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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma no xumu (yriryOJIeHHBIH YPOBEHB) Ha YPOBHE CPEAHEr0 0011Iero oopa3zoBaHus
COCTaBJICHa Ha OCHOBE:
- ®enepanbHOTO 3aK0Ha Poccuiickoit @eneparuu ot 29 aexabpst 2012 roma Ne 273-D3 «O6
obpazoBanuu B Poccutickoit @eaepanumy» (B pea. U3MEHEHUN );
- KonBeHnuu o npaBax peb&HKa,

— (enepanbHBIA TOCYNAapCTBEHHBIH 00pa3oBaTENbHBIM CTaHIAPT CpPEIHEro OoOIIero
o0pa3oBaHMsl, YTBEPKIACHHbIM IpUKa3oM MuHHCTepcTBa 00pa30BaHUS M HAyKH
Poccuiickoit @enepanuu ot 17 mag 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepctBa odpasoBanus U Hayku Poccuiickoit ®enepanuu Ne 732 ot 12
aBrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBEeTCTBUU C (eaepanbHO 00pa30BaTeIbHOW MNPOrpaMMON CpeAHEero OOIIero
oOpa3oBaHus, yTBEpKIeHHOM npukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( manee — ®OII COO).

— OcHoBHOI 00pazoBaTeNbHOMN MPOrpaMMbI cpeHero obmiero oopazoanust MAOY COIII
Nell um. B. . CmupnoBsa r. Tomcka;

— Ilpuxkaz3 MunnpocBemenuss Poccun ot 21.09.2022 N 858 "OG6 yTBepkaeHUH
denepanbHOro mepeyHsl y4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH peallu3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HadyajabHOTO
o0mIero, OCHOBHOIO 0OIIEro, cpeaHero oOmero o0pa3oBaHUs OpraHU3ALUSIMU,
OCYILECTBIISIOUIMMHA 00Pa30BaTENbHYIO JESATEIBHOCTh M YCTAHOBICHHS MPENEIEHOTO
CpPOKa HCIOJb30BAHUS HCKIIOYEHHBIX yueOHHKOB" (3aperucrpupoBaHo B MHUHIOCTE
Poccun 01.11.2022 N 70799)

— -llocranoBnenune ['JaBHOroO TroCyAapCTBEHHOIO CAHUTApPHOIO Bpada POCCUHCKOMN
Oenepanun ot 28 ceHTsIOps 2020 r. Ne28 «O06 yrBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHuTapHO-3MIUEMHUOJIOTUYECKHE  TpeOOBaHUS K  OpraHU3aLUsIM
BOCIHUTAHUS U 00yYEHHUs, OTJbIXA U 03[JOPOBJICHUS JETEH U MOJIOICIKNY;

— IlocranoBineHne [J1aBHOTO TrOCYJapCTBEHHOTO CaHUTapHOro Bpadya Poccuiickoit
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEpKIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
6e3omacHOCTH U (WIK) OE3BPETHOCTH ISl YeJIOBEKa (PAKTOPOB cpe/ibl OOMTaHUS)

— - [Ipuka3z Munnpocsemenust Poccun ot 22.03.2021 Nel15 «O6 yrBepxknennn Ilopsiaka
OpraHM3alMl M OCYIIECTBICHHUS O00pa30BaTEIbHOW JEATEIBHOCTH 10 OCHOBHBIM
o01m1eo0pa3oBaTeIbHBIM [IporpaMMaM — 0Opa30BaTEeNIbHBIM MpPOrpaMMaM HayaJbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEIHETO OOIIETO 00pa30BaHU»;

— VYHuBepcaJgbHblE KJIacCU(PUKATOPBl PpaCHpelieeHHbIX II0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHOM NPOTpaMMBbI IO
YPOBHSIM OOLIEr0 00pa30BaHUs U JIEMEHTOB COJEpPXKAHUS MO yU4eOHBIM IpeaMeTam s
UCTIONIb30BaHUsl B (pelepanbHBIX M PETHOHAJBHBIX MPOILEAypax OIEHKH KauecTBa
oOpa3oBaHusi, OJOOpeHHbIE peleHueM  (eAepanbHOro  y4eOHO-METOANYECKOTO
o0veuHEeHHUs 1o obmiemy oOpazoBanui (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexaeHueM «DenepanbHblii HHCTUTYT ME1aroruiyecKuX U3MEPEHU» U pa3MellleHHbIE
Ha caite https://tc.edsoo.ru/;

— ¢dexnepanbHO pabouei MporpaMMbl BOCIIUTAHUS, C YUETOM pacipeelEHHbIX M0 Kilaccam
NIPOBEPAEMBIX TPeOOBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTeIbHON
MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs.

HOACHUMTEJIBHAS 3AIITMCKA

Pabouast mporpamMMa 1o XMMUHU Ha ypOBHE cpeHero oouiero o0pa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit



®denepaunny», TpedOBaHUHN K pe3ylibTaTaM OCBOEHUS (eiepalibHOI 00pa30BaTeIbHOM MTPOrpaMMBbl
cpennero  obmero  oOpazoBanusi(POIl  COQO), mnpencraBneHHbix B DeaepanbHOM
rocyJJapcTBEHHOM oOpazoBaTtenbHoM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3zoBaTelbHBIX opranusanusax Poccuiickoii @enepanum,
peaIn3yoIuX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPAMMBI, U OCHOBHBIX IOJIOXkeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvUMHA Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHs] 3aHMMAaeT BaXXHOE MECTO B CHUCTEMeE
€CTeCTBCHHO-Hay4yHOro obOpaszoBanusi yuammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peaimzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0YYEHHs, IpPU3BAHO
obecrieunTh 00IIE00Pa30BATEIBHYI0 U OOMICKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JIJIS alalTalli UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKU3HU B COLIMYME, a TAKXKe
JUIS TIPOJIOJDKEHHS OOydYeHHsI B OpraHM3alusAX MpodecCHOHATBFHOrO 00pa3oBaHUs, B KOTOPHIX
XUMHUS SBJISIETCS OHON M3 IPUOPUTETHBIX AUCHHUIUIMH.

B mporpamMe mno XMMHMH Ha3HayeHHE MpeAMeTa «XHMHUS» IOJydaeT MOIpOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu ProOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJep)KaHMsI, Pe3yJIbTATOB 00y4YeHHs U TPEOOBaHHI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBUAETENHCTBOM TOMY SBISIIOTCS CIIEAYIONIME BBHITOTHIEMBIC
pOrpaMMoii 10 XUMUH (QYHKIIUH:

UHPOPMALIMOHHO-METOIMYECKAsl,  peaju3alus  KOTOpoH  oOecneumBaeT  MOJy4YCHHE
IpPEICTaBICHUs O LIeNsAX, COAEpP)KaHUM, oOIIel crpareruu oOy4yeHHs, BOCIUTAHUS U Pa3BUTUSA
00yJaromuxcs CpeCTBAMU IPEMETA, U3Yy4aeMOTro B PAMKaxX KOHKPETHOTO PO,
OpPraHM3alMOHHO-IUIAHUPYIOLIasi, KOTOpas IpPeLyCMAaTPUBAET OIpPEIEICHHUE: ITPUHIIMIIOB
CTPYKTYpHUPOBaHMSI M NIOCIIEI0BATEIBHOCTH U3YUYEHUs YU4EeOHOT0 MaTepuasa, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOA0B K (DOPMUPOBAHMIO COJEPKATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH O0Opa30oBaTENIbHBIX JOCTWKEHUI OOydaroluxcs B paMKax HTOrOBOMH
aTTecTaluy B GopMe eMHOTO rocy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Tporpamma asst yriryOnE€HHOTO U3YYEHUS XUMHUH:

yCTaHaBIMBAaET WHBAPHAHTHOE MIPEIMETHOE CO/Iep KaHue, 00s3aTeNIbHOE ISl U3YYEHHUS B paMKax
OTJENBHBIX MpoduieH, mpeIycMaTpUBaET paclpeiesieHue U CTPYKTYpUPOBAHUE €T0 110 KIlaccaM,
OCHOBHBIM COJIepKaTeIbHBIM JTUHHUSAM/pa3ienaM Kypca;

JTaéT MPUMEPHOE pactpeiereHue y4eOHOro BpeMEHH, PEKOMEHTYEMOT0 I U3YYSHHS OTACITbHBIX
TEM;

npeJiaraeT IpUMEpHYIO MOCIeI0BaTEIbHOCTh U3yUEHUs yUeOHOro MaTepuana ¢ y4éToM JOTHUKU
IIOCTPOEHNUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

TaéT METOJMYECKYI0 HHTEPIpETalyio Ielei W 3afad U3y4eHUs MpeaMeTa Ha yriayOnéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro 00Iero oOpa3oBaHUS,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pE3yJbTaTOB  OCBOECHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBbI CPETHETO OOIIETO 00pa3oBaHuUs (TUYHOCTHBIX, METANPEIMETHBIX,
MPEeIMETHBIX), a TaKkke C Y4YETOM OCHOBHBIX BHUJIOB Y4YeOHO-TIO3HABATENbHBIX JIEHCTBUI
00y4aromerocsi 1o OCBOCHHIO COAEPKaHUsI IPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPaMMe IO XUMHH MTPETyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00ydyeHueM XMMHUHU Ha YpOBHE OCHOBHOTO 00IIIero o0pa3zoBaHus. 3a MpeJiellaMy YCTaHOBJIEHHON
IPOrpaMMoOil MO0 XMMHH 00sI3aTeNIbHOM (MHBApUAHTHOM) COCTABIISIFOIIEH COAepKaHUs y4eOHOTOo
npeamera «XUMHUs» 0CTaércsi BO3MOKHOCTh BHIOOpA €ro BapuaTUBHON COCTaBIISIONIEH, KOTOpast
JIOJIKHA OMPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiist o0ydeHusl.



B coorBercTtBUM ¢ koHuentyaibHbiMU TonokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBanHOro o0yueHus Ha
YpOBHE cpeiHero o011ero o0pa3zoBaHus XUMHUs Ha yPOBHE yIiIyOIEHHOTO U3YUYEeHHs HAIIPaBJICH Ha
peau3annio MPEEMCTBEHHOCTH C MOCJICAYIOIIUM dTAIOM MOTyYeHUs] XUMUYIECKOT0 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUILUIMH B By3ax U
OpraHu3alsaX CPEAHEro NpoQecCHoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yueHHE IpeaMeTa
«X¥UMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHHE U YIIIyOJIEHuE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCS, BHIOPABIINX ONpeAenEHHbIA nMpoduiis 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM TMOCIEIYIOMIer0 MOJIYYeHUs] XMMHYECKOTo oOpa3oBaHUS B
opram3anusax mnpodeccunoHansHOro oopazoBanus. Hapsiny ¢ atuMm, B cBere TpeboBanuit ®I'OC
COO k miraHUpyeMbIM pe3yibTaTaM OCBOCHHUsS (enepaabHON 00pa30BaTEIIBHOW MPOTPaMMBbl
cpenHero obmiero oOpa3oBaHUsS HW3yYeHHE MpenMera «XWMHs» OPHEHTUPOBAHO TaKXKe Ha
peleHue 3a/1a4 BOCIUTAHUS M COLIMATIBHOTO Pa3BUTHS 00ydaromuxcs, Ha GOpMHUpPOBAHUE y HUX
OOIICMHTEIUICKTYaIbHBIX YMEHUHN, YMEHUH palloHANH3aIMN YIeOHOTO TpyJaa B 0000IMEHHBIX
CI0CO0O0B JEeATENbHOCTH, UMEIOUINX MEXIUCIUIUTMHAPHBINA, HAAIPEAMETHBIN XapakTep.

CocraBnstomuMu  peamera «XUMHUsS» Ha YPOBHE YIUIyOJEHHOIO H3yuYeHMs SIBISIOTCA
yrayonénnsie Kypebl — «Opranudeckass xumusi» u «OO0mas 1 Heopranudeckas xumus». [lpu
OIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alliy COJIEpXKaHMs ITHX KypCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1y0JE€HHOr0 YpOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy coaepxaHus KypcoB «OpraHuyeckas xumus» u «OOlas u HeopraHudeckas
XUMUSD» COCTABJIIET COBOKYIHOCTh IPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSILUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMeTa. JTa CHUCTEMa 3HAHUM I0JIydaeT ONPEINEIEHHOE TEOPETHYECKOe
JIONOJHEHWE, IIO3BOJIIIONIEE  OCO3HAHHO  OCBOMUTh  CYIIECTBEHHO  OONbIIMH  00BEM
GbakTonornueckoro marepuaia. Tak, Ha yriayOJE€HHOM YpOBHE M3YydeHHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIWYEHHUS 00bEMAa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX UX COEJMHEHUN HA OCHOBE PACIIMPEHHs U YriayOJeHHs MpeJCTaBICHUH O CTPOCHUU
BEIL[ECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKlMi, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUSA XUMHUUYECKOW KMHETUKU U TEPMOJMHAMUKU. M3ydeHne nepuoauyecKoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XMMHMUYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUECKUX MPEJICTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBSA3b OOBACHSIETCS C
TOYKH 3pEHUS SHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U Pa3pyLICHUH, a TAKKE C TOUKU
3peHHst MeXaHU3MOoB e€ oOpa3oBanus. M3yueHune THNoB peakiuii JoNoaHsIEeTCsS (OPMUPOBAHUEM
IPEACTAaBICHUN 00 JIEKTPOXMMUYECKHX IPOLECCax U 3JIEKTPOJIU3€ pacIlaBOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMH TP PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COEZIMHEHUH yzenseTca ocoboe BHUMaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIAX U MEXAHU3MAaX PEAKIUN.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHUH YIIyOJIEHHOTO YPOBHS
U3yYEHUs IS KJIACCOB OTpeIeI€HHOro NMpoduiist (r1IaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 0011el cCUCTeMe MpeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa IS KIaCCOB XMMUKO-(U3NIECKOT0 NMpoduist 60bIoe
3HaueHue OyayT MMEThb 3JIEMEHThl y4eOHOro marepuana mo obmed xumuu. [Ipu usyueHumn
npeaMeTa B JaHHOM Cllyyae akUEeHT OyAeT cleslaH Ha OOLUIHOCTh METO/A0B IO3HAHMS, OOIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B GU3UKE: aTOMHO-MOJIEKYJIIpHas Teopus (MOJIEKyJIIpHas TEOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M SHEPrUH, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
IPECTABICHNS O CTPOCHUH BEILECTB U JAPYToe.

B T0 ke Bpemst B cofiepKaHUM MpeMeTa JUIsl KIIAaCCOB XMMHMKO-OMOJIOTMYECKOro mpodus
OonbIINI yAeIbHBIN Bec OyaeT UMeTh OpraHuueckas XuMus. B aTom ciydae mpenocraBisercs



BO3MOXHOCTb /7151 60siee 0OCTOSATENIBHOIO PaCCMOTPEHHSI XUMHUUECKOW OpraHU3aluy KIETKH Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpHUMEPY, TaKHe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMHU/IbI, OCNKH, YIIeBObl, HYKJIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CJIy>KaT OCHOBOM JUIsl M3y4€HHs CYILHOCTH MPOLECCOB (POTOCUHTE3a, JIbIXaHUs], TUILEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOEHUS OOLICHAYYHBIX
METO/IOB MO3HAHUSA U OIbITA MPAKTUYECKOT0 MPUMEHEHUSI HayYHBIX 3HAaHUHN W3yUYeHUE MpeameTa
«XuMHS» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBS3SX C Y4YCOHBIMH IpEAMETaMH, BXOJSIIMMH B COCTaB IMPEIMETHBIX
obnacreii «EcTrecTBeHHO-Hay4YHbIE TPeIMETh», «MaTemaTika u nuHhopMaTuka» u «Pycckuii s13pIk
U JIUTEPATypay.

[Tpu m3ydeHun y4yeOHOTO mMpeaMera «XUMHs» Ha yriyOJIEHHOM ypOBHE TakXe, KaK Ha
YPOBHE OCHOBHOTO M CpemHero ooOmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak o0jactu
COBPEMEHHOT0 EeCTECTBO3HAHMSI, MPAKTHUUYECKON JEesATeNIbHOCTH 4YeJOBeKa W OIHOr0 W3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpBI. PemieHue 3Toi 3agaun Ha yriryOJEHHOM YPOBHE HM3YYEHUS
mpeaMeTa mpeArnoaraeT peajn3auio Takux 1eneil, Kak:

dbopMHUpOBaHUE TPEACTABICHUN: O MaTEPUAIBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SIBJICHUM MPUPO/IbI, O MECTE XUMUM B CUCTEME €CTECTBEHHBIX HAayK U €€ BeayIlen
pomu B O0OECHEYCHHH YCTOWYMBOTO PAa3BUTHS UYEJIOBEUYECTBA: B PEHICHUH IPOOJIeM
9KOJIOTUYECKON, IHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUH MEAMUIIMHBI, CO3/IaHUN
HOBBIX MAaTepHUaJIOB, HOBBIX HMCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIHMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHMS, B (POPMHUPOBAHUH MHUPOBO33PEHHS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKIKE
9KOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM CpEJIe;

OCBOCHHME CHCTEMBI 3HAHUM, JEKAIUX B OCHOBE XHMMYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MMOHSATHUN, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX
MIPEJCTABICHUN O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TE€PMOAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUA
XUMHYECKHX PEaKIui, 0 XUMHUYECKOM pPaBHOBECHH, PacTBOpaX M JIUCIEPCHBIX cHCTEMax, 00
00IIMX HAYYHBIX MPUHIIANAX XUMUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYarOIIMXCS OCO3HAHHOTO MOHUMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KIIIOYEBBIX HACH W MPOOJIEM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS M TPOTHOZMPOBAHHS SBIICHUH, HMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPHUPOLY;
TPaMOTHOTO PEIICHHs MPOOJieM, CBSI3aHHBIX ¢ XMMUEH, MPOTHO3UPOBAHMS, aHAIN3a U OIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA, CBSA3AHHOW C XUMHYECKHM IPOU3BOJCTBOM, HCIOJIB30BAHUEM U
nepepabdoTKO BELIECTB;

yrIIyOJIeHHE MPEeACTaBICHUN O HayYHBIX METOJIaX MO3HAHUS, HEOOXOAMMBIX I MPUOOpPETEHUS
YMEHHI OpPHUEHTUPOBATHCS B MHPE BEUIECTB M OOBSCHEHHS XUMUYECKUX SBICHUH, UMEIOIINX
MECTO B IPUPO/IE, B MPAKTUYECKOMN AEATETbHOCTH U MOBCEIHEBHOM )KU3HH.

B muane peanu3zanuuM TNEepBOOYEPEHBIX BOCIUTATENBHBIX M pa3BUBAOMIUX (YHKIUN
[EJIOCTHOW CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHMS MPHU H3YyUYEHUU MpeaMeTa «XUMHUs» Ha
yIIIyOJIEHHOM yPOBHE 0COOYIO aKTyalIbHOCTh IPHOOPETAIOT TAKHUE 1IN U 33]]a4H, KaK:

BOCIIUTaHHE YOEXAEHHOCTH B IO3HABAEMOCTU SBICHMHA TNPHPOJBI, YBOKEHUS K IpoOLEcCy
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIIAJAHBIX UCCIETOBAaHUM B XUMHUH, (OPMUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;



pa3BUTHE MOTHBAIlMM K OOyYEHHIO W TMO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS O0IIEYETIOBEUYECKHIX IIEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAIIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyuaromuxcs, (OpPMHUPOBAHME y HUX CO3HATEIBHOTO OTHOILICHHS K CaMOOOpa3OBaHUIO U
HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCHEIIHOW MPOPECCHOHATBHON M OOIIeCTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 370POBOM
o0pase KU3HH;

(dbopMUpOBaHNE YMEHHIA U HABBIKOB Pa3yMHOTO MPUPOIOTIOIB30BAHMS, PA3BUTHE YKOJIOTUUECKOM
KYJITYPBI, TIPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUIECKOM e TETLHOCTH.

OO011ee YUCIT0 YacoB, MPEyCMOTPEHHBIX JUIS H3YYCHUS! XMMUH Ha YTITyOJICHHOM YPOBHE CPETHETr0
obmiero oopaszoBanus, coctariser 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Heeno).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-/IEATENbHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTATOB OCBOCHUS MpeIMEeTa « XUMHsD» Ha YPOBHE CpeIHEro 0011ero 00pa3oBaHus BbIIEICHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAaHME OOyYaroIIMMHCA  POCCUHMCKON  Ipa)JIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEIEICHHUIO;
HaJIM4yue MOTHUBALlMM K  OOYy4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCSl IPUHATHIMU B OOLIECTBE MpPaBUJIAMU U HOPMaMH IOBEACHUS; HaIU4He
IIPAaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbl; CIIOCOOHOCTb CTaBUTh LIEJIM U CTPOUTDH KU3HEHHbBIC
IUIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpeAMETa «XUMHUSD» OTpakaroT cHOPMHUPOBAHHOCTh
OTIbITA MO3HABATEIbHON U MPAKTHUECKON JEATENIbHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa3zoBaTeNbHON JAESTETHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS IpeaMeTa «XHUMHUS» OTpakaroT c(HOPMUPOBAHHOCTD
OTbITa [TO3HABATENIBHON U MPAKTUYECKOM JeSATeIbHOCTH 00y4YalolnuXcsl B MPOIEcCce peann3auu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NMPaBOMNOPSAKY;

IIPEJCTaBICHUS. O COLMAJIbHBIX HOPMAax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOLIECHWM B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOIM TBOPYECKOH NEATEIbHOCTH MPU CO3/IaHUH yUEOHBIX NMPOEKTOB,
pelieHny y4eOHBIX U M03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTbI APYTUX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HACJIEJUI0 OTEeUYeCTBEHHOM
XUMUH;

yBa)XEHMsI K IpOIlecCy TBOpPYECTBA B OOJACTH TEOPUM W NPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHMSI TOTO, YTO JaHHBbIE HAyKU €CThb pe3yJibTaT JIMTENbHBIX HaOII0NEHHH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyZa YYEHBIX U PAKTHKOB;

MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJyYEHHH M IOCIEAYIOIEM aHaIU3e
HMH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;



CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHbIE C XUMUUECKUMU SBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEUICHUs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHHE M TOCTYIIKM CBOMX TOBAPUILIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECICTBUM MMOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHWMAHUS IIEHHOCTEW 370pOBOr0 M 0€30macHoro ooOpasza >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalleHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBOU J€ATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWJI WHIWBHUIYATbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIFOACH;

OCO3HAHHUS TOCJICJICTBUNA W HENPHATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHS aIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEIOBATEIbCKONW JI€ATEIbHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE€ B PELICHUU NPAKTUYECKUX 3aJa4 COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3y4YeHUIO Mpodeccuil pa3auyHOTo poja, B TOM YHMCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JHOJIAM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYaJIbHOM TpaeKTOpUH 00pa3oBaHus, Oyaymieit
npodeccuu U peanusanun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU I1eJIeCOO0OPA3HOr0 OTHOUIEHUSI K MPUPOJE KaK UCTOYHUKY CYIIECTBOBaHUS
JKM3HHU Ha 3eMIic;

MOHUMAaHUA TJI00aTBHOTO XapakTepa JKOJOTUYECKHUX MPOOJieM, BIHSHUS YKOHOMHUUYECKHUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLMATBHOM CpEIbl;

OCO3HAHUs HEOOXOIUMOCTH MCIOJIB30BaHUS JOCTHIKEHUN XUMUU JJI PEIICHUS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTUBHOTO HENPHATHS JCUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOIIEH NPUPOJHON Cpene,
YMEHHS TPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILLATh UX;

HaJU4Msl Pa3BUTOrO H3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpPbl, OIBITA
NESATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOATH UICOJIOTHH XeMOo(poOouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
0OIIECTBEHHON TIPAKTHKH;

MOHUMaHUS CINEeNUPUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poim B (POpMUpPOBAHUU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHruy TpodiieM COXpaHEeHHUS MIPUPOTHOTO PABHOBECHST;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMEHHOW IMBHIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJNIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJBTYPBI, B PEIICHUH TI100aTbHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW ¢ JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIUHBI,
00ecreueHnH yCIIOBUN YCTEIIHOTO TPYJAa W AKOJOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIIOHHUMAaHHUSl CYIIHOCTH METOJOB ITO3HAHWSI,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MONyYaeMbIe 3HAHHS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOMCXOIAIINX B HEM H3MCHEHHIA,
YMEHHS JIeJaTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX
C LIEJIbIO TTOJTYYEHUS JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO MCITOJIb30BaTh XUMUYECKHE 3HAHUS JIUISl PEIICHUs IPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATENBCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUH TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZAa B Pa3IMYHbIX cepax MpodecCHOHATBHOMN NesITeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTPAMMEI 10 XMMHH Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HaUMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXIpeaMeTHbIC) OOICHAYYHBIC TTOHATHS, OTPAKAIOIIKE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMbBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SBJCHHE, MPOLECC, CHCTeMa, Hay4yHbId (DAaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHHUBEpPCAIbHBIC y4eOHbIC JIEHCTBUS (mo3HaBaTeIbHbBIC, KOMMYHHKATHBHBIE,
peryisITHBHBIC), oOecrieunBatone  (GopMmupoBaHue  (YHKIMOHATBHOW  TPaMOTHOCTH  H
COLIMAJILHOM KOMITETEHIMH 00YYarOIIMXCs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ HCIIOJIB30BaTh ~ OCBOCHHBIC  MEXKIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAJIbHbIC YyueOHBIC JCHCTBHS B I103HABATCIBHOW U
COLIMAIbHON ITPAKTHKE.

MeTanpeaMeTHbIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHHE YHHBEPCAIbHBIMH YUCOHBIMH
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

ITo3naBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHbIe AelicTBUS

1) 6a30Bble JJOrnYecKue AeHCTBHS:

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh W aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETISATh IeNIU JCSITeNIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IPHU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUS: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUI M yCTAaHAaBIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u ﬂBHCHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU ABJICHUSAMMU,

CTPOUTD JOTUYECKUE PACCYKACHUS (MHIyKTUBHbIE, IETyKTUBHbBIE, 10 AHAJIOTHH ), BBISBIISATh
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJIOYEHUS;

IMPUMCHATH B IPOLECCE MO3HAHHA HCIIOJIB3YEMBIC B XUMUHU CHUMBOJIMYCCKUC (3HaKOBI)Ie)
MOJIEJIH, IPE00Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
xuMudeckass (popmyna, ypaBHEHHE XHMHUYECKOW pEaKIuh — TPU PEIICHHH YISOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a]a4, TPUMEHSATh HA3BaHHbIE MOJIETIbHBIE TPEACTABICHUS IS
BBIABJICHUSA XapPaKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BEIICCTB U XUMHUYCCKUX peaKum‘/'I.

2) 0a30BbIe HCCIeI0BATEILCKHE TeHCTBUS:

BJIaACTH OCHOBAMH METOJ0OB HAYUYHOT'O IMMO3HAHHA BEUICCTB U XUMHNYCCKUX peaKuHﬁ;



dopMynMpoBaTh LENM M 3aJaddl  HCCICNOBAHUS, WCIIONB30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIHO c(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
11t JOPMHUPOBAHUS THITOTE3BI IO IPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HAaBBIKAMH CAaMOCTOATENBHOTO IUIAHUPOBAHMS M TPOBEACHUS YUYCHHUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIPOIEcca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

NpUOOpEeTaTh OMNBIT YYEHHYECKOH MCCIEOBATEIbCKOH M MPOCKTHOW JESTeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIICHUsS
NPaKTHYECKHUX 33]a4, IPUMEHEHHIO Pa3INUYHBbIX METOJIOB TO3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHHMKAX HWHPOpMAIMu (HAY4IHO-TIOIyJISIpHAs
JAUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAJIM3UPOBATH HH(POPMAIHIO PA3INYHBIX BUJIOB U ()OPM NPEICTABICHUS, KDHTUIECKU OLICHUBATh
e€ T0OCTOBEPHOCTH U HEMPOTUBOPEUHBOCTb;

(GopMyTHpOBaTH 3ampOChl M NMPHUMEHATh DPa3IMYHbIE METOJBI NpPU TOUCKE U OTOOpe
uHpOopMannu, HeOOXOIMMOM IS BHITIOJIHEHHS YI€OHBIX 3a/1a4 ONPEAeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUs MH()OPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIBHYIO (DOPMY NpeACTaBICHUS MH(POpMANUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH H JPYTHUE);

UCIIONIb30BAaTh HAy4YHBIM S3bIK B KayecTBE CpeACTBa INpU paboTe C XHMHUYECKON
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKHe W MaTeMaTW4YecKHhe) 3HaKu |
CHMBOJIBI, POpMYJIBI, a00pEBUATYPBI, HOMEHKJIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKa€MOM TEMBI B XO/I€ TUAJIOTa U/UIN JUCKYCCHH,
BBICKA3bIBaTh HieH, GOPMYINPOBATH CBOU MPEJIOKEHUS OTHOCUTENILHO BBIMTOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C IMPE3E€HTAlMENd pe3yJbTaTOB IO3HABATEIbHOU AESITENIBHOCTH, IMOITYYEHHBIX
CaMOCTOSTCIIBHO UJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUHN XHUMHWYECCKOI'O
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOIMCTB W3y4aeMbIX BEIECTB,
peanuzanuu yuyeOHOro mpoekTa, u (OpPMYJIUPOBATh BHIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCIICTOBAHUM MyTEM COTTIACOBAHMS MMO3ULIUI B X0OZ€ 00CYkKIeHUS U 0OMEHAa MHEHHSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYIIECTBIATh CBOKO IO3HABATEIBHYIO NIEATEIBHOCTD,
onpenenss e€ eI W 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C yUYETOM MOJyUeHHUsl HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb J€SITEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XUMHH Ha YTITyOJIEHHOM ypOBHE Ha YPOBHE
cpemHero o0miero o0pa3oBaHUs BKIIOYAIOT CHEIU(UUECKHE I y9eOHOTO TpeaMeTa « XHUMHUSH



Hay4yHbl€ 3HAHUA, YMEHUS U CIOCOOBI JEMCTBHI 1O OCBOGHMIO, HWHTEpPIPETAlUd U
peoOpa3OBaHUI0 3HAHWMA, BUJIBI JISATEIBHOCTH 110 TIOMYyUYECHUIO HOBOTO 3HAHHS M MPUMEHEHHIO
3HAaHUW B PA3IMYHBIX yYEOHBIX CUTYyallUAX, a TAaKXK€ B pPEaJbHBIX MXU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XuMuu npeMeTHbIE Pe3yIbTaThl PECTABICHBI IO TOJaM
U3YYCHHUS.

10 KUIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(OPMHUPOBAHHOCTb NIPEACTABICHUI: O MECTE U 3HAYEHUH OPraHUYEeCKON XUMHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJii B 00ECIIEUEHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA B PEIICHUU
Ipo0JIeM KOIOTHYEeCKOM, SHEpPreTUYeCKON U MUIIEBON 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MAaTEPHajOB, HOBBIX MCTOYHHMKOB HHEPrHH, B OOECICUCHHH PAlMOHAIHLHOTO
IPUPOJONOIL30BAHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KyIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U IIPUPOIHOM Cpee;

BJIQJICHAE CHCTEMOM XMMMYECKHX 3HAHHUH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroLIye
MOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO M AIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE
opOuTany, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToma, rMOpHIn3alus aTOMHbBIX OpOHUTajei,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHMS, XMMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YITIEpOIHBIN CKeNeT, yHKLIMOHANbHAS IPyIa,
panukan, CTpyKTypHble GopMyisl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), H30MEpHS
CTPYKTYpHasi U IPOCTPaHCTBEHHasl (reOMETpHUEeCKasi, ONTHYECKast), U30MEPbl, TOMOJIOTHYECKUIA
pAl, TOMOJIOTH, YIVIEBOJOPOJBI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akon [I. UW. MenneneeBa, Teopusi CTpPOEHHMsS OpPraHMYECKHUX BeLIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUs U NIPEBPALLEHUS YHEPIUU
OpY  XUMHUYECKMX  PEaKLUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XHUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIME B OCHOBE IOHMMAHUS IPUYMHHOCTU M CHCTEMHOCTHU
XUMHYECKMX  SIBICHUH;  TPEACTABIEHUS O  MEXaHU3Max  XUMHYECKMX  pEeaKlUid,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIMSHUN
aTOMOB U TPYyIHI aTOMOB B MOJIEKYJIax (MHIyKTUBHBIA U ME€30MEpHbIN 3PPEeKThl, OpUEHTAHTHI | 1
Il pona); ¢akTomorMuecKkue CBEAECHUS O CBOMCTBaX, COCTaBe, IMOJyYEHHH U 0e30MacHOM
MCIIOJIb30BAaHUU BaKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKOW NEATEIbHOCTU
YeJI0BEKa, OOIUX HayYHbBIX IPUHIMIIAX XMMUYECKOTI0 IIPOU3BO/ICTBA (Ha MpUMepe MPOU3BO/ICTBA
MeTaHoJIa, epepaboTKu HEPTH);

cOPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHbIE  MPU3HAKM  TOHATHIH,
YCTaHABIMBATh UX B3aWMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATHSA IPHU OIMCAHUH
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY Il COCTaBJICHMS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHN4eCKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMUUECKUX PEAKLUN U PACKPBIBATh UX CYLIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTENBHBIX PEaKIUi OCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOT0 OanaHca ITUX peakiui,
peakiuii HFOHHOro 0OMEeHa MyTEM COCTaBJICHUS UX MOJHBIX U COKPALEHHBIX HOHHBIX YPaBHEHHIA;

W3TrOTaBIMBATH MOJEIM MOJIEKYJI OpPraHWYECKHX BEHIECTB JUIS WUIIOCTPALUHA UX
XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHH: YCTaHABIUBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 110 UX COCTAaBY U CTPOCHMIO K ONPEACIEHHOMY KJIACCy/TpyIIe COeTUHEHNUH, 1aBaTh UM
Ha3BaHus 1o cucremarndyeckoid HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUISL OTZIETBHBIX MPEACTABUTENEH OPraHNYeCKUX BEUIECTB (ITHIIEH, allE€TUIIEH, TOJIYOJ, ININLEPHH,
STUJIEHTJIMKOJb, (peHo, hopManbaeru, aueTaibIerul, alleToH, MypaBbuHasi KUCIO0Ta, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);



C(OPMHUPOBAHHOCTb YMEHMS ONPEAEATh BHUJA XUMHUYECKOW CBSI3M B OPraHUMYECKUX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

Cc(OPMHUPOBAHHOCT YMEHHMS IPUMEHATh IIOJ0XKEHUS TEOPHUHM CTPOEHUS OPraHUYecKuX
BemectB A. M. BytnepoBa nisi 0ObCHEHHS] 3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3nuecKkue W
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENIEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
AJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKHHOB, ApPOMATHUYECKUX YTJIEBOAOPOIOB,
CIMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJHCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'CHETUYECKYH0 CBS3b MEXKAY HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYI;

c(OPMHUPOBAHHOCT  YMEHHs NMOATBEPKAATh HAa KOHKPETHBIX IPUMEpax Xapakrep
3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKMX COEAUHEHMH OT KpaTHOCTH M THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3aUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTE€pPU30BaTb HCTOUYHUKU YIJIEBOJOPOJHOIO  ChIPbs
(He(Th, MPUPOAHBINA TIa3, yroib), CHOCOObI €ro MnepepaboTKM M MPAKTUYECKOE NPUMEHEHUE
IPOIYKTOB MEPEpPadOTKH;

c(OPMHUPOBAHHOCTb BIAJICHUSI CHCTEMOW 3HAHUH O eCTECTBEHHO-HAy4YHbIX METOoJax
NO3HAHUSI — HAONIOIEHUH, W3MEPEHUH, MOJEIMPOBAHUHU, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHMS  INPUMEHSTh OCHOBHBIE  OINEpallM  MBICIUTEIbHON
NEeSITeIbHOCT — aHalIM3 WU CHHTE3, CpaBHEHHE, O0OOILEHHE, CHUCTeMaTH3alluio, BbISBICHHE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€U — JUUIS U3YUYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIH;

c(OPMHUPOBAHHOCTb YMEHHUN: BBIABIATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C TOHATHAMU U
NPEJCTAaBICHUAMH JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0Oojiee OCO3HAHHOTO
NOHMMAHHS CYLUIHOCTHM MaTE€pHAIbHOIO €AWHCTBA MMPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUA IO
OpraHMYECKON XMMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJIECHUI, NMEIOIUX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUM: IPOBOJAUTH PACUYETHI MO XUMHYECKUM GopMyliaM |
YPaBHEHUSIM XUMHUYECKUX pEaKIUil ¢ HCIoJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPaKTEPHU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOH (OpMyJbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MMPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHMBATH C MO3UIMN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOW M IPOU3BOJACTBEHHOW JEATEIbHOCTH
4eJI0BEKa, CBS3aHHOW C TNepepadOTKOIl BEIIeCTB, WCHOJIb30BATh MOJyUYEHHbIE 3HAHMUS JUIS
HNPUHSTHS TPAMOTHBIX pElIeHUH IPpoOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOATENbHO IUIAHUPOBATh U NMPOBOAUTH XMMHUYECKHUN
HKCIEPUMEHT (IIOJTyUYEeHUE U U3yUYEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOOB Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAILIUX OPraHUYECKUX BELIECTB, PELICHUE
HKCIIEPUMEHTAJIBbHBIX 3a/1a4 110 PacllO3HABaHUIO OPraHUYECKUX BEUIECTB) C COOIOICHIUEM IPABHIT
6e3omacHoro oOpallleHHus ¢ BeleCTBaMU U J1aOOpaTOPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
Lelb HCCIENOBaHUS, TMPEACTaBIsATh B pa3InyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUH:

coOuro1aTh TMpaBHJIa KOJIOTUYECKH Le1eco00pa3HOro MOBEJACHHUS B OBITY M TPYAOBOM
JIEATEIPHOCTH B LENAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAKOLIEH INPUPOIHOM Cpelbl H
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOTO ACHCTBUSA HA KUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OpraHMYECKUX BEIECTB, NOHUMas cMblci nokazatesns [1/1K;



aHAJIM3UPOBaTh  I11€J€COOOPAa3HOCTh ~ NPUMEHEHUS  OPraHMYEeCKHX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOLICHUS PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATh LIEJICHAIIPABICHHBIN IMOUCK XHUMHYECKOM
uHPOpPMALlUK B Pa3IMYHBIX MUCTOYHMKAX (HaydHas W y4eOHO-Hay4Has JUTEparypa, CpeicTBa
MaccoBo uH(popmauuu, MHTepHeT U Apyrue), KpUTHYECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(OpMaLnIo, TepepadaThiBaTh €€ W UCIOJIH30BATH B COOTBETCTBUHU C IOCTABICHHON y4eOHOU
3a7a4en.

11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOCHUS Kypca «O01ast 1 HeopraHuyeckasi XUMHsD» OTPa)aroT:

c(OPMHPOBAHHOCTD MPEICTABICHUI: O MAaTEPHAIHLHOM €HMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE U 3HAYEHUU XUMHUU B CUCTEME ECTECTBEHHBIX HAYK
u e€ poau B 0O0ECICYEHUH YCTOMYMBOTO PA3BUTHUS, B PEHICHUH NPOOJIEM 3KOJOTHYECKOM,
SHEpPreTM4ecKol M MUIIEeBOM 0e30MacHOCTH, B pPa3sBUTHM MEAMLUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPruM, B  OOECHEUEHUU  PallMOHAIBHOIO
IPUPOJONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTYyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO U TIPUPOIHOM CPEe;

BIQJICHAE CHUCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAralolIye
HOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAsI 000JI0YKa aTOMa, S-

p-, d-aromMHbBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHMSI aTOMa, IMOpHIM3aIus

aTOMHBIX OpOWTasNell, WOH, MOJIEKYyJia, BAJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJUIMYECKasl PEIIETKA, XMMHUYECKas PEAKLHUs, PACTBOP, DJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALUsA, CTENEeHb JUCCOLMAlUM, BOJOPOJHBIM  IIOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XUMUIECKON PEaKIiu, CKOPOCTh XUMUYECKON
peaKkuMH, XHMHUYECKOE DPABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUs 3IJIEKTPOJUTHUYECKOU
auccouranuu, nepuoandeckuid 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALIEHUS JHEPTUU NP XUMHUYECKUX PEaKLMAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JICKAIIME B OCHOBE INOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SIBJIEHUI; COBPEMEHHBIE IIPE/ICTABICHNS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIADHOM M HaJAMOJIEKYJISPHOM YPOBHAX; NPEICTaBICHUS O MEXAHU3MaxX XUMHUYECKHUX
peakuui, TEPMOJAMHAMUYECKNX
U KUHETUYECKUX 3aKOHOMEPHOCTAX MX NPOTEKAHMs, O XMMHUYECKOM PAaBHOBECHM, PACTBOPAX U
JUCIIEPCHBIX CUCTEMax; (DaKTOJIOIMYECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUHU U
0€30I1aCHOM MCIIOJIb30BaHUM BA)KHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JIeSITEIbHOCTH YeJI0BEKa, OOIINX HAyYHBIX MPUHIUIAX XMMHUYECKOI0 IPOU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHUU: BBIABIIATH XapaKTepHbIE IIPU3HAKU
MOHATUH, YCTAHABJIMBATh UX  B3aUMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATUSA IPH
OIMCAaHUU HEOPTraHUYECKUX BELIECTB U UX IIPEBPALICHUN;

c(OpMUPOBAHHOCTh YMEHHMSI UCIIOIb30BaTh XMUMHUYECKYI0 CHMBOJMKY JJII COCTaBJICHUS
dopMyn BemecTB M YypaBHEHMH XWMHYECKUX pEAKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTD M CTENIEHb OKHCICHUS XUMHUECKUX
AIIEMEHTOB B COEIMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIT KPHUCTAIITMUECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBHUCHUMOCTh CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMIA: KJIacCCU(UIIMPOBATh: HEOpPraHMYeCKHe BellecTBa MO UX
COCTaBy, XMMHMUYECKHE PEaKUUU IO Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyrommx



BEIIECTB, TEIUIOBOMY J3()(EKTy peakuuu, H3MEHEHHIO CTENEHEW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa W JpPYyTUE); CaMOCTOATENbHO BHIOMPATh OCHOBAHUS H
KPUTEPHHU U151 KJIacCU(UKALMKN N3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUMI;

c(OPMHPOBAHHOCTh ~ YMEHHS PACKpPBIBATH  CMBICT ~ NEpuoauveckoro  3akoHa  Jl.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTb YMEHHH: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHHUE aTOMOB U MOHOB
XUMUYECKUX  DJJIEMEHTOB  IEpBOro—4eTBEPTOro  nepuogoB  Ilepmoandeckoil  CUCTEMBI
J.W. MenpneneeBa, WHCIONB3Yysl MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPrETHUECKHE
HOJTYPOBHM», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE
COCTOSIHUSL aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMUYECKUX HJIEMEHTOB U
UX coeauHeHuM no nepuojgam u rpynnam llepmommyeckon cucremst [[. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHHIA: XapaKTepU30BaTh (OMHUCHIBATD) OOIIHE XUMUYECKHE CBOMCTBA
BEUICCTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOM CBA3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHX
pEaKIui;

c(OpMUPOBAHHOCTh YMEHMS PACKpBIBaTh CYLIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii MOCpeICTBOM COCTABIICHMSI 3JICKTPOHHOI'O OajlaHca 3THX peaklMif; peakluuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IOJHBIX M COKpPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHUS (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHUS OOBACHATh 3aKOHOMEPHOCTH IPOTEKAHUs XUMHUYECKUX
peakuuii ¢ y4€ToM HX DHEPreTMYEeCKHX XapaKTePUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMuYHBIX (haKTOPOB, a TaKXKe XapaKTep CMELICHUs
XMMHYECKOI'0 PABHOBECHUS 1101 BIUSHUEM BHEIIHUX Bo3aelcTBui (mpuHuun Jle [lartensbe);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMUYECKHE PEAKIMHU, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYYEHUs] CEpHOW KHCJIOThl, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMHMYECKHX TPOMU3BOJCTB; LEI€CO00pPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHHUS PUCK-TI0JIb3;

c(OpMHPOBAHHOCTD BJIaJICHHUSI CUCTEMON 3HAHUN O METO/aX HayYHOTO MO3HAHUS SBJICHHUH
PUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOACITMPOBAHNE, SKCIIEPUMEHT (PeaabHbIA U MBICIIEHHBIH ),
UCIIOJB3YEMBIX B €©CTECTBEHHBIX  HAayKaX, yMEHHUS OIPUMEHATb OTM  3HaHUA  IIpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUM BEIIECTB M [UIsl OOBSCHEHUS XUMHYECKHX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATENBHOCTH Y€JI0BEKa U B TIOBCEHEBHOM JKU3HH;

c(OpMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHUSIMU U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAy4YHbIX IMPEAMETOB [Uii 0ojiee OCO3HAHHOI'O
MOHMMAaHUS MaTEePUAJIBLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHHUS IPOBOJIUTH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLIEHTPALHs»; MAaCChl BELECTBA MM 00BbEMA Ta3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB; TEIUIOBOTO 3 (pekTa peakiuu; 3HaU€HUs BOJOPOJIHOTO MOKA3aTeNsl paCTBOPOB KUCIOT U
miejao4Yed ¢ M3BECTHOH CTENEeHbI0 TUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTa peaKkluu, €clid OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE PacTBOpa C OMpPENEIEHHOMN
MaccOBOM J0yIel paCTBOPEHHOTO BELIECTBA MIIM JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/1A
MPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOATENbHO IUIAHUPOBATh U NMPOBOAUTH XMMHUYECKHUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI HHINKATOPOB,
U3y4YEHHE BIIMSHUS pPa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKIMH, pelleHne
HKCIEPUMEHTANBHBIX 3a/1a4 1o TemaM «Metamiby u «Hemeramib») ¢ coOM0eHeM MpaBuil
Oe3omacHOro odpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHpPOBATH



1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3InyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHIL: COOII0OIaTh MpaBWiIa MOJIb30BAHUS XUMHUECKON MOCYJ0N U
1a60paTOPHBIM 000PYIOBaHHEM, OOPAIIICHHSI C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSIMU TIO
BBITMIOJTHEHHIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOTMUYECKHU 11€J1ecO00pa3HOro NOBeIeHUS
B OBITY W TPYIOBOH JEATCILHOCTH B IENSIX COXPAaHEHUS CBOETO 3JI0OPOBBS, OKPYKAIOIIEH
INPUPOJHOM Cpenbl W JOCTHXKEHUS €€ yCTOMYMBOrO pPa3BHUTHs, OCO3HABATH OMACHOCTH
TOKCUYECKOTO JEHUCTBUS Ha YKUBBIC OpPraHU3Mbl ONPEAECIEHHBIX HEOPTaHUYECKUX BELIECTB,
rnmoHuMas cMbIci nokaszarens I1JIK;

c()OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBISTH IICJICHANIPABICHHBIA MOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoil wuH(popMmarnuu, WHTEpHET © Apyrue), KPUTHYECKH aHAIM3HPOBATH XHMHUYECKYIO
uH(popMalrio, nepepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUM C MOCTABJICHHOM yueOHOMN
3a/1a4en.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

OPI'TAHNMYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH.

[IpenMeT w 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEJICTaBICHHME O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUM.

DJEeKTpPOHHOE CTPOEHHME aToMa yriepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHS.
BanenTHbpie BO3MOXKHOCTH aToma yriepoga. XMMUYecKasl CBsI3b B OPraHMYECKUX COCAUHEHMSIX.
Tunbsl rTuGpuaM3aMd aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsA31 (OOMEHHBIN U TOHOPHO-aKLIENTOPHBIN). THUITbI TepeKpbIBaHUs aTOMHBIX OpOUTaneil, 6- u m-
cBsi3u. OpuHapHas, JBOWHAs W TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKYJIax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOAHOM pajguKale, Hykieoduie u anexTpodue.

Teopuss cTpoeHHs opraHudeckux coenuHeHuil A.M. bytnepoBa W COBpeMEHHBIE
IIPEJICTABJIEHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUN CTPOEHHUSI OPTraHUYECKUX COEIMHEHUN.
Monekynsipable U CTpYKTypHbIe (opMmyibl. CTpyKTypHble (QOPMYJIBl pPAa3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeineTHas. M3omepus. Buasl wH30MepuHM: CTPYKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PGEKThl B MOJIEKyJaX OpPraHMYECKHUX COEJAMHEHUN
(MHITyKTUBHBINA U ME30MEPHBIH 3 PeKThI).

[IpencraBnenne o kraccupuKay OpraHndeckux BemniecTB. [loHsaTHEe 0 PYHKIIMOHAIBHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX MPEACTABUTENCH.



OcobenHoctT W KjaccuUKaIUs  OpraHuyeckux  peaknuii.  OKHUCITUTETBHO-
BOCCTAHOBUTCIILHBIC PCAKIINU B OpI‘ElHPI‘-IGCKOfI XUMHHU.

OKCIEpUMEHTAJILHBIE METO/bl M3YYEHUsI BEIECTB U UX IPEBpAIllEHUN: 03HAKOMJIEHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMu Ha MX OCHOBE, ONbITHI 110 NPEBPAILECHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BEUIECTB.

YraeBogopoabl.

Anxkanbl. ['oMonoruueckuii psin ankaHoB, oOmias Gopmyia, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ alKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOuTanelt yriepoja, 6-cBsizb. DU3HUECKUE CBONCTBA AJTKAHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEILICHUS, N30MEPU3ALUU, JETUAPUPOBAHUS,
UUKIU3aluy, MUpOoJib3a, KpekuHra, ropeHus. [IpencraBienre o MeXaHU3ME peaKLMi
palUKaJIbHOTO 3aMEIICHUS.

Haxoxnaenue B npupoae. CriocoOsbl 10JIy4eHNs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas dopmyia, HOMEHKIATypa U u3omepus. OcoOEHHOCTH CTPOEHHs U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIONEHTAH,
LUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'oMosioruaeckuii psii amkeHoB, o0mas (opmysia, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKEHOB, Sp2-TUOpPUAM3ALUS AaTOMHBIX OpOuTanen
yriepoja, o- u m-cBsizu. CTpyKTypHas B reoMeTpuueckas (IMc-TpaHc-) uzoMepus. Ouznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCAUHEHUS, 3aMEUICHUS B O-
MOJIO’KEHUE TIPU JBOWHOW CBSI3M, NMOJMMEpU3aluMM U OKucieHus. [IpaBuiio MapkoBHUKOBa.
KauecTBenHbie peakiinu Ha TBOHHYIO CBsi3b. CIIOCOOBI TTOJTyYEHUS U IPUMEHEHUE aJIKEHOB.

ATKa ueHBI. Knaccudukanus AJKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposannsie). OCOOEHHOCTH 3IIEKTPOHHOIO CTPOEHHS W XUMHUYECKUX
CBOMCTB CONpPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. [lonmumepusanuss conpsKEHHBIX
nueHoB. CocoObl NOTYYeHUs M TPUMEHEHHE alKa/IueHOB.

AnkuHbl. ['OMOJIOTHYECKUHN psJl AIKUHOB, O0IIas GopMyiia, HOMEHKIATypa U H30MEPHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-THOPHAN3ALUS aTOMHBIX
opOutaneit yriuepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUUYECKHE CBONCTBA: PEAKIUU
IIPUCOEANHEHN, NUMEPU3allui U TPUMEpU3alluu, OKUCIeHHUs. KUCIOTHbIE CBONCTBA AJIKMHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBEeHHBIE peakii Ha TPOilHYI0 CBs3b. CrocOoObI
MIOJIyYEHUS U IPUMEHEHUE AJIIKUHOB.

ApomaTnyeckue yriieBoJ1opoJisl (apeHsl). ['omonoruueckuii psaa apeHos, odmas ¢popmyia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOICTBa apeHOB. XHMMHUYECKHE CBOICTBa OEH305la M €ro rOMOJIOTOB: PEaKIIUU
3aMenieHus] B OEH30JIbHOM KOJbIE U YIJIEBOJOPOJHOM pajauKalle, peaklUd MpHUCOeINHEHUS,
OKHCIIEHHE TOMOJI0oroB O6eH3ouna. [IpencraBienue 06 OpUeHTHPYIOLIEM ASHCTBUH 3aMECTHTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaJUKaIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOWCTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YeHHs U IPUMEHEHUE apOMATUYECKUX YTIIE€BOIOPOIOB.



[Tpupoausrii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepadoTKu He(TH: MEepPeroHka, KPEeKUHT
(TepMHUUECKHH, KaTaTuTUUYECKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBI3b MCIKAY pa3JIMIYHbIMU KJIACCaMH YIJTICBOAOPOA0B.

DNEKTPOHHOE CTPOCHUE TaJIONEHIIPOU3BOJIHBIX YIJIEBOJOPOIOB. Peakuuu 3aMenieHus
rajoreHa Ha T'MJIPOKCOTpYyIIy, HUTPOIpyIIly, IUAHOIpyIIy, aMuHorpynmny. JlelictBue Ha
raJIOTEHIIPOU3BOAHBIE  BOJAHOIO M  CIMPTOBOIO pacrtBopa wménouu. Bsammopneincreue
JUTaJOr€HAIIKAHOB C MarHueM M LUHKOM. [IoHsATHE O MeTamuioopraHuYecKuX COECIUHEHHUSX.
Hcnonp3oBanne TFaJIOTCHIIPOU3BOJHBIX YTJICBOAOPOAOB B 6BITy, TCXHUKC U IIpU CHUHTEC3C
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB W HX MPEBPALIECHUHN: U3ydyeHUe
(bu3n4ecKrux CBOMCTB YIJIeBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yriIeBoA0pO10B
pa3IuYHBIX KJIaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IepMaHIraHara
KaJIMsl, B3aUMOJICHCTBUE alleTUIICHa C aMMHayHbIM pacTBOpoM okcua cepedpa(l)), kauecTtBeHHOE
oOHapyKeHHe yriuepoja U BOJOpPOJa B OPraHMYECKUX BELIECTBAX, IOIYYEHHE ATUICHA U
U3yYeHHE €ro CBOMCTB, O3HaKoMmyleHHE ¢ KojulekuusaMu «HedTb» n «Yromb», ¢ obpazuamu
IUIACTMACC, KAaydyyKOB M PE3UHBI, MOJCIUPOBAHME  MOJIEKYJ]  YIVIEBOAOPONOB U
raJIoreHIPOU3BOIHBIX YTIIEBOI0PO/IOB.

Kuciopojacoaep:kamye oprannyeckne coemHeHusl.

[IpenenvHble OomHOAaTOMHBIC CcUPTBL. CTpocHHE MOJIEKYJ (Ha TpUMEpe METaHoJa U
sTanoxna). ['omonmornyeckuit psi, obmas popmyiia, H30MepUsi, HOMCHKJIATYpa U KIACCU(PUKAIIUA.
Odu3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOaHBIE CBSI3U MEXIY
MOJICKYJIaMH CIIUPTOB. XUMHYECKHE CBOMCTBA: pPC€aKknu 3aMCIICHUA, ACTUAPpATAlUN, OKUCIICHUA,
B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOPTaHMYECKUMU KHucloTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CIUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObI
MOJTyYeHUsl U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipoctrie a¢upsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTU (PU3UUYECKUX U XUMUUYECKHUX
CBOWCTB.

MHoroaToMHble CHUPTHl — ATUJICHIVIMKONb M TiuiepuH. Pdusnyeckre M XUMHUYECKHE
CBOMCTBA: pC€akuun 3aMCIICHUA, BSaI/IMOZIGI\/'ICTBI/Ie C OpraHn4eCKMMHU U HCOPraHNMYCCKHUMU
KHCJIOTaMM, KaueCTBEHHAs PeaKlMs Ha MHOroaToOMHbIe cnupThl. IIpencraBneHne o MexaHusMe
peakuuii HykiaeoduiapHOro 3aMenieHus. JleifictBue Ha opraiusm yenoBeka. CrocoObl MoTy4eHus
U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHUE MOJIEKYJIIBI, B3AMMHOE BIUSTHUE THAPOKCOTPYIITBI M O€H30JbHOTO Spa.
Ouznyeckue cBoicTBa (peHoma. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢eHon. ToxcuyHOCTh ¢eHoma. CrnocoObl MOMyYeHHs] W TPUMEHEHHE (eHoa.
®denondopManbaeriuaHas CMOa.

KapOoHuIbHBIE COEAMHEHUS — albAETHIbl M KETOHBl. JJEKTPOHHOE CTpPOEHHE
KapOOHWJIBHOM Tpymnmbl. ['oMonornyeckue psapl anbIerHJoB M KETOHOB, o0mias ¢opmyia,
u3oMepuss M HoMeHkiarypa. (DuU3nyecKkHe CBOMCTBA albIETMI0B U KETOHOB. XMMHYECKHUE
CBOMCTBa aNbJETUIOB M KETOHOB: peakuuu mnpucoequHeHus. OKHUCIIeHne albJerui0B,



KauC€CTBCHHBIC PCAKIMH Ha aJlbACTUIBI. CriocoOBl IOJIYUCHUA W INPUMCHCHHUC aJIBACTHIOB H
KCTOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJIECKYII
KapOOHOBBIX KucioT. M3omepuss m HoOMmeHkiarypa. Pu3nmyeckue CBOICTBA OJHOOCHOBHBIX
npeenbHBIX KapOOHOBBIX KUCIOT. BomopoaHbIe CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA, PEaKUUs 3TEpUPHKALUK, PEAKIHH C Y4acTHEM
YTIEBOAOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCIOTHL. [loHsATHE O
IPOU3BOAHBIX KapOOHOBBIX KHCIIOT — CJIOKHBIX 3¢dupax. MHOroodpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCNbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKApPOOHOBBIX
KUCIIOT, THAPOKCHKAapOOHOBBIX KHCIOT. llpencraBuTenu BbICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBASA, OJCUHOBAS, IUHOEBAA, JUHONEH08dsA KUCAOTEL.  CrocoOsl
HOJTy4eHHs U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upsl. ['omonoruueckuii psia, oOmiast Gopmyna, u3oMepus U HOMEHKIATypa.
PuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJOYHOU Cpelie.

Kupst. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOW U
men049Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KucnoT. JKupel B mpupoJe.

MBEI71a KaK COJIH BBICIIHX Kap6OHOBBIX KHCJIOT, X MOIOIICC HeﬁCTBHC.

OO6mass xapaktepuctuka yrieBogoB. Kriaccuduxamus yriaeBomoB (MOHO-, IU- U
nosmcaxapuabl). MoHocaxapuasl: TJIIOKO3a, (QPyKTO3a, TajlakTo3a, pudo3a, 1e30KCupuodo3a.
dusnueckue CBOWCTBA U HaxoxkIeHHe B pupoje. DotocuHTe3. XMMUYECKUE CBOMCTBA IIFOKO3bI:
pPEeaKLUu ¢ y4acTHEM CIIUPTOBBIX U AJIbJIETHIHOM IPYIIIL, CIIUPTOBOE U MOJIOYHOKUCIIOE OpOXKEHHE.
[TpumeHeHue TII0KO03bI, €€ 3HAUCHHE B KU3HEEATEILHOCTH opranusmMa. Jlucaxapuasl: caxaposa,
MaJIbTO3a W JIakTo3a. BoccTaHaBiMBaroye ¥ HEBOCCTAHABIIMBAIOIINE JAUCAXapHIbl. | uapomun3
mucaxapunoB. Haxoxaenue B mpupojne u npumeHenue. [lonmucaxapuapl: Kpaxmain, TITHUKOTEH U
nemtono3a. CTpoeHre MakpoOMOJIEKyJdl KpaxMmana, TIIMKOT€Ha M IeJUTIoNIo3bl. Dusndeckue
CBOICTBa Kpaxmala U LeJUTI0JIO3bl. XUMUYECKUEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHA
peakmust ¢ HMOAOM. XHWMHYECKHE CBOWCTBA IIEJUTIONO3BI: THAPOJIHN3, MOJNydeHHe APHUPOB
1esuTo036l. [loHsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHMsI BELIECTB W UX MPEBpalllEeHUI: paCTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa
B aJIbJIETHU]] Ha PACKaIEHHON METHOM IPOBOJIOKE, OKUCIEHUE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BUI€OMATEPUANIOB), KAYECTBEHHBIE PEAKIIMU Ha albJIeTUIbI (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpokcumom  wmenu(ll)), peakuus rimMnepuHa  c
runpokcugoM menu(Il), xummuueckue cBOHCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa ratoko3bl ¢ Tuapokcuaom meau(ll), BzammoseiicTBue Kpaxmaia ¢ MOJOM, peIIeHUE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapooHoBbie KUCIOThI. ClIOKHBIE
hUpB.

A3o0TcoepiKaniue OpraHndecKne coenHeHus.

AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue U apoMaTHUeCcKue; MepBUYHbIE, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYI,
obmas (opmyna, u3oMepusi, HOMEHKIAaTypa U (pu3nyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMJIMPOBAHUE, B3aHMMOEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COonM amKuIaMMOHUS.



AHWINH — NpeICTaBUTENb aMUHOB apoMaTu4eckoro psana. CtpoeHue aHuwinHa. BzanMmHoe
BJIMAHUC T'PYyIIl aTOMOB B MOJICKYJIC aHHWJIMHA. OCO6CHHOCTI/I XMMHYECKUX CBOMICTB aHUWJIMHA.
KauectBennsle peakuuu Ha aHwivH. CrocoObl MOJy4YyeHUS U IpUMEHEHue anupaTHYeCKUX
amuHOB. [losryuenne aHWIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTAeNbHbIE IPEICTaBUTENN 0.-aMUHOKHUCIIOT:
[JIMIMH, ajJaHuH. @u3nyeckue CBOMCTBa aMUHOKUCIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COCTMHEHUH, peaKIis MOJUKOHICHCAIIUH, 00pa30BaHUE MENTHIHON
cBs3U. buonornyeckoe 3HayeHne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku xak npupoabie nonumepsl. [lepBuyHas, BropudHasi ¥ TpeTUYHAs CTPYKTypa OeIKOoB.
XUMHUYECKUE CBOWCTBA OCIKOB: THAPOIIN3, ACHATYpAIlUs, KAYSCTBCHHBIC PEaKIIMK Ha OCTIKU.

OKCHEepUMEHTAIbHBIC METO/IbI H3YYCHUS BEIIECTB M X IPEBPAIICHU: PACTBOPEHUE OEITKOB
B BOJIe, JEHaTypalus OEJIKOB TP HArpeBaHUM, I[IBETHHIC pEaKIMU Ha OCJIKH, pelIeHue
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOo/eprKalllue OpPraHUYECKHUE COCIUHEHUS» WU
«Pacro3HaBaHue OpraHM4eCKuX COCTUHEHUIN.

BLICOKOMOJICKy.TIﬂprIe COCIMHCHHUA.

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁI MOHOMCp, HOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPpH3AllMU, CpCAHAA MOJICKYJIApHAasA Macca. OCHOBHBIE
MCTOJbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U IMMOJUKOHACHCA V.

[Tonmumepnsie MaTepuansl. [lnacTMacces! (MOAMATHIIEH, TOJUIPONUIIECH, TOJIMBUHUIXIIOPU,
MOJMCTUPOI, TOJTMMETHIMETaKpUIIaT, TIOTMKApOOHATHI, MOTUATHICHTepedTaNIaT). Y TUIN3aIHs U
nepepadoTKa IIaCTHKA.

OnactoMepbl: HATypajJbHBIH  KaydyyK, CHHTETHMYECKHE Kayuyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonoknHa: HarypampHBIC (XJIOMOK, MIEPCTh, IIETK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TosmmMeps! crienuaibHOTO Ha3HAaYeHHS (Te(IIOH, KeBIIap, SICKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOTUMEPHI).

3KCHCDI/IM6HT3HBHLIC METOJIbl M3YYCHHUS BEIIECTB M WX IPEBpAIICHUN: 03HAKOMJICHHE C
06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC, Kay4yKOB, PpPCHOICHUC
SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «Pacno3HaBaHue mjaacTMacc U BOJIOKOHY.

PacuérHble 3a1aun.

Haxoxxaenne MoseKyIsspHOi popMyITbl OPraHMYECKOTO COSTUHEHHUS TT0 MacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISAPHOW (OPMYIbI OPraHHUYECKOTO
coeTMHEHMS 110 Macce (00BEMY) TTPOTYKTOB CTOpaHUsl, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIWU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOU (opmyIsl
OpPTaHMYECKOTO BEMICCTBA HA OCHOBE €r0 XMMHYECKHX CBOKMCTB WJIH CIIOCOOOB TIOJTYdYEHHUS,
ompezieNieHue I0JIM BBIXOa MPOIyKTa PEaKIIMUA OT TEOPETUIECKH BO3MOMXKHOTO.

MexnpeaMeTHEIE CBS3M.




Peanm3zanusi MeXNpeIMETHBIX CBSI3€M MPU M3YyUYEHUHU opraHuudeckoil xumuu B 10 kmiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOIB30BaHHWE KAaK OOIIUX E€CTECTBEHHO-HAYYHBIX MMOHATHHA, TaK W
MOHSTHUI, IPUHATHIX B OTJEIbHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBJIICHHWE, HAy4dHBIH (akT, TUIIOTe3a, TEOpHs,
3aKOH, aHaIM3, CHHTE3, KIacCHUUKalus, HAOIIOJEHUE, M3MEPEHUE, SKCICPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

®du3nka: Matepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUUECKUIl yPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHWE BEIIECTBA, (PU3MUYECKUE BEIHYWHBI, CIMHUIIBI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

Buonorus: knerka, opraHusm, SKocuctema, omochepa, MeTaboIn3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHomorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O ITUTAHUA, MOIOIIUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA
TeopeTnuyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUeCKuid anemMeHT. M3otonel. CTpoeHHe dIEeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. DJHEPreTHYECKHEe YPOBHM M TIOAYPOBHU. ATOMHBIC
opbutanu. Knaccuduxaiuss XuMUYeCKUX IJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
DIIEKTPOHOB 10 ATOMHBIM OpOWTAISIM. DJIEKTPOHHBIE KOHPUTYpAIlM aTOMOB JJIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTYypalyy HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepnonnueckuit  3akoH u  llepuogudeckas cucTeMa XUMHUYECKMX  DJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHa M Ilepmonmdeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CIOXHBIX BEIIECTB IO IpymraM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akoHa /{.J1. Menneneesa.

XuMuyeckasi CBsi3b. BHIBl XMMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METaIndecKas.
MexaHu3Mbl oOpa3oBaHms KOBAJICHTHOM CBSI3H: 0OMEHHBIN
U JIOHOPHO-AaKLENTOPHBIM. OHeprus M JUIMHA CBs3U. IlOJSpHOCTH, HANpPaBIEHHOCTb U
HACBIIIAEMOCTh KOBAJEHTHOM cBs3H. KpaTHble cBsA3u. BomopoaHas cBs3b. MeXMONIEKyIsIpHBIE
B3aUMOJICUCTBUS.

BaneHTHOCTh W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b DJIEKTPOHHOH CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpOEHHEM (Ha NpUMepe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).



HpC,I[CTaBJ'IeHI/Ie O KOMIIJICKCHBIX COCIHUHCHUSIX. CocTtaB KOMIUIEKCHOTO HOHA:
KOMHHGKCOOGpaSOBaTCJIB, JIMTaHabI. 3HaueHUE KOMILICKCHBIX coequHenuii. Ilonsatne o
KOOpHI/IHaHPIOHHOﬁ XHUMMHU.

BemectBa MONEKYISIpHOTO W HEMOJIEKYJIIPHOI'O CTpPOEHUs. THUIbl KPUCTAIIIMYECKUX
peIETOK (CTPYKTYpP) U CBOMCTBA BELECTB.

[Tonsitue o qucnepcHbix cuctemax. ctunnusie pactBopsl. [IpencraBienne 0 KOJITOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHACBIIEHHBIE  PAaCTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss u1 HOMEHKJIAaTypa HEOpPraHHMYECKUX BELIeCTB. 1pHBHANbHBIC HAa3BaHUSA
OTJIENIbHBIX NIPEACTaBUTEICH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX peaKIuii B HEOPraHUYECKON U OPraHUnYeCKOd XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTHUU TMPU XUMHUYECKUX
peakusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHUsI.

CKOpOCTB XAUMHYECKOH p€aKuuu, €€ 3aBUCHUMOCTb OT Ppa3INIHbIX (I)aKTOpOB. I'omorennsie u
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTophI.

OOparuMbIe 1 HEOOpPATHUMBIC PEAKIIUA. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecusi. DaKkTOphI, BIMSIONIME HA TOJOKEHHE XHMUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JaBJICHHE U KOHIICHTPAIMH BEIIECTB, yyacTByomux B peakuuu. [Ipunnun Jle [laremnse.

Onexrtponutuueckass jucconuanus. CunbHble W ciabble  30eKkTposuThl.  CTeneHb
nuccormanuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejouyHas. BomopoaHslii
nokasarenb (pH) pactBopa. I'maponus coneii. Peakiyu nonnoro ooMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkuunu. Cremenp oxkuciacHus. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOHGCCI)I OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHMINE OKUCIUTCIN U
BOCCTaHOBHUTEIU. MeTona SJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pacTBOPOB U paCIIaBOB BEUICCTB.

OKCIIepUMEHTAIbHBIC METOJbl M3YYCHHUS] BEIISCTB M WX MPEBpAIICHUU: pa3IOKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalu3aTopa, MOJEIM KPUCTANIMYECKHX PEIIETOK,
IPOBEJCHUE peakuui MOHHOrO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C IOMOIIbIO
WHANKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHS.

Heopranuveckasi xumus.

[TomokeHne HemeTauIOB B [lepHogMYecKOdl CHCTEME XUMHYECKHX  JJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTpOEHHS MX aTomMoB. Du3nueckue CBOICTBAa HEMETAJLIOB.
AnioTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. INonydenue, ¢puznueckue U XUMHUYECKHE CBOWCTBA: PEAKIMU C METaJIaMH U
HEMETaJlIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crocoObl MOdy4yeHUs, GU3MUECKHEe U XUMHUYECKHE
cBoMicTBa. ['amoreHoBonopoAbl. BakHellne KHUCIOPOACOIAEPKALIUE COCAVUHEHHUS TaIOT€HOB.



JlaGopaTopHbIe 1 TPOMBIIIIICHHBIE CTIOCOOBI MMOTyYEHHUS TaIOTeHOB. [[prMeHeHne rajJoreHoB 1 uxX
COEIMHEHMI.

Kucnopon, o30H. JIabopaTopHble M NPOMBIIIIEHHBIE CIIOCOOBI MOTY4EHHs KHUCIOpPOJa.
dusnueckue 1 XMMHUYECKUE CBOMCTBA U IPUMEHEHUE KHCI0poJa U 030Ha. OKCH/IbI M IEPOKCHUIBI.

Cepa. Haxoxxienue B mpupo/jie, CocoObl MoydyeHus, pu3nieckre 1 XMMUYECKUe CBOICTBA.
Cepoogopon, cynbduabl. Oxcun cepri(IV), okcun cepri(VI). CepHricTas U cepHasi KHCIOTHI U KX
cosit. OcOOCHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [IpuMeHeHue cepol U €€ COCTMHEHU.

AzoT. Haxoxenue B mpupo/e, criocoObl oaydeHus, (Pu3ndeckrue 1 XMMHYECKHE CBOMCTBA.
Ammuak, HUTpUAbL. OKcubl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coiu. OcoOeHHOCTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero COeqMHEHNH. A30THBIE YA0OPEHHS.

®ochop. Haxoxnaenume B mpupoje, crocoObl MOMydeHUs, (U3HUECKUEC W XUMUYICCKUE
coiictBa. @ochunst u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docthopa u ero coenunenuit. PochopHbie yA0OpEHHS.

Yriepon, HaxokIeHHWE B mpupoie. AIUIOTporHbie Momupukanud. DOu3ndecKkue u
XMUMHUYECKHE CBOICTBA TPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepogoM. Okcua yraepona(ll), oxcun
yraepona(IV), yronpnas kuciora u e€ coiau. AKTUBUPOBAHHBIN yToiib, agcopouus. Dyiepenst,
rpadeH, yriepoaabsie HAaHOTPYOKu. [IpMeHeHrne MpoCThIX BEIIECTB, 00Pa30BaAHHBIX YIJIEPOIOM,
U €r0 COCTMHEHUM.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiayyeHHs, (pu3ndeckue M XUMHYECKHe
cBorcTBa. Okcua kpemuusi(IV), kpemHueBast KUcioTa, CHIIMKAThl. [I[puMeHeHne KpeMHUs U €ro
coenuHeHuil. CTEKI10, €ero nojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue metamuioB B [lepuonndeckoil cucreMe XUMUYECKUX 37€MEHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTanoB B ObITY U TexHHKe. CIIIaBbl METAJIIOB.

DIEKTPOXUMHUECKUH psijl HanpsKeHUH MeTamioB. O01e cnocoObl MOTy4yeHHs] METaJlIOB:
THJIPOMETAIUTYPTHsI, TUPOMETAILTYPTHsl, dIeKTpoMeTaILTyprusi. [IoHsITHE 0 KOPPO3UH METaJIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OO6mas xapakrepuctuka MeTtaiioB IA-rpynnsl Ilepuognueckoit cUCTEMBI XMMHUYECKUX
sneMeHToB. Hatpuii u kanuil: monydeHnue, pu3MuecKue U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaxrtepuctuka meramuioB [IA-rpynmner [leproguueckoit cucTeMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajablMi: OJdy4YeHue, pu3nyeckre u XMMUYeCKrue CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEMIECTB M X coeAnHEeHUH. JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUSI.

AOMUHUN: TOTydeHue, (PU3NUEeCKHe W XMMHUUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAnHEeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIAPOKCHAA ATIOMUHUA,
TUIPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OOmast xapakTepucTuka MeTauioB nobounsix mnoarpynn (b-rpynm) Ilepuomuueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.



®uU3NYeCKue U XMMHYECKHUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUAbI U TUIPOKCHIbI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TomyueHue u mpuMEHEHUE Xpoma.

®u3nyeckue M XHMHUYECKHE CBOMCTBA MapraHila M €ro coeluHeHuid. Baxneimme
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKHCIINUTENILHBIE CBOIICTBA.

dusndeckue 1 XUMUYECKHE CBOMCTBA kKejle3a U ero coeAnHeHui. OKCHIbl, THAPOKCHIIBI U
conn xkene3a(ll) u xeneza(lll). [lonyuyenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

®dusndeckue U XMMHYECKUE CBOWCTBA Meau U e€ coeauHeHuid. [lomyuenue u mpumMeHeHne
MEIU U €€ COSIUHEHUN.

[{uak: momydeHue, (GU3MUECKUe K XUMHIECKHAE CBOMCTBA. AM(OTEpHBIEC CBOWCTBA OKCHJIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne nuHKa U ero COeJMHEHUN.

DKCIepUMEHTAIbHBIC METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPAlllEHUN: n3y4eHrue o0pas3ion
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KHCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTaipl ¥ CIUIaBbDY, B3aUMOJACHCTBUE LIEIOYHBIX U IIEJIOYHO3EMENIbHBIX METANIOB C BOJIOH
(BO3MOYHO HCITI0JIb30BAHKE BUJIEOMATEPHUAIIOB), B3aUMO/ICIICTBIE LIMHKA U XKeJle3a C pacTBOpaMU
KHCJIOT U LIEJNOYEH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHMOHBI, KATUOH BOJAOpPOAAa U
KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THIPOKCHU/IOB ATIFOMUHUS U LIUHKA C PACTBOPAMU KUCIJIOT U
HIEeJI0YEH, pellIeHnEe SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «["anorensn», «Cepa 1 e€ CoeTuHEHUS»,
«A30T 1 Qochop U UX COCTUHEHUsD», «MeTaulbl TIaBHBIX NOArPYN», «MeTamisl TOOOYHBIX
MOATPYIIDY.

XuUMHUA U KU3Hb.

Ponp xumum B 0oOecriedeHN YCTOMYMBOTO Pa3BUTHs YelioBedecTBa. [oHSATHE O HAYyUHBIX
METO/1aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCclieoBaHus. HayuHble TpUHIUIIBI OpraHu3aluu
XUMHUYECKOTO TPOU3BOACTBA. [IpoMBINIUIEHHBIE CITOCOOBI MOYYEHUST BAXKHEHIINX BEHIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIOTHI, MeTaHola). [IpombIlUIeHHBIE CIOCOOBI
MOJIyYEHUSI METAIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXalolled Cpelabl U €ro
nocneAcTBusl. Poib XuMun B 00ecrieueHUN SJHEPTeTUIECKO OE30MacHOCTH.

Xumus u 3A0POBbE YCIIOBCKA. .HeKapCTBCHHbIe cpeacTBa. HpaBHna HUCIIOJIB30BaHUA
JICKApPCTBCHHLIX IPCIIapaToB. Pons xuMuu B Pa3BUTHU MCAULUHEIL.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE T00aBKU. POJIb XUMHHU B 00ecIIeYeHNH
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHbie cpenctBa. beitoBas xumus. IlpaBuna Oe3omacHoOro
UCIIOJIb30BaHUS MpenapaToB OBITOBOM XMMHUU B MIOBCETHEBHOMN JKHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepPHAIbI (IIEMEHT, OETOH).
XuMHus B CEIBCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPAIbHBIC yI00pECHHS.

COBpeMeHHBIe KOHCTPYKIMOHHBIC MaTCpHabl, KPACKH, CTCKIIO, KEPaAaMHKa. MaTepI/IaJ'II)I JUTSA
SJICKTPOHUKMU. HanotexHonoruu.



PacuérHple 3a1a4n.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
win 00BEMY OJIHOTO M3 YYaCTBYIONIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00BEMa,
KOJIMYeCTBa BEIIECTBA) MPOJYyKTa peakiuuu,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE PacTBOPa C OMpPEIEIEHHON MacCOBOM J0JIeil pacTBOPEHHOTO
BEILIECTBA, MACCOBOW JIOJM M MOJISIPHOM KOHIIGHTPALlMM BEIIECTBA B PACTBOpE, JOJIM BBIXOJA
MPOJYKTa PEaKkuu OT TEOPETHUECKHU BOZMOKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanuzanus MexnpeMETHBIX CBSI3€H MTPHU U3yYSHUHU 001Iei M HeopraHu4ecKoi xumMuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAHNE KAaK OOIUX €CTECTBEHHO-HAYyUHBIX OHATHUH, Tak
Y IIOHATUH, IIPUHATBIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHSTHS: SBJICHUE, HAy4YHBIM (haKT, THUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTEe3, Kilaccuukanus, TEpPHOIUYHOCTh, HAONIOACHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICTIMPOBAHHUE.

®usuka: marepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IIPOTOH, HEWTPOH, HOH,
U30TOIBbl, PaAMOAKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUIl YpOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICANbHBIN Ta3, GU3NYECKUE BEIMIUHBI, €IMHUIIB H3MEPECHHUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorusi: kierka, opraHu3M, OSKocuUcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- W
MHKPODJICMEHTBI, OCJKH, XHPbI, YIJCBOIbI, HYKICHHOBBIC KHCIOTHL, (DEPMEHTHI, TOPMOHBL,
KPYTOBOPOT BE€UICCTB U ITOTOK SHCPIrUr B SKOCUCTEMAX.

['eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

Texmosorus: XuMHUIecKas MNPOMBINIJICHHOCTE, MCTAJINIYPIrHsid, CTPOUTCIBHBIC MaTCpHAJIbI,
CEIbCKOXO031ICTBEHHOE NNpOU3BOACTBO, IMUIINCBAsA IPOMBINIJICHHOCTD, (I)apMaHeBTH‘ICCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos, IMPOU3BOJACTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

YUYET PABOYEM ITPOT'PAMMBI BOCITUTAHUSI

-yCTaHOBJIEHUE JIOBEPUTENILHBIX OTHOLIEHUH MEXJy NelarornyeckuM paboOTHUKOM U
00y4armuMucs, crnocoOCTBYIONIMX MO3UTUBHOMY BOCHPHUATHIO 00y4YarolIMMUCS TpeOOBaHUN U
poch0 Mearornyeckoro paboTHUKA, MPUBJICYEHUIO X BHUMAHUS K 00CYkK/1aeMOM Ha ypoKe
uH(pOpMallMK, aKTUBU3ALMM TI03HABATEIbHON JESATENbHOCTH; - MOOYXKIACHHE OO0y4aromuxcs
coOuo/1aTh Ha YpoKe OOIIECTPUHATHIE HOPMBI TOBEACHUS, NMpaBHia OOLIEHHUS CO CTapLIUMHU
(memaroruyeckUMyU pabOTHHKaMHM) M CBEPCTHUKAMHU (00y4arolmMMMCS), NPUHIUIBI Y4eOHOH
JUCLUUIUIMHBL U CaMOOPTaHU3aIMK; - MPUBJICYCHUE BHUMAaHUSA OOy4yaroluXcs K LEHHOCTHOMY
aCHeKTy HM3ydaeMbIX Ha ypoKax SIBJICHHM, opraHuzanus UX paOoThl ¢ MOIy4aeMOM Ha ypoke
COLMAIBHO 3HAUYMMOW HHPOpManMeld — HHUIUUPOBAHUE €€ OOCYXKIEHHs, BBICKA3bIBAHUS
00y4JaroIMMHUCS CBOETO MHEHHUS IO €€ IOBOAY, BBIPAOOTKM CBOET0 K HEW OTHOLIEHUS; -
UCITIOJIb30BaHUE BOCIIUTATENBHBIX BO3MOMKHOCTEH coOjepKaHUsl y4eOHOro mpeamera vepes
JEMOHCTpalMio  00y4aromuMcs MPUMEPOB OTBETCTBEHHOIO, TIPakJAaHCKOTO TIOBEACHMUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJI00p COOTBETCTBYIOLINX TEKCTOB
JUIsL 4TeHUSs, 3a7ad JUid pelIeHUs, MPOOJEMHBIX CUTyallMi [Uisi OOCYXKIEeHHs B Kjacce; -
IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM PabOTHI C OO0YYAIOUIUMHUCS: MHTEIUIEKTYaTbHBIX



UTP, CTUMYJIHPYIONINX MTO3HABATEIBHYI0 MOTHBAIINIO 00YYAIONIMXCS; TUCKYCCUH, KOTOPBIE JAaf0T
00y4aromuMcsi BO3MOKHOCTB PHOOPECTH ONBIT BEACHHSI KOHCTPYKTUBHOTO IMAJIOTA; TPYIIIOBON
paboTHI WK PaboOTHI B Mapax, KOTOPBIE y4aT KOMaHIHOM paboTe U B3aMMOACHCTBHUIO C APYTHMU
JIETbMU; - BKJIIOUEHUE B YPOK MTPOBBIX MPOLETYP, KOTOPBIE TOMOTAIOT MOAEPKaTh MOTHUBAIIHIO
00yJaroMXcs K MOMYyYCHUIO 3HaHUH, HaJaKUBAHUIO MO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIICHUH
B KJlacce, IMOMOTal0T YCTAHOBJICHUIO IOOpPO’KENaTeNbHOM aTMoc(epbl BO BpeMsl YpOKa; -
opranm3anusi medcTBa MOTHBHPOBAaHHBIX M OPYIUPOBAHHBIX OOydYarOmUXCs HaJg HX
HEYCIEBAIOIIMMH OTHOKIACCHUKAMH, JIAIOLIETO0 UM COLMAIBHO 3HAYUMBIH OMBIT COTPYIHHUYECTBA
¥ B3aUMHOI TOMOIIM; - WHULIMUPOBAHUE M TOAJCP)KKA HCCIICHAOBATEIBCKON JAESTEIBHOCTH
00yJaromuxcs B paMKax pealn3aliyd UMU WHIAUBHIYAJIbHBIX M TPYIIOBBIX MCCIEI0BATEIbCKIX
IPOEKTOB, YTO JacT OOY4YalOMIMMCS BO3MOXKHOCTh MPUOOPECTH HABBIKM CAMOCTOSATEILHOTO
peLICHUsT TEOPETHYECKOW NpoOIeMbl, TeHepUpoBaHHs M O(OpMIICHHS COOCTBEHHBIX HJIEH,
YB@XHUTEIBHOTO OTHOIICHUS K UyXKHM HesiM, 0(pOpMIICHHBIM B pabOTax APYTHX HCCIIeI0BaTeNeH,
HaBBIK IMyOJMYHOTO BBICTYIUICHHS MIEPE]] Ay AUTOPUEH, apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOCH
TOYKH 3PCHUSI.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne Haummenoanue pazaenoB u KonuuecTBo DnexTpoHHbIe (1M POBLIE) Yuer
/T TEM MPOTPaMMBbI 4acoB 00pa3oBaTeIIbHBIC PECYPCHI paboueii
Bcero IPOTPAMMBI
BOCIIUTaHU
s

Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKOM XMMHUM

1.1 IIpeameT opraHndecKon 8
xumun. Teopus cTpoeHUs
OpPraHUYECKUX COEAUHEHUN
A. M. bytneposa

Hroro no pazneny 8

Paznea 2. Yraesogopoasnl

2.1 IlpenenbHble 5
yTJI€BOOPO/IbI — AJIKaHBI,
LUKJIOAJIKAHbI

2.2 HenpenenbHble 14

YTJICBOAOPOABI: AJIKCHBI,
AJIKaAUCHBbI, aJIKWHbI

2.3 ApomaTnueckue 8
YTJI€BOAOPObI (APEHBI)

2.4 ITpupoHbIE HCTOUHUKH 4
YIJIEBOIOPOIOB U UX
nepepadoTka

2.5 I'anoreHnpon3BOAHbIE 4
YIJI€BOJOPOOB

Hroro no pazneny 35

Paznen 3. Kuciopoaconepskamue oprannieckie coeJuHeHUst
3.1 Couptel. ®eHon 11



No HaumenoBanwue pazzaenoB u KonuuectBo DOnekTpoHHbIE (IUGPOBEIE)

/i TEM MPOrPaMMBbI 9acoB o0pa3oBaTelbHbIC PECYPChI
Bcero
3.2 KapOoHuibHbie 21

COEAMHEHUS: allbAETH bl U
keToHbl. KapOoHOBBIE
KUCHOTHI. CII0KHBIE
s¢upsl. XKupsel

3.3 VYraeBojbl 9
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepxkaime opraHndeckue coeIMHeHUus
4.1 AMuHBI. AMAHOKHCIIOTHI. 12
benku
Hroro no pazgeny 12
Pa3pen 5. BoicOkOMOJIEeKYJISIPHBIE COeTUHEHUSI
5.1 BBICOKOMOJIEKYJIIpHBIE 6
COCTMHEHHUS
Uroro no pazgeny 6
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
11 KUIACC

Neo  HaumenoBanue pa3zaenoB u tem KomnnuecTBo DneKTPOHHbBIE

/T MPOTPaMMBI 4acoB (mdposbIe)
Beero 00pa3oBaTesbHbIE
pecypcel

Pa3zpnen 1. TeopeTnueckue 0CHOBbI XUMHH

1.1 Ctpoenue aToma. 9
ITepuoauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB JI.

N. Menneneesa

1.2 CrpoeHnue BemiecTna. 11
MHoroo6pasue BelecTs

1.3 Xumundeckne peakiuu 19
Hroro mo pazaeny 39
Paznen 2. Heoprannueckasi XuMus

2.1 HemeTtamisl 31
2.2 Metamibl 23
Hroro mo pazaeny 54

Pasznen 3. XumMud 4 JKN3HL

3.1 MeTtopl MO3HAHUS B XUMUU. 9
XUMHUA U )KU3Hb

VYuer
paboueit
POTPaMMBI
BOCIIUTAHU
s

VYdet paboueii mporpaMmbl

BOCIIMTaHHA



No  HawmmenoBanue pa3aenoB u tem KommuecTBo

n/m MIPOTPaMMBbI

Hroro no pasgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

DIIeKTPOHHBIE
4acoB (uudposbie)
Bcero obpazoBaTenbHbIE

pecypchl
9
102

VYder paboueit mporpaMMeI
BOCITUTaHUS



