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MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa mo XMMHUM Ha ypOBHE CpeJHero oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUH K pe3ysbTaTaM OCBOEHUS (henepabHOM 00pa3oBaTeIbHON IPOrpaMMbl CPEJHETO OOILEro
obpazoBanus (POII COO), npencrasineHHbix B denepanibHOM TOCyJapCTBEHHOM 00pa30oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydyeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTeNbHbIX  opranm3zauusx  Poccuiickoil ~ @epepanuu,  peaau3ylolIMX  OCHOBHbBIE
o0Opa3oBaTellbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIUTaHHUSA B
Poccuiickoit @enepanun Ha nepuon no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).
[Tporpamma 37€KTUBHOIO Kypca IpeHa3HadeHa A ydammxcs 11 kimacca u paccuurana Ha 34 yaca.
OJNEKTUBHBIN KypC INPENCTaBICH B BHJIE NMPAKTUKYMa, KOTOPBIA IO3BOJIMT BOCIOJIHUTH NPOOENbI B
3HAHMSIX YYalUMXCsl IO BOIPOCAM PELIEHUS 3aJaHUN pa3HbIX TUIIOB B OPraHUYECKOW XMMUU U HA4aTh
1[eJICHAIIPaBJICHHYIO IIOJrOTOBKY K C/laye€ UTOTOBOTO 3K3aMEHa M0 XUMHH.

Pemenue 3agau 3aHMMAaeT B XUMHUYECKOM OOpa30BaHMM Ba)KHOE MECTO, TaK KaK 3TO OJMH U3
IpHUeMoB 00yueHHsI, TOCPEICTBOM KOTOpOro obecreunBaercst 0ojiee rIyOOKOE M TOJHOE YCBOEHHE
y4yeOHOro marepuaia 1o XuMuu. UToObl HayuyUTbCS XUMHH, U3y4EHHE TEOPETHYECKOIo MaTepuala
JIOJDKHO COYETAThCSl ¢ CUCTEMaTHYECKUM HCIOIb30BAHUEM pEILEeHUs Pa3IMuHbIX 3a/ad. B mkonbHON
IporpaMMe CYILECTBYET SMH30JUYECKOE BKJIIOUEHHE pPACUYETHBIX 3aJad B CTPYKTYpY YypoOKa, 4TO
CHI)KAET JUJAKTHUYECKYI0 pOJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEW, U MOXET IPUBECTH K
MOBEPXHOCTHBIM TPEJCTABJICHUSAM Y Yy4YalluXci O XUMH3ME IIPOLIECCOB B MPUPOJIE, TEXHHUKE.
Co3HaTenpbHOE HM3yYCHHE OCHOB XHMHH HEMBICIUMO 0€3 TOHUMAaHWs KOJIWYECTBEHHOH CTOPOHBI
XUMHYECKHX POIECCOB.

Pemenne 3amay coneicTBYeT KOHKPETH3alUMH M YIPOYEHHUIO 3HAHWI, pa3BUBAECT HABBIKU
CaMOCTOSITENIbHON paboThl, CIIY’KUT 3aKPEIUICHUIO B MaMATH YYaIUXCsl XUMUYECKHX 3aKOHOB, TEOPUI
W BWOKHEHIIMX TIIOHATHI. BpINMoiaHeHMe 3a7ad  paclIMpsAeT Kpyros3op Yy4Yallluxcsi, IO3BOJIAET
YCTAQHABJIMBATh CBSI3M MEXJy SIBICHUSMHU, MEXAYy MPUYMHONM M CIEJCTBUEM, Pa3BUBACT yMEHHUE
MBICIIUTh JIOTUYECKH, BOCIIUTBHIBAET BOJIIO K IIPEOJOJICHHIO TPYJHOCTEH. YMEHME penarb 3anadd,
ABJIIETCS OJTHUM U3 IOKazarejed YpOBHS Pa3BUTHS XUMHUYECKOI'O MBIIIJICHUS YJallluXcsi, TITyOUHBI
YCBOEHHUS UMHU y4eOHOI0 MaTepuaia.

OcHOBHBIM TpeOOBaHMEM K COCTaBICHHMIO WJIM OTOOpY 3ajau SBJISETCI MX XUMHUYECKOE
coJiep)kaHue, YETKOCTh (POPMYIUPOBKHU M JAOCTYIHOCTh YCIOBUS 3a/lauM, MCIOJIb30BAaHUE B YCIOBUU
3a/1a4M CBEJICHUI MPAKTHYECKOTO XapaKTepa.

CtpykTypa 3aHATHS  BKJIIOYaeT ciexymomue (GopMbl  paboThl:  HPOBEPOUYHBIE U
caMOCTOsITeNIbHbIE pabOTHl B TECTOBOM (hopMe, COCTaBlieHHME TECTOBBIX 3aJaHUN  ydalllUMUCH,
COCTaBJIEHUE AJITOPUTMOB 33]1a4, COCTABJIEHUE U 3aIUTa aBTOPCKUX 3a7a4 U LIETI0YEK IPEBPAIICHHUS.

I nasnvim naznauenuem NAHHOTO Kypca SBISETCA:

- COBEpILEHCTBOBAaHUE TIOJTOTOBKM Y4YalllUXCS C TOBBILIEHHBIM YPOBHEM MOTHBAIMH K
U3YYECHUIO XUMUU;

- CO3HATEIbHOE YCBOEHHE TEOPETHUECKOro MaTepuasa Mo XMMHUH, YMEHUE HCIOJb30BaTh MpH
peLIeHUH 3aJad COBOKYIHOCTb MPHUOOPETEHHBIX TEOPETHYECKUX 3HAHHUM, Pa3BUTHE JIOTMYECKOTO
MBILIEHHS], TPUOOpeTeHrne He0OXOAUMBIX HABBIKOB pabOTHI C JIUTEPATYPOH.

L]env kypca:

O06o0uieHne, cucTeMaTu3anus, paclIupeHre W yriayOlieHHe 3HAHUN YYalluxcs MO paszenaMm
OpraHU4ecKoi XuMHHK; (POPMUPOBAHHUE HABBIKOB PEIIECHUS 3a/1a4 10 XMMHUU Pa3IMYHbIX THUIIOB.
3aoauu:



1. CoBepuieHCTBOBaHME 3HAHWW O THUMAX PACUETHBIX 3aJa4 M aJropuTMax HX pEIICHUs B
OPraHU4YEeCKON XUMHH.

2. Pemenue pacueTHbIX 3a7ja4 NOBBILIEHHON CIIOKHOCTH.

3. ®opMHpPOBAHHUE HABBIKOB MCCIIEIOBATEIHCKON ACSATEIHHOCTH.

4. ®opMupoBaHHUE MOTPEOHOCTH B MPUOOPETCHUM HOBBIX 3HAHUHN WM CIIOCO0AX WX TMOTYYCHHS
yTeM caM00Opa30BaHusl.

5. I[loaroroBka K ciade eJMHOTO TocynapcTBeHHOro sk3amena (EI'D) mo xumun.

3HaHMA, YMCHUS U HaBBIKH, (bODMI/IDVCMBIe 3JICKTHUBHBIM KYPCOM.

B pezynemame  npoxooicoenus npocpammul 21eKmMuH020 Kypca.:
Yuawuecs oonorcnol sname:

e  XUMHUYECKHE CBOMCTBA KJIACCOB OPTraHUYECKUX COCIUHEHU;

e [IpusHaku, ycinoBUsA U OCOOEHHOCTH XMMHYECKHUX PEaKIIUii B OpraHM4eCcKOl XUMUU;
e HomMmeHKkiatypy opraHn4ecKux COCAMHEHUN;

e ANTOPUTMBI pelIeHUs 3a/1a40a30BOT0 U MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH.

yqau;uec;l O0JIICHbI ymenib.

e [Ipou3BOaHTH pacyeTsl 1o (hopMyiaM U ypaBHEHUSIM PEaKLni;

e [IpousBoauTh pacyeThl Ha ONPEICICHNE KOMIIOHEHTOB CMECH;

e [Ipou3BoaUTh pacyeThl Ha onpeeneHue GopMys CoeTUHEHUH;

e PackpsIBaTh reHETUYECKHE CBSI3M B OPIrAHMYECKON XUMHH;

e Pemars 5KCiepUMEHTANIBHBIE 33Ja4H 10 OPraHUYECKON XUMUU;

e (CaMOCTOATENBHO CO3/aBaTh aJITOPUTMBI PELICHUS 3a/1ay;

e  OcCyIecTBIATh IEPEXO]] OT OJHOIO KJIacca OPraHMYECKUX BEIIECTB K IPYromy;

e lcnonp3oBaTh 00mME NpHEMBbl pabOThl C TECTOBBIMM 3aJ@aHUSMU  PA3IMYHON CIIOKHOCTH,
OpPUEHTUPOBATHCS B IPOrPaMMHOM MaTepuaje, yMeTh YeTKO (OpMYyJIUPOBATH CBOM MBICIIH;

e [lonp30BaTbes pa3IUYHBIMU OCOOUSIMU, CIPABOYHON TUTEpaTypoit, IHTEpHET-MCTOUHUKAMH.



JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS OOYYAIONIMMHUCS IPOTPAaMM CpPEIHEro o0mero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM M TpeIMETHbIM). HaydHO-MEeTOMUYecKol OCHOBOHM Ui Pa3palbOTKH IIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETrO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cOOTBETCTBUH C CHCTEMHO-/IEATEIILHOCTHBIM MOAXO0/IOM B CTPYKTYpE JTHUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS IpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BBIICTICHBI CIICYIOIINE COCTABIISIONINUE:

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPaXKTAHCKOW UICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHFHOCTH M CAMOOIIPEICTICHUIO;
HAJIMYME MOTUBAIMH K 00yUCHHIO;

IeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCIKICHUN JIMYHOCTH HA OCHOBE KJTFOUEBBIX IICHHOCTEH M UCTOPUYCCKHUX TPAAUIIUI 0a30BOM HAYKU XU MHU;
TOTOBHOCTbB U CIIOCOOHOCTh 0OYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH IIEGHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, IIPUCYIIIUMU IIETTOCTHON
CHCTEME XUMHUECKOT0 00pa30BaHus;

HAJIMYHE TIPABOCO3HAHMS SKOJIOTUYECKOM KYIBTYpPhI U CIIOCOOHOCTH CTaBUTb IEJIA M CTPOUTH KU3HCHHBIC TUIAHBI.

JInuHOCTHBIC PE3y/IbTaThl OCBOCHUS MpeaMeTa «XHUMUs» JIOCTUTAIOTCS B CIUHCTBE YYEOHOW W BOCIIHMTATECILHOW JESTEIBHOCTH B COOTBETCTBUH C
I'YMaHHCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U UJICaTIAMU POCCUHCKOTO I'PaXXIaHCKOTO OOIIeCTBa, MPHUHATHIMU B
o0IIecTBe HOPMAMH W TPABUJIAMH ITOBEJCHHS, CIIOCOOCTBYIONIMMHE IPOIIECCaM CaMOITIO3HAHMS, CAMOPAa3BUTHS M HPABCTBEHHOTO CTAHOBJIICHUS
JTUYHOCTH 00yYaIOIIUXCSI.

JIM9HOCTHBIE PE3yJIbTaTHl OCBOCHHS MpeaMeTa «XHMHS» OTPAXAIT C(HOPMHUPOBAHHOCTH OMBITA TMO3HABATEIHLHOW W TPAKTHYECKOH JEATEIhHOCTH
00yJaromuXcsl 10 peaan3aluy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HAHMSI 00YUYAIOIIUMHUCS CBOMX KOHCTUTYITHOHHBIX TPaB ¥ 003aHHOCTEH, YBOKECHHS K 3aKOHY U TPABOTIOPS/IKY;

NPEJICTAaBICHUS O COIMAIBHBIX HOPMAX M MPAaBUJIAX MEKIMYHOCTHBIX OTHONICHH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIBHOCTH MPU CO3JJAHUU YUCOHBIX MPOCKTOB, PEIICHUH YUEOHBIX M MO3HABATENIBHBIX 3a/1a4, BBITOJIHCHUU
XUMHAYECKHX 3KCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMATh M TPUHUMATh MOTHUBBI, HAMEPCHHUS, JIOTUKY W apTyMEHTBI JIPYTHX NPU aHAJIH3€ Pa3IMYHbIX BUIOB yUEOHOM IS TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

IIEHHOCTHOTO OTHOIIEHUS K UICTOPHYECKOMY U HAYIHOMY HACIICWIO OTEYCCTBCHHON XUMUU;

YBa)KCHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUICCKOTO MPUMEHEHUS XUMHH, OCO3HAHMSI TOTO, YTO JOCTIDKEHUS HAYKU €CTh Pe3yJIbTaT
JUTUTEITLHBIX HAOJIOICHUN, KPOTIOTJIMBBIX 3KCIIEPUMEHTAILHBIX MIOMCKOB, IIOCTOSHHOTO TPYy/ia YYEHBIX M IPAKTUKOB;

MHTEpeca U TI03HABaTEIbHBIX MOTHBOB B MOJYYSHHH U TIOCIICAYIONIEM aHaIN3e HH(POPMAIIUU O MEePEOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYeCTBEHHOM
XMMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O IMTOBCACHMA,

CIIOCOOHOCTH OLICHMBATh CUTYallW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHUEHTHPYICh HAa MOPAIBHO-
HPaBCTBCHHLIC HOPMbI U ICHHOCTH,

FOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBAPUINEH C MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUN 3TUX
MOCTYTIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHHUS LIEHHOCTEW 3I0pOBOT0 M 0e30MacHOro obpasza >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

coOrofieHust mpaBuil 0€30MacHOro o0palleHus ¢ BEleCTBaMu B ObITY, TOBCEIHEBHOM JKU3HH U B TPYAOBOH €ATEIbHOCTH;

MOHMMAaHUS IEHHOCTU MIPAaBUJI MHAUBUIYaTbHOTO M KOJUIEKTUBHOTO 0€30MaCHOT0 MOBEACHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;
OCO3HAHUSA MOCIEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B YYE€OHO-HCCIICIOBATEIILCKON JEATCIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM ¥ JAPYrUX BHUAAX
NEeSATEIbHOCTH;

YCTaHOBKU HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 COIMAIbHOM HAMPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUUECKOMY M3YYEHHIO TPO(ECCHil pa3IMYHOTO0 POJia, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXX€HUs K TPYLY, JIIOASIM TpyZAa U pe3yJbTaTaM TPYJA0BOM NEATEIbHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHON TpaeKTOpUH oOpa3oBaHUs, Oyaylied mpodeccuu W peanus3alid COOCTBEHHBIX KHU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XMMHUU, MHTEPECOB U NMOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOLIEHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS )KU3HU Ha 3eMIle;

MOHUMAaHUS TJI00ATFHOTO XapaKTepa IKOIOTUYECKUX MPOOIIeM, BIUSHUS IKOHOMUYECKUX MTPOILIECCOB Ha COCTOSTHUE MPUPOTHON U COLIUATBHON CPEIBI;
OCO3HAaHUA HGO6XO}II/IMOCTI/I HUCITIOJIB30BAHUA JIOCTI/I}KGHI/Iﬁ XUMHHU JJId pEIICHUA BOIIPOCOB pallMOHAJIBHOT'O IMTPUPOAOITIO0JIb30BaHMA;

AKTUBHOT'O HENpUATHUS JAEUCTBUMN, MPUHOCSIINX Bpel OKPYXKAIOLIeH MPUPOIHON cpene, YMEHHUs POrHO3UPOBATh HEOJIAroNnpusiTHbIE HKOJIOTHYECKUE
MOCIIEACTBHS MPEANPUHUMAEMBIX ISUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Wg Pa3sBUTOr0 OSKOJOTHUYCCKOr0 MBIIIJICHUA, SKOJOTHYECKOU KYJBbTYpPBI, OIIbITa JACATCIBHOCTHU JKOJOTHYECKOU HAIpaBJICHHOCTH, YMCHHA
PYKOBOJICTBOBAThCSI MU B TIO3HABATEIHLHOW, KOMMYHUKATUBHON U COLIMATLHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHBOCTOSTH HJICOJIOTUN
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;
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NOHUMaHMs CHEeUU(UKA XUMHHM KaK HAayKH, OCO3HaHHMS e ponud B (HOPMUPOBAHMM PAMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JIaHHH IIEIOCTHOTO
IPEACTaBICHUS 00 OKPYXKAloIIeM MHpPE KaK O €AMHCTBE IPUPOABI U 4YeJIOBEKa, B MO3HAHWH MPHUPOIHBIX 3aKOHOMEPHOCTEW M PEIICHHH IPOOIeM
COXpaHCHHMS IIPUPOJHOIO PABHOBECHS;

yOeKIEHHOCTH B 0CO00# 3HAYMMOCTH XMMHUH TSI COBPEMEHHOM MUBUIIM3ALUU: B €€ TYMaHUCTHUYCCKOW HAIPaBIEHHOCTH W Ba)KHOM POJIM B CO3JaHUU
HOBOI 0a3bl MATEPUAILHON KYJIBTYPBI, PEIICHUH III00aIbHBIX MPOOIEM YCTOMYMBOIO Pa3BUTHS Y€I0BEYECTBA — CHIPHEBOM, SHEPrETHUCCKOM, MTUIIEBOM
U 9KOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEUCHNH YCIOBHH YCHEIIHOTO TPyAa M JKOJIOTHYECKH KOM(OPTHOW JKU3HU KaXKAOTO
yjeHa oOIIeCTBa;

eCTeCTBeHHO-HaY‘-IHOfI I‘paMOTHOCTI/I: IIOHUMAaHU CyIJ_[HOCTI/I METOAOB IIO3HAHUA, I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I HCITIOJIB30BATH
HOJIy‘IaCMI)IG 3HAHUA JIs1 aHAJIN3a U O6T)$[CHCHI/I$I $IBJ'ICHI/H>'I OKPY)KaIOHIeFO MI/Ipa 58 HpOI/ICXOI[ﬂHII/IX B HEM I/I3M€H€HHﬁ, YMCHI/ISI JcJiaTb O6OCHOBaHHI)I€
3aKJIFOUCHHS Ha OCHOBE HAay4YHBIX (haKTOB M UMEIOIIUXCS JaHHBIX C [EJIBI0 TOJYYCHHUS TOCTOBEPHBIX BBHIBOIOB;

CHOCO6HOCTI/I CaMOCTOSTCIIBHO UCITIOJIB30BATh XUMHWYCCKUEC 3HAHUA IJIA peHIeHI/Iﬂ HpO6JIeM B peaJII)HI)IX JKHN3HCHHBIX CI/ITyaIII/IFIX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATEILCKOM e TeIbHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHKIO, K AKTHBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH 1O XUMHUHU B COOTBETCTBUU
C JKUBHCHHBIMU HOTpC6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSIM TPY/a B Pa3IMYHbIX chepax mpohecCHOHATHHOMN eI TEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YUeOHOTO NpenMeTa « XMMHUS» Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble 111 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXIUCIMILIMHAPHBIE (MEXIpEIMETHbIE) OOIIeHayyHble TMOHATHSA, OTpa)karolue
L[EJIOCTHOCTh HAy4YHON KAapTHUHBI MHpa U CleUU(UKY METO/OB IO3HAHUS, HCIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIEeCTBO, dHEPIHUs,
SBJIGHUE, TpOIlecC, CUCTeMa, HayyHbId (haKkT, MPHUHILINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCIeJOBaHUE, HaOII0JEHHE, HU3MEpEeHHeE,
SKCIIEPUMEHT U ApPYyTHUe);

yYHHUBEpCcalbHble y4ueOHbIE JeHCTBUS (ITO3HABaTEJbHbIE, KOMMYHUKATHBHbIEC, PETYIATHUBHBIE), oOecrneunBarome (HopMHUpPOBaHHE (PYHKIIMOHATbHON
IPAaMOTHOCTH M COLIMAIIBHOM KOMIETEHIIMH 00yJarouxcs;

CIIOCOOHOCTh O0YYAarOIIMXCS MCIIOJIb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHHUBEpcajibHble ydeOHbIe JAeHCTBHS B
MI03HABATEIBHON M COLUAJIBHOMN MPAKTUKE.

MertamnpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHWE YHHBEPCAIbHBIMU YYEOHBIMH I103HABATEIbHBIMH, KOMMYHHMKATHBHBIMU M PETYISATHUBHBIMU
JNENUCTBUAMM.

OBiageHne yHHBEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH J1CHCTBUSIMH:

1) 6a30Bble JJOorMYecKHUe AelCTBUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
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OTIpeNIeNIATh 1eNU IeATEIbHOCTH, 33a]aBast MapaMeTphbl U KPUTEPUU UX JOCTHKEHHSI, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C OCTABICHHBIMU LIEIISMU;
UCIIOJIb30BaTh TPU OCBOCHHWU 3HAHWHM MPHEMBI JIOTUYECKOTO MBIIUICHUS — BBLACTATh XapaKTEePHbIE MPHU3HAKK TOHATUH W YCTaHABIMBATh HUX
B3aMMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOLINE MOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMH BEIIECTB U XUMHUECKUX PEAKIIN;

yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTHUECKUE PACCYXAEHUS (MHIYKTHBHBIC, IE€AYKTUBHBIC, [0 aHAJIOI'MM), BBISBIATH 3aKOHOMEPHOCTH M NPOTUBOPEYUs B PACCMATPUBAEMBIX
SBIICHUSIX, (POPMYIMPOBATH BHIBOJIBI U 3AKITFOUCHMUS;

IPUMEHATh B IIPOLECCEe MO3HAHUS, UCHOIb3yEMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, MPeoOpa30BbIBATE MOJEIbHBIE NPEACTABICHUS —
XMUMHAYECKHI 3HAaK (CHMMBOJI) DJIEMEHTAa, XUMHUYecKass (opmylia, ypaBHEHHE XUMHUYECKOW PEAKIUU — IMPH PEIICHHH y4eOHBIX IO3HABATEIBHBIX U
NPAaKTUYECKUX 3a/a4, TPUMEHSTHh Ha3BaHHBIC MOJCIBHBIC TPEACTABICHUS JUISI BBISIBICHHUS XapaKTEPHBIX IPHU3HAKOB HM3y4aeMbIX BEIIECTB M
XUMHUYECKHX PEaKIuil.

2) 0a30BbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LENM W 3aJaud HCCIICAOBAaHMS, HCIIONB30BaTh MOCTABJICHHBIE W CAMOCTOSTEIBHO C(HOPMYIHMPOBAHHBIE BOIPOCHI B KayecTBE
WHCTPYMEHTA MTO3HAHUS ¥ OCHOBHI JIs1 ()OPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABMIIHOCTH BHICKA3BIBAEMBIX CYXKIICHHI;

BJIAJIETh HABBIKAMHU CAMOCTOSTEIIEHOTO TUIAHMPOBAHUS U MPOBENICHHUS YICHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOI0M
Iporecca, CaMOCTOATENBHO MPOrHO3UPOBATh €ro pe3yibTaT, (GOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJIBI OTHOCHUTENIBHO JOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMsI, COCTaBIATh 0OOCHOBAHHBIN OTYET O MpOJeIaHHON paboTe;

npruoOpeTaTh OMNBIT YYEHHUUECKOW HCCIe0BATeNbCKOW M MPOEKTHOH NesTeNbHOCTH, MPOSBIATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHHsI MPAKTHUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B MTO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHPOpPMANUHU (HAYYHO-TIOMYISIPHAS JIUTEpaTypa XUMHUYECKOTO COJCP)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHanM3MpoOBaTh HMH(GOPMAIMIO PA3TUYHBIX BUIOB U (OPM MPEACTaBICHUS, KPUTUYECKH OLEHMBATH €€ TOCTOBEPHOCTh M
HETMPOTUBOPEYHNBOCTb;

(bopMynHupoBaTH 3alpPOChl U MPUMEHSTH PAa3IUYHbIE METOJABI MPH MOHMCKEe U 0TOOpe MH(pOpMaIK, HEOOXOIUMOMN JJIsl BHIMOJIHEHUS Y4eOHBIX 3ajau
OIPEIEIIEHHOTO THUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHHSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMy IpeCcTaBiIeHUs HHPOpMALUHU (CXeMbl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);
UCIOJIb30BaTh HAyUYHBIH S3bIK B KayecTBE CpEACTBAa NpU paboTe ¢ XHUMHUYECKOH HH(popMaluel: NMPUMEHATh MEXIpeaMeTHbIe ((pusnueckue u
MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.
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¢ OsgiajleHHe YHHBEPCAJbLHBIMA KOMMYHUKATHUBHBIMU JAeiiCTBUSIMH:

® 33/1aBaTh BONPOCHI MO CYLIECTBY OOCY)XKJaeMOl TeMbl B XOJI¢ IUAJIOTa W/WIHM JUCKYCCHH, BBICKAa3bIBaTh HJEH, (POPMYIHPOBATH CBOM IMPEATIOKCHHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a]auu;

e BBICTYNATh C IPE3EHTALMEHl pEe3yNbTaTOB IO3HABATEJIbHON AEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO WMJIM COBMECTHO CO CBEPCTHMKAMHU IpU
BBITTOJIHEHUH XUMHUYECKOT0 dKCIIEPUMEHTA, MPAKTUIECKOH PabOThI MO UCCIICAOBAHUIO CBOMCTB M3YYaeMBbIX BEIIECTB, PeaTH3alMid YIeOHOTO MPOEKTa U
(GbopMynMpoBaTh BHIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAaHNN MyTEM COTIACOBAaHUS MO3UIIHM B X0/1e O0CYKICHHSI U1 00OMEHAa MHEHUSIMHU.

e OBjajeHNe YHUBEPCAIbHBIMHU PEryJATHBHBIMHU e CTBUSIMU:

® CaMOCTOSITEIBHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO IIO3HABATEJIbHYIO AESTEIbHOCTb, ONpeAeiss €€ LeIu U 3aJayd, KOHTPOJUPOBaTh U MO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATh MpeJlaraeMblii aITOPUTM ACHCTBUIA MPH BBIMOTHEHUH YU4€OHBIX M MCCIEIOBATEIbCKUX 3aad, BIOMpaTh Haubomee
3¢ deKTUBHBIN CIOCO0 WX pEHICHUS C YYETOM MOyYeHHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIHUIX;

® OCYILECTBIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

IIpeaMeTHbIE PE3YJIbTAThI
—  pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUHU B OPMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

—  JIEMOHCTPHUpOBATh HA IPUMEPAX B3aUMOCBSI3b MEX/1y XUMUEH U IPYTUMH €CTECTBEHHBIMU HayKaMu;

—  pacKpbIBaTh HAa IPUMEPAX IOJIOKEHUS TEOPUH XUMHUecKoro ctpoeHus A.M. bytneposa;

— mnoHumatk puznueckuit cmpica Ilepuonnyeckoro 3akona /.M. MeHneneeBa 1 Ha €ro OCHOBE OOBSICHATh 3aBUCHUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB
1 00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOTO CTPOECHUS aTOMOB;

—  OOBACHATH NPUYMHBI MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOIIMX MPECTaBIEHUH 00 UX COCTaBE U CTPOCHHH,

— TNPUMEHATh MpPaBHUJA CUCTEMATHYECKON MEXIYHapOJHOM HOMEHKIJIATYphl KaK CpelCTBAa pa3iMueHUs] M HJIEHTH(UKALUU BEIIECTB IO UX COCTAaBY U
CTPOCHHUIO;

—  COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (POPMYJIbI OPraHUYECKMX BEIIECTB Kak HOCUTeNleld MH(pOpMalluu O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAaX U
IIPUHAJICKHOCTHU K OIIPEICIIEHHOMY KJIaCCy COEIMHEHMUI;

—  XapakTepu30BaTb OPraHWYECKUE BEILECTBA IO COCTaBYy, CTPOSHHUIO M CBOWCTBAM, yCTAHABIMBAThb NPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY JaHHBIMU
XapaKTEpUCTUKAaMU BEIIECTBA;

—  TNPUBOJIUTH NMPUMEPHI XMMUYECKUX PEAKLMH, PACKPBIBAIOIIUX XapAKTEPHbIE CBOMCTBA TUIIMYHBIX IMPEICTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB C

LETBI0 UX UACHTU(GUKAIIMN U 0O0BSICHEHUS 00JIaCTH PUMCHEHHSI;



—  TNPOTHO3MPOBATh BO3MOYKHOCTh IPOTEKAHUS XMMHUYECKMX PEAKIMHA HAa OCHOBE 3HAHMH O THIAX XUMHUYECKOH CBSI3M B MOJIEKyJaX peareHTOB U HUX
PEAKIIMOHHOMN CIIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XMMHYECKHX CBOWCTBAX BEIIECTB JUIs 0€30M1acCHOT0 IPUMEHEHHS B IPAKTUUYECKOH e TeTbHOCTH,

—  TPUBOJIUTH NPUMEPHI MPAKTHUYECKOTO HCIIOJIB30BaHHUA MPOIYKTOB MNEpepadOTKM HE(MTH M HPUPOAHOTO T'a3a, BHICOKOMOJEKYISIPHBIX COCAMHEHHM
(moJIMATUIICHA, CUHTETHUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—  NPOBOAMTH OMBITHI IO PACIIO3HABAHUIO OPraHUYECKUX BEILECTB: MIMLEPUHA, YKCYCHOM KUCIOThI, HENPEAEIbHBIX JKUPOB, [IIIOKO3bI, Kpaxmaa, OeJIKOB —
B COCTaB€ MUUIEBBIX MPOAYKTOB U KOCMETUYECKUX CPE/ICTB;

—  BJAJETh IPaBWJIaMU U IpueMaMu 0€3011acHOM pabOoThl ¢ XMMUUECKUMHU BELIECTBAMHU U J1a00PaTOPHBIM 000PYOBaHHUEM;

—  YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH PEAKIMU U CMEIIEHUs XUMHUYECKOTO PAaBHOBECHUS OT Pa3IMUYHBIX (DAaKTOPOB C LEINIBIO ONpPEIEeICHHS
ONTUMAJIbHBIX YCIOBHH MPOTEKaHUs XMMUYECKHUX IPOLIECCOB;

—  IPUBOJUTH NPUMEPHI THIPOIHN3A COJIEH B IOBCEAHEBHON KU3HU YEJIOBEKA;

—  IPUBOJIUTH NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI B IPUPOJE, TPOU3BOJICTBEHHBIX MPOLECCAX U KU3HEIEATEIbHOCTH OPraHu3MOB;

—  TIPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIIMNA, pAaCKPHIBAIOIINX OOIIMe XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJLIOB;

— TPOBOAMTH PACUEThl Ha HAXOXKJEHHE MOJEKYISIPHOH (hOpMysbl YIiIeBOJOpOJA MO MPOAYKTaM CrOpaHHsl W MO €ro OTHOCHUTENIbHOW IUIOTHOCTH H
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB;

—  BJAJETh IpaBUJIaMU OE30MaCHOT0 OOPAIEHUS C €AKUMHU, TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOW XUMMUH;

—  OCYUIECTBJIATH MOMCK XMMHUYECKONH MHPOPMALIMH 110 Ha3BaHUAM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIECTB;

—  KPUTUYECKU OLCHMBATh M MHTEPIPETUPOBATH XUMHUYECKYI0 HH(POPMALIMIO, COEPKAILYIOCS B COOOIIEHUSX CPEACTB MacCOBOM MH(OpMAIMH, pecypcax
WuTepHera, HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBJICHUS OLIMOOYHBIX CYKJIEHUH 1 (OPMUPOBAHUS
COOCTBEHHOM ITO3UIINH;

—  TPEACTAaBJIATH MYTH pelIeHUs II00aJbHBIX MPOOIEeM, CTOSIIMX Mepe]] YeTOBEUeCTBOM: HKOJIOTHUYECKUX, YHEPreTHYECKUX, ChIPhEBBIX, U POJIb XUMHUH B

PELICHUH ITUX MPOOIIEM.

—  WUIIOCTPUPOBATh HA IPUMEPaxX CTAHOBIICHUE U DBOJIOLMIO OPraHUYECKOM XMMHUH KaK HAYKH HA Pa3JIMYHBbIX UCTOPUUYECKUX JTallax €€ pa3BUTHUS;
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—  HCIIOJIb30BaTh METOJbl HAYYHOTO ITO3HAHMs IPHU BBINOJHEHHM MPOEKTOB M Yy4eOHO-UCCIENOBATEIbCKUX 3ajad MO HM3YyYEHHMIO CBOICTB, CIOCOOOB
IIOJIy4EHUS U PACIIO3HABAHUS OPraHMYECKUX BEIIECTB;

—  OOBACHATH MPHUPOIY U CHOCOOBI 00Opa30BaHMs XMMUYECKON CBSA3H: KOBAICHTHOM (MOJISIPHOM, HEMONSPHOM), HOHHOM, METaNINYECKOM, BOJOPOIHON — C
LIEJIBIO OIIPECIICHNS] XUMUYECKOM aKTUBHOCTH BEILIECTB;

—  YCTaHaBIMBAaTh T'€HETHUYECKYIO CBf3b MEXIY KJacCaMd OpPraHMYECKMX BEIIECTB Ui OOOCHOBAHMS NPUHIMINAIBHOM BO3MOXHOCTH IOJYyYCHMS
OpPraHMYECKUX COCAVHEHUN 3aJaHHOTO COCTAaBA U CTPOCHUS;

—  YCTaHaBIHMBATh B3aUMOCBS3M MEXAYy (akTaMu W TEOpUEH, NMPUYMHOW M CIEACTBUEM IMPH aHaJIM3€ MNPOOJEMHBIX CHUTyallMd W OOOCHOBaHUH

IMPUHUMACMBIX peHICHI/If/'I Ha OCHOBE XMMHWYECKUX 3HAHUH.
—  Copepxanue

Ba3oBblii ypoBeHb
OCHOBBI OpraHnyecKoil XuMHuH

[losiBneHne u pa3BUTHE OpPraHUYECKON XUMUHU Kak Hayku. [Ipeamer opranuueckoid Xumuu. MecTo M 3HaU€HHE OPraHUYECKOM XMMHUU B CHCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHHE KaK IMOPSNOK COECIUHEHMS] aTOMOB B MOJIEKYJE COINIACHO HX BaJEHTHOCTH. OCHOBHBIE IMOJIOXKEHHS TEOPUH XUMHUYECKOIO
CTPOEHHUS OpraHudeckux coequuennit A.M. BytinepoBa. YriepoaHbIii CKelleT OpraHnuecKor MOJIeKyibl. KpaTHOCTh XUMHUYECKOH CBSI3U. 3aBUCHMOCTD CBOWCTB
BEIIECTB OT XMMMYECKOTO CTpOEHHUs MoJiekya. M3omepus u mzomepsl. Ilonstue o ¢yHKIMOHaNBHOW rpymme. [IpuHIMIBI KIacCU(pHUKAIMA OPTraHUYECKUX
coequHeHuni. CucreMaTndeckasl MeKIyHapoJHasi HOMEHKJIaTypa U MPUHIUIBI 00pa30BaHUs Ha3BaHUI OPraHUYECKUX COEIMHEHUH.

YriaeBonopoasl (AKaHbl. AJIKEHbI. AJIKaIMeHbl B KAyYyKH. AJIKHHbI. APCHBI.)

Anxanbel. Cmpoenue monekynrvl memana. l'omonormdeckuil psn ankaHoB. ['omomoru. Homenknatypa. M3omepusi yriepoiHOToO CKenlera.
3aKOHOMEPHOCTH HM3MEHEHHUS (DU3NYECKHX CBOMCTB. XUMHUECKHE CBOWCTBA (Ha NMpUMepe MeTaHa M 3TaHa): peaklUM 3aMelleHHs (TaJoreHHUpOBaHHE),
JETUPUPOBAHUS KaK CIIOCOOBI MOTYYEeHUS BaXKHEUIINX COETUHEHUI B OpraHn4eckoM CHHTe3e. | 'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHMKOB TeIJia B
MPOMBIIIICHHOCTH U ObITy. HaxoxxieHue B mpupoie 1 IpUMEeHeHHe alKaHoB. [lonamue 0 YuKioaikauax.

Ankensl. Cmpoenue monekynvl smuiena. I'omonorudeckuit psii ankeHoB. Homenkmarypa. M3omepust yriiepogHOTO CKeleTa W IMOJO0KEHUS KPAaTHOW
CBSI3M B MOJIeKyJe. XHMHYECKHe CBOWCTBa (Ha NpUMEpe OSTWIEHA): pPEeaKUWu MPUCOETUHEHUs (TaJIOTEHUPOBAaHUE, 2uodpuposaHue, TUApATALNS,
2uopo2ano2enuposanue) Kak crnoco0 mnojyuyeHus (yHKIMOHAJIBHBIX MPOM3BOJIHBIX YIJI€BOAOPOAOB, ropeHus. [lommmepusainus STHIEHA KaK OCHOBHOE
HaIpPaBJIEHUE €T0 UCII0Nb30BaHMsl. [1oIMATHIIEH KaK KpPYITHOTOHHAKHBIHM IPOTYKT XUMHUYECKOTO NTPOU3BOACTBA. [ [puMeHenune stunexa.

Ankanuensl U kayuyku. [loHsTHe 00 ankagueHax Kak yrieBOJIOpOAax C JIByMs JABOWHBIMU cBsi3sMHU. [lomumepusanus nuBuHmia (6yraauena-1,3) xak
CIOCO0 MOJIyYeHHs] CHHTETUYECKOT0 Kaydyka. HaTypanbHblil 1 CMHTeTHUECKUH Kayuyku. Bynkanuzanuus kayuyka. Pesuna. [Ipumenenne kayuyka u pe3uHbl.

Ankunbl. Cmpoenue monexynvl ayemunena. I'oMonorudeckuil psa ankuHoB. Homenkiarypa. M3omepust yriaepoaHOro CKeyleTa v MOJIOKEHHST KpaTHOU
CBSI3M B MOJIEKyJe. XUMHUYECKHME CBOMCTBa (Ha MpUMEpe AaleTUJICHA): peaklUH NPUCOCIUHEHUs (TaJOreHUPOBAaHUE, udpuposanue, TUApATALNS,
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2Uudpo2anoeeHuposanue) Kak crnocod MoaydeHUs MOJIMMEPOB M APYTUX MOJIE3HBIX MPOAYKTOB. 'OpeHHe aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHM [Tl CBApKH U Pe3KH MeTajuloB. [IpumeHnenue aneTuieHa.

Apenbl. beH3051 Kak MpeaCTaBUTENb apOMATUYECKHX YIIIEBOIOPOIAOB. Cmpoenue moneKkynvl OeH301a. XUMHUECKUE CBOMCTBA: PEaKIMU 3aMEICHHS
(raJloreHMpoOBaHKE) KaK CIOCO0 MOJYYEHUs XMMUYECKMX CPEACTB 3allUThl PACTEHUMN, NPUCOECAUHEHUs (TUAPUPOBAHNE) KaK J0Ka3aTeIbCTBO HENPEAEIbHOIO
xapakrepa Oenzona. Peakuus ropenus. [Ipumenenne 6en3omna.

Kucaopoaconepxamme oprannueckue coeqntenusi (Cnuprol. @enodt. Aabaeruabl. Kapoonosbie kncjotTbl. Ci10:kHbIE 3(UPBI M KUPbI. YTJI€BOAbI. )

Cruptel. Knaccugukanusi, HOMEHKIATypa, M30MEpHUs CHUPTOB. MeTaHON M STaHON KaK MPEICTaBUTENM MPEACNbHBIX OIHOATOMHBIX CIHUPTOB.
XUMHUYECKUe CBOWCTBA (HAa MpUMEpPE METAaHOJAa M 3TaHOJIA): B3aUMOJIEHCTBHE ¢ HAaTPUEM KaK CIOCOO YCTAHOBJIEHUS HAJIMYMS TUAPOKCOIPYIIIBI, PEAKIHs C
raJJOr€HOBOJIOPOJIAaMH KaK CIOCOO TOJYYEHHUs PACTBOPUTENCH, NeruapaTanus Kak CIoco0 IMOJydeHHs 3TWiIeHA. Peakuus ropeHus: COUPTHI KaK TOILIHBO.
ITpumenenue Metanosna 1 3TaHosa. PU3MOIOTUYECKOE JeCTBUE METaHOJIa M ATAaHOJIa Ha OPIaHU3M YeJIOBEKA. DTUJICHTIIMKOIb U INIMIEPUH KaK MpeACTaBUTEIH
Ipe/leIbHBIX MHOTOATOMHBIX cHUpPTOB. KauecTBeHHas peakiuss Ha MHOTOAQTOMHBIE CHUPTHI U €€ NPUMEHEHHE JJIs paclo3HaBaHMs TJIMLEPUHA B COCTaBe
KOCMETHYECKUX cpelcTB. [IpakTrueckoe NpuMeHeHne STUICHIVIMKOJIS U TIIULEPUHA.

@®enon. CtpoeHne MOJEKybl (eHona. BzaumHoe 6iusaHue amomos 8 moiekyie ¢henona. Xumuueckue c8ouUcmea: 83aumooelcmeue ¢ Hampuem,
auopoxcuoom Hampus, opomom. llpumernenue dpexona.

Anpnernnsl. Metananb (GopManbaerua) W dTaHalmb (aleTanblIeru]) Kak IMPEICTABUTENH TPENEIbHBIX ajbJeruaoB. KauecTBeHHBIE peakiuu Ha
KapOOHWJIbHYIO Tpynny (peakius «cepeOpsiHOro 3epkaia», B3aumojeiictsue ¢ rugpokcuaom menu (II) m ux npumenenue i oOHapyXeHUs IpeAeibHbBIX
aJIbJIETUJI0B B IPOMBILIUIEHHBIX CTOYHBIX BOJlaX. TOKCHYHOCTH anbaeruoB. [Ipumenenue popmanpaeruia U aleTaibIerusa.

KapOoHoBBIE KMCTOTHI. YKCYCHas! KUCIIOTa KaK MPEJCTaBUTEINb MPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XUMHUECKHE CBOMCTBA (Ha MpUMepe
YKCYCHOM KHUCJIOTBI): peaKkliu ¢ METajllaMi, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMU UM COJISIMU Kak MOATBEPXKJACHHUE CXOJICTBA C HEOPTraHWUYECKUMHU KHCIOTAMHU.
Peaxius sTepuukanum Kak crnocod mosydeHus cloXHbIX 3pupoB. Ilpumenenne ykcycHoit kuciaotsl. [IpeacraBienue o BBICIIMX KapOOHOBBIX KUCIOTaX.

Crnosxnble 3gupbl U xupbl. CoxkHBbIE 3QUPBI KaK MPOITYKThl B3aUMOJIEHCTBUS KapOOHOBBIX KUCJIOT cO cnupTaMu. [IpumeHeHne ciokHbIX 3(UpOB B
MUIIEBOM 1 napdroMepHOi MPOMBIIUIEHHOCTH. JKUPBI Kak cloKHBIE 3(DUPBI TIUIEPHHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHbBIE U KUBOTHBIE KU PBI, UX
cocraB. Pacrio3HaBaHuE pacTUTENBHBIX KUPOB HA OCHOBAaHMHU UX HEMpeIeNbHOro Xxapakrepa. [Ipumenenue >xupoB. ['MIpoian3 miM OMBUIEHHE >KUPOB Kak
COCcO0 MPOMBIIUIEHHOTO MOTYYEeHHUs COJIeH BBICIINX KapOOHOBBIX KMCIOT. MBIIA Kak COJIM BBICHIMX KapOOHOBBIX KMCIOT. Morolue cBOiCTBa MbLIa.

VYrnesoasl. Knaccuduxamus yriesonos. Haxoxaenue yrieBo1oB B mpupojae. ['moko3a kak anbaeruaocnupt. bpoxenue rimoko3sl. Caxaposa. [ uoponus
caxapo3vl. Kpaxman M LeUI0103a Kak OMOJIOrnYeckre MoauMepbl. XMMUYECKHe CBOWCTBA Kpaxmajia M HEJUTI0NIO3bl (TUAPOIN3, KaueCTBEHHAs! PEaKUus C
Ho/I0M Ha KpaxMmal U ee NMpUMEHEHHe AJi1 OOHapyKeHUs Kpaxmaja B NpoaykTax nurtaHus). Ilpumenenue m Ouosiornyeckas poisib yrieBoaoB. [loHsTue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE all€TaTHOI'O BOJIOKHA.

Nnentuduxanus opraHu4eCKUX COECOUHEHUM. [enemuueckas c6:a3b medcOy KIAcCCamu op2aHuyeckux coeournenuti. TUTBI XMMHYECKUX peakluid B
OpPraHUYECKON XUMUHU.

A3oTcoep:kaliie OpraHuYecKue coeAMHEHUsl. AMUHBI. AMHHOKHUCJIOTHI M Oeaku. CocTtaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aMm@oTepHbIe
opranudeckue coenuHeHus. IlenTunHas cBs3b. buonornueckoe 3HaueHHE 0.-aMUHOKHCIOT. OOMacTH MPUMEHEHUsT aMUHOKHMCIOT. benku kak mpupoHbIe
ounonomumepsl. CocTaB W CTpoeHHE OENKOB. XMMHUYECKHE CBOMCTBA OCIKOB: THAPONM3, neHarypamnus. OOHapyXeHHe OeTKOB MPHU MOMOIIM KauyeCTBEHHBIX
(uBeTHBIX) peakuuid. [IpeBparienus 6e1KoB MuIIK B opranusme. buonornyeckue GpyHKInu OEIKOB.

HckyccTBeHHBIC M CHHTETHYECKHE OPTaHUYeCKHe COeJHHEeHH .
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XuMUS 4 KU3HDb

Hay4unbple MeTOIbI MO3HAHUS B XUMUHU. MIcTOUHHKH XuMuYecKoi nHpopManuu. [Touck nHbopmaruu 1o HazBaHUsIM, UISHTU(HUKATOPAM, CTPYKTYPHBIM
dbopmynaM. MoenupoBaHie XUMUIECKHUX TPOIIECCOB U SBJICHUM, XUMUYECKUN AHAAU3 U CUHMEe3 KaK METObl HAyYHOTO MMO3HAHUSI.

Xumus U 3710poBbe. JlekapcTBa, (hepMEHTHI, BUTAMHHBI, TOPMOHBI, MHUHEpaJIbHbIC BOJBL. IIpoOiemMbl, CBA3aHHBIC C MPUMEHEHHUEM JICKAPCTBEHHBIX
npemapaToB. BpeaHbie mpUBBIUKY U (PAKTOPHI, pa3pylIaAOINIUe 3[0pOBhe (KypeHue, ynoTpebieHue alKoroiisi, HapkoManusi). Panimonansnoe muranue. [luwegvle
0obasxu. OCcHOBbl NUWEBOL XUMULL.

XvMHUs B TIOBCETHEBHOW XH3HU. Moroue U 4YuCTAIHE cpenactBa. Cpedcmea 0O0pvbObl ¢ ObIMOBGLIMU HACEKOMbIMU: DeneiieHmbl, UHCeKMUyuobl.
CpencrBa TMYHOM TUTHEHBI U KOCMETUKH. [IpaBuina 6e3omacHoi paboThl ¢ €IKMMH, TOPIOYMMHU M TOKCUYHBIMU BEIIECTBAMHM, CPEJCTBAMU OBITOBOW XUMUH.

XUMHUS U CeNTbCKOE X03s1CTBO. MUHEpalIbHEBIE U OpraHndeckue ynoopenus. CpencTsa 3aluThl pacTeHUH.

Xumus u sHepreTuka. [IpupoiHbie HICTOYHUKH YTIIeBOAOPOI0B. [IpupoaHblii U MONMYTHBIN HePTSIHOM ra3bl, KX COCTaB U Hcmoib30BaHue. CoctaB HeTH
u ee nepepadorka. Hedrenpomykrsl. OkTanoBoe yncio 6en3una. OxpaHa OKpysKarollei cpesl mpu HedrenepepadoTKe U TPAHCTIOPTUPOBKE HEPT CIIPOTYKTOB.
AJbTepHAaTUBHBIE UICTOYHUKUA SHEPTUH.

Xumus B ctpoutenscTBe. Llement. beron. [1og0op onTUManbHBIX CTPOUTEIBHBIX MAaTEPUATIOB B MTPAKTUUECKON JIEATETLHOCTH YEIOBEKa.

XuMHUS ¥ 9KOJOTHs. XUMUYECKOe 3arps3HeHHe OKpYXKarollel cpeasl u ero nocineAactsus. Oxpana runpocdepsl, mouBsl, arMochepsl, Giopsl U hayHbl
OT XUMUYECKOTO 3arpsi3HEHUSI.

THNbI PACYETHBIX 3a4a4:
HaXO)KI[CHI/IC MOJ'IGK}U'ISIpHOﬁ q)OpMy.]'IBI OpraHn4eCKoOro BEmeCTBa 1Mo €ro mIOTHOCTH U MAaCCOBBIM JOJISAM 3JIEMCHTOB, BXOAAIIUX B €0 COCTaB, UJIU I10

MIPOYKTaM CTOPaHHSL.
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TemaTtuueckoe IIJIAaHUPOBAHUEC

Ne Tema Conepxanue
n/ 2 =
S
. 5 8
w7 7
1 | Opranuueckue BEILIECTBA ux | 10 | Opranudeckue BEIIeCTBA U UX KIACCHU(PUKAIIUS.
KJ1accUpUKaIus. VYrneBo1opoasl.
2 | Cruprsl. 4 | Kucnopojacoaepskaiye opranndeckue coeiuHeHus. [Ipaktuyueckoe 3HaueHme
cnupToB.MccienoBanre u J0Ka3aTeabCTBO CTPOCHUS U CBOMCTB CIUPTOB:
B3alMO/ICIICTBUE 3TUIIOBOTO CIIUPTA C HATPUEM;
B3aMMO/ICIICTBHIE CIIUPTa C OPOMUCTHIM BOJIOPOIOM;
CpaBHEHHE CBOMCTB OJHOTOMHBIX CIIUPTOB;
KauecTBEHHAas peaklysl Ha CIIUPT;
TUTPOCKOMUYHOCTh TIIUIEPHUHA;
rOpeHHe INIHNIIEpUHA: CPaBHEHHE C TOPEHUEM YTJIEBOJIOPOIOB.
DEHOIBI. 1 | PactBopumoOcCTh ()eHOJIOB B BOJIE U B mesioyax. deHon — crnabast kucioTa. Peakims
(deHona ¢ OpoMHOI BOJI0M U a30THOM KucnoTol. Jlesundunupyromee neiicteue
(denomna. [Tonyuenue heHoma U3 CaTUITUIOBON KHCIIOTHI.
3 | Kucnors. 2 | [IpakTHueckoe 3HaYeHUE KUCIOT (aKpUJIOBasi, METaKpUIIOBas, LIjaBesieBasi,
OeH30iiHas KUCIO0ThI). Beiciine kapOOHOBBIE KUCIOTHI, UX IPUMEHEHHUE.
HccnenoBanue CBOWCTB CTEAPUHOBOM, IIABEIEBOM, MOJIOYHOM KHUCIIOT.
[Tonyyenue akpuaoBOM, METAKpUIIOBOM, IIABEIEBON KHUCIIOT.
[TonydyeHne Mbla U3 CTEAPUHOBON KHCIIOTBHI.
4 | Anpnerunsl. KeToHBI. 2 CBOMCTBa aJIbIETHUIOB.
5 | Ilpocteie 3¢upsel. CrioxxkHbIE 3(PUPHI. 1 | UccnenoBanue ¢usnyeckux cBoiicTs 3¢upa. [lomyduenue rdupa u3 cnupra.
6 | XKupsr 2 | Kupsl, Guonoruyeckas poib.

UccnenoBanue pacTBOPUMOCTH KMPOB B Pa3JIMUHBIX Cpelax.
HccnenoBanue: OTHOIIEHUE PA3TUYHBIX Macel K OKHUCICHHIO OPOMHOI BOOM
MepMaHTaHATOM_KaJIHsl.
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7 | YrieBobl, OMOJIOTHYECKAs POJIb. 2 | YrneBoupl, OMOIOTHYECKAS POJIb.
HccnenoBanue pa3nmuvHBIX MPOYKTOB HA MPUCYTCTBUE Kpaxmalia

8 | Amunbl. Hutpocoennnenus. AMUHOKHCIIOTHI. 4 | AzoTconep:kaline OpraHnuecKue BeIiecTBa

benku.
9 | [InacTmacchl U BOJIOKHA 1 | Onpenenenue niuacTMacc U BOJIOKOH.
10 | 'eneTnyeckas CBSI3b OPraHMYECKHUX 4 | OcymecTBISITh MPEBPALLICHUS

COEMHEHHIA.
11 | 3ayernas padota 1

34

15




16



