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HHOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma 1O XHMHM Ha YpPOBHE CpeaHero oOIero oopa3oBaHUs
pazpaborana Ha ocHOoBe DexpepanbHOro 3akoHa oOT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®enepanuu», TpeOOBAaHUM K pPE3yJbTaTaM OCBOEHUS
denepanpHOl 00pa3oBaTEIBLHON MPOTpaMMBbl cpeaHero obmiero oopaszoanus (DOII
COOQO), mpencraBineHHbIx B DeaepalbHOM TOCYJApCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, denepanpHOil paboueil MporpaMMbl CPeIHETO OOIIero 0Opa3oBaHUs
npenMera «XuMuu» (0a3oBbIi ypoBeHb) ¢ yuéroM  KoHmenmum — mpenojaBaHus
y4eOHOro npeamera  «XuUMHS» B 00pa3oBaTesbHbIX Opranuzanusax Poccuiickoi
Odenepanyun, peain3yOUIMX OCHOBHBIE 00pa3oBaTENbHbIE MPOrPaMMbl, U OCHOBHBIX
nosioxenui «Crtpaterun pasButus BocnuTaHuss B Poccuiickoil @Pepepauuu Ha
nepuon 10 2025 rogpa» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 -
p)

XuMuueckoe oOpa3oBaHUE, MOJy4aeMOe BBITYCKHHKaMHU 0011eo0pa3oBaTeabHON
OpraHu3alliM, SBISAETCS HEOTHEMJIEMON YacTbio MX 00pa3oBaHHOCTH. OHO CIIYKUT
3aBEPIIAIOIIMM JTAllOM peaju3alMd Ha COOTBETCTBYIOLIEM €My Oa30BOM YypOBHE
KJIIOYEBBIX HEHHOCTEH, MPHUCYLIUX IIEJIOCTHOW CHCTEME XUMHUYECKOro 0O0pa3oBaHUS.
OTU IIEHHOCTH KacaroTcsl TO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS
U oOmed  KyJabTypbl 4eJlOBEKa, a TaKkKe  SKOJOTMYECKH  OO0OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3JO0pPOBBIO M MPUPOAHON cpexne. Peanusyercd Xumuyeckoe
oOpa3zoBaHue 00y4YalIIMXCSd Ha YPOBHE CpeAHEro oOiiero o0pa3oBaHHs CpPEACTBAMU
y4eOHOro mpenMera «XUMHs», COAEpPKaHWE M MOCTPOEHUE KOTOPOTO OIpEAENICHbl B
nporpaMMe Mo XUMHUHM € YYETOM CHelU(PUKA HAYKH XUMHUH, €€ 3HAUCHHUS B MO3HAHUU
OpUPOABI U B MaTepUalbHOM JKM3HM O0OIIecTBa, a Takke ¢ Y4E€TOM OOIHUX
Henel W NPUHLMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEAHETO
obmero obpazoBanusi B Poccuiickoit denepanuu. Tak, Hanpumep, npu GOPMHUPOBAHUN
colepxkaHusl npeamera «XUMHUS» YUTEHbl CIEAYIONIME TOJIOXKEHUs O crenuduke u
3HAYEHUH HAYKU XUMUHU.

XUMHS Kak »JJIEMEHT CHCTEMBbl ECTECTBEHHBIX HAyK HUIpaeT o0co0yl poJjib
B COBPEMEHHOW IIMBUJIM3AIIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaabHON KyJabTypbl. OHa
BHOCUT CBOWM BKJaa B (OPMHpPOBAHHE PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B
CO3/1aHHE LIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKAIIIEeM MHpEe Kak O €IUHCTBE
OpUpPOABI U 4YEJOBEKa, KOTOpoe (QOpMHUPYETCS B XUMUM HAa OCHOBE IOHWMAHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOUIEro MHpa, OCO3HAHMS B3aUMOCBI3U MEXKIY
CTPOCHHEM BEIIECTB, NX CBOMCTBAMH M BO3MOXXHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSl C JPYTMMHU €CTECTBEHHBIMM HayKaMmH, XUMHUS CTaja
HEOTHhEMJIEMON YacThbI0O MHPOBON KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEUTHOTO
TpyJa M JKU3HU Kaxaoro ujeHa oOuniectBa. CoBpeMeHHas XUMHUSA KakK Hayka
co3uJaTeNbHasi, KaKk HayKa BBICOKMX TEXHOJOTMI HANPABJICHA HA PEIICHUE TJI00AIBHBIX
npoOsieM yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTHUYECKOM,
MUIIEBOM, SKOJOTNYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBS.



B coorBercTBMM ¢ OOmMMH LEISIMU W NPHUHIUIAMU CPEJHEro OOLIEro
oOpazoBanus conepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BBIA YpPOBEHB
U3YUYEHHUS) OPUEHTHUPOBAHO INPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO IOJIIOTOBKY
oOyyaromuxcsi, HeOOXOIUMYI0 UM JUIsl BbIpAOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB,
YCHEIIHOTO BKJIIOYEHUST B KU3Hb COIMYMAa, TMPOJODKEHHS OOpa3oBaHHs B
Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

OpHOW M3 COCTaBIAIOIIMX THpeaMeTa «XUMHUsD SBIsETCS 0a30BbIA  Kypc
«Opranndeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPOTO  SIBISIFOTCS
OCHOBBI 0a30BOM HayKW: CHCTeMa 3HAHUN IO OpraHudeckor xumuu. DopMHUpOBaHUE
JAHHOM CHUCTEMbl 3HAHUM MpPU H3YUYEHHHM MpeAMeTa O00ecHeurBaeT BO3MOMXXHOCTh
paccMOTpPEeHHs] BCET0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX TMOHSTHM, 3aKOHOB H
TEOPUN XUMUH.

Ctpyktypa coaepkaHusi Kypca «OpraHudeckas Xumus» chopmMupoBaHa Ha
OCHOBE CHCTEMHOTO MOJAXO0Ja K H3YYCHHIO y4eOHOro Marepuasa U OOyCIIOBJICHA
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUW Ha ONPENEIEHHBIX TEOPETHUUYECKHUX
ypoBHsX. Tak, B Kypce OpraHMu4ecKol XMMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOpPHHM CTPOEHUS OpPraHWYECKHX COCAMHEHUHM, a TakXke Ha YpPOBHE
CTEPEOXUMHUYECKUX U BJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUU BeliecTB. CBeaeHUs
00 u3y4yaeMbIX B Kypce BelllecTBax HAalOTCS B Pa3BUTHUM — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AaKTHBHBIX COEIMHEHUU. B Kypce opraHmyeckoil Xumuu
MOJIyYaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
NEepBOHAYANIbHBIC TMPEACTABICHUS O XHUMHYECKOM CBS3H, KIACCU(UKAIMOHHBIX
IpU3HaKaxX BELIECTB, 3aBUCUMOCTH CBOMCTB BEHIECTB OT MX CTPOEHUS, O XUMUYECKOU
pEaKIInH.

[lonx HOBBIM yrjoM 3peHuss B Impeamere «XuMus» 0a30BOro  ypoOBHS
paccMaTpuBaeTCsl UM3yUYEHHBIH Ha ypOBHE OCHOBHOTO oOImiero oOpa3oBaHMs
TEOPETUIECKUA MaTepHasl M (DAKTOJIOTHUECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKOU
pEeaKIuH.

Enunas cucrema 3HaHMM O BaXHEMIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHHUM, a TaKKE O XUMHUYECKUX PEaKIUsiX, UX CYUHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JomoiHsercss B Kypce 10 kiacca »snemeHTamMu
coJiepKaHusl, UMEIOIUMH KYyJbTYPOJOTMUECKUI U MPUKIATHOW XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMUU C APYTUMU HayKaMH, PaCKpBIBAIOT €€
pOJIb B TIO3HABATEIBHOW M TPAKTUYECKOW JEATETLHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K MPOIECCY TBOpYECTBA B 00OJACTU TEOPUHM M MPAKTUYECKUX
OPUIOKEHUN XHMMHUHU, TOMOTalOT BBIYCKHUKY OPUEHTHUPOBATHCS B OOIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBSI3aHHBIX ¢ XUMUEH, KPUTUUECKH OCMBICIIMBATh
UH(OPMAIIUIO U IPUMEHSTH €€ JJIs MMOMOJIHEHUS 3HAaHUH, pEelIeHUs WHTEUIEKTYaIbHBIX
U DKCIEPUMEHTAJIBHBIX  HMCCIEAOBATENIbCKUMX 3a7ady. B menom couepxkaHue
ydeOHOro mpenMera «XWMHUS» JaHHOTO YPOBHS HM3Y4YCHHS OPUEHTUPOBAHO Ha
dbopMupoBaHre y O0O0ydYarOMIMXCS MHPOBO33PEHUYECKON OCHOBBI JJII TOHUMAaHMS
¢unocopckux wuIel, TaKMX Kak: MaTepuajbHOE E€JIWHCTBO HEOPraHUYECKOTro H



OpPraHMYECKOT0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHEM,
MI03HABAEMOCTh MPUPOAHBIX ABJICHUN MyTEM DKCIIEPUMEHTA W PEIICHUS MPOTUBOPEUHI
MEXIy HOBBIMU (PAKTaMH M TEOPETUUECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJTH XUMHUHU
B PEIICHUH 3KOJIOTMUECKUX MPOOJIeM, a Takke Mpo0IeM COEPEeKeHUST IHEPTEeTHUECKUX
PECYPCOB, CHIPHSI, CO3TaHMS HOBBIX TEXHOJOTHA U MaTEpHAJIOB.

B mutane pemienust 3aj1ady BOCIIMTAHMS, Pa3BUTHUSI U COIMATU3AIMHI O0YYaIOIIUXCS
OPUHATBIE MPOTpaMMON 1O XUMHUM TMOAXOAbl K OIPEACICHUIO COJEp)KaHUS U
MIOCTPOCHUS TIpEeIMETa TMpeayCcMaTpUBaOT (HOPMUPOBAHUE YHHBEPCATBHBIX YYCOHBIX
JEUCTBUN, WMEIOIMMX 0a30BOE 3HAYCHHWE [JIS1 DPA3IUYHBIX BHUIOB JACATEIHHOCTH:
petieHusi mpoOseM, MOUCKa, aHaliu3a U o0paboTKu WMHGOPMAIMH, HEOOXOIUMBIX IS
NpPUOOPETEHUSI OMBITAa TPAKTHYSCKOH W HWCCICAOBATEIbCKON  JICSITEIBHOCTH,
3aHUMAIOIIEH Ba)XHOE MECTO B MTO3HAHWH XUMHH.

B mpaktuke mpenomaBaHUs XWMHHM KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl TaKk M Ha YpPOBHE CpeAHEro ooOiiero oOpa3oBaHMs, MPHU ONpECICHUU
colepKaTeIbHOW  XapaKTepUCTUKH IeJied M3Yy4YeHUs TpeaMeTra HanpaBiIcHUEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJAMIIMOHHO Tpu3HAETca (HOPMUPOBAHHE OCHOB
XUMUYECKOW HAyKM Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, MPaKTUYECKOU
JESATETLHOCTH 4YEJIOBeKAa M KAaK OJHOTO W3 KOMIIOHCHTOB MHUPOBOWM KyIbTyphl. C
METOJIMYECKOM TOYKH 3pCHUS TaKOW MOAXOJ K ONPEACICHUIO LENed H3YYCHUS
peIMeTa SIBISIETCS BIIOJHE ONPaBAaHHBIM.

CoryiacHO JaHHOW TOYKE 3pCHHS TJIABHBIMU IEISAMU U3yUCHHS TIPEIMETa « XUMUS»
Ha 0a30BOM YpOBHE SIBIISIFOTCS:

- (opmupoBanue CUCTEMBI XUMUYECKUX  3HAHUM KAk  BakKHEHIIeu
COCTAaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXkKaT
KJIFOUEBbIE TOHSTHS, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XMUMHUH, OCBOCHHUE SI3bIKA HAYKH,
YCBOGHHE W TOHMMAaHHUE CYITHOCTU JIOCTYIHBIX OOOOIIEHNIT MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHVIS,

- (opmupoBaHHe W pa3BUTHE TPEICTABICHUI O HAYYHBIX METONAX IO3HAHMS BEIICCTB
Y XUMHYECKUX PEaKIMi, HEOOXOMMMBIX IS TIPUOOPETEHHUsI YMEHUM OPHEHTUPOBATHCS B MHPE
BEIIIECTB M XUMUYECKUX SIBJICHHH, IMEFOIIIIX MECTO B MPUPO/IC, B TIPAKTUYECKON U TTOBCETHEBHON
KH3HM;

- pa3BUTHE yMEHUW U CIIOCOOOB NESITEIbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHCHHEM XHMHUYECKOTO JKCIEPHUMEHTa, COONIOJCHUEM TIpaBuji 0e30macHOro
oOpalleHus C BEIeCTBAMH.

Hapsiny ¢ »Tum copepkarenbHasi XapaKTepUCTHUKa IeJed W 3a1ad U3y4deHHUs
npeaMeTa B IporpaMme M0 XWMHH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH TIPUOPHUTETAMHU B CHCTEeMe cpemHero obmero oOpa3zoBanms. CeromHs
B IPEMNOJIaBaHUN XUMHH B OOJBIIEH CTETEHH OTAAETCS MPEANOYTECHUE MPAKTUYECKON
KOMITOHEHTE COJIep>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha TMOJIMOTOBKY BBIMYCKHUKA
o011eo0pa3oBaTeIbHOM  OpraHu3alMy, BIAJCIONIET0 HE Ha0OpoM 3HAHWMM, a
(YHKIIMOHAJILHOH T'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU W yMEHUSIMH aKTHUBHOTO
MOJIYYEHUSI 3HAHUN U IPUMEHEHUS WX B PEabHOM JKU3HU JUIS PEIICHUS MPAKTHICCKUX
3a/1ay.



B 31O CBA3M mpu u3ydeHUM npeaMera «XUMHUS» JOMUHHUPYIOLIEE 3HA4YCHUE
OpUOOpETAIOT TaKUE eI U 3aJ]a4H, KaK:

- ajanTanus oOOy4YalolMXCS K YCJIOBUSM JWHAMHYHO Pa3BUBAIOIIETOCS MUpA,
dbopMUpOBaHHE WHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO I'PAMOTHBIX PEIICHHA B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

- ¢opmHupoBaHHE y 00YHaIOIIUXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHIIUH),
MMEIOIMX YHHMBEPCAIbHOE 3HAUYECHHUE JJISl PA3IUYHBIX BHUJOB JESATEIHOCTH: PEIICHUS
npoOyieM, TIOMCKa, aHaiauM3a W Oo0pabOTKM  HWH(pOpPMAIMU, HEOOXOMUMBIX IS
NPUOOPETEHHUsI OMbITA JIEATEIbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B MO3HAHUU
XUMHH, a TaKXe i1 OLEHKH C MO3UMUUH SKOJIOIMYECKON O€30MacHOCTH Xapakrepa
BJIMSIHUS BEIIECTB U XMMHYECKHUX MPOLECCOB HA OPIaHU3M Y€JIOBEKa U IPUPOJHYIO CPENLY;

- pa3BUTHE I[I03HABATEIbHBIX HWHTEPECOB, HMHTEIUVIEKTYaJbHbIX M TBOPYECKHUX
COCOOHOCTEN OOYYarolUXCs: CHOCOOHOCTH CAaMOCTOATENbHO NPUOOpPETaTh HOBBIE
3HaHHUA 10 XUMHUU B COOTBETCTBMM C >KM3HEHHBIMH MOTPEOHOCTSAMH, HCIOJIb30BaTh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TOMCKA U aHaJIu3a y4eOHON U HAYy4YHO
- IONYJISIPHON MH(OPMaLIUU XUMHUYECKOTO COJAEPKAHUS;

- (¢opMUpOBaHHE M pa3BUTHE y OOYYAIOIIMUXCS aCCOLUATHUBHOTO U JIOTUYECKOTO
MBIIJICHUS, HAOJI0AaTEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHMM U IPOBENECHUU XUMHUYECKOIO
AKCIIEPUMEHTA;

- BocmuTaHue y oOywaroumxcs  yOeXIAEHHOCTH B T'yMaHUCTHUECKOU
HAIpaBJI€HHOCTH XHMMMHM, €€ BaXHOW POJIM B PpEUICHUH TJI00albHBIX MpodIeM
pPalMOHAIBHOTO TPUPOJONOJb30BaHUSA, IOMOJHEHUS SHEPreTUYECKUX PECYPCOB H
COXpaHEHUS MPUPOJHOTO  PABHOBECHSA, OCO3HAHUS HEOOXOAMMOCTH  OEpeskKHOTro
OTHOILIEHUS K TPUPOJE M CBOEMY 3/0pPOBbIO, a TakXke MpPUOOPETEHUs OIbITa
UCIIOJIb30BAHMS TIOJIYYEHHBIX 3HAHUM JJi1 TPUHATUS TPaMOTHBIX pEIICHHH B
CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMHU.

Ilenn w 3amaum  M3yyeHUs TMpeaMeTra «XHUMHUS» MOIYYWIM HOJIPOOHYIO
METOJIMYECKYI0 HMHTepHpeTanuio B pazaene «llnanupyemble pe3yibTaThl OCBOCHHS
OporpaMMBbl IO XUMHUM», Oarojaps 4emy oOecredyeHo 4YETKOE MPEACTaBIIEHUE O TOM,

KaKue 3HaHUS U YMEHMsS HMMEKT IPsAMOE OTHOIICHHE K pealu3alld KOHKPETHOMU
LEJIH.

B yueOHOM miaHe cpeaHero oOiiero oOpa3zoBaHUsl MpeaMET «XUMUs» 0a30BOT
O YPOBHS BXOJUT B COCTaB IIpeIMETHOM 00s1acTi « ECTeCTBEHHO-HAYUYHBIE ITPEIMETHI.

Yucno yacoB, PEKOMEHIOBAHHBIX Il M3yuyeHHs xumuu B 10 kiracce — 34 yaca
(1 yac B HEnEMIO).



COJEP)XAHUE OBYYEHUS'

10 KVIACC

Teopernyeckue OCHOBBI OpPraHu4ecKou
XUMUHU

[IpenMer opraHMYecKOM XUMHUH: €€ BO3HHKHOBEHHME, pAa3BUTHE M 3HAYCHHE
B TOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpHsl CTPOCHUA OPraHUYECKHUX
coenunennii A.M. bytnepoBa, €€ ocHoBHbIe TONOXkeHUsA. CTpyKTypHBIE (HOPMYIIBI
OpraHWYECKUX BelecTB. ['omoiiorusi, nzomepus. XuMHU4YECKasl CBsI3b B OPraHUYECKHUX
COEJIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBinenne o kinaccupuKalMu OpraHuueckux BemecTB. Homenkiarypa
OpPraHMYECKUX COCTUHEHUN (CUCTEMAaTUYeCcKas) U TPUBUAIbHBIC HAa3BaHUS BAKHEUILIUX
IIPEACTABUTEIIEN KIIACCOB OPraHUYECKUX BELIECTB.

IKCNepUMeHTATbHbIE METOIbI M3YUYeHUs BellleCTB U UX MpeBpalleHn i

O3HakomiieHHE C OOpa3llaMH OpPraHMYECKUX BEIIECTB M MaTepHaliaMd Ha UX
OCHOBE, MOJICIIMPOBAHUE MOJIEKYJl OPTaHMYECKHUX BEIIECTB, HAOIIOJEHUE U OMHCAHUE
JIEMOHCTPAIIMOHHBIX ~ OMBITOB 1O TMPEBPAICHUIO OPraHWYECKUX BEIIECTB MPHU
HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAaHUE U TOPCHHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKAN psAA. MeTaH U 3TaH — mpoCTenIIne
[PEICTaBUTENIN AJIKAHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (peakunu 3aMeIeHUs U
rOpEHUs), HAX0XKACHUE B IIPUPOJIE, TIOJTyYEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAd. OTUIEH W NPONWIEH —
OpOCTEHIINe MPEICTABUTENIN ATKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOWCTBA (peaKinu
TUAPUPOBAHUS, TaJOM€HUPOBAHUSA, TUIpaTallid, OKUCICHHS M IOJMMEPH3ALUN),
MOJIy4YEHHE U TPUMEHEHHUE.

Ankaauenbl: Oyramuen-1,3 u werwnOyrtanueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBAa (peakuuss mnoiauMmepusanuu). [lonydyeHne CHHTETHUECKOTrO
Kay4dyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTUYECKUN psii. AUETUIEH —
OPOCTEHUIINI MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, PU3NUYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUSA, THUJpATAlUM, TOPEHUS),
NOJIyYEHHUE U TPUMEHEHHUE.

Apenbl. beH3om: coctaB, cTpoeHue, PU3NIECKUEe U XUMUYECKUE CBOMCTBA (peaKkIinu
raJlOTEHUPOBAHUST W HUTPOBAHUS), IOJYYEHHE U MpUMEHeHue. Tonyon: cocmas,
cmpoeHue, @usuyeckue U XuMuyeckue ceoucmea (peakyuu 2an02eHuposaHus u
HUMpo8anus), noayuenue u npumenenue. TOKCUMUHOCTb apeHOB. |'eHeTHuYecKas CBS3b
MEXKY YIJI€BOJAOPOIAMU, MPUHAJIEKAIIUMHU K PA3JIMYHBIM KJIacCaM.




Kypcuéom B TexcTe BBIAENEHBI DIEMEHTHl  COJCpKaHUS  ydeOHOro Mmarepuana, KOTOpHIE
M3y4aroTCs B O3HAKOMHTEIFHOM IUIaHE W HE BKJIIOYAIOTCS B COCTAaB IMPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS
@®OII COO Ha 6a30BOM ypOBHE.



[TpupoaHble UCTOUHUKHU YTIIEBOOPOAOB. IIprpoaHblil ra3 u NonmyTHbIE HEQTIAHbBIE
ra3bl. Hetb 1 € npoucxoxenue. CrnocoObl nepepadoTKu HEYTH: NEPErOHKA, KPEKUHT
(TepMuueckuii, KartanuTuueckuit), mnuponu3. I[Iponykrsel mnepepaboTku HedTH, HUX
OPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbI yroiab M HpPOIYKTHI €ro
nepepadoTKH.

JKCIepUMEHTATbHbIE METO/IbI M3Y4YeHHS BelleCTB U UX NpeBpallleHn i

O3HakomieHre ¢ oOpa3laMM IJJacTMAacC, KayuyyKOB U PE3UHBI, KOJUICKIUU
«Hedpte» u  «VYromby, MOJEIUPOBAHUE  MOJIEKYII yIJIEBOAOPOAOB U
rajJoreHONPOU3BOAHBIX, MTPOBEACHUE NMPAKTUYECKON PaldoThl: MOJyYECHHUE STHICHA U
U3y4YE€HUE €T0 CBOMCTB.

PacuéTrHble 3agaun

Brruucnenus 1no ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUUeCTBa
UCXOJIHOTO BEIIeCTBA WM TMPOAYKTa PEaKUMH IO U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEILIECTB UJIU MPOIYKTOB PEAKIIUN).

Kuciopoacoaep:xamue opraHuyecKkue coeIuHeHus

[TpenenbHbIE OAHOATOMHBIE CIUPTHI. METAaHOM U 3TAHOJI: CTPOEHUE, (PU3NUECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKUUMU C aKTUBHBIMU MeETajjlaMH, TaJlOr€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BomopoiHbie CBsI3M MEXAY MOJIEKYJaMu crnupToB. JlelicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaroMHbie CIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NUYECKUE U
XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO ILIEJIOYHBIMU METaJUIAMH, KaueCTBEHHAas
peakiusi Ha MHOTOaTOMHbIE ciupThl). JleiicTBre Ha opraHu3M uenoBeka. [IpuMeHneHue
[NIALEPUHA U STUJICHTIIUKOJIA.

deHon: cTpoeHHE MOJICKYJIbI, (PU3MYECKHEe U XUMHYECKHE CBOMCTBA. TOKCUIHOCTh
¢denomna. [Ipumenenue gpeHoua.

Anpaerunbl U kemonwvl. GopManbIeTul, alleTalbIErua: CTpoeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBa (peakUMM OKHUCIEHHS U BOCCTAaHOBJIEHHS, Kau€CTBEHHbIE
pEeakLnn), MOJIYyYEHHUE U IPUMEHEHHE.

Ayemon: cmpoenue, gusuueckue u xumuieckue ceolucmea (peakyuu OKUCieHus u
80CCMAHOBNEHUS), NOTYYEHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpeeibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs U YKCyCHas
KUCJIOTHI: CTpOEHHE, (PU3MYEeCKHe W XHMMHUYECKHE CBOMCTBa (CBOICTBa, oOmIue s
Kjacca KHUCIOT,  peakuuss  JTepuduxanuu),  MOJIydeHHME U IPUMEHEHHE.
CreapunoBas U OJIEMHOBAas KHUCJIOTHl Kak MPEACTaBUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOILEE JEHCTBUE.

Cnoxnble 3QUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONH3 CIOMKHBIX
a¢upos. Kupsl. 'uaponus xxupos. [Ipumenenue xupos. buosnoruyeckas posib KUPOB.

YrneBoabl: cocTaB, KiacCU(pUKALUS YIIeBOAOB (MOHO-, JU- U TOJHCAXapUIIbI).
I'moko3a — mpocTeWlIuii MOHOcCaxapuj: OCOOEHHOCTU CTPOEHHUS  MOJIEKYIIBI,
¢usznueckue M XMMHUYECKHE cBOMcTBa (B3ammojeiictBue c ruapokcugom meau(ll),



OKHCJIEHME aMMHAYHbIM pacTBOpoM okcujaa cepedpa(l), BoccTtaHoBieHue, OpoxKeHUE
TJIFOKO3bI),



HaXO0XJAEHUE B MPUPOJIE, TPUMEHEHUE, Ononornyeckas poisib. Porocunres. OpykTo3a
KaK U30Mep TIIIOKO3bI.

Caxapoza — npedcmagumenv oucaxapuoos, 2uOpoaU3, HAxXoxHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman u memmono3a Kak NpupojHblie moauMmepbl. CTpoeHue Kpaxmana u
HEeJUTI0103b1. PU3NYECKHUe U XUMUYECKUE CBOMCTBA KpaxMaia (THAPOIIN3, KaYeCTBCHHAS
peakIus ¢ U0JI0M).

JKCNepUMEHTAJIbHbIE METOAbl H3YUYEeHHS BelIeCTB U MX NMpeBpalleHuil

[IpoBenenuie, HaOMOACHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YECTBEHHBIE pEAKIWH OJIHOATOMHBIX CHUPTOB (OKHUCJIEHHUE 3TAaHOJIA
okcuznoM Menu(Ill)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICHCTBHE TJIMIEPUHA C
rugapokcugom meau(ll)), anpnerunoB (OKUCIEHHME aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rtumpoxcugom wmemu(ll), B3ammonelicTBuEe Kpaxmaga C HOJIOM),
MIPOBEICHNE MPAKTUYECKOU pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

PacuéTrHble 3agaun

Brruucnenus 1no ypaBHeHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOAYKTa pPEAKIUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEILIECTB UJIU MPOIYKTOB PEAKIIUN).

A3oTcoaep:kamnme OpraHu4eckKue
coeIMHEeHUsA

Amunvl. Memunamun u aHUIUH: COCMAB, CMpoeHue, Gusuyeckue U Xumuyeckue
ce0lCmBa (2opeHue, 83aumMooelicmaue ¢ 000U U KUCIOMAMUL).

AMHMHOKHUCIIOTHI Kak aM(OTEpHBIC OpTraHWYeCKHe coenuHeHus. Dusnyeckne u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIHIMHA). bruomornyeckoe 3Ha4CHUE
aMUHOKHCITOT. [lenTuapl.

benku kak TpPUPOIHBIC BBICOKOMOJICKYIISIPHBIC CcOoeauHECHHS. [lepBUuHasd,
BTOPUYHAS U TPETHUYHASI CTPYKTypa OelKOB. XMMHUUECKHE CBOKMCTBA OCIIKOB: THJIPOJIN3,
JeHaTypalus, KaueCTBEHHbBIE PEaKIIuy Ha OCIIKH.

JKCNepUMeHTATbHbIE METO/Ibl M3Yy4YeHHS BellleCTB U UX MpeBpallleHn i
Habmonenve m ommcaHue JAEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypalus OENKOB
IIPY HarpeBaHUU, IBETHBIC PEAKIIUU OEIKOB.

BoicokomoJiekyJisipHbIe COeTMHEHUs

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTCTICHb IMOJMMEPH3AIlAN, CPEAHSAS MOJCKYISIpHAS
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHHH  —
MOJIMMEPHU3AITUs U TTOJIMKOHICHCAITHS.

IInacmmaccol  (noaudsmuneH, ROAUNPONUTEH, NOJUSUHUIXIOPUO, NOJUCTIUDOTL).
Hamypanouwiti u cunmemuueckue Kayuyyku (O6YmaoueHoswvill, Xi0pONpeHosvill U
usonpenoswiti). Bonokna: mamypanvHvle (XI0NOK, wiepcmv, WENK), UCKYCCMEEHHble
(ayemammnoe 8010KHO, BUCKO3A), CuHmMemuiecKkue (KanpoH u 1a6cat).



JKCNEePUMEHTAJIbHbIE METOAbI H3YYCHUS BEIIECTB U MX MpeBpalieHn
O3HakomiieHHe ¢ 00pa3liaMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YKOB.

MexnpeamMeTHble CBSI3U

Peanmnsannss MeEXNpeIMETHBIX CBS3€M IIPU HM3YYEHUH OPraHUYECKOM XUMHH
B 10 Kyacce oCcyIiecTBISEeTCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUM, TaK W IIOHATUW, SBIIOIIMXCA CUCTEMHBIMHM Ul OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LINKJIA.

OO1Me ecTeCTBEHHO-HAay4YHbI€ TMOHATHSA: SIBICHHE, HAy4HbIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaliu3, CHUHTE3, Kiaccu(uKalus, MNepUOIUIHOCTh, HAOII0EHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHNUE.

@u3nka: Marepusi, SHEPTUsl, Macca, aToOM, DJIEKTPOH, MOJEKYJIA, SHEPreTUYECKUI
YPOBEHb, BELIECTBO, TEIO, OOBEM, arperaTHOE€ COCTOSHHE BELIECTBA, (U3UUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, Ouocepa, OOMEH BeEIIECTB B OpPraHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BemiecTBa (OENKH, YIJIEBOIBI, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepayibl, TOpHbIE MOPOJbI, MOJIE3HbIE HCKOIMAaeMble, TOILIUBO,
pecypchl.

TexHosorusa: NUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHTAaHUS, MOIOLIUE
CpelcTBa, JIEKapCTBEHHbIE W  KOCMETHMYECKHE IMpenaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K  pe3yjbTaTaM  OCBOCHHUS
o0ydJaronMMHCsT  MPOTpaMM  CpelHero  olmero  oOpa3oBaHusl  (JUYHOCTHBIM,
METanpeIMETHBIM U TpeAMEeTHbIM). HayuyHo-MeToquueckoil OCHOBOM aJisi pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHS MPOTpaMM CpPETHEro oO0IIero ooOpa3oBaHUS
SABJISIETCS CHCTEMHO- JE€ATEIbHOCTHBIN MOIXOI.

B coOTBETCTBMM C CHCTEMHO-IESITEIbHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMHU» Ha YPOBHE CPEIHETO OOIIEero
00pa30BaHMs BbIIEIEHBI CIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIMMHUCSI POCCUMCKOH TPaXKTAaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTU U CAMOOIPEEICHUIO;

HaJMyMe MOTHUBAIIMU K 00yUEHHUIO;

[[eJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPATUIINNA 0a30BOM HAYKU XHUMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBAThCS B  CBOCH
NEATEeNIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIIMMU 11€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4yMe MPaBOCO3HAHUS HKOJOTUUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LENHU
U CTPOUTDH )KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa « XUMHUSD) JOCTUTAIOTCS B €UHCTBE
y4eOHOM M BOCHUTATEIBLHOW JEATEIbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKHUMH,
COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€alaMu POCCUUCKOTO
IpaXKJaHCKOro 00IIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAMH U MPABUIIAMH TTOBEJICHUS,
CIIOCOOCTBYIOIIMMHU  TMPOIECCaM CaMOIIO3HAHMS, CAaMOPAa3BUTUS U HPABCTBEHHOI'O
CTAHOBJICHUS TUYHOCTU 00YUYaIOITUXCA.

JInyHOCTHBIE  pe3yJIbTaThl  OCBOEHUS  IpeaMera  «XUMHUSD»  OTPaXKarT
chOpMHUPOBAHHOCTh  ONBITA [O3HABATEIbHOM W  NPAKTUYECKON  ESITeIbHOCTH
o0yJaroumxcsi Mo peaju3alud MPUHATHIX B OOIIECTBE I[EHHOCTEH, B TOM 4YHUCIE B
YacTu:

1) rpaskaaHCKOro BOCIIUTAHUSA:

OCO3HaHMSI OOYYAIOIIMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB W O0OS3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOIOPSAIKY;

MPEACTABJICHUSA O COLMAIBHBIX HOPMaxX M MPaBUJIAX MEKINYHOCTHBIX OTHOIICHUHN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOUW AESATEIBLHOCTU MPU CO3JaHUU YUEOHBIX
IPOEKTOB, PENICHUH YYEeOHBIX W IMO3HABATEJBHBIX 3a7]]a4, BBIMOJHEHUH XUMUYECKHUX
SKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, TIOTUKY U apTyMEHTHI
JPYTUX MPU aHAJU3€ PA3JIMYHBIX BUJIOB YU4EOHOU JIeATeTbHOCTH;

2) IaTPUOTHYECKOT 0 BOCIIMTAHUA:

LHEHHOCTHOTO  OTHOWIIEHHUS K HCTOPUYECKOMY U  HAyYHOMY  HaCIEIUIO0
OT€YECTBCHHON XMMHHU;

YBOXEHUS K TMPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU W TIPAKTUIECKOTO
OPUMEHEHUST XUMHUH, OCO3HAHMUSI TOr0, UYTO JOCTHKEHHUSI HAyKH €CTh pe3yJibTaT
JUTUTENIbHBIX HAOMIOACHUHN, KPOIOTIMBBIX AKCIIEPUMEHTAIbHBIX TTOUCKOB, MOCTOSTHHOTO
TpyJa YYEHBIX U MIPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHMBOB B MOJYYEHUU U TOCIEAYIOIIEM aHAIIN3€
uH(OPMAITUH O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyalldHd, CBS3aHHBIE C XUMHYCCKUMH SBICHUSIMU,
M TPUHUMATh OCO3HAHHBIC PELICHUs, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAECHUE U IOCTYNIKM CBOUX TOBAPHUILEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUI 3TUX IMOCTYIKOB;

4) popMupoOBaHUA KYJbTYPbI 310POBbS:

MOHUMAaHUA [IEHHOCTEH 3I0pOBOTO U 6€30MacHOro 00pasa KU3HHU, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY M TCUXUYECKOMY
310POBBIO;

coOmoieHusT TpaBuUil  OE30MacHOro OOpalieHusi C BeHlecTBaMH B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYJIOBOU AEATEIILHOCTH;

MOHUMaHUA [IEHHOCTH MPAaBUJI UHAMBUIYAIBHOTO M KOJUIEKTUBHOI'O O€30MacHOr0
NOBEACHUS B CUTYaALUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HaHHUS IMOCIEJACTBUI M HENpPUATUS BpEAHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0J15, HAPKOTUKOB, KYpEHUS);

5) TPy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIHCKOM
NEeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JCATEILHOCTH,

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/lay COIMATbHOM
HAIPaBJICHHOCTH (B paMKaxX CBOET0 Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUUYECKOMY H3yYEeHHUI0 Tpodeccuil pas3IudyHOro poja,
B TOM YHCJI€ Ha OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUM MO XUMUHU;

YBaXEHUS K TPYAY, JIOJISIM TpyAa U pe3yJibTaTaM TPYI0BOM JIeATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATHLHON TPAaeKTOpUM OOpa3oBaHUs,
Oynymieit mpodeccuu U peanus3anud COOCTBEHHBIX XU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XUMHUU, HMHTEPECOB M MOTpeOHOCTEH
00IIIECTBA;



6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11€JIECOO0OPa3HOr0 OTHOIIECHHS K TMPUPOAE, KaK HUCTOYHUKY
CYIIECTBOBAHUS )KM3HU Ha 3eMJIE;

MOHMMAaHUS TJ00AJIPHOTO  XapakTepa HSKOJIOTHYECKUX MpoOiIeM, BIUSHUSA
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSHUE IPUPOTHON U COTUAITBLHOM CPEJIbI;

OCO3HaHMUSI HEOOXOIUMOCTH MCIOJIB30BaHUS JIOCTHIXKCHUN XUMHH ISl PEIICHUS
BOIIPOCOB PAllMOHAIIBHOT'O MTPUPOIOIOTIb30BaAHUS;

AKTUBHOTO HENPUATUSA NEUCTBUU, NMPUHOCAIIUX BpEI OKPYXKAKOIMIEH NPUPOIHOU
cpene, YMEHHS MPOTHO3UPOBATH HEOJIATONMPHUATHBIE HKOJOTHYECKUE IMOCIIEICTBHS
MPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPAIIATh UX;

HAJIMYMUS PA3BUTOrO SKOJOTHYECKOTO MBIIUIEHHS, JKOJOTMYECKON KYJIBTYPBHI,
ONbITA JEITEIbHOCTH SKOJIOTUYECKOW HAIPABIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA
UMM B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIILHOW MPaKTUKE, CTIOCOOHOCTU U
YMEHHS aKTUBHO ITPOTUBOCTOATH UACOJIOTMU XeMo(hoOuu;

7) IEHHOCTH HAYYHOI' O MO3HAHUS:

c(OPMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOU MPAKTHUKU;

NOHUMAaHUA CeUU(PUKH XUMUU KaK HAyKW, OCO3HAHUA €€ poju B (hOPMUPOBAHUU
pPAalMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUU LEJIOCTHOTO IPEICTABICHUS
00 OKpY’KaloIlleM MHUPE KaK O €IMHCTBE NMPUPOAbI U YEJIOBEKA, B IO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEHN U PelIeHUH MpoOIeM COXpaHEeHU S TPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAYUMOCTH XMUMHUH JIJIsl COBPEMEHHON IUBUIIN3AIUU: B €€
IYMaHUCTUYECKOW HANpaBICHHOCTH W BaXKHOM poJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaAIbHOW KYJIbTYPhl, PEHIEHUH TJI00AJBbHBIX MNPOOJIEM YCTOHYMBOTO DPA3BUTHS
YeJI0BeYECTBA —  CBHIPbEBOM, DJHEPreTMYECKOM, MHUIIEBOM M JKOJIOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, OOECHEYEHUH YCIOBUM YCIEUIHOIO TpyJa U
HKOJIOTUYECKH KOM(OPTHOM KU3HM KaKJI0T0 YJeHa 0OIECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IMOHMMAHHUS CYIIHOCTH METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCIOJIb30BaTh IOJIy4YaeMble
3HAHUA JUIsl aHaliu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEr0o MHUpa M MPOUCXOALIUX
B HEM M3MEHEHUH, YMEHHUS JenaTh 00OCHOBaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAyUYHBIX
(aKkTOB M UMEIOIIMXCA JTAHHBIX C LEJbIO MOTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJISl PELICHHS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYaLIUX;

MHTEpeca K NO3HAHUIO U MCCIIEN0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BaHUIO,
K aKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUN MO XMMHUU B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pas3iuyHbIX cdepax mnpodheccuoHaIbHON
NEeATEIIHOCTH.



METAITPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3yiabTaThl OCBOCHUSA YYEOHOTO mpeameTa «XUMHUS» Ha
ypOBHE cpesiHero ooiiero o0pa3oBaHus BKIHOYAIOT:

3HAYMMBIE TUISL dbopMupoBaHus MHPOBO33PEHUS oOyyJaroumxcs
MEXIUCIUIUITMHAPHBIE (MEXMpPEIMETHBIE) OOIIEHAYYHbIE TOHATHUS, OTpPaXKAIOUINe
[EJIOCTHOCTh HAyYHOM KapTHMHBI MHpa U choenupuKy METOJOB MO3HaHMUS,
UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, 3HEPIUs, SBJICHUE,
npollecc, CUCTEeMa, Hay4dHbIM (pakT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
Teopusi, NCClIeOBaHNE, HAOMIOICHNEe, U3MEPEHHUE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIE y4eOHBbIC JCUCTBUS (IMO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
pEryJATUBHBIE), oOecnieunBarome GopmMupoBaHue (QyHKIIMOHAIHHOM TPAMOTHOCTH H
COILIMATTbHOW KOMITETEHIIUU 00yYJarOIINXCS;

CIOCOOHOCTh OOYYaIOIIUXCSl HKCIOJIb30BaTh OCBOCHHBIE MEKIUCIIUILUIMHAPHBIC,
MUPOBO33pEHUYECKNE 3HAHUS U YHHUBEpCalbHbIE yueOHble AEHCTBUS B MO3HABAaTEIbHOU
U COLIMAJIbHOM MTPaKTHUKeE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yU€OHBIMU

IM03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU u PETYJISITUBHBIMHA
JIEHCTBUSAMH.

Ilo3HaBaTeJibHbIE YHUBEPCAJIbHBbIC Y4eOHbIE NeMCTBUA
ba3oBble JJoru4yecKue JaeiicTBUS:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U aKTYAJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATh LENU IeITEIbHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAaThl ACATEIBHOCTH C MOCTABIECHHBIMU LIEIISMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUAS —
BBIICJISITh XAPAKTEPHBIC NPHU3HAKU TMOHATHM M YCTAaHABJIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIWE TMOHATHSA IS OOBSICHEHHUS OTACIbHBIX (PAKTOB M
SIBIICHU;

BBIOMpaTh OCHOBAaHMS M KPUTCPUH JUIs KIACCH(HUKAIMKM BEIISCTB U XUMHYCCKHUX
peaKiuu;

YCTaHaBJIMBATh MIPUYNHHO-CIICICTBEHHBIE CBSI3U MEXIY  H3y4YaeMbIMHU
SIBIICHUSIMU;

CTPOUTbH JIOTUUECKUE PACCYXJACHUs (MHIAYKTUBHBIC, ACAYKTUBHBIE, 10 aHAJIOTHH),
BBIABJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYUS B PACCMATPUBAECMBIX  SIBIICHUSAX,
(dbopMyTUPOBaThH BBIBOABI U 3aAKITIOUCHUS;

MPUMEHATh B MPOLIECCE ITO3HAHMS, HCHOJIB3YEMBIE B XHUMHHM CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIENIH, IMPEOOPA30BLIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKHUI
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYeckas ¢opMmysia, ypaBHEHHE XUMHYECKOU
peakunu — TpU pEIICHUM Y4YeOHBIX TMO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad,



IMPUMCHATb HA3BAHHBIC MOJICIIBHBIC IIPCACTABJICHUA MOJIA BbIABICHUA XapPAKTCPHBIX
IMPU3HAKOB U3Yy44aCMEIX BCIICCTB 1 XUMHUUCCKUX peaKuHﬁ.



ba3osble HCCJIEA0BATEIbCKHE

AefcTBUA:
BJIaJIETh OCHOBAMH METOJ OB HAYYHOI'O MIO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; popMyaupoBaTh UEIM W 3aJa4d HCCIIEOBAHUSA, MCIOJIb30BaTh
MIOCTABJICHHBIE W CAMOCTOSITEIbHO CPOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JIJIsi (DOPMHUPOBAHUS THIIOTE3BI MO MPOBEPKE
MPaBUJIILHOCTH BBICKA3bIBAEMBIX

CYXICHUU;

BJIAJICTh  HABBIKAMU  CAaMOCTOSATEIBHOIO  IUIAHUPOBAHUA U IPOBEICHUS
YYEHUUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATH YyMEHHUs HAOM0AaTh 32 XOJO0M
npolecca, CaMOCTOSATENbHO TPOTHO3UPOBATh €ro  pe3yJibrar, (OpMYJIUpOBaTh
0000IIeHHsT M BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAHUSA,
COCTAaBJISITh OOOCHOBAHHBIN OTYET O MPOJIETaHHON padoTe;

IPUOOPETATh OMBIT YYCHUYECKOUN MCCIIeIOBATEIbCKON U MMPOCKTHOMN JAESTEIHLHOCTH,
HPOSIBJISTH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOUCKY METO/I0B
pelIeHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHHUS.

Pabora ¢ undpopmanmueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MUCTOYHUKAX MH(pOpMAIMU (Hay4HO-MOIMYJspHas
auTepaTypa XMMHUYECKOTO COAEpKaHUs, CIpaBOUHbIE Mocobus, pecypchl MHTepHeTa),
aHaJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJOB U (POPM MPENCTaBICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(dopMynHUpOBaTh 3alPOCHl U IPUMEHSAThH Pa3IMYHbIE METObI IPU ITOUCKE U OTOOpE
uH(popmaIuu, HeoOX0IUMOM ISl BBIMOJHEHUS YUEOHBIX 3a/1a4 ONpeaeIEHHOr O TUIA;

npuoOpeTaTh  OMNBIT  HWCIHOJBb30BAHUS  MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI M Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTUMANIbHYIO (popMy mpeacTaBieHuss UHGOpMaIuu
(cxembl, TpauKH, TUArpaMMbl, TaOJIULIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KAaue€CTBE CPEACTBA MpU paboOTe ¢ XUMHYECKOM
uH(popMaIe: MPUMEHITh MEeXIpeAMETHbIE ((PU3NYECKHe U MaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M NPeoO0pa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIAIHOCTH.

KoMMyHuKAaTUBHBIE YHHMBEpPCAJbHbIE yueOHbIe JeiiCTBUA:

3aJaBaTh BOINPOCHI IO CYHIECTBY OOCYXJaeMOil TeMbl B XOJ€ Juajora
W/WIW  JUCKYCCHHW, BBICKA3bIBaTh WACH, (OPMYIUPOBATH CBOU MPEIJIOKCHHUS
OTHOCHUTEIBHO BBIMOJIHEHUS MPEAJIOKEHHON 3a1a4H;

BBICTyNIaTh C MpE3eHTalueld pe3yslbTaTOB IO3HABATEIBHOM JAESTENbHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBITOJIHEHUH
XUMHYECKOTO 3KCIEPUMEHTa, MPaKTUYeCKOW paboThl IO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX  BEIECTB, pealn3aldh y4eOHOro TMpoekTta ¢  (PopMyIUpOBaThH



BBIBOJIBI 11O pe3yJIbTaTaM IMPOBEAEHHBIX HCCACIOBAHUI MTyTEM COTJIACOBAHMS TO3UIINN B
X0J1e 00CYXAeHUS 1 OOMEHA MHEHUSIMH.



PeryasiTuBHbIe YHMBEpPCAJIbHbIE Y4eOHbIE NeUCTBUA

CaMOCTOAITEJIbHO  IUJIAHUPOBaTh W OCYIIECTBIISITH CBOKO  ITO3HABATENIbHYIO
NEeATENbHOCTh, ONpenessad €€ Leld MW 3adadyd, KOHTPOJIUMpOBaTh M IO Mepe
HEOOXOJIUMOCTH  KOPPEKTUPOBATh  MpeJjlaraéMblii  aJlfOpUTM  JEUCTBUH  TpHU
BBINIOJIHEHUH  Y4YEOHBIX M  HMCCJEAOBAaTEeNIbCKUX  3aJad, BbIOMpaTh Haubosee
3¢ HeKTUBHBIN CITOCOO UX PEIICHUs C YUETOM MOJIYUEHHUS HOBBIX 3HAHUM O BEIIECTBAX U
XUMUYECKUX PEAKIHUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDI
10 KUIACC

[IpenmeTHbIe pe3ynabTaThl OCBOCHUS Kypca «OpraHudeckas XuMHs» OTPaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM O XUMHYECKOW COCTABJISIFOIICH €CTECTBEHHO
- HAy4YHOM KapTHHbI MHpPa, POJA XUMHU B TIO3HAHUU SBICHUM TPUPOABI, B
(GbopMUPOBAHUYU MBIIIUIEHUS U KYJBTYPHI JTUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,

HEOOXOAMMOMN IS pelieHus MPaAKTUYECKUX 3a/1a4 u IKOJIOTUYECKU
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY 37J0POBBIO U MIPUPOJIHOI Cpeie;
BJIJICHUE CUCTEMOU XUMHUYECKUX 3HaHUH, KOTopast BKJIFOYAET:

OCHOBOIIOJIATAlOIINE MOHATHUS (XMMHUYECKHI 3JEMEHT, aToOM, 3JEKTpOHHas 000JouKa
aToMa, MOJIEKYJIa, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHWMHYECKasi CBSI3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTas W COKpalll€HHas), MOJIb, MOJIApHas Macca,
MOJISIPHBIA 00BEM, YTIECPOAHBIN CKENEeT, (yHKIMOHANIbHAS TPYIINa, pajnuKall, H30Mepus,
U30MEpBl, TOMOJIOTMYECKMH  psAx, TOMOJOTM, YTJIEBOJOPOIbI, KHUCIOPOX U
a30TCOJEpKAIME  COCNWHEHUSA, MOHOMEpP, IOJUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCUHEHHMs); TEOpPUM M  3aKOHBI (TEOpHs  CTPOCHMS
opranndeckux BemiecTB A.M. byriepoBa, 3aKOH COXpaHEHHsSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH; MUPOBO33PEHYECKUE 3HAHUS, JIEKAITUE
B OCHOBE IIOHMMAaHHUS IIPUYMHHOCTM M CHCTEMHOCTM XHWMHWYECKHMX SBJICHUH,
(aKkTONIOTUYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUHM U Oe30macHOM
UCIOJIb30BAHUM BAXKHEWILIUX OPraHWYECKHX BEUIECTB B OBITY W NPAKTUYECKOH
NEATEIIbHOCTH YEIIOBEKA;

COPMHUPOBAHHOCTh YMEHUN BBISBIATH XapaKTepHblE MPU3HAKKA TOHSTHUH,
YCTAHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJb30BaTh  COOTBETCTBYIOIIME  IOHATHS
IIPU OIIMCAHUM COCTABA, CTPOCHUS U NPEBPALLEHNN OPTaHUYECKUX COEUHEHNM;

C)OPMUPOBAHHOCTb ~ yYMEHHMH  HUCHOJB30BAaTh  XUMHUYECKYK)  CHMBOJHKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAILEHHOMN)
(GopMyJl OpraHUYECKUX BEIIECTB M YPAaBHEHUN XMMMUYECKUX pEaKLUd, U3roTaBJIMBATH
MOZIEIIM MOJIEKYJI OPraHMYECKUX BELIECTB I WUIIOCTPALUM HMX XUMHUYECKOIo MU
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

COPMHPOBAHHOCTh ~YMEHHMA  yCTaHABIMBATh IPUHAJIEKHOCTD

WU3Y4YEHHBIX



OpraHMYECKUX BEIICCTB II0 HMX COCTaBy MW CTPOCHUIO K  ONPEACIEHHOMY
KJIaccy/Tpymime



COeIMHEHUN  (YIVIEBOJOPOABI,  KUCIOPOX M  a30TCOoJepKallue

BBICOKOMOJIEKYJISIPHBIE  COECTUHEHU), UM Ha3BaHUA II0
Homenknatype (IUPAC), a TAaKKe IPUBOAUTHL  TPUBUAIBHBIE  Ha3BaHUS
OTJIEJIBHBIX

OpraHMYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, AllETWIEH, 3THJICHIJIMKOJb, T[JIMIEPUH,
¢deHon, ¢dopmanbaerun, aneTanbIeruja, MypaBbHHAas KHCIOTa, YKCYCHas KHUCIOTa,
OJICMHOBas KHUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TJIIOK03a, GPYKTO3a, KpaxMall, IeJUTI0I03a,
TJTUIINH);

cOpPMHUPOBAHHOCTh  YMEHHUSA  OMNpEAeNsITh BUIbl XMMHYECKOM CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTH yYMEHHSI TNPUMEHATH TOJIOKEHUS TEOpUU  CTPOCHUS
opranndeckux BemectB A.M. BbytiepoBa nansi OOBSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKUE U
XUMHUYECKHE CBOWMCTBA TUIMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIleCTB (METaH, dTaH, STHJICH, IIPOMMICH, alleTHIICH, OyTaaueH-1,3, MeTunOyTaaueH-
1,3, OeH301, MeTaHOJ, 3TaHOJ, ATUICHIJIMKOJb, TJIHUIEPUH, (PeHOJ, aneTanbierui,
MypaBbUHAs U YKCYCHasi KUCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUIi003a, aMHUHOYKCYCHas
KHUCIIOTA), WJUTIOCTPUPOBATH TE€HETUYECKYI0 CBSA3b MEXAYy HHUMH YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYII;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaThb HWCTOYHUKU YTJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOJHBIN a3, yroyib), CHOCOOB UX NEPEPaOOTKH U MPAKTHUYECKOE
IpPUMEHEHHE IPOAYKTOB MEepepadoTKy;

C()OPMHUPOBAHHOCTh ~YMEHHI MPOBOJUTH  BBIYMCIECHHS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIW HPOAYKTa
peakluu MO HU3BECTHBIM Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3
UCXOIHBIX  BELIECTB WM MPOJYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHHUH BIIaJIeTh CUCTEMOW 3HaHUN OO0 OCHOBHBIX METOJIAX
HAy4YHOT'O MO3HAHUS, UCHOJb3YyEMbIX B XUMHUH MPU HU3yYEHUH BEIIECTB U XMMHUYECKUX
ABJIICHUM (HaOMIOJEHUE, M3MEpPEHHE, HKCIIEPUMEHT, MOJECIMPOBAHHE), HCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl MPUHATUS PEICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEUIECTBAMH U X IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHUH COONIOJaTh MpaBUjia IOJb30BAHUS XUMHYECKOU

MOCYI0M ¥ J1aOOpaTOPHBIM 000PY/IOBAaHUEM, a TAK)KE MpaBUiia 0OpaIIeHUSs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH 110 BHIIIOJTHEHHIO J1JAOOpaTOPHBIX
XUMHYECKHUX OIBITOB; CPOPMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBaTh H

BBIMIOJIHATh ~ XUMHYECKUM IKCIIEPUMEHT (TIPEBpPAILCHUS] OPraHUYECKUX BEIECTB

NPy HarpeBaHWM, MOJYyYEHHE dTUJIEHA M U3YUYEHHE €ro CBOMCTB, KAUECTBEHHBIC
peaKkiuyu OpraHUYeCKUX BEIIECT B, ICHATypalus OCNKOB NMpPU HArpeBaHUH, LIBETHHIC

peakuuu O€IKOB) B COOTBETCTBUHU C MPABHIAMHM TEXHUKH O€30MACHOCTH IPHU
oOpalleH’u ¢ BEIIeCTBaMU U JIA0OpaTOPHBIM 00OPYAOBAHUEM, MPEACTABISAThH



pe3yabTaThl XMMHUYECKOTO S3KCHEepUMEHTa B (opMe 3amucu ypaBHEHH
COOTBETCTBYIOLIUX peakUuil U (OpMYJIUPOBATh BBIBOJABI HA OCHOBE
3TUX PE3YJIbTaTOB;



chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKHM  AHATU3UPOBATH  XUMHYECKYIO
uH(pOpMaIuIo, NOJy4aeMylo U3 pa3HbIX UCTOUHHUKOB (CpelcTBa MacCOBOM MH(OpMaLUH,
WNHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIOaTh MpaBUila SKOJIOTMUECKH LIEIecCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JAESITEIBHOCTU B LENSIX COXPAHEHHSI CBOETO 3/J0POBbS U
OKPY’KaroIlllell MPUPOJHOM Cpelbl, OCO3HABaTh OIIACHOCTb BO3JECUCTBUS Ha JKHUBBIC
OpPraHU3MBI ONPEIEIEHHBIX OPIraHMYECKUX BEIIECTB, IOHUMas CMbICI nokasarens [1/IK,
NOSICHATh Ha MpUMEpax CIOCOObl YMEHBIICHHS W MPEJOTBPAIICHHUS WX BPEIHOTO
BO3JICCTBUS HAa OpPraHU3M YEJIOBEKa;

Uil O0YyYaroIUXCS C OrpaHUYEHHBIMHM BO3MOYKHOCTSIMU 310POBBS: yMEHUE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJax II03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUI CHENbIX M CIa00BUIAIIMX OOYYarOLUXCsS: YMEHHUE HCIONb30BaTh PEIbEPHO
TOYEUHYI0 cucTeMy oOo3HadeHui JI. bpaitns s 3anucu XuMudeckux GopMy.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KomnnuectBO OCHOBHBIE BUIIBI JIEITEIHbHOCTHA
pa3aenoB U TEM IIporpamMmmHoO€E conepxaHue
n/m 4acoB o0yyJaromuxcs

y4eOHOT0 mpeaMera

Pa3n

e 1. TeopeTnyeckue 0CHOBBI OPraHMYeCKOl XUMHUHU

1.1

IIpenmer
OPraHUYECKON XUMUH.
Teopus ctpoenus
OPraHuYECKUX
COEIMHEHUU

A.M. bytnepoBa

3

[IpenmeT opraHNYeCcKON XUMUU: €€
BO3HUKHOBEHHE, Pa3BUTUE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BELIECTB U
MarepuasioB. Teopus cTpoeHus
OpraHuYecKux coeauHeHnii A.M.
bytnepoBa, €€ OCHOBHBIE MTOJOKEHUS.
CrpykTypHble (hOPMYJIbl OPraHUYECKUX
BEILIECTB. [ OMoJIOrUs, U30MepUs.

XHUMHUYECKas CBSI3b B OPTaHUYCCKUX

COCOANMHCHHUAX: KPATHBIC CBA3U, C- U TT-

cBa3u. [Ipeacrasnenue o kinaccupukanuu

OpraHu4YecKkux BeuecTs. HoMeHnknarypa
OPTaHUYECKUX COCTUHECHUM
(cucrteMaruueckas) U TPUBUAIbHBIE
Ha3BaHWs BAKHEUIINX MTPEACTaBUTENEN

KJIaCCOB OPraHN4YCCKHUX BCIUICCTB.

3KCIIepI/IMeHTaJIbHLIe METOAbI

HU3Yy4YeHHs BelleCTB U UX NMpPeBpPallleHUi:

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUM (BBISBISATH UX XapaKTePHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b.

[IpuMeHSTh MOT0KEHUS TEOPUU
CTPOEHHS OPraHUYECKUX BEILIECTB

A. M. bytnepoBa s 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaImEHHOH) (HhOpPMYIT OpraHUIECKUX
BEILECTB.

OnpenensiTe BUIbl XUMUYECKOU CBSI3U
(oMHapHbBIE, KPAaTHBIE) B OPraHUYECKUX
COECIMHEHUSIX.

PackpbIBaTh pOJIb OPraHUYECKON XUMUH
B IIPUPOJIE, XaPAKTEPU30BATH €€




i J[emoHcTpanuu: 3HAYCHHE B KM3HM YECIIOBEKA,

03HaKOMJICHHE ¢ 00pa3laMu WJUTIOCTPUPOBATH CBSI3b C IPYTUMHU
OpPraHUYECKUX BEIECTB U MaTepUajaMu | HayKaMHu.
Ha UX OCHOBE; Habmronate 1 onmuchIBaTh
| OIBITHI 110 PEBPAIICHHIO JIEMOHCTPAIIMOHHBIE OTIBITHI; IPOBOIUTH
OpPraHUYECKUX BEILECTB [IPY HATPEBAHUU | M ONMCHIBATH JJAOOPATOPHBIC OIBITHI U
(raBneHue, 00yTrIuBaHUE U TOPEHUE). MPaKTHYECKHUE PaOOTHI

i JTaGoparopHbIe OIBITHI:
MOJICJIUPOBAHUE MOJIEKY
OpraHUYECKUX BELIECTB

Uroro no pazaeny 3
Paznen 2. YrieBogopoasl
2.1 | IIpenenbHbie 2 AJIKaHBI: COCTaB U CTPOCHUE, PackppiBaTh CMBICI N3y4aeMbIX
YIJI€BOAOPOABI — TOMOJIOTHYECKUUN psn. Mertad ¥ >TaH — MOHATHH (BBISIBJ'ISITB HX XapaKTCpPHEBIC
AJIKaHBI IpOCTeHIINe MPECTaBUTENIN aJTKAHOB! NPU3HAKM), yCTAHABINBATD HX
COCTaB, XUMHYECKOE CTPOECHUE, B3aUMOCB3b, NCTIOTb30BATD
dbu3nYecKre U XMMUUYECKUEe CBOMCTBA COOTBCTCTBYIOLIMC HOHATHA
MIpY ONKMCAHUM COCTaBa, CTPOEHHUS U
(peakuuu 3aMeIEeHus U TOPEHus), .
MPEBPALICHU N OPTraHUYECKUX
HaXO0XJEHHUE B MPUPO/IC, TOJTYUEHUE U .
COCJIMHECHUU.
MIPUMEHEHHUE
75 TH g A Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY
. erpeesIbHbIC :
pel JIKCHBL. COCTAB 1 CTPOCHHC, IUISL COCTABIICHUSI MOJICKYJIIPHBIX U
TJICBOJOPOIBI: i — . .
y A0poa TOMOJIOTUYECKUH PsiJl. DTUIICH CTPYKTYPHBIX (pa3BepHyTOH,
AJIKCHBI, AJTKATUCHBI AR . - .
aJIKHHbI COCTaB, XHMHYIECKOE CTPOECHHE, BEIECTB.
bH3uYECKUe U XMMUYECKHUE CBOMCTBA YcraHaBIMBaTh MPHHAIICKHOCTh
(peakuuu ruJipupoBaHusl, BEIIECTB K OIMPEICIICHHOMY KJIACCy
rajoreHUpOBAHUS, TUApATAIUH,
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OKHUCJICHUS U TTOJTUMEPHU3aIIUHN )
HaXO0XJICHUE B MIPUPOJIC, TOJYUYCHUE U
IIPUMEHEHUE.

Ankaauensl: OytaaueH-1,3 u
MeTHI0yTaarueH-1,3, Xumuueckoe
CTpPOCHHUE, peaKIus MOJIMMEpU3alINH,
npuMeHeHue (IJ1s1 CUHTEe3a

MPUPOJIHOTO U CUHTETUYECKOTO

Kay4yyKa U PE3UHBbI).

AJNKUHBI: COCTaB M 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH PSJI.
ANIETUIICH — TPOCTEUIIINN TPEACTABUTEIb
QJIKWHOB: COCTaB, XUMUUYECKOE CTPOCHHUE,
bu3nYecKue U XMMUYECKHUEe CBOMCTBA
(peakuuy TUIPUPOBAHUS,
raJIOTEHUPOBAHUS, TUAPATAIIN TOPCHHS ),
HaXO0XJEHHUE B MPUPO/IEC, MOJYUCHHUE U
MIPUMEHEHUE

2.3

ApoMaTtudeckue
yTJIEBOJIOPOIbI

Apenbl: 0EH30IT U TOJIYOJI, COCTaB,
XUMUYECKOE CTPOECHUE MOJICKYI,
bu3MYecKre U XUMUICCKHIE CBOHCTBA
(peakiuu raJoreHupPOBaHUs U
HUTPOBAHMS ), IOJYYCHHUE U IPUMCHCHHE.
BrusiHue OeH30J1a Ha OpraHU3M YeIoBeKa.
I'eHeTHYECKas CBS3b YIIIEBOJIOPOIOB

YIJIEBOJIOPOJIOB IIO COCTaBYy U
CTPOCHHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBHUAIILHBIC Ha3BaHUS
OT/ACNBHBIX MIPe/ICTaBUTEIEH
YIJI€BOIOPOIOB.

OnpenensTe BUIbl XUMHUYECKOUN CBSI3U
B MOJIEKYJIAX YTJI€BOAOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITOCOOHOCTH
YIJI€BOIOPOJIOB OT KPaTHOCTH
KOBaJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CrOCOOBI TTOTYy4YEHUS TUITUYHBIX
MPEJICTABUTEJIEN PA3IMYHBIX KJIACCOB
YIJIEBOJIOPOJOB (METaHa, 3TaHa,
ATUJIEHA, alleTWIeHa, OyTaauena -1,3,
OeH30J1a, TOJTyoJa).

BbISIBISITE TEHETUUYECKYIO CBSI3b MEKY
YIJI€BOIOPOJAMHU U MOJATBEPKIATH €€
HaJM4Yue YpaBHCHUSIMHU
COOTBETCTBYIOIINX XUMUYECKHUX
pEeaKInil C UCTI0JIb30BAHUEM

CTPYKTYPHBIX (hOpMYyII.
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2.4

[IpuponHsie
UCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadboTKa

[Tpupoansiii ra3. IlonyTHeie HEPTAHBIE
ra3el. HedTh 1 €€ npoucxoxaeHue.
CriocoObl mepepadoTku HeTH:
NEePEroHKa, KPEKUHT (TEPMUYECKHM,
katanutruaeckuil). [IpoayKkTsl
nepepadoTku HePTH, NX TPUMEHEHNE B
IPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIi
yTOJIb U IPOAYKTHI €T0 NEPEPAOOTKH.
JKcNepuMeHTAJIbHbIE METOAbI
U3y4eHHsl BellecTB
U MX NPeBpPaLeHU:
W J[emoncTpanuu:
I kojuteKuH «HedTb» B «YT0IbY;
BuseopparmeHT «Bynkanuzanus
PE3UHBD.
i JTaGoparopHbIe OMBITHI:
| KaueCTBEHHOE OIPEIEICHHE YIIepoaa
Y BOJIOPOJIa B OPTaHUYECKHUX BEILECTBAX;
| 03HaKOMIICHHE ¢ 06pa3aMu
IJIACTMACC, KAYYYKOB U PE3UHBIL;
| MOJIENMPOBAHHIE MOJICKYJI
yIJIEBOAOPOAOB U
raJIoreHONPOU3BOIHbIX.
W [TpakTrueckue pabOTHI:
No 1. «ITomyuenue sTuiieHa u
V3YyYEHHUE €TO CBOMCTBY

XapakTepu3oBaTb UCTOYHUKH
YIJIEBOJIOPOJHOTO ChIPbs (HEPTH,
MPUPOIHBINA Ta3, Yrodb), CHOCOObI UX
nepepaboTKH U MPaKTUYECKOE
NPUMEHEHHE MTOJTyIaeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TI03HAHUS — IPOBECHHUE,
HaOJII0/IEHUE U OMTMCAaHUE XUMUYECKOTO
DKCIIEpUMEHTa (JTa00paTOPHBIC OMBITHI U
MPaKTHYECKHUE padOThI).

CrnenoBaTh mpaBuiIamM 0€30MaCHON
paboThI B 1aboparopuu

IIPU UCTIOJIB30BAaHUHM XUMUYECKOM
nocy/ipl 1 000pyA0BaHUs, a TAKKE
npaBuUJiaM OOpallleHusl C BEleCTBaMuU

B COOTBETCTBUU C MHCTPYKITUSIMU
BBITIOJTHEHHU S JTA0OPATOPHBIX OTBITOB H
NPAKTHYECKUX PA0OT IO MOIYUYEHHUIO U
U3Y4YEHHUIO OPTaHUYECKUX BEILECTB.
IIpencraBiisaTe pe3ynbTarThl
JKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLN
U JIeTIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTH BEIYUCTCHUS

IS OTIPEICIICHUS MOJIEKYISIPHOM
(bopMyIIBI OPraHNYeCcKOro BEIIECTBA,
M0 YPaBHEHHUIO XMMUYECKOMN PEeaKIuu.
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i Pacuérnbie 3anaun:
OIpeIeIeHHE MOJIEKYIIIPHOI

(bOopMyJIbl OPraHUYECKOr0 BEIIECTBA

110 MacCCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX AIIEMEHTOB;

| pACUETHI 0 YPABHEHHIO XHMHUECKOH

peakiuu

CaMoCTOSITENBHO MIIAHUPOBATH U
OCYILECTBIATH CBOIO ITO3HABATEIBHYIO
NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIIOBOM yueOHOMH
NEATEIbHOCTH

Hroro no pazgeny

12

Paznen 3. Kuciopoacoaepskamue opranadeckue coeIuHeHu s

3.1

Crouptsl. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TAHOJI, XUMUYECKOE
CTpoeHue, (U3NYECKue U XUMUYECKUE
CBOMCTBA (pEaKIUM C aKTUBHBIMU
MeTajlJlaMU, TaJIOr€HOBOA0POIaMH,
ropenue), npuMenenue. Bonopoanas
cBs13b. Du3nonoruueckoe AeNCTBUE
METaHOJIa U 3TaHOJIa HA OPTaHU3M
4eJI0BeKa. MHOr0aTOMHBIE CIIUPTBI:
TWICHIJIMKOJIb U TIITMUEPHH, XUMHUYECKOE
CTpoeHHe, (PU3NUECKHe U XUMUYECKHE
CBOMCTBA (B3aMOJECHCTBHE CO
HIEJIOYHBIMH METAJUIAMH, KaYECTBEHHAS
peakuus Ha MHOTOATOMHBIE CLTUPTBHI).
®U31M0I0rHYeCcKoe ACHCTBUE HA OpPraHUu3M
yenoBeka. IIpumenenue riuuneprusa u

OTHUJICHTJIUKOJIA.

PackpsIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBISBIATH UX XapaKTepHbIE
MPU3HAKH), YCTAaHABIUBATh UX
B3aMMOCB$3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHE MOHATHS

IIPU OMKMCAHUM COCTaBa, CTPOCHUS U
MPEBPALIECHUN OPraHUYECKUX
COCJIMHEHUM.

Hcnonap30BaTh XUMHUECKYIO CUMBOJIUKY
IUIs1 COCTaBJICHHS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHOW) (hOpMYIT OpraHUYECKUX
BEILECTB.

Y cranaBnuBaTh NPUHAICKHOCTD
BEILECTB K ONPEACICHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMAaTHYE€CKOM HOMEHKIIATYpE;
MPUBOJIUTh TPUBUATILHBIC HA3BAHUS
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®enon. CTpoeHUE MOJIEKYJIbI,
bu3nUecKue 1 XMMUYECKHUe CBOMCTBA
dbenona. TokcnuHOCTH heHOIa, €ro
(duznonoruueckoe AecTBre Ha OPraHu3M
yenoBeka. [I[pumenenue penomna

3.2

AJBIEeTUIbI.
KapOGoHOBBIE KHCITOTHI.
Cnoxuble 3¢UpbI

Anbnerunpl: hopmManbaeru u
aneTaibJeruj, XUMUIeCKoe CTPOCHHUE,
dbu3nyecKre 1 XMMUUYECKUe CBOMCTBA
(peakiyu OKUCJIEHUS U BOCCTaHOBJICHHUS,
KaueCTBEHHbIC PEAKIIHU), TTOTYyUYCHUE U
npuMeHeHue. OJTHOOCHOBHBIE
npejenbHble KapOOHOBBIE KHCIIOTHI:
YKCYCHasi KUCJIOTa, XUMHUYECKOE
cTpoeHue, (U3NIeCKUue U XUMUUECKHE
cBoMcTBa (00IIHME CBOMCTBA KUCIOT,
peakuus 3TepuduKanmm), IoIyIeHUE U
npuMeHeHue. CTeapuHoOBas ¥ OJICMHOBAs
KHUCJIOTHI KaK MPEJCTaBUTENN BBICIITUX
KapOOHOBBIX KUCIOT. Mbljla KaKk COJIn
BBICHIUX KapOOHOBBIX KHUCJIOT, UX
Moroiiee aeiictBue. CinoxkHable 3pupbl Kak
MIPOU3BOJIHBIC KAPOOHOBBIX KUCIIOT.
['uaponus cnoxHbIX 2PupoB. Kupsl Kak

OTZIEJIbHBIX MPECTaBUTENEH
KUCJIOPOJICOAEPKAIUX COCTUHEHUI.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nYecKue u
XUMHUYECKHE CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI TTOTYyUYEHUS TUITUYHBIX
MpPEACTABUTENIEH pa3IUYHBIX KIaCCOB
KUCJIOPOJICOAEPKAIIUX COCTUHEHUM
(MeTaHoa, ATaHOJIA, TIIUIEPUHA,
dbenona, hopmanbaeruia,
aleTAIbAETUA, YKCYCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, Kpaxmana,
[EJUTIOJIO3b]); BBISIBIIATH T€HETUYECKYIO
CBSI3b MEXKJY HUMU U MOJATBEPKIATH €€
HaJM4yue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
PEAKIMN C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHUE KUPOB,
XapaKTEepU30BaTh UX 3HAYCHUE

JUTS1 SKU3HEAESATEIbHOCTA OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha KMBBIC OPTaHU3MbI ONIPEICTICHHBIX
OpPraHWYECKUX BELIECTB, NOSICHATD

Ha TIpUMEpPax CrocoObl yMEHBIICHUS
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MIPOU3BOJIHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCTOT. ['UapOIN3 KUPOB

3.3

YrineBoabl

VYrneBonbl: cocTas, KiaccupuKanus
yIJI€BOJOB (MOHO-, IU- U
nosrcaxapuasl). [Jroko3a — npocTenmii
MOHOCaxapHu: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE
CBOMCTBA TJIFOKO3bI (B3aUMO/ICHCTBHUE C
ruapokcuaom meau(ll), okucnenue
aMMHUA4YHBIM PAaCTBOPOM OKCHJIA
cepeodpa(l), BoccTranoBIIeHHE, OpOKEHUE
TJIFOKO3BI ), HAXO0XJEHUE B IPUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, OMOJI0oTHYecKast
POJIb B )KM3HEACATEILHOCTA OPraHu3Ma
yenoBeka. orocunre3. OpyKTO3a KaK
n3omep rimoko3sl. Caxaposa —
MpeACTAaBUTEIb IUCAXapUJIOB, TUIPOIIN3
caxapo3bl, HaXOXK/JICHUE B IPUPOJIE U
npuMeHenue. Kpaxmain u memironosa kaxk
MPUPOIHBIE TTOJTUMEPBI: CTPOEHHUE
KpaxMaJia M [eJITI0JIO3bI, PU3HYECKHUE U
XMMHUYECKHE CBOMCTBA Kpaxmalia
(ruponu3, KaUeCTBEHHAs! PEaKIus ¢
MOJ0M). JKCNIEPUMEHTAIbHbIE METOIbI
U3yUYEeHHUS BelleCTB M UX MpeBPallleHHil:

U IIPCAOTBPAIICHNA UX BPSCIAHOTO
BOSI[GfICTBHH Ha OpraHu3M 4YCJIOBCKaA.
Hcnonbs3oBaTh CCTCCTBCHHO-HAY4YHBIC
MCTOAbI ITIO3HAHUS — ITPOBCIACHUC,
Ha6J'IIOI[eHI/IC H OIIMCAaHUEC XUMHUYCCKOI'O

SKCIIEpUMEHTA (71a00pPaTOPHBIE OTBITHI U

MPaKTUYECKUE pabOThI).

CrnenoBaTh paBuiIamM 0€30MacHOM
paboTHI B 1abopaTopuu

P UCIIOJIb30BAaHUU XUMUYECKON
MOCYIbl U 000PYIOBAHMS, a TAKKE
npaBuiaM oOpalleHusl C BEIECTBaMU
B COOTBETCTBUU C MHCTPYKITUIMHU
BBITIOJIHEHUSI JTA0OPATOPHBIX OTBITOB
U TIPAKTUYECKUX PabOT MO MOJTYyUYESHHIO
Y U3YYEHUIO OPTaHUYECKHUX BEIECTB.
[IpencraBasTh pe3yibTaThl
AKCIIEPUMEHTA B JOpME 3aMKCH

YPaBHEHUI COOTBETCTBYIOLINX PEAKIINI

Y JIeJIaTh BBIBOJbI HA UX OCHOBE.
[IpoBOINTH BEIYUCIEHUS

IUTS ONIPEAEIICHHS] MOJIEKYJIAPHOM
(bopMyIIBI OPraHNYecKOro BEIIECTBA,
110 YPaBHEHHMIO XUMUYECKOHN peaklnu.
CaMOCTOSTENBHO TIIAHUPOBATH U
OCYLLIECTBIIATh CBOIO MO3HABATEIBHYIO
JESITeIbHOCTh; IPUHUMATh aKTUBHOE

32



i JTaGopaTopHBIE OIBITHI:
| rOpEHHE CITHPTOB;
B3aUMO/ICHCTBUE TIIMIIEPUHA
¢ ruapokcuaom meau(Il);
| KaYeCTBEHHBIC PEAKIUH AJTbICTHIOB
(OKHCJIEHNEe aMMHUAYHBIM PACTBOPOM
oKkcujia cepedpa U ruIPOKCUIOM
memu(1l));
| B3aHMOJEICTBUE KPaxMana ¢ HOIOM.
i [IpakTrueckue pabOTHI:
Ne 2. «CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBD)
W PacuérHbie 3amauu:
| ompeiesneHne MONEKYIAPHOIT
(bOpMyITBI OPTaHUYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX DJIEMEHTOB U 10 Macce
(00BEMY) MPOAYKTOB CTOPAHUS;
| Pacy&ThI 10 YPABHEHMIO XMMHYECKOM
peakiuu

y4acTHe B TPYIIIOBOM y4eOHOMH
NEATEIbHOCTH

Hroro no pazgeny

11

Paznen 4. A3orcoaep:kaime

OPraHM4e¢CKHue COCINMHCHUA

4.1

AMWHEL.
AMUHOKHCIIOTHI.
benku

4

AMMHBI: METWJIAMUH — IPOCTEUILIAN
IIPEACTABUTENL AMUHOB: COCTAaB,
XUMUYECKOE CTpOoeHUE, GU3NIecKue u
XUMHYECKHE CBOMCTBA (peakuu

PackpeiBaTh CMBICII H3y4aeMbIX
MOHATUH (BBISBIISTH UX XapaKTepHbIE
MPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b, UCIIOIb30BaTh




C KHCJIOTaMH M TOPEHUS ), HAXOKICHUE B
TIPUPOJIC.
AMMHOKHCIIOTHI KaKk aM(pOTEpHBIC
OpraHUYeCKHe CoOeTUHCHUS. DU3HMUCCKHE
1 XUMHYECKHE CBOMCTBA AaMUHOKHCIIOT
(Ha mpuMepe ruMuuHa). buonornyeckoe
3HauYeHne aMMHOKUCIOT. CHHTE3
MIENTH/IOB.
benku kak MpUPOTHBIC TTOTUMEPHI.
[TepBuuHast, BTOpUYHAs U TPETUUHAS
CTPYKTypa OCIIKOB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THAPOJIH3,
JICHATY ALK, KAYECTBEHHBIC PEaKIIUU Ha
OCIKH.
IKCIepUMeHTATbHbIE METOABI
H3yYeHHsl BelleCTB U UX MpeBpaneHuii:
W JleMoHcTpanuu:

I JeHATypaInus OCJIKOB IIPH HArPEBaHUH,

| LIBETHBIE peakiuu O0eIKoB

COOTBETCTBYIOIINE TOHSATHUS

IIPU ONMCAaHUU COCTaBa, CTPOEHUSA U
MpeBpalICeHU OpraHuYeCKUX
COECIMHEHHNH.

Hcnonap30BaTh XUMHUECKYIO CUMBOJIUKY
JUIsl COCTABJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOI) (OpMYIT OpraHUuYECKUX
BEILECTB.

Onpenensth NPUHAIE)KHOCTh BEIIECTB
K OIPEIEICHHOMY KJIacCy IO COCTaBY H
CTPOEHHIO, Ha3bIBATh UX

M0 CUCTEMAaTHYE€CKOM HOMEHKIIATYPE;
MPUBOJIUTh TPUBUATILHBIC HA3BAHUS
OTJEJIbHBIX ITPEACTABUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CrOCOOBI TTOTYy4YEHUS TUITUYHBIX
MPEACTABUTENIEH a30TCOAEPHKAITUX
COeIMHEHUN (METWIaMUHA, TIUIMHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IpUMepax 3HaUeHHE OEJIKOB

JUIsl OpraHu3Ma 4eJIoBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl MO3HAHUS — HAOII01aTh U
ONMUCHIBATh IEMOHCTPALIMOHHBIN
DKCIIEpUMEHT.

CaMoCTOSITENBHO MIAHUPOBATDH U
OCYILIECTBIISTH CBOIO II03HABATEIBHYIO
NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIIOBOMN y4eOHOM
NEeATENIbHOCTH

Uroro no pazgeny

4

Pa3znei. S. BbicOKOMOJIEKYIsIpHBIE COeIMHEHUSA

5.1

[ImacTmaccel.
Kayuykun. Bonokna

4

OCHOBHBI€ MTOHSTHSI XUMUH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUI:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJUMEPHU3ALIUU, CPETHSIS
MoJeKyJisspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — IOJIMMEpU3aLus U
MOJIMKOH/ICHCAIU .

[TmacTmacchl (MOJIUATHIICH,
MOJIMITPOITHIICH, TTOJIUBUHUIIXJIOPU/I,
nosnuctupos). Hatypaibusiii u
CUHTETUYECKUE KayUyKH
(OyTamueHOoBBIH, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIE
(XJIOTIOK, MIEPCTh, MIETK),
HCKYCCTBEHHBIE (alIETaTHOE BOJIOKHO,

Brnaaets u3yuyaeMbIMU XUMHAUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICT
M3y4aeMbIX MOHSITUN U IPUMEHSITh 3TU
MOHATHS TPU OMUCAHUM COCTABA U
CTPOCHUSI BBICOKOMOJIEKYJISIPHBIX
OpraHUYEeCKUX BEIIIECTB,

TUIs1 OOBSICHEHUSI OTJICTIbHBIX (DaKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISl COCTaBJICHHS CTPYKTYPHBIX (GOpMYIT
BEIIECTB U YPAaBHEHUN peakIun
MOJIMMEPHU3AIMU U MOJIMKOHACHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIEC CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUJIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHUE
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BHCKO03a), CHHTETUYECKHE (KAIIPOH U
JIaBCaH).

IKCNepUMeHTATbHbIE METOABI
U3yYeHHs BellecTB U uX
NpeBpalIeHu:
W J/lemoHcTparuu:

| 03HAKOMIICHHE ¢ 00pa3Hamu
MPUPOIAHBIX M UICKYCCTBECHHBIX BOJIOKOH,

B PA3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOII0aTh U
ONMCHIBATh IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT

Hroro no pazgeny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

Ne
- Ne ypoka HanmeHnoBaHnue pasjeiia U TeM IIpumeyanue
TeopeTrueckre OCHOBBI OpraHnueckoil xumuu (3 yaca)
[IpeameT oprannueckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B MOJYYEHUH HOBBIX
1 | Ypok Nel | BemecTB 1 MatepuanoB. Teopus cTpoeHus: oprannueckux coenuHeHut A.M. bytiepona, eé
OCHOBHBIE TIOJIOKEHHS.
2 | Vpox Ne2 CtpykTypHbie (OpMYJIIbI OPraHUYECKUX BeliecTB. ['oMmonorus, nzomepus. XUMUYECKasi CBS3b B
OpPraHUYECKUX COCMHEHUSX: KPATHBIE CBSI3H, G- U T-CBSI3U.
[IpencraBienue o knaccudukauu OpraHMYecKux BeriecTB. HoMeHkmatypa opraHmueckux
3 | Ypoxk Ne3 | coenunennii (cuctemMaTudeckas) 1 TpUBUAIbHbIE Ha3BaHUS BaKHEUIINX MPEJCTAaBUTENEH KIacCOB
OpraHUYECKUX BEIIECTB.
Yrneroaopoasl (12 yacoB)
4 | Ypok Nel | Ankansl: COCTaB M CTPOEHHE, TOMOJOTUYECKUH PS/I.
MertaH ¥ 3TaH — NPOCTEHIINE TPEACTABUTEIN AJIKAHOB: COCTAB, XUMHUECKOE CTPOCHHE,
5 | Ypok Ne2 | pusnueckrie 1 XUMHUYECKHUE CBOWCTBA (PEaKIUU 3aMEIICHHS U TOPEHHUSI ), HAXOXKJICHUE B IPUPOJIC,
MOJIYYEHUE U IPUMEHEHUE.
6 | Ypok Ne3 | AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM P,
OTUJEH — NPOCTEUILINI TPEACTABUTEIND AJIKEHOB: COCTaB, XUMUYECKOE CTPOEHUE, PU3NYECKUE U
7 | Ypox Ned4 | xumuueckue cBOMCTBa (peakLy TMApUPOBAHNS, TAJIOT€HUPOBAHUS, TUAPATALNN, OKUCIICHUS U
NOJIMMEPHU3ALIMK) HAXO0XK/IEHUE B IPUPOJIE, MOTYUYEHUE U IPUMEHEHHE.
8 | Ypok Ne5 | Ilpaxmuueckas paboma Nel «IlonydeHne STUIICHA M NU3yYCHUE €r0 CBOMCTBY»
9 | Vpok Ne6 Ankanauensl: Oyraauen-1,3 u metunOyraaues-1,3, XuMU4YECKoe CTPOCHUE, PEaKIIHs
OJIMMEPHU3AIINH, TPUMEHEHUE (JJ1 CUHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa M PEe3UHbI).
10 | Ypoxk Ne7 | AnkuHbI: cOCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH PSII.
AueTruieH — NpocTeNIni MPeACTABUTENb ATKMHOB: COCTaB, XUMUYECKOE CTPOEHUE, (PUZHUECKHE U
11 | Ypox Ne8 | xumHueckue cBoiicTBa (peaklMy TAPUPOBAHUS, TAIOT€HUPOBAHNUS, TUAPATALUN TOPEHU),
HaXO0XJEHUE B IPUPOJE, MOTYYEHUE U IPUMEHEHHE
ApeHbl: 0€H30J ¥ TOJIYO0J, COCTaB, XUMUYECKOE CTPOCHUE MOJIEKYJ, PU3NYECKUE U XUMUYECKUE
12 | Ypox Ne9 | coiicTBa (peakiyu rajJoreHupoBaHus U HUTPOBAHUS ), TOJIyYeHHE U PUMEHEeHUEe. TOKCUYHOCTh

dPCHOB. Bnusnaue 6eH3oa Ha OpraHn3M YCJIOBCKA.




13

Ypok Nel(

I'eneTnueckas cBs3b MCXKAY YITICBOAOPOAAMH, ITPUHAAJIC)KAIIMMHU K PA3JIMIHBIM KJIACCaM.

14

VYpok Nell

[Tpupoausiii ras. [lonytasie HedTaHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenune. CriocoOsl nmepepaboTku
He(TU: TIepErOHKa, KPEKUHT (TepMUYECKUi, Katamutuieckuil). [IpoaykTsl nepepaboTku HedTH, X
MIPUMEHEHUE B TPOMBITIUICHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOIYKTHI €T0 MepepadOTKH.

15

Ypok Nel2

O0600111eH1E ¥ cUCTEMAaTH3allKsl 3HaHUU 10 TeMe «YTIIEBOJI0POIbI»

Kucnopoaconepxaiue oprannueckue coeauuenus (11 gacon)

16

Ypoxk Nel

[IpenenpHbIC OTHOATOMHBIC CIIUPTHI: METAHOJ U ATAHOJI, XUMHUECKOE CTPOCHHE, (U3UICCKUE U
XUMHUYECKHE CBOMCTBA (PEAKIIUM ¢ aKTUBHBIMHM METaJIaMH, TaJIOT€HOBOA0OPOAaMH, TOPEHHUE),
npumeHenue. Bonopoanas cBsi3b. OU3NOJIOTHYECKOE JCUCTBUE METAHOJIA U ATAHOJIA HAa OPTaHU3M
YyeJoBeKa.

17

Ypok Ne2

MHOTOAaTOMHBIEC CIIUPTHI: ITUIICHTIIUKOIb U TIUIEPUH, XUMHUECKOE CTPOCHHE, (DU3NIECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJCICTBHE CO MIECTOUYHBIMU METANIAMH, KaU€CTBEHHAsI PEaKIus Ha
MHOT0aTOMHBIE CIUPTHI). PU3HOIOrMUYECKOE JEHCTBUE HA OpraHu3M 4enoBeka. [IpumeHenue
JIMLEPUHA U STUJICHIJIUKOJISL.

18

Ypok Ne3

®enon. CTpoeHUe MOJIEKYIIbI, (PU3UUecKue U XUMHUYecKue cBorcTBa heHosa. TOKCHUYHOCTh
deHomna, ero GU3MoI0ruYecKoe ICMCTBME Ha OpraHu3M uesioBeka. [Ipumenenue dheHoa.

19

VYpox Ned

Anpaerunipl: GopManbIETul U alleTalbAeTH], XUMUYECKOe CTPOCHUE, (DU3NUECKUE U XUMUUECKHUE
CBOMCTBA (pEaKIMH OKUCIICHUSI U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINH ), IOTYYECHUE U
npUMeHEHHUE. AIIETOH: CTPOCHHE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEeaKIIMu OKUCIICHHS U
BOCCTAHOBJICHHS]), IOJYYEHUE U IPUMEHEHHUE.

20

Ypok Ne5

OIHOOCHOBHBIE TIPE/ICIIbHBIE KAPOOHOBBIE KUCIOTHI: YKCYCHAs! KUCJIOTa, XUMUUYECKOE CTPOCHHE,
dbu3nYecKre 1 XUMUYECKHUE CBOIMCTBA (00IIIME CBOMCTBA KUCIIOT, peakius 3TepuduKkaium),
MOJIYYE€HUE U IPUMEHEHUE.

21

Ypok Neb

lIpakmuueckas paboma No2 «CBoiCTBa pacTBOpa YKCYCHOM KHCJIOTBI»

22

Ypok Ne7

CTeapI/IHOBaH N OJICMHOBAA KHUCJIOTHI KaK IIPCACTABUTCIIN BHICIINX Kap6OHOBBIX KHUCI0T. MEblLIa Kak
COJIX BBICIIINX Kap6OHOBI>IX KHNCJIOT, UX MOIOIICC I[GﬁCTBPIG.

23

Ypok Ne§

Crnosxnble 3UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uIponu3 cinoxkHbIX 3gupoB. XKupsl kak
IPOM3BOJIHBIE TIUIIEPUHA M BBICIIIUX KAPOOHOBBIX KUCIOT. [ HIPOIU3 KUPOB.

24

Ypok Ne9

VYreBobl: cocTaB, KiaccuuKalus yriieBoJoB (MOHO-, TU- M TIOJTUCAXAPHUIBI).

25

Ypoxk NelO

['mroko3a — npocTeimmii MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA IIIOKO3bI, HAX0XK/ICHHUE B PUPOJIE, TPUMEHEHUE TIIOKO3bI, OMOIOrHuecKas
pOJIb B JKU3HEEATEIBHOCTH Opraiusma yeinoBeka. Porocunres. Ppykro3a Kak H30Mep IIHOKO3bI.




Caxapo3za — mpeACTaBUTEIb IUCAXAPUIOB, TUAPOIIU3 CaXapOo3bl, HAXOXKICHUE B IPUPOJIE U
npuMeHenne. Kpaxman u nemirono3a Kak IpupoIHbIe TOJTUMEPBI: CTPOCHHE Kpaxmaia 1

26 |Ypok Nell .

IEJUTIOJIO3b], (PU3NYECKHE U XUMUYECKHE CBOMCTBA KpaxMara (TUAPOIN3, KaueCTBEHHAS PEaKIIHs C
HOJIOM).
A30TcoiepKalue OpraHnueckue coeuuenus (4 yaca)

27 | Vpok Nel AMWHBI: METUJIAMUH — npOCTefomﬁ IIPEACTaBUTENIb AMUHOB: COCTaB, XUMHUUECKOE CTPOCHHUE,
bu3MYeCKre U XUMUYECKHUE CBOMCTBA (PEaKIMu C KUCJIOTaMH M TOPEHUSs), HAXOXKJICHHE B IPUPOJIC.
AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHndyeckue coeAnHeHus. dusndyeckne 1 XUMUYECKUe

28 | Ypox Ne2 | cBoiicTBa aMUHOKHUCIIOT (Ha IpUMepe MHirHa). bruonornyeckoe 3HaueHne aMuHOKUCTOT. CUHTE3
NENTUJIOB.

29 | Vpox Ne3 benku kak HPUPOIHBIE [OTUMEPBL. [lepBuyHas, BTOpuYHasi U TPETUYHASL CTPYKTYypa OCIIKOB.
XYMHYECKHE CBOMCTBA OCITKOB: TUAPOIN3, ACHATYpAIUsl, KAYECTBEHHBIE PEAKITUU Ha OCIKH.

30 | Vpox Ned O06o001enne u cucteMaru3anus 3HaHuil o reme «Kucnopoicoaepkaiire 1 a30TCoAepKaIine
OpraHUYECKUE COCTUHECHHUS

BricokomosiekyisipHble coeauHenust (4 yaca)
OCHOBHBIE MOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, TTOJIUMED,

31 | Ypok Nel | cTpyKTypHOE 3BE€HO, CTENEHb MOJIUMEPHU3ALINN, CPEIHAS MOJIEKYIJIsipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJMMEpHU3alvs U MOJUKOHICHCAIUSI.
[Tnactmaccel (MOAUATUIIEH, TOJUNPONUIIEH, TOJIUBUHWIXJIOPUI, TOIUCTUPON). HaTypanbHblii 1

32 | Vpok Ne2 CUHTETUYECKUE KAYUYKHU (6yTaILHeEIOBLH”4, XJIOPOIIPEHOBBIN U U30MPEHOBHIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a),
CHHTETHYECKHE (KallpOH U JIABCaH).

33 | Ypok Ne3 | O6o01ieHne U cucteMaru3anus 3Hanuii 3a kype 10 kmacca.

34 | Ypok Ne4 | IToroBoe 3aHsiTHE.
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