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ITosacauTEABPHAA 3aTIMCKA

IIporpamma o XUMHUM Ha YPOBHE CPEAHErO OOIEro oOpa3soBaHUA pa3pabOTaHa HAa OCHOBE
®epepanproro 3akona ot 29.12.2012 Ne 273-®3 «O6 oO6pasosannn B Poccutickoit Peaeparrum,
TPEOOBAHUI K PE3yAbTATAM OCBOEHHA (PEACPAABHON OOPa30BATEABHOI IIPOIPAMMBI CPEAHETO
obmero o6pasopanuA(@OIT COO), npeacraBreHHBIX B PDeAepaAbHOM IOCYAAPCTBEHHOM
obpazoBareapHOM craHAapre COO, ¢ yuérom Komnrenimn nperosaBanus y4eOHOIO IIpeAMeTa
«Xumua» B 00pa3oBaTEABHBIX OpraHusanuax Poccuiickoit Peaepariiy, peaAu3yrOImUX OCHOBHBIE
00pa3OBATEABHBIC IIPOIPAMMSBI, I OCHOBHBIX IOAOKeHUH «CTpaTernu pa3sBUTHA BOCIINTAHUA B
Poccniickoit ®eaepanmm Ha meproa A0 2025 ropa» (Pactmopsuxenne [Ipasureancrsa PO ot 29.05.
2015 Ne 996 - p.).

XuMus Ha YpOBHE YTAYOACHHOTO M3YYEHHA 3aHHMAET BAKHOE MECTO B CHCTEME €CTECTBEHHO-
HaygHOTO oOpasoBanusd yuaruxca 10—11 kaaccos. Msyuenue mpeamera, peaAn3yemMoe B yCAOBHAX
AuddepeHIIPOBAHHOTO, IPOPHUABHOTO obyueHp, IIPHU3BAHO obecrieauTh
00111e00Pa3OBATEABHYIO U OOINEKYABTYPHYIO IIOATOTOBKY BBIITYCKHHKOB IIKOABI, HEOOXOAHMYIO
AAS AAAIITALIAN UX K OBICTPO MEHAIOIIUMCS YCAOBHSAM 'KU3HI B COLIUYME, 4 TAKKE AAS IIPOAOAKCHUSA
00y9YeHHA B OPraHM3aIUAX PO ECCHOHAABHOIO OOPAa30BaHUA, B KOTOPHIX XUMUS ABAACTCA OAHOM
13 IIPUOPUTETHBIX AUCIIUAIIAMH.

B nporpammve 1o xXummm HazHAYeHHE IIpEAMETa «XHMHA» IIOAYYaeT ITOAPOOHYIO
MHTEPIPETAITUIO B COOTBETCTBHH C OCHOBOIOAararormumu  rnoaoxeauamu PIOC COO o
B3aMMOOOYCAOBAECHHOCTH IIEACH, COACP/KAHMA, PE3YABTATOB OOyYEHHA U TPEOOBAHUI K YPOBHIO
IIOATOTOBKH ~ BBITYCKHHKOB. (CBHACTEABCTBOM TOMY ABAAIOTCSH CACAYIOIIHE BBIITOAHfCMBIC
IIPOTPAMMO¥ ITO XUMHH (DYHKITHH:

- mHQOPMAIIMOHHO-METOAMYECKAA, PEAAH3AINA KOTOPOH OOECIEYMBACT IIOAYYCHHUE
IIPEACTABACHHA O IIEAAX, COAEPHKAHHUH, OOINEH CTPATEIMH OOYYEHUA, BOCIIUTAHHA U Pa3BUTHA
OOYYAFOITIXCA CPEACTBAMH IIPEAMETA, U3YIAEMOTIO B PAMKaX KOHKPETHOIO IPOHAL;

- OPraHHU3aIHMOHHO-IIAAHUPYIOMAA, KOTOPAfs IIPEAYCMATPHBACT OIPEACACHUE: IIPUHIIUIIOB
CTPYKTYPHUPOBAHUA H ITOCACAOBATEABHOCTH HM3YYECHUA YIEOHOIO MATEpHUAAd, KOAHYECTBEHHBIX U
KaYECTBEHHBIX €I0 XapaKTEePHUCTHK; ITOAXOAOB K (POPMHPOBAHUIO COAEPKATEABHOM OCHOBBI
KOHTPOAfl U OIEHKH OOpPa3OBATEABHBIX AOCTIKEHHII OOYYarOIMUXCA B pPaMKax HTOIOBOM
arrecTaruu B popmMe EANHOIO TOCYAAPCTBEHHOTO 9K3aMEHA 10 XHMHH.

[Iporpamma AAfl yTAYOAEHHOTO M3yYEHUA XUMHUU:

- YCTAHABAMBAET HMHBAPHAHTHOE IIPEAMETHOE COAEP/KAHHUE, ODA3ATEABHOE AAf H3YYCHUSA B
PaMKaX OTACABHBIX IIPOPUAEH, IIPEAYCMATPHUBAECT PACIPEACACHUE U CTPYKTYPHPOBAHHE €rO IIO
KAACCaM, OCHOBHBIM COAEP/KATEABHBIM AMHUSM/ PA3AEAAM

Kypca;

- AaéT IIPUMEPHOE PACIIPEACACHHE YIE€OHOIO BPEMEHH, PEKOMEHAYEMOIO AAA H3YUCHUS
OTACABHBIX TEM;

- IPEAAAraeT IPUMEPHYIO IIOCACAOBATEABHOCTh H3YYEHHA YIEOHOIO Mareprasa € yu&ToM
AOTHKH IIOCTPOEHHSA KypCa, BHYTPUIIPEAMETHBIX H MEKIIPEAMETHBIX CBA3CH;

- AA€T METOAMYECKYIO MHTEPIIPETAILINIO IIEACH U 3aAaY H3YICHHA IIPEAMETa HA YTAYOAEHHOM
YypOBHE C y4ETOM COBPEMEHHBIX IIPHOPHTETOB B CHCTEME CPEAHErO OOINEro oOpa3soBaHMI,
COACP/KATEABHOM  XaPAKTEPHUCTUKH  IIAAHHPYEMBIX  PE3YABTATOB  OCBOCHHA  OCHOBHOM
00pa30BATEABHON IIPOrPaMMBI CPEAHETO ODIIEro 0OpasoBaHUA (AMYHOCTHBIX, METAIIPEAMETHBIX,
IIPEAMETHBIX), a4 TaKKe C Yy4€TOM OCHOBHBIX BHAOB VYE€OHO-IIO3HABATEABHBIX ~ACHCTBHI

O6Y‘IaIOIHCFOCH II0 OCBOCHHIO COACPIKAHUA IIPCAMETA.



ITo Bcem HA3BAHHBIM ITO3HUITUAM B IIPOIPAMME IO XUMHUH IIPEAYCMOTPEHA ITPEEMCTBEHHOCTD C
OOyYEeHHEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIErO OOpasoBaHHA. 3a IIPEACAAMH YCTAHOBACHHOMN
IIPOrPAMMOM 10 XUMHHU OOA3ATEABHOH (MHBAPUAHTHOM) COCTABAAIOIIECH COAEP/KAHHUSA yICOHOTrO
rpeaMeTa «XHMHUM OCTAETCA BO3MOKHOCTH BBIOOPA €ro BAPHATHUBHON COCTABASIOINEH, KOTOpAs
AOAJKHA OIIPEACAATHCA B COOTBETCTBUN C HAIIPABACHHEM KOHKPETHOTO IIPOMUAA OOYICHNA.

B coorserctBum ¢ konnenryaababsME 1toAokeHnAMu PI'OC COO o HazHaYEeHUH IIPEAMETOB
0a30BOro U yrAyOAEHHOTO YpOBHEH B cucreMe AU(M@EPEHIINPOBAHHOIO OOYYEHHsA HA YPOBHE
CPEAHEro OOImero OOpa3sOBaHHA XUMHA Ha YPOBHE YIAYOACHHOIO H3YYCHHA HAIIPABACH Ha
PEAAHBAIIMIO IIPEEMCTBEHHOCTH C IIOCACAYFOIIUM 3TAITOM IIOAYYEHUA XUMHUYECKOIO 0Opa3oBaHusd
B PAMKAX M3YYEHHUA CIEIHAABHBIX €CTECTBEHHO-HAYYHBIX M XHMHYECKUX AUCIIUIIAMH B By3aX H
OPTraHU3AIUAX CPEAHErO PO ECCHOHAABHOIO 00pa3oBaHuA. B 910l cBA3M mM3ydeHHE IpeAMeTa
«XHUMHUA» OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha PACIINPEHUE U YTAYOACHHE TEOPETUYECKON U
IIPAKTHYECKON ITOATOTOBKH OOYYAOIIUXCSH, BBIOPABIIINX OIIPEACAEHHBIN IPO(PUAD OOyYICHHSA, B
TOM 9HCAE€ C IEPCHIEKTUBOM ITOCACAVIOIIETO IIOAYYEHUA XHMHYECKOTO OOpasoBaHHUA B
opraHu3anuAx IpodeccuonasbHOro oopasosanusa. Hapsaay ¢ stum, B cBere TpeboBannii PI'OC
COO K HAAHHPYEMBIM PE3YABTATAM OCBOEHHA (PEAECPAABHOI OOPa3OBATEABHON IIPOTPAMMBI
CPEAHETO ODIIEro 0OPa3oBAHMA U3YUEHHUE IIPEAMETA «XUMHA» OPHEHTUPOBAHO TAK/KE Ha PEIICHHE
33A29 BOCHHUTAHHUA M COIMAABHOIO Ppa3BUTHA OOydYarOIIUXcA, Ha (POPMHUPOBAHHE Yy HUX
OOINIEMHTEAAEKTYAABHBIX YMEHHUI, YMEHHH PAaIlMOHAAU3AIUN YIEOHOTO TPyAa M OOOOIIEHHBIX
CIOCODOB ACATEABHOCTH, HMEIOIINX MEKAUCIIUIIAMHAPHEI, HAAIIPEAMETHBII XapaKTep.

CocraBAsfoIuME  IIpeAMeTa «XUMHUS» Ha YPOBHE YIAYOACHHOTO U3YYEHHUS ABAAIOTCA
yrAyOAEHHBIE Kypchl — «Oprammgeckas xumua» n «OOImas um HeopraHmdeckas xumusm». [Ipn
OIIPEAECAEHUHU IIOAXOAOB K OTOOPY M CTPYKTYPHOH OpPraHH3AIlUU COAEPKAHHUSA 3TUX KypCOB B
IIporpamMme Mo XumMun 3a OCHOBY IpuHATH moAoxkeHus PI'OC COO o pasamdmax 6a30BOro u
YTAYOAEHHOTO YPOBHEN U3Y9ICHUA IIPEAMETA.

OcHoBy coaepxanmsa KypcoB «Opranmdeckas Xumuss» 1 «OOImas ¥ HeOPraHUdIecKas XUMHD
COCTABAfICT COBOKYITHOCTH IIPEAMETHBIX 3HAHHH H YMCHHN, OTHOCAIIHUXCA K Oa30BOMY YPOBHIO
HU3yYEHUA IIPEAMETA. DTa CUCTEMA 3HAHMI ITOAYYaeT OIPEACACHHOE TEOPETHIECKOE AOIIOAHEHHE,
ITO3BOASIFOITIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOABIIHE OOBEM (DAKTOAOTHYECKOIO MATEPHAAA.
Tak, Ha YrAyOAGHHOM YpOBHE H3YYEHHA IIPEAMETa OOECIIEYECHA BO3MOKHOCTD 3HAYUTEABHOIO
yBeAndeHUA OObEMA 3HAHUH O XMMHYECKUX YAEMEHTAX U CBOMCTBAX MX COCAHMHEHHII Ha OCHOBE
PACIITIPEHUA M YIAYOACHHSA IIPEACTABACHUI O CTPOEHHH BEINECTBA, XUMHYECKONW CBA3M W
3aKOHOMEPHOCTAX IIPOTEKAHUA PEAKIIHH, PACCMATPUBAEMBIX C TOYKH 3PEHUA XHUMHUYECKON
KHHETHKH U TepMOAnHamuku. Vsydenme mepmoamdeckoro saxona u Ilepumoamdeckoii cucremsr
XUMHYECKHX SAEMEHTOB OA3MPYeTCA HA COBPEMEHHBIX KBAHTOBOMEXAHHYECKHUX IIPEACTABACHUAX O
CTpOEHHUN ATOMA. XHUMUYECKasA CBA3b OOBACHACTCA C TOUYKH 3PEHUA SHEPICTUYECKUX HM3MEHEHUH
npu e€ oOpa3OBAHHHU U Pa3pyLICHUH, a TAKKE C TOYKH 3PEHHA MEXAaHH3MOB €€ 0OpasoBaHMUi.
Vsyuenue TUIIOB peakIiinii AOIIOAHACTCH (DOPMHUPOBAHHEM IIPEACTABACHUIT 0O 9ACKTPOXUMHYECKIX
ITPOITECCAX M IAEKTPOAU3E PACIIAABOB M PACTBOPOB BeIlecTs. B Kypce opranmyeckoil xumun mpu
PACCMOTPEHUH PEAKITMOHHON CITOCOOHOCTH COCAMHEHHUI YAEAAETCA 0COO0E BHUMAHHUE BOIIPOCAM
00 3AeKTPOHHBIX 3(PdEKTAX, O B3AUMHOM BAHAHUU ATOMOB B MOACGKYAAX M MEXaHU3MaX PEaKIIN.

Ocoboe 3HaYeHHE HMEET TO, YTO HA COAEP/KAHHE KYPCOB XHUMHH YIAYOAEHHOTO YPOBHA
M3YYIEHHA AAS KAACCOB OITPEACAEHHOTO IPOHAA (TAABHBIM OOPA30M HA X CTPYKTYPY M Xapakrep
AOITOAHEHHIT K OOIIEl CHCTEME IMPEAMETHBIX 3HAHMI) OKA3BIBAIOT BAUSAHIE CMEKHEIC ITPEAMETHL
Tax, HarpuMep, B COACPKAHUH IIPEAMETA AAS KAACCOB XUMHKO-(PU3HIECKOro IpoduAsi OOAbIIOE

3HAYEHHE OYAYT HMETh JAEMEHTHI Y4eOHOro marepmasa 110 obrmer xmmun. [Ipu nsydennn



IIPEAMETA B AAHHOM CAYYa€ aKIIEHT OYAET CACAAH Ha OOIIHOCTh METOAOB IIO3HAHHA, OOIITHOCTH
3aKOHOB U TEOPHI B XUMHH U B (PH3UKE: ATOMHO-MOAEKYAAPHAsA TEOPHUA (MOACKYAAPHAS TEOPUA B
dusnKe), 3aKOHBI COXPAHEHUA MACCHI M JHEPIUH, 3aKOHBI TEPMOAMHAMEKH, 3AECKTPOAH3A,
IPEACTABACHUA O CIPOEHUHU BEIIECTB U APYTOE.

B 1O e BpemA B COACpP/KAHHH IIPEAMETA AAA KAACCOB XHMHUKO-OHOAOIHYECKOIO IIPOMUAL
OOABIIINIT YACABHEBIN BEC OYACT HMETh OpPraHHYECKas XUMHA. B oToM caydae IpeAocTaBAsieTCs
BO3MOKHOCTb AAfl DOAEE OOCTOATEABHOTO PACCMOTPEHUSA XUMUYECKONH OPraHH3aIlNN KACTKH KaK
OMOAOIMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOAAT, K IIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTHI,
KaK AHIIIABL, OCAKH, YTAEBOABI, HYKACHHOBBIC KHCAOTHI U Apyrue. Ilpu aTom 3HaHHA O cocTaBe U
CBOMCTBAX IIPEACTABUTEACH OCHOBHBIX KAA4CCOB OPIaHMYECKHX BEIIECTB CAYKAT OCHOBOH AAA
M3yYEHUsA CYIITHOCTH IIPOLECCOB (DOTOCHHTE32, ABIXAHHA, ITUIEBAPEHU.

B maane dopMupoBaHna OCHOB HAYIHOTO MHPOBO33PEHHSA, OCBOCHUA OOIEHAYIHEIX METOAOB
IIO3HAHUA M OIBITA IIPAKTUYIECKOTO IIPUMEHEHHA HAYIHBIX 3HAHUN H3yYEHHE IIPEAMETa «XUMUMD
HAa YIAYOAGHHOM YpPOBHE OCHOBAHO Ha MEKIIPEAMETHBIX CBA3AX C YYEOHBIMH IIPEAMETaMH,
BXOAAIIIIMH B COCTaB IIPEAMETHBIX 0OAacTel «EcTecTBeHHO-Hay4dHbIE ITPEAMETH, «MaTemaTaka 1
nuadopmatakay 1 «PycCcKUil A3bIK U AUTEPATYPay».

[1pu m3ygennn ygeOHOro rnpeamera «XuMusm» Ha yrAy6AéHHOM YPOBHE TAKKE, KAK HA YPOBHE
OCHOBHOI'O M CPEAHEro OOIIero obpasopanusa (Ha 0A30BOM YPOBHE), 3aAadeil IIEPBOCTEIIEHHON
3HAYHMOCTH ABAAETCA (POPMUPOBAHHE OCHOB HAyKd XHMHU KaK OOAACTH COBPEMEHHOIO
€CTECTBO3HAHUSA, IPAKTHYECKOM AEATEABHOCTH YEAOBEKA M OAHOIO U3 KOMIIOHEHTOB MHPOBOM
KYABTYpBL Perrienne 1ol 3aAaum Ha YTAYOAEHHOM YPOBHE H3YYEHHA IIPEAMETA IIPEAIIOAATAET
PEAAN3AIINIO TAKUX IIEACH, KaK:

- (popMupoOBaHHE IPEACTABACHHUIT: O MATEPUAABHOM EAHHCTBE MHUPa, 3aKOHOMEPHOCTAX H
IIO3HABAEMOCTHU ABACHUI IIPUPOABI, O MECTE€ XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAYIIICH
POAH B ODECIIEIEHNN YCTOMUNBOIO PA3BUTHA YEAOBEUECTBA: B PEIICHIH IIPOOAEM 9KOAOTHYECKOH,
SHEPIeTUIECKON U IUITIEBOI OE30ITACHOCTH, B PA3BUTHUH MEAHIIIHBI, CO3AAHIH HOBBIX MATEPHAAOB,
HOBBIX HCTOYHUKOB JHEPIHH, B OOECIIEYCHUH PAIMOHAABHOIO IIPUPOAOIIOAB30OBAHUSA, B
dopMHPOBAHNN MHUPOBO33pEHHA U OOIIEH KYABTYPbI YEAOBEKa, 24 TaKKE O9KOAOTHYECKU
0OOCHOBAHHOTO OTHOIIIEHUA K CBOEMY 3A0POBBIO U IIPHPOAHOI CPEAE;

- OCBOCHHE CHUCTEMBI 3HAHUH, ACKAITTUX B OCHOBE XUMHYECKON COCTABASFOITIEN €CTECTBEHHO-
HAYYHOM KapTHUHBI MUPa: (DYHAAMEHTAABHBIX ITOHATHH, 3aKOHOB M TEOPHUH XHMHH, COBPEMEHHBIX
IIPEACTABACHHUII O CTPOECHHH BEIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOAEKYAAPHOM,
HAAMOAEKYAAPHOM, O TEPMOAMHAMHYECKAX M KHHETHYECKAX 3aKOHOMEPHOCTAX IIPOTEKAHUsA
XUMHUYECKHX PEAKIIHIH, O XUMHYIECKOM PaBHOBECHUH, PACTBOPAX M AUCIIEPCHBIX CHCTEMAX, 0O OOIIHIX
HAYYHBIX IPUHIIUIIAX XUMHIYECKOTO IIPOU3BOACTBA;

- (popMupoBaHHE y OOYUAFOIIUXCA OCO3HAHHOIO IIOHUMAHUA BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMHYECKUX 3HAHUU AAA OOBACHEHUA KAFOYEBBIX HACH U Hpo6AeM COBPEMEHHOM XHMHUH, AAL
OODBACHEHUA ¥ IIPOIHO3UPOBAHUA ABACHHUI, MMEIOINNX ECTECTBEHHO-HAYIHYIO IIPHPOAY;
IPAMOTHOIO PEIIEHHA IIPOOAEM, CBA3SAHHBIX C XUMHEH, IIPOIHO3UPOBAHUSA, AHAAU3A M OIEHKH C
IIO3UIIUH  9KOAOTMYECKON OE30IACHOCTH ITOCAGACTBHH OBITOBONM ¥ IIPOHM3BOACTBEHHOM
ACATEABHOCTH YEAOBEKA, CBA3AHHOM C XHMHYECKHM IIPOU3BOACTBOM, HCIIOAB3OBAHUEM U
11epepabOTKOI BEITIECTB;

- JIAYOAEHHE IIPEACTABACHHNM O HAYYHBIX METOAAX IIO3HAHHA, HEOOXOAHMBIX AAfA
HIPHOOPETEHHUA YMEHUH OPHEHTUPOBATHCA B MUPE BEIECTB U OOBACHEHHUA XUMHUIECKUAX ABACHHII,

HMCIOIIUX MECTO B HpI/IpOAC, B HpaKTI/IHGCKOﬁ ACATEABPHOCTH U HOBCCAHCBHOfI KU3HH.



B maame peasmsamumm IIEpPBOOYEPEAHBIX BOCIHTATCABHBIX M PAa3sBHBAIOINX (DYHKITHE
LIEAOCTHOI CHCTEMBI CPEAHErO OOIIEro OOpPa3OBAaHUA IIPU H3YYCHHH IIPEAMETa «XHUMHA» Ha
YTAYOAEHHOM YPOBHE OCOOYIO aKTYaABHOCTb IIPHOOPETAFOT TAKUE IIEAH U 3aAQYM, KaK:

- BOCIIHTAHHE YOEKAEHHOCTH B IIO3HABAEMOCTH ABACHHUI IIPHPOABI, YBAKEHHUA K IIPOIIECCY
TBOPYECTBA B OOAACTH TEOPETHYECKUX U IPHUKAAAHBIX HCCACAOBAHMI B XHUMHH, (DOPMHUpPOBAHHE
MHPOBO33PEHHA, COOTBETCTBYFOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUA HAYKH;

- PpasBUTHE MOTHBAIIMM K OOYYEHHIO M ITO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOAIO H
CaMOBOCITHTAHUIO HA OCHOBE YCBOEHUSA OOIIEYEAOBEUECKHUX I[IEHHOCTEH;

- pasBUTHE ITO3HABATEABHBIX HHTEPECOB, HHTEAACKTYAABHBIX M TBOPYECKHX CIIOCOOHOCTEH
obygaroruxcsa, (QOPMHUPOBAHHME Y HHUX CO3HATEABHOIO OTHOIIEHHA K CaMOOOPA3OBAHHIO M
HEIIPEPBIBHOMY OOPA30BAHUIO KAK YCAOBHIO YCIEIITHOH HPOQPECCHOHAABHON M OOIIECTBEHHON
ACATEABHOCTH, OTBETCTBEHHOIO OTHOIIECHHA K CBOEMY 3AOPOBBIO H IIOTPEOHOCTH B 3A0POBOM
obpase KU3HH;

- dopmupoBaHHe YMEHHI ¥ HaBBIKOB Pa3syMHOIO IIPHPOAOIIOAB3OBAHUSA, Pa3sBUTHE
SKOAOTHYECKOH KYABTYPbI, IIPHOOPETEHHE OIBITA OOIIECTBEHHO-IIOAE3HOW 3KOAOTHYECKOHN
AEATEABHOCTH.

[IpeacraBaennas mporpamma peasmsyerca B 10-11 xaaccax B 2024-2026 y4eOHBIX TIOAaX.
VpoBenb nsydeHus mmpeamMera — yrAyOAeHHBIH. TemaTudeckoe IMAAHUPOBAHHE PACCUYMUTAHO HA TPHU
y4eOHBIX 4aca B HEACAIO, 4TO cocraBasier 102 yuebHbIXx waca B ToA. OOIee YHCAO HYaCOB,
PEKOMEHAOBAHHBIX AAf U3YYEHHA XHMUHU HA YTAYOAeHHOM yposHe, — 204 gacos: B 10 kaacce — 102

uaca (3 uaca B HeaeAro0), B 11 kaacce — 102 gaca (3 gaca B HEeAEATO).

Coaeprxanue o0yueHHA
10 xaacc

Teopernyeckre 0CHOBBI OPraHUYECKOM XUMUU

[IpeamerT 1 3HAYECHHE OPraHUYECKON XUMHH, IIPEACTABACHIE O MHOTOOOPA3UU OPraHUIECKHIX
COCAMHCHIM.

DAEKTPOHHOE CTPOEHHE ATOMA YTAEPOAA: OCHOBHOE U BO30OYKAEHHOE cocToAHusA. BaseHTHbIE
BO3MOKHOCTH aTOMa YTAEPOAA. XUMHYECKA CBfA3b B OPraHHYECKUX COCAMHEHHAX. HIIBI
IHOPUAM3AIIMN ATOMHBIX OpPOHTaAEH yraepoAa. MexaHH3MBI O0Opa3OBaHUA KOBAACHTHOW CBA3H
(OOMEHHEBIIT B AOHOPHO-AKIIEITOPHBIN). THIIBI ITepeKpBIBAHUA ATOMHBIX OPOHTAACH, G- U T-CBA3H.
OamunapHas, ABOHHaA U TpoiiHad cBA3b. CIIOCOOBI paspbiBa CBA3EH B MOACKYAAX OPIaHHYECKUX
Beriects. [TorAarne o cBOOOAHOM pasuKase, HyKAeOpHAE U 9AEKTPOdHAE.

Teopuss crpoeHms opraHmdeckux coeanmHeHnii  A.M. DbyraepoBa u  coBpemenHBIC
IIPEACTABACHHA O CTPYKTYPE MOAEKYA. SHAYECHUE TEOPHH CTPOCHHUA OPraHMYECKUX COCAMHEHUIL.
Moaekyaspabie u  crpykrypubie  dopmyasl.  CrpykrypHble (POPMYABI PAa3AHYHBIX BHAOB!
pasBépHyTas, COKpamiéHHasA, ckeAerHad. Vsomepma. Buapl  msomepum:  crpykrypHad,
IIPOCTPAHCTBEHHAA. DAEKTPOHHBIE 3(PEEKTBI B  MOAEKYyAAX OPraHHYECKUX COCAMHEHHH
(MHAYKTUBHBIH B ME30MEPHBIN 3P EKTHI).

IIpeacraBaerue o kaaccudHUKAIHME OpraHUYecKux Berects. [loHATHE O (PYHKIMOHAABHON
rpymme. 'omoaorma. I'omoaormgeckne psabl. Cucremarmdaeckas HOMEHKAATYPA OPraHMYECKHX
coeanuenuii (IUPAC) u TpuBraAbHbBIC HA3BAHUA OTACABHBIX IIPEACTABUTEACH.

Ocobernoctn u KAacCHUKAIINA OPraHHYECKUX PEaKIIHIA. OKncAUTEABHO-

BOCCTAHOBHUTCABHBIC PCAKIINI B OpFaHI/I‘ICCKOfI XMMWH.



DKCIepUMEHTAABHBIE METOABI M3YUE€HUA BEIIECTB U UX IIPEBPAIeHHIT

OsHakoMAeHHE C OOpa3IaMH OPTAHMYECKUX BEIIECTB U MATEPHAAAME HA UX OCHOBE, OIIBITEI
ITO ITPEBPAIIEHUIO OPIrAaHUYECCKUX BEIECTB IIPU HAIPEBAHHUH (ITAABACHHUE, OOYITAMBAHUE U TOPEHIE),
KOHCTPYHPOBAHUE MOACAEH MOAEKYA OPTAHHMYECKUX BEIIICCTB.

YTrA€BOAOPOAEBI

Ankanbpl. ['omoAormaecknii psAA aAkaHOB, oOmmas OpMyAa, HOMEHKAATYPa M H30MEPHSL.
DAEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOAEKYA AAKAHOB, (P -THOPHAM3AIIUA ATOMHBIX
opOuTaAell YTAEpPOAQ, 0-CBA3b. Kongopmeper. Pusmaeckrie CBOMCTBA AAKAHOB.

XyMHYeckne CBOMCTBA AAKAHOB: PEAKIIMH 3aMEIICHHA, M30MEPHU3AINHU, ACTHAPHPOBAHMI,
IUKAU3AINAN, ITHPOAU3A, KPEKWUHTA, ropeHus. [Ipedcmasaene o mexarusme peaxyutl paduxanstozo
sameuyerus.

Haxomxaenne B mpupoae. CriocoOB ITOAYIEHHUSA U IIPUMEHEHUE AAKAHOB.

Inkaoaskamsr. Obmas dopmyasa, HOMEHKAATYpa 1 u3oMepua. OCOOEHHOCTH CTPOEHUSA H
XUMHYECKHX CBOHCTB MAABIX (IIHKAOIIPOIIAH, ILHUKAOOYTaH) M OOBIMHBIX (IIMKAOIICHTAH,
IIIKAOTEKCAH) IINKAOAAKAHOB. CIIOCOOBI IOAYYIECHHA U IIPUMEHECHHE IINKAOAAKAHOB.

Ankensl. ['omoAormaeckuii psA aAKeHOB, 0O0IIas POPMyAa, HOMEHKAATYPA. DAEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOEHNE MOAEKYA AAKEHOB, §f -THOPHAUSAIHA ATOMHBIX OPOHTAAEH YTAEPOAR,
o- u m-casn. CTpykTypHasg u reoMerpuyeckas (Huc-TpaHc-) mzomepusa. Pusmyeckne CBOICTBA
AAKEHOB. XHUMHYECKHE CBOMCTBA: PEAKIINH ITPUCOCAMHEHUSA, 3AMEIICHHA B X-TIOAOKEHHUE IIPH
ABOITHOM CBA3H, IOAUMEPH3IAIUH U OKUCACHUA. [ [pedemasaenue o mexarusme peakyuu .1exmpopunsiozo
npucoedurnenus. 1lpapuao MapkoBuukosa. KauectBeHHBIE peakiium Ha ABOHHYIO CBfA3b. CIIOCOOBI
ITOAYYEHHUA ¥ IPUMEHEHNE aAKEHOB.

Ankaamensl. Kaaccudpukanmsa aAkaAueHOB (CONPMAKEHHbBIE, U3OAUPOBAHHBIC, K)M)LIUPOEAiNbIE).
OcoOeHHOCTH SAEKTPOHHOIO CTPOCHHA U XUMHYECKHX CBOMCTB COIPAKEHHBIX AUEHOB, 1,2- 1 1,4-
npucoeannenue. [Toanvepusanusa conpsKEHHbIX AHEHOB. CIIOCOOBI ITOAYYEHUA U IIPUMEHEHHE
AAKAAIEHOB.

Aaxnaer. 'omMoAormaeckuil psAA aAKHHOB, OO0Imas (pOpMyAa, HOMEHKAATYPA H H30OMEPHS.
DAEKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOCHHE MOACKYA AAKHHOB, SHP-THOPHAM3AIMA ATOMHBIX
op6HTaAefi yraepoaa. Pusmdeckme CBOMCTBA AAKMHOB. XHUMHYECKHE CBOMCTBA: PEAKITHH
IIPUCOCAMHEHUA, AUMEPU3AIHH U TPUMEPU3AINH, OKUCACHHA. KHCAOTHBIE CBOWCTBA AAKHHOB,
HMMEIOIIIUX KOHIEBYIO TPOHHYIO CBf3b. KadecTBeHHBIE peakimuu Ha TPOMHYIO cBA3b. CIIOCOOBI
ITOAYYEHHA U IPUMEHEHNE AaAKHHOB.

ApomaTHdecKue yrAeBOAOPOABI (apeHsl). ['oMoAormyecknii psA apeHOB, obOmas (opmyAaa,
HOMEHKAQTypa U HU30MEPHA. DAEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOACKYABI OEH30AA.
Ipasuao  apomamuurocmu, npusmepsr  apomamuveckux  coeourernud. Prsmdaeckne CBOWCTBA aPEHOB.
Xummdgeckrne CBOHCTBA OEH30Aa U €IO TOMOAOIOB: PEAKITHH 3aMEIIEHHUA B OEH30ABHOM KOABIIE H
YJITAGBOAOPOAHOM  PAaAHKAaA€, PEAKINN IIPUCOCAHMHEHHSA, OKHCACHHE TI'OMOAOIOB OEH30AA.
IIpedemasaenne o mexarusme peaxyuil snexmpopunsrozo samenserus. IIpeacraBaeHIE 0O OPUEHTHPYIOIIEM
ACHCTBAN 3aMECTUTEACH B OCH30ABHOM KOABIIC Ha IIPUMEPE AAKHABHBIX PaAHKAAOB,
KapOOKCHUABHOH, THAPOKCHABHOH, aMHHO- M HHTPOIPYIIIBL, aTOMOB TaAoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOICTB ctupoaa. IToanvepnsanusa crupoaa. CriocoObI MOAYYEHHA U IIPUMEHEHHUE
APOMATHYECKHX YTAEBOAOPOAOB.

[Tpupoansrii ras. [Tonyrasie Hedrranee rassl. Hedprs u €€ mpoucxoxaenue. KameHHBIN yroAb
U IIPOAYKTHI €ro repepadbotku. CrrocoOsl mepepaboTku HeTH: IIEPETOHKA, KPEKHHT (TEPMIYECKHIH,
KATAAUTHYECKUI), pUOPMHUHT, IIHPOAHS3.

[Tpoaykrsl mepepadboTku HeTH, UX IIPUMEHEHHE B IIPOMBIIIIACHHOCTH U B OBITY.



I'eneTmaeckas cBA3b MEKAY PA3AMIHBIMUA KAACCAMU YTAEBOAOPOAOB.

DAEKTPOHHOE CTPOEHHE I'AAOI€HIIPOU3BOAHBIX YTAEBOAOPOAOB. Peakiinm 3amereHus raAoreHa
Ha TUAPOKCOTPYIIILY, HUmpozpynny, yuarozpynny, amurozpyniny.

AelictBe Ha TIaAOI€HIPOU3BOAHEIE BOAHOIO M CIHPTOBOIO  PacTBOpa  INEAOYH.
BsanmoaeiictBe AMTaAOreHaAKaHOB ¢ MarHueM u IUHKOM. [lomamue o memannoopeanuyeckux
coedunenusx. YICIIOAb30BaHME TAAOTEHIIPOU3BOAHBIX YTAEBOAOPOAOB B OBITY, TEXHUKE U IIPU CHHTE3E
OPTAHHYECKUX BEIIICCTB.

DKcriepruMeHTAABHBIE METOABI H3YyUE€HHA BEIIECTB U UX IPEeBPAIEHUN

Msyuenne pU3HIECKIX CBOMCTB YTAEBOAOPOAOB (PACTBOPUMOCTD), KAYECTBEHHBIX PEaKIIHH
YTAEBOAOPOAOB PAa3AMYIHBIX KAACCOB (OOECIIBEYMBAHHE OPOMHOM HAM HMOAHOM BOABI, PacTBOpa
IIEPMAHTAHATA KAAHSA, B3AUMOACIHCTBIE AI[CTUACHA C AMMHAYHBIM PacTBOpoM Ookcmaa cepedpa(l)),
KAYECTBCHHOE OOHAPYKEHHE YIAEPOAA M BOAOPOAA B OPraHMYECKUX BEIIECTBAX, IIOAYICHUE
STUACHA U U3y9IEHHUE €rO CBOICTB, O3HAKOMACHHE C KOAAeKIuAME «Hed e 11 «VTOABY, ¢ 0Opasmamu
ITAACTMACC, KAYIYKOB M PE3UHBI, MOACAHPOBAHHE MOAEKYA YTAEBOAOPOAOB B I'AAOI€HIIPOU3BOAHBIX
YTAEBOAOPOAOB.

Kucaopoacoaeprkaniye OpraHu9eCKHe COEAMHEHUA

[Ipeaeabnsie oanoaToMHBIE cTEPTEL. CTpOEHIE MOAEKYA (Ha IIPUMEPE METAHOAA U 9TAHOAQ).
I'omoAormgecknii  paA, o6mas  oOpMyAa, H3OMEPHA, HOMEHKAATYPA M KAACCH(DHKAIIHA.
®dusugeckne CBOMCTBA ITPEAEABHBIX OAHOATOMHBIX CHHPTOB. BOAOpOAHEIE CBA3M  MEKAY
MOAEKYAAMH CITHPTOB. XMMHUYECKAE CBOMCTBA: PEAKIINN 3AMEIICHUSA, ACTHAPATAIINH, OKUCACHN,
B3aUMOACHCTBHE C OPIaHUYECKHMU M HEOPIaHWYECKHMU KHCAOTAMH. KadecTBeHHas peakius Ha
OAHOATOMHBIE CITHPTBL AeHCTBHE 3TaHOAA M METAHOAA Ha oOpraHusM dYeAoBeka. CrrocoObr
ITOAYYEHHUA ¥ IPUMEHEHNE OAHOATOMHBIX CITHPTOB.

IIpocreie adpuper, HOMeHKAATYpa 1 m3oMepua. OcobeHHOCTH (DU3NYECKHX M XUMHYECKUX
CBOMCTB.

MHOTOATOMHBIE CIIPTHI — STHAEHTAMKOAD U TARIeprH. Pu3nmdeckre U XUMIYECKHE CBONCTBA!
PEAKIIMH 3aMEINCHHA, B3aUMOACHCTBHE C OPraHUYECCKUMH U HEOPIaHHYECKHIMU KHCAOTAMH,
KAYeCTBEHHASl PpEAKIUA Ha MHOTOATOMHBIC CIHUPTBL. [ Ipedemasaenue o  Mexanusme  peaxyurl
HyKaeogunsiozo samempenug. AeicTBue Ha opraHusM deaoBeka. CIIocoObI HOAYUEHHUA U IIPUMEHEHIE
MHOTOATOMHBIX CITHPTOB.

®enoa. CrpoeHHE MOAEKYABI, B3aUMHOE BAHAHHE THAPOKCOIPYIIIBI U OEH30ABHOIO AADA.
®usnueckue cBorictBa denora. OCOOEHHOCTH XHMUYECKHX CBOHCTB enora. KagecrBennrsie
peaknmu Ha denoa. Toxcmunocts denosa. CrocoOB HOAyYEHHA M IPHUMEHEHHE (peHOAA.
denoadopMarbACTHAHAA CMOAA.

KapOonuAbHBIE COEAMHEHHA — AABAECTHABL M KETOHBIL. DAEKTPOHHOE CTPOEHHUE KAPOOHHABHOM
rpyansl.  ['oMoAormyueckue pSABI AABAETHAOB M KETOHOB, oOImas Qopmyaa, H3OMepus u
HOMEHKAATypa. PHu3ndeckne CBOMCTBA AABACTUAOB U KETOHOB. XMMHYECKHE CBOMCTBA AABACTHAOB
U KETOHOB: peakiuu upucoeAunenud. [Ipedcmasaenue o Mmexanusme peakyuil  HyKAeoPuA6H020
npucoedurenus. (OKHCACHUE AABAECTHAOB, KaYECTBEHHBIE PEAKIMH Ha aAbACTHABL CrocoOsr
ITOAYYEHHUSA U IIPUMEHEHUE aABACTHAOB U KETOHOB.

OAHOOCHOBHBIE IIPEACABHBIE KAPOOHOBBIE KHUCAOTBL (OCOOEHHOCTH CTPOEHHA MOAEKYA
KapOOHOBBIX KUCAOT. Vzomepua u wHOMeHKAaTypa. Pusmdeckme CcBONCTBA OAHOOCHOBHBIX
IIPEACABHBIX KapOOHOBEIX KHCAOT. BOAOPOAHBIE CBA3H MEXAY MOAEKYAAMH KaPOOHOBBIX KHCAOT.
XuMuYeckre CBOMCTBA: KHCAOTHBIE CBOICTBA, peakiua 9TepU(DUKAIIUNH, PEAKIIHH C yIaCTHEM
YTAEBOAOPOAHOTO  pasnkasd. (OCOOEHHOCTH CBOWMCTB MypaBbHUHOH KHUCAOTHL llomAtme O

IIPOU3BOAHBIX KAPOOHOBBIX KHUCAOT — CAOXKHBIX 3(PUPAX, aHeudpudax, cajoceHaneudpudax, amudax,



numpusax. NMuoroobpasme KapOOHOBBIX KHCAOT. (OCOOEHHOCTH CBOHCTB HEIIPEACABHBIX U
APOMATHYECKAX KAPOOHOBBIX KHUCAOT, AHKAPOOHOBBIX KHCAOT, I'MAPOKCHKAPOOHOBBIX KHCAOT.
IIpeacraBureAn BBICIINX KapOOHOBBIX KHCAOT: CTCAPHHOBAfA, ITAABMUTHHOBAsf, OACHHOBAS,
AUHONe8aA, AUHONEH06aA KUCAOTEL. CIIOCOOBI IOAYICHHUSA U IIPUMEHEHIE KAPOOHOBBIX KUCAOT.

Caoxnbsie adpupsl. ['omorormgecknii psa, obmas (opmyaa, m3omMepus U HOMEHKAATYPA.
Dusmdaeckne ¥ XUMAYECKHE CBOMCTBA: THAPOAHU3 B KHCAOH H IIIEAOYHOU CPEAEC.

AKupsr. Crpoenne, dpusnydeckre U XUMHYECKHE CBOHCTBA JKHPOB: I'MAPOAU3 B KHCAOH H
meAO9HON cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COACP/KAIINX OCTATKH HEIIPEACABHBIX JKHPHDIX
KHCAOT. ZKupsl B mpupoae.

Mpirall Kak COAM BBICIIHX KAPOOHOBBIX KHCAOT, HX Moromee Aetictue. [lonamue o
cunmenmuseckux monuux cpedemeax (CMC).

OOrmmas  xapakTepuCTHKa YTA€BOAOB. Kaaccmdukarusa — yraeBoaoB  (MOHO-, AH- U
ITOAUCAXaPHUABL). MOHOCAXaPUABL TAIOKO32, DPYKTO3a, catakmosa, pubosa, dezoxcupubosa. Prusmaeckne
CBOMCTBA M HaXOKAeHUE B ipupoae. Porocunres. Onmuueckas usomepus. Kosvuamo-yennas maymomepus
Ha npumMepe MoAEK)AbL 2A10K03b1, HpoeKyun Xeyopea, a- u P-aromepesr ear0xo3sr. XAMUIECKAE CBOMCTBA
TAFOKO3BI: PEAKITUH C YIACTHEM CIHPTOBBIX M AABACTHMAHOM IPYIII, CITUPTOBOE M MOAOYHOKHCAOE
Oposxenue. [IprMeHeHne TATOKO3BL, € 3HAYCHHE B )KU3HEACATCABHOCTH OpraHu3Ma. AMCaXapHABL:
caxapos3a, MaAbTO3a M .ak/03a. BOCCTaHABAMBAIOIINE U HEBOCCTAHABAMBAIOIINE AHCAXaPHABL.
I'mapoans amcaxapuaos. Haxomxaenme B mpupose m npumeHeHme. lloAmcaxapuAbR: kpaxmaa,
TAMKOTEH M IeAAFOAO3a. CTpoeHme MaKpPOMOAEKYA KpaxXMaAd, TAMKOT€HA M  IIEAAFOAO3HL
(Dusugeckne CBOMCTBA KPaXMaAa M IIEAAFOAO3BI. XHMHYECKHE CBOICTBA KpaxXMmaAa: THAPOAHS,
KAYECTBEHHAS PEAKIUA C HOAOM. XHMHYECKHE CBONMCTBA ITIEAAFOAO3BI: THAPOAHS3, IOAYYECHHE
3upoB 11eAAFOAO3BL [ToHATHE 0O HCKYCCTBEHHBIX BOAOKHAX (BHCKO34, AIIECTATHBIN IIEAK).

DKCcrepruMeHTAABHBIE METOABI H3YyUE€HHA BEIIECTB U X IPEBPAIICHUI

PacTBOPHMOCTD Pa3AHMYHBIX CIIIPTOB B BOAE, B3ANMOAEHCTBIE 3TAHOAA C HATPUEM, OKUCACHIE
3THAOBOTO CITHPTA B AABAETHA Ha PACKAAEHHON MEAHOM IIPOBOAOKE, OKHCAEHHE STHAOBOIO CIIIPTA
AUXPOMATOM KaAHf (BO3MOKHO HCIIOAB30BAHHE BHACOMATEPHUAAOB), KAYECTBEHHBIC PEAKIIMH Ha
aAbAEruABI (¢ ruapokcuAom anammuacepeopa(l) u rmapokcuaom mean(ll)), peaknusa raunepuna c
ruapokcuaom MeAn(Il), xummmdgeckue cBOMCTBA PacTBOPa YKCYCHOM KHCAOTHI, B3aHMOAECHCTBHE
pactBopa raroko3sl ¢ ruapoxkcuaoM meAau(Il), BzammoaericTBme Kpaxmasa C HOAOM, pEIIEHHE
SKCIIEPUMEHTAABHBIX 33A29 IO TeMaMm «Crptel 1 peHOABD, «KapOonossie kucAoTsl. CAOKHBIE
apupsD.

A3zoTcoaeprkalye OpraHuIeCcKue COEAMHEHNA

AMMHBI — OPraHHYECKHE IPOU3BOAHBIC aMMuaka. Kaaccudurarus aMuHOB: aAn(aTHIecKue u
aApOMATHYECKHE; IIEPBUYHEIE, BTOpUYHbIe U Tpermdnbie. CTpoeHue MOAEKyA, oOrmad hopmyAa,
H30MEpHUsA, HOMEHKAATYpa M (PU3HYECKHE CBOMCTBA. XHUMHYECKOE CBOHCTBA aAU(ATHIECKUX
AMHHOB: OCHOBHBIE CBOMCTBA, aAKHAUPOBAHIE, B3AUMOACHCTBHE IIEPBUYHBIX AMHHOB C a30THUCTOH
KHCAOTOH. COAM AAKMAAMMOHHA.

AHUAMH — IIPEACTABUTEAb AMHHOB apoMmaTHdeckoro pasa. Crpoenme anumamna. Bsanmuoe
BAUSHHE IPYIII aTOMOB B MOAEKyA€ aHHAMHA. (OCOOEHHOCTH XMMHYECKHX CBOICTB aHHAMHA.
KagecrBennsie peakimu Ha aHuAMH. CIIOCOOBI HOAyYEHHA U IIPHMEHEHHE aAN(ATHIECKIX
aMuHOB. [loAygeHne aHnAMHA U3 HUTPOOECH30AA.

AmunoxucAoTel. Homenkaarypa n nsomepus. OTACABHBIE IIPEACTABUTEAN X-AMHHOKHICAOT:
TAUIIH, AAAHUH, DCHUAANAHUH, CCPUH, 2AYMAMUH06aA KUCA0ma, Au3uH, yucmeur. Onmuyeckas uomepus
amunoxucaom: D- u I-amuroxucioner. Pusmaeckue cBOMCTBA aMHHOKHCAOT. XHUMHYECKHE CBOMCTBA

AMHHOKHCAOT KaK aM(OTEPHBIX OPraHHYECKHX COCAMHEHUI, PEAKIUA ITOANKOHACHCAITHH,



00OpasoBaHUE IIEITHAHON CBA3U. broaormdeckoe sHadeHme aMHHOKHUCAOT. CHHTE3 H IHMAPOAN3
MEIITHAOB.

bBeakn kak nmpupoansie moaumepst. [lepBuynas, BTOpudHas U TPETHIHAA CTPYKTYPa OCAKOB.
XuMugeckre CBOMCTBA OEAKOB: THAPOAHS3, ACHATYPALUSA, KAYECTBEHHBIC PEAKIINN HA OCAKH.

[TorATHE 0O A30TCOAEPIKAIIUX TETEPOIIMKANTICCKUX COCAMHCHHUSIX.

[TupuMUAMHOBBIE M IIYPUHOBBIE OCHOBaHUA. HyKA€MHOBBIE KHCAOTBL COCTaB, CTPOCHHE U
OHOAOTrIYECKasl POAB.

DKcnepUMeHTAABHBIE METOABI H3yUY€HHU:A BEIIECTB M UX IIPEBPAIIICHUNA

PactBopenne OEAKOB B BOAE, ACHATYpAIlA OCAKOB IIPH HATPEBAHNM, IIBETHBIC PEAKIIMH HA
OCAKH, peIICHHE OSKCIEPUMEHTAABHBIX 32A29 II0 TEMaM «A30TCOACP/KAIIHE OPraHHYCCKHE
COCAMHECHU D U ((PaCHO3HaBaHI/IC OpraHI/I‘-ICCKI/IX COCAHHCHHﬁ)}.

BrIicokoMOAEKYyAAPHBIE COEATHEHUA

OcCHOBHBIE TIOHATHA XHMHH BBICOKOMOACKYAAPHBIX COCAHMHEHHII: MOHOMEp, IIOAHMED,
CTPYKTYPHOE 3BE€HO, CTEIICHb ITOAMMEPHU3AIINN, CPEAHAA MOACKYAApPHAA Macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOAGKYAAPHBIX ~COCAMHEHHH — IIOAUMEPH3AIud M  ITOAMKOHACHCAIIHA.
IIpeacTaBAeHIE O CTEPEOPETYASPHOCTH M HAAMOAEKYAAPHOH CTPYKTYPE ITOAHMMEPOB, 3aBUCHMOCTb
CBOMCTB IIOAUMEPOB OT UX MOAEKYAAPHOTO U HAAMOAEKYASPHOTO CTPOEHUS.

[Toanmepnsre mateprasbLlIracTmaccsl (IIOAHSTHAEH, ITOAMIIPOIIMACH, IOAUBUHHUAXAOPHA,
ITOAUCTHPOA, IIOAUMETHAMETAKPHAAT, IIOAUKAPOOHATHI, IOAUSTUACHTEPEdTAAAT). YV TUAUSAIHIA 1
1epepabOTKa IIAACTHKA.

DAACTOMEPBI:  HATYPAABHBI  KaydyK,  CHHTCTHYECKHE  Kaydyku  (OyTaAMEHOBBIH,
XAOPOIPEHOBBIN, H30OIIPEHOBLIN) U cu1ukos:. Pesnma.

Boaoxna: HarypaApHBIE (XAOIIOK, IIEPCTB, INEAK), HCKYCCTBEHHBIC (BHCKO3a, AIIETATHOE
BOAOKHO), CHHTETHYECKHE (KAIIPOH U AABCAH).

[ToAanmMeps! cienuaAbHOrO HazHadeHus (TePAOH, KEBAAP, SIACKTPOIIPOBOAAIIIIE IIOAUMEPHI,
OHopasAaraeMble IOAUMEPBHI).

DKCcrIepruMeHTAABHBIE METOABI M3YyUE€HHA BEIIECTB U X IPEBPAIICHUMI

OsnakoMAeHHE ¢ OOpasaMy IIPUPOAHBIX U HCKYCCTBEHHBIX BOAOKOH, ITAACTMACC, KAYIyKOB,
peIleHne SKCIEPUMEHTAABHBIX 3aAa4 110 TeMe «PacrosHaBaHue IIAaCTMACC 1 BOAOKOHY.

Pacuérusie 3apaun

HaxoxaeHHEe MOAEKYAAPHOIT (DOPMYABI OPraHHYECKOTO COECAMHEHUA IO MACCOBBIM AOASM
5AEMEHTOB, BXOAAIIUX B €rO COCTAaB, HAXOKACHHE MOAEKYAAPHOH (POPMYABI OPraHHYECKOIO
COCAMHEHHSA 110 Macce (0OBEMY) IIPOAYKTOB CrOPaHUsA, IO KOAMYECTBY BeIecTBa (Macce, OOBEMY)
IIPOAYKTOB PEAKIMM 1/HMAM HMCXOAHBIX BEIIECTB, YCTAHOBACHUC CTPYKTYPHOH (DOPMYABI
OPraHMYECKOIO BEIIECTBA HA OCHOBE €Ir0 XHMHUYECKHX CBOMCTB HAHM CIIOCOOOB IIOAYYCHHI,
OIIPEAEAEHUE AOAH BEIXOAQ IIPOAYKTA PEAKIIUU OT TEOPETHIECKH BO3MOKHOTIO.

MeoxkipeAMeTHBIE CBA3H

PeaAmsariusa MEKIIPEAMETHBIX CBA3CH HIPHU H3yYCHHH OpraHmdeckoil xummu B 10 kaacce
OCYIIIECTBASIETCA YEPE3 HCIOAB30BAHUE KAaK OOINMHMX ECTECTBEHHO-HAYYHBIX IIOHATHN, TaK WU
ITOHATHH, IIPUHATHIX B OTA€ABHBIX IIPEAMETAX €CTECTBEHHO-HAYIHOTO IIHKAQ.

OOrmue ecTeCTBEHHO-HAYYHbIE OHATHA: ABACHHUE, HAYIHBIN (DAKT, THIIOTE3d, TEOPHU, 3aKOH,
aHAAHW3, CHHTE3, KAaaccuHKanusd, HAOAIOACHUE, H3MEPEHHE, O9KCIIEPHMEHT, MOACAB,
MOAEAHPOBAHUE.

Dusuka: MaTepus, aTOM, SAEKTPOH, IPOTOH, HEUTPOH, MOAEKYAQ, SHEPIETUYECKUH YPOBEHD,
BEIIIECTBO, TEAO, OOBEM, ArpEraTHOE COCTOSHUE BEIECTBA, (PH3UICCKHE BEAUMYHHDI, CAMHHIIBI

M3MEPEHHSA, CKOPOCTD, SHEPTHA, MACCA.



Buoarorus: kaerka, opraHmsM, skocucrema, Omocdepa, METAOOAU3M, HACAEACTBEHHOCTD,
aBTOTPOMHBI H IeTepOTPOMHBI THUII IUTAHUA, OpoikeHHE, (DOTOCHHTE3, ABIXAHHE, OCAKH,
YTAEBOABL, KHUPbI, HYKACHHOBBIC KHCAOTHL, (DEPMEHTBHL.

I'eorpadus: TOAE3HBIE HCKOITAEMBIE, TOITAHBO.

TexXHOAOTHS: IHUIIEBBIE IIPOAYKTBI, OCHOBBI PAI[HOHAABHOIO IIMTAHUSA, MOIOIINE CPEACTBA,

MaTCPpHUAABI I3 UCKYCCTBCHHBIX I CHHTCTHUYICCKIX BOAOKOH.

11 xaacc

Teoperndyeckre 0CHOBBI XUMHU

Arom. CocTaB aTOMHBIX fIACp. XuMudeckuit aaemenT. VIsotomsr. Kopnycxyiaprosonrosod dyasusm,
odsodlcmeeritias npupoda nexmpona. CTpOEHHE SAEKTPOHHBIX OOOAOYEK aTOMOB, KBAHTOBBIE UHCAA.
DHepreTudeckre ypOBHH U IOAYpOBHH. AToMHBIE OpOmrtasu. Kaaccumdpukanmsa Xummdecknx
3AEMEHTOB (§-, p-, d-, -3 AEMEHTBI).

PacripeaeAeHHE 9AEKTPOHOB IIO ATOMHBIM OPOHTAAAM, #PUHINAII MHHHIMyMa SHEPIUM,
npuanun [Tayan, npasuso XyHAa. DAEKTPOHHBIE KOH(UIYPAITUH ATOMOB 3AEMEHTOB IIEPBOIO—
9YeTBEPTOrO IIEPHOAOB B OCHOBHOM M BO3OYKAEHHOM COCTOSHHH, IACKTPOHHBIE KOH(HIYPAITIH
nonoB. [lomArme 00  SHepruM  WMOHU3AIMM, SHEPIUU  CPOACTBA K  DAEKTPOHY.
DAEKTPOOTPHULIATEABHOCTB.

ITepuoamaeckuii 3akon u [ Tepuoandeckas cucrema xummdaecknx asementos AV, Menaeaeesa.
Ceasp nepmoamdeckoro 3akona u llepmoAmdeckoil CHCTEMBI XHMHUYECKHX 3JAEMEHTOB C
COBPEMEHHOM TEOPHEH CTPOEHUA ATOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsA CBOICTB XUMHYECKUX
5AEMEHTOB M OOPA3yEMBIX MMH IIPOCTBIX M CAOKHBIX BEIIECTB 110 IPYIIIAM H IIEPHOAAM. JHAYCHHUE
ITIEPHOAMYECKOTO 3aKOHA

AJ1. Menaeaeesa.

XuMudeckas CBA3b. BHABI XHMUYECKOH CBA3H: KOBAACHTHAf, HOHHAA, METAAAHMYCCKAA.
MexaHu3MBI OOpPa30BaHHUA KOBAACHTHON CBA3M: OOMEHHBIH U AOHOPHO-AKIIEIITOPHBIH. DHEPIus U
AAMHA CBA3H. [IOAAPHOCTB, HAIIPABAGHHOCTh M HACBIIIAEMOCTb KOBAaAGHTHOH cBfA3n. KparHbre
casn. Boaopoaras cBA3b. MeKMOAEKYAAPHBIE B3AMMOACHCTBHA.

BaaenTHOCTE M BaAeHTHBIE BO3MOKHOCTH aTOMOB. I ubpudusayus amommsix opbumasned. CAsb
SAEKTPOHHOH CTPYKTYPhI MOAEKYA C UX T€OMETPHYECKHM CTPOECHHEM (HA IIPUMEPE COCAMHEHHH
3AEMEHTOB BTOPOTO IIEPHOAQ).

[IpeacraBaeHEE O  KOMIAEKCHBIX  coeAmHeHHAX. (CoCraB — KOMIIAGKCHOIO — HOHA:
KOMITAEKCOOOPa30BaTeAb, AHUTAHABL Koopamnarmonnoe umcao. HomeHkAaTypa KOMITAGKCHBIX
CcoeAMHEHUIT. 3HAYEHNE KOMIIACKCHBIX COeAuHeHuIl. [ToHATHE O KOOPAMHAIIMOHHOI XUMHUU.

BermrectBa MOAEKYAPHOIO B HEMOAEKYASPHOTO CTPOEHHA. THIIBI KPUCTAAAMYIECKUX PEIIETOK
(CTPYKTYp) M CBOMCTBA BEIIIECTB.

[Tonsarue o aucnepcubix cucremax. Vcruaasle pactBopsl. [IpeacraBaeHne 0 KOAAOHAHBIX
pactBopax. CIrocOOBI BEIpaKEHUA KOHIIEHTPAIINN PACTBOPOB: MACCOBASA AOAA BEITIECTBA B PACTBOPE,
MOAfIpHAA KOHIeHTparus. Hacelmennsie u  HEHACHITIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucraarormapatsr.

Kaaccudpukanma n HOMEHKAATYpa HEOPraHHYECKUX BEINECTB. 1pHUBHAABHBIE HA3BAHUA
OTAEABHBIX IIPEACTABUTEACH HEOPTaHUIECKUX BEITIECTB.

Kaaccndukamus XUMHYIECKAX PEAKIUIl B HEOPraHUYIECKOH U OPraHMYECKON XHUMHH. 3aKOH
COXPAaHEHNsA MACCHI BEIIECTB; 3aKOH COXPAHEHHA MU IIPEBPAILCHHA SHEPIHH IIPH XUMHYECKUX

Ppeaxknmix. TenaoBbie S(I)(i)CKTbI XUMHYICCKHUX peammﬁ. TCpMOXI/IMI/I‘{CCKI/IC ypaBHCHI/IH.
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CKOpOCTh XHMUYECKOH peaknnu, e€ 3aBUCHMOCTD OT Pa3AHYHBIX (PaKTOpOB. I'oMorenHse u
rereporeHHele peakiun. KaTtaAus u KaTaAH3aTOPEL

OOpartuMble 1 HEOOPATHUMBIC PEAKIIHH. XUMHUYECKOe paBHOBecue. Kowemarma xumuyeckozo
pastroseciis. PakTOPEL, BAUAIOIINE HA IIOAOKECHIE XUMIHYECKOTO PABHOBECHSA: TEMIIEPATYPa, AABACHIE
U KOHIICHTPAIINH BEIIECTB, yaacTByromux B peakiun. [ Ipuunmm Ae [latease.

Daexrporntudeckas auccoruanus. CHABHBIE U CAAOBIE IACKTPOAHUTHL. CTEIIeHb AUCCOITHALIHH.
HMonnoe mpousseacHne BOABL. CpeAa BOAHBIX PACTBOPOB: KHCAOTHAS, HEHTPAABHASA, IIEAOYHAS.
Boaopoansrit moxasateas (pH) pactBopa. I'mapoaus coaeii. Peakirun noHHOTO 0OMEHA.

OxKHCANTEAPHO-BOCCTAHOBHTEABHBIC — peakmuu. Cremenb oxkucAeHHA. OKHCAUTEAD U
BOCCTAHOBHUTEAb. [Ipoliecchl OKHCAEHHA U BOCCTAHOBACHHA. DBa)KHEHIIHE OKHCAUTEAN U
BOCCTAHOBHTEAN. MeTOA 9AEKTPOHHOTO HOaAaHCa. DAEKTPOAU3 PACTBOPOB H PACIIAABOB BEIIIECCTB.

DKCcriepUMeHTAaABHBIE METOABI H3YUE€HHA BEIIECTB U UX IIPeBPaIeHUH

PazrokeHHE IEPOKCHAA BOAOPOAQ B IIPUCYTCTBHHU KATAAU3ATOPA, MOACAH KPHUCTAAAHMYECKHX
PEIIETOK, MPOBEACHUE PEAKIINI HOHHOTO OOMEHA, OIIPEACACHHE CPEABI PACTBOPOB C IIOMOIIIBIO
MHAUKATOPOB, M3yYCHHE BAUAHHA PA3AHMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECCKON PEAKIHH K
ITOAOKEHHE XHUMUYIECKOIO PaBHOBECHA.

Heopraanmueckaa xumma

[Toroxenume HemeraaroB B Ilepmoamdeckodt cucreme xmmmdeckux saemeHToB AL
MenaeaeeBa m  OCOOEHHOCTH CTpoeHHsA HX aToMOB. (Pusnmyeckme CBOMCTBA HEMETAAAOB.
AAAOTpOIIA HEMETAAAOB (Ha IIPUMEPE KUCAOPOAA, ceprl, hocdopa 1 yTAEPOA).

Boaopoa. Iloayuenne, dpusmyeckne M XHMUYECKHE CBOMCTBA: PEAKIIUN C METAAAAMHU K
HEMETAAAAMU, BOCCTAHOBHTEABHBIE CBOMCTBA. ['MAPUABL. Toniusneie saemermet.

I'arorensr. HaxoxaeHue B IPHPOAE, CIIOCOOBI HOAyYeHHSA, (DU3UIECKHE U XHMUYIECKUE
cBoiicTBa. ['aAOreHOBOAOPOABL BarkmedImme KHCAOPOACOAEPIKAIIINE COCAMHEHHA TI'aAOTCHOB.
AabopaTopHbIe U IIPOMBIIIIACHHBIE CIIOCOOH! ITOAYYeHUs raAoreHoB. [Iprumenenne raAOreHoB 1 uxX
COEAVMHEHIN.

Kucaopoa, 030H. AaOOpaTOpHBIE H IIPOMBIIIACHHBIE CIIOCOOBI IIOAYYCHHA KHCAOPOAA.
PuzryecKkre U XUMIYECKHE CBOUCTBA U IIPUMEHEHUE KICAOPOAA U 030HA. OKCHABL U IICPOKCHABL

Cepa. HaxoxaeHune B mpupoae, CriocoObI OAyYeHUs, (DU3HYECKUE U XUMHYECKIE CBOMCTBA.
Cepooaopoa, cyapduasr. Oxcua ceper (IV), okcua cepor (VI). Ceprucras n cepHas KHCAOTH M UX
coan. OcOOEHHOCTH CBOMCTB CEPHOM KUCAOTHL [Ipumenenne cepsl 1 €€ cOeAMHEHUI.

Asor. Haxoxaenue B mpupoae, ciocoOsr moAyueHus, (PU3NIECKHIE U XUMIYECKIE CBOMCTBA.
Ammnak, HETPHABL. OKCHABI a30Ta. A30THCTas M a30THAs KHUCAOTEI M UX coAu. OcobeHHOCTH
CBOMICTB 230THOM KHCAOTHL. [ Ipumenenne a3oTa n ero coeAnHeHHI.

A30THBIE YAOOPEHHA.

®ocdop. Haxomaenue B mpupoae, CIOCOOBI HOAyUeHHA, (PU3HYECKHE U XUMUYIECKHE
cporictBa. Pochuarr u dochun. Oxcuabr docdopa, dochopHas kmcaora m €€ COAM.
Meradocdopnas u mupodocdopHad KucAOTH, pocdopuctas u HGocdOpHOBATHCTAA KHCAOTHL.
[Ipumenenue docdopa 1 ero COEAMHEHUI.

®ocdopubre yaoOpeHus.

Vraepoa, HaxoxAeHEE B IIpupoAe. AAroTporHbe MoAudukannn. Pusmaeckre 1 XUMITIECKHe
CBOICTBA IIPOCTBIX BEIIECTB, 00pa3oBaHHBIX yraepoaoM. Oxcua yraepoaa(ll), okcua yraepoaa(IV),
YJIOABHAfl KHCAOTA M €€ COAM. AKTUBHPOBAHHBIH YIOAb, aacopOnmsa. Pyasepensi, rpadem,
yrAepoAHbIe HaHOTPYOkH. [lprMeneHme HpPOCTBIX BEIIECTB, OOPA30BAHHBIX YIAEPOAOM, H €rO

COEAHEHUN.
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Kpemumii. HaxoxAeHume B HpHUPOAE, CIIOCOOBI ITOAyYICHUA, (PUSHYECKHE H XHMUYECKHUC
cporictBa. Oxcua xpemuuA(IV), kpemHnesasa knucaora, cuAnkatel. [Iprvenenne xpemHHA U €ro
coeamHeHUI. CTEKAO, €I0 IOAYIEHHE, BUABI CTEKAA.

[Toaoxenne meranroB B Ileproanmdeckoil cucreme XHMHUYECKHX 3AeMeHTOB. OCOOEHHOCTH
CTPOEHHUSA SAEKTPOHHBIX OOOAOYEK aTOMOB METAAAOB. Pacnpocmparenue xumuneckux semenos-
Memannos 6 semrod kgpe. OOITHE PU3TIECKIE CBOMCTBA MeTaAAOB. IIpuMenenue MeTaAAOB B OBITY 1
TexHuke. CITAaBBI METAAAOB.

DACKTPOXUMHYECKAN PAA HAIPHKEHUNH METAAAOB. OOINMe CIIoCOOBI ITOAYYIECHHA METAAAOB!
THAPOMETAAAYPTHA, THPOMETAAAYPTHA, IACKTpOMETAAAYprus. [lomArme o KOppo3smm MeTaAAOB.
Cr1ocoOBI 32U THL OT KOPPO3UH.

OOmas xapakrepucTuka MeTaAAOB IA-rpymmer leproAnm<eckoil CHCTEMBI XHMHYECKHX
sremeHTOB. HaTpuil m kaAmit: mmoAydenue, pusmdeckne U XUMHYECKHAE CBOICTBA, IIPUMEHEHHE
IIPOCTHIX BEIIECTB M UX COCAMHECHHMIH.

OOmasn xapaxrepuctuka MeTaAAoB IIA-rpymmer IlepHOAHYECKOR CHCTEMBI XHMHYECKHX
5AE€MEHTOB. Maruuii u KaAbLIMIA: MOAyYeHHe, (DU3NIECKHE U XUMHYECKHE CBOMCTBA, IIPUMEHEHHE
IIPOCTBIX BEIECTB U UX COeAnHEHHH. ZKECTKOCTh BOABI B CITIOCOOBI €€ yCTpaHEeHU .

AAIOMHHHI: TOAyYeHHE, (DH3NYECKHE U XHMHUYECKHE CBOHCTBA, IIPUMEHEHHE IIPOCTOrO
BEIIECTBA U €rO COCAMHEHNN. AMQOTEpHBIE CBOMCTBA OKCHAA W THAPOKCHAQ AAFOMUHI,
THAPOKCOKOMITAEKCE AAFOMHHHUS.

OO01mas XapakTepuCTHKa METAAAOB IOOOYHBIX TOArpyII (b-rpyrn) Ileproardeckoit cuctemsr
XHUMHYECKHX SAEMEHTOB.

Pusugeckne M XUMHUYECKHE CBOMCTBA XPOMa M €ro COCAMHEHHH. OKCHUABI M THAPOKCHABI
xpoma(Il), xpoma(Ill) m xpoma(VI). Xpomatel m AMXpPOMATHI, HUX OKHCAHTEABHBIE CBONCTBA.
IToAyuenne n mprMEHEHHE XPOMA.

Pusugeckne ¥ XUMHYECKHE CBOMCTBA MaPraHIIA M €r0 COCAMHEHUI. Baneiime coeAnnenns
mapranna  (II), mapramma(IV), wmapramma(VI) wm wmapramma(VII). Ilepmanramar kaams, ero
OKHCAUTEABHBIE CBOMCTBA.

PDusugeckne 1 XUMUYECKHE CBOMCTBA Ke€A€3a U erO COeAMHEHUIH. OKCHABL, THAPOKCHABL B COAT
xeaesa(ll) m xeaesza(Ill). IToayuenne u nmpuMeHeHNE KeA€32 M €TO CIIAABOB.

Dusnyaeckne W XUMHYECKAE CBOMCTBA MeAH 1 e€ coeanmHeHHI. [loAyuenne m mpumenenme
MEAH U €€ COEATHEHUH.

[uHk: moAydenne, PU3NIECKHE U XUMHYECKIE CBOHCTBA. AMMOTEpHBIE CBOMCTBA OKCHAA U
THAPOKCHAA IINHKA, THAPOKCOKOMIIACKCHI ITUHKA. [ [prMenenne uHKa 1 €ro COeANHEHIH.

DKCrIepUMEHTAABHBIE METOABI H3YyUYE€HHA BEIIECTB U X IPEBPAIICHUMI

Msyuenne oOpasIioB HEMETAAAOB, ropeHne ceprl, dpocdopa, KeAe3a, MArHUA B KICAOPOAE,
HM3y9E€HNE KOAACKINH «MEeTaAABI M CIIAABBDY, B3AMMOAEHCTBHE ITIEAOYHBIX M ITIEAOYHO3EMEABHBIX
METAAAOB C BOAOH (BO3MOKHO HCIIOAB30OBAHIE

BHACOMATEPHAAOB), B3AMMOAEHCTBHE ITMHKA U JKEA€3a C PACTBOPAMH KHCAOT M ITIEAOYEH,
KaYeCTBEHHBIE PEAKIINN HAa HEOPraHUYECKHE aHUOHBI, KATHOH BOAOPOAA M KATHOHBI METAAAOB,
B3aHMOACHCTBAE THAPOKCHAOB AAFOMHUHHA U ITUHKA C PACTBOPAMHI KHCAOT U ITIEAOYCH, PEIIeHue
SKCIIEPUMEHTAABHBIX 33A249 110 TeMaM «larorensm, «Cepa u e€ coeanHeHuM, «A30T U docdop u
X COeAnHEHUMD), «MeTaAABI TAABHBIX ITOATPYIIID, «MeTaAABl TOOOYHBIX TIOATPYIIID.

Xyumusa u >KU3Hb

Poap xumum B OOeCIIeYeHHN YCTOWYHMBOIO PasBHTHA 4YeAOBedecTBa. [loHATHE O HAYIHBIX
METOAAX TTO3HAHHUA ¥ METOAOAOTHH HAYYHOTO MCCACAOBaHUA. HaydHble IPHHITNIIEI OpraHu3annm

XUMHYCCKOTO IIPOH3BOACTBA. HpOMbIH_I/\CHHBIC CITOCOOBI IIOAYYICHUA BAYKHCUIIINX BEIECTB (Ha
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IIPUMEPE IIPOM3BOACTBA AMMHAKa, CEPHOH KHCAOTBL, METAHOAQ). [IpOMbIIAeHHBIE CIOCOOBI
IIOAYYICHHUA METAAAOB M CIIAABOB. XHMHYECKOE 3aIPA3HEHHUE OKPYMKAIOIIEH CPEABl U €ro
rocAeacTBus. [Ipobaema 1epepaOOTKH OTXOAOB M IIOOOYHBIX IIPOAYKTOB. POAB XnMum B
00ECIIEYCHIH SHEPIeTHIECKON Oe3oracHOCTH. [ IpHHITHITE «3eAEHON XUMUID.

Xumus U 3AOpPOBBE UEAOBEKA. /\EKAPCTBEHHBIC CPEACTBA. [IpaBHmAa HCIIOAB3OBaHHSA
ACKAPCTBEHHBIX IIPEIapaToB. POAb XUMUU B Pa3BUTHN MEAUIINHBL

XuMus IUINA: OCHOBHBIE KOMIIOHEHTEI, ITHINEBBIE AOOaBKH. POAB XuMuu B oDecredeHHN
IIHIIEBOI OE30MACHOCTH.

Kocmernueckne u mapdromepusie cpeActBa. borroBas xummsA. [IpaBmaa  OesorracHoro
HCIIOAB30BAHUSA IIPEIIAPATOB OBITOBOH XHMMHH B IIOBCEAHEBHOM JKU3HIL.

XuMHA B CTPOUTEABCTBE: BAKHEHIIINE CTPOUTEABHBIC MATCPHAABI (IIEMEHT, OCTOH).

XumusA B CEABCKOM X03AHcTBe. OpraHUYecKre U MIHEPAABHBIE YAOOPEHNA.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEPHAABI, KPACKH, CTEKAO, KepaMuKa. MaTeprHaAbl AAf
snexkTporukn. HamorexmOAOrTIH.

PacuérHble 3apaun

Pacaérer: MacchI BerecTBa HAH OObEMA TA30B IO U3BECTHOMY KOAMYECTBY BEILIECTBA, MACCE HAU
00BEMY OAHOTO H3 YYACTBYIOIINX B PEAKIIMH BEIIECTB, MACCH (OOBEMA, KOAMYECTBA BEILICCTBA)
IIPOAYKTOB PEAKIIMM, €CAM OAHO M3 BCINECTB MMEET IIPHMECH, MAacChl (0OBEMA, KOAHMYECTBA
BEIIIECTBA) ITPOAYKTA PEAKIINN, €CAU OAHO M3 BEINECTB AAHO B BHAE PACTBOPA C OIPEACAEHHOMN
MacCOBOH AOACH paCTBOPEHHOIO BEITIECTBA, MACCOBOIT AOAH I MOAAPHON KOHIIEHTPAITH BEIIECTBA
B PACTBOPE, AOAU BBIXOAA ITPOAYKTA PEAKIIHH OT TEOPETUICCKH BO3ZMOMKHOIO.

MesxnpeAMeTHBIE CBA3HU

Peaamzarus MeKIPEAMETHBIX CBA3EH IIPH M3YYEHHH OOIIEil M HeopraHumdeckoi xumuun B 11
KAACCE OCYIIECTBAACTCA Y€PE3 MCIIOAB30BAHNE KAK OOIMMX €CTECTBCHHOHAYYHBIX ITOHATHH, TaK 1
ITOHATHUH, IIPUHATHIX B OTAGABHBIX IIPEAMETAX ECTECTBEHHOHAYIHOIO ITHKAA.

OOrmue ecTeCTBEHHO-HAYYIHbIE IOHATHA: ABACHHUE, HAYIHBIH (DAKT, THIIOTE3d, TEOPHU, 3aKOH,
AHAAHM3, CHHTE3, KAACCH(DUKALNA, IEPHOAMIHOCTb, HAOAIOACHHE, H3MEPCHHE, SKCIICPHMCHT,
MOAEAD, MOACAIPOBAHUE.

Pusnka: MaTepusa, MUKPOMHP, MAKPOMHUP, ATOM, 9ACKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIIH,
PaAHOAKTUBHOCTb, MOACKYAd, JHEPIETUYCCKUN YPOBEHB, BEIIECTBO, TEAO, OOBEM, arperaTHoe
COCTOSIHUE BEIIIECTBA, MACAABHBIN Ia3, (PU3HYECKUE BEANYHHBI, CANHNIIBI U3MEPEHUA, CKOPOCTH,
SHEPIHf, MacCa.

buoaorus:  kaerka, oprammsm, axocucrema, Omocdepa, METAOOAHM3M, MaKpO- H
MHKPOJACMCHTEL, OCAKH, JKHPBI, YIACBOABI, HYKACHHOBBIC KHCAOTHL, (DEPMEHTBI, TOPMOHBI,
KPYrOBOPOT BEIIIECTB U ITOTOK SHEPIUH B 9KOCHCTEMAX.

I'eorpacus: MUHEPAABL, TOPHBEIE IIOPOABL, IIOAE3HBIE HCKOITAEMBIE, TOIIAUBO, PECYPCHL.

TexXHOAOTHA: XHUMHUYECKas IIPOMBIIIIACHHOCTb, METAAAYPIHA, CTPOUTCABHBIC MATCPHAABL,
CEABCKOXO3fMCTBEHHOE  IIPOM3BOACTBO, IIHINEBAA  IIPOMBIIIACHHOCTb, (papMarieBTHIecKas
IIPOMBIIIIA€HHOCTb, IPOU3BOACTBO KOCMETHYECKHX IIPEIIAPATOB, IPOU3BOACTBO KOHCTPYKITHOHHBIX
MaTEePHAAOB, IACKTPOHHAA IIPOMBIIIIACHHOCTb, HAHOTEXHOAOTHI.

ITaanupyemblie pe3yAbTATHI OCBOCHUA IIPOIPAMMBI 110 XUMHU
Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHuA

AVYHOCTHBIE PE3yABTATEI

B coorBerctBHE € CHCTEMHO-AEATEABHOCTHBIM IIOAXOAOM B CTPYKTYPE AMYHOCTHBIX
PE3YABTATOB OCBOCHHA IIPEAMETA «XHUMHA» HA YPOBHE CPEAHEIO OOIIEro OOPa30BAHUA BHIACACHDI

CAGAVIOIIIE  COCTaBAAFOIIHE:  OCO3HAHHE  OOYYAFOIIMMHUCH  POCCHHCKOH  I'PaKAAHCKOM
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HACHTHYIHOCTH; TOTOBHOCTD K CAMOPA3BUTHIO, CAMOCTOATEABHOCTI B CAMOOIIPEACACHHIO; HAATIHE
MOTHBAIIMA K OOYYCHHIO; TIOTOBHOCTbP U CIIOCOOHOCTH OOYYarOIIUXCA PYKOBOACTBOBATBHCA
IPUHATBIME B OOIIECTBE IIPAaBUAAMH U HOPMAMH IIOBEACHHSA; HAAUYHE IIPABOCO3HAHUSA,
9KOAOTHYECKOH KyABTYPHBI; CIIOCOOHOCTD CTABUTH IIEAU U CTPOUTH KH3HCHHBIC ITAAHBL

AwmgaHOCTHBIE PE3YABTATEL  OCBOCHUSA IIPEAMETA «Xumus» OTPAKAIOT
cpOPMHPOBAHHOCTD  OIIBITA ITO3HABATEABHOI u IIPAKTHIECKOHN ACATEABHOCTH
OOYYAIOIIHUXCA B IIPOIIECCE PEAAU3ALINH OOPA30BATCABHON ACATEABHOCTH.

AMYIHOCTHBIE PE3YABTATEL OCBOCHHA IIPEAMETA «XHMUA» OTPAKAIOT CHOPMHPOBAHHOCTD
OIIBITA ITO3HABATEABHOH U IIPAKTUYECKON ACATEABHOCTH OOYYAIOIIHUXCH B IIPOILECCE PEAAU3ALIII
00pa3OBATEABHON ACATEABHOCTH, B TOM YHCAE B YACTH:

1) rpa’KAaHCKOTrO BOCIIMTAHUA:

- OCO3HAHHA OOYYAIOIIUMUCH CBOHX KOHCTHTYIIHOHHBIX IIPaB M OOA3AHHOCTEH, YBAXKCHUA K
3aKOHY U IIPABOIIOPSAKY; IIPEACTABACHHA O COLMAABHBIX HOPMAX MU IIPABHAAX MEKAMIHOCTHBIX
OTHOIIICHUH B KOAACKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEABHOCTH IIPH CO3AAHHNN YYCOHBIX IIPOCKTOB,
pereHuy  yUeOHBIX M IIO3HABATEABHBIX 33AaY, BBIIOAHEHHH XHMHIYECKUX OSKCIIEPHMEHTOB;
CHOCO6HOCTH IIOHUMATH M HPI/IHI/IMaTb MOTHBBI, HaMCpCHI/IH, AOI‘I/IKY 1 apryMeHTbI ApyFI/IX HpI/I
AHAAH3E PA3AIYHBIX BUAOB YICOHON ACATEABHOCTH;

2) maTPUOTHYIECKOI0 BOCIIUTAHUA:

- IEHHOCTHOT'O OTHOIIEHUA K HCTOPUYECKOMY M HAYYHOMY HACACAHIO OTEYECTBEHHOMN XHMUL;
VBKCHUA K IIPOIIECCY TBOPYECTBA B OOAACTH TCOPHH H IIPAKTHYECKOTO IIPHAOMKCHUSA XHMUL,
OCO3HAHHUS TOTO, YTO AAHHBIE HAYKH €CTh PE3YABTAT AAHTEABHBIX HAOAFOACHUM, KPOIIOTAHMBBIX
SKCIEPUMEHTAABHBIX IIOHCKOB, ITOCTOSIHHOIO TPyAa VY€HBIX M IPAKTHKOB; HHTEpeca M
ITO3HABATEABHBIX MOTHBOB B IIOAYYCHUN M IIOCACAYIOIIEM aHAAHM3EC HH(OPMAIIHMH O IEPEAOBBIX
AOCTIKEHHUAX COBPEMEHHOH OTEYECTBEHHOM XM

3) AyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

- HPaBCTBEHHOTO CO3HAHMSA, ITHICCKOTO IIOBEACHUS;

- CIOCOOHOCTH OLICHMBATH CHUTYAIIMH, CBA3AHHBIC C XUMHYCCKIMH ABACHUAMH, U IIPUHAMATH
OCO3HAHHBIE PEINEHUA, OPUEHTHPYACH HA MOPAABHO-HPABCTBEHHBIE HOPMBI H IICHHOCTH;
TOTOBHOCTH OLICHUBATH CBOE IIOBEACHHE U IIOCTYIIKM CBOUX TOBAPHIIEH C ITO3ULINN HPABCTBCHHBIX
1 IIPABOBBIX HOPM U C YIETOM OCO3HAHHSA ITOCACACTBHH ITOCTYIIKOB;

4) dpopMHupOBaHUA KYABTYPBI 3A0POBBA:

- IIOHHMaHHUA IIEHHOCTEH 3AOPOBOIO M 0OE30IIaCHOrO 00pas3a KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUA K COOCTBEHHOMY (PH3HYECKOMY H IICHXHYECKOMY 3AOPOBBIO;
CODAFOAEHUSA IPABHA OE30ITACHOIO OOPAIIEHHUA C BEIECTBAMU B OBITY, IIOBCCAHEBHON JKH3HU, B
TPYAOBOH ACATEABHOCTH;

- HIOHUMAHUA IIEHHOCTH IIPABUA HHAUBHAYAABHOIO I KOAACKTHBHOTO OE30IIACHOIO ITOBEACHIA
B CHTYALINAX, YTPOKAFOIIUX 3AOPOBBIO U KU3HH AFOACH;

- OCO3HAHHUA IIOCACACTBHI M HEIPHATUA BPEAHBIX IIPHBBIYEK (YHOTPEOACHUA AAKOTOAM,
HAPKOTHKOB, KyPEHU);

5) TpyAoBoOro Bocmmranm:

- KOMMYHHKATHBHOM KOMIICTEHTHOCTH B y94€OHO-HCCACAOBATEABCKON  ACATEABHOCTH,
OOIIECTBEHHO ITOAC3HOMH, TBOPYECKON U APYTHX BHAAX ACATEABHOCTH;

- VCTAaHOBKM Ha AaKTUBHOE VY4aCTHE B PEIICHHH IIPAKTUYECKHX 33Aa94 COIIMAABHOI

HaHpaBACHHOCTH (B paMKax CBOCTIO KAacCcCa, I_[IKOAI)I);
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- HHTEPECA K IIPAKTUYIECKOMY H3YIEHUIO IIPOGECCHI PA3AHIHOIO POAA, B TOM YHCAE Ha OCHOBE
IIPUMEHEHHUSA IIPEAMETHBIX 3HAHNI 110 XHMUU;

- VBUKCHHUA K TPYAY, AIOAAM TPYAA U PE3YABTATAM TPYAOBOH ACATEABHOCTH; FOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HHAHUBHAYAABHOM TPACKTOPHUH OOpasoBaHusA, OyAyied npodeccun u
peaAnsanuy COOCTBEHHBIX KU3HECHHBIX IIAAHOB C YIETOM AMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH
K XUMHH, THTEPECOB U IOTPEOHOCTEH OOIIIeCTBa;

6) 5KOAOIHY€CKOr0 BOCIIUTAHUA:

- BKOAOIHMYECKH IIEACCOOOPA3HOIO OTHOIIEHHUA K IIPUPOAC KAK HMCTOYHUKY CYIIECTBOBAHUA
’KU3HI Ha 3eMAE; TOHUMAHHUA TAODAABHOIO XaPaKTEPa 9KOAOTHIECKUAX IIPOOAEM, BAUAHISA

9KOHOMIYECKHX IIPOIIECCOB HA COCTOSHUE IIPUPOAHON U COITHAABHOM CPEAH;

- OCO3HAHMA HEOOXOAUMOCTH HCIIOAB30BAHUA AOCTIDKCHHH XHMUN AASl PEIICHUA BOIIPOCOB
PALIHOHAABHOTO IIPHPOAOIOAB3OBAHUSA; AKTUBHOTO HEIPUATHA ACHCTBUN, IPHUHOCAIIUX BPEA
OKPYIKAIOIIEH IIPUPOAHOH CPEAE, YMEHUA IIPOTHO3HUPOBATH HEOAATOIIPHATHBIC 5KOAOTHYECKUE
ITOCACACTBHSA IIPEAIIPHHHUMACMBEIX ACHCTBHI UM IPEAOTBPAINATh HX; HAANYHA Pa3BHTOIO
SKOAOTMYECKOTO MBIIIACHHSA, 9KOAOTHIECKOH KYABTYPBI, OIIBITA ACATEABHOCTH 3KOAOTHYCCKON
HAIIPAaBACHHOCTH, YMEHHA PYKOBOACTBOBATHCA HMH B IIO3HABATEABHOM, KOMMYHHKATHBHON M
COLIMAABHOMH IPAKTHKE, CIIOCOOHOCTH U YMEHHA aKTHBHO IIPOTHBOCTOATH HACOAOrHH Xemodoonmy;

7) 1IEHHOCTH HAyYHOI'O IIO3HAHUA:

- MHPOBO33PEHHA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pasBHTHA HAyKd U
OOITIECTBEHHOM IIPAKTHKI;

- HOHMMAHWA CHENM(DUKH XUMHH KAaK HAyKH, OCO3HaHHA ¢ poAH B (DOPMHPOBAHHM
PALIMOHAABHOIO HAYYHOTO MBIIIIACHHSA, CO3AAHHH IIEAOCTHOTO IIPEACTABACHUA OO OKPY/KAIOIIEM
MHpPE KaK O EAMHCTBE IIPUPOABI M YEAOBEKA, B IIO3HAHHH IIPUPOAHBIX 3aKOHOMEPHOCTEH M
perreHnN IPOOAEM COXPAHECHUSA IIPUPOAHOIO PABHOBECHS; YOSKAEHHOCTH B OCOOOH 3HAYMMOCTH
XUMHH AASl COBPEMEHHOH IIUBUAU3AIMH: B €€ 'YMAHUCTHYECKOH HAIIPABACHHOCTU U BAKHOH POAN
B CO3AAHHH HOBOW 023bI MATEPHAABHOIT KYABTYPHI, B PEIIEHIH I'AOOAABHBIX IIPOOAEM YCTOHYIHBOIO
Pa3BUTHA YEAOBEYECTBA — CHIPbEBOI, SHEPIeTHYECCKOM, IINIIIEBOH 1 9KOAOTUYECKOI OE30IIaCHOCTH,
B PasBHTHN MCAHLIMHBL, OOECIICUCHUHN YCAOBHH YCIICIITHOIO TPYAA M SKOAOIMYECKH KOM(OPTHOM
’KI3HH KAKAOTO YAEHA OOINECTBA; €CTECTBEHHO-HAYYHON I'PAMOTHOCTH: ITOHUMAHUA CYIITHOCTH
METOAOB IIO3HAHMSA, HCIOAB3YEMBIX B CCTECTBCHHBIX HAYKAX, CIIOCOOHOCTH HCIIOAB30OBATDH
ITOAYYIAEMbIC 3HAHUA AAA AHAAM3A U OOBACHCHHSA ABACHHI OKPYKAFOIIEIO MHUPA M IIPOHCXOAALIIX
B HEM HM3MEHEHHH, YMEHUA ACAATH OOOCHOBAHHBIC 3aKAIOYEHHA HA OCHOBE HAYYIHBIX (DAKTOB H
HMMEIOIIUXCA AAHHBIX C IIEABIO IIOAYICHHA AOCTOBEPHEIX BBIBOAOB; CITOCOOHOCTH CAMOCTOSTEABHO
HCIIOAB30BATh XUMUYCCKUC 3HAHUA AAA PEIICHUA IPOOAEM B PEAABHBIX KU3HECHHBIX CHTYALIHAX;
HHTEpPEeCa K IIO3HAHUIO, HCCACAOBATEABCKOI ACATEABHOCTH;

- TOTOBHOCTH H CIIOCOOHOCTH K HEIIPEPHIBHOMY OOPa30BAHUIO M CAMOOOPA3OBAHHIO, K
AKTHBHOMY IIOAYYCHHIO HOBBIX 3HAHUI ITO XUMHH B COOTBETCTBUH C )KU3HEHHBIMU IOTPEOHOCTAMIE,

- I/IHTCPCCH K OCODEHHOCTAM prAa B paSAI/I"IHbIX CCpCan HpO(peCCHOHaAbHOfI ACATEABHOCTH.

MeTranpeAMeTHBIE PE3YABTATHI
MerarpeAMETHBIE PE3YABTATEL OCBOCHHSA IIPOrPAMMBI I10 XUMHUH Ha YPOBHE CPEAHETO ODIIIEro
00pa30BaHUA BKAFOYAFOT:
- 3HaYUMble AAA (DOPMUPOBAHUA MHUPOBO33PEHHUA OOYYAIOIINXCA MEKAUCITUIIAMHAPHbIE
(MEKIIPEAMETHBIE) OOIIIEHAYIHBIC IIOHATHSA, OTPAMKAIOIINE [IEAOCTHOCTh HAYIHON KAPTUHBI MUPA U

CHCHI/ICpI/IKy METOAOB IIO3HAHHUA, HCIIOAB3YEMBIX B CCTCCTBCHHBIX HAYKaX (MaTCpI/IH, BCITICCTBO,
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3HeprusA, ABAECHHE, IPOIECC, CHCTEMA, HAYYHBIH (DaKT, IIPUHITUIL, I'MIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPU, HCCACAOBAHIE, HADAIOACHIE, H3MEPEHNUE, IKCIIEPUMEHT H APYIHE);

- YVHHBEPCAABHBIC YICOHBIEC ACHCTBHA (IIO3HABATEABHBIC, KOMMYHHKATHBHBIC, PEIYAATHBHBIC),
obecriequBarorne popmMupoBaHue (PYHKIIMOHAABHON IPAMOTHOCTH H COIIMAABHON KOMIICTEHIIAN
0oby9aroIuxcs;

- CIOCOOHOCTB  OOYVYAIOIINXCHA  HCIIOAB30BATH ~ OCBOCHHBIE  MEKAHCIIHIIAMHAPHEIC,
MHPOBO33PEHYECKHE 3HAHHUA U YHHBEPCAABHBIC Yy4IeOHBIC ACHCTBHA B IIO3HABATCABHOH U
COITMAABHOM ITPAKTHKE.

MerampeAMETHBIE — PE3YABTATHL  OTPAKAIOT  OBAGACHHE  YHHUBEPCAABHBIMH  YICOHBIMH

IIO3HABATCABHBIMI, KOMMYHHUKATUBHBIMU 1 PCIYAATHUBHBIMI ACﬁCTBHHMH.

ITo3naBareApHBIE YHUBEPCAABHEIE yIE€OHBIE ACHCTBUA

Ba3oBrIe Aornueckue A€MCTBHA:

- CAMOCTOATEABHO (DOPMYAHPOBATH U AKTYAAU3HPOBATH IIPOOAEMY, PACCMATPUBATD

€€ BCECTOPOHHE;

- ONIPEACAATh IEAM AEATEABHOCTH, 3aAaBasg ITAPAMETPEl M KPUTEPHH HX AOCTHKEHUA,
COOTHOCHTD PE3YABTATHI ACATEABHOCTH C ITOCTABACHHBIMH IIEAAMH; HCIIOAB30BATH IIPU OCBOCHIH
3HAHUM IPUEMB AOTHYECKOIO MEBIIIACHUA: BBIAGAATh XAPAKTEPHBIE IIPU3HAKU IOHATUN U
YVCTAHABAUBATD UX B3aHUMOCBA3b, HCIIOAB30BATH COOTBETCTBYIOIIHE ITOHATHA AAf OOBACHCHHS
OTACABHBIX (DAKTOB U ABACHHIT; BHIOUPATh OCHOBAHHA U KPUTEPHH AA KAACCH(DUKAIINN BEIIECTB U
XUMHYECKIX PEAKIINI; - YCTAaHABAMBATH HPHIHHHO-CACACTBEHHBIE CBA3SH MEKAY H3YIAEMBIMHU
ABACHUAMMU,

- CTPOHUTb AOTHYECKHE PACCYKACHUA (MHAYKTUBHBIEC, ACAYKTHBHBIE, ITO aHAAOTHH), BEIABAATD
3aKOHOMEPHOCTH M IPOTHBOPEYHUA B PACCMATPHUBAEMBIX ABACHHAX, (DOPMYAHPOBATH BBIBOABI U
3aKAFOYEHHUSA; IPUMEHATH B IIPOIECCE ITO3HAHMA HCIIOAB3YEMBIE B XHMHH CHMBOANYECKHE
(3HAKOBBIE) MOACAH, IIPEOOPA3OBEIBATD MOACABHBIE IIPEACTABACHHA — XUMITYECKUIT 3HAK (CHMBOA)
SAEMEHTA, XUMUYecKkas pOpMyAa, YpaBHEHHE XHUMHYECKOM PEAKIIMH — IIPH PEIICHUN YIEOHBIX
ITO3HABATEABHEIX 1 ITPAKTUYIECKUX 32A24, IPUMEHATH HA3BAHHBIE MOACABHBIC ITPEACTABACHHA AAA
BBIABACHUSA XapAKTEPHEIX IIPU3HAKOB M3YIAE€MBIX BEIIIECTB M XHUMUYECKAX PEAKITHIH.

Ba3oBrIe nccaeAOBaATEABCKIIE ACHICTBHA:

- BAQAETb OCHOBAMH METOAOB HAYYHOIO IIO3HAHMA BEIIECTB M XHUMHYECKHX PEaKITHI;
dOpMyAHPOBATH IIEAU M 32AQYH UCCACAOBAHUSA, UCIIOAB30BATH IIOCTABACHHBIE M CAMOCTOATEABHO
cpopMyAHPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHUA U OCHOBBI AA (DOPMUPOBAHHUSA
THIIOTE3HI ITO ITPOBEPKE IMMPABUABHOCTH BBICKA3BIBAEMBIX CYHKACHII;

- BAAACTHb HaBBIKAMH CAMOCTOATEABHOTO IIAAHHPOBAHHMA N IIPOBEACHHA YIECHHUYIECKUX
5KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHA HAOAIOAATH 32 XOAOM IIPOIIECCA, CAMOCTOSATEABHO
IIPOTHO3UPOBATH €r0  PE3yAbTaT, (POPMYAUPOBATH OOOOIIEHUA M BBIBOABI OTHOCHTEABHO
AOCTOBEPHOCTH PE3YABTATOB MCCACAOBAHHA, COCTABAATH OOOCHOBAHHBIH OTYET O IPOACAAHHOM
pabore;

- IPHOOPETATh OIBIT YYCHUYECKOM HCCACAOBATEABCKOH M IIPOEKTHON AEATEABHOCTH,
IIPOABAATH CIIOCOOHOCTP M TOTOBHOCTH K CAMOCTOATEABHOMY IIOHCKY METOAOB PEIICHUS
ITPAKTHYECKUX 3aAQ4, IIPUMEHEHNIO PA3AHMYHBIX METOAOB ITO3HAHNA.

PaGora c uadopmanueii:

- OpHEHTHPOBATBCA B PA3AUYHBIX HCTOYHHKAX HHGOpMAIUN  (HAYIHO-IIOIYAAPHAS

AI/ITCP aTypa XUMHYICCKOI'O COACP)KZHI/IH 5 CITPaBOYHBIC HOCO6I/IH, pecyp ChbI I/IHTCPH CT’zl) s
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AHAAH3HPOBATH NH(MOPMALIUIO PASANYIHBIX BUAOB U (DOPM IIPEACTABACHUSA, KDHTUYIECKU OLICHUBATD
€€ AOCTOBEPHOCTDH U HEIIPOTUBOPEUNBOCTE;

- dopMyAHpPOBATH 3AIIPOCHI M IPHUMEHATh PA3AHYHBIE METOABI IIPH ITIOMCKE U OTOOpE
nHGOpPMAIINN, HEOOXOAUMOH AAfl BEIITOAHEHHUS YICOHBIX 3aAa4 OIPEAECAEHHOTO THITA;

- IPHOOPETATh OIBIT HUCIOAB30BAHNA HH(OPMAIHOHHO-KOMMYHUKATHBHBIX TEXHOAOTHH M
PA3AMYHBIX TIOMCKOBBIX CHCTEM;

- CAMOCTOATEABHO BBIOMPATH OITHUMAABHYIO (DOPMY IPEACTABACHUA HHMOPMAIHH (CXEMBI,
rpaduKH, AMATPAMMBI, TAOANLIBL, PUCYHKI U APYIHE);

- IICITOAB30BATh HAYIHBIH A3BIK B KAYECTBE CPEACTBA IPH pabOTE C XUMUYECKOH HHMOpMAIIHEIi:
IIPUMEHATH MEKIPEAMETHEIE ((DU3MYIECKHe M MATEMATHYCCKHE) 3HAKH U CHMBOABI, (POPMYAHL,
a00peBUATYPBI, HOMEHKAATYPY; HCIIOAB30BATH 3HAKOBO-CHMBOANYIECKIE CPEACTBA HATASAHOCTHL.

KoMMmyHHNKaTHBHEIE YHUBEPCAABHBIE YUeOHbBIE ACHICTBHA:

- 32AaBaTH BOIIPOCHI IO CYIIECTBY OOCYKAAEMOIH TEMbI B XOAE AMAAOTA U/UAU AMCKYCCHH,
BBICKAa3BIBATH HACH, (DOPMYAHPOBATH CBOH  IIPEAAOKEHHA OTHOCHTEABHO  BBITOAHEHHSA
IIPEAAOKEHHOM 3aAAYM;

- BBICTYIATb C IIPE3EHTAIIMEH PE3YABTATOB ITO3HABATEABHOM AEATEABHOCTH, ITOAYIEHHBIX
CaMOCTOATEABHO HAU COBMECTHO CO CBEPCTHHKAMH IIPH BEIITOAHEHHH XUMIYECKOIO 9KCIIEPUMEHTA,
IIPAKTHYECKOW PaOOTHI 110 HMCCACAOBAHHUIO CBOMCTB HM3YYAEMBIX BEIIECTB, PEAAU3ALINH YIEOHOTO
IIpoeKTa, U (POPMYAHPOBATH BBIBOABI IIO PE3YABTATAM IIPOBEAEHHBIX HCCACAOBAHHH IYTEM
COrAACOBAHUSA ITO3UIINI B XOAEC OOCYKACHHA M OOMEHA MHEHHAMH.

PeryasTuBHEIE yHHBEPCAABHBIE YUeOHBIE ACTICTBHA

- CAMOCTOATEABHO IIAAHHPOBATH M OCYIIECTBAATH CBOIO IIO3HABATEABHYIO AEATEABHOCTD,
ompeAeAds €€ IEAH M 33Aa9M, KOHTPOAHUPOBATH M IIO MEPE HEOOXOAMMOCTH KOPPEKTHPOBATH
IIPEAAATAEMBIH AATOPUTM ACHCTBHII IIPH BBIIOAHEHHU YYEOHBIX M HMCCACAOBATEABCKHUX 3aAad,
BEIOHpATh HAaOOAee 3(D(EKTUBHBIN CITOCOO UX PEIIEHHA C YIETOM IOAYIECHNA HOBBIX 3HAHHUN O

BEIIECTBAX M XUMMYECCKHUX pCaKL[I/IHX;

- OCYILICCTBAATD CaMOKOHTPOAD ACATCABHOCTH Ha OCHOBC CaMOaHAaAM3a 1
CaMOOIICHKH.
HPCAMCTHBIS pCSyAbTaTbI OCBOCHUA HpOF paMMbI ITI0 XUMHH

HAa JIAYOA€HHOM YpPOBHE Ha YPOBHE CPEAHEro OOIIEro OOpasoBaHUA BKAIOYAIOT
creruduIecKue AA y9eOHOrO IpeAMeTa «XUMUA» HAyIHBIE 3HAHHUA, YMEHHA U CITOCOOBI ACHCTBHIHI
IT0 OCBOECHHIO, HHTEPIPETAIINN U IIPEOOPA3OBAHHUIO 3HAHUN, BUABI ACATEABHOCTH II0 IIOAYIEHUIO
HOBOT'O 3HAHHUA U IIPUMEHEHHUIO 3HAHHUH B Pa3AHYHBIX YIEOHBIX CUTYAIIHAX, 4 TAKAKE B PEAABHBIX
’KHU3HEHHBIX CHTYAIUAX, CBA3AHHBIX C XUMHEH. B mmporpamme 1o XUMHUH IIPEAMETHBIE PE3YABTATHI
ITIPEACTABAEHBI ITO TOAAM H3YYEHUs.

ITpeameTHBIE PE3yABTATHI

10 xaacc

[IpeamerHbIE pe3yAbTaTEI OCBOEHHUSA Kypca « OpraHudeckas XUMUMD) OTPAKAFOT:

- cpOpPMHPOBAHHOCTD IIPEACTABACHHUI: O MECTE U 3HAYCHUN OPraHUYIECKON XHUMUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POAH B OOECIICYCHHH YCTOWYMBOIO PAa3BUTHUA YEAOBEYCCTBA B PEILICHIH
IIPOOAEM 3KOAOTHYECKOH, SHEPIETHYECKON M ITHINEBOM OE30IIaCHOCTH, B Pa3BUTHH MEAUIIHHBI,
CO3AAHHH HOBBIX MATEPHAAOB, HOBBIX HCTOYHUKOB SHEPIHH, B OOECIICUYCHHH PAIHOHAABHOTO
IIPUPOAOIIOAB30BAHMA, B (POPMUPOBAHUU MHPOBO33PEHUA U OOIEH KYABTYPHI Y€AOBEKA, a4 TAKKE
9KOAOTHYECKH OOOCHOBAHHOIO OTHOIIEHUA K CBOEMY 3AOPOBBIO U IIPUPOAHOI CPEAE;

- BAAACHHE CHCTEMON XUMHYECKUX 3HAHUH, KOTOPAS BKAFOYAET: OCHOBOITOAATAIOIITHE ITOHATHA

— XUMHUYECKHH 9AEMEHT, aTOM, IAPO U IAEKTPOHHAA ODOAOUKA ATOMA, §-, p-, JATOMHBEIC OPOUTAAM,
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OCHOBHOE U BO30YKAEHHOE COCTOAHHUSA ATOMA, THOPHUAHU3AIIHA ATOMHBIX OPOHTAACH, HOH, MOACKYAA,
BAAEHTHOCTD, 9ACKTPOOTPHUIIATEABHOCTD, CTEIIEHb OKUCACHHSA, XUMUYECKAsA CBA3b, MOAb, MOAPHAS
Macca, MOASIDHBIH OOBEM, YTACPOAHBIH CKEAET, (DYHKIIHOHAABHASA TPYIIIA, PAAHKAA, CTPYKTYPHBIC
dopmyAs (pasBEPHYTHIE, COKPAIIEHHBIE, CKEACTHBIC), U30MEPUA CTPYKTYPHASA U IIPOCTPAHCTBEHHAS
(reomeTpuyecKas, omnmuyeckas), M3OMEPBEl, TOMOAOTHYECKHII pPAA, TOMOAOIH, YTAEBOAOPOABI,
KHCAOPOA- U a30TCOAEPIKAIIHE OPraHMYECKHE COCAMHEHHSA, MOHOMEp, IIOAHUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOACKYASIDHBIE COCAMHEHHA; TEOPHUH, 3aKOHBI (meproamdeckuii 3akon AN
MenAeAeeBa, Teopus cTpoeHus opranmydeckux serects A.M. Byraeposa, 3akoH coxpaHeHHA MaCChI
BEIIIECTB, 3aKOH COXPAHEHHUA W IIPEBPAINCHHUA OHEPIUU IIPU XUMHUYECKHX PEAKIUAX),
3aKOHOMEPHOCTH, CHMBOAMYECKHUIT A3BIK XUMUH, MHPOBO33PEHUECKUE 3HAHUA, ACIKAIIIIE B OCHOBE
IIOHMMaHHMA HpH‘II/IHHOCTH H CUCTEMHOCTH XHMMYCCKHUX HBACHI/II‘/‘I;

- IPEACTABACHHA O MEXaHU3MAaX XMMHYECKUX PEAKIINI, TEPMOAMHAMUYECKAX 1 KHHETHIECKUX
3aKOHOMEPHOCTAX HUX IPOTEKAHHSA, O B3AUMHOM BAUAHHN ATOMOB H IPYIII ATOMOB B MOACKYAaX
(MHAYKTHBHBII 1 Me30MepHBIH 3 dekTs, opueHTanTs 1 1 11 poaa);

- axkTOAOrMYecKHe CBEACHHSA O CBONCTBAX, COCTAaBE, IIOAYYECHHH M OE30IIaCHOM
HCIIOAB30BAHUN BAKHEHIIINX OPraHUYECKHX BEIIECTB B OBITY M IIPAKTHYECKOH AEATEABHOCTH
YEAOBEKA, OOIIUX HAYYIHBIX IIPUHITUIIAX XUMIYECKOIO IIPOU3BOACTBA (HA IIPUMEPE IIPOU3BOACTBA
METaHOAA, epepadoTku HedTH); CDOPMUPOBAHHOCTD YMEHHI . BEIABAATD XaPAKTEPHbIE IIPU3HAKA
ITIOHATHH, YCTAHABAUBATH X B3aMMOCBf3b, HCIIOAB30BATH COOTBETCTBYIOIIIHE

IIOHATUA IIPU OIHMCAHHU COCTaBa, CTPOCHHA U CBOMCTB OPraHHYECKHX COCAMHEHUIL;
cpOPMHPOBAHHOCTD ~ YMEHHUI: HCIOAB30BATh XHUMHYECKYIO CHMBOAUKY AAf  COCTABACHHSA
MOAEKYAAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKEACTHBIX) (DOPMYA OPraHHIECKHAX
BEIIIECTB; COCTABAATH VPABHEHMA XHMHUYECKUX PEAKIIMH U  PACKPHIBATE HX  CYIIHOCTB!
OKHCAHUTEABHO-BOCCTAHOBUTEABHBIX PEAKIIHH ITOCPEACTBOM COCTABACHHA YACKTPOHHOrO OaAaHCa
5TUX PEAKIIUIA, PEaKIINI HOHHOIO OOMEHA IIyTEM COCTABACHIUA UX IIOAHBIX H COKPAITIEHHBIX HOHHBIX
VPABHEHHIT; HM3TOTABAUBATD MOAEAH MOACKYA OPIaHHYECKUX BEINECTB AASl HMAAFOCTPAIIUH KX
XHUMHIYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUsA; CPOPMHUPOBAHHOCTD YMEHHIL:

YCTaHABAMBATH IIPHHAAACKHOCTD H3YYCHHBIX OPraHMYECKUX BEIIECTB II0 HUX COCTABY U
CTPOCHUIO K OIPEACACHHOMY KAACCY/IpyIlle COCAMHCHWMN, 0Jagaze WM —HA3BAHUS  IIO
cucremarryaeckort HomeHKAaType (IUPAC) u npusodums tpuBmasbHbIE HA3BAHHA AAA OTACABHBIX
MIPEACTABUTEACH OPraHIMYECKUX BEITIECTB (3TUACH,  AICTHACH, TOAYOA, TAUIIEPUH,

3TUACHTAUKOABD, denon, GoOpMAABACIHA, AIETAABAETHA, A4IlCTOH, MYypaBbHUHASA
KHCAOTA, YKCYCHAsA KHCAOTA, CTEAPUHOBASA, OACHHOBAA, ITAABMUTHHOBAA KUCAOTBI, TAUIINH, AAAHIH,
MaAbTO33, (PPYKTO32, aAHUAHH, AWBHHHA, H3OIPEH, XAOPOIPEH, CTHPOA U  ApyIHe);
cpOpPMUPOBAHHOCTD YMEHUA OIPEACAATH BHA XUMHYECKON CBA3H B OPIraHUYECKUX COCAMHEHHAX
(koBaAeHTHAS W HOHHAf CBf3b, O- U T-CBA3b, BOAOPOAHAA CBA3b); CPOPMUPOBAHHOCTH YMEHMUSA
IIPUMEHATD IIOAOXKEHHA TEOPHH CTpoeHHA opraHmdeckux Bermects A.M. DByraeposa aas
OOBACHEHUA 3aBHCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHHA; CPOPMUPOBAHHOCTH
YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE M XUMHYECKHE CBOMCTBA THIIMYIHBIX
IIPEACTABUTEACH PA3AMYHBIX KAACCOB OPIaHHYECKHUX BEINECTB: AAKAHOB, IIMKAOAAKAHOB, AAKEHOB,
AAKAAMEHOB, aAKHHOB, apPOMATHYECKHX YIA€BOAOPOAOB, CIIHPTOB, aABAETHAOB, KETOHOB,
KapOOHOBBIX KHCAOT, IPOCTBIX H CAOKHBIX 9(DHPOB, KHPOB, HUTPOCOCAMHCHHI U aMHHOB,
AMHHOKHCAOT, OEAKOB, JTAEBOAOB (MOHO-, AH- U TIOAHCAXaPUAOB), HAAIOCTPHPOBATH TEHETHIECKYIO
CBA3h MEKAY HHMH YPAaBHEHUAMH COOTBETCTBYIOIIIUX XIUMUYECKHIX peaxImit c
HCIIOAB30BAHUEM CTPYKIYPHBIX (POpMyA; COPMHPOBAHHOCTD YMEHHA IIOATBEP/KAATH Ha

KOHKPCTHBIX IIpUMCpPAX XaAPAKTEP 3aBHCHUMOCTH pCaKHI/IOHHOfI crmocobHoOCTH OpPTaHUYCCKUX
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COCAMHEHUIT OT KPATHOCTH H THIIA KOBAACHTHOM CBA3M (0- H T-CBA3M), B3ANMHOIO BAUSAHIA ATOMOB
I IPyHIII aTOMOB B MOAEKyAaX; C(OPMHPOBAHHOCTb YMEHHA XaPAKTCPH30BATH HCTOYHUKH
YTAGBOAOPOAHOIO ChIpbs (HedTh, IIPUPOAHBIN Ia3, YIOAB), CIOCOOBI €ro IepPepadOTKU U
IIPAKTHYECKOE IIPUMEHEHUE IIPOAYKTOB IePepadOTKH; chOPMUPOBAHHOCTh BAAACHHUA CHCTEMOIT
3HAHUI O €CTECTBEHHO-HAYIHBIX MCTOAAX ITO3HAHUA — HAOAFOACHHH, H3MEPEHNN, MOACAUPOBAHNUH,
dKCIIEpPUMEHTE (PEAABHOM U MBICACHHOM) M YMEHHSA IIPUMEHATH 9TH 3HAHHUSA; C(DOPMUPOBAHHOCTb
YMEHHSA IIPUMEHATH OCHOBHBIC OIIEPAIIMH MBICAUTEABHON AEATEABHOCTH — AHAAU3 W CHHTE3,
cpaBHEHHE, OOOOIIEHNE, CHCTEMATU3AIINIO, BBIABACHUE IIPHYIHMHHO-CACACTBCHHBIX CBA3CH — AASA
M3y4EHNsA CBOWCTB BEIIECTB M XUMHYCCKUX PEAKIN; COOPMUPOBAHHOCTH YMEHHUI: BBIABAATDH
B3aUMOCBA3b XHMUYECKUX 3HAHUN C IIOHATHAMU U IIPEACTABACHHAMHU APYIHUX €CTECTBEHHO-
HAYYHBIX IIPEAMETOB AAA OOAEE OCO3HAHHOIO ITOHUMAHUSA CYIIHOCTH MAaTEPHAABHOIO CAHMHCTBA
MHp2, HCIIOAB30BATh CHUCTEMHBIC 3HAHHUSA II0 OPraHHYECKON XUMHH AAA OOBACHEHHA U
IIPOTHO3UPOBAHUA ABACHHE, HMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY; CHOPMUPOBAHHOCTB
YMEHUIA IIPOBOAUTD PACUETHI IO XUMUYECKUM (POPMYAAM U YPABHCHHIAM XUMHYECKUX PEAKIIHH C
HCIIOAB30BaHHEM (PU3UYECKUX BeAndnH (Macca, OOBEM Ta30B, KOAHMYECTBO BEIIECTBA),
XapAKTEPHU3YIOIIUX BEIIECTBA C KOAUYECTBEHHOH CTOPOHBI: PACYETHI 110 HAXOKACHUIO XUMUYIECKOH
OpPMYABI BeIleCTBa IO M3BECTHBIM MACCOBBIM AOAfIM XHMHYCCKHX JACMEHTOB, IIPOAYKTAM
CropaHus, IAOTHOCTH Ta3000Pa3HBIX BEIIECTB; C(OOPMHPOBAHHOCTD YMEHHUI: IIPOrHO3UPOBATS,
AHAAM3HPOBATH 1 OLEHUBATDH C IIO3UIINI SKOAOTHYECKON OE30IIaCHOCTH ITOCAEACTBHUS OBITOBOI 1
IIPOU3BOACTBEHHOI AEATEABHOCTH YEAOBEKA, CBA3AHHOM C IIEpPepabOTKOH BEIECTB, HCIIOAB30BATD
IIOAYYICHHBIC 3HAHUA AASl IIPUHATHA IPAMOTHBEIX PEIICHHH IIPOOAECM B CHTYALIMAX, CBA3AHHBIX C
XUMHEH; cPOPMUPOBAHHOCTh YMEHHUI: IIAAHHUPOBATH U IIPOBOAHTH XHMUYECKHI 3KCIIEPUMEHT
(IoAydYeHHe U U3yYeHHE CBOMCTB OPraHUYIECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUN YTAEBOAOPOAOB
PaSAMYHBIX ~ KAACCOB M KHCAOPOACOACP/KAIINX — OPraHUYECKHX  BCIIECTB,  PEIICHUE
5KCHEPUMEHTAABHBIX 32AQ9 110 PACIIO3HABAHUIO OPTaHHYECKUX BEIECTB) C COOAFOACHHEM IIPABHA
©Ee30ITaCHOrO OOPAITIEHUSA C BEIECTBAME 1 AAOOPATOPHBIM OOOPYAOBAHHIEM, (DOPMYAUPOBATH IIEAD
HCCACAOBAHUA, IPEACTABAATD B PA3AMYIHON (POPME PE3YABTATHI IKCIICPUMEHTA, AHAAHSHUPOBATD U
OIICHUBATH UX AOCTOBEPHOCTB; C(POPMUPOBAHHOCTD YMEHHUIT: COOAIOAATD IIPABHAA 9KOAOTHYCCKA
LIEAECOOOPAZHOIO TOBEACHHA B OBITY M TPYAOBOI AEATEABHOCTH B IEAAX COXPAHEHHA CBOEIO
3AOPOBbA, OKPYKAFOIIEN IPUPOAHOM CPEABI I AOCTHKEHHA €€ YCTOMYIUBOIO Pa3BUTHA; OCO3HABATD
OIACHOCTH TOKCHYIECKOTO ACHCTBHA Ha KUBBIC OPIaHU3MBI OIIPEACACHHBIX OPIAaHUYECKHUX BEIIICCTB,
rmonumas cMmbicA rmokasateAs [TAK; anaausupoBats  11eA€COOOPAa3HOCTh  IIPUMEHEHHA
OPTraHHYECKHUX BEIIECTB B IIPOMBIIIIACHHOCTH 1 B OBITY C TOYKHU 3PCHHA COOTHOIIICHUS PHCK-
IT0AB32; CPOPMHUPOBAHHOCTD YMCHHI: OCYIICCTBAATH IICACHAIIPABACHHBIA ITOMCK XHMHYCCKOM
nadOpMAIINN B Pa3AHYHBIX HCTOYHHKAX (HAYIHAA U YIEOHO-HAydHAd AHTEPATypa, CPEACTBA
MaccoBol umu@opMarun, VHTepHET uU  Apyrue), KPUTHICCKH —aHaIU3UP06ams XUMHYECKYFO
nHMOPMALIUIO, 7epepabameisans €€ W UcnoIb306ams B COOTBETCTBHH C ITIOCTABACHHON YYIeOHOM

33A2Y€E.

11 xaacc

HPCAMCTHI)IC peSyAbTaTbI OCBOCHUA Kypca ((061_[12151 " HCOpFaHI/I"ICCKaH XUMU D OTpa)KaIOTZ
C(i)OpMI/IpOBaHHOCTI) HpCACTaBACHI/Iﬁl O MaTepI/IaAbHOM CANUHCTBEC MI/Ipa,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH ABACHUN IIPUPOABI, O MECTE U 3HAYCHUHU XUMHUU B CHCTEME
€CTECTBEHHBIX HAYK U €€ POAN B ODECIIEYECHUU YCTOMYHMBOIO Pa3BUTHSA, B PEIICHHH IIPOOAEM
SKOAOFI/I‘{CCKoﬁ, BHCPFCTHHCCKOﬁ u HI/IIlICBOfI 6630H3CHOCTI/I, B paSBI/ITI/II/I MCAI/IHI/IHI)I, CO3AAHUU

HOBBIX MaTCPHAAOB, HOBBIX HNCTOYHUKOB 9HCEPIruu, B obecrreyeHIN PanmmOHAABHOTI'O
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IIPUPOAOIIOAB30BAHUA, B (POPMUPOBAHHHE MHPOBO33PEHUA U OOIEH KYABTYPEl YCAOBEKA, A TAKKE
5KOAOTMYECKH OOOCHOBAHHOIO OTHOIIEHUA K CBOEMY 3AOPOBBIO U IIPHPOAHOI CPEAE; BAAACHHE
CHCTEMON XUMUYECKUX 3HAHUI, KOTOPAS BKAFOUAET: OCHOBOIIOAATAFOIINE TTOHATHA — XUMIIECKHIT
9AEMEHT, ATOM, IAPO ATOMA, U30TOIIBL, IACKTPOHHAA OOOAOYKA ATOMA, §-, p-, d-aTOMHBIC OPOUTAAH,
OCHOBHOE U BO30YKAEHHOE COCTOAHHSA ATOMA, THOPHAHU3ALIISA ATOMHBIX OPOHTAACH, HOH, MOACKYAA,
BAACHTHOCTB, 3AEKTPOOTPUIIATEABHOCTDb, CTEIICHb OKHUCACHHSA, XUMHYECKas CBA3b (KOBAACHTHAf,
HOHHAsA, METAAAYECKasd, BOAOPOAHASA), KPUCTAAAMYIECKAsA PEIIETKA, XUMIYIECKAs PEAKIIHA, PACTBOP,
SAEKTPOAHTBI, HEIACKTPOAUTHI, JSACKTPOAHTHYECKAA AMCCOIMAIINA, CTEIIEHb AMCCOITHAIIHH,
BOAOPOAHBIH IIOKA32TEAD, OKHCAUTEAD, BOCCTAHOBUTEAD, TEIIAOBON 3(P(EKT XUMHIECKOH PEAKIINH,
CKOPOCTh XHUMHYECKOM PpEaKIINH, XHUMHYECKOE PaBHOBECHE; TEOPHH U 3aKOHBI (TEOpHs
9ACKTPOAUTHYECKOHN Arcconnaiuy, nepuosundeckuii 3akon AV, MenaeaeeBa, 3aKOH COXPaHCHHA
MAacCHl BEITIECTB, 3aKOH COXPaHEHHUA U IIPEBPAICHUA SHEPIHH IIPU XUMUYECKUX PEAKITUAX, 3aKOH
IIOCTOSIHCTBA COCTAaBA BEINECTB, 3aKOH AEHCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CHMBOAHYECKHI
A3BIK XMMHH, MHPOBO33PEHUYECKHE 3HAHHA, ACKAIIUE B OCHOBE IOHHUMAHNA IPUIMHHOCTH H
CHCTEMHOCTH XHMHUYECKUX ABACHHIM; COBPEMEHHBIC IIPEACTABACHHA O CTPOCHHH BEIIECTBA Ha
ATOMHOM, MOHHO-MOAEKYASPHOM M HAAMOAEKYAAPHOM YPOBHAX; IIPEACTABACHUA O MEXaHH3Max
XUMHIYECKHX PEAKITHH, TEPMOAMHAMHYECKUX U KHHETUYIECKUX 3aKOHOMEPHOCTAX UX IPOTEKAHUSA, O
XHUMHIYECKOM PaBHOBECHH, PACTBOPAX M AHCIIEPCHBIX CHCTEMAX; (DAKTOAOTMYECKHE CBEACHHA O
CBOICTBAX, COCTaBE, IOAYYEHHH U OE30IIACHOM HCIIOAB3OBAHHUH BAKHEHITIMX HEOPraHHYECKHX
BEIIIECTB B OBITy M IPAKTHYECKON AEATEABHOCTH YEAOBEKA, OOINUX HAYYHBIX IIPHHITUIIAX
XHUMHYECKOTO IIPOM3BOACTBA; CPOPMHPOBAHHOCTD YMEHHH: BBIABAATH XaPAaKTEPHbBIC IPH3HAKH
ITIOHATHH, Yemnanasaueany WX B3aUMOCBA3b, UCN0.16306a/76 COOTBETCTBYIOIIIHE ITOHATHA IIPH OITMCAHIH
HEOPraHUYECKHX BEIIECTB M HX IIPEBpaIleHuil; COPMHUPOBAHHOCTh YMEHHA HCIOAB30BATH
XUMHIYECKYIO CUMBOAUKY AASl COCTABACHHA (DOPMYA BEIIIECTB M YPABHEHHUI XUMUYECKAX PEaKIIUI,
cucremarrdaeckyro HOoMeHKAATYpy (IUPAC) m TpuBmasbHBIE HA3BaHHA OTACABHBIX BEIIIECTB;
c(pOpPMUPOBAHHOCTD YMEHHUSA OIPEACAATh BAACHTHOCTD M CTEIEHb OKHCACHHA XHMHYECKHX
9AEMEHTOB B COCAMHECHHUAX, BHA XHUMHYCCKON CBA3H (KOBAACHTHAS, MOHHAf, METAAANYCCKAS,
BOAOPOAHAfA), THII KPHUCTAAAMYECKOM PEIIETKH KOHKPETHOIO BEINECTBa; CHOPMUPOBAHHOCTD
YMEHHA OOBACHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHAA2 XHMHUYCCKOH CBA3M M THIIA
KPUCTAAAUYIECKON PEIIETKH, OOMEHHBII H AOHOPHO-AKIIEIITOPHBI MEXAHU3MbI O6p2.30B9.HI/IH
KOBAACHTHOI CBA3M; C(DOPMHPOBAHHOCTD YMEHHIH: KAACCU(PHUIINPOBATH: HEOPTAHIYECKHUE BEIIIECTBA
ITO UX COCTABY, XUMHUYECKHE PEAKITUN ITO PA3AHYHBIM ITIPU3HAKAM (YHCAY M COCTABY PEATHPYFOIIIIX
BEIIIECTB, TEHAOBOMY 3(M@EKTy peaKkiuu, HU3MEHEHHUIO CTEIIEHEH OKHCAEHHSA 9ACMEHTOB,
OOpPATHUMOCTH, YYACTHIO KATAAU3ATOPA H APYIHE); CAMOCTOATEABHO 66/0Upams OCHOBAHUA H
KPHTEPUU AAA KAACCU(PUKAITIH H3y9aEMBIX BEITIECTB H XUMHYECKHX PEAKITUI; CDOPMUPOBAHHOCTD
YMEHUA PACKPHIBATH CMBICA IleproAndeckoro 3akona A.JM. MenaeaeeBa 1 AEMOHCTPHUPOBATH €IO
CHCTEMATU3HUPYIOIIYIO, OOBACHUTEABHYIO M IIPOTHOCTHYECKYIO (DYHKIMH; cOPMUPOBAHHOCTD
YMEHHH. XapaKT€PU30BaTh 3AEKTPOHHOE CTPOEHHE aTOMOB M HOHOB XHMHYECKHX 3AEMEHTOB
repBoro—4erséproro nepuoAos Ilepuoaudgeckoii cucremer A.J1. MenaeaeeBa, HCIIOAB3YS ITOHATUA
«HEPreTUYECKUE YPOBHM», «IHEPIETHYECCKUAE IIOAYPOBHI», «S§-, p-, d-aTOMHBIE OPOHUTAAI,
«OCHOBHOE U BO30YKAEHHOE SHEPIECTUYECKUE COCTOAHHUA aTOMa»; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHNA CBOMCTB XHMHYECKHX JAEMEHTOB M HMX COCAHMHEHHI IIO IIEPHOAAM M TPYIIIAM
[Teprnoanmueckoii cucremsr AV, MenaeaeeBa, BaA€HTHBIE BO3MOMKHOCTH aTOMOB 9AEMEHTOB Ha
OCHOBE CTPOCHHA HX IAEKTPOHHBIX OOOAOYEK; CPOPMHPOBAHHOCTb YMEHHUI XapaKTEPH30BATH
(ommceBaTH) OOINHE XHUMHUYECKHE CBOWCTBA BEINECTB PA3AHYHBIX KAACCOB,  700/26¢pacdants

CyIieCTBOBaHMC TeHETUYECKON CBA3SH MCKAY HCOPraHHYCCKHMH BCEIIECTBAMH C IIOMOIIBIO
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YPAaBHEHHI COOTBETCTBYIOIIUX XUMITYECKUX PEAKITHE; CDOPMUPOBAHHOCTD yMeHUA
PACKPBIBATD  CYIIHOCTB:  OKHCAHUTEABHO-BOCCTAHOBHTCABHBIX peakruiit IIOCPEACTBOM
COCTABAEHUSA SACKTPOHHOTO DAAAHCA ITHX PEAKITHIT; PEAKIINIT HOHHOTO OOMEHA ITYTEM COCTABACHUA
IX TOAHBIX M  COKPAINIEHHBIX HOHHBIX VPABHEHHUI; pPEAKIHH IMAPOAN32;  PEAKITHI
KOMITAGKCOOOpa3oBaHusA  (Ha  IIPUMEPE  THAPOKCOKOMIIAGKCOB — ITMHKA M aAFOMUHUA);
cpopMUPOBAHHOCTD YMEHHUA OOBACHATD 3AKOHOMEPHOCTH IIPOTEKAHUA XHUMIICCKIX

peakimii ¢ yJéTOM HX SHEPreTHYECKHX XapaKTEPHCTHK, XapaKTep H3MEHEHHA CKOPOCTH
XUMHYECKON PEAKIINN 3aBHCHMOCTH OT PAa3AHYHBIX (DAKTOPOB, 4 TAKKE XAPAKIEP CMEIICHUSA
XUMHYECKOIO PAaBHOBECHA IIOA BAHAHMEM BHEITHHX BosAedcrsuil (npuaimn Ae IIlareane);
cpOpMUPOBAHHOCTD YMEHHA XaPaKTEPU30BATH XHMHYECKHE PEAKIIHM, ACKAIIHE B OCHOBE
HPOMI)II_HACHHOFO IIOAYYCHHSA CCPHOﬁ KHCAOTBI, aMMHAKAa, O6I_L[I/I€ Hay9IHbIC HpI/IHL[I/IHbI
XUMHYECKHX IIPOM3BOACTB; IIEACCOOOPA3HOCTh IIPUMCHEHHUSA HEOPraHHYECKHX BEIIECTB B
IIPOMBIIIIAEHHOCTH U B OBITY C TOYKH 3PEHHA COOTHOIIEHHUS PHCK-TIOAB3a; CPOPMUPOBAHHOCTD
BAQACHHA CHCTEMOH 3HAHHUII O METOAAX HAYYHOIO IO3HAHHA ABACHHUH IPUPOABI — HAOAIOACHHE,
H3MEPEHIE, MOACAHPOBAHNE, OKCIICPUMEHT (PEAABHBI M MBICACHHBIN), HCIOAB3YEMBIX B
€CTECTBEHHBIX HAyKaX, YMEHUA IIPHMEHATh 3TH 3HAHUA IPU IKCIIEPUMEHTAABHOM HCCACAOBAHUN
BEIIIECTB U AAA OOBACHCHHUS XMMUYCCKUX ABACHNMN, MMECIOIINX MECTO B IIPHPOAE, IIPAKTUICCKON
ACATEABHOCTH YEAOBEKA M B IIOBCCAHEBHON KM3HH; C(POPMUPOBAHHOCTb YMCHHUA BBIABAATH
B3aMMOCBA3b XUMHYECKUX 3HAHUN C HOHATHAMH H IIPEACTABACHHAMH APYIHX €CTECTBEHHO-
HAYYHBIX IIPEAMETOB AAA OOAEE OCO3HAHHOIO IIOHHMAHHA MATEPUAABHOIO EAHMHCTBA MHUPA;
cpOPMUPOBAHHOCTD YMEHHSA IIPOBOANUTH PACUETHL C MCIOAB3OBAHMEM ITOHATHI «MAacCOBAS AOAS
BEIIIECTBA B PACTBOPE» M «MOAAPHAA KOHIIEHTPAITHA»;, MACCBl BEIECTBA HAM OOBEMA Taza IIO
HM3BECTHOMY KOAHYECTBY BEIECTBA, MACCE HAU OOBEMY OAHOIO M3 YYACTBYIOIIHX B PEAKIIHU
BEIIECTB; TEIAOBOTO 9heKTa pEeaKIIuu; 3HAYEHNUA BOAOPOAHOTO IIOKA32ATEAS] PACTBOPOB KHCAOT H
IEAOYEl C M3BECTHOM CTEIIEHBIO AMCCOITHAIINN; MACChl (OOBEMA, KOAMYECTBA BEIIIECTBA) IIPOAYKTA
PEAKITHH, €CAH OAHO M3 HCXOAHBIX BEINECTB AAHO B BHAE PACTBOPA C OIPEAECAEHHON MACCOBOM
AOACH PACTBOPEHHOTO BEIECTBA MAU AAHO B M30OBITKE (MMEET IIPHMECH); AOAU BEIXOAQ IIPOAYKTA
peaknuy; OOBEMHBIX OTHOIIEHHIN TIa30B; CPOPMHPOBAHHOCTH YMEHHI: CaMOCTOATEABHO
IIAAHIPOBATD U IIPOBOAUTH XHMUYECKUIT SKCIEPUMEHT (IIPOBEACHHE PEAKIINIT MOHHOIO OOMEHA,
ITOATBEPKACHHE KAYECTBEHHOIO COCTABA HEOPraHHYECKUX BEIIECTB, OIPEACACHHE CPEABI
PAacTBOPOB BEIIECTB C IIOMOIIBIO HHAHMKATOPOB, H3YYCHUC BAHUAHHUA PA3AHYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHYECKONH PEAKITHH, PEIICHHE SKCIEPUMEHTAABHBIX 33Aa9 I10 TeMaM «MeTaaAsn u
«Hemeraaabm) ¢ coOArOA€HHEM ITPAaBHA HE30IIACHOIO OOPAIIEHUA C BEIIECTBAMU U AAOOPATOPHBIM
obopysoBaHHEM, (POPMYyAHUPOBATH IIEAb HCCACAOBAHUIA, /#pedemas/ans B PasAMYHON dopme
PE3YABTATH SKCIIEPUMEHTA, aHaU3Uposars U OLEHUBATh UX AOCTOBEPHOCTH; CPOPMUPOBAHHOCTD
YMEHUIL: CODAFOAQTH IIPAaBHAA IIOAB30BAHMA XHMHUYECKOH IIOCYAOH H  AaDOPAaTOPHBIM
000pPYAOBAHHEM, OOPAITCHHA C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIHAMU ITO BBITOAHEHHIO
AaDOPATOPHBIX XUMHYECKHX OITBITOB, 3KOAOIMYECKH IIEAECOOOPAZHOIO IIOBEACHHA B OBITY H
TPYAOBOH ACATEABHOCTH B IEAAX COXPAHEHHA CBOETO 3AOPOBbA, OKPYKAFOIIEH IIPUPOAHON CPEABI
U AOCTHZKEHHSA €€ YCTOMIUBOIO Pa3BUTHUA, 0003Hd6as OTTACHOCTb TOKCIYIECKOTO ACHICTBHSA HA KIUBBIE
OPraHU3MBI OIPEACAEHHBIX HEOPIaHWYECKUX BEINECTB, ITOHUMAA CMbICA IokasateAd ITAK;
cpOPMUPOBAHHOCTD ~ YMEHHUI:  OCYIIECTBAATD  ILIEACHAIIPABACHHBIH  ITOUCK  XHMHYECKOH
nHAMOPMAIIIN B PA3ANYHBIX HCTOYHHKAX (HAYYHASA M YYEeOHO-HAyIHAA AHTEPATypa, CPEACTBA
maccoBoil mHQOpMaruy, FHTepHET M ApyrHE), KPUTHYECKH AHAAMZHPOBATH XHUMHYECKYIO
nHGOPMALINIO, IepepadaThBaTh €€ H HCIOAB30BATH B COOTBETCTBUH C IIOCTABACHHOI yIeOHOM

3aAaY€l.
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Temarnueckoe IIAAHUPOBAHUE

10 xaacc
Ne HaumeHnoBanue pa3saesoB u KoamgectBo uacos DAeKTpOHHBIE
n/u TEM IIPOrPaMMBbI Bcero | Kourp. | Ilpaxr. (mucpposere)
paGorer | paGorel | 0OpazoBaTeAbHBIE PECYPCHI
Pasaea 1. Teoperuueckie OCHOBBI OPraHUYECKOIN XUMUH
1.1 | Ilpeamer opraHNIecKON XUMHH. 8 0 0 Butanorexka IIOK
Teopus cTpOEHUsA OPrAHUIECKIX https://m.edsoo.ru/7t41837¢c
Coeannennit A.M. byraeposa
Pasaea 2. YraeBoAOPOABI
2.1 | IlpeAeABHBIE yTACBOAOPOABI — 5 0 1 Butanorexka IIOK
AAKAHBI, [IUKAOAAKAHBI https://m.edsoo.ru/7f41837¢
2.2 | HempeaeAbHEIE yTAEBOAOPOABIL: 14 1 1 Butaumorexka IIOK
AAKEHBI, AAKAAVICHBI, AAKUHBI https://m.edsoo.ru/7t41837¢c
2.3 | Apomaruueckue 8 0 0 bubauorexa LIOK
VIAeBOAOPOAEI (apeHsI) https://m.edsoo.ru/7t41837¢c
2.4 | IlpupoAHBIEC UCTOTHHKH 4 0 0 bubanoreka [ITOK
YTAEBOAOPOAOB H HX IIepepadboTKa https://m.edsoo.ru/7t41837¢c
2.5 | I'aroreHOIIPOM3BOAHEIE 4 1 0 bubanoreka [ITOK
JTAE€BOAOPOAOB https://m.edsoo.ru/7f41837¢
Mroro 1o pasaeay: 35

Pasaea 3. Kucaopoacoaeprkaliye opraHudecKiue COeAMHEHIA

3.1 | Cuuprer. Penoa 11 0 1 butanorexka [IOK
https://m.edsoo.ru/7f41837¢
3.2 | KapOOHHABHBIE COCAMHECHUS: 21 1 1 bubanorexa [ITOK
AABACTUABL M KETOHBI. https://m.edsoo.ru/7f41837¢
KapOonoseie kucAoter. CAOKHBIE
scpupsl. Kupsr
3.3 | VraeBOAH 9 0 0 butanorexka [IOK
https://m.edsoo.ru/7f41837¢
Hroro o pasaeay: 41

Paszaea 4. AsoTcoaeprkaliie OpraHudeCKUe COEAMHEHUA

4.1 | Ammabr. AMIHOKHCAOTEL beaxkn 12 1 2 bubanorexa [IOK
https://m.edsoo.ru/7t41837¢c
Hroro mo pasaeAy: 12
Paszaea. 5. BeicokoMoAeKyAsIPHBIE COCEAMHEHUSA
5.1 | BricokomoAeKyAfpHBIE 6 1 1 bubanoreka [IOK
COCAMHECHUS https://m.edsoo.ru/7f41837¢
Hroro o pasaeay: 6
Obr11ee KOAHYECTBO YACOB IO IPOrpaMme 102
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Temarnueckoe IIAAHUPOBAHUE

11 xaacc

Ne HamnmeHoBaHUE pa3sA€AOB U Koaraecrso gacos DaexTpoHHEIE (IIU(POBHIE)
n/u Bcero | Komrp. | Ilpaxr.
TeM IPOrPaMMBI o0pa3oBaTeAbHBIE PeCypPChI
paboTer | paborel
Pasaea 1. TeopeTuueckrie OCHOBBI XMMUH
1.1 | Crpoenne aTromoB. 9 0 0 bubaunorexa [TOK
IMeproanvecknii 3aK0H U https://m.edsoo.ru/7t41a636
IMepuoanueckas cucrema
XUMUYECKAX IAEMEHTOB
AJ1. MenaeAceBa
1.2 | Crpoenne BerecrBa. 11 1 0 bubaumorexa LIOK
MsaorooOpasue BerecTs https://m.edsoo.ru/7f41a636
1.3 | Xumuueckne 19 1 3 buoaunorexa [IOK
peakIuu https://m.edsoo.ru/7t41a636
Hroro o pasaeay: 39
Pasaea 2. Heopranuueckaa xumusa
2.1 | Hemeraaanr 31 3 3 bubanorexa [IOK
https://m.edsoo.ru/7f41a636
2.2 | MeTtaAABr 23 1 2 bubanorexa [ITOK
https://m.edsoo.ru/7t41a636
Mroro o pasaeay: 54
Pazaea 3. Xumusa u >Kku3Hb
3.1 | MeToABI HO3HAHMSI BEIIECTB B 9 0 0 bubanorexa [ITOK
XUMUA, XUMUS U KU3Hb https://m.edsoo.ru/7f41a636
Hroro o pasaeay: 9
OO0r111e€ KOAHYECTBO YACOB 11O IIPOrPaMMe 102
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IToypouHoe maanupoBanue

10 xaacc
Ne Koa-Bo | Ilpakr. | Popmsl
HammeHoBaHMe pasaesa U TEM ypoKa B0P
n/u yac paboTbl | KOHTPOAs
Paszaea 1. IIpeamer opraHuYUeCcKOil XUMHH.
Teopus crpoeHUs OpraHUIECKHUX 1 - -
COEAMHEHU
Tema 1.1. ITpeamer xumun. Teopus
CTPOEHHUA OPraHUYIECKUX coeAmHeHuit A.M. 8 - -
Byraeposa
ITpeamer m 3HaYeHHE OPraHHYECKOH bubaunoreka
1 XHIMUIU, IPEACTABACHIIE O MHOTOOOPA3NH 1 LTOK
" | OpraHuYECKUX COCAMHEHUIT. https://m.edsoo.
ru/7f41837c¢
DAEKTPOHHOE CTPOEHHE ATOMA YTAEPOAA: bubanoreka
OCHOBHOE U BO3OYKAECHHOE COCTOSHHAL. I1HOK
2. | BaaewrHere BO3MOKHOCTH aTroma 1 https://m.edsoo.
yrAepoAd.  XUMHYECKas  CBA3bL B ru/7f41837¢
OPraHHYECKUX COEAMHEHHAX.
Tumel THOPHAHU3AIIME ATOMA YIACPOAR. bubanorexa
MexaHu3MBl 00pPa30BaHUA KOBAACHTHOI IHOK
cBA3n  (OOMEHHBIE M AOHOPHO- https://m.edsoo.
3 AKLEIITOPHBIH) THIBl  IIepeKpBIBAHMA 1 ru/7f41837¢
" | atoMHBIX opOHTaAei: o- U T-CBA3M.
OawnHapHAsA, ABOMHAA W TPOWHAA CBA3b.
CrrocoObI paspeiBa CBA3CH B MOAEKYAAX
OPraHHYECKUX BEILIECTB.
Ilomsitie ©  CBOOOAHOM — PaAHKaAe, bubanoreka
HyKAeODHAE u sAeKTpOdHAE. LHOK
4. | Daexrponnsie 3(Pp@EKTEI B MOACKYAAX 1 https://m.edsoo.
OPTaHMYIECKAX COCAMHEHUU. ru/7f41837¢
WMHEAyKTHBHELT 1 Me30MePHBIH 3(P(EKTHL
Teopus CTpOEHHSA OPraHIYECKIX bubanorexa
coeamnernii  A.M. DbyraepoBa u ee LIOK
5 COBPEMEHHOE PAa3BUTHE — CTPYKTypHasd 1 https://m.edsoo.
" | Teopus  OpraHMYECKUX ~ COEAMHEHHUIL. ru/7f41837¢
3uadenue Teopnn CTpOCHUA
OPTaHUYECKUX COCAMHEHUI.
MoaekyAsipHBIE u CTPYKTYpPHBIE bubanorexa
dopmyarst.  CrpykrypHabie  (OpMyABI LIOK
G | pasAmdHBIX BHAOB: pasBepHyTad, 1 https://m.edsoo.
COKparreHHaf, ckeAetHad. Vsomepus. ru/7f41837¢
Buasr 30MEPHIH: CTPYKTypHa,
IIPOCTPAHCTBEHHAS.
IIpeacraBaeHme o  kAaccuuKanmm bubanorexa
opraHmyecknx BerectB. llomAtne o HOK
7. | dyHKUMOHAABHOI rpymire. l'omoaorus. 1 https://m.edsoo.

I'omoaormgeckue psabl. Homenkaarypa

OPraHUYIECKUX COCAI/IHGHI/II\/‘I

ru/7f41837¢
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(cucremarmueckas W TPHUBHAABHBIC

HA3BAHIIA).
Ocobennoctu " KAaccud UKy bubaunoreka
g OpraHmYeCcKHX peakiuid. OKHCAUTEABHO- 1 LHOK
" | BOCCTAaHOBHTEABHEIE peaknus https://m.edsoo.
OPTraHUYECKOM XUMHUU ru/7f41837c¢
Paszaea 2. YraeBOAOPOABI 35 3
2.1. ITpeAeABHBIE YTAEBOAOPOABI 5 Ip.p.
AAkagbL 'OMOAOTHYECKHUIT PAA AAKAHOB, bubaunoreka
obrmas  dopmyAaa, HOMEHKAATYpa U LHOK
H30MEPHHL. DAEKTPOHHOE u https://m.edsoo.
9. | mpocTpaHCTBEHHOE CTPOCHHE MOACKYA 1 ru/7f41837¢
AAKAHOB, SP3-THOPHUAM3AIINA ATOMHBIX
OpOHUTAAEH YIACPOAA, G-CBA3B.
Koudopmeper.
QDusmaeckue CBOMCTBA AAKAHOB. bubanoreka
Xumnueckue CBOMCTBA AAKAHOB: IHOK
10. | peaknnu 3amMerteHHsA, H3OMEPH3AITHH, 1 https://m.edsoo.
ACTHAPHPOBAHHA, IUKAM3ALIH, ru/7f41837¢
IIIPOAHU3A, KPEKHHI, TOPEHHA.
Ipaxrmgeckas pabora Ne 1 bubanorexa
1" «OmpeaeAeHE  JTAEPOAA, BOAOPOAR, 1 Mp.p. HOK
XAOpa B OPraHUYECKUX BEIIECTBAX https://m.edsoo.
ru/7f41837¢
Haxomaernne B npupoae. Crrocobsr bubanoreka
|p, | MOAYHCHNS H IPHMEHEHHE AAKAHOB, 1 LIOK
' https://m.edsoo.
ru/7f41837¢
Huxaoaskaser.  O6rmmas  dopmyaa, bubaumoreka
HOMEHKAATYPa ¥ U30MEPHL. LIOK
OcOoBEHHOCTH CTPOCHHUA U XUMHYECKHAX https://m.edsoo.
13 CBOMCTB MaABIX (mIKAOTIpOMIaH, 1 ru/7f41837¢
' LIUKAOOYTAaH) 1 OOBIYHBIX (LIMKAOIICHTAH,
LIMKAOTECKCAH) LIMKAOAAKAHOB. Criocobsl
IIOAYYCHUSA " IIpUMEHEHHE
ITUKAOAAKAHOB
2.2. HenmpeAeAbHBIE YTA€BOAOPOABI 14 2
Aaxensl. 'oMorormyaeckuil pAA aAKEHOB, bubaunoreka
obrran dopmyaa, HOMCHKAQTYPA. LIOK
DAGKTPOHHOE H  HIPOCTPAHCTBEHHOE https://m.edsoo.
14. | cTpoeHmE  MOAEKYA  aAKEHOB,  Sp2- 1 ru/7f41837¢
rHOpPHAM3ALINAA ~ ATOMHBIX ~ OpOHTAaACH
yrAepoAa, o- 1 T-cBAsn. CTpykTypHAA K
reoMeTpryeckas (ITIC-TPaHC-) H30MEPHH.
QPusmgeckue CBOMICTBA AAKEHOB. bubamoreka
Xumugeckue CBOICTBA: peaknum LOK
15. | mpucoeamHeHmA, 3aMemeHds B - 1 https://m.edsoo.

IIOAOKEHHE  IIPU  ABOMHOH  CBA3H,

IIOAMEPHU3 AT u OKMCACHUA.

ru/7t41837¢
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IlpeacraBACHIE O MEXaHH3ME PEAKIIAN
3AEKTPOPHUABHOTO IIPUCOCAMHEHIL
IIpasmao Mapkosaukosa. Kagectsennsre

peaKHI/II/I Ha ABOfIHyIO CBA3b.

CriocoOpr  ITOAyYCHHSA H IIPHMCHEHIC bubauoreka
16 AAKEHOB. LHOK
' https://m.edsoo.
ru/7f41837¢
[paxruaeckas pabora Ne 2. «[Toayaenue bubtanorexa
1 STUAECHA Y OIIBITHI C HIIM»Y HOK
7 Hp-p- https://m.edsoo.
ru/7f41837¢
AAKaAneHBbI. Kaaccunduxarus bubaunoreka
AAKAAHEHOB (compsKeHHBIE, LHOK
HM30AHUPOBAHHEIC, KYMYAHPOBAHHBIC). https://m.edsoo.
18. | OcobeHHOCTH IAEKTPOHHOIO CTPOCHHA ru/7f41837c¢
U XUMHYECKHUX CBOMCTB COIPSAKEHHBIX
amenoB, 1,2- m 1,4-npucoeannenue.
IMoAaumeprsarus CONPAKEHHBIX AHCHOB.
Cr1ocoOBI TOAYYEHHUA U IPUMEHEHHE bubaumoreka
19 AAKAAMEHOB. IHOK
' https://m.edsoo.
ru/7f41837¢
AAKHHEL T'omoAoTaeckuia pAA bubanoreka
AAKHHOB, obrmas dopmyaa, HOK
HOMEHKAATYPa " H30MEPHHL. https://m.edsoo.
20. | DAeKTpOHHOE H  IIPOCTPAHCTBEHHOE ru/7f41837¢
CTPOECHHE  MOAEKYA  AAKHHOB,  Sp-
IIOPUAHU3ALINA SIACKTPOHHBIX OpOUTAACH
aTroMa yTA€poAa
PusmyecKre CBOMCTBA AAKHHOB. bubanoreka
XumMugeckue CBOMCTBA: peaknnu LHOK
ITPHCOEATHECHHUH, ATMEPH3AITIH u https://m.edsoo.
21. | Tpuvepmsanmy, okucAeHus. KucaoTHbe ru/7f41837¢
CBOICTBA AAKHHOB, HMEIOIINX KOHIIEBYIO
TPONHYIO CBA3b. KadecTBeHHEIE peaKInm
HA TPOMHYIO CBA3b.
Crroco0Obl  ITOAyYeHHS H IIPHMECHCHHE bubauoreka
» AAKHHOB LHOK
' https://m.edsoo.
ru/7f41837c¢
I'emermdaeckas CBA3bP MEKAY KAACCAME bubauoreka
23, YITAEBOAOPOAOB LHOK
https://m.edsoo.
ru/7f41837¢
Perenne 3apa9 bubaunoreka
24, LOK

https://m.edsoo.

ru/7t41837¢
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25.

Ob6o6menue mo teme «Hempeaeabrble

JTAEBOAOPOABD

bnoauorexa
LHOK

https://m.edsoo.

ru/7f41837¢

26.

Pemmenue 3apag

buoauorexa
[HOK

https://m.edsoo.

ru/7t41837¢

27.

Konrpoapnas pabora Nel

KP

2.3. ApomaTuyecKre yrA€BOAOPOABI

Apomarudeckue YTACBOAOPOAEL

l'omoAormgecknii  psiA apeHoB, oOras

Bubaumorexa
LHOK

28. | dpopmyaa, HOMEHKAATYpPA M H3OMEPHA. https://m.edsoo.
DAEGKTPOHHOE W HIPOCTPAHCTBEHHOE ru/7f41837c¢
CTPOEHHE MOAEKYAB OEH30AA.
Pusudeckre CBOTICTBA ApEHOB. bubanoreka
XuMuvuecKkre CBOWCTBA OEH30A2 U €ro LHOK

29 TOMOAOIOB:  PEAKI[MH 3aAMEIICHHUA B https://m.edsoo.

" | BEH30APHOM KOABILE I YTACBOAOPOAHOM ru/7f41837¢

PAAHKAAC, PCAKIHME IIPUCOCAMHCHHI,
OKHCAEHHE TOMOAOTOB DEH30AA.
Peaxrinn 3AeKTpOHABHOTO 3aMEIIEHIA. bubanoreka
IlpeacraBaeHHE OO OPHUEHTHPYIOIIEM LIOK
AEUCTBUM 3aMECTUTEAEH B OEH30ABHOM https://m.edsoo.

30. | koApIlE Ha  IpPUMEPE  AAKHABHBIX ru/7f41837¢

PAAHKAAOB, KapOOKCHABHOL,
THAPOKCHABHBII, AMIHO- B HHTPOTIPYIILL,
ATOMOB IAAOT€HOB,
OcobeHHOCTH  XUMHUYECKUX  CBOIICTB bubanoreka
31 | CTHPOAL IMoAmmepu3zarus cTapOAa. LIOK
' https://m.edsoo.
ru/7f41837¢
Crroco0Obl  ITOAyYeHHS H IIPHMCHCHHE bubauoreka
3p | APOMATITIECKIIX YTACBOAOPOAOB LIOK
' https://m.edsoo.
ru/7f41837¢
Perrenme 3apau bubauoreka
LIOK
33.
https://m.edsoo.
ru/7f41837c¢
T'emetmaeckas cBA3bL MEXKAY KAACCAMHU bubanorexa
YTAEBOAOPOAOB LIOK
o https://m.edsoo.
ru/7f41837¢
O06o001meHHE 11O TeMe «APEHBD» bubaunoreka
35. HOK

https://m.edsoo.

ru/7t41837¢

2.4. ITpupoAHBIE HICTOYHUKU YTACBOAOPOAOB

M uX nepepaboTka
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IMpupoansrit ras. Ilomyrasie HedTAHDBIE

bnoauorexa

LHOK

2. | T2 1
https://m.edsoo.
ru/7f41837c¢

Hedre u e€ npouncxoxaerue. CrrocooOst bubauoreka

1epepaboOTKH HedpTH: LIEPErOHKA, LTOK

KPEKUHT (TepMUYECKHIH, https://m.edsoo.
37. | karaamTHyaeckuii), prdopMuHT, 1 ru/7f41837¢

nupoaus.  Ilpoaykrer  mepepaborku

HedprH, ux LIPUMEHCHHE B

IIPOMBIIIIACHHOCTH U B OBITY.

KaMmeHHBIH yrOAb M IIPOAYKTEI €rO Bubanorexa

38, I1epepabOTKH. 1 LHOK
https://m.edsoo.
ru/7f41837¢

I'eHeTHgeckas CBA3D MEKAY PA3AHYHBIMU bubanorexa
39, | KAACCAMH JTACBOAOPOAOB 1 LIOK
' https://m.edsoo.
ru/7f41837¢
2.5. 'aAOT€eHOIIPON3BOAHEIE YTAEBOAOPOAOB 4 1
DAEKTPOHHOE crpoeHue bubanorexa
40 I'AAOTE€HOIIPONU3BOAHBIX YTAEBOAOPOAOB. 1 I1HOK
' https://m.edsoo.
ru/7f41837¢
Peakrimm  3amernenns  rasorema  Ha bubanorexa
THAPOKCHA, HUTPOTPYITITY, ITHAHOTPYIIITY, LTOK
AMUHOTPYIIITY. AetictBre HA https://m.edsoo.
41. | raAOTEeHIIPON3BOAHBIC BOAHOTO u 1 ru/7f41837¢
CIIIPTOBOLO pactBoOpa IIIEAOYH.
BsaumoaelicTBHe AMTAaAOTEHAAKAHOB €
MATHHUEM U IIMHKOM.
ITomaTme O  METAAAOOPTAHHYECKHX bubaunoreka
4. COCAHMHCHUSAX. Wcroab3oBanue 1 LHOK
FaAOTCHIIPOU3BOAHBIX B OBITY, TEXHHUKE U https://m.edsoo.
B CHHTE3E. ru/7f41837¢
43, | Konrpoapnas padora Ne 2. 1 KP
Wroro 1o pasaeay : 35
Pasaea 3. Kucaopoaocoaepokariue M ’
OpraHUYeCKHe COCAMHEHUA
3.1. Cruprel. PeHOABI 11 IIp.p.
I1peaeAbHBIE OAHOATOMHBIE — CIIHPTHL bubanorexa
Crpoenme  MOACKyA  (Ha  mpumepe LIOK
44, | METAHOAZ 11 3TaHOA2). 'oMoAOTITIecKmit 1 https://m.edsoo.
" | paa,  obmas  dopmyaa, H3OMepwH, ru/7f41837¢
HOMEHKAATYPa u KAaccurkanys
CIIHPTOB.
QPusmgeckue CBOMCTBA CIIIPTOB. bubaunoreka
45. | Boaopoanas CBA3b. XuMugeckue 1 LIOK
CBOMCTBA: peaKIu 3aMeITeHUS,
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ACTHAPATALII, OKHCAECHUA,
BSaI/IMOACﬁCTBI/Ie C OpPraHu4YcCKUMH U
HCOpFaHH‘{CCKI/IMH KHCAOTAMH.

KauecrBenmas peaKHI/IH Ha OAHOQATOMHBIC

CITNPTHI.

https://m.edsoo.

ru/7f41837¢

DPusnoAormIecKoe A€I>‘ICTBI/I€ 9TAaHOAA U
MCECTAaHOAQ Ha OpraHu3M YCAOBCKA.

CriocoO®l  TIOAYYCHMA U IIPUMEHCHIC

Bubanorexa
[HOK
https://m.edsoo.

46. | OAHOATOMHBIX CITUPTOB. ITpoctere 1 ru/7f41837c¢
9(pUpBl, HOMEHKAATYpA U H3OMEPHA.
Ocobennocru dusmaecknx u
XUMHIYECKIX CBOUCTB.
Muoroaromusre CIIUPTEL: bubaunoreka
3THAEHTAUKOAD u TAUIIEPUH. LTOK
QPusuyecKkrne W XUMHYECKHE CBOMCTBA: https://m.edsoo.
47. | peakIuu 3aMeITICHHA, B3aNMOAEHCTBHE C 1 ru/741837¢
OpPraHHYECKIMH U HEOPIaHHYECKIMH
KHCAOTAMM, KAYECTBEHHAS PEAKIUA HA
MHOTO4TOMHBIE CIIHPTHL.
PU3NOAOTIIECKOE ACHICTBUE HA bubamnorexa
48 OpraHH3M YEAOBEKA. CrocoOsr 1 HOK
" | moayuenus u [IPUMEHCHIE https://m.edsoo.
MHOTO4TOMHBIX CIIHPTOB. ru/7f41837¢
Perrrenne 3apau bubanoreka
LHOK
49. 1
https://m.edsoo.
ru/7f41837¢
Ilpaxrugeckas pabora Ne 3. Permenne bubanorexa
50 | PKCHCPHMCHTAABHEIX | 32A2 1O Teme 1 Tp.p. HOK
«Criprel 1 PeHOABD; https://m.edsoo.
ru/7f41837¢
@enoA. CTpoeHHE MOAEKYABL, B3aMHOE bubanoreka
5p | BAwiHme THAPOKCOTPYIIITHI u 1 HOK
" | BeH30ABHOTO SIApA. https://m.edsoo.
ru/7f41837c¢
QPusudeckme CBOTICTBA denona. bubanoreka
5 OCOOEHHOCT  XMMHUYECKAX  CBOMCTB 1 LHOK
" | denonra. KauecrBennbie peaknuu Ha https://m.edsoo.
denoa. TokcuaHOCTD (PeHOAA. ru/7f41837c¢
CriocoObI  ITOAyYEeHUS H IIPUMEHEHHE bubaumoreka
53 deroAa. ®eroadopmasbaeruaHas 1 LHOK
" | cMona https://m.edsoo.
ru/7f41837¢
O6Gobrmenue TeMbr butauoreka
LHOK
54. 1
https://m.edsoo.
ru/7f41837¢
3.2. Kap6oHHABHEIE COEAMTHEHUA:
AABACTHABI U KeTOHBI. KapOoHOBBIE 21 2

kucAoTbl. Caookubie apupsl. ZKupsr
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KapOoHHABHEIE COCAMHEHUS: AABACTHABL
I KETOHBL ~DACKTPOHHOE CTPOCHHE

Kap6OHI/IAbHOI‘/‘I I“pyHHbI.

bnoauorexa

LHOK

https://m.edsoo.

55. | I'omoAormgeckme pPAABI AABACTHAOB M ru/7f41837¢
KETOHOB, 00Ias HopMyAa, H30MEPUA U
HOMEHKAaTypa. Pusudeckue CBOHCTBA
AABAETHAOB U KETOHOB,
XUMHYECKHE CBOWCTBA AABACTHAOB U bubanoreka
5, | KeToHOB (peakImuy  IPHCOCAMHEHIIA). LHOK
" | IIpeAcTaBAGHHE O MEXaHHU3ME PEAKIHI https://m.edsoo.
HYKACO(PHABHOTO IIPUCOCAMHCHIIA. ru/7f41837¢
OKucAeHHE AABAETUAOB, KAa4ECTBEHHBIE bubanoreka
57 peakIuu AABAECTHAOB. CrocoOsr [HOK
" | mOAyYeHUA W TPUMEHEHNE AABAETHAOB 1 https://m.edsoo.
KETOHOB. ru/7f41837¢
Perrenue 3apau bubanoreka
[HOK
58.
https://m.edsoo.
ru/7f41837¢
OAHOOCHOBHBIE ITpeAeAbHEIE bubanoreka
59 KapOOHOBBIE KHUCAOTEL ~(OcOOEHHOCTH HOK
" | crpoenus MOAEKYA KaPOOHOBBIX KHUCAOT. https://m.edsoo.
Msomepus 1 HOMEHKAATYpPA. ru/7f41837¢
Pusugeckue  CBOMCTBA, BOAOPOAHEIE bubanoreka
CBSI3U. Xumudeckue CBOMCTBA: I1HOK
60. | kucAoTHBIE CBOICTBA, peakius https://m.edsoo.
9TepUHUKALINN, PEAKIIUU C YIaCTHEM ru/7f41837¢
YTAEBOAOPOAHOIO PAAHKAAA.
IlonsiTe O MPOU3BOAHBIX KAPOOHOBBIX butanoreka
61 KHUCAOT: CAOKHBIE 9(DHUPBI, AHTHAPHABL, LHOK
IaAOTEHAHTHAPUABL, AMUABL, HITPHABL. https://m.edsoo.
ru/7f41837¢
Ilpaxrugeckas padora Ne 4. Permenue bubanoreka
. SKCHEPUMEHTAABHBIX ~ 32A29 IO  TEME Tp.p. LHOK
«KapOoHOBBIE ~ KHCAOTHL CAoXKHBIE https://m.edsoo.
acpupsD. ru/7f41837¢
OcobeHHOCTH  CBOMCTB  MypaBbHHOI bubanoreka
63 KHCAOTHL. LHOK
' https://m.edsoo.
ru/7f41837¢
Muoroo6pasue KapOOHOBBIX ~ KHCAOT. bubanoreka
OcoBEHHOCTH CBOICTB HEIIPEACABHBIX U LIOK
64. | apomaTHdecKuX KapOOHOBBIX KHCAOT, https://m.edsoo.
AHKAPOOHOBBIX KHCAOT, ru/7t41837¢
THAPOKCHKAPOOHOBBIX KHAOT.
IlpeacraBuTeAn BBICIIHX KapOOHOBBIX bubanorexa
65, KHCAOT: CTEAPHHOBAA, ITAABMUTHHOBAA, LHOK

OACHMHOBasdA, AMHOAEBadA, AHMHOACHOBAasA

KHCAOTHI.

https://m.edsoo.

ru/7t41837¢
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CrocoOBl ITOAyYCHMA M IIPHMCHCHIC

KapOOHOBBIX KHCAOT.

bnoauorexa

LHOK

66 https://m.edsoo.
ru/7f41837c¢
Perenne 3apaa bubanoreka
67. HOK
https://m.edsoo.
ru/7f41837¢
Caoxuple  aduper.  ['omororugecknit bubanoreka
8. | P obmaa  opmyaa, H3OMEpHA H LHOK
" | HomenKkAaTypa, cBOliCTBA https://m.edsoo.
ru/7f41837¢
AKuper:  crpoenne, dusuueckue u bubaunoreka
G, | XHMIraecKue CBOMCTBA KUPOB: THAPOAN3 LHOK
B KHCAOH H IIIEAOYHOM CPEAAX. https://m.edsoo.
ru/7f41837c¢
Ocobennocru CBOICTB KHUPOB, bubanoreka
0. COAEP/KAITTIX  OCTATKH  HEMPEAEABHBIX IHOK
JKUPHBIX KHCAOT. 7KupsI B prpoae. https://m.edsoo.
ru/7f41837¢
MpbIAA Kak COAHM BBICIIIHX KapOOHOBBIX bubanoreka
71, KHCAOT, UX Mororree Aeiictsue. [Tonsrue HOK
O CHHTETHYECKHX MOJIOIIHX CPEACTBAX https://m.edsoo.
(CMC) ru/7f41837¢
Perrenne 3apau bubanorexa
72. HOK
https://m.edsoo.
ru/7f41837¢
T'enermueckas cBA3b bubanorexa
73. HOK
https://m.edsoo.
ru/7f41837c¢
O06o0IIEHIE TEMBI bubanoreka
74. HOK
https://m.edsoo.
ru/7f41837¢
75. | Kourpoabnas padora Ne 3 KP
3.3. Yraesoanl -
OOmas  XapakTepUCTHKA  YTAEBOAOB. bubauoreka
76, Kaaccnduxrarus yraeBoaoB (MOHO-, AU- LIOK
1 ITOAMICAXAPHABL). https://m.edsoo.
ru/7f41837¢
MoHoOcaxapuABL: TAIOKO32, (pPYKTO3a, bubanoreka
pub0o3a, raraKkTO32, AC30KCHPHOO034. LHOK
QPusndeckre CBONWCTBA U HAXOKACHUC B https://m.edsoo.
7. | TPMPOAE. ®orocunres.  Onrmyeckad ru/7t41837¢

HM30MEPUIL. Koabuaro-mennas
TAyTOMEPHA Ha TNPHUMEPE MOAEKYABI
IAIOKO3BI, IIpOEKINH Xeyopca, - U
BaHOMEpPBI IAFOKO3BI.
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XuUMHYEeCKre CBOMCIBA TAIOKO3BL: C
VIACTHEM CIIHPTOBBIX U AABACTHAHON

rpynn, CHI/IpTOBOQ H MOAOYHOKMCAOEC

bnoauorexa
LHOK

https://m.edsoo.

8. OposkeHne  TAIOKO3bL — [lpumenenue ! ru/7f41837¢
TATOKO3HI, ee 3HAYEHHE B
HKUBHEACATEABHOCTH OPraHU3MA.
AmcaxapuApr:  caxaposa, MaAbTO3a H bubanoreka
AAKTO34. Boccramasausaronmue u IHOK
79. | HEBOCCTAHABAMBAIOIIIME AHCAXAPHABL. 1 https://m.edsoo.
I'mapoams  caxapossr. Haxoxaenne B ru/7f41837¢
IIPUPOAE U IIPUMCHCHIC.
[ToAncaxapuabl: KpaxmaA, TAHKOICH U bubanoreka
mmearroro3a.  CTpoeHme MaKpOMOAEKYA LIOK
80. | KpaxmMaAa, TAHKOI€HA M I[CAAFOAOSEL 1 https://m.edsoo.
Qusugeckue CBOHCTBA  KpaxMaAa U ru/7f41837¢
LEAAIOAO3HL.
XuMudeckue CBOMCTBA KpaxmaAa bubanoreka
81 (THAPOAH3, KadeCTBEHHAsd Ppeakuusa C 1 LIOK
" | fioaom). https://m.edsoo.
ru/7f41837¢
XuMHYECKHE  CBOMCTBA  IIEAAFOAO3BI bubanoreka
0 (THAPOAHS, PeakIus HOAyIeHHE 3(PUPOB 1 I1HOK
" | meaAroAO3H). https://m.edsoo.
ru/7f41837¢
ITonsite 006 HCKYCCTBEHHBIX BOAOKHAX butanoreka
%3 (BHCKO3a, AI[€TATHBIN IIICAK). 1 LIOK
' https://m.edsoo.
ru/7f41837¢
O060011IEHIE TEMBI butanoreka
[HOK
84. 1
https://m.edsoo.
ru/7f41837¢
Hroro mo pasaeay: 41
Pasaea 4. AsoTcoaeprkainye OpraHIuvYecKue 1 3
COEAMHEHUA
4.1. Amunbl. AMunokucAoTeL. Beakn 12 Hp-p.
KP 1
AMHHBI — OpPraHHYECKHE IIPOU3BOAHBIE bubanoreka
ammuaka.  Kaaccudmuxaimsa — aMHHOB: LHOK
arudaTHIecKue U apOMATHYECKHE; https://m.edsoo.
85. | mepBUYHBIE, BTOPUYIHBIE H TPETHYHBIC. 1 ru/7f41837¢
Crpoenne Moaekya, obimad dQopmyaa,
HM30MEpHs, HOMEHKAATYPA U (PU3HICCKHE
CBOMCTBA.
XuMHUECKOE CBONCTBA aAH(DATHIECKUX bubanorexa
86 AMMUHOB: OCHOBHBIE CBOIICTBA, 1 LHOK
" | aAkmAMpOBaHMe, peakIMu € a30TUCTOM https://m.edsoo.
kucAOTONH. COAM AAKMAAMMOHUSL. ru/7f41837¢
g7 AHHUAUH — IPEACTABHTEAb aAMHHOB 1 butaumorexa
" | apomarmueckoro pAAa. Crpoenne HOK
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aHHAMHA. B3amMHOE BAMSAHHE IPYIII
aTOMOB B MOAEKYAE AHUAMHA.
OcoOeHHOCTH ~ XUMHYECKAX — CBOMCTB
armAnHA. KadecTBeHHBIE peaknuyi Ha

AHUAWH.

https://m.edsoo.

ru/7f41837¢

CriocoObI  ITOAyYEHHE H IIPUMCHEHHE bubanoreka
88 aAu(ATUYIECKUX AMHHOB H AHHANHA U3 HOK
" | HuTpoGensoAa. https://m.edsoo.
ru/7f41837¢
AmmHOKHCAOTEL.  Homenkaarypa — u bubanoreka
nsomepuA. OTAEABHBIE IIPEACTABHUTEAN LHOK
X-AMHHOKHCAOT: TAMIIUH, AAAHIH, https://m.edsoo.
(PeHMAANAHHUH, CEPHH, TIAyTAMHHOBAsA ru/7f41837c¢
KHCAOTA, AW3HH, mucrenH. Onrmaeckas
nsoMepus amuHOKHcAOT: D- m  L-
AMUHOKHCAOTEHL.
%0 duspuveckue CBOMCTBA AMHUHOKHCAOT.
" | Xumudgeckue CBOMCTBA AMHHOKHCAOT KaK
aM@OTEPHBIX OPraHHYECKUX
COCAVMTHCHHI, peakus
IIOAMKOHAEHCAIIN, obpasoBaHme
HEINTUAHOM CBS3MH.
buoaornueckoe 3HAYCHUE
AMIHOKHCAOT.
CuHTE3 IEIITHAOB.
Ilpaxrugeckas pabora Ne 5. Permenne bubanorexa
90 SKCITEPUMEHTAABHEIX  3aAa9 IO  TeMe o HOK
" | «AsoTcoaeprkarne OpraHmJecKne p-p- https://m.edsoo.
COCAVTHECHUS; ru/7f41837¢
bBeAaknm xak mpHpoAHEBIE ITOAMMEPEL bubanoreka
ITepsrranas, BTOpHMYHAA W TPETHIHAA LHOK
91 | CTPYKTYPA OeAKOB. Xumugeckue https://m.edsoo.
" | coiictBa OEAKOB: THAPOAU3, ru/741837¢
ACHATYPALIS, KAICCTBCHHBIC PCAKIINN HA
OeAKH.
Pernenne 3apaa bubanoreka
92 HOK
) https://m.edsoo.
ru/7f41837¢
T'emetmaeckas  cBA3b  OPTaHHMYECKUX bubanoreka
93 COCAMHCHUI LHOK
' https://m.edsoo.
ru/7f41837¢c
Ilpaxrugeckas padora Ne 6. Perenne bubanorexa
g4 | PNCTCPHMEHTAABHBIX 3272 IO TeMe o HOK
" | «PacniosuaBanue OPraHMYEeCKIX p-p- https://m.edsoo.
COCAMHECHUID). ru/7f41837¢
O060011IEHIE TEMBI bubanoreka
95.
LHOK
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https://m.edsoo.

ru/7f41837¢

96. | Kourpoabnas padora Ne 4 1 KP
Hroro o pasaeay: 12
Pa3zaea 5. BeicokomoaekyaapHBIE 6 5
COEAMHECHUA
bubaunoreka
HOK
5.1. BEICOKOMOAEKYAAPHBIE COEAMHEHUA 6 2
https://m.edsoo.
ru/7f41837¢
OcHoBHbIE TTOHSATHS XUMHH bubanoreka
g7, | BPICOKOMOACKYAADHBIX COEAUHEHHH. 1 LHOK
" | OcnHoBHBIE METOABI CHUHTE32 https://m.edsoo.
BBEICOKOMOAEKYASPHEIX COEAMHEHHIT ru/7f41837¢
ITaacTmaccer. VruAnzarms " bubanoreka
IepepaboTKa IIAACTHKA. DAACTOMEPBL: HOK
98. | HATypaABHBIN, CHHTETHYECKHE KAyIyKH 1 https://m.edsoo.
(byraaneHOBBIII, XAOPOITPEHOBBIMN, ru/7f41837¢
HM30IIPEHOBHIN) M CHAMKOHHI. Pe3nHa.
Boaokna: HaTypaAbHEIE (IIIEPCTB, IICAK), bubanorexa
99 HCKYCCTBEHHBIC  (BHUCKO3a, aIleTaTHOE 1 I1HOK
" | BOAOKHO),  CHHTETHYECKHE  BOAOKHA https://m.edsoo.
(KaITpOH M AaBCaH). ru/7f41837¢
Ilpaxrugeckas pabora Ne 7. Permenne bubanorexa
100. SKCITEPUMEHTAABHEIX  3aAa9 TIO  TeMe 1 Tp.p. HOK
«PacmiosmaBanme ImAaCTMACC 1 BOAOKOH» https://m.edsoo.
ru/7f41837¢
101, HNrorosas KOHTpO/:bHaﬂ pabora Ne 5 3a 1 Kp
KYPC OPraHUYeCKON XUMHN
102. | Amaams KP
Hroro 1o pasaeay: 6
Obr1ee KOAMYECTBO YACOB IO IIPOrpaMme 102
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IToypouHoe maanupoBanue

11 xaacc
Ne Koa- Ilpakr. | Popmsl 5OP
n/u HaunmenoBanme pasaesa U TeM ypoKa :::C paboTeI | KOHTPOAA
Pasaea 1. TeopeTuueckrie OCHOBBI XMMUH 39 - -
1.1. Crpoenne aroma. Ileprnoandeckuii
3aKOH U IIEPUOANUIECKAS CHCTEMA XUM. 9 - -
areMeHTOB A.M. MeHAeA€ceBA
Arom. CocTaB aTOMHBIX SACP. bubanoreka [IOK
1 XUMHIECKUH SAEMEHT. MsoTomsr. 1 https://m.edsoo.r
' KopmyckyaspHO-BOAHOBOMH AYAAH3M, u/7f41837¢
ABOMCTBEHHAS IIPIPOAA SACKTPOHA.
CrpocHue 3ACKTPOHHBIX OOOAOYEK ATOMOB, bubanoreka [TOK
2. KBAHTOBBIE YHCAQ. 1 https://m.edsoo.r
u/7f41837¢
DHepreruyeckue ypOBHH M IIOAYPOBHH. bubanmorexka [LIOK
Aromable  opburasu.  Kaaccudurarms https://m.edsoo.r
5 XUMUYCCKUX — 9AEGMEHTOB  (s-, p-, d-, 1 u/7t41837¢c
fanementer). PacuipeaeAenue 3AeKTPOHOB 110
ATOMHEIM OPONTAAAM; IIPHHIINII MEHHMYMA
sueprun, npuanui [layan, mpasuro XyHAa.
DAeKTpOHHBIE  KOH(HIYPAIUU  ATOMOB bubanorexka [LIOK
4 sremeHTOB | — IV IIepHOAOB B OCHOBHOM 1 1 https://m.edsoo.r
" | BO3DY/KACHHOM COCTOAHUH, SAEKTPOHHBIE u/7f41837¢
KOH(PUIYPAIIHH HOHOB.
ITousTre 006 9HEpPrUM MOHHU3ALNN, SHEPIUN bubanoreka [IOK
5. | cpoacTBa K 5AEKTPOHY. 1 https://m.edsoo.r
DAEKTPOOTPULIATEABHOCTb. u/7f41837¢
[lepuoamueckuii sakor u [ICXD A bubanorexa [IOK
MenpeaeeBa. CBasb https://m.edsoo.r
6 ITeprmoamaeckoro 3akoHa 1 1 u/7f41837¢
' IlepuoAndeckol  CHCTEMBI  XMMHYECKHX
9AEMEHTOB C  COBPEMEHHOM  TeOopHen
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH ~ HM3MEHEHHUA  CBOMCTB bnb6anoreka [TOK
XUMHYECKAX 9AEMEHTOB U ODPA3yEeMBIX MU https://m.edsoo.r
7. | IPOCTBIX M CAOKHBIX BEITIECTB IO IPYIIIAM H 1 u/7f41837¢c
IIEPHOAAM.  3HAYEHHUE  IIEPHOAUYECKOIO
sakona A.M. MesAeAeesa.
O060b1IeHNE TEMBI bubanorexa [IOK
8. 1 https://m.edsoo.r
u/7f41837¢
9, ITposepounas padora 1
1.2. Crpoenne Bemecrsa. MHOroo6pasue 1 i 1
BEIIECTB
Xumuueckas CB3b. BHAB XUMHYECKON bubamorexka IIOK
10. | cBasm: KOBAACHTHASA, HOHHAA, 1 https://m.edsoo.r
MeTaAAmdecKasd. MexXaHu3MBI OOpa3sOBaHUA u/7f41837¢
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KOBaACHTHOMH CBA3M: OOMEHHBIN U AOHOPHO-
AKLEIITOPHBIH. DHEPrud M AAHHA CBA3H.
IToaspHOCTS, HAIIPaBACHHOCTD u
HACBIITIAEMOCTb KOBAACHTHOIT CBA3ML

Kparnasie casu

Boaopoanas  cBasb.  MemxMOAEKYASPHBIE bubanoreka [TOK
11. | B3ammoaericTBHUA 1 https://m.edsoo.r
u/7f41837¢
Barenrmocrs u BaAeHTHBIE BO3MOMKHOCTH bubanoreka [TOK
ATOMOB, I'ubpransarus ATOMHBIX https://m.edsoo.r
13 opbuTaneil. CBA3b 3ACKTPOHHOU CTPYKTYPHI 1 u/7f41837c
MOAEKYA C UX F€OMETPHUYECKUM CTPOCHUEM
(Ha HOpuMepe COCAMHEHHMH  JAEMEHTOB
BTOPOTO IIEPUOAQ).
ITpeacTaBaeHmE o} KOMITAEKCHBIX bubanoreka [TOK
coeantennx. COCTaB KOMITAGKCHOIO WOHA: https://m.edsoo.r
KOMITAEKCOOOPA30BaATEAD, AMIAHABL. u/7f41837¢
14. | Koopaunarmonnoe uucaro. Homenxaarypa 1
KOMITAGKCHBIX ~ COCAMHEHUIN.  3HadeHue
KOMITAGKCHBIX —coeaumnenuii. [lomsrue o
KOOPAMHAITMOHHON XHMHUH.
Bemecrna MOAEKYASIPHOTO u bubanorexa [IOK
15 HEMOAEKYAAPHOTO CTPOCHUA. Turs 1 https://m.edsoo.r
" | kpECTaAAMMEcKHX pemIeToK  (CTPYKTYp) u u/7f41837¢
CBOIICTBA BEILIECTB.
ITomAtme O  AMCHEpPCHBIX  CHCTEMAax. bubanorexa [TOK
16. | Mcrunnee pacrsopel. llpeacraBaenme o 1 https://m.edsoo.r
KOAAOHAHBIX PacTBOPAx u/7f41837¢
CriocoObI  BBIP@KEHHA  KOHIICHTPALIHH bubanorexa [TOK
17. | pacTBOpOB: MaccoBas AOAf BEIECTBA B 1 https://m.edsoo.r
pacTBOpe, MOAAPHAA KOHIIEHTPAIINSA u/7f41837¢
Hacerrmierrapie 1 HeHACHIIIIEHHBIE PACTBOPHI, bubanorexa IIOK
18. | pactBOopmMOCTB. KprcTaAAOTHAPATEL 1 https://m.edsoo.r
u/7f41837¢
Kaaccnduxarus u HOMEHKAQTYPa bubanorexa [IOK
19 | HeopraHumYECKUX BEILECTB. 1 https://m.edsoo.r
u/7f41837¢
O060b1IeHNE TEMBI bubanorexa [IOK
20. 1 https://m.edsoo.r
u/7f41837¢
21. | Kourpoasras pabora Ne 1 1
1.3. Xwumudeckue peakum 19
Karaccndukanmsa XUMHYECKHX peaknni B bubanoreka LIOK
22. | HEOpPraHMIECKOH M OPTAHIMYECKON XIMHM. 1 https://m.edsoo.r
u/7f41837¢
3aKOH COXpaHEHNA MACCHI BEILECTB; 3aKOH bubanoreka LIOK
23. | coxXpaHeHHA W IPEBPAIIEHUA SHEPTUN IIPH 1 https://m.edsoo.r
XUMHYECKAX PEAKIIUAX. u/7f41837¢
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TerraoBere 9 PEKTHI XUMIIECKIX PEAKIIHH.

Bubanoreka [TOK

24. | Tepmoxummdeckue ypaBHEHUA. https://m.edsoo.r
u/7f41837¢
CkopocTp  XHMUYECKOH  peakmum, ee bubanoreka [IOK
25. | 3aBHCHMOCTB OT PA3AHYHBIX (DAKTOPOB. https://m.edsoo.r
u/7f41837¢
T'omoreHHbIE U reTEpOreHHBIE PEAKITHL. bubanoreka [IOK
26. | KaraAms 1 KaTaAn3aTOPEI https://m.edsoo.r
u/7f41837¢
Ilpaxrugeckas padbora Ne 1. Bawmamme Bubaumorexa LIOK
27. | pasamgHbIXx  (PAKTOPOB  HA  CKOPOCTB [p.p. https://m.edsoo.r
XPMITIECKOM PEaKITHH. u/7f41837¢
OOparumble UM HEOOPATHMBIE —PEAKIIHH. bubanoreka LHOK
28. | Xummueckoe  paBHoBecme.  KomcranTa https://m.edsoo.r
XHMIIECKOTO PaBHOBECHA. u/7f41837¢
@akTOpBI, BAHAIOIINE Ha ITOAOMKCHIE bubanoreka [ITOK
XUMHYECKOIO PaBHOBECHA: TEMIIEpATypa, https://m.edsoo.r
29. | AaBAeHEE W KOHIIGHTPAIIMM  BEINECTB, u/7t41837¢
y9aCTByIOIUX B peakumu. [lpumamun Ae
[lareane
Ilpaxrugeckas pabora Ne 2. Bawmsnume bubanorexa LIOK
30. | pasamuHBIX (DAKTOPOB HA  IIOAOMKCHIE [p.p. https://m.edsoo.r
XHMHIYIECKOTO PaBHOBECHS u/7t41837¢c
DAEKTPOAUTHYIECKAS AHMCCOITAAITHS. bubanmorexka [LIOK
31. | Cuabubie u craOpre 9AeKTpOAUTEL CTeIeHb https://m.edsoo.r
Auccortrarun. FIoHHOe TPON3BEACHIE BOABI u/7t41837¢c
Cpeaa BOAHBIX PacTBOPOB: KHCAOTHaf, bubanorexa IIOK
32. | HeHTpaAbHAf, IIEAOYHAA. BOAOPOAHBII https://m.edsoo.r
MOKA3ATEAD u/7t41837¢c
T'mapoams coneii. bnbanoreka [IOK
33. https://m.edsoo.r
u/7f41837¢
Peaknuu morHOrO 0OMEHA. bubamorerka IIOK
34. https://m.edsoo.r
u/7f41837¢
Ilpaxrugeckas pabora Ne 3. Xummdeckue bnbanoreka [IOK
35. | peaxIuu B pacTBOPAX AEKTPOAUTOB. Ip.p. https://m.edsoo.r
u/7f41837c
OXKHCAUTEABHO-BOCCTAHOBUTEABHBIC bubamorerka IIOK
peakrruu. CTEIICHb OKUCACHHS. https://m.edsoo.r
OxucAanTeAb 1 BoccTaHOBUTEAD. [Iporteccer u/7t41837¢
36 OKHCAEHUS U BOCCTAHOBAeHUS. Bakuerirme
OKHUCAMTEAW ¥ BOCCTAHOBHUTEAHM. Metoa
3AEKTPOHHOTO OaAaHCA.
DAEKTPOAU3  PacTBOPOB H  PACIIAABOB bunb6anoreka [TOK
37. | Bermecrs. https://m.edsoo.r
u/7f41837¢
Perrenme 3apau bnb6anoreka [TOK
38. https://m.edsoo.r

u/7f41837¢
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O06o0b111eHNE TEMBI

Bubanoreka [TOK

39. 1 https://m.edsoo.r
u/7f41837¢
40. | Kourpoasnas pabora Ne 2 1 K.P.
Hroro mo pasaeay: 39
Pasaea 2. Heopranuueckas XuMus 54
2.1. HemeTaAAsbl 31
IToaoxenne HemeTaaA0B B [leproamdeckoit bubanoreka [IOK
cucreMe XuUMHYecKknxX sAaemeHToB AL https://m.edsoo.r
41. | MeHAeAeeBa B OCOOEHHOCTH CTPOCHHA HX 1 u/7f41837¢
aToMOB. Pusmyeckre CBOMCTBA HEMETAAAOB.
AAAOTPOIIHS HEMETAAAOB
Boaopoa. Tloayuenme, usmgeckue u bubanoreka LHOK
XIMIOYECKHe  CBOMcTBa  (peakium ¢ https://m.edsoo.r
42. | MmeraaramMu u HEMETAAAAMH, 1 u/7t41837¢
BOCCTAHOBACHHE  OKCHAOB W COACH).
I'mapuabr. TOIIAUBHBIE 9ACMEHTHI
T'anoremsr.  HaxoxaeHme B IpHPOAE, bubanorexa IIOK
43. | ciocober  moAydeHms — (pHU3HUECKHE U 1 https://m.edsoo.r
XUMUYECKUE CBOWICTBA. u/7f41837¢
T'aroreHOBOAOPOABI bunbanmorexka [LIOK
44. 1 https://m.edsoo.r
u/7f41837¢
Baxneimme KHCAOPOACOAEPKAILIHE bubamorexka [LIOK
COCAHMHEHHA TaAOTeHOB. AabopaTopHEBIE H https://m.edsoo.r
45. | OPOMBIIIIACHHBIE ~ CIIOCOOBI  IIOAYYCHHSA 1 u/7f41837¢
raroreHoB. [lpmMeHeHMe TaAOreHOB M HX
COCAMHECHHUN
Ilpaxrugeckas pabora Ne 4. Pemrenue bubanorexa LIOK
46. | 9KCIIEpDUMEHTAABHBIX  33Aa9 IO TEME 1 Ip.p. https://m.edsoo.r
«["aAoreHBD; u/7f41837¢
Cepa. HaxomaeHne B mpupoae, CIocoObr bubanorexa LIOK
47. | moaygenus, uU3MYECKHE H XHMUIECKHE 1 https://m.edsoo.r
CBOMCTBA. u/7f41837¢
CepOBOAOPOA, CYAB(DHAEL bubanorexa LIOK
48. 1 https://m.edsoo.r
u/7f41837¢
Oxcuanr cepor (IV) u (VI). Cepuucras u bubanorexa LIOK
49. | cepHad KUCAOTBHI H UX COAH. 1 https://m.edsoo.r
u/7f41837¢
OcobEeHHOCTH CBONCTB CEPHON KHCAOTHI. bubanorexa LIOK
50. 1 https://m.edsoo.r
u/7f41837¢c
[paxrugeckas pabora Ne 5. Perrrerne bubanoreka LIOK
51. | skcmepuMeHTAABHEIX 3aA24 110 Teme «Cepa 1 Ip.p. https://m.edsoo.r
U ee COCAUHCHUSD. u/7f41837¢
ITpumenenue cepr 1 €€ COEAMHEHUI. bubanoreka LIOK
52. 1 https://m.edsoo.r
u/7f41837¢
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KonrTtpoasHnas pabora Ne 3

Bubanoreka [TOK

53. https://m.edsoo.r
u/7f41837¢
Aszot. Haxoxaerue B IppoAe, CrrocoOst bubanoreka [IOK
54. | moAydeHns, GUINIECKIE U XUMIICCKIE https://m.edsoo.r
CBOIICTBA. u/7f41837¢
AMMUAK, HITPHABI bubanoreka [IOK
55. https://m.edsoo.r
u/7t41837¢
OxKcuAB 230Ta. A30THCTasA KICAOTA Bubanoreka [IOK
56. https://m.edsoo.r
u/7f41837¢
OCcoOEHHOCTH CBOMCTB 2430THOM KACAOTHL. bubanoreka [TOK
57. https://m.edsoo.r
u/7f41837¢
[IprveneHmEe a30Ta M €O COEAMHEHUIA. bubanoreka [JOK
58. | Asormsle yAOOpeHUsL. https://m.edsoo.r
u/7f41837¢
®ocdop. HaxomaeHne B ipupoae, bubanoreka [IOK
59. | cnocoOwr moAyuenus, U3UIECKIE U https://m.edsoo.r
XUMUYECKIE CBONCTBA u/7f41837¢
Docduasr u pochun. Okcuarr dpocdopa bubanorexa [ITOK
60. https://m.edsoo.r
u/7f41837¢
OprodocdopHas KHCAOTA U €€ COAH. bubanorexa LIOK
61 Meradocdopuas u nupodochoprasd https://m.edsoo.r
" | kmcaotsr, pocdopucras n u/7f41837¢
dochopHOBaTHCTAS KHCAOTEL
Ipaxrugeckas pabora Ne 6. Perrerne bnbanorexka [IOK
62. | 3KCIEPUMEHTAABHBIX 32A4Y 11O TeME «A30T Ip.p. https://m.edsoo.r
u docop U UX COCAMHEHHU. u/7f41837c¢
IIpumenenue dpocdopa u ero COEANHEHHUH. bnb6anoreka [IOK
63. | Pocdopubie yA0OpeHns https://m.edsoo.r
u/7f41837¢
Komrtpoasnas padora Ne 4 bnb6anoreka [TOK
64. https://m.edsoo.r
u/7f41837¢
Vraepoa. HaxoxaeHne B mpupoae, bubanorexa IIOK
65 CIIOCOOBI TOAYUeHHA, (DUIUIECKHE U https://m.edsoo.r
" | xummaeckue cpoiictBa. OKCHABI yrA€pOAL u/7f41837c¢
(1) 1 QV),
VroabHas KcAOTa U ee coan. [Ipumenenne bubamorerka IIOK
66. | yrAepoAa u €ro COCAMHCHIN. https://m.edsoo.r
u/7f41837¢
Kpemamit. HaxoxaeHne B mprupoAe, bubamorexka IIOK
67. | coocoOer moAyUeHus, (PHU3UIECKHE U https://m.edsoo.r
XUMHYECKHIE CBOWCTBA u/7f41837¢
Oxcna kpevand (IV), kpemHnesas KrcAoTa, bubamorexa LIOK
68. | cuaukars https://m.edsoo.r

u/7f41837¢
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ITpumenenne kpeMHIA 1 €T0 COEAMHEHUI.

Bubanoreka [TOK

69. | Crekao, ero IOAyYEHHE, BUABI CTEKOA. 1 https://m.edsoo.r
u/7f41837¢
O06ob11eHNE 110 TEME Bubanoreka [IOK
70. 1 https://m.edsoo.r
u/7f41837¢
71. | Kourpoarnas padbora Ne 5 1 KP
2.2. MeTaaAbl 23 3
IToaoxernne meTassos B Ileprnoamdeckoit bubanoreka [IOK
7 CHCTEME XUMHYECKUX DAEMEHTOB, 1 https://m.edsoo.r
" | OcobeHHoCTH CTPOEHHS IAEKTPOHHBIX u/7f41837¢
0DOAOYEK ATOMOB METAAAOB.
Obrme HU3HIEeCKIe U XUMUYICCKIE bubanoreka [TOK
73 CBOICTBA MeTaAAOB. [IprMeHeHHE METAAAOB 1 https://m.edsoo.r
" | B 6BITY, IpHEpOAE M Texuuke. CrIAaBBI u/7f41837¢
METAAAOB.
DACKTPOXIMIYIECKIN PAA HAIIPAKECHITH bubanorexa [IOK
74 MeTaAA0B. OOIIHe CIIOCOOBI MOAYYICHUsA 1 https://m.edsoo.r
" | METaAAOB: THAPOMETAAAYpPIHS, u/7f41837¢
[IIPOMETAAAYPIHSA, IACKTPOMETAAAYPIUA
[Nonstre 0 Koppo3un MeTaaA0B. CIIOCOOBI bubanorexa [IOK
75. | 3aIIHTE OT KOPPO3UU. 1 https://m.edsoo.r
u/7f41837¢
OO1mas xapakTepuCTHKa METAAAOB TA- bubanorexa LIOK
76. | rpymrsr Ileproandeckoii cucTeMsr 1 https://m.edsoo.r
XUMUYECKAX IAEMEHTOB. u/7t41837¢c
Harpnit u kaAnii: moaydenue, pusuaeckme bubanoreka [IOK
77. | 1 XuMHUYECKUE CBOMCTBA, IIPUMEHEHHE 1 https://m.edsoo.r
IIPOCTBIX BEIIECTB U UX COEAUHEHMIT u/7f41837¢
OOrmas xapakrepucTHKa MeTaAAOB 1TA- bubanorexa LIOK
rpynis 1leproArraeckoi crcTeMbr https://m.edsoo.r
XUMHYECKAX 3AeMeHTOB. Marauii u u/7f41837¢
78. KAABLIMIL: IIOAYYeHHE, (DU3HIECKUE U !
XUMHYECKHIE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEINECTB U UX COCAMHEHUN
7KecTkocTb BOABI U CITOCOOBI €€ bubanorexa [IOK
79. | ycrpanenus 1 https://m.edsoo.r
u/7f41837¢
AArOMHHMI: TOAyYeHNE, (PU3HIECKUE U bubanorera [IOK
XMMHYECKHIE CBOMCTBA, IIPHUMEHECHIE https://m.edsoo.r
20 IIPOCTOTO BEMIECTBA U ETO COEAMHEHUI. 1 u/7f41837¢
AmdoTepHBIE CBORCTBA OKCHAA U
THAPOKCHAQ AAFOMUHUS,
IHAPOKCOKOMITAEKCHI AAFOMUHUS.
[paxrugeckas pabora Ne 7. Perrerne bubanoreka LIOK
81. | 9KCIEpHMEHTAABHBIX 33AAY 11O TEME 1 [p.p. https://m.edsoo.r
«MeTaAABI TAQBHBIX TIOATPYIIID u/7f41837¢
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Pemmenue 3apaq

Bubanoreka [TOK

82. 1 https://m.edsoo.r
u/7f41837¢
OO0r11as XapaKTepUCTHKA METAAAOB bubanoreka [IOK
83 1obouHbIX HoArpy (b-rpyrrm) 1 https://m.edsoo.r
' [TeproAMIeCKOIT CHCTEMBI XUMITIECKIX u/7f41837¢
9AEMEHTOB.
Dusudeckne U XUMAIYIECKIE CBOMCTBA Bubanoreka [IOK
Xpoma 1 ero coeAuHeHn. OKCHABL 1 https://m.edsoo.r
g4 ruapokcuAs xpoma(Il), (IIT) u (VI). 1 u/7f41837¢c
" | XpomaTsr 1 AMXPOMATBI, HX
OKHCAUTECABHBIC CBOMCTBA. [loAyuenue u
IIPUMEHEHHE XPOMa.
Dusudeckne U XUMAYIECKIE CBOMCTBA Bubanoreka [IOK
Maprafiia u ero coeAnteHuii. OCHOBHbIC https://m.edsoo.r
85. | coeamnenms maprauma (1I), IV), (VI) n 1 u/7f41837¢c
(VII). ITepmanranar kaAusd, ero
OKHMCAHUTEABHBIE CBOMCTBA.
Pusnueckre U XUMAYECKHAE CBOMCTBA bubanorexa [IOK
JKeAe3a B ero coeannenuii. OKCHABL, https://m.edsoo.r
86. | ruapoxcuabl u coan xeaesa(ll) m (I1I). 1 u/7f41837¢
IMoAy4eHne U IPUMEHEHHE KEAE3A H €TI0
CITAQBOB.
Meap: noAydenue, (pusndgecKue u bubamorexa LIOK
87. | xummdeckue CBONCTBA, IPUMECHCHHUE 1 https://m.edsoo.r
IIPOCTOTO BEITIECTBA U €rO COCAMHEHIH. u/7f41837¢
Huak: moaygenune, pUsmaecKue u bubanmorexka [LIOK
XUMHYECKHIE CBOMCTBA, IIPHMEHCHIE https://m.edsoo.r
g8 IIPOCTOTO BEITIECTBA U €rO COCAMHEHIH. 1 u/7f41837¢
" | AmdpoTepHBIE CBOICTBA OKCHAR U
THAPOKCHAQ IIMHKA, THAPOKCOKOMIIAEKCHI
LIHKA.
Permmenue 3apau bubamorerka [IOK
89. 1 https://m.edsoo.r
u/7f41837¢
Ipaxrugeckas pabora Ne 8. Perrenne bubamorerka [IOK
90. | sKCIEPHUMEHTAABHBIX 32Aa 110 TEME 1 Ip.p. https://m.edsoo.r
«MeTaAABI TOOOYHBIX IIOATPYIIID. u/7f41837¢
O0600IIIEHNE TEMBL bubamorerka IIOK
91. 1 https://m.edsoo.r
u/7f41837¢
T'enmermdeckas cBA3b COCAMHEHUIA bnb6anoreka [TOK
92. 1 https://m.edsoo.r
u/7f41837¢
93. | Konrpoawsnas pabora Ne 6 1 KP
Hroro mo pasaeay: 54

Pasaea 3. Xumusa u 5KusHb

3.1. MeTOABI [IO3HAHUA B XUMHUU
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Poap xumun B 0OCCIEYCHHH YCTOHYHUBOIO

pasBuTHA YCAOBCUYECCTBA. ITousarue O

Bubanoreka [TOK
https://m.edsoo.r

4. HAYYHBIX METOAAX ITO3HAHHUA X METOAOAOTHHI ! u/7f41837c¢
HAYYHOI'O MCCACAOBAHUS
Hayunsre IIPUHITAIIBI OPraHU3AITHI bubanoreka [IOK
XUMHYECKOIO IIPOU3BOACTBA. https://m.edsoo.r
95 [IpOMBIIIIACHHBIE ~ CIIOCOOBI  ITOAYYCHHA 1 u/7f41837c¢
" | Bakmelimmx  Bemects  (Ha  IpHMepe
IIPOU3BOACTBA AMMHAKA, CEPHOH KHCAOTHI,
METAHOAQ).
ITpOMBIITIACHHEIE ~ CITOCOOBI  ITOAYYCHES bubanoreka [IOK
9% METAAAOB M CHAQBOB.  XHMHYECKOE 1 https://m.edsoo.r
" | sarpsAsHeHME OKpYKAIOIIEH CPEABI U €ro u/7f41837¢
IOCAEACTBHA.
Xumus u 3A0POBbE YEAOBEKA. bubanoreka [TOK
AexapcTBeHHBIE CPEACTBA. ITpaBmaa https://m.edsoo.r
97. | mcroAb3oBaHUA AEKAPCTBEHHBIX 1 u/7f41837¢
mnpermapatoB. POoAp XumMunm B pasBHTHH
MEAULIHEL
Xumua 1. OCHOBHBIE  KOMIIOHEHTBI bubanmorexka [LIOK
98. | mumm. ITumessre A0OaBkmM. POAb xuMum B 1 https://m.edsoo.r
obecrieyeHny NUIIEBON OE30HaACHOCTH. u/7f41837¢
Kocmernaeckue u napdromepHore bubamorexka [LIOK
99 cpeactBa. berrosas xumus. Ilpasuaa 1 https://m.edsoo.r
" | 6€301aCHOTO UCIIOAB3OBAHUSA IIPEIIAPATOB u/7t41837¢
OBITOBOI XMMHUU B IIOBCEAHEBHOM JKU3HUI
XumMuad B CIPOHTEABCTBE. Bamerirue bubanmorexka [LIOK
100. | crpoureApHBIE MaTepraAbl (LIEMEHT, OCTOH). 1 https://m.edsoo.r
ITpon3BOACTBO CTPOHTEABHBIX MATEPHAAOB u/7t41837¢
Xumus B CEABCKOM XO3SAUCTBE. bnb6anoreka [TOK
101. | Oprannyeckre U MUHEpPaABHBIE YAOOPEHUS. 1 https://m.edsoo.r
u/7f41837¢
Heoprammgeckme matepraAbr bubamorerka [IOK
102 (KOHCTPYKLIMOHHBIC ~MATEPHAABL, KPACKH, 1 https://m.edsoo.r
" | crekro,  kepammka).  Marepuaabl  AAdA u/7f41837¢
saexrpornuku. Hanorexnoaornu
Hroro mo pasaeay : 9
O0111ee KOAHYECTBO YACOB IO IIPOrPAMME: 102
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YuebHO-METOANYECKHIA KOMIIAECKT

B.B. Epemun, H.E. Kyssmenxo, B.J. Tepennn, A.A. Aposaos, B.B. Ayuun. Vuebuux 10 kaacc.
Vrayoaennsiit yposens. 2024
B.B. Epemun, H.E. Kyssmenxo, A.A. Aposaos, B.B. Ayrun. Vuebnuk 11 kaacc. YraybaenHsii
yposens. 2024
Kysemenko H. E., Epemun B. B. 2500 3aaa4 rro xumum ¢ permrennsavu. — M.: Onnkc, 2006.
I'anaka HA. O6mas xumust: yaeobuoe nocodue / HA. I'amnka. — Msa. crep. — M.: Kaopye, 2016.
I'amaxa H. A., Pabunosua B. A., Pyouna X. M. 3aaaun u yupaskaeHus 1o o61eit xumen. — 2002.

Iudpossie 06pazoBaTesbHBIE PECYPCHI U PECYPCHI CETH UHTEPHET
[Topraa dpymaamenTaABHOTO XEMHIYeckoro oopasosanus ChemNet.
Xummraeckas naGOpPMALIIOHHAA CETh: Hayxa, oOpasoBaHue, TEXHOAOIUI
http://him.1september.ru
Eannas xoaaexrma LIOP: ITpeamernas koAAeKus « X MU
http://school-collection.edu.ru/collection/chemistry

EcrecrBenno -HAYYIHBIC SKCIICPUMCHTBI: XUMHS.

Koaaexrusa Poccuiickoro o011ieo6paszoBaTeAbHOro mopraaa http://www.chemistry.ssu.samara.ru

OcCHOBBI XUMHUI: SAEKTPOHHBIHA yaeOHuK http://chemworld.narod.ru

Caiit «BupryaspHas xumugeckas mkoAa» http://maratakm.narod.ru

Caiir «Mup xumvum» http://chemistry.narod.ru

JOKYMEHT MOAMUCAH
SNEKTPOHHOWM MNOANMNCHIO

CepTucbukar: 02D19E9600C7BOF4864EESE93B7C5A1ESS
Bnapeneu: ParoxuHa Onbra AnekcaHapoBHa
[Deitcteutenen: ¢ 27.11.2023 go 27.02.2025 43
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