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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XWUMHUH Ha YpOBHE cpemHero obmero obpa3oBaHWsS pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpasoBanun B Poccuiickoit Penepanymy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUS QenepalbHOW 00pa30BaTEIbHON MPOTPAMMEI CPEIHEro OOIIero
obpazoanusa (DOIlI COO), mpencraBieHHBIX B DenepaqbHOM TOCYJApCTBEHHOM 00pPa30BaTEIbHOM
cragnapre COQO, ¢ yuérom Konmemnuu npenogaBanus y4eOHOTo mpeaMera «XUMUs» B 00pa3oBaTEIbHBIX
opraam3anusax Poccuiickoii denmepanny, peaqn3yONUX OCHOBHBIE O00pa30BaTENbHBIE MPOTPaMMEBI, H
OCHOBHBIX NojnoxeHui «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha nepuof ao 2025
rona» (Pacmopsoxenne IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3pabOTKe MporpaMMbl 1O XHMHH, K OINpEIesIeHHIO OO0Ileil cTpareruu
00y4eHHs, BOCITUTAHUS U Pa3BUTHsI O0YyYalOUIMXCsl CpeACTBaMH y4eOHoro mpenmera «Xumus» st 10-11
KJaccOB Ha 0a30BOM YpOBHE COCTaBWIM KOHUeNTyaubHble monoxkeHus @dIroc COO o
B3arMOO0OYCIIOBIIEHHOCTH IIeJIeH, COIep KaHus, pe3yIbTaTOB 00Y4YeHHUS U TPeOOBaHUI K YPOBHIO MTOATOTOBKU
BBIITYCKHUKOB.

XuMudeckoe oO0pa3oBaHWE, IONy4aeMOe BBITYCKHHKAMH OOMe00pa30BaTEIbHOW OpTaHU3aIlHH,
SIBIIIETCS] HEOThEMJIEMO 9acThI0 MX 00pa3oBaHHOCTH. OHO CITY>KHT 3aBEPIIAIOIINM STAlOM pealn3alyy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPHCYIIUX IEJIOCTHOW CHCTeMe
XUMHYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH KacaloTCS TIO3HAaHUS 3aKOHOB MPHUPOABI, (popMHpOBaHUS
MHUPOBO33pEHUS] U OOIIed KyIbTyphl YEIOBEKa, a TaKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3[I0POBBIO M MPUPOIHON cpene. Peamusyercs xummdeckoe oOpa3oBaHue O0YyYaroIIUXCs Ha YPOBHE
cpemHero oOIIero oOpa30BaHUSI CPEICTBAMHU yUeOHOTO TMpeaMeTa «XUMUsS», COAEp)KaHWe W IOCTPOCHUE
KOTOpPOTO OMpPEIENIeHB B TPOTpaMME M0 XHMHW C y4ETOM CHEIU(PUKKA HAYKH XUMHUH, €€ 3HaueHHs B
MTO3HAHWH MPUPOJBI M B MaTepHaIbHON JKH3HH OOIIECTBA, a TaKXkKe ¢ YyIETOM OOIINX IeNeld W MPUHITUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeqHero obOmero oOpasoBaHusi B Poccwmiickoit
depepanun.

XuMHUST KaK DJJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HWrpaeT ocoOyio poilb B COBpEMEHHON
UMBWIM3AIAH, B CO3/IaHUU HOBOH 0a3bl MaTepHaIbHOU KyJIbTyphl. OHA BHOCHT CBOH BKJIIaJA B (hOpMUpOBaHHE
PaIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/JaHUE I[EIOCTHOTO TMPECTABICHUS 00 OKPYKAIOIIEM MUPE Kak
0 eIMHCTBE MPUPOJBI M YEIIOBEKa, KOTOpoe (DOpMUPYETCS B XMMHHA Ha OCHOBE TOHWMAHUS BEI[ECTBEHHOTO
COCTaBa OKPYXKAIOIIeT0 MHpa, OCO3HAHUS B3aMMOCBS3H MEXIY CTPOSHHEM BEIIECTB, UX CBONCTBAMH U
BO3MOXKHBIMH 00JIaCTSIMH TIPUMEHEHMSI.

TecHO B3aMMOAEHCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOTHEMIIEMOM YacThIO
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPYyJla M XH3HH KaKJOr0 4iIeHa OOIecTBa.
CoBpeMeHHasi XUMUS KaK HayKa co3uaTesbHasl, Kak Hayka BBICOKUX TEXHOJIOTHI HalpaBlieHa Ha pelleHne
JI00ABHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUYCCKOW, MHIICBOM,
9KOJIOTHUECKON 0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBUMU C OOIIMMHU IENSIMH U MPHUHIMIIAMHU CPEIHETr0 OOIIero 00pa3oBaHMs COACPKAHHE
npenMera «Xumus» (10-11 kmacchl, 6a30BbIi ypOBEHb M3y4YEHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO ITOJATOTOBKY OOYYarONIMXCS, HECOOXOAMMYIO MM JUIsl BBIPAOOTKH MHPOBO33PEHUCCKUX
OpPHEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COIMyMa, TMPOJODKEHHS OOpa30BaHUS B Pa3TUYHBIX
00JIaCTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocrapnsomymMu ipenMera «XUMHUsD) SBIAIOTCS 0a3oBble Kypchl — «OpraHudeckas XUMHS» H
«O01Ias 1 HeopraHu4ecKass XUMH», OCHOBHBIM KOMIIOHEHTOM COJEPAHHS KOTOPBIX SIBISIFOTCSI OCHOBBI
0a30BOI HAayKH: CHCT€Ma 3HAHHWH MO0 HEOPTaHWYECKOW XWMHUU (C BKIIOYCHHEM 3HAHUI U3 00ImIell XuMun) 1
oprannyeckoi XxuMuu. PopMHUpOBaHHE AAHHON CHUCTEMBI 3HAHWW MPU M3YYCHHH TpPEIMeTa 00ECIeunBaEcT
BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOTO00pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOpUH
XUMHUH.

CrpykTypa comepkanusi KypcoB — «Opranndeckas xumus» u «OOmas u HeopraHmdecKass XUMUSDY
chopMHpOBaHa B IporpaMMe 110 XUMHUHM Ha OCHOBE CUCTEMHOT'0 MOJIX0/1a K U3YUEHHI0 Y4eOHOTro Marepuana
U OOYyCIIOBIIEeHa HCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUA Ha OMNPENENIEHHBIX TEOPETHYSCKHX



ypoBHsX. Tak, B Kypce OpraHn4ecKoil XMMHH BEIIECTBA PACCMAaTPHUBAIOTCA HA YPOBHE KIIACCUUECKOHN TEOpUH
CTPOEHMSI OpPraHMYECKUX COEIMHEHMH, a TakKe Ha YPOBHE CTEPEOXMMHYECKMX U DIEKTPOHHBIX
MpeacTaBiIeHuil 0 cTpoeHnH BeulecTB. CBeeHus 00 U3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTUH — OT
YIJIEBOJOPOJOB JO CIOXKHBIX OHOJOrMYECKH AaKTHBHBIX COCAMHEHMHA. B Kypce OpraHM4eckol XUMUHU
MOJNYYaloT pa3BuUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl IEpBOHAYaIbHEBIC
MPEICTaBICHUSI 0O XUMHYECKON CBSI3HM, KJIACCH(PUKAMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWMCTB
BEILECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIIVH.

[lox HOBBIM yriioM 3peHHsl B peaMere «XUMUs» 0a30BOTO YPOBHS paccMaTpHBaeTCsl U3yYCHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUSl TEOPETHYECKUH MarTepual M (PAKTOJIOTHYECKUE CBEACHUS O
BEIIeCTBaX M XUMHYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HeopraHuyecKas XHMHUSD)
o0yJamumMcs TPEAIOCTABIACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE IEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETHUECKUX U METOAOJIOTUYECKUX MO3UIUH, TIy0Ke MOHATh UCTOPUUECKOE M3MEHEeHne (YHKUIUH
3TOT0 3aKOHA — OT 0000MaroNIel 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Enunas cucremMa 3HaHMM O BaKHEWINMX BEUIECTBAX, HX COCTABE, CTPOCHHM, CBOWCTBAX U
IIPUMEHEHUHU, a TaKK€ O XMMMUYECKHX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
noronHsAeTcss B Kypcax 10 m 11 kiaccoB sieMeHTaMHU COAEp)KaHHSA, UMEIOIIUMHU KyIbTYpOJIOTHIECKHA U
MIPUKIIAJHON XapakTep. DTU 3HAHUSI CHOCOOCTBYIOT IOHUMAHHIO B3aUMOCBSI3U XMMUU C IPYTMMHU HayKaMH,
pacKkpeIBalOT €€ poNb B II03HABATEIbHOM M NPAKTHUECKOW MAEATEIBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHMIO YBAXKEHMS K MPOLECCY TBOPUECTBA B 00JACTH TEOPUH M MPAKTUYECKUX MPHIOKEHUH XUMHHU,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBSI3aHHBIX
C XMMHEH, KPUTHYECKH OCMBICIMBATh MHMOPMALMIO ¥ HPUMEHATH €€ Ul MOIOJIHEHUS 3HAHUH, peIIeHus
WHTEJUIEKTYAIbHBIX M AKCIEPUMEHTAJIBHBIX HCCIIEAOBATEIbCKUX 3afad. B LenoMm cozepikaHue y4eOHOTo
npeaMmera «XUMUS» AAHHOTO YPOBHS M3YYEHHs OpPHUEHTUPOBAaHO Ha (OPMUPOBAHHME Y OOYHarOLIMXCS
MHUPOBO33PEHUECKON OCHOBBI AJIS1 MOHUMAaHUS (MIOCOPCKUX HACH, TAKMX KaK: MaTepUalbHOE €AWHCTBO
HEOPraHMYEeCKOr'o ¥ OPraHn4ecKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEILIECTB UX COCTABOM U CTPOCHHEM,
[TO3HaBAaEMOCTh NPHUPOAHBIX SIBICHUN NMyTEM DKCIEPUMEHTa W PEIICHHS NPOTHBOPEYM MEXIy HOBBIMU
(akTaMH M TEOPETHYECKMMH IMPEIINOCHUIKAMU, OCO3HAHHWE POJIM XUMHHM B PELICHUH HKOJOTMYECKHX
pobieM, a Takxe npodieM cOepeskeHUs IHEPTETHUECKUX PECYPCOB, ChIPhs, CO3IaHMS HOBBIX TEXHOJIOTUH U
MaTepHasoB.

B mmane pemeHus 3amad BOCHHUTAHHS, DPAa3BUTUS M COLMANM3ALIUM OOyYarOIIUXCS NPHUHATHIC
MIPOrpaMMON MO0 XMMHH MOAXOBI K ONPEAEIEHUIO COAEPKaHUA U TOCTPOEHUS MPEAMETA MIPEAYCMATPUBAIOT
(opMHpOBaHHE YHHBEPCAJIbHBIX y4eOHBIX JIeHCTBUI, MMEIOINX 0a30Boe 3HAYCHUE AJISI PAa3IMYHBIX BHJOB
JESITeIbHOCTH: pELICHUs] MpoOyieM, TMOMCKa, aHaau3a U 00paboTku MHPOpMAIMK, HEOOXOAUMBIX IS
nproOpeTeHHs ONbITa MPAKTUUECKOM U MCCIIeI0BATEIbCKOM NESITENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B
MMO3HAHUH XHUMHH.

B mpakTuke mpernogaBaHus XMMUH Kak Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHMsl, TaK U Ha YPOBHE
cpeaHero odmero oOpa3oBaHMs, NMPH OMPENEICHUH COJEPKATENLHOW XapaKTePUCTHKH LeNel H3yueHHs
MpeaMeTa HalpaBiIeHHEeM MEePBOCTENICHHOW 3HAYMMOCTH TPAJAWIMOHHO MpHU3HAETCS (OpMUpPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUIECKON JICTETbHOCTH YellOBEeKa U
KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbhl. C METOIMYECKONW TOYKHM 3pEHHMsS TaKoW MOAXOod K
ONPEIEICHUIO LEJIEH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE OIIPABAAHHBIM.

CornacHO JaHHOW TOYKE 3PEHUs TIIABHBIMU MLEISIMU HM3YYEHUS TpeaMera «XuUMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) gBIsIFOTCS:

e (OpMHUPOBAaHUE CUCTEMBl XMMHYECKHUX 3HAHUN KaK Ba)KHEHIICH COCTaBJISAIONICH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MUPa, B OCHOBE KOTOPOH JIe)KaT KITFOYEBbIE IOHATHS, (YHIaMEHTAIbHbIE 3aKOHbI
d TEOpUU XHMMHH, OCBOCHHE S$3bIKa HAyKH, YCBOCHUE M IIOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000MIeHn A MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C WCTOpHUEH WX pPa3sBUTHI H
CTaHOBJICHHS];

e (GopMHpOBaHHE U Pa3BUTHE NPEACTABICHUI O HAYYHBIX METO/IaX IO3HAHMS BEIIECTB U XUMHUECKUX
peaknuii, HEOOXOMUMBIX ISl NPUOOPETeHHs YMEHUH OpHUEHTHUPOBAThCS B MHUpPE BEUIECTB H
XUMUYECKHUX SIBICHUM, IMEIOIINUX MECTO B IIPUPOJE, B IPAKTHUECKON U IIOBCEIHEBHOM KU3HU;



® pa3BUTHE YMEHHA W CIIOCOOOB JESTEIBHOCTH, CBSA3aHHBIX C HAONIOJACHUEM W OOBSCHCHHEM
XUMHYIECKOTO IKCIIEPUMEHTA, COOITIOIEHUEM TTPaBHII 0€30ITaCHOTO OOPAIICHUS ¢ BEIECTBAMH.

Hapsny ¢ atum, comeprkaTenbHas XapakTepUCTHKA [IeIe U 3a/1ad N3YYeHHS IpeaMeTa B IporpaMme
[0 XMMHH YTOYHEHAa M CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMU NPHOPUTETAMHU B CHCTEME CPEIHEro
obmero obpaszoBanms. CerogHs B NPENOJaBaHUNM XWMHH B OONBIIEH CTEIIEHW OTHAETCA MPEATIOYTCHHE
MPAKTHYECKON KOMIIOHEHTE COAep)KaHWs OOyYeHHs, OPHUEHTHPOBAHHON Ha TOATOTOBKY BBITYCKHUKA
o0mieoOpazoBaTeNnbHOM  OpPTraHM3aldK, BIAACIOIMEro He HabopoM 3HaHMHA, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CHOCO0aMHW W YMEHHUSMH aKTHBHOTO TOJYYCHHS 3HAHUW U TIPUMEHCHHS WX B
peaNbHOM KU3HU JIJIsl PEIICHUS IPAKTHYSCKUX 33]1a4.

B cBsi3u ¢ 3TUM NpU M3ydYeHHH TIpeaMeTa « XUMEsh JOMUHHUPYIOISe 3HAYCHUE MPUOOPETAI0T TaKue
LIEJH U 33]a49H, KaK:

aganranus OO0ydYaromUXCs K YCIOBHSIM JWHAMUYHO pPa3BUBAIOLIETOCS MHUpa, (HOpMUpOBaHUE
WHTEIJICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSATEIIBHOMY
MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBA3aHHBIX C BEIICCTBAMU U MX
MIPUMEHCHUEM;

(dopMupoBaHUE y OOYYAIOIIMXCS KIIOYCBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIIUH), WMCIOIIUX
YHHBEPCAJIBHOE 3HAYCHUE IS Pa3IMYHBIX BHUJIOB ACATCIBHOCTH: PEUICHHS MPOOJIeM, MOWCKA, aHAIU3a H
00paboTku MH(pOpPMAIUH, HEOOXOJMMBIX HJsi TPHOOPETEHHS OINbBITa JCATCILHOCTH, KOTOpas 3aHHMACT
BXHOC MECTO B IO3HAHUM XUMHH, a TaKXKe JJIsS OLEHKUA C IO3UIUN SKOJIOTMYECKOW 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMUYCSCKUX MPOIECCOB HAa OPraHU3M YejI0BeKa U MPUPOIHYIO CPELLY;

pa3BUTHE II03HABATCIIHBIX HMHTEPECOB, HWHTCIUICKTYAIBHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
00yJaroIMXCs: CIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBHH C
JKU3HEHHBIMU TIOTPEOHOCTSAMH, MCIIOJIB30BAaTh COBPEMEHHBIC WH(GOPMAIIMOHHBIC TEXHOJIOTUH JIJIs TIOUCKA U
aHaJIM3a yueOHON ¥ HayYHO-TIOMYJIAPHON UH(POPMAIMH XMMHUYECKOTO CONCPIKAHUS;

(dbopMupoBaHHE W pa3BUTHE Yy OOYYAIONIMXCSA AaCCOIMATUBHOTO U JIOTHYECKOTO MBINLICHUS,
HaOIOAAaTENFHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TPHU
IUIAHUPOBAHUU U MPOBEIEHIH XUMHIECKOTO SKCIIEPHMEHTA;

BOCIIUTAHHE y OOYYarOIIUXCs YOSKIEHHOCTH B TYMAaHHCTHYECKOH HANPABICHHOCTH XUMHH, €&
BXHOW POJM B pEIICHHH TIO0aJbHBIX MPOOIEM pPAMOHAIBEHOTO TPHUPOJIONOIH30BAHMS, IOTIOTHEHUS
SHEPTeTHYECKUX PECYPCOB M COXPaHEHHUS MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIIIEHUSI K TIPUPOJE M CBOEMY 3I0POBBIO, a TaKKe MPHUOOPETEHUS OIBITA WCIIOIB30BAaHUS MOTydYeHHBIX
3HAHUU /ISl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMH SBICHUSMU.

B yueOGHOM mmaHe cpemHero o0imiero o0pa3oBaHHUsS MpeaMeT «XUMHsS» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeaMeTHOH 00acTn «ECcTeCTBEHHO-HAYYHBIE ITPEIMEThD».

OOmiee 4yuCIO 4acoB, OTBEAEHHBIX I M3YYCHHS XUMHUHU, HA 0a30BOM YPOBHE CPEIHEro OOIIero
oOpa3zoBanus, coctaBisier 68 wacoB: B 10 kimacce — 34 yaca (1 gac B Henenro), B 11 ximacce — 34 yaca (1 gac B
HEJIENTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHUYeCcKON XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHUE U 3HAYCHUE B MOJYYEHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMA  OPraHUYECKMX  BemecTB.  HoMmeHkiarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METOABl M3YUCHHS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0OpasiaMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIHUPOBAHUE MOJICKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMUIICH — MPOCTEeHIINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYCCKHE CBOWCTBAa (peakiuu THAPUPOBAHUS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusaiun). [lonydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psia. AUETUIeH —
MPOCTEHIINI TPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TraJIOTEHUPOBAHUSI M HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T07yon: cocmas, cCmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSaAnUs U HUMPOBAHUS), NOJIYYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKHU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedte u e& mnpoucxoxnenue. CrnocoObl mnepepalOTKM HEPTU: NEPEeroHKa, KPEKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUi), muponu3. [IpoaykTel nmepepaboTku HEDTH, UX PUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOTYyKTHI €ro nepepaboTKu.

DKCIepUMEHTATbHBIE METO/Ibl M3YYCHHS BEIIECTB U WX TMPEBpAIICHUN: 03HAKOMIICHHUE C
oOpasmamu 1uracTMace, KaydykoB W pe3uHsbl, koymeknnn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHNWE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHUIO XUMHMUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKOIb U TJHULEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHble KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHasi KUCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

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

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOJbl WM3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEICHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMojelcTBue muuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncinenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00béMa, KoIW4yecTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, EHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHH: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/Ibl M3YUYECHHUsI BEIIECTB W HUX IMPEBpAILCHHUI: 03HAKOMIIEHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusM, Ouocdepa, oOMeH BemiecTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, 0- amemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p nepHOAMYECKOro 3akoHa UM Ilepmoanueckol CHCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NEPUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeMnoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUsI KOBaJEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (DakTopoB. OOpaTUMBIE PEAKIHH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOPOCTb XUMHYECKOU PEAKIIM.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aromMoB. (DU3HuUecKHe CBONCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COSAMHEHUH (OKCUIO0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenue meramnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. Oomiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTaluioB. [IpuMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaOMIOJEHME M  ONHMCAaHUE JEMOHCTPALMOHHBIX U  JIAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMHU BELIECTB, pacdy€Thl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHBL. lloHATHE O Hay4yHBIX METOJAX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAackKH, CTEKJIO0, KepaMUKa, MaTepuaibl Ui 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H IpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaTMOaKTUBHOCTb, MOJIEKYNA, SHEPTeTHUECKUN YpOBEHb, BELIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTUYeCKasi IMPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOLIUMKCS POCCUHCKON IpakJaHCKOM HMIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUECKUX TPaauLUii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD )KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJIaHCKOro O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUIAMU IOBEJIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHMUYECKOW JESATEIBHOCTH OOYdYaloUIMXCs IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBaKEHHS K IPOIECCY TBOpYECTBA B 0OOJACTH TEOPUU M TMPAKTUIECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSAX COBPEMEHHOM O0TEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M 0Oe30macHoro obpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENbCKOM JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3indHOro pojia, B TOM 4YUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS NEHCTBUHM, NPUHOCAIIMX BpEJ OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUA pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKa, B IO3HAHUM IPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTONUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTM METOJIOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEpPBIBHOMY OOpa3oBaHMIO U caM00Opa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUA y4dyeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JeWCTBUSA (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHble Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMH;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHS YYCHUUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABJIATh 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe ¢ XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((u3nuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJl€ AHAJIOra W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPH  BBINOJHEHHH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHUS 1 0OMEHA MHCHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMbplii aITOPUTM JCHCTBUHA IPU BBITOJIHEHUN Y4EOHBIX M HCCIIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIUMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIBHAS TPYIIA, pPaAvKal, H30MEpHUs, U30MEpPbl, TOMOJOTHUECKUN psi, TOMOJOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUU 1 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/IfI, YCTaHaBJIMBATb
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTB YMeHI/Iﬁ HCIIOJIB30BaTh XHUMUUYCCKYI0O CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XUMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI



(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BbICOKOMOJIEKYISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoii Homenknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, TPOIUIICH,
aleTUIICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KUCIIOTa, IJII0K03a, (PPYyKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, arneTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTalbJIeTUl, MypaBbHHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CHOCOOBI HUX MEPEPadOTKM W TMPAKTUYECKOE MPHUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c()OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKILUH);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, WCIONB3YeMbIX B XHMHW TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpEHUe, OSKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBaHKUEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJyYeHUE ITHIICHA U W3YYCHHE €T0
CBOWMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHUYEeCKHX BEIICCTB, JICHATypalus OEIKOB TIpH
HarpeBaHUU, I[BETHBIE PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO J3KCIepuMeHTa B (OopMe 3allMCh YPaBHCHHWN COOTBETCTBYIONIUX PEAKIMH U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, THTEpHET U IpYyTrHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKH IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarolled MPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBI
ompeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHsaTe Ha



IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJIOBEKa,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKUX SIBIICHUI;

JUId  cHeNbIX M cAaloBUIAIIMX OOy4aroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HEOpraHW4ecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HPUPOAbI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpaKTUYECKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollne
HOHSTHUS (XMMHUYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALUSA, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPTHU IPU XMMHYECKHUX
peaKlMsx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMHM $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXale B OCHOBE ITOHMMAHHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosOorNyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPTaHWYECKHUX BEILECTB B OBITY U MPAKTUUECKOM JeSITeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pHbIE MPU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTh, Heram€Has W3BeCTb, NUThEBAs COJa, MUPHUT U
JpyTHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIeHTHAas!, HIOHHA,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAMHEHMSIX, TUI KPUCTAIMYECKOW PEHIETKH KOHKPETHOIO
BEIIeCTBA (aTOMHAas, MOJIEKYJApHas, MOHHAas, METAIJIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle coelMHEeHUH (IIPOCThIe BELIECTBA — METAJUIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBbIE THAPOKCHUIBI, COJIN);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ilepuonnyeckoit cucteMbl XUMHUECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPrETHUYCCKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementos [1. U.
MeHnneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXIaTh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIIoBoMYy 3(hdexTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, MOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS PEAKIIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBHUS, PU KOTOPBIX 3TU
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3sTUYHBIX (PAKTOPOB; XapaKTep CMEUICHHS XHMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE IMPOMBIIIIJIEHHOTO MOJY4YE€HUs CEPHOW KHCIOTHI, aMMHaKa, a Takke cHOpMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHUiia MOJIb30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUH JKCICPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEICNieHHUE CpPeIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKI[MH, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady nmo temaM «Mertame» U «HemeTamibpl») B COOTBETCTBHM C MPaBHIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHN! ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, MIPEICTABIATh



pe3yabTaThl XMMHUYECKOrO 3KCIIEpUMEHTa B ()OpME 3alUCH YPAaBHEHUIl COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[OJy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEACTBA MaccOBOW KOMMYHMKalMM, MHTepHET H
JPYTHX);

C(OPMUPOBAHHOCTh YMEHUH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIeCTB, MOHMMas cMblca nokasatens [TJK, noscHare Ha npumepax crnocoObt
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUI;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenMer oprannyecko XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuneHuii A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHn4eckux Bemects. Homenkiarypa 1
(cucrematuyeckasl) U TpUBHAIbHbIE
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
5 OTWIIEH U IPONMIIEH — MPOCTENIINE 1
MIPEICTABUTENH AJIKEHOB
8 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTpPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas CB3b yriaeBOJOPOAOB,
MPUHAUISKAIMX K PA3IMYHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 ¥ MOMyTHBIE HEDTIHBIE
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYEeCKHe
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpneruasl: GopmManbaeTuI u
aretanabaernn. AneTod

91 OHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE

KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI




[IpakTuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEUHOBASL KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JIeHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KilacCHUpUKaIH.

27 Baxwuelime npencTaBuTeNu: riI0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak npupoaHbie
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarine opraHnuecKue
COCTUHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHWJIHH
AMUHOKHUCIOTH KaK aM(pOTepHbIS

31 OpraHUYECKHUE COCAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIC TIOHSITUS] XUMHH

BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ




OCHOBHBIC METOJBI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKHX d1eMeHToB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] JII/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XPOMa, MEJU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA FAJIOT€HOB, CEPhI M UX
COCIMHEHUI

23

XuMudeckue cBoKCTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KonrtponbHas pabota o remMam «MeTaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. H.H. I'apa Ypoku Xumuu 10 xnacc, Mocksa "IIpocsemienue"
2. Paboune nporpammel M.H. AdanacrseBa "Xumus" npenMeTHas TuHus

yueOHukoB ['.E. Pynsurtuca, @.I'. ®enpamana "[IpocsemnieHue"

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru

Yuu.py

https://www.yaklass.ru

https://uchebnik.mos.ru
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