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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMUU Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE:

- @epnepanbHoro 3akoHa oT 29 nekabps 2012 1. Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit denepanuny;

- @ezepallbHOTO TOCYJApPCTBEHHOTO O0pa30BaTENbHOIO CTaHAPTa CPETHEro O0OIero
oOpaszoBanus (yTB. nmpukazoMm MunoOpuayku Poccum ot 17 mas 2012 r. Ne 413 (manee — ®I'OC
COO);

- DenepanpHOIl 00pa3oBaTENBHON MPOrPaMMbI CpeAHEro o0Iero oobpazoBaHusi (YTB.
npuka3zom Munnpocsemienus Poccun ot 18 mas 2023 r. Ne 371) (nanee — ®OIT COO);

- ®DenepanpHOl pabodeld MpOrpaMMbI  CpeAHEro o0Imero o0pa3oBaHUs «XUMHU»
(yrmyOonennslii  ypoBeHnb) (mms 10-11 kmaccoB o00pa3oBaTeNbHBIX oOpraHu3amuii) - Mocksa:
[Ipocsemenue, 2025;

- [Ipuxaza Munnpocsenienus Poccuu ot 7 oktsa6ps 2022 r. Ne 888 «O BHeceHun u3MeHeHUH
B Ilopsgok opraHm3aimi ¥ OCYILECTBIEHUS 00pa30BaTEIbHOW JAEATEIFHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeabHbIM IMpOTrpaMMaM — OOpa30BaTENbHBIM IPOTpaMMaM HauyajibHOTO OOIIEero,
OCHOBHOTO OOIIET0 M CpeAHero ooOmero oOpa3oBaHus, YTBEPKICHHBIM Npuka3oM MUHHCTEPCTBA
npocseienus: Poccuiickoit @enepannu ot 22 mapra 2021 r. Ne 115».

- [Ipuxaza Munnpocsenienus: Poccun ot 01 deBpans 2024 r. Ne 62 «O BHECceHUN U3MEHEHUH
B HEKOTOpble MpHKa3bl MuHuCTepcTBa mnpocBemieHus Poccuiickoii ®eneparuu, Kacaroluecs
denepanbHBIX 00pa30BaTEIBHBIX MPOTPAMM OCHOBHOT'O OOIIET0 0Opa30BaHMS M CPEIHErO OOIIEro
0o0pa3oBaHUs;

- [Ipukaza Munnpocsemenust Poccun ot 09 okTs10pst 2024 1. Ne 704 «O BHeceHUM U3MEHEHUH
B HEKOTOpble MpHKa3bl MuHuCTepcTBa mnpocBemieHus Poccuiickoit ®enepaiuy, Kacaroluecs
denepanbHBIX 00pa30BaTEILHBIX MTPOTrPAMM HAYAIBHOTO OOIIEro 00pa3oBaHus, OCHOBHOTO OOIIETro
00pa3oBaHMs U CPEIHETO OOIIETr0 00Pa30BaAHM;

- Ilpukaza MunnpocBenienuss Poccum ot 05 HosOps 2024 1. Ne 769 «O6
YTBEPKIACHUH denepanbHOro  mepedyHs ~ y4eOHHKOB,  JOMYIIEHHBIX K HCHOJIb30BaHUIO
Npy  peau3aliil UMEIOINX TOCYIAapCTBEHHYI0 AaKKPEIUTALWI0 00pa3oBaTENbHBIX IMPOrpaMM
HAyaJbHOTO OOILEro, OCHOBHOIO OOIIEro, cCpegHero ooumero o0pa3oBaHUsS  OpPraHU3ALUSIMM,
OCYIIECTBIISIIONIMMHA  00pa30BaTEeNbHYIO JESTEIbHOCTh, W YCTAHOBJICHHWH MPEICIBHOTO CpOKa
UCITOJIb30BAaHUSI UCKJIIOUYEHHBIX YYEOHHMKOB M pPa3pabOOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
MOCOOHiIT»;

- [Ipuxaza Munnpocseuienus Poccun ot 12 despains 2025 r. Ne 93 «O BHeceHUN U3MEHEHUS
B noanyHKT 18.3.1 mynkra 18.3 ¢enepaibHOro rocyaapcTBEHHOro 00pa30BaTEILHOIO CTaHJApTa
cpeaHero o01ero o0pa3oBaHus, YTBEPKICHHOTO NMpHKa3oM MUHMCTEpCTBAa 00pa30BaHUs U HAyKU
Poccuiickoit ®eneparum ot 17 mast 2012 1. No 413,

- Pacnopsokenus IIpaButenscrBa Poccuiickoit @enepanuu ot 19 Hoa6psa 2024 r. Ne3333-p
«O0  yTBepKIEHHMH KOMIUIGKCHOTO IIJJaHa MEpPONPHUSATHA 1O  TOBBIIIEHUIO  KavyecTBa
MaTeMaTHYECKOro U €CTeCTBEHHO-Hay4yHOro oOpa3oBanus Ha nepuon a0 2030 rogay,

- IIpukaz MunucrepctBa npocseuieHuss Poccuiickoit ®denepannn ot 08.10.2025 Ne
729 "O BHeCEHHMHM W3MEHEHUN B HEKOTOpbIE MpHKa3bl MHUHHUCTEpCTBa NpocBenieHus: Poccuiickon
Oeneparum, Kacarommecs ¢enepaTbHBIX  00pa30BaTENbHBIX MNPOTPaMM HAYaIBHOTO OOIIETO
o0pa3oBaHUs, OCHOBHOrO o00Omero oOpa3oBaHUs M cpeaHero oOmiero  oOpa3oBaHUs
(3apeructpuponan 03.12.2025 Ne 84436);,

- [Ipuka3z MununcrepctBa npocsemenust Poccniickoit ®@enepanuum ot 10.11.2025 Ne 808 "O
BHECEHMM W3MEHEHUH B HEKOTOpble NpHKa3bl MMHHCTEpCTBA NpocBelmeHus Pocculickon
@Denepanun, Kacarommecs ¢eaepaabHbIX 00pa3oBaTelIbHBIX MPOrpaMM HAdadbHOIO OOIIEro
o0pa3oBaHUs, OCHOBHOTO oOmiero obOpazoBaHuss U cpegHero oOmero  obpa3zoBaHus"
(Bapeructpuponan 11.02.2026 Ne 85296);



- IIucemo MunucTepcTBa npocsernieHus: Poccuiickoit @enepamuu ot 2 mapta 2026 roga Ne03-320
«O06 uzmenenusix 8 ©OOIy.

[Iporpamma o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopazoBaHus pa3padboTaHa Ha OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEIHEr0 OO0IIero
obpazoanusi, npenacrapieHHbix B @I'OC COO.

XuMHUsT Ha YpOBHE YIUIYOJNIEHHOTO H3yY€HUS 3aHMMaeT BaXXHOE MECTO B CHCTEME
€CTeCTBCHHO-HAyYHOro oOpa3zoBanusi ydamuxcs 10 - 11 xmaccoB. HM3yuenue mnpeamera,
peanuzyemoe B ycioBUsX JuddepeHIupoBaHHOr0, MPOPHIBHOTO OOyuYeHUs, MPHU3BAHO
obecrieunTh OOIIEOO0Pa30BATENBHYI0 M OOMIEKYJIBTYPHYIO IOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS afanTaluyd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSM KM3HU B COLUYME, a TaK¥Ke
JUTSE TIPOAOJDKEHUS OOy4YeHHS B OpraHM3alusx MpodecCHOHAIBLHOTO 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON U3 IPUOPUTETHBIX TUCHUIUIMH.

B mnporpamme mo XUMHM Ha3HA4YCHHWE TNpeaMeTa «XHUMHS» MOJy4aeT MOAPOOHYIO
HMHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomosararomumu mnojoxenusasmu droC COO o
B3aUMOOOYCIIOBJIGHHOCTH II€JIEH, COACpIKaHUS, PE3YJIbTaTOB O0ydeHUs U TPeOOBAHHUI K YPOBHIO
MOJATOTOBKUA BBIMTYCKHUKOB. (CBHIIETENHCTBOM TOMY SIBIISIIOTCA CIEAYIOIIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITUH:

- uHPOPMAIIMOHHO-METOAMYECKas, pealu3alus KOTOpoil o0ecmednBaeT IMOJIy4YeHHe
MPEJICTABICHUS O IIEJIAX, COJCpPXKAHWH, OOINeH CTpaTernu OOYYCHHS, BOCIUTAHHS W PA3BUTHUS
00y4aroIuXxcsi CpeICTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

OpraHU3alMOHHO-TUTAHUPYIOIAsi, KOTOpas MpeAyCMAaTPUBACT ONpeleTeHrue: MPUHIUIIOB
CTPYKTYPUPOBAHUS U TOCIEAOBATEIHHOCTH M3YyUeHUs y4eOHOro MaTepuasa, KOJTUYECTBEHHBIX U
KAueCTBCHHBIX €r0 XapaKTePUCTHK; MOJIXOJ0B K (HOPMHPOBAHHUIO COJMEPIKATEIHHOW OCHOBBI
KOHTPOJISI U OIEHKM O0Opa3oBaTENbHBIX JOCTIDKCHUN OOydyarolmuxcss B paMKax HTOTOBOM
aTTecTanuu B (hOpMe MHOTO TOCYIaPCTBEHHOTO IK3aMEHA 110 XHUMHUH.

[IporpamMma asis yriayOGJI€HHOTO U3yUeHUST XUMUHU:

YCTaHABIIMBAE€T MHBAPUAHTHOE IMPEAMETHOE COJAEpkKaHue, 00s3aTebHOe Il U3y4eHHUS B
paMKax OTIENbHBIX MpOQUIeH, MpeaycMaTpuBaeT paclpeesieHne U CTPYKTYPUpPOBAHHE €ro Mo
KJIaccaM, OCHOBHBIM COJIEPKaTeIbHBIM JIMHUSM/pa3/ienam Kypca;

JaeT MPUMEpPHOE paclpesesieHne y4eOHOro BPEMEHH, PEKOMEHIYeMOro Ui W3Y4YeHUS
OTJICITBHBIX TEM;

npenjaraeT MPUMEPHYIO MOCIEI0BATeIbHOCTh M3Y4YEHHsS] y4eOHOr0 MaTepuala ¢ yueToM
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX i MEKIIPEIMETHBIX CBSI3CH;

JaeT METOJUYECKYI0 MHTEPIIPETALUIO 1IeNel U 3a/1a4 U3Y4YeHUs IpeaMeTa Ha YriyOJeHHOM
YPOBHE C YYE€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMS,
COJICpP)KATENbHON  XapaKTEPUCTUKH  IJIAHUPYEMBIX  pPE3ylbTaTOB  OCBOCHHS ~ OCHOBHOMU
00pa3zoBaTeNbHON MPOTrpaMMBbl CpeaHero o0mero odpasoBaHus (JIMUHOCTHBIX, METANPEIMETHBIX,
MpEeIMETHBIX), a TaKXKe C YYEeTOM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENbHBIX JCHCTBHIA
00y4arolerocsi 10 OCBOCHHIO COAEPKaHUS MPEAMETA.

I[To BceM mo3umMsM B TMporpamMme MO XHUMHH MPEIyCMOTpEeHa MPEEeMCTBEHHOCTh C
o0ydeHrneM XMMHU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[IporpaMMa MO XUMHH CIY’)KUT OPHEHTUPOM JIJISi COCTaBIEHHUS aBTOPCKHX pabodmx
nmporpaMM. 3a npejaenaMu YCTaHOBJICHHOW IpOorpaMMoi o XMMHM 00s3aTeNbHOM (MHBapUAHTHOM)
COCTaBIISIIOIIEH CoJep)KaHusl yu4eOHOTrOo MpenMeTa «XHUMHUS» OCTAeTCs BO3MOXKHOCTH BBIOOpa €ro
BApUATHBHOW COCTABJISIONICH, KOTOpas JOJKHA OMPEIENSIThCS B COOTBETCTBUU C HAINPaBICHHUEM
KOHKPETHOTO Mpoduist o0ydeHusi. ABTOpaMu pabOYuX MPOTpaMM MOKET OBITh MPEIIOKEH WHOM
MOAXO/A K CTPYKTYPUPOBAHUIO YUEOHOTO Marepuana U IMOCIEI0BATEILHOCTH €r0 M3yYeHHs], CBOE
BUJICHUE MyTeH M CIOCOOOB (OPMUPOBAHUS CUCTEMBI MPEIMETHBIX 3HAHUH, YMEHHI W BHJIOB



y4eOHOH JesITeNbHOCTH, a TaK)KE CUCTEMbI CIIOCOOOB M METOJUYECKUX NMPUEMOB 110 Pa3BUTHUIO U
BOCITUTAHUIO O0YYaIOIIHUXCS.

B coorBerctBuM ¢ KoHuentyanpHbIMH mnoioxeHusmMu DPI'OC COO o Ha3zHaueHUU
MIpeAMETOB 0a30BOTO M YIIyOJEHHOTO ypoBHEH B cucteme AudepeHInpoBaHHOTO OOyYeHHs Ha
YPOBHE CpPEAHEro O0IIero oOpa3oBaHUs XUMUS HAa YPOBHE YIIyOJICHHOTO M3y4eHUs HAlpaBJeH Ha
pean3annio MPeeMCTBEHHOCTH C MOCIEAYIOIUM 3TalloM MOJYyYeHUs] XUMHUYECKOro 00pa3oBaHus B
pamMKax H3Y4EHHs CIELHMAIbHBIX €CTECTBEHHOHAYYHBIX M XUMHUYECKMX JIHUCLUUIUIMH B BYy3aX H
OpraHM3alMsaX CpeqHero npodeccuoHalIbHOrO oOpazoBaHus. B 3Tol cBsi3W H3ydeHHE MpenMeTa
«XUMUS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha paclIMpeHHe M YriyOJeHHne TEOpeTUYEeCKOH U
MPAKTUYECKON MOATOTOBKU O0YYaroIIMXCsl, BEIOPABIINX OMpPEeIeHHbIN Tpoduib 00yuyeHus, B TOM
YHCIe ¢ MEPCHEKTHBON MOCIEAYIOUIETO MOMYyYEHHs] XUMHUYECKOro 00pa3oBaHUS B OpraHU3aIMIX
npodeccuoHaibHOr0 obpa3oBanus. B cBere TpeboBanuit PI'OC COO Kk MmIaHUPYEMBIM
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOM MpPOTrpaMMbl CpEAHEro o0Iero odpa3oBaHus
U3ydeHHe mpeaMeTa «XUMHUS» OPHEHTHPOBAHO TAaKKE€ HA pEUIeHHE 3a/Jay BOCIUTAHUS U
COLMAIIBHOTO Pa3BUTUs OOydarommxcs, Ha (opMHUpOBaHME y HHUX OOLICHMHTEIICKTYAIbHBIX
YMEHHM, YMEHUH palHoHAIW3alMU Y4eOHOTrO TpyAa U OOOOIICHHBIX CIIOCOOOB AESITENBHOCTH,
MMEIOUINX MEXIUCUUIUIMHAPHBINA, HAAIIPEAMETHBIN XapaKTep.

XuMusT Ha YpOBHE YIIyOJNEHHOrO M3y4eHHUs BKJIIOYAeT YrayOJeHHbIE KYypChl -
«Opranuueckas xumusi» U «OO0mIas U HeopraHudeckas XuMus». Ilpu ompeneneHun MmoaxoaoB K
0TOOpY M CTPYKTYPHOI OpraHU3aIMK COJACPKAHUSI ITHUX KYpCOB B IMIPOrpaMMe M0 XMMHHU 332 OCHOBY
npusaTel nonoxerns GPI'OC COO o paznuuusx 0a30BOro M yriayOJIEHHOTO YPOBHEW H3ydeHHS
npeaMeTa.

OcHoBy copaepkanust KypcoB «Opranmueckass xumusi» U «OOmas U HeopraHudecKas
XUMUS» COCTaBJISIET COBOKYIMHOCTbh HMPEIMETHBIX 3HAHMM M YMEHHM, OTHOCSIIUXCS K 0a3oBOMY
YPOBHIO H3Y4YEHMsI NpeAMeTa. DTa CUCTEMa 3HAHUM IIOJYy4YaeT OIPENEICHHOE TEOPETHUECKOe
JOTIOJTHEHHWEe,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbIIMi  00beM
dakTonormueckoro Mmarepuaia. Ha yriyOJeHHOM ypoBHE H3ydYeHHsS NpeaMera obecredeHa
BO3MOXXHOCTh 3HAYUTENILHOTO YBEIUYEHHUS 00beMa 3HAHHUI O XUMUYECKUX JIEMEHTAaX U CBOWCTBAX
UX COEJUHEHHH Ha OCHOBE PACIIUPEHUS M YIIIyOJIEeHUS NPEACTAaBIEHUN O CTPOCHHM BEIIECTBA,
XUMHUYECKOHN CBSI3M M 3aKOHOMEPHOCTSAX NMPOTEKAHUS PEAKLHUI, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS
XUMHUYECKON KMHETHKU U TepMOAMHaMHMKHU. V3ydeHue nepuoandeckoro 3akoHa u Ilepuoanueckoi
CHUCTEMBl XMMMYECKHX JJIEMEHTOB 0Oa3MpyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHMYECKUX
NpPEJCTaBICHUSIX O CTPOCHHMM aroMa. XHUMHUYEcKass CBs3b OOBSICHSIETCS C TOYKU 3pEHUS
HHEPreTUUECKUX H3MEHEHUH IpH ee O00pa3oBaHUM M Pa3pyLIEHUH, a TAKXKe C TOYKU 3PEHUS
MEXaHU3MOB ee o0Opa3oBaHus. HM3yueHue THUNOB peakuuid JOMOdHsEeTCS (QOpMUpPOBaHUEM
npeCcTaBIeHU 00 3JIEKTPOXMMHMUYECKHX IIpoleccax M 3JIEKTPOJIM3e pacillaBOB U PacTBOPOB
BemiecTB. B Kypce opraHnyeckol XUMHHM TpU PAacCMOTPEHUH PEAKIMOHHOW CHOCOOHOCTH
COEJMHEHUH yJensercss 0coboe BHUMaHME BOIpPOCaM 00 AJIEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIHii.

Ocoboe 3HaueHue MMEET TO, YTO Ha COJAEp)KaHHE KYpCOB XMUMMHU YIIIyOJIEHHOTO YpPOBHS
W3Yy4YEeHUs I KIACCOB OMpPeAeICHHOro Tpodwis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHMN) OKa3bIBAIOT BIIMSHHE CMEXHBIC MPEIMETHI.
Tak, HanpuMep, B COAECpKaHUM MPEAMETa JUIs KJIACCOB XMMHUKO-(hHU3nueckoro npoduis Oonblioe
3HayeHue OyAyT HMMEThb 3JIeMEHTHl y4yeOHOro marepuana no obmed xumuu. [lpum u3ydeHun
npeaMeTa B JaHHOM CiIydae akKIeHT OyAeT cieslaH Ha OOIIHOCTh METOJIOB MO3HAHHS, OOIIHOCTH
3aKOHOB U T€OPUH B XMMUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYJIIpHas TEOpHs B
¢u3nKe), 3aKOHbI COXpPAaHEHHs] MacChl M DSHEPruu, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTPOJIH3a,
IIPEJICTABJIEHNs O CTPOCHHUHU BEUIECTB U JPYTOE.

B comepxanum mnpenMera A KJIAacCOB XUMHUKO-OMONIOrMYecKOro mpoduiist OOoJbLINit
yIIeNbHBIA Bec OyleT UMEeTh OpraHudeckas Xumus. B 3Tom ciydae mpeaocTaBiseTcsi BO3MOKHOCTh
JUIst 6oJiee 0OCTOSATENBHOIO PAaCCMOTPEHHUSI XUMUYECKOW OpraHu3alK KJIETKH KaK OMOJIOTHYecKon



CHCTEMBI, B COCTaB KOTOPOW BXOIST, K IPUMEPY, TaKUe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHUITUIBI,
OenKu, yriaeBofbl, HYKJIEHHOBBIE KHCIOTHI U JApyrue. [Ipu 3TOM 3HaHMS O cocTaBe M CBOMCTBaxX
IIPEJICTABUTENIEl OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEILECTB CIIY>)KAaT OCHOBOHM JUIsl U3y4YEHUS
CYILIHOCTH IIPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPEHHUS.

B muane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX
METO/OB MO3HAHMS U ONbITa MPAKTUYECKOIO NMPUMEHEHHUs Hay4dHbIX 3HAHUM M3ydeHHE NpeaMeTa
«XuMus» Ha YrIyOJIeHHOM YPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SIX C Y4EOHBIMHU
npeaMeTaMH, BXOJMLIMMU B COCTaB  IHpeAMETHBIX obsactel  «EcTecTBeHHO-Hay4yHbIEY,
«Matemaruka 1 uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

IIpu n3yuenun ydeOHOro mpeamera «XHMHUsA» Ha YIIyOJIEHHOM YPOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M cCpemHero obOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajadeit
IEPBOCTENICHHONM 3HAYMMOCTU sBJIseTCAs (OPMUPOBAHME OCHOB HAyKM XUMHHM Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM AEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MHUpPOBOM KyJbTypbl. Pemenue 3Toil 3amaun Ha yriiyOJ€HHOM YpOBHE M3Y4EHHUs IpeaMera
IperoiaraeT pealn3alnio TaKuX 1eel, Kak: popMHUpoBaHUE MTPEICTABICHHIMA:

0 MaTepUalbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSAX U [T03HABAEMOCTHU SIBJICHUMN MPUPOJIBIL, O
MeCTe XUMHUH B CHCTEME €CTECTBEHHBIX HAyK M €€ BeIyIIeH poiHu B 00ECIEYeHUH YCTOHYHMBOTO
pa3sBUTHS YEJIOBEUECTBA: B PEIICHUU NPOOJEM SKOJIOTMYECKOH, SHEpreTHYecKod M MHIIEBON
0€30IIaCHOCTH, B PAa3BUTHH MEAMIMHBI, CO3JaHMH HOBBIX MATEPUAIIOB, HOBBIX HCTOYHUKOB
SHEpPruu, B 00eCIeYeHNN PalMOHAIBHOTO IPUPOIONIONIB30BaHMs, B (HOPMUPOBAHUHM MUPOBO33PEHHUS
U O0mel KyabTyphl YeJOBEKa, a TaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpee;

OCBOEHHUE CHUCTEMBI 3HAHUH, JIEKALUIUX B OCHOBE XMMHUUYECKOMN COCTABIISAIOLIEH €CTECTBEHHO-
HAY4YHOH KapTuHBI MMpa: (QyHIAMEHTAIbHBIX MOHATUI, 3aKOHOB U TEOPUIl XMMHUHU, COBPEMEHHBIX
NPEJCTAaBICHUN O CTPOCHHWU BEUIECTBA HA PA3HBIX YPOBHSIX - aTOMHOM, MOHHO-MOJICKYJISIPHOM,
HA/JIMOJIEKYJIIPHOM, O TEPMOJMHAMHMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHYECKHX PEaKIni, 0 XHMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMAaX, 00 00X
HAYYHbIX IPUHIUIAX XUMUYECKOTO IPOU3BOJICTBA;

(dopMupoBaHHEe y 00y4YarOIIUXCsl OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HaHUH A1 OOBSACHEHMS KIIOUEBBIX MJEeH W mpoOieM COBPEeMEHHOW XHMMUH, IS
OOBSICHEHUS! W TIPOTHO3UPOBAHMS SIBIICHHH, WMEIOMIMX ECTECTBEHHO-HAYYHYI0; TPaMOTHOTO
pewieHuss NpoOsIeM, CBA3AHHBIX C XUMHEH, MPOTHO3UPOBAHMSA, aHAIMW3a M OLEHKU C IMO3UIMN
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHIM OBITOBOM M IPOU3BOJACTBEHHOW J€ATEIbHOCTU
4eJI0BEKa, CBS3aHHON C XMMUYECKHM ITPOU3BOICTBOM, MCIIOJIb30BAaHUEM U MepepabOTKON BEIIECTB;

yrIyOJieHHe TPEACTaBICHWH O HAyYHBIX METOAax IO3HAHHS, HEOOXOMUMBIX IS
nproOpeTeHns] YMEHUI OPHEHTUPOBAThCS B MHUPE BEIECTB U OOBSICHEHUS XMMUYECKHUX SIBJICHHUH,
UMEOIINX MECTO B MPHUPOJIE, B TPAKTHUYECKON JICATEIEHOCTH M TOBCETHEBHOM JKU3HU.

B miaHe peanu3anmMu NEpBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (YHKUIUH
LIEJIOCTHOW CHUCTEMBI CpeqHEero oOIiero o0pa3oBaHUs MpH H3YYEHHM MpeaMera «XHUMHs» Ha
YIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJabHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1auH, KakK:

BOCIIUTaHHE YOSKIECHHOCTH B IMTO3HABAEMOCTH SIBICHUH NPHUPOJBI, YBAKEHHUS K TIPOILECCY
TBOpYECTBA B OOJIACTH TEOPETHUUECKUX M MPHUKIAJHBIX HCCIEIOBAaHUM B XUMHH, (HOPMHUpPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHIO M TO3HAHHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOEGHHMSI 00I1I€UeIOBEYECKIX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
oOydaromuxcsi, (OpMHpPOBaHME y HHUX CO3HATEIbHOIO OTHOIIEHUS K CamMo00pa30BaHUIO U
HEMpepbIBHOMY O0Opa30BaHUIO KaK YCIOBMIO YCIEMIHON MpodeccCHOHaTbHOW M 00LIecCTBEHHOU
JeSITEIbHOCTH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3J0POBOM
o0pa3e )XHU3HU;



dbopMHpoBaHHE YMEHMH M HaBBIKOB pa3yMHOTO MPUPOJOIOJIb30BaHUSA, pa3BUTHE
9KOJIOTUYECKOW KYJbTYPhl, TPHOOPETEHHE OIbITa OOIIECTBEHHO-TIONE3HONH ASKOJOTHYECKON
JIeATETbHOCTH.

OO11ee ynCIO 4acoB, pEKOMEHAOBAHHBIX I U3YUYEHUs XMMHH Ha YrIyOJIEHHOM YpOBHE, -
204 gacos: B 10 kmacce - 102 yaca (3 yaca B Hezento), B 11 kiacce - 102 yaca (3 yaca B HeJIeno).

COJAEP/KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpenmer W 3HaueHME OPraHUYECKOM XUMMH, TMPEACTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTM aToMa yriepoja. XUMHUYECKas CBSI3b B OPraHMYECKUX COEAMHEHUSX.
Tunbsl rubpuan3anuy aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJEHTHOU
CBsA3M (OOMEHHBIN M JTOHOPHO-aKLENTOpHBIN). Tumbsl nepekpbiBaHUs aTOMHBIX opOuTaneil, - u -
cBa3u. OpuHapHas, [BoWHas M TpoHHas cBA3b. CrnocoObl pas3pbiBa CBsi3eH B MOJIEKYJIax
oprannveckux BemecTB. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crpoeHuss opraHudyeckux coeguHeHudt A.M. byriaepoBa U COBpeMEHHbIE
IPEJICTABICHUSI O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHMSI OPraHMYECKHX COCIMHEHMM.
MosnekynsipHble ¥ CTpYKTypHble (opMyinbl. CTpyKTypHbIe (OPMYJbl pPa3IUYHBIX BHUOB:
pa3BepHyTas, COKpalleHHas!, CKeJIeTHasl.

N3omepus. Buasl uzomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexktpoHHble A(Q(EKTHl B MOJIEKYJIaX OPraHMYECKUX COCNWHEHWH (MHIYKTHBHBIA H
MEe30MEepHBIH A3PDHEKTHI).

[IpencraBnenne o kiaccupuKauy OpraHUYecKuX BemiecTB. [loHATHE 0 (PYHKIMOHATBHOM
rpynne. I'omonorus. I'omonornueckue psapl. CucreMarndeckass HOMEHKIATYpa OPraHUYECKUX
coenunenuit (IUPAC) u TpuBHaIbHbBIC HA3BAHUS OTICIBHBIX TPEICTABUTEICH.

OcobeHHOCTH M KJacCU(pUKAIMs  OpraHWYecKUX  peakiuid.  OKHUCIAMTENbHO -
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YUEHUS BEIIECTB M UX NPEBpAICHUN: O3HAKOMIIEHHE C
oOpa3liaMu OpPraHWYECKUX BEILIECTB M MaTepHajaMH Ha HUX OCHOBE, OMNbITHl MO IMPEBPALICHUIO
OpPraHMYeCKUX BEIECTB [IPU HarpeBaHuu (IJIaBlieHHe, O0yIJIMBaHUE U TOPEHUE), KOHCTPYHPOBAHHE
MoJieJIe MOJIEKYJI OPraHUYeCKUX BEIECTB.

Yraesoaopoasl

Ankanbl. 'omonornyeckuil psj ankaHoB, oOmas (Gopmysia, HOMEHKJIATypa U H30MeEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN ajJKaHOB, bp -rubpuan3anus aTOMHBIX
opbutaneit yrieposa, a-cBa3b. @U3NUECKUE CBONCTBA AIKAHOB.

XUMUYECKHE CBOWMCTBA aJKAaHOB: PEAKIMM 3aMEIlEeHUs, U30MEepU3alui, AETUAPUPOBAHMUS,
LUKJIN3al1K, TUPOJIN3a, KPEKUHTA, TOPEHMSL.

Haxoxnaenue B mpupoae. CriocoOb! mosTyuyeHus: ¥ IpUuMEHEHHE aJIKaHOB.

[uknoankanel. O6mas ¢gopmyna, HOMEHKIATypa U u3oMepus. OcoOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblXx (LMKJIONPONAH, LUKIOOyTaH) W OOBIYHBIX (LMKJIONEHTaH,
IIUKJIOT€KCaH ) HUKIIoaIKkaHOB. CrOocOoOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['omonoruyeckuii psa ankeHon, o0mas GopMyna, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, sz-m6pmmsaum aTOMHBIX oOpOuTanei
yriepojaa, a - U n-cBsa3u. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) uzomepus. dOusznueckue
CBOMCTBA aJIKEHOB.



XUMHUYECKUE CBOMCTBA: pEaklUMH TMPUCOCAUHEHUS, 3aMEUICHUS B a-TMOJIOKEHUE IIpU
JIBOMHOM CBSI3M, OJIMMEPHU3aIMu U okucieHus. [Ipasmino MapkoBHukoBa. KauecTBeHHBIE peakiuu
Ha JIBOVHYIO CBS3b.

CriocoOsl MosTy4eHus U IPUMEHEHHUE aJIKeHOB.

Anxamuensl. Knaccudukanus ankaaneHoB (CONpshDKEHHBIC, U30MpoBaHHbIE). OCOOCHHOCTH
3JIEKTPOHHOIO CTPOEHUSI M XUMHUYECKHUX CBOMCTB CONPSDKEHHBIX JHEeHoB, 1,2- u 1,4-
npucoequHenue. [lomumepusamnust conpspkeHHbIX aueHoB. CrocoObl MONydyeHHss M MPUMEHEHHE
AJIKaIMECHOB.

Anxunbsl. 'oMonorndeckuii psja ajakuHOB, oOmias (Gopmyna, HOMEHKIATypa U H30MEpHsL.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AalKMHOB, SP-TUOpHAM3AlUs aTOMHBIX
opOutaneit yriepoaa. usnyeckue CBOWCTBA aAIKMHOB.

XUMUYECKHE CBOMCTBA: pEakUUUd NPUCOCIWHEHUS, TUMEpHU3allM W TPUMEpPU3AIIHH,
okuciueHus. KuciorHsle CBOMCTBA aJKMHOB, UMEIOIINUX KOHLEBYIO TPOMHYIO CBsA3b. KauecTBeHHBIE
peaxkuyu Ha TPOUHYIO CBSI3b.

CriocoOpl 1oJIy4eHusl U IPUMEHEHUE aJIKMHOB.

ApoMaTtudeckue yrieBoJopoibl (apeHsl). 'omonorudeckuii psn apeHos, obmas dhopmyna,
HOMEHKJIATypa M W30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYNBI OeH30Ia.
®duznyecKue CBOWCTBA apEeHOB.

XUMHUECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: PEAKIUU 3aMEHICHUS B OCH30JHHOM
KOJIbIIE U YIJIEBOJOPOJHOM pajMKaie, peakiui MPUCOEINHEHUS, OKHCIEHIE TOMOJIOTOB OeH30J1a.
[IpencraBienre 00 OPUEHTUPYIOIIEM JAEHCTBUM 3aMeCTUTENIEH B O€H30JbHOM KOJIbIIE HA MpUMEpPE
QNKWIBHBIX PAJUKAIOB, KapOOKCHUIBHOW, THUIPOKCUIBLHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB
raJIOreHOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTuposna. [lomumepusarus crupona.

CriocoObl MOTy4eHHUs! ¥ IPUMEHEHUE apOMAaTUYECKUX YTIIEBOAOPO/IOB.

[Ipuponnsiit ra3. IlomyrHele HedTsaHble Ta3bl. HedTh u ee mpoucxoxaenue. KameHHBbIH
YTOJIb ¥ IPOYKTHI €r0 NnepepaboTKH.

CniocoOnl  mepepaboTKu HEPTH: TEePEroHKa, KPEKUHT (TEPMHYECKUH, KaTaTUTHYCCKUM),
pudopmunr, nuponus. [IpoaykTel nepepaboTkn HeYTH, UX TPUMEHEHHE B MPOMBINIJICHHOCTH U B
ObITY.

I'enernueckas CBSA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJAOPOIOB.

ONEKTPOHHOE CTPOECHHE TAJOT€HIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuum 3amelneHus
rajjoreHa Ha Truapokcorpymnmy. JleficTBue Ha TrajJoreHnpou3BOJHBIE BOJHOIO U CIIMPTOBOIO
pacTBopa mienoud. B3zanMoaeicTBue OurajioreHalkaHoB ¢ MarHMeM M LMHKOM. Mcnonb3oBanue
raJIOTeHIIPOU3BO/IHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJIbl HW3Y4Y€HUsT BEHIECTB W MX NPEBPALICHUN: HN3YYCHHE
($u3NYECKUX CBOICTB YIJ€BOJIOPOAOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX PEAKIMH yrieBOJOpPOIOB
pa3NyYHBIX KiaccoB (oOeclBeyMBaHUE OpOMHONM WM HMOTHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJlis, B3aUMOJICHCTBUE alleTHJIEHa ¢ aMMHAYHBIM pacTBOPOM okcuzaa cepedpa(l)), kauecTBeHHOE
oOHapy’KeHHe YIieposia U BOJ0po/ia B OPraHMYECKHX BEILIECTBAX, MOJyUYeHUe 3TUIICHA U U3yUCHHE
€ro CBOWCTB, o3HakomiieHHe ¢ KosuekiusmMu «Hedts» u «Yromby, ¢ oOpasliamu TutacTmacc,
KaydyKOB W PpE3UHBI, MOJIETUPOBAHME MOJIEKYJl YIJIEBOJOPOJOB M TaJOT€HIPOU3BOJIHBIX
YIJI€BOJIOPOIOB.

Kuciiopoacoaep:kauye opranuueckue coeInHeHs

[IpenenpHble omHOaTOMHBIE CcHUpPThL. CTpoeHHE MOJEKyn (Ha TpuUMepe MeTaHola W
staHoisa). ['omonornueckuii psa, odmas dhopmysa, U30Mepus, HOMEHKIATypa W Kiaccu(ukaims.
Ou3nyecKkue CBOWCTBAa TPEICIBbHBIX OJHOATOMHBIX CIUPTOB. BOMOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB.

XUMHUYECKHE CBOMCTBA: peaKIMK 3aMeIICHUs, IeTHApATaIlH, OKHCICHUS, B3aNMO/ICHCTBIE
C OpraHU4Y€CKUMHU W HEOPTaHUYCCKUMH KHUCIIOTaMH. KauectBennas pc€akuudga Ha OJHOATOMHBIC



cnupthl. [leificTBHe STaHONAa W MeETaHOla Ha opraHu3M dYenoBeka. CrocoObl TONyYeHUs U
MPUMEHEHHUE OJTHOATOMHBIX CIIHUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U U3oMepus. OCOOCHHOCTH (PU3NYSCKUX U XUMHUYCCKUX
CBOMCTB.

MHOroaToOMHBIE CHUPTHI - OSTUICHIJIMKOIb W TIULEpHH. (DHU3NYECKHE U XUMHUYECKHE
CBOICTBa: peaKIMH 3aMEIICHUs, B3aUMOJECHUCTBHE C OPraHUYECKMMH UM HEOPraHUYECKUMU
KHCJIOTaMH, KaUeCTBEHHAsl pEaKIUsl HA MHOTOaTOMHbBIE€ CIUPTHI. JIeiiCTBUE HA OpraHU3M YesIOBEKa.
CrniocoObl Moy4eHus U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJICKYIbI, B3aUMHOE BIIMSHUE THUAPOKCOTPYIBI U OSH30JBHOTO spa.
®usnyeckue cBoicTBa ¢eHona. OCOOEHHOCTH XHUMHYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha (¢eHon. TokcwmuHocTh ¢eHona. CrocoObl MONydeHUS W TNPUMEHEHHE (eHoa.
®enondpopManbaeruiHas cMoa.

KapOonunbHbie coeMHEHUST - aNbJErHAbl M  KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWIBHOM TIpynmbl. ['oMojornyeckue psapl anbIerdoB M KETOHOB, obmas dopmyna,
M30MEepHs U HOMEHKJIaTypa. PU3HUeCcKUe CBOMCTBA aJIb/IETUIOB U KETOHOB.

XUMUYECKHE CBOWCTBA albJIETHJIOB M KETOHOB: peakuuH MpucoeAuHeHus. OKucieHue
albJACTUIIOB, KA4YeCTBEHHBIC peakiuu Ha anbAerujabl. CrocoObl MOJydYeHUs W TMPUMEHEHHE
aNbJIETH/I0OB U KETOHOB.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHSI MOJIEKYII
KapOOHOBBIX KuCIOT. M3omepuss u HoMeHknaTypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
MpeIeNIbHBIX KaPOOHOBBIX KUCIOT. BOAOpOAHBIE CBA3U MEXKIY MOJIEKYJIaMH KapOOHOBBIX KHCIIOT.

XUMUYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBa, peakius HTepuUKAINM, PEAKIUH C
y4acTUEM YIJIEBOJOPOJIHOTO pajKaia.

Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIOTHI.

[TonsiTHe 0 MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT - CIIOKHBIX dpuUpax.

Mmuoroo6pasue kapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB  HEMpEIENbHBIX H
apOMaTHUYECKHX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICHIMX KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MAJIbMUTHHOBAS, OJEHHOBAs
KHUCJIOTHI. CIIOCOOBI MOTYYEHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upbl. I'omonorudeckuii psija, obmas ¢opmyna, U30MepHUs U HOMEHKIATYpA.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U WIEJIOYHOU Cpelie.

XKupsl. Ctpoenue, pusnueckre ¥ XUMHUYECKHE CBOWCTBA JKUPOB: TUIPOIHM3 B KUCIOH U
niesiouHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJIEPIKAIIMX OCTATKU HEMPEIEIbHBIX KHUPHBIX
KHUCToT. JKUphI B mpupoe.

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OOmiass xapakTepucTuka yriaeBoaoB. Krnaccudukauus yriaeBogoB (MOHO-, OU- H
MOJICaXapHUJIbI).

Mounocaxapupl: T0K03a, Gpykroza. OuU3NyecKue CBOICTBA M HAXOXKJIEHUE B MPUPOJE.
doTtocuHTE3.

XUMUYECKHE CBOMCTBA TTIOKO3bI: PEAKIMH C YJaCTHEeM CIUPTOBBIX M albIACTUIHOW TPYIIIL,
COUPTOBOE U  MOJIOYHOKHCIOE OpokeHue. [IpumeHeHHMe TJIOKO3bI, €€ 3HaueHHe B
KU3ZHEJIEATEIIbHOCTH OpraHu3Ma.

Jucaxapunpl: caxapo3a, MalibTo3a. BoccTaHaBiMBalIIMe M HEBOCCTAaHABJIMBAIOIIME
mucaxapuabl. ['uaponus aucaxapunoB. HaxoxaeHue B mpupoje U MpruMeHEHHUE.

[Tonucaxapuapl: Kpaxmal, TNIMKOTeH M Ieinono3a. CTpoeHre MaKpoMOJEKysl Kpaxmana,
TJIMKOTeHA U MEJUTI0NI03bl. DU3ndecKue CBOMCTBA KpaxMala M IeJUTI0N03bl. XUMHUECKHUEe CBOMCTBA
Kpaxmaja: THApOJIN3, KaueCTBEHHAas peakius C HOAOM. XHUMHUYECKHE CBOICTBa IIEJITIOIO3bI:
TUAPOINN3, TMONy4YeHue >(UpoB IeNron03bl. [loHSITHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,
aleTaTHbBIN IIEJIK).

DKCrepUMEHTAIbHBIE METOJbl M3yY€HHUs BEIIECTB M HMX MPEBPAIIEHUIN: PacTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJIC, B3aUMOJICHCTBHE dTAHOJIA C HATPHEM, OKHUCJICHHE dTHJIOBOTO CITHPTA B



abJIErUl Ha PaCKaJIEHHON MEIHOW IPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIIUPTA AUXPOMATOM Kallus
(BO3MOXKHO HCIOJb30BaHWE BUAEOMATEPUAJIOB), KAuECTBEHHbIE pPEAKIMM Ha albAeruabl (C
runpokcuaoM auammuncepeopa(l) u rugpoxcunom meau(Il)), peakuus riunepruHa ¢ THAPOKCUIOM
menu(Il), xumuueckue CcBOMCTBa pacTBOpa YKCYCHOM KMCIOTBI, B3aUMOJAEHCTBUE pacTBOpa
mIoKo3bl ¢ rugpokeugom  meau(Il), B3ammopeilicTBue Kpaxmaiga C  MOJIOM, PpELIEHHE
9KCHEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «CrnupThl U ¢GeHonb», «KapooHoBble KMCIOTHL. CIllOKHBIE
3UPBD».

A3oTcoaepikanye OpraHn4ecKkre coeuHeHUust

AMWHBI - OpraHUYeCKHe MPOU3BOIHBIE aMMuaka. Kiaccudukanus aMruHOB: anQaTHISCKUe
U apOMaTUYEeCKUE; MEePBUYHBIC, BTOPUUYHBIC U TpeTudHble. CTpOeHHE MOJIEKYI, o0mmas GopMmya,
M30MEpHs, HOMEHKIaTypa M (u3nyeckue CBOWCTBAa. XUMHUYECKHE CBOWCTBA alu(DaTHUECKUX
aMHHOB: OCHOBHBIE€ CBOMCTBA, AJIKWIHNPOBAHUE, B3aUMOJAECHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM
kucnoToi. Cojin aJTKUIIaMMOHUS.

AHWINH - NPEJCTaBUTEIb AMUHOB apomMaThudeckoro psna. Ctpoenue aHuiuHa. B3zanmnoe
BIIMSIHUE TPYII aTOMOB B MoJieKyjie aHuiauHa. OCOOCHHOCTH XMMHYECKHX CBOWCTB aHWJIMHA.
KauecTBeHHBIE peakIMY HA AaHUJIVH.

CrocoObl ToNlydeHUs W TNpuMeHeHue anudpatudyeckux amuHoB. [lonydeHue aHWINHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u nzomepusi. OTenpHble NPeACcTaBUTENN a-aMUHOKHUCIIOT:
TJIMIUH, ananuH. Ou3ndeckre CBOMCTBA aMUHOKHCIIOT. XUMHYECKHE CBOMCTBA aMHHOKMCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCIMHCHHM, PEaKlUs IMOJIMKOHACHCAIIUU, 00pa30BaHUE IETTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U TUAPOIIU3 MENTHUIOB.

benku kak mpupoHbie nonuMepsl. [lepBuunas, BropuyHast ¥ TpETHUHASL CTPYKTypa OEIKOB.
XUMHUYECKUE CBOKWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEAaKIIMK Ha OCIIKH.

DKcrepuMeHTAlIbHBIE METO/Ibl U3YUEHUs BEUIECTB M UX MPEBPAICHHI: pacTBOpEeHUE OEIKOB
B BOje, JcHarypamus OCIKOB TIpW HArpeBaHWHW, IIBETHBIC pEAKIMH Ha OCIKH, peIIeHUe
SKCIIEPUMEHTAIBHBIX 3aJad MO0 TeMmaM «A3O0TcoliepKale OPraHUYECKHE COCIAMHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCITUHEHUI.

BbicokomouiekyasipHbIe COeJUHEHUS

OCHOBHBIE TOHATUS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAWHEHHH: MOHOMED, IOJUMED,
CTPYKTYpHOE€ 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSS MOJIeKysipHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN - OJMMEPU3ALUS U TOJIMKOHCHCALIHS.

[Tonumepnsie MaTepuansl. [lnacTmaccs! (OAUMAITUIIEH, TOJUIIPONIUIICH, TOJIMBUHUIXIIOPU,
HOJUCTUPOJ, MOJUMETUIMETaKpUIaT, MOJUKapOOHAThl, MOJIMITHIEHTepedTanar). YTuiu3auus u
nepepaboTKa IIacTUKa.

OnactoMepbl:  HaTypajbHBIH  KaydyyK, CHHTETMYECKHME Kaydyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIH). Pe3una.

BosiokHa: HaTypaigbHblE (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH | JIaBCaH).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHUS BEIIECTB M UX MPEBpAILCHUN: O3HAKOMIIEHHE C
oOpa3laMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4dyKoOB, peIlIeHue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHUE MJIACTMACC U BOJIOKOH.

Pacuernrie 3amaun.

Haxoxxnenue MosiekyIsipHOH (OpMysIbl OPraHUYECKOro COEJMHEHHUS M0 MAacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIUMX B €ro COCTaB, HAXOXJACHHE MOJIEKYJSIPHOM (QOpMysbl OpraHHYECKOro
COeZIMHEHUs 1Mo Macce (00beMy) IPOJYKTOB CrOpaHMs, 10 KOJIMYECTBY BellecTBa (Macce, 00beMy)
NPOJAYKTOB pEaKIMH W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIIEHHE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOTO BEIIEeCTBA HAa OCHOBE €ro XHWMHYECKUX CBOWCTB WJIM CIIOCOOOB IOJIy4eHHUS,
oTpeziesieHue JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETHUYECKH BO3MOMXKHOTO.



10

Me:xnpeameTrHblie CBA3H

Peanmnzanmsi MeXNpeIMETHBIX CBA3€H MPH M3YYEHUHM OpraHudeckod xumun B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak H
MOHSATHUH, TPUHATHIX B OTJCIBHBIX MPEIMETaX €CTECTBCHHO-HAYYHOTO IIHKIIA.

OO01mue ecTecTBeHHO-HAYYHBIE MTOHSATHS: SIBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, TeOpHs, 3aKOH,
aHaM3, CHUHTE3, Kiaccuukanus, HaONIOJCHHe, H3MEPEHHE, OSKCIICPHUMEHT, MOJIEIb,
MOJICTTUPOBAHUE.

®dwusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYa, SHEPTETHUECKUI YPOBEHB,
BEIIECTBO, TEJIO, O00BEM, arperaTHOE€ COCTOSHHUE BEIIeCTBA, (U3MUECKUE BEIWYMHBI, CIUHUIIBI
U3MEPEHUsi, CKOPOCTbh, JHEPTHS, Macca.

buonorus: kneTka, opraHus3M, JKOocucTema, Omocdepa, meTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEpOTPO(HBIA THN TUTaHUSA, OpokeHHE, (OTOCHHTE3, [bIXaHHE, OCIKH,
YIJIEBO/IbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAEMBbIE, TOTUIHBO.

TexHONOTHs: MUIIEBBIE MPOIYKTHl, OCHOBHI PAIIMOHATBHOTO THUTAHUS, MOIOIIUE CPEIICTBA,
MaTepHasbl U3 HCKYCCTBCHHBIX M CHHTETUYCCKHUX BOJIOKOH.

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUN 1eMeHT. M30Tombl.

CtpoeHue AJIEeKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC UMCIA. DHEPreTUUECKUE YPOBHU U
noAypoBHu. AtomHble opOutanu. Kiaccupukanus XUMHYECKHX diiemeHToB (S-, p-, d-, f-
3JeMeHThl). Pacmpenenenue 3JeKTPOHOB MO aTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOHPUTYpalluu
aTOMOB JJICMEHTOB TIEPBOTO - YETBEPTOrO IEPUOJOB B OCHOBHOM M BO30YKIECHHOM COCTOSIHHH,
3IEKTPOHHBIE KOH(MUTYpAIIMH HOHOB.

DNeKTPOOTPULIATETLHOCTD.

Ilepuonuueckuit 3akoH u llepuommdeckas cucreMa XuUMHUYecKUx 3neMeHToB JI.U.
MenneneeBa. CBs3b MEPUOIUIECKOTO 3aKOHA U [lepronueckoi CUCTEMbI XUMHUYECKUX AJIEMEHTOB
C COBPEMEHHOM TEOpHEil CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHMUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIAM U MEepUoIaM. 3HAUCHUE
nepuoauyeckoro 3akona J1.11. Menneneena.

Xumu4deckas CBsS3b. BHIBI XMMHYSCKOM CBS3M: KOBAJICHTHAs, MOHHAS, METaJUIMYecKas.
MexaHu3Mbl 00pa30BaHUs KOBAICHTHOM CBS3M: OOMEHHBIN U TOHOPHO - aKLENTOPHBIA. JHEPTUs u
JnvuHa cBsi3u. [lonsipHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie
cBs3U. BogoponHas cBsa3e. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.

BanieHTHOCTB 1 BaJleHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 2JIEKTPOHHOUW CTPYKTYPHI MOJIEKYJT
C UX TEOMETPUUYECKUM CTPOCHHEM (Ha MPUMEpe COEAUMHEHUIN 2IEMEHTOB BTOPOTO MIEPUOA).

[IpeacraBnenne 0  KOMIUIEKCHBIX coenuHeHusx. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAYeHHE KOMIUIEKCHBIX coeauHeHuid. [lonstue o
KOOPAWHALIMOHHON XUMUHU.

BemecTtBa MOJEKYISAPHONO M HEMOJIEKYISPHOTO CTPOCHHUA. THIBI KPUCTAUIMYECKUX
PEIeTOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

[TonsiTne o gucnepcHeIXx cucteMax. HWcrtuHHBIE pacTBOpbl. CrmocoObl  BBIpaKEHUS
KOHIIEHTpAllUh PAcTBOPOB: MaccoBasi JOJs BEIIECTBA B PacTBOpPE, MOJSpHAs KOHIIEHTpaIWs.
Haceblennbie 1 HEHACHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. [pHUBHANBHBIC Ha3BaHUS
OTAENBHBIX MPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Krnaccudukanys XMMHUYECKUX peakiuil B HEOPraHWYECKOW U OpraHMYecKod XUMHUU. 3aKOH
COXPAHEHHUsI MacChl BEILIECTB; 3aKOH COXPAHEHUS U IPEBPALLCHUS DHEPrUU IPU XUMHUUYECKUX
peaknmsx. TermnoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMUYeCKne ypaBHCHHS.
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CKOpOCTh XUMHUECKOM pEaKIfy, €€ 3aBUCUMOCTb OT pa3INYHBIX (hakTopoB. ['OMOreHHbIE U
rerTeporeHHele peakuuu. Katanus u karaam3aTopsl.

OOpatuMbie 1 HEOOpAaTHUMBIE peakMu. XUMUYecKoe paBHOBecHe. DakTophl, BIUSIONINE HA
MIOJIOKEHUE XHUMHUYECKOIO PABHOBECHUS: TEMIIEpATypa, AABICHUE W KOHLEHTPALMU BELIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle larense.

Onextponutuyeckas auccouuanusa. CuiibHble U ciabble  3JeKTpoiauThl. CreneHb
nuccormanuu. Cpela BOJHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpanbHas, IienouHas. BomopoaHbiit
nokasatenb (PH) pactBopa. ['uaponus coneit. Peakiuu HOHHOTO 0OMEHa.

OKHCINTENBPHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okucieHus. OKucauTens u
BOCCTaHOBUTENb. [Iponeccel OKHCIIEHHS W BOCCTaHOBIICHMs. BakHeillune OKUCIUTENN U
BOCCTaHOBUTENIN. MeTO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIN3 paCTBOPOB M PACIIJIAaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHMS BEUIECTB M MX NPEBPALLCHUN: pa3IoKEeHUE
IIEpOKCUIA BOJOPOJA B IIPUCYTCTBUM KaTajau3aropa, MOJEIM KPHUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peaKlnii HOHHOTO 0OMEeHa, OMpeIesieHue CPeIbl PACTBOPOB C IIOMOIIIBIO HHAUKATOPOB,
U3y4eHHE BIUSHHUS Pa3IMYHBIX (JAKTOPOB HA CKOPOCTh XMMHUYECKOM PEAaKIMH U TOJI0XKEHUE
XUMHUYECKOIO0 PaBHOBECHSI.

Heopranuueckass xumusi

[Tonoxenne HemeraioB B llepuonnueckod cucrteMe XUMHUYECKHX 3ieMeHTOoB J[.M.
MenzaeneeBa M OCOOCHHOCTH CTPOGHHMS WX aToMoB. @DH3WYECKHE CBOHCTBA HEMETAJIOB.
AJUTOTpOnUsT HEMETAUIOB (Ha MIPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bogopona. Ilonyuyenue, ¢usmdeckre M XMMHUECKHE CBONCTBA: peaKkIMH C MeTallaMH U
HEMETaJNIaAMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ MAPUABL.

lanorensl. Haxoxxaenwe B mpupojie, cnocoObl MomydyeHHs, (U3NYECKUE U XHUMHUYECKUE
cBoiicTBa. ['amoreHoBOOpoabl. BaxkHeliine KUCIOPOACOAEPKAIIME COCIUHEHUS TaJIOT€HOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CIIOCOOBI MOJTYYeHHsI TaloreHoB. [IpruMeHeHne rajJoreHoB U ux
COCIMHEHU.

Kucnopon, o3oH. JlabopaTropHble W NPOMBIIUIEHHBIE CIOCOOBI MOJYYEHHUS KHCIOPOJA.
duznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCII0poia U 030HA. OKCUABI U IEPOKCUBI.

Cepa. HaxoxaeHue B mpupoe, ciocoObl moyrydyeHus, pusndeckre u XMMUYeCKHe CBOWCTBA.
CepoBogopon, cyabdunbl. Oxcun cepsi(1Y), okcun cepri(Y1). Cepuucras u cepHasi KUCIOTHI U UX
coiu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpruMeHeHne ceprl U ee COeMHEHUII.

Azot. Haxoxnenue B mpupojie, CiocoObl mojiydyeHus, (pu3nyeckue 1 XMMUYECKHe CBOMCTBaA.
Amvmuak, HUTpUIbel. OKcuabl a3zora. A30THCTas M a30THAS KUCIOTHI M ux conu. OcoOeHHOoCTH
CBOICTB a30THOI KUCIOTHI. [IprMeHeHue a3ora u ero coeAMHEHUH. A30THbIE YIOOpEHMS.

®ocdop. Haxoxnenue B mpupoje, CrIocoObl MOTy4eHHUs, (U3NUYECKHEe M XUMHUYECKUE
cBoiictBa. Dochuas u hochun. Oxcuas hochopa, hochopHas kucmora u ee conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie yaoOopeHUs.

VYrinepoa, HaxoxiaeHHE B mpupoae. AJUIOTporHble Moaudukanuu. Duznueckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcua yraepona(ll), oxkeun
yraepona(1lV), yronpHasi KACIOTa U €€ COJMU. AKTUBHUPOBAHHBIA yroiib. [IpuMeHeHHe MpoCThIX
BEIIIECTB, 00Pa30BAHHBIX YITIEPOJIOM, U €r0 COCTUHEHUH.

Kpemuuii. HaxoxzaeHue B mpupoje, crocoObl ModydeHUs, (QU3HUecKHe M XHUMHUYECKHe
coiictBa. Okeun kpeMmHusA(I'Y), KkpeMHueBast KUCIOTa, CUIMKAThl. [IprMeHeHHe KpeMHHS U €ro
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenune MetamuioB B Ilepuonuueckoil cucteMe XMMHUYECKUX 3y1eMeHTOB. OcoOeHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB.

OOmme ¢usmyeckue cBoiCcTBa MeTaioB. [IpuMeHeHHE METa/uUIOB B OBITY M TEXHUKE.
CrnnaBbl METAIIIOB.
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DNEeKTPOXUMHUYECKUH psil HanpspkeHuil MetayioB. OOmMe crnocoObl MOTy4YEeHUs! METAIJIOB:
TUAPOMETAJUTYPIHUsl, MUPOMETAJULYPIHsl, dJIeKTpoMeTamutyprus. [loHsaTne o xoppo3unm MeTayioB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

Obmas xapakrepuctuka MmetayisioB |A -rpynmnsl [leproguueckoil cuCTEMbl XUMHYECKHX
sneMeHTOB. HaTpuili n kxanuii: momyudeHue, (U3MUECKUE M XUMHUYECKHE CBOICTBA, NMPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

OO6mas xapaktepuctuka metaisioB |IA-rpynmsl [lepuoanyeckoil CHCTEMbl XMMHUYECKHX
9JIeMEeHTOB. MarHuii ¥ KalblLMi: MoJdydeHue, puandyeckrue U XMMUYECKUE CBONCTBA, MPUMEHEHHUE
IPOCTHIX BEIIECTB M UX COeTUHEHUH. JKeCTKOCTh BOJBI M CIIOCOOBI €€ yCTPpaHEHHUS.

AnroMuHuil: monydyeHue, (U3MYECKUEe U XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE IMPOCTOrO
BEIIECTBA M €ro COeJUHEHUH. AMQOTEpHBIE CBOMCTBa OKCHAA M TUAPOKCHIA ATIOMHHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTauioB mobounbix mnoarpynn (b-rpynm) Ilepuoandeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHUE CBOMCTBA XpoMa U €ro coeluHeHuil. OKCUAbl U TUIAPOKCHIbI
xpoma(Il), xpoma(lll) u xpoma(V1). XpomaTel U IUXpOMaTbl, UX OKHUCIUTEIbHBIC CBOWMCTBA.
Ilony4yeHnue u npuUMEeHEHUE Xpoma.

du3znueckue M XHUMHUYECKHE CBOMCTBA MapraHia M €ro coequHeHuu. Baxneimue
coenurenus: mapranua(ll), mapranma(1V), mapranna(Vy1) u mapranua(YII). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue 1 XMMUYECKHE CBOMCTBA jKeje3a U ero coeuHeHnd. OKCupl, THIPOKCUIB U
conu xene3a(Il) u xenesa(lll). [Tonydyenune u npruMeHeHUE Kelie3a U ero CILIaBOB.

@uU3NYECKUE U XUMUYECKHE CBOKWCTBA MEIH U €€ coenuHeHui. [lomyyeHue u npuMeHeHne
M€ U €€ COCTUHEHUM.

[uuk: mony4deHue, GU3NICCKUE U XUMHYECKHE CBOHMCTBA. AM(OTEpHBIC CBOMCTBA OKCHJIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.

DKcIepuMeHTaIbHBIE METO/IbI M3yUCHHUS BEIIECTB U MX MPEBPAIICHUI: H3ydeHHEe 00pa3IoB
HEMETAJUIOB, TopeHue cepwl, (ocdopa, xeneza, MarHus B KUCIOPOJE, HM3yYEHHUE KOJUICKIIUU
«Metaypl U CIUIaBbD», B3aMMOJICHCTBHE LIEJOYHBIX M IIEJIOYHO3EMENBHBIX METAJUIOB C BOJAOM
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), B3aUMOJICHCTBHE LIMHKA U JK€le3a C PacTBOpaMH
KHMCJIOT M IIEJI0YEH, KAYECTBEHHBIC PEAaKIUM HA HEOPraHWYECKHE aHWOHBI, KaTHOH BOJIOPOJA H
KaTHOHBI METAJUJIOB, B3aUMOJICMCTBUE TUAPOKCUIOB AIIOMUHHUS U IIMHKA C PACTBOPAMU KHUCIOT U
1HIesIoueH, peleHne dKCIepuMeHTalIbHbIX 3a7a4 o TeMaM «[ amoreHsl», «Cepa u ee COeUHEHUS,
«A30T u dochop U UX coeauHEHHs», «MeTalnbl TJIAaBHBIX MOATPYHI», «MeTamibl MoOOYHBIX
MOATPYIII.

XuMHSA U JKU3HD

Ponpb xumun B o0ecrieueHUN YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA.

[ToHsITHE O HAYYHBIX METO/IaX TTO3HAHMS U METOJIOJIOTUH HAyYHOTO UCCIICIOBAHUSI.

HayuHble npuHIUIIBI OpraHU3aui XUMUYECKOTO MPON3BOACTBA. [IpoMEBIIIIIEHHBIE CITOCOOBI
MOJTyYEHUsI BAKHEHIIMX BemecTB (Ha TpHMepe IPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIIOTHI,
MeTaHosa). [IpoMbleHHbIe CTOCOOBI MOIYUYEeHUS METAIIOB M CINIABOB. XUMHUYECKOE 3arpsi3sHEHHE
OKpYXaroIled cpelbl W ero mocieacTBus. Poib XUMUU B 00ECHEUEHUH IHEPreTHYCCKON
0e30IMacHOCTH.

XuMuss W 370poBbe dYenoBeka. JlekapcTBeHHBIE cpejacTBa. [IpaBmiia WMCHOIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUH MEIUIIHHEI.

XuUMUs MHIIM. OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE 100aBKH. Poilb XMMuu B oOecrieueHHH
MHIIEBON O€30aCHOCTH.

Kocmernueckne u mapgromepHbie cpenactBa. beiToBas xumus. [IpaBuia 0e30macHOTO
WCIIOJIb30BaHUs IPENapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN )KU3HHU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHININE CTPOUTEIILHBIC MaTePHAITBI (IIEMEHT, OSTOH).
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XuMus B CeIbCKOM X03s1icTBe. OpraHnuecKrie 1 MUHEPATbHBIC YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUallbl, KpaCKH, CTEKIJIO, KepaMHKa.

Pacuernsbie 3anaun.

PacueTsl: Macchl BelecTBa Uik 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO U3 YYACTBYIOLIMX B PEAKIIUH BEUIECTB, MacChl (00bEeMa, KOJMUECTBA BEIIECTBA)
IPOAYKTOB DPEAKLMH, €CIM OJHO M3 BELIECTB MMEET IpHUMEeCH, Macchl (00beMa, KOJIMYECTBa
BEIIIECTBA) MPOAYKTA PEaKIUH, €CIM OJHO U3 BEIIECTB J1aHO B BUAE PAacTBOpPa C OIpEaeICHHOU
MaccOBOM J10JIe€il paCTBOPEHHOT'O BEILECTBA, MACCOBOM A0 U MOJIIPHON KOHIIEHTPALMHU BEIIEeCTBa
B PacTBOpE, AOJIM BBIX0JIa MPOIYKTA PEAKLIUU OT TEOPETHUECKH BOZMOXKHOTO.

MexnpeameTHble CBSI3U

Peanuzarus MeXIIpeAMETHBIX CBSI3EH MPU U3yUYECHUH OOIIEH U HEOpraHUuYeCcKor XuMuu B 11
KJIACCE OCYILECTBIISIETCS Yepe3 UCTIONB30BaHNE KaK OOIIMX €CTECTBEHHO - HAYYHBIX MOHITHMA, TaK U
MOHSTUM, IPUHATHIX B OTJIEIbHBIX MPEAMETAaX €CTEeCTBEHHOHAYYHOIO [IUKJIA.

OO01ue ecTecTBeHHO-HAYYHbBIC TIOHSTHS: SIBIICHUE, HAYYHBIN (aKT, THUIIOTe3a, TEOPHUs, 3aKOH,
aHaJIU3, CUHTE3, KiaccU(UKAIUs, MEPUOJUYHOCTh, HAOIIOACHHE, H3MEPEHHUE, IKCIEPHUMEHT,
MO/J1€J1b, MOJIEIIMNPOBAHHUE.

Oduzuka: marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TONBI, PaTUOAKTUBHOCTh, MOJEKYJa, SHEPreTUUYECKUU YpOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSTHHE BEIIeCTBa, HCalbHBIN ra3, (pu3nvecKkre BEIUYUHBI, SIUHUIBI U3MEPEHUS,
CKOPOCTb, dHEPIrus, Macca.

buonorus: knetka, opraHm3M, OSKocucTtema, Ouocdepa, MeTaboOIM3M, MaKpo- H
MHUKPOSJIEMCHTBI, OCJIKH, JXUPBI, YIJIEBOABI, HYKICHHOBBIC KHCIOTBHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOUTEIbHbIE MaTepuabl,
CCJIbCKOXO3SUCTBEHHOE  IMPOM3BOJICTBO,  IHUIIEBAs  MPOMBIINIICHHOCTh,  (hapMameBTUYECKas
MIPOMBINIIICHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TINPOI'PAMMBI IO XMMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTrBeTrcTBUM € CUCTEMHO-ACATENBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yNIbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHMsl BbIIEIECHBI
CIIEAYIOIIME  COCTaBISIOIIME:  OCO3HAaHHWE  OOYyYaroIMMHUCS  POCCHHCKOM  IpakJaHCKOH
WUJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEACIICHUIO; HAIMYNE
MOTUBAIlMM K OOYYEHHUIO; TOTOBHOCTb M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE MpaBWIaMM W HOPMAaMU [OBEACHMS;, HAJIWYHE IPABOCO3HAHUA,
HKOJIOTHUECKOM KYJIbTYphI; CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOGHMS NMpeAMeTa «XHMHs» OTpPaxaroT cHOpMHPOBAHHOCTH
OTIbITA IMO3HABATENBHON M NPAKTHUECKOW NESATEIBHOCTH OOYYAIOIIMXCS B MPOILECCe pean3aluu
00pa3zoBaTenbHON AESTETHHOCTH.

JINYHOCTHBIE PE3yJabTAThl OCBOEHHS IMpeaMeTa «XHUMHUS» OTPaKaloT c(HPOPMUPOBAHHOCTh
OTbITa TO3HABATENbHON M MPAaKTUYECKOHN AeATeIbHOCTH OOydaroluXcsi B MPOLECCe peann3aluu
00pa30oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMS

OCO3HaHMS OOYYAIOUIMMHUCS CBOMX KOHCTHTYLIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY Y ITPaBOMNOPSAJIKY;
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MPEJICTABICHUSI O COIMANBHBIX HOPMAax M TMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESATEIBHOCTH MPU CO3AAHUU Y4EOHBIX NMPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBIMOJIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTUBBI, HAMEPCHHUSI, JIOTUKY U apTyMEHTBI JPYTHUX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HACJIEUIO0 OTE€YECTBEHHON XHUMHUH;

YBOKEHHsI K TIPOILIECCY TBOpPUYECTBA B 00JACTH TEOPUU U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAHMSI TOT0, YTO JaHHbIE HAYKH €CTh pEe3yJbTaT [UIMTEIbHBIX HaOIIOACHHUIA,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YIEHBIX U MMPAKTUKOB;

MHTEpeca M IO03HABATEJIIbHBIX MOTHBOB B TMOJIYYEHMH U IOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBEJICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMHUECKUMHU SBICHUSMH, U IPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIGHWBAaTh CBOE TMOBEJEHHWE M TMOCTYNKH CBOMX TOBAapHUIIEH C TMO3ULIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHI IMOCTYITKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHWMAaHMs I[IEHHOCTEH 3J0pOBOrO0 W 0O€30macHOro o0pasza KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COONIOICHHST TIPaBWJI OE30MMACHOTO OOpalIeHUs C BEHIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

MOHVMAHMUS IICHHOCTH TIPaBHJ HWHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30TacHOIO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICCTBUH W HENPHUATHS BPEIHBIX NPUBBIYCK (YHOTPEOJICHUS aJKOTOJIS,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BAaTENbCKOW  JEATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATSITHHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHEe B pEIICHWH MPAKTUYECKUX 3a/ad COLHUaJbHOU
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3y4YEHHIO MpodeccHil pasNuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHU 110 XUMUU;

YBXKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTtaM TPYAOBOU e TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHUAYATLHON TPAEKTOPUHU 00pa3oBaHMs, Oy Iymei
npodeccuu U peanu3alui COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

HKOJIOTHYECKU IeNIecO00pa3HOr0 OTHOMIEHHSI K TPHUPOJE KaK MCTOYHHKY CYIIECTBOBAHHS
JKHU3HH Ha 3eMIIe;

MOHWMAaHMsI TI00ATFHOTO XapakTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHHUS 3KOHOMHUYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOJIHON U COILIMATIBHOM CpeJibl;

OCO3HAHHS HEOOXOIUMOCTH HCIOJH30BAHUS JOCTHKCHUH XUMHH IS PEHICHUS BOIPOCOB
paIoHaIBLHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPUATHS JICHCTBUH, NMPUHOCAIINX BPeJ OKpPYKAMOIIECH MPUPOTHOW Cpele,
YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUATHBIE HKOJIOTHYECKHUE TOCIEACTBUS MPeaNPHHIMAEMbIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HAJIWYUS PA3BUTOTO DKOJIOTUYECKOTO MBIIUICHUS, DKOJOTHMUECKON KyIbTyphl, OIBITA
NEeSITETPHOCTH ~ DKOJIOTWYECKOH  HANpaBICHHOCTH, YMEHHS pYKOBOJICTBOBATHCS HUMH B
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MIO3HABATEIbHOM, KOMMYHHKATUBHOM M COLMATIBHON NMPAKTHKE, CIIOCOOHOCTH W YMEHHS aKTHUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKu U
00OLIECTBEHHON IIPAKTHUKHY;

IIOHMMaHMsl crneuu(puKd XUMHHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO MPEACTABICHHUS 00 OKpYXKarolieM
MUPE KaK O €JUHCTBE IPUPOJBI U YEJIOBEKA, B [IO3HAHUN TPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUU
po0JIeM COXpaHEHHUsI IPUPOJTHOIO PABHOBECUS;

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHMM JUIl COBPEMEHHOM LMBHUIM3ALMU: B €€
TYMaHHCTUYECKOH HAIpaBICHHOCTH M BAKHOW POJM B CO3JAaHMM HOBOW 0a3bl MaTepHabHOU
KYJBTYpBl, B PEIIEHUH TI00aIbHBIX MPOOIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKOH, MUIIEBON U SKOJIOTHUECKON OE30IMacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUCHUN
YCIOBHUH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(MOPTHOM JKU3HU KaXKJJ0r0 4jieHa 00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB  IIO3HAHMA,
UCIOJIb3YyEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIEro MUPa U IPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUS
JienaTb 0OOCHOBAHHbBIE 3aK/IIOUEHHsI HA OCHOBE HayYHbIX ()aKTOB M MMEIOLIUXCS JaHHBIX C LIEJIbI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITEIIBHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS AJIS PELIeHUs IpoOieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalUsX;

UHTEpPECca K NO3HAHUIO, UCCIIEN0BATENbCKON JEATEIIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTM K HENPEpPHIBHOMY OOpa30BaHHIO M €aMOOOpPAa30BaHMIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHHU C )KU3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHBIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3yiabTaThl OCBOEHHUS IPOTrpaMMbl 110 XUMHUU Ha YpPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIsd (i)OpMPIpOBaHI/ISI MHPOBO33PCHUA 06y11a}01111/1xcs[ MCKIUCHOUITIIIMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHayUYHbIe TTOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHeHI/I(i)I/IKy MCTOAOB IIO3HAHUA, HCIIOJIB3YEMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/IfI, BCIIECTBO,
DHEprus, sBIEHHUE, MPOLIECC, CUCTEMa, HAyYHBIM (DaKT, MPUHILMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIEI0OBaHNE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbBIC YUeOHbIE IeHCTBHS (TT03HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaronue (GopmupoBaHue (PyHKIIMOHATHHOW TPAMOTHOCTH M COIMATBHOM KOMIIETCHIIMU
o0Oy4aromuxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  KCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHUA U YHHBEpCalibHbIE Y4eOHbIE JAEWCTBUS B TO3HABATENBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHHBEPCAJIBHBIMH  YYCOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3HaBaTebHBIC YHMBeEPCAIbHbIC Y4eOHbIE 1eHCTBHS

1) 6a30BbIe JIOTHYeCKHE 1eliCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIpENIeATh 1ETU JeATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JTOCTHKCHHS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MTOCTABICHHBIMU LIEJISIMHU;
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UCIOJIb30BaTh IIPM OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILUIEHUS: BBIIEIATD
XapakTepHble MpPHU3HAKM MOHATMH M  yCTAHaBIMBAaTh HX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTHUECKUE PACCYXIEHUS (MHIYKTUBHBIE, IeYKTUBHbBIE, TI0 aHAJIIOTUN), BBISBIATh
3aKOHOMEPHOCTH W TPOTUBOPEYHs B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

IIPUMEHSTh B IPOLECCE IO3HAHUS HMCIOJIb3YEMbIE B XHMUU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNIM, IPeoOpa3oBbIBaTh MOJEIIBHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CHMMBOJI) 2JIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XUMHUYECKOM peakIMu — TpH PEIICHUH  Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/lay, IPUMEHATh HAa3BaHHbIE MOJEJbHbIE NPEICTaBICHUS A
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLUH.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

¢dbopMynMpoBaTh ILeTM M 3aJaud  HUCCIEIOBaHMs, HCIOJIb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENIFHO COPMYJIMPOBAHHBIE BOMIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI ISt
(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHMIA;

BJIa/IETh HAaBbIKAMM CaMOCTOSTEIbHOI'O IUIAHUPOBAHUS U TPOBEACHUSA YYEHHYECKHX
9KCIEPUMEHTOB, COBEPUICHCTBOBATH yMEHHUS HAONI0JaTh 3a XOJOM Ipolecca, CaAMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJbI OTHOCUTENILHO
JIOCTOBEPHOCTH PE3Y/IbTaTOB HCCIICAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTENIbCKOM M IMPOEKTHOW JesTeNbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PpEUICHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunopmanmeii:

OPUEHTUPOBATbCSI B  pa3jIMYHBIX MCTOYHMKAX HHGpopManMKu (Hay4HO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO  COJEpXKaHWs, CHpaBO4YHbIe Mocolus, pecypcsl VHTepHeTa),
aHaAJTM3UPOBaTh MH(GOPMALIMIO PA3JIMYHBIX BUIOB U (HOPM MpE/ICTaBICHUS, KDUTUUECKH OILIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3ampoOChl M MPUMEHATh pa3IMYHble METOJbl NpPU IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAaJbHYIO (GOopMy HpescTaBieHHs HH(opMauu (CXeMmsl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAYYHBIH S3bIK B KauecTBe CpPEJACTBA NpU paboTe ¢ XUMHUYECKOH
uH(pOopMalel: MPUMEHATh MEXIIpeIMETHbIE (PU3NUeCKue U MaTeMaTUUeCKHUEe) 3HaKU U CHUMBOJIBI,
dbopmybl, a00OpeBHATypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISITHOCTH.

KoMMyHHKaTHBHBIEC yHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

3a/1aBaTh BOMPOCHI MO CYIECTBY OOCYXKJTaeMOW TEMBbI B XOJ€ JHAJIOTa W/WIN JUCKYCCHH,
BBICKA3bIBaTh WJEH, (HOPMYIHUPOBATH CBOM  MPEAJIOKEHUS OTHOCHUTENBHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3CHTAIlMeN pe3yabTaTOB MO3HABATEIHLHOM AESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO UJTM COBMECTHO CO CBEPCTHUKAMHM TPH BBHIMOJTHEHUN XUMUIECKOTO IKCTICPUMEHTA,
MPaKTUIEeCKOH pabOThl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alil y4eOHOTO
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npoeKTa, W (OPMYIHPOBATH BBIBOABI IO pE3yJbTaTaM MPOBEACHHBIX MCCICIOBAHUN MYTEM
COIVIACOBAHUS MO3ULUHI B X0€ 00CYKIEHNU U 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIFHO IIJIAHUPOBATh M OCYILIECTBISATH CBOIO ITO3HABATEIBHYIO JESTEIbHOCTD,
ompenenss €€ LeNd U 3a1a4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeaaraeéMblii aJITOPUTM JICHCTBUI TNIPHU BBINOJHEHUH Y4YeOHBIX M HCCIIEIOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBI COCOO0 MX pElICHHs ¢ Y4ETOM MOITYYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIMIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JISSTEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATDI

[IpenmeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUHM Ha YIIIyOJIEHHOM YpOBHE Ha
YPOBHE CpemHero oomero oOpa3oBaHUS BKIIOYAIOT cCHenU(HUYECKHE Uil y4eOHOTro mHpeaMeTa
«XUMUS» HAyYHbIC 3HAHHS, YMEHHS U CHOCOOBI ACWCTBUI MO OCBOCHHIO, MHTEPIIPETALMH M
npeoOpa3oBaHUI0 3HAHWM, BHIBI JCATEIFHOCTH IO IOJYYSHUIO HOBOTO 3HAHUS M NPHUMEHEHHUIO
3HaHUH B Pa3MUYHBIX YYEOHBIX CHTYalUsAX, a TaKXKe B pEATbHBIX KU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XMMHEW. B mporpaMme 1o XMMuuM IpeIMETHBIE PE3YNbTAThl PEICTABIICHBI 110 TO1aM
U3yUYCHHS.

10 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTPaxaroT:

c(hOpPMUPOBAHHOCTH MPEIICTABICHHIA: O MECTE ¥ 3HAYCHUH OPTAaHMYECKON XMMHH B CHCTEME
€CTECTBEHHBIX HayK M €€ POJHM B O0CCIICYCHUH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA B PEIICHUU
po0JIeM DIKOJIOTHYECKOM, IHEPreTHUECKONH W MHUIICBOW OC30MaCHOCTH, B PAa3BUTHH MEIUIUHBI,
CO3JIaHUHM HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB HSHEPrHMU, B OOECICUCHHH PAlMOHAIBHOTO
MPHUPOJIOTIONL30BaHUs, B OPMUPOBAHUU MHUPOBO33PCHUS M OOIICH KyJIbTYphI YEJIOBEKA, a TaKKe
9KOJIOTUYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CPE/IE;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWUW, KOTOpas BKJIOYAET: OCHOBOMOJIAraroNIne
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToOM, SIIPO M DIICKTPOHHAast 000J104Ka aToma, S-, p-, d-aToMHbIE
OpOUTAII, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHS aTOMa, THOPUIU3aINsl aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJIa, BaIECHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, CTENIEHh OKHCIIEHUS, XUMUYECKasi CBS3b, MOJIb,
MOJIIpHAs Macca, MOJIIPHBIA OOBEM, YIIIEPOTHBIA CKeNleT, (YHKIMOHAIbHAS TPYIIa, parKal,
CTPYKTypHBIE (OpMyIbl (pa3BEPHYTHIC, COKpAIIEHHBIE, CKEIETHBIC), M30MEpPHUSl CTPYKTypHas U
MIPOCTPAHCTBEHHAS (T€OMETpUYECcKasi, ONTHUYECKasi), H30MEPhI, TOMOJOTHYCCKHI Psijl, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPOJA- M a30TCOAEpKAIIMe OPraHMYECKHUe COEIWHEHUs, MOHOMED, MOIUMED,
CTPYKTYpPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COSJIMHCHUS, TEOPUH, 3aKOHBI (TICPUOUUICCKUN 3aKOH
. N. MenpeneeBa, Teopusi CTpOCHHUS OpraHruueckux BemiectB A. M. ByTiepoBa, 3akoH coxpaHeHus
MacChl BEIIECTB, 3aKOH COXpPAHEHUS W MPEBPAMICHUS DHEPTHUH TPH XUMUYECKUX PEaKIUsIX ),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMHUHU, MUPOBO33PEHUYECKIE 3HAHMUSI, JISKAIUE B OCHOBE
MOHWMAHUS PUYUHHOCTH M CUCTEMHOCTH XUMHYCCKHUX SIBJICHUU; TPEJCTABIICHUS O MEXaHU3Max
XUMHUYECKHUX PEaKIuil, TEPMOJAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHHUS, O
B3aMMHOM BIIMSSHAM aTOMOB M TPYIIII aTOMOB B MOJIEKyJiaX (MHIYKTUBHBIM W ME30MEpPHBII
addekrol, opuentanTsl | u |l poga); pakTonornveckue cBeileHUsI 0 CBONCTBAX, COCTABE, MOIYUYECHUN
1 0e30MacHOM HCITOJIb30BAHWH BAXKHEUIIMX OPTaHWYECKUX BEIIECTB B OBITY M IMPAKTHYCCKON
JESTENIbHOCTH YeNIOBeKa, OOIIMX HAYYHBIX MPHUHIIAIAX XMMHUYECKOTO MPOU3BOJICTBA (HA MpUMeEpe
MIPOM3BOJICTBA METAHOJIA, TepepadbOTKH HEPTH);

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE MPU3HAKU MOHSATUH, YCTaHABIUBATH
WX B3aHMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIONINE IMOHATHUS MPH OIMMCAHWU COCTaBa, CTPOCHHS U
CBOMCTB OPraHUYEeCKUX COCTMHEHUII;

c(OpPMUPOBAHHOCTh YMEHUH:
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UCTOJIb30BATh XMMUYECKYI0 CUMBOJIMKY JUISI COCTABICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEIIECTB;

COCTaBJIATh YPABHEHMSI XUMHUUECKUX PEAKLUHA U PacKpbIBaTh UX CYHIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS JJIEKTPOHHOrO OallaHCa 3TUX pPEeaKluid,
peakiuii HFOHHOTO 0OMEHA ITyTEM COCTABIICHHS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTABIIMBATh MOJEIU MOJIEKYJl OpraHMYeCKHX BELIECTB JJs WJUIIOCTPAllMM  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAIJICHKHOCTh U3yYEHHBIX OPraHUYECKHX
BEIIECTB M0 MX COCTaBY U CTPOCHHIO K OINpPENeIEHHOMY KJIAacCy/TpyNIe COSAMHEHHH, 1aBaTh UM
Ha3BaHUs 1Mo cucremarudeckoir HomeHkaatype (IUPAC) u npuBoIUTh TpUBHAIbHBIC Ha3BaHUS JJIS
OTJIE/bHBIX IPEICTaBUTENICH OPraHMYECKMX BEIIECTB (ITWIIEH, alETWIECH, TOJYOJ, IJIMLEPHH,
STUJICHIIUKOJb, (peHon, ¢hopMaabaerui, aueTalbJerul, alleTOH, MypaBbUHAs KHUCIIOTa, YKCYCHas
KHUCJIOTA, CTEApUHOBAas, OJIEMHOBAs, IMAJbMUTUHOBAs KHUCIIOTHI, TJHUIMH, aJaHWH, MaibTO3a,
bpyKkTO3a, aHWIIUH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XHWMHUYECKOH CBSI3M B OPTraHUYECKUX
coeuHEHUX (KOBaJCHTHAs U MOHHAS CBS3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTH IOJOKECHUS TEOPUU CTPOCHHS OPTaHUYECKUX
BemiectB A. M. byrtnepoBa 11t 00bsCHEHHUS 3aBUCMMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHMUS;

chOpMUPOBAHHOCTh YMEHHUI XapakTepu3OBaTh COCTaB, CTpOeHHE, (U3HUECKUEe U
XUMHUYECKHE CBOICTBA TUIHWYHBIX NPEACTABUTEIECH pa3IMUHbIX KJIACCOB OPraHUMYECKHUX BEIIECTB:
QJIKaHOB, IIMKJIOAJIKAHOB, aJKEHOB, AallKaJUEHOB, AaJKWHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIHPTOB, aJbJACTHIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX W CIOXHBIX I(PHPOB, >KUPOB,
HUTPOCOECTUHEHUN U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yriIeBOJOB (MOHO-, M- U MOJHCAXapHJIOB),
WUTIOCTPUPOBAaTh IE€HETHYECKYI0 CBSI3b MEXJIy HUMH YPaBHEHUSIMHU COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI TOATBEPXKAATh HA KOHKPETHBIX TpUMeEpax XapakTep
3aBHCHUMOCTH PEAKI[MOHHON CHOCOOHOCTH OpPraHMYECKUX COCIMHEHUN OT KPaTHOCTH U THUIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUHUKHU YIIJIEBOJIOPOIHOTO CHIPbs (HEDTH,
IPUPOJHBIN ra3, yroip), CocoObl €ro nepepadoTKH MU MPaKTHYECKOe NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh BIAJICHUS CHUCTEMOM 3HAHMI O €CTECTBEHHO-HAayYHBIX MeEToAax
MO3HAHUS — HAOJIOJICHNH, U3MEPEHUH, MOJICTMPOBAHUHU, SKCIIEPUMEHTE (PEalbHOM U MBICIIEHHOM )
¥ YMEHHS TPUMEHSTH STH 3HAHUS;

C(OPMHPOBAHHOCTh ~ YMEHHMsSI  NPHUMEHATh  OCHOBHBIE  OINEPALMU  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, OO0OOIIEHHME, CHCTEMaTH3allhio, BBISIBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 711 U3y4YEHUs! CBOMCTB BELIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTH YMEHUI1: BBISBIATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUH C MOHATHUSAMHU H
NPEJCTAaBICHUAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 00Jiee 0CO3HAaHHOTO TOHUMAaHHUs
CYILIHOCTH MaTepUaibHOr0 €JUHCTBA MHpPA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS MO OPraHMYECKOM
XUMHUHU JJ151 OOBSCHEHHSI U TIPOTHO3MPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHMM: MPOBOAUTH PACUYETHl IO XUMUYECKUM (opmynaMm U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMN C UCTIOIb30BaHUEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM Tazos,
KOJIMUECTBO BEILECTBA), XapaKTEPU3YIOUINX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: pacd€Thl IO
HAXOXXJCHUI0O XMMUYECKOH (OpMyIbl BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM JOJSAM XMMHUYECKHX
AJIEMEHTOB, MPOJIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIM3MPOBATH M OLIEHWBATH C MO3MLIUN
HKOJIOTMYECKON O€30IacHOCTH TMOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHON J1€ATEIbHOCTH
YeJI0BEKa, CBA3aHHON ¢ nepepaboTKOi BEIIECTB, UCIOIb30BaTh MMOMyYSHHbIE 3HAHUS JUTSl IPUHATHS
TPaMOTHBIX PEIICHUH MPOOIIEM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH;
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c(OPMHPOBAHHOCTh YMEHUN: CAMOCTOSATENBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHIMA
9KCHEPUMEHT (TOJIy4€HHE U HU3YYEHHE CBOWCTB OPraHMYECKUX BEILECTB, KAUECTBEHHbBIC PEAKIIUU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOJCOAEPIKALIMX OPraHMYECKUX BEIECTB, PEIICHUE
9KCHEPUMEHTAIbHBIX 33Ja4 MO Paclo3HAaBAaHUIO OPraHMYECKUX BELIECTB) C COOIIOAECHUEM MpaBUIl
0e301acHOro oOpaleHus ¢ BemeCTBaMU U J1a0opaTopHbIM 000pyJ0BaHUEM, (POPMYIHPOBATH IIETh
UCCIICIOBaHMs, MPEICTABIATh B PA3IUYHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIU3UPOBAThH U
OLICHUBATh UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHUIA:

coOnoaTh MpaBUjIa HKOJOTHUYECKH IIEIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOM
JEATCIIBHOCTH B LEIAX COXPAHEHUS CBOEr0 3J0pPOBbS, OKDPYKAIOIIEH IPUPOJHOM Cpelsl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIIACHOCTb TOKCHUYECKOIO JCHCTBUS HA JXUBBIE OPraHU3MBbl OIPEICIEHHBIX
OpPraHUYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJIM3UpPOBaTh  1€JIECOOOPA3HOCTh  IPUMEHEHHMsS  OpPraHMYeCKMX  BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUSI PUCK-TIOJIB3a;

C(OPMHUPOBAHHOCTh YMEHHUI: OCYLIECTBIATh IleJICHANPaBICHHbIH IOUCK XMMHUYECKOH
uH(pOpMalMl B pPa3IMYHbIX HMCTOYHUKAX (Hay4yHass M ydeOHO-Hay4yHas JMTEparypa, CpeicTBa
MaccoBoi uHpopmanuu, MHTepHeT M Jpyrue), KpUTUYECKH aHAJIM3UPOBATh XUMHUECKYIO
uHpopManuio, rnepepadaTeiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBHM C TOCTABJICHHOW y4eOHOU
3aJiauen.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHUS Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTH NMPECTABICHUN: O MATEPUATBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX H
IIO3HABAEMOCTHU SIBJICHUI NPUPOABI, O MECTE U 3HAYCHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ poaum B OOECHEYEHHWU YCTOWYMBOIO PA3BUTHUSA, B PELICHUH MPOOJIEM 3SKOJOTHYECKOH,
SHEPreTUYecKoil 1 MUIeBol 6€30MaCHOCTH, B Pa3BUTHU MEAMLIMHBI, CO3/IaHMHM HOBBIX MAaTE€PUAJIOB,
HOBBIX HCTOYHMKOB DHEpPrHMM, B OOECIEUEHUH pPalMOHAIBHOIO IPHUPOJIOIOIb30BAHUS, B
(GOpMHpPOBAaHUM MHPOBO33PEHHMs] M OOLIEH KyNbTyphl 4YeJOBEKa, a TaKXe SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpenie;

BJIQJICHUE CHCTEMOM XMMHMYECKHMX 3HAHWM, KOTOpas BKIIOUYAET: OCHOBOIIOJIATAIOIINE
MOHSTUSL — XUMUYECKUIN JIEMEHT, aTOM, PO aTOMa, U30TOMBI, JIEKTPOHHAs 000JI04Ka aroma, S-,
p-, d-aToMHBIE OpOHTANK, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aroMa, TMOpPHUIAN3AIHs aTOMHBIX
opOuTanel, HOH, MOJEKYyJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMHYECKasl CBs3b (KOBaJEHTHas, HOHHAs, METaJUIN4ecKas, BOJOPOAHAsA), KpUCTAJUINYecKas
pemérka, XUMHUYEcKas peakllys, pacTBOp, SJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJUTHUECKAS
JUCCOLMAIUs, CTENEHb IUCCOLMALMU, BOJOPOAHBINA IOKAa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3((EeKT XUMHUECKONM peaklMH, CKOPOCTb XUMHYECKOM peakluH, XUMHUYECKOe
paBHOBECHE; TEOPUHU U 3aKOHBI (TEOPUs IEKTPOIUTUUYECKON TUCCOIMALINY, TEPUOTUIECKUI 3aKOH
JA.1. MeHnneneeBa, 3aKOH COXPAaHEHMs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLICHHUS
DHEPrUM NPU XMMHUYECKUX PEAKIMSX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JECHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIeXkKAIIUE B
OCHOBE IIOHMMaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHMX SBJICHUH; COBPEMEHHBIE
MPEJICTAaBICHUSI O CTPOEHUU BEIeCTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM
YPOBHAX; TMPEACTABICHUS O MEXaHU3MaxX XHMMHMUYECKHX peakUuid, TEpMOAVNHAMMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTSAX HX MPOTEKaHMs, O XUMHYECKOM pPaBHOBECHH, pacTBOpax M
JHMCIIEPCHBIX CHUCTeMax; (DaKTOJIOTUYECKUE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU H
0€30MacHOM HCITOJIb30BAHUM BAKHEWIUX HEOPraHWYECKUX BEIIECTB B OBITY M NPaKTHUECKOMN
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHble MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOLIME IOHATHA INPU ONMCAHMUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;
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c(OPMHPOBAHHOCTh YMEHHS MCIOJIB30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTABIICHHS
bopMyIT BEIIECTB U ypaBHEHHUI XMMHUYCCKUX PeaKInii, cucreMaTrueckyro HomeHkiatypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OT/IEIbHBIX BEILIECTB;

C(OPMHUPOBAHHOCTb YMEHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BHMJ XMMHUYECKOM CBS3M (KOBAJEHTHAsl, MOHHAs, MeETAJUIMYECcKas,
BOJIOPOJIHAS ), TUIT KPUCTAILIMYECKOH PeIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATH 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT BHJA
XMMHUYECKOH CBA3M M THINA KPUCTAUIMUECKOW pEIIETKH, OOMEHHBIM M JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

Cc(OPMHUPOBAHHOCTb YMEHMH: KJIacCU(UIMPOBATh: HEOPraHUYECKHE BEIECTBA IO HX
COCTaBY, XMMHUYECKHE pEaKUUU [0 Pa3IW4yHbIM IMpU3HAKaM (YMCIy U COCTaBy pearupyrouux
BEIIECTB, TEIUIOBOMY 3((EeKTy peakuuy, H3MEHEHUIO CTENeHEeW OKHUCICHHMs 3JIEMEHTOB,
00paTUMOCTH, Y4YacTUIO KaTalu3aTopa M JpPYrue); CaMOCTOSTENbHO BBIOMPAaTh OCHOBAaHHS U
KPUTEPHHU U151 KJIacCU(UKALUN U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMT;

cOpMUPOBAHHOCTh YMEHHUS PACKpBIBaTh CMBICT Tmepuoanyeckoro 3akona J[. W.
MenpneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMAaTHU3HUPYIOLIYIO,  OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPHU30BaTh IIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKHX 3JIEMEHTOB nepBoro—4erséproro mnepuonoB Ilepumoauueckoit cuctemst ..
MenneneeBa, UCIOIB3Ysl IOHATHS «IHEPIETUUYECKUE YPOBHUY, «IHEPreTUUECKHE IIOYPOBHU», «S-,
p-, d-aroMHBIC OpOWTANN», «OCHOBHOE M BO30YXKIEHHOEC JHEPreTUYCCKUE COCTOSHHS aToOMay;
OOBSICHATHh 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XMMHYECKHX 3JIEMEHTOB M MX COEAMHEHUH 10
nepuonaMm u rpymnmnaMm Ilepuonnueckon cucremsl Jl. M. MeHneneeBa, BaJICHTHBIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHIA: XapaKTePH30BaTh (OMHUCHIBATH) OOIIIE XUMUIECKHE CBOHCTBA
BEUIECTB DPAa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY
HEOPraHMYECKUMH BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYLIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OaliaHca ATHX peaklui; Peakiuil MOHHOTO
oOMeHa IyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHMI; peakuuii THAPOIN3a;
peakuuii KoMIUIeKCo0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

C(OPMHPOBAHHOCT YMEHMS OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHYECKUX
peakuuii c y4€TOM HMX DJHEPreTUYECKUX XapaKTePUCTHK, XapaKTep HU3MEHEHUs CKOpPOCTH
XMMHUYECKON peakIMM B 3aBHCHMOCTU OT Pa3IMYHBIX (PAaKTOPOB, a TAKXKE XapakTep CMEIICHUs
XUMHYECKOTI'0 PABHOBECHUS 10/ BIUSHUEM BHEIIHUX Bo3aelcTBull (mpuHiun Jle HlaTtense);

c(OPMHPOBAHHOCTh YMEHHs XapaKTepU30BaThb XMMUYECKHE PEaKLUH, JIeKaIlUe B OCHOBE
IIPOMBIIIJIEHHOTO MTOJIyUYEHUSI CEPHOM KUCIIOThI, aMMHUaKka, O0II1e Hay4YHble IPUHLIUIIBI XUMUYECKIX
IPOM3BOJICTB; L1€1€CO00Pa3HOCTh MPUMEHEHHs] HEOPraHMUECKUX BEIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIQJICHUS CUCTEMOM 3HAHUH O METOJax HAayYyHOIro MO3HAHUS
ABJIGHUN TPUPOJbI — HaONIO/IEHNE, W3MEpPEHHE, MOJEIMPOBAHME, SKCIEPUMEHT (peajbHbIi H
MBICJIEHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHMsS MNPUMEHSTh 3TH 3HAHUS TPH
HKCIEPUMEHTAILHOM HCCIIEI0BAaHUU BEUIECTB U ISl OOBSICHEHHS] XUMUUYECKUX SIBICHUM, UMEIOIINX
MECTO B IPUPOJIE, IPAKTHUECKOH EATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHHMSI BBISBJISATH B3aMMOCBSI3b XUMUYECKHX 3HAHUM C MOHATHUSAMHU U
IPEJCTAaBICHUAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s 00Jiee 0CO3HAaHHOTO TOHUMAaHUs
MaTepuaIbHOrO €JMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCMOIb30BAHUEM MOHATHIA «MaccoBast
JI0JIsl BEIIECTBA B pACTBOPE» U «MOJIIpHAsl KOHIIEHTpAIMs»; MacChl BellecTBa Win o0bEMa rasa 1o
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLUU
BEIIECTB; TEMJIOBOro 3¢ (dexra peakuuu; 3HaYeHUS BOJOPOJHOrO MOKa3aTessl paCTBOPOB KUCIIOT U
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IIeJ04Yel ¢ U3BECTHOM CTENEHBIO AUCCOLHUAINH; MacChl (00BbEMa, KOIMYECTBA BELIECTBA) IPOAYKTA
peaKuuu, €CiIy OJHO M3 MCXONHBIX BEHIECTB JaHO B BUJAE PacTBOpa C ONpPENEIEHHOW MacCOBOU
JI0JIef pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET IPUMECH); A0 BBIXOJA IPOAYKTA
peakuuu; 00bEMHBIX OTHOLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSATENBHO IUIAHUPOBATh M TPOBOAUTH XHUMHUYECKHMA
9KCHEPUMEHT (IIPOBEAECHUE peakUUil MOHHOIO OOMeHa, MOATBEP’KACHUE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEICIIEHUE CPEllbl PacTBOPOB BELIECTB C IOMOIIBIO HMHAWKATOPOB,
U3ydyeHHE BIMAHUSA pa3IM4YHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peakluH, peLIeHne
AKCIEPUMEHTAIbHBIX 3a7au 1o temam «Metamnel» u «Hemeramib») ¢ coOmoaeHHMEM MpaBUI
6e301macHOro obpalleHus ¢ BelecTBaMU U Ja0opaTOpHbIM 000pyI0BaHueEM, (OPMYIUPOBATh L€
UCCIICIOBaHMS, MPEICTABIATh B PA3IUYHON (OpME pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUU: COOMIOIATh MpaBHUiia TMOJIb30BAHUS XMUMHUYECKON TOCYI0N U
71a00paTOpPHBIM 000pPYOBaHUEM, OOpAIIEHUS C BELECTBAMU B COOTBETCTBUHM C MHCTPYKLMAMHU IO
BBINOJIHEHUIO JTa0OPAaTOPHBIX XUMHUYECKUX OTBITOB, SKOJIOTUYECKH IeJIeCO00pa3HOTrO MOBEACHUS B
OBITY U TPYAOBOH JIEATEIILHOCTHU B LIEJSX COXPAHEHUS CBOETO 3/10POBbs, OKpYXKarolei NpUpoJHON
Cpelbl U TOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATH ONACHOCTh TOKCHMYECKOIO JEHCTBUS
Ha JKMBBIC OPraHU3MBbI OIPEIEIEHHBIX HEOPraHMYECKHUX BEILECTB, MOHMMAs CMBICH I1OKa3aTess
ITAK;

C(OPMHPOBAHHOCTh YMEHUIl: OCYLIECTBIATH LIE€JICHANIPABICHHBIN IOMCK XHUMHYECKOM
uH(poOpMalMl B pa3IMYHbIX HCTOYHMKAX (HayyHass M y4yeOHO-Hay4yHas JIMTEpaTypa, CpeIcTBa
maccoBoi uHpopmanuu, HMHTepHeT M 1pyrue), KpUTUYECKH aHAJIM3UPOBATh XHMUYECKYIO
uH(popMaluio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C ITOCTABJIECHHOW y4uyeOHOM
3aJ1auen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero 5 6 o0pa3oBaTe/bHbIC
padoThI padoThI pecypeb
Pa3ned 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOi XUMHUH
I1 i .T
11 crpocuns opranmecian cocmeri A. M : BuGmrorexa LIOK
' T https://m.eds00.ru/d69df650
byrneposa
Hroro no paszneny 8
Paznen 2. YrieBoaopoabl
21 [IpenenbHbIe yIIeBOAOPOABI — AJKAHBI, 5 bubnnorexka HOK
' LUKJIOAIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 14 1 1 bubmuoreka [JOK
' AJIKaUEHb], aJTKHHBI https://m.edso0.ru/d69df650
bu6mmoteka [IOK
2.3 Apomarudeckue yriieBo10po/ibl (apeHbl) 8 https://m.eds00.ru/d69df650
24 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 bubmuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 bubmmorexa LIOK
' P FHBIC YTITEBOAOPOA https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue oprann4eckie coeJuHeHUust
but6mmoreka [IOK
3.1 Crpret. Oexon 1 . https://m.eds00.ru/d69df650
32 xeroms Kaptonomme xcron. Cromanse 21 ) Bubmioera LIOK
' o ' https://m.eds00.ru/d69df650
s¢upsl. XKupsl



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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bu6nuoreka [IOK
3.3 Yriesone! ? https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTcoaepskaniue opranHnyeckue coeIuHeHus
4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 12 Bubmrorexa IIOK
' ' ) https://m.edso0.ru/d69df650
Uroro no pazneny 12
Paznen 5. BeicokoMoIeKy IsIpHbIE COIHHEeHMsI
51 BEICOKOMOIEKYIIIpHBIE COEqUHEHU 6 bubmorexa LIOK
' yAp A https://m.edso0.ru/d69df650
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 0BPA30BATETLHBIC
padoThbI padoTbI pecypesi
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepnoandeckuii 3aKoH Bubmorexa LIOK
1.1 u [lepuoanueckas cucteMa XUuMHYECKUX 9 1 .
https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenaeneeBa
12 CtpoeHnue BemiectBa. MHorooopasue 11 1 bubnmnoreka HOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnnoreka IIOK
1.3 KUMHUCCKUE Peakiuu 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bu6nuoreka [IOK
2.1 Hemeranmet 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Pasznea 3. Xumnd u :Knu3HbL
31 Metoap! TO3HaHUS B XUMHAU. XUMHUS U 9 butbmmoreka [IOK
' JKU3HD https://m.edsoo.ru/2dd57f24
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUME
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10 KUIACC
KonuyecTBo yacoB DJIEeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka
n/m yp Bcero Koﬁﬂ TPOILHBIC H%aKTquCKHe u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypesI
[Ipenmer u 3Hau€HHE OPraHUYECKOMN
1 XUMHHU, IIPEJICTABICHUE O MHOr000pa3uu 1 https://m.edso0.ru/2368dbc3
OpPraHUYECKUX COeIMHEHUN
DJEeKTPOHHOE CTPOCHUE aTOMa yTriiepoja
5 (ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). 1 https://m.edsoo.ru/bdg93ads
BaneHnTHble BO3MOXHOCTH aTOMa
yriepoja
XuMHUeCKasi CBS3b B OPraHMYECKUX
coequHeHusIX. MexaHu3Mbl 00pa3oBa
3 . . XAHHSMbI 0OPasOBAHIA 1 https://m.edsoo.ru/b5b7988a
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa
CBsI3ei
T
4 COPHI CTPOCHITA OPTANMICCIHX 1 https://m.edsoo.ru/d7378a4c
coequHenuit A. M. byrneposa
Bunsl n3omepun: CTpyKkTypHas,
5 MPOCTPAHCTBEHHA. DIIEKTPOHHEIE 1 https://m.edsoo.ru/cae3f437
3¢ dEeKTh B MOJIEKYIaX OpraHMYECKUX
COECIMHEHU I
[IpencraBienue o Ki1accuPpUKAUN U
6 CUCTEMAaTHYeCKass HOMEHKIATypa 1 https://m.edso00.ru/8d4ad178
(IJUPAC) oprann4eckux BEIIECTB
K .
7 HaCCH(bHKaIim DCAKIiH B 1 https://m.edsoo.ru/ecddc12e
OpPraHUYeCcKON XUMHUHU
CucremaTu3zanus 1 00001IeHNEe 3HAHUH
8 R HICHHE SHATIH 1 https://m.edsoo.ru/a5f718a6
10 TEME
9 ATKaHBI: TOMOJIOTUYECKHH psifl, 001mIast 1 https://m.edsoo.ru/e3a8faff



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178
https://m.edsoo.ru/ecddc12e
https://m.edsoo.ru/a5f718a6
https://m.edsoo.ru/e3a8faff

10

11

12

13

dbopmMyia, HOMEHKIJIATypa U U30MEpHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxosxienne ankaHoB B pUPOJIE.
CriocoOsl MoTydeHus: U IpUMEHEHUE
QJIKaHOB

[ukmoankansl: oomast popmyna,
HOMEHKJIATypa 1 H30Mepus,
OCO6€HHOCTI/I CTPOCHUA 1 XUMHUUYCCKUX
CBOMCTB, CITOCOOBI TIOTyUCHHS U
IIPUMEHEHUE

Pemenne pacu€THbIX 3a1a4 HA
OIpeJieJIeHUE MOJIEKYIIPHON (pOpMYyJIbI

OpPraHn4€CKoOro BEIeCTBa o MaCCOBbIM

JIOJISIM ATOMOB DJIEMEHTOB, BXOISAIINX B
ero cocraB. Cucremaru3amnus u
0000111eHHE 3HAHUN T10 TEME

26

https://m.edsoo.ru/4d74c161

https://m.edsoo.ru/a952ch7b

https://m.edsoo.ru/2a44f6d6

https://m.edsoo.ru/65d19a58

14

AJKeHbI: TOMOJIOTUYECKUH psf, oOmiast
¢bopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE
MoieKynl. CTpyKTypHasi U LIUC-TPaHC-
U30MEPHSI ATIKEHOB

https://m.edsoo.ru/f2cb3f4f

15

Pu3nyecKre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

https://m.edsoo.ru/3344bc86

16

17

18

CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
AJIKEHOB

[IpakTuueckas pabora Ne 1 o Teme
"IlosnydyeHne aTUIIEHA U U3YUEHHE €TI0
CBOMCTB"

Pemenue pacu€THpIx 3a1a4 Ha
oIpeJielIeHUe MOJIEKYIIIPHON (pOpMYIIBI

https://m.edsoo.ru/7fcf418c

https://m.edso0.ru/579¢874d

https://m.edsoo.ru/61a4ef6e



https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/f2cb3f4f
https://m.edsoo.ru/3344bc86
https://m.edsoo.ru/7fcf418c
https://m.edsoo.ru/579c874d
https://m.edsoo.ru/61a4ef6e

19

OPraHr4eCKOro BEMIECTBA
AJIKaJIMEHBI: CONPSKEHHBIE,
M30JIMPOBaHHBIC, KYMYJIMPOBAHHBIC.
Oco0OEHHOCTH AIEKTPOHHOTO CTPOCHUS

27

https://m.edso0.ru/98c2elcf

20

21

XUMUYECKUE CBOMCTBA COMPSKEHHBIX
JTUEHOB

CriocoObl osTy4eHHs U IPUMEHEHNE
aJIKaJUeHOB

https://m.edsoo.ru/ccd8de92

https://m.edsoo.ru/2fdaea94

22

23
24

25

AJIKUHBI: TOMOJOTHYECKUN psifI, oO1ast
(dhopMyIia, HOMEHKIIATypa, dJICKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYI1, (PU3UYECKHE CBOHCTBA

XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB

KauecTBeHHEBIE pCaKIu Ha TpOﬁHym
CBA3b

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIKMHOB

https://m.edsoo.ru/b8a7aeb4

https://m.edsoo.ru/4d288c7f

https://m.edsoo.ru/8c624d76

https://m.edsoo.ru/d91efa6f

26

27

Pemrenue 3amau: pacu€Tsl 0 ypaBHEHUIO
XMMHYECKON peaKiuu

KonTponbHas pabota no teme
«HenpenenbHble yrieBOIOPOIbI»

https://m.edsoo.ru/3311536¢

https://m.edsoo.ru/caad3dc2

28

ApeHBI: TOMOJIOTHYECKUH psifl, oO11ast
dbopmyna, HOMEHKJIATypa. DJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBONCTBA

https://m.edsoo.ru/bd74874f

29

30

XUMHUYECKUE CBOWCTBA apEHOB: PEAKLIMU
3aMeIICHUS

XUMUYECKUE CBONCTBA aPCHOB: PEAKIHH
MIPUCOETUHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oia

https://m.edsoo.ru/al481eeb

https://m.edsoo.ru/475ech63

31

OCcoOEHHOCTH XUMHUYECKHX CBOICTB

https://m.edso0.ru/3a398431



https://m.edsoo.ru/98c2e1cf
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32

CTHpOJIa

Pemenune pacuéTHbIxX 3a1a4u Ha
OIpeJieIeHUe MOJICKYIISIPHON (POPMYIIBI
OpPraHUYeCcKOro BeLIeCTBa

28

https://m.edsoo.ru/ee25a78b

33

34

CriocoObI TTOTy4eHUsT U IPUMEHEHNE
apeHoB

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMU yTJI€BOJOPOJIOB

https://m.edsoo.ru/17b1c8d9

https://m.edsoo.ru/12a2861c

35

PacuéTel 10 ypaBHECHUSM XHUMHUYECKUX
peakuuii. Cuctematusaius u
000011IeHNE 3HAHUH I10 TEME

https://m.edsoo.ru/442986c¢cc

36

37

38

39

[Tpupoansriii raz. [lomytHbie HEDTIHBIC
ra3bl

KameHnHblil yroip U IpoayKThl €T0
nepepadboTKu

Hedts u ciocoOs1 €€ nepepaboTku.
[TpuMeHeHMe TPOYKTOB epepaboTKu
HedTH

I'enernueckas CBS3b MEXKAY
Pa3NUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB

https://m.edsoo.ru/e234f8be

https://m.edsoo.ru/2144ba22

https://m.edsoo.ru/e251538d

https://m.edsoo.ru/bfle4b96

40

["anoreHonpou3BOIHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIINU
3aMelleHus TajJoreHa

https://m.edsoo.ru/c5f79c25

41

JleicTBHE 1Ien0YeH Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIMTaJ0reHaaIKaHOB C MAarHUEM W IIMHKOM

https://m.edsoo.ru/e554b8e6

42

43

44

CucremaTu3aius 1 0000IIeHNe 3HAHUT
o pazzaeny "Yriaerogopoasbr"”
KonTponbHas pabota mo teme
"VYrneBomopoasr"

Hpe)IeJ'II)HI)Ie OIHOATOMHBIC CIITUPTHI:
TOMOJIOTHUYECKUH psil, oO1Iast popmyna,

https://m.edsoo.ru/3b144da2

https://m.edso0.ru/9c237f51

https://m.edsoo.ru/bb16ae5d



https://m.edsoo.ru/ee25a78b
https://m.edsoo.ru/17b1c8d9
https://m.edsoo.ru/12a2861c
https://m.edsoo.ru/442986cc
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45

46

CTPOEHHE MOJIEKYJI, U30MEpHH,
HOMEHKJIATYpa, KJIacCU(pHUKaIus,
¢u3nveckre CBONCTBA

XHUMUYECKUE CBOMCTBA MPEACIbHBIX
OJIHOATOMHBIX CITUPTOB
CriocoObl osTy4yeHHs 1 IPUMEHEHNE
OJIHOATOMHBIX CITUPTOB

29

https://m.edsoo.ru/6f18427a

https://m.edsoo.ru/fe897d79

47

[TpocTeie 3¢huphl: HOMEHKIIATYpA U
M30MEpPHUsl, 0COOEHHOCTH (PUBNYECKUX U
XMMHYECKHX CBOMCTB

https://m.edsoo.ru/da3f9731

48

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJIMKOJIb U TTIMICPHUH, UX
(1)I/I3I/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/76bb7ddd

49

50

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
MHOI'0AaTOMHBIX CIIMPTOB

@DeHOoI: CTPOEHUE MOJIEKYJIBI,
(dbusznveckue cBoicTBa. TOKCUYHOCTh
¢benona

https://m.edsoo.ru/784b2d18

https://m.edsoo.ru/e9277e91

51

XuMudeckue cBorcTBa (heHoa

https://m.edso00.ru/2978c8c9

52

53

54

CrniocoObl osTyyeHHs 1 IpUMEHEHNE
(denomna

[IpaxTuueckas padora Ne 2. Pemenue
HKCHEPUMEHTAIbHBIX 33734 110 TeEMe
"CnupTtsl U (heHostb"

Cucrematusanus 1 00001eHIE 3HAHU T
110 TeMe

https://m.edsoo.ru/8d59bca2

https://m.edsoo.ru/2897db64

https://m.edsoo.ru/2c4519dd

55

Anpaeruapl ¥ KETOHBI: JIEKTPOHHOE
CTpOeHHE KapOOHUIILHOU IPYIIIbI;
TOMOJIOTHUECKHUE PSAbI, 001Iast
¢dbopmyna, n3o0MepHst U HOMEHKJIATypa

https://m.edsoo.ru/b4bd24f3

56

Anbaerupl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; pEaKINH MPUCOSTUHEHUS

https://m.edso0.ru/88a62b8f



https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
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57

PeaKI_II/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pC€aKuu aJIbACTUA0B U KETOHOB

30

https://m.edsoo.ru/73b6c718

58

CriocoObI MOJTy4eHUs AJTbJICTHIOB U
KETOHOB

https://m.edsoo.ru/4f1f8b59

59

OIHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KUCIIOThI, 0COOCHHOCTH
CTPOCHUS KX MOJICKYII

https://m.edsoo.ru/5f151b21

60

61

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBA

XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/26eal7bb

https://m.edsoo.ru/d1a72f6c

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOTOOOpa3ue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/45dd781e

63

64

OCOoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX H
apOMaTUYECKHUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMIPOKCUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KHUCJIOT

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/55bec935

https://m.edsoo.ru/b38d6f24

65

66

67

CrniocoOsl MosTyueHus: U IpUMEHEHUE
KapOOHOBBIX KHUCJIOT

Crnoxxabie 3(pUPBI: TOMOJIOTHYECKUHN P,
obrrast popmyra, U30MepHs U
HOMEHKJIaTypa

dusndeckne U XUMUUECKIE CBOMCTBA
3¢upoB

https://m.edsoo.ru/d9bcd1b5

https://m.edsoo0.ru/26d8c26a

https://m.edsoo.ru/582ce4cc

68

Pemenune pacu€THpix 3a1a4: 110
YPaBHEHUIO XUMUYECKOW PEaKLUU, HA
ompeieTICHUE MOJIEKYIISIPHON (OPMYIThI
OPraHMYeCKOro BEIIECTBA

https://m.edso0.ru/23219d57
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https://m.edsoo.ru/5f151b21
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/45dd781e
https://m.edsoo.ru/55bec935
https://m.edsoo.ru/b38d6f24
https://m.edsoo.ru/d9bcd1b5
https://m.edsoo.ru/26d8c26a
https://m.edsoo.ru/582ce4cc
https://m.edsoo.ru/23219d57

69

[TpakTuyeckas padora Ne 3. Pemenue
AKCTIEPUMEHTANIBHBIX 337134 [0 TeMe
"Kap6oHoBbIe KMCIOTHI. CI10XKHbBIE

a¢upsr"

31

https://m.edsoo.ru/bd359e4c

70

XKupsr: crpoenue, pundeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOITH3)

https://m.edsoo.ru/7b93b15¢c

71

OcoOEeHHOCTH CBOWCTB JKHUPOB,
coJiepKaluX OCTaTKUA HETIPEACIIbHBIX
XKHUPHBIX KUCTOT. JKupsl B mpupoie

https://m.edsoo.ru/b921d82b

72

73

74

MbLuTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIIOT, UX Moro1ee neiicteue. Ilonsatue
0 CUHTETHUYECKHUX MOIOIIMX CPEJICTBAX
(CMCO)

['eHeTnueckas CBs3b yIII€BOJAOPOAOB U
KHUCJIOPOJCOAEPKAIINX OPraHUuYECKUX
BCIIIECTB

Pacuérel o ypaBHEHUSAM XUMHUYECKUX
peakuu

https://m.edsoo.ru/bcec45f7

https://m.edsoo.ru/bacedf53

https://m.edsoo.ru/8f5cd5f8

75

CucreMatusanus 1 0000IIEHNE 3HAHUT
0 TEME

https://m.edsoo.ru/3336fbff

76

OO11ast XxapaKTepUCTHKA YTIEBOJOB U
KJ1accupuKalus yrieBoJoB (MOHO-, 11-
U TIOJIMCaXapH/Ibl)

https://m.edsoo.ru/458fh977

77

78

MoHocaxapuabl: pU3HUeCcKue CBOCTBa
1 HaXO0JIeHUE B IPUpOJIe
[IpumeneHue ri0Ko3bl, €€ 3HaUeHUE B
KHU3HEIEITEIbHOCTH OpraHu3Ma

https://m.edsoo.ru/496cfdf4

https://m.edsoo.ru/a4b3ed9d

79

Jlucaxapuapl: caxapo3a, MaJIbT03a U
nakro3a. HaxoxneHnue B npupone n
IIPUMEHEHHE JUCAXAPHIOB

https://m.edsoo0.ru/48f213dc

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, U3NYECKUE U

https://m.edsoo.ru/1e4479cc



https://m.edsoo.ru/bd359e4c
https://m.edsoo.ru/7b93b15c
https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/3336fbff
https://m.edsoo.ru/458fb977
https://m.edsoo.ru/496cfdf4
https://m.edsoo.ru/a4b3ed9d
https://m.edsoo.ru/48f213dc
https://m.edsoo.ru/1e4479cc

81

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

32

https://m.edsoo.ru/6178c2d7

82

Pemenne PpaCUYCTHBIX 3aJa4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
p€akuuu OT TCOPETHUYCCKHU BO3ZMOXKHOT'O

https://m.edsoo.ru/5cbec922

83

84

85

86

87

88

CucreMmaruzanys 1 00001IeHe 3HAHUI
0 pazaeny

KonTponbhas padota no teme
"Kucnopocoaepxaniue opraHu4ecKue
coeauHeHu"

AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
MoJIeKy, o0mas popmyiia, H3oMepus,
HOMCHKJIATypa U GU3HUYECKUE CBOWCTBA
XUMHUECKUE CBOMCTBA aln(haTHIECKUX
aMUHOB

AHWIVMH: CTPOCHME AHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHMITUHA

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHUECKUX aMHUHOB

https://m.edsoo.ru/22ef4cd5

https://m.edsoo.ru/4bce75f5

https://m.edsoo.ru/264c457c

https://m.edsoo.ru/cf136751

https://m.edsoo.ru/8444e692

https://m.edsoo.ru/13a4f7bf

89

90

AMUHOKHUCIIOTBI: HOMEHKIIATYpa U
nzomepusl, pusnueckue CBOiCTBa.
OTtnenpHBIE IPECTABUTENN O
AMUHOKHCJIOT

XUMUYEeCKHe CBOMCTBA aMHHOKHCIIOT,
HX OMOJIOTUYECKOE 3HAYCHHE
aMHUHOKHUCITOT. CHHTE3 U TUIPOJIN3
MEITUIOB

https://m.edso00.ru/85448565

https://m.edsoo.ru/beaffefe

91

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

https://m.edsoo.ru/69658fcd

92

XUMHUYECKHUE CBOMCTBA OEIKOB

https://m.edsoo.ru/bfldb66d

93

A3OTCO,Z[Cp)KaH_II/IC IreTCPOIUKIINICCKHUC

https://m.edsoo.ru/b5dadfa3



https://m.edsoo.ru/6178c2d7
https://m.edsoo.ru/5cbec922
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/4bce75f5
https://m.edsoo.ru/264c457c
https://m.edsoo.ru/cf136751
https://m.edsoo.ru/8444e692
https://m.edsoo.ru/13a4f7bf
https://m.edsoo.ru/85448565
https://m.edsoo.ru/beaffefe
https://m.edsoo.ru/69658fcd
https://m.edsoo.ru/bf1db66d
https://m.edsoo.ru/b5dadfa3

94

95

coenuHenus. HykiienHOBBIE KMCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTrHYecKast
poiib

[Ipaktrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"A30TcoAepKalre OpraHn4ecKue
coequHeHus"

[IpaxTuueckas padora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TEMe
"Pacrio3HaBaHu€ OPraHUYECKUX
coenuHeHun"

33

https://m.edsoo.ru/cfcd234b

https://m.edsoo.ru/e7ba8f7c

96

KonrtposnbHas pabota no reme
"A30TCcoIepKallie OpraHn4ecKue
coenuueHus"

https://m.edsoo.ru/c227969f

97

98

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3aALINS U
ITOJIMKOHACHC AU

IInactmaccel. YTunusanusa u
nepepaboTKa MiIacTuka

https://m.edsoo.ru/649eldcf

https://m.edsoo.ru/312f65c1

99

DnacToMepbl: HaTypaJlbHbII
CHUHTETHYECKUE KaydyKu. Pesuna

https://m.edsoo.ru/4a99d43b

100

BosiokHa: HaTypanbHbIe,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[TosnmMepsl cienUaIbHOTO Ha3HAYEHUS

https://m.edsoo.ru/a74a7la4

101

ITpakTuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAIIBHBIX 337124 110 TEME
"Pacno3HaBaHue IJIACTMACC U BOJIOKOH"

https://m.edsoo.ru/92eal88c

102

O06o0011eHne U cUCTeMaTU3aIUs
M3Y4YEHHOI'0 MaTepuaia 1o TeMe
"BbICOKOMOJIEKYJISIPHBIE COETUHEHUS "

https://m.edsoo.ru/alb292aa

OBIIEE KOJIMYECTBO YACOB I1O

102



https://m.edsoo.ru/cfcd234b
https://m.edsoo.ru/e7ba8f7c
https://m.edsoo.ru/c227969f
https://m.edsoo.ru/649e1dcf
https://m.edsoo.ru/312f65c1
https://m.edsoo.ru/4a99d43b
https://m.edsoo.ru/a74a71a4
https://m.edsoo.ru/92ea188c
https://m.edsoo.ru/a1b292aa
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I[TPOTPAMME
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11 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema Ka
n/n ema ypo Bcero K06H TPOJIBHBIE H%aKTquCKHe u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb

A . .

1 ToM COCT%B ATOMHBIX AP 1 https://m.edsoo.ru/caflc16b
XUMHU4YecKui 31eMeHT. 30Tonbl

2 CTpoeHHE JMEKTPORHEIX 00onodeK 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBaHTOBEIE YHCJIa

3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1 https://m.edsoo.ru/afegfe3?
(s-, p-, d-, f-amemenTshI)

4 Pacnpenenenue 31€KTPOHOB MO0 aTOMHBIM 1 https://m.edsoo.ru/36e13bce
opouTaIIM
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YAEHHOM 1 https://m.edsoo.ru/b85bb82b
COCTOSIHUHA

6 DICKTPOHHEIC KOH(HIYpAIlHH HOHOB. 1 https://m.edsoo.ru/5786f6e7
DNEeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CHUCTEMA XUMHUYECKHUX DIIEMEHTOB Zv[ n. 1 https://m.eds00.ru/3a9976d5
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHEI CTPOEHUsI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB

8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/fa31cf53
VMU MPOCTBIX U CIIOKHBIX BEIECTB MO
TpyIIaM 1 epruoIam

9 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1 https://m.edso0.ru/52866a7d
10 TEME
Bunsl xumndeckonl cBs13u. MexaHU3MBI

10 00pa30BaHMS KOBAJICHTHOM CBSI3H. 1 https://m.edsoo.ru/1d1c3643
Bonoponnas cBa3b. MexmolieKysipHble



https://m.edsoo.ru/caf1c16b
https://m.edsoo.ru/8dbf4116
https://m.edsoo.ru/af88fe32
https://m.edsoo.ru/36e13bce
https://m.edsoo.ru/b85bb82b
https://m.edsoo.ru/5786f6e7
https://m.edsoo.ru/3a9976d5
https://m.edsoo.ru/fa31cf53
https://m.edsoo.ru/52866a7d
https://m.edsoo.ru/1d1c3643

11

12

B3aUMOJIEHCTBUS

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOEHHEM

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa

36

https://m.edsoo.ru/d593dda5

https://m.edsoo.ru/e968344f

13

14

15

16

17

18

BemecTBa MOeKyIspHOTO U
HEMOJICKYJISIPHOTO CTpOeHHUS. THIb
KPUCTAINTUYECKUX PEIIETOK 1 CBOMCTBA
BELIECTB

ITonsatue o JUCIICPCHBIX CUCTCMAX.
[IpencraBnenne 0 KOUTOUIAHBIX
pacTBopax

HcrrHHEBIE paCTBOPBI: HACBIILIEHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

Pemenue 3a1a4 ¢ uCnoyib30BaHuEM
MOHATUH ""MaccoBasi 10751 paCTBOPEHHOTO

BemiecTra", "MoJsipHas KOHIIEHTpaIus"

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

https://m.edsoo.ru/1d139bed

https://m.edsoo.ru/c59d2e79

https://m.edsoo.ru/273d1e55

https://m.edsoo.ru/8236ad69

https://m.edsoo.ru/9ecab773

https://m.edsoo.ru/eaf9863f

19

20

CI/ICTCMaTI/ISaI_II/IH u O606IJ.I€HI/IC 3HAHUM
10 TEMEC

KonTponbHas pabora no remam
"Crpoenue atoma. Ilepuoanueckuii 3aKoH
u [leproamueckas cucTeMa XHMHYECKIX
anemenTtoB JI. 1. Menpneneena",
"Ctpoenue BemecTBa. MHOT00Opas3ue
BeriecTB"

https://m.edsoo.ru/d82a2f76

https://m.edsoo.ru/6¢cf9fdb3



https://m.edsoo.ru/d593dda5
https://m.edsoo.ru/e968344f
https://m.edsoo.ru/1d139bed
https://m.edsoo.ru/c59d2e79
https://m.edsoo.ru/273d1e55
https://m.edsoo.ru/8236ad69
https://m.edsoo.ru/9ecab773
https://m.edsoo.ru/eaf9863f
https://m.edsoo.ru/d82a2f76
https://m.edsoo.ru/6cf9fdb3

21

22

23

24

25

26

27

28

29

30

31

Krnaccudukanus XuMHYECKUX peakIui B
HEOPTraHUYECKOW U OPTaHUYECKOW XMMHUHU.
3aKOH COXpaHEHHUsI MaCChl BEIIECTB;
3aKOH COXPAHEHUS M MTPEBPAILCHHSI
OHCPI'UU IMIPU XUMHUYCCKUX PCAKIUAX

Tennobie 23 HEKTH XUMHUECKUX
peakuuil. TepMoXxuMU4eCKrue ypaBHEHUS

Beruucnenus no ypaBHeHHIM
XUMHYECKHUX PEaKLUN 1
TEPMOXMUMHUYECKUM YPABHEHUSAM

CkopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTH OT Pa3IHuHbIX (PaKTOpPOB.
Karanms u katanusaropsl

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

[IpakTuueckas padora Ne 1 o teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON peakiuu"

OOpaTtumbie U HEOOpATUMBIE PEAKIIUU.
XHUMUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
M10JIO)KEHNE XMMHYECKOTO paBHOBECHS "

DNEeKTPOUTHYECKAs TUCCOLUAIIHS.
CunbHbIe U cradble YEKTPOIUTHI.
Crenedp IUcCONUau

HNonnoe npoussenenue Boapl. Cpema
BOJIHBIX PacTBOPOB. BomopoaHbIi
nokazatenb (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIIME B PACTBOPAX ANEKTPOJIUTOB

37

https://m.edsoo.ru/f62a22ad

https://m.edsoo.ru/8b9db2e4

https://m.edsoo.ru/e2c955b3

https://m.edsoo.ru/64117bbf

https://m.edsoo.ru/d45fadd6

https://m.edsoo.ru/5ded398c

https://m.edsoo.ru/555edb18

https://m.edso00.ru/13226491

https://m.edsoo.ru/76fb45e2

https://m.edsoo.ru/alllacf9

https://m.edsoo.ru/2a7dcfb5

32

[IpakTuueckas pad6ora Ne 3 o Teme
"XUMHUYECKHE PeaKIM B PacTBOpax

https://m.edsoo.ru/b7cbh6f85



https://m.edsoo.ru/f62a22ad
https://m.edsoo.ru/8b9db2e4
https://m.edsoo.ru/e2c955b3
https://m.edsoo.ru/64117bbf
https://m.edsoo.ru/d45fadd6
https://m.edsoo.ru/5ded398c
https://m.edsoo.ru/555edb18
https://m.edsoo.ru/13226491
https://m.edsoo.ru/76fb45e2
https://m.edsoo.ru/a111acf9
https://m.edsoo.ru/2a7dcfb5
https://m.edsoo.ru/b7cb6f85

33

3JEKTPOJIUTOB"

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxuHenre OKUCIUTENU U
BOCCTaHOBUTEIHN

38

https://m.edsoo.ru/61aaec94

34

35

MeTo/1 3JIEKTPOHHOTO (3JICKTOHHO-
HWOHHOT0) Oajtanca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIICCTB

https://m.edsoo.ru/b31144a9

https://m.edsoo.ru/8ba9572c

36

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edsoo.ru/dc48h633

37

Pemenue 3amau Pa3JIMYHBbIX TUIIOB

https://m.edso00.ru/aa826296

38

Cucremarusanus 1 0000IeHIE 3HAHUI
1o TeMe "XumMudyeckue peakiuu"

R Rk e

https://m.edsoo.ru/d164f8ad

39

40

41

KoHntposbHas paboTta 1mo Teme
"Xumuaeckue peakuu"

IlonoxeHre HEMETAIOB B
[lepuoanueckoil cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIOB

AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

https://m.edsoo.ru/c12142fc

https://m.edsoo.ru/a7ebbbl1f

https://m.edsoo.ru/eb971ef8

42

43

44

Bogopona: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ upuib

["asiorensl: HAX0XIEHUE B PUPOJIE,
CHOCOOBI MOMy4YeHUs], PU3NIECKUE U
XUMHUYECKUE CBOUCTBA

I"anorenoBoxopoasl. Baxkueiimue
KHCIIOPOACOAEPKAIUE COCTUHEHUS
raJIOr€HOB

https://m.edsoo.ru/655f1cdf

https://m.edsoo.ru/dblaceab

https://m.edsoo.ru/9b4fc73f

45

Ha60paTopHLIe " MPOMBIIIJICHHBIC
CITOCOOBI MMOJIYYCHU IraJIOTCHOB.
HpI/IMCHCHI/IC raJJIOr€HOB 1 UX

https://m.edsoo.ru/a2ed2bdb



https://m.edsoo.ru/61aaec94
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/8ba9572c
https://m.edsoo.ru/dc48b633
https://m.edsoo.ru/aa826296
https://m.edsoo.ru/d164f8ad
https://m.edsoo.ru/c12142fc
https://m.edsoo.ru/a7ebbb1f
https://m.edsoo.ru/eb971ef8
https://m.edsoo.ru/655f1cdf
https://m.edsoo.ru/db1acea5
https://m.edsoo.ru/9b4fc73f
https://m.edsoo.ru/a2ed2bdb

46

COE€IUHEHUN

[IpakTrueckas padota Ne 4. Perenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"T"anorensr"

39

https://m.edsoo.ru/d93b1d89

47

48
49

50

51

Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHS,
¢bu3nyecKkrue 1 XuMHUYeCKre CBONCTBRA.
O30H. [IpumMeHeHHe KUCI0pOia U 030HA
OKcuabl ¥ IEPOKCHUIBI

Pemenwue 3a1a4 pa3muIHBIX THIIOB
Cepa: Hax0XJIEHUE B MPUPOJIC, CITOCOOBI
MoJiydyeHus, GU3NYECKUE U XUMUIECKHE
CBOICTBA

CepoBonopoi, Cyabhuabl

https://m.edsoo.ru/a3d16caa

https://m.edsoo.ru/45ec83ee

https://m.edsoo.ru/ffe41chd

https://m.edsoo.ru/78367ba8

https://m.edsoo.ru/13ff4c21

52

Kucnopozaconepxamiye coeTmHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCJIOTHI

https://m.edsoo.ru/b27b9278

53

ITpakTruyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAIBHBIX 337a4 10 TEME
"Cepa u e€ coenuHeHus"

https://m.edsoo.ru/5552ac35

54

A30T: HaX0XK/JIEHHE B IPUPOJIE, CIIOCOOBI
MOJIy4eHUs1, PU3NYECKUE U XUMUYECKHE
CBOHCTBA. AMMMAK, HUTPUIbI

https://m.edsoo.ru/a95e22a2

55

Kucnoponcoaep:xaiiue coeimHeHH
aszora. OcCOOEHHOCTH CBOWCTB a30THOM
KHUCJIOTHI

https://m.edsoo0.ru/f4142634

56

57

[IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A30THBIE y10OpEeHUS

dochop: HaxXOKIEHHUE B IPUPOJIE,
CHOCOObI MOTyUYeHUs], PU3NYECKUE U
XUMHYECKue cBoiicTBa. Docduabl u

dbochun

https://m.edsoo.ru/b2896cf4

https://m.edsoo.ru/4316a825



https://m.edsoo.ru/d93b1d89
https://m.edsoo.ru/a3d16caa
https://m.edsoo.ru/45ec83ee
https://m.edsoo.ru/ffe41cbd
https://m.edsoo.ru/78367ba8
https://m.edsoo.ru/13ff4c21
https://m.edsoo.ru/b27b9278
https://m.edsoo.ru/5552ac35
https://m.edsoo.ru/a95e22a2
https://m.edsoo.ru/f4142634
https://m.edsoo.ru/b2896cf4
https://m.edsoo.ru/4316a825

Oxcunst hocdopa, pochopconepxarine

40

58 . https://m.edsoo.ru/e11f5fa6
kucnoTbl. Conu pochopHOI KUCTOTHI

59 HpHMeHeHPfe $ochopa u ero https://m.edsoo.ru/86d97a4b
coenunenuii. DochopHbie ynoopeHus
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe https://m.edsoo.ru/a53d8319
"A3zot u pochop u ux coeuHEHU"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 ALIOTPOMHBIE MOZIMpHIAILHI, . https://m.edsoo.ru/c442fd17
¢bu3nyecKkre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE
Oxcup yrnepona(ll), oxcun

62 yraeponaa(lV), yronbHas kucnora u eé https://m.edsoo.ru/31dbefaa
COJIH

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB https://m.edsoo.ru/3f842c3f
KpeMmuuii: Haxox1eHue B IPUPOJE,

64 CTIIOCOOBI TIOTy4YeHUS, PU3NICCKUE U https://m.edso0.ru/66354c8a
XMMHUYECKHE CBOICTBA

65 Oxceun ipemma(1V), kpermesas https://m.edsoo.ru/4d49ca68
KHMCIIOTa, CUJIMKAThI
[IpuMeHeHne KpeMHUS U €T0

66 coequHeHmil. CTeKII0, ero MoJly4eHue, https://m.eds00.ru/619c5c8c
BU/IBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/12e4213b

68 CHCTeMa,THSaHm 1 o(?'o6me1me SHAHMH https://m.edsoo.ru/f2aa73ee
1o teme "Hemeramisl

69 ,ISOHTP OHLHa’,I, pabota no Teme https://m.edso00.ru/31c26963

Hewmetannsl

70 AHAJIU3 PE3YIHTATOR KOHTPOILHOM https://m.edsoo.ru/3decd5f1
paboTHI, KOPPEKITUS OMHNOOK

71 Honosxenne meraios B Ilepuopteckor https://m.edsoo.ru/bdf16636

CUCTEMEC XUMHUYCCKUX DJICMCHTOB.
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OCOOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI0YeK aTOMOB METAJLIOB
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72

OO6mue ¢puznyecKue CBOMCTBa METAIIIOB.
[TpuMeHeHre METAIUIOB B OBITY M TEXHHUKE

https://m.edsoo.ru/1bfc5733

73

CIuraBel METANIOB. KOppOSI/Iﬂ METAaIJIOB

https://m.edsoo.ru/927eda97

74

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/4c4b83cf

75

DNEeKTPOXUMHUYECKUH Psijl HAIPSHKEHUI
MeTauioB. O0IuMe CriocoOb! MOTydeHUs
METaJIJIOB

https://m.edsoo.ru/fed2921a

76

77

78

O6mas xapakrepucTuka metamioB |A-
rpynisl [lepruoaudyeckoi cucTemsl
XUMHUYECKUX 3NIeMeHTOoB. HaTpuii u
KaJIMii: ToJTydeHne, Gu3nuecKue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCTUHEHUN

Oom1as xapakrepucTtrka Metayuion |1A-
rpynmnsl [leprondeckoi CuCTeMbI
XMMHYECKUX IJIEMEHTOB. Maruui u
KaJIBIIMI: ToJTyueHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

JKécTKoCTh BOMIBI M CIIOCOOEI €€
yCTpaHEHUs

https://m.edsoo.ru/2f9eb663

https://m.edsoo.ru/ff792bdb

https://m.edsoo.ru/2b8fb6ea

79

80

AnmoMuHMiA: MOoJIy4yCHHEC, (I)I/I3I/ILIGCKI/IC n
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMECHCHUC

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTIOMUHMS,
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX
IIPUMEHEHHE

https://m.edsoo.ru/23523a24

https://m.edsoo.ru/ddbec859

81

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/a6b6142e

82

[IpakTuueckas padora Ne 7. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe

https://m.edsoo.ru/7fd3985a
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83

84

85

86

87

"MeTaJiibl IJIaBHBIX oArpynn"

OO6m1as XxapakTeprucTUKa METAIIJIOB
no0ouHbIX oarpymm (b-rpyrmm)
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX
DJICMCHTOB

duznueckre 1 XUMHUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUM, ux
MIPUMEHEHUE

Baxwnerime coeMHEHUs Maprasiia.
[TepmanraHaT Kajiusi, €ro OKUCIUTEIbHbIC
CBOICTBA

du3nyeckre 1 XUMHUUECKHE CBOICTBA
xernes3a u ero coenuHenuil. [lonyuenue u
IIPUMEHEHUE CIUIABOB KEJIE3a
du3nyeckre 1 XMMHUUECKHE CBOICTBA
MEJIH U €€ COeIMHEHN, UX IPUMEHEHNE
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https://m.edsoo.ru/ec7d3d1b

https://m.edsoo.ru/b7231ade

https://m.edsoo.ru/be248ae6

https://m.edsoo.ru/42582bc9

https://m.edsoo.ru/fa5a29c3

88

du3nueckre 1 XUMHUUYECKHE CBOICTBA
IIMHKA U €r0 COCAUHEHUM, NX
npuMeHeHue. [ ' uapoKCOKOMIUIEKCHI
IIMHKA

https://m.edsoo.ru/831fa51f

89

IIpakTruyeckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
"Mertasibl moOOYHBIX moArpymm"”

https://m.edsoo.ru/2bf6c2da

90

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/c852¢738

91

O0001IeHYE ¥ cCUCTEMAaTU3 AU
M3YY4EHHOT'O MaTepuaja mo TemMe
"Meramibr"

https://m.edsoo.ru/85bcabce

92

KonrtponbHas padora no teme "MeTtasuibl"

https://m.edsoo.ru/cb1b9b36

93

AHanu3 pe3yinbTaToB KOHTPOJIbHON
paboThI, KOPPEKIHS OMINOOK

https://m.edsoo.ru/59b5b445

94

Ponb xuMmun B 00ecrieueHUU YCTOﬁqHBOFO
Pa3BUTHA YCTIOBEUYCCTBA. Iloustue o

https://m.edsoo.ru/fdf635ef
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Hay4HbBIX METOJIaX UCCIICI0BAHUS
BEILIECTB
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HaquHe IMPUHOMUIIBI OPraHU3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

95 1 https://m.edsoo.ru/fe533bcd
[TpoMbIeHHbIe CIOCOOBI TOTYYCHHS
Ba)KHEHIIINX BEIIECTB

96 XHUMHHECKOE 3aPASHEHNE OKPYKAIOIICHH 1 https://m.edso00.ru/3cc27266
CPEeIIbI U €T0 TIOCIICICTBUS

97 XHMH H 3/10POBBC HETOBCKA. 1 https://m.edsoo.ru/ba569a21
JlekapcTBeHHBIC CpeICTBa

98 KHUMUS HUIH. POJTS XMMUH B 1 https://m.eds00.ru/75d2f5b6
obOecIieueHny MUILEBOH 0€30IIaCHOCTH

99 Koemernacciue u nappiomepusie 1 https://m.edsoo.ru/5cc5d12b
cpenctBa. beiToBas xuMus
X¥MHs B CTpOUTENLCTBE. BaskHelmue

100 CTPOMUTENBHBIE U KOHCTPYKIIMOHHbIE 1 https://m.edsoo.ru/bef253e6
MaTeprabl
XHUMHUS B CEILCKOM XO03SICTBE.

101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/9632d65f
yaoOpeHust

102 Crcrematnsaus u 0600meHne 3HAHMIL 1 https://m.edsoo.ru/b1123391
110 TEME

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/3cc27266
https://m.edsoo.ru/ba569a21
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ITPOBEPAEMBIE HA EI'3 IO XHMHH TPEBOBAHUSI K PE3YJIbBTATAM
OCBOEHHSA OCHOBHOHM OBPA3OBATEJIBHON ITPOI'PAMMBI CPEJIHET'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHUSA oOpa3oBaHus

1 BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIAraloIINe MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JNIEKTPOHHAs O00OJNIOYKa aroma, S-, p-, O-dIEKTPOHHBIE OpOUTANIN
aTOMOB, OCHOBHOE U BO30YKAEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYIa,
BAJICHTHOCTb,  JJIEKTPOOTPULATEIBHOCTb,  CTEIEHb  OKUCJICHUA,
XUMHYECKasl CBs3b (G- M T-CBsI3b, KPaTHBIC CBS3W), THOpUAN3ALNS
aTOMHBIX OpOWTaNIel, KPHCTAIMYECKass pemeéTKa, MOJb, MOJISApHAs
Macca, MOJSpHBIA 00BEM, MOJSpHas KOHIEHTPALUs, PacTBOPbI
(MCTUHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPAThI, YIIIEPOIHBIN
cKeseT, (yHKIMOHANbHAs TpyINa, pajuKal, HU30Mepbl, CTPYKTypHas
dopmymna, w3omepust  (CTpyKTypHas, reoMeTpudeckas  (mmc-,
TPAHCU30MEpHsI), T'OMOJOIMYECKHH psJ, TOMOJIOTH, YIJIE€BOJOPOIbI,
KHUCJIOPOA- U a30TCOJEpKAIUE COCIUHEHNUS, OMOIOTNYECKH aKTHBHBIE
BEIIEeCTBA (YIJI€BObI, )KUPBI, OEIKH), MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KPEKUHT, pPUGOPMUHT,
THUIBl XUMUYECKUX peaKIi (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, K30~
U DHIOTEPMHUYECKHE, pPEaKIWu HOHHOrO OOMEeHa, TOMO- |
reTeporeHHble, o0paTUMble U HEOOpaTHMBbIE), PACTBOP, IEKTPOJIUTHI,
HEIJIEKTPOJIUTBI,  JJIEKTPOJIMTHYECKass  JAMCCOLMALNS, CTEIIEHb
JUCCOLMALMH, OKHMCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIM3, CKOPOCTbH
XUMHUYECKON peaklH, XUMUYECKOE PAaBHOBECHE)

11

TCOPHU W 3aKOHBbI (Teopm[ XUMHUYCCKOIro CTPOCHHUA OPraHuYCCKHUX
BemiectB A.M. BytiepoBa, TeopHs 3J€KTPOJIMTHUECKON AUCCOLUAIIH,
[lepuoanueckuii 3akon J[.M1. MenzaeneeBa, 3aKOH COXpaHEHUSI MaccChl),
1.2 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, MHPOBO33PEHYECKHE
3HaHUA, JICKAIUE B OCHOBC MOHUMAHUA NPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUH, COBPEMEHHBIE IPEACTABIECHUS O CTPOCHHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM M HAAMOJICKYJIAPHOM YPOBHAX
IIPEICTaBICHUS 0 MEXaHU3Max XUMHYECKHUX peaxiuii,
1.3 TCPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux
IIPOTEKAHHUS, O XMMHUYECKOM PAaBHOBECHUH, IUCIIEPCHBIX CHUCTEMAX

(I)aKTOJ'IOFI/I‘leCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, MOJYUCHUHU H
0e30macHOM HUCITIOJIb30BaHHUH BayKHEHUIITHX HCOPTaHNUYCCKUX u

14 OPTraHMYECKUX BEIIECTB B OBITY M TPAKTHUECKON JeATEIbHOCTH
YeJI0BeKa
o01re Hay4YHbIe MPUHITAITBI XHUMHUYECKOTO MPOU3BOACTBA (Ha TIPUMEPE

1.5 MIPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoja, MepepaboTKu
HehTH)

2 ChopMHUpOBAaHHOCTH YMEHHI BBISBIISTH:

XapakTEepHble NPU3HAKM W  B3aMMOCBS3b HW3YYEHHBIX IOHSTHUH,
2.1 IIPUMEHATh COOTBETCTBYIOIIUE IIOHATHUS IIPU OIMUCAHUU CTPOEHUS U
CBOMCTB HEOPraHWYECKUX U OPTaHUYECKHUX BELIECTB U UX MPEBpPALICHUN
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2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHATUAMHU U TPEACTaBICHUSIMHU
JIPYTUX TMPEAMETOB JJisi 60Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHCHHUS
CYITHOCTH MAaT€PUAIIBHOTO €IMHCTBA MUPa

3.1

ChopMupOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

HanMCHOBAHUA XHUMHYCCKUX COGIII/IHGHI/Iﬁ MCXKAYHApOAHOro COro3a
TeOpeTquCKOﬁ u HpI/IKJIa,HHOfI XUMHU W TpPHUBUAJIIBHBIC HAa3BaHUA
BCIICCTB, OTHOCANIUXCA K H3YUCHHBIM KJIaCCaM OPraHu4CeCKux u
HCOPraHN4CCKUX COCI[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBlIeHUS (POpPMYJT HEOpPraHUYECKUX
BELIECTB, MOJIEKYJSIPHBIX UM CTPYKTYpPHbIX  (pa3BEPHYTBHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHN4eCcKIX BEUIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCUDUIIUPOBATH:

4.1

4.2

4.3

HEOpraHUYECKHE BEIIECTBA, CaMOCTOSTENIbHO BBIOMpPATh OCHOBAaHMSA U
KPUTEPHH JUIs KITACCU(PUKAIIMN N3YJaeMbIX XUMUYECKIX 00BEKTOB

OpPraHM4cCKHUC BCUICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHs H
KPUTCPHUU IJIA Knaccn(bnxaul/m HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 pa3IMYHbIM NpU3HaKaM (YMCIY U COCTaBy pPEarupyrolliuX BELIECTB,
TeIIOBOMY 3(QEKTy peakiyy, W3MEHEHHIO CTEICHEH OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIIUHY, YIACTHIO KaTaJIu3aTopa)

CpopMHUpPOBaHHOCTh YMEHUSI XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) U HOHOB
XUMHUYECKUX deMeHToB | — 4 mepuonoB llepuomnyeckoit cucreMbl
JI.1. MenneneeBa U uX BaJCHTHBIE BO3MOXXHOCTH, HCIIONb3Yys MOHITHS
S-, p-, d-351eKTPOHHBIC OPOUTAITH, SHEPTETUICCKUE YPOBHHU
CpopMUpOBaHHOCTh YMEHUSI OOBIACHITH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU COCTUHEHHH IO
MEePUOIaM U IpyIam

CpopMHUpPOBAaHHOCT, yMEHHSI COCTABJISITH YPABHEHHS XUMHYECKHUX
peaKIMil U pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ nmocpeaACTBOM
COCTaBJICHHA 3JICKTPOHHOT'O OajlaHca STHX peaKHI/Iﬁ

YpaBHEHUS pEaKLUil pPA3IUYHbIX THUIIOB; IIOJHBIE M COKpALIEHHBIE
YpaBHEHMsI pPEaKIMM HMOHHOTO OOMEHa, Y4YWUTBhIBas YCIIOBUS, IpHU
KOTOPBIX 3TH PEaKLMU UAYT A0 KOHLIA

7.3

8.1

8.2

peaknuii TuApoM3a, peakuui KoMIUIeKcooOpa3zoBaHMs (Ha NpuMepe
T'HIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

ChopMHUpOBAaHHOCTH YMEHUS TIOITBEPKIATh:

Ha KOHKPCTHBIX IIPUMEPAX XapaKTECp 3aBUCUMOCTHU peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COC,Z[I/IHeHI/II\/’I OT KpaTHOCTH U THIIA
KOBaJICHTHOM CBS3U (G- n TE-CBSISI/I), B3aMMHOI'O BJIMSAHUSA aTOMOB U
Tpynil aToOMOB B MOJICKYJIAaX, a TaKKC OT 0CcOoOeHHOCTEH pcaj3annuun
PA3TUYIHBIX MEXAaHNU3MOB IIPOTCKAHHUA peaKum‘/'I

XapaKTCPHbIC XHWUMHYCCKUC CBOMCTBaA BCIICCTB COOTBECTCTBYHOIIMMU
OKCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAB M BaKHEHIIME
CBOMCTBA BEUIECTB, INPUHAICKAIIUX K OIpPEACIEHHBIM KjaccaM H
rpynmnaM COEQUHEHHH (MpocThle BEIIECTBA, OKCHUJIbI, TUIAPOKCHUIDI,
COJIM; YTJIEBOJOPOJBI, TPOCTHIE APUPHI, COUPTHI, (PEHOIBI, AJIbJETUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTHI, CIOXHBIE I(PUPBI, KUPbI, YIIEBOJBI,
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aAMUHBI, aMUTHOKHCJIOTHI, OCITKH )

10

10.1

ChopMupOBaHHOCTh YMEHHUS TMPOBOAUTH PACUETHl MO XUMHUYECKUM
dopMynaM M ypaBHEHUSM XMMHYECKHX PEAaKIUi € HMCHOIb30BAaHHEM
(U3NYECKUX BETUYNH:

Macchl (00b€Ma, KOIMYeCTBa BELIECTBA) MPOAYKTA PEAKIIMH, €CITH OHO
U3 HCXOJHBIX BEIIECTB JaHO B BHJE pacTBopa C ONpeAenEHHOM
MacCOBOU JI0JIeH paCTBOPEHHOTO BEIIECTBA WIIH JIAHO B H30BITKE (MMEeT
MIPUMECH )

10.2

MacCOBOM WJIM O0BEMHOM JT0JIH, BBIXO/1a MMPOIYKTA PEAKIIH

10.3

TEII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

110 HAaXO0XKIACHHIO XHUMHYECKOU q)OpMYJ'IBI BE€IIECTBA

11

Bilanenue cuctemol 3HaHMM O METOAAX HAYYHOIO IO3HAHUS SIBICHUI
IPUPOJBI, UCIONB3YEMBIX B €CTECTBEHHBIX HayKaX U YyMEHHE
INPUMEHSTh ATH 3HAHUSA MPU DSKCIEPUMEHTAIBHOM HCCIEIOBaHUU
BEIIECTB U Ui OOBSICHEHUS! XUMHUYECKUX SIBICHUH, HMEIOIINUX MECTO B
MPUPOJE, MPAKTUYECKON IESITENbHOCTH 4YEJIOBEKAa U B IIOBCEIHEBHOU
KHU3HU

12

ChopMupoBaHHOCTH yMEHHS NPUMEHATH (KCIOIb30BATh) 3HAHUS O
COCTaBE M CBOWCTBAX BEIIECTB JJISi 3KCIEPUMEHTAIBHOW IPOBEPKU
TUIOTE3 OTHOCUTENIbHO 3aKOHOMEPHOCTEH MPOTEKAaHUs XHMHYECKUX
peakiMii ¥ NPOTHO3MPOBAHMS BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIC XUMUYECKHE 3HAHUS A1 OOBSACHEHHS] U MPOTHO3UPOBAHHUS
SIBJICHUM, MMEIOUINX €CTECTBEHHOHAYUHYIO MPUPONY; A IHPUHATUS
TPaMOTHBIX PEIICHUI MPOOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHUEH

13

14

CdopmupoBaHHOCTh YMEHHUSI MJIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
SKCIEPUMEHT (MOJyYeHWE W H3y4YeHHUE CBOWCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIICCTB, Ka4yeCTBEHHBIC PEAKIMU YIJICBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KUCIIOPOACOACPKAIUX OPTAaHUISCKUX BEIIECTB,
pelleHre  OKCIEepUMEHTAIbHBIX  3afad 1[0  pacro3HaBaHHIO
HEOPTaHWYECKUX W OPTraHWMYECKHX BEMIECTB) C COOJFOJICHUEM IPaBHII
OesomacHoro  oOpalieHus C  BeHIeCTBaMU H  J1a0OPaTOPHBIM
obopynoBanueM; GOpMyIUPOBATH IIEJIM UCCIICIOBAHUS; TIPEICTABIATH B
paznu4HOil  (opme pe3ydbTaThl dSKCIEPUMEHTa, AaHAIU3UPOBATh U
OIICHUBAThb UX NOCTOBEPHOCTDH

CdopmMupoBaHHOCTh YMEHHS OCYIIECTBIISITH LIE€JICHAMPABICHHBIA TTOUCK
XUMHYECKOW HMH(OPMAIMU B pPa3IMYHBIX HUCTOYHUKAX (HaydHas W
y4eOHO-Hay4Has JUTEpaTypa, CPEICTBa MacCOBOM HMH(OpMAINH, CETh
WNutepHer u apyrue), KPUTHUECKH AaHAJIM3UPOBATh XUMHUYECKYIO
nHpopmanmio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW yueOHOM 3amaueit

15

CdopmMupoBaHHOCTh yYMEHUS TPOTHO3UPOBATh, AHATU3UPOBATH U
OLICHUBATh HHGOPMAIMIO C TO3HWIMKA HKOJOTHUYECKOW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM W TPOW3BOJICTBEHHOM IEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C TiepepaldOTKOi BellecTB; CPOPMHPOBAHHOCTH YMEHHMA
OCO3HaBaTh  OMACHOCTh  BO3JICMCTBHS HA  JKUBBIE  OPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, NMOHUMAs CMBICI IOKa3arelsl NpeaeIbHON
JOTTYCTUMOW KOHIIGHTpAIlMH, W TIOSCHATh Ha TpUMEpax CIocoObl
YMEHBIIEHUS U TMPEJOTBPALLCHUS WX BpPEIHOIO BO3JACHCTBUS Ha
OpraHu3M YeJIOBEKA
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

MO XUMHUMN
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernyeckre OCHOBBI XUMUU
Crpoenue BemiectBa. CoBpeMeHHass MOJENIb CTPOEHUsI aTtoMa. Pacnpeznenenue
JNIEKTPOHOB MO JHEPreTHYECKUM YpOBHsAM. Kiaccupukamus XUMUYECKHX
1.1 aneMeHTOB. OCOOCHHOCTH CTPOCHHUS PHEPreTUYECKUX YPOBHEH aToMoB (S-, p-,
d-anmemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAsS
KoH(urypaius aroma. BareHTHbIE 2JIEKTPOHBI
[lepmonnueckas cucrema xumuueckux daemeHtoB .M. MeHnneneesa.
®usnueckuit cmpica [lepuonnueckoro 3akona .M. Menaeneesa. IIpuuunsl u
1.2 3aKOHOMEPHOCTU HW3MEHEHHUs CBOWCTB JJIEMEHTOB M MX COEJUHEHUH 10
MepuoJiaM M TpyImnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB IPOCTHIX
BEILIECTB, BOJOPOJAHBIX COETMHEHH, BBICIIUX OKCUAOB U THIPOKCHIOB
1.3 BanentHocTbs. DnekTpooTpunareabHOCTh. CTENEHb OKUCIEHUS
Buner xumMuyeckoii cBsi3u (KOBaJeHTHas, MOHHAsI, METANTMYECKasi, BOJIOPOIHAS)
U MexaHu3Mbl €€ oOpa3oBaHusA. MEXMONCKYISIPHbIE B3aUMOJICUCTBUSI.
1.4 BemectBa  MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO  CTpOE€HMsS.  TuIibl
KPUCTAJUTMYECKUX PEHIETOK. 3aBHUCHUMOCTh CBOWCTBA BEIIECTB OT THUMA
KPUCTALINYECKON PEMIETKA
15 Xumuyeckas — peaknus.  Krnaccudukamuss — XMMHUECKHX — peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MAcChl BEILIECTB
1.6 CkopocTb peakiinu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAaKTOPOB
1.7 TennoBsie A hekTh XuMUYecKuX peakiuil. TepMoxumuueckue ypaBHEeHUs
18 OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOphl, BIUAIOIIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense
OnektponuTryueckas auccouuanus. CuibHble U ciadbie dnekTpoiauThl. Cpena
1.9 BOJHBIX pPACTBOPOB BEIIECTB: KHUCJAs, HEWTpanbHas, IienodHas. CTeneHb
nucconuanuu. Peakiuy noHHOro ooMeHa
110 IMaaponus coneit. Monnoe npoussenenue Boasl. Bogopoansiii mokasarens (pH)
pacTBopa
CriocoObl  BBIp@KEHMSI ~ KOHIIEHTpAllMd  pacTBOPOB:  MaccoBas  JOJs
111 pacTBOPEHHOTO  BEIIECTBA, MOJIApHAs KOHUEeHTpanus. HacellieHHele u
HEHACHIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruapars
112 OKuCIUTENEHO-BOCCTAHOBUTENNbHBIE peakinu. [loBeneHrne BElecTB B cpeax C
pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOTOo OanaHca
1.13 DNEeKTpOIN3 pacTBOPOB U PACILUIABOB COJIEN
2 OCHOBBI HEOPTAHUYECKON XUMUU
21 Knaccudukanus HEOPTaHUYECKUX COEIMHEHMI. Homenknarypa
HEOPTraHUYECKHUX BEIIECTB
XUMHUYEeCKHEe CBOMCTBA Ba)KHEWIINX METaUIOB (HATpUM, Kajuil, KaJbLUM,
2.2 MarHuii, aJlOMUHUHN, IIUHK, XPOM, JKeJIe30, MeIb) U MX coeauHeHui. OOmue
CHOCOOBI MOJTYyYEHUS] METAJIOB
23 XUMHUYECKHUE CBOMCTBA BaXKHEHIIMX HEMETAIIOB (TaJOr€HOB, CEpbl, a30Ta,

dbocthopa, yraepoga ©U  KpeMHHS) H WX COeAMHEHWH  (OKCHIOB,
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KHCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JINYHbIM
KJlacCaM

2.5

3.1

3.2

HI[CHTI/I(l)I/IKaI_[I/IH HEOPTraHNYCCKUX COGI[I/IHCHI/If/'I. KauecTtBeHHBIE p€aKru Ha
HCOPraHNYCCKUC BCUICCTBA U HMOHBIL

OCHOBBI OPTraHHUYECKON XUMUU

OCHOBHbBIE TOJIOXKEHHUSI TEOPUM XUMHYECKOI'O CTPOEHMSI OpPraHMUYECKHUX
coequHeHnii A.M. bytiepoBa. YTiepoaHblii CKeJIET OPraHnYeCKO MOJIEKYJIbI.
KpatHOCTh XMMHUYECKOW CBSI3H. S- U P-CBs3H. SP3-, SP2-, SP-TUOpMAM3aLUN
opOuTasell aToMOB yrieposia. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTtpoeHus MoseKyil. ['omonoru. I'omonoruyeckuii psa. Mzomepus u uzomepsl

[lonsatne o  ¢dyaxauonansHo  rpynme. OpueHTanunoHHble  3PQPEKTHI
3aMecTUTeNen

3.3

3.4

[IpencraBienne o KiaccUpUKalMU OpraHMYecKUX BemecTB. HomeHkiarypa
OPraHUYECKUX COCIUHEHUN (CHUCTeMaTH4ecKas) W TPUBUAJIBHBIC Ha3BaHUA
BOXHEUIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOomHOpaAMKANBHBIA W HMOHHBIA MeXaHW3Mbl peakuuu. [loHsTHe O
Hykieodwuie u sanekrpoduie. [Ipasuno MapkoBuukosa. [Ipasumno 3aiiiieBa

3.5

3.6

Ankanbl. XMMUYECKUE CBOKMCTBA AJIKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE PAa3lIOKEHUE, KPEKHMHI, H3oMepu3anus, ropenue. Ilomyuenue
ankaHoB. [luknoankanel. Cneunduka CBOHCTB IMKJIOAJIKAHOB C MAalbIM
pa3sMepoMm 1uKia. Peakuuy npucoeInHEHUs U PaguKaIbHOTO 3aMEIEHUS

AnkeHbl. XUMUYECKHUE CBOMCTBA: PEAKIMH MPUCOSAMHEHUS (TajJOreHUPOBaHUE,
TUAPUPOBAHUE, TUIPOTraOTeHUPOBAaHUE, TUpATallis), TOPEHUS, OKUCICHUS U
noyimMepu3aruu. [IpoMbInmieHHBIE ¥ JTa0OPAaTOPHBIE CIIOCOOBI TOYYCHUS
AJIKEHOB

3.7

Ankaguensl. XMMHMUYECKHE CBOMCTBA aJKaJUEHOB: pEaKUUU IPHUCOEAUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHUs] U moiaumepusanuu. [lomydenue
AJIKaJUEHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKLUU IPUCOCTUHEHUS (FaJIOTeHUPOBaHUE,
TUPUPOBAaHUE, TUApPATALUs, THIPOraIOTEHUPOBAaHNE) KaK CIOCO0 IMOJIy4eHUs
IIOJINMEPOB M JIPYTMX TOJE3HBIX NMPOAYKTOB. Peakuum 3amenienus. I'opeHne
alleTWJIeHa KaK HCTOYHMK BBICOKOTEMIIEPATypHOrO IJIAMEHHM JJs CBapKu U
pe3ku MetaioB. [IpuMenenue aneruiaeHa

Apenbl. XHUMHYECKHE CBOMCTBA O€H30J1a: pEakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, MPUCOEeTUHEHHUs (THUAPUPOBaHUE, TaJloreHHpoBaHue). Peakius
ropenns. OCOOEHHOCTH XUMHYECKUX CBOWCTB Tojyona. [lomyuenue OeH3oa.
Oco0eHHOCTH XMMHMYECKHUX CBOWCTB ctupona. [loammepusanusi cTUpoa.
CriocoObI TOTY4eHHST ¥ IPUMEHEHUE apOMaTUUYECKHUX YTIIEBOIOPOIOB

Crouptel.  IlpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBME C HAaTpUeM Kak CHoco0  YCTAaHOBJIEHUS — HaIMYHS
THUAPOKCOTPYNIBI, €  TajOreHOBOAOPOJAMH  KaK  CIOCOO  IMOJydyeHUus
pacTBopuUTENel, BHYTPU- U MEXMOJEKYyJIsApHas Jerujaparauus. Peakuus
ropenus. [lomydeHue 5sTaHONA: peakius OpPOXKEHUS TIIOKO3bI, THUIPATAIHS
STWIEHA. OTUJICHIJIMKOIb M TJIUIEPUH KaK IMPEICTAaBUTENN TNPEAEIIbHBIX
MHOT0aTOMHBIX CIIUPTOB

®enon. XuMuyeckue cBoicTBa (eHosia (peaklUuu C HATPUEM, THAPOKCHIOM
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Hatpusi, opomom). [Tonyuenue penomna

3.12

3.13

3.14

3.15

AHLI[GI‘I/II[BI. XHUMHYECKHE CBOMCTBA MpCAC/IbHBIX AJIBACTUAOB: THAPHUPOBAHUC,
KayeCTBEHHbIE PEAaKLMU Ha KapOOHWIIbHYIO IpyHmy (peakuus «cepeOpsHOro
3epkainay, B3aumojeictaue ¢ ruapokcuaoM menu (Il). [onyuenne npenenbHbIx
QJIBJIETU/IOB: OKUCJIEHUWE CHUPTOB, TUApaTalus aueTwieHa. AILIETOH Kak
IpeACTaBUTENb KETOHOB. OCOOEHHOCTH PEAKIIMK OKHUCIIEHUS alleTOHA

KapOoHoBbie KHCIOTBI. XHMHUYECKHE CBOMCTBA MPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. (OCOOCHHOCTH XHWMHUYECKHX CBOMCTB MYpPaBbUHOMN
kucnoTel. [loyueHue mpenaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, aJKEHOB, IMEPBUYHBIX CIUPTOB, albJAEruioB. Briciiue
npeiebHbIC U HeTpeAebHbIC KAPOOHOBBIC KHCIOTHI

Cnoxuble 3¢upbl u kupbl. CrocoObl TONyYeHUS CIOXKHBIX A(PHPOB.
OOparumocts peakuuu sTepudukanuy. llpumeHeHue claOXKHBIX 3(QUPOB B
MUIIEBOM W MapproMepHOW MPOMBIIIICHHOCTH. JKUPBI KaK CIO0XKHBIE 3(HUPHI
IJIMLEpUHa U BBICHIMX KapOOHOBBIX KHMCJIOT. XUMHUECKHE CBOICTBA KHMPOB:
TUIPUPOBAaHUE, OKUCIEHHE. ['Maponu3, WM OMBUIEHHE, XHPOB Kak CIOCO0
IIPOMBIIIJICHHOTO MOJYYeHUs COJIeH BBICIIMX KapOOHOBBIX KUCIIOT. MbUIA Kak
COJIM BBICHIMX KApOOHOBBIX KUCIIOT

XUMUYECKHE CBOMCTBA TIJIIOKO3bl: PEAaKIMM C Y4acTUEM CHUPTOBBIX U
aJIBJIETUAHOM TPyNn U MOJIOUHOKHCcIoe OpoxeHue. IlpumeHenne rimokossl, e€
3HAUEHHUE B )KU3HENEATENbHOCTU Opranu3ma. Jlucaxapuapl: caxaposa, MajibTo3a.
BoccranaBnuBaroniye W HEBOCCTAHABIMBAWOLIME Jaucaxapuibl. [uaponus
nucaxapunoB. [lonaucaxapuipl: Kpaxmai, riaukoreH. CTpoeHHue MaKpOMOJIEKYJ
KpaxMania, IJIMKOIeHa M Lesultoio3bl. Pu3nueckue CBOMCTBA Kpaxmana H
LEJUTI0N03bl.  XUMHUYECKHE CBOWCTBAa KpaxMmaia: THIpOJU3, KauyeCTBEHHas
peakius ¢ HoJoM. XUMHUYECKHUE CBOMCTBA LIEUIIOIO03bI: THAPOIN3, HOIYyYEHUE
¢upoB nemwtono3bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

3.17

AMMHBI. AMUHBI KaK OpraHU4e€CKUE OCHOBAHMS: PEAKIIMU C BOJOM, KUCIOTaMH,
peaKum[ FOpeHI/IfL AHI/IJ'II/IH KaK HpG}ICTaBI/ITGHB apOMaTI/IqGCKI/IX AMHUHOB.
XUMUYECKUE CBOWMCTBA aHUJIIMHA: B3aWMOJEWCTBHE C KHUCIOTaMH, OpOMHOMN
BOJIOM, oOkucieHue. llomyyeHne aMHUHOB alKWIMPOBAaHMEM aMMHakKa U
BOCCTaHOBJICHUEM HUTPOIPOU3BOIHBIX YTIEBOIOPOIOB

AMUHOKHUCIOTEl U O€nku. AMHHOKHMCIOTHI Kak amM(OTepHble OpraHUYecKue
coeauHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, oOpasyromue Oenku. XUMHUYecKHue
CBOMCTBa OEJNKOB: THAPOJIN3, JA€HATYpalusl, KAUECTBEHHbIE (1IBETHBIE) peaKIUu
Ha Oesku

3.18

3.19

CrpoeHne u CTpyKTypa NOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHHs] MoJieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS! BBICOKOMOJEKYJISPHBIX
COEMHEHUI: peakluy NOoJIMMEepHU3alMy U MoJuKoHaeHcauuu. Knaccupukanus
BOJIOKOH

Nnentudukanus opraHnuecknx coeqnHEeHUM. Permenue sxcrnepuMeHTaaIbHbIX
3a71a4 Ha pacro3HABaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU OPraHUYCCKUX COE€IUHEHUI

XUMUS U )KU3Hb

4.1

Xumusi B TOBCenHEeBHOW »ku3HHU. [IpaBmia Oe3omacHOW pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

4.2

Xumus U 300poBbe. XUMUS B MEAULMHE. XUMUS U CEIIbCKOE XO035A1UCTBO. XUMUS
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B IIPOMBINIJICHHOCTH. XUMHUS ¥ SHEPreTUKa: MPUPOIHBIN U MOMYTHBIN HePTIHON
rasbl, UX COCTaB U ucnoib3oBaHue. CoctaB HePTH U €€ nepepaboTKa (IpUpPOIHbIC
HCTOYHUKH YTIIEBOIOPOJIOB)

XuMHUsST U 3KOJNOrvs. XHMHUYECKOE 3arps3HEHUE OKPYKAOLIEH Cpeabl U €ro
nocneactsus. Oxpana ruapocdepsl, MouBbl, aTMochepsl, Gopsl U (hayHbl OT

4.3 XUMUYecKoro 3arpsizHeHus. [IpoGiema OTX0MO0B M MOOOYHBIX TPOIYKTOB.
AnbTEpHAaTUBHBIE HCTOYHUKU DHEPTUU
OOwue npencTaBieHUs] O MPOMBIIUIEHHBIX CIIOCO0AaX MOJYYEHHUS XUMHUYECKHX
BEILIECTB (HA MpUMEpPEe MPOU3BOJICTBA aMMHUAaKa, CEpHOM KHUCIOTHI). U€pHas u

4.4 nserHas  Merauryprus. Crexkiio M CWIMKATHas  NPOMBILIUIEHHOCTb.
[Ipomblnennast ~ opranudeckas  xumus. Cplpp€ 118 OpraHu4ecKoin
ITPOMBIILITICHHOCTH

5 Tunsl pacy€THBIX 3a1a4

51 Pacuérsl Macchl BelecTBa Wiy 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WK 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIUK BELIECTB

5.2 Pacuérsl TermoBoro s dekra peakiuu

5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH Ta30B MPU XUMHUECKUX PEAKLIUAX

54 Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTOB PEaKIUH, €CIIU
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

55 Pacuérbl MmaccoBoil wiin 00BEMHOMN JOIM BBIXOJA IPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOYKHOTO
Pacuétsl Macchl (00bEMa, KOIMYECTBA BELECTBA) MPOIYKTA PEAKLIUH, €CIIH

5.6 OJIHO M3 BEILIECTB JAHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM JTONEN
pacTBOPEHHOIO BELIECTBA

57 Pacy€rhl ¢ ncrosIb30BaHUEM MOHATHH «MaccoBas JOJIA», «MOJISIpHAs
KOHIICHTPALIUS», «PACTBOPUMOCTb)
Haxoxaenne MosieKymsipHON (popMyJibl OpraHU4YECKOI0 BELIECTBA 110 €ro

5.8 IIJIOTHOCTU U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSAIINX B €TI0 COCTaB, UIIH I10

MIPOYKTaM CTOPaHHUs
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CIIOCOBBbI OIEHKH JOCTUXEHUA YUYAIIIUMUCHA IINTAHUPYEMBIX
PE3YJIbTATOB.

Ha ypokax XuMHU OLIEHMBAaHHMIO MOJICKAT CIIEIYIOIINE cnenugpuIecKue
YMEHUSA:

8bideisimb CYIIECTBCHHBIC TIPU3HAKU OCHOBHBIX XUMUYCCKUX MTOHSITHIA,

UCnob306ams MOHATUS J11 00BSICHEHUS OTICIBHBIX (DAKTOB U SBJICHMIA,

8blOUpamv OCHOBaHMUA U KpUTEPUH IS KJIacCU(UKAITIN BEIIECCTB

Y XUMHAYECKUX PEAKLIUN;

VCMAHABIUBAMb IPUINHHO-CIICICTBEHHBIC CBSI3U MEX Ty 00bEeKTaMU H3yUCHHUS;

npumMeHamv B rporecce MO3HAHUS LIUPOKO HCIOJIb3YEMBIE B
XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE MOJIEIHN (XMMUYECKUH 3HAaK — CHMBOJI AJIEMEHTA,
XuMHueckas popmyiia, ypaBHEHHE XUMUYECKON peakiinn);

npeoopazoeviéams MOJICNIbHBIC TPEJICTABICHUS TP PEIICHHH  Y4eOHO -

O3HaBaTeNIbHBIX 33]1a4;
8bIAGNAML U  XAPAKMEpU306ams CYUIECTBEHHbIE IPU3HAKM H3Y4aeMbIX BEUIECTB U
XUMHYECKHUX PEaKIIHii;
8bINOIHAMb PACYETHI IO XUMHUUECKUM (POPMYIJIaM U ypaBHEHUSIM XUMHUUYECKUX PeaKIuii;
NIAHUPOBAMd U NPOBOOUNMb XUMUUYECKUN SKCTIEPHUMEHT.

i opraHu3anuM TEKYLIEro OLEHUBaHUS O0pa30BaTENbHBIX pPE3YJIbTAaTOB Ha YpOKax
XUMHHU MOTYT IPUMEHSTHCS:

YCMHBI ONPOC C UCTI0Ib30BAHNEM CHUCTEMBI CIIELIMATBHO IOJOOPaHHBIX YCTHBIX BOIIPOCOB;

NUCbMEHHbI ONnpoc Ha OCHOBE CHCTEMBl 3aJaHUN DPA3JIMYHOM THUIOIOTMU M YpPOBHS
CJIO’)KHOCTHU JIJIsl OLICHKH YCBOEHHS OT/AEJIbHBIX 3JIEMEHTOB COJEP)KaHUsI KOHKPETHOH TeMbl, B TOM
qucie 3aJaHui, UMEIOIUX XapakTep «MBICICHHOTO JSKCIEPUMEHTa», KOTOpbIE TPEOYIOT OT
o0yyaroImuxcst IpUMEHEHHs 3HaHUH B HOBOM KOHTEKCTE WJIM Ul PELICHUs HECTaHAapTHBIX 3a]a4;

BBITIOJIHEHUE NPAKMuU4eckux padom, MO3BOJSIONIMX OICHUBATh YMEHHS Pa0OThl ¢ XUMHUYECKUMHU
BellecTBaMH U J1a00OpaTOPHBIM 000PYI0BaHHEM, TPUMEHEHUE TEOPETHUECKUX 3HAHUI Ha MTPaKTHKE.

B cuny pasznooOpazusi popM U METOAOB TeKyllee OICHHMBAHUE YUEOHBIX TOCTHXKEHUI
00yJaronuxcs Mo3BOJISIET:

— OCYIICCTBIIATH I[I/I(I)(i)epeHL[I/IpOBaHHLII\/'I noaxoa K 06y‘IaIOIJ_II/IMC}I C IOCJIBIO BBIABJIICHUSA UX
CIIOCOOHOCTH K MPUMCHCHUTIO 3HAHUM B PA3IMYHBIX CHUTyallUAX, TOTOBHOCTU K CAMOKOHTPOJIIO U
CaMOOILCHKE PE3YyJIbTATOB CBOUX HOCTH)KCHHﬁ;

— BBIBJIATH IPUYMHBI 3aTPyJHEHUH oOydarommxcs Mpu padbore ¢  y4eOHbIM
MaTepHUaIoM;

— CcJeIuTh 3a XOJOM Ipolecca oOydeHHss W 1O Mepe HeOoOXOAMMOCTH OIEpPaTUBHO
KOPPEKTUPOBaTh (POPMBI €r0 OpraHu3ali, 0COOEHHO B YaCTU CaMOCTOSITENIbHOM MO3HaBaTEIbHON
JesITeIbHOCTH 00yYarOIIHXCsl.

Temaruueckoe OLIEHHBAHHWE TMPEAMETHBIX pE3yJbTaTOB IO XHWMHUU HaIpaBI€HO Ha
KOMIUIEKCHYIO OIIEHKY 3HAaHMH W yMEHHHl oOydJamoomuxcs TIociie 3aBeplIeHHs H3Y4YeHHUs
OTIpeNIETICHHOW TEeMBbl WJIM paszesia yueOHoM mporpaMMbl. OHO TOMOTAET YYUTENIO OINPEACIIUTH
YPOBEHb YCBOEHUS MaTepuasla U TOTOBHOCTh O0yYarOMUXCsl K JaJlbHEHIIeMy U3y4eHUIO TpeMeTa,
a TaKKe CKOPPEKTUPOBATh 00pa30BaTENIbHBIN MPOLIECC A JOCTUKEHHS TyUIINX Pe3yIbTaToB.

OuneHnuBaHue yCTHBIX OTBETOB

OnHoOll W3 TpajMIMOHHBIX (OPM IMPOBEPKH 3HAHUM M yMEHUH OOydaromMXcsl sBISETCS
ycTHBIN onpoc. K MeTroaMm yCTHOro KOHTPOJIS OTHOCSTCA: Oecea, pacckas yueHHKa, OObsCHEHHUE,
KOMMEHTUPOBaHHE TEeKCTa y4eOHUKA, YTEHHE CXEMbI, COOOIIEeHHE. YCTHBIH OMpPOC MCIIOJIB3YeTCs B
XO0Jle pa3IUYHbIX THUIIOB YPOKOB, Yallle B Hayajle YpOKa C LEJIbl0 aKTyajdu3alud 3HaHHM,
HEOOXOJUMBIX JUIsI M3YYEHHUS HOBOTO TEOPETHYECKOr0 Marepuana, a TakkKe B KOHLE ypoKa s
MEPBUYHOTO KOHTPOJISI U 3aKPEIICHHsI TOTYY€HHbBIX Ha YPOKe 3HaAHUII.
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B kauecTBe OCHOBHOI'O MHCTPYMEHTApHsi YCTHOTO ONpOCa BBICTYNAET CHCTEMa BOIIPOCOB,
MOCTPOSHHBIX HA OCHOBE KOHKPETHBIX DJIEMEHTOB COJICPYKaHHSI M3YYEHHOT'0 MaTepHuala, JIM00 HOBOTO
MaTepuaia, Mojajexamero 3akperieHuo. Copep)kaHue BOIPOCOB — YUUTENb  ONPEAEIsieT ¢
YY4ETOM TIOJTOTOBJICHHOCTH OOYYAIOIMXCS Ha MOMEHT M3YYEHHUSI COOTBETCTBYIOIIETO MaTepHaa.

[Ipu ouleHMBaHUM YCTHOTO OTBETA OOYYAIOILIETrOCsl Ha MOCTABJICHHBIN BOIIPOC 11€7€CO00pa3HO
MIPUMEHATDH CIEAYIOIINE KPUTEPUH:
OTtMeTKa «5» CTaBUTCS MIPU YCIOBUH, €CJIU O0YJarOIIUICS:

— JlaeT MOJIHBIA ApPTryMEHTUPOBAHHBIA OTBET, HU3JI0KEHHBIA B OIPEICICHHOW JIOTUYECKOU
MIOCJIEI0BATEIBbHOCTH;

— JACMOHCTPUPYECT IMOHHUMAHHUEC CYIMHOCTHU COOTBCTCTBYHOIIHMX XHWMHUUYCCKHUX HOHHTI/If/'I,
3aKOHOB " Teopnﬁ, HCIIOJIB3YCT UX BO B3aUMOCBA3HU IJIA 00BICHCHHS paccMaTpruBaACMbIX SIBIICHUN M
CBOMCTB HN3Yy4aCMbIX BCHICCTB,

— YCIIEUIHO peayin3yeT MOJyYeHHbIC paHee 3HAHUS Ul IOCTPOCHHUS BRIBOJAOB M 0000IICHUH.

OTtMeTKa «4» CTaBUTCS MIPU YCIOBUH, €CIIU O0YJarOIIUICS:

— JIaeT OTBET, JAOMYCKAIOUIN HEKOTOPbIE HETOYHOCTH B TOJKOBAaHHMH CYIIHOCTH (DaKTOB U
SIBJICHUH, O KOTOPBIX HJIET PEUb;

— €aMOCTOSATENIbHO YCTPaHsET UMEIOIUECS B OTBETE HETOUHOCTH.
OtMeTka «3» CTaBUTCS IIPU YCIOBUH, ECIIA O0YUArOIIUICS:

— JIaeT OTBET, KOTOPBII M0 COJAep)KaHUIO B OOJNBILICH YacTH YAOBJIETBOPSET TPEOOBAHUSAM K
OTBETY Ha OTMETKY «4», HO JONyCKaeT OMIMOKM MpU KCIOJIb30BAaHUU TEOPETUYECKOTO |
(aKTOJIOTHYECKOT0 MaTepHraa;

— HC JEMOHCTPUPYET YMCHHUS 110 YCTAHOBJICHUIO CBA3U MCKAY U3YUYCHHBIM pPAHCC U HOBBIM
TCOPCTUYCCKHUM MAaTCpUAIOM;

— 3aTpYyAHSCTCA B IOCTPOCHUHU BbIBOJOB U O606m€HHﬁ;

— JIONyUICHHbIE OUTMOKHU HCIPABIISET C HOMOIIbIO YUUTEIS.
OTtMeTKa «2» CTaBUTCS IIPU YCIOBUH, €CIIA O0yJarOIIUICS:

— JacT HeBepHBIfI OTBCT,

— TIOKa3BLIBaeT OTCYTCTBHE 3HAaHUU COOTBETCTBYIOIINX HOOHATUU U
3aKOHOMEPHOCTEN;

— HCBCPHO MPUMCHACT H3YUCHHBIC TIIOHATHA, 3aKOHbI W TCOPUU  IJIA 00BSICHEHHS
paccMaTpruBaACMbIX SIBIICHUI W CBOHCTB HN3Yy4aCMbIX BCHICCTB,

— 3aTpyAHsieTcs B MCIPABJICHUHM [OIMYLICHHBIX OIIMOOK KaK CaMOCTOSTENIbHO, TaK M C
[IOMOILBIO YYUTEIIS.

OneHuBaHyne NMCbMEHHBIX padoT

B mpaktuke mpenoaaBaHus XHMHMM B paMKax TEKYLIEro M TEMAaTHYECKOIO0 KOHTPOJIA
3HAaHUM HCHOJB3YIOTCS pa3IMyHble NUCBMEHHBbIC 3anaHus. [Ipm Bcem

pa3sHOOOpa3uM NHUCBMEHHbIE 3a/laHUSl CXOJHBI 10 CBOEH I€JIEBOM HAINpPaBIEHHOCTH, CYTh
KOTOpOI 3aKJII04aeTcsi B TOM, YTOObI HE MPOCTO YCTAHOBHTbH, YTO 3HAIOT M YMEIOT OOydaroluecs,
CKOJIBKO OO0€cNeYnTh OOBEKTUBHYIO OIIEHKY TOrO, KaK M B KaKHUX B3aUMOCBA3SIX OHM MOTYT
NPUMEHSTh TOJyYeHHbIE 3HAHUS W YMEHHs JIi aHajiu3a, OOBSACHEHUS U TPOTHO3UPOBAHUS
Pa3JIMYHOTO POJA SIBJICHUM.

OxapakTepu3zyeM OCOOCHHOCTH OIICHMBAHHS HEKOTOPBIX BHJIOB 33JaHUN, KOTOpPbHIE
TPaJAMLIMOHHO MCIOJB3YIOTCS JUI IPOBEIEHUs OLICHOYHBIX IIPOLIEAYP B paMKaxX TEKYLIETro U
TEMATHUYECKOT0 KOHTPOJISI 3HAHUH.

XuMHYeCKHii AMKTAHT.

XUMUYECKUN JUKTAHT COCTOUT U3 TMEPEYHS BONPOCOB, IMPOBEPAIOIINX 3HAHUSA Ha
PENpOIYKTUBHOM YpOBHE, TPEOYIOMUX OBICTPHIX U KpaTKUX OTBETOB. Hampumep: 3HaHHME CHUMBOJIOB
XUMHYECKHUX 3JIEMEHTOB, (DOPMYI U HA3BaHUU BEIIECTB, TEPMUHOIOTHH U TIP.
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[lpy oOuEHWBAaHMM XHMHUYECKOTO JMKTAHTA IEJIeCOO0pa3HO TMPUMEHATh CIEAYIOIHE
KPUTEPUH:

OTMeTKA «5» CTaBUTCS IPU YCIOBUH, €CIIU 00ydaroluiicss BEpHO 3anucbiBaet oT 95 no 100%
OTBETOB;

O0TMETKA «4» CTaBUTCS MPH YCIOBHUH, €CIH 00yJaromuiics BepHo 3anuceiBaeT ot 80 10 94%
OTBETOB;

0TMeTKAa «3» CTaBUTCS IMPH YCIOBHUH, €CIH 00y4aromuiicss BepHO 3anuckiBaeT ot 60 10 79%
OTBETOB;

O0TMETKA «2» CTaBHUTCS NPU YCIIOBHUH, €CIIM 00yJaromuiics 3anuceiaeT Mmenee 60% OTBETOB.

TecTrupoBanue.

MO>KHO BBIIEIUTH OCHOBHBIE BUbI TECTOBBIX 3aJIaHUM, KOTOPBIE UCTIONB3YIOTCS JIJIsl IPOBEPKU
3HAaHUI U yMEHHUI 00yUYaIOIIMXCs 10 pa3IMyHbIM TEMaM:

C BBIOOpPOM OTBETA/OTBETOB (Mpejjiaraercs BbIOpaTh TNPABUIBHBIE OTBET/OTBETHI U3
IIPEIJIOKEHHBIX BAPUAHTOB);

C KOPOTKUM OTBETOM (TpeOyeTcs AaTh KpATKUil OTBET  Ha BOIPOC WJIM BBIMOJIHUTH 33aJJaHUE B
HECKOJIBKUX MPEITIOKEHUSIX );

HA COOTBETCTBHE (HYKHO YCTAHOBUTH COOTBETCTBUE MEXKIY JIEMEHTAMU JIByX MHOXECTB);

Ha  TOCJIENOBATENbHOCTh  (TpeOyeTcss  pacCTaBUTh  DJIEMEHTHI B TNPaBHIBHOU
MOCTIeIOBATEIbHOCTH).

LlenecooOpa3HO TNPUMEHUTh HOPMATUBHOE TUXOTOMHYECKOE OIICHHBAHUE pE3YJIbTAaTOB
BBITIOJTHEHUS KaXK/I0T0 TECTOBOTO 3aJaHMsI, HAIIPABIIEHHOTO Ha MPOBEPKY YCBOEHUS OJHOTO AJIEMEHTa
coZiep KaHusl.

[TpumepHas HIKan€a nepeBoja Oamna B OTMETKY (pa3pabartbiBaeTcsi B
00pa3oBaTeNbLHON OpraHu3aIlim):

OTMeTKAa «5» cTaBUTCSA MPH YCIOBHM, eciau oOyuaromuiicss HaOpan ot 85 mo 100% ot
o011ero ymncia 0aIos;

OTMeTKa «4» CTaBUTCS MPU YCIOBUHU, €clu oOydwaromuiics HaOpan oT 65 g0 84% ot
o011ero yucia 0ajos;

oTMeTKa «3» CTaBUTCS IPH YCIOBUH, eclu oOydarouuiics HaOpan ot 50 mo 64% ot
o011ero yucia 0ajios;

OTMETKa «2)» CTaBUTCS IMpPH YCIOBUH, eciau oOyuatomuiicss Habpan menee 50% ot oOmiero
qrcia 0aioB.

OueHnuBaHue pelieHUs1 paCYeTHBIX 3a/1a4.

PacueTHble 3aaud MO XMMHU B CUCTEME OLICHMBAHUS WIPAIOT BAXKHYIO POJb B OLIEHKE
YpOBHS TIOHMMaHUsT W YCBOGHHUS MaTepuania oOydaromumucs. OHH TO3BOJIAIOT MPOBEPUTH
HE TOJIbKO 3HAaHHWE TEOPETUYECKHX OCHOB XHMHH, HO U yYMEHHE NPUMEHSTh MX Ha IMpPaKTHUKeE,
MPOBOJIUTH PACUEThI, AHAIM3UPOBATH PE3YJbTAaThl U JI€NIaTh BBIBOJBI. PacdyeTHbie 3aauu MOTYT
BKJIIOUYaTh B ce0sl pelleHWe YpaBHEHWH XUMHUYECKHUX pEaKIIMif, pacdyeT wacchl, o0nema,
KOHIICHTpPAIlUM BEIIECTB, a TaKXe OIpPEACIICHUE JPYruX XHUMHYECKUX IMapaMeTpoB. PacdeTHbie
3a/ladyd MOMOTAIOT pa3BUBATh JIOTUYECKOE MEBIIUIEHHE, YMEHHUE paboTarb ¢ JaHHBIMH U
MIPUMEHATHh TEOPETHUCCKUE 3HAHUS HA MPAKTHKE.

[Ipy oneHMBaHMM TNHCbMEHHBIX pEUIEHUH pPAaCUeTHBIX 3aJad PEKOMEHAYeTCs IO
BO3MOKHOCTH Ha BCEX 3Tallax MCIOJIb30BaTh 000OIICHHBIC KPUTEPHH OIICHUBAHMS TaKUX 3aJaHUN
B KHMM OI'D> (ma ypoBHe ocHOBHOro obOmiero obOpasoBanus) u KHUM EI'D (Ha ypoBHe
CpenHero o0Iero oopa3oBaHmsl) MO XUMHUH.

Pemenne pacquHoﬁ 3aJadyn npeamnojaaract BBITTIOJTHCHHEC OHpCHCHCHHOﬁ
IOCICa0BATCIBHOCTHU JJOTHYCCKHX HeﬁCTBHﬁ C (1)I/ISI/I‘ICCKI/IMI/I BCIIMYMHAMH Ha
OCHOBAaHHUHM COOTHOIIEHHUM BEIIECTB — YYaCTHHUKOB PpPCaAKIUH. B 3aBucumoctu ot YCJIOBHA

3a/la4yd KOJMYECTBO TaKHUX JIOTUYECKUX JEHCTBHM MOXKeT ObITh paznuuHbIM. [losToMy mpu
OLIEHUBAaHUM BA)XHO YYUTHIBATh TO, KaK OOyJaromIuiics
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BBICTPAUBACT HYXHYIO HOCICAOBATCIIBHOCTL 3TUX IIGfICTBHfI, n OICHHUBATh KaXI0€ U3
BBIITOJIHCHHBIX HeﬁCTBHﬁ, KOTOPOC 6y,£[eT ABIATHCA 3JICMEHTOM OTBETA.
O0BeKTOM OLCHUBAaHHWA PCIICHHUA PaACYCTHBIX 3a/1a4 SABJIAAKOTCA:

1) npenmerHelii pesynbTaT — COPMHUPOBAHHOCT YMEHHS IIPOBOAMTH PACYETHI TIO
YPaBHEHUIO XUMUYECKON PEeaKlnu;
2) MeTampenMeTHBIE pPe3ylbTaThl — COPMHPOBAHHOCTh YMEHHiIl CTPOUTH JIOTHUECKHE

paccyXIeHMs, CAMOCTOSITENIbHO BEIOMPATh CIIOCO0 peleHus yueOHoi 3a1aun.
Jlornueckue JEHCTBHSI, KOTOpBIC SIBISIOTCS HEOOXOJMMBIMH JJISl DPELICHUS PacyeTHOM
XMMHMYECKOH 3374 110 YPaBHEHUIO XUMUYECKON PEAKIUU:

1) cocraBnenue ypaBHEHHS XMMHYECKOH pEaKIUH, O KOTOPOH HJET peub B YCIOBHH
3a/1a4u;

2) ompejeneHne COOTHOIIEHHS KOJMYECTBA BELIECTB — MPOMOPIMOHANLHON 3aBHCHMOCTH,
KOTOpas yCTAaHAaBJIMBACTCS B COOTBETCTBUU C KOX(PPHUIMEHTAMH B ypaBHEHUU PEaKIUH;

3) HaxoxkueHHEe HCKOMOI (PU3NIECKOI BETUHMHBL.

Kaxxnoe norumveckoe JedcTBUEe omeHMBaeTcs B 1 0Oami, cymMmapHBI Oal 3a BepHOE
pemienue 3amaun — 3 Oamia. Takoill NMPUHIUI KPUTEPUATBHOTO OIICHMBAHMS II€IeCO00pa3eH Ha
MEPBBIX dTanax GOpPMHUPOBAHUS YMEHHS pelIaTh pacyeTHbIC 3aauu. B mpouecce nzyueHus: yaeOHOro
npenMera «XUMHS» HCHOJB3YIOTCS 3a/laHusl, YCJIOBHE KOTOPBIX  JOMOJIHAETCS  HOBBIMHU
3JIEMCHTaMU 3HaHI/II71, qTo INPpUBOAUT K YBCIMYCHHUIO KOJHUYCCTBA yqe6HI)1x IIGIZCTBHIZ,
HEOOXOIMMBIX JUIS pelIeHHs] pacdeTHOM 3agaun. [Ipu 3TOM CXOHBIE 110 CBOEMY XapaKTepy yueOHbIe
JeWCTBUS, HAIPUMEP HAXOXKACHUE Macchl (00beMa) BEHIECTB 1O M3BECTHOMY KOJHMUYECTBY BEIIECTBA
(1 Hao0OpPOT), MOTYT MOBTOPSTHCS NMPUMEHUTEIHFHO K HECKOJBKHUM BellecTBaM. B 3Tom ciyuae
TakMe MACUCTBUS IielecooOpa3Ho oueHuBarb B 1 Oamr. K KputepusM OICHMBAaHUS PEUICHUS
pacueTHOM XUMHUYECKOW 3aJaud MOTYT OBITh OTHECEHBI CIEIYIOIIME IMOKa3aTeld MBICIUTEIbHON
NEeSITEIbHOCTHU

1) nonuManMe XMMMYECKOH CYIIHOCTH IIpolecca (COCTABJIEHHE YPaBHEHMS XMMHUECKOM
peaKkIumn);

2) ycTaHOBJIEHHE TIPOTIOPIMOHATBHON 3aBUCHMOCTH (COOTHOLIEHHS) MEXKIY KOJTHIECTBOM
BEIIECTBA YYACTHUKOB MPOIIECCa BO B3aUMOCBSI3H;

3) npumenenne COOTBETCTBYIOIINX Croco6oB BBIYHCIICHUS 3aJlaHHOM
(bu3nYecKoil BENUYNHBI.

PekoMenayeTcss IpUMEHATH MOJIEMEHTHOE OLICHMBAHME PEIICHUS PACUETHBIX XMMHUYECKHUX
3a1a4:

BEPHO 3alMCaHbI TPH JIEMEHTa OTBeTa — 3 Oaslia;

BEPHO 3aITMCaHbl J[Ba 3JIEMEHTa OTBeTa — 2 Oasa;

BEPHO 3aIlMCaH OJIMH 3JIEMEHT oTBeTa — 1 Gai;

BCE JIEMEHTHI OTBETA 3anKcaHbl HeBepHO — 0 OauioB.

Jns onpenenenust ypoBHsl ¢hOPMHUPOBAHHOCTH Y OOyYaIOUIMXCS YMEHUN peliaTh pacueTHbIE
XUMHMYECKHE 3a/ladydl IIPU U3YYEHHM KaXI0H TEMbl PEKOMEHIYETCS MPOBOIUTH KPAaTKOBPEMEHHbIE
MMCbMEHHBIE Pa0O0Thl, 33/1aHHS KOTOPOM BKJIIOYAIOT pacueTHBIE 3aJaul Pa3HOT0 YPOBHS CIOXKHOCTH.

KparkoBpemenHasi npoBepouHasi paéora.

[To Mepe u3ydeHus 1000 TeMbl Kypca XUMHH MPOUCXOANUT «HAKOIUICHHE» 3HAHMM, a TaKkKe
YMEHUU TPUMEHSTh MX B PA3IMYHBIX YYEOHBIX CHUTyalUsX. B Iensx OIEeHKHM YMEHHA MPUMEHSTh
MOJIyY€HHBIE 3HAHHUS B CHCTEME W B3aMMOCBS3H II€JIECOO00Pa3HO HCIOJB30BaTh KPATKOBPEMEHHBIE
(10-15 mwmHyT) mpoBepouYHBbIE PabOTHI, BKIOYAIONIME HEOONBIIOE KOJIMYECTBO 3aJaHUN Pa3HBIX
TUTIOB U YPOBHS CIIOXKHOCTH. KpaTKoBpeMEHHbBIE MPOBEPOUHBIE PAOOTHI TMO3BOJSIOT OLIEHUTH
c(hOPMHUPOBAHHOCTh HECKOJBKHX B3aMMOCBSI3aHHBIX TMOHATHA B TPOIIECCE H3YYCHHUS OTIEIBHBIX
1o/1TeM/0JI0KOB.
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KpaTkoBpeMeHHbIE TIpOBEpOYHBIE pPabOTBI MOTYT COAEPKATh 3aJaHus, TpeOyrolme
COCTaBJICHHS] ypaBHEHUN XMMHYECKHX peakiuil (Hampumep, 3a/JaHus HA XapaKTEPUCTUKY CBOMCTB
M3Y4aeMbIX BEIIECTB, N€HETHUYECKYIO CBSI3b MEXAY BEIIECTBAMH pPAa3IMYHBIX KJIACCOB), a TaKXKe
pacueTHble XUMUYECKHE 33a4u U Apyrue TUIbl 3aaanuid. KonnuecTBo 3aganuii B paboTe 3aBUCUT OT
THUTIA ¥ CTIO)KHOCTH BKITFOUEHHBIX 3aJ[aHUI U OT BPEMEHH, OTBOJIMMOTO HA WX BBIITOJIHEHUE.

[Tpumepnas nIKan€a nepeBoja Oamna B OTMETKY (pa3pabartbiBaeTcsi B
00pa3oBaTeNLHON OpraHu3aIlim):

OTMeTKAa «5» CTaBUTCA TIpU YCIOBHHM, €CIM oOydaromwuiics HaOpan oT 85 10
100% ot o01iero unciia 0ajios;

OTMeTKA «4» CTaBUTCA TPH YCIOBHH, €CIM oOydaromuiics HaOpain ot 65 g0 84% or
o011ero yncia 0ajlios;

OTMeTKA «3» CTaBUTCA NIPH YCIOBHH, eciau oOydarommiics HaOpan ot 50 mo 64% ot
o01ero yncia 0alios;

O0TMeTKA «2» CTaBUTCS MPHU YCIOBUH, eciii oOydaroriuiicss Habpan menee 50% oT obmiero
yuciia 0aioB.

TemaTnueckass KOHTPoOJIbHAas padoTa.

DopMOii  OLICHUBaHUSA y4eOHBIX JTOCTHKEHUI B paMKax  M3y4CHHUS  TEMBbI
WIN pa3Jiena Kypca XUMHH SIBJISIeTCs KOHTPOJIbHas paboTa.
IIpuy  opraHu3auuu ¥  JAIbHEHIIEM OLIEHWBAaHUU KOHTPOJIbHBIX padoT o

XMMHHU CHayajla ONpEeAeISIOTCS MOAXO0Jbl K INOCTPOSHHUIO KOHTPOJIBHOM paboThl, a 3aTeM K 0TOOpY
KpUTEPUEB OLIEHUBAHUS KaK OT/JEJIbHBIX 33/1aHUM, TaK U Bcel pabOThI B II€JIOM.  3aJaHus
KOHTPOJIbHOH paboThI OpPMEHTHPOBAHbl  HA IPOBEPKY OCHOBOIIOJIAralOIUX 3JEMEHTOB
COZIp)KaHUSI Kypca XUMHA M C(HOPMHUPOBAHHOCTH TPEAMETHBIX M METalmpeIMETHBIX YMEHUH
obyyaromuxcs. KonTponbHyto pa 00Ty ciefyeT MCHOJb30BaTh 10 3aBEPIIEHUM H3YYEHUS TEMBI
[EJIIMKOM, a HE OTHAENBHBIX MOATEM/OJIOKOB, M3y4aeMbIX Ha ypokax. s KOHTPOJIbHOW pabOThI
orOupaercs caMblil 3HaUMMbIi MaTepuas Tembl. [lo cBoell TumosoruM 3ajaHus  KOHTPOJBHOM
paboThI aHAJIOTUYHBI 33JaHUSIM, KOTOPBIE UCIIOIB3YIOTCS ITPU U3y4E€HUN KOHKPETHBIX TEM.

Pexomennyem CIIEAYIOLIHE KpUTEPHUH Ul TepeBoja obmel  cymMMsl
HA4YMCIEHHBIX 0aJUI0B B OTMETKY MO NATUOAJUILHOM IIKaJIe:

OTMeTKa «5» CTaBUTCS IpH YCJIOBUHU, eciu oOydarommuiics Habpan ot 85 mo 100% ot
o011ero yucia 0ajos;

OTMeTKa «4» CTaBUTCS TpU YCIOBUH, eciau oOydarouuiics HaOpan ot 65 mo 84% ot
o01m1ero yucia 0ajos;

oTMeTKa «3» CTaBUTCS TpU YCIOBUH, eciau oOydarouuiics HaOpan ot 50 mo 64% ot
o011ero yucia 0ajos;

OTMETKa «2» CTaBUTCS IMpPH YCIOBUH, eciau oOyuatomuiicss Habpan menee 50% ot oOmiero
qucia 6ajioB.

Ounenka npakTuyeckoi padorTsl

BrinonHeHnne mpakTudeckux padoT MpearnoyiaraeT KOMIUIEKCHYIO OLEHKY 00pa3oBaTelbHBIX
JOCTUKEHHUM 00yJaroIIKXCs C yI€TOM B3aUMOCBSI3U OT/IEIbHBIX TOKa3aTeNeH.

KoHTponupyeMbIMi pe3yiapTaTaMM  BBINOJIHSAEMBIX JEHCTBUI SABISAIOTCA 3HAHUEBBIM U
JeSITeIbHOCTHBIN KOMIIOHEHTBI, KOTOPBIE IIPEICTABJICHBI B TAOIHIIE.

Koumponupyemvie pezynomamol 8binonnsemvix 0eticmautl, ux oyeHusaHue

3HaHMeBbIil KOMIIOHEHT Ounenka JesAiTeJIbHOCTHBIA KOMIIOHEHT Ouenka
(6anbI) (0anabI)
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1) 3nanue 1abOpaTOPHBIX CIIOCOOOB
MOJTyYCHUsI KOHKPETHBIX BEIECTB;
3HaHUE (PUBNICCKUX U XUMHUCCKUX
CBOWCTB BEIIIECTB, KOTOPBIE CIICAYET
YUUTHIBATh MIPU BBIOOpE HEOOXOAU-
MOTO crioco0a ux coOupaHus

1) CobGmomenue mpaBui Oe3ormac-
HOM paboThl TIPH  BBIIOJHEHUH
XUMHNYCCKUX OIIBITOB

2) 3nanue (QU3IUYECKUX U XHUMH-
YECKUX CBOMCTB BEIIECTB, KOTOPHIC
CIIeyeT Y4YUTBIBATH TIPH BBIOOpPE
HEOOXO0IMMOI0 crocoba X
coOupanus (METO/IaMU BBHITCCHCHHUS
BO3JlyXa M BOJABI) M JUIA JOKa3a-
TENbCTBA HAIMYUS TIOTYYCHHBIX
BEILIECTB

2) CoOmtoseHre mpaBwl PadOTHI
¢ 71a0opaTOPHBIM 000PYIOBAHUEM
IPH MOHTaXKe TPUOOPOB

3) 3HaHue YCIOBUI MPOTEKAHUS
XUMUYECKUX TMPOILIECCOB, HCIIOIb-
3yeMBIX MJIs TMOJIyYeHHUS U UCClie-

3) I'pamoTHOE OOecmeueHue ycio-
BUW IS TIPOBEICHUS XUMHYCCKHX
NPOIECCOB (HArpeBaHUE PEaKIMOH-

JTIOBaHHUS CBOWCTB 3aJJaHHBIX HOW CMECH; U3MEIbYCHHUE TBEPIBIX
BCIIIECTB BCIICCTB; pPAacCTBOPCHHUE BEIIECTB

B BOJIC U T. [I.)
4) Hcnonp3oBaHUE XHUMHYECKOM 1 4) OcymiecTBieHre HaOII0ICHUMA 1

CUMBOJIMKM  JUISI  COCTaBJICHUSA
dbopMynl BeUIECTB M ypaBHEHHA

3a X0JIOM TIporiecca, (GUKCHpOBaHUE
U OIKMCAHKE er0 Pe3yJbTaTOB

OCYIIIECTBIISIEMBIX XUMHYECKHUX
peakiuit
5) ®opmynupoBaHue BBIBOJIOB 1 5) CocraBiieHre oT4eTa O MPOJC- 1

u o0000meHuit mno pe3yiabTaTam
MIPOBE/IEHHBIX UCCIIEOBAaHUIN

JaHHOU paboTe

MaxkcumanbHbIH UToroseit 0aur: 10

OTMeTKa 10 NATHOAIUILHON IIKAJIE:
«5» — 9-10 6amioB
«4» — 7-8 bGamnos
«3» — 5-6 6amioB
«2» — MeHee 5 OamioB

OueHnBaHue MPOEKTHON U UCCIEA0BATENbCKOM 1eATEIbHOCTH

[TpoekTHas U uccienoBaTeNbCKast ASSITENFHOCTh (DOPMUPYET Y 00yUarOMINXCs CIIOCOOHOCTD
JIEWCTBOBATh CaMOCTOATENIbHO, MHUIIMATUBHO U OTBETCTBEHHO, UCIIOJIb3Yys MPEIMETHbIC 3HAHUS B
KauecTBE HMHCTPYMEHTa Ui pElIeHUs MpoOsiieMbl. YueOHas MPOEKTHas W HCCIeI0BaTEIbCKas
JEATEIIBHOCTh JIOJDKHA 3aBEpIIaThCS MaTepUabHbIM MPOAYKTOM: MaKeTOM, MOJIENBIO,
OTUYETHBIMU MaTepuasiamMu (B CiIy4ae MpOeKTa), MUCbMEHHBIM oOTdeToM (pedeparom,
AHATMTUYECKUMHU MaTepuaiamMu, CTCHIOBBIM JOKJIAJIOM U JIp.).

OO0s3aTeNbHBIM  YCIIOBUEM TPOEKTHOW M HCCIEAOBATEIbCKON JESTEIBHOCTH SIBISETCS
BEJICHUE JTHEBHUKA, B KOTOPOM OTPAXAIOTCS BCE ATANbl padOTHI, 3a/1a4d ISl KaXXJIOTO dTama u
MPOCJECKMUBACTCS ~ AIrOpPUTM  pabOTBl  HAJ  MPOEKTOM  WIIHU HCCIICJIOBAHUEM. Xon
OKCIIEPUMEHTAa W €ro pe3ynbTaThl (UKCHUPYIOTCS B IMPOTOKOJIE.

JI7is OTIeHKHU pe3yNbTaTOB MPOEKTa WM UCCIEAOBaHUS HEOOXOIUMO HCIIONIb30BaTh 3apaHee
pa3paboTaHHBIC OLIEHOYHBIE JIUCTHI C BOBMOXKHOCTBIO y4€Ta CTETICHH CaMOCTOSTEIbHOCTH, YIaCTHs
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paboTel B TpYIIE, COOTBETCTBUS BBIOPAHHBIX METOJOB, IIeJlemonaranus, (GpopMymHpoBaHUS
npoOsieMbl U 3a1adu paboThl, PabOTHI C UCTOYHUKAMH HH(POPMAIIMH H TIP.
HroroBasi orneHKa MO MPOCKTY M HCCICIOBAHUIO JIOJDKHA CKIIABIBATHCS W3 CYMMBI 0aylIoB 3a
KaXJIbIi ATar paboThI.

Iapamempubi oyenusanus npoeKmHo-UcCi1e008amenbCKux pabom

Ne Copep:xanne Kpurepun onenuBanus Bcero

0aj10B

1 Be160op Tembl 1 paboTa 00yyaromierocs (0-10)
11 | AxryansHocTh TeMbl | O — He 0o003HaUeHa; 0-1

1 — o0ocHOBaHa

1.2 ITocranoBka 0 — 1e obo3HaueHa; 0-1
MPOOJIEMBI/THITOTE3bI 1 — runore3a yeTko 0003HaUYEeHA

1.3 | Lenenonaranue 0 — He 0003HAUYEHO WJIM LIETh HE COOTBETCTBYET 0-2
TUTOTE3E;

1 — nenu 0603HaYEHBI, COOTBETCTBYIOT THITOTE3E;

2 — nenu 0003HAYCHBI, COOTBETCTBYIOT T'MIIOTE3E,
3a/1a4M IOCTABJICHBI, COOTBETCTBYIOT LIEJIN

14 Mertonast 0 — mer; 0-2

1 — Ha3BaHO, HO HET MOJPOOHOTO ONUCAHUS;
2 — OIUCAHO MOPOOHO, IETATEHO

15 | Bemonuenue pabotel. | 0 — Her; 0-2
PesynbraTel. BeiBogsl | 1 — pe3ynpTaTsl MPUBEACHBI, HO HE MMOKa3aHO, KaK
TIOJTyYCHBI;
2 — ONHCaHO, KaK BHIOJHEHA padoOTa, YETKO

BBIJACJICHBI PE3YJIbTAaThbl, CACIIAHbI BBIBOABI

16 CuHoricuc 1 — caMOCTOSTENBHOCTD; 0-2
1 — 4eTKOCTh CTPYKTYpBI

2 3ammra (0-10)
2.1 | I'paMoTHOCTB 1 — rpaMOTHOCTH U  CTPYKTYPUPOBaHHOCTh 0-5
Y 9E€TKOCTh BBICTYIUICHHS;
BBICTYIUICHUS 2 — TI0CJIEe/I0BATENILHOCTh, YETKOCTH;

3 - COACPIKATCIIBHOCTb, BCC OCHOBHOC HM3JIOKCHO,
CYTb pa6OTLI YCTKO BBIACJICHA

2.2 Hcnons3oBanue 0 — He MCTOJIL30BAJINCE; 0-2
IIpE3EeHTaLHH, 1 — Obum, HO oOOydYaroIUICS HE HCIOJIb30Bal
JEMOHCTpAIi WM MCTIONTB30BaJl HEYMEJO;

2 — TpaMOTHOE U YMECTHOE HCIIOJIb30BaHHE;

MMpE3CHTAINN /U JACMOHCTpallMl T'PaMOTHBIC,
HarjsiaHbIC
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2.3 | OTBeThI Ha BOIIPOCHI 0 — He cMOT OTBETUTH HU HA OJJUH BOIPOC IO TEME 0-2
paloThI;

1 — oTBeTHl HEyBepeHHBIE, COAEPKAT OMINOKH, HO
B II€JIOM yJIOBJIETBOPUTEIIHHO;

2 — OTBETHI Ha 2—3 BOIpOCa 0 TeMe MPaBUIIbHEIE,
YBEpPEHHBIC

2.4 | Camoopranu3anus 0 — HapyILIeH periaMeHT; 0-1
1 — pernameHT coGmroaancs

Pexomennyem CIENYIOIINE KpUTEPUHU UL TepeBoja oOmeit CYMMBI
HAYUCJIEHHBIX 0AJIJIOB B OTMETKY IO MATHOAIIBHOM ILIKaJIe:

OTMeTKa «5» CTaBUTCA NpPH YCIOBUHU, eciu oOydarommiicas Habpan ot 85 mo 100% ot obmiero
ypcia 0aioB;

OTMeTKa «4» CTaBUTCA NPH YCIOBUHU, €cin oOydarommiics HaOpan ot 65 mo 84% ot obmero
ypciia 0aioB;

oTMeTKa «3» CTaBUTCA NpU YCIOBUU, eciau oOydwarommiics HaOpan ot 50 mo 64% ot odiero
ypciia 0aioB;

O0TMeTKA «2)» CTaBUTCS MPHU YCIOBHH, eciid oOydaromuiica Hadpan menee 50% ot ob1ero uncia
0aoB.

Ha ocHoBaHMM pHUBEICHHBIX PEKOMEHIAIMN B 00pa30BaTENbHON OpraHu3alui MOTYT OBITh
pa3paboTaHbl M TMPUHATHI CBOM KPUTEPUM OLICHUBAHHUS IPOEKTHOM M HCCIIEI0BATENbCKON
JESTEIbHOCTH OOYYaOIMXCSl C YY€TOM OCOOEHHOCTEN OCHOBHOH 00pa3oBaTEeNbHOM IPOrpaMMBbL,
peain3yeMoii B TaHHOM 00pa30BaTEIbHON OpraHu3aly
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JJIsL
OBYYAIOUIETI'OCHA

Xumus, 10 knace/ I'abpuensu O.C., Octpoymos W.I'., C.}1O. [Tonomape , yueOHUK 7-€
u3JIaHue crepuoTunHoe, Beprukanb, poda -Mocksa 2019.- 364c¢ :.un

Xumus, 11 xmace/ T'abpuensa O.C., OctpoymoB W.I'., CmankoB C.A., JIéskun A.H.,
AxktnmonepHoe obmiectBo «M3narenberBo «IIpocBerenne

Xumus, 11 kmace/ Epemun B.B., Kyzemenko H.E., JlposnoB A.A., Jlyaun B.B.; mog
penakmueir Jlyauna B.B., OOmecTtBo ¢ OrpaHHMYeHHOW OTBETCTBEHHOCTBIO «JIPODAY;
AknmonepHoe obmectBo «M3naTenbcTBo «IIpocBerieHue»

Xumus, 11 xmace/ IlyzakoB C.A., Mammuna H.B., TlomkoB B.A., AxnuonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

http://school-collection.edu.ru/. — eagwnas xoiutekuus IMPPOBBIX 00pa30BATEIbHBIX
pecypcos

- y4yeOHbIE MaTepHalibl WJUIIOCTPATUBHOTO XapakTepa (OMOpHbIE KOHCIEKTHI, CXEMBI,
TaOJMIIBI, TUATPAMMBbI, MOJICTH U JIP.);

- ydyeOHble MaTepuajabl MHCTPYKTHUBHOTO Xapakrepa (MHCTPYKIUHU IO OpraHU3aluu
CaMOCTOSITENIbHOM pabOThl ydaluxcs)

- HMHCTPYMEHTapuii AMarHOCTUKU YPOBHsI OOYYEHHOCTH y4aluxcs (CpeicTBa TEKYIIETo,
TEMaTUYEeCKOTO0 M HWTOTOBOTO KOHTPOJS YCBOCHHS YYAIIUMUCS COJCPNKAHHUS XUMHYESCKOTO
o0pazoBaHUs);

- BapHaHTHI PAa3HOYPOBHEBBIX U TBOPUYCCKUX JOMAITHUX 33][aHUMN;

- Marepuanbl BHEKJIIACCHOM M HaydHO-HCCIEAOBATENbCKOM pabOThl MO MpPEIMETY
(mepedeHb TeM pedepaToB W UCCICIOBAHWKA MO ydeOHOW aucuuiuinae, TpeOoBanus k HUP,
pEeKOMeH1yeMast TIuTeparypa)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI M PECYPCbl CETH
NHTEPHET

1. http//www.chem.msu.su/rus/school/ — caiit kxypHama «XUMHSA: METOIUKA
TIPETIOIaBaHus B

IIKOJIE»

2. http://lwww.chem.msu.su/rus/school/ — mmikonbHble yueOHMKH 1O XuMHH Juisi 8-11
KJIacCOB

00111e00pa30BaTeIbHON IITKOJIBI

3. http://c-books.narod/ru — nmuteparypa nmo xumun

4. http://experiment.edu.ru/catalog.asp — ecTecTBeHHOHAYYHBIC SKCIIEPUMEHTHI

5. chem.msu.su — mopTai GyHIaMEHTATBHOTO XUMHUYECKOTO 00pasoBanus Poccun

6.alhimik.ru — oopa3oBaTenbHbINA CAWT IO XUMUHU



