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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o XuMuH Jyis 00yJaromuxcsi 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHuil K
pe3ysbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DesiepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
o0Opa3oBaHus, ¢ yIETOM pacrpeeI€HHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIHUTaHUS 00yJaromuXxcs MPH MOJyYEHUH OCHOBHOTO 0011Iero oopaszoBanus u ¢ yuérom Konnenmmm
MpenojgaBaHus yueOHOTO IpeaMeTa « XuMHUsh B 00pa3oBaTebHBIX opranu3anusix Poccuiickoit
®denepannu, peain3yroMX OCHOBHbIE 00111e00pa3oBaTebHble porpamMmsl (yTB. Pemennem Koneruun
Munnpocsemenus Poccun, mpotokoin ot 03.12.2019 N I1K-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMus» B TIOCTHXKEHUE 11eJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BIIEH
BO MHOTOM 3HA4YeHHEM XUMHYECKOU HAYKHU B ITO3HAHHWU 3aKOHOB MIPUPO/JbI, B pa3BUTUHU ITPOU3BOAUTCIBHBIX

CHJI 00IIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHaIbHOM KYJIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacipoCTpaHuiIa CBOE BIMSHIE Ha BCE 00J1acTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3a/ajila HOBOE BHJIEHHE MHpPA, CTajla HEOThEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHWE XUMUU CIIY’)KUT OCHOBOH /ISt
(dhopMHUpOBaHMSI MUPOBO33PEHHUS YEJIOBEKA, €ro MpeACTaBICHUI 0 MaTepruaIbHOM €MHCTBE MUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTABICHHUS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHne riIo0albHbIX TPOoOeM YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUUECKOM, TUIIIEBOM U AKOJIOTHYECKOM 6€30MacHOCTH, POoOIeM
3/IpaBOOXpaHEHHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOTO oOpa3oBaHus. B nnane conpanuszanuu oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOXOAUMBI 7151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, IO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOT00Opa3HOM
KU3HU OOIIEeCTBa, /Ui OCO3HAHUS BaXKHOCTHU Pa3yMHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO
JPYTUX, K OKpYKarolei IpupoIHOM cpesie, M TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XUMHUYECKOe O6pa3OBaHI/IC B OCHOBHOM IIIKOJIE SBJIIETCS 0a30BBLIM 10 OTHOILEHUIO K CHCTEME O6IJ.I€F0
XHUMHNYCCKOI'O O6pa3OBaHI/I$I. HOBTOMy Ha COOTBCTCTBYIOIICM €EMY YPOBHE OHO PCAJIM3YCT IMMPUCYIIUC O6H_I€My
XUMHUYCCKOMY 06pa30BaHI/IIO KIIFOUCBLIC ICHHOCTHU, KOTOPBIC OTPAKAIOT TOCYAApCTBCHHBIC, 06I_HCCTB€‘HHI:>IG n
HHAUBUAYAJIbHBIC HOTpe6HOCTI/I. OTUM ONpCALCIIAACTCA CYITHOCTD O6H_ICI\/’I CTpaTeruu O6y‘leHI/I$I, BOCIIMTAHUA U
pa3sBUTUA o6yqa10mnxc;l cpeacrBaMu yqe6H0ro npeamMeTa «XHUMUI».

N3zyuenne nmpeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Ui caMOpa3BUTHS M POPMUPOBAHUS
KYJIBTYPBI TMYHOCTH, €€ 0011eH 1 (PYyHKIIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (popMUpOBaHHE
MBIIIUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIILHON Y4eOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK ¥ B IPOPECCUOHATIBHOM 1eSTENbHOCTH; 3) 3HAKOMUT CO CHEU(PUKO HAyYHOTO MBIIIJICHNUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsJa Ha €AMHCTBO IPUPO/IbI U YETI0BEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU TIOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHNE IIKOIHHUKOB.

Haspannple HampaBieHUs B 00yYCHHH XUMHUH 00SCIICUUBAIOTCS CIICU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ ABJICTCA NCAArOrn4CCKU aJali TUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKHW XUMHUH HA OHpeI[eHéHHOM
arare €€ pa3BUTHS.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUUECKOM

XMMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI71 XUMHHU.

CrpykTypa coaep:kaHus npeamera copMUpOBaHa HA OCHOBE CHCTEMHOIO MOAX0/1a K €0 U3yYEHHUIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI TIOHITHH 0 XUMHUYECKOM 3JIEMEHTE U BEIICCTBC U CUCTEMBI TTOHATHH
0 XUMH4YecKOol peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIIUITY [1OCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIECHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLUALIMY BEIIECTB B pacTBOpax. TeopeTnueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTrOMY, BBINIOJIHSS (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTUYCCKOT'0 MIPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPEICTaBICHUI0 XUMUYECKOW COCTaBIIAIONIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOMN Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOIINXCsl IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takxke 3aMETHTb, YTO OCBOEHHE COAEPKAHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii Mupy», «buomorus. 5—7 xkmaccei» u «®Pusuka. 7 Kiaacey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHuto nepBocTeneHHOM 3HAYMMOCTH TP peain3auu 00pa3oBaTelbHbIX (PYHKIUI MpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (pOpMUPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIEATEIBHOCTH YeI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HAyYHBIX METOJIaX U3YYECHUS BEIIECTB U
XMUMHUYECKUX PEaKlUi, a TaKke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM
MpaBuJI 6€30MacHOro OOpallleHus C BEIIECTBAMU B ITOBCETHEBHOM KU3HU.

Hapsny ¢ aTuM 1enu n3ydeHust npeMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYyYEeHHUs Ha pa3BUTUE U CAMOPa3BUTHE JIUYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHIO YUUThCS U NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMH y4eOHBIX MPEIMETOB.

B cBs13u ¢ 93TUM TipU U3yUEHUU TIpeaIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHUEe TPUOOpeH Takue
LIEJIH, KaK:

(hopMHUpOBaHKE UHTEIIEKTYATbHO PA3BUTOM IMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHHUECTRY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBHIIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHHUS HA CUCTEMATHYECKOEe MPUOOIIEHHE YYAIINXCS K CAMOCTOSITEIbHOM



MO03HABATEIBHOH JIEATEILHOCTH, HAYYHBIM METOaM MO3HaHUA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrnieueHne yCIoBHii, CTOCOOCTBYIONTUX MPHOOPETEHUIO 00YJaIOIIUMHUCS OTIBITA PA3HOOOpa3HOMH
JEATeIbHOCTH, TIO3HAHUS U CAMOTIO3HAHMS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE [T PA3TUYHBIX BUJIOB JICSATEILHOCTH;

(dopmupoBaHue yMEHHI OOBSICHATD U OLIEHUBATH SIBIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOTYYEHHBIX TP U3YYECHUH XHUMHUU;

(dbopmupoBanre y 00yJarOnXcsi TYMaHUCTHYECKUX OTHOIIECHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHUMU U1 BBIPAOOTKH 3KOJIOTHYECKHU 1LI€JIECO00pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIE€ATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS M OKPYKAIOIIECH MPUPOTHON CPEJIBI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00Ie4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS 1 HAPaBIEHHOCTH

JalbHENIIero o0y4eHus.



COJAEP)KAHME YYEBHOI'O IPEIMETA

I'IepBOHaqaanble XMMU4eckume noHATUA

[Ipenmer xumuu. Poss xuMuu B )KU3HU YesioBeka. Tena u BemecTsa. PU3nyecKkue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosinue BeniecTB. [IoHsATHE 0 METOaxX MO3HAHUS B XUMHUU. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJbI. XUMUYECKHE 3JIeMEeHThI. CHUMBOJIBI XHMUYECKUX AIIEMEHTOB. [IpocThie U CII0KHBIE
BelIecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnueckas popmysna. BanreHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeniectB. OTHOCHTENBbHAS aTOMHAas Macca. OTHOCHTENbHAs MOJICKYIIsIpHas Macca. MaccoBasi 1oJist
XAMHYECKOTO DJIEMEHTa B COEIMHEHHH.

Ou3nuecKue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsT MacChl
BellecTB. XUMUYeCKHe ypaBHEeHUs. Kitaccupukanus XuMUIeCKUX peakiuii (COeMHEHHS, Pa3JIokKeHN,
3aMernieHus, OOMeHa).

XUMHUYECKUI KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu pabOThI B 1TaOOpaTopuu u
npuéMamMu 00pameHus ¢ JJabopaTopHBIM 000PYAOBaHUEM; U3YUEHHE U ONMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabMoAeHIe (pU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, pACTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) H XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEHCTBIE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJCHCTBIE CEPHOU KUCIIOTHI C XJIOPUAOM Oapwus,
pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanum, B3auMoielcTBHE Keme3a ¢ pactBopoM cosi Meau(1l));
M3y4eHUe CIoco00B pa3zesieHusl cMecel (C MOMOIIbI0 MarHuTa, GUIbLTPOBAHKE, BhITIapUBaHUE,
TUCTUIUISIINS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIOIEHUE U ONTUCAHKE
Pe3yJIbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl; CO3JaHUe MOIesei
MOJIEKY (ITapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe M HEOPraHUYeCKUX BelleCcTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u npocroe Bemectso. Haxoxnenue
KHCJIOpOJa B Ipupoje, Gpu3ndeckue 1 XuMuYeckre cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue
kucnopoaa. CriocoObl MOJTy4eHNs KUCIOPOAa B 1TaOOPATOPUH U IPOMBIIIIIIEHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — aJUIOTPONHAA MOU(PHUKALMS KUCIOPOIaA.

TennoBoil 3¢ pexT XMMHUUECKON peakluu, TEPMOXUMUYECKHE YPABHEHUS, K30~ U SHIOTEPMUYECKUE
peakuuu. TommBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHUE TAPHUKOBOrO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bognopoa — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoa B Ipupojae, GU3NUecKue U XUMHUYECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0B! NoTydeHus. Kucinotsl u conu.

KomnuectBo Beniectsa. Mons. MosnsipHast macca. 3akoH ABoraapo. MossipHblil 00bEM razos. Pacuérs! o
XMUMHUYECKUM YPaBHEHHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHBIE 1 HEHACBIIICHHBIE
pacTBOpbL. PacTBOpUMOCTS BelecTB B Bojie.MaccoBas 10JI BELIECTBA B PACTBOPE. XUMUUYECKHUE CBONCTBA
BoJbl. OCHOBaHUsA. PoJIb pacTBOPOB B IPUPOJIE U B JKU3HU YesloBeKa. KpyroBopoT Boibl B IPUPOJE.
3arpsizHeHue NpupoHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccugukanus Heoprannyeckux coeannenunit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(OcHOBHBIE, KUCIIOTHBIE, aM(pOTepHBIE) U HecoseoOpasytomire. HoMeHkIaTypa okCuaoB (MeXIyHapOaHas U
TpuBHaIbHAA). PU3NUECKHEe U XMMUYECKHE CBOIcTBa Okcu0B. [lomyuenue okcuaoB.

OcnoBanus. Knaccugukaiust ocHOBaHUIL: MIENOUN U HEPACTBOPUMBIE OcHOBaHMA. HomeHknatypa

OCHOBaHUH (MEXIyHapoaHasl U TpUBHaJIbHAsA). PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHMIA.



[Tosmyuenne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIBHAS ).
@uU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCTH MeTauioB H. H. bekertosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa cosiei (MexayHapoaHast U TpuBHaibHas). U3MUeCKue U XUMUYECKUE CBOMCTBA
coneit. [lonyuenue cosnen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COCTUHEHU.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/ICIICHUE COACPKAHUSI KHCIOPOia B BO3IyX€; IOJIyYEHHE,
coOupaHue, paclo3HABAHUE M U3YYCHHE CBOICTB KUCIIOPO/1a; HAOIIOICHUE B3aUMO ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB U OTIMCAaHKUE UX CBOWCTB; MOydeHHE, COOMpaHKe, pPaclio3HaBaHUE U U3yYEHHE CBOMCTB BOJIOPOIa
(ropenue); BzanmoiericTere Boiopoaa ¢ okcuaoM Meau(Il) (Bo3MoxKHO UCTIOTB30BaHIE BUACOMATEPUATIOB);
HabIoIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIEI0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB
C pa3INYHOM PACTBOPUMOCTHIO; MPUTOTOBJICHHE PACTBOPOB C ONMPENECTEHHON MaCCOBOM 10JeH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[MeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAIIOB); OTPEIENIEHUE PACTBOPOB KUCIIOT U LIEI0YEH ¢ MOMOIIbIO0 HHAUKATOPOB;
HccleIoBaHUE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HaOII0IeHNE N3MEHEHUSI OKPACKU
MHJMKATOPOB B pacTBOPAx KUCIOT U Iesloueit; u3yueHue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIIMA HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METaJlla JPYTUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 [0 TeMe

«BaxHenmue KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u [lepuoguveckas cucrema xumuieckux 3jgemenToB /. U. Menaeseena.
Crtpoenne aToMmoB. XUMHU4YeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

[lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIax CXOAHBIX AJIEMEHTOB
(11e70YHbIE U MIEJI0YHO3EMEeNIbHbIE METalIbl, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT
am(boTepHbIe OKCUIBI U TUAPOKCUIBIL.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xuMuueckux iementoB Jl. 1. Menaeneesa.
Kopotkonepuoanas u juinHHonepuoanas ¢popmel [lepuoanyeckoit cucTeMbl XUMUUYECKUX 31€MEHTOB /1.
N. Menpneneesa. Ileproasl u rpynmbl. @uznyecknid cMbICT NOPSAIKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTponsl. CTpoeHue 31MEeKTPOHHBIX 000JI0UEK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA O ero nojoxeHuto B Ilepronnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Painiyca aTOMOB XUMHUUYECKHX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O rpynmnaM u nepuoaam. 3HadeHue llepuoauueckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHUS Hayku U npakTuku. . 1. MenneneeB — y4€Hblii u
TpaKJIaHUH.

Xumuyeckas cBsi3b. KoBanieHTHas (MOJIIpHAs ¥ HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peaklu. [Iporiecchl OKUCIeHs 1
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUYECKUH IKCTIEPUMEHT: U3yueHUE 00Pa3I[0B BEIIECTB METAJIOB U HEMETAIIJIOB; B3aUMO,ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMH KHUCIIOT M LIEJI0UYEH; TPOBEACHHUE OIBITOB, MWITIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEeHHEe, PEaKIIuy Pa3IoKEHUs, COSTUHEHIS).

MexnpeamMeTrHblie CBA3U
Peanuzanus MeXIpeaMETHBIX CBA3€H pU U3YYeHUN XUMUH B 8 KJlacce OCYIIECTBISIETCS Yepes



HUCITOJIb30BAHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTI/II‘/JI, TaK " HOHﬂTHfI, ABJIAIOIIUXCA CUCTEMHBIMU 1JI51
OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC MTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KITacCU(UKaIUsl, TEPUOUIHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJCITD,
SIBJICHUC.

dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, H30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPUUYECKHIA 3apsil, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(bu3HUYecCKre BEIMYNHBI, SAMHHIIEI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAITbI, TOPHBIC TIOPO/IbI, MTOJIC3HBIE NCKOITAEMEbIE, TOTLTHUBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne xuMuu B 8 Kilacce HANpaBJIEHO Ha TOCTH)KEHUE 00YJaIOIMMHUCS JTMYHOCTHBIX, METAIPEMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YI€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHus JOCTHTAIOTCS B XOJI€
00y4eHHsI XUMUH B €TUHCTBE y4eOHOW U BOCITUTATEIBHON AesTeTbHOCTH OpraHu3anuy B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMPaBMWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLMATU3ALUU 00Yy4aroIKXCsl.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrproTHYeCKOro BOCIUTAHUS

1) EeHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACIICIHIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI'O 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JIOCTOBEPHOM MH(OPMAIUEH O MEePEOBBIX JOCTIKEHUIX U OTKPHITUAX MUPOBOU U OTEYECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpaA M OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NESATENbHOCTH MIPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIY B IIPOLIECCE 3TOW y4eOHON JeaTeNbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MHUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3AMOCBA3AX
YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, O pOJIM XUMHUHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHUH 110 XHMHU, HeO6XOI[I/IMHX JUIA
00BACHEHHS Ha6.]'IIOI[aeMLIX IIpoHeCCoOB U HBHGHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSTEIILHOM pa6OTBI C y‘IC6HHMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypOﬁ, JOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTH, K OCOBHAHHOMY BLI60py
HaITpaBJICHHOCTHU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI [IGHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUNA U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUS]
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBUiI 0€30MaCHOCTH MPH 0OPALIEHUH C
XMMUYECKUMU BEIIECTBAaMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) mHTEepeca K MPaKTUIECKOMY U3y4EeHUIO Mpodeccuii U Tpyaa pa3IndHOro pojia, YBaKCHUE K TPYLY H



pe3yibTaTtaM TpyJAOBOM NEATETbHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYATbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCIIEIIHOM
npo(hecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B

npodeccuoHaIbHOU cpene;

JKOJIOTHYeCKOI0 BOCIIMTAHUSA

9) 9KOJIOrMUYECKH 1eJIECO00Pa3HOTO OTHOLICHUS K MIPUPOJIC KaK MCTOYHUKY J)KU3HU Ha 3eMiie, OCHOBE e
CYIIECTBOBAHMS, TOHUMAHUS [IEHHOCTHU 37I0POBOTO U OE€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBuiI 0€30TaCHOTO MOBEACHUS MTPH PadOTE C BEIIECTBAMH, a TAK)XKE B CUTYALIUAX, YTPOKAIOIIUX 3JOPOBBIO
W KU3HU JIFOJICH;

10) crtocoOHOCTH IPUMEHSTh 3HAHHS, TI0JTydaeMble PH U3YYCHUH XUMUH, JUISl PEIICHNUS 3aJ1a4, CBSI3aHHbBIX
C OKpYXKarollel MMPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3HAHMS
IJ100aJTBHOTO XapaKTepa 3KOJOTUYECKUX MPOo0IeM U IyTell UX peleHus IOCPEICTBOM METOJ0B XUMUU;

11) 5K0JIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSl M B MO3HABATEIbHOM, KOMMYHUKATHUBHOW U

COIIMAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJCISIOT 3HAUUMBIC TSI JOPMHUPOBAHUST MHPOBO33PEHHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YIEOHBIX MTPEMETaX U MO3BOJISIOT Ha OCHOBE 3HAHHI U3
3TUX IpeaMeTOB GOPMHUPOBATH MPEACTABICHHE O LIEJIOCTHOM HAy4YHOU KapTHHE MUPA, U YHUBEpCaIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHBHBIC), KOTOPBIE 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MetanpeameTHbIe pe3yIbTaThl OCBOEHUS 00pa30BaTeIbHON MPOrpPaMMBbI 110 XUMUU OTPAXKAIOT OBJIAJICHUE
YHHUBEpPCaJIbHBIMU [T03HABATEIBHBIMU JICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKHUMH JeHCTBHSMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMUYCCKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEpUU 71 KilacCu(UKALUK XUMUYECKUX BEIIECTB U XUMUUECKUX PeaKuii; yCcTaHABINBATh MPUIHMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOBI U 3aKIIIOUCHUS;

2) yMEHUEM MPUMEHSTh B MPOLIECCE TO3HAHMS TIOHSTHS (ITPEAMETHBIC U METAaNPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIONB3yeMble B XUMUHU, TIPE0OPA30BHIBATh IUPOKO MPUMEHSIEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKas hopMmyna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBIABISATH M XapaKTEPH30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 00ObEKTOB
— XMMHYECKHUX BEIIECTB U XMMHUECKUX PEaKIUii; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, TPUUUHHO -
CJIEJICTBEHHBIE CBSI3U U MMPOTHUBOPEUMS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IPeAsiaraTb KpUTEPUHU IS
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMil; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIee OIXOASIINN C YIETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccJIe10BaATEILCKHMHU AeHCTBUIMH



3) YMCHHUEM HUCIIOJIB30BAaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, @ TAKKC B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUINOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX CY)KIIGHI/II\/'I;

4) mproOpeTeHne OMbITa MO TIAHUPOBAHUIO, OPTaHU3AIUU U IPOBEICHUIO YICHHYECKUX IKCIICPUMEHTOB!
yMeHHe HaOJII0/1aTh 3a X0I0M IIpoIiecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH €r0 Pe3yiabTar, GOPMyIHpPOBATH
0606H_ICHI/ISI " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABJIATH OTYET O
poJieIaHHOM paboTe;

Paboroii c undopmanuei

5) ymeHreM BbIOMPATh, aHATM3UPOBATH M HHTEPIPETHPOBATH HH(POPMALIHIO PA3IUYHBIX BHUIOB U (HOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAs JIMTEpaTypa XUMUUYECKOTO
COJIepKaHus, CIIpaBOYHbIE TTOCOOus, pecypchl HTepHEeTa); KpUTHYECKH OIEHUBATH IPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM IPUMEHSATH Pa3IMYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHDOpMAIMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUST YI€OHBIX M TT0O3HABATEILHBIX 33/1a4 OTIpe -
JENEHHOTO THIA; TPUOOPETEHHE OMbITa B 00JIaCTH MCIOJIb30BaHUS HH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY TIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATh
penaemMble 3aJ]a9i HECIIOKHBIMHA CXEMaMU, JuarpaMMamu, IpyruMu popmaMu rpaduku U Ux
KOMOHWHAIUSAMU,

7) yMEHHEM HUCIIOJIb30BaTh U aHATM3HUPOBATH B MPOIECCce YIeOHOM U NCCIIEA0BATEIbCKOM AeITETbHOCTH
MH(POPMAITHIO O BIUSHUM TPOMBIIIJIEHHOCTH, CETECKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarollel TpUPOTHOMN CpeIbl;

YHuBepcaIbHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) ymeHmeM 3a1aBaTh BOIPOCH (B XO/1€ AUAIOra W/UIH JTUCKYCCHH) 0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpOBaTh CBOM MPEJIOKEHHUS OTHOCHTEIBHO BBITIOJTHEHUS PETIOKEHHON 3a/1a4u;

9) mproOpeTeHNE OTbITA IPE3CHTAIIMN PE3YIbTATOB BBHITIOJIHEHHSI XMMHUYECKOTO SKCIIEPUMEHTA
(JrabopaTopHOTO OIBITA, TA00PATOPHOK PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM M HCCIIEI0BATEIbCKOM
JESTETbHOCTH MIPU PEIICHUN BO3SHUKAIONIUX Mpo0IeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeieICHNuEe KPUTEPUEB 110 OIIEHKE KaueCTBa BBITIOJIHEHHON PabOTHI U JIp.);

YHHBepcaJILHLIMI/I PeryjJiasTuBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIN ACATCIBHOCTH, IINIAaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCHHO)KeHHLIﬁ AJIrOPHUTM JeUCTBUM IIpH BBIIIOJIHCHHUH 3aJaHui ¢ y‘IéTOM MOJIyYCHUA
HOBBIX 3HaHUM 00 HU3y4acCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOT'O
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeI[MCTHOﬁ o0Oiactu «XI/IMI/Iﬂ», BU bl ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD Y O0YYAIOIIMXCS CIACTYIONTUX YMEHHIA:

1) packpvisame cmbici OCHOBHBIX XUMHUYECKHX TIOHSATHIA: aTOM, MOJICKYJ1a, XAMHUUECKHUI 3JIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi JA0Js
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKUCIICHHSI, XUMHUYECKas PEAKIIHs, KIIACCU(DUKALIUS PEAKIUi: peakiuu
COCIMHECHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M HJIOTEPMHUYECKUE
peakuuu; TeroBor 3 (EKT peakuu; Aapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pauyc
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JA0J1s BenlecTBa (IIPOLIEHTHAsI KOHIICHTPAIIUsI) B paCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATHIA (CM. T1. 1) ¥ IPUMEHSTH 3TH MOHSITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzosamv XUMUIECKYIO CHMBOJIMKY JUISI COCTaBACHUS (DOPMYIT BEHIECTB U YPaBHEHUH XMMHUYCCKIX
peaKuuii;

4) onpedensimb BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIIEHb OKUCIICHUS
2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K ONMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BUJI XUMUIECKOH CBSA3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATh IOHUMAaHKE
MEPUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIoKeHus B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/Ipo; OMKMCHIBATh M XapaKTepU30BaTh TaOIUIHYI0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJIBIIKME IEPUOIBI; COOTHOCUTh 0003HAYCHH S, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ileproanueckas cucreMa xumMudeckux aeMeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps siipa, 0011ee YUCII0 ANEKTPOHOB U
pacnpesesieHue UX Mo dJIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIESCKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA;, XAMHUYCCKUE Peakiuu (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxkmepuzosamv (onucvléams) OOIIKE XUMHUECKHE CBONCTBA BEIICCTB Pa3InYHBIX KJIACCOB,
MOATBEPIK/1asi ONIMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIUIA;

8) mpoecnoszuposéams CBONCTBA BELICCTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILICHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) ebiuucsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MACChl BEIIIECTB; MACCOBYIO JI0JIFO
XMUMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COeTUHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHYECKOM peaKiuu;

10) npumensimo OCHOBHBIEC OTIEPAIIUH MBICITUTEIBHON AESTETHHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBSA3EH — I
M3Yy4YEHUsl CBOKCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOJICIMPOBAHKE, SIKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIH);

11) creoosamsb ipaBUIIaM MOJIB30BAHUS XUMUUECKOM MOCYI0H M 1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJIHEHUIO 1a00PaTOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM /10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (JakMyc, heHondranent, MEeTUIOPAHXK U JIp.).



KaJ’IeH}IapHO-TeMaTI/I‘{eCKoe IJIAHUPOBAHUE€ YPOKOB XUMHUHU B 8 kaacce.

Ne Tun ypoka. ILnanupyeMsble pe3y/abTaThl
Tema ypoka OcHOBHBIE JINYHOCTHEIE IIpeamerHbie MertanpeamMeTHbie Jdar | Jom
NOHATHUS a J3an.
ypOKa.
Pa3nen 1. HauajibHble NOHSITUS M 3aKOHBI XUMHUH. (20 yacoB)
1 BBouHbIi1 Ypok dopmupoBaHHE OOBACHSIOT POJTh Pecynamuenvie: miianupyot
HHCTpYKTaxX 1o Th (hopMUpPOBaH | HHTEIUIEKTYaTIbHBIX XUMHYECKUX 3HAHUW | MOCIIEI0BATEIIbBHOCTh CBOUX ACHCTBUH U
pu pabote B YS HOBBIX YMEHUH: B JKU3HH YEJIOBEKa MIPOTHO3HUPYIOT UX PE3YINIBTAT.
KaOWHETe XUMUHU. 3HaAHUH aHAJIM3UPOBATH YMEIOT: llosnasamenvhble. BBIABUTAIOT apTyYMEHTHI,
[Ipeamet xummum. WJUTFOCTPAIIH WCIIOJIH30BaTh yCTaHaBJIMBas MPUYNHHO-CIIC/ICTBECHHBIC
Ponp xumuu B xu3HU ydeOHHUKa. MOHSTHUS TIPU CBSI3U M@Ky U3y4aeMbIMU SIBIICHUSMH,
YEJI0BEKa. HcnpiThIBalOT yueOHO- | XapaKTEepUCTUKE U3BJIEKAIOT HEOOXOIMMYIO HHPOPMAIUIO U3
MMO3HABATEHHBIN BEIIIECTB MIPOYUTAHHOTO TEKCTA.
HWHTEpEeC K HOBOMY Kommynuxamusnwvie: yMeroT GopMyaupoBaTh
ydaeOHOMY MaTepuany CcOOCTBEHHOE MHEHUE, apTyMEHTHPOBATH
1 crioco0aM perieHus CBOIO TOUKY 3pEHUS, OTCTaNBaTh €€ HEe
HOBOH 3a1a4u BpaXJICOHBIM TSl IPYTUX 00pa3oM; BIAJCIOT
MOHOJIOTHYECKON W JUAJIOTMYECKOM
dbopmamu peun.
2 MeTtone! u3yueHus VYpok dopmupoBaHHe XapakTepu3yroT Pecynamuenvie: mIanHupyoT
XUMHH (bopmuposan KOMMYHHUKATHBHBIX OCHOBHBIE METOIBI MOCJIEIOBATEIILHOCTh CBOUX JIEHCTBUN U
13 HOBBIX KOMIIETEHTHOCTH B U3y4YEeHUs IIPOTHO3HUPYIOT UX PE3YINIbTAT.
SHatH oOLIeHNH U €CTECTBEHHO- llosnasamenvhbie: BBIABUTAIOT apTyMEHTHI,
COTPYIHUYECTBE CO Hay4YHBIX yCTaHaBJIMBasl IPUYMHHO-CIIEICTBEHHbIE
CBEpPCTHUKAMM. JUCLUTIINH. CBSI3U MEXy U3y4aeMbIMU SIBIICHUSAMM,
dopmupoBaHUE [TpuBOIAT IpUMEPHI | U3BIIEKAIOT HEOOXOIUMYIO HHPOPMAIUIO U3
WHTEJUIEKTYyaJIbHbIX MarepuaibHbIX U MIPOYUTAHHOTO TEKCTA.
YMEHUU: 3HAKOBBIX UJIU Kommynuxamusnule: ymeroT GopMynupoBaTth

aHAJIM3UPOBATh TEKCT
yueOHHMKa

CHMBOJIBHBIX
Mojieneit. coouparoT
00BbeMHbIE U
IIapOCTEPIKHEBHIE
MOJIETTH HEKOTOPBIX
XAMHUYECKHX
BEIIIECTB.

coOCTBEHHOE MHEHHUE, apTYMEHTHPOBATh
CBOIO TOYKY 3PEHHUsI, OTCTAaUBATh €€ HE
BpaXXJI€OHBIM I JPYTUX 00pa3oM; BIaACIOT
MOHOJIOTHYECKON M JUAJTOTHYeCKOU
dbopmamu peun.




ArperaTtHbie Ypok DopmMUpyrOTCS Paznuuaror Tpu Pecynamuenvie: Ydarcs onpenenars Leib

COCTOSIHHS BEIICCTB | QOPMUPOBAH | orpeTcTBEHHOE arperaTHbIX CBOEH J1eATEIbHOCTH, HA OCHOBE
?}’:;?E’IX OTHOIIEHHE K YIEHHIO, | COCTOSHHUS COOTHECEHHS TOTO, UTO y’Ke YCBOEHO, H TOTO,
TOTOBHOCTh U BEIIIECTBA. YTO €I1I€ HEU3BECTHO, CAMOCTOSATEIHHO
CIIOCOOHOCTH K YCTaHABIUBAIOT JBUTATHCSI 110 33JJAHHOMY TUIaHY, OIICHUBATh
CaMOPa3BHUTHIO U CBSI3M MEXKJy HUMU | U KOPPEKTUPOBATH MOJTYyICHHBINA PE3yIbTAT.
caM000pa30BaHUIO HA | HA OCHOBE Iloznasamenvhovle: BBIIBUTAIOT APTYMEHTHI,
OCHOBE MOTHBAIIMH K | B3aMHBIX yCTaHABIIMBasI MPUYUHHO-CIICACTBCHHBIC
00y4YeHUIO U MIEPEXOJIOB. CBSI3M MEXK/y U3Y9aeMbIMU SIBJICHUSMH,
MTO3HAHUIO; Habmonator U3BJIEKAIOT HEOOXO0IMMYIO HHPOPMAIUIO U3
KOMMYHHKATHBHAS XUMHUYECKUAN MPOYUTAHHOTO TEKCTA.
KOMITETEHTHOCTh B IKCIIEPUMEHT U Kommynuxamusnoie: opMupyroTcs
oOIIeHNH U JICNIAOT BBIBOJIBI HA | PEUEBBIC YMEHHS: Yy4aTcs BBHICKA3bIBATh
COTPYIHHYECTBE CO OCHOBE CYXJICHHS C UCITOJIb30BAaHHEM (DU3HUECKUX
CBEPCTHHKAMH B HAOJTIOICHUH. TEPMHUHOB U TIOHITHH, (POPMYTUPOBATH
rporecce BOIIPOCHI ¥ OTBETHI B X0J1€ BHITIOJTHCHHS
00pazoBaTebHON 3a/laHusl, OOMEHUBATHCSI 3HAHUAMHU MEXIY
JeSITeTbHOCTH. YJIEHAMH TPYIIBI TS TPHHSATHS
3((PEeKTUBHBIX COBMECTHBIX PEIICHUI.
IIpaxkmuyeckasn Ypok- DopMUpPOBaAHUS OnpenenstoT Pezynamusnuvie: mpeoOpa3yroT
% 0c MPAKTUKYM | KOMMYHHUKaTHBHBIX OCHOBHOE NPaKTUYECKYIO 33/1a9y B TIO3HABATEIBHYIO,
1a6ODAMODHIM KOMIIETEHTHOCTH B XHUMHYECKOE OCYIIECTBIISIIOT TI03HABATENBHYIO pedaeKcuio
060pVO0BaAHIEM. OOIICHUY U o0opynoBaHue. B OTHOIICHHH JCUCTBUH IO PEIICHUIO
IIpasuna mexnuxu COTPYTHHYECTBE CO 3HAIOT MpaBuia MO3HABATEJIbHBIX 33/1a4.
besonacrocmu npu CBEPCTHHUKAMH. TEXHUKUA Tloznasamenvhvle: NAXOT ONPEACTICHUS
% o 0€301aCHOCTH TIPH MOHSATHUSIM, MOTYT HAWTH CHIOCOO pelICHUs
Kabunemey. pabote B npoOJIeMHOM 3a1auu
XUMHAYECKOM Kommynukamuenwie: y4acTBYIOT B JHAJIOTE,
kabuHete. PaboTaloT | KOJIEKTUBHOM OOCYXIEHUU MTPOOIIEMBI,
¢ 1a00PaTOPHBIM BJIQJICIOT MOHOJIOTHUECKOW M THAJIOTUYECKOM
o0opynoBaHueM 1 dbopmamu peun.
HarpeBaTeIbHBIMU

npubopamu B
COOTBETCTBUHU C
npasunamu Th.

dusuyeckue Omnpenensts obume Paznuyaror Pecynamuenvie:yMeHE COOTHOCUTH CBOU
ABJICHUSA B XUMUH JUIsL BCEX U dusnueckue u JICHCTBHUS C INIAHUPYEMBIMH PE3YJIbTATAMHU,




UHAUBUAYAJIbHBIC
npaBuiIa paboThl

XUMHUYCCKUEC
SABJICHHUSA, YUCTBIC
BCIIIECTBA U CMECH.
Knaccupunupyror u
HPUBOIAT IIPUMEPBI
cMeceil.

OCYIIECTBIISATh KOHTPOJIb CBOEH
JESITEILHOCTH B IIPOLIECCE JOCTHKEHUS
pe3yabTaTa, ONpeeNsaTh CIIOCOOBI IEHCTBUI
B paMKax MpeI0KEHHBIX YCIOBUN U
TpeboBaHUM, KOPPEKTUPOBATH CBOU
JIEWCTBUS B COOTBETCTBUU C U3MEHSIOLICHUCS
CUTYaIIMEH, OLICHUBATh PE3YJIbTAThI PEIICHUS
MOCTaBJICHHBIX 3a/1a4 U Jp.
llosnasamenvuvle:YeTkoe PEACTABICHUE O
«pU3NUECKUX ABJICHHUIXY, «XUMUUECKUX
ABJICHUAX(PEaKIUAX)»; IPUMEHATh UX Ha
MpaKkTUKe; YMEHHUE CO3aBaTh, MPUMEHSTh U
npeoOpa3oBbIBATh 3HAKU U CUMBOJIBI, MOJIEIIH
Y CXEMBI ISl pEeIIeHUs] YIeOHBIX U
MO3HABATENIBHBIX 3371249, UCIIOJIb30BaHUE
OCHOBHBIX HHTEJUICKTYaIbHBIX OTICPAITHIi:
aHaJn3 U CUHTE3, CpaBHEHHE, 0000IIEeHHE,
BBISIBJICHHE IPUYUHHO-CJIEICTBEHHBIX
CBs3€il, MOMCK aHAJIOTOB; (POPMUPOBAHHE U
pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH
HCII0JIb30BaHUs HH(POPMAITMOHHO-
KOMMYHUKaIIMOHHBIX TexHojorui (MKT-
KOMIIETEHIIH ); UCIOJIb30BAHUE PA3IUYHBIX
VMCTOYHHUKOB IS ITOTYYEHUSI XUMUYECKON
uH(pOpPMaIMU; TOCTAHOBKA U
dbopMynupoBaHHe LENH U 33714 YPOKa;
dbopMynupoBaHHE U apTryMEHTAIUs JIUYHOTO
MHEHHS.

Kommynuxamuensie: 0CO3HAHHO U
MIPOU3BOJILHO CTPOUTH PEUEBOE
BBICKa3bIBaHUE B YCTHOU (hopme;
apryMEHTHPOBAHO OTBEYATh HA BOIIPOCHI,
000CHOBBIBATH CBOIO TOUKY 3pEHUS; CIYILIATh
Y TIOHUMATh Peub JIPYruX; BCTYNATh B
yueOHOE COTPYIHUYECTBO C YUUTETIEM H
OJHOKJIACCHUKAMHU, OCYIIECTBIISATh




COBMECTHYIO JE€ATENbHOCTD B IIapax, Ipymnmax
U Jp.

6 lIpakmuueckas Ypok- dopmupoBaHue 3HaroT npasuia PezynsamusHule: TUTaHUPYIOT CBOIO paboTy,
paboma Ne2. Ananuz IIPAaKTUKYM | ITIO3HABATEJIbHBIX oOparieHus ¢ CaMOCTOSITENIbHO KOHTPOJIUPYIOT BPEMS
Nno46bL. UHTEPECOB U MOTUBOB, | J1a0OPaTOPHBIM BBIIIOJIHEHUSI PA3JIMUHbIX 3a/IaHUM.

HaIpaBJIEHHBIX Ha 000pyI0OBaHUEM, llo3nasamenvhvie: 1at0T ONPECIICHUS
u3ydeHne GU3NIECKUX | CIIOCOOBI pa3eNICHNs | IOHATHUSAM, OCYIIECTBIISIOT CPaBHEHHE,
Y XUMHYECKIX OJTHOPOHBIX CTPOST JIOTUUECKUE LETIOYKU PACCYKICHUM,
SIBJICHUH. cMecen. AQHAJIM3UPYIOT UCTUHHOCTD YTBEPKICHUN
YMeroT NpoBOAUTh | M3Y4YAIOT SBJICHUS HA MPAKTUKE.
paznenenueM cMmecell | Kommynuxamugnole: CroCOOHBI OOBEKTUBHO
(buIbTpOBaHUEM U OIICHUBATh JPYTOro.
BBIITAPHBAHUEM.

7 ATOMHO- Kombunanpo | ®opmupoBanue OOBACHSIOT, YTO Pezynamusnuvie: mpeoOpa3yrot
MOJIEKYJIApHOE BaHHBIN MO3HABATEIbHBIX TaKO€ XUMUYECKUI MPAKTUYECKYIO 33/1a4y B MO3HABATEIbHYIO,
Z;:ﬁg;iannqecme YpOK HHTEPECOB, 3JIEMEHT, aToM, OCYLIECTBIIAIOT NO3HABATEILHYIO PedieKcHio

HaIpaBJIEHHbIX Ha MOJIEKYIIa, B OTHOIIEHHUH JIEHCTBHI 1O pEIIeHUIO
M3Yy4eHHE 3aKOHOB AIJIOTPOTIHSI, MOHBL. | TO3HABATEJIbHBIX 33/1au.
XUMHH, Paznuyatot npocteie | [lo3Hasamenvuvie: yCTAaHABIUBAIOT
WHTEJUIEKTYyaJTbHBIX U CJIOKHBIE MPUYNHHO-CJIC/ICTBEHHBIE CBSI3U MEXTY
YMEHHI BEIIIECTBA, BEMIECTBA | COCTABOM MOJIEKYJ U CBOMCTBaMU
aHAJIU3UPOBATH MOJIEKYJIIPHOTO U AITOTPOTHBIX MOAM(PUKAINI KUCIOPOA.
uHGbOpPMALIUIO U HEMOJIEKYJIIPHOTO Kommynuxamugnvle: GopmMynupyroT
JIeNIaTh BBIBOJIBI. CTpOEHUs OCHOBHBIE TTOJIOKEHHSI aTOMHO-
MOJIEKYJISIPHOTO YUCHHS.

8-9 3HAaKH XUMHYECKUX Kom6unupo | ®opmupoBanue HaspiBatoT u Pecynamusnvle: craBat yueObHyI0 3aa4y Ha
SICMCHTOB. BaHHBII MO03HABATEJbHBIX 3aMKChIBAIOT 3HAKM | OCHOBE COOTHECEHHS TOTO, UTO yXKe
H%DHOHH%ISIKM YpOK UHTEPECOB, XD. onuCHIBAIOT U3BECTHO, M TOTO, YTO €II¢ HEU3BECTHO;
lT\f[I eggél; egﬁ a HaIpaBJIEHHBIX HA CTPYKTYpPY TaOIUIbl | IPOrHO3UPYIOT PE3yAbTaT YCBOCHUS 3HAHUM,

U3y4YeHHE XD. 00OBACHSIOT OIICHUBAIOT PE3yJIbTaThl PaOOTHI.
OKPY)KAIOILIETO MUPA, | STUMOJIOTHYECKUE ®opmupoBanue UKT - KOMIIeTEeHTHOCTH.
yMeHue Hayasa Ha3BaHUU Tlo3nasamenvHule: XapaKTEPU3yIOT
aHaJIM3UPOBATh XD U UX OTHIENBHBIX | HH(OPMAIINIO, KOTOPYIO HECYT 3HAKU XO.

UH(pOpMALIUIO U
JIeTIaTh BBIBOJIBL.

aTOMOB.

Kommynukamuenvie: yq4acTBYIOT B TUajiore,
CJIYLIAIOT U MOHUMAIOT JIPYTHUX,
BBICKA3bIBAIOT CBOIO TOUKY 3PEHHUS I10
MIOBOJly pacCCMAaTPUBAEMOTr0 BOIIPOCA.




10-11 | Xumuueckue Hzyuarom Pezynamusnvle: cTaBat yueOHyI0 3a1a4y Ha
(bopMyIBL. Xumudeckue OCHOBE COOTHECEHHUS TOTO0, YTO YKe
NOHAMUSL: U3BECTHO, M TOTO, YTO €II¢ HEM3BECTHO;
OTHOCHUTEIIbHAS IPOTHO3UPYIOT PE3YyNIbTAT YCBOCHUS 3HAHHIA,
aTOMHas U OIICHUBAIOT PE3yJbTATHI PAaOOTEHI.
MOJIEKYJISIpHas ®opmupoBanne UKT - KOMIETEHTHOCTH.
macca, xumuueckast | [loznasamenvhvie: XapaKTepU3YIOT
dopmyna; uH(OPMAITHIO, KOTOPYIO HECYT (hOPMYITBI
onpeoensom: BEIIECTB.
Ka4eCTBEHHBIN 1 KommyHnukamugnvie: yaacTBYIOT B AHAJIOTE,
KOJINYECTBEHHBIN CIIYIIAIOT U MOHUMAIOT JIPYTHUX,
COCTaB BEUIECTBA 110 | BHICKA3BIBAIOT CBOIO TOUYKY 3PEHHUS IO
XUMHYECKOH MIOBOJY pacCMaTPUBAaEMOT0 BOTIPOCA.
(opmyue;
BLIYUCTAIOM
OTHOCHUTEITbHYIO
MOJICKYISIPHYIO
Maccy BEIIeCTBa;
Pa3nnuarotr nHIEKChI
1 KO3 OUITUEHTHI.
12-13 | BanenTHOCTb Ypox - dopmupoBaHue OOBACHSIOT, YTO Pezynamusnvie: naHUPyIOT CBOIO padoTy,
MPaKTUKYM | TIO3HABaTEJIbHBIX TaKO€ BaJEHTHOCTb. | CAMOCTOSITEILHO KOHTPOJIUPYIOT BpeMsI
UHTEPECOB U MOTUBOB, | MOHUMAIOT BBITIOJTHEHUS! PA3JIMYHbIX 3a/IJaHUM.
HaIpaBJIEHHBIX HA oTpaxeHue nopsaka | OBiaseHne 0OCHOBAM UCCIIEA0BATEIbCKOM
U3y4YeHUU COEIMHEHUS aTOMOB | JAESTEIbHOCTH.
OKPY)KAIOILIEr0 MUpa. | B MOJIEKYyJIax IloznasamenvHule:
CriocoOHOCTB K BEIICCTB YMEI0T cocTaBisATh GOPMYIbl COSTUHEHUN
CaMOPa3BUTHIO. MOCPEJCTBOM 0 BaJICHTHOCTH U OIPENIEISIFOT BAJIEHTHOCTD
CTPYKTYPHBIX aJeMeHTa 1o Gopmyrie ero coeiMHeHus
dbopmyi.. Kommynukamusnvie: crnocoOHbI
00BEKTUBHO OLIEHUBATH APYroro
14 XUMHYeCKne Kombunupo | ®opmupoBanue 3HatoT onpenenenue | Peeynamugnvie: IpeoOpaszyroT
peakuuu. [lpu3Haku | BaHHBIH OTBETCTBEHHOTO HOHATHUS NPaKTUYECKYIO 33/1a4y B IIO3HABATENBHYIO,
U YCIIOBUS MX YPOK OTHOILIEHUS K yueOe, «XUMHYECKast OCYILECTBIISIOT MO3HABATENBHYIO pedaeKcuio
MIPOTEKaHMS. CIOCOOHOCTH peakuus», NPU3HAKK | B OTHOLLIECHUH JCHCTBUH 10 peIIeHUIO
oOyyaromuxcs K U YCIIOBHS MIO3HABATENbHBIX 3a/1a4.

BO3HUMKHOBCHHUSA U




CaMOpa3BUTHIO U TEUYEeHUs llo3nasamenvhule: NAOT ONpeACICHUS
camo00pa30BaHUIo. XUMHYECKUX MOHATHUSAM, MOTYT HAUTH CIOCOO peIIeHus
peaKLuii, TUIIbI npoOJIEMHOM 3a1aun
peakuuii no Kommynuxamusnule: ydacTByIOT B AUAJIOTE,
HOTJIOIIEHUIO WIH KOJJICKTHBHOM OOCYKICHUU TIPOOIIEMBI,
BBIJICJIICHUIO BJIAJICFOT MOHOJIOTHYECKON U AUATOTHYECKOMN
SHEPIUU. dbopMamMu peun.

15-16 | 3akoH coxpaHeHUs Ypok dopmupoBaHHe 3HatoT onpezenienue | Pezcyniamuenvie: CTaBsIT yueOHbIC 3a/1a41
Macchl BEIIECTB. (hOpMHPOBAH | orpeTCTBEHHOTO XUMHYECKUX (caMOCTOSITENTbHO, IPH MTOMOIIH YUUTEINS),
XUMUYECKHE VS HOBBIX OTHOIIEHUS K YYCHHUIO | YPaBHEHUIA, TUTAHUPYIOT YUEOHYIO IeSITebHOCTB,
peaxiuu. SHatmn HCIOJIB3YS 3HaYCHUE OIICHUBAIOT MPABMIILHOCTH BBITIOJTHEHUS

CHEIHAJIbHO ko3 dunmenra B JCHUCTBUI ¥ BHOCAT B HUX KOPPEKTHUBEI.
oJ00paHHbIe XUMHYECKUX llo3nasamenvHule: CTPYKTYPUPYIOT TEKCT,
cpeacTBa. YMeHue YpaBHEHHSX. YMEIOT | BBIJEISS B HEM BTOPOCTETICHHYIO U TJIAaBHYIO
OIICHUTH CTETICHb COCTaBIISITh nH(pOpPMaLIHIO, AIOT OIpe/ieIeHHE
ycIiexa WM Heycriexa | ypaBHEHHsS peakIuil | MOHSATHSM, YyCTaHABIMBAIOT IPHYNHHO-
CBOEH JIeTEIbHOCTH Ha OCHOBE 3aKOHa CJIEICTBEHHBIE CBS3H.
COXpaHeHusi Macchl | KommyHukamuenwvie: yMEIOT C TOCTaTOYHOM
BELIECTB, MOJIHOTON ¥ TOYHOCTHIO BBIPAXKaTh CBOU
paccTaBisTh MBICIIH, BJIaJICIOT MOHOJIOTHYECKON U
K02 PHUIHECHTEHI. JIuarorudeckor popmamu pedn
17-18 | Tumpl XUMHYECKHUX Ypok JanbHeimee Knaccudunupyror Pezcynamusnuvie: camocTOSATEIEHO
peaxuuit ¢dbopmupoBan | popMupoBaHUe XUMHYECKUE bopMynUPYIOT 3aJIJaHUE: ONPEACTSIOT €ro
1Sl HOBBIX MI03HABATEJILHOTO peaxIyu 1o 1eJ1b, TUTAHUPYIOT AITOPUTM €ro
3HAHUI UHTEpeca. MPU3HAKY YKCIa U BBITIOJTHEHHSI, KOPPEKTUPYIOT paboTy 1o
dopmupoBaHue COCTaBa PEareHTOB U | XOJY €r0 BHIMOJHEHHUS.
KOMMYHUKATUBHOU MPOIYKTOB. Ilo3nasamenvHule: NAOT oNpeAeIcHUS
KOMIIETEHTHOCTH B XapaKTEepU3YIOT POJib | MOHATHSIM, OCYIIECTBIIIOT CPAaBHEHUE
oOLIeHNH U KaTaJn3aTopoB B 00BEKTOB, CAMOCTOATEIHLHO BbIOUpast

COTPYJIHUYECTBE C
OJTHOKJTACCHUKAMH B
nporecce yueOHo
JeSITEITbHOCTH.

nporekanun XP

KPUTEPHHU ISl 3TOTO, HAXOAAT HH(POPMALIUIO
C MCII0JIb30BaHUEM PECYPCOB OMOIMOTEK U
cetu MHTEpHET.

Kommynukamusnwvie: BCTynaroT B AMAJIOT, a
TaKXe y4acTBYIOT B HaOJIIOAIOT U
OIUCBIBAIOT XMMUYECKUN DKCIIEPUMEHT C
IIOMOILIBIO PYCCKOTO SI3bIKA U S3bIKA XUMHUH.




19 [TosTopenue n Ypok HanpHeiimee YMeET NpuMEHsITh Pezynamuenvie: camoCTOATEIBHO
0000ICHNEC TEMBL. opmupoBan (dopmupoBanue 3HaHUA, YMEHUS U (bopMyIUpPYIOT 331aHUE: OMPEIEISIOT €To
Ilozroroska k W31 HOBBIX MI03HABATEIHHOTO HaBBIKU TIPU eI, IIAHUPYIOT aJITOPUTM €T0
KOHTPOJIBHOU paboTe. | 3HAHUI

UHTEpeca. BBINOJIHEHUN BBITIOJIHEHHSI, KOPPEKTHPYIOT paboTy 1O
dopmupoBaHue TPEHUPOBOYHBIX XOJy €TO BBITIOJTHEHHUSI.
KOMMYHHUKATHBHOU YIPKHEHUN U lloznasamenvHule: NaOT ONpeAeICHUS
KOMITETEHTHOCTH B 3alaHAN MOHSATHUSIM, OCYILIECTBIISIOT CPAaBHEHHUE
oOLIeHNH U 00BEKTOB, CAMOCTOSATEILHO BbIOKpast
COTPYIHUYECTBE C KPUTEPHH ISl ATOTO, HAXOAAT HHPOPMAITUIO
OJIHOKJIAaCCHUKaMH B C UCMOJIb30BaHUEM PECYPCOB OMOINOTEK U
nporecce y4eOHo — cetu MHTEpHET.
MCCIIEI0BATEIIbCKOM Kommynuxamuenvle: BCTynarT B 11ajor, a
JeITEeITbHOCTH TaKXXe YJ4acCTBYIOT B KOJUIEKTUBHOM
00CYyX/IEHUH BOIIPOCOB, YIaCTBYIOT B
JICKYCCHH, BIIAJICIOT MOHOJIOTHYECKOW U
JHAJIOrM4ecKoi opMamMu peym.

20 KonTpoubnas Ypok HanpHeiiee YMeroT npuMeHsITh Pezynamuenvie: camOCTOSTEIBLHO
pabora Nel KOPpEeKIK | GOpMHpPOBAHUE 3HAHWS, YMCHUS U GopMyYIHPYIOT 3aaHuE: ONMPEICIIIOT €0
«HauanbHble ¥l TIPOBEPKH | TI03HABATEIILHOTO HaBBIKH, 11€J1b, TUIAHUPYIOT AITOPHTM €T0
NOHSITUS] XUMH I 9

3HaHUH HHTEpeca, MOJTyYeHHbIE B BBITIOJTHEHM I, KOPPEKTUPYIOT paboTy Mo
(dhopmupoBanue XOJIEU3yYECHUS XOJy €ro BBITIOJIHEHUS.
XUMHUYECKOH JTAHHOU TE€MBbI, TPU llosnasamenvuble: AAIOT ONPEACICHUS
KYJIbTYPBI. BBINOJIHEHU U MOHSITHSIM, OCYIIIECTBIISIIOT CPABHEHHE
dopmupoBaHue KOHTPOJIbHOM 00BEKTOB, CAMOCTOSATEIHLHO BbIOUpast
KOMMYHUKATUBHOU paboTBhI. KPUTEPUU Ui 3TOr0, HAXOAAT HH(OPMALIHIO
KOMIIETEHTHOCTH B C UCMOJIb30BAaHUEM PECYpPCOB OUOINOTEK U
oOLIeHNH U cetu MHTEpHET.
COTPYJHHYECTBE C KommyHnukamusHvle: BCTYnaroT B AUAJIOT, a
OJIHOKJIACCHUKAaMH B TaK)Ke y4acTBYIOT B KOJUIEKTUBHOM
nporecce yueOHoit 00CYXJIEHIH BOIIPOCOB, YYaCTBYIOT B
JEeSITeIbHOCTH. JUCKYCCUU, BIIA/ICIOT MOHOJIOTHYECKOU U
JMAJIOTHYecKO opMamMu pedn.

Paspnen 2. Baxuneiimime npeacraBuTe/ M Heoprannieckux Bemects. KosmmuectBenHble oTHOMEeHUs B xumuu (18 yacos)

21 Bosnyx u ero coctaB. | Ypoxk OpueHTupyroTcs: B XapaxkTepusyroT Pecynamusnvle: 0CO3HAIOT TO, UTO yKe

(opMUpOBaH | HDAaBCTBEHHOM 00BbEMHYIO JI0JTIO YCBOEHO U TO, YTO €Ul HY’KHO YCBOUTb, Ha
COJICpKaHUU M CMBICJIE | KOMIIOHEHTOB




WSl HOBBIX COOCTBEHHBIX BO3/yXa, OCHOBE 3TOT'0 CaMOCTOSITENILHO CTaBsIT
3HAHHI MOCTYIIKOB PaCCUMTHIBAIOT €€ 10 | yuyeOHbIe 3aauu.
o0bemy 31oii cmecu. | [lo3nasamenvhvie: BOCIPUHUMAIOT
UH(POPMALIMIO Ha CIYX U BU3YaJIbHO,
CTPYKTYPUPYIOT TEKCT, BBIICIAS B HEM
BTOPOCTEIICHHYIO | TJIaBHYIO0 HH()OpMAIIHIO,
JAIOT OTIpeICTICHUE MIOHATUSM, CPABHUBAIOT
U TPYIIHPYIOT OOBEKTHI.
Kommynuxamusnwvie: onuchiBaloT 00beMHBIN
COCTaB BO3/IyXa M IIOHUMAIOT 3HAYCHUE
MIOCTOSIHCTBA 3TOTO COCTaBa JIJIsl 3I0POBBSI
22 Kucnopon. Ypok dopmupoBaHue XapakTepu3yoT Pezynsimusnvie: caMOCTOSITETHHO
(dhopmupoBaH | cmocoOHOCTH 030H KaK OTIPENIETISIOT 11eJIb YUeOHOM eI TeIbHOCTH,
YsT HOBBIX yUaImxcs K AITOTPOITHYIO TUTaH BBITIOJTHEHUS 33 aHU, OIICHUBAIOT
3HAHHH CaMOPa3BHUTHIO H MO TU(DUKAITUIO MPABWIBHOCTH BBITTOJTHCHUS 33TaHUI.
caMo00pa30BaHUIO HA | KUCIIOPOJA. Ilo3nasamenvHule: yCTaHaBIUBAIOT
OoCHOBe MoTHBanuu K | [TpoBosT, MIPHUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
00y4eHHIO U HaOJIIO1AI0T, (GU3UYECKUMHU CBOMCTBAMH KUCIOPOJa U
MTO3HAHUIO. OTIHCHIBAIOT crocobamu ero cooupaHusi.
XUMHUYECKUH Kommynuxamugnvle: ONHUCHIBAIOT
SKCIIEPUMEHT 10 buznyeckue 1 XuMU4YeCcKre CBONCTBa
MOJYYECHHUIO, KHCJIOpO/a.
coOupaHuIo U
pacro3HaBaHUIO
KHCJIOpoJa ¢
COOJIIOIEHUEM
npasui Th.
23 IIpaxmuueckas Ypoxk- dopmupoBaHUE PaGorator ¢ Pecynamusnvle: caMOCTOATEIBHO
paboma Ne3. MIPAaKTUKyM | OTBETCTBEHHOTO 1a00paTOPHBIM OTIPEEIAIOT LIeIb Y4eOHOM e TeIbHOCTH,
go 06]1112‘5:::5'” OTHONICHUS K YUEHUIO, | 000pyIOBaHUEM U IUTaH BBITIOJTHEHUS 3aaHUI, OLIEHUBAIOT
DaACnOSHABaANIE TOTOBHOCTHU K HarpeBaTeIbHBIMU MPABIJILHOCTH BBITIOJIHEHUS 3a/ITaHUM.
Kuciopooa. CaMOPa3BUTHIO. npudopamu B IloznasamenvHovle: HAOMIOAAIOT 32
dopmupoBaHue COOTBETCTBHUHU C CBOMCTBaMHU BEIIECTB U SIBJICHUSIMH,
UHTEIJICKTyaTbHBIX npaBunamu Th. MPOUCXOSIIUMHU C BEIIECTBAMH.
YMEHHI, CTPOUTH Boimonssiror KommynuxamusHule.: OUCHIBAIOT
paccyXJIeHus, MPOCTEHIIHE XUMHYECKUN IKCIIEPUMEHT, COCTABIISIOT




aHAJIN3UPOBATh,
JIeNIaTh BBIBO/IbI

pUEeMbl 00paIeHUsS
¢ J1abOpaTOPHBIM
000pyI0BaHHEM.
ColOuparoT KHCIOPOI
METOJIOM

OTHYCT IO pE3yJIbTaTaM IIPOBCACHHOT'O
SKCIICpUMCHTA.

BBITCCHCHUS
BO3J1yXa,
pAacIo3HAKOT €ro.
24 Oxkcupl. KomOunupo | ®opmupoBanue 3HatoT XuMuueckoe | Pezynamuensie: CTaBsT ydeOHbIC 3a/1a4H,
BaHHBIN HMHTEJUICKTYaJIbHBIX MTOHSTHE. OKCHJIBL. MJIAaHUPYIOT YIEOHYIO IeATETbHOCTb,
YPOK YMEHHI aHanu3a, VYMeT Ha3hIBAT. OIIEHUBAIOT MPABWJIBHOCTD BHITIOJTHCHUSI
CHUHTE3a, YMEHUI OKCHJBI IO UX JIEWCTBUIA M BHOCAT B HUX KOPPEKTUBBI.
JIeNIaTh BBIBOJIBI dbopmyiam llosnasamenvhole: CTPYKTYPUPYIOT TEKCT,
OTPENEIISIOT: BBIJICIISISI B HEM BTOPOCTETICHHYIO U TJIABHYIO
CTETNEHb OKUCIICHHS | MH(POPMAIIHIO, TAIOT ONPECIICHHUE
9JIEMEHTOB B MOHSATHSAM, YCTAHABINBAIOT MPUINHHO-
OKCHIaX. CIIEACTBCHHEIE CBSI3H.
3HarT Kommynuxkamuenvle: ymMeIOT ¢ JOCTaTOYHOM
KJaccuukanuio u MOJTHOTOM ¥ TOYHOCTHIO BBIPAXaTh CBOU
XAMHYECKHE MBICTTA ¥ 3HAHUS.
CBOMCTBA OKCUJIOB
25 Bognopon. Kombunnpo | ®opmupoBanue YMerb npuMeEHSITh Pezynamusnvie: TUIaHUPYIOT yU4eOHYIO
BaHHBIN ITI03HABaTEIILHOT'O 3HAHUs, YMEHUS, JIEATEIIbHOCTD, OIIEHUBAIOT MPABUILHOCTD
YpOK HMHTEpECca U MOTUBOB. HaBBIKH, BBITIOJTHECHHS YICOHBIX JICHCTBUH.
dopmupoBaHHE MOJIydeHHBIC ITPU Tlo3nasamenvrvle: yCTaHABIUBAIOT
CIIOCOOHOCTH W3yYEHUH JTAHHOU MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY

y4anmxcs K
CaMOPa3BUTHIO U
caM000pa30BaHHIO Ha
OCHOBE MOTHBAIUH K
00yUYeHUIo U
TIO3HAHHUIO.

TEMBI.
XapakTepu3yroT
COCTaB MOJIEKYIIbI,
bu3nIecKue u
XUMUYECKUE
CBOICTBa,
MIOJIyYEHUE U
NpUMEHEHUE
BOJOPOJA.

(GHU3MYECKUMHU CBOMICTBAMH M CIIOCOOAMHU
coOMpaHus BOAOPOIa, MEKIY XUMHUUCCKIUMU
CBOWCTBAMH U €r0 IMPUMEHEHHUEM.
Kommynuxamuenvle: y94acTBYIOT B THAJIOTE,
0(OPMIISIOT CBOU MBICIIA B YCTHOH U
MUChMEHHOU hopMme.




26 IIpaxmuueckas Ypok- dopmupoBaHue PaGorats ¢ Pecynamusnvle: NnaHupyOT y4eOHYIO
paboma Ne 4. IIPAKTUKYM. | [IO3HABATEIBLHOIO 1a00paTOPHBIM JeATENIbHOCTD, OLEHUBAIOT [IPABUIBHOCTD
1L %szuenue. WHTEepeca U MOTHUBOB. | 000pYyJIOBaHHE U BBITIOJIHEHUS YUE€OHBIX ACHCTBUIA.

ZZ czzgsgsabzi e dopmupoBaHue HarpeBaTeIbHbIMU Ilo3nasamenbHuvle: BOCIPUHUMAIOT
00opooa. CIIOCOOHOCTH npubopaMu B WH(OPMAIIUIO BU3YAIILHO, TAIOT
yJamuxes K COOTBETCTBHUHU C OTIpE/ICICHNUS TIOHSATHM, CPAaBHUBAIOT U
CaMOPAa3BUTHIO U npaswiamu Th. TPYIIAPYIOT OOBEKTHI, HAXOST
camo00pa3oBaHuIo HA | BBITOIHAT 3aKOHOMEPHOCTH.
OCHOBE MOTHBAILlMU K | TIpOCTeHIIIHe KommyHnuxamuenvie: 0GOPMIISIOT CBOU
00yuYeHuIo U pUeMbl OOpallieHUs] | MBICIU B MMCbMEHHOM (JOpME; ONUCHIBAIOT
MTO3HAHHIO ¢ mabopaTopHBIM XUMHAYECKUN IKCTIEPUMEHT, COCTABIISIOT
o0opynoBaHHEM: OTHYET MO pe3ysbTaTaM paboTEhI.
cobuparsb puodop
TUTSL TIOJTYYCeHUS
ra3oB, IPOBEPSTH €ro
Ha TePMETHYHOCTh U
UCIIOJTE30BATh JIIS
MOJTY4YEeHHUsI BOIOpOJia
27 Kucnoter Kombunanpo | ®opmupoBanue 3HaIOT XUMHYECKoe | PezyrsamusHbvie: TNIAHUPYIOT CBOIO PaboOTYy,
BaHHBII WHTEJUIEKTYyaJTbHBIX MOHSITHE: KUCJIOTa, | CAMOCTOSITEIbHO KOHTPOJIUPYIOT BpeMsi
YPOK YMEHHI aHaIu3a, mieoub. Ha3pIBalOT | BBHIMOJHEHHS PA3IMYHBIX 3aJaHUI.
CUHTE3a, YMEHUI KHCJIOTHI [0 UX Ilo3nasamenvHule:
JIeNIaTh BBIBOJIBI. dopmynam. JAIOT OTIpeAeTICHUS TOHATHUSM,
CocraBasiioT OCYILIECTBIISIFOT CPAaBHEHHE, CTPOST
XUMHYECKUE JIOTUYECKHE LIETIOUKH PACCYXACHUH,
bopMyIIbl KHCTIOT. AHATU3UPYIOT UICTUHHOCTD YTBEPKICHUM.
Onpenenasiior Kommynuxamusnule: CIOCOOHBI
KUCJIOTHI [0 UX 00BEKTHBHO OLIEHUBATH APYroro.
dbopmynam.
28 Conn KomOunupo | ®opmupoBanus 3HAIOT MOHSATHE: Pezynamuenvie: nnanupyrot
BaHHBII KOMMYHUKATUBHBIX COJIb. MOCIIEZIOBATEILHOCTh CBOMX JCUCTBUN U
YPOK KOMIIETEHTHOCTH B YMeroT Ha3bIBaTh HPOTHO3UPYIOT UX PE3YNIbTAaT.
oOI1eHNH U COJI TI0 UX Ilo3nasamenvHovle: BBIIBUTAIOT apTyYMEHTHI,
COTPY/IHUYECTBE CO bopmynam. yCcTaHaBIUBas MPUYUHHO-CIICACTBEHHbIE
CBEPCTHUKAMH. CocraBnstor CBSI3M MEXK/y U3Y4aeMbIMH SIBJICHUSIMH,
XUMHYECKUE U3BJICKAIOT HEOOXOAUMYIO HH(OPMAIHIO U3

dopmyIisl coteil.

MMPOYUTAHHOT'O TCKCTA.




Ornpeaenstor coiu
1o ux Gpopmynam
3HaroT
KJIaCCU(DHUKAIIIO
CpPEIHUX COJICH.

Kommynuxamusnuvle: ymeroT GOpMyIUpPOBATH
COOCTBEHHOE MHEHUE, apTyMEHTHPOBATH
CBOIO TOYKY 3PEHHUSI, OTCTAaUBATh €€ HE
BpaXXICOHBIM IS IPYTUX 00pa3oM; BIAICIOT
MOHOJIOTHYECKON M JUaIOTHYeCKOU
(dbopMaMu peuu.

29-30 | Kommryectso Komb6unupo | ®opmupoBanue 3HalT xuMHuueckue | Pecynsamuensvie: CTaBAT yueOHBbIE LIETH,
Bemecta. MossApHas | gappprii CTOMKOTO HOHSTHSL: MOJIb, npeoOpasys NpakTUYECKYIO 3a]a4y B
Macca BeIICCTBa. YpOK IT03HABATEITLHOTO MOJISIpHAsT Macca. TI03HABATEIHHYIO, CAMOCTOSTEIHHO
uHTepeca. 3HaHUS Beraucnsitor AQHAJIM3UPYIOT YCIOBUS JIOCTHKEHHUS TICITH,
OCHOBHBIX ITPUHIIMIIOB | MOJISIPHYIO Maccy, OLICHUBAIOT MPABUIIBHOCTD BBITIOJIHEHHUS
Y TIPaBWJI OTHOIICHUST | KOJIMYECTBO JICUCTBHS, TIPOTHO3UPYIOT TalibHEHIIIee
K TIPHPO/IE. BEIIECTBA. pa3BuTHE TpoIiecca.
Tlo3nasamenvHble: BBIICTSIOT HEOOXOMMYIO
UH(OPMAIIHIO, CTPYKTYPUPYIOT CBOU 3HAHUS,
BBISIBIISIFOT IPUYUHHO-CJIC/ICTBEHHBIC CBSI3H;
OTIPENEIISIOT KPUTEPUH [Tl CPAaBHEHUS
(hakKToB, SIBJICHUI.
KommynukamueHule: BBICITYIINBAIOT U
00BEKTUBHO OIICHUBAIOT JIPYroro,
YMEIOT BECTH JIUAJIOT, BEIpabaThIBas 001Iee
pelIeHue.
31 MossipHbii 06bEM VYpok . ®opmupoBanue 3HAIOT XUMHUYECKoe | PecynsaimusHsie. CTaBAT y4eOHYIO 3a1ady O]
ra3os. 3aKOH (hOpMHPOBaH | KOMMYHHUKATHBHOMN MIOHSTHE: PYKOBOJICTBOM YUYHUTEIIS,
ABorajpo Ul HOBBIX KOMITETEHTHOCTH B MOJISIPHBIN 0OBEM. IUTAHUPYIOT CBOIO JIESITEIBHOCTB IO/
3HAHHUN ydeOHOM Ymeror PYKOBOJICTBOM YYUTEIIS.
COTPYJHUYECTBE CO BBIYMCIISITH IO IlosnasamenvHbie.: aHATU3UPYIOT OOBEKT,
CBEpCTHUKAMH U KOJIMYECTBY (Macce) | BBLAGISASA €ro CYIIECTBEHHBIC IPH3HAKHY,
1IeJaroroM ra3000pa3HoTOo YCTaHABJIMBAIOT IPHYMHHO-CIICACTBCHHBIC
BEILIECTBA €ro CBSI3U.
00beM, 1o 00BeMy Kommynuxamuenvle: yMEIOT ¢ JOCTaTOYHOM
ra3o000pa3HOTO TIOJTHOTOM ¥ TOYHOCTBIO BBIPAXKATh CBOM
BEILIECTBA €ro MBICJIH, BIIAJICFOT MOHOJIOTUYECKOW U
KOJIMYECTBO (Maccy). | Iuajoruyeckoit popmamu peun.
32-33 | Pemenue 3ajau ¢ Ypok dopmupoBaHue YMeroT npuBouTh | Pecynsamugnsie: CTaBIT ydeOHYIO 3aauy M0/
UCTIOJIb30BaHHEM (opMHpOBaH | OTBETCTBEHHOTO pacyéTHl 1Mo PYKOBOJICTBOM YUYUTEJIS,
TOHSTHI OTHOIICHUS K y4eoe, dopmynam ¢ TUIAHUPYIOT CBOIO JIESITEIBHOCTB IO




«KOJIMYECTBO
BEIIIECTBAY,
«MOJIIpHAsI Maccay,
«MOJIIPHBIA 00BEM,
«4HCIIOo ABOTaZIpoO».

M HOBBIX
3HAHUI

CIIOCOOHOCTH
oOyuarormxcs K
CaMOPa3BUTHIO U
camM000pa30BaHHUIO.

HCIIOJIb30BaHUEM
MOHSATHIA: ]I/, MM,
M, NA.

PYKOBOJCTBOM Y4HTEIIS.
IlosnasamenvHbie. aHATU3UPYIOT OOBEKT,
BBIJIETISIS €70 CYIIECTBEHHBIE IIPU3HAKH,
YCTaHAaBJIMBAIOT IPUYUHHO-CIICJICTBEHHbIE
CBSI3H.

KommyHnuxamugnvie: yMEIOT C JOCTaTOYHON
IIOJIHOTOM ¥ TOYHOCTBIO BbIpaXkaTh CBOU
MBICIIH, BJIaJICIOT MOHOJIOTHYECKON 1
JMAJIOrMYecKoil opMamMu peyi.

34

Boma. OcuoBanms.

dopmMHpoBaHHE
WHTEIJUICKTYaJIbHBIX
YMEHHUI: paboTa C
TEKCTOM U JIPYTUMHU
WMCTOYHUKAMU
nHpopmanuy,
OCYILIECTBIICHUE
aHaJlM3a U CUHTE3a,
YMEHUE JIeN1aTh
BBIBOJIBI M1 0000IIIEHMS.

Hayuamcs .
XapaKTEPU30BaTh
CTPOCHHE MOJIEKYJIbI
BOJIOpO/a,
buznueckue u
XHUMHYCCKHC
CBOWCTBA BOJIBI,
O0OBSICHATH
aHOMAJIUU BO/JIbI,
CIOCOOBI OUNCTKU
BOJIbl, IPUMEHSTH B
OBITY GUIBTPBHI TS
OYHCTKU BOJBI,
IPaBUIIbHO
UCII0JIb30BATh
MUHEPAJIbHYIO BOJY,
BBITIOJTHATH PacyeThl
110 YpPaBHEHUSAM
XUMHYECKUX
peaKkIuu,
MPOTEKAOIIUX C
y4acTUEM BOJBI.
Honyuam
B03MOIHCHOCTD
Hay4umscs.
00BEKTUBHO
OIICHUBATh
UH(OPMAIIHIO O

Pecynamusnvle: craBsT yueOHyI0 3a1a4y M0/
PYKOBOJICTBOM YUYUTEJI,

IUTAHUPYIOT CBOIO JESTENILHOCTD MO
PYKOBOJICTBOM YUUTES.

Ilo3nasamenvHule: aHaTN3UPYIOT OOBEKT,
BBIJIETISISL €70 CYIIECTBEHHbIE MPU3HAKH,
yCTaHABIIMBAIOT IPUYUHHO-CIIE/ICTBEHHbIE
CBSI3H.

Kommynuxkamuenvle: ymMeIOT ¢ JOCTaTOYHOM
MOJIHOTON ¥ TOYHOCTHIO BBIpaXaTh CBOU
MBICITH, BJIaJICIOT MOHOJIOTHYECKOH 1
JUATIOTUYECKOr (popmMamMu pedn.




BCIICCTBAX U

XUMHYECKUX
nporeccax,

KPUTHYCCKH

OTHOCHTBCS K

IICEBJIOHAYYHOH

uHpOpManuy,

HeZI00pOCOBECTHOM

pekiame

35 PactBopel. MaccoBast | Vpok OcyiecTBiieHNE YMeTh NpUMEHSITh Pecynamusnvie: TIaHUpPYIOT yueOHYIO
AOJIA paCTBOPCHHOTO | hopmMHpOBaH | aHATM3a M CHHTE3a, 3HaHUS, YMEHU, JIeSATEIIbHOCTD, OLICHUBAIOT ITPAaBUIILHOCTh
Beliectsa. 1l HOBBIX yYMEHUE JIeNaTh HaBBIKU TIPU BBITIOJTHEHUS YUE€OHBIX JICHCTBHIMA.

3HAHUM. BBIBOJIbI U 00OOIIEHUS. | U3yUYECHUHU TEMBI Ilo3nasamenvbHvie: BOCHPUHUMAIOT
dopmupoBaHHE «PacTtBOpBI». MH(GOPMALIMIO BU3YaJIbHO, AAIOT

JTMYHOCTHBIX OTIpe/IeIICHNS TIOHSTHSM, CPAaBHUBAIOT H

MIpe/ICTaBICHUH O TPYIIUPYIOT 0OBEKTHI, HAXOISAT

[EHHOCTH TTPHPO/IBL. 3aKOHOMEPHOCTH.

Kommynuxamuegnvie: ohOpMIISIIOT CBOU
MBICIIM B IUCbMEHHOM (opMe.

36 IIpaxmuueckas Ypoxk- dopMHUpOBaAHUS OnpenensroT Pezynamusnuvie: mpeoOpa3yrot
paboma NeS. MPAKTUKYM | KOMMYHUKATHBHBIX OCHOBHOE€ MPAKTUYECKYIO 3aa4y B [I03HABATEIbHYIO,
IIpuzomosnenue KOMIIETEHTHOCTH B XHMHYECKOE OCYIIECTRIISAIOT TI03HABATEIBHYIO PedIeKCHIO
5?2’2;21;% g onetc oOLIeHNH U 00opynoBaHue. B OTHOIICHHUH JICHCTBHI 110 PEIICHUIO
Maccosoti oonell. COTPYJHHYECTBE CO 3HaIOT npaBuia MO3HABATEJIbHBIX 33/1a4.

CBEPCTHUKAMH. TEeXHUKH IloznasamenvHule: NAOT OoNpeAeICHUS
0€30MacHOCTH MPU MOHITHUSIM, MOTYT HaliTU CHIOCO0 pelieHus
pabote B poOJIeMHOM 3a/1aum
XUMHYECKOM KommynuxamusHvle.: ydacTBYIOT B AHAJIOTE,
KaOuHeTe. KOJUIEKTUBHOM OOCYXJIEHUHU MPOOIEMBbI,

BJI3/ICIOT MOHOJIOTUYECKOW U AUATOTUYECKOU
dbopmamu peun.

37 OGoOmenue n Komb6unupo | JlanbHeiimee YMeTb NpUMEHATH Pecynamuenvie: caMOCTOATEIIBHO
CHCTCMaTH3aIA BAHHBII ¢dbopmupoBanue 3HAHUSA, YMEHUS U (GOpMyYIHPYIOT 331aHUE: OMPEIEISAIOT €Tro
iII{Sa;IIfII{/IeE?HLCeMe YPOK IIO3HABATEIBHOTO HABBIKYU TTPU 1eJTb, TUTAHUPYIOT AITOPUTM €ro
R — UHTEpeca. BBINOJIHEHUN BBINOJIHEHHS, KOPPEKTHPYIOT paboTy MO
HEOPraHHYECKHX dopmupoBaHue § TPEHUPOBOYHBIX XOJy €TO BBITIOJHEHHUS.

BEIIIECTB. KOMMYHHUKATHUBHOU




Konnuectsennsie
OTHOIILIEHUS B

KOMIICTCHTHOCTU B

YIPaXHEHUU U

Ilo3nasamenvuole: narT ONPpCACICHUA

oOmieHnu u 3a/1aHui HNOHSTHSIM, OCYIIECTBIISIOT CPABHEHHE
XAMUH» COTPYJHUYECTBE C 00BEKTOB, CAMOCTOSITENILHO BBIOHpAst

OJIHOKJIAaCCHUKaMH B KPUTEPHH ISl 3TOTO, HAXOAAT HHPOPMAITUIO

nporecce yaeOHO — C HCIIOJIb30BaHUEM PECypCOB OMOIMOTEK U

UCCIIEIOBATENbCKON cetu MHTEpHET.

JeSITEIbHOCTH Kommynuxamusnvie: BCTynaroT B IHaJOT, a
TaK)K€ y4acTBYIOT B KOJUIEKTUBHOM
00CY)XJIEHIH BOIIPOCOB, Y4aCTBYIOT B
JCKYCCHH, BIIa/IEI0T MOHOJIOTHYECKON U
JMAJIOrM4ecKoi opMamMu peym.

38 Koutposabnas Ypok OcymiecTBienue YMeTb NpUMeHsITh Pecynamusnvle: nnaHupyoT yueOHYIO
paGora Ne2. MIPOBEPKU M | aHAJIM3a U CUHTE3a, 3HaHUS, YMEHUS, JEeSITeNIbHOCTh, OLIEHUBAIOT MPaBUILHOCTh
«Baxueitmmue KOPPEKIIUK | YMEHUE JIeNIaTh HABBIKHU TTPH BBITIOJTHEHHS YICOHBIX JICUCTBUH.
NpeacTABUTEIH 3HAHUU BBIBOJIbI M 0000IIEHUS. | U3YYEHUU TEMbI Ilo3nasamenvHule: BOCHPUHUMAIOT
HEOPraHu4ecKux dopmupoBaHHE «Baxnenmue MH(OPMALIMIO BU3YaJIbHO, AIOT
BellecTB. JMYHOCTHBIX peCTaBUTENN OTpe/esieHUs] HOHATHUSM, CPAaBHUBAIOT U
KosmyecTBeHHbIe IIPEICTaBICHUN O HEOPraHUYEeCKUX TPYNIUPYIOT OOBEKThI, HAXOIAT
OTHOILIICHHS B LEHHOCTH ITPUPOJBI. BEILIECTB. 3aKOHOMEPHOCTH.

XUMMU» KonnuecTBeHHbIE Kommynuxamugnoie: oGOpMIISIIOT CBOU
OTHOILICHHUS B MBICIIM B TUCBMEHHOU (opMe.
XUMUN»
Pa3nen 3. OcHOBHBIE KJIaCChl HeopraHuveckux coeqnnernuii (11 yacon)

39 Oxcupl. Ypok dopmupoBaHue 3HAIOT U IOHUMAIOT | Pecynsimuenvie: CTaBAT yueOHbIC 3a/1a4U
KﬂafCH‘bHKaHH’I 1 (hOopMUPOBaH | HHTEIUIEKTYaJIbHBIX XHMHUYECKHe (caMOCTOSITENTbHO, TIPU MTOMOIITHN YUUTEINS),
CBOHCTBA. Ysl HOBBIX YMEHUH aHanIu3a, TOHATHSA: OKCHUJIBI. IUTAHUPYIOT YUEeOHYIO JIeSATEIbHOCTD,

3HaHMI. CUHTE3a, YMEHUU YMmerr OLIEHUBAIOT MPABWIBHOCTD BBIIIOJIHEHUS

ACJIaTh BBIBOABI.

Ha3bIBATh:0KCHJIbI
0 UX opMyIam.
CocraBasiior
XUMUYECKHE
(hOopPMYITBI OKCHIOB;
onpeesiloT
OKCH/IBI TT0 MIX

dopmynam.

JeUCTBUIM M BHOCST B HUX KOPPEKTUBBI.
Ilo3nasamenvHule: CTPYKTYPUPYIOT TEKCT,
BBIIEIISAS B HEM BTOPOCTEINIEHHYIO U IVIaBHYIO
UH(OpMalLIKIO, AA0T OIpeIesIeHHe
MOHSTHSIM, YCTaHABIUBAIOT IPUYNHHO-
CJIEICTBEHHBIE CBSA3H.

Kommynuxamusnwvie: yMeI0T ¢ JOCTaTOUYHOU
MIOJIHOTOM ¥ TOYHOCTBIO BBIpAXKaTh CBOU




XapakTepusyroT
o01me XuMH4YecKue
CBOMCTBA

MBICJIH, BJIAJICIOT MOHOJIOTHYECKON U
JIMAJIOTUIECKOH (popMamu pedn.

coJIe00pa3yIoIHNX
OKCHJIOB.

40 Ocnoanus. 1x Kom6uanpo | ®opmupoBanue 3natot onpezenenue | Pecynamuensie: CTaBsT yueOHbBIC LIETH,
Knagcndamcaum{ u BaHHBIN OTBETCTBEHHOTO OCHOBAHUH. CaMOCTOSATEIBHO aHAIM3UPYIOT YCIOBUS
CBOUCTBA. YPOK OTHONICHHS K yueHuto | Knaccudukanwio u | JOCTHIKCHHUS LIEJTH, OIICHUBAIOT

HCIIOJTB3YS XHUMHUYECKUC MIPABWIBHOCTH BBITIOJIHEHUS JICHCTBHS.
CTeHaTbHO CBOICTBa Ilo3nasamenvHble: BBIICTSIOT HEOOXOMMYIO
oJ00paHHbIe OCHOBaHUI. YMEIOT | HH(OpMAaILHIO U3 IPOUYUTAHHOTO TEKCTA,
cpeacTBa. YMeHue COCTaBIISITh CTPYKTYpPUPYIOT CBOU 3HAHUS,
OIICHHUTH CTETICHb bopmyIBI OTIPEJICIISIOT KPUTEPHH TSI CPABHEHUS
ycrexa Wiy HeyclieXxa | OCHOBaHUM IO (haKToB, SIBJICHUI.
CBOCH JEATEIIEHOCTH Ha3BaHUIO, KommyHnuxamuenvie.: BRICIyITHBAIOT U
Ha3bIBAIOT 00BEKTHBHO OIEHUBAIOT JPYrOTO0,
COEIMHEHN 110 YMEIOT BECTH JIUAJIOT, BEIpabaThIBas o01ee
dbopmyre. pericHue.
YMeT cOCTaBIATh
YpaBHEHUI pEeaKInid,
XapaKTepHU3YIOLIUX
XUMHYECKHE
CBOMCTBA
OCHOBaHMIl.

41-42 | Kucnorsr: Kombunnpo | ®opmupoBanue 3HaIOT XUMHYECKoe | PezyrsmusHvie: TNIAHUPYIOT CBOIO PaboOTYy,
Kﬂa(jCH‘bHKaHWI u BaHHBII UHTCIICKTYaIbHBIX MOHSITHE:KHCIIOTA, CaMOCTOSTEIIBHO KOHTPOJIUPYIOT BPEMsI
CBOUCTBA YpOK YMEHHMI aHaIu3a, niesnoys. Ha3pIlBaloT | BHIMOJTHEHUS Pa3IMUHbIX 33 JaHUI.

CUHTE3a, YMEHUU
JIEJIaTh BBIBOJIBI.

KUCJIOTHI 110 UX
dhopmynam.
CocraBasiloTXUMHU4
eckue hopMyIbl
KUCJIOT.
Onpenensirot
KUCJIOTHI M0 UX
dopmynam. YMmeror
COCTaBIISITh
YpaBHEHUS PEaKIIHii,

Iloznasamenvhuie:

JIAI0T ONIPEAEICHUS TIOHATUSAM,
OCYILIECTBIISIIOT CPABHEHUE, CTPOSAT
JIOTUYECKHE LIETIOUYKH PACCYXKICHUH,
AHAIN3UPYIOT UICTUHHOCTD YTBEPKICHHUM.
Kommynuxamuenuvie: CHOCOOHBI
00BEKTHBHO OLIEHUBATH JAPYTOro.




XapaKTEPU3YIOIIMNX
XUMUYECKUE
CBOMCTBA KHCJIOT B
MOJIEKYJISIPHOM H
MOHHOM BH/JIE;
OIIPENETIAIOT:
BO3MOXHOCTb
IIPOTEKaHM
TUTIAYHBIX PEAKIUN
KHCJIOT.

43-44 | Comn. KomOunupo | ®opmupoBanue 3HalOT XuMHYecKoe | Pezcynamuensvie: CTaBsT yueOHbBIE 11ETH,
Knaccudukanms u BaHHBIN WHTEIJUICKTYaJIbHBIX TOHSATHE:COJIb. CaMOCTOSATEBHO aHAIM3UPYIOT YCIOBUS
CBOUCTBA. YpOK YMCHHI aHaJH3a, YMEIOTHA3BIBATBCO | JOCTYIKEHHUS 1SN, OICHUBAIOT

CUHTE3a, YMEHUI JIM 110 UX (hopMyJIaM. | MIPABUIBHOCTH BBITOJTHEHUS JCHCTBHYSL.
JICNIaTh BBIBOJIBI. CocraBasiorxumude | [1oznasamenbHole: BBIICISIOT HEOOXOMMYIO
ckue hopMyIbl MH(OPMALIMIO U3 TPOYUTAHHOTO TEKCTa,
COJIEH. CTPYKTYPUPYIOT CBOM 3HAHUS,
OnpeneasiloTCcom OTIPE/ICIISIFOT KPUTEPUH VTSI CPAaBHEHUS
1o ux GopMyIiam. (hakKToB, SIBJICHUI.
3HaroT Kommynuxamugnvie: yMEOT ¢ JOCTATOYHON
KJIacCU(UKAIHIO U MIOJTHOTOW ¥ TOYHOCTBIO BBIPAYKATh CBOU
XUMUYECKHE MBICJTH Y 3HAHHSI.
CBOWCTBA CPETHUX
COJIEH.

45-46 | I'enetnueckas cBsa3b | KomOunupo | @opmupoBaHue 3HaKT XuMHueckue | PezyrsmusHvie: TIAHUPYIOT
MEXIY KlaccaMu BaHHBINA [MO3HABATEJILHBIX CBOMCTBA OCHOBHBIX | [OCJIEAOBATEILHOCTb CBOUX NEHCTBUN U
HCODIaHIMICCKNX YPOK UHTEPECOB, KJIacCOB NPOTHO3UPYIOT UX PE3YJIbTAaT.

BCHICCTR. HaIpaBJICHHBIX HA HEOPraHMYEeCKUX Tlo3nasamenvHole: BBIIBUTAIOT apTYMEHTHI,
U3yUYCHHE 3aKOHOB COC/IMHCHHIA, yCTaHaBJIMBasi IPUYMHHO-CJICICTBCHHBIC
XUMUH, OTpeieIIeHUE CBSI3U MEX/y M3y4aeMbIMH SIBIICHUSIMHU,

MHTEJUIEKTYyalbHbIX
yMEHUHI
aHaJM3UPOBATh
UH(pOpMALIUIO U
JIeNIaTh BBIBOJIBL.

TeHETUYECKOH CBS3H.
YMewT coCTaBIISITh
ypaBHEHUs
XUMHYECKAX
peakuuu,
XapaKTepUu3yrIme
XHUMHYECKHE

U3BJICKAIOT HEO0X0AUMYIO HH(OPMALHIO U3
IIPOYUTAHHOTO TEKCTA.

Kommynukamuenvie: ymerotr GpopMynupoBaTh
cOOCTBEHHOE MHEHHE, apI'yMEHTUPOBATh
CBOIO TOUKY 3PEHHUs, OTCTauBaTh €€ HE
BpaXJeOHBIM JJIs IpYTUX 00pa3oM; BIaJetoT




CBOWMCTBA U
I‘GHGTI/I‘-IGCKYIO CBA3b
OCHOBHBIX KJIaCCOB

MOHOJIOTHYECKOU U JTUAJIOTHUECKOU
dbopmamu peun.

HEOPIraHnYeCKUX
COCMHEHNN

47 IIpakmuueckas Ypok- dopmupoBaHHE YmMmerT oOpamarecs | Peeynsamuensle. TpeoOpa3yroT
paboma Ne6. HIPAKTUKYM. | xoMMYyHHUKATUBHBIX C XUMHUYECKOU IIPAaKTUYECKYIO 33/1a4y B II03HABATEIIbHYIO,
Pewerue KOMIETEHTHOCTH B NoCyJ10i U OCYILECTBIISIIOT TI03HABATENBHYIO peIEKCUIO
9KCNEePUMEHMATTbHBIX . .

220, oOLIeHNH U 1ab0paToOpHBIM B OTHOLIEHHUH JEHCTBUI 110 pEIIeHUIO

COTPYJHHYECTBE CO 000pyI0OBaHHNEM; MO3HABATEJIbHBIX 33/1a4.
CBEPCTHUKAMH. UCIOJIb30BaTh Ilo3nasamenvhvie: NAKOT ONPENEICHUS
dopmupoBaHue puoOpeTEHHbIE MOHITHUSIM, MOTYT HaliTU CIIOCOO pelieHus
HWHTEJUICKTYaJIbHBIX 3HAHUA U YMEHMUS, npoOJIeMHOM 3a1auun
YMEHHUH: MOJTy4YeHHbIE TIPU Kommynuxamuenvie: yaacTByIOT B AMAJIOTE,
aQHAJIM3UPOBATH TEKCT | U3YUYEHUU TEMBbI KOJUIEKTUBHOM OOCYXJAEHHH MPOOIEMBI,
yueOHMKa, pa3BuBaTh | «CBoIiCTBa BJI4/ICI0OT MOHOJIOTUYECKON U AMATIOTUYECKOU
Ha0JI01aTeIbHOCTh OCHOBHBIX KJIaCCOB dbopmamu peuu.

HEOPraHUYEeCKUX

COEIMHEHUI TTPU

BBINIOJIHEHU U

MPAKTUYECKON

paboTHI.

48 O6o0wenne n dopmupoBaHHE 3Hal0T NpaBuia Pezynamusnvle: NaHUpPyOT CBOIO padoTy,
ggg;iga;giiﬂ? TI03HABATENILHBIX obpanieHus ¢ CaMOCTOSATEILHO KOHTPOJIUPYIOT BPEMs
«OCHOBHEIE KIACCEL UHTEPECOB U MOTUBOB, | J1a0OpaTOPHBIM BBITIOJTHEHUS PA3IMYHBIX 3aaHUI.
HEONTaHWYECKUX HaIlpaBJICHHBIX Ha 000pyIOBaHUEM, llosnasamenvhvie:

COCIMHEHUI» u3ydeHue GU3NYECKUX | CIOCOOBI pa3JesieHus | Aal0T ONpeIeICHUs TOHATHIM,
U XUMUYECKUX OJHOPOJTHBIX OCYULIECTBIISIIOT CPABHEHUE, CTPOAT
SIBJICHUH. cMecen. JIOTUYECKHE LIETIOYKH PACCYXKICHUH,
YMeT NpoBOIUTh | aHATU3UPYIOT UCTUHHOCTD YTBEPKIACHUI
pa3lieJIeHUEM CMECEH | M3y4aroT SIBJICHHS Ha MPAKTHKE.
bunbpTpOoBaHUEM U Kommynuxamuenvie: CIOCOOHBI
BBIIIAPUBAHUEM. 00BEKTHBHO OLIEHUBATh JPYroro.

49 KouTnonnnas Ypok dopMupoBaHUE YMerT npuMeHsITh | Pezynamugnsie: TUIAaHUPYIOT CBOIO padoTy,
E%i‘LTOaBJ:i?é enaceps | KOPPEKUHH 1 | OTBETCTBEHHOTO 3HAHUA, YMEHUS U CaMOCTOATENBHO KOHTPOMPYIOT BpeMA
HEODIraHMYECKIX IIPOBEPKHU OTHOILIEHUS K yueOe, HAaBBIKH B XO/JI€ BBITIOJTHEHUS! PA3IMUHBIX 3aaHUI.
COeTMHEHHID 3HaHUMI CIOCOOHOCTH W3YUEHUS TEMBI Ilo3znasamenvhoie:




oOyyaromuxcs K «OCHOBHBIE KJIacChl | AAIOT OTPE/ICICHUS TOHATHIM,

CaMOPAa3BUTHIO U HEOPraHnYeCKUX OCYILECTBIISIIOT CPAaBHEHHE, CTPOSIT

camMo00pa30BaHUIO COEIMHEHUID. JIOTHUYECKHUE LIETIOYKU PACCYKICHHIA,
AHATTU3UPYIOT UCTUHHOCTD YTBEPKIACHUI
U3yYaroT SIBJIICHUS HA TPAKTHKE.
Kommynuxamuenwle: CIOCOOHBI
00BEKTHBHO OLIEHUBATH JAPYTOro.

Paznea 4. Ilepuoauyeckuii 3axon u Ilepnoanyeckas cucrema xumuuyeckux 3j1eMeHToB /I.1. MenneseeBa u cTpoeHue aToma.
(8 yacon)

50 Ecrectrennbie Ypok dopmupoBaHue OOBAcHSIOT Pezynamuenvle: nnaHupyroT cBOIO paboTy,
igﬁf{c;i;x (GOPMHPOBAH | OTBETCTBEHHOTO TIPU3HAKH, CaMOCTOSITENEHO KOHTPOJIMUPYIOT BPEMS
ATEeMEHTOB. 1Sl HOBBIX OTHOIIEHHUS K y4eoe, TI03BOJISTIOIINE BBITIOJTHEHUS Pa3IMYHBIX 33 JaHHUH.
AMOTEPHOCT. 3HaHWUH CIOCOOHOCTH 00beMHATH rpynnbl | [losnasamenvhoie:

oOyJaromuxcs K XUMUYECKUX JAIOT OTIPEICTICHUS TIOHATHSM,
CaMOpa3BUTHIO U 3JIEMEHTOB B OCYIIECTBIISIIOT CPAaBHEHHE, CTPOSIT
caM000pa30BaHHUIO. €CTECTBEHHbIE JIOTHYECKHUE [IEMOYKH PACCYKICHHIH,
cemeiicTBa; AHATM3UPYIOT HCTUHHOCTH YTBEPKICHUN
PaCKpBIBAIOT CMBICT | M3YYalOT SBJICHUS Ha MPAKTHKE.
Ha3BaHUU Kommynuxamuenuvie: CIOCOOHBI
€CTECTBEHHBIX 00BEKTHUBHO OLIEHUBATH APYroro.
CEMEHCTB;
OOBSCHSIIOT YTO
Takoe aMm(pOTEepHBIC
COEJIHEHUSI.

51 OrkpbITHE Ypok dopmupoBaHKE Paznuuaror Pecynamuenvie: miianupyot
HMGZI;?)ZJLC::C"I%FO (hOpMUPOBAH | MO3HABATEIBHBIX €CTECTBEHHYIO U HOCJIEIOBATEIbHOCTD CBOMX JCHCTBHUI U
3AKOHA. 1Sl HOBBIX UHTEPECOB U MOTUBOB, | HCKYCCTBEHHYIO MPOTHO3UPYIOT UX PE3yNbTar.

3HAHUU HaIpaBJIEHHBIX HA KJaccu(uKanuio; Ilo3nasamenvHolie: BHIIBUTAIOT ApPTYMEHTHI,

u3ydeHue GU3NYECKUX | apryMEHTHPYIOT yCTaHaBIUBas IPUYUHHO-CIICACTBEHHbIE

U XUMUYECKUX otHecenue [13 k CBSI3M MEXK/y U3Y4aeMbIMU SIBJICHUSAMH,

SIBJICHUH. €CTECTBEHHOU U3BJIEKAIOT HEOOXOIMMYIO HHPOPMAIUIO U3

KIaccudukanum. IPOYUTAHHOTO TEKCTA.

Kommynuxamusnule: ymeroT GopMynupoBaTh
cOOCTBEHHOE MHEHHE, apI'yMEHTUPOBATh
CBOIO TOUKY 3pEHUs], OTCTauBaTh €€ He
BpaXkJIeOHBIM I IPYTUX 00pa3oM; BIAJICIOT




MOHOJIOTHYECKOU U JTUAJIOTHUECKOU
dbopmamu peun.

52 OcHoBHbI€e cBeneHUs | Vpok JanbHeiee 3HaKT CTpoeHUE Pezcynamusnuvie: camoCcTOATEIBHO
O CTPOCHHM aTOMOB | hopmuposan | hopMUpPOBaHHE aTtoma, COCTaB (GOpPMYIHPYIOT 3alaHKeE: ONPEAEIIAIOT €r0
YsI HOBBIX MI03HABATEIILHOTO ATOMHOTO SIIpa, 1eJTb, TUTAHUPYIOT AJITOPUTM €0
3HAHHIA UHTEpeca. OTIpe/IeTICHHE BBITIOJTHEHMSI, KOPPEKTHPYIOT paboTy 110
dopmupoBaHue U30TOIIOB, TP BHJIA | XOJY €0 BHITIOJTHEHHS.
KOMMYHHUKATHBHOU U3ITyICHUS, Tlo3nasamenvHule: DAXOT ONIPENEICHUS
KOMITETEHTHOCTH B oTpesieTICHIE MOHSITHSIM, OCYIIIECTBIISIOT CPABHCHHE
001IeHNN U MTOHATHS 00BEKTOB, CAMOCTOSITEIILHO BRIOUpast
COTPYJTHUYECTBE C «XUMUICCKHIA KPUTEPUH IS OTOTO, HAXOSAT HH()OPMAITHIO
OJIHOKJIACCHHKAMH B | DJIEMEHTY. C UCTIOJIB30BAaHUEM PECYPCOB OMOIIMOTEK U
npotiecce y4eOHoI cetu MHTEpHET.
JESTEITEHOCTH. KommyHnuxamuenvie: BCTYNaIOT B IAAJIOT, a
TaK)Ke yJacTBYIOT B KOJUICKTHBHOM
00CYXX/JICHHH BOIIPOCOB, YYaCTBYIOT B
JTUCKYCCHH, BJIQJICFOT MOHOJIOTHICCKOM 1
JIMAJIOTUYECKOr (hopMamu pedn.
53 Crpoenue Ypoxk dopmupoBaHue Ymerwor Pecynamuenvie: BBINOIHSIOT
AIIEKTPOHHBIX hOopMHPOBaH | o3naBaTenbHBIX coCmaesnsAms: CXeMbl | 3aJJaHHe 10 IPEUI0KEHHOMY alIrOPUTMY, a
000J104€K aTOMOB 13 HOBBIX HUHTEPECOB, CTPOEHHSI aTOMOB TaK)K€ CaMOCTOSITENILHO COCTABJISIIOT IIJIaH
XUMHYECKUX SHaHHH HaIpaBJICHHBIX Ha nepBbIx 20 BBITIOJTHEHU S 3aJaHUS.
anemenToB 1-20 B U3y4eHUE IPUPOJHBIX | DIIEMEHTOB B Ilo3nasamenvHvie: BOCIPUHUMAIOT
tabnuue /. 1. 00BEKTOB, MIOHUMAHUS | IEPUOAUYECKOM MH(OPMALIMIO Ha CIIyX U BU3YaJIbHO,
Menneneesa. EHHOCTHU TPUPO/IBL. CUCTEME; CTPYKTYpPUPYIOT TEKCT, BbIAEIAS B HEM
dopmupoBaHue 00BACHAIOM: BTOPOCTEIICHHYIO U IJ1aBHYIO HH(OpMaInIo,
9KOJIOTMYECKOH buznyecKuii CMbICIT | 1AIOT ONPEEIICHNE TOHSITUSM.

KYJIbTYpbl HA OCHOBE
MIPU3HAHUS IIEHHOCTU
JKHU3HU BO BCeX €€
MIPOSIBIICHUSIX.

HOMEPOB I'PYIIILI
1epuoa, K KOTOPbIM
MPUHAIICKUT
snemeHt B IICXD
JI.1. Menneneena,
3aKOHOMEPHOCTHU
M3MCHEHHS CBOMCTB
9JICMEHTOB B
npeenax Majiblx
NEPUOJIOB U

Kommynuxamuenvie: BnaieroT B yCTHON U
NUCbMEHHOM peublo, yUaCTBYIOT MAJIOTE, a
TaKXe B KOJUIEKTUBHOM O0CYKJCHUN
BOIIPOCOB.




TJIaBHBIX NOArPYIIL.

o4 [Tepuonueckuit Kom6uamMpo | Onpenenstor cBoro Hayuamcs: Pezynamuenvie:
3axoH J[.1. BAaHHBIN JUYHYIO [IO3ULIHIO, OIIUCHIBATh U IInanupyroT CBOM IEHUCTBHS B COOTBETCTBUHU
MenneneeBa u YPOK a/IEKBaTHYIO XapaKTepU30BaTh C TIOCTaBJICHHOM 3aJjaueli U YCIOBUSIMU €€
CTPOEHHE aToMa maddepeHnpoBanny | TabamuHyo GopMy | peanuzanuu
10 camoonieHky ceoux | [ICXD JI.N.
yCIIeX0B B yueOe MenneneeBa; nenatb | [losnasamenvhvie: CTaBAT
YMO3aK/II04Y€HHUs O U GOPMYITUPYIOT LT U TPOOIEMBI YPOKa;
Xapakrepe OCO3HAHHO U NMPOU3BOJIBHO CTPOST B YCTHOM
W3MEHEHUs CBOMCTB | M MUCbMEHHOU (hopme
XUMHYECKUX
JJIEMEHTOB C Kommynuxamuenvle:
YBEIIMYECHUEM Bitanenne MOHOJIOrHYECKOM 1
3apsI0B AaTOMHBIX JMaJIoruueckoi hopMamu peuu
aaep.
Honyuam
603MOJICHOCTb
HAYYUMbCA:
IPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTAX
MePUOINYECKOMN
CHCTEMBI
XUMUYECKUX
JIEMEHTOB AJIs
00BsICHEHUS U
IPEIBUICHUS
CBONCTB
KOHKPETHBIX
BEIIECTB
55-56 | Xapakrepucruka Ypok dopmupoBaHue Hayuamca: Pezynamusnvie: cTaBsaT yueOHble 3a7a4yM Ha
XUMUYECKOTO (bopMHpOBaH | MO3HABATEIbHbBIX XapaKTepu30BaTh OCHOBE COOTHECEHUS TOTO0, YTO YK€ U3BECTHO
2JIEMEHTA Ha Usl HOBBIX MUHTEPECOB, XMMHYECKHE Y YCBOEHO y4alluMCsl, U TOT0, YTO ellé
OCHOBAHUHM €0 3HAHUU HaIpaBJICHHBIX HA 3JIeMeHTHI 1-3 —To HEU3BECTHO

MIOJIOKECHHS B
MIEPUONYECKO N
CUCTEME.

U3yUYCHHUE TTPUPOTHBIX
00BEKTOB, IOHUMaHHUS
IICHHOCTH TIPUPOJIBI.
DopmupoBaHuE

nepuo/a rno ux
noaoxkeuuro [ICXD
JI.. MennaeneeBa.

Ilo3nasamenbHule: CaMOCTOSATEIILHO
BBIJICJIAIOT U GOPMYITUPYIOT
MIO3HABATENbHYIO 1IEJIb




JKOJIOTHYECKOU Tonyuam Kommynukamuenvie: GopMymupyroT
KYJIbTYPbI HA OCHOBE B03MOIACHOCTD CcOOCTBEHHOE MHEHHUE U MO3ULIUIO, 3a/1aI0T
MIPU3HAHUS LIEHHOCTH | HAYYUMbCA: BOIIPOCHI, CTOAT NOHSTHBIE /7S TAPTHEPA
YKU3HU BO BCEX €€ OTUCBIBATh MOHSATHUS
MPOSIBIICHUSX. W3Y4YCHHBIC
00BEKTHI KaK
CHUCTEMBI, IPUMEHSIS
JIOTUKY CUCTEMHOTO
aHaJIM3a
S7 3HaveHue KomOunupo | ®opmupoBanue 3HaroT Pecynamusnvie: cTaBaT yueOHbIE 3a7a4M HA
[Tepuoanueckoro BaHHBIN MO3HABATEIBHBIX (bopMyIHPOBKY OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO
3aKOHa U YpOK HUHTEPECOB, NEePUOANYECKOTO Y YCBOEHO yYallUMCsl, U TOTO, YTO eIlé
[Tepnonueckon HAIPABJICHHBIX Ha 3aKOHA, HEU3BECTHO
CUCTEMBI W3Y4YEeHUE IPUPOJHBIX | ONpEeIICHUE Ilo3nasamenvHole: CaMOCTOSATEIBHO
XUMHUYIECKUX 00BEKTOB, IOHUMAHHS | TIEPUOJIA, BBIJICJISIFOT U (DOPMYITHPYIOT
anemenTtoB J[. 1. LIEHHOCTH TTPUPO/IBI. (U3UYECKHI CMBICT | TIO3HABATEIHLHYIO 1€
Menneneena. Ne niepnona, Kommynuxamusnwvie: popmynupyroT
ONpeJIEIICHHUE coOCTBEHHOE MHEHHUE U MO3UIINIO, 3a/IaI0T
TPYIIIBI, BOITPOCHI, CTOSIT MMOHATHBIE JJIs TapTHEPA
bu3znyecKuii CMbICTT | TOHATHUSA
No rpynmsbi.
Pa3nen 5. Xumuueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakiun. (13 yacoB)
58 WNonnas xummnueckas | Ypok Opuentupyrorcs B 3HAKOT Xumuueckoe | Pecynamuenvie: 0CO3HAIOT TO, UTO YK€
CBSI3b. (¢hopMHpOBaH | HPABCTBEHHOM nousimue: VOoH, YCBOEHO U TO, UTO €II€ HY>)KHO YCBOUTh, Ha
WSl HOBBIX COJICPXKAHUU U CMBICIIC | HOHHAS XUMHYECKasi | OCHOBE 3TOI'0 CAMOCTOSITENIBHO CTABST
3HaHUU cOOCTBEHHBIX CBSI3b. YMEIOT yueOHbIE 3a]a4uH.
MOCTYIIKOB OIpenensaTh HOHHYIO | [lo3naeamenvhble: BOCIPUHUMAIOT

CBSI3b B XUMHYECKUX
COCIIMHCHHUSIX,
COCTABJISITh CXEMBI
00pazoBaHus
MOHHBIX
COEIMHEHHU.

UH(POPMALIMIO Ha CIyX U BU3YyallbHO,
CTPYKTYPUPYIOT TEKCT, BBLIEISSA B HEM
BTOPOCTENEHHYIO U TJIaBHYIO HH(POPMALUIO,
JIAI0T OTIPEEICHUE MIOHATUAM, CPABHUBAIOT
U TPYIIHUPYIOT OOBEKTHI.
Kommynuxamuenule: BIageroT yCTHOU 1
IIMCbMEHHOW PEYbI0, yU4aCTBYIOT B IMAJIOre, a
TaKXe B KOJUIEKTUBHOM OOCYKJCHUN
BOIIPOCOB.




59 KoBanentHas Ypok dopmupoBaHHE 3HatoT ornpesienienue | Pecynsimugnvle: caMOCTOATEIBHO
XUMUYECKas CBS3h (dhopMmupoBaH | criocoOHOCTH HETOJIIPHOMN OTIPEICIISIOT 1IEh YIeOHOU I TEIILHOCTH,
KoBasieHTHas U HOBBIX y4Jamuxcs K KOBAJICHTHOM CBSI3H, IJIaH BBITIOJTHEHUS 3aJ]aHUM, OIICHUBAIOT
HEIOJIPHASA CBA3b. 3HaHUU CaMOpa3BUTHIO U MEXaHU3M IIPABWJIBHOCTH BBIIIOJIHEHUS 3aJaHUI.

caM000pa3oBaHMIO HA | 00pa3oBaHus CBsI3U. | [lo3HasamenvHble. BBIICTSAIOT U
OCHOBE MOTHBAILUU K (GopMyIUpPYIOT O3HABATENbHOM 1IN,
00yueHuIo u U3BIICKAIOT HEOOXO0AUMYIO HH(OPMAIIH U3
MO3HAHMUIO. TEKCTa, CTPOSIT JIOTHUYECKHUE IIETTOUKH
pacCyxJICHHIA.
Kommynuxamuenvle: BnageroT yCTHOU U
MMCbMEHHOM peublo, yYaCTBYIOT B IMAJIOTE, a
TaK)Xe B KOJUIEKTHBHOM OOCYXKJIECHUHU
BOITPOCOB.
60 KoBanenTtHas KomOunupo | ®opmupoBanue 3HaroT onpeAeneHue | Pecynsimusnble. CaMOCTOATEIIBHO
TIOJISIPHAS CBSI3b. BaHHBIN OTBETCTBEHHOTO AIIEKTPOOTPHIIATENLH | OTIPEACIISAIOT 1IeJIb YIeOHON e TENHHOCTH,
YPOK OTHOIIICHUS K YYCHHIO, | OCTH, KOBAJICHTHOW | TJIaH BBITIOJIHCHUS 3aJaHUH, OIIEHUBAIOT
TOTOBHOCTH K TIOJISIPHOM CBSI3H, MPaBUIILHOCTH BBITIOJTHEHUS 3aJaHUH.
CaMOpa3BUTHIO. MeXaHU3M Ilo3nasamenvHule: BHIICTAIOT U
dopmupoBaHue o0pa3oBaHMs CBA3H. | (GOPMYIUPYIOT [TO3HABATEIHHOMN 1IN,
WHTEJUIEKTYyaJTbHBIX YMeroT onpenenaTh | U3BJIEKAIOT HEOOXOIMMYIO HH(pOPMAIIUU U3
YMEHH, CTPOUTH KOBaJICHTHYIO TEKCTa, CTPOSIT JIOTHYECKHE LIETTIOUKHI
paccyxJaeHus, MOJIIPHYIO CBSI3b B paccyXJIeHUH.
aHAJIM3UPOBATh, COCIMHEHMUSIX, Kommynuxamugnvle: BIaaeroT yCTHOU U
JIeNIaTh BBIBO/IBI 3aIHUCBhIBATh CXEMY MUCHbMEHHOM peublo, yYaCTBYIOT B IMAJOre, a
00pa3oBaHMA CBA3H. | TaKXKe B KOJJICKTUBHOM OOCYKICHUI
BOIIPOCOB.

61 Merannnueckas Ypoxk dopmupoBaHue 3Ha0T Xumuueckoe | PecynamusHvle: NMIaHUPYIOT y4eOHYIO

XAMHUYECKAS CBA3b. (opmMupOBaH | grpercTBEHHOrO nouamue: JIEATEIbHOCTD, OIICHUBAIOT MTPABUILHOCTh
I;;;{;’g’lx OTHONICHHUS K yu€Oe Ha | MeTaJlJInuecKas BBITIOJTHEHHS YU€OHBIX IEHCTBUU.

OCHOBE MOTHBAIIMH K
00yuYeHUIo U
MIO3HAHUIO.

CBSI3b; COCTABIISIOT
CXEMBI ee
o0OpazoBaHUs

Ilo3nasamenvhuie: BOCIIPUHUMAIOT
UH(GOPMAIIHIO Ha CITyX U BU3YAJIbHO, TAIOT
OTIpEJICIICHUS TIOHATHSIM, CPAaBHUBAIOT U
IPYHITUPYIOT 0OBEKTHI, HAXOJISAT
3aKOHOMEPHOCTH.

Kommynuxamusnwvie: ydacTBYIOT B AUAJIOTE,
0(OPMIISIOT CBOU MBICIIA B YCTHOH U
MUCHbMEHHOU (hopMme.




62-63 | CreneHp OKHCICHUS. | YPOK VYdacTByIOT B AMajore | 3HAIOT Pezynamusnule: cTaBsaT yueOHbIC 3aJaUU
Pemenue (dopMuUpOBaH | Ha OCHOBE orpeniesieHne (caMOCTOSITENBHO, IPH MMOMOIIN YUUTEIA),
YIPXHEHUH 110 TeME | U HOBBIX PaBHOIIPABHBIX HOHSATHS «CTENICHb IUTAHUPYIOT YU4EOHYIO 1S TeNbHOCTB,
«CreneHb 3HaHUH OTHOILICHUH U OKHCIICHUS OIICHUBAIOT MPABHJILHOCTH BBHITIOJHEHUS
OKHUCJICHUS B3aUMHOT'O YBa)XXCHUSA, | .YMEIOT JIEMCTBUM M BHOCSAT B HUX KOPPEKTUBBI.

BbIpabaThiBas o0IIee | ONpenessiTh llo3nasamenvhvie: CTpyKTYpUPYIOT TEKCT,
pelieHue. CTETICHb OKUCIICHHS | BBIACTAS B HEM BTOPOCTETICHHYIO U TIaBHYIO
o gopmyiie UH(OPMAIIHIO, TAIOT OIPEICIICHHIE
BEIIECTBA U MOHATHUSM, YCTAaHABIMBAIOT IIPUIUHHO-
COCTaBJISITh CJICZICTBEHHBIC CBSI3H.
bopMyIbI 1O Kommynuxamugnoie: ymeIoT ¢ 10CTaTOYHON
CTETICHH MIOJTHOTOW ¥ TOYHOCTBIO BBIPAYKATh CBOM
OKHICJICHUS, MBICJIH, BJIAJICIOT MOHOJIOTHYECKON U
UCTIONB3YSI TIPH JIAJIOTHIECKOH (popMamu pedn.
ITOM Psif
ANEKTPOOTPULIATENbH
OCTH.

64 OkucnauTenbHo- KomOunupo | ®opmupoBanue 3HaroT xumuueckue | Pecynamuenvie: CTaBsAT yueOHBIC 1EITH,
BOCCTAHOBUTEIbHBIC | BaHHBIN OTBETCTBEHHOI'O NOHAMUSL: CaMOCTOATEJIBHO aHAIN3UPYIOT YCIOBUS
peaxuuu. YPOK OTHOILIEHMS K YUCHHIO | OKHCIIUTENb U JNOCTH)KEHUS 1€, OLIEHUBAIOT
peleHue UCHIOJIb3Ys BOCCTaHOBUTEIb, IPaBUIbHOCTD BBITIOJIHEHUS I€HCTBHUSL.
yIpa)KHEHUH. CHeLUaIbHO OKHCJICHUE U Tlo3nasamenbHule: BBIICIAIOT HEOOXOJUMYIO

1oJ1I00paHHbIe BOCCTaHOBJICHHE. UH(POPMALIMIO U3 IIPOUYUTAHHOTO TEKCTA,
cpeacTBa. YMeHue Onpeoensiom: CTPYKTYPUPYIOT CBOU 3HAHMS,
OLICHUTb CTEIICHb CTENEHb OKUCIICHUS | ONPEAEISIIOT KPUTEPUH [Vl CPAaBHEHUS
ycliexa Win Heycrexa | 3JIEMEHTa B (baxTOB, SABJICHUI.
CBOEH JEATEIbHOCTU COEJIMHEHMH, Kommynukamugnvie: BbICITYILIUBAIOT U
OKHCIIUTEIHN U 00BEKTHBHO OLIEHUBAIOT JPYroro,
BOCCTAHOBUTEIH, YMEIOT BECTH JMAJIOT, BbIpabaThiBast oouiee
TUI XMMUYECKOH pelLIeHue.
pEeaKIuy 1o
U3MEHEHUIO CTEIIeHH
OKHCIICHUS
XUMUYECKUX

3JICMCHTOB.




65 VYnpaxxHeHnus B Ypok - dopmupoBaHHE YmMeroT onipeaesite | Peeynsamuenble. TpeoOpa3yroT
COCTaBJICHUU MPAKTUKYM | KOMMYHUKATUBHBIX CTEINEHb OKUCJICHHS | IPAKTUUYECKYIO 33/1a4y B TO3HABATEIIbHYIO,
OKHUCJIUTEIIbHO- KOMIIETEHTHOCTH B AJIEMEHTOB B OCYIIIECTBIISIOT MO3HABATENBHYIO pedIeKcuio
BOCCTaHOBUTEIIbHBIX oOIIeHUH U COCIMHECHUH, B OTHOILICHUH JIEUCTBUI MO PEIICHUIO
peaKIIHiA. COTPYIHHUYECTBE CO OKUCITUTENH U MO3HABaTEJIbHBIX 3a/a4.

CBEpPCTHUKAMM. BOCCTAaHOBUTEIIH, Ilo3znasamenvhbie: AT ONPENEICHUS

dopmupoBaHUE OKHUCJICHHUE U MOHSITHSIM, MOTYT HaliTH CIIOCO0 peIeHust

WHTEJUIEKTYyaJIbHbIX BOCCTaHOBJICHHE poOJIEMHOM 3a/1aun

YMEHUH: Kommynuxamuenvie: ydacTByIOT B AMAJIOTE,

aQHAJTM3UPOBATH TEKCT KOJUUIEKTUBHOM OOCYKJICHUH TIPOOIIEMBI,

ydaeOHMKa BJIAJICFOT MOHOJIOTHYECKON M AUATOTHYECKOMN
dbopMamMu peuu.

66-67 | O6o0IIeHNE 1 Ypok dopmupoBaHUs Ymeror Pezynsimusnvle: TUTaHUPYIOT
CUCTEMaTH3aIUS KOPPEKIIMU ¥ | KOMMYHUKATUBHBIX XapaKTEePU30BaTh: MOCJIeI0BATEIILHOCTh CBOUX JIEHCTBUM U
3HAHUU 110 TEMaM MPOBEPKHU KOMIIETEHTHOCTH B I[ICX5 .M. MPOTHO3UPYIOT UX PE3YIbTaT.

«I13 u TICXD JI.1. 3HaHUH OOIICHNH U MenneneeBa, 3HatOT | [lo3nasamenvbHbie: BBIIBUTAIOT APTYMEHTHI,
MenpeneeBa u COTPYIHHUYECTBE CO COCTaB aToma. yCTaHaBJIUBasl IPUYHUHHO-CIIEICTBEHHbIE
CTPOEHHUE aTOMa» U CBEPCTHUKAMM. CocraBisioT: CBSI3U MEXy U3y4aeMbIMU SIBIICHUSAMM,
«CtpoeHue yYpaBHEHUS U3BJIEKAIOT HEOOXOIMMYIO HHPOPMAIUIO U3
BEILIECTBA. OKHCIIUTEIbHO- MIPOYUTAHHOIO TEKCTA.
OxkucnurenpHo- BOCCTaHOBUTENbHBIX | KommyHukamusenvie: ymeIoT (OpMYIUpPOBaATh
BOCCTAHOBUTEIIbHBIE peakuuii. coOCTBEHHOE MHEHHUE, apIYMEHTHPOBATh
peakuum. CBOIO TOUKY 3pEHUS, OTCTaUBaTh €€ HE
BpaXJIeOHBIM I JPYTUX 00pa3oM; BIaICIOT
MOHOJIOTUYECKON U JUAIOTrUYECKON
dbopmamu peun.

68 KonTposabHas Ypok - dopmupoBaHue YMEI0T BBIYUCIATD Pecynamusnvle: npeoOpazyror
pabora Ne4, «I[I3 m | OpakKTUKyM | KOMMYHHKaTUBHBIX 0 XUMUYECKUM MPaKTUYECKYIO 33/1a4y B TO3HABATEIIbHYIO,
Cx9 J.H. KOMIIETEHTHOCTH B YPaBHEHUSIM Maccy | OCYIIECTBISIIOT MTO3HABATEIbHYIO peaeKcuio
MenpgeneeBa u oOLIeHNH U 110 U3BECTHOMY B OTHOILIEHUH JIEUCTBUI MO PEIICHUIO
CTPOEHHE aTOMa» U COTPYIHUUYECTBE CO KOJIMYECTBY MO3HABATEJIbHBIX 3aa4.

«CTpoenue CBEpPCTHUKAMM. BEILIECTBA, Ilosnasamenvuvie: NAOT ONpeneIeHUs
BelleCTBA. dopmHUpoBaHUE BCTYNHUBLIETO WX MOHITHUSIM, MOTYT HallTH CIIOCO0 pelIeHuUs
OxucaureabHO- WHTEJUIEKTYyaJIbHbIX MOJIY4YarOIIEerocs B npoOJIeMHOM 3a1auu

BOCCTAHOBHUTEJ/IbHbIE YMEHUM: pe3ynbTare peakuuu, | KommyHukamugHvle. y4aCTBYIOT B TUAJIOTE,
peakuum». ¥ Ha00OpOT. KOJUIEKTUBHOM OOCYXJACHHH MPOOIEMBI,




aHAJM3UPOBATH TEKCT
yueOHHKa

BJIQJICIOT MOHOJIOTHYECKON U JUATOTHIYECKOU
dbopmamu peun.
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