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[TOACHUTEJIbHASA 3AIINMCKA

Pabouast mporpamma coctaBiieHa s paboTel o yueOHukam O. C. [N'abpuensiHa
«Xumusl. bazoBbiit YPOBEHb» JUIsL 10, 11 KJIaCCOB.
Pabouas mporpamma cpenHero (MOJHOro) oOmero oOpa3oBaHHs IO XMMHH COCTaBJICHA
Ha ocHoBe dDenepadbHOTO TOCYIApCTBEHHOIO OOpa30BaTEIBHOTO CTaHIapTa OOIIEro
oOpazoBaHusi. B Hell Takke y4UTHIBAIOTCSI OCHOBHBIE HJIEW U ToJiokeHUs: [Iporpammebl
pa3BuTug U (POpMHUPOBAHUS YHHUBEPCAIbHBIX YUYEOHBIX ACUCTBUU IJISI CPEOHETO OOIIEeTO
oOpa3oBaHwUsI.

B paboueii mporpamMme NOpeayCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB
NEeSITEJIbHOCTU 00ydaeMbIX, IIPEACTABICHHBIX B MpOrpaMmax JJjisi Ha4aJbHOTO OOIIEro u
OCHOBHOTO o0miero oo6paszoBanusi. OgHAKO coAepKaHUE AAaHHOW pabodeidl MporpamMmbl
HMeeT OCOOEHHOCTH, OOYCJIOBJICHHBIC, BO-IEPBBIX, MPEIAMETHBIM COACp)KaHHEM H, BO-
BTOPBIX, ICUXOJIOTUYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMH 00y4YaeMBbIX.

[Ipy m3yuyeHum XUMHUH, TJ€ BEAYLIYIO POJIb UrpaeT IMO3HaBaTeNbHAs NEATEILHOCTD,
OCHOBHBIC BUJIbI YUYE€OHOH NEATEIBHOCTH OOYyYalOIIMXCsl Ha ypPOBHE YUE€OHBIX JI€HCTBHUH
BKJIIOUAIOT YMEHHUsI XapaKTepu3oBaThb, OOBSICHATH, KiIacCU(UIHUPOBATH, BIIAACTh
METOJIaMH HAy4YHOTO TIO3HAHWS, IIOJJHO HW TOYHO BBIPAXXaTh CBOM  MBICIIH,
apryMeHTHPOBATh CBOIO TOUKY 3peHUs, padoTaTh B rpyIie, MPeACTaBIsTh U COOOMIIaTh
XUMHWYECKYI0 MH(OPMAIHIO B YCTHOH M TMCBbMEHHOU (hopme | JIp.

OpHoll M3 BaKHEMIIMX 3ajlay OOy4YEHHUsI B CpEIHEU IIKOJIE SBJISIETCS IOArOTOBKA
oOyJaromuxcsi K OCO3HAHHOMY HM  OTBETCTBEHHOMY BBIOOpPY JKH3HEHHOTO H
npodeccHoHaIBFHOTO My TH. OO0yYaronmecs JOHKHBI HAYYUTHCS CAMOCTOSITEIIHBHO CTaBUTH
LEJIU U ONIPEACIIsiTh MYTH UX JOCTUXKEHUSI, UCITOIb30BaTh MPUOOPETEHHBIN B IIKOJIEC OMBIT
NEeSITeIIbHOCTU B pealbHOM KU3HU, 32 paMKaMHu y4eOHOTO mpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HbIE UelU CPeOHe20 00ue20 00pa308aHUS:

1) ¢dopmMupoBaHME IEJIOCTHOTO TMPEACTABICHHS O MHpPE, OCHOBAaHHOTO Ha
MpUOOPETEHHBIX 3HAHUSIX, YMEHUSIX U CIIOCO0aX JesTeIbHOCTH;

2) npuoOpeTeHHEe OmbITa Ppa3sHOOOPAa3HOM [E€ATEJIbHOCTH, OIIbITa II03HAHUS U
CaMOTIO3HAHMUS;

3) MOArOoTOBKAa K OCYIIECTBJIEHUIO OCO3HAaHHOIO BbIOOpa WHIMBHUYaJbHOU
o0pa3zoBaTenbHOU UK TIPOGECCUOHATILHON TPACKTOPHH.

Bonpmoil Bkiaag B JOCTHIKEHUE O3THX Iejled CpelHero obuiero oOpa3oBaHMs BHOCHUT
u3yuenue Xumuu, Komopoe npu3eano obecneuums.

e (popmupoBanme CHCTEMBI XAMHYICCKUX 3HAHUU KaK KOMITOHEHTA
€CTeCTBCHHOHAYYHOU KapTUHBI MUPA;

e pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX WHTEIJIEKTyaJlbHO€ W HPaBCTBEHHOE
COBEpIIIEHCTBOBaHME, (OPMHUPOBAHHE y HUX TyMaHHUCTHYECKHX OTHOIICHUH |
SKOJOTMYECKH 11€J1€CO00Pa3HOro MoBeACHHUs, B ObITY U TPYIOBOH AEATEIbHOCTH;

e BBLIPAOOTKY Yy OOyUJAIONIUXCSl TOHUMAaHUS OOIECTBEHHON MOTPEOHOCTH B pa3BUTUHU
XUMHHU, a Takke GopMUpOBaHHE y HUX OTHOIIEHHUS K XUMHH KaK BO3MO>KHOH 0OJIacTu
Oyayuiel mpakTUIeCKOU AesITeIbHOCTH;

e (dopmupoBanue YMEHUU 0e30ImacHOTO oOparreHus C BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM KU3HMU.

Ienn u3yyeHusi XMuMuM B cpeHeH (MOJHOM) IKoJIe:

e (QopmupoBanne y OOy4YalOIIUXCS YyMEHHUS BHIACTh MW IOHHUMATh IIEHHOCTH
00pa3oBaHMs1, 3HAYUMOCTh XUMHYECKOT0 3HAHUS JJIsI KaXKJA0T0 YeJIOBEKa, HE3aBUCHUMO OT
ero npodeccuoHaIbHOM JIeITeTbHOCTH;

* (QopmupoBaHHE Yy OOydYalOIIMXCA YMEHUH pa3iauyarh (akTbl U OLCHKH,
CpaBHHUBaTh OLIEHOYHBIE BBIBOJbI, BHJIETh WX CBSI3b C KPUTEPUSIMU OLIEHOK U CBS3b
KpPUTEPUEB C OMNpPEEICHHON cucTeMoil IeHHocTel, (popMyIupoBaTb U OOOCHOBBHIBATH



COOCTBEHHYIO MO3UIIHIO;

* (dopmMupoBaHUE y 00YUIAIOIIHUXCS IIEITOCTHOTO MPEJICTABIICHUS O MUPE U POJTH XUMHUHU
B CO3/IaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MHpA; YMEHHS OOBSICHSTH
OOBEKTBI M MPOIECCHl OKPY KAIOMIEH AEHCTBUTEIBHOCTH — MPUPOHOM, COIMATIBHOM,
KyJ'IBTypHOfI, TCXHH‘-IGCKOﬁ CpCI[LI, — I/ICHOJ'IBB}/SI JJIA 3TOI'O XMMHUYCCKUEC 3HAHUA,

* mpuoOpeTeHHe OOYYaIOUIMMUCS ONbITa Pa3HOOOPA3HOUM ESATEJIBHOCTH, OIBbITa
IMO3HAHUS U CAaMOMO3HAHMS; KIIIOUEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE
JUTSL Pa3JIMYHBIX BUAOB JIESITEIILHOCTU (HABBIKOB PEIICHUS] IPOOJIEM, IPUHSTHS PEIICHHH,
MOMCKa, aHaiau3a U 00pabOTKH HHQOpPMAIIUH, KOMMYHHKATHUBHBIX HABBIKOB, HAaBBIKOB
U3MEPECHUM, HABBIKOB COTPYIHUYECTBA, HABBIKOB 0€30M1aCHOI0 OOpAIIEHHS C BEIIECTBAMU
B IIOBCEJIHEBHOM KU3HU).

LleHHOCTHBIC OPHUEHTHUPHBI COJICP)KAHUS Kypca XUMHHU B CpeJaHel (ITOJHOM) IITKOJIe HE
3aBUCAT OT YPOBHS U3YUCHHUS U OMPEICIIIOTCS CrIeNU(PUKON XUMUK Kak Hayku. [loHsTre
«IEHHOCTH)» BKIIIOYACT EJIMHCTBO OOBEKTHBHOTO (caM OOBEKT) M CYOBEKTHBHOI'O
(oTHOIIEHHE CYyOBEKTa K OOBEKTY), MOITOMY B Ka4eCTBE IICHHOCTHBIX OPHUCHTHPOB
XAMHYECKOTO0 OOpa30BaHUsI BBICTYIIAIOT OOBEKTHI, H3ydaeMble B KypCce€ XUMHHU, K
KOTOPBIM y yJalruxcst GOpMHUPYETCs IIEHHOCTHOE oTHOIIeHue. [Ipu 3TOM Beaylryto poiib
WTPAIOT TI03HABATEIIbHBIC IIEHHOCTH, TAaK KaK JIAaHHBIM yYCOHBIH NHpeaMET BXOJUT B
rpyIny MPEeIMETOB IMO3HABATEIILHOTO IIMKJIA, TJIaBHAS IIEJIb KOTOPBIX 3aKJII0YacTCs B
U3YYCHUH IPUPOIHI.

OCHOBY MO3HaBaTEIbHBIX IICHHOCTCH COCTAaBJISIIOT HAy4YHBbIC 3HAHHS, HAyYHBIC
METO/IbI TO3HAHUSI, & [ICHHOCTHBIC OPUCHTAIUH, (DOPMUPYEMBIC Y YUAIIIUXCS B MIPOIIECCE
U3YYCHUS] XUMUU, TIPOSIBIISIFOTCS:

* B IMPU3HAHUM LEHHOCTM HAYYHOTO 3HAHMs, €ro IPAKTUYECKON 3HAYMMOCTH,
JIOCTOBEPHOCTH;

® B ICHHOCTH XUMHUYCCKUX MECTOJAOB HUCCJICAOBAHUS KUBOM W HEIKUBOU OpUupoabl;

¢ B IIOHHMMaHHWH CJIOKHOCTHU MU IIPOTHBOPCUYHUBOCTH CaMOTO IIPpOIIECCa IIO3HAHMUA KaK
HU3BCYHOI'O CTPEMIJICHHUSA K Hctune.

B kaudectBe O0OBEKTOB I€eHHOCTEH TpyJa U OblTa BBICTYIIAIOT TBOpYECKas
co3ypartesibHasl JAESITENbHOCTh, 3/IOPOBBIM 00pa3 >XWU3HU, a IE€HHOCTHbIE OpPHUEHTAIHU
coJiep>KaHus Kypca XUMHUHM MOT'YT pacCMaTpUBaThCs Kak (pOpMUpPOBaHUE:

¢  YBaXUTCIIbHOT'O OTHOIIICHUA K CO3H,Z[&TGHLHOI>1, TBOp‘lCCKOﬁ ACATCIIBHOCTH
IIOHUMaHMUA HCO6XO,Z[I/IMOCTI/I 3J0pOBOTO O6pa3a>KI/I3HI/I;

* TOTPEOHOCTH B 0€3yCJIOBHOM BBITIOJTHEHUH TIPaBUJI OE30MaCHOTO HCITOJIb30BaHUS
BCHICCTB B HOBC@I[HGBHOﬁ KU3HU,

* CO3HATEIbHOTO BhIOOpA OyIyIIel TPpoPeCcCHOHAITBHOM IEATEIHbHOCTH.

Kpr XUMHNH 06naz[aeT BO3MO>KHOCTAIAMMA OJIA (1)OpMI/IpOBaHI/I$I KOMMYHHUKAaTUBHBIX
IIEHHOCTEM, OCHOBY KOTOPBIX COCTABJIAIOT IIPOLECCC O6H_ICHI/I$I, rpaMOTHasd pCUb.

HGHHOCTHBIC OpHUCHTAIUN KYypCa HAIIPABJICHbI HAa BOCITUTAHHUC Y O6y‘IElI-OH.IPIXC5IZ
¢ IIPaBUIIBHOI'O UCIIOJIb30BaHMUS XUMHIECCKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH;

e HOTpe6HOCTI/I BECTU OUAJIOI, BBICIIYIIHWMBATH MHCHHUC OIIIIOHCHTA, Y4aCTBOBATH B
AUCKYCCHU,

e CcHocoOHOCTH OTKPBITO BbIpaAXaTb U aApryMCcHTUPOBAHO OTCTaMBATh CBOIKO TOYKY
3peHUSL.

O0mas xapakrepucTuka yued0HOro Kypca

KecTkuit TUMUT BpeMeHHU, OTBEACHHBII Ha N3yUY€HHE XMMUU HAa 6a30BOM YpOBHE,
U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHIAPTy ONPEACIMIN TIIATEIbHBIH OTOOp
COAEpKAHUSI Kypca XUMHUH, KOTOPBI MO3BOJIUT:

® COXPAaHUTH JOCTATOYHO IEJIOCTHBIA M CHCTEMHBIA KypC XHMHH, KOTOPBIU
(opmupoBasicsi Ha MPOTSHKEHUU JECITKOB JIET, KAK B COBETCKOM, TaK U B POCCHUMCKOH



IIKOJIE;

e 0CBOOOIUTH KypC OT W3JIHIITHE TEOPETHU3UPOBAHHOTO M CIIOKHOTO MaTepualia, JJs
OTPabOTKH KOTOPOTO TPeOyeTCs HeMaJIo BPEMEHU;

¢ MaKCHMaJIBLHO COKpPAaTUTh Ty OIHMCATEIbHYIO YacTh B COACPKAHUHM Yy4eOHOM
JUCUHIUINHBI, KOTOpasi HOCHT Cyry0O 4YacTHBIM XapakTep M yMECTHa, CKopee, s
PO UITFHBIX IIKOJ U KJIACCOB;

e BKJIIOYHUTH B KypC MaTe€pHall, CBA3aHHBIA C MOBCEIHEBHOUW >KHW3HBIO YEJIOBEKA, C
Oynyimeit TnpodecCHOHATLHON JIESTEIbHOCTHIO BBIMMYCKHUKA, KOTOpas HE HMEET SIPKO
BBIPAKEHHOM CBSI3U C XMMUEH.

MeTo10510THYeCKOi OCHOBOW  IOCTPOEHHUSI Y4eOHOTO  COAep:KaHHs XUMUHU IS CpenHei
IIKOJIBI 0230BOTO YPOBHS SIBUJIACH UOeA UHMEZPUPOGAHHO20 KYpPCd, HO He eCHeCE03HAHUA, A XUMUU .

CTpykTypa mpeajaraeémMoro Kypca pemiaer ABe MpoOJieMbl MHTErpaliu B 00y4yeHUH
xuMuu. IlepBasi —3T0 6Hympunpeomemuas unmezpayus y4€OHONU TUCHUTIIUHBI « XUMUSD).
HNnes Takoi MHTETpallMy JUKTYET CICAYIONULYI0 OU€PEIHOCTh U3YUCHUS PA3AeJIOB XUMUU:
BHAYaJIe HW3y4daeTcs OpraHuyeckas XuMHUs, a 3areM — Xumus ooOmas. Takoe
CTPYKTYpPHUpPOBaHHE O0YCIIOBICHO TE€M, YTO OOOOIICHNE COACPKaHUS TIPEAMETA IMO3BOISET
Ha 3aBeplIarolieM 3Tane choOpMUPOBaAThH Y BBIMYCKHUKOB CPEIHEH HIKOJIBI IPE/ICTaBICHUE
0 XMMHHU KaK O IEJIOCTHOM HAyKe, MOKa3aTh €JMHCTBO €€ MOHSITHI, 3aKOHOB U TEOPUH,
YHUBEPCAILHOCTh W TIPUMEHUMOCTh HWX Kak JJs HEOpPraHW4YecKOW, TakKk | MJs
OpPTraHUYECKOU XUMHUH.

Bropas — 310 Mmescnpeomemmnasi umnmezpayus, TO3BOJISIIONIAs Ha 0Oaze XUMHUU
OOBEIMHUTH 3HAHUS 1O (HU3NKe, OHOJIOTHMH, Treorpaduu, SKOJOTHU B €IUHOC
HOHUMAHUE MPUPOBI, T. €. CPOPMHUPOBATH LIEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY
OKPY>KaroIIero MUpa. ITO MO3BOJIUT CTAPILIEKIACCHUKAM OCO3HATh TO, 4YTO 0€3 3HaHUM
0 XUMHHU BOCHPHUSITHE OKPYKAIOIIET0 MUpa OyAeT HEIMOJHbIM U YIIEPOHBIM, a JIOAU, HE
NOJYYUBIINE TAKUX 3HAHUM, MOT'YT CTaTh HEOCO3HAHHO ONACHBIMH JIJIs1 ’TOT'O MHPa, TaK
KaK XMMHYECKH HETpaMOTHOE OOpallleHHUe C BellecTBaMU, MaTeprualiaMH U IpolieccaMmu
I'pO3UT HEMAJIBIMU OejaMu.

Kpome sTux AByX BeayHIMX HUHTETPUPYIOLUIUX HJCH, KypC pealiu3yeT U elle OJHY —
uHme2payulo  XUMUYEeCKUX 3HAHULU C 2SYMAHUMAPHLIMU — OUCYUNIUHAMU: WUCTOPUEH,
JUTEPATypOr, MUPOBOM XYyIOKECTBEHHOU KyJIbTypOll. DTO, B CBOIO OYEpedb, MO3BOJSET
cpencTBaMu y4eOHOTO TIpeaMeTa I0Ka3aTh pOJIb XUMHUM M B COIUAIBLHOU cdepe
4YEeJOBEYECKOW  NESITEJIbHOCTH, T. €. TMOJHOCTbIO  COOTBETCTBOBATh  HJAECSIM
o0pa3zoBaTenbpHOI0 CTaHAAPTA.

OcolGeHHocTH cofep:kaHusi 00y4eHHs] XHMHH B cpeqHell (MOMHOMN) IIKOJE OOYCIOBICHBI
cnenu(pUKOW XUMHUH KaK HaAyKd U TIOCTABJICHHBIMH MeidssMH. OCHOBHBIMH MTpoOJieMaMu
XUMHU SIBJISIIOTCSI U3yUEHHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH HX CBOMCTB OT
CTPO€HUSI, TMOJIydYeHHE BEHIeCTB C 3aJaHHBIMH  CBOWCTBAMH, HCCIIECIOBaHHUE
3aKOHOMEPHOCTEN XMMHUYECKUX PEAKIUN U MyTeH yMpaBiICHUS UMHU B IENISX MOJTYUYESHHS
BEIIECTB, MaTepuaioB, 3Hepruu. [lostomy B paboueil mporpamMmMe HO XUMHM HallUIA
OTpaKEHHE OCHOBHBIE COJIEpKaTEeIbHbIC TUHUH:

e «BemiecTtBo» — 3HAaHUS O COCTaB€ M CTPOEHHU BEMIECTB, HMX BaKHEUIINX
(pr3nYecKkuX U XUMHUYECKUX CBOUCTBAX, OMOJIOTHYECKOM JACUCTBHUU.

o «XuUMHUYECKas peaklus» — 3HaHUusi 00 YCJIOBUSX, B KOTOPBIX MPOSIBISIIOTCS
XUMHYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX yIPaBICHUS XUMHUUECKUMH MPOIIECCAMU.

e «llpumeHeHne BemIECTB» — 3HAHUS M OIBIT TPAKTHUYECKOU JIEITEIbHOCTH C
BEIIIECTBaMH, KOTOpbIe Haubojee dYacTO YHOTPEOJSIIOTCS B MOBCEIHEBHOM >KWU3HHU,
ITUPOKO MUCIIOIb3YIOTCS B IIPOMBININICHHOCTH, CEJIBCKOM XO035IMCTBE, Ha TPAHCITOPTE.

e («SI3BIK XUMUM» — CHUCTEMa BaKHEHIIINX TOHSITUH XUMUH U TEPMHUHOB, B KOTOPBIX
OHHM OMNHCHIBAIOTCS, HOMEHKJIATypa HEOPTaHHUYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM
YHCIIe ¥ TPUBUAJIBHBIC), XUMHUYECKHEe (OPMYJIIBI U YPAaBHEHUS, a TaK)Ke MpaBujia IIepeBojia
nH(OPMAIINU C €CTECTBEHHOTO sI3bIKA Ha SI3bIK XUMHUU U OOPaTHO.

MecTo npeamera B y4eOHOM ILJIaHe



denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTEILHBIN CTAaHAAPT IPEIyCMaTPUBAET
U3y4YCeHHE Kypca XMMHU B CpeAaHEH (TTOJTHOI) IIKOJIE KaK COCTaBHOM YacTH MPEIMETHOMU
oOmactu «EcTecTBEeHHOHAYYHBIE MPEIMETHD.

B basucHom yueOHOM miiaHe cpeaHed (MOJIHOM) IIKOJIBI XUMHUS BKJIIOUYEHA B pa3aeit
«Conepxxanue, dhopmupyemoe yYacCTHHKaMH  00pa3oBaTEILHOTO  IIpOIEeccay.
OOyuaronuecssi MOTYT BbIOpaTh JUIS HWM3Y4YCHUsS WJIM HHTETPUPOBAHHBIA  KypC
€CTECTBO3HAHMUS, UM XUMHIO, KaKk Ha 6a30BOM, TaK U Ha YIiryOJICHHOM yPOBHE.

PaGouas mporpamMma 1o XHUMHUHM ISl CpeAaHero (IOoJHOro) oOImero oOpa3oBaHHsS Ha
0a30BOM ypOBHE COCTaBJICHA W3 pacueTa 4acoB, yKa3aHHBIX B ba3ucHOM ydyeOHOM IjiaHe
00pa3oBaTeNbHBIX YUPEKICHUH 001Iero oOpa3zoBanus: o 1—2 yaca B HEJIEIIO.

Pe3ysibTaThl 0CBOEHHS Kypca

JleaTenbHOCTh yunuTesi B OOy4EeHUH XUMUM B Cpe/iHel (ITOITHOM) IIKOJIe JI0IKHA ObITh
HaIlpaBJICHA Ha TOCTXKEHHUE O0YJAIOLIUMHUCS CIEIYIONHX JUYHOCHHBIX Pe3YTbmMan 0.

— B IIEHHOCTHO-OPHEHTAIMOHHOU chepe — oco3naHue POCCUUCKON TpakKIaHCKOU
UJIEHTUYHOCTH, NATPUOTU3MA, YYBCTBA F'OPJIOCTH 32 POCCUUCKYIO XUMHUUECKYIO HAYKY;
— B TpyHoBOU cdepe — 2comoeHocmb K OCO3HAHHOMY BBIOOpY JajbHeHIel

00pa3oBaTEeILHON TPACKTOPHUU U TPYIOBOU JIEATEIHHOCTH;

— B MO3HABATEJIbHON (KOrHUTHBHOM, MHTEIUICKTYaIbHOMN) chepe — ymenue ynpasBiisiTh
CBOE€1 ITI03HABATEJILHOM AESITEIIbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00pa30BaHUIO, B
TOM 4YHCJIe caMm0o0oOpa30BaHHUIO, HA TIPOTHKEHUH BCEH )KU3HU; CO3HATEIILHOE OTHOIICHUE K
HEIIPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCHEIIHOW TpOoQeCCHOHAIBHOU U
OO0IIIECTBEHHOU AESITeNbHOCTH;

— B cdepe cOepexxeHus 310POBbsl — npuHAmuUe U peaiusayusi IEHHOCTEN 310pOBOro
u Oe3omacHOro o0pasa >KU3HU, Henpusmue BPEIHbIX MPUBBIYCK (KypeHUsl, yIOTpeOIeHUS
aIKOT'OJIsl, HAPKOTHKOB) Ha OCHOBE 3HAHUW O CBOWCTBAaX HAPKOJOTUYECKUX U
HApKOTHUYECKUX BEIIECTB.

Memanpeomemnuvie pe3yibmansl 0c60eHUs bINYCKHUKAMU cpedHell (NOHOI) WKONbL KYPCd XUMUL:

—  UCnoniv306aHue YMEHUM W HaBBIKOB PA3IMUHBIX BHUJOB ITO3HABATEIbHOU
JIEATEIbHOCTH, MMpUMEHEHUE OCHOBHBIX METOJIOB MMO3HAHUS (cucrtemHo-
UH(POPMAITMOHHBIA aHanu3, HaOIIOJACHUE, HW3MEpEHHEe, MNPOBEICHUE OJKCIEPUMEHTA,
MOJICJIMPOBAHUE, WUCCIEIOBATEIILCKAs JICATEIbHOCTD) JJIsI U3YYSHUS Pa3JIMUYHBIX CTOPOH
OKpY Karolleu 1eCTBUTEIIbHOCTH

— 8ladeHue OCHOBHBIMH HHTEJUICKTYaJIbHBIMH OTepanusMu: (GopMyIUupOBKa
TUIOTE3bl, aHallu3 ¢ CHUHTE3, CpaBHEHHWE W cHUCTeMaTh3alus, o00O0IIeHne u
KOHKpPETHU3alUsl, BbISIBIICHUE NPUYUHHO- CJIEJICTBEHHBIX CBsI3€i 1 MOMCK aHAJIOTOB;

— nosHanue OOBEKTOB OKPYXKAIIIETO MHpa OT OOImero 4epe3 OCOOCHHOE K
€IMHUYHOMY

— )YMeHue TEHEPUPOBATh HJEU U ONPENENATh CpPEACTBa, HEOOXOIMMBbIE I HUX
peanu3anuu;

— YMeHue ONpPEAENsITh LEIW W 3aJadd JIeATeJIbHOCTH, BbIOMpaTh CpeACcTBa
peanu3aluy 1eJIU U IPUMEHSITh UX Ha IIPAKTUKE;

—  uUcnonvzoganue  PasIMUHBIX HUCTOYHUKOB JUISL  IIOJY4YEHUS  XUMHUYECKOU
uHpOpMaIMM, MNOHMMaHUE 3aBHCHMOCTU COJepKaHUusT U (QOpPMBI IpeJCTaBICHUS
nHOpMaIUM OT LeJe KOMMYHHUKAIIMU U ajJpecara;

— YMeHue MPOIYKTHUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B IIPOIIECCE COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3ULHMHU APYTUX YUYACTHUKOB JEITEIBHOCTH, 3(PEKTUBHO
paspeniath KOH(MJIUKTHI,

— 2omoeHOCmb M CIIOCOOHOCTh K  CaMOCTOSITENIbHOM  MH(pOPMAIIMOHHO-
MMO3HABATEIIPHON JI€ATEIbHOCTH, BKIIOYAasi YMEHHE OPHUEHTHPOBATHCA B Pa3JIMYHBIX
HCTOYHHUKAX MH(POpMAINU, KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMAIIHIO,
MOJy4aeMYI0 U3 PA3JINYHbIX HCTOYHUKOB;

— YMeHue WCHOJb30BaTh CPEACTBA HHOOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHonorut (manee — WKT) B pemeHun KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U
OpPraHM3allMOHHBIX 33Jla4y ¢ CcOOJIoJeHHeM TpeOOBaHUI SProHOMHMKH, TEXHUKHU



0e30I1aCHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON 0€30IMMacHOCTH,;

— 81adeHue SI3bIKOBBIMM CPEJICTBAMU, B TOM UMCJIE U SI3BIKOM XMMHU — YMEHHE
SICHO, JIOTMMHO M TOYHO H3JaraTb CBOKO TOYKY 3pEHUs, HMCHOJIb30BAaTh aJCKBATHBIE
SI3BIKOBBIC CPEJICTBA, B TOM YWCJIE€ W CHUMBOJBHBIC (XHMMHYECKHE 3HAKH, (POPMYJIBI U
YpaBHEHUS).

Ilpeomemnvimu pezynomamamu N3y4eHUs XMMUM Ha 0a30BOM ypOBHE Ha CTYNEHU CPEIHErO
(TmomHOT0) 0011IeTO 00pa30BaHMS SIBIISIIOTCS:

1) B mo3HaBaTeJIbHOU cdepe:

— 3HaHue (IIOHUMAaHHUE) U3YUYECHHBIX ITIOHATHI, 3aKOHOB U TEOPUH;

— yMeHue ONIUCBIBATh JE€MOHCTPALIMOHHBIE W CAMOCTOSTEIbHO IPOBEICHHBIEC
SKCIIEPUMEHTHI, UCIOJIb3Yysl Il 3TOTO €CTECTBEHHBIN (PYCCKMM, POJHON) SI3BIK U SI3BIK
XUMUM;

— YMeHue KIIaCCU(PUIIMPOBATh XHUMHYECKHE OJJIEMEHTBI, MPOCThIE U CIOXKHBIC
BEIIECTBA, B TOM UMCJIE U OPraHUYECKUE COEINHEHUs, XUMUYECKHUE PEaKIMU MO Pa3HbIM
OCHOBaHUSIM;

— YMeHue XapaKTEepU30BATh U3YUYEHHbBIC KJIACChl HEOPraHMYECKUX U OPraHUYECKHUX
COEIUHEHUIN, XMMUUYECKHUE PEAKIINY;

— 20mMO6HOCMb TPOBOAUTH XUMHYECKHH OJKCIEpUMEHT, HalOmoaaTe 3a ero
MpOTEeKaHueM, (UKCUPOBATH pPE3yJIbTaThl CaMOCTOSATEIBHOTO M JEMOHCTPHUPYEMOTO
SKCIIEPUMEHTA U JIeJIaTh BBIBOIbI;

— ymenue GOPMyIUPOBATE XUMUYECKHE 3aKOHOMEPHOCTH, TPOTHO3UPOBATH CBOMCTBA
HEU3yUYE€HHbIX BEIIECTB 10 AaHAJOTUH CO CBOMCTBAMHU U3YUYEHHBIX;

— NOouUCK WCTOYHHKOB XUMHYECKOW WH(OpMAanuM, TMOIydeHHE HEOOXO0INMOU
nHpOpMaIUK, €€ aHaIu3, U3TOTOBJICHHE XUMHYECKOT0 MH(POPMAITMOHHOIO MPOJAYKTa U
ero rpe3eHTalus;

— 81adenue 0053aTEIBHBIMU CIpaBOYHbIMU MaTepuanamu: I[lepuonnueckoi
cucreMol xumuueckux dieMmeHToB JI. . MenneneeBa, tabimueid pacTBOPUMOCTH,
2JIEKTPOXUMHUUYECKUM PSIIOM HANPSDKEHUN METaJUIOB, PSAOM 3JIE€KTPOOTPULIATEIbHOCTH
— I XapaKTEpPUCTUKU CTPOEHMS, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XUMHYECKUX
anemeHToB |-V nepronoB u 06pa3oBaHHBIX UMHU IIPOCTHIX U CI0XKHBIX BEIIECTB;

— ycmanosieHue 3aBUCUMOCTHU CBOMCTB U NPUMEHEHUS] BaXXHEUIINX OPraHUYECKUX
COE€IMHEHUH OT UX XMMHUYECKOr0 CTPOEHHsI, B TOM 4HcJie U OOYCIOBIIEHHBIX XapaKTepoM
A3TOr0 CTpO€HUsl (MPEeAEIbHBIM WJIM HENpeAesbHbIM) M HaJIWYUEM (QPYHKIHMOHAIbHBIX
rpymit,

— MoldenuposaHue MOJIEKYJlI Ba)XKHEUIIMX HEOPTraHMYECKUX M OpPraHUYEeCKHUX
BEILIECTB;

— MNOHUMaHUe XVMHUYECKOW KapTHHBI MHUpa KaK HEOThEMJIEMON YacTH LEIOCTHOMU
Hay4YHOW KapTUHBI MUPA;

2) B LIEHHOCTHO-OPHEHTAIIMOHHOHN cdepe — aHaiu3 U OLIEHKa MOCJIEACTBUU ISt
OKpYy>Karolei cpejibl ObITOBOM M MPOU3BOJICTBEHHON IEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM
C IPOU3BOJICTBOM U MEPEPaAOdOTKON BaXKHENILIMX XUMHUYECKHX TPOTYKTOB;

3) B TpydoBOil cdepe — mnposedenue XUMHUYECKOTO HSKCIEPUMEHTA; paszgumue
HaBBIKOB Yy4Y€OHOM, MPOEKTHO-UCCIEI0BATEILCKON, TBOPUYECKONW JESATEJIbHOCTU MpHU
BBINTOJIHEHU N HHANBUYAJIBHOT'O MIPOEKTA 10 XHMHUH;

4) B cdepe 3a0poBOTO O00pasza KHU3HU — CoOMOOeHue TpPaBWI O€30MacHOTO
oOpallieHHus1 ¢ BELIECTBAMH, MaTepHalaMM M XHMHUYECKHMHU IPOIeCCaMU; OKa3zaHUE
MepBOM MOMOIIM IIPU OTPABJICHUSX, OXKOTax W JAPYruX TpaBMaxX, CBSI3aHHBIX C
BEILIECTBAMU U JIAOOPATOPHBIM 000PYOBAaHUEM.

COAEPXAHHME KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccnl

ConepxaHue Kypca XapaKTepU3yeTcsl [EJIOCTHOCThIO U CUCTEMHOCThIO YUeOHOTrO



MpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEACHO HEOOJIbIIOE, >XECTKO JIMMHUTHPOBAHHOE
ydyeObHoe Bpems. OToOpaHHOE 1Jis1 0a30BOTO OOYYCHUSI XUMHH COJICp)KaHHUE TMO3BOJISICT
U3y4aTh €ro u B pexxume 1 i 2 yacoB B Henento. B mocneqHem cinydae y o0yJarommnxcs
MOSIBUTCSI BO3MOXHOCTb He NPOXOOUmb, a U3yuams, He 3HAKOMUMbCA, d YC8AU8AMb dTO
copepkaHue. OCOOEHHO Ba)XHO 3TO JJIsI TEX YyYalluXcsl, KOTOpblE HE HMEIOT
BO3MO>XHOCTH M3y4daThb XUMHIO Ha YIJIyOJIEHHOM YpOBHE (HM3-3a OTCYTCTBUS TaKHUX
KJIacCOB B IIIKOJIE), HO TEM HE MEHee coOHparoTcsl cAaBaTh €IMHbIN IrOCyJapCTBEHHBIN
SK3aMEH 0 XUMHUH.

Kypc ueTko nenurtcs Ha JB€ paBHbIE 10 OTBEICHHOMY Ha UX U3y4YE€HUE BPEMEHU YacTHU:
OpPraHMYECKYI0 XMMHIO U OOLIYI0 XUMHUIO.

CTpyKTypHpOBaHME Kypca OpPraHMYECKOM XHMHMHU OIpeleisercs HAeeil pa3BUTHUS
ydamuxcst Helmpo@UIbHBIX KJIACCOB CpeicTBaMM yueOHoro npeamerta. C [esbo yCUIeHUs
pOJH eAYyKIIMH B OOYUYEHUH XUMHUHM BHAaYaje Tal0TCsI KPAaTKUE TEOPETHUSCKUE CBEACHHUS O
CTPOEHMH, KJIacCU(]PUKAIMK, HOMEHKJIAType OpPraHMYEeCKUX BEIIECTB, OCOOEHHOCTAX
pEeaKkLMi C UX YYaCTUEM.

CdopmupoBaHHbIE TAKUM 00pa3oM TEOPETHUYECKHE 3HAHUs 3aT€M pa3BUBAIOTCS Ha
(hakTOIOrMUECKOM MaTepHajie MPU PACCMOTPEHUH KIIACCOB OPTraHUYECKHUX COCTUHEHHH.
B cBoro odepenp Takod MNOAXOJ IO3BOJISET M IVIyOXK€ M3y4yUTh caMHu Kiacchl. Tak,
OCHOBHbBIE€ MOJIO)KEHHUSI TEOPUM XHMHUYECKOI'O CTPOEHMUSI OPraHUYECKUX COEAUHEHUUN A.
M. bytnepoBa 3aKkpeIUISIFOTCS IPU H3YYEHUM YIJIEBOJOPOJOB (QJIKaHOB, AaJIKEHOB,
JTIMEHOB, AJIKKMHOB, apEHOB) U MX MPUPOJIHBIX UCTOYHUKOB (IMPUPOTHOTO rasa, HeTH H
KaMEHHOTI'0 yIJIsl), KUCIIOPOJICOASp KAlIUX OPraHUYECKUX COEIMHEHUH (CupTOB, QeHoa,
aJbJACTU/IOB, KapOOHOBBIX KHCIOT, CJIOXHBIX d3(QHPOB, >XUPOB U YIJIEBOJOB) U
a30TCOJICPKAIIUX OPraHMYECKUX COEAMHEHUN (aMHHOB, aMHHOKMHCIOT, OEJIIKOB U
HYKJIEUHOBBIX KHCJIOT). 3aBeplIaeT KypC OpPraHMYEeCKOM XMMHMU paszliel «XUMUS U
)KM3Hb», TJe OOydaroluecss 3HAKOMSTCS C TaKMMHM BaXHBIMM B IPAKTUYECKOM U
OHMOJIOrMYECKOM OTHOIIEHHUHM BEIIECTBAMU M MaTepHUajlaMM, KaK IJIacTMacChl U BOJIOKHA,
(bepMeHTBI, BUTAMUHBI, TOPMOHBI U JIEKApCTBa.

OCHOBHBIM KpUTEpHEM OTOOpa (PaKTUUECKOro Marepuajga Kypca OpraHHYECKOU
XUMUM SIBIISIETCA W€ peau3aluy INPaKTUKOOPUEHTUPOBAHHOIO 3HAYEHHUsI OOBEKTOB
OpraHUYecKOl XUMHUHU (COEAUHEHUI U peaKLnil).

HNnes o Beayuien poiny TEOPETUYECKUX 3HAHUM B IIPOILECCE MTO3HAHUSI MHUpPa BEIIECTB
U peaklMil cTaja OCHOBHOM M JUIs KOHCTPYHMpPOBaHMsS Kypca oOmied xumuu. Ha ocHoBe
€IMHBIX TIOHSATHUH, 3aKOHOB M TEOPUM XHUMHHM Yy CTapLIEKIaCCHUKOB (popMupyercs
LIEJIOCTHOE MPEJICTABIIEHUE O XUMHUYECKOW HayKe, O XMMHUYECKOM KapTHHE MHUpa, Kak
COCTaBHOW 4YaCcTH €IMHOU €CTECTBEHHOHAYYHOI KapTUHBI MHUpA.

B xypce oOmieit xumMuu BHadasie yriayOJsiioTCA U PACHIMPSIIOTCS 3HAHUS, TTOJIyYEeHHbIE
00y4YaroImMMHCS U3 Kypca OCHOBHOM IIKOJIBI, O CTPOGHUU aTOMa M BEIIeCTBA Ha OCHOBE
I[Mepuonnueckoro 3akona wu Ilepuoanueckoit cuctemsr J[. M. MenneneeBa, oOmmx
CBOMCTBaxX KJIACCOB OPraHMYECKUX U HEOPraHMYECKUX COCAUHEHUHN (KUCIIOT, OCHOBaHMH,
aM(OTEPHBIX COEJIMHEHUI) B CBETE TEOPHUHU DJIEKTPOJIUTHUYECKON auccoumamuu. Jlamee
paccmatpuBaeTcsi  KjlaccUpUKalMs XUMHYECKMX peakuuid B  OpPraHuyeckod u
HEOPraHUYeCKOW XWMHHU. 3aBeplIaeT Kypc 3HAKOMCTBO CTapIIEKJIACCHUKOB C
MEPCIEKTUBAMM Pa3BUTHUSI XHUMMYECKOW HAyYKM W XHMHYECKOTO IIPOM3BOJICTBA, C
npoodjeMaMH OXpaHbl OKPY>KaIOIIE cpeabl OT XMMHUUYECKOIr0 3arps3HEHUs] U MYTSIMHU UX
peLIeHHUs.

OPITAHMYECKA A XUMUA

HaGmonenue, npexamnonoxenue, runoresa. [lonck 3akonHomepHocteil. Hayunbiii
DKCIIEpUMEHT. BeIBOM.

Teopus cTpoeHNsi OPraHUuYeCKUX COeAMHEHU

IIpenmer oprannyeckol XuUMHUHA. MecTO M 3HA4YC€HHUE OPraHUYEeCKOW XHWMHUHM B
CHUCTEME €CTEeCTBEHHBIX HayK. BajmeHTHOCTh. Xumuuyeckoe cTpoeHue. OCHOBHBIE
MOJOKEHUSI TEOPUU CTPOCHHUS OPraHWYECKUX COCIWHEHUN. Venepoowwili  ckenem



opeaﬂuquKoit MOJIEK)JIbL. KpamHocmb XUMUUECKOU C853U. H3OM€pI/ISI 1 N30MCPBI.

anenouoponu W UX NPUPOAHbLIC HCTOYHUKH

A 1 x a = bl [Ipupoansblii ra3, ero cocraB U MPUMEHEHHUE KaK UCTOYHHKA YHEPTUHU
U XMMHYECKOTO ChIpbs. ['OMoOJIOrndecKkuil psia npeesibHbIX yrieBogopoaos. M3omepus u
HOMEHKJIaTypa ajKaHoB. MeTaH W 23TaH KakK TMpeAcTaBUTeNIH ankaHoB. CBoiicTBa
(ropeHme, peakuMu 3aMelleHus, Upoiu3, aeruapuposanue). [Ipumenenue. Kpexune u
uzomepusayus — aikamos.  Aikunvmvle  paouxanvl.  Mexanuzm — c80000HOPAOUKATLHOZO
2aN02eHUPOBAHUS AIKAHOB.

A 1 Kk e H bl. OTWIEH Kak IpeAcTaBUTelNb ajkeHoB. [lomyueHue sTuiieHa B
MPOMBIIJIEHHOCTH (AETUIPUPOBAHUE 3TaHAa) U B JabopaTopuu (AeruapaTanusi 3TaHOJa).
CpoiictBa (TopeHue, OpoMupoOBaHHE, THApaTalus, MOOJIMMEpU3aLUsi, OKHCICHUE
pacTBOpoM KMnOy) u MPUMEHEHHUE ATUJICHA. [MonusTHieH. Ilponunen.

Cmepeopezynaprnocms noaumepa. OCHOBHBIE TIOHSTHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX
coequHEeHUU. Peakiinu nojmmMepu3aim.

Jl m e H bl. byraagmeH u H30IpEeH KaK MNOPEACTABUTEIM JAUEHOB. Peaknuu
MPUCOCIMHEHUS C YYaCTUEM COIPSDKEHHBIX NUEHOB (OpoMuUpoBaHHE, MOJIUMEpPHU3AIIUS,
euopozeanoceHupoganue, euopuposanue). HaTypalnbHbIi W CHUHTCTHYSCKHUH KaydyKH.
Pe3una.

A 1 K u H bl. ALETWIEH KaK MpeJICTaBUTENb aJIKMHOB. lloslydyeHue aneruieHa
KapOHUJIHBIM U METaHOBBIM crioco0amu. [lonyuernue kapouoa kanvyus. CBoOMCTBaA (TOpEHUE,
OpoMHpOBaHHE, TUIpATAIMS, TPUMEPHU3AIINs) U MPUMEHEHHE alleTUIICHA.

A p e H bl. beH3zon kak npenacraBuTenb apeHoB. CogpemeHHble npedCcmdasieHus O
cmpoenuu 6enzona. CBoiicTBa OeH301a (TOpeHHWE, HUTPOBAHWE, OPOMHPOBAHHE) M €ro
MMpUMEHEHUE.

He ¢1tp M cno co 06wl ee mep ep ab otk u. Cocras HedTH. [lepepadoTka HedTH:
MEepEeroHka W KpeKuHr. Pugopmune Huszxocopmuvlx Hepmenpodykmos. Ilonamue 06
OKMAH0BOM Yucie.

Kuciopoacoaep:kaiue opraHudeckne coeInHEeHHs

C o u p T bl. MeTaHOI M 3TaHOJ KaK MPEJICTAaBUTEIHN MPEAeIbHBIX OJHOATOMHBIX
cnuptoB. CBoiicTBa 3TaHona (rOpeHUEe, OKHCIECHHE B aJIbJIETHM, JAeruapaTaius).
[Tonyuenune (6poowcenuem 2noko3vl U TUApATAMEH STHIEHA) M IMPUMEHEHHE ITaHOJIA.
Omunenenukons. I'ManepuH Kak emie OJAWH MPEJICTAaBUTEIb MHOIOATOMHBIX CHHUPTOB.
KauecTBennas pC€akniuAa HAa MHOTOATOMHBIC CITMPTHI.

® e H o na. Ilonmyuenue ¢PeHona u3 kameHHoro yris. KameHHBIM yroib U ero
HUCIIOJIb30BaHUE. KokcoBanue KaMEHHOI'O YT, Ba)KHEUIINE MIPOAYKTHI
KOKCOXHMHYECKOI'0 TPOU3BOJICTBA.

BzaumMHoe BiaMsiHME aTOMOB B MOJieKyJe (peHosa (B3anumojielicTBUe ¢ OpOMHOM BOJIOM
U ruapokcuiom Hatpusi). [lonydyenue u npumMeHeHue gpeHona.

Adb €T U I BI (DOpMaJ'II)I[eFI/II[ 1 anCTaJabJACTHU KaK IMPEACTAaBUTCIIN aJIbJICTHUIO0B.
Ilouamue o xkemonax. CBOUCTBa (peaklusi OKHUCJIEHHUS B KHUCJIOTY M BOCCTAaHOBJICHHUS B
CIIUPT, peakius TOJMKOHACHCAaMu ¢opmanpaerumga ¢ ¢enosom). I[lomydenne
(okucIeHueM CHOUPTOB) W IIpUMEHEHHe (QopManpaeruja W aleTalbIeruaa.
deHoohopMaIbAETHIHBIE TUIACTMACCHL. 1epMoniacmuiHocms U mepmMopeaKxmueHoCms.

Kap6oHoOBBI € KU CJOTBHI. YKCyCHasi KUCJIOTa KaK MPEACTaBUTEIb MPEASIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT. CBOMCTBA YKCYCHOM KHCIOTHI (B3aUMOJIEHCTBHUE C
METaJUIaMH, OKCHJAaMH METa/UIOB, THAPOKCHUIAMH METAJUIOB H COJSIMH; PpPEaKIHs
srepudukanum). [IppumMeHenrne yKCyCHOM KHUCIIOTHI.

CnoxHbled dupblUXUDP bL. CioxkHBIE 3(PUPHI KaK TPOAYKTHI B3aUMOJEHCTBUS
KHCIIOT CO CIHUpPTaMu. 3HA4Y€HHE CJIOKHBIX 3(UPOB B MNPHUPOJIE U >KU3HHU YEJIOBEKA.
OmoenvHble npedcmagumen KUCIOM UHO20 CMPOEHUs: 0NeUH08AS, TUHONIe8As, TUHOIEHOBAS,
akpunosas, ujasenesas, OeH30UHas.



Kupsl Kak ciaoxHble dS(QUPHl TIHLEPUHA U SKUPHBIX KapOOHOBBIX KHCIOT.
PactuTenbHBIE M )KUBOTHBIC JKUPBI, HX COCTaB. | MAPOIN3 WM OMBUICHHE KUPOB. MBbUIA.
Cunmemuuecxkue mowwue cpeocmea (CMC). TlpuMeHeHUE XUPOB. 3ameHa HCupos 6
MexHUKe HeNnUUe8biM CblPbeM.

VYraesoasbl [loaarue 00 yrineBoaax. [ mroko3a kak npeicTaBUTEIb MOHOCAXapUIOB.
[lonsaTre o NBOWCTBEHHON (PYHKIHMH OPraHUYECKOTO COCAWHEHUS Ha IpUMEpE CBOMNCTB
IJIIOKO3bl KaK aibJeruja U MHOIOaTOMHOIO CHUpTa — ajbjeruaocnupra. bpoxkenue
TJIIOKO3bI. 3HAUCHUE U MPUMEHEHHUE TITIOKO3bl. @PYKMo3a KaK uzomep 2nr0Ko3bl.

Caxapo3a Kak npeicTaBuTelNb qucaxapuaoB. /lpouzsoocmeo caxapa.

Kpaxman u nennrono3a Kak NpeICTaBUTENH MojincaxapuioB. CpaBHEHHUE X CBOMCTB
u 6uosiornueckas posib. [[puMenenne 3Tux noaucaxapuos.

A3oTcoaep:Kaiye OpraHndeckne coeTnHeHust

AMUH bl. MeTuIaMHUH KaK MpEICTaBUTENb alu(aTHYECKUX aMUHOB M aHWIMH —
Kak apomaTtnyeckux. OCHOBHOCTh aMHUHOB B CPAaBHEHHHU C OCHOBHBIMHU CBOMCTBAaMHU aMMHAKa.
AHUIIMH W €ro CBOWCTBa (B3aMMOJICHCTBHE C COJISTHOM KHUCIOTOH W OpPOMHOIN BOJOW).
Bzaumnoe enusinue amomos 6 MONEKYIAX OPSAHUYECKUX COCOUHEeHUl HA npumepe AHUIUHA.
[Tonyuenue annnuna o peakuuu H. H. 3ununa. [Ipumenenune anwimHa.

A MHUHOKMUCI OT BbL [IMOIUH U alaHUH KaK OPEACTABUTEIMU IIPUPOIHBIX
aMUHOKHUCIIOT. CBOWCTBA aMHUHOKHCJIOT KakK aM(OTEPHBIX OPraHUYECKUX COCIMHECHUH
(B3amMoOJICCTBUE C IICJIOYaMH U KUCI0TaMu ). OcoberHocmu ouccoyuayuu AMUHOKUCIONM 8
B0OHbBIX pacmeopax. bunonapuvie UOHBL. Oo6pa3zoBanue HOJIMIIENTUIOB.
AMHHOKAIIPOHOBAsi KUCJIOTa KaK MPEJACTABUTENIb CHHTETUYECKUX AMUHOKHUCIIOT. [loHsTHE
O CHUHTETHYECKMX BOJIOKHAX Ha NOpUMEpe KampoHa. AMUHOKUCIOMbI & Npupooe, Ux
buonocuueckas pons. Hezamenumoie amunokuciomei.

be nk u. benku kak nonunentuabl. CTpykTypa 0€IKOBBIX MosieKyJl. CBolicTBa OEJIKOB
(ropenue, rHAPOIIN3, IIBETHBIE peaKklnn). bruonoruueckas pojib O€IKOB.

HykxkneunHOBBI€KHUCITOT bl. HyKIIEHHOBBIE KUCIOTHI KaK MOJUHYKIJICOTHUBI.
Crpoenne nykineoruna. PHK u JIHK B cpaBHeHun. VX pojib B XpaHEHHU U Iiepeaaye
HacJieACTBeHHOU nHpopManuu. [IoHnamue 0 2eHHOU UHHCEHEPUU U OUOMEXHOTIOSUU.

I'eHeTnue cka A CBsI3b MEXKAY KJa CCAMM OpPra HUYECKHUX COEJUHE
HU . [loHATHE O TEHETUYECKOMN CBSI3U UM F€HETUYECKUX Psijiax.

XuMud ¥ KU3Hb

I[ImnactMmacel U BonokHa. [Tomumepusanus M MOTUKOHIACHCAIIUS KaK CIIOCOOBI
MOJIy4E€HUsI ~ CMHTETHYECKUX  BBICOKOMOJIEKYJSIDHBIX  coeguHeHui.  llomyueHue
WCKYCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCIMHEHUNW XUMHUYECKOW Moaudukamuen
OPUPOJHBIX ToaMMEpoB. CTpoeHHE NOJUMEPOB: JIMHEHMHOE, NOPOCTPAHCTBEHHOE,
ceTyaTtoe.

Ilonsatne o mnmactmaccax. TepMoImIacCTUUHBIE W TEPMOPEAKTHUBHBIE MOJIUMEPHI.
OTnenbHBIE  TIPEJICTABUTEIM  CHHTETUYECKUX U HWCKYCCTBEHHBIX  ITOJITUMEPOB:
(benonodopmanpaeruiHbIe CMOIbL, TOJTUBUHUIIXIJIOPHU/T, Te(hIIOH, IEJUTYIOU/I.

[TonsiTne 0 XUMHYECKUX BOJIOKHAaX. HaTypaiabHbIE, CHHTETUYECKHE M HCKYCCTBEHHBIE
BoJiokHa. Knaccudukanus u OTAEIbHBIE MPEACTABUTENN XMMHUYECKHUX BOJIOKOH: alleTaTHOE
(TpUaneTaTHBIN MICNK) U UCKO3HOE, BUHUIXA0PpUOHOe (X10pun), norunumpuibhoe (HUmMpoH),
noauamuornoe (kanpow, Hatilon), noausgpupnoe (1agcatn).

® e pwMe HT B DepMeHTHI Kak OMOJIOTHYECKHUE KaTaTu3aTOPhl OCITKOBOU TTPUPOIHI.
I[Monsitue o pH cpenpl. OCOOEHHOCTH CTPOEHHUS W CBOWCTB (CEIIEKTUBHOCTH U
3G HEKTUBHOCTh, 3aBUCUMOCTH JICUCTBUS OT Temreparypbl u pH cpensl pactBopa)
(bepMeHTOB TI0 CpaBHEHHIO C HEOpPraHMYECKUMHU KaraiauzaTopamu. Ponb ¢epMeHTOB B
JKU3HEACSITEIIFHOCTH YKUBBIX OPTAaHU3MOB M ITPOU3BO/ICTBE.

B urTtawMmu s b [loustue o ButamuHax. Buabl BUTAMUHHONW HELOCTATOYHOCTH.
Knaccndukamuss ButamuHoB. Butamumn C kak OpeacTaBUTENh BOJOPACTBOPUMBIX



BUTAMHHOB U BUTAMHUH A KaK IPEJICTABUTEb KUPOPACTBOPUMBIX BUTAMUHOB.

I'o p m 0 H bl. [loHsAITHE O TOpMOHAX Kak OHOJIOTMYECKH AKTHUBHBIX BEIIECTBaXx,
BBIMOJIHSIONUIMX  SHJAOKPUHHYIO  PETYJSIIMIO  KU3HEACSITEIbHOCTH  OPraHU3MOB.
Baxnelimue  cBoiicTBa TOPMOHOB:  BBICOKast  (U3HUOJOTHYECKAs  aKTHBHOCTD,
JIMCTAHIIMOHHOE JEHCTBUE, ObICTpOE pa3pyllieHue B TKaHsIX. OTaenbHbIC NPEACTABUTEIN
FOPMOHOB: HWHCYJIUH H afapeHanuH. [Ipodunaktuka caxapHoro auadera. [lonamue o
CMEPOUOHBIX 20PMOHAX HA NpUMepPe NOJI0BbIX 20PMOHOS.

Jle kapcTB a JlekapcTBeHHass XUMHS: OT SITPOXUMHUHM U (apMaKoTepanvuu 10
XAMHOTEpanuu. AHTHOMOTHMKM W  aucOakTepmo3. HapkoTrwdeckue  BemiecTBa.
Hapkxomanwus, 60pr0a ¢ Hel 1 mpodriIaKTHKA.

Pemenue 3 a m1a 4 mo opranude CK ol Xumu u. Pemenue 3amay Ha BBIBOJI (DOPMYJIIBI
OpraHUYEeCKHUX BEIIESCTB I10 MPOJIYKTaM CTOpPaHHUsl U MAaCCOBBIM JIOJISIM SJIEMEHTOB.

JemoncTpanuu. IlnaBrnenue, oOyriMBaHHE U TOPEHHE OPTraHUYECKHUX BEILECTB.
Mopenu MOJEKyd HOpeACTaBUTEIEH PA3JIMYHbIX KJIACCOB OPraHWYECKHUX COEIUHEHUU.
I'openne metana, 3TmieHa, auetuieHa. OTHOILIEHHME METaHa, 3TWJIEHA, alleTUJIEHA U
OeH3oJla K pacTBOpaM IlepMaHraHata kaiausi u OpomHoil Boje. [lomydenuwe sTuneHa
peakuuel JaerujapaTtalnuyd 3TaHoJa, aleTHIeHa — THUAPOJIM30M KapOuaa KaJbLHs.
Paznoxenue kaydyka IIpM HarpeBaHWHW, WCHOBITAHUE IIPOAYKTOB pa3jIOKEHUs Ha
HerpeaeabHOoCTh. Komnekuuss oOpa3noB HedTH M HEPTEHPOAYKTOB, KAMEHHOTO YTJIISI U
MNPOJYKTOB KOKCOXMMHUYECKOrOo MOpou3BojacTBa. OKHUCIEHHME cOUpTa B ajbJeru.
KauecTBeHHBIE peakui Ha MHOTOATOMHBIE CITUPTHI. PacTBopuMOCTh (peHoI1a B BOJIE TIpH
OOBIYHOM TemIepaType U npu HarpeBaHuu. KauecTBeHHbIE peakiuu Ha (eHon. Peakius
«cepeOpsiHOrO 3epKaja» ajbJAETrUuJ0B U IIIOK03bl. OKHCIEHHE AJIBJETH/IOB U I'JIIOKO3bI B
Kuciaoty ¢ nomomipio ruapokcunaa menu (Il1). KauectBennas peakuus Ha Kpaxmall.
Konnexuust >¢pupupix macen. Kommeknus miactvace M m3aenuid M3 HUX. Kommekmms
WCKYCCTBEHHBIX BOJIOKOH M M3JeJIuM M3 HUX. B3auMopaeilicTBHE amMMHaKa U aHUJIWHA C
COJITHOW KHuCIIOTOW. Peakumsi aHmnmHa ¢ OpoMHOM BoAoH. JloKa3aTenbCTBO HAIMYUS
(pyHKIIMOHAIBHBIX TPYMI B paCTBOpPaX aMUHOKHUCIOT. PacTBOpeHne u ocakJieHue OEJIKOB.
LIBeTHbie peakumu OenkoB. ['opeHHe NTHUYBETO TI€pa W IIEPCTSIHOW HUTU. Mojeib
moJsiekyJibl JIHK. Ilepexonpl: 3TaHOI — 3TUJIEH — 3TUJIECHIJIMKOJIb — 3TUJICHIJIMKOJISIT
meau (Il); sta- HOM — »draHane — dTaHOBas KucioTa. KoJUleKuus IUiacTMace,
CUHTETUYECKUX BOJIOKOH U U3JEJIUMN U3 HUX. Pa3nokenne nepokcuaa BOAOpoaa KaTajaa3on
celporo wmsca u ceiporo kaprodens. Komnexkuus CMC, copepkaliux >SH3UMBI.
Hcnsitanue cpensl pactBopa CMC unaukaropHoil 6ymaroit. Kosmekuuss BUTaMHUHHBIX
npemnapatoB. McnbiTanue cpeabl pacTBOpa aCKOPOWMHOBOW KHCJIOTBI HHIUKATOPHOU
Oymaroii. lcnipITaHue anTeyHOro npenapara MHCYJIMHA Ha O€JIoK.

JlabopaTtopHblie onbIThbl. 3roroBieHue MoJejleid MOJIEKYJ OpPraHHYeCcKHUX
coequHeHni. O3HaAKOMJIEHHE C KOJUIGKIIMEeH oO0pa3noB HedTH, KaMEHHOTO YIS |
MPOIYyKTOB uX mepepadoTku. OOHapyKEHHE B KEPOCHUHE HETPEJICIbHBIX COCIUHECHHUU.
O3HakOMJIEHHE C KOJUIGKIIMEH KaydyKoB U oOOpa3laMH U3JIeJIUil W3 PE3UHBI.
PacTBOpenue rimuuepuHa B BojJie U B3auMozeiicteue ¢ rugpokcusiom meau (). CpoiictBa
YKCYCHOW KHCJIOTHI, OOIME€ CO CBOWCTBAMU MHHEpPAJIBHBIX KHUCJIOT. Jloka3zaTemnbcTBO
HEIPEJIeIbHOr0 XapakTepa >KHUJKOTOo >Xupa. B3aumopeiicTBue IIIIOKO3bI M caxapo3bl C
ruapokcuiom wmenu (Il). KauecrBennass peaknuss Ha Kpaxman. O3HaKOMIIEHHE C
KOJJIEKITMEM TImiacTMace W w3aenuii w3  Hux. (O3HaKOMJIEHHWE C KOJUIEKIIHEH
HWCKYCCTBEHHBIX BOJIOKOH U M3Jienuil u3 HuX. PacTBopenue 6enkoB B Boge. OOHapyxeHHue
0eskoB B MoJIoke. O3HaKOMJIEHHE C KOJUIEKIIMEN CUHTETUYECKUX BOJIOKOH M U3AENIUU U3
Hux. O3HakomiieHue c¢ kojuieknuert CMC, coxepxkamux sH3UMBI. McmbiTanue cpeibl
pactBopa CMC wunaukaTtopHoi Oymaroii. O3HaKOMJICHHE C KOJUICKIIMEeH BUTAaMHHOB.
HcnoeiTanue cpensl pacTBOpa aCKOPOMHOBOW KUCIIOTHI HHIMKATOPHOM OyMaroit.

IIpakTnyeckass padora Ne 1. PemeHwe OKCIIEpUMEHTAIBHBIX  3a7ad  Ha
UASHTU(DUKAIIUIO OPraHUYECKUX COEUHEHUH.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHue IJIaCTMACC M BOJIOKOH.



OBIIAA XUMUA
Ilepuoauyeckuii 3aKOH ¥ CTPOEHUE ATOMA

OtkpoeiTue Jl. U. MenneneeBsim Ilepuonuueck oro 3 akona. Ilepsvie
NONBIMKU KIACCUDUKAYUU XUMULECKUX DNleMeHmos. BaxkHelmuye MoHsATHS XUMHHU: aTOM,
OTHOCHUTEJbHAsi aTOMHas W MoJekyJisipHas Maccbl. Otkpeitue J[. WM. MenpaeneeBbiM
INepuonmueckoro 3akoHa. [lepuonuueckuii 3akon B popmynuposke . . Mennemneena.

ITepuonuueckas cucrema [l. U. Meunneneena. Ilepuoauueckas cucrema /. U.
MenneneeBa kak rpadudeckoe oToOpakeHue llepuommyueckoro 3akoHa. Pasnmuunbie
BapuaHnThl [lepuoanyeckoii cucrtemnl. Ilepuoasl u rpynmel. 3HaueHue llepunoanyeckoro
3akoHa U [leproamyeckoii CHCTEMBI.

Ctpoenue atoMm a. ATOM — ClIOXKHas yactua. Omxpwsimue 21eMeHmMapHblX Yacmuy
u cmpoenusi amoma. SlApo aroMa: MpPOTOHBI U HEUTPOHBI. M3oTOonbl. H30monst 6odopoda.
DJIEKTPOHBI. DJISKTPOHHAsT 000J04YKa. DHEPreTHYECKHu ypoBeHb. OpOuTanu: S- U p-.
d-Opoumanu. PacupeneneHue 3JIEKTPOHOB MO YHEPTETUUYCCKUM YPOBHSM U OPOUTAIISIM.
DNEeKTpOHHbIE  KOH(UIypallMd  aTOMOB  XHMHYECKHUX  JJIEMEHTOB. BayieHTHbIC
BO3MO>KHOCTH aTOMOB XUMHYECKHUX PJIEMEHTOB.

[Tepuo nuue ckud 3 ak OH UM cTp O eHUe aTtom a. COBpeMEHHOE TOHSITHE
xuMH4Yeckoro ayeMmeHTa. CoBpemenHas QopmynupoBka Ilepumommyueckoro 3akoHa.
[IpyumHa NOEPUOAUYHOCTH B HU3MEHEHHHU CBOWCTB XHUMHUYECKHUX JJIEMEHTOB.
OcCoOEHHOCTH 3aIl0JTHEHUSI YHEPTETUUECKUX YPOBHEH B DJIIGKTPOHHBIX 000JIOYKAaX aTOMOB
MEPEXOJHBIX 3JEMEHTOB. DJICKTPOHHBIC CEMEHCTBA 3JICMEHTOB: S- U p-3JeMEHTHI; O- u
f-onemenmor.

Crpoenue BemecTBa

K oB a neHTHa 1 XuMHUUY€e CKa A1 CBsA3 b. [IOHATHE O KOBAJIEHTHOW CBS3H.
OO0mas syekTpoHHas mnapa. KpaTHOCTh KOBaJIGHTHOM CBSI3U. DJIEKTPOOTPULIATEIIHHOCTb.
Ilepexpuvieanue s1ex- mpoHHbIX opoumaneil, nu- u cuema-ceasu. KopajieHTHas noiasipHas u
KOBaJICHTHAsI HEMNOJISIpHAsi XUMHUYECKHe CBsizu. OOMEHHBI W JOHOPHO-AKIENTOPHBIN
MEXaHU3Mbl O00Opa3oBaHUSI KOBAJIEHTHOW CBsi3UW. BeliectBa MOJIEKYJISIPHOTO |
HEMOJIEKYJISIDPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJICKYJISIPHOTO
CTpOEHMUSI.

MonHasxuMuueckKkasacBs3b. KaTHOHBI U aHUOHBI. MIOHHas CBS3b U €€
cBoiicTBa. lOHHast CBA3b KaK KpallHUM Cilydyall KOBAJIECHTHOM IIOJISIPHOM CBS3H.
Dopmynvras eounuya eewjecmea. OmHocumenrbHOCMy 0eleHUsl XUMUYECKUX C8A3ell HA MUNbL.

Merammndeckass Xumudeckas CBsi3b. OOmme (¢u3Mueckue CBOICTBA METaJlIOB.
3asucumocms 31eKMponposooHocmu memannoe om memnepamypul. Crnnasbl. Yepuvle u
yeemubvle CNiaewl.

Arp eraTHbl€ C O CTOSIHUS B €Ile CTB a. [ a3bl. 3aKkoH ABOTaJIPO IS Ta30B. MOJISIpHBIN
00BbeM ra3000pa3HbIX BellecTB (MpHU H. y.). XKuakocTu.

Bo nop oagHa g1 xumMuue cka s cBfA3 b. BoopoaHas cBsi3b KaK OCOOBIN ciyyait
MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBUSL. MexaHu3M ee o0O0pa3oBaHHUs U BIUSHUE Ha
CBOICTBA BelIECTB (Ha TpuMepe BObI). Mcnonv3osarnue 600bl 8 Oblmy U HA NPOUZBOOCMEE.
Bruympumonexynapuas 6000pooHas césasw u ee OUOL02ULeCKas polb.

T nnel kpucTta I1MUUYecKuX p emeTo K. Kpucrannmnueckas pemnrerka. MloHHbIe,
METAJUIMYECKHUE, aTOMHBIE U MOJIEKYJISIDHbIE KPUCTAUIMYECKHUE PEIIETKU. AJIIOTPONUS.
AMopdHBIE BEILIECTBA, UX OMAUYUMENbHbLE CEOUCMEA.

YUucrteie BemecTtBa U cMecu. CMecHu 1 XUMHUYECKHE COeIMHEHUs1. [ OoMOreHHbie
U TETEepOTeHHBIE cCMecHu. MaccoBasi 1 0ObeMHasi JOJIM KOMITOHEHTOB B cMecH. MaccoBas
noJist mpuMmeceit. Pemenne 3aga4 Ha MaccoBYIO J0Ji0 nipumeceit. Krnaccugurayus seuecmsa
no cmenexu ux 4Yucmomel.

HdAucmnepcHble cucTte M bl [loustue gucriepcHoi cuctemsbl. JlucriepcHas ¢daza u
nucnepcruoHHas cpena. Kiaccudukamuys IucHepcHbIX cucteM. Komnououvie oucnepcHuie
cucmembwl. 301U u 2enu. 3HaueHue OUCNEPCHBIX CUCEM 8 NPUPOOe U HCUZHU YeTI0BEKd.



DJIEKTPOJIUTHYECKAS] TUCCOMALIUS

P ac T B 0 p bl. PacTBOphl Kak TOMOTE€HHBIE CHCTEMBI, COCTOSIIIME M3 YaCTHUI]
pacTBOpUTENSL, PACTBOPEHHOI'O BEIIECTBA U IMPOAYKTOB UX B3aUMOJEHCTBUS. Pacmeopenue
Kak @usuxo-xumuueckuti npoyecc. MaccoBas 10151 PacTBOPEHHOIO BellecTBa. THIBI
pacTtBOpOB. Monspras konyenmpayus éewjecmaa. MunepanbHvle 800bl.

T e opusi 3 NEeKTp O JUTHUYE CK OH JUC C OUMAUHU H. DJIEKTPOJIUTHI U
HEedJIEKTPOJIUThl. CTeneHb 3JIeKTPONUTHUYEeCKOW auccoruauuu. CUHIIbHBIE U cJa0ble
AJIEKTPOJIUTHI. YPaBHEHHUS 3JIEKTPOIUTUUECKON auccouuauuu. Mexanuzm ouccoyuayuu.
Cmynenuamas ouccoyuayus. Booopoousiii noxazamerw.

Ku caoTBhs BCBEeTe TECOPHUHU DICKTPOIUTHUECKON aucconmanuu. OO0mme cBoicTBa
HEOPraHUYECKUX W OpPraHUYECKUX KHCJIOT. YCIOBHUSI TEUYEHHUSI pEaKIuil MexIy
AIIEKTPOJIUTAaMHU 10 KOHIA. Cneyuguueckue cgolicmea az0muoll, KOHYEHMPUPOBAHHOU
CepHOU U MYPABbUHOU KUCTOM.

O cH OB aH MU I B CBETE TEOPUHU DIEKTPOJIUTHUECKON AUCCOLMALIMU, HX
Kj1accuuikanus U oOlIme CcBONCTBA. AMuHbl Kax opeauuueckue ocHoeanus. CpasHenue
CBOUCME AMMUAKA, MEMUNAMUHA U AHUTUHA.

C 0 1 U B CBETE TEOPUHU DICKTPOJIUTHUECKON IUCCOLMALIMU, UX Ki1accUupUKaAIUS U
obmme cBoiictBa. Conu xucavie u ocnosuvie. Conu  opeanuueckux xuciom. Muiid.
DNEeKTPOXUMHUYECKUIN psifi HaNpsDKEHUH METa/IOB M €ro  HMCHOJIb30BaHHWE  JJIst
XapaKTEePUCTHUKH BOCCTAHOBHUTCIILHBIX CBOMCTB METAJLIOB.

I'm n p o nu 3. Cnyuau rugponusa coiei. Peakmusi cpeast (pH) B pacTBOpax
TUJPOJIM3YIOLIUXCSA COJIEN. [ uoponus opeanuyeckux e- wecms, e2o 3HavyeHue.

XuMu4YecKHe peakunu

K nma c¢ cudukaumss xumuye ckux p eakuum WM. Peaxyuu, udywue 6e3 uzmeHeHus
cocmasa eewecms. Kilaccupukanus 1O YHCIY U COCTaBYy PEAarupyrolHUX BEIIECTB H
NPOAYKTOB peakiuu. Peakuuu pas3inoKeHUs, COCAUHEHHsS, 3aMelleHus u oOmeHa B
HEOpPraHUYECKOU XUMUU. Peakyuu npucoeounenus, omujenieHus, 3ameuenus u u3omepusayuu
8 opeanuyeckol xumuu. Peakyuu norumepuszayuu Kax 4YaCmHslil CIyyai peakyuti NPUcoeouHeHus.

T ermoB o#i 5 ¢ P eKT XUMHYE CKHUX P €aKUH . DK30- U IHIOTEPMHUUYSCKHUE PEAKIINH.
Tepmoxumuueckue ypaBHeHUsl. PacueT koiauuyecTBa TEIUIOTHI MO TEPMOXUMHUYECKUM
YpaBHEHUSIM.

Ck op ocTh xuMHUUe cCKUX p eakuu . [loHsaTHEe O CKOPOCTH XMUMHUYECKHX
peaknuii, aHaJIUTHYECKOE BBIPpAXKEHHUE. 3aBUCUMOCTh CKOPOCTH pEaKIuu  OT
KOHILICHTpAIlMM, JABJICHUs, TEMIIEpATyphl, IPUPOAbl PEarupyrolIux BELISCTB, IUIOMIAAN
WX CONPHUKOCHOBEHHUS. 3aKOH JEWCTBYIOIIUX Macc. Pewenue 3a0auy HA XUMUYECK)IO
KUHEMmuKy.

K a Tt a 1 u 3. Karanuzaropsl. Karanus. ['omocennviui u cemepocennwviii Kamaius.
[Tpumepsl KaTaTUTUYESCKUX MPOILIECCOB B MPOMBIIIICHHOCTH, TEXHUKE, OBITY. DEepMEHTHI
U UX OTJIHYHUS OT HEOPraHUYECKUX KaTaiau3aTopoB. [IpuMeHeHHMe KaTaau3aTopoB U
(epmMeHTOB.

XuMuueckoepanHOBE®ECcHue OOpatumble U HeOOpaTUMBIE PEAKIIUU.
XUMHUYECKOEe PaBHOBECHE M CIIOCOOBI €ro CMEIIeHUs Ha TpUMepe IMOJyYEeHHUs] aMMHUaKa.
Cunmesz ammuaxa 6 npomvluiienHocmu. Ilonamue 06 onmumanbHuIX YCI08UAX NPOBEOeHUs
MexXHOI02UYeCK020 npoyecca.

OKHC JUTEJIHbHO-B O C CT aHOBUTE JIbHBIE npoueccsl. OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHbIE peakuuu. OKUCIUTEIIL MW BOCCTAaHOBUTENb. OKHUCIIEHHE U
BoccTaHoBjieHHe. CocTaBieHHE YpaBHEHUN OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
METOJO0M JJIEKTPOHHOTO OajaHca.

O Omwue cBoOlicTBa METAJIJIOB. XVWMHUYECKHE CBOMCTBA METAJLUIOB KakK
BOCCTaHOBHUTEJCH. B3zanMonelcTBue MeTajUIOB C HEMeTajUlaMH, BOJOW, KHUCJIOTaMU U
pacTtBOpamu cojiei. MerayuioTepmMmus.

K opp o 3usa mer a JIOB kak oxucaumenbHo-eoccmanogumenvhwlii npoyecc. Criocoobl
3alIUThl METAJUIOB OT KOPPO3HUHU.

O Omwme CBOMCTB a HEMET a JUI0 B. XHMMHUYECKHE CBOWCTBA HEMETAIIIOB Kak
okucauTesien. BzaumoaelcTBue ¢ MeTalaMH, BOJAOPOJIOM M JPYTrUMHU HEMETaJIaMHU.



CpolicTBa HeMeTalJIoB KaK BOCCTaHOBUTENEW. B3aumonelcTBue ¢ MNPOCTBIMU U
CJIO’KHBIMM BEIIECTBAMU-OKUCTUTEIAMU. OOwyas Xxapakmepucmuka 2aio2eHos.

Onextp o nu 3. Obwue cnocobvl NONYYeHUs Memaurlo8 U HeMemanios. IAESKTPOIN3
pacTBOpPOB M pacCIUIaBOB  JJIEKTPOJHWTOB  HA  IIpUMEpPE  XJOpHAA  HATpHUs.
DJEKTPOJIUTUUECKOE IIOJIydYeHHE antoMuHMs. lIpakTuyeckoe 3HAaYEHHE DIIEKTPOJIM3A.
I 'anveanonnacmuka u 2anbeaHocmeus.

3axkJitoueHHU e. [lepciekTUBbl pa3BUTUSI XUMUYECKONH HAyKHM U XHUMHYECKOTO
MPOU3BOJICTBA. XMMHUSI U IpoOIIeMa OXPaHbl OKPY’KaroLIeH cpeibl.

Jdemoncrpauun. Paznuunsie ¢popmel [lepuoanueckoii cucremsr [{. . Menneneena.
Mogaenp KpUCTANIMYECKOM pelIeTKH XJjopuaa HaTpus. OOpas3lbl MUHEPAIOB C MOHHOMU
KPUCTATINYECKON PEIIEeTKOM: KaJbLHTa, rajaura. Moaean KpUCTAJUIMYECKHX PELIECTOK
«CyXOTo JibJIay» (WK moj1a), anMasa, rpadura (wim kBapiia). Moaeins MOJISIpHOTO 00beMa
razoB. Tpu arperaTHbIX COCTOSHHUS BOJbl. OOpa3lbl pa3jIUYHBIX JUCHEPCHBIX CHCTEM:
SMYJIbCHH, CyCNEH3UM, adpo3oiie, renerl u 3oinei. Koarymsumsa. Cunepesuc. Dddekt
Tunpansa. HMcnelTaHue pacTBOPOB 3JIEKTPOJIMTOB M HEIJIEKTPOJIWTOB HA MPEIMET
JUCCOLMAMU. 3aBUCUMOCTb CTEHNEHU 3JJIEKTPOJIUTHYECKON JMCCOLMALUU YKCYCHOMU
KHCJIOTBI OT pasbasiieHust pacTtBopa. [Ipumepsl peakiuii HOHHOro oOMeHa, UAYIIUX C
0o0pa3oBaHHEM OCaJlKa, Ta3a WU BOAbl. XUMHUYECKHE CBOMCTBA KUCIIOT: B3aUMO/ICHCTBHE
C MeTajJlaMHd, OCHOBHBIMM U aM(POTEpHBIMH OKCHIAMH, OCHOBAHUSIMM (IeJoYamMy U
HEpPACTBOPUMBIMM B BOJI€), COJSIMU. BzanMopaeilcTBHE a30THOM KHUCIJIOTBI C MEJbIO.
OOyriuBaHHEe KOHLIEHTPUPOBAHHOI CEpHOM KHUCIIOTOM caxapo3bl. XMMHUUYECKUE CBONWCTBA
LIeJI0Y€ei: peaKkuus HeUTpaau3aluuu, B3auMOIEUCTBUE C KUCIOTHBIMU OKCHUIAMU, COJISIMU.
Pa3noxxeHue HepacTBOPUMBIX B BOJIE OCHOBAaHMW IpU HarpeBaHuU. XHUMHUYECKHUE
CBOMCTBA COJIEW: B3aMMOJIEUCTBHUE C METAJJIaMH, KUCJIOTAMH, LIEJIOYaMH, C APYTHUMH
comsiMu. I'maponus kapOupa kanbuus. M3ydyenume pH pacTBOpPOB T'HIAPOJIU3YIOLIMXCS
cojieii: kapOOHATOB  IISJIOYHBIX METAJIOB, XJIOpHJAa ©  alerara aMMOHHS.
DK30TEpMHYECKHE U DHIAOTEPMHUUECKHE XUMHYECKHE peakUUu. TerioBbIe SIBICHUS IPHU
pacTBOPEHUU CEPHON KHUCIOTHl U AMMHUAYHON CEIUTPbl. 3aBUCUMOCTh CKOPOCTH pPEaKLUU
OT NPUPOABI BEIIECTB Ha NPUMEPE B3aUMOIEHCTBHUS PACTBOPOB pPa3IMYHBIX KHUCIJIOT
OJIMHAKOBON KOHILIEHTpAallUM C OJMHAKOBBIMH KycoukaMu (TpaHyjamMH) I[HMHKa U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METaJJIOB (MarHus, LMHKa, >Keje3a) C pacTBOPOM
COJIIHOM KHCJIOTBL. B3amMoIelCcTBUE pacTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu
THOCYJIb(aTa HATPUsl PA3IMYHOM KOHLEHTpAlMU U TemIepaTypbl. Moaeiab KHUIISIIETO
ciosi. Pa3noxxeHue nepokcusia BOAOpPO/ia ¢ IMOMOIIBI0 HEOPTaHUYECKUX KaTalu3aTOpOB
(FeCl2, KIl) u npupoHbIX 00BEKTOB, COJIEpIKAIINX KaTajazy (ChIpoe MsCO, KapToders).

[IpocTeiiine OKHUCIUTENIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIMU: B3aMMOJICHCTBHE IIMHKA C
COJISTHOM KHCJIOTOU U keje3a ¢ cyibdarom meau (I1). Moaens snekrponuszepa. Moaenb
SIIEKTPOJIM3HON BaHHBI IS MOJTYUYEHHS aTFOMUHUS.

JlabopaTopHble onbIThl. OTNpe/ielIeHUE TUITAa KPUCTAIUIMYECKONW PEIIeTKU BEIIeCTBA U
OIMCaHue ero cBoMcTB. O3HaKOMIICHUE C JUCTIEPCHBIMU CUCTEMaMH.

Peaknuun, uaymme ¢ oOpa3oBaHHEM oOcajlka, ras3a WiId BOJbl. B3aumonelicTsue
COJITHOM KMCJIOTHI ¢ IIUHKOM, okcuaoM menu (Il), ruagpoxcunom menu (Il), kapbonarom
Kajnplusi. B3aumMmopnelicTBue pacTBOpa THJPOKCHAA HATPUS C COJITHOM KHUCIOTOW B
npucyTcTBun (peHondranenHa, ¢ pactBopoMm xiopuaa skeiesa (l11), ¢ pacrBopom comu
amoMuHus. B3aumoneiictBue pactBopa cynbdara menu (Il) ¢ xene3oMm, M3BECTKOBOM
BOJIOM, pacTBOopoMm xJjiopujaa kanpuus. Ilomyuenue ruapokapOboHaTa  KaJbLMs
B3aMMOJEUCTBHEM U3BECTKOBOM BOJIBI ¢ OKCHIOM yriiepoaa (1V) (BblabIxaeMblii BO3yX).
HcnprTanne HHINKATOPOM PAaCTBOPOB THIPOJIU3YIONIUXCS U HETHAPOITU3YIOIITUXCST COJICH.
Peakiysi 3amemieHuss Menu KEJI€30M B pacTBOpE cynsdara meau (Il). ITomyuenue
KHCIIOpOJa Pa3I0KEHUEM IIEPOKCHIa BOJIOPOJIa C MOMOIIBIO JUOKCHAA MapraHIa.
[lonyyenne BOJOpOZAa B3aMMOJICHCTBHEM KHCIOTBI C LMHKOM. O3HaKOMJIEHHE C
nperapaTaMmu ObI-OBOM XUMHUHU, COASPIKAITUMH YH3UMBI.

IIpakTnyeckas padora Ne 1. [lonyuenne n pacriozHaBaHHE Ia30B.

IpakTnueckasi padora Ne 2. Penienue skcniepuMeHTalbHbIX 3a7a4 Ha UASHTU(PUKAITAIO



HCOPTraHUYCCKUX U OPTaHNUYCCKUX COCHHHGHHﬁ.

IpakTuueckas padora Ne 3 (0rn dsyxuacosoeo sapuanma usyuenus kypca). I'eHeTHuecKas
CBSI3b MEX/1y Pa3JIMYHBIMU KJIaCCaAMU HEOPraHMYECKUX M OPraHMYEeCKHUX BEIIECTB.

INTAHUPYEMBIEPE3VJIbTATBI U3YUYEHU S YVUEBHOI'O IIPEAMETA «XUMUA» HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA30BAHUA

BoinyckHuK Ha 6230BOM YPOBHE HAYYHTCH:

— NOHUMAaTbh XUMHUYECKYIO KAPTUHY MUpPA KaK COCTABHYIO YaCThb LIEJIOCTHOU HAy4YHOH
KapTHUHBI MUPA,;

— pacKpbIBaTh pOJb XMMHUU U XHUMHUYECKOI'O IIPOMU3BOACTBA KAaK IIPOU3BOAUTEILHOMN
CHJIbI COBPEMEHHOT'0 O0II1eCTBa;

— (OopMyIHMpOBATh 3HAUYCHHUE XMMHH U €€ JIOCTHMIXKEHHH JJIsI TOBCEIHEBHOM >KHU3HHU
YEJIOBEKA;

— YCTaHaBJIMWBATb B3aUMOCBSI3b MEXKAY XUMHUEH HW JPYIMMH €CTECTBEHHBIMU
HayKaMHU;

— (opMynpoBaTH OCHOBHBIE TIOJIOKEHHUSI TEOPHUHM XHUMHYECKOTO CTPOCHUS
OopraHudeckux coeamHeHuii A. M. BbymiepoBa um WUIIOCTpUPOBaTh UX INPUMEpAMHU U3
OpPraHNYECKON U HEOPIraHUYECKON XUMUH;

— apryMEHTHUPOBATHh YHUBEPCAJIBHBIA XapaKTEp XUMHWYECKHUX IMOHSITUH, 3aKOHOB U
TEOPHUU JUII OPraHUYECKOM U HEOPIraHUYECKOM XUMUU;

— (opmynuposats Ilepuonnueckuit 3axkon [[. M. MenneneeBa u 3aKOHOMEPHOCTH
U3MEHEHUIl B CTPOEHUM M CBOMCTBAX XMMMYECKHX 3JIEMEHTOB U OOpa30BaHHBIX UMHU
BellecTB Ha ocHoBe llepuoamueckoil cucTtembl Kak TIpadHUYEecKOro OTOOpaKeHUs
ITepronnueckoro 3akoHa;

— XapakTepHU30BaTh S- WU P-2JIEMEHTHI, a TAKXE JKEJIE30 MO HUX II0J0KECHUIO B
ITepnonnueckoi cucreme /1. 1. MenneneeBa;

— KJIaccuuuupoBaTh BHUABl XHUMHUYECKOH CBA3M M TUIBl KPUCTAINIMYSCKUX
pELIETOK, OOBSCHITH MEXaHHU3Mbl UX OOpa30BaHUS M JIOKa3bIBaTh CJIMHYIO IIPUPOIY
XUMHUYECKUX CBsI3el (KOBaJICHTHOM, HOHHOM, METAJNINYECKOU, BOJIOPOIHO);

— OOBSICHATH NMPUYUHBI MHOTOOOpa3usl BEIIECTB, MCHOJIb3Yys SBJIEHUS H30MEpHUH,
FOMOJIOTHUH, alJIOTPOIINY;

— KJIacCU(PUIUPOBATh XUMHUYECKHE PEaKI[MM B HEOPraHUYECKOW M OpraHu4YecKou
XHUMUM TI0 Pa3jIUYHbIM OCHOBAHHUSM M YCTaHaBJIMBaTh CHEIU(PUKY THUIIOB PEAKIUNA OT
00111ero yepe3 0COOEHHOE K €IMHUYHOMY;

— XapaKTepu3oBaTh THUAPOJU3 KaK crneuudUIHbli OOMEHHBIM Ipoliecc U
pacKpbIBaTh €ro POJIb B )KUBOW U HEXKMBOU IPUPOJIE;

— XapakTepu3oBaThb 3JIEKTPOJIN3 KakK cneuu@uYHbII OKHCJIUTEIIbHO-
BOCCTAHOBUTEJIBHBIN IIPOLIECC U €TO MPAKTUYECKOE 3HAUYCHHUE;

— XapaKTepHu30BaTb KOPPO3HUIO METAUIOB KAK OKHUCIUTEIbHO-BOCCTAHOBUTEIIBbHBIN
MPOLIECC U IpeJjlaraTh CHOCOOBI 3aIUTHI OT HEE;

— KJIaccupUUMPOBATh HEOPTaHUYECKHE U OpTaHUYECKHE BEIIECTBA;

— XapaKTepu3oBaThb OOLIME XHUMHYECKHE CBOMCTBAa BaXXHEUIIHUX  KJIACCOB
HEOPraHUYECKUX M OPraHWYEeCKHX COEJIMHEHUM B IJIaHE OT OOIero uepe3 OCOOEHHOE K
€IMHUYHOMY;

— HCHOJb30BaTh 3HAKOBYIO CHCTEMY XHWMHUUYECKOI'O si3bIKa s OTOOpaKeHUs
cocTaBa (XumMuyeckue (opMyJibl) U CBOMCTB (XMMHUYECKHE YPAaBHEHMs1) BEIIECTB;

— HCIIOJIb30BaTh IpaBUJia U HOPMBbI MEXKJAYHAPOJIHOW HOMEHKJIATYpPhl I Ha3BaHUU
BEIIECTB Mo ¢opmysiaM M, HA00OPOT, JUISI COCTaBJIEHUSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX
dhopmyr coequHEeHNH O UX HAa3BaAHUSIM;

— 3HaTh TPUBHAJIBHBIE HAa3BaHUS BaXHEUIIMX B  OBITOBOM  OTHOLIECHUU
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

— XapakTepu3oBaTb  CBOWMCTBA, IIOJIy4€HHE M  OPUMEHEHHE  BaXHEUIIMX
MpeaCcTaBUTENIEd KJIAaCCOB OPraHMYECKHUX COE€IMHEHHMH (aJIKaHOB, AJIKEHOB, AaJIKHHOB,



aJIKaJINeHOB, apOMaTUYECKUX YyIJIEBOJOPOJOB, CIUPTOB, (PEHOJIOB, aJbJACTUJIOB,
NpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CJIOXHBIX 3(GHUPOB U KUPOB,
yIJIEBOJOB, aMUHOB, aMUHOKHCIIOT);

— YCTaHAaBJIMUBATh 3aBUCUMOCTbh SKOHOMHUKH CTPAHBI OT JOOBIYM, TPAHCIIOPTUPOBKHU U
rnepepaboTKu yriIeBOAOPOIHOTO ChIPbs (He(TH U MPUPOIHOTO ra3a);

— DOSKCHEPUMEHTAJIBHO  IOATBEPXKIAaTh  COCTaB MU CBOWCTBAa  Ba)KHEHIIMX
MPEJICTABUTENEH M3YyUYEHHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB C
CcOOJII0JICHUEM TTPABUJI TEXHUKH O€30IIaCHOCTHU U151 pabOThl C XUMUYECKUMHU BEIECTBAMU
U 1a00opaTOPHBIM 000PYOBAHUEM;

— XapaKTepu30BaTb CKOPOCTh XMMHMYECKOM peakuUuu M €€ 3aBUCUMOCTb OT
pa3IUYHBIX (PAKTOPOB;

— XapakTepu30BaTh XMMHUYECKOE PaBHOBECHE U €ro CMEIIEHHE B 3aBUCUMOCTH OT
pa3IUYHBIX (DAKTOPOB;

— TPOU3BOAWTH pacCyYeThl MO XMMHUYECKUM (opMysilaMm M ypaBHEHHSIM Ha OCHOBE
KOJINYECTBEHHbBIX OTHOLIEHUHN MEXy YYaCTHUKAMHU XUMHUYECKUX PEaKLIU;

— co0JJaTh IMpaBujla 3KOJOTMYECKOW OEe30IIaCHOCTH BO B3aMMOOTHOIIEHHUAX C
OKpY KaIolIel Cpeloi Mpu OOpameHuH ¢ XUMHUYSCKUMHU BeEIlleCTBAMH, MaTepHaliaMu U
MPOLIECCAMHU.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTDb HAYYUTHLCS

—  UCNONL3068AMb  Memoobl HAY4YHO2O NO3HAHUA npu 6blNOJ/IHEeHUU npoekmoe u
y'l€6H0-MCCﬂ6006am€ﬂbCKux 3a0a4 XUMUYeCKou memamuKu,

— HnpocHo3upoeanib CnpoeHue u CBOUCMBA HEe3HAKOMbIX HeopearnuveCcKux u opeanuveckux
sewecme Ha OCHOBE AHAN0CUU,

— NPOCHO3UPOBAMb MeYeHUe XUMUUECKUX NPOYecco8 6 3aBUCUMOCMU OM YCIO8ULL UX
npomeKanus u npeoyazams Cnocoobl YRpasieHus SMumMi Rpoyeccamu,

—  YCMAaHABIUBamb 63AUMOCEA3U XUMUU C NPeOMemamu 2yMAHUMApHO20 Yukia (s3uikom,
JIUMeEPamypotl, MUpoBoil Xy00HCeCMEEHHOU Ky Ibmypoil);

—  PacKpuleams pojib XUMUYECKUX 3HAHUL 8 0)y0yujell NpaKkmuyeckoll 0esmeibHOCm,

—  pAackpwieamv — poib  XUMUHECKUX  3HAHUU 6  hopmMuposanuu  UHOUBUOYATbHOU
00pa3o0eamenbHoOl MmpaeKmopuu;

— NPOCHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX GeujeCms Nposeisamb
OKUCIUMENbHblE U/UIU  80CCIMAHOBUMENbHbBIE CEOUCMBA C YYemoM CHeneHell OKUCIeHUs
9/1eMeHmos, 00pa3VIOWUX UX,

— apeymenmuposamsv eOUHCME0 MUpa Bewecms YCMAHOGICHUEM 2eHEeMUYEeCKOU C653U
MeAHCOY HeOP2AHUYECKUMU U OPAHUYECKUMU B8eueCedaMu,

—  81adems XuMU4eCKUM 3bIKOM OJisl 0002AUeHUsL CIOBAPHO20 3ANACA U PA3GUMUSL Peyl,

— Xapakmepuzoeamv — CMAHOGIEHUE  HAVYHOU  Meopuu Ha  npumepe  OMKPbIMUS
Tlepuoouyeckoeo 3aKkoOHa u Meopuu XUMUYECKO20 CIPOEHUSI OP2AHUYECKUX 6eUieCmE;

—  Kpumu4ecku OMHOCUMbCA K NCEBOOHAYYHOU XUMUUECKOU UHDOpMayuly, Noayuaemon u3
PA3HBIX UCOYHUKOS,;

— noHumamuv enobanvhvie npoblemvl, cmosujue neped uenogewecmeom (dKonocuueckue,
OHepeemudecKue, Chipbesvie), U Npedlazams Nymu ux pPeueHus, 6 MoM HUcie U ¢ HOMOUbIO
XUMuU.



TEMATHYECKOE TIJIAHUPOBAHME. OPITAHUYECKA 51 XMMMS. BA3OBBI YPOBEHbD. 10 KJIACC
(1 u B Hexemto, Becero 34, u3 HuX 14 — pe3epBHOE BpeMsl)

N Tema. Ilaanupyemble pe3yJbTaThl
]
Hdara JdemMoHCcTpanus oNbITOB. OcHOBHOE coep:KaHNe YPOKa JIu4HOCTHBIE
n/n IIpenmeTHsbie
HUcnoan3oBanue LHOP MeTanpeaMeTHble
TEMA 1. TEOPUA CTPOEHMA OPTAHUYECKNUX COEIWMHEHUUA
HaOnronenue, Hcnonvzoeams OCHOBHEBIC
1 MeToabpl HAyYHOI'O PeryasitTuBHbie:
MPEAIIOIOKECHUE, WHTEJJIEKTYyaIbHbIC
MO3HAHU. 1. CtaBuTh yueOHBIC 33]]a41 HA OCHOBE
rumiote3a. [louck oriepanuu (Gpopmyauposams
JemMoHcTpanuu. o COOTHECEHHS TOTO, YTO YK€ U3BECTHO U
. 3aKOHOMEpPHOCTEH. TUTIOTE3Y, NPOBOOUMb AHAITN3 .
BuneodparmMeHThbI, Claaiabl ¢ N YCBOEHO YYaIIUMCS, U TOTO, YTO emIé
HayunsbIii 5KCrieprMeHT. " cCUHTE3, 00001IIeHNE,
U300paAKECHUSIMU HEU3BECTHO.
N BriBog. 8b1A6/151Mb TPUINHHO-
XUMHUYECKOU 1adopaTopuu, 2. CaMOCTOATENBHO O0HAPYKUBATH H
CIIEICTBEHHBIE CBS3H),
MMPOBEASHUS XUMHUIECKOTO (hopMyupoBaTh YIeOHYIO ITpoOIEeMy,
pPOB0OUMb YKCIIEPUMEHT 9
AIKCIIEPUMEHTA. OTIPEACIIATH 1EJIb YIeOHOM
U Quxcuposamsv ero
JIeSTEIIbHOCTH.
pe3ynbTaThl
C IOMOIIIBIO POJTHOTO SI3bIKA U
Ilo3HaBaTeJbHBIE:
SI3BIKA XUMHUU.
> 1. CaMOCTOATEIBLHO BBIIEIATH U
[Ipeamer CraHoBIICHHE Pasznuuams ipeiMeThI (hopmyMpoBaTh 1O3HABATENBHYIO LEJIb.
OpraHHYCeCKON OpPraHUYEeCKON XUMHUHU KaK OpPraHuYecKoOu u 2. AHanu3upoBaTh, CPABHUBATD,
XHUMHH. Hayku. Butanusm u ero HEOpPraHN4eCKOW XUMUH, K1acCHUIMPOBATH U 0600MAaTk GaKThl 1
kpax. Onpenenenue MUHEpAITBHBIE U ABJICHUA.
JdemoHcTpanuu.
3JIEMEHTHOT'O COCTaBa OpraHUYECKHE BEIICCTRA.
Konneknus K .
PHPOTHBIX OpPraHUYeCKUX Knaccuguyuposams OMMYHUKATHBHBIE:
HCKYCCTBeH’HHX " COEIMHEHUM. OpraHUYecKue BEellecTBa 10 1. CamocTOsITeIBHO OPraHN30BBIBATE
CHETCTHICCKIX ITnaBnenue, oOyriIvBaHUe UX OPOUCXOXKJICHUIO HA y4eOHOe B3aHMO/ICHCTBUE B TPYIIIIE
U TOPEHUE OPTraHUYECKUX IIPUPOJHBIE, UCKYCCTBEHHbIE (ompezensiTh 00LIME LeNH, PACIPEACIIATD
OpPraHUYECKUX

COCAMHCHUI,

BEIIeCTB (Ha MpuMepe

U CHHTCTHYCCKHC.

poJin, A0roBapUBaATHCA APYT C APYTOM U




MaTepuaioB U
U3JIEIUN U3 HUX.
JlaGopaTopHble ONbITHI.
1. Onpenenierne
3JIEMEHTHOI'O COCTaBa
OPTaHUYECKUX
COCTUHCHUH.

caxapossbl).

IIposodums u nabrrodamo
XUMHUYCCKUN IKCIIEPUMEHT.

T.0.).

JIMYHOCTHBIE:

1. ®opMHUpOBaTh OTBETCTBEHHOE
OTHOIICHWE K YUCHHIO.

2. ®opMUpOBaTh CAMOYBAKCHUS U
SMOIMOHAILHO- TTOJIOKUATEIEHOE
OTHOILLIEHHE K ce0e, TOTOBHOCTh
OTKPBITO BRIpAXKaTh M OTCTAaUBATH CBOIO
MTO3UIHIO.

Teopus ctpoeHust
OpPraHUYeCKUX COCJIMHECHUH.
JlaGopaTopHble ONbITHI.

2. U3rotoBieHune Mojeneit
MOJIEKYJI OPTaHHYECKHX
COEIUHEHUM.

OCHOBHBIE TTOJIOKECHUS
TEeOpHH cTpocHUI A. M.
bytneposa. BaneHTHOCTS.
DJIeMeHThI ¢ TOCTOSTHHOMU
U IIEPEMEHHOUN
BAJICHTHOCTEIO.
CtpykTypHBIE (HOPMYIIBI
HeopeanuyecKux u
OPTraHNYECKHUX BEIISCTB.
Tunvi yenepoOouwix yenouex:
JIUHEUHAs, pa36emeleHHas,
samkHymas. Kpamnocme
XUMUYECKOU CBA3U.
Hzomepus. Buowi
uzomepuu. IlonsiTue o
B3aMMHOM BIIMSTHUH
aTOMOB B MOJICKYyJax
OpPTaHUYECKUX BEIISCTB.

Obvsacuamb TPUIUHBI
MHOT000pa3us

OpPraHUYECKUX BEIIECTB U
OCOOCHHOCTH CTPOCHMUS

atoma yriuepoaa. Paziuuamo
TIOHSITUST «BAJICHTHOCTHY» U
«CTETICeHb OKUCIICHUS,
onepuposams UMH.

Ompasicams COCTaB U

CTPOCHHUE OPTaHUYECKHUX
COCIMHEHUN ¢ NOMOLIBIO
CTPYKTYPHBIX (popMy 1
MOOenuposams uxX

MOJIEKYJIbL. Pazauuame

TIOHSTHST «KU30MEP» U

«TOMOJIOTY.

Ha3zbieams M3yvYeHHbBIC MTOJIOKCHUS
TEOPUU XMUMHUYECKOTO CTPOCHUS A.
M. Bytiieposa.

PervasiTuBublie:

1. BeigBurath BEpCUu peIIeHUs
npoOJeMbl, 0CO3HABATh KOHEUHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKECHHBIX
Y HCKATh CAaMOCTOSITETFHO CPEICTBA
JIOCTHKECHHS TIEITH.

Ilo3HaBaTeJbHBIC:

1. CTpouTh JOTUYECKOE PACCYXKICHNUE,
BKITIOUAIOIIEE yCTaHOBICHUE

MPUYMHHO- CJIC/ICTBEHHBIX CBSI3EH.
KoMMyHHKATHBHBIE:

1. VuuThiBaTh pa3HbIC MHEHUS U
WHTEPECHl 1 000CHOBHIBATh COOCTBEHHYIO
MTO3UIIHIO.

JIMYHOCTHBIE:

1. IlposBIATh yCTONYMBEIN yaeOHO —
MO3HABATENFHBI WHTEPEC K HOBBIM
croco0aM pelieHus 3a1a4.

TEMA 2. VIJIEBOJOPO/bI U UX ITPUPOJHBIE NCTOYHUKHU




IIpuponnsblit ra3 Kak
HUCTOYHUK YTJIEBOJOPOIOB.
Hemouncrpanun. Komnekius
BEIIECTB U MaTCPHAJIOB,
MOoJy4aeMbIX Ha OCHOBE
OPUPOTHOTO rasa.

ITpuponansblii ras, ero
COCTaB M HapaBICHUS
HUCITIOJIL30BAHUS B
Ka4eCTBE TOMIMBA U
XHUMHYECKOTO CBIPbSI.
Konsepcusi memana.
Cunmes-2a3z u e2o
ucnovsoseanue O
NOMYYEHUs CUHMEMULEeCKO20
bensuna u Memanoa.

Xapaxkmepuzoeams cOCTaB U
OCHOBHBIE HAIIPABJICHUS
HCIIOIB30BaHUs U
nepepaboTKH MPUPOTHOTO
rasa. Ycemanaenueamo
3aBUCUMOCTD MEXAY
o0breMamMu JOOBIIHN
npupoHOro raza B PO u
oromxerom. Haxooumsw
B3aMMOCBSI3b MEXIY
HU3y4aeMbIM MaTepHaJIOM U
Oymymieit
npodecCuoHaATbHOU
JIESITENIbHOCTHIO.

ITpaBuia sxosiorudecku
I'paMOTHOT'O ITOBCACHUS U
0e30macHOTro O0paImIeHus ¢
MIPUPOJTHBIM Ta30M B OBITY U Ha
MIPOU3BOJICTBE.

IlpenensHble
YTIEBOAOPOIbI. AJTKaHHI.
JdemoHcTpanuu.
[ITapocTepax’HEBBIE U
00BbEMHBIE MOJEITH MOJIEKYIT
IEPBBIX IIPEACTABUTENIECH
KJlacca aJKaHOB.
dusznyeckue cBOCTBa
razoo0pa3HbIX (IpoITaH-
OyTaHOBasi CMECh B
3aKUTAIIKE), KAJTKUX
(OeH3UH) U TBEPBIX
(mapacdun) aKaHOB:
arperaTHoe COCTOsIHHUE,
pacTBOPUMOCTE B BOJE.
I'openune npomnan-
OyTaHOBOW CMECH
(3axuranka). OTHOILIEHHE
aJIKAHOB K PacTBOPY
repMaHraHara Kajivs U
6pomHoOit Bome/

3HadyeHue NPUPOIHOrO
ra3a u UHBIX NPEACIbHBIX
YTII€EBOAOPOJIOB B KAYECTBE
TOTIJINBA ¥ XUMHUYECKOTO
ChIpbsl. MeTaH u gpyrue
aJIKaHbI KaK COCTaBHAasI
4acTh NMMPUPOJIHOTO rasza.
XHUMHUUYECKHE CBOMCTBA
MeETaHa,

00y CJIOBIMBAIOIINE €TO
npuUMeHEeHHuE (TOpeHHUe,
MMUPOIHU3,
rajJjoreHupOBaHHUE).

T'omomoru merana,
HM30MEPUST 1 HOMEHKJIATYpA.
HerunpupoBanue
ata”a.Kpexune u
uszomepuzayus aiKaHos.
AnkunvHole paouxanbol.
Mexanusm
€680000HOPAOUKATLHOZO
2a102eHUPOBAHUS ANKAHO8.

OmnpenensaThb

MPUHAJICKHOCTH BEIIECTB K
pa3IUYHBIM THUTIAM

(IpenenbHBIM WITH

HeTpeAeIbHBIM) U KJlaccaM
yriaeBogopoioB. Ha3zeiBaTh

X 10 MEXIyHapOTHOMN
HOMEHKJIAType,

XapakTepu30BaTh CTPOCHUE

M CBOMCTBA Ba)KHEHIITHX
TpeJicTaBUTENeH, HAOII0IaTh U
OITUCHIBATH JICMOHCTPAIIMOHHBIN
SKCIIEPUMEHT C ITOMOIIHIO POTHOTO
SI3bIKA U sI3bIKa XuMuu. O0001IaTh
3HAHWS U A€IaTh BEIBOIABI O
3aKOHOMEPHOCTSIX U3MEHEHUS
CBOMCTB yIj1€BOAOPOIOB B
TOMOJIOTUYECKUX psisiax. Paznuuars
TOHSITUSI KH30MEP» U KTOMOJIOTY.

PerviasiTuBHbIE:

1. CoctaBnsiTh (MHOAUBUIYATBHO WIN
B TPYIIIE) IJIaH PEIICHUS TPOOIICMBI.
2. Paboras no mutany, CBEpsITh CBOM
JIEHACTBUS C LENBIO U, IPU
HEOOXOJUMOCTH, UCTIPABIISAThH OIIHMOKH
CaMOCTOSTENBHO.

3. B gmanore ¢ yanrenem
COBEPIIEHCTBOBATH CAMOCTOSTEILHO
BBIPa0OTaHHBIC KPUTECPUH OIICHKH.

Ilo3HaBaTeJbHbIC:

1. BreisBaaTh IIPUYHHBI U CIICACTBUA
MPOCTHIX SIBJICHUU.

2. Co3naBaTh CXxeMaTHYECKHUE MOAETIH C
BBIACIICHUEM CYIICCTBCHHBIX
XapaKTePUCTUK 00BEKTa.

3. [IpeoOpazoBeIBaTE HHGOPMAIIHIO U3
OJTHOTO BUJIA B Ipyroi (Tabnuily B
TEKCT | TIp.).

KoMMyHuKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y NIO3UILUIO, 33]1aBATh BOIIPOCHI, CTPOUTH
MOHSTHBIE JUIsl TAPTHEPA MOHSTHS.

2. YUUTHIBaTh pa3Hble MHEHUS U
CTPEMHUTHCS K KOOPIAWHAIINH Pa3IMIHBIX
MO3ULUH B COTPYJHUUYECTBE.

JInyHoCTHBIE:

1. IlocTenieHHO BBHICTpanBaTh
COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHHUE:!
0CO3HABAaTh MOTPEOHOCTHh U TOTOBHOCTH K
caMo00pa30BaHMIO, B TOM YKCJIE U B
pamMKax caMOCTOSTEILHOM JeSITeTbHOCTH
BHC IIKOJIBI.

2. OueHuBaTh coiepkanue (MCXOIs U3
COIMATILHBIX U JIMYHOCTHBIX IEHHOCTEH ),
obecreunBaroiee INIHOCTHBIN
MOpAaJILHBIN BBIOOD.




OTHUIEHOBBIE
YIJIEBOAOPOIBI, WU
aJIKCHHI.

JdemoHcTpanuu.
[TapocTepxkHeBas u
00BEMHasI MOJICITH
MOJIEKYJIBI STHJICHA.
T'opeHue sTuieHa.
Konnexnusa

«[TonusTuieH u u3aeIus U3
HETO0».

JlaGopaTopHbie ONBITHI. 3.
Ob6Hapy>keHue
HeIpeaelbHBIX COSTMHEHUH
B KHUIKUX
HeTENMPOayKTaX.

OTHIIEH KaK
MpEJICTABUTENh AIKCHOB.
[Nomyuenue 3THICHA B
MPOMBIIIICHHOCTH
(merumpupoBaHHE dTaHA)
" B 1a0opaTtopuu
(neruaparanus 3TaHONA).
CeoiicTBa (TopeHmue,
OpoMupOBaHHUE,
THApaTaIHs,
MMOJINMEPH3aIHS,
OKHCJICHUE PACTBOPOM
KMnO4) n npuMeHeHune

sruineHa. [lonusTuien.
Ilponunen.
Cmepeopezynapnocms
noaumepa. OCHOBHBIC
MMOHSITHSI XUMHUH
BBICOKOMOJIEKYISIPHBIX
coequHEeHUH. Peaknnm
MMOJINMEPHU3AIUH.
IMonustunen u obnactu
€ro NpUMEHEHHSI.
Tonyuenue norusmunena
noaumepusayuel Smuiena,
NOAUNPONUICHA
noaumepusayuel nponuena.
Ilpasuno B. B.
Mapxosnuxosa na npumepe
nponunena. KauecTBeHHBIE
peakuy Ha HempeeIbHbIC
COCITMHCHHS:
obOecuBeunBaHne OPOMHOM
BOJIBI U PACTBOPA
repMaHTraHaTa Kajiusl.
Tomonozuueckuti psio smu-
JIEHOBBIX Y2Nle8000P0008,
uzomepus (yenepoonozo
cKenema u noLONCeHUs
Kpamuoui ceés3u),
Homenxnamypa. Ilonyuenue
3TWJIEHA JeruapaTannein

Haszvieams no
MEXIYyHApOTHOM
HOMEHKJIAaType aJIKEHBI C
TMOMOIIIBIO POJTHOTO SA3BIKA U
SI3BIKA XMMUH.
Xapaxmepuszosambo

CTpOEHUE, CBOUCTBA,

CHOCOOBI MOTYUCHUS U
o0JracTH MpUMEHEHUS
3TUJICHA.

Habnwooame,

CaMOCTOATEIBHO HPOBOOUMb

U onuUCvHIBAmMb XUMHUYECKUN
3KCTIEPUMEHT.
Yemanasnueams 3aBUCHIMOCTD
MCXKAY TUIIOM CTPOCHUSA
YIII€BOJIOPOAa U €r0o XUMUYECKUMH
CBOMCTBaMHU Ha IIpUMEpE
JIOTUYECKUX CBSI3€H: NpeeabHbII
— peaxluy 3aMeIeHus],
HEIpeaeNIbHBIH — peakuu
MIPUCOEIMHEHMUS.

PeryisiTuBHBIE:

1. O6napyxuBath 1 HOPMYIHPOBATH
y4eOHYI0 MPoOJIeMy TI0]T PyKOBOJICTBOM
YUUTEIA.

2. CTaBUTH 1IEIH JICATSILHOCTH Ha
OCHOBE TIOCTaBJICHHOU MPOOJIEMBI U
MpeyIaraeT HeCKOJIBKO CIIoco00B ee
JTOCTHKCHHS.

3. CaMOCTOSTENIEHO aHANU3UPOBATh
YCIIOBUS TOCTHIKEHUS IIE7TH Ha OCHOBE
y4€Ta BBIJIEICHHBIX YIUTEIEM
OPUEHTHUPOB JICHCTBUS B HOBOM
yueOHOM MaTepuae.
Ilo3HaBaTe/IbHbIE:

1. OnpenensaTs BO3MOKHBIE HCTOYHUKH
HEOOXOMMBIX CBEJCHHM, TIPOU3BOIUTH
MOWCK HH(pOpMaINK, aHATH3UPYIOT U
OLICHHUBAIOT €€ TOCTOBEPHOCT.

2. CaMOCTOSTEIILHO BBIACIATH U
(opMynupoBaTh MO3HABATENBHYIO 11ETIb.
3. ®opMupoBaTh YMEHHS HAOIIOIATh,
JIeNIaTh BBIBOJIBI IIPH MIPOBEICHUH OIIBITOB,
yMeHus paboTaTh ¢ KHUTOW U ¢
MEPUOIUYECKON CUCTEMOH.
KoMMyHMKATHBHBIE:

1. ®opmupoBaTh yMEHHUs pabOTaTh B
napax, OTBE4aTh Ha BOIPOCHI YUUTEJIS,
YMETh UCIOIB30BATh XUMHUUECKUN SI3BIK,
yMeHne paboTaTh ¢ XUMHUIECKOH
MOCyA0M.

2. BiiageTs MOHOJIOTHYECKON U
JMAIOTHYeCcKol (hopMaMu pevr B
COOTBETCTBUM C HOPMaMH POIHOIO
sI3bIKA; BBIPAXKaTh CBOU MBICIIH C
JIOCTaTOYHOW MOJTHOTOW U TOYHOCTHIO.
JINYHOCTHBIE:

1. IIposIBNIATH OTBETCTBEHHOE OTHOIICHHUE
K 00YYEHHIO, YBOKUTEIHHOE OTHOIIICHUE
K CTapIlIUM U MJIAJIIIMM TOBAPHINAM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
Oe3omacHOro oopasza KH3HH.

2. ®opMHUpOBATH OTBETCTBEHHOE
OTHOIICHHUS K YUYEHHUIO, TOTOBHOCTH H




OTaHOJIa U
ACTUAPUPOBAHUCM 3TaHaA.

CIIOCOOHOCTH, 00YYAIOIIMXCS K
CaMOPAa3BUTHUIO M CAMOOOPA30BAHUIO.

JluenoBsre
YTIIEBOOPOBL.
Kayuykwu.
JdemoncTpauum.
Monenu
(mapocTepKHEBbBIE U
00BEeMHast) MOJIEKY T
1,3-0yraguena u 2 -
metuin-1,3-0yranreHa
(n30mpeHna).
PaznoxeHue kayuyka
NP HarpeBaHUH,
HCITBITAHUE
MMPOAYKTOB
pas3noXeHus Ha
HeTIpe- JeIbHOCTb.
Komneknun
«Kayuaykm», «Pe3nna
W U3JICITUST U3 HEeY.

Kayuyk u ero cBoiictna.
Bynkanuzamnus kaydyka.
Pe3una. M3onpen kak
MOHOMEP HNPUPOIHOTO
KayJyKa.

CUHTETHYECKHUM KaydyK.
1,3-byranueH kak MOHOMEp
JUBUHUJIOBOTO U
0yTaJIueHOBOTO
CUHTETUYECKUX KayIyKOB.
WHble xumMuueckue
CBOMCTBa TUEHOB:
rajoreHupoBaHMue,
2udpoeanozeHuposanue,
euopuposanue. 1,2- u
1,4-npucoedunenue.
THonyuenue ouenosvix
y2ne6000p0006 memooom C.
B. Jlebeoesa u
decudpuposanuem aiKaHos.
T'omonoeuyeckuii pso
CONPANCEHNBIX OUCHOBLIX
Y271e8000p0008,
HOMEHKAamypa.

Haszvieams o MeXIyHAPOTHOM
HOMEHKJIAaType JUCHBI.
Xapaxmepuzosamsb CTPOCHUE,
CBOWCTBA, CNOCOObL NOYHUEeHUs ’
obyiacTy mpumMeHnenus 1,3-
OyTagueHa.

Habnwooams u onucviéams
JIEMOHCTPALIUOHHBIA XUMHUYECKUHN
SKCIEPUMEHT.

PeryassTuBHble

1. Beimenste 1 0CO3HABaTh TO, YTO YXKE
YCBOGHO H UTO €Ille TOJICKHUT YCBOSHUIO,
OCO3HAIOT KaueCTBO M YPOBEHH YCBOCHHUSI.
2. CtaBuTh y4eOHYIO 33/1a4y Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO U
YCBOEHO, U TOTO, YTO €II[¢ HEU3BECTHO.
Ilo3HaBaTeIbHBIE

1. ITouck u BelzelIeHE HEOOXOIUMOM
nH(pOpMAIUH; TPUMEHEHNE METOIOB
MH(GOPMAITUOHHOTO ITOMCKA, B TOM YHCIIC
C TIOMOIIIBI0 KOMITBIOTEPHBIX CPEIICTB.

2. AHanM3MpOBaTh OOBEKT, BBIACIISS
CYIIECTBEHHBIC U HECYIIIECTBEHHEIE
MIPU3HAKH.

KoMMyHuKaTHBHBIE

1. YuuThcsi OpraHu30BBIBATH U
IJIAHUPOBATH YUECOHOE COTPYIHUYECTBO C
YUUTENEM U CBEPCTHUKAMHU.
JINYHOCTHBIE

1. ®opmMupoBaTh MO3HABATEIHHBIC
WHTEPECHI, UHTEJUICKTyalIbHbIC U
TBOPYECKHUE CIIOCOOHOCTH.




AnETUIICHOBBIE
YTJIEBOJOPOABI, UITH
AJIKUHBI.
JdeMoHcTpanuu.
Monaenu
(1mapocTtepkHeBas 1
00BEeMHAas) MOJIEKY T
aneTusieHa. [ 'openue
areTUiIeHa.
JlaGopaTopHble ONbITHI.
4. Ilonyuenue u
CBOMCTBA alleTUJICHA.

BricokoTemniepaTtypHoe
I1amMs aleTUIeHa Kak
oJHa U3 00JIacTel ero
npuMeHeHus. [lonydenue
aleTUIIeHa MUPOJIU30M
MeTaHa U KapOUJIHBIM
criocobom. [lonyuenue
Kapouoa Kanbyusi.
XuMHUYECKUEe CBONCTBA.
aleTuJIeHa:
rajoreHupoBaHue,
TUJIPOTAJIOTEHUPOBAaHUE
(X7TOpBUHUI U
MMOJIMBUHUIIXJIOPHUI, €T0
NIPUMEHEHHE), TUIApaTaLNs
(peakus

M. I'. Kyuepoga),
TpuMepu3anus (peakius
H. 1. 3enuHckoro).
Tomonocuueckuii pso,
u30Mepusl, HOMEHKIAmMypa
ANKUHO8.

Ha3zvieams 10 MEXIyHApPOTHOM
HOMEHKJIATyPE aJIKUHBI C
TMOMOIIILIO POJTHOTO SI3bIKA U SI3bIKA
XUMUH.

Xapaxmepuzosamb CTpOCHUE,
CBOWCTBA, CITIOCOOBI TTOJIYUYCHHUS U
o0JracTv IIpu MEHEHUS alleTHIICHA.
Habrrooams, camocmosamenvro
npo8oOUmMs U ONUCHIBANb
XUMHYCCKUN IKCIICPUMEHT.
Omauuams 0COOCHHOCTH PEaKITHi
MPUCOCIUHCHUS y alleTUICHA OT
peaKuii TPUCOSTMHECHUS dTUIICHA.

PeryisiTuBHbBIE:

1. CaMmocTOSTENBHO OCO3HABATH PUYNHBI
CBOET0 ycrexa WiIn Heycexa U HaXOAUTh
CIOoCcOOBI BBIXOJa M3 CUTYallny HeycIexa.
ITo3HaBaTeJbHBbIE:

1. CtpouTts nOrHYECKOE paccyKacHue,
BKITIOUAIOIIEe yCTaHOBICHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBsI3€H.

2. OCyIIECTBIIATh PACIIMPEHHbIN

MouCK UH(popMaImu ¢

WCIIOJIb30BaHNEM PECYPCOB OHOIHOTEK

u aTepHera

KoMMyHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
M IIO3ULIUI0, APTYMEHTUPOBATE U
KOOPJAMHUPOBATH €€ C MO3UIUAMHU
MapTHEPOB B COTPYTHUYECTBE MPU
BEIpa0OTKE OOIIETo pemIeHus B
COBMECTHOM JI€ATEIbHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIEITOCTHOE
MHPOBO33pEHHE: 0CO3HABAThH
MOTPEOHOCTh U TOTOBHOCTH K
caMo00pa30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHON JEATEeIbHOCTH
BHE IIKOJIBI.

ApomaTtuueckue

yIJ1€BOAOPO/Ibl, WIN apEHBI.

JdemoncTpamun. O6neMHas
MOJIeTTh MOJIEKYJIBI O€H30J1a.
l'openne G6en3omna.
OTtHomenne OeH30Ma K
OpOMHOM(MOMHOM) BOJIE U
pacTBOpy nepMaHraHarTa
Kaust (Ha mpuMepe
TEXHUYECKUX
pacTBopHUTENEH,
CoJIepIKaIIuX apeHbl).

OTkpeITHE O€H30I1a, €TO
CBOMCTBA U IIEPBBIEC
o0yacTv MpUMEeHEHUS.
YcraHoBieHUue
XUMHUYECKOTO CTPOCHHUS
oenzona. ®opmyJia
Kexkyne.

Cogpemennvie
npeocmasieHus

0 cmpoeHuu ben3oua.
XumMuyeckrue CBOMCTBA
OeH3o0J1a: raJJOTeHNPOBaHNUE,
HUTpoBaHue. [lonyuenue
benzona. 'omonoz bensona
— MOAYOIL.

Xapaxmepuszosamo

OCOOCHHOCTH CTPOCHMUS,
CBOMCTBa U 00J1aCTH

npuMeHeHus1 OeH301a C
ITOMOIITbIO POJTHOTO SI3bIKA U
SI3bIKA XUMHH.

Habarooams u onuceleams
JIEMOHCTPAllMOHHBIA XUMUYECKUI
OKCIICPUMEHT.

PeryasiTuBubie:

1. ®opmupoBaTh yMEHUE YIUTHIBATD
BbIJIETICHHBIE YYUTEIEM OPUEHTHPHI
EHCTBUSA B

HOBOM y4eOHOM MaTepHaje B
COTPYJTHHYECTBE C YUUTENIEM.

2. IlnanupoBaTh CBOM ACUCTBHSA B
COOTBETCTBHH C TIOCTaBIEHHON
3aavell U YCIOBUSAMH €€ peaTn3alliu.
3. BeiiBUTaTh BEpCUH PEIICHUS
po0JeMbl, 0CO3HABAaTh KOHEUHBIN
pe3ynbTaT, BEIOUPATh U3 MPEII0KEHHBIX
Y ICKaTh CAaMOCTOSITENIEHO CPE/ICTBA
JIOCTHKEHMS LIEIH.
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HedT1s 1 crtocoOwI ee
nepepaboOTKH.
JdeMoncTpanun.
OOpa3zoBanue
HeTSIHOU IUICHKU Ha
IMOBEPXHOCTH BOJIBI.
OOHapyxeHue
HEeTIpeIeTbHBIX
COEIMHEHUH B XKUIKUX
HEe(PTEPOAYKTaX.
JlaGopaTopHblie ONBITHI. 5.
O3HakomIIeHHE C
kosuteknueit «Hedts u
MIPOAYKTEI €€
nmepepadoTKm.

HedTs, ee cocras,
(usndeckue cBOMCTBA U
npoucxoxcoenue.
DKOJIOTUYECKUE
MOCJICACTBUS pa3iinBa
HedTH B cIOCOOBI OOPHLOBI
¢ HuMmu. IIpoueccel
nepepadoTKH HEPTH:
pextuduKaius, KpeKUHT,
pugopmune. IIpoayKThl
nepepaboTKu He(hTH U UX
HCIIOIB30BaHUC.
Housmue 06 okmanosom
yucie.

XapakTepuzoBaTh COCTaB U
OCHOBHBIC HAIIPABJICHUS
HCIIOB30BaHUS U
nepepaboTku HePTH.
YcraHnaBnuBaTh 3aBUCHMOCTD
MEXIy 00beMaMH JOOBIYH
"HedTH B Poccnu n
OI0KETOM TOCyAapCTBa.
HaxonuTthk B3aUMOCBSI3b
MEXy N3y4aeMbIM
MaTepHuaIoM U OyayIIeH
npoeCCUOHATbHOM
JIEeSITEIbHOCTBIO.

IIpaBuna sxonoruydecku
TPaMOTHOT'O TTOBEACHUS U
0e30macHOro 00paIeHus ¢
HepTenpoAyKTaMH B OBITY
¥ Ha POU3BOJICTRE.

11 O0o00111eHNE U
cUcTeMaTHh3alus 3HaHUu 00
YIII€BOJIOPOIax.

12 KonTpoansnasa padora Ne 1

10 TEMC «YFJ'IGBO,Z[OPOI[LI».

Kiaccuduxarust
YIII€BOAOPOAOB IO
CTPOEHHUIO YTIIE€POTHOTO
CKeJIeTa U HaJTU4HIo
KpaTHBIX cBsi3eil. B3au-
MOCBSI3b MEXIY COCTaBOM,
CTPOEHHUEM U CBOMCTBaMM
YIJI€BOJIOPOIOB.
I'enernueckas cBA3b
MeXIy KJlacCcaMH
YIJIEBOAOPOIOB.

Kiraccudunmposats
YTJIEBOJOPOIBI IO CTPOCHHUIO
YTJIEPOTHOTO CKEJIeTa U HATUIUIO
KpaTHBIX CBsi3eil. Y cTaHaBIUBaTh
B3aMMOCBSI3b MEXYy COCTaBOM,
CTPOEHHUEM U CBOIMCTBaAMU
yrieBoiopoaoB. OnmuceBaTh
TeHETUYECKHUE CBSA3H MEXKITY
KJIaccaMH yTJI€BOJIOPOJIOB C
TMIOMOIIILIO POJTHOTO S3bIKA U SA3bIKA
XUMUH.

ITpoBoauth pediekcuro
COOCTBEHHBIX JOCTHXEHUI B
MO3HAaHUU XUMUHU yTII€BOJOPOJIOB.
AHamu3upoBaTh PE3yIbTATHI
KOHTPOJIBHOU pabOTHI U
BBICTPAUBATh ITYTHU JOCTHKCHUS
3KEJIAaeMOr0 YPOBHS yCHEIIHOCTH.

Io3HaBaTeJbHbIE:

1. OcymecTBIATH BEIOOD

HaunOomnee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBHH.

2. OcyliecTBIATh CpaBHEHHE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JIOTHYECKUX ONEPALHH.
3. YMeTs onpenensTb BO3MOXKHEIE
MCTOYHHUKU HEOOXOIMMBIX CBEJICHUIA,
MPOU3BOJUTH IOUCK HH(GOpMAIINH,
AQHAJIM3UPOBATH U OLICHUBATH €&
JIOCTOBEPHOCTb.

KoMMYHMKATHBHBIE:

1. CoBepiieHCTBOBATh YMEHHE
JIOTOBApUBATHLCS M MIPUXOIUTH K 00IEMY
PEIICHUIO B COBMECTHOM JEATEIHHOCTH.
2. PazBuBaTh yMeHWE POTYKTHBHO
pa3peiath KOH(QIUKTHI Ha OCHOBE ydyeTa
HWHTEPECOB U MO3ULIUNA BCEX €T0
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOK MTO3UITHIO HA
YPOBHE TTOJIOKHUTEIHHOTO OTHOIIEHUS K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YUYEHHsI, BRIPOXKEHHOTO B ITPe00iaaHuu
y4e0HO-TI03HABATEIHHBIX MOTHBOB U
MPEIOYTEHHN COIUATILHOTO criocoba
OIIEHKHU 3HaHUH.

2. ®opMHUPOBATH HKOJIOTUIECKOE
MBIIUICHHE: YMEHUE OLIEHUBATH CBOIO
NEeATETLHOCTD W ITOCTYIIKH IPYTHUX
JOJIeH C TOUKH 3PEHUS COXPAHEHUS
OKpY>Kalollen cpepl.

TEMA 3. KUCJIOPOCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUWA
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CrnupTsl.
JdeMoHcTpanuu.
Monaenu
(mapocTepKHEBbBIC U
00BEMHBIC) MOJIEKYIT
CIIUPTOB: METAHOJA,
3TaHoJIa,
OMUNEH2IUKOIA T
riaunepuHa. I'openue
3TaHoJA.
B3aumoneiicTBue
JTaHOJIa C HATPHUEM.
ITonyuenue aTusena

W3 3TaHoA.
JlabopaTopHbIe ONBITHI. 6.
CBolicTBa 3TUIIOBOTO CIUPTA.
7. CBoiicTBa IIMIEpUHA.

OTUIIOBBIN CIIUPT U €TO
cBorictBa. OKHCIIEHNE
3TaHoJIa
(dbepmenTaTuBHOE,
okcumom menu (I1)).
XUMHUYECKUE CBOMCTBA
3TaHOJIa: IeTUuapaTamnys,
B3aUMOJEHCTBHUE C
HaTpHUeM, TOpEHUE.
ITonyyenue sTaHona
rujpaTainuen sTuieHa,
WeOYHBbIM 2UOPOIUIOM
eanoeenamana, OpoKeHUEM
caxapos.
T'omonornueckuit psa
OHOATOMHBIX CITUPTOB,
U30MepUsi, HOMEHKJIaTypa.
MHOroaToMHBIE CIUPTHI:
IMUNEH2IUKOIb, TIHIICPUH.
KauectBennas peaxmus
Ha MHOI'OaTOMHBIC
CIIUPTHI.

Haszvieams no
MEXIYyHapOTHOM
HOMEHKJIaType CIIUPTHI.
Xapaxmepuzosamsv
CTpOEHHE, CBOMCTRA,
CHOCOOBI MOTYUCHUS U
001aCTH IPUMEHEHUSI
3TaHOJIa U TJIUICPUHA C
TIOMOIIBIO POJTHOTO SI3BIKA U
SI3BIKA XUMHUU.
Knaccugpuyuposams ciuptsl
110 UX aTOMHOCTH.
Habrrooams, camocmoamenvro
npo8ooUms U ONUCHIBAMNb
XUMUYECKUNA IKCIIEPUMEHT.

PeryasiTuBHble

1.ChopmupoBaTh yMEHHE aJCKBATHO
OIICHUBATh CBOM 3HAHUS U YMCHHSL.
2.DopMHpOBaTh HHTEIIEKTyaIbHBIE 1
TBOpYECKHE CITIOCOOHOCTH.
ITo3HaBaTeJbHbIE

1.ChopmupoBaTsh yMeHHE
aHAIM3UPOBATh, CPABHUBATB,
KJIACCU(UIMPOBATH U 0000IATh (haKThl U
SIBJICHUS;

KoMMyHMKATHBHbIE

1.CdhopMupoBaTh yMEHHE MIPEACTABIAT
MPOJICNIaHHYIO PadoTy.

2. ®opmMupoBaTh yMeHHS pabOTaTh B
napax, OTBEYaTh Ha BOMPOCH yUUTEIS,
YMETh HUCIIOJIB30BaTh XUMHUUECKUN SI3bIK.
JINYHOCTHBIE

1. ®opmupoBaHUE HHTEPECA K HOBOMY
npeaMeTy.

2. ®opmupoBanue yueOHO-
MMO3HABATEIFHOTO WHTEpEca K HOBOMY
y4eOHOMY MaTepHaly U crocodam
pelieHuss HOBOW 4aCTHOM 3aJ1auHu.

14

KamMeHHBlIi1 yrois.
JdemoncTpanuu.
Komnexums

«KaMeHHBIN yroJb.
Kouiekust npoaykToB
KOKCOXMMHYECKOTO
MPOU3BOACTBA.

Kamennsblit yrons u ero
HCIIOJIb30BaHUE.
KokcoBanue kaMeHHOro
YIJIs, BAXKHEUIIUe
MPOAYKTHI
KOKCOXMMHYECKOTO
MIPOMU3BOJICTBA.

Xapaxmepuszosamuo
MPOUCXOXKICHUE U OCHOBHBIE
HAaIPaBJICHUS UCIIOJIb30BaHUS
1 nepepadoTKu KaMEHHOTO
YTJIA.

Yemanasnusame
3aBUCUMOCTD

MeXIy 00beMamMu T10ObIYH
KaMeHHOro yris B PO u
O10I’KETOM.

Haxooumb B3aMOCBS3b
MEXJIy U3ydaeMbIM
MaTepuaioM u Oyayrieit
nmpodeccnoHaIbHON
ESITENbHOCTBIO.

ITpaBuia sxosioruyecku
rpaMOTHOIO IMOBEACHUS U
0Oe3omacHOro oOpaleHus ¢
KaMEHHBIM YTJIEM U NTPOJAYyKTaMU

PeryasiTuBHBIE:

1. CamocTosTeN HO aHATM3UPOBATH
YCIIOBHUS

JOCTIDKEHHS LIeJTM Ha OCHOBE yuéTa
BBIJIETICHHBIX yYUTENIEM OPHEHTHPOB
JEHCTBUS B HOBOM yueOHOM MaTepHase.
2. OcywecTBIATh KOHCTATUPYIOIUH 1
MPEIBOCXUIIAIOMINI KOHTPOJIb 110
pe3yJIbTaTy U IO CIIoco0y IeHCTBHS;
AKTyaJbHBIH KOHTPOJIb HA yPOBHE
IIPOU3BOJIBHOTO.

Ilo3HaBaTeJbHBIE:

1. Co3naBath 1 npeoOpa3oBLIBATH
MOJIEJIA ¥ CXEMBI JIJISl pEIICHNUs 3a/1a4.
2. O000mATh ITOHATUA —
OCYILIECTBIISITH JIOTHYECKYIO
oreparuio.




KOKCOXHMMHYECCKOTO IMPpOU3BOACTBA
B 6I>ITy U IIPOMBIIIJICHHOCTH.

KoMMYHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
1 TTO3HLINIO, apTyMEHTHUPOBATh U
KOOPJMHHUPOBATH €€ C MO3UIHAMH
NapTHEPOB B COTPYIHUUYECTBE MPH

15 denoun. JleMoHCTPpAIMHU. CTtpoeHnne MOJIEKYy bl U Xapaxmepuzosamsb 0COOCHHOCTH BEIPabOTKE OOIIEro peleHus B
O6beMHast MOJIeNTb MOJIEKYJIBI | (U3HYECKUE CBOMCTBA CTPOCHHUS U CBOIMCTBA heHOIA HaA COBMECTHOM HeSTeIbHOCTH
(enoia. PactBopumocts (dbenona. Bzaumuoe OCHOBE B3aUMHOTO BJIWSIHUS
(henoira B Boze npu BIIMSIHUE aTOMOB B aTOMOB B MOJICKYJI€, & TAKKE JIMYHOCTHBIE:
KOMHATHOM TEMIIEPAType U | MOJIEKYJIaX OPraHMYECKUX CHOCOOBI MOJyYEeHUs B 001aCTH 1. DOPMHPOBATH OTBETCTBEHHOE
IIpYU HarpEeBaHUM. BEIIIECTB Ha IpUMepe MpUMEHEHHUs (PEHOJIa C IOMOIIBIO OTHOLICHHUS K yYCHHIO, TOTOBHOCTH U
BzaumopeticrBue enona ¢ | dpeHona. XuMuueckue POIHOTO sI3bIKa U A3bIKA XUMHHU. CIIOCOOHOCTH, 00YYAIOIIUXCS K
pacTBOPOM IIEJIOYH U cBoOiicTBa (peHona, Habniooame u onucvieams CAMOPA3BUTHIO H CAMOOOPA30BAHHIO.
OpOMHO# BOJOH. NOATBEPKAAOIINUE JICMOHCTPALMOHHbIH XMMHYCCKUI | 2. dopMHpOBATH CIIOCOOHOCTD K
KauecTBeHHast peakus Ha | B3aUMHOC BIIWSIHHE SKCIIEPUMEHT. i
(dhenon ¢ XJ'IOpI/IEOM JKeje3a | aTOMOB: KUCJIOTHBIE Coémgdamb MpaBuUia Eiﬁggﬁ:iz}mm’ C?éiif?;f:g;gz
(. CBOICTBA, peaKInuu AKOJIOTHYSCKHU TPAMOTHOTO U 3a1a4 U IPOCKTHPOBAHUIO COOCTBEHHOM
rajJoreHupoOBaHUS, 0e301acHOro oOpaIeHus ¢ Y4eGHOI ACATEIBHOCTH.
mutpoBanus. [lonyuenue TOPIOYUMH U TOKCHYHBIMH
(enona nu3 BEIIIECTBAMH B OBITY U
KaMEHHOYTOJIbHON CMOJIBI U OKpY Karollen cpelie.
U3 npous- 600HbIX 6eH30a.
16 AJTbJICTHIBL. IIpousBoacrso u Xapaxmepuzoeamb PeryasiTupHbre:
JdemMoHcTpanuu. HCIIOJIb3OBAHUE 0COBEHHOCTH CBOMCTE 1. BHocuth HEOOXOAMMBIE KOPPEKTUBHI B
Monenu dopmansaeruaa u JEWCTBHE MTOCIIE €T0 3aBEPLICHUS Ha

(mmapocTep>KHEBBIE U
00BEMHBIE) MOJICKYJT
MeTaHaIsl ¥ dTaHasl.
O3HaKOMJICHHE C
KOJUIEKIIUEH

IUIACTMACC

H U31CIUI U3 HUX.
JladopaTopHbIe ONbBITHI. 8.
CaoiicTBa Gopmaibaerua.

CTPOUTEIBHBIX U
OTJIEIIOYHBIX MaTepHaIOB
Ha OCHOBE ITOJINMEPOB U3
(peromohopmansIeTUIHB
X CMOJI M UX aHAJIOTOB.
dopmanbaerua, ero
CTpOoeHHuE U QU3NYECKUE
cBolicTBa. Popmanun.
XHUMHUYECKHE CBOMCTBA
dbopmanpaerunaa:
TUJIPUPOBAHUE,
okucjenue. Peaxyuu
NOIUKOHOCHCAYUU.
l'omonornueckui psiz
aJbJIETUI0B, H30MEPHsI,
HOMEHKJIaTypa.
KauecTBeHHas peakuusi Ha

aleTayibJeruaa Ha OCHOBE
CTPOCHUS MOJIEKYJI, CIIOCOOBI
MOJIY4EeHHUS U UX 0071aCTH
MPUMEHEHHUS C TOMOIIBIO
POJTHOTO SI3BIKA M SI3BIKA
XAMUH.

Habnwooames, onuceieams u
npoeoouUms XUMAIECKUN
SKCIIEPHUMEHT.

Cobrrooams ipaBuia
9KOJOTHYECKH IPAMOTHOTO U
Oe3zomnacHOTo oOpaImeHus ¢
TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH B OBITY U

OKpY Karollen cpejie.

OCHOBE €ro OIICHKH U y4eTa XapakTepa
CIIEJaHHBIX OLINOOK.

2. OcymecTBIATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOLIINN KOHTPOJIb TI0
pe3yibTaTy | Mo CHOCO0Y JACHCTBHS;
aKTyaJbHBIH KOHTPOJIb HA YPOBHE
MPOU3BOJIBHOTO.

3. BelagBUraTh BEpCUU pelieHus
po0JIeMBI, 0CO3HABATH KOHCYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKECHHBIX
W MCKATh CAMOCTOSATENILHO CPEJICTBA
JIOCTHOKEHHS [EITH.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBate yCTOHUMBBIN y4eOHO-
MO3HABATEILHOTO HHTEPEC K HOBBIM
00IIMM cIIoco0aM peleHus 3a1ay.




aJbJICTUIHYIO TPYIIITY.
ITomyuenue
opmansaeruna u
aneTanbaeruaa

W3 COOTBETCTBYIOIIUX
cnupToB. [lonamue o
KemoHnax. Anvoezuowvl u
KemoHbl 8 Hpupooe.

2. ®opMHUpOBaTh YMEHHUS YCTaHABIMBATD
CBSI3M MEXJTy PEaIbHO HAOJF0TaeMbIMU
XUMUYECKUMU SIBJICHUSIMHU U TIPOLIECCAMU,
MIPOUCXOISIIIIIMHA B MUKPOMHDE,
O0O0BSCHATH MPUIHHBI MHOTOOOPa3HsI
BCIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
CcOCTaBa M CTPOCHMS, a TAKIKE
3aBUCHUMOCTH IIPUMEHEHHS BEIIESCTB OT MX
CBOICTB.

17 Kap06oHOBEIE KUCITOTHI. KapGOHOBBIE KUCIOTHI B Xapaxmepuszoeams 0COOCHHOCTH KoMMyHHKATHBHBIE:
Jdemoncrpanun. Monenu IIPUPOJIE U B GBITY. CBOMCTB KapOOHOBBIX KUCIIOT Ha 1. ApryMeHTHpOBATh CBOIO MO3ULHUIO H
(HlapOCTep)KHeBLIe u XUMHUYECKHUE CBOMCTBA OCHOBEC CTPOCHHsI UX MOJICKYII, a KOOpAWMHUPOBATH €€ C
00BEMHBIC) MOJICKYJT KapGOHOBBIX KHCIIOT B TaK)XEe CIIOCOOBI MOJIyYSHUS U MO3UIMSIMU MAPTHEPOB B COTPYTHIUYECTBE
MypaBbUHON U yKCYCHOM CPaBHEHHH €O CBOIICTBAMH 00J1acTH IPUMEHEHUS Mypasbunou | IpH BLIpa6S)TK€ 00111ero pemeHus B
kucyoT. O6pasubl COJISTHOM KHCITOTHI M YKCYCHOM KHMCJIOT C TIOMOUIBIO COBMCCTHOM JI€ATCIBHOCTH.

HEKOTOPBIX KapOOHOBBIX (B3auMoIeiicTRHE C POJHOIO A3bIKA U SI3bIKa XUMHH. 2. AIEKBAaTHO HCIIOJIb30BaTh PEYECBHIC
KHCJIOT: MyPaBbUHOM, METalIaM1, 0C- HOBHBIMH Paznuuams oO11ee, 0COOCHHOE U CpEIICTBA NI PELICHHS PA3TNIHBIX
YKCYCHOM, OJIEMHOBOM, OKCHIaMH, OCHOBAHHSMH, €IMHUYHOE B CTPOCHUH H KOMMYHMKATHBHBIX 33118, BIIaZICTh
CTEapHHOBOM, waesenesoll, comsiMu). YKCycHast CBOMCTBAaX OPraHUYECKUX YCTHOM U MICbMEHHOU PEYBI0; CTPOUTD
Oen30UHOt, TUMOHHOL. KHCJIOTA KaK ClIabhIii (Mypasvunou 1 yKCycCHOM KHCIIOT) MOHOJIOTHYECKOE KOHTEKCTHOE
OTHOIICHNE Pa3TMIHBIX JIEKTPOJIUT, HOHHBIE OTMCHIBATh U IPOBOJIUTH BBICKA3bIBAHHC_
KapOOHOBBIX KHCIIOT K YPaBHEHHs Peakuuii ¢ ee XUMHYECKHUI HKCIIEPUMEHT.
Boze. Ilomyuenue y94acTHEM. Cobrodamsb TipaBuia JInuHoCTHBIE:
CIIOKHOTO 3(pUpa PeakUHel | Peaknus sTepuUKaLHN. 9KOJIOTHUYECKH TPAMOTHOTO 1 1. YmeTs oneHnBaTh TPaBHIBHOCTS
sTepUpUKALUN. [ OMOIOTHYECKHIA PAL Oe3omacHOTo oOparie-us ¢ BEITIOJTHEHUS y4eOHOH 3a/1a4H,
JlaGopaTopHbie onbITHI. 9. IIPENEbHBIX TOPIOYNMH U TOKCUYHBIMHU COOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHHUS.
CaoiicTBa chyCHOP'I OJIHOOCHOBHBIX BE€IIECTBAMU B 61,1Ty u 2.AHaJII/ISI/IpOBaTB OMOIMOHAJIBHEBIC 5
KHUCJIOTHI. KapGOHOBBIX KUCIIOT, OKpYXKarolei cpese u COCTOSIHHS, OJYEHHbIE OT yCTCIIHOH

M30MepHs, HOMEHKIATYPA. HEOpPraHHUYECKHUX KHUCIIOT. (HeycreHomn)

TosyueHne Mypasounoii Habniodams, onucviéams u nposo- | AEATEILHOCTH, OLEHUBATh UX BIMAHUE HA

YKCYCHOM KHUCIIOT. UMb XUMUYECKUN DKCIIEPUMEHT. HaCTPOCHUC YCIIOBCKA.

Omoenvhvie npedcmagument Cobniooame npasuna

KUC- I0M UHO20 CIPOEHUS: 9KOJIOTHYECKH TPAMOTHOTO U

0JleuHo8as, JUHONEeBas, Ge3omacHoro oopareHus ¢

JUHONICHO8As, AKPUNOBAs, ropro1uMHu U TOKCHIHBIMUA

wasenesas, OeH30UHAS. BeIlleCTBaMHU B ObITY 1

OKpYKaloIiel cpexe.
18 CrnoxxHble 3QUpHI. PeryasiTUBHBIE:

’Kupsr.
JdemoHcTpanuu.
Komekuyst nuieBbIX
SKUpPOB U Macell.

N3ydeHue cocTtaBa KHUPOB.
JKupsl pacTUTEIBLHOTO U
JKUBOTHOT'O
IIPOUCXOXKIECHUS,
pa3nnyunsi B UX COCTaBE.

Xapakmepuzosamo
OCOOEHHOCTH CBOMCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJIEKYJI, & TaKXKe
KJIacCU(UKAIMH KHPOB TIO

1. IInanupoBathb cBOU IEHCTBUS B
COOTBETCTBHUM C ITOCTABIECHHON
3aa4ell U YCIOBUSAMH €€ peaiu3aliiu.




PactBopumocTs
JKHPOB B
OPTaHUYECKUX H
HEOPraHWYeCKHX
pacTBOpHUTETAX.
Hsrorosnenue MbLa.
Komnekmus o6pa3noB
MPUPOIHBIX MaXy9InX
3¢pUPHBIX Mace.
Kommexius Kuakux u
TBEPIBIX MOIOIITHAX
cpeactB. CpaBHEHUE
MOIOIIUX CBOUCTB
pacTBOPOB MbLIA U
CTHUPAIILHOTO
MMOPOIIIKA.
JlaGopaTopHbie onbIThI. 10.
CgoiicTBa xuposB. 11.
CpaBHEeHHE CBOHCTB
pacTBOpPOB MbLIA U
CTHUPAJIIFHOTO MOPOIIIKA.

T'unponus )XupoB u ux
oMbLUIeHHE. MbLal.
Cunmemuueckue moroujue
cpeocmea (CMCO).
OKonozuueckue acnexkmol
npumenenus CMC.
T'unpupoBaHue KUAKUX
)KUpOB. [Ipon3BoscTBO
TBEPABIX )KUPOB Ha
OCHOBE PaCTUTENIbHBIX
macen.llonstue o
CJIOHBIX d(pHUpax.
CnosxxHble 3pupbl
OITHOOCHOBHBIX
KapOOHOBBIX KHCJIOT U
OJHOATOMHBIX CIIUPTOB.
Hzomepus u
HOMEHKIAMYPA CLONHCHBIX
agupos. Peakuus
arepudukanuu. CI0KHbBIE
a3¢upsl B npupoae. XKupsr
KaK CJIO)HBIE 3(QUPHI
TJIUIEPUHA U BBICIIIUX
KapOOHOBBIX KHCIIOT.

WX COCTaBy U
MPOUCXOXKICHUIO U
MPOU3BOJACTBO TBEPABIX
>KHPOB Ha OCHOBE
pacTuTeNnbHBIX Macesl. Ha
OCHOBE peaKIuu
sTepuduKaInn
xXapaxmepu3oeams COCTaB,
CBOWCTBa M 001aCTH
TMPUMEHEHHUS CIIOKHBIX
3(hHUpOB.

Habnwoames, onuceieams u
Nnpo6oouUns XUMUYCSCKHUH
OKCTIEPUMEHT.

Cobnrooams ipaBuUIa
JKOJIOTHYSCKU TPAMOTHOTO U
0e30macHOTro O0paImIeHus ¢
TOPIOYUMH U TOKCUIHBIMU
BEIIIECTBAMU B OBITY U

OKpY Karollen cpelie.

Io3HaBaTeJbHbIE:

1. OcymecTBIATH BEIOOD

HaunOomnee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX
YCJIOBHH.

2. OcyliecTBIATh CpaBHEHHE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JIOTHYECKUX ONEPALHH.

KoMMyHHMKATHBHBIE:

1. CoBepiieHCTBOBAaTh YMEHUE
JIOTOBApUBATHCS M MIPUXOIUTH K 00IIEeMy
PEIICHUIO B COBMECTHOM JCATEIBHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOK MTO3UITHIO HA
YPOBHE MMOJIOKHUTEIBHOTO OTHOIIICHUS K
HIKOJIE, TOHUMAaHUS HEOOXO0IUMOCTH
YYeHUs1, BRIPAXKEHHOTO B MIPE00IafaHnn
y4eOHO-TI03HABaTEIbHBIX MOTHBOB U
MPEINOYTEHHN COIUATILHOTO criocoba
OLIEHKH 3HAHUU.
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VrieBoasl.
JdemoHcTpanuu.
Komnexkmust
KpaxMaJioCOJIep KAl
X MPOJAYKTOB ITUTAHUS
H TIPOJTYKTOB Ha
OCHOBE CaXapo3Hl.
Bzaumoneiicteue
TIIFOKO3BI U Caxapo3bl
C TUJIPOKCUAOM MeOU
(11).

JlaGopaTopHble ONbITHI.
12. CpoiicTBa
JII0KO3bI. 13.
CBoiicTBa Kpaxmara.

CocraB yriieBoJ10B, UX
HaXO0XKJCHHUE U POJIb B
pupoJie. 3HaueHUe
YIJIEBOJIOB B TEXHUKE,
OBITY, Ha TPOU3BOJICTBE.
Kiaccudukarus
YIJIEBOJIOB: MOHO-, IU- U
nostucaxapuabl. Cmpoerue
MOJIeKYIbl 2TIHOKO3bL.

JBOIICTBEHHOCTH
(pyHKIIMM OpraHUYeCcKOro
BEIIESCTBA HA IIpUMEpE
TITFOKO3BI
(ampaermgocoupT).
XUMHUYECKUE CBOMCTBA
TITFOKO3BI, IOKA3hIBAIOIITHE
JIBOMCTBEHHOCTH €€

Xapaxmepusoeams cocTaB
YTJCBOJIOB M UX
KJacCU(HUKAILIMIO HA OCHOBE
CHOCOOHOCTH K THJIPOJIU3Y.

Onucvléams CBOUCTBA
IJIIOKO3bI KaK BEHIECTBA C
JIBOMUCTBEHHOW (hyHKIIHEH
(ampperugocnupra).
Yemanasnusame
MEXIPEIMETHBIC CBS3H
XUMHUHU 1 OMOJIOTUH Ha
OCHOBE PaCKpbITHS
OMOJIOTUYECKOU POJIH U
XUMHUYECKUX CBOICTB
BaXXHEUIIUX MpPEICTaBUTEIIEH
MOHO-, IH- U
TMOJIUCaXapuIOB.

PeryasiTuBHbie:

1. CamocTosTeNnsHO OCO3HABATH MPUYHHEI
CBOETO ycIexa WM HeyclieXa 1 HaXOAuTh
CIOCOOBI BBIXO/Ia U3 CUTYalluu HEeycIexa.

Ilo3HaBaTeIbHBIE:

1. CTpouTth NTOTUYECKOE pACCYyXICHNUE,
BKJTIOYAFOITICE YCTAHOBJICHHE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

KoMMyHMKATHBHbIE:

1. ®opmynurpoBaTh COOCTBEHHOE MHEHHUE
Y TIO3HIINIO, ApTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ C TTO3UIHUAMHU
MapTHEPOB B COTPYIHUUECTBE MPHU
BEIpa0OTKE OOIIETo perIeHus B
COBMECTHOI I€STEIbHOCTH.




byHKIUH: TUIPUPOBAHUE,
B3aUMOJICHCTBHUE C
ruapokcuaom meau (1),
OKUCIICHHE
(pepmenmamusnoe,
peaKIus «cepeopsHOTro
3epkaia»). bpoxxenne
rioko3bl. PoTOCHUHTES.
®dpyxkmo3sa xaxk uzomep
entoxo3swl. Caxaposa Kak
MpeICTaBUTEIb
JIUCaxapuJioB.
Ilpouseoocmeo caxapa.
ITonucaxapunapl: Kpaxmad,
nesutronosa. CpaBHeHUE
HUX CTPOEHUS

u cBolicTB. KauecTBeHHas
peakuus Ha KpaxMadl.

Habnwooames, onuceieams u
npoeoouUms XUMUYCCKUIN
OKCIIEPUMEHT.

Cobooams IpaBuiIa
TEXHUKH 0€30ITaCHOCTH TIPH
paboTe B KaOWMHETE XUMHH.

JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIETIOCTHOE
MHPOBO33pEHHE: 0CO3HABATh
MMOTPEeOHOCTH ¥ TOTOBHOCTH K
camM000pa30BaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOSITEIbHON JAesITETbHOCTH
BHE IIIKOJIBI.

TEMA 4. ABOTCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUA
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AMuHBI. AHUIWH.
Jdemoncrpanuu. Mojaenu
(mmapo- crep>kHEeBbIE U
00BEMHBIE) MOJICKYIT
METWIaMUHAa U aHUJINHA.
dusnyeckue CBOMCTBA
aHWJIMHA: arperaTHoe
COCTOSIHUE, LIBET, 3amax,
OTHOIIIEHUE K BOJE.
BzanmoeiicTBue aHMIMHA
C KHCJIIOTaMH.
Bzaumoneiicteue
razoo0pa3HbIX METHUJIaMHUHA
U XJOPOBO- AOPOAA.
OTHolIIeHYE aHUIMHA K
OpoMHOM (MOTHOMN) BOJIE.
Komnexknus aHMIMHOBBIX
KpacuTeneu u npernaparoB
Ha OCHOBE aHWJIMHA.

IIpupomHbie kKpacuTeIn
KaK MpOW3BOJHbBIE
aaunuHa. OTKpBITHE U
CTPYKTypa aHWIIMHA.
AwmuHorpynmna. OCHOBHBIE
CBOMCTBA aHWINHA.
BpomupoBanve aHuInHA
(xauecmeennas peaxyus
Ha anuaur). Bzaumnoe
8AUSAHUE ATNOMOB 8
MONEKYIAX OP2AHUYECKUX
CcoeouHeHUll Ha npumepe
anununa. Ilomydenue
a"HunuHa. Peakus

H. H. 3uauna.

Xapaxmepuzosamsv
0COOEHHOCTH CTPOSHUS U
CBOMCTBa aHUJIMHA HA YEHUS
1 00J1aCTU MPUMCHEHHUS
aHWIIMHA C TIOMOIIHIO
pOIHOTO sI3bIKa

U SI3bIKA XUMHUH.
Habnrooams u onucvieams
JIEMOHCTPAITMOHHBIN
XUMHUYECKUUN DKCIEPUMEHT.
Cobrrooams ipaBuia
JKOJIOTHYECKHU TPAMOTHOTO U
Oe3omacHOTro OOpaneHus ¢
TOPIOYHMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U

OKpY Karollen cpejie.

PeryasitTuBubie:

1. Bnagets 0OCHOBaMH CaMOKOHTPOJIS,
CaMOOLICHKH, PUHATUS PEIIECHUN 1
OCYIIECTBIIEHUSI OCO3HAHHOTO BBIOOpa
B yueOHOM U TTO3HABATEIbHON
JIEATEIIbHOCTH.

2. Be1bop Hanbonee 3¢ heKTHBHBIX
CIoco00B pelIeHUs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBH.

Ilo3HaBaTeIbHBIE:

1. YMeerT BBIIOIHATE JTOTUYECKHE
JIEHCTBUS aOCTparupoBaHusi, CpaBHEHUS,
HaXO0XJICHUS OOIIUX 3aKOHOMEPHOCTEH,
aHaymM3a, CHHTE3A.

2. BHOCUTE HEOOXOIUMBIE JOIIOIHEHUS U
KOPPEKTHUBHI B IUIaH U CIIOCOO JICUCTBUS B
Clly4ae PacxXOoKIACHHUS ITAJIOHA C
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AMUHOKHCIIOTBIL.
JdeMoHcTpanmu.
ArnteuHsle penaparsl,
cozeprkaiye
aMHUHOKHCIIOTHI.
YakoBku OT
MIPOYKTOB,
comeprKamux
aMUHOKHCJIOTHI U UX
conu (MpOAYKTHI
MMUTaHUA,
cojieprKalue
BEIIIECTBA C KOJaMH
E620 — rayra-
MHHOBas KUCJIOTA,
E621 — rayramu- Hat
Hatpust, E622—525
— IJIyTaMH- HaThbl

AMMUHOKAaINpPOHOBAas
kucnora. I[lomuaMugHeIe
BOJIOKHA, KaIlpoOH.
Peakmusa
HOJIMKOHICHCAIH1H.
Tlonusmue 06 amuoax
KapOOHOBbLIX KUCTIOM.

IToustue 00
aMHHOKMCIIOTAaX.
AMHPHOKHCIIOTEI KaK
OU(pYHKIIHOHATLHBIS
aMmdoTepHbIC COCTUHCHUS.
dusngeckre cCBOMCTBA
aAMHHOKHCIIOT.
Ocobennocmu
ouccoyuayuu AMUHOKUCIOM
6 BOOHBIX PACMBOPAX.
Bunonsprole uonwt.

Onucwléams CBOMCTBA
aMHUHOKMCIIOT KaK
OU(pYHKIIMOHATHLHBIX
aM(OTEepHBIX COCTNHECHUHN.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3HU
XUMUU

U OMOJIOTMH Ha OCHOBE
PacKpBITHS OHOIOTHICCKON
pOJIM U XUMHUYECKUX CBOVCTB
aMUHOKHMCIIOT.

Habnrooams u onuceleams
JIEMOHCTPALIMOHHBIA XUMHUYECKUHN
SKCIICPUMECHT.

pEeabHBIM JIEHCTBHEM U €T0 MPOTYKTOM.

KoMMyHHUKATHBHBIE:

1. TlpuHUMATE MO3HIKIO COOECETHHKA,
MMOHUMAsI TIO3UIIHIO JIPYTrOro, pa3indaTh B
€ro peyu: MHEeHHE (TOUKY 3peHHS),
JTIOKA3aTeNIbCTBO (ApPTyMEHTHI), (PaKTHI;
TUIOTE3bI, AaKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBWIIaAX U
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBUHM C TIOCTaBJICHHOU Iepet
IPYIIION 3a1a4ue.

JIMYHOCTHBIE:

1. JleMOHCTpHpOBATH MHTEIUIEKTYaJIbHbIC
Y TBOpPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00YUICHUIO,
TMMO3HABATCIIbHBIC MHTCPCCHI U MOTHBBEI,

JIPYTHX METAJIJIOB, Kraccuduxarms u HaMpaBJICHHBIC HA H3YYCHHE TIPEIMETA;
E640 — rmmnun, E641 HOMEHKIATYPA OCO3HAIOT LIEHHOCTh 3JI0POBOTO U
— JICUIINH). AMUHOKHCIIOT. 0e30macHOro 00pa3a JKHU3HH.
JokaszarenbcTBa Jlunermubr. [enrumnas 2. ®opMUpOBaTh aJCKBATHYIO
aM(pOTEepHOCTH cBs13b. CIOCOGE CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U
aMHUHOKHCIIOT. HOJTyYeHHsT AMHHOKHCIIOT. y4eOHOW MOTHBAIUH, aJICKBATHOE
AMHHOKHCIIOTH! B IPUPOJIE, pearupoBaHue Ha TPYAHOCTH.
ux buonocuyecKkas ponb.
Hezamenumoie
AMUHOKUCTIOMDL.
22 benku. Bbenku kak 6uonoauMepsl, Onucvieams CTPYKTYPBI U PerynsiTubHbie:
JleMOHCTpaLUH. UX cTpoeHHe (IepBUYHAs, CBOMCTBA OEIKOB KaK 1. YuuThes HCTIOB30BATh CBOM B3IIIA/IBI
JleHaTypanus pacTBopa BTOpHYHAsS U TPETUIHAS OHMOIIOJIMMEPOB. Ha MU 1151 O0BACHEHHS PA3IIHIHBIX
KypHHOTI'0 OeJIKa 1oz CTPYKTYPHI), XUMHUISCKHUE Yemanasnueame CUTYalUid, PEIICHNs] BO3SHUKAFOINX
IEVCTBUEM CBOMCTBA (IEHATYypaIus, MEXKIIPEIMETHBIC CBSI3H npO0JIEM 1 U3BJIEYEHHUS KUSHEHHBIX
TEMIIEPATypPBHI, TUJIPOJIN3, KAUECTBEHHBIE XHUMHU ¥ OUOJIOTUU Ha YPOKOB.

pacTBOpOB coJier
TSDKEJIBIX METAIJIOB U
sta”oja. ['opeHue
OTUYBErO nepa,
IIEPCTAHON HUTHU U
KyCOUYKa HaTypajbHOM’
KoxHu. [[BeTHBIE
peaKIuu OEJIKOB.

peakuu — OuypeToBas U
KCAaHTONIPOTEUHOBAS).
Buonornueckue pyHkunm
OEJIKOB: CTPOUTEIIbHAS,
(epmenTaTuBHas,
3aIUTHAs, MPAHCNOPMHAS,
CUCHATIbHAS

u op.

OCHOBE PacCKpbITHS
OHOJIOTUYECKOU POJIH U
XUMHWYECKHX CBOWCTB
O€EJIKOB.

IIposooums, nabaooams u
onucsvléams XUMHUIECKAH
3KCIICPUMEHT.

2. Onpenensrs Nocie0BaTeIbHOCTh
MIPOMEKYTOUHBIX LIEJei

C YYETOM KOHEYHOTO Pe3yJIbTara;
COCTaBJIATH IJIaH M IOCJIEA0BATEIHLHOCTh
JICHCTBHH.

Ilo3HaBaTeJbHbIE:

1. ®opmupoBaTh yMEHHUS YCTaHABINBATH
CBSI3M MEXJTy PEAbHO HAOII01aeMbIMU




JlaGopaTopHbie onbITHI. 14.
CgolicTBa OEIKOB.

XUMHWYCCKUMU ABJICHUAMU U IIPOLECCAMU,
MMPOUCXOAAIINMU B MUKPOMUPE,
O0OBSICHITH IMPUYINHBI MHOFOO6paBI/I$I

23 ITonsTne JIHK u PHK kak Onucwvléamsb CTPYKTYpPY U
O HyKJICMHOBBIX KUCIJIOTaX. ouomnonumepsl. OOmas COCTaB HYKJIICMHOBBIX KUCIIOT gelgeCTB'
Temoncrpamun. Mojiens cXeMa CTPOCHHS KK [I0/THHYKIICOTHIIOB. . CaMOCTOSTEIHHO OCO3HABATH IPUUMHBI
mouekynbl JJTHK. O6pa3mst HykjieoTnaa. CpaBHEHUE Yemanaenusamo giﬁiﬂ%}i?;’;i;gﬁ;:ggH:E;;;axc?ii?
IIPOJYKTOB, IIOJYYE€HHBIX U3 | CTPOEHMS, HAXOXK/ICHUE B MEXKIPEIMETHBIC CBSI3HU KoMMYHHKATHBHbE: Y 4 '
TPaHCTE€HHBIX GHOpM kierke u ¢pyaknuit JJHK n XUMHU U OUOJIOTUU Ha 111 6'
pacTeHUil U )KUBOTHHIX. PHK. Buowi PHK u ux OCHOBE PaCKPBITHS - 111aHupoBaTh y4€OHOE
JlekapCTBEHHBIE CPEACTBA U | yHKyuU. OUOIOrMYECKO POITH ITHX COTPYAHHICCTBO € yHHTCICM I
npenaparthl, U3TOTOBICHHBIC | [lonamue o GuomexHorocuu KHUCJOT B TIEpEAyYe U CBepCTHHKaMH.'
C OMOIIBIO T'eHHOU U ee UCNoNb308aHUe. XpaHEHUH HaCJIEICTBEHHOU JIHAHOCTHEIE:
MHOKEHEPHH. Tonsmue o 2ennoi HHbOPMAITHIL. 1. HpI/IMeHHTf, MTOJTyYeHHbIC 3HAHUS B
uHOICeHEDUL, MTOBCETHEBHOW KU3HMU.
Tennomoduduyuposansie 2. Pa3BuBaTh ClIOCOOHOCTH K CAMOOIICHKE
HPOOYKMbL. Ha OCHOBE KPUTEPH3 yCIIEIIHOCTH
y4eOHOU AESITETFHOCTH.
24 I'enernueckas cBA3b MEXAY | [JoHaTHE O FeHETUUYECKOM YVemanaenueams PeryasiTuBHbie
KJIacCaMH OPraHHYeCKnX CBSI3H B3aHMOCBSI3b MEKIY 1. ®opmynupoBaTh yaeOHBIE 3a7a1H KaK
COCIIMHEHUH. W TEHETHYECKOM PSIIE Ha COCTAaBOM, CTPOCHUEM U [Iaru JOCTKEHUS MTOCTABICHHON IEH
npuMepe CBOMCTBAMHU IIPEICTABUTEIICH ACATCIIEHOCTH.
B3AHMOTIEPEXOIOB MEKITY KIIACCOB yITIEBOLOPOIOB U 2. BeibupaTh U3 MpesioxKeHHbIX U
KITACCAMH YTIIEBOIOPOJIOB KHCIIOPOJ- 1 CaMOCTOSITENTbHO UCKATh
W KHCITOPOJI- 1 a30TCOIEPIKALLIIX CpeCTBa/PeCypChl JUIs PEIeHUs
a30TCOAEPIKAIINX coenuneHuii. Onucvieams 3a/1a4/IOCTHKCHIS LCIIH.
COEMHEHNIA. FeHETHYECKHUE CBSI3U MEXKIY Ho3napaTeabHbIe
ViumiocTpanmst KJIACCAMH yTIIEBOLOPOIOB C 1. Ctpouth paccyvmz[eﬂne OT 00mMX
FeHETHYCCKOMN CBSI3H Ha IIOMOILIBIO POJHOTO S3bIKA 3aKOHOMEPHOCTEH K JACTHBIM ABJCHHAM 1
T — A3BIKA XVIMUHA. OT YaCTHBIX SBJICHUN K OOIIHM
COEIMHEHUN pa3JINYHbIX 3aKOHOMEPHOCTSIM.
KITACCOB, CONMEPIKATINX [IBA 2. Co3naBaTh BepOaJIbHBIC,
ATOMa yTJIepora. BEIICCTBEHHBIE U UHPOPMAIIMOHHBIE
Jlemoncrpamn. Tlepexor: MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
YTAHOJI - STHIICH — XapaKTEPUCTUK OOBEKTA.
N ——— KoMMyHMKATHBHBIE
25 MpakTuyeckas Pentenue S5KCIEPUMEHTANBHBIX | [7h0600ums, nabaiodams u L. (DOPMUPOEBATE YMEHII CyATE
YUHUTENS, BECTU JUAJIOT C YIUTETIEM U
padora Ne 1 3azad 1o HHCHTHq’HKaHHHU onucwvléams XUMAYECKUN JIPYTHMH YHAIIIMHCS.
«U nenTrduKanus OpraHUYCCKUX COCTUHCHUU. OKCTIEPUMEHT TSI JIMYHOCTHEIE
OpraHMHCCKHUX HOATBCPAKACHIS CTPOCHHS 1 1. BBINOJIHATE CAMOCTOSTENBHBIE
COCZIUHEHUI. CBOMCTB Pa3jIMYHbBIX

OpPraHUYCCKUX COCZ[I/IHGHPIIZ,

MOCTYIKH U JEHCTBHS (B TOM YHCIE
PYKOBOJSILETO IUIaHA), IPUHUMATh




a TakKe UX WJICHTU(PUKAITUN
C TOMOIIBIO KAUYECTBEHHBIX
peakiui.

OTBETCTBCHHOCTD 3a UX PE3YJIbTATHI.

26 O6o6menne u Knaccudukanus kuciopoa- u Knaccuguyuposame
CHUCTeMaTHU3alHs 3HAaHUH O a30TCoJIepKAIIHNX KHCIOPOJ- U
KHCJIOPOJI- U OPraHMYECKUX COCAMHCHUH [0 | g307c0neprKamue
a30TCoJIepKaIHNX HaJIMYHIO QYHKIIMOHAIbHBIX OpPraHNYeCKNE COCANHEHNS
OpraHu4eCcKHUX rpynn. CocraBiaeHue GOPMyI U | o gaauguio
COEIMHEHUSIX. Ha3BaHUM KUCIOPOJ- U (pyHKLMOHAIBHBIX TPYIILL
430TCOoACpKAIINX . Cocmasnsams GOpMyIIbl U
OPraHUYEeCKUX COCAMHCHUM, UX | napaTh Ha3BAHUS KHCIOPOJI-
TrOMOJIOTOB M U30MEPOB. 1 a30TCONEPIKALLIM
CBoiicTBa IpencraBuTeei OpPraHHYeCKUM
BKHEHIINX KIACCOB ITHX coenuHeHUsIM. Onucvieams
COCIMHEHUH, HX MOJTydeHHUE U CBOIiCTBA NpeACTaBUTEIEH
npuMeHenue. I'eneTnueckas BaKHEHIINX KIIACCOB DTHUX
CBA3bE MCXAY pa3INIHBEIMU COEIVHEHUH, UX MOIyUEeHHUE
KJIaCCaMM KHCJIOPOA- U Y IPUMEHEHHUE C TIOMOILIBIO
a30TCOAEPAKALINX OPTaHHICCKHX | poIHOTO A3bIKA U A3bIKA
COCAMHCHUHA W yIIICBOAOPOIOB. | xpymun. Yemanasiusamo
IloaroroBka K KOHTPOJILHOM TFEHETUYECKYIO CBSI3b MEXIY
pabote. Pemenue pacueTHbIX PasINUHBIME KIACCaMU
sanaqd. KHCIIOPOJI- U
a30TCoJIepKaIHNX
OPraHUYeCKUX COEUHEHUN U
YTJIEBOJIOPOJIOB.
27 KonTpoabHas padora Ne 2

I10 TCMC «KI/ICJ'IOPO)I- u
asoTcoacpxKalme
OpPraHUYCCKHUEC BCUICCTBa»

IIposooums pediiekcuro
COOCTBEHHBIX JIOCTH)KCHUM B
MMO3HAHUHU XUMHUH
YIIJIEBOJAOPO/IOB, & TAKKE
KUCJIOPOJI- U
a30TCo/IepIKaIUX
OPraHNYCCKUX BCIICCTB.
AHnanuzuposamuv pe3ynbTaThl
KOHTPOJIbHOM pabOThI U
BBICTPAMBATh MTyTH
JIOCTHIKEHUS JKEITAeMOTO
YPOBHSI yCIIEIITHOCTH.

PeryasiTuBHble

1. BnageTh HaBBIKAMHU OpPTaHU3AITIH
y4eOHOMU ACSITeTbHOCTH, CAMOKOHTPOJIS U
OLICHKH PE3yJIbTaTOB CBOEH
NeATCITLHOCTH.

2. O0OCHOBBIBATH IIECTICBBIC OPUCHTUPHI U
MPUOPUTETHI CCHIIKAMU Ha IICHHOCTH,
YKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO
MOCJIEI0BATEILHOCTD IIATr0B.
ITo3HaBaTeJbHbIE

1. BHOCUTBH HEOOXOIUMEBIE TOTOTHCHUS 1
KOPPEKTHUBHI B IDIaH U CIIOCOO JICHUCTBUS B
cy4ae pacxXoXKJICHHUS 0XKHIaeMOT0
pe3ynbTaTa IeUCTBUS U €r0 PeaIbHOTO
MPOAYKTA.

2. HaGmronaTh, BEIABUTATh TUITOTE3BI,
JIeNaTh YMO3aKIIOUCHHSI, IPOSBIISTh
CaMOCTOSITETFHOCT B IPUOOPETEHUHU
HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHM.
KoMMVYHMKATHBHbIE

1. CoBeprieHCTBOBaTh
KOMMYHUKATHBHYIO KOMITIETEHTHOCTD,
BBICTYIAs MepeJl OTHOKIACCHUKAMH,
OTCTanBas U 00OCHOBBIBAsI COOCTBEHHYO
TOYKY 3pSHHS, YBAKATh MHEHUE
OTIOHEHTA MPH 00CYKICHUU BOIIPOCOB.
2. YcTraHaBIMBaTh U CPAaBHUBATH Pa3HbIC
TOYKH 3pPEHUs, TpexIe 4YeM MPUHUMAThH
pElIeHus U 1eaTh BHIOOP.
JINYHOCTHRBIE

1. ITornmaTs HEOOXOAUMOCTD
OCO3HAHHOTO BBIOOPA WHAMBHYyaTHbHON
00pa3oBaTeNbHON TPACKTOPHH B
JanbpHeNeM 00ydYeHuH 1
po(heCCUOHATBHOM IEATEIEHOCTH.

TEMA 5. XUMUA U XNU3Hb
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IImactmaccel u
BOJIOKHA.
JdeMoncTpanun.
Konnekusa
CUHTETHYSCKUX U
HCKYCCTBEHHBIX
TIOJTUMEPOB,
MJ1acTMAacCC U U3AEIIUN
n3 HuX. Koyutekus
CHUHTETUYECKHUX U
HCKYCCTBEHHBIX
BOJIOKOH W U3JICITUI
N3 HUX.
Pacno3znaBanue
HaTypaJbHBIX
BOJIOKOH
(x10mMIaTOOYMaXKHOTO
U JIbHSHOTO,
IIEJIKOBOTO U
MIEPCTSIHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (alIeTaTHOTO,
BHUCKO3HOT0) 1O
OTHOIIICHUIO K
HarpeBaHUIO U
XUMHUUYCCKUM
peakTuBam
(KOHIIEHTPUPOBAHHBI
M KHUCJIOTaM U
e04am).

JladopaTopHbIe ONBITHI. 15.

3HaKOMCTBO ¢ o0Opa3iaMu
IJIACTMACC, BOJIOKOH U
Kay4JyKOB.

TTonmumepuzanus u
MMOJIMKOHICHCAITHS KaK
CIIOCOOBI MOTYyYECHHUS
CHHTETHYECKUX
BBICOKOMOJICKYJISIPHBIX
coenquHeHui. [lomyuenue
HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COEIVHEHUH XUMHUYECKON
MoauduKarmen

MPUPOJTHBIX TTOJIUMEPOB.
CTtpoeHNE TOITUMEPOB:
JUHEWHOE,
MPOCTPAHCTBEHHOE,

ceryaroe.

ITonsATHe 0 mnacTmMaccax.
TepMoriacTuuHbIE U
TEPMOPEAKTUBHBIC TTOJTUMEPHI.
OtnaenbHbIC IPEICTABUTEIIN
CHHTETHYCCKUX U
HCKYCCTBEHHBIX MOJUMEPOB:
(peronodopmansaeruaabIe
CMOIJIBI, TOJIMBUHUIIXJIOPH/I,
tedIoH, nemnynous. [Toastue o
XAUMHUYECKUX BOJIOKHAX.
HatypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbBIC BOJIOKHA.
Knaccudukanus u oTnenbHbIC
MPEJICTABUTETH XUMHUYCCKHUX
BOJIOKOH: alleTaTHOE
(TpualieTaTHBIN HIENK) U
BUCKO3HOEe BOJIOKHA,
suHUAXTIOpUOHBLE (XIOpUH),
noaurumpunvHole (HUMpPOH),
noauamuonvle (KanpoH, HAUIOH),
noausgpupnoie (rascan).

Xapaxmepuzoseams peakuu
MMOJIUMEPHU3aLUH U
MMOJIMKOHIEHCAIIUH KaK
COCOOBI MOTYYECHUS
CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX
coequHeHU. Onucvieams
OTACNBHBIX IPEACTaBUTEIICH
IUTACTMAcC M BOJIOKOH, UX
CTPOCHUE U KIJIaCCU(PHKAIIUIO

C TTOMOIITBIO POJHOTO SI3BIKA
U SI3BIKA XUMUU.

PeryasiTuBHbIe:

1. YauTbCs UCTIONB30BaTh CBOH B3TJISIIBI
Ha MUP JJIs1 OOBSICHEHUS Pa3IMYHBIX
CUTYyaluH, PeLICHNUs] BO3HUKAIOIINX
npobJeM U U3BICUCHUsS! KU3HEHHBIX
YPOKOB.

2. Paboras mo mtany, CBEpSITh CBOU
JIEUCTBUA C LIEJIbIO U, TPU
HEOOXOTUMOCTH, HCIIPABIISITH OLIHOKH
CaMOCTOSITETIBHO.

Ilo3HaBaTe/IbHbIE:

1. CamocTOSITENBHO OCO3HABATH PUYHHBI
CBOETO ycIexa WIH HeyclieXxa U HaXOAUTh
crocoOBI BBIXO/Ia U3 CUTYaLlH HEeycIexa.
2. @opMHUpOBaTh YMEHUS O€30TacCHOTO U
3¢ (HEKTUBHOTO MCIIOJIb30BaHUS
mabopaTopHOTO 000PYAOBaHUS.

KoMMyHMKaTHBHBIE:

1. [TnanupoBats yueOHOE
COTPYAHUYECTBO C YUYUTENIEM U
CBEpPCTHUKAMHU; BIIAJIETh
MOHOJIOTHYECKON M qUajJorndecKkoi
(hopMaMu pevr B COOTBETCTBHU C
HOPMAaMH POJHOIO SI3bIKA; BBIPAXaTh
CBOM MBICJIHU C JJOCTAaTOYHOM
MTOJTHOTOH M TOYHOCTBIO.
JIMYHOCTHBIE:

1. IlpuMeHATH MOTYYCHHBIEC 3HAHUS B
MMOBCEIHEBHOM JKU3HH.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTh K CaMOO0OPa30BaHHUIO, B TOM
YHUCJIE U B PAMKaX CaMOCTOSTEIbHOU
JIeSTCIIbHOCTH BHE IIKOJIBL.

29

DepMEHTHI.
JdemoHcTpanuu.
JlexapcTBeHHBIE
CpeACTBa,
coeprKaIme
(dhepMeHTHI:

Ilonsitue o pepmenTax
KaK OMOJIOTHYIECKUX
KaTam3aTopax OeJIKOBOU
npupoasl. OcoO0eHHOCTH
CTPOEHUSI U CBOMCTB
(CEIeKTUBHOCTD U

Ha ocHoBe MexXnpeaMeETHBIX
CBs3eil ¢ OuoJiorueun
ycmanaeaueamosb 06Luee,
0CO0EHHOE U €AUHUYHOE IS
(bepmeHTOB Kak
OMOJIOTUYECKHUX

PeryasiTuBHbIe:

1. HaxoauTh 1OCTaTOYHBIC CPEACTRA IS
BBITIOJTHEHUS yUeOHBIX JCHCTBUN B
M3MEHSIOLIEHCS CUTYalluy W/WIK TIpU
OTCYTCTBHH TJIAHUPYEMOTO pe3yiIbTaTa.
2. HaGmoath ¥ aHaJIM3UPOBATh CBOIO




«Ilenicun», «Me3umy,
«Decranm»

u ap. CtupaiabHbIe
MMOPOIIKHU (YIAKOBKH),
cojziepxkariue (epMEHTHI.
JleficTBUE CHIPOTO U
BapeHOTO KapToh e WIIn
Msica Ha pacTBOP IEepoKCcHIa
BOJOpPO/IA.

3¢ HEeKTUBHOCTD,
3aBUCUMOCTH JICHCTBUS OT
Temriepatypbl U pH cpenst
pacTtBopa) hepMEHTOB 10
CpPaBHEHHUIO C
HEOPraHUYEeCKUMU
KaTaJiu3aTopaMmu.
3HadyeHrue PepMEHTOB IS
KU3ZHEACITSIIHHOCTH
JKUBBIX OPTaHU3MOB.
IIpumenenne pepMeHTORB
B MIPOMBINIUICHHOCTH.

KaTajan3aTopoB.

Packpvleams ux poiib B
OpraHu3aluu >KU3HU Ha
3eMiie, a TaK)Ke€ B MHUIIEBOH U
MEIHUITMHCKOM
MPOMBIILICHHOCTH.

y4eOHYIO U TT03HABATEILHYIO
JIEATELHOCTD U IEATEIBHOCTD PYTHX
oOyyaromuxcs B mporecce
B3aUMOIPOBEPKHU.

ITo3HaBaTeJbHBbIE:

1. Jenath BHIBOJ Ha OCHOBE
KPUTUYECKOIO aHAJIM3a Pa3HbIX TOYEK
3pEHUs, OATBEPKAATh BBIBOJ
COOCTBEHHOH apryMeHTalueH nin
CaMOCTOSITEJIbHO TOTy4YEeHHBIMU
JTaHHBIMHU.

2. CTpouTh 10Ka3aTenbCTBa B OTHOLICHUN

30 Burtamunbl. JIeMOHCTPAUMHE. | [[ogarie 0 BUTAMIHAX. Ha 0CHOBE MEXIIPEIMETHBIX BBIIBUHYTHIX THIIOTE3 U
OO0pa3subl BATAMUHHBIX HopMBI IOTpe6IeHus CBS3EH ¢ GHOIOrHe (bopMyIHpoBaHUE BBIBOJIOB.
MpernaparoB, B TOM YHCIIE BUTAMUHOB U X packpwieame KomMmyHukaTuBHbI€:
MMOJINBUTAMHHBI. dynkmmm. [ousTHE 06 GHOJIOTMUECKYIO POJIb 1. Opranu3oBbIBaTh yueOHOE
dotorpadpuu KUBOTHBIX U ABUTAMIHO3aX BUTAMMHOB M MX 3HAUYCHIE B3aHMOJIECTBHE B IpyIIIe (ONpeaesITh
< 2
JFO/ICH ¢ pa3sIMIHBIMU FUTIOBHTAMUHO3AX, JUISL COXPaHEHHS 310POBbSL 00IIe [eTH, pactpeeNsiTh POy,
hopmamu aBUTAaMHUHO30B. THIEpPBATAMHHO3aX YeJOBEKA. JIOTOBapUBAaTHCS APYT C APYTOM U T. II.).
HcneiTanue cpeabl Knaccnduramus 2. Y4uTHIBaTH U KOOPANHHPOBATH
pacTBopa acKOpOMHOBOM BUTAMUHOB OTIMYHBIC OT COOCTBEHHON MO3ULIMH
KHUCJIOTBI Butamun C Kak IpeIcTABHTENb JIPYTUX JIOJIEH B COTPYIHUYECTBE.
BOJIOPAaCTBOPUMBIX BUTAMHHOB JIn4HOCTHbIE:
U BUTAMHH A Kak 2. ®opmupoBanue yueOHO-
Tpe/ICTABUTEh M03HABATEILHOTO HHTEpECa K HOBOMY
YKMPOPACTBOPUMBIX BUTAMUHOB. yuebHOMy Matepuay HfHOCO6aM
pelIeHust HOBOW YacTHOM 3a1ayH.
31 I"'opMOHBL. PeryasiTuBHbIC

JdemoncTpanuun. VcnbiTanue
anTEeYHOTO TIperapara
WHCYJINHA Ha OeJIoK.
Komnexmus ropMOHaIBHBIX
peraparos.

ITonsATHE O rOPMOHAX KaK
OMOJIOTUYECKH aKTUBHBIX
BEIIIECTBAX,
BBITTOJIHAIOIINX
SHAOKPHUHHYIO PETYISIHIO
KU3HEAEITEIbHOCTH
opranmusMoB. Baxxneimune
CBOMCTBA TOPMOHOB:
BBICOKAs
dbuznonornyeckas
aKTUBHOCTBD,
JVCTAHIIMOHHOEC JICHCTBHE,
ObICTpOE pa3pylIeHUE B
TKaHsX. OTaenbHbIe
NPEACTABATEIIH TOPMOHOB!:

Ha ocHoBe MexXnpeaMeTHBIX
cBsA3ell ¢ OnoJioruen
PAcCKpbleamb XUMUIECKY IO
MMPUPOAY TOPMOHOB B UX
pOJIb B OpTaHU3aAINH
TyMOpajlbHOU perysiuuu
JIEATEeIILHOCTH OpTaHu3Ma
YeJIoBEKa.

1. ®opmynupoBaTh yueOHBIE 3aa91 KaK
Iary JTOCTIKEHUS TIOCTaBIEHHON TeNTn
JIeSATeIbHOCTH.

2. OTOupaTh MHCTPYMEHTHI JJIS
OLICHUBAHUS CBOEH JESITENbHOCTH,
OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH
JIeSITEIbHOCTH.

Ilo3HaBaTeJIbHBIE

1. Ctpouts paccykiaeHue oT 00IIrx
3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSAM U
OT YaCTHBIX SIBIICHUU K OOIIINM
3aKOHOMEPHOCTSIM.

2. Co3naBath BepOabHEIE,
BEIICCTBEHHbIC U HH(POPMAIIMOHHBIC




WHCYJIUH U aIpeHanH.
IMpodwunakTuka caxapHOTO
nuabera. [lousmue o
CIMEepPOUOHBIX 20PMOHAX HA
npumepe noJlo8blx 20PMOHOS.

MOJICIIH C BBIICTICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA IS
OTIpeICIICHUS CIIOCO0a PEIICHUS 3a/1a4U B
COOTBETCTBUU C CUTYyaIUEl.
KoMMyHHKATHBHDLIE

32 JlexapcTEa. JlekapcTBeHHAss XUMUS: OT Packpvieams ponb IeKapCcTB 1. KoppexTHO 1 apryMeHTHPORAHHO
ATPOXHMHH H OT hapMaKoTepaIuH 10 OTCTanBaTh CBOIO TOUKY 3PEHUS, B
dhapmakoTepanuu 10 XUMHUOTEPaIuH. AMCKYCCHH yMCTh BBIIBHTATE
XAMHUOTEPAIuH. Ocsausams HOPMBI KOHTPapryMeHTE, MepedpasuposaTh
AHTUOHOTHUKH U 9KOJIOTHYECKOTO U CBOI0 MEICIE (BI3/ICHHE MEXAHHIMOM
ICOaKTEpPHO3. 0e301racHOTO OOpaIIeHus ¢ SKBHBAJICHTHBIX 3aMH).
Hapxotuueckue JIECKapCTBEHHBIMU 2. JlorosapuBathea 1 TIPHXOLUTE K
BemectBa. Hapkomanwsi, nperaparaMmu. obieMy PEICHUIO B COBMECTHOHR
O6opbba c Hell u Dopmuposams BHYTPESHHEE ACATCIPHOCTH, B TOM THCIIC B CUTyallnn
podUIAKTHKA. Y6 CHHE O CTOJKHOBEHHSI HHTEPECOB.
Jdemouncrpanuu. Jomaninss, HENPUEMIIEMOCTH JaXe JIHGHOCTHEIE
maboparopHas u OITHOKPATHOTO TIPUMEHEHHUS 1. Bomonass CaMOCTOSTCITBHBIC
aBTOMOOWIIFHAS AITEYKH. HapKOTHYECKHUX BEIIECTB. HOCTYNIKW W ICHCTBHS (B TOM HCIIe

PYKOBOJSIErO IUIaHa), IPUHUMATh
OTBETCTBEHHOCTD 32 UX PE3YyJIbTAThI.
33 MpakTHueckas Pemenne sxcnepuMeHTanbHBIX [IpOBOIUTE, HAGTIONATH 1 PeryasiTuBHble:
paGora Ne 2 3aJ1a4 Ha pacro3HaBaHUE OIHCEIBATD X MUYUCCKI 1. BeigBurates Bepcuu perieHus }
«PacrosHaBaHme miacTmace | W1ACTMAcC (MONUSTHIICHA, SKCTIEPUMEHT JUTS Mpo0OJIeMBl, 0CO3HABAaTh KOHEYHBIH
¥ BOJIOKOHY. HOJMMBHHIIXJIOpHNA, . UASHTU(PHUKAIINY T1aCTMACC pesyJibTar.
(dhenonodopmanbrerugHon) u ¥ BOTOKOH ¢ HOMOIIBIO Ilo3HaBaTe bHBIE:
BOJIOKOH (XJIOIT4aTO0yMa>KHOTO, KAYECTBEHHBIX PEAKIIHIL. 1. CrpouTth paccyxaeHue Ha OCHOBE
BUCKO3HOTO, alleTaTHOT O, CpaBHEHHS IPEJMETOB U SIBIICHHH,
KarpoHOBOT'0, U3 HATypaJIbHOU BBIJIETISISL TIPH 3TOM OOIIME MPU3HAKY.
IIEPCTH U HATYPaJIbHOTO KoMMyHUKATHBHBIE:
I11eJ1Ka). 1. KpuTHuecku OTHOCHUTBCS K CBOEMY
34 Pewenue 3a0au no MHEHUIO, C JOCTOMHCTBOM MPU3HABATH

Opeanuyeckou Xumuu.

Tosmopenue u 0606wenue
Mamepuana 3a Kypc
OP2aAHUYeCKOU XUMULL.

Pewenue 3a0au na 61600
Gopmynvl opeanuieckoco
sewecmada no npooyKmam
ceopanus

U MACCOBBIM OONAM DJICMEHMOE.

Paccmampusamo xumuyeckue
peaxyuu KauecmeeHHo u
KOUYEeCMBEHHO € NOMOUbIO
pacuemos. Pewiams 3a0ayu na
861600 (POPMYJIbL OP2AHUUECKO2O
geujecmsa no NPOOYKmam
C2OPaHUSL U MACCOBLIM OOIAM
9/1eMEHMO8.

3amuTa HHAUBUAYAIBHBIX U TPYIIIOBBIX IPOEKTOB.

OIMOOYHOCTH CBOETO MHEHHUS (€CITH OHO
TaKOBO) U KOPPEKTHUPOBATH €TI0
JINYHOCTHBIE:

1. [IposABAATE MHTEPECHI, HHUIIUATHUBEI U
T0003HATENBHOCTD, YUUTCS C YETKON
OpraHu3alnyel cBoen JesTENbHOCTH.

2. lleneyCcTpeMJIEHHO U HACTONYMBO
UATH K JOCTH)KEHHUIO LIENIEH, TPOSBIIATh
TOTOBHOCTH K TIPEOIOJIEHUIO
TPYIHOCTEM.




TEMATUYECKOE ITJTAHUPOBAHHUE. OBIILA S XVMUS. BA3OBBIN YPOBEHD. 11 KJIACC

(1 g B HEenemto, Bcero 34, U3 HUX 249 — pe3epBHOE BpeMs)

N Tema. Ilnannpyemble pe3yJibTaThl
u/n Jdara JdemMoHCcTpalnus onbITOB. OcHOBHOe coiep;kaHHue YPOKa Tpeavernbie JIu4HOCTHBIE
Hcnoas3osanue [HOP MeranpeaMeTHbIe
TEMA 1. HEPI/IOI[I/ILIECKI/HL/'I 3AKOH 1 CTPOEHHME ATOMA
[IpeanockIIku OTKPBITHUS Xapaxmepusosamp
1 OTKpbITHE IIepuoguueckoro 3akoHa. I/epgvie PeryasiTuBHble:

J1. 1. MenneneeBbIM
Ilepuoauyeckoro 3akoHa.

Ilepuonnueckas
cucrema

. . Menaeneena.
JdeMoHcTpanuu.
Paznuunbie hopmbl
ITepunonnueckoit
CUCTEMBI XUMHUYIECKUX
aneMmenToB Jl. W.
Meunnesneena.

nONbLIMKU K1accugurayuu
XUMUYECKUX 2]IEMEHMO8.
Cospemennsvie npeo- cmasieHus o
BAJICHEUWUX NOHSA- MUAX XUMUU.
OMHOCUMENbHAA AMOMHAS Macca,
amom, moaexyna. llepuoauueckuil
3akoH B ¢popmynmposke J1. H.
Menpgeneesa. [lepuoauaHocTs B
M3MEHEHUU CBOWCTB XUMHUUECKUX
3JIEMEHTOB U X COCIUHEHUH.
ITepuonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB KaK
rpaduyeckoe oToOpakeHne
Ilepnoanueckoro 3akoHa.
CTpyKTypa NepuoOaNIECKON
TaOJIMIBI KOPOTKOT'O BapHUaHTA.
Ilepuons! (OompIivie U MalTbie) U
rpyIIbI (TJIaBHBIE U TTOOOYHBIE).
IIpornocruueckas cuia u
3HaueHue llepuonmueckoro
3akoHa U [lepnognyeckoit
CHCTEMBI. 3HaUYECHHE
Ilepnoanueckoro 3akoHa U
Ilepnognueckoi cucTeMBbI
XUMHUYIECKUX daemeHToB J1. U.
Mengeneea Uil pa3BUTHS
HayKH{ ¥ TIOHUMAaHUS
XUMHYECKOI KapTUHBI MHUDa.

3JIEMEHTHI MAJIbIX NIEPUOIOB
I10 UX ITOJIOKCHHUIO B
ITepuonuueckoii cucreme /I.
. Menneneena.

Jlasamys onpeneneHus
BaXXHEHUIINX XUMUUYECKHX
TIOHATHH:

BCIIIECTBO, XUMHUUECKHN DJIEMEHT,

aToOM, OTHOCHUTCIIbHAs aTOMHas Macca,

HU30TOIIbI.

Jlasams onpeneneHne BUAOB
KJ1accu(UKaLIM:
€CTECTBEHHOU U
nckycctseHHOH. Co3nnanue
MoJiesiel ¢ BBIAEIICHUEM
CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa U UX
MPEICTABICHUEM B
NPOCTPAHCTBEHHO-
rpaduueckoi Ui 3HaKOBO-
CUMBOJIMYECKOH (popme.
Ilpoenozuposams cBoMCcTBa
XUMUYECKHUX JIEMEHTOB U UX
COCIMHEHUU Ha OCHOBE
Ilepnoanueckoii cuctems! [I.
H. Menneneena.
Koncrpyuposanue IIT ¢
HCIIOJIb30BAaHUEM KapTOUEK.

1. CtaBuTh yueOHbIC 3aJ]a4l HA OCHOBE
COOTHECEHHUS TOTO, UTO YK€ H3BECTHO U
YCBOGHO YYaIlUMCsl, ¥ TOTO, YTO eIIé
HEH3BECTHO.

2. CaMocCTOATEIILHO 00OHAPYKUBATh U
(hopmynupoBaTh yaeOHYO IpooIeMy,
OTIPEAEIIATH IeTh YIeOHOM
JeATeIILHOCTH.

Ilo3HaBaTeJIbHBIE:

1. CaMOCTOSTENBHO BBIAETATE U
(dhopMyTHpOBaTh MMO3HABATENHHYIO 1IETTh.
2. AHanmM3upoOBaTh, CPABHUBATD,
KJIACCU(UIMPOBATh U 00001IaTh (haKTHI U
SIBJICHUSL.

KoMMYHHKATHBHBIE:

1. CaMOCTOSATENEHO OPTaHU30BHIBATh
y4e0HOe B3aMOJICHCTBUE B TPYIIIIE
(ompenensiTh O0IIME LEH, PACTIPEALCIIATh
pOoJIH, TOTOBAPHUBATKLCS APYT C APYTOM U
T.1.).

JINYHOCTHBIE:

1. ®opMupOBaTH OTBETCTBEHHOE
OTHOILIEHHUE K YUECHHIO.

2. ®opMupoBaHUE YIeOHO-
[M03HABATENLHOTO HHTEPECa K HOBOMY
yueOHOMY MaTepHaiy U criocodam
penieHuss HOBOM YaCTHOM 3a/1auu.




Ctpoenue aTtoma.
Ilepuoauueckuii 3aK0H U
CTpOCHHE aToMa.

ATOM — cloxHas
vactuua. Mcmopus
OMKPLIMUSL JIEMEHMAPHBIX
yacmuy U cmpoeHus
amoma. SIapo aroma:
OPOTOHBI U HEUTPOHBI.
W3otonsl. H3omonuwl
6000p00a. DIEKTPOHBDI,
KOPITYCKYJISIPHO-BOJTHOBOH
nyanu3m. Ctpoenue
SJIEKTPOHHOH 00O0I0YKH.
DNEeKTPOHHBIN YPOBECHBD.
BasieHTHBIE 271€KTPOHEL.
OpOuranu: S- u p-.
Pacnpenenenue
3JIEKTPOHOB IO
SHEPTreTUYECKUM YPOBHIM
U Op- OUTAJSIM.
d-Dnemenmet.
DNeKTpoHHAas
KOH(pUTypanus aroma

XUMHUYCCKUH DIIEMEHT.
Tpu bopmympoBKu
ITepuoauueckoro 3akoHa:
J1. 1. Menneneena,
COBpEMECHHas U
MPUYIUHHO-CJICICTBCHHAS,
CBSI3BIBAIOIIAS
NEPUOJIUYHBIE U3MECHEHUS
CBOMCTB 2JIEMECHTOB C
MEPUOTUIHOCTHIO B
H3MCHCHHWH BHEIITHUX
AJIEKTPOHHBIX CTPYKTYP
HX aTOMOB.

duzndecKkuii CMBICHT

HOPAAKOBOTO HOMECpaA 3JICMCHTA,

HOMeEpa IIepuoaa U HoMepa
rpynmnsl. [leprongudaaocTh
U3MEHEHUS CBOMCTB
XUMHUUYECKUX DIIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB B EpUOaX

Ilpeocmagnsims COXKHOE
CTPOCHHE aTOMa, COCTOSIIETO
U3 A7pa U JIEKTPOHHOU
000JI0UKH.

Haxooumoe B3aUMOCBsI3HU
MEXKAY MOJIO)KEHUEM
snemeHTa B [lepuoauueckoit
cucteme . 1. Menpaeneena u
CTPOEHUEM €ro aTtoma.
Cocmaensamsb dIEKTPOHHBIC U
AJIEKTPOHHO-TPaPUICCKHE
(bopmyIer aTOMOB S-, p- U
d-snnemenmos.
Ilpeocmasnsamos pa3BUTHE
HAY4YHBIX TEOPHUM MO CIUpaATIHU
Ha OCHOBE TpEX
hopmympoBOK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMa
M CBOMCTBA XUMHWYCCKHUX
3JIEMEHTOB M UX COCAWHCHHU
Ha ocHOBe [lepuonuueckoit
cuctemsl J[. 1. Mengeneena.

OmHuocums XumuuecKue
oeMeHmbl K MOMY Ul UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpwieams ocobennocmu
CMpPOeHUsL AMoMOo8
d-anemenmos u f-anemenmos.

PeryasiTuBHbie

1.KoppekTupoBaTh IEATEILHOCTD:
BHOCHTb U3MEHEHHS B MPOLIECC C YIETOM
BO3HUKIIUX TPYTHOCTEH U OIIHOOK.

2. CocTaBnATh IJIaH OTBETA; padOTaTh C
TEKCTOM maparpada u ero
KOMIIOHCHTaMU;

3. ®opmynHpoBaTh YIEOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
M3BECTHO YYaIIUMCS, U TOTO, UTO €IIe He
W3BECTHO.

Ilo3HaBaTe/IbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
ITyTH JOCTWKEHUS TIeNIeH, B TOM YHUCIIe
aJ]I)TepHaTI/IBHLIe, OBJIAICHUC YMCHI/IGM
COTIOCTABIIATH IKCTIEPUMEHTATILHBIE 1
TEOpETHUYECKHE 3HAHUS C O0BEKTUBHBIMU
peaJII/ISIMI/I JKHU3HU.

2. Wcnone30BaTh pueMBbI pabOTHI ¢
uHQopMaIuei (mouck u oToop
MCTOYHUKOB HEOOXOUMOI HHPOPMAITUH,
CUCTEeMaTH3anus HHPOPMAIIHH).

KoMMYHHKATHBHDBIE

1. BrageTs MOHOJIOTHYECKOH U
JUAIIOTHYEeCKOr (hopMaMH pedr B
COOTBETCTBHH C HOPMAaMH POJTHOTO
SI3BIKA; BBIPAXKATH CBOU MBICIH C
JIOCTAaTOYHOM ITOJIHOTOM M TOYHOCTBIO;
2. ®opMupoBaHUe yMeHHsI paboOTaTh B
rmapax, OTBE€4YaTh Ha BOIIPOCHI YUUTEIS,
YMEHHUE UCIOJb30BaTh XUMUYECKUH SI3BIK,
yMeHHEe PaboTaTh C XUMUYECKOH
MOCYI0M.

3. ®opMHUpOBaHUE YMEHHUS CITYIIAThH
YUUTENS, BECTU AUAIIOT C yUUTEIEM U
JIPYTUMU yUaITHMICS.

JINYHOCTHBIE
1. ITposIBISATH OTBETCTBEHHOE OTHOITICHHUE




U rpynmnax. DJIEKTPOHHBIE
ceMeiictBa. Ocobennocmu
CmMpoeHus Aamomos
d-anemenmos. Cemericmeo f-
3JIEMEHTOB.

K 00yUYCHHIO, YBRKHUTEILHOE OTHOIIICHHE
K CTapIIuM U MJIaJIIIIAM TOBAPUIIAM;
0CO3HaBaTh [ICHHOCTH 3I0POBOTO U
Oe3omacHOro 00pasa JKH3HH.

TEMA 2. CTPOEHUME BEIIECTBA

KosanenTHas
XUMHUYECKas CBSI3b.
JdemMoHcTpanuu.
Konnekuusa Bemniects
C KOBaJICHTHBIM
THUIIOM XUMHYCCKOM
CBSI3U.

bnaropoHsie rassi,
MIpUYAHA UX
CYIIIECTBOBAHUS B
aTOMapHOM COCTOSIHUH.
KoBanenTHas cBsi3b Kak
CBsI3b, BO3HUKAIOIIAS 32
cueT 00pa3oBaHUs OOIIUX
SIIEKTPOHHBIX TIap nymem
nepeKpbi8ansl INeKMPOHHbIX
opbumaneu. KparHocts
KOBaJIECHTHOM CBSI3M.
OOMEeHHBIN 1 JOHOPHO-
aKIICTITOPHBIN MEXaHU3MBbI
oOpa3oBaHus
KOBaJICHTHOMW CBSI3H.
DNEeKTPOOTPULIATENHLHOCTh
(90). Knaccudukanus
KOBAJIEHTHBIX CBSI3€M: MO
90 (mossipHast 1
HernoJisipHas). Junomnu.
3aKOH MOCTOSIHCTBA
COCTaBa ISl BEIIECTB
MOJISKYJIIPHOTO CTPOCHUS.

OOBSCHITH HHEPTHHIC
CBOMCTBa OJIarOpOIHBIX
razoB 0COOCHHOCTSIMU
CTPOEHUS UX aToMa.
XapaxkTepuzoBaTb
KOBAJICHTHYIO CBSA3b KaK
CBS3b, BOSHUKAIONIYIO 32
cdeT 00pa3zoBaHUS O0MIMX
BJIEKTPOHHBIX Hap
nymemnepexpbl8ansl
9IeKMPOHHBIX OpOUmane.
Knaccuduumnponarn
KOBAJICHTHBIC CBSI3H IO
pa3HBIM OCHOBaHHUSIM.
YcTaHaBIMBAaTh 3aBUCUMOCTD
MEX]1y TUIIOM XUMHUYECKOU
CBSI3HU, TUIIOM
KPUCTAJUTMYECKON PEIISTKH

1 PU3NIECKUMH CBOMCTBAMH
BEIIIECTB.

PerviasiTuBHbl€e:

1. IlmarnupoBanue y4eOHOTO
COTPYZIHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — OTIpe/IeTICHHUE 1EIH,
(yHKIMI y9aCTHUKOB, CLIOCOOOB
B3aUMOJICHCTBUSL.

Ilo3HaBaTeJbHBIE:

1. OBiageHre 0OCHOBaMH XHMHYECKOM
TPaMOTHOCTH: CITOCOOHOCTHIO
aHaJ]I/I3I/IpOBaTb n O6’I)CKTI/IBHO OLCHHUBATH
JKU3HEHHBIE CUTYAIlNH, CBSI3aHHBIC C
XHAMUEH, HaBBIKAMH 0€30aCHOr0
oOpallleHus ¢ BeLICCTBAMH,
HCHOHLSyeMLIMI/I B HOBCGI[HGBHOﬁ JKHU3HU.
KoMMYHHKATHBHBIE:

1. YyacTBOBaTh B KONJIEKTHBHOM
00CyXIeHIH TPpo0IIeM, HHTETPUPOBATHCS
B IPYIIILY CBEPCTHUKOB U CTPOUTH
MIPOAYKTHUBHOE B3aUMOJEHCTBHIE U
COTPYJHHUYECTBO CO CBEPCTHUKAMHU U
B3pOCIIBIMH.

JINYHOCTHBIE:

1. YuuTeiBaTh pa3Hble MHEHUS U
HHTEPEChl 1 000CHOBBIBATH
COOCTBEHHYIO MO3UIIHIO.

HMonHas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO6pasIel MUHEPAJTIOB U
BEIECTB C HOHHBIM
THUIIOM CBSI3H: OKCHJIA

HMonsl u ux
KaccuuKanus: 1mo
3apsny (AHUOHBI U
KaTHUOHBI), TI0 COCTaBYy
(TIpoCTHI€ M CIIOKHBIE).
Cxema obpa3zoBaHus

Xapaxmepuszoeams NOHHYIO
CBsI3b KaK CBSI3b,
BO3HUKAIONIIYIO ITyTEeM
OTJIa4¥ WU IprueMa
SIIEKTPOHOB.
Knraccugpuyuposams MOHBI

PeryasTuBHbBIE:

1. CamocTOSTENFHO aHAIM3UPOBATD
yCIIOBUS

JOCTIDKEHHMS LIeJTH HAa OCHOBE yuéTa
BBIJICJIEHHBIX YYUTEIIEM OPUEHTUPOB
JeHCTBUS B HOBOM yueOHOM MaTepuase.




KaJbIIUs, pa3IndHbIX
COJICH, TBEpABIX
eJa04ei, rajaura,
KaJbIIUTA.

HOHHOMU CBSI3U.
DopmynvHas eOuHuya.
OmuocumenvHocmy
Kraccughuxayuu
XUMUYECKUX ces3ell Ha
UOHHbBIE U KOBALCHIMHbBLE
NONSPHbIE.

10 pa3HbIM OCHOBAHUSIM.
Yemanasnusamo
3aBHCUMOCTh MKy TUIIOM
XUMHYECKOU CBSI3U, TUIIOM
KPUCTAJUTMYECKOH PEIISTKU U
(uznueckumu cBolicTBaMHU
BEIIECTB.

MeTannasl ¥ CIUIaBbI.
Mertannunueckas
XUMHYECKas CBSI3b.
JdemoHcTpanuu.
Komnekius MeTaaios.
Kommexknust cruiaBos.

Oo6mue puznueckue
CBOMCTBa METaJIJIOB:
3JIEKTPOIIPOBOIHOCTD,
MIPOYHOCTb,
TEIUIONPOBOHOCTb,
METaJUIMYECKHUH OJIECK,
MIACTUYHOCTE. Cniaswi
yepnvle u ysemuvie. Cmav,
yyeyn. Jlamyno, bponsa,
Mmenvxuop. Metamnndeckas
CBSI3b. 3asucumocms
INEKMPONPOBOOHOCMU
Memanioe om
memnepamypbi.

Xapaxmepuzosamo
METAJUTUYECKYIO CBA3b KaK
CBSI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U cIIaBax
ITOCPEICTBOM
0000111ECTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
OobvscHAMb MUHYIO
MPUPOLY XUMHUUCCKUX
CBsI3CH.

Yemanasnuseame
3aBHCUMOCTH MEXJy TUIIOM
XUMHWYECKON CBSI3U, TUIIOM
KPUCTAJUTMYECKON PEIIeTKH U
(mznaecknmu cBolicTBAaMHU
BEIIIECTB.

IHo3HaBaTeJbHbIE:

1. Co3naBaTh 1 IpeoOpPa30OBHIBATD
MOJIETIH ¥ CXEMBI JUISl peIICHUs 3a/1ad.
2. O0001IATh MOHATHI —
OCYILECTBIIATH JJOTHYECKYIO
OTIEpAaLIMIO IEPEeX0a OT BUIOBBIX
MPU3HAKOB K POZOBOMY ITOHATHIO.

KoMMyHHKATHBHBIE:

1. AneKBaTHO MUCIIOJIE30BATh PEUCBBIC
CpeACTBa ATl PEICHUs] Pa3THYHBIX
KOMMYHHUKATHUBHBIX 3a]1a4; BIaJIETh
YCTHOW M MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUC,

JINYHOCTHBIE:

1. ®opMHUpOBATH IKOJIOTHIECKOE
MBIIIJICHUE: YMCHHUEC OLICHUBAThL CBOIO
JESTETLHOCTD U MIOCTYITKA APYTUX JTFOACH
C TOYKH 3PCHUA COXpPAaHCHUA
OKpY>Karollen cpeibl.

ArperaTtHbie

COCTOSHUA BCIICCTBA.

Bomopomnas cBs3b.
JdemoncTpanum.
Bosronka nona.
Mopenns MOISIPHOTO
oO0Bema
razoo0pa3HbIX
BeulecTB. [Tonyuenue
U pacrlio3HaBaHUE
ra3oB: YTIIEKUCIIOTO
rasa, BOJIopo/a,
KHCJI0pOJa, aMMHaKa,
omunena, ayemuieHa.

ArperaTHbple COCTOSTHUS
BEIIIECTBA HA IPUMEPE
BOJIbl. 3aKOH ABOraapo.
Ilepexons! BemecTBa u3
OJTHOT'O arperaTHOro
COCTOSTHUS B IPYTOE.
Banoepsaanvcoso
gzaumooelicmaeue.
MexMonekyisipHas
BOJIOPOJIHAS CBSI3b.
Mexanusm ee
oOpa3oBaHUs Ha IPUMEPE
BOJIBI UCHUPIOB.
CBolicTBa BEIISCTB C STHM
THUIIOM CBSI3H.
AHOMaJIbHBIE CBOMCTBA
BOJIbI, OOYCJIOBJIICHHBIC
MEXMOJIEKYISIPHOUT
BOJIOPOJHOM CBSI3bIO.

XapakTepuzoBaTb
0COOEHHOCTH arperaTHoro
COCTOSIHUS BEIECTB

Ha OCHOBE MOJIEKYJISIPHO-
KHHETUYECKUX
NpEJICTaBICHUM.

YcranasiauBaTh
MEXIPEJIMETHBIE CBSI3U C
(bm3MKOI Ha 3TON OCHOBE.
YcranaBauBaTh
MEXIPEJIMETHBIE CBSI3U C
OuoJIOTHEH Ha OCHOBE
paccMOTpEHUS IPUPOIBI
BOJOPOJIHOM CBSI3U U €€ POJIU
B OpraHU3aIUH KUBOU
MaTepuu.

PervasitTuBubie:

1. BHOCHTH HEOOXOMMbIE KOPPEKTUBHI B
JIEHCTBHE IIOCIIE €r0 3aBEPILEHUS Ha
OCHOBE €T0 OLICHKU M y4eTa XapaKrepa
CJIEJIaHHBIX OIIUOOK.

2. OcyuiecTBIsTh KOHCTATHPYIOUINH H
MIPEIBOCXUIIAIONINI KOHTPOJIb IO
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

3. BeiBUraTh BEpCUM pEIICHUS
po0JIeMbl, 0CO3HABATH KOHEUHBIN
pe3ynbTaT, BEIOMpATh U3 MPeII0KEHHBIX
1 UCKAaTh CAMOCTOSITEJILHO CPEACTBA
JOCTHIKESHHUS EJH.

Ilo3HaBaTeJIbHBIE:
1. ®opmupoBath yCTOHUMBHINA y4eOHO-
MI03HABATEJILHOTO MHTEPEC K HOBBIM




Hcnonvzosanue 600bi 6
Ovblmy u Ha npPou3z8oICcmae.
BHyTpuUMOIEKYyIIpHast
BOJIOpPOJIHAS CBsI3h. Ee
3HaueHue 8 OP2aHU3AYUU
CMPYKMYpbl HCUZHEHHO
BAIICHBIX OPCAHUYECKUX

sewyecmse.
Tuner HonsTue o Knaccugpuyuposamow
KPHCTAJITMYECKHX KpHUCTAJTMTICCKUX TBep/ible BELIECTBA Ha
pEIETOK. pemeTkax. Thmbl KPUCTAJUIMYECKUE U
JleMOHCTpANIMH. KpUCTAJIMHCCKIX amopdHEIe.

Mopenu PCIICTOK. HOHHAA, Yemanaenusamo
KPUCTATNTHICCKHUX MOJICKy isipHas, aToMHas, 3aBMCHUMOCTb MEKAY TUIIOM

PEUIETOK Pa3IMYHBIX
TUnoB. [Tpumepsl
BEIIECTB C HOHHOM,
aTOMHOM,
MOJIEKYJISIPHOM U
METaJUINICSCKOMI
KPHUCTAILTHYECKUMHU
peluieTkaMu.
JlaGopaTopHble
ONBITHI. 1.
OmpeneneHne CBOUCTB
HEKOTOPHIX BEIIECCTB
Ha OCHOBE THUIIA
KPUCTAIUTUIECKON
peureTku. 2.
O3HakoOMJICHHE C
KOJUIEKIIUEHN
TMOJIUMEPOB:
njacTMacc u
BOJIOKOH, ¥ U30CIUMN
U3 HUX.

MeTaJTINYeCKasl.
XapakTepHble
(uszmyeckue cBoiicTBa
BEIIECTB, O0YCIOBJICHHBIE
TUIIOM KPUCTAJLIMYECKOU
peueTKu.
IIpornozupoBanue
CBOMCTB BELLIECTB 110 TUIY
KPUCTAJUIMYECKOU
peueTky u oOpaTHas
3azada. AyioTponus,

00y CJIOBJICHHAS TUIIOM
KPUCTAJUIMYECKOMN
pEeUIeTKH.

XapaxmepHuie 6uodv
KPUCMAaniu4ecKux peumemox
Memaiunos.

AMopQHBIe BEIIECTBA, UX
OMAUNUMETILHBLE CEOUICEA.

XUMHUYECKOM CBSI3H, THIIOM
KPUCTAJUTNYCCKOU PEIISTKH U
(uznueckumu cBolicTBaMHU
BEIIECTB.

Obwsicusamb sIBICHUE
AJUTOTPOITUH.
HUnnrocmpuposams 310
SIBIICHUC PA3JINYHBIMU
pUMepamMH.

00ImuM crrocobaM pemieHus 3aaad.

2. ®opMupoBaTh YMEHUS yCTaHABINBATh
CBSI3H MEX]Ty PEaIbHO HA0III0ITaeMBbIMU
XUMHYECKAMU SIBICHUSAMH U MPOLIECCaMH,
MIPOUCXOSIIUMU B MUKPOMHPE,
OOBSACHATH MPUIUHBI MHOTOOOpa3Hs
BEIIECTB, 3aBHCUMOCTh UX CBOICTB OT
COCTaBa M CTPOCHUS, a TAKKe
3aBUCHMOCTH IPUMECHEHUS BEIIECTB OT UX
CBOWCTB.

KoMMVHHUKATHBHBIE:

1. ApryMeHTHPOBAaTh CBOIO MO3UIIUIO U
KOOPAWHHUPOBATH €€ C

MO3ULMSAMH [TAPTHEPOB B COTPYIHUYECTBE
IpH BBIPabOTKE OOIIEro pelieHus B
COBMECTHOM JEATEIBHOCTH.

2. AeKBaTHO HUCIOIb30BATh PEUEBbIC
CPEeJICTBA ISl peIIeHUs Pa3TUYHbIX
KOMMYHHKATHUBHBIX 3aJ1ay; BIaJeTh
YCTHOW M MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOEe KOHTEKCTHOE
BBICKA3bIBaHHE_

JInyHOCTHBIE:

1. YMeTb oleHUBaTh NPaBUILHOCTD
BBITIOJTHEHUST Y4eOHOH 3a/1a4u,
COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHUSI.
2.AHanM3UPOBATH 3MOLMOHAIBHEIE
COCTOSIHUSI, TTOJTyYEHHBIE OT YCIEIIHOM
(HeycnemHoi)

JesITEIbHOCTH, OLICHUBATDh UX BIMSHHUE Ha
HacCTPOEHHE YeJIOBEKa.

YHucTtele BenmecTBa u
CMECH.
JdeMoHcTpanuu.
OO6pasIel MUHEPATIOB U
TOPHBIX ITOPO/I.
O0pa3ibl OYUIIIEHHOHT
caxapo3sbl U

OT1inyne cMecer oT
XUMHUYECKUX COECIMHEHNMN.
T"'omorennsie n
reTepOreHHbIC CMECH.
MaccoBasg 1 ooObeMHas
JOJIM KOMIIOHEHTA B
CMECH.

Haxooums otnnums cmeceit
OT XUMHNYECKHUX COCHHHCHHﬁ.
Ompadsicams coOCcTaB cMecel ¢
IMOMOIIBIO MTOHSITHS

«J10JIsI» MaccoBas u
o0BeMHas.
Ilpouz600ums pacyeTsl C

PeryasiTuBHbBIE:

1. [InanupoBaTh CBOM ACHCTBHUS B
COOTBETCTBHH C [TOCTaBJICHHOM
3a/1a4yeil U YCIOBUSAMU €€ pean3aliu.
Ilo3HaBaTeJIbHbBIE:

1. OcymiecTBisITh BEIOOP

Haunbosnee 3PEKTUBHBIX




HepapUHUPOBAHHOTO
KPUCTAJUIMYECKOTO
caxapa, coJiepsKamiero
MIPUMECH.
Jlucmuanayus 600bi
Kax cnocob ouucmku
om npumeceil.
JlaGoparopHbie
onbITHhI. 3. KecTkoCTh
BOJIbl. Y CTpaHEHUE
’KECTKOCTH BOJIBI. 4.
O3HaKOMJICHHUE C

ITpumecu. Binusinue
npuMeceil Ha CBONMCTBA
BeulecTB. MaccoBas u

oObeMHas JOJIM IPUMECEH.

Knaccugurxayus

XuUmudvecKkux eeujecme no

cmeneHu yucnoniol.

HMCIIOJb30BAHUEM ITOIO
HOHATHS.

Yemanasnusamo
3aBUCUMOCTb MEXTY
pa3nuuusiMu B PU3HNISCKUX
CBOMCTBax KOMIIOHEHTOB
cMeced B cnoco0aMu nx
pazJiesieHusl.

CITOCOOOB PEIIECHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX

YCIIOBHH.

2. CTpouTh JI0Ka3aTebCTBa B OTHOIIICHUHT
BBIJIBUHYTBIX THIIOTE3 U
(hopMynpoBaHue BBIBOIOB.
KoMMYHHMKATHBHBIE:

1. CoBeplIeHCTBOBATh YMEHHUE
JIOTOBAPUBATHCS M MIPUXOIUTH K 00IIEMy
PEIICHUIO B COBMECTHOM MEATECITLHOCTH.
JIMYHOCTHBIE:

1. ®opMupOBaTh BEIPAKCHHYIO

MUHEPATbHBIMU YCTOMYMBYIO y4eOHO-I03HABATELHYO
BOOJaMM. MOTHBAIIUIO YUYCHUS.

Hucnepcubie IlorATHE 0 ANCIEPCHBIX Xapaxmepuzoeamp pa3inuHbIE PervisirusHbie:

CUCTEMBL. cucremax. Jucnepcuas THTIBI JIMCTIEPCHBIX CHCTEM Ha 1. ]?HOCI/ITB HE00XO0MMbIE KOPPEKTUBLI B
JlemoncTpannu. basa u aucnepenonnas OCHOBE arperaTHOro COCTOAHUS JICUCTBHE IOCIIE €T0 3aBEPIICHHA Ha

Obpasyvt  pasiuunvlx
OUCNEPCHbIX  CUCTEM:
OMYNIbCUU,  CYCHEH3Ul,
asposonu, 2eau u 307u.
Honyuenue  KoniOUO-
HO20 — pacmeopa  u3
xnopuoa aceneza (Il1).
Koazynayus
NOMYYEHHO20 PACMBOPA.
Sggpexm Tunoans.

JlaGopaTopHble ONbITHI.
5. Osnaxomnerue ¢
oucnepcHuimMu
cucmemamu.

cpena. Kimaccuduxanms
I[I/ICHCpCHI)IX CHUCTEM B
3aBUCHMOCTH OT
arperaTHoro COCTOSTHUS
TUCTIEPCHON (pa3bl U
JIUCTIEPCUOHHOM Cpebl.
I"'omorennbIe

TCTCPOTCHHBIC TUCIICPCHLBIC

CUCTEMBI.
I'pybonucniepcHbIE
CUCTEMBI: SMYJIbCHH,
CYCIICH3HH, ad9PO30JIH; UX

MNpeaACTaBUTCIIN U 3HAYCHUC.

TOHKO,I[I/ICHepCHBIe

CUCTEMBI: TCJIN U 30JI1; UX
NpEaACTaBUTCIIN U 3HAUCHUC.
KOJ'IJ'IOI/I}_IHBIG CHUCTEMBI, UX

OTIIUYHUS OT UCTHUHHBIX
pacTBOpOB.
Oddext Tunnans. [eau:

IHUIIEBLIC, KOCMECTHYCCKUC,

MEIULIMHCKHE,
OHOJIOTUYECKUE U
MUHEpabHBIC; UX

OpeaACTABUTCIIN U 3HAUYCHUC.

JUCTIEPCHOM (a3bl 1
JIUCTIEPCUOHHON CPEIbI.
Packpwisams ponb pa3nuyHbIX
TUIIOB JUCIICPCHBIX CUCTEM

B )KM3HHU PUPO/IBI U 00IIIeCTBA.

OCHOBE €T0 OLICHKU M y4eTa XapaKrepa
CIIEIIAHHBIX OIIUOOK.

2. OcyuiecTBIATh KOHCTATHPYIOMINH H
MIPEIBOCXUIIAIONINI KOHTPOJIb IO
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJbHBIA KOHTPOIIb Ha YPOBHE
MIPOU3BOJIBLHOTO.

3. BriiBUraTh BEpCUM pEUICHUS
po0JIEMBbI, 0CO3HABATH KOHECYHBIH
pe3yIbTaT, BEIOUPATh U3 MPEATIOKEHHBIX
1 UCKAaTh CAMOCTOSITEJILHO CPEACTBA
JOCTYDKEHHUS TISITH.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh YCTOWYHBEIN y4eOHO-
MMO3HABATENILHOTO HHTEPEC K HOBBIM
o0mIMM crtoco0am pernieHus 3a1a4.

2. ®opMHUpOBaTH YMEHUS YCTaHABIMBATh
CBSI3U MEXJy PeajibHO HAOI0aeMbIMU
XUMWYECKUMU SBIICHUSIMU U TIPOLIECCAMH,
MIPOUCXOSIUMHA B MUKPOMUDE,
OOBACHATH MPUINHBI MHOTOOOpa3us
BEIIECTB, 3aBUCIMOCTb MX CBOMCTB OT
COCTaBa U CTPOCHHMS, a TAKKe
3aBHCHUMOCTh IPUMEHEHHS] BEUIECTB OT HX




IMonyuenue, cobupanue u [MpoBonuTh, HAOIIOATE U

CBOMCTB.

10 MpakTH4ecKas pacrio3HaBaHUE ra3oB: OIMHUCHIBATH XUMHUYIECKUHN S
padora Ne 1. BOAOPOJa, KUCIOPOa, SKCIIEPUMEHT IO Y :
YIJICKHCIIOTO Ta3a, MTOJIy4YEeHUI0, COOMPAHUIO U 1. AprymeHTHpOBaTh CBOIO MO3HUIIHIO U
aMMHaKa, dmuiend, pacIrio3HaBaHUIO Ta30B. KOOpAMHHUPOBATD €€ C
ayemunena. MO3ULIUSMH APTHEPOB B COTPYIHUYECTBE
TIPH BBIPAOOTKE OOIIETO PEIICHUS B
11 IToBTOpEHME U O06001IaTh MOHATHA «S-OPOUTANIBY, «P-0pOuTaILY, «d-opbumansy, COBMECTHOM JEATETbHOCTH.
00001eHne TeM «KOBaJICHTHAsI HEMOJSIPHAs CBA3bY», «KOBAJCHTHAS MOJSIpHAs 2. AZIGKBAaTHO HCIIONB30BATh PEUCBBIC
«Ctpoenune aTomMma CBSI3b», KMOHHAS CBA3BY», KBOAOPOIHAS CBI3b), «METAJTMISCKAas CpPEJICTBA JUTS PELICHHS PA3THYHBIX
1 «CTpoeHue CBSI3bY», «MOHHASI KPUCTAJIJINYECKasl PEIUIETKa, «aTOMHast KOMMYHHKATHBHBIX 33144, BIAICTh
BEIeCTBAY, KpUCTAILUTHYECKas PEIIETKa», «MOJIEKYJISIpHAs KpUCTATNIeCcKas YCTHOM ¥ MHCHMEHHO PeUbI0; CTPOHTh
HOJI'OTOBKA K peureTka, «MeTaTnIecKasi KpUCTaJUTHIeCcKasl PeIIeTKa . MOHOJIOFHUECKOE KOHTEKCTHOE
KOHTPOJIBHOH paGoTe OrpadHuyuBaTh MOHSITUS «XUMHYECKas CBSI3bY, BBICKA3bIBAHHC.
«KPUCTAJLUTHYECKast PEIISTKa. JIMYHOCTHLIE:
12 KonTtpouabnas OnuchIBaTh U XapaKTepPU30BaTh CTPYKTYPY TaOITUIIBI 1. YMers oneHuBaTh NpaBUILHOCTD
padora Ne 1 o «IIepuonnueckas cucTeMa XUMUYECKUX JIE€MEHTOB BBINOJIHCHIS Y4eOHOM 3a/1a4H,
Temam «CTpoeHue . . MenaeneeBa» (kopoTkas Gpopma) [Iporoauts pediiekcuto COOCTBEHHBIE BO3MOXKHOCTH €€ PEIEHUS.
atoMa» u «CTpoeHue COOCTBEHHBIX JIOCTH)KEHUH B TO3HAHWUM CTPOCHUS aToMa U 2.AHaNM3UPOBATH SMOLMOHAIILHBIC
BEILIECTBAY. CTPOEHHA BEIIECTBA. AHAJIU3UPOBATh PE3YJIBTAThl KOHTPOJBHOM COCTOSHHS, TIOJTy4EHHBIE OT yCIEIIHOH
paboThl U BBICTpaUBATh ITyTH TOCTHKEHUS )KEJIAEMOT0 YPOBHSI (HeycmemHoit)
YCIIEIIHOCTH. JeSITeTbHOCTH, OILICHUBATD MX BIMSHHUE Ha
HACTPOCHHE YEJIOBEKa.
TEMA 3. DJIEKTPOJIMTUYECKA S IUCCOLINALIA
13 PactBopsr. PacTBOpHI Kak Onpeodensameb MOHITUS PeryasiTuBHbre:
JleMoHCTpanuu. TOMOI'€HHBIE CUCTEMBI. «pacTBOpPBD U 1. IlnaHnpoBath CBOM ICHCTBHS B
Paznmnynas Pacmeopenue xax «PacTBOPUMOCTHY. COOTBETCTBIH C TIOCTaBJICHHOH
pacTBOPUMOCTD Quzuro- xumudeckui Knaccuguyuposame Bemectsa 1mno 3a/1a9€H 1 yCIOBHUAMH €€ pealln3alnn.

BEIIECTB B BOJIC U
WHBIX PACTBOPHUTEIISAX.
H3MeHeHue OKp CKHU
BelecTBa Mpu
rnepexoae u3

TBEPJIOTO COCTOSIHHUS

B pacTBop

(Ha mpumepe cyibdara
menu (1), xmopuna
koOainbTa (11)).

npoyecc. PosibBOAbI B
MpoLIeCCe PaCTBOPECHUS
BellecTB. PacTBOpuUMOCTh
" Ki1accuuranus
BEIIECTB M0 A3TOMY
MPU3HAKY: PACTBOPUMBIE,
MaJIOPacTBOPUMBIC U
HEpPaCcTBOPHUMBIE.
MaccoBas qons BeliecTBa
B pacTBOpE.

Monspuas konyenmpayus eeuje-

MIPU3HAKY PACTBOPHUMOCTH.
Ompasicams cocTaB pacTBOpa C
MOMOIIBIO TOHATHH «MaccoBast 10JIs
BEILECTBA B PACTBOPE» U «MOJAPHASA
KOHYEHMPayusi 6euecmeay.

Ilo3naBaTeJIbHBIE:

1. OcymiecTBisTh CpaBHEHHE,
KJIacCU(UKAIIHIO, CAMOCTOSITEIEHO
BBIOHMpAsi OCHOBAHHS U KPUTEPHUH IS
YKa3aHHBIX JIOTHYECKUX OTepaIlHil.

2. CTpouTh JIOTUYECKOE PACCYKIACHHE,
BKJIIOYAIOLIEE YCTAaHOBJIEHNE IPUUUHHO-
CJICZICTBEHHBIX CBSI3EH.
KoMMYHUKATHBHBIE:

1. Pa3BuBaTh yMEHUE MPOTYKTHBHO
paspeiiath KOH()IUKTHI HA OCHOBE ydeTa




cmea. Omauuue ceolcmas pacmeo-
paom CBOUCMB HUCTO2O pacmeo-

pumers u pacmeopeHHO20 selye-
cmea. Munepanvisie 800vl KAk
npuUpooOHble pacmeopbi.

HUHTEPECOB U TO3UIIUM BCEX €TO
YYaCTHHUKOB.

JINYHOCTHBIE:

1. ®opMupOBaTH BEIPAKECHHYIO
YCTOHYMBYIO y4EOHO-TI03HABATEIBHYIO
MOTHUBALIAIO YUCHUSI.

14 ONEeKTPOJIUTHI U [TonsiTue 006 31€KTpOINTAX Onpeoensimsb MOHSITHS
HEAJIEKTPOJIUTEHI. 1 HEAJIEKTPOJIUTAX. «IICKTPOIUTHDY,
JdeMmoncTpanuu. OCHOBHBIE OJIOKEHUS «HEDJIEKTPOJIUTHILY,
OO0pasIbl BEIIEeCTB- TEOpUU «IIIEKTPOTUTHUCCKAS
3JIEKTPOJIUTOB U ANEKTPOIUTUIUECCKOMN JIUCCOLIMALIHSD) .
HEAJIEKTPOJIUTOB. nucconuanuu. Mexanuszm Dopmyaupoeams OCHOBHBIE
Hccnenosanue ouccoyuayuu 6eujecma. MOJIOKEHUSI TEOPUHU
3JIEKTPUYECKOH Onexmpoarumuveckas AIEKTPOIUTHIECKON
MPOBOANMOCTHU ouccoyuayus Kax pe3yibmam JIUCCOLIMALIN Y.
pacTBOpOB 2udpamayu INeKMpoIuma. Xapaxkmepuzosamu
3JIEKTPOJIUTOB U Cmynenuamas ouccoyuayus CIIOCOOHOCTH 3JIEKTPOJIUTA K
HEDJIEKTPOJIMTOB. anexmpoaumog. CTerneHb JINCCOLIMALINY Ha OCHOBE
3aBUCHUMOCTH 3IEKTPOJIUTHIECKON CTEIICHU 3JICKTPOJIUTHICCKON
CTETICHU JUCCoLaluy. JIUCCOLMALINY.
DJICKTPOTUTUIECKOH CusnbHble U c1adbIe 3anucelieams ypaBHEHUS
Auccolranuu ot 3JICKTPOJIUTHI. Y paBHEHHS AIEKTPOIUTUUCCKOM
KOHIEHTpanun DJIEKTPOJIUTUYECKOU JUCCOLMAIUY, 6 MOM YUCTe
BCIICCTBA B paCTBOPE nuccornuanuu. [lorsitue o U CMmyneH4amoti.

cpeae pacTtBopos (pH Habnooams u onucvieamso
cpeow). JEMOHCTPaIMOHHBIN
XUMUYECKUUN DKCIEPUMEHT.
15 Kucnorsr B cBete

TEOpUH
3JIIEKTPOJIUTUYECKOH
JIUCCOTTHAITHH.
JdeMoHcTpanun.
PazbaBnenue
KOHILIEHTPUPOBAHHOM
CEpHOU KUCIOTHI.
Obyenusarnue caxapa u
Yenno03ul,
KOHYEHMPUPOBAHHOLI
CepHOIl KUCTIOMO.
Bzaumooeticmaue

OmnpeneneHre KUCIIOT B
CBETE TEOPHUH
3JIEKTPOJIUTUYECKOM
nuccornuarnmu. Okpacka
WHJINKATOPOB B pPacTBOpax
kucaoT. O6mue
XUMHUYECKHE CBOMCTBA
HEOPraHWYEeCKUX U
OpPraHUYECKHX KHUCIIOT B
CBETE MOJICKYJIIPHBIX U
HOHHBIX IIPEJCTABJICHUM:
B3aUMOJICHCTBUE C
MeTallaMHi, OKCHIaMH U

Xapaxkmepuzoeamsb KUCIOTHI
B CBETE TEOPUU
BJIEKTPOJIUTUYECKOHN
JYICCOLIMALIAN.

Pasnuuamos oOl1iiee,
0COOEHHOE U €JUHUYHOE B
CBOMCTBAX a30MHOU,
KOHYEeHmMpPUpo8aHHOU cepHOll U
MYPa8bUHOU KUCIIOT.

IIposooums, nabarwoams u
OnUCHIBAMb XUMHYECKHI
AKCIIEPUMEHT C OMOIIBIO
POIHOTO A3BIKA U SI3BIKA

PeryasiTuBubie:

1. BeiaBUraTh BepCcUM pelieHus
POOJIEMbI, 0CO3HABATH KOHCUHBIN
pe3yNIbTaT, BEIOMPATh U3 MPEITI0KCHHBIX
1 UCKAaTh CAMOCTOSTEIIEHO CPEICTBA
JOCTYKEHHUS TICIIH.

2. BHOCHTH HE0OXOIMMBIE KOPPEKTHUBHI B
NIEHCTBHE MOCTIE €TO 3aBEepIICHUS Ha
OCHOBE €T0 OIICHKH H yJeTa Xapakrepa
CIIEJIAHHBIX OLIUOOK.
Ilo3HaBaTeJbHBIE:

1. YMeTh onpenensiTe BO3MOXKHbBIE
HCTOYHHUKHU HEOOXOIUMBIX CBEICHHIA,
MIPOU3BOIUTH MMOUCK HH(DOPMAILIUH,
AHAIIM3UPOBATH U OLIEHUBATH €&
JIOCTOBEPHOCTb.

2.000011aTh MOHATHI —
OCYIIECTBJISATH JIOTHYECKYIO

OTIepaIlfio TIePeX0/ia OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY TTOHSTHIO,

OT TOHSITHS C MEHBIIINM

00BEMOM K HOHSATHIO C OOJIBIINM
00BEMOM.

KoMMyHUKATHBHBIE:
1.0Oprann3oBbIBaTh U IIAHKPOBATH
yaebHoe

COTPYIHHUYECTBO C yYUTEIEM H
CBEPCTHHKAMHU, OTIPENIEIISATh LIEU 1
(YHKIIMY YYaCTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; JIAHUPOBATH O0IIUE
croco0bI paboTHI.

2. Bctynate B uanor, a Takxke
y4acTBOBATh B KOJUIEKTUBHOM
00CyX1eHIH po0JIeM, y4acTBOBAaTh B
JMCKYCCHU M apryMEHTHPOBATh CBOIO
TO3UIIHIO.




KOHYEHMPUPOBAHHOU U
pazbasieHHoll a30mHoll
KUCTIOMbL € MEOBIO.
Komneknusa
MPUPOTHBIX
OpPraHUYeCKHUX
KHCJOT.

JlaGopaTopHble ONbITHI.
6. O3HaKOMIJICHHUE C
KOJJICKIIMEN KHUCIIOT.

TUAPOKCHUIAMH METAIJIOB,
COJISIMU. Y CIIOBUSA
BO3MOXKHOCTHU MPOTCKAHUS
peakuuii MexaIy
AJICKTPOIUTAMHU.
Cneyuguuecxue ceoticmsa
a30MmHol,
KOHYEeHMPUpPOBAHHOU
CepHol U MYPABbUHOUL
Kuciom.

XHUMHHA.

JINYHOCTHBIE:

1. ®opMHUPOBATEL IKOJIOTHUECKOE
MBIIIIEHHE: YMEHHE OLIEHHUBATH CBOIO
JeSITENTBHOCTD M TIOCTYITKU JIPYTUX JTFOJIEH
C TOYKHU 3PECHUS COXPAHCHHS
OKpY’KaloIeil Cpe/ibl.

2. ®opMHUpPOBATh OTBETCTBEHHOE
OTHOIICHUS K YYCHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00yUaIOMUXCs K
CaMOpa3BHUTHIO U CAMOOOPa30BAHUIO.
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OcHOBaHUS B CBETE
TEOpUH
3JIEKTPOIUTHYECKOU
JIUCCOITUAIINH.
JdemoHcTpanuu.
Komexnus menouet u
CBEXKEITOTy4eHHBIX
HEPaCTBOPHUMBIX
TUAPOKCUIOB
pa3IUYHBIX METAILIOB.
Peaxnus
HeWTpaau3anuu.
Ilonyuenue
HEPacTBOPUMOTO
OCHOBaHWUS U
pacTBOpeHue ero

B kucinote. [lonyuenue
ammuaka

u e2o g3aumooelcmaue
€ X10p0B0OOPOIOM
(«Ovim De3 ochsy).
JlaGopaTopHble ONbITHI.
7. [onyuyenue u
CBOMCTBA
HEPaCTBOPHUMBIX
OCHOBaHHU.

8. O3HakomieHHE

C KOJIJIEKIIUEN
OCHOBAaHHUM.

OmnpeneneHue OCHOBAaHUN
B CBETE TEOPUH
3JIEKTPOJIUTUYECKOM
nucconuanuu. Okpacka
WHINKATOPOB B pPacTBOpax
LIEJIOYEH.
Kiaccuduxarust
OCHOBaHHH MO MTPU3HAKAM
pacTBOPUMOCTH B BOJIE,
Hanuyus 8 cocmase
amomos Kuciopooa.
OO0mme XUMHYECKUE
CBOMCTBA MIEIOYEH,
HEPaCTBOPUMBIX
OCHOBaHMU:
B3aUMOJICHCTBHE C
KHUCJIOTaMH, KUCIIOTHBIMHU
OKCHUJIaMH, COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHU.
Bzaumooeticmsue wenoueti
C OpeaHuyecKuMu
coedunenusimu (genonom,
KapbOHOBbIMU KUCTIOMAMLL).
Csoticmea 6ecKuciopoonvix
OCHOBAHULL: AMMUAKA U
AMUHO8 8 CPABHEHU.

XapakTepuzoBaTb OCHOBAHUS
B CBETE TEOPUU
3JIEKTPOJIUTUYECKOU
JHUCCOLMaLUN.

Paziauyate oO1iiee,
0COOEHHOE U €TUHUYHOE B
CBOMCTBaxX THAPOKCHUIIOB U
OECKUCIIOPOTHBIX
OCHOBaHHH.

[IpoBoauTh, HAOIOIATH U
OIIMCHIBATH XUMHUYECKHUI
SKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3BIKA M SI3bIKA
XUMHUH.

PeryasiTuBHble:

1. CaMOCTOSITENILHO OCO3HABATH PUYHHBI
CBOETO yCIexa WM Heyclexa U HaXOIUTh
CIIOCOOBI BRIXO/Ia U3 CUTYaIlUU HEyCIexa.
2. YYUTbCS CaMOCTOSITEILHO CTABUTH
HOBBIC y‘Ie6HI)Ie e 1 3agavdu, CTpOUTh
YKU3HEHHBIE TUIAaHBI BO BpEMEHHON
MIEPCIIEKTHBE.

ITo3HaBaTeJbHBIE:

1. CtpouTh MOTHYECKOE pacCyKACHHE,
BKJIFOUAIOIIEE YCTAHOBJICHUE
IMPUYIUHHO-CIICACTBCHHBIX CBSI3EH.

2. OCyIIeCTBIIATh PacIIMPEeHHbIN

ITOMCK MH(OPMAIIIU C

UCIIOJIb30BAaHUEM PECYPCOB OUOINOTEK

u UHtepHeTa

KoMMyHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHUE
U ITO3UIIUIO, apI'yMEHTUPOBATh U
KOOPJIMHHUPOBATH €€ C MO3UIHSIMH
MapTHEPOB B COTPYTHUYECTBE MPH
BbIpa0OTKE OOIIET0 peleHuUs B
COBMECTHOM JeSITeThHOCTH.
JINYHOCTHBIE:

1. BeicTpauBaTh COOCTBEHHOE IIEIIOCTHOE
MHPOBO33pPEHUE: OCO3HABATH
MOTPEOHOCTH M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIC U B
paMKax caMOCTOSITENIbHOM JEATENbHOCTU
BHE LIKOJIBL.
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Conu B cBETE TEOPUU
SIIEKTPOIIUTHIECKOU
TNCCOLNAIINH.

JdemoHcTpanuu.
Kommexmus coneit
pa3IUYHON OKpPACKH.
Konnekuusa
OMOIOrMYECKUX
MaTepHUaJIoB,
CoJIepIKaIuX KapOoHaT
u docdaT KaIbIHSL.
Komnekuus
KOHJIUTEPCKHUX
pBIXJIUTENEH TecTa,
00bsICHeHHE TTPUHITATIA
UX JEeUCTBUSA U
JIEMOHCTPAITUS
Pa3pBIXIUTEIBHON
CITOCOOHOCTH.
T"amenue coapl
YKCYCOM.
KauecTBeHnHbIe peaknmu
Ha KaTHOHELI U aHHOHBI.
BriTecHenune meau
JKEJIe30M U3 pacTBopa
cynsdara meau (11).
ITonyuenue nonuna
CBHHIIA U
JIEMOHCTPAITUS €TO
pacTBOPUMOCTHU B
3aBUCUMOCTH OT
TEMIIEPaTyphl PacTBOPa
(TmorydeHne «30JI0THIX
YeIIyeK»).
JlabopaTopHbIe
OnbITHI. 9.
O3HaKOMIJICHHE C
KOJUIEKIIUEeH
MPUPOIHBIX
MUHEPAJIOB,

colep Kalux COJIH.

OrmpeneneHne coneit B
CBETE TCOPUU
AIIEKTPOTUTUUCCKON
JYCCOLMALIH.
Kiraccudukanms coseii:
CpeIHUE, KUCTbIC,
ocHO8Hbie. O0mme
XUMHYECKHUE CBONMCTBA
COJICH: B3aUMOJICHCTBHE C
KHCJIOTaMH, IICIIOYaMH,
MeTaJlIaMU U COJISIMHU.
DNEeKTPOXUMHUYCCKUU PsiJT
HaNpsKEHUH METAIIOB U
€0 MCHOJIb30BaHUE IS
XapaKTePUCTUKU
BOCCTAHOBUTCIIBHBIX
CBOMCTB METAJIIIOB.
Ceoticmea Kucavix conell.
IlpencraBurenu cojel u
UX 3HA4YCHHUE: KapOoHaT
KaJIBITHS, oprodocdar
KaJIbIIUsI.

Kauecmeennvle peaxyuu na
XA0puo-, cyrvham- u
KapboHam-aHu- OHbl,
KAMUOH aMMOHUSL, KAMUOHbI
aceneza (1) u acenesa (111).

Xapaxmepuszoeams COIN B
CBETE TEOPUH
AJIEKTPOJIUTHYCCKON
JIUCCOIIMALINH.

Pasznuuams oOliiee,
0COOEHHOE U EAUHUYHOE B
CBOMCTBax

CPEIHUX U KHUCJIBIX COJICH.
Ilposooums, nabaiooamso u
ONnUCHLIBAMb XUMUYECKUH
AKCHEPUMEHT C IIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMHUH.

PeryasiTuBHbie:

1. BeaiBuraTs Bepcum pemeHus
poOJIeMbl, 0CO3HABATH KOHEYHBIN
pe3yibTaT, BEIOUpPATh U3 MPEAIOKEHHBIX
Y UCKaTh CAMOCTOSITENIBHO CPEICTBA
JOCTIDKEHHUS LEITH.

2. IIpu nmaHUpPOBaHUM TOCTHIKEHUS
LeJIel CaMOCTOATEINIBHO, TIOJIHO U
a/ICKBaTHO YUHUTHIBATH YCIOBHS U
CpeACTBa UX JOCTHKEHHS, BBIACTATD
QJIBTEPHATUBHBIE CIIOCOOBI JOCTHKEHUS
LeNny ¥ BEIOupaTh Haubonee

3¢ GEKTUBHBIN CIOCO0.
Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh yMEHHUS
BOCIIPHHUMATh, TepepadaThIBaTh
MPEIBIBIATh HHPOPMALHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJIMYECKON
(hopmax, aHaTM3UPOBATH U
nepepadbaThIBaTh MOTYYCHHYIO
HH(OPMALIUIO B COOTBETCTBUH C
MOCTaBJICHHBIMH 33/1a4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHE,
BKJIIOYAIOLIEE YCTAaHOBJIEHNE NPUYUHHO-
CJICZICTBEHHBIX CBS3CH.
KoMMyHUKATHBHBIE:

1. CtpouTs MOHATHEIE JIJIs1 TApTHEPa
BBICKa3bIBaHUS, YUUTHIBAIOIINE, YTO
MapTHep 3HAaeT U BUAMT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATH

peueBbIe cpencTBa 1is

peILIeHHs Pa3TUIHBIX
KOMMYHHKATHBHBIX 33]1ad,

CTPOUTH CIIOXKHBIC

MOHOJIOTHYECKHE

BBICKa3bIBAHMSL.

JIMYHOCTHBIE:

1. ®opmupoBaTH OTBETCTBEHHOE
OTHOLICHUE K YUYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH K CAMOPa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHBALIUU
K 00y4YECHHMIO U MO3HAHUIO.
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T'unponus.
JdemMoHcTpanuu.
Paznuunele cnyuan
TUJIpoJinu3a cojiei u
JIEMOHCTpaLUs CPEIbI
pacTBOpOB C
TTOMOIIIBIO
WHINKATOPOB Ha
npuMepe KapOoHaTOB
IIEJI0YHBIX METAJIJIOB,
XJIOpHUa aMMOHWS,
arieraTa aMMOHMS.
Ilonyuenue
ayemunieHa
2UOpoU30OM Kapouoa
Kanbyusi.
JlaGopaTopHble ONbITHI.
10. UcnibiTanue
pacTBOPOB KHUCIIOT,
OCHOBAHUH U coseit
WHIUKATOPaMH.

11. Paznuunbie
cilydyau TUAPOIN3a
coneit. 12. 'maponus
XJIOPHUIOB

" arcTaToB
IICJIOYHBIX METAJIJIIOB

I'maponm3 kak 0OMEeHHOE
B3aUMOJICHCTBHE BEIIECTB
¢ Bonoii. OOpaTuMbIit
TUJIPOJIU3 COJIEH T10
TIEPBOU U nociedyrouum
creneHsM. [ uaponus mo
KaTHUOHY U aHUOHY.
HonHble 1 MOJIEKYJISIpHBIE
YpPaBHCHUS THAPOIHU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJICH.
HeobGpaTumeblii runponus
COJIEH.

Obpamumbiii 2u0poau3
Op2aHUYEeCKUX COeOUHeHUl
KaK 0CHO8A 0OMeHA euecmas
8 JHCUBLIX OP2AHUSMAX.
Oobpamumpsiti euoponusz AT®
KAK OCHOBA dHEP2emuieckoeo
00MEHA 8 JHCUBBIX
Op2aHu3Max.

Xapaxmepuzoseamsv TUIPOIIN3
KaKk OOMEHHOE
B3aMMOJICHCTBHC BEIIECTB C
BOJIOM.

3anuceleams ypaBHEHUS
peakiyii ruiposimsza
pa3JIMYHBIX COJICH.
Pasznuyams ruaposns 1mo
KaTUOHY W aHHUOHY.
Ilpedckazvieams peakyuro
Ccpeobl 60OHBIX pACTBOPOB
coJiei, 00pa3oBaHHBIX
CHJIBHBIM OCHOBAHHEM H
c1a00i KUCIOTOH, Ca0bIM
OCHOBAHHEM M CUIBHOM
KHCJIOTOH.

Packpvisams ponb 00paTUMOTO
THJIPOJIM3a OPraHUYECKUX
COEIMHEHMUI KaK OCHOBBI
oOMeHa BEIIECTB B JKUBBIX
opraHuzMax 1 00paTUMOro
ruaponn3a AT® kak OCHOBBI
SHEPreTHYECKOro 0OMeHa B
YKUBBIX OPraHU3Max.
IIposooums, nabriooams u
OnuUCLIBAmMb XUMHYECKUI
9KCIIEPUMEHT C IIOMOII[bIO
POJTHOTO SI3bIKA U SI3bIKA XUMHH.

PeryiasiTuBHbIE:

1.Y4uTeIBaTh MPaBWIO B TUNIAHUPOBAHUH U
KOHTPOJIE CII0c00a PeIIcHMsL.

2. Beibop nanboiree 3¢hHheKTHBHBIX
Croco0O0B peleHuUs 3a/1a4.
Ilo3HaBaTeJIbHBIE:

1.Mcnonp30BaTh NOMCK HEOOXOIUMOM
rH(OPMAITNH IS BRITTOTHEHHS YIeOHBIX
3aJIlaHuH.

2. OcyIecTBIATh aHAIN3 00BEKTOB C
BBIJIETICHUEM CYIECTBEHHBIX U
HECYIIECTBCHHBIX MTPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UITMPOBATH U 00001maTh (haKThl U
SIBJICHUS.

KoMMyHUKATHBHBIE:

1.YuuThIBaTh pa3Hble MHEHUSA U
CTpEMSATCS K KOOPIAUHAIINH Pa3IUYHBIX
MO3UIUNA B COTPYTHUYECTBE.

2. AnexBaTHO, OCO3HAHHO U IPOU3BOJIBHO
CTPOUTH peueBble BHICKA3HIBAHUS B
YCTHOM M MMCBMEHHOM pEUHu.

JIMYHOCTHBIE:

1. YMeTs COOTHOCUTH CBOM JIEUCTBUSA C
IJITAHUPYEMBIMU pe3yJIbTaTaMu,
OCYLIECTBJISATH KOHTPOJIb CBOEH
JIESITEIbHOCTU B TIPOLIECCE TOCTHKEHUS

pe3yJbTara.
19 IpakTHdeckas IIpoBoauTh, HAGIIOAATH ¥ ONUCHIBATH XUMHYECKHIH PeryasTuBHbre:
padoTa Ne 2. OKCIEPUMEHT ISl UACHTU()UKALIMY HEOPTAHUYECKUX U L }v)e(bnelccnﬂ Cr1ocoboB 1 ycnoBuii
Pemenne op2anuueckux coeounenuti ¢ TOMOIIbI0 KaUeCTBEHHbIX PEAKIUIA. ACUCTBHUSA, KOHTPOJIb 1 OIICHKA HpoLEcca
9KCMEPUMEHTATBHBIX U pe3yJbTaTOB JCSTCIBHOCTH.
3a7a4 Ha OpueHTaIs Ha MOHUMAaHKUE TIPUYNH
UACHTU(DUKAITUEO ycrnexa B yueOHOH JesITeIbHOCTH.
HEOPTaHUYECKUX U Ilo3HaBaTeJibHbIE:
Op2aHUYecKUx 1. YuebHO-1103HABATENBHBIN HHTEPEC K
coeOuHeHUll. HOBOMY Y4eOHOMY MaTepHaity u
20 Tlosmopenue u croco0aM pelieHusi HOBOW 4aCTHOM

0bobwerue memol
«Teopus
NEKMPOIUMUYECKOUL

0606%;(111”% 3HaHUA O KHaCCI/I(l)I/IKaLII/II/I M CBOMCTBAX OCHOBHBIX KJIac-
COB HCOPTaHNYCCKUX U OpTaHUYC- CKUX CO@Z[I/IHCHI/Iﬁ B CBC€TC TCOpUU

DIEKTPOITUTUICCKON TUCCOIHAIIHAH.

3a7auu.
KoMMVyHHKATHBHBIE:
1.YuuThIBaTh pa3Hbie MHCHUS U




ouccoyuayuuy, Vemanaenusams BHYTPUIIPEIMETHBIE CBSI3U MEKJLYy OPTAHHYECKON 1 (GopMyIpOBaTh COOCTBEHHOE MHEHHE
n0020mosKa K HEOPraHMYECKOM XUMHEN B CBETE 00IIETO, 0COOEHHOTO ¥ €IMHUYHOTO. Y [IO3UIINIO, ApTYMEHTUPOBATH U
KOHMPOIbHOU pabome. KOODPJMHUPOBATH €& C MO3ULUIMU
21 Konmponbhan paboma IIposooums pedekcuio cOGCTBEHHBIX JOCTHKEHUH B HO3HAHUU HapT%ePOB BgOprHHquCTBe Tpu
o o
Ne 2 no meme CBOMCTB OCHOBHBIX KJIACCOB HEOP- FAHUYECKHUX U OPIaHUYECKUX BRIPADOTKE OOLICTO PELICHUA.
«Onexmponumuiecka COEJIMHEHMIT B CBETE TEOPHH EKTPONTHTHUCCKOI IMCCOIHAIIHH. JIndHoCTHbIE:
ouccoyuayus. AHnanuzuposame pe3ynbTaThl KOHTPOJIBHOU PabOTHI U BHICTPAUBATD ITyTH 1. TIpumMenATH NOJTyueHHbIE 3HAHUS B
JOCTIKEHHS JKETAEMOTO YPOBHSI YCTICITHOCTH. HOBCCTHEBHOM JKU3HH.
TEMA 4. XUMNYECKUE PEAKIIMUA
22 Kiraccudnkamus Peaxyuu, uoywue 6e3 PeryiasiTHBHBIE:
Knaccugpuyuposams
XMMHYECKUX UBMeHeHus cocmaea 1. PaGoTas 110 Mmiany, CBEpATH CBOU
. XUMHYECKUE PEAKIIUU 110 N
peaxiuii. sewecme. Kinaccuduranust JEHCTBHA C IENBIO U, TIPH
pasIMYHBIM OCHOBAHHSIM.
JleMOHCTpaLUH. [0 YKCITY U COCTaBY HEOOXOJMMOCTH, UCTIPABJIATH OLIMOKU
Pasznuuams ocobeHnocTn
DK30TEPMUYHOCTD pearupyronmx BEIIECTB U . CaMOCTOATENBHO.
. KJIacCU(UKAINU PeaKIui
peaKImu CEpHOi [IPOIYKTOB PEAKIUH. - 2.KOppeKTHpOBaTh JESTENLHOCTD:
B OPraHUYECKON XUMUHU.
KUCIIOTHI € Peakuuu pasioxeHus, . BHOCHTH H3MEHEHHUS B MIPOIIECC C YUETOM
Xapaxmepuzosamp TEIOBON 5
IHIPOKCUIOM HATPUSL. COEJIMHEHHS, 3aMEIEHUS BO3HUKILKMX TPYAHOCTEH M OMIMOOK;
3P PeKT XUMUUIESCKUX
DHAOTEPMUYHOCTh u oOMeHa B . HaMe4aTh CIIOCOObI UX YCTPaHEHMUSI.
. . peaKIuii U Ha ero OCHOBE
pEaKIUK TMMOHHON HEOPraHUYECKON XUMUH. Ilo3HaBaTedbHbIE:
pasMyarh 9K30- U
KHCJIOTBI € Peaxyuu npucoedunenus, 1. ®opMHUpOBaTH YMEHHS yCTAHABIUBATE
SHJIOTEPMHUYECKUE PEAKIIUH.
'MIPOKapOoOHATOM OomuenieHus, 3amMewenus u 3 CBSI3M MEXKJy PEaIbHO HABII01aEMBIMH
Ompasicame TEMIOBOM
HaTpUsl. uzoOMepu3ayUlL 8 . XUMHUYECKUMH SBJICHUSAMH M TIPOLIECCAMH,
. . 3 PeKT XUMHUECKUX peaKLIni
Bszaumooeticmesue Op2aHUYeCKOU XUMULL. HPOUCXOJISAIIMMU B MUKPOMHPE,
. Ha MMHUCHME C MIOMOIIBIO
ANIOMUHUSL C CePO. Peaxyuu nonumepuzayuu . OOBSACHATH TIPUYHMHBI MHOTOOOPa3Hs
. - TEPMOXUMHUYECKUX yPABHEHHUIA.
Pasznoocenue KaK 4acmmublil CAy4ail BEILECTB.
. IIpo600ums pacyeThl Ha OCHOBE
NepMan2anama Kausl. peaxkyutl nNPUCOeOUHEeHU. y 2. ®opMHUpOBATH yMEHHUsI GE30MIACHOTO U
o TEPMOXUMHUYECKUX YPABHEHUH.
Bszaumooeticmesue DK30- U SHIOTEPMUYECKHE 3()PEKTUBHOTO UCIIONB30BAHMS

Hampusi U Kaaibyusi ¢
680001.

Bzaumooeticmeue
YUHKA C CONAHOU
KUCTIOMOI.
Bzaumooeiicmsue
Jicene3a ¢ pacmeopom
cynvpama meou (11).
Onwvimet,
unmocmpupyiowue npa-
suno bepmonne, —
obpaszosanie ocaoka,
2a3a unu ciabo2o
9971eKMpOIUMA.

peaKLuu.
Tepmoxumuueckue
ypaeuenus. Pacuem
KOu4ecmea meniomaul HO
MePMOXUMUYECKUM
VPABHEHUAM.

Habnooame u onucvieamso
JIEMOHCTPAITUOHHBII
XUMHYECKUH KCIIEPUMEHT.

71ab0paTopHOro 00OPYIOBAHUSI.
KoMMYHHKATHBHBIE:

1. IlmanupoBaTh yueOHOE
COTPYJIHUYECTBO C YUUTEICM U
CBEPCTHUKAMU; BJIaJIETh
MOHOJIOTHYECKON U TUAJIOTHYECKOH
(dhopMaMu peyr B COOTBETCTBHH C
HOPMaMH POJIHOTO SI3bIKa.
JIMYHOCTHBIE:

2. Pa3BuBath CIOCOOHOCTH K CAMOOIICHKE
Ha OCHOBE KPUTEPHS YCIEITHOCTH
y4eOHOU AeITeIbHOCTH.
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Karanus.
JdeMoHcTpanum.
Paznoxenue
MEPOKCHIa BOJIOPOJIA
C MMOMOTIBIO
HEOPraHUYEeCKUX
KaTaJm3aTopoB
(FeCl2, Kl u
MPUPOTHBIX
OOBEKTOB,
coJieprKanux
KaTayasy (ChIpoe
MsICO, KapTo(deib).
HUneubuposanue
83aumMoO0elicmaus
Jrcenesa ¢ CONAMHOU
KUCTIOMOU ¢ NOMOUbIO
VYpOmponuna.
Koanexyus npooyxmog
NUMAaHUs, NOTYYEHHBIX C
NOMOWBIO IHIUMOB.
JlabopaTopHbIe
onbIThl. 13. [Tosyuenue
KHCJIOPO/JIA C
MTOMOIIIBIO OKCH/IA
mapranna (1V) u
Kamanasvl culpoco

Karanuzatopsl. Karanus.
Tomocennwiii u
2emepoceHHbIll Kamanius.
ITpumepsl
KAaTAJIUTUYECKUX
MPOILIECCOB B
MPOMBIIIIIEHHOCTH,
TEXHHKE, OBITY.
DepMEeHTHI U UX OTINYUS
OT HEOPTraHWYECKUX
KaTaJIn3aTOPOB.
IIpumenenue
KaTajan3aTopoB U
bepmMeHTOB.

Xapaxmepuszosamuw

KaTaJnu3aTopbl U KaTalln3 KakK

CrocoOBl yIIpaBICHHUS
CKOPOCTBHIO XMUMHUYECKOH
peakiuu. Ha ocHoBe
MEXKIPEIMETHBIX CBSI3EH C
ouosoruen ycmanagnusamuo
ob1ee, ocoOeHHOE U
enuHUYIHOE 17151 (epMEHTOB
KakK OMOJIOTUYECKUX
KaTajan3aTopoB.
Packpvieams nx poib

B Opranusaliiu )XU3HH Ha

3emiie, a TaK)KE B MUIIEBOU U

MEIUIIHHCKOM
MPOMBIIIUICHHOCTH.
Ilposooums, nabaooamo u
onucwvléames XUMAYECKAH
DKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Kapmodgens.

24 O6parumocTb OOparumbie U Xapaxkmepuszoeamb
XUMHUYECKUX HeoOpaTHUMBbIE PEAKIIUU. COCTOSIHHUSI XUMHUYECKOTO
peaxkuui. XnMHUYecKoe paBHOBECHE paBHOBECHS U CIIOCOOBI €0
XUMHYECKOE M CITOCOOBI €T0 CMENICHUS CMEICHUSI.
paBHOBeEcCHE. Ha MpUMEpE MOTyUECHUS llpeockaszvieams
JeMoHcTpanuu. amMmuaka. Cunmes HaIlpaBJIEHUE CMEIICHUS

OObpaTnmble peakiuu
Ha mpuMepe
MOJIyYSHHsI poJgaHu1a
xxenesa (1) u
HaOJIIoIeHus 3a
CMEIICHUEM
paBHOBECHS 1O
HHTEHCUBHOCTU

ammuaxa 8
NPOMBIULIEHHOCHIU.
Tonsimue 06 onmumanvHbix
VCI08UAX NPOBEOeHUs
MexXHON02U1ecK020
npoyecca.

XUMHUYECKOTO PABHOBECHSI
pY U3MEHEHUU YCIOBUHI
MpoBeJeHUs OOpaTUMOit
XMMHUYECKOHN peakLnH.
Apeymenmuposams BEIOOD
ONTUMAJIBHBIX YCIIOBUU
MPOBEICHUS
TEXHOJIOTHYECKOTO

PeryasiTuBHbIE:

1. KoppekTupoaTh paboTy 1o Xoxy
BBITIOJIHEHHS 3aJaHuUsl IPH YKa3aHUU eMy
Ha OIIMOKH U3BHE.

2. UnentndunupoBaTh COOCTBCHHBIC
MpoOJIEMBI U ONPEACISATH TTIaBHYIO
mpooemMy.

Ilo3HaBaTeJIbHBIE:

1. OnpenensrTs NOHSATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCU(UIMPOBATH, CAMOCTOSATEIIBHO
BLIGI/IpaTI) OCHOBAaHUA U KpI/ITCpI/II/I JJIA
KJIaCCU(UKAINY, yCTaHABIUBATh
MIPUYHUHHO-CIICJICTBEHHEIE CBS3H.

2. YMeeT BBIITOJIHATH JIOTUUYCCKHUEC
IefCcTBHS aOCTparupoBaHusi, CpaBHEHMS,
HaXO0XJICHUS OOIINX 3aKOHOMEPHOCTEH,
aHagn3a, CHHTE3a.

3. BHocuTh HE0OXOAUMBIE OIIOJHEHUSI U
KOPPEKTHUBHI B IJIaH U CIIOCO0 AEHCTBUS B
CITy4ae PacXOoXIACHUS 3TAJIOHA C
peanIbHBIM JEHCTBUEM U €TI0 IPOLYKTOM.

KoMMyHUKATHBHBIE:

1. [TpuHUMaTh O3UIUIO coOeceTHIKA,
MOHMMAs TTO3HIUIO APYTOro, pa3inyaTh B
€ro peuyn: MHeHHUe (TOUKY 3pEeHHUs),
JI0Ka3aTeNIbCTBO (apTyMEHTHI), aKThI;
THIOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBathcs 0 NpaBUilax U
BOTpOCAax JJIsl OOCYX/IECHUS B
COOTBETCTBHH C [TOCTABJIICHHOM mepe;]
rpyNIoH 3aaadei.

JInyHOCTHBIE:

1. JleMoHCTpUPOBATh HHTEILIEKTYAIbHBIE
Y TBOPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00yUYEHHIO,
MO3HABATENILHBIE HHTEPECHI U MOTHBEI,
HaTpaBJIeHHbIE HA U3YYECHUE MTPEIMETA;
0CO3HAIOT LIEHHOCTH 3/10pPOBOTO U
6e3onacHoro o0pasa >KU3HU.

2. ®opMHUPOBATh aJCKBATHYIO




OKPAacKH IMPOIyKTa
peaxkiuu mpu
U3MEHCHUU
KOHIICHTPAIUU
pearecHTOB U
MPOIYKTOB. Bausinue
memnepamypul u
daslieHus Ha
OUMepU3AYUI OKCUOA

nporiecca.

Habnrooams u onucvlieams
JEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITIEPUMECHT.

CaMOOIIEHKY, OCO3HAHHOCTb YUCHUS
y4eOHOI MOTHBAIMH, aeKBaTHOC
pearupoBaHUE Ha TPYTHOCTH.

3. ®opMupoBaTh KPUTHIECKOE
OTHOILICHHE K HH(OpMALUH 1
N30UPATETHHOCTH €€ BOCIIPUSTHS,
yBa)KEHHE K HH(OpMAIMU O YACTHOM
KU3HH U HH()OPMAIIMOHHBIM Pe3ybTaTamM
JIPYTUX JIIOJEH.

azoma (1V).

25 OkucauTensHo- CreneHb OKUCIICHUS U €€ Xapaxmepuszoeambo Peryasitupneie: 5
BOCCTAHOBUTEJILHBIE omnpeneseHue o popmyie OKHCITUTEIbHO- 1. OcymecTBATh KOHCTaTHUPYIOLIHH 1
peakiuu (OBP). COCIUHCHMUS. BOCCTAHOBHUTEIIHHBIE TIpEABOCXNIIAIOIIHMH KOHTPOJIE IO
JdemoncTrpauum. OKHCIUTEILHO- peakiuu pesyIpTaTy H 1o cnoco0y JAeUCTBYS,
[IpocTeiimme BOCCTAHOBHUTEIEHEIE KaK MPOIIECCHI, TPU KOTOPHIX aKTyaJIbHBIM KOHTPOJIB Ha YPOBHC
OKHCIIUTEIBHO- peakuun. OKHCIUTENb U U3MEHSIIOTCS CTEIICHU NPpOU3BOJILHOTO.
BOCCTAHOBUTEIIbHbBIC BOCCTAHOBHITEITb. OKHMCJIECHHSI aTOMOB. Ilo3naBaTeJbHbIE:
peakIuu: OKHCIICHHE U Cocmasnsme ypaBHEHHs 1. CoznaBaTh 1 MpeoOpa3OBBIBATH
B3aUMOJICHCTBHUE BOCCTAHOBIICHUE. OBP MOZCIIN U CXCMBbI IJId PCIICHUA 3aaa4.
HMHKa CocraBieHue ypaBHEHHIA C MOMOIIBIO MCTOAA KommyHuKaTuBHbe:
¢ COIHOH KHCAOTOH OKHMCINTEILHO- SMEKTPOHHOTO Gananca. 1. ®opmynrpoBaTh COOCTBEHHOE MHEHHE
1 aesesa © BOCCTAHOBHUTEILHBIX IIposooumv, nabrodame u Y [IO3UIHI0, apTYMEHTHPOBAThH U
cynasdarom memu (11). peaknuii MeToJIoM onucvLI8ams XUMUYCCKUN KOOPMHHPOBATH €& C IIO3HIUAMH
JlaboparopHeie ONbITHI. AIIEKTPOHHOTO OanaHca. SKCHEPUMEHT C MOMOIIBIO MapTHEPOB B COTPYTHUUECTBE MPH
4. Peakiua POAHOTO sI3bIKa U 513bIKA BBIPaOOTKE OOIIET0 PEIICHUs B
JAMCTHCHIDE MEAH XHMHH. COBMECTHOM JIeSITeTbHOCTH
HEAESOM JINYHOCTHBIE:
B pacTBOpe cysbpara 1. ®opMupOBATEH IKOJIOTHIECKOE
menu (I1). MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO
15. Ilonyuenue JEATENBHOCTD U MOCTYIKU APYTUX JTIOAEH
BOJIOpOJIa C TOYKH 3pEHUS COXPaHCHHUS
B3aUMOJICHICTBUEM OKpY>Karolleu cpeibl.
KHCJIOTHI C ITUHKOM.

26 DeKTposus. DIEeKTPOJIN3 PacTBOPOB U XapakTepuzoBaTh Perynsitupupre:
HemoncTpanuu. pacIuiaBoB 3JIEKTPOJIUTOB BIIEKTPOJTU3 KaK 1.IIporHo3upoBath pe3yibTar B
Mopnens Ha MPpUMEpPE XJIO- pUjia OKHCJIUTEIBHO- OCHOBHOM y4eOHBIX (110 00pasiLy)
AIEKTpOJIN3epa. HaTpHSI. BOCCTAHOBUTEIILHBIN 3aZlaHuy, INIAHUPOBATH AJITOPUTM €TO
Monens DJEKTPOIUTHUECKOE nporecc. [Ipencka3piBath BBIITOJIHCHHA.
DJIEKTPOITU3HOM NOJy4YEeHHUE aJIFOMUHUSL. KaTOJHbIE U AHOJHbIC 2. CoorHOCHTD TIPOMEXKYTOUHLIC 1
BaHHBI JJIs1 [IpakTruueckoe 3HaYCHHE MPOLIECCHl U OTpakaTh UX Ha KOHCYHBIC PC3YJIbTATBI CBOCH
TTOJTYy YCHU S 3JICKTPOJIN3A. [MUChME JIJIs1 PacijiaBoOB U AEATEINBHOCTH € LEIbIO WK ¢ 00pasLoMm,




AJIFOMUWHUA.

Tanveanonnacmuka u
cajlbeaHocmecust.

BOJHBIX PaCTBOPOB
AIIEKTPOIUTOB. PackphriBaTh
MPaKTUYCCKOC 3HAUCHUEC
AIIEKTPOIH3A.

27

OOwmue cBoiicTBa
meTtamoB. Koppos3us
MmeTrauioB./leMoHcTpa
uuu. Bzanmoaencreue
HaTpUsl U CYPbMBI C
xJyiopoM. I'openue
MarHus u aJJlOMUHUS
B KHUCJIOPOJE.
Bzaumooeticmsue medu
c
KOHYEeHMPUpOBaAHHbIMU
CepHOIL U A30MHOU
KUC1omamu.
JleMOoHCcTpaMn.
Pe3ynbratsl
KOPPO3HUHU METAJUIOB B
3aBHCHUMOCTH OT
yCJIOBUI1 ee
NPOTEKAHUS

JlaGopaTopHble ONbITHI.
16. O3HaKoMIICHHUE C

KOHHGKHHCﬁ MCTAJIJIOB.

ITonoxxenne MeTaaIoB B
ITepuoanueckoil cucteMe u
0COOEHHOCTH CTPOCHHS UX
aTOMOB U KPHUCTAJLJIOB;
obmre hr3mgecKue
CBOMCTBa METAJIJIOB

(moBTOpCHUE).

OO1ue XUMHUYECKUE
CBOMCTBAa METAJIOB KakK
BOCCTAaHOBUTECJIICH:
B3aHMMO/ICHICTBHEC C
HeMeTaJIaMu
(ramorenamu, Cepoi,
KHUCIIOPOJOM),
B3aUMOJENCTBUE
IIET0YHBIX Hu
IMESJIOYHO3CEMCEIJIbHBIX

METAJIJIOB C BOJIOM.
CBoiicTBa, BEITEKAIOIIHE
M3 IOJI0KEHUS METaJJIOB B
AIIEKTPOXUMHYECKOM PSITY
HAaIPSHKSHUS
(B3amMopeicTBHUE C
pacTBOpamMu KHUCIOT

U coJiel), MeTauIoTepMHUs.
Obwue cnocodvl nonyuenus
memannos. Ilonsatue o
KOPPO3UH METAIIOB KAK
OKUCTIUMENIbHO-80CCMAHOBU
menvbHoOM npoyecce.
CrocoObl 3alUThI OT HEE.

Ob6obwams 3HAHUS U ACNIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOICTB METAJLJIOB B
nepuoax u rpynrax
ITepronnueckol CUCTEMBI.
Xapaxmepuzosamsb o0IIHE
XUMHUYECKHUE CBOMCTBA
METaJUIOB KakK
BOCCTAHOBHUTECIICH Ha OCHOBE
CTPOCHHUS UX aTOMOB U
MOJIOXKEHUS METAJIJIOB B
3JIEKTPOXUMHUYECKOM Py
HaNpPsDKECHUS.

Ilposooums, nabarwoams u
onucwLléams XUMAYECKAH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XHUMUH.

Xapaxmepuzosamo u
OITUCHIBATH KOPPO3UIO
METAIIIOB KAK OKUCTUM eNbHO-
B0CCMAHOBUMENLHBLI NPOYECC U
CITOCOOBI 3aIIUTEI METAIOB
OT KOPPO3UH.

NPCAIOKCHHBIM YUUTCIIEM.

ITo3HaBaTeabHBIE:

1.IIpuMeHITh METOABI HH(DOPMAITMOHHOTO
MOKCKa, TOOBIBACT HOBBIC 3HAHMS, B TOM
YUCJIE C IOMOIIBI0 KOMIIBIOTEPHBIX
CPEIICTB.

2. Beioupaer naunbosee a3ppeKkTHBHBIC
CIIOCOOBI peIIeHus 3a7a4d B 3aBUCIMOCTH
OT KOHKPETHBIX YCIOBHIA.

KoMMyHHKATHBHBIE:

1. Opra#uzoBbiBaTh W IUIAHHUPOBATH
yueOHOE COTPYAHHYECTBO C YYUTEIEM U
CBEPCTHMKAMH, ONPEACIATh LEIH U
¢byHKIIN YYaCTHUKOB, CIOCOOBI
B3aMMOJCHCTBUS; IUIAaHUPOBATh OOIIME
Croco0bI paboTHLI.

2. YAuThIBaTh pa3Hble MHEHUS U
CTPEMHUTCS K KOOPAWHAIMN Pa3THYHBIX
MIO3ULUHI B COTPYAHUYECTBE.

JIMYHOCTHBIE:

1.dopmMupoBaTh CaMOyBaXKEHHE U
SMOILHOHAIIEHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K cebe, BUIHBI TOTOBHOCTD
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
MO3ULNIO, KPUTHYHOCTH K CBOUM
IIOCTYIKaM M YMEHHE aJeKBaTHO UX
OILIeHHBATb.

2. ®opMupoBaTh TOTOBHOCTH K
nepexoay K camooOpa3oBaHHIO

Ha OCHOBE y4eOHO-

[I03HaBaTEIbHON MOTHBALIMH, B

TOM YHCJI€ TOTOBHOCTH K

BBIOODPY HANpaBICHUS

poHUILHOr0 00pa3oBaHusl.
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OO61mne cBOWCTBA
HEMETaJLIOB.
JdemoncTpanun.
B3anmopaeiictBue
HaATPHSI U CYPbMBI C
cepoii. ['openue cepsl,
yrist 1 pocdopa B
KHACIOPOE.
Bzaumonaeiicteue
XJIOPHOM BOJIBI C
pacTBOpOM OpoMHuIa U
HOAW/1a KaJns
(HaTpus).
JlaGopaTopHble ONbITHI.
17. O3nakomiieHuE C
KOJIJIEKLIMEN
HEMETAaJIJIOB.

XUMHUCCKHUE CBOMCTBA
HEMETaJJIOB KakK
OKHMCIIUTEJICH.
BzanmopeiicTtBue ¢
MeTaJIaMu, BOJOPOJAOM U
JIPYyTUMHU HEMETaJJIaMU.
CBolicTBa HEMETAJUIOB KaK
BOCCTaHOBHUTCIICH.
BzaumopeiictBue ¢
OPOCTHIMHU U CIOKHBIMU
BEIECTBAMHU-
okucnurensMu. Obwas
xapakmepucmuxa
2A102€H08.

Xapaxmepuszoseams ob1IIIE
XUMHUYECKUE CBOMCTBA
HEMETAJIOB KaK
OKHCIIUTEIICH 1
BOCCTAaHOBMTEJIEN HA OCHOBE
CTPOCHUS UX ATOMOB M
[IOJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUIIATESIIHHOCTH.
Habnooams u onuceieamo
XUMHUYECKUH DKCTIEPUMEHT C
ITOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUU.

PeryasiTuBHbie:

1. Pa3BuBaTh yMEHHE CaMOCTOSTEIHLHO
aJIeKBaTHO OLIEHUBATh MPaBUIIBHOCTD
BBINOJIHEHUS AEHCTBUSI U BHOCUTh
HEOO0XOIUMBIE KOPPEKTHBHI B
HCIIOJTHEHHUE KaK 110 X0y €T0
peanu3anyy, TaKk ¥ B KOHIIE ACHCTBHA.
Ilo3HaBaTe/IbHBIE:

1. Co3naBatb, IPUMEHSTH U
peoOpa3oBHIBATH 3HAKH U CUMBOJIHI,
MOJIEJIN ¥ CXEMBI AJIS PeIICHNs YIeOHBIX
Y TIO3HABATEJIbHBIX 33]a4.
KoMMyHUKATHBHBIE:

1.Bnanets quanoruyeckou peysto,
BBIMOJIHSS pa3IMYHbIE POJIU B TPYIIIE,
YMEET COTPYAHUYATh B COBMECTHOM
penieHny mpobaeMsl (3a1a4m).
JINYHOCTHBIE:

1. HpI/IMeHSITI) IMOJTY4YCHHBIC 3HAHWA B
MOBCEIHEBHOM KU3HH.

29 [enemuueckas césaso .
[lonsTre o reHeTHYECKON Xapaxmepuzosamo
MedHcoy Kraccamu
CBSI3M U TEHETUYECKOM PsiJie. TCHETUYECKYIO CBSI3b MEWKIY
HeopeanuuecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPTaHMYECKUX U
OpP2aHUYeCKUX 8eujecms. .
n Hemetauia. OCOOEHHOCTH HEOPraHWYECKUX COSTMHEHUH U
Lemoncmpayuu.
TeHETUYECKOTO psijia U OTpakaTh €€ Ha ITUChbME
Ipaxmuueckoe . .
FeHETUYECKOM CBSI3U B C IIOMOIIBIO 0000IIEHHON
ocywecmenerue N
nepexodos: OpPraHUYECKON XHUMHHU. 3aIHMCH «IICTIOYKH MTEPEXOIOBY.
1 Cu Cu 0 B3anmocBssi3b Koukpemusuposams Taxue
: HEOPraHMYECKUX U CIOYKU YPaBHCHUSIMH
CuSO4 | Cu p H yp "
OpPraHUYECKUX BEIICCTB. XUMHYECKHUX PEaKInil.
Cu(OH)2
CuO
2. P 1 P205 [
H3PO4 [ Ca3(P0O4)2
3. C2H50H 1 C2H4
1 C2H4(0OH)2
[
CH3COOH C2H4Br2
30 IIpakTHyeckast padora

Ne 3.

I'eneTnueckas CBS3b MCIKIAY
KJ1aCCaMH1 HCOPIraHNYCCKUX N

IIposooums, nabrooams u
OnuUCHIBAmMs» XUMAYECKUI

PeryasiTuBHbIe

1.KoppekTupoBatb A€ATEIBHOCTb:
BHOCHTbH U3MEHEHHS B MPOLIECC C YIETOM
BO3HHKILIUX TPYIHOCTEH U OIINOOK.

2. CocraByATh IJIaH OTBETA; paboTaTh C
TEKCTOM Iaparpada u ero
KOMITOHEHTaMH;

3. ®opmynupoBaTh YIeOHYIO 3a/1a9y Ha
OCHOBE COOTHECEHHS TOT0, YTO yKe
M3BECTHO YYaIIUMCSI, U TOTO, YTO eIlle He
H3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITeNThHO TUIAHUPOBATh
MyTH TOCTHKEHUS 1IeJIeH, B TOM YUCIe
aHI)TepHaTI/IBHBIe, OBJIAJICHUC YMCHI/ICM
COITOCTAaBJIATH BKCHepI/IMeHTaHLHBIe nu
TEOPETHUYECKUE 3HAHUS C OO BEKTUBHBIMU
peaJII/ISIMI/I JKN3HU.

2. Wcionb3oBaTh nprueMsl paboThI ¢
nHpopmanuen (mouck u oToop
HCTOYHHUKOB HEOOXOIUMOM HH(pOPMAIIVH,




OpPraHu4YCCKUX BCHICCTB. OKCIICPUMCEHT JIA
MOATBCPIKACHUA TeHETUYCCKOM
CBs3U MCIKAY KJIaCCaMU
HCOPraHUYCCKUX U
OpTraHNYCCKUX BCHICCTB.

31 [ToBTOpenue u
O0600maTh 3HaHUSA 0 KIacCH(PUKAITUN 1 3aKOHOMEPHOCTSIX
00001IeHne TEMBI . L
MPOTEeKAaHUS XUMHYSCKUX PEAKIIUi B OPTAaHUIECKOH U
«XHUMHUYECKUE .
PeAKITHID HEOPraHWYEeCKOM XMMUU. Y CTaHABIIMBATh BHYTPUIIPEIMETHBIC
’ CBSI3U MEXYy OPTraHHUYECKON U HEOPTaHUYECKON XUMHUEH B CBETE
MMOJIrOTOBKA K
N 0o0111er0, 0COOEHHOTO U €JUHUYHOTIO.
KOHTPOJILHOU paboTe.
32 KonTpospHas padora .
No 3 110 Teme [IpoBoauTh pediiekcrio COOCTBEHHBIX JTOCTHKCHUN B MMO3HAHUH
5 Ki1accu(uKauu 1 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYSCKHUX
«XHUMHYECKHE T . .
peaKITHI peaKkuuii B OpraHu9IecKOr 1 HEOPraHWIECKOU XUMUH.
AHanmu3upoOBaTh pe3yJIbTaThl KOHTPOJIBbHON paboThl U
BBICTPAUBATh ITyTH JOCTHIKCHHUS KEJIAEMOT0 YPOBHS
YCIIEIITHOCTH.
33-

34

3aIIII/ITa I'PYHNIIOBBIX 1 MHAWBUAYAJIbHBIX ITPOCKTOB.

cucTeMaTu3anus HHPOPMAIHH).

KoMMVYHHKATHBHLBIE

1. BrazmeTs MOHOJIOTHYECKOM 1
JMAJIOTUYECKON (hOpMaMH peyH B
COOTBETCTBHH C HOPMAaMH POJTHOTO
SI3BIKA; BEIPA’KATh CBOW MBICITH C
JIOCTAaTOYHON MOJTHOTOM M TOYHOCTBIO;
2. ®opMUpOBaHKE YMECHUS CITyIIATh
YUUTENS, BECTU AUATIOT C yUUTEIEM U
IPYTHMH yUYaIIuMUCS.

JIMYHOCTHBIE

1. IIposIBASTH OTBETCTBEHHOE OTHOLICHUE
K 00y4YCHHIO, YBAXKUTEIILHOE OTHOIICHHE
K CTapiyuM 1 MJIaJJUIUM TOBapUIllaM,
0CO3HaBAaTh LICHHOCTH 310POBOTO U
Oe3omacHOro 00pa3a KU3HH.




OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOANUECKU KOMIUIEKT JUISI HM3Y4YeHUs] Kypca XuMuu Ha O0a3oBoMm ypoBHe B 10—I11 knaccax, CO3JaHHBI aBTOPCKUM
KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. 'aOpuensiHa, cOepKUT, KpoMe y4eOHUKOB, YU€OHO-METOIMYECKHE U AUJAKTHYECKHE NTOcoOus, TeTpalu
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xumus. bazosslii ypoBenb. 10 kiacc. YueOnuk (aBtop O. C. I'abpuensin). 208 c.
Metoaudeckoe mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensH, C. A. Cnaakos). 192 c.
Kaura nnsa yuntens. bazossiii yposens. 10 knace (aBtopsl: O. C. 'abpuensu, U. I'. OctpoymoBs, C. A. Cnagko). 240 c.
Pabouas rerpans. ba3zoBsiii ypoBenn. 10 xitace (aBtopsr: O. C. N'aGpuensn, C. A. Cinagkos). 144 c.
KonTponsHbie u ipoBepouHbie padoThl. ba3oslil ypoenb. 10 knacc (aBTopst O. C. ['abpuensis u 1p.). 256 c.
6. Opranndeckasi XUMHUs B T€CTax, 3ajaa4ax, ynpaxaeHusx. ba3ossiii yposens. 10 kiacc (aBropsr: O. C. I'aGpuensia, U. I'. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHUYECKHI dKCIIEPUMEHT B IIKoyie. ba3oBwiil ypoBeHnb. 10 kitacc (aBTopsl: O. C. 'abpuensn, JI. I1. Batiuua). 208 c.
8. Terpanp nis OlleHKM KadyecTBa 3HaHUN Mo XUMHUHU. bazo-Beiil ypoBeHb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynosa). 112c.
9. Xwumwusi. ba3oBsiii ypoBens. 10 kitace. DnexkrpoHHas ¢popma yueOHHUKA.

o~ W

VMK «Xumus. ba3osblii ypoBens. 11 kiace»

=

Xumus. bazoBseiii ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposens. 11 knace (aBTopsr: O. C. IN'abpuensu, C. A. Cnankos). 160 c.

Kuwura st yaurens. ba3zossiit ypoBens. 11 kinace (aBroper: O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouas rerpans. ba3oserii ypoenb. 11 kimacce. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepouHbIe padoThl. ba3oBrwiii ypoBeHb. 11 kitace (aBTopsr: O. C. 'abpuensH u ap.). 224 c.

OOmias xuMus B TeCTax, 3ajayax, ynpaxkaeHusx. 11 kinacc (aBropsl: O. C. I'abpuensn, 1. I'. Octpoymos, A. I'. Beenenckast). 304 c.
Xumudeckuit skciepuMeHT B mikotie. 11 ximace (aBropsr: O. C. IN'abpuensa, U. I'. Octpoymon). 208 c.

Tetpanpb 1151 OLIEHKU KadyecTBa 3HaHUN o XuMuu. bazoBelil ypoBens. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

© 0Nk WD

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1. http://www.alhimik.ru TlpencraBiieHbl clienyrpoliue pyOpUKH: COBETHI aOUTYPHUEHTY, YYUTEIIO XUMHHU, CIPABOYHUK (OYCHb OOJIb- Imas
1MoI00pKa TaOJMIlI M CHPAaBOYHBIX MaTepUaliOB), Becejiasi XMMUs, HOBOCTH, OJMMIIMAJIBI, KyYHCTKamepa (Macca HHTEPECHBIX HCTOpHUYE- CKHX
CBEJICHUN ).

2. http://www.hij.ru/ XKypuan «Xumusi 1 )KM3HB» MMOHSITHO U 3a- HUIMATEJIFHO paccKa3biBaeT 000 BCEM HHTEPECHOM, UTO MPOUCXOIUT B HAYKE U
B MUpE, B KOTOPOM MBI )KUBEM.



http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry—chemists.com/index.html DriexTpoHHBIH KypHaTT «XHUMUKA U XHUMUS», B KOTOPBIX IPEJICTABIICHO MHOXKECTBO OITBITOB IO
XAMHUH, 3aHUMATEIILHOW HH(POPMAIINH, TTO3BOJISIONICH yBIIeUb YYCHUKOB SKCIICPUMEHTAIBHOMN YaCThIO IPEMETA.

4. http://c-books.narod.ru BeceBo3morkHast inTepaTypa o Xvu- MUH.

5. http://www.drofa-ventana.ru M3BecTHoe M31aTEILCTBO yueO- HOM JiuTeparypbl. HOBUHKHM Hay4YHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHHUT 110
XUMHUU.

6. http://schoolbase.ru/articles/items/ximiya BcepocCHMCKII MIKOIBHBIN ITOPTa CO CChUIKAMH Ha 00pa3oBaTe/IbHBIE CANTHI 0 XUMHHU.

7. www.periodictable.ru CoopHuk cTaTeii 0 XHMHYSCKHX JIEMEH- Tax, WLTIOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.
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