MMHUCTEPCTBO ITPOCBEILEHNA POCCUNCKON ®EJEPALTN

MVYHULIUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YUPEXX/IEHUE

TMMHA3USA Ne 8 JIMIEUN um. C.ILJATUIIEBA»

MHNPUHATO COI'JTACOBAHO YTBEPXJIAEHO
Ha 3acenannn 3aMecTUTENb AUPEKTOpa Hupexktop MAOY
[1€1arOrM4eCcKOro CoBeTa Kpomnayesa 1.B., I'umuazum Ne 8
MAOQY TI'umuazum Ne 8 28.08.2023 1.

[Tpotokon Ne 1 Tpodumona E.E.
oT «28» aBrycra 2023 T. [Tpukas Ne 123-O

oT «29» aBrycra 2023 1.

PABOYASA ITPOTPAMMA

yueOHoro npeamera « M30paHHble BONPOCHI 001l XUMHID)

s ooygarommxest 10-11 kmaccoB

r. EkatepunOypr



COIEPXAHUME YUEBHOI'O ITPEIMETA
Atom. fapo aroma, H30TOIBI. ODJEKTpOHHas 000J04Ka. ODHEPreTHYEeCKUe
YPOBHH, MOJYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- smeMeHThl. OCOOCHHOCTH
pacmpenieseHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMaX »3JIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOJOB. DINEKTPOHHAS KOH(UTypalusi aTOMOB.
[lepuoanueckuii 3axkoH u [lepuoguyeckas cucremMa XHUMHUYECKUX 3JIEMEHTOB
. WN. MenneneeBa. CrpoeHue BelmiecTBa. XHUMHUUYECKash CBs3b. Bujbl
XUMHUYECKOW CBs3M (KOBaJE€HTHAsT HENOJIApHas M INOJspHas, HWOHHAas,
MeTandeckas). MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOW XUMHUYECKOU CBSI3H
(oOOMeHHBIH W JOHOPHO-AKIENTOPHBIN). Bomopomnas cBs3b. BaneHTHOCTH.
DIEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCIICHUS. IOHBI: KATHOHBI U AaHUOHBI.

Tunel KpUCTAIIMYECKUX PEMETOK. 3aBHCUMOCTh CBOWMCTBA BEIIECTB OT THIIA
Kpuctammdyeckol pemérku. Kimaccudukanus HEOPraHUYECKUX COCAMHEHHI.
['eneTndeckass CBSI3b HEOPraHUYECKHUX  BEIIECTB, IPUHAICKAMMX K
Pa3INYHBIM KJIACCaM.

Xumunueckas peakius. Krnaccudukanuss XuMUYECKUX peakiuii B HEOPraHUYECKOU U
OPraHUYeCKOW XHUMUHU. DnekTponuTuyeckas auccounanus. CHIIbHBIE H
cnabple snekTponuThl. Cpeaa BOAHBIX PACTBOPOB  BEIECTB:  KHUCIHAd,
HEUTpaJIbHAS, IETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLINN.

Pacuérnbpie 3amaun.Pacu€rsl 1Mo ypaBHEHHAM XHUMHUYECKHX PEAKIUH, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUEThI, paCUEThI C UCIIOJIB30BAHNEM IOHATHUS «MacCOBasI
JI0JIsL BEIIECTBAY.

Heoprannueckas xumus

Hemeramnel. Ilonoxenue HemertaiuioB B Ilepuonnueckoil CUCTEME XHMHYECKUX
anementoB JI. WM. MenneneeBa U OCOOEGHHOCTH CTPOCHHMS aTOMOB.
AnmoTporuss HeMETaIOB (HAa WpHUMEpe Kucioponaa, cepbl, ¢ochopa u
yriieposia).

XUMHYECKHE CBOMCTBA BAKHEHUIITUX HEMETAUIOB (TaJIOre€HOB, Cephl, a3oTa, docdopa,
yriaepoga M KpPEMHUS) U UX COEIUHEHUH (OKCHJIOB, KHCIOPOCOJEpKALIUX

KHCJIOT, BOJOPOJHBIX COCTMHEHUH ).



Mertannsl. [lonoxenue meramnos B [lepuonnyueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MerauioB.  CBoicTBa BaKHEWIIMX METAJUIOB (HATpUM, Kaaui, KalbLIUM,
MarHuii, ajJlOMUHUHN, LHUHK, XpOM, XKeJle30, Melb) M HUX COCAUHEHHIA,
KauyeCTBEHHBIE PEaKIIUK Ha KaTHOHBI METAJJIOB).

Pacuérnble 3agaun. Pacuérel Maccel BemlecTBa WM 0O0bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO W3 YYACTBYIOIIHMX B
peakiMy BEIIeCTB, pacy€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIINH, €CJIH OJJHO U3 BEILIECTB UMEET IPUMECH.

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU

l'omonorus, wuzomepus. XuUMHYECKas CBSI3b B OpPraHMYECKUX COCIUHEHUSIX —
OJIMHapHBIE M KpaTHble CBs3u. Kiaccupukanuu OpraHMYecKHX BeIIeCTB.
Homenkmarypa  opraHMyeckuxX  COEOUHEHHMM  (cHUCTeMaTH4ecKas) U
TPUBUAIIbHBIC HA3BaHUS BAXKHEHIIMX IPEACTaBUTEIEH KJIACCOB OPTaHMYECKUX
BELIECTB.

YraeBonopoabl. XMMUYECKasi CBOMCTBA, FEHETUYECKAS CBS3b.

Pacuértuble 3amgaud. BplunciaeHus 1Mo ypaBHEHUIO XMMHMYECKOM peakiHuH (Macchl,
00BbEMa, KOJIMYECTBA HCXOAHOIO BEIIECTBA MM TNPOAYKTAa PpEaKUUU 110
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MU
NPOJYKTOB PEaKLUN).

Kucnopoaconepsamiye OpraHMYeCcKHE COEIMHEHMs, WX CBOWcTBa. I'eHeTHueckas
CBA3b.A30TCOJIEp)KALIIE  OpPraHMYECKHe  COEJMHEHMs]  UX  CBOWCTBA.
['eneTnueckast CBA3b.

Pacuétuble 3amaun. Omnpexaenenue  GoOpMysn  OpraHMYEeCKHMX  BEIIECTB 10
OTHOCHUTEIBHOHN TIOTHOCTH ra3oB. OmpeneneHue (GpopMmyn BemecTB Ha OCHOBE
npoayKToB cropanus. Onpenenerne GopMyl KHCIOPOICOAEPIKAIINX BEIIECTB
Ha OCHOBE XMMMUYECKHX CBOWCTB. BhIUMCIEHUS MO ypaBHEHHIO XMMHYECKOU
peakuu (Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa
peakluuyd MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOIHBIX

BELIECTB WJIN MTPOJYKTOB PEAKIIIH).



INNJIAHUPYEMBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOyYaIOIIUMUCS
porpaMM cpeHero oomiero oopa3oBaHus (JUYHOCTHBIM, METAIPEIMETHBIM U
npenMeTHeiM).  HayuHo-Meroamueckodt ~— ocHOBOM Il pa3paboTKu
IUTAHUPYEMBIX ~ PE3yJAbTaTOB OCBOCHHS MPOTpaMM  CpEIHEro  0OIero
00pa3oBaHus SBISETCS CUCTEMHO-IEATEIHbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-AESITENIFHOCTHBIM MOAXO0IOM B CTPYKTYPE JTUYHOCTHBIX
pe3yNIbTaTOB OCBOCHMS TpeaMeTa «XHUMHs» Ha YpOBHE CPEIHEro OOIIero
o0pa3oBaHusl  BBIACIIEHbl  CIEAYIOIIME  COCTAaBJISIIOLIME:  OCO3HAaHUE
00y4JaIUMHCS POCCUUCKON TPaXTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOTPECIICHUI0;  HaJu4ue
MOTHBallMl K  OOy4YEHHIO;I[EICHANIPABICHHOE  Pa3BUTHE  BHYTPEHHHX
yOeXKIeHU JIMYHOCTH Ha OCHOBE KIIOUEBBIX IICHHOCTEH U HCTOPUYECKUX
Tpaauuuid 6a30BOM HayKM XWMHU;TOTOBHOCTh M CHOCOOHOCTH O0YyYaroUIuxcs
PYKOBOJICTBOBaTbCSI B  CBOEH  JESATEIBHOCTH  I[€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, NMPHUCYIIMMHU ILEIOCTHOW CHCTEME XHMMHUYECKOTO 00pa3oBaHMS;
HaJINYKME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
eJIN ¥ CTPOUTH JKU3HEHHBIE TUTAHBI.

JImgHOCTHBIE pE3yabTaThl OCBOCHUS TMpeaMeTa «XUMUsS») JTOCTUTAIOTCS B €IHMHCTBE
yueOHOH W BOCHUTATEIbHOM  JESATENBHOCTH B COOTBETCTBUU  C
T'YMaHUCTHYECKUMH, COLIMOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMH U UJAeaJaMH POCCUHCKOTO Ipa’kJaHCKOro OOIIecTBa, MPUHATHIMU
B oOmiecTBe HOpMaMH M TMpaBWJIAMHU TIOBEJCHHS, CIOCOOCTBYIOIIMMHU
nporeccaM CaMONO3HAHMSA, CAMOPA3BUTHS W HPABCTBEHHOT'O CTAHOBIICHUS
JAUYHOCTH oOO0y4arommxcsi. JIMUHOCTHBIE pe3yJabTaThl OCBOCHHUS NpPEaMeETa
«XuUMHUS»  OTpaXaroT CHOPMUPOBAHHOCTh OMBITA TO3HABATEIBHOH U
NPAaKTUYECKONW NEATENBHOCTH OO0YyYaromMXCsl MO pealu3aluyd TNPUHATHIX B
o01ecTBe IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOTO BOCIIUTAHUS:



OCO3HAHMS OOYYarOUIMMHUCS CBOMX KOHCTHUTYLUMOHHBIX IIpaB U OO0S3aHHOCTEM,
YBaXEHUS K 3aKOHY U MPABOIIOPSAKY;

MPEJCTABIEHUS O COLMAIBHBIX HOPMAX M MPABUJIAX MEXKIMYHOCTHBIX OTHOLICHHU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW EATEIBbHOCTH TPH CO3JIaHUU YUEOHBIX
MPOCKTOB, PEIICHUH Yy4eOHBIX M TO3HABATENbHBIX 3aJ]1a4, BBIMOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JIPYTHUX TIPU aHATU3€ Pa3IUYHbBIX BUJIOB YUeOHOU e TEeIbHOCTH;

2) MaTpUOTUYECKOTO BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOUIEHUS K UCTOPUYECKOMY M HAyYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMUU;

YBaXXEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JTOCTUKEHUS HAYKU €CTh PE3yNIbTaT IJIUTEIbHBIX
HAOMIOJIEHUN, KPOIMOTIMBBIX JKCIIEPUMEHTAIBHBIX IMOUCKOB, IOCTOSHHOTO
TpyZla Y4E€HBIX U IPAKTUKOB;

VMHTEpeca M INO3HABATEJIbHBIX MOTHBOB B TOJYYEHUM WU MOCIEAYIOUIEM aHAIN3E
uHpOpPMAIIUM O TEPEIOBBIX JOCTHIKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) AyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHHUS:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO ITIOBE/ICHUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIINH, CBI3aHHBIE C XUMUUYECKUMU SBJICHUSMU,

YU TNPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M IMOCTYIKM CBOMX TOBAPHUILEH C MO3ULIHMI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUNA 3THX MOCTYIKOB;

4) popMupoBaHUs KYTbTYPHI 3I0POBbSI:

MOHMMAaHUS IIEHHOCTEH 3A0pOBOT0 M 0e30macHoro odpasa KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U MCUXUUYECKOMY
3I0POBBIO; COOJIOJCHMS MpaBHJ 0€30MacHOr0 OOpAaIleHHs C BEIIECTBAMH B

6I>ITy, MOBCEIHEBHOM KU3HU U B pr,HOBOfI JACATCIIBHOCTH,



MMOHVMAHMS I[IEHHOCTH TPABUJ HWHIWBHUIYAIBHOTO M KOJUICKTHBHOTO O€301acHOTO
MOBE/ICHHS B CUTYAI[USIX, YTPOXKAIOIINUX 3JJOPOBBIO U YKU3HU JIFOJICH;

OCO3HAHHUS TIOCTICACTBUI U HEMPUATHS BPEIHBIX PUBBIYCK (YIIOTPEOICHUS AJIKOTOJIS,
HApPKOTHKOB, KypeHU);

5) TpyI0BOTO BOCIIUTAHHUS:

KOMMYHHKAaTUBHON KOMITETEHTHOCTH B Y4eOHO-HCCIIEOBATEILCKON IEATEIhHOCTH,
OOIIECTBEHHO IMOJIC3HOM, TBOPUYECKOMN U IPYTUX BUAAX JCITCIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUHM MPAKTHYECKUX 3a7a4 COIUATHHOU
HAIIPABJICHHOCTH (B paMKaX CBOCTO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUEHUIO MPOQECCUIl Pa3IMIHOTO POjia, B TOM YHCIIE Ha
OCHOBE MPUMCHCHUS TPEIMETHBIX 3HAHUH 10 XUMHUU;

yBa)KCHHSI K TPYAY, JIIOJSIM TPYJia U pe3yJbTaTaM TPYJA0BOH JeSITeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYATHHOW TPACKTOPHH OOpa3oBaHUS,
Oyaymieii mpodeccun W peaau3alid COOCTBCHHBIX KHU3HECHHBIX ILIAHOB C
y4éTOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWUMHH, WHTEPECOB H
noTpeOHOCTEel 00IIecTRa;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJOTHYECKH  IeJeCOO0pa3HOro OTHOIIEHHWS K MPUPOJAE, KaK HCTOYHHKY
CYIIIECTBOBAHUS KU3HU Ha 3emiIe;

MOHUMAHHUS  TJIOOAIBHOTO  XapakTepa  OAKOJIOTHYECKHUX  TPOOJIeM,  BIMSHUS
AKOHOMHUYECKHX IMPOIIECCOB HA COCTOSTHUE TIPUPOTHON M COIMAIBHOU CPEJIbI;

OCO3HAHMSI HEOOXOIUMOCTH WCIOJIB30BAHUS JAOCTHKCHUN XUMHUHU JUISI PEIICHUS
BOITPOCOB PAIlMOHAJILHOTO MPHUPOIOIOIH30BAHHS;

AKTUBHOTO HEMPHUATHS JCHCTBHM, NPUHOCSIIMX BPeA OKPYKAIOIICH MPUPOTHOM
cpeme, YMEHUS  TPOTHO3HPOBAThH  HEOJIATOMPHSITHBIE  DKOJOTUYECKUE
MOCIICJICTBUS IPEIITPUHUMAEMBIX JICUCTBHI U MPEIOTBPAIIATh UX;

HaJIMYUs Pa3BUTOTO SKOJOTHYCCKOTO MBIIUICHHUS, SKOJOTUYECKON KYJIbTYphI, OIbBITA
JESITENIPHOCTH DKOJIOTHUECKON HAINPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMH B TII03HABATCIIbHOH, KOMMYHHKATUBHOH W COIIMAJIBHOH IPaKTUKE,
CIIOCOOHOCTH ¥ YMEHHUSI aKTUBHO MPOTHBOCTOSTH UICOJIOTUU XeMohoouw;

7) UEHHOCTH HAYYHOT'O MTO3HAHUSI:



c(OPMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOILECTBEHHON MPAKTUKH;

MOHUMAaHMs CIeUU(UKUA XUMUU KaK HAayKH, OCO3HaHUA €€ poiau B (OpPMHUPOBAHUU
PalMOHAIIBHOTO HAayYHOI'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaloIlleM MHUpPE KaK O €IMHCTBE MPUPOAbl U YeOoBEeKa, B NMO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEW U PEIIEHUU NMPOOJIEM COXPaHEHHUS MPUPOIHOIO
paBHOBecHUs; YOSKIAEHHOCTH B 0COOOM 3HAYMMOCTH XHMUU Ui COBPEMEHHOM
UUBUIN3alMU: B €€ TYMAaHUCTHYECKOW HANpPaBIEHHOCTH M Ba)XHOM pOJU B
CO3/1aHMU HOBOM 0a3bl MaTepHaJbHOW KYJIbTYPHI, PELIEHUH TIJI00AIbHBIX
mpoOJeM yCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
OUIIEBOM M DKOJIOTMYECKOW 0Oe30MacHOCTH, B Pa3BUTUU  MEAULIUHBL,
o0ecrieueHNH YCJIOBUI YCHEIIHOro Tpy/a U 3KOJIOIMYECKU KOM(POPTHOM JKU3HU
Ka)KJOro 4jieHa OOIEecTBa; €CTECTBEHHO-HAYYHON I'paMOTHOCTU: MOHUMAaHUS
CYIIHOCTH METOJOB IIO3HAHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONB30BaTh MOJIy4aeMble 3HAHUS U1 aHau3a U OOBbSCHEHUs
SBJICHUI OKPYXKAIOLIEro MUpa M NPOUCXOJALUIMX B HEM M3MEHEHUH, YMEHHUS
nenatb OOOCHOBAaHHBIE 3aK/IIOYEHHS Ha OCHOBE HaydHbIX (DaKTOB H
UMEIOIUXCSl  JaHHBIX C LENbI0 TOJYyYEHUs JIOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTH CAMOCTOSTENBHO HCIOJB30BaTh XUMHUYECKUE 3HAHHUS IS
penieHus NpooieM B peaibHbIX KU3HEHHBIX CUTYalUsX; HHTepeca K MO3HAHUIO
U HCCIIEIOBATEIbCKOW JIEATENbHOCTH; TOTOBHOCTM M CHOCOOHOCTH K
HENpepbIBHOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO, K AKTUBHOMY MOJYYEHUIO
HOBBIX 3HAHWH 10 XMMHUU B COOTBETCTBUU C YKU3HEHHBIMU MOTPEOHOCTIMU;
UHTEpeca K OCOOEHHOCTSIM TpyZa B pazMyHbIX cdepax mpodeccroHaIbHON
NESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeTtanpenMeTHble pe3ybTaThl BKIIOUYAIOT:

3HAYMMBbIE 11 POPMHUPOBAHUS MHUPOBO33PEHUS 00YUAIOINXCS MEKIUCIUITTNHAPHBIC
(MeXIpeAMeTHbIE) OOIlEHAayYHbIE MOHATHUS, OTPaXKAOIIUME IEeIIOCTHOCTh
HAYYHOM KapTUHBI MHpa U CHEUU(PUKY METOAOB MO3HAHUS, UCIOIB3YEMBIX B

CCTCCTBCHHBIX HAyKax (MaTepI/IH, BCIICCTBO, OSHCPIrHUA, ABJICHHC, IIPOLECCC,



CHUCTE€Ma, HAay4yHbIM (aKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClIeIoBaHue, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCallbHbIE  y4eOHbIe  JeWCTBUS  (ITO3HABATEIbHbIE, KOMMYHUKATUBHEIEC,
peryiasaTuBHBIC),  obOecmeumBaromue  GopMupoBaHHe  (PYHKIIMOHATHLHOMN
I'PaMOTHOCTH M COLIMAJILHOM KOMITIETEHIIUN 00YyYaroIINXCs;

CIOCOOHOCTh  O0YYalOIUXCsl HMCIOJB30BATh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUSI W YHHUBEpCAJlbHbIE Yy4ycOHbIE JCHCTBUS B
IIO3HABATEILHOU ¥ COLMAIBHON ITPAKTHKE.

MeTtanpenMeTHbie pe3yJabTaThl OTPAXAIOT OBJAJCHUE YHUBEPCAIBbHBIMU Y4eOHBIMU
MO3HABATEIHLHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMU.

OBnaseHne yHUBEPCAIbHBIMU yYeOHBIMU MTO3HABATEILHBIMU JECHCTBUSMHU:

1) 6azoBbIe JOTUUYECKHE TCHUCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATh U AKTYaJU3UPOBATh MpPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

OTIPENIETISATh 1EIU ACITEIHLHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTaThI JACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIO0JIb30BaTh MIPU OCBOEHWUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJCISIThH
XapaKkTepHbIC TMPU3HAKK TOHATHA ¥ yCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATUSA Ui OOBSACHEHUS OTAEITHHBIX
(GakToB U SBICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPHUM I KIaCCH(PUKAIMKU BEUIECTB U XUMHUYECKHUX
pEaKIHiA;

yCTaHABIMBATh NPUUYUHHO-CIIECCTBEHHbBIE CBSI3U MEXK]ly U3Yy4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJEHUS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJIOTHH),
BBISIBJIITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SBJICHUSX,
(GbopMyITHpPOBATH BHIBOJIBI M 3aKITIOUYCHHUS;

MPUMEHATh B TMPOIECCEe TMO3HAHMS, WCIOJIb3yeMble B XUMHUU CHMBOJHUYECKHE
(3HAKOBbIE) MOJENU, NPEeOOpPa3OBHIBATE MOJEIbHBIE IPEACTABICHUA —
XUMUYECKHH 3HAaK (CHMBOJI) JJIEeMEHTa, XuMUueckas (opmyla, ypaBHECHHE
XUMHUYECKOW pEeaKkIuu — TMpH PEIICHHH Y4YeOHBIX IM03HABATEIBHBIX W

MPAKTUYICCKHUX 3aaa4, IPUMCHATb HA3BAHHBIC MOICJIBHBIC ITPCACTABIICHUA JIA



BBISIBJICHUS XapaKTEPHBIX IMPU3HAKOB HM3YYaeMBIX BEIIECTB M XHUMHYECKHX
peaKiuu.

2) 6a30BBIC HCCIIEAOBATEIBCKUE ICHCTBHS:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKHUX PEAKIUH;

dbopMynupoBaTh LEAM W 3aJa4dl HMCCIIEOBAaHUS, HCIOJIb30BATh IOCTABJICHHBIE U
CaMOCTOSITENBHO C(POPMYJIIMPOBAHHBIE BONPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUST ¥ OCHOBBI 1  (OPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE
NPaBUILHOCTH BBICKA3bIBAEMBIX CY)KIICHUIA,

BIIAJICTh HABBIKAMHU CAMOCTOSITEJILHOTO TUIAHUPOBAHUS U MPOBEIEHUS YYCHHUECKHX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOJIOAATh 32 XOJIOM Ipoliecca,
CaMOCTOSITEIHHO MPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYIUPOBATH OOOOIIEHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHON padoTe;

MPUOOPETATh OIBIT YYEHUYECKON HCCIIENOBATENbCKOM M MPOEKTHON NesSTEIbHOCTH,
NPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOUCKY METO/I0B
pelIeHUs MPaKTUYECKUX 3aa4, TPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUSI.

3) pabota ¢ unpopmanuei:

OPUEHTUPOBATHCA B PA3UYHBIX HMCTOYHHKAX WHPOpMAIUU (HAYIHO-TIOMYJsipHAas
JUTEpaTypa XUMHYECKOTO COJIEp’KaHMs, CIPAaBOYHBIE IOCOOUS, PECypCh
WuTepHera), aHanmu3upoBaTh HHPOPMALMIO pPA3IUYHBIX BHJIOB U  (QopM
NPEICTAaBICHUS,  KPUTUYECKM  OLEHMBaTb €€  JOCTOBEPHOCTh M
HENPOTUBOPEUYUBOCTH;

dbopMynHpOBaTh 3alPOChl M MPUMEHATH Pa3IUYHbIE METOJbI MPHU TOUCKE U OTOOpE
uHpopMaluu, He0OX0IUMOM JIJIsl BBIMOTHEHUS YU4eOHBIX 3a7a4 ONpeIeIEHHOTO
THUIIA;

npuoodpeTaThb OTIBIT MCTIOJIb30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOATENBHO BBIOMpAaTh ONTHUMAIbHYIO (OpMYy TMpeACTaBICHUS HWH(POpPMAIUU

(cxeMbl, rpaduKu, AUarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);



WCIIOJb30BaTh HAyUHBIA S3BIK B KA4eCTBE CPEJCTBAa IMpU paboTe C XHUMHUECKOM
uH(pOpMaLUeli: MPUMEHATh MEKIIPEAMETHbIE ((PU3NUEeCKre 1 MAaTEMATUUYECKHUE)
3HAaKU U CUMBOJIBL, (POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPE0OPA30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPECTBA HATIISTHOCTH.

OBnajseHne yHUBEPCATIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMH:

3a/1aBaTh BOIPOCHI IO CYIIIECTBY 0OCYK1a€MOM TEMbI B XOJI€ ThaIoTa

W/WIM  JTUCKYCCUM, BBICKAa3bIBaTh WU, (GOPMYIHPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJTHEHUS MPEIOKEHHOMN 3a/1auu;

BBICTYNaTh C TMpEe3eHTalMel pe3yibTaTOB  TO3HABATEIILHON  JESTEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITETbHO WJIM COBMECTHO CO CBEpPCTHUKAMHU TIPHU
BBITIOTHEHUU XUMHUYECKOTO OJKCIEPUMEHTa, TMPaKTHUYEeCKOW pabdoThl 1O
HCCJIEIOBAHUIO CBOMCTB M3y4YaeMBIX BEILIECTB, peaau3aliid y4eOHOTO MPOeKTa
1 (OpMYIUPOBATH BHIBOJIBI

M0 pe3yibTaTaM MPOBEAEHHBIX MCCIEAOBAHUIN MyTEM COTJIACOBAHUS MO3UIIMN B X0/
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OBnajieHre YyHUBEPCAIbHBIMU PETYISTUBHBIMU JIEUCTBUSIMU:

CaMOCTOSITEIbHO ~ TUTAHUPOBaTh W OCYIICCTBJISATH  CBOK  IMO3HABaTEIbHYIO
NeATEeNbHOCTh, ONpenaelss €€ Leau U 3aJadyd, KOHTPOJHUPOBaTh U IO MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEIaraéMblii ajiropuTM JIEUCTBHH TNpU
BBITIOJIHCHUM YYEOHBIX M HCCIENOBATEIbCKUX 3a/lad, BBIOMpaTh Haumbolee
7 deKTHBHBINA CIOCOO WX PEIIeHUs C Y4ETOM TOTYYEHHUS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JESITEJIbHOCTM Ha OCHOBE CaMoOaHaiu3a u
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI

c(OpMUPOBAHHOCTh TPEACTABICHUN O XHUMHUYECKOW COCTABIISIFOIICH €CTEeCTBEHHO-
HAy4YHOW KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHWM SIBJICHUN NPUPOIBI, B
(GbOpMUPOBAaHUHM MBIIIUICHUS W KYJIBTYPbl JIMYHOCTH, €€ (QYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOJUMON I PpeIIeHUs] TPAKTHYECKUX 3a7ad U

HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U MPUPOTHOU

cpene;



BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIOJATAIOIINE
MOHATUSA (XUMUYECKHH DJJIEMEHT, aToM, OJJICKTpOHHas o00ojodYka aToma,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XHWMHUYECKas CBSA3b,
CTpYyKTypHas ¢opmyna (pa3BEpHyTas U COKpaIIéHHas ), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA O0BEM, YTIIEpOAHBIA CKeNeT, (DYHKIMOHANIbHAS TPYIa, paJauKal,
W30MEPUS, HW30MEPBI, TOMOJOTHYECKHU psii, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOJl U a30TCOAEpKaIIue COCTMHEHUSI, MOHOMED, TTOJIMMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHUs); TECOPUM M 3aKOHBI (Teopus
CTpPOEHUSI OpraHn4eckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl
BEIIICCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XHMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE NMOHUMAaHUS MPUYUHHOCTH U
CHCTEMHOCTH XHUMHYECKHUX SBJICHUU, (PAKTOIOTHYECKHE CBEJCHUS O CBOMCTBAX,
CcOoCTaBe, TMOJY4YeHHMHM U  O€30IaCHOM  HCIOJB30BAaHUU  BaKHEHIITHX
OpPraHWYECKHUX BEIIECTB B OBITY U MIPAKTHUUECKOU IESITCIBHOCTH YeI0BEKa,

chOpMUPOBAaHHOCT,  YMEHHMH  BBISIBJISTh  XapaKTepHbIE TPU3HAKKA  TOHSITHH,
YCTaHABJIMBAaTh MX B3aUMOCBA3b, MCMOJIb30BAaTh COOTBETCTBYIOIIHUE IMOHSATHS
MpyU OMNMCAHMM COCTaBa, CTPOCHUS W NPEBPALICHUI  OpPraHUYECKUX
COCJIMHECHMI;

chOpMUPOBAaHHOCTh YMEHHH  HCIIOJB30BaTh XHMHYECKYIO  CHUMBOJHUKY IS
COCTaBJICHUSI MOJEKYJISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOI)
dbopMysT OpraHMYECKHX BEIIECTB M YPaBHEHHH XHUMHUYECKHX PEAKIUH,
M3TOTABJIMBATH MOJIEJIM MOJIEKYJ OPraHMYE€CKHUX BEILIECTB I WIUTIOCTPALIUU
MX XMMHUYECKOIr0 U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAaHHOCT, ~ YMEHHUW  YCTAHABJIMBATh  MPUHAIICKHOCTh  H3YUYCHHBIX
OPraHMYECKUX BEIIECTB II0 HMX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/TpyIIe COeAUHEHUN (YrIeBOMOPOABI, KHCIOPOA W a30TCOJAEpIKAIINe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHECHHS), JdaBaTh UM Ha3BaHUA IO
cuctematnueckoir HomeHknarype (IUPAC), a Takke NpuBOIUTH TPUBHAIIBHBIE
Ha3BaHUS OTJEIbHBIX OPTraHUYECKUX BELIECTB.

c(hOpMUPOBAHHOCTh YMEHHS ONPEEISATh BHJIBI XUMUYECKOW CBS3U B OPraHUYECKUX

COEJIMHEHUsIX (OAMHAPHBIE U KPATHBIE);



c(OpMHUPOBAHHOCTh YMEHUU XapaKTEpHU30BaThb COCTaB, CTPOEHHE, (U3MYECKHUE H
XMMHMYECKHE CBOWCTBA THUIIMYHBIX IIPEICTAaBUTENEH pa3IUYHBIX KJIACCOB
OpraHMYECKHX BELIECTB, WIUIIOCTPUPOBATH F€HETHUUYECKYIO CBA3b MEX]Yy HUMU
YPaBHEHMSIMM COOTBETCTBYIOIIMX XMMHMUYECKMX PEaKIHMA C HCIOJb30BAHHEM
CTPYKTYPHBIX (hOpMYII;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCICHUS [0 XUMUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 110
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOIHBIX BELIECTB HIIU
IPOJYKTOB PEAKIIHHN);

c(hOopMUPOBAaHHOCTh, YMEHHH BIIaJIeTh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOaX
HAy4yHOIO IIO3HAHMS, MCIOJIB3YEMBIX B XMMHUU IIPU HM3YYEHHUU BELIECTB U
XMUMUYECKUX SBJIEHUH, CQOPMHUPOBAHHOCTh yMEHHUH CcOOII0AaTh IpaBHIia
MOJIb30BAHMUSI XMMHUYECKOM MOCYJO0M U J1abOopaTOPHBIM 00OpYyIOBaHUEM, a
TakXKe MpaBuia oOpalleHus] C BEUIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMHU
10 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX ONBITOB;

COPMUPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  AHAJIU3UPOBATh  XUMHUYECKYIO
MH(OPMALINIO, TIOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOU
uHpopmarmy, MHTepHeT M apyrux); Uil CHenblX M CcIa0O0BUAALIMX
oOyyalolmMxcsi: yMEHHE UCIOJb30BaTh  peNbe(PHO-TOUCUHYIO  CHCTEMY
o0o3Hauenuit JI. bpaitns 11 3anucu XuMU4ecKux GopMyIL.

BJIAJICHUE CUCTEMON XMMHMUYECKHMX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolIve
NOHATHS (XUMHYCCKHIA DIIEMEHT, aTOM, H30TOmH, S-, P-, O- SJIEKTPOHHBIC
opbuTany aTroMoB, MOH, MOJEKYJa, MOJb, MOJISIPHBIH OOBEM, BaJCHTHOCTD,
AIIEKTPOOTPUIATEIBHOCTh,  CTEMEHb  OKHUCJICHMS,  XUMHUYecKas  CBs3b
(KOBaJICHTHasl, HOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTAIMYECKas
pemérka,  TUIBI ~ XMMUYECKUX  pEaKlMil,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JMCCOLIMALINA, OKHUCJIUTEIb,
BOCCTAaHOBHTEIb, CKOPOCTh XUMHUYECKON pEaKlMH, XUMHUECKOE PaBHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHS AIEKTPOIUTUYECKON TUCCOLMALINU, TIEPUOTUYECKUN
3akoH J[. WM. MenneneeBa, 3aKOH COXpPaHEHHMS MAacChl BEIIECTB, 3aKOH

COXpaHEeHHMs] M TMpEBpalleHHUs] DSHEPIMM TMPU XUMHUYECKHX PEaKIusX),



3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHUSA,
JeKAIMEe B OCHOBE IOHUMAaHUS NPUYUHHOCTH M CHCTEMHOCTH XMMHUYECKUX
ABJICHUM, (PAKTOJIOIMYECKHE CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOIYYEHUH H
0€30I1acCHOM HCIIOJIb30BAHUN BaKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKON NEATENBHOCTH YEJIOBEKA;

c(OPMHUPOBAaHHOCTh ~YMEHHUW  BBISBISITH ~ XAapAaKT€pHblE TMPU3HAKU  TOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHSA
IIPY ONIMCAaHUHU HEOPTAaHUYECKUX BEIIECTB U UX IPEBPALICHMUI];

cOPMUPOBAHHOCTh ~YMEHUH  HUCIOJb30BaTh XHUMHUYECKYIO CHMBOJIUKY  JUIs
cocTaBiieHuss (GOpMyJa BELIECTB M YPAaBHEHUHW XMMHMUYECKHX PpEaKIH,
cucreMarnueckyto HoMmeHknatypy (IUPAC) wu TpuBmanbHble Ha3BaHUSA
OTJEJIbHBIX HEOPraHNYECKUX BEIIECTB (YrapHbIi Ia3, YIIeKUCIbIi ra3, aMMHuakx,
raméHas u3BecThb, Heral€Hasi U3BeCTh, TUThEBAS CO/IA, TUPUT U APYTHE);

C(OPMHUPOBAHHOCTh YMEHHM OINpEAeNsaTh BaJCHTHOCTb W CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COEIMHEHHUSAX Pa3IUYHOTO COCTaBa, BUJ
XMMHYECKON CBsI3U (KOBaJE€HTHAsl, MOHHAs, METaJUNIMYEeCKas, BOJAOpOJHas) B
COCJIMHEHUSAX, THUIN KPUCTAUNIMYECKOM pPEMIETKM KOHKPETHOTO BEIECTBa
(aToMHas, MOJIEKYJSpHAs, HOHHAs, METAJNINYECKas), XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPIaHUUYECKHUX COEIMHEHU;

c(OpMUPOBAaHHOCTh YMEHHMI YyCTaHaBIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX
BEIIECTB M0 MX COCTaBy K OMNpEAEIEHHOMY KIACCy/TpyIIe COeTUHEHUN
(mpocThle BeulecTBa — METAJUIbl U HEMETAIIIbl, OKCUIbl, OCHOBAHMUSI, KUCIIOTHI,
am(oTepHbIE TUAPOKCHUIBI, COJIN);

cOpMHUPOBAaHHOCTh YMEHHH XapakTepHu30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 37eMeHTOB 1—4 nepuonoB [lepuonnyeckoil cucTeMbl XUMUYECKUX
anemenToB [I. Y. MeHneneeBa, UCTIONB3ysl MOHATHSA «S-, P-, d-2JIEKTPOHHBIE
opOuTaAIN», «IHEPreTHUYECKHEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XMMUYECKUX 3JIEMEHTOB U UX COESAUHEHMI MO MepruoJiaM 1
rpynnam Ilepuonuueckoit cuctemMbl XUMHUYecKUx dsnemeHtoB [ U

Menneneena;



c(hOpMUPOBAaHHOCTh yYMEHUN XapaKTEpU30BaTh (OIMHUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA HEOPTaHUYECKHUX BEIIECTB pPA3IUYHBIX KIJIACCOB, IOJTBEPXKIATh
CYIIIECTBOBAHNE T€HETUYECKON CBSI3M MEXK]Ty HEOPTraHMYECKIMU BEIIECTBAMU C
MOMOIUIBIO0 YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAaHHOCTh  yMEHMsI  KJIAcCU(PUIMPOBATH XUMUYECKHUE PpEaAKIUH IO
Pa3IMYHBIM MTPU3HAKAM (YHUCITY B COCTABY PEAarnpyIONINX BEIIECTB, TEIIOBOMY
abdeKkTy  peakuu, HW3MEHEHHIO CTENEeHEeW  OKHUCICHHUS  SJIEMEHTOB,
00paTUMOCTH PEaKLUH, YHaCTHIO KaTaau3aTopa);

c(hOpMUPOBAaHHOCTh YMEHUH COCTaBISITh YPAaBHEHMSI pEaKIUN pa3IUYHBIX THUIIOB,
TIOJIHBIC M COKpAalIE¢HHBIC YPaBHCHHS pPEaKIMii MOHHOTO OOMEHA, YYHTHIBas
YCIIOBUSL, TIPU KOTOPBIX 3TU PEAKIIMU YT JI0 KOHIIA;

c(hOpMUPOBAaHHOCTh YMEHUH MPOBOIAUTH PEAKINH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB Pa3IUYHBIX HEOPTaHWICCKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM
HOHBI, MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPraHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMCHHH pacKpbIBaTh CYIITHOCTH OKHCITUTEIBHO-
BOCCTAHOBHUTENBHBIX PEAKIMI IMOCPEICTBOM COCTaBICHHUS SJIEKTPOHHOTO
OaslaHca ATUX PEaKIInii;

c(hOpMUPOBAaHHOCTh YMEHHI MPOBOJUTH BHIYHMCICHUS C HCIIOJIH30BAHUEM MOHSTHS
«MaccoBas JOJsl BEIIeCTBa B PacTBOpE», OOBEMHBIX OTHOLIEHUH Tra3oB MpuU
XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA MM O00BhEMaA ra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM OOBEMY OJIHOTO U3 YYAaCTBYIOIIMX B
peaKIMu BEIIEeCTB, TEIIoBoro »ddexra peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHMs MacChl BEIIECTB, MPEBPAICHHS U COXPAaHEHUS YHEPTUH;

cOpMHUPOBAaHHOCTh 3HAHWW KAYSCTBEHHBIX peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPH]I-aHUOHBI, HA KATHOH aMMOHHMUSI.

ChopMUpOBaHHOCTh TIOHATUNA TOMOJIOTHS, HW30MEpHS, XUMHUYECKas CBs3b B
OpraHWYECKMX COCIUHEHUSAX — OJWHAPHBIE W  KpaTHbIE CBSI3H, O
KIAaCCU(PUKAIIMA OPraHMYECKHX BEIIECTB, HOMEHKJIATYPE OpPraHMYEeCKHX
COCIMHEHUN (CHCTeMaTHyecKas) W TPUBHAIbHBIC Ha3BaHUS BaKHEHIIIHMX

Hpe,Z[CTaBI/ITeJIeﬁ KJIaCCOB OPTraHNYICCKUX BCUICCTB.



VYrieBonopoibl, XUMHUYECKUE CBOMCTBA, T'€HETHUYECKasl CBs3b, CHOPMUPOBAHHOCTH
ymeHuil.ChopMHUPOBAaHHOCTh 3HAHMM MO A30TCOJAEPXKAIIMM OPraHHUYECKUM
COEJIMHEHUSIM, CBOMCTBA, TCHETUYECKAS CBSA3b.

ChopMupOBaHHOCTh YMEHMIA: BBIUYMCICHHS] O YPAaBHEHUIO XUMUYECKOW peakIuu
(Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA UIIU MPOIYKTA PEAKIUU 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX BEIIECTB HIIU
npoaykToB peakuun). CHopMUPOBaHHOCTh YMEHUN MO KUCIOPOICOAEePKAIIUM
OPraHUYECKUM COCIMHEHUSAM: CBOMCTBA, FTEHETUYECKAs CBS3b.

CdopMupoBaHHOCTH YMEHUIA IO PEUICHUIO PACUETHBIX 3a]1a4.

TemaTu4eckoe IIAHUPOBAHUE

10 xkaacc. 68 gac.

DopmbI
Ne Tema ypoka NPOBeJAeHUA
Ypoka YPOKOB
1. Atom. Smpo aroma, m3oTombl. DIEeKTpoHHAst obonouka. | becena
DHEpPreTU4ecKue  ypoOBHHM, IOAYPOBHH.  ATOMHBIE
opburanu, s-, p-, d- SIeMEHTHI.
2. AtomHbIe opOuTanmu p-, d- snementel. OmnpeneneHue | Ypok
AJIEMEHTA MO €T0 BHEIIHEr0 YPOBHS. JMaJIoT
3. OnpeneneHue >J€MEHTa IO CTPOCHUIO €ro BHEIIHETO | YPOK
YPOBHSL. JUAJIOT
4 Crtpoenue BemecTBa. XUMUYECKasl CBSA3b. becena.
o. Buapl XuMHU4YeCKOU CBSI3H. becena.
6. OnpeneneHue BUIOB XUMHUYECKOH cBsi3u 1o dopmyne | becena.
BELIECTB.
7. Tunel  KpUCTAIMYECKMX  pewéTok.  3aBucuMmocTh | becena.
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.
8. Xumunueckas peakuusa. Kraccudukanus xumuueckux | becena
peakuuii B HEOpraHU4YeCKO.
9. Onexrponutudeckas aucconuanusi. CunbHbie U cinabble | Yok -
DIIEKTPOJIUTHI. MPAKTUKYM
10. Cpena  BOOHBIX  PAacTBOPOB  BEIIECTB:  KuUcas,
HEWTpajbHAas, HIEIOYHas.
11. ['maponu3 HEOPraHMYECKUX COCITUHEHUM. Ypox -
IPAKTUKYM




12.

['maponn3 HEOPraHMYECKUX COCIMHEHWW Pa3HBIX THUIIOB
coJieit

13. BanentHocth.  DnekTpoorpumareiabHOcTh.  CTeneHb | Ypok
okucineHusl. IOHBI: KAaTHOHBI U aHHOHBI. Oecena.

14. OmnpeneneHre CTENEHU OKHUCIEHHUS 3JIEMEHTa I0 €ro | Ypok -
TIOJIOXKCHHIO B TIEPHOMYECKON CUCTEME. MPAKTHKYM

15. Ormpezenenne CTENEHN OKUCICHUSI DJIEMEHTa TIo popMyre | Ypok -
BEIIECTBA. NPaKTUKYM

16. CTeneHb OKHUCIICHUS JIEMEHTa B (JOPMYJIC BEIIECTBA.

17. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIEC PEAKIIHH. Ypox

Oecena

18. OxucnuTeNnb, BOCCTAaHOBUTENb. [Iporecchl OKHCICHHS U | YPOK
BOCCTaHOBJICHUS. Ba)KHENIINE OKUCIUTEIIHN. Okcena

19. [lonbop kKO3 (PUIMEHTOB  METONOM  BIIEKTPOHHOTrO | YPOK -
Oananca. MPAKTHKYM

20. [Ton6op korhpuiHeHTOB. Ypok -

NPAKTUKYM

21. [Ton6op ko3¢ PULIMEHTOB B ypaBHEHUSIX. Ypox -

PaKTUKYM
22. [Ton6op korddunrentoB B ypaBueHusx OBP. Ypok -

IIPAKTUKYM
23. OBP. IToa6op ko3 duimeHTOB. Ypox

MIPAKTUKYM

24. Paznuunbie crocoObl pelieHusl 3ajad Ha PacTBOPHI. | YPOK
PacTBOpUMOCTE KpUCTAIIIOTUAPATOB U UX OCAXKICHUE | TPAKTUKYM
Y3 HACBIICHHBIX PACTBOPOB

25. 3agaun c VCIIOJIb30BAHUEM CBEICHUM o | Ypok
PacTBOPUMOCTH KPUCTAIJIOTUAPATOB MJIM CBs3aHHBbIC | IPAKTUKYM
C UX MOJIyYEHUEM

26. [IpaBuno cmemeHus u anredbpanyeckuii crmocod | Ypok
peIICHUS 3aJ1a4 Ha CMENINBAHHUE PaCTBOPOB. IIPaKTHKYM

217. MonsipHass  KoHIeHTpanus. PemeHnue 3amay ¢ | Ypok
HCTIOJIb30BAHUEM MOJISIPHOW KOHIIEHTPAIHUH. IIPaKTHKYM

28. Pemenne  3amay ¢ mpuUMEHEHHMEM Pa3HOOOpPa3HbIX | YPOK
CroCOO0OB BBIPAKEHUSI COJIEPKAHUS PACTBOPEHHOIO | MPAKTUKYM
BEUIECTBA B pacrtBopax. llepexom oT oOaHOM
KOHIECHTPAILMU K APYTOH.

29. Pacuér xkomuyecTBa BemiecTBA, MAacChl MPOAYKTa | YPOK
peaKmuy, €cCIM HCXOOHOE€ BEIIECTBO JAaHO C | [IPAKTHKYM
IIPUMECSIMHU.

30. Pacuér npoaykTa peakiiuu, BEIIECTB, COAEPKALIUXCS | Y POK

NPAKTUKYM




B pAacTBOpax TIOCIE pEakUHWH, €CId OIHO U3
pearupyronmx BEECTB IaHO B U30BITKE

31 Hewmerannsl. [Tonoxenne nemeramnos B [lepuoanueckoit | becena
cucTeMe XUMHYeCcKuX 3yieMeHTOB JI. M. MeHueneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB. AuoTponus
HEMETaJUIOB (Ha MpUMepe Kuciaopoia, cepbl, Gpocdopa u
yTJIepo/ia).

32. XUMHUYECKME  CBOMCTBA  BAXHEHIIMX  HEMETALIOB | YPOK
(ranoreHoB, cepbl, as3ora, (ochopa, yriepoga U | HPAKTHUKYM
KPEMHHSI) X OKCHJIOB U TUAPOKCHUIOB.

33. OCOOEHHOCTh  OKHMCIMTEIBHO-BOCCTAHOBUTENBHEIX | becena
CBOMCTB TajorcHOB. BeITecHUTENIBHAS CITOCOOHOCTD
rajJoOreHOB.

34. B3aumojeiicTBUEe TajJoreHOB CO IIeJoYaMH TIpH | YPOK
pa3HbIX yclnoBHsX. be3omacHoe moBeneHUE TIpu | MTPAKTHKYM
paboTe c BelecTBaMHu.

35. Kucnopoaconep:xamme coeTMHEHNS TAJIOTEHOB. becena.

36. I'eneTnueckas CBsI3b MEXKIY coenuHenusmu | becena.
rajoreHoB. KauecTBeHHBIE peEaKIMU Ha TajOreHBI.

[TpaBmira 6e30macHOCTH IPH pabOTEe ¢ pEaKTUBAMH.

37. OcoOCHHOCTh ~ B3aUMOJICHCTBHSI ~ HEMETAUIOB  CO | YPOK
IIeJI0YaMHU U KHCJIIOTaMH. MPAKTUKYM

38. Metannel. OOmHOCTE XuMHYSCKHUX cBoMCTB. OcoOble | becena.
XHMHYECKHE CBOMCTBA METAJIOB.

39. AMdorepHblii  xapakTep  MeTasioB, OkcugoB  H | becena.
TUAPOKCHJIOB.

40. CgoiicTBa METaUIOB, OKCHJOB W THAPOKCHUIOB B | YPOK
pacrjiaBax U pacTBOpax. MPAKTUKYM

41. CpoiicTBa BaXHEWIIUX MeETAUIOB (HaATpuii, KanuH, | becena.
KaJIbIIU, MarHui, aqlOMUHHM, ITUHK) KA4YE€CTBCHHBIC
pEeaKIMK Ha KaTUOHBI METAIJIOB).

42. CBoiicTBa BaXXHEHIITUX METAIJIOB ( XpoM, KeJe3o, Meab) | becena.

U UX COEIMHEHMI, KAUYECTBEHHbIC PEAKIIMU Ha KaTHOHBI
METaJLJIOB).

43. ['eneTnueckas CBA3b MEXIY pa3In4YHbIMU | YPOK
HEOPraHUYeCKMMU BEIlleCTBAMHU. MPaKTUKYM

44. OcymiecTBaeHue TeHETUYECKOU CBSI3U MeXay | Ypok
pPa3IMYHBIMU HEOPTaHUYECKUMU BEIlleCTBAMU. MPaKTUKYM

45, Pacuérnbie 3amaum. Pacu€rel Maccbl BeniectBa WIM | YPOK




00BbéMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, | MPAKTHKYM
Macce.

46. Pacuérnpie 3amaun. Pacu€Tel Maccel BemecTBa WIM | YPOK
o0béMa Ta3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, | IPAKTUKYM
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB.

47. Pacuérer maccel (00BEMaA, KOJIWMYECTBA BEIIECTBA) | YPOK
OPOJAYKTOB pEaKIMH, €CId OJHO U3 BEIIECTB MMEET | MPAKTUKYM
IPUMECH.

48. Pacuéter  Maccel  (00bEMa, KOIMYECTBA BEHIECTBA) | YPOK
NPOJYKTOB YPAaBHEHUU pEaKIMid, €Clii OJHO M3 BEIIECTB | MPAKTUKYM
UMEET MPUMECH.

49, Brrarcienus mo XMMUYECKUM YPaBHEHUSM, €CJIA OJTHO U3 | YPOK
BEIIECTB B U30BITKE. MPAKTUKYM

50. Pemenue 3a1a4 Ha U30BITOK U HEAOCTATOK. Ypok

IPAKTUKYM

51. Pacuetst 1O XuMHYecKMM ypaBHeHHsIM. Pacuetsl, | Ypok
CBSI3aHHBIC C KOJIMYECTBEHHBIM COCTABOM PAaCTBOPOB. MPAKTUKYM

52 Pemenne 3amad  Cc  YCIOXKHSAIOMUMH — 3JEMEHTaMH | YPOK
HEOPraHNYECKOW XUMUHU. MPAKTUKYM

53. Pemenue 3aga4 ¢ COCTaBICHUEM OJHOW MPOITOPLUH. Ypok

PAKTUKYM

o4. Pemenue 3amay ¢ HMCHONB30BaHMEM PA3HOCTH MacC M | YPOK
POJYKTOB PEAKIIUU. MPAKTUKYM

95. Pemenne 3amau c cocraBieHHeM JBYX U Oojee | Ypok
POTOPIIUNA 1o YpaBHEHUSM HECKOJIBKUX | MPAKTUKYM
MOCJIEZIOBATENLHBIX PEAKITUH.

56. Pemenue 3aau Ha cpaBHEHHE KOJMYECTBEHHBIX JAHHBIX | YPOK
HECKOJIbKUX IPOLIECCOB. MPAKTUKYM

of. PacyeTsl 0 ypaBHEHHMSIM OJJHOBPEMEHHO IPOTEKAIOUIUX | YPOK
POLIECCOB. PAKTUKYM

58. Pemenne 3amad Ha cMmemmMBaHWEe U pa3daBieHUE | YPOK
pPacTBOPOB pa3HBIMU CITOCOOAMU. MPAKTUKYM

59. Pacuetst o YpaBHCHUSM HECKOJIBKUX | YPOK
MOCJICJIOBATEILHBIX PeaKIui MPAKTUKYM

60. Pacuetst ¢ wucnonb3oBaHWEM W30BITKA OJHOTO U3 | YPOK
WCXOJIHBIX DJIEMEHTOB. IPAKTUKYM

61. PaGora ¢ Tectamu. CTpoeHue aToma. Ypok

MPAKTUKYM

62. PaGora ¢ Tectamu. MI3MeHeHUe CBOMCTB 2JIEMEHTOB M X | YPOK
CoeMHEHHI 110 MOJIOKEHUIO B IEPUOINIECKON CUCTEME. | MPAKTHKYM

63. Pabora ¢ rectamu. OnpenenieHue CTeneH! OKUCICHNUS. Ypok

IIPAKTUKYM




64. Pabora ¢ Tectamu. OrmnpeneneHue  OKUCTUTENS, | YPOK
BOCCTAHOBUTEJISI, POIIECCOB. MPAKTUKYM
65. Pa6ota c Tectamu. bananc. Ypok
MPAKTUKYM
66. Pa6ora ¢ Tecramu. PUO. Ilo kparkomMy HOHHOMY | YPOK
BbIOpATh MOJIEKYJISIPHOE. MPAKTUKYM
67. Pa6ora ¢ Tectamu. OcyliecTBIeHNE TEHETUUECKON CBA3U. | YPOK
MPAKTUKYM
68. O6o0menue 3HaHul 1Mo TeMe: M30panubie Bompockl 1o | becena.
HEOPraHWYECKON XUMHH.
TemaTnueckoe MJIaHUPOBaHUE
11 kaacc. 34 gac.
DopmMbI
Ne Tema ypoka NPOBeIeHUs
Ypoka YPOKOB
1. ["omoiioru, ymeHue 3anuchiBaTh (POPMYIIBI. Ypok
PAKTUKYM
2. W3omepusi, ymeHue 3aruchiBaTh (OPMYIIBL. Ypox
MPAKTUKYM
3. Buasl nzomepos. Homenknarypa. Ypox
becena
4, N3omepusa ankanos.HomeHnknarypa. Ypok
MPAKTUKYM
5. N3omepus ankenos.HomeHnknatypa. Ypok
MPAKTUKYM
6. N3omepus ankunoB.HoMeHkmarypa. Ypox
IPAKTUKYM
7. N3omepus nuenos.Homenkiarypa. Ypox
MPAKTUKYM
8. [IpoctpancTBennas uzomepus. Homenknarypa. Ypok
MPAKTUKYM
0. YraeBoaopoibl, 00001IeHNE CBOMCTB. becena
10. ['enernueckas CBSI3b MEXIY YIJI€BOIOPOIAMMU. Ypok
MPAKTUKYM
11. OcymiecTBieHue TEHETUYECKOU CBSI3U cpeau | Ypok
MIpeIeTbHBIX YTIeBOIOPOJIOB. MPAKTUKYM
12. ['eneTnyeckas CBSI3b CpeIM YII€BOJIOPOIOB. Ypok




‘ IIPaKTHUKYM

13. OcyiiecTBIE€HUE TE€HETUYECKON  CBS3H Mexay | Ypok
npeieJbHbIMU, HEMPEAEeIbHBIMHU  YTIIEBOIOPOIAMHU. MPAKTUKYM

14, Ocy1iecTBiICHUE TE€HETUYECKOW  CBS3U MEXIy | Ypok
peNeIbHbIMHA, HEMPEACTbHBIMH W apOMATHUYCCKUMH | IPAKTUKYM
YTIIEBO0POJIaMHU.

15. OcyiiecTBIE€HUE TE€HETUYECKON  CBS3H Mexay | Ypok
peleIbHBIMHA, HEMPEACTbHBIMH W apOMATHUYCCKUMHU | IPAKTUKYM
YTIEBOI0POJaMHU. YMETh 3alIUChIBATh YPABHEHUSI.

16. OcymiecTBieHue TreHeTHYECKON CBS3U st | Ypok
NpeNeIbHBIX, HEMPEeACTbHBIX H  apOMaTHYCCKUX | MPAKTUKYM
YTII€BOIOPOIOB.

17. O06001IeHE CBOICTB KHCJIOPOJCOAEPKAIIUX | YPOK
coenuHeHui. CiupThl. MIPAKTUKYM

18. O06001IEeHE CBOIICTB KHUCJIOPOJCOAEPKAIIUX | YPOK
COEJIMHEHUHN. AJIbJIETH/IBI. MPAKTUKYM

19. O06o061eHne CBOMCTB KHCIIOPOJICOAEPKAIIUX | YPOK
coennHeHu. KucioTsl. MIPAKTUKYM

20. ['eHeTnueckas CBS3b MEXAY KHCIOPOJICOACPKAIIUMHU | YPOK
COCTMHCHUSIMU. MPAKTUKYM

21. ['eneTnueckast CBsI3b MEXKIY KHCIOPOACOAECPKAIIUMHU | YPOK
COCJIMHEHUSIMHU: CITUPTHI, AJIbJICTHJIBI. MIPAKTUKYM

22. ['eHeTnueckasi CBsI3b MEXKIY KHUCJIOPOACOACPKAIIUMHU | YPOK
COEJIMHEHUSIMU: CIIUPTHI, aJIbJICTH/IbI, KUCIOTHI. MPAKTUKYM

23. ['eHeTnueckast CBSI3b MEXKIY KHUCIOPOJCOJEPKAMMNMU | YPOK
COCIMHEHUSIMHU: CITUPTHI, AJbJCTHIBI, KUCIOThl. YMETh | IPAKTHKYM
OCYIIECTBIISITh MPEBPAIICHHSI.

24. OcymiecTBIsATh C MOMOIIBI0 YPABHEHUN T€HETHUYECKYIO | YPOK
CBSI3b MEXKJIY KHCJIOPOJCOACPKAIIMMH COCTUHEHUSMU: | TIPAKTHKYM
CIUPTBHI, AITBJETHU]IBI, KUCIOTHI

25. A3zoTcoaepxaline CoOeJMHEeHNs, 0000IIeHNnEe CBONCTB. becena

26. A3zoTconepkaniiue coeauHeHus, 0000IeHne CBOMCTB. | becena
OCHOBHBII XapaKkTep aMUHOB.

27, AzoTconepxamue coeauHeHus, oboOmeHne cBoucTB. | becena.
AMdoTepHBIl XapaKTep aMUHOKHUCIIOT.

28. Pacuérnnlie 3a/1auu. Omnpenenenue dbopmyn | Ypok
OpPraHWYECKHUX BEIIECTB MO OTHOCUTEIHHOU TUIOTHOCTH | MPAKTHKYM
ra3oB.

29. Onpenenenne (HopMysn OpPraHUYECKHX BEIIECTB IO | YPOK
OTHOCHUTEJIbHON TUIOTHOCTH Ta30B. MPAKTUKYM

30. Onpenenenne GopMys BEIIECTB HA OCHOBE MPOJIYKTOB | YPOK

CropaHus.

NPAKTUKYM




31. Pemienne 3amau. Omnpenenenne ¢Gopmya BelIeCTB Ha | YPOK
OCHOBE MPOJTYKTOB CTOPAHHSI. IPAKTUKYM

32. Pemenune 3amau. OnpeneneHue (opmysa BelECTB Ha | YPOK
OCHOBE XMMHUYECKUX CBOWCTB. MPAKTUKYM

33. Pemenne 3a/1ad4. Omnpenenenne dbopmyn | Ypok
KHCJIOPOJICOACPKAIINX BEIIECTB Ha OCHOBE | IPAKTUKYM
XUMHYECKHUX CBOMCTB.

34. OO06o0meHne 3HaHWUM MO  CBOMCTBAM OPTaHMYECKUX | YPOK

BCIIIECTB.

IPaKTHKYM
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