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Pabouas mporpaMMa ecTeCTBEHHO-HAYYHOH M TeXHOJIOTHYEeCKOH
HanpasJieHHocTel nmo xumum s 10-11 kiaacos

¢ HcnoJib3oBaHueMm odopyaoBanusa LlenTpa «Touka pocra»
Ha 2023-2024 y4yeOHbIN roj



IMossicHuuTeaLHAA 3aNIUCKA

Pabouas nporpamma o xumun s 10-11 kimaccoB pazpaboTrana Ha OCHOBE (eiepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
00O, obpazoBatensHON TporpaMMbel MOV IunkuHCKO#M cpenneil o0meoOpazoBaTeabHON mKOIbl Nel 1 mpUMEpHOH MporpamMMbl M0 XUMHH, a TakK
K€ Ha OCHOBE aBTOpCKoH yueOHoi# mporpammel O.C. ['abpuensHna.

Ha 6aze mentpa «Touka pocrtay» obOecreunBaeTCsl peanu3anus 0Opa30oBaTEIbHBIX IMPOTPAMM ECTECTBEHHO-HAYYHOH W TEXHOJOTHYECKOH
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMHM C TPEOOBAHHSAMH 3aKOHOAATENbCTBA B cdepe 00pa3oBaHUS U C y4ETOM PEKOMEHIAIMA
@enepanbHOro omeparopa yueOHoro mpeamera «Xumus» . OOpazoBarenbHas NpPOrpaMMa I03BOJIIET HWHTETPUPOBATH pealu3yeMble MOIXO/bI,
CTPYKTYPY | CoJiepkaHue TIpH opraHu3anuu ooydenus xumuu B 10-11 kimaccax, BRICTpOGHHOM Ha 6a3e Jr000T0 U3 TOCTYMHBIX Y4eOHO-METOMYECKUX
komriekcoB (YMK). McnonszoBanue o0opynoBanus « Touka poctay mpu peanusanuu ganHon Ol mo3BossieT co3aatk yCaoBuUs:

. VTS PacIIUPEHUs COJIEPKaHUs MIKOJILHOTO XMMHUECKOT0 00pa30BaHMUs;

. JUTSE TIOBBIIIICHHSI TTO3HABATEILHON aKTHBHOCTH 00YUaIONINXCS B €CTECTBEHHO-HAYYHON 00JIacTH;

. JUIS pa3BUTHUS JIMYHOCTH peOEHKa B Ipoliecce 00yyeHUs XMMUH, €ro CIocoOHOCTeH, GOpMHUpPOBaHUS U yIOBJIETBOPEHUS COLMAIBHO
3HAYMMBIX HHTEPECOB M MOTPEOHOCTEIH;

. is paboThl ¢ OAApEHHBIMU INKOJbHUKAMHU, OpPraHU3allid UX Pa3BUTHS B PaA3IMYHBIX 00JacTIX 0O0pa30BaTeIbHOW, TBOPYECKOU
JIESITENIBHOCTH .

OO0uas xapakTepucTuKa y4e0HOro npeamera « XuMush»

XuMHS KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK PACIHPOCTpaHMIIA CBOE BIUSHHME Ha BCe O0IACTH 4EIOBEYECKOrO CYLIECTBOBAHMS, 3aJaa
HOBOE BUJICHHE MHUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJIbTYphl, HEOOXOAUMBIM YCIOBHUEM XH3HH OOIIECTBA: 3HAHUE XMUMUU CIYXKHT
OCHOBOM U1l (YOPMHUPOBAHUS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUH 0 MAaTePUAIIbHOM €AMHCTBE MUPA; BAXKHYIO POJIb UIPAlOT (GOpPMUpPYEMBIE
XUMHUEH TPEeACTaBICHUS O B3aUMOIPEBPALICHUAX SHEPrUM M 00 HBOJIOIMM BEIIECTB B MPHUPOJIE; COBPEMEHHAs XMMHs HalpaBi€Ha Ha pElICHHE
r00AIBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBOM M KOJIOTWYecKOi 0e30MmacHOCTH, MpodiemM
3paBOOXpaHEeHUs. B ycioBUsAX BO3pacTaroOmIEro 3Ha4eHUs] XMMUHU B )KU3HU OOIIECTBA CYIIECTBEHHO IOBBICUIIACH POJIb XMMUYECKOTO 0Opa3oBaHus. B
IUIAaHE COLMAIM3ALUN OHO SIBJIAETCA OIHUM U3 YCIOBUH (DOPMHUPOBAHUS MHTEIIEKTA JMYHOCTH M TapMOHMYHOro €€ pa3Butusi. COBpPEMEHHOMY
YeJIOBEKY XMMMYECKHE 3HaHHMs HEOOXOOUMBI Ul MPUOOpETEeHHs OOILEKYJIbTYpHOIO YPOBHS, MO3BOJISIIOILETO YBEPEHHO TPYAMTHCS B COLUYME U
OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPA3HOM JKU3HH OOIIECTBA, Ui OCO3HAHUS BaXXHOCTH PA3yMHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO U 310POBBIO
JIpYTHX, K OKpY)KallIled MPUPOJHON cpene, I TPaMOTHOIO IOBEICHMs IPU MCIOJIb30BAHUM PA3IMYHBIX MATEpUATIOB U XMMHUYECKUX BEIIECTB B
MOBCETHEBHOM KM3HM XUMHUYECKOE OOpa3oBaHME B OCHOBHOW IIKOJE SIBISAETCS 0a30BBIM 110 OTHOUIEHUIO K CHCTEME OOLIEr0 XHMHYECKOTO
oOpa3zoBanus. I103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealM3yeT MpPUCYLIHe O0IIeMy XMMHYECKOMY OOpa30BAaHUIO KIIIOUEBBIE 1IEHHOCTH,
KOTOpBIE OTPaXal0T TOCYJapCTBEHHBIC, OOLIECTBEHHBIE W WHAMBUAYAJbHbIE MOTPEOHOCTH. DTHUM ONPEAEISeTCs CYIIHOCTh OOLIeH cTpaTeruu



o0yuyeHHs, BOCIUTAaHHMA W Pa3BUTUS OOYyYarOIIMXCsS CpeACTBaMU ydeOHoro mpenmera «Xumus». M3ydenwe mpenmera: 1) crocoOCTByeT
(OpMHPOBAHUIO €CTECTBEHHOHAYYHON KapTHHBI MUPA, JOCTIKEHHUIO 00IIeH 1 (QyHKIIMOHATIEHOW TPaMOTHOCTH, TAeT BOZMOKHOCTH JIJISl CAMOPA3BUTHUS
JMYHOCTH. 2) BHOCUT BKJIAJ B (POPMHUPOBAHUE MBILIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CaMOCTOSTEIbHON yueOHOM
JIeSITEIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEI0BATENIbCKUX YMEHUI, HEOOXOAMMBIX KaK B IIOBCEIHEBHOH >XKM3HHM, TaK U B MPO(ecCHOHAIbHON
JeSITeIbHOCTH; 3) 3HAKOMUT CO CHEIM(PUKON HAYyYHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIsJIa HA €IUHCTBO IPUPOABI M YEIOBEKa,
SIBJSIETCSI OTBETCTBEHHBIM ATAIlOM B ()OPMHUPOBAHUH €CTECTBCHHO-HAYYHOU I'PAMOTHOCTH MOJPOCTKOB; 4) crocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOT'O
OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHUE MOJAPOCTKOB

HasBannble HampaBieHuss B OOy4eHHH XMMHUU OOECHEedMBAIOTCS ClEeUU(UKON COAep)KaHUS MpeAMETa, KOTOPBIH SBJISETCS MeJarornyecku
aJlanTUPOBAHHBIM OTpakeHUEM 0a30BOM HAyKM XMMHHU Ha oOmpelesnéHHOM sTamne e€ pa3BuTus. Kypc XMMHHM OCHOBHOW ILIKOJIBI OPUEHTHPOBAH Ha
OCBOEHHE O0YyYalOUIMMHCSI OCHOB HEOPraHWYECKOM XMUMHM W HEKOTOPbIX NMOHATUNH M CBEAEHUI 00 OTHENbHBIX OOBEKTaX OpraHMYeCKOM XHUMUHU.
CtpykTypa cojepxaHus npenMera cOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO IMOAXoJa K ero miydeHuto. CopaepikaHHE CKJIAaIbIBA€TCs M3 CHUCTEMBI
MOHSTUA O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHATHH O XMMHUYecKol peakuuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO
IIPUHLIMITY IIOCJIEN0BATENbHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEICTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS Kak
OCHOBBI BCETO €CTECTBO3HAHMUS, YPOBHs nepuoauueckoro 3akoHa J[. M. MenneneeBa kak OCHOBHOI'O 3aKOHa XMMHUH, YUYEHHUS O CTPOCHMM aToMa U
XMUMUYECKOH CBS3M, NMPEICTaBICHUH 00 3JIEKTPOIMTUYECKON TUCCOIMALMU BELIECTB B pacTBOpax. TeopeTHyecKHe 3HaHHWs pPaccMaTpUBAIOTCS Ha
OCHOBE HMIIMPUYECKHU IOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, pPa3BUBAIOTCS IMOCIEAO0BATEIbHO OT OJHOTO YPOBHSA K JPYrOMY, BBIIOJHSAS (DyHKIMH
OOBSICHEHUS] U TPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH IMPAKTHMYECKOIO NPHUMEHEHHS W TOJIYYEHHUS H3ydaeMbIX BemiecTB Taxas
OpraHu3alys CoJep’KaHHus Kypca CHOCOOCTBYET IPEJICTABICHHIO XMMHUYECKOM COCTaBJISIOIIEH HAayyHOW KapTHHBI MUpPA B JIOTHKE €€ CHUCTEMHOMU
npupozsl. Tem caMbiM obecrieunBaeTcst BO3MOKHOCTB ISl JOPMHUPOBAHUS y 00YUAIOIIMXCSI LIEHHOCTHOT'O OTHOLICHHS K HAyYHOMY 3HaHUIO U METOJIaM
IIO3HAHUA B HayKe. BajkHO Taxke 3aMETUTh, YTO OCBOCHUE COAEP KaHUS Kypca MPOUCXOAUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3YyYEHHBIX KypCOB:
«Oxpyxarommii Mup», «buomorus. 5—7 kmacce» u «Pu3nKa. 7 KjIaccy.

Jannas oOpasoBareibHas HporpaMMa oOOECIeYMBAECT YCBOCHHE YYalIUMMCA BAXXHEUIIMX XUMHMYECKHX 3aKOHOB, TEOpUH U TOHATHIA;
dbopMupyeT MpeACTaBICHUE O POJIM XUMHUHU B OKpYXKAIOLEM MHpPE U JKU3HM 4elloBeka . [Ipu 3TOM OCHOBHOE BHHMaHHUE YJENSETCS CYIIHOCTH
XMMUYECKHUX PEeaKlUi U MeToJaM UX ocyuiecTBieHus . OJHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SIBIISICTCS] IPUHIIMIT TOCTYITHOCTH .
OKCrepUMEHTAIbHbIE JaHHbIE, MTOTYYEHHbIE YUAIUMUCS IPU BBIITOJHEHUU KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYaIIMMCS CAMOCTOSITENILHO JI€aTh
BBIBO/IbI, BBISIBJISITH 3aKOHOMEPHOCTH . [10X0/1bl, 3aJI05KEHHBIE B CO/IEPIKAaHUE MPOrpaMMbl Kypca, CO3/1al0T HEOOXOUMbIE YCIIOBHS Il CUCTEMHOTO
YCBOGHHUS Yy4YalIMMHCS OCHOB HAyKH, JUJIsi OOecleueHHUs] pa3BUBAIOUIET0 M BOCHHUTHIBAIOLIETO BO3AECUCTBUA OOYy4EHHS Ha JIMYHOCTh YydYalllerocs .
dopmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKICHUH IIKOJIBHUKA, LIEHTPAIBHBIM SJJPOM €r0 HAyYHOTO MUPOBO33PECHHUS .

ILlesn 1 0cOOCHHOCTH M3Y4eHHs Y4eOHOI 0 NpeaMeTa
K HaIrpaBJICHUIO HCpBOCTCHeHHOﬁ SHAYUMOCTHU IIPpU pCaIhu3alunu O6pa3OBaTeJ'ILHLIX (I)YHKLIPIIZ npeamMeTa «XHUMHU) TPAAULIUOHHO OTHOCAT
q)OpMI/IPOBaHI/Ie 3HAHUHM OCHOB XMMHYECKOH HAYKH KakK obiacTu COBPEMEHHOT'O €CTCCTBO3HAHM, HpaKTI/I‘—IeCKOI‘/'I JACATCIIBHOCTH YE€JIOBEKA U KaK OIHOTI'O
U3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBHI. 3a;:[aqa npeamMeTa COCTOUT B (I)OpMPIpOBaHI/II/I CUCTEMBI XMMHUUYECKNX 3HAHUN — BaKHEHUIITHX (I)aKTOB, HOHHTHﬁ,



3aKOHOB M TEOPETHYECKHX MOJOXKEHHUH, JOCTYMHBIX O0O0OOIICHHH MHUPOBO33PEHYECKOrO XapakTepa, si3blka HAyKH, 3HAHHH O HAy4yHBIX METOJaX
M3yUYEHHSI BEIIECTB U XMMUYECCKHUX PEaKlni, a Takke B (JOPMUPOBAHUH U Pa3BUTHH YMEHUH B CITIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C TUIAHUPOBAHHEM,
HAOII0/IEHUEM U TIPOBEICHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOMIOACHUEM MpaBuil 0€30MacHOr0 OOpaIlEeHHs C BEUIECTBAMH B ITOBCEIHEBHOM KHU3HU.
Hapsiny ¢ 5TuM menu u3ydeHus MpeaMeTa B IporpaMMe yTOUYHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. CeromHs B 00pa3oBaHMM 0COO0 3HAYMMOM NpU3HAETCS HANPABICHHOCTh OOYYEHHUS Ha pa3BUTHE U CaMOPA3BUTHE JHMYHOCTH,
dbopmupoBanre €€ MHTEIJIEKTa U 00IIe KynbTypbl. OOydeHHE YMEHHMIO YYUTHCS M TPOIOJIKATh CBOE 00pa30BaHHE CAMOCTOATEIBHO CTAaHOBUTCS
OJTHOW U3 BaKHEHIINX (QYHKIMHA y4yeOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM TIpU U3YYECHUH MIPEeIMETa B OCHOBHOH IIKOJIE IOMUHUPYIOIIEe 3HaUeHHE TPUOOPETN TaKue [eH, Kak:

* (OpMHpPOBAHNE MHTEIJIEKTYAIBHO PAa3BUTON JIMUHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO
pEeIIeHHIA, CIIOCOOHOH aJanTHPOBATHCS K OBICTPO MEHSIONIMMCS YCIIOBHSM JKHU3HH;

* HANPABJICHHOCTh OOYYEHHUS HAa CHCTEMATHYECKOE NMPHOOIIECHHE yJaIlUXCs K CAMOCTOSTEIHHON MMO3HABATEIHHON NESTEITbHOCTH, HAYYHBIM
METOoJIaM MO3HaHUSI, (POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

* o0ecriedyeHHe YCJIOBUM, CHOCOOCTBYIONIMX TMPUOOPETECHUIO OOYYAIONIMMHUCS OIbITa Pa3HOOOpPa3HOW JIEATEIIBHOCTH, TIO3HAHHS W
CaMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMITIETEHIUH ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl pA3TUYHBIX BUJIOB I€ATEIHHOCTH;

* popMHpOBaHNE YMEHHUI OOBSICHATH M OIICHUBATH SIBIICHHS OKPY/KAIOIIETO MUPa HA OCHOBAHUY 3HAHUH U OTIBITA, TIOTYYCHHBIX IPU U3YYCHUU
XHMUWU;

* ¢opMHpOBaHKE Yy 00YJAIOMINXCS TYMAaHHUCTUIECKAX OTHOIICHUH, TOHUMAaHHS IEHHOCTH XMMUYECKUX 3HAHUHN JIJIS1 BRIPAOOTKH YKOJIOTHUECKU
11eJ1eco00pa3HOro MOBECHUS B OBITY U TPYIOBOU JAEATEIBHOCTHU B IIEISIX COXPAHEHHSI CBOETO 3[J0POBbS U OKpYXKAIOIIeH MPUPOIHOMN Cpebl;

* pa3BUTHE MOTHMBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHHWIO HA OCHOBE YCBOEHHS OOIIEUETIOBEYECKHUX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY NMPO(MUIIsl U HANIPaBIEHHOCTH JaJIbHEHIIEro 00y4eHusl.

MecTo yueOHOro npeamera « XMuMHUs» B Y4eOHOM ILIaHE
B cucreme o0riero oopazoBanus «XUMUsD MPU3HAHA 005M3aTEFHBIM YY€OHBIM MPEIMETOM, KOTOPBIH BXOJUT B COCTaB MPEAMETHON 001acTH
«EcTecTBeHHO-HayYHBIE MPEAMEThI». YUEOHBIM IUIAaHOM Ha €€ M3ydeHue OoTBeneHO 69 yueOHbIXx yacoB — 1o 1 4 B Hemenmto B 10 m 11 kmaccax
COOTBETCTBEHHO.

Coaep:xanmne 00pazoBaHus 0 rogaM o0y4eHust
(mpakTHYecKas 4acTh Y4YeOHOTO COJEp)KaHWS MpeAMETa YCHICHa MaTepHalbHOTEXHHMUYECKOH 0a3oil meHtpa «Touka pocray / nerckoro
TexHomnapka «KBaHTOpryM», HCIIOJIB3yEMOT0 JIJIsl peasiu3aliui 00pa3oBaTebHBIX MPOTPAMM B paMKax MPENoaBaHusl XUMHUH ).

10 KJ14CC
Beeoenue (2 u)



Opranuydeckas XMMHUS — XUMUS COEOUMHEHMN yriepona. OpraHuyecKkue BEIIeCTBA, MX CBOMCTBA U OTIMYMUA OT BEIIECTB HEOPraHWYECKHUX. [ pyIIibl
MIPUPOJHBIX U CHHTETUYECKHUX coenHeHn. OCHOBHBIE Moa0xeHus Teopun A. M. bytiieposa. I'omonoru. I'omonornaeckuit psia. ['pyniel npupoaHbIX,
UCKYCCTBEHHBIX U CUHTETHUECKHUX COCIUHEHUH.

Yeneeo00poowt u ux npupoonsvie ucmounuxu (11 u)

[Tpuponusrii ra3. Yraesogoponsl. [IpenensHbie yriaeBogaopoabl — ankadbl. OO0mas Gopmyia alkaHOB, MpaBUja COCTABJICHWs HA3BaHWI ajKaHOB.
Mexnynaponnas HomeHknatypa MIOITAK. ®dusnueckue cBoiicTBa alKaHOB, WX 3aBHCHMOCTh OT COCTaBa UX CTPOCHHs. XUMHUYECKHE CBOMCTBA:
rOpeHue, raloreHupoBaHue U eruapuposanue. [lonydenue aakanoB u3 npupogHoro ra3za u Hegru. [Ipumenenue.

HenpenenbHble yriieBogopopl. DTUIIEH — MOHATHE O m-cBsA3u. OO1as ¢popmyiia aJlkeHOB, XapaKTepUCTUKa ankeHoB. [IpaBuiia Ha3BaHUs aJIKEHOB IO
MEKIYHApOAHON HOMEHKIaType. Buapl nzomepun ankeHoB. PU3HUECKHUE CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE ITUIIEHA: PEAKLUU
MIPUCOCIUHEHMSI, KAYECTBEHHBIE PEAKIMA Ha JIBOMHYIO CBS3b. Peaknuu moiammepu3alnuu W MojaudTIiIeH. [lomydeHne STuieHa UM €ro NMpUMEHEHHUE.
Anxanuensl. byranuen-1,3. XuMuyeckue cBOMCTBA: peakluy MpUCOSAUHEeHUS, TouMepu3aui. Kayuyk 6yraaneHoBsiil. [lonyueHne CHHTETHUECKOTO
Kaydyka OyranueHoBoro meroja JlebeneBa. Ankunsl. AnetwieH. O0mas Gpopmyiia akKiHHOB, MPaBUJIa Ha3bIBAHUS 110 MEXIYHAPOHOW HOMEHKIIATYpE.
Buasl uzomepun, nonydeHue aleTuiieHa U ero npuMeHeHue. OU3nyeckre CBOMCTBA aJIKMHOB Ha MpuMepe aneTuieHa. KauecTBEHHbIE peakiu Ha
aNKWHBL. [[OJTMBUHWIXJIOPHI, €T0 CBOWCTBA U MPUMEHEHUE. APOMATUYECKUE YTIIEBOJOPOIbI Ha puMepe OeH3ona. CocTaB MOJIEKYIBI, CTPYKTYPHBIC
dopmynbl Kekyne u coBpemennasi. [lonyuenue u cBoiictBa 6enzona. [Ipumenenne 6en3ona. [Ipupoiabie HCTOUHUKH YTIEBOJAOPOIOB, UX MEepepadoTKa.
[leperonka u kpekuHr HedTu. BeH3WH: OKTaHOBOE 4YHCIO OeH3WHOB. DpakIMOHHAs TIEPErOHKAa, WIM pPEKTH(UKaAIUsA. [eHeThmueckas CBS3b
YIJIEBOAOPOJOB. Y CTAHOBJIICHUE MPUYMHHO-CIICJCTBEHHON CBSI3M MEXKAY CTPOCHHEM, CBOMCTBAMHU M MNpHUMEHEHHEM. CXeMbl I'€HETHYECKOW CBSI3H
YTJIIEBOIOPOOB.

Kucnopoo- u azomcooepocawjue opeanuueckue coeOuHeHus u ux npupoonsie ucmounuxu(18 u)

@OyHKIMOHAIBHAA TMAPOKCWIbHAA rpynmna. IIpenenbHple ogHOATOMHBIE crUpThl. M30Mepus M HOMEHKIATypa cnupToB. [IpuMeHeHHe u moiaydyeHue
cnuproB. [lonmydyeHue sTaHONAa W3 STUIEHA U TJIIOKO3bl. XHMMHUYECKHE CBOMCTBA CIUPTOB: TOPEHHE, B3aUMOJACHCTBHE C HATPUEM, JETHIpaTalus
(BHYTpUMOJIEKYJISIpHAS U MEXMOJICKYJISIpHAst), OKUCICHUE B aJIbJIETUbI, peakius sTepudukanmi. Ou3nonorunueckoe IeHCTBUE CIUPTOB HA OPTaHU3M
4esl0oBEKa. MHOTOaTOMHBIE CIIUPTHI Ha NpUMepe rauiepruHa. KauecTBeHHas peakuus Ha riauuepuH. IIpuMeHeHne MHOroaToMHBIX U OJJHOATOMHBIX
criuptoB. CocTtaB MoJieKynbl. B3aMHOe BIMsSHUE aTomMa B MOJIEKyJe (eHONa; ero XuMudeckue cBoicTra. [lomyueHne QeHona u3 KaMEHHOTO YIJIsl.
KokcoBanue kamennoro yrid. Ilpumenenue ¢enoma. OxpaHa okpyxkarome cpeapl oT ¢eHona. Anbaeruabl U KeToHbl. AneroH. [lomyuenue
aJbJIeruJI0B: okucieHne cnuptoB. Gopmanbaerua. YKCycHbIN anpaeru]. XUMHUUECKUE CBOMCTBA aJIbJIETHJI0B: KaUECTBEHHBIE PEAKIH, THAPUPOBAHHUE.
Kap6okcunpnas rpymnmna. Kap6onoBeie kuciotel. [IpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHUCIOTHI. HempenenbHble KapOOHOBbIE KHCIOTHI:



OJICMHOBAsl U JIMHOJIeBas. MypaBbuHAs M YKCyCHas KUCIOThl. PU3MYEeCKUe CBONCTBAa KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT: OOIEKUCIIOTHBIE U crienuduyeckue. Briciine kapOOHOBbIE KHCIOTHI — CT€ApUHOBAs U MAJIbMUTUHOBAS, UX COJH — MbLIa. ClokHbIe 3(UpHL:
HaxXOoXJeHUE B mpupoie W mnpuMmeHeHue. Peakumst stepuduxarmu. Xupbl. XuMUYecKHe CBOWCTBA >KMPOB: THAPUPOBAHUE PACTUTENBHBIX Macell,
THIPOJIN3, OMBUICHHE. YTJIeBOAbI, MX Kiaccudukamua. CocTaB U CTpOeHHE TIIIOKO3bl. [JII0KO3a — ajbJeruaoCIupT, €€ XMMHUYECKHe CBOMCTBA.
IIpumenenne rmoko3bl. @Ppykrosza. Jlucaxapuiel: caxapo3a, JIakTo3a M Manbro3a. Ilomucaxapuabl: KpaxMan M LeJunoso3a. Peakuus
nojuKoHjeHcauu. KadecTBeHHass peakiuss Ha Kpaxmal. ['eHeTmueckas CBsA3b MEXAY KIacCaMu OpPraHWYEeCKHX coequHeHui. Mnentuduxanms
OpraHMYecKUX coequHeHuil. PacueTsl o ypaBHeHusAM peakuuil. AMuHbl. CTpoeHue monekyi. AmuHorpynna. Kinaccupukauus amuaoB. dusnueckue u
XUMHUYECKHE CBOWCTBa aMHMHOB. AHWIMH. llomyueHune u mnpuMeHeHHE aHMIMHA. AMHUHOKHUCIOTBHI. XHMUYECKHUE CBOICTBA aMUHOKHCIIOT:
B3aUMOJICVICTBUE C KHCIIOTaMH, OCHOBAHUSMH, CIIUPTaMH, peakuus NoiaukoHAeHcauuu. IlentuaHas cBsa3b. [IpuMeHeHne aMHMHOKHMCIOT. benku, nx
CTpYKTypa. XUMHUYECKHE CBOWCTBAa OENKOB: ACHATypallus, TUAPOJIHM3, KaueCTBEHHBbIE peakiuu. buonormueckue ¢yHkiuu OenkoB. HyknenHoBble
kucnotel: JIHK, PHK, wux ¢ynakuun. buorexHomorus. ['enHas wmxkeHepus. ['eHeTHdeckas CBs3b MEXIY KJacCaMH OPTaHUYECKUX BEIIECTB.
3akperieHue 3HaHui 110 TeMe. Perienne pacueTHsIX 3a1ad.

Hckyccmeennvie u cunmemuueckue noaumeput (2 v)

Cunretnueckue nonuMepbl. CTpyKTypa MaKpOMOJIEKYJI MOJIMMEPOB: JIMHEIHAas!, pa3BeTBIeHHas U npocTtpaHcTBeHHas. [lonuatunen. [lonunponuien.
Cunretnueckue BosiokHa. CTPYKTypa CHHTETUYECKUX BOJOKOH. CHHTETUYECKHE KaydyKH: OOIIETO U CIEeHUATbHOTO Ha3HAYeHUs. TepMOpeakTUBHBIC U
TEPMOIUIACTUYECKHE TTOTUMEPHI.

3akniouenue (2 u)
IloBTOpeHre M 3akperuieHHe 3HaHWKW MO TeMaM: «Kiaccel OpraHM4ecKuX COEIMHEHHID», «XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHID).
Pemenue ypaBHeHUH, SKCIIEpUMEHTATBHBIX 3a/1a4. [[0Ir0TOBKa K HTOTOBOM KOHTPOJILHOM paboTe.

11 Kj14CC

Cmpoenue eeutecmea(ll u).

Pa3Butne npencraBieHuid 0 CTpoeHMHM aToMa. Mojenu CTpoeHus aroma. DJIEeMEHTapHbIE YaCTHUIbl: MPOTOH, 3JEKTPOH, HEUTPOH. DHEPreTUYECKUN
ypoBeHb. OpOHTaib, 2IEKTPOHHBIE 00JIaKa.

OTKpbITHE 3aKOHA M CO3JaHMs NEPUOAMYECKON cucTeMbl. lleproanuecknii 3ak0OH B CBETE YYEHHs O CTPOCHMM aTOMOB. 3HAYE€HHE MEPUOINYECKOU
cucreMsl U niepuobl cucremsl .11 Menneneesa.



Katnonsl 1 aHMOHBI, HOHHBIE KPUCTAJUIMYECKUE PEHIETKH. DIEKTPOOTPULIATEIILHOCTD, MOJISpHAs U HemojspHas KoBajeHTHas cBsizu. OOMEHHBIN u
JTOHOPHO-OOMEHHBI MEXaHU3M 00pa30BaHUs KOBAJEHTHOM CBS3U. MOJIEKyJIIpHbIE U aTOMHBIE KPUCTAINTNYECKHE PEIIETKH.

OCOoOEHHOCTH CTPOEHHUSI aTOMOB MeTajula. MeTalinueckass XUMUYecKasi CBS3b, METAJUIMYECKas KpUCTaUTM4ecKas pemerka. MexMoneKynspHas U
BHYTPHUMOJIEKYJISIpHAsI BOJOPOJHAS CBS3H.

ITonumeps! npHUpoOAHBIE, UCKYCCTBEHHBIE M CHUHTETHYECKHE. IlnacTmaccel, BOJIOKHA, KaydyKM M HEOPTaHMUYECKHE IOJIMMEPBI, MX IPEICTABUTEIIN.
[TonyyeHnue u npuMeHEHUE TOJIUMEPOB.

OcobeHHocTH cTpoeHUs ra3oB. MonspHblit 00beM razoB. CMecH ra3oB — BO31yX, NPUPOAHBIN ra3. [IpeacraBurenn razo00pa3HbIX BEIIECTB: BOAOPO,
KHUCIIOPO/I, YIJIEKHUCIBIN ra3, ¥ T.J. UX MOoIy4YeHHe, coOupaHue, pacrio3HaBaHue.

Bopna, ee 6uonorndeckas poib. KpyroBopot Boasl B nmpupoje. [IpuMeHeHre Boibl B IPOMBIIIEHHOCTH, CEILCKOM XO03scTBE M B OBITY. JKecTKOCTh
BOJbl. BpemMeHHass M MOCTOSHHAs KECTKOCTh BOJBI M CIOCOOBI ee ycTtpaHeHusi. Kucnele comu. MunepaibHble BOAbl. JKuAKHE KPUCTAUIBI, UX
UCIIOJIb30BAHUE.

Kpucramnmaeckue u amopdusie Bemectsa. [Ipumenerne amopdHbix BemecTB. OTHOCHUTEIBHOCTh HEKOTOPHIX XUMHUYECKUX TTOHITHH.

Hucnepcusie cucrtembl. Kiaccupukanus AUCTIEPCHBIX CHUCTEM [0 arperaTHOMY COCTOSIHHIO. OMYJIbCHUHM, CYCHEH3UH, a’pO30JIM, TelH, 30JId,
KOaryJisilysi, CHHEpEe3HuC.

3aKOoH MOCTOSHCTBA COCTaBa BellecTB. MaccoBasi 1 00beMHasi J10Jii KOMIIOHEHTOB CMecH. MaccoBasi J10Ji1 pacTBOPEHHOTO BEIIECTBa, NMpPHMeECeH,
IIPOAYyKTa peakuuu. MonsipHast KOHIEHTPALUs.

[ToBTOpEHNE M 3aKpeIUICHWE 3HAHWU MO TeMe, PelIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 Ha HAaXOXKICHHE MacCOBOW M OOBEMHOH [TOJIM BEIIECTBA B
KOMIIOHEHTaxX cMecH. Perienue ypaBHEHH peakuii ¢ pa3IuYHbIMU TUIAMHA XMMUYECKOH cBsi3H. [ToroToBKa K KOHTPOJIBHOU padoTe.

Xumuueckue peaxyuu(84)

XUMHUYECKUE PEeaKIMM WM XUMHYECKUE SIBICHMA. AJUIOTPONUSA. AJUIOTPOIHBIE MOoAM(UKALWU yriepona, cepbl, ¢ochopa, oloBa U KUCIOPOJA.
N3omepsl. M3omepus. Peakiuu nzomepuzanuu. [Ipuuannel MHOT00Opas3usi BELECTB: aJLIOTPOIHUS U U30MEPHSL.

Peakuuu coeanHeHus, MpUCOCTUHEHMS, 3aMelleHus], peakuun oomeHa. [IpaBuno beptone. Dk30- u s3HI0TEpMUUEcKre peakiuu. TernoBoi 3ddexT
XUMHUYECKUX peakiui. TepMoOXuMHUYeCKrue ypaBHEHHUSI.

CKOpOCTh XMMHYECKOHN peakiuuu. |'oMOreHHble U TreTeporeHHble peakiuu. GakTopel, BIUAIONME HA CKOPOCTh XUMHUUYecKor peakuuu. [IpaBuio Ban-
Todda. Depmentsl. Marudburopsl. HeoOpatumeie u oOpatuMbie peakiuu. Xumudeckoe paBHoBecue. [Ipuniun Jle Illatense. YcnoBus cMemnieHus
paBHOBecHsl. BEIOOp ONTUMANBHBIX YCIOBUH.



Ponp Boawl B mpeBpameHuu BemiecTB. Kinaccugukanus BelecTB MO pacTBOPUMOCTH B BOJAE: PAacTBOPUMBIC, MaJIOPACTBOPUMBIE M IMPAKTUYECKU
HEpacTBOpUMBIE. DNEeKTpoJauThl. CTeneHb 3JIEKTPOJUTHUECKON aucconuanuu. ['uaponus oOpaTuMblii M HEOOpaTUMBIA. ['MAPONIM3 OpraHUYEeCcKUX
BEIIIECTB, LEJIOYHON THPOIIN3 KHUPOB.

Crenenb oxucnenusa. OmnpeneneHUe CTENEHU OKUCIEHHUS Mo ¢dopMmylnie coennHeHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHCIUTENb U
BOCCTAHOBUTENb. DJIEKTPOJIN3 — KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoIecc. DIEKTPOIU3 PACIIaBOB M PAacTBOPOB Ha IMpUMEpPE XJIOpUIa
HaTpus. [IpakTHueckoe npuMeHeHue IEKTPOIU3a.

Pemienue skcrepuMEHTANbHBIX 3a/ad [0 TE€ME: PEaKLUU 3aMeIlleHHs], MPUCOEIUHEHUs, TUAPOJU3, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLIUU.
[ToaroroBka k mpoBepoUHOM paboTe.

Perienue 3KkcriepMMEHTANBHBIX 33124 M0 TEMe: XUMHUYECKOE paBHOBECHE, 0OpaTHUMble U HEOOpAaTUMbIE PEAKLIUH, SJIEKTPOIUTHYECKAs JUCCOLHALIUS.
[ToaroroBka k mpoBepouHOM padoTe.

Beuwecmea u ux ceoitcmea (9 u)

B3aumoneiicTBue MeTa/UIOB € HEMETallaMH, BOJOM, pPAacTBOPAMHM KHUCIOT M COJIEH. OJIEKTPOXUMHUYECKHH psI HANpsDKEHUH METaljIoB.
B3anmoneiicTBre METaIIOB C OpraHMYE€CKUMH BEILIECTBAMHU.

Koppo3zus metamos, ee Buabl. CriocoObI 3aIUTHI OT KOPPO3HUH.

dusnyeckre CBOMCTBa HeMETAIIOB. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIUIOB. CpaBHUTENIbHASL XapaKTEPUCTUKA TAJIOTEHOB KaK
Han0oJiee TUITUYHBIX MPEJACTABUTENICH HEMETAIITIOB.

Knaccudukanus kucior. XumMudeckue cBoicTBa KUCI0T. OcoObIe CBOMCTBA a30THOM M CepHOM KHUCIOT. [TonyueHne u mpuMeHEHHE KUCIIOT.
OcHoBaHus, UX KiaccupUKausg. XUMUYECKHE CBOWCTBA OCHOBAaHWM. PelieHre XMMHUYECKMX YpaBHEHHH B3aWMOJICHCTBHS OCHOBAHUN C JAPYTUMH
XUMHUYECKUMHM DJIEMEHTaAMH.

Knaccudukanus coneit: cpeaHue, KHCIbie, OCHOBHbIC. XUMUYECKHE cBoWcTBa conell. [IpeacraBurenu coneii n ux 3HaueHue. KauecTBeHHBIC peakiuu
Ha KaTHOHBI ¥ aHUOHEI.

[ToHsiTHE O reHETUUECKOM CBSI3U U T€HETUYECKUX psiax. ['eHeTnueckuit psin Metania. ['enernueckuit psig Hemetaia. OcoOEHHOCTH MeéHETHUECKOTIO
psAlla B OpraHUYeCKON XUMUU.

3aknrouenue (6 u)
Perienne sKCriepuMEHTAIbHBIX 3a/1a4. 3aKperuieH|e MpoiaeHHOro MaTepraia. [[oAroToBka K MTOroBOi KOHTPOJILHOM padoTe.

ILnanupyemsie pe3yabTaThl 0CBOCHUS Y4eOHOI0 peaMeTa



JIuunocmmuute pezynomamot Q0y4arowuiica ROaYYUmM 603MONCHOCHY 0713 hopmuposanus ciedyrouux auynocmusix YYJI:

L]

ofpeziesieHe MOTHBAIIMM U3YUYE€HUS yueOHOro MaTepHaa;
OIICHWBAaHUE YCBAWBAEMOT0 YU4€OHOTO MaTepraia, UCXO/sI U3 COIMATLHBIX M TMYHOCTHBIX IIEHHOCTEHH;
MOBBIIIIEHHE CBOEr0 00pa30BaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX UCTOPHUECKHUX COOBITUMN, CBS3aHHBIX C

Pa3BUTHEM XMMHUH U OOIIIECTBA;

KYJbTYpHI .

3HaHHUE MPABUJI IOBEJECHUS B UPE3BbIYANHBIX CUTYaLUsX;
OLIEHHMBaHUE COLMAIbHON 3HAUUMOCTH Mpodeccuid, CBI3aHHBIX C XMMUEH;
BJaJIeHHE MpaBWJIaMU 0€30MacHOro oOpalleHus ¢ XMMHYECKMMM BEIECTBAMU M OOOpYIOBAaHUEM, MPOSIBIECHHE 3KOJIOTMUYECKON

Memanpeomemmnuwie pe3yromamaol

PeryasitTuBHbIe
Obyuarowuiics nOIY4Um 803MOACHOCMb OJisL POPMUPOBAHUA Ce0YIoOuux pecyiamuenbvix YV/I:

nejenojaranue, BKIKOYas MOCTAHOBKY HOBBIX ueneﬁ, Hp€O6pa30BaHI/IC HpaKTquCKOﬁ 3ala4i B IIO3HABATCJIbHYIO, CaMOCTOSTCIbHBIN

aHaJInu3 YCJIOBI/Iﬁ JOCTHOKCHU LICJIKM HaA OCHOBC yqéTa BBIJICJICHHBIX YUHUTCIIEM OPUCHTUPOB ﬂeﬁCTBHH B HOBOM y‘Ie6HOM MaTCpHaJIC;

crocoba; °
CHUTYaIUH;
.
.

IJJAHUPOBAHME ITYTH JOCTHUKEHUS LEIIEH;
yCTaHaBJIEHUE LEJIEBBIX MIPUOPUTETOB, BBIJICIIEHUE AJIbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS LIeU U BbIOOp Hambosiee 3¢G(HEeKTUBHOIO
YMEHHE CAMOCTOSITEIIBHO KOHTPOJMPOBATh CBOE BPEMS M YINPABIATH UM; ° YyMEHHE NpPUHUMATh pEUleHusT B  MOPOOJEMHOU

[IOCTaHOBKA y4eOHbIX 3a/1a4, COCTABJICHUE IJIaHA U [IOCIEA0BATEIbHOCTH JICHCTBHIA;
opranuzaius pabo4ero MecTa MpH BBIITOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YyJIbTATOB OOYy4YEHHs, OLIEHMBAaHUE YCBOECHHOTO Marepuasa, OICHKAa KayeCTBa M YpPOBHS IOJYYECHHBIX 3HAHUM,

KOppeKlUs IUlaHa U croco0a JedcTBus mpu HeobxoaumocTd . [lo3HaBaTenbHbie OOy4aromuiicss MOJYYUT BO3MOXKHOCTH Ui (HOPMUPOBAHHUS
CIEAYIOIIMX NO3HABaTEIbHBIX Y'Y /I:

MIOWCK 1 BBIAEIEHUE HH(OPMAIHH;

aHaJIM3 yCIOBHH M TpeOOBaHUH 3aJa4M, BBIOOD, COMOCTABIEHHE M 000CHOBaHKE CIIOCO0A PEeIICHNUS 3aJa4H;

BbIOOD Haubosee 3((HEKTUBHBIX CIIOCOOOB PEIICHNUS 3aJa4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBKEHHE U 000CHOBAHUE TUIOTE3bI, BBIOOP criocoda e€ mpoBEpKH;

CaMOCTOSTENIFHOE CO3/IaHNE ATOPUTMA ACATEIFHOCTH MPH PELISHUH POOJIEM TBOPUECKOTO M TIOMCKOBOTO XapaKTepa,;
YMEHUS XapaKTepHU30BaTh BELIECTBA [10 COCTABY, CTPOCHUIO U CBOICTBaM;

OITMCBHIBAHUE CBOWMCTB: TBEPBIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BHIJCICHIE MX CYIIECTBEHHBIX IPU3HAKOB;



. n300pakeHNe COCTaBa MPOCTEUIINX BEIIECTB C MOMOMIBIO XUMHUYECKHX (POPMYN M CYHTHOCTH XMMHUYECKHX PEAKIHA C IMOMOIIBIO
XUMUYECKHUX YPAaBHEHMUI;

. MpoBeIcHNE HAOIIOACHUM, OTTMCAHUE TIPU3HAKOB U YCIOBUI TEUEHHS] XUMUYECKUX PEaKIUil, BHIMTOJTHEHUE XUMUYECKOTO SKCTIEPUMEHTA,
BBIBOJIbI HA OCHOBE aHAJIM3a HAOJIIOACHHH 3a HKCIIEPUMEHTOM, PEIIeHUE 3a/1a4, TIOTyYeHHEe XUMUUYECKOW HH(DOPMAIIUU U3 Pa3IMYHBIX HCTOYHHUKOB;

. YMEHUE OPTaHU30BbIBATH UCCIIEIOBAHKE C LEJIbI0 TPOBEPKH TMIIOTE3;

. yMEHHE JIeJIaTh YMO3aKIIOUeHHsI (MHIYKTUBHOE U TI0 aHAJIOTHUHN) Y BHIBOJIBL;

. yMEHHE OOBEKTUBHO OIICHHBATh WH(OPMAIIHMIO O BEHIECTBAX M XMMHUYECKHUX IMPOIEcCcax, KPUTUUYECKH OTHOCUTHCS K IMCEBIOHAYYHOMN
UHpOpMaLUK.

Kommynuxkamuenwie

Obyuarowuiicst noxyyum 803MOACHOCMb OJisl POPMUPOBAHUSL CLEOVIOUWUX KOMMYHUKAMUBHBIX YV]]:

. MOJIHOE U TOYHOE BBIPAYKEHHUE CBOMX MBICIIEH B COOTBETCTBUU C 3a/1a4aMH U YCIOBUSMHU KOMMYHHKAIIUH;

. aJICKBaTHOE HCIIOJIb30BAHHE PEUEBBIX CPEACTB ISl y4acTHsl B JUCKYCCHUM U apTyMEHTAllMd CBOEH MO3UIMH, YMEHUE MPEICTaBIATH

KOHKPETHOE COJIep)KaHHe C COOOIEHUEM €To B MMChbMEHHOI U YCTHOH (opMme, oIpeielieHne crioco00B B3aMMOICHCTBHS, COTPYIHUUECTBO B TIOMCKE U
cbope nnpopmanuu;

. OIIpEICJIEHUE CIIOCOOOB B3aUMOJICHCTBHS, COTPYAHUYECTBO B IIOUCKE U cOOpe MH(OpMaIY, yuacTHe B JUAJIOTe, IIIAHUPOBAHUE OOIINX
CIOCO00B PabOThI, IPOSIBICHUE YBAXKUTEIBHOTO OTHOILECHHS K IPYTUM yUaluMcs;

. OIHCaHUE COCPKAHUSI BHITIOJIHAEMBIX IEUCTBUM C 11EIbI0 OPUEHTUPOBKH B MIPEAMETHONPAKTUYECKOM EATETBHOCTH;

. YMEHHMSI YUUTHIBaTh PA3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALIMU PA3IIUYHBIX IO3ULIUN B COTPYIHUYECTBE;

. ¢dbopMynupoBaTh COOCTBEHHOE MHEHHE M TIO3ULHI0, apryMEHTHpPOBaThb M KOOPAMHHUPOBATH €€ C MO3UIUSAMU NapTHEPOB B
COTPYZHUYECTBE MPH BHIPAOOTKE OOILEro PEIeHUs] B COBMECTHOM JeSITEIbHOCTH;

. OCYILIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

. IUTAHUPOBATh O0OLIHE CITOCOOBI PA0OTHI; OCYILECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACHCTBUI MapTHEPA, YMETh YOEXKAaTh;

. UCIOJIb30BaTh a/I€KBATHBIE A3BIKOBBIE CPEJCTBA JUIsl OTOOpa)XKeHHs CBOMX YYBCTB, MBICIEH, MOTUBOB M NMOTpEOHOCTEN; 0TOOpakaTh B

peun (onucaHue, oObSICHEHHE) COJEP)KAaHUE COBEPIIAEMBIX JIEHCTBUH, KaK B (popMe IpOMKOM COLMATU3UPOBAHHON peud, Tak U B OpME BHYTPEHHEH
peuu;

. pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, UCIOJB3YSl CPEJCTBA YCTHOM M NMUCHbMEHHOW KOMMYHHUKAIlMU IpU paboTe C TeKCTaMu
yueOHMKA U JONOJHUTEIBHOM JUTEepaTypoil, CIpaBOYHBIMU TaOJIHLIaMH, NMPOSBIATh TOTOBHOCTh K YBaXXCHMIO MHOW TOYKHU 3pEHUs NpPU OOCYKAECHUHU
PE3yJIbTaTOB BBIITOJIHEHHOW PabOTHI.

Ilpeomemnwvimu pezynomamamu uzyuenus npeomema «Xumua» ¢ 10 knacce asnawomcsa cnedyroujue ymenusn:
1. B no3HaBarensHOM cepe:
e JaBaTh OMNpENCNCHHUS W3YyYCHHBIX TMOHATHH: «XUMHUYECKHH DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTHIE W CIIOKHBIC BEIIECTBAY,
«BEILECTBO», «XUMUYECKas GOpPMya», «OTHOCUTEIbHAs aTOMHAsi Maccay, «OTHOCUTEIbHAs MOJIEKYJISIpHAs Macca», OpraHu4ecKre BELIeCTBa,
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X Kijaccu(uKamus M HOMEHKJIATypa, CBOWCTBA, MOJY4YCHHE M TPHUMEHEHHE, W30MEpHs, TOMOJIOTHS,IIOJIMMEPBI, THIBl XUMHUYECKUX
OpraHNYECKHUX PEaKUUy U Jp.
OMMCaTh IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTHI;
ONMCHIBATh U PAa3INYaTh U3yUEHHbIE KJIACChl OPraHMUYECKUX COETUHEHHM, XUMUYECKUE PEaKIiH;
KJIaccu(UIpOBaTh U3yUYeHHbIE OOBEKTHI U SBJICHUS;
JIeN1aTh BBIBOJbBI M YMO3AKIIOUEHHUS U3 HAOIOJCHUN, U3YYEHHBIX XMMHUECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBAaTh CBOMCTBA HEM3YyUEHHBIX
BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yUYEHHBIX;
CTPYKTYpUPOBATh U3yYEHHBI MaTepral U XUMUYECKYI0 HH(OPMALIHIO, TOJYUYEHHYIO U3 IPYTHX UCTOUHUKOB;
MOJIETUPOBATh CTPOCHUE OPIaHUYECKUX BEILLECTB.
2. B 1ICHHOCTHO — OpHEHTAITMOHHOH cepe:
aHaJIM3UPOBaTh U OLIEHUBATh MOCJIEACTBUS AJIS OKpYXarollel cpeapl ObITOBOM M MPOU3BOJCTBEHHOW IEATEIbLHOCTH YEJIOBEKA, CBSI3AaHHOU C
nepepaboTKOM BEIIECTB;
3. B tpynoBoii cdepe:
MIPOBOJIUTh XUMUYECKUN SKCIIEPUMEHT;
4. B cihepe 6€30maCHOCTH JKU3HEACSTENbHOCTH:
OKa3bIBaTh MEPBYIO IOMOILb PH OTPABJICHUSX, 0XKOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.
Y4yeHuk HayuuTes:
Ha3b16amb N3yYCHHBIE BELIECTBA M0 «TPUBUAIBHOI» WIM MEKIYHAPOAHOW HOMEHKIATYPE;
onpeodensams. BAICHTHOCTb U CTENIEHb OKUCIICHNS XUMHUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKON CBSA3HM B COEAMHEHUSAX, 3aps]l HOHA,
XapakTep Cpelbl B BOJHBIX paCTBOPaX HEOPraHMUECKUX COSIUHEHHUM, OKMCINUTEND U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BEIIECTB K
pa3IMYHBIM KJ1accaM OpraHUYEeCKUX COECINHEHNN;

o Xapakmepu3o0eamw: SIEMEHTHI MaJIbIX IEPHOJIOB [0 UX MOJIOKEHUIO B epuoanueckoi cucreme .M. Menneneesa; o01mne XumMuyeckue
CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX U OPIraHMUYECKUX COEANHEHNN; CTPOEHUE U XUMHUECKHE
CBOMCTBA U3yYECHHBIX OPTAHUYECKUX COCIUHEHUN;

o  00BACHAmMDb. 3aBUCUMOCTbH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHHUSI; IPUPOAY XUMHUUYECKOH CBSI3U (MOHHOMN, KOBaJIEHTHOM,
METAJUINYECKOH ), 3aBUCIMOCTh CKOPOCTH XUMHUECKOM PEaKIIUU U TIOJI0KEHUSI XUMHUECKOTO PABHOBECHS OT Pa3IMUHBIX (DaKTOPOB;
6bINOJIHAMb XUMUYECKUI IKCNEPUMEHM TI0 PACTIO3HABAHUIO BAKHENIIINX HEOPTaHUYECKUX U OPTaHUUYECKUX BEILECTB;
nP0O60OUmMb CAMOCTOSATEIBHBIA TOUCK XUMUYECKOH HH(OPMAIMH C HCIIOIF30BAaHHEM PA3TUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUN, KOMIIBIOTEPHBIX 0a3 TaHHbBIX, pecypcoB MIHTepHETa); NCIO0Ib30BATh KOMITBIOTEPHBIE TEXHOIOTHHU /17151 00pabOTKH U Iepeaun
XMUMUYECKON MH(OPMAIMK U €€ MIPECTABICHHS B PA3IMYHBIX (pOpMax;

Yuyenuk MOJYYMT BO3MOKHOCTb HAYIUTHLCH:
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BBIJIBUTATh U MPOBEPSITH AKCIIEPUMEHTAIBHO THITOTE3bI O XMMUYECKHX CBOMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH
BCTYNATh B XUMUUECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX Pa3IUUYHbIX XUMHUYECKUX PEAKIIHL;

XapaKTEpU30BaTh BELIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABIMBATh NPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXIY JaHHBIMU
XapaKTepUCTUKaMH BEIECTBA;

COCTaBJIATh MOJIEKYJISIPHBIE U [TOJIHbIE HOHHBIE YPABHEHMSI 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSAM;

IIPOrHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSABIATH OKUCIUTENbHBIE MM BOCCTAHOBHUTENBHBIE CBOICTBA C yYETOM CTEIEHEW OKUCIIECHUS
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

COCTaBJISITh YPABHEHMSI PEAKI1il, COOTBETCTBYIOIIUX M1OCJIEI0BATENIbHOCTH IIPEBPAIICHUI HEOPTaHUYECKUX BEIECTB Pa3IMYHbIX KJIacCOB;
BBIJIBUT'aTh M TIPOBEPATh HKCIEPUMEHTAIBHO THIIOTE3bl O pPE3yibTaTaxX BO3JCHCTBUS Ppa3IMYHBIX (PAaKTOPOB HA H3MEHEHHE CKOPOCTU
XHMHUYECKOW PEaKIuu;

MCTIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS JJIS1 SKOJIOTUIECKH TPAMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH Cpeae;

UCIIONIb30BaTh MPUOOPETCHHBIE KITIOUEBbIE KOMIIETEHIIMU MPU BBIMOJIHEHUU MPOEKTOB M YU4eOHO-UCCIENOBATENBCKUX 33/1a4 MO0 H3YUYEHHUIO
CBOMCTB, CIOCOOOB IMOJIyYEHHUS U pacliO3HABAHUS BEIIECTB;

00BEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOLIECCaX;

KPUTHYECKH OTHOCUTHCS K IICEBJJOHaY4YHOI HH(OpMaLuY, HET0OPOCOBECTHON peKiIaMe B CpPEACTBAX MacCOBOM MH(OpMaIy;

OCO3HAaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUH 110 XUMHUH JUIsl IPAKTUUYECKOMN AEATEIbHOCTU YEI0BEKA;

CO3/1aBaTh MOJIEJM U CXEMBbI JUIsl pEelIeHUs y4yeOHBIX M MO3HaBaTENbHBIX 3ajad; MOHUMAaTh HEOOXOAMMOCTh COONIOACHUS MpPEIIUCaHU,
IpeUIaraéMbIX B UHCTPYKIHMSIX IO MCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMUU U JP.

IIpeomemmnvimu pezyromamamu uzyuenusn npeomema «Xumun» ¢ 11 knacce agnaomesn cnedyrouwjue ymenus:

®opMHUpOBaHUE 3HAHUNA OCHOB XMMHUYECKOM HAayKH: Ba)XKHEMIIUX (AKTOPOB, MOHATHM, XMMHUYECKUX 3aKOHOB WU TEOPUM, sI3bIKa HAYKH,
JIOCTYITHBIX 00001IEHNI MUPOBO33PEHUYECKOT0 XapaKTepa.

VYcBoeHHe yyalumMucs BaKHEHIINX 3HaHUN 00 OCHOBHBIX MOHATUSX U 3aKOHAX XUMUHU, XUMHUYECKON CUMBOJIMKE.

Pa3Butne ymeHuit HabmoaTh U OOBACHATh XUMUYECKUE SIBIICHUS, IPOUCXOAIINE B IPUPO/IE, 1aOOPaTOPUH, B IIOBCETHEBHON JKU3HU.
OBnazneHue yqamuMucss yMEHUSIMU IPOU3BOJUTH PacueThl HA OCHOBE XUMHYECKHUX (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIINN;
dopmMupoBaHUe CHENMATbHBIX YMEHH: 00palaThCsi C BEIIECTBAMH, BBIINOJIHATH HECIIOKHBIE SKCIIEPUMEHTHI, COOII0Aas MpaBuila TEXHUKU
0€3011acHOCTH; IPaMOTHO IPUMEHATh XMMHUECKHUE 3HaHUS B OOLLEHUH C IPUPOION U B TOBCEAHEBHOM KU3HU.

PackpbITHe T'yMaHMCTHYECKOM HampaBICHHOCTH XHMHUH, €€ BO3pacTalolle pojaM B pPELIeHUH TJaBHBIX MpPOOJeM, CTOAMIMX Iepen
YeJI0BEUYECTBOM, U BKJIaJa B HAYUHYIO KApTUHY MUpA.

Pa3BuTtue nuuHOCTH 00YYalOMIMXCS: UX MHTEJUIEKTYyaJbHOE M HPAaBCTBEHHOE COBEPLICHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKUX
OTHONICHU U DKOJIOTUYECKH 11€JI€CO00pa3HOro MOBEIEHUS B OBITY U B IIPOIIECCE TPYIOBON AESITENBHOCTH.

pa3BUTHE NO3HABATENIBHBIX HHTEPECOB U MHTEIIEKTYaJIbHBIX CHOCOOHOCTEH ydaImxcs B polecce NpoBeIeHUs] XUMHUECKOTO IKCIIEpUMEHTA
CaMOCTOSITENTLHOTO MPUOOPETEHNs 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;
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9. BocnuraHue OTHOUICHHS K XMMHHU KaK K OJAHOMY W3 (yHIAMEHTAJIBHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY OOIIeYeIOBEYeCKOn
KYJIbTYpBI;

10. [lpuMeHeHne ydalIMMHUCS TOJIYYEHHBIX 3HAHMW M yMEHHUH Ui 0€30MacHOTO HCIOJIb30BAHUS BELIECTB M MaTepHalioB B OBITY, CEIBCKOM
X03sIIICTBE M Ha IPOU3BOJCTBE, PELICHUS MPAKTUYECKUX 3a/7a4 B IOBCETHEBHOM >KM3HM, MPEAYNPEXKICHUS SBJICHUN, HAHOCAIIUX BpEl
3JI0POBBIO YeNIOBEKa U OKpY»Katollel cpesie (pa3BUTHE SKOJIOTUYECKON KYIbTYpPbI YUaIIUXCS).

11. Y4enuk Hayuurcs:

12.
13.
14.
15.

16.
17.

18.
19.

20.

1.
2.

Ha3bl6aMb N3YUEHHBIE BEILIECTBA 10 «TPUBUATIBHON» WIIM MEKTYHAPOAHON HOMEHKIIATYpE;

onpeoenams:. BAJCHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB, THUI XUMUUYECKOW CBSI3U B COCAMHEHUSX, 3apsil MOHA,
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHUM, OKUCIIUTENb U BOCCTAHOBUTEIb, TPUHAIIIEKHOCTD BEMIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COECIUHEHHU;

Xapakmepu3oeams . SJIEMEHTBI MAJIbIX TIEPHOJIOB TI0 WX MOJIOKECHHIO B mepuoandeckoit cucreme J1.11.MenpeneeBa; o0Iye XUMUIECKHE
CBOMCTBa METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPraHUYECKUX COETMHEHUI; CTPOEHUE U XUMUUECKUE
CBOMCTBA M3YYECHHBIX OPTAHUYECKUX COCTMHEHUN;

00bACHAMY . 32aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; IPUPOAY XUMUYECKOU CBSI3U (MOHHOU, KOBAJICHTHOI,
METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIIMK U TIOJIOKEHHUSI XUMUUECKOTO PAaBHOBECHSI OT Pa3JIMUHBIX (DAKTOPOB;
GbINOJIHAMb XUMUYECKUIL IKChEePUMEHn T10 PACIIO3HABAHUIO BAXKHENIIMX HEOPTaHUUECKUX U OPraHUYECKUX BELIECTB;

npo6oOUmMsb CaMOCTOSITEIIbHBIIN MOUCK XUMHUECKON HHPOPMAIIH ¢ UCTIONB30BaHUEM PA3IUYHBIX HCTOYHUKOB (HAyYHO-MOMYJISPHBIX
U3JIaHU}, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa); NCIIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JIJIsl 00pabOTKH U mepeaaun
XUMHUYECKON HHPOPMAIUH U €€ TIPECTABICHUS B Pa3INUHbIX (HhopMax;

Y4YeHHK MOJyYUT BO3MOKHOCTH HAYUUTHCS:

BbIABHUT'aTh N HpOBCpSITL 3KCHCpI/IMCHTaHLHO THUITOTE3bI O XUMHUYCCKUX CBOﬁCTBaX BCIIICCTB HA OCHOBC UX COCTaBa 1 CTpOGHI/ISI, nux CHOC06HOCTI/I
BCTYIIAaTh B XUMHUYECKHUE PEAKIIMH, O XapaKTepe U MPOYKTaX Pa3IMUYHbIX XUMUUYECKUX PEAKIINA,

xapaKTepnsoBaTb BeliccTtBa IIO COCTaBy, CTpOGHI/IIO )41 CBOﬁCTBaM, yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBeHHLIe CBA3U MG)KI[y JAHHBIMHA
XapaKTEPUCTHKAMU BEIIECTBA;

COCTaBJIATH MO.IICKy.]IHpHBIe U I1IOJIHBIC MOHHBIC ypaBHeHI/Iﬂ 10 COKpaH_ICHHLIM NOHHBIM ypaBHeHI/IHM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIbHBIE HJIM BOCCTAHOBUTEIBHBIC CBOMCTBA C YYETOM CTEIICHEW OKHUCIICHUS
SJIEMCHTOB, BXOAAIIIHUX B €TI0 COCTAaB,

COCTaBJISITh YPaBHEHUS PEAKIIUA, COOTBETCTBYIOIIMX MOCIEI0BATEIFHOCTH MTPEBPAIIICHI HEOPTAaHUUECKUX BEIIECTB PA3ITNYHBIX KJIACCOB;
BBIABUT'ATh U HpOBepHTB 3KCHepI/IMCHTaJIBHO TUIIOTE3bI O pGSyJIbTaTaX BO3I[CI>1CTBH$I pa3m/mHHx (baKTOpOB Ha HN3MCHCHHC CKOpOCTH
XUMHUYECKON peaKkinu;

UCIIOJIb30BATh MPUOOPETCHHBIC 3HAHUS JIS YKOJIOTHYECKU TPAMOTHOTO MTOBEICHHS B OKPYXKAIOICH Cpe/Ie;
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21. ucnonp30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMH TPU BBITOJHEHUU NPOEKTOB U y4eOHO-MCCIENOBATENBCKUX 3a7a4 M0 HW3YYECHHUIO
CBOMCTB, CIIOCOOOB MOJIy4EHUS U PACIIO3HABAHUS BEILIECTB;

22. 00BEKTHBHO OLICHUBATh MH(OPMAIIHMIO O BELIECTBAX U XUMHUECKUX MPOLIECCax;

23. KpUTHYECKH OTHOCHUTHCS K TICEBJIOHAYYIHON MHPOPMAIINH, HETOOPOCOBECTHOW peKIlaMe B CPENICTBAX MacCOBON MH(MOpMALIUH;

24. oco3HaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUN 0 XUMHHU JJIS IPAKTHUECKON IEATEIIbHOCTH YEJIOBEKA;

25. co3maBaTh MOJICTM M CXEMBI JUIS PEHICHUs] Y4eOHBIX M TO3HABATEIBHBIX 3aJad; MOHMMATh HEOOXOIMMOCTH COOJIOEHUS MPEIIICaHui,
IpeUIaraéMblX B UHCTPYKIHMSIX IO MCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMUU U JP.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)
Ha3zeanue Tema ypoka Ocnoenvie 6uowt deamenvrnocmu | Ucnonvzoe
paszoena ooyuarwuxcs aHue
0oopyoosa
HUA
uenmpa
«Touka
Pocmay
Beeoenue 1. [Mpenmer | Crymanue OObSICHEHUN YIUTEIIS.
2u OpraH14YeCcKOn CamocTtosTenbHas paboTa ¢ yueOHUKOM.
XUMUH.
2 Teopui | paGorac pa3aaTouYHbBIM MATECPUATIOM.
CTPOCHHA Cnymranvie o0ObsICHEHUN YIUTETIS.
OPTafMACCIIX CamocrosTenbHas paboTa ¢ y4eOHUKOM.
COC/IMHCHUH.
Yenesooopoo | 1.Ilpupoansiii ra3. | Ciymanue oObsICHEHUH yuuTes.
bl u ux | AJKaHBbI. CamocTtosTenpHas padota ¢ y4eOHUKOM.
npupoonuvle OTéop W cpaBHEHHE MaTepuaga Io
UCMOYHUKU HECKOJIbKUM MCTOYHHUKAM.
(11 u)
2. Omsuueckue | Cnymanue o0ObICHEHUH YUUTEIIS. Hatuuk
cBoiicTBa ankaHoB. | CamocTosiTeNbHAS padoTa C YYCOHUKOM. | BBICOKOM
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Ilonyuenue u | PabGota c Tabnuueit Meneneena. TEeMIIepaTyp
IIPUMEHEHHUE. Pabora ¢ kapToukamu. pl, Jlatuuk
TEMIIEpaTyp
Bl
IJIATUHOBBIN
3. Anxkensl. | Ciymanue 0ObSICHCHUHN yIUTEIIS.
OTuUJIEH. Pabota B mapax.
PaGoTa B rpymmax.
4. Qusmicckue n Pabora ¢ pazgaTouHbIM MaTepUaIoM. I[aTqHKU
XAMIACCKHC Crnymanue oObSCHEHUN yUUTEI. BBICOKOH
CBOMCTBA AIIKCHOB. | gy iocTosenbHas paGoTa ¢ yaeOHukom. | o noPatyp
[Tonyuenue " pl, Jlarumk
IIPUMEHEHME. TEMIIEpaTyp
BI
IJIATUHOBBIN
5. Ankamuensl. | Ciymanue oObsICHEHUH yUUTes.
Kayuyku. CamocrosTenbHas padboTa ¢ yaeOHUKOM.
Pabora ¢ kapToukamu.
PaGoTa B mapax.
Pabota B rpymnmax.
6. Ankunsl. | CrymaHue oObsSCHeHUN yuuTens.
AneTuineH. Pemenue nocraBieHHbIX 3a1a4.
PaboTa ¢ yueOHHKOM.
Pabora B mapax.
PaboTa B rpymnmax.
7. CaoiictBa | Cnymianue oObsICHEHUH yUUTEsl.
AJIKUHOB. Penrenue 3amau.
[TonuBununxnopun | Pabota B mapax.
) PaboTa y mocku.
8. bemson | Pabora ¢ pa3qaToYHBIM MaTepHAIOM.
Tpe/ICTaBHTCID Crnymanue oObsSCHEHUN yUUTEIS.
apOMATHICCKIX CamocrosiTensHas padboTa ¢ y4eOHUKOM.
YTJIEBOJIOPOOB.
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0. Hedts u

Pabora ¢ pa3zgaTo4HbIM MaTepHUaIOM.

CHOCOOBI ee .
Crnymanue 0ObsICHEHUH yUnuTesl.
nepepaboTKu. CamocTtosTenpHas paboTa ¢ yueOHUKOM.
10. Pa6oTa B mapax.
Cucrematusanus u | Pabota B rpynmax.
000011IeH1E Permienue 3amad.
3HAaHUU 1o | [IpoBepka noay4eHHbIX 3HAHUM.
YTIJIEBOJIOPOAM. [ToaroToBka K KOHTPOJBHOM padoTe.
11. KourponbHas | Pemenue 3aganuii KOHTPOIbHON pabOTHI.
pabora  Nel
«YTIeBoa0pOaAbI».
Kucnopoo- u | 1. EE[HHCTBO Pabora ¢ pazgaTouHbIM MaTepHUaioM. HaTqHKU
azomcoodepirca | XUMUUYECKOU CiIymanue o6 bACHEHH YIHTE. BBICOKOH
ue OpTaHH3aliH CaMocTosTeNnbHas paGoTa ¢ yaebHnkom. | o MHePaTyP
opzanuuecKkue | }XUBBIX AHAIN3 OLIHGOK. bl, JlaTumk
COeOuHeHUus u | OpraHu3MoOB H2 | A HajIH3 KOHTPOMBHOM PAGOTEL TeMIepaTyp
ux 3emne. CAPTEL PaboTa Hax ommbkamu. bl .
npupoonbvie IJITATUHOBBIN
ucmounuxu(l — U3MEpPEHUE
8u) TEMIIEpaTyp
BI TIEPEXO0/I0B
AIIOTPOTTHBI
X
Mo T UKAII
71 cepsl;
u3MepeHue
TEMITEpaTyp
bl TUTABJICHUS
BEIIECTB.

2. XUMUYECKHE U
busznueckue
CBOMCTBa
OJIHOATOMHBIX

Ananuz Gopmyi.

Penienne TeKCTOBBIX KOJIMYESCTBEHHBIX U
Ka4yC€CTBCHHBIX 3a1a4.
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CITNPTOB. CHymaHI/Ie 00BsIcHEHNIT YUHUTCIIA.
3. Dmuuepmn  — AHanu3 ¢popmy.
INpeacTaBUTCIIb
MHOT'0OAaTOMHBIX Pemennie TEKCTOBBIX KOJIUYECTBEHHBLIX U
CIIUPTOB. KAQYCCTBCHHBIX 3a1a4.
CHymaHI/Ie 00BsICcHEHNIT YUHUTECIIA.
4., denom.

Amnanusz ¢popmyi.

Pemenne TeKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymranue oObsICHEHUH YUUTEIIS.

5. Ampmerunel u
KETOHBIL.

Ananuz Gopmyi.

Perienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHEHUH YyUUTEIs.

6. KapOonoBeie
KUCIIOTBI.

Pabora B mapax.

PaGoTa B rpymnmax.

Pemenue 3amau.

IIpoBepka MoJIy4YEHHBIX 3HAHUIA.

7. dusnyeckue u

Amnanusz popmyi.

Hatunk pH

XUMUYECKHE
CBOMCTBA Pelienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KapOOHOBBIX Ka4yeCTBEHHBIX 3a7a4.

kucior. Boicmme | Chnylianue oObsICHEHHUA yUUTEsl.
KapOOHOBBIC

KUCJIOThl. MbLa.

8 Cnoxunple | Cnyranue oObsICHEHHH yUUTesl.

3¢upsl. XKupsl.

CamocrosTenbHas paboTa ¢ yaeOHHKOM.
Pabora ¢ Tabaueit Menneneesna.
Pabora ¢ kapToukamu.

9. VriaeBonsl.
Monocaxapuapl.

Pabora ¢ pazgaTo4HbIM MaTepHUaIoM.
Cnymanue oObACHEHUN yUUTEs.
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CamocrosTenbHas paboTa ¢ y4eOHUKOM.

10. Jiucaxapuns u PaGora ¢ pa3naToyHbIM MaTEpUAIIOM. Aaraux pH
HOJTHCAXaPUIBL. Crnymanue 0ObsICHeHHI YUUTEsL.
CamocrosiTenbHas padoTa ¢ y4eOHHKOM.
11. O606menue u | Pabota c pa3gaToyHbBIM MaTEPUATIOM.
CUCTEMaTH3aIHs Pemenue 3amay.
3HAHUH no | 3akperuieHne 3HaHu# 1Mo TeMe.
kucinopoaconaepxka | IloaroroBka k KOHTPOJIBHOM padoTe.
M
OpPTraHUICCKUM
BEIIECTBAM.
12.  KonurponbHas | Penienue 3aganuii KOHTPOJIbHOM pabOTHI.
pabota Ne2:
«Kucnopoaconepx
arye
OpraHUvecKue
BEIIIECTBAY.
13. Ilpakmirseckas Hab6nronenue 32 J€MOHCTPALUSIMHU
pabota Nel S
«Mnentuduxams O0BacHeHNe HA0II0JaeMBIX SIBJICHUN.
OPTaHMHCCKIX [TocTaHOBKa OMBITOB AJIsI J€MOHCTPALIUU
COCITMHECHUI. KTacey.
BrimonnHeHME MpakTHUecKon paboTHlI.
14. Awmunbl. | Ciymanue OObsICHEHUN yUUTeNsl. Jatuuk pH
AHUIUH. CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHWE Marepuaja To
HECKOJIbKUM UCTOYHHKAM.
15. Pabota ¢ paznaTo4HbIM MaTepUaIoOM.
AMUHOKHCTIOTBI. Pemenue 3anau.
3akperneHue 3HaHU| 110 TEME.
16. benku. | PaGoTta ¢ pa3gaTouHbIM MaTepUaIoM.
HyxnennoBbie Penrenue 3amau.
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KHCJIOTHI. 3akperieHre 3HaHUi TI0 TeEME.
17. O6o6menne u | PaGora c pa3gaTouHbIM MaTepUATIOM.
CHCTeMAaTH3aIIUs Penrenue 3amau.
3HaHUI 1o TeMe | 3aKkperuieHue 3HaHUi 1o TeMe.
«A3oTOCOIEpIKAIIN
€  OpraHmyecKue
BEIIICCTBAY.
18. TlpakTuueckas
8. llpa ceKat | HaGnogenne  3a JEMOHCTPAIUSIMU
pabota Ne2
Pemmere YUUTEIIS.
« OO0ObsicHeHHE HAOTI0JAeMBIX SIBIICHHIA.
KCICPUMEHTANBH |
OCTAHOBKA OTIBITOB JJIsl JEMOHCTpAIlUN
BIX 33J1a4 0 KypC
A KYPEY | knacey.
raHUYECKON .
op eeKo Brimonnenue npakTu4eckon padoThI.
XUMHAW.
Hckycemeenn | 1. VickycctBennsie | Ciymianue oObsSICHEHUN yUUTEIs.
ble U | TIOJMMEPBHI. CamocrosTenpHas paboTa ¢ yueOHUKOM.
CuHmemuyecK Otbop u cpaBHEHHE MaTepuaia IO

ue noaumepsvlt

24

HECKOJIBKUM HCTOYHHUKaM.

2. CuHreTuueckKue
OpPraHUYeCKHe
COEIUHEHU.

Crnymanue oObsICHEHUN YUUTEIIS.
CamocTtosTenpHas paboTta ¢ y4eOHUKOM.
OT6op W cCpaBHEHHE Marepuaia To
HECKOJIbKMM MCTOYHUKAM.

3aknwouenue

(2w

1. 3akpennenue u
cUCTEeMaTH3aLHs
3HAaHUM 10 KypCy
xumun 10 kmacca.

Pabora ¢ paznaTouHbIM MaTepUaIoM.
Penrenue 3amau.

3akpernseHue 3HaHU| 10 TEME.
[ToaroroBka Kk KOHTPOJILHOM paboTe.

2. Hrtorosas
KOHTPOJIbHAS
paborta.

Pemenue 3aanuii KOHTPOIBHON pabOTHI.

11 KJIACC (34 YUACA)
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Ha3zeanue Tema ypoka Ocnognule 6uovl deamenvnocmu | Ucnonvzos
paszoena ooyuarwuxcs aHue
0oopyoosa
HUA
uenmpa
«Touka
Pocmay
Cmpoenue 1. OcHoBHBIE Crnymranue oObsICHEHUH YUUTEIIS.
eewgecmea(l2 | cBeneHus o CamocrosTenbHas padoTta ¢ y4eOHUKOM.
y). CTPOECHHUH aTOMa
2. Tepnogmaecknit | pogor pa3aaToOuYHBIM MAaTEPUATIOM.
3aKOH M CTPOCHHC | (o pyiiappe 06BSCHEHNH YIHTEIS.
aroma. CamocrositensHas paboTa ¢ y4eOHUKOM.
3. Nonnas | Cnymanue o0bSICHEHUNA YUUTEISL.
XxuMudeckas cBsizb. | CamocTosTenbHas paboTa ¢ y4eOHUKOM.
KoBanentnas OT6op W cCpaBHEHHE Marepuaiga To
XMMUYECKas CBA3b. | HECKOJIBKHM HCTOYHHUKAM.
4. Meramnuueckas | Ciaymanue oObsICHEHUH y4nuTesl.
xumuueckass cBs3b. | CaMocTosiTenbHas padoTa ¢ y4eOHUKOM.
Bonoponnas PaOora ¢ Tabnuueit Menaeieesa.
XHUMHYECKast CBsi3b. | PaboTa ¢ kapToukamu.
5. [Nommepsi. Cnymanue o0ObsICHEHUH yUUTesl.
Pa6ota B mapax.
PaGoTa B rpymmax.
6. I'asoobpasHbie PaboTa ¢ pa3gaTouHbIM MaTepUaIOM. Z[aTthv
Bewectsa. Kuakue Crnymranue oObsICHEHUN YIUTETIs. BLICOKOH
BCTIECTRA. CamocrosiTenbHas paGoTa ¢ yaeOHHKoM. | o CPaTyp
b, JlaTuuk
TEMITEpaTyp

bl
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IUTATUHOBBIN

{.  Tlpaxmraeckad Habmonenue 32 JE€MOHCTPALUSIMHU HaTqHKU
pabota Nel VAHTES. BBICOKOH
«Ilonyuenme, OO0bsicHeHrEe HAOII0JaeMbIX SBJICHHM. TeMIICpaTyp
cobuparme ¥ | ocraHOBKa OMBITOB IS JIEMOHCTPALIH Bl JlaTank
pacro3HaBaHHe KITACCY. TeMIIepaTyp
Ta3oB». BrimonHnenue npakTu4eckon padoThlI. b .

TJIaTUHOBBII
8. Teepupie | Cnymianue 0ObSICHEHUN YUUTETIS. JaTunk
BEIIECTBA u | Pemenne noctaBiaeHHbBIX 33/1a4. BBICOKOM
JUCTIEPCHBIE Pabora ¢ yueOHUKOM. TEeMIIEpaTyp
CHCTEMBI. Pabota B mapax. pl, Jlarumk

Pabora B rpymmax. TEeMIIEpaTyp

Bl

IJIATUHOBBIN
9. CocraB | Cnymanue oObsICHEHUH YUUTETIS.

BemecTBa. CMecH.

Pemenne 3amau.
Pabota B mapax.
Pabora y gocku.

10. Pemenne | PabGota ¢ pa3naToyHbIM MaTepHaIOM.
SKCIepuMeHTalbH | Pemienue 3agau.

BIX 33/1a4 MO TJIaBe | 3aKperuieHue 3HAHUI 10 TeMe.

1 «Ctpoenue | [lonroroBka Kk KOHTPOJILHOM padoTe.
BEIIECTBAY.

11. Pemenne | PaGora ¢ pa3maTrogHbiM MaTEpHAIOM.
JKCIlepuMeHTanbH | PemieHue 3amau.

BIX 3aJa4 IO IVIaBe | 3aKpeIyIeHUEe 3HaHUM 110 TEME.

1 «Ctpoenue | [lonroroBka Kk KOHTPOJILHOI padoTe.
BEIIIECTBAY.

12.  KoHTponbHas
pabota mo rmase 1
«Ctpoenue
BEILIECTBAY.

Penienue 3aganuii KOHTPOJIBHOM PabOTHI
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Xumuueckue
peaxkyuu(8u)

1. Ilomstme o
XUMHYECKOI
peakuuu. Peakuum,
UyIIHIe oe3
W3MEHEHHS COCTaBa
BEIIIECTB.

JlaTauk
BBICOKOM
TEMIIEpaTyp
b1, Jlatumk
TEeMIIEpaTyp
Bl
MIaTUHOBBIN
— U3MEpPEHUE
TeMIIEpaTyp
bl IEPEXO/IOB
AJJTOTPOTTHBI
X

MO TUUKAITI
51 CEpBHI;
HU3MepeHue
TeMIieparTyp
Bl IIJIaBJICHUS
BEIIICCTB.

2. Kiaccudukammst
XUMHUYECKUX
peaxkuui,
NPOTEKAIOIIUX €
U3MEHEHHEM
coCTaBa BEIIIECTB.

PaboTa ¢ pa3gaTouHbIM MaTepUAIIOM.
Crnymianue oObSCHEHUN yUUTEIIS.
CamocrosiTenbHas paboTa ¢ yaeOHUKOM.
AHanu3 ommook.

AHanM3 KOHTPOJIBHOM PabOTHI.

Pabota Hag ommbOkamu.

JaTunk
BBICOKOH
TeMIIepaTyp
b, JlaTuuk
TeMIIepaTyp
bl
IJIAaTUHOBBIN
— U3MEpEHUE
TeMIIepaTyp
bl IEPEXOJIOB
AJUIOTPOITHBI
X

Mo IupUKaII
" CEpBI;
W3MEPEHUE
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TEMITEpaTyp
bI TUIABJICHUS

BCIICCTB.
3. CFOpOCTB Anamuz GopMmyiL. I[aT‘{I/IKU
XUMHYCCKOU BBICOKOI
PEaKIIHHL. Penrenne TEKCTOBBIX KOIMYECTBCHHBIX U | TeMmepatyp
O6paTI/IMOCTB Ka4€CTBCHHBIX 3a/1a4. B, I[aTLII/IK
XUMUAYECKOU CHymaHI/Ie 00BICHEHUN YUUTECIIA. TeMIeparyp
peaxiuu. Bl
XuMudeckoe IUTAaTHHOBBIN
paBHOBECHE i — U3MEpPEHHE
CIIOCOOBI ero TeMIieparyp
CMCIICHUS. bl IEPEX0JI0B
AJJIOTPOITHBI
X
MoaupHKaII
51 cepsl;
U3MEPEHUE
TeMIIepaTyp
BI TUIABJICHUS
BCIIICCTB.

4, Pomnp BOObI B
XAMHYECKUX
peaKIHsX.
I'maponms.

AHanu3 Gpopmy.

Pemnienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Crnymanue 00bICHEHUHN YUUTES.

5. OKHCIUTENIBHO-
BOCCTaHOBUTEIIBHBI
e peaxIuu.
DnexTponus.

AHanmmu3 Gpopmy.

Pelenue TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue oObsICHEHUH YUUTEIs.

6. 3akperuieHue u
CHCTEMAaTH3aIIUs

PaGoTa B mapax.
PaGoTa B rpymmax.
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3HAaHUM II0 TEMeE

«XHNMHUYECKHUE
peaKkum»

Penrenue 3amau.
IIpoBepka NMoJIy4EHHBIX 3HAHUMN.

7. 3akperuieHue W
CHCTEMAaTH3AIINS
3HaHUH TI0 TEMe

PaboTa c pazgaTo4HBIM MaTepUaIoM.
Pemrenue 3agau.
3akperieHUe 3HaHUH 10 TeMe.

«XUMHUYECKUE [ToaroroBka K KOHTPOJIBHOH paboTe.
peaKIm»
8.  Konrponbhas | Pemenue 3amanmii KOHTpoabHOH padoTsl. | JlaTtunk pH
pabota No2
«XUMHYECKHE
peaKIm.
Bewecmea u | 1. Metansl. Crnymranue oObSICHEHUN YIUTETIS.
ux ceoiicmea CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
(9u) Pabora ¢ Tabnureit Menneneena.
PaGoTa ¢ kapToukamm.
2. Meramm, PaboTa ¢ pa3gaTouHbIM MaTepUaJIOM.
Crnymanue 0ObSICHEHUH yUnTeNsl.
CamocrosTenbHas paboTta ¢ y4eOHUKOM.
3. HemeTammsL. Pabora ¢ pa3gaTo4HbIM MaTEpPUATIOM.
Cnymranve oObsICHEHUN YIUTETIS.
CamocTtosTenbHas paboTa ¢ yueOHUKOM.
4. Kucnorstl. Crnymanue 00bICHEHUN YUUTEIS. Jatuuk pH
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHME MaTepuajia IIO0
HECKOJIbKMM MCTOYHHKAM.
5. OcHoBaHwUsI. Cnymianue oObsICHEHUN YUUTEIIA. Hatuux pH

CamocTtosTenbHas padota ¢ y4eOHUKOM.
OTéop W cpaBHEHHE Marepuaia To
HECKOJIbKUM MCTOYHHUKAM.
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6. Comnn.

Crnymranue oObsICHEHUN YUUTEIIS.
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
OTéop W cCpaBHEHHE Marepuaia To
HECKOJIbKMM MCTOYHUKAM.

Jatuuk pH

7. T'enHetnueckas

Penienne TeKCTOBBIX KOJIMYESCTBEHHBIX U

CBI3b MEKIY | kauecTBEHHBIX 3a7ad.
Kiaccamu Crnymianue oObsICHEHUN YUUTEIIS.
HEOPTaHWYECKUX U
OpraHuYeCcKUX
BEILIECTB.
8. IlIpaktnueckas
p HaOmronenne 3a JIEMOHCTPAIUSMH
pabora Ne2
P YUUTES.
«remieHne OO0bsicHEeHNE HAOIOTAEMBIX SIBJIEHUI.
KCIEPUMEHTAJILH
OKCICPUMCHTATL [TocTaHoBKa OMBITOB ISl I€MOHCTpAIUU
BIX 3ama4 Ha
KJ1accy.
AAEHTH(DUKALIN o
AeHTH(UKALHIO BrimonHeHue npakTH4ecKoi paboThI.
OpraHNYECKUX u
HEOPTaHMYECKHUX
COEIUHEHUIN.
9. KontponpHas | Pemenue 3aqanuii KOHTPOIHHOW pPabOTHI.
pabota Ne3
«BemectBa U ux
CBOICTBaY.
3aknwuenue 1. 3akpemnenue u | Pabora ¢ pa3gaTo4HbIM MaTepPHAIOM.
Sy cUCTEMaTH3aIUI Penrenue 3amau.

3HAHUM 10 KypCy
xumun 11 knacca.

3aerHJIeHI/I€ 3HAHUM II0 TEME.

2. 3akperuvieHue u
cUCTEeMaTH3aLHs

3HAHUM 10 KypCy
xumud 11 kiacca.

HaOmroneune 3a
YAUTEJIS.
O0BsicHEHNE HAOIIOTAEMBIX SIBIICHHUI.
[TocTaHOBKA OMBITOB JIJISI ACMOHCTPAIIAN
KJIaccy.

JIeMOHCTpaIUIMU

25




Brinosnnenue npakTuyeckoi paboThl.
3. 3akperienue u | Pabora ¢ pa3naTodHbIM MaTEPHAIIOM.
cucTeMaTH3alus Pemenue 3anau.
3HaHUU MO Kypcy | 3aKperuieHue 3HaHUi 1o TeMe.
xumun 11 kmacca. [ToaroToBKa K KOHTPOJIBHOM paboTe.
4. 3akperienue u | Pabora ¢ pa3naTodHbIM MaTEpPHAIIOM.
cUcTeMaTH3aIUs Pemenue 3anau.
3HaHUU MO Kypcy | 3akperuieHue 3HaHHi 1o TeMe.
xumun 11 kmacca. | [loaroroBka Kk KOHTPOJILHOM padoTe.
S. UroroBas | Pemenue 3ajanuii KOHTPOJIbHOM paOOTBHI.
KOHTPOJIbHAS
paborta.

=

w
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