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A30BCKOI'O PAMOHA

AHHOTanus K padoyeii mporpamme
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MyHununanbHoe OIKeTHOE 0011e00pa30BaTeIbHOE YUPEKICHUC
Kynemogsckas cpennss oOnieobpazoBarenbHas mkona Ne 16

Ha3Banue yyeOHOTr0
npeaMera, Kypca

Xumus

B cooTBeTcTBHH C
KaKHM HOPMATHBHBIM
AOKYMEHTOM
pa3padorana

DI'0OC CO0O-2022, @OIT COO

CocrTaBurteun

Cononkas T.A.

Cpok peanuzanum

Peanusyercsa 2 roga, ¢ 10 mo 11 knacc

KoaunuyecTBo 4acoB

Ha uzydenue kypca naercs 68 yacos

Ha JBa roja oOy4yeHus; u3 Hux 34

gaca (1 pa3 B Hepemo) B 10 kiacce u 34 gaca (1 pasza B Hemeno) B 11
KJacce.

eans

ajanrtanus oOy4yarouMxcs K YCIOBHSM JIMHAMUYHO pPa3BUBAIOLIETOCS
MUpa, GOPMUPOBAHNE UHTEUIEKTYAIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATHIO
IPaMOTHBIX PENICHUI B KOHKPETHBIX KU3HCHHBIX CUTYaIUIX, CBI3aHHBIX
C BEILIeCTBAMU U MX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIMIMXCS KIFOUEBBIX HABBIKOB (KITFOYCBBIX
KOMITETEHIINI), MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE ISl Pa3IMuHBIX
BHJIOB JICSITEIIHOCTHU: PEIIEHUs Po0ieM, TTONCKa, aHalin3a U 00paboTKu
nH(popMaIuy, HEOOXOAUMBIX NJIsi TPUOOPETEHUS OMbITA JACSITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHO€ MECTO B TMO3HAHUHM XHWMHUHU, a TaKkKe s
OLICHKH C TIO3UIIMH KOJIOTHYecKoi 0e30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB M XHUMHUYECKHX TMPOIIECCOB Ha OpPraHU3M YeJOBEKa U
MIPUPOJIHYIO CPENY;

pa3BUTHE  TIO3HABATEIbHBIX  WHTEPECOB,
TBOPUYECKUX CHOCOOHOCTEM oOyyaroumxcs:
CaMOCTOSITENTLHO TPUOOpPETaTh HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBUU
C OJKU3HEHHBIMH  TOTPEOHOCTSIMH, HUCIOJB30BaTh  COBPEMEHHBIE
MH(QOpPMAIIMOHHBIE TEXHOJIOTHMHM i TIOMCKAa M aHajlin3a Y4YeOHOU u
Hay4YHO-TIOMYJISIPHON MHGOPMAIIMN XUMHUECKOTO COJICPIKaHMUS;

I/IHTCJ'IJ'ICKTyaJ'II)HI)IX )41
CIIOCOOHOCTH

dbopMHUpOBaHHE ¥ pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATHBHOTO U
JIOTHYECKOTrO MBIIIJICHUS, HaOJII0TaTEILHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U TTPOBEEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YOexXJAEHHOCTH B TYyMaHUCTHUECKOMN
HAMpaBIIEHHOCTH XUMHH, €€ BaXHOW pPOJM B PEHICHUH TJIO0AIBbHBIX
nmpobJieM  PaHrOHAIBHOTO MIPUPOJIOTIOH30BAHUS, MTOTIOJTHEHMS




SHEPreTUYECKUX PECYpPCOB M COXPAaHEHHsS IPHPOTHOTO PABHOBECHS,
0CO3HaHMS HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHHS K IIPHPOJIE K CBOEMY
3JI0POBBIO, & TAK)KE IMPUOOPETEHHSI ONBITa MUCIIOIB30BAHUS TTOTyYCHHBIX
3HAHMUU JUTSI IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C
XUMUAYECKUMU SIBICHUSMH.

OcHoBHbIE pa3aesibl

10 xknacc (0a30Bblil yPOBEHb)

Pa3nea 1. Teopernyeckue 0OCHOBBI OpraHMUECKON XUMUU

1.1 IlpenmeTt opranuueckoi XuMuu. Teopus CTPOEHHUSI OPraHUYECKUX
coenunenuit A. M. byrieposa - 3 yaca

Pasznea 2. YrieBoaopoibl

2.1 IlpenenbHble YriieBOAOPOIbl — ajJKaHbl - 3 yaca

2.2 HenpeaenbHbIE YII€BOIOPO/IbI: AJIKEHBI, AJIKAJIUECHBI, aJIKUHBI - 5 4acOB
2.3 ApomaTtudeckue yriaeBoAopoabl - 2 yaca

2.4 IlpupoiHbIe HCTOUYHUKH YTIIEBOJIOPOIOB U UX MepepaboTka 2 yaca
Paznen 3. Kucnopoaconepskaiue opraHu4ecKue CoeAMHEHUs

3.1 Cnuptel. @enon - 3 yaca

3.2 Anmpaerunsl. Kapoonossie kuciaoThl. CiioskHbIE 3(DHUpPEI - 7 9aca

3.3 YraeBons! - 4 yaca

Paznen 4. A3zoTconepkaline OpraHnuecKiue COeTMHECHUS

4.1 Amusbl. AMUHOKHCIIOTHL. benku - 3 yaca

Paszpnen 5. BeicOKOMONEKyYIspHBIE COEAMHEHUS

5.1 IInacrmaccsl. Kayuyku. Bonokna - 2 gaca

11 kaacc (0a30BbIi YPOBEHbD)

Pazgen 1. TeopeTnueckue OCHOBBI XUMHUHU

1.1  Crpoenue aromos. [leproauueckuii 3akon u [lepuoanueckas
cucreMa xumuueckux snemenToB /. . Menzaeneesa - 3 yaca

1.2 Crpoenne BemecTBa. MHOTOOOpa3ue BemecTs — 4 yaca

1.3  Xwumuueckue peakuuu — 6 4acoB

Pasnen 2. Heopranudeckas Xxumus

2.1  Meramisl — 6 yaca

2.2  Hewmeramsl — 9 yaca

2.3 CBsi3p HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB — 2 yaca
Pasznea 3. Xumus u KU3Hb

3.1  Xwumwus v Ku3Hb - 4 yaca

DopMBbI TEKYILLET0
KOHTPOJIA

YcTHBI onpoc

[TuceMenHas camocTosTenbHas paboTa
TecroBble 3agaHust

[TpakTuueckas pabota

Kontponbnaas pabota




MYHUIUIIAJIBHOE BIOJKETHOE OBILIEOBPA3OBATEJBHOE YUPEXK/JEHUE
KYJIEINIOBCKAS CPEJTHSISI OBIIIEOBPABOBATEJIBHAS IIKOJIA Ne 16
A30BCKOI'O PAMOHA

PexoMeHn10BaHO M paCCMOTPEHO YTBEPXIEHO

K YTBEpKJIeHUIO Ha 3aceganuu MO yuurenen npukazom aupekropa MbOY
€CTECTBEHHO-HAYYHOTO IIUKJIa Kynemosckoi COILL Ne 16
npotokoa Ne 1 ot 25.08.2023 1. Ot «01» centsops 2023, Ne 99

PABOYASA TPOT'PAMMA

yueOHOro npeamera «Xumus. ba3oBbiil ypoBeHb)

YpoBeHb 00pa3oBaHUs: cpeaHee 001ee o0pa3oBaHme

11 ooyuarommxcst 10 kiacca

Yuurens:
Cononkas T.A. (ID 2736939)

c. Kyaemoska 2023



MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHU Ha YpPOBHE CpeaHero obimero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkona ot 29.12.2012 Ne 273-03 «O06 obpasoBanuu B Poccuiickoit ®denepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (elepanbHOil 00pa3oBaTeNbHON MPOTrpaMMbl CPEIHEro 00IIero
obpazoBanus (OOII COO), npeacraBieHHblx B DenepaabHOM TOCyIapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom KoHmenmuu mpenogaBaHusi Yy4eOHOro mpeaMera «XHMHSA» B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoit @enepannu, peaqn3yonmx OCHOBHbIE 00pa3oBaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX NOJIOKEeHHUH «CTparerun pa3BuTus Bocniutanus B Poccuiickont @enepannn Ha
nepuoa 110 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOZ0B K pa3pabOoTKe MporpaMmbl IO XUMHH, K ONPEIENICHUI0 OOLIeil cTpareruu
00y4eHHs, BOCTIUTAHUS U Pa3BUTHA O0YYAIOLIUXCS CPEACTBAMU YUeOHOTO mpenmMeTa «Xumusi» s 10—
11 xkmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHuentyaibHble monoxkenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIei, coAepKaHus, pe3yabTaToB OOyueHUss H TpeOOBaHHM K YPOBHIO
MMOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, MOJYy4aeMOE€ BBIMTYCKHUKAMHU 00I11€00pa30BaTEIbHOM OpraHU3aIlNH,
SBIIAETCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEpPHIAIOIIAM HTArioM
pealM3aluy Ha COOTBETCTBYIONIEM eMy 0a30BOM YpPOBHE KJIFOUYEBBIX LIEHHOCTEH, MPUCYIIUX 1IETOCTHOM
CHCTEME XHMHUYECKOTO OO0pa3oBaHMs. OTH LEHHOCTH KacaroTCs TIIO3HAHHWS 3aKOHOB IPHUPOIHI,
(dbopMHUpOBaHUS MUPOBO33PEHHS M OOIICH KYJIbTYphI YEIOBEKa, a TAK)KE SKOJIOTUIECKH 00O0CHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3I0pPOBbI0 M TNPUPOJHOU cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
oOyJaroluxcsi Ha ypoBHE CPEIHEro o0IIero oOpa3oBaHus CPeICTBAMU yUEOHOIO MpeaMeTa «XUMUsD»,
cojiepKaHue B MOCTPOSHHE KOTOPOTO OIPE/IEJIEHBI B IPOTpaMMe MO0 XMMHHU C YIETOM crienn(hUKH HAyKH
XUMHH, €€ 3HaYeHHUs B MO3HAHUM IPUPOJBI U B MaTEpUaJIbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
O0IUX 1elel U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETro OO0IIero
obpazoBanus B Poccuiickoit denepanun.

XUMHUsL Kak dJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIrpaeT ocoOyi pojb B COBPEMEHHOI
LUMBUJIM3AllMM, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHNE PAllMOHAIBHOIO HAyYHOI'O MBIIIJIEHUS, B CO3/IaHUE IIEIOCTHOTO MPEJCTaBICHUS 00
OKpY>KaroIlleM MHpe KakK O €IMHCTBE MPUPOJIBI U YETOBEKa, KOTOpoe (OpMUPYETCS B XUMHUH HA OCHOBE
IIOHMMAaHHUs BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MUPA, OCO3HAHMSI B3aUMOCBSA3H MEXYy CTPOSHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHHUS.

TecHo B3auMONENCTBYSI C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTaja HEOThEeMJIEMOM
4acTbI0 MUPOBOH KYNbTYpbI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyJa M KU3HU KaKIOTO 4JieHa
obmectBa. CoBpeMeHHas XHMMHS KaK HayKa CO3UJaTeNbHas, KaK HayKa BBICOKUX TEXHOJOTHIA
HalpaBJieHa Ha pelIeHHEe TII00aJbHBIX MPOOJEM YCTONYMBOIO PAa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIMYECKO 0€30MaCHOCTH U OXPaHBbI 310POBBS.

B cooTBeTcTBHM ¢ OOIIUMHM HENIAMH M IPUHIMIIAMHU CPEIHETo 001Iero o0pa3oBaHusl CoepKaHue
npenmera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUEHUsI) OPUEHTHPOBAHO MPEHUMYIIIECTBEHHO
Ha  OOIICKYJbTYPHYIO TMOATOTOBKY  OOYy4YalOIMMUXCsA, HEOOXOAUMYI0 WM  JUIsl  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS] B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa30BaHMs B pa3TUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

Cocrapnsgomumu peaMeTa «XuMUs» sSBISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«O0miasi ¥ HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKu: CHUCT€Ma 3HAHMHA IO HEOPraHMYEeCKOM XUMHU (C BKIIOYEHHEM 3HAaHUU U3
o0mieil XMMUM) U OpraHuyeckoil xumuu. DopMUpOBaHHWE AAHHOW CHCTEMbl 3HAHHWM TPH HU3YYCHHUH



npenMeTa o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3usl BEIIECTB Ha OCHOBE OOIINX
IIOHATUH, 3aKOHOB U TEOPUM XUMHUH.

CrpykTypa coaepskanusi KypcoB — «Oprannueckast Xumusi» U «O011as 1 HeOpraHUYECKast XUMHUSI
chopMupoBaHa B MporpamMme IO XHMMHU Ha OCHOBE CHCTEMHOr0 MOJXOJa K H3YYEHHIO y4eOHOro
MaTepuaiga U OOyCIIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHI Ha ONpeaenEHHBIX
TEOpPEeTHYECKUX YpoBHAX. Tak, B Kypce OpraHM4eCcKOM XMMHUHU BEILECTBA pacCMaTPUBAIOTCA HA YPOBHE
KJIACCUUYECKOW TEOPUU CTPOCHUSI OPTAaHMUYECKUX COCIMHEHHM, a TaK)KE€ HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MpPEICTaBICHU O CTpoeHHH BemiecTB. CBelneHUS 00 M3ydaeMbIX B Kypce€ BelecTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKH aKTHBHBIX coelnHeHuil. B kypce
OPraHMYECKON XHMHH TIOJTYYal0T pPa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs NIEPBOHAYAIILHEIC TIPECTABICHUS O XUMUYECKON CBSI3U, KIACCU(PUKAIMOHHBIX MPH3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMeTe «XUMHUs» 6a30BOro YpOBHS pacCMaTpUBACTCS U3YUECHHBII
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs TEOPSTHUSCKUN MaTepral U (DaKTOJIOTUIECKHUE CBEICHUS O
BEILIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO1as u HeopraHu4decKass XUMUs
o0y4arolmuMcsi TPEIOCTABISETCS BO3MOKHOCTH OCO3HATh 3HAYCHHE IMEPHOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TO3MUIHM, IIyOKe MOHITh HMCTOPUYECKOE H3MEHEHHE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBIICHSIONICH U TPOTHO3HPYOTICH.

Envnas cucrema 3HaHMM O Ba)XHEWINMX BEIIECTBAX, HMX COCTaBE, CTPOCHHH, CBOMCTBAX H
MIPUMEHEHUH, a TaKKE O XHUMHUYECKHX PEAKUUAX, UX CYUHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nonoaHsiercsa B Kypcax 10 u 11 kitaccoB anemeHTaMu coAepKaHus, UMEIOUIUMU KYJIbTYpPOJIOTHYECKUI 1
MPUKJIAHON XapakTep. OJTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBS3M XUMHH C JPYTHMH
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEILHONW M TMPAKTUYECKOW JCSITEIIBHOCTU YeJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHUIO YBaXXEHHUS K IMPOLIECCY TBOPUECTBA B OOJACTH TEOPUHM U MPAKTUYECKUX
MPUIOKEHUH XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX TIPOOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIMBATh HH(DOPMAIUIO U IPUMEHSTDH €€
JUTSl TIOTIOJIHEHMSI 3HAHUWH, PEIICHHUS WHTEIUICKTYaJIbHBIX M IKCIIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX
3anad. B nenom comepikanue yaeOHOro npeamera « XUMHs JAaHHOTO YPOBHS U3YYEHHUS OPUEHTHUPOBAHO
Ha (popmupoBaHUE y 00yUYaAIONTNXCS MUPOBO33PEHUECKONH OCHOBBI JIsl TOHUMaHUs (GHIOCO(CKUX HIIeH,
TaKuX KaK: MaTepuaJbHOE EJUHCTBO HEOPTaHMYECKOTO0 W OPTraHMYeCKOro MHpa, O00YCIOBIEHHOCTH
CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOJIHBIX SBJICHUM ITyTEM
OKCIIEPUMEHTa U pEIICHHUs MPOTUBOPEUMH MeEXAYy HOBBIMH (akKTaMH H  TEOPETUYECKUMU
MPEINOChUIKAMHU, OCO3HAHHME POJIM XUMUU B PEIICHHWU JKOJOTHYECKHX MpoOIeM, a Takxke mpodiem
cOepeKeHUsI FHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHMS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B muane pemieHus 3amad4 BOCHUTAHUS, Pa3BUTHS W COIMAIM3AlUM OOYYaIOIIUXCS TMPUHSTHIC
porpaMMoil 1O XUMHUU TOAXOABl K OIPEACNICHUIO COJEpKaHUS M TIOCTPOEHUS MpelMeTa
mpeaycMaTpuBaoT (GOpMHpPOBAHUE YHHUBEPCAIBHBIX YU€OHBIX JCUCTBUIN, UMEIONINX 0a30BOE 3HAUCHUE
JUTSL Pa3TMYHBIX BUJIOB JEATEIHLHOCTH: PEIICHUS TPO0JIeM, TIOUCKa, aHaIu3a U 00paboTKu HHPOPMAIIUH,
HEOOXOIUMBIX Il TPHOOPETEHHUsS ONbITa TPAKTHYECKOW W HCCIEIOBATEIBCKON JeATEIHHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B TIO3HAHUU XUMUMU.

B mpakTuke mpernonaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaK W Ha
YpOBHE CpeaHero oOiiero oOpa3oBaHUs, IPH OMPENCICHUN COJCPKATEIHHOM XapaKTEPUCTHUKU IeIei
M3y4YeHUs TMpeaMeTa HampaBlIeHHEeM TEePBOCTECIICHHOW 3HAYMMOCTH TPATUIIUOHHO TPU3HAETCS
(dhopMHpOBaHNE OCHOB XUMHUYECKOW HAYKH KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUIECKON
NEeSTEIbHOCTH YENIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyNIbTyphl. C METOAMYECKON TOUYKU
3pEHUsI TAKOW MOIX0]] K OTIPEICTICHUIO 1IeJIel N3YUSHUS TIPEIMETa SBISIETCS BIIOJTHE OMPaBIaHHBIM.



CornacHo aHHOW TOYKE 3pEHHS TJIAaBHBIMU LIETSIMU M3YYEHHUS Mpeamera «XuMHus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBISAIOTCS:

e (opmHupoBaHUE CHUCTEMbl XUMUYECKUX 3HAHUMN KaK Ba)KHEHIIEHW COCTaBJISIONICH €CTEeCTBEHHO-
HAy4YHOH KapTHUHBI MUpPA, B OCHOBE KOTOPOH JIekKAT KIIOUEBBIE MOHATHUS, (PyHIaMEHTaIbHBIC
3aKOHBl M TEOPUUM XHUMHH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE W IOHHUMAaHUE CYHIIHOCTH
JOCTYIHBIX 0000IIEHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH HX
pa3BUTHUA U CTAHOBJICHMS,

e (opmupoBaHHME U pPa3BUTHE IMPEACTABICHUI O Hay4yHBIX METOJaxX II03HAHUS BEIIECTB U
XUMHAYECKUX DPEaKUui, HeOOXOAMMBIX Il MPUOOPETEHHs] YMEHUH OPUEHTHPOBATHCS B MHUpE
BEIIECTB M XUMHUYECKUX SIBICHUH, HMMEIOUIMX MECTO B IMPHUPOJE, B MPAKTUYECKOH W
MTOBCETHEBHOM JKU3HM;

® Da3BUTHE YMEHHMH M CHOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HaONIONEHHEM M OOBSCHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30MacHOr0 OOpaleHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ stum, conepkaTenbHas XapakTEepUCTHKA Iefied W 3aJad M3Yy4YeHUs MpeaMmera B
nporpaMMe 10 XMMHH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH TIPHOPUTETAMHU B
cucteMe cpenHero obmiero obpazoBaHusi. CerogHs B NPENOJaBaHUM XUMUU B OOJbBIICH CTENEHU
OoTHaéTCsl MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COepaHus OO0y4yeHUs, OPHEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA 00111€00pa30oBaTeNbHON OpraHu3alyy, BIAJCIOIer0o He HaOOpOM 3HaAHUi, a
(GyHKIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU W YMEHHSMHU aKTHBHOTO TOJYYEHUS 3HAHUU U
MPUMEHEHHS UX B PEATBHOMN KU3HU JUTS PEIICHHSI TPAKTHYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu M3ydeHUHU MpeaMera «XHUMHs JOMUHUPYIONIEE 3HaYeHHE MPUOOPETArOT
TaKkue LeNH U 3aJ1a4d, KaK:

amanTanus OOy4aroIIuXcs K YCJIOBUSM JWHAMHYHO DPAa3BHBAIOIIETOCS MHUPA, (OPMHPOBAHUE
MHTEIUICKTYaJJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOH K  CaMOOOpa3oOBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

dbopmupoBaHHE y OOYYAIOUIMXCSl KIIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIHI), MMEIOIIHX
YHHUBEPCAJIbHOE 3HAYCHHUE JIJISl Pa3IMUHBIX BUIOB JIEATEILHOCTH: PEIICHUs po0IeM, IONCKa, aHaju3a u
00paboTkK MHGpOPMAaLUK, HEOOXOUMBIX Ul TPUOOPETEHUS OIBITA JESITEIbHOCTH, KOTOPas 3aHUMAaeT
BaXHOE MECTO B MO3HAHMM XUMMH, a TAaKXKe JJIS OLEHKU C MO3UIUH 3KOJIOrnyeckoil 0e30MmacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX MTPOIIECCOB Ha OPraHU3M YeJI0BEKa U MPUPOIHYIO CPEY;

pa3BUTHE TIO03HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00yJaroImuXxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIE 3HAHMUS 110 XUMHH B COOTBETCTBHU
C JKM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHblE HH()OPMALMOHHBIE TEXHOJOTUU IS
MIOMCKA U aHaIM3a yueOHOH U HayYHO-NIONYJISIPHOW HHPOPMALIUU XUMHUYECKOTO CO/IepKaHMS;

dbopMHpOBaHHE W pPAa3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJIIOAaTeNBHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPU
TUTAHUPOBAHHUU U TMIPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcsi yOexaIEHHOCTH B I'YMaHMCTHYECKOH HAmpaBICeHHOCTH XHMUH, €&
Ba)XHOH POJIM B PEIICHHH TII00ATBHBIX MPOOIEM palMOHAIBFHOTO MPUPOIOTIONB30BaHUS, TIOMOTHEHHUS
SHEPTeTUYECKUX PECYPCOB M COXPAHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
Oepe’KHOro OTHOIIECHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHUOOPETEHHUs ONbITa UCIIOIb30BAHUS
MOJTyYEHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBSI3aHHBIX C XMMHUYECKHMU
SIBIICHHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBanust mpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOJUT B
COCTaB MpeaMeTHOI obnacTu «EcTecTBeHHO-HAYYHbIE TPEIMEThHI».



OO11iee 4ncIo0 4acoB, OTBEIEHHBIX M U3yUYEHUsI XUMHH, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpaszoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIIO).

COJEP/KAHUE OBYYEHUA
10 KJTACC OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMeTr opraHMYECKO XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIyYCHHUU HOBBIX
BEIIIECTB U MaTepHayioB. Teopus CTpoeHUs1 opranndeckux coeanHenui A. M. bytiepoBa, e€ 0CHOBHBIE
nonoxeHus. CTpyKTypHbIe (OpPMYJbl OpraHMYecKux BemiecTB. ['omomorus, um3zoMepus. XUMUYecKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX — OJMHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBnenue o KiacCU(pUKAMM OpPraHUYECKMX BellecTB. HomeHkiaTypa oOpraHHYecKuX
COeIMHEHUIl (cucTemMaTHyecKkas) M TpPUBHAJIbHBbIC HA3BaHMs BaXKHEHUIIMX NpEACTaBUTENCH KIIacCoB
OpPraHUYECKUX BEIECTB.

OKClepUMEHTAJIbHbIE METOJIbl H3Y4YEHMsI BELIECTB M UX MPEBPALICHUI: O3HAKOMJIEHHE C
o0Opa3llaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMM Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJI
OpPraHUYECKUX BEILIECTB, HAOIIOJAEHUE M OMNMCAHUE JIEMOHCTPAL[MOHHBIX OMNBITOB IO IPEBPAIIECHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJ1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psia. MeTaH U 9TaH — IpOoCcTeMIIne IpeICTaBUTENN
aJIKAHOB: (PM3MYECKUE M XMUMHMYECKHE CBOICTBa (peakluM 3aMELIeHHUs U TOpPEHHs), HaXOXKICHUE B
IIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUI psii. OTUIEH M NPONWIEH — IpOCTEHIINe
NpPEJCTaBUTENIN  AJKEHOB: (U3MYECKMe U XHMMHUYECKHe CBOMCTBa (peakluu T'HIPUPOBAHUS,
raJJOreHUPOBaHUS, THAPATALlUH, OKUCIECHHS U TIOJTMMEpU3allii ), MOJydeHHEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHIINE XMMUYECKHE CBOWCTBA
(peakuus nmonuMepusanun). [lomyuyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psil. ALIETUIEH — MPOCTEHIINM
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOEHHE, (U3MUeCKHe U XMMHUYECKHE CBOilcTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOJTy4YeHHE U IPUMEHEHUE.

Apenbl. bensonm: cocrtaB, cTpoeHHe, (QUIMUECKHME UM XUMHUYECKHE CBOWCTBA (peakiuu
raJIOrT€HUPOBAHUS U HUTPOBAHMUS), TOJIyUE€HUE U NIPUMEHEHUE. Toayon: cocmas, cmpoenue, guzuieckue
U Xumuyeckue cCOUCMBA (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUs), NOJIYUeHUe U NpuMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHUECKas CBA3b MEXY YIIIEBOJOPOAAMH, IPUHAIEKAIMMH K Pa3IMYHBIM
KJ1accam.

[Ipupoanble UCTOYHUKHU yTaeBO10poAoB. [Ipupoanblil ra3 u nonytHele HePTsHBIE ra3pl. HegTh 1
e€¢ mnpoucxoxaeHue. CrocoObl mnepepabOTKM HEPTH: MEPeroHKa, KpPeKUHT (TepMUYECKUil,
KaTaluTH4ecKuil), mupoaus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MIPOMBIIICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ POJYKTHI €0 nepepadoTKH.

DKClepUMEHTAIbHbIE METO/Ibl H3Y4YeHMsI BEUIECTB M UX IMPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3llaMu IUIacTMacc, KaydyykoB M pe3uHbl, kojulekuuu «Hedte» u «Yromp», MopenupoBaHHE
MOJIEKYJI YTJIEBOJIOPOJIOB U TaJOr€HONPOM3BOIHBIX, MPOBEACHNUE MPAKTUYECKONW PabOThI: MOTydYeHUE
STHJIEHA U U3yYEHHE €r0 CBOICTB.




PacuérHrle 3agaun.

BbruuciieHust mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOIWYECTBA HMCXOJIHOTO
BELIECTBA WJIM MPOJYKTa PEaKUUy 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucaopoacoaepxauye oprannyeckie coeiHHeHUs!

[IpenensHble OJHOATOMHBIE CIUPTHL. METaHOI M 3TAHON: CTPOCHUE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBa (peakuUMM C aKTUBHBIMH MeETajllaMH, TIaJlOT€HOBOJOPOJAMHU, TOpPEHUE), IPHUMEHEHUE.
BonoponHeie cBA3M MeXAYy MOJEKYJIaMH CHOUPTOB. [IeiicTBME MeTaHOJa M 3TaHOJa HAa OPraHHU3M
YeIJI0BEKA.

MHoroaToMHbIE CIHUPTHI. DTHJICHIVIMKONb W TIUIEPUH: CTpOEHHE, (PU3NYECKHE M XUMHUYECKHE
CBOMCTBA (B3aMMOJIEHCTBUE CO IIEIOYHBIMU METaVIaMU, KaueCTBEHHAs peaklis Ha MHOIrOaTOMHbIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riunepuHa u 3TUIIEHTTTUKOIS.

@eHon: cTpoeHHE MOJEKYNbl, (U3MYeCKHMe M XUMUYecKue cBoiicTBa. TokcHMUHOCTH (eHoa.
[Tpumenenue peHoma.

Anbneruapl U kemowusl. @opManblerull, aleTaablAerul: CTPOeHHUE, (PU3NUECKUE U XUMUYECKUE
CBOWCTBA (peaklMM OKHUCJICHHUS U BOCCTAHOBJICHMs, KaueCTBEHHbIE peaklUH), IOJIy4YeHUe U
IIPUMEHEHHUE.

OIHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAasE M YKCYCHas KHCIIOTHI:
CTpOE€HHE, (PU3NYECKUE M XUMHYECKHE CBOWCTBa (CBOMCTBa, OOIIME A Kjlacca KHUCIOT, PeaKlUs
TepUpHKaALMN), TTOJIlydeHHe U NpuMeHeHre. CTeapuHOBas U OJICMHOBAs KUCIIOTHI KaK MPEICTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE JIEHCTBHE.

Crnoxuble 3(pUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBoapl: cocTaB, KiIacCU(PUKAIMs YIrIeBOJOB (MOHO-, IU- W MoJucaxapuibl). [nmoko3a —
IPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbl, (U3NYECKUE U XUMHUECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaoM menu(ll), okucienue ammuadyHbIM pacTBOopoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bI), HAX0XKJIEHUE B MPHUPOJE, MPUMEHEHHE, OMOJOTHYecKast PoJb.
dorocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman wm nemnono3a Kak nOpupofHble mnoauMmepbl. CTpoeHHE KpaxMmana M LEJUTIOJIO3BI.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIn3, KaUeCTBEHHAs! PEaKIIHs C HO/I0M).

DKcrepuMeHTaJIbHbIE METObl U3YUEHHMSI BEIIECTB U UX NMPEBPAICHUI: pOBeIeHNE, HA0I0IeHUe
U ONMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX
cnupToB (OKHCIeHHe »3TaHoia okcugoM Meau(ll)), MHOroaToMHBIX CHHUPTOB (B3auMoJjieiicTBHE
rauepuHa ¢ rugpokcugom Meau(Il)), ampaernnoB (OKuCIEHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcunom menu(Il), B3aumoeiicTBre Kpaxmalia ¢ H0JI0M), TPOBEICHHUE TTPAKTUUECKON
paloThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BElIeCTBA WJIM MPOJYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKIIUH).

A3zoTconepikaliye OpraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTEl Kak aM@oTepHble opraHuueckue coequHeHus. dusnueckne M XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha mpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benku kak npupoaHbIE BEICOKOMOJIEKYJIApHBIE coeAMHEHUs. [lepBruYHasl, BTOpUUHAs U TPETUYHAS
CTPYKTypa 0eaKoB. XMMHUECKUE CBOICTBA OETIKOB: TUAPOIU3, IeHATYpaIisl, KAYeCTBEHHBIE PEaKLIMU Ha
Oenku.



OKcIepUMEHTAIbHbIE METO/Ibl U3yUEHHUs BEIECTB U UX MPEBpAILEHH: HAOII0A€HNEe U ONUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATypaIisl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OCITKOB.

BbicokoMo1eKy ISIpHbIE COeIMHEeHUs

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJICKYJSIDHBIX ~COEAMHEHHMH: MOHOMEp, IOJuUMep,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHU, CPEIHAs MOJeKyJspHas Macca. OCHOBHbIE METO[bI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUI — MOJIMMEpHU3alts U MOJIMKOHICHCALIUS.

DKclepUMEHTaIbHBIE METOJbl M3Y4YCHHs BEIIECTB M WX IMPEBpAIllCHHI: O3HAKOMIIGHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IIpU M3Y4eHUM opraHudecko xumuum B 10 kiacce
OCYILECTBIISICTCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUH,
SBJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOwire ecTecTBEHHO-Hay4HbIE IOHSTHA: SIBJICHHUE, HAyuHbIH (hakT, TUIOTE3a, 3aKOH, Teopus,
aHauM3, CHUHTE3, KJIACCU(PHUKAIMI, NEPUOJUYHOCTh, HAOMIOIEHNE, W3MEPEHHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE.

®dusmka: marepus, SHEprus, macca, aroM, JIEKTPOH, MOJEKY/a, JHEPreTUUYECKUd YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSHHUE BELIeCTBA, (PU3MUECKUE BEIMYMHBI M EAMHUIBI UX
M3MEpEHUsl.

Buonorusi: kinerka, opraHuszM, Ouocdepa, oOMEH BemeCTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, )KUPHI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mNUIIEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO TIHTAHUS, MOIOIINE CPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE Iperaparbl, MaTepualbl M3 HCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KIIACC OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuit snemMeHT. AToM. SIapo aroma, U30TOMbBI. DIEKTPOHHAsS 000JI04Ka. DHEPreTHUECKHe
YPOBHH, TOJAYpPOBHHU. ATOMHBIE OpOWTanu, s-, P-, d- saemeHTbl. OCOOEHHOCTH pacmpeaeieHus
AJIEKTPOHOB TIO OpPOUTAISIM B aToMax »dJEMEHTOB TII€PBBIX HYETBIPEX TMEPHOJIOB. DJIEKTPOHHAS
KOH(Urypalus aToMOB.

[Tepuonnueckuii 3akoH U llepuognyeckas cucrema xumuueckux siueMmeHToB [[. Y. Menneneesa.
Cs3p mepuoanueckoro 3akoHa u Ilepmoanueckoid cucteMbl xuMuyeckux snementoB . W.
MeHneneeBa C COBPEMEHHOM TEOpHEW CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX MUMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TPYIIAM U TEPUOaM.
3HavYeHNE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrtpoeHue BemiecTBa. XUMUYECKas CBSA3b. BUIbI XUMUYECKOU CBSI3M (KOBaJIEHTHAs HEMOJSpHAs U
MOJISIpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3mbl 0Opa3oBaHHsS KOBAJCHTHOW XWUMHUYECKOW CBSI3U
(oOMEeHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEHIECTB OT THIA
KPHUCTAJUTMYECKON PEeIIETKH.

[Tonstne o nmucnepcHbIX cucrtemax. VCTHHHBIE M KOJUIOHWJHBIE pacTBOpbL. MaccoBas n0iist
BEILIECTBA B pacTBOPE.



Knaccudukanmss HeopraHmveckux coenuHeHnid. HoMeHkmarypa HEOpraHWYECKHWX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TUUHBIM KJIACCAM.

Xumuueckass peakius. Knaccudukanmss XUMHUECKHMX peakuMid B HEOPraHUYECKOH U
OPraHM4YeCKOM XMMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUA U MPEBpaICHUS SHEPTUU
MPU XUMHYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbiX (akTopoB. OOpaTHMble pPEAKIHH.
Xumunueckoe paBHoBecue. PakTOphl, BAUSIONIME HA COCTOSHUE XUMUYECKOr0 paBHOBecHs. [Ipuniun Jle
IllaTenbe.

OnekrponuTrdeckas auccormanus. CuiabHbIe U caadbie 3aeKTposnThl. Cpella BOJIHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpalibHasl, IIEIOYHAI.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DOKCIEepUMEHTAIBHBIC METOJIbI M3YYCHHS BEIIECTB M WX IPEBPAIICHUIA: JEMOHCTpaIus TaOJuIl
«lepuoanyeckas cucrema xumudeckux »djemeHToB JlI. WM. MenzaeneeBa», HU3ydeHUE MoOJEIeH
KPUCTATMYECKUX PENIETOK, HAOIIOJCHNE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB
(paznoxeHue MEepOKCUIa BOJAOpPOAa B MPUCYTCTBUU KaTaIM3aTOpa, OINPEACIICHHE CPEebl PACTBOPOB
BEUIECTB C IIOMOIIBI0 YHHBEPCAJIbHOTO WHIMKATOpPA, pEaKlUHUd HOHHOTO OOMeHa), MpOBeIcHUE
MPaKTHYECKOU paboThl «BiMsiHUE pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKON pPEaKITun.

Pacuérnnie 3a1aum.

Pacuérel 10 ypaBHEHMSIM XHMHMUYECKHX PEaKIUid, B TOM YHCIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCMOJIBL30BAHUEM MOHATHUS «MACCOBas J10J1s1 BEIIECTBAY.

Heopranunueckasi Xumms

Hewmeramnsl. [lonoxxenne HeMmerauioB B lleproanyeckoi cucreMe XUMUYECKHUX 21eMeHTOB [l. 1.
MenpeneeBa U OCOOEHHOCTH CTPOEHHMSI aTOMOB. (PU3MUECKHE CBOWCTBA HEMETAIOB. AJUIOTPONUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOICTBA BAKHEHIINX HEMETAIIOB (TaJoreHoOB, cephl, a30Ta, hocdopa, yrieponaa u
KpEMHHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IprMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Meraubl. [lonoxxenne meramnoB B Ilepuoanueckod cucreme XuMuyeckux snemeHtoB [[. WM.
MenpeneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J04YeK aToMOB MeTaiioB. Obmue gundeckue
cBoiicTBa MeTauioB. CIUTaBbl METAIIJIOB. DJIEKTPOXUMUYECKUM Pl HATTPSDKEHU METAIIOB.

XUMHYECKHE CBOMCTBA BAKHEUINX METAUIOB (HATPHM, KaJWii, KaJbIMi, MarHUi, aJlOMUHHM,
[IUHK, XPOM, KEJIe30, MEJIb) U UX COCTUHEHHI.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHeHue MeTamuioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHUS BEIIECTB WM WX MPEBPAICHUN: WM3ydeHUE KOJUICKIIUU
«Metabpl U CIUTaBbD», 00pa3lloB HEMETAIOB, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0IeHHE U
OMHCaHWE JIEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (B3aHMMOJECHCTBHE THIPOKCHIA ATIOMUHUS C
pacTBOpamMH KUCJOT M LIEN0Ye, KaYeCTBEHHBIE PEaKIIMK Ha KAaTHOHBI METAJIIOB).

Pacuérnnie 3amaun.

Pacuérter macchl BemecTBa uiau 00bEMa Ta30B MO0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYeCcTBa
BEIECTBA) MPOIYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB HMEET IPUMECH.

XuMHUS U )KH3Hb

Pone xuMum B oOecreueHHWH DKOJIOTHYECKOM, DHEPreTUYECKOW M MHINEBOW O€30TMacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XMMHUUECKUX PEaAKIIHil.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIAX TMPOMBIILIEHHOTO MONYYEHUs Ba)KHEHIIHUX
BEIIECTB.



YenmoBek B MHUPE BEIIECTB M MATE€pUAIIOB: BAXHEHUIINE CTPOUTEIBHBIE MaTEpHAIBL,
KOHCTPYKLMOHHBIE MaTepuasbl, KpAacKH, CTEKIO, KEpaMHKa, MaTepHallbl I JJIEKTPOHHUKH,
HaHOMAaTepHalIbl, OPraHNYECKUE U MUHEPAIbHBIEC yJOOPEHUSI.

XuMus U 30pOBBE YEJIOBEKA: MPAaBHJIa MCIOIb30BaHMS JICKAPCTBEHHBIX IPENaparoB, IpaBHiIa
0€30I1aCHOT0 UCII0JIb30BAHUS IPENapaToB OBITOBON XMMHH B IOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBs3eH NMPH M3ydyeHHH OOIIeld W HeopraHudeckod xumuu B 11
KJIacce OCYILECTBISETCS 4Yepe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IHOHATHH, Tak U
ITOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAyYHBbIC TOHATHS: Hay4yHBIA (PaKT, TUMOTE3a, 3aKOH, TEOpHSs, aHAIU3,
CHHTE3, Kiaccu(ukanus, IepuOJUIHOCTh, HAONIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE,
SIBJICHUE.

@dusuka: MaTepus, DSHEPIusA, Macca, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaaOaKTUBHOCTb, MOJIEKYJd, SHEPreTHUECKHH YpOBEHb, BELIECTBO, TeJO, OOBEM, arperarHoe
COCTOSIHME BEIIECTBA, PU3NICCKUE BEIMIUHBI U €IMHUIIBI HX H3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHu3Me.

['eorpa¢us: MuHepaibl, FOpHbIE IOPO/IbI, I10JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XUMHYECKas IPOMBIIIICHHOCTb, METAJUIyPIHs, IIPOU3BOACTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MUIIEBAasi NPOMBIIIJIEHHOCTD, (papMaleBTH4ecKas
IIPOMBIIIJIEHHOCTD, IPOU3BOJACTBO KOCMETHYECKUX IIPENapaToB, IMPOU3BOJICTBO KOHCTPYKLMOHHBIX
MaTepHUaloB, JIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOTPaMM
cpeaHero ooOmero o0pa3oBaHMS (JMYHOCTHBIM, METalpeIMETHBIM H TpeAMeTHbIM). Hayuno-
METOJIMYECKOM OCHOBOHM AJis pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CpPEIHEro
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUU € CUCTEMHO-EATEIBHOCTHBIM MIOIX0/I0M B CTPYKTYpE JIMUYHOCTHBIX PE3YJIbTaTOB
OCBOCHHA TMpeaMmera «XHMHsS» Ha YpOBHE CpEIHEro OOmero oOpa3oBaHMs BBIACICHBI CIEAYIOIINE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCUHUCKON TpaKTAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4ne€ MOTUBAIINU K 06y‘-IeHI/IIO;

LIEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHHN JMYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUYECKUX TPAAMIINIA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOCU JIEATEIBHOCTH
HECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYITUMHA IIGJIOCTHOI71 CHUCTEMEC XUMHUYECCKOT'O O6pa3OBaHI/ISI;

HaJIN4YUC IPABOCO3HAHUA KOJIOTHYECKOM KYJIBbTYPBI U CHOCO6HOCTI/I CTaBUTh LCJIIM U CTPOUTH
KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeamMeTa «XHUMHs» JOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCIIUTATEIILHOMN ACATCIIbHOCTHU B COOTBETCTBUU C TYMAHUCTUUCCKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU W HACATIAaMU pOCCI/H\/JICKOFO TpaXJIaHCKOr'o O6HIGCTB8,, IPUHATBIMU B
o0liecTBe HOpPMaMH W TMpaBWIIaMH TMOBEACHHUSA, CIHOCOOCTBYIOIIUMHU TIpOIleccCaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIICHUS IMYHOCTH O0YYarOIINXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XHMHS» OTPakaroT cHOPMUPOBAHHOCTH OMBITA
MMO3HaBaTeNbHON U HpﬁKTH‘IGCKOfI ACATCIIBPHOCTHU 06yqa}0u11/1xcsi o peajindallvii NMPUHATBIX B O6HICCTB€
LIEHHOCTEH, B TOM YHKCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00Y4aIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEMN, YBaKEHUS K 3aKOHY
U IIPaBOIIOPAKY;

MIPEJICTABJICHHSI O COLMATbHBIX HOPMaxX M MPaBUIIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON IEATENBHOCTH MpPH CO3JAaHUM Y4YEOHBIX MPOEKTOB,
pEeIICHUN y‘IG6HBIX 1 IO3HABATCJIbHBIX 3a1a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTbl JPYTUX NpU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€UECTBEHHOU XHUMHUH,

YBaXXCHUA K IPOLECCY TBOPUCCTBA B oOactu TECOpHUH W MPAKTHYCCKOTO MNPUMCHCHHUA XHMHU,
OCO3HaHHUs TOTO, YTO JIOCTHIXKEHUS HAyKU €CTh PE3yNbTaT UIMTEIbHBIX HAOMIOJEHUIN, KPOMOTINBBIX
AKCIIEPUMEHTATLHBIX MIOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

HHTEPECCAa U IMMO3HABATCIIBHBIX MOTHBOB B IMOJIYYCHHH H ITOCICAYIOIMIEM aHAJIN3EC I/IH(i)OpMaHI/II/I (6]
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOfI OTEUECTBEHHOU XHUMUH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;



CIIOCOOHOCTH OIICHMBATh CHUTYyAIlMH, CBS3aHHBIC C XUMHUYECKUMH SIBJICHUSMH, U TPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTM OLICHMBAaTh CBOE IIOBEICHUE M TOCTYNKH CBOMX TOBApHUIIEHd C MO3ULIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAaHMU IIGHHOCTEH 310poBOro M  Oe3omacHOro o0pas3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUIECKOMY 370POBBIO;

coOJTroIeHHsI TIpaBUyI 0€3011aCHOTO OOpaIeHHs ¢ BEIIECTBAMHU B OBITY, TTOBCEHEBHOM KU3HHU U B
TPYIOBOH ACATEIHHOCTH,

MMOHVMAHUS [IEHHOCTU TPaBUJ MHIWBUIYaTHHOTO W KOJUICKTUBHOTO O€30MAacHOTrO TMOBEICHUS B
CUTYaLHUIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICJICTBHA W HENPHUATHS BPEIHBIX TMPUBBIYCK (YIMOTPEOJECHUS aJKOTOJIs,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B YU4€OHO-HCCIIEIOBATEIILCKON JCSITSILHOCTH, OOMIECTBEHHO
MOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX JNESATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acCTHE B PEHICHUH MPAKTHUECKUX 3a/lad COLMAIbHONU HAMpPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HU3YyUYEHUIO Mpodeccuil pa3auyHoro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

YBKEHUSA K TPYY, JIOASIM TPYyJa U pe3ybTataM TPYA0BOl 1eSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJIbHON TpPAacKTOpUU OOpa3oBaHWsl, Oymymiei
npodeccun W peayM3ani COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rHN4ecKOro BOCIUTAHMS:

9KOJIOTUYECKH 1E€JIECO00PA3HOTO OTHOIICHHS K MPUPOJIC, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHUS TJI00aTBbHOTO XapakTepa OJKOJIOTUYECKHUX MPOoOJIeM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHOU U COIL[MATBHOM CpPEIbI;

OCO3HAHUsI HEOOXOIMMOCTH WCIIOIB30BAHUS JOCTHXKCHHN XUMHUHU Il pEIICHUsT BOMPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUSTHS NEUCTBHI, MPUHOCIIINX Bpel OKpYKaroUIeH NPUPOJAHOU Cpele, YMEHUs
MPOTHO3UPOBATh HEOIATONMPUSTHBIE JKOJIOTUYECKUE TOCIEACTBHUS MPEANPUHUMAEMbIX NEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJu4usi Pa3BUTOTO  OKOJOTUYECKOTO  MBINLIIEHUS, DKOJOTHYECKOW  KYJIbTYphI, OIBITA
JEATEIbHOCTH 3KOJIOTMYECKON HAIpaBIE€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMH B IO3HABATEIbHOM,
KOMMYHHUKAaTHBHOW M COIMANIbHON MpPAaKTHKE, CIOCOOHOCTH W YMEHHsS aKTUBHO MPOTHBOCTOSTHh
UJe0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH U OOIIIECTBEHHOM MPAKTUKU;

MMOHUMaHUS CTIEM(PUKH XUMHH KaK HAyKH, OCO3HAHMS €€ poJii B POPMUPOBAHUHU PAITMOHAIBHOTO
Hay4YHOTO MBIIUJICHUS, CO3/IJaHUU IIEIOCTHOTO MPEICTABICHUsS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJABI U YENOBEKa, B MO3HAHWW MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpoOIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;



yOexIEHHOCTH B 0COOOH 3HAYMMOCTHM XHMHMM JJIs COBPEMEHHOM IMBMIM3AlMHU: B €€
T'YMaHHCTHYECKOM HAIPaBIEHHOCTH U B)KHOM POJIM B CO3/IaHUHM HOBOM 0a3bl MaTepUAIbLHON KYJIbTYpHI,
pelIeHNH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CBHIPbEBOM, 3HEPrEeTHUECKOH,
MUILEBOM U HKOJIOTMYECKON 0€30aCHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIIEYEHUH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4jieHa 0011eCTBa;

€CTECTBEHHO-HAyYHO! I'PAMOTHOCTH: IIOHUMAHUS CYILIHOCTU METOOB IO3HAHUs, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BATH MOJIyYaeMble 3HAHUS IS aHATIN3a U OOBACHEHHS
SBJICHUM OKPYXKAIOLIEro MHUpa M NMPOUCXOAAIIMX B HEM H3MEHEHUH, YMEHMs JienaTh 00OCHOBAHHBIC
3aKJIIOYEHUs Ha OCHOBE Hay4yHbIX ()AaKTOB M UMEIOILMXCS JAHHBIX C LEJIBIO MOJIy4eHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETILHO HMCIOJb30BAaTh XMMUYECKHE 3HAHUS Ui PEUIeHUs MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIbCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BAHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C KU3HEHHBIMU IOTPEOHOCTSIMH;

HHTepeca K 0COOEHHOCTSM TpyJia B pas3jInyHbIX cepax MpodhecCUOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHus BKIFOYAIOT:

3HaYMMbIe U1 (OPMHUPOBAHUS MHUPOBO33PCHHUS  OOYYAIONIMXCS  MEXIUCIUILUIMHAPHBIC
(MeXIIpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MUpPA U
CHenu(pUKy METOIOB IMO3HAHUS, UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YJHEPTHS,
SIBJICHHE, TMPOIECC, CUCTEMa, HAYYHBIH (haKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHue, HAO0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHeE);

VHUBEpCaJbHbIC YyUeOHBIC AeHCTBHS (MTO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, DPETYJSATHBHEIC),
obecnieunBaromue (GOpMUPOBaHWE (QYHKIIMOHATHHOW TPAMOTHOCTH W COIMAIBHONH KOMITCTEHIIUU
oOyuaronmxcs;

CIIOCOOHOCTH oOyuaromuxcs HCIIOJb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHWS U YHUBEPCATbHBIC YICOHBIC NCHCTBHUS B TO3HABATECIHLHON W COIMAILHOM
MIPAKTHKE.

MertanpeaMeTHble  pe3yibTaThl  OTpPaKalOT  OBJAJICHWE  YHHUBEpPCAJIbHBIMU  y4€OHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OByaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENNFHO  (popMynHpoBaTh M AKTyaIM3UpOBaTh  MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPECTISAT LENH EATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHIKEHHS, COOTHOCUTH
PE3YNIbTAThI NEATSIIEHOCTH C TTOCTABIICHHBIMH IEJISIMH;

WCIIOJIb30BATh MTPH OCBOCHHUH 3HAHWUW TTPHEMBI JIOTHYECKOTO MBITIICHUS — BBIJICISITh XapaKTePHBIC
MPU3HAKU TIOHSITUN W yCTAaHABIUBATh MX B3aMMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE MTOHITHS IS
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMA BEIECTB H XUMHUYICCKHX PEAKIIHIA,

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MKy U3y9aeMbIMU SBJICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJOTUHU), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUUS B pACCMATPUBACMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOJABI U
3aKJIFOUEHNS;

IIPUMEHSATH B IIpOLEcce TO3HAHUS, UCIIOIb3yEMble B XUMUHU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH,
IpeoOpa3oBbIBaTh MOJICNIbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) 3J€MEHTa, XMMUYeCcKas
dopmyna, ypaBHEHHE XHMHUYECKOM pEaKIMU — TMpH pPEHIeHHH Y4eOHBIX TO3HABAaTENbHBIX U
IIPAKTUYECKUX 33]1a4, IPUMEHSTh Ha3BaHHbIE MOJIECIIbHBIC IIPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUYECKHX PeaKIHil.

2) 0a3oBble HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(bopMyIHMpOBaThH LM U 337a4l UCCIICAOBAHMS, HCIIOIB30BaTh IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyJIMpPOBaHHBIE BOMNPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI sl (OPMHPOBAHUS
TMIIOTE3BI 110 POBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIQJIETh HABBIKAMU  CAMOCTOATEIBHOIO  IUJIAHUPOBAHUS U IPOBEIACHUS  YYEHMUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOII0JaTh 3a XOAOM IIpOLECcCa, CaMOCTOSITENILHO
IIPOrHO3UPOBATh €ro Pe3yNbTaT, POPMYINPOBaTh 000OIIEHHUS U BBIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJEIaHHOM paboTe;

NpUOOPETaTh OIMBIT YUYCHHUYECKOW HCCIIEAOBATENLCKONM M TMPOCKTHOM NEATEIHHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHHs MPAaKTUYECKHX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METOI0B MO3HAHMUSL.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WH(pOpManuu (HAYYHO-TIOMYJSpHAs JHTEparypa
XHUMHUYECKOTO COJIepKaHuUs, CIIPaBOYHBIE TocoOus1, pecypcsl HTEepHETa), aHanM3upoBaTh HHPOPMALIUIO
pasNUYHBIX BUAOB U (GOPM NPEICTABICHUS, KPUTUYECKH OLEHMBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aMPOCHI M MPUMEHATH PA3IMYHbIE METOJIBI IIPU NMOUCKE U 0TOOpe MHpOpManuHy,
HE0OXO0IMMOM ISl BHIITOJIHEHUSI YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIa,

NpUoOpeTaTh OMNBIT HCHOJIb30BaHMUA HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI0 (QoOpMy TNpeAcTaBieHUs HHGPOpMalUU (CXEMBI,
rpaduku, Tuarpammbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAayYHBIN S3BIK B KaueCTBE CPEACTBA MpHU padoTe ¢ XMMUYECKOH MHpopMmanue:
OPUMEHATh MEXIpeIMeTHble ((U3nUeckue M MaTeMaTH4ecKue) 3HAaKM U CHUMBOJIBL, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATTISITHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMU:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJA€ Juajiora HW/HWIM TUCKYCCHUH,
BBICKA3bIBaTh HJIeU, (HOPMYIHPOBATh CBOM MPENTIOKEHUS OTHOCUTEIHHO BBIIOJIHEHUS MPEAJIOKEHHON
3aJ1auy;

BBICTYNIaTh C IPE3EHTAMEN pe3yJbTaTOB I103HABATEIBHOW JEATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU IIPH BBIIOJHEHUM XMMHMUYECKOTO IKCIEPHUMEHTA,
MPaKTUYECKOH paboThl MO HCCIETOBAaHUIO CBOWCTB HM3y4aeMbIX BEIIECTB, pealu3alud y4eOHOro
mpoekta U (OpMyIUpOBaTh BBIBOABI 1O pe3yjlbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:



CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh M OCYHIECTBIIATH CBOKO  IIO3HABATEIBHYKO JIEATENBHOCTD,
ompenensas e€ LENM W 3aJauyd, KOHTPOJIMPOBATH M 1O Mepe HEOoOXOAWMOCTH KOPPEKTHPOBATH
IpeJylaraeMblidi AITOPUTM ACUCTBUI MPH BBHIIOJIHEHUU YU€OHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, BEIOUPATh
HauOosee 3(peKkTuBHbI cnocod MX pemeHus ¢ y4€TOM INOJy4YeHHs HOBBIX 3HAHUH O BELIECTBaX U
XUMHYECKHUX PEAKLMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKatoT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUA O XUMHUYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHOUH
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B POPMUPOBAHUN MBIIIJICHHUS U KYJIbTYPHI
JTUYHOCTH, € (DYHKIIMOHAIHLHOW T'PAMOTHOCTH, HEOOXOIUMOW Il PENICHUS NPAKTHYSCKUX 3a1ad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpelE;

BIIQJICHUE CHUCTEMOW XHWMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TMOHSTHS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, DJIIEKTPOHHAas O00O0JOYKa aroma, MOJIEKyJia, BaJCHTHOCTb,
ANEKTPOOTPHUIATEIILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTYpHAs Gopmyiia (pa3BEpHyTasi U COKpaIIEéHHas),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIIIEPOAHBIA CKENEeT, (PYHKIIMOHAIbHAS TPYIINA, paJuKal,
U30MEpHsl, H30MEPBI, TOMOJIOTHYECKUI PsAZl, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPO U a30TCOAEpIKAIIUE
COEIMHEHHS, MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHMS); TEOPUU U
3aKOHBI (TEOpUs CTPOCHUsI OopraHuyeckux BemecTB A. M. ByriepoBa, 3aKoH COXpaHEHHS MaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHMS, JICXKAIIHNE B
OCHOBE OHMMAaHUS TPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PAKTOIOTrMUYECKHE CBEICHUS O
CBOICTBAxX, COCTaBe, MOTYyYEeHUH U O€30MaCHOM UCIOJIB30BaHNN BaKHEUIINX OPTaHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKOM IEATETLHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBIABIATh XapaKTEPHbIE TMPU3HAKU TOHSTHH, yCTaHABIMBATH HX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS MPU ONUCAHUU COCTaBa, CTPOEHUA U
MpEBpAIICHUI OPraHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUH HCMOJIB30BaTh XWMHUYECKYI0 CHMBOJUKY JJS COCTaBICHHS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOM) (opMysl OpraHMYECKHUX BEIIECTB U
YpaBHEHUN XWMHUUYECKHX PEaKIUi, W3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIISCTB IS
WJUTFOCTPAIIMM X XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW YCTaHABIUBATh MPHUHAIICKHOCTh HM3YUYEHHBIX OPTaHHMUYECKUX
BELIECTB 10 MX COCTaBY U CTPOCHHUIO K OMPENEIEHHOMY KJIacCy/TpyIle COeAUHEHUN (yTieBOJOPO/IbI,
KHCJIOPOJT ¥ a30TCO/Iep KAIINe COSAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS), 1aBaTh UM Ha3BaHUS
no cucreMatudeckoir HomeHkarype (IUPAC), a Takxke mpuUBOAUTH TPUBUAIBHBIE HA3BaHUS OTACTHHBIX
OPraHMYECKUX BEIIECTB (ITWJICH, TMPOMWUIIEH, AaleTUJeH, OJTUJICHTIUKONIb, TJHIEPUH, (EeHO,
dbopmanipieTu ], aneTanbAeTHl, MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCJIOTA, III0K03a, PPYyKTO3a, Kpaxmall, LeJITI0103a, TJIULKH);

c(hOpMHUPOBAHHOCTh YMEHUS OTMPECIIATh BUbI XUMUYECKON CBS3H B OPTaHUYECKUX COSTUHEHUSIX
(omuHApHBIE U KpaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHHUSI TEOPUU CTPOEHHUS OPTaHUYECKUX BEIIECTB
A. M. ByrnepoBa nmjisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MaCChl BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHMIl XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe U XUMHUYECKUE
CBOMCTBA TUMUYHBIX MPEICTABUTENCH PA3TMUHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, JTaH,
STWICH, NPOMWICH, aleTwieH, OyraaueH-1,3, wMerwnOyraguen-1,3, OeH30i, METaHOJN, 3TAHOII,
ATWICHTJIMKOJb, TJIMLUEPHH, (EHOJ, aleTaibAeruj, MypaBbHHAs M YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmall, IIeJIII0103a, aMUHOYKCYCHAsl KUCJIOTa), WTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUH C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKHU YIJIICBOJOPOJHOTO CHIpbs (HE(TH,
IPUPOJAHBII Tra3, yroiib), CHOCOOBI HMX MEepepadOTKH W NPAKTUYECKOE NPUMEHEHHE IPOTYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI TPOBOJHUTH BBIUYUCICHUS IO XUMHUYECKUM YpPaBHEHHSIM (MAacchl,
00BEMa, KOJHMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MPOAYKTOB PEAKIINH);

chOpPMUPOBAHHOCTh YMEHHM BJaJE€Th CHCTEMOIl 3HaHMI OO0 OCHOBHBIX METOJIAX HAyYHOTO
MO3HAHUS, WCIOIB3YeMbIX B XMMHUU MPH H3YyYCHUH BEIICCTB M XUMUYECCKUX SIBIICHUU (HAOIIOACHHE,
U3MEpEHUe, JKCIEPUMEHT, MOJCIMPOBAHUE), HWCIOJIb30BAaTh CHCTEMHBIC XHMHUYCCKHAE 3HAHUS IS
NPUHATHSL PELICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH MU UX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUW COOJIOJATh MpaBWiIa TOJb30BAaHUS XHUMHUYECKOH TOCYyIOH U
1abopaTopHBEIM 000PYIOBAaHHEM, a TAKXKE NPaBHJIa OOpAIICHHS C BEIISCTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHUU IUIAHUPOBATH W  BBINOJHATH XUMHUYECKHH  OKCIEPUMEHT
(peBpaleHus OpraHUIeCKUX BEIIECTB IPH HATPSBAHUH, ITOTYICHHUE dTUIICHA U H3yYCHHE €T0 CBOMCTB,
KAueCTBEHHBIC PEaKIMUd OPraHWYCCKUX BEIICCTB, JEHATypamus OCIKOB TPU HArPEBAHHWH, IIBETHHIC
peakiuu OelKOB) B COOTBETCTBUU C IPABUJIAMU TEXHUKH 0€30MaCHOCTH IPU OOpAIIeHUH C BEIECTBAMU
U J1a00opaTOPHBIM 000PYAOBaHUEM, MPEICTABIATH PE3yabTaThl XMMHUUYECKOTO JKCIepUMEHTa B Gopme
3allMCH YPAaBHEHUH COOTBETCTBYIOIIUX peakmuid W (OPMYIUPOBATH BBIBOJBI Ha OCHOBE 3THUX
pe3yIbTaToB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHdopmarmu, UHTEpHET U APYrux);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIATh MPaBHUIIa YKOJIOTHYECKU 1EJIECO00PA3HOTO TTOBEACHUS B
OBITY U TPYJIOBOM JEATETHLHOCTH B LIETSAX COXPAHEHHS CBOETO 3JI0POBBSI M OKPYKAIOMICH MPUPOTHON
Cpellbl, OCO3HABaTh OMACHOCTh BO3JACWUCTBUSA Ha JKUBBIE OPTraHU3MBl OMPEIEIEHHBIX OPraHUYECKUX
BellecTB, MOHMMas cwmbica mokazatens [IJIK, moscHAT, Ha mpuMmepax crnocoObl YMEHBIICHHS U
MPEIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBHS HA OPTAHU3M UYEIIOBEKa,

JUTSE O0YYArOIIMXCS ¢ OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE TPUMEHSITH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUN;

JUIS CIIETIBIX M CIA0OBUASIIMX OOydYaloIUXCs: YMEHHE HCIOJIb30BaTh pPElbe(PHO-TOUCHHYIO
cuctemy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpenMeTHBIEC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XWMHUYECKOHW COCTABJISIFOIIEH E€CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUH SIBIICHUW MPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOOUMOW MMl pElICHUs MPaKTHYECKUX 3a/1ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;



BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYJIA, MOJIb,
MOJISIPHBI 00BEM, BAJIEHTHOCTh, JIEKTPOOTPULATEILHOCTh, CTENEHb OKHCICHHS, XMMHYECKas CBS3b
(xoBaJIeHTHAs, MOHHAs, METAJJINYECKasi, BOJOPO/IHAS), KPUCTAJUIMUECKasl PEIIETKA, TUIIbI XUMUYECKUX
peakuuii, pacTBOp, SJEKTPOJIUTHI, HEIJIEKTPOJIUTHI, IIEKTPOJUTHUYECKAS AUCCOLMALMS, OKHUCIUTENb,
BOCCTAaHOBHUTEIb, CKOPOCTh XMMHUYECKOHN peakliy, XMMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
3JIEKTPOJUTAYECKON Juccounanuu, nepuoaundeckuit 3akon JI. M. MenpeneeBa, 3aKOH COXpaHEHUS
Macchl BEIECTB, 3aKOH COXpPAaHEHHsS U MPEBpaIleHHs] HHEPruu MpH XUMHUYECKUX PEaAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3BIK XMMHH, MHUPOBO33PEHUYECKHUE 3HAHMUS, JIEXKAIIUE B OCHOBE
MOHVMAHUS TPUIMHHOCTH W CHUCTEMHOCTH XUMHYECKHX SIBIICHUH, (DAKTOJIOTMUYECKHUE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJyYeHUH M 0€30MaCHOM HCIIOJIb30BAaHUH BaXKHEHIINX HEOPTaHWYECKUX BEIIECTB
B OBITY U IPAKTUYECKON JAESITETbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMI BBISABIIATH XapaKTepHbIE MPU3HAKU TOHSTHUN, YCTaHABIMBATh HX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONKMCAHUU HEOPTaHUYECKUX BELIECTB U UX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XUMHUYECKYI0 CUMBOJUKY JJIsSi COCTaBICHUS (POpMYT
BEUIECTB U YypaBHEHUN XUMHUYECKHX peakiuii, cucremarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BaHUS OTJIEIbHBIX HEOPraHUYECKHUX BEUIECTB (yrapHblii ra3, yIJIEKUCIbIA ra3, aMMHuax,
raméHasi U3BeCThb, Heran€Hasi U3BeCTb, IUThEBAs COJIA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHI ONpPENENsITh BaJCHTHOCTh U CTENEHb OKHUCICHUS XHMHYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBAJCHTHAas, MOHHA,
METaJIJINYECKasi, BOJOPOAHAS) B COSUHEHMSX, TUIl KPUCTAIIIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKYyJspHas, HWOHHAs, METAJUIMYECKas), XapakTep Cpeapl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCTMHEHMUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAATIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO UX
COCTaBY K ONpENeNEHHOMY KiIacCy/Tpylie COeIUHEHUH (IIPOCThIe BEIIECTBA — METAJUIBI M HEMETAJLIBI,
OKCH/Ibl, OCHOBAHMsI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH Mepuoandeckoro 3akona JI. M. MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSCHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB XMMHMUYECKHUX
anemeHToB 14 mepuomoB Ilepumomuueckoit cuctembl xumuueckux ayementoB J[. M. Menpaeneesa,
UCIIONIB3YS TOHATHS «S-, P-, O-3JeKTPOHHBIE OpOMTANN», «IHEPTETHUECKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XUMHUYECKHMX D3JIEMEHTOB U HMX COEAMHEHUH MO MepuoaaMm M
rpynmaM [lepuonnueckoil cucteMsl XUMHUYECKUX dJIeMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'€HETHUECKOW CBS3HU
MEXJy HEOPraHWYECKHMMH BEIIECTBAMU C IOMOIIbIO YpPaBHEHHH COOTBETCTBYIOIIUX XHWMHUYECKHX
peakuuii;

cOpPMUPOBAHHOCTh yYMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUH O Pa3IUYHbIM
Mpu3HaKaM (YUCIIYy M COCTaBY pPEarnpyrolnX BEIIECTB, TEIIOBOMY 3(DQeKTy peakuuu, H3MEHEHHIO
CTETIeHeW OKUCIICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKINH, YUACTHIO KaTaan3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPAaBHEHMSI PEAKIUil pa3iM4YHBIX THUIIOB, MOJIHbIE U
COKpalIEHHbIE YPAaBHEHUS peaklMii HOHHOTO OOMEHa, yYUThIBasl YCIOBHS, MPU KOTOPBIX 3TH PEaKINU
UIYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIUH, MOATBEPXKIAIOIINE KAaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTraHWYECKHX BEIIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIICCTB;

chOpPMUPOBAHHOCTh YMEHUW  PAaCKpbIBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxuii MoCcpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOr0 OanaHca ATHX PeaKiHii;

c(OPMUPOBAHHOCTh YMEHHUW OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaklIud OT
pa3nuYHbBIX (H)aKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO
BozneiicTBus (mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHUM XapaKTEpU30BaThb XUMHUYECKHE MPOLECCHI, JIEKAUUE B OCHOBE
MIPOMBIIIIJICHHOTO TIOTYYCHHSI CEPHOM KHCIIOTHI, aMMHaKa, a Takke chopMUpPOBAHHOCTh MPEACTABICHUI
00 O0IIMX HAYYHBIX MPUHIIUIIAX U YKOJIIOTUYECKUX MPOOIeMaX XUMUUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIM MPOBOAUTH BBIYUCICHUSA C HCIOJB30BAHHUEM IOHSATHUS «MaccoOBas
N0l BEIIeCTBa B PAacTBOPE», OOBEMHBIX OTHOUICHHHM Tra30B MPH XUMHUYECKHX PEaKIUSAX, MAaCChI
BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MIM O0BEMY OJHOTO U3
YYacTBYIONIMX B PEAKIWH BEIIECTB, TEILIOBOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHCHUS
MAacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBWia MOJb30BAHUS XHUMHUYECKOM TMOCYyA0H U
na0opaTOpHBIM O0OPYIOBaHMEM, a TaK)Ke MpaBHia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BHITIOIHATH XUMUYECKUHN IKCIIEPUMEHT (pa3oKeHUe
MepoKcHIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa, OINpeAeNieHHE Cpeabl pPacTBOPOB BELIECTB C
MTOMOIIBI0 YHUBEPCAILHOTO WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOMH
peaKkIuy, pPeakiuy HOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluu Ha cylbdar-, kapOOHAT- W XJIOPHU-
aHUOHBI, Ha KAaTHOH aMMOHHS, pEIICHHE OHKCIEePHUMEHTaJIbHBIX 3afad Ho TemMam «MeTabsl»y Hu
«Hemerannel») B COOTBETCTBUU C MIPABUJIAMU TEXHUKH 0€30MaCHOCTU MPH OOPAIEHUH C BEIIECTBAMU U
1abopaTopHBEIM 000PYAOBAHHUEM, IPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO 3KCIEpUMEHTa B (opme
3alUCH YpPAaBHEHUH COOTBETCTBYIOIIUX peakmuid W (OPMYIMPOBATH BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJTy9aeMYI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MACCOBOM KOMMYHUKANWUU, IHTEpHET U IPYyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOIATh MPABHIIA YKOJIOTHYECKU ETIECO00PA3HOTO TOBEACHUS B
OBITY ¥ TPYJIOBOW NIEATEIHHOCTH B IEISIX COXPAHEHHUsS CBOETO 37I0POBBS U OKpYKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HaBATh OMACHOCTh BO3JACUCTBUS Ha JKMBBIE OPTaHU3MBI ONPEACTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens [1/IK, moscHATE Ha TpuMepax CHOCOOBI YMEHBIICHUS M TMPEIOTBPAMICHUS WX
BPE/THOTO BO3JICHCTBYS HA OPTaHU3M YEJIOBEKa;

JUISE O0YYaroIIMXCs ¢ OTPAaHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

IUIL CTETBIX W CIAa0OBUAANIMX OOYYAIOMIMXCS: yMEHHE WCIIONb30BaTh PEIbePHO-TOYCTHYIO
cuctemy ob6o3nauenuit JI. bpaiins mis 3anucu XuMmudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos
HaumenoBaHue pa3jiesioB U
Ne /i Konrpoabnbie IIpakruueckue
TeM MPOrpamMmmbl Bcero
padoThI padoThI
Pa3zgea 1. Teopernyeckue 0CHOBbI OPraHUYECKOM XMMUM
IIpenmeT opraHn4eCKON XUMUH.
11 Teopus cTpoeHUsI OPraHUYECKUX 3
coequuenuit A. M. byrnepoBa
Wtoro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIE yrieBogopoabl — 3
' aNKaHbI
59 HenpenenbHble yriieBOgOpPOIbI: 5 1
' QJIKEHBI, aJIKa/INCHBI, ATTKUHBI
2.3 ApomMaTudecKkue yriieBoa0po/bl 2
[TpupoaHbIE HCTOYHUKH
2.4 YTJIEBOJOPOAOB U UX 2 1
nepepaboTka
Utoro no pazneny 12
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHHs
3.1 Cnuptsl. @enon 3
3.2 Anpneruasl. Kap6oHoBbIE . 1
' KUCIIOTHL. CIIOKHBIE dPUPBI
3.3 VYriaeBoasl 4 1
Hroro no pazneny 14
Pa3neua 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHHU
4.1 ‘ AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasneny 3
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
5.1 ‘ [Inactmaccel. Kayayku. Bonokna 2
Uroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 9 5

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne ni/m HaumenoBanue pa3aesioB u teM  KoanuecTBo yacos
NporpaMmMsbl Beero Kontpoabusbie IlpakTuueckue
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
11 CrtpoeHne aTOMOB. 3 0 0
[Tepuoanueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKUX djeMeHToB /. 1.
Menpeneena
1.2 CrpoeHue BemiecTna. 4 0 0
MHoroo0pasue BemecTB
13 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 MeTaiisl 0 1
2.2 Hemerans 1
2.3 CBs13b HEOPraHUYECKUX U 0
OpPraHUYECKUX BEILECTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XHUMHS ¥ )KH3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 2 3

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.W., JIpo3nos A.A.,
Jlynun B.B.; nox penaknueii JIlyauna B.B., O611iecTBO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxkninonepHoe obmecTBo «3maTenpcTBO
«IIpocBenieHue»

» Xumus, 11 xmace/ Pymzutuc I'.E., ®enpaman @.I'., AKiimoHepHoe 00IIEeCTBO
«3narensctBo «IIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.W., Ipo3nos A.A.,
Jlynun B.B.; nox penakiueii Jlyauna B.B., O611ecTBO ¢ orpaHMue€HHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odiiecTBo «M3aaTenbcTBO
«ITpocsemieHue»

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3natensctBO «IIpocBenieHre»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://him.1september.ru Enunas xomnexuus L{OP: [IpenmerHas KoyuieKus

«XuMUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO

nopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anrk6epoBoit
http://www alhimik.ru Bcepoccuiickast ouMuajia IMKOJIbHUKOB 10 XUMHH

http://chem.rusolymp.ru Opranudeckasi XUMHSL: SJIEKTPOHHBIA YICOHUK 151

CpPEIIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JIEKTPOHHBINA YICOHUK
HoyTt0yk, npoexkrop, MDY



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

