MO TEME: PEaKUUH 3aMEICHMS,
NPUCOCIUHEHUS, TUAPOJIU3,  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLHUU.
[ToaroroBka K mpoBepoOYHOM pabdoTe.

Pemenne skcriepuMEHTaNbHBIX 337a4 MO TEME: XMMHUYECKOE pPaBHOBECHE,
oOpaTUMble ¥ HEOOpaTHMbIE PEAKIMH, DJICKTPOJIUTHYECKAas JIUCCOIMAIUS.
[TonroroBka K MpoBepoUYHOit padoTe.

BEIIIECTBA Y1 X CBOMCTBA (9 Y)

B3auMozeiicTBue MeTasuioB ¢ HEMETalIaMH, BOJIOM, pacCTBOpaMH KUCIIOT U
coJiell. ODJNEKTPOXUMHUYECKUN psi HAOpsLDKEHWM MeTauioB. BsaumoneilicTBue

MCTAJIJIOB C OPraHn4C€CKUMH BEIICCTBAMM.



Koppo3zus metamnos, ee Buabl. CriocoObI 3alTUTHI OT KOPPO3HUHU.

®dusnyeckre cBONCTBA HEMETAIOB. OKUCIUTEIBHBIE U BOCCTAHOBUTEILHBIE
cBoiicTBa HeMeTauioB. CpaBHUTEIbHAS XapaKTEPUCTUKA TAIOTC€HOB KaK Hanbosee
TUIUYHBIX TPEACTABUTENICH HEMETAIIOB.

Knaccudukanusa kucnor. XuMuyeckue cBorcTBa Kuciaot. OcoOble cBOMCTBa
a30THOM U CepHOM KHUCIOT. [lonyueHne u npuMEHEHUE KUCTIOT.

OcHoBanus, uX Kiaccupukanusa. XUMHUYECKHE CBOWCTBA OCHOBAaHUM.
Penienne XMMUYECKMX YpaBHEHUN B3aUMOJCHCTBUS OCHOBAaHHMU C JApYIUMU
XAMHUYECKUMH 3JIEMEHTAMMU.

Knaccudukanust coseil: cpegHue, KHUCIbIE, OCHOBHBIE. XHUMHUYECKHE
cBorcTBa coneil. [IpencraBurenu coseil U ux 3HaueHue. KauecTBEeHHbIE peakiu
Ha KaTHOHBI U AHUOHBI.

[ToHsiTHE O TEHETUYECKOMN CBSI3U U T€HETUUECKUX PAlax. [ eHeTuuecKnui ps
Mertauia. ['eHetndeckuit psin Hemeramia. OCOOEHHOCTH TEHETUYECKOTrO psifa B
OPraHUYECKON XUMUH.

3AKJIFOYEHHUE (6 Y1)

Pemienne skcnepuMEHTaNbHBIX — 3ajad.  3aKpEIUICHHE  MPOWJIECHHOTO
Marepuaina. [IoaroroBka kK H”TOroBoi KOHTPOJIBHOM paboTe.

Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4e0OHOI0 NpeaMera

JIMYHOCTHBIE Pe3yJIbTAThI

OOyuaromuiicsi MOTYYUT BO3MOXXHOCTH ISl (POPMUPOBAHUS CIICTYIOITUX
JIMYHOCTHBIX Y'Y /I:

. onpeiesieHre MOTUBAIIUUA U3yUYEeHUSI yUeOHOro MaTepuaa;

. OIICHMBAaHUE YCBAaMBAa€MOIro y4yeOHOTO MaTepuana, WCXOAs U3
COLMAJIBHBIX W JINYHOCTHBIX IIEHHOCTEH;

. MOBBIIICHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH
K U3yYEHHUIO OCHOBHBIX HCTOPUUYECKUX COOBITUH, CBSA3aHHBIX C Pa3BUTUEM XUMHUU U
00IIIeCTBA;

® SHAHUC ITPaBUJI ITOBCACHHS B I-IpGBBIJI‘IEII\/IIHBIX CUTYyalHsIX,



. OLICHMBAaHWE COIMAILHOM 3HAYMMOCTH Tpodeccuil, CBA3AHHBIX C
XUMHEH;

. BJaJICHUE TpaBWIaMHU O€30IacHOro0 OOpalEHUs € XUMHUYECKHUMHU
BEILECTBAMH U 000PYI0BAHUEM, MTPOSIBICHUE 3KOJIOTHUYECKOU KYJIbTYPHI .

MertanpeameTHbie pe3yJbTaThl

PerynstuBHbIE

OOyyaromuiics MOJYyYUT BO3MOXKHOCTH i (DOPMUPOBAHUS CIIETYIOIINUX
peryisaTuBHbIX Y Y I

. 1esenojaraHue, BKJTFOYAS MIOCTaHOBKY HOBBIX uene,
npeoOpa3oBaHue NPAKTUYECKON 3alauyd B IMO3HABATEIbHYI0, CaMOCTOSITEIIbHBIN
aHAJIM3 YCJIOBHM JOCTHKEHHS LEIM HAa OCHOBE Y4YETAa BBIACICHHBIX YUYUTEJIEM
OpPUEHTUPOB JIEUCTBHUS B HOBOM YUYEOHOM MaTepuaie;

. IUIAHUPOBAHKE ITyTH JTOCTHKEHUS LENEH;

. YCTaHaBJICHUE LIEJIEBBIX IPUOPUTETOB, BBIACICHHUE aJbTEPHATHUBHBIX
CIIOCOOOB JTOCTHKEHMsI LEIM U BbIOOp HambOosiee 3(¢exkTuBHOro crocoda; °

YMEHHUE CaMOCTOSITEIbBHO KOHTPOJIMPOBATH CBOE BPEMS M YIPABIATh UM; °

yYMEHHUE MPUHUMATh PEIIECHUS B MPOOJIEMHON CUTYalIlNH;

. IIOCTAaHOBKAa  Y4eOHBIX 3azay, COCTAaBJICHHE riaHa 17}

MOCJIEAOBATEIIbHOCTH JICHCTBUI;

. opraHuzanus pabodyero MecTta TMpU BBITOJIHEHHUH XUMHYECKOTO
DKCIIEPUMEHTA;
. MPOTHO3UPOBAHUE PE3YJIHTATOB OOYYEHHS, OIIEHUBAHWE YCBOEHHOTO

MaTepuaia, OlleHKa KadyecTBa U YPOBHS TOJYYCHHBIX 3HAHWN, KOPPEKIIHS TJIaHa U
criocoba neiictBus mpu HeoOxomumoctu . [lo3HaBatenpHbie OOydarOIIMIAC
MOJIYYUT BO3MOKHOCTH AJ11 POPMUPOBAHUS CIEIYIOUIUX MO3HABATENbHBIX Y Y J1:

. MIOUCK U BbICNIEHUE HHPOpMAIIIH;

. aHallu3 yCJIOBUW W TpeOOBaHUM 3ajqaud, BHIOOP, COMOCTaBICHUE U
000CHOBaHUE CrIOCcO0a pelleHUs 3a/1a4u;

. BbIOOp Haunbonee 5>(PPEKTUBHBIX CIOCOOOB pEIICHUs 33Jadd B

3aBUCUMOCTHU OT KOHKPCTHBIX YCHOBHﬁ;



. BBIZIBUKEHUE W OOOCHOBAaHHWE THIIOTE3bI, BBIOOp cmocoba eé
TIPOBEPKH;
. CaMOCTOSITEIILHOE CO3J[aHHE aJrOPUTMA JICATSIIBHOCTU MPH PEIICHUU

HpO6JI€M TBOPUYCCKOI'0 U IMTOMCKOBOI'O XapaKTepa,

. YMEHHUSI XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO H
CBOMCTBAM;
. OMUCHIBAHUE CBOWCTB: TBEPABIX, JKUJKHUX, ra3000pa3HbIX BEILECTB,

BBIJICJIICHUE UX CYILECTBEHHBIX IPU3HAKOB;
. U300pKEHHE COCTaBa MPOCTEMIIMX  BEIIECTB C  [OMOIIBIO
XUMUYECKUX (POPMYI U CYITHOCTH XUMUYECKUX PEAKIUN C TOMOILIBIO XUMUYECKHUX
YPaBHEHUI;
. IpOBeeHNE HAOIIOICHUI, ONTMCAaHUE PU3HAKOB M YCIOBUN TEUEHUS
XUMUYECKUX PEaKUUH, BBIIIOJIHEHUE XUMUYECKOIO JKCIIEPUMEHTA, BBIBOJbI Ha
OCHOBE aHalu3a HaOJIOJEHHUI 3a SKCIIEPUMEHTOM, pElIeHHE 3ajad, MOJydeHHE

XUMHUYECKON MH(POPMALIMK U3 PA3ITHUYHBIX HCTOYHUKOB;

. YMEHHE OPraHU30BbIBATH UCCIECIOBAHKE C LIEJIBIO IIPOBEPKU TUIIOTES;

. yMEHUE JeNIlaThb YMO3aK/IIOUEHHs (MHIYKTUBHOE U MO AHAJIOTHH) U
BBIBO/IbI;

. yMEHHE OOBEKTHUBHO OLEHUBaTh HH(POPMAIMIO O BEIHIECTBAX U

XUMUYECKUX  TPOLEccax, KPUTUYECKM  OTHOCHTHCS K  IICEBJAOHAY4YHOU
uHdopMaIuu.

KomMMmyHukaTuBHBIEC

OOyyaromuiicsi MOJXYYUT BO3MOXXKHOCTh ISl (DPOPMUPOBAHUS CIIETYIOIINX
KOMMYHUKATUBHBIX Y Y /1:

. MOJIHOE M TOYHOE BBIPAXKEHUE CBOUX MBICIEH B COOTBETCTBUU C
3aJlayaMy ¥ YCJIOBUSMUA KOMMYHUKAIIUH;

. aJICKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEICTB JUISl y4dacTus B
JUCKYCCUU M apryMEHTAllMM CBOEW MO3UIMHU, YMEHUE MPEACTABIATh KOHKPETHOE
COJIEp>)KaHUE C COOOILEHHWEM €ro B MUCBMEHHOW W YCTHOUM (hopme, ompeneneHue

CIIOCOOOB B3aMMOJICHCTBHUSI, COTPYAHUYECTBO B MOMCKE U cOOpe MH(POpMaIUK;



. orpeneneHne crnoco00B B3aUMOCHCTBHS, COTPYAHUUECTBO B TIOUCKE
u cOope HMHpOpPMAIMK, y4yacTHE B JHANIOTe, MJIAHUPOBAHUE OOIIMX CIIOCOOOB
paboThl, MPOSIBIICHUE YBAXKUTEIIBHOTO OTHOILICHHUS K IPYTUM YYaIlllUMCS;

. ONKCAaHUE  COJICP)KAaHUS  BBIMOJNHAEMBIX  JCHCTBHM C  IIENIBIO
OpPUEHTUPOBKHU B MPEAMETHONPAKTHUECKOU JIEATETbHOCTH;

. YMEHUSI YUUTHIBaTh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIAMHAIIUU
pa3IMYHBIX TO3UIHHA B COTPYIHUYECTBE;

. dbopmyapoBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, apTyYMEHTUPOBATh
¥ KOOPAMHHUPOBATH €€ C MO3UIUIMHU NapTHEPOB B COTPYAHUUYECTBE TPU BHIPAOOTKE
OOIIETo pEelIeHNs B COBMECTHOM JI€ATEIHLHOCTH;

. OCYILECTBIISAITh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOIMMYIO B3aMMOIIOMOIIIb;

. IUIAHUPOBaTh OOIIME CIMOCOObl pabOThI; OCYHIECTBIATH KOHTPOJIb,
KOPPEKIINIO, OIICHKY JEHCTBUI mapTHEpPaA, yMeTh yOexK1aTh;

. UCTIONIb30BaTh aJICKBATHBIE SI3BIKOBBIC CPEACTBA ISl OTOOpaKEHUS
CBOMX YYBCTB, MbICJICI1, MOTUBOB U MOTpEeOHOCTEMN; 0TOOpaxaTh B peuu (ONucaHue,
OOBSCHEHHE) COJAEpNKAHUE COBEpPIIAEMBbIX JEUCTBUM, Kak B (OpMe TIPOMKOM
COIMAJIM3UPOBAHHOMN peuH, Tak U B (popMe BHYTPEHHEH peyH;

. pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIIMIO, HUCIIOJIb3Ys CpEICTBa
YCTHOH W THCHbMEHHONW KOMMYHHUKAIMU TPU paboTe ¢ TEeKCTaMH y4eOHHKA W
JOTIOTHUTEIBHOW ~ JIUTEPATypOd,  CHPABOYHBIMU  TaOJIUIAMHU,  MPOSBISATH
TOTOBHOCTh K YBO)XCHHMIO WHOW TOYKH 3pPEHHUS MPU OOCYKICHUU PE3yJIbTATOB
BBITIOJTHEHHON PabOTHI.

[IpeameTHBIME pe3yabTaTaMu WU3y4deHUs npeamera «Xumus» B 10 kmacce
SIBIISIIOTCS CIICAYIONINE YMECHHUS:

1. B mo3naBarensHOM cdepe:

. JaBaTh OMPEJCIICHUS W3YYCHHBIX TOHSTHIA: «XUMHUYECKHUI IIEMEHTY,
«aToM», «HOH», «MOJIEKYJa», «IPOCThIE M CIIOKHBIE BEIIECTBa», «BEIIESCTBOY,
«xummuueckas (popmyna», «OTHOCHUTENbHAsh aTOMHas Macca», «OTHOCHTEIbHAas

MOJICKYJISIpHasA MaccCa», OpPraHHMYcCKUC BCIIECCTBA, HX KJIaCCI/I(bI/IKaHI/I}I u



HOMEHKJIaTypa, CBOWMCTBA, MOJYy4Y€HUE U NPUMEHEHHE; H30MEPHS, TOMOJIOTHS,
MOJIMMEPBI, TUITBl XUMUYECKUX OPraHUYECKUX PEaKIui U Jp.

. OMMUCaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSTENBHO IPOBEACHHBIE
XUMHUYECKUE IKCIIEPUMEHTHI;

. OMMCBHIBATh W  pa3IU4YaTh HW3YYCHHBIC KJIACChl OPTraHUYECKUX
COEIMHEHU, XUMUYECKUE PEAKIINY;

. KJIacCU(PUIMPOBATH N3YUEHHBIC OOBEKTHI U SIBJICHHUS;

. JienaTh BBIBOABI M YMO3AKIIOUECHMS] W3 HAONIOACHUM, H3Y4YEHHBIX
XUMHUUYECKUX 3aKOHOMEPHOCTEH, TMPOTHO3MPOBATh CBOMCTBA HEU3YyUYECHHBIX
BEILIECTB IO aHAJIOTHUU CO CBOMCTBAMU U3YyUYECHHBIX;

. CTPYKTYpUpPOBAaTh  HW3yYECHHBI  Marepuall M  XUMHYECKYIO
nH(popMaIio, MOTYUYCHHYIO U3 IPYTUX UCTOYHUKOB,

. MOJEIUPOBATh CTPOCHUE OPraHUYECKUX BEUIECTB.

2. B 1IGHHOCTHO — OpUEHTAIIMOHHOM cepe:

. aHaJM3UPOBAaTh U OIICHUBAThH MOCIEIACTBUS JIJIsi OKPY>KAIOIIEH Cpelibl
OBITOBOM M  TPOU3BOJICTBEHHOW JEATEIHHOCTH YENOBEKa, CBSI3aHHOW C
nepepaboTKOM BEILIECTB;

3. B tpynoBoii chepe:

. MPOBOAUTH XUMUYECKHUI IKCIIEPUMEHT;

4. B ciepe 6e30macHOCTH KUZHEACSATEILHOCTH:

. OKa3bIBaTh IEPBYIO IMOMOUIb MPU OTPABICHUSIX, OKOrax M APYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHHUEM.

Y4yeHuK HAyYHuTCH:

Ha3bIBaTh M3YYECHHBIE BEIECTBA MO «TPUBUAIBLHON» WM MEXKIyHApPOIHOU
HOMEHKJIaType;

ONPENEIIATh. BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX HJIEMEHTOB,
TUN XUMUYECKOW CBSI3U B COCJMHEHHMSX, 3apsAJl MOHA, XapaKTep CpPeabl B BOAHBIX
pacTBOopax HEOPraHWYECKHX COCIUHEHUH, OKUCIUTEIb W BOCCTAaHOBUTEIb,

MPHUHAIJICKHOCTD BEIICCTB K PA3JIMYHBIM KJIaCCaM OPraHHMYCCKHUX COGI[HHCHHﬁ;



XapaKTepU30BaTh.: 3JEMEHTHl MAajblX MEPUOJOB IO HUX IMOJOXKEHUIO B
nepuoandeckon cucreme J[.M.MenzaeneeBa; oOmMe XUMHYECKHE CBOMCTBa
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPTraHUYECKUX
COCIMHEHU; CTPOCHUE M XHWMHYECKHE CBOWCTBA M3YYEHHBIX OPraHUYECKUX
COCJIMHCHUM;

OOBSACHSTH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHUS;
NPUPOy XUMHUYECKOM CBA3M  (MOHHOM, KOBAJECHTHOW, METAJNIMUYECKOM),
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIUU U IOJOKEHHUS XHUMHYECKOTO
PaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

BBITIOJIHATh XUMUYECKUN SKCIEPUMEHT M0 PACTO3HABAHUIO BAXKHEHUIIMX
HEOPTaHUYECKHUX U OPTaHUYECKUX BEILIECTB;

MPOBOAUTL CAMOCTOSITEJIbHBIA TOMCK XUMHUYECKOW wuHpoOpManuu ¢
WCIIOJIb30BAHUEM  PA3NIMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHeTa);  UCHOJIb30BATh
KOMIBIOTEPHbIC TEXHOJIOTUU JUIsl OOpabOTKM W Tepefayd  XUMUYECKOU
uH(bOopMaIuu U e€ MPeCTaBICHUS B Pa3TUYHBIX (opMax;

VY4eHUK OJTy4UT BO3MOXXHOCTh HAYUUThCS:

. BBIJIBUTaTh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUECKUX
CBOMCTBAax BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYMATh

B XMMHYECKHE PEAKIMH, O XapaKTepe M MNPOAYKTAX Pa3JIMYHBIX XUMHYECKHUX

pEeaKUunii;
. XapaKkTeprU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAM,
YCTaHaBJIUBATh MIPUYUHHO-CJIECACTBEHHBIEC CBSI3U MEXITY JTAaHHBIMU

XapaKTCPHUCTUKAMHU BCIICCTBA,

o COCTaBJIATb MOJICKYJIAPHBIC MW IIOJHBIC HWOHHBIC YpPAaBHCHHUA I10
COKpalllCHHBIM MOHHBIM YPABHCHUAM,

° IIPOTrHO3UPOBATH CITOCOOHOCTH BC€IICCTBA IIPOABJIATE OKHUCIMUTCIIBHBIC
WA BOCCTAaHOBUTEIBHBIE CBOMCTBA C YUueTOM CTEeNECHEH OKHUCJICHUS DJIEMCHTOB,

BXOJAIIHNX B €0 COCTAB;



. COCTaBJIATh YpaBHEHHUS peaxkuuu, COOTBETCTBYIOIIMNX
IIOCJIEAOBATENBHOCTH IPEBPALICHUA HEOPraHWYECKUX BELIECTB  PA3IMYHBIX
KJIACCOB;

. BBIJIBUTaTh U NPOBEPATH SIKCIIEPUMEHTAIBHO THIIOTE3bI O PE3yJIbTaTax
BO3/JICICTBUS pa3aUuYHbIX (PAKTOPOB Ha HW3MEHEHHE CKOPOCTH XUMHYECKON
peakuuu;

. UCIIOJIb30BaTh ~ NPHOOPETEHHbIE  3HAHMS  JUII  DKOJIOTMYECKH
I'PAMOTHOI'O NIOBEAECHUS B OKPYKAIOLIEN CPeEE;

. UCIIOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBbIE KOMIIETEHUUH IpPHU
BBIIIOJIHEHUHU TPOEKTOB W Y4YE€OHO-UCCIEIOBATEIbCKUX 3alad M0 W3YYECHHIO

CBOI?'ICTB, CII0co00B IIOJIYUCHUA U PACIIO3HABAHHNA BCIICCTB,

o 0OBEKTHUBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX M XHUMHYCCKHX
mponecccax,
° KPUTHUYCCKH OTHOCHUTBCA K HCCBHOHaquOﬁ I/IH(l)OpMaHHI/I,

HEJI00POCOBECTHOM peKiiaMe B Cpe/ICTBaX MacCOBOM nHpoOpMaluu;

. OCO3HaBaTh 3HAYEHUE TEOPETHUECKUX 3HAHUM 10 XUMHH JJIs
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

. co3fgaBaTh MOJENM M CXEeMbl JJIA pEHIeHHs Y4EOHBIX W
MO3HABATENIbHBIX 3aJla4; MOHUMAaTh HEOOXOJIMMOCTh COONIOACHUS TMPEANUCaHuMH,
MpejiaraéMbIX B MHCTPYKIUSAX IO HMCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMHUH U JIP.

[IpenMeTHBIMH pe3ysibTaTaMU H3y4eHUs npenmera «Xumus» B 11 kimacce
SIBJISIIOTCS CIICAYIOIINE YMECHUS:

1. @opMUpPOBAHUE 3HAHUKW OCHOB XHMHWYECKOM HAyKH: BAXKHEWIIHNX
(bakTOpOB, MOHATHHN, XUMHUYECKUX 3aKOHOB W TEOPHUH, S3bIKa HAYKH, JOCTYIMHBIX
00001IeHNT MEPOBO33PEHYECKOT0 XapaKTepa.

2. VYcBoeHre yqauMHCs BaXXKHEHTIINX 3HAHUH 00 OCHOBHBIX MOHSATHUSAX U
3aKOHAX XMMUHU, XUMUYECKOW CUMBOJIUKE.

3. PazButne ymenuit HaOmoAaTh M OOBSCHATh XWMHUYECKHE SIBICHUS,

MPOUCXOISIIIKE B IPUPO/IE, IaDOPATOPHUH, B IIOBCETHEBHOM KU3HH.



4, OBnazeHue y4yalluMKCs YMEHHUSIMH IPOU3BOJUTH PAcUEThl HA OCHOBE
XUMHUYECKUX (OPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKLU;

S. dopMupoBaHuE CHEIUATBHBIX YMEHHI: 00palarhcsi C BEIIECTBAMHU,
BBIMIOJHATh ~ HECIOXKHBIE  OKCIIEPUMEHTHI, COOMIOAas TMpaBWia  TEXHUKHU
0e30MacHOCTH; TPAMOTHO MTPUMEHSATh XUMUYECKHE 3HAHUS B OOILIEHUU C IPUPOIOH
Y B IIOBCETHEBHOMN KU3HHU.

6. PackppiTie  I'yMaHUCTHYECKOM  HANpPABICHHOCTH  XUMHH, €€
BO3pacTarolieid poJii B PEIICHUH TIJaBHBIX MPOOJieM, CTOSIIUX Mepen
YEeJI0BEYECTBOM, U BKJIAJa B HAYYHYIO KapTUHY MHUDA.

7. Pa3Butue nuMyHOCTH OOydYarOUMXCs: WX HMHTEIUIEKTyaJbHOE U
HPABCTBEHHOE COBEPILIECHCTBOBaHHE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX
OTHOUIEHUI W 3KOJIOTMYECKH LIeIecO00pa3HOro NOBEACHHS B ObITY U B IMpOIECCe
TPYZIOBOU IEATEIBHOCTH.

8. pPa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB U  MHTEIUIEKTYaJbHbBIX
CIIOCOOHOCTEM ydyalnxcsi B MPOLECCE MPOBEACHUS XUMUYECKOIO 3KCIEpPUMEHTA
CaMOCTOSITEILHOTO MPHOOpPETEeHUs] 3HAHUKW B COOTBETCTBUU C BO3HUKAIOIIMMU
KU3HEHHBIMU MOTPEOHOCTAMU;

9. Bocniuranue  OTHOmIEHHMA K  XMMHUM Kak K  OJHOMY W3
byHIaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUSA U DIIEMEHTY
00ILIEYeI0BEYECKON KYIbTYPHI;

10. IlpumeHeHue ydYalIMMHCS TIOJYYCHHBIX 3HAHUA U YMEHUU IS
0e30MacHOro MUCMOJIb30BAHMS BEIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO31CTBE
M Ha IPOM3BOJCTBE, PELICHUS MNPAKTUYECKUX 3aJa4 B TOBCEIHEBHOM JKHM3HU,
IIPEAYNPEKICHNS SABICHUHN, HAHOCAILUX BPEl 340POBBIO YEIOBEKA U OKPYKAIOLIEH
cpene (pa3BUTHE IKOJIOTHYECKOM KYJIbTYphl yUaLIUXCs).

Y4eHUK HAYYHTCH:

Ha3bIBaTh M3YyYEHHBIE BEIIECTBA II0 «TPUBUAJIBHON» WM MEXIyHAapOIHOU
HOMEHKJIATYpE;

ONPENEIIATh. BAJICHTHOCTh M CTENEHb OKUCJIEHUS XMMHYECKUX DJIEMEHTOB,

TUI XUMHUYECKON CBSI3U B COCAMHCHUAX, 3apsJ HMOHA, XapaKTCp CpC€aAbl B BOJHBIX



pacTBOpax HEOPraHUYECKUX COCIUHEHHI, OKHUCIUTEIb U BOCCTAHOBHUTEIb,
MPUHA/JICKHOCTH BEIIECTB K PA3JIMUHBIM KJIacCaM OpPTraHUYeCKUX COCIMHEHUI;

XapaKTEepHU30BaTh: DJIEMEHTHl MaJIbIX NEPHOJOB IO HX TOJOXKEHHUIO B
nepuoandeckor cucreme J[.M.MenzaeneeBa; oOmMe XUMHYECKHE CBOMCTBA
METaJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPTraHUYECKUX
COCJIMHEHUI;, CTPOCHHE M XUMHUYECKHE CBOMCTBA M3YyUEHHBIX OpPraHMYECKHX
COCIUHCHUM;

OOBSACHSTH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS;
NPUPOly XUMHUYECKOM CBS3M  (MOHHOM, KOBAJEHTHOM, METAUIMYECKOM),
3aBUCUMOCTh CKOPOCTU XUMHUYECKOM pEaKIMu U TOJOXKEHUS XHUMHYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

BBITIOJHATh XUMHUYECKUN DSKCIEPUMEHT M0 PACMO3HABAHUIO BAXKHEHUIIMX
HEOPTaHUYECKHUX U OPTaHNUYECKUX BEILIECTB;

IPOBOJUTh  CAMOCTOSITEIIBHBIM TMOUCK XUMHYECKOW uHpOpMAIUU ¢
WCIIOJB30BAaHUEM  PA3JUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX  HW3JIaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa);  UCIMOIB30BATH
KOMIBIOTEPHbIC TEXHOJIOTUU JUIsl OOpabOTKM W Tepefadyd  XUMUYECKOU
uH(bOopMaIuK U e€ MPeCTaBICHUS B PA3TUYHBIX (hopMax;

Y4eHUK NMOJyYUT BO3MOKHOCTh HAYYHUThCSH:

o BBIJIBUTaTh U MPOBEPSATH IKCIEPUMEHTATBLHO THIIOTE3bl 0 XUMUUECKUX
CBOMCTBaX BEILECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYMNAaTh

B XMMHWYCCKHC PCAKIHNH, O XaAPAKTCPC H IMPOAYKTAX PA3JINYHBIX XHUMHYCCKUX

peaxKLuii;
o XapakTeprU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHUIO M CBOWCTBAM,
yCTaHaBJIUBATh IIPUYUHHO-CJICACTBCHHBIE CBSI3U MEXKIY JaHHBIMU

XapaKTCPHUCTUKAMH BCIICCTBA,
L COCTaBJIAATb MOJICKYJIAPHBIC UM IIOJIHBIC HWOHHBIC YpPaBHCHUA II10

COKpalllCHHBIM MOHHBIM YPABHCHUAM,



o IPOTHO3UPOBATh CIIOCOOHOCTh BEUIECTBA MPOSBISATH OKUCIUTEIbHbBIE
WM BOCCTAHOBHTEIIBHBIE CBOWCTBA C YYETOM CTEIIEHEW OKHUCIIEHHUS DJIEMEHTOB,
BXOJSIIUX B €r0 COCTAB;

o COCTAaBJISITh yYpaBHEHUSA peaKInid, COOTBETCTBYIOIINX
MIOCJIEA0BATEIPHOCTH IPEBPALICHUA HEOPraHWYECKUX BELIECTB  PAa3IMYHBIX
KJIACCOB;

o BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3BI O PE3YyJIbTaTax
BO3JICMCTBHS PpA3JIMYHBIX (DAaKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUYECKOH
peakuuu;

o UCIOJIb30BaTh  NMPUOOPETEHHbIE  3HAHMUSL Ui DKOJIOTUYECKU
rPaMOTHOTO ITOBEJICHUS B OKPYKAIOILIEH CpeLE;

o UCIIOJIb30BaTh  MPUOOPETEHHBIE KJIKOYEBbIE KOMIIETEHUUH IpPHU
BBIMIOJIHEHUHM IPOEKTOB U y4eOHO-UCCIENOBATENbCKUX 3a7ad [0 H3yYCHUIO

CBOI>'ICTB, CII0CO0OB IMOJYUYCHUA U paCIliO3HaBaHUs BCIICCTB,

o OOBEKTHBHO OLICHMBATh MH(POPMALUIO O BEIIECTBAX M XUMHUYECKUX
Iporeccax;
o KPUTUYECKA  OTHOCUTBCA K  IICEBIIOHAYy4YHOHM  uMH(pOpmanuw,

HEJI00POCOBECTHOM peKyiaMe B CPeJICTBAX MacCCOBOM MH(MOpMAIIUH;

o OCO3HaBaTh 3HAYEHUE TEOPETHUUECKUX 3HAHUM 10 XUMHH JJIs
MPAKTUYECKOM JEATETbHOCTH YETIOBEKa;

o co3/laBaTh MOJEIM M CXEMbl JUIA pelIeHUus Y4eOHbIX U
MO3HABATENbHBIX 3aj7a4; MOHUMaTh HEOOXOAMMOCTH COOJIIOJCHUS MpPEANUCaHUM,
MpeaiaraéMbIX B WHCTPYKIUSX 1O MCIOJB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM

XUMHUH U 1.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC (35 YACOB)
Ha3Banme Tema ypoka OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCS Hcnosb3oBanue 000py10BaHUS LEHTPA
pasnena «Touka Pocray
Beeoenue 1. Ilpeamer  opranuueckoi | CiymiaHue oObSICHEHUMN YUUTEII.
2u) XUMUH. CamocrosiTenbHas padoTa ¢ yueOHUKOM.

2. Teopus CTpOEHUs
OpPraHMYeCKUX COCAMHEHUH.

Pabota ¢ pa3gaTouHBIM MaTEPHAIIOM.
Cnymanue oObACHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

Yeneeooopoowt u
ux npupooHvle
ucmounuxku (11

%)

1. Ilpupoaublii ra3. AJKaHbl.

Cnymanue oObACHEHUN yUUTEs.

CamocrosiTenpHas paboTa ¢ yaeOHUKOM.

OT10op M cpaBHEHHE MaTepuajla IO HECKOJIbKUM
HCTOYHHUKAaM.

2. duznueckue CBOWCTBA
AJIKaHOB. [Tonyuenue u
MpUMEHEHHE.

Crnymanue oObsICHEHUH yuuTesl.
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
PabGota ¢ Tabnmieii MeHeneena.
Pabora ¢ kapToukamu.

JlaTuMK BBICOKOHM TEMIIEPATyphI
JlaTuuk TeMIiepaTypsl INIATHHOBBIN

3. AJIKEHBI. DTUJIEH.

Crnymanue oObsICHEHUH yuuTeNs..
Pab6ota B mapax.
Pabora B rpynmnax.

4. ®usnyeckue U XUMHUYECKHE
cBoMcTBa ankeHOB. [lomydenwue
Y IIPUMEHEHHUE.

PaboTa ¢ pa31aTOYHBIM MaTepUaAIOM.
Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosiTenbpHas paboTa ¢ yueOHUKOM.

JlaT4MK BBICOKOM TEMIIEPATYpPhI
JlaTumk TemMIiepaTypbl INIATHHOBBIN

5. Ankanuensl. Kayayku.

Crnymanue 0ObsICHEHUH yuuTesl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
PaboTa ¢ kapToukamm.

Pab6ota B mapax.

Pabora B rpynmnax.

6. AIKUHBL. ALlETUIIEH.

Cnymanue oObSICHEHUH yIUTE.
Pemennie nocraBiieHHBIX 3a/1au.




Pa6oTa ¢ yueOHHKOM.
PaGota B nmapax.
PaboTa B rpynmax.

7. CaoiicTBa ankuHOB. | Ciymanue OObsICHEHUH yUnTeNs.
[TonuBUHUIXJIOPHUI. Penrenue 3amau.
PaGota B nmapax.
Pabota y nocku.
8. benszonm — mpencraBurens | PaboTa ¢ pa3gaTovyHBIM MaTepUAIOM.
apoMaTHYECKHUX Crnymanue oObsICHeHUI yUnuTeNs..
YIJI€BOJIOPOIOB. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
9. Hedts u cnocobObl ee | PaboTa ¢ pa3gaToyHbIM MaTepUAIOM.
nepepadboTKH. Cnymanue oObsICHEHUH yuuTensl.
CamocTosaTenbHas paboTa ¢ y4eOHUKOM.
10. CucremaTu3zanus u | Pabora B napax.
000011IEHNE 3HAHUNA no | PaGora B rpynmax.
YTJIEBOJAOPOAAM. Pemenne 3anmau.

IIpoBepka noNyYEeHHBIX 3HAHUM.
[ToaroroBka Kk KOHTPOJILHOM paboTe.

11. KontponbHast pabora Ne 1:

Pemenue 3ananuii KOHTPOJIHLHOM PabOTHI.

«YTIEeBOJOPOIBI.
Kucnopoo- u|1l. EnmunctBo  xumuueckoil | PaboTa ¢ pa3gaTodyHbIM MaTepuaiom. JlaT4uMK BBICOKOM TeMIEPATyphl
azomcooepircawy | OpraHU3aALUH KUBBIX | CiymiaHue oObsCHEHUH yuuTens. JlatTyuk  Temmeparypsl IJIATHHOBBIA —
ue opeanuueckue | oprannzMoB Ha 3emiie. Criupthl. | CaMocTosiTenbHast paboTa ¢ y4eOHUKOM. U3MEpEeHHe  TemIepaTypbl  IEpexo]0B
coeOuHeHusn U AHanu3 omuooK. QUIOTPONHBIX  MoAM(pUKaIuil  cepsl;
ux npupooHvle AHaM3 KOHTPOJIBHOU paboTHI. M3MEpPEHUE  TeMmepaTypbl  IUJIABJICHUS
ucmounuxku (18 PaOora Hajg omubOKkamu. BEILIECTB.

)

2. Xumuueckue U (PU3NIECKUE
CBOMCTBa OJTHOATOMHBIX
CIIUPTOB.

Amnanuz popmyi.
Pemenue TEKCTOBBIX
KAaueCTBEHHBIX 3a/a4.
Crnymanue oObsICHEHUH yuuTesl.

KOJIMYECTBCHHBIX

3. FJII/II_ICpI/IH — HOpeACTaBUTCIIb
MHOTI'OATOMHBIX CITMPTOB.

Amnanus popmyi.

Pemenne TEKCTOBBIX KOJIMYECTBCHHBIX




Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUH yUnTesL.

4. ®eno.

Ananuz ¢popmyit.
Pemenue TEKCTOBBIX
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yUnTeNsL.

KOJIMYCCTBCHHBIX

5. Apnerunpl 1 KETOHEL.

Ananuz ¢popmyit.
Pemenue TEKCTOBBIX
KaueCTBEHHBIX 3a/1a4.
Cnymanue oObsICHEHUH yUUTesl.

KOJINYCCTBCHHBIX

6. KapOoHOBBIE KHCITOTHI.

Pa6oTa B mapax.

Pabora B rpynmnax.

Pemenne 3amau.

IIpoBepka noONy4YECHHBIX 3HAHUM.

7. duznueckue W XUMHUYecKHe | AHaIu3 HOpMYyIL. Hatunk pH
CBOICTBAa KapOOHOBBIX KHUCIOT. | Pemenue TEKCTOBBIX KOJIMYECTBEHHBIX
Beiciie kapOOHOBBIE KHCIIOTHI. | KQUeCTBEHHBIX 3ajiau.
Mpuia. Crnymanue oObsICHEHUH yUnTeNsl.
8. Cnoxusle 3¢upsl. JKupbl. Crnymanue oObsICHEHUH yuuTeNs..
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Pabora ¢ Tabnuueit Mennaeneesna.
PaboTta ¢ kapToukamu.
9. YrneBonbl. MoHOCaxapu/ibI. PaboTa ¢ pa3naroyHbpIM MaTepruaIoM.
Cnymianue oObSCHEHUN yUUTENs.
CamocTodTenabHas paboTa ¢ y4eOHUKOM.
10. Jucaxapubl u | Pabora c pa3garouHbIM MaTepuasIoM. Hartuuk pH
MOJINCAXAPUBL. Crnymanue 0ObsICHEHUI yunuTeNs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
11. 0O0001mmenne u | Pabota ¢ pa3gaTtouyHbIM MaTepUaIOM.
cucTemMaru3auvs 3HaHMM 1o | Pemenue 3agau.

KHCIIOPOICOIEPKAIIIM
OPraHUYeCKHUM BEIIECTBAM.

3akperyieHue 3HaHUil 1o TeMe.
ITonroroBKa K KOHTPOIBHOM paboTe.

12. KontponbHas pabora Ne 2:

Pemenue 3amannii KOHTPOJIHHOM pabOTHI.




«Kucnopoaconepxaiue
OpraHUYECKUE BEIIECTBAY.

13. Ilpaktuueckas padora Ne 1
«nentudukanus
OPraHUYECKUX COCITUHCHUY.

Ha6J'IIOI[eHI/Ie 3a JCMOHCTpaAllUAMU YUUTECIIA.

OO0bsicHEHHE HAOIIONAEMBIX SABJICHUM.

ITocTanoBka OIBITOB I JEMOHCTPAalIUH KJIAaCCy.

BeInonHenue npakTHYecKon paboThlI.

14. AMUHEBIL. AHUIIUH.

Cnymianue o0bsICHEHUH YUUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OT6éop ¥ cpaBHEHHE MaTepuaga IO
HCTOYHUKAM.

HCCKOJBbKHM

Hatuuk pH

15. AMUHOKHUCIIOTEL.

PaboTa ¢ pa3naro4HbpIM MaTepUaIOM.
Pemenue 3anay.
3akperieHue 3HaHUMU 110 TEME.

16.  benku.  Hyxneunossie | PaboTa ¢ pa3gaTouyHbIM MaTepHUaIOM.
KHCJIOTHI. Pemrenue 3anau.

3akpernieHue 3HaHUil 110 TeEME.
17. 0O0001enne u | PaboTa ¢ pa3naroyHbiM MaTepuagoMm.
cucTeMarusanus 3HaHWM 10 | Pemenue 3amau.
TeMe «A3zoTocozepkaiue | 3akperyieHue 3HaHUM 10 TEME.

OpPTaHUYCCKUC BCIICCTBAY.

18. IpakTrueckas padora Ne 2
«Pemenne sKcnEepUMEHTAIbHBIX
3a/1a4 M0 KypCy OpraHU4ecKOu
XUMHUN.

Habmtoienue 3a 1eMOHCTpalusiMU yUUTES.

OO0bsicHeHHE HAOIIOJaEMBIX SIBJICHUN.

[TocTaHOBKa OMBITOB /7Sl IEMOHCTPALIMU KJIaccy.

Brinonaexnue HpaKTquCKOﬁ pa60TBI.

Hckyccmeennwvte | 1. VICKyCCTBEHHBIE TOJIMMEDHI. Crnymanue oObsICHEHUH yuuTeNsl.
u CamocrosTenbHas paboTa ¢ yueOHUKOM.
cuHmemuyecKue OT1Oop M cpaBHEHHE MaTepuaja 0 HECKOJIbKUM
noaumepnt (2 u) HMCTOYHUKAM.
2. Cunternyeckue | Ciymanue oObICHEHUN YIUTEN.
OpraHUYECKHUEe COETUHEHUS. CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
OT10op W cpaBHEHHE MaTepuaja IO HECKOJIbKUM

HCTOYHHUKAM.




3axknwuenue (2| 1. 3akpernieHue u | PaboTa ¢ pa3naroyHbIM MaTepuagoMm.
y) cucTteMaTruszauusi 3HaHuM 1o | Pemenwue 3aaad.

Kypcy xumuu 10 kacca. 3akperieHUue 3HaHUMU 10 TEME.

[ToaroToBka K KOHTPOJIBHON paboTe.
2. HroroBas  KOHTpoJibHas | Pemienue 3aganuii KOHTPOJIBHOM paOOTHI.
pabora.
11 KUIACC (34 YACA)
Ha3Banmue Tema ypoka OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl Hcnonb3oBanue 000pyaoBaHMs HEHTPA
pas3uena «Touka Pocra»

Cmpoenue 1. OcHOBHBIE CBEICHHUS O Cnymanue oObACHEHUN yUUTEs.
eéewecmeéa (12 | ctpoeHnu aToma CamocrosiTenpHas paboTa ¢ yueOHUKOM.
u).

2. llepuoamdeckuii 3aKOH W
CTpOEHHE aToMa.

Pabota ¢ pa3gaTouHBIM MaTEPHATIOM.
Cnymanue oObACHEHUN yUUTEs.
CamocTodTrenabHas paboTa ¢ y4eOHUKOM.

3. NoHHag XuUMHUYECKasd CBS3b.
KoBanenTHasa XUMHUUECKas
CBSA3b.

Cnymianue oObICHEHUN yUUTENs.

CamocTrosaTrenbHas paboTa ¢ y4eOHUKOM.

Ot1Oop W cpaBHEHHE MaTepuaja IO HECKOJIbKUM
HCTOYHHUKAaM.

4. MeTtandeckass XUMHYECKas
CBA3b. BO)IOpOI[HaSI XUMHUYCCKaA
CBA3b.

Crnymanue oObsICHEHUH yuuTesl.
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
PabGota ¢ Tabnmieir MeHenneena.
Pabora ¢ kapToukamu.

5. Ilonumepsl.

Crnymanue 0ObsICHEHUH yuuTesl.
Pa6ota B mapax.
Pabora B rpynmnax.

6. Ta3000pa3Hble BelIeCTBa.
JKunkne BemecTna.

PaboTta ¢ pa31aTOYHBIM MaTEpUAJIOM.
Crnymanue oObsICHEHUI yuuTens.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

JlaT4MK BBICOKOHM TEMIIEPATypPhI
JlaTumk TemMIiepaTyphl INIATHHOBBIN

7. Tlpaktuueckass pabora Ne 1

Habmoienue 3a 1eMOHCTpalus MU yUUTEIs.

JlaT4uuK BBICOKOM TeMIEpaTyphl




«Ilonydyenune, coOupanue u
pacro3HaBaHUE Ia30By.

OO0bsicHeHNE HAOIIOJaeEMBIX SIBJICHUN.

ITocraHOBKa OMBITOB /7Sl IEMOHCTPALIMU Kjlaccy.

BrlmmotHeHNE TPAKTHYECKOM pabOoTHI.

JlaTyuk TemMrieparypsl MIATUHOBBIN

8. Teepmple BemecTBa U
JIMCTIEPCHBIC CUCTEMBI.

Cnymanue 0ObsICHEHUH yunuTeNsl.
Penrenue nmocraBieHHBIX 3a/1a4.
Pabora ¢ yaeOHUKOM.

Pa6oTa B mapax.

Pabora B rpynmnax.

JlaT4MK BBICOKOM TeMIIEPATYpPhI
JlaTuuk TemMreparypsl MIATUHOBBIN

9. CocraB BemectBa. CMecH.

Crnymanue oObsICHeHUI yUnuTeNs..
Pemenue 3amauy.
Pa6oTa B mapax.
Pabota y nocku.

10. Permtenne
AKCIIEPUMEHTAJIBHBIX 3aJa4d II0
rnaBe 1 «CtpoeHue BenecTna.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
Pemenue 3amau.

3akperuieHue 3HaHUH 10 TeMe.
[TonroToBKa K KOHTPOJILHOU paboTe.

11. Pemenue
HKCIIEPUMEHTAJIBHBIX 3a/a4 TI0
rnaBe 1 «CTpoeHue BemecTBay.

Pabota ¢ pa3naTouyHbIM MaTepPHAIOM.
Pemenue 3amauy.

3akperieHue 3HaHMil 10 TeMe.
[ToaroroBka K KOHTPOJILHOU paboTe.

12. KonrponsHas paborta 10
rnaBe 1 «CTpoeHue BemecTBay.

Pemenue 3aianuii KOHTPOJIBHOM pabOTHI

Xumuueckue
peaxuyuu (8 u)

1. TIloustne 0 XUMHUYECKOI
peakiuu. Peakiuu, unymue 6e3
U3MEHEHHS COCTaBa BEIECTB.

Crnymanue oObsICHEHUI yuuTens..
CamocrosTenbHas paboTa ¢ yueOHUKOM.

JlaTuMK BBICOKOM TeMIEPATyphl

Jatuuk Temmeparypsl IUIaTUHOBBIA —
U3MEPEHHE  TEMIIepaTypbl  IEPEXOJ0B
QAUIOTPONHBI X  MoAudUKanuii  cepsl;
W3MEPEHUE  TEMIIEpaTypbl  IUIABJICHHS
BEIIECTB.

2. Knaccudukanuss XuMHIECKIX
peakuuii, MpPOTEKAIIIUX  C
M3MEHEHHEM COCTaBa BEIIECTB.

PaboTa ¢ pa3maTOYHBIM MaTepHaAIOM.
Crnymanue oObSICHEHUH yIUTEs.
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
AHanu3 omuooK.

AHaJIn3 KOHTPOJILHOM paboThI.

JlaTuMK BBICOKOM TeMIEpaTypsl

JaTtuuk Temmeparypsl IUIaTUHOBBIA —
W3MEPEHUE TEMIEepaTyp bl NEPEXOIO0B
QUIOTPONHBIX ~ MOAM(DUKALUN  Cephl;
W3MEPEHUE TEMIEpaTyp bl IUIABICHUS




Pabora Hag ommoOkamu.

BEIIECTB.

3. CkopocTh  XuUMHUYECKOH | AHamu3 Gopmyi. JlaTyuk BBHICOKOM TeMmepaTypbl
peaxkuu. Oo6parumocts | Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX u | Jatuuk TeMmeparypbl IJJaTUHOBBIA —
XUMHUYECKON peaKiuu. | Ka4eCTBEHHBIX 3a/1au. U3MEpeHHe  TeMmIepaTypbl  IEepexoJl0B
Xumuyeckoe paBHoBecue U | CiymaHue 0ObSICHEHUN YUUTENS. QAUIOTPONHBIX  MOAM(DUKAIUI  Cephl;
CIOCOOBI €r0 CMEIEHUSI. U3MEpeHHe  TemIepaTyphl  IUIaBJICHUS
BEIIECTB.
4. Ponp Boabl B XUMHUYECKHUX | AHanu3 Gopmy.
peakuusx. ['maponus. Pemenue TEKCTOBBIX KOJIMYECTBEHHBIX u
KaueCTBEHHBIX 3a/1a4.
Cnymanue oObsICHEHUH yUuTesl.
5. OxucnurensHo- | AHanus Gpopmyi.
BOCCTAHOBUTENIbHbIE  peakuuu. | Pemenue TEKCTOBBIX KOJIMYECTBEHHBIX u
DNEKTPOIu3. KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yUuTesl.
6. 3akperieHue u | Pabora B mapax.
cucremaruzauus 3HaHu 1o | Pabota B rpynmnax.
TeMe «XUMUYECKUE PEAKLINN» Pemenne 3anau.
ITpoBepka moNy4yEeHHBIX 3HAHUM.
7. 3akpernieHue u | Pabota ¢ pa3gaToyHbIM MaTepUaIoOM.
cucTemMaru3auvs 3HaHMM 10 | Pemenue 3agau.
TeMe «XMMHUYECKHE PEaKIINN» 3akpernsieHue 3HaHUil 10 TeMe.
ITonroToBKa K KOHTPOJIBHOM paboTe.
8. KonrtponpHas pabora No 2 | Pemenwue 3a1aHuii KOHTPOJIBHOM PaOOTHI. Hatuuk pH

«XUMHUYECKHUE PCaKum».

Bewecmea u ux
ceoiicmea (9 u)

1. Metanisl.

Crnymanue 0ObsICHEHUI yunuTeNs.
CamocTtosaTenbpHas padoTa ¢ y4eOHUKOM.
Pabora ¢ Tabaueit Menneneena.
Pabora ¢ kapToukamu.

2. Metajuibl.

Pabota ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObSICHEHUH yIUTEs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.




3. Hemerasisl.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObsICHEHUH yunuTens..
CamocrositenpHas paboTa ¢ y4eOHHKOM.

4. Kucnotsl.

Cnymanue 0ObsICHEHUH yunuTeNsl.

CamocrosiTenbHas padoTa ¢ yueOHUKOM.

Or6op ¥ cpaBHEHHME Marepuaiga IO HECKOJIbKUM
UCTOYHUKAM.

Hatuuk pH

5. OcHoBaHus.

Cnymianue oObACHEHUN yUUTEs.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.

Ot10op M cpaBHEHHE MaTepuaja IO HECKOJIbKUM
HCTOYHHUKAaM.

Hatunk pH

6. Comnu.

Cnymanue oObsICHEHUH yuuTensl.

CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.

Or6op ® cpaBHEHHWE Marepuaiga IO HECKOJIbKUM
UCTOYHUKAM.

Haruux pH

7. I'eHernueckas CBSI3b MEXKIY
KJIacCaMd HEOPTaHMYECKUX W
OpPraHWYECKHUX BEIECTB.

Pemenne TEKCTOBBIX
KaueCTBEHHBIX 3a/a4.
Cnymianue oObsSICHEHUH YUUTEs.

KOJINYCCTBCHHBIX u

8. Ilpaktuueckas pabora Ne 2
«Pemenne sKCTIepUMEHTATBHBIX
3aJad  Ha  WJAEHTU(HKAIHIO
OpPTraHUYeCKUX u
HEOPraHMYECKUX COCTUHEHUI.

HaGnronenue 3a 1€eMOHCTPALUSIMH YUUTES.
O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.
ITocraHOBKa OMBITOB /7Sl IEMOHCTPALIMH KJIaccy.
BrimonHenune npaktuyeckoil paboThl.

9. KonrtpompHas pabora Ne 3
«BerniecTBa 1 UX CBOMCTBa.

Pemenue 3amannii KOHTPOJIHLHOM PaOOTHI.

3axknwuenue (5| 1. 3akperieHue u | PaboTa ¢ pa3matouHbIM MaTepuagIoMm.

y) cucrteMarusalnusi 3HaHUM 1o | Pemenue 3agau.
Kypcy xumuH 11 kmacca. 3akpernsieHue 3HaHMil 1o TeMe.
2. 3akpernyeHue u | Habmronenue 3a 1eMOHCTpAIIUSIMU YUUTEIS.
cucreMaruszanus 3HaHui 1o | OO0bICHEHHE HAOIIOAAEMBIX SIBJIEHUM.




Kypcy xumuu 11 kacca.

ITocraHOBKA OMBITOB 711 AEMOHCTPALMU KJlaccy.
BrinonHeHne npakTuieckoi paboThl.

3. 3akperieHue u | Pabota ¢ pa3gaTouyHbIM MaTEpHUATIOM.

cucreMarusaiusi 3HaHWM 1o | Pemienue 3amad.

Kypcy xumuu 11 knacca. 3akperieHUue 3HaHUU 10 TEME.
[TonroroBKa K KOHTPOJIBHOM paboTe.

4. 3akperieHue u | Pabota ¢ pa3gaTtouyHbIM MaTEpHUATIOM.

cucTteMarusaiusi 3HaHWM 1o | Pemenue 3amgad.

Kypcy xumuu 11 knacca.

3akperieHue 3HaHUMU 10 TEME.
[TonroToBKa K KOHTPOJILHOU paboTe.

5. HroroBags  KOHTpOJbHas

pabora.

Pemmenue 3ananuii KOHTPOIBHOM PaOOTHI.
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