MyHuuunajabHoe 0K0IKeTHOe 0011e00pa3oBaTe/ibHOE YUPeKIeHUe
"Cpennsis 001eo0pa3oBaresibHas mKoJa Ne 64"

MockoBckoro paiiona r. Kazanu

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO

Ha 3acenanuu IIIMO Ha negaroruueckom N.o. nupekropa

Bonoctauxuna O.H. COBCTC

ITporoxom N21
ot 28.08.2023r.

Hypees A.3.
Huxutuna H.A. Ilpuxas N2156
[Ipotokon N21 01.09.2023r.
or 28.08.2023r.

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaTt: 6278AA4BDS5E2B798DBB27181DC57DE2
Bnapeneuy: Hypees AitHyp 3aBnaToBud
Hencteutened ¢ 07.12.2023 oo 01.03.2025

PABOYASI ITIPOTPAMMA
(ID 2876291)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

it ooyyarommxcs 10 — 11 kiaccos

Ka3zann,2023

[okymeHT co3aaH B anekTpoHHon chopme. Ne 26 ot 01.09.2023. UcnonHutens: Hypees A.3. 0 AIEKTPOHHbINA
CtpaHuua 1 n3 36. CtpaHnua cosgana: 01.02.2024 09:50 =¥ TATAPCTAH



MOSACHUTEJIBHASA 3AININCKA
[Iporpamma 1o XMMHM Ha YpPOBHE cCpeaHero ooOiiero oOpa3oBaHMs

pa3spabotana Ha ocHoBe DenmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHONW MPOTPAMMBI CpPEAHET0 001mero oOpa3oBaHUS
(®OIT COO), npencraBieHHbx B DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButenbctBa PO ot

29.05.2015 N2 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
NO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeloBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
o0yyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMeTra «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro OIpenesieHbl B
mporpaMme N0 XUMHU C Y4ETOM CHeuuPUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX weaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POjb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJOCTHOTO MPEJICTABIEHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.
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TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTajla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujareibHas, Kak HayKka BBICOKMX TEXHOJIOTMH HAalpaBi€HAa Ha pELICHHUE
r100anbHBIX MPOOJEM YCTOMYMBOILO pa3BUTHsI YEJNOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyvarolmuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBbI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMupoBaHa B MporpaMMe O XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YTIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUuecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111at0111el 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.
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Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMH COJICPKAHUS, HMEIOIIUMHU KYyJIbTYPOJIOTHUYECKUA H MNPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHU HayKamu, PacKpblBalOT €€ pPOJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHUS 3HAHUM, pENICHUS WHTEIUNICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepikanue yueOHOTO
npeaMera «XHUMHS» ~ JAaHHOTO  YpPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA IMYTEM OKCIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKke mpoleM cOepekeHUs YHEPTrEeTUUECKUX PECYPCOB, ChIPbS, CO3IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OOy4YaromMXcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHUCTBUWA, UMEKIIUX 0a30BO€ 3HAYEHUE A
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEero ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LEJIed H3YyYEeHUs MNpPEeAMETa HaIlpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCAa (POpMUpPOBAHME OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEISAMHU W3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisIIOTCSA:

« (¢opMuUpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUHM KaK  BaKHCHIICH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
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JeKaT KII0YEBbIEe MOHATHUSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOGHHUE SI3bIKa HAYKH, YCBOEHUE M IMOHHUMAHHME CYIIHOCTU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

« (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MMO3HAHMS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

+  pa3BUTHE YMEHMI U CIIOCOOOB JAESATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTAAETCA  MPEeArnovYTeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHMSIMH aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaMeTra «XUMHs») TOMHHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENIU U 3aJ]aui, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallHsIX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa AESITENbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe JJs OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYATbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHUU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAITUH XUMUYIECKOTO COIePIKAHNUS;

dbopMUpOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
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HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIEHUS K TPHUPOJEC W CBOEMY 3I0pPOBBIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON obOyacTu «EcTecTBeHHO-HAay4YHBIC
PEAMETHI.

OO611ee YucI0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUH, Ha 6a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHMHU

[IpeameT opraHnYecKOi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE B
MOJIy4eHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenuHenuid A. M. byTtieposa, e€ ocHOBHbIE MO0XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omosnorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COEIUHEHUW (CUCTeMaThyecKas) M TPUBHUAIbHBIE Ha3BaHUS
BAXHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BELIECTB, HAOMIOACHUE U
OMKCAaHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeTaH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakiuu 3amMelieHus] U TOpPEHUs), HAXOXIEHUE B TMPUPOJE, MOJIyYEHUE H

IIPUMCHCHHUC.
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AJIKEeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTWIEH U NPOINUJIEH —
IpOCTEHIIMe NPEACTABUTENN AaTKEHOB: (PU3WYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Ankanguensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: CTpoeHHE, BaKHEHIIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWMCTBA (pEakluu TUAPUPOBAHUS, raJOreHUPOBaHMs, THIpaTallly,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocra, cTpoeHue, (U3NYECKUE U XMMHUYECKHE CBOWMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBsI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAMICKAIIMUMH K
pPa3IMYHBIM KJIACCAM.

[IpupoagHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupomHblli ra3 W HOIyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUW, KaTAIMTUYECKH), muposn3. I[IpoayKTsl
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Heptp» u  «Yromp», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHUE 3THUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peakluuyd C aKTUBHBIMU METaJlJIaMHu,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
MeTajulaMM, KaueCTBEHHas peakiys Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIUKOJIS.
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®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKHE M XUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnerunibl U kemownwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIIMH ), TOJyUYECHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOoeHHEe, (PU3HUecKre U XMMHUYECKHE CBOICTBa (CBOICTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u mpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QHUPHl Kak TMPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponu3
CI0XHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupo. buomornueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus ~ YrieBOoAoB  (MOHO-, JHU- H
noyiucaxapubl). ['oKo3a — NpocTelimii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcusiom Menu(ll), oxucieHne ammuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruueckas poib. otocunte3. pykTo3a Kak U30MeP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmonuMepbl. CTpoeHue Kpaxmana H
Henono3bl. Pu3nueckue M XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAS PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
IpOBeJCHUE, HAOIIOJCHUE W OINUCAHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmemu(Il), B3aumopeicTBHE Kpaxmaya € HOJOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHl KaKk aM(pOTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIIOT (Ha MpuMepe IimuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.
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OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HX MPEBPAIICHUI:
HAOJI0/ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, IBETHHIC PEaKLUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNU, CPEAHSIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXIpPEeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYHIECTBIISETCA YEpPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiaccuuKalus, MNepruoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®duzuka: wMmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIJIEBOIBI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTH, OCHOBBI PAallMOHAJIBHOIO MHUTaHUS,
MOIOLIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dieMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.
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[Teprnonnueckuit 3akoH u llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOIUYECKOrO 3aKoHA U Ileprnonnyeckoil cucTeMbl
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M MepUojaM.
3HauyeHHE NMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BHAbl XUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTaimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomoponanas cBsi3b. BalleHTHOCTh. JEKTPOOTPHUIATEIHHOCTb.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEILIETKH.

[lonaTne o nucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuyeckass — peakiusa.  Krnaccudukamuss  XMMHUYECKHMX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHuUecKoe paBHOBecHue. @PaKTOpbI, BIMAKOIIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 3nekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMuueckux sneMeHToB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUuE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3I0KEHUE TTEPOKCHIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPENEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO WHIUWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3nyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKON pPEAKIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus
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Hemeramnel. Ilonoxenne HemeraiuioB B llepuomnueckon  cucreme
xumudeckux snemeHToB [[. . MenpaeneeBa ' 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HMX  COeOUHEHUH  (OKCHIIOB,
KHUCJIOPOJACOIEPKAITUX KACIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOume (usmdeckue cBoiicTBa MeTamioB. CriaBbl METaUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHUH, KaiWi, KaJIbIUH,
MarHuy, alflOMUHUH, [IUHK, XPOM, JKeJe30, MEJIb) U UX COCIMHEHUH.

OOmue cnocoObl MoxyyeHus: MeTauioB. lIpuMmeHenne meTamioB B ObITY U
TEXHUKE.

DKCINEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
U3y4YeHUE KOJUICKINMH «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJEHCTBUE TUJIPOKCHUIA AIIOMUHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOUIUX B PEAKIIMU BEIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEPHUAIOB: BAKHEHUIINE CTPOUTENBHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ya0OpeHus.

Xumus M 3I0pOBbE YEIIOBEKA: MpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.
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Peanuzamusi MeXOpeaIMETHBIX  CBsI3ed MpU  HM3yYEeHUM oOwmed u
HEopraHnyeckoil xumuu B 11 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIUXCS
CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTMPOBAHIE, U3MEPEHUE, SBIICHUE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHomoTHs: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTypIHsi, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEePHAIOB, CEIHCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PeE3yJibTaTaM OCBOCHHUS
OOy4arolMMHUCST MPOrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHSI» HA YPOBHE CPEOHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMY1E MOTHUBAIIMH K O0YyUCHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;
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TOTOBHOCTh M CIOCOOHOCTh OOYYalONUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
L€ U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJeaJaMUd POCCUUCKOT0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOINIMMHU  IpOIeccam
CaMOITO3HAHUSI, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
O0yJaroITIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
00y4Yaromuxcsl Mo peaanu3aiui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOLICHUSI K HWCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAyKHU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B TOJYYECHHU U TMOCICIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;
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TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U MOCTYIKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOJIroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHus C BEleCTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIHHOCTH;

MMOHUMAaHMUS [IEHHOCTU TIPaBWJ HHJIMBUIYAJbHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIECTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YyMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITCIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM TMPAKTHUUYECKUX 3ajad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJIacca, ITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YYEeHHUIO Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUUN 110 XUMUH;

YBOKEHUS K TPYY, JIIOJAM TPpyAa U pe3yjbTaTaM TPYJI0BOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYaTbHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

AKOJIOTHYECKH I1€JIeCO00pa3HOro OTHOIIEHUS K MPUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIOJB30BAHUS JIOCTMDKCHUM XHMUH IS
peLleHHsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON CpeJlie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMpUsITHBIE IKOJOTUYECKHUE
MOCJIEICTBUS MPEANPUHUMAECMBIX JTEUCTBUM U MIPEIOTBpAIIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTIbITA JeSITeIIbHOCTH AKOJIOTHYCCKOM HaIpaBJEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HWJEOJIOTHUH

xemodoouu;
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7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKHY;

NOHMMaHHA cCleUM(UKM XUMUU KaK HAayKd, OCO3HaHMA €€ poiau B
(OpMHUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeCTaBICHU 00 OKpYKAroIleM MHUpE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHMHM JUIsI COBPEMEHHOM
OUBWIM3AIMU: B €€ TyMaHUCTMYECKON HamNpaBICHHOCTH M BaXHOM pOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepHAIbHOMN KYJIBTYPHI, pEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, OOECIIEYEHUH YCJIOBUN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
N0JTy4yaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHUS SIBICHUN OKpPY)KaroIIero Mupa u
IPOUCXOAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOXYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
pelieHus: npo6yieM B peasIbHBIX )KU3HEHHBIX CUTYalINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMpephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaaIbHOM
JeSITEIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CcpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIS bopMHUpOBaHUS ~ MHPOBO33PECHUS oOydJaromxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKArOUINe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuPuKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUCTeMa, HayYHbIM (paKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHNE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);
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YHUBCPCAJIbHBIC yqe6HHe I[CfICTBPI?[ (HOSHaBaTeHBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATIBHON
TPaMOTHOCTH M COI[MAIbHON KOMITIETEHIIUN 00yUYaroIuXCs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHble Pe3yiabTaThl OTPAXaAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyallU3UPOBATH  MPoOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABICHHBIMU IEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH WX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUs (MHIAYKTUBHbBIC, J€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMBIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEHICHUU Y4YeOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEACTABICHUS /ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUHnii;

dbopMyIMpOBAThH IEJN U 3a/1a4U UCCIICIOBAHUS, UCTIOIh30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKIECHUIA;
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BJIQJIETh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEICHUSA
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHMS HAaOMIOAATh 33 XOJ0M
Iporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpUOOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOJOB ITO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHKAX WHMOpMaIruu (HAy4dHO-
NOMYyJsSipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MPEACTABIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSATHh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOM [JIi BBINOJIHEHUS Y4E€OHBIX  3a1a4
OIPEACIIEHHOTO THUIIA;

npuOOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA SA3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIel: TPUMEHATh MEXIpeAMeTHble ((usudyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJIsiAHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOI TeMbl B XOJ€E Majaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh  HAeH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C MPE3CHTAIMEH PpEe3yJIbTaTOB MO3HABATEIbHON ESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
M0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO I03HABATEIbHYIO
NeATEIbHOCTh, Ompenesnsis e€ Lenud W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
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BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHHs C Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
¥ CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMUSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTU, HEOOXOIUMOM JJIsl pEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTasi U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPONHBIN CcKeneT, (YyHKIHOHANbHAS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCJIOPOA U a30TCOJAEPKAIIUE COEAUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUST CTPOCHUS
opranuueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBax, COCTaBe, IOJY4YCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

chOpPMHPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOSHUSI U MIPEBpAIICHUN OpraHUUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMya OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX  PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WLIIOCTPAIlUU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;
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c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIC)KHOCTh HM3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKOb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJIII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT,  YMCHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ITWJICH, IMPOIMWICH, arleTHIICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAaHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHasl KUCJIOTa), MILTIOCTPUPOBATH TE€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WUJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEIIeHUuN B
KOHKPETHBIX JKW3HCHHBIX CHTYallMsIX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATh U BBHINOJHATh XUMHYECKHH
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
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THJIEHA M M3yYEeHHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYECKHX
BEIIECTB, JCHATypauus OENKOB NpHU HArpeBaHUM, LIBETHHIE PEakiuu OEIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIICCTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATH pPE3yIbTaThl
XAMHUYECKOTO DKCIIEPHUMEHTa B (opMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TONYy4aeMyK W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMUPOBAHHOCTh ~ YMEHHW  COONIONATh  TMpaBWiIa  JIKOJOTUYCCKHU
1eJIeCO00Pa3HOr0 TOBEACHUA B OBITY M TPYAOBOM JEATEIHHOCTH B HEIIX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, MoHMMas cMbica nokazartens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUSI W TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBICHUMU
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM 3JIEMEHT, aToM, M30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTUYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
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ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUM,
MHUPOBO33PEHUYECKHE 3HAHUSA, JISKALIME B OCHOBE IIOHMMAaHUS NPUYUHHOCTH M
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XApAaKTEPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHHMI HCHOIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKas, BOJAOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIleCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeAeaEHHOMY Kiaccy/Tpymie
COEIMHEHUH (IPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANMUECKOTO 3aKoHa /JI.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKHUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHMYECKMX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3HM MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolldX BEIIECTB, TEIJIOBOMY
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ahdexTy peaknuu, W3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJIATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKkXke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C UCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IpU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOII0IaTh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHUPOBATH W BBHINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIMil U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;
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cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIU, THTepHET U apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3EHUCTBHS HA )KUBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, IOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB W
XUMHUYECKUX SBJICHU;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XMMUYECKHX

dbopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
0 (uudpossbie)
pa3aesioB U TeM Kountpoabnbie IIpakTnueckue
Bcero oOpa3oBaTeJibHbIE
MPOrpaMMbl padoThI padoThI
pecypchl

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpeamer

OPraHUYeCKOu

xumuu. Teopus

1.1 CTPOECHUS 3

OpraHMYECKHUX

coeuHEHUN A.

M. bytneposa

Hroro no pazneny 3

Paspen 2. Yriesonopoabt
IIpenenbHble
2.1 YTIJIEBOAOPOIbI 2
— aJIKaHBbI

Henpenensueie
YTIIEBOJAOPOBL:
2.2 aJIKECHBI, 6 1
aJIKa/INEHBI,
AJIKAHBI

23 Apomartuyeckue 2

[okyMeHT co3aaH B anekTpoHHow copme. Ne 26 ot 01.09.2023. NcnonHutens: Hypees A.3. r'aﬂEKTPaHHbM
Ctpanuua 23 n3 36. CtpaHuua cosgara: 01.02.2024 09:50

=¥ TATAPCTAH



YIJIEBOJOPOIbI

IIpuponHsie

VCTOYHUKU
2.4 YIJIEBOAOPOIOB
U UX

nepepadoTka

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaepsxammue opranuyecKkue coe{uHeHus

3.1 Cnuptel. Genon 3
AJLIEruaml.
KapbonoBsie
32 KUCJIOTHL. 7 1
CoXHEIE
UpHI
3.3 YrieBosl 3 1
Wroro no pazneny 13
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
AMUHBI.
4.1 AMMHOKHCIIOTEHI. 3
benkxu
Uroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy IS pHbIE COCIUHEHUS
IInacTmaccel.
5.1 Kayuyku. 2
Bonokna
Hroro no pasaeny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB IIO
ITPOI'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmne
Ne (mn¢poBbie)
pa3aesioB M TeM Kourpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NpPOrpamMMbl padoThI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue
aTOMOB.
1.1 y 3
[lepuonnueckuii
3aKOH U
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[Tepuonnueckas
cucremMa
XUMUYECKUX
anemeHToB /[. U.
MenneneeBa
Crpoenue
BELIECTBA.
1.2 4
MHoroo6pa3ue
BEIIECTB
13 XuMHUecKue 6 1 1
peakiumn
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumMmusi
2.1 Meraiuibl 6 1
2.2 Hewmeramibl 9 1 1
CBs3b
’3 HEOPraHUYECKUX )
Y OPraHUYECKUX
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XuUMHUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO
34 2 3
YACOB IIO
[TPOI'PAMME
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
NO KonnyectBo 4yacos Jara DJIEKTPOHHBIE
uupposeie
n/ Tema ypoka Bcer Kontpoann IIpaktudec  m3yueH
o0pa3oBareinb
n 0 ble padoTbl  KHe padoTbl  us
HbI€ pecypchl
IIpenmer
OPraHUYeCKOU
| XUMHH, €€ 1
BO3HUKHOBEHUE,
pa3BuTHE U
3HAYCHHE
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Teopus crpoeHus
OpPraHN4YeCKuX
coenuHeHu A. M.
Bbytneposa, e€
OCHOBHBIC
MOJIOXKEHUS

IIpencrapienue o
Kiaccuukanum
OpraHUYECKUX
BEIIICCTB.
Howmenkiarypa
(cucremaTuyueckas)
U TPUBHAJILHBIC
HA3BaHUA
OpraHHYECKUX
BEIICCTB

AJKaHBI: cOCTaB U
CTpOEHUE,
TOMOJIOTHYCCKHUI
pan

MeraHn u 3Tad —
MpocTenIre
MIPEJCTaBUTEHN
aJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOMCTBA
DTUIICH U TTPOTUIICH
— mpocTennmne
peJICTaBUTENN
AJIKEHOB

IIpakTHueckas
pabora N2 1.
«Ilonyuenue
ATUJIEHA U U3yUYCHHE
€ro CBOMCTB»

10

AJKagueHsl.
byraguen-1,3 u
meTunoyraauen-1,3.
[Tonyuenue
CUHTETHYECKOTO
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpOEHMUH,
TOMOJIOTHUYECKUI
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11

pan. AuetusieH —
MPOCTEUIIIHI
MpEeACTaBUTEND
AJIKKHOB
Breraucnenus mo
YpPaBHEHUIO
XUMHYSCKOM
peakuu

12

13

ApeHbl: 6eH301 1
TOJYOJL.
TOKCUYHOCTH
apeHoB
I'enernueckas cBI3b
YTJIEBOJOPOOB,
MIPUHAJICKAIIUX K
Pa3IMYHBIM KJlaccam

14

[Tpuponnsie
UCTOYHUKHU
YIIIEBOIOPOOB:
IIPUPOJHBIN ra3 u
MOITYTHBIC
He(TsHBIC Ta3kbl,
HE(Th U MPOTYKTHI
e€ mepepaboTKu

15

IIpuponusie
VCTOYHUKU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
MOIMYTHBIE
He(TsHbIE ra3bl,
HE(PTb U MPOJYKThI
e€ nepepaboTKH

16

17

KonTponbHas
paborta 1o pazneny
«YTIIEeBOIOPOABD
[Ipenenbuble
OJIHOATOMHBIE
CIUPTHI: METAHOI U
ATAHOI.
Bonopoanas cBs3b

18

19

MHoroaroMHbIe
CIIAPTHI:
STUIICHTJINKOIb B
TJIAIEPUH
DeHOo: CTpOoEeHUE
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MOJICKYJIbI,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
npUMEHEHHE

20

21

AJLIEruam:
dbopmanbIerua u
areTaabIeru.
AneToH
OIHOOCHOBHEIC
npeebHbIe
KapOOHOBBIE
KHUCJIOTBI:
MypaBbUHAs U
YKCyCHas

22

[IpakTuueckas
pabora N2 2.
«CBoticTBa
pacTBOpa YKCYCHOM
KHCJIOTBI»

23

24

25

CreapuHoBas u
OJIEMHOBAs
KHUCJIOTHI, KaK
IpeJICTaBUTENN
BBICIIIAX
KapOOHOBBIX KHUCIIOT
Mputa kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOLIEE
JeUCTBUE

CrnosxHble 3¢upsl
KaK MPOU3BO/IHbBIE
KapOOHOBBIX
Kuciaot. ['maponns
CJIOKHBIX 3(pupoB

26

27

Kupsl: runponus,
MIPUMEHEHHUE,
Ononoruveckas
POJIb JKUPOB
YrneBoasl: cocTas,
KJaccuukanms.
Baxwueiimmue
MPEICTAaBUTEINH:
JII0K033, PPYKTO3a,
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caxapo3sa

28

Kpaxman n
LEJUII0JI03a KaK
IIPUPOJIHBIE
HOJIUMEPBI

29

30

31

32

KonTponbhas
paborta 1o pazaeny
«Kucnopoacoaepxa
I OPTraHUYECKHE
COCAUHEHHMS
AMMHBI: METHJIAMUH
Y aHWJINH
AMHMHOKHCIIOTHI KaK
amdoTepHbIe
OpraHUYECKHE
COEIMHEHMS, X
OHOJIOTUYECKOE
3HaueHue. IlenTumnl
benku xak
MIPUPOJTHBIC
BBICOKOMOJIEKYJISIPH
bI€ COEIMHEHHS

33

34

OCHOBHBIC TTOHATHS
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCTMHCHUN
OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUH.
IInactmacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34 2 2

11 KJIACC

NC

n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Jlara
Bce HU3yYeH

ro ble paboThl

Kontposasn IIpakTnuec
KHe padoTel s

DJIEeKTPOHHBIE
uupposeie
oOpa3oBareJib
Hble pecypchl

XUMHUYECKUN
SJIEMEHT. ATOM.
DNeKTpOHHAs
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KOH(UTrypauus
aTOMOB

Ilepuonnueckuii
3aKOH U
Ilepuonnueckas
CHUCTEMa XMMUYECKUX
2 snemenToB . U. 1
MenneneeBa, nx
CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
W3MECHEHUSI CBOMCTB
XUMHYECKUX
3JIEMEHTOB U UX
COCIMHEHUHN 10
rpyIIaM U MEepUOIaM.
3 3HaueHue 1
MEePUOIUYECKOTO
3aKOHA M CUCTEMBI
XUMHYECKHUX
sneMmenToB ..
MenneneeBa B
pPa3BUTHHU HAyKU
CrpoeHue BenecTna.
XuMuueckas CBs3b,

€€ BUIbl; MEXAHU3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DIEKTPOOTPULIATENbH
octb. CTeneHb
OKHCJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIUCTIEPCHBIX
cucreMax. MIcTUHHBIE
6 1 KOJUIOMIHBIE 1

pactBopbl. MaccoBast
JI0JIs1 BEIIECTBA B
pacTtBope
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Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHCHMI.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCcCOB

Knaccudukanms
XAMHUYECKHUX peaKui
B HEOPraHUYECKON U
OPraHUuYeCKOu
XUMHUHU. 3aKOH
COXpaHEHHUs MacChl
BEILECTB; 3aKOH
COXpaHEHHUs U
MIpEeBpalLCHUS
SHEPTUHU MpHU
XUMHUYECKHUX
peaKuusax

CKOpOCTh peakiuu.
OOpaTtuMbie peakIuu.
XuUMHUYECKOE
paBHOBecCHE

10

[TpakTiueckas pabota
NQ 1. «Bnusiaue
pa3IuYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHYECKOMN
peaKLmm»

11

12

DNEeKTPOTUTHYECKAS
JIACCOLMAIHS.
ITonsarue o
BOJIOPOTHOM
nokazatene (pH)
pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'mpponus
OpPTaHHYECKUX H
HEOPTaHHYECKUX
BEILIECTB
OKHCINTENHLHO-
BOCCTaHOBUTEJIbHBIE
peakmuu. [lonstue 06
AIIEKTPOIIN3E
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pacIuiaBoB U
pacTBOPOB COJIEH

13

KontponsHas padora
110 pa3aeiy
«Teopernueckue
OCHOBBI XUMUUN»

14

MeTtamiel, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XUMHYCCKUX
anemenTtoB /. U.
MenpaeneeBa u
0COOCHHOCTU
CTPOCHHUSI aTOMOB.
OO6mue puzndeckue
CBOIiCTBa METAIOB

15

16

17

CIu1aBel METAILIOB.
DIEKTPOXUMUYECKUN
PAL HAIPSDKEHUN
METAaJIJIOB
XUMHUYECKHUe
CBOICTBA BaXKHEHUIIINX
MeTaJuIoB (HATpHH,
KaJIni, KaJIbIIHH,
MarHuii, aTFOMUHHI)
U UX COeIUHEHUI
XuMH4decKkue
CBOMCTBA XpOMa,
MeIu U BX
COCIMHEHN N

18

19

20

XUMHYECKHe
CBOMCTBA LIMHKA,
JKele3a u ux
COE€IUHEHUI
[IpakTrueckas padota
NQ 2. "Pemienune
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeME
«MeTaimie»"
Hewmeramier, nx
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XUMHYECKUX
snemenTos /I. W.
MenpaeneeBa u
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0COOEHHOCTH
CTPOCHHS aTOMOB

21

22

dusnyeckue
CBOMCTBA
HEMETaJUIOB.
Aunnotponust
HEeMeTasuIoB (Ha
puMepe KUCiIoposa,
cepsl, hochopa u
yriepojia)
XuMH4YeCcKue
CBOICTBA I'aJIOr¢HOB,
Cephbl U UX
COCIMHEHUN

23

24

XUMHYECKHE
CBOMCTBa a30Ta,
docodpa u ux
COCIUHCHHI
XUMUYECKHUe
CBOIICTBA yTIJIepoja,
KPEMHHUSI I UX
COCIMHEHUN

25

26

27

28

[Ipumenenue
BaKHEHIIINX
HEMETAJIJIOB U UX
COE€IUHEHUI
0O0001eHnEe U
CHCTEMAaTH3allHs
3HAHUH 110 TEME
«HemeTamis».
Brraucnenus mo
YpaBHEHUSAM
XUMUYECKUX PeaKui
Y TEPMOXUMHUYECKHE
pacd€Thl
[IpakTuueckas pabora
NQ 3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
"HemeTtamnsr"
KonTponbnas pabota
0 TeMaM
«MeTamsl» u
«HemeTtammnny

29

Heopr AHUYCCKHE 1
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OpraHUYECKHE
KHCJIOTBI.
Heoprannueckue u
OpraHUYEeCKHe
OCHOBaHUS

AmdoTtepHbie
HEOPraHUYECKUE U
OpraHuYeCcKHue

30 COCUHCHHS. |
I'enernueckas cBI3b
HEOPTraHUYECKHUX U
OpraHUYECKUX

BCIICCTB

Ponp xumuu B
obecneueHn
9KOJIOTHYECKOH,
31  sHepreTuyeckou u 1
MUNIEBOU
0€30I1aCHOCTH,
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 06
00IINX HAayYHBIX
MPUHITUTIAX

32 1
IMPOMBIIIJIICHHOI'O
MMOJIYYCHHA
Ba)KHEHIITNX BCIICCTB
YenoBek B MHUpE
33 BeuecTB U 1
MaTepHUaliOB
14 XuMUs 1 310pOBbE 1
YCJIOBCKA
OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
[TPOI'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 26 ot 01.09.2023
Wuuumatop cornacoBanus: Hypees A.3. W.o. anpekTtopa
CornacoBanue nHnyumpoBaHo: 01.02.2024 09:50

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Hypees A.3. 01.02.2024 - 09:50
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