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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma no npeameTy «XHUMHs COCTaBlIeHA HA OCHOBE:

o @enepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoii denepanun» ot 29.12.2012 Ne 273
- d3;

o @enepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro  OOILIEro
obpazoBanus (IIpuka3 MunucrepcTBa obpazoBanust u Hayku PD ot 17.05.2012r. Ne 413 ¢
WU3MEHEHUSIMN);

e CanurapHo-3nuaemMuosiorndeckux mnpaBuia u HopMm (CanlluH 2.4.3648-20) «CanurtapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHMS K OpPraHu3alusM BOCIHMTAHUSA U OOydYeHUs, OTAbIXa U
O370pOBJIEHUSI J€Ted U  MoJoAexu» (yTBEpXKAEHbI IOCTAaHOBJIEHHWEM [ JaBHOrO
rocyJapcTBEHHOTO caHuTapHoro Bpada P® ot 28.09.2020 Ne 28);

e (CanurapHo-3nujemuosorndeckux npasui 1 HopM (CanlluH 1.2.3685-21) «'uruennueckue
HOpPMATHUBbI U TpPeOOBaHUS K OOECleuYeHHI0 OE30MacHOCTH W (M) OE3BpEeAHOCTH IS
yenoBeka (aKTOpoB cpelapl oOuTaHUs» (YTBEpPXKIEHBI MOCTAaHOBJICHHEM [ JaBHOTO
roCyJapCTBEHHOTO caHuTapHoro Bpauda ot 28.01.2021 Ne 2).

Peamuzamust PIT ocymectBisiercss mo YMK s o0mieoOpa3oBaTeIbHBIX yUPEKICHUI:
VYueOHuKH:

Xumus. 11 kmacc: yueOHUK 11 oOmieoOpaszoBarenbHblx opranusanuii / I'. E. Pymsutuc,
@. I'. ®enpaman. 6-e uzn., gon. — M : [IpocBenienue.

OO6mmit akameMudeckuii 00beM ydeOHOTO TIpeameTa cornmacHo Y MK BeiepkaH B MOJTHOM
o0beme. YpoBeHb peanu3anuu pabouyeil nporpaMMbl — 6a30BbIM.

MecTo y4eOHOro mpeamMera XUMHH B y4eOHOM ILIaHe

Kimacc KonngecTtBo yacoB B KonuaecTBo 4acoB B roj
HEJICITIO

10 1 34

11 1 34

Bcero 2 68

Ili1anupyemble pe3yabTaThl H3YYEHUsS] Kypca XMMHHU.
OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOGHMSI OOyYaloIIMMUCS MPOTrpamMm
cpeaHero oodmiero obpa3oBaHMsA (JTMYHOCTHBIM, METAalpeJAMETHbIM U TIpeAMeTHbIM). Hayuwno-
METOJMYECKOW OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS IPOrpaMm
CpeaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBeTcTBUM € CUCTEMHO-AEATENBHOCTHBIM IIOJXOJ0M B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOECHHUS NpeaMeTa « XUMHsD» Ha YPOBHE CPEJHEro 001ero oopa3oBaHus
BBIJICTICHBI CIIEYIOIIHAE COCTABIIAOIINE:

— OCO3HaHHe 00Y4aIOIUMHUCA POCCUNCKOMN Tpak1aHCKON UIEHTUYHOCTH

— TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIIPEAEIIEHUIO;

— HaJINYME MOTUBALMU K 00yUYEHHUIO;

— IIEJICHANpPABJIEHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIHOYEBBIX
IIEHHOCTEW M UCTOPHUYECKUX TPAIULUii 0a30BOM HAYKU XMMUHU;



— TOTOBHOCTH U CIIOCOOHOCTh 00YYArOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JESATEILHOCTH
[[EHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU I[ETOCTHON CHCTEME XUMHUYECKOTO
o0pa3zoBaHus;

— HaJIM4Yue MPABOCO3HAHMS YKOJIOTHUECKON KYIbTYPBl M CIIOCOOHOCTH CTABHUThH IEJIU U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS IMpeaMeTa «XUMUsS» JOCTUTAIOTCS B CIUHCTBE Y4eOHOU U
BOCIIUTATEILHON  JlesiTenbHOCTH OpraHu3alud B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMU U WJACaJaMH POCCUKUCKOTO
IPaXKIAHCKOTO OOINECTBa, NPHUHATHIME B OOIIECTBE HOPMaMU W TIpaBWIAMHU IOBEICHHUS,
CIOCOOCTBYIONTUMH TIPOIIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBCHHOTO CTAaHOBIICHUS
JMYHOCTH 00YYaIOIIHXCS.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPEAMETa «XHUMUS» OTPAKAIOT C(HOPMHUPOBAHHOCTH OMBITA
MO3HABATEILHOW W TPAKTUYECKOW NESATETPHOCTH OOYUYAIOMIMXCS M0 peau3alli MPHUHSATHIX B
o0I1ecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1. 'paxIaHCKOr0 BOCIMTAHUA:

— OCO3HaHHS O0OYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U O0S3aHHOCTEH, YBOXKCHUS K
3aKOHY U MPaBOMOPSIIKY;
— TMPEACTABJICHUS O COIHUAIbHBIX HOPMax M TNpPaBWIAX MEKINYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHUBE;
— TOTOBHOCTH K COBMECTHOW TBOPYECKOW JACSITEILHOCTH NPHU CO3AAHUH YYEOHBIX MPOCKTOB,
pelIeHnH y4eOHBIX M MO3HABATEIIBHBIX 32124, BRIIOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB;

— CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;
2. [IaTpHOTHYECKOT0 BOCITUTAHUSI:

— IEHHOCTHOTO OTHOIICHHS K UCTOPUYCCKOMY U HAYYHOMY HACJICTUIO0 OTEYCCTBCHHON XUMUM,
— YBa)KEHUS K MPOIlecCy TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHUSI XUMHUH,
OCO3HAHHS TOTO, YTO JOCTHIKCHHUS HAYKH €CTh pe3yJabTaT JUIMTEIHHBIX HAOJIOJICHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTAILHBIX TTOMCKOB, TOCTOSTHHOTO TPY/Aa YYEHBIX U TPAKTHKOB;

— HMHTEepeca U MO3HABATEIBHBIX MOTHBOB B TIOJMyUYE€HUH U TOCIEIYIOIEM aHaan3e HHGOopMaIuu
0 MEPEIOBbIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOU XUMHH

3. lyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

— CTMOCOOHOCTH OLIEHHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SBIICHUSMH, U TIPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
— TOTOBHOCTH OIICHMBATh CBOE MOBEICHHWE W TOCTYNKH CBOUX TOBapHINEH C TO3HIIMIA
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ATHX MOCTYITKOB;

4. @opMupoBaHHs KYJIbTYPbI 310POBbSI:
— TIOHMMaHWs TIEHHOCTeH 3J0poBoro W 0Oe3omacHOro obpasza KU3HH, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

— co0ItoIeHus TTpaBUII 0€30MaCHOTO OOpAIeHHsI C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU
Y B TPYJOBOH JESTEIBHOCTH;

— TMOHUMAaHMs I[IEHHOCTH TPaBWI WHANBUAYAIBHOTO U KOJJICKTUBHOTO 0€30MacHOoro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO M JKU3HHM JIFOJICH; OCO3HAHUS TTOCIICICTBUN 1
HENPUSITUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KypeHUs);

5. TpynoBoro Bocnuranus:
— KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON  JESITEILHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITCIBHOCTH;



— YCTaHOBKM Ha aKTHBHOE Yy4yacTHE€ B pEHICHHH MPaKTUYECKUX 3aJad COIHaJIbHOM
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
— HHTepeca K MPaKTUIECKOMY H3yYEHHIO Mpodeccuil pa3anyHOro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;
— YBa)XEeHHUsI K TPYJLY, JIOJSM TpyJla U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;
— TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHJIMBHIYyalbHOW TPACKTOPUU 0Opa3oBaHus, Oymaymiei
npodeccuu u pearnsalnuyd COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;
6. IK0JOrNYecKOro BOCUTAHMUS:
— DKOJIOTUYECKHU 1IeJIeCO00Pa3HOTO OTHOLIEHHUS K MPUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;
— TMOHUMAaHUS TJ00aJbHOrO XapakTepa AKOJIOTMYECKUX MPOOIEM, BIHUAHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEIbL;
— OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTMDKCHUH XUMHUHU IS PEIICHUS BOIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;
— aKTUBHOTO HEMPUATHS JCUCTBHHA, MPUHOCAIIUX BPEI OKPYKAIOMIEH MPHUPOIHON cpene,
YMEHHMsI TIPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHUECKHUE MOCIEICTBUS MPeANPUHIMAEMbIX
JNENCTBUI U IPeIOTBpALLATh UX;
— HAJIMYMS Pa3BUTOTO HKOJIOTHUECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYJIbTYphI, OTbITa
JESTSIIBHOCTH JKOJIOTUYECKOW HAIMPABJIICHHOCTH, YMCHHSI PYKOBOJICTBOBATHCS WMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMANIBHOM MPaKTUKE, CIIOCOOHOCTU U YMEHHS
AKTUBHO MPOTHBOCTOSTH HJICOJIOTUN XeMO(hOoOHH;
7. IleHHOCTH HAYYHOTO MO3HAHMS
— cOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKW ¥ OOIICCTBCHHON MPAKTUKW; — TOHUMAaHUS CIIEU(UKA XUMUHU KaK HayKH, OCO3HAHUS e&
ponru B (QOPMHUPOBAHUHU PAIMOHAIBHOTO HAyYHOTO MBIIUICHHUS, CO3/aHUU I[E€JIOCTHOTO
NpeJCTaBICHUs 00 OKpYXKAIOMIeM MHpE KaK O eIWHCTBE NMPUPOABI M YellOBeKa, B MO3HAHWUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOJIeM COXpaHEHHs MPUPOAHOTO PABHOBECHS, —
yOeXKIEHHOCTH B 0CO00OH 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW UMBWIM3AMU: B €€
TYMaHHUCTUYECKOW HAMpPaBICHHOCTH W BaXHOW POJM B CO3/IaHUU HOBOW 0aszbl MaTepuaaibHOU
KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM,
DHEPreTHUECKON, MUIIEBOW M OSKOJOTHYECKOW Oe30MmacHOCTH, B Pa3BUTUU MEIUIUHBL,
00eCTIeYeHN! YCIIOBUI YCIIEUTHOTO TPYAA M SKOJIOTHYECKA KOM(DOPTHON JKU3HU KaXKJOTO YJeHa
00I11eCTBa;
—  ©CTeCTBCHHO-HAyYHOW T'pPAMOTHOCTH: TIOHMMaHHUs CYIIHOCTH METOJOB  ITO3HAHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIOJIh30BaTh MOTydaeMble 3HAHUS IS
aHaJM3a W OOBSICHCHHS SIBJICHHH OKPYXAIOIIEro MUpa W MPOHUCXOMAIMX B HEM W3MEHCHUH;
YMEHHsI ieJIaTh 00OCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE HayUHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C IIEJIBIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,
— CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIS PEIIeHHs IpoOIeM B
peaTbHBIX KU3HEHHBIX CUTYAIIHSIX;
— WHTepeca K MO3HAHUIO U HCCIIEA0BATENbCKOM NeATENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO  CaMO00OPa30BaHUIO, K

AKTUBHOMY ITOJIYUCHUIO HOBBIX 3HAHUH 10 XMUMHUH B COOTBETCTBUH C )KU3HEHHBIMH HOTp€6HOCT$IMI/I;

— HMHTEepeca K 0COOEHHOCTSAM TpyZAa B pa3IndHbIX chepax mpodeccnoHanbHON NeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI
MeranpenmeTHsle pe3yibTaThl OCBOCHUS y4eOHOTrO mpeaMmera «XUMHS» Ha ypPOBHE CPEIHEro
oOmiero oOpa3oBaHusl BKIIOYAIOT: 3HAYUMBIE IS (POPMHUPOBAHUS MUPOBO33PEHHS OOYHAIOLIMXCS



MEXIUCUUIUTMHAPHBIE (MEXKIpPEAMETHbIE) OOIeHayYHbIe MOHATHS, OTPAKAIOLIUE IIEIOCTHOCTh
HAYYHOH KapTHHBI MHpa U CHElM(UKY METOJI0B TIO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax
(Matepwusi, BEIIECTBO, PHEPTUs, SIBICHUE, MPOIECC, CUCTeMa, HAy4YHBIH (DaKT, MPUHIMI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE, HAOIIOEHHE, U3MEPEHUE, SKCIIEPUMEHT H JIp.);
YHHUBEpCcalbHble Yy4eOHbIe JeHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHbBIC, DPETYJISTUBHBIC),
obecnieunBaromue (GopMHpoBaHUE (QYHKIIMOHATBHON TPaMOTHOCTH M COLMAIBHON KOMIETCHIIMU
o0ydaromuxcs; CHOCOOHOCTh OOYy4YalOUIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXKIMCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS UM YHUBEpCAJIbHblE Y4eOHble JEHCTBUS B IIO3HABAaTEIbHOM U
COLIMAJIbHONW MpaKkTUKe. MeTranpeaMeTHble pe3yabTaThl OTPa)KaIOT OBJIAJCHHUE YHHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHABAM ENIbHBIMU 0CUICHBUAMU:

1. ba3oBbIMH JIOTHYECKHMMH ACHCTBUAMM:

—  €caMOCTOATENbHO (OPMYIHPOBATh M  AKTyaJIM3UPOBaTh NpoOIeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

— OMNpeAeNnsaTh LETH IeATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JOCTHIKEHHUS,
COOTHOCUTH pE3yJIbTaThl JEATENbHOCTH C IOCTABICHHBIMU LEISIMH; — MHCIONb30BaTh MpU
OCBOCHUHU 3HAHHWM MPUEMBI JIOTMUECKOTO MBIIIJICHUS  — BBIACNIATH XapaKTepHbIE MPU3HAKU
NOHSTUM M YCTaHaBIUBAaTh UX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIME HMOHSITHUS JUIS
OOBSICHEHUS OTHENbHBIX (PAKTOB M SIBICHWH; — BBIOUPATH OCHOBAHMUSI U KPUTEPUM IS
KJIacCHU(UKALMU BEIIECTB U XMMHUYECKUX PEaKIIUi;

— yCTaHaBJIUBaTh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU; — CTPOUTH
JIOTUYECKHE  pacCyXAeHMUs (MHAYKTUBHbIE, JI€AYKTUBHbIE, [0 AHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTPUBAEMBIX SBICHUSIX, (POPMYIHpPOBATH BHIBOJBI U
3aKJIFOYEHUS;

— MPHUMEHSATH B Ipoliecce TO3HAHUS UCTIONb3yeMble B XMMUU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJIENbHBIE TNPEACTABICHUS  — XUMHYECKHH 3HaK (CHUMBOJ) D3JIEMEHTa,
xumMudeckass (opMmyna, ypaBHEHHE XUMHUYECKOW pPEaKIHH — TpU peleHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3ajjay, MPUMEHATh Ha3BaHHbIE MOJENbHbBIE MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX pEaKLnii;

2. Ba3oBbIMH HCC/IEI0BATEILCKMMH AeiiCTBUSIMH:

— BIAJETh OCHOBAMU METOJOB HAyYHOTO IIO3HAHUSl BEIIECTB M XUMHUYECKHX pPEaKIUi; —
(dopMynHMpoBaTh LENU U 3a/la4d MCCIIEOBAHUS, UCIOIb30BaTh MMOCTABIEHHBIE U CAMOCTOSITEIbHO
c(hopMyJIMpOBaHHbBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS
TUIIOTE3bl 110 IPOBEPKE IPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKAECHHH; — BIAJETh HaBbIKaMHU
CaMOCTOSITENILHOTO  IUIAHUPOBAaHHWA W TPOBEACHHUS  YUYEHHYECKUX  OKCIIEPUMEHTOB,
COBEpILEHCTBOBATh YMEHHS HAOII01aTh 32 XO/0M MPOIIEcca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €r0
pe3yiabTar, (GopMyIHpOBaTh OOOOLIEHUS M BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH DPE3YJIbTAaTOB
HCCJIEIOBaHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

— mnpuoOpeTaTh OMNbIT YYEHHUUECKOH HCCIEIOBATEIbCKON M TMPOEKTHOW IesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY IMOUCKY METO/OB PELICHUS
MPAKTUYECKHX 3aj[a4, IPUMEHEHHUIO Pa3IMYHBbIX METOOB [TO3HAHUS;

3. lIpuémamu padoTsl ¢ nHpOpManHeii:

— OpHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HHPOpMaluu (HaAyYHO-MOMYJSIpHAs JUTEpaTypa
XUMHUYECKOTO COJIEpXKaHMsl, CIpaBOYHbIE IOCOOMs, pecypchl IHTepHeTra), aHaIM3UPOBATH
MH(GOPMALIMIO PA3NIUYHBIX BHAOB M (OpM MpencTaBieHMs,, KPUTHUYECKH OIEHMBAaTh €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

— (opMynHpoBaTh 3ampochl M MPHUMEHATh pa3jIMYHbIE METOIbl MpU TOUCKE U OTOOpe
uHpOpMalMK, HEOOXOAMMOW JUIsl BBINOJHEHHS Y4YeOHBIX 3ajad  ONpPEACTIEHHOTO THIIA;



npHOOpeTaTh OMBIT UCIONIB30BaHUS WH(OOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (QOpMY IMpeACTaBICHUS HWHPOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH | T. I1.);

— WCIOJIb30BaTh HAYYHBIH S3bIK B KAyeCTBE CpEACTBa MNpU padoTe € XUMHUYECKOU
uH(poOpMaIMel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKUE W MaTeMaTHYeCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYJIbI, aOOpeBUATYpPHI, HOMEHKIIATYPY; — HCIIOJIB30BaTh U IMPEOOPa30OBHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.

Osnadenue yHugepcanbHblMu KOMMYHUKAMUBHOIMU OCUICINGUAMU:

— 3ajJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIAaeMOW TEMbI B XOJI¢ JUaliora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh  HUJACH, (OPMYIUPOBATH CBOM  TNPEUIOKCHHS  OTHOCHTEIHHO  BBITOJIHEHUS
NPEIOKEHHOH 3a/1a4H;

— BBICTYNATh C TIPE3CHTAIMEH pE3yIbTaTOB II03HABATEILHOW JIEATEIBHOCTH, IOJYYECHHBIX
CaMOCTOSITCIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJIHCHUH XUMUYECKOTO IKCIIEPUMEHTA,
NPaKTUYECKOH pabOThl MO WCCICIOBAHHIO CBOWCTB M3YYaeMBIX BEIICCTB, pealu3allid y4eOHOTO
npoekta W (OPMYIUPOBATh BBIBOABI TIO pe3yibTaTaM TPOBEACHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIIUH B X0JI¢ 00CYKICHUS U OOMEHA MHECHUSIMH.

OBnazeHre yHUBEPCAIBbHBIMU PETYISTUBHBIMU JCHCTBUSIMU:

— CaMOCTOSITENIFHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO JIESTEIBHOCTD,
ompenensss e€ IENIM W 3aJadyd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeiaraeMblid  aIrOPUTM JCHCTBHIA TPH BBITOJIHCHWH YYEOHBIX W HCCIICIOBATEIBCKUX 3ajad,
BbIOUpaTh HauboJiee 3(H(HEKTUBHBIA CIOCOO0 MX PEHICHUs C YYETOM IOJIyYCHHsS] HOBBIX 3HAHHH O
BEIICCTBAX U XUMHUYECKUX PEAKIIUIX

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEITHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpeameTHBIe pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETr0 00IIero oOpa3oBaHMs MO XWMHUMU HA
0a30BOM ypOBHE OpPHUEHTHUPOBAHBI Ha OOECIEeUEHHE MPEUMYILIECTBEHHO OOIIe00pa30BaTeIbHON U
OOIIEKYIbTYpHOH MOATOTOBKM oOywaromuxcs. OHU BKIIIOYAIOT: CIEUU(pHUECKUe A y4yeOHOro
npeaMera «XUMHUs HaydHbIE 3HaHUS, YMEHUS M CIOCOObI JEHCTBUI IO OCBOCHUIO, HHTEPIIPETALIUN
U NpeoOpa30BaHMIO 3HAHHM, BUJBI JESATEIbHOCTU MO MOJYYEHHIO HOBOTO 3HAaHMUS M MPUMEHEHHIO
3HAaHUM B Pa3IIMIHBIX yqe6H},1x N PCAJIbHBIX JXHU3HCHHBIX CHUTYyallUdX, CBA3AaHHBIX C xumueit. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 FOJjaM U3Y4eHUs.

11 KJJACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4IecKasi XUMHUs» OTPaXKaroT:
1)  cpopmuposannocmes npedcmasnenuti: 0 XAMUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, POJM XUMHH B MO3HAHUU SIBICHUN TPUPOJIBI, B (HOPMUPOBAHHUU
MBIIUICHUSI U KYJABTYPBI JINYHOCTH, €€ (PYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAUMOMN IS
peHIeHI/ISI HpaKTI/IquKI/IX 3aJa4 U DBKOJOI'MYCCKU O6OCHOBaHHOFO OTHOIIICHUS K CBOGMy
3I0POBBIO U MIPUPOJHOM Cpee;
2)  enadenue CUCTEMON XMMHYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHUS (XUMHUCCKUH 3JIEMEHT, aTOM, HM30TOIl, S-, P-, 0-3JEKTpOHHBIE OpOUTAIN aTOMOB,
WOH, MOJICKY- JIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTECTICHD
OKHCJICHUSl, XMUMHUYECKas CBs3b (KOBAJIECHTHAsl, WOHHAs, MeETaJUIMUecKas, BOJOPOJIHAsA),
KpUCTAJUTMYECKasi pemeéTKka, THIBI XHUMHYECKHUX PEaKIUid, pacTBOp, AJICKTPOJHUTHI,
HEDJICKTPOJIUTHI, AJICKTPOIUTHUYECKAS TUCCOIHAIUS, OKHCIUTEh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOM  peakluu, XHUMHUYECKOE€ paBHOBECHE; TEOpPUM U  3aKOHBI  (Teopusd
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoauueckuii 3akoH J[. WM. MenneneeBa, 3akoH



COXpaAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPAILLECHUS SJHEPTUHU MPU XUMUYECKUX
peaklusaxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
Jie)Kale B OCHOBE ITOHUMAHUS MPUYMHHOCTH MU CUCTEMHOCTHM XHMMHYECKUX SIBICHU,
(aKTONIOTHUECKUE CBEIEHUS O CBOWMCTBaX, COCTaBe, IOJIYYCHUU U 6e30macHOM
UCIIOJIb30BAHUN B@KHEHUIIMX HEOPraHMYECKMX BEIIECTB B OBITY U MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA;
3)  cgopmuposannocms  yMEHWN  BBISABISATH — XapaKTepHbIE  MPU3HAKKA  OHSATHI,
yCTaHaBIMBAaTh UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOILME IOHATHUS MPU ONHCAHUU
HEOPraHUYECKHUX BEIECTB U UX IPEBPALLECHUN;
4)  chopmuposanHocms yMEHHI UCTIONB30BATH XUMUYCCKYIO CUMBOJIMKY UIsl COCTABIICHUS
¢dbopMynl BellecTB U ypaBHEHUN XHMHUYECKUX PEAKIUH; CHCTEMaTHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OT/AEJbHBIX HEOPTAaHMYECKUX BEIIECTB (YrapHbId ras,
YIJIEKUCIBIM a3, aMMHUAK, rani€Has U3BeCTb, HETallIEHas U3BECTh, IUThEBAs COAA, MUPUT U
ap.); 5) copmuposannocms ymeHull onpedeisimb BANEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHUX JJIEMEHTOB B COEIMHEHUSAX pAa3JIMYHOIO COCTaBa; BMUJ XUMHYECKOW CBS3U
(xoBaJleHTHAs, MOHHAs, METAJUTMYECKas, BOAOPO/IHAS) B COSAUHEHUIX; THIT KPUCTAIINYECKOM
pemETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJIEKYJSpHas, HOHHas, MeTajlIndyecKas);
XapakTep Cpepl B BOJHBIX pacTBOpPaX HEOPTAHUUECKUX COEAMHEHUN;
6) cpopmuposannocmo ymenuil ycmanaeiusams MPUHAIICKHOCTh HEOPraHUIECKUX BEIIECTB
10 UX COCTaBY K OIPENEIEHHOMY KIIACCY/TPYIINE COSAMHEHUH (IPOCTHIE BEIIECTBA — METAJLIBI
U HEMETaJUlbl, OKCHJIbI, OCHOBaHHUA, KHUCIOTHI, aM(OTEpHbIE TUAPOKCUIBI, COJH);  7)
cpopmuposannocms yMeHuli packpvléams CMbICI Nepruogudeckoro 3akoHa /[. . Menneneesa
U JIEMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOIIYI0, OOBSICHUTEIBHYIO W MPOTHOCTHYECKYIO
byHKIUY;
8) chopmuposanHocms  YMeHUll  Xapakmepuzoeams DIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 271eMeHTOB 1—4 nepuosos Ilepuonnueckoil cucreMbl XUMHUYECKUX 37eMeHTOB /1.
N. MeHaeneeBa, WCHONB3YS MOHATHS «S-, P-, O-37€KTPOHHBIE OpPOUTATH», «IHEPTETHUECKHE
YPOBHHY»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XHWMHUUYECKHX DJIEMEHTOB M UX
COeIMHEHUH 1o nepuoaam u rpymnmnam [lepuoandeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB /.
H. Menpeneena;
9) chopmuposanHocmsy  yMeHull Xapakmepuzoeamsv (onucvléams) OOIIHE XUMHYECKHE
CBOMCTBA HEOPTraHMYECKHX BEUIECTB PA3JIMYHBIX KIJIACCOB; MOATBEPKIATh CYIIECTBOBAHHE
FEHETUYECKON CBSI3M MEXAY HEOPraHWYeCKUMHU BEIeCTBAMU C IIOMOUIbIO YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;
10)  cpopmuposannocmv ymenus Kiaccuguyupoéams XMMHUUYECKHE PEAKIIUU MO Pa3INnIHBIM
npu3HaKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIIOBOMY J(PQEKTy peakiluH,
M3MEHEHHUIO CTENEeHE OKHUCIEHHS 3JIEMEHTOB, 00paTUMOCTH PEaKlM{, YYacTHIO KaTalu3aTopa);
11) cghopmuposannocme ymenuii cocmagnsms ypaBHEHUS peaKIMid pa3IMYHBIX TUIIOB; IOJHBIC U
COKpalIEHHbIE YpPaBHEHMsI PEaKIMil MOHHOrO OOMEHa, YYUThIBas YCJIOBMSI, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHIA;
12)  cghopmuposannocme ymenuii npogooums peakivy, TMOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB pA3IMYHBIX HEOPTaHMYECKUX BEIECTB; pPACIO3HABaTh OINBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;
13)  cgopmuposannocme VMeHUtl packpuvleamsy CYILLIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX DPEAKIMI MOCPEACTBOM COCTABJICHUS DSJEKTPOHHOTO OajlaHca 3STUX
peaKIuii;
14)  cghopmuposannocme ymeHuil 06bACHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOI peakluu
OT pa3iN4YHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);



15)  cgopmuposannocme ymenuil xapakmepuzoéams XUMUYECKUE MPOLIECCHI, JIGKAIINE B
OCHOBE  NPOMBIIIICHHOTO  IOJYyYeHHS  CEpHOW  KHUCIOTHI, aMMHMaKa, a  TaKxke
c(OPMHUPOBAHHOCTh IPEJICTABICHUM 00 OOLIMX HAy4yHbIX NPUHIMIAX M SKOJIOTHYECKHX
npobaeMax XUMHUECKOTO MTPOU3BO/ICTBA;

16)  copmuposannocme ymeHull nposooums BBIYUCICHHUS C HCIIOJIL30BAHUEM MOHSITHS
«MaccoBasi J0JI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Tra3oB MPH XUMHYECKHX
pEaKIMAX, MacChl BEIEeCTBA WM 00bEMaA Ia30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEUIECTB, NMPEBPALICHUS U COXpaHEeHUs sHepruu; 17)
cpopmuposannocme ymenuii cobao0amv npasuid TOJIB30BAaHUS XUMHUYECKOW MOCYIOH U
nabopaTopHbIM  00OpyIOBaHMEM, a TaKKe NpaBWia oOOpamieHus C BeleCTBAMU B
COOTBETCTBUM C UHCTPYKLUSAMHU I10 BBIIIOJHEHUIO J1A00PATOPHBIX XUMUUECKUX OIBITOB;

18)  cgopmuposannocmv ymenuu nAAHUPOBAMb U BbINOAHAMb XUMHUYECKUH SKCIEPHUMEHT
(pa3noXkeHue mepoKcuIa BOAOPOIa B IPUCYTCTBUH KaTalu3aTopa, ONpeAesIiCHHE CPebl pACTBOPOB
BEIIIECTB C MOMOUIbIO YHUBEPCAIBHOIO MHAMKATOPA, BIMSHUE Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON pEaKIMH, PEeaKIHH HOHHOTO OOMEHa, KayeCTBEHHBbIE pEaKmuu Ha cyibgart-,
KapOOHAT- U XJOPUJ-AHUOHBI, HA KAaTHOH aMMOHMS; PELIEHHE SKCIIEPUMEHTAIbHBIX 3aJad I10
TemaM «Metais» U «HemeTamib») B COOTBETCTBUM € MPAaBUIIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpamieHny ¢ BemeCTBaMH W J1A0OpAaTOPHBIM OO0OPYJOBAaHUEM, NPEACTABISATH PE3yJIbTaThl
XMMHUYECKOIO 3KCIEpUMEHTa B  (opMe 3alucu ypaBHEHUH COOTBETCTBYIOILMX pEakUuil u
(GbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTAaTOB;

19)  cgopmuposannocmv ymenuil Kpumuyecku amanu3UpO8ams XUMHUYECKYIO HH(OpPMAIHIO,
HOoJy4aeMyto U3 pa3Hbix uctounukos (CMU, UnTepHer u np.);

20)  cgopmuposannocme  ymenuu cobmooams TpPABHIA KOJOTHUYECKH IIEIECO00Pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW [EATENFHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBBS U
OKpY’Karolled NPUPOIHONW Cpenibl; 0CO3HABaTh OMACHOCTh BO3JCWCTBUS HA YKUBBIE OPTaHHU3MBbI
OTpeNieNIEHHBIX BellecTB, MoHMMas cMblca mokasarens [1IK, moscHATe Ha mpuMepax crocoObl
YMEHBIICHUSI ¥ TPENOTBPAIEHUS] WX BPEIHOTO BO3JCHCTBUS HAa OPraHW3M 4eioBeka; 21) mms
00yYaroImuxcst ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3JI0POBbs: YMEHHUE TNPHUMEHATh 3HaHUA 00
OCHOBHBIX JIOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U XUMHUYECKUX SBICHHUN; 22) A CIETbIX U
CIa0OBUIAIMX ~ OOYyYaloOIUXCsA: YMEHHME HCIOJIb30BaTh PEIbEPHO TOUEUHYIO CHCTEMY
o0o3nauenuii JI. bpaiins nis 3anucu xuMudeckux Gopmyi

B pesynprare wusyuenus yueOHoro mnpenMera "Xumus" Ha YpPOBHE CpEIHEro O0OILero
0o0pa3zoBaHwUsI:

BbinyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:
- packpbelBaTh Ha NpUMEpax pojlb XUMUU B (OPMHPOBAHUU COBPEMEHHON HayqyHOU

KapTHUHBI MUpPa U B MPAKTUYECKON I€ATEIbHOCTH YeJIOBEKa;

- JEMOHCTPUPOBATh Ha TMpUMEpax B3aUMOCBS3b MEXKIYy XUMHEH ©  JAPYTHMH
€CTECTBEHHBIMU HAYKaAMH,

- pacKpbIBaTh Ha IpUMEpPAX MOJOKEHUS TEOpUH XUMUUYeckoro crpoennst A.M. Bytneposa;
- noHuMarh ¢usnueckuid cmbicn [lepuogmdeckoro 3akona J[.M. MennaeneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBHCHUMOCTh CBONCTB XHUMHUYECKHX DJJIEMEHTOB U OOpa30BaHHBIX HMHU
BEIIIECTB OT JIEKTPOHHOTO CTPOSHUS aTOMOB;

- OOBSACHITH MPUYMHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIIMX MPEJCTaBICHUN 00 WX

COCTaBC U CTPOCHUU,;



- MPUMEHSTh MpaBUja CHCTEMaTHYECKOH MEXIYHApOJIHONW HOMEHKIATYPhl KaK CpeICTBa
pa3iarYeHus U UICHTU(DUKALIUN BEIIECTB [0 UX COCTaBY U CTPOCHUIO;

- COCTaBJISTh MOJICKYJSIPHBIE W CTPYKTYpHBIE (DOPMYJIBI OpPraHUYEeCKHX BEIIECTB Kak
HOCHTEJICH WHQGOPMAlMd O CTPOCHHUM BEINECTBA, €r0 CBOWCTBAX W MNPUHAIICKHOCTH K
OMpE/ICIICHHOMY KJIacCy COSIUHCHHIA,

- XapaKTepu30BaTh OPTaHWYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBaM,
YCTaHABIMBATh TPHYUHHO-CJICICTBEHHBIC CBSI3U MKy JTaHHBIMU XapaKTePUCTUKAMH BEIIIECTBA;
- MPUBOJIUTh TPUMEPHl XUMHYECKHX PEAKIUi, PAaCKPBIBAIOIINX XapaKTEPHBIE CBOWCTBA
TUIUYHBIX MPEJACTABUTEICH KJIACCOB OPraHMYECKUX BEIICCTB C LEIbI0 MX HICHTH(PHUKAIUU U
00BSICHEHUS 00JIaCTH TPUMECHEHUS;

- MIPOTHO3MPOBATH BO3MOKHOCTh MPOTCKAHUS XMMHUYECKUX PEAKIM Ha OCHOBE 3HAHUU O
TUTIAX XWUMHYECKOH CBSI3M B MOJIGKYJaX pPEarcHTOB W HMX PEaKIUOHHOW CIIOCOOHOCTH;
MCIIOJIb30BaTh 3HAHHS O COCTaBe, CTPOCHMM M XHUMHYECKHX CBOWCTBaX BEIICCTB IS
0€30MMacHOTO IPUMEHEHUS B IPAKTHUSCKOH JIeATEITHbHOCTH;

- MIPUBOJIUTH TIPUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHMSI IIPOIYKTOB MEePepadOTKH HEDTH H
MPUPOJHOTO Ta3a, BBICOKOMOJEKYJISIPHBIX COCIUHEHUH (MOMUATHIICHA, CHHTETUYCCKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

- MIPOBOJIUTH OTIBITHI 10 PACIIO3HABAHUIO OPraHMYECKUX BEIICCTB: TIIMIIEPUHA, YKCYCHOU
KHCIIOTHI, HETIPEACIbHBIX )KUPOB, TIFOKO3bI, KpaxMaia, OSJIKOB - B COCTaBE MUIIECBBIX MPOTYKTOB
¥ KOCMETHUYECKUX CPEJICTB;

- BIIQ/IETh TMpaBUIAMHU U TMpUeMaMu 0e30macHOW paboThl ¢ XMMHUYECKUMU BELIECTBAMH U
71a00paTOpHBIM 000PYI0OBAHUEM;

- YCTaHABIIMBATH 3aBUCIMOCTh CKOPOCTH XHUMHUYECKOW PEAKINU U CMEIICHUS XUMUIECKOTO
paBHOBECHS OT pa3dUYHBIX (HAKTOPOB C IMEIbI0 OINPEACICHHUS ONTHMAIBHBIX YCIOBUN
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;

- MPUBOJIUTH MPUMEPHI TUIPOIHN3a COJEH B MOBCEIHEBHON >KM3HH UYEIOBEKA; - MIPUBOIUTH
MPUMEPBl  OKHUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHUA B MPHUPOJAE, MPOU3BOJCTBEHHBIX
mporeccax v )XU3HEACITeIbHOCTH OPTaHU3MOB;

- MPUBOJIUTh TPUMEPHl XUMHYECKHX pEaKIHi, PpaCKPBIBAIOIIUX OOIIHMEe XUMHUYECKHE
CBOICTBA MPOCTHIX BEUIECTB - METAJIJIOB U HEMETAILIOB;

- MPOBOANTH pAacyeThl Ha HAXOXICHHE MOJEKYISAPHOU (GOpMyIbl YIIEBOAOPOJA IO
MPOJYKTaM CTOPAHUS M IO €ro OTHOCHUTEIBHOW IUIOTHOCTH W MAaCCOBBIM JIOJSM 3JIEMEHTOB,
BXOJISIIMX B €0 COCTaB;

- BIIQJIETh TpaBWJIaMU O€30MacHOr0 OOpalleHus C €AKUMH, TOPIOUYMMU U TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHUH;

- OCYIIIECTBIIATh TOUCK XMMHYECKOW WH(OpMAaNMKM TO HA3BaHWUSM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (DOpMYyJIaM BEIIECTB;

- KPpUTUYECKH  OIEHMBAaTh M  HWHTEPIPETHPOBATh  XMMHUYECKYI0  HH(pOpMaImio,
COJIepIKallyrocs B COOOIIEHUSIX CPEeICTB MaccoBoii nHpopmanuu, pecypcax MHTepHETa, HAYYHO-
MOMYJISIPHBIX CTAThAX C TOYKW 3PCHUS €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IEJISX BBISBICHHUS

OIIMOOYHBIX CYXACHUH U (POpMHUpPOBAaHUS COOCTBEHHOW TMO3WULUU; - MPEICTaBIATh IYTH



peIICHUA rI00aIbHBIX HpO6J’I€M, CTOAINUX  MEpEa  YCIOBCUYECCTBOM!: OKOJOTHYCCKHX,

SHCPTCTUUCCKHX, CBIPHCBLIX, U POJIb XUMHUU B PCIICHUHU 3THUX HpOGHCM.

BLIHyCKHHK HA 02a30BOM YPOBHE NMMOJIYYHUT BO3MOKHOCTb HAYUYHTbLCH:

= HWIUIIOCTPUPOBATL HAa NMPHUMEpAX CTAaHOBJICHHUC W 3BOJIFOIUIO OpFaHI/I‘{eCKOﬁ XHMHUHU KakK

HAayKHM Ha PAa3/IMYHbIX UCTOPHUYCCKUX OTallaxX €€ Pa3BUTHUAA,

- UCIOJIb30BaTh  METOJbl HAYYHOTO T[O3HAHHUS TMPU  BBIIOJHEHUU TPOCKTOB U
y4eOHOHMCCIEeIOBATENbCKIX — 3aad [0 HW3YYEHHIO CBOWCTB, CIOCOOOB TOJYyYEHUS U

pacio3HaBaHus OpraHNYCCKUX BCILICCTB,

- OOBSCHATH NPUPOLY U CIOCOOBI 00pa3OBaHUS XHUMHUYECKOH CBSI3U: KOBAJICHTHOU
(MoMsipHOM, HENONSPHOM), MOHHOW, METaUNIMYECKOW, BOJOPOAHOW - C LETbI0 ONpeAeTcHUs
XUMHYECKON aKTUBHOCTH BELIECTB;

- YCTAHABIIMBATh T'€HETUYECKYIO CBSI3b MEXAY KjacCaMHU OpPraHMYECKHUX BEIIECTB JUIs
000CHOBaHUS MPHUHIMIIUAILHOW BO3MOXXHOCTH TIOJYYEHHS OpPraHMYEeCKHX COCTUHEHHIA
3aJIaHHOTO COCTaBa U CTPOEHUS;

- YCTAHABJIMBATh B3aUMOCBS3H MEXAY (pakTaMu U TEOPUEH, IPUUMHON U CIEACTBUEM IIPU
aHaIW3€ NPOOJIEMHBIX CUTyalMd M OOOCHOBAaHHMM TPUHUMAEMbIX pELIEHUH Ha OCHOBE

XMMHYECKHUX 3HAHUH.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA

TeopeTuvyecKkue OCHOBbI HEOPTAHUYECKON XUMHUU

Crpoenue BemiectBa. COBpeMEHHas MOJENb CTPOCHUS aTroMma. DJIEKTPOHHAs KOHQGUTyparus
atoma. OcHOBHOE U BO30YXJEHHBIE COCTOSHHS aroMmoB. Kiaccudukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-;eMenThI). OCOOEHHOCTH CTPOCHHS YHEPTreTUYECKUX YPOBHEH aToMOB d-
anemeHToB. Ilepuoauueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. duznueckuii
cMmbica Ilepuonnueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHHUW [0 NEpUOJaM M TpyNIaM. OJIEKTPOHHAs NPUPOAA
XUMHYECKON CBSI3U. OJIEKTPOOTPUIATENBHOCTh. BHIbI XMMHUYECKON CBs3M (KOBaJIGHTHA,
MOHHAs1, METAJUTMYECKast, BOJOPOIHAS) U MEXAaHU3MBI €€ 00pa30BaHMUs.

Kpucranmnumueckue u amopdubie BemiecTBa. THIBI KPUCTAIMYECKUX PEMIETOK (aToMHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUTMUECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAIIIMYECKON pemeTKu. [I[puarHbpl MHOr00Opasust BEIECTB.

Xumuueckue peakiuu. ['oMoreHHble M reTeporeHHnle peakuuu. CKOpOCTh peakluH, ee
3aBUCHUMOCTh OT Pa3lIUYHBIX (PAKTOPOB: TPUPOJBI PEATUPYIOIMIUX BEIIECTB, KOHIICHTPAIUU
pearupyromux BEIIECTB, TEMIIEpaTyphbl, IUIOMIAIM PEAKIIMOHHOW TOBEPXHOCTH, HAJTUYH
Karanu3aTopa. Ponb kaTanu3atopoB B MPUPOE U MIPOMBIIIIIEHHOM Mpou3BocTBe. OOpaTUMOCTh
peakiuii. XMMHYeCcKoe paBHOBECHE M €r0 CMELICHHE 0] ICHCTBHEM Pa3IMUHBIX (PaKTOPOB
(KOHIIEHTpalMsl peareHTOB WM NPOAYKTOB pEakllMH, JaBJCHHUE, TeMIepaTypa) A CO3JIaHus
ONTUMATBHBIX YCIIOBUM TPOTEKAHUS XUMHUYECKUX TIpOIeccoB. JlUcCmepcHbIe CHUCTEMBI.
[TonsTe o xomnmounax (3omm, renu). VcTuHHBIE pacTBophl. Peakmuu B pacTBopax
ANEeKTPoSUTOB. pH pacTBOpa Kak mokaszaresib KUCJIOTHOCTH cpefbl. [ umponus coneid. 3HaueHue
rupoan3a B OHOJIOTMYECKUX OOMEHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu B TPUPOJE, NPOU3BOACTBEHHBIX IMpoleccax M KU3ZHEACSATEIbHOCTH OPTraHU3MOB.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTBIX BEUIECTB — METAJUIOB TJIABHBIX U
0OOYHBIX NOArpyNI (MeJib, JKeIe30) U HEMETAJNIOB: BOJOPO/Ia, KUCIOPOAA, TaJOreHOB, CEepHI,
azoTa, ¢pochopa, yrnepoaa, kpemaus. Koppos3us MeTanaoB: BUIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJVIOB OT KOPPO3UHU. DIEKTPOJIHM3 PacCTBOPOB M paciuiaBoB. IIpuMeHEHHE 3JIeKTpOoau3a B
MPOMBIIIUICHHOCTH.

Xumusa u sHcu3ns

Hayunple Meroasl mo3HaHUs B XuMuH. McTouHWMKM xumuueckor wuHpopmanmu. I[lonck
nH(pOopMaIY 10 Ha3BaHUM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM.

MopenupoBanne XUMHUYECKUX IMPOIECCOB M SBICHWN, XUMHUYECKUM aHAM3 W CHHTE3 Kak
METO/Ibl HAYYHOT'O [TO3HAHMUSI.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEpAIbHBIE BOJIBI.
[TpoGrieMsbl, CBsI3aHHBIE ¢ MPUMEHEHUEM JIEKAPCTBEHHBIX MperapartoB. BpemHbie MPUBHIYKU U
(dakTophl, paspymaninne 37A0pOBbe (KypeHHE, YIOTPEOJICHHE ajKOroJisg, HapKOMaHUS).
PannonansHoe nuranue. [uiesbie 100aBKH.

OCHOBBI TUIIEBON XUMHH.

XvuMus B TOBCEAHEBHOW >XM3HM. Morwmue u uuctsamnme cpencta. CpenctBa OOpbOBI C
OBITOBBIMA HACEKOMBIMH: PENEIJICHTHI, WHCEKTUIUABL. CpencTBa JIMYHON THUTHEHBI U
kocMmeTHKu. [IpaBuna 6e3omacHoil paboThI C €IKUMH, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH,
CpeICcTBaMU OBITOBON XUMUHU.



XUMHUS U CeNbCKOE X0351CTBO. MUHEpallbHBIE U OpTraHHYeCKUe yI00peHUs.

CpeacTBa 3aluThl paCTEHUH.

Xumuss U dHepretuka. IIpupoaHble MCTOYHUKM yriieBOAOpoAoB. [IpupomHbIi M IOIMYTHBIN
HEe(TAHOW Ta3pl, WX cocraB H wucnoils3oBanue. CocraB HePTH U ee mepepadboOTKa.
Hedrenpoaykrel. OxraHoBoe wuyucino OensuHa. OxpaHa OKpYKaIICH Ccpeapl Ipu
HeTenepepaboTKe U TPAHCIOPTUPOBKE HE(DTETPOIYKTOB.

AJbTepHAaTUBHbBIE UCTOYHUKHU YHEPTUU.

Xumuss B cTtpoutenbcTBe. lLlement. beron. Ilogbop onTHUMaNbHBIX CTPOUTEIBHBIX
MAaTEpUAJIOB B MPAKTUYECKOW JEATEIbHOCTHA YEJIOBEKA. XUMUS U 3KOJIOrUd. XUMHUUECKOE
3arpsi3HEHNE OKpY’Karollel cpenpl U ero mociuenctBus. OxpaHa rugpocdepbl, MOYBBIL,
atMocdepsl, Ga0psl U payHbl OT XMMUYECKOTO 3arps3HEHUS.

Tunsl pacyeTHbIX 3a1a4:

Pacuers maccoBoil 10 (Macchl) XMMHYECKOTO COEIMHEHMSI B CMECH. Pacdersl Macchl
(oObeMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUHU, €CIIM OJHO W3 BEIIECTB JaHO B
n30bITKE (MMEET IPUMECH ).

Pacuersl MaccoBoif uaM OOBEMHOW [JOJMM BbIXOAA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MO>KHOTO.

Pacuers! TermoBoro 3¢ dexra peakuuu.

PacueTrbl 00BEMHBIX OTHOIIEHUM TIa30B NpPU XUMUYECKUX peakuusx. Pacuersl macchl
(oObemMa, KOMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO U3 BEIIECTB JaHO B BHJIE
pacTBOpa € ONpPEETEHHON MaCCOBOM JOJIEN paCTBOPEHHOI'O BEIIECTBA.

[TpuMepHBIE TEMBI MPAKTHYECKUX PadoT (Ha BHIOOP yUUTEIIs):

WnenTudukaiyst HEOPraHM4eCKUX COCTUHEHUH.

[Tony4yenue, cobupanue u pacro3HaBaHHUE Ta30B.

Pemenne skcriepuMEHTAIBHBIX 3a7a4d 110 TeMe «MeTasD.

Pemenne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «HemeTtansD.

Pemenne oskcnepuMeHTanbHBIX 3alad Mo TeMme «l'eHeTnuyeckas CBA3b MEXKAY KiaccaMu
HEOPraHUYECKUX COEAMHEHUN.

XUMUSI KOCMETHYECKUX CPEICTB.

OcCHOBBI TUIIEBON XUMHUHU.

HccnenoBanne NUIEBBIX JO0OABOK.

YcTpaHeHne BpeMEHHOM JKeCTKOCTH BO/IBI.

KauecTBeHHbIE peakIMM Ha HEOpraHWMYECKHe BellecTBa M HOHBI. VMccienoBaHue BIMSIHUS
pa3aNyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUH.

Ornpezenenre KOHIICHTPAIUHA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOIOM

TurpoBanus



TemaTH4eckoe NJIAHUPOBAHME 110 XUMHH COCTABJIEHO C y4€TOM paboyell porpaMMbl BOCIIUTaHUS.
BocnuratensHplid MOTeHIMAN OOECHEUMBACT DPEATM3ALUIO CIEAYIOMIMX IEJIEBBIX MPUOPUTETOB
Bocniutanus ooyyaromuxcs COO:

e YCTaHOBJICHHE JOBEPUTENILHBIX OTHOIICHHHA MEXAYy MNEeIaroroM M 00ydYarouIMMHUCH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIHPHUATHIO OOydaroLMMHcA TpeOOBaHUN M IPOChO
[EeIarOrMYeckoro  pabOTHUKA, TPUBICYCHUIO WX BHHMaHUS K OOCYXJaeMOW Ha ypoke
UH(pOpPMaLIMK, aKTUBU3ALUHU UX [103HABATEIbHOH JIeATEIbHOCTH;

e MOOYXIeHHE 00YJaIOUINXCsl COOII0AATh HAa YPOKE OOIICTIPHHSATHIE HOPMbI TOBECHHUS,
npaBuia OOWIEHMS CO CTaplIMMU  (MEJarori4eckuMu  pabOTHUKAMH) U CBEPCTHUKAMHU
(oOyuarouMucs ), TPUHIUIBI Y4eOHON AUCIUIUIMHBI M CAMOOPTaHNU3allNY;

e IIPUBJICYCHUE BHUMAHHUSA OOYHYAIOUIMXCS K LIEHHOCTHOMY AaCHEKTy M3Yy4aeMbIX Ha
ypOKax SIBIICHHH, OpraHu3alusi WX padOThl C TOJy4aeMOW Ha YPOKE COLMAIBHO 3HAYUMOMN
uHpopMalrell - HHUIMHUPOBAHUE €€ OOCYKIECHMs, BBICKA3bIBAaHUS OOYYAIOLIUMUCS CBOETO
MHEHHS T10 €€ TMOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

e HCIIOJb30BAaHME BOCIHMTATEIIBHBIX BO3MOYKHOCTEH COAEp)KaHUs ydyeOHOro mnpeamera
gyepe3 JEMOHCTPAIMIO O0yYaromMMCsl MPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO IMOBEICHHUS,
IPOSIBJIIEHUS] YEJIOBEKOIIOOUS U J100pOCepaeuHOCTH, Yepe3 MoAOOp COOTBETCTBYIOLIMX TEKCTOB
JUTSL 9YTE€HUS, 33124 JJIs1 pEIIeHUs, TPOOIEMHBIX CUTYaIMi 1JIs1 00CYKJICHHsI B KJIacce;

e IIPUMEHEHUE HA YpPOKE UHTEPAaKTUBHBIX (opM pabOThl € 00y4arOUIUMHUCS:
MHTEJUICKTYaJbHBIX WUIP, CTHUMYJUPYIOINIMX II03HABATEIbHYI0 MOTHBAIMIO OOydYaroMMXCs;
JUJIAaKTUYECKOTO TeaTpa, IJe IMOJIyYeHHbIe Ha YypOKEe 3HaHHsS OOBIIPBHIBAIOTCS B TeATPAJIbHBIX
MIOCTAaHOBKAX; JUCKYCCHH, KOTOpBIE MAIOT OOYYalOIUMCS BO3MOXKHOCTh TPHOOPECTH OIBIT
BE/ICHUsl KOHCTPYKTHUBHOI'O JMajiora; rpynrnoBoil paboThl MM paboOThl B Mapax, KOTOpPbIE ydyaT
oOyyaronuxcsi KOMaHJHOW paboTe U B3aMMOEHCTBHIO C IPYTUMU 00Y4arOIIUMUCS;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE TOMOTAIOT MOAEPKaTh MOTHUBALIHIO
00yJaromuXxcst K MOJy4EeHUIO 3HAHHUH, HAJTQA)KUBAHUIO TTO3UTUBHBIX MEKIMIHOCTHBIX OTHOIIICHHIB
KJ1acce, IOMOTaloT YCTaHOBIICHUIO 100poXkenaTeaIbHON aTMochepsl BO BpeMsl ypoKa;

e opram3anys medcTBa MOTHBHPOBAHHBIX M JPYIAMPOBAHHBIX OOYYArOIIMXCS HAJ WX
HEYCIEBAIOIUMHI  OJIHOKJIACCHUKAMHU, [JAlOIIEro OOydYaloUIMMCs COLMAIbHO 3HAYUMBIH OIBIT
COTPYAHNYECTBA M B3aMMHOW MTOMOIIIH;

e MHUIUHMPOBAHHE M MOJJIEP)KKA HCCIEA0BATEIBCKOM JEsITEeIbHOCTH OOy4aroluxcs B
paMKax peanu3aluil UMH WHIWBUAYAIBHBIX W TPYIMIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, YTO
JacT  oOydaroUIMMCs — BO3MOXKHOCTb — NPHOOPECTH  HABBIK  CAMOCTOSTEIBHOTO — PEIICHUS
TEOPETUYECKON MPOOJIEeMbl, HaBBIK T€HEPUPOBAaHUS U O(GOpPMIICHUS COOCTBEHHBIX HJIEH, HAaBBIK
YBOKUTEIBHOTO  OTHOWIEHMS K YyXUM uaesM, o(OpMIeHHbBIM B paloTax JIpyrux
HCCIIeIoBaTeNIei, HaBBIK MyOJIMYHOTO BBICTYIUICHHUS TEpe]] ayJUTOpHeH, apryMEHTHPOBAaHUS U
OTCTaMBaHUS CBOEH TOUKH 3PEHHUS.

TemaTnueckoe njannpopanue no xumum 11 kiaace (34 yaca, 1 4 B Heres110)

Ne HasBanmue pasaeiia, TeMbl KoauyecTBo yacoB
n/n BCEro KOHTPOJIbHBIX NPaKTHYECKUX
pador padoTr
1 Baxueiimme xXuMH4ecKue 4

IOHATHA U 3aKOHBI

2 CrpoeHue BeniecTBa 3

3 XHUMHYECKUE PEeaKITun 5 1

4 PactBopsl 5 1
5 DNEKTPOXUMHUUECKHE 4 1




peakuuu

Merasuisl 4
Hemetamint 6
HUrorospiii KOHTpOJIb | 1
3HAHUN

XUMHUSA 1 KU3HDb 2

HUTOIO:

34



















