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Hcnonp3oBanue nupoBbIx 1abopaTopuii Ha ypokax XxuMun B 8-9 kinaccax

Touka pocrta — 5T0 (enepanbHasi CeTh IEHTPOB 00pa3oBaHUs LU(POBOrO, €CTECTBEHHO-HAYYHOT'O, TEXHUYECKOTO M TYMaHUTapHOTO
npo¢uiis, OpraHM30BaHHAs B paMKaX IPOEKTa

«CoBpeMeHHas LIKOJIay.

Hudposas (xommbrorepHas) madoparopust (L[JI), mporpaMMHoO-anmapaTHBIA KOMIUIEKC, JAaTYMKOBAsh CHUCTEMa — KOMIUIEKT Yy4eOHOTO
000pyIOBaHUs, BKIIOYAIOIINI H3MEPUTEIBHBIN OJIOK,

uHTEepQeiic KOTOpOoro Mno3BoJisieT 00ecreuuBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, M HAa0Op AATYMKOB, PErMCTPUPYIOLIMX 3HAUYCHHS
pa3NUYHBIX (PU3NYECKUX BEIMYHH.

AITXP — anmnapar 15t IpOBEI€HUS XUMHUUECKUX PEaKLUi ¢ TOKCHYHBIMU Ta3aMU U apaMHU, 3aMKHYTBIX Ha ITOTJIOTUTEb.

bans koMOMHMpOBaHHAs MpenHa3HAYEHa IS HarpeBa CTEKISTHHBIX U (apdOopoBBIX COCYOB C peareHTaMu JI0 ONpeAeTIEHHON TeMIepaTypsl B
3aBHCUMOCTH OT TEIUIOHOCHUTENs. B KauecTBe TEIIOHOCUTENS BBICTYIAET Boja (BOAsHAs OaHs), peuHoM necok (mecoyHast 6aHs), crienualbHble
XKUAKOCTHU ( HallpuMep, MaciisiHas OaHs).

[Tpubop nns nonydenus rasos (nmpubop Kupromknna) — npocteimmii mpubop A NoaydeHus: HeOoIbIIOro KoJIMYecTBa ra3os. Beimyckaercs
B JIEMOHCTPALIMOHHOM U YYCHUYECKOM BapHaHTaX.

Cocyn Jlangonbra (mpoOupka JBYXKOJEHHAs) — MPECTaBIsAeT cOOOM /IBE CIAassHHBIE I10J1 ONPEeIEHHBIM YIJIOM MPOOUPKH C OAHUM TOPIIOM.
[TpumensieTcs st JEeMOHCTPAIMH 3aKOHA

COXPaHEHMsI MacChl BELIECTB B XUMUYECKUX PEAKIIMAX.

Mermanka MarHuTHasE — yCTPONCTBO [T TIEpEMETIMBAHHIS KHUIKOCTEH, C ITOMOIIBIO BPALIAIOIIETOCS B MATHUTHOM ITOJIE SIKOPSL.

Kpartkoe onucanue nojaxo/1oB K CTpYKTypUPOBaHHUIO MaTEpUaAIOB

B ob6pazoBarenbnoii mporpamme (OI) mpeacraBieHsl Clienyromnme pa3aeibl:

1. MeTop! M3y4eHHs BEIIECTB U XUMUYECKUX SBJICHUNA. DKCIIEPUMEHTAIbHbBIE OCHOBBI XUMHH.

2. IlepBoHavYambHBIE XUMHUECKHE TTOHSATHSI.

3. PacTBOpBI.

4. OCHOBHBIE KJIacChl HEOPTaHUYECKUX COETUMHEHUM.

5. Teopust 2IEKTPOIUTUUECKOIN AUCCOLUALIIH.

6. XuMH4YecKre peakiny.

7. XMHUYeCKHE 3JIEMEHTHI (CBOWCTBA METAIIJIOB, HEMETAJUIOB M UX COEIMHEHU).

B ocHOBy BbIieNIeHUS] TaKUX PA3/EOB 3aJI0KEH XUMUYECKUN SKCIIEPUMEHT, TpaJuIMOHHAs cucTeMa u3ydeHus Xxumuu. OCHOBHOHM (opmoit
y4eOHOM JeATeNbHOCTH SIBJIETCS XMMHUYECKHI SKCIIEPUMEHT, IPOBOJUMBII B BUJE JTAOOPATOPHBIX, NMPAKTHUECKUX PAaOOT U JIEMOHCTPAIH.
JIeMOHCTPAIlMOHHBIN KCIIEPUMEHT MPOBOJIUTCS B TOM CJydae, €CIM OH OIAaceH ISl BBIMOJHEHUS YYAIIUMUCS WIM HWMEIOMIHNACS MproOop
MIPEJICTABIICH B €IMHCTBEHHOM 3K3EMILISIpE.

Jnst m3ydenus npeameta «Xumus» 9 kimace orBoautces 70 4acos.

JlanHast oOpa3oBaTesbHas MporpaMma o0ecrieyuBaeT yCBOCHUE yYAIMMUCS BaKHEHITNX XUMUYECKUX 3aKOHOB, TEOPHUI U OHATHI; popMupyer
MPEJCTaBICHHE O POJIM XMMHUHU B OKPY)KAIOIIEeM MUPE U JKU3HU uesoBeka. [Ipy ’TOM OCHOBHOE BHUMAaHHE YIENSETCS CYITHOCTH XUMHUYECKHX
peakIuii ¥ METOJIaM MX OCYIIECTBICHHUS.



OpHMM W3 OCHOBHBIX NMPHUHIMIIOB IMOCTPOSHUS MPOTPAMMBI SIBJISICTCS MPUHIUI JOCTYIMHOCTH. DKCIEPUMEHTAIbHBIC JaHHBIC, MOMy4eHHBIC
YYaIUMUCS TPY BBITIOJTHEHUH KOJTHYECTBEHHBIX

OTIBITOB, MO3BOJIAIOT YYalIUMCS CAMOCTOATEIBHO JeNaTh BBIBOJBI, BBISABISTH 3aKOHOMEpHOCTH. [loaxonbl, 3all0KeHHBIE B COJIEp:KaHUE
MIPOTrpaMMBbI Kypca, CO3Jat0T HE0OXOAUMBIE YCIOBUS IS

CHUCTEMHOI'0 YCBOCHHSI YYal[UMHCSI OCHOB HayKH, JJisi OOecIieueHus] pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ACHCTBUS 00yUYeHHs Ha JTUYHOCTD
yaamerocsi. DopMupyeMble 3HAHUS JODKHBI CTaTh OCHOBOW CHCTEMBbI YOEXKICHWN IWIKOJBHUKA, MEHTPAIBHBIM SIPOM €ro HaydyHOTO
MHUPOBO33PEHUS.

Omnucanue MaTepralbHO-TEXHUUECKOM 0a3bl neHTpa «Touka pocTay, UCIOIB3YeMOro U pealn3aluid 00pa3oBaTelbHbIX MPOrPaMM B paMKax
MpernojjaBaHusl XuMUU

MarepuanbHO-TexHHUeCKas 0a3a meHTpa «Touka pocTta» BKIIIOYaeT B ceOsi COBpeMEHHBbIE M Kiaccuyeckue mpudopsl. [locneanne mpouum
MHOTOJIETHIOIO anpo0alrio B MIKOJIE U MOJYYHIN MPU3HAHUE y yuuTeaer xumuu. K HUM oTHOcATCS: MpUOOp At JEMOHCTPALlU 3aBUCUMOCTH
CKOPOCTH PEAKIIMH OT PA3IMYHBIX (DAKTOPOB, ammapar i MPOBEACHHUS XUMHUYCCKUX PEaKIU, MPUOOP IS OMBITOB C MICKTPUICCKUM TOKOM,
puOop JUIs U3YyYEHHS COCTaBa BO3/1yXa U MHOTHE JIpyrue. Y YUThIBask MPAKTUUECKHUMA OMBIT IPUMEHEHUs JAHHOTO 000pYI0OBaHUS Ha YPOKax
XMMHHU, MBI JaJUM JIHIIb KPAaTKOE onucanue MpuoopoB. OCHOBHOW aKIEHT CHENaeM Ha OMUCAHWU IHU(POBBIX JIAOOPATOPUI U HX
BO3MOXXHOCTSIX.

Cnpasounux

Hudposas (kommbrotepHas) nadoparopus (LIJI), mporpamMMHo-anmapaTHbIi KOMIUIEKC, JAaTYUKOBAas CHCTEMa — KOMIUIEKT y4eOHOTO
00opyIOBaHUs, BKIIOYAIOIINI H3MEPUTEIBHBIN OJIOK,

uHTepdeiic KOTOporo Mo3BoNsIeT 00ecleynBaTh CBS3b C MEPCOHATBHBIM KOMITBIOTEPOM, M HAOOp JaTUYMKOBl, pErHCTPUPYIONIUX 3HAYCHUS
Pa3IUYHBIX (PU3HYECKUX BEIIMYUH.

JlaTuuk TeMmneparypbl MIATHHOBBIA — MPOCTOM M HAAEKHBIN AaTYMK, MpeJHa3HAUYCH JUIsI U3MEPEHUsT TEMIEPaTyphl B BOJHBIX PACTBOpax U B
ra3oBbIX cpefax.limeeT pa3nuHbIi AMana3ox

u3mepenuit ot —40 no +180 -C.TexHuueckne XxapaKTepUCTUKH JaTUMKA yKa3aHbl B MHCTPYKITUH 10 SKCILTyaTaIiH.

JlaT4uK TemrepaTypbl TEpMOTIAPHBIA MpeaHazHaueH a1 u3meperus remiepatyp 10 900 °C.Mcnonb3yeTcst py BHIIOTHEHUN padoT, CBSI3aHHBIX
C U3MEpPEHUEM TeMIepaTyp MIaMeHH,

TUTABJICHHS M PA3JI0KEHUS BEIIECTB.

JlaTuyuK ONTUYECKON TIIOTHOCTU (KOJIOPHUMETP) — npe;[HasHaqu JUI M3MEpEHHsL ONTHYECKOM MIOTHOCTH OKPAIICHHBIX PACTBOPOB (puc. 1).
Hcnonp3yercs npu uzydeHnn TeM «PacTBopsi», «CKl S oTIpe/IeIIeHNY KOHIICHTPAIMH OKPAIIEeHHBIX HOHOB HITH




B KOMIIIEKT BXOAT NaTYMKU C PA3IMYHOM JUTMHOM BOJIH MOJIYIIPOBOAHUKOBBIX HCTOYHUKOB cBeTa: 465 u 525 um. O0bEM KIOBETHI COCTaBIIsieT 4
MJ1, JUIMHA ONTUYECKOro myTH — 10 MM

HNatuuk pH npengnasznaueH nansi u3mepeHust BojopojHoro mnokazatens (pH).B nacTosiee Bpemsi B HIKONY MOCTYNalOT KOMOMHUPOBAHHbBIE
TAaTYNKH, COBMELIAIOIINE B ce0€ CTEKJISIHHBIN AJIEKTPOJ € SJIEKTPOJIOM CPaBHEHUS, UTO AeTaeT padoTy MO U3MEPEHHUIO BOJIOPOTHOTO TIOKA3ATEIS
oonee xomdoprHoi. uanazon mamepenuid pH ot 0—14.VMcnonb3yercst s M3MEpEeHUsT BOJOPOIAHOTO IOKa3aTeslsl BOJHBIX PAacCTBOPOB B
Pa3IMYHBIX UCCIIETOBAHMIX OOBEKTOB OKPYKAIOIIEH CPE/IbI.

JlaTyuk 3JIEKTPONPOBOIHOCTU MpEIHA3HAYCH U1 U3MEPEHHS YAEIbHOU 3JIEKTPOINPOBOIHOCTH KUIKOCTEH, B TOM UKCJIE U BOJHBIX PACTBOPOB
BeulecTB. I[IpumMeHsercs npu U3y4eHUH TEOPUH JIEKTPOJUTHUECKON AUCCOLMALNN, XapaKTEPUCTUK BOJHBIX PaCTBOPOB.

JlaTuuk XJOPUA-UOHOB HCIIONB3YETCS ISl KOJIMYECTBEHHOTO OMPEICTICHHsI COJepKAaHUSI HOHOB XJI0pa B BOAHBIX pacTBOpPax, MOYBE, IPOAYKTAX
mutanusa. K jgaruuky monkirodaeTcsl MOHOCENeKTHBHBIA dnektpon (MCD) (pabouwmii 3iieKTpon), MOTEHIHAT KOTOPOTO 3aBHCHT OT
KOHIIEHTPALMK OIpPEACIIEMOr0 HOHA, B JAaHHOM cliydae OT KoHIieHTpaiuu aHuoHOB Cl-.Ilorenmman MCD omnpenensioT OTHOCHTEIBHO
3JIEKTPOJIa CPABHEHUS, KaK PABUIIO, XJIOPCEPEOPSAHOTO.

Ha pucynke 2 nokazana oOmiast cxema ucnoiabs3oBanusi UCDO as KOJIMYECTBEHHOTO OIpPENEIeHHs] KOHIIEHTpaluK (aKTUBHOCTHZ) PAa3IUYHBIX
noHoB: Cl—-, NO3—, NH4+, Ca2+.0cHoBHoli KoMIIOHEHT Jtob6oro MCD — meMOpaHa, KOTopas pasfenseT BHYTPEHHUH pacTBOpP C MOCTOSIHHOM
KOHIICHTpALlMEH OMpenensieMoro MOHAa M HCCIEeNyeMbIi pacTBOp, a TaKKe CIYKUT CPEACTBOM DJIEKTPOIUTHUYECKOTO KOHTAKTa MEXIY
HuMHu.MemOpana o001ajaeT HOHOOOMEHHBIMU CBOWCTBAMH, MPUYEM MPOHHUIIAEMOCTh €€ K MOHAM Pa3HOro Tuma pasziauyHa. Puc. 2. YcraHoBKka
JUTSL OTIpejiesie- HUS KOHIICHTpaluHu (aKTHBHOCTH) XJIOPUA-MOHOB B pacTBope.A: 1 — kopmyc gatumka mis omnpeaenenus Cl—woHOB; 2 —
pazeém Micro USB nns moakmodeHust k kommbiotepy; 3 —pa3bém BNC mis monxmrouenus pabouero amekrponaa; 4 — pa3bpéM s
MOJIKJIIOUEHUS IIEKTpoJa cpaBHeHUs. b: 1 —HOHOCENeKTUBHBIN A51eKTpo (paboumii ANeKTpoa); 2 — 3JIEKTPOJ CpaBHEHUS (XJI0pcepeOpsHbIi
3JIEKTPO); 3 — MarHUTHas Melaika; 4 — SKOpb MarHUTHOM MEIIaIKu

3ampemaercst TporaTh MEMOpaHy JIEKTPO/Ia MaJbI[aMH U IPUBOIUTH €€ B COMPHUKOCHOBEHNE C TBEPIBIMU oBepxHOCTsMHE. [1pn xpanennn MCHO
YyBCTBHUTEIbHAS YaCTh JaTyuKa (MeMOpaHa) JOKHA OBITh 3aIlMIIECHA CHelHaIbHBIM KoJmauykoM. He gonmyckaeTcst HCIoib30BaTh 3JIEKTPOJIBI €
MOJTUMEPHON MeMOpaHOH B cpenax, COACpKallX JIETydhe BEIIecTBa WM OpraHmdeckue pacTBopurenn. He ciemyer mcronmszoBare MCD B



CWIBHBIX OKUCIHTENIX. JmuTensHoe Haxoxaerane MCD B pacTBOpax KPEeNmKUX KUCIOT WM HIENI0OYel MPUBOJUT K PE3KOMY U HE-00paTuMoMy
COKpAILIEHUIO CPOKA CITY>KOBI AIIEKTPOAA.

AKTHUBHOCTh MOHOB a — 3¢ eKTuBHas (KaXyllascs) KOHICHTpAUUs ¢ y4€TOM DPa3IUYHBIX B3aMMOJEHCTBHI MEXIy HMOHAaMH B PacTBOpE.
[Tokazatens akTuBHOCTH pa = —lga. [lonsarue ObL10 TpemnokeHo B 1907 r.amepukanckuM yuéHbIM [.JIptoMCOM Kak HOBas TEpeMeHHas,
IIPUMEHEHHE KOTOPOH BMECTO KOHIIEHTPALMH [103BOJISIET UCIIOJIb30BaTh JIJIsl ONIMCAHUS CBOMCTB peajlbHbIX PACTBOPOB OTHOCUTENIBHO MPOCTHIE
YPaBHEHHs, IOJYYECHHBIE JJI MICAIBHBIX CHCTeM. J[aTUMK HUTPAT-MOHOB IPEJHA3HAYECH NI KOJIMYECTBEHHOI'O OIPENEICHUS HUTPATOB B
Pa3IMYHBIX 00BEKTAX OKPYKAIOIICH CPeIbl: BOJIE, OBOIIAX, GPYKTaxX, KOJOACHBIX U3JEIHSIX U T.1.

Muxkpockon udpoBoii pegHazHaueH Ui U3y4eHHs GOpMbl KPUCTAIUIOB U HAOJIIOICHHSI 32 POCTOM KPHUCTAIIJIOB.

Anmnapar s npoBefeHuss xumuuyeckux peakumii (AIIXP) nmpenHasHaueH i MONY4YEHHUS. M JIEMOHCTPALMU CBOMCTB TOKCHYHBIX MapoB U
ra3oB.JTH BelIECTBa IMOJIy4alOTCs B KOJIOE- peakTope, W MpH HarpeBaHuu (Wi Oe3 HarpeBaHus) ra3o00pa3Hble BELIECTBA MPOXOJAT depe3
MOTJIOTUTENbHBIE EMKOCTH (HAca/KH) C paCTBOPAMM PEareHTOB, BCTYNAIOT C HUMH B peakuuio (puc. 3).M30bITOK ra3a noraomaercs )XUIKUMHA U
TBEPABIMU PEAarcHTAMH, a TAK)XKE aKTHUBUPO BaHHBIM YIVIEM. AmNapaT yalle BCErO HUCIOJIB3YIOT Ul MOIYYEHHs U JEMOHCTPALMM CBOMCTB
XJIOpa, CEpPOBOIOPOAA.
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Puc. 3. Anmapar qyia npoBeneHust xumudeckux peakuuii (AITXP): 1 — nByropnas xonba-peaktop; 2 — JAenuTeNbHas BOPOHKA JUIs pabOTHI C
TOKCUYHBIMU BEIIECTBAMH, IO3BOJSET N00aBIATh HEOOXOAMMOE KOJMYECTBO J>KMJKOIO peareHTa B pPEaKIMOHHYI0 CMEChb, HE JOITycKas
pasrepMmeruzanuu npubopa; 3 — EMKOCTH (HacaJKH) JUIS KUIKUX PEareHToB (TMorjotuteneil); 4 —konnaku; 5 — EMKOCTh (Hacaaka) A
chlillydnx peareHToB [Ipu mpaBHIIbHON 3KCIUTyaTanuu mprudopa JeMOHCTpalMs CTaHOBUTCS yaoOHOH u Oe3omacHoil. Ha npoBeneHne onbIToB
TpaTUTCst 0KOJIO 3—6 MHH. Xopollas BU3YaJbHOCTh SIBJISETCS MPEUMMYILECTBOM 3TOT0 npubopa. Tak Kak Mpu TEMOHCTpPAIUH OJHOBPEMEHHO
IIPOXOJAAT HECKOJBKO PEAKIMH, BaXKHO MPABHJIBHO OPraHU30BaTh HAOIIOJEHUS ydyalllUMUCS 3a NMPOTEKaroMMUMU nponeccamu. LlenecoodpasHo
3amucarh Ha JOCKE Ha3BaHUS WM (OPMYJIbl peareHTOB, HAXOAIIUXCS B MOTJIOTUTEIbHBIX CKISHKAX. [Io OKOHYaHUM OMbITa HY)KHO CPaBHUTH
MCXOJIHBIE PACTBOPHI BEIIECTB U PE3YJIbTaThl UX MPEBPALICHHII.



AIIXP MOXHO MPUMEHATh HA Pa3HBIX 3Tanax OOy4YEeHUs — IPU M3YyYEHHHM HOBOTO MaTepHualia, MOBTOPEHUH U 3aKPEIICHUH, 000OIIECHUN H
cHCTEeMaTHU3alliy 3HaHUH ydanmxcs. B 3aBucuMocTs oT npoduiisi 00yyaeMbIX, [esiel ypoKa, ypPOBHS 3HAHUS yYaIlUXCS BOSMOXKHBI pa3IMyHbIE
BapHaHThl IIOCTAHOBKH OJKCIIEPUMEHTa M BbIOOpa pearupyrommx BemecTB. OJIHAKO IPH H3YYEHUHM CBOMCTB BELIECTB HE CIIEAYyeT
OTPaHUYMBATHCS TOJBKO SKCIEPUMEHTOM ¢ Hcmonb3oBaHueM AIIXP. MHorme AMIaKTHYECKHWE LEIH MOTYT OBITh JOCTHTHYTHI TOJBKO
JIEMOHCTpAIIMEH ONBITOB B TpamunuoHHON ¢opme. [Ipumenenne AIIXP He orpaHmymBaeTcs BBINICOMMCAHHBIM 3KcnepuMmeHToM. [Ipnubop
y10OHO MPUMEHATH MPH JEMOHCTpAIMK CBOIMCTB nuokcuaa azora (IV), merunamuna, 6poma, npu (pakimMOHHON neperonku HedTu.B memsix
SKOHOMMHU BPEMEHHU €r0 MOXHO UCIOIb30BaTh MPU U3yYEHUH CBOMCTB yriekucnoro raza. AIIXP noaxoaut mis nomyueHus: 6e3B0HOM
a30THOM KUCIIOTHI, OpOMOEH301a, HUTPOOEH30JIa U IPYTUX COCTUHECHUH.

[Tpubop 11s1 1eMOHCTpaIMM 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX DPEaKIMi OT pa3Iu4HbIX (PaKTOPOB HCHOJB3YIOT HPU HU3YYEHUHU TEMBI
«CKOpOCTh XUMHUYECKOH PEaKIm» M TEIUIOBOTO AP PeKTa XUMHUECKUX peakuuid. [Ipubop naét BO3MOKHOCTH SKCIIEPUMEHTAILHO UCCIIEI0BATh
BIIUSTHUE HA CKOPOCTh XUMHYECKHUX PEaKIM CIEeAYIOMUX (GaKTOPOB: MPUPOABl PEarHpyIONINX BEIIECTB, KOHIICHTPAIIMH Pearupyrommx
BEIIECTB, IJIOUIAIU TPAHUIIBI pa3ziena a3 B TeTePOTeHHBIX CUCTeMax (TIOBEPXHOCTH CO MPUKOCHOBEHUS MEXKIY pearupyroiMy BEIECTBAMN),
TEeMIIEPaTyphl, KaTalnu3aTopa, THruouTopa.

Puc. 4. Ilpubop 11 1€MOHCTpAIMK 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PeaKIUil OT pa3auuHbIX (akTopoB: | — MoOJCTaBKa; 2 — COCY/bl
Jlannonbra; 3 — ManomeTpuyeckue TpyOku [Ipubop cocToUT U3 MOACTaBKH, HA KOTOPOH 3aKPEIJICHbI IBE MAHOMETPUUYECKUE TPYOKH, KOTOpbIE
COEIMHSIIOTCS ¢ cOCyAaMu JIaH0bTa ¢ TTOMOIIBIO TIACTUKOBOM TPYOKH ¢ ipoOKkamu (puc. 5).

Mesx 1y MaHOMETPHUECKUMH TPYOKaMH Ha MaHeId HaHeCceHa LIKaa JJIs HaOJII0IeHHUs YPOBHSI XKHUIKOCTH B TpyOkax. OKpaleHHOH HKHUIKOCThIO
MOJKET OBITh PACTBOP JIFOOOT0 KPacUTENS B BOJE.

[Tunerka-n03aTop — MpHUCIIOCOOICHNE, NCTIOIB3YEMOE B JIAOOPATOPUH Il OTMEPHUBAHUS ONPEACIEHHOTO 00bEMa KUAKOCTH. [InneTkn
BBIIYCKAIOTCSI IEPEMEHHOTO U MTOCTOSIHHOTO 00bEMa.

B xoMIiekTsl 000pynoBaHUs Ui METUIIMHCKUX KJIACCOB BXOJAT YAOOHBIE MHUIETKU-A03aTOPbl OJHOKAHAIbHBIE, ITO3BOJISIOLINE HACTPOUTH
HE00X0IUMBIH 00bEM OTOMpaeMON KUAKOCTU B TPEX pazNUYHbIX Juana3zoHax (puc. 6).Mcrnonbp3oBaHne COBPEMEHHBIX TEXHOJIOTUHN U [IBETOBOM



KOOUPOBKH Auaria3oHa JO3UPOBAHUA I[aéT BO3MOXXHOCTbh Ka4€CTBCHHO, TOYHO, 0e30I1aCHO BBIIOJIHSITE HI/IHGTI/IpOBaHI/Ie.HI/IHCTKH HUMCIOT
CMCHHBIC IJIACTUKOBBIC HAKOHCYHHUKH.

banst koMOMHMpOBaHHAs MpeIHa3HAYEHa Il HarpeBa CTEKISIHHBIX U (aphopOBBIX COCYIOB, KOTJa TpeOyeTcsl co3AaTh BOKPYT HarpeBaeMOro
cocyJia paBHOMEpPHOE TEeMIIEpaTypHOE IoJie, N30eKaTh MCIOIB30BAHUS OTKPHITOrO IUIAMEHU M PACKAIEHHOW SJIEKTPUYECKOH crupanu (puc.
7).Kopnyc koMOrHMpOBaHHOW OaHu clenaH U3 altoMuHus. JKUAKOCTHAs 4acTh KOMOMHHUPOBAHHOM OaHM 3aKpBIBAETCS KOJbLIAMHU Pa3IMYHOIO
auamerpa.

Jns HarpeBanus cocynoB A0 100 °C B kauecTBe TEIJIOHOCUTENS UCHOJB3YIOT BOAY, Korjaa Tpedyercs co3aaTh 0ojiee BBICOKYIO TeMIepaTypy
MIPUMEHSIIOT COJIEBBIE PACTBOPHI.

TennonocureneM MoxxeT ObITh rnuiepuH. OH obecneunBaeT nHTepBan Temmeparyp or 60 mo 180 °C. Beime 310l Temneparypsl TIHLEPHH
Ha4YMHAET pasjiararbcs W AbIMUTH. [l HarpeBaHus 10 0oJjiee BBICOKMX TEMIIEpaTyp HCIOJIb3YIOT IMJIMHAPOBOE MAciio WM CHUIMKOHOBOE.
Bosee Ge3omacHO MCIONB30BATH /1711 HAIIOJHEHUS OaHb CYXOM MeNKO3epHHUCTHIN ecok. OHaKo MecoYHble OaHU MPOTPEBAIOTCS HEPABHOMEPHO.
B cocraB koMmIiekTa BXOAMT CHUTO JUIS TIPOCEMBAHHS PEYHOTO Tecka. McrouHmkoMm Tema aisi KOMOWHUPOBAHHON OaHM SIBIISFOTCS
NMEKTPUYECKHUE TUINTKU € 3aKPBITON CIMPANIbIO

[Tpubop At MOTYICHHSI Ta30B UCIOJIB3YETCS JUISI TTOJydeHUsT HEOOJBITNX KOJMYESCTB Ta30B: BOAOPO/Ia, KHCIOpoaa (M3 TEPOKCH A BOJOPOIA),
YTJIIEKUCIIOrO rasa.

puc. 7. IIpubop asnst morydeHust 1 COOMpaHHs Ta30B



ITosicHuTenbHas 3anucKa

Pabouast nporpamma o xumun 1151 9 kiacca paspaboTaHa B COOTBETCTBHU CO CICAYIOIIUMHU TOKYMEHTaMH:

1. Cr. 1213 ®enepanpHoro 3akona «O0 odbpazoBanuu B Poccuiickoit denepanmm» Ne 273 ot 29.12.2012.

2. @enepanbHBIl TOCYAAPCTBEHHBIH 00pa30BaTENbHbBIH CTaHAAPT OCHOBHOTO OOLIET0 00pa30BaHUs, YTBEP)KACHHBIH NPHKA30M
MunucrepcrBa oopa3zoBanus U Hayku PD 17 nexadbps 2010 r., Ne 1897

3. OcHoBHas obuieoOpa3zoBarenbHas nmporpaMmma OcHoBHOTO 0011ero oopasoBanust MOY «lonoBHHCKas cpefHss o01eodpa3oBaTenbHast
IIKOJIA .

4. Asropckas mporpamma mo xumuu ['abpuensta O.C. «[Iporpamma ocHOBHOTO 00miero oOpazoBaHust O XUMHH IS 8-9xmaccay, M:
Hpoda, 2016 .

5. basucHsrit yueOnsiii iman MOY «"onmoBHHCKas cpeiHss o01meo0pa3oBaTenbHas mkoia» Ha 2021- 2022 yueOHsrii ro.

6. ITonoxenue o padoueii nporpamme MOY «I"osoBuHCKast cpeansist o01meoOpa3oBaTenbHas mkoia» ot 31 aBrycra 2021 rona.

O01mme neJii 0CHOBHOIO 00111ero 00pa3oBaHMs € y4eToM cnennpukn kKypca XumMun

[lenn xumudeckoro oOpa3oBaHUS B OCHOBHOM IIKoJe (DOPMYIHMPYIOTCS Ha HECKOJBKHUX YPOBHSX: TIJIOOAJBbHOM, METAalpeIMETHOM,
JMYHOCTHOM M MIPEIMETHOM, Ha YPOBHE TpeOOBaHUI K pe3yabTaTaM OCBOCHUS COAEPIKaHUS MPEAMETHBIX TPOTPaMM.

OcHoBHOE 0011Iee 00pa3oBaHue - BTOpasi CTYMEHb 001Iero oopasoBanus. OQHON W3 BAXKHEUIINUX 3a7ad ATOTO dTaria SBJISIETCS MOJArOTOBKA
00y4aromuxcst K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY H3HEHHOTO U MpodeccruoHambHOro nytu. OOydarommecs: AOJDKHBI HAYyYUThCS
CaMOCTOSITENIbHO CTaBHUTH IIEITH W ONPENENATh IyTH UX JOCTIKEHHS, MCIIOJIb30BaTh MPHOOPETEHHBIN B IIIKOJIE ONBIT JIEATEIFHOCTH B PEATbHOM
KHU3HH, 32 paMKaMHu y4eOHOTo mpoliecca.

['aBHBIE 111 OCHOBHOTO 00111er0 00pa30BaHus COCTOST B:

1) ¢dopmupoBaHUH LIETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX 3HAHUSX, YMEHHUSAX U CIIOCO0AX JeITEILHOCTH;

2) TpHOOpETEHHHU OMbITA Pa3HOOOPA3HOM ACATEILHOCTH, TO3HAHUS U CAMOIIO3HAHHS,

3) TOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BEIOOpA HHIMBHIYaIbHON 00pa3oBaTebHON HiTH MPO(ECCHOHAIBHON TPAEKTOPHH.




Bonbiioii Bk B JOCTHKEHHE TIIaBHBIX II€JIe OCHOBHOTO 00111er0 00pa30BaHUs BHOCHT H3yYSHUE XUMHH, KOTOPOE IMPU3BAHO 00ECICUUTh:

1) ¢dopmupoBaHUe CHCTEMbI XHMHYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBCHHO-HAYYHON KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, WX HWHTEIUICKTYaJbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHUE, (OPMHPOBAHUE Yy HUX
TYMaHUCTUYECKUX OTHOIICHUH U SKOJOTHUYECKH LIEIeCO00pa3HOTO MOBEICHHS B OBITY M TPYIOBOU JACATEIBHOCTH;

3) BbIPaOOTKY MOHMMAaHMUs OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XUMHH, 8 TakkKe (JOPMUPOBAHHE OTHOLICHHS K XUMUH KaK K
BO3MOXHOH 00s1acTH OyayIiel NpakTHYeCKOH e TeIbHOCTH;

4)  dopmupoBaHUE YMEHHI O€30I1aCHOTO OOPAIIEHHS C BEIIECTBAMH, HCIIOIb3YEMBIMH B TIOBCEAHEBHOM JKU3HU.

IlensaMuy U3y4yeHUss XUMUU B OCHOBHOW LIKOJIE SIBJISAIOTCS:

1) <¢dopmupoBaHue y 00y4arOmuUXCcsi YMEHHS BUICTh U IOHUMATh [IEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMHYECKOTO 3HAHHS JJIsI KaXKIO0TO
YyeJIOBEKa HE3aBUCUMO OT €ro MPOPECCUOHANBHON AESITEIbHOCTH; YMEHUS pa3inyaTh (PakThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJIETh
UX CBSI3b C KPUTEPHUSIMH OLICHOK M CBSI3b KPUTEPHEB C OINpPEJECIICHHONW CUCTEMOM IeHHOCTeH, (OopMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
ITO3UILINIO;

2) dopmupoBaHue y 00y4arOIUXCsl LETOCTHOTO MPEICTABICHHS O MUPE M POJIM XMMHUH B CO3JaHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHON
KapTUHBl MHpPA; YMEHHS OOBSACHATh OOBEKTHI M IPOLECCH OKPYXKAIOMEH IeHCTBUTENLHOCTH — MPHPOTHON, COLUAIBHOW, KYJIbTYPHOM,
TEXHUUYECKOH Cpezbl, UCTIONb3Ysl JUIsl 3TOT0 XUMUYECKUE 3HAHUS;

3) npuoOpeTeHre 00YYAOIMMUCS OIBITA PA3HOOOPA3HON JEATEIBHOCTH, MO3HAHUS M CAaMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHTHOCTEH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE U1 PA3JIMUHBIX BUJIOB JESITEIbHOCTH: PELICHUs IPOOIeM, NPUHATHS PELCHUH, IIOUCKa,
aHanmm3a ¥ 00paboTKM WHGpOpMANKMK, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUH, COTPYIHHYECTBA, OE30MacHOrO OOpameHHs ¢
BEILECTBAMHU B [IOBCEIHEBHOM JKU3HU.

OcHosHbIMU Udesmu Y4eOHOTO TpeaMeTa XUMUS SBIISIOTCS:

O MaTepHaJbHOE €UHCTBO BELIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAasi CBSA3b;

O MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKy COCTaBOM, CTPOCHUEM, CBOMCTBAMH, MOJYYEHUEM U IPUMEHEHUEM BELIECTB;

O MO3HABAEMOCTb BEILECTB U 3aKOHOMEPHOCTEHN MPOTEKAHNUS XUMUUYECKUX PEAKLIUN;

O 00BSACHSIONIAs U MPOTHO3UPYIOLIAs pOJIb TEOPETUUECKUX 3HAHUN AJ1s1 aKTOIOTHYECKOT0 MaTepraia XUMHH JIEMEHTOB;

O KOHKPETHOE XMMHYECKOE COECIUHEHUE KAK 3BE€HO B HEIPEPBIBHOW LIENH NPEBPALICHUN BELIECTB, yYaCTBYIOIEE B KPYrOBOPOTE
XUMHYECKHUX JIEMEHTOB M XUMHUYECKON IBOJIIOLINH;

O OOBEKTUBHOCTh U MO3HABAEMOCTh 3aKOHOB MPHUPOJIbI;, 3HAHHE 3aKOHOB XMMHH TO3BOJISIET YNPABIATh XUMHUUECKUMH MPEBPALICHUSIMU
BEIIECTB, HAXOJUTh SKOJOTHYECKH Oe30macHbIe CIocOObl MPOU3BOICTBA U OXPAaHbI OKPYXKAIOIIEH Cpe/ibl OT 3arps3HEHMUS;

O B3aMMOCBS3aHHOCTb HayKM W MPAKTUKH; TPeOOBaHMS MPAKTUKU — JIBUXKYIAs CHJIA PA3BUTHUS HAYKH, YCIIEXH NMPAKTHUKH 0OYCIOBIIECHBI
JTOCTHKEHUSIMHU HAYKU;

O pa3BUTHE XMMHUYECKOW HAYKH W XUMH3AIM HAPOJHOTO XO3sCTBA CIIy)KaT MHTEpecaM 4eJoBeKa M OOIEeCTBa B LIEIOM, UMEIOT
TYMaHUCTUYECKHI XapaKTep U MpU3BaHbl CIOCOOCTBOBAThH PELICHUIO TTI00aIbHBIX MPOOIEM COBPEMEHHOCTH.

OTH UIeU PEATU3YIOTCS IIyTEM TOCTHKEHUS CIENYIOIUX yenell.

Gopmuposanue y ydauxcsi XUMHUUECKON KapTUHBI MUpPa KaK OPraHUYECKOM YacTH ero Hel0CTHON eCTECTBEHHOHAYYHOW KapTHHBI;

pazeumue TIO3HABATEIbHBIX HHTEPECOB, HMHTEIJICKTYAIbHBIX M TBOPYECKMX CIOCOOHOCTEH ywalluxcs B MpOIEecce H3Y4YEeHUS HMHU
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XMMHYECKOM HAYKH U €€ BKJIaJa B COBPEMEHHbBIN HAYYHO-TEXHUYECKUI ITPOrpecc;

Gopmuposarue BAXHEHIINX JTOTUISCKUX ONEpaliii MBIIIICHUS (aHAU3, CHHTE3, 0000IIeHe, KOHKPETH3aIlHs, CPAaBHEHUE U JIpP.) B
IIpolLiecce MO3HAHUS CUCTEMBI BAXKHEHUIIIMX MTOHATUH, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUH M CBOMCTBAX XMMHUUYECKHUX BEILECTB;

socnumarue yOeXKACHHOCTH B TOM, YTO MPUMEHEHHE MMOTYYCHHBIX 3HAHUH M YMEHUH IO XUMUU SBISETCS OOBEKTUBHOM HEOOXOIUMOCTHIO
JUtst 6e30macHON paboTHI ¢ BELIECTBAMH U MaTepuaaaMu B ObITY M Ha TPOU3BO/ICTBE;

npoeKmuposanue i pedaiuzayus BEITYCKHAKAMU OCHOBHOW IIKOJBI JIMYHOW 00pa30BaTeIbHON TPACKTOPHUH: BLIOOp mpoduis oOyueHus B
cTapuiell mKoJe Wik npodeccuoHaIbHOrO 00pa30BaTENLHOTO YUPEKICHNUS;

ograoenue KJIFOYEBBIMU KOMIIETCHIIUSIMH (yuebHO-1103HaBaTEIbHBIMH, WH(OPMAIIMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHHUKATHBHBIMU )

B cooTBercTBHM ¢ nulleH3MEH MpenoaBaHue yaeOHOTro Kypca «XuMHs» BeAeTcsl Ha 0a30BOM YpPOBHE.

Ha u3yuenue yueOnoro xkypca B 9 kinacce orBoautcst /0 4acoB B roji, B HeJIeJI0 — 2 yaca.

Onucanue Mecta y4eOHOIo npeamera, Kypca

PabGouas mporpamma mo xumuu st 9 Kiacca cocTaBieHa M3 pacueTa 4acoB, YKa3aHHBIX B yueOHOM miane CorjiacHO y4eOHOMY IUIaHy
MOY «lonoBuHcKasi cpenHss oOuieoOpasoBarenbHas MIKOJa» Oo0OydyeHHe XMMUU B 9 Kjacce ocyliecTBisieTcss B 00béme 68 yacoB (2 ydaca B
Hezento). Pabodas nporpamma agantupoBana K yaeOHuky «Xumus 9 xkimace» O.C.IM'abpuensn, N.I.Octpoymos, C.A.CnankoB MockBa
«IIpocsemenuey» 2019.

2. TpeGoBaHMs K YPOBHIO IOATOTOBKH 00Y4YaI0LIUXCS

Hestenprocte MOY TonmoBuHCKast cpemHss oOmeoOpasoBarenpHas mikona Ha 2021-2022 rr. B oOyyeHHMM XWMHUHU HalpaBjicHa Ha
JOCTHOKEHUE 00yUaroIIMMUCS CIEAYIOIUX Pe3yabTaToB:

JInunocTHbIE YY ]|

e [loHumanue HeoOXOAUMOCTH 0OPa30BaHUs, BEIPAKEHHOTO B MPeo0IiajaHni yuyeOHO-T03HABATEIbHBIX MOTHBOB U MPEANOYTEHUN
COLMAJIBHOTO crI0c00a OLEHKU 3HAHUH.

e  OnpezneneHue TMYHOMN MO3ULINHU, TUMYHOT'O MHEHUS IO TEME 00CYKICHUS, 110 PELLICHHIO 33J]auH, 10 HH(POPMAITMOHHOMY MaTepHaiy.
e  VYMeHue UATH Ha KOMIIPOMUCC, YCTYIKHU B Pa3HBIX CUTYalHsX.

e OueHnBaHKE Ba)XHOCTH 00pa30BaHus U MO3HAHUS HOBOTO.

e  VBaXUTEIbHOE U JOOPOKETATEIBHOE OTHOLIEHHE K JIFOISIM.

L4 q)OpMI/IpOBaHI/Ie HEJIOCTHOI'0O MUPOBO33PCHHA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKU U 06II_ICCTBCHHOI71
IMPAKTHUKHU.

L4 HpOHBJ’IeHI/Ie HWHUIUATUBHOCTHU, HAXOJJYUBOCTHU B PCIICHNHU ITOCTABJICHHLIX 3a/1a4.

L4 YMenue KOHTPOJHUPOBATHL U KOPPECKTUPOBATH 06pa’3»0BaTeJ'ILHLII>i nponecc n pe3yJibTaTbl ACATCIILHOCTH.



o  dDopMHPOBaAHKE CIOCOOHOCTH YMOIIMOHAIBHOTO BOCIIPUATHS YUeOHOU 33724, CUTYAIlHH, PEIICHHUH, 00CYKICHHIA.

e PasBurue yueOHO-TIO3HABATENFHOW MOTHBAIIMH - CAMOCTOSITEIIbHBIC JIEHCTBHS IO MOMCKY Pa3HBIX CIIOCOOOB PELICHHS, BOIPOCH K
YUUTEIIO O CPABHEHUH Pa3HBIX CIIOCOOOB PEIICHUs], O CPABHEHUH PA3HBIX CIIOCOOOB PaOOTHI.

e OObenuHeHUE Y4YEOHBIX JICHCTBUH B MLEJIOCTHBIM AaKT y4eOHOH [esATeNbHOCTH, YCTOMYMBOCTH IIO3HABATEIBHOTO HWHTEpeca u
CTaHOBJIEHUE CMBICII000pa3ytomeil (yHKIUH I03HABAaTEIbHOTO MOTHBA.

e Cucrema y4eOHOH AEATENBHOCTH, 000OIIEHHOCTh, YCTOMUMBOCTh U M30MPATENbHOCTh IO3HABATEIIFHBIX HHTEPECOB, TOMUHUPOBAHHE
MIO3HABATENBHBIX HHTEPECOB B HEpPApXUH MOTHBALMOHHON CHUCTEMBI, TNPHUHIATHE IIO3HABATEIBHBIM MOTHBOM (YHKUUH TOOYXKIEHUS H
CMBICTI000pa30BaHUSI.

o CDOpMI/IpOBaHI/Ie HaBBIKOB CaMOO6pa3OBaHI/I$I - 06pa1ueHHe K YYUTCIIO 110 IMOBOAY paHI/IOHaJIbHOﬁ OpraHu3anuu yqeGHoro Tpyaa, B
BOIIpOCax O JOIIOJIHUTCIbHBIX HCTOYHHUKAX I/IH(i)OpMaI_II/II/I — caMoo6pa30BaHHe.

PerynasaTusubie YY /|
e  [lesIeNoIaraHue, BKII0Yas IOCTAaHOBKY HOBBIX LieNel, TpeoOpa3oBaHue MPaKTUYECKON 3a/1a4M B [TO3HABATENbHYIO;

o CaMOCTOATCIIBHO aHAJIM3UPOBATh YCJIOBUA JOCTUKCHUSA LECJIM HA OCHOBC YUCTa BbIACJICHHBIX YYUTCICM OPUCHTUPOB JICCTBUS B HOBOM
y‘I66HOM MaTCpHUaiIc;

e  [UIAHUPOBATH IIYyTH JOCTHKEHUS LIEIEH;

®  YCTAaHABJIMBATH LIEJIEBBIE IPUOPHUTETHI;

®  yMETh CAaMOCTOSTEIbHO KOHTPOJIHUPOBATH CBOE BPEMsI U YIIPABJIATD UM;

® [IPUHUMATb pPEIlIeHUs B MPOOJIEMHON CUTYaIlH Ha OCHOBE [IEPETOBOPOB;

L4 AICKBATHO CaMOCTOATCIIBHO OLICHUBATH IIPABUJIIBHOCTD BBIITOJIHCHHUA JIEHCTBHUS U BHOCUTH HCO6XOI[I/IMBIG KOPPCKTHUBBI B UCIIOJIHCHHUC,
KakK B KOHIIC I[CI\/JICTBI/ISI, TaK U IO XO4Yy €Tr0 pCain3alnu,

L OBJIAZACTb OCHOBAMM ITPOTHO3UPOBAHUA KaK ITPEABUACHUA 6y,21yHH/IX COOBITHH U Pa3BUTHA IpoLeCCa.

Honyuum 603M021cHOCIb HAYYUMBCAL

L npu I’lOd()€pJfCK€ ywumeis camoCcmoAmenibHo cCmaeuntb Hoevle y’~l€6Hbl€ yeauu 361&61111/!,'
L4 npu niaHupoeaHuu 0oCmudiCeHus 146]1612 camocmosameilibHo, NOJIHO U aA0eK6aAMmHO yuumbvleams yCloeusa u Cp@@CWlGCl ux ()ocmuofceHuﬂ;
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®  8blOeNAMb ANLIMEPHAMUBHBIE CNOCOObI OOCMUNCEHUS Yelu U 8blOUpams Hauboiee 3¢hpexmusHbvlll npu NOOOEPICKe YUumers,

®  061ademb OCHOBAMU OCO3HAHHO20 YAPABIEHUS CBOUM NOBeOeHUEM U 0esIMelbHOCMbIO, HANPABIEHHOU HA OOCMUMICEHUe NOCTNABIeHHbIX
yeneti,

L4 061A0EHUI0 OCHOBAMU camopezyAayuu IMOYUOHATIbHbLX cocmwmuﬁ;

KommyHnukarusHbie YY /[

* YYUTHIBATh Pa3HbIC MHEHUS M CTPEMUTHCS K KOOPAUHAILIMN PA3IUYHBIX TTO3UIINI B COTPYIHHUYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, apTyMEHTUPOBATh U KOOPIMHUPOBATH €€ C MO3UIUAMHI NapTHEPOB B COTPYAHUUECTBE
IIPH BEIPA0OTKE OOIIETo PEIICHUsI B COBMECTHOM JIeATEIHLHOCTH;

* YCTaHABJIMBATh U CPABHUBATH PA3HbIE TOUKH 3PEHUS, IIPEK/IE YeM IPUHUMATH PEIICHUS U JIeNIaTh BBIOOP;

* APryMEHTHPOBAThH CBOIO TOUYKY 3PEHUS, CIIOPUTH U OTCTAUBAThH CBOIO TIO3UIIMIO HE BPAKICOHBIM JIJIsl ONIIIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOMPOCH], HEOOXOAMMBIE AJIs1 OPraHU3aluy COOCTBEHHOM JIEATEIHbHOCTH U COTPYAHUUYECTBA C MAPTHEPOM;

* OCYIIECTBIISITh B3AUMHBIN KOHTPOJIh M OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO B3aMOITOMOIIT;

* aJICKBaTHO HCIIOJIb30BATh pPeyb ISl IUTAHUPOBAHUS U PETYJISIIIUK CBOCH e TENbHOCTH;

* aJICKBATHO KCIIOJIH30BATh PEUYEBHIC CPECTBA JIUISl PEIICHHS PAa3IMYHBIX KOMMYHHKATHBHBIX 33/1a4; BJIJICTh YCTHOW U MUChMEHHOU PEUbIO;
CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHU30BbIBATh W IIAHUPOBATH YI€OHOE COTPYIHUYECTBO C YYHUTEIEM W CBEPCTHUKAMH, OMPEICNIATH Ied B (QYHKIIUU yJ4ACTHUKOB,
CrocoObl B3aUMOACHCTBHUS; INTAHUPOBATH OOIIHE CIIOCOOBI PadOTHI;

* OCYIIECTBIISTh KOHTPOJIb, KOPPEKITUIO, OIIEHKY ACHCTBHI ApTHEPA, YMETh YOCIKIATh;

* paboTaTh B IpyMIe — YCTaHABIMBATh pabouyue OTHOIIECHUS, 3P (HEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh MPOAYKTUBHON KOOTIEpaIUy;
WHTETPUPOBATKLCS B TPYIITY CBEPCTHUKOB M CTPOUTH POAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHHUKAMH H B3POCIIBIMU;

Llonyuum 603MOACHOCHb HAYYUMbCA.

*  yuuUmMbBIBAMb U KOOPOUHUPOBAMb OMAUYHbIE OM COOCMEEHHOU NO3uyuu Opyeux 1i0oei 8 COmpYOHUYecmee,® YYUumvléams pazHble
MHeHUs. U uHmepecsvl U 060CHOBLLBAMb COOCMBEHHYIO NOZUYUIO,

* Opams Ha cebs UHUYUAMUBY 8 OP2AHU3AYUU COBMECMHO20 Oelicmausl (0e1080¢e TU0epCcmeo);

* 0KA3b18aMb NOOOEPIHCKY U COOeUCmBUE MeM, OM KO20 3A8UCUM OOCMUICEHUE YelU 8 COBMECMHOU 0esamenbHOCU,

* gcmynamo 6 0uano2, a MakKdxHce yuacmeo8ams 6 KOJIEKMUBHOM 00CYylcOeHUuu npoobiem, y4acmeosams 8 OUCKYCCUl, apeyMeHMUposams
CBOI0 NO3UYUIO, 61A0eMb MOHONOSUHYECKOU U OUANIO2UYECKOU (opmamu pedu 8 COOMEEMCMEUU ¢ SpAMMAMUYeCKUMU U CUHMAKCUYECKUMU
HOPpMAMU POOHO20 A3bIKA,

* C1€008aMb MOPANLHO-IMUYECKUM U NCUXOL02UYECKUM NPUHYUNAM OOWeHUs U COMPYOHUYECMBA HA OCHOBE YBANCUMENbHO20 OMHOULEHUs
K NapmMHEPAM, BHUMAHUSL K TUYHOCIU OPY2020, AOEK8AMHO20 MENCTUYHOCHO20 80CNPUAMUS, 20MOBHOCMU A0EKBAMHO Peauposamy Ha HYHCObl
opyeux, 8 4acmHOCMU OKA3bl8AMb NOMOWDb U IMOYUOHALLHYIO NOOOEPIHCKY NAPMHEPAM 8 npoyecce OOCMUdNCEHUs obujeli yeau Co8MeCmHol
oessmenbHoCmu,;




* ycmpausamu 3¢hghekmusHvle 2pynnogvie 00CyHcOeHUs: U 00ecneuusams 0OMeH 3HAHUAMU MeAHCOY YleHaMU epYnnbl OISl RPUHSMUS
aghhexmuenvix coeMeCmubIX peueHull;

* 8 COBMECMHOU 0esIMeNbHOCIU YEMKO BOPMYIUPOBAMb Yelu 2PYNNbL U NO360JISIMb €€ YUACMHUKAM NPOSIGISING COOCMBEHHYIO YHEPIUIO OIS
docmudiceHus SMmux yenel.

Ilo3naBarenbnbie YY/I

* MPOBOJIUTH HAOIIOICHUE U AKCIIEPUMEHT MO]] PYKOBOJICTBOM YUUTEIS,

* OCYIIECTBIIATh PaCIIMPSHHBIN MOUCK HHPOPMAITUH C UCTIOIB30BAaHUEM PECypCcoB OMOIMOTEK 1 MIHTepHeTa;

* OCYIIECTBIISATH MTOUCK ¥ BEIOOP Hanbomee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHUS 3319 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

* JIaBaTh OIPEICIICHUE TIOHATHSM;

* YCTaHABJIMBATH IPUINHHO-CIICJICTBEHHBIC CBSI3U;

* OCYIIECTBIISATH JIOTHYECKYIO ONEPAIIUI0 YCTAHOBJICHHUS POJIOBHIOBBIX OTHOILICHUI, OTPAHUYCHHUE TIOHSTHSI,

* 00001IaTh TTOHATHSI — OCYIIECTBIISTH JIOTHYSCKYIO OIEPAIMI0 TIEPeXo/ia OT BUIOBBIX IMPU3HAKOB K POJOBOMY NOHSTHIO, OT TIOHSATHUS C
MEHBIINM 00BEMOM K IOHATHIO C OOJIBIIUM 00BEMOM;

* CaMOCTOSITEIFHO HJIU B IApPE OCYIICCTBISTh CPABHEHHE, KIIACCU(DUKAIINIO, CAMOCTOSITEIILHO BBIOUPAsi OCHOBAHUS U KPUTEPHUHU IS
yKa3aHHbBIX JIOTHYECKUX OIEPaInii;

* CTPOHUTB JIOTHYECKOE PACCYK/ICHUE, BKIIFOYAIOIIEe YCTAHOBIICHUE TPHYNHHO-CIICICTBEHHBIX CBSI3CH;

* 00BSICHATD SABJICHHS, ITPOIIECCHI, CBSI3U M OTHOIIICHHS, BBISIBIIIEMbIC B X0J1€ UCCIICIOBAHMS,

* CTPYKTYPHPOBATh TEKCTHI, BKIIOYAs YMEHHUE BBIICIATh TJIABHOE M BTOPOCTCIIEHHOE, TJIABHYIO WJICI0 TEKCTa, BBICTPAMBATh
MOCJICA0BATEILHOCTh OMMMChIBAEMBIX COOBITHIA;

Llonyuum 603M0ONCHOCHIb HAVHUMBCL!

* CaMOCmMOosIMenbHO CMagums npooIeMy, apeyMeHMUpo8ams e€ aKkmyaibHOCb,

* 6 nape uau UHOUBUOYAILHO CAMOCMOAMENbHO — NPOBOOUMb UCCIe008aHUe HA OCHOBE NPUMEHEHUs. Memo008 HAON00eHUs U
9KCnepuMeHma,

* 8 nape uiu CAmMOCmMosIMenbHO 0elamsb YMO3AKI0YeHUs. (UHOYKIMUBHOE U NO AHALO2UU) U 8b18600bL HA OCHOBE APSYMEHMAYUU.

IIpenmeTHbIe pe3yabTAThI

OO0yyaromuiicss HAyYHTCH:

- OMPEIENSITh COCTAB BEIUIECTB MO UX (hopMyiaM;

- COCTABJIATh YPAaBHCHUS XUMHYCCKHX PEAKIIHIA,

- BBIYHCIISATH KOJIMYECTBO, 00bEM MITU MACCy BEIIECTBA M0 KOJIMYECTBY, 00bEMY, MacCce peareHTOB WU MPOIYKTOB PEaKINH;

- XapaKTepru30BaTh GU3NUYCCKUE U XMMHUECKHE CBOMCTBA IIPOCTHIX BEIISCTB: KUCIOPOIa U BOJIOPO/IA;

- TOJIy4aTh, COOMPATH KMUCIOPOI ¥ BOAOPO/I;

- pacIo3HaBaTh OMBITHBIM ITYTEM Ia3000pa3HBIC BEIIECTBA: KUCIOPO/I, BOJOPO;

- POBOJIUTH OMBITHI IO MOJIYYCHUIO, COOUPAHUIO U H3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

- pacmo3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIC BEMECTBA: YIJICKUCIBINA T'a3 1 aMMHAK;

- Ha3bIBaTh COCMHEHMS U3YYCHHBIX KIIACCOB HEOPTAaHHMUECKUX BEIIECTB;
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- XapaKTepu30BaTh PUINYCCKUE U XMMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;
- COCTABJIATH MOJIHBIC U COKPAIICHHBIC MOHHBIC YPABHCHUA PCAKIIUN 06M€Ha;
- OIpEeNIeNsITh BOBMOKHOCTh MPOTEKAHUSI PeaKI[iil HOHHOTO OOMEHa;
- IPOBOJUTH PEAKLIMH, ITIOITBEPKIAIOIINE KAUECTBEHHBIN COCTAB PAa3JIMYHBIX BEILIECTB;
- XapakTepHu30BaTh B3aMMOCBSI3b MEKY COCTaBOM, CTPOEHUEM U CBOWCTBAMHU METAJLIOB;
- XapaKTepU30BaTh B3aUMOCBA3b MEX/1Y COCTABOM, CTPOSHHUEM U CBOMCTBAMU HEMETAILIIOB;
- Ha3bpIBaThb OpPraHMYECKHE BEIleCTBA MO HUX (opmyle: MeTaH, 3TaH, THJIEH, METaHOJ, 3TAHOJ, TJHUIEPUH, YKCYCHas KHUCIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, III0OK03a;
- OIpenesaTh BO3MOXKHOCTD IIPOTEKAHUS pEaKLMi HEKOTOPBIX MPEICTaBUTENEH OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOJIOPOJIOM,
METaJllIaMH, OCHOBaHHUAMHU, I'aJIOTCHaAMU,
- XapaKTepu30BaTh METOJIbI XUMHUECKOM HaykH (HaOI0IeHUE, CpaBHEHUE, SKCIIEPUMEHT, H3MEPEHHE) U UX POJIb B TO3HAHUH IPUPO/IBL;
- IMPOBOAUTH XUMHUYCCKUC OIBITHI U OKCIICPUMCHTEI 1 00BACHSTH UX PE3YJIbTAaThI,
- OLICHUBATh MMOBEJICHUE YEJIOBEKA C TOUKH 3PEHUSI XUMUYECKOW 6€30MacCHOCTH IO OTHOIICHHUIO K YEIIOBEKY U MPUPOJIE:
HCII0JIb30BAaTh 3HAHUA XUMUU IIPU CO6J'IIOI[CHI/H/I IIpaBUJI UCIIOJIB30BAHUSA OBITOBBIX XUMUYECKUX Imperaparos,
— pasznuyaTh OMacHbIe U OE30MaCHbIE BEIECTRA;
- OLICHUBATh BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOIIEH cpeibl HA OPTaHU3M YeJIOBEKaA.
3. Copaepxanue TeM y4eOHOI0 mpeaMeTa, Kypca

O0o0menue 3HaHuii Mo Kypcy 8 kiacca. Ctpoenue aroma. Ilepuoguyeckuii 3aK0OH U NMepUOAMYECKAS CHCTEMA XHUMHYECKHX
yjeMeHTOB JI.U. MenaeneeBa. Ctpoenue BemecTB. XMMHUYECKas CBA3b. XUMHUYECKUE peakuuu (8 1)

XapakTepHUCTUKa JIEMEHTA 110 €ro nosiokeHuro B [lepuonudeckoii cucreme xummuaeckux aeMeHToB Jl. M. MenneneeBa. 3akoHOMEPHOCTH
MU3MEHEHHUsI CBOMCTB RJIEMEHTOB M MX COEJIMHEHUH B MEpHOJaxX U Ipylmnax B CBETE NMPEACTABIEHUN O CTPOCHHWU aTOMOB 3JIEMEHTOB. 3HaUEHHUE
MIEPUOJIUYECKOr0 3aKOHA.

THIBI XUMAYECKHUX CBSI3€M M TUIIBI KPUCTAUIMYECKUX PEIETOK. B3aMMOCBA3b CTPOEHUS U CBOMCTB BELIECTB.

CBolicTBa OKCHJIOB, KMCIIOT, OCHOBAHHH W COJIEM B CBETE TEOPHUHU IEKTPOJIUTUYECKOW IUCCOLUUALMM U OKUCIICHUSA-BOCCTAHOBJICHMS.
[TonsTrie 0 mepexoAHbIX AnneMeHTax. AMpoTepHOCTh. ['eHeTndueckuil psja nepexoaHoro sneMeHTa. Ilepuoguueckuii 3akoH u Ilepuoanueckas
cucreMa xuMmuueckux snemeHToB Jl. M. MenaeneeBa. O000ImeHe CBEIEHUH O XMMHUYECKHX peakuusx. IIoHsATHE O CKOpOCTH XMMHUYECKOH
peaxuu. GakTopsl, BIUAIONIME HA CKOPOCTh XUMUYECKUX peakuuil. Katanuzarops! u karanu3. THruOuTopsl. AHTHOKCHIAHTHI.

Ilpakmuueckue padomoi.

Nel.Pemienne s3kcriepuMeHTaIbHbBIX 337124 10 TEME «DJIEKTPOJIUTHYECKAS TUCCOLINAIIHSI

Jlabopamopnuie pabomet. 1. Ilonydenne ruipoKcuia IMHKA U UCCIIE0BAHHE €r0 CBOWCTB.

2. Ilpu3Haky XUMHUYECKUX PEaKIHA

HemeTanibl u ux coenunennsi. Kuciiopoa. Bogopoa (27)
[TosoxkeHne HeMETaNIOB B IIEPUOMYECKON cucTeMe XuMuueckux dnemenToB J[.1. Menzeneesa. O01ire CBOHCTBA HEMETAILIOB.



Bopopon — XuMudeckuii 3JIeMEHT U MPocToe BemecTBo. Pu3ndeckne 1 XMMUYEeCKHe CBOMCTBA Bogopoaa. [loyuenue Boiopoa B
naboparopuu. [lomyuenue Bo1opo/ia B IPOMBIIUIEHHOCTH. [IpuMenenue Bogopoaa.
["anorensl: puznueckre u XuMu4eckue cBorucTBa. COeIMHEHUS TaJIOTCHOB: XJIOPOBOIOPO/I, XJIOPOBOJOPOIHASI KHCIIOTA U €€ COJIH.
Kucnopon — xuMudeckuid meMeHT u mpoctoe BemecTBo. O30H. CoctaB Bo3nyxa. Pu3NYecKre U XMMUYECKHE CBOMCTBA KHUCIOPOAA.
[Tony4yeHne u MpUMEHEHUE KHCIOPO/Ia.
Cepa: ¢usnyeckne U xuMHuyeckue cBoiicTBa. COeAMHEHHS CEphl: CEpOBONOPOI, CyIb(uabl, OKCHAbI cepbl. CepHas, CepHUCTAs U
CEpOBOZIOPOHAST KUCIOTHI M UX COJIH.
A30T: puznueckue u xumuueckue cBoiictsa. AMMuak. Coiau aMmmMoHus. OKCUABI a30Ta. A30THAs! KUCIIOTA U €€ COJIH.
dochop: pusnyueckue u xumudeckue cBorictBa. Coenunenus Gpocdopa: okcun hochopa (V), oprodochopHas KUCIOTA U €€ COJIH.
VYraepon: ¢puszndeckue U XUMHUECKUE CBOMCTBA. AJIOTpONHs yriepoja: anmas, rpadut, kapouH, ¢ymiepensl. CoenmuHeHHs yriepoja:
oxcuapl yriepoaa (1) u (IV), yronbHast KHCIIOTa U €€ COJIH.
KpeMHuii 1 ero coelnHeHus.
Jemoncmpayuu. OOpasipl TaJIOTEHOB - MPOCTHIX BellecTB. B3auMoielicTBre rajloreHOB ¢ HATPUEM, aTFOMHHHEM. BhITeCHEHHE XJIOpOM
OpoMa wiM #ola W3 pacTBOPOB HUX coyied. BsaummonelicTBue cepsl C MeTaulaMH, BOJOPOAOM M KHCIOpojaoM. B3aummopeiictBue

KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEIBIO. [Tornomenue yriieM pacTBOPEHHBIX BEIIECTB MJIM T'a30B. BoccTaHoBiieHUE Menu U3 ee
okcuza yraem. OOpasibl MPUPOTHBIX COSTUHEHNH XI0pa, cephl, pochopa, yriaepona, kpeMHus. OO0pasibl BAXXHEUIINX JJIs1 HAPOJHOTO XO35SHCTBA
cynb(haTos, HUTPATOB, KapOOHATOB, docdaros. O6pa3ubl CTEKJIa, KEepaMUKH, LIEMEHTA.

Jlabopamopnvie pabomel. 3. KauecTBeHHas peakius Ha xyopua-uoH. 4. [lonydenne cepoBogoponas. KauectBennas peakius Ha cyibdar-uoH. 6.
XUMHUYECKHE CBOMCTBA a30THOW KHCIOTH . 8. KauecTBeHHas peakius Ha docdar-uoH. 9. PacnoznaBanue coneit ammonus. 10. [lomydenue
YTOJIbHOM KHCITOTHI

Ilpakmuueckue padomoi.

Ne 2. 3ydeHne CBONCTB COJISTHON KHUCITOTBI

Ne3. M3yuenue cBOWCTB CEPHOM KUCIIOTHI
Ne4. ITonyuenne aMMuaka 1 H3y4eHHE €r0 CBOMCTB
Ne5. Tlonyuenue yraexucnoro raza. KauecrseHHas peakius Ha KapOoHaT- HOH

Metaniabl 1 ux coequnenusi(15 u)

[TonoskeHre METAJIOB B MEPHOJUIECKON cucTeMe XuMuueckux snemeHToB .M. MenzaeneeBa. Metamisl B mpupoje U oOIie crmoco0bl uxX
noydeHusi. O6mue pusnyeckne cpoiicTBa MeTayioB. OOIIMEe XUMUYECKHE CBOMCTBA METAJUIOB: PEAKIIMU C HEMETANIAMU, KHUCJIIOTaMH, COJISIMH.
DNEKTPOXUMUYECKUN Psil

HanpspkeHud MetaioB.  llenounble Metaiuibl U ux coeauHenus. lllenouyHo3emMenbHbIE METAIIIBI U X COCIMHEHUS. AJIFOMUHUM.
AmMoTepHOCTh OKCHJIA U THAPOKcH A amroMuHus. JKene3o. CoeIMHEHUS Kelle3a U UX CBOWCTBA: OKCHJIbI, TUAPOKCH b U cou xene3a (11 u 11).
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Jemoncmpayuu. O6pa3ipl METOYHBIX U IIEITOYHO3EMENbHBIX MeTaIIoB. O0pa3isl criaBoB. B3anMoneicTBre HATpusl, TUTHS U KaIbLHUs C
BOJIOM. B3anmoselicTBie HATpUsl U MarHus ¢ KUciopoaoM. BzaumopeiictBue metaiioB ¢ HemeTtauiamu. [lonydenne rkapokcuios xenesa (1) u
().

Jlabopamopnsie onvimot. 9. O3nakoMiieHHe ¢ oOpas3iamu Metayuios. 10. BzaumoeiicTBiue MeTamuioB ¢ pacTBOpaMu KUCIOT u coieid. 11-14.
O3zHakoMJIeHHE ¢ 00pa3liaMy IPUPOIHBIX COEIMHEHU: a) HaTpusl; 0) KaJibllKs; B) allIOMUHUS; T) xkene3a. 13. [lomyuenue ruipokcuia anfoMIUHUsS
U €T0 B3aUMOJICHCTBUE C pacTBOpaMH KUCIIOT U 1enodei. 14. KauectBenHble peakiiuu Ha noHbl Fe2+ u Fe3+.

Ilpakmuueckan paboma Ne7

Penienune sxcriepuMeHTaIBHBIX 3371a4 110 TeMe «MeTalllbl U MX COSAUHEHHSY.

IlepBoHayabHBIE CBeIeHHs 00 oprannyecknx Bemecrnax (11 v)

[Ipenmer wu3ydeHusi opraHuueckoil xumuu. llepBoHauandbHBIE CBEICHUS O CTPOCHHHM OpraHuveckux BemlecTB. OCOOEHHOCTH
oprannyeckux BemecTB. OCHOBHBIC MOJOKEHUSI TEOPUU XUMHUYECKOro crpoeHusi A.M. Bbyriepoa. YrieBomopoabl: MeTaH, 3TaH, ITHIICH.
HicTouyHUKH yrII€eBOJOPOJIOB: IPUPOIHBIIA ra3, HePTh, yroib. [loHsTHE TOMOTOTHYECKOTO psfa.

Kucnoponconepxaiue coequHEHUs: COUPTHI (METAHOJI, ITAaHOJ, TIIULEPUH), KapOOHOBbIE KUCIOTHI (YKCYCHAsl KUCJIOTa, aMUHOYKCYCHas
KHCIIOTa, CTEAPUHOBAS M OJICMHOBAsl KUCIOTHI). bronornuecku BayKHbIE BEIIECTBA: KUPBI, YTIEBOIbI: TII0K03a, OeIKH. XUMHUYECKOE 3arpsi3HeHNE
OKpY’Karolllel Cpelibl U €ro MOCIeACTBHUSL.

Jlemoncmpayuu. Mojenu MOJEKyJd MeTaHa M JAPYTuX YIIIEBOAOPOJOB. B3aumopeiicTBue sTuieHa ¢ OpOMHON BOAOHW U PacTBOPOM
nepmanranara kanus. OOpasupl 3TaHoja M riuuepuHa. KauecTBeHHasl peakuus Ha MHOrOaroMHble cnupthl. [lonmydyeHne yKCycHO-3THUIIOBOIO
sbupa. OmbineHue xupa. BzanMopelicTBHe TIIOKO3BI C aMMHAYHBIM pPacTBOPOM oOKcuaa cepebpa. KauecTBeHHas peakiusi Ha Kpaxmal.
JlokazaTenbcTBO HaIMUMs (YHKIMOHAJIBHBIX TPYII B PacTBOpax aMUHOKHUCIOT. ['opeHue OenkoB (IIEpCTH WM NTUYBUX NepbeB). LIBeTHbIE
peaxiuu OeIKoB.

Jlabopamopnsie onvimal. 15. VI3roToBieHne MoJieiield MOJICKYJT yriieBoaopo1oB. 16. CroiicTea riurepuna. 17. BzanMoaelicTBre TITIOKO36I ¢
ruapokcugoM menu (I1) 6e3 HarpeBanus u npu HarpeBanuu. 17. BzaumoseiicTBue kpaxmana ¢ H00M.

O06o01meHne 3HAHMIT TI0 XUMHH 32 KYPC OCHOBHOM 1IKOJIBI (7 1)

@U3NYECKUI CMBICIT MOPSAKOBOIO HOMEpA 3JIEMEHTA B MIEPUOJANYECKON cucTeMe XumMuueckux 3nemeHTos Jl. . Menneneesa, HomepoB
nepuoaa U rpynmnbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COEAMHEHMH B MEpHOJax U TpYIIax B CBETE€ NPEICTaBICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaYEHHE NIEPHOJNUECKOT0 3aKOHA.

Tunsl XUMHUYECKUX CBSI3€H M TUIBI KPUCTAITIMYECKUX PEIIeTOK. B3auMOCBSI3b CTPOEHMSI U CBOICTB BEILIECTB.

Knaccudukanus XuMAYECKUX PEaKINi M0 Pa3IMYHBIM MPU3HAKAM (YHUCIIO M COCTAaB PEarupYIONINX U 00pa3YIOMIMXCS BEIIECTB; TETIOBOM
3¢ (deKT; NCroib30BaHNE KaTalu3aTopa; HalpaBIeHNe; N3MEHEHNE CTeNIeHeW OKHCIIEHHSI aTOMOB).

ITpocTele U ciioXkHBIE BeliecTBa. MeTaulbl 1 HeMeTalulbl. [ eHeTuueckne psipl MeTauia, HeMeTalla U IepeXoAHoro Meramia. OKcH bl
(ocHOBHBIE, aM(OTEPHBIC U KUCIOTHBIC), THAPOKCUIBI (OCHOBAHHUSA, aM(POTEpHBIE THAPOKCHUIBI U KUCIOTHI) M COJIU: COCTaB, KIacCH(PUKAIMSI U
o0I111e XUMUYECKHE CBOMCTBA B CBETE TEOPUH JIEKTPOIUTUYECKON TUCCOLUAIIMU U MTPEICTABICHUN O Ipolleccax OKHCICHHUA-BOCCTAaHOBJICHUSI.

TemaTn4eckoe IJIAHHPOBAHHUE C OIIPEACJICHUEM OCHOBHBIX BU/10B y'-lCﬁHOﬁ ACATECJIbHOCTH



OcHoBHoOe corepxaHue

XapaRTepHCTmca OCHOBHBIX BU/JIOB J€ATECJIBHOCTH YICHUKA

O06o0menue 3HaHuii Mo Kypcy 8 kjacca. Ctpoenue aroma. Ilepuonmyeckuii 3aKOH M NepHOAUYECKAs]
cucrema xuMudeckux 3jaemMenToB .. MenaeneeBa. CTpoenne BemecTB. XMMUYeCKasd CBA3b. XUMHUYECKHUE

peakuunu(8)

I13 u IIC xumudeckux 35memMeHToB Jl.
N. Menneneena. I1Th.
XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa Ha OCHOBAHUH €T0
noaoxenus B I1C . 1. Menneneena.
['eneTnueckue psiapl MeTaIa U
HEeMeTala.

CBOICTBa OKCHAOB, KUCIIOT,
OCHOBaHMi U cojelt B ceete T/l u
MIPOIIECCOB OKHUCIICHUS 1
BOCCTaHOBJICHUSI.

AmM@doTepHbIE OKCUIBI U
TUAPOKCH/IBI.

[ToBTOpEHME CBOMCTB KIIACCOB
COCJIMHECHUH.

OOBbsicHeHHE (PU3UYECKOTO CMBbICIIa aTOMHOIO (MOPSIIKOBOT0) HOMEpa XMMHUYECKOIO 3JIEMEHTa, HOMEPOB
rpynmel U mepuona B mepuommueckoir cucreme .M. MenpeneeBa; 0oObBsSCHEHHE 3aKOHOMEPHOCTHU
U3MEHEHHS CTPOCHMsI aTOMOB, CBOMCTB JIEMEHTOB B IPEJENIax MajblX NEPUOIOB U INIABHBIX IOATPYIIIL;
packpsitie cmbicna [lepuogunueckoro 3axkona [.11. Menneneena.

XapakTepUCTUKa XUMUYECKUX 2JEMEHTOB HAa OCHOBE UX IOJIOXKEHHWS B nepuogudeckon cucreme .M.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB.

Omnpenenenne Buja XMMUYECKOH CBSI3U B HEOPTaHUYECKUX COCIMHEHUSX.

OnpeneneHue CTENEHUW OKHCIEHUS aroma ayieMeHTa B coeauHeHuu. CocraBieHue ypaBHeHuit OBP;
OIIPEACIICHUE OKUCIUTEINS U BOCCTAHOBUTEIS.

CocraBieHHe TIOJHBIX M COKpAILEHHBIX MOHHBIX YPaBHEHMM peakuuu oOMeHa;
BO3MOKHOCTH IPOTEKAHMsI peaKkIMii HOHHOTO 0OMEeHa.

YMenune KJIaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUC PCAKIINU 110 PA3JIMYHBIM ITPU3HAKAM.

OIpe/IeTICHUE

Hemeranawi (27)

Hemeramnbl: aToMbl W HpPOCTHIE
BCIIECTBA.
Kucnopon, 030H, BO31yX.
Bonopoa. ®usuko — XHUMHUYECKHE
CBOMCTBA, MOJYYEHUE U NPUMEHEHHE.
Bonoponnsie COCTUHEHUS
HEMETAIIIIOB.
I"anmorensr.
CoeauHeHUS raJJOr¢HOB.
Kucnopon.
Cepa.

XapakrepucTuka GU3NIECKUX ¥ XUMHUECKUX CBOMCTB MPOCTHIX BEUIECTB U UX COCTUHEHUN; TOTYyYCHUE U
coOMpaHue KHCIIOpOoJa W BOJIOPOJA, YIVIEKHCIOTO ra3a W aMMHaKa; Paclo3HABaHUE OMNBITHBIM MyTeM
ra3000pa3HbIX BEIIECTB.

XapakTepucTuka PU3NIeCKHX U XUMHYECKHUX CBOWCTB BOJIBI.

Beruucnenne konuyecTsa, 00beMa MM MAcChl BEIIECTBA MO KOJIMYECTBY, 00BbEMY, MAaCCEe PEareHTOB HJIH
MIPOAYKTOB PEAKIUH.

OnpezencHue MPUHAJICKHOCTH BEIIECTB K OIMPEICIICHHOMY KJIACCY COCIMHEHMI; YMECHHE Ha3bIBaTh
COCAMHCHUA M3YYCHHBIX KJIACCOB HCOPraHMYCCKUX BCIICCTB; XapaKTCPUCTHKA CI)I/ISI/I‘-IGCKI/IX U XUMHUYCCKUX
CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB: OKCH/IOB, KUCJIOT, OCHOBAHUM, COJICH.

XapaKTepI/ICTI/IKa B3aMMOCBA3H MCXKIY KiIaCCaMH HCOPTraHUYCCKUX COe)II/IHeHI/II\/’I.

HpOBe}IeHI/Ie OIIBITOB, IMOATBECPKAAOINNX XUMHUYCCKUC CBOHCTBA HU3YYCHHBIX KJIACCOB HCOPraHUYCCKHUX
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CoennHeHus cepbl, OKCUIBI.
Cepnas KuCIIOTa U €€ COJIH.
A30T.

Ammuak. Coau aMMOHMSL.
Oxkcuast azota (IT u IV).
A30OTHAas KUCJIOTA U €€ COJIH.
docdop.

Coenunenus pochopa
Yraepog.

Oxcuns yriepona (I u IV).
VYronbHasg KUCJIOTA U €€ COMH.
Kpemuuii.

CunukaTtHasi MPOMBIILICHHOCTb.

BELIECTB; PACIIO3HABAHUE OMBITHBIM MyTEM OCHOBHBIX KJIACCOB COCAMHEHHI; MPOBEJACHUE PEaKIUid,
MOATBEPKIAIOIUX KAUeCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB.
Cocrasnenue ypasaenuit OBP; onpenenenre OKUCTUTENS K BOCCTAHOBUTETIS.

CocTaBieHUe TMOJHBIX M COKpalleHHbIX MOHHBIX YypaBHeHuil PHO; omnpeneneHne BO3MOXKHOCTH
nporekanus PUO.
CoOmronenue mpaBuil  0O€30MacHOM pabOTHl TMPH  TPOBEICHHHM OIBITOB; yMEHHE [10JIL30BaThCS

1a00opaTOPHBIM 000PYIOBAaHUEM H MTOCY/IOM.

Mertaibl (15)

Bexk
JKEJIC3HBIMN.

[Tonoxxenue metamios B 11C 1. W.
MenpeneeBa u CTPOEHUE UX ATOMOB.
du3nyeckue CBOMCTBAa METAILIOB.

CnaBbl.

XHMMHUYECKHE CBOMCTBA METAJIJIOB.
Meramtyprus. ITomyyenune
MetauioB. Kopposusi MeTamios.

[Ilenounble MeTAILIIBI.

MEIHbIH, OpOH30BBHIN,

Ornucanue CBOWMCTB TBEPIbIX, KUIKUX, Ta3000pa3HBIX BEILIECTB; COCTABICHUE YPaBHEHUN XMUMHUYECKUX
peaKLII/If/'I; BBIBJICHUC IIPHU3HAKOB, CBUACTCILCTBYIOIIMX O IMPOTCKAHUH XUMHYECKOU p€akuuu IIpu
BBITIOTHEHUH XUMUYECKOTO OTIBITA.

CocraBiieHue ypaBHeHI/Iﬁ OKHCIHUTCIIBHO -BOCCTAHOBHUTCIBHBIX peaKuHﬁ; OMMPECACIICHUC OKUCIIMTCIIA U
BoccTaHoBuTens. CocTaBleHHE TONHBIX W COKPAIlEHHBIX HOHHBIX YpaBHEHUIH peakiuu oOMeHa;
OTIpeieIeHue BO3MOKHOCTH TIPOTEKAHUS peaKInii HOHHOTO OOMEeHa.

XapakTeprucTUKa B3aMMOCBS3H MEXKIYy COCTaBOM, CTPOCHHEM U CBOMCTBAMU METAIIJIOB.

ColOmronenne mpaBuil  Oe3omacHOi pabOThl TPH  TPOBEICHUM OIBITOB; YMEHHE IOJh30BaThCS
1abopaTOpHBIM 000PYTIOBAaHUEM U MTOCYIOH.

bepumnuii, MarHum u
IIETI0YHO3EMEITbHBIC METAILIBI.
AnoMuHUI.
Keneso.
IlepBoHayabHbIE CBeeHUsI 00 opranuueckux Bemjecrsax (11)

[TepBoHavanbHBIE TIPEICTABICHUS 00
opraHuyeckux BemiectBax. lIpenmer

XapaKTepI/ICTI/IKa B3aUMOCBA3U MCKAY COCTaBOM, CTPOCHUEM U CBOMCTBaMH METAaJIJIOB.
YMeHne Ha3bIBaTh OpTraHHU4YC€CKUC BCHICCTBA IO HUX (bopMyne: METaH, 3TaH, 3TUJICH, MCTAHOJI, OTaHOI,

OPraHN4YeCKON XUMHH.

TJIIMIOCPHH, YKCYCHAs KHMCJIOTa, aMUHOYKCYCHAA KHCJI0TA, CTCAPUHOBAA KHCJIOTA, OJICMHOBAA KHCJIOTA,
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Knaccudukanus oprannueckux
COCTUHEHUH.

[IpenenbHbIE YrieBOAOPOIbI
[TpupoHbIE HCTOUHUKHI
YIJIEBOAOPOIOB: HEPTh, IPUPOIHBII
ras.

Anxkensl: atiiieH. [lonumepst.

AJIKUHBI. ApEHBI.

CriupTbl, 0THOATOMHBIE U
MHOTI'0aTOMHBIE.

Anpaeruipl ¥ OJHOOCHOBHbIE
KapOOHOBbIE KUCIOTHI. ClI0KHBIE
a¢upsl. buomornueckn akTUBHbIE
BEIIECTBA: KUPBI, OCIIKH, YTIEBOAbI

IJII0KO034.

Ornpezenenre BO3MOKHOCTH MPOTEKAHUSI PEAKITUii HEKOTOPBIX MPECTABUTEIECH OpraHUYECKUX BEIIECTB C
KHUCJIOPOJIOM, BOJIOPOJIOM, METAJIJIaMU, OCHOBAHUSIMU, TaJIOT€HAMH.

I'pamoTHOE OOpameHue ¢ BeIIeCTBAMH B IIOBCEJHEBHOW JKM3HHW; IIOHMMaHHE HEOOXOIUMOCTH
COONIOICHUST TIPEIIUCAHNM, TpeIaraéMblX B HMHCTPYKIHSX TIO HCIIOJIB30BAHHUIO JICKAPCTB, CPEICTB
OBITOBOI XUMHH H JIp.

O6o01meHne 3HAHMI 10 XUMHH 32 KYPC OCHOBHO# 1IK0JIbI (7)

[Iepuoanueckuii 3aK0H U
MEepUOINYECcKasl CUCTEMA
XUMHYECKHUX deMeHTOoB JI. 1.
Menneneesa. 3Hauenne
MEPUOINUECKOTr0 3aKOHA.

Tunel XUMHYECKHUX CBSI3SH M THUIIBI
KPUCTAJUTMYECKUX PEIIETOK.
B3anMocBA3b CTPOEHHUSI U CBOWCTB
BEIIECTB.

Kiaccudukamnms: xumuaecknx
peaKIuii MO0 pa3IMYHbIM MPU3HAKAM.
[IpocTsle U COXKHBIE BENIECTBA
Mertannsl 1 HeMeTaluibl. OKCHIEL,
TUAPOKCHUJIBI U COJIU: COCTAB,
KJIaccu(pUKaIms 1 00IIHe
XAMHYECKHE CBOMCTBA.

OObsicHeHHEe (U3MUECKOrO CMBICTIAa aTOMHOTO (TOPSIIKOBOI0) HOMEpa XMMUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmel U mnepuojna B mnepuoguueckoil cucteme .M. MenzgeneeBa; 0ObSCHEHHE 3aKOHOMEPHOCTHU
W3MEHEHHUs CTPOEHMSI aTOMOB, CBOICTB 2JIEMEHTOB B IPEJeNax MajblX MEPHOJOB U IVIaBHBIX HOJATPYIIIL;
packpsbiTue cmbicia llepuonnueckoro 3akona .M. Menneneesa.

XapakTepuCTHKa XUMUYECKHUX 3JIEMEHTOB HA OCHOBE MX IIOJIOKEHMS B mepuogudeckon cucreme [[.M.
MenieneeBa 1 0COOEHHOCTEH CTPOEHUS UX aTOMOB.

Omnpenenenue Buja XUMHUUECKOH CBSI3U B HEOPTaHUYECKUX COCTUHEHUSX.

OnpeneneHue CTENEHNM OKHCIEHUS aroma ayeMeHTa B coeauHeHuu. CocraBieHue ypaBHeHuii OBP;
ONpeIETICHUE OKUCITUTENS U BOCCTAHOBUTEIIS.

CocraBneHue TIOJIHBIX M COKPALEHHBIX HMOHHBIX YpPaBHEHUH peakiuu OOMEHa;
BO3MOXKHOCTH MPOTEKaHUsI peakluii HOHHOTO OOMeHa.

YMeHue kiaccuGpuuupoBaTh XMMUYECKHE PEAKIIUH MO Pa3IMYHBIM IPU3HAKAM.

OIIPCACIICHUC
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KaJ’IeH)IapHO —TEMATHY€CKOC IIJIAHUPOBAHUE

Neri/ | Paznen (koa-Bo 4acoB), Tun ypoka u popma | [Tnanupyembie pe3yabTaThl /3 npuMeYaHue | Ji
i TeMa (KOJI-BO 4acoB) 3aHATUN (mo Onokxam) q
(mpenMeTHBIE, 1
MeTarpeAMETHBIE, q
JUYHOCTHBIE) 1aH dakr
O060061enue 3naHuii mo kypcy 8 kiacca. Crpoenue aroma.
Ilepuonnuecknii 3aKOH W TNepUOAMYeEcKAs  CHCTeMAa
xumuuyeckux 3jementoB .. MenaeneeBa. CrtpoeHue
BellecTB. XUMHUYecKasi CBsI3b. XUMUYecKHne peakuuu (8 1)
1 BBonaHBIN HHCTPYKTaX Ypok [Tpenmernsie (I1P) 3anucu B
10 TEXHUKE aKTyaJIU3alnuu TeTpaju (3BI)
6C3OHaCHOCTI/I. 3HAHWI U YMCHI/Iﬁ HayanCﬂ XapaKTCPU30BaTh XUMHNUYCCKHEC
XapaKTepI/ICTI/IKa Beceﬂa 9JIeMEHTHI 1-3 NEeprUoOa0B IO HUX IMOJIOKCHUIO B
XUMHUYECKOTO JIEMEHTA Hnex; .
Ha3bIBATb OGIHI/Ie XUMHNYCCKUE CBOHCTBA
Ha OCHOBAHMH €TI0 OCHOBHBIX KJIACCOB XHMMHYCCKUX COG,Z[I/IHGHI/Iﬁ
nonoxenus B [ICXD [T, ¢ mno3unuu TOJl, NPUBOAUTH MPUMEPHI
1. Menpeneesa. PEeaKIyii, ONPENEIATh BEMIECTBO — OKHUCIUTEND
2 EcrecTBeHHbIE Ypok OTKPBITHS | 1 BOCCTAHOBHTEIb, 3B, cTp 8 [IpesenTanus
CEMEMCTBA XUMUYECKHUX HOBBIX 3HaHUH. Hay4aTcsi  XapaKTepH30BaTb  XHMHYECKHUE (IT)
3JIEMEHTOB. DJIEMEHTBI ®poHTaIbHBIE CBOICTBa aM(pOTEPHBIX OKCHJIOB u
MeETaJUIbl 1 HEMETAJUIEL. 3aHATHUS. TMAPOKCH]IO0B; HCIIOJIB30BAThH 1Ipu
AmoorepHble okcuasl U | JlabopamopHas XapaKTCPHUCTHKE BCLIECTB HOHATHEC
THIPOKCHIBL. pa60ma Nol «aM(l)OTepHOCTB», MMpOBOJAUTH OIIBITHI,

20




nozyuenue
2UOPOKCUOA YUHKA U
uccnedosanue  e2o
C80UCME

I'eneTnmueckue pAAbI
MCTAJIJIOB 1 HEMCTAJIJIOB.

Ypok
aKTyalu3aluu
3HAHUM U YMEHUU.
Pabora B mapax

XuMHu4yecKue CBOMCTBaA
OKCHJIOB, KHCJIOT,
OCHOBAaHHMH H COJCH B
CBETE TEOpUHU
ANEKTPOIUTUYECKOMN
JMCCOIaIN n
OKUCJICHUA-
BOCCTaHOBJICHUS

Kom06unupoBaHHbIit
YPOK. 3aHATHS B
napax
(rabopamopmvle

onvimoi 1 3-31)

Ilepnonnueckuil 3aKk0OH M| YPOK
NEPUOANYECKAas CHUCTEMA| aKTyaJIn3aluu
xuM. anemeHToB JI.M.| 3HaHMI 1 yMEHHH.
Menenesa. becena
CocraBnenue Ypoxk
OKHUCJIUTEIBHO— aKTyalu3alun
BOCCTAaHOBUTEIIBHBIX 3HaHUU U yMEHU.
peaxuuil. Pabota B mapax
IIpakTHyeckas padorta

Nel Pemenue
JKCIIEPUMEHTAIIbHBIX

3a1a4y 1o TeEME
«ONEKTpOTUTHYECKAS

JUCCOLIMALIUSY

Knaccudukanus Ypok OTKPBITUS

XUMHUYECKHX pEaKIuil Mo

HOBBIX 3HAHUH.

MOJITBEPK NAIOITUEX UMHUCCKUC CBOICTBa
aM(OoTepHBIX OKCUIOB U THATHAPOKCHIOB;
Hay4yaTCsl OIUCBhIBATb M  XapaKTepU30BaTh
tabmunyto gopmy [ICXD [.H. Menzaeneesa;
JlenaTh ~ YMO3AaKIIOUEHUS O  XapakTepe
W3MEHEHMS CBOMCTB XMMHUYECKHX DJIEMEHTOB C
YBEJIIMYCHHUEM 3apsiI0B AaTOMHBIX SJIEP;
Hay4JaTcsl YCTaHABIIMBaTh MPUHAIJIEKHOCTD
XUMHYECKOHN pPeaklny K ONpeneIéHHOMY THITY
I10 OHOMY M3  KIacCH()HMKAIMOHHBIX
MPU3HAKOB;

Hay4aTcsl Ha3bIBaTh (haKTOPHI, BIVSIONIAE Ha
CKOPOCTh XMMHYECKOW PEaKIUU U OOBICHATH
WX BIUSHUE, Ha3bIBaTh (PAKTOPHI, BIMSIOIINC
Ha CMEIIeHNEe XUMIYECKOT0 PaBHOBECHS;
Hay4aTcsl POBOJUTH HECIIOKHBIE XUMHYECKUE
ONBITHI WM HAOMIOAEHUA 3a H3MEHEHUSIMU
CBOICTB BELLECTB B MIPOLIECCE PEBPALLICHHUI,
cobmronats mpasuna Th

Peryistususie (P)

CraBar y4eOHbIE 3a7jaud Ha  OCHOBE
COOTHECEHHS YK€ U3BECTHOTO M YCBOCHHOTO U
TOr0, YTO €IIle HEU3BECTHO;

COCTABIISIIOT TUIAH M aJTOPUTM JISHCTBYS,
MIPUHUMAIOT ¥ COXPAHSIOT YIeOHYIO 3a/1a9y,
YUUTBHIBAKOT BBIJICJICHHEIE YUHUTEIEM
OPUEHTUPHI JICHCTBYSI B Y4eOHOM MaTepHae B
COTPYTHUYECTBE C YUUTEIIEM ;
BEIIBUTAIOT BEPCUU PEIICHUS TIPOOIEMBI ;
YMEIOT OIICHUTh CTEIEHb yCIexa
HEycIleXa CBOeH NI TeIbHOCTH;
OCYILIECTBISIIOT ~ MOILIATOBBIA W UTOTOBBIN
KOHTPOJIb TI0 Pe3yJIbTaTy.

ITo3uasarennHblie (IT)

NI

CraBsat u dopmyaupyroT mnpobieMy ypoka,
CaMOCTOSTEIBHO CO3/1a10T AITOPUTM
JeSATeIIbHOCTH TIPH PEILICHUH TPOOIIEMBI;

4-8
MOBTOpEHHE 8
KJjacca

380, cTp 18

2,3
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Pa3JINYHbIM IIPU3HAKAM.

ITonsiTHE O CKOPOCTH
XMMHYECKON peakuuu

®poHTanbHaA
paborta
Jlabopamopnas
paboma
Ipusnaxu
XUMUYECKUX
peaxyuii
(nabopamopmvie
onvimol 1-12)

No2

aHAIM3UPYIOT, CPaBHUBAIOT U  000OIIAOT
U3Y4YEHHbIC TIOHATHS;, CTPOST JIOTHYECKOE
paccyxaeHue, BKJIIOYass ~ YCTAaHOBJICHHE
NPUYUHHO — CJICJICTBCHHBIX CBSI3CH;

CTPOSIT pedyeBOE BHICKA3BIBAHWE B YCTHOH H
NHCBMEHHOH (popMe; HCTIONB3YIOT pa3ndHbIe
UCTOYHUKH HMHGOPMAIMK ISl BBITOTHEHUS
y49eOHBIX 3aJaHHif; BIaJCIOT OOIIIM TPUEMOM
pelIeHust 3ajad; BBIABUTAIOT THITOTE3BI, HX
00OCHOBBIBAIOT U JOKA3bIBAIOT.

KonTponbnast pabora Nel
no Tteme  «BBenenue
OOmass  xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB U
XAMHYECKHUX peaKuum.
[lepuonuyeckuii 3aKoH U
Ilepuonnueckass cucrema
XUMHUYECKHX  3JIEMEHTOB
. . Menneneena.

Ypok KOHTPOJIA
3HAHUH.

Kommyunkatusnsle (K)

Kontpones  u 00BEKTUBHAS
COOCTBEHHBIX IerCcTBUI
[apTHEPOB;  MPOSBISAIOT  aKTUBHOCTH  BO
B3aMMOJICHCTBUU IS pemreHus
MMO3HABaTENFHBIX 1 KOMMYHUKATHBHBIX 3371a4;
OTCTAauBAIOT CBOIO TOYKY 3PCHUS, MPUBOMSAT
ApPTYMEHTBI, TONTBEpXKAas WX  (aKTamu;
VIUTHIBAIOT pa3Hble MHEHHS U CTPEMATCS K
KOOPAMHAIIMK  Pa3IMYHBIX MMO3ULIHAI B
COTPYTHHUYECTBE

JInunocrusie (JI)

DOpMHUPYIOT OTBETCTBEHHOE OTHOIICHHUE K
YICHHUIO; TPOSBISAIOT YCTONYMBEIN y4eOHO —
[MO3HABATENbHBIA WHTEPEC K HOBBIM cHocoOam
[pEIICHUS 3a7a4 MIPOSIBJISIOT
MOOPOXKENATEIbHOCTh,  OT3BIBUMBOCTD,  Kak
[MIOHMMAaHWE 4YyBCTB JIPYTUX IJIOJIEH U
corepexrBaHue UM; (OPMHUPYIOT YMEHUS
MCIIOJIb30BaTh 3HAHUA B OBITY, pPa3BUBAIOT
OCO3HAHHOE, YBaXKUTEIHHOE Hu
IMOOpOXKENaTeIbHOE OTHOIICHHWE K JPYyromy
YEIIOBEKY, €r0 MHEHHIO; Y4aTCs BECTH AUAJIOT

OIIEHKA
UIEUCTBUN

Hemeranawi (27)

OO61as XxapakTepucTuKa

KomOunnpoBaHHbIH \ I1P

10 cTp 56-58
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HEMETaJJIOB YPOK .

Pabora B rpynmnax.
OO0mue XUMHIECKIE KoMOuHMpOoBaHHBIM
CBOICTBA HEMETAJLIOB. YPOK .

Hewmerannsl B ipupoae u
CIoCOObI MX MOTyYEHUS

Pabota B rpymnmax.

Bonopon Ypok OTKpPBITHS
HOBBIX 3HAHUU
®poHTanbHAA
dhopma

Bona KoMOuHMpOBaHHBIM
YPOK.

Pabora B mapax.

["anorenst. OOuias VYpoxk OTKPBITUS

XApaKTCPpUCTHUKA

HOBBIX 3HaHWH.
['pynnoBeie 3ansTUs

CoenmaeHnd rajJoreHoB

KomOuHupoBaHHbII
YPOK.

Pabora B rpynmnax.
Jlabopamopnas
paboma
Kauecmeennvie
peakyuu Ha UOHbL
2a102eH08

Ne3

IIpakTyeckas pabora | Ypok

Ne 2 M3yueHue CBOMCTB | CHCTEMaTH3aIlluN

COJIIHOU KHMCJIOTBI 3HaHUU U YMEHUM.
NHnuBunyansHas
paora.

Kucnopon Ypok OTKPBITHUS

HOBBIX 3HaHUIA.
Pab6ota B mapax.

Cepa, ee ¢puzuveckue u

Ypok OTKPBITHS

Hayuatcst naBath onpenenieHus MOHATHAM
«IIEKTPOOTPHUIIATEIIFHOCTEY, «AJITIOTPOTIHS
XapaKTepPH30BaTh HEMETAJUIBI IT0 X
nojoxenuto B [ICXD JI..Menneneena,
ONHUCBIBATh CTPOCHHE (PU3NIECKHUE CBOHCTBA
HEMETAJUIOB, O0BICHATH 3aBUCHMOCTD CBOMCTB
HEMETAJJIOB OT MX nonoxkeHusd IICXD
JI.M1.Menneneena;

XapaKTepPU30BaTh CTPOCHUE HEMETAIIIOB,
OITUCHIBATH OOIIHE XUMHUECKHE CBOMCTBA
HEMETAJUIOB C IIOMOIIBIO SI3bIKa XUMHH;
COCTaBIISITh YPABHEHUSI XUMUYECKUX PEAKIIHA,
XapaKTePU3YIOIMINX XUMHUUECKIE CBOMCTBA
HEMETAJUIOB U UX COCAMHCHMUI;

Hay4aTcsl yCTaHABINBATH CBS3b MEKIY
CBOMCTBaMHU COCIMHEHUN U UX IPUMEHEHUEM;
Hay4aTcs oOpalarbes ¢ 1a00paTopHBIM
000py/IOBaHUEM U HATpeBATEIHLHBIMA
MprOOpaMHu B COOTBETCTBUH C MTPABIIIAMHU
TCXHHUKHU 6e3OHaCHOCTI/I, OIINChIBATH
XI/IMI/I‘ICCKI/Iﬁ 3KCHepI/IMeHT C ITIOMOIIIBIO SA3bIKA
XUMHH, JENIaTh BHIBOJBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA. ;

Hay4aTcsi 00001aTh 3HaHKS U TIPEJICTABIIATh
WX B BHJIE CXE€M, TAOJIUII, PE3SHTAIIHHA ;
Hay4aTcsl IPUMEHSATH ITOTY4YeHHbIE 3HAHUS U
c(hopMUPOBaHHBIC YMEHUS JIJIS PEIICHUS
y4eOHBIX 33/1aY .

P

CraBar yueOHbIe 3a/1a41 Ha OCHOBE
COOTHECEHHUSI y’K€ U3BECTHOT'O U YCBOSHHOTO H
TOr0, YTO €II¢ HEM3BECTHO,

COCTABJISIIOT TUIAH M aJrOPUTM JICHCTBUS,
OCYIIECTBIISIOT MOIIArOBIA KOHTPOJI ;
aJICKBaTHO BOCIIPUHUMAIOT IPEJIOKEHUS U
OIICHKY YYHTEsI U OJJTHOKIIACCHUKOB;

BHOCSIT HEOOXOIMMBIE KOPPEKTHUBEI B IEHCTBHUE

10,26 ctp 58-
61,

11

12

Crp 72

13
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XMMHYECKHE CBOMCTBA

HOBBIX 3HAHUI.
Pabota B mapax.

10

CoenuHeHus cepbl

KomOuHupoBaHHbII
YPOK.

Pabora B rpymnmax.
Jlabopamopnas
paboma
Ilonyuenue
€epo6oo0opooa

Ned

11

CepHa;[ KHCJIOTAa U €€
COJIN

KoMOuHMpOBaHHBIH
YPOK.

PaGora B rpynmax.
Jlabopamopnas
paboma
Kauecmeennasa
peaxyus Ha
cynb@am-uon

No5

12

Cepnas kucnora Kak
okucautens. [lonydenue
Y IPUMEHEHUE CEPHOU
KHCJIOTHI

KomOuHMpoBaHHBIH

YPOK.
Pa6ota B nmapax.

13

IIpakTHyeckas padora
Ne3 M3yuenue CBONCTB
CEpPHOM KHUCIIOTHI

Ypok
CUCTEMATU3ALNHI
3HaHUN U YMEHUM.
NunuBunyanbHas
pabora.

14

A30T 1 ero cBOHCTBA

Ypok OTKPBITHUS
HOBBIX 3HAHUM.
®poHTanbHasA
pabora.

15

AMMHaxK u ero
coequnenns. Conn
aMMOHMS
IIpakTHyeckas padora

Ypok OTKPBITHUS
HOBBIX 3HAHUMU.
Pabora B mapax

MI0CJIE ero 3aBEpPIICHUS Ha OCHOBE y4eTa
CIeNaHHBIX OIINOOK.
11
CTposT peueBoe BHICKa3bIBAHUE B YCTHOU H
MMICEMEHHOH (hopMme;
BJIQ/ICIOT OOIIMM IIPHEMOM pEIICHUS 3319,
HCTIOJIB3YIOT MIOUCK HEOOXOIUMOM
WH(GOPMAITUH U3 PA3TMIHBIX UICTOYHUKOB JIJIS
BBITIOJTHEHUS yUeOHBIX 3aJJaHHl;
BEIOMpatoT Haubosee 3 GEeKTHBHBIE CITIOCOOBI
peleHus 3a1ay;
CTaBAT U (POPMYIHPYIOT IENTH U TPOOIEMBI
Ypoxa;
MPOBOJIST CPAaBHEHUE U KIACCUPHKALIUIO 110
3aIaHHBIM KPUTEPUSIM;
BBIIBUTAIOT TUTIOTE3bI, UX OOOCHOBBIBAIOT U
JIOKa3bIBAIOT.
K
KOHTPOJIb U OOBEKTHBHAS OIICHKA
COOCTBEHHBIX JEUCTBHI U JEHCTBHI
MapTHEPOB;
MIPOSIBIISIIOT aKTUBHOCTH BO B3aUMO/IEHCTBHH
JUTSL PEIICHUS TO3HABATEIIBHBIX U
KOMMYHHKATHUBHBIX 33]1a4;
OTCTauBAIOT CBOIO TOUKY 3PEHHUS, TPUBOJIST
apryMEeHTBI, IOJTBEPXkKAast uX (hakTaMu;
YUUTBIBAIOT Pa3HbIe MHEHUSI U CTPEMSATCS K
KOOPJIMHAIINY PA3INIHBIX TTO3UIIHNA B
COTPYJTHUYECTBE;
JInunocrusle (JI)
DopMHUPYIOT OTBETCTBEHHOE OTHOIICHHUE K
YUCHHIO;
MIPOSABIISIOT YCTOWYMBBIA yueOHO —
MMO3HABATENLHBIA HHTEPEC K HOBBIM
criocobaM pemeHwus 3a1a4
MPOSIBIISIIOT JIOOPOKENATETBHOCTD,
OT3BIBYMBOCTH, KAK TOHUMaHHUE 1YBCTB
JIPYTHX JIOJICH U COTIEPEKUBAHUE UM |

14

15 I
15,27 ctpl37-| cxema
139

Crp 86

16 I
17,27 ctpl139-| 11

140
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Ne4. Tlonyuenue
aMMUaKa 1 U3y4eHHUE eTo

(hopMHPYIOT yMEHHSI KCIIONB30BATh 3HAHUS B
OBITY;
Pa3BUBAIOT OCO3HAHHOE, YBAXKUTEILHOE U

CBOHCTB I00OpoXeTaTeIbHOE OTHOLICHUE K IPYTOMY
16 Oxkcupl a30Ta KoMOuHMpOoBaHHBIM 1CTIOBCKY, CI0 MHCHHIO , 18 cTp 95-96
YPOK. y4aTcsa BECTU AruaJior
Pabora B rpynmax
17 A30THas KUCIIOTa KaK KoMOuHMpOBaHHbIIH 18 ctp 96-98
OKHCITUTEITb. YPOK.
Pabora B mapax
Jlabopamopnas
paboma N6
Xumuueckue
CB0IICBA A30MHOT
KUCTIOMbl
18 [Tony4yenue u KomOuanpoBaHHbIH
NPUMEHECHUE a30THON YPOK.
KHCJIOTHI Pabora rpynmax.
19 ®ochop. CoenuaeHus Ypox OTKPBITHS 19
docdopa. [Tonstue o HOBBIX 3HaHUIl.
docdopubix ynodpenusx | Pabora B rpymnmax.
Jlabopamopnas
paboma No7
Kauecmeennas
peaxyus Ha
doccham-uon
20 Yriepon Ypoxk OTKPBITHS 20
HOBBIX 3HAHUMU.
Pab6ota B mapax.
21 Oxcupel yraepoaa KomOuHMnpoBaHHBIH 21 crp 110-
YPOK. 111
Pabota B rpymmax.
22 VYronbHas Kucnora u eé KoMOnHMpOBaHHBIH 21 crp 111-
COJIN. YPOK. 114
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KectkocTh BOIABLI U

Pabota B mapax.

c110co6bI eé yerpanenust | Jlabopamophas
paboma No§
Ilonyuenue
V20/IbHOU KUCTOMbl
23 Kpemuuit Ypoxk OTKPBITUS 24 ctpl23-
HOBBIX 3HAHHIA. 125
@®poHTanbHAA
paborta
24 CoenvHeHUs KpEMHUS KomOunupoBaHHbII 24 cTpl25-
YPOK. 127
Pabota B mapax.
25 CunnkaTHas Ypok-6ecena. 25 I1
MIPOMBINIIICHHOCTh
26 IIpakTHyeckas padora | Ypok Ctp 115
Ne§ «Ilonyuenue CUCTEeMaTU3aluu
YIJIEKUCIIOTO rasa. 3HAHUW U YMEHUU.
KauecTBeHHas peakuust NunuBunyanbHas
Ha KapOOHAT- MOH» pa0ora.
27 KonTpoJsbnas padora Ypoxk
Ne3 o Teme CHUCTEMATHU3aINU
«HemeTtaibny 3HAHUW U YMEHUU.
NunuBuayanbHas
pabora.
Mertaaasl (15)
1 [Tonoxxenue snementoB- | KomOunupoBanusiii | IIP. 28 I,B
METAJIJIOB B YPOK.
HepHOHquCKOﬁ CHUCTEME Pa60Ta B prrIHaX. HAay4aTCd XapaKTCpU30BaTh METAJIJIbI 10 UX
JI.W.Menjieneesa u Jadopamopnas nosoxxenuto B [ICXD J[.M.Menneneena,
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0COOCHHOCTH CTPOCHHUS paboma Ne9
ux aroMoB. ®uznueckue | O3Haxomnenue c
CBOMCTBA METAJLJIOB. obpasyamu

CmiaBbl. Memaiios.
XUMHUYECKHUE CBOMCTBA Ypok OTKPBITHS

MCTAJIJIOB

HOBBIX 3HAHHH.
I'pynmoBass paGorta
Jlabopamopuas
paboma Nel(
Bzaumooeticmeue
Memannos c
pacmeopamu
Kuciom u coJetl.

Mertaiuibl B Ipupoze.
OO0wue crnocoOsl X
MOJTYYCHUSI.

KomOuHupoBaHHbII

YPOK.
Pabota B mapax.

Pemenue paCUYCTHBIX

YPOK-IIPaKTUKYM.

3a/1a4 ¢ MOHATHEM I'pynnosas pabora.
Maccoeas 00Jisl 8bIX00d

npooyKma

[TonsiTre 0 KOppo3uu Ypok OTKPBITHUS

MCETAIJIOB

HOBBIX 3HAHUH.
Pabota B mapax.

[IlenoyHbIe METATIIIBI:
o011ast XapakTeprucTUuKa
CoenuHeHns MET0YHBIX
METaI0B

Ypok OTKPBITHUS
HOBBIX 3HaHUMU.
®poHTanbHAA
pabota
Jlabopamopnas
paooma Nell
O3nakomnenue c
obpazyamu
NPUPOOHBIX
coeounenutl
Hampusi,

OTHCHIBATh CTPOEHUE, (PU3NICCKUE CBONCTBA
METaJUIOB, OOBSCHATH 3aBUCUMOCTH CBOWCTB
METaJUIOB OT uX moaoxkenus [ICXD;
Hay4aTcsl ONMCHIBATH CBOWCTBA BEIECTB HA
OCHOBE HAOJTFOICHMI 32 MX MTPEBPAIICHISIMU;
HCCIIEI0BATh CBOMCTBA BEIIECTB B XOIE
BBITIOJTHCHUS OTIBITA, JCJIaTh BEIBOJIBI O
3aKOHOMEPHOCTSIX CBOHCTB METAJIJIOB B
MEPUOAX U TPYIINaXx;

HAy4aTCs COCTaBJIATh YPaBHEHUSI PEAKIIHIA,
JISKAIUX B OCHOBE MOJIYYCHHUS METAJUIOB;
Hay4aTcsl peliaTh pacYeTHBIE 33/Ja4H 10
YpaBHEHUSAM XUMUYCCKUX PEAKIIHA,
MPOTEKAIOUIUX C yYaCTHEM METAJIJIOB U

HUX COCIUHEHUM;

Hay4aTcs oOpamarbcs ¢ 1a00paToOpHBIM
000pyI0BaHUEM U HArPEBATCIbLHBIMU
MprOOpaMHu B COOTBETCTBUH C MTPABIIIAMHU
TEXHUKH 0€301TaCHOCTH, OTIMCHIBATH
XUMHYECKUH SKCIIEPUMEHT C TIOMOIIBIO S3bIKA
XMMHH, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
9KCIIEPUMEHTA;

Hay4aTcst 0000111aTh 3HAHKS U TIPEJICTABIIATh
UX B BUJIC CXEeM, TaOJIMII, IPE3CHTAIUH .

p

[IpuHUMAIOT U COXPaHSIOT YUeOHYIO 33/1auy,
TUTAHUPYIOT CBOU JIEHCTBHS B COOTBETCTBUU C
IIOCTaBJICHHON 33/1a4€il U YCIOBUIMHU €€
peanu3anuu ;

OIICHUBAIOT MPABUJILHOCTD BHITIOJIHEHUS
JICUCTBUA HAa YPOBHE aJIEKBATHOM OIIEHKH;
OCYIIECTBIISIOT TOIAr OBl KOHTPOJIb, BHOCAT
HE00XO0IMMbIe KOPPEKTHUBEI B ACHCTBHE TIOCIIE
€ro 3aBEpIIEHUS Ha OCHOBE €T0 U C YIETOM
XapakTepa CACITaHHBIX OMHOO0K;

I

29

36

35

30
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7 [I1enouHo3eMenbHbIE Jlabopamopnasn BbIIBHratOT runoTesbl, HX 000CHOBBIBAIOT, 31,32
MeTaJUIbl; 00Imas paﬁoma Ne]2 | AOKa3bIBAXOT MCIIOJIB3YIOT IMOUCK
XApaKTePHUCTHKA. O3HaKoMAEHUE ¢ | HeoOxomuMoi HHpOPMAIUH N3 PA3TUIHBIX
CoeaHHeHNs o6pasyami HCTOYHHKOB JIJIsI BBITIOJTHEHHUS yIEOHBIX

3a/1aHUH ;
HIEJIOYHO3EMENTbHBIX NPUPOOHLIX A :
BEIOMPAIOT Hamboee 3G (HEeKTHBHBIC CTIOCOOBI
METaJUIOB coeouHeHuu
CIICHHS 33/1a4, KOHTPOIHPYIOT U OL[CHHBAIOT
Kanvyus, p 789, pOIHpY H
v B [IPOLIECCE PE3YIIBTAT ACATEIBHOCTH;
8 ANrOMUHUHT — Jlabopamopnasn poriecce pesy. A ’ 33
% 0
TICPCXOIHBIM SIEMCHT. paboma Nel3 BJIQJICIOT OOIIMM IIPHEMOM PELICHHS 3314 ;
Dusuieckne u . Osnaxomnenue €| cTaBar u GOpMyYIUPYIOT LIETH M MPOOIEMBI
XUMUYECKHUE CBOKCTBA obpazyamu ypoxa;
amomunus. [lonyuenue u | npupoonvix CTPOST PEUEBOE BHICKA3bIBAHUE B YCTHOU U
MPUMEHEHUE ATIOMUHUS | COCOUHEHUIL. MHCHMEHHOH (opme;
CoenuHenus aJTlOMAHNAS | QIIOMUHU, HPOBOASAT CPABHEHHE U KJIACCU(DUKALIUIO 110
— OKCHJ U TUIPOKCH], Honyyenue 3aJaHHBIM KPUTCPUSIM.
uX aM(pOTEpHBIHA 2UOpoKcUoa K
XapakTep anomubus  u  eco | APTYMEHTHPYIOT CBOIO MO3HLMIO U
. KOOPJUHHUPYIOT €€ C MO3UIHHU ITAPTHEPOB B
g3aumooericmeauec PAUHHIPYIOT C¢ 1 PTHED
COTPYIHHUYECTBE ;
pacmeopamu .
o IMPOABJIAIOT aAKTUBHOCTH BO B3AUMOACUCTBHUU
KUChom U Wenoteu. | g pemenns KOMMyHHKATHBHBIX 1
9 IIpakTuyeckasi pabora | Ypok I103HABATE/HHBIX 32024 :
Ne6 KéctkocTh BOJIBI U CHUCTEeMaTU3aluu JIOTOBAPHUBAIOTCS O COBMECTHOM
CrocoObl €€ yCTpaHEHHs | 3HAHWH U yMEHUH. | nesTenbHOCTH, IPUXOMAST K OOIIEMY PENTeHHIO
NunuBunyanbHas X
pabora. aJICKBATHO UCTIOJIB3YIOT PEUEBbIE CPEICTBA IS
3 heKTUBHOTO pereHns] KOMMYHHUKATHBHBIX

10 Keneszo —snement VIII | Ypok  oTkpertus | 33489, 34

IpYIIIEL TIOGOUHOI HOBBIX 3HAHMIL. JIOITYCKAIOT BO3MOYKHOCTH PA3JINYHBIX TOUEK
3pC€HUA, B TOM YUCJIE HE COBIIAAAIOIMX C UX

noarpynmsl. @usznueckue | Pabora B mapax. .

. COOCTBEHHOM M OPUEHTUPYIOTCS HA TTO3ULHIO

1 XUMUYECKHE CBONCTBA o
napTHepa B OOIICHUH 1 B3aUMO/ICHCTBHH .

kene3a. Haxoxnenue B 1T

PUPOJIE. N

11 CoenuHenuns xKeaesa Jlabopamopuas Onpenensror CBO0 JIMUHYIO MO3UIIHIO, 34
+2,+3 UX Ka4eCTBEHHOE | padoma Nol4 | anexBatHyro qudHepeHIUPOBAHHYIO
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OIpeJIeIICHUE. Osnaxomnenue C | caMOOIIEHKY CBOUX YCIIEXOB B yueOe ;
TegeTnueckue PAIBI Fe 06pa3ua MU y4JaTcCs HHTETPUPOBAThH ITOJTyYCHHBIC 3HAHNUA B
+2 1 Fe +3. NPUPOOHBIX MPAaKTHYECKUX YCIOBUSIX |
coeounenuii: Pa3BUBAIOT OCO3HAHHOE, YBAKUTEIHLHOE U
cenesa JOOpOKENATENFHOE OTHOIICHHUE K APYTOMY
Kauecmeenibie YeNOoBEKY, Ero MHCHHUIO, )
Pa3sBUBAIOT KOMMYHHKATHBHBIN KOMIIOHCHT B
pearyuu na UOHbL | 6 ienyn u COTPYJHUYECTBE CO CBEPCTHUKAMHU
Fe2+ u Fe3+. U YUIUTEISIMH
12 O0606menue, VYpok 00001IEHNS U | nposBIAIOT OTBETCTBEHHOCTD 32 PE3yJIbTaTh | [ToBTOpHTH
CUCTeMaTu3aluia u cCUCTEMAaTHU3alIuU 28-36
KOPPEKLHUs 3HAHUU 110 3HAHUW U YMEHUH.
Teme «MeTajuibi»
13 IIpakTHyeckas padora | Ypok
Ne7 "Pemenue CHCTEeMaTH3aIuH
IKCTIEPUMEHTAIBHBIX 3HaHUU U yMEHUII.
3a/1a4 Ha pacno3HaBanue | MHauBuayaibHas
Y [IOJIy4YECHUE pabora.
COCJIMHEHUIN METaJIJIOB
14 O06o00611eH1e 3HaHUH IO VYpoxk 0600uienus u
Teme «MeTasuib» CHCTEMAaTU3alNU
3HaHUU U YMEHHM.
15 KonTpoJsbnasi padora
Ne2 o teme «MeTtajuib»
IlepBoHaya/IbHBbIC CBeJeHUSI 00 OPraHMYEeCKHUX BellecTBax
(11)
1 1. IIpenmer opranuyeckoii | Ypok oTKpbITUs | ITP Hcmonezyem
XUMUH. HOBBIX 3HaHUM. CTapbIi
PaGora B mapax. ITpeamer opranuyeckoil xumuu. CTpoeHue yaeGHHK
Jlabopamopras aToma yriepoa. BelecTBa opraHinueckie u 48
pa60ma j\/Lo]5 HEOPraHNYCCKUEC, OTHOCUTCIIbHOCTDb ITOHATHUA
H320m03ﬂeyue «OPraHUYCCKHUC BCUICCTBA».
MoOenel  MOJeKVI
12106000p0006 [TpuyrHBI MHOTOOOPA3HsI OPraHHMUECKIX
2 2. TIpeelbHble Ypok OTKDBITHSI coeIMHEHNH. XMMHYECKOE CTPOCHHE 49
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YTJICBOZOPOIbI HOBBIX 3HAHUM.
®poHTanbHaA
pabora

3. HenpenenbHble Ypok OTKPBITHS

YIIIEBOZIOPO/IBL. DTUIICH. HOBBIX 3HAHMI.
@®poHTanbHAA
paborta

TIpupoaHbie HCTOYHUKU Ypok OTKPBITHS

YIJICBOJOPOJIOB

HOBBIX 3HAHUM.
PaboTa B mapax.

4. Tlousitue 06 KoMOuHMpOBaHHBIM
OIHOATOMHBIX U YPOK.
MHOI'OAaTOMHBIX CIIMPTax. Pa60Ta B rpyl'IHaX.
[MonsiTre 00 anpaeruaax. Jlabopamopnas
paboma Nel6
Ceouicmea
2nuyepuna
5.01HOOCHOBHBIE Ypok OTKPBITHS

npeaenbHbIe KapOOHOBBIE

KUACHOTHI .CIIOKHBIE YPHUPHI.

HOBBIX 3HAHUH.
Pabota B mapax.

6.2Kupsr.

Ypok OTKPBITHUS
HOBBIX 3HaHUM.
®poHTanbHAA
pabota

VYriaeBoanl.

KomOuuupoBaHHbIi
YPOK.

Pabota B rpynmax.
Jlabopamopnas
paboma Nel7
Bzaumooeiicmeue
2NIH0K03bl c
2UOPOKCUOOM
meou?2,
gzaumooeticmaue

OpTraHUYECKUX COCTUHEHUH. MOeKyIIpHbIC U
CTPYKTypHBIE (DOPMYITBI OPTaHIYECKUX
BEIIECTB.

XapaKTepUCTUKA KJIACCa aJIKaHBI.
Homenkiatypa. MeTaH u 3TaH: CTpOEHUE
MOJIEKYJI. 'opeHre MeTaHa 1 9TaHa.
[IpumeHeHre MeTana

XapaKTepucTUKa KJIacca alKEHBI.
XUMHUECKOE CTPOCHUE MOJIEKYJIbI STUJICHA.
JBoiiHas cBsA3b. BzaumopaeiicTBre sTuIEHa C
BOJOW. Peakiinu noaumepusanuu 3TUICHa.
ITonuatuieH u ero 3Ha4eHUE.

O61mas popMysia ¥ TOMOJIOTHICCKHIMA PsiJ|
MpeebHBIX OJHOATOMHBIX CITHPTOB,
HOMEHKJIATypa.

DTaHOI U METaHOJI, UX (PU3UOIOTHY.
CBOICTBA, 3HAUCHHE. DTUIICHIJIMKOJIb
TIIMIEPHH, ,1X 3HaueHue. OKHCIIeHHE CITUPTOB
B QJIbJICTUIbI

KapOokcunpnass rpymnma. OO6mas  dopmyna.

MypaBbuHasi,  YKCyCHas  KHUCJOTHI, 1504

CTpOEHUE, CBOMCTBA . peaKHs 3TeprU(PUKALIH.

Kupbl kak cioxHble 3(UpPHl TIUIEPHHA H
KHUPHBIX KAPOOHOBBIX KUCIIOT.

I[TousTe 00 aMHHOKHCIOTaX. Peakmuun
MOJIMKOHJICHCAUUU. benku, ux crpoeHue u

Ouoornyeckas POJIb.

50 II
51

52 I,B
53 II
54 II
55 II




Kpaxmana ¢ uo0om

9 AmunHoxucnoTs!. benku. KomOuHupoBaHHbII
YPOK.
Pabota B rpymnmax.
10 9. O600menue cBenennii 06 | Ypok 0000IIEeH s 1
OpraHUYCCKHUX BEHIECTBAX CUCTEeMaTHU3aluu
3HaHUU U YMEHHUU.
11 10. KonTposbHas padora | Ypok KOHTPOJIA
Ne 4 o Teme 3HAHUI.

«Opl"aHI/I‘IGCKI/Ie BCUICCTBa»

[onsiTre 06 yrineBomax. ['mroko3a, ee cBoHCTBa
u 3HadeHue. Kpaxman wu wnemmonosa (B
CpaBHEHHH), UX OMOJIOTHYECKAsl POJIb.

P

CraBar yd4eOHbIE 3aJjaud Ha  OCHOBE
COOTHECCHHS YK€ U3BECTHOTO M YCBOCHHOTO U
TOTO, YTO €Il[€ HEU3BECTHO;

COCTaBJISIIOT IUIAH M aJITOPUTM JICHCTBHS,
OCYIIECTBIISIOT TOIIArOBBIA KOHTPOJIB;
aJICKBaTHO BOCIIPUHHMMAIOT MPEIJIOKEHUS U
OIICHKY YUHUTEJNS U OJTHOKIIACCHUKOB;

BHOCST HEOOXO/IIMbIC KOPPEKTHBEI B JICHCTBHE

MOCJie €ro 3aBepIICHUS Ha OCHOBE y4era
CIIEJTaHHBIX OIIHOOK

1

Beiauraror THmnoTes3bl, WX O0OOCHOBBIBAIOT,
JIOKa3bIBAIOT

UCTIONB3YIOT MTOUCK HEOOXO0TUMOM
WHQOPMAIIUK U3 Pa3IMYHBIX UCTOYHUKOB JUIS
BBITIOJTHEHHMS YUeOHBIX 3a/IaHNUH;

BEIOMpatoT Haubosee 3heKTUBHBIE CIIOCOOBI
peleHns 3a1a49, KOHTPOJIUPYIOT ¥ OLEHUBAIOT
B IIpoIiecce Pe3yNbTaT AesATeIbHOCTH;
BJIQJICIOT OOIINM NPUEMOM peIlIeHHUS 3a/1ad ;
CTaBAT U (HOPMYJIUPYIOT LEITH U MPOOIEMbI
YpoxKa;

K

ApPryMEHTHPYIOT  CBOIO  MO3ULIHMI0O |
KOOPJMHHUPYIOT €€ C TO3UIMK MapTHEPOB B
COTPY/AHUYECTBE;

NPOSIBIIIIOT aKTHBHOCTH BO B3aWMOJECHCTBUH
JUIS ~ pElIeHHWss  KOMMYHUKATHBHBIX |
MO3HABaTENLHbBIX 33/1a4;

JIOTOBApPUBAOTCS 0 COBMECTHOM
JESITeIbHOCTH, MPUXOMIT K 00LemMy

56

IToBTOpUTH
48-56
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PELICHHUIO;

aIeKBAaTHO HMCIIOJIb3YIOT PEUEBbIC CPEICTBA IS
3¢ PEKTUBHOTO PEIICHUS] KOMMYHHKATHBHBIX
3ajad;
JIOITyCKalOT BO3MOXHOCTb Pa3JIMYHBIX TOYEK
3peHHs, B TOM YHCJIE HE COBIAAAIOUINX C HX
COOCTBEHHOH W OPUEHTUPYIOTCS Ha TO3UIIHIO
napTHepa B OOIECHUN U B3aUMOACHCTBHH .

U1

DOopMHUPYIOT OTBETCTBEHHOE OTHOILIEHHE K

YYEHHIO;

[IPOSIBIISIEOT YCTOMYUBBIN y49e0HO -

MO3HABaTENFHBI MHTEPEC K HOBBIM cIiocobam

[pelIeHus 3aj1ay;

[IPOSIBIISIOT JIOOpOXKETATEIbHOCTD,

OT3bIBUNBOCTD, KAK IOHUMAHNUE YyBCTB APYTHX

UIFOJIEH U COTIEPEKUBAHUE UM;

(OpMHUPYIOT YMEHHS HCIIOJIb30BaTh 3HAHUS B

OBITY;

[pa3BUBAIOT OCO3HAHHOE, YBAXHUTEIBHOE U

NOOpOXKENIAaTEIbHOE OTHOLIEHUE K JIPyroMy

YEeJIOBEKY, €r0 MHEHHIO;

y4aTcsi BECTH JUAJIOT.

OGo0uIenne 3HAHMIT 10 XUMHH 32 KYPC OCHOBHOIi IIKOJIBI (7)

1 Ilepponnueckuil 3aKOH U | YPOK I1P
[lepuoanueckas cuctema | aKTyaIH3aIAH
JI. U. Menneneesa B | 3HaHuil u ymennit. | Haydarcs obobmare uHQopMmanmio 1o
CBeTe TEOpHH CTpoeHmsi | 'ab0Ta BTpymmax. | Teme B BHJE CXeM, BBIIOJHATb TECTOBBIC
aToMa 3aJaHusl.
2 Knaccudukanus Ypok- P
XUMHUYECKHX pEeaKIui Mo | UCCIEeN0BAaHUE.
PA3/IMUHBIM IPU3HAKAM. ['pynmnosas pabora [Imanupyrot CBOU ,HefluCTBH}I } B
COOTBETCTBUM C MOCTaBJIECHHOW 3ajauyeil u
3 Knaccudukanmst Ypok 0000ITeHHS U | YCIIOBUSMU €€ pealn3alui ;

cucreMaTu3almu

pasIMYalT  Ccmocod W pe3ynbTar

3am B TETp
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HEOPraHUYECKHUX 3HAHWUU U YMECHUH .
BEIIICCTB Pa6ora B nmapax.
CgoiicTBa Ypok 060011eHUs U
HEOPraHMYECKUX cHCTeMaTH3aluu
BEILIECTB 3HAHUM U YMECHUH .
Pabora B mapax u
WHIUBUAYAIBHO.
['eneTnueckue VYpox 06o0uieHus u
pSABI METaa, CUCTeMAaTH3alNH
HEMETAIUIA Y | 3HAHUU U YMEHUH .

nepexoaHoro Merajiia

Pa6ora B rpynmnax u

WHBUIYAIBHO.
O060061IEHNE U | Ypok 00001meHus u
CUCTEMATH3alMs 3HAHUH | CUCTEMaTU3aliu

3HAHUN U YMEHHUI .
Pabora B mapax.

Hrorosas
pabota

KOHTPOJIbHAS

Ypok
3HAHUU.

KOHTPOJISt

IECUCTBUA .
11

Brnanetor oOmmM mnpuemMom
3ajad ;
CTaBAT U (POPMYIIUPYIOT IETH U POOTIEMBI

ypoKa.
K

peLeHus

KoHTponmpyroT neiicTBus nmapTHepa ;
JIOTOBapUBAIOTCS 0 COBMECTHOU
JIEATEIbHOCTH I10J] PyKOBOJICTBOM YUUTEISA

BJIAJICIOT MOHOJIOTHYECKOU u
JIMaJIOTUYecKoi (hopMamu peu .

J

IIposiBnsror OTBETCTBEHHOCTH 3a
pe3ynbTar .

3IIB

3IIB

3IIB
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8 kimacce
IMosicuuTeLHAA 3aNIMCKA.

PaGouast mporpamMma Mo XUMHH JJIsl OCHOBHOM IIKOJIBI COCTaBIIeHa Ha OCHOBE DYHIaMEHTAILHOTO SI/Ipa COepKaHus 00IIero oopa3oBaHus U
TpeboBanwmii k pe3ylbTaTaM OCHOBHOTO 00IIIEro 00pa3oBaHusl, IPEACTaBICHHBIX B DeepatbHbIM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
o0miero 06pazoBaHus BTOPOTo MOKOJIEHUS. B HEell yYUTBIBAIOTCSI OCHOBHBIE UJIEH MTOJIOKCHHS TPOTPaMMBbI Pa3BUTHUS U (POPMUPOBAHUS YHUBEPCAITBHBIX
Y4eOHBIX JICHUCTBUH JJIsI OCHOBHOTO 00IIero 00pa3oBaHusI.

[IpenogaBanue yuyebHOro Kypca «XMMHUKU» B OCHOBHOM IIKOJIE OCYHIECTBIISIETCS B COOTBETCTBHH C OCHOBHBIMH HOPMATHBHBIMU JOKYMEHTaMHU U

WHCTPYKTUBHO METOAMYECKUMU MaTepUaIaMu:

v’ 3akon Poccuiickoit ®eneparun «O06 oOpazosanuu B Poccuiickoi @enepanun» ot 29.12.2012r. Ne273-D3;

v @enepanbHbIi TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIEr0 OOpa3oBaHMsA, YTBEPKIECHHBIH NpuKazoM MUHOOpHAYKH
Poccun ot 17.12.2010 Ne 1897 «O06 yTBepkieHUU U BBEACHHUU B JeiicTBHE (efepaibHOr0 rOCyAapCTBEHHOIO 00pa30BaTeIbHOrO CTaHIapTa
OCHOBHOT0 00111eT0 00pa3zoBaHus» (B pel. npukaza MunobpHayku Poccuu ot 29.12.2014 Nel644)

v' Xumus. Paboune nporpammel. [Ipenmernas nmunus yueonukoB O. C. 'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiaccel: yueOHOE
nocobue 1t oomeodpazoBaTenbHbIX opranu3amuii / O. C. I'abpuensH, C. A. CnaakoB — M.: IIpocsemienue, 2019.

v B coorBercTBHU ¢ yueOHBIM I1aHoM MOY «I"onoBHHCKas cpenss 001meo0pa3oBareibHas IIKOJIa

XuMHUs, KaK 0/1Ha U3 OCHOBOIOJIAraroIux odaacTeil ecTecTBO3HaHMs, SBISETCS HEOThEMIIEMOM YacTbio 00pa30BaHuUs IKOJIBHUKOB. Kakaplii
YeJIOBEK KHUBET B MUPE BEIIECTB, I03TOMY OH JJOJDKEH UMETh OCHOBBI (DyHJaMEHTAJIbHBIX 3HAHUHN 110 XUMHH (XUMHUYECKasi CHMBOJIMKA, XUMHUECKHUE
MOHATUS, (PAKTHI, OCHOBHBIE 3aKOHBI U TEOPHH), TO3BOJISIOIINE BHIPAa00TATh MPEACTABIECHHUS O COCTaBE BEIIECTB, X CTPOSHUH, IPEBPALLICHHSIX,
IMPAKTUYCCKOM HUCIIOJIb30BAHWH, a4 TAKKC 00 OIMaCHOCTH, KOTOPYIO OHU MOT'YT NPCACTABIIATE.

N3yuas XuMuI0, ydalmecs: y3HaloT O MaTepHaIbHOM €IMHCTBE BCEX BEIIECTB OKPYIKAIOIIEr0 MHpa, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTH U MPEICKa3yeMOCTH XUMUYECKUX siBJIeHUI. 3ydeHne cBOMCTB BEIIECTB U UX MPEBPALIEHUI CITOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIIIJICHHUS, a TIpaKTHIecKasi paboTa ¢ BerecTBaMu (JJaOOpaTOpHBIE OMBITHI) — TPYAOIIOONI0, aKKYPaTHOCTH B COOPAaHHOCTH.
Ha npumepe xumuu yyaryecs mojiy4aroT MpeCTaBIeHUs O METO/IaX MO3HAHMUS, XapaKTEPHBIX JJIS1 €CTECTBEHHBIX HayK (IKCIIEPUMEHTAIBHOM H
TEOPETHUECKOM).

PaGouasi nporpamMma y4e0HOro Kypca 1o XuMuu Juis 8 kjiacca pazpadorana Ha ocHoBe @I'OC BTOpOro nokoJseHus, Ha 0a3ze NporpaMmmsl
OCHOBHOTO 00111eT0 00pa3zoBaHus 0 XUMUH (0a30BbIi ypoBeHb) 1 aBTOPcKoil mporpammsl O.C. I'aGpueasina, A.B. Kynuosoii. [Iporpamma
OCHOBHOI0 0011ero o6pa3oBanus no xumuu. 8-9 knaccol. M: /Ipoga, 2015 r.

Y4eOHuK:
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Ia6puensn O.C. Xumus 8 kiiacc: y4ueo. 175 o6uieodpasoBareabHbix opranu3anmii/O.C. I'adpuensn. U.I'. Octpoymos, C.A.Ciaaakos. — M.:
IIpocBemenue, 2019. — 175 c.
B ocHOBY Kypca Mo10>KeHbl CIIeAYIOUINE HIeH:
5) MarepuajibHOE €MHCTBO U B3aUMOCBSI3b O0OBEKTOB U SIBICHUN ITPUPOJIBI;
6) Bemymas posib TEOPETUUCCKUX 3HAHUI 1151 O0BSICHEHHS M TIPOTHO3UPOBAHMS XUMUYECKHX SIBJICHUH, OLCHKH MX MPAKTUYECKON 3HAYMMOCTH;
7) B3auMocBsi3b KaYECTBEHHOM M KOJTMYECTBEHHOM CTOPOH XMMUYECKIX 00BEKTOB MaTePUAIbHOTO MUDPA;
8) Pa3BuTHE XUMUYECKOW HAYKH M IPOU3BOICTBO XUMUYECKUX BEIIECTB U MATEPHAJIOB VIS YIOBJICTBOPEHHS HACYIIHBIX MOTPEOHOCTEH YeIoBeKa
1 001LeCTBa, PEICHUs TTI00aIbHBIX TPOOJIEM COBPEMEHHOCTH;
9) 'eHeTHuecKasi CBSI3b MEXK/y BEI[CCTBAMHU.
DT Uien peaau3yroTcsl MyTeM JOCTUKEHUS CIASAYIOLINX LeJlei:
4) d®opMUpPOBaHKE Y yJIAIIUXCS [ETOCTHON €CTECTBCHHO-HAYYHOU KAPTUHBI MUPA.
5) PasButue no3HaBaTeIbHBIX HHTEPECOB, HTEIUICKTYAIBHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH YYaIluXCsl B MPOIECCE U3YUCHHS XUMUYECKOW HAYKH
U €e BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUUYECKHH Iporpecc; GopMUPOBAHNE BaKHEHIINX JIOTHYECKUX ONepaliiii MbILIUICHHS (aHaIU3, CUHTE3,
0000111eH1Ee, KOHKPETU3aIUs U Jp.) B IpoLiecce MO3HAHUSI CUCTEMbI BaXKHEUIINX MOHATHH, 3aKOHOB U TEOPUH O COCTAaBE, CTPOSHUH, CBOWCTBAX
Y IPUMEHEHUN XUMHUYECKUX BEIIECTB.
6) Bocnuranue yOexIEeHHOCTH B TOM, YTO MPUMEHEHUE MOJTYYCHHBIX 3HAHUI M YMEHHH 110 XUMHH SIBIISICTCS 00 BEKTHBHOW HEOOXOIUMOCTBIO JUISI
0e30macHoOi paboTHI ¢ BEIIECTBAMU U MaTepuaiaMu B ObITY U Ha IIPOU3BO/ICTBE.
7) TlpoekTupoBaHHUE U peaTn3alys BBITYCKHUKAMU OCHOBHOI IIKOJIBI INYHOW 00pa30BaTeIbHOM TPACKTOPHH.
8) OsrnaneHue KIOYEBHIMUA KOMIIETCHIMSAMHU: yIeOHO-TI03HABATEIbHBIMH, HH)OPMAIIMOHHBIMHU, [IEHHOCTHO-CMBICTIOBBIMU, KOMMYHHUKATHBHBIMH.

IlnanupyemMsl pe3y1bTaThl OCBOCHHS Y41€0HOI0 NpeaIMeTa.

JIMYHOCTHBIMM pe3yibTaTaMu

U3y4IEHUS IpeaMeTa «XUMHI» B 8 Kitacce SBISIOTCSA CIEAYyIOINe YMEHUS:

® 0CO3HABATh CIUHCTBO U LIEJIOCTHOCTH OKPYKAIOLIET0 MUPA, BO3MOKHOCTH €0 IT03HABAEMOCTH U 0OBbSICHUMOCTH Ha OCHOBE JOCTHIKEHU I
HaYKH;

® II0CTENeHHO BBICTPAaHBATh COOCTBEHHOE 1I€JI0OCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTh K CAMOOOPa30BaHHIO, B TOM
4lCJIE U B PAMKAX CaMOCTOSITEJIbHOM JI€ATEIBHOCTH BHE LIKOJIBI;

® OLEHMBATh )KU3HEHHBIE CUTYAIMH C TOUKU 3pEHUs 0€301acHOro 00pasa )KU3HU U COXPaHEHUS 3J0POBbS;
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® OLICHUBATH YKOJIOTMYECKUI PUCK B3aUMOOTHOIIIEHUH Y€I0BEKa U IPUPOIBI.

¢ (opMHPOBATH SKOJIOTHUECKOE MBIIIIJICHUE: YMEHHE OLIEHUBATH CBOIO JIEATEIILHOCTD U MOCTYIKH APYTUX JIOJCH C TOUKH 3pEHUSI COXPAaHEHUS
OKpY>Karolllel cCpe/ipl - TapaHTa KU3HU U OJaronoiyyus Jiroaen Ha 3emiie.

MeTanpeaMeTHBIMM Pe3yJIbTaTaMH H3yYeHUS Kypca «XUMHUs» ABIseTCS (POPMHUPOBAHNE YHUBEPCATBHBIX yueOHBIX AeiicTBuil (YVY ).

Pecynamuenvie YY/NI-

CaMOCTOSITEIILHO OOHAPYKUBATh U (OPMYITUPOBATH YUEOHYIO MPOOIEMY, ONIPEIEIATh [EIbh y4eOHOM! IeATEIPHOCTH, BEPCHH PELISHUS TPOOIICMEI,
0CO3HaBaTh KOHEYHBIH pe3yNbTaT, BHIOMPATh U3 MPEIJI0KEHHBIX U UCKATh CAMOCTOSITENILHO CPEICTBA JOCTUKEHUS LIEJIH; COCTABIATh (MHAUBUIYaIbHO
WIH B TPYIIE) [JIaH pelleHus MpoOieMbl; paboTas Mo IiaHy, CBEpSATh CBOU JCUCTBUSA C EJIbIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OUIMOKH cam
BBIIBUTATh CAMOCTOSITENILHO; B IMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BIPAOOTaHHBIE KPUTEPUU OLICHKH.

oOHapyxuBaeT ¥ (GopMyIHpyeT yueOHYIO TPoOIeMy MO PYKOBOJICTBOM yUUTES;

CTaBUT LIEJIb JIEATEIBHOCTH Ha OCHOBE MOCTaBICHHON IPOOJIEMBI U MpeJlaraeT HECKOJIBKO CIIOCOOOB €€ TOCTUKEHUS;

CaMOCTOATCIIbHO aHAJIM3UPYECT YCIOBUA JOCTHIKCHUS 1IEJIN HAa OCHOBC yqéTa BBIJCIICHHBIX YYUTCICM OpUCHTHUPOB HeﬁCTBHH B HOBOM y‘Ie6HOM
MaTCpHaJIc;

IJIAHUPYET PECYPCHI ISl TIOCTHKEHUS 11EIIH;

Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICA IPpU pCIICHUHU 3a1a4M, U IMTPCAJIAracT ImyTu ux HpGOI[OJIeHI/IFI/ n30eranus B ZI&JII:HCI;'IHICI\/JI
ACATCIIbHOCTH.

BpinyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCH !

CaMocCTOATEIHHO CTaBUTh HOBBIE yueOHbIE 11eTH U 33au. CaMOCTOSATENbHO CTPOUTD KU3HEHHBIE TUIaHBI BO BPEMEHHOI MEePCIEKTUBE. IPU
MJITAHUPOBAHUM JIOCTHUKEHUS 1I€JIe CAMOCTOSATENIbHO U aJIEKBaTHO YUUTHIBATh YCIOBHS U CPEJICTBA UX IOCTUKEHUS. BbIIensATh anbTepHATUBHBIC
CIOCOOBI IOCTUKEHUS 1IETH U BBIOMpaTh Haubosee 3¢ (HeKTUBHBIN crI0c00. AJIEKBATHO OIICHUBATH CBOM BO3MOXKHOCTH JIOCTHKEHUS 1IETTH
onpeeEHHON CII0KHOCTU B PA3IMYHBIX c(hepax caMOCTOATETLHON ACSITEIHbHOCTH.

Ilo3nasamenvhovie YY/[:
® . AaHAJIM3MPOBATH, CPABHUBATH, KITACCHPHUIIPOBATH U 000011aTh (DaKTHI U SIBICHUS. BBISBISATH MPUUUHBI U CIEACTBHSI TPOCTHIX SIBICHUU.
® OCYLIECTBJATH CpaBHEHHUE, KITACCU(DUKAIINIO, CAMOCTOSITEILHO BBIOMPAst OCHOBAHUS M KPUTEPHHU JJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIuii;
® CTPOUTH JIOTUYECKOE PACCYXKICHHE, BKIIFOYAIOIIEE YCTAHOBICHUE MPUINHHO-CIIEJICTBEHHBIX CBSI3EH.
® (0371aBaTh CXEMaTUYECKHE MOJICIIU C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK O0OBEKTA.
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® COCTAaBJISITH TE3WCHI, PA3JIMYHbIC BUJIBI TUTAHOB (MIPOCTHIX, CIIOKHBIX U T.IL.).

e mnpeoOpa3oBBIBATH HHPOPMAIIHIO U3 OJHOTO BHU/IA B APYTroM (TaOIUILy B TEKCT U TIp. ).

® yMeTb OIPE/CIIATH BO3MOYKHBIC HCTOYHUKH HEOOXOIUMBIX CBEJICHHIA, POU3BOAMUTH MMOMCK HHPOPMAIIUH, aHATM3UPOBATh U OIICHUBATH €€
JIOCTOBEPHOCTD

® OCYHIICCTBJISICT PACIIMPEHHBIN TOUCK MH(POPMAITUK C UCIIOIh30BaHUEM pecypcoB Oubmmorek u HTepHeTa;

® CUUTHIBacT MHPOPMAITUIO, MPEACTABICHHYIO C HCIIOJIb30BAHUEM PaHEe HEM3BECTHBIX 3HAKOB (CHMBOJIOB) TIPU HATMYUH UCTOYHHKA,
COZIepKaIIeT0 UX TOJKOBAHUE;

® CO371a€T MOJICIH ¥ CXEMBI JJISl peILICHHs 3a/1ay;

® TICPEBOAMT CIIOXKHYIO TI0 COCTaBY MH(DOPMAIIHIO U3 TPaUISCKOr0 WITH CUMBOJIBHOTO MPECTABICHUS B TEKCT M HA000POT;

® YCTaHABJIMBAET B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUMN, SIBICHUHN, TIPOILIECCOB;

® YYAaCTBYCT B IIPOCKTHO- HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH. IIPOBOAUT Ha6J'IIO,I[eHI/Ie U DKCIICPUMCHT IO PYKOBOJACTBOM YUHUTCIIA. OCYILICCTBIIACT

BbIOOD Hanbomee 3 PEeKTUBHBIX CIOCOOOB pelIeHUs 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

® J1aeT ompeeleHHe MOHITUSM, YCTaHABIMBACT IPUUYNHHO-CJICICTBEHHBIE CBS3H;

e 0000mIaeT NOHSTHUS — OCYILIECTBIISET JOTMUYECKYIO OTEpPaIUIO IEPeX0/ia OT BUIOBBIX MPU3HAKOB K POAOBOMY MOHSATHIO, OT OHATHUS C
MEHBIIUM 00BEMOM K ITOHATHUIO ¢ OOJIBIINM 00BEMOM;

® OCYIIECTBIISET CPAaBHEHUE, CEPHAIINIO M KJIACCU(DHUKAIINIO, CAMOCTOSTEIFHO BEIOWPAsi OCHOBAHMS M KPUTEPHH JUTS YKA3aHHBIX JIOTHICCKHX
OIlEpALINA;

® CTPOWT KJIACCH(PHUKAIIUIO HA OCHOBE TUXOTOMHUYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHUS ). CTPOHT JIOTHUECKOE PACCYKICHUE, BKITFOYAOIIee
yCTaHOBJICHHE MTPUUNHHO-CIIEICTBEHHBIX CBS3EH;

e OOBSCHSET SBJICHUS, TPOIIECCHI, CBA3U U OTHOIICHHMSI, BBISIBIISIEMBIC B XOJIC HCCIICIOBAHUS;

® 3HAET OCHOBBI YCBAMBAIOIIIETO YTEHHUSI YMEET CTPYKTYPUPOBATH TEKCTHI (BBIAENISET TTIaBHOE U BTOPOCTENIEHHOE, TTIaBHYIO UJIEI0 TEKCTa,
BBICTPAUBAET MOCJIEI0BATENILHOCTh OMUCHIBAEMBIX COOBITHIA), 3HAET OCHOBBI 03HAKOMUTEIHHOTO YTSHHUS;, TOCIE0BATEIHLHOCTh OMMUCHIBAEMBIX
COOBITHIA) - CTABUTH MPOOIIEMY, ApPTYMEHTUPOBATh €€ aKTyallbHOCTb.

® CaMOCTOSITETTbHO IPOBOJIUTH MCCIIEOBAaHNE HA OCHOBE MPUMEHEHHS METOI0B HAOTIOICHUS M OKCIIEPHUMEHTA;

KommyHnukarususbie YY1

CaMOCTOSATEIFHO OPTaHU30BBIBATH YICOHOE B3aMMOJICHCTBHE B IPYIIIE (OMPECIIATh OOIIHE ISJIH, PACTIPEICIIATh POJTH, JIOTOBAPHBATHCS IPYT C
JAPYroM M T.1.)

4) cobiro1aeT HOPMBI ITYOJIMYHOM PEYH U PETJIAMEHT B MOHOJIOTE M INCKYCCHUH;

5) monb3yeTcs aIeKBaTHBIMU PEUEBBIMHU KIIUIIIE B MOHOJIOTE (TTYOJHYHOM BBICTYIUICHHH ), THAJIOTe, TUCKYCCHH,
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6) GopmynupyeT COOCTBEHHOE MHEHHUE U MTO3UIIUIO, ApTYMEHTHPYET UX;

7) KOOPIMHHUPYET CBOIO MO3UIIUIO C O3UIUSIMU MAPTHEPOB B COTPYAHUIECTBE IPH BBIPAOOTKE 0OOIIIEro;

8) YCTAHABJIMBACT U CPABHUBACT PA3HBLIC TOYKU 3PCHUA, IIPCIKIAC UCM IIPUHUMATh PCIICHUA U JCJIaTh BLI60p; CIIOPHUT U OTCTAMBACT CBOIO INO3HUILIUIO
HE BPaX1eOHBIM ISl ONIITIOHEHTOB 00pa3oMm;

9) ocyrecTBISIET B3aUMHBIH KOHTPOJIb U OKa3bIBAET B COTPYIHHUUECTBE HEOOXOMMYIO B3aUMOIIOMOIIIb. OPraHM30BbIBACT U IUIAHUPYET yueOHOe
COTPYIHHYECTBO C YUUTEJIEM M CBEPCTHUKAMH;

10) OTIpeICIISeT U U PYHKITMH YYaCTHUKOB, CITIOCOOBI B3aUMO/ICHCTBHS;

11) TUTAHUPYET OOIIHE CIIOCOOBI pabOTHI;

12) ymMmeeT paboTaTh B IpyIIe — yCTaHABIMBAET pabouue OTHOMEHHS, 3()(PEKTUBHO COTPYAHUYACT U CIIOCOOCTBYET MPOTYKTUBHOM
KOOIIepaLuy;

13) UHTETpUpPYETCs B IPYIILY CBEPCTHUKOB U CTPOUT MTPOAYKTUBHOE B3aUMOEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;

14) YUUTBIBAET pa3Hble MHEHUS U HHTEPECHI U 0OOCHOBBIBATh COOCTBEHHYIO IIO3UILIHIO;

BbINYCKHUK NOJIYYHUT BO3MOKHOCTh HAYYHThCH:

- IPOJyKTUBHO pa3peuiaTb KOHQIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3ULMI BCEX YUaCTHUKOB, IIOMCKA U OLIEHKH albTEPHATUBHBIX CLIOCOOOB
paspernieHus KOH(JIUKTOB;

A0roBapuBaTbCA U IPUXOAUTH K 061ueMy PECUOICHNUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHUCJIC B CUTYyall CTOJIKHOBCHWS HHTCPECOB,

OpaTh Ha ce0sl THUIMATHUBY B OPraHU3allMKd COBMECTHOI'O AEUCTBHUS (J€JI0BOE JIUIEPCTBO);

BJIaACTh MOHOJIOTHYECKOH 1 I[I/IZU'IOFI/I‘-IGCKOI\/'I q)OpMaMI/I pPE€Ur B COOTBETCTBUH C IPAMMATHUYCCKUMU U CUHTAKCUYCCKUMHU HOpMaMHU pOJHOI'O SA3bIKA,

CJIeZIOBaTh MOPAIbHO-3THUECKUM U TICUXOJOTMYECKUM MPUHIUIIAM OOIIEHHUS U COTPYIHUYECTBA HA OCHOBE YBAKUTEIHHOI'O OTHOILIEHUS K
napTHEpaM, BHUIMaHUS K JUYHOCTH JPYTOT0, aIeKBATHOTO MEXJIMYHOCTHOTO BOCIIPUATHS, TOTOBHOCTH aJI€KBaTHO PEarupoBaTh Ha HYXbI IPYTUX, B
YaCTHOCTH OKa3bIBaTh HOMOIIb 1 SMOLIMOHAIBHYIO MOAJIEPKKY NapTHEPAM B IPOLECCe TOCTHKEHHS 001l 11T COBMECTHOM JAEATENbHOCTH;

IIpeaMeTHBIMH pe3yJILTATAMM U3YUYCHUS MIPEAMETA SBIISIOTCS CICTYIONINE YMEHHS:

OCO3HAHHWE POJIH BEIECTB!

- OTIPEJICTIATH POJIb PA3TUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE,

- OOBSICHSTD POJIb BEIIECTB B UX KPYTOBOPOTE, PACCMOTPEHHE XUMHUYECKHUX MPOIIECCOB;

- IPUBOJUTH MPUMEPHI XMMHUYECKHX MPOIIECCOB B IPUPOJE;

- HAXOJIUTh YEPThI, CBUICTEICTBYIOMINE 00 OOMIMX MPU3HAKAX XUMHYECKUX MPOILIECCOB U UX PA3THUYHSIX. UCTIOIH30BAHNE XUMHUUYCCKUX 3HAHUH B
OBITY;
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- OOBSICHATH 3HAUEHUE BEIIECTB B )KU3HH U X03s1CTBE YEIIOBEKA,

OOBSICHATh MUP C TOYKHU 3PEHUS XUMUH;

— [IEPEUNCIIATh OTVINYUTEIBHBIE CBOMCTBA XUMUYECKHUX BEILECTB;
— Pa3aM4aTh OCHOBHBIE XUMHUUYECKHUE IIPOLIECCHI; - OIIPEAEIIATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICJI XUMUYECKUX TEPMHUHOB. OBJIAICHHE OCHOBAMH METO/0B II03HAHUS, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKOI Hayku (HaOI0AeHNe, CpaBHEHHE, SKCIIEPUMEHT, H3MEPEHHE) U UX POJIb B IIO3HAHUH IPUPOJIBI;
- IPOBOJIUTH XMMUYECKHE OIBITHI M AKCTIEPUMEHTHI M OOBSICHATD MX PE3yIbTATHI;

YMEHHE OLIEHUBATh IIOBE/ICHUE YEI0BEKA C TOUKHU 3PEHUSI XMMHUECKON 0€30I1aCHOCTH 110 OTHOILLEHUIO K YEJIOBEKY U IPUPOJIE;

- UCIIOJIb30BAaThb 3HAHUS XUMUHU IIPpU CO6J'II-O,Z[€HI/II/I IIpaBUJI UCIIOJIb30BAHUA OBITOBBIX XUMHYECKUX IIperaparTroB;
- pa3jn4aTrhb OIaCHBIC U 0Oe301acHbIC BCIICCTBA.

Pabouast nporpamMMa nocTpoeHa Ha OCHOBE KOHLIEHTPUUECKOTO MOIX0Aa. ITO JOCTUTaeTCsl IIyTeM BBIUJICHEHUS TUIAKTUUECKON eIMHUIIBI —
XMUMHUYECKOI'0 3JIEMEHTA - U JaJIbHEeHIIeM yCI0KHEHUN U PaCIIMPEHUH ee: 3/1eCh TAKOBBIMHU BBICTYMAIOT ()OPMBI CYILIECTBOBAHUS (CBOOOIHBIE ATOMBI,
MIPOCTHIE U CIIOKHBIE BEIIECTBa). B mporpaMMe yduThIBaeTCs peain3alus MesKIpeAMeTHBIX CBs3ei ¢ KypcoM ¢usuku (7 kiacc) u Ouonoruu (6-7
KJIACChI), [I€ JAETCsl 3HAKOMCTBO CO CTPOCHHEM aTOMa, XMMUYECKON OpraHu3annei KIeTKU 1 IpoleccaMy 0OMEHa BEIECTB.

OcHoBHOI1 ¢popMoJi Opranu3zanuu yueGHOro npouecca siBisieTcs KJIacCHO-ypouHas cuctema. B kauecTBe JOMOIHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTeapHOro IMpolecca UCIOIb3YETCSI CUCTEMA KOHCYIbTAIIMOHHON MOJAEPKKHU, MHANBUAYAIbHBIX 3aHATUH, CAMOCTOSITENIbHAs paboTa ydaumxcs
C UCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.

[TpeoGnanatomeit popmMoit KOHTPOJIIS BHICTYNAIOT MUCbMEHHBIN (CaMOCTOSITENbHBIE U KOHTPOJIbHBIE paOOThI) M YCTHBIN orpoc (cobecejoBaHue),
TECTUPOBAHUE.
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Conep:xanue yueOHOro npeaMmera.
Pa3znen 1. HauajabHble NOHATHS U 3aKOHbI XuMuu. (20 yacoB)

Tena u BemecTBa. CBOWCTBA BEIIECTB. DTAIIOHHBIE (PU3MUECKHE CBOMCTBA BelIecTB. Marepuaia u MarepuaioBeieHne. Pois XUuMun B ®KU3HH
COBpeMeHHOT0 o01miecTBa. OTHOIIEHHE 00IIeCTBA K XUMHUU.: XeMopuins u xemopoous.

Mertoapl uzyuenus xumun. Habmoaenue. Dxcnepument. MoaenupoBanue. Mojenn MmaTepuaibHbIE U 3HAKOBBIC I CHMBOJIBHBIC.

I"a3b1. KKungkoctu. TBepasie BenecTBa. B3anMHbIe IEpeX0Ibl MEXTY arperaTHBIMU COCTOSTHHASIMH BEIIIECTBA: BO3TOHKA (CyOIMMaIius) u
necyOmuManius, KOHICHCAIHsI ¥ UCTIApEHUE, KPUCTAIUTU3AIUS U TIIaBJICHUE.

Oduznyeckue sBiIeHUs. YUCThIE BEIIeCTBa U CMeCH. | OMOTeHHbIE U reTeporeHHble cMecu. CMecu razoo0pasHele, xKuakue, Teepabie. CriocoOb
pa3eneHns cMecei: IeperoHKa Wi AUCTUJUIALNS, OTCTauBaHue, (GUIbTPOBaHHE, KPUCTAIUIN3AINS, BhITapuBaHue. Xpomarorpadus. [[pumenenune
ATUX CIOCOOOB B TaOOPATOPHOM MPaKTUKE, Ha MPOU3BOACTBE U B OBITY.
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XUMHYECKHUE 3IEMEHTBI. ATOM U MOJIEKYJIbl. IIpocThie U ciloKHbIE BelllecTBa. AJUIOTPONHS Ha IpuMepe KUcaopo1a. OCHOBHBIE TIOJI0KEHUS
aTOMHO-MOJIEKYJIIpHOrO yueHus. Monsl. BemecTBa MOIEKYIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3HakH (CUMBOJIbI) XMMUYECKUX 371eMEHTOB. IHpOpMalus, KOTOPYIO HECYT 3HAKU XUMHUYECKUX AJIEMEHTOB. DTUMOJIOT U Ha3BaHUH HEKOTOPBIX
xumudeckux 3eMenToB. [ICXD JI.1. MenneneeBa: KOpOTKOIIEPUOIHBIN M JUTMHHOTICPUOIHBIN BapraHThL. [lepross! u rpynmel. [ 1aBHas u moOovyHas
noarpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnueckue Gopmynsl. MHaekcs 1 ko3pduipentsl. OTHOCHTENbHAS MOJIEKYJIIpHAs Macca. MaccoBast 1011 XUMHUYECKOTO SJIEMEHTA B
coeauneHun. MHpopmanus, KOTOpyI0 HECYT XUMUYECKHE (HOPMYJIBI.

Banentnocts. CTpykTypHBIE hOpMYIIbl. XUMHUYECKHE JIEMEHTHI C IOCTOSHHOM U TIEPEMEHHOM BaJIEHTHOCTHIO. BBIBOT ()OPMYITBI COEIMHEHHUS 10
BaJIeHTHOCTH. OnpesiesieHNe BaIECHTHOCTU XHUMUYECKOT0 3JIeMeHTa 1o (hopmyiie BeniecTBa. CocTaBlieHUE HA3BaHUN COETMHEHUH, COCTOSALINX U3 ABYX
XMMHMUYECKHX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

XuMuyeckue peakuuu. PearenTs! 1 poaykTsl peakiuy. [Ipu3sHaky XUMUYECKUX peakivid. Y CJIOBUS UX IPOTEKaHUs U IpeKpauieHus. Peakuun
rOpeHMsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKLIUU.

3aKOH COXpaHEHUs MacChl BellecTB. XUMU4ecknue ypaBHeHus. CocTaBlieHHe XUMUYECKUX ypaBHeHUH. H(popMalyst, KOTOPYIO HECeT XUMUYECKOe
YpaBHEHUE.

Knaccugukarus XMMHUECKIX PeaKLUi 110 COCTaBY M YHCIY PEareHTOB U MPOAYKTOB. THITBI XUMHUECKUX peakuuii. Peakiuu coequHenus,
pasznoxeHus, oomMeHa, 3amenieHus. Karanuzaropsl u karanus.

JdemMoHCcTpaumu.

5. Komnekuu matepuanoB U U3eUi U3 HUX.

6. Mopenu, ncnoab3yeMble Ha ypokax (PU3MKH, OUOJIOTHH U reorpaduH.

7. OObeMHbIE U IIAPOCTEPIKHEBBIE MOJIETT HEKOTOPHIX XUMUYECKUX BEIIECTB.

8. Mojenu KpUCTAIUIMYECKUX PEIIETOK.

9. Cobupanue npubdopa s HOTYyUEHUS Ta30B U IPOBEPKA €r0 Ha TePMETUYHOCTb.

10. Bo3ronka cyxoro Jipfia, iHoa Wi HadTalnHa.

11. ArperaTHble COCTOSIHUS BOJBI.

12. Pa3enenue qByX HECMEITUBAIONTUX CS YKHUIKOCTEH ¢ TTOMOIIBIO JCTUTEITBHONH BOPOHKH.
13. YcranoBka ans puiabTpoBaHus U ero padora.

14. YcranoBka Ji1sl BEIIApUBaHUA U €ro padboTa.

15. Pa3nenenue kpacsiiero BemiecTa guomacTtepa ¢ IOMOIIbI0 OyMaxxHOW XpoMaTorpagpuu.
16. Mojenu aJuTOTPOIHBIX MOH(DHUKAINI yTIepoaa U CepPhI.

17. Tloprperst i1.51. Bepriennyca n JI.W. Menneneesa.
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18. KopoTtkomnepruoauslii u JyinHHONIEpHoAHbIH BapuanTsl [ICXD /1.11. Menneneesa.
19. KoHcTpynpoBaHue mapoCTEPKHEBBIX MOJIEIIEH.

20. Anmmapat Kumnma.

21. PaznoxxeHne OuxpoMaTa aMMOHHS.

22. B3anMoiefiCTBHE COISTHOM KUCIOTHI C IMHKOM.

23. [Nonyuenue ruapokcua Meau (2) u ero pasjaoKeHue MPH HarpeBaHUU.

JlabGopaTropHbie ONBITHI.
O3HakOMJIEHHE € KOJUIEKLIHEN 1a00paTOPHOM MOCYbI.
IIpoBepka npubopa A MOJTydyeHHsI Fa30B Ha TEPMETUYHOCTbD.
[IpurorosieHue reTeporeHHON CMeCH MOPOLIKOB CEPhI U JkKelle3a U UX pasJielieHHe.
B3aumoeiicTBue pacTBOPOB XJIOpUAA HATPHSI U HUTpaATa cepedpa.
[Mony4uenue rugpokcuia Meu (2) U ero B3auMOICHCTBHE C CEPHOM KUCIOTOM.
B3anMopeincTere pacTBopa coabl ¢ KUCIOTOM.
IIpoBepka 3ak0Ha COXpaHEHUS MAacChl BELIECTB HA IPUMEPE B3aUMOAECHCTBHSI IEJIOUN U KUCIIOTHI.
PaznoxeHue nepokcuia BOJOPOAA ¢ MOMOIIbIO OKCHIa Mapranua (4).
3aMelleHue KENe30M MEAH B MEHOM KYTIOPOCE.

IIpakTyeckue padoTsl.
1. 3makomcTBO c 1abopaTopHbIM 00opynoBanueM. [IpaBuna TexHuku 6e30macHoCTH Mpu padboTe B kabnHeTe XuMuu. HekoTopeie BUabI padoT.
2. AHanu3 nOYBEL

Pa3znen 2. BaxkHeiimme npeacraBuTeIn HeopraHuveckux BemecTs. KosimyecrBeHHbIe OTHOIEHUsI B XuMuH. (18 yacoB)

CocraB Bo3nyxa. [lonsitue 06 00beMHO# /10JI€ KOMITOHEHTA IPUPOTHON Ta30BOM cMecH — Bo3ayxa. Pacuer o0beMa KOMIOHEHTa ra30BOM CMECH
o ero 00bEMHOM J10J1e U HA00OPOT.

Kucnopon. O3on. [Tonydenne kucnopona. CoOupanue 1 pacro3HaBaHUe KUCIOPOaa. XUMUYECKHE CBONCTBA KMCIOPOAa: B3aUMOJICHCTBHE C
MeTaJUIaMH, HEMETAJIJIaMU U CJIOKHBIMU BenlecTBaMu. [IpuMenenue kuciopoja. KpyroBopor kuciopoja B Ipupoze.

Oxcunsl. Obpa3zoBaHue Ha3BaHUI OKCHIOB 1O UX (hopmynam. CoctaBneHue Gopmys OKCHAOB MO HazBaHUsAM. [IpeacTaBuTen OKCUIOB: BOJA,
YIJIEKHUCIIbIN Ta3, HeraleHas U3BeCTb.
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Bonopon B npupone. dusndyeckue 1 XMMAYECKHE CBOMCTBA BOAOPO/A, €r0 IOJyYEHUE U IPUMEHEHUE.

Kucnotsl, ux cocras u knaccuduxanus. MUaruoburopst. Tabnuna pacrBopumoctu. CossiHas U cepHast KUCIOThI, X CBOMCTBA U IPUMEHEHUE.

Counn, ux coctaB 1 Ha3BaHus. PacTBopuMOCTb couieil B Bozie. [IpencraBurenu comeii: Xopua HaTpusi, KapOoHatT HaTpus, pochaT KaabIHsL.

ITocrosinnas Asoranpo. Konmuectso Bemectsa. Mons. Mossipaas macca. KpaTHble e IUHUIBI M3MEPEHUS KOJIMYECTBA BEIECTBA — MAJUIUMOJIb U
KWJIOMOJIb, MUJUIMMOJISIPHAS. ¥ KWJIOMOJIIPHAsi MaccChl BEILIECTB.

PacdeTsl ¢ HCIIOJIB30BAHUEM MOHITHH «KOJIMYECTBO BEUIECTBA», «MOJIIPHAs MAccay, «IIOCTOsIHHAsE ABOragpo».

3akoH ABoraapo. MossipHbIif 00beM raz3o00pa3HbIxX BellecTB. OTHOCUTEIbHAS INIOTHOCTh OAHOTO I'a3a 110 JPYyroMy.

. KpaTHble eqHUIIBI HI3MEPEHHSI KOJIMYECTBA BEIECTBA —MIIIJTUMOJIIPHBIN U KMJIOMOJIIPHBIN 0OBEMBI ra30B.

PacueTsl ¢ uCOIB30BaHUEM MTOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHbIN 00bEM I'a30B», «UUCI0 ABOTaIpO».

I'mapocdepa. Kpyroopot Bojibl B ipupose. duzndeckre 1 XUuMUUYECKUE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCHIAMH.

OcHoBanus1, uX cocTas. PacTBOpUMOCTb OCHOBaHUH B Boie. MI3MeHeHne okpacku MHAMKATOPOB B 1eN04YHOU cpeae. [IpencraBurenu menouei:
TUJIPOKCHU/IbI HATPUS, KNS U KaJIbLUS.

PactBopurens u pactBopeHHOE BeniecTBo. PactBopel. PactBopenue. I'mapatsl. MaccoBas 105151 paCTBOPEHHOTO BellecTBa. Pacuersl, CBsI3aHHBIE C
HCI0JIb30BAaHNEM IIOHATUS»MACCOBAs J10JIs1 PACTBOPEHHOI'O BEIIECTBAY.

JdemoHCcTpaumu.
e [lomydenue KMUCIOPO/Ia pa3IOKEHUEM MIEPMAaHTaHaTa Kalus U IEPOKCHAA BOJOPO/IA.
e (CoOupaHue METOJJOM BBITECHEHHUS BO3AYyXa U BOJBI.
e Pacrno3HaBaHue KUCIOPOJa.
e Topenue Maruaus, xenesa, yris cepsl 1 pocdopa B KHCIOPOJIE.
o KomneKuus OKCHIOB.
e [lonyuenue, cobupanue, pacrio3HaBaHUE BOJIOPO/IA.
e ['openue Bogopona.
e BsanmoneincTsue BOIOPOAA C OKCUIOM MEN.
e Komiekius MUHEPATbHBIX KACTIOT.
e [IpaBumo pa3zbaBiaeHUsI CEPHONU KHCIOTHI.
o Komieknus coseu.
e Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
e HekoTopbie METaJIJTbI, HEMETAJUTBI M COSIUHEHNS KOJTUISCTBOM BeIIeCcTBa B 1 MOJIb.
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e Komekuus ocHOBaHMIA.

JlabGopaTropHbie ONBITHI.
ITomyTHEHME NU3BECTKOBOM BOJBI IIPU IPOIIYCKAaHUU YIVIEKUCIIOTO Tasa.
[TosryueHnue BonopoAa B3aMMOJEHCTBUEM LIMHKA U COJITHON KUCIJIOTHI.
Pacno3sHaBaHue KMCIOT MHIUKATOPAMH.
M3MeHeHne OKpaCKU UHAUKATOPOB B IEIOYHOU CpEeE.
O3HakoMJIEHHE C ITpenapaTaMy JOMalIHEW WIH IIKOJIbHOW allTeYKH — paCTBOPAaMU IIEPOKCHUIA BOJOPOA, CIIUPTOBOM HACTOMKY HO/A U
HAaIIaTBIPHOTO CIIUPTA.

IIpakTnyeckue padoTsl.
3. Tlomyuenwue, cobupanue U pacro3HaBaHHE KHCIOPOJIa.
4. Tlonmydenue, coOMpaHue U paclio3HaBaHHE BOAOPO/IA.
5. IlpuroroBieHne pacTBOPOB COJIEH C MX 3aJaHHOW MAacCOBOM JIOJIEH.

Paznen 3. OcHoBHBIE KjIacChl HeOpraHuveckux coeanuenmii. (10 yacon)

O06o0menue cBefeHni 00 OKCHAaX, UX KiiaccupuKanum, Ha3BaHUAX U cBOMCTBAaxX. CrOCOOBI MOTyYeHUs OKCUIOB.

OcHoBaHus, WX KJIaccU(pUKaIMs, Ha3BaHUS U CBOWCTBA. B3anMoeiicTBrEe C KUCIOTaMU, KUCTIOTHBIMUA OKCHJIAaMHU U COJIsIMU. Paznokenue
HEPAaCTBOPUMBIX OCHOBaHHU. CIIOCOOBI MOTY4YeHUsI OCHOBAHU.

Kucnotsl, ux knaccudukaius u Hazpanus. OOIMe XMMIHYECKHe CBOMCTBA KUCTIOT. B3anMoelicTBrE KUCIIOT ¢ METaJUTaMU. DIEKTPOXUMHUYECKUN
AL HANPSDKEHUN METAJUIOB. B3auMOAENCTBUE KUCIIOT ¢ OKCUAAMU METAJLIOB. B3aMMOIEMCTBHE KUCIIOT ¢ OCHOBAHUSMM — PEAKLIHS HEUTPATU3ALUK.
BiaumopeiictBue Kuciot ¢ consimu. [lomyueHne 6eCKUCTIOPOIHBIX U KUCIOPOACOASPKAIIUX KUCIOT.

Conu, nx knaccuduKaius u cBoiicTBa. BzanmoseiicTBue coneli ¢ MeTaiiaMu, OCOOEHHOCTH 3TUX peakinii. B3zanMoaelicTBre coeid ¢ CONSIMH.
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I'eneTnueckue pAAbI MCTAJJIA 1 HEMCTAJLJIA. I'eneTnueckas CBA3b MCXKAY KJIaCCaMH HCOPraHNYCCKUX BCIICCTB.

JlaGopaTopHble ONBITHI.

B3auMozaeiicTBrEe OKCHIA KaIbIMS C BOJOM.
IIomyTHEHME U3BECTKOBOM BOJIBI.

Peakuus HelTpanuzaiuu.

[Monyuenue rugpokcuaa Meau (2) u ero B3auMoIeHCTBUE C KUCIIOTOM.
Paznoxenne ruapokcua Meau (2) mpu HarpeBaHHUH.
B3aumMoneicTBre KUCIOT ¢ METAJJIAMU.
B3auMoneicTBre KUCIIOT C COISIMMU.

O3HaKOMJICHHE C KOJUICKIIMCH COJICH.
BzaumoseiicTre cynbdara meau (2) ¢ sxene3om.
BzamMmoneiicTBHue colieii ¢ COMSIMHU.

['eHeTHYecKas CBSA3b HA IPUMEPE COCTMHCHUIN ME/IH.

IIpakTnyeckue padoTsl.
6. PemeHune skcrieprMeHTAIbHBIX 3a/1a4.

Paznen 4. Ilepuoanyeckuii 3axkoH u [lepnoanyeckas cucrema xumudeckux 3jaeMenToB (I13 u IICXI) /.. MenaesieeBa u ctpoenue atoma. (8
4acoB)

EcrecTBeHHbIE ceMelcTBAa XUMHUECKUX 3JIEMEHTOB: LIEJIOYHBIE U IEJI0YHO3EMENbHbIE METAILJIbI, FAJIOTEHbl, UHEPTHBIE ra3bl. AM(QOTEPHOCTS.
AMpoTepHbIe OKCHIbI U TUAPOKCUABL. KOoMITIIeKCHBIE COMH.

Otxpeitue .. Menneneesbim [13 u cozpanne um [1CXO.

ATOMBI KaK (popMa CyIIeCTBOBAHUSI XUMUYECKUX JIeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU aTOMOB. J[0Ka3aTenbCTBa CI0KHOCTH CTPOSHUS
atromoB. OnbIThl Pesepdopna. [TnanerapHast Mosienb CTpOSHHUS aTOMOB.

CocraB aTOMHBIX JI€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3auMoCBsA3b MOHATUI «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS
aTOMHasi Maccay.

Mukpomup. DJIEKTPOHBI. CTPOEHUE INEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX JIEMEHTOB

NeNe 1-20. TTonsiTHE 0 3aBEPUICHHOM JJIEKTPOHHOM YPOBHE.
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N3otombl. dusndeckuit cMbich cuMBoHKH [lepuonndeckoii cucrembl. CoBpemerHas hopmynupoBka [13. I3MeHeHu s CBOICTB 2JIEMEHTOB B
nepuojax u rpymmnax, Kak GyHKIHs CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucThKa AJIEMEHTAa-MeTalllIa U JIeMEHTa-HeMeTasuia 1o ux nosoxenuto B [ICXD J[.1. Menneneena.

JleMoOHCTpaLUK.
e Pasnuunsie popmer Tabmwui [1C.
e Mopenuposanue noctpoenus 11C [I,J1. Menneneesa.
e Mopenu aTOMOB XUMUYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB JIEMEHTOB 1 — 3 mepruooB.

JlaGopaTopHbIe ONBITHI.
[Tonmy4yenne aMm(poTepHOTO THAPOKCHIA U UCCIICTOBAHIE €TO CBOWCTB.

Paznen 5. Xumnueckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHBbIE peaknuu. (10 yacos)

Honnast xumuieckast cBsi3b. MloHbI, 00pa3oBaHHBIE aTOMaMU METAIIJIOB U HeMeTaIoB. CxeMbl 00pa30BaHusl MOHHOM CBSI3U JJIs1 OMHAPHBIX
coequHeHni. IoHHBIE KpHCTAUIMYECKUE PEIIeTKU U (PU3HUeCcKHe CBOMCTBA BEUIECTB C 3TUM TUTIOM peteTku. [lonarue o hopMynbHOI equHuIe
BCIIECTBA.

KoBajieHTHass XUMHYECKast CBsI3b. DIIEKTPOHHBIE U CTPYKTYpHBIE (hopmyinbl. KoBaneHTHast HenosipHas cBsi3b. CXeMbl 00pa30BaHUs KOBAJICHTHOU
CBSI3M JUIsl ONHAPHBIX COeTUHEHMH. MOJIEKYIISIpHBIC U aTOMHBIC KPUCTAIUTHYSCKHUE PEIISTKH, M CBOMCTBA BEIIESCTB C 3TUM THIIOM PEIICTOK.

DIEKTPOOTPUIIATEIIBHOCTB. Psiyt asiekTpooTpumarebHocTH. KoBasleHTHAs MOJIspHAs XUMHYecKast cBsi3b. CXeMbl 00pa30BaHMs KOBAJICHTHOU
MOJIIPHOM CBSI3M AJIs1 OMHAPHBIX coeTMHEeHU. MOoNeKysipHbIe U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITUM THUIIOM PEIIETOK.

Mertannudeckas XuMU4ecKasl CBSI3b M MEeTa/TYecKas KpucTauinyeckas perierka. CBoCTBa BEIIECTB ¢ 3TUM TUIIOM peieTok. Eaunas nmpupoaa
XUMHUYECKHUX CBSI3EH.

Crenenb okucnenusi. CpaBHEHHE CTETICHEN OKUCIIEHUs U BaleHTHOCTH. [IpaBuiia pacuera cTerneHu OKUCIEHUS 1Mo PopMyIaM XUMUIECKIX
COCIUHEHMH.

OKHUCIATENbHO-BOCCTAHOBUTENbHBIC peakinu. ONpeeieHre CTETIEHeH OKUCICHUS JIJIsl DJIEMEHTOB, 00pa3yIOIIMX BEIIeCTBAa PA3HBIX KIACCOB.
Peakmnu noHHOTO 0OMEHA M OKHCITUTEIILHO-BOCCTAHOBUTENbHBIC peakiiui. COCTaBICHHE YPAaBHCHHI OKHUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEaKIINi
METOJIOM IJIEKTPOHHOTO OajaHca.
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JdemMoHCcTpaumu.

° BI/I,I[GO(bpaFMeHTBI n CJ'I&fII[bI «oHHas XUMHUYecKas CBI3hY.

° KOJ'IJ'ICKI_II/IH BC€IICCTB C HOHHOM CBSI3bIO.
° MOI[GJII/I HOHHBIX KPUCTANIMYCCKUX PCUICTOK.

e Buneodparments! u ciaiinpl «KoBalleHTHAsE XUMUYECKas CBSI3bY.

° KOJ'IJ'ICKI_II/IH BECIIECTB MOJICKYJIAPHOI'O 1 aTOMHOI'O CTPOCHUA. MOI[CJ'II/I MOJICKYJIAPHBIX U @aTOMHBIX KPUCTAJUIMYCCKUX PEIICTOK.

e Crmangrl «MeTammuueckass XUMHAYECKas CBI3b).
e Komreknusa «MeTayuibl ¥ CILUIaBBI»

e B3aumozencTBUE LIMHKA C CEPHOM U COJITHOW KMCIIOTOM, XJIOPUAOM MEH.

TemaTHYeCKoe NJIAHHPOBAHHE YPOKOB XMMHH B 8 Ki1acce
(70 uacos, 2 yaca B HeJeJI0).

Ne Tema KosmyecTBo yacos Kou-Bo Ko0J/1-B0O KOHTPOJIBHBIX
NPaKTHYECKUX

1 Pa3nea 1. HauajbHble NOHATHS U 3aKOHbI XUMHUH. 2 1
20 yacoB

2 Pa3nes 2. Baskneiimme npeacTaBuTesn 3 1

HeopraHuyveckux Bemects. KoimuyecrBeHHbIe
OTHOLICHHUS B XUMHH.

18 yacoB

3 Paznen 3. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHX 1 1
COeIMHEHHIA. 10 gacos

4 Pa3nen 4. Ilepnoanyeckuii 3akoH u [lepuonnueckas
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cuctemMa xumuyeckux djaemMeHToB (113 u IICXI) ..
MeHnjiesieeBa U CTPOEHHE ATOMA.
8 yacoB
5 Pa3pgea 5. Xumnueckas cBsi3b. OKHCIMTEILHO- 1
BOCCTAHOBHUTEJIbHbIE PeaKI[HH.
10 gacoB
6 Pe3epBHOE Bpemsi 4 gaca.
7 Bcero yacoB 70 gacoB 6 4

YYEBHO-METOJIUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knacc»

Iadpuensu O. C. Xumus. 8 knacc: yueOHHK i1t 001meoopaszoBarenbhbix opranmusanuii / O. C. ['abpuensn, U. I'. Octpoymos, C. A. CrnankoB. — M.:
[Ipocsemenue, 2019

Ia6puensa O. C. Xumus. Metoauueckoe nocobue yis 8 kinacca yueOHoe mocodue 1iis oomeoopazoBatenbHbix opranu3aiuii / O. C. T'abpuensn, U. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
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3. Tabpuensu O. C. Xumusa. COOpHUK 3a1a4 1 ynpakHeHHH. 8 kiacc: yueOHoe mocodue it oomeoopa3zoBarenbHbix opranu3zamuii/ O. C. ['abpuensn, U.
B. Tpury6uak M.: IIpocsemenne, 2019
Hngpopmayuonnsvie cpedocmea
1. http://www.alhimik.ru. IIpeacraBieHbl pyOpHKH: COBEThI A0UTYPHEHTY, YUYUTEIIO XUMHH, CIIPABOYHUK (OYCHB OOJIbIIAs TO100PKA TAOIHIL U
CIPABOYHBIX MAaTEPUAIIOB), BECEasi XUMHsI, HOBOCTH, OJMMITHA/IbI, KYyHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKUX CBEIACHUN ).
2. http://www.hij.ru. YXypran «XuMus 1 )KU3HbY MOHATHO U 3aHUMATENILHO PacCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO POUCXOIUT B HAYKE U B

MHUPE, B KOTOPOM MbI KHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHbIi KypHAT «XUMHKH U XUMHU», B KOTOPOM IPEICTABICHO MHOXECTBO

OIBITOB 110 XMMHH, 3aHUMATEIbHON HH()OPMAIHH, TTO3BOJISFOIICH YBIICYb YUSHHKOB SKCIICPUMEHTATBHOM YaCThIO IPEMETA.

4. http://c-books.narod.ru. BceBo3amoskHast auTepaTypa o XMMHH.

5. http://www.drofa-ventana.ru. M3sectHoe u31aTeabCTBO yueOHOM TUTEpaTypbl. HOBHHKM HayYHO-MOMY/ISPHBIX M 3aHUMATEIbHBIX KHUT 10

XUMUH.
6. http://1september.ru. XXypHai /yis yuutenei u He TOIBKO. BoJbIioe KOJIM4YeCTBO padOT YUYCHUKOB, B TOM YHCIIC U UCCIICIOBATEIILCKOTO

Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONBHBIN MOPTAJ CO CChIIKAMU Ha 00pa30BaTeIbHbIC CAUTHI [0 XUMHH.
8. www.periodictable.ru. COopHHK cTaTel 0 XMMUYECKHX JIEMEHTaX, WILTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM
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Ka.ﬂe}mapno-TeMaaneckoe INIAHUPOBaHUEC YPOKOB XMMHUHU B 8 Ki1acce.

Kommynukamuenule: yMErOT
¢dbopMynMpoBaTh COOCTBEHHOE
MHEHHE, apTYMEHTHPOBATh CBOIO
TOYKY 3pEHUs], OTCTauBaTh €€ He
BpaXJI€OHBIM ISl IPYTUX 00pa3oM;
BJIAJICIOT MOHOJIOTMYECKON U
JMAJIOTHYECKOH (hopMaMu pedn.

No Tun ILiianupyemsie pe3yabTaThl JlaTa
YPOKa.
OCHOBH JIMYHOCTHBIE IIpexmeTHbIE MetanpeaMeTHbIe IJIaH axT
Tema ypoka
ble
MOHATHS
YPOKa.
Paznen 1. HauanbHble NOHATHS U 3aKOHBbI XuMuH. (20 yacoB)
1 | BBoausiii Ypok dopmupoBaHue OOBSICHSIIOT POJIb Pecynamuenvie: nnaHupyroT
WHCTPYKTOX | (OPMHU | MHTEJUIEKTYadbHBIX YMEHUN: | XUMHUYECKHX 3HAHUH | MOCJIEI0BATEILHOCTh CBOUX
no Th npu POBaHU | aHAJIU3UPOBATh B JKU3HM UYE€JIOBEKa JIEMCTBUM U IPOTHO3UPYIOT UX
pabore B s WUTIOCTpAIK yueOHUKA. YMEIOT: pe3ynbTar.
KaOuHETe HOBBIX | MCIIBITHIBAIOT yueOHO- HCIIOJIb30BaTh llo3nasamenvHvie: BbIABUTAIOT
XUMUH. 3HaHUM | MMO3HABATEIHHBIA HHTEPEC K MOHSITHUS TIPU apryMEHTBI, YCTaHABIUBAs
ITpenmer HOBOMY y4eOHOMY XapaKTEPUCTHKE MPUYUHHO-CIIECTBEHHBIE CBSA3HU
xumuu. Poib MaTepuaily u cnocodbam BEIIIECTB MEXy U3y4aeMbIMU SIBICHUSIMH,
XUMUH B pelieHust HoBOM 3a1aun U3BJIEKAIOT HEOOXOUMYIO
KU3HU nH(pOpMaIKIO U3 TPOUYUTAHHOTO
4eJI0BEKA. TEKCTa.
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Merto bt Ypoxk dopmupoBaHHe XapakTepus3yroT Pezynamusnvie: nnaHupyroT
U3yUYCHUS opmu KOMMYHHUKATHUBHBIX OCHOBHBIE METO/IbI MIOCJIEI0BATEIbHOCTh CBOMX
XUMHUHU EOBaHH KOMIIETEHTHOCTH B OOIIEHUN | U3YUYEHUS JENCTBUI U IPOTHO3UPYIOT UX
Hoperx | B COTPYIHUIECTBE CO €CTECTBEHHO- pe3yInbTar.
spanmii | CBEPCTHUKAMHU. Hay4YHBIX llo3naseamenvhvie: BBIABUTAIOT
dopmupoBaHue JTUCIUTUINH. apryMEeHTBhI, yCTaHaBIUBAs
MHTEIUICKTYAIbHBIX YMeHu: | [IpuBOAST IpUMepsl | IPUYMHHO-CIEACTBEHHBIE CBA3U
aHAJIM3UPOBATH TEKCT MaTEpUaJIbHBIX U MEX/1y U3Yy4aeMbIMU SBJICHUSMU,
yueOHUKa 3HAKOBBIX WM U3BJIEKAIOT HEOOXOAUMYIO
CHUMBOJIbHBIX nH(OPMALIKIO U3 MPOUYUTAHHOTO
MoJIeJIeld. COOMpaloT | TEKCTa.
00BbEeMHBIC U Kommynuxkamusnwvie: ymerot
[IapOCTEPIKHEBBIC dbopMynupoBaTh COOCTBEHHOE
MOJIEJIN HEKOTOPBIX | MHEHHE, apT'yMEHTUPOBATH CBOIO
XUMHYECKHUX TOYKY 3PEHHUsI, OTCTauBaTh €€ HE
BEIIECTB. BpaXXJ1€OHBIM JUIsl IpYTUX 00pa3oMm;
BIIQJICIOT MOHOJIOTUYECKON H
JTUANornyeckoit popmamu peyu.
Arperarapie | YPOK dopmupyrores Paznuuarot Tpu Pezynamusnwvie: Yuarcs
cocrostunss | POPMU | orpercrBeHHOE OTHOMEHHE K arperaTHbhIX OTIpENIeNATh IEeNb CBOCH
BELIECCTB POBAHH | yyenuio, roToBHOCTH 1 COCTOSIHUS JIESITEIIBHOCTH, HA OCHOBE
i oBbIx | CTIOCOOHOCTB K BEIIECTBA. COOTHECEHHUSI TOT0, UTO YXKe
spapmii | CAMOPA3BUTHIO U YCTaHABIIUBAIOT YCBOEHO, U TOT'0, UTO €I1e
caM000pa30BaHUIO HA OCHOBE | CBSI3U MEXKIY HUIMH | HEU3BECTHO, CAMOCTOSITEIILHO
MOTHBAIIMH K O0y4EHUIO U Ha OCHOBE JIBUTAThCSI 110 33JJaHHOMY IUIaHy,
MTO3HAHUIO; B3aMMHBIX OLICHMBATh U KOPPEKTUPOBATH
KOMMYHUKATUBHAs MepPeX0JI0B. MIOJTyYEHHBIN pe3ynbTar.
KOMIIETEHTHOCTS B 00meHnu | HaOmromaror Tlo3nasamenvrvie: BLIIBUTAIOT
U COTPYIHUYECTBE CO XUMHUYECKUN apryMeHThI, yCTAHABIUBAs

CBEpCTHHKAMH B TIPOIIECCE
o0Opa3oBaTenbHON
JeSITEIbHOCTH.

SKCIIEPUMEHT U
JCJIA0T BBIBOJABI HA
OCHOBE

HaOJIFO JEHUIA.

MMPUYIUHHO-CJIICACTBCHHBIC CBA3HU
MCXKAY U3y4aCMbIMU SIBJIICHUAMMU,
U3BIIEKAIOT HEOOXOTUMYIO
MH(pOpPMAaLIKIO U3 TPOUYUTAHHOTO
TeKcTa.
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Kommynuxamuenwvie: opMupyroTcs
pedeBble YMEHUS: ydaTcs
BBICKA3bIBaTh CYX/IEHUS C
UCIOJIb30BaHUEM (PU3UUYECKUX
TEPMUHOB U IIOHATHUH,
(dbopMyIupOBaTh BOIIPOCKHI U OTBETHI
B XO/I€ BBIIIOJIHEHNUS 3a]1aHus,
00MEHHUBATHCS 3HAHUAMU MEXKIY
YJIEHAMHU TPYIIIbI ISl IPUHSTHS
3((PEKTUBHBIX COBMECTHBIX
pelieHui.

SABJICHUSA, YUCTHIC
BELIECTBA U CMECH.
Knaccupunupytor u
IIPUBOJAT IPUMEPHI

4 | lpakmuueck | Ypok- | ®opmupoBaHus Ornpenenstor Pezynamusnvie: mpeodbpa3yroT
as paboma MPAKTH | KOMMYHUKaTUBHBIX OCHOBHOE MPAKTUYECKYIO 33/1a4y B
Nel. KyM KOMIIETEHTHOCTH B OOIIIEHUH | XUMHUYECKOE M03HABATEJIbHYIO, OCYIIECTBIISIOT
«3Hakomcme U COTPYJTHUYECTBE CO o0opynoBaHue. MO3HABATENIbHYIO pedieKcuio B
oc CBEPCTHUKAaMH. 3HaIT npaBuiIa OTHOILICHUH JCHCTBUHN MO PEIICHUIO
J1abopamopH TEXHHUKHU MO3HABATENIbHBIX 3a/1a4.
biM 0e3onacHoctu ipu | [lo3naeamenvHule: NAOT
000pyodosanu pabote B OnpeieNICHUs MOHATUSAM, MOTYT
em. [Ipasuna XUMUYECKOM HaWTH croco0 pereHus
MexHuKu kabuHete. PaboTaroT | mpobieMHoil 3a1auun
bezonacnocm ¢ J1abopaTOpHBIM Kommynuxamuenvle: yaacTByIOT B
u npu pabome o0opynoBaHuEM U Jianore, KOJIEKTUBHOM
8 XUMUYEeCKOM HarpeBaTeJIbHBIMU 00CyX1€eHUU NPOOIEMBI, BIACIOT
KabuHemey. npubopamu B MOHOJIOTMYECKOU U TNaIOTHYECKON
COOTBETCTBUU C dbopMamu peun.
npasunamu Th.
5 | ®usnueckue Omnpenensts oduue a1 Bcex | Pazmuuaror Pecynamuenvie:ymeHrne COOTHOCUTh
SIBIICHUS B Y MHIUBUAYaJbHBIE NPaBUiIa | GU3UUECKUE U CBOM JICHCTBUSA C TJITAHUPYEMBIMU
XUMHUH paboThI XUMHYECKHE pe3ynbTaTaMu, OCYIIECTBISTh

KOHTPOJIb CBOEH eI TETbHOCTH B
Mpoliecce JOCTHKEHUS pe3yJibTara,
OTIPENIETISATh CIIOCOOBI ICHCTBUH B
paMKax IpeayioKeHHBIX YCIOBHUH U
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cMeceH.

TpeOOBaHMIi, KOPPEKTHUPOBATH CBOU
JEHCTBUS B COOTBETCTBHH C
U3MEHSIOIIENCS CUTyaluen,
OILICHUBATh PE3YJbTAThl PELLICHUS
[IOCTaBJIEHHBIX 3aa4 U JIp.
lloznasamenvhvie:Yetkoe
NPEJCTaBICHNUE O «(PHU3HUECKUX
SBIICHUSAXY, «XUMHUECKHUX
ABJICHUAX (pEaKLUsIX )»; IPUMEHATh
WX Ha MIPaKTUKE; yMEHHUE CO3/1aBaTh,
IIPUMEHSTH U IPE0OPa30BbIBATh
3HAKHU U CUMBOJIBI, MOJIEJIA M CXEMBI
JUTSL pEeUIeHUs] y4eOHBIX U
MO3HABATENIbHBIX 33/1a4;
HCII0JIb30BaHNE OCHOBHBIX
MHTEJJICKTYaIbHBIX OTIEePaIIHii:
aHaJIu3 U CUHTE3, CPAaBHEHUE,
0000111eHUEe, BBISIBJICHUE TPUYUHHO-
CIIEACTBCHHEIX CBS3€H, IOUCK
aHaJIoroB; (POpMUPOBAHUE U
pa3BUTHE KOMIIETEHTHOCTH B
00J1aCTH UCIIOJIb30BAHMS
MH(OPMaLIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH
(MK T-kommnereHuuil);
MCII0JIb30BaHNE PA3INYHBIX
MCTOYHUKOB JJIs IOJTy4eHUs
XUMUYECKON nH(popMaIu;
MIOCTaHOBKA U (POPMYJIUPOBAHUE
LIEJIM ¥ 3a]1a4 YpOKa;
(bopMyTUpOBaHHUE B apTyMEHTAITUS
JUYHOTO MHEHMUS.
Kommynuxamusnule: 0CO3HaHHO U
MIPOU3BOJILHO CTPOUTH PEYEBOE
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BBICKa3bIBaHUE B YCTHOI hopme;
apryMEeHTHPOBAHO OTBEYATh Ha
BOIIPOCHI, 000CHOBBIBATH CBOIO
TOYKY 3pPEHHSI; CITyLIATh ¥ IOHUMATh
peub IpYrux; BCTyNarTh B yueOHOE
COTPYAHUYECTBO C YYUTEIIEM H
OJTHOKJIACCHUKAMHU, OCYLICCTBIISATh
COBMECTHYIO JICSITEIEHOCTD B
napax, rpymmax 1 Jp.

AHAJIM3UPOBATH I/IH(I)OpMaI_II/IIO
1 AcJIaTh BBIBOJHBI.

Paznuuarot nmpocteie
U CIIOYKHBIE
BEIIIECTBA, BEIICCTBA
MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTPOEHUS

6 | Ilpakmuyeck | Ypok- | ®opmupoBaHue 3HaroT npasuia Pezynamuenvie: TIIaHUPYIOT CBOKO
as paboma IIPAKTU | IMO3HABATEJIbHBIX UHTEPECOB | OOpALIEHUS C paboTy, CaMOCTOSITENILHO
Ne2. Ananus KyM 1 MOTUBOB, HallpaBJIEHHBIX 1a060pPaTOPHBIM KOHTPOJIUPYIOT BPEMS BHIITOTHEHUS
nouebl. Ha M3y4YeHHEe PU3NIECKUX U 000pyJI0BaHUEM, Pa3IMYHbIX 3aJaHUil.
XUMHUYECKUX SIBJICHUM. CIocoObI llo3nasamenvHvie: natroT
paszeneHus OIpE/ENICHUs IOHITUSAM,
OJIHOPOJIHBIX OCYLIECTBIISIIOT CPABHEHUE, CTPOSIT
CMECEH. JIOTUYECKHE LIETIOYKH
YMerT poBOINTh | PacCyKIEHUMN, aHATU3UPYIOT
pazzeneHuemM WUCTUHHOCTD YTBEPKJICHUHN N3y4aroT
cMecen SIBJICHUS Ha MPAKTHUKE.
GuIbTPOBAaHUEM U Kommynuxamuenvie: cnocoOHbI
BBIIIAPUBAHUEM. 00BEKTHBHO OIIEHUBATh APYTOTO.
7 | AtomHoO- Kombu | ®opmupoBanue OOBACHSIOT, YTO Pezynamusnuie: npeoOpasyroT
MOJIEKYJISIDHO | HUPOBA | ITO3HABATEJIbHBIX HHTEPECOB, | TAKOE XMMHUUYECKUN | MPAKTUYECKYIO 3a/a4y B
€ yUeHHe. HHBIN HaIpaBJIEHHBIX HA U3yYEHUE | DJIEMEHT, aTOM, ITIO3HABATENIbHYIO, OCYIECTBIIIOT
XVWMHYECKHE | YPOK 3aKOHOB XUMMHH, MOJIEKYJIa, MI03HABATENbHYIO pE(IIEKCUIO B
AIIEMEHTHI MHTEJJIEKTYaJIbHBIX YMEHUH | aJUIOTPOMUS, HOHBI. | OTHOLIEHUH JEHCTBHI IO PEeIIEHUIO

MMO3HABaTEJILHBIX 3a/1a4.
Ilo3nasamenvuobie: yCTaHABINBAIOT
MPUYUHHO-CIIEACTBEHHBIE CBS3HU
MEXy COCTaBOM MOJIEKYJI U
CBOMCTBAMHM AJIIOTPOMHBIX
MoauUKaIi KACIOpOoaa.
Kommynuxamusnwie: GopMynupyroT
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OCHOBHBI€ MOJI0KEHHS AaTOMHO-
MOJICKYJISIPHOTO YUECHHUS.

8- | 3Haku Kombu | ®opmupoBanue HaspiBarot u Pezynamusnvie: cTaBaT yaeOHYIO
9 | XMMHUYECKHX | HUPOBA | MIO3HABATENbHBIX MHTEPECOB, | 3aIMCHIBAIOT 3HAKH | 33/1a4y HA OCHOBE COOTHECECHUS
3JIEMEHTOB. HHBIH HaIpaBJIEHHBIX Ha u3yyeHue | XO. OMUCHIBAIOT TOT0, YTO YK€ U3BECTHO, U TOTO,
[Tepuoanueck | ypok OKpY’KaloIllero Mupa, CTPYKTYpPY TaOJMIIbI | YTO €I HEU3BECTHO;
as Tabnuma yYMEHHE aHaIU3uPOBAThH XD. 00BsACHSAIOT MIPOTHO3UPYIOT PE3yJIbTAT YCBOCHUS
JN. nHOPMAIIHIO U JIeTaTh TUMOJIOTHYECKHE 3HAHUH, OLIEHUBAIOT PE3YJIbTATHI
MenneneeBa BBIBO/IBI. Hayaja Ha3BaHM pa6otel. DopmupoBanue UKT -
XD ¥ UX OTACNBHBIX | KOMIIETEHTHOCTH.
aTOMOB. Ilo3nasamenvhvie: XapaKTepU3yIOT
nH(pOpMaIKIO, KOTOPYIO HECYT
3Haku XO.
Kommynuxamuenvle: y1acTByIoT B
JUaNore, CIyIIaloT U MOHUMAIOT
JIPYTUX, BEICKA3bIBAIOT CBOIO TOUKY
3peHus Mo MOBOIY
paccMaTpuBaEeMoro BOIIpoca.
10 | Xumuueckue Hzyuarom Pezynamusnvle: cTaBsIT yueOHYIO
- | popmybL. Xumuyeckue 3aJlauy Ha OCHOBE COOTHECEHUS
11 nousmust. TOTO, YTO YK€ U3BECTHO, U TOTO,
OTHOCHUTEJIbHAs 4TO eI HEU3BECTHO;
aTOMHas u MIPOTHO3UPYIOT PE3yJbTAT YCBOCHUS
MOJIEKYJISIpHas 3HAHUH, OLIEHUBAIOT PE3YJIbTATHI
Mmacca, xumuueckass | pabotsl. @opmupoanue UKT -
dbopmyna; KOMITETEHTHOCTH.
onpeoensiom: llo3nasamenvhvie: XapaKTEPU3YIOT
KaueCTBEHHBIN U nH(pOpMaILIHI0, KOTOPYIO HECYT
KOJIMYECTBEHHBII (bopMyIIbI BEIECTB.
cocTaB BenlecTBa o | KommynukamueHnvie: y94acTBYIOT B
XUMHUYECKOMN Jiasore, CIymarT U TOHUMAIOT
bopmyiie; JIPYTHUX, BBICKA3bIBAIOT CBOIO TOUKY
BLIYUCTAIOM 3peHus Mo NOBOLY
OTHOCHUTEJIbHYIO paccMaTpuBaEeMoro BOIpoca.
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MOJIEKYIISIPHYIO
Maccy BeIlleCTBa;
Paznuuaror
WHJICKCHI U
KO3 PHUIIIEHTHI.
12 | BanentHocth | Ypok - | @opMupoBaHue OOBACHSIOT, YTO Pecynamusnule: TIIaHUPYIOT CBOIO
- MPaKTH | IMO3HABATENIbHBIX UHTEPECOB | TAKOE BaJICHTHOCTh. | pabOTy, CAaMOCTOSTEIILHO
13 KyM Y MOTHBOB, HalPaBICHHBIX MOHUMAIOT KOHTPOJIUPYIOT BPEMsI BHITTOJIHEHUS
Ha M3YYCHHUH OKPYKAIOIIETO | OTpa)KEHHE MOpsAJIKa | pa3IuyYHbIX 3a1aHuil. OBnajeHue
mupa. CriocoOHOCTH K COCZIMHEHHSI aTOMOB | OCHOBAM HCCIIEI0BATEIbCKOM
CaMOpPa3BUTHUIO. B MOJIEKYJax JESITEIIbHOCTH.
BEIIIECTB Ilo3nasamenvHoie:
MOCPEACTBOM YMEIT cOoCTaBAATh POPMYJIbI
CTPYKTYPHBIX COCIMHEHUH 110 BAJICHTHOCTH U
dbopmyi.. OTIPEIEIIAIOT BAJICHTHOCTH SJIEMEHTa
o opmysie ero coeTMHEHUs
Kommynuxamusnvie: cnocoOHbI
00BEKTHBHO OIICHUBATH JPYTOro
14 | Xumnueckue | KomOu | @opmupoBanue 3HarotT onpenenienue | Pezynsimuensie: IpeoOpazyroT
PEaKIH. HUPOBA | OTBETCTBEHHOTO OTHOINCHUS | TIOHSATHUS MPAKTUIECKYIO 33/1a9y B
[TpusHaku ¥ | HHBIA K yuebe, crmocoOHOCTH «XUMUYecKast MO3HABATENbHYIO, OCYIIECTBIISIOT
YCIIOBHS WX | YPOK o0yJaromuxcs K peaKnus», IPU3HAKN | MO3HABATEIBHYIO pE(IIEKCHIO B
MPOTEKAHMUSL. CaMOpPa3BUTHUIO U U yCIOBUS OTHOIICHUU ACUCTBUIA TIO PELICHUIO
camMo00pa30BaHUIO. BO3HUKHOBEHUS H MO3HABATEIIBHBIX 3a]1a4.
TEYCHHUS Ilo3nasamenvHule: NaOT
XUMHUYECKHX oTIpe/IeNICHUs] IOHSITHSIM, MOTYT
pEaKIuii, TUITbI HaWTH croco0 pereHus
peaKIuii mo poOJIeMHOM 3a1aun
MOTJIOIEHUIO UITH Kommynuxamuenvie: ydacTBYIOT B
BBIJICIICHUIO JIMAJIOTe, KOJJICKTHBHOM
SHEPIrUH. 00CYX/IeHUU MPOOJIEMBI, BIAJICIOT
MOHOJOTHYECKOI 1 JUaTOTHIeCKOM
dbopmamu peyn.
15 | 3akon ngK dopMupoBaHue 3HatoT onipesiesieHne | Pezyniamuenvie: CTaBsAT yueOHBIC
OpMHU
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- | coOXpaHeHHUs POBaHU | OTBETCTBEHHOI'O OTHOLIEHUS | XUMHUYECKHX 3aJ1a4uu (CaMOCTOSITENIbHO, IPU
16 | macchl A K YUYEHUIO UCIIOIb3YS YpaBHEHUH, MOMOIIHN YUUTEJIS), IUTAHUPYIOT
BELIECTB. HOBRIX | cnenmanbHO monoGpaHHbIe 3HaYECHUE y4eOHYIO 1eATEIbHOCTb,
Xumnueckue | o od cpelncTBa. YMEHHE OLEHUTD kod¢uiueHTa B OLICHUBAIOT NMPABUIIBHOCTh
peaxkuu. CTENEeHb ycrexa Ui XUMHUYECKUX BBITIOJIHCHUS ICUCTBUI U BHOCST B
Heycrexa cBoeu YPaBHEHHUSAX. YMEIOT | HUX KOPPEKTHUBBI.
JESITEIbHOCTH COCTaBJISITh llo3naseamenvhvie: CTpyKTYpUPYIOT
YPaBHEHUS PEaKLUM | TEKCT, BbIAEIAS B HEM
Ha OCHOBE 3aKOHA BTOPOCTETICHHYIO U IIaBHYIO
COXpaHEeHMs MacChl | UH(OPMAIIHIO, JAIOT ONpeIeICHHE
BEIIIECTB, MOHSTUSIM, YCTAHABIUBAIOT
paccTaBisATh NPUYMHHO-CJIEACTBEHHBIE CBSI3HU.
KO3 PHUIIUEHTHI. Kommynuxamuenvie: yMEIOT C
OOCTAaTOYHOH ITOJIHOTOH U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH,
BJIAJICIOT MOHOJIOTMYECKOU U
JIMAJIOTHYECKOM (hopMamu peun
17 | Tuner Ypok HNanereiimee popmupoBanue | Kimaccupunupyror Pezynamusnvie: caMOCTOSITENBHO
- | xumudeckux | popMH | MO3HABATENHLHOTO UHTEpECA. | XMMHUYECKUE bopMyIUpYIOT 3a/1aHUE:
18 | peakmuii poBanu | ®opmupoBaHue peaxkiuu 1mo ONPEEIISAIOT €ro LelNb, IUIAHUPYIOT
o KOMMYHUKATUBHOU MPU3HAKY YUCla U QITOPUTM €TO BBINOJIHEHUS,
HOBBIX | KOMIIETEHTHOCTH B OOIIEHHWH | COCTaBa PEAareHTOB U | KOPPEKTUPYIOT paboTy IO XOAY €ro
3HaHUN | U COTPYAHUYECTBE C MPOJIYKTOB. BBITIOJIHEHHSL.
OJIHOKJIaCCHUKaMH B XapaKkTepu3yroT poib | [losnasamenvhvie: NaroT

nporecce yueOHoH
JeSTEIbHOCTH.

KaTaau3aTopoB B
nporekaHuu XP

OTpeieIeHUs] TIOHATHSM,
OCYIIECTBIISIIOT CPAaBHEHHE
00BEKTOB, CAMOCTOSITEIILHO
BBIOMpAst KPUTEPHUH IJISI 3TOTO,
HaXoAAT MH(POPMAIHUIO C
HCTIOJIb30BaHUEM PECYPCOB
6ubnuorek u cetu MHTEpHET.
Kommynuxamuenvie: BCTyNaroT B
JIMAJIoT, a TaK)Ke y4acTBYIOT B
HaOJIFOJAIOT M OIMCHIBAOT
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XUMHUYECKUN HKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO SI3bIKA U SI3bIKA
XUMHH.
19 | IloBropenue | YpOK JanbHeiimee GpopMupoBaHue | YMEIOT IPUMEHATh | PecyiamueHuvle:cCaMOCTOSITEIHHO
u 0606menne | POPMH | nospaparensroro UHTEpeca. | 3HAHUS, YMEHUS U bopMyInUpyIOT 3a/1aHuE:
TEMBI. POBAHI | opmupoanme HaBBIKH MpU ONPEAEIISAIOT €ro LElb, IUNIAHUPYIOT
[ToaroroBka k gOBbIX KOMMYHHKATUBHOM BBITNIOJTHEHUH QJICOPUTM €T0 BBITIOJHEHUS,
KOHTPONBHON | 3yappii | KOMIIETEHTHOCTH B OOILEHUHU | TPEHUPOBOYHBIX KOPPEKTUPYIOT paboTy MO X0y €T
pabore. U COTPYJHUYECTBE C yIpaxxHeHUH U BBITIOJTHEHHUSI.
OJIHOKJIaCCHUKaMH B 3ajaHui llo3nasamenvuule: naroT
nporecce y4eOHo — ompezeNieHus] TOHITUSAM,
HCCIIEI0BATEIbCKON OCYIIECTBIISIIOT CPABHEHUE
JeSITeNIbHOCTH 00BEKTOB, CAMOCTOSATEIHHO
BBIOMPAsI KPUTEPUHU JIJISI ITOTO,
HaXOJAT UH(OPMALIHIO C
HCII0JIb30BaHUEM PECYPCOB
oubnuorek u cetu HTEpHET.
Kommynuxamusnule: BCTynaroT B
JTUAJIOT, a TAK)KE YU4acTBYIOT B
KOJUJIEKTUBHOM OOCYKICHUHI
BOIIPOCOB, YYaCTBYIOT B IUCKYCCHUH,
BIIQJICIOT MOHOJIOTHYECKOU U
JIMAJIOrMYecKoil popmMamu peyu.
20 | KoutpoabHa | Ypok JanbHeitmee GopMupoBaHre | YMEIOT IPUMEHATh | Peeynsamuenble: CaMOCTOSTEIHHO
st padora Nel | Koppek | TO3HABATEIBHOIO UHTEpPECA, | 3HAHMS, YMEHUS U bopMynUpYIOT 3a/1aHuE:
«Havanbuple | Tuu 1 | GOpMHUPOBAHHWE XUMHUYECKONH | HABBIKH, ONPEEIISAIOT €ro LelNb, IUIAHUPYIOT
MOHATHS npoBep | KyabTypbl. DopmupoBaHue MOJIyYEHHBIE B QITOPUTM €TO BBINIOJIHEHUS,
XUMHH» KH KOMMYHHKaTUBHOM XO0JIeu3y4eHus KOPPEKTUPYIOT paboTYy MO XOAY €T0
3HAHUW | KOMIIETEHTHOCTH B OOIICHUH | JIaHHOM T€MBI, P | BBIOJIHEHHUSI.
1 COTPYAHUYECTBE C BBINIOJTHEHUH Ilo3nasamenvHule: na0T
OJIHOKJIACCHUKaMU B KOHTPOJIbHOM ONpeIeTICHUs] TOHATHUSM,
nporiecce yu4eOHou paboTHI. OCYIIECTBIISIOT CPABHCHUE
NEeSTEbHOCTH. 00BEKTOB, CAMOCTOSITEIILHO
BBIOMPAsI KPUTEPUU JIJISI ATOTO,
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HaxOAsAT HH(OPMAILHIO C
UCIIOJIb30BAHUEM PECYPCOB
o6ubnmotek u cetu MHTEpHET.
KommyHnuxamuenvie: BCTYynaroT B
JIAJIOT, a TAK)KE YY4acTBYIOT B
KOJUICKTUBHOM OOCYK/ICHHU
BOIIPOCOB, YYaCTBYIOT B INCKYCCHH,
BJIA/ICIOT MOHOJIOTHYECKON H
JIMAJIOTMYeCKOi (hOpMaMH PEUH.

Pa3znen 2. BaxxHelime NpPpEeaACTABUTEC/IN HEOPraHUIECCKHUX BEIIECTB.

KoJsimuecTBeHHbIe OTHOIIEHUs B XuMuH (18 yacoB)

21 | Bosnyxuero | Ypok OpueHTupyrorcs B XapakTepusyrT Pezynamuenvie: 0CO3HAIOT TO, YTO
COCTaB. ¢bopMH | HPABCTBEHHOM COJIEPKAaHUH M | OOBEMHYIO JI0JTIO y’K€ YCBOEHO U TO, YTO €lIE HYKHO
poBaHun CMBICIIE COOCTBEHHBIX KOMIIOHCHTOB YCBOUTH, HAa OCHOBEC 3TOI'O
s MIOCTYIIKOB BO3/yXa, CaMOCTOSITENILHO CTaBsT y4yeOHbIe
HOBBIX pacCcUUTHIBAIOT €€ 3aJ1auH.
3HaHUH 1o o0beMy 3Toi Ilosnasamenvhbie: BOCHPUHUMAIOT
CMECH. MH(OPMALIMIO HA CIYX U BU3YAIIbHO,
CTPYKTYpPUPYIOT TEKCT, BBIJEISS B
HEM BTOPOCTEICHHYIO U TJIaBHYIO
MH(OPMALINIO, TA0T OINpeesIeHHEe
IMMOHATHAM, CPABHUBAIOT U
IPYNIUPYIOT OOBEKTHI.
Kommynuxamuenvle: onuchbIBaloT
00BEMHBIH cocTaB BO3/lyXa
IIOHUMAKT 3HAYCHHEC [TIOCTOSAHCTBA
ATOTr0 COCTaBa ISl 310pPOBbS
22 | Kucnopon. Ypok dopmMupoBaHUE CIIOCOOHOCTH | XapaKTepU3yIOT Pecynamusnvie: caMOCTOATENBHO
dbopmMH | ydamuxcsi K CaMOPa3BUTHIO M | 030H KakK OTIPENIETISIOT e yueOHOM
pOBaHH | CaMOOOPA30BaHMIO HA OCHOBE | aJNIOTPOIHYIO JIESTEIIbHOCTH, IIJIaH BBIIOJHEHUS
A MOTHUBAIINU K O6yquHIO u MO,ZII/I(l)I/IKaHI/IIO 3&}13HI/II71, OIICHUBAIOT NPaBUJIIBHOCTH
HOBBIX | ITO3HAHUIO. KHCIIOpO/a. BBITIOJTHEHMS 3a/1aHU .
3HAHUU [TpoBoasr, Ilo3nasamenvhvie: yCTaHABIUBAIOT
Ha0JIIOTAIOT, IIPUYHUHHO-CJIEICTBEHHBIE CBA3U

59




CTCIICHb OKUCJICHUA

OTHCHIBAIOT Mex1y GU3NYeCKUMH CBONCTBAMU
XUMHUYECKHH KHCIIOpOJia ¥ crioco0aMu ero
AKCIEPUMEHT 110 coOupaHus.
MOJIYYEHHUIO, Kommynuxamusnvle: onuchIBalOT
coOupaHuIo U ¢bu3nvecKkne 1 XUMHUECKUE
pacro3HaBaHUIO CBOIICTBa KUCJIOPOAA.
KHCII0pOJia C
COOIIOIEHUEM
npasui Th.
23 | Ilpaxmuuecka | Ypok- | dopmupoBaHue Paboratot c Pecynamusnvle: caMOCTOATENBHO
s paboma MPAKTH | OTBETCTBEHHOI'O OTHOILIEHUS | JIaOOpaTOPHBIM OTIPEEIAIOT LENb yueOHOU
No3. KyM K YYEHUIO, TOTOBHOCTH K 000pyI0BaHUEM U JIeSITEIIbHOCTH, IIJ1aH BBIIIOJTHEHUS
Ionyuenue, CaMOpPa3BUTHUIO. HarpeBaTeIbHBIMU 3aJlaHUH, OIICHUBAIOT MPABUIBHOCTh
cobupanue u dopmupoBaHue npubopamu B BBITIOJTHEHUS 3a/1aHUH.
pacnosnasam MHTEJJIEKTYaJIbHbIX YMEHUHN, | COOTBETCTBUU C llo3nasamenvrvle: HAOMIOAAIOT 32
ue CTPOUTH PACCYXKICHUS, npasuiamu Th. CBOICTBaMH BEILECTB U SBJICHUSMH,
Kucnopooa. aHaAJIM3UPOBATh, AENaTh Bemonustor MPOUCXOSIIMMHU C BELIECTBAMH.
BBIBOJIbI npocTreuime Kommynuxkamuenule: onuCchIBatOT
MIpUEMBbI OOpaleHus] | XUMUYECKUN SKCTIEPUMEHT,
¢ 1a00paTOPHBIM COCTaBJISIFOT OTYET MO pe3ybTaTaM
000pyIOBaHUEM. IIPOBEJEHHOTO YKCIIEPUMEHTA.
CobuparoT Kucaopos
METOJIOM
BBITECHEHUS
BO3/1yXa,
pacro3HaroT €ro.
24 | Oxcumpl. Komb6u | ®opmupoBanue 3HalOT XUMHUYecKoe | Pecynsimuenvie: CTaBAT yueOHbIE
HUPOBA | MUHTEJUIEKTYAJIbHBIX YMEHUNU | MOHSATHE: OKCUJBI. 3aJlau, TIIAHUPYIOT YIeOHYIO
HHBIN aHanu3a, CUHTe3a, YMEHUHU YMerT Ha3bIBaTh: JIESITEIIbHOCTD, OLICHUBAIOT
YpOK JIeNIaTh BHIBOBI OKCH/IBI TI0 UX MPaBUIILHOCTH BBITIOTHEHUS
dbopmynam JIEUCTBUU U BHOCST B HUX
OTIPEEIISIOT: KOPPEKTHUBBHI.

Ilo3nasamenvhoie: CTPYKTYpUPYIOT
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DJICMECHTOB B

TEKCT, BBIACIISAA B HEM

OKCHJIaX. BTOPOCTEINIEHHYIO U IJIABHYIO
3HaroT uH(OPMAIINIO, TAI0T OIIpEIeIICHIE
KJ1accu(UKaIUIO U MOHATHUSAM, YCTAaHABIUBAIOT
XUMUYECKHE IIPUYHUHHO-CJIEICTBEHHBIE CBS3H.
CBOICTBAa OKCHJIOB Kommynuxamusnvie: ymerOT €
JIOCTaTOYHOM IIOJIHOTOU U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH
Y 3HaHUS.
25 | Bogopon. Komb6u | ®opmupoBanue YMmerb npuMeHsTH Pecynamuenvie: nmaHupyot
HUpOBA | MMO3HABATEIBHOIO UHTEPECA U | 3HAHUS, YMEHUS, y4eOHYIO JIeATEIbHOCTD,
HHBIU MoTuBOB. ®opMupoBaHue HaBbIKH, OLICHUBAIOT MPABUIIBHOCTh
YPOK CIIOCOOHOCTH Y4YaIIUXCsl K IIOJIy4YEHHBIE IIpU BBITIOJIHCHUS YICOHBIX JICHCTBHIA.
CaMOpAa3BUTHUIO U M3Yy4YEHUU TaHHON llo3nasamenvHwvle: yCTaHABIUBAIOT
caM000pa30BaHUIO HA OCHOBE | TEMBI. IIPUYHUHHO-CJIEICTBEHHBIE CBS3U
MOTHBAIIMH K 00YUEHUIO U XapakTepusyrT Mexay pU3NUeCKUMH CBONCTBAMU
MMO3HAHMUIO. COCTaB MOJIEKYJIbI, u crioco0aMu coOMpaHus BOIOPOAa,
¢duznueckue u MEXIy XUMUYECKUMU CBOMCTBAMH
XUMUYECKUE 1 €70 IPUMEHEHUEM.
CBONCTBA, Kommynuxkamuenvle: yaacTByIOT B
MOJIy4EHUE U auanore, o(popMIISIIOT CBOM MBICIIN
MIPUMEHEHUE B YCTHOM M MUCbMEHHOM (opMme.
BOZIOPOAA.
26 | Ilpaxmuuecxa | Ypok- | @opmupoBaHue PaGoTats ¢ Pezynamusnvie: nnmanupyrot
s paboma Ne | IpakTH | MO3HABATEJILHOTO MHTEpeECcAa U | JaOOPATOPHBIM y4eOHYIO I TEIbHOCTD,
4. Ilonyuenue, | KyMm. MOTUBOB. DPOpMHUpOBaHKE o0opyioBaHUE U OLICHUBAOT IPABHIIBHOCTh
cobupanue u CIOCOOHOCTH YUaIIUXCsl K HarpeBaTeJIbHBIMU BBITIOJTHEHUS YU€OHBIX JIEHCTBUI.

PACNO3HABAH
ue 8ooopoaa.

CaMOPa3BHUTHIO U
caM000pa30BaHHUIO Ha OCHOBE
MOTHUBAIIMH K 00YIEHUIO U
MTO3HAHUIO

npudopamu B
COOTBETCTBHH C
npaBunamu Th.
BeimonHsaTh
IIPOCTEUILINE
IIpUEMbI 00paleHHst
¢ 1abOpaTOPHBIM

Ilosnasamenvhvie: BOCIPUHUMAIOT
MHGOPMALIHMIO BU3YalIbHO, TAIOT
oTpezieNieHus MOHATHUSM,
CPaBHHMBAIOT U TPYIIIUPYIOT
00BEKTHI, HAXOJAT
3aKOHOMEPHOCTH.
Kommynukamuenvle: 0popMisor
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000pyI0BaHUEM:
cobupatp npudop
JUTSI TIOJTYICHUS
ra3oB, IIPOBEPSTH €TO
HA TEPMETHYHOCTD U
UCTIOJIB30BaTh JUISI

CBOM MBICIIM B MUCBMEHHOU (opme;
OMKCHIBAIOT XUMHUYECKUN
AKCIIEPUMEHT, COCTABIIAIOT OTYET IO
pe3ynbTaTam paboThI.

1o ux hopmynam
3HaT
KJ1accU(UKaLUIO
CPEIHUX COJICH.

MOJIyYEHUs
BOJIOpOAA
27 | Kuciotsr Kombu | ®opmupoBanue 3HaAIOT XUMUYECKoe | PeeynsimusHsie: TNIAHUPYIOT CBOIO
HUPOBA | MHTEJJICKTYalbHBIX YMEHUI | MOHATHE: KUCIIOTa, | paboOTy, CAaMOCTOSITEILHO
HHBIU aHaju3a, CUHTE3a, YMEHUN niesious. Ha3pIBarlOT | KOHTPOIMPYIOT BPEMsI BHIITOJIHEHHS
YpOK JIeJ1aTh BBIBO/IBI. KHCJIOTHI 110 UX Pa3IMYHbIX 3aJaHuil.
dopmymam. lloznasamenvhuie:
CoOCTABJISIOT JIAIOT OTIpe/EICHUS MOHATHUSM,
N AMUHCCKHC OCYLIECTBIISIIOT CPABHEHUE, CTPOSIT
JIOTUYECKHE LIETIOUKHU
(bopmybi KHCIIOT. pacCcyXJIeHUM, aHATTU3UPYIOT
Ompenensiior UCTHHHOCTD YTBEPIKICHHH.
KHCJIOTBI IO UX Kommynuxamuenvie:
dbopMynam. CIOCOOHBI 0OBEKTUBHO OLIEHUBATh
Jpyroro.
28 | Comn Kombu | ®dopmupoBanus 3HAIOT OHATHE: Pezynamusnvie: nnanupyoT
HUPOBA | KOMMYHHMKaTHUBHBIX COJIb. MIOCJIEI0BATEIBHOCTD CBOUX
HHBIN KOMIIETEHTHOCTH B OOLIIEHUH | YMEIOT Ha3bIBaTh JENCTBUI U IPOTHO3UPYIOT UX
YpOK U COTPYZHUYECTBE CO COJIH 110 UX pe3ynbTar.
CBEPCTHHUKAMH. bopmynam. llo3nasamenvHvie: BBIIBUTAIOT
CocraBsitoT apryMEeHTbI, yCTaHaBINBAas
XUMHUYECKHE IIPUYNHHO-CJIEICTBEHHBIE CBA3H
(bopMyIIBI CONEH. MEX/1y U3Yy4aeMbIMU SBJICHUSMU,
OnpenensroT conu U3BJIEKAIOT HEOOXOAUMYIO

nH(OPMAIIHIO U3 POUYUTAHHOTO
TEKCTA.

KommynuxamueHuie: ymMeroT
dbopmynupoBaTh COOCTBEHHOE
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MHEHHE, apI'yMEHTHPOBATH CBOIO
TOYKY 3pCHUSI, OTCTAHBaTh e¢ HEe
BpaXAECOHBIM IS IPYTHX 00pa3oMm;
BJIA/ICIOT MOHOJIOTHYECKON H
JIMAJIOTMYeCKOi (POpMaMu PeUH.

29 | Konmnuects Kombu | ®opmupoBaHre CTOWKOTO 3HaroT xuMHdeckue | Pezyrismuervie: CTaBAT yueOHBIC
- | BellecTBa. HUPOBA | IMO3HABATEIBHOIO MHTEpPECA. | MOHATHUS: MOJIb, 1eNH, Ipeodpasysi MPaKTUYECKYIO
30 | Monspuas HHBIH 3HaHMSI OCHOBHBIX MoJISIpHas Macca. 3aJjauy B IO3HABATENIbHYIO,
macca YPOK IIPUHLIMIIOB U NPaBUII Brraucastor CaMOCTOSITENIbHO aHAIM3UPYIOT
BEIIIECTBA. OTHOIICHUS K IPUPO/IE. MOJISIPHYIO Maccy, YCIIOBUS JOCTHKECHHUS LIEIH,
KOJIMYECTBO OLICHUBAIOT MTPABUIILHOCTD
BEIIIECTBA. BBITIOJTHEHUSI ICHCTBYS,
MIPOTHO3HUPYIOT JalibHEnIIee
pa3BUTHE IIpOLECCa.
Ilo3nasamenvHule: BBIIEISIOT
HeoOXoauMYI0 HH(pOpMaIHIo,
CTPYKTYPUPYIOT CBOHM 3HAHMUSI,
BBISIBJISIFOT IPUYMHHO-
CJIEICTBEHHBIE CBSI3U;
OTpENeNSIIOT KPUTEPHU IS
cpaBHeHUs (HaKTOB, SIBIICHUH.
Kommynuxamuenvie: BbICTyILINBAIOT
¥ 00BEKTUBHO OLIEHUBAIOT JJPYroro,
YMEIOT BECTHU JUAJIOT, BhIpabaThIBast
o01iee perieHue.
31 | MonsipHbIid Ypoxk . DopmupoBanue 3HalT XuMudeckoe | Pecynsamuenvie: CTaBAT y4eOHYIO
00BéM razoB. | GopMHU | KOMMYHHKAaTUBHOM MIOHSTHE 3aJ1a4y 0]l pyKOBOJCTBOM

3aKkoH pPOBaHU | KOMIIETEHTHOCTU B y4€OHOM | MOJIAPHBIN OOBEM. yuuTens,

ABorajzipo o COTPYJIHUYECTBE CO YmMmeror IJIAHUPYIOT CBOIO AESITETbHOCTD
HOBBIX | CBEPCTHHUKAMHU U ME€AArOTOM | BBIYUCIATH IO O] PYKOBOJICTBOM yUHTEJISL.
3HaHUH KonuuecTBy (Macce) | IloznasamenvHole: aHATU3UPYIOT

razoo0pa3Horo 0OBEKT, BBIAETISIS €70

BEII[ECTBA €T0
00BeM, o 00beMy

CYIICCTBCHHBIC ITPU3HAKH,
YCTaHABJIIMBAIOT ITPUYUHHO-

63




ra3000pa3HOro
BEIIIECTBA €TI0
KOJIMYECTBO
(maccy).

CIIEICTBEHHEBIC CBSI3H.
Kommynuxamuenvie: yMeroT ¢
JTOCTAaTOYHOM ITOJTHOTOM M
TOYHOCTBIO BBIPAKATh CBOU MBICIIH,
BJIAJCIOT MOHOJIOTHYECKON 1
JUAJIOTHYECKON (hOpMaMH peUH.

AHOMAJIUHU BOJIBI,
CHOCOOBI OUYUCTKH
BO/JIbI, IPUMEHSIT B
OBITY QUIBTPHI VIS
OYKCTKH BOJIBI,

32 | Pemienue Ypok dopMupoBaHue YMeroT npuBoauTh | Pecynismuervie: CTaBAT y4eOHYIO
- | 3amauc (¢bopMH | OTBETCTBEHHOT'O OTHOIICHHS | PAcCUEThI IO 3a/1auy MoJ| pyKOBOJCTBOM
33 | ycronpzopan | POBaHU | K y4ebe, ciocoOHOCTH dbopmynam ¢ YUHTEIIS,
e monsiii | o0yJaromuxcst K HCIIOJIb30BaHUEM TJIAHUPYIOT CBOIO JESTEIBHOCTh
HOBBIX | CAMOPAa3BUTHIO U MOHATHIA: 11/, Mm, MOJT PYKOBOJCTBOM YUUTEJIS.
CKOTMHCCTBO | 3yapmii | caMOOOPa30BAHMIO. M, NA. Ilo3nasamenvrvle: aHANU3UPYIOT
BCIICCTBAY, 00OBEKT, BBIJEISAS €T0
«MOJISIpHAs CYILIECTBEHHBIC MTPU3HAKH,
Macca, yCTaHABIMBAIOT IPUUUHHO-
((MOHHpHBIfI CJICOCTBCHHBIC CBSI3H.
0GBEM, I{ommyﬂukaizmeﬂbze: YMEIOT ¢
«@HCIIo JIOCTATOYHOM MOJTHOTOU U
TOYHOCTBIO BbIpAXKaTh CBOU MBICIIH,
ABOTanpo». BJIAJICIOT MOHOJIOTHYECKON U
JTUaNoTuYecKoit popmamu peun.
34 | Bona. dopmMupoBaHUE Hayuamcs : Pezynamusnvie: cTaBIT yueOHYIO
OCHOBaHU4. MHTEJUIEKTYaJIbHBIX YMEHHI: | XapaKTepu30BaTh 3a/1auy MoJ| pyKOBOJCTBOM
paboTa ¢ TEKCTOM U IPYTUMH | CTPOCHHE MOJICKYJIbI | YUHUTEIIs,
WMCTOYHUKAaMU UH(POpPMAIUK, | BOJOPOJA, IJIAHUPYIOT CBOIO JESATEIBHOCTh
OCYIIECTBIICHUE aHAIN3a U buszndeckue u MO/ PYKOBOJICTBOM YUHTEJISI.
CUHTE3a, YMEHHUE JeNaTh XUMUYECKHE Ilo3nasamenvuvle. aHATU3UPYIOT
BBIBOJILI M 0000IIEHHS. CBOMCTBA BOJIHI, 00BEKT, BBIJIENASA €TI0
OOBSCHSTH CYILIECTBEHHbIE MMPU3HAKH,

YCTaHABJIMBAIOT TPUUYUHHO-
CIICJICTBEHHBIC CBS3H.
Kommynuxamuenvie: yMeroT ¢
JIOCTaTOYHOM ITOJTHOTOM U
TOYHOCTBIO BBIPAKATh CBOM MBICITH,
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MIPABUIIBHO
UCIIOJIb30BATh
MUHEPATBHYIO BOJTY,
BBITIOJHATH PAaCUEThI
10 YPaBHCHUSM
XUMHYECKHUX
peakuuid,
MIPOTEKAOIINX C
y4acCTUEM BOJIbI.
Honyuam
B03MOJNCHOC
Hay4umscs.
00BEKTUBHO
OILICHUBATh
uHpopMaIuio o
BEIIECTBAX U

BJIQJICIOT MOHOJIOTHYECKOU U
JIMAJIOTHYECKOH (popMaMu peyu.

XUMHYECKHUX
nporeccax,
KPUTHYECKH
OTHOCHUTBCS K
IICEB/IOHAYYHON
uHpopManu,
He00pOCOBECTHOM
pekiame
35 | PactBopsl. Ypok Ocy1iecTBiieHHE aHATN3a U YMeTh NpuMeHsITh Pezynamuesnvie: nnmanupyrot
Maccosas dbopMu | cuHTE3a, yMEHHUE JIeNaTh 3HaHUS, YMEHUS, y4eOHYIO I TEIbHOCTD,
J0J1s1 pPOBaHU | BBIBOJBI U 0OOOIIECHHS. HaBBIKU NpU OLICHUBAIOT NIPaBUJIBHOCTh
PacTBOPEHHOT | 5 dopMupoBaHUE TUYHOCTHBIX | U3YyYEHUH TEMbI BBITIOJTHEHUS YU€OHBIX IEHCTBUI.
0 BELIECTBA. HOBBIX | NIPEACTABIEHUI O IEHHOCTH | «PacTBOpbI». llo3naeamenvHule: BOCIPUHUMAIOT
3HAHUMU. | IPUPOIBL. MH(OpPMaLIMI0 BU3YaJbHO, JAIOT

OTIpe/ICIICHUS TIOHSATHUSM,
CPaBHHBAIOT U TPYIIUPYIOT
0OBCKTHI, HAXOIAT
3aKOHOMEPHOCTH.

65




Kommynuxamusnwie: opopMIiIsIoOT
CBOM MBICJIM B MHCbMEHHOM popme.

36 | Ilpaxmuuecxk | Ypok- | ®opMmupoBaHUS Onpenenstor Pecynamusnvle: mpeodpasyroT

as paboma MPAaKTH | KOMMYHHUKATUBHBIX OCHOBHOE NPAaKTUYECKYIO 3a/1a4y B

Nos. KyM KOMIIETEHTHOCTH B OOLIICHUN | XUMHYECKOE MI03HABATENBHYIO, OCYIIECTBIISIOT

Ilpucomosnen U COTPYAHHYECTBE CO o0opynoBaHue. MO3HABATENIbHYIO pe(hIeKCUIO B

ue CBEPCTHUKAMMU. 3HAIOT IpaBUJIa OTHOILICHUHU JEHCTBUM 110 PELICHUIO

pacmeopos TEXHHUKHU MO3HABATEJbHbIX 3a7a4.

cozell ¢ ux 6e3onacHoctu ipu | [lo3nasamenvHule: TAIOT

3a0aHHO pabote B OIpe/IeNICHUs IOHATUSAM, MOT'YT

maccosoti XUMHYECKOM HANTH croco0 peleHus

ooell. KaOHuHeTe. npoOJIeMHO 3a1auu
KommyHnuxamueHvle: yaacTBYIOT B
JUAIIOTe, KOJUIEKTUBHOM
00CyXI€HUU MPOOIIEMBI, BIAICIOT
MOHOJIOTHYECKON U AUATIOTHYECKON
dbopMamu peuu.

37 | O6o0menne | KomOu | JlanpHeilmee popmupoBanue | YMeTh IPUMEHSTh Pezynamusnvie: caMOCTOSATENBHO

U HUpPOBa | MO3HABATEJIbHOI'O MHTEpECa. | 3HAHUS, yMEHUS U bopMyIHMpYIOT 3a/1aHUE:

crcTeMaTH3all | HHbIHA dopmupoBaHue HaBBIKH TIPU OTIPENIENISIOT €T0 IIeJTb, IUTAHUPYIOT

Usl 3HAHUH MO | YpOK KOMMYHHUKaTUBHON BBINOJIHEHUH aJITOPUTM €T0 BBITIOJIHEHUS,

TeMe KOMIIETEHTHOCTH B OOIIEHUU | TPEHUPOBOYHBIX KOPPEKTHPYIOT paboTy MO X0y ero

«Baxnenmmue U COTPYIHHUYECTBE C YIPaXKHEHUH U BBIIIOJIHEHUSL.

IpeCTaBUTEN OJTHOKJIACCHUKAMHU B 3aJlaHuif Ilo3nasamenvhvle: nawT

" nporecce y4eOHO — OTIpeNIeIICHUS! TIOHSTHSIM,

HEOpraHuyec UCCIe10BaTEIbCKON OCYILECTBIISIIOT CPAaBHEHHE

KHX BEIIECTB. JeSTEeTbHOCTH 00BEKTOB, CAMOCTOSTEIEHO

KonnyectBen BBIOMpAst KPUTEPUU JIJIS ITOTO,

HBIE HaXOoJAT UH(OPMAIIHIO C

OTHOIIICHHUS B UCTIOIB30BaHUEM PECYPCOB

XUMUN O6ubsnmorek u cetu IHTEpHET.

KOMMyHuKamUGHble.' BCTYIIAKOT B
AUaJior, a TaKKE€ YIaCTBYIOT B
KOJIJICKTUBHOM OGCy)KI[CHI/II/I
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BOIIPOCOB, YYaCTBYIOT B IUCKYCCHH,
BJIAJICIOT MOHOJIOTMUYECKON U
JMAJIOTHYECKOH (hopMamu peyH.

38 | KonrpoabHa | Ypok Ocy1ecTBiieHE aHATTN3a U YMeTh NpUMEHSITh Pecynamusnvle: IMaHUPYIOT
sl padora MPOBEp | CHHTE3a, YMEHUE JIENIaTh 3HaHUS, YMCHUS, Y4eOHYIO IeATEIBHOCTb,
No2, KU U BBIBOJIBI U 0000IIIEHUSI. HABBIKHU TIPU OIICHUBAIOT MPABUIHLHOCTh
«Baxkueiimm | koppek | @opMHpPOBaHUE IMYHOCTHBIX | U3yYCHHU TEMBI BBITTOJIHEHUS YUCOHBIX JICHCTBHM.
e 117041 MIPEJICTABJICHHA O IICHHOCTH | «BaxxHeitmme Ilo3naséamenvhvie: BOCIPUHUMAIOT
npeacTaBuTe | 3HAHUI | IPUPOJBIL. NpeCTaBUTEIN WH(POPMAIIHIO BU3YAITBHO, TAI0T
Ju HEOPTaHUYECKUX OTIpe/ICIICHUS TIOHSITHSIM,
HeopraHmyvec BEIIIECTB. CPaBHUBAIOT U TPYIITUPYIOT
KHX KonaudecTBeHHBIC O00BEKTHI, HAXOJIAT
BeIIECTB. OTHOILICHHS B 3aKOHOMEPHOCTH.
KosnuectBe XUMU) Kommynuxamusnwie: 0opOpMIISIOT
HHbIE CBOM MBICJIA B TUCBMEHHOU (hopMe.
OTHOLIEHHS
B XHMHUW»
Paznen 3. OcHoBHBIE Ki1acchl HeopraHueckux coeanuenmii (10 yacos)
39 | Okcuuel. Ypoxk dopmupoBaHue 3HAIOT ¥ TOHUMAIOT | Pecynsimughvie: CTaBIT yIcOHBIC
Knaccudukan | dopMu | UHTEIJIEKTYaNbHBIX YMEHUH | XHMHYECKHE 3a/1a4u (CaMOCTOSITENbHO, IPU
us u pOBaHM | aHAW3a, CHHTE3a, YMCHHMA MOHSITUSI: OKCHJIBI. | TIOMOIIH YYUTEJS ), TUIAHUPYIOT
CBOIICTBa. o JIeNaTh BBIBO/IBI. YmeroT yueOHYIO J1eATeIbHOCTb,
HOBBIX Ha3bIBATh:OKCHJIBI | OIEHUBAIOT NIPABHILHOCTD
3HaHUM. 1o ux Gopmyiam. BBITTOJIHEHUS JICHCTBUN M BHOCAT B

CocTaBasior
XUMHYECKHE
(hOpMYyIIBI OKCHJIOB;
onpeaeasioT
OKCHIBI 110 UX
bopmymnam.
XapakTepusyrT
0011IMe XUMHYECKHE
CBOMCTBa

HHUX KOPPEKTUBBEL.
Ilo3nasamenvhoie: CTPyKTypUPYIOT
TEKCT, BBIJICIISIS B HEM
BTOPOCTENEHHYIO U IJIaBHYIO
nH(popMaInIo, JatoT OINpeielIeHe
MOHATHSIM, YCTaHABIUBAIOT
IMPUYINHHO-CJIICACTBCHHBIC CBA3H.
Kommynuxamuenvie: ymeror ¢
JOCTAaTOYHOM MOJHOTOU U
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coJieo0pa3yroIImx TOYHOCTBIO BBIPAKATh CBOU MBICIIH,
OKCHJIOB. BJIQACIOT MOHOJIOTHYECKOMU 1
JUAIOTHYECKON JopMamMul pedn.

40 | OcHoBaHus. Kombu | ®opmupoBanue 3HaroT onpenenenue | Pezcyismuervie: CTaBAT yueOHBIC
Hx HHUpPOBa | OTBETCTBEHHOI'O OTHOLICHHUS | OCHOBAHMH. LIEJIM, CAMOCTOSITEIILHO
KJIaccu(UKall | HHbIN K YUEHHIO UCTIOJIb3YS Krnaccudukanuio u | aHATM3UPYIOT YCIOBUS TOCTHKEHUS
usd u YPOK CHEIHAILHO MOI00paHHBIC XAMHYECKHE L[EJTH, OLIEHUBAIOT MPABWIBHOCTD
CBOMCTBA. CpeAcTBa. Y MEHHE OLICHUTh CBOMCTBaA BBIITOJTHCHMS JICHCTBHUS.

CTEIECHb yCIieXa Win ocHOBaHul. YMmewT | IlosnasamenvHble: BBIACIIIOT
Heycrexa cBoei COCTaBJIATh HEOO0XO0IUMYI0 HH(POPMAITUIO U3
JIeITECILHOCTHU bopmyIbl MPOYUTAHHOTO TEKCTA,
OCHOBAHMI 110 CTPYKTYPUPYIOT CBOY 3HAHUS,
Ha3BaHMUIO, ONPEACISAIOT KPUTEPUU TSI
HAa3BIBAIOT cpaBHEHHS (HDaKTOB, SIBJICHUN.
COCIIMHEHMS T10 KommynuxamusHvle: BRICTYIITUBAIOT
dbopmyre. ¥ 00BEKTHUBHO OIICHUBAIOT JPYTOTO,
YMEIoT COCTaBIATh | YMEIOT BECTH JUAJIOT, BhIpaOaThIBast
YpaBHEHUU oO11ee pelieHue.
peakuuid,
XapaKTePU3YIOLIUX
XUMHYECKHE
CBOMCTBaA
OCHOBaHMH.

41 | Kucnotsr: Komb6u | ®opmupoBanue 3HalOT XUMu4eckoe | Pezynamuenvie: TIaHUPYIOT CBOIO

- KJaccu(ukall | HUpoBa | MHTEJUIEKTYaJbHBIX YMEHUN MOHATHE:KHCIIOTA, paboTy, caMOCTOSATETHLHO

42 | us ¥ CBOMCTBA | HHBIHN aHanu3a, CUHTE3a, YMEHUN nienous. Ha3pIBaroT | KOHTPOIMPYIOT BPEMsI BHITTOJIHEHHS

YPOK JIeJIaTh BBIBOJBI. KUCJIOTHI IO UX Pa3TUYHBIX 3aJIaHUMN.
q)opMy_]]aM_ Ilo3nasamenvhole:
CocTaBISIoOTXMiy | AQFOT OTPEIETICHNS IOHATHUSIM,
ecKue GOPMYITEL OCYIIECTBIISIIOT CPABHEHUE, CTPOSIT

JIOTUYECKHE I[ETOYKH

KHCIOT. paccyxJIeHUI, aHaTU3UPYIOT
Onpenessiior WCTHHHOCTD YTBEPIKICHUM.
KUCJIOTHI 110 MX Kommynuxamuenvie:
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dbopMynam. YMeEOT
COCTAaBJIATh
ypaBHEHUS peaKiuii,
XapaKTEPU3YIOIIHNX
XUMHYECKHE
CBOMCTBA KHCJIOT B
MOJIEKYJISIPHOM U
HOHHOM BHJIC;
OTIPEIETISIOT:
BO3MOXKHOCTB
MPOTEKAHUS
TUIUYHBIX PEAKIUN

CII0COOHBI OOBEKTHUBHO OLIEHUBATH
JIPYToro.

KHCJIOT.
43 | Conn. Kombu | ®opmupoBanue 3HalOT XUMHYecKoe | Pecynamugnvie: CTaBIT yueOHbIE
- | Knaccuguxkar | HUpoBa | MHTEIUIEKTYaJIbHBIX YMEHUH | MOHATHE:COJb. L[EJIH, CAMOCTOSITEIILHO
44 | uau HHBIN aHaIM3a, CUHTE3a, YMEHUI YMEITHA3BIBATBCO | AHATU3HUPYIOT YCIOBUS JOCTUKEHHUS
CBOIICTBA. YPOK JIEJIaTh BBIBOBI. JM 110 UX (hopMysaM. | LeJH, OLEHUBAIOT MPABUIBHOCTD
CocTaBiasIlOTXUMHUY | BBIOJIHEHUS JEHCTBHS.
eckue (hopmMyIibl IloznasamenvHule: BBIIEISIOT
coJei. HE00X0IMMYI0 HH(OPMAIHIO U3
OnpeneasitoTcony | MPOYUTAHHOTO TEKCTA,
0 X popmysam. CTPYKTYpPUPYIOT CBOM 3HAHUS,
3HarT ONPEACISAIOT KPUTEPUU [T
KJIaCCU(UKALIHIO U cpaBHEHHUs (HAaKTOB, SIBICHUU.
XUMHUYECKHE Kommynukamuenvie: yMeIOT ¢
CBOICTBA CPETHUX JTOCTAaTOYHOM MOJTHOTOH U
coJeil. TOYHOCTBIO BBIPA’KAaTh CBOU MBICIIH
1 3HAHUS.
45 | I'enernyeckas | Kom6u | @opmupoBanue 3HaroT XuMHueckue | Peeynsimusnsie. TUIAHUPYIOT
CBS3b MEXKIY | HUPOBA | [TO3HABATEJIbHBIX MHTEPECOB, | CBOMCTBA OCHOBHBIX | IIOCJIEOBATEIBHOCTD CBOMX
KJIaccamu HHBIN HAIIPABJICHHBIX HA U3YYEHHUE | KJIACCOB JIEMCTBUM U IPOTHO3UPYIOT UX
HEOpPraHUYeC | YpoK 3aKOHOB XMMMHH, HEOPraHUYECKUX pe3yJIbTar.
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KX BCIICCTB.

WHTEJUIEKTYaTbHBIX YMEHUN
aHAIM3UPOBATH HH(OPMALIUIO
U JIeJIaTh BBIBOJIBIL.

COCIUHCHUH,
onpeaecHue
TeHETHYECKOM
CBSI3H.

YMeWT COCTaBIISITh
ypaBHEHUS
XUMHYSCKHUX
peakuuid,
XapaKTePU3YIOIIHe
XUMHYECKHE
CBOMCTBA U
T€HETUYECKYIO CBSI3b
OCHOBHEBIX KJIACCOB

Ilosnasamenvhble.: BBIABUTAIOT
apryMEHTHI, yCTaHABINBAS
MPUYUHHO-CJICICTBEHHBIC CBS3H
MEXTy U3y4aeMbIMU SIBIICHUSIMU,
U3BIIEKAIOT HEOOXOTUMYIO
MH(OPMALIHIO U3 IPOYUTAHHOTO
TEKCTA.

Kommynuxamuenvie: yMEIOT
dbopmyaupoBaTh COOCTBEHHOE
MHEHUE, apTyMEHTHPOBATH CBOIO
TOYKY 3pEHHSI, OTCTAUBATh €€ HE
BpaXXJI€OHBIM IS IPYTHX 00pa3oMm;
BJIAJICIOT MOHOJIOTHYCCKON U

CHUCTCMAaTH3aI]

IO3HAaBATCIILHBIX NHTCPCCOB

oOparieHus ¢

HEOPraHUYECKUX JTUANOrnyeckoi popmamu peyu.
COEMHECHUI
46 | Ilpaxmuueck | YPOK- | dopMupoBaHue YmMmerot obpamiarecsi | Peeynsamuensie: peoOpa3yroT
as paboma HPAKTH | xoMMYHHUKATHBHBIX C XUMUYECKOU MPAKTUYECKYIO 33/1a4y B
No6. Pewrenue | ¥YM- KOMIIETEHTHOCTH B OOIIEHUH | TIOCY/IOH 1 TI03HABATENBHYIO, OCYIIECTBIISIOT
9KCnepumeHm U COTPYHUYECTBE CO 1a00paTOPHBIM MI03HABATENbHYIO PE(IEKCHUIO B
ANIbHBIX CBEPCTHUKAaMH. 00opynoBaHuEM; OTHOIIEHUHU JAEHCTBUI MO PELLIEHUIO
3a0au. dopmupoBaHue HCII0JIb30BaTh [IO3HABATENbHbIX 3a7a4.
MHTEJUIEKTYaJIbHBIX YMEHUI: | IpuoOpeTéHHbIE Ilo3nasamenvhovie: NarOT
aHAJIN3UPOBATH TEKCT 3HAHUS U YMEHUS, Onpe/eNieHus MOHATUSAM, MOTYT
y4eOHUKa, pa3BUBaTh IIOJIy4YEHHBIE IIPU HaiTH croco0 pereHus
Ha0J110/1aTEIbHOCTh M3YYEHUU TEMBbI po0OsIeMHOM 3a1aun
«CBoiicTBa Kommynuxkamuenvle: yaacTByIOT B
OCHOBHBIX KJIaCCOB | AMAJIOTe, KOJJIEKTUBHOM
HEOpPraHUYECKUX 00cCyXI€HUH MTPOOIIEMBbI, BIaICIOT
COEIMHEHUI» IIpU MOHOJIOTHYECKON U AUATIOTUYECKON
BBINIOJTHEHUH dbopmamu pedn.
[IPaKTUYECKOU
paboTHI.
47 | O6obmenue u dopmMupoBaHUe 3HaT npaBuUiia Pezynamuenvle: IIaHUPYIOT CBOIO

paboTy, CAaMOCTOSITENTLHO
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WA 3HAHUH 110

U MOTHUBOB, HallpaBJICHHBIX

71a60paTOPHBIM

KOHTPOJHPYIOT BPEMS BBIITIOJTHCHU A

TeMe Ha u3ydeHue GU3NIECcKux U 000py0BaHUEM, Pa3IMYHBIX 33JIaHUN.

«OCHOBHBIE XUMHYECKUX SBJICHUU. CIoCO0ObI Ilo3nasamenvHoie:

KJIaCChI pazzeneHus JIAI0T OIPEIENICHUs IOHATHUSM,

HEOpraHHuyec OJIHOPOJHBIX OCYILIECTBIISIIOT CPABHEHUE, CTPOST

KHX CMECEH. JIOTUYECKHE LIETIOYKH

COCIMHEHUIN» YMeroT 1poBOIUTH pacCyXJIeHUI, aHATTU3UPYIOT
pazzieneHuemM HMCTUHHOCTD YTBEPKACHUIN U3y4arOT
cMmecen SBJICHMS Ha IIPAKTHUKE.
buIbTpOBAaHUEM U Kommynuxamuenvie:
BBIITAPUBAHUEM. CIOCOOHBI 00OBEKTUBHO OIEHUBATH

JIpyroro.

48 | KonrpoabHa | Ypok dopmupoBaHue Ymerwor npumensats | Peeynsamugenble: TUIAHUPYIOT CBOKO
s padorta KOPpPEK | OTBETCTBEHHOI'O OTHOILLIEHUS | 3HAHUS, YMEHUS U paboTy, cCaMOCTOSITENILHO
Ne3, LUU U K yuebe, criocoOHOCTH HaBBIKH B XOJI€ KOHTPOJIUPYIOT BPEMS BHIITOTHEHUS
«OcHOBHBIE | TIpOBEp | OOydaromuxcs K U3Y4EHHUS TEMBI Pa3IMYHbIX 3aJaHUil.

KJIACChI KU CaMOpa3BUTHIO U «OcHoBHbIE K1acchl | [losnasamenvhbie:

HEeOpraHu4Yec | 3HaHUI | caMOOOpPa30BAHUIO HEOPraHUYECKUX JIAIOT OTIpeEICHUS OHATHUSM,

KHX COCIUHEHUI». OCYILIECTBIISIOT CPABHEHUE, CTPOST

coeIMHeHMI» JIOTUYECKHE LENOYKU
pacCyXIeHUN, aHAIU3UPYIOT
WUCTUHHOCTD YTBEPKICHUHN N3y4aroT
SIBJICHUS Ha MPAKTHUKE.
Kommynuxamuenvie:
CHOCOOHBI 0OBEKTUBHO OLIEHUBAThH
JIPyroro.

Paznen 4. [lepuoanueckuii 3axoH u [lepuognyeckas cucreMa XUMHYECKHX
ajiemenToB .. MeHe/ieeBa u CTpOEHHE aTOMA.
(8 yacoB)

49 | EctectBeHHBI | YpOK dopmMupoBaHue OOBsCHSIOT Pezynamuenvie: IIaHUPYIOT CBOKO
e ceMeiictBa | GOpMH | OTBETCTBEHHOI'O OTHOIICHUS | IPU3HAKHU, paboTy, CaMOCTOSATEIBHO
XUMHYECKHX | POBaHU | K ydyeOe, CHOCOOHOCTH MO3BOJISIIOIINE KOHTPOJIUPYIOT BPEMSI BBITTOJIHEHUS
AJIEMEHTOB. o o0yyaromuxcs K OO0BEIUHSATD TPYIIBl | PA3TUYHBIX 331aHUH.

AM}OTEpHOC | HOBBIX | CAMOPA3BUTHIO XUMHUYECKHUX Ilo3nasamenvHoie:
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Tb. 3HaHUU | caMOOOPa30BAHMIO. AIIEMEHTOB B JTAIOT OTpeAeTICHUS TOHATHUSM,
€CTECTBEHHBIE OCYIIECTBIISIFOT CPAaBHEHHE, CTPOSIT
CEMEHCTBA; JIOTUYECKHE IEHOYKH
PaCKpBIBAIOT CMBICIT | PacCyXJI€HUH, aHATTU3UPYIOT
Ha3BaHUU VUCTUHHOCTD YTBEPKACHUN U3y4arOT
€CTECTBEHHBIX SIBJICHUS Ha MPAKTHUKE.
CEMCEICTB; Kommynuxamuenvie:
OOBSACHSIIOT YTO CIIOCOOHBI 0OBEKTUBHO OLIEHUBATH
Takoe aM(OoTepHbIE | APYTrOroO.
COETMHEHMUSI.
50 | OTkpoiTHE Ypok dopmMupoBaHUE Paznuyarot Pezynamuenvie: IIaHUPyrOT
MengeneeBbl | GopMH | TO3HABATEIHHBIX MHTEPECOB | €CTECTBEHHYIO U MOCJIEI0BATEIbHOCTh CBOMX
M pOBaHU | U MOTHUBOB, HAIPABJICHHBIX HCKYCCTBEHHYIO JIEUCTBUM U TPOTHO3UPYIOT UX
NEePUOANYECK | 5 Ha U3y4yeHue PU3NYECKUX U KJIacCU(UKALIUIO; pe3ynbTar.
OT0 3aKOHa. HOBBIX | XUMHUYECKUX SIBJICHUH. apryMEHTUPYIOT Ilo3nasamenvHvie: BHIIBUTAIOT
3HAHUU otHecenue I13 apryMEeHTBhI, yCTaHABINBAs
€CTECTBEHHOMU MIPUYUHHO-CJICACTBEHHBIC CBS3U
KJIaccu(puKaIum. MEXy U3y4aeMbIMH SBJICHHUSIMU,
U3BIIEKAIOT HEOOXOIUMYIO
nH(pOpPMAIUIO U3 TPOUYUTAHHOTO
TEKCTa.
Kommynuxamuenvie: yMEerOT
dbopmynupoBaTh COOCTBEHHOE
MHEHHE, apTyMEHTUPOBATH CBOIO
TOYKY 3pEHHUs, OTCTauBaTh €€ HE
BpaKAeOHBIM [Tl APYTUX 00pa3oM;
BJIAJICIOT MOHOJIOTHYECKON U
JTUANOTHYecKoit popmamu peywu.
51 | OcHOBHBIE Ypok HNanpneitmee GopmupoBanue | 3HAIOT CTPOCHUE Pezynamusnvie: caMOCTOATEIBHO
CBEJICHUS O dbopmu | TO3HABATEILHOTO HHTEpPECA. | aTOMa, COCTaB bopMynupyIOT 3aaHKE:
CTPOECHUHU poBanu | ®opmupoBanue aTOMHOTO SApa, ONPENETSIOT €ro 1eb, IJTAHUPYIOT
aTOMOB o KOMMYHHUKATUBHOU omnpeneneHne QITOPHUTM €r0 BHITIOJIHCHHUS],
HOBBIX | KOMIIETEHTHOCTH B OOIICHHH | M30TOIOB, TPU BUAA | KOPPEKTUPYIOT paboTy MO X0y €r0
3HaHUN | U COTPYJAHHUYECTBE C U3IIy4eHHUS, BBITIOJIHEHHUSL.

72




OJIHOKJIACCHUKaMH B oIpezeseHue llo3nasamenvuvle: narT

nporecce yueOHOn HOHSITUS OIpeeNICHUS IOHATUSAM,

JESTEIbHOCTH. «XUMHUYECKUI OCYIIECTBIISIIOT CPABHEHUE

AIIEMEHT. 00BEKTOB, CAMOCTOSITEIILHO

BBIOMpAst KPUTEPUU JIJIS ITOTO,
HaXOJAT HH(OPMALIUIO C
HCII0JIb30BAaHUEM PECYPCOB
oubmmorek u cetu UHTEpHET.
Kommynuxamuenvie: BCTYNarOT B
JIMAJIOT, a TAKXKE y4acTBYIOT B
KOJUIEKTUBHOM OOCYXACHUH
BOIIPOCOB, YYaCTBYIOT B JUCKYCCHH,
BIIQJICIOT MOHOJIOTUYECKON U
JTUANOrnYeckoit popmamu peyu.

52 | Ctpoenue Ypox dopmMupoBaHUE Ymeror Pezynamuenvie: BBINOIHSIOT
snexTpornbix | POPMH | o3HaBaTeIBHBIX HHTEPECOB, | COCMAGNAMb: CXEMBI | 3aJaHHE 110 MPEAJIOKEHHOMY
00oJ10ueK POBAHU | yanpaBieHHBIX HA U3ydeHHE | CTPOEHHS ATOMOB QITOPUTMY, a TAKKE
aTOMOB E oBpx | TPHPOIHBIX 00BEKTOB, nepBbix 20 CaMOCTOSITENIbHO COCTABJISIFOT I1JIaH
XUMHYECKUX | spapmii | TOHUMaHUS UEHHOCTH JJIEMEHTOB B BBITIOJTHEHUS 3a/1aHUS.
3JIEMEHTOB 1- npupoasl. PopmMupoBaHue NEPUOANYECKON lloznaeamenvHule: BOCIPUHUMAIOT
20 B Tabnume 9KOJIOTUYECKON KYIbTYpPhl HA | CUCTEME; MH(}OPMALIMIO HA CITYX U BU3YyaJlIbHO,
JN. OCHOBE IIPU3HAHUS LICHHOCTU | 00BACHAIOM! CTPYKTYpPUPYIOT TEKCT, BBIIIEIISS B
Meneneesa. JKU3HM BO BCEX €€ ¢buznyeckuil cMbIC | HEM BTOPOCTETIEHHYIO U TJIAaBHYIO

MPOABJICHUAX.

HOMEPOB TPYIIIBHI U
MepHoJa, K KOTOPbIM
MIPUHAJICKUAT
anremeHT B IICXD
J.1. Menpaeneena,
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
3JIEMCHTOB B
npejaenax MajbixX
MEPUOJIOB 1
TJIaBHBIX MOATPYIIII.

MH(pOpPMAaLIKIO, 1AI0T ONpE/IeTICHUE
MTOHSATHSIM.

Kommynuxamuenwvie: BnaaeroT B
YCTHOM U ITUCBMEHHOW PEYBIO,
YYacCTBYIOT IMAJIOTE, a TAKKE B
KOJUIEKTUBHOM OOCYXICHUH
BOIIPOCOB.
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53 | [lepuoanueck | KomOu | Ompenensitor cBoro munyw | Hayuamcs: Pezynamusnvie:
uii 3akoH J[.M1. | HUpoBa | MO3UILMIO, aAEKBATHYIO ONUCHIBATh U [InanupyroT cBOM IEHCTBUS B
MenpeneeBa | HHbIU ¢ hepeHIIMPOBAHHYIO XapaKTepU30BaTh COOTBETCTBUU C MTOCTABICHHOMN
U CTPOEHHUE YPOK CaMOOIICHKY CBOMX YCIIEXOB B | TabnuuHyto GopMy | 3a1aueld U yCIOBHUSIMU €€
aToma yuebe [1CX5 A.N. peanu3am
Menneneena; aenaTh
YMO3aKIJIFOUECHHUS O Ilo3nasamenvHovie: CTaBAT
Xapaxkrepe 1 QOpMYIHPYIOT LIETH U TPOOIEMbI
M3MEHEHUS CBOICTB | ypoKa; OCO3HAHHO U IIPOU3BOJIBHO
XUMHUYECKUX CTPOST B YCTHOM ¥ TUCbMEHHOMN
AJIEMEHTOB C dopme
YBEITUYECHUEM
3aps70B aTOMHBIX Kommynuxamuenvie:
anep. Bnagenue MoHOJIOrMUECKOM U
LHlonyuam JMATIOTHYECKO opMaMu peun
B03MOICHOCHIL
HAy4UmvCsi.
MIPUMEHSATH 3HAHUS O
3aKOHOMEPHOCTSIX
[IEPUONYECKOMN
CHUCTEMBI
XUMHUYECKUX
AJIEMEHTOB IS
O0O0BSICHEHUS U
MpeABUACHUS
CBONCTB
KOHKPETHBIX
BEIIECTB
54 | Xapakrepuct | Ypok ®opMupoBaHue Hayuamca: Pecynamusnvle: cTaBsT yueOHbIe
- | uKa ¢dbopMHu | MO3HABATENbHBIX HHTEPECOB, | XapaKTepHU30BaTh 3a/1a4¥ Ha OCHOBE COOTHECEHUS
55 | XUMHUYECKOTO | pOBaHM | HAMpPABICHHBIX HA U3YYCHHUE | XMMHUYECKUE TOT0, YTO YK€ U3BECTHO U YCBOEHO
JJeMeHTa Ha | 5 MPUPOIHBIX OOBEKTOB, areMeHTHl 1-3 —To y4Yalmmcsi, 1 Toro, 4yTo emié
OCHOBaHUU HOBBIX | IOHMMaHUS LIEHHOCTHU nepuo/ia mno ux HEU3BECTHO
€ro 3HaHWM | npupobl. PopMUpOBaHKE niosioxkernto [ICXD | Ilosnasamenvhbie: CaMOCTOSATENIBHO
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ITIOJIOKCHHA B

HKOJIOTUYECKON KYIbTYphI Ha

J.1. Menneneena.

BBIIETISIIOT U OPMYITUPYIOT

NEPUOINYECK OCHOBE IIPU3HAHMS LIEHHOCTH | [lonyuam [IO3HABATEJIBHYIO LN
oif cucteme. YKU3HU BO BCEX €€ 603MOJICHOCHb Kommynuxamuenvie: HGopMyIupyroT
IIPOSABJICHUSX. HAYYUMbCA. COOCTBEHHOE MHEHME U MO3ULHIO,

OINMCHIBATh 33J1a10T BOIPOCHI, CTOST IIOHATHBIE
U3YYCHHBIC JUIsl TapTHEpa MOHATUS
00BEKTHI KaK
CUCTEMBI, IPUMEHSA
JIOTUKY CUCTEMHOT'O
aHaJM3a

56 | 3naueHue Kombu | ®opmupoBanue 3HaT Pecynamusnvle: cTaBsT yueOHbIe
[lepuonuyeck | HUpOBa | [MO3HABATENbHBIX UHTEPECOB, | (POPMYIUPOBKY 3aJ1a4d Ha OCHOBE COOTHECEHHUS
Oro 3aKOHa U | HHBIU HAIIPABJICHHBIX HA U3yYEHUE | MEPUOJUYECKOTO TOT0, YTO YK€ U3BECTHO U YCBOCHO
[lepuonuueck | ypok MIPUPOIHBIX OOBEKTOB, 3aKOHa, yyalmmcsi, 1 Toro, 4To emié
O CHCTEMBI IIOHMMAaHHUs LIEHHOCTH oIpezcieHue HEU3BECTHO
XUMHUYECKUX HIPUPOJBI. nepuoja, Ilo3nasamenvHruvle: CAMOCTOSITENILHO
3JIEMEHTOB (bu3nUecKuil CMbICT | BBIAEIAIOT U (OPMYITUPYIOT
H.N. Ne nepuona, MO3HABATEJIbHYIO LIEIb
Menpneneesa. OIpeeIeHue Kommynukamuenwvie: GopMyIupyroT

TPYIIIBL, coOCTBEHHOE MHEHUE U MO3UIINIO,
(u3MUeCcKuil CMBICT | 33/1al0T BOITIPOCHI, CTOSIT TOHSTHBIE
Ne rpymnmsr. JUIsl TapTHepa MOHATHUS
Pa3nen 5. Xumuueckas cBsizb. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peakiui. (8
4acoB)

57 | NonHnas Ypok OpueHtupyrorcs B 3HAIT xumuueckoe | Pecynamuenuvle: 0CO3HAIOT TO, UTO
Xumuueckas | GopMH | HPAaBCTBEHHOM COJCPYKAHUU U | HOHAmMUE: NOH, YK€ YCBOEHO U TO, UTO €I HY>KHO
CBSI3b. pPOBaHHM | CMbICIIE COOCTBEHHBIX MOHHAsl XUMUYECKasl | yCBOUTh, HA OCHOBE 3TOTO

o MTOCTYIIKOB CBS3b. YMEIOT CaMOCTOSITENIbHO CTaBST yueOHbIE

HOBBIX ONPENEIATh 3aJ1a4H.

3HaHUU MOHHYIO CBSI3b B Ilo3naeamenvHule: BOCHPUHUMAIOT
XUMHUYECKHUX MH(OPMALIMIO Ha CIIYX U BU3YaJIbHO,
COEJIMHEHUSX, CTPYKTYpPUPYIOT TEKCT, BBIJIEISIS B
COCTaBIISITh CXEMBbI HEM BTOPOCTEIIEHHYIO U IJIaBHYIO
00pa3zoBaHMs nH(pOpMaIKIo, JAI0T ONPEICICHIE
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HOHHBIX
COEIMHEHUH.

MOHSTHUSIM, CPABHUBAIOT U
IPYNIHUPYIOT OOBEKTHI.
Kommynuxamuenvle: Bnaaerot
YCTHOW U MUCbMEHHOM Peyblo,
YYacCTBYIOT B JIMAJIOTE, a TAKXKE B
KOJUJIEKTUBHOM OOCYKICHHUH
BOIIPOCOB.

58

Kosanentnas
XUMHYECKAS
CBS3b
KoBanentHas

HCTIOJIPpHAaA
CBA3b.

Ypok
hopmu
poBaHH
s
HOBBIX
3HAHUU

dopMHUpoBaHUE CIIOCOOHOCTH
y4almxcs K CaMOpPa3BUTHIO U
camMo00pa30BaHUIO HAa OCHOBE
MOTHBAIIMH K O0yYEHUIO U
MO3HAHUIO.

3HaIOT onpeesieHue
HETOJIAPHOU
KOBaJICHTHOI CBSA3H,
MEXaHHU3M
00pa3oBaHUs CBSI3H.

Pecynamusnvie: caMOCTOATEIBHO
OIpeNeNsOT 1eb Y4eOHOM
JIESATEIIbHOCTH, IIJ1aH BBIIIOJHEHUS
3aJlaHuH, OLICHUBAIOT [IPaBUJIBHOCTh
BBITIOJIHEHM S 3a1aHU.
lloznasamenvhule: BbIIEIAIOT U
(bopMyIHpPYIOT O3HABATEILHOM
LI€JIU, U3BJIEKAIOT HEOOXOAUMYIO
uHpOpMALIUU U3 TEKCTA, CTPOST
JIOTUYECKHE LETTOYKU

pacCy IeHHUI.
Kommynuxamuenvie: BnaaeroT
YCTHOW U MHCbMEHHOU PEYbIO,
Y4acTBYIOT B IMAJIOTE, a TAKXKE B
KOJIJIEKTUBHOM OOCYKICHUN
BOITPOCOB.
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KoBaneuTtHas
MoJIsIpHas
CBSA3b.

KombOu
HHUpOBa
HHBIN

YpPOK

dopmMupoBaHue
OTBETCTBEHHOI'O OTHOLIEHUS
K YYEHHIO, TOTOBHOCTH K
CaMOpPa3BUTHIO.
®opMupoBaHue
MHTEJUIEKTYAJIbHBIX YMEHUH,
CTPOUTB PaCCyKIAEHUS,
aHaAJIM3UPOBATh, [1E1aTh
BBIBOJIbI

3HaloT
OmpeeIeHue
ANEKTPOOTPHULIATEND
HOCTH, KOBAJICHTHOU
MIOJISIPHOM CBS3H,
MEXaHU3M
00pa3oBaHHUsI CBSI3U.
YMerot onpeaensTh
KOBQJICHTHYIO
MIOJISIPHYIO CBSI3b B
COE/IMHEHUSIX,

Pecynamusnvle: caMOCTOATENBHO
ONPEAEISAIOT LENb yueOHOU
JESITENIbHOCTH, TIJIaH BBHITIOTHEHUS
3aJlaHUM, OIIEHUBAIOT MPABHILHOCTh
BBHITIOJTHEHUS 3a/1aHUH.
lloznasamenvhule: BBIIETAIOT U
(bopMyYTHPYIOT TO3HABATEIHHOM
LEJIU, U3BJIEKAIOT HEOOXOAMMYIO
WHPOPMAIIAN U3 TEKCTA, CTPOST
JIOTHYECKUE LIETTOYKH
pacCyKJIeHUH.
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3alUCbIBATh CXEMY
06p830BaHI/I$I CBA3H.

Kommynuxamuenvle: BnaaeroT
YCTHOW U MUCbMEHHOU Peublo,
YYacCTBYIOT B JIMAJIOTE, a TAKXKE B
KOJUJIEKTUBHOM OOCYKICHHUH
BOIIPOCOB.

60 | Metauinyeck | YPOK dopmupoBaHue 3HaI0T Xumuueckoe | Pecynamuenvle: IIaHUPYIOT
ast hopMH | orpercTBeHHOrO OTHOWEHUS | nOHAMUE: y4eOHYIO JCATEIBHOCTD,
xumuueckas | POPAHH | yug6e ma ocHOBE MeTaJuIn4ecKast OLICHUBAIOT MPABHILHOCTh
CBSI3b. ﬁOBbIX MOTHBAIIMH K O0YYCHHIO U CBSI3b; COCTABJISIIOT | BBIMOJIHEHUS YU€OHBIX IeHCTBUH.
spapui | TO3HAHHIO. CXEMBI €€ llo3nasamenvhule: BOCOPUHUMAIOT
o0Opa3oBaHus nH(OPMAILIKIO HA CITYX U BU3YAIIbHO,
JTATOT OTIPENIEIICHUS TOHITHSM,
CPaBHHBAIOT U TPYIITUPYIOT
00BEKTHI, HAXOMAT
3aKOHOMEPHOCTH.
Kommynuxamuenvie: yaacTBYIOT B
nuasnore, opopMIISIOT CBOM MBICTH
B YCTHOM M MUCBMEHHOU (hopme.
61 | Crenenp Ypoxk VY4acTBYIOT B Iuaiore Ha 3HaT Pecynamusnvie: ctaBsaT yueOHbIe
- | OKHUCIICHHS. ¢dbopMH | OCHOBE paBHOITPABHBIX oTpenenieHne 3a7a9u (CaMOCTOSTENILHO, TIPU
62 | Pemenue pPOBaHM | OTHOIIEHUI U B3aUMHOTO MOHSITHSI «CTENIEHb MTOMOIIH YUUTENSI), TNIAHUPYIOT
VIPaXHCHUH | 5 YBa)KCHHSI, BEIpaOAThIBas OKHCJICHHS y4eOHYIO 1S TeTbHOCTB,
1o TeMe HOBBIX | OOllee peleHue. .YMmetor OIICHUBAIOT MPaBUIHLHOCTh
«CTtemneHb 3HaHUU OTIpeIeNATh BBITIOJTHEHUS! IEHCTBUI 1 BHOCST B
OKHCIICHHSD CTCTICHb HUX KOPPEKTUBEI.
OKHCJICHHUS TIO Ilo3naséamenvhuvie: CTPYKTYPUPYIOT
dbopmyre BemecTBa | TEKCT, BBIICISS B HEM
U COCTaBIIATh BTOPOCTETICHHYIO 1 TJIABHYIO
dbopMyITBI IO nH(}OpMaIIHIO, TAIOT OTpeAeTICHUE
CTCTICHH MTOHATHSIM, YCTAaHABIMBAIOT
OKHCJICHUS, MIPUYUHHO-CJIEICTBEHHBIE CBSI3H.
UCTIONB3YS MTPH Kommynuxamusnule: ymeroT ¢
3TOM psJ JIOCTaTOYHOM MOJIHOTOM U
AIIEKTPOOTPHUIIATETh | TOYHOCTHIO BBIPAXKaTh CBOU MBICIIH,
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yueOHUKa

HOCTH. BJIAJICFOT MOHOJIOTMUECKON U
JIMAJIOTHYECKON (popMaMu peyH.
63 | Oxucnurensn | Kom6u | @opmupoBanue 3HatoT xumuueckue | Pecynamugnvie: CTaBIT yueOHbIC
o- HUPOBA | OTBETCTBEHHOI'O OTHOILLEHUS | NOHAMUA: LEJIU, CAMOCTOATENIBHO
BOCCTAaHOBUTE | HHBIN K YYEHUIO UCIIONb3Ys OKHUCIIUTETD U aHAJIM3UPYIOT YCIOBUS TOCTHKEHUS
JIbHbIE YpPOK CIeLUaIbHO NOJ00paHHbIE BOCCTaHOBUTEIIb, LI€JIU, OLICHUBAIOT NIPaBHJIbHOCTh
pEaKLHH. CpeICTBa. Y MEHHE OLICHUTh OKHCIJIEHUE U BBITIOJTHEHUS IEHCTBUS.
peleHue CTEIeHb ycIlexa Win BOCCTaHOBJICHHUE. Ilo3nasamenvHhoie: BbIICTSIOT
yIpaXHEHUH. Heycliexa cBoei Onpeoensiom: HE0OX0UMYI0 HH(OPMALUIO U3
JEeSITEIbHOCTH CTENEHb OKUCIIEHUSI | MPOYUTAHHOIO TEKCTa,
HJIEMEHTA B CTPYKTYPUPYIOT CBOHM 3HAHMUS,
COEJIMHEHUH, ONpEAEIAI0T KPUTEPUU JITIs
OKHUCJIUTENH U cpaBHeHUs (HaKTOB, SIBICHUH.
BOCCTAHOBUTEJIN, Kommynuxamugnule: BbICTyIIBAIOT
THUI XUMHUYECKON 1 00BEKTHBHO OLICHUBAIOT JPYTOro,
peaKIMu 1o YMEIOT BECTHU JUaJIOT, BeIpabaThiBas
M3MEHEHUIO CTETNIEHU | o0lIee penieHue.
OKHCJIEHHUS
XUMHYECKHUX
DJIEMEHTOB.
64 | Yopaxuenus | Ypok- | @opMmupoBaHue VYmetot onpenenate | Pecynamugnvie: IpeoOpa3yoT
B IIPaKTH | KOMMYHHKaTHUBHBIX CTEIEHb OKUCIIEHUS | IPAKTUYECKYIO 3a7ady B
COCTaBJICHUH | KyM KOMIIETEHTHOCTH B OOIIIEHUH | 3JIEMEHTOB B MI03HABATENIbHYIO, OCYLIECTBIISIIOT
OKHCIIUTEIIbH U COTPYHUYECTBE CO COEIMHEHUH, MI03HABATENbHYIO PE(IEKCHUIO B
o- CBEPCTHUKAMH. OKHUCIIUTEH U OTHOIIEHUHU JAEHCTBUI MO PELLICHUIO
BOCCTAaHOBUTE dopmupoBaHue BOCCTAaHOBUTEIIH, [IO3HABATENbHbIX 3a7a4.
JBHBIX MHTEJJIEKTYaJIbHBIX YMEHUHN: | OKHUCIIEHUE U Ilosnasamenvuvie: NarOT
peaxuil. aHAJIN3UPOBATH TEKCT BOCCTAHOBJICHUE OIpEENICHNUs TIOHATUSAM, MOTYT

HAWTH croco0 pemeHus
poOJIeMHOM 3a1aun
KommyHnuxamueHule: yaacTBYIOT B
JIAJIoTe, KOJUIEKTUBHOM
00CyXIeHUU MTPOOIIeMBI, BIaICIOT
MOHOJIOTHYECKON 1 AUATIOTUIECKOU
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dbopmamu peyn.

65 | O606menue u | Ypok dopmupoBaHus YmMeror Pecynamusnuvle: nnaHupyor
CUCTeMaTu3all | KOppeK | KOMMYHHKaTHUBHBIX XapaKTepU30BaTh: MOCIIE0BATEIHHOCTH CBOUX
Ys 3HAaHWU 10 | IUHU U KomreTeHTHocTd B oomenun | [ICXD JI.U. JICUCTBUIA U TPOTHO3UPYIOT UX
temaMm «I[I3 u | mpoBep | U COTPYTHUYECTBE CO MemnneneeBa, 3HalOT | pe3yJbTar.
[1CX5 A.1. K1 CBEPCTHUKAMMU. COCTaB aTOMa. Ilo3nasamenvHovie: BBIABUTAIOT
MenneneeBa | 3HaHUi CocTaBnsioT: apryMEeHTbhI, yCTaHaBIUBas
U CTPOECHHE yYpaBHEHHUS IIPUYMHHO-CJIEICTBEHHBIE CBA3U
aToMa» u OKHUCJIUTEIHHO- MEX1y U3y4aeMbIMU SBJICHUSMU,
«CtpoeHue BOCCTAHOBUTEJIBHBIX | U3BIIEKAIOT HEOOXOIMMYIO
BEIIIECTBA. peaxiuil. MH(OPMALIKIO U3 TPOYUTAHHOTO
OKUCIHUTENBH TEKCTa.
o- Kommynuxamusnvie: ymerot
BOCCTAHOBUTE (dopmMynHpoBaTh COOCTBEHHOE
JbHBIC MHEHUE, apTYMEHTHPOBATh CBOIO
peakuum». TOYKY 3pEHUs], OTCTauBaTh €€ HEe
BpaXJI€OHBIM JIJISI APYTUX 00pa3oM;
BJIAZICIOT MOHOJIOTMYECKOU U
JIMAJIOTHYECKOM (hopMamu peyH.
66 Ypok - | ®opMmupoBaHue YMEIT BBIUUCTATE | Peeynsamuensie: peoOpa3yroT
KonTposibHa | npakTti | KOMMYHHUKATHBHBIX 0 XMMUYECKUM MPAaKTUYECKYIO 3a1a4y B
s padorta KyM KOMIIETEHTHOCTH B OOIIEHUH | YPaBHEHMSIM MAacCy | [MO3HABATEIbHYIO, OCYIIECTBISIOT
Neq. «I13 m U COTPYJHUYECTBE CO 10 U3BECTHOMY MI03HABATENbHYIO pE(IIEKCUIO B
INCX23 .. CBEPCTHUKAMHU. KOJINYECTBY OTHOILICHUH JCHCTBUI IO PEIICHUIO
MenpeneeBa dopmupoBaHue BEIIIECTBA, IMMO3HABATECIBHBIX 3a/1a4.
U CTpPOeHHe MHTEJUIEKTYaIbHbIX YMEHHUH: | BCTYNHUBIIETO WU Ilo3nasamenvhule: naoT
aToMa» u aHAJIN3UPOBATh TEKCT MOJIy4YaIOLIETrocs B OINpEAEIIEHUS IOHITHUSAM, MOTYT
«CtpoeHnue yueOHUKa pe3yJbTaTe peakiy, | HalTH crocol pereHus
BeleCTBa. U Ha060pOT. npoOeMHOI 3agaun
Oxuciaurenb Kommynuxamuenvle: yaacTByIOT B
HO- JManore, KOJJIEKTUBHOM
BOCCTAHOBMUT 00CyXI€eHUU TPOOIEMBI, BIaICIOT
eJibHbIEe MOHOJIOTHYECKON U INaI0rM4eCcKon
peakuumn». dbopmamu peun.
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67

68

PesepBHOE
BpEMs.
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