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HHOACHUTEJIBHAA 3AIIMCKA

Hacrosimas pabouast nmporpamma mo npeamery «Xumus» s 10-11 kmaccoB cocraBieHa
Ha ocHoBe 3akoHa «OO0 OoOpazoBanuu Keipreisckoir Pecnybnuku», I'ocynapcTBeHHOro
00pa3oBaTeNbHOTO CTaHAApTa cpexHero oobmiero oOpaszoBanms Keipresckoir PecryOmuku,
basucHoro ydeOHOro IUTaHa W TpeAMeTHoro crangapra no xumuu it 10-11 xmaccos
oOmeoOpa3oBarenbHpIx opranm3anuii  Keipreizckoit Pecnyonuku. CozpepikaHue MporpaMMmbl
OPUEHTUPOBAHO Ha (POPMHUPOBAHME KIIFOUEBBIX M MPEAMETHBIX KOMIIETEHTHOCTEH yudammxcs. B
porpamMMy BKIIFOYEHBI T€ MaTepUalIbl, B KOTOPHIX MOJyYeHHbIC 3HAHUSA OyIyT MPUTOJHBI IS
MIPUMEHEHHsI Ha TTPAKTHKE.

Cornacao 0a3oBoMy y4deOHoMy miaHy wu3ydenue xumum B 10-11 kiaccax
paccunTaHo Ha 2 yaca B Hejxeato (68 yacos B roa) B 10 kiacce u Ha 2 yaca B Heaeso (68
yacoB B roa) B 11 kaacce.

[Ipeamet «Xumus» ABISIETCS 4YacThO 00pa30BaTeIHHOM 00IacTu
«ecTecTBEHHOHayuHas». JlaHHas oOpa3zoBaTenbHas 00JIaCTh HampaBiieHa Ha (OpMUpPOBaHUE
KOMIIETEHTHOCTEH: paclio3HaBaHWE M TMOCTAHOBKA HAYYHBIX BOIPOCOB, HAYYHOE OOBSCHEHHE
SIBIICHUH, MCIIOJIb30BaHUE HAYYHBIX JOKa3aTenbcTB. OTIAETbHBIE TPEIMETHl U HHTETPUPOBAHHBIE
KYypChl €CTECTBEHHOHAYYHOU 00pa3oBaTelbHON 001acTi 00€CIeUYnBaOT MIOHUMAaHUE €IUNHCTBA 1
MHOT000pa3usi CBOMCTB HEKUBOU U 3KUBOU TPUPO/IBI.

JlaHHasT TmporpamMma IO TIpeaMery «XuUMHus» Ha 0a30BOM YpOBHE YUUTHIBAET
chopMHpOBaHHBIE B pycie€ OCHOBHOTO o0miero obOpasoBanust (8-9 kmacchl) mpeaMETHBIC
KOMIIETEHTHOCTH (paclo3HaBaHWE M TOCTAaHOBKAa HAYYHBIX BOIPOCOB, HAy4HOE OOBSCHEHHE
SIBIIGHUH, UCIIOJIb30BaHUE HAYUHBIX TOKA3aTEIbCTB) U Pa3BUBAET ATH KOMIIETEHTHOCTH Ha Kypcax
xumuu B 10-11 xmaccax.

[Iporpamma mpenycmarpuBaeT (HOpPMHUPOBAHHE y YHallUXCsS MPEAMETHBIX U KIIIOUEBBIX
kommneteHui. [Ipuopureramu mnst yaeObHOro mpemmera «Xumwus» B crapmieM kiacce (10-11
Kjlacce) Ha ©a30BOM YpOBHE SBJSIOTCS: YMEHHE CaMOCTOSITEIbHO W MOTHBHPOBAHHO
OpPraHU30BBIBATH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTh (OT MOCTAHOBKHU LENH JI0 MOJYYCHHS U
OLICHKH pEe3yJIbTaTa); HCIOJIb30BAHHUE 3JIEMEHTOB MPUYUHHO-CIEJACTBEHHOTO U CTPYKTYPHO-
(YHKIIMOHATBPHOTO aHajIMu3a; OMpEeNeICHUE CYIIHOCTHBIX XapaKTePUCTHK H3y4aeMOTo OObEKTa;
YMEHHE  pa3BepHYTO OOOCHOBBIBATH  CYXACHHs, JlaBaTh  OMNpEACNCHUs, MNPUBOIUTDH
JI0Ka3aTeNIbCTBA, OLICHWBAHWE M KOPPEKTHPOBKAa CBOETO MOBEACHUSA B OKpYyXKarouleil cpene,
BBITIOJIHEHUE HKOJIOTUYECKUX TPEOOBAHUN B MPAKTUYECKOM IESITENTbHOCTH U B IMOBCEIHEBHOM
KU3HU.

Henu u 3agaun o0yyenus xumuu B 10-11 kaaccax
Henun xuMuyeckoro o0pa3oBaHusl. Y4Yaluiics BiaJeeT CHOCOOAMM OIMUCAHUS U H3Yy4CHUS
BEILIECTB M WX 00Opa3oBaHus (MpeoOpa3oBaHMUii) B MPUPOJIHOM M TEXHOTEHHOM MHUpPE Ha OCHOBE
00X XMMHUYECKUX TCOPUUM M 3aKOHOMEPHOCTEH, HaBbIKAMH PAIIMOHAJILHOTO U 0€301acHOTO
WCIOJIb30BaHUS XUMHUUYECKUX TEXHOJIOTHUH U MPOTYKTOB B PA3TIMUHBIX O0IACTAX KU3HHU.
OmHa ©3 OCHOBHBIX 3aJa4 XMMHYeCKOro o0pa3oBaHusi sBisercs (HopMHUpPOBaHHE
KOMIIETEHTHON JMYHOCTH HAa OCHOBE HOBOTO IMPEIMETHOTO CTaHJapTa, OPUEHTHPOBAHHOTO Ha
pe3ynbTaT, YMEIOIIEH caMOCTOSTENIbHO MBICIHUTh, IPUMEHSTh MOTYYeHHbIE XUMUYECKUE 3HAHMUS
B pa3HBIX CHUTYalUsiX, CIOCOOHON BHECTH BKJIAJ B COIHMAIBHO-DKOHOMHUYECKOE DPa3BUTHE
obmiectBa. OTOOP conepkaHusl y4eOHOTO Marepuaia B MPOrpaMMe peaqn3yeTcsl MOCPEICTBOM
CIIEYIOIINX 3a/1a4, OTMEYEHHBIX B HOBOM MPEJMETHOM CTaHAApTeE.
3agaum XUMHYeCKOro 00pa3oBaHus
KornutuBHbIE 3aa4yd. YYEHHK MOHMMAET, YTO COCTaB, CTPOCHHE M MPEBpaIICHUS
OpPraHMYECKUX BEIIECTB M HMX COCAMHEHHHA B CHUCTEME XUBOW MPUPOJBI OCHOBBIBAIOTCS Ha
XUMHYECKUX 3aKOHOMEPHOCTsX. [loHMMaeT HEOOXOAMMOCTh OCYIIECTBICHUS Pa3IMYHBIX
XUMHYECKUX MPEBPAIICHUN (XUMUYECKON TEXHOJIOTHH) JUTSI TOJTY4EHHUsI OPTaHUYECKUX BEIIECTB.



Pacrnio3naer BemiecTBa, U3y4asi UX CBOMCTBA U MPUMEHSET X B HAPOIHOM X03sicTBe. CriocoOeH
OLICHUTh PUCKHU U MPEAYNPEAUTh BO3MOKHBIE MOCIEACTBUS TEXHOJOTUU NOJYyYEHHUS BEILIECTBA,
HAHOCSIIEN BpEJl 3J0POBBIO YEIOBEKA U OKPYKAIOLIEH Cpelie.

IloBenenueckne 3agayM. YYECHUK BIAJIC€T HAaBBIKAMH PAIlMOHAIBLHOTO U 0€30MacHOTO
WCIIOJb30BAHUSI TPUPOAHBIX OPraHUYECKUX BEIIECTB M  MPOJAYKTOB TEXHOJOTHUYECKOU
nepepadoTKH B MPAKTUYECKOH AeATeNbHOCTH. [IpuMeHseT MmojydeHHbIe 3HAHHUS TEXHUYECKOM
0€30MaCHOCTH TPHU TPOBEICHUH XHMHUYECKHX IPOLECCOB, HE HAHOCSIIUX Bpeda 3J0POBBIO
YEJI0BEKA U OKPYKAIOLIEH cperie.

[lenHOCTHBIE 321a4l. YUCHUK CJIEAyeT MPUHIMIIAM YCTOWYMBOTO Pa3BUTHSI, O€30MaCHOTO
o0Opa3a KH3HHM, OCO3HAECT PUCKU M TPEAYNPEKIACT HETATHBHBIC ITOCIEACTBUS TPUMEHEHUS
XUMHYECKUX TEXHOJIOTUNA. OCO3HAHHO MPUMEHSET YCBOCHHBIE 3HAHUSA O XUMUYECKON KapTUHE MUpPA
IIPY U3YYEHUHU JPYTUX €CTECTBEHHOHAYYHBIX ITpeIMeTOB. BiaseeT XuMndeckoi 1 3K0JI0rHYeCcKOu
IPaMOTHOCTBIO U KyJabTypoil. Pesynbrar xumuueckoro oOpa3oBaHUs — 3TO (OPMHUPOBAHUE
JUYHOCTHOTO OTHOUIEHMsI K TPAaMOTHOM, KOMIUIEKCHOW MH(pOpMaluu O €JUHCTBE 00IecTBa U
XMMHUYECKOTO IIPOU3BOCTBA.

B cooTBercTBMM C NPUHIMIOM IIEJIOCTHOCTH, B cojJiep)kaHue Kypca xumuu 10 kiacca
BKJIIOUEHBI yueOHble MaTeprasibl OpraHn4eckoi XuMUU.

B nmporpamme marepuansl pas3ieneHsl MO KiaccaM, MO KaXJOH TJIaBe IMPEayCMOTPEHBI
BOIPOCHI, JIEMOHCTPAI[MOHHbIE U Ja0OpaTOpHbIE OMBITHI, pacueTHBIC 3a/Ja4l U MPAKTUUYECKHE
3aHATHA. B mporpaMMe maHbl METOIMYECKUE PEKOMEHIAINH, TTOKAa3aHbl MEKIIPEIMETHBIC CBSI3H,
TpeOOBaHUs K YPOBHIO 3HAHWH y4aIIUXCS, OKHIAEMbIE PE3YJIbTaThl U KPUTEPHUH UX OICHKH.
Yacel, OTBEIEHHBIE HAa W3y4YEHUE IJI1aB, MPEAJIOKEHBI PEKOMEHIAaTeNbHO. B nponecce n3ydeHus
YUUTEIb MOKET BHECTH U3MEHEHUS B PACIIpe/ie]IeHHe YacoB, HE YBEIMUMBas KOJIUYECTBA YacOB,
MPEeyCMOTPEHHBIX YU€OHBIM TJIAHOM.

B mporpamme mnpeaycMOTpeHbl HECKOJIBKO JAEMOHCTPALMOHHBIX OMNBITOB IO KaKIOU
TeMe, MPEeJAMETHOMY IpernoaBaTeslio HeOOXOAUMO MPOIyMaTh M MOAOMpPATh HAa KAaKOM JTarle
ypOKa, B Kako¥ MOCIeI0BaTEIbHOCTH, C KAaKUMHU pEaKTUBAMU M MPUOOpaMu MPOBECTU OIIBITHI,
YUHTBHIBas pecypcHoe oOecnedyeHrne KakKJOM MIKOJIbI; HUCHOJIb30BAaHUE M)IbMUMEOUTIHBIX
ANIEKTPOHHBIX O0Opa30BaTENbHBIX pecypcoé W BO3MOXKHO 4YacTU4YHAs 3aMEHa pPeajbHOTO
IKCnepumenma eupmyaivHoim. B cocTaB 31eKTpOHHOrO M3laHus «BupTryaibHas XxumMuueckas
naboparopust st 8-11 kitaccoBy, pa3paboranHoro B Jlaboparopuu cucteM MyabTUMEANA, Kyna
BXOJAT 60see 150 XuMHUYeCcKuX OMBITOB U3 Kypca XUMUU CPEIHEN IIKOJbI.

CeTka 4acoB

10 kimacc 11 knacc
Bcero uacosB 68 68
B menenro 2 2
[TpakTnueckux paboT 8 6

COJAEPKAHUE KYPCA «OPTAHUYECKASI XUMMUS»
10-kmacc. Opranuyeckasi XuMHs
2 4yaca B HeJenro. Beero 68 yacos.

IloBTOpPEHHE OCHOBHBIX BONPOCOB Kypca OPraHM4ecKoOi XMMHHU NPOI/ICHHOT0 B 9
KJacce. (2 yaca).

BBEJAEHMUE.
PA3JEJI |. OCHOBHBLIE ITOJIOKEHUSA OPI'AHMYECKOW XUMMUMN.
(4 gaca).



[Ipeamer Opranuueckoit xXumuu. MeTo1bl UCCIEI0BaHUS OPraHUYECKUX BEIECTB. AHAIN3
OpraHMYECKUX BELIECTB U pacueTbl. CUHTE3 OPraHMYEeCKUX BEIIECTB. 3HAYECHUE OPraHUYECKUX
COEIMHEHUI B IPOMBIIUIEHHOCTH. TEOpHUs XUMHUYECKOTO CTPOEHUSI OPIraHNYECKUX BELIECTB. .

OcHOBHBIE I0JIOKEHUS CTPYKTYpHOH Teopuun A.M. ByriepoBa. OCHOBBI HOMEHKJIATypa
OpraHMYEeCKUX coeAMHEHUH. OCHOBHBIE MOJIOKEHUS CTPOEHHUS aTOMOB. XUMHYECKas CBS3b B
OpraHMYECKUX COEIUHEHMSX. XapaKTepUCTHKA KOBAJIEHTHBIX CBsS3€d B OpraHMYECKHUX
COEJIMHEHUSIX.

JdemoHcTpaumnu:

- [lTapocrepxreBsie Moemu Moiekysr CHa, CoHs, CaHs;
Monenu MOJIEKy TOMOJIOTOB U H30MEPOB OPraHNYECKUX COEMHEHUM OyTaHa U
n3o0yraHa u.T.[.
- TInakaTsl, CXeMBI ¢ H300pakeHeM S-, p-opouraneit. Mogem S p?, s p  rubpuamsanum.

PA3JIEJI 2. YTJIEBOJAOPO/bI (8 uacos)

IIpeneabHbie yraesogopoabl — Ankanbl. X cTpykTypa u ¢usnueckue cBoiictsa . byran
MIPEACTABUTENb AITKAHOB. ['OMOJIOTMYECKUI sl alKaHOB. M30Mepus, HOMEHKJIATYpa aJKaHOB.
XWUMUYECKUE CBOMCTBA AJIKaHOB. MeXaHM3M peakuuil 3aMmenieHus. Peakuuu OTIIEeTIeHUs
(anmumuHUpOoBaHUs1) CBOMCTBA IUKI0ATKAHOB. [I[puMeHeHNEe 1 MTOTyYeHHE, ATKAaHOB.

JladopaTopHas padora Ne 1. lsrotoBienue Mo ieneit mpeaeabHbIX YTIIEBOIOPOIOB.

IIpakTnueckas padora Ne 1.

1. IlpaBuna TexHUKH 0€30MACTHOCTU B XMMHUECKOH jJaboparopun. BBoAHBIN HHCTpYKTaX
1o paboTe roprOYNMHU, TOKCUYHBIMU U JIp. OPraHUYECKUMH BELIECTBAMH.

2. OOHapyxeHHue yriepoia ¥ BOJIOPOJa B OPraHMUECKIX BEIIECTBAX.

HenpeneabHble yriieBoaopoabl. (AJKeHbl, AJIKaaneHbl, AJKHHBI) (8 yacoB)

HenpeneabHble yriaeBoaopoabl — AJIKeHbl. bByTHieH-IpeACTaBUTENb  AJIKEHOB.
CrpoeHne HOMEHKJIAaTypa, M30MEpHsl alKeHOB. PU3NUYECKUE, XUMUYECKHE CBOMCTBA AJIKEHOB.
Peakunun npucoegunenus. [IpaBuno MapkoBHukoBa. Peakuuu nomumepusamuu. I[Ipumenenne
Y TIOJTyYeHHE aJTIKEHOB

/lueHoBbIe YIJIeBOAOPOAbI — AJikaaueHbl. byTajaneHn — mpencTaBUTENb alKaJUEHOB.
Crpoenrie m3omepusi U HOMeEHKIaTypa. Du3Myeckue M XUMHUYECKHE CBOICTBA, NMPUMEHEHUE U
MOJTyYeHHE AalIKaJUCHOB.

AleTH/IEHOBBIE YIJIEBOIOPObI (AJTKHHBI)

AuerunieH — TmpencTaBuTenb ankuHOB. CTpoeHue, (u3Mueckue, XHMHUYECKHE CBOICTBA.
[omyueHnue nprMeHeHNe aleTUIIeHa U €ro FTOMOJIOTOB.

Jemoncrpanun: 1. O3HakomieHue ¢ 06pa3liaMu U CBONCTBaAMU MOJIUATUIICHA.

IIpakTnuyeckas padora Ne 2. [TonyueHnue 3TuieHa U OTIBITHL C HUM.

1. [Tonyuenue stusena. 2. Peakius stunena ¢ 6pomuoit Bojoit. 3. 'opeHue

STHUIICHA.

ApoMaTH4YecKue YrjaeBoaopoabl (aperbi). (8 uyacos).

benzon — mpencraButens apeHoB. CTpoeHue MoJeKynbl OeH3ona. . DU3NYecKHe, XUMUYECKHE
cBoiicTBa Oensona. [Ipumenenue u nonyueHue 6eHzona. AnkunOeH3onsl. CTpoeHHe U M30Mepus.
Homenknarypa. Xumnueckue cpoucrtBa. llomyyenune u npumenenue. llonmmuukinnueckue
apoMaTtuieckue yrineogopoasl. Hadranun, anTpieH, peHaHTpeH.

Knaccugukanus opraHMuecKiuX COeMHEHUH 1Mo cTpykType. OpraHuyeckre COeMHEHUs ¢
OTKpBITOM  menbto.  [lukinuyeckue  opraHMyeckue  COeAMHEHHs. [ eTepoLuKInuecKue
OpraHu4ecKue COeUHEHUE.

IIpupoanble HCTOYHUKH yriieBoaopoaoB. Hedts, ras, yroas. [Ipupoanslii 1 nonyTHbIH
ra3. Kamennsiii yroms. Ileperonka nedtu. IlepepaboTtka Hedtu KpekuHr HedTempomayKToB.
Pucdopmumr.

Jemoncrpanuu: 1. Monenu monekyn Oenzona u ero romosoros; 1.1. OtHomeHue
OeH30J1a K KUCIIOTaM, I1[eI04aM, BOJIe, K pacTBOPY NepMaHraHara Kaius 1 OpOMHOM BOJIBI.



2. Komnexuus «IIpupogHbie HCTOYHHUKH YIIIeBOAOPOIOBY. O3HAKOMIICHHE C KOJUIEKIIHEH.
«Hedts n nponyktel ee nmepepabotkm» 2.1. Komnekuus «KamMeHHBIH yroib W IpPOAYKTHI €ro
nepepadoTKm».

JlaGopaTtopuass padora Ne 2. Paznenenue cmecu OeH307la C BOAOH C IOMOIIBIO
JenuTeNbHOW BopoHKU. CBolicTBa OeH3071a.

PA3JEJI 3. TAJIOI'EHOIIPOU3BOJAHBIE YIVIEBOAOPOIOB
Knaccudukarms OpraH4ECKUX COCAMHEHHH  TIO0 (GYHKIMOHATBHBIM  TPYIIIIaM.
["aoreHONpon3BOIHBIE YIiIeBO10poI0B. CTpoeHue, pr3nyeckne, XuMUIecKie cBoicTa. [lomydenue
U [IPUMEHEHUE TaJI0T €HAJIKAHOB. ["aJ0reHonpon3BOIHbIC ATIKEHOB U aPEHOB.

PA3JEJ 11l. KHCJIOPOJOCOAEPKAILIUE OPTAHUYECKHUE COEAUHEHUSA
(10 yacoB)

Cmuprsel. CocraB, cTpoeHue U kiaccupukanus cnuproB. M3omepus, HOMEHKIATypa
cnuptoB.. [IpenenbHble 0AHOATOMHBIE CHUPTHL. DTAHOJ, MPOMaHoj, OyTaHOI — NpPEICTaBUTENN
OJIHOATOMHBIX CHUPTOB. PU3NYECKUE U XUMHMUYECKHE CBOWCTBA OJHOATOMHBIX CIIUPTOB.
Kucnorno-ocHoBHbIEe cBoiicTBa cnupToB. [lodydyeHne W IpHMEHEHHE OJHOATOMHBIX CIIMPTOB.
MHuoroaromubie cnupThbl. CTpoeHHE MOJIEKYNI U HOMEHKJIAaTypa. [ Nuuepun — mpenctaBuTeNb
MHOTOATOMHBIX CHUpPTOB. M30oMepusi anpaeruyioB M KeTOHOB. DHU3MYECKHe, XHUMHYECKHe
CBOICTBa, MMOJIy4€HUE U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

Apomatnueckue cnuprbl — ®eHouabl. CTpoeHue MoJeKkyabl ¢eHona. Duznueckue u
XUMUYeCcKre cBoicTBa GeHomna. [lomydenue u mpumeHenue ¢enona.

AJubaeruabl U KeTOHbl. CTpoeHHE MOJEKYJ albJeTrMI0B U KeTOHOB. HomeHknaTypa u
M30MEpUs AIBJETUA0B U KETOHOB. YKCYCHBIM anbaeruji, pu3nuecKue U XMMHUYECKHE CBOMCTBA.
[Tonyuenune n npUMEHEHNE AIBJCTUIOB U KETOHOB.

Kapo6onoBble kuciaorbl. CrpoeHue, KiaccupuUKaius, HOMEHKIATypa M H30MEpHsL.
CBoiicTBa KapOOHOBBIX KHCIOT. DU3MUECKHE M XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIIOT.
[IpumeHeHMe u nosydyeHre KapOOHOBBIX KUCIIOT.

JdemoHcTpanmnu.

1. CpoiicTBa 3TUIIOBOrO CIIUPTA: PACTBOPUMOCTH CIIMPTOB B BOJIE, OIIPEACICHUE CPEb
cupTOB. AOCOIIOTHPOBAHNE 3TUIIOBOTO CIUPTA, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM.

2. CpoiicTBa IliuIiepyHa: Ka4YeCTBEHHAsl peaKiiis Ha MHOTOATOMHbBIE CIIUPTBHI.

3. PactBOpuMOCTH (peHOJIa B BOJIE IPU OOBIUHON TeMIIEpaType U IPU HarpeBaHUU.
KavecTBeHHbIE peakiuy Ha (heHO.

5. 3HaKOMCTBO C (PM3HYECKMMHU CBOMCTBAMM KUCIOT. Peakuinu cepedpsiHOro 3epkana
MYPaBbUHOHN KHUCIIOTHI.

6. O3HakomiIeHHe 00pa3LloB KUCIOT, UMEIOLIMECS B LIKOJBHON J1JAOOPaTOpUM — YKCYCHas,
MypaBbHHas, LIIaBeJIeBast, JTMMOHHAs, OJIEMHOBasA, OEH30liHAasl, CTEApUHOBASL.

Jomammuuii 3xkcnepument. Mccnenyite NeHCTBUE YKCYCHOW KHUCJIOTBI Ha MeEIl, COAY,
KENe3HYI0 T'BO3/lb, LIMHKOBYIO IUIACTUHKY (M3 cTapoil Oarapeiiku). YKCycHas KHCIOTa Kak
BIIMSIET HA OKPACKY 4asi, Kode, aneIbCHHOBOTO U JPYIMX COKOB.

JlaGopatopnas padora Ne 3. 1. M3rotoBieHue HIapOCTEP>KHEBBIX MOJEIEH MOJIEKYI
aJIbJIETU/I0B, KapOOHOBBIX KHUCJIOT M KETOHOB. 2. 3HAKOMCTBO C (PU3MUYECKMMM CBONCTBAMHU
OTJENBHBIX MpPEICTaBUTENEH: alleTanbJerna, aleToHa, BOJHOTO pacTBopa (opmanbiaeruaa. 3.
Crnmptsl. KauecTBeHHas peakuus cnupros. Ilomydenue riovuepara Menu.

IIpakTuuyeckas padora Ne 3. [losryuyeHHs: ajIbern/10B M MX CBONCTBA.

1. KauecTBeHHas peakius anbJerugoB. Peakius cepeOpsHOTO 3epKana.

IIpakTuuyeckas padora Ne 4. [losryuyeHHs: M CBOICTBa KAPOOHOBBIX KHCJIOT.

1 Tlomyuenue ykcycHOM Kucinotbl. 2. CBOHCTBa YKCYCHOW KHCHOTHL. 3. OKuCleHUE
MypaBbMHOBOM KucioThl. 4. [lomyueHue BeIcHIel KHCIOTHI M ee cBoiictBa. 5. CBoiicTBa
OJIEMHOBOW KHUCJIOTHI.

Caoxusble 3¢upsbl. Kupsi (6 yacos).



Cnoxusie 3¢upsl. [lomydenue cnoxubix 3¢upoB. HomeHKIaTypa M n30Mepusi CIOXKHBIX
spupoB. dDusznyeckue M XUMHUECKHE CBOMCTBA. [IpuMenenue cioxHbIX 3¢gupoB. JXupsL
Ctpoenne u ¢u3znyeckue U XMMHUYECKUE CBOMCTBa >kupoB. IIpumenenue xupos. [IpupoaHbie
XKUpbl. ['MIpoau3 U ruapupoBaHuEe KUPOB B IIPOM3BOJACTBE. MBIJIO U CUHTETHUYECKUE MOIOIIME
cpenctea (CMC).

JlaGopaTopnass padora Ne 4. CpoiicTBa *upoB. PacTBOpUMOCTb XKHPOB, OIpeEnEiIeHHE
Xapakrepa ux HernpeaeabHocTH. CpaBHEHHE CBOWCTB pacTBOPOB MbLIA U CTUPAIBHOTO MOPOILIKA.
OTHOIIEHNE CIMBOYHOTO, IOICOTHEYHOTO M MAIIMHHOTO Macesl K BOJHBIM pacTBopaMm Opoma u
KMnOsg.

IIpakTnueckas padora Ne 5. [losryueHue 3THI0BOTO ApHpa YKCYCHOM KUCIOTHI. MbLIO.
CpaBHeHHE CBOMCTB MblJIa M CHHTETUYECKUX MOIOILIUX CPEJICTB.

Jomamnuii 3xcniepuMenT. 1. Pacio3HaBaHue 00pa31i0B CIIMBOYHOTO Maciia 1 MaprapuHa.

I'TABA 1V. ¥YraeBoabl (6 yacoB)

YrneBoapl ux kinaccudukanus. Monocaxapuabl. [mrokoza. Mzomepusa. Crtpoenue
MoJIeKyn Toko3bl. [luknnueckas ¢opma MoJjekyn TJoKo3bl. Du3nueckue, XUMHUYECKHE
CBOMCTBa, MOJY4YeHHE M NpPHUMEHEHHE III0KO3bl. Ppykro3a M meHTo3bl. CTpoeHue MOJIEKYI
(bpykTo3bl U IeHTO3bI. Prbo3a u ne3okcupudo3a. XumMudeckue cBOMCTBa GpyKTO3bI U IEHTO3.

Jucaxapuabl. Caxaposa, manbTo3a M Jjakto3a. llommcaxapuasl. Kpaxman. Ilemmonosa.
CrpoeHue MoJIeKyll, XUMHUYECKHE CBOMCTBA KpaxMalia U LeJuTiofo3bl. Kpaxman kak nuraTesibHOe
BelecTBo. [IpuMeHenre nemoa03bl.

JdemoncTpauuu. 1.00pa3ibl yrieBo10B U u3aenuid u3 Hux. CBOMCTBa IITIOKO3bI: Peakius
cepeOpsiHOTO 3epKajna Tiroko3bl. 2.CBoiicTBa Kpaxmania: KauecTBeHHas peakuusi Ha Kpaxmal.
Omnpenenenue kpaxmania B Meze, xjiebe, MmaprapuHe.

IIpakTHyeckasi padora Ne 6. VYrmeBozawl. JlelicTBHE aMMHAayHOTO pacTBOpa OKCHIA
cepeOpa Ha rmioko3y. JlerictBue rupokcuaa memd (1) Ha rarokosy. JleiicTBHe aMMHAaYHOTO
pacTBopa okcua cepedpa Ha caxaposy. [elicTBre ioaa Ha Kpaxmanl.

Jomamuuii 3xcnepumenT. Pacro3HoBanme kpaxmana (kaprodensb, Oenbiii  xiie0,
M3MENIbYEHHBIN PHUC) C HOJOM.

I'JTIABA V. ABOTCOAEP/ KAINUE OPTAHUYECKUE COEJUHEHUSI.
(6 uacos)

AMUHBL: CTpOEHHE, U30MepHsl, HOMEHKIaTypa. PU3n4ecKre  XMMHUYECKHE CBOMCTBAa AMUHOB.
[TonyuyeHne W TNpPUMEHEHHWE AMHHOB. | ETEPOIMKIMYECKHX a30TOCOEPIKAIlUe COCAWHCHHUE.
[Mupumun. [Tuppos. [Tupumuame u mypuH AMUHOKHCIIOTHL: KiaccH(UKanus, CTPOSHUE MOJICKYIT
M30Mepusi, 1 HOMEHKIATypa. XMMUYECKHE CBOMCTBA, IPUMEHEHHE U MOJIYYCHHE aMHHOKHCIIOT.
benku. buonornyeckue Gpynkuun OenkoB. Cocta u crpoenue. CpoiicTBa 6enkoB. HykinenHoBsie
kucnoTel. CocTaB, CTpoeHue U (PYHKLUH HYKJIEUHOBBIX KUCIIOT.

JemouncTpanuu: 1. B3anmoeiicTBue aMMuaka M aHWIMHA C COJISTHOM KUCIOTOH. Peakuus
aHWJIMHA ¢ OpoMHOI Bos1oi. 2. JIoka3aTrenbcTBO HaNW4Ksl (PyHKIMOHAIBHBIX IPYII B pacTBOPax
amMHHOKHCIOT. 3. CBoiicTBa 6emnkoB. 4. JleHarypanus 6enka. 5. PacTBopeHue u ocaxieHre 0eIkoB
COJISIMU TSDKENbIX METAIOB. 6. ['opeHue NTHYbero nepa v mepeTsHOM HUTH.

JlaGopaTopnasi padora Ne 5. O3nakomnenue moaenu mojuekyiasl JTHK.

IIpakTuuyeckas padora Ne 7. AMMHBbI. AMHUHOKHCJIOTHI. Beaxu. 1. Jlenarypauus Genka.
2 OcaxneHue Oenka COJMSAMH TsDKENbIX MeTauioB. 3. LlBeTHele peakuuum OEIKOB.
KcanTomnporenHoBas peakiysi, OMypeToBas peaxius.

I'JTABA VI. CHHTETHUYECKHUE BBICOKOMOJIEKYJIAPHBIE COEJIJUHEHUSA
(6 wacos)



OOmast ~ XapakTepUCTUKAa  CHHTETUYECKUX  BBICOKOMOJICKYISPHBIX  COEAMHEHUI.
Knaccugukarus BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. OO6mas XapaKTepUCTUKA
BBICOKOMOJIEKYJISIDHBIX ~ BemlecTB. @DU3MYeCKME U XUMHUYECKHE CBOMCTBA  IOJIMMEPOB.
IInactmaccel. BakHelmue noJMMepbl M MX IpuMeHeHHe. [loaudTwieH, IOJIMIIPOIUIIEH,
nommBuHIWIXI0pH ( [IBX), momuctuposn, ¢peHono-popmansaeruaasie noaumepsl. [lpupoansie u
CUHTETUYECKHE BOJIOKHA. BosokHO naBcaH. BosokHo kanpoH. BonokHo HenpoH. [Ipupopansie u
CUHTETUYECKHE KaydyyKu. byTaaneHoBele kaydyK. byraaueH-cTuposbpHblil Kaydyk. Pe3suna.

JemoncTpanun. O3HaKOMIJIEHUE C KOJUIEKIIMEN KayuyyKa U PE3UHBI.

JlaGopaTopnasst padora Ne 6. O3HakOMJICHME C KOJUICKIIUEH MPUPOAHBIX |
CUHTETUYECKUX BOJIOKOH.

IIpakTnueckas padora Ne 8. 1. PacrioznaBanue ruiactmacc ¥ BOJIOKOH. 2. O3HaKOMJIEHHE
CO CBOMCTBAMH Kay4dyKa, pE3HHBI, IUIACTMACC U BOJIOKOH.

OBOBIIEHUE 3HAHUM O MTPEBPAIIIEHUSIX OPTAHUYECKNX
COEJIVUHEHMUIA. (4 uacos)

I'enernueckux cBSI3b OPraHMUYECKUX COETMHEHUN. 3HaUeHHE OPraHUYECKUX COSUHEHHH B
KU3HU  dYenmoBeka. OpraHmyeckue COEJUHEHHUS JKMBOTO  OpraHu3Mma. Buramunsl.
JlexapcTBeHHbIE CpPEACTBA. AHUIMHOBBIE KpACHUTEIH. Tumel peakuil OpraHU4EeCcKUX
coenuHenuil. Kiaccudukanusa peakiuii no tumy npespauieHus. Kiaccudukanusa peakiuii mno
XapakTepy pa3pbiBa CBsA3el B cyOcTpaTe.

Pemienune 3xcnnepuMeHTAJIbHBIX 3a1a4.

COJIEP KAHHUE KYPCA «OBIIASI XUMMUSI»
11-knaacc.
2 yaca B Henenro. Beero 68 yacos.

BBEJIEHUE

O0o00IIeHe 3HAHUS 0 OPTraHNYecKoil Xumus (3 4acoB)

CoBpemeHHOE TeopHsi CTpoeHHs opraHumueckux coeauHenuid. Kiaccudukanus
OpraHMYecKux coenuHeHud. ['oMonorus M W30OMepUs OpPraHUYECKUX CcoequHeHuil. BrusHus
(YHKIIMOHATBHBIX TPYII HA CBOICTBA OPraHUYECKUX BEILIECTB.

I'nasa |. O01mue 3HaHus1 o BemecTBe (4 4acoB)

CocraB u cTpoeHHe aTOMOB. BO3HUKHOBEHHE aTOMHON TEOpPHHU. SIIpO aTOMOB M M30TOIIBI.
XuMuyeckasi CBA3b B MoJieKynax. Momekynbl, cocTaB U CcTpykTypa. I[locTosiHCTBO cocTaB
Mosiekyn. ClOoXKHble HMOHBI M paauKaibl. Bumsl B3aMMOJEHCTBHI MEXIy MOJEKYJIaMHu.
MouekynsgpHoe U HEMOJEKYISIPHOE CTPOCHHE BelIecTB. ATOMHbIE (KOBaJICHTHBIE) KPUCTAILIBI.
HNonHble 1 METANIMYECKUE KPUCTAIbl. 3aBUCUMOCTh CBOMCTB BEIIIECTB OT XUMHUUYECKON CBSI3H.
CrexuomeTpuieckuii coctaB BemiecTB. [leproandeckas cuctema snementoB JI. M. Menneneena.
JInuHHOTIEpHUOAHAS U KOPOTKOIIEPHOIHAS (DOPMBI IIEPUOIUICCKON CUCTEMBI JIEMEHTOB.

Jemouncrpanun. Paznuunbie GOpMbI NEPUOAUYECKON CHCTEMBI XUMHYECKHX AIIEMEHTOB
. . Mennaeneena.

I'naBa I1. 3akoHOMepHOCTH XUMHYECKHUX peaKnuii (7 4acoB)

TennoBbie 3¢p¢exTsl XuMUUeckux peakuuid. 3akoH ['ecca. M3MeHeHue BHYyTpeHHEH
SHEPIUM BEIIECTB B XMMHYECKMX peaklMsx. BbrumciaeHune TtemaoBoro 3¢¢exTa peaxiuu.
XuMmunyeckass KnHeTuka. MexaHusmbl peakuui. CKOpOCTh XMMUYECKUX peakuuil. BinsHue Ha
CKOpPOCTh XUMHUYECKUX PEaKLUil BHEIIHUX (aKTOpOB. BimsHue sHEpruu Ha CKOPOCTU PEaKIUH.
KaranuzaTopsl B Xumuieckux peakuuax. CoCTOsHNE XUMUYECKOTO PAaBHOBECHS.

JemoncTpanun. OIBITH MOKa3bIBAIOIIME BJIHMSAHAE HA CKOPOCTh XMMHUYECKHX pEaKLui
(IpupoIbl, KOLUEHTPALMU B3aUMO/IEHCTBYIOIIMX BEIIECTB, TEMIIEPATYpPhl, KaTaIU3aTOPA).



JlaGopaTopnasi pa6ora. lccienoBaHue BIUSHHE pPa3IHYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKLIHA.

I'nasa I1l. CocTosinue BemecTB B pacrBopax (6 yacoB)

MexaHnu3M  pacTBOpeHus. [wuiapaTtupoBaHHble HOHBL TemoBble A(GQGEKTH  MpH
pactBopeHuu. PacTBopuMOCTh M cocTaB pacTBOpoB. Kpucramumsanusi BELIECTB U3 PacTBOPOB.
CocraB kpucraoruaparos. O0pazoBaHue KpUCTaUIOTHIpaTa U puMeHenue ero. Monuzauus u
AIIEKTPOJIUTUYECKAS AUCCOLUALIMS IIEKTPOJIUTOB.

DnexTpoauTHUecKas Auccouuanus BoJbsl. Bomopoausiii nokasarens. Poiabs BOJOpOIHOTO
IoKasarenss B Hamed Ku3HU. KHCIOTHO-OCHOBHas cpeaa NpUpOAHBIX BoA. l3menenue
KHUCJIOTHOCTH Cpellbl M TEXHOJOIMYECKOM JIeATeIbHOCTH 4esloBeka. boppba 3akucieHuem
OKpyKarolen cpenbl. BzaumoaencTsue cosieil ¢ BOOOU-TUAPOan3. BzauMoielicTBue aHMOHOB U
KaTHOHOB C BOJOW. Buabl aucrepcHbIX cucTeM (3MYNIbCHUHU, CYCHEH3WH, a’pO30JId, IEHbI).
Komnouansie pacTBopsl — TOHKOAUCIIEPCHBIE cucTeMBI. ['enu.

Hdemoncrpamun. 1. OOpasmbl pasIUYHBIX CHCTEM C JKHIKOW cpemoit. 2. OOpasifsl
Pa3IUYHBIX TUCTIEPCHBIX CUCTEM: IMYJIbCUHN, CYCTIEH3UM, a3p030J1ei, resieit u 3omeit. 3. OOpa3ibl
MUIIEBBIX, KOCMETUYECKUX, OMOJIOTUYECKUX U METUITUHCKUX 30JI€H U refei.

Hccnenopanust B joMamHux ycaosusx. [lonydenue remu.

JlaGopaTopnass pa6ora. 1. Paznoxenwme kpucrammoruzaparta. 2. HccrmegoBarenbCKuit
MPOEKT B IIKOJBHOM XUMHYecKOoM KaOuHeTte. [lomydeHne KOIOMAHOTO pacTBOpa TUAPOKCUIA
xenesa (I11).

IIpakTnueckas padora Ne 1. OmpexneneHue coctaBa KpUCTauloruapara (MeTHOTO

KyIopoca).

I'naBa IV. CucremaTuszanus HeOPraHM4eCKMX BelleCTB U XUMUYECKUX PeaKi.
(6 wacos)

IIpoctbie BemecTBa. Metamisl, Hemeranmibl. [IpoTHBOMOI0KHOCTE CBOMCTB METAJIOB U
HeMmeTaiuioB. Cio:kHble BemecTBa. Oxcumanl, OcHoBanus. Kucnorel. Comu. ['emermdeckue
cBsa3u. Knaccubukanum xumMuueckux peakiuid. Peakumm pasnoskenus. Peakiuu coennHeHuUs.
Peaknuu, wmaymme W3MEHEHHMEM  CTCIICHEH  OKUCJICHHS  dJeMeHTOB.  OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIE peakiuu. Peakiuu, mporekaroniue 0e3 M3MEHEHHUs CTEICHEH OKHCIICHHS.
HNoHHOOOMEHHBIC PEAKIIUH.

YnpakHeHue U XHMHYECKHE pacuyeTHbIE 3a1a4u.

I'aasa V. [loarpynmna rajorenos (6 4acos)

XapakTepucTuka 3J1€MEHTOB MNOArpynnsl ranoreHoB. ['amorensl B mpupone. CBoiicTBa
MPOCTBIX BEIIECTB rajoreHoB. CBOMCTBA TaloreHoBOAOpoa0B. CBONCTBA COJSHOW KHCIIOTHI.
lanorenuasl. Kucnopoanele coeauHeHus TainoreHoB. Kucimopoa cojaepxkaiiye KHCIIOTBI
rajoreHoB.

IIpakTuyeckass padora Ne 2. [lomyueHue rajJoreHHIOB U OINPEICICHUE BXOMAIIUX B
COCTaB T'aJIOT€H HOHOB.
I'naBa VI. Hoarpynna kuciaopoaa (8 uacos)

Xapakrepuctuka p-aineMeHToB VI rpynmnel. CTeneHNM OKHUCIIEHUS IEMEHTOB IOJATIPYIIIbI
kuciaopoaa. CoOeqMHEHMsI DIEMEHTOB NOArPYNIIBI KUCI0POAa. DIEMEHTHI OATPYIIBI KUCIOpOa
B npupoje. Kucnopon npocroe Bemectso. XumMudeckue cBoiictsa kuciopoaa. Kucimopon u 0301
B npupone. Cepa — mpocroe BemecTBo. CocraB M CTPOEHHE MPOCTBIX BEIIECTB CEPHI.
BonoponHbeie coenuHeHus Kuciaopojga. XHMHYECKHE CBOWCTBA BOAbl. OKHUCINTENBHBIE U
BOCCTaHOBUTEJbHBIE CBOWCTBAa BOAbL. llepokcuabpl M ux cBoiictBa. CepoBOLOPOA U €ro
xuMmuueckue corctBa. Oxcuabl cepbl. CTpoenue u cBoiictBa. CepHUCTBIN ras.

OxucnauTenpHOE BOCCTAHOBUTEIBHOE CBOMCTBA cepHHMCTOro rasa. CepHHUCTas KHUCIOTA.
Cepnblii  anruapuj. KHCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE DPEAKIIMH.
Cepnas kucinoTa. XuMHUECKHE CBOMCTBA. KHMCIOTHO-OCHOBHBIE U OKUCIIUTENBHO-



BOCCTAaHOBUTEIbHbIE peakuuu. [Ipumenenue cepHoi KUCIOTHL. [Ipon3BOACTBO CEPHOM KUCIIOTHI.
TexHonornyeckas LEenoyka Mmojay4yeHusi CEPHOM KUCIIOTBHI.
IIpakTnueckas padora Ne3 Pemenusi pacueTHble 3a1a4H

I'aasa VII. Iloarpynma a3ora (6 yac)

XapakTepucTuka p-aieMeHToB V rpymmbl. CTEneHu OKUCIEHMS 3JIEMEHTOB IOJArPYIIIIbI
azota. CoeqUHEHMs PJIEMEHTOB MOATPYMIbI a30Ta. PacmpocTpaHeHue 37eMEHTOB MOJrPYIIIbI
azota B mpupone. Asor-mpoctoe BemiectBo. CTpoeHue Mousiekyn a3zora. Pusznuyeckue Hu
XUMu4eckne cpoiictBa. [IpuMeneHune razoo0pasHoro asorta. BomopomHoe coennHeHme a3ora-
aMMmuak. OU3MYECKHE U XMMHUYECKHE CBOKCTBA amMMuaka. [I[pumeHeHne amMmmuaka v ero coJsei.
[IpousBoycTBo ammuaka. Okcuzpl a30Ta. XUMHUUECKHE CBOMcTBa a3zoTa. KucCiOTHO-OCHOBHBIE
peakumu. OKcHabl a30Ta BOKPYr Hac. A3oTHas kuciota. CTpoeHHE MOJIEKYJd. XHUMHYECKUE
cBoiicTBa. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakUuu. Peakuuu pas3lio)keHWH HUTPATOB.
Peakuuu ¢ opranndeckumu BeniectBamu. [IpuMeneHne u nojaydeHue a30THOW KUCIOThI. CXeMbl
ITOJTy4EHUS a30THON KUCIIOTHI.

®dochop u ero coeauHeHue. Dusznueckre €W XHMHUYECKHE CBoWcTBa (ocdopa.
BoccranoButenbubie cBoiictBa ¢ocdopa. Dochop B mpupoze. llpumeneHue u mosyueHue
docthopa. Oxcuabl dochop. Dochopuas kucimora u docdarel. [lomydenne u mpuMeHEHHE
bocdopnoii kucnotsl. DocdaTsl, HUITPATHI U APYrUE COIU B KAUECTBE yI0OPEHHUIA.

IIpakTnueckas padora Ne 4. YnpaskHeHue U pacyeTHbIe 3a1a4M.

I'nasa VIII. Moarpynna yriepoaa (6 uacos)

Xapaktepuctuka p-anemeHToB |V rpynmsl. [IpocTeie BemiecTBa yriepoia M KpPEeMHHSL.
Anmas. I'padpur. Kapoun. Kpemuuii. ®dusmveckue CBOMCTBA MPOCTHIX BEHIECTB yriiepoaa M
KpeMHHUsI. XMMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB YIJIEPOJa U KPEMHUS. YTJIEPOJ U KPEMHUI
Kak BOCCTAHOBHUTENHU. YTJEPOJ M KPEMHUM KAaK BOCCTAHOBUTENH. YTIEPOJ W KPEMHHH Kak
okucnutenu. Kapown wu HaHOTpyOkm. OKcuIpl yriepoiga M KpeMHHUA. YTapHBIM Tra3 B
okpyxatomed cpene. CBoilcTBa JUOKCHIOB yIyiepoja W KpeMHHs. XUMHUYECKHE CBOWCTBA
JMOKCHJIOB yriiepoJia U KpemHus. Haxoxaenue B mpupojie. YrojpHasi KUCIOTa U KapOOHATHI.

[Tonydyenue yrosibHONW KuCIOThL. Conm yroiapHOW KHCIOTHL. KapOoHaTel B mpupoje.
Kpemuuesas kucnora u cunukatbl. CTpyKTYpbI coJiell KpeMHUEBbIX KUCIOT. CUITMKAThI B HaIlIeH
AKU3HU.

HccaenoBareibCKuil MPOEKT B JOMAIIHMX YycCJ0OBHSX. OnucaTh HCTOPUIO YaWHbBIX
Yalek OT ChIPbsl 0 TOTOBOTO U3/EIH.

IpakTHyeckasi padora Ne 5. YpaskHeHusi U pacueTHbIe 3aa4H.

I'aasa IX. O6mue cBoiictBa MerasLioB. (16 yacoB)

Merammueckasi CBsi3b, CTpPOCHHE M CBOMCTBA MeTauioB. CojepiKaHue METANIOB B 36MHOM
kope. [anpBaHuMueckuii ameMeHT. M3MepeHue dIeKTPOJHOIO TOTEHIHANA. JEKTPOJIH3.
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHl Ha 3JieKTpoaax. [IpUMEHEHHe 3JIeKTpoJih3a B
TexHuke. BoccraHoBnenune wmetamwioB w3 pyd. CoaepkaHue MeETauioB B 3E€MHOM  KOpe.
VYrnerepmus. Bomopogorepmus. Meramnorepmus. [lonmyuenune MeramioB u3 CyabOUIHBIX PYII.
I'unpomeramnyprusi. Buabl cmmaBoB M ux cBoiicTBa. CBOWCTBa CIJIABOB M MPUMEHEHHE B
TEeXHUKE. DBTEKTUUYECKUE CIIaBbl. TBepabie pacTBOphl. CriaBbl B TexHHKE U ObITy. Kopposus
METAJJIOB. 3alllUTa METAIJIOB OT KOppo3uu. KomIiekCHbIe COeIMHEHHUs AIIEMEHTOB-METAIIIOB.
[TonyueHue U XMMHUYECKUE CBOMCTBA KOMILJIEKCHBIX cOoequHEeHHH. KoMIiekcHbIe coeTMHEHUs B
npupoje. [IpumeHeHrne KOMIUIEKCHBIX COSTMHEHUH.

Mertannst S-anemenToB | u |l rpynmn. CTpoeHune BaleHTHBIX 000JI0UYEeK S-AIIEMEHTOB.
XUMUYECKUE CBOWCTBA METAIIIOB S-3JIeMEHTOB. [IpMeHeHe METaIIJIOB S-2JIEMEHTOB.

CoennHeHus METAIIOB S-371eMeHTOB. Collu S-3JIEMEHTOB M UX IPUMEHEHHE.



Kectrkocth Boabl. HegocTaTKu sKeCTKOM BOAbL. YCTPaHEHHE KECTKOCTH BO/bI.
AJIIOMUHHUI OIMH U3 METAJUIOB P-3JIEMEHTOB.

dusznueckue © XUMHUYECKHUE CBoOiicTBa amomuHus. OKucIeHHEe HeMeTalIaMu.
Boccranosiienne oxkcuaoB. B3aummoaeicTBue ¢ KUCIOTaMH M € pacTBOpaMu  ILIETOYH.
B3aumopeiictBue ¢ cuiibHbIMU okuciutenssMu. [Ipumenenue antomunusa. CBOWCTBA COEAMHEHUE
amroMunusi. OKcu, THAPOKCU amroMuHus. Colu aTFOMUHUS.

OOmiast xapakTepuCTHKa METaJUIOB d-3J1eMEHTOB. XapaKTepHble 0COOEHHOCTH MeTalioB d-
aneMeHToB. [Ipumenenune MerawioB d-ameMenToB. MetaiioB d-anemMeHTOB B mipupoie. JKemneso.
®u3nyeckue M XHUMHUYECKHE CBOMCTBa »kene3o. Kopposus xkeneza. IlpumeneHue xenesa.
CBoiicTBa OKCHJIOB M THJPOKCHJIOB 3Keje3a. JIBOMHON OKcHJ WM JKeJIe3Has OKaJuHa.
[lonyuenue u xumuueckue cBoiicTBa. ['mapokcuabl sxene3a. CBoiicTBa coJielt  kenesa.
NonHOOOMEHHBIE peakliiy coJieH Kesesa.

BoccranoButenbubie  cBoiictBa kene3a. (I1). KowmiekcHbie coeauHeHHs —Kenesa.
[Tpumenenue couneii xkene3a. [lonmydenne uyryna u cranu. [lonydenue xene3a B JOMEHHOM TEYH.
UyryH u cTasb, COCTaB U UX cBoWcTBa. [IpuMenenue cranm.

[BeTHas metamtyprus B Keipreizcrane. [IppuMeHeHre IBETHBIX METAJIOB B IIPOU3BOJICTBE
FOBEJIMPHBIX U3JIETUNA. XUMUS U 3KOJIOTHS.

XUMHS B CEIbCKOM XO3SIMCTBE, OBITY, METUITHHE.

3Ha4YeHHe OPraHN4EeCKOM 1 HEOPTaHUYECKOW XUMHUU B IIO3HAHUS MU

JdemoncTpanuu. Moenu MeTaNIMUECKUX KPUCTATITUYECKUX PEIIEeTOK (KEeJIe30, MarHuii).

JlaGopaTtopnas padora.

Omnpbit 1. [lonyyeHnue u cBOMCTBA THAPOKCHUIA HKENe3a.
OmpiT 2. BoccTaHOBUTETBHBIE CBOMCTBA HOHOB JKEJe3a.
OmnbIT 3. OKUCIUTENTBHBIE CBOMCTBA HOHOB XKeEJe3a.
Omnpit 3. ['uaponus coneil xenesa.

IIpakTuyeckas padbora Ne6

OnpenesieHne KECKOCTb BObI

Omnpit 1. OTHOIIEHKE BOJIBI K PACTBOPY MbLA.

Omnpit 2. OTHOLIEHUE BOJIBI K paCTBOPY KapOoHaTa HaTpus
Omnpit 3. OTHOIIEHUE BOJIBI K PACTBOPY I'MAPOKCUAA KATbIIUs

OmngiT 4. OTHOILIEHHE BOJBI K KMITAYCHHIO.

METOJIMYECKUE PEKOMEHIALIMY JIJIS1 YUUTEJIEN
Peanmaul/m ueneﬁ H PCHICHUC 3a1a4, IIOCTABJICHHLIX B HOBOU nporpaMme XuMH4YCCKOI'O

O6paSOBaHI/IH, Tpe6yeT Pa3sBUTUA METOJAUKH ITPCIIOJAaBaAHUA 3TOTO MMPEAMETA.

q)OpMI/IpOBaHI/IC IESIIOCTHBIX HpeI[CTaBJ'ICHI/Iﬁ 0 XUMHH 6YI[CT OCYHICCTBJIATHCA B XOJC
TBOpquKOﬁ ACATCIIbHOCTU Y4YallUXCAd Ha OCHOBC JIMYHOCTHOI'O OCMBICIICHUA XUMHWYCCKUX
BCIICCTB U peaKI.[HfI. HpI/IHI_[I/IHI/IaJ'IBHOC 3HAYCHUC B paMKaX KypCa XUMHUU an06peTaeT YMEHUC
pa3jiniaTth BCIIECTBA, UX CBOfICTBa, CTPOCHUC, O6H8.py>K€HI/IC, XUMHYCCKHUC ITPOLICCCHI.

000606 BHUMAHHUC YICIACTCA MO3HABATEJILHON AaKTUBHOCTH yqamuxcsa, HX MOTHUBALUU



CaMOCTOSTENIbHOW yueOHO# paboTe. Yuamiuecs IODKHBI MPHOOPECTH YMEHHUS IO PEIICHHIO
XMUMHMUYECKUX YPABHEHMM U 3a7ay, OCYLIECTBIISITbh XUMHUUYECKUN 3KCIIEPUMEHT, NPOTrHO3UPOBATH
OKU/Ia€MBIN PE3YNIbTAT U COMOCTABIIATH €T0 ¢ COOCTBEHHBIMU XUMHUYECKUMH 3HAHUSMH.

BBeneHHbII B Kypc XHMUYECKHH OKCIIEPHUMEHT NpeciefyeT Lenb cHopMUpOBATH Yy
yyaluxcsi MPAKTUYECKUE HABBIKM B IIPOBEJICHMM OCHOBHBIX XHUMHYECKUX OIEpauuidl Hu
npuoOIIeHHEe K CaMOCTOSITeNbHONH pabote. OAHAKO 3HAYMTENbHAs 4YacTh MpENIaracMbIX B
rporpaMmMe J1abopaTOpHBIX padoT OyneT 3aMEeHEHa JIEMOHCTPAIMOHHBIMU OMBITAMH, TTOCKOJIBKY
B IPOTHUBHOM CIIydya€ HEBO3MOXHO BBIJIEIUTH Y4eOHOE BpeMs JUIsl 3aKpEIUIEHUs] H3y4EHHOTO
Marepuana.

VYyamuiics 10JIKeH yMETh KPUTUYECKH MBICIUTD, IPOBOJUTh aHAJIW3 AAHHBIX U J1aBaTh UM
oLieHKY. /17151 3TOro yJauuiics 10JbKeH HaydUThCs ONPEIENATh Talbl UCCIIEA0BAHUS U €r0 U3YUCHHUS,
BBIOMpATh COOTBETCTBYIOLIME PUOOPHI U POPMBI ydéTa JaHHBIX. JIJ1s pa3BUTHS TAKMX HABBIKOB, KaK
OCYIIIECTBJIEHUE UCCIIE0BATENBCKOrO TMpolecca U YUET XUMUUECKUX JaHHbIX, a 3aTeM Ipe/ICTaBIEeHHE
3TUX JAHHBIX PA3IUYHBIMU HM300pa3UTEIbHBIMU CPEJICTBAMHU, MOKHO BBIOpaTh BBl y4eOHOM
NeATEIbHOCTH: IOUCKOBAs AESTENbHOCTh, UCCIIEIOBATENIbCKAs JIESITENTbHOCTD U IIPOEKTHAs paboTa.

Metoabl 00yueHusi: CIOBECHBbIE, HarJsiHbIE, MPAKTUYECKHE, JOTHYECKHe, IMpoOIeMHO-
MTOMCKOBBIE, CAMOCTOSITENbHAsL padoTa, METO Il KOHTPOJISI U CAMOKOHTPOJISL.

Ouenka 3HAHMI — CUCTEMAaTUYECKHAN MTPOLIECC, KOTOPBIA COCTOUT B ONPEJCICHUH CTEIIEHU
COOTBETCTBUS UMEIOIINXCS 3HAHUH, YMEHU, HaBBIKOB, IIPEBAPUTEILHO IJIAHUPYEMBIM.

IlepBoe HeoOxoauMoe yc/IOBHE OLIEHKM: IUIaHUpOBaHUE 00pa3oBaTeNIbHBIX Leneil; 0e3
3TOTO HEJb3S CYJUTh O IOCTUTHYTHIX pe3yibTaTax.

BTopoe HeoOxoammoe ycjioBHe — YCTaHOBJEHHE (DAKTHUYECKOTO YPOBHSI 3HAHUU U
COTIOCTaBJICHHUE €0 33 JaHHBIM.

IIpouecc oueHKH BKIIOYAeT B ce0sl TaKUE KOMIIOHEHTHI: ONpE/eeHue Lened o0ydeHus;
BBIOOP KOHTPOJIBHBIX 33JaHUM, IPOBEPSIOIMINX JOCTHKEHHE 3TUX LIEeJeH; OTMETKY WU Jpyrou
croco0 BBIPayKEHMsI PE3YJIbTATOB NMPOBEPKH. Bce KOMIOHEHTHI OLIEHKH B3aMMOCBSI3aHBbI.

N xaxaplil BIUSET HAa BCE MOCIIEAYIOIIHE.

B 3aBHMCHMMOCTM OT NOCTaBJICHHBIX LENEH MO-PA3HOMY CTPOMTCS MPOrpaMMa KOHTPOJIA,
NOI0MpArOTC pa3iIMuHble THUIIBI BONPOCOB M 3aiaHuii. Ho mnpumeHeHune NpUMEpHBIX HOPM
OLIGHKM 3HaHUIl NOJDKHO BHECTH €IMHOOOpa3ue B OLIEHKY 3HAaHUH M YMEHMH ydaluuxcs U
crenarb ee Oosiee OOBbEKTHBHOH. I[IpuMepHbIE HOPMBI NPEACTaBISIIOT OCHOBY, HCXOJ U3
KOTOpOH, YYWTEIb OLIEHUBACT 3HaHUSA W yMeHus ydamuxca. OLCHMBaHUS —JOCTHKCHUU
yyaluxcs OPHUEHTHPOBAHO 10 YPOBHSAM 3HAaHMM (PENpOAYKTHBHBIM, HPOJYKTUBHBIM H
KpEaTHUBHBIN ).

TpeboBanus k 6a30BbIM 3HAHUAM yuauuxcs 10 kiaacca no xXumun

1. TpeGoBaHusI K YCBOEHHIO TEOPETHYECKOI0 Y4eOHOr0 MaTepuaJa.

¢ 3HATH/MIOHMMATh OCHOBHBIC IIOJIOXKEHUS TEOPUHM XHMHYECKOTO CTPOCHHS BEIIECTB,
TOMOJIOTHIO, CTPYKTYPHYIO H30MEPUIO, BaKHEUIIME (YHKIMOHAIbHBIE TPYIIbI OPraHHYeCKUX
BEIIECTB, BUJIBI CBs3e (OQUMHApHYIO, [BOMHYIO, apOMaTHUECKyl0, BOJOPOJHYIO), UX
AIIEKTPOHHYIO TPAKTOBKY U BIUSHUE HAa CBOICTBA BEIIECTB.

e YMeTh pa3bsCHATH Ha MpHUMepax MPHUUYMHBI MHOTOOOpPa3Hsi OPraHMYECKHX BEIIECTB,
MaTepHuaabHOE €AMHCTBO OPraHUYEeCKUX U HEOPTaHWYECKUX BEIIECTB, TPUYUHHO-CIEACTBEHHYIO
3aBUCHUMOCTh MEXKJy COCTaBOM, CTPOCHHMEM U CBOWCTBAMH BEIIECTB, Pa3BUTHE MO3HAHUSA OT
SBJICHUS KO BCE OoJiee rmy0OKO CYIIHOCTH.

2. Tpe6oBaHus K yCBOCHHIO (PAKTOB
¢ 3HaThb CTPOCHME, CBOMCTBA, MPAKTUYECKOE 3HAUEHUE NPEICTbHBIX, HEMPEICTbHBIX U
apOMaTUYEeCKUX YIJIEBOJIOPOJIOB, OJHOATOMHBIX M MHOTOATOMHBIX CHHPTOB, aJbJETHIOB,
KapOOHOBBIX KHUCIIOT, CIOXHBIX 3(HpOB, MKHUPOB, TIIOKO3bl M Caxapo3bl, KpaxMana u
LEJITF0JIO3b], aMMHOB M @aMUHOKHUCIIOT, O€IKOB. 3HaTh OCOOCHHOCTH CTPOEHUSI, CBOMCTBA,



NPUMEHEHUE BAXXHEHIIUX TIPEICTABUTENCH IJIACTMACC, KAay4yKOB, HPOMBIIUICHHYIO
nepepaboTKy HeTH, IPUPOTHOTO Ta3a.

e YMeTh I0Jb30BaThCs CTPOCHHEM, aHAJIM30M M CHHTE30M, CHUCTEMaTu3alued u
o0o0menneM Ha y4eOHOM Marepuane OpPraHuYecKON XHUMHH; BBICKA3bIBATh CYXKICHHS O
CBOMCTBaX BELIECTBA HA OCHOBE MX CTPOCHHSI U O CTPOCHHH BELIECTBA IO UX CBOMCTBAM.

3. TpeOoBaHus K YCBOEHHI0 XUMHYECKOT0 A3bIKA
e 3HaTb M YMeTb pA3BSACHATH CMBICH CTPYKTYPHBIX W 3JEKTPOHHBIX (QOpPMYI
OpraHMYECKHUX BeHIeCTB M 0003HA4YaTh paCHpPEICIICHUE JJIEKTPOHHOM IUIOTHOCTH B
MOJIEKYJIaX, Ha3bIBaTh BELIECTBA II0 COBPEMEHHOM HOMEHKIIATYpE, COCTAaBJIATh YPaBHEHUS
peaKuuii, XapakTEPU3YIOLIUX CBOMCTBA OPraHUYECKUX BEIECTB, NX TEHETUYECKYIO CBA3b.

4. TpeGoBaHuUs K BHINOJHEHUI0O XHMHYECKOI0 IKCIIEPUMEHTA
e 3HaTh mpaBwia pabOTBl C U3YYEHHBIMM OPraHUYEeCKMMH BEIIECTBAMH U
000py/10BaHNEM, TOKCUUHOCTb U MOKAPHYIO OMACHOCTh OPraHUYE€CKUX COEAMHEHUN.

TpeGoBanus k 6a30BbIM 3HAHMAM Yuammxcs 11 kiacca mo xumun

B pe3ynbraTte n3ydeHusi JaHHOTO Kypca XUMUH YYEHHK JOJDKEH:

3HaTh/MOHUMATD:

e Baycueiimue xumuueckue nonamusn. 3HATH/TIOHUMATh  OCHOBHBIE  KJIACCHI
OPraHM4YeCKOW XWMHH; BEIIECTBO, XMMUYECKUH BJIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEIbHBIE
aTOMHAasT M MOJIEKYJISipHas MAacChl, HWOH, QUIOTPONUs, M30TOIbI, XWMHYECKasl CBS3b,
3IEKTPOOTPULIATENIBHOCTh, BaJICHTHOCTh, CTENEHb OKHUCJIEHHUs, MOJIb, MOJIApHAs  Macca,
MOJISIDHBIA 00BEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHsSI, PacTBOPHI,
ANIEKTPOJIUT W HEJICKTPOJIUT, IICKTPOJUTHYECKAs IHUCCOIMAINS, TEeIUIOBON 3(h(dEeKT peakuuw,
CKOPOCTh XHMHUYECKOW PpEAKIHUH, KaTalli3, XHMHUYECKOE€ PABHOBECHE, YIJIEPOJHBIA CKEJET,
(GbyHKIIMOHATBHAS TPYIIIIA.

e OcnoéHble 3aKOHBI XUMUU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB, 3aKOH MOCTOSIHCTBA
COCTaBa, NEPUOIUYECKUN 3aKOH.

e Ocnoenbvle meopuu Xumuu. TEOPUS XUMHUYECKOU CBS3U, TEOPUS DIICKTPOJIUTHUYECKOU
JHCCOIIMAIIAH.

e Bascneiimue eewecmea u mamepuanpl. OpraHu4eckie 1 HEOPraHMYECKHUE BEIIECTBA.
Bricokomonekymsipasie coeaunenus. [lonumepsl. BosiokHa. MeTtanisl U CruiaBbl, MUHEpAJIbHbIC
yA0OpEeHHS U.T.1.

YMmers:

* HA3bl6amMb V3YUCHHBIE BEILIECTBA 10 TPUBUAIBHOMN UM MEXIyHAPOJHON HOMEHKIIATYPE;

e onpeodensaims BAICHTHOCTh W CTENEHb OKHUCJICHHS XUMHYECKHUX JJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCIMHEHUSAX, 3apsjl HOHA, XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOpPraHWYECKUX COCIMHEHUH, MPUHAIICKHOCTh BEIIECTB K Pa3IMYHBIM KJacCaM XHUMHUYECKHX
COCJIMHEHUI;

e Xapakmepu3oeams >SJIEMEHTHl MaJbIX W OOJBIIMX MEPHOJIOB MO HMX MOJIOKEHUIO B
nepuoguueckoir cucreme Jl. . MennaeneeBa; o0mue XWMHUYECKHE CBOWCTBA METAIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB XMMUYECKUX COECAUHEHUN; CTPOEHUE U XUMHUYECKHE CBOWCTBA
H3yYECHHBIX COCIMHEHUI;

® 00bACHAmMb 3aBUCUMOCTh CBOWCTB BELIECTB OT HMX COCTAaBA M CTPOCHHS, HPHUPOLY
XUMHYECKON CBsI3W (MOHHOM, KOBaJCHTHOM, METAIJIMYECKON), 3aBHUCHUMOCTh CKOPOCTH
XUMHYECKOHN PEAKIINH U TOJIOKEHUS XUMUYECKOTO PaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

® 8bINONHAMb XUMUYECKUN JKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEMIIMX BEIIECTB W
COCJIMHEHU;



* HPOBOOUMb CAMOCTOSITEIIBHBIM TOUCK XUMHYECKON WHMOpMAIUMU C HCIOJIh30BAHHEM
pPa3NMYHBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3MAaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
UHTEPHET-PECYPCOB).

IIpenmeTHasi KOMIIETEHTHOCTh — CBOOOIHOE IPUMEHEHHE HA OCHOBE OOIIEH KyJIbTYpHOI
KOMIETEHTHOCTH y4JalluMcsi 00pa3oBaHUs MO0 XMMHUHU, YMEHHM, HABBIKOB, & TAKXKE >KM3HEHHOTO
OTIbITA B IPAKTUYECKOM ACSITEILHOCTU. BaxkHOE 3HAUCHHE NMEET MPUBUTUE UHTEPECA yJaIINXCs K
M3YYEHUIO0 OCHOBHBIX MOHATUN XUMUHU.

OcHOBHBIMU TIpOOJIEeMaMU XUMUM SBIISIOTCS. M3yYE€HHE COCTaBa M CTPOCHUS BEIIECTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOCHHMS, KOHCTPYHPOBAHUE BEIIECTB C 3aJlaHHBIMH CBOMCTBaMHU,
HCCTIEI0BAaHUE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPAIICHUI U MYTH YIPABICHUS UMU B IEJIAX
MOJTyYeHHS BEIIECTB, MAaTEPUAIIOB, HEpruu. [103TOMy n3ydaeMblie BONPOCH U y4eOHOE CoIep:KaHue
MIPOTrpaMMBI pa3ZIeTICHbI Ha YEThIPE COEPKATEIbHBIC JTMHUM:

1. MeToabl mo3HAHUS.

2. BemecTBo.

3. XuMHYecKas peaxifusi.

4. IlpumMeHeHHe BelIeCTB 1 XMMUYECKHX PeaKIUil B sKU3HH.

Otu copepxarenpHble JIMHUU B mporpamMmax 10-11 kiaccoB pacnpesienieHbl CleIyIoIuM
obOpazom:

B 10 kyacce n3y4yawrcs

e MeTroabl moO3HAHMS B XUMUH. (Hayunvie memoowvt uccnedosanus oOpeaHudecKux
gewecma u npespaujenull.)

e BemectBo. (Opeanuueckoe seujecmao.)

e Xumnueckas peakuus. (M3yuenue Xumuiueckux peakyuii 8 0peaHuyeckol Xumui.)

e [I[pumeHeHne BelllecTB M XUMHYECKHX peaknuii B Ku3HU. (Ilpumenenue
OpP2aHUYeCKUX 6eujecms U XUMUYeCKUX pPeaxkyuii 8 JHCU3HU. Xumudeckue npoyeccvl 8 HCUBbIX
Opeanu3Max.)

B 11 kiacce usyyarwrcs:

e MeToabl MO3HAHMA B XUMHM. (Hayumsie memoowvl uccinedosanusi Op2anuyecKux u
Heop2aHuyecKux eeujecms u npeepaujeHull.)

¢ BeectBo. (Opeanuueckoe u HeopeanHuieckoe eewecmao.)

e XuUMHYeCKHe PeaKIUi B OPraHN4YeCcKOi U HEOPraHN4YeCKO XUMMH.

e [I[pumeHeHHe BelmeCTB M XHMHUYECKMX peakuuil B Kku3Hu. (Ilpumenenue
Op2aHU4eCKUX, HeOpeaHUudecKux 6ewjecme U XUMUYECKUX peakyutl 6 icuzHu. Xumuueckas
npomviuiieHnocms 6 Kwvipevizcmane.  I[IpupoOHvle  UCMOYHUKU — XUMUYECKUX — Beujecms.
Xumuueckoe 3azpsazHeHue okpydcarowel cpeovl u e2o nocieocmsus. Ilpobremsvr 6e3onacro2o
UCNONIL30B8AHUS BEU4ECE U XUMUYECKUX PEeAKYULl 8 COBDEMEHHOU HCUZHIL.)

Conepxxanne kypca xumuM 10 kimacca cocraBisieT opraHuyeckas xumus; B 11 kiacce —
obmas xumus. M3ydenue B 11 kiacce ocHOB oOmmIell XUMHHM MO3BOJISIET CHOPMHUPOBATH Y
BBIITYCKHUKOB TIPEJCTAaBICEHHE O XMMHUU KaK O IEJIOCTHOM Hayke, MOKa3aThb EIWHCTBO €€
MOHATHH, 3aKOHOB M TEOPUH, YHHUBEPCAIbHOCTh U MPUMEHUMOCTh UX KaK ISl HEOPraHUYECKOH,
TaK U JUIs OpraHM4ecKoi XUMUU.

IIpumepHoOe IUIAHMPOBAHNE YYUTEJIeM OLIEHUBAHMS.

10-kaacc
Taoauna 1
Ne O:xupaemblii pe3yJibTar Buabl oneHnBanus Cpoku
1. |10.1.1.1. Mosxer  omnpenensarb stansl | PopMaTUBHOE B teuenue
UCCIIEIOBAaHUSI ~ XMMMUYECKMX  sIBJIeHUH U | oueHuBaHue.CyMMaTUBHOE rojaa
CBOMCTB BEILECTB OPraHUYECKON XUMHH. OIICHUBAHHE COTJIACHO
KPUTEPHSIM OLIEHKU




OKCIEPUMEHTAIbHBIX
YMECHHM.

2. | 10.1.2.1. MoxeT OCYIIECTBUTh MPOLEITYPHI DopMaTUBHOE OLICHUBAHUE. B teuenue
HYXXHBIE JIJIS1 UCCIIEJIOBAHUS/ TIPOU3BOINTH CymMaTHBHOE OLICHUBaHHE roja
YUY€T JAHHBIX. COTJIaCHO KPUTEPUSM OLIEHKH

AKCIEPUMEHTATbHBIX
YMCHHH.

3. | 10.1.3.1. MoxeT aHaJIM3UPOBATh U OlICHUBaTh | DOopMaTHBHOE OIICHUBAHHUE. B teuenune

JTaHHBbIE. CymMaTHBHOE OlICHUBaHHE roja
COTJIACHO KPUTEPUSM OLIEHKH
AKCIEPUMEHTATbHBIX
YMEHHM.

4. | 10.1.3.2. Ymeer pemiath 3kciepuMeHTanbHble | DopmaTuBHOE OLIEHUBAHUE. B teuenne
3a/1auM Ha UACHTU(PUKAIINIO OPTraHUYECKUX CymMmaTHBHOE OlICHUBaHHE roja 2-pasa
COEJIMHEHUII. COTJIaCHO KPUTEPUSM OLIEHKH | 110 IUIaHy

AKCIEPUMEHTATbHBIX
YMECHHH.

5. | 10.2.1.1. MoxeT xapakTepu30BaTh OCHOBHBIC PopMaTHUBHOE OLICHUBAHNE. 2 paza

KJIACChl OPraHUYECKUX COETUHEHHH. CymMmaTHBHOE OlICHHUBaHHE
COTJIACHO KPUTEPHUSIM
OIICHUBAHMS Pa3IMYHbIX
BUJIOB JIEATEIHHOCTH
yUalIXcs.

6. | 10.2.2.1. YMeer CBS3BIBATH 3aBUCHMOCTh ®opMaTUBHOE OLICHUBAHHUE. B Teuenue
CBOMCTB OPraHMUYECKUX BEIECTB OT UX cocTaBa | CyMMaTHBHOE OLICHUBAHUE roja
U CTPOCHHUS. COTJIACHO KPUTEPHSIM

OLICHUBAHMS PA3JINYHbIX
BUJIOB J€ATEIBHOCTU
y4aluxcs.

7. | 10.2.3.1. Moxet 00bsCHATh MHOIOOOpa3ue DopMaTUBHOE OLIEHUBAHUE. B teyenue
OpPraHUYECKUX BELIECTB, CO3/aBasi MOAEIH CyMMaTuBHOE OLICHUBaHHE roja
MOJIEKYJI U30MEPOB OPraHUYECKUX BEILECTB. COTJIACHO KPUTEPHSIM

OLICHUBAHMS Pa3InYHbIX
BUJIOB JIEATEIbHOCTH
y4aluxcs.

8. | 10.3.1.1.MoskeT XxapakTepHu30BaTh OCHOBHBIE DopMaTUBHOE OLICHUBAHHUE. B Teuenue
XMMHUYECKHE PEeaKIMK B opranndeckoid xumuu. | CyMMaTHBHOE OLICHUBAHHE roja

COTJIACHO KPUTEPHIM
OLICHUBAHUS PA3JIUYHBIX
BUJIOB JI€ATEIbHOCTU
y4aluxcs.

9. 110.3.21. VYmeer oObAcHATE xuMuueckue | opmaTuBHOE OllcHUBaHKWe. | B TedueHue

peakuuu B Kypce OpraHM4ecKOi XUMHUH. CymMMaTHBHOE OLICHUBAaHHE roja
COTJIaCHO KPUTEPHUIM
OLICHUBAHMSI Pa3IMYHBIX
BUJIOB JIEATEIBHOCTH
y4aruxcs.

10. | 10.3.3.1.MosxeT onpeneisaTh BO3MOXHOCTH PopMaTUBHOE OLICHUBAHUE. B Teuenue

IIPOTEKAHNS XMMHUYECKUX NPEBPAILIEHUN B CymMMaTHBHOE OIICHMBAHHME | rofa

PAa3JIMYHBIX YCIIOBHUAX U OLICHUBATDH UX
IOCICACTBHA.

COT'JIACHO KPUTCPUIAM
OLCHUBAHUA PA3JINIHBIX
BUJ0OB JCATCIIBHOCTH




y4aluxcs.

11. | 10.3.3.2.MoeT nmpou3BOUTH PACUETHI 110 DopMaTUBHOE OLICHUBAHUE. B Teuenue
XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM CyMMaTuBHOE OLICHUBAHHE roja (B
peaKIuii. COTJIACHO KPUTEPHSIM OLICHKU | KOHIIE

AKCTIEPUMEHTAIBHBIX KaXJI0TO
YMEHUH. pazzena)

12. | 10.4.1.1. MoxeT OOBACHHUTH POJIb XUMHYECKHX | POPMATHBHOE OLICHHMBAHUE 2 paza (B

peakiuii B IPOU3BOICTBE HOBBIX MaTepuaioB. | CyMMaTuBHOE OLlECHHBaHHE KOHIIE
COTJIACHO KPUTEPUSIM OLIEHKU | YpOKa U
AKCIIEPUMEHTAIBLHBIX paznena)
YMCHHH.

13. | 10.4.2.1. Ananu3upyet npuMeHeHue Bemects | PopMaTHBHOE OLIEHUBAHUE 2 pa3a (B
Y XUMHUYECKHE PEaKIH B MOBCETHEBHOM KOHIIE
KHU3HU. ypoKa u

paznena)

14. | 10.4.3.1. Kputnuecku OIleHUBAET CymmatuBHOE  OlLieHMBaHue | 2 pasa (B
JOCTOBEPHOCTh XUMUYECKOH HH(pOpMAIINH, COTJIaCHO KpPUTEPHSIM | KOHIIE
MOCTYMAIOMIEH U3 Pa3HBIX HCTOYHHUKOB. OIICHUBaHUS Pa3INYHBIX | ypOKa U

BHJIOB JIeSITeTbHOCTH | pa3zeria)

y4aluxcs.




IIpumMepHoOe IIAHUPOBAHUE YYUTEIEM OLCHUBAHHUA.

11-knace
Taodauna 2

Ne O2xuaemMbli pe3ybTaT Buael oneHuBaHusA Cpoku

o\

1. 11.1.1.1.Ymeer onpenenary stansl | PopmMaTuBHOE OLIEHUBAHUE. B teuenue ronga
HCCIIEI0OBAaHUS xumuueckux | CymMmMaTUBHOE OLICHUBaHUE
SIBJICHUN U CBOMCTBA BEIIECTB. COTJIaCHO KPUTEPUSM OLIEHKH

HKCIEPUMEHTAIbHBIX YMEHHUIA.

2. 11.1.2.1.MoxeT npoBOAUTH PopMaTUBHOE OLICHUBAHUE. B teuenune rona
SKCIEPUMEHT U (pukcupoBath ero | CyMMaTHBHOE OLIEHUBaHUE
pe3yNbTaThl C HOMOIIBIO POJHOTO | COTJIACHO KPUTEPHUSM OLIEHKH
SI3bIKA U S3bIKA XMMUM. JKCIEPUMEHTAIBHBIX YMEHUM.

3. 11.1.3.1.Moxert ananuzupoBath 1 | dopmaTuBHOE OLIEHUBAHUE. B teuenune rona
OIICHUBATh JaHHbIE. CymMMaTHBHOE OLIEHUBAHNE

COTJIACHO KPUTEPUSM OLIEHKH
9KCIIEPUMEHTAIbHBIX YMEHHII.

4, 11.1.3.2.Ymeer pematpb ®opMaTUBHOE OIIECHUBAHUE. B Teuenune rona
SKCIEPUMEHTAJIbHBIE 3a/1a4H HA CymMmaTHBHOE OIICHUBaHHE 1-pa3 no miany
UJCHTU(PUKAIMIO OPTAHUYECKUX U | COIVIACHO KPUTEPHSIM OLEHKU
HEOPraHNYECKUX COCIMHEHUH. SKCIIEPUMEHTAJILHBIX YMEHUH.

5. 11.2.1.1.Moxert ontucath ctpoeHue | PopMaTHBHOE OLICHUBAHHUE. 2 pa3a (B KOHIIE
aToma. CymMmaTHBHOE OILICHUBaHHE ypoka u

COTJIaCHO KPUTEPHUSIM paszzena)
OLICHUBAHHUS 1O  Pa3IUYHBIM
BUJIAM JICATEIbHOCTH YUalTUXCs

6. 11.2.1.2.Ymeer cBs3bIBaTh PopMaTHUBHOE OLICHUBAHUE. 2 pa3a (B KOHIIE
aTOMHOE CTpoeHHe ieMeHTa ¢ ero | CyMMaTUBHOE OILEHUBaHUE ypoka u
MECTOPACIOJIOKEHUEM B COTJIaCHO KPUTEPHUSIM paszzena)
MepUOIUYECKON TabmuIe. OIICHUBAHHS 1O Pa3IHYHBIM

BUJAM JICATEIIbHOCTH YYaIIUXCs

7. 11.2.1.3.Moxer cBs3aTh cBolicTBa | POpMaTUBHOE OLICHUBAHHUE. 2 pa3a (B KOHIIE
BEILECTB C 3JICKTPOHHBIM CymMMaTHBHOE OlLIEHHBaHHE yYpOKa u
CTPOEHHUEM aTOMa U XapaKTepoM COTJIaCHO KPUTEPUSAM paszzena)
XUMHYECKOHN CBSA3H. OIICHUBAHMS 1O Pa3IHUYHBIM

BUJIAM JICTEIILHOCTH yYaIINXCs

8. 11.2.2.1.MoxeT 00bacHATh cocTaB | DopMaTUBHOE OLIEHUBAHUE. 2 pa3a (B KOHIIE
U CTPOEHHE OCHOBHBIX KJIACCOB CymMMaTHBHOE OIICHUBAHHE ypoKa u
OpPraHMYECKUX U HEOPTraHUYECKUX | COTJIACHO KPUTEPHSIM paszzena)
COEIMHEHUN OIICHUBAHHS TIO  PA3TUYHBIM

BHJIaM JIEATENbHOCTH YYaLIUXCs
9. 11.2.2.2.Ymeer nzydars cBoiictBa | POpMaTUBHOE OLIEHUBAHUE. 2 pa3a (B KOHIIE
METaJJIOB ¥ HEMETAJIOB. CymMMaTHBHOE OLIEHHBAaHHE ypoKa u
COTJIaCHO KPUTEPUSIM paszena)
OLICHMBAHMS 10 Pa3JIMYHBbIM
BHJIaM JIESITEIBHOCTH yJaIINXCsl
10. | 11.2.2.3.YmMeeT xapakTepu30BaTh dopMaTHUBHOE OLICHUBAHUE. 2 pa3za (B KOHIIE

MIPOIIECCHI PXKaBICHHUS (KOPPO3HUH)
U BOCCTAHOBJICHMSL.

CYMMaTI/IBHOC OLICHUBAHHEC
COTJIACHO KPUTCPHUAM
OLCHUBAHUS T10 pA3JINYHBIM

ypoKa u
paszena)




BUJaM JCATCIBbHOCTH YHAIIUXCS

11. | 11.2.2.4.Ymeer xapakrepuzoBats | ®opmaTHUBHOE OLICHUBAHHUE. 2 pa3a (B KOHIIE
SBJICHHE IEKTPOJIMU3a U €0 pojib B | CyMMaTHBHOE OIICHUBAaHUE ypoKa u
TEXHUKE ¥ MPOMBIIUIEHHOCTH. COTJIACHO KPUTEPHSIM paszzena)

OLICHMBAHUS TI0  pa3IMYHBIM
BUJIAM JICSTEIIbHOCTH YYAIIHUXCS.

12. | 11.2.3.1.Moxer u3y4arb ®opMaTUBHOE OLICHUBAHHUE. 2 pa3a (B KOHIIE
XMMUYECKHEe CBOWCTBA MEeTAIIOB, | CyMMaTHBHOE OIICHUBAHUE ypoka u
MPUMEHSIS 3HAHHUS O CTPOCHUHU COTJIaCHO KPUTEPUSM OLIEHKU paszznena
aToMma. HKCTIEPUMEHTAIBHBIX YMEHHA.

13. | 11.3.1.1.YmMeeT xapakTepu30BaTh dopMaTHUBHOE OLICHUBAHUE. 2 pa3a (B KOHIIE
OCHOBHBIE CBOICTBa opranndeckux | CyMMaTuBHOE OIICHWBaHHE ypoKa u
Y HEOPraHMYECKUX BEIIECTB. COTJIaCHO KPUTEPUSIM paszzena)

OIICHMBAaHUS TI0  pa3IMYHBIM
BUJIAM JICSTEIIbHOCTH YYAIIUXCS.

14. | 11.3.1.2.¥YMmeer npenckazatb ®opMaTUBHOE OIIECHUBAHUE. 2 pa3a (B KOHIIC
HaIlpaBJICHUE CMEIEHUS CymMaTuBHOE OILICHWBAaHUE | YPOKa U
XHUMHYECKOTO PABHOBECHSL. COTJIaCHO KpUTEpUSIM | pa3jiena)

OIICHUBAHMS IO Pa3IUYHBIM
BUJIAM JICSATEIILHOCTH YYaIlIHXCSL.

15. | 11.3.2.1.YmeeT nmoka3zatb DopMaTUBHOE OIICHUBAHUE. 2 pa3a (B KOHIIE
B3aMMOCBSI3b OCHOBHBIX CBOWCTB CyMMaTHBHOE OIICHHBAaHUE ypoKa u
OpPraHUYeCKUX U HEOPTaHMUECKUX | COTIACHO KPUTEPHUSIM paszzena)
BEIIECTB OLICHUBAHHUS MO  Pa3JIHYHBIM

BUJIAM JIESITEIbHOCTH yJaIIUXCsl.

16. | 11.3.3.1.MoxeT npou3BOIUTH PopMaTHUBHOE OLICHUBAHUE. B reuenue rona
pacyeTsl M0 XMMHYECKUM CymMmaTHBHOE OILICHUBaHHE
(dbopmynaM U ypaBHEHUSAM COTJIaCHO KPUTEPHUSIM
peaxiuii. OLICHUBAHHUS 1O  Pa3IUYHBIM

BUJIAM JICSTEIIbHOCTH yJaIluXCsl.

17. | 11.4.1.1.MoxeT onucarh poJib PopMaTUBHOE OLICHUBAHUE. B Teuenune roma
XUMHUYECKUX PEAKLUii B CyMMAaTUBHOE OLICHUBAHHE (B xonne III-
MIPOU3BOJICTBE HOBBIX MaTepUAIOB | COIJIACHO KPUTEPHSIM [VuerepTn)

Y TIOJTy4YE€HUH YHEPTHH. OIICHUBAHMSI 110 PA3THMYHBIM
BUJIAM JICATEIbHOCTH YJalTUXCS.

18. | 11.4.2.1.CpaBHuBaer npumeHenune | DopmaTHUBHOE OILICHUBAHHUE. B Teuenue rona
BEIECTB U XUMUYeckue peakuuu B | CyMMaTHBHOE OLICHUBAaHUE (B xonue III-
TOBCETHEBHOM XKU3HH. COTJIACHO KPUTEPUSIM [Vuersepr)

OIICHUBAHMS IO  PA3IUYHBIM
BUJIAM JICATEIbHOCTH yUaIIUXCS.
19. | 11.4.3.1.13y4aeT OKpyKaroulyo DopMaTUBHOE OLICHUBAHUE. B reyenne rona

Cpeay U OLCHUBACT IIOJTYYCHHLIC
AaHHBIC C TOYKHU 3pCHUA XUMUU.

CYMMaTI/IBHOG OIICHUBAHUC
COT'JIACHO KPUTCPUIAM
OLCHUBAHUA 10 paA3JINYHBIM
BUJIaM JCATCIBbHOCTH YUallIUXCH.

(8 xownte II1-
[VuerBepTh)




KPUTEPUU OHEHUBAHUSA YUAILIUXCA

Kpurtepun oneHMBaHus 3HAHUS yYalIUXCs 10 00pa30BaTEIbHBIM PE3YJIbTaTaM

U HHAUKATOpPAM.

B tabnune 1 npeacrasien obpazen no yuedbnomy marepuany 10 kiacca mo
(opMe KOHTPOJISl 3HAHUM OTYETHI MO MPAKTUYECKUM U JTA0OPATOPHBIM pabOTaM.

Tadauna 3
OO0pa3zoBaTe/bHBIH HNuauxaropsl Kpurepun oueHnBanus
pe3yabTar
10.1.3.2. Ymeer Pezynomam oocmuenym, OTIMCBHIBAET CAMOCTOSITEIIBHO
pewiaTth eciu YUauuucs: MIPOBEJICHHBIEC KCIIEPUMEHTHI,
OKCIICPUMCHTAJIBHBIC | @  3HAET W 3alHChIBACT WCIIOJIBb3YS JIJISl ATOTO (POJIHOM) SI3BIK U
3aJ1a4M Ha YpaBHCHUSA A3BIK XUMHUH,
UJIEHTU(DUKAIIUIO Ka4eCTBCHHBIX OIIMCBIBACT U PaA3JIM4yacT M3YUYCHHBIC
OPraHM4YCCKHUX peakuuii KJIACChI OPraHUYECKUX COCTMHEHU,
BCIIICCTB. OpPraHu4YCCKHUX XMMHYCCKHEC PCAKIINH,
BCIICCTB KJIaCCU(PUIUPYET U3yUEHHbIE O0OBEKTHI U
SIBJICHUS;
¢ pemacr HaAOJI0JaeT CaMOCTOSITENILHO
SKCIICPUMCHTAIbHBIC MPOBOJMMBIC ONBITEI, XUMHWYCCKHUC
3a7a4M 1o peaKkuu, NpOTEKAIOIINE B MPUPOJIE U B
pacno3HaBaHUIO 6],1”[}/;

PAa3IMYHBIX BCUICCTB

® OIICHWBACT PE3YNIbTAThI
CBOEH IEITEILHOCTHU B

COOTBETCTBUHU C
KpUTEPUIMHU

e pedieKkcupyer CBOIO
NEeSITeNIbHOCTb.

JICJTAeT BHIBOJIBI U YMO3AKITFOUCHUS U3
HaOJTFOICHMIA, N3YYEHHBIX XHUMHUYECKIX
3aKOHOMEPHOCTEH, MPOTHO3UPYET
CBOWCTBA HEM3YUEHHBIX BEIIECTB IO
AQHAJIOTUH CO CBOWCTBAMH M3yYCHHBIX;
CTPYKTYpUPYET U3y4CHHBIH MaTepHal 1
XUMHUYECKYIO0 HH(POpMAIIHIO,
MOJTYYCHHYIO U3 JIPYTUX UICTOYHUKOB.

B yka3zannoii Tabnuiie popmMupoBaHue y ydauuxcs MpeMETHBIX U KITFOYEBBIX
KOMIIETEHTHOCTEH OIEHUBAIOTCS IO CJIETYIONIUM YPOBHSM:
e |-ypoBeHb (penpoayKTUBHBIN );
e |l-ypoBeHb (IpOYKTUBHBIN);

e |ll-ypoBeHb (KpeaTUBHBII).
Conep:x | lIpeamern | O:xxkupgaembie | YPOBHHU Pe3yabTaThl 3HAHMHT
arejb ble pe3yJbTaThl 10-knace
-Hble | KOMIIETeH
JIMHUM THOCTH
Mertoas! | 1. 10.1.1.1. 1100 pykosoocmeom yuumens u no
no3Hanu | [losHanue | Moxer I 3A0AHHOMY ANCOPUMMY:
A1 U yYMEHHE | ONPEICIATh | Penpodykm| BbIOMpaeT HHPOPMALUOHHBIE HCTOYHHUKH
CTaBUTh JTaIlbl UGHBLI | TIDY BBINOJHEHUM TPAKTHYECKUX paboT
Hay4HbIe UCCIIeI0BaHH (KauecTBEHHbIE peakuuu " 1o
BOMPOCHL. | A pacro3HaBaHMIO BaXHEUIINX
XUMUYECKUX OpPraHUYeCcKUuX BEIIECTB) u
ABIICHUH U HKCTIEPUMEHTANIbHBIX 3a/1a4
CBOIJCTB
BEILECTB
OpPraHHYECKO




1 XUMUH.

CamocmosmenbHo Haxo00um UCMOYHUK

Ilpooyxkm | unghopmayuu no 3adanHomy gonpocy (umu
UGHBLIL | NO aneopummy) u BIOUpaeT
WH(OPMAIMOHHBIE UCTOYHHUKH TIPU
BBITIOJTHEHHUH MTPAKTUICCKUX padoT
(KayecTBEHHBIE PEAKIIUU U TIO
pacrno3HABaHUIO BAKHEUIINX
OpraHUYECKUX BEILECTB) U
HKCIIEPUMEHTAIIbHBIX 33124
1l CamocmosmenvbHo gblOupaem 3ameHument
Kpeamuenwl éeuyecmea v BbIICISAET U3 IPEJICTABICHHON
u M30BITOYHON UHPOPMALMH Ty, KOTOpast
(koncmpykm| HE0OXOMMa TIPH BHITIOJTHEHUH
uenwlit) | MPAKTUUECKHUX PAOOT (Ka4eCTBEHHBIC
PEeaKIMu U 10 PaCO3HABAHUIO BAKHEHIITUX
HEOPraHUYECKUX BEIIECTB) U
AKCTIEPUMEHTAIIbHBIX 3a/1a4.
2. Haygnoe | 10.1.2.1. 1100 pyxosoocmeom yuumens u no
o0bscHeHn | Moxxet | 3A0AHHOMY AI2OPUMMY:
e OCYILECTBUTH |Penpodyxkm| BBINOJHSIET MPaKTUYECKUE paboThI
(pa3zpetien | mpouemypbl ueHblili | (KaUeCTBEHHBIC peakuu " o
ne) HY)KHBIC IS pacro3HaBaHUIO BOKHEHTITHX
XMUMHYECKU | UCCIIEOBAHU OpraHUYECKUX BEIIECTB) u
X SIBIIGHUH. | s/ TPOU3BO- SKCIIEPUMEHTAJIbHBIE 3a/1a4H
IUTH YYET
JTAHHBIX.
1 CamocmosmenvbHo BBITIONHSIET
IIpodykm | nipakTuyeckue padoThl (KaYeCTBEHHBIC
UGHBLI | PEAKLUU U MO PACIIO3HABAHUIO BaXKHEHIINX
OpraHUYECKUX BEIECTB) U
JKCIIEPUMEHTAJIbHBIC 3a/1a41
C MCTIOJIb30BAaHUEM MHCTPYKIUI, TOTOBBIX
AITOPUTMOB.
1 Jlozuuno, CaMOCMOAMENbHO, c
Kpeamuensl 000CHOBaHHWEM COOCTBEHHBIX JICHCTBUI
7} MPOBOJUT MIPaKTHYECKUE paboTsI
(koncmpykm| (Ka4eCTBEHHBIE peaxkuu u 1o
ueHBlL) | PACIIO3HABAHUIO BaYKHEHIIINX
OpraHUYeCcKUX BEIIECTB) u
SKCIIEPUMEHTAJIbHBIC 3a/Ia4H.
Bianeer npuéMaMu Hay4YHOTO
UCCIe10BaHus c CaMOCTOSITEIbHBIM
OIpe/ieTIEHuEM LENei, CPECTB U METOA0B
UCCIe10BaHusl.
3. 10.1.3.1. | e C mQOMOUIBIO YYHUTENs OCBaMBAET
Ipumenen | Moxer Penpooykm OT/CNIbHBIC JJIEMEHTHl HAOIIOJCHUS H
ue aHaJIM3upoOBa ueHbLIl MOYKET OIKCATh JKCIEPUMEHT,
Hay4HBIX Tb U (buKCcHpOBaTh OTAENBHBIC MMapaMETPHI B
AoKa3aTrejib | OLCHUBATD HaOJFOJaeMOM WM ONKCHIBAEMOM
CTB. JTAaHHBIE. SIBIICHUU.

e [lox pykoBOACTBOM yuuTENS




odopMIISIEST  OTYET,  BKJIIOYAIONIUI
onucaHue HaOII0ACHHUS, ero
pe3yIbTaTOB, BEIBOJIOB.

e Ananu3upyer JaHHbIE U JENAeT
BBIBOJIBI C HCIIOJIb30BAHHEM TaOIHUIIBI
10 AJITOPUTMY.

" e  CaMOCTOSTENILHO HPOBOIUT
Ilpooykm HKCIIEPUMEHT, COOp U UHTEPIIPETAIIUN
UGHDBLIL JAHHBIX, 0(hOPMIISET pe3yabTaT.
e AHanu3upyer JaHHbIE U JENaeT
BBIBO/IBI C UCIIOJIb30BAHUEM
JMarpaMMbl, TaOIHIIBI U Tpaduka.

i e CaMOCTOATEIIbHO UCIOJIb3YET

Kpeamuenbi HETOCPEICTBEHHOE HAOIII0IeHNE,
u 0(OpPMJISIET OTUET, BKIIFOYAFOIITN I
(koncempyxkm oInvcaHue HAOIIOICHNUS, €T0
UGHbIIL) pe3yJIbTaTOB, BBIBOJIOB;

e PaccMarpuBaeT HEOKUIAHHBIE
PE3YNIBTATHI, TTOJTYICHHBIC BO BpEeMs
HaOJIIOICHUA ¥ U3MEPEHUH, CTapaeTCst
UX OOBSICHUTS.

e BrimomHseT noiaHoe KOMINIEKCHOE
CpaBHEHHUE U CpaBHEHUE 110 aHAJIOTHH.

e  AHanM3MpyeT JaHHBIE U JeNaeT
BBIBOJIBI C HCIIOJIH30BAHUEM
JUarpaMMbl, TaOIHIIBI U TpaduKH;

e AHaIM3UPYET U OLICHUBAET
MOCJICICTBUS JIJIs1 OKPYKAIOIIEH cpeibl
OBITOBOM W MTPOU3BOCTBEHHOM
JIeITEIbHOCTH YeJIOBEKA, CBI3aHHOM C
nepepadoOTKON U UCIIOJIb30BAaHUEM
BEIIECTB.

KPUTEPUU OUEHUBAHUA 110 PA3JIMYHBIM BUIAM JEATEJIBHOCTH
YYAIIUXCA

1 Kpurepuu onieHuBaHus YCTHOTO OTBETA
Ommemka «5» cmasumcs, eciu yueHuK:

® JaeT MOJHBIM U HpaBI/IJ'ILHHﬁ OTBCT HAa OCHOBAHUHN N3YUCHHbBIX TeopHﬁ;

® H3jIaracTt MaTrcpuai B onpez[eneHHoﬁ JIOTHYECKON MOCICA0BATCIIbHOCTHU, JIMTCPATYPHBIM
SA3BIKOM,

¢ CTpoOUT CBOI OTBET CAaMOCTOSITEILHO.

Ommemka «4» cmasumci, ecjiiu y4€HUK:
® J1acT MOJHEINA U HpaBPIJ'ILHLIfI OTBCT HAa OCHOBAHUH NU3YUCHHBIX TCOpHﬁ;

¢ MaTcepuajl Uu3jaract B OHpeHCHCHHOﬁ JIOTUYECKOH MMoCJICA0BATCIIbHOCTH, IIPU 3TOM
AOITYCKACT ABC-TPHU HCCYHICCTBCHHLIC OI_I_II/I6KI/I, HCIPABJICHHELIC 1O Tpe60BaHI/IIO YUYUTCIIA.



Ommemka «3» cmaeumcia, ecjiiu y4eHUK:

® JIaeT MOJIHBII OTBET, HO MPHU ITOM JOIYCKAET CYIIECTBEHHYIO OIINOKY;
® JIacT HEIIOJIHBIN, HECBS3HBIN OTBET.

Ommemka «2» cmasumca, ecjih y4eHUK:

® JIOKa3bIBACT IMPU OTBECTC HCIIOHUMAHUEC OCHOBHOI'O COACPKAHUA y‘IC6HOF0 Marcpuraia,
® JOIIYCKACT CYIICCTBCHHLIC OIHI/I6KI/I, KOTOPBIC HC MOKCT UCIIPABUTDH IIPHU HABOAAIIUX
BOITIpOCax y4uTCIIA,

2. Kputepuu oueHMBaHUsA IKCIIEPUMEHTATBLHBIX YMEHU
OneHka cTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 yYalllUMHCS U MUCbMEHHOTO OTYETA 32

pabory.

Ommemka «5» cmasumcs, eciu y4eHuK:

OCO3HAHHO HMCTIOJB3YET TEOPETUUECKUX 3HAHWUN MTPH BHITIOJTHEHUN SKCTIEPUMEHTA;
MOKa3bIBae€T CPOPMHUPOBAHHOCTh TMPAKTUUECKHX YMEHHH 110 TMO0J00py HEOOXOAUMBIX
PEaKTUBOB U 000PYIOBAHNUS;

MOCJIEI0BATEILHO BBITIOJIHSET OTIBITHI;

(hopMynupyeT BbIBOJBI B COOTBETCTBUU C LIETSIMU SKCIIEPUMEHTA;

coOroaeT nmpaBuiia OXpaHbl TPY/a;

CaMOCTOSITENILHO ONPEeIIAeT eI cOOCTBEHHOM yueOHOU NesTeIbHOCTH;

BJIaZICET  OMNpEAETCHHBIMU  IPUMEpPaMH  HCCIIEJOBATENbCKONW  JIEATEIbHOCTH C
CaMOCTOSITEJIbHOM TMOCTAHOBKOW €M HCCIECIOBAHUM, IMyTEH NPOBEIACHUSI SKCIEPUMEHTA,
cOopa ¥ MHTEPIPETALUN TaHHBIX, 0(DOPMIICHHE Pe3yiIbTaTa;

BlIaZiceT MpUEMaMHM HAay4yHOTO HCCIEAOBAaHUSA C CAMOCTOSITENBHBIM OINpEACICHUEM IeNeH,
CPEICTB M METOJOB HcCCieqoBaHus (mpobiema — 3ajaya — TUNOTE3a — OTOOp 00bEKTa U
MEeTO/la — MPOBEACHUE DJKCIepUMEHTa — cOop, oOpaboTka M HMHTEpPHpETalusl NaHHBIX —
odopMIIeHHE U IPEAbIBICHUE PE3yNIbTATA).

Ommemxa «4» cmasumci, ecjiiu Yy4€HUK:

JIOI'M4YHO, CaMOCTOATCIIBHO, ¢ 000CHOBaHHEM COOCTBEHHBIX HeﬁCTBHﬁ IIpOBOAUT
IIpOrpaMMHBIC OKCIICPUMCHTDI (HpI/I W3BECTHOM Oejan 1 MCTOJUKE I/ICCJ'IGIIOBaHI/IH);
CaMOCTOSTCIIbHO BBIIIOJIHACT BCC IIPAKTUYCCKUC OIICPALMHA ITPH BBINIOJIHCHUN JKCIICPUMCHTA
C UCIIOJIb30BAHUECM HHCTPYKHHﬁ, TOTOBBIX AJITOPHUTMOB;

CaMOCTOATCIIbHO HPOBOAUT JOKCIHCPUMCHT C CO6J'II-O,I[CHI/I€‘M npaBuJI OXpaHbl TpyHa,
IIpaBHUJIbHBIM BBIGOpOM PCAKTHUBOB U O60py,Z[OBaHI/I$[, OIMMCaHHUEM Ha6J'IIOI[eHPII>i BBIBOZIOB IIpH
HaJIW4YMH TOTOBOM HWHCTPYKIUU C YKa3aHUEM L CJIN 1 MECTOJUKHN HCCIICIOBAHUS;

MpOsABJIACT YCTOﬁQHBLIﬁ HHTEPEC K COACPKAHNUTIO HpaKTquCKOﬁ ACATCIIBHOCTH,

HUMECT JOCTATOYHO IMOJIHYIO OCHOBY OPHUCHTUPOBOYHBIX HeﬁCTBHfI;

HMEET IOJIOKUTEIBHBINA OIBIT HCIOJIb30BaHUS MOJIYYCHHBIX 3HaHUH IIpU BBIIIOJIHCHHUU
OKCIICPUMCHTAJIbHBIX pa60T, CO6J'IIO)1€HI/IC IpaBHJI OXpPAHbI TPpyJa.

Ommemka «3» cmaeumci, ecjiiu y4€HUK:



®  BBHITNOJIHICT MPAKTUUECKHE 3aJaHUs IO HUHCTPYKIUU;

e oOparaercs 3a MOCTOSSHHON TTOMOIIBIO K YUUTEIIO;

® OMKCHIBACT HAOIIOJACMbIC SIBIICHUS M O(POPMIICHHUS BHITIOJTHEHHBIX TUTIOBBIX OTIEpalluii B
CIIOBECHOM BBIPaKEHUHU Ha OCHOBE MCII0JIb30BaHUS COJEpKaHUS yueOHOro MaTepuaia.

Ommemka «2» cmasumca, ecjin y4eHUK:

®  OCBOWJI OTJIEJIbHBIE 3JIEMEHTHI IPOBEACHUS HAOIIOCHMUIA;

e CrocoOeH BBINOJHUTH TIOJ PYKOBOJCTBOM YUUTENs HMHCTPYKIUH IO MPOBEICHHIO
9KCIEPUMEHTAJIbHBIX 33JaHUI ¢ COOIIOACHUEM MIPaBUII OXPAHbI TPYAQ;

® HEJOCTATOYHO MOHMMAET LEIU IKCIIEPUMEHTA;

®  HE MOXET OOBSCHUTH MOJYYEHHBIN PE3Yy/IbTAT HAYYHBIM S3BIKOM;

® DKCIIEPUMEHTAJIBHYIO JIEATEIBbHOCTh OCYHIECTBISICT IO WHCTPYKUHH TPH OKA3aHUU
ITOCTOSTHHOM MOMOIIY YYUTES;

e HE MMUUIET B ONMCAHUU PAOOTHI BBIBOJIOB;

3. Kputepuu onieHnBaHusi yMeHHs pelIaTh pacyeTHbIE 3a1a4H

Ommemka «5» cmasumcs, eciu yueHuK:

e pemiaer 3a/1a4y BEpHO, pallMOHAIbHBIM CIIOCOO0M;
e HE JieNaeT OMMOOK B JJOTHUECKOM PACCYXKACHUU U PEIICHUN;
e penieHue 3a1a4u 0(OPMIISIET B COOTBETCTBUU C MTPABHJIAMU ONKUCAHUS PACYETHBIX 3a/1a4.

Ommemxa «4» cmasumca, ecjiin y4eHUK:?

® B JIOTHYECKOM PACCYXICHHUU U B PCILICHHUU HE ACTIACT CYHICCTBCHHBIX OIJ_II/I6OK;

® HO IIPpHU 3TOM HJIM 3aJa4y pe€uIacT HEpallrOHaJIbHbIM CHOCO6OM;

® HMCCT HEJOYCThI B OITMCAHUHN PEIICHUSA,

® JOITYyCKacT OIIMOKH B MATEMATHYECKHX pacdueTax Ha IIOCIECAHEM I3TAIlC PCUHICHU A,
® [IPUBOJUT HeBepHBIﬁ OTBET 3aJa4U.

Ommemxa «3» cmasumca, eciin y4eHUuK:?

® B JIOTMYECKOM pACCYXICHHH HE JOMYCKAeT CYIIECTBEHHBIX ONIMOOK, BEPHO 3alMCHIBACT
ypaBHEHUE(HUS) XUMUYECKOW peakuud u oOue Qopmysbl, Ha OCHOBAHHUU KOTOPBIX
MIPOBOJIATCS pacyeThl, HO MPU ITOM JIOMYCKAET CYIIECTBEHHYIO OIIMOKY B MaTeMaTUYECKUX
pacyerax;

® XAa0THUYHO ONHMCHIBAET PELICHUS 3a/1ay.

Ommemka «2» cmasumci, ecjiiu y4€HUK:

¢ JIOITYCKACT OHY-ABC HCCYIICCTBCHHBIC OIINOKH B JIOTHYCCKOM PacCCyKACHUH,
¢ HO JOIMYCKACT CYHICCTBCHHYIO OI_HI/I6Ky B MATCMATHYCCKUX pACUCTaAX;
¢ XAaOTHYHO OIIMCBLIBACT PCILCHHA 3a4a4.

4. Kputepuu olleHUBAHUS MHCbMEHHBIX KOHTPOJIbHBIX PadoT.



Ommemxa «5» cmaeumcia, ecjiiu y4€HUK:

e Hamucal ITOJIHBIA U HpaBI/IHLHLIf/’I OTBCT, BOBMOJXHbI HCCYIICCTBCHHLIC OIJ_II/I6KI/I,

Ommemka «4» cmasumcs, eciu y4eHUK:

e HaIMcall HEIIOJHBIM OTBET TN JO0IYCTHJT HE Oonee ABYX HECCYHICCTBCHHBIX OHII/I6OK;

Ommemka «3» cmasumcia, ecjiin y4eHUK:?

e palOTY BHINIOJIHUJ HE MEHEE YeM HAIOJIOBUHY;
® JIONYCTUJ OJHY CYILIECTBEHHYIO OLINOKY U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE;

Ommemka «2» cmasumca, ecjiin Yy4eHUK:?

e paboTy BHITIOJHII MEHEE, YEM HAMOJIOBUHY;
e JomycTHJ O0Jiee IBYX CYIIECTBEHHBIX OMMOOK U ABE-TPU HECYIICCTBEHHEIE.
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