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MNOACHUTEJIBHASA 3AIIMCKA
N3menenust pabodeil mporpaMMmbl MO TpeaMeTy «Xumusi» (0a30BbId ypoBeHB) B 11 Kiacce
BHECEHBI B COOTBETCTBUU C (QefepabHONH paboueld MporpaMMol MO TPEeIMeTy «XHUMHUS»
(6a30BBIil YPOBEHB)

COILEPKAHUE YYEBHOI'O IIPEIMETA « XUMHUSA»

Teoperuvyeckue OCHOBbI XUMHHU

XuMu4ecKuid dreMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepPreTUYeCKrue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckass cucrema XxuMH4eckux dieMeHtoB JI. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepHoanyuecKoil CHUCTEMBbl XUMHUYECKUX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIICCTB
10 TPYIIAaM U NepruogaM. 3Ha4Ye€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKash CBA3b. BUAbl XUMHUUYECKOM CBA3M (KOBAJICHTHAs
HETOJISIpHAsl W TIOJSpHAs, MOHHAs, MeTajuindyeckas). MexaHu3mbl 0oOpa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIN M JOHOPHO-aKLIENTOPHBIN). BomopoaHast cBs3b. BaneHTHOCTB.
DIEeKTpOOTpULATENBHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AUcHEepcHBIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHW4ecKuX CcoequHeHWil. HoMeHkIaTypa HEOpPraHMYECKUX
BEIECTB. ['eHeThyeckasl CBsI3b HEOPraHWYECKUX BEIIECTB, NMPUHAMICKANIUX K Pa3IUUHBIM
KJIacCaM.

Xumndeckass peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaALCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3iIMyHBIX (hakTopoB. OOpaTUMbIE pEaKIUy.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [larense.

OnexrponuTnueckas auccoruanus. CunbHble W crnabbie 3MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IIETIOYHAS.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEeHMs] BEHIECTB M WX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «[lepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», M3ydeHHe
MoJiele KpUCTAJUIMUECKUX pelEToK, HaOJIIoeHHe M ONHUCaHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBLHOTO MHAMKATOPA, PEaKIUU
HMOHHOTO OOMeHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTh XUMUYECKOU PEaAKIIUN».

PacuérHrble 3agayn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBasl IOJISI BEIIECTBA».



Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuoanueckold CcuUCTEME XUMHYECKHUX
sanementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KpeMHUsI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COEIUHEHHI).

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB U UX COCIUHEHUN.

Merannel. [lonoxenne metamioB B [lepuoandeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXMMHUYECKUN sl HAIPsHKCHUN
METaJIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAJJIOB (HATpPUM, Kalvid, KaJbI[MH, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHHI.

OO6mmue criocoOb! MoMy4YeHus: MeTaluIoB. [IpuMeHeHre METaIIOB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX INPEBpAICHUI: H3y4yeHUE
KOJUIeKIMA «MeTaluibl U CIJIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHbIX
3ama4, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX U  JIADOPaTOPHBIX  OIBITOB
(B3auMOJENCTBUE TUAPOKCUIA ATIOMHUHHUS C PACTBOPAMHM KHUCIIOT M WLIENOYEH, KAaUECTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIIIOB).

PacuérHrble 3agayn.

Pacuérel macchl BemiecTBa WM 00bEMa Ta3oB M0 M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIUU BELIECTB, pacuy€Thl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) IPOAYKTOB PEAKLIUH, €CIIU OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 06ecriedeHIH YKOJIOTUIECKOM, SHEPTeTUIECKON M THIIEBON 0€30TacHOCTH,
pa3BuTuM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX MO3HAHUS BEUIECTB U XMUMHYECKUX
peaKuuii.

[IpencraBnenuss 00 OOIMX HAyyHBIX MPUHLUINAX T[POMBIIUIEHHOTO MOJY4YE€HHUS
BAKHENIIUX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MAaTEpHUaIbl,
KOHCTPYKLIMOHHBIE MaTepHUalIbl, KPacKH, CTEKJIO, KEpaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHHUSI.

XuMHST U 3]I0pOBbE YEJIOBEKA: MPAaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMSI MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU W3yYEeHUU OOIIEH U HEOPTraHWYECKON XUMHH B
11 xmacce ocymiecTBIsIeTCs Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOopHs,
aHaM3,  CHUHTE3,  KIacCHU(UKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  AKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEpPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3MUECKUE BETMUMHBI U €AMHUIIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMbIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeTaJuTyprus, MIPOU3BOCTBO
CTPOUTETBHBIX MaTepHaoB, CEeJIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
POMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX
IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHaJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMHUSA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
HayuyHo-mMeTonnyeckoii OCHOBOM isi pa3paldOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
MIporpamMM CPeTHETo 00IIero 00pa30BaHMsl SIBISETCS CUCTEMHO-IEITEIIbHOCTHBIN TTOIXOI.

B cooTBeTCTBMM € CHCTEMHO-JEATEIIBHOCTHBIM MOIXOJAOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPEEIICHHUIO;

HAJIMYUE MOTUBALUU K 00YUEHUIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH ACATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIBTYPHl U CIHOCOOHOCTH CTaBUTh IENU H
CTPOUTH KU3HECHHBIC TJIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOEHHUS TpEIMeTa «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU M HJ€alaMH POCCHICKOTO
TPaKIAHCKOTO O0OIIecTBa, NPHHATBIMH B OOIIECTBE HOPMAaMU H TIpaBUJIAMHU TIOBEJICHMSI,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS W HPAaBCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKAT CPOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHOM W TPAKTHYECKON JEATETBHOCTH OOYYAIONIUXCS 110 peaTu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCcKOro BOCHIUTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MIPaBOIOPSAJIKY;

MPEJCTABICHUSI O COIMAJbHBIX HOPMax MW IMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUHN B
KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU ACSITETLHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHnn yueOHbIX U MTO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH XUMHUYECKUX SKCTIEPUMEHTOB;



CIIOCOOHOCTH MOHMMATh U MPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPH aHAJKN3E Pa3INYHBIX BHJIOB yUYCOHOH AESITETbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBOXCHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOICHU,
KPOTMOTJIUBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHau3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUIIEH ¢ MO3UIU
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmupoBaHNs KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M Oe30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TpPyAOBOr0 BOCIMTAHHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TPYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuu cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PK0JIOTMYeCKOr0 BOCITHTAHHUSA

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
’KW3HU Ha 3eMIIe;

MOHUMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUS] BOTIPOCOB
PaILMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NPEJOTBPALLATD UX;



HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTHMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOM HAaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COLIMAIbHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIIECTBEHHOW MPAKTUKU;

NOHMMAaHUSA CHENU(PUKA XHMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHnu mpodJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHWIM3ALMU: B €&
T'YMaHUCTUYECKON HaIpaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOM(OPTHOM KU3HU KaXKIOTO WieHa
oOmrecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHHUs CYIIHOCTH METOJOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHHUHM OKPYXKAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHMI,
YMEHHUsI Jie71aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JaHHBIX
C LEJBIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIONB30BaTh XUMHUUECKUE 3HAHUSI IJISl PEIICHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMH;

WHTEpeCa K OCOOCHHOCTSIM Tpyla B pPa3Iu4HbIX cdepax npodeccrnoHambHON
JeATEeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mpeaMeTa «XHMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXMmpenMeTHbIe) 00LIeHaAYUYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieluUKy METOJIOB TIO3HAHMS, UCITOIh3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTeMa, Hay4YHbIA (DAKT, MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIEI0BaHNE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (opMUpoBaHHEe (YHKIMOHATBLHOWM TPaMOTHOCTH |
COIMAJILHOM KOMITETECHITUH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOy4alomIUXCS ~ WCIOJh30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B I03HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU yUEeOHBIMU
IIO3HABAaTCIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu peI‘y.HHTI/IBHbIMI/I I[eﬁCTBHHMH.



OsgJiaieHne YHHBEpPCAIbHBIMH Y4eOHbIMHU NO3HABATE/ILHBIMH A€l CTBUSIMU:

1) 6a30oBbI€E JOrHUecKHE JeHCTBUA:

CaMOCTOSITENIbHO  (POPMYNUpPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaATh LeNU AEATENbHOCTH, 3ajjaBas IMapaMeTpbl M KPUTEPUU MX JOCTHIKEHHS,
COOTHOCHTD PE3YJIbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHWNA MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble MPHU3HAKHM IOHATUH W yCTAHABIMBaTh HX B3aUMOCBA3b, MCIIOJIB30BaTh
COOTBETCTBYIOILIUE MOHATUSA AJIS1 OOBSACHEHUsSI OT/ICJIBHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY H3y4acMbIMH SIBJICHUSMU;

CTPOMUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHBIC, NEAyKTHBHBIC, I10 aHAJIOTUH),
BBISBIISATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PacCMaTpUBAEMBbIX SBICHMSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XMMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIENU, TPe0OPa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElCHUH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 337134, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEILIECTB U XUMUYECKUX PEaKIUii.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE AEHCTBHA:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEIBHOIO IIJIAHMPOBAHUS M TIPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOSKTHOM JesITeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB DELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B TO3HAHMS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIONMYJISIpHAs
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl HMHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (OPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uHpopMaLuu, HeOOXOIMMOM [T BBIMOJIHEHHS YI€OHBIX 33]a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHUe);

UCNO/b30BaTh HAy4YHBbIH SA3BIK B KadyecTBE CpEACTBAa IpU paboTe € XUMHUYECKOH
UHpOpMaLKel: NPUMEHATh MEXIpeaAMeTHblEe ((U3NYeCKHe M MaTeMaTHYeCKUE) 3HAaKu H
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJiaieHne YHHBEpPCAIbHBIMH KOMMYHHKATHBHBIMH /IeHCTBUSIMH:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJI€ JHaJiora /WK TUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAUUEeN pe3yJabTaTOB MO3HABATEIbHON IEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHUIO CBOIMCTB W3y4aeMbIX BEIIECTB,
peanm3anyu y4eOHOrO MpoekTa U (HOpPMYIHpPOBATH BHIBOABI MO pe3yidbTaTaM MPOBEASHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0J€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUSMU:

CaMOCTOSITENIbHO TUTAHUPOBATh U OCYLIECTBISATH CBOIO IMO3HABATEIBHYIO NIE€ATEIbHOCTD,
ompezenss e€ NeNu U 3a/a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMblii alNropuT™M JAEUCTBUN MPH BHINOJHEHUH Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BBIOMpAaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX pPEIICHUs C YIETOM TOJYICHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH IEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMHUI»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XHUMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis
pEelIeHUs TPAKTUYECKUX 3aJad W DJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Ccpee;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb
OKUCJICHUS, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInuecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl  pem€TKa, THUIBI XHMHYECKUX  pEaKlMil, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklMd, XHUMHYECKOE PpPAaBHOBECHE); TEOPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckud 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpPAHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS W NPEBPALLEHUS 3HEPTUU NPU XUMHUYECKHX
peakusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWUMHH, MHPOBO33PEHUECKHE 3HaHUA,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTA U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
(dakToNOrMuecKre CBEECHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJIb30BAHUN
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKO 1eATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HUCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPTaHUUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUH, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHHUS OTIENIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has H3BECTb, MUTHbEBAas COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSX PA3TMYHOrO COCTaBa, BUJI XUMUUYECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOU PEHIETKH KOHKPETHOIO
BEILIECTBA (aTOMHAas, MOJEKYJISpHAas, MOHHAs, METAJUINYeCcKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;



c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIacCy/TpyIiie COeUHEHUN (MMPOCThIE BEIIECTBA — METAJIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH Mepuoguveckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMAaTHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OPMHUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1IeMeHTOB 1—4 nepuooB [leproanyueckoit cucteMbl XUMUYECKUX 3J1eMeHTOB []. 1.
MenneneeBa, HMCHOIb3YyS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OpPOHUTANU», «IHEPreTUUYECKUE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMUMHUYECKHX OJJIEMEHTOB U UX
COCIMHEHUH 110 nepuofam U rpymnnam Ilepuogudeckon cucremMsl XUMUYECKUX d1emMeHToB []. .
Meuneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJATBEPXkKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXKJYy HEOPraHWMYEeCKHMMHU BEIIECTBAMU C IOMOIIbIO ypaBHEHHM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATH XUMUYECKHE PEaKIUU MO0 PA3IUYHBIM
npu3HaKaM (YHUCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIJIOBOMY 3(PQeKTy peakiuu,
W3MEHEHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIACTHIO KaTaIn3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEAaKLUUN pa3IMYHBIX TUIOB, MOJIHBIE
U COKpallEHHbIE YpaBHEHUS peaklUii MOHHOIO OOMEHA, YyUWUThIBasl YCIOBUS, IPU KOTOPBIX 3TU
peakIu UAYT A0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAOIINE KaueCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHX BEIIECTB, pACHO3HABaThb ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkuuii TOCPECTBOM COCTaBIICHHS SJIEKTPOHHOTO OamaHca dTUX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3IuYHbIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aeiicTBus (mpunuun Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeKalIue B
OCHOBE ITPOMBIIIJICHHOTO MOJYYEeHUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke cHopMHUpOBaAaHHOCTH
IpecTaBiIeHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U IKOJOTHYECKUX MpoOjIeMax XUMHYECKOIO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh yMEHUU MPOBOAWTH BBIYMCICHUS C UCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JOJs BeUIeCTBA B pPacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MpaBUJIA MOJL30BAHUS XUMHUYECKOW TOCYAOU U
1a00paTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIAHUPOBATh W BBIIOJHATh XHUMHYECKHNA HKCIICPUMEHT
(pa3noxeHue TMEepoKCHJIa BOJOPOAAa B NPHUCYTCTBHM KaTaau3aTopa, ONpEIEIeHUE Cpeabl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHIANKATOPA, BIUSHUE PAa3IUYHBIX (PAKTOPOB
HA CKOPOCTh XHMHUYECKOW PEaKIMH, peaklud HOHHOTO OOMEHa, KAa4eCTBEHHBIC pPEaKIHH Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3amad mo temaM «Mertamibl» U «HemeTamnsi») B COOTBETCTBHH C MpAaBWJIAMU TEXHUKH



0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYyI0BaHUEM, MPEICTABIATh
pe3yNbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIYy4YaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOW KOMMYHHUKaluWu, WHTEepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COONOaTh MpaBWiIa HKOJOTHUYECKU IIeIeCO00pa3HOro
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBb U
OKpY’Karolllel MpUpOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
onpeAenEHHBIX BEIIECTB, TOHUMAasi cMbICT nokasarens [1JIK, moscHITh Ha mpuMepax CrocoObI
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOr0 BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA;

JUISL  CIICTIBIX W CA0OBUASIIMX OOydYaIoOIUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy oOo3Hadenuit JI. Bpaitns s 3anucu XuMu4eckux popmyiL.



IIpunoxenne 1
JOCTUKXEHUE JIMYHOCTHBIX PE3YJIbTATOB B PAMKAX
PEAJIN3AIIAA MOV JIS «IIIKOJBHBIA YPOK»
PABOYEHN ITPOT'PAMMBbBI BOCITUTAHUS

Peanun3anus nenarorndeckuM pabOTHUKOM BOCIIUTATEIBHOIO IOTEHIIMAIA YPOKOB XUMUU
IIPEATNOJIAracT Cleayroiee:

- MaKCUMAaJIbHOE HCIIOJIb30BAHME BOCIIUTATENBHBIX BO3MOKHOCTEH COIECPKaHUS YPOKOB
s (popMUpOBaHUS y OOYYAIOUIMXCS POCCHMCKUX TPAAMLIMOHHBIX TYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUHCKOTO HMCTOPUYECKOTO CO3HAHMS HAa  OCHOBE
UCTOPUYECKOTO MPOCBEIICHHs; TOA00p COOTBETCTBYIOWIETO COJEpIKAHUS YPOKOB, 3aJaHHIA,
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 1J1s1 00CYKICHHIA;

- BKJIFOUCHUC B COACPIKAHUC YPOKOB ICJICBBIX OPUCHTUPOB PC3YJIbTATOB BOCIIUTAHUSA, UX
YUCT B ONPCACIICHUU BOCIIUTATCIIbHBIX 3a/la4 YPOKOB, BaHHTHﬁ;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHIA, OKa3bIBAIOIINX BOCIUTATEIILHOEC BO3JICHCTBHE
Ha JJUMYHOCTHb B COOTBETCTBHU C BOCHUTATCIIBHBIM HACAJIOM, HCJIBIO U 3aJa4aMH BOCIIMTAaHHA,
[IEJICBBIMH OPUCHTHPAMHU PE3YJIbTATOB BOCIIMTAHUS, PCAM3ALNI0 MPUOPUTETa BOCIMTAHHS B
y4eOHOM JeATENHHOCTH;

- IpUBJICYEHUE BHUMAHUS 00YJaIOLINXCsl K IEHHOCTHOMY aclleKTy 3Y4aeMbIX Ha ypoKax
MPEAMETOB, SIBJICHHM M COOBITUN, WHUIMAPOBAHUE OOCYKICHHH, BBICKA3bIBAHUW CBOETO
MHCHUA, BBIpa6OTKI/I CBOCTO0 JIMYHOCTHOI'O OTHOIIICHHUA K I/I3y‘-IaeMBIM CO6I>ITI/I$IM, ABJICHUSAM,
JIALAM;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH pabOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX TO3HABATENbHYI0O MOTHBALMIO, WTPOBBIX METOAWK, IHCKYCCHH, MAIOLINX
BO3MOXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpasl Y4YHUT CTPOUTHh OTHOIICHHWS W JICHCTBOBaTh B KOMAaHJE, CHOCOOCTBYET DPa3BHUTHIO
KPUTHUYECKOTO MBIIIUICHHS;

- moOyxJaeHne oOydyaromMxcsi COOJM0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHUS CO
CBEpCTHHKAMHM W TMEarOTMYECKUMH paOOTHHKAMH, COOTBETCTBYIOIIME YKIAay IIKOJIBI,
YCTaHOBJICHHE U MOJICPKKY JOOPOKETaTeNbHON aTMOChEpHI;

- OpraHu3alHi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX O0YUAIOIIMXCS
HaJl HEYCIEBAIONIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMH 00pa30BaTEeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYaIOIUMCSl COLMATBHO 3HAYMMBIA OMBIT COTPYJHUYECTBA U
B3aUMHOMU ITIOMOIIIY;

- HWHUIOUHUPOBAHUC H IOAACPIKKY HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH 06yqa10m1/1xca,
IJIAHUPOBAHUC W BBIMNOJIHCHUC HWHAWBHUAYAJIbHBIX W TPYHIIOBBIX IPOCKTOB BOCIIUTATEIHHOM
HAITpaBJICHHOCTH.



Ipunoxenue 2
Hopwmbl oneHnBaHus y4eOHOro npeaMera XuMus

OueHka yCTHBIX OTBETOB.
OtrMeTka «5» - cTaBUTCA B TOM CJy4yae, €CIU ydyallluiics IOKa3blBaeT BEPHOE IOHHMaHUE
XHMHYECKOW CYIIHOCTH pacCMaTPUBAEMBIX SIBICHHN U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
JaeT TOYHOE OIpe/ejieHHe U HCTOJKOBAaHWE OCHOBHBIX MOHATHUN, 3aKOHOB, TEOPUM, a TaKxKe
NpPaBUWIbHOE ONpEACNCHHEe XMMHUYECKHX BEJIMYMH, HMX €IWHHUIl U CIOCOOOB HW3MEPEHHs;
NPaBUJIBHO BBIOJHIET YEPTEXKH, CXEMbl M T'paUKU; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIIPOBOJKIAET paccKa3 HOBBIMH IIPUMEPAMH, YMEET IPUMEHHUTD 3HAHUS B HOBOM CHTYyalllu MpH
BBITIOJIHEHUH TPAKTHUYECKUX 33aJaHUN; MOKET YCTAaHOBHUTH CBS3b MEXAY H3y4aeMbIM M paHee
M3YYEHHBIM MaTepHalIoM MO KypCcy XMMHH, a TaK K€ C MaTepHaJioM, YCBOCHHBIM 110 U3YyYEHUIO
JIPYTUX TIPEIMETOB.
OtMeTka «4» - CTaBUTCS, €CIM OTBET YYEHHMKA YIOBJIETBOPSET OCHOBHBIM TPEOOBaHUSM K
OTBETYy Ha «5», HO JaH 0e3 WCIOJb30BaHUS COOCTBEHHOTO TIUIaHA, HOBBIX IPHUMEPOB, 0Oe€3
NpUMEHEeHHUs 3HaHWH B HOBOW CHUTyaluH, O€3 HCHOJb30BaHMSA CBS3€H C paHee HM3YUCHHBIM
MaTepHajoM, YCBOCHHBIM IIPH M3YyYCHHH JIPYTHX MPEIMETOB; €CJIM YYalIHHCs TOMYCTHUI OJHY
omMOKy WM He Oosee JBYX HEIOYETOB W MOXKET MX HCHPAaBUTh CaMOCTOSTEIBHO HWIH C
HEOOJIBIION TOMOIIBIO YUUTEIIS.
OtrMmeTrka «3» - CTAaBUTCS, €CIM YYalIMHCA NPaBHJIBHO MOHMUMAET XMMUYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTAENIbHbIE MPOOEIbI B
YCBOGHHH BONPOCOM Kypca XHMHH, HE TMPEnATCTBYIOIINE JalbHEHIIEMY YCBOEHHIO
IPOrpaMMHOT0 MaTepuana; yMeeT NMPUMEHSATh MOJyYeHHbIe 3HAHUS MPU PEUICHUH MPOCTHIX
3aJa4 C UCMOJIb30BaHUEM T'OTOBBIX (DOPMYII, HO 3aTPYyIHSAETCS MPHU PELICHUH 3a]a4, TPeOyIOIX
npeoOpa3oBaHus HEKOTOPHIX (QOPMYI;IOMyCTUN HE Ooliee OAHOW TpyOOW OMIMOKKM M JBYX
HE/I0ueToB, He Oojee OHON rpyOoil M OAHOM He rpyOoil ommOku, He Ooiee OBYX-TpeX He
rpyOBIX OMMOOK, OJHON HE TPYOOH OMMOKM M TPEX HEAOYETOB, AOMYCTHJI YEThIpE WIM MATh
HE/I0YETOB.
OtrMeTka «2» - CTaBUTCS, €CIM Yy4allWilcs HE OBJAJE] OCHOBHBIMU 3HAHUSIMU U YMEHHUH B
COOTBETCTBUHU C TPEOOBAaHUSAMHU MPOrPaMMbl U JOMYCTHJI OOJIbIIe OMMOOK M HEIOYETOB, YeM
HEOOXOINMO I OLIEHKH «3» .
OuneHka nucbMEHHbIX padoT.
OtMmeTKa «5» cTaBUTCS 32 pabOTY, BHIIOJHEHHYIO IOJHOCTBIO 0€3 OIMMOO0K U HEIOUETOB.
OtMmeTKa «4» cTaBUTCS 32 paboTy, BHIIOJHEHHYIO TIOJHOCTHIO, HO MIPU HAJIMYHMHM B HEll He Ooee
OJIHOM rpyOO¥i OMIMOKY U OJTHOTO HEJ0YETa ; He O0Jee TpeX HEA0UYECTOB.
OtMmeTKa «3» CTaBUTCS, €CJIM YYEHUK BBIIOJIHMUI NMPAaBUIBHO He MeHee 2/3 Bcel paboThl i
JOTIYCTUJT HE OoJiee OTHOU rpy0oil OMOKH U IBYX HEJ0UYETOB, HE OoJiee OJTHON IPpyOOi U OHOM
HerpyOoii ommOKu, He Oojee TpeX HErpyobIX OMMUOOK, OJHOW HErpyOooW OmMOKH W Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-MATH HEJ0UYETOB.
OTMeTKa «2» CTaBUTCS, €CITU YUCIIO OMKUOOK U HEIOUETOB MPEBBICUIO HOPMY OLEHKU «3» WU
BBITIOJTHEHO TTPaBUJILHO MeHee 2/3 Bceld paOboThI.
OneHka KOMOMHUPOBAHHBIX KOHTPOJILHBIX padoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKU
Otmetka «5» craBurcs 3a BeinonHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHue 70-89 % paboThr;



OtmeTka «3» cTtaBUTCS 32 BbinoiaHeHue 50-69%
O1MmeTKa «2» cTaBUTCA 3a BhITonHeHue menee 50%,
KpuTtepun oneHnBaHNs TECTOBBIX KOHTPOJIbHBIX Pa0doT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OIEHKH
Otmetka «5» craButcs 3a BeinoiHeHne 90-100% paboTsl.
OtMmetka «4» craBuTcs 3a BoinotHeHHE 70-89 % paboTHI;
OtmeTKa «3» cTaBUTCS 3a BbinoiaHeHue 50-69%
Ot1MeTKa «2» CcTaBUTCH 3a BhITOIHEHUE MeHee 50%,
Kputepun oneHuBaHus 3KCNEPUMEHTAIbHBIX YMEHH
(1adopaTopHbIe H NPAKTHYECKHE 3aJaHUSA).
OtrmeTka «5» cTaBUTCS ecnu paboTa BBIMOJHEHA TIOJHOCTHIO W TMPABUIBHO, CHETaHbI
MIPaBUJIbHBIC HAOTIOCHUS U BBIBOIBI;
HKCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C Y4€TOM TEXHUKH OE30MacHOCTH W MpaBWi paboThHI ¢
BelIeCTBaMU U 000py0BaHUEM;
MPOSIBIICHBI OPTaHU3ALMOHHO - TPYAOBbIE YMEHUS, MTOAJIEPKUBAIOTCS YUCTOTa pabodyero Mecra u
MOPSAJOK (HA CTOJIE, SKOHOMHO UCMOJIb3YIOTCSI PEaKTHBBI)
OtrmeTrka «4» craBUTCA eciM paboTa BBINOJHEHA MPAaBWIBHO, CHENAaHbl IpPaBUJIbHBIC
HAOJIO/ICHUST U BBIBOJBI, HO MPH TOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WJIH JOMYIICHBI
HECYILIECTBEHHbIE OIMOKH B paboTe C BELECTBAMU U 000PYI0BaHHEM.
OtMeTka «3» cTaBUTCS eclid paboTa BHITIOJHEHA MPABHIIBHO HE MEHEE YeM HAIOJIOBUHY HIIU
JIOMYIIIEHa CYIIECTBEHHAsi OLIMOKAa B XOJ€ OJKCIEPHUMEHTa B OOBSICHEHHH, B OQOpPMICHUH
paboThl, B COOJIIOJCHUM TIPaBWJI TEXHUKH O€30MacHOCTH Ha paboTe ¢ BelecTBaMH |
000py/0BaHNEM, KOTOPasi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTENS
OTrMeTka «2» CTaBUTCS €cClU JONYyLIEHBbl Oojee ABYX CYIIECTBEHHBIX OIIMOOK B XOJE:
AKCTIEpUMEHTa, B OOBSICHEHUH, B 0(hOopMIICHUU palbOThI, B COOJIOICHUH TIPaBUI TEXHUKHU O€3-
OMACHOCTH TMpH paboTe ¢ BelecTBaMU M O0OOPYIOBAaHHMEM, KOTOpBIE YYallUHCS HE MOXKET
WCIIPABHUTH JJAXKE MO TPEOOBAHUIO YIUTEIIS.
OneHka NpoeKTHBIX padoT.
OtMeTKa «5» CTaBUTCA €CIHM IeJIb YeTKO chOopMyIHpoBaHa M YyOeAMTEIbHO OOOCHOBaHA.
IIpencraBieH pa3BEepHYTHIM IUIAH JOCTHIKEHUS LEJIM IIPOeKTa. TeMa IpoeKkTa pacKphITa
MOJIHOCTBIO M MCYEPIIbIBAIOIIE.
Pabora conepkuT J0CTaTOYHO MOJIHYIO HH(OPMALIMIO U3 Pa3IMYHBIX UCTOYHHUKOB. [Ipencrasien
aHAJIN3 CUTYyallUd, CKJIAJbIBaBIIUXCS B XOJ€ padoThl, cAelaHbl HEOOXOIMMbIE BBIBOIDI,
HaMEYeHbl MEepCIeKTHBBl paboThl. PaboTa oTiMYaeTcs TBOPUYECKUM MOAXOJ0M, COOCTBEHHBIM
OpUTHHAIILHBIM OTHOIIIEHUEM aBTOpa K ujee nmpoekTa. PaboTa oTiiMyaeTcst 4eTKUM U TPaMOTHBIM
opopMIICHHEM B TOYHOM COOTBETCTBHU C YCTAHOBJICHHBIMH TIpaBWJIaMHU. BwICTyIuieHUE
COOTBETCTBYIOT TPEOOBAHUSM MPOBEACHUS MPE3CHTALIMH, OHO HE BBIILIO 32 PAMKH PETJIaMeHTa,
aBTOp BIAJEET KYyJIbTYPOH OOINEHHS C ayJUTOpHUed, Mpe3eHTalus XOpOIIO IOArOTOBIICHA,
aBTOPY YyHOAJIOCh 3aMHTEpPECcOBaTh ayaAuTOpuio. [IpOAYKT MOJHOCTBIO  COOTBETCTBYET
TpeOOBaHUSIM KauecTBa (3CTETUYEH, YAOOEH B HCIIOIb30BAaHHHM, COOTBETCTBYET 3asBICHHBIM
HEJSIM).
OT1MmeTKka «4» CTaBUTCA €CiU 11eb ChOpMYIUpOBaHa, HO He o0ocHoBaHa. [IpeacTaBieH KpaTKuid
IUTAaH JOCTHOXKCHHS IENIA TMPOeKTa. Tema MpoeKTa pacKphiTa HE MOJHOCTHIO. PaboTa comepkut
HE3HAYUTENbHBI 00beM MOAXOMAAIIEH WHPOPMAIMU U3 OTPAHMYEHHOTO YHCIA OJHOTHUITHBIX
UCTOYHUKOB. [IpeacTaBneH pa3BepHyTHI 0030p pabOTHI MO TOCTHKEHUIO IIeNieH, 3asBICHHBIX B
npoekte. Pabora camocTosTeNbHAs, JAEMOHCTPUPYIOIIAs CEPhE3HYI0 3aHMHTEPECOBAHHOCTD



aBTOpa, MPEINpPHUHSATA TOMbITKA MPEICTaBUTh JUYHBIN B3IJISA Ha TeMy IMPOEKTa, MPUMEHEHBI
BJIEMEHTHI TBOpUYeCTBa. lIpeAnpHHATHI MONBITKA OQOPMHUTH pabOTy B COOTBETCTBHU C
YCTaHOBJICHHBIMM IIpaBUJIaMH, IPUIATh €W COOTBETCTBYIOILYIO CTPYKTYpy. BbIcTymuieHue
COOTBCTCTBYIOT TpCGOBaHI/IHM MpOBCACHUA MPE3CHTAINU, OHO HC BBIIJIO 3a PaAMKH PCriIaMCHTA,
HO aBTOp HE BJAaJeeT KyJIbTypoil OOIICHHs C ayAuTOopuei (yMeHHE OTBeuaThb Ha BOIPOCHI,
JIOKa3bIBaTh TOUKY 3peHus). [I[polyKT He MOIHOCTHIO COOTBETCTBYET TPEOOBaHUIM KauecTBa
OT1merka «3» cTaBUTCA €cid 1ienb cHOpMyJIHpOBaHA HEUETKO JIMOO HE CPOpMyIHpOBaHA.
[IpencraBieHHbI UIAH HE BENET K JOCTHUKEHHUIO IEIM IMPOEKTa. Tema MpoeKTa pacKpbiTa
dbparmerTapHo. bombias dyacTe mpeacTaBiIeHHONW MH(POPMAIMK HE OTHOCHTCS K TeMe paboTHl.
AHann3 3aMEHEH KpaTKUM OIMCaHMEM XOJa M TMopsAaka paboThl. ABTOp MPOSBUI
HE3HAYUTEIbHBIN HHTCPEC K TCMC IMPOCKTA, HO HC MPOACMOHCTPHUPOBATI CaAMOCTOATCIBHOCTU B
paboTe, He UCHOIB30Bal BO3MOXKHOCTH TBOPYECKOTO IMOAX0Ja. B MHCHbMEHHON YacTu paboThI
OTCYTCTBYIOT YCTAQHOBJICHHbIE MTPABUJIAMU TOPSIOK M YETKas CTPYKTYpA, JOMYIIEHBI OIINOKH B
opopmieHnd. BpICTymieHHEe HE COOTBETCTBYET TpeOOBaHMSIM TPOBEACHUS MPE3CHTALNHU.
[IpoeKkTHBII TNPOAYKT HE COOTBETCTBYET TpeOOBaHUAM KadecTBa (ICTETHKA, YyM00CTBO
HCIIOJIb30BaHUs1, COOTBETCTBHE 3asIBJICHHBIM IIEJISIM)
OueHka yMeHUil peliaTh pacuyeTHbIe 3a1a4M.

OTMeTKa «5» CTaBUTCS €CIU B JIOTHUECKOM DPACCYKIEHUU U PEUICHUH HET OIHUOOK, 3aaada
peleHa panroHaIbHBIM CIIOCOO0M;
OtrMeTka «4» CTaBUTCS €CIM B JIOTMYECKOM PACCYKICHUM U PEUIEHMM HET CYIECTBEHHBIX
omuOOK, HO 3a7auda pelieHa HEepalMOHAIBHBIM CIOCOO0M, WIHM JOMYIIEHO HEe Oolee ABYX
HECYIIIECTBEHHBIX OIIMOOK.
OtMeTka «3» CTaBUTCA €CIU B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTyIIIeHA CYIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacueTax.
OtMeTKa «2» CTaBUTCSA, €CIH UMEIOTCS CYIIECTBEHHBIE OLINOKHU B JIOTHYECKOM PACCYKIECHUU U
B pPELLIECHUH.

OueHka yMeHH# peliaTh IKCIEPUMEHTAIBHBIE 32/1a4H.
[Ipu oueHke 3TOr0 yMEHHUs CIEAyeT YYUTHIBATh HAOMIOJCHUSA YUUTEIsl U TPEAbSBIsIEMbIC
yqamuMmces pe3yJibTaThbl BBIITOJIHCHHAS OIBITOB.
OTMeTka «5» CTAaBUTCS €CIM TUIAH PEIICHUs 3aadll COCTABJICH MPAaBUIBHO, OCYIIECTBIICH
nof0op XMUMHYECKHX PEaKTHUBOB M OOOpYHOBaHHUSA, JAHO IOJHOE OOBSCHEHHE M CHeTaHbl
BBIBO/IBI.
OtMeTka «4» CTaBUTCS €CIM IJIaH PEIICHHs] COCTAaBJIEH MPaBHJIBHO, OCYIIECTBJIEH IMOA00D
XUMHYECKHX PEaKTUBOB U 00OpYyIOBaHUS. JOIMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLIMOOK
(B OOBSICHEHHMH U BBIBOJIAX ).
OtMeTka «3» CTaBUTCS €CIH IUJIAH PEIICHHS] COCTABJIICH MPABHIIBHO, OCYIIECTBICH IMOA00D
XMMHUYECKHX PEaKTUBOB U 00OpYJOBaHUS. JONYIICHA CYIIECTBEHHAs OIIMOKAa B OOBSICHEHUH U
BBIBOJ1AX.

OTMeTKa «2» CTaBUTCS €CIU JIOMYIIEHBI ABe U Oosee omMOKH (B IJIaHE PELICHNS,
B ITOA00pPE XUMHYECKUX, PEaKTUBOB M 000PYIOBaHUS, B OOBSICHECHHH U BHIBOJIAX ).
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