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MNOSICHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XxuMuu Ha YpoBHE CpeAHEro oo1ero oopazoBanus pazpadboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccuiickoit deneparun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (eaepaibHOM
oOpa3oBarenbHO MporpamMmbl cpeaHero ob6bmero obpaszoBanus (POII COO),
IpeCTaBlICHHbIX B DeiepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE
COO, c¢ yuérom Konmenmuu mnpemnomaBaHusi y4yeOHOro mpeameTa «XUMHUS» B
oOpa3oBarenpHbIX opraHu3zanusax Poccuiickoii @exepauuu, peamu3yrOMIHAX
OCHOBHBIE 00pa3oBaTelIbHbIE NMPOrPaMMbl, U OCHOBHBIX NOJIOkKeHUN «CTpareruu
pa3BuTus BocnuTanusi B Poccuiickoin ®@enepanum Ha niepuon a0 2025 roga»
(Pactiopsixenue IlpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.). PabGouas
nporpamma chopMHpOBaHa C Y4ETOM paboydeil mporpaMMbl BOCIIUTAHUS, IPU3BaHA
o0ecne4nTh JOCTUKEHUE TUYHOCTHBIX PE3YJIbTAaTOB.

BocnurtarenbHbli MOTCHIUA IPCAMCTA «KXUMMA» PCAIN3YCTCA YCPC3!:

® MPUBJICUCHUE BHUMAHUSI OOYyYAIOIMUXCSA K IICHHOCTHOMY acCIleKTy M3y4aeMbIX Ha
ypOKax SIBJIEHWH, OPraHHU3allMI0 UX pabdOThl C MOIYy4YaeMON Ha ypOKe COIUATbHO

3HaYUMOW uHpopManuell — HMHULUMUPOBAHHE €€ OOCYXKJEHUS, BbICKa3bIBaHUS
o0yJaronMMucs CBOEr0 MHEHHUS IO €€ TOBOJY, BBIpAaOOTKH CBOEr0 K HEW
OTHOILICHUS;

® JIEMOHCTpaluilo OOyYarouMMcsi NPUMEPOB OTBETCTBEHHOTO, TI'PakKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIOOUS U J0OpOCEepACYHOCTH, Yepe3 IMOoa00p
COOTBETCTBYIOIIMX TEKCTOB JUIA YTEHMs, 3a1ad JUIsl peHIeHHs, NPOOJIEMHBIX
CUTYaLMi 17151 00CYKIEHHS B KJIACCE;

® MPUMEHEHHE Ha YPOKaX HHTEPAKTUBHBIX (OpM paboThl ¢ OO0YyUYaIOIUMUCS:
WHTEIUIEKTYaJbHBIX ~UIP, CTUMYJHPYIOIIMX II03HABATEJIBHYI0  MOTHBALUIO
oOyyJaronuxcsi; IUIAKTUYECKOro TeaTpa, I/Ie MOJIyYeHHbIe Ha YpOKE 3HaAHUs
OOBITPBIBAIOTCSI B TEATPAJIbHBIX IMOCTAHOBKAX; IUCKYCCHH, KOTOpBIE JaioT
o0yJaronMMcsi BO3MOYKHOCTh MPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHUBHOIO
JManora; TpynmnoBoi paboThl WM pabOThl B Mapax, KOTOPbIE y4yaT 00ydaromuxcs
KOMaH/IHOH paboTe U B3aUMOACHUCTBUIO C APYTUMHU 00YyUaIOIIUMUCS;

¢ MHUUMHMPOBAHUE M  MOIANEPKKY  MCCIEIOBATEIBCKOM  JEATEIBHOCTH
oOydJaromuxcsi B paMKaxX peaju3alud HMH WHIUBUIYAIbHBIX W TPYHIOBBIX
UCCJIEIOBATENIbCKUX  MPOEKTOB, 4YTO JacT OOyYarouuMcsi  BO3MOKHOCTb
npUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUS] TEOPETUYECKOW MpOoOIIeMBbl,
HABBIK TEHEPUPOBAHMS M OPOPMIICHUSI COOCTBEHHBIX HUJIEH, HABBIK YBAKUTEIHLHOTO
OTHOUIEHUS K YY>KMM HJesIM, 0QOPMIIEHHBIM B pa00Tax APYIHX MCCIEAOBATEIEH,
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HABBIK MYOJIMYHOTO BBICTYIUICHUS TME€pe]] ayJIUuTOpHUEH, apryMEHTUPOBAHUS U
OTCTaWBaHMS CBOECH TOUKHU 3PEHUS;

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpaMMmbl MO XHUMHH, K OINPEIEICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIuXcsl CpeCTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyaibHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICp’KaHMsl, PE3yJIbTaTOB OOy4YeHUSI U TpPeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3allii, SBISETCA HEOThEMJIEMON dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peaju3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJloBEeKa, a TakKe OSKOJOTHUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M TNpUPOAHON cpenme. Peamusyercs xumudeckoe 0Opa3oBaHUE
00yyaroIMXcsi Ha YPOBHE CPEIHEro o01iero oOpa3oBaHusl CpeiCcTBaMU Y4eOHOIO
npeamMera «XHUMHS», COJEpPKAHHE UM TIOCTPOCHHE KOTOPOro OIpENENCHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHENU(PUKA HAYKH XUMHUH, €€ 3HAUYCHHS B
MO3HAHUU TMPUPOJLI M B MaTEepUAIbHOW >KMU3HU OOIIECTBA, a TakXkKe C y4ETOM
o0IMX 1eJied U MPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oduiero oopazosanust B Poccuiickoii denepannu.

XUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepHUAbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOT'O MBIIIJICHUS,
B CO3JIJaHUE€ IEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTsIMU TPUMEHEHUSI.

TecHO B3aMMOJECUCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMH, XMUMHUS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCJIIOBHUEM YCIIEIIHOTO
TpyJla W JKU3HU KaXI0TO wWwieHa oOmectBa. CoOBpeMEHHas XWMHS KaK Hayka
co3ujiaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTWW HalpaBlieHA HAa pElIeHUe
III00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTrBercTBUM ¢ OOIMMHM LENAMH W MOPUHIUIIAMH CpPEIHEro oOIlero
oOpazoBanus copepkanue npenamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
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oOydJaronuxcsi, HEOOXOJUMYI0 HM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUA B JKU3Hb COLIMyMa, MPOJOJHKCHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsOmUMHE  NpeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTraHWYECKOW XUMHH (C BKJIFOYEHHUEM 3HAHHWU U3 OOIIeH XUMUM) U
OpraHnyeckon xumuu. GopMUPOBaHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYEHUU
npeaMera oOecleYyMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmias u
HeopraHuyeckas XUMUs» cQopMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0JAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyCIOBI€Ha
UCTOpUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
OPEACTaBICHUA O CTpoeHHH BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOrMYECKU
AKTUBHBIX COEQUHEHMI. B Kypce OpraHMyecKoll XWUMHH NOJIYYarT pa3BUTHUE
c(hOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs MEpBOHAYAIbHbBIC
NPEICTABICHUS O XMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIUH.

[Tonq HOBBIM yrioM 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan | (PaKTOJOTMYECKHME CBEIEHUS O BeEllecTBaX U
xuMuueckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIass U HeopraHudeckas
XUMHS» 00ydYaroluMcs TPEAOCTaBISIeTCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IO3UIIUH,
ry0oke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUN H3TOro 3akoHa — OT
00001aro1Iei 10 00BSACHAIONIEH U TPOTHO3ZUPYIOIIEH.

EnuHas cucrtema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHUH, & TAKXKE O XUMHUUYECKHUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTEeKaHus JomnoyHsercas B Kypcax 10 um 11 xkiaccos
3JIEMEHTAMHM COJEPKAHUS, HMMEIINMHU KyJIbTyPOJOTHUYECKUA W TPUKIAJHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAHHUIO B3aMMOCBSA3UM XUMHUU C
OPYTMMHM HayKamH, PacKpbIBaIOT €€ POJIb B IO3HABATEIBHOM M INPAKTUYECKOU
JEeSITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
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BBIITYCKHUKY OpPUEHTHUPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOpMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUS 3HaHUM, pEelIeHUsI WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 3a4a4. B 1enom coaepxkanue yd4eOHOro
npeaMera «XUMHS»  JAaHHOTO — YPOBHS — M3YyYEHHMs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TTOHMMAaHUS
bunocockux HaeH, Takux Kak: MaTrepualbHOE €IMHCTBO HEOPIaHHMYECKOro M
OpraHUYeCcKOro MHUpa, OOYCIOBIIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCTh MPUPOJHBIX SABJICHHM IYTEM OKCIEPUMEHTAa U
pelleHrsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETHUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTHUYECKUX Mpodiiem, a
TaK)ke Mpo0seM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCHHUTAHMS, pa3BUTUS H  COLMAIM3aLUU
o0Oy4aroluxcsl MPUHATbIE MNPOrpaMMON MO XUMHHM TMOJIXOAbl K OIpPEAENICHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBaHUE
YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAYEHUE s
pa3IMYHBIX BHJIOB JI€ATEIBHOCTH: pelleHus MpoOjeM, IOUCKa, aHalu3a u
00paboTku nHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHUSI OTIBITA TPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke npenonaBaHHMs XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOUIETro
oOpa3oBaHMsl, TAK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIEpKATEIIbHONM XApaKTEPUCTUKU IE€JIed H3Y4YeHUs IpeIMETa HalpaBJICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH Kak 0O0JIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeSATENbHOCTH YE€JIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
IIPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJISIMU HU3YyYEHUS IpPEIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCA:

e (QopMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIeH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXaT KIIIOYEBbIE MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKkTepa, 03HAKOMJIEHHE C HCTOpUeH
UX Pa3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUil, HEOOXOAUMBIX IJsi NPUOOPETECHHUS
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YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MUMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HH,

e Pa3BUTHE YMCHHH M CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsimy ¢ atuMm, comepikaTebHas XapaKTepUCTHKA TeJIel U 3a7a9 U3YICHHS
peaMeTa B IPOrpaMMe 10 XUMHHM yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUHU
C HOBBIMH IIPHOPUTETAMHU B CHCTEME CpeIHero olrmiero oopazopanus. CeromHs B
NPETNoJlaBaHu  XUMHH B OOJIBIIEH CTETEHW OTHAETCA  MPEANOYTeHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHWus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MIOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIIbHON OpraHMU3aIliH, BIAACIOIIECTO HE
HAOOpOM 3HAHWN, a (PYHKIHMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOcOOaMH W
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PEATbHOU KU3HU
JUTS pEIICHUST TPAKTUYECKUX 3a71ad.

B cBs3m ¢ 3TUM mnpu u3yueHUM TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKE LEIH U 33aJ]a4H, KaK:

aganTams oO0yJaroImuXxcsl K YCIOBUSAM JTHUHAMHYHO Pa3BUBAIOIIECTOCS MHpA,
dbopMHUpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIICCTBAMH U WX
IPUMEHEHUEM;

dbopMupoBaHWe y OOYYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINH), WMEIONINX YHUBEpPCATbHOE 3HAYCHUE IS PA3IUYHBIX BHJIOB
NESTEeNHLHOCTH: PElIeHus MpoOeM, MoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOIMMBIX JJII TPUOOPETEHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BOXHOE MECTO B TIO3HAHWM XHMHH, a TaKKe I OIEHKH C TO3WIUN
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIIUSHUS BEMIECTB M XUMHYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPELy;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONMXCs: CIIOCOOHOCTH CaMOCTOSATEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIH30BATh
COBpeMEHHBIC MH(GOPMAIMOHHBIE TEXHOJOTHH JJI TIONCKA W aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUK XUMHUYECKOTO COJICP KAHMUS;

(dopMUpOBaHKE U Pa3BUTHE Y 00YJAIONINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOMN
HAIpPaBIEHHOCTH XUMHUH, €€ BAXKHOW POJM B pENICHHH TI00aIbHBIX MPOOJIEM
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PaAIMOHAIIBHOTO MPUPOIONOJIb30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYpPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHUS K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUS TTOJIYYCHHBIX 3HAHWHM IS NPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero ooOmero oOpa3oBaHHS TMPEAMET «XUMUS
0a30BOr0 YpOBHS BXOJHUT B COCTaB NpeaMeTHOH o0jacTh «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD).

OO6miee yncio 9acoB, OTBEAEHHBIX JIJISl U3YUEHUS XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszopanus, cocrapisieT 102 gaca: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[IOKYMEHT MOAMWUCAH 3EKTPOHHOI MOANUCHIO

MYHULUMUMNANBHOE KA3EHHOE OBLLEOEPA30BATEJ/IbHOE YYPEXXAEHUE 25.02.25 11:42 (MSK) Ceptudukat FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LWErFAPCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHppelt Hukonaesuy, AMpekTop




COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BemlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKas CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD
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apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUTACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIor€HOBOJIOPOIAMH, TOpPEHHUE), IMpUMEHEeHHe. BoaoponHble CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerusl, ALETAIBIACTHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.
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VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanuzanus MexxnpeaMeTHBIX CBS3€M HPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOrusA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJbHOIO NUTaHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TOMNbL. DIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpaIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaM.
3HavyeHue NEePpUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBaJEHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.
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Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HW3yYeHHH  OOmed U
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.
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dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-IEITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJaMd POCCUHCKOr0 TPaKJAaHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JpYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO MPodeccuil pa3auyHoro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS TTPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAaHMUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMCHHS
PYKOBOJICTBOBaTbCS MMM B I0O3HABaTEJIbHOM, KOMMYHUKATHBHONW M COLIMAJIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MIPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO37IaHUU HOBOW 0a3bl MaTepUATBLHON KYJIBTYPBI, PEIICHUN TI00AIBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUYCCKOM, MUIICBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
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MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMmpenMera «XHMHUsS» Ha
YPOBHE CpeHETo 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOydaroIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUM(PHUKY METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNe, HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecCIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUYarOIINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrNYeCKHeE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh IeNM JEATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTIOTMYECKOTO MBIILICHUS —

PRPLITATHISTR YapnslarrenHnrlie mImi
DDIANVIZTTD A uL\LUlJLLDLU llyll
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UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENILHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;
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(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYEHHs HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
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npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);
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c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKJYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alliuCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOM
uHpopmanuu, UaTepHer u apyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPACHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
9JICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;
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c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUH  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX pACTBOpPAaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;
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c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM OO0BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WUHIMKATOpa, BIMSHUE Pa3INYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyJIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);
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chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.

[IOKYMEHT MOAMWUCAH 3EKTPOHHOI MOANUCHIO

MYHULUMUMNANBHOE KA3EHHOE OBLLEOEPA30BATEJ/IbHOE YYPEXXAEHUE 25.02.25 11:42 (MSK) Ceptudukat FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LWErFAPCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHppelt Hukonaesuy, AMpekTop




TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbie)
pa3aesioB H TeM Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoTbl padoThI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
IIpenmer
OPraHU4YeCKOU
xumun. Teopus
1.1 CTPOCHUS 3
OpraHUYECKUX
coequHeHu A. M.
bytneposa
Hroro no pazaeny 3
Pa3znea 2. YrieBoaopoabl
[Ipenenbusie
2.1 YTJIEBOJOPOABI — 2
aJIKaHbI
Henpenenbueie
TJIEBOAOPO/BL:
22 | Y P 6 1
AJIKEHBI, JIKa/INEHBI,
AJKUHBI
ApomaTtuueckue
23 P 2
YTIIEBOIOPOBI
2.4 [Tpuponusie 3 1
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HNCTOYHUKHN

YTJIEBOIOPOAOB U UX

nepepadoTka

Hroro no pazneny

13

Paznen 3. Kuciopoacoaepskamnue oprannieckne coeJuHeHUs

3.1 Cnuptsl. ®enon 3
ANLIEruae!.
319 KapOoHnoBsie 7 {
KUCHoThl. ClI0KHbBIE
3UpHI
3.3 VYrneBoanl 3 1
Hroro no paszneny 13

Pa3znean 4. Azorconeprkamiue

OpraHn4eCKue CoOCIMHCHUSA

AMUHEL.
4.1 AMHWHOKHCIIOTEL. 3
benku
Htoro no pazneny 3

Paspnen 5. BeicokomoieRyJist

PHBIC€ COCINHCHUSA

51 [Lmactmaccer. )
’ Kayuyku. Bonokna
Wroro no pazaeny 2
OBUIEE KOJIMYECTBO 34 ) )
YACOB 110 [TIPOT'PAMME
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11 KITACC

KoaunvecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (mu¢poBbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchbl
Paznen 1. TeopeTrnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Iepronnueckuii 3aKOH
11 u [lepunonuueckas 3
CHUCTEMa XUMHUYECKUX
anemenTtoB Jl. U.
Menpneneena
CrpoeHue BeecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazaeny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1
2.2 Hemetamibl 1 1
CBs13b HEOPTaHUYECKUX
2.3 U OPTaHUYECKUX 2
BEIIIECTB
Hroro no pazneny 17

Pasznen 3. XumMus u ;KN3HL
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3.1 XUMHS U KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 I[TPOTPAMME
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INIOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne
n/n

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
[ara uudposbie
u3ydyeHusi | oOpa3oBaTe/IbHbIE

pecypchI

Kourpoasnsie | IlpakTnyeckue
padoTshI padoThI

Tema ypoka Beero

[IpenmeT opraHnYecKOl XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U 1
3HAYEHHE

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUN A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIaccU(UKAIUN OPTaHUIECKIX
BeuecTB. HoMenknarypa
(cucremaTuueckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpocTenIre
IIPEACTABUTENIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

OTUJIEH U MIPONUIIEH —

IIPOCTEUIINE TPEACTABUTEIN
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AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunoOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI

10

AJIKHMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKInu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBs3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOy THBIE He(TAHBIE Ta3bl,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOI MOAMNUCHIO

MYHULUMNANbHOE KA3EHHOE OBLLEOEPA30BATEJIbHOE YYPEXXAEHUE
"LLEFAPCKASl CPEAHAA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 2", KprkoB
AHpapelt H1konaesud, AMpeKTop

25.02.25 11:42 (MSK)

Ceptucukat FFEFFDAD9E5797DEDCF1F07C29D5B08F




He(Thb U MPOTYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoabh

17

[IpenenbHBIE OTHOATOMHBIC
CIIUPTBL: METAHOJ U 3TAHO. 1
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIIUKOJIb U TNIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIJIbI,
bu3nUecKue 1 XUMHIECKUE 1
CBOMCTBA, IPUMEHEHNE

20

Anpaeruabl: GopMaIbAeTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI: 1
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM 1 1
KHCJIOTBI»

23

CreapuHoOBas U 0JEUHOBAs
KHCJIOTHI, KaK MPeICTaBUTEIH 1
BBICIINX KapOOHOBBIX KHCIIOT

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX 1
MOIOIIEe JCHUCTBUE

25

CrnosxHbie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
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KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoan3, NpUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

27

YrneBodwl: cOCTaB,
knaccudukanus. Baxueiiue
MpPeJICTaBUTENHN: TIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemntonosa kak
MIPUPOHBIC TTOTUMEPHI

29

KonTponbHas padora no
pazaeny
«Kucnopoacoaepxaine
OpPTraHUYECKHUE COSTUHEHUSDY

30

AMMHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
amM(pOoTepHbIe OpraHNYECKHe
COEIMHEHMS, NX OMOJIOTHMYECKOE
3HadeHue. Ilentuast

32

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIIAPHBIX
COCIUHEHUN

34

OCHOBHble METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHeHmi. I1macTMaccsr,
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Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2

11 KITIACC

KoanuecTBo yacos DJIEKTPOHHBIE

Ne ara ugposbie
Tema ypoka Konrpoiasbusie | IlpakTuyeckue A uuGpp
Bcero u3yyeHusi | oOpasoBaTejibHbIE

pecypchl

n/n padoThI padoThI

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(pUTryparms aToMoB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 3jIeMeHTOB []. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCIMHEHUM I10
rpynnam u nepuoaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyemenToB .. Menaeneena B
Pa3BUTHU HAYKH

Crtpoenue BeniecTBa. XMMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHUS 1
KOBAJICHTHOM CBA3U. BopoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. 1
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Crenens OkuciecHus. Benrecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOT'O
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WctruHHBIE U KOJUTOUAHBIC PACTBOPHI.
MaccoBas 10114 BellecTBa B pacTBOpe

Knaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. ['eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanus XuMHIECKUX peaklui B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILCHHS DHEPTUU TIPU
XUMUYECKUX PEAKIUIX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PaBHOBECUE

10

IpakTnueckas padora Ne 1. «Biausinue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DnexTponauTrueckas qucconuanys. [lonstue
0 BojopoaHOM noka3zarene (pH) pactopa.
Peaxiiun nonHoro oomena. I'uaponus
OpPraHUYECKUX U HEOPTaHMYECKUX BEIIECTB

12

OKHUCIUTENTEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [TonsTHE 00 2NEKTpOIIN3E
pacIIaBOB U paCTBOPOB COJIEH

13

KonTpoJsbHasi paGora nmo paszaey
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«Teopetnueckre OCHOBBI XM

14

Mertainsl, ux nonoxkenue B [lepuoanueckoit
CUCTEME XUMUUYECKUX 3eMeHToB JI. U.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS 1
atomoB. OOmue pu3nvIecKkrue CBOMCTBA
METaJIOB

15

CrnaBbl METaLIOB. DJIEKTPOXUMUUYECKUN P
HaNpsHKEHUN METAJUIOB

16

XUMHUYECKHEe CBOMCTBA BaKHEHIIINX
MeTaJUIOB (HATpUH, Kajaui, Kaablluid, MarHUH, 1
ATFOMUHUN) U UX COSTUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHNH

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHEHUH

19

IpakTnyeckas padora Ne 2. "Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe 1
«Metamib"

20

HemeTamnel, MX HOJIOKEHUE B
[Tepronuueckoit cucteMe XMMUYECKUX
snemenToB /1. . MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckre CBONCTBAa HEMETAJLIOB.
ANoTponus HeMeTauIoB (Ha puMepe 1
KHCJIOpOJIa, cepbl, hocdopa u yriepoa)

22

XHUMHYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U UX
COCIUHCHUM

23

Xumuueckue cBOMCTBa a3oTa, pocodpa U Ux 1
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COEIUHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIEPOJa, KPEMHUS U
HUX COCOUHEHUN

25

[IpuMeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COETUHEHUH

26

O0001eHne U CUCTEMATH3aIMA 3HAHUHN 110
teMe «HeMmeramiely. BeranciieHus mo
ypaBHeHI/IﬂM XUMHUYCCKUX peaKHI/Ifl nu
TEPMOXUMHYECKHE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Perenune
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"Hemetansl"»

28

KonTpoJsbsHas pabora nmo remam
«Metamae»y u «HemeTaminy

29

HeopraHI/IquKI/Ie N OPraHU4YCCKHUE KUCIOTHI.
HGOpFaHI/I‘leCKI/IC H OPraHuv4CcCKUc 1
OCHOBaHHA

30

AmM@doTepHbIe HEOPraHUYEeCKUE U
opranuyeckue coequHenus. ['enernyeckas
CBSI3b HEOPraHUYECKUX U OPraHMYECKUX
BEIIIECTB

31

Poib xuMun B 00ecieYeHUU SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON O€30MaCHOCTH, 1
Pa3BUTHHU MEAUITHBI

32

[TpencraBnenus 00 0OIMIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO TOJTY4YEeHUS 1
Ba)KHEHUIIINX BEIIECTB

33

Yenosek B MHPEC BCIICCTB U MATCPUATIOB. 1
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XHUMHS U 300pOBbE YEIOBEKA

34 IIpome:xxyTouHas aTTecTanus 1
OBILEE KOJIMYECTBO YACOB 110 34 ) 3
[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AknonepHoe 00IIECTBO
«M3marenscTBO «IIpocBemnieHne»
» Xumus, 11 xknacce/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBoO

«3marensctBO «IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1 Bubnuoreka LIOK https://m.edsoo.ru

[IOKYMEHT MOAMWUCAH 3EKTPOHHOI MOANUCHIO

MYHULUMUMNANBHOE KA3EHHOE OBLLEOEPA30BATEJ/IbHOE YYPEXXAEHUE 25.02.25 11:42 (MSK) Ceptudukat FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LWErFAPCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHppelt Hukonaesuy, AMpekTop




[IOKYMEHT NMOZAMWUCAH 3MEKTPOHHON MOANUCHIO

MYHULMMAJIbHOE KA3SEHHOE OBLLEOEPA3OBATE/IbHOE YUYPEXXAEHVE

25.02.25 11:42 (MSK) Ceptudukatr FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LUEFAPCKASl CPEAHSAASA OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHzpelt Hukonaeeumd, AMpeKTop




