MYHULOUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YYPEX/JIEHUE
IT'UMHA3HUS Ne 3
3Ne-a TUMHA3USA MYHUIIUTIAJIbH6 ACII6PJTYHA BEJI6JIAH YUPEXIEHUE

Pexomennopana VYTBepxmaro
Merommaeckam CoBeToM TMpuxas Ne /445~
MAOY I'avuasust Ne 3 / »_LF 2020

IIporokon Ne /

C YV I'mmuazus Ne 3
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3.A. ConomoH

IMpencenarens MC
' O.JO. Benosa
PABOYASA ITPOI'PAMMA
XUMUA
HaMMEHOBaHHE yueOHOro npeamera /Kypca
cpejaHee 00111ee 00pa30BaHUE
YpOBEHb 00pa30BaHMUs, HayvaibHOE 00111ee, OCHOBHOE 0011iee, cpeiHee odliee 00pa3oBaHue

10-11

KJIaCChlI

2 roma
CPOK peasM3aluy IporpaMMbl

CocraBnena Ha ocHoBe [IpuMepHOIl OCHOBHOH 00pa30BaTENbHON MPOTPaMMBbI
cpeanero obmiero oopasoBanus (B penakiuu nporokona Ne 2/16-3 ot
28.06.2016)

Craunucaasen I0.H.

@®UO yunTens, cCOCTABUBIIETO pabodyIo MpOrpaMMy

r. Uura

HAUMEHOBAHUE HACEIEHHOTO IIYHKTa

2020

rox pa3paboTKu




HOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma ydebHoro mpeamera «Xumus» (najnee — mporpamMma) cocTaBlieHa Ha
OCHOBE U C Y4ETOM CIEYIOIIUX JOKYMEHTOB:
1. ®eaepanbubiil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoranuu Poccuiickoit ®egepanuuny.
IIpukaz Mwunobpuayku Poccum ot 17.05.2012 Ne 413 «O6 yrBepxaeHun QeaepaibHOTo
l'ocynapcrBeHHOr0 00pa3oBaTEIbHOrO CTaHAApTa CpelHero olmero oOpa3oBaHus (3aperUCTPUPOBAH B
Muntocte PO 07.06.2012 Ne 24480, B penakuun npukazoB Munoopaayku P® ot 29.05.2014 Ne 1645,
31.12.2015 Ne 1578, 29.07.2017 Ne 613).
2. llpumepnass oOpaszoBaTenbHas Mporpamma cpeaHero ooOmero oOpa3zoBanus (ono0peHa peleHueM
y4e0HO-METOINIECKOr0 00beIMHEHUS 110 001IeMy 00pa3oBanuio, mpoTokoi 28 uoHsa2016 1. Ne 2/16-3).
3. Konmenmusi mpenomaBanusi y4deOHOro mnpeamera «XuMHS» B 00pa3oBaTEIbHBIX OpPTaHU3AIMMIX
Poccuiickoii denepanun, peaqn3yomuX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOTpaMMbl (YTBEpKIEHA
pemenneM Koyuteruun MunucrepcTBa npocseienus Poccuiickoit @eneparnun or 03.12.2019).
4. Tlpukaz Muno6puayku Poccun ot 30.08.2013 Ne 1015 «O6 yrBepxknennu [lopsinka opranuzamuu u
OCYUIECTBJICHUsI 00pa30BaTEIbHON JESATEIbHOCTH 110 OCHOBHBIM 0011€00pa30BaTeIbHBIM IPOrpaMMaM —
o0pa3oBaTeNbHBIM TMpOrpaMMaM HadaJdbHOro OOIIEro, OCHOBHOTO OOIIETO, CpPEIHEero oO0mIero
obpazoBanusi» (3apeructpupoBano B Munioctre Poccum 01.10.2013 Ne 30067, B pen. Ilpukaszor
Muno6puayku Poccun ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598, ot 17.07.2015 Ne 734, IIpukazon
Munnpocsemienust Poccun ot 01.03.2019 Ne 95, ot 10.06.2019 Ne286).
5. IMocranoBnenne ['maBroro I'ocymapcrBenHoro canutapHoro Bpada Poccuiickoit ®enepanun «O0
yrBepxaeann CaunlluH 2.4.2.2821-10 «CanuTapHO-3MHUIEMHUOIOTHYECKHE TPEOOBAHUS K YCIOBUSM U
opraHu3zanuu o0y4deHus B 00meo0pa3oBaTeNbHBIX yupexaeHusx» or 29.12.2010 Ne 189,
(3apeructpupoBano B Muntocte Poccuiickoit @eneparnun 03.03.2011 Ne 19993 B pemakunu nusmMeHeHUH
No 1, yrBepxnaennbix IloctanoBienwem ['maBHOro rocymapcTBEHHOro caHuTapHoroBpaya P® ot
29.06.2011 Ne 85, Usmenenuit Ne 2, ytB. [locTranoBnennem ['maBHOTO ToCy1apCTBEHHOTO CAHUTAPHOTO
Bpaua P® ot 25.12.2013 Ne 72, U3menenuit Ne 3, yrB. [locTanoBnennem ['maBHOTO rocyapcTBEHHOT O
canutapHoro Bpadya P® or 24.11.2015 Ne 81, IlocranoBienuem [7aBHOrO TOCYAapCTBEHHOTO
canutapHoro Bpauya PO ot 22.05.2019 Ne §).

B cucTteme ecTeCTBEHHO-HayYHOr0 00pa30BaHUs XUMUS KaK YUEOHBIH MpeIMeT 3aHUMAET BaXXHOE
MECTO B MO3HAHMHM 3aKOHOB MPHUPOIbI, (OPMUPOBAHWM HAYYHOM KapTUHBI MHpaA, XHUMHUYECKOU
IPAaMOTHOCTH, HEOOXOAMMOW Jisi IMOBCEIHEBHOHM >XKM3HU, HABBIKOB 3J0pPOBOro M 0€30MacHOro s
YeJIOBeKa M OKPY’Karomieil ero cpeasl oOpasa KU3HH, a TAKKE B BOCIUTAHUH SKOJIOTHMUYECKOH KYJIBTYpHI,
¢dbopMHpPOBaHUH COOCTBEHHOW MO3WLHU MO OTHOUICHHIO K XMMHUYECKOW MH(OpManuu, moiydaeMour u3
Pa3HBIX HCTOYHUKOB.

YcnemrHocTh M3y4eHUs: ydeOHOro mpeaMera CBsi3aHa C OBJAJCHHEM OCHOBHBIMH MOHSITHSMHU
XUMHUH, HAYYHBIMU (paKkTaMH, 3aKOHAMH, TEOPUSMHU, IPUMEHEHHEM IOJYYeHH bIX 3HAHUH MPHU peIIeHUU
MPaKTUYECKHUX 3a1a4.

W3yuenue xumuu Ha 6a30BOM ypOBHE OPHEHTHUPOBAHO Ha o0OecreyeHue o01eoopa3oBaTeabHON U
OOLIeKYIbTYPHOU MOATOTOBKH BBIMTYCKHUKOB.

Copepxanue 0a30BOr0 Kypca IMO3BOJISIET PACKPBITh BEAYIIHE HACH U OTACIbHBIC MOJOKEHHUS,
BAXXHBIE B IO3HABATEIHLHOM M MHPOBO33PEHYECKOM OTHOIICHHH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT
COCTaBa M CTPOCHUS; O0YCIOBIEHHOCTh IPUMEHEHUS BEIIECTB MX CBOMCTBAMH; MaTepUAIbHOE €IHMHCTBO
HEOPraHWYECKHX M OPraHMYECKHX BEIIECTB; BO3PACTAIONIAs POJIb XUMHUHU B CO3JJaHUU HOBBIX JIEKApCTB U
MaTepHUAIOB, B 9KOHOMHH CBIPbS, OXpaHe OKpPYKAIoLIel Cpeabl.

W3yuenue npeamera «XUMUS» B 4acTH (HOPMUPOBAHUS Yy yUalIUXCS HAYYHOT'O MHPOBO33PEHUS,
OCBOCHHS OOLIEHAYYHBIX METOJOB IMMO3HAHMS, a TAK)KE MPAKTUYECKOro NMPUMEHEHHS HAayYHBIX 3HAHUU
OCHOBAHO Ha MEXIIPEIMETHBIX CBA3AX C MpeaMeTaMH O0NacTeil eCTECTBEHHBIX, MAaTEMAaTHYECKUX H
I'yMaHUTAPHBIX HayK.



MecTo y4eOHOTr0 mpeaMeTa «XHUMHUSD»
[Ipenmer «Xumusi» SBISETCA YacThIO MpeAMETHOW oOjactu «EcCTecTBEHHbIE HayKH», U3ydaeTcs Ha
YPOBHE CpeHeTo 0011ero oopazoBaHus B kadecTBe yueOHoro nmpeamera B 10 — 11 knaccax.

lon Knacce KonuuectBo wacoB | KonuuectBo yueOHbIX Henenb | KomuuecTBO yacoB
o0yueHus B HEJIEIIIO B IOJ
1 10 1 34 34
2 11 1 34 34
Bcero | 68

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeILHOM 1esITeJIbHOCTH:

@opMbI ¥ BUJIBI Y4EOHOW IEATEIBHOCTHU JUIsl OPraHU3alMK 3aHATUH B paMKax MpeaMeTa « XUMHS»
OCHOBBIBAIOTCSI HA ONTUMAJIbHOM COUYETAHUH PA3JIMYHBIX METOAOB 00y4YeHUSI:
IIpobnemnozo 0byuenus (4aCTUUHO-TIOMCKOBBIE MJIH 3BPUCTHYECKHUE, UCCIIEA0BATEIbCKHUE).
Opeanuszayuu yuyebHO-nos3nagamenvhou oesmenrvHocmy (HATJIsJHbIE, MPAKTUYECKHE; aHAIUTHYECKHE,
CUHTETHUYECKHUE, WHIYKTUBHBIC, JE€IyKTUBHBIE; PENPOAYKTHBHBIC, 3KCIHEPUMEHTAJbHbIE, MPOOIEMHO-
ITOUCKOBEIE).
Cmumynuposanua u momusayuu (CTUMYIHPOBAHUS K YYEHHIO: y4eOHBIE TUCKYCCHH, YKCIEPHUMEHT;
CTUMYJINPOBAHMUS I0JITa U OTBETCTBEHHOCTH: yOeXKACHUS, IPEAbABICHIE TPEOOBAHNN, TOOIIPEHHUS).
Koumpons u camoxonmpons (MHIAUBUIYaNbHBIM oOmpoc, (POHTAIBHBIH OMpPOC, HpPOBEpKa 3HAHUM,
MUCHbMEHHBIH CAMOKOHTPOJIb, aHAIN3 MPAKTUYECKUX padboT).
Camocmosmenvhoii nosnagamenvhou OesmenrvHocmuy (MOATOTOBKA K BOCIPHUSATHIO HOBOTO MaTepHala,
YCBOEHHE HOBBIX 3HAHUH, 3aKpeNjeHHWE U COBEPIICHCTBOBAaHME 3HAHWN M YMEHUH, BBIpabOTKa
MPaKTUYECKUX HABBIKOB; KOHCTPYKTUBHBIE, TPEOYIOIIHE TBOPUECKOTO MOJX0/A).
Ilpoexmuuii memoo (pa3BUTHE TBOPUYECKUX M MO3HABATEIBHBIA MPOIECCOB, KPUTHUECKOTO MBIIUICHHUS,
YMEHHSI CaMOCTOSATEIBHO IIOJNy4yaThb 3HAHHUS W MNPUMEHATh HX B IPAKTUYECKON JESITEIbHOCTH,
OPHUEHTUPOBATHCS B HH()OPMAIIMOHHOM MTPOCTPAHCTBE).

®opMbI 00yUeHHsI: UHAUBUAYATbHAS, TPYIIIOBAs, XHMUYECKUN IKCIIEPUMEHT, PpOHTAIbHAS.
TexHOI0TUH 00yUYEeHHUsI: INYHOCTHO-OPHEHTHPOBAHHOE 00y4YeHHE, NH()OPMAIHOHHO-KOMMYHUKATHBHAS
TEXHOJOTHUS, DJJEMEHTHl 3J0pOBbECOCpEraroIlnX TEXHOJOTUH, TEXHOJOTHS HCCIeN0BaTEIbCKOTO
o0ydeHus.

1. INTAHUPYEMBIE PE3YJbTATbBI OCBOEHUA YYEBHOI'O IPEJIMETA, KYPCA

WN3ydyenne XMMHM B OCHOBHOM IIKOJ€ JAa€T BO3MOYKHOCTb YyYallUMCS JOCTUYb CJIEAYIOLIHUX
pe3yJbTaTOB Pa3BUTHSL:
|. B IMYHOCTHOM HAaNIPaBJICHUM:
JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMBbI TOJKHbBI OTPAXKATh:
1) poccHiicKyr TpPaKJaHCKYK HICHTHYHOCTb, HNATPHOTH3M, YBa)KEHHE K CBOEMY HapoOAy, 4YyBCTBa
OTBETCTBEHHOCTH mnepea PoauHoi, roproctu 3a cBoil Kpail, cBoio PoauHy, mpoiunoe u Hacrosiiee
MHOTOHallMOHAJIBHOTO Hapoja Poccun, yBaxkeHue rocyaapcTBEHHbIX CUMBOJIOB (rep0, ar, THMH);
2) TpPa¥JaHCKYH TMO3MIHI0 KAaK AaKTUBHOTO M OTBETCTBEHHOrO YICHA POCCHUUCKOro O0OIIeCcTBa,
OCO3HAIOUIEr0 CBOM KOHCTUTYLHMOHHBIE MpaBa U OOSI3aHHOCTH, YBAXKAIOLIETO 3aKOH U MPaBOMOPAIOK,
o0jagaroniero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO TPUHUMAIOMIETO TPaJAUIHMOHHBIC
HallMOHAJIbHbIE U 00111e4esIOBeYECKHE T'YMAaHUCTUUYECKUE U AEMOKPAaTHUYECKHE LIEHHOCTH;
3) rOTOBHOCTH K CityxeHunto OTeuecTBy, ero 3amuTe;
4) chopMUPOBAHHOCTH MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKU H
001I1eCTBEHHOM MPaKTUKH, OCHOBAHHOI'O HA JUAJOTe KYJIbTYp, @ TAK)Ke pa3IMYHbIX (pOopM 0OLIECTBEHHOI O
CO3HAHUs, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;




5) chopMUPOBAaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIIUTAHHS B COOTBETCTBHH C 00IIEYEIOBEUSCKUMH
[EHHOCTAMH U HAeaJaMU TPakJaHCKOro OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIbHOM,
TBOPYECKOI U OTBETCTBEHHOW J€ATEJIbHOCTH;

6) ToepaHTHOE CO3HAHUE U TOBEJACHUE B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
AWaIor C APYTHMH JIIOJBMH, JOCTHTaTh B HEM B3aWMONOHMMAHHS, HAXOAWTH OOIIHME IeNH U
COTPYOHHYATh JUISI WX JOCTH)KEHHUS, CHOCOOHOCTh IPOTHUBOCTOATH HJACOJIOTHH 3KCTpEMH3Ma,
HAI[MOHAJIM3Ma, KceHopoOWH, AUCKPUMHHALHMH IO CONUAIBHBIM, DPEIUTHO3HBIM, DPAaCOBBIM,
HAI[MOHAJbHBIM MTPU3HAKAM U JPYTHM HETaTHBHBIM COILMAIBHEBIM SIBICHUSIM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JEThbMH MJIAQJILIETO BO3pacTa, B3POCIBIMH B
oOpa3oBaTenbHON, OOLIECTBEHHO IMOJIE3HOH, yuyeOHO-ucCCIeq0BaTeNbCKOM, IPOEKTHOW U OPYrUX BUIAX
JesITeIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME U TIOBEJICHNE HA OCHOBE YCBOCHHS 00IIEUYEIOBEYECKUX [ICHHOCTEH;

9) TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSIKCHUU BCeil
KM3HU; CO3HATEIBHOE OTHOLICHWE K HENPEPHIBHOMY O0Opa30BaHUI0 KaK YCJIOBHIO YCIICIIHOW
npodecCHOHATBHON U 00IIECTBEHHOHN /ESITEIbHOCTH;

10) scTeTnyeckoe OTHOIICHUE K MHUPY, BKJIOUYasi 3CTETUKY ObITa, HAYYHOTO H TEXHHYECKOI0 TBOPUYECTBA,
cropTa, oOIEeCTBEHHBIX OTHOIICHUH;

11) npuHSATHE W peaqu3alUi0 IEHHOCTEH 370pOBOT0 M Oe30macHoOro odOpasa »KH3HH, MOTPEOHOCTH B
(GU3NYECKOM CaMOCOBEPIICHCTBOBAHUM, 3aHSATUSAX CIIOPTUBHO-03/I0POBUTENBHON IESATENBbHOCTBHIO,
HENPHUSTHE BPEIAHBIX MPUBBIUEK: KypEHUsl, YIIOTPEOICHUS aTKOTOJIsl, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3MYECKOMY M ICHUXOJOTHYECKOMY
3II0POBBIO, KAK COOCTBEHHOMY, TaK M IPYTHX JIOJei, yMEHHE OKa3bIBaTh MEPBYIO TOMOIIE;

13) oco3naHHBII BBIOOp Oymymied mpodeccur U BO3MOKHOCTEH peann3alui COOCTBEHHBIX KU3HCHHBIX
NJaHOB; OTHOIIEHHE K MPO(PECcCHOHATBHOM MAEITENIHPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHHUH
JUYHBIX, OOIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIEHAIMOHATIBHBIX MPOOIIEeM;

14) chopMHpPOBaHHOCTH YKOJIOTHYECKOT'0 MBIIUICHHS, TOHUMAHUS BIUSHUS COIMAIBHO-IKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHONM M COIMATBHOW Cpeabl; MPUOOPETEHHE OIBITa 3KOJOro-
HaIpaBJICHHON JesATeIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEGHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHHITHS IICHHOCTEH
CEMENHOW KU3HH.

1. B MeTanpeaMeTHOM HANIPABJIEHUM:

MertanpeamMeTHble pe3yabTaThl OCBOCHHUS MIPOTrPaAMMBI JJOJKHBI OTPAXKATh:

1) yMmMeHHEe CaMOCTOSATENBHO OIPENeNATh LENH JCATCIBHOCTH W COCTaBJIATH IUIAHBI JESITEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOIHUPOBATh H KOPPEKTUPOBATH JCSITEIBbHOCTb; HCIIOIH30BATh BCE
BO3MOXHBIC PECypChl Ul JOCTHIKCHHS IOCTABJICHHBIX I[ENell M peanu3aluu IUIAHOB JeSTEeIbHOCTH,
BBIOMpATh YCIEIIHbIE CTPATETHH B PA3IIUYHBIX CHTYAIUIX;

2) yMeHHE MPOAYKTHBHO OOMIATHCS W B3aMMOJCHCTBOBATh B MPOLECCE COBMECTHOW IESATENbHOCTH,
YUUTHIBATh MO3HUIIMH IPYTHX YYACTHUKOB NEeSATEIbHOCTH, YQHEKTHBHO pa3peiiaTh KOH(OINKTHI;

3) BiaxeHUE HAaBBIKAMH II03HABATENbHOH, y4eOHO-HCCIEIOBATEIbCKOM W MPOCKTHOW JAEATEIbHOCTH,
HaBBIKAMU pa3penieHusi Mpo0IeM; CoCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY IOUCKY METOJOB
pelIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB MIO3HAHHUS,

4) TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSITEIbHOW WH(OPMAIMOHHO-IIO3HABATEIbHON IEATEIbHOCTH,
BIIQJICHUE HAaBBIKAMHU MONYYCHHs] HEoOXOoAuMoW HH(pOpPMAIMK U3 CIOBapedl pa3HbIX THUIIOB, YMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH()OPMALIMH, KPUTUYECKH OLIEHUBATh U UHTEPIPETHPOBATH
UH(}OPMAILIUIO, MTOJIYYaeMYI0 U3 Pa3IMYHbBIX UCTOYHUKOB;

5) ymeHue HCMONB30BaTh CPeACTBA MHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHONIOTHW (nmamee -
HUKT) B pemieHMHM KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPTaHM3alMOHHBIX 3a7a4 C COOJIOJCHHEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepeXeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€30MacHOCTH;

6) yMeHue onpeenaTh Ha3HauYeHHe U QYHKIIMH Pa3TUYHbBIX COIMATbHBIX HHCTUTYTOB;

7) yMeHHUE caMOCTOSTENbHO OI[CHUBATh U TPUHUMATh PEIICHUS, ONPEICISIIOIIIE CTPATETHUIO TTOBEICHUS, C
y4eTOM I'PaKJIaHCKUX M HPaBCTBEHHBIX IEHHOCTEHH;
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8) BrasieHUe A3BIKOBBIMHU CPEJCTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO HM3J1araTh CBOIO TOYKY 3PEHHS,
HCTO0JIb30BATh aJICKBaTHbBIE SI3BIKOBBIE CPE/ICTBA;

9) BiameHWe HaBBIKAMH MO3HABATEIBHON pe(dICKCHUM KaK OCO3HAaHUs COBEpIIAEMbIX NCHCTBUI U
MBICJIIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHWM, 'PaHUILl CBOETO 3HAHUSA M HE3HAHMUs, HOBBIX
[MO3HaBaTEJIbHBIX 3aJa4 U CPEACTB UX JTOCTUKEHHUS.

I11. B npeaiMeTHOM HanpaBJIeHUN:
IIpeameTHBIE pe3yabTaThl OCBOCHHS 0a30BOT0 Kypca IpeameTa « XUMUsD» JOJIKHBI OTpa)xarTh:
1) chopMupoBaHHOCTH MpEACTaBICHUI O MECTe XMMHH B COBPEMEHHON HaydyHOW KapTHHE MHDA;
NOHMMAaHUE POJIU XUMHHU B (POPMHUPOBAHUHU KPYro3opa U (pyHKIMOHAIBHOW IpaMOTHOCTH YeJIOBEKa IJIs
pelIeHus MpakTUYECKUX 3a/a4;
2) BIAQJCHHE  OCHOBOMOJATANONIMMH XHMHUYECKHMH  MOHATHSIMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE M0JIb30BAHUE XUMUYECKON TEPMUHOJIIOTHUEN U CUMBOJIUKON;
3) BiageHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, WCHOJIb3YEMbIMH B XHMHHU: HaOJIOACHHE,
ONHMCaHUe, U3MEpPEHHE, SKCIEPUMEHT; yMeHue o00pabarTbiBaTh, OOBICHATH PE3yJIbTaThl IPOBEACHHBIX
OIBITOB U JENaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATh METOABI IO3HAHUS NPU PEIICHUH
MPaKTUYECKUX 3a/1ay;
4) chopMUPOBaHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OLEHKN U MPOBOJUTH PACUETHI 10 XUMUYECKUM
dbopMynaM U ypaBHEHUSIM;
5) BianeHue MpaBUIaMU TEXHUKH 0€30MaCHOCTH MPH HCIIOJI30BAHHH XUMHYECKUX BEIIECTB;
6) chopMUPOBAHHOCTH COOCTBEHHOW MTO3UIIMH 110 OTHOLNICHHIO K XUMUYECKOW HH(POPMALINH, TOITydaeMOn
13 pa3HBIX HCTOYHHKOB;

B pe3yabTaTe HM3yueHHs] y4eOHOro mnpeaMera «XHMHUsD> Ha YPOBHe CpeIHero oouiero
o0pa3oBaHus:
BbinmycKHUK Ha 0230BOM YPOBHE HAYYMTCH:
packpbIBaTh Ha IpUMeEpax posib XUMHUH B (POPMHPOBAHUH COBPEMEHHOW HAYYHOIH KapTHHBI MUpa U B
MPAKTUYECKON 1ESITEIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh Ha IPUMEpPaX B3aUMOCBSI3b MEXAY XUMHEN U IPYTUMHU €CTECTBEHHBIMU HayKaMu;
pacKpbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUH XUMHYeckoro ctpoenus A.M. byrneposa;
nmoHuMaTth (usndeckuii cmuica [lepuomnueckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE OOBIACHATH
3aBUCUMOCTh CBOMCTB XHUMHYECKHX 3JIEMEHTOB M OOpa30BAaHHBIX HMH BELIECTB OT 3JIEKTPOHHOTO
CTPOECHUS aTOMOB;
OOBSICHATh TPUYUHBI MHOTOOOpa3Hs BEIIECTB HAa OCHOBE OOMMX MPEACTABICHHH 00 WX COCTaBe H
CTPOCHUHU;
MPUMEHATh IpaBUJIa CUCTEMATHYECKOW MEXIYHApOJAHOM HOMEHKJIATYyphl KaK CpEJCTBAa pa3IMUYECHUS U
UICHTU(UKAIMN BEIIECTB 10 UX COCTaBY M CTPOCHUIO;
COCTaBJIAITH MOJICKYJSIDHBIE M CTPYKTYpHBbIE (OPMYJBl OpPraHWYECKHX BEIIECTB KaK HOCHUTENeH
nH(poOpManUu O CTPOEHUHU BEIIECTBA, €r0 CBOMCTBAX M NPHHAAJIEKHOCTH K OMNPEAEIEHHOMY KJaccy
COCIMHCHUI;
XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTAaHaBJIMUBAaTh
MPUYUHHO-CIIEICTBEHHBIE CBSA3U MEKY JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
NPUBOJUTh MNPHUMEPbl XUMHYECKMX pEaKUUH, pacCKpbIBAIOIIMX XapaKTE€pHbIE CBOMCTBA THUIHUYHBIX
MPEACTaBUTENCH KIaCCOB OPTaHMYECKUX BEUIECTB C IENbI0 UX MICHTU(PHUKAUU U OOBICHEHHUS 00JacTH
MPUMEHEHUS;
MPOTHO3UPOBATh BO3MOKHOCTb MNPOTEKAHMS XUMUYECKUMX peakUUil Ha OCHOBE 3HAHUW O THUHAX
XUMHUUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEAKIMOHHOW CIIOCOOHOCTH;
HCIIOJB30BaTh 3HAHMUS O COCTAaBE, CTPOCHHMM M XMUMHUUYECKHUX CBOMCTBax BELIECTB /s 0€30MacHOro
MPUMEHEHUS B PAKTUUECKON JAESTEIbHOCTH;
MPUBOJIUTh MPUMEPHI MPAKTUUYECKOTO0 HMCIOJIH30BAHUS MPOAYKTOB MepepabOTKM HEPTH U MPHUPOIHOrO
rasa, BBICOKOMOJEKYJSPHBIX COEAMHEHHMH (MOJMATUIIEHA, CHUHTETHYECKOro KaydykKa, aleTaTHOro
BOJIOKHA);



OpOBOAUTL OIBITBI IO pPaClO3HAaBAHHUIO OPraHU4YC€CKHUX BCIICCTB: TJIHULCPHUHA, chyCHOﬁ KHCJIOTHI,
HCIIPCACIBbHBIX XXHUPOB, I'N'TIFOKO3bI, Kpaxmalia, O€EJIKOB — B COCTaBE MUIICBBIX IPOAYKTOB U KOCMECTHUUCCKUX
CPEICTB;

BJIaJIETh MpaBHJIAMU M NpueMaMu 0e30macHoil pabOThl ¢ XMMUYECKUMH BEIIECTBAMH U J1aOOpPaTOPHBIM
obopynoBaHUEM;

yCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHYECKOH pC€aKluu U CMCIICHUA XUMHUICCKOI'0 paBHOBECUSA OT
pa3nuYHBIX (AKTOPOB C IEIBI0 ONpEAETCHUs] ONTHUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

MPUBOJUTH IIPUMEPHI TUAPOJIN3A COIEN B IIOBCEIHEBHOM KU3HU YEI0BEKA;

NpUBOAUTL MPUMEPHI OKUCIUTCIBbHO-BOCCTAHOBUTECIBbHBIX peaKHHI;’I B HOpupoac, IMPOHU3BOACTBCHHLIX
mporeccax U KU3HEACITSIBHOCTH OPTaHU3MOB;

MNpUBOAUTL MPUMEPLI XUMHYCCKUX pCaKHHﬁ, PaCKpbIBAOMIUX 06HII/IC XUMHUYECKUE CBOMCTBA IMPOCTBIX
BEIIECTB — METAJIJIOB M HEMETAJJIOB;

MIPOBOJIUTDH PACUEThl HA HAXOXKJCHUE MOJIEKYJIIPHONH (OPMYIIBI YIIIEBOIOPO/A MO IPOJIYKTaM CTOPAHUS U
IO €r0 OTHOCUTEJIBHON INIOTHOCTU U MacCCOBBIM JOJIAM 3JIEMCHTOB, BXOOAIIIHUX B €0 COCTAaB,

BJIAJACTh IIpaBUJIaMU 0€e30IacHoro O6paHleHI/IH C C€IAKUMHU, TOPHOUYMMU MW TOKCUYHBIMH BCUICCTBAMMU,
CpeACTBaMHU OBITOBOW XMMUU;

OCYHIECTBIATh MOUCK XMUMHUYECKOH HH(OpPMAIMM MO HAa3BAHUAM, HACHTH(HUKATOpPAM, CTPYKTYPHBIM
(dbopMyam BEelIeCTB;

KPUTHYECKH OIICHWBAaTh W WHTEPIPETUPOBATH XUMHUYECKYIO HWH(OpMaunoo, coaepkalrycs B
COOONICHHSAX CPEJICTB MaccoBoil mHpopmaiuu, pecypcax VHTepHeTa, Hay4HO-TIOMYJISPHBIX CTAThIX C
TOYKH 3pCHUMA CCTCCTBCHHO-Hay‘IHOﬁ KOPPCKTHOCTHU B ULCJIAX BbIABJICHUA Ol OO0YHEBIX CY)KHCHHﬁ n
dbopmupoBaHKS COOCTBEHHOW MO3HUIUU;

MPEACTABIATh MYTH PEIICHHS TJI00AJBHBIX MPOOIEM, CTOSIIUX Tepe]l YeT0BEUYECTBOM: IKOIOTUIECKUX,
SHEPTETHYECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PEUICHUHU ITUX MPOOIIEM.

BuinyckHuk na 6a3o6om yposene noiyuum 603mMO0HCHOCMb HAYYUMbCA:

UNTIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3NUUHBIX UCTOPUYECKUX DIMANAX ee Pa3eUumusl,

UCNONIb3068AMb MEMOObl HAYYHO20 NO3HAHUSA NPU BbINOTHEHUU NPOEKMO8 U Y4eOHO -UCCNe008amenbCKUX
3a0a4 no u3y4yeHuio ceouUcmea, cnocob08 NOAYUeHUs U PACNOZHABAHUS OP2AHUYECKUX 8euyeCm8;
00BACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUL XUMUYECKOU CBA3U. KOBALEHMHOU (NOJAPHOU, HeNoIAPHOIL),
UOHHOIL, MEMALIULECKOU, 8000POOHOU — C YeNbl0 Onpedenenuuss XUMUYecKol akmueHoCmu 6euecms;
VCMAaHasIUu8amy 2eHemMu4ecKyIo C8sa3b MeHcoy KIACCAMU OP2AHUYECKUX eeuyecms 0l 000CHOB8AHUS
NPUHYURUATLHOU 803MONCHOCIU NONYYEHUS OP2AHUYECKUX COeOUHEeHUl 3a0aHHO20 COCMABA U CIMPOEHUs,
VCMAaHA8IUBAMb 83AUMOCEA3U MeHcOy hakmamu u meopueil, NPUYUHOU U Cle0CmeuemM npu aHaiu3e
NPOOIEMHBIX CUMYAYULl U 0O0CHOBAHUU NPUHUMAECMBIX PeUleHUll HA OCHOBE XUMUYECKUX 3HAHUL.

2. COAEP) KAHME YUYEBHOI'O ITIPEAMETA,KYPCA

OCHOBBI OPraHUYeCcKOd XUMHH

[TosiBienue u pa3BUTHE OPTAaHUYECKON XMMHUHU KaK Hayku. [Ipenmer opranndeckoit xumuu. Mecto
Y 3HaUYCHUE OPTaHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHUE KaK MOPSIA0K COEAUHEHUS] aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XMMHUUYECKOTO CTPOCHHUS OpraHuvecKkux coeauHeHuid A.M. byrneposa.
YriaepoaHbId CKENEeT OPraHuYecKod MoJieKynbl. KpaTHOCTh XMMHUUYECKOW CBS3U. 3aBUCHUMOCTb CBOMCTB
BCIIIECTB OT XUMHUYECKOTO0 CTPOCHHUS MOJjekys. M3omepus u m3omepbl. [loHsTHE O (YHKIIMOHAIBHOM
rpynne. [IpuHnunel knaccuukanuu opraHmyeckux coenuHeHni. CucrtemMaTHdeckas MeEXIyHapoJHas
HOMEHKJIaTypa ¥ IPUHIUIIBI 00pa30BaHUs Ha3BaHUN OPTaHUYECKUX COCTMHEHUH.

Ankanbl. CmpoeHue Mmonekyiol Memana. 1 OMOJTOTMYECKUM psi ajJkaHOB. [ oMojoru.
Homenknarypa. M3omepust yriepomHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHUS (U3UUYECKUX CBOWCTB.
XuMmudeckue CBOHCTBa (Ha TpUMeEpe MeTaHa W 3TaHa): PeaKkIuu 3aMelneHusl (TaJoreHupOBaHUE),
JETUIPUPOBAHUS KAK CITOCOOBI TONyUYEHUS BAXKHEUIITUX COeIMHEHUH B OpraHnYeckoM cuHTe3e. ['openne



MeTaHa KaK OJMH U3 OCHOBHBIX HCTOYHHKOB TEIlJIa B MPOMBIIIJIEHHOCTH U ObITY. Haxoxienue B mpupoae
U IPUMEHEHHUE AJIKAHOB. [[onamue o Yukioaikauax.

Ankensl. Cmpoenue monexynvl smuiieHa. ['omonoruueckuit psin ankeHoB. Homenkmnarypa.
W3omepus yriepoaHoro ckeiaera U MojaoKeHUs KpaTHOM CBSI3M B MoJIeKyse. XMMHUUYECKUE CBOICTBa (Ha
npuMepe JTWIeHA): PEeaKUUH NPUCOEIUHEHUs (TraJoreHUpoBaHUe, udpuposanue, THAPATALUS,
2u0poeanoeeHuposanue) Kak crnocod moinydeHHus (YHKIHMOHAIBHBIX TMPOU3BOIHBIX YIIE€BOJOPOIOB,
ropenus. [lomuMepusamnus 3TuieHa Kak OCHOBHOE HalpaBJIeHHE €ro MCIoyib3oBaHUs. [lonuaTunen kak
KPYIHOTOHHQXHBIN MPOAYKT XMMHUUECKOT0 Mpou3BoicTBa. [I[puMenenne sTuneHa.

Ankaguensl u Kayuyku. [loHsitTue 00 ankagueHax Kak YIrieBOAOPOJAax C IBYMS JIBOMHBIMU
cBs3samu. [lonmumepusanus quBuHuna (Oyraauena-1,3) kak cmoco0 Moay4eHnuss CHHTETUYECKOTr 0 KaydyKa.
HarypanpHblli U CUHTETHYECKHI Kayuyku. Bynkanusanus kayudyka. Pesuna. IIpumeHeHue kayuyka u
PE3UHBI.

Ankubbl. CmpoeHnue Mmonekyavl ayemunena. I'omonorndeckuid psijn ankuHoB. HomeHknartypa.
W3omMepus yriepoaHOro cKejleTa U MOJIOXKEHUSI KPaTHOM CBA3M B MoJieKyje. XMMUYeCKue CBoWcTBa (Ha
IpuUMepe aleTUsIeHa): peakIuu IPUCOeANHEHUs (rajloreHupoBaHuUe, 2udpupoganue, THAPATALUS,
2uopozanoeeHuposaHnue) Kak crocod moaydeHus MOJIMMEPOB M JAPYTUX IMOJE3HbIX MPOAYKTOB. ['openue
alleTUJIeHa KaK HCTOYHUK BHICOKOTEMIIEPATyPHOI'O IIJIaMEHH IS CBAPKU U PEe3KH MeTaylioB. [Ipumenenue
alETUJICHA.

ApeHnsl. beH30os kak INpencTaBUTENb apOMaTUUYECKUX YIIIEBOAOPOAOB. CmpoeHnue Mmonexynvi
Oenzona. XMMHUYECKHE CBOMCTBA: PEaKUMM 3aMeEUIeHHUs (TaJOreHHpOBaHHE) KaK CIOCO0 MOIydeHus
XUMHUYECKUX CPEICTB 3allUTHl PACTCHHWH, TPUCOCIWHEHUs (THAPUPOBAHWE) KaK JOKa3aTeIbCTBO
HeIpeaeNbHOro xapakrepa 6ensona. Peakuus ropenus. [Ipumenenne 6ensona.

Cnuptel. Knaccudukanus, HOMEHKJIAaTypa, H30MepHUs CHUPTOB. MeTaHOI W 3TAaHON Kak
MPEACTaBUTENHN MPeNeIbHbIX OJHOATOMHBIX CHUPTOB. XMMUYECKHE CBOMCTBA (Ha MpUMEpe METaHOJA U
3TAHOJIa): B3aWMOJIEHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHHUS HATUYHS TUAPOKCOTPYIIIIBI, PEAKIIUs C
raJIOr€HOBOIOPOJIAMH KaK CIOCO0 MOJYy4YEeHHsS] PACTBOPUTENEH, HeruapaTanus Kak CIoco0 MOIydeHUs
STUJIeHA. Peaknus ropeHus: cnupThl Kak TOmnBo. [Ipumenenne meranosna u 3taHona. @usznonornyeckoe
JEHCTBUE METAHOJA U 3TaHOJIAa HA OPTaHU3M Y€JI0BEKa. DTUIIECHTIUKOIIb U MIMLUEPUH KaK MPEICTABUTENN
MpeeIbHBIX MHOTOATOMHBIX CcHHUPTOB. KauecTBeHHas peakius Ha MHOIOaTOMHBIE CIHPTBI M €€
IIPUMEHEHUE [JIs paclo3HaBaHUs TJHIEpPHUHA B COCTaBE KOCMETHUYECKUX cpenacTB. Ilpakrmueckoe
[IPUMEHEHHUE THUICHIJIMKOS U TJIMLEPUHA.

@®enon. Crtpoenue MoJnekynabl ¢eHona. Bzaumnoe 6iuanue amomos 6 MoleKyie enona.
Xumuueckue ceoticmea: @zaumooeticmsue ¢ Hampuem, uOpokcuoom Hampus, opomom. IlpumeHenue
¢denomna.

Anpnerunpl. MertaHans (popmanbIerua) W OTaHAIb (AleTalbJeTHI) KaK MpPeICTaBUTEIN
NpeAeNbHBIX anbAeruioB. KauecTBeHHbIE peakuu Ha KapOOHHIIbHYIO Tpynny (peakius «cepeOpsHOro
3epkainay, B3aumoaeictTsue ¢ rugpokcuaom Meau (1) u ux npumeHenue st 0OHApyKEHUs TpeaeIbHbBIX
albJAETUAOB B  INPOMBIIIJIEHHBIX CTOYHBIX BOAAaX. TOKCHMYHOCTh aubAeruaoB. llpumeHeHue
dbopmanpaeruia u aneTanbAeru/aa.

KapOoHoBBIE KHCIOTHL. YKCYCHasl KHCJIOTa KaK MpPEICTABHTENb NpeAebHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOMCTBA (HAa MpUMepe YKCYCHOH KHCIIOTHI): PEakluuu ¢ METalIaMH,
OCHOBHBIMHM OKCHJAaMH, OCHOBAHMSIMM U COJISIMU Kak MOATBEP)KIEHHUE CXOJCTBA C HEOPraHUYECKUMH
KHCIIOTaMU. Peakuus sTepupuKanum Kak crocod MosydeHus ClOXHbIX 2GupoB. [IpuMeHenne yKcycHOM
kucinothl. [IpencraBiaeHre o BhICIINX KAPOOHOBBIX KHCIIOTaX.

Cnoxuble >¢upsl u xupbl. CinoxxkHble dQUPBI KaK MPOIYKTH B3aUMOJICHCTBUS KapOOHOBBIX
KHCJIOT co cnupTtamu. [IpuMeHeHune cinoxHbIX 3QUPOB B MUILEBON M mapproMepHON MPOM bILIIIEHHOCTH.
XKupbl Kak cioXHbIE 3(DUPHI TJHLEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. PacTuTenbHble U KUBOTHbBIE
KUPBI, UX cocTaB. Pacnmo3HaBaHHe pacTUTEIbHBIX KUPOB HAa OCHOBAHMM MX HENPEIEIbHOI'0 XapaKTepa.
[Ipumenenue xupoB. ['MAPOIN3 HIIM OMBUIEHHE KUPOB KaK CIOCOO MPOMBILIIEHHOTO MOJIy4YeHUs Ccoyeit
BBICIIUX KapOOHOBBIX KUCIOT. MBI KaK COJMM BBICIIMX KapOOHOBBIX KUCIOT. Molomiue cBONCTBAa Mblia.

VYraesoael. Knaccudukanus yrieBonoB. HaxoxnaeHue yrieBogoB B mpupoje. [mroko3za Kak
anpaerugocnupt. bpoxenue rmokos3sl. Caxapoza. [uodpoaus caxaposvl. Kpaxman u 1eioiio3a Kak
OMoJIOrHYecKue MoJuMepbl. XMMUYECKHE CBOMCTBA KpaxMaia U LeJTI0JI03bl (THIPOJIN3, KaUeCTBEHHas



peakiusa ¢ HoJ0M Ha KpaxMaj U ee IpUMEHEeHHue s OOHapyKeHHUs Kpaxmaja B IPOAYKTaX MUTAHUSA).
[Ipumenenue u Ouosnoruyeckas posb yrieBoaoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpHUMEpe
alleTaTHOT O BOJIOKHA.

Unentudukanuss OpraHudecKux COeOUHEHUH. [enemuueckas c643b Medxncdy KIACCAMU
opeaHuyeckux coeoureHu. TUTTBI XUMUYECKUX PEaKIIMi B OPraHUYECKON XUMUU.

AmuHOKHCIOTHL W Oenku. CocraB M HOMEHKJIaTypa. AMHUHOKHCIOTHI Kak am(oTepHbIe
opranuueckue coenuHenus. [lemTuanas cBs3b. buomormdyeckoe 3HaueHue o-aMHHOKHCIOT. Ob6nactu
MPUMEHEHUS aMUHOKHCIOT. benku kak mpuponHsie OuomonuMmepbl. CocTaB M CTpOCHHE OEIKOB.
XuUMHUYECKHe CBOHCTBa OENKOB: THAPONHU3, AeHarypanus. OOHapyxkeHHe OEIKOB TMpPU TOMOIIA
KaueCTBEHHBIX (IIBeTHBIX) peakuuil. [IpeBpamenus OenkoB mnumM B opranusme. buonornueckue
¢byHKIMM OETKOB.

TeopeTuueckue 0CHOBbI XUMHUH

Crpoenne BemiectBa. CoBpeMEHHass MOJENIb CTPOCHHUS aToMma. ODJIEKTPOHHAas KOHQUTyparus
atoma. OcHo8HOE U 8030yaHcOeHHble cocmosaHus amomos. Knaccupuramuss XuMAYECKUX 3JIEMEHTOB (S-, P,
d-asementhr). OCOOCHHOCTH CTPOCHUS YHEPTEeTHUECKUX YPOBHEH aToMoB d-aiemenToB. [lepuogndeckas
cucreMa xummnieckux sneMmeHToB .M. Menneneea. ®usznueckui cmbici [lepuoguueckoro 3akona J[.U.
MenneneeBa. [IpyunMHBl M 3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB 3JIEMEHTOB M KX COCAMHEHUN IO
nmepuoJaM W TPyMNmaMm. DJIEKTPOHHAS MPHUPOJa XUMHUUYECKOH CBSI3H. DJIEKTPOOTPUIIATEIHLHOCTh. BuUIbI
XUMHYECKOH CBSI3M (KOBAJICHTHAS, HOHHAS, METAJNIMYECKast, BOJAOPOIHAS) K MEXaHU3MBbI €€ 00pa30BaHUs.
Kpucmannuueckue u amopgnvie eewecmea. Tunvi KpUCmMaiiuyeckux pewiemox (amomHas,
MOJNEKYNAPHAA, UOHHAA, Memaniiudyeckas). 3asucumocms @u3uyeckux ceolcme eeujecmea om muna
Kpucmaniuieckou peutemkuy. [IpuauHBI MHOT000Opa3us BEIIECTB.

XumMudeckne peakiuu. ['oMOreHHble H TeTeporeHHbie peaknuu. CKOpOCTh peakiuu, ee
3aBHCUMOCTH OT PA3IMYHBIX (PAKTOPOB: MPUPOIBI PEAarMPYIONINX BEIIECTB, KOHIEHTPALUH PearupyroImnx
BEIIECTB, TEMIIEpATyphbl, IUIOMAAN PEAKIMOHHOW IOBEPXHOCTH, HAIW4Ws Karainuszatopa. Poiub
KaTaau3aTopoB B NPHUPOAEC M MPOMBIIIJIEHHOM Mpou3BoacTBe. OOpaTUMOCTh peakunuii. XuMuueckoe
paBHOBECHE M €T0 CMEIIEHHWE MOJ JACHCTBHEM pa3IHYHBIX (PAKTOpOB (KOHIEHTpAIUs PEareéHTOB WM
MPOAYKTOB pEAKLUHH, AABICHHE, TEMIIEpaTypa) M CO3JaHHUS ONTHMAIbHBIX YCIOBUH IPOTEKAHUS
XUMHYECKUX MpoueccoB. Jucnepchvie cucmemvl. [lonamue o koanoudax (301u, ceau). Mcmunmsvie
pacmeopsl. Peakuuu B pacTBOpax 3JIEKTPOJUTOB. pH pacTBOpa Kak IMOKa3aTelb KUCIOTHOCTH CPE.IBbI.
lupponus comeil. 3HaueHwe THUApoONM3a B OMONOTHYECKHX OOMEHHBIX mpoueccax. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE pPEAaKUUH B MPUPOJE, NPOU3BOJACTBEHHBIX MpoOLEccax U KU3HEAEATEIbHOCTH
opranu3MoB. OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA MPOCTHIX BEIIECTB — METAJJIOB INIABHBIX U
NOoOOYHBIX MOATPYNH (Meab, JKeJIe30) U HEeMETA/IOB: BOJIOPOJA, KUCIOpOJa, TallOTeHOB, CEphl, a30Ta,
dochopa, yriepona, kpemaus. Koppo3uss MeTanyioB: BUIAb KOPPO3UHU, CIIOCOOBI 3aIIUTHl METAIIOB OT
KOpPO3UH. DNeKmpoau3 pacmeopos u pacniasos. llpumenenue 31ekmpoauza ¢ npoMvludileHHOCHmU.
XuMus U )KU3Hb

Hayunbsie Meroasl mNoO3HaHHS B XUMUU. McTouHMKHM XuMH4eckoil wuHpopmanuu. Ilouck
nHpopManuu 1O Ha3BaHHAM, HACHTHPUKATOpPAM, CTPYKTYPHBIM QopmynaM. MoaenupoBaHue
XUMUUYECKUX MPOLECCOB U ABJICHUMN, XUMUUECKUN AHAIU3 U CUHMe3 KAK METObl HAy4HOr O O3HAHUS.

Xumust u 3p0poBhe. JlekapcTBa, (epMEHTHI, BHTAMHHBI, TOPMOHBI, MHUHEpaJIbHbIE BOJBI.
[IpoGnembl, cBsi3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX IpernapaTtoB. BpeaHbie npuBbIYKH U (HaKTOPHI,
paspylamoume 310poBbe (KypeHue, ynoTpeOieHue ajakoross, HapkomaHus). PannoHalibHOE NMUTaHUE.
Huwesvle 0ob6asxu. OcHo8vl NUWEBOU XUMUL.

XuMusi B TOBCEJHEBHOW XKW3HH. Momwiue W uucTamue cpeactBa. Cpedcmea 6opvOwvl ¢
ObLIMOBLIMU HACEKOMBIMU: penelieHmyl, uncekmuyuovl. CpeAcTBa JMYHOW THTHEHBI U KOCMETHKH.
[IpaBuna Ge3omacHOi pabOTHI ¢ €AKMMU, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMM, CPECTBAMU OBITOBOM
XUMUH.

XuMus U ceabCKoe X035 HUcTBO. MUHepanbHble U OpraHudyeckue yaoopenus. CpencrBa 3amuThl
pacTeHuil.

Xumuss W sHepreruka. lIpupogHble HCTOYHUKHM YIIIEBOAOPOAOB. IIpUpoAHBI W TONMYTHBII
He(TAHOMU ras3el, UX cOCTaB U ucnoiab3oBanue. CoctaB HePTHU U ee nepepadboTka. HeprenpoaykThl.
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OxkTtanoBoe yuciio 6eH3uHa. OxpaHa OKpyskaroliei cpesl npu HedTenepepaboTKe U TPAHCTIOPTHPOBKE
HeQTEeNpOAYKTOB. AJIbTepHATUBHBIE HICTOYHUKHN YHEPTHUU.

Xumus B ctpoutenncTse. LlemenT. beron. [Tlog0op onTHManbHBIX CTPOUTEIBHBIX MAaTEPUAIIOB B
MPAKTUYECKOU NESATEIbHOCTH YEJIOBEKA.

Xumus u dkosorus. XuMHYECKOe 3arps3HEHNE OKPYKalOIle cpeasl U ero nociaeactsus. OxpaHa
ruapocdepsl, Mo4YBbI, aTMOcPepsl, (GI0pbl U hayHbl OT XMMUYECKOTO 3arpsi3HEHUS.

10 KJIACC. 34 YACA

Biox 1. OcHOBBI OpraHU4EeCKOW XUMHHU.

Pa3nen 1. OcHoBBI oprannueckoil xumuu. 34 yaca.
OcHOBHBIE COAEPKATEIbHBIE JIUHUU.

[TosiBneHue n pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipenmer oprannyeckoit xumuu. Mecto
Y 3HAaY€HUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAaYK.

XHUMHYECKOE CTPOCHUE KaK MOPSIOK COEJUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO X BAaJE€HTHOCTH.
OcCHOBHBIE TOJOXEHHUSI TEOPUU XHUMHUUYECKOTO CTPOEHHUsI Oopranmueckux coequHeHuit A.M. byrtneposa.
YraepoiHbli CKeJIET OpraHu4eckord MoJjekyinbl. KpaTHOCTh XMMHUUYECKOW CBSA3U. 3aBUCHUMOCTbH CBOMCTB
BEIIECTB OT XMMHYECKOTO CTpoeHus Moiekyina. M3omepus m uzomepsl. [londarne o QyHKuMOHAIBHOU
rpynne. [IpuHnunsl knaccudukanuu opraHmdeckux coequHeHui. CucreMarnyeckass MeEXIyHapoaHas
HOMEHKJIaTypa M MPUHIMIIBI 00pa30BaHUs Ha3BaHUM OPTaHMYECKUX COEIUHEHUMN.

Ankanbel. Cmpoenue monekyiol memana. I'OoMOIOru4eckuil psax ankaHoB. ['omosorn.
Homenknarypa. M3omepust yriepoaHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHHUS (PU3NYECKHX CBOMNCTB.
XrMHUYECKHEe CBOMCTBA (Ha HpUMepe MeTaHa W O3TaHa): pEeaKkIuu 3aMelleHus (TaJoreHHpOBaHMHE),
JETUIPUPOBAHUS KaK CIIOCOOBI MOTYyUYCHHS BAXKHEHIINX COEMHEHUN B OpTAaHMYECKOM cuHTe3e. ['openue
MeTaHa KaK OJIMH M3 OCHOBHBIX MCTOYHHMKOB TEIIa B IPOMBIIIIEHHOCTH U ObITY. Haxoxxaenue B mpupose
U IPUMEHEHHUE AJIKAHOB. [loHAmue 0 Yukioaikanax.

Ankenbl. Cmpoenue monexynrol smunena. l'omoinornueckuid psna ankeHoB. HomeHknaTypa.
N3omepus yriepomHOTo CKelleTa W IMOJIOKEHUsI KPaTHOW CBS3W B MOJIEKyJie. XMMHUYECKUEe CBOWCTBA (Ha
npuMepe STUJICHA): peakuuu IPUCOEINHECHUS (ramoreHupoBaHuUe, eUOpuUPosaHue,
TUApPATALUS, 2UOPO2aloceHuposanue) Kak CIoco0 TMOoaydyeHHs (QYHKIHMOHAIBHBIX MPOU3BOJHBIX
YIJIEBOJAOPOJIOB, ropeHus. [lomumepusanus 3THiIeHAa KaK OCHOBHOE HAIPaBIEHHE €r0 MCIOJIb30BaHUS.
[TonusTHiieH Kak KPYMHOTOHHAXHBIN MPOAYKT XMMHYECKOI'0 IPOU3BOACTBA. I[puMeHeHue sTuneHa.

Ankanuensl u Kaydyku. lloHarue o0 ankagmeHax Kak yrieBOAOpPOAAaX C IBYMS IBOMHBIMH
cBa3samu. [lonmumepusanus auBuHuna (6yraguena-1,3) kak crmoco6 moiaydyeHusi CAHTETHYECKOTO KaydyKa.
HartypanbsHbIil 1 CHHTETHYECKHN Kaydyku. Bynkanu3zamnus kaydyka. Pesmna. I[puMmeHeHne kaydyka H
pPE3UHBI.

Ankunbsl. Cmpoenue monexyrvl ayemunena. ['omoinoruyeckuil psa ankuHoB. HomeHknaTypa.
W3omepus yrinepoIHOro CKeinera W MOJOXKEHUs] KPaTHOW CBSA3M B MOJIEKyJie. XMMUYECKUE CBOWCTBA (Ha
npumepe aleTUJICHA): peakuuu MPUCOEIUHEHUS (ramoreHupoBaHue, cudpuposanue,
TUApPATALUS, 2UOpo2anio2eHuposanue) Kak CIocod TMONy4eHHs MOIMMEPOB M APYTHX TOJE3HBIX
MpOAYKTOB. ['OpeHne aneTuiieHa Kak UCTOYHHMK BBICOKOTEMIEPATypPHOrO IUIAMEHHU JJis CBAPKH U PE3KHU
MeTaiioB. [IpumMeHeHne aneruieHa.

Apenbl. beH305 Kak NOpeACTaBUTENIb AaPOMAaTHYECKUX YriaeBonopoaoB. Cmpoenue monekynivl
Oenzona. XWUMHUYECKUE CBOMCTBA: peakUMM 3aMelleHHs (TaloreHHpPOBAaHHME) KaK CIOCO0 IMOJTydeHHS
XUMUUYECKUX CPEICTB 3allUThl PACTeHHI, MNPUCOEIUHEHUs (TUAPUPOBAHUE) KaK J0Ka3aTeIbCTBO
HEIpeAeNbHOro xapakrepa 6ensona. Peakuus ropenus. [Ipumenenne 6ensona.

Cnuptel. Knaccudukauusi, HOMEHKJATypa, HM30Mepusl COUPTOB. MeTaHON M 3TaHOJ Kak
MPEICTAaBUTEIN NMPENETbHBIX OJHOATOMHBIX CIIMPTOB. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpe METAaHOoJa U
9TaHOJa): B3aUMOJECHCTBUE C HATPUEM KaK CIIOCOO YCTAHOBJIEHHS! HAJIMYMS TUIPOKCOrPYMIbI, pEaKUsl C
raJIOr€HOBOJOPOJaMH KaK CIIOCO0 MOJNy4eHHUs pPacTBOPHUTENEH, Jeruaparanus Kak crnoco0 MolydeHus
3THiIeHa. Peakuus ropeHusi: CnupThl Kak Toniaueo. [IpuMenenne MeraHona u 3TaHosia. PU3n0I0ruyecKoe
JeCTBUE METaHoJa U 9TaHOJa Ha OPTaHU3M YelloBeKa. DTHJICHIJIMKOIb U TIUIEPUH KaK MpPeICTaBUTENN
MpEeNebHBIX MHOIOATOMHBIX CHHUPTOB. KauecTBeHHas peakuuss Ha MHOTOaTOMHBIE CIIMPTH U €€
NpUMEHEHUE Uil paclo3HaBaHUs TJIULEPUHA B COCTAaBE KOCMETHYECKHX cpeAcTB. IIpakrmyeckoe
NPUMEHEHUE STUJICHTIUKOIS U TIIULEPUHA.
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®enon. CtpoeHue Moiekynbl (eHona. Bzaumuoe enusnue amomose 6 Moaekyie geHnoua.
Xumuueckue ceolicmea: @3aumooeticmeue ¢ Hampuem, 2UOpoKcuoom Hampus, opomom. IlpumeHenue
dhenomna.

Anpnerunpl. Mertanane (dopmanbaeru) M dTaHalb (aumeTanbIeruj) Kak MpelcTaBUTENn
MpeaeTbHbIX albaeruioB. KauecTBeHHbIE peakiuu Ha KapOOHWIBHYIO TPyNmy (peakuus «cepeOpsHoro
3epkajnay, B3aumoaeictTeue ¢ runpokcugom meau (1) m ux npumenenue 1y oOHapyKEHUS MPEaETbHBIX
aTbJACTHUAOB B  TPOMBIIUJIEHHBIX CTOYHBIX BOAAX. T[OKCHYHOCTh anbAerugoB. I[IpuMeHneHue
dbopmanpaeruia u aleTanbaerua.

KapOoHoBbIe KHCIOTBI. YKCYCHasi KHCIOTa KakK MPEACTABUTENb MPEAeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA (HAa MpUMEpe YKCYCHOM KUCJIOTHI): PEaKIUH C METaJJIaMH,
OCHOBHBIMH OKCHIaMH, OCHOBAaHUSIMU W COJIIMH KaK IOJTBEP)KICHUE CXOJICTBA C HEOPTaHWYECKHUMH
kucinoramu. Peakmnus stepudukanum kak crmocod momydeHus cinoxHbX dpupos. [I[pumenenne ykcycHoi
kucinothl. [IpencraBiaeHre o BHICIINX KapOOHOBBIX KHCIIOTAX.

Cnoxubie 3¢upbl u Kupbl. CroxkHbie dQUpHl KaK MPOAYKTHl B3aUMOJEHCTBUS KapOOHOBBIX
KHCJIOT co cnupTramu. [IpuMeHeHne cnoXHbIX 3QUPOB B MUIIEBON U Map()rOMEpHON MPOMBIIIIEHHOCTH.
XKupsl kKak cioxxHbIe d(DHUPHI TIUIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT. PacTuTenbHbIe W KUBOTHBIC
KUPBI, X cocTaB. Paco3HaBaHne pacTUTEIbHBIX KUPOB HAa OCHOBAHHMH MX HEMPEIEIBHOr0 XapaKTepa.
[Ipumenenue xupoB. [ MAPOIN3 MIIM OMBUIEHHE XHPOB KaK CII0CO0 MPOMBIIICHHOTO TTOJIYYEeHUS COJICH
BBICIIIHX KapOOHOBBIX KUCIOT. MBUTA KaK COJM BBICIINX KapOOHOBBIX KUCIOT. Molomue CBOHCTBa Mbla.

VYraesonael. Knaccudurkanust yrieBomoB. Haxoxnenwe yrieBomoB B mpupoje. [ moko3za Kak
anpaerugocnupt. bpoxenue rmokossl. Caxaposza. [uodponuz caxaposzwi. Kpaxman u nemioigo3a Kak
OMOJIOTHYECKUE TTOIUMEPHI. XUMHYECKHE CBOMCTBA KpaxMalia M IEJUTI0JIO3b (THAPOIN3, KaueCTBEHHA
peakius ¢ WoJ0M Ha KpaxMall M €€ MPUMEHEHHE Jisg OOHapyKEHUsI Kpaxmaia B MPOAYKTaX MHUTAHUSA).
[Ipumenenue n O6uonoruyeckas ponb yriaeBoaoB. [loHATHe 00 MCKYCCTBEHHBIX BOJOKHAX Ha NpUMepe
areTaTHOT O BOJIOKHA.

Wnentudukanus OpraHMYEeCKUX COCNWHEHHMH. [enemuueckas c643b MedcOy KIACCAMU
opeanudeckux coeouneHuti. TUNIBI XUMUYECKUX PEAKIUN B OPTaHMYECKON XUMHUH.

AmvuHoOkucnoTel u Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aMdoTepHbIe
opranndeckue coenuHeHus. llemtuaHas cBsi3p. buomormdeckoe 3HaueHue o-aMHHOKHCIOT. OOmacTu
NpUMEHEHUs aMHUHOKHCIOT. benku kak npupogneie Oumomonumepbl. CoctaB M CTpoeHHE OEIKOB.
XuMHuuecKkre CcBoWcTBa O€NnKkoB: ruaponu3, AeHaTypauus. OOHapyXeHHEe OEIKOB MNpHU IOMOIIA
KaueCTBeHHBIX (LBETHBIX) peakuuid. [IpeBpameHuss OenKOoB NHHUIIM B OpraHui3Me. buomormdeckue
GbyHKIIUHA OCTIKOB.

JemMoHcTpanuu

OO0pa3ipl OpraHMvYecKuX BEHIECTB U MaTEpPUAIIOB.

Mopenu MOJIEKyJl OpraHMYEeCKUX BEUIECTB.

OTHoOIIEHHE aJIKaHOB K KHCJIOTaM, IIeJI04aM, pacTBOPY IepMaHraHaTa Kajius 1 OpOMHOM BoJe.

Mopenn MoOneKyl TOMOJIOTOB W u30oMepoB. [lomydeHue amermsieHa KapOHMAHBIM CHOCOOOM.
B3auMozeiicTBre ameTriieHa ¢ pacTBOPOM NepMaHTraHaTa Kalus 1 OpoMHOil Booii. [ openne areTuneHa.
PaznoxeHue kayyyka Nnpu HarpeBaHWU U MCHBITAHHE MPOAYKTOB pa3iokeHus. M3roroBienue monenei
MOJIEKYJI TOMOJIOTOB W H30MepoB. llomydeHue amerusieHa kKapOugHbIM crocoOom. B3aummoneictBue
alleTWICHa C pAacTBOPOM MepMaHraHaTa Kanus U OpomHOW Bomol. ['openue anermnena. Pasmoxenue
KaydyKa Ipy HarpeBaHUU U UCHBITAHUE MPOIYKTOB Pa3JIOKECHUSI.

Ben3on kak pactBoputenb, ropeHue Oenzona. OTHomieHHMe OeH30la K OpOMHOH BOIE W PacTBOPY
nepMaHranara kaiaus. OKHCIeHHEe TOIyoa.

PactBopeHue B ameToHe pa3IUYHbIX OPraHUYECKHX BEIIECTB.

OO0pa31bl MOIOMINX U YUCTALIUX CPEICTB.

OO6pa31bl m1acTMacc, CAHTETUYECKUX KayuyKOB U CUHTETUYECKUX BOJIOKOH.

JlaGopaTopHbIe ONBITHI

N3roroBienune Mmoneneit MoJIeKy yrieBoJ0POA0B U TaloreHONpOU3BOJHbIX.

O3HakomiieHHE ¢ 00pa3liaMu NpOAYKTOB HedTenepepadoTKu.

OkucrieHue 3TaHoNIa OKCU0M Menu. PacTBopeHue riuieprHa B Bojae. Peakius riauuepuHa c
rugpokcuioMm meau (I11). Xumuyeckue cBoiicTBa peHona.
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[lonydyenue »sTaHals OKHCJIEHHEM »JTaHola. B3aummonelicTBue MeTaHals (dTaHANI) C aMMHUAYHBIM
pactBopoM okcupa cepedpa(l) m ruapokcuaa meau(ll).

OxucneHue 3TaHais F’UAPOKCUIOM MEH.

PacTBOpUMOCTB XKHPOB, J0KA3aTEIbCTBO UX HENPENEIbHOIO XapakTepa, oMblIeHue kupoB. CpaBHEeHUE
CBOMCTB MbLJIa U CHHTETHYECKUX MOIOIINX CPEJICTB.

B3aumoneiicteue riaoko3sl ¢ ruapokcuaom meau(ll). BzammoneidicTBHE TIIOKO3BI C aMMHAYHBIM
pactBopoM okcuna cepedpa(l). BzaumonelictBue caxapo3sl ¢ THAPOKCUIOM Kanblius. Bzaumopeiicteue
Kpaxmana ¢ uogoMm. I'maponus kpaxmana. O3HakoMmiIeHHE ¢ 00pa3liaMu NMPUPOAHBIX U MCKYCCTBEHHBIX
BOJIOKOH.

[IBeTHbIE peakuu Ha OENKH.

CBoiicTBa KanpoHa.

IIpakTH4eckue padboThbl

[IpakTuyeckas padota 1. [lomyuenne sTuIEHA U OMBITH C HAM.

IIpaktrnueckas padora 2. [lonyueHnue u cBoiicTBa KapOOHOBBIX KHUCIIOT.

IIpaktnueckas padora 3. Pemenne skciepuMeHTaIbHBIX 3a/1a4 Ha MOJIy4YeHUE U PACIIO3HABAHHE
OpPraHMYEeCKUX BEIIECTB.

IIpakTnueckas padora 4. Pacnmo3HaBanue miacTMacc 1 BOJOKOH.

B pe3yabTaTte u3yueHusi pa3iesa yyamuecs 10 kiacca Hayyartcs:

— pacKpbIBaTh Ha IPUMEPAX MMOJOKEHUSI TEOPUU XUMUUECKOro cTpoeHuss A.M. byrieposa;

— OOBSCHATH NMPUYMHBI MHOT00Opa3us BEIIECTB HAa OCHOBE OONIMX MpEICTaBIeHWNH 00 WX cOcTaBe
CTPOEHUH;

— IPUMEHSTh NMPaBUJIa CUCTEMATUYECKOW MEXIYHApPOIHOH HOMEHKJIATYpPHl KaK CpeIcTBa Pa3IMuCHHUS U
UJCHTU(UKAIIMN BEIIECTB MO UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJICKYJSIDHBIE W CTPYKTYpHBIE (OPMYJIBl OPTaHMYECKHX BEIIECTB KaK HOCHTENEH
nH(popManUu O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX M MPHUHAIJIEKHOCTH K OINPEICICHHOMY KJaccy
COCOUHCHUH,

— XapaKTepHU30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBYy, CTPOCHHMI0 M CBOICTBaM, YCTaHaBJIMBATh
IIPUYNHHO-CIIEICTBEHHBIE CBSA3U MEXKJy JaHHBIMH XapaKTEPUCTHUKAMU BEIIECTBA;

— IIPUBOJIUTHh IPUMEPBl XMMUUYECKUX PpEAKLIMH, PAaCKpBIBAIOLNIUX XapaKTEpPHbIE CBOMCTBA THUIMYHBIX
MpeACTaBUTENEH KIAaCCOB OPTaHMYECKUX BEIIECTB C LEIbI0 UX WACHTU(UKAIUU U OOBACHEHHS 00IacTH
NIPUMEHEHUS;

— UCIOJIb30BaTh 3HAHHUS O COCTAaBE, CTPOCHUM M XMMHUUYECKHX CBOHCTBaxX BEWIECTB JuIsi 0€30MacHOro
IIPUMEHEHUS B IPAKTUYECKON JeATEIbHOCTH;

— IPUBOJAUTH NMPUMEPHI MPAKTUIECKOr'0 UCIOJIB30BAHUS MPOAYKTOB MepepaboTKi HEYTHU U MPUPOJHOTO
rasa, BBICOKOMOJIEKYJISPHBIX COEJAMHEHUH (IMOJMUATHIIEHA, CHHTETHUYECKOrOo KaydyKa, aleTaTHOro
BOJIOKHA);

— IPOBOJUTH ONBITHl O PACHO3HABAHUIO OPraHMYECKUX BELIECTB: IJIMLEPHHA, YKCYCHOH KHCIOTHI,
HETpeeNbHBIX KUPOB, MIIOKO3bI, KpaxMaiia, O€JIKOB — B COCTaBE€ MUILEBLIX NPOAYKTOB U KOCMETHYECKHUX
CPEACTB;

— BIAACTh MpaBUIAMHU M IpHeMaMu 0e30macHoi paboThl ¢ XUMHUUYECKUMH BEIeCTBAMU U JIa00paTOpHBIM
o0opyaoBaHUEM;

— OCYUIECTBIISATh MOMCK XMMHYECKONH MH(POpMALHMH IO HAa3BaHWUIM, HIEHTU(HKATOpaMm, CTPYKTYPHBIM
(dbopmynaM BeIIeCTB;

— KpUTUYECKH OIICHUBATh W HWHTEPHPETHPOBATH XUMHUYECKYI0 HH(OpPMALUIO, COJAEPHKAIIYIOCS B
COOOIICHHSAX CPENCTB MaccoBOM MHpopMmanuu, pecypcax MHTepHeTa, HAYYHO-TIOMYISAPHBIX CTAaThIX C
TOYKHM 3pEHHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISX BBIABJICHUS OIIMOOYHBIX CYXIECHHUH U
bopmupoBaHus COOCTBEHHOW MO3UIUY;

— IPEACTABIIATH IyTU peUIeHus ri100albHbIX NPOOJIEM, CTOSLIUX MEPE] YEI0BEUECTBOM: IKOIOTNYECKHUX,
9HEPIreTUUECKUX, ChIPbEBBIX, U POJIb XUMUU B PELIEHUHU ITUX NMPOOIEM.

B pesynomame usyuenus pazoena yuawgueca 10 knacca nosyuam 603M0MHCHOCHIb HAYUUMBCA:

— ULTIOCMPUPOBAMb HA NPUMEPAx CMAHOGIeHUEe U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCIOPUYECKUX DIMANAX ee pa3eumusi;
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— UCHOIb3068AMb MEMOObl HAY4YHO20 NO3HAHRUA NPU 6bINOJIHEHUU NPOEKMOE U y’i€6H0 -UCCe0068amelb CKUX
3a0ay no U3yuyeruro C’GOZZCWZ@, cnocobos NnoJIy4eHus u pacno3HasaHusd opeanudeckKux eeulecmae,
—ycmarhaeaueanb ceHeEmu4eCcKyro C63b MleCdy Kilaccamu opearudeckKux eeujecnie 07151 000CHOBAHUS
npuHuunuaﬂbuoﬁ 6O3MONCHOCMU NOJYHUEHUA OPSAHUUYECKUX CcoeOuHeHull 3a0aHH020 COCMAa8a U cCmpoeHrus;

11 KJIACC. 34 YACA

Biok 1. Teopernueckne ocHOBbI XuMHH. 31 yac.
Paszpnea 1. Teopernueckue ocHOBBI XuMHuH. 31 yac.
OcHOBHBIE COAEPKATENbHbBIE JIMHUH.

Crpoenne BemiectBa. CoBpeMEHHas MOJEIb CTPOEHUsI aToMa. OJEKTPOHHas KOH(UIypauus
aroma. OcHogHOe U 6030ydcOeHHble cocmosanus amomos. Kitaccubukanuss XUMHIECKUX 3JIEMEHTOB (S-, P,
d-anementbr). OCOOEHHOCTH CTPOCHHS YHEPTETHUECKUX ypoBHElH atomoB d-anmemenTtoB. [lepuoanueckas
cucreMa xummnieckux sneMenToB .M. Menneneea. ®usznueckui cmbici [lepuoguueckoro 3akona J[.U.
MenneneeBa. IIpuyuHBl U 3aKOHOMEPHOCTHM H3MEHEHHSI CBOMCTB 3JIEMEHTOB U HMX COCAMHEHUN IO
nepuojaM W Tpynnam. DJIEKTPOHHas MNPUPOJA XUMUYECKOW CBS3U. DJIEKTPOOTPUIATENBHOCTh. Buibl
XUMHYECKON CBsI3W (KOBAJIGHTHAs, HWOHHAs, MeTaJJInueckas, BOJOPOAHAs) M MEXaHM3MBI €€
oOpazoBanus. Kpucmannuueckue u amopguuvle sewpecmea. Tunvl KpucmaiiuiecKkux peuiemox (amomuas,
MOJNeKYNAPHAA, UOHHAA, Memaniiudyeckas). 3asucumocms Quaudeckux ceoucme eewecmea om mund
Kpucmaniudeckou pewtemku. IIpuanabl MHOr000pa3us BEIIeCTB.

XuMuueckne peakuuu. l'oMoreHHsle M TeTeporeHHele peaknuu. CKOpPOCTh peakiuu, ee
3aBHCUMOCTH OT Pa3JIMUHBIX (PAaKTOPOB: MIPHUPOABI pEarupyOINX BEIIECTB, KOHIIEHTPALUH Pearupyrommnx
BEIIECTB, TEMIEPaTyphl, IUIOHNIAAM PEaKUMOHHONH TIOBEPXHOCTH, HAJIM4Ms Karaiu3artopa. Poib
KaTaau3aTopoB B MPHUPOAE U TMPOMBIIIJIEHHOM Mpou3BoAcTBe. OOpaTUMOCTh peakiuil. XHMHUYECKOe
paBHOBECHE M €r0 CMEIIEHHE IOJA JCHCTBHEM pPa3IUYHBIX (AKTOPOB (KOHLEHTpALMs pear eHTOB WIIU
NPOAYKTOB pEAaKLUHH, IABIECHHE, TEMIlepaTypa) A CO3JaHHUS ONTHUMAIbHBIX YCIOBUH IPOTEKAHUS
XUMHYECKUX MpoueccoB. Jucnepcuvie cucmemvl. [lonamue o xoanoudax (30au, eeau). Hcmunnvlie
pacmeopysi. Peakuuu B pacTBOpax 3JIEKTPOJMTOB. pH pacTBOpa KakK IOKAa3aTelb KHCIOTHOCTU CPEJBbI.
l'upponus comeil. 3HadeHwe THUApoOM3a B OHMOJOTHYECKHMX OOMEHHBIX mpomeccax. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE pEaKUUHU B MPUPOAE, NPOU3BOJACTBEHHBIX IpoLEccCaX U KU3HEAEATEIbHOCTH
opranu3MoB. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB INIABHBIX U
NOOOYHBIX MOATPYNH (Meab, jKeJIe30) U HEeMETaJJIOB: BOAOPOJA, KHCIOPOJa, TaJOreHOB, CEephl, a30Ta,
dochopa, yrmepona, kpemHus. Kopposusi MeTamsioB: BUIbI KOPPO3UH, CIIOCOOBI 3alIUTHl METAJJIOB OT
KOpPPO3UH. DNeKmpoau3 pacmeopos u pacniagos. llpumenenue 31eKkmpoau3a ¢ npoMvlulIeHHOCMU.

B pe3yabTaTe u3ydeHus pasjesia yuyamuecs 11 kiacca Hayuyares:

— moHuMaTth pusmdeckuit cmpica [lepuonnueckoro 3akona .M. MenaeneeBa u Ha €ro OCHOBE OOBSCHSTH
3aBUCUMOCTh CBOWCTB XHUMHYECKHUX OJEMEHTOB M OOpPAa30BAHHBIX HMMH BELIECTB OT JJIEKTPOHHOTO
CTPOEHUS aTOMOB;

— IPUBOJUTHh MPUMEPBl XMUMUUYECKUX PEAKLUHM, PACKpPBIBAIOIIUX XapaKTEpHbIE CBOMCTBA THIHUYHBIX
MpEACTaBUTENEH KIacCOB OPTaHMYECKUX BEIIECTB C LENIbI0 WX UIACHTU(HUKAIUU U OOBACHEHHS 00JacTH
MPUMEHEHUS;

— IPOTHO3UPOBATh BO3MOKHOCTh NPOTEKAHMS XMMHUYECKHX pPEaKIUid Ha OCHOBE 3HAHUW O THUHAX
XUMUUYECKOH CBSI3M B MOJIEKYJIaX PEareéHTOB U UX PEaKLMOHHON cOCOOHOCTH;

— BIQJCTh MPaBUIAMHU U IIpHeMaMu 0e30macHoi paboThl ¢ XUMUUYECKUMH BEIlECTBAMU M JIa00paTOPHBIM
o0opyaoBaHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIuu U CMEIIEHUs XMMHUUYECKOI0 PaBHOBECHS
OT pa3IMYHBIX (DAKTOPOB C IEIBIO ONPEEICHUs ONTUMAIBHBIX YCIOBHH MPOTEKAHUS XUMHYECKUX
MPOLIECCOB;

— IPUBOJUTDH MPUMEPHI THAPOIU3A COJIEH B MOBCEAHEBHOM )KM3HH YEJIOBEKA;

— NPUBOJUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI B MPUPOJE, IPOU3BOACTBEHHBIX
IpoLeccax U KU3HEAEATEIbHOCTH OPTaHU3MOB;

— NPUBOJUTH MIPUMEPHI XUMUUECKUX PEAKIU, paCKPBhIBAIOIINX 00IIMe XUMUYECKIE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB U HEMETAJJIOB.

B pesynomame usyuenus pazoena yuawgueca 11 knacca noiyuam 603M0HCHOCHb HAYUUMbCA:
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— UCNONIb308aMb MEMOObl HAYYHO20 NO3HAHUSA NPU bINOJHEHUU NPOEKMO8 U Y4eOHO -UCCIe008am eNb CKUX
3a0ay4 no u3y4yeHulo ceouUCcmea, Cnocob08 NOAY4enus U pacno3HaeaHus OpeaHU4ecKux 6euecms;

— 00vAcHAmMb Npupoody U cnocodbl 00paA308aAHUS XUMUUECKOU CEA3U. KOBALEHMHOU (NONAPHOIU,
HEnoAAPHOIL), UOHHOU, MEMANTUYECKOU, 00OPOOHOU — C Yeablio OnpedeNeHUs XUMU4ecKkou aKkmugHocmu
sewjecms;

Buok 2. Xumusi U )KU3Hb.

Pa3gena 2. Xumus M Ku3Hb. 3 4aca

OcHOBHBIE COAEPKATENbHbIEC JIUHUH.

Hayuynple Metonpl mno3HaHus B XuMuUU. HMcTouHuku xumudeckod wuHpopmanuu. I[lomck
uHpopManuu 1O Ha3BaHUAM, HACHTU(UKATOpAM, CTPYKTYpHBIM ¢opmyiraMm. MopaenupoBaHue
XUMHYECKUX IPOLIECCOB U SIBICHUMN, XUMUYECKULl AHANU3 U CUHME3 KAK METOJ[bl HAYYHOT O TO3HAHUS.

Xumuss u 37g0poBhe. JlekapcTBa, (epMeHTH, BHTaMUHBI, TOPMOHBI, MHHEPaJIbHBIC BOJIBI.
[IpobGiiemsbl, CBA3aHHBIE C MPUMEHEHHUEM JICKAPCTBEHHBIX IpenapaToB. BpeaHbie mpuBBIYKH U (HAKTOPHI,
paspymampmnme 310poBbe (KypeHue, ymnoTpeOJeHHWe alKorojs, HapkoMmaHwus). PanmonanbHOE
nutanue. [Huwesvie 0obasku. OcHOB8bL NUULEBOU XUMUL.

XuMHus B TOBCEIHEBHOW >KM3HHU. Moromme u uucTsaume cpenacrsa. Cpedcmea 60pvbObl ¢
ObLIMOBLIMU HACEKOMBIMU: penenieHmyl, uncekmuyuovl. CpeacTBa JUYHONM THMTMEHBI U KOCMETHKH.
IIpaBuna GezomacHoOW pabOTHI C €AKUMH, TOPIOUYNMH U TOKCHYHBIMU BELIECTBAMHU, CPEICTBAMH O BITOBOU
XUMUH.

XUMHUSI U CeNbCKOE XO035AHCTBO. MUHEpalbHBIE U OpraHnyeckue ympoOpenus. Cpencra 3aIliuThI
pacTeHU.

XumMus U 3Hepretuka. [IpuponHble HCTOYHUKHM YIJIEBOXOpPONOB. [IpupomHbBIi M IONYTHBIN
HeTsSHOW ra3pl, UX COCTaB M Hcmonb3oBaHue. CoctaB HepTn M ee mepepadborka. HedrenmpomaykTsr.
OxrtanoBoe yucio 6eHsnHa. OxpaHa OKpykaromei cpeasl npu HedTenepepadoTKe U TPAHCIIOPTUPOBKE
He(TenpoAyKTOB. AJIbTEpHATUBHBIC HCTOYHUKH YHEPTUU.

Xumus B crpoutenberBe. LlemenT. beton. [Togbop onTUManbHBIX CTPOUTEIHHBIX MAaTEpUAIOB B
MPAKTUYECKON 1ESTEIbHOCTH YEJIOBEKA.

XHUMHSA U 9KOJOTusA. XMMUUYECKOE 3arpsA3HEHNE OKPYXKaroUled cpelbl U ero nociuencreusd. Oxpana
rugpocdepsl, ToUBbI, aTMOChepsl, GIOPHI U hayHBl OT XUMHUYECKOTO 3arpsi3HCHUS.

B pe3yabTaTe u3ydeHus pasjesia yuyamuecs 11 kiacca Hayuyares:

— packpbIBaTh Ha MPUMEPAxX POJIb XUMHUH B (POPMUPOBAHMHN COBPEMEHHON HAay4YHOW KapTHHBI MHUpA U B
MPAKTUYECKON EeSATEIbHOCTH YEI0BEKA;

— IEMOHCTPHUPOBATh HA IPUMEPaX B3aUMOCBA3b MEXKIY XUMHEH U IPYTUMH €CTECTBEHHBIMU HayKaMH;

— MIPOBOAMTH PacueThl HAa HaXO0KJIEHUE MOJEKYISAPHOH (HOpMYIIBl YIIeBOAOPOAA IO MPOLYKTaM CrOpaHus
U 10 €r0 OTHOCHUTENBHOM MJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHUX B €r0 COCTAB;

— BJIaJIETh TpaBUjaMu O0€30MacHOro OOpameHHusl ¢ €AKUMHU, TOPIOYUMU M TOKCHYHBIMU BEIIECTBAMH,
CpeACTBaMU OBITOBOM XUMHHU;

— KPUTHYECKH OLEHHBAaTh W HWHTEPNPETUPOBATh XUMHUYECKYI0 HH(GOpPMAIUIO, COACpXKALIYIOCS B
COOOIICHHSAX CPENCTB MaccoBOM MHpopMmanuu, pecypcax MHTepHeTa, HAYYHO-TIOMYJSPHBIX CTAaThIX C
TOYKHM 3pEHHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJSIX BBIABJICHUS OIIMOOYHBIX CYXIECHHUH U
¢dbopmupoBaHus COOCTBEHHOW MO3UIUY;

— MPEACTAaBIATh NYTH peLIEHHUs TJI00aJbHBIX MPOOJIEM, CTOSIIUX MEPE] YETOBEUECTBOM: IKOJIOTUYECKHUX,
JSHEPreTUYECKUX, CHIPbEBBIX, U POJIb XUMHH B PEIIEHUHU ITUX MPOOIEM.

B pezynemame usyuenusn pazoena yuaujuecsa noayuam 603MOHCHOCHb HAYUUMbCA:

— UCNONIL3068AMb MEMOObL HAYYHO20 NO3HAHUS NPU bINOJHEHUU NPOEKMO8 U Y4eOHO-UCCTe008aAMeNbCKUX
3a0a4 no U3YYeHUI0 C8OUCME, CHOCOO08 NOLYUeHUA U PACNO3HABAHUSL OP2AHUYECKUX GeUeCE;

— YCManasiueams 83auMOoC8A3U Mexcoy pakmamu u meopueu, NPUYUHOLU U C1e0Cmeuem npu aHaiuze
npobIemMHbLX cumyayuti u 000CHOBAHUU NPUHUMAEMBIX PEULeHUTl HA OCHO8€E XUMUYECKUX 3HAHULL



TEMATHYECKOE IILTAHUPOBAHME C ONPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTHU YUYAIIIUXCS

HaumenoBanue Komn Coneprxanue yueOHOro Ipeamera OcHOBHBIE BH/IBI YUEOHOU NEATEIbHOCTH yJalluXcs
pasiesnoB, TeM “e(C)TB
JacoB
10 xiacc. 34 yaca
Biok 1. OcCHOBBI OpraHM4ecKoOi XHMHHU
Paznen 1. OcHOBBI 34 | Teopus cTpoeHus opraHnyeckux coeauHeHuit. [Ipupona OOBICHATS, no4yemMy OpraHUYECKYIO0 XUMHIO

OpraHuvecKou
XUMHHU.

XUMHUYECKUX CBA3EH.

[Ipeamer opraHudeckoil XHWMHHU.
CTPOEHUSI OPraHNYECKUX BEIECTB.
OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHYECKOTO CTPOCHHS
opranunueckux coequnenniit A.M. bytneposa.

CocTosiHHE 3EKTPOHOB B aTOME. DJIEKTPOHHAS MPUPOaa
XUMHUYECKUX CBSI3€M B OPraHUYECKUX COCTUHECHUSX.
Knaccudukanns coennHEHNI OpraHn4ecKux.
JdemoncTpanmnu. OOpa3npl  OPraHMYECKHX  BEIIECTB U
MatepHasoB. Mozaenu MoJIeKyl OpraHM4EeCKUX BEIECTB.
YrieBonopoasl.

OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.
[l'omonoru u n3omeprl anKaHOB.

MeraH — npencTaBUTENb AIKAHOB.

JdemoncTpanuu. OTHOILIEHHE  AJIKAHOB K  KHCJIOTaM,
1ie104aM pacTBOPY ME€pMaHraHaTa Kajius 1 OpoMHOI BoJe.
JlabopaTopHbIid onbIT. MI3roToBieHne Mojieiel MOJIeKyI
yIJIEBOAOPOO0B.

[uknoankaHbl- CTpOEHHE U HOMEHKIAaTypa. ['oMonoru u
n3omepsbl. Crenuduka CBOWCTB.

HenpenenbHblie yrneBonopoabl. AJIKEHbI: CTPOEHHUE MOJIEKY,
rOMOJIOTHS U U30MEpHUsl

AnKaaueHBbl.

ALETHJIEH U €ro TOMOJIOTH.

JdeMoHcTpanuu. Moaenu MoJIeKyJl TOMOJIOTOB U U30MEpOB.
[Tonyuenue aleTUJICHA KapOuTHBIM croco0oMm.

Teopuss XUMHUYECKOTO

BBIJICJINIIN B OT/ACIBHBIN pa3aen xuMuu. Paznuuate
OCHOBHBIE TUIIBI YTJIEPOJAHOTO CKEJIEeTa, TOMOJIOTH H
nzomMepsl. OnpenensTh MPUHAIEKHOCTh BEIIECTBA K
TOMY MJIM HHOMY KJIAcCy IO CTPYKTYpHOHU hopmyie u
MPUHINIH KJaccupukanuu coeanHeHni. OObsICHITH
CTPOEHUE MOJIEKYJI aJIKaHOB. OTIMYaTh FOMOJIOTH OT
n3oMepoB. HazpIiBaTh ankaHBbl MO MEXAYHAPOTHOU
HOMeHKJIaType. CocTaBIsATh ypaBHEHHSI XMMUUYECKHUX
peaxkIurii, XapakKTEpU3yINX XUMHUYECKHE CBOWCTBA U
nonydyeHue meraHa. HazpiBath 001aCTH IPUMEHEHHUS.
Pemate pacuéTHbIie 3a1aun Ha BBIBOI (DOPMYJITBI
OpPraHUY€eCKOro BEUIECTBA.

OOBCHATH  CTPOEHHUE  MOJIEKYNl  IIMKJIOAJIKAHOB.
Otanuate romosioru oT us3omepoB. HaszwiBaTh 1m0
MEKyHapOaHOMI HOMEHKJIaType. CocTtaBusTh

YpaBHEHUS XUMHYECKUX PEAKLIHUN IPUCOETUHEHUS.

OOBACHATP MPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJIbI
ATUJICHA Ha OCHOBE MPEACTABICHUI O THOpUAN3ALIUH.
N3o00paxarh CTpyKTypHBIE (OPMYINIBI AIKEHOB U MX
M30MEPOB, HAa3bIBaTh AJKEHbl IO MEXJAYHapOJIHOU

HOMEHKJIAType, COCTaBiIATh (OpPMYyJabl O  HUX
Ha3BAHUSM.
CocTaBisiTh  ypaBHEHUsSI XMMHUYECKUX  pEaKIui,

XapaKTCpU3yromux XHUMHYCCKUC CBOICTBa alKECHOB.
HonyanL OTHUIICH.
OOBIACHATD ONpOCTPAaHCTBCHHOC CTPOCHHUC MOJICKYJI




BzaumMopeiicTBue aineTuiieHa C pacTBOPOM IIepMaHraHaTa
Kanus u OpomHOI Bojmoi. ['openue anerunena. Pasznoxenue
Kay4dyka npu Harpe€BaHuun n HUCIIBITAHUC MMPpOAYKTOB
pasnoxeHusi. 3HaKOMCTBO ¢ 00pa3laMu Kay4yKoB.

bensoun u ero romonoru. CoiicTBa 0€H30J1a U €r0 TOMOJIOTOB.
Tonyon. Hzomepus 3amecmumerneii.

Jdemoncrpanun. benzon kak pactBopurens. l'openue
o6enzona. OTHomeHWEe OeH307a K OpPOMHON BOJE W PAcTBOPY
nepMmaHranara kaiaus. OKucieHHe Tolayoa.

[Ipupoanbie uCTOUHHMKM  yriaeBojgoponoB. Ilepepaborka
Hedtu. JIabopaTopusblii onbIT. O3HaKOMIIEHHE ¢ 00pa3aMu
MPONYKTOB HeTenepepadboTku

Kucnoponcoaepikamiue opraHnyecKie BEecTna.
OI[HoaTOMHBIe MpEACIbHBIC CIIMPTHI.
[Tonyyenue, XWMHUUYECKHME  CBOWCTBA W
OJIHOATOMHBIX MPEJICIbHBIX CHUPTOB.
MHOroatoMHbIE€ CHAPTHI.

@®eHonbl 1 apOMaTUYECKHUE CITUPTHI.
JlabopaTopuble onbIThbl. OKHCICHHE JTaHOIA OKCHIOM
menu (I1). PacTBopenue riuiepuHa B BOJAE M PEakIus ero C
rugpokcunom mean (I1). Xumudeckue cBoiicTBa eHona.
KapOonunbHble coeauHEHUsT — albJerHAbl U KETOHBHI.
CBolicTBa ¥ IpUMEHEHHE aabAeru10B. KapOOHOBBIE KHCIIOTHI.

IIPUMEHEHUE

XUMHUECKHE CBOMCTBA H NPpUMCHCHUC OJHOOCHOBHBIX
OpeacjabHbBIX Kap6OHOBBIX KHCJIOT.
IIEMOHCTpaIII/II/I. PaCTBOpeHI/Ie B allCTOHC PpPa3JIUYHbIX

OpraHUYECKUX BELIECTB.
JlaGopaTopHbie onbIThl. OKUCIIEHHE MeTaHaus (3TaHams)
okcuznoMm cepebpa(l). Oxucnenue MeraHans (dTaHaus)
ruapokcuaom meau (IT)

Crnoxuble d(UpHI.

Kupsl. Moromue cpeacraa.

JdemoncTpanun. O6pa3ibl MOIOUIUX U YUCTAIINX CPENICTB.
JlaGopaTopHble onbIThI. PacTBopuMOCTh KHUPOB,
JIOKa3aTeIbCTBO UX HENPEAEeIbHOr0 XapakTepa, OMBLICHHE

ankaaueHoB. W300paxkatb CTPYKTypHBIE (HOPMYIIBI
W30MEpOB,  Ha3bIBATh Mo  MEXIYHapOJHOH
HOMEHKJIAType, COCTaBIATH (QOPMYJNBl MO  UX
Ha3BaHUSIM.
CocTaBisiTb  ypaBHEHUS  XUMHYECKHX  pEaKIUM
aJIKaJUEHOB.

OOBsCHATH SP-TUOPUN3AIUI0 U TPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYJBI alleTHJIeHa, HAa3bIBaTh TOMOJIOTH
alleTHJIeHa [0 MEXJIYHapoJHOH HOMEHKJIAType,
COCTaBJISTh YPAaBHEHHS PEAKIMil, XapaKTepU3YIOIINX
XMMHYECKHE CBOWCTBA W TIIOJy4YCHHE AalleTHJICHA.
HaspiBate  obmactu  mpumeHeHus.  OOBACHATH
JJIEKTPOHHOE W NIPOCTPAHCTBEHHOE  CTPOCHHE
MOJIEKYJIbI O€H30I1a.

N3o00paxath CTpyKTypHYIO popmyny OeH3oira
OOBsCHATH, KaK CBOMCTBa OEH30J1a 00YCITOBICHBI
CTPOCHHEM €TI0 MOJIEKYJIBI.

CocTaBiiATh ypaBHEHHUs peakluil, XapaKTepU3yIO LIIUX
XMMHUYECKHE CBOICTBA OEH30J1a U €T0 MOJIYYeHHE.

XapakTepu3oBaTb COCTaB IMPUPOIHOIO Ta3a U
HOMYTHBIX HEPTSIHBIX Ta30B.
XapakTepru3oBaTh CIIOCOOBI IMepepaboTKu  HEPTH.

OOBSACHATH OTIINYNE OCH3WHA MPSIMOK MTEPErOHKH OT
KPEKUHT - OeH3uHa. Ha3piBaTh 00J1aCTH TPUMEHEHHSI

N3o06paxkarp  o0myr  (GopMyly  OIHOATOMHBIX
npefenbHbIX  cnupToB.  OOBICHATH  0Opa3zoBaHUE
BOJOPOJHOM CBSI3M U €€ BIUAHHNE HA PU3HUECKUE

cBoiictBa. CoCTaBIATh  CTPYKTYpHBIE  (OPMYIIBI

MU30MEPOB, Ha3bIBaTh CIUPTHI . COCTABIATh ypaBHEHUS
peaKkiuii, XapaKTepU3YIOIINX CBONCTBA CHUPTOB U UX
npuMeHeHue. XapakTepu3oBaTh (U3NOIOTUYECKOE
JeficTBUE MEeTaHoJIa U 3TaHoa.

CocTtaBasTe GOpMYJIbl MHOTOATOMHBIX CIIUPTOB, UX
NPUMEHSTH U MPOBOJUTH KAUECTBEHHYIO PEaKIUi0 Ha
MHOI'0aTOMHbBIE  CIUPTHI. HaspiBath obnactu




’kupoB. CpaBHEHHME CBOWCTB MblUIa U CHUHTETUYECKUX
MOIOIIMUX CPEACTB
Yraesogsl. ['noko3a. Onurocaxapusl. Caxaposa.

[Tonucaxapunsl. Kpaxmain. Lemronosa.

JlabopatopHble omnbITbl. CBOWCTBAa  IJIIOKO3BI  KakK
aJbJIeTUAOCIUPTA. B3aumonaeiictBue caxapo3sbl C
FHI[pOKCI/II[OM KaJIbI[Us. HpI/IFOTOBHCHI/IC KanMaHBHOI‘O

KJefcTepa U B3auMoJiecTBue ¢ onom. ['uaponus kpaxmana.
O3HakomiieHHe ¢ 00pa3laMu NMPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

A3zoTcozepixae OpraHnuecKre BemecTBa.
AMUHEBL.

AmuHokucnotsl. benku.

A3oTconepxamue reTepoLUKINYECKUE
HyxienHoBbBIE KHCITOTHI.

JlaGopaTopHblii onbIT. L[BeTHBIE peakny Ha OeTKu
XUMUS TOTUMEPOB.

Cunrernueckue noaumepsl. KoHaeHCalMOHHBIE TTOJIMMEPHI.
[IenommacTsl.

Opranuueckas XUMHs, Y€JI0BEK U IPUPOAA.
JdemoncTpanuu. O6pa3upel  miacTMacc,
Kay4yKOB U CUHTETUYECKUX BOJOKOH.
JlabopaTopHblii onbIT. CBOMCTBA KanpoHa.

COCTMHCHUA.

CHUHTCTHYCCKUX

NPUMEHEHUS
OOBSCHIT, 3aBUCHMOCTh CBOHCTB  (eHONIAa  OT
CTPOCHUSI MOJIEKYJIbI, B3aUMHOE BIMSHHE aTOMOB B
Mosiekylne Ha npumepe  ¢enHona.  CocTaBisATh
yYpaBHEHUS PEaKLUid, XapaKTEPUIYIOIHUX XUMHUYCCKUEC
CBOIICTBa U NpUMeEHeHUE (eHoa.

CocraBnsATh (GOpMyJIbl HM30MEPOB M TOMOJIOIOB
aNbJCTUIOB W HA3bIBaTh HX 10 MEXJIYHAPOJIHOU
HOMeHKJaType. [IpoBOAMTh KaueCTBEHHBIE PEAKIIMU
Ha anpaeruasl. CoCTaBIATH YypAaBHEHUS PpEAKLUH,
XapaKTepu3yIINX  CBOWCTBA W TNPUMEHEHHUE
aJIbJAETU/IOB.
CoctaBnsaTe (GOpMyIabl H30MEPOB U TOMOJIOIOB
KapOOHOBBIX  KHCJIOT M  Has3blBaTh  HUX IO
MEXyHAapOTHOU HOMEHKJIAType. CocraBnsTh
YpPaBHEHUS pEAKIHNI, XapaKTepU3YIOIUX CBONCTBA
KapOOHOBBIX KHCIOT. [lomydarb ©W  NPUMEHSTH
YKCYCHYIO KHCJIOTY. Ha3pIiBaTh 001aCcTH IpUMEHEHUS
CocTaBnsATh ypaBHEHHS peakuuil sTepudukanum.
OOBSACHATH OMOTOTHYECKYIO POJIb kupoB. CoOII01aTh
npaBmiia 6€30MacHOr0 0OpaIIeHus CO CPeCTBAaMHU
ObITOBOM XUMUHU. Ha3zpiBaTh 001aCTH TPUMECHEHUS
a¢upos.

OOBSACHAT,  OMOJIOTUYECKYIO  POJIb
[TpakTUyecku JOKa3bIBaTh HATHYHE YHKIIMOHATBHBIX
TPYII B MOJIEKYJIE ITIOKO3BI.

Ha3ssiBath obmacTu NpUMEHEHUS caxapo3bl.
CocCTaBnsATh ypaBHEHUS PEAKIHH, XapaKTEPU3YIOIIHX
cBoiicTBa caxapo3bl. COCTaBIATh YpaBHEHHUs peaKuid
TUAPOITH3a Kpaxmana u MOJIMKOHACHCAIIUU
MOHOcaxapuJ0B. [IpoBOINTh KaueCTBEHHYIO PEAKIUIO
Ha KpaxMman. HaspBaTh 005acTH TNpUMEHEHUS
YTJIEBOOB.

CocTaBnsTh ypaBHEHUS
XapaKTEePHU3YIOIIUX CBONCTBA aMHHOB.

TJIFOKO3BI.

peakiuii,




OOBCHATH 3aBUCUMOCTh CBOMCTB aMHUHOKHUCIOT OT
CTpOeHUsI HuX (YHKUMOHANbHBIX rpynn. Ha3seiBath
AMUHOKHUCIIOTBI M COCTaBJISITh YPAaBHEHUs pEakLui,
XapaKTepU3YIOIINX UX CBONCTBA.

OOBsCHATE OHOJIOrMYECKYI0 poJib OEIKOB M HX
npeBpameHuii B opraHusme. IIpoBoauTe unBEeTHBIE
peakiuu Ha OenKu.

3anuchiBaTh ypPaBHEHHUsI PEAKLUHUM MOJUMEPHU3ALUU.
3anuchIBaTh YPABHEHMS PEAaKLUN MOJUKOHICHCALUH.
Pacno3HaBaTh OpPraHMYeCKHE BEILIECTBA, HCIOIb3Ys
KauecTBeHHbIE peaknuu. Ha3zpiBaTh obnactu
IIPUMEHEHUS I10JUMEPOB

Uroro 34
11 kaace. 34 yaca
buok 1. Teoperuueckue ocHOBbI XuMuu. 31 yac
Paznmen 1. 31 | Ctpoenue BEIIECTBA. ITepmonnueckas cucrema. | [lepeuncnarp BaKHEWIIINE XapaKTEPUCTUKHU
Teopernyeckue DneKTpoHHbIE KOH(UTYpALIHH. XUMHUYECKOro 3JIeMEeHTa. 3amuchiBaTh TIpaduueckue

OCHOBBI XMUMHH

[Ieprnonnueckuii 3aK0H.

[Tpu4uHbBI 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJIEMEHTOB
U UX COEJJMHEHUU 10 MeproJaM U rpymniam

Bungel xumudeckoil cBs3u. MoHHaAs M KOBaJ€HTHAS CBS3b.
Merannuueckas cBs3b. BonopoagHas cBs3b.
Kpucrannunyeckue pemeTku.

[TprunHB MHOTOOOPA3HsI BEIIECTB.

JemoucTpanuu. Mojeny MOHHBIX, aTOMHBIX, MOJIEKYISIPHBIX
U METANNYECKUX KPUCTALINYECKUX peméTok. Moaenu
MOJIEKYJ U30MEPOB U TOMOJIOT OB
Knaccudukamms XHUMHUYECKHX
XUMUUYECKUX peakuunii. Karanus.
XUMHUYECKOE PABHOBECUE U YCIOBUS €0 CMEIICHUS.
JdemoncTpanuu. Pa3nuunbie TUIIBI XUMHUYECKUX PEAKIHH,
BHUJICOONBITHI IO OPraHUUYECKON XUMUU.
JlabopaTopHbiii  onbIT. M3yueHue BIUSHUS
(hakTOpOB HA CKOPOCTh XMMHYECKUX PEAKITUU
JucnepcHble CUCTEMBI.

peaKuui. CkopocThb

Pa3INYHBIX

SNEeKTpOHHBIE (QopMynBl S-, P- W d-DIEMEHTOB.
XapakTepru3oBartb 0COOCHHOCTH CTPOCHUS
JHEPreTUYecKuX  ypoBHeH aromax. CoCTaBJIAThH
rpaduuecKrue OJJICKTPOHHBIE (OPMYIBI, a TaKke
XapakTepu30BaTh IPHYUHBI M  3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB JJICMEHTOB

OOBSCHATHh MEXaHU3M 00pa30BaHUsI HOHHOU U
KOBAJICHTHOH CBSI3M U OCOOCHHOCTH (U3HUECKUX
CBOWMCTB HOHHBIX U KOBAJICHTHBIX COCJINHEHUH.
OOBsCHATh  MexaHu3M  00pa3oBaHHs  CBs3eH.
OOBSCHATH 3aBUCMMOCTH CBOMCTB BELIECTBA OT THUIIA
€ro Kpuctamandeckoil pemérku. OObACHATh TPUUHHBI
MHOroo0pasus BeuecTB. [lepedncisaTe MpU3HAKH, MO
KOTOPBIM KJIACCUDUIUPYIOT XUMUYECCKUE PEAKIIHH.
CocTaBnsATh  ypaBHEHHUs XHUMHUYECKHX  DPEaKIIH,
OTHOCAIIUXCS K ompenenéHHoMy Tuny. OOBICHATH
BIUSHUE PAa3IMYHBIX  (AKTOPOB HA  CKOPOCTH
XUMHUYECKON peaKInu, a Tak)Ke 3HaUuCHUE IIPUMECHEHUS




CnocoObl  BBIp@KEHHUST  KOHIEHTpPAIIMM  PAacTBOPOB.
I'maponus opraHM4ecKuX U HEOPraHUYECKUX COEIMHEHU M.
JlaGopaTopHble OnNbIThI. OIpeaeneHue peakuuu Cpeabl
YHUBEpCAJIbHBIM UHAUKaTOpoM. ['maponns coineir. Kopposus
METaJUIOB U €€ NMpeaynpexxaeHue. DIeKTPOIn3.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  MPOCTHIX
BCIICCTB — MECTAJIJIOB T'JIaBHBIX U IMOOOYHEIX noArpynmii.
OOmiasi xapakTepuCTUKAa M CHOCOOBI MONTYyUYECHHUS METAJIOB.
O0630p METAITNYECKUX PTIEMEHTOB.

Menp. [{unk. XKenezo. CriaBbl METAJLIOB.

Oxcuapl 1 TUAPOKCHU B METAILIOB.

Hdemoncrpanuu. OOpasmbsl METaUIOB W HX COETUHECHUH,
CIUIaBOB. B3ammoneicTBHe METAUIOB C  KHUCIOPOIOM,
KucioTamMu,  Bomod.  JlokasaTenabcTBO  am(OTepHOCTH
AJIOMHUHUSA W €ro THAPOKCHAA. B3ammoneicTBHEe MEOU H
xKejaeza ¢ KHCIOpPOJOM; B3aUMOJEHCTBHE MEIM U Keje3a C
KuCIoTaMu (cepHas, coisHas). B3amMopelicTBue OKCHIOB U
TUJIPOKCUIOB METAJUIOB ¢ KMciIoTamMu. HemeTasmnsl.

O630p HemeramnoB. CBOWCTBA M NMPUMEHEHHWE HEMETAIIOB:
BOJOpOJa, KHCIOpOJa, TajJoreHoB, cepbl, a3ora, (ocdopa,
yriiepoja, KpeMHHUs.

O0mast ~ XapakTepUCTHKAa  OKCHUAOB  HEMETAJIOB U
KHCJIOPOACOAEpKAUX KUCIOT. OKHUCIUTENbHBIE CBOMCTBA
CepHOM M a30THOM KuciaoT. BoaoponaHble coequHEHMs

HEMETAaJIOB.
'enernueckass CcBSI3b HEOPraHMYECKMX M OPraHUYECKUX
BEILIECTB.

JemoHcTpanum.

O6pa3upl HEMeTaNI0B. Mojenu KpUCTATUIMYECKUX PEIIETOK
anmasza u rpaduta. [lonyuyeHne amMmMuaka U XJIOpOBOJIOPOA,
pacTBOpeHHE HUX B BOJE, [J0Ka3aTEIbCTBO KHUCIOTHO-
OCHOBHBIX CBOWCTB 3THUX BEIIECTB.

KaTaJIu3aTOPOB U MHTMOUTOPOB Ha MPaKTHKE.
Onpenenars peakuio cpelibl pacTBOpPa COJIU B BOJE.
CocraBisaTh  ypaBHEHHS  peakuui TUpOIU3a
OpTraHUYECKUX u HEOPraHUYECKUX  BEILECTB.
CocraBusaTh ypaBHEHUS OKHUCJIUTENIbHO-
BOCCTAaHOBUTEIbHBIX peakuuil. OObACHATH BIEHUE
KOPPO3UH. OOBsACHATH MPUHITUITBI 3aIIHUTHI
METaUTUYECKUX U3JIeNIUIl OT KOPPO3HH.
HaspiBaTh  oOnacT  mpUMEHEHUs
CocTaBisiTb ~ CyMMapHble  yYpaBHEHUS
3JIEKTPOIU3a

XapaxkTepu3oBaTh OOIIME CBOWCTBA METAUIOB U
Pa3bACHATH UX HA OCHOBE IPEJICTABICHUN O CTPOCHUHU
aTOMOB  META/UIOB,  METANIMYECKOH  CBSI3M U
METaJUITNYECKOU KPUCTAJITHYECKON peméTKe.
WNmmrocTpupoBaTh NpUMEpaMH CHOCOOBI MOMYy4EHUS
MeTainoB. OOBICHATH 0COOEHHOCTH CTPOCHUS aTOMOB
XHUMHAYECKHX DJJIEMEHTOB b-rpynm mnepuoandeckoun
cuctemsl J[. 1. MenneneeBa. CocTaBisiTb ypaBHEHHUS
peakuuii, XapakTepU3YyIOIIUX CBONCTBA MENIH, KeIle3a.
OOBICHATh, KaK HM3MEHSIOTCS CBOWCTBA OKCHUIOB H
TUIPOKCUJIOB METAJJIOB. 3alUChbIBaTh ypaBHEHUS
XHUMHAYECKHX PEaKIUil, XapaKTepU3YIOMHUX CBOWCTBA
OKCHJIOB M THJIPOKCHJIOB METANIOB, a TaKxke
ASKCHEPUMEHTAIIBHO  JIOKa3blBaTh  HAJIMYME  ITUX
CBOWCTB. Pacmio3HaBaTh KaTMOHBI COJIEH C ITOMOIIBIO
KaueCTBEHHBIX PEAKLUM

XapakTepu3oBaTh 00ILIKME CBONCTBA HEMETANIOB U
Pa3bICHATH UX HAa OCHOBE MPEJCTABICHUM O CTPOECHUU
atoma. Ha3piBath 00s1acTH NpUMEHEHUS BaXKHEUILINX
HEMETAaJJIOB: BOJOPOJIa, KUCIOPO/a, FalOr€HOB, CEPHI,

3JEKTPOJIN3A.
peakiuii

asora, docdopa, yriepona, KpEMHHUS.
XapakTepu3oBaThb  CBOHCTBA  BBICIIMX  OKCHIOB
HEMETaJUIOB W KUCIOPOJICOJAEPkAIMX  KHUCIIOT,

COCTABJIATH YpaBHCHHUSA COOTBETCTBYIOIIUX peaKI_II/Iﬁ n




OOBSICHATP WX B CBETE IMpEJACTaBJICHUH 00
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIX
CocTaBisiTh YpaBHEHUS pPeaKLHil, XapaKTepU3yIOIIHX
OKHCJIUTENIbHbIE CBOWCTBA CEPHOM U a30THON KHCIIOT.
[IpakTH4yecKku pacro3HaBaTh BEIIECTBA C TTOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha aHUOHBI

BJok 2. XuMus ¥ KN3HL. 3 yaca

Paznen 2. 3 Hayunble MeTO/1bl TO3HAHUS XUMUH. Hcnonp30BaTh 3HAHHUI CBOMCTBAaxX BELIECTB A
XUMHUS U )KU3HD Xumus u 300posse. JIekapcersa. 6e30macHOro NIPUMEHECHUS B PAaKTUYECKOM
Xumust B ObITy. Motomue cpeinctBa. XHUMHS M CEIbCKOE | JIEATEIbHOCTH.
X034MCTBO. XMMHUSI U dHEpPreTuka. XuMus U crpoutenscTBo. | Cobmromate mpaBuia  Oe3omacHoil  paboOTBH  CO
XUMHS U KOJIOTHUA. cpencTBaMu OBITOBOM XMMUMU.
JdemouncTpannu. O6pa3nsl cpeacTB OBITOBOM XUMUH, OOBICHATH MPUIMHBI XUMHUUYECKOTO 3arpsI3HEHUS
WHCTPYKIUU 110 UX NPUMEHEHUIO BO3/1yXa, BOJOEMOB U IIOYB
Htoro | 34
Bcero | 68
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