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MNOACHUTEJIBbHAS 3AIINCKA

[IporpaMMa 1Mo XMMHUHM Ha YpPOBHE CpeaHEro oomiero oOpazoBaHHs pa3zpaboTaHa Ha
ocHoBe DexnepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMNM K pe3ylbTaTaM OCBOeHUsS (deaepanbHO  00pa3zoBaTesbHOMN
nporpammel cpennero odmero oopazoanus (POIT COO), npeacraBieHHbIX B DeaepaabHOM
rocyaapcTBeHHOM oOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenmnuu npenojaBaHus
yueOHOro npeamera «Xumus» B oOpa3oBaTelbHBIX opraHusanusax Poccuiickoit denepauuu,
peaIn3yIoIKX OCHOBHBIE 00pa30BaTeIbHbIE IPOIPAMMBbI, U OCHOBHBIX 0JI0KeHUH «CTpaTeruu
pa3BuTus BocnuTanus B Poccuiickoit deneparuu Ha nepuoa 10 2025 roga» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pPa3pabOTKe NpOrpaMMbl MO XUMHHM, K OIPEICIICHUIO O0Ien
CTpaTeruu 00y4YeHus, BOCIUTAHUS U Pa3BUTUS 00yYaIOIIUXCs CPEACTBAMH YUYEeOHOTO IpeiMeTa
«Xumusi» ana 10-11 xmaccoB Ha 06a30BOM YpPOBHE COCTABIJIM KOHIENTYalIbHBIE TMOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COJEp)KaHus, pPe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHe, IIOJy4yaeMoOe BBIMIYCKHUKAMHU OOIIe00pa3oBaTeabHON
OpraHM3aIiy, SBJISETCS HEOThEMJIEMON 4YacThio UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM 3TallOM peali3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LIEHHOCTEH, NPUCYIIHUX IIEJIOCTHOM CHCTEME XHUMHUYECKOro 00pa3oBaHus. OTU IIEHHOCTH
KacaroTcsl IO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U OOMLIEH KyJIbTYphl
4eJOBEeKa, a TaKKe H3KOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npupoHOii cpene. Peanusyercst xumudeckoe 00pazoBaHuE 00yUaIOUINXCA Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHuUs CPEACTBAMHU yU€OHOTO TpeaAMeTa « XUMHU», COJACPIKAHUE U MMOCTPOCHUE
KOTOPOT'O OIpeJieNieHbl B MpOorpaMMe MO XMMHUU € Y4€TOM CHeuM(UKH HAyKH XUMHH, €€
3HaYeHUs B IMO3HAHWUU TNPHUPOJBI U B MaTepHaJbHOM >XU3HM OOIIECTBA, a TaKXke C y4ETOM
00X Lened U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHETO
oOmiero oopazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3J€MEHT CHCTEMBbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/IaHUU HOBOW 0a3bl MaTepUabHON KynbTypbl. OHa BHOCUT CBOW BKJIaJ B
dbopMUpOBaHHE  PALMOHAIBHOIO  HAYYHOrO  MBIIUIEHMS, B  CO3JaHHE  LIEJIOCTHOIO
IpeJCcTaBlIeHusT 00 OKpy)KalollleM MHUpe Kak O €JUHCTBE MPUPOAbI M YeOBEeKa, KOTOpoe
dopmupyeTcss B XUMHM Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY>KaIOILIEro MUpA,
OCO3HAaHHS B3aUMOCBSI3U MEXJy CTPOCHMEM BEILECTB, UX CBOWCTBAMHU U BO3MO>KHBIMHU
o0yacTsIMi IPUMEHEHHUSI.

TecHO B3aUMOAEWCTBYS C JPYIMMH €CTECTBEHHBIMH HayKaMM, XHMHS CTala
HEOTHEMJIEMOI YacThbl0 MUPOBOU KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO TpyAa U
JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHAss XMMHUS KaK HayKa CO3HMaTeNNbHAsI, KaK HayKa
BBICOKHMX TEXHOJIOTUH HalpaBlieHa HA pelleHue rIo0anbHbIX MPOOIeM yCTOHYMBOTO Pa3BUTHUS
YEeJIOBEYeCTBA — CHIPHEBOM, IHEPTreTUUYECKOW, IMHIINEBOM, 3KOJOTHYECKOW OE30MmacHOCTH U
OXpaHbl 3J0POBbSI.



B cootBercTBUM ¢ OOmMMM IENSIMH W NPHHLMIAMH CpPEIHEro odmero oOpa3oBaHUs
comepxkanue mnpeamera «Xummus» (10-11  kmaccel, 0a30BBIi  ypOBEHb  W3YUYCHUS)
OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOAIOTOBKY OOydYaromuxcs,
HEOOXOIMMYIO UM JIJIS1 BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIIOYCHHUS B
KHU3Hb COIMyMa, MPOAOJDKEHHs O00pa3oBaHUs B Pa3IMYHBIX OO0JACTAX, HE CBS3aHHBIX
HEIIOCPEACTBEHHO C XUMUEH.

CocrapnstomiuMu  peamera «XUMHUA» SABISIFOTCS 0a30Bble Kypcbl — «OpraHudeckas
xuMus» U «OO0mas W HeopraHWYecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpIKaHUS
KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHMM MO HEOPraHMYECKOW XUMHUU (C
BKIIIOYCHHUEM 3HAHWK M3 oOmIeld XMMHUHM) M OpraHndeckod xumun. DopMupoBaHHE JTaHHOU
CHCTEMBbl 3HAHUHM IPU U3YyUEHHUM IMpeIMeTa 00eCHeunBacT BO3MOXKHOCTb PACCMOTPEHHUS BCEro
MHOIr000pa3usi BeLIeCTB Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Oprannueckas xumusi» u «OO01iast 1 HeopraHuyecKkas
XUMHSD» CHOPMHUPOBAHA B IPOTPaMMeE 10 XMMHUHU HA OCHOBE CUCTEMHOTO IMOAX0/a K H3yYCHHUIO
yuyeOHOro marepuana u oOyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpPENCIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ecKOM XHMHHU BEILECTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCHUYECKOM TEOPUHM CTPOEHMSI OPraHUYECKUX COECIUHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX IPEJICTaBICHUNH O CTPOECHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BeIIeCTBax JAar0TCid B Pa3BUTHHU — OT YIJIEBOJOPOJOB 1O
CJIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COeIUHEHUH. B Kypce opraHnyeckoil XMMHUU IOJIYy4YarOT
pa3zBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS NEepBOHAYaIbHbIE
NPEJCTaBICHUsT O XUMHUYECKOW CBSI3M, KIACCU(PUKALMOHHBIX IPU3HAKaX  BEIECTB,
3aBUCHUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, O XMMHUYECKOMN pEaKLInu.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMmere «XUMUs» 0a30BOT0 ypOBHsS paccMaTpUBaeTCs
M3YYEHHBII Ha YypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI TEOPETUUYECKHM Marepual u
(akToJIOrMYECKrEe CBEJICHHUS O BELECTBAaX M XMMHUECKOHN peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHu4ecKass XUuMUs» 00y4aroIUMCsl TPEJOCTaBIIAETCSI BO3MOXKHOCTb OCO3HATh
3HaYeHHE MEPUOJIMYECKOr0 3aKOHAa € OOIIETEOPETUYECKHX M METOA0JIOTUYECKUX TMO3ULHM,
rIy0’ke TOHSTh MCTOPUYECKOE M3MEHEHUE (PYHKIMM 3TOro 3akoHa — OT oOoOmaromiei 1o
00BSACHSIONIEH U TPOTHO3UPYIOUIEH.

Envnas cucreMa 3HaHMM O Ba)KHEHIINX BEILECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHNUH, a TaKKe O XHMHUYECKUX pEaKUUsAX, HMX CYIHOCTH M 3aKOHOMEPHOCTAX
npoTekaHus aonoJHseTcs B Kypcax 10 u 11 xiaccoB aneMeHTamMu coaepkaHus, UMEIOIUMHU
KyJIbTYPOJOTHUYECKMM M TNPUKIAAHONW XapakTep. OJTHU 3HAHUS CIOCOOCTBYIOT IMOHHMMAaHMIO
B3aMMOCBSA3M XUMHHM C JPYTMMH HAayKaMH, PacKpblBalOT €€ poJib B I03HABATEIbHOW M
NPaKTUYECKON JEATENbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHMIO YBAaXXEHHUS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsieMax, CBSA3aHHbBIX C XUMHUEH,
KPUTUYECKH OCMBICTMBATh WH(POPMALIMIO U MIPUMEHATH €€ JUIsl MOTIOJIHEHHSI 3HAaHUH, peleHus
MHTEJJIEKTYyaJIbHBIX U AKCIEPUMEHTAIbHBIX MCCIEN0BAaTENbCKUX 3a1ady. B nienom conepkanue
y4eOHOro npeaMera «XHUMHUs» JaHHOTO YPOBHS M3Y4YEHUs OPHEHTUPOBAHO Ha (POPMHUPOBAHHE



y 00y4aronuxcss MUPOBO33PEHUYECKON OCHOBBI Il MOHUMAaHUS (PUI0cO(CKUX UACH, TAKUX KaK:
MaTepHabHOE €IMHCTBO HEOPTaHMUECKOTO U OPraHUIeCKOTO MHUpPa, 00yCIOBICHHOCTh CBOICTB
BEIIECTB HMX COCTaBOM U CTPOCHHEM, II03HABAEMOCTh MPHUPOJHBIX SBICHUH IMyTEM
OKCMIEPUMEHTA W PEHICHHS] TPOTHBOPEYHA MEXKIY HOBBIMH (aKTaMd U TEOPETUYCCKUMU
MPEIMOCHUIKAMHU, OCO3HAHWE POJM XMMHH B PEIICHUH AKOJIOTUYECKUX MPOOJIeM, a Takke
npobaeM cOepeKEHUs YHEPTETUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJOTHHA U
MaTepHaJoB.

B mnane pemieHus 3amad BOCIHMTAHUS, PAa3BUTHS M COIMATU3AIMU  OOYYArOIIMXCS
MPHUHSITBIE TIPOTPAaMMOM 10 XUMHH TIOIXOIBl K OIPEACICHUIO COJICPKAHUS WM IOCTPOCHHS
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCATBHBIX YUCOHBIX NEHCTBUH, MMEIOIIHX
0a30BOC 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JICATCIBHOCTH: PEIICHUS MPOOJIEM, TIOUCKA, aHATTN3a
u 00paboTku uHMOpMaAIMU, HEOOXOMMMBIX I IMPUOOPETCHUS OIbITa MPAKTHYCCKOH |
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUW XHMUHU.

B mpakTuke mpenoaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, TakK
U Ha YpPOBHE cpemHero oOmiero oO0pa3oBaHUs, MpPH ONPEACICHHH COJCPKATeIbHOU
XapaKTEPUCTHKHU IEJIeH H3Yy4eHUsl IMpeIMeTa HalpaBJICHUEM IEPBOCTCIICHHONW 3HAYUMOCTH
TPAIULIMOHHO TpHU3HAETCS (OPMHUPOBAHME OCHOB XHMHYECKOHM HAyKM Kak o01acTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTHYCCKOW ACSITEILHOCTH YeIOBeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKON TOUKH 3pEHHUs TaKoW MOIXO0J K
OTIpEICNICHUIO 1eJIei U3YUEeHHUS MIPEAMETa SBISETCS BIOJIHE OMPAaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMHU IIETISIMU M3YUYCHHS TMpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHWH KaK BaKHEHIIeH cocTaBlstoeit
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOH JIEKAT KIFOYEBBIC MOHSTHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHH XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOEHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHHH MHMPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIICCTB U
XUMHUYECKHUX PEaKInid, HEOOXOUMBIX JIJI TIPUOOPETCHHSI YMEHHI OPUEHTHPOBATHCS B
MHUpPE BEIIECTB M XMMHUYECKUX SBICHUH, UMEIONINX MECTO B MPUPOJIE, B MPAKTUUYECKOM
Y TIOBCETHEBHOM JKU3HU;

® pa3BUTHEC YMEHUH U CIIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM |
OOBSCHEHHEM XHUMHUYECKOTO OSKCIEpUMEHTa, COONIOJIEHUEM TpaBUil 0e30MacHOro
oOparieHus ¢ BeIECTBAMH.

Hapsiy ¢ 3TuM, comepkareiabHas XapaKTepUCTHKA TeIe M 33]1a4 U3yYeHUs MpeMeTa B
mporpaMMe IO XUMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU
MPUOPUTETAMHU B CHCTEME CpeHero o01miero oopasoBanus. CeroaHs B MpenojaBaHUN XUMUU B
OoNbIICH CTEMEeHW OTHAETCS NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJCpKAaHUs
0o0y4yeHusi, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY  BBIMTYCKHHUKAa  0O0IIe00pa3oBaTeIbHON
OpTraHM3aIfy, BIAACIONIEro He HA0OpOM 3HAHUH, a (YHKIIMOHATHFHOW IPAMOTHOCTBIO, TO €CTh



crocobaMu U YMEHUSIMU aKTHBHOTO TIOJyUEHUS 3HAHWA U MPUMEHEHHS UX B PEATbHOM KH3HU
JUTSL pEIICHUs TPAKTUYECKUX 3a7ay.

B cBsa3u ¢ sTUM npu u3yueHuu ImpenMera «XHMHsS» JOMHHUPYIOIIEEe 3HAuYeHHE
nproOpeTaroT TaKKue LENU U 33a4u, KaK:

ajantanusg  OoOydaromMXCsi K  YCIOBHSM JUHAMUYHO  PAa3BHUBAIOLIETOCS  MUPA,
dbopMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHATHIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsAX, CBI3AHHBIX C BEICCTBAMH U UX IIPUMEHEHHEM;

(dopMupoBaHHE Yy O0OyYaroIIMXCSl KIIIOUEBBIX HAaBBIKOB (KJIFOUYEBBIX KOMIIETEHLIMN),
UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE [T PA3IMYHBIX BUAOB ACATEIBHOCTU: PEUICHUS TIPo0IeM,
MOMCKA, aHajau3a W 00paboTKu uHGOPMAIUU, HEOOXOJUMBIX I MPUOOPETEHUS OIbITA
JESTENIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWUU XMMHH, a TaKXKe JJIs OIICHKHU C
NO3UIMK SKOJOTUYECKOH Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB W XUMHUYECKHX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE MTO3HABATEJIBHBIX HHTEPECOB, MHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aromuxcs: CIOoCOOHOCTH CaMOCTOATEIbHO MPUOOPETaTh HOBBIE 3HAHHS MO XHUMHH B
COOTBETCTBUM  C  JKM3HEHHBIMH  IOTPEOHOCTSAMH,  HCIIOJIB30BaTh  COBPEMEHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTUU IS TOWCKAa W aHalu3a ydeOHOW W HayYHO-TIOMYJISIPHON
uH(pOpPMAaIIUK XUMUYECKOTO COACPIKAHMUS,;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYalOMIMXCA AacCOIMATHMBHOTO M JIOTHYECKOTO
MBIIUICHHS, HAOJMIOAATENIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOphIe  0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, TIPH IJIAHUPOBAHUY U TTPOBEJICHUN XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHHE Y OOydYaromuxcs yOekIEHHOCTH B TYMaHHUCTHUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXXHOM pOIM B pEHIGHHH TJIOOANBHBIX MPOoOJeM  palroHaIbHOTO
IPUPOIONIONB30BAHNS, TIOMOJHEHNUS SHEPreTUUYECKUX PECYpPCOB M COXPAHEHHS IMPHPOTHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOIMMOCTH OEpEKHOTO OTHOIIEHHS K MPHPOJE H CBOEMY
3/I0POBBIO, a TAKXKe MPUOOPETEHHS OMbITA UCIOIB30BAHMUS MMOTYYSHHBIX 3HAHUHN IS TPUHSATUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B y4ueOHOM TuTaHe cpeaHero olIero o0pa3oBaHus MpeaMeT « XUMHs» 0a30BOTO YPOBHSI
BXOJIMT B COCTaB MPEeIMETHOHN 00acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1ee ynca0 4acoB, OTBEAEHHBIX IS U3YUECHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oOpa3oBaHus, cocTaBiser 68 yacos: B 10 kmacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeT opraHn4eckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B MOJIyYEHUU
HOBBIX BEUIECTB M MarepuajioB. Teopuss CTpOeHHS OpraHUYecKUX coennHeHud A. M.
BbytnepoBa, €€ ocHOBHbIe mosnokeHUs. CTpyKTypHBIE (OPMYJIBI OPraHMYECKHX BEUIECTB.
I'omosorus, uszomepuss. XUMUYECKasi CBSI3b B OPraHUYECKUX COCAVHEHHUSX — OJMHApHbBIE U
KpaTHBIE CBSI3H.

[lpencraBaenne o  KiIaccHpUKAMK  OpraHWYECKHX  BemecTB. HomeHkmarypa
OpraHMYECKUX COEIUMHEHUHN (cucreMaTudeckas) M TpPUBMAJIbHBIE HAa3BaHUS BaXXHEHIINX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METO/bl U3yUYEHUS BELIECTB U UX IPEBPALICHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BEIIECTB U MaTepHallaMUd Ha UX OCHOBE, MOJEJIIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIeCTB, HAOIIOJAEHHE U OINKUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB IO
NPEBpALlICHUIO OPraHMYeCKUX BELIECTB MpU HarpeBaHuu (IUJIaBieHUe, OOyIJIuMBaHHE U
TOpEHue).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUU psa. MeraH W 3TaH — mpocTeniine
NpPEJCTaBUTENIN AJIKaHOB: (U3MYECKHEe M XUMHMYECKHE CBOMCTBAa (peakIMM 3aMelIeHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psll. DTUJIEH U IPONWIEH — MPOCTENUIINE
NPEJICTAaBUTENIN AJIKEHOB: (PU3MYECKHEe M XMMHUYECKHE CBOWCTBA (peaklMM THIPUPOBAHUS,
raJloreHUpPOBaHUs, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OTyYeHHEe U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [lomyueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psAl. ALETHIEH —
OPOCTEUIINKA TpPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (U3MUECKHE M XMMHUYECKHE
CBOMCTBa (peakUMM TMIPUPOBAHUS, TaJlOTEHUPOBAHUS, THApATAIUU, TOPEHHS), TOIyUYEeHUE U
IPUMEHEHUE.

Apenbl. beHzon: cocraB, crpoeHue, (GU3NYECKHE M XMUMHYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAHUS U HUTPOBAHMS), MOJyuYeHHE M TNpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ColCmea (peakyuu 2ai02eHUPOSanUs U HUMpoO8arus), noiydeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXKIy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMY K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHbIil ra3 M MOMyTHBIE HEPTSIHBIC ra3bl.
Hedpts u e€¢ mnpoucxoxaenue. CrnocoObl nepepabOTKH He(TH: TEeperoHkKa, KpEeKUHT



(TepMUYECKHA, KaTATUTHUECKUH ), Tponu3. IIpoayKTsl mepepaboTku HE(TH, X TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib M IPOJYKThI €ro NepepadoTKy.

OKCIEpUMEHTAJIBHBIE METO/Bl U3yYEHUS BEUIECTB U UX MPEBPALICHUI: 03HAKOMJICHHE C
o0pa3iaMu mIacTMace, KaydyKoB U pe3HHbI, KouieKuu «HedTb» u «YTomb», MojennpoBanme
MOJIEKYJl YIJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE NPAKTHYECKOW PaOOTHI:
IIOJIy4YEHUE TUIICHA U U3YYECHHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Boblunciienuss 1mo ypaBHEHMIO XMMHYECKOM peaknuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA MJIM TMPOIYKTa PEaKIUH IO W3BECTHBIM Macce, 00BEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UM IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xammue opranndecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CIUPTHI. METaHOI M 3TAHON: CTPOEHHUE, (PU3MUECKUE U
XMMHYECKHE CBOWMCTBA (pEakUMU C aKTUBHBIMHM METaJlJIaMM, TaJOr€HOBOJOPOJIaMHU, FOPEHHE),
IIpUMEHEHHE. BOoAOponHbIE CBS3M MEXAY MOJIEKYJaMH CHUPTOB. JIeHCTBHE MeTaHOIA M

3TaHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroatomMHble CHMPTHI. OTHIEHIJIMKOIb M TJIMLEPUH: CTpOeHHE, (U3NYECKHUe U
XMUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMU METaJlIaMH, KaueCTBEHHAs! PEeaKIUs
Ha MHOTOATOMHBIE CHHPTHI). JleificTBe Ha opraHm3M uenoBeka. [IpuMeHeHUE TIHWIEpHHA U
ATUIICHTJINKOJIS.

@deHou: CTPOEHHE MOJIEKYJIbl, (DU3MUYECKHE M XUMHUYECKHE CBONCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue genona.

Anpaeruasl U kemonwvl. Dopmanpierun, auneTaabAeTUA: CTpoeHHE, (U3NUecKue u
XMMHUYECKHE CBOMCTBAa (pEaKkIMM OKHUCIEHUS M BOCCTAHOBJICHUS, KAaUeCTBEHHBIE DPEAKILUN),
NOJy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpeIeNTbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsE KUCIIOTHI:
CTpoeHHe, (pU3MYEecCKHe M XUMHYECKHE CBOMCTBa (CBOMCTBa, o0mue i Kiacca KHUCIOT,
peakuus 3repuduKalum), NoJydeHue u npuMeHeHre. CteapuHoBast U OJ€UHOBAsE KUCIOTHI KaK
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE IEHCTBHE.

Crnoxnble 3(UpHI KaK MPOU3BOIHbIE KapOOHOBBIX KHCIOT. [ HIpONIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUPOB.

VYraeBoasl: cocTaB, KiaccuuKkanus yrieBoaoB (MOHO-, U~ U Moaucaxapusl). [moko3a
— MPOCTEUIINI MOHOCaxapuJ: 0COOEHHOCTU CTPOSHHS MOJIEKYJIbl, (PU3NYECKUE U XMMHUYECKHE
cBoiictBa (B3aumoneiictBue ¢ rugapokcugom meau(ll), oxucieHne amMMHauHBIM PAcCTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXJAEHHE B MPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemmiono3a kak npupoanbie nonuMepsl. CTpoeHue Kpaxmaiia U HEeJUTI0I03bI.
dusnyeckue U XMMUYECKHE CBOWCTBA KpaxMaia (THIpoJin3, Ka4eCTBEHHAs PEaKIHsl ¢ HOJOM).

OKcriepUMEeHTaIbHbIE METOABl M3yUeHHs BEIIECTB M HMX IPEBPAIlCHHIA: IMPOBEICHUE,
HaOJIOIGHWE W ONHCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIC
peakIuyu OJHOATOMHBIX CIHUPTOB (OKHCiIeHHe 3TaHoia okcuaoMm wmeau(ll)), MHOroaToMHBIX



crnupToB (B3aumojelcTBue TiuiepuHa ¢ rujapokcugom meau(ll)), anpaerunoB (oxucieHue
aMMHaYHBIM pacTBopoM okcuga cepedpa(l) m rumpokcuaom wmemu(ll), B3ammopeiicTBue
Kpaxmajga ¢ HOJOM), NPOBEACHHE MPAKTHUUECKOM pabdOoThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIHYECTBa
UCXOIHOIO BEUIECTBA WIIM MPOAYKTa PEAKIMH 0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB UM IPOAYKTOB PEAKIIUH).

A3oTcozeprKale OpraHu4ecKiue COeTMHEHUS.

AMUHOKHCIOTBl Kak aM@oOTepHble OpraHudeckue coeauHeHus. Pusznyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKUCIOT (Ha MpuUMepe TaulMHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumst.

benkn kak mpupojHbIe BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OCNKOB. XWMHUYECKHE CBOICTBa OENKOB: THUIPONIU3, JIEHATypaIus,
KaueCTBEHHbBIC PEaKIIK Ha OENKHU.

DKCHepUMEHTAIbHBIE METO/bI M3yUeHHUS BEIIEeCTB M MX MpeBpalleHuil: HaOIoaeHe U
ONMCAHMUE JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypauus O€JIKOB NpHU HarpeBaHUH, LIBETHbHIE
peakIuu OEJIKOB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIUHEHHUI: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3ALNU, CpelHsAs MoJekyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIIHSL.

OKCIEpUMEHTAJIBHBIE METO/BI U3yUEHUS BELIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexxnpeaMeTHBIX CBA3€H MpH U3yYEHHH opraHudeckod xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 MCII0JIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHATUH, Tak U
NOHSTUM, SBJISIONIMXCA CHCTEMHBIMHM JUI OTHAEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0mue ecTeCTBEHHO-HAayuUHble MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMu3, CHUHTe3, KilacCupUKalus, TI[epHOAUYHOCTb, HAONIOCHHE, HW3MEpEHue,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.

®u3nka: MaTepus, SHEprus, Macca, aTOM, DJEKTPOH, MOJIEKYyJa, JHEepreTHYecKui
YpOBEHb, BEILLIECTBO, Te€NI0, 00BEM, arperaTHOe COCTOSIHUE BEILEeCTBa, (pU3nUecKre BEIUUHUHBI U
€AVHMIIBI UX U3MEPEHUS.

Buonorus: knerka, opranusm, Ouocepa, oOMeH BelIecTB B OpraHu3me, (HPOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPbI, PepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHoyorus: NMILEBBIE NPOAYKTHI, OCHOBBI DPALIMOHAIBHOIO IUTaHUS, MOMOIINE
CPEICTBA, JIEKAPCTBEHHbIE U KOCMETMUYECKHE IIpenaparbl, MaTepuajabl U3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBbI XUMHHU

XuMHYecKui dyeMeHT. AToMm. Sapo aroma, HW30TOMBL. DJIEKTPOHHAS O0OJIOYKA.
DHEpreTUyYeCcKre YPOBHH, ITOTYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- 3meMeHTsl. OCOOCHHOCTH
pacnpeeNieHUs YICKTPOHOB 10 OPOUTAISIM B aTOMaX AJIEMEHTOB TIEPBBIX YETHIPEX TIEPUOJIOB.
DneKTpOHHAs KOHPUTYpAIHS AaTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckass cucrtema xumudeckux snemeHtoB JI. .
MenpneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa U Ilepuoamyeckoil CUCTEMBI XMMHYECKUX
anemenToB JI. . MenneneeBa ¢ cCOBpeMEHHON TEOpHUEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHUS CBOWCTB XUMHYECKHX JJCMEHTOB M OOpa3yeMbIX HWMH MPOCTHIX M CIOKHBIX
BEILECTB 110 TpyNnaM U neprojaM. 3HaueHHUEe NMePUOANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbI XHUMHUECKON CBS3U (KOBaJICHTHAs
HETOJISIPHAsl U TOJISIPHAs, MOHHAS, METaJTMYecKas). MexaHn3mbl 00pa3oBaHMsI KOBAJICHTHON
XUMUYECKON CBSI3U (OOMEHHBIA U JOHOPHO-AKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUclIeHUs. VIOHBI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THUMBI KPUCTAUIMUECKUX PEMIETOK. 3aBHCHUMOCTh CBOWCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMJHBIE pacTBOphl. MaccoBas
JIOJISI BEIIECTBA B PACTBOPE.

Knaccudukanust Heopranmdeckux coeauHeHuid. HomeHkmarypa HeopraHUYECKHUX
BeIECTB. ['eHeTHueckas CBSI3b HEOPTraHWYECKUX BEIIECTB, MPUHAICKANIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakinus. Krnaccupukanus XUMHUYECKUX pEaklHWii B HEOPTaHWMYECKOH u
OpraHWYECKON XUMHUHU. 3aKOH COXPAaHEHHUS MaCChl BEIIECTB, 3aKOH COXPAHCHHS U MIPEBPAIEHUS
SHEPTUH TIPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakinu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTUMBIE pEaKIUu.
Xumnueckoe paBHoBecue. DakToOpbl, BIUAIOININE HA COCTOSHHE XHMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle Hlatense.

DnekTponuTHdeckas aucconuarus. CuibHbIe U ciaabble deKTpoauThl. Cpega BOIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIEepUMEHTATBHBIE METOJbI M3YYCHHS BEIIECTB W WX MPEBPAIICHUI: JEMOHCTpAIUs
tabmun «Ilepmomnueckas cucrema xumudeckux sneMeHToB J[. M. MenneneeBa», u3ydeHue
MoOJIeJIe KPUCTAIUTMYECKUX PEIIETOK, HAONIOIEHUE W ONMHCAHHWE JAEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioXeHHe MEPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalIM3aTopa,
ONpEeNIETICHUE CPEllbl pACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, PEAKIIMU



HMOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOH paboThl «BiusHue pazauyHbIX (aKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIM».

Pacuérnpbie 3anaun.

Pacuérel mo ypaBHEHMSM XMMHYECKUX pEaKIUH, B TOM 4YHUCIE TEPMOXUMHYECKHUE
pacuéThl, pacy€ThI C UCIOIb30BAHUEM MOHATHUS «MACCOBAs J10JIsI BELLIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramioB B llepuoguyeckoil cucreMe XHMHYECKUX
anemenToB JI. M. MenneneeBa u 0COOEHHOCTH CTpOEHMsI aTOMOB. PU3NYECKUE CBOMCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepsl, hocdopa u yrieposaa).

XVWMHYECKHE CBOWCTBA BAXHCHUIIMX HEMETAJLIOB (TaJIOTEHOB, cephl, a3ota, ¢ocdopa,
yIraepoaa Y KpPEeMHHUsI) M HX COEQUHEHHH (OKCHAOB, KHUCIOPOJCOMAEPKAIIMX KHCIOT,
BOJIOPOJHBIX COEAMHEHUN).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue Meramios B [leprnoanyeckoi cucreMe XMMUYECKUX JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. Obiue
¢dusnueckue cBoiicTBa MeTaiioB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUN Pl HAMPSIKECHHMA
METAaJIJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEWIINX METAJIOB (HATPUN, Kajaui, KaJbIUH, MarHuu,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJlb) M UX COCTUHEHHIA.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTamioB B ObITY U TEXHHKE.

OKCHepUMEHTAIbHBIE METOJbl HM3yU€HHUs BELIECTB W HX IMPEBpALICHUI: HU3ydeHUe
KOJUIeKIIMH «MeTaasl M CIUIaBb», OOpa3llOB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aa4, HAONIOJACHHE U OMUCaHHe JEMOHCTPAIMOHHBIX M  JTAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUIPOKCHUIA ATFOMHHHS C PACTBOPAMH KHCIOT U IIeNouei, KaueCTBEHHBIE
peakury Ha KaTHOHbBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétsl Macchl BemecTBa MM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3HD

Ponp xumuum B oOecriedeHUM DKOJOTMUYECKOW, HHEPreTHYecKOM M  MHIIEeBON
0e30MacHOCTH, Pa3BUTUU MeIUUUHBL. [IoHSATHE O HAay4YHBIX METOJaxX IMMO3HAHUS BEUIECTB U
XUMHYECKUX PEAKIUM.

[IpencraBinenuss 00 OOLIIMX HAyYHbIX NPUHLHUIAX [POMBIIUIEHHOTO MOJy4YEHHUs
BAKHEMIIMX BEILECTB.

UenoBek B MHpE BEIIECTB M MaTE€pPUAIOB: BaXHEWIIUME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMHKa, MaTepHalibl JIJs AJIEKTPOHHKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpaJIbHbIE y100pEHUSI.

XuMHs U 3I0pOBbE YEJIOBEKA: MpaBWja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXIpeIMETHBIX CBA3EH MPHU U3YYEHUH OOIIEH U HEOPraHMYECKONH XMMUU B
11 knacce ocymecTBIseTCs Yepe3 UCI0Ib30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IOHATHH,
TaK W IOHATUH, SBISIFOIIAXCS CUCTEMHBIMU U1 OTAEIbHBIX IIPEIAMETOB €CTECTBEHHO-HAYYHOIO
LAKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHA: HAy4yHBIA (paKT, THUMOTE3a, 3aKOH, TEopus,
aHalu3, CHHTE3,  KiIacCUpUKalMs, NepUOJUYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®du3uka: maTepusi, JHEprus, macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TOIl,
PaZnOaKTUBHOCTb, MOJIEKYJIA, DJHEPIreTUYECKUI YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €IMHUIIBI KX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonmorus:  XMMHYECKass  MPOMBIIUIEHHOCTb,  METAUIyprus,  IPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaioB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJCTBO, nuuieBas
IPOMBIIIJICHHOCTb, (hapMalleBTHUECKasi MPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX
IIPEnaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEPUAJIOB, HIEKTPOHHAS IIPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIUMHUCS
IpOrpaMM CpeJHEero olmiero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO.

B cootBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHs MpeaMeTa «XHUMHS» Ha YpOBHE CpelHero oOmiero ooOpazoBaHus
BBIJICJIEHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HUJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00Y4EHHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYy4aroluXcsl PyKOBOACTBOBATHCSA B CBOEU JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, HPHUCYLUIMMH LEJIOCTHOW CHCTEME XMMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue MPAaBOCO3HAHMS SKOJIOTMYECKOM KYyJbTYypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH >KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE DPE3YyJBTaThl OCBOCHHS MNpeAMETa «XUMHUSA» JOCTUTAOTCA B €INHCTBE
yu4eOHOM M BOCHHMTATENILHOW JEATEIBbHOCTH B COOTBETCTBUHM C T'yYMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMM W HJe€allaMd POCCUHCKOTO
IpaXXAaHCKOro OOIIecTBa, MPUHATHIMH B OOIIECTBE HOPMamMH W MpaBUIaMH IOBEACHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYarOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa « XUMHUSD» OTPaXKaloT cPOpMUPOBAHHOCTH
ONbITa MO3HABAaTEJIbHOM W MPAKTUYECKOW NEATENbHOCTH OOYYaloIIUXCs MO peaau3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHUS
K 3aKOHY U IPaBOMOPSAKY;

IIPEJICTaBICHNUS] O COLMAJIbHBIX HOpMax M IpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH TIPU CO3JAaHUU Y4EOHBIX
MPOEKTOB, PEIIeHWH YYEeOHBIX M TIO3HABaTENbHBIX 3a/ay, BBIIOJHEHUH XHMHYECKUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU apryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IUYHbIX BUJIOB YUeOHOI 1€ TENbHOCTH;



2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHHUS K HCTOPHUYECKOMY M HAyYHOMY HACIEAHI0 OTEYECTBEHHOMU
XUMUH;

YBOXCHHSI K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKCHHSI HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSTHHOTO TPyZa YYEHBIX U MIPAKTHKOB;

MHTEpeca M T[I03HAaBATEJIbHBIX MOTHUBOB B TOJIYYEHHUH U MOCIEAYIOLIEM aHalu3e
UH(OPMAIIUU O MEPEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBECHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJACHHE WM TIOCTYNKH CBOHMX TOBApHIIEH C TO3UIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ITHX MOCTYMKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHS ILIEHHOCTEH 3J0pOBOr0 W 0O€30macHOro o0pasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUIECKOMY 3JI0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalleHHsl C BEleCTBAMHU B OBITY, MOBCEAHEBHON
JKU3HU U B TPYAOBOI JI€ATEIHHOCTH;

MOHWMAHUS [EHHOCTH TPABWJI WHAMBUIYAIBHOTO M KOJUICKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAIIHSX, YTPOKAIOMIUX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUA TOCJIEICTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4eOHO-UCCIICJIOBATEILCKON JIEATSIBHOCTH,
OOILIECTBEHHO OJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM HAa AaKTHBHOE Yy4YacTH€ B PEIICHWU TMPAKTUYECKUX 3a7ad COLUaTbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);

WHTEpeca K MPaKTUYCCKOMY M3YUYCHHIO Mpodecchii pa3MIHOro pojia, B TOM YHCJIEC Ha
OCHOBE IIPUMEHEHUs TPEIMETHBIX 3HAHU 110 XUMUU;

YBaXEHHUS K TPY]Ly, JTIOJSIM TPy Aa U pe3yabTaTaM TPYIOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIWBHIYAJILHOW TpPaeKTOPHH OOpa30BaHMS,
Oymymel nmpodeccun u peaau3anuu cOOCTBEHHBIX JKU3HCHHBIX TUIAHOB € YIETOM JTMIHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH  IIeJIeCOOOpa3HOTO  OTHONIICHHWS K  TPHPOJE, KaK  HCTOYHHKY
CYILIECTBOBAaHHUs KU3HU Ha 3eMII€;

MOHUMAaHUS TI00AIEHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSIHHSI SKOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEBI;



OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIB30BAHMS JOCTHKCHUH XUMHU JUIS  PEIICHUS
BOIIPOCOB PAllMOHAJIBHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENPUATHUA IEHUCTBUM, NMPUHOCAIIUX BpEX OKpPYXKarolled IPUPOIHOHN cpene,
YMEHMS IPOTHO3UPOBATH HEOJIATONPUITHBIE 3KOJOTUUYECKUE MOCIEACTBUS IPEIPUHUMAEMBbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJBTYpBI, OIIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsS pYyKOBOJICTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM NPAKTHKE, CIIOCOOHOCTH U YMEHHS
AKTUBHO IPOTHBOCTOSTH UCOIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH U OOILECTBEHHOM MPaKTHUKH;

NOHMMAHUS CleUU(UKY XUMHUHM Kak HayKd, OCO3HaHus €€ poiau B (OPMUPOBAHUU
pallMOHATIFHOTO ~ HAyYHOTO  MBIIIICHHS, CO3JAHWW  LEJIOCTHOTO NPEACTaBICHUS 00
OKpYXallleM MHpe KaK O C€IMHCTBE IPUPOABI M 4YEJIOBEKa, B II0O3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOH LMBUIM3aLUU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH W Ba)KHOH POJM B CO3/1aHMU HOBOM 0a3bl MaTepuanbHON
KYJIbTYpBI, PELIEHUHU TTT00AJIbHBIX MPo0JIeM yCTOHUYNBOrO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MHUIIEBOM H SKOJOTMYECKOHM 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBL,
o0ecreueHny yCIOBUI YCIEIIHOTO TPyAa U AKOJIOTUYECKH KOM(POPTHON KU3HU KaX10r0 4jeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMAaHHs CYHIHOCTH METOAOB IO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOTy4YaeMble 3HAHUS JUIs
aHaJM3a U OOBACHEHUS SBJICHUM OKPY’KAIOLIEro MHpa M MPOUCXOAAIIUX B HEM M3MEHEHUH,
YMEHHs JeslaThb OOOCHOBAaHHBIE 3aKJIOUEHUS Ha OCHOBE HAyUYHBIX (PAKTOB U HMEIOIIMXCS
JAHHBIX C LEJIbI0 NIOJIYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIPHO HCIOJb30BaTh XUMHMUYECKHE 3HAHMA JUIS  peIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BaTENIbCKON AESITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEPhIBHOMY OOpPa30BaHHIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUM IO XMMHUHU B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSMU,

UHTEpeca K OCOOEHHOCTAM TpyAda B pa3lnyHbIX chepax npodeccuoHaIbHON

JIeATEIbHOCTH.
METANPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YYeOHOro MpeaMera «XHMHs» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIS (POPMHUPOBAHHUS MHUPOBO33PEHHS OOYUAIOMIMXCS MEXIUCIHUILTHHAPHBIC
(MeXmpenMeTHbIE) OOILIEeHAYYHbIE MOHATHSA, OTPAKAIONIME LEIOCTHOCTh HAyYHOW KapTHUHBI



MHpa U CHCI_[I/I(i)I/IKy MCTOJOB IIO3HAHUA, UCIOJB3YCMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/ISI,
BEIIIECTBO, JHEPTHs, SBJIEHWE, IPOIECC, CHUCTeMa, Hay4HbId (aKT, MNPUHIHUIL, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHWE, HAOJIOJICHUE, U3MEpPEHUE, DKCIICPUMEHT M
apyrue);

YHHUBCPCAJIbHLIC y‘IC6HBIe IICIZCTBHSI (HO3HaBaTCJIBHbIe, KOMMYHUKAaTHUBHBIC,
peryisTUBHBIC), oOecneunBaromue (opmupoBanue GyHKIMOHAIBLHONM TpPaMOTHOCTH U
COIMATbHOM KOMIIETEHITUN 00yJarOITUXCSl;

CIIOCOOHOCTh ~ OOy4YaroIIMXCsl  HMCMHOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHBCPCAJIbHBIC y‘I€6HI)I€ I[CflCTBI/I?I B IIO3HABaTEIbLHON H
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3yJbTaThl OTPaXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU YyUeOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBy1aieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyallM3UpPOBATh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpHuBaTh;

ONpEeNEeNATh IEU ACSITEIBHOCTU, 3ajaBas MapaMmeTpbl U KPUTEPUH HUX TOCTHHKCHHS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACIATH
XapaKkTepHble TPU3HAKU TOHSATUH M yCTaHABIUBaTh MX B3aUMOCBS3b, HCIOIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u HBHCHHﬁ;

BI)I6I/IpaTB OCHOBAaHUA W KpPUTCPUU JIA KHaCCI/I(i)I/IKaIII/II/I BCIICCTB U XHUMHWYCCKHUX
peaxkuuii;

YCTaHABIUBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3M MEX1Yy U3YUaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXKICHUS (MHIYKTUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTU U MPOTUBOPEYHA B paCCMAaTPpUBACMBIX SABJICHUMAX, q)OpMYJ'II/IPOBaTB
BBIBO/JIbI U 3aKJIIOUCHUS;

MPUMEHSTH B TpOIlecce TO3HAHMSI, UCTIONB3YEMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJH, MpeoOpa3oBbIBaTh MOJEIbHBIE MPEJICTaBICHUS — XUMHUYECKUH 3HaK (CUMBOJI)
3JIEMEHTa, XUMH4YecKas (popmyra, ypaBHEHUE XUMUUECKON peaklMyd — P PEeIIeHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKIIUil.

2) 0a30BbIe UCCJIEN0BATEIbCKUE 1eHCTBYS:

BJIaACTh OCHOBAMH METOJI0B HAYUYHOT'O IMMO3HAHHA BEUICCTB U XUMHNYCCKUX peaKuHﬁ;

dbopMynupoBaTh LT M 3a7aud HCCIEJOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNLHO C(HOPMYITHPOBAHHBIC BOMPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JJIS q)OpMI/IPOBaHI/Iﬂ THUIIOTESBI IO IMPOBCPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX Cy}K)IeHHﬁ;

BJIQZICTh HAaBBIKAMHU CAaMOCTOSITEIBLHOTO IUIAHWPOBAHUS M TPOBEACHHS YYCHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOIaTh 32 XOJA0M IPOIIECca, CAMOCTOSITEIIEHO
IPOTHO3UPOBATh €ro pe3ynabTar, (OpPMyIHpPOBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATEIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEJIBHOMY ITOMCKY METOJOB PpEHICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHMKAX HH(popMalMK (HAYYHO-TIOMYJIsIpHas
JUTEpaTypa XHMMHYECKOTO COZIEp)KaHWs, CIpaBOYHBIE TOCOOUs, pecypchl HHTepHera),
AaHATM3UPOBaTh HMH(POPMALMIO pa3IMYHBIX BUAOB W (OpM mpencTaBieHUs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(GopMyIMpoBaTh 3arpockl U MPUMEHATh PA3JIMYHBIE METOJbl NPH IOUCKE U OTOOpe
uHpopMaLuu, HeOOXOAUMOM [T BBIINOJIHEHHS YUeOHbIX 3aJ1au ONpPeaesIEHHOIO THUIIA;

nproOpeTaTh OMBIT UCTIOIB30BaHUS WH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (JOpMY IpeCTaBiIeHUs HH(POPMALMU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KAauecTBE CpeACTBAa INpU padboTe € XUMUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMETHble ((u3nueckue W MaTeMaTUYeCKue) 3HAKU U
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHMKATUBHBIMHM A€ CTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXAaeMOM TEMBI B X0OJI€ JUAJIOra W/WIIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIMPOBATH CBOM TMPEIUIOKEHUS OTHOCHUTENIBHO BBIOJHEHHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIel pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHMKAaMH IIPU BBINOJIHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIETOBAHUIO CBOIMCTB M3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJABI MO peE3ysbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MMyTEM COTJIACOBAHUS TO3HUITUI B X0JIe 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryasTUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBATh U OCYIIECTBIATH CBOIO NTO3HABATENIBHYIO JEATEIBHOCTb,
onpenenss e€ Leau U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeyiaraeMblii aaropuT™ JEHCTBUI MpU BHINOJHEHUH Y4eOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (eKTUBHBIN CIOCO0 UX PEIIeHUs ¢ YUETOM MOIYYeHHs] HOBBIX 3HAHUHN O
BELIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOH COCTaBISAIONIEH €CTeCTBEHHO-
HAYYHOW KApTHUHBI MHpA, POJIM XUMHH B TO3HAHWH SIBICHUU MPHPOABI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOH st
pellleHus] MPaKTHYECKUX 3aJa4 U HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIICHHSI K CBOEMY
310POBBIO U IPUPOJHOM CpeEAE;

BJIAJICHUE CHUCTEMOM XHWMHYECKHX 3HAHUH, KOTOpPAs BKJIOYAET: OCHOBOIIOJATAOIINE
NOHATUS (XUMUYECKUU JJIEMEHT, aToM, OJJIEKTpOHHas o00O0J0oYKa aroma, MOJIeKYJa,
BaJICHTHOCTh, AJICKTPOOTPHUIATEIBHOCTh, XWMHUYECKasl CBA3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTass U COKpaml€HHAas), MOJIb, MOJIApHAs Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIN
ckeneT, (YHKIMOHAJbHAs TpyMMa, paauKan, H30Mepus, H30MEpbl, TOMOJOTHYECKHH P,
TOMOJIOTH, YTJIEBOJIOPOJIbI, KUCIOPOA M a30TCOAECPKAIIUNE COCTUHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCTMHEHHS); TCOPUU U 3aKOHBI (TEOPHUST CTPOCHHS
oprannueckux BemecTB A. M. byrtnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM $I3BIK XUMHHU; MHUPOBO33PEHUYECKHUE 3HAHMS, JIEXKAIIUE B
OCHOBE TOHMUMAaHUs MPUYMHHOCTH M CUCTEMHOCTH XMUMHYECKUX SIBJICHUH, (DAKTOIOTHMUECKHE
CBEJICHUS O CBOICTBaxX, COCTaBe, MOJIyYEHUHM U O€30MacCHOM HCIOJIb30BAHUM BAKHEHIIIMX
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOH JEATeIbHOCTH YEeTIOBEKA;

cOpPMUPOBAHHOCTh ~ YMEHUW  BBIIBISITH ~ XapaKTepHble  MPHU3HAKA  TOHSTHH,
YCTaHABIMBATh WX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIHUE TOHSATHS TPH OMUCAHUU
COCTaBa, CTPOCHHMS U MPEBPALCHUI OPraHUYECKUX COCTMHEHUI;

c(OpMUPOBAHHOCTh YMEHHUI MCIOIB30BaTh XUMUYECKYIO CUMBOIIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (opMyln OpraHMYECKUX
BEIIIECTB U YPAaBHCHUM XUMUYECKUX PEAKINH, U3TOTAaBIUBATh MOJEIH MOJIEKYJI OPTaHUYECKUX
BEIIECTB YISl IULTIOCTPAIIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,

cOPMUPOBAHHOCTh ~ YMEHUW  YCTaHABIMBATH  MPUHAAJEKHOCTh  HM3YyUYEHHBIX
OpPTaHMYECKUX BEIECTB IO HX COCTaBYy M CTPOEHHUIO K OMpeneiIEHHOMY KIaccy/Tpymme
COCTMHEHU N (yrneBomopoibl, KHUCIJIOPOT " a30TCOIepIKAIITIE COCTMHEHMUS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHS), JaBaTh WM Ha3BaHUA 1O  CHCTEMaTHYECKOMN
HoMmeHkiarype (IUPAC), a Takxke NpUBOAUTH TpPUBUAIbHBIE Ha3BaHUS OTHAEIbHBIX
OpPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, AlleTUJICH, STHJICHIJIMKOJb, TJIUIEPUH, (PEeHo,
dbopmanbieTus, aleTaablAeru]l, MypaBbiHas KUCIO0Ta, YKCyCHAsI KUCJI0Ta, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBas KUCIIOTa, TITF0K03a, PPYKTO3a, KpaxMal, [eJUTI0I103a, TJIUIIHH);

c(OPMUPOBAHHOCTh YMEHHS OMPENENATh BUABl XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTaHHMYECKHUX
BemecTB A. M. bytnepoBa miist 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA THUNUYHBIX IMPEJCTABUTEIECH pa3IMYHBIX KJIACCOB OPraHUYECKHUX



BelecTB (METaH, 3TaH, ITHWJIEH, MPOINWJICH, aleTuieH, OyramueH-1,3, metmnOyraauen-1,3,
O€H30JI, METAHOJI, 3TAHOJ, ATHJIEHIJIUKONb, TJIMIEPUH, (EHOJI, aleTalbAerul, MypaBbHHAS U
YKCyCHasl ~ KUCJIOTBI, TJIIOKO3a, KpaxMmal, LeJI0Ji03a, AaMHHOYKCYCHas  KHCIIOTa),
WUTIOCTPUPOBATh TEHETHMYECKYI0 CBS3b MEXIAYy HUMU YPAaBHEHHSIMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINI ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKHU YIIIEBOJAOPOJHOTO CBIPhS
(HedTh, TPUPOAHBIA Ta3, yrojib), CIOCOOBI WX MEpepadOTKH M MPAKTHYECKOE MPUMECHEHHE
IPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS IO XHUMHYECKUM YpPaBHEHUSAM
(maccel, 00bEMa, KOJTUYECTBA HMCXOJHOTO BEIIECTBA HJIM MPOJYKTa PEAKIMU IO HU3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(OpPMUPOBAHHOCTh yMEHHMH BIIAJeTh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOAAX
HAy4YHOT'0 TIO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U XUMUUECKHUX SIBJICHUIN
(HabmroieHne, U3MEpPEHUE, DSKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAaHUA IS TPUHATUS PEUICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYaIMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM,;

c(OpPMUPOBAHHOCTh YMEHHI COOIOATh MIPABHIIA ITOTH30BAHMS XUMHYECKOH IMOCYI0H U
1ab0paTOPHBIM 00OPYAOBAaHUEM, A TAKXKE MPABUIIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU 110 BHIMOTHEHHIO TAOOPATOPHBIX XUMHUYECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOIHATE XUMUYECKUH DKCIEPUMEHT
(mpeBpaleHns OpraHUYECKUX BEIIECTB MPHU HArpeBaHUU, MOJYyUYCHHUE ITHICHA U U3YUYEHHUE €T0
CBOMCTB, KAaue€CTBEHHBIC pEAKIIMM OpPraHMYECKUX BEIIECTB, JACHATypalus OeJIKOB IpH
HarpeBaHUM, [[BETHBIC peaklMi OEJIKOB) B COOTBETCTBUU C MIPABHIAMHU TEXHUKHU O€30MaCHOCTH
npu oOpallleHrr C BEeUIECTBAMH U JIa0OpAaTOPHBIM 000pYOBaHUEM, MPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aliCH YPAaBHEHH COOTBETCTBYIOIIMX PEAKIUNA U
(dbopMyTHUpOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH AaHATU3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CPEICTBA MaccoBoil nH(popmaiu, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh yMEHUW COOIOJATh TPABHJIA JKOJOTHYECKH II€IecO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW JACSATEIPHOCTA B IENAX COXPAHEHHUS CBOETO 3J0POBBS M
OKpPY’KaoIle MpUPOJAHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3JIEUCTBUS HA >KMBBIE OPTaHU3MBbI
ONpe/IeIEHHBIX OpPraHWYECKUX BEIIeCTB, MOHMMas cMbica mnokaszatens [1/IK, mosicHsaTe Ha
npuMepax CrocoO0bl YMEHBIIEHUS W NMPEAOTBPAIEHUS UX BPEIHOTO BO3JACHCTBUS HA OPTaHNU3M
YeJI0BEeKa;

JUTsE 0OYYAOIINXCSl ¢ OTPAaHMYEHHBIMA BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE MPUMEHSIThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUIA;,

JUISL CIIETBIX W CIA0OBUIAIMIMX OOYyYaIOIIMUXCSA: yMEHHE WCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anmucu xumMmuueckux (Gpopmyi.

11 KUIIACC



[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmmas W HEOpPraHWYecKas XHUMHUSDY
OTpaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOH COCTaBJISIONICH eCTEeCTBEHHO-
HAYYHOW KApTHUHBI MHpa, POJIM XUMHH B TIO3HAHWU SIBIICHUH TPUPOJBI, B (GopMHUpOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW MJIst
pellleHus] MPaKTHYECKUX 3aJa4 U HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIICHHSI K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XHWMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYCCKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- SJIEKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BAJIEHTHOCTh, OJJIEKTPOOTPUILIATEITLHOCTh, CTETCHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETaJNIMYecKas, BOJOpOJIHAs),
KpUCTAJIMYECKass  PemETKa, TUIBI XMMHYECKUX  PEaKIil, pacTBOp, JIIEKTPOJUTHL,
HEAJICKTPOJIUTHI, JIEKTPOJUTHYECKAS JUCCOIMAINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW  peakIMk, XHUMHYECKOE pPABHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
ANEKTPONUTUYECKON Aucconanuu, nepuoandeckuit 3axkon JI. WM. MenneneeBa, 3akoH
COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTHH MPH XUMHUYECKHUX
peaKkiusax), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHH S3BIK XUMHHU, MHPOBO33PEHUYECKHUE 3HAHMUS,
JeXKalKe B OCHOBE TOHMMAaHUS NPHUYMHHOCTH M CHCTEMHOCTH XWUMHYECKHUX SIBIICHUH,
(dakToNOrMUeCKre CBEICHUSI O CBOMCTBAX, COCTaBe, MOMy4YeHUU U 0€30MacCHOM UCTOIb30BAaHUH
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIHHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh ~ YMEHHU  BBISIBIIATH  XapakTepHbIE  NPHU3HAKH  TOHSITHH,
YCTaHABIMBATh WX B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOIIHME TOHSATHS TPHU OMUCAHUH
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUI MCIOIB30BaTh XUMUYECKYIO CUMBOIIMKY JJISI COCTABIICHUS
dbopMyn BEIIECTB W ypaBHEHUW XUMHUYECKUX PEAKIUN, CHCTEMaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHbIC Ha3BaHHS OTICIBHBIX HEOPraHWYECKHUX BeHIeCTB (yrapHbIid ras,
YIJIEKUCHBIA Ta3, aMMHaK, raimeéHas U3BeCTb, HErauméHash U3BECTb, MUThEBAsi COJA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHMM OMNpENENSITh BaJCHTHOCTH UM  CTENEHb OKHCIICHUS
XUMHUYECKUX DJEMEHTOB B COCIWHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XHUMHYECKON CBS3U
(koBasleHTHAs, MOHHAs, METAJJTNYECKasi, BOJOPO/IHASI) B COSIMHEHUSAX, THII KPUCTATIINYECKOM
peIméTKH KOHKPETHOTO BeIIecTBa (aToMHasi, MOJEKyNspHasi, HOHHAs, MeTaJIn4ecKas),
XapakTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHHMYECKHUX
BEIIIECTB 10 UX COCTAaBY K OMpeAeNEHHOMY KJIacCy/Tpymie COeIuHEHUI (TPOCThIe BEIIECTBA —
METaJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHH pACKPBIBAaTh CMBICT Tepuoandeckoro 3akona J[. H.
MenneneeBa W JEMOHCTPUPOBAaTH €ro0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JeMeHTOB 1—4 nepuosioB [leproanueckoil cucTteMbl XUMUYECKUX 3JIeMEHTOB /1.



W. MeHnaeneeBa, UCHONB3Ysl MOHITUSL «S-, P-, d-DIEKTPOHHBIE OPOHMTAINY, «IHEPIrEeTUUCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U HX
COEeIMHEHUH 1o nepuoaam U rpynnam [lepuoandeckoil cucteMbl XuMu4Yeckux 3aeMeHToB /. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPA3JIMYHBIX KIJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIYy HEOPraHMYECKMMHU BEUIECTBAMU C TIOMOLIBIO YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCUPHUIIUPOBATH XUMUUYECKHE PEAKIMHU MO Pa3IudHbIM
npu3HakaM (YHCIy M COCTaBy pearupyroniuX BEMIECTB, TEIUIOBOMY J((EKTy peakiuu,
U3MEHEHHUIO  CTENEeHEW  OKUCIEHHUS  DJIEMEHTOB, OOpaTUMOCTHM  pEeaklHH, Y4YacTHIO
KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISITh YpPaBHEHUS PEAKIMI pPa3jIMYHBIX THUIIOB,
MOJIHBIC W COKPAIICHHBIC YpPaBHEHHUS PEAKIMH HMOHHOTO OOMEHA, YYUTHIBAas YCIIOBHUS, IMPHU
KOTOPBIX 3TH PEaKLMK UIYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKLWHU, MOATBEPKIAIOIINE KayeCTBEHHbBIN
COCTaB pA3JIMYHBIX HEOPraHUYECKHX BEIIECTB, pPACIO3HABaTh OMBITHBIM ITYTEM HWOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OanaHca ATHX PeaKIlHii;

c(hOpMUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMUYECKOW peaKInu
OT pa3nuYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHYECKOTO PaBHOBECUS B 3aBHCHUMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMHYECKHE MPOIECCHI, JIeKallhue B
OCHOBE MTPOMBIIIUICHHOTO TIOJIYYEHUSI CEPHOM KHUCIIOThI, aMMHaKa, a Takke CPOPpMUPOBAHHOCTh
MPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIIUIAX U DKOJOTHUYECKUX MPoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C MCHOJIb30BAHUEM TOHSATHUS
«MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWN Ta30B MPU XHUMHYECKUX
pEeaKIMsIX, MacChl BEIIECTBA WM 00bEMaA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO M3 YYAaCTBYIOUIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHJIa TIOJIb30BAHUS XUMHUECKOUW MTOCYI0N U
1abopaTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MPaBUJIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU 110 BHITIOJTHEHHIO TA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMIOIHATE XUMUYECKUH DKCIEPUMEHT
(paznoxeHue TMEpOKCHIIa BOIOPOJAa B MPHUCYTCTBHU KaTalW3aToOpa, OMPEACIICHUE CpPEeJbl
pPacTBOPOB BEIIECTB C TOMOIIbI0 YHUBEPCAIBHOIO HHANKATOPA, BIUSHUE PAa3IMUHBIX (PaKTOPOB
HA CKOPOCTh XMMHYECKON PEaKIuH, peaKklHu HOHHOTO OOMEHa, Ka4yeCTBEHHBIE PEaKIMU Ha
cynb(dar-, kKapOOHAT- M XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHE YKCIIEPUMEHTAITBLHBIX
3agau no Temam «Metamne» U «Hemeramiby) B COOTBETCTBUM C MpaBWJIAMU TEXHHUKHU



6630HaCHOCTI/I HpI/I 06paLHeHI/II/I C BC€IICCTBAMU nu HaGOpaTOpHHM 060py£[OBaHI/IeM,
Hpe,I[CTaBJ'IHTB PE3YyJIbTaThl XUMHUYCCKOT'O BKCHepI/IMeHTa B (bopMe 3aIlIUCHU ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIIUX peaKHI/Iﬁ n (bOpMyJ'II/IPOBaTB BBIBOJIbI HA OCHOBEC 3TUX pCSYJ'IBTaTOB;

C(l)OpMI/IpOBaHHOCTb YMGHI/Iﬁ KpI/ITI/I‘-IeCKI/I aHaJII/I3I/Ip0BaTB XI/IMI/IHCCKYIO I/IHq)OpMaLII/IIO,
HonyqaeMon n3 paSHBIX NCTOYHHKOB (CpeI[CTBa MaCCOBOﬁ KOMMYHI/IKaI_[I/II/I, I/IHTepHeT nu
APYTHX);

c(hOpMUPOBAHHOCTh yYMEHUH COOIIOJATh TPAaBHJIA JKOJOTHYECKH II€IecO00pa3HoOro
IIOBCACHHUA B 61>ITy n pr[[OBOﬁ NCATCIIBHOCTU B LCIISIX COXpaHeHI/ISI CBOCIO 3I[0p0BI)$I nu
OKPYXaroIIEel TPUPOJIHOU CPEJibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KUBBIE OPTraHU3MBbI
onpeeNEHHBIX BEIIECTB, MOHUMas cMbich nokazatesns [1/IK, mosicusaTe Ha npuMepax crocoObl
YMeHLI_HeHI/ISI U OIpCaAO0OTBpallCHUA UX BPCIAHOI'O BOS,Z[GfICTBPI)I Ha OpraHu3M 4YCJIOBCKA,

IS 06yqa101unxc51 C OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 310POBbA: YMeHI/Ie IMPUMCHATDb
3HAHUA 06 OCHOBHBIX ZIOCT}’HHI)IX METOAAaX ITO3HAHU BECIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

JUISL  CJICTIBIX ¥ CIHA0OBUASAIIMX OOYYArOIIMXCS: YMEHHE WCIIOJIb30BaTh pelbeHO-
TOUCYHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMuueckux Gopmy.
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