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INOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pazpadoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit deneparnuu, peaqnu3yOIMHUX
OCHOBHBIE 00pa3oBaTeibHBIC MPOTPAMMBI, U OCHOBHBIX MONOXEeHUH «CTpaTeruud pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 Oo0Ien
CTpaTeruy OOyYCHHsI, BOCHUTAHMS U Pa3BUTHUS OOyUaIONIUXCS CPEICTBAMU y4eOHOTrO MpeamMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENel, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBIITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0pa3oBaHUsA. IJTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00y4aroIIMXCs Ha YPOBHE CPEIAHETO
o0miero oO6pazoBaHusl CpeACTBaAaMH y4eOHOTO IMpeaMeTa «XUMUs», Colep:KaHue U MOCTPOCHUE
KOTOPOTr'O OIPEACNICHbl B IpOrpaMMme MO0 XHMHUU C Y4YETOM CHEeUU(PUKA HAYKH XUMUH, €8
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MATEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEr0 OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0cOOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJabTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarolieM MUpPE KaK O €IWHCTBE MPUPOIBI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSI B3aUMOCBS3HU
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHo B3aUMOJECHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJaa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJlaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PEIlIeHUE TI0OANbHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBBS.

B coorBercTBUM C OOmIMMM IeNIMU M NPUHIOUIAMH CpeIHEro oouiero oodpazoBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydarouuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMH TpeaMeTa «XUMUsD» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xuMus» 1 «O0I1as 1 HEOPraHUIECKask XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUS KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM



3HaHWHN W3 00IIel XMMHH) M OpraHndeckord xumun. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «O0mast 1 HeopraHuuecKas
XUMUS» cHOpMUPOBaHA B IIpOrpaMMme MO XMMHH Ha OCHOBE CHCTEMHOTO MOJX0/a K U3YUYCHHUIO
y4e0HOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHA Ha
OnpeAci€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCTUHEHUM, a
TaKK€ Ha YpPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEIACTABICHUN O CTPOCHUM BEIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBaX MAIOTCS B PAa3BUTHU — OT YTJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckod XUMHUHU IOJIyYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOM CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHS TEOPETHUSCKHA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYEeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3UPYIOUICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHsercss B kKypcax 10 wum 11 kiaccoB naieMEHTaMu  COJCp)KAHHS, HMMEIOIUMU
KyJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbLHOU U
MPAKTUYECKON JEesTebHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpPYECTBA B O0OJIACTH TEOPUHU U MPAKTUYECKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(DOPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYyaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3adad. B 1enom coxepxanue
y4eOHOro TpeMeTa «XUMHUs» TaHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaroIIUXCsl MUPOBO33PEHUECKON OCHOBBI JJisi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUaIOB.

B maHe pemnenus 3amad BOCIHMTAHUSA, Pa3BUTHUS U COIMATU3ALUU  O0YyYarOIIUXCs
MPUHATBIE MPOTPaMMON IO XMMHH TOIXOJbI K OMPENENECHUIO COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHUS MPoOJieM, MONCKa, aHAIN3a 1
00paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHsI OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaKk Ha ypOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPH  ONPEACICHUH  COJEPKATeIbHON
XapakTePUCTUKU LEeJed H3y4YeHHs MpeaMeTa HampaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHME OCHOB XHUMHUYECKOM HAayKHM Kak 00JiacTu



COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW MEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETICHUIO LIeJIEH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE OIPABJAHHBIM.

CornacHO J1TaHHOM TOYKE 3pEHUs IVIABHBIMM LEJIIMHU HU3Y4YEHHUS IpeaMmeTra «XHMHA» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHINECH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI W TEOPUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX JUIsl MIPUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUYECKUX SIBJIEHUI, UMEIOIIHUX MECTO B IIPUPOE, B IPAKTUYECKON U
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€JEH U 3a7a4 U3y4eHHUs MpeiMeTa B
porpamMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU
B CHCTeME cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs oO0yuyeHus,
OPUECHTHPOBAHHOM Ha TOATOTOBKY BBINYCKHHKAa 0O0II€00pa30BaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOT'O MOJYYEHHS] 3HAaHUN U NPUMEHEHUS UX B peajbHOU XU3HU Ui pEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBa3u ¢ aTUM npu wu3yyeHHM IpeaMera «XHUMMsD JOMUHHUPYIOLIEE 3HAuYEHUE
nproOpeTaroT TakKue LEeNu U 33aauu, KakK:

ajanTauus oOydYaromIMXCsi K  YCJIOBUSM JUHAMHUYHO  pPa3BUBAIOLIETOCS  MHpa,
(GbopMHpOBaHHE MHTEIUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MpPHUHSTHIO TPAMOTHBIX PpEUIEHHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCS KIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEPCATIbHOE 3HAYCHUE JUISl PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELIeHUs MpolieM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOTUMBIX UIsi MPUOOpPETEHHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMHH, a TAKXKE I OLIEHKH C
MO3UIMI IKOJIOTNYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPTraHn3M YeJIOBEKA U IPUPOJIHYIO CPELdY;

pa3BUTHE [T03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTUH JIJIsl IOMCKA U aHAIK3a y4eOHOH M HayYHO-IOMYJIApHON MH(POPMAILIUH XUMUYECKOTO
COJIepKaHus;

dbopMHpOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IJIAHUPOBAHUU U ITPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcsi yOexXIEHHOCTM B TyYMaHHUCTHUECKON HaIpaBIEHHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  palOHAIBHOTO
MIPUPOIONIOIL30BAaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYpCcOB M COXpPaHEHUs MPHUPOJHOTO



paBHOBECHs, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE NMPUOOPETEHUS OIBITA MCIIONB30BAHMS MOTYYCHHBIX 3HAHUU JJIST TIPUHSATHUS
IPaMOTHBIX PEICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B yuebHoM mnaHe cpemaHero obmiero odpa3zoBaHus mpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB IpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

OO0miee 4nCiIO 4acoB, OTBEAEHHBIX ISl U3YyUYECHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHus, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYECHUU
HOBBIX BEILIECTB U MaTepuaiioB. Teopus CTpoeHUs: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (DOPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  HomeHknartypa
OpraHMYECKUX COEIMHEHUN (CUcTeMaTuyecKkas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX MpEBpalllEeHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHWE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHNs1), HaX0XKJICHUE B IPUPOE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), IOy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyragauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINN NPEJCTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIIeBOJOPOAOB. [IpupoHbIii ra3 U MomyTHbIe HEQTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BELIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» n «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJIyYEHHUE ITWICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).




Kucjiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PHU3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHHe. BogopoiHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIIMKOIb W TIHUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJecTBUE CO IETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peakiys Ha
MHOrOaTOMHbIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpnerunpl M Kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XMMHYECKHE CBOMCTBa (peaklUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHast U YKCyCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
TepudUKalMM), MOoITydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeicTBue.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

YTneBopl: coCTaB, KIIACCH(PHUKAIMS YTIACBOAOB (MOHO-, TU- U TToJucaxapubs). [moko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoicTBa (B3ammoneiictBue ¢ rugpokcugom meau (1), oxucieHne aMMHA4YHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHble nonumepsl. CTpoeHue Kpaxmaia U IeJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaia (TMIpoJn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YeHMs BEIIECTB M MX MpPEBpallleHHid: NpOBEJeHHE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MulepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIECTBAa WJIM NPOAYKTa pEaKklMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKILINN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
amMHHOKUCIOT. [lentuapt.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIINK Ha OCJIKHU.



DKCrepUMEHTAIbHBIE METOJIbI M3YYEeHUs BEIIECTB M WX IPEBpALICHUI: HaOIIOIeHUE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEPU3ALUH, CpEelHss MoJeKylsipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIHs U MOJIMKOHICHCAILINS.

DKcrepuMEeHTabHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAy4YHBIA (DaKT, TUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KilaccupuKalus, TM[ePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®uszuka: MaTepusi, JHepPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoOrHs: MUIIEBBIE TPOIYKThI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPETapaThbl, MaTePUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacmpezienieHus: SIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u llepuommyeckas cucrema Xxumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyeckoro 3akoHa u [lepuoamueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. V1. MenzaeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMoJIsIpHasl W TOJSApHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHHsS KOBaJCHTHOMN
XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.



[TonsiTue 0 gucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBas J0Jist
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHWyeckux coeauHeHuid. HoMeHkIaTypa HEOPraHMYEeCKUX
BEIIECTB. ['€HETHMYECKAass CBSA3b HEOPraHMYECKHUX BEIUECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJlaccam.

Xumnueckas peakuus. Kiaccupukanuss XMMHUYECKUX pEaKIUil B HEOPraHUYECKOH U
OPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIlCHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIUSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pas3MyHbIX (akTopoB. OOpaTHMBbIC pPEaKIIMH.
Xumuyeckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DnekrponuTryueckas auccoruanus. CuwibHble u ciadble 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3yYEHMsS] BEUIECTB M UX MPEBPALECHUN: JEMOHCTPALIMS
tabmuiy «lleprogunueckas cucrtema xumudeckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNIed KPUCTAUIMYECKHX PEImETOK, HAOII0JeHHe ¥ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIeJIEHUE CPellbl PAaCTBOPOB BEILECTB C NMOMOILIBIO YHHUBEPCAJIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pasnuyHbIX (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKIIUM».

Pacuérnnie 3agaum.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuy€Thl C UCMOJIBb30BAHUEM MTOHSATHS «MACCOBAsl 10JIs BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKHX
anementoB J[. U. MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha MPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XVMHYECKHE CBOWCTBA BAKHEUIINMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB ¥ UX COCIUHEHUM.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOiue
dbuznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMpsHKEHUH
METaJIJIOB.

XVUMUYECKUE CBOICTBA Ba)XHEWIIMX METAJIOB (HATPHUH, Kajuii, KalblWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHenre MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIBI HW3YUYEHHUS BEIIECTB U HX TMPEBPALICHUN: HU3YUCHHUE
KoJueKuu «MeTalmapl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEPUMEHTAIbHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYeH, KaueCTBEHHBIE
peakIny Ha KaTHOHBI METAJIOB).

PacuérHrie 3amaun.

PacuéTer mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WU 00BbEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIMHU BEUIECTB, pacdérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.
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XuMHuA 4 KH3Hb

Ponp xumuu B 00€CIiedeHUH 3KOJIOTUIECKOM, SHEPreTUIECKON M THINEBON 0€30MacHOCTH,
pa3BUTHUM MeAuUMHBL. [loHATME O Hay4yHBIX METOAAaX IMO3HAHMUSI BEIIECTB M XHUMHUYECKUX
peaKuui.

[IpenacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX [POMBIIIICHHOTO TOJYyYCHHS
Ba)KHEUIIINX BEIIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKLUHMOHHBIE MaTepHaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHUANIbl I SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMUs U 30pOBbE 4YENOBEKa: MpaBUJa HMCIIOIb30BaHUs JIEKAPCTBEHHBIX IPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXOpeIMETHBIX CBSI3CH MPU U3YYEHUHU OOIIeH U HEOPraHUYECKOW XMMHH B
11 kyacce OCyIECTBISCTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSTHM, SBJISIOIUXCS CUCTEMHBIMH JJIsi OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
UK.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHajus3, CHHTE3, KIIaCCHU(UKALUS, MEPUOJNYHOCTb, HaOJII0JICHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIe, TOILTUBO, PECYPCHI.

TexHomorus: XUMHYCSCKas MIPOMBIIUIEHHOCTb, METAJLTyPTrHs, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepUalIoB, CEIIbCKOXO031CTBEHHOE IIPOU3BOJICTBO, MMUIIEeBas
MPOMBIIIUICHHOCTh, (papMalieBTHYECKasi MPOMBIIIICHHOCTh, TMPOU3BOJCTBO KOCMETUYECKUX
[IpEaparoB, MPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESTEILHOCTHBIN MTOIXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIONIUMUCS POCCUHCKON TPKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEH JESATENIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JImdHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMera «XHUMHsD IOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TPaXXTAHCKOTO OO0IIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMHU ITOBEICHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJIICHHS
JMYHOCTH 00YYarOIIIXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMUPOBAHHOCTH
ONbITa IIO3HABATENIbHOM M TNPAKTHMUECKON JAESITENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOMOPSIJIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOPMAaX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITTOJIHEHHH XUMUUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
MIPU aHAJIM3€E PA3TUYHBIX BUJIOB YUECOHOU JEATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAayYHOMY HACICAHI0 OTEYECTBEHHOM
XUMUH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOTIOJACHUI,
KPOTOTJIMBBIX DKCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIONIEM aHAIIU3€
nH(OpMAIUK O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, THYECKOTO MTOBEICHHSI;
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CIIOCOOHOCTH OIICHMBATh CHUTYyallMd, CBS3aHHbIE C XWUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHHUs, OPUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO0 M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBaMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYIOBOU JIEATEIbHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIKNX 30POBbIO U )KU3HU JIFOJIEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha aKTHMBHOE YYacTHE B pPEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil Pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBOKEHUS K TPYY, JIIOJAM TPYJa U PE3YIbTATaM TPYIOBOM JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATbHOM TpaeKTOpHUH OOpa3oBaHMs,
Oymymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEH 00I1IeCcTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTHUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YWsl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJIbTYpbI, OIMBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

MOHWMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKAIOIEeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pEeIIeHNH TPOOJIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJii COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3zbl MaTepuaibHOU
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KyJbTYPBI, PEIICHUH II00ATBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHCBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIHIIMHBI,
00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTMYEeCKH KOM(POPTHOM KM3HU KaKIOT0 WieHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMaHHS CYIIHOCTH METOJOB IIO3HAHMS,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOAAIINX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (l)aKTOB U UMCHOIIINXCA TaHHBIX
C IICJIBIO MOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIeIOBATEIILCKON ACSITELHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHHﬁ II1I0 XHUMHHU B COOTBCTCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B paIMUHBIX cdepax mpodecCHOHATHHOU
JIEATENHHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUIs1 (POPMHPOBAHUST MHUPOBO33PEHHUS OOYUAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, Hay4yHbI (akT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHue, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpcallbHble ~ yueOHble  JAeHcTBHS  (TO3HaBaTebHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TIPAMOTHOCTH H
COLIMAJIBHOM KOMIETEHIIMH 00yUaroIInuxcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl ~ MCIOJb30BaTh  OCBOCHHBIE  MEXAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH YYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh U aKTyalM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpEACIATh LEIN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHUTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILIUIEHHUS — BBIIEIATH
XapaKkTepHble TPU3HAKK TOHSATHM W yCTaHaBIMBAaThb WX B3alMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS M KPUTEPUHU I KJIacCU(UKALIMY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTAaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUacMbIMU SIBJICHUSIMU;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIC, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakuuud — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HAa3BaHHbBIE MOJEJbHbIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynaMpoBaTh €M U 3aJauyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUCHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IM4YHBIX HCTOYHUKAX HHpOpMauuu (HAYyYHO-TIOMYJIsipHas
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NPH IOHCKE U OTOOpe
uH(popMaluu, HE0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (POPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpeACTBAa INpU paboTe € XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMBI B XOJie JHallora W/ JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IMOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TIPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO MpoekTa M (OPMYJIHUPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTb,
onpezenss €€ UeNU U 3aJladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
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npeylaraéMblii alrOpUTM JIEHCTBUN NPU BBIOJHEHUU Y4E€OHBIX M MCCIIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEIICHHs C YUYETOM IMOyuYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYWIECTBIIAATh CAMOKOHTPOJb CBOECH [JEATCIBHOCTM HAa OCHOBE CaMOAaHalU3a U
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUST U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelIeHHs MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJET,
(GyHKIMOHAIbHAS TpyNNa, paguKai, U30Mepus, M30MEepbl, FOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOAbI, KACIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMUECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllUe B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€301aCHOM MCIOJIb30BAHNHU BaKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COECTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEILECTB
Y YPaBHEHHUH XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUISL WILTIOCTPALMKA UX XMMHYECKOTO Y POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YyrneBoJopopbl, KHUCIOpOJ M a30TCOACpXKAlle  COEIUHEHMs, BBICOKOMOJIEKYJIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA No cucremarndeckoi Homenkinatype (IUPAC), a Taxxke
IOPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, IIIOKO03a, (PPyKTO3a,
Kpaxmall, 11eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BemectB A. M. bytiepoBa miis oOBbSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;
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c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTPOCHUE, (QHU3UYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENICH PA3TUYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeHszomn,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJI, aleTaabAeTH, MypaBbUHAsI U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMU YPaBHCHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHKH YTJIEBOJAOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKHM M MPAKTUUECKOe NPHUMEHEHUE
IPOJIYKTOB MEPEepPadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOYKTOB PEaKLUu);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XWUMUU MPH M3YYECHUH BEIIECTB U XUMHUYECKHX SIBICHUMN
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUX, CBSI3aHHBIX
C BEIIECTBAMU U MX IPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHUMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyUYEHUE HTHIICHA U HU3YUYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKUX BEIIECTB, JACHATypamus OEIKOB NpHu
HarpeBaHuU, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalieHny C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHHEM, NMPECTABIATh PE3yJIbTaThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3almucu YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nHopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMOaTh TMpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B LENSIX COXPAHEHHs CBOErO 370POBbS U
OKpY XaroIiel MPUPOJHON Cpelbl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBbI
OTIpeNIeNIEHHBIX OPTaHWYECKUX BEIIeCTB, MOHMMAas cMbica mokasatens [1JIK, mosicHsATh Ha
npuMepax CcrocoObl YMEHBIIECHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi 00y4YarolIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHH;,

JUISL  CIETBIX W CHA0OBUASIIMX OOydYaloImIUXCs: yMEHHE HCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gpopmyit.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAYYHOW KAapTUHBI MHpaA, PO XMMUU B TO3HAHWUU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOM IS
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pellleHusT TPAaKTHUYECKUX 3aJad M HKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAas, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  IJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM SI3bIK XHUMHMHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalue B OCHOBE I[IOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJIICHHH,
(akToJIOrMYecKre CBEJCHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUH M OE3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATUH, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas,
YIJEKUCIBbIA Ta3, aMMHUaK, raméHas M3BECTh, HErali€Has W3BEeCTb, NUThEBAas COJa, MUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHUSX PA3TUYHOTIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BelllecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMIH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIlIe coeIMHEeHUH (IIPOCThIe BEUIECTBA — METAJLIbI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBbIE THAPOKCUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenpneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATU3UPYIOIIYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH,

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 31eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MenieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUECCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XMMHMYECKHUX D3JIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam Ilepuogudeckoil cucreMbl XuMuueckux snementos . M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYECKUMMH BEIIeCTBAMM C TIOMOILIBIO YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
nmpu3HakaM (YHCIy W COCTaBy pEarupyronmx BEHIECTB, TEIIoBoMy d(QekTy peakuuw,
U3MEHEHMIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YJaCTUIO KaTallu3aTopa);
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c(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPAaBHEHUs PEaKLU pa3IMYHbIX THIIOB, OJHbIE
U COKpaIlEHHBIC YPaBHEHHUS PEAaKIMH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
pEaKLMU UAYT IO KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KadeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OIBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLIHOCTb OKUCJIHUTEIBHO-BOCCTAHOBUTEIbHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHPOBAHHOCTb YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepPHU30BaTh XHWMHYECKHE IIPOIECCHI, JIeKAIIHe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEHHs CEPHOM KHMCIOThI, aMMHAKa, a Takke cOPMUPOBAHHOCTh
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPoOJIeMax XMMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C MCIOIb30BAaHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB 10 MU3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIUM BEIIECTB, TEIUIOBOrO 3(pQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XUMHMUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAEICHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHUBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HPaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOTO OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbdar-, kapOOHaT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agad no teMam «Mertamasl» U «Hemeramnabsl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, NIPEICTABIAThH
pe3yabTaThl XMMHUYECKOTo 3KCIIepUMeHTa B (opMe 3aluCH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYI0O HH(OpMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pOBbsS U
OKpYXaroIlel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMasl cMblci nokazatens [TJK, nmoscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUI OOYYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUI;

JUIS CJENbIX W ClHa0OBHIAMIMX OOYyYaroIIMXCS: YMEHHE MCIIONb30BaTh pelbedHo-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu XumMuyeckux Gopmy.
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10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE JeSITeJILHOCTD YUYHTEJIS ¢
HaumenoBanue N
° A31CIIOB I TeM K 0 (undposbie) yueToM padoueid
OHTPOJIbHbIE aKTHYecKue
n/n E OrDAMMEL Bcero 6 p P p odpa3oBaTe/ibHbIE NporpaMmbI BOCIUTAHUSA
aboThI ThI
porp p pabo pecypcsl
Pa3znen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM
[ToOy>xnenue 00y4aromuxcs
coOroaTh Ha ypoke
OOLIePUHSATHIE HOPMBI
MOBEJICHUS, TpaBWiIa OOIICHUS
co CTapUIIMHU
(memarornuecKuMu
paboOTHUKAaMHU) U CBEPCTHUKAMHU
(oOyyaromMMucst),  MPUHIUIIBI
. y4eOHOM TUCIUTLTAHBI u
IIpenmet oprannueckoin
CaMOOpPraHU3aIlNN;
xumuH. Teopus CTpoeHUs
bubnuorexa [JOK MIPUBJICUCHUE BHUMAaHHUS
1.1 OpPTraHUYeCKUX 3 ]
- https://m.eds00.ru/7f41a636 oOy4aromuxcs K IICHHOCTHOMY
COEAMHCHHH A. M. acTeKTy M3y4aeMbIX Ha ypoKax
bytneposa yv y yp
SBIICHUH,  OpraHm3amus X
paboThI ¢ MOTy4yaeMol Ha ypoKe
COLUAIIBHO 3HAYMMOU
uHpopmanuei —
WHUITUUPOBAHUE ee
o0cyxeHus, BBICKA3bIBAHUS
00yJaronMMUCS CBOETO MHEHUS
o ee TOBOAY, BBIPAOOTKHU
CBOEr0 K HEW OTHOLIEHUS
Hroro mo pazgeny 3



https://m.edsoo.ru/7f41a636

20

Pazjen 2. YrieBoaopoabl

21 [Ipenensubie 2 [ToGyxnenue 00yJaromuxcs
YTJIEBOIOPOAbI — alIKaHbI coOmroaTh Ha ypoke
Henpenensabie OOIICTTPUHATHIC HOPMBI

2.2 YTJIEBOJIOPOIbI: AJTKCHBI, 6 1 TIOBE/ICHHS], NPaBUIa OOLICHUS
QJTKA/TMCHBI, ATKUHBI co CTapIIIMHU

’3 ApOMaTHYeCKHe , (memaroruuecKuMu

- YIIEBOOPOIEI pabOTHUKAaMHU) U CBEPCTHUKAMH
(oOyyaromumucsi), MPUHIUIIBI
y4ueOHOMI JUCHUTITAHBI u
CaMOOpPraHu3alnu;
bubnmoreka [JOK MIPUBJICUCHHUE BHUMAaHHUS
https://m.eds00.ru/7f41a636 = oOydarommxcsi K IICHHOCTHOMY
acTeKTy M3y4aeMbIX Ha ypoKax
[IpupoaHble HICTOUHUKHU ABJICHUH,  OpraHM3alus — HX
2.4 YTIEBOIOPOAOB U UX 3 1 pabOTHI ¢ MOJTyYaeMoii Ha ypoke
nepepaGoTKa COLIMAJIBHO 3HAYUMOM

uH(popmanuen —
WHUIUUPOBAHUE ee
o0CcyxaeHus, BBICKA3bIBAHUS
00yJarouMMuUCsS CBOETO MHEHUS
o ee TOBOAY, BBIPAOOTKHU
CBOErO K HEW OTHOLICHUS

Wroro no paznery 13

Paznen 3. Kuciopoaconepskanue oprannieckie coeJuHeHust

3.1 Cnuptsl. @enon 3 [ToOy>xnenue o0y4aromuxcs
Anbpernasl. Kap6oHoBBIE cobmoaTh Ha YPOKe

3.2 kucioThl. CIIOKHBIE 7 1 bubnuorexa [IOK OOIIEeNTPUHATHIE HOPMBI
>hupsI https://m.eds00.ru/7f41a636 moBeneHus, TpaBuia OOIICHUS

co CTapUIMMHU

3.3 YrieBos! 3 1 (megaroruyecKuMu
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Hroro no pazneny 13

Pasnea 4. A3orcoaepskanue OpraHu4ecKue CoeJUHEeHHUs

41 AMUHBI. AMUHOKHCIIOTEL. 3
' benku

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

pabOTHUKAaMHU) U CBEPCTHUKAMHU
(oOydJarommmMucs),  MPUHITUTIBI

y4eOHOM JCTIUTUTAHBI "
CaMOOpraHU3aIHH;
MPUBJICUCHHE BHUMAaHUs

00ydJaroumxcs K HEHHOCTHOMY
ACIICKTY H3Y4YaCMbIX Ha YpOKax
SBJICHUI,  OpraHu3auus  ux
paboThI ¢ MOTy4YaeMoOl Ha ypOKe

COLIMATILHO 3HAYUMOU
uH(popmanuen —
WHUIUUPOBAHUE ee
o0cyxaeHus, BBICKA3bIBAHUS

00y4YarOIUMHUCS CBOETO MHEHHUS
0 €€ TOBOAY, BBIPAOOTKH
CBOET0 K HeWl OTHOIICHUS

[ToOy>xienue o0y4aromuxcs

co0u01aTh Ha ypoke
OOLIeNPUHSATHIE HOPMBI
NIOBE/ICHUS, TpaBWiIa OOIICHHUS
co CTaplIMMHU
(Terarorn4ecKuMH

pabOTHUKAMH) U CBEPCTHHUKAMHU
(oOyyaromumucsi),  MPUHIUIIBI
y4eOHOMH JUCHHUIUINHEI U
CcaMOOpraHu3aInH;

MIPUBJICUCHHE BHUMAaHUS
00yyaromuxcst K IIEHHOCTHOMY
acleKTy M3y4aeMbIX Ha YypoKax
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ABJICHUM,  OpraHm3anus  MX
paboThI ¢ MoTyyaeMol Ha ypoKe
COLUAJIBHO 3HAYMMOU
uHpopmaruein —
WHULIMUPOBAHUE ee
o0cyxeHus, BBICKA3bIBAHUSA
00y4aronMMucs CBOETO MHEHUS
Mo ee TOBOAY, BBIPAOOTKH
CBOETr0 K HEM OTHOILLICHUS

Uroro no pazneny

3

Pa3pnen 5. BeicOKOMOJIeKY I pHbIE COCIUHEHUS

ITnactmaccel. Kayuyku.

51 Bosmokua

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

[ToOy>xnenue o0y4aromuxcs

coOroaTh Ha ypoke
OOIIETTPUHATHIE HOPMBI
MOBEJICHHSI, TpaBHia OOIIEHUS
co CTapIIUMHU
(memarornuecKuMu

paboOTHUKAaMHU) U CBEPCTHUKAMHU
(oOyyaromuMucst),  MPUHIUIIBI

y4eOHOMI TUCIUTLTAHBI u
caMOOpTaHu3aINH,
MIPHUBJICYCHHE BHUMaHUs

00yJaromuxcsi K IEHHOCTHOMY
aCTeKTy M3y4YaeMbIX Ha YypoKax
SBIICHUH,  OpraHm3amus X
paboThI ¢ MOTy4yaeMol Ha ypoKe
COLUAIIBHO 3HAYMMOU
uHpopmanuei —
WHUIIMAPOBAHHE ee
0o0CyXIleHUsI,  BBICKAa3bIBAHUS
00yJarOMIMMHUCSI CBOETO MHEHUS
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

34

0 ee¢ TOBOAY, BBHIPAOOTKH
CBOETO K HEH OTHOLICHUS
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11 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE JesiTeIbHOCTD YYUTEJISl C YUETOM
HaumMmeHoBaHue N
Ne A3CIIOB H TeM K n (undgposbie) padoueii mporpamMmbl
n/n f[ OrDAMMBI Bcero Oﬁﬂ TPOJLHBIC %aKTquCKHe o0pa3oBaTejibHbIE BOCIIMTAHUS
a00ThI a00ThbI
porp pabo pabo pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBbI XUMHH
CtpoeHune aToMOB. [ToOyxnenue 0o0y4aromuxcs
Ilepuonnueckuit coOIro1aTh Ha YPOKE OOIIETIPUHSTHIE
3aKOH U HOPMBI TTOBEICHUS, npaBuja
1.1 [Tepuoanueckas 3 oO01IeHust co CTapUIMMHU
CHUCTEMa XMMUYCCKUX (meparormdyeckuMu paOOTHHKAMHU) W
anemenTos /I. 1. CBEPCTHUKAMH (oOyuarormmmucs),
MeneneeBa MPUHIMIBI y4eOHOW NUCHUTUIMHBI U
CaMOOpraHU3alINH; TIPUBIICUCHHE
Lo Crtpoenue BemecTna. . Bu6miorexa LOK BHI/IMaII)-II/IH 06’ anOHII;IXCH :
: Muoroobpasue https://m.eds00.ru/7f41a636 y
BEIIECTB [IEHHOCTHOMY acCIeKTy H3y4aeMbIX
Ha ypOKax SIBJICHUN, OpraHu3alus ux
paboTel ¢ TOJydyaeMol Ha ypoke
COLIMAJIbHO 3HAYMMOW MH(popManueit
1.3 XVAMHAYECKUE PeaKIHH 6 1 1 — WHULUHPOBAHHE €€ O0OCYXKICHHUSL,
BBICKA3bIBAHUS oOydJaronMucs
CBOEr0 MHEHUA 10 €€ TOBO.Y,
BBIPAOOTKHM CBOETO K HEW OTHOIIICHHSI
Wroro no paznery 13
Paznen 2. Heoprannueckasi XuMus
2.1 Merasist 6 1 [ToOyxnenue 00ydJaronuxcst
2.2 Hemerasmibt 9 1 1 bubnmoreka [JOK coOMI0aTh Ha ypOKE OOMICTIPHHSTHIC
CBs13b https://m.edsoo.ru/7f41a636 HOPMbI noBeeHu, HpaBuJia
2.3 2 o0mEeHns co CTapUINMHU

HCOPraHNMYCCKUX U
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OPraHUYeCKHUX
BEILIECTB

(memaroruyeckuMu pabOTHUKAMH) U
CBEPCTHUKAMHU (oOy4arommmucs),
MPUHIUIBl yYeOHOW NUCIMIUIMHBI U
CaMOOpTraHU3aIHH; IpUBJICYCHUE
BHUMAaHHUS o0yyaromuxcs K
[ICHHOCTHOMY AaCIIeKTy H3y4YaeMbIX
Ha ypOKax sIBIICHUH, OpraHu3anus ux
paboThl C TONy4aeMoil Ha ypoke
COLIMAJIEHO 3HAYMMOHW MH(pOpManuei
— WHHULUHPOBAHHE €€ OO0CYKICHHS,
BBICKA3bIBAHHSI 00y4aromuMucs
CBOEr0 MHEHHS II0 €€ TIIOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS

Hroro no pazneny

17

Paszgea 3. Xumusd " s;Ku3HbL

3.1

XUMHS U KU3Hb

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

[ToOy>xnenune o0yyaromuxcs
co0Jr0/1aTh HA YPOKE OOIIECTIPUHSTHIC
HOPMBI MOBEJICHMUS, npaBuia
oO1IeHus co CTapUIMMHU
(memaroru4eckuMu pabOTHUKAMH) U
CBEPCTHUKAMH (oOyyarormmmmcs),
MPUHIUNBl y4eOHOW NUCIMIUIMHBI U
camMoOpraHu3aluu; MIpHUBIICYCHUE
BHUMAaHMS oOyyarormuxcs K
[EHHOCTHOMY aCIMeKTy H3y4aeMbIX
Ha ypoKax sIBIICHHH, OpraHu3anus ux
paboTel ¢ TONydyaeMol Ha ypoke
COLMAJIBHO 3HAYMMOM MH(pOpManuei
— WHUIMHMPOBAHUE €€ O00CYXICHMS,
BBICKa3bIBaHUS 00yYaromuMucs
CBOETO MHEHMsI IO €€ TOBOAY,
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BBIPAOOTKHU CBOETO K HEH OTHOILICHHS

Uroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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IMPHUJIOKEHHUE 1. OCOBEHHOCTH ONEHKU ITPEJIMETHbBIX PE3YJIbTATOB

Bun xoHTpoIs HA ypOKe 3aBUCHUT OT 3Tara o0ydeHus. B cBs3M ¢ 3TUM, BBIACISIOT:
—IIpenBapuTenbHbII KOHTPOIIb
—Tekyluii KOHTPOJIb
—Temarnueckuii KOHTPOJIb
—HTOroBBIi KOHTPOJIL

IIpexBapuTeJBbHbINA KOHTPOJIb
[Ipu mepexone K HM3Y4YEHHIO HOBOM TEMbl WM pa3jieia YUUTEI0 HEOOXOIMMO ONpEeIeuTh,
KaKMMU 3HAHMSIMUA U YMEHHsIMH oOydarommiicst yxe obaanaer. LIeHHOCTh Takoro BHJ1a MPOBEPKU
MPOSBIISICTCS B OINpPEAETICHUH BOMPOCOB, KOTOPBHIM HYXHO OyJIeT YAETUTh MOBBILICHHOE
BHUMAaHHUE.

TemaTu4yeckuii KOHTPOJIb
OH npoBOAMTCS NOCIIE U3YyUEHUsI HOBOW TEMbI WJIU pa3/iena, B OCHOBHOM, Ha YPOKaxX KOHTPOJIS U
KOppEeKLMY 3HaHUM. [ 1aBHas 11€71b —10ArOTOBUTH 00YYAIOIIUXCSI K UTOTOBOMY KOHTPOJIIO.

HUToroBnlii KOHTPOJIb
B koHile yueOHOro rojga M Iocjie OKOHYaHUS OIpeNeIEHHON CTYNEHU OOydeHUs MPOBOAUTCS
UTOTOBBIA KOHTPOJIb. [10 ero pesynbpTaram onpenensioT CTeleHb OCBOCHUS yUeOHOU MPOrpaMMBbl
3a roJl WJIA HECKOJIBKO JIET.

Tekymuii KOHTPOJIb YCHEBAEMOCTH—ITO CHCTEMAaTHYeCKas IIpOBEpKa 3HaHUI
oOyyaromuxcs, KoTopasi MPOBOAUTCS IENarori4eckuM paOOTHUKOM Ha y4YeOHBIX 3aHATHUAX B
COOTBETCTBUU C 00pa30BaTeIbHONW MporpaMMmoi (TeKylee OICHUBAaHHE, KOHTPOIbHBIE U
CaMOCTOSITENIbHBIE Pa0OTBI, B TOM 4YHCIE, AaJMUHHCTPATUBHBICE KOHTPOJBHBIE pabOTHI),
OLICHUBAHUE 3a YETBEPTh, NOJIYTOJHUE.

Texkymmii KOHTPOJb ycHeBaeMOCTH OOYy4arwIIMXCsl —TO CUCTEMaTUyecKas IpOBEpKa
oOpa3oBaTenbHbIX (y4eOHBIX) JOCTHKCHHMH YdYalluXcs, MpPOBOAMMAs IENaroroM B XOJe
OCYLIECTBIIEHUSI 00pa30BaTEeNbHON NIE€ATENbHOCTH B COOTBETCTBHM C 00pa3oBaTelbHOMN
nporpaMmoii (pabodei mporpaMMoil yueOHOro npeamMera).

Ieab TeKyero KOHTPOJIsA yCIeBaeMOCTH 3aK/II04aeTcs B:

» ONpeIeNieHUH CTETIEHH OCBOCHHUS YYal[IMHCS OCHOBHOUM 00pa3oBaTEIbHON MPOrpaMMBbI
COOTBETCTBYIOIIETO YPOBHsI OOIIEro oOpa3oBaHMs B TEYEHHE Y4YEOHOro Toja M0
OCHOBHBIM y4eOHBIM TIpeaMeTaM ydeOHOro IUlaHa BO BCeX KJaccaX; OILCHKH
COOTBETCTBHUSl PE3yJIbTAaTOB OCBOCHHS O0Opa30BaTEIBHBIX IPOTPaMM TPEOOBAHHSIM
dI'OC;

» KOppeKIHH pabourx MporpaMM y4eOHBIX MPEIMETOB B 3aBUCHMOCTH OT aHAJH3a TEMIIa,
KauyecTBa, 0COOEHHOCTEN OCBOEHUSI U3YUEHHOTO MaTepuaa;

» TIpeaynpexIeHUH HEYCIeBAeMOCTH.

dopmMamMH TEKYIIETO KOHTPOJS YCBOCHHS COJAEpKaHHUsS 00pa3oBaTeNbHBIX MPOTpaMM MOTYT
SIBIISITHCSL:

» THCbMEHHas IMPOBEpKa — JOMAIllHWE, MPOBEPOYHBIC, JTaOOpaTOpHBIE, MPAKTHYECKHE,
KOHTPOJIbHBIE, TBOpPUECKHE PAaOOTHI; MUCHbMEHHBIE OTYETHI O HAOMIOJEHUIX; OTBETHl Ha
BOIIPOCHI TE€CTA; COYMHCHUA, U3JIOKCHUA, JUKTAHTHI, peq)epaTLI, CTaHJApPTU3HUPOBAHHBIC
MUChMEHHBIEC PabOTHI, cozanue ((popMupoBaHUE) MIEKTPOHHBIX 0a3 JAHHBIX U T.J.;

» yCTHas MpOBEepKa — YCTHBIM OTBET HA OJIMH WJIM CHCTEMY BOIPOCOB B (popMe pacckasa,
Oecenpl, coOeceloBaHMsl, BbIpA3UTEIbHOE YTE€HHE (B TOM 4HCJe, HaU3yCTh),
CTaH/IapTU3UPOBAHHBIE YCTHBIE paOOTHI U T.1.;
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KOMOMHHMpOBaHHAas MPOBEpKa — COUETaHHE MHCbMEHHBIX U YCTHBIX (hOpM, MpOBEpKa C
WCIIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTHUPOBAHMS, M3TOTOBJICHUE MAaKETOB,
JEHCTBYIOIINX MOJIEJIeH, 3alI1Ta IPOEKTOB, CAMOAHAIN3, CAMOOLIEHKA, HAOJI0IEHUE.

HpI/I IMPOBCACHUHN TCKYIIEIO KOHTPOJIA YCIIEBAEMOCTHU H€O6XOI[I/IMO Y4CCTh:

>

>

KOHTPOJIbHBIE MEPONPUATHS TIPOBOISATCS BO BpeMs Yy4YeOHBIX 3aHATHH B paMKax
y4eOHOI0 pacIucaHus;

NPOIOJDKUTEIPHOCTh KOHTPOJIBHOTO MEPOIPHATHS HE JOJDKHA IPEBBINATh BPEMEHU
OJTHOTO ypOKa;

B COOTBETCTBUH C BO3PACTHBIMU M CAaHUTAPHO-TUTHEHUYECKUMHU HOPMaMHU KOHTPOJIBHOE
MEPONPHUITHE PEKOMEHIOBAHO IPOBOJUTh HE PAHEE BTOPOTO ypOKa M HE IO3THEE
4EeTBEPTOTO YPOKa;

coJiep’kaHue KOHTPOJIbHBIX MaTepUajoB JOJKHO COOTBETCTBOBaTh TpeboBanusM OI'OC
HAYaJIbHOTO M OCHOBHOTO 0011ero oopaszosanust, ®DKI'OC, pabournm mporpaMMam.

Knaccnduxanus omudok

[Tpu orieHKe 3HAHMIA, YMCHHUI M HABBIKOB YUYaIIMXCS CIIEIyeT YIUTHIBATh BCE OMMOKH (TpyObIe U
HerpyOble) U HEI0UETHI.
'pyObIMH CHUTAIOTCS CJIEAYIONIHE OIIUOKH:

HE3HaHUE OIpE/EJICHUs] OCHOBHBIX MOHSATUM, 3aKOHOB, IIPABHWJI, OCHOBHBIX IMOJOXKEHUI
TEOpPHH, He3HaHHE (GOpMyJl, OOIIETPUHATHIX CUMBOJIOB 0003HAUEHUH BEJIMYUH, €IUHMIL
UX U3MEPEHUs;

HE3HaHUE HAaUMEHOBAaHUMN €IMHULl U3MEPEHMUS;

HEYMEHHUE BbIJIETUTh B OTBETE IJ1aBHOE;

HEyYMEHHE IPUMEHSTh 3HAHUS JUIsl pEIICHUs 3a/1a4 U OOBbSICHEHUS SIBJICHUI;

HEYMEHHeE JieNIaTh BBIBOJIbI U 0000IIEHMS;

HEYMEHHE YUTaTh U CTPOUTH I'paMKU U MPUHIUIHATIbHbBIE CXEMBI,

HEYMEHHE MOJIrOTOBUTh YCTAHOBKY WJIM JJaOOpaTOpHOE 000pYAOBaHUE, IPOBECTU OIIBIT,
HaOJII0/IeHUsI, HEOOXOAMMbIE pacyeThl WM HCIOJIb30BaTh MOIYUYEHHBIE JAaHHBIE JUIS
BBIBOJIOB;

HEYMEHHE M0JIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM U CIIPaBOUYHUKAMH;
HapyllIeHHe TEXHUKU 0€30MacHOCTH;

HeOpe)KHOE OTHOIIEHHE K 000pYJ0BaHUIO, TpHOOpaM, MaTepraiaMm.

HEYMEHHUE pellaTh 3a7a4u, BBIITOIHSTD 3a/1aHUs B OOIIEM BH/IE.

K Herpy0ObiM omu0kam ciieayer OTHECTH:

HETOYHOCTb (POPMYJIMPOBOK, OIpPEICNICHUM, MOHATUN, 3aKOHOB, TEOPHi, BbI3BaHHAS
HEIMOJIHOTOM 0XBaTa OCHOBHBIX IMPU3HAKOB OIIPEACTIACMOTO IMOHATUA UIIN 3aMeHou 1-2 u3
ATHUX NMPU3HAKOB BTOPOCTEIIEHHBIMU;

OIMOKM TpPH CHATHUHM TIOKa3aHUM C H3MEPUTENbHBIX NPUOOPOB, HE CBA3aHHBIE C
OMpeCACIICHUEM LCHBI JOCJICHUA NIKaJIbl (HaHpI/IMep, 3aBUCAIINEC OT PacCIlOJIOXKCHUA
U3MEPUTENIBHBIX PUOOPOB, ONITUYECKHE U JIP.);

OLIMOKH, BBI3BAaHHbIE HECOOJIOJCHUEM YCIOBUI TPOBEICHUS OIbITA, HAOIIOJCHHUS,
yclioBU# paboThl mpudopa, 000pya0BaHNUS;

OIINOKYU B YCIIOBHBIX 0003HaUYEeHNIX HA MPUHOUITHAJIBHBIX CXE€Max, HCTOYHOCTb rpa(bHKa;
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— HEpALMOHAJIbHBIA METOJ pEIICHUs 33Jaud WM HEIOCTaTOYHO IPOJYyMAaHHBIN IUIaH
YCTHOTO OTBeTa (HApylIEHUE JIOTUKHU, IOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH );

— HEpaIMOHAIBLHBIC METO/IBI PAOOTHI CO CITPABOYHOM U JAPYTOH INTEPATYPOH.

Henoyerammu siBJISIIOTCA:

— HEpalMOHaJbHble MPHUEMbl BBIYUCICHUH U TNpeoOpa3oBaHUil, BHIOJHEHUS OIBITOB,
HaOJII0ICHUH, 3aJaHuII;

— OIIMOKY B BEIYMCIICHUSAX (apupMETHUIECKHE —KPOME MAaTEeMAaTUKH );

— HeOpekHOEe BBIIOJIHEHUE 3aIUCeH, yepTexeil, cxeM, rpaduKoB;

— opdorpadudeckre U MyHKTyallMOHHBIE OITMOKH (KPOME PYCCKOTO S3bIKA).

YcraHoB/ICHBI NATH YPOBHEH JOCTHKEHH .

Ba3oBblii ypoBeHb J0CTH:KEHMH —YypOBEHb, KOTOPBIA JEMOHCTPHPYET OCBOCHHE YUYCOHBIX
JEHCTBUI C ONOPHOM CHCTEMOI 3HAaHUM B paMKax Juana3oHa (Kpyra) BbLIEIEHHBIX 3ajad.
OBnanenve 0a30BbIM YpOBHEM SIBISICTCS JOCTAaTOYHBIM Ui MPOJOJDKEHHS OOydeHHus Ha
CIIeyIOIIeN CTyIIeHH 00pa30BaHusl, HO HE 110 NPOPUIbHOMY HaIlPaBJICHHUIO.

Joctuxennio 0a30BOr0 ypoBHS COOTBETCTBYET OTMETKa «yAOBIETBOPUTENIBHO» (MM OTMETKa
«3»).

[IpeBblitieHre 6a30BOr0 YPOBHS CBUIETEILCTBYET 00 YCBOEGHUHU OMOPHOM CHCTEMBI 3HAHHMM Ha
YPOBHE OCO3HAHHOT'O ITPOM3BOJIBHOTO OBJIAICHUS YUeOHBIMU JIEHCTBUSAMH, a TAKXKE O KPyro3ope,
mUpoTe (WM U30MPaTeILHOCTH) HHTEPECOB.

Boiaensior cienytomniye 18a ypoBHs, IpeBbIIIaoNe 0a30Bblil:

—MNOBBILIEHHbINi YPOBEeHb [OCTH:KEHUS] IUIAHUPYEMBIX pPE3yJbTaTOB, OICHKA «XOPOILIO)»
(oT™meTKa «4»);

—BbICOKHIl YPOBeHb /JOCTHKEHHS TUIAHUPYEMBIX PE3yJbTaTOB, OIICHKA «OTIUYHO» (OTMETKa
«5»).

[loBbllIeHHBbIIT M BBICOKHH YPOBHM [JOCTHK€HHMSI OTJIMYAIOTCS [0 IIOJIHOTE OCBOCHUS
IUIAHUPYEMBIX ~ pe3yJibTaTOB,  ypPOBHIO  OBJIAJEHUS  y4eOHBIMH  JEHCTBUSMH U
c(OPMHPOBAHHOCTBIO MHTEPECOB K JIAHHOM MpeaMeTHOM obmactu. WHauBHIyadbHBIE
TPAeKTOPUU OOYUYEHMs] y4YalluXcs, JAEMOHCTPUPYIOIIMX IOBBIIIEHHBIH M BBICOKUI YPOBHHU
JOCTIDKEHUH, 11e51ecoo0pa3Ho (OPMHUPOBATE C YUYETOM MHTEPECOB ATUX YYAIMXCS U MX IJIAaHOB
Ha Oynymiee. [Ipy HanUuuM yCTOMYMBBIX MHTEPECOB K YUYEOHOMY IpPEIMETY M OCHOBATEIbHOMN
HOJArOTOBKU IO HEMY TaKU€ y4Yalluecs MOTYT OBITh BOBJEUEHBI B IPOEKTHYIO AEATEIBbHOCTh 110
IpeIMeTy U COPUEHTHPOBAaHbl Ha MPOJOKEHHE OOydeHHs B CTaplIMX Kiaccax IO JaHHON
HalpaBJIeHHOCTH (MTpopuIt0) 00pa3oBaHMsL.

Jnsg onucaHus MOATOTOBKM Y4YalllUXCS, YPOBEHb JOCTHKEHUN KOTOPBIX HMKE 0a30BOro,

BBIICTISIIOT MOHMKEHHBIH YPOBEHb OCTHKEHMIi, OLICHKA «HEYJIOBIETBOPUTEIHHO» (OTMETKA
«2»).

YCTHBIN OTBET TecroBoe | JlabopaTtopHas /mpakTHuecKas
3amanue | pabota

«5» | TlonHBIN pa3BepHYTHIA OTBET C 91-100% | Yyamiuiicst caMOCTOSATEITBHO
IIPUBJIEYEHUEM JTOTIOJTHUTEIBHOTO ofpenieNsieT ek paboThl, yMeeT
MaTepuaia, MIPaBUJIbHBIM paboTaTh ¢ pa3IMuYHBIMU
HCII0JIb30BAHUEM XUMHYECKHUX HUCTOYHUKAMU UH(POpMAIIUU
TEPMHUHOB. OTtBet u3naraercs («Ilepuognueckas cucrema
MIOCJIEZI0BATENBHO, C UCIIOIB30BAaHUEM XUMHUECKUX 31eMeHTOoB JI.11.
COOCTBEHHBIX TPUMEPOB. Y YalHiics MenneneeBay, «PacTBOpUMOCTh
CpPaBHMBAET MaTEPHaJ C MPEABLAYLINM, KHCJIOT, COJIEN M OCHOBAHUH B
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yCTaHaBJIMBAET
MIPUYUHHOCIIEACTBCHHBIE
aHAIM3UPYeT M 0000IIaeT, CTPOUT
JOTUYECKUE  PACCYKIEHHUS  uepes
CO3/IaHHE MOJeNiel U CXEM pelIeHus
3azad. CamocrosiTensHO MOXKET
BBIBECTH TEOPETUYECKHE IOJIOKECHHUS
Ha OCHOBe (DaKkTOB, HAOIIOJICHU,
ONBITOB,  CpPAaBHUBATh  Pa3IMYHBIC
TEOPUU M BBICKA3BIBATh 1O HUM CBOIO
TOYKY 3pEHuss C  IMpPUBEICHUEM
apryMeHTOB. Yyanuics yMeer
OLICHUBATh BIUSHUE XUMUU HA KU3Hb
1 00111eCTBO.

CBsI3U,

BOJIe», «Psan akTuBHOCTH
METAJIJIOBY, HHCTPYKTUBHBIMH
KapTOYKaAMU, y4eOHBIM u
CIIPaBOYHBIM MaTEPUAIIOM, );
croco0eH u3narath HHPOpMaIUIO
B BHUJE KPATKHX CXEM, PUCYHKOB,

rpadukos, Ta0JIunII,
CaMOCTOSITENIEHO BBIJIBUTACT
THIIOTE3Y, BBIIOJIHSET
AKCIIEPUMEHTAIBHYIO

(IpaKTUYECKyl0) YacTh pPabOTHI,
YMETh MOJIb30BAThCS
7a00paTOPHBIM  00OPYAOBaHHUEM,
00BsICHSIET pe3yJIbTaThl,

BBICKA3bIBATh 110 HUM CBOIO TOYKY
3pCHUA C IMPUBCACHUCM

apryMEHTOB. Y4alluhcsa YyMeeT
OLICHMBaTh BJIMSHUE XUMHUU Ha
KU3Hb u 00IIeCTBO.
dbopmynupyer BBIBOJIBI,
coOmronaer TEXHUKY
0€e301acHOCTH, IIPaBUJIbHO
opopmisier paboTy B TETpau.
IIposiBnensl OpraHu3aluOHHO-
TPY10BbIE yMEHUs
(momnep>xuBaeTcs qUCTOTAa

pabouero MecTa, TOpPSIIOK Ha
CTOJIE, PKOHOMHO HCHONB3YIOTCS
PEAKTHBBI).

«“»

[lonHblid  pa3BepHYTBIH  OTBET C
IIPaBUJIbHBIM UCII0JIb30BAaHUEM
XUMHYECKHX TEPMHUHOB. OTtBer
U3JIaraercs IIOCJIEI0BATEIILHO c
HCIIOJIb30BAaHUEM IIPUMEPOB.
VYyamumiics cpaBHUBAaeT Marepuan C
MIPEIbIIYIINM, YCTaHABIIMBAET
IIPUYNHHOCIIEACTBEHHbIE CBA3U;
aHAIM3UPYET W 0000MmaeT. Yyamuics
yMEET OLEHUBATh BIUSHUE XWMHUH Ha
XKU3Hb U ol0miectBo. JlomycTumsl
HE3HAYUTEIIbHbIE 3aTpyIHEHUS,
KOTOPBIE JIETKO IPEOJOJIEBAOTCS C
IIOMOILIBIO HABOAIINX BOIIPOCOB.

71-90%

VYyamnmiica caMOCTOATEILHO WU

c IOMOUIBIO HaBOJAIINX
BOIIPOCOB  OMNpEJeNsieT  Lenb
pabotel, ymeer paboTath ¢
Pa3ITNYHBIMH UCTOYHUKAMHU

unpopmanuu  («Ilepuoguueckas
CHUCTEMa XHMHYECKUX DJIEMEHTOB

JI.1. MeHpeneeBay,
«PacTBOpUMOCTB KUCIIOT, COJIEN U
OCHOBaHMH B  Bome», «Psan
aKTUBHOCTH METAJLJIOBY,
MHCTPYKTUBHBIMU  KapTOUYKaMH,
y4eOHBIM u CIIPABOYHBIM

MaTepuajoM); crmocoOeH u3iaraTh
nH(pOpMalLMI0O B BHJE KpaTKUX
CXeM, PHUCYHKOB,  Tpa(uKOB,
Ta0IuUIL; croco0eH
CaMOCTOSTENLHO MK C IIOMOIIBIO
HaBOOAIIIUX BOHpOCOB BBIABUTAThb
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TUIIOTE3Y, UCIIONB3YS
MHCTPYKIIHUIO, BBITOJIHSIET
AKCIIEPUMEHTAIbHYIO

(paKTHUYECKYyI0) YacTb padoTHl,
yMeeT MOJIb30BaTHCS
71a00paTOpPHBIM  000PYAOBaHUEM,
00BsICHSICT pe3yNbTaThl,
dbopmynupyer BBIBO/IBI,
coOmronaer TEXHUKY
0e30macHOCTH, MIPaBUIBHO
obopmiiier paboOTy B TETpaju.
IIposiBneHsl OpraHu3aluOHHO-
TPYIOBBIE YMEHHUS
(momepxuBaeTcs qUCTOTAa

pabouyero Mecra, MOPSAOK Ha
CTOJIE, SKOHOMHO HCIHOIb3YIOTCS
PCAKTHUBBI). JomycTumbl
HE3HAYUTEIIbHBIC 3aTPYIHCHUS U
3amMeyaHuss 10  OGOPMIICHHUIO
paboThHI B TETPav, HE BIMSIIONINE
Ha pe3yabTar paboThl.

«3»

[Ipy  oTBETE HEMOJHO  PACKPHITO
CoZIep)KaHue MaTepraia, HO MOKa3aHo

obmiee MOHWMAaHHE BOTIPOCA,
POIEMOHCTPUPOBAHBI YMEHHSI,
JOCTAaTOYHbIC JJIA I[aJIBHefIHIeFO
YCBOEHHMSI TPOrPAMMHOT'0 MaTepUaa.

Nwmerorcs ommbku B OINpeneIeHUH
MOHSATHUH, UCTIOJIH30BAHUU XUMHUECKUX
TEPMHUHOB, KOTOPBLIC HCHIPABIIAIOTCA
MIPH HABOJSIIKX Bomnpocax. HapyieHa
JIOTHKA M3JI0KEHHS MaTepraa. SHaHHsI

W3J1aratoTCsi  Ha  PENpOAyKTHBHOM
YpPOBHE.  YYallMhCAd  UCIHBITHIBAET
3aTPYJHEHUS TIpU  MCHOJIb30BAHUU

3HaHUU B HOBOM CUTYallHH.

50-70%

VYyanmiics UCHOBITHLIBAET
3aTpyAHEHUS npu
CaMOCTOSITEIILHOM

dbopMyIMpoBaHUM TIeNIU PabOTHI,
MCTIOJIb30BAaHUH PA3IMYHBIX

HCTOYHHUKOB uHbopMaIuuy,
U3JIO)KEHUW  uHpopmanuu B
nepeopMaTUPOBAaHHOM BUJE; HE

crocobeH CaMOCTOSITEIIBHO
BBI/IBUTaTh TUIIOTE3Y; pu
BBITNIOJTHEHUH
JKCIIEPUMEHTAIBHON

(mpakTHUyecKoil) yacTu padoThI,
HYKJAE€TCsl B JOIOJIHUTEIbHBIX
KOMMEHTapUsaX U TOSCHEHUSX;

yMeeT H0JIb30BaThCs
71a00paTOpHBIM  000PYAOBAHUEM,
paboras o MHCTPYKIIHH.
HcnbiThIBaeT 3aTpyAHEHHS IpH
00BSICHEHUU pE3yJIbTaTOoB,
bopMyITHUpOBKE BBIBOJIOB,
coOmo1aeT TEXHUKY
Oe3omacHOCTH,  ApryMeHTaius

OTBETOB cj1a0asi UM OTCYTCTBYET
obopmisier paboTy B TETpaau
HEOPEKHO. Jomnyckaercs
obopmiieHne paboThl 6e3 3amucu
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YpaBHEHUH pEaKIuil.

«2» | 3HaHuA OTPHIBOYHBIE HECUCTEMHBIE, Menee Yyamuiics HE Croco0eH
JIOTTY CKAIOTCS rpyOsbie ommobku. | 50% CaMOCTOSTEIIbHO (OPMYIUPOBATH
Yyamuiics HE CIIOCO0eH 1nenb  paboThl,  HUCIOJIb30BaTh
CaMOCTOSITENILHO MPUBOAUTH TPUMEPHIL, pa3InyHbIe HUCTOYHUKHU
yCTaHaBJIMBATh NPUYHHHO- uHpopManuy, u3JaraTh
CIIEJICTBEHHBIE CBSI3H, J€JaTh BBIBOJIBI. uH(pOpMaLIHIO B
Henocrarounbie 3HaHUS HE MO3BOJISIOT nepeopMaTUPOBAHHOM BUJE,
MOHATHh MaTepHal. CaMOCTOSITENILHO BBIJIBUTaTh

TUIIOTE3Y; TpPH  BBIIOJHEHUU
AKCIIEPUMEHTaIbHON

(mpakTHUeCcKOW) dYacTH paboThl,
HYXJAeTCs B JIOMOJHHUTEIBHBIX
KOMMEHTapUsAX W TOSCHEHHSIX;
UCIIBITBIBACT 3aTPYAHEHHS IIPH
HCIIOJIb30BAHUH J1a00OPATOPHOTO

o0opyaoBaHus, pabore o
UHCTPYKILUH. He MOXET
CaMOCTOSITENILHO 00BSACHUTH
pe3yIbTATHI HKCIIEPUMEHTA,
chopMyIHpOBaThH BBIBO/JIBI;
coOnronaer TEXHUKY

0e30macHOCTH, HO  HapyllaeT
MOPSIIOK JIEMCTBHM, HYXKIAETCs B
IIOMOLIM CO CTOPOHBI YYMTEISA
wim  nabopanta. OdopmieHue
paboTbl B TeTpaau HeOpexHOoe
WM OTCYTCTBYET.

OneHka caMoCTOATEIbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmerka "S" craBuTCH, €CJIM YYEHUK:

1) BBITONTHII PabOTy Oe3 OLIMOOK U HEOYETOB;

2) nomyctuil He OoJiee OJTHOTO HEJI0UeTa.

Otmertka "4" cTaBuUTCSH, €CJIM YYCHUK BBINOJHUJI PAa0d0Ty MOJTHOCTHIO, HO OIYCTHJI B HEM:
1) He Oosiee 0/1HOM HErpyOOI OMIMOKU M OJHOTO HEA0UETA;

2) unu He 6oJiee IBYyX HEAOYETOB.

Otmertka "3" craBuTCS, €CJIM YYeHUK NIPABUJILHO BBINIOJHUI He MeHee 2/3 paboThl WiIn
JAOIYCTHJI:

1) He Oosiee ABYX rpyOBIX OLIMOOK;

2) unu He O6oJee oAHOM TPyOOi U 0HOM HETpyOOl OIIMOKH, ¥ OHOTO HEI0YETa;

3) unu He OoJiee NBYX-TpeX HErpyObIX OIUOOK;

4) unu oHON HEerpy0Ooil OIMOKHU U TPEX HEA0UETOB;

5) WK 4eThIpeX-MATH HEJJOYETOB MIPH OTCYTCTBUU I'PyObIX OIINOOK.

Otmerka "2" craBuTCSH, €CJIM YYCHUK:

1) gormycTuin 4uciao omubOK U HEJOUETOB, TPEBOCXOIAIIEE HOPMY, PU KOTOPOUH MOKET OBITh
BBICTaBJIeHA oricHKa "3";

2) WIH eciu MIPaBUJIbHO BBITIOJTHUII MeHee MTOJIOBUHBI paboTHI.
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