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COJEPXAHUE OBYYEHUA
10 KJTACC

Teopernueckrne OCHOBbI OPraHU4YEeCKOW XUMHUU

[IpenMer opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B IIOJyYCHUU
HOBBIX BEUIECTB U MaTepuasoB. Teopus cTpoeHUst oprannyeckux coequHeHuit A.M. byrieposa,
e€ OcHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nzomepus. XMMHUUYECKasl CBSI3b B OPraHUUYECKUX COCAUHEHMSIX — OJAMHAPHBIE U KPATHBIE CBS3H.
[IpencraBiaenue o kiaccupuKauu OpraHuYeckux BeniecTB. HoMeHkaTypa OpraHudeckux
COCIMHEHUIN (cuUcTeMaThyeckas) M TPUBHAJIbHbIE HAa3BaHMUS BaXKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKcnepumenmanvHbvie Memoobl U3Y4eHUs 6eUecms U Ux npeepaujeHut

O3HakomiieHHE ¢ 0Opa3lamMu OpPraHMYeCKUX BEILECTB M MaTepHajlaMM Ha MX OCHOBE,
MOJCIIMPOBAHME  MOJEKYJ1  OpPraHMYeCKHX  BEIIeCTB,  HAOIIOAEHWE W ONHCAaHUe
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALLEHUI0 OPraHMYECKUX BEILECTB IIPU HArPEBaHHUH
(nnaBieHue, oOyriavMBaHUE U TOPEHUE).

YrneBo1opoasl

AJKaHBI: COCTaB U CTPOCHHME, IOMOJIOTMYECKHN psiA. MeTaH M 3TaH — mIpocTeumme
IPEJICTAaBUTENIN aJKAaHOB: (U3MYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYyYEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHM psil. DTUIIEH U MPOINUIIEH — POCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Anxaauensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3UHBbI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOIMYECKHH psl. ALETWIeH —
IPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTpOeHHUE, (PM3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHuUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAHUS M HUTPOBAHUS), TMOJIY4YEHHE W TpUMEHeHue. Toayols: coCTaB, CTpPOEHHE,
¢bu3nyecKne 1 XMMHUYECKHE CBOMCTBA (peaKIiK TajJOreHUPOBAaHUS U HUTPOBAHUS), MOJIyUEHHUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJOPOJAaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTII€BOJOPOAOB. IIpupoaHblif ra3 U nomnyTHele HEPTSIHbBIE ra3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHuUecKHid, KaTanUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
INPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKThI €ro NepepadoTKH.

DKcnepumenmanbHbvie Memoobl U3Y4eHUs 6ewecms U Ux npeepaujeHut

O3nakomiieHHe ¢ oOpa3liaMH IUIACTMACC, KaydyKOB M pe3uHBbl, Kojutekuuun «HepTb» u
«¥YTOIBY,

-MOJEJINPOBAHUE MOJIEKYJ YIJIEBOJLOPOIOB U IaJIOT€HONPOU3BOIHBIX,

- IPOBEIEHNE TPAKTHUECKOI pabOThI: MOTYYeHHE STHUIIEHA U U3yYEHUE €TO0 CBOMCTB.

Pacuémmnvie 3a0auu

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakIuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBa HJIM IMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxaiiye opraHM4eCcKue COEUHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTpOeHue, (U3NYECKue u
XUMHYECKHE CBOWCTBA (pEaKUUU C aKTMBHBIMHU METaNIaMH, I'aJIOT€HOBOJOPOAAMH, FOPEHUE),
npuMeHeHre. BogopoHbie cBsi3u MeXAy MOJIEKyJaMu cnupToB. JlelicTBue MeTaHoa U 3TaHoJIa
Ha OpraHu3M 4eJoBeKa. MHOroaTOMHBIE CHUPTHI. ODTHUJICHIJIMKOJIb W TJIMIEPUH: CTPOEHUE,



¢u3nueckue M XUMHYECKHE CBOWMCTBa (B3aMMOJICHCTBHE CO MICNOYHBIMH MeETaJUIaMH,
KaueCTBEHHasl peakiusi Ha MHOrOaTOMHbIE CHUpPThI). JleiicTBMe Ha OpraHu3M 4YelloBeKa.
[IpuMeHeHne TIMIEpUHA M JTUJICHIVIMKONA. (DEHON: CTPOSHHE MOJICKYINbI, (QHU3HUecKue u
XuMH4eckue cBoiicTBa. TokcuyHocTh deHona. [Ipumenenue penona.

Anpnerunpl ¥ KeToHbl. DopMalbleruj, aueTalbIeTHaA: CTPOeHUE, (GHU3UYECKUue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC DEAKIIHH),
NOJyYeHUE U TIPUMEHEHHUE. AIIETOH: CTpOeHHE, (pU3nUecKre U XMMHUYECKHE CBOWCTBA (peakuuu
OKHCJICHUS U BOCCTaHOBJICHHUS ), TOJyUCHHE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
cTpoeHue, pu3nveckre 1 XMMUYeCKUe CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIIOT, PeaKIIus
TepuUKaANMK), TOoNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
ux Moromee aeiictBue. CioxHble 3(UpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. I'maponu3
cnoxHbIX 3upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorndeckas poib KUPOB.

VYrneBojsl: cocTas, Kiaccu(ukanus yrieBogoB (MOHO-, 1- U moiucaxapuabl). [moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3NYECKHEe U XMMHYECKHe
cBoiictBa (B3aumogeictBue ¢ ruzapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. Gorocuntes. Opykro3a kak u3omep rioKo3bl. Caxaposa —
MPEACTABUTEND JIUCAXAPHUI0B, THAPOJIN3, HAXOXKACHUE B MpUpoae U npumeHeHue. Kpaxman u
LEJUTI0I03a KaK NpupoAHble nonuMepbl. CTpoeHue Kpaxmaia U 1eunoiao3bsl. dusnueckue u
XUMHYECKHE CBOMCTBA KpaxMaina (TUIPOJIN3, KaYeCTBEHHAs PeaKIus C HOI0M).

DKcnepumeHmanbHvle Memoobl U3y4eHus 8eujecms u ux npespaujeHul

[IpoBenenue, HaOMIOICHNE U ONMCAHUE IEMOHCTPAI[MOHHBIX OMBITOB:

-TOpEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJTHOATOMHBIX CIIUPTOB (OKUCIIEHUE 3TaHOJIa
okcusom meau(Il)),

-MHOI'0aTOMHBIX CIIUPTOB (B3auMOEHCTBUE IIMLEepuHa ¢ Tuapokcuiom meau(1l)),

- anbJeruoB (OKHUCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u rumpokcuaom
meau(Il),

- B3aUMO/JICHCTBHE KpaxMajia ¢ i1o1oM),

-IIPOBEJICHUE MPAKTUUECKOU PaOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuémmnuie 3a0auu

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAaKUMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIHH).

A30TcojiepKallie OPraHMYECKUEe COSTUHEHUS

AMuHBI. MeTHIIaMUH M aHWINH: COCTaB, CTPOCHHE, GU3NUECKHE U XUMUYECKHUE CBOUCTBA
(ropeHue, B3aMMOJEWCTBHE C BOJAOM M KUCIOTaMHu). AMMHOKHUCIOTBI Kak amMQoTepHble
opraHuyeckue coequHeHus. Pu3nueckue U XMMUYECKHE CBOICTBa aMHHOKHCIOT (Ha mpumepe
rmnrHa). buonormueckoe 3HaueHue amuHOKHCHIOT. Ilentuabl. benku kak mnpupojHbie
BBICOKOMOJIEKYJISIpHbIE coennHeHus. [lepBuyHas, BTOpUYHAs U TPETHUYHAs CTPYKTypa OEJIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIIN3, JeHATYypallis, KAaUeCTBEHHbIE PEaKIIK Ha OENKHU.

DKkcnepumenmanbHvle Memoosl U3yUeHUs euwecnms U Ux npespaujeHull

Habntonenne u omnucaHue JOEMOHCTPALlMOHHBIX ONBITOB: JeHATypauus OeNKOB Npu
HarpeBaHUH, LIBETHbIEC PEAKIIUU OCJIKOB.

BricokoMoOJIeKyIsIpHbIE COCIUHEHUS

OcHOBHbBIE TOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHAS MOJIEKYyJspHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUN — MOJIMMEpHU3alis U MOJUKOHACHCAIUS.
[TnacTmacchl (MOAMATHIICH, TTOJUIIPONHIICH, TOTMBUHUIXIOPU, oMcTupoi). HarypanbHelii n
CUHTETHUYECKHE Kayuyyku (OyTalueHOBBIH, XJIOPONPEHOBBIH U M30MpeHOBHIN). BosokHa:



HATypaJIbHbIE (XJIOTOK, IIEpCTh, IIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KAlpOH | JIABCaH).

Oxcnepumenmanvrvie Memoobl U3YUEeHUsl 6eUjeCms U Ux npespaujeHul

O3HakoMJieHHE € OO0pas3lamu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MG)KHpGI[MeTHI)Ie CBA3HU

Peanuzatust mesrcnpeomemnuix cesazeu npu usydenuu opeanuyeckou xumuu 6 10 kiracce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MIOHSITHA, SBIISFONINXCSI CUCTEMHBIMU JIJISI OT/ICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIE TOHATHSA: SIBJICHHE, HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEePHUOAUYHOCTb, HAONIOJCHUE, HW3MEpEHHeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

Qusuxa: Matepusi, SHEpPrus, Macca, aTroM, D5JEKTPOH, MOJIEKYJa, HJHEPreTUYeCKUn
YpOBEHbB, BEUIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE BEIIeCTBa, (PU3MUYECKUE BETUYUHBI U
SAMHHMIIBI X U3MEPCHHUS.

buonoeus:. xnerka, opranmsM, O6uochepa, oOMEH BelIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

T'eoepaghus: MuHepabl, TOPHBIE TOPOJIBI, IOJIE3HBIE HCKOMIAEMBbIE, TOIUTMBO, PECYPCHI.

Texnonoeus: NUIEBbIe MPOTYKTHI, OCHOBBI PAallMOHAILHOTO MUTAHMSI, MOIOIIUE CPEJICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHUAIIbI U3 UCKYCCTBEHHBIX H CHHTETHYCCKHIX
BOJIOKOH.

11 KIIACC

TGOpCTI/I‘IGCKI/IC OCHOBBI XUMHNHU

XuMuueckuil snmemMeHT. AToMm. Slapo aroma, W30TOMBI. OJEKTPOHHAs 000JI0YKA.
DHepreTHyecKre YpOBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, - 31eMeHThl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OnekTpoHHas kKoH(urypanus aromoB. [lepuoamueckuit 3akoH u Ilepumonmyeckas cucrema
xumuyeckux semeHToB .M. MenneneeBa. CBsi3b mepuognveckoro 3akoHa u I[lepuonnueckoi
CUCTEMBI XUMHYECKUX 3JIeMeHTOB [[.1. MenzeneesBa ¢ COBpeMEHHOM TEOPUEN CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH MU3MEHEHHS] CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX U
CJIOKHBIX BEILECTB IO IpyNIaM M NepuoiaM. 3HAUYEHUE NEPUOJMYECKOrO 3aKOHA B Pa3BUTUU
Hayku. CTpoeHHEe BEIEeCTBa.

Xumudeckasi CBsi3b. Buabl XuMU4eckoil CBs3HM (KOBAJICHTHAs HEMOJSpHAs U TMOJSpHAas,
WOHHAsl, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW XMMMYECKOH CBS3U
(0OMeHHBIN M TOHOPHO-aKLIENITOPHBIHN). BonopoaHast cBs3b.

BanentHocts. OnekTpooTpuniaTesbHOCTh. CTeneHb OKHUCIeHUs. OoHBI: KaTHOHBI M
aHUOHBI. BemiecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHMS. 3aKOH ITOCTOSHCTBA
cOCTaBa BelllecTBa. THIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsaTtue o nucnepcHbIX cucreMax. VIcTUHHBIE U KOJIJIOUIHBIE pacTBOpBL. MaccoBast 10
BeuiecTBa B pactBope. Kiaccudukanuss HeopraHudeckux coeauHeHuil. Homenkiatypa
HEOpPraHMUYECKUX BEIIECTB. ['eHeTndecKas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAMIEKAIUX K
pa3IMYHBIM KJaccam.

Xumuyeckas peakius. Knaccudukanuss XMMHUYECKUX pPEAKIHMid B HEOPTaHUYECKOW H
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM INPH XUMHUYECKHX peakuuax. CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JINYHBIX
dakTopoB. ObpaTuMbIe peakiuu. XUMHIECKoe paBHOBecHe. DaKTOPHI, BIUSAIOIINE HA COCTOSTHUE
XuMHudeckoro papHoBecus. [Ipunuun Jle [larense.

OnektponuTtrdeckas aucconuarusa. CwibHbBIE W clla0ble 3JIeKTpOoauThl. Cpena BOIHBIX
pacTBOpPOB BELIECTB: KHCIas, HEWTpasibHas, wienodHas. [loHsTne o BOZOpPOJHOM IOKa3aTele
(pH) pactBopa. Peakmuu woHHOTO OOMeHa. ['MApONIM3 HEOPraHWYeCKHX W OPraHUYECKUX



BerecTB. OKUCIUTENHFHO-BOCCTAHOBUTEIbHBIC peakiun. [loHATHE 00 AJIEKTPONIM3e PacIljiaBOB U
pactBopoB cosel. [I[puMeHeHue 3eKTposn3a.

OKcnepumenmanvHvle MEMoObl U3VUEHUs BeUleCmE U UX NPespaujeHull

Hemonctpanus Ttabmun «llepuoamueckas cucreMa XHMMHYECKHX d3iieMeHToB J[.M.
MenpaeneeBay,

- U3YYCHHE MOJIEJICH KPUCTALTNYECKUX PEIIETOK,

-HAOJIIOZICHHE M OMHMCAaHWE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3oKEHUE
MEPOKCHUIa BOJIOPO/Ia B IPUCYTCTBUU KaTaau3aTropa,

-OIpEJICJICHHE CPE/Ibl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIBLHOIO WHIMKATOPA,
peaKIy HOHHOTO OOMEHa),

-IPOBE/ICHUE TPAKTUYECKONH paboThl «BimsHHE pa3iaudHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKIIUm.

Pacuémmuvie 3a0auu

Pacu€tel 1o ypaBHEHHUSM XUMHUYECKHX pEaKIUH, B TOM YHCJIE TEPMOXHMHYECCKHE
pacyérsl,

-pacy€Thl C UCITOIb30BAHUEM MOHSITHS «MacCOBast IOJIS BEIICCTBAY.

Heoprannueckast xumust

Hemeramnel. [lonoxxenne HemetaimioB B Ileproaumdeckodl cucreMe XUMHUYECKHX
snementoB J[.M. MenneneeBa M 0COOGHHOCTH CTpOeHHUS aToMOB. (Du3MyYECKHUE CBOWCTBA
HEMETAJUIOB. AJUIOTPONHUST HEMETAIUIOB (HA MpHUMEpe KUCIopoja, cephl, Gochopa u yriaeponaa).
XUMHYECKHE CBOWCTBA BAKHEHIIINX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, hocdopa, yriaepoaa u
KpEMHHUSI) U HUX COEIMHEHUH (OKCHIOB, KHCIOPOJACOAEPKAILIUX KHUCIOT, BOJOPOJIHBIX
coenuHeHui). [IpuMeHeHre BaxKHEMIINX HEMETAIIIOB M UX COSAMHEHMIA.

Mertannsbl. [lonoxxenue mertamioB B [lepuonnyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. OcOOEHHOCTH CTPOEHUS dJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Ob1mue
¢usnueckue cBoiicTBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HaNpsKEHUI
METaJIJIOB. XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kajuil, KalblWW, MarHu,
QTIOMUHHMA, [MHK, XPOM, >€JIe30, MeIb) W WX coeauHeHuid. OOmme crmocoObl MONTydeHUs
metayuioB. Mertamnyprusi. Kopposus meramnoB. CrnocoOsl 3amiuTel 0T Koppo3uu. [Ipumenenue
METAJIJIOB B OBITY U TEXHHKE.

DxcnepumenmanvHvie Memoobl U3YHUeHUsl 6eUleCms U Ux npespaujeHull

N3ydenue komekunu «MeTasibl U CIUIaBbl», 00pa3lloB HEMETAILIOB,

-peleHne IKCIepUMEHTAIbHbBIX 3a/1ad,

-Ha0/IoIGHWE M ONMCAaHHWE  JIEMOHCTPAllMOHHBIX M JaOOpaTOPHBIX  OIBITOB
(B3anMoOIeHiCTBUE IMIPOKCUA ATFOMUHUS C paCTBOPAaMH KUCIIOT U LIeJIoueid,

-KaueCTBEHHbIE PEaKlMi Ha KATHOHbI METAJJIOB).

Pacuémmnule 3a0auu

Pacuérbl Maccel BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Win 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKI[MH BEIIECTB,

- pacuérsl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU OAHO U3
BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Porr xumum B OOECHEYeHHMH DKOJIOTHYECKOW, HSHEPreTHUYECKOW W  THUIIEBOM
0€30MaCHOCTH, pa3BUTHM MeIUIUHBL. [loHATHE O HAay4HBIX METOJaX IO3HAHMS BEILECTB U
XUMHYEeCKHX peaknuid. [IpencraBieHuss 00 OOMMX HAYYHBIX TPUHIMIIAX TMPOMBIIUIEHHOTO
NOJYyYEeHUs] BaXHEHIIMX BelecTB. YeNoBEeK B MHUpE BEIIECTB M MaTepUANIOB: BaKHEHIIne
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLIMOHHBIE MaTepUalbl, KpAacKd, CTEKJIO0, KepaMHuKa,
MaTepHaibl A 3JEKTPOHUKM, HaHOMAaTepuasbl, OPraHWYeCKHe M MUHEpalbHbIE yI00pEHUs.
XUMHS U 3[J0pOBbE YEJIOBEKA: MpaBUJIa MCIIOJIb30BaHUS JIEKApPCTBEHHBIX MpENapaToB, MpaBuiia
0€30I1aCHOT0 MCII0JIb30BaHMS MTPENapaToB OBITOBOM XUMHUH B ITOBCEHEBHOM KU3HU.

MexnpeaMeTHble CBsI3U



Peanuzanus mesrcnpeomemmuvix céazeti npu uzydeHuu oouell U HeopeaHu4ieckol Xumuu 6
11 xknacce ocymecTBisieTcsa yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHUI,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
mukia. OOmue ecTeCTBEHHO-Hay4yHblE INOHATHUS: HayyHbId (akT, rumoresa, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHHE, SBJICHUE.

@Du3zuka: Marepus, PHEPrusi, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEMTPOH, MOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMUMHBI U €ANHUIIBI HX H3MEPEHHSI, CKOPOCTb.

Buonoeus: xnerka, opraHus3M, 3KocUCTeMa, Ouocepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPraHU3ME.

I'eocpaghus: MuHepaibl, FOPHbIE TOPO/Ibl, OJIE3HbIE UCKOIIAEMBbIE, TOIIMBO, PECYPCHI.

Texunonoeusi: ~ XUMHUYECKass  IPOMBILUIEHHOCTb,  METAJUIyprus,  IMPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MNPOMBIIUICHHOCTh, IPOMU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUalIOB, 3JIEKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMSBI 110 XMMHUHK HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ysibTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeAHero ooIiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEJAMETHBIM).
HayuHo-meronnueckoii OCHOBOM uid pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOJXOAOM B CTPYKTYpE€ JMYHOCTHBIX
pe3ysbTaTOB OCBOEGHUS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOLIHE!

-0CO3HaHUE O0YyYarOIUMUCS POCCUNCKOM Tpa’kAaHCKOM MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HIMYME MOTHBAllMM K OOyuYeHMIO; LEJIeHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHU JTUYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX Tpaauluil 0a30BOM
HAyKU XMMUH;

-TOTOBHOCTb M CIIOCOOHOCTh O0Y4arolIUXCsl PyKOBOJICTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYHUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

-HaJIM4YUe MPAaBOCO3HAHMS SKOJOTMUECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUTh LU H
CTPOUTb JKU3HEHHBIE TJIaHBI.

Jluunocmuvie pezyrbmamvl OCBOCHMsI IpeaMeTa «XHMHS» JOCTUTAKOTCS B E€IUHCTBE
yueOHOM M  BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJEalaMHd  POCCUICKOTO
rpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU M TIpaBUJIAMU MOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOI'O CTaHOBJICHUS
JTUIHOCTH 00YyYaIONUXCSI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS NpeaMeTa «XUMHsD» OTPaKatoT CPOPMUPOBAHHOCTh
ONbITa TIO3HABATENIbHOM M TMPAKTHUECKON MAESITeTbHOCTH OO0YyYalolIMUXCcs M0 pealn3alnuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1)epasicoanckozo eocnumanust:

- OCO3HaHUS 00YYaIOUMMHCS CBOUX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, yBAXKEHUS
K 3aKOHY U NPaBOMOPSIKY;

-IPEACTABJIEHUS O COLMAJIbHBIX HOPMAax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIIECHUN B
KOJUJIEKTHBE;



- TOTOBHOCTH K COBMECTHOH TBOPYECKOW MEATENbHOCTH MpPU CO3JAaHUM YUYEOHBIX
IPOEKTOB, PEUIEHHH Y4YEOHbIX UM IIO3HABATENIBHBIX 3ajay, BBIIOJHEHUH XMMUYECKHX
IKCIIEPUMEHTOB;

-CIIOCOOHOCTH TOHUMATh M IPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTUKY U apryMEHTHI
JIPYTUX IPU aHAINU3€E PA3IMYHbIX BUJIOB YUEOHOH 1€ATENbHOCTH;

2) nampuomuyecko2o 60CHUMAaHUsL:

- LICHHOCTHOI'O OTHOLIEHMSI K MCTOPHMYECKOMY M HAy4YHOMY HACJIEIHI0 OTE€YECTBEHHOM
XUMUY;

- YBaXCEHHUsS K IPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHHUS HAyKH €CThb PE3yJbTaT JUIMTENbHBIX HaOIIOAEHU,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U IIPAKTHKOB;

- WHTEpeca M II03HABATCIIBHBIX MOTHUBOB B IOJYYEHHHM M IOCIEAYIOIIEM aHAIHU3e
UH(POPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€YeCTBEHHOW XMHUU;

3) 0yxo8HO-HPABCMEEHHO20 60CHUMAHUSL:

- HPaBCTBEHHOT'O CO3HAHUS, 3STUUYECKOT0 MIOBECHMUS;

- CIOCOOHOCTH OLIEHUBAaTh CHUTYAllMM, CBS3aHHbIE C XUMHUYECKUMH SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

- TOTOBHOCTH OLICHUBAaTh CBOE IMOBEACHME M MOCTYNKH CBOMX TOBApHILUECH C MO3ULMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX ITOCTYIIKOB;

4) hopmuposanus Kyibmypel 300po6bsi:

- MOHMMAaHMs LIEHHOCTEH 30poBOro M Oe3omnacHoro odpasza *XHU3HHM, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

-coOmroieHus paBuil 0€30MacHOro OOpalleHusl ¢ BEIeCTBAaMHU B OBITY, IIOBCEAHEBHOM
YKU3HU U B TPYJIOBOM J€SATEIBHOCTH;

- MOHMMAaHUS LEHHOCTH MPaBUI HHIUBUAYAJIBHOIO U KOJJIEKTMBHOIO 0€30I1acHOrO
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

- OCO3HAHUS MOCJEJICTBUM U HENPUATHUS BPEIHBIX MPHUBBIYEK (YIOTPEOIEHHs aIKOros,
HapKOTHUKOB, KYpEHHUS);

5) mpyoosoeo éocnumanusi:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4Y€OHO-HCCIIEIOBATEIbCKON MEsITeNbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

- YCTAaHOBKM Ha AaKTMBHO€ Y4YacTH€ B PEUIEHUHM NPAaKTHUYECKHUX 3aJady COLUAIbHON
HaIlpaBJIEHHOCTH (B PaMKax CBOET0 KJIacca, IIKOJbI);

- HHTEpeca K MPaKTUYECKOMY M3y4eHHUIO Ipodeccuil pa3inyHoro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

-YBaXXEHUS K TPYAY, JIOJIAM TpyAa U pe3yJbTaTaM TPYJ0BOU JAESITENbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIUBUAYAJbHOW TpPaeKTOPUH 0Opa3oBaHMUA,
Oynyueil nmpodeccun U peann3anuu COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) sxonoeuneckozo socnumanus:

- DKOJIOTHYECKH 1eJIeCO00pa3HOro OTHOIIEHUS K TpUpOAe, KaK HCTOUYHUKY
CyILIECTBOBAaHUS KU3HU Ha 3eMIIE;

-MIOHUMAaHUsl  TJIO0ANBHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM,  BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBLHON CPEIbI;

- OCO3HaHMA HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIDKEHHM XUMHUHM IS pelieHHs
BOIIPOCOB PAllMOHAILHOTO IPUPOAONOIb30BAHNUS;

- aKTUBHOI'O HENPUATHA ACHCTBUM, NPUHOCAIIMX BPEJ OKPYKaOLIEH NPUPOJHON Cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPeIIpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HQJIAYUS Pa3BUTOTO SKOJIOTMYECKOrO MBIIUIEHUS, SKOJIOIMYECKON KyJIbTYpbI, OMbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B



MI03HABATEJIBbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM MPaKTHKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) yennocmu Hay4HO20 NO3HAHUA:

C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

- MOHMMaHUS CIEeUU(PHUKUM XUMHMM KaK HayKHM, OCO3HaHMs €€ poiu B (OpMHUpPOBaHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroIeM
MHUpPE KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

-yOeXIEHHOCTH B OCOOOHM 3HAYMMOCTU XUMMHU JUIl COBPEMEHHON IMBHIM3ALMMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOro TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4ieHa
o0I11eCTBa;

- €CTECTBEHHO-HAY4YHON TIPAMOTHOCTU: IIOHUMaHHUS CYIIHOCTH METOAOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCIOJIB30BaTh MOJy4YaeMble 3HAHUS AJIs
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMI,
yYMEHHUS ieJaTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHMUYECKUE 3HAHUSA JUISl pElICHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

-MHTEepeca K IIO3HAHUI0 M  HUCCIIEJOBATEIbCKOM JI€ATENbHOCTH; TOTOBHOCTH U
CHOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHHMIO M CaMOOOpPA30BaHHIO, K AKTUBHOMY IOJIyYEHUIO
HOBBIX 3HAHHH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMHU ITOTPEOHOCTAMU;

- HUHTepeca K OCOOEHHOCTSM Tpyla B pa3IMYHBIX cdepax MNpoPecCHOHANBHOM
JESITEIIbHOCTH.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeameTHble pe3ynbTaThl OCBOEHHS Y4YEOHOro mnpeamera «XHMHsS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

- 3HaYUMBbIE A1 GOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOIMIMXCS MEKIUCIUILIMHAPHbBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEPIrus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLMUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

-yHUBepcaJlbHble ~ yueOHble  JeHCTBHS  (MO3HABaTelbHble,  KOMMYHUKAaTHUBHbIE,
perynsTuBHblE), oOecrneuuBarouie (QopMUpoBaHUE (YHKIMOHAILHOM TPaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcsi;

-CIOCOOHOCTh ~ O0YyYaroIIMXCs  UCIHOJb30BaTh  OCBOEHHBIE  MEXIHUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4deOHble JEHCTBHS B IIO3HABATEIbHOM U
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJCHWE YHHUBEPCAJIbHBIMU Yy4eOHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMHU.

[To3naBaTenbHBIE YHUBEPCAIbHBIE YUeOHBIEC JEHCTBUS

Baszoevie nocuueckue oeticmeust.

-CaMOCTOATENbHO (OPMYNIHpPOBaTh M aKTyaIU3UpPOBaTh MpoOJEeMy, BCECTOPOHHE €€
paccMaTpuBaTh,

- OIpCACIATE OCIIU ACATCIIBHOCTHU, 3aJaBas MapaMETpPbl U KPUTCPHUU HUX OJOCTHUKCHUA,
COOTHOCHUTD PE3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

-UCIIOJIb30BAaTh IIPU OCBOCHUH 3HAHUH HpI/IéMLI JJOTMYECKOI'0O MBIIIJIEHUS — BBIJCIATH
XapaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJbB30BATH
COOTBETCTBYIOIINE MOHATHUA IJIA 00BSICHEHHS OTACJIBHBIX q)aKTOB u ﬂBHeHI/II\/’I;



-BBIOMpATh OCHOBaHMA M KpPUTEPUHM Ui KJIacCU(UKALIUM BEIIECTB M XHUMHYECKHX
peaKIuii;

-yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHbIE CBS3U MEX1Y U3y4aeMbIMU SIBJICHUSIMU;

-CTPOUTh JIOTUYECKHE pacCyXICHUs (MHAYKTUBHBIC, JAEIYKTUBHBIE, IO AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

- IPUMEHSATH B IPOLIECCE [T03HAHUS, UCIIOIb3yEMbIE B XUMUH CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

bazosvie uccnedosamenvckue oeticmeusi.

- BJIAZIETh OCHOBAMM METO/I0B HAyYHOI'O [T03HAHUS BEIIECTB U XUMUYECKHUX PEAKIIMA;

-popMmynupoBaTh LM M 3aJauyd HCCIIEIAOBAaHUS, HCIOJIb30BaTh IIOCTABIECHHBIE MU
CaMOCTOSITENIEHO c(hOpPMyTUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

- BJIAJICThb HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U HPOBEIACHUS YUEHHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0O0OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

- NpHOOpeTaTh OMNBIT YYEHUYECKOM HCCIIeOBAaTEIbCKOM M MPOEKTHON JAeATEeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS.

Paboma ¢ ungpopmayuei:

-OPUEHTHPOBATBCA B PA3JIMYHBIX HCTOYHMKAX HMH(OpManuu (Hay4HO-TIOMYJIsipHas
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJTM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUIAOB U (OPM MpencTaBlIEHUs,, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

-opMynupoBaTh 3ampockl U MPUMEHATh pa3IM4YHbIE METOJbl MPH TOHMCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

-IpHOOpETaTh ONBIT UCIOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHNA U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

-CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHUS HH(DOpMaIUK
(cxembl, rpaduKH, JUarpamMMbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

- HCIIONIb30BaTh HAyuyHBIH $3bIK B KauyecTBE CpEJCTBA MpU pPabOTe C XHUMHUYECKOM
uH(popMaLMel: TPUMEHATh MEXIpeAMETHble ((U3MYecKne M MaTeMaTH4eCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

-HCII0JIb30BaTh U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

Kommynuxamuenvie ynugepcanvivie yueonvle 0elcmeus.

-33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOW TEMbI B XOJIe 1hajora /i JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

-BBICTYIIATh C MPE3EHTALMEN PE3YIbTAaTOB I103HABATEIBHON AESITEIBHOCTH, TIOTYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYIHPOBAaTh BBIBOJBI MO pe3yibTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM MTyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

Pecynamusnvie ynusepcanvhvie yuebHvle IEUCTBUS CaMOCTOATENBHO IIAHUPOBATh H
OCYIIECTBIIAATh CBOIO II03HABATEJbHYIO JIEATENBHOCTh, OINpEeAensas €€ Lend U 3aJaud,
KOHTPOJIUPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeIaraéMblii aJropuTM
JNeMCTBUI TpH BBINOJHEHUM Y4YEOHBIX M HCCIIEAOBATENLCKUX 3ajlad, BbIOMpaTh Haumbosee



3 PEeKTUBHBIN cHOCO0 MX pEHIeHHs ¢ Y4ETOM IOJIYYEHHUS HOBBIX 3HAHMM O BeELIECTBAX M
XUMHYECKHX PpEaKUUsAX; OCYHIECTBIIATh CAMOKOHTPOJIb CBOCH JCATEIBHOCTH HAa OCHOBE
CaMOaHaJIM3a U CAMOOLICHKHU.

IMPEAMETHBIE PE3VJIBTATDI

10 KJIACC
IIpeomemnvle pezynomamsi 0CBOeHUA Kypca «OpraHudeckasi XUMUs» OTPaxaroT:
-copMHUPOBAHHOCTH MPEICTABICHUN 0 XUMHYECKON COCTaBJIAIOLIEN

€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpA, POJIM XUMUU B TO3HAHWUU SIBJICHUM TNPUPOABI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOIUMOM AJI pEelICHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHUYeCKH 00OCHOBAHHOTO OTHOILLIEHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHON Cpee;

-BJIaJICHUE CHUCTEMOW XHMHUYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolue
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
JIEKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM,  YIJICPOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsid, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCTUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS);

- TEOPUM U 3aKOHBI (Teopusi cTpoeHus: opraHuueckux BemiectB A.M. BytiepoBa, 3akoH
COXpaHEHUS MaCChI BEILIECTB);

-3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUU;

-MHpPOBO33PEHUYECKHE 3HAHMS, JIeKallie B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XWMHYCCKUX SIBIICHUH, (AKTOJIOTUYCCKUE CBEIACHHMS O CBOWCTBaxX, COCTaBe,
MOJlyueHUU U 0e30MacCHOM HCIOJIb30BAaHUM BaKHEHIIUX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JeATETLHOCTH YEJI0BEKa;

-cpOpPMHUPOBAHHOCTh ~ YMEHUN  BBISBIATH  XapaKTepHbIE  MPU3HAKK  TOHSTHIA,
YCTaHaBIWBATh WX B3aUMOCBS3b, HMCIOJB30BaTh COOTBETCTBYIOUIUE TOHSTHS IMPU OINKUCAHUU
COCTaBa, CTPOEHUS U MPEBPAILICHUIN OPTaHUYECKUX COCAMHEHUN;

-C()OPMHUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OPMYNT OPTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,

-chOPMHUPOBAHHOCTh ~ YMEHHH  YCTaHaBIMBAaTh  MPUHAMIEKHOCTh  HM3YyYEHHBIX
OpPTaHMYECKHUX BEHIECTB 1O HX COCTaBy U CTPOCHHUIO K OMNpeAeNéHHOMY KIacCy/TpyIme
COEIMHEHUI (yrneBomoposl, KHCIIOPOJL u a30TcojepxKalne COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS), JaBaTh UM Ha3BaHUS MO CUCTEMAaTHYEeCKONH HOMEHKIIAType
(IUPAC), a takxe NPUBOAUTH TPUBUAIBHBIE HA3BaHUS OTICIBHBIX OPraHUYECKHX BEIIECTB
(oTUJeH, TpOMWIIEH, aleTUJIeH, JSTUJICHIJINKONb, ThulepuH, ¢enon, dQopmanpaerun,
aleTalbJeTU]l, MypaBbUHAas KHUCIOTA, YKCYCHasl KHCJIOTA, OJIEMHOBas KHCJIOTa, CTEApUHOBAs
KHCTIOTa, TTI0K03a, (PPYKTO3a, Kpaxmal, eJUTH0I03a, TIHUIIH);

- c(hOopMUPOBAHHOCTh YMEHHS OIPEACNISITh BHUIBI XUMUYECKOW CBS3M B OPTraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

-c()OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUSI OPTaHHMUECKHUX
BemecTB A.M. BytnepoBa ans oOBsSICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOCHHS;

-3aKOH COXPAaHEHMs MacChl BEILIECTB;

-cOpPMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTpOEHUE, (HU3NYECKUE W
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMUHbBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeTan, 9TaH, DJTHWJICH, NPOINWJIEH, aleTwieH, OyramueH-1,3, metunOyraguenl,3, OenHsou,
METaHOJ, dTaHOJ, YTHICHTINKOIb, TIUIEPUH, (EHON, alleTalbJIeru, MypaBbUHAs U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHas KHCIOTa), WILTIOCTPUPOBATh



TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

- c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh HCTOUYHUKU YTIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI HUX MEPEepadOTKH M TMPAKTUYECKOe NPHUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

- ¢(hOopMHPOBAaHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHUS MO XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLMUHM I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOTHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

-cOpMHUPOBAHHOCTh YMEHHM BIIAJCTh CHCTEMOW 3HAHHA 00 OCHOBHBIX METO/aX
HAyYHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHUH MPU HU3yYECHUH BEIIECTB U XUMUYECKUX SBIICHUN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIMPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

-c)OpMHUPOBAHHOCTH YMEHUI COOMIOAATh MpaBuia MOJIb30BAaHUS XUMUUYECKOM MOCy10i1 U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 1O BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

- c(OPpMHPOBAHHOCTh YMEHUH IIJIAHUPOBATH W BBHIMOIHATH XUMHUYECKUH IKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HarpeBaHuU, I[BETHbIC PEAKI[MU OETKOB) B COOTBETCTBUH C MpPaBUIAMU TEXHHKHU OE30MaCHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO HJKCrIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOLIUX PEAKIUM U
(opMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

- cOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKU aHATM3UPOBATH XUMUUYECKYIO MH(GOpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

-cOpPMHUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBUjia SKOJOTHYECKH IeJIecoo0pa3HOro
MOBE/IEHNA B OBITY M TPYHOBOM JEATENbHOCTH B ILEISIX COXPAHEHMsI CBOErO 3/I0pOBb U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3JICHCTBHS HA OpraHU3M
YeJI0BEeKa;

- U1 00y4aromuxcs ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 3/JOPOBbS: YMEHUE MTPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

-JUIsL CIIENBbIX W cHaOOBHIALIMX OOYYalOIIMXCS: YMEHHE HCIHOJIb30BaTh penbedHo
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.

11 KJTACC

Ilpeomemnvle pezynomamuvl OCBOeHUsA Kypca «OOmas W HEOpraHUYECKas XUMHS
OTpaXKaroT:

- cOpMHPOBAHHOCTh TMPEACTABICHUI: O XMMHUYECKOM COCTaBISAIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMMHUU B TO3HAHWUU SIBICHUU MPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIst
pelIeHUsT TPAKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

-BJIaJICHUE CHUCTEMOW XMMHMUECKHUX 3HAHHMM, KOTOpass BKJIKOYAET: OCHOBOIOJAraroliue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIGHHS, XHUMHUYecKas CBs3b (KOBaJE€HTHAas, HWOHHAs, MeTa/sInyecKkas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHYECKHX  peaklUMid, pacTBOp,  IJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS TUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaku, XUMUYECKOe paBHOBECHE);

-T€OPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTUYECKON TUCCOLMAILUU, MEPUOJUYECKUI 3aKOH
J.1. MenneneeBa, 3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUs U IpPEBpallleHUs



DHEPrUM INPU XUMHYECKHX PEaKUUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SA3BIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUSA, JIE)KAIIUE B OCHOBE IOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DaKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHUU U
0€30I1aCHOM HCITI0JIb30BaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B OBITY M IPAKTUYECKOH
JIESITEIIBHOCTH YEJIOBEKA,

-c(OpMUPOBAaHHOCTH ~ YMEHMH  BBIABIATH  XapakTepHble  IPU3HAKM  IOHSTHUH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHUS IPU ONMCAHUU
HEOPraHUYECKUX BEILECTB U UX IIPEBPALICHHUI;

-c(hopMUPOBAHHOCTH YMEHHI MCHOIB30BATH XUMUYECKYI0 CUMBOJIUKY JJISi COCTAaBIICHHS
GopMyn BeIIECTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHbli ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
ApyTHe);

-c(hOpMUPOBAHHOCTh yYMEHUI ONpeneNnsaTh BaJEHTHOCTb M CTENEHb OKUCIIECHUS
XUMHUYECKMX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BHJ XMMHMUYECKOH CBS3U
(KOBaJIeHTHasi, MOHHAs, METaJNIN4YecKas, BOJOPOIHAs) B COCJUHEHUAX, TUI KPUCTAIUIMYECKON
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIIpHasi, HOHHAsI, METAJUIMYECKasi), XapaKTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUM;

-cOPMHUPOBAHHOCTh YMEHUM YCTAHABIMBAaThb IPUHAAJICKHOCTh HEOPraHUYECKUX
BEIIIECTB IO UX COCTaBY K OINpPENeIEHHOMY KJIAcCy/TpyIIie COeIUHEHUH (IpocThle BEllecTBa —
MeTaJlJIbl U HEMETAJUIbI, OKCHJIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHBIE TMAPOKCHUIbI, COJIN);

-c(hOpMUPOBAaHHOCTH YMEHUH pacKpblBaThb CMBICH Mepuoandeckoro 3akona J[.M.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKILINY;

-cOPMHUPOBAHHOCTh YMEHMM XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos llepnonnueckoit cucreMbl XuMUUeCKUX 1eMeHToB J[. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUsS CBONCTB XMMHUYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 1O nepuoaaM U rpymnmnam [leproandeckoil cuctemMbl XUMUYECKHUX AnemMeHToB J[. M.
Menneneena;

-cOPMHUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XUMHUYECKUE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

-C)OPMHUPOBAHHOCTh YMEHUS KJIACCU(ULIUPOBATH XUMUYECKHE PEAKIMH MO0 Pa3IN4YHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrouux BeIIeCTB, TEIIOBOMY 3(QeKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, YIaCTHIO KaTalu3aTropa);

-c(hopMUPOBAHHOCTH YMEHUH COCTaBJIATh YPABHEHHUS pPEAKIMHA pa3IMyHBIX THIIOB,
MOJIHbIE U COKpalIEHHbIE ypaBHEHHUS peaklUid HOHHOIO OOMEHa, YYMThIBas YCJIOBHS, INPHU
KOTOPBIX 3TH PEAKLUU YT 1O KOHLA;

-cOPMHUPOBAHHOCTh YMEHUH MPOBOAMUTH PEAKLMHU, MOATBEPXKIAIOLINE KayeCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

-c(hopMUPOBAHHOCTH YMEHUH PacKphIBaTh CYIIHOCTh OKHCIUTEILHOBOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

-c(hopMUPOBAHHOCTH YMEHUI OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUECKOW peaKIiu
OT pa3INyYHbIX (AKTOPOB;

-XapakTep CMELIEHUS XUMHYECKOIO pAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHErO
BozaeiicTBus (nmpuHuun Jle Illarense);

-c(hopMUPOBAHHOCTH YMEHMH XapaKTepU30BaTb XMMHUYECKHE MPOIECCHl, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHON KHMCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh



npecTaBieHui 00 OOIIMX HAayYHBIX NMPUHIMIIAX U SKOJOTHYECKUX MpobiieMax XUMHUYECKOTO
IIPOM3BOJICTBA;

-c(hopMUPOBAHHOCTH yYMEHUI NPOBOIUTH BBIYMCICHHS C HWCIOJb30BAHUEM MOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BeLlecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJHUYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B peaklMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS SHEPTHH;

- ¢(hOpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBHJIa MOJIb30BAHUS XUMHUYECKON Mocyaon
U J1abOpaToOpHBIM 000PYIOBAHUEM, a TAKXKE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKLHSMH 110 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKHX OINBITOB;

-c(hopMUPOBAHHOCTH YMEHUI IUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHHA SKCIIEPUMEHT
(pa3noxxeHue MepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTajlM3aTopa, OIPEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrO0 OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PELICHHUE SKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metamuib» U «HemeTamuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yibTaThl XMMHYECKOTOo 3KCIIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- ¢(hOpMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3MPOBATH XMMHUYECKYIO MH(OpMAIHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKauuu, VHTepHET u
JPYTHX);

- copMHpPOBAHHOCTh YMEHHUI COOJIOAATh HpaBHJA AKOJIOTHYECKH IEIIECO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Kalolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKHBBIE OPTaHU3MBI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblcia nokasatens [1JIK, noscHsaTs Ha mpuMepax crnocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS HA OPTaHNU3M YeJI0BEKa;

- U1 00yYaromuxcs ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 3/JOPOBbS: YMEHUE MTPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHWS BEIIECTB M XUMHUYECKUX SIBICHHUH; IS
CJIENIBIX U CIa00BUAALIMX OOYYAIOUIMXCS: YMEHHE MCIIONB30BaTh PEIbe(HO TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins nis 3anucu xuMudeckux Gopmy.

TEMATHUYECKOE ITNTAHUPOBAHUE

10 kyacc
HanmeHnoBaHue pa3ienoB u TeM Koun- WutepHeT-pecypcsl
BO 4YacoB

Pazmen 1. Teopernyeckre OCHOBBI 6 http://www.
OpraHUYeCKOH XHUMUH uchi.ru

Paznen 2. YraeBogopoast 26

Paznen 3.  Kucnopoaconepxaiiue http://interneturok.ru
OpTaHUYECKUE COCTMHEHUS 26

Pasgen 4. A3zoTconepixanrue 6 https://foxford,ru
OpPraHUYECKUE COCTHHEHHSI

Pazmen. 5. BbIcOKOMOIIEKYIsIpHbIE 4 http://yaklass.ru
COC/IMHCHUS

http://lesson.edu.ru
11 xnacc
HaunmenoBanue pa3nienoB u Tem Kon- HuTepner-pecypcbl

BO 4YacCOB



http://interneturok.ru/
https://foxford,ru/
http://yaklass.ru/
http://lesson.edu.ru/

Pazgen 1. Teoperudyeckue OCHOBBI 26
XUMHUU 34 http://interneturok.ru
Paznen 2. Heoprannueckasi Xumus 8
Pasgen 3. Xumus u )KU3Hb https://foxford,ru
http://yaklass.ru
http://lesson.edu.ru
AHHOTaMs K padoyeil mporpaMmme y4e0HOro0 npeaMera
«Xumusa» (10-11 kaacce)
Mecto B yueOHOM | Cpennee obiiee oopasoBanue, yueOHsii man 10-11 kmace,
TIaHe/HeebHAS 2 yaca B HEJIEJNIO
Harpy3ka
bazoserit/mpoduibasl | [IporpaMmMa  MOTHOCTBIO OTpaxaeT Oa30BBI  YPOBEHb MOATOTOBKU
11/yryOJIeHHBIH/KypC. | IIKOTBHUKOB

O6ocHoBaHuE BBIOOpA
Kypca

JIOKyMEHTBI B OCHOBE
cocTaBJieHUs paboueit
POTpamMMBbI

Pabouass mporpamma mnpenMera «XHUMHUS» — JUIS CPEIHEro OOILero
o0OpasoBanHus pazpaboTaHa HA OCHOBE HOPMATHUBHBIX IOKYMEHTOB:

-O6 obpaszoBanuu B Poccuiickoii ®enepanuu : OenepanbHblil 3aKOH OT
29 - nexabps 2012 r. Ne 273-@3.

-IIpuxa3 MunuctepcrBa o0Opa3oBaHus 1 Hayku PO ot
29.12.2014r.Ne1644 « O BHeCeHMU U3MEHEHHH B TIPHUKa3
MunucrepcTBa 006pa3oBaHus U Hayku Poccuiickoit @enepanuu ot



http://interneturok.ru/
https://foxford,ru/
http://yaklass.ru/
http://lesson.edu.ru/

17.12.2010rr0 Ne 1897 « OO0 yrBepkneHun QeaepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA CPEIHErO OOIIEeTOo
00pazoBaHU.

-IIpumepHas ocHOBHast 0Opa3oBaTenbHas IPOrpaMMa CPEIHEro 00Iero
obpazoBanus ( ogoOpeHa denepaabHbIM y4eOHO-METOIUICCKUM
o0BeAMHEHUEM TI0 001IeMy 00pa30BaHUIO, IPOTOKOJ 3aCETaHUS OT 8
armpesst 2015r.Nel/15)

-ITIpukas ot 28 nekabps 2018 r. Ne345 «O denepanpHOM MepeuHe
y4eOHHUKOB, PEKOMEH/IOBAaHHBIX K HCIIOJIb30BAHUIO TIPU PEaTH3aluu
UMEIOIINX TOCYIaPCTBCHHYIO aKKPEIUTAIIIO 00Pa30BaTeIbHBIX
pOTrpaMM HadaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro , CPEIHEro 00IIero
o0Opa3oBaHus, YTBEPKIAEHHOTO MPUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepaunu ot 18 uroist 2016 r. Ne870
-Yye6Horo iana OUY «lllkona-uaTepHar «AOCOTIOT»

- [Iporpamma. I"abpuensua O.C..IIporpamma kypca xumuu i 8-11
KJIaCCOB 0011e00pa30BaTeIbHBIX YUPEKICHUI: aBTOPCKasi MporpaMma. -
M.: lpoda 201 1r

YyeOHuku

VueOnuk XumualO- 11 knace ['abpuensau O.C. u npyrux.
M.:«IIpocBemenuey, 2022.

Hpyrue nocoous
(ecnu HCTIONB3YIOTCS)

«Tecter mo xumum» 10-11 kmacc B.H.loponskun,A.I'.bepexknas u
Ip.», PoctoB-Ha-/lony, «Jlernon» ,2023

DIIEKTPOHHBIE
pecypchl (ecnu
UCIIONIB3YIOTCS)

e http://www.proschkolu.ru

e http://www. uchportal.ru

e http://interneturok.ru

e http://urokimatematiri.ru
www.content.edsoo.ru/lab/item



http://interneturok.ru/
http://urokimatematiri.ru/
http://www.content.edsoo.ru/lab/item

AHHOTanus K padoyeil nporpamMme y4e0HOro nmpeaMera

«Xumusa» (10-11 kaacc)

Mecro B yueOHOoM | Cpennee obmiee oOpa3oBanue, yueOnslit mian 10-11 kmacc,
IUIaHe/HeleNnbHas 2 yaca B HEJIEJIO

Harpyska

bazoBerit/mpodunsaer | [IporpaMMa  TOMHOCTRIO OTpakaeT Oa30BBI  yPOBEHb TOJTOTOBKH
1/yrinyOeHHBIH/KypC. | IIKOIBHUKOB

O6ocHoBaHue BbIOOpa
Kypca

JIOKyMEHTHI B OCHOBE
cocTaBJIeHUs paboueit
POTPaMMBI

Pabouas mporpamma mnpenmera «XHUMHUS»  JUIS CPEAHEro OOILEro
o0Opa3oBaHus pazpaboTaHa Ha OCHOBE HOPMATHBHBIX JOKYMEHTOB:

-O6 obpaszoBanuu B Poccuiickoii deneparyu : OenepanabHbIi 3aKOH OT
29 - nexabps 2012 r. Ne 273-@3.

-IIpuxa3z MunuctepcTBa oOpa3oBanus 1 Hayku PO ot
29.12.2014r.Ne1644 « O BHeceHUU U3MEHEHUI B IPUKa3
MunucrepcTBa 006pa3oBanus U Hayku Poccuiickoit @enepanuu ot
17.12.2010rr0 Ne 1897 « OO0 yTBepkeHun eaepaibHOTO
rOCyZapCTBEHHOT0 00pa30BaTEeNbHOTO CTaHAapTa CPEAHEr0 00IEro
00pazoBaHUs».

-IIpumepHas ocHOBHast 0Opa3oBaTenbHas IPOrpaMMa CpeIHEro ooIero
obpazoBanus ( ogoOpeHa denepaabHbIM y4eOHO-METOIUIECKUM
00BbeTMHEHHUEM 10 0011IeMy 00pa30BaHUIO, TPOTOKOJ 3aCeAaHus OT §
anpens 2015r.Nel/15)

-IIpukas ot 28 nexabps 2018 r. Ne345 «O denepanbHOM NepeuHe
y4eOHUKOB, PEKOMEHOBAHHBIX K UCIIOJIb30BAHHUIO MTPHU pean3aliu
UMEIOIIUX FOCYJapCTBEHHYIO aKKpeIUTalui0 00pa30BaTebHBIX
[IPOrpaMM HavajabHOTO OOIIEro, OCHOBHOTO OOIIEro , CPeIHEro 00LIero
00pa3oBaHus, YTBEPXKAEHHOTO MMpUKa30M MUHHCTEpCTBA 00pa30BaHUs
n Hayku Poccuiickon @eneparuu ot 18 nronst 2016 r. Ne870
-Yye6Horo iana OUY «lllkona-unTepHar «AOCOIIOT»

- [Iporpamma. IMabpuensina O.C..IIporpamma kypca xumuu ais 8-11
KJIacCOB 0011e00pa3oBaTeIbHbIX YUPEXKIEHUI: aBTOpCKask IporpaMma. -
M.: Ipopa 2011r

Y4yeOHUKH

Vuebnuk Xumusal0- 11 knacc I'abpuensn O.C. u 1pyrux.
M.:«IIpocsemenuey, 2023.




Hpyrue nocobus | «Tectel mo xumum» 10-11 kmacc B.H. Joponskun, A.I'.bepexnas u
(ecu ucionb3yrOTCs) | Ap.», PoctoB-Ha-/lony, «Jlernon» ,2023

DNEKTPOHHBIC e http://interneturok.ru

pecypeel (ecu | e http://lesson.edu..ru
UCIIOJIb3YIOTCS])



http://interneturok.ru/
http://lesson.edu..ru/

