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Pabouas mporpamma 1no XMMHH MOCTPOEHA Ha OCHOBE (PyHIaMEHTaJILHOTO
pa CoAep>KaHUSI OCHOBHOTO 00Iero odpazoBaHusi, TpeOOBaHUI K pe3yabraTam
OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM MPOTPaMMBbl  OCHOBHOTO  OOIIEro
oOpa3oBaHusA, TPEOOBAHUIN K CTPYKTYpEe OCHOBHOI 00pa30BaTeNIbHON MPOrPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHus, MPOMUCAHHBIX B DeiepaibHOM TOCYIapCTBEHHOM
0o0pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OOMIETO 00pa3oBaHUs, a TaKxkKe
KoHuenuuu ayXOBHO--HPABCTBEHHOTO PAa3BUTUSL M BOCIHUTAHUS Tpa)KJaHUHA
Poccun.

Ha 6aze mumenrpa "Touka pocrta" oOecrneduBaeTcs peaau3aius
o0pa3oBaTeNIbHBIX ~ MPOTPAMM  €CTECTBEHHOHAyYHOM U TEXHOJOTHYECKOM
HAIPaBJIICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUU C  TPEOOBAHUSIMU
3aKOHOAATENIbCTBA B cepe 00pa3oBaHMsI U C yueTOM pekoMeHaanuii deaepaibHOro
ormeparopa yuyeOHoro mpenmera "Xumwus'. Pabouas mnporpamma IMO3BOJSET
UHTETPUPOBATh PEANTU3YyEMbIE 31E€Ch MOAXONbl, CTPYKTYPY M COJEpXkKaHUE IpHU
opranuzanuu ydeoHoro mnpeamera "Xumus" 10-11 kmacc. Hcnonb3oBanue
obopynoBanus 1eHTpa "Touka pocta" MO3BOJISIET CO3/AaTh YCIOBUS:

* IUIS1 pACILIMPEHUS COAEPKAHUS IKOJIBHOTO XMMHUYECKOTO 000PY/1I0BaHNUS;

* JUIsl  TOBBIIIEHUS  [I03HABaTEJIbHOM  AKTUBHOCTUM  OOyYarolluxcsl B
€CTECTBEHHOHAYYHOU 00J1acTu;

* JUIsl Pa3BUTHUS JIMYHOCTH IIKOJBbHUKOB B Mpouecce OOyuyeHHs XUMHUHU, €ro
crocoOHOCTeH, (OPMUPOBAHUS H  YAOBICTBOPEHUS COLMAIBHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTE;

e JUIsi pabOThl C OJAPEHHBIMH IIKOJIBHUKAMH, OPraHu3allid HMX pPa3BUTUS B
pa3TUYHBIX 00IaCTAX 00pa30BaTEIbHON, TBOPUYECKOU IEATETLHOCTH.
[IpenonaBanne yueOHOTO Kypca «XUMHs» B OCHOBHOM IIIKOJIE OCYIIECTBIISACTCS B
COOTBETCTBHUM C OCHOBHBIMH HOPMATHUBHBIMU JOKYMEHTAaMH WU WHCTPYKTUBHO
METOIMYECKUMH MaTepHralaMu:

l 3akon Poccuiickoit ®enepanun  «O0 oOpazoBanuu B Poccuiickoi
@enepanun» ot 29.12.2012r. Ne273-D3;

[] @denepanbHbIi rOCy1apCTBEHHBIM 0Opa30BATEIbHBIN CTAHAAPT OCHOBHOTO
oOmiero oOpa—30BaHMs, YTBEPKIAEHHBIM mpukazoM MuHoOpHayku Poccum ot
31.05.2021 Ne 287 "O06 yTBepkaeHun penepabHOro 00pa3oBaTeILHOTO CTaHIapTa
OCHOBHOTO 00111€T0 00pa3oBaHus"

[ MeToauveckne peKOMEHIAINH TI0 peaiu3aiii 00pa30BaTeIbHBIX IPOTPAMM
€CTECTBCHHOHAYYHON ¥ TEXHOJOTMYECKON HAaMNpaBICHHOCTEH MO OWOJOTHH C
UCIIOJIb30BaHHEeM 00opynoBaHus 1eHTpa «Touka poctay. MeTtoanueckoe nmocooue.
— Mocksa, 2021 r

[ Pabouas mporpamma x nuauu YMK Pym3utuc). Xumusa. 10—11 kmaccer.
https://rosuchebnik.ru/



[ B  coorBerctBUM € OOIl MAQOY TapamkuHcKass  CpenHss
o01ieo06pa3oBaTeIbHas KO

[Iporpamma 1o XMMHM COCTaBJIEHA B COOTBETCTBUH ¢ TpeboBaHusMu OI'OC
COO K pesynbprataM 0CBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPpaMMbl CPETHETO
oOmiero oOpa3oBaHMsI, HampaBjieHa Ha JOCTHIXKEHHUE YYAIIUMHUCS JIMYHOCTHBIX,
METaNpeIMETHBIX, TPEAMETHBIX PE3YJIBTaTOB 110 XUMHUHU.

Cpennee ob6miee oOpa3oBaHHME — 3aKIIOUUTENbHAs CTYIEHb OOIIEro
oOpa3oBanus. M3ydeHue XWUMHUU Ha YpOBHE cpemaHero oOmiero oOpa3oBaHUS
HaIPABJICHO HA JOCTIKEHUE CICIYIONTUX IeIIeH:

. OCBOCHHME 3HAHUM O XMMHYECKOW COCTABJIAIOIIEN €CTECTBEHHO - HAyYHOU
KApTHUHBI MHAPA, BAKHEUIINX XUMAYECKUX MTOHATHSIX, 3aKOHAX U TEOPUSX;
. OBJIQZICHHE YMEHHSIMH MPUMEHSATH TMOJyYEHHBIC 3HAHUS A OOBSICHEHHS

pPa3HOOOPa3HBIX XUMHYECKUX SBJICHUN U CBOWCTB BEIIECTB, OIEHKH PO XUMHH B
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHM U MOJYYEeHUH HOBBIX MaTepraloB;
. Pa3BUTHE MMO3HABATEIILHBIX UHTEPECOB U MHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEM
B IPOIECCE CaMOCTOSTEIBHOIO MPUOOPETEHUS XUMHUYECKUX 3HAHHM C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB HWHGOpPMAIMM, B TOM  YHUCIE
KOMITbIOTEPHBIX;
. BOCIIUTAHUE YOCKIEHHOCTH B TO3UTUBHOM pOJIM XUMHH B JKH3HU
COBPEMEHHOTO 00111eCTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIIEHUS K
CBOEMY 3JIOPOBBIO U OKPYXKAIOIIEH Cpere;
. MpUMEHEHNWE TOJYYEeHHBIX 3HAHMM W YMEHHH JIa  0e30macHOoro
WCITOJIb30BAHMS BEIIECTB M MaTepUaioB B OBITY, CEITLCKOM XO3SHCTBE W Ha
MIPOU3BOJICTBE, PEIICHHWS TMPAKTHUYCCKUX 3a7ad B TIOBCCTHEBHOW KU3HH,
MIPEIYNPEKICHUS SIBICHUH, HAHOCSIIINX BPEJ 3I0POBBIO YEIIOBEKA M OKPYKAIOIIEH
cpene.
N3ydyeHune XxumMun Ha ypoOBHE CPEIHETO O0IIero o0pa3oBaHus HAMIPaBJICHO Ha
pelIeHHe CISAYIOMNX 3a]1a4:
* 3aBepIIIeHHE 00IIe00pa30BaTEIbHON MOJITOTOBKU B COOTBETCTBUU ¢ 3akoHOM «(O0
obpazoBanuu B POy,
e peaym3anus OpearnpodecCHoHaILHOTO 00IIero oOpa3oBaHMS, ITO3BOJISIOIIETO
o0ecreynTh MPEeMCTBEHHOCTh O0IIET0 U MPOodeCCUOHATFHOTO 00pa30BaHMUS.
Baxnetimeir 3amadeii oOydyeHHMs Ha dTare IOJYYSHHUS CpeaHEro oOIIero
oOpa3oBaHUs SBISECTCS TIOATOTOBKa OOYyYarOmUXCS K OCO3HAHHOMY BBIOODPY
TajdbHEHIero >ku3HeHHOro myTd. QOOydJaronuecs JOMKHBI CaMOCTOSTEIHHO
WCITOJIB30BaTh MPHOOPETEHHBIN B IIKOJIC OITBIT AEATSILHOCTH B PeaIbHOM KU3HU, 32
paMkKamMu ydeOHOro mpoiiecca. I[JaBHbIe 1eM cpeAaHero oomiero oOpa3oBaHUs
COCTOSIT:
* B (OpPMHPOBAHUHW IICIIOCTHOTO TMPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHUSIX U CITOCO0aX JESITEIIbHOCTH;
* B TMpuOOpEeTEHWH OMbITa TO3HAHUS, CAMOMO3HAHUS, Pa3HOOOpPa3HOU
NEeSATeTLHOCTH;
* B MIOJrOTOBKE K OCO3HAHHOMY BBIOOpY 00Opa3oBaTesibHON U MpohecCHOoHAIbHOM
TPAEKTOPHUHU.



Oco0OeHHOCThIO OOy4YeHHMsI XMMHUU B CPEIHEH IIKOJie SBJISETCS Oropa Ha
3HAHMS, TOJIYYEHHbIE NMPU WM3YYEHUM XUMUU B 8—9 Kjaccax, UX pacUIMpeHHUe,
yIIIyOJIeHHE U CUCTEMAaTH3aIlH.

B wusydueHun kypca XuMuu Ooiibllias pOJIb OTBOJUTCA XUMHUYECKOMY
HKCIIEPUMEHTY, KOTOPHIH MpEeACTaBICH MPAKTUYECKUMHU padoTaMH, J1a0OpaTOpHBIMU
ONBITAMU U JEMOHCTPALIMOHHBIMHU JKcHepuMeHTaMu. OYeHb Ba)KHBIM SBIISETCS
coONIoIeHne TMpaBUJI TEXHUKU O€30MacHOCTH TMpu paboTe B XUMHUYECKOU
nabopaTopuu.

B kadecTBe 1IEHHOCTHBIX OPHEHTHPOB XUMHYECKOTO OOpa3oBaHUS
BBICTYNAIOT OOBEKTHI, U3y4yaeMble B KypC€ XHUMHH, K KOTOPHIM Yy OOy4arou[uxcs
dbopMupyeTcst IEHHOCTHOE OTHOIICHHE.

OcHOBY TMO3HABaTENbHBIX IIEHHOCTEH COCTABIAIOT Hay4yHblEe 3HAHUSA W
HAy4HbIE METO/IbI TO3HAHUSI.

Pa3BuTHe MO3HABATEIbHBIX LIEHHOCTHBIX OPUEHTAIlMU COJEPKaHUS Kypca
XMMHH MTO3BOJISIET C(HOPMUPOBATH:

* YBOXKUTEJIBbHOE OTHOIICHHUE K CO3UAATEIbHON, TBOPUECKOM JIEATEIbHOCTH;

* IOHUMaHHUE HEOOXOJMMOCTHU 3J0pOBOr0 00pa3a KU3HH;

* TOTPEOHOCTh B O€3yCIOBHOM BBIIIOJHEHUH MPaBUJl O€3011aCHOTO MCHOIb30BAHUS
BEIIECTB B IOBCEHEBHON KU3HU;

* CO3HATEJIbHBIN BHIOODP OyayIiel mpodeccuoHanbHON AEITEIbHOCTH.

Kypc xumum  oOnamaer  BO3MOXKHOCTSAMH i1 (POpMUPOBAHHUS
KOMMYHHUKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIIAIOT MPOIIECC OOIIEHUS U
rpaMOTHAas peydb, CIOCOOCTBYIOLIHE:

* IPaBUJIBHOMY MCIIOJIb30BaHUIO XUMUYECKOW TEPMUHOJIOTHH;
* DPa3BUTHIO TMOTPEOHOCTH BECTH [WAJOl, BBICTYIINBATH MHEHHE ONIOHEHTA,
y4acTBOBATh B JUCKYCCHU;
* Pa3BUTHUIO CIOCOOHOCTU OTKPBITO BBIPAXATh M apryMEHTHPOBAHHO OTCTaMBaTh
CBOIO TOUKY 3PECHHUS.

OO01mast xapakTepucTUKa y4eOHOTO MIpeIMeTa.

B cucreme ecTecTBEHHO-HAy4HOTO OOpa3oBaHUS XWUMHUSI KaK y4eOHBIN
IpeaMeT 3aHUMaeT BaKHOE MECTO B IMO3HAHUU 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUU
HAyYHOM KApTUHBI MHpPA, XUMHUYECKONM TpaMOTHOCTH, HEOOXOTUMOM st
MOBCEIHEBHOM KM3HU, HABBIKOB 3/0pPOBOTO U 0€30MacHOro g 4eJoBeKa U
OKpY>Karoliei ero cpenbl 00pas3a >KU3HH, a TAKKE B BOCIHMTAHUM SKOJIOTHMYECKON
KyJBTYpHbI, (popMHupoBaHUM COOCTBEHHOM MO3UIIUHU 1O OTHOIIEHUIO K XMMHUYECKOM
uHGOpPMAITNH, TTOTy4aeMOU U3 Pa3HBIX HCTOYHHUKOB.

YenemHocTh M3ydeHHs Y4YeOHOro TMpeAMeTa CBA3aHa C  OBJIAJICHHEM
OCHOBHBIMH TOHSTUSIMH XHMHH, HAyYHBIMH (aKTaMu, 3aKOHAMH, TEOPHSIMH,
NPUMEHEHHEM TIOJTYYSHHBIX 3HAHUH NP PEIICHUN TPAKTHUSCKHUX 3aj1ay.

N3yuenne xumuu Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha oOecreueHue
00111e00pa3oBaTeNbHOM U OOLIEKYIBTYPHOM MOJTOTOBKH BBIITYCKHUKOB.

Conepxanue 0a30BOro Kypca MO3BOJISIET PACKPbITh BEAyLIUE HUACH U
OT/AENbHBIE TOJIOKEHMsI, BaXKHbIE B TII03HABATEJIbBHOM W MHPOBO33PEHUYECKOM
OTHOILIEHUU: 3aBUCUMOCTh CBOWCTB BEIIECTB OT COCTaBa M CTPOCHUS,
00yCJIOBJIEHHOCTh MPUMEHEHUS BEILIECTB X CBOWCTBAMU; MaTepHabHOE €IUHCTBO



HEOPraHWYECKUX W OPraHMYEeCKUX BEIIECTB; BO3pACTalOIlas poOJb XHUMHUU B
CO3/JaHUU HOBBIX JIEKAPCTB U MaTepUaoB, B HKOHOMHM CBIPbsl, OXpaHe
OKpY’KalollEeH Cpebl.

N3yuenne npeamera «XuMus» B 4acTH (POPMUPOBAHUSA y OOydarOIUXCA
HAy4YHOT'O MHPOBO33pPEHUS, OCBOCHUS OOIEHAYUYHBIX METOJOB IO3HAHHUSA, & TAK¥KE
IPAKTUYECKOr0 MPUMEHEHUs HAy4HbIX 3HAHMM OCHOBAHO Ha MEXIPEAMETHBIX
CBSI34X C IIpeIMETaMu 00JIacTel €CTECTBEHHbBIX, MAaTEMAaTUUYECKUX U TYMAHUTAPHBIX
HayK.

Pesynprarsl 00y4eHHs 110 TPEIMETY XUMHS.
[Inanupyemble TMYHOCTHBIE pe3yabTarsl ocBoeHus: OOIL:
. OpHEHTaIUsl 00yYaIOIIMXCsl HA TOCTHKEHHE JIMYHOTO CYACThsl, peaIn3aliiio
MO3UTHUBHBIX  JKU3HEHHBIX  TMEpPCHEKTUB, HMHUIMATUBHOCTb, KPEaTUBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEEIIEHUI0, CIOCOOHOCTD
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI;

. TOTOBHOCTH U CITIOCOOHOCTH 00ECIIEUNTh Ce0e M CBOMM OJM3KUM JTOCTOHHYIO
KU3Hb B TIPOIECCE CAMOCTOATEIIHLHON, TBOPYCCKON U OTBETCTBEHHOM JICATEIIHHOCTH;
. TOTOBHOCTh W CIIOCOOHOCTh OOYyYaromMXcsi K OTCTaWBaHUIO JIMIHOTO

JOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTh M CIOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO O3UIIHIO 110 OTHOUIEHHIO K 0011I€CTBEHHO-TIOJIUTUYECKUM COOBITUSAM
IIPOILJIOTO M HACTOSIIIETO HA OCHOBE OCO3HAHMS U OCMBICIEHUS UICTOPUH, JYXOBHBIX
LIEHHOCTEN U JOCTUKECHUM HAIllEH CTPAHBIL;

. NPUHATUE W peanu3alus LEHHOCTEW 3710poBoro u Oe3omacHoro olpasa
XKU3HH, OEpEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY
(U3UUECKOMY U IICUXOJOTUYECKOMY 3/I0POBbIO;

. HENIPUSATUE BPEAHBIX NPHUBBIUEK: KypEHHs, YHNOTPEOJCHHS] aJKOIoJs,
HapKOTHUKOB.
. HPaBCTBEHHOE  CO3HaHME M  IIOBEJCHHE HAa  OCHOBE  YCBOCHMS

OOIIEYEIOBEUECKUX IIEHHOCTEH, TOJIEPAHTHOIO CO3HAHHUA U TIOBEICHHUS B
HOJIUKYIBTYPHOM MHUpPE, TOTOBHOCTH U CHOCOOHOCTH BECTH JMAJOr C JAPYTUMHU
JIObMHU, JAOCTUTaTb B HEM B3aUMOIOHUMAaHMs, HAXOAUTH OOIIME LEeIu U
COTPYAHHUYATH JJIS1 UX JOCTHKEHUS;

. CHOCOOHOCTD K COMEPEKUBAHUIO U (POPMUPOBAHNE MTO3UTUBHOIO OTHOLICHHUS
K JIIOSIM, B TOM YHCJI€ K JIMLAM C OTPaHUYE€HHBIMH BO3MOXHOCTSMHU 310pPOBbS U
WHBAIHIAM; OEpeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILICHHE K
bu3nYeCcKOMy U TICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHUX JIIONCH, yMEHHE OKa3bIBaTh
MEPBYIO TIOMOIIIb;

. (dopmMupoBaHUE BHIPAKCHHOW B MOBEICHUU HPABCTBEHHOMW IMO3WIIMHU, B TOM
YHCJIe CIOCOOHOCTU K CO3HATEIBLHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS U
MIOBE/ICHUST HA OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IIEHHOCTEH U HPABCTBEHHBIX
YyBCTB (4€CTH, J0Jra, CIPaBEAJIMBOCTH, MUJIOCEPAMS U JPYKETIO0US);

. pa3BUTHE KOMIETEHIMH COTPYIHUYECTBA CO CBEPCTHUKAMHU, JETbMHU
MJTaJIIIET0 BO3pacTa, B3pOCIBIMH B 00pa3oBaTeiIbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4e0OHO-UCCIIeI0BATENbCKOM, MPOSKTHON U IPYTUX BUAAX JAESITEIbHOCTH.

. MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKd, 3HAYMMOCTH HAayKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,



BJIQJICHUE JOCTOBEPHOW MH(MOPMAIMEH O MEPEIOBBIX TOCTUKCHHUSIX M OTKPBITHUSIX
MHUPOBOW M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTbh B HAYYHBIX 3HAHUAX 00
YCTPOKCTBE MHUpa U OOIIECTBA;

. TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE CaMO0Opa30BaHUIo,
Ha TPOTSHKEHUM BCEM JKM3HM; CO3HATEIbHOE OTHOIICHHE K HENPEephIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MpOQecCHOHANbHOW U OOIIECTBEHHOM
NeSATEeTbHOCTH;

. DKOJIOTUYECKAsT KyJabTypa, OEpeKHOE€ OTHOIICHHUS K POJHOM 3eMIle,
NpUPOAHBIM OorarcTBaM Poccun W Mupa; TOHMMAaHHWE BIMSHUS COIMATIBHO-
HPKOHOMHUYECKHX IIPOIIECCOB HAa COCTOSHUE MPHUPOMHONW W COIMAIBHOW CPEpbl,
OTBETCTBEHHOCTh 3a COCTOSHHUE TMIPUPOAHBIX PECYPCOB; YMEHHS W HaBBIKH
pa3yMHOTO TIPUPOIOTONB30BaHUS, HETEPIMMOE OTHOIICHUE K JACHCTBHUSM,
MPUHOCSIINM BpPEJl DKOJIOTHH; MTPHOOPETEHHE OIbITa 3KOJIOTO-HANPABICHHON
NeSATEeTbHOCTH;

. ACTETUYECKOE OTHOIIEHUS K MHUpPY, TOTOBHOCTh K JCTETHUYECKOMY
00yCTPOMCTBY COOCTBEHHOTO OBITA.

. OCO3HAHHBIN BBIOOp OymyIiei mpodeccuu Kak MyTh M CIIOCO0 peanu3anuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

. TOTOBHOCTh OOYYaloOIUXCsl K TPYIOBOM MpOo(ecCHOHANBHON JesSTEIbHOCTH
KaKk K BO3MO)XXHOCTM y4YacTUS B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
TOCYIapCTBEHHBIX, OOIICHAIIMOHAIILHBIX MPOOJIEM;

. MOTPEOHOCTh TPYAWUTHCS, YBOXKECHHE K TPYAy M JIOMSIM Tpyda, TPYAOBBIM
JTOCTW)KCHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pPa3HBIM BHJIaM TPYIOBOH JESITEIBHOCTH;

. TOTOBHOCTh K CaMOOOCTY)KHBAaHHIO, BKJIIOUas OOYYCHHUE W BBIOJTHCHHE
JIOMAIIHUX 00s13aHHOCTEH.

[Tnanupyemsbie MeTanpeameTHbie pe3yabTarsbl ocBoeHust OOIT:

PerynstuBHbIe yHUBEpCabHbIE YIeOHBIC JEHCTBUA
BrinyCckHUK HayyuTCs:

. CaMOCTOSITEJIBHO ONPENEIIATh LENU, 3a4aBaTh NapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIPEJIEIIUTh, YTO LIEJIb JOCTUTHYTA;
. OLICHUBATh BO3MOXXHBIE TOCIIEACTBUSA JOCTUXEHUSI MOCTABICHHOW LEIH B

JESITEIbHOCTH, COOCTBEHHOM KM3HU U JKU3HHU OKPYKAIOIINX JIFO/IEH, OCHOBBIBASCH
Ha COOOPAKEHUSIX ITUKUA U MOPAJIH;

. CTaBUTb M (QOpMYyIHpPOBaTh COOCTBEHHbIE 3aJa4l B 00pa30BaTEIbHOU
JESITEIIbHOCTH M KU3HEHHBIX CUTYAIIHsIX;

. OIICHMBaTh PECYpPChl, B TOM YHCIE BpeMs U JIpyrHe HeMaTepHalIbHbIC
peCypchl, HEOOXOAMMBIE /IS IOCTHKECHUS TTOCTABICHHON 1IETTH;

. BbIOMpATh MyTh JOCTHKEHUS 1I€JIM, TUIAHUPOBATh PEIICHHE MOCTAaBIEHHBIX
3aJ1a4, ONTUMU3UPYS MaTepHalibHbIe U HeMaTepHallbHbIe 3aTPaThl;

. OpraHu30BbIBaTh A((EKTUBHBI TMOUCK PEeCypcoB, HEOOXOMUMBIX IS
JOCTHKEHUSI TIOCTABICHHON 1EJH;

. COTIOCTAaBJIATh TIOJIYYEHHBIM pe3ynbTaT JeATeNbHOCTH C IOCTaBICHHOU

34pPaHCC LICJIbIO.



[To3HaBarenbHBIC YHUBEPCATLHBIC YICOHBIC JCHCTBUS

BrImycKHUK HAy4IUTCS:

. UCKaTh M HAXOJIUTh OOOOIIEHHBIE CIOCOOBI PEIICHUsS 3ajJa4, B TOM YHCIIE,
OCYILIECTBIIATh Pa3BEPHYTHINM MHPOPMAIIMOHHBIM TOMCK M CTaBUTh HA €r0 OCHOBE
HOBBIE (yueOHBIC U TTO3HABATEIbHBIC) 3a/1aUH;

. KPUTHUYECKU OIICHUBAaTh M HWHTEPIIPETUPOBATh HH(POPMAIMIO C Pa3HBIX
MO3UIMH, pacro3HaBaTh M (UKCHUPOBATH IMPOTHUBOpPEUHMS B HH(POPMAIIMOHHBIX
MCTOYHHKAX;

. WCIIOJIb30BAaTh ~ Pa3IMYHBIC  MOJCIHHO-CXEMATUYECKUE  CPEACTBA IS
MPEJCTABJIEHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHWW, a TaKXE MPOTHBOPEUHH,
BBISIBJICHHBIX B MH(POPMAITMOHHBIX UCTOYHHKAX;

. HaXOJIWUTh U MPUBOAUTH KPUTUUCCKHUE apTYMEHTHI B OTHOIICHUH JACHCTBUN H
CYXACHHUH IPYToro; CIIOKOWHO M Pa3yMHO OTHOCUTHLCS K KPUTHIECKUM 3aMEYAHHSIM
B OTHOIICHHHW COOCTBEHHOTO CYXKICHHUS, paccMaTpuBaTh HMX KaK pecype
COOCTBEHHOTO Pa3BUTHS,

. BBIXOAWThL 32  paMKh  yd4eOHOro mpeamMera W OCYIIECTBISITH
1eJIeHANIPaBICHHBIA TTOMCK BO3MOXKHOCTEH JUIS IIMPOKOTO IEepeHOca CPEeACTB U
cIoco0OB JIeHCTBU,

° BBICTpanBaTb MHAWBUAYAJIbHYIO 06p330BaT€J'IBHy10 TPACKTOPHIO, YUHTBIBAA
OIrpaHUYCHUS CO CTOPOHBI APYIUX YIHACTHHUKOB U PCCYPCHBIC OTPAHUYCHU S,
® MCHATDb U YACPKHUBATDH PA3HBIC ITO3UITNH B MMO3HAaBaTEIbHOMN ACATCIIBHOCTH.

KomMMyHUKaTUBHBIE YHUBEpCAIbHbBIC YUeOHbIC IEUCTBUS

BrImycKHUK HAyYUTCS:

. OCYIIIECTBIATh JIEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3POCIBIMU (KaK BHYTPH 00pa30oBaTeIbLHON OpraHU3alliM, TaK U 3a €€ MpeaeaaMu),
noaOupaTh MapTHEPOB [Jis JEJIOBOM KOMMYHHUKAIIUKM HMCXOMASl U3 COOOpa)xKeHUi
PE3YJIBTaTUBHOCTU B3aUMOJICICTBHSI, a HE JINYHBIX CUMITIATUI;

. IpU OCYIIECTBICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOIUTENIEM, TaK U
YJICHOM KOMaHJIbI B pPa3HbIX poyigxX (TeHepaTop UACH, KPUTHK, HCIIOJHUTENb,
BBICTYTIAIOIINM, SKCTIEPT H T.1.);

. KOOPAUHUPOBATH U BBIMOIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYAIIBHOTO
¥ KOMOMHHUPOBAaHHOTO B3aUMOJICHCTBHUS;

. pa3BEpHYTO, JIOTUYHO W TOYHO H3Jararb CBOK TOYKY 3pEHHUSI C
WCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MUChbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacro3HaBaTh KOH(PJIMKTOTEHHbBIE CUTYaIlUU U IPEAOTBpAIIaTh KOHIUKTHI J10
WX aKTUBHOM (pa3bl, BHICTpAMBAThH JICJIOBYI0 U 00PA30BATEIIbHYIO KOMMYHUKAIIUIO,
n30eras IMYHOCTHBIX OLICHOYHBIX CYXKICHUHU.

[IpeameTHbIE pe3yabTaThI.

B pesynbrare nzydeHust yueOHOro npeaMera « XuMus» Ha YpOBHE CpeTHEro o011ero
oOpa3oBaHUs:

BrimmyckHuk Ha 6a30BOM ypOBHE HAYUUTCH:

. pacKpbIBaTh Ha MpPUMEpax pPoOJb XUMUU B (DOPMUPOBAHHH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA U B IPAKTHYECKOU JEATEIbHOCTH YEJIOBEKA;
. JEMOHCTPUPOBATh Ha MPUMEPAxX B3aUMOCBA3b MEXIY XUMHEW U JPYTHUMU

CCTCCTBCHHBIMH HAYKAMMH,



. pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUH XUMUYECKOTO cTpoeHuss A.M.
bytneposa;

. noHuMath pusznueckuit cmbici [lepuoanyeckoro 3akona J[.M. Menaeneesa u
Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTH CBOMCTB XHMHYECKHX DJIEMEHTOB H
00pa30BaHHBIX UMM BEIIECTB OT JICKTPOHHOTO CTPOCHUS aTOMOB;

. OOBACHAT, TPUYMHBI MHOToOOpa3usi BEHISCTB Ha OCHOBE OOIIUX
MpeACTaBICHUN 00 UX COCTaBe U CTPOCHUH,

. MPUMEHATH MPABUJIA CUCTEMATUYECKOW MEXKTYHAPOJHOM HOMEHKIIATYPhI KakK
CpEeIICTBA PA3IMYCHHS W UICHTU(DUKAIINN BEIIECTB 10 UX COCTAaBY M CTPOCHUIO;

. COCTaBJIATh MOJICKYJISIDHBIE W CTPYKTYpHBIC (OPMYIBI OpraHUYeCKUX
BEIECTB KaK HOCHUTENEH WH(GOpPMAIMK O CTPOCHUM BEIIECTBA, €r0 CBONCTBAX W
MIPUHAJICXKHOCTH K ONPEAEICHHOMY KJIACCy COCIUHEHU;

. XapaKTepU30BaTb OPraHUYECKHWE BEMIECTBA 10 COCTaBy, CTPOCHUIO U
CBOWCTBaM, YCTaHABJIMBaTh NPUYMHHO-CICICTBEHHBIC CBA3M MEXKAY IaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

. MIPUBOJAUTH MIPUMEPBl XUMUYECKUX PEAKINN, PACKPBHIBAOIINX XapaKTEPHBIE
CBOMCTBA TUIIUYHBIX MPEACTABUTEIICH KJIACCOB OPraHNYECKUX BEIIECTB C LEIBI0 UX
UaeHTHU(PUKAIIMY U O0BSICHEHHS 00J1aCTH IPUMCHECHUS;

. IIPOTHO3UPOBATh BO3MOKHOCTD ITPOTEKAHUA XUMHUYECKUX PEAKIIU Ha OCHOBE
3HAaHUW O TUIIAX XUMHUYECKOW CBSI3M B MOJICKYJIAX PEAreHTOB M MX PEAKIMOHHOMN
CIIOCOOHOCTH;

® HCIIOJB30BaThb 3HAHHUA O COCTAaBC, CTPOCHHMHU H XHUMHUYCCKHX CBOMCTBaX
BCIICCTB IJId 0e30I1acHOTO IIPUMCHCHUS B Hp&KTPI‘-ICCKOﬁ ACATCIBbHOCTH,
® IMPpUBOANTH IMPHUMCPEBI IMPAaKTUICCKOIO HCIIOJIBb30BaHUA IIPOAYKTOB

nepepaboTku He)TU W MPUPOJHOTO Tas3a, BBICOKOMOJICKYISIPHBIX COCIMHEHUM
(monmuATUIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

. IIPOBOAMUTD ONBITHI [0 PACIIO3HABAHUIO OPIraHUYECKUX BEIIECTB: IIMLIEPHUHA,
YKCYCHOW KHCIIOTBI, HENpPEIEIbHBIX >KUPOB, TIIOKO3bI, Kpaxmana, OCJIKOB — B
COCTaBe MUIIEBBIX ITPOAYKTOB U KOCMETUYECKUX CPEACTB;

. BIAQJIETh TpaBUJIAMU M TNpUEeMaMu Oe30macHoi paboThl ¢ XUMHYECKUMU
BEIIECTBAMH U JTAOOPATOPHBIM 00OPYIOBAHHUEM;
. yCTaHaBIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMU U CMEIICHUS

XUMUYECKOTO DPABHOBECHS OT pa3IMYHBIX (PAKTOPOB C IIENBIO OMpeneNeHus
ONTUMAJIBHBIX YCJIOBUW MPOTEKAHUSI XUMHUUYECKUX MTPOLIECCOB;

. IIPUBOAUTH ITPUMEPHI THIPOJIN3A COJIEW B IOBCEAHEBHON KU3HU YEJIOBEKA;

. MIPUBOAUTE TIPUMEPBI  OKHUCIMUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN B
IIPUPOJIE, TPOU3BOACTBEHHBIX NIPOLIECCAX U KUZHENEITENBHOCTH OPTaHU3MOB;

. OPUBOJUTH TMPUMEPHl XUMUYECKHX PpEAKIUH, PaCcKpBIBAIOIIMX OOIIHe
XUMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJLIIOB;

. MIPOBOJIUTH PACUEThl HA HAXOXKICHNE MOJIEKYIIAPHOMN (HOopMyIIBl yIiieBo10poia

Mo IpOAYKTaM CropaHus M 110 €ro OTHOCHUTEJIbHOM IIJIOTHOCTH U MaCCOBBIM JO0JIsIM
9JICMCHTOB, BXOIIIHUX B €0 COCTAaB,

® BJIaACTh IIpaBHJIaMHU 0e301acHOTo O6paIHeHI/I$I C CIKHMH, TOPHOYHMMH H
TOKCHUYHBIMHU B€CIICCTBAMH, CPCACTBAMU OBITOBOM XUMHNU,



. OCYIIECTBIISATh  MOMCK XMMHMYECKOM HH(pOpManuu 1O  Ha3BaHUM,
UICHTU(PHUKATOpaM, CTPYKTYPHBIM (hopMyiiaM BeIecTs;
. KPUTUYECKH OIEHUBATh M MHTEPIPETUPOBATh XUMHUECKYI0 MH(DOPMAIHIO,
COZIEPIKAaIIyIOCS B COOOIIEHHSIX CPENCTB MaccoBOM wHH(pOpMalMU, pecypcax
WNHTepHeTa, HAyYHO-TIOMY/SPHBIX CTaThAX C TOUKH 3PEHHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B LEJSX BBIABICHHUS OIIMOOYHBIX CYXACHUH M (HOPMHUPOBAHUSA
COOCTBEHHOM MO3HIINY;
. NPECTaBIATh IMYTH PEIICHUs DINOOAIBHBIX MPOOJIEM, CTOAIIUX TMeEpen
YeJIOBEUYECTBOM: SKOJIOTHUYECKUX, IHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUH B
PELICHUH 3TUX TIPOOIIEM.

Brimyckauk Ha 0230BOM YpOBHE MOJTYYUT BO3MOXKHOCTH HAYUHUTHCS:

. WJUTIOCTPUPOBATh HA MPUMEPaX CTAHOBJICHHE W SBOJIOIUIO OPraHUYECKOU
XUMHH KaK HAyKd HA Pa3IMYHBIX UCTOPUUECKUX ATallaX €€ Pa3BUTHS,
. UCIIOJIb30BaTh METOJIbl HAYYHOI'O IMO3HAHUS MPU BBINOJIHEHUH MPOEKTOB U

y4eOHO-MCCIEeIOBATENIbCKUX 3aJ1ad M0 U3yUYEeHUIO CBOMCTB, CIIOCOOOB MONIYYCHUS U
pacno3HaBaHKs OPTAHUYECKUX BELIECTB;

. OOBSICHATH TMPUPOJY U CHOCOObI 00pa3oBaHUS XUMHUYECKOW CBSI3U:
KOBQJICHTHOM (IIOJIIPHOM, HETIOISPHOMN ), HIOHHOM, METAJUTMUECKOU, BOTOPOIHOM — C
LIEJIBIO OIPEIEIICHUSI XUMUYECKOW AKTUBHOCTH BEILECTB;

. YCTaHABIMBATh TIE€HETUYECKYIO CBSI3b MEXIAY KJIaccaMyd OpPraHuYeCKUxX
BEILIECTB JJI1 OOOCHOBAaHUSA MPUHIIUIUAIBHOW BO3MOXKHOCTH  TOJYYCHUS
OPraHUYECKUX COCTUHEHUN 3aJJTaHHOTO COCTABA U CTPOCHUS,

. YCTaHABJIMBATh B3aUMOCBS3M MEXAYy (akTamMu W TEOopuUeH, MPUUYMHOU U
CJICICTBUEM MPU aHAIHN3€E MPOOJIEMHBIX CUTyalluid U 0OOCHOBAHUM MPUHUMAEMbBIX
PEIICHUI Ha OCHOBE XUMHUYECKNUX 3HAHUM.

OcHoBHOEe conepxanue kypca xumuu 10-11 xnacc.
bazoBrIi1 ypoBEHD
OCHOBBI OPraHHYECKON XUMHUU

[losBneHne W pa3BUTHE OPraHUYECKOW XUMHUM Kak Hayku. [Ipenmer
OpPraHUYeCKOW XUMHH. MeCTO W 3HAaY€HHE OPraHMYECKOM XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KakK TMOPSAOK COCIUHEHUS AaTOMOB B MOJIEKYJE
COITIACHO MX BaJEHTHOCTU. OCHOBHBIEC TTOJIOKEHHS TEOPUUA XUMUUYECKOTO CTPOCHUS
opraHnyeckux coequHeHnii A.M. bytnepoBa. YrmepoaHslil CKeJIeT OpraHu4ecKon
MOJIEKYNbl. KpaTHOCTh XMMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOWMCTB BEHIECTB OT
XAMHUYECKOTO CTpO€HUA MoJiekyld. HM3omepuss u  wu3omepsl. IloHstue o
dbyHkuvoHanpbHOM  rpynme.  [lpuHiunber  kinaccudUKanMu — OpraHUYECKUX
coenuHeHui. CucTemMaTHyeckass MeEXAyHApoAHass HOMEHKJIATypa W MPUHIUIIBI
o0pa3oBaHUs Ha3BaHWH OPraHUYSCKUX COCTMHCHUM.

Ankanbl. CTpoeHHE MOJEKYNbl MeTaHa. [OMOJOTMYEeCcKHil psifi ajIKaHOB.
IT'omonoru. Homenknarypa. M3oMepusi yriepoJHOro cKelera. 3aKOHOMEPHOCTHU
W3MEHEHHS (PM3MYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpe MeTaHa U
ATaHa): PeaKIHy 3aMelleHus (TaJOTeHUPOBAHUE), AETUIPUPOBAHUS KaK CIIOCOOBI



IIOJIyYEHNs BAXXHEUIIMX COEAVMHEHUN B OpraHMYECKOM cuHTe3e. [opeHune merana
KaK OJMH W3 OCHOBHBIX HMCTOYHMKOB TeIJIa B MPOMBIIUICHHOCTH U OBITY.
HaxoxneHre B npupozie U NpUMEHEHNE aJIKaHOB. [oHsATHE O NUKIIOATKaHaX.

Ankenbl. CTpoeHHE MOJIEKYIbl ATUJIEHA. ['OMOJIOTMYECKUN psIi AJKEHOB.
Homenknarypa. M3omMepust yriiepoIHOrO CKeJIeTa U MOJOKEHUSI KPaTHOW CBSI3U B
MoJieKylie. XMMUYECKHE CBOMCTBA (Ha MpUMEpE dTUJICHA): PEaKIIUU MPUCOESTUHECHHUS
(ramoreHupoBaHUe, THAPUPOBAHHUE, THUApATAUs, THUIPOTajJOTCHUPOBAHME) KakK
cocob monydeHus: (PyHKUIMOHANBHBIX MPOU3BOAHBIX YIJIEBOJOPOJOB, TOPEHUSI.
[Tonumepu3anuss 3TWIEHA KaK OCHOBHOE HANpPABICHHE €ro HCIOIb30BaHUS.
[lonmuaTHEH Kak KPYNHOTOHHAXHBIM MPOAYKT XHUMHUYECKOTO MPOU3BOJCTBA.
[IpumeneHue sTueHa.

Anxanuensl u kayuyku. [lonsrue 06 ankajneHax Kak yriaeBoJopoax ¢ IByMs
NBOMHBIMU CBsi3siMU. [lonumepusanus nuBuHuia (OyragueHa-1,3) kak cnoco0
MOJIYYEHUSI CUHTETUYECKOrO Kaydyka. HaTypanabHbIi M CUHTETHYECKHN Kay4dyKH.
Bynkanuzanus kayuyka. Pe3una. [IpuMeHenne kayuyka U pe3uHbI.

Ankunbl. CTpoeHHE MOJIEKYIIbI alleTHiIeHa. [ OMOIOTHYECKU psifi aIKUHOB.
Homenknarypa. M3omepusi yriepoIHOro CKeJleTa U MOJOKEHUSI KPaTHOW CBSI3U B
MoJIeKylle. XHMHYECKHE CBOMCTBAa (Ha mMpuUMepe aleTWIeHa): peakIuu
IIPUCOEINHEHHUS (ramoreHupoBaHue, TUAPUPOBAHHUE, TUApATaLs,
TUIPOTAIOTEHUPOBAHUE) KaK CIIOCO0 MOTYYEHUS MOJMMEPOB U JAPYTHX IMOJIE3HBIX
IPOAYKTOB. ['OpeHHEe alleTHiIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYpHOTO IJIaMEHU
JUTSL CBApKU U pe3KH METAIIOB. [IpruMeHeHne aleTuieHa.

Apenbl. beH3onm Kak MpeACTaBUTENb apOMAaTHYECKUX YITIEBOIOPOAOB.
Crpoenune MmoJekyabl OeH3oma. XHMHYECKHE CBOMCTBA: PEAKIMU 3aMELICHUs
(raJoreHMpoBaHWE) KaK CIOCO0 TMOJYYEHUS] XUMUYECKHX CpPEJCTB 3allUTHI
pacTeHul, MPUCOEANHEHUS (TUAPUPOBAHUE) KAK JOKA3aTEIbCTBO HEMPEAEIBHOIO
xapaktepa 6enzona. Peakius ropenus. [Ipumenenue 6eH3zona.

Cruptel. Knaccudukaius, HOMEHKIATypa, U30MEpHUsi CIUPTOB. MeTaHOoI U
ATAHOJN KaK MPEACTABUTENIM NPEAESIbHBIX OJHOATOMHBIX CHUPTOB. XUMHUYECKHUE
CBOICTBa (Ha MpUMEpPE METAHOJa W JTAHOJA): B3aMMOJICHCTBUE C HATPUEM Kak
CroCco0 YCTaHOBJICHUS HATMYUS TUAPOKCOTPYIIIIBI, PEAKITUS C TaJIOTeHOBOIOPOIAMHU
KaK CIoco0 MOJy4YeHUs PacTBOPUTENIEH, MEruapartanus Kak Croco0 MOoTydeHUs
sTuieHa. Peakuusa ropeHus:: cnupThl Kak TorumBo. [IpumeHeHuWe MeTaHoja U
sTanosa. dusnonornyeckoe AEMCTBUE METAHOJA U ATAHOJIa HA OPTaHU3M YEJIOBEKA.
OTUNICHIIMKONb M TIHULEPUH KaK MPEICTABUTENU NPEIeIbHBIX MHOTOaTOMHBIX
cnupToB. KauecTBeHHas: peaklys HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHUE JIsl
pacno3HaBaHus DIHIIEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. I[lpakruueckoe
NPUMEHEHUE ATUIICHIJIMKOJIS U TIUIEPUHA.

®enon. Crpoenune MoJekynbl ¢eHona. B3auMHoe BIUsSHHE aTOMOB B
Mosiekynie (eHoma. XuUMHUYECKHE CBOWCTBA: B3aUMOJICHCTBUE C HATPHUEM,
THAPOKCUAOM HaTpusi, Opomom. [Ipumenenne Gpenona.

Anpaeruasl. Merananp (opManaplaerua) MW dTaHa b (almeTadbIeTHa) Kak
NPEACTABUTENIM  MOPENENbHbIX  anbJeruaoB. KadecTBeHHblE  peakluu  Ha
KapOOHWIbHYIO Tpynmy (peakuus «CepeOpsSHOro 3epKaia», B3aUMOJCUCTBHE C
ruapokcugoM Menu (II) m ux mnpumeHeHue uIsi OOHAPYKEHHUS TPEIeTbHBIX



albJACTUJOB B TMPOMBIIUICHHBIX CTOYHBIX BOAaxX. TOKCMYHOCTBH aJIbJIETU/IOB.
[Ipumenenue hopmanbaeruaa u aueTanbIeruaa.

Kap6oHoBbIe KUCTOTHI. YKCYCHas KMCJIOTa KaK MPEICTaBUTENb MPEACIbHBIX
OTHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT. XHUMHUYECKHE CBONCTBAa (Ha TMpUMEpe
YKCYCHOM KHMCJIOTBI): PEakliii ¢ METaJlJIaMU, OCHOBHBIMHU OKCHUJIAMHU, OCHOBaHUSIMU
Y COJISIMU KaK MOATBEPKICHUE CXOICTBA C HEOPTAHUYECKUMU KUCIOTaMH. Peakius
TepUPUKALNU KaK CIOCO0 MOTyUeHUsl CI0KHBIX 3pupoB. [IpumeHenune ykcycHon
KUCIOTHI. [IpencraBnenre o BRICIIUX KapOOHOBBIX KHCIIOTaX.

Crnoxxubie 3upsl 1 Kupbl. CIioKHBIE 3PUPHI KaK TPOAYKTH B3aUMOICHCTBHS
KapOOHOBBIX KHCJIOT CO cnupTaMu. [I[puMeHeHne CIoKHBIX d()UPOB B MUIIECBON U
nappoMepHON MPOMBINIICHHOCTH. JKHUPBI Kak CHOXKHBIE 3(GUPHI TIUIECPHHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIE M KUBOTHBIE >KHUPBI, UX COCTaB.
Pacnio3naBaHue pacTUTEIbHBIX )KUPOB HA OCHOBAaHUU UX HEMPEIETBHOIO XapakTepa.
[Ipumenenue >kupoB. [Waponan3 WM  OMBUIGHHE JKMPOB Kak CIOCO0
IIPOMBIIIIEHHOTO TIOyYEHHUS COJIEH BBICIIUX KapOOHOBBIX KUCIOT. MBLII4 Kak coyu
BBICIIMX KApOOHOBBIX KUCJIOT. MoMoI1e CBOMCTBA MbLIA.

VYrneBonwl. Knaccudukarus yrieBojoB. HaxoxieHue yriaeBoioB B IPUPOJIE.
[moko3a kak anpaerugocnupT. bpoxenue mnmoko3bl. Caxaposza. ['maponus
caxapo3bl. Kpaxman u 1esuiono3a Kak OHOJOTHYEeCKUe MOJMMEPhl. XUMHUYECKUE
CBOMCTBA Kpaxmaja U UEJUII0I03bl (TUAPOIN3, KAYECTBEHHAs peaKkius ¢ HOI0M Ha
KpaxMall U ee MPUMEHEHUE IJi1 OOHAPYKEHUSI Kpaxmajia B MPOIAYKTax MUTAHUA).
[Ipumenenue u Ouojoruueckas pojib yriaeBoAoB. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Nnentudukaius opraHudeckux coelvHeHui. ['eHeTnueckas CBSI3b MEXKIY
KJIACCAMU  OPraHUYECKUX COCIUHEHWW. TUIBl XMMUYECKHX pEakuuid B
OpraHNYEeCKOW XUMUHU.

AMuHOKHCIIOTHI U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKUCIOTHI Kak
ampoTepHbie opranuueckue coeauHeHus. llentunnas cBs3b. buonornueckoe
3HaYeHUE O-aMUHOKHUCIOT. OOJacTH NPUMEHEHHMs AMHHOKHUCIOT. benku Kak
npupoanbie ouononumepbl. CocTaB M CTpoeHHe OenKoB. XUMHUYECKHE CBOWCTBA
OenkoB: THApoNU3, JeHarypanua. OOHapyxkeHHMe O€NKOB TIPU  TOMOIIH
Ka4eCTBEHHBIX (IIBETHBIX) peaknuil. [IpeBpamienuss GeNKOB NMUIM B OpraHU3ME.
buonornyeckue QyHkimu O6€IKoOB.

TeopeTnueckne OCHOBbI XUMUU

Crpoenne BemectBa. COBpEMEHHAsI MOJENb CTPOCHUSI aTOMA. DIIEKTPOHHAS
KoHpurypamusi aromMa. OcHOBHOE U BO30YXIEHHBIE COCTOSIHUSI aTOMOB.
Knaccudukanus XUMHUYECKUX 3JIEMEHTOB (s-, p-, d-anemMeHTsl). OcoOeHHOCTU
CTPOCHUS DHEPTreTUUECKUX ypoBHEH aToMoB d-35ieMeHTOB. [lepuonuueckas cuctema
xumuueckux deMeHToB .U. Mengeneesa. ®uszndeckuit cMbici [lepuognueckoro
3akoHa [[.MI. MenpneneeBa. IlpuunHBI M 3aKOHOMEPHOCTH WU3MEHEHHUS CBOMCTB
AIIEMEHTOB U MX COCIMHEHUI MO MEepUoJaM MU TpyIIaM. IDJIEKTPOHHAs MpUpoaa
XUMHUYECKOM CBSI3U. ODIEKTPOOTPUIATENBHOCTh. BHABI XHUMHUYECKOW CBA3U
(koBaJieHTHasl, WOHHAs, METAJUIMYECKas, BOJOPOJAHAA) K MEXaHU3MBI €€
oOpazoBanus. Kpucrannudyeckue u amopHbie BemecTBa. THIIBI KPUCTALTHYECKIX
pelmeTok (aromMHas, MOJICKYISpHAas, HWOHHAsA, MeTajuIM4yecKas). 3aBHUCHUMOCTH



(¢u3NYeCKUX CBOWMCTB BEIIECTBA OT THUMNA KPUCTAUIMUECKOW perieTku. [IpuunHel
MHOT000pa3usl BEIIECTB.

XruMHueckue peakuuyd. [oMoreHHsle U rereporeHHsle peakiuuu. CKopocTb
peaKkiui, €€ 3aBUCUMOCTh OT Pa3IMYHBbIX (DaKTOPOB: MPHUPOABl Pearupyrommx
BEILIECTB, KOHIIEHTPAIIMM pEAarupyrolux BEIIECTB, TEMIEpaTyphl, IUIOMIAIN
PEaKIMOHHOM MOBEPXHOCTH, HalWyus Karanuszaropa. Ponb KaranuzatopoB B
IPUPOJE U MPOMBIIIIEHHOM ITPpon3BoAcTBe. OOpaTUMOCTh peakuuil. XuMHUUECKOe
pPaBHOBECHE U €TO CMEIIEHHUE MO ICHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHIIEHTpALIKs
pEareHTOB WJIH NPOAYKTOB pEaKIMH, AaBICHHE, TEeMIEeparypa) s CO3JaHus
ONTUMAJIBHBIX YCJIOBHM MPOTEKaHUS XHMHUYECKUX MpoleccoB. JlucrnepcHeie
cuctemsl. [lonsatue o komnonnax (3omu, reau). MictunHble pactBopbl. Peakuuu B
pacTBOpax 3JeKTpoauToB. pH pacTBopa Kak mNOKa3zareiab KUCIOTHOCTH CPEHbI.
['maponu3 coneil. 3HaYeHUE TUAPOIN3a B OMOJOTMYECKHX OOMEHHBIX MPOLECCaX.
OKHCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B IPUPOAE, IPOU3BOJICTBEHHBIX
nporeccax U KU3ZHEIEATEIbHOCTU OpraHU3MOB. OxucIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA IPOCTHIX BELIECTB — METAJIOB IVIAaBHBIX U MOOOYHBIX
HOArpyIIl (Me/1b, )KEJIe30) U HEMETAIIOB: BOJIOPO/Ia, KUCIOPOa, rajJOreHOB, CEpHhl,
azora, (ocdopa, yriepona, kpemHus. Koppos3uss MmeTamnioB: BHUIBI KOPpO3HUH,
CHOCOOBI 3aIIMThl METAIOB OT KOPPO3UH. DJIEKTPOJIU3 PACTBOPOB M PACILIABOB.
[IpumMeHeHue AIEeKTPoIn3a B IPOMBILIIIEHHOCTH.

XUMHS U KU3Hb

Hayunpie wmeTonpl TmMO3HaHUS B XAMUU. VICTOUHMKM  XMMHYECKOU
uHpopmaru. Ilonck wuwHGOpMauMM 1O  HaA3BaHUAM, HMACHTH(PUKATOpaM,
CTPYKTYpHbIM (popmyrnaMm. MozaenupoBaHUE XUMHUYECKHUX MPOLIECCOB M SIBICHUMH,
XUMUYECKHI aHAJIW3 U CUHTE3 KaK METO/Ibl HAYYHOTO ITO3HAHHUS.

Xumust u  370poBbe. JlekapcTBa, (EpMEHTHI, BUTAMHHBI, TOPMOHBI,
MUHepajibHble BOnbl. [IpoOiieMbl, CBA3aHHBIE C NMPUMEHEHHEM JIEKapCTBEHHBIX
npenaparoB. Bpennbie NpUBBIYKY U (DaKTOPBI, pa3pyllarolue 310poBbe (KypeHue,
ynorpeOneHue ankorojis, Hapkomanus). PaumonanbHoe mnuranue. Ilumiesbie
no6aBku. OCHOBBI MUILIEBON XUMUHU.

XuMUsl B IOBCEAHEBHOM XU3HU. Moronye u yucTsime cpeacrtnsa. CpencrTaa
00pbOBI ¢ OBITOBBIMU HACEKOMBIMU: PETIEIUIEHTHI, MHCEKTULIUABI. CpenicTBa JINYHON
rurueHbl M1 kocMeTuku. [IpaBuna Oe3omacHoil paOOThI ¢ €IKMMH, TOPIOYMMH U
TOKCUYHBIMU BEILIECTBAMU, CPEACTBAMU OBITOBOM XUMUHU.

XUMUS U CENbCKOE X035MCTBO. MUHEpaJIbHbIE U OPTaHUYECKHUE YI0OpEHUSI.
CpencTBa 3a1UThl PACTCHUM.

Xumus 1 sHepretuka. [Ipupoansie ncrounnku ynieBoaopoaos. [Ipuponssii
Y MOMYTHBIM HEePTAHOW Ta3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HePTH U ee
nepepadborka. Hedrenpoaykrel. OxTaHoBOE unciio 6eH3nHa. OXpaHa OKpyKarouien
cpensl mpu  HedTenmepepabOTKE U TPAHCIOPTUPOBKE  HE(PTEPOMYKTOB.
AnpTEepHATUBHBIE UCTOYHUKH SHEPTHH.

Xumust B crpoutenbcTBe. llementT. beron. Ilombop omnTumanbHbBIX
CTPOUTEIBHBIX MAaTEPHUAIIOB B ITPAKTUUECKON JIEATEIBHOCTH YEJIOBEKA.



XuMHS U 3KOJOTHUSI. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEW CPEAbl U €TI0
nociencteus. Oxpana rugpocdepsl, MouBbl, arMocdepsl, Guopbl U ¢ayHbl OT
XUMHUYECKOTO 3arpsi3HECHHUS.

Tunel pacyeTHbIX 3a7a4:

Haxoxxnenune momnekyasipHOM (opMyiabl OPraHMYECKOrO BEIECTBA MO €ro
IJIOTHOCTH M MAacCOBBIM JOJIAIM BJIEMEHTOB, BXOSIIMX B €r0 COCTaB, WJIU IO
MPOJYKTaM CTOpaHUsI.

Pacuetsl MaccoBO# 10711 (MAacChl) XUMUYECKOTO COCTMHEHUSI B CMECH.

Pacuetsl macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr mMaccoBod uiaum OOBEMHOHN JOJM BBIXOIA MPOMYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

Pacuets! TernoBoro apdexra peakiuu.

PacueThl 00b€MHBIX OTHOIICHU Ta30B IPU XUMUYECKUX PEAKIIHSIX.

Pacuetsl macchl (00beMa, KOIMUYECTBA BEIIECTBA) MPOJYKTa PEAKIIMH, €CIH
OJJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C ONPEACICHHOW MACCOBOW JIOJEU
PacTBOPEHHOIO BELIECTBA.

[IpumepHbIe TEMBI MPAKTHYECKUX padoT (Ha BEIOOP YUUTENS):
KauecTBeHHOE oOrmpeneneHue ymepoaa, BOAOPOAA M XJOpa B OPraHMYECKUX
BEILIECTBAX.

KoHcTpyrnpoBanue mapocTep:KHEBBIX MOAEIEH MOJIEKYI OPTaHUYECKUX BEIIECTB.
Pacnio3naBanue miacTtMacc U BOJIOKOH.

[TonydyeHne HCKyCCTBEHHOTO IIEJIKA.

Pelienne s3kCriepruMEHTAIBHBIX 3a/1a4 Ha MOJTYyYEHUE OPraHUYE€CKUX BEIIECTB.
Pelienne s3kCriepuMEHTAIBHBIX 33/1a4 Ha PACIIO3HABAHUE OPraHNUYE€CKUX BEIIECTB.
N nenTudukanys HEOPraHMYECKUX COCTUHEHUH.

[Tonyuenue, coOnpanue u pacrio3HaBaHUE Ta30B.

Pelienue skcriepuMeEHTAIBHBIX 3a/1a4 110 TeMe «MeTayiby.

Peuienue skcniepuMeHTANIBHBIX 3a1a4 110 TeMe «HemeTanby.

Pemenne sSKCEpUMEHTANBHBIX 33/a4 MO TeMme «leHeThdeckas CBSI3b MEXAY
KJIacCaMU HEOPTaHUYECKUX COCTUHEHUIN.

Pemenne sSKCEepUMEHTANBHBIX 33/1a4 MO TeMme «leHeThdeckas CBSI3b MEXAY
KJIacCaMU OPraHUYE€CKUX COECTUHEHUIN.

[Tonydyenue 3TrieHA U U3yYEHUE €TO CBOWCTB.

[lonyyeHne yKCyCHOM KUCJIOTBI M U3y4EHHUE €€ CBOKCTB.

['maponns :KupoB..

N3roroBneHune Mbljia pydHOU pabOTHI.

XUMHSA KOCMETAYECKUX CPEJICTB.

HccienoBanne cBOMCTB OEIKOB.

OCHOBBI MUIIEBON XUMHUH.

HccnenoBanre mumieBbIx 100aBOK.

CBoiicTBa OIHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XUMHUUYECKUE CBOWCTBA AJIbJAECTUIOB.

CuHTe3 cIIokHOTO0 3dupa.

['maponus yrieBonos.



YcTpaHeHne BpeMEHHOM KECTKOCTH BOJIBI.

KayecTBeHHbIE peakliii Ha HEOPTaHUYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUAS Pa3IUYHBIX (PaKTOPOB HAa CKOPOCTh XUMUYECKOM peaKIuu.
OnpeneneHue KOHIEHTpAIlMM pacTBOpa ACKOPOMHOBOM KHCJIOTHI METOJIOM
TUTPOBAHMUS.

VYyebHo-MeTouYecKkoe o0ecreueHme

JIuans YMK no xumum I.E. Pymsutuca, ®@.I" Penpamana. 10-11 kmaccsl.
NznarensctBo «IIpocsemenune» GPI'OC

MarepHuasibHO - TEXHUYECKOE 00ECIICUCHHE:

Jlnst oOy4yeHus ydamuxcsi OCHOBHOM IIMKOJIBI B COOTBETCTBHHM C TPEeOOBaAHUSIMU
denepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa HeoOxoauma
peanu3anus JACSITEILHOCTHOTO TMOaxoaa. JleaTenbHOCTHBIN Tomxom TpelyeT
IOCTOSSHHOM ONOpBbI  mpouecca OO0y4eHUusT XUMUU Ha JEMOHCTPAIllMOHHBIN
HKCIIEPUMEHT, MPAKTUYECKUE 3aHSITHS W JTA0OpATOPHBIE OMbBITHI, BBHIMOIHSEMbIE
ydamuMucs. KaOuHeT XMMHHM OCHAII€H KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U
71a060paTOPHOTO 0OOPYIOBAHUS 110 XUMHUH JIJISI CPETHEN TITKOJIBI.

B kaOuHere XMMHUM OCYIIECTBISIOTCS KaK ypodHasi, TaKk U BHEYpOUHast (HOpMbI
y4eOHO-BOCITUTATEIBHON JACSATENBHOCTH ¢ ywanumucsa. OcHarieHue B OoJblien
yacTu cooTBeTcTBYeT Ilepeunio oOopymoBaHusi KaOWHETa XUMHUH W BKIJIIOYAET
pa3MyHbIC TUIIBI CPeNCTB 00yueHus. bomblnyto 4acTh 000pyn0OBaHUS COCTABISIOT
y4eOHO-JTaboparopHoe  00OpyIOBaHHWE JJIsI MPOBEICHHUS JIEMOHCTpAlMi U
MPAKTUYECKUX 3aHATUI

HarypanbHabie 00bEKTHI

HatypanbHble OOBEKTHI, MCIOJIb3YyEMbIE B OOYYEHHH XUMHUH, BKJIIOYAIOT B CeO0s
KOJIJICKIIMM MUHEPAJIOB U TOPHBIX TMOPOJ, METAUIOB M CIUIaBOB, MHUHEPAIbHBIX
yaIoOpeHuii, TjacTMacc, KaydyykoB, BOJIOKOH, HE(PTENpOAyKTOB U T. .
O3HakomyIeHHE ydamuxcss oOpasllaMH HMCXOIHBIX BEIIECTB, MOJYIPOAYKTOB H
TOTOBBIX M3/ICJIMIA TO3BOJISIET TOJNYYUTh HAMNIAHOE MpelCcTaBlieHne 00 3THUX
MaTepuaax, uX BHEITHEM BUJIC, @ TAKKE O HEKOTOPHIX (PU3HUECKUX CBOMCTBAX.
XUMUYECKUE PEAKTUBBI U MaTepHUAIIbI

OOpaiiienue co MHOTMMH BeIIeCTBaMH TpeOyeT CTPOroro COOMIOACHUS TPaBUII
TEXHUKU 0€30MaCHOCTH, 0COOCHHO MPH BBIMOJIHEHUH OIBITOB CAMUMU yUaITUMUCH.
Bce HeoOxomuMbie Mephl MNPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX
JIOKYMEHTaX U UHCTPYKIHSIX.

Monenu

OObeKTaMl MOJICTUPOBAHUS B XUMHH SIBJISIFOTCS aTOMbI, MOJICKYJIbI, KPUCTAJUIbI,
3aBOJICKHUE alllapatkl, a TaKXKe MPOUCXOIAIINE TPoLlecChl. B npenogaBanuu XUMuu
WCIIONB3YIOTCSI HAaOOphl MOJIeJe aTOMOB Il COCTABJICHUS IIapOCTEPIKHEBBIX
MOJIEJIEN MOJICKYIL.

YuebHble MOCOOUS HA IEYATHONW OCHOBE

B mporecce 00ydeHnsi XUMHUHM UCTIONB3YIOTCS CIACAYIOMIUE TAOIHIIBI TTOCTOSTHHOTO
skcrionupoBanusa: «llepuognueckas cucrema XuMHUYECKHX dieMmeHToB JI.I.
MenneneeBa», «Tabmuma pacTBOPUMOCTH KHUCIOT, OCHOBAaHMM W  COJICH»,
«INEKTPOXUMHUYECKUI Psi/i HAMPSHKEHUI METAIIIIOBY.



Jns obGecneuenust Oe3omacHOro Tpyda B KaOWHETE XMMHHU  HMEETCH:
IPOTUBONIOKAPHBI ~ WHBEHTaph, anTedka ¢ Ha0OpOM MEIUKAMEHTOB |

MIEPEBA30YHBIX CPEJICTB;, HHCTPYKIHS IO IpaBHjaM OC30IacHOCTH Tpyaa IS
00y4aroInuxcs.



