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Pabouas mnporpamma cpegHero oOmiero o0Opa3oBaHHs 10 XHMHUU COCTaBieHa Ha ocHoBe DenepaqbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO cTaHaapra obmero oOpa3oBaHusi. B Hel Takke y4YUTHIBAIOTCS OCHOBHBIC WIEH U MOJOXeHHS [Iporpammbl pa3BUTHS U
(dhopMHUpPOBaHKS YHUBEPCATBLHBIX YYCOHBIX ICUCTBUH I CPpeAHETO (TIOJHOTO) 00I1Iero oOpa3oBaHHMs.

B paboueii mporpamme npeaycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUOB JICATEILHOCTH OOYUYAIONIMXCSl TPEACTABICHHBIX B MPOrpaMMax JUis
HAYaJIbHOTO OOIIEro M OCHOBHOTO 0o0Imero oopasoBanus. ConepxaHue HAcTOsIIEH pabodell MporpaMMbl UMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-
NIEPBBIX, MIPEAMETHBIM COAECPIKaHUEM, U BO-BTOPBIX, ICUXOJIOTHIECKUMHU BO3PACTHBIMUA OCOOEHHOCTSIMH 00y4aeMbIX.

esan kypcea:
1) BuIcHHME W TMOHMMAaHHE 3HAYMMOCTH XHMHUYCCKHX 3HAHWU IS KaKIOro YieHa COIMyMa; YMCHHE OICHHBATh pa3sinvHble (aKThl U SBICHHS,

CBSI3aHHBIE C XMUMMYECKMMHM OOBEKTaMH M TMPOLECCAMH HAa OCHOBE  OOBEKTHBHBIX KPUTEPHEB WU OIpPENCIEHHONM CHUCTEMBbl LIEHHOCTEH,
(dopMynupoBaTh U 000OCHOBBIBATH COOCTBEHHOE MHEHHUE U YOEXKIECHUE;

2) TIOHMMaHHE POJIM XMMHHU B COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MHUPA U MCIIOJIb30BaHHE XMMUUCCKUX 3HAHUI I O0OBSICHEHUSI 0OBEKTOB
U NPOLIECCOB OKPY’KaloIIel AeHCTBUTEIbHOCTH — MPUPOJHOM, COLIMANIBHOM, KyIbTYpHOH, TEXHUYECKOH Cpelibl;

3) ¢dopmupoBaHHE Yy CTapIICKIACCHUKOB MPHU H3YYCHHH XHMHH OMbITA TO3HAHHMS M CAMOIIO3HAHMS C IOMOIIBIO KIFOYEBBIX KOMIICTEHTHOCTEHl
(KJIIOUEBBIX HABBIKOB), KOTOpbIE€ MMEIOT YHHBEPCAJIbHOE 3HAYEHHE I Pa3JIMYHBIX BHUJIOB JIEATEIBHOCTH, — IIOMCKA, aHanu3a U oOpabOTKu
uH(pOpMallii, U3TOTOBJIEHNE UH(POPMAIIMOHHOTO MPOAYKTa U €ro MPE3eHTALNN, IPUHITUS PEeIlIeHnH, KOMMYHUKAaTUBHBIX HaBBIKOB, O€30MaCHOTO

06pameHI/1${ C BCHICCTBAMHU, MAaTCpUATIaMHU U IIPOLCCCAMU B MMOBCEAHEBHOM KU3HU U HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

Z[J'IH JOCTHDKEHMS ITUX LICICH B KypCC XUMHHU HAa CTYIICHU OCHOBHOT'O O6IJ_I€1"O 06p8.30BaHI/I$I peuaroTCA CJICAYIOUINE 3adavuu:

v BHJCHHE ¥ MOHMMAHHE 3HAYUMOCTH XUMHUYECKUX 3HAHHUU JUTS KaKIOTO 4JICHA COIMyMa; YMEHHE OIEHWBATH Pa3iH4Hbiec (DAKThI U SIBJICHHS,
CBSI3aHHBIE C XHMHYECKUMH OOBEKTaMH U IPOLECCAMH Ha OCHOBE OOBEKTUBHBIX KPUTEPHUEB M OINpPENENEHHOW CHCTEMBI ILIEHHOCTEH,
(dbopMynrpoBaTh 1 000CHOBBIBaTH COOCTBEHHOE MHEHUE U YOEKICHHUE;

v TOHMMaHHWE POJM XMMHH B COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE MHMPa M WCHOJB30BAHME XMMHUYECKMX 3HAHUH JUIA OOBSICHEHUS
00BEKTOB U MPOLIECCOB OKPYKAIOIIEH 1eHCTBUTEIBHOCTH — MPUPOAHOM, COLMAILHON, KYJIbTYPHOM, TEXHUUECKOU CpeIbl;

v (GOpMHpPOBaHHE y CTAPIIECKIACCHUKOB MPU W3YYCHUHM XMMHHU OIBITA MMO3HAHWS W CAMOIO3HAHHS C MOMOIIBIO KIFOYEBBIX KOMIIETCHTHOCTEH

(KJ]IO‘-ICBLIX HaBLIKOB), KOTOPBIC UMCIOT YHUBCPCAJIIbHOC 3HAYCHHUC JIA PA3JIMYHBIX BUIAOB ACATCIIBHOCTU, — IIOHWCKA, aHAJIM3a U O6pa6OTKI/I



uHpOpMaIUY, HM3TOTOBJICHHE WH(POPMALMOHHOTO TPOAYKTa W €ro NpPe3CHTAlMH, NPUHATHS peIIeHUl, , KOMMYHUKATHBHBIX HAaBBIKOB,

6e30macHOro 0OpaleHus ¢ BEIeCTBaMH, MaTepHalaMH U IPOIeCCaMH B TOBCEAHEBHOM KU3HU U TPOPECCHOHATTLHON JAEATEIbHOCTH.

Conep:kanue nporpaMmbl
Xumus 10 kiaace
(68 uacos, 2 yaca B HeI€eJI10)

Teopust crpoeHus oprannyeckux coennnenuii A. M. byrieposa. Ilpeamer opranudeckoi XUMHH.
Opranudeckue BeIEeCTBA: MPUPOAHbIE, UICKYCCTBEHHbIE U CUHTeTHYeckre. OCOOEHHOCTH COCTaBa U CTPOEHUS OpraHMYeCKHUX BeulecTB. Butanusm u
ero kpax. Ilonstue 06 yriesonoponaax.

OCcHOBHBIE 0JI0KEHUSI TEOPUH XUMHYecKoro crpoeHusi bByriaeposa. BanentHocts. CTpyKTypHBIE (hOPMYJIIbI — IOJIHBIE U COKPALIEHHBIE.
[IpocTeie (oauHapHbIE) U KpaTHBIE (IBOMHBIE U TpOitHbIE) CBsI3U. M30Mephl U n3oMepust. B3aumHoe BiaMsiHIE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopele oOIMe XMMHUYECKHE CBOWCTBA OPraHMYECKUMX BEILIECTB: MX TOpEHUE, IJIaBlIeHHEe U oOyrnuBaHue. Mojenu
(mrapoctep>kHeBble M OOBEMHBIE) MOJIEKYJI OpPraHWYECKMX COEAMHEHHM pa3HbIX KiaccoB. OmpenesieHHe 3JIeMEHTHOIO COCTaBa OpPraHMYECKHX
COCIMHEHUM.
Jlabopamopmuvie onvimot. VI3roToBIeHNE MOJIENIEH OPTaHUYECKUX COCTMHEHHUI.

YraeBoaopoas! M UX NPUPOAHBIC HCTOYHUKHU

IIpenenbHbie yriaeoaopoiabl. Ankanbl. Omnpenenenue. ['oMonorudeckuit psja aiakaHoB M ero obmas ¢opmyna. CTpykTypHas H30Mepus
yriepoaHoi nienu. Pagukansl. HomeHknatypa ankanoB. XMMHUYECKHE CBOMCTBA AJIKAHOB: TOPEHHUE, PEaKIMK 3aMEelIeHUs (TaToreHuPOBaHKE), peaKIHs
pa3IoKEeHUsI METaHa, peakus JerUIpUPOBaHUs dTaHa.

HenpenenbHble yriieBoaopoabl. AJikeHbl. OTwieH. ['omonornueckuit psin  ankeHoB. Homenknatypa. CTpyKTypHas H30MepHs.

HpOMBII_HJ'ICHHOe MOJYUYCHHUC AJIKCHOB: KPCKUHT U ACTUAPUPOBAHUC AJIKAHOB. Peaknus ACTUApaTaliuy 3TaHOJIA, KaK Ha60paT0pHBIfI CIoco0 MOJIY4YCHHUA



sTUieHa. Peakuuu npucoequHeHus: TuapaTalys, TuIporaJoreHupoBaHue, rajloreHupoBanue, noaumepusanun. [lpasuino MapkoBaukoBa. OkuciieHre
asikeHOB. KauecTBEeHHbIE PEaKIIMK Ha HENPEAEIIbHbIE YIIIEBOAOPO/IBL.

Aaxanuenbl. Kayuyku. Homenknarypa. Comnpspbkénnble aueHbl. byrtaauwen-1,3, msonpen. Peakmus JleGeneBa. Peaknuu npucoeauHeHuUs
ankagueHoB. Kayuyku: HaTypanbHBIN, CHHTeTHYECKHE (OyTaMeHOBBIN, H30IIPEHOBRIN ). Byikanuzanus kaydyka. PesuHa. D00HHUT.

Aakunbl. O0mas xapakTepucTHKa roMojorudeckoro psaa. CrmocoObl 00pa3oBaHUsS Ha3BaHWM AJTKWHOB. XMMHYECKHE CBOMCTBA alleTHUIICHA:
ropeHue, peakuu NPUCOSIUHEHNUS: THIPOraJIOreHUPOBAaHKE, TAJIOTeHUpOBaHKe, ruapartanus (peakuus Kydeposa), — ero nonxydeHue u NpUMEHEHHUE.
Bunwixnopua u ero nojimMepusaius B MOJIUXJIOPBUHMIL

Apenbl. beH30i, Kak npeacTaBUTENb apOMaTHYECKHX YIIEeBOAOPOoAOB. CTpOeHUE ero MOJEKYyJbl M CBOMCTBa (M3MYECKHME U XHMHUYECKUE
CBOICTBA: TOPEHHE, PEAKLIMU 3aMEIIeHHs] — raJloreHupoBanue, HuTpoBanue. [lonydenue u npumeHnenue O6eH3oza.

Ipupoaubiii 1 monyTHbI# ra3pl. CoctaB mpupoaHOro raza. Ero Haxoxnenue B mnpupone. [IpenmyiecTBa mpupoaHOro ra3za Kak TOIUIMBA.
Xumuueckas nepepaboTka IpUPOJIHOTO raza: KoHBepcHs, nupoiu3. CHUHTEe3-ra3 u ero NpuMeHEHHeE.

[TommyTHbIe Ta3bl, ux cocTaB. [lepepaboTka momyTHOTo raza Ha GpaKIUu: CyXoi ra3, mponaH-0yTaHoBasi CMECh, Fa30BbIA OCH3UH.

HedTb u cnocodnl eé nepepadorku. CoctaB HeTH U e€ nepepaboTKa: MeperoHka, KpeKuHr, pudopMuHr. HerenpoaykTel 1 UX MOJTyUYCHHE.
[TonsiTve 06 OKTAaHOBOM YHCIIE. XUMHUECKHE CIIOCOOBI MOBHIIIICHUS KauecTBa O€H3MHA.

Kamennblii yroyib u ero nepepadorka. KokcoBanne KaMEHHOTO YISl M €r0 MPOJIYKTHI: KOKCOBBIM ra3, aMMHa4Hasi BOJIa, KAMEHHOYTOJIbHAs
cMmorna, kokc. ["a3udukanys KaMeHHOTO yIJIs.

Jemoncmpayuu. I'opeHne npeneiabHbIX U HENpPeNeNbHbIX YIIIEBOJOPOAOB: METaHa, dTaHa, aueTuieHa. KauecTBeHHble peaklMyd Ha HENpeaesbHbIe
YIJI€BOAOPOABL: OOECIBEUMBAHUE JTUJIEHOM M alleTHJIIEHOM pacTBOPOB IE€pMaHraHata Kajauss U OpomHOM Bojbl. OTHOIIEHHE O€H30Ja K ATUM
okucnurensm. Jlerunparauus 3taHona. ['maponus kapobuna kaneuus. Komnexkunn «HedTs u HedTenpoaykTe», «KaMeHHBIH yroiab U NPOAYKTHI €T0
nepepabotkmny, «Kayayku». Kapra noneznbsix uckonaemoix PO.

Jlabopamopnute onvimoi. O6HapyXeHUE IPOTYKTOB TopeHust cBeur. MccnenoBanne CBOWCTB KayqyKOB.

Kucaopon- u a3orcoaep:kamme opraHu4ecKue coeJuHeHHs



Opnoaromubie cnupThl. OnpeneneHue. PyHKIUOHAIbHAS TMAPOKCWIbHAS Ipynna. ['OMONOrvMuYeckuid psj NPEesIbHBIX OAHOATOMHBIX
cnupToB. M3oMepus monokeHus GyHKIMOHANBHOU rpymnibl. BomopoaHas cBs3b. XMMHYECKHE CBOWCTBA CIUPTOB. AnbieruiHas rpynna. Peaxius
TepupUKanmH, cloxkHble 3upsl. [Ipumenenue cnupros. JlelicTBUE METHIIOBOI'O U 3TUJIOBOTO CIIMPTOB HA OPraHU3M YellOBeKa.

MHoroaromMHble CIIMPTBI. DTUICHITIUKONb, KaK IPEICTAaBUTENb JIBYXaTOMHBIX U TNIMLEPHUH, KAK IPEICTaBUTENb TPEXATOMHBIX CIIMPTOB.
KavecTBeHHast peakiiyst HA MHOTOaTOMHBIE CITUPTHI, UX CBOWCTBA, MOydeHue U npuMmenenue. [lonstue 06 antudpuzax.

®enoa. CtpoeHne, noiaydeHrue, CBOUCTBa U NpuMeHenue ¢eHosna. KauectBennslie peakuuu Ha (heHo. B3aumMHOe BAMSHUE aTOMOB B MOJICKYJIe
denona.

Aubaernabl M KeTOHbl. DopManbaerua M auneTanplerui,, Kak NPeACTaBUTEIN aIbICTUIO0B, COCTaB UX MoOJeKyld. OyHKIMOHAIbHAs
kapOoHMIIbHAs Tpynna. KauecTBeHHble peakiuu Ha anpaeruabl. CBoicTBa, MONMydYeHHUE U MpUMEHeHHe (opmanblernia u auneranpaeruaa. Peakuuu
MOJMKOHAEH AN T (hopManipaeruaa. [loHsTHe 0 KeTOHaX Ha MPUMEpE alleTOHA.

Kap0oHoBble KHCJOTBI. ['OMOJOTMYECKHH P MPEICTbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKUpHBIE KapOOHOBBIC KHCIIOTHI
XuMHu4ecKue cBOMCTBAa KapOOHOBBIX KUCIIOT. [lomydyenue u npuMeHeHre MypaBbHHON U YKCYCHOM KHUCIIOT.

Caosxnbie 3¢pupsbl. Kupsbl. Peakuus stepudpukanuu. Croxusle 3¢upbl. XKuppl, UX cocTaB U TUAPOIU3 (KUCIOTHBIM M I1€104HOI). Mbuia.
I'mppupoBanue KUpoB.

YraeBoawl. YrieBoabl. MoHocaxapuasl. [moko3a kak anpaerugocrnupt. Copout. MojouHokucioe U cnupToBoe OposkeHue. DOTOCHHTES.
Hucaxapunel. Caxapo3sa. [Tonmucaxapuapsl: Kpaxmai, LEJUII0JI03a.

AMHUHBI. AMUHOTpyIIa. AMUHBI NIpeAeinbHble U apoMatnyeckue. AHwinH. [lonydyenne amuHoB. Peaknus 3uHMHA. XMMHUYECKUE CBOMCTBA U
IIPUMEHEHNE aMHUHOB.

AMHMHOKHCJIOTBI. AMUHOKHUCIOTBL, COCTaB MX MOJEKYJI M CBOICTBa, Kak aM(OTEpHBIX OpPraHWYeCKUX COeauHeHWH. [muiuH, Kak
[IPEACTABUTENb AMUHOKHUCIIOT. [1oydeHne nonneTu10B peakuen nojMuKoHaeHcanuu. [Toastue o nenTuaHon cessu.

Beakn. Crpoenue Monekyn O€lKOB: NMEpBUYHAs, BTOPUYHAS M TPETHYHAs CTPYKTypbl. KauecTBeHHble peakuuu Ha OeNKd, UX TUAPOIIU3,
JeHartypauus u Ouonornyeckue QyHKIUH.

Jemoncmpayuu. IlonydyeHue aapAeruyioB OKUCIeHHEM cnupToB. KauecTBeHHas peakiysi Ha MHOIOATOMHbBIE CIUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH

¢deHona B BoJie OT TemmepaTypsl. B3aumopeiictBue ¢ 6pomuoit Bomoit u xmopuaom xenesa(lll), kak kauecTBeHHble peaknnu Ha ¢eHon. Peakmuu



CepeOpSIHOTO 3epKajia M CO CBEXKEMoNydeHHBIM TuapokcuaoM menu(ll) mpu HarpeBannm, Kak KadyeCTBEHHBIE pEaKIUU Ha anbAeruabl. OOpasiibl
MYypaBbUHOH, YKCYCHOMH, AJIbLMUTHUHOBOW M CTEAPUHOBOM KHMCIIOT U UX PacCTBOPUMOCTb B BOJAE. AJIbAETUAHBIE CBOWCTBA U CBOMCTBA MHOTOAaTOMHBIX
CIUPTOB TJIIOKO3bI B peakuuu ¢ ruapokcuom meau(ll). Unentudukanus kpaxmana. KauectBenHble peakiiuu Ha O€NKH.

Jlabopamopuvie onvimpr. CpaBHEHHE CKOPOCTH UCIAPEHHUs BOJABI U 3TaHONA. PacTBOpUMOCTh MMIEpHHA B BOJE. XMMHUUYECKHE CBOMCTBA YKCYCHOM
KUCHOoTHL. OrmpeneneHue HenpeeNbHOCTH pacTUTeNbHOro Macia. VaeHTudukamus Kpaxmaia B HEKOTOPBIX HPOAYKTax muTaHus. M3roroBneHue
KpaxMaJbHOTO Kierncrepa. M3rorosinenue Moaenel MOJIeKyJl aMHHOB. MI3roToBIeHHE MOIETIN MOJIEKYJIbI [TIUIMHA.

Ilpakmuueckaa pavooma. UnenTupukanusi OpraHnyecKux coeTMHeHHi.

Opranuveckasi XuMusi 1 001IECTBO

Bbuorexnouiorus. [lepuoasl e€ pazsutus. Tpu HanmpaBiieHUs OMOTEXHOJIOTHH: TeHHAas (WM TeHeTUYEeCKas) MHKEHEPHs; KJICTOYHAsI HHKEHEePHS,
ouosornveckas nmxeHepus. [ enernyeckn Mmonudunpoannsie opranu3Mel ('MO) u Tpancrennas npoaykuus. Kiionuposanue. UMMoOMIM30BaHHbBIE
(bepMeHTHI 1 UX MPUMEHEHHE.

IMoanmepsl. Knaccudukarus noaumepoB. MIcKyccTBEHHbIE MOTUMEPHI: LEJUTYJION, alleTaTHBIN &K, BUCKO3a, IeJ10(daH.

Cunrernyeckue mnoaumepsbl. [lonumepusanus U MONMKOHIEHCAIMS, KaK CHOCOOBI MOJydyeHHUs MonuMepoB. CHHTETUYECKHE KaydyKH.
[Tonuctupo:n, TedaoH U NOAMBUHWIXJIOPU, KaK MpeAcTaBUTeNH miaactMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HalJIOH, KeBjap, JIABCaH.
Hemoncmpayuu. Komnekuuy KayqyKoB, INIACTMACC, CHHTETHYECKUX BOJIOKOH M M3JENHM U3 HUX. @epMEeHTaTUBHOE Pa3JI0KEHHE ITEPOKCHIAa BOAOPOAA
C TOMOIIIBIO KaTajia3bl CBEKEHATEPTHIX MOPKOBH WM KapTO(hes.

Jlabopamopnwie onvimbi. O3HAKOMIIEHUE C KOJUIEKIIMSIMUA Kay4qyKOB, IUIACTMACC U BOJIOKOH.

IIpakxmuueckan paboma. Pacno3HaBaHue IJIACTMACC U BOJOKOH.



Conep:kanue nporpaMmbl
Xumus 11 kaace
(34 yaca, 1 yac B He/IeJII0)
CrtpoeHue BelecTn

OcHoBHbIE cBe/leHUsI 0 cTpoeHuH aToMa. CTpoeHUe aroma: coCTaB sijipa (HYKJIOHBI) U 3JIeKTpoHHas obonouka. [Tonstue 06 m3oromax. [lonsTue o
XMMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTHA aTOMOB C OJIMHAKOBBIM 3apsJIOM s]1pa.

Ilepuoanueckasi cucreMa xumMudeckux 3JjemeHToB J[. M. MeHaeneeBa B cBeTe Y4eHUSI O CTPOeHUHM aToMa. Du3myeckuil CMBICI TPUHATON B
tabnuue JI. . MenneneeBa CUMBOJIMKHU: MOPAIKOBOTO HOMEpa dJE€MEHTa, HoMepa Mepruoaa U HoMmepa Tpymnmbl. [loHATHE 0 BaJeHTHBIX JIEKTPOHAX.
OToOpakeHue CTPOSHHS ANEKTPOHHBIX 000JI0UYEK AaTOMOB XMMHUYECKUX AJIEMEHTOB C MTOMOIIBIO JIEKTPOHHBIX U 3JIEKTPOHHO-TPaQUIECKUX (POPMYIL.
OOBbsicHEeHHE 3aKOHOMEPHOCTEH M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IEPHOJAX W TPYIIAX MEPUOJTUICCKON CHCTEMBI, KaK CIICACTBHE MX IJICKTPOHHOTO
CTPOEHHUS. DIIEKTPOHHBIE CEMENCTBA XUMUYECKHUX HJIEMEHTOB.

CpaBHenue Ilepuoguyeckoro 3aKoHa U TEOPHMU XMMHYECKOIr0 CTpPOeHHsI HA (puiiocodpckoii 0CHOBe: MPEINOChUIKN OTKpbITUA [leproanyeckoro
3aKOHA M TEOPUHM XHUMHUYECKOrO CTPOCHHUS OPraHMYECKHX COCIUHEHUM; POJib JIMYHOCTH B MCTOPUU XMMHH; 3HAYEHUE MPAKTUKH B CTAHOBJICHUU W
Pa3BUTHU XUMUYECKUX TEOPHIA.

Honnas xumuyeckasi CBsI3b U HOHHbIE KPUCTA/LINYeCKHe peméTKH. KaTHOHBI M aHUOHBIL: UX 3apsi/ibl U KIAacCHU(UKAIUA 110 COCTaBY Ha MPOCTHIE U
cnoxuble. [IpencraButenu. IloHsTHEe 00 MOHHON XMMHYecKOW cBsizu. MoHHas KpHcTauiMyeckash peméTka U (U3ndYecKhue CBOWMCTBA BEIIECTB,
00YCIJIOBIICHHBIE ATUM CTPOCHHUEM.

KoBajileHTHasi XuMMH4YecKasi CBSI3b. ATOMHBbIE W MOJIEKYJSIpHbIE KpHUCTAJIMYeckre pemérku. I[loHATHE O KOBAJCEHTHOW CBS3H.
DIEeKTPOOTPUIIATENILHOCTD, HETIOSIpHAS U TOJISIpHAS KOBaJICHTHBIE CBS3U. KpaTHOCTh KOBaJeHTHOH CBs3M. MexaHM3Mbl 00pa30BaHUsI KOBAJICHTHBIX
CBsI3€ii: OOMEHHBIN U TOHOPHO- aKIEeNTOPHBIH. [10IsIpHOCTh MONEKYIBI, KaK CIIEJCTBHE MOJISPHOCTH CBSI3U U T€OMETPUU MOJIeKYbl. Kpucramnueckue

peI_HéTKI/I C OTHUM THUIIOM CBA3H: MOJICKYJISIPHBIC U aTOMHBIC. dusndeckre CBOMCTBA BCIIIECTB, O6YCJ'IOBJ'I6HHI)IG THUIIOM KPUCTATINIMYCCKUX peHIéTOK.



Merajuinyeckas cBs3b. [IoHATHE O METAIIIMYECKON CBA3M M METAUIMYECKUX KPUCTAUIMYECKHUX pelérkax. dusmyeckue CBOKWCTBA METAJLIOB Ha
OCHOBE HX KPUCTAJUIMYECKOTO cTpoeHus. [[puMeHenrne MeTaninoB Ha OCHOBE UX CBOMCTB. UEPHBIEC U LIBETHBIC CILIABBI.

Bopopoanas xumMmuueckass CBsi3b. MeEXMOJIEKYJIApHas M BHYTPUMOJIEKYJISIDHAs BOJOPOAHBIE CBSI3U. 3HAUYCHHUE MEKMOJIEKYJISIPHBIX BOJOPOJHBIX
CBSI3€H B IIPUPOJE U XKU3HHU YEIOBEKA.

IHomumepsl. IlomydeHre nmoNMMEpPOB peaKUUsAMH IOJMMEPU3ALUMU U IOJMKOHJEHCAUMKU. BakHelnue NpeacTaBUTENN IUIACTMAcC U BOJIOKOH, MX
IIOJIy4EHHUE, CBOMCTBA U IpUMeHeHue. [IoHATHE 0 HEOpPraHNYECKUX MTOJIMMEPAx U UX MPEACTaBUTEIH.

JMucnepcuble cucrembl. [loHsTne o aucnepcHoil (ase W AUCIIEPCHOHHON cpelie. ArperatHoe COCTOSIHHE pa3Mep udacTwll (as3bl, KaKk OCHOBA ISt
KJ1acCU(UKALUU AUCHIEPCHBIX CHUCTEM. DMYIbCUHU, CYCHEH3UH, a3P030JU — TPYIIbl IPyOOTUCIIEPCHBIX CUCTEM, UX MPEACTaBUTEIN. 307U U Telu —
IpyNIbl TOHKOJUCIIEPCHBIX CUCTEM, UX IpeacTaBuTeny. [IoHsaTre 0 cuHepe3uce 1 KoaryJssuuu.

Jemoncmpayuu. Tlepnonudeckoit cuctempl Xxumudeckux snemeHToB 1. . MenaeneeBa B pa3innuHbix Gopmax. Mojienb HOHHOW KPUCTATUTNIECKOM
pelIETKH HAa NpUMeEpe XJopuia Harpusa. MuHepansl ¢ 3THM THUIIOM KPUCTAUIMYECKOW PEETKOM: KalbLMUT, TaauT. Monaemu MOIEKyJISIpHOU
KPUCTAJNINYECKOHN PelETKY Ha MPUMEPE «CYXOro JibJjay WIM MOAAa U aTOMHOHN KpHCTANIMYECKON PelIETKH Ha IpuMepe anMasa, rpaduTa Wil KBapla.
Mogens MossipHOro o0béma raza. Mojienu KpucTalIn4ecKuX peléToK HEKOTOpbIX MeTa/ioB. Kojulekuinu 06pa3iioB pa3aMyuHbIX JUCIEPCHBIX CUCTEM.
CuHepes3uc 1 KoaryJssusl.

Jlabopamopnusie onvimel. KoHCTpyupOBaHHE MOJENIN METAJUIMYECKONM XUMHYecKoW cBs3u. [lonmydeHue KOJIJIOMTHOTO pacTBOpa KypHUHOTO Oelnka,
HCCIIEOBAHUE €r0 CBOMCTB C IOMOIIBIO JIa3€pHOM YKa3KW M IPOBEACHUE €ro aeHarypauuu. IlonydeHue sMynbCHUM pacTUTEIBHOTO Maciia
HabmroeHue 3a e€ paccioeHueM. [lomyueHne cycreH3uu «M3BECTKOBOTO MOJIOKa» U HaOJIro/IeHuE 3a €€ ceJUMEHTAIHEH.

XHUMHYeCKHEe peaKkuu

Kaaccudukannsa XuMHYecKHUX peakuuil. AJUIOTpPONU3alMs U U30MEpHU3allus, Kak peakiuuu 0e3 M3MEHEHHs COCTaBa BEIIeCTB. AJIOTPONHUs U e
npuunHbl. Knaccudukanus peakuuil Mo pa3iUyHbIM OCHOBAaHUSAM: MO YUCIY M COCTaBY PEareHTOB U NMPOIYKTOB, MO (a3e, MO HCHOIb30BAHUIO
KaTaju3aropa uiH pepmenTa, 1o terioBoMy 3pdexry. TepmoxuMmudeckre ypaBHEHUs peakLnil.

CkopocTh XMUMHYECKHX peakuuil. PakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKUX PEAKIMI: MPUPO/IA PEarupyroIIUX BEIIECTB, TEMIIEpATypa,
IJIOIIAb MX CONPHUKOCHOBEHMS PEarupyrollnX BENIECTB, MX KOHLEHTpalus, NPUCYTCTBUE Karanu3aropa. [lonsarne o karammse. PepMeHTHI, Kak

OHOJIOTHYECKHUE KaTaJIn3aTOPhI. Hur I/I6I/ITOpBI, KaK «aHTOHHMBI» KaTaJIn3aTOPOB U UX 3HAYCHUC.



XumMuyeckoe paBHOBecHe U crnoco0bl ero cmemeHusi. Kiaccuukanus XMMHUYECKHX peakIUil MO MpHU3HAKY uX HampasieHus. [loHstne 00
00paTUMBIX peaKkIHiIX U XuMuyeckoM paBHoBecuu. [Ipunmmn Jle-1llaTense u criocoObl cMEIeHNs] XUMHUYECKOro paBHOBecHs. OO0mas XxapakTepucTUKa
peakiuii cuHTe30B ammuaka u okcuza cepbi(V1) U paccMoTpeHUe yCIOBHUI CMEIICHUS UX PABHOBECHS Ha MPOU3BOJICTBE.

I'maposaus. OGpatuMbIil 1 HeOOpaTUMBIN THAPOIU3EL. [ UAPOIN3 cosieit u ero Tumbl. [ MAPONIN3 OPraHuYECKUX COSAUHEHUN B )KMBBIX OPTaHU3MOB, KaK
ocHoBa oOMeHa BemiecTB. [loHsTHE 00 YHEPreTHUECKOM 0OMEHE B KJIIETKE U POJIA THAPOJIN3a B HEM.

OKHCAUTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTeneHb OKUCICHUS U e€ ornpeaesieHre o GpopMysiaM OpraHUnYeCKUX U HEOPraHWYECKUX BEIIECTB.
DOneMEeHThl U BEIIECTBA, KaK OKHUCIUTENM M BOCCTaHOBUTENM. [loHATHME O mpoleccax OKHUCIEHHS M BoccTaHOBiIeHUs. COCTaBIEHUE YpaBHEHMI
XUMHUYECKHUX PeaKInii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACIJIaBOB M PACTBOPOB JJIEKTPOJIUTOB. XapaKTEpUCTUKA OJJIEKTPOJIM3a, KAaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIpoIEcca.
OCOOEHHOCTH AIIEKTPOIIH3a, MTPOTEKAIOIIETO B PACTBOPAX IEKTPOMTOB. [IpakTHueckoe mpruMeHEeHHE IEKTPOIIH3a; TOTyYeHHE TaJoreHOB, BOIOPOA,
KHCIIOpO/1a, IIEJI0YHBIX METAJIOB U LIEJIOUEH, a TaKKe alFOMUHUS AJIEKTPOJIU30M PacIUIaBOB U PACTBOPOB COEAMHEHMM ATHX 3jieMeHTOB. [loHsTue o
rajibBaHOIUIACTUKE, TaJIbBAHOCTETUH, paUHUPOBAHUY IIBETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBopeHre CepHOIl KUCIOTHl M aMMUAYHOW CENUTPbl M (PUKcalus TEIJIOBBIX SBICHHUH ISl STUX MpoleccoB. B3ammoneiicTBus
pPacTBOPOB COJISTHOM, CEPHOM M YKCYCHOHM KHCIIOT OJUHAKOBOH KOHIIEHTPAIMH C OJUHAKOBBIMH KyCOUKaMH (TpaHyJIaMH) ITMHKA M B3aWMOJICHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, IMHKA, JKeJIe3a) C pACTBOPOM COJISTHOM KHCIIOTHI, KaK MPHUMEpP 3aBUCHMOCTH CKOPOCTH XUMH YECKUX
peakumii OT mpUposl BellecTB. B3anMopaelicTBie pacTBOPOB THOCYNb(aTa HATpUs KOHILEHTPALUU U TeMIepaTypbl C PaCTBOPOM CEpHOU KHCIIOTHI.
MogenupoBaHue «KUIALIETo ciosi». Vcnoiab3oBaHME HEOPraHWYECKHX KaTajau3aTopoB (COJel kene3a, MOAUAa Kajus) U NPHUPOJIHBIX OOBEKTOB,
coJiepKalMx Katanasy (Celpoe Msco, KapTodens) A pa3iloKeHusl MepoKcHuaa Bojopoja. B3anumoneiicTBiue UHKA ¢ COJISIHOM KHCJIOTOM HUTPAaTOM
cepedpa, Kak IpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON peakiuii U peakiuu oomeHa. KoHnctpyupoBanue Mozenu anektponusépa. Buneodpparment
C MIPOMBIIIUIEHHON YCTAHOBKHU JJISl TIOTYYEHUS aTIOMUHHMSL.

Jlabopamopnuie onvimer. VnmocTpanus mnpaBuia beprojule Ha NpakTHKE — MPOBEAECHUE peakiuil ¢ o0pa3oBaHUMEM Ocallka, Ta3a U BOJBL
['eTepOreHHbIi KaTaau3 HA IPEMEPE PA3NOKEHHS TIEPOKCHAA BOIOPO/A B IPUCYTCTBHH JUOKCHIa Maprania. CMelieHne paBHOBecHs B cucTeme Fe®' +
3CNS™ < Fe(CNS)s. UcnpiTaHre HHAXKATOPAMH CPEIbI PACTBOPOB COJICH pa3iMYHbIX TUIOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIINAS U PEAKIIUS

oOMeHa Ha IpuMepe B3auMOIEHCTBH pacTBOpoB cylibdarta Meau(1l) c sxene3om u pacTBOPOM IIETOUH.



Ilpakmuueckaa paboma. PerieHue 3KCIEpUMEHTANIBHBIX 33124 110 TEME «XUMHUYECKast pEaKLus».

BemecTrBa u ux cBoiicra

MeTtajiabl. Pusznyeckre cBOCTBa METAJUIOB, Kak (QYHKIUS UX CTpoeHHs. JlefieHre MeTauIoB Ha TPYIIIBI B TEXHUKE M XUMHH. XUMHUYECKUE CBOUCTBA
METaJUIOB U 3JIEKTPOXUMHUECKUH psii HanpsbkeHui. [lonstue o MetamorepMun (aIlOMUHOTEPMUU, MAarHUETEPMUHU U JIP. ).

Hemertambl. biaropoansie ra3el. Hemeramnel kak oxkucnurenu. Hemeraiibl kak BoccTaHOBUTENU. Psj anexktpoorpuniatensHocTu. UHEpTHBIE Wi
OJ1aropoIHBIC Ta3bl.

Kuciaorel Heopranuveckue m opranmyeckue. KuciaoTel ¢ TOYKHM 3pEeHHMs] aTOMHO-MOJIEKYJIIPHOTO ydeHHs. KucCIOTBl C TOYKM 3pEeHHs] TEOpUHU
AIEKTPOIUTUYECKON Aucconuanuu. KuciaoTel ¢ TOUKH 3peHust mpoTOHHOU Teopun. OO0IIMe XUMHUIeCKue CBOMCTBa KUCIOT. Knaccudukaius KUCoT.
OcHoBaHMsI HeopraHuvyeckue U oprannyeckue. OCHOBaHUS C TOUKH 3PEHUSI aTOMHO-MOJICKYJIIPHOTO yueHust. OCHOBaHMSI C TOUKH 3PEHUSI TEOPUU
ANEKTPONIUTHYECKON nucconnanuud. OCHOBaHHMS C TOYKM 3peHUs MPOTOHHOM Teopuu. Krnaccudukamuss ocHoBaHWMN. XUMHYECKHE CBOWCTBA
OpraHUYECKUX U HEOPraHUYECKUX OCHOBAHMM.

AmM¢oTepHble cOeJUHEHHs] HeOpraHu4veckue U opranumuyeckue. Heopranuueckne am@poTepHBIE COCTUHEHHUS: OKCHABI M TUIPOKCUIBI, — HX
CBOICTBa U TIONTy4eHHE. AMGPOTEpHBIE OpraHUYECKUE COSAMHEHUS HAa TPUMEPE aMUHOKHUCIIOT. [lenTuapl M menTuHas CBA3b.

Coumn. Knaccudukanus coneit. JKéctrkocts Bojbl U ciocoObl e€ ycTpanenus. [lepexon kapOonara B ruapokapOoHar u oopatHo. OOIME XUMIYECKHe
CBONCTBA COJIEN.

Hemoncmpayuu. Konnexuus MeramuioB. Kourekius HemeTtaioB. B3amMopaeicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeIpro. Bemblmika
TEpMUTHOM cMecH. Bcembllika 4€pHOro mnopoxa. BeITeCHEHHME TralloreHOB M3 WX pPAacTBOPOB JPYrHUMHM TaloreHaMHu. B3amMmoJencTBre MapoB
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIOTHI U aMMHaKa («IbIM 0e3 orHs»). [lonydeHne aMMuaka 1 U3yueHue ero CBOMCTB. PaznuuHbie ciyyan
B3aMMOJIEVCTBUSI pACTBOPOB COJIEH AIIFOMUHUSA €O MIENOUYbIO. [lonmyueHnue :KECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopuvie onvimel. IlonydeHne HEPACTBOPUMOTO THJPOKCHIA M €TO B3aMMOJCHCTBHE C KHCIOTOW. McciemoBaHwe KOHIIEHTPHUPOBAHHBIX
PacTBOPOB COJISTHOM M YKCYCHOM KHCJIOT KameldbHBIM METOJIOM IpH MX pazbaBiieHnu Bojaou. [lomydyerne ampoTepHOTO THAPOKCHIA U U3YyUYEHUE €T0

CBOMCTB. HpOBCI[eHI/IC Ka4C€CTBCHHBIX peaKLII/Iﬁ 1o OIPCACICHUIO COCTaBa COJIN.



Ilpakmuueckasa padoma. Penienne >KCriepuMEHTANIbHBIX 33]1a4 10 TeMe «BelecTBa u ux CBOMCTBaY.

XuMHA ¥ COBpeMeHHOe 0011ecTBO

IIpoun3BoacTBO aMMHaka U MeTaHoJia. [[oHATHE 0 XUMUYECKOW TEXHOJOTUU. XUMUYECKUE PEAKIIUU B MPOU3BOJCTBE aMMHUaka U MeTaHosa. O61mas
KJ1acCU(UKALMOHHAs XapaKTepUCTUKA PEaKuil CUHTe3a B MPOU3BOJICTBE 3TUX MPOAYKTOB. HayuyHble MPUHIIMIIGI, JieXkKalllie B OCHOBE NMPOU3BOJICTBA
aMMMakKa 1 MC€TaHoOJ1a. CpaBHeHI/Ie 9TUX IMPOU3BOACTB.

XumMuyeckasi TpaMOTHOCTh KaK KOMIIOHEHT 001Iell KyJbTypbl YesloBeka. MapKUpOBKa YIAKOBOYHBIX MaTEPUANIOB, JEKTPOHUKH U OBITOBOM
TEXHUKH, JKOJIOTUYHOTO TOBAPA, IIPOYKTOB IIUTAHUS, STUKETOK 110 YXOAY 3a OJEXKIOM.

Jlemoncmpayuu. Monenb TPOMBIIUIEHHOW YCTaHOBKM TMOJIYUYEHHUS CEpHOM KHCIOTHl. Mojenb KOJOHHBI CHHTE3a aMMuaka. BupeodparMeHTsl u
CJIAi/Ibl O CTETIEHH 3KOJIOTMYECKOW YUCTOTHI TOBapa.

Jlabopamopuvie onvimot. VI3ydueHre MapKUPOBOK PA3IMYHBIX BUJIOB MTPOMBIIUICHHBIX U TPOJOBOJILCTBEHHBIX TOBAPOB.



YueOHO-TeMaTHUYECKHIi IIJIaH

Ne HaumeHnoBanue pa3zaenos (TeM) KomnyecTBo yacos B ToM ynciie Ha npoBeneHue
0 MporpamMme [TpakTuyeckux padboT KonTponbHbIx
pabot
10 knacc
1 [Ipenmer oprannueckoit xumuu. Teopus cTpoeHus 12 - -
opranudeckux coenunenuit A. M. bytieposa
2 YTI11eB0o10pObl U UX IPUPOAHBIE HCTOYHUKHU 14 - 1
3 Kucnopon- u a3orcoaepxaiire OpraHuuIecKue 24 1 1
COCMHEHUS
4 Opranuueckast XMUMHS U OOIIIECTBO 16 1 1
Pesepr 4 1
Uroro 70 2 3
11 knacc
1 | CtpoeHue BemiecTB 9
2 XHWMHYECKUE PEAKIIUU 12 1 1
3 | BemecTBa 1 ux cBOicTBa 9 1 1
4 | Xumus 1 COBpEMEHHOE 00IIECTBO 3
Peseps 1
HUtoro 34 2 2




HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera

OOyyeHre XUMHUH B CpeAHEH MIKoie Ha 0a30BOM YypOBHE IO AAHHOMY KYpPCy CHOCOOCTBYET AOCTHIKEHHUIO OOYYArOIIMMHCS CIEAYIOIIMX

JIUUYHOCMHBIX PE3YIbM AN 08 .

1)

2)

3)

4)

1)

2)

3)
4)

YyBCTBa TOPAOCTH 32 POCCUHCKYIO XUMHUYECKYIO HAYKY M OCO3HAHUE POCCUHCKOM IPa)KTaHCKOW UACHTUYHOCTH — 8 YEHHOCHHO-0PUEHMAYUOHHOU
cohepe,

0CO3HaBaTh HEOOXOAMMOCTh CBOEH MMO3HABATEIBHOMN JIEATEIHHOCTH U YMEHUE YIPABIAThH €10, TOTOBHOCTh U CIIOCOOHOCTh K caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEW KU3HU; MOHMMAaHUE BaKHOCTU HEMPEPHIBHOTO 00pa30BaHUsA Kak (paKTOpy YCHEIIHON MpoQeccCHOHANIBbHON M OOIIEeCTBEHHON
NESTeNbHOCTH; — 8 NO3HABamenbHOU (KOTHUTUBHOW, MHTEIUIEKTYaIbHOMN) cihepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIIeH 00pa30BaTEIIbHON TPAaeKTOpUU WK cepbl MPOPECCHOHATBHON ACSITEILHOCTH — 8 mpyoosol
cghepe;

HEMpPUITHE BPEAHBIX MPUBBIUEK (KYpEHUs, YIIOTPEOICHHS alKOTroJsl 1 HAPKOTHKOB) Ha OCHOBE 3HAHWN O TOKCUYECKOM U HAPKOTUYECKOM JIEHCTBUU
BEILIECTB — 8 chepe 300posbechepedicenus u 6e30nacHo2o 00pasa HCu3Hu,

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CPEIHEN MIKOJIBI Kypca XHMHUU SBIISIOTCS:

UCNnoIb306aHue OCHOBHBIX METOJIOB MO3HAHUS (OMpeeNieHne UCTOYHUKOB y4eOHOM 1 HaydHOU WMH(pOpMaluu, olydyeHue 3Toi uHbopMaiuu, eé
aHalu3, ¥ YMO3aKIIOUEHUS Ha €r0 OCHOBE, M3TOTOBJICHHE U MPE3eHTaIUsl HH()OPMAIIMOHHOTO MPOAYKTA; MPOBEIEHUE HKCIIEPUMEHTa, B TOM YU CIIe
U B TPOIECCE HUCCIENOBATENbCKON AEITeIbHOCTH, MOJECIUPOBAHUE H3Y4aeMbIX OOBEKTOB, HAOMIOJACHHE 33 HUMH, UX HM3MEpeHue, (QUKcaIus
PE3YIIbTATOB) U UX NpUMeHeHue ISl TOHUMaHUS Pa3INIHBIX CTOPOH OKPYKAIOIICH JIEHCTBUTEIILHOCTH,

@ladeHue OCHOBHBIMH HHTEJUICKTYAJIbHBIMH OIEpalusIMH (aHAIW3 W CHHTE3, CPAaBHCHHWE W CHUCTeMaTH3alus, OO0O0OIICHWe W KOHKpETH3aIlus,
KJIacCUpUKalMg U TIOMCK aHAJOroB, BBHISBICHHE MPUYUHHO-CIEACTBEHHBIX CBs3ed, (OpPMYIHpPOBKA THUIOTE3, WX IMpoBepKa U (HOPMYIHUPOBKA
BBIBOJIOB);

no3Hanue 00bEKTOB OKPYXKAIOIIETO MUAPA B TUTAHE BOCXOXKIEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT O0IIEro uepe3 4acTHOE K eIMHUIHOMY);

cnocobrocme BBIIBUT'aTh UJEU U HAXOJUTH CPCACTBA, H€06XOJII/IMI)IG JJI1 UX JOCTHIKCHUA,



5)

6)

7)

8)

ymeHue GOPMYIHPOBATH LENU U ONPEIEIATh 337auyd B CBOCH MO3HABATEILHOM NEATENLHOCTH, ONPEIENATh CPEACTBA JUIS AOCTHKCHHS LeJeH U
peleHHs 3a1a4;

onpeoensimy Pa3HOOOpa3HbIE MCTOYHUKH IOJIYYEHUS HEOOXOIMMOM XMMHUYECKOH HH(OpMAluH, yCTAHOBICHHE COOTBETCTBUS COJCpPKAHUS U
¢bopMBl IpeacTaBIeHNs HHOOPMAMOHHOTO MPOAYKTA ayAUTOPHH;

YMeHue TPOIYKTHBHO OOLIATbCS M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM JAEATENBHOCTH, YYUTHIBATh MO3MIMU JPYTUX YYaCTHUKOB
JesTeIbHOCTH, Y3PPEKTUBHO pa3pemiaTb KOHPIUKTHI,

20MOBHOCMb K KOMMYHUKALMU (IPEACTaBIATh PE3yJbTaThl COOCTBEHHOW IO3HABATENLHOW NEATEIBHOCTH, CIBIIIATh M CIyHIaTh ONIOHEHTOB,

KOPPEKTUPOBATh COOCTBEHHYIO TIO3UIIHIO);

9) ymenue WCIOAB30BATh CPEACTBA HH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TexHonoruit (mamee — WKT) B pelieHdH KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX W  OPraHU3allMOHHBIX 3aJa4 C CO6JIIOI{€HI/I€M Tpe6OBaHI/II71 OPrOHOMHKH, TCXHHUKHU 6C3OHaCHOCTI/I, TUTHUCHBI,

pecypcocOepexeHus, MPaBOBBIX M ATUIECKUX HOPM, HOPM HHPOPMAITMOHHOHN 0€30MacHOCTH;

10) gnaoenue I3bIKOBBIMU cpeacTBamMu, B TOM YHUCJIC U A3BIKOM XUMUHU — YMCHHC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOKO TOYUKY 3pCHUS, UCIIOJIB30BATh

AJICKBATHLIC A3BIKOBBIC CPEACTBA, B TOM YUCJIC 1 CUMBOJIbHBIC (XI/IMI/I‘ICCKI/IC 3HAaKH, q)OpMy.HBI u ypaBHCHI/IH).

Ilpeomemnvimu pezynromamamu V3y4eHUs XMMHUM Ha 0a30BOM YpOBHE Ha CTYNEHU CpPEIHEro oOIIero oO0pa3oBaHMs SBISIOTCSA CIEIYIOIINE

pE3yIbTATHI.

B no3naBaresibHOM cepe:

v’ 3nanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIIMX TEOPHH Kypca OPraHHYeCKOi U 00IIel XUMHUH;

v’ yMenue HaOIOIATh, ONIUCHIBATH, QUKCUPOBATH PE3YJILTATHI U JIETaTh BBIBOJIBI HA OCHOBE JIEMOHCTPAIIMOHHBIX M CAMOCTOSATENHLHO MPOBEIEHHBIX
9KCIIEPUMEHTOB, UCTOJb3YsI ISl 3TOTO POJAHOM (PYCCKHUM UM MHOM) SI3BIK U SA3BIK XUMUU;

v yMenue KIacCU(PUIMPOBATh XMUMHUYECKHE ODJIEMEHTHI, MPOCTBIC BEHIECTBA, HEOPTAHMYECKHE W OPTaHWYECKUE COCIMHCHHS, XUMHYECKUE
IIPOLIECCHI;

v’ yMenue XapaKTepu30BaTh OOIIME CBOMCTBA, MOJyYEHUE U IPUMEHEHNE W3YYEHHBIX KJIACCHI HEOPraHMYECKUX M OPTAaHUUYECKUX BENIECTB U MX
BAKHEUIIINX MPEICTABUTEIEH;

V' onucwieamo KOHKPCTHBIC XUMHUUYCCKUEC PCAKI[MU, YCIIOBUA UX MTPOBCACHUA U YIIPABJICHUA XUMWUYCCKUMHA IPOLCCCAMU;



v
v

YMeHue TIPOBOJUTH CAaMOCTOSITEIbHBIN XUMUYECKUN SKCIEPUMEHT U HA0JII0JaTh IEMOHCTPALMOHHBINA SKCIIEPUMEHT, (PUKCUPOBATh PE3Y/IbTaThI
U J1e71aTh BBIBOJbI U 3aKJIIOYEHMS 110 PE3YJIbTaTaM;

NPOZHO3UPO6AMb CBOWCTBA HEU3YYCHHBIX BEIIECTB II0 AHAJIOTMM CO CBOWCTBAMHM H3YYCHHBIX HAa OCHOBE 3HAHMS XUMHYECKHX
3aKOHOMEPHOCTE;

onpeodenams WCTOYHMKH XUMHYECKOW HH(OpMaIuu, moay4yarb €€, NPOBOIUTH AaHAJIM3, HM3TOTABIMBATh HH()OPMAIMOHHBIA HPOAYKT U
IIPENICTABIIATH €T0;

yMemb no1b308ambcsi 00513aTENPHBIMU CIIPABOYHBIME MaTepuanaMu: Ilepuoaudeckoit cuctemoit xummuueckux siemeHToB /. M. Menneneesa,
TabIUIed PacTBOPUMOCTH, FJIEKTPOXUMHUYECKUM PAJOM HANPSDKEHUM METalIoB, PSAAOM 3JEKTPOOTPULATEIBHOCTH — Ui XapaKTepUCTUKU
CTPOEHUS, COCTaBa M CBOICTB aTOMOB XUMHUYECKUX 1eMEHTOB |—IV nepronoB 1 06pa3oBaHHBIX MMU IPOCTHIX M CIOXKHBIX BEILECTB;
ycmanogienue 3aBUCUMOCTH CBOWCTB M MPUMEHEHUS BaXHEUIINX OPraHUYECKUX COCIUHEHUH OT MX XMMHMYECKOTO CTPOCHHUS, B TOM YHCIIE U
00YCIIOBJICHHBIX XapaKTEPOM 3TOTO CTPOCHHUS (TIPEIETbHBIM WIH HENPEACTbHBIM) U HaJTMUMeM (PYHKIIMOHAIBHBIX TPYIIIT,

MoOenupogaHue MOJIEKyJl HEOPraHMUECKUX U OPraHMUECKUX BEIIECTB;

NOHUMAHUe XAMHYSCKON KapTHUHbBI MHUpPa KakK HEOThEMJIEMOM YaCTH 1LIEJTOCTHOM HaquOﬁ KapTUHBLI MHpPA.

B neHHOCTHO-OpHEHTAMOHHOI chepe — PpopMUpOBaHHE COOCTBEHHOM MO3UIIMU MPH OLIEHKE MOCIEICTBUM AJI OKPYXKAIOLIEH cpebl AesITeIbHOCTH

4eJI0BEeKa, CBS3aHHOM C MPOU3BOJICTBOM U NEPEPadOTKON XUMUYECKUX MPOTYKTOB;

B tpynoBoii cepe — nposedenue XUMHUYECKOTO SKCHEPUMEHTA; pazeumue HABBIKOB YUeOHOH, NMPOEKTHO-HUCCIIEAOBATENBLCKOM M TBOPUYECKOH

ACATCIIbBHOCTU IPU BBIITOJJHCHUU WHAUBUAYAJIIBHOTO ITPOCKTA 11O XUMHUU

B cdepe 310poBoro odpasa xku3Hu — cobn00eHue TIpaBuil 0€30MacHOr0 0OpallleHus C BEeIIeCTBaMH, MaTeprualiaMi; OKa3aHUe MePBOM MOMOIIHU MPU

OTpaBJICHUSIX, O’KOTaX U TPaBMax, MOJYYEHHBIX B pe3y/bTaTe HAPYIICHUs MTPaBUJI TEXHUKU 0€3011aCHOCTH pH paboTe ¢ BEeleCTBaMH U JaOOPaTOPHBIM

00opyIOBaHUEM.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

Kypc xumun B cpemHeid mkosie npeaycmarpuBaetrcs denepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM KaK COCTaBHAas 4acTh
npeaMeTHO 001acTn «ECTeCTBEHHO-HAyUHBIC TIPEAMETBIY.

OcHoBHast ~ o0OmieoOpa3oBaTenbHas —mporpamMma  cpeaHero (monHoro) oomero obOpasoBanus MBOY  «KimokBHHCKas — cpemHsist
o01eoOpazoBaTeNbHasH IIKOJIa» MPEAyCMaTPUBAET 00sA3aTeIbHOE U3yUYeHNE XMMHUHU Ha 3Tare cpeaHero (IoJHoro) oomero oopazoBanus B 00béme 104
yacoB. B Tom uucne:

B 10 xmacce nporpamma paccuutana Ha 70 yacoB B ron (2 waca B Heznento). Ilporpammoil npeaycMOTpeHO MpOBEIEHUE: J1aOOPATOPHBIX U
IIPaKTUYECKUX padoT - 5.

B 11 knacce mporpamma paccuntana Ha 34 yaca B roxa (1 ugac B Hemento). [Iporpammoil mpenycMOTpEHO NMpOBEIAEHUE: JTa0OPATOPHBIX U
MPaKTUYECKHUX padoT - 2.



YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumus. 10 knacc. bazoewtii yposenv)

1. Xumus. 10 kmacc: yueb. mus obmeobpasoBatenbubix opranmzanuii / O. C. T'abpuensa, U. I'. Ocrpoymos, C. A. Cnaakos. Xumus. 10 xiacc.

bazogsrii ypoBens. YueOuuk. — M.: [IpocBemenune, 2019

2. O. C. I'abpuenan, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3zoBelii ypoBeHb. MeTomuueckoe mocooue.

3. O. C. I'abpuensn, U. B. Tpucyouax. Xumus. 10 xinacc. 3agaqnuk

YMK «Xumua. 11 knacc. bazoewtii yposenvy

1. Xumust. 11 kmacc: yueb. mist obieobpasoBarenbHbix opranusaimii / O. C. T'abpuensn, U. T'. Ocrtpoymos, C. A. Cnaakos. Xumus. 10 kiacc.
bazoBebiit ypoBenb. YueOuuk. — M.: [Ipocsemenue, 2019

2. 0. C. I'abpuenan u op. Xumus. 11 xnacc. ba3oslit ypoBeHb. MeToanyeckoe mocodue.

3. O. C. I'abpuensin, U. B. Tpucybuax. Xumus. 11 xiracc. ba3oBelii ypoBeHb.

Yuurens B CBoeH pa60Te MOXXCT UCIIOJIb30BaTh TAKXXC HOBBIC y‘le6HHe mocoous JJI er'IY6J'IéHHOl"O HU3YyUCHUA TpCAMETA

Hugpopmayuonnvie cpeocmea

Humepnem-pecypcot Ha pyccKkom A3viKe

1. http://www.alhimik.ru TlpencraBnensl cienyronme pyOpHKH: COBETHI a0MTYpPHEHTY, YUHUTENI0 XMMHUH, CHPAaBOYHHK (OYEHb OONbIIas Moa0OpKa

Ta0JINI ¥ CIPAaBOYHBIX MAaTEPUAJIOB), BECENas XUMUS, HOBOCTH, OJIMMITNAbI, KyHCTKaMepa (Macca MHTEPECHbBIX HCTOPUUYECKUX CBEICHHUI)

2. http://www.hij.ru/ Xypuan «XuMust ¥ )KA3Hb» MOHATHO U 3aHUMATEIbHO PACCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MHPE,

B KOTOPOM MbI JKUBEM.


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

3. http://chemistry-chemists.com/index.html DnexTpoHHBII KypHAIT «XUMHKH U XUMUS». B jKypHaie NpeiIcTaBIeHO MHOXKECTBO OIBITOB MO XUMHH,

COZIEPKUTCSI MHOTO 3aHMMATeJIbHOW MH(POPMALINH, TO3BOJISIONICH yBIeUb YYCHUKOB AKCIIEPUMEHTAIBHOM YacThIO PEaAMETa.

4. http://c-books.narod.ru JIutepatypa 1o XMUMHH.

5. http://1september.ru/. XXypuan «I[lepBoe ceHTAOPs» AJIs yUUTENCH U HE TOJIbKO. B HEM mpe/icTaBieHO 0OJIBIIIOE KOJUUECTBO pabOT YICHUKOB, B TOM

YHUCJIC U UCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBII MOPTA CO CChUTKAMH Ha 00pa30BaTeNIbHbIC CAUTHI 10 XMMHUH.

7. www.periodictable.ru CoopHuk cTateil 0 XUMHYECKUX 3JIEMEHTaX, HJUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTAMH.

Humepnem-pecypc Ha anznuiicKom A3viKe

http://webelementes.com. CoaepXUT UCTOPHIO OTKPBHITHS M ONKMCAHHE CBOWCTB BCEX XMMHUYECKUX JJIEMEHTOB. BynmeT moseseH i oOydaronuxcs B

SA3BIKOBBIX IIKOJIaX W Kj1acCax.


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

KasiengapHo- TeMaTH4eCKOe MJIAHNPOBAHHE

10 kaacc
Ne Mara Tema ypoka ®opma Bujbl yueOHOM AeATEJILHOCTH
n/n Ilnan dakTt OpraHu3anumn
ypOKa
IIpeamer opranuyveckoii xumuu. Teopusi cTpoeHus opranndeckux coequHenuii A. M. bytiieposa
1 IIpenmer oprannyeckom Ypok ycBOeHHUs XapakTepu30BaTb 0COOEHHOCTH COCTaBa U CTPOCHUS
XAMHHU HOBBIX 3HAHUH OpPraHNYEeCKHUX BEILECTB.
KnaccudunupoBaTs NX Ha OCHOBE MPOUCXOKICHUS U
nepepadboTKHU.
ApryMeHTHpOBATh HECOCTOSATENBHOCTh BUTANIN3MA. ONpeaenarhb
OTJIIMYUTENIbHBIE OCOOCHHOCTH YTIIEBOIOPOJIOB.
2 OCHOBHBIE TIOJIO)KEHUS] TEOPUU Ypok ycBOeHHUs Dopmyauposams OCHOBHBIE TIOJIOKEHHUS TEOPUU XUMUUYECKOTO
XHUMHUYECKOTO CTPOEHHUS HOBBIX 3HAHUU crpoenus A. M. bytieposa.
A. M. bytneposa Paznuyathk NOHATUSA «BAaJEHTHOCTbY» U «CTEIIEHb OKUCIICHUS.
CocTaBisiTh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYIIBI.
KnaccuduimpoBaTs KOBaJIGHTHBIE CBSA3H 110 KPATHOCTH.
OOBICHSATH ABJIICHHE U30MEPUU U B3aUMHOE BIIUSHAE aTOMOB B
MOJIEKYJIE
3 Crpoenue aToma yriepoaa Kom6unmnpoBanHusiii | OOBSICHSITH, YTO HY)KHO YUUTHIBATh MPU COCTABICHHUH
YPOK CTPYKTYpPHOU (OpMYJsIbl OpraHMUECKOro BEIIeCTBA.
4 Banentnslie coctostuust atroma | KoMmOuHMpoBauHbI | Pasinyars Tpyu OCHOBHBIX THIIA YIJIEPOJHOIO CKEJIETA:
yriepona YPOK Pa3BETBJICHHBIN, HUKINYECKUN U allUKIMYECKUM.
5 Knaccudukanus KomOuHupoBanubiii | Pasnu4aTs MOHATHS «3IEKTPOHHAS 000JI0UKa» U «3JIEKTPOHHAS
OPraHNYECKHX COCTMHEHUN YpOK opouTanb»
6 OCHOBBI HOMEHKJIATYPBI KOM6I/IHI/IpOBaHHBII‘;I OOBACHITE MEXAHU3M O6paSOBaHI/I$I A OCOOEHHOCTH G- U TT-
OpraHN4YeCKux COCTUHEHNN YPOK CBA3EH
[Tepeuncnars mpUHIMIBI KJIaCCU(DUKAIINA OPTaHUIECKUX
7 N3omepus u ee BUIbI KoMOMHNPOBaHHBIH | COCIMHECHUH
YpOK Onpenenars NPUHAIEKHOCTh OPraHUYECKOTO BEIIECTBA K TOMY
WM UHOMY KJIacCy MO CTPYKTYPHOU dopmyre.
8 Tunbl xuMuyeckux peakuuii B | KoMOMHUpOBaHHBIN

OPraHN4eCKON XUMHH

YPOK




9 MexaHu3Mbl XUMHUYECKUX KomOunnpoBaHHBIT
peakuuit YPOK
10 Pemenue 3ana4 Ha Ypok- npaktukyMm | [IppuMenenue TeopeTnyecKkux 3HaHUM JUIs PELICHUS 3a1a4
HaXOXXJeHHUE (POPMYITbI Pa3HOTO YPOBHSI
BELIECTBA
11 Pewenne 3anau Ha VYpok - npaktukym | [IpuMeHeHne TeopeTUUEeCKUX 3HAaHUM JJIs PELICHUS 3a1a4
HaXO0XJeHHUE (HOPMYIIbI Pa3HOTO YPOBHS
BEIIECTBA
12 O000111eHrEe 3HAHUHT 10 TEME O06o0maromuii ypok | BEIIOIHATH TECTHI, pelIaTh 3a/1a4d U YIIPAXKHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX TOCTH)KEHUI B YCBOCHHH TEMBI.
KoppektupoBarb cBOM 3HaHUS B COOTBETCTBUU C IIAHUPYEMBIM
pe3yJIbTaTOM
YT1J1eBOI0PO/ibI H HX NPHPOJHBIC HCTOYHUKHU
13 AJTKaHbI Ypok ycBoeHMs Onpenenars NpUHAIEKHOCTh COEAMHEHUH K allkaHaM Ha OCHOBE
HOBBIX 3HAaHUHI aHaJIn3a COCTaBa UX MOJEKYJL.
JlaBaTh Ha3BaHUs AJIKaHaM I10 MEKyHAPOJHOM HOMEHKIATYpE.
XapakTepHu30BaTh COCTaB U CBOMCTBA Ba)KHEHUIIINX
IIPEACTABUTENECH AJIKAHOB.
14 AJTKaHbI VYpok - mpaktukyMm | Habmogate XuMUYECKHiA SKCIEPUMEHT ¢ (PUKCHPOBATH €TO
pe3ysIbTaThl. Pa3uyaTs NOHITHS «TOMOJIOT» U «M30MEP»
15 AJTKEHBI Ypok ycBoeHMS Omnpenenars NpUHAIEKHOCTh COEAMHEHNH K allKeHaM Ha OCHOBE
HOBBIX 3HAHUHI aHaJIM3a COCTaBa UX MOJEKYJI.
JlaBaTh Ha3BaHUs AJIKEHAM 10 MEKYHApOJHOW HOMEHKJIATYpe.
16 ATKEHBI KomOunupoBanHblil | XapakTepu30BaTh COCTaB U CBOMCTBA BaKHEUIITNX
YpOK Mpe/ICTaBUTENIEH alKEHOB.
HaGnronate XUMHUYECKU 3KCTIEPUMEHT C (PUKCUPOBATh €r0
pe3yJbTaThl
Pa3nmnyare NOHATHS «TOMOJIOT» M «U30MEP» JJIsl AJIKEHOB
17 Ankannensl. Kayayku Ypok ycBoeHMs Onpenenars NPUHAJIEKHOCT COEAMHEHUH K alIKaJueHaM Ha

HOBBIX 3HAaHUN

OCHOBE aHaJIM3a COCTaBa UX MOJIEKYIL.
JlaBaTh Ha3BaHUs ATIKEIUEHAM 10 MEXIYHAPOIHOU
HOMEHKJIaType. XapaKTepru30BaTh COCTAB U CBOMCTBA BaXKHEHIINX
MpECTaBUTENEH aTKaJUEHOB.

Oco3HaBaTh 3HAYUMOCTH POJIM OTEYECTBEHHOTO YUEHOTO B
MOJTYYCHUH TIEPBOTO CHHTETHYECKOTO KaydyKa.




18

AJIKUHEI

Ypoxk-uccienoBaHue

Onpenensars NPUHAIICKHOCTh COSAMHEHUH K aJKHHAM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHMs AJIKMHAM 110 MEKTyHAPOIHOW HOMEHKJIATYpE.
XapakTepu3oBaTh COCTaB, CBOMCTBA U MPUMEHEHUE alleTHIICHA.
YcraHaBIMBaTh MPUYUHHO-CIICJICTBEHHYIO CBSI3b MEXKTY
COCTaBOM, CTPOCHUEM MOJIEKYJI, CBOMCTBAMU U MPUMEHEHUEM
aleTUJIeHA.

Paznuyarh NOHATHS «TOMOJIOT» U «U30MEP» JUJISl AJIKUHOB

19

ApeHbl

Ypok ycBoeHus
HOBBIX 3HAHUU

20

XHUMHUYECKHE CBOMCTBA
apeHoB

KoMOunmpoBaHHbIii
YPOK

XapakTepHu30BaTh COCTaB, CBOMCTBA M PUMEHEHHE OCH30JIa.
YCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBeHHyIO CBA3b Menc;[y
COCTaBOM, CTPOCHUEM MOJICKYJI, CBOMCTBAMHU U IPUMECHEHUEM
OeH3o0:a.

Ha0imo1aTh XUMHYECKUN SKCIICPUMEHT ¢ (PUKCHPOBATH €ro
pe3yIbTaThI

21

['eneTnueckas CBA3b MEKIY
KJlaccamu YB

KoMOunmpoBaHHbIii
YpOK

Ocy1ecTBIATh TEHETUYECKYIO CBSI3b MEXK]y KlaccaMu
COEeIMHEHU

22

[IpupoaHbIil 1 MONYTHBIN
rasbl

ypOK-I/ICCHeI[OBaHI/Ie

XapakTepu30BaTh COCTaB U OCHOBHBIE HAMPABJICHHS IePEPadOTKH
Y UCIIOJIb30BaHUS PUPOJIHOTO Ta3a.

CpaBHUBATh HAXOXKJIEHUE B MPUPOJIE U COCTAB MPUPOIHOTO U
MOMYTHBIX Ta30B.

XapakTepu30BaTh COCTaB U OCHOBHBIE HAMPABJICHHS MTEPEPadOTKH
Y UCIIOJIb30BaHUS MTOMYTHOTO ra3za

23

Hedtb 1 ciocobs! e€
nepepadoTKu

Ypok ycBoeHUs
HOBBIX 3HAaHUN

XapakTepu30BaTh COCTaB U OCHOBHBIE HANPABJICHUS IepepabOTKU
HeTH.

Paznuyars HedTAHbBIE PpaKklIUK U ONUCHIBATH 00JIACTH UX
IIPUMEHEHHS.

Oco3HaBaTh HEOOXOAUMOCTh XUMUYECKHX CIIOCOOOB MOBBIILIEHUS
KadyecTBa OeH3MHA

24

KameHnnsl1it yromis u ero
nepepaboTka

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepru3oBaTh OCHOBHBIE MPOIYKTHI KOKCOXUMHUUYECKOTO
npon3BocTBA. ONMUCHIBATH 00J1aCTH TPUMEHEHUS

KOKCOBOTI'0 Ira3a, aMMHa4HOM BOJbl, KAMEHHOYT'OJIbHOM CMOJIBI,
KOKca.

Oco3HaBaTh HEOOXOAUMOCTh ra3u(UKAIME KAMEHHOTO YIIIs, KaK
aJIbTEPHATUBBI MPUPOJTHOMY Ta3y.




25 [ToBTOpeHme u 0600IIEHNE O6o0maromuii ypok | BEIOIHATH TECTHI, pelIaTh 3a/1a4d U YIIPAXKHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX TOCTH)KEHUI B YCBOCHHH TEMBI.
KoppekTupoBaTh CBOM 3HaHUSI B COOTBETCTBHH C IIJIAHUPYEMbBIM
pe3yJIbTaTOM
26 K.p. No 1 «Teopust ctpoenus Ypok — KOHTpoJsi | BRIMOJHATE TECTHI, peliaTh 3a1a4M U YIPAXKHEHUS 110 TEME.
OpPraHUYECKUX COCIMHEHUU 3HAHUUI [TpoBOIUTH OIICHKY COOCTBEHHBIX TOCTH)KEHHUI B YCBOCHHH TEMBI.
A.M. byrneposa. 0o0y4aromuxcs KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUH C IIJITAHUPYEMbBIM
YriieBogopoapl» pe3yJIbTaTOM
Kuciaopon- u a3orcoaep:xamue opraHnyecKue coeAUHEHUs
27 OaHOaTOMHBIE CITUPTHI Ypok ycBoeHus Ha3piBaTh cIMpTHI IO MEXKIYHAPOJHON HOMEHKJIATYPE.
HOBBIX 3HaHUHI XapaKkTepu30BaTh CTPOECHUE, CBOMCTBA, CITOCOOBI IOIYUEHHS U
00yacT MPUMEHEHHUS IPEIETbHBIX OJJHOATOMHBIX CIIUPTOB.
28 XHUMHUYECKHUE CBOICTBA Ypok-ipakTUKyM | ¥YcTaHaBIMBATh MPUYMHHO-CIIEJCTBEHHYIO CBSI3b MEKY
CIIUPTOB COCTaBOM, CTPOCHHUEM MOJIEKYJI, CBOIICTBAMH U IPUMEHEHUEM
METaHOJIa U 3TAHOJIA.
Habmto1aTh, caMOCTOATEIBHO IPOBOAUTH U ONUCHIBATD
XUMHUYECKUN SKCIEPUMEHT
29 MHOroaTOMHbIE CITUPTHI. Ypok ycBoeHus KnaccugunupoBaTs CIUPTHI 10 UX aTOMHOCTH.
JlaGopatopHas pabora: HOBBIX 3HAHUHI XapakTepHu30BaTh CTPOEHHUE, CBOWCTBA, CIOCOOBI MOJIyYSHHS U
"XUMHUECKHE CBOMCTBA 00J1aCTH TPUMEHEHHUSI MHOTOATOMHBIX CITUPTOB.
rmnepuHa.” N neHTudunmupoBaTe MHOIOaTOMHBIE CITUPTHI C TOMOIIBIO
Ka4eCTBEHHOU PEaKIIHH.
HaGnronate, caMoCTOSITEILHO POBOJUTH M ONHCHIBATh
XUMHUYECKUH SKCIIEPUMEHT
30 denon KomOunupoBaHHbIil | XapakTepu30BaTh CTPOEHHE, CBOWCTBA, CIOCOOBI MOTYyYEHUS U
YpOK obsactu mpuMeHeHus peHorna.
WnentudunupoBats GEHOI ¢ MOMOIIbIO KaUeCTBEHHBIX pPeaKIuil.
CobroaTh mpaBmiIa 0€301MacHOro 0OpaieHus ¢ HeHoIoM
31 Pemenne pacueTHbIX 3a1a4 110 VYpok- npaktukym | [IpuMeHeHne TeOpETHUECKNX 3HAaHUN JUIsl pEeIEHUs 3a/1a4
TEME Pa3HOTO YPOBHSI
32 Anbaerubl ¥ KeTOHbI Ypok ycBoeHus XapakTepu30BaTh CTPOEHUE, CBOMCTBA, CIIOCOOBI MOIYYEHUS U

HOBBIX 3HAaHUN

obnactu npuMeHeHus popMabIeruaa 1 aleTaibIeruaa.
NnentudunmpoBath ambaeruibl C MTOMOIIBI0 KAY€CTBEHHBIX
peaKkuui.




33

KapOoHOBBIE KHUCTOTHI

Ypok ycBoeHus
HOBBIX 3HAaHUU

34

XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT

Ypok MNpakTUKym

XapakTepu3oBaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI MOTyUYEHUS U
00J1aCTH IPUMEHEHHS] MyPaBbUHOU M YKCYCHOW KHCIIOT.
PaznuuaTh obuiee, 0coOeHHOE ¥ €TUHUYHOE B CTPOCHUH U
CBOICTBaxX OpraHMYECKUX (MypaBbHUHON U YKCYCHOW) U
HEOPraHUYECKUX KUCIIOT.

HaGnronate, mpoBOANTE, OMKUCHIBATD U (PUKCHPOBATH PE3YIILTATHI
JIEMOHCTPALIMOHHOT'O 1 JJa00paTOPHOT0 XMMHUYECKUX
AKCIIEPUMEHTOB.

CoO:roaTh npaBuiia 3KOJIOIMYECKH IPaMOTHOTO U 6€30I1aCHOTO
oOpareHus ¢ KapOOHOBBIMU KHUCIOTAMU

35

['eneTnueckas CBA3b MEXKAY
KJIaCCaMU COE€IMHEHUHN

KomOunnpoBaHHBIT
YPOK

Ocy1ecTBIATh FTEHETUYECKYIO CBSI3b MEXK]Y KlaccaMu
COEeIMHEHUH

36

Pemenue 3amayd mo teme

YpOK NpakTUKyM

[IpumeHeHne TeOpeTUYECKUX 3HAHUHN JUTS PELICHUs 3a1a4
Pa3HOTO YPOBHSI

37

CrnosxHble 3(UpBHL.

Ypok ycBoeHHUs
HOBBIX 3HAHUH

38

Kupsl. Moronue cpeactaa

YPoKk NpakTUKyM

OnuceIBaTh peakuuu 3TepuduKanuy kak o0paTUMoil 0OMEHHBIN
IpoIecC MEKAY KUCIOTAMHU M CITUPTAMH.

XapakTepu30BaTh CTPOCHHUE, CBOMCTBA, CIIOCOOBI MOTyYSHUS U
00JacTi MPUMEHEHHUS KUPOB.

VYcraHaBIMBaTh 3aBUCUMOCTb MEX]y (PU3MUYECKHMMHU CBOWCTBAMU
’KHPOB, COCTABOM MX MOJIEKYJ U IPOUCXOKICHUEM.

U TIPOU3BOJICTBO TBEP/BIX )KUPOB HA OCHOBE PACTUTEIbHBIX
Macerl.

HaGnronate, NpoBOANUTE, ONMKMCHIBATh U (PUKCHUPOBATH PE3YJIbTATHI
JIEMOHCTPAIIMOHHOTO 1 JJa00PaTOPHOTO XMMHUYECKUX
HKCIIEPUMEHTOB

39

Yrnesoanl

Ypok ycBOeHHUs
HOBBIX 3HAHUU

40

Jucaxapunsl.

KomOunupoBaHHbII
YPOK

41

[Tonucaxapuasl

KomM6uHnpoBaHHbIi
YPOK

Omnpenenars NpuHaAIEKHOCTh OPTaHUYECKUX COEIMHEHUH K
YIJIEBOAAM.

PaznnuaTh MOHO-, IU- ¥ MTOJIMCAXapUIbI TIO UX CIIOCOOHOCTH K
TUAPOIIN3Y.

[TpuBOANUTE MPUMEPHI IPEACTABUTENEH KaXKION TPYIIIBI
YIJIEBOIOB.

HaGnronate, NpoBOANTE, OMKMCHIBATD U (PUKCHPOBATH PE3YJIbTATHI
JIEMOHCTPALIMOHHOTO U J1a00paTOPHOTO XUMUYECKUX
IKCIIEPUMEHTOB




42

O00011eHre 3HAHUHT 10 TEME
«Kucnopoaconepxaune
COEIMHEHUS»

Ypok 060061IeHS 1
CHCTEMATHU3aLUU
3HAHUHI

BBITTONHATE TECTHI, peIIaTh 334a41 U YIPAKHEHUS 110 TEME.
[TpoBOANTH OIIEHKY COOCTBEHHBIX JTOCTHIKEHUI B YCBOCHHH TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUH C IIJITAHUPYEMbBIM
pe3ynbTaTOM

43

AMUHEI

ypOK-I/ICCJ'IeI[OBaHI/Ie

Omnpenenars NpuHaAIeKHOCTb OPTaHUYECKOTO0 COETMHEHNUS K
aMUHaM Ha OCHOBE aHAJIM3a COCTABA €r0 MOJIEKYJIL.
XapakTepu30BaTh CTPOEHUE, CBOMCTBA, CIIOCOOBI MOJIyYEHHs U
obnacTu MPUMEHEHHSI AaHUJTMHA.

AprymMeHTUpOBaTh 4YyBCTBO F'OPAOCTH 3a JOCTHUKCHHUS
OTEYECTBEHHOM OPraHUYECKON XUMUHU.

44

AMUHOKHCIIOTEL.

Ypok ycBoeHus
HOBBIX 3HAHUH

Onpenensatb NPUHAIICKHOCTh OPTaHUYECKOT0 COSIMHEHUS K
aMUHOKHCIIOTaM Ha OCHOBE aHaJIM3a COCTaBa UX MOJIEKYII.
XapakTepu30BaTh CBOMCTBA aMUHOKHCIIOT Kak aM(pOTEPHBIX
coeMHEHUH. Pa3nuyaTe peakiuy NOJIMKOHICHCAluU U
MENTUIHBIE CBI3HU

45

benku

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepHu30BaTh COCTaB, CTPOCHUE, CTPYKTYPY U CBOMCTBA
OenkoB. MneHTrduupoaTs OCIKH.

OnuceIBaTh OMOJIOTOYECKUE CBOMCTBA OCIIKOB Ha OCHOBE
MEXKIIPEIMETHBIX CBSI3€H XMMUU U OMOJIOTHH

46

HYKJ'IGI/IHOBBIG KHCJIOTBI

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBACHATH OMOJOTHYECKYIO POJIb HYKJIEHHOBBIX KUCIIOT

47

T'eHeTnueckasa cBA3b KJIaCcCOB
OPraHUYEeCKUX COCTMHEHUN

Ypok-nIpakTUKyM

OCyHIeCTBJ'IS[TI) FGHGTI/I‘IGCKYIO CBiA3b Me>1<)1y KJ1accCaMH
COeIMHEHUI

48

[Lp. Ne 1. Unentudukanus
OPTraHUYECKUX COCTUHEHUIN

YPOK-TIpaKTUKYM

HpOBO,Z[I/ITB, Ha6J'IIO,[[aTB 1 ONHCHIBATh XUMHYECKHUI IKCIICPUMCHT
JJI TIOATBCPKACHUSA CTPOCHUA U CBOICTB Pa3JINYHBIX
OpTraHU4YC€CKUX COCHHHGHHﬁ, a TaKXKXC UX I/I,Z[eHTI/I(bI/IKaI_[I/II/I C
IMOMOIIBIO KAYCCTBCHHBIX pCaKHI/Iﬁ

49

[ToBTOpenue n 06001IEeHHE

Oo6o0maromuit ypok

BBIIOMHATE TECTHI, pelIaTh 33J1a4M U YIPAKHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHIKCHH B YCBOSHUU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUH C IJIAHUPYEMbBIM
pe3yJIbTaTOM

50

K.p. Ne2 «Kucnopon- u
a30TcozeprKalue
OpPraHUYECKUE COETUHEHUS

YPpok — KOHTpOIIA
3HAHWI

BEIIONMHSATE TECTHI, pelIaTh 3a/1a4d U YIPAKHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHKCHHUM B YCBOEHUU TEMBI.
KoppekTupoBaTh CBOM 3HAaHUS B COOTBETCTBUH C IIJIAHUPYEMbBIM
pe3yJbTaTOM




Opranuveckasi Xumusi 4 001IECTBO

51 buorexHonorus Ypok ycBoeHuUs OOBACHATB, YTO TaKOEC OMOTEXHOJIOTHUS, TCHHAS (HJIN
HOBBIX 3HAHUI TeHETUYECKas) UHKEHEPHUs], KIIETOUHAs! MH)KEHEPHUS,
Ouosiornyeckas MHXEHEepusi, KIIOHUPOBAaHUE, UMMOOMIIN30BaHHbIE
(bepMeHTHI.
XapakTepHu30BaTh pPOJib ONOTEXHOIOIUU B PEIICHUH
IIPOJIOBOJILCTBEHHON IIPOOJIEMBI U COXPAaHEHHUHU 3/10pPOBbS
4eJI0BEKa
52 [Tonumepst VYpok- npaktuky™m | KimaccuduimpoBars noauMepsl 10 pa3InyHbIM OCHOBAHUSIM.
PaznuuaTh MCKYCCTBEHHbIE MOJIMMEpHI, KiIacCu(UIUPOBATh UX U
WUTIOCTPUPOBATH TPYIIIIBI IOJTUMEPOB IPUMEPAMH.
VYcTraHaBiIMBaTh CBA3M MEXAY CBOWCTBAaMHU IIOJMMEPOB W
00J1aCTSIMM UX IPUMEHEHUS
53 [TnactMaccel 1 BOJIOKHA KomOuHupoBaHHbIil | YcTaHaBAMBAaTh CBSI3M  MEXKJy CBOWCTBAMM IOJMMEPOB MU
YPOK 00J1aCTSIMM UX IPUMEHEHUS
54 I[l.p. Ne 2 Pacno3naBanue | Ypok - npakTukyM | [IpoBoauTh, HaOMOJATh M OMMCHIBATH XUMUYECKUN 3KCIIEPUMEHT
IIJJACTMACC ¥ BOJIOKOH JUIsl UAEHTH(UKAIMM IUIACTMAacC U BOJIOKOH C IOMOILBIO
KAauEeCTBEHHBIX pPEeaKLni
55 CuHTEeTHYECKHUE MOIUMEPBI VYpok ycBoeHus Pa3znnyars nonuMepu3anuio U NOJIUKOHACHCALUIO.
HOBBIX 3HAHUI [TpuBOIUTE NPUMEPHI ITUX CIOCOOOB MOTYYEHUS TTOJTUMEPOB.
56 Baxueiilme  CHHTETHYECKHE Ypok - cemuHap OnucelBaTh CUHTETMYECKUE KAY4yKH, IJIACTMACChl U BOJIOKHA Ha
MIOJIUMEPBI OCHOBE CBSI3HM CBOMCTBA — IIPUMEHEHUE
57 BuramuHel KomOunupoBanssiil | OnpenensaTe 3Hau€HHE BUTAMUHOB JUIl O KU3HEIACSATEIBHOCTH
YPOK OopraHusMa. Y MeTh UCNOJIb30BaTh B IOBCEAHEBHOM KU3HU 3HAHUS
0 BUTAMHMHAX
58 DepMeHTHI KoMOunupoBanHublii | 3HaTh  ONpeAeneHus] MOHATHH  «(DEPMEHTBI», «TOPMOHBDY;
YPOK 0COOEHHOCTH JENUCTBUSA (bepMeHTOB: CEJIEKTUBHOCTD,

3¢ (EeKTUBHOCTh, 3aBUCUMOCTh  JAEMCTBUS  (PepMEHTOB  OT
temneparypsl 1 pH cpensl pactBopa; 00JacTH MPUMEHEHHS
(bepMEeHTOB B OBITY U IPOMBIIIIEHHOCTH.

YMeTh HCHOib30BaTh B IOBCEJHEBHOM JKU3HM 3HAHUA O
dbepmeHTax




59 ["'opMoHBI KomOunupoBanubiii | [IppuBoguTs  Mepbl  NMpPOQUIAKTAKH  caxapHoro  jamabera,
YPOK IIOCJIE/ICTBHS IIPHEMa HAPKOTUUYECKUX IIPEnaparosB.
Ymerp XapaKTepu30BaTh 3HAYEHUE TOPMOHOB JUIs
JKU3HEAESITEIIBHOCTU KUBOTO OpPraHu3Ma,
60 JlexapctBa KomOuHupoBaHHbIi | 3HaTh ONpeAereHUs MOHATUH <«JIEKApCTBEHHBIE CPEACTBaAY,
YPpOK «QaHTHOMOTUKMY, «@HaJbI€TUKWY, «@HTUCENTUKNY;
IIPEJICTABUTENICH JIEKaPCTBEHHBIX CPEICTB; MOCIEACTBUS IpuemMa
HapKOTUYECKUX IIPENapaToB.
VYMeTh UCNONB30BaTh IPUOOPETEHHbIE 3HAHMA U YMEHUSA B
IIPAKTUYECKOW JIEATEIIBHOCTH M IIOBCEAHEBHOM JKU3HH JUIA
0e301acHOro 0OpalleHus ¢ JIEKapCTB. CPEACTBAMU
61 IMoBTOpEeHuUe U 00001IeHNE O6o0maromnuii ypok | BEIOMHATH TECTHI, pelIaTh 3a/1a4U U yIPAXKHEHUS 110 TEME.
TeMbI [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUH TEMBI.
KoppektupoBarb cBOM 3HaHUSI B COOTBETCTBUH C IIAHUPYEMbIM
pe3yJIbTaTOM
62 Pemenne pacdyeTHbIX 3a1a4 VYpok - npaktukym | [IpuMeHeHne TeopeTUUEeCKUX 3HAaHUM JJIs PELICHUS 3a]1a4
Pa3HOTO YPOBHSI
63 Pemenne kauecTBEHHBIX Vpok - npaktukym | [IppuMeHeHne TeopeTUUEeCKUX 3HAaHUM JJIs pEeLIeHUs 3a/1a4
3aja4 Pa3HOTO YPOBHSI
64 Pemenne koMOMHUPOBAHHBIX Vpok - npaktukym | [IppuMeHeHne TeopeTUUEeCKUX 3HAaHUM JJIs PELICHUS 3a]1a4
3a/1a4y Pa3HOTO YPOBHSI
65 IIpoMexyTouHas aTTecTalus VYpok — KOHTpoJIsL | BBINOIHATE TECTHI, penIaTh 3a1a4y U yIPaKHEHUS 110 TEME.
o xumui 3a 10 xnace [TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTUKEHUI B YCBOCHUU TEMBI.
KoppektupoBarb cBOM 3HaHUS B COOTBETCTBUHU C IIIAHUPYEMBIM
pe3ynbTaTOM
66 AHanu3 npomMeKyTouyHOU Oo6o0uaromuit ypok

arTTeCcTalnun

Pe3zepe — 4 uaca - «Pewienue pacuemmnuix 3a0au»




11 knacce

Ne [ara Tema ypoka dopma Buabl yueOHoO# qesiTeJIbHOCTH
n/n Ilnan dakT OpraHu3anumn
ypOKa
CTpoeHue BelecTB
1 OcHOBHBIE CBEIEHUS O VYpok ycBoeHHs | ApryMEHTUPOBATh CI0KHOE CTPOEHHE aToMa KaK CHCTEMBI,
CTPOECHHMH aTOMa HOBBIX 3HAHUHM | cOCTOSIIEH U3 Apa U IEKTPOHHON 000JIOUKH.
XapakTepu30BaTh YpOBHU CTPOCHMSI BEILIECTBA.
OnuceiBaTh yCTpOCTBO U paboTy bombiioro agpoHHoro
KoJuanepa
2 [lepuonnueckas cucrema VYpok ycBoeHus | OnuchiBaTh CTPOCHHEM aTOMa XMMUYECKOIO 3JIEMEHTAa Ha OCHOBE
XAMHYECKUX 3JIEMEHTOB HOBBIX 3HAHUW | €ro MoJoXeHud B nepuoandeckon cucreme 1. 1. Menneneena.
. . Menneneesa B cBeTe 3anuchIBaTh JEKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GopMyIibl
YU€HHUS O CTPOEHUHU aTOMa XUMHUUYECKHUX 3JIEMEHTOB.
Ornpenenarb OTHOLIEHUE XUMHUYECKOTO 3JIEMEHTA K
ONpeAeIEHHOMY JIEKTPOHHOMY CEMENCTBY
3 Cpasnenue Ilepuoguyeckoro VYpok kouTpons | IIpencraBiarh pa3BUTHE HAYUYHBIX TEOPHU MO CIIUPAIN HA OCHOBE
3aKOHA U TEOPUH XUMHUYECKOIO 3HaHUU TpéX popmynrpoBok [lepuoanyeckoro 3aKkoHa 1 OCHOBHBIX
cTpoeHus Ha uocodcekoit HAIPAaBICHUHN Pa3BUTHS TEOPUU CTPOCHHS (XMMHYECKOTO,
OCHOBE AJIEKTPOHHOTO U IPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh pOJiIb NPAKTUKH B CTAHOBIIEHUH U PA3BUTHHU
XAMHUYECKOW TEOPHUH.
AprymMEeHTHUpOBaTh YyBCTBO F'OPAOCTH 3a JOCTHKECHHUS
OTEYECTBEHHOW XMMHH U BKJIAJ POCCUMCKHUX YYEHBIX B MUPOBYIO
HayKy
4 WNonnas xumuyeckas cBsizb 1 Ypok — XapakTepu30BaTh HOHHYIO CBA3b KaK CBA3b MEXKy HOHAMH,
VOHHBIE KPUCTAJUINYECKUE UCCIIeIoBaHHE | 00pa3yroIUMMUCS B pe3ysbTaTe OTAaYH WM pUéMa 3JIEKTPOHOB
peméTku aTOMaMU WJIM IPyIIIaMH aTOMOB.
OnpenensTs NpUHAAIEKHOCTh HOHOB K TOW WJIM MHOM I'pyIIE HA
OCHOBaHUU UX 3apsja U COCTaBa.
XapakTepHu30BaTh (PU3NUECKUE CBOMCTBA BEIIECTB C HOHHOM
CBAI3bI0, KaKk (DYHKIMIO BUJIa XUMHUYECKOM CBSI3U U TUIIA
KPUCTAJUIMYECKOU PEIIETKH
5 KoBanentHas xumuueckas VYpok ycBoenus | OnuchiBaTh KOBAJIEHTHYIO CBSI3b, KaK pe3yJbTaT 00pa30BaHUs

CBsA3b. ATOMHBIE U
MOJIEKYJIIPHBIE

HOBBIX 3HAaHUN

OOIIMX 3JEKTPOHHBIX Map WM KaK pe3yabTaT NepeKpbIBaHMU
AIIEKTPOHHBIX OpOUTANIEH.




KPUCTALUIMYECKUE PEMIETKH

KnaccudumupoBats KoBaeHTHBIE CBsi3U 110 DO, KpaTHOCTH U
Croco0y MepeKphIBaHUS JIEKTPOHHBIX OpOUTAIIeH.
XapakTepu3oBaTh (pU3MUECKHUEe CBOICTBA BEIIECTB C KOBAJIEHTHOM
CBSI3bI0, KaK (DYHKIIMIO KOBAJICHTHOW CBSI3H U THIIA
KPUCTAIIMYECKON PEeIETKN

Merannuueckas XxuMmuueckas
CBSI3b

VYpok -
UCCIIeIOBaHHE

XapakTepru30BaTh METAJUINYECKYIO CBSI3b KaK CBSI3b MEK/y HOH-
aTOMaMM B METaJulax U CIUIaBaxX MOCPEICTBOM 00O00IIECTBIEHHBIX
BAJICHTHBIX DJIEKTPOHOB.

OOBACHATD EMHYIO IPUPOY XUMUUECKUX CBSI3EH.
XapakTepu30BaTh (PU3NIECKUE CBOHCTBA METAJUIOB, KaK (hYHKIUIO
METAJITIMYECKOHN CBSA3HM U METAIUIMYECKON KPUCTAIUIMYECKON
peLETKU

Bonoponnas xumuyeckas
CBSI3b

Ypok ycBoeHUs
HOBBIX 3HAHUH

XapakTepu30BaTh BOAOPOIHYIO CBsI3b KaK OCOOBIN THIT
XUMHYECKOM CBSI3H.

PaznuuaTe MEXMOJIEKYISPHYIO U BHYTPUMOJIEKYIISIPHYIO
BOJIOPOJIHBIC CBS3H.

PackpeiBaTh poiib BOJOPOIHBIX CBS3EH B OPTaHU3AIUU MOJICKYIT
ounononumepos, — OenkoB ¥ JIHK, — Ha 0CHOBE MEXIPEIMETHBIX
CcBsA3€i ¢ Ononorueit

[Tomumepst

KomOunupoBan
HBIN YPOK

XapaKTemeBaTb MOJIMMEPEI KaK BEICOKOMOJICKYJIAPHBIC
COCOAMHCHUS.

Pazauuats PCaKIUU NOJUMEPU3ALUN U ITOJIMKOHACHCAIIUH.
OnuceBaTh BaKHEHIIINE MPpEACTAaBUTECIIN INIACTMACC U BOJIOKOH U
Ha3bIBaTh 00JIACTH UX IMPUMCHCHUA.

YcranaBiuBaTh CAUHCTBO OpFaHquCKOﬁ u HeopraHqucxoﬁ
XUMHHU Ha TPUMEPE HCOPTraHNYCCKUX ITOJIUMEPOB

JucniepcHble CHCTEMBI

VYpok-
MPAKTUKYM

XapakTepru30BaTh PA3ITUYHBIE TUIIBI TUCIIEPCHBIX CUCTEM Ha
OCHOBE arperaTHOro COCTOSIHUS TUCTIEpCHOU (a3bl u
JIUCTIEPCUOHHOM CPEbI.

PackpwIiBaTh poiib pa3IMYHBIX TUIIOB AUCIIEPCHBIX CHCTEM B )KH3HU
MPUPOJIBI U 00IIECTBA.

[TpoBoaNTbH, HAOMIOIATH 1 OMUCHIBATH XUMHUECKUN IKCIIEPUMEHT




XuMHUYeCKHE PeaKu

10 Knaccupukanus  Xxumuueckux | Ypok ycBoeHus | OnpeaensTs NPUHAIICKHOCTh XMMUYECKON peakiu K TOMY WM
peaxkuuit HOBBIX 3HAaHUM | MHOMY THUILy HA OCHOBAHUU 110 Pa3JIMYHBIX IIPU3HAKOB.
OTtpaxarp Ha MUCbME TEIUIOBON 3(PPEKT XMMUUYECKHX peakuil ¢
IIOMOIIBI0 TEPMOXUMUYECKUX YPABHEHUM.
11 Knaccupukanus  xumuueckux | KomOunupoBan | IloarBep:kiaTh KOJIMUYECTBEHHYIO XapaKTEPUCTUKY IK30- U
peakuui HBII YPOK SHJOTEPMUYECKHUX PEAKIUNA paCYETaMU 110 TEPMOXUMHUUYECKUM
YPaBHEHHUSIM.
12 CKopOoCTbh XMMHUYECKUX Kom0OuHMpoBaH | YcraHaBiuBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUHN OT
peakuui HBIN ypOK IIPUPOJIBI PEarupYIOIINX BEIIECTB, MX KOHUEHTPALUH,
TEMIIEpaTyphl U IUIOLIAJAN UX COIIPUKOCHOBEHHUS.
PackpbIBaTh pojib KaTaau3aTopoB Kak (GaKTOPOB YBEIHUYCHHS
CKOPOCTH XUMHUYECKOW PEAKI[MU U pacCMAaTPUBaTh HHTUOUTOPBI
KaK «@HTOHHMBD» KaTaJlu3aTOPOB.
Xapaktepu30BaTh PEPMEHTHI KaKk OMOJIOTHUECKUE KaTaIn3aToOPhI
0€eIKOBOM MPUPOJIBI U PACKPBIBATh UX POJIb B IPOTEKAHUH
OMOXMMHMUYECKUX PEaKIUi Ha OCHOBE MEKIIPEIMETHBIX CBS3EH C
OMOJIOTHEH.
ITpoBoaNTH, HA0JIIOIATh M ONUCHIBATh XUMHUECKUN HKCIIEPUMEHT
13 OO6paTuMOCTh XUMUYECKUX Ypoxk - OnucelBaTh COCTOSHUSA XUMUUYECKOTO PABHOBECHS U MpeJlaraTh
peakuii. XuMu4eckoe MIPAKTUKYM CHOCOOBI €r0 CMEIEHUSI B HEOOXOUMYIO CTOPOHY Ha OCHOBE
paBHOBECHE U CIIOCOOBI €T0 aHaJIM3a XapaKTEepUCTUKU peakuuu U npuHuuna Jle-Illarense.
CMENIEHUs ITpoBoaNTH, HA0JIIOIATh M ONUCHIBATh XUMUUECKUN HKCIIEPUMEHT
14 I'maponus VYpok ycBoenus | OnpenensaTs TUII THAPOJIN3A COJIM HAa OCHOBE aHAIM3a €€ COCTaBa.
HOBbIX 3HaHu# | KimaccudunupoBaTs rumponus comnei
110 KaTHOHY U aHHOHY.
15 I'maponus Ypok- XapakTepru30BaTh POJIb THAPOJIN3a OPTAHUYECKUX COCUHEHUN,
MIPaKTUKYM KaK XMMHYECKOH OCHOBBI OOMEHA BEILIECTB U YHEPTUU B JKUBBIX
OpraHu3max.
[TpoBoIUTH, HAOIIOAATH M OMMCHIBATh XMMUYECKUN IKCTIEPUMEHT
16 OxucnuTenpHo- Ypok — OnpenensaTb OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY KaK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU HCCJIEOBAHUE | MPOLECCHI C U3MEHEHNUEM CTEIIEHEW OKHMCIICHHUS SJIEMEHTOB

BCIICCTB, YHACTBYIOIIUX B PCAKIIUH.
PazauuaTe OKHCINUTEIL U BOCCTAaHOBUTCIIb, ITPOLCCCHI OKUCIICHUA U
BOCCTAaHOBJICHHA.




17

DJIEKTPOJIN3 PACILJIABOB U
pacTBOpPOB.

Ypok ycBoeHus
HOBBIX 3HAHUN

OnuceIBaTh MEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBII
nporecc.

PaznuuaTh 31€KTpoIn3 paciaBoB U BOJHBIX PACTBOPOB.
XapakTepu30BaTh MPAKTUUYECKOE 3HAYEHHE JIEKTPOIN3a HA
IpUMepe NOIYYEHUS aKTUBHBIX METAJUIOB U HEMETAJIIOB, A TAKKE
rajJbBaHOIUIACTUKH, TAJIbBAHOCTETUH, paMHUPOBAHUH IIBETHBIX
METAJUIOB

18 [IpakTueckoe NpuMeHEHHE Kom0OunupoBan | XapakTepu30BaTh IPAKTUUECKOE 3HAYEHHE JIEKTPOIN3a HA
JNEKTPOJIA3A HBIM ypOK IIpUMeEpE MOIYYECHHS AKTUBHBIX METAJUIOB U HEMETAJUIOB, a TAKXKE
rajbBaHOIUIACTUKH, TAJIbBAHOCTET U, paMHUPOBAHUH IIBETHBIX
METAJIJIOB
19 [Lp. Ne 1. Pemienue Ypok- [InanupoBaTh, MPOBOAUTH HAOJIIOAATH U ONUCHIBATh XUMUYECKHM
JKCIIEPUMEHTAIBHBIX 3a4a4 110 IIPaKTUKYM HKCIEPUMEHT C COOJIIOACHUEM MTPABHII TEXHUKH O€3011aCHOCTH
TeMe «XUMUYECKasl pEaKIUs»
20 [ToBTOpenue u 06001IEeHE Ypok BBINONIHATE TECTHI, peIIaTh 331a4M U YIIPa)KHEHHUS 110 TEME.
M3Y4YEHHOI'0 MaTepuaa 0000mmenust | [IpoBOIUTH OIIEHKY COOCTBEHHBIX IOCTHKEHUIH B YCBOCHUH TEMBI.
cucremaruszany | KoppektupoBaTs CBOM 3HaHUS B COOTBETCTBUU C INIAHUPYEMBIM
Y 3HaHUH pe3yJIbTaTOM
21 K.p. Ne 1 «Ctpoenue BemecTsa. KoHTponbHO- | BBINOIHATE TECTHI, pEIIATh 331a4M U YIIPa)KHEHHUS 110 TEME.
XHUMHYECKas peaKLus ob0oOmaronuii | [IpoBOoAUTH OIIEHKY COOCTBEHHBIX JJOCTUKEHUM B YCBOCHUU TEMBI.
YPOK KoppektupoBarh CBOM 3HaHHS B COOTBETCTBUU C IUIAHUPYEMBIM
pe3yJIbTaTOM
Beuecrsa 1 UX cBoOiicTBa
22 Mertainnsl VYpok ycBoeHus | XapakTepu3oBaThb (hPU3MUYECKHE U XUMHUUECKUE CBOMCTBA METAJIOB
HOBBIX 3HAHUN | Kak (YHKIUIO CTPOCHHMS HX aTOMOB M KpPUCTAJJIOB Ha OCHOBE
npenctaBiennii o6 OBP  u  monoxenuss MeTalioB B
IIEKTPOXUMHUYECKOM PSAY HaIPSIKEHUN.
Ha6nronaTe 1 onuchIBaTh XUMUUECKUH IKCIIEPUMEHT
23 Hewmeramnsl. biaroponnsie Ypok — OnuceiBaTh 0COOEHHOCTH MOJIOKEHUSI HEMETAIIOB B
rassl IIPaKTUKYM [Tepuonuueckoii Tabnune /1. . MenneneeBa, ctpoeHue ux

aTOMOB M KPUCTAJIJIOB.
CpaBHUBATH CIOCOOHOCTH K JIJIOTPOIIUU C METAJUIAMHU.
Xapaktepu3oBaTh 00IME XHMHUYECKHE CBOMCTBA HEMETAJIIOB B
ceere OBP u ux nojaoxeHus HEMETAIIOB B PSIAY
ANEKTPOOTPHULIATEIIBHOCTH.

Habmo1aTh 1 OMUCHIBATD XUMHUYECKHI SKCIIEPHUMEHT
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KucnoTer HCOPTraHNYCCKUEC U
OpTraHHu4Y€CKUcC

KomOunaupoBan
HBIN YPOK

COOTHOCHUTB MPEICTABUTENEH OPraHUYECKUX U HEOPTraHUYECKUX
KHCJIOT C COOTBETCTBYIOIECH KIIaCCH(PUKAIIMOHHOM IPYIIIOH.
OrnuceiBaTh 001ME CBOWCTBA OPraHUYECKUX M HEOPraHMYECKUX
KUCI0T B cBeTe TOJ] M ¢ MO3UITMN OKUCIICHUS-BOCCTAaHOBICHUS
KaTHOHA BOJOPOJa WIA aHUOHA KHCIOTHOIO OCTaTKa.
Ornpenensatb 0COOEHHOCTH XUMUYECKUX CBOMCTB a30THOM,
KOHIIEHTPUPOBAHHOM CEPHOU U MypaBbUHOW KUCIIOT.
[TpoBoaWTH, HAOIOIATE ¥ OOBSICHITH PE3YJIbTATHI TPOBEAEHHOTO
XUMUYECKOT0 IKCIIEPUMEHTA

25

OcHoBaHMsI HEOPraHUYECKUE U
OpraHM4ecKue

Ypok ycBoeHus
HOBBIX 3HAHUN

OnuceiBaTh HEOpraHuueckue ocHoBaHus B cete TO/I.
XapakTepHu30BaTh CBONCTBA OPIraHUYECKUX U HEOPraHMUECKUX
OECKUIIOPOAHBIX OCHOBAHHH B

CBETE IPOTOHHOU TEOPHUHU.

ITpoBoaNThH, HA0JIFOIATh U ONUCHIBATH XUMUUECKUN AKCIIEPUMEHT

26

AmMdoTepHbIe coeTMHEeHUS
HEOPTaHWYECKUE U
OpraHHYecKue

Ypok -
IIPAaKTUKYM

XapakTepHu30BaTh OPraHMUECKUE U HeOpraHuueckue aM(poTepHbIe
COCZIMHEHUS KaK BEIIECTBA C JIBOMCTBEHHOU (DYHKIIHEH KUCIOTHO-
OCHOBHBIX CBOMCTB.

AprymMeHTHpoBaTh CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX
OpPraHMYECKUX COCTUHEHUM.

PackpeiBaTh Ha OCHOBE MEXIIPEAMETHBIX CBA3€H ¢ OMosorueit pospb
aMUHOKHCIIOT B OpraHU3alluy )KU3HU

27

Comu

VYpok -
HCCJIEI0BAHNE

XapaKkTepu30BaTh COIM OPTAaHUYECKUX U HEOPTaHMUECKUX KHUCIOT
B CBETE TEOPUHU HIIEKTPOIUTUYECKOH TUCCOIMALINY.

CoOTHOCUTH NpeACTaBUTENEH coslel OpraHuuecKux 1
HEOPraHMYECKUX KHUCIOT C COOTBETCTBYIOLIEH
KJIaCCU(UKALMOHHOMN TPYIIION.

XapakTepHu30BaTh KECTKOCTh BOJIBI U MpeaIaraTb CocoObl e
yCTpaHEHUSI.

OnuceIBaTh 00IME CBOMCTBA coeit B cBeTe TO/I.

[TpoBOIUTH, HAOIIOAATE W OMIMCHIBATD XHMMUYECKUN IKCTIEPUMEHT

28

[TpakTiueckast paborta Ne 2.
Pemienne skcnepuMeHTAIbHBIX
3ama4d no Teme «BemecTBa u
UX CBOMCTBa»

KomOunupoBan
HBIN YPOK

HJ’IaHI/IPOBaTI), IIpOBOAUTD, Ha6J'IIOJIaTI) H OIIICHIBATh XUMHUYCCKUI
9KCIICPUMCHT C CO6.HIO,[[CHI/IGM IpaBHUJI TCXHUKU 0€30IMacHOCTH




29

[ToBTOpeHme n 0600IIEHNE
TEMbI

Ypoxk -
MPAKTUKYM

BBITTONHATE TECTHI, peIIaTh 334a41 U YIPAKHEHUS 110 TEME.
[TpoBOAKTH OIIEHKY COOCTBEHHBIX JTOCTUKEHHUI B YCBOCHUU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUH C IIJITAHUPYEMbBIM
pe3ynbTaTOM
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Kontponbnast pabora Ne 2
«BelecTBa 1 X CBOWCTBa»

KonTponbHo-
0000maroHii

YPOK

BBITOIHATE TECTHI, PEIIATh 334a41 U YIPAKHEHHUS 110 TEME.
[TpoBOANTH OIEHKY COOCTBEHHBIX TOCTHIKEHUI B YCBOCHHH TEMBI.
KoppektrpoBaTh CBOM 3HaHUS B COOTBETCTBHHM C INIAHUPYEMBIM
PE3yIBTATOM

X¥MHUS U COBPEeMEHHOe

001IeCcTBO
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XuMHUecKasi TEXHOJIOT U

Ypok ycBoeHuUs
HOBBIX 3HAHUU

XapakTepu30BaTh XUMHUYECKYIO TEXHOJIOTHIO KaK
IIPOM3BOIUTENIbHYIO CHITy O0ILIECTBA.

OnuceIBaTh XUMHUYECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
IIPOM3BOJICTBA aMMHAKa U METAHOJIa, C TIOMOLIBIO POJHOTO SI3bIKa U
A3bIKA XUMUH.

VYcraHaBnuBaTh aHaJIOTMU MEXKIY ABYMsI IPOU3BOICTBAMU.
dopMyIHpoBaTh OOIIME HAYYHBIE TPUHIIUITBI XUMUYECKOTO
IIPOU3BOJICTBA
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XHUMHYECKas TPAMOTHOCTD KaK
KOMIIOHEHT 001Iel KyIbTyphbl
4eJIoBeKa

Ypoxk —
IIPAaKTUKYM

ApryMeHTHpOBaTh HEOOXOAMMOCTh XUMUYECKOM IPaMOTHOCTH Kak
KOMITOHEHTa OOLIEKYJIbTYPHOU KOMIIETEHTHOCTH Y€I0BEKa.

YMeTh noiy4ath He0OX0IMMYI0 HHPOPMALIHIO C MAPKUPOBOK Ha
YIaKOBKaX pa3IMYHbIX MPOMBIIIJIEHHBIX U IPOIOBOJIBCTBEHHBIX
TOBapoB

33

0O00011IeHNEe U
cUCTEMATU3aIMs 3HaHUH 110

Kypcy

IBEITTOJTHATH TCCThI, pCIIATh 3aa41 U YIIPA)KHCHHSA 110 TEME.
HpOBOI[I/ITL OLICHKY COOCTBEHHBIX I[OCTI/I)I(CHI/Iﬁ B YCBOCHUH TCMBEIL.
KOppCKTHpOBaTB CBOM 3HAaHHA B COOTBETCTBUH C IJIAHUPYCMBIM

pe3ynbTaTOM

Pezepe — 1 uac - «Peuwienue pacuemuvix 3a0au




Kpurepun oueHuBaHMsI JOCTHKEHU 00yUAOIMXCS

OcHoBHasl 3a/1a4a ¥ KPUTEPHI OIIEHKU — OBJIAJIECHUE CUCTEMOU y4eOHBIX ACHCTBUIN C NU3y4aeMbIM YU€OHBIM MaTEPUATIOM.

Cucrema OLICHKU BKJIIOYAET B €0l BHYTPEHHIOO (OCYIIECTBIISIEMYIO CaMOM IIKOJION) U BHEIIHIOIO (OCYIECTBIIsIeMasi BHEIIHUMU MO OTHOLIEHUIO K
IIKOJIE CITy)KOaMH).

J1J1s1 OLIEHKHU MCIIOJIb3YETCs TIepCOHU(DUITMPOBaHHAS HH(DOPMAIUA ¥ aHOHUMHasl (He MepCOHU(PHUIIMPOBAHHAS).

[TepconnduupoBaHHOM OIIEHKE MOIEKAT TOIBKO METaNpeIMETHbIEC U IPEIMETHBIC Pe3yIbTaThl U3 0JI0Ka «BBITYCKHUK HAYYUTCS».

OreHKa JOCTHKCHHI PEATU3YEeTCSI «METOJIOM CIIOKEHUS», IPH KOTOPOM (PUKCUPYETCS TOCTHKEHHE OTIOPHOTO YPOBHSI M €TI0 TIPEBBIIIICHHE.

Jlis olleHWBaHUSA HCIOJB3YIOTCS: CTaHAAPTHU3UPOBAHHBIE MHCHbMEHHBIE W YCTHBIE PabOThl, MPOEKTHI, MpaKTUYECKHe pPaboThI, J1abOpaTOpHBIE
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE PAOOTHI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOICHUS U TIp.

Tunsl 3a1aHN, KOTOPbIEe HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHHU I :
1o popMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO NMPOBEPSIEMBIX 3HAHUH, YMEHUM, CIIOCOOOB JIEHCTBHI: 0a30BBIN U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CPEICTBAM: 3a/IaHUs Ui MMCbMEHHOW WM YCTHON Oece/bl, MPaKTHUeCKUe 3aJaHusl, 1TabopaToOpHbIe paboThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTEeNIbHBIX JTOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbBIE UTOIOBBIE paOOTHI (XapaKTEPU3YIOT YPOBEHD IIPUCBOEHHUS CIIOCOOOB JEMCTBHI)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HAa CTYNEHH OCHOBHOIrO o0mero o0pa3oBaHus KiIacCUpUUUPYETCA CIEAYOUMM o0pa3soM M BKJIKOYAET
IIPOLEAYPBHI:

HHIMBHAYAJbHbIE Pe3yJbTaThl YYAIIUXCH - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOZE IMCHXOJIOTO-
MeAarorndyeckoro MOHUTOPUHTA;

NpeaMeTHbIe Pe3yJIbTAaThl - PE3YJIbTATHI, [IOJYYECHHBIE B IIPOLIECCE OLICHUBAHUS YUYNUTEISAMU IIKOJIBl HA IIPEJAMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YyJbTAaThI - PE3YJIbTATHI, IOJIy4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTECTALIMU yJaIUXCs

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUArHOCTUUECKHUE);

BHELIKOJIbHbIE Pe3y/IbTaThl - pe3yJIbTaThl OJIMMIIHNA/I, KOHKYPCOB, COPEBHOBAHUH, KOH(pEPEHIIHHA U T.11.;

pe3yJIbTaThl, NOJYUYEHHBIE B X0/I¢ He3aBHCMMOM BHeIIHeH OLeHKH - pe3yibTaThl nojdydeHHble B Xxoae [1A;

He(hopMaTH30BaHHAS OLleHKA - TTOPT(OIHO.



Jyig onricaHust JOCTUKEHUM 00yJaroIuXcs 1eJ1IecO00pa3HO YCTaHOBUTH CIEAYIONIUE MSTh YPOBHEH:

YpoBeHb JlocTHokeHNE IVIAHUPYEMBIX Pe3yJbTATOB Onenka (oTMeTKa)
ba3osslIit JEMOHCTPHPYET OCBOCHHE YUYEOHBIX JEHCTBHI C OMOPHOI CHCTEMON 3HAHUH B PaMKax | «yIOBIETBOPHUTEIHHO (um
YPOBEHb auanazoHa (Kpyra) BblIeJNEHHBIX 3azad. OBinajgeHue 0a30BbIM YPOBHEM SIBIISIETCS | OTMETKa «3», OTMETKa
AOCTHKeHUH JOCTaTOYHBIM JIJIs IPOJOIDKEHUSI 00yUYECHHUs Ha CIEAYIOUIeH CTYIIeHH 00pa3oBaHUs, HO HE | «3aYTEHOY).

110 IPO(GUIBHOMY HaIPaBICHUIO
IloBbIlIeHHBI | YCBOGHHE OINOPHOW CHUCTEMbl 3HAaHUM Ha YpPOBHE OCO3HAHHOTO IIPOU3BOJIBHOTIO | OLIEHKA «XOpOIIO» (OTMETKA «4»);
YPOBEeHb OBJIA/ICHUS] y4eOHbIMM JEHUCTBHUSIMH, JOCTaTOYHBIM O Kpyro3op, IIUpoTa (MIH

n30MpaTeNnbHOCTH) HWHTEpecoB. Takue oOywarommecss MOTYT OBITh BOBJICYCHBI B

IIPOEKTHYIO JAEATEIbHOCTD 110 MPEIMETY U COPUEHTHPOBAHbI HA MIPOAOIKEHHE 00yUeHHUS

B CTApIIMX KJIACCAX 110 JAHHOMY MPOQHITIO.
Bobicokuii bosiee noiHoe (10 CpaBHEHMIO C NMPEABIIYIIMM) YCBOGHUE OMOPHON CUCTEMBI 3HAHUN Ha | OLIEHKA  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JIEHCTBUSAMU, JOCTATOUHBIN | «5»).

Kpyro3op, mupoTa (Wid U30UpaTeabHOCTH) MHTepecoB. Takue oOyuaromiyecs MOTYT

OBITh BOBJICYCHBI B INPOEKTHYIO ICSATEIBHOCTh IO MPEIMETY M COPHEHTHPOBAHBI Ha

IPOAOIKEHHE 00yYeHHMs B CTApIIMX KJIACCAX MO JAHHOMY IMPODUITIO.
IMoHusKeHHBI | OTCYTCTBUE CUCTEMAaTHYECKOI 0a30BOI MOJArOTOBKH, OOYYarOIIMMCSI HE OCBOEHO AK€ U | «HEYIOBIETBOPUTEIHLHOY
YPOBEeHb NOJIOBUHBI  IUIAHMPYEMBIX  PE3y/lbTaTOB, KOTOpPblE  OCBaMBAET  OOJBILIMHCTBO | (OTMETKA «2»)

o0yyaroluxcs, UMEIOTCA 3HauuTeNIbHbIE MPOOENbl B 3HAHUAX, JaJlbHEWIIee 00ydyeHue

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBIIOJHATH OTHAENbHbIE 3a/aHUs

MOBBIIEHHOTO ypoBHA. JlaHHas rpynna oOywaroumxcs (B cpelHeM B XoJe oO0ydyeHus

coctaBisitonast okoso 10%) TpeOyer cnenuaabHOM JWArHOCTUKU 3aTPyIHEHUH B

oOyueHuu, npoOeioB B CUCTEME 3HAHWN M OKAa3aHUM LIEJCHAIIPaBIIEHHOW MOMOIIU B

JOCTHXKEHHUHU 0a30BOT0 YPOBHS
Huskuii HaJIM4Yue TOJIBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUUW MO NPEAMETY, JalbHeHIee | OIEHKa «IUI0X0» (OTMeTKa «1»)
YPOBEHb o0y4yeHHe MPAKTUYECKH HEBO3MOXKHO. TpedyeTcs crenualbHas HOMOIb HE TOJIBKO IO

y4eOHOMY TMpeaMeTy, HO ¥ 1Mo (HOPMUPOBAHUIO MOTHBAIIMKA K OOYYCHHUIO, Pa3BUTHIO
WHTEpeca K M3y4yaeMoi MpeAMETHON 00JacTH, MOHMMAHUIO 3HAYMMOCTH TpeaMeTa JIsl
KU3HH | JIP.




XapakTepucTuka uu@ppoBoii oeHKH (0TMETKH)

«5» (OTJIMYHO0») — YPOBEHb BBHIIIOJHEHUS TPEOOBAaHUI 3HAUUTEIHHO BBIIIE YAOBIETBOPUTEILHOTO: OTCYTCTBHE OIIMOOK KaK MO TEKYIIEMY, TaK U
0 IPEBIAYIIEMY yueOHOMY MaTepHaily; He 0oJiee OJIHOTrO HEJ04ETa; JIOTHYHOCTD U TMOJIHOTA U3JI0KEHUS.

«4» («XOpo1I0») — YPOBEHb BHINOJIHEHH TPeOOBAaHU BBIIIE YJOBICTBOPUTEIBHOTO: MCIIOJIB30BAaHUE JIOTOJIHUTEIFHOIO MaTepHraia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOIPOCA; CAMOCTOATENBHOCTh CYXKIACHUH, OTpaKEHHWE CBOEro OTHOLIEHMs K mpeaMmery oOcyxiaeHus. Hamuuume ommbok u
HE/I0YETOB B KOJHMYECTBEHHOM BBIPAKCHHUU IO OTIEIBHBIM IPEIMETaM OTPaKaeTCcs B JIOKAJIBHBIX aKTaxX O TEKYIIEH M WUTOroBOM (pyOeskHOI)
aTTecTaluu o0yJaromuxcs.

«3» («yIOBJIETBOPHUTEIBbHO») — JOCTATOYHBI MHHHMMAJbHBIH YpPOBEHb BBINIOJHEHUS TpPEOOBaHMIA, MPENBSIBISIEMBIX K KOHKPETHOW padore,
OT/eJIbHbIC HAPYIICHNUS JIOTUKH U3JI0KEHUs MaTepHalia; HElOJHOTa pacKpbITHs Bonpoca. Hanuune ommOoK 1 HE0UeTOB MO OTAEIbHBIM IIpeIMETaM B
KOJINYECTBEHHOM BBIPAKEHUH OTPAKAETCsI B JIOKAIBHBIX aKTaX O TEKYIIEeH U UTOroBoM (pyOeKHOM) aTTecTalluu 00y4aroLXCsl.

«2» («1J10X0») — YpOBEHb BBIIIOJHEHUS TPEOOBAaHUN HMKE YIOBJIETBOPUTENBHOIO: HApPYyIIEHUE JIOTUKH;, HENOJHOTa, HEPACKPBITOCTb
00Cyk1aeMOro BOIIpOCca, OTCYTCTBUE apryMEHTAlMM MO0 OLIMOOYHOCTh €€ OCHOBHBIX MOokeHui. Hannune ommOok U HEJ0YETOB MO OTAENbHBIM
IIpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAeTCsl B JJOKAIbHBIX aKTax O TEKYILEH U UTOroBoH (pyOexHOI) 00 aTTecTanuy 00y4aroImuxcsl.

KoHTposbHO-U3MepHuTe/IbHbIE MaTepHaJbl MpEJHA3HAYEHBI 11 TPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajia Ha OCHOBAaHUU
00pa30BaTeNbHOT0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJ. OHHM COCTaBJICHBI Ha OCHOBE
MHOTOJICTHEH TeIarOrn4eCcKOi MPAKTHKHU C YI€TOM Pa3IMIHBIX METOJINYECKUX pa3pabOToK.

[To BceM rimaBam Kypca M X paslienaM IpejuiaraeTcsl TEKyIIUi 1 TeMaTHYECKUA KOHTPOJIb 3HAHUN U YMEHUH B (opMe XUMHUECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITEIILHBIX M KOHTPOJIBHBIX PaboT. 3aiaHuss 00OUX BapUaHTOB PabOT CXOIHBI IO COJEPIKAHUIO M XapaKTePy BBIMOTHICMBIX YUCOHBIX
JEUCTBUU.

Jlnst opranmzanuu 3G PeKTUBHON pabOThI BCEro Kjacca ¢ Y4ETOM WHIUWBUIYAIBHBIX CIIOCOOHOCTEN Ka)XOTO ydallerocs B psae paboT, BXOIAIINX
B ITOCcOOMeE, MPeICTaBICHBI 3aJaHUs PA3TUYHBIX YPOBHEH CII0KHOCTH.

HezameHuMbIM MOMOITHUKOM T€/larora B KOHTPOJIE 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOXKHO MCIOJIb30BaTh Ha Pa3HBIX dTamax
y4eOHOro Tmpolecca:

* MPU U3YyYEHUU HOBOTO MaTepHalia;

* Ha dTalle 3aKpeIuIeHUs] U3y4eHHOI0 MaTepuaa;

+ Ha ypokax 000011aro11ero NOBTOPEHHUS;

* MIPU TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YUalllNXCS;

* TIPY TTOATOTOBKE YYAIMXCS K SK3aME€HaM KaK B YCTHOM, TaK M B MUCbMEHHOH (opme, ocobenHo B popme EI'D.

JI1st ka0l TEMBbI U €€ pa3iesIoB PEII0KEHbl TECTOBbIE 3aJJaHUsl PA3HOT'0 YPOBHS CJIOKHOCTH B JIBYX BapHaHTaX, pacCuuTaHHbIe Ha 15—35 mun
WJIU Ha MeJbIN ypoK. J{Jis BRICTABIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIEHTHYIO MITKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».



B 3aBucHUMOCTH OT pe3yabTaTOB BBIIOJHEHUS PAOOTHI yUUTENb MOXKET BHOCUTD B MPEITIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs I1€JIb KOHTPOJISI B JAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJICHHE OLIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS yYaIlUMUCS Y4eOHOTO
MaTepHala 1 HalpaBJIeHUH NanbHelIIel paboThl Ha i MOBBIIICHUEM Ka4eCTBA 3HAHUN

3amanne noxa mudpoit 1 ouenuBaercs 3 Gamtamu; noxa mudpoit 2 — S5 Oamnamu; nmox uudpoi 3-8 Oamnamu. 3amgaHus, OTMEUYCHHbBIC *, — I
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecin He yka3aHo WHOE, KaXIbli OTBET YacTel OILICHUBACTCS:

» yactu A — 2 Oayramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gamiamu.

Opnako He Bce ydaluecss MPUCTYMaroT K 3amaHusM 4acTd C U TeM 0OoJjee BBIMONHSIOT MX IMOJHOCTbIO. YTOOBI MOBBICUTH MOJOKUTEIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHuil yacTh C, y9uTellb MOXKET OOBSIBUTH O BBHICTABIICHUU IO PE3yJIbTaTaM TECTa JBYX OLICHOK: MEPBOM — 3a 4acTu A
u B, a Bropoii — 3a yactb C — ¢ UCIOJIb30BaHUEM IIPOLICHTHOM IIKAJIbI OIICHKH 3HAHUH.

Bormpockr 11 BceX BUIOB KOHTPOJISl 3HAHWUN COCTaBIICHBI TAKMM OOpPa3oM, YTOOBI MEAAror ¢ WX MOMOIIBI0 MOT BBISBUTH 3HAHUS yUYAIIUXCS IO
BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, TJi¢ HEOOXOJUMO TOJBKO BOCIPOM3BEICHHE YYeOHOrO MaTepualia, Tak M Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcs yMeHHUEe aHAIM3UPOBATh M CPAaBHUBATH JIAHHBIC, TPUMCHSISI TBOPUSCKHUE CITIOCOOHOCTH.

Bce oOyyarorue BiIbI KOHTPOJIS TPEAIIOJIATa0T KOJUICKTHBHYIO ICATEILHOCTD YUYalIUXCsl JIMOO B TIape, JIMOO0 B TPYIIIE U CAMOIIPOBEPKY.

[Ipu moaroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHUMAaHUE Ha 3aJaHHs YPOKOB 0OOOIIAOIIEro MOBTOPeHHs. B 3TOM citydae
y4aliuecss B COOTBETCTBHU CO CBOUMH CIIOCOOHOCTSIMH OTIPENCIISIFOT JUIs ce0s 3a7aHusl, KOTOPhIE MOT'YT BBITIOJHHTb.

PacuerHble 3a1auu pa3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH IMPEACTABICHBI B ITOCOOMHU OJOKaMHM, a TAaKKe BKIIFOUCHBI B Pa3HBIC BHUJBI KOHTPOJIS
3HaHMUNA. YUUTENb MOXKET IO JKEJaHUIO BKII0YATh UX KaK JOTOJHUTENHHOE 3aJjaHKe B JIFOOOH BUA KOHTPOJIS WIM MpejiaraTh Y4aluMcsl OTAebHbIE
CaMOCTOSTENIbHBIE PAOOTHI IO PEIICHUIO TTOI00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3anmanus 17151 000MX BapUAHTOB KPaTKO 3alHCHIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKHM WM Ha KOJOTpaHCIapaHTe; OTBETHI HA BOMPOCHI KENATeIbHO
HalMcaTh Ha OOPATHON CTOPOHE TIOCKH HMIIM TaK)Ke Ha KOJOTPAaHCIApaHTe. YUYUTEh 3a4UTHIBACT COJCPKAHNE BOTIPOCA, YUAIIUECS 3aITMCHIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWU TUKTAHTA TPOBOIUTCS CAMOIIPOBEPKA:

+ omIMOOK HET — OIEHKa «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTENEHH MOATOTOBICHHOCTH YYAIXCSl YIUTEh MOKET H3MEHUTh KPUTEPUH OIIEHKH paboT B MOJb3Y YUCHUKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTenpHas paboTta mpearnoaraeT Ju0o mapHyro, Ju00 rpynmnoByo ¢GopMy pabOTHI U Aa€T BO3MOXKHOCTh JIYYIIlE OTpadOTaTh U3ydaeMble
BOMPOCHI MTO/I KOHTPOJIEM YUYHUTENS U B XOJI€ CAMOCTOSTENILHON AeaTeNbHOCTH (11 00ydaroei paboTsl) TMOO JTydlle MOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEACTOUT BHITIOIHATH Ha CISAYIOMEM YpOKe (1711 00001Iaromieit paboTsl). 3ajaHusl BRIOIHSIIOTCS B Mape (TpymIe), 4TO MO3BOJISIET



SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afgaHus (MO 3HAKOM *) yyaliuecs BBIMOJHAIOT CAMOCTOSTENbHO. [l KOHTpoJid ydamumcs
MIPEIOCTABIISIETCS. BO3MOKHOCTH CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT IaHbI YUUTEIEM 0 OKOHUYAHUU PaOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBWJILHOCTDH OTIPECIICHHS 1IEIIH OTIBITA;

- CAaMOCTOATEIBHOCTD N0J100pa 000pYA0BaHUSI U O0BEKTOB;

- IOCJIEZI0BATEIBHOCTD B BBIITOJHEHUH PA0OTHI 110 3aKJIa/IKE OIBITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHWUHU HAOJIIOCHHI, B JOPMYIIMPOBKE BBIBOJA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LEeJIb OIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO MIPOBEICHBI TOAO0p 000pYI0BaHUS  OOBEKTOB, a TaKXKe paboTa
T0 3aKJIJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTBITA.

Otmerka "4" - IIPABUJILHO ONPEAEIEHA LENb OIbITA;

- CAaMOCTOATENIBHO MPOBEJICHA paboTa 1Mo Moadopy 000pyI0BaHUs, OOBEKTOB;

MIPH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JIOTUYHO ONMCAHBI HAOJIFOICHUS U CPOPMYTUPOBAHBI BHIBOJIBI U3 OTIBITA;
- B OMCAHUH HAaOJIOICHUH U3 OMbITA IOMYCKAIOTCSI HEOOIbITNE HETOUHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opynoBaHUs U OOBEKTOB, a TAKXKE paOOTHI M0 3aKIIAAKE OIbITAa TPOBEACHBI C TOMOIIBIO YUUTEJIS;
- JOIYCKAIOTCA HCTOYHOCTH U OIINOKH ITPpH 3aKJIaJIKC OIbITa, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpEIEIIEHa CAMOCTOSTEIIBHO LIENb OIIbITA;
- He 0TOOpaHO HY)KHOE 000pYIOBaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uTens N0IKEH yIUTHIBATH:

- IPaBUWJILHOCTh MPOBEACHUS HAOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACATH CYIIECTBEHHbIE IPU3HAKH Yy HA0II0jaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B 0()OpMJICHUH Pe3yabTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHS 10 3aJIaHHIO;

OtMmertka "5" - MPaBWJIBHO TI0 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HA0II01aeMOro 00BheKTa (Tpoiiecca);
- JIOTUIHO, HAYYHO TPAaMOTHO 0(hOPMIICHBI Pe3yJIbTAaThl HAOJFOICHUH U BBIBOJIBI.

OtMmeTtka "4" - MPaBWJIBHO T10 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOICHNUE;
- TP BBIJICIICHUU CYIIECTBEHHBIX MPU3HAKOB Y HA0II0AaeMOro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOI0IEHUI U BHIBOJIOB.




OtMmertka "3" - IOMTYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUU HAOIIOACHHH 110 3aIaHUI0 YUUTEIS;
- IIpY BBIJEJIIEHUH CYLIECTBEHHBIX IPU3HAKOB Y Ha0II0AaeMOr0 00BbEKTa (IIpOoLiecca) BBIIEISIIOTCS JINIIb HEKOTOPBHIE;
- nomyckarorcst ook (1-2) B opopMieHnn HaOMIOCHUN U BBIBOJIOB.

Otmetka "2" - orrycKaroTes omuoku (3-4) B IpoBeieHUU HAOTIOACHHIA 110 33IaHUI0 YIUTEIIS,

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- oryckatores omuoku (3-4) B opopmiieHHH HaOIOISHUH U BBIBOAOB. DopMa aTTecTaliu mo OWOJIOTUH MOKET OBITh
pa3IMyYHON: YCTHBIN HK3aMEH Mo Ouietam, 3aluTa pedepara, TECTUPOBAHUE, 3alllUTa MPOEKTA.

@opMbl NpeICTABIEHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB!

e Taleib yCIIeBaeMOCTH I10 MpeaMeTaM (C yKa3aHueM TPeOOBaHUH, IPEIbSIBIIEMBIX K BBICTABJICHUIO OTMETOK);

® TCKCTHl UTOTOBBIX JHATHOCTHYECKUX KOHTPOJIHBIX Pa0OT, AMKTAHTOB M T.J. U aHAJIM3 HMX BBINOJHEHHs oOydaroummcs (uHpopmarus o0
AJIEMEHTAX M YPOBHSX MPOBEPSICMOTO 3HAHUS — 3HAHUS, IOHUMaHUs, TPUMEHCHHS, CHCTEMATHU3all1N ),

® YCTHas OIICHKA YCIICITHOCTH PE3YJIbTaTOB, (hOPMYJIMPOBKA MPUYHMH HEYAad M PEKOMEHIAIMA MO YCTPAHCHUIO TIPOOCIOB B O0YYEHHOCTH I10
peIMeTam;

e nopThoano;

® pE3yNbTaThl TICHXOJIOTO-TICTAaTOTMYECKUX HWCCIICIOBAaHUHM, WUTFOCTPUPYIOIIUX JUHAMUKY Pa3BUTHS OTACIBHBIX WHTCIUICKTYalbHBIX U
JUYHOCTHBIX KauecTB oOyyvaromierocs, YV /1.

KpurepusimMu oueHUBaHUA SIBIISIOTCS:
® COOTBETCTBUE JIOCTUTHYTBIX HPEIMETHBIX, METAlpeJIMETHBIX W JIMYHOCTHBIX pPE3YJIbTaTOB OOy4aromuxcs TpeOOBaHUSAM K pe3ysibTaTaM
OCBOEHHUS 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus ®PI'OC;
e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (hopmupoBanus YV 1.
OneHka JOCTHKEHHSI METAaIPEAMETHBIX Pe3ysIbTaToB MOXKeET. IIpoBoasTcs B Xozae pa3nuuHbIx npouenyp. OCHOBHOM poLeaypoil HTOrOBOM OLIEHKH
JOCTHKEHUS] METapeIMETHBIX PE3YIbTATOB SBISACTCS 3auuUma umo2068020 UHOUBUOYAILHO20 NPOEeKMA



