MUWHUCTEPCTBO MNPOCBEIEHUS POCCUCKOM ®EJEPALIUU

MuHucTepcTBo 00pa3oBanus 1 Haykn Camapckoii o61acTu

PACCMOTPEHO

Ha 3acexanuu MO

AHO 00 «<AKAJAEMMUS»
COI'NTACOBAHO YTBEPXJIEHO
[Tegarornueckum ['eHepanbHBIN JUPEKTOP
cosetom AHO OO AHO OO
"AKAJEMUA" "AKAJEMUA"

[Tporokon Nel ot «28»

aBrycra 2023 r.

[Tporokon Nel ot «28»
aBrycra 2023 r.

3umapesa 1.B.
[Tpuxa3 Ne65 ot «28»
asrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

st ooygaromuxes 10 — 11 kimaccos

[aYaYals]}

AWNPEKTOP

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
AHO 00 "AKAZJIEMMUSA", 3VIMAPEBA UPVHA BUKTOPOBHA, TEHEPAJTbHBIN

r. Camapa, 2023

20.09.23 15:24 (MSK) Ceptudukat 01ECA179006BAF558347F8E665810E87FC




MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUM Ha YPOBHE CPEAHETO 00IIEr0 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoi
Odeneparun», TpeOOBaHUN K pe3yibTaTaM OCBOeHHs (delnepaabHOM 00pa3oBaTeIbHOM
nporpammsl cpeanero oduiero oopazosanus (OOII COO), npencraBieHHbIX B DegepaibHOM
rocyapcTBeHHOM oOpazoBatesnibHOM cTanaapre COO, ¢ yuérom Konmenmuu mpemnoiaBaHus
ydeOHOro mpeamera « XuMus» B 00pa3oBaTelibHBIX opraHuzanusx Poccuiickoit denepariuuy,
peanu3yIolMX OCHOBHBIE 0Opa30BaTeNbHBIE MPOTPAaMMbl, W OCHOBHBIX IIOJIOKEHUM
«Crtparerun pa3BuTus BocnuTaHusi B Poccuiickoit denepanuu Ha nepuord 1o 2025 roma»
(Pacniopsikenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0J0OB K pa3padOTKe MNporpaMMbl MO XUMHUHU, K OIPEICICHUI0 O0OIIei
CTpaTeruu 00yUYeHU s, BOCIIUTAHKS U PA3BUTHS 00YJAIOIINXCS CPEACTBAMH yaeOHOTO MpeaMeTa
«Xumus» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUIIM KOHIIEITYaJIbHBIE TOJIOKECHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTU LENeH, comepKaHusl, pe3ylbTaTOB OOy4deHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITTYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJy4aeMOe€ BBIMYCKHUKAMH  00111e00pa3oBaTeIbHON
OpraHu3alluM, SBJISETCA HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYXKHUT
3aBEpIIAIONIUM ITANlOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHWsA. OTH IEHHOCTH
KacaroTCsl TO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIEH KYJIbTYpHI
YeJIOBeKa, a TaKXKe HKOJOTHUYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IpUPOIHOM cpene. Peanusyercs xumuueckoe 0opazoBaHue 00ydaromuxcst Ha ypOBHE CPEIHETO
oOrmiero oopa3oBaHus CPeJACTBAMH y4eOHOTO MpeaAMeTa « XUMHUS», COJAEP>KaHUE U TIOCTPOCHHE
KOTOPOTrO OIpeJeJeHbl B MPOTpaMMe IO XUMHH C y4€TOM cClelupUKH HAYKU XUMHH, €&
3HA4YE€HUS B MO3HAHUM MIPUPOJIbI U B MATEPUATIBLHOM KM3HU OOIIECTBA, @ TAKKE C YUETOM 00X
1[eJIel ¥ MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHETO OOIIETO
obpazoBanus B Poccutickoit deneparumu.

XuUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAEeT 0COOYIO POJIb B COBPEMEHHOM
[IMBUJIN3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuabHOU KylbTyphl. OHA BHOCUT CBOW BKJIAJ B
dbopMUpoBaHUE  PAIMOHAIBHOIO  HAYYHOTO  MBINUIEHUS, B  CO3/IaHUE  IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpPYXKAlIIeM MHUpE KaK O €IMHCTBE NPHUPOJLI U UeIoBeKa, KOTOPOE
dbopMupyeTCsi B XUMHUH HAa OCHOBE TTIOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPa,
OCO3HaHHS B3aMMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, MX CBOWCTBAMHU U BO3MOKHBIMH
00JacTIMU IPUMEHEHUSI.

TecHO B3auMOJEHCTBYS C JIpyTMMH €CTECTBEHHBIMU HAyKamMH, XHMHUS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOUM KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyJa U
KU3HU KaxJ0ro uieHa oOuiectBa. CoBpeMeHHasi XMMHUS KaK Hayka co3uJaTeNbHasi, Kak HayKa
BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha PellIeHHEe TJI00abHBIX MPO0IeM YCTOMUUBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPHEBOM, SHEPreTHYSCKOM, IHINEBOM, JKOJOTHYECCKONH O€30IacHOCTH M
OXpaHbl 3/10POBbSI.

B cootBercTBUM ¢ OOIIMMU LENSIMA U MNPUHLMIIAMH CPEIHEro OOIIero oO0pa3zoBaHUs
cogepkanne npeamera «Xumus» (10—11  kmaccel, 0a30BBIM  YypOBEHb U3y4CHUS)
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJATOTOBKY 0O0yYarouuxcs,
HEOOXOUMYIO UM JIJIsi BRIPAOOTKH MHUPOBO33PEHUYECKUX OPUCHTHPOB, YCIICIIHOTO BKIIOUCHUS
B JKHM3Hb COLIMYMA, MPOAOJKEHHS O0Opa3oBaHUs B PA3IUYHBIX O0JACTSIX, HE CBA3AHHBIX
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CocraBisromiuMu  ipeaMera «XUMUsSD SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOmas M HeopraHuyeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SIBJISSFOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUM MO HEOPTraHUYECKON XUMUU (C
BKJIIOUYEHHUEM 3HAHUN W3 OOIled XUMUU) U opraHuyeckor xumuu. OopmMupoBaHUE HAHHOUN
CUCTEMBI 3HAHHI TIPU U3YUYEHUU MPEaMETa 00ECIEYNBAET BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOroo0Opa3us BeIIeCTB Ha OCHOBE OOILIUX MOHSTHM, 3aKOHOB M TEOPUI XUMUHU.

CrtpykTrypa coaepkanus KypcoB — «Oprannueckas xuMusi» u «O011ast 1 HeopraHudeckas
XUMUSD cHOPMUPOBAHA B TPOrpaMMe IO XUMHUH Ha OCHOBE CUCTEMHOTO TOIX0/1a K U3YICHHIO
yueOHOro Martepuana U 00YyCJIOBJI€HAa UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHMI Ha
OTPEICNIEHHBIX TECOPETHUUECKUX YpPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BeIIEeCTBa
paccMaTpUBAIOTCSI HA YPOBHE KJIACCUUYECKON TEOPUU CTPOCHUSI OPraHUYECKUX COEUHEHU, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUUYECKUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU BEIIECTB.
CeeneHust 00 M3y4aeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJIEBOAOPOJIOB /10
CJIO’KHBIX OMOJOTUYECKU aKTUBHBIX COEIMHEHUN. B Kypce opraHnyeckoll XMMHUU MOJIY4YaloT
pa3BuTHe CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEpBOHAYAIBLHBIC
OpeACTaBiICHUS O XHUMHUYECKOW CBsI3M, KIACCU(UKAIMOHHBIX TMpPHU3HAKaX  BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOSHHUS, O XUMUUECKON pEaKIInH.

[Tog HOBBIM yrjiOM 3peHHs] B MpeaMere «XHUMHs» 0a30BOr0 YPOBHS paccMaTpHUBAETCA
U3YYCHHBIH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETUUYECKUU Marepuanl u
(haKkTONOrMYEeCKUE CBEJICHUS O BEIIECTBAX U XMMHUECKOU peakinu. Tak, B YaCTHOCTH, B Kypce
«O011as 1 HeoOpraHUYecKas XUMHs 00yJaroIIMMCs MPEAOCTABIAECTCS BOZMOKHOCTh OCO3HATh
3HaYeHUE MEPUOAMUYECKOIO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
riy0ke MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT 0000IaroIe a0
OOBSACHAIONIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXKHEWMIIMX BEIIECTBAX, X COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUHM, a TaKKEe O XHMHUYECKHX pEeaKUusAX, MX CYIIHOCTH MU 3aKOHOMEPHOCTSIX
NpOTEKaHus AONOJHIeTCS B Kypcax 10 u 11 kiiaccoB aneMeHTaMu CojepKaHusl, UMEIOIIUMU
KYJIbTYPOJOTHUECKUA W TPUKIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO
B3aUMOCBSI3U XHMHUHU C JIPYyTUMU HayKaMHU, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU M
NPAKTUYECKON JEeATEIbHOCTH YeJIOBEKA, CIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHUS K IPOLECCY
TBOPYECTBA B 0OJIACTH TEOPUHU U MPAKTHUCCKUX MPUIIOKCHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIIECTBEHHO M JINYHOCTHO 3HAYMMBIX TTPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh MHGOPMAIIUIO U IPUMEHSTh €€ IS ONMOJIHEHUS 3HaHUM, PEIIeHUS
MHTEJJIEKTYAJIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIEA0BATENBCKHUX 3aa4. B nienom coxepxanue
y4aeOHOTO npeameTa «XUMUs» JaHHOTO YPOBHS U3yUYE€HUS] OPUEHTUPOBAHO Ha (hOPMHUPOBAHUE
y 00y4aronuxcst MUPOBO33PEHUECKON OCHOBBI JJ11 HOHUMAaHUS (PUIOCOPCKUX UCH, TAKUX Kak:
MaTepUaIbHOE €JAMHCTBO HEOPraHWYECKOr0 U OPraHUYecKOoro Mupa, OOYCIOBIEHHOCTb
CBOMCTB BEHIECTB MX COCTABOM M CTPOCHHUEM, MMO3HABAEMOCTbh MPUPOJHBIX SIBICHUN MYTEM
AKCIIEPUMEHTa W PpEUICHUS NPOTUBOPEUU MEXIY HOBBIMHU (DaKTaMU U TEOPETHUYECKUMU
OPEANnoChIKAMHU, OCO3HAHUWE POJM XHMHUU B DPEIICHUHM SKOJIOTMYECKUX MPOOJIEeM, a TaKKe
po0ieM cOEpeKEeHHs] SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHHA M
MaTepuaoB.

B mnnane pemeHus 3anad BOCHHMTAHMS, Pa3BUTHS M COLMAIU3ALMKM OOYYaIOIIUXCS
MPUHATHIC MPOTPAMMON MO XMUMHUHU TOAXOIbl K OMNPEIEICHUIO COJEPKaHUS U TMOCTPOCHUS

MpeaMeTa MpeycMaTpruBaoT ((OPMUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEUCTBUHN, MMEIOIINX
6 30BOC Z3HAUCHHUC TITTQ DAZIIMUMYHEIX RI/ITI(\R NSATCHABHOCTHA . PCHICHUY ﬂﬂnﬁﬂPNT HOHUCKA. AHAIU3a
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B npakTuke npenogaBaHus XUMHAH KaKk Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, TaK
U Ha YpOBHE CpeaHero ooOmero o0pa3oBaHUs, MPH ONPEICICHUH COJEPKATeIbHON
XapaKTePUCTUKHU IIeJed W3Yy4YeHUs TMpeaMeTa HaIpaBJICHHUEM IEPBOCTEIICHHON 3HAYMMOCTH
TPAOUIMOHHO NpU3HAETCS (OPMUPOBAHME OCHOB XHMHUYECKOW HAayKuM Kak o00Jactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW AESATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C METOAMYECKOW TOUYKM 3PEHHMS TaKOW TOAXOJ K
OTPEICTICHUIO 11eJIel 3yUeHHUsI TIPEIMETA SIBJIIETCS BIIOJHE OMpaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISMU U3YUYEHHUS MpeaMeTa «XUMHs Ha
6a3oBoM ypoBHe (10 —11 ki1.) ABISIFOTCS:

. dhopMupoBaHUE CUCTEMbl XUMUUYECKUX 3HAHMM KaK Ba)KHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOM JiekKaT KIIOUEBBIC TMOHSITHS,
dbyHIaMEeHTabHbIE 3aKOHBI W TEOPHUH XHWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMAaHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUSI;

e (QopMupOBaHME W PA3BUTHE MPEJACTABICHUNA O HAYYHBIX METOJAX TO3HAHUS
BEUIECTB U XHUMHUUYECKUX PpEaKIUh, HEOOXOAUMBIX [UIsi TMPUOOpPETeHUS YMEHUU
OPUEHTUPOBATHCSA B MUPE BEIIECTB U XUMHUECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPO/IC, B
MPAKTUYECKOMN Y MOBCETHEBHOM KU3HU;

e  pa3BUTHE yYMEHHH M CHOCOOOB JESITENbHOCTH, CBS3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIEpUMEHTa, COOJIIOJICHHEM TpaBWl  0€30MaCHOIO
oOpallleHHsI C BEIIECTBAMM.

Hapsiny ¢ aTuM, coaep:kaTenbHasl XxapakTepUCTHKa LEJIeH U 3a7a4 U3y4eHus MpeaMeTa B
porpaMme o XMMHH yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMHU
B CUCTEME cpeaHero olmiero obpazoBanusa. CerojgHsi B MPENOJaBaHUU XMMHUHU B OOJIbIIEH
CTeNeHU OTHAETCA TMPEANOYTEHUE MPAKTUYECKOW KOMITOHEHTE COJACpX)aHUS OO0ydeHUs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIYCKHMKA 00I11€00pa30BaTeIbHOW OpraHu3alum,
BJI/ICIONIET0 He HAOOPOM 3HaHMH, a PYHKIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSIMU aKTUBHOTO TIOJIYYEHUS 3HAHUN U TPUMEHEHHUS UX B pEealIbHOM JKU3HU ISl PEIICHUS
PaKTUYECKUX 3a]1ay.

B cBsf3M ¢ 3TUM mNpu U3yYEeHUHU TMpeaMera «XUMHUS» JTOMUHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TaKKE LEIU U 3a7au, Kak:

aganTanus oOydYaromMxXcs K  YCIOBHSIM JUHAMUYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHUE WHTEIUICKTYaIbHO pa3BUTOM JUYHOCTH, TOTOBOM K CcaMOOOpa3OBaHMIO,
COTPYJHUYECTBY, CAMOCTOSTEIIbHOMY TPHUHSATUIO TPaAaMOTHBIX PEIICHHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHuEe y OOY4YaIOIIMXCA KIIOUYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIIUN),
UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs Pa3JIMYHBIX BUJOB ACSITEIILHOCTHU: pEIICHUS PolIieM,
MOMCKa, aHaimu3a U 00paboTku uHOOpPMANMKM, HEOOXOAUMBIX JIi HPUOOPETEHHS ONbITa
NEeSATETbHOCTU, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MTO3HAHUU XMMHH, a TAKKE ISl OLICHKU C
MO3UIMNA HKOJOTHYECKON O€30MacHOCTH XapakTepa BIMAHHUS BEHIECTB U XUMHYECKUX
MPOLIECCOB HAa OPraHM3M YEJIO0BEKa U PUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX HUHTEPECOB, HHTEUIEKTyIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN
00y4Jarommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 1O XUMHUHU B
COOTBETCTBUM  C  JKU3HCHHBIMH  MOTPEOHOCTSMH,  MCHOJb30BaTb  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUW I TOWCKAa W aHaim3a Y4eOHOW M HaydHO-TIOMYJISIPHOU
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dbopMHUpOBaHUE U PA3BUTHE Y O0YUAIOIINXCS aCCOMMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJIIOIaTeTLHOCTH, COOPAHHOCTH, AKKYpPAaTHOCTH, KOTOpbIE OCOOEHHO HEO0OXOJMMBI, B
YaCTHOCTH, IIPH IUIAHUPOBAHUU U TIPOBEJICHUU XUMUICCKOTO IKCIICPUMEHTA,;

BOCIIUTaHUE y oOOydJarommxcs yOeKIEHHOCTH B TYMaHHCTHYECKOW HAMPaBICHHOCTH
XUMHUH, €€ BaXHOM pOJM B peHICHWH TIJI00aTbHBIX TPOOJIEM  PAIMOHAIBHOTO
IIPUPOAOIIOIB30BAHMS, TTOMOJHCHHUS YHEPTETUUYCCKUX PECYPCOB U COXPAHCHHS MPHUPOIHOTO
paBHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEPEeKHOTO0 OTHOIICHHWS K TPHPOAEC U CBOEMY
3JI0pPOBBIO, a TAKXKE TPUOOPETEHUS OTBITA UCTIONB30BAHUS TOTYUYEHHBIX 3HAHUU JIJIS1 IPUHSITHS
I'PaMOTHBIX PEIICHUH B CUTYAIUIX, CBI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B ydue6HOM miane cpemHero o0Imiero oopasoBaHus MpeIMeT «XUMHUs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaMeTHOM o0nacTn « EcTecTBeHHO-HAYYHBIE TTPEIMETHD.

OO11iee 9nCIIO 4acoB, OTBEACHHBIX /IS M3YUYEHHUS XUMUU, HA 0a30BOM ypOBHE CPEIHETO
obmero oOpaszoBaHus, coctapiseT 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11
kimacce — 34 gaca (1 gac B He/IeIIO).

COJAEPKAHUE OBYUYEHUA
10 KVIACC

OPT'TAHNYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpeameTr opraHu4ecKo XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MTOJTYUYCHUHU
HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOEHHs OpPraHWYECKUX coenuHeHun A. M.
BytnepoBa, e€ ocHoBHble mnonoxeHus. CTpyKTypHbIE (OpPMYJbl OPraHMYECKHUX BEILIECTB.
I'omonorus, uzomepus. XUMUYECKasl CBSA3b B OPTaHHYECKUX COCAUHEHUAX — OJUHApHBIC U
KpaTHBIE CBSI3H.

[IpencraBnenne o  kiaccuukanuu  OpraHMveckux  BemiecTB. Homenkmarypa
OpPraHMYECKUX COEIMHEHUH (cucreMaTudeckas) U TpHUBHAJIbHBIE Ha3BaHUS BAKHEHIIMX
NPEACTABUTEIIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEepUMEHTAIbHBIE METOJIbl U3yUYEHHUs BEIIECTB U MX IMPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3amMu OpraHMYecKUX BELIECTB U MaTepualaMU Ha UX OCHOBE, MOJIETUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIECTB, HAOIIOJEHHE W ONUCAaHUE JIEMOHCTPAILMOHHBIX OIBITOB IO
MIPEBPAILICHUIO OPraHMYECKUX BEIIECTB NPH HarpeBaHuW (IUIaBJI€HUE, OOYIIMBaHUE U
TOPEHHE).

Yraesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTUYECKMH pAx. MeTaH M 3TaH — NPOCTEHIINE
MpEJICTAaBUTENN alIKaHOB: (U3WYECKHE M XHUMHUYECKHE CBOMCTBa (peakluud 3aMeIIeHUs U
TOpPEHMsI ), HAX0XKIEHUE B IPUPO/JIE, TOJIyYEHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN pAl. DTUJIEH U IPOIMIIEH — IPOCTENIINE
MPEJICTABUTENN AIKEHOB: (PU3WYECKHE M XMMHUYECKHE CBOWCTBA (PEaKIMH TUAPUPOBAHMUS,
raJIOT€HUPOBAHMUSI, TUAPATALNN, OKUCIEHUS U IOJMMEPU3ALINHN ), ITOJIyYEHHE U IIPUMEHEHHUE.

Ankanauensl: OytagueH-1,3 u metunOyTtaaueH-1,3: ctpoeHue, BaxkKHEHITNEe XUMUYECKUE
CBOICTBA (peakuus nojuMepusanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKUH psa. AIETUIEH —
OPOCTEUIINN MPEICTAaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (U3MUECKHE U XUMHUYECKHUE
CBOICTBa (peakuuu T'UIpUpPOBaHUS, raJOr€HUPOBAHUS, THAPATALIUU, TOPEHUS), TOIYUCHHE U

HPUMEHSEHBS n1cAH 371EKTPOHHOI NOAMMCHIO
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Apenbl. benzon: coctaB, cTpoeHue, (GpU3MUECKUE U XUMHYECKHE CBOWCTBa (peakiuu
rajOreHUpPOBAaHMSI U HUTPOBAHUS), MOJYyUYCHHE U NPUMEHEHHE. Tomyon: cocmas, cmpoeHue,
Qusuyeckue u XumuiecKue c8oUCmsea (peakyuu 2ai02eHUPO8aHUs U HUMpo8aHus), noayieHue
u npumenenue. TOKCUYHOCTh apeHOB. [‘eHeTMyeckas CBA3b MEKIY YIVIEBOJOPOIAMH,
NPUHAJICKAIIMMEI K Pa3JIMYHbIM KJIACCaM.

[IpupoaHbie NCTOUHUKH YTIIEBOAOPOIOB. [Ipupoanblii a3 v MonyTHbIE HEQTAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEePTH: MEPEeroHKa, KPEKUHT
(TepMUYECKHA, KaTaTUTHIECKUH ), mupou3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B IIPOMBIIINICHHOCTHU U B ObITY. KaMeHHBIH yroyib 1 MPOAYKTHI €ro NepepadoTKu.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPALLECHUN: 03HAKOMIIEHUE C
oOpasiamMu TIacTMacce, KayqyKoB U pe3uHsbl, Koutekiuu «Hedtb» u «YTomby, MogenupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB U TalOT€HONPOM3BOAHBIX, IPOBEICHUE MPAKTUYECKOW pPaOOTHI:
NOJIyYEHHUE ITUJIEHA U U3YyUYECHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Beruncnennss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIECTBA WJIM TMPOAYKTA PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

Kucnopoaconepxaiue oprannyeckue coeAUHEHU

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M 3TaHOI: CTpOEHHUEe, (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA (pEaklMK ¢ aKTUBHBIMH METaJNIaMU, TaJIOT€HOBOIOPOAAMHU, TOPEHHUE),
NpUMEHEHUE. BomopoaHble CBSI3M MEXAY MOJIEKYyJIaMH CHOUPTOB. JleiicTBHE MeTaHona |
ATaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHI. DTUJIEHIJIMKOIb W TIULUEPUH: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIIOYHBIMA METAJJIAMHU, KAUECTBEHHAs! pPEaKIIHs
HAa MHOTOAaTOMHbIE€ CIUPTHI). [lelicTBue Ha opraHu3M uesioBeka. [IpuMeHeHue riviepuHa u
ATUJIEHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJIbl, (U3MYECKUE W XUMUYECKHE CBOMCTBA. TOKCHUYHOCTD
denomna. [Ipumenenue dhenona.

Anbaeruipl U kemoHvl. DOpManbIerui, aneTanbJIerua: CTpOoeHHe, (U3NUYECKHEe U
XUMHUYECKUE CBOMCTBA (pEaKlMM OKUCIEHUS U BOCCTAHOBJIEHUS, KaYECTBEHHBIE PEaKIIUH),
MOJIy4€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE TPE/IENIbHBIE KAPOOHOBBIE KUCIOThI. MypaBbuHasi U YKCYCHasl KUCJIOTHI:
CTpoeHue, (pusmyeckue U XUMHUYECKHUE CBOMCTBa (CBOMCTBa, OO0IIMe A Kjacca KHCIOT,
peakuus 3TeprupUKaLNN ), TOJIy4eHHE U TpuMeHeHne. CTeapruHOBasi U OJICMHOBAsI KUCJIOTHI KaK
MIPEICTAaBUTEINN BBICIITUX KaPOOHOBBIX KUCIOT. MbLTa KaK COJU BBICIITNX KapOOHOBBIX KUCIIOT,
UX MOIOLIEE JEHCTBHE.

CrnosxHble 3pUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ' MAPOIU3 CIHOKHBIX 3(UPOB.
AKupsl. I'naposns xupos. [Ipumenenue xxupoB. buonornyeckas poib )KHPOB.

VYrieBobl: cocTa, KiaccupuUKaIus yriaeBojaoB (MOHO-, TU- U noucaxapubl). [mokos3a
— IPOCTEUIINI MOHOCAXapHua: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NYECKHUE U XUMUYECKUE
cBoiicTBa (B3ammozeiicTBue ¢ ruapokcuom menu(ll), oxkucieHne amMMuayHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBneHHE, OpOXEHWE TIIOKO3bI), HAXOXKJICHHUE B TPUPOJIE,
npuMeHeHue, Onosorudeckast poib. @orocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxmain u nemnono3a Kak npupoAHbie noauMepbl. CTpOEHUE Kpaxmania U LEJITI0JIO3bI.

du3nuecKrue U XMMUUYECKHE CBOMCTBA KpaxMalia (TUpOJIn3, KAYECTBEHHAS! PEAKIIUS C UOJO0M).
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CIUPTOB (B3aUMOJICUCTBUE ThulepuHa ¢ TuapokcuaoM Mmenu(ll)), anpaernnoB (OKUCIEHUE
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l) u runmpoxcumom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HMOJIOM), IPOBEJEHUE MPAKTHYECKOW pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anaumn.

BreluncneHuss 1o ypaBHEHUIO XUMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIUH).

A3oTcoaepKaniue OpraHnuecKue COeIMHEHMS.

AMHMHOKHCIIOTBI Kak aM{QOTepHble OpraHudyeckue coeauHeHus. Dusznueckue u
XUMUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mOpumepe TINHIMHA). buosormyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuapl.

benku kak mpupo/HBIE BBICOKOMOJICKYJISIpHbIC coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasl CTPYKTypa OeikoB. XHMHUYECKHUE CBOWCTBA OEJIKOB: TUIPOJIN3, ACHATypalus,
KauyeCTBEHHBIE PEAKIIUU Ha OCIKH.

DKCIepUMEHTAJIbHBIE METOJIbI U3YYCHUs BEIIECTB W UX MPEBpalllcHUN: HAOIIOJICHUE U
OMHUCAaHUE JACMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus O€IKOB NpPU HarpeBaHHUH, I[BETHHIC
peaKiunu OCIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEH S

OcCHOBHbBIC TIOHSITUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COCJIMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEpPHU3aLNM, CPEIHSsT MoyieKyysipHas Macca. OCHOBHBIE
METOAbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAUHEHUN — MOJIUMEpPU3alUs U MOJUKOHICHCAIUS.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHUS BEIIECTB U UX MPEBpAIEHUN: O3HAKOMJICHHE C
o0OpasiaMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanust MeXXIIpeAMETHBIX CBSI3€M MPU M3YyUYEHHHM OpraHnyecko xumuu B 10 kiacce
OCYIIECTBIJISIETCSL Uepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U
MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMHU [IJIsi OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SBJICHUE, HAyYHBIH (akT, TMIOTE3a, 3aKOH,
TEeOpHsi, aHaJIM3, CHHTE3, KiIacCHPpUKaNUs, TEePUOJIUIHOCTh, HAOIIOJCHHUE, W3MEpPCHHUE,
AKCHEPUMEHT, MOJAECIUPOBAHUE.

duznka: MaTepusi, JHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPTETUUECKNUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUUUHbBI U €TUHULIBI
UX U3MEPEHMUSL.

buonorus: kinerka, opraHusm, o6uocdepa, oOMEH BeleCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTUYECKU aKTUBHBIE BelllecTBa (O€IKH, YTriAeBOAb, KUPbI, (HEPMEHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NuIEeBble TPOIYKThI, OCHOBBI pAallMOHATIBLHOIO TUTAHUS], MOIOIINE CPEICTBA,
JIEKApCTBEHHbIE W KOCMETHYECKHEe Tpernaparbl, MaTepuagbl U3 MCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS U HEOPTAHNYECKAS XUMUA
Teopernvyeckue 0CHOBbI XUMHUU

NOXMMUHQCKM BN BBeMRHEMcATOM.  SIpo  aToMa, M30TONBI. DJIEKTPOHHAs 000JOYKa.
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pacnpeneneHus 3JEKTPOHOB 0 OPOUTANISIM B aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHasi KOHPUTypalus aTOMOB.

Ilepuonnueckuit 3akoH u llepuommueckas cucreMa xumuuyeckux siemeHtos I, U.
MenpneneeBa. CBs3p NEPUOANYECKOrO 3aKoHa M llepmomnueckol CHCTEMBI XMMHYECKHX
snemeHToB [I. 1. MeHnaeneeBa ¢ COBpeMEHHON TEOPHUEN CTPOCHUSI aTOMOB. 3AKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX
BEILECTB 10 IPyMNIaM U NepruoaaM. 3HAUEHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BellecTBa. XHUMHUYECKass CBSA3b. BUBl XMMUYECKOW CBSI3U (KOBaJICHTHAs
HETOJISIpHAs U MOJIApHAs, MOHHAs, MeTaJulnueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
XUMUYECKOU CBSA3U (0OOMEHHBIN U TOHOPHO-aKIeNTOpHbIN). BomopoaHas cBa3b. BaneHTHOCTS.
DnekTpooTpulaTesbHOCTh. CTeneHb OKUCIIeHNs. IOHBI: KATHOHBI U AHUOHBI.

Bemectsa MOJNEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. [HIbl KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTANINYECKOU PEIIETKHU.

IlonsATHE O MUCIIEpCHBIX cucTeMax. VICTHHHBIE U KOJITIOMAHBIE pacTBOpbl. MaccoBas 1o
BEILECTBA B PACTBODE.

Knaccudukanus Heoprannyeckux coenuHeHuil. HoMeHkiaTypa HeOpraHuyeckKux
BEILECTB. ['eHeTnueckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAUICKAIIMX K PA3TUIHBIM
KJ1accaM.

Xumuueckass peakuus. Knaccudukanus XUMHYECKHX peakUuid B HEOPraHUYECKOM U
OpPraHUYeCKON XUMUU. 3aKOH COXPAHEHUS MACCHI BEIIECTB, 3AKOH COXPAHEHUS U NIPEBPAILCHUS
OHEPI'UU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (PakTopoB. OOpaTHUMbIE peaKIUH.
Xumu4eckoe paBHOBecHe. PaKTOPBI, BIUSAIOIIME HA COCTOSSHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunuun Jle Hlartense.

OnexTponutudeckas auccouuanus. CuibHble M ciaadble 3eKTpoauTsl. Cpena BOAHBIX
PacTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH.

OKCIEpUMEHTAJIBHBIE METOJbl M3YYEHMS! BELIECTB U UX IPEBPALICHUI: TEMOHCTpALUs
tabmui «llepronuueckas cucrema xumudeckux sneMmeHToB J[. . MenneneeBay, usyueHue
MoJ€eNell KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHWE W ONUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKEHHWE MEpPOKCHIAa BOJOpOJAa B NMPUCYTCTBUU KaTalln3aTopa,
OIIPEJEIICHUE CPEJIbl PACTBOPOB BELIECTB € IIOMOLIBI0 YHUBEPCAIBHOIO UHIUKATOPA, PEAKIIUU
MOHHOr0 0OOMEHa), MPOBEJICHNE MPAKTUYECKON padoThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XMMUYECKOU PEAKLIUN».

Pacuérnrle 3agaun.

Pacyétel 10 ypaBHEHHUAM XUMUYECKUX PEAKLIUHI, B TOM YUCIIE TEPMOXUMUYECKUE PACYETHI,
PAcCUYEThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAs OJISI BELIECTBAY.

Heoprannyeckass xumus

Hemeraimel. [lonoxxenue HemeramuioB B Ilepuogumyeckoid CUCTEME XUMHUYECKUX
anemeHTtoB [[. M. MeHneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB. PU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJJIOTPOIHS HEMETAIJIOB (Ha IpUMeEpe KUCIOpoAa, cepbl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa Ba)XKHEWINUX HEMETAJIOB (TaJOreHOB, CEpbl, a3oTa, (ocdopa,
yriaepoja W KpPEeMHUsI) U HMX COEIUHEHUH (OKCHUIIOB, KHCIOPOJCOAEPKAIIMX KHUCIOT,

BOJIOPOJIHBIX COCTMHEHUM ).
IHphuMeHeHUe BaXKHCUIIIUX HEMETAILIOB
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¢u3nyeckue cBoicTBa MeTawioB. CIlaBbl METALIOB. DIEKTPOXUMHUUECKHUN Psii HAPSKEHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXXHEUIIMX METAJIOB (HATpUM, KaJIui, KaJlbIUi, MarHuw,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUH.

O61mue crocoObl MoydYeHust MeTalioB. [I[puMeHeHre MeTaIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBPALICHUN: H3yYCHHE
KoJulekuu «MeTtajuibl U CIUIaBb», 00pa3lloB HEMETAJUIOB, PEUIEHUE SKCHEPUMEHTAIbHBIX
3aja4, HaONIOJIGHWE M OINHKCAaHUE JEMOHCTPALMOHHBIX U  JAa0OPAaTOPHBIX  OIBITOB
(B3aMMOJENCTBYE THAPOKCHIA AIFOMUHUS C PAaCTBOpPaMH KHUCIIOT U IIENIOYEH, KaueCTBEHHbIE
pEeaKlMM Ha KAaTHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuérbl macchl BemecTBa WiM 00bEMa Ira30B MO HM3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIIMHM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OHO U3 BEIIECTB UMEET MPUMECH.

XuMHusA M KU3Hb

Ponb xumMuu B o6ecriedeHrH HKOJIOTUYECKOM, SJHEPreTUUECKOM U MUILEBON O€30MacHOCTH,
pa3BUTMH MeauUuHBL. [IoHATME O Hay4YHBIX METOAAX ITO3HAHUS BELIECTB U XMUMHUYECKHX
pEaKIuu.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUICHHOTO TMOJy4YeHUs
BAKHEMIINX BELIECTB.

YenoBek B MHUpPE BEIIECTB W MAaTEPUATOB: BAXKHEHIINE CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPacKd, CTEKJIO0, KEpaMMKa, MaTepHaibl I JJIEKTPOHUKH,
HaHOMAaTepHualbl, OPraHUYECKUE U MUHEPAIbHbIC YI00pEHUS.

XUMHS M 30pOBbE YEIOBEKA: MPABUJIA MCIIOIB30BaHUS JIEKAPCTBEHHBIX ITPENApaTOB,
npaBuiia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUH B IIOBCEHEBHON KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzaius MeXnpeIMETHBIX CBSI3€H MPU U3yYEHUHU 00ILel U HEOPTAaHUYECKOW XUMUU B
11 xnacce ocymecTBasSeTCs 4Yepe3 UCI0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IIOHATHUH,
TaK W MOHATUHN, SBJIIFOIUXCSA CUCTEMHBIMHU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJllu3, CHUHTEe3, Kilaccu(uKkauusg, MEePUOAUYHOCTb,  HAONIOJIEHUE,  JKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@usnka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOIL,
paZoaKTUBHOCTb, MOJIEKYJIa, YHEPIreTUUECKUI YPOBEHb, BEIIECTBO, TE€NO, 00BbEM, arperaTHoe
COCTOSIHHUE BEIECTBA, (PU3NUECKUE BEIUUMHBI U €IUHUIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, OpraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTaMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE OPO/IbI, IOJIE3HbIE UCKOIIAEMbIE, TOIIIUBO, PECYPCHI.

TexHomorus:  XuMUYecKas  IPOMBIILICHHOCTb,  METAJUIyprus,  IMPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepuaos, CEIIbCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, NALLEBAs
MPOMBIIIIEHHOCTh, (papMaleBTHUECKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKHX
[IPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, 3JIEKTPOHHAs [IPOMBIIILIEHHOCTb,
HaHOTEXHOJIOTHUH.

IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA

nokymerT TOBASOBOMONPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHUA
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JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IPOrpaMM CpeiHero o0mero oopazoBanus (JIMYHOCTHBIM, METANIPEMETHBIM U TIPEAMETHBIM).
HaydHo-MeTonyeckoil OCHOBOM U1l pa3palOOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IpOrpaMM CpeHEro 0011ero 00pa3zoBaHUs SBISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-JESATEIBLHOCTHBIM MOAXOJAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTATOB OCBOEHHUs MpeaMmeTa «XHMHUS» Ha YpOBHE CpEAHEro oOmero ooOpa3oBaHUs
BBIJIEJIEHBI CIIETYIOIINE COCTABISAIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCA POCCUICKON I'pa)XAaHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTU U CAaMOOIIPEEIICHUIO;

HaJM4Yue MOTUBALIMU K 00YUEHHIO;

L[EJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KIHOUEBBIX
LEHHOCTEW M UCTOPUUECKUX TPaJAULIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS B CBOEU JESTEIHHOCTU
LEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMHM, HPHUCYLIMMH LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3zoBaHu,

HaJIM4ME TMPABOCO3HAHUSA SKOJOTMYECKOM KyJIbTYpbl U CIHOCOOHOCTH CTaBUTh L€ U
CTPOUTH KU3HECHHBIE IIJIaHBbI.

JIM4HOCTHBIE pPE3yJIbTaTBl OCBOCHUS IpeaMeTa «XUMHUS» IJOCTUTAIOTCd B EIUHCTBE
y4eOHOM U BOCHUTATENIIBHOW JAESITEIbHOCTHU B COOTBETCTBUUM C TI'yMAHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH M HJ€ajJaMU POCCHICKOTO
rpa)JIaHCKOro oOIIecTBa, NMPUHATHIMU B OOIIECTBE HOpPMaMH M MpaBWIaMU IOBEACHMUS,
CIIOCOOCTBYIOUIMMHU MPOIECCaM CaMOIO3HAHUs, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTHU O0YyYarOmUXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeIMeTa « XUMUSD OTPaXkaroT C(hOPMUPOBAHHOCTh
OIbITa IO3HABATEJIbHOM M NPAKTHYECKON JESITENbHOCTH OOy4aroUMXcs IO peaau3aluu
OPUHSATHIX B OOLIECTBE IEHHOCTEM, B TOM YHUCIIE€ B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

0CO3HaHUs 00yYaroIMMHCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOMOPSIKY;

NPEACTABICHNS O COLUMAIbHBIX HOPMAaX W MpaBWiIaX MEKJIWYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM JIEATENBHOCTH IPU CO3JaHUM YU€OHBIX POEKTOB,
pElIeHNH YYeOHbIX U MO3HABATENIbHBIX 33]1a4, BHINOTHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbBI, HAMEPEHHUSI, JIOTHUKY U apIyMEHTHI IPYTUX
IPU aHAJIM3€E PA3IMYHbIX BUJIOB YUEOHO €A TENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUSI K MPOLECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOT0, YTO JIOCTHXKEHHSI HAYKH €CTh PE3yJbTAaT JUIMTENIbHBIX HAOIIOIECHUH,
KPONOTIUBBIX 3KCIEPUMEHTAIBHBIX [IOUCKOB, IIOCTOSIHHOIO TPYAa YYEHBIX U PAKTHKOB;

MHTEpECA W II03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHUM M IOCIEAYIOUIEM aHAJIU3E
MH(pOpMaIK O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBEHHOI'O-CO3HAHUA, 3 THYECCKOI'O IIOBEACHU ;
JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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CIIOCOOHOCTH OLICHMBATh CUTyalldd, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH,;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHUE M TOCTYNKHA CBOUX TOBApHUIIEH C MO3UIUM
HPaBCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBHUI 3TUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHMMAHUSI LIEHHOCTEH 3I0pOBOTO M 0O€30MacHOro 00pas3a >KU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHONICHHS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUIECKOMY 37I0POBBIO;

coOI0/IeHUsT MpaBUil 6e30macHOro oOpallleHHsl ¢ BEUECTBAaMU B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOM JEATEIBHOCTH,

MOHUMAHUSI 1IEHHOCTH TIPABWI HWHIWBUIYAIHHOTO W KOJJICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUsIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIIOAEH;

OCO3HAHHUSI TOCJICJACTBUN U HENPUATHS BPEIHBIX MPUBBIYEK (yHMOTPEOJEHUS aTKOTOJIs,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTUBHON KOMIIETCHTHOCTH B Yy4e€OHO-HCCIEI0BATEIbCKON JESTEIbHOCTH,
00I11IEeCTBEHHO T0JIE3HOM, TBOPUECKON U APYTUX BUJIAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEUICHUU NPAKTHUUYECKUX 3aJlay COLMAIbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY HU3YyUYEeHHIO TpodecCHil pa3IMuHOro pojia, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TpyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIMBHUAYAJIbHOW TPaeKTOpUU 0Opa3oBaHuUs,
Oynymieit mpodeccuu U peanusaluu COOCTBEHHBIX KU3HEHHBIX IIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CITIOCOOHOCTEHN K XMMHH, UHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

AKOJIOTHUUECKH 11e71eCO00Pa3HOro OTHOLIEHUSI K TPUPO/IE, KaK HICTOUHHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMiie;

MOHUMAaHUS II00ATBHOTO XapaKTepa IKOJIOTHIYECKUX MPoOieM, BIUSHUS IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOMN CPEJIbI;

OCO3HAHUSI HEOOXOAUMOCTH MCIOJIb30BAHUS JOCTHKECHUN XUMUU ISl PEILICHHS] BOIPOCOB
pPalMOHAIILHOTO NPUPOJOTOIb30BAHHUS;

AKTUBHOT'O HEMPUSTUS JACUCTBUM, MPUHOCSIIUX Bpel OKPYKAIOIIEH MPUPOIHOM cpee,
YMEHUSI POrHO3UPOBATHh HEOIATOMPUATHBIE IKOJIOTUUECKUE TTOCIEACTBUS TPETPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMsl Pa3BUTOTO JKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYyJIbTYpPbl, OIbITA
NESATETbHOCTU AKOJOTMYECKON HaIpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMH B
MO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLMAIBHON MpaKTHUKE, CIHOCOOHOCTH M YMEHHS
AKTHBHO MPOTHUBOCTOSITH UACOJIOTUU XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSA HAYKHU U OOILIECTBEHHON MPAKTHUKU;

MOHUMAaHUsl CHeUU(PUKH XUMHHM KaK HAayKd, OCO3HaHMS €€ poiu B (POPMUPOBAHUU
pallMOHAILHOTO  HAYYHOrO0  MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUs 00

OKpyzKaromeM MHPEC KaK O CAHMHCTBC IIPUPOABI H YCIOBCKA, B IIO3HAHHHN IIPHUPOJHBIX
3aKOHOMEDHOCTEH U DEHICHUY OPO0IeM COXPAHCHUS OPUPOIHOr0 DABHOBCCHSL:
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KYJbTYPBI, PEIICHUN TTI00aTBEHBIX TPOOJIEM YCTOMYNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPIreTUYCCKON, IHINEBOM M IKOJIOTHYECKOW O€30ImacHOCTH, B Pa3BUTUH MEIUIIUHBI,
o0OecrieueHUH YCIOBUH YCIICIIIHOTO TPY/Ia U DKOJIOTUUECKU KOMGMOPTHOM KU3HH KaXKI0TO WIeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TOHHWMAaHHUS CYIIHOCTH METOJIOB TO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHU MCII0JIb30BaTh MOTy4yaeMble 3HAHUS TSI
aHanu3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOUIEr0 MUpa U MPOUCXOJAIIUX B HEM U3MEHECHUH,
yMEHHUS JellaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAy4YHBIX (PAaKTOB M HMEIOIIUXCS
JTAHHBIX C IEJBIO MOJYUYCHHS JOCTOBEPHBIX BBHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO UCTIOB30BATh XUMUYECKUE 3HAHUS JIJIS1 peLlIeHUs] TPoOIieM
B PEAIbHBIX )KH3HEHHBIX CUTYyAIHIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JIESITEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEephIBHOMY OOpa3oBaHUIO M camMoOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM TI0 XUMHHU B COOTBETCTBHH C JKH3HEHHBIMHU
OTPEOHOCTIMU;

WHTEpeca K OCOOGHHOCTAM TpyJa B pas3duuyHbiX cdepax npodeccuoHanbHON
NEeATEIHbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUS YYEOHOTO IpeaMera «XHMHS» Ha YpPOBHE
cpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE 1T (POPMUPOBAHUS MUPOBO33PCHHSI OOYUAIOIMIUXCS MEKIUCITUTUIMHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC IOHSATHS, OTPAKAIOUIME IEIOCTHOCTh HAYYHON KapTHHBI
MHUpa U crenuduKy METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEILIECTBO, HHEPIUsi, SIBJIEHUE, MPOIIECC, CHUCTEMa, HayudHbId (DaKT, MPHUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIECJIOBAHUE, HAOIIOJACHUE, U3MEPEHUE, PKCIICPUMEHT U
Apyrue);

YHUBEpCaJIbHbIE  y4yeOHble  JeHCTBUS  (MO3HABATEJIbHBIE,  KOMMYHUKATHUBHBIE,
peryIsITHBHBIE), obecmeunBaromue QopMupoBaHue (QYHKIIMOHAIIBHOW TPAaMOTHOCTH U
COITMAJIbHOM KOMIIETCHIIUH 00YyYarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJbHbIC y4ueOHbIE JCUCTBUS B MO3HABATEIBLHOW U
COLMAJIBHOM ITPAKTHUKE.

MertanpenMeTHble pPe3yJbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU Y4YEOHBIMU
MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIISITABHBIMU JICHCTBUSIMU.

OBJjiaieHNe YHUBEPCAJTbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU A€HCTBUSIMH:

1) 6a30Bble JIOrHYecKue JeicTBUS:

CaMOCTOSITEIbHO (POPMYJIUPOBATh M aKTyaJIM3UpPOBaTh IMpPoOJIEeMy, BCECTOPOHHE €€
paccMaTpUBaTh;

OMPENENATh 1IN JIeITCIIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HMX JOCTHXKCHUS,
COOTHOCHUTD PE3YyJIbTAThI ICATCIIBHOCTH C OCTABICHHBIMU LIEJISIMU;

MCIIOJIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCISThH
XapaKkTepHble TMPHU3HAKK TIOHATHA U yCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIHME MOHATHUS JIsl OOBICHEHUS OTIACIBHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KITACCU(DUKALIMK BEIIECTB U XUMUYECKUX PEaKIIHii;

YCTaHABJIMBATH TPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXKYy N3YyUaEeMbIMU SIBJICHUSIMU;
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MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIOIb3YyEMbIe B XUMUU CUMBOJINUECKUE (3HAKOBHIE)
MOJIETI, TPeoOpa3oBbIBATh MOJCIbHBIC TMPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBOJI)
aJIeMEHTa, XUMHUUYecKas opMyJsia, ypaBHEHHE XUMUYECKON PeaKIuy — MPU PEIICHUH YU4eOHBIX
MO3HABATEIbHBIX U MPAKTUUYECKUX 3a]1a4, MPUMEHSATh Ha3BaHHbIC MOJICIIbHBIC MPECTABICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE 1eCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMUYECKUX PEAKIIU;

dbopMynupoBaTh IMENW U 3a7Ja4d  KCCICOBAHWSA, WCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOATENIHHO CHOPMYITHPOBAHHBIE BOMPOCH! B KAYECTBE HHCTPYMEHTA MMO3HAHUS U OCHOBBI
1utst GOPMUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W MPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOAATh 32 X0JI0OM IPoIlecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €r0 pe3yibTaT, (GopMyaupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHbTATOB UCCIIEI0BaHUS, COCTABIISITE 0O0OCHOBAHHBIN OTUYET O MPOJCTAaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEeIOBATEIbCKOM M TMPOEKTHOW JIeITeIbHOCTH,
MPOSIBIIATh CIMIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IOUCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHbIX METOJOB MTO3HAHMSI.

3) paGora c napopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHPOpMaluu (HaydYHO-TIOMYJIsIpHAsI
JUTEepaTypa XUMHUUYECKOTO COJIEpXKaHWs, CIpaBOYHbIe MocoOus, pecypchl HWHTepHera),
aHAIM3UPOBaTh HMHGOPMAIMIO PA3NTMYHBIX BHUJIOB U (GOPM TMPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCT;

dbopmMynupoBaTh 3ampoChl U MPUMEHSTh PA3IUYHBIE METOAbl MPHU TMOUCKE U OTOOpE
uH(bOpMaIK, HEOOXOAMMOM JIJIsl BBITIOTHEHUS YI€OHBIX 3a/1a4 ONpPeIeIEHHOTO THIIA;

MpUOOPETATh OMBIT UCIIOJIB30BAHUS MHPOPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BHIOUPATh ONTUMATBHYIO (hOpMY TIpeACTaBICHHS HHGOPMAITUH (CXEMBI,
rpaduKu, AMarpaMMsbl, TaOIHIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAyYHBIA SI3BIK B KauyeCTBE CpeJCTBa IpU paboTe C XUMHUUYECKOUH
uH(OpMaIEe: TPUMEHATh MEXKIPEAMETHbIC ((PU3NUECKHE W MaTeMaTHYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbI, A0OpEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISAHOCTH.

OBJajieHne YHUBEPCAJTbHBIMA KOMMYHUKATUBHBIMU AeHCTBUSIMH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/Ia€MOM TEMBI B XOI€ JUaIOra /WU JTUCKYCCHUH,
BBICKa3bIBaTh WJEH, (OPMYyIUpOBaTH CBOU TPEAJIOKEHHUS OTHOCHUTEIBHO BBITIOJHEHHUS
MPEIOKEHHOW 3a/1a4H;

BBICTYNaTh C MPE3CHTAlMEl pe3ylbTaTOB MO3HABATEIHLHON JEATEIbHOCTU, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BBIIOJHEHUU XUMHUYECKOTO
AKCIEPUMEHTA, MPAKTUUYECKON paldOThl MO HCCIEIOBAHUIO CBOWCTB M3y4aeMBIX BEIIECTB,
peanu3anuy ydeOHOro MpoeKTa u (POPMyIHpPOBaTh BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMTyTEM COTIIACOBAHUS TO3UIIUN B X0J1e 00CYKICHHS 1 OOMEHAa MHCHUSIMH.

OBjaieHNe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeCTBUAMM:

CaMOCTOSITEJILHO TUIAHUPOBATh U OCYHIECTBIISITH CBOIO MO3HABATEIBHYIO JIEATEIbHOCTD,
ompenensis e€ e U 3a/1a4i, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH

peiaraeMbelil aIropyuT™M IeUCTBUN OPHU BEHIONHECHUH vyeOHBIX U HUCCHIEI0BATCHD
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OCYHICCTBIIAATH CAMOKOHTPOJIb cBocH ACATCIBHOCTH Ha OCHOBC CaMoOaHalIn3a H
CaMOOLCHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca « OpraHuueckasi XuMUsh OTPakaroT:

c(hOPMUPOBAHHOCTh TIPEACTABICHHMA O XHMHYECKOM COCTaBISIONIECH E€CTECTBEHHO-
HAy4YHOUW KApTHHBI MUpPA, POJIM XUMHH B MO3HAHUM SIBICHUW TPUPOJBLI, B (HOPMUPOBAHUHU
MBIIUICHUS U KYJbTYpPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TI'PaMOTHOCTU, HEOOXOAMMOU ISt
pEelIeHUs] MPAaKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIaJICHUE CUCTEMOM XUMMYECKUX 3HAHUM, KOTOpAas BKIIIOYAET: OCHOBOIIOJArarolne
MOHATHUS (XMMUYECKUH BJIEMEHT, aToM, OJJIEKTpPOHHasi o000JIOYKa aroma, MOJEKYJa,
BaJICHTHOCTb, OJEKTPOOTPHUIATEIbHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas dopmyna
(pa3BépHyTass M COKpall€HHas), MOJb, MOJIApPHAs Macca, MOJSIPHBIN OO0BEM, YIIIEpOIHBIM
CKeneT, (PyHKIIMOHANIbHASI TPYIIA, paadKal, U30MEpHs, U30MEPhI, TOMOJOTHYCCKUN PsII,
TOMOJIOTH, YIJIEBOAOPO/IBI, KUCIOPOA U a30TCOAESPKAILIUE COCIUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemecTB A. M. bBytinepoBa, 3akOH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMUMHWH; MUPOBO33PCHUECKHE 3HAHUs, JICKAIIUE B
OCHOBE MOHMMAHHS MPUYMHHOCTA U CUCTEMHOCTH XMUMHYECKUX SIBICHUH, (DAKTOIOTHMUECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHHH U OE30MacCHOM HCIOJb30BAHUU BAXKHEHIITUX
OpraHUYECKUX BELIECTB B OBITY U MPAKTUUECKOMN JAESATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC TPU3HAKH MMOHATUN, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOIIME MOHATHS IIPU OITMCAHUHU COCTaBa, CTPOCHUS
Y MPEBPALICHUI OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUU HCIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY JJII COCTABJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOM) (opMysT OpraHuYecKUx
BEILIECTB U YPABHEHUN XUMHUUECKUX PEAKIINI, U3rOTABIMBATH MOJIEIIM MOJIEKYJ OPTraHUYECKUX
BEILIECTB JIJIs1 WILTFOCTPALIMU UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIUBATh MPUHATIEKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB IO WX COCTAaBy M CTPOEHUIO K OMNpPeNeNEHHOMY KJacCy/Tpynie COeIUHEHUI
(yrneBogopoapl, KHUCIOPOJI U  a30TCOAECpKAIIUE COCIUHEHHS, BBICOKOMOJEKYJISPHbBIC
COEIMHEHHUS ), 1aBaTh UM Ha3BaHus 1o cucremarndeckon Homenkiarype (IUPAC), a takxe
MPUBOJUTH TPUBHUAJIbHBIC Ha3BaHUS OTJECIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, POMUJICH,
alleTUJICH, YTWJICHTJIMKOJb, TIHIEpUH, (PeHos, hopmMaabIeruja, aueTalbIeru]l, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJISMHOBAsI KUCJIOTa, CTeapUHOBAs KUCJIOTA, TIII0K03a, PPyKTO3a,
KpaxmaJl, 1eJUTI0JI03a, TIIUIIH);

c(hOpMUPOBAHHOCTb YMEHHUS OMPEACNISITh BUIbI XMMHUYECKON CBSI3M B OPraHUYECKHUX
COeAMHEHUSX (OAUHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSTHh MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX
BemectB A. M. bytiepoBa 11t 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT WX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHUS MACChl BEIIECTB;

chOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTpOeHHUE, (U3NYECKue u
XUMHYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTEIEH PA3JIMYHBIX KJIAaCCOB OPraHUYECKUX
BEIIeCTB (METaH, STaH, JTWICH, NPONWICH, areTuiacH, OyraaueH-1,3, MetunOyramueH-1,3,

OCHAW EVI O MY HTAMOOT, "OFUIHOHT TUKOITh, TIIMIICPUH, (DEHOJ, arleTalbIeT 1, MypaBbUHAS U

yRCSHRE MO PAHOKER ™ KFaxRish, *HRHIOAGRE,  AMBro YREY R RCHEIAY.




WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIYy HHUMH YPAaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINIl C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHMsI XapaKTEPU30BaTh HCTOUYHHKU YTICBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIA Ta3, Yyroyb), CIOCOOBI UX MEPEPAOOTKA M MPAKTUUECKOE MPUMEHEHUE
IPOJYKTOB MEPEepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYMCICHUS IO XHMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMA, KOJTMYECTBA UCXOJHOTO BEIECTBA WJIM MPOJYKTAa PEAKIIMU O U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WIN MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUI BIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMOJB3YeMbIX B XHUMHHM TPU HU3YYCHUU BEIIECTB W XUMHUUYECKUX SIBICHUUN
(mabmroileHre, W3MEpPEHHe, OHKCIICPUMEHT, MOJICIUPOBAHNE), WCIIOIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUSA JI1 TPUHATHS PEIICHU B KOHKPETHBIX KWU3HEHHBIX CHUTYyalusX,
CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MpaBUiIa MOJb30BAHUSI XUMUUECKON MOCYI0N U
J1a00paTOpHBIM 000PYI0BAHUEM, a TAKXKE IMPABHIIA OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHMU IUIAHUPOBATh W BBIMNOJHATh XUMHYECKUM DKCIIEPUMEHT
(peBpalieHus OpraHuYeCcKX BEUIECTB MPU HATPEBAHUH, MTOJIYYEHUE FTUIICHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pPEAKIMM OPraHUYECKUX BEIIECTB, JCHATYypalus OCJKOB IMpHU
HarpeBaHUM, IBETHBIE peaKluK OEJTKOB) B COOTBETCTBUU C MTPAaBUJIAMH TEXHUKU O€30MaCHOCTH
MIpU OOpAIlEHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYJ0BAaHUEM, MPEJICTABISATH PE3YIbTAThI
XUMHUYECKOTO HKCIIepUMEHTa B (hOpMe 3alucHu YpPaBHEHUW COOTBETCTBYIOIIMX PEAKIUN U
dbopMyIHpPOBATH BHIBOIBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XMUMHUYECKYIO HMH(OpMaIuIo,
MOJTy4aeMy0 U3 Pa3HbIX HICTOYHUKOB (Cpe/ICTBa MaccoBoi nHGopmanuu, UHTEpHET U IpyTUXx);

chOpMHUPOBAHHOCTh YMEHUW COONIOJATh MpaBHJIa 3KOJIOTMUECKH 1eeco00pa3Horo
MOBEJICHUSI B OBITY U TPYJIOBOM JEATEILHOCTH B IEISAX COXPAHEHHUSI CBOETO 3JI0POBBS M
OKpY>Karolen NpupogHON Cpeibl, 0CO3HABATh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPTaHU3MBI
ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cwmbici nokazarens [IJIK, moscHATs Ha
nmpuMepax crocoObl YMEHBIIIEHUS U MPEIOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M
YeJI0BEKa,;

Ui 00YyYaronuXxcsi ¢ OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE TPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUECKUX SBICHUM;

JUISL CJIETBIX W CHA0OBHASIIMX OOYYaIOIIUXCS: YMEHUE HCIOIb30BaTh pebeHO-
TOUCUYHYIO CUCTeMY 00o3HadueHui JI. bpaiins ans 3anucu xumuaeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHuyeckas XHUMHS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKOM COCTABJISIONICH ECTECTBEHHO-
HAy4YHOW KApTHHBI MUpPA, POJIM XUMHH B MO3HAHHWM SIBICHUW TPHUPOJBLI, B (HOPMUPOBAHUHU
MBIIIUICHUS. U KYJbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM T'PAaMOTHOCTH, HEOOXOJUMOU IS
peIIeHUsT TMPAKTUYECKUX 3a7ad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHON CPEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarollnue
MOHSATHS (XMMHYECKUHN 3JIEMEHT, aTOM, H30TOTI, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIIN ATOMOB, HOH,

MRSV, TONISHHY EMOSIPIBIACOO0BEM, BaJICHTHOCTD, JJIEKTPOOTPHUIATEIIBHOCTh, CTENIECHB
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KpUCTAJNIMYECKasi pEmIETKa, TUIBl XUMHUYECKUX PpEAKIUi, PpacTBOp, DIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJEKTPOIUTUYECKAS AUCCOLUALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM  peakiuu, XHUMHUYECKOEe pPaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
AJIEKTPOJUTHYECKON Auccounanuu, nepuoandeckuid 3akoH Jl[. . MennaeneeBa, 3akoH
COXpPaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBpAIIEHUS SHEPTUU MPU XUMHUECKHUX
peaKkIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM $I3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS,
JeXxale B OCHOBE IMOHMMaHUs TMPUYUHHOCTA M CUCTEMHOCTH XHMHUYECKHX SIBJICHUU,
(akToNOrHYeCKre CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U O€301TaCHOM MCTIOIb30BAHUH
BaXHEHIITMX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTUYECKOM NEeATEIILHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISIBISTH XapaKTepHbIC TPU3HAKU MTOHATHM, YCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIHNE MOHSTHUS IIPU ONMUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX MPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJISi COCTABJICHUS
dbopMysl BEIIECTB U yPaBHEHUM XMMHUYECKUX PEaKIMi, CUCTEMAaTHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHBIC Ha3BaHHs OTIC/ILHBIX HEOPTaHWYECKHX BEHICCTB (YrapHbId ras,
YIJEKUCIBIM Ta3, aMMHaK, raméHas W3BeCTh, HeramiéHasi U3BeCTh, MUThEBasl COAa, MUPUT U
JpyTHe);

chOpMHUPOBAHHOCTh yYMEHHWI OMpENENsITh BaJCHTHOCTh M CTCHCHb OKHCICHUS
XUMUYECKUX BJEMEHTOB B COEIMHEHUSX pa3JIMYHOrO COCTaBa, BHJ XUMHUYECKON CBS3U
(KoBaJIeHTHAs, MOHHASI, METAJJTUYECKAas, BOJIOPOJIHAS) B COSAMHEHUSX, TUIT KPUCTAIITHYECKON
PEIETKH KOHKPETHOrO BEUIECTBA (aTOMHAas, MOJEKYJIspHas, HOHHAs, METa/IM4ecKas),
XapakTep cpebl B BOJAHBIX PACTBOPaX HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABJIMBATH NMPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
10 UX COCTaBY K ONPENEIEHHOMY KJIacCy/TpyIIe COeAUHEHUH (IPOCThIE BEIIECTBA — METAILIBI
Y HEMETAJUTbI, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHMM pacKpbIiBaTb CMBICH mepuoaudeckoro 3akona JI. U.
MenaeneeBa M JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHUYECKYIO (QYHKIUU;

chOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKHUX AeMeHTOB 1—4 nepuoaos [lepruoaudyeckoi CUCTEMbI XUMUUYECKUX AJIEMEHTOB /I.
W. Menpeneena, UCIONB3Ys MOHATHS «S-, P-, O-3JCKTPOHHBIC OPOHMTATINY, «IHEPIECTHUCCKHE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTU W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
COEAVHEHUH M0 TepuoAaM U rpynnaMm [lepuogudeckoi cUCTEMbl XUMHYECKUX 3JIEMEHTOB /I,
H. Menneneesna;

chOpMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKIATh CYIIECTBOBAHHE
FEHETUYECKOM CBS3M MEXKJIy HEOPraHWYEeCKUMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCHU(PUIIMPOBATH XUMUUYECKUE PEAKIUU IO PA3THUUYHBIM
npu3HaKaM (YUCIy U COCTaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(h(EeKTy peakiiuu,
W3MEHEHHUIO CTETMEeHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH pEaKIHH, Yy4acCTHIO
KaTaJIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEAKIIMM Pa3TUYHBIX TUIIOB, TTOJIHBIE
Y COKpAIlIEHHbIC YPABHEHUS pEeaKIMii HOHHOTO OOMEHA, YYUThIBAs YCIOBUS, PU KOTOPBIX ATH
peaKkuu UayT 10 KOHIIA;

cq)nnmunnnﬂnnm"rn VMEHUI OPOBOOUTE peakuuu, HOATBEPIKHAOIIME KaueCTBCHHBIN
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c()OPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CYLIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii MOCpPeICTBOM COCTABIICHHUS AIEKTPOHHOIO OajlaHCca 3TUX peaKLnii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBIACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuYHbIX (PAKTOPOB; XapaKTEP CMELIEHUS XUMHYECKOrO PAaBHOBECHSI B 3aBUCUMOCTH OT
BHelIHero Bo3naelictBus (npunuun Jle [latense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHUE TMIPOLECCHI, JexXallue B
OCHOBE ITPOMBIIUIEHHOTO MTOJIYYeHHS CEpHOM KUCIIOThI, aMMHaKa, a TAaKKe C(hOPMUPOBAHHOCTh
MpeACTaBlIeHNu 00 00X HAYYHBIX MPUHIIMIAX U DKOJIOTHUYECKUX Mpo0IeMax XUMHUIECKOTO
IPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYMCIECHHUS C HCHOJIL30BAHUEM MOHITHUS
«MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHYECKHUX
peaxiusax, Macchl BEIIECTBA UM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEILECTB, TEIUIOBOrO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, PEBPALICHUSI U COXPAHEHUSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOIAaTh MPaBIIa TIOJIb30BAHUS XUMUYECKON MOCYI0N U
1ab0paTOpHBIM 000PYAOBAHKUEM, a TAKXKE MpaBuiia OOpalllEeHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU IO BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

chOpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh M BBIMOJIHATH XUMUYECKHHA SKCIICPUMEHT
(pa3noxeHue MepoKCHUla BOJIOPOJa B MPHUCYTCTBUM KaTallu3aTopa, OIpPEIETICHUE CPEIlb
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATBLHOTO MHUKATOPA, BIMSHUE PAa3TUYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaklMH, PeakUud MOHHOIO OOMEHa, KaueCTBEHHbIE PEaKkUUH Ha
cynb(dar-, kapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUSI, PEIICHHE IKCIIEPUMEHTATBHBIX
3ajay no Temam «Mertamib»y U «HemeTaunel») B COOTBETCTBUM C TMpAaBUIAMU TEXHHUKHU
Oe3omacHOCTH TMpu OOpalleHWH C BEHIECTBAMU U J1aOOpaTOpPHBIM  OO0OpPYIOBaHUEM,
NPEJICTaBIATh PE3yNbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEeAKIUi U (OPMYIHPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAILIHIO,
MOJIy4a€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOW KOMMYHHUKaluu, WHTEpHET u
JPYTHX);

cOpMHUPOBAHHOCTh YMEHUU COONIOJaTh MpPaBHJIa 3KOJOTMYECKH LeIecoo0pa3Horo
MOBEJCHUSI B OBITY W TPYJIOBOM NEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 3/I0pOBbS U
OKPY’KAIOIIEH MTPUPOJIHON Cpebl, 0OCO3HABATH OMACHOCTh BO3JICCTBUSA HA dKUBbIC OPTaHU3MBbI
onpeaeEHHBIX BEUIECTB, MOHUMas cMblch nokasarens [1JIK, nmoscHATh Ha mpuMepax crocoObl
YMEHBUIEHUS U PEIOTBPAILECHHS KX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00YyYaronuXxcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE TMPUMEHSTh
3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SBICHU;

JUISL CJIETBIX W CHA0OBHISIIMX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh pelbeHO-
TOUCUHYIO cuctemMy o0o3HaueHwuit JI. bpaiins nis 3anucu XxuMudeckux GopmMyiL.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

AHO 00 "AKAEMUS", 3IMAPEBA UPVHA BUKTOPOBHA, FEHEPAJbHbIN 20.09.23 15:24 (MSK) Ceptudukat 01ECA179006BAF558347F8E665810E87FC
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TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
Ne HaumeHoBaHue pa3ieioB U TeM Koanyecrso yacos daeKkTpoHHbIe (LM pPOBbHIE)
n/m IporpaMMel Bcero KonTpoibHblie IIpakTnyeckne | 00pa3oBaTelbHbIE PECYpPChI
padoThl padoThl
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XMMUM
IIpeamer opranuueckon xumuu. Teopus https://academy-
1.1 CTPOEHHUS OPTraHMYECKHUX COeTUMHEHMIA A. M. 3 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
byrneposa ac02-efb16fa49f6a
Hroro no pasueny 3
Paznea 2. YriieBoaopo/abl
https://academy-
2.1 [IpenenbHbIE YrII€BOJOPOIBI — ATKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02
. https://academy-
2.2 HerpenenbHeIe yr1eB00pOAEL: ATKEHEL, 6 0 1 content.apkpro.ru/lesson/4038171e-4158-4bd1-
AJIKQ TUCHET, 4ITKUHET ae98-18dc1cfh9399
https://academy-
2.3 ApoMaTU4eCcKHe yrieBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4
2.4 TIpUpOIHbIC HCTOUHHKH YTACBONOPOIOB 1 X 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroro no pasueny 13
Paznea 3. Kucaopoacoaep:kamue oprann4eckne coeIuHeHus
https://academy-
3.1 Cnuptel. ®enon 3 0 0 content.apkpro.ru/lesson/5439c18b-7440-4b6f-
bf84-c04fa471694f
Anwsaerunbsl. KapOoHOBBIE KUCTOTHI https://academy-
3.2 C ) ’ 7 0 1 content.apkpro.ru/lesson/8664b319-0ba3-4945-
JIOKHBIC SQHPEI b076-ch7ae5858090
https://academy-
3.3 VYreBosl 3 1 0 content.apkpro.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0
Hroro no pasueny 13

Paznen 4. A3oTcoaepskaniue OpranHnyecKkue

COQIAREHIBANCAH SNEKTPOHHON NOANMCHIO

AHO 00 "AKALEEMUS", 3VIMAPEBA VIPVHA BUKTOPOBHA, TEHEPAJIbHbIN
OVPEKTOP
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https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0 0 content.apkpro.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e
Wroro mo pazneny 3
Pa3nea 5. BoicOkoOMOJIeKYJISIpHBIE COEIMHEHUS
51 ‘ ITnactmaccel. Kayuaykn. Bomokna 2 0 0 https://lesson.edu.ru/04/10
Hroro mo pazaeny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KIIACC
Ne HanMeHoBaHMe pa3jeioB U TeM KoaniectBo yacos DJIeKTPOHHbIe (HM(POBbIE)
n/n NporpaMMel Bcero Konrtpoabnbie | Ilpakruyeckne | 00pasoBaTe/bHbIe pecypehbl
padoThbl padoTsI
Paznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue aromoB. [lepuoanueckuii 3aKoH u
1.1 [Tepunonnueckas cucTeMa XUMHYECKHX 3 0 0 https://lesson.edu.ru/04/10
snemeHToB J[. 1. MenaeneeBa
1.2 XHWMHYECKHE PEeaKIINU 6 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne semectsa. Muoroobpasne 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro mo pasueny 13 https://lesson.edu.ru/04/10
Pa3nesn 2. Heoprannyeckast Xumusi
2.1 Mertasibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramibl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPTaHUHUECKHX 1 OPraHUHeCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumusi v :Ku3Hb
3.1 ‘ XuMUs ¥ KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 34 5 3
ITPOT'PAMME

OVPEKTOP
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