MyHununajibHoe 010/KeTHOe 001eo0pa3oBaTebHOE YUpe:KkIeHue cpelHsisi o0meodpa3oBaTeabHas mkoaa Ne7

PACCMOTPEHO: COI''TACOBAHO:

Ha 3aceJaHul METOIUYSCKOTr0 O0beIMHEHHS, 3aMecTUTeNb JUPEKTOpa

npotokoi Ne 5 ot «04» mrons 2024 r. 110 y4eOHO-BOCIIUTATENIBHOM paboTe
\ A .H. XypasneBa «30» aBrycra 2024 r.

7

Pabouas nporpamma
110 yueOHOMY IIpeaMeTy
«XUMHUSY»

cpennee obmee o6pa3zoranue (10-11) xnacc

Vyebnuk: ['abpuensa O.C., Octpoymos 1.I'., Cnagxos C.A.., Xumus. 10 knacc: yaebuux. — M.: [Ipocsemenue, 2021
I"abpuemnsan O.C., Octpoymos N.I'., CnaaxoB C.A.., Xumus. 10 xiacc: yueOunuk. — M.: IIpocBemenue, 2021

r. CypryT

2024-2025 yuebHblii ron



Pabouas nporpamma Ha 2024-2025 yueOHsblii roa s npu nepexone Ha ooHoBineHHbIe PI'OC 1 GOII

Conep:xanue yueonoro npeamera Xumus «10-11 ki.»

HaumenoBanue pazaena

[IpenMeTHOE conepkaHue

q)opMa peain3anuy BOCIIUTATCIbHOT'O ITOTCHIIUAJIA

10 xa

Pa3nea 1. Teoperuueckue
OCHOBBI OPraHU4eCcKOM
XuMMH -3 yaca

IIpenmer  opraHmyeckou  XUMHUHM: €€
BO3HMKHOBEHUE, pPa3BUTHE U 3HAYCHHE B
IIOJIy4YEHUM HOBBIX BEIIECTB U MaTEpUAIIOB.
Teopust cTpoeHU OPraHUYECKUX COCUHEHUN A.
M. bytnepoBa, €€ OCHOBHBIC IIOJIOXKECHHUS.

CtpyKTypHBIE dbopmyibl OPTraHUYECKUX
BemecTB. ['omomorusi, m3omepus. XuMudecKas
CBSA3b B  OPraHUYECKUX COCIUHEHUSAX  —
OJINHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue 0 KJIaCCU(PUKAITUU
OpraHu4eCKUX BEILIECTB. Homenknarypa
OpraHUYECKUX COEAMHEHUI (CucTeMaThyeckas)
U TPUBHAIBHBIE  Ha3BaHUs  BAXKHEUIIUX
NpeCcTaBUTeNEH KJIACCOB OpraHUYeCcKUX
BEILECTB.

OKCNEpUMEHTAIbHBIE METOJbl U3Y4YCHUS
BEIIECTB M WX TPEBPAIICHUN: O3HAKOMJICHHE C
oOpa3znamu OpraHUYeCKuX BEILIECTB u
MaTepuajiaMi Ha WX OCHOBE, MOJCTUPOBAHHE
MOJIEKYJI OPTaHUYECKUX BEIECTB, HAOIOJCHUE
M ONHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB TIO
NPEBPAIICHUIO OPTaHWYECKUX BEIIECTB IPH

— YCTaHOBJICHHE JJOBEPUTEIBHBIX OTHOIICHHIA
MEX/1y YYUTENIEM U er0 YUYeHUKaMH,
CIOCOOCTBYIOUIMX MTO3UTUBHOMY BOCTIPUSITHIO
yJammuMucs TpeOOBaHUM U TPOCHO YUUTEIS,
MIPHUBJICYCHUIO MX BHUMaHUS K 00CyX1aeMOii Ha
ypoke nHpopMaluy, akTUBU3ALIUN UX
MO3HABATENIBHOM I€ATEIbHOCTH; — OOy KICHHE
IIKOJILHUKOB COOJTIOAATh Ha YPOKE
OOIIETPUHATHIE HOPMBI TOBEACHHSI, TPaBUIIa
OOIIEHUS CO CTapIIUMH (YIUTEISIMH) |
CBEPCTHUKAMH (IIIKOJIbHUKAMU), IPUHITUIIBI
y4eOHOW JUCIMILTUHBI U CAMOOPTaHU3AIUH; — —
MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM
paboThI ydaluxcs: UHTEUIEKTYaIbHBIX UTP,
CTUMYJIUPYIONINX MO3HABATEIbHYIO0 MOTHBALIHIO
IIKOJILHUKOB; TUJIaKTHYECKOTO TeaTpa, Iae
MOJIy4YE€HHbIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B
TeaTpaTbHBIX TTOCTAHOBKAX; TUCKYCCHH,
KOTOpBIE JAIOT YYalllUMCs BO3MOKHOCTh
MPUOOPECTH OIBIT BeICHUSI KOHCTPYKTUBHOTO
Jasora; TpynmnoBOi paboThl WM pabOTHI B
napax, KOTOpbI€ y4aT IIKOJIbHUKOB KOMaHTHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;




HarpeBaHuu  (TUTaBJieHWE, OOYTJIMBaHHE |
TOpEHHE).
Paznen 2. Yraesoaopoanbi — 13 AJIKAHBIL: COCTAaB H CTpOCHME, | IPHBICICHNC BHUMAHKS IIKOJIBHUKOB K
JacoB romonormueckuii pai. MeTan M oTaH — LCHHOCTHOMY aCIEKTy H3yMaeMbIX Ha ypoKax
. SIBIICHUH, OpraHu3anus X padoThI C
IIPOCTCUIINC HIPCACTAaBUTCIIN AIIKAHOB. | 11051yyaemoii Ha ypoKe COLMATBLHO 3HAUMMOM

¢u3nuecKkue U XMMHUYECKHE CBOICTBa (peakiuu
3aMEIlEeHUs U TOPEHHUs ), HAXOKIEHUE B IPUPOJIE,
IIOJIyYE€HHE U IIPUMEHEHNE.

AJIKEHBI: COCTaB 151 CTpOCHHUE,
TOMOJIOTHYECKUM PsAl. DTUJIGH W TPONWICH —
pocTeuIme MIPEJICTABUTEIIH AJIKEHOB:

(duznyeckre U XUMHUYECKUE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, TUApaTallUu,
OKHUCJICHHS U TOJUMEPHU3alliU), TMOIy4YeHUE U

MPUMEHEHHUE.

AJKaIueHsbl: Oyranuen-1,3 u
MeTuinOyTaaueH-1,3:  cTpoeHue, BaKHEHIIHE
XUMHYECKHE CBOMCTBA (peakuus

nosmMepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa 1 pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,
TOMOJIOTHYECKAN PsAl. ALUETHUIIEH — NPOCTEUIINN
IIPEACTABUTENIb AJIKHHOB: COCTaB, CTPOECHUE,
¢uznyecKkue U XMMHYECKHE CBOICTBa (peakiuu
TMAPUPOBAaHUs, TaJOT€HUPOBAHUsA, TMApATALVH,
rOpeHusi), NOJy4YeHUEe U IPUMEHEHHE.

nH(popMaluel — MHULMUPOBAHUE €€
00CYXJIeHUs, BBICKA3bIBAHUS YUAITUMHKCS CBOCTO
MHEHHUS IO €€ TIOBOAY, BEIPaOOTKH CBOETO K HEell
OTHOIICHUS, — UCIIOJIB30BAaHUEC BOCIIMTATCIBbHBIX
BO3MOKHOCTEH COJIepKaHusl yueOHOTo MpeaMeTa
qyepe3 IEMOHCTPALUIO JICTSM IIPUMEPOB
OTBCTCTBCHHOI'O, I'PAKAAHCKOI'0 ITIOBCACHUA,
MIPOSIBJICHUS YEITOBEKOIIOOHS U
T00pOCEPICYHOCTH, Yepe3 moaoop
COOTBETCTBYIOIIUX TEKCTOB JIJISl YTCHHUS, 33124
JUTSL pEIIeHus], IPOOJIEMHBIX CUTYAIUH JIIs
o0CyXIeHHs B KJIacce;




Apenbl. beHn3os:  coctaB, CTpOEHWE,
¢du3nUecKkue U XMMUYECKHE CBOWCTBA (peakuuu
raJIOrTeHUPOBAHUSI M HUTPOBAHUS), OTyUYEHUE U
npumeHenue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuueckue ceolicmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJYUEHUE U
npumMeHeHue. Tokcu4yHOCTB apeHOB.
['eneTnyeckas CBsI3b MEXAY YIJIEBOIOPOIAMU,
MPUHAIICKAITIME K Pa3TUIHBIM KJIaCCaM.

[IpupoaHbie HCTOYHUKHU YIJIEBOAOPOIOB.
[Ipuponusiii Ta3 U MOMyTHBIE HEe(TSHBIC Ta3bl.
Hepts u e€ mpoucxoxnenue. CrocoObl
nepepaboTku  HePTU: TEeperoHkKa, KpPEKUHT
(TepMUYECKHM, KaTaJIUTUYECKUN), MHUPOJIH3.
[IponykThl IepepabOTKU HEPTH, UX TPUMEHEHHE
B IIPOMBILIUIEHHOCTHU U B ObITY. KameHHBIH yroib
U TIPOJYKTHI €ro nepepadboTKH.

OKCMEPUMEHTAIbHBIE METOJIbl  M3Yy4YEHUS
BEILIECTB U WX MPEBPAIICHUI: O3HAKOMIICHHE C
oOpa3llaMy TUTacCTMacC, Kay4yKOB W PE3UHBI,

KOJUJICKIIUHU «Hed1b» u «YTOoJIbY,
MOJICIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U
rajJjoreHONnpPOU3BOIHBIX, MPOBEJICHUE

OPAKTHYECKONW paboThl: MOJIy4YEHHE JTUIEHA U
M3y4YE€HUE €r0 CBOMCTB.

Pacuérusnle 3amaun.

Brruncnenuss no ypaBHEHHMIO XHMHUYECKOMN




peakiuu  (Maccel, 00BEMA,  KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIMH T10
U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO

nu3 HCXOOHBIX BCIIECCTB NI IMPOAYKTOB

peakiun).
Pa3nen 3. Hpe JICJIPHBIC OJITHOATOMHBIC CHUPTHI. K ITOJTY4Y€HHIO 3HAHUH, HaTa)KUBaHUIO
Kncnoponcouepmamne MMO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIICHUI B

OpraHuYecKue coeMHeHHus —
13 yacoB

MetaHon W 3TaHOI: CTpoeHHe, (U3HUYECKHE U
XUMUYECKHE CBOMCTBa (peakiuu C aKTHBHBIMU
MeTaJlJlaMU, TaJOT€HOBOJOPOJIaMH, TOPEHHUE),
NpuMeHeHue. BonopomHble  CBSI3U  MEXIY
MOJICKYJIaMU CIHUPTOB. JlelCTBHME MeTaHOJa |
ATaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaTtoMHbI€ CIIAPTHI. DTUIIECHTIIUKOJIb U
TJIMLEPUH: CTpPOEHUE, dbuzuyeckue u
XUMHYECKHE CBONCTBA (B3aMMOJICHCTBHUE CO
HISTOYHBIMUA METAJIJIaMH, KAYECTBEHHAS PEaKIIUs
HAa MHOroaTOMHBIE cHupThl). JleiicTBue Ha
OpraHu3M uenoBeka. [IpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIA.

deHo: CTPOCHUE MOJICKYIIbI, (PU3HUECCKUE
U XUMHUYECKue CBOMCTBA. TOKCMYHOCTH (heHOJa.
[Ipumenenue denoa.

Anbaerunpl U kemowvl. DopmanbIeru,
aneTaNpICTU:  CTpoeHue, (Qusmyeckue u
XUMHMYECKHE CBOMCTBA (PEAKIIMU OKHCICHHUS M
BOCCTAHOBJICHMS, = KAa4eCTBEHHBIC  PEaKIuu),
MOJy4YEHUE U MPUMEHEHUE.

KJIacce, MOMOTAIOT YCTaHOBJICHUIO
no0poskenaTeapHON aTMocdepsl BO Bpemst
ypoKa; — opraHu3arus megcrTpa
MOTUBHUPOBAHHBIX U SPYAUPOBAHHBIX YUAIUXCA
HaJI UX HEYCIEBAIOIIUMHU OJHOKIACCHUKAMM,
JAIOIIETO MIKOJBPHUKAM COIUATBHO 3HAYMMBIN
OIIBIT COTPYAHHUYECCTBA U B3auMHOU noMomu, —
WHULMUPOBAHUE U MIOAAEPKKA
MCCIIEI0BATEILCKOM S TETPHOCTH IIKOJIBHUKOB
B paMKax pcajindalluid UMW UHAUBUAYAJIbHBIX U
IPYTIIOBBIX UCCIIEIOBATEILCKUX MTPOSKTOB, YTO
JaCT MIKOJIBHUKAM BO3MOYKHOCTb TTPHOOpECTH
HaBBIK CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETUIECKON MPOOIIEMBI, HABBIK
reHEPUPOBAaHUS B 0(DOPMIICHHS COOCTBEHHBIX
Hﬂeﬁ, HAaBBIK YBAKUTCJIIBHOI'O OTHOHMICHUA K
qyKAM UACSIM,




OnHOOCHOBHBIE TpeJebHBIE KapOOHOBHIE
KUCTOTHl. MypaBbuHAsi U YKCYCHAasl KHUCIIOTBHI:
CTpoeHue, pU3NYecKue U XUMMUYECKUEe CBOMCTBA
(cBoiicTBa, 00IIKE AJIs1 Kiacca KUCIOT, peaKuus
sTepudUKaluK), TOJyYEHHE U TPUMEHEHUE.
CreapuHoBass M OJEMHOBAasi KHUCJOTHI  Kak
NPEICTAaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT.
Mpina Kak CONM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEE NEHCTBHE.

Cnoxuple d>Qupsl Kak IPOU3BOIHBIC
KapOOHOBBIX  KHCJHOT. [HMIOPONIU3  CIOKHBIX
sa¢upoB. Kupsel. ['maponus xupos. [Ipumenenue
KHUPOB. Buonorndeckas posb KUPOB.

YrneBoasl: COCTaB, KIaccuuranus
yIJIEBOAOB (MOHO-, JAW- M MOJHCAXapUJbI).
['moko3a —  mpocrewmuii  MOHOCAxapumu:

OCOOEHHOCTH CTPOEHHUSI MOJEKYJbI, (pU3nyeckue
U XUMHYECKHUE CBOMCTBa (B3aUMOJEHCTBHUE C
rugpokcuaom Mmeau(Il), okucieHne aMMuaqYHbIM
pactBopoM okcuza cepedbpa(l), BoccranoBneHue,
Opo’KeHHE TIIIOKO3bl), HaXOXJEHUE B MPUPOJIE,
MIPUMEHEHHUE, ouoJsioruueckas pOJIb.
@orocunTe3. PpyKTO3a KAK N30MEP TIIFOKO3BI.
Kpaxman u unemiionioza Kak NPUPOIHBIC
nonumepsl. CTpoeHHe Kpaxmania U LEJITI0JIO3bI.
duznyeckre U XMMUYECKHE CBOMCTBA Kpaxmalia
(runponun3, Ka4eCTBEHHAS PEaKIMs C HOJIOM).




OKCIIEpUMEHTAIbHBIE METOJIbl U3Yy4YEHUs
BEIIECTB W HX MPEBpAlICHUN: NPOBEACHUE,
HaAOJIIO/ICHHE M OIHUCaHUE JEMOHCTPAIIMOHHBIX
OMBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKHUCIICHUE
staHona okcugom wmeau(Il)), MHOroatoMHbIX
COUpTOB  (B3aUMOJEHCTBUE  TIUIEpPUHA C
TUIPOKCUAOM menu(1l)), aJIbJIETUIOB
(OKuCTIEHHEe aMMHayHbIM pacTBOPOM OKCHJA
cepebpa(l) u TUIPOKCUIOM meau(Il),
B3aMMOJICHCTBUE Kpaxmaja  C HOJIOM),
MPOBEJICHNE MPAKTUUECKOW pabOThl: CBOWCTBA
pacTBOpa YKCYCHOUM KHUCIIOTHI.

Pacuérnble 3anaumn.

Bpruncnenus mo ypaBHEHHMIO XHUMHUYECKON
peakuun  (Maccbl, 00BEMA,  KOJIMYECTBA
MCXOJIHOTO BEILIECTBA WM MPOIYKTAa PEAKIINH T10
M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO
M3  HUCXOJHBIX  BEHIECTB WM  TMPOJSYKTOB
peakiun).

Pasnen 4. AzoTcoaepxamme
OpraHuvecKue coeJIMHeHus —
3 gaca

A3oTconepxkaiue OpraHuyYyecKue
COCMHEHUS.
AMUHOKHUCIIOTHI Kak amdorepHbie

opranuyeckue coeauHeHus. dusznueckue wu
XUMHUYECKUE  CBOWCTBA aMHUHOKHUCIOT  (Ha
npuMepe TriauiuHa). buonormyeckoe 3HaueHUE
aMUHOKUCIOT. [lenTumsl.

IpUBJIEYEHNE BHUMAHMS IIKOJIbHUKOB K
LIEHHOCTHOMY acCIEeKTy U3y4aeMbIX Ha ypOKax
SBJICHU, OpraHu3aius ux paboTsl ¢
[10JIy4aeMOil Ha ypOKe COLMaIbHO 3HAYUMON
uHpopMalrel — THULIUUPOBAHUE €€
00CYX/IeHUSs, BEICKa3bIBAHUS YUAITUMHCS CBOETO
MHEHHMS IO €€ MOBOJLy, BEIpaOOTKH CBOETO K Hel
OTHOLIEHHUS; — UCII0JIb30BaHHE BOCTIUTATEIbHBIX
BO3MOKHOCTEH coJiepKaHMsl yueOHOro npeaMera




benkn KakK IIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIC COEJIMHECHUA.
IlepBuuHas, BTOpUYHasi U TPETUUHAS CTPYKTypa
OcnkoB.  XHMMHYECKHE  CBOMCTBA  OCIIKOB:
TUJIPOJIN3, JICHaTypauus, Ka4yeCTBEHHBIEC
peaKIuy Ha OeJIKH.

OKCNIEPUMEHTAIbHBIE METO/Ibl M3y4ECHUS
BEIIECTB W WX TMpeBpalleHuil: HaOIIoJeHUE U
OINHACAHHE J€MOHCTPAlMOHHBIX OTIBITOB:
JeHaTypaius OeJIKOB MPU HarpeBaHUU, I[BETHbHIC
peakIuu OEIKOB.

4yepe3 IEMOHCTPAIIHIO IeTSIM IPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBEACHUS,
IMPOABJICHUA I-Ie.]’[OBeKOJ’IIO61/151 u
T00pOCEepICYHOCTH, Yepe3 moa00p
COOTBCTCTBYIOIINX TCKCTOB IJId YTCHHA, 3a/1a4
IUTSL PEIICHNs, TIPOOJIEMHBIX CUTYAIIUH JTsT
o0CyXJIeHUs B KJ1acce;

Pa3pea 5.
BbicoKOMO/IEKY/IIPHBIE
coeIuHEeHHd — 2 Jyaca

OcHOBHBIE TOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTEIICHb

IMOJIMMCpHU3aliii, CPpCaAHAA MOJICKYJISIPpHAA MaccCa.
OcHOBHBIC MCTOJbI CHHTC3a
BBICOKOMOJICKYJIAAPHBIX COCJIMHCHUU —
MMOoJIMMECpuU3alud U IMIOJUKOHACHCALIWA.

3KCHepI/IM€HTaHI>HI)Ie MCTOAbI H3YYCHHUA
BCIHICCTB U HX npeBpameHm”I: O3HAKOMIJICHUC C
O6p8.3HaMI/I IMpUpOAHBIX W  HCKYCCTBCHHBLIX

BOJIOKOH, INTaCTMACC, Kay4YyKOB.

[Touck napopManmu 00 aTbTEpPHATUBHBIX
HMCTOYHUKAX SHEPTUH, padoTa B TpyIIax.
BocnuTtanne Ha mpuMepe TUYHOCTEN YUEHBIX A.
bekkepens.

-BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE TOMOTAIOT MOACPKATH MOTHBAIHIO --
o(OpMIIEHHBIM B paboTax Ipyrux
UccleIoBaTeNeil, HaBbIK MyOJIUIHOTO
BBICTYIUICHUSI TIEpE]] ayAUTOpUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKHU
3peHusl.

11 ki

Pasnen 1. Teopernueckue
OCHOBEI XMMHH -13 yacoB

XUMUYECKUM 371eMeHT. AToM. Spo aroma,
U30TOIIbI. DJIEKTpOHHAs 000JI0YKa.

— YCTaHOBJICHHUE JIOBEPUTEIHHBIX OTHOLICHUH
MEXIy YUYUTEIEM U €T0 YUEHUKaMHU,
CIOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPUSTHIO




DHepreTuyecKue ypoBHHU, TOAYPOBHU. ATOMHBIE
opOuranu, s-, p-, d- smemeHTh. OCOOEHHOCTH
pacripefielieHuss 3JEKTPOHOB IO OpOUTaIsIM B
aToMax d3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHas KOH(GUTYpaIUsS aTOMOB.
ITepnonnueckuin 3akoH u Ilepuonnueckas
cucremMa xuMuueckux ajementoB . .
MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U
[Tepuoauueckoii CUCTEMBI XUMHYECKUX
anemeHToB . 1. MenneneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHWYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
no rpynnamMm W IepuojaMm.  3HAUYEHUE
MEePUOIMYECKOT0 3aKOHA B PA3BUTUHU HAYKH.
Crpoenue BemiecTBa. XUMHYECKasi CBS3b.

Bunpl  xuMuuyeckoi  CBA3M  (KOBaJICHTHAs
HeToJsIpHas u noJIsIpHas, HMOHHAs,
MeTaimyeckas). MexaHusmbl  0Opa3oBaHUs

KOBAJIGHTHON XMMHYECKOU CBSI3M (OOMEHHBIN U
JTOHOPHO-AaKIENTOPHBIN). BomopomHas
BaneHnTHOCTS. DJEKTPOOTPUIIATEIEHOCTD.
Cremnienp okucieHus. OHbI: KATHOHBI 1 aHUOHBI.

CBs3b.

BemecTsa MOJIEKYJISIPHOTO "
HEMOJIEKYJIIPHOT O CTPOEHUS. 3aKoH
IOCTOSTHCTBA ~ COCTaBa  BelIecTBa.  THIIbI
KPUCTAJUIMYECKUX  PEIIETOK.  3aBUCHUMOCTb

y4YalmMMucs TpeOoBaHMA U IPOCHO yUUTENS,
IIPUBJICUYEHHUIO UX BHUMAHUS K 00CyX1aeMOH Ha
ypoke uH(OpMaIuy, aKTUBU3ALIH UX
MIO03HABATEBHOM JeSITETIbHOCTH; — OOYXK/IEHUE
IIKOJIBHUKOB COOJIIOIaTh HA YPOKE
OOIIECTIPUHATHIC HOPMBI ITOBEICHUS, ITPABHIIA
OOIICHHSI CO CTAPIIUMHU (YUUTENISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIUIIBI
y4eOHOH TUCIMIIMHBI U CAMOOPTaHU3aIUH;, —
NpUBJICUYEHNE BHUMAHHS IIKOJIHLHUKOB K
LICHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha ypoKax
SBJICHU, OpraHu3aius ux padoTsl ¢
MOJTy4aeMOM Ha yPOKE COIMAIbHO 3HAYMMOM
uHpopMalrei — THUIUUPOBAHUE €€
00CYX/I€HUs1, BBICKa3bIBAHUS YUALIUMHCS CBOETO
MHEHHS T10 €€ MOBOJTy, BEIPaOOTKH CBOETO K HEl
OTHOIICHHUS; — UCTIOJIb30BAaHHE BOCTIUTATEIbHBIX




CBOMCTBA BELIECTB OT THUIIA KPUCTAJUIMYECKOU
PELIETKMU.

IloHdaTE O  JOUCHEPCHBIX  CHCTEMAX.
HcTtuHHbIE M KOJUIOUIHBIE pacTBOpbl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX
coenuHeHnil. HomeHkiaTypa HEOpPraHMYEeCKHUX
BEIIECTB. ['eHeTHUECKas CBSI3b HEOPTaHUUYECKUX
BEIIECTB, NPUHANICKAINMX K  PaA3IMYHBIM
KJIACCaM.

Xumuueckas peakinus.  Knaccudukarus
XUMUYECKUX pEaKUUid B HEOPraHWYECKOW U
OpPraHMYEeCKON XUMHHM. 3aKOH COXpPAaHEHUS
MAacChl  BEHIECTB, 3aKOH  COXpPaHEHUA U
MPEBPALIEHUs]  JHEPIUM IPU  XUMHUYECKUX
peaKIusX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT
paznmuuHbix (akTopoB. OOpaTUMbIE PEAKIIUH.
XuMuueckoe paBHoBecue. DaKTOPHI, BIUSIOIIUE
Ha COCTOSHME XHMHUYECKOIO  PAaBHOBECHS.
[Tpunnun Jle Hlarenbe.

DNEeKTPOIUTUYECKAS JIMCCOIHALIMS.
CunbHble u  cinabble  snekTponuthl. Cpena
BOJHBIX  pPacTBOPOB BEILIECTB: KHCIas,

HEWUTpaJIbHAasl, LIEIOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.




OKCNEpUMEHTaIbHbIE METOJIbl H3y4CHUS
BEIIECTB M WX IMPEBpalICHUN: JEMOHCTpaIus
tabmun «llepuoguyeckas cucreMa XUMHUYECKHUX
anementoB [[. M. MenneneeBay, u3yyeHue
Mozeeun KPUCTAJUTMYECKHUX PELIETOK,
HaOJII0JICHUE W ONMCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3yiokKEHHE TTEPOKCH A
BOJIOpOAAa B  MPUCYTCTBUM  KaTaau3aTopa,
ONPENICJICHUE CPEAbl PACTBOPOB BEIIECTB C
MMOMOIIBIO YHHUBEPCAIIBHOTO WHIUKATOPA,
peakiui  HMOHHOrO  OoOMeHa), IPOBEJCHHUE
MpaKkTUUYEeCKON paboThl «BiusiHUe pa3au4HBIX
(haKTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITUN.

PacuérHbie 3amaumn.

Pacuérel 1o ypaBHEHUAM XUMHYECKHUX
peakuuii, B TOM YHUCJIEC TEPMOXHUMHUYECKUE
pacué€Thl, pacyE€Thl ¢ MCIOJIb30BAHUEM IOHATHSA
«MaccoBasi J10JIs BEIICCTBAY.

Pa3nea 2. Heoprannueckasi
xumus -20 yacoB

Heoprannyeckasi xumus

Hemeramnbl. [lonokeHMe HEMETAIIOB B
[Tepuoauueckoii CUCTEME XUMUYECKUX
snemenToB J[. 1. MenneneeBa U 0COOCHHOCTH
ctpoeHust atoMoB. Dusznyeckue CBOMCTBA
HEMETAJUIOB. AIIJIOTPONUST HEMETaUIoB  (Ha
npuMepe  Kuciaoponaa, cepel, ¢ocopa u
yriepoza).

JEMOHCTpAIHUs ACTAM IPUMEPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MTOBEJICHUS,
MIPOSIBJICHUS YETIOBEKOJIIO0HS U
T00pOCEepIEYHOCTH, Yepe3 o000
COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHUS, 3a1a4
IS peTIeHNs, TPOOTIEMHBIX CUTYaIUH 15
00CyXIeHHS B KJlacce; — NPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX ()OPM pabOTHI yIaIUXCS:
UHTEJUICKTYalIbHBIX U, CTUMYJINPYIOIINX
M03HABATEIBHYIO0 MOTHBAIINIO MIKOJIHHUKOB;




XHUMHUYECKHE CBOWCTBA BaKHEHIIIHNX
HEMETAJIJIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa,
yriaepoja Y KpeMHHUs)) U HUX COCIMHEHHU
(OKCHIOB,  KHUCJIOPOACOJEPX AIIUX  KUCIIOT,
BOJIOPOJIHBIX COCIMHEHUM).

[IpumeHeHne BaXKHEWIIUX HEMETAUIOB M
UX COCIUHEHUM.

Meramnel.  IlosoxkeHue  merayyioB B
Ilepronnueckou CUCTEME XUMHUYECKUX
snemenToB JI. WM. MenneneeBa. OcoOeHHOCTH
CTpOEHHUs DJEKTPOHHBIX 000JOYEK AaTOMOB
metaiioB.  OOmue  ¢Qusmyeckue  CBOMCTBa

METAJIJIOB. CrutaBsl METAJIJIOB.
DNEKTPOXUMHUYECKUN psan HaIpsHKEHAN
METAaJIOB.

XHUMHUYCCKUE CBOMCTBA Ba)KHEHMIIINX
METaJUIOB (HATpUM, KaJIUi, KaJablUM, MarHui,
ATIOMUHUHM, LUHK, XPOM, JKEJIe30, MeIb) U HX
COCIUHCHUH.

OO0mue cmocoObl TMONYYEHUS] METaJIOB.
[IpuMeHeHHEe METAIIJIOB B OBITY M TEXHHKE.

ODKCNIEPUMEHTAIbHBIE METOJbl HU3YyUYEHUS
BEIIECTB W WX MNPEBPALICHUH: U3YYCHHUE
KOJJIEKIIUM «MeTajiibl M CIUIaBbl», 00pa3loB
HEMETAJUIOB, PEUICHUE HKCIECPUMEHTAIbHBIX
3aj1ad, HaOJIr0IeH1E u OITMCaHue
JEMOHCTPALIUOHHBIX W JITA0OPATOPHBIX OIBITOB

TUIaKTHYECKOTO TeaTpa, I/ie MOJyYCHHbIE Ha
YpOKe 3HaHUsI OOBITPHIBAIOTCS B TEATPAITBHBIX
MMOCTAaHOBKAX; JUCKYCCUMN, KOTOPBIE JAOT
YYaluMcsi BO3MOXHOCTh TPHOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTHUBHOTO TUAJIOTa; TPYIIOBOM
paboThHl WK pabOTHI B ITapax, KOTOPBIC y4aT
IIKOJILHUKOB KOMaHAHOW padoTe u
B3aWMOJICHCTBHIO C IPYTUMH JCTEMHU;




(B3aUMOJICMCTBUE THUJAPOKCHUIA aATIOMUHUS C
pacTBOpaMu KHUCJIOT W HIET0YEH, KaUueCTBEHHBIC
peaKIuy Ha KaTHOHBI METAJLJIOB).

Pacuérneble 3agaun.

Pacuérel Maccel BemiecTBa MM 00BEMA
razoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJHOTO W3 YYacCTBYIOIIUX B
peakIuu BelIecTB, pacuéTbhl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB pEaAKIUU,
€CJIM OJTHO W3 BEILIECTB UMEET MPUMECH.

Pa3znea 3. Xumusd u :Xu3Hb - 4
yaca

X¥MHUA U )KN3Hb

Ponb obecrieueHu
JKOJIOTUYECKOM, HSHEPreTHYECKOW U NHUILEBOMN
0€301acCHOCTH, Pa3BUTHU MeAUITUHEL. [loHATHE O

XUMHHN B

Hay4yHbIX METOJaxX II03HAHUS BEUIECTB MU
XUMHUYECKHUX PEaKIIHM.

[IpeacraBnenrss 00 OOIIMX  HAYYHBIX
NPUHLIMIAX  IPOMBIIUIEHHOIO  TOJYyYEHHS

BAXKHEUIIINX BELIECTB.

YenoBek B MUpE BELIECTB U MaTEPHUAJIOB:
BOKHENIINE CTPOUTENBHBIE MaTepualsl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKu, CTEKIIO,
KepaMHKa, MaTepualbl Uil DJIEKTPOHMKH,
HAaHOMAaTEpHUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHST U 300pPOBbE YEJIOBEKA: IIpaBUIIA

— BKJIIOYEHUE B YPOK UT'POBBIX MPOLIEAYD,
KOTOpBI@ IIOMOTI'aroT HO,Z[I[ep)KaTL MOTHUBaAIIUO
JeTeH K MOJYUYECHHIO 3HAHWUM, HATAXKUBAHHUIO
IIO3UTUBHBIX MCIKJINYHOCTHBIX OTHOI_HGHI/Iﬁ B
KJIacce, MOMOTAI0T YCTaHOBJICHHUIO
I00poXkKeNnaTeTbHON aTMOCc(hepsl BO BpeMs
ypoKa; — opranmu3aius medcraa
MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX yUYaIIHXCS
HaOI UX HGyCHGBaIOHII/IMI/I OQHOKJIaCCHUKaMHU,
JAFOIIEro MIKOJIbHUKAM COLMAILHO 3HAYNMBIH
OIIBIT COTp}II[HI/I‘IGCTBa nu BBaI/IMHOI\/’I IIOMOIIIH,




HCIIOJIB30BaHUA JICKAPCTBCHHBLIX  IIPCIIapaToOB,
IMpaBHJIa 0e301acHoro HCIIOJIB30BaHUA
IMpCIIapaToB OBITOBOM XMMHH B HOBCGHHGBHOﬁ
KHN3HHU.

INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI II0 XMMHWM HA BA30BOM VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOECHHS OOYYaIOIIMMHCS MPOrpaMM CpPEIHEro oOIIero
oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM W MpeAMETHbIM). HaydyHo-meToamueckoi OCHOBOW ISl pa3pabOTKu
IUTAaHUPYEMBIX PE3YyJbTAaTOB OCBOCHHUS MPOrpPaMM CpPeIHEro o0miero oOpa3oBaHUS SIBISIETCS CUCTEMHO-AESTEbHOCTHBIHN
IIOAXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX pE3YyJbTaTOB OCBOCHMSI
npeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus BbIEIEHbBI CIAEAYIOIINUE COCTABISIOLIUE:

- OCO3HaHUE OOYYarOIIMMHUCSI POCCHMCKOM TIpakJAaHCKOM MIEHTHYHOCTH — TOTOBHOCTH K CamMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaAMOOIIPEEIICHUIO;

- HaJIMYMe MOTHBALIUU K 00Y4YEHHUIO;

- LEJCHANpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTM HAa OCHOBE KIIOYEBBIX IEHHOCTEW U
UCTOPUYECKUX TPAAUIIM 0a30BOIM HAYKH XUMUH;

- TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEU JNEATEIHHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, IPUCYIIIUMHU LEJTOCTHOW CUCTEME XUMUUYECKOT0 00pa30BaHus;

- HaJIMYMe IPaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTHTalOTCs B €IMHCTBE y4eOHOM M BOCHHUTATEIbHOM
JESATENBHOCTH B COOTBETCTBHHM C T'yYMAHUCTHYECKMMH, COLIMOKYJIBTYPHBIMU, JYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M




ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMH B O0OIECTBE HOPMAaMU W TpaBWJIAMH TIOBEICHHS,
CIOCOOCTBYIOIIMMU ITPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TIMYHOCTH 00YYAIOIIUXCS.

JIngyHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIBLHON U
MPAKTUUYECKOM JEATEIbHOCTHA 00YUaONIUXCS M0 peaIu3allUuy MPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YUCJE B YaCTH:

1) rpaaaHCKOT0 BOCIIMTAHMS:

-0CO3HaHUS 00YYaIOIMUMHUCS CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEH, YBOXKCHHSI K 3aKOHY U TIPABOTIOPSIIKY;

-IPEICTABIEHUS O COL[MATIbHBIX HOPMAX U MTPAaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUI B KOJJIEKTUBE;

-TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIBHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEHICHUU YUEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY M apTyMEHTHI APYTUX MPU aHAIHU3E PA3TUIHBIX
BUJIOB YU4E€OHOU J1eATEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTIUTAHUSA:

-IIEHHOCTHOTO OTHOILICHUSI K UICTOPUUYECKOMY M HAYUYHOMY HACJIEIUI0 OTEYECTBEHHOW XUMUU;

-yYBa)X€HUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XMMUU, OCO3HAHUS TOTO, YTO
JOCTIDKCHUSI HAyKW €CTh pPe3yibTaT JUIMTENbHBIX HAONIOJACHHM, KPOTOTIUBBIX OKCIIEPUMEHTAIBHBIX ITOWCKOB,
MIOCTOSTHHOTO TPYyJAa YYEHBIX U NPAKTUKOB;

-MHTEpeCa W IMO03HABaTEJIbHBIX MOTHMBOB B TMOJYYEHUH W TMOCIEAYIOIIEM aHaiau3e HHGOpPMALMU O MEPeIOBBIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

-HPaBCTBEHHOT'O CO3HAHMS, ITUUECKOTO MOBEICHUS;

-CIIOCOOHOCTH OIIEHUBATh CUTYyAalluH, CBSI3aHHBbIE C XMMUYECKUMU SBJIICHUSIMHU, U TMIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

-TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M MOCTYNKW CBOMX TOBAPUILEH C MO3UIIMI HPABCTBEHHBIX M IPABOBBIX
HOPM U OCO3HaHME MOCJIEACTBUM ITUX MOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbSI:

-IIOHUMAaHMsI [IEHHOCTEH 30pOBOTO U 0€30MacHOro oopasza »KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOILICHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;



-coOmrofieHusT mpaBmwil 0€30MacHOr0 OOpaleHus ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOW >XU3HU U B TPYIOBOMU
NEATEIIbHOCTH;

-IOHUMAaHUs I[IEHHOCTU TPaBUJl HHIMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MaCHOT0 TOBEJCHUS B CHUTYallUsX,
YIPOXKAOIIKMX 3J0POBbIO U KU3HU JIIOJEH;

-0CO3HAHMUS TMOCJIECACTBUI M HETPUSITHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOT OIS, HAPKOTHKOB, KyPEHHS);

5) TPyA0BOIr0 BOCIIUTAHMSA

-KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B YYEOHO-MCCIEA0BATENbCKOW JEeATEIHbHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JEATECIbHOCTH,

-YCTaHOBKH Ha aKTHUBHOE Y4YacCTHE B PEIICHUM MPAKTUUYECKUX 3a/1ad COLIMATbHON HAMPaBICHHOCTHU (B paMKax CBOETO
KJIacca, IIKOJIbI);

-MHTEepeca K MPAaKTUYECKOMY H3Y4YEHHUIO TIpodeccuil pazauyHOro pojia, B TOM YHKCIE HA OCHOBE IMPUMEHEHUS
PEAMETHBIX 3HAHUI IO XUMUHU;

-YBa)XEHUS K TPYIY, JIIOISIM TPYla U pe3yJibTataM TPYyJ0BOH JAesSTEIbHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIyAJIBHOW TPAeKTOPUU O0Opa3oBaHus, Oymymiedl mpodeccuu u
peanu3anuu cOOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10TrNYeCKOro BOCIIUTAHMS:

-3KOJIOTUYECKH 11€IeCO00PA3HOr0 OTHOILICHHUSI K IPUPOJIE, KAK UCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3eMJIE;

-IIOHUMAaHWUSI TII00aTBFHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM, BIUSHUS S3KOHOMHUECKUX MPOIIECCOB HA COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

-OCO3HAaHUSI HEOOXOJUMOCTH HCHOJB30BaHUS JOCTHIXKEHUNW XUMHUU JJIg pEHIeHUs BOMPOCOB PaIlMOHAIBHOIO
MPUPOJIOTIOIH30BAHUS;

-aKTUBHOTO HENPUATUS IEUCTBUN, NMPHUHOCIIIMX BPEZ OKPYKAIOLIEW NPUPOAHOM Cpele, YMEHHs IPOTHO3UPOBATh
HEOJIaroMPUATHBIE IKOJIOTHYECKUE TIOCIECTBUS MPEANPUHIMACMBIX JCUCTBUIN U MPEIOTBPAIATD UX;

-HAJIMYMS PA3BUTOTO 3KOJIOTMYECKOTO MBIILICHHUS], 3KOJIOTHYECKON KYJIBTYPBI, OIBITA AEATEIbHOCTH SKOJOTHUYECKON
HaIlpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B MO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAIBHON NPAKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO ITPOTUBOCTOSITH UJE0JIOTUU XeMO(hoOuu;



7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

-cOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY VPOBHIO pPa3BUTUA HAyKH U
00111eCTBEHHON MPAKTUKU,

-MIOHUMAaHMsI CIENU(PUKA XUMHHM KaK HayKd, OCO3HaHWs €€ posum B (POPMHUPOBAHWUHU PAIMOHATHHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPENCTAaBICHUsI 00 OKpYyXKalollleM MUpE KaK O €JUHCTBE MPUPOJAbl U YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MPOo0JIeM COXPaHEeHUSI PUPOTHOTO PAaBHOBECHS;

-yOeXIEHHOCTH B OCO0OOM 3HAYUMOCTH XHMMHHM JJiI COBPEMEHHOW LMBWIM3AIMU: B €€ TYMaHHCTUYECKOU
HAIPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KYJBTYPhI, PEIICHUH TJI00AJIbHBIX MPOOJIEM
YCTOMYMUBOTO Pa3BHUTHs UYEJIOBEUYECTBA — CBHIPhEBOW, IHEPTETUYCCKOM, MUINEBOW W DKOJIOTHYECKOW O€30MacHOCTH, B
Pa3BUTHU MEIMIIMHBI, 00ECIIEUEHUN YCIOBUN YCHEIIHOTO TPYyJa W AKOJIOTHYECKH KOM(DOPTHOM >KM3HHM Ka)XJIOro 4jieHa
0O0IIIECTBA;

-€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHUS CYUIHOCTH METOJOB MO3HAHUS, HUCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HMCIIOJIL30BaTh MOJIydaeMble 3HAHMS Ui aHAIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETOo MUpa U
MPOUCXOMSIMNUX B HEM W3MEHEHUH, YMEHHUS JeiaTh OOOCHOBAaHHBIC 3aKIIOUCHUS HAa OCHOBE HAyYHBIX (DAKTOB
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSTEIBLHO MCIIOJIb30BAaTh XUMUUECKUE 3HAHUS VISl pEUICHUs MPoOJieM B peaibHbIX KU3HEHHBIX
CUTYyaIUsX;

-MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON JEATENbHOCTH;

-TOTOBHOCTH M CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY TIOJYYCHHUIO HOBBIX
3HAHWH MO0 XMMHUU B COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSMU;

-MHTEepeca K 0COOCHHOCTSM TpYy/ia B pa3iu4HbIX cdepax MpoPpecCHOHAIBHON AeSTENbHOCTH.

METANPEIMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO MpeaMeTa « XUMHEs» Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHUS
BKJIIOYAIOT:

-3HauYMMble IS (POPMHUPOBAHUS MHUPOBO33PEHUS] OOYUYAIOUIUXCS MEXIUCUUILUIMHAPHBIE (MEXIPEIMETHbIC)
oOIlieHayYHbIe TIOHATHS, OTPAXKAIOININE IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHENU(PUKY METOJOB ITO3HAHMS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPTUs, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIM (HaKT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIeIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

-YHHUBEpCalbHble y4eOHbIC NEeUCTBUS (IMO3HABATENIbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIC), 00ECIIECUMBAIOIINE
dbopmupoBanre GYHKIIMOHATHLHON TPAMOTHOCTH Y COTIMAIBHON KOMITETCHIIMHA 00YYaIOmuXCs;

-CIIOCOOHOCTh O0YYAONMIMXCSA WCIOIB30BaTh OCBOCHHBIC MEKIUCIHUILIMHAPHBIC, MHPOBO33PEHUCCKUE 3HAHUS U
yHUBEpCAIbHbIC yU€OHbIE IEUCTBHUS B IO3HABATEILHON M COLIUATILHOM MPaKTHKE.

MeramnpeaMeTHble  pe3yJIbTaThl  OTPAXKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMM  Y4EOHBIMHM  MO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJajieHne YHMBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU JAeHCTBUSIMH:

1) 6a30Bble JJoruvecKue aeMcTBUSI:

-CaMOCTOSITENHHO (POPMYJIUPOBATH U aKTyaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

-ONPENENATh LENU JEATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUM HX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI
NEATEIbHOCTH C TTOCTABJICHHBIMHU LIEISIMU;

-MCIIOJIb30BaTh NPU OCBOCHHM 3HAHWUW MPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIICISTH XapaKTEPHbIE MPU3HAKU
MOHATUN W yCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE TOHSTHS Il OOBSICHEHUS OTAEIbHBIX
(aKToB U SBIICHUN;

-BBIOMPATH OCHOBAHUS U KPUTEPUU JJIs KIacCU(PUKAIIMK BEUIECTB U XUMUYECKUX PEAKII;

-yCTaHaBJIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEKY U3y4aE€MbIMU SIBICHUSAMU;

-CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JCAYKTHUBHbIC, MO AHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH M
POTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIMPOBATH BHIBOJBI U 3AKITIOUCHHUS;

-IIPUMEHSTH B MPOIECCE MMO3HAHUS, UCIIOJIb3YEeMbI€ B XMMUU CUMBOJIUYECKHE (3HAKOBBIE) MOJIENH, TPE0oOPa30BhIBATh
MOJICJIbHBIE TIPEJCTABICHUS — XUMUUYECKUN 3HAaK (CMMBOJI) dJIEMEHTa, XMMUYecKas (Gopmysia, YpaBHEHHE XUMUUYECKOM
peaKkiMu — MpU PEIICHUM Y4YEeOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3a/lady, MPUMEHSTh Ha3BaHHBIE MOJICIbHBIC
MPEACTABICHUS IS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE NeiiCTBUSA:

-BJIaIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIMI;



-popmynupoBaTh L€ M 337a4d  MCCJIEOBaHMs, HCIIOJIb30BATh IIOCTABJIEHHBIE W  CaMOCTOSITENIbHO
chopMyIupOBaHHbIE BOIPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 11 (POPMHUPOBAHUS TUIIOTE3bI MO TIPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

-BJIaJIETh HABBIKAMU  CAMOCTOSITEJIBHOTO IJIJAHUPOBAaHUS U MPOBEIEHUS YUYEHUYECKHUX SKCIEPHUMEHTOB,
COBEpIICHCTBOBATh yMEHMsI HAONIOAATh 3a XOJOM TIpOIecca, CaMOCTOSITENbHO MPOrHO3MPOBATh €ro Ppe3yJbTar,
¢opMynupoBath 0000IIEHUS U BBIBOJABl OTHOCUTENIBHO JIOCTOBEPHOCTHU pE3YyJbTAaTOB HCCIEIOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTUET O TIPOJICTIAHHON PaboTe;

-pUOOpEeTaTh OMBIT YYEHUYECKOM HCCIEN0BATENbCKOW M MPOEKTHOM JEeATEIbHOCTH, MPOSBISATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOMCKY METOJOB pPELIEHUs MPAaKTUYECKHUX 3a]ay, PUMEHEHHUIO Pa3IMYHbIX METOOB
NO3HAHUS.

3) pabora ¢ nunpopmanueii:

-OPDUEHTUPOBATHCS B PAJIMUHBIX MCTOYHUKAX HMHGOpMAMK (HAyYHO-TIOMYJIApHAs JUTepaTypa XUMHUYECKOIO
COJIep>KaHMsl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BUAOB U (OpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

-(popMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH PA3TUYHBIC METOIbI MPU MOUCKE B 0TOOpe MHPOPMAIIUU, HEOOXOTUMOM s
BBINIOJIHEHUS YUEOHBIX 33714 ONPeIeIEHHOTO TUTIA;

-IpUOOpETaTh OMBIT KCIONb30BaHUA MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

-CaMOCTOATEIBHO BBIOMPATH ONTUMAIBHYIO (OpMY MpeAcTaBiieHUss MHPOpMauH (CXEMBbl, TpauKu, AUArpamMMBbl,
TaOJIUIBl, PUCYHKHU U JIpyTHUE);

-MCIOJb30BAaTh HAYYHBIN $I3bIK B KA4yeCTBE CpEACTBA IMpU padboTe ¢ XUMHYECKOW HHGpOpMAaIMeil: MPUMEHSTh
MeXIpeIMeTHbIE (PU3NUECKre U MATEMAaTUUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00OpeBUATypbl, HOMEHKIIATYPY;

-MCIOJIb30BATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUECKHE CPECTBA HATJISITHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHHUKATHBHBIMHU ACHCTBHAMM:

-33/laBaTh BOIPOCHI 10 CYIIECTBY OOCYK/IaeMOM TEMbl B XOJE AMANOTa W/ MW JTUCKYCCHUH, BBICKA3bIBATh HJIEH,
(bopMyIMpPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBITTOJHEHHS MPEJI0KEHHOHN 3a1a4H;



-BBICTYNaTh C MPE3EHTALMEl PEe3yJIbTAaTOB MO3HABATEIBHON AEATEIbHOCTH, IMOJYYEHHBIX CAaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJTHEHUH XMMHUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKONW pabOoThI MO MCCIIEI0OBAHUIO
CBOMCTB M3y4aeMbIX BEIECTB, peaN3alMu y4eOHOTO NpoekTa U (HOPMYIUPOBATh BHIBOABI IO PE3yJIbTaTaM MPOBEAEHHBIX
WCCJICIOBAHUM ITyTEM COTIIACOBAHUS TTO3UIIUN B X01e 00CYX)ACHUSI M1 OOMEHAa MHCHUSIMH.

OBJaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU A1eHCTBUSIMH:

-CaMOCTOSITEIbHO IUIAHUPOBATh U OCYIIECTBIISTH CBOIO ITO3HABATEIbHYIO JEATEIbHOCTb, ONpeAesisi €€ Lelu u
3a/layd, KOHTPOJUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTHUPOBATH MpejlaraeMblii ajaropuT™M ACHCTBUU MpuU
BBITIOJTHEHUU YUEOHBIX M HCCIE0BATENIbCKUX 3a/]a4, BeIOMpaTh Haubosnee 3(pPEeKTUBHBIN CIOCO0 UX pelieHus ¢ y4ETOM
MOJIYYEHHUS] HOBBIX 3HAHUM O BEIECTBAX U XUMUYECKUX PEAKIIUSX;

-OCYLIECTBIISITH CAMOKOHTPOJIb CBOEHM JEATEIHOCTH HA OCHOBE CaMOaHaInu3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

[TpenmeTHbIE pe3ysIbTATHl OCBOCHMS Kypca «Oprannyeckast XUMHsD» OTPaKaroT:

-c(pOpMHUPOBAHHOCTH IMPEACTABICHUI O XMMUYECKOW COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, POJH
XUMUU B TO3HAHUM SIBJICHUN TPUPOAbL, B (POPMUPOBAHUM MBIIUIEHUS U KYJbTYpbl JUYHOCTH, €€ (DYHKIMOHAJIbHOMN
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PElICHUs] MPAKTHUECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJTHOM CPELE;

-BJIAJICHAE CHCTEMOM XHMMMYECKMX 3HAaHHWW, KOTOpas BKJIKOYACT: OCHOBOINOJATAIOIIME IOHATUSA (XUMUYECKUN
3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aroma, MOJIEKYJa, BaJ€HTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMUYECKas CBSI3b,
CTpyKTypHas (opmyia (pa3BépHyTas U COKpali€HHas), MOJb, MOJISIpPHAs. Macca, MOJIIPHBIM OOBEM, YyIrIepOIHBIN CKEJET,
(GyHKIIMOHAIBHAS TPYIINA, paguKal, H30MEepHsi, U30MEPbI, TOMOJOTHYECKHI PsAl, TOMOJIOTH, YTJIEBOJOPObI, KUCIOPOA U
a30TCoJIep KaIAE COEAUHEHUSI, MOHOMEP, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUH U
3aKOHBI (TEOpHsl CTpOoeHus opraHudeckux BemectB A. M. bByTiepoBa, 3akOH COXpaHEHMsI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHH; MHMPOBO33PEHUECKHE 3HaHMs, JieXKalllueé B OCHOBE IOHUMAaHUS



MPUIUHHOCTH M CUCTEMHOCTH XMMHYECKHMX SIBICHHM, (DAKTOJOTHYECKHE CBEJCHUS O CBOMCTBAxX, COCTABE, IMOJYYCHUHU H
0€301acCHOM HCIIOJIb30BAaHUM BaXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U MIPAKTUUECKOM JEATEILHOCTH YEIOBEKA,

-cOPMUPOBAHHOCTh YMEHUU BBISBIISITH XapaKTEpHbIC MPU3HAKU TOHATHUM, YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME TOHSTUS TMpPU ONUCAHUM COCTaBa, CTPOCHUSI M MPEBPAIICHUNA OpPraHUYeCKuX
COCTMHCHUH;

-cOPMUPOBAHHOCTh YMEHUN HCIIOIB30BaTh XHWMHYECKYIO CHMBOJIMKY [IJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOW) (OpMyJl OpPraHMYECKUX BEIICCTB M YPAaBHCHUN XHUMHUYECKUX PEaKIIUH,
W3TOTaBJIUBaTh MOJEIH MOJIEKYJl OpPTaHMYECKUX BEIIECTB JJIsl WUIIOCTPAIMU UX XUMHYECKOTO0 M MPOCTPAHCTBEHHOTO
CTPOCHHUS;

-c(OpMHUPOBAHHOCTh YMECHHI yCTaHABIMBAThH MPHUHAJICKHOCTh H3YYCHHBIX OPTraHUYSCKHUX BEIIECTB IO MX COCTABY U
CTPOCHHUIO K OMNpENeNIEHHOMY KJIacCy/Tpyniie COeAMHEHUM (YIJIEBOJOPOJBI, KHCIOPOA U a30TCOJEpIKAINE COSTUHCHHS,
BBICOKOMOJICKYJIIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHus 1Mo cucremarudeckod HomeHkimarype (IUPAC), a Takxke
MPUBOJUTH TPUBUAILHBIE HAa3BAHUS OTACIBHBIX OPraHUYECKUX BELIECTB (ITWICH, MPOIMMWICH, alleTUJICH, STUICHTJINKOIb,
rmnepuH, ¢eHos, GOopMalbIerua, aleTalnbIeTH], MypaBbHHAS KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs KHUCJIOTa,
CTeapuHOBas KUCIIOTA, TIII0K03a, PpyKTO3a, KpaxMall, IeUTH0J103a, TIIMIUH);

-chOpPMUPOBAHHOCTh YMEHHUS OMPEICNIATh BUJBI XUMHUYECKONW CBSI3U B OPTaHMYECKUX COCAMHEHUAX (OJIMHAPHBIC U
KpaTHBbIE);

-c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUsI TEOPUHM CTPOEHUs opraHuyeckux BemiecTB A. M. byrtiepona
JJ1s1 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

-c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PU3HYECKUEC U XHUMHYCCKHUE CBOMCTBA TUITMYHBIX
NpEeACTAaBUTENICH Pa3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIEeCTB (METaH, ATaH, 3TWJICH, IPONIICH, alleTUIIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, OeH307, METaHOJ, 3TaHOJ, STWICHIJUKOJb, TJMIEPUH, (EHOJ, aleTalIbAETUll, MypaBbUHAs U
YKCYCHAasl KHCIJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KHUCJIOTa), WUTIOCTPUPOBATh M'EHETHUECKYIO CBSI3b
MEXy HUIMH YPaBHCHHUSAMHU COOTBETCTBYIOIINX XMMUYECKUX PEAKITUI C UCIIOIB30BAaHUEM CTPYKTYPHBIX (DOPMYII;

-cOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHKU YTJIIEBOJAOPOIHOTO CHIphsA (HE(PTh, MPUPOIHBIN Ta3,
yTOJIb), CIOCOOBI UX TIEPepabOTKU U MPAKTHUECKOE TPUMEHEHHE MPOYKTOB MepepadoOTKH;



-c(popMHPOBAHHOCTH YMEHUI MPOBOJUTH BBIUMCICHUS MO XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJTHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

-c(hopMHPOBAHHOCTH YMEHHI BIIAJETh CUCTEMOU 3HAHHUI 00 OCHOBHBIX METOAAX HAYYHOTO IMO3HAHUS, UCTIOIb3YEMBIX
B XMMHUHU IPU M3YYEHHUH BEIIECTB U XUMUYECKUX SIBJICHUHN (HAOIOIEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJAEINPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I INPUHATUSA PEIICHWM B KOHKPETHBIX >KU3HEHHBIX CHTyalUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHEHUEM;

-cOpMUPOBAHHOCTh YMEHHMHM cOONIOAATh MpaBWIA IMOJb30BAaHUSA XUMHUYECKOM TMOCYJIOHM M J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaKXe MpaBWia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH MO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

-c()OpMUPOBAHHOCTh YMEHHMM MJIAHUPOBATH M BBIMOJHATh XUMUUYECKHIN SKCIIEPUMEHT (MPEBpAILEHUsT OPTraHUYECKUX
BEILIECTB IIPU HarpeBaHHUM, MOJYUYEHUE FTUIICHA U U3YUYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEILIECTB,
JeHaTypauus OeJIKOB MpPU HArpEeBAHHMH, IBETHBIE PEAaKI[MU OEJIKOB) B COOTBETCTBUM C MPABWIIAMHM TEXHUKH O€30MaCHOCTH
npu OOpalieHHH C BELIECTBAMH M JIaDOpaTOpPHBIM O00OpYJOBaHHMEM, MPEICTABIATh PE3yIbTaThl XUMHUYECKOTO
JKCIEPUMEHTa B (OopMe 3alHCHU YpPaBHEHHH COOTBETCTBYIOLIUX peaKUMid U (OpMYyJIHMPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yJIbTaTOB;

-c)OPMUPOBAHHOCTh YMEHUM KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYI0 HMH(OpMaALUIO, MOJIy4YaeMy U3 Pa3HbIX
VCTOYHHUKOB (CpeACcTBa MacCOBOM MH(popMauuu, NHTEpHET U IpYyTruXx);

-c(hopMHPOBAHHOCTH YMEHUN COOIIOAATH MPAaBHJIA SKOJOTHYECKH 11€JIeCO00pa3HOTO MOBEACHHS B OBITY U TPYAOBOM
NEATENBHOCTH B IEJSIX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOUIEH NPUPOAHON Cpeabl, OCO3HABaTh ONACHOCTH
BO3JICVICTBUS Ha KUBBIE OPraHU3MbI ONPEIETEHHBIX OPTaHUYECKUX BEIIECTB, NOHMMAas cMmblica nokaszarens [1/IK, noscHaTs
Ha IpUMepax CocoObl YMEHBIIEHUS U TPEAOTBPALIEHUS X BPETHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,

-I1s1 OOYyYaroIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBBSI: YMEHHE MPUMEHSATh 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METOZaX IMO3HAHMSI BEIIECTB U XUMUYECKUX SIBJICHUN;

-JIJIS1 CIENBIX U CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHUE MCIOJIb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY 0003HAUYCHUM
JI. bpaiins nuis 3anucu XuMU4ecKux Gopmyi.



11 KIIACC

[TpenmeTHble pe3ysIbTaThl OCBOCHMS Kypca «O011ast 1 HEOpraHuYecKasi XUMHsD OTPAKaIOT:

-c()OPMUPOBAHHOCTH MPECTABICHUN: O XMUMUUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, POJIH
XUMUU B TO3HAHHWH SIBJICHUN TPHUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIHHOM
I'PaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

-BJIaJICHUE CHCTEMOM XHMMHMYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBONOJATrarOUIMe MOHATUS (XUMUYECKUN
9JIEMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTAIH AaTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb,
AIEKTPOOTPUILIATENLHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas CBSI3b (KOBaJCHTHAs, HIOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJNINYECKAasT PEMIETKA, TUIbl XUMHUYECKUX PEAKIMH, PACTBOP, JIEKTPOJUTHI, HEANEKTPOJIUTHI, IEKTPOIUTHUECKASL
JUCCOLIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM pEaKIUU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TCOPHS IICKTPOJTUTHUECKON AUCCOIUAIUK, nepuoaudeckuii 3axkoHn J[. 1. MenaeneeBa, 3aKOH COXpaHEHUST MacChl
BEILIECTB, 3aKOH COXPAHEHUS M IMPEBPAIICHUS HEPTUM MPU XUMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHIL
A3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NMPUUYUHHOCTU U CUCTEMHOCTH XMUMHUYECKUX
SBJICHUW, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUHM M OE30MaCHOM HCIOJIb30BAaHUU BAKHEUILNX
HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTUIECKON NEATEITLHOCTH YEIIOBEKA;

-cOpPMUPOBAHHOCTh YMEHUMW BBISBISITH XapakTEpPHbIC NPU3HAKA TIOHITHH, yCTaHABIMBATH HMX B3aUMOCBSI3b,
VICIIOJIB30BAaTh COOTBETCTBYIOILIME MOHATHS IIPU ONIMCAHUY HEOPTAaHUYECKUX BEILIECTB U X MPEBPALLCHUN;

-c)OPMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XHMHUYECKYI) CHMBOJIUKY JUIsl COCTaBjieHUst (OpMyJ BEIIECTB HU
YpaBHEHUN XMMHUYECKHX peakuui, cucremarnueckyro HoMeHknarypy (IUPAC) u TpuBHalibHbIE Ha3BaHMS OTHEIBbHBIX
HEOPraHUYECKUX BEHIECTB (YrapHbIl ra3, YrJeKHCIbIA ra3, aMMHaK, Tami€Has U3BECThb, HEraméHas W3BECTbh, MUThEBAs
coja, UPUT U JIPYTHE);

-cOpPMUPOBAHHOCTh YMEHUN OMNpPENENsATh BAJICHTHOCTb M CTENEHb OKHUCICHHS XUMHUYECKUX OJJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBA3M (KOBaJEeHTHAs, MOHHAs, METajulMuecKasi, BOJAOPOJHAas) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pEETKH KOHKPETHOrOo BemllecTBa (aTOMHas, MOJEKyJspHas, HWOHHas,
METaJNINYECKas), XapaKTeP Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCUHEHU;



-c(popMHPOBAHHOCTh YMEHMH YCTAHABJIMBATH MPHUHAJICKHOCTh HEOPraHMYECKMX BELIECTB MO HX COCTaBy K
onpeAeNéHHOMY KJIAcCy/TpyIllie COEIMHEHUN (MpOCThle BEUIECTBA — METAUIbl U HEMETallbl, OKCUJbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

-c(hOpMUPOBAHHOCTh YMEHHUI PacKpbhIBaTh CMBICHI Hepuoandeckoro 3akona J[. Y. MenjgeneeBa u 1eMOHCTPUPOBAThH
€ro CUCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

-c(pOpMHUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX »3JEeMEHTOB 1—4
nepuonoB Ilepuoanueckoit cucrembl xumuueckux siaemeHToB JI. WM. MenaeneeBa, ucnosibp3ysi MOHATUSA «S-, p-, d-
AJIEKTPOHHBIE OPOUTANNY, «IHEPreTUUYECKUE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHUYECKUX
JIEMEHTOB M MX COCIMHEHMM MO nepuoaam u rpynnam llepumoandeckod cucrteMbl XuUMUYECKMX dnemeHToB I, H.
Menpaeneena;

-c(pOpMHPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA HEOPraHMYECKUX
BEIIECTB pPa3JIMYHBIX KJIACCOB, IIOATBEPKIATh CYIIECCTBOBAHUE TIE€HETHUYECKOW CBSA3M MEXAY HEOPraHWYECKHUMHU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

-c()OPMHUPOBAHHOCTh YMEHMS KIACCU(PUIMPOBATh XWMHUYECKHE PEAKLUUU [0 Pa3IUYHbIM IpU3HAKAM (YUCILYy U
COCTaBy pearupymroliux BEIIeCTB, TEIJIOBOMY 3((EKTy peakiuu, HU3MEHEHUIO CTENEeHEW OKHUCIIEHHS JIJIEMEHTOB,
00paTUMOCTH peakl, YYaCTHIO KaTalnu3aTopa);

-cpOPMUPOBAHHOCTh YMEHHMI COCTaBJIATh YPaBHEHHUS PpEAKIMI pa3IMYHbIX THUIIOB, MOJHBIE W COKpalIEHHBIC
ypaBHEHUS PEAKINl HOHHOTO 0OMEHa, YUYUTHIBAS YCIOBUS, IPU KOTOPBIX 3THU PEAKIINH UIYT JO KOHIIA;

-cpOPMHUPOBAHHOCTh YMEHHUW MPOBOJUTH PEAKUHUH, MOATBEPKIAAIOIIME KaYECTBEHHBIM COCTAaB pa3IMYHBIX
HEOPraHUYECKUX BELIECTB, pPACIO3HABATh ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BELIECCTB;

-c)OPMUPOBAHHOCTh YMEHHUI pPacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IMOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKLuid;

-c(pOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOHM peakuuu OT Pa3InYHBbIX (PaKkTOpOB;
XapakTep CMELICHUS] XUMUYECKOT0 paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3aelcTus (nmpunHuui Jle [larense);



-c)OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE MPOIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO
MOJIYYEHHS] CEPHOM KHCIIOThI, aMMHAKa, a TaKkke CHOPMUPOBAHHOCTh MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYCCKUX TPOOIeMaX XMMUIECKOTO TIPOU3BOJICTBA;

-cOpMUPOBAHHOCTH YMEHHUI MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM TIOHSTHS «MaccoBasi JOJII BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKUX PEAKITUIX, MACCHI BEMIECTBA WM 00BhEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAIIEHUS U COXPAHEHUSI YHEPTUU;

-cOpPMUPOBAHHOCTh YMEHHH COONIOAATh TpPaBWJIa IONH30BAHUS XUMHUYECKOW TIOCYJI0OH | J1abopaTOPHBIM
obopymoBaHMEM, a TaKXe MpaBUia OOpAIIECHUS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB;

-c)OPMUPOBAHHOCTh YMEHHMM IUJIAHUPOBATh W BBINOJHATH XUMHUYECKHHM SKCHEPUMEHT (pa3lioKeHHE IEepOKCUIa
BOJOpPO/Ia B NPHUCYTCTBHM KaTalll3aTopa, OIpEAeNIEHHE Cpelbl pPacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOW peaklud, pEeaKIMd HWOHHOTO OOMEHa,
KauyeCTBEHHBIC PEaKINU Ha CyJb(]ar-, kKapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE dKCTICPUMEHTATBHBIX
3amay o Temam «Metamib U «HeMeramib») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH 0€30MaCHOCTU MPU OOpaIeHUH C
BEIIECTBAMHU U J1a00paTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3yIbTaThl XUMUUECKOTO IKCIIEPUMEHTA B (hOpME 3amucH
ypaBHEHUH COOTBETCTBYIOIINUX PEAKITUH U ()OPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

-cOPMUPOBAHHOCTh YMEHUM KPUTHUYECKH AHAIU3MPOBATH XUMHUYECKYI0 WH(OOPMAIUIO, TOIYYaeMYI0 H3 Pa3HBIX
VCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKaUu, IHTEpHET U IPyTHX);

-c()OpMUPOBAHHOCTH YMEHHUN COOJI0/IaTh MPaBUiIa SKOJOTUYECKH 1€JIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJA0BOU
NESTENBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBbS M OKpYKAIOUIEH NpUPOAHOW Cpeibl, OCO3HaBaTh OMACHOCTb
BO3JICHCTBHSI HA )KMBBIC OPTraHU3MBI ONPECIEHHBIX BEIIEeCTB, TOHMUMas cMbIci mokazatens [1/IK, moscHaTs Ha mpumepax
CIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHS HA OPTAaHU3M YEIIOBEKA,

-5t O0y4YaroIMXCs C OTPAHMYECHHBIMH BO3MOYKHOCTSMH 3/I0POBBSI: YMEHHE IMPUMEHATH 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

-JIJIS1 CIENBIX U CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHUE MCIOJIb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY 0003HAUYCHUM
JI. bpaiins qj1s 3anucu XuMU4ecKux Gopmyi.



Temarnueckoe miaanuposanue 10 kiaace (Beero: 34 yaca, 1 yac B HegeJ110)

No Tema pa3nmena, ypoka Kon-Bo DnexrponHsbie (U(POBHIC) [Tpumevanue
ypoKa 4acoB 00pa3oBaTeNIbHBIC PECYPCHI
Pasnea 1. Teoperuyeckue 0CHOBBI OPraHN4YecKoil XuMuM — 3 yaca
1 . ) esson.edu.ru/lesson/a9f3d191-
[IpeameT oprannyeckoit XumMuu, eé 1 Sele-4624-2c00-
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHHE.
? =9 9
BBoaHbI MHCTpyKTax no Tb (MTB-01-2019) efb16fa43fbarbackUrl=%2F04%
2F10
2 Teopust CTPOEHHST OPTaHUYECKUX COETUHEHHUI A. esson.edu.ru/lesson/adf3d191-
M. ByTiepoBa, €€ OCHOBHBIE MOJIOKEHUSI 1 >ele-4e24-ac02-
[TepBuunbIii HHCTPYKTaX 110 Th efb16fad9f6a?backUrl=%2F04%
(UTB-01-2019) 2F10
3 esson.edu.ru/lesson/a9f3d191-
[IpencraBnenue o K1accuGUKAIMA OPraHUIECKIX
u ( ) 1 S5ele-4e24-ac02-
BemiecTB. HomeHkarypa (cucremaruueckas) u
B P efb16fa49f6a?backUrl=%2F04%
TPUBUAJIbHBIC HA3BAaHUSI OPTAaHUYECKUX BEIIECTB 2F10
Pa3nea 2. YraeBoaopoasl — 13 yacos
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN | bubmuorexa [JOK
pan https://lesson.edu.ru/04/10
5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN 1 bubmmorexa [IOK
AJIKAHOB https://lesson.edu.ru/04/10
6 . bubmuoreka [JOK
AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1
https://lesson.edu.ru/04/10
7 OTUIEH U NPONWIEH — NPOCTENIINe 1 bu6nuoreka [IOK
MIPEACTaBUTENHN aJTKEHOB https://lesson.edu.ru/04/10
8 [Tpaktuyeckas padora Ne 1. «[lomyueHue sTuneHa bubmmorexa [IOK
Y U3yYECHHUE €r0 CBOMCTB) 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

9 Anxanuensl. byranuen-1,3 u metunOyraguen-1,3. 1 Bbubnuoreka [JOK
ITosrydeHnEe CUHTETUYECKOTO KaydyKa U PE3UHBI https://lesson.edu.ru/04/10

10 AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, bu6mmorexa [IOK
TOMOJIOTMYECKUH Psill. ALIETUIIEH — MPOCTEUIINI 1 https://lesson.edu.ru/04/10
IIPEICTaBUTEND aJIKHHOB

11 Beluncienus no ypaBHEHHUIO XUMHYECKOU 1 bu6nuoreka [IOK
peakuuu https://lesson.edu.ru/04/10

2 ApeHbl: 6eH30J1 U TOJTy0J. TOKCUYHOCTH apEHOB 1 bubmiorexa HOK

https://lesson.edu.ru/04/10

13 ['eHeTHuecKas CBsI3b YIIIEBOIOPO/IOB, ) bubmmorexa [JOK
IIPUHAJICKAINX K Pa3IMYHbIM KJlaccaM https://lesson.edu.ru/04/10

14 IIprponHbIE HICTOYHHUKH YIJIEBOAOPOOB: bubnuoreka [IOK
IPUPOIHBII ra3 v MOMyTHbIE HE(PTSIHBIC Ta3bl, 1 https://lesson.edu.ru/04/10
He(PTh U MPOIYKTHI €€ epepadoTKu

15 [IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB: bubnnorexa [JOK
MIPUPOIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, 1 https://lesson.edu.ru/04/10
He(Th 1 MPOAYKTHI € epepadoTKU

16 KonTponbhas pabota mo pazaeny 1 bu6nuoreka [IOK
«YTIEeBOAOPOABD) https://lesson.edu.ru/04/10

Pa3nea 3. Kuciaopoacoaepskanue opranHu4eckue coeuHenus — 13 yacos

17 IIpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U 1 bu6nuorexa [IOK
aTaHoj. BogopoaHas cBs3b https://lesson.edu.ru/04/10

18 MHOroaToMHbI€ CIIUPTHL: STUJICHITIMKOJIb U 1 bubmmorexa [IOK
TIIULEPUH https://lesson.edu.ru/04/10

19 ®deHo: CTpOCHUE MOJIEKYJIBI, (PU3NIECKHE U i bubmmorexa [IOK
XUMHYECKHE CBOMCTBA, IPUMEHEHUE https://lesson.edu.ru/04/10

20 Anpaerunpl: GopMabICTHI U alleTAIbICTHI. bu6mmoreka [IOK
ArneToH 1 https://lesson.edu.ru/04/10
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21 OHOOCHOBHBIC MTPE/IC/IbHBIC KAPOOHOBBIC bubimoreka [JOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHAsI https://lesson.edu.ru/04/10

22 [TpakTudeckas pabora Ne 2. «CBoicTBa pacTBopa bu6mmorexa [IOK
YKCYCHOM KHCIIOTBI» https://lesson.edu.ru/04/10

23 CreapuHOBas U OJIEMHOBAsI KMCJIOTHI, KakK bubmmoreka [IOK
NPEJICTaBUTEIIN BBICIIMX KAPOOHOBBIX KHUCIOT https://lesson.edu.ru/04/10

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX bubmmorexa [IOK
MoOIOlIee ACHUCTBUE https://lesson.edu.ru/04/10

25 CrnoxHbIe 2UpPHI KaK MPOU3BOIHBIC KAPOOHOBBIX bubnuorexa [JOK
KACIOT. [ maponun3 cinoxxHbIx 3¢pupos https://lesson.edu.ru/04/10

26 XKupsi: rugponus, npuMeHeHne, OMOJIOTHYeCKas bubmuorexa [JOK
pOJIb XKUPOB https://lesson.edu.ru/04/10

27 VYraeBojpl: cocTaB, kiaccudukanus. Baxxueimue bu6nuoreka [IOK
NpEeJCTaBUTEINN: TII0K03a, (PpyKTO3a, caxaposa https://lesson.edu.ru/04/10

? Kpaxman u nemironosa Kak npupoaHble TOTUMEPDI bubmuoreia HOK
https://lesson.edu.ru/04/10

29 KonTponbhas pabota mo pazaeny bubnuoreka [IOK

((KI/ICJ'IOpOI[COI(ep)KaH_[I/IC OpTraHU4YC€CKUC

https://lesson.edu.ru/04/10

COCIUHECHUSD)
Pasnen 4. A3oTconepxkaiye opraHndecKkne coeMHeHus1 — 3 yaca

30 bubmmoreka [JOK

AMUHBI: METUJIAMUH U aHWUJINH
https://lesson.edu.ru/04/10

31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHUYECKHE bubmmorexa [IOK
COEIUHEHHS, UX OMOJIOTMYECKOE 3HAUCHUE. https://lesson.edu.ru/04/10
IMentnael

32

benku xak MMPUPOAHBIC BELICOKOMOJICKYJISIPHBIC
COCAUHCHU A

bubmuoreka [JOK
https://lesson.edu.ru/04/10
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Pa3nes 5. BoicokOMOJIeKYJIsIPHBbIE COeIMHEHHS — 2 yaca

33 OCHOBHBIE TIOHATHS XUMHH ) bubamorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://lesson.edu.ru/04/10
34 1 bubanoreka [JOK Cornacuo rpaduxy
https://lesson.edu.ru/04/10 TIPOMEIKYTOTHON
aTTeCTalluu,
AJIMUHUCTPATHUBHASI KOHTPOJIbHAs1 padora
YTBEPXKICHHOMY IPUKA30M
nupextopa MBOY COII
Ne7
BCEI'O: 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

TemaTtnueckoe miannposanue 11 kaace (Bcero 34 yaca, 1 yac B HegeJ110)

Ne Tema pasznena, ypoka Kon-Bo OnextpoHHbIe (1H(POBLIE) IIpumeuanue
ypoka 4acoB o0pa3oBaTeNbHBIE PECYPCHI
Pa3pnen 1. TeopeTrnueckune 0CHOBBI XuMuH — 13 yacos
1 XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1
ordh N aromos. BEo — K 116 bubmuorexa [JOK
KoH(Urypamus aToMoB. BBOHBIN HHCTPYKTAXK II
yP Py https://m.edsoo.ru/ff0d210c
Tb (UTB-01-2019)
2 [Tepuoanueckuii 3akoH u [leprnoanueckas cuctema 1
XUMHYECKUX B?GMGHTO]:’: . 1. MeHaeneeBa, UX CBA3b BuGnmorexa LIOK
C COBPEMEHHOM TEOPHEH CTPOCHHUS aTOMOB
p . p P https://m.edsoo.ru/ff0d227¢
ITepBuunblii nHCTpYKTaX 110 Th
(UTB-01-2019)
3 3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB XUMUYECKHUX 1
AJIEMEHTOB M MX COCIMHEHUH IO TpyInam 1
nepuoaaM. 3HaUCHHUE IEPHUOJNIECKOr0 3aKOHA 1 bubmmorexa OK
p ' p https://m.edsoo.ru/ff0d23dc
CUCTEMBI XUMHYeCKHUX 31emMeHToB JI.11. MenaeneeBa
B Pa3BUTUHU HAYKU
4 Crtpoenue BeniecTBa. XuMHUYECKasi CBSI3b, €€ BUJIbL; 1
. bubnunoreka [IOK
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H.
https://m.edsoo.ru/ff0d26ca
Bonopoanas cBsi3b
5 BaneHnTHOCTb. DneKTpooTpHUIIaTEIbHOCTh. CTENEeHb 1
okuciieHus. BelecTBa MOJIEKyISIpHOrO U bubmmorexa OK
’ yp https://m.edsoo.ru/ff0d28c8
HEMOJIEKYJISIPHOT'O CTPOCHHUS
6 ITonsTHe 0 nucnepcHbIX cucreMmax. McTuHHBIE U 1
KOJLJIO € pacTBO MaccoBas J10 elecTBa bubmorexa HOK
JLIOUTHBI TBOPBI. Basl JIOJIS BEIICCTBA B
P p https://m.edsoo.ru/ff0d2a6¢
pactBope
7 Knaccudukanmst 1 HOMEHKIIaTypa HEOPTraHUIECKUX 1
coeMHEeHNH. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX bubmmorexa OK
’ https://m.edsoo.ru/ff0d2be8
BEILECTB, Pa3JIUYHBIX KJIACCOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

Knaccudukanus XuMHUUecKuX peakiuii B
HEOpPraHMYECKON ¥ OPraHN4eCKOW XUMHUH. 3aKOH
COXPAHEHHUsI MACCHI BEIIECTB; 3aKOH COXPAaHEHUs U
IIPEBPALECHUS SHEPTUU IIPU XUMHUYECKUX PEAKIIMIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

9 CkopocTtb peakiuu. O0paTuMble peakiuu. bubmmoreka [JOK
XHUMHUYECKOE paBHOBECHE https://m.edsoo.ru/ff0d2d50
10 [Tpaktuueckas padora Ne 1. «BnusHue pa3indHbIX bu6nuorexa LIOK
(akTOpPOB Ha CKOPOCTH XUMHUYECKON PEAKLIUN https://m.edsoo.ru/ff0d2eae
11 DnekTpoauTHyecKas quccoruanus. [lonstue o
BoZIopoAHOM Tokazatene (pH) pactBopa. Peakuun bubnmoreka [JOK
HMOHHOTO OOMeHa. [ uapoIin3 opraHuvIecKux u https://m.edsoo.ru/ff0d323c¢
HEOPraHMYECKUX BEIIECTB
12 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTrie 006 AMEKTPONIN3€E PACILUIABOB U PaCTBOPOB Bubmmorexa [IOK
. https://m.edsoo.ru/ff0d350¢
coueit
13 Konrponsnas padora no pasneny «Teoperuueckue

OCHOBBI XUMHHN»

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5230

Pa3znea 2. Heopranuueckasi xumus — 17 yacon

14 Mertasnel, ux nojoxenue B [lepruoguueckoii cucreme
xuMmudecknx daeMerToB 1. V1. MenneneeBa u bubmuorexa [JOK
0CO0EHHOCTH cTpoeHHs aTOMOB. O0mue pusmueckue https://m.edsoo.ru/ff0d37fa
CBOICTBa METAJJIOB
15 CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif bubnuoreka [JOK
HalpsKEHUN METAJIOB https://m.edsoo.ru/ff0d3al6
16 XHMHYECKHE CBONCTBA BAXKHEHUIIINX METAJIIOB
(HaTpuii, KaJIUi, KaJIbLIUA, MarHU, aTFOMUHUN) U UX bubmorera [TOK
. https://m.edsoo0.ru/ff0d3b88
COCAMHCHUI
17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeIUHEHNN

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX bubmuorexa [JOK
COEIUHEHUI https://m.edsoo.ru/ff0d3134
19 [TpakTtudeckas padora Ne 2. "Pemenne bubmuoreka [JOK
AKCIIEPUMEHTANIBHBIX 3a/a4 1Mo Teme «MeTtamibi»" https://m.edsoo.ru/ff0d40c4
20 Hewmetannsl, ux nonoxxenue B [leprnonnueckoi
but6mmoreka [IOK
cucteMe xumudeckux 3jaeMeHToB . 1. Menaeneepa
https://m.edsoo.ru/ff0d4290
U 0COOCHHOCTH CTPOEHUSI aTOMOB
21 dusnueckue cBOMCTBa HEMETAIOB. AJIJIOTPOIHS
HEMETaJUIOB (Ha MMPUMEPE KUCI0POa, CePhI bubmmorexa LOK
pHMep poOAa, cephl, https://m.edsoo.ru/ff0d448e
dbocdopa u yriepoaa)
22 XUMHYECKHE CBOMCTBA I'aJIOTCHOB, CEPBI M UX bubmmoreka IIOK
COEeIUHEHNN https://m.edsoo.ru/ff0d4614
23 XuMH4ecKue CBOMCTBA a30Ta, pochopa u ux bu6nuoreka [JOK
COEIUHEHU https://m.edsoo.ru/ff0d497a
24 XUMHUYECKUE CBOMCTBA yTIepoaa, KpEMHUS U HX bubnmoreka [JOK
COCTMHECHU N https://m.edsoo.ru/ff0d4790
25 [IpuMeHeHne Ba)XKHENIINX HEMETAUIOB U UX bubmmoreka [JOK
COEeIUHEHNN https://m.edsoo.ru/ff0d4c4a
26 O0001IeHNEe U cUCTEMATH3Alls 3HAHUH 110 TEME
«Hemeramnely. BeruucieHus no ypaBHeHUIM bubmorexa HOK
' . yp . https://m.edsoo.ru/ff0d4ae2
XUMHYECKHUX PEaKINii U TePMOXUMHUUYECKUE PACUETHI
27 [Tpaktudeckas padora Ne 3. «Permenne bubmuoreka [JOK
AKCIIEPUMEHTAJIbHBIX 3aa4 1o Teme "HemeTamibr"y» https://m.edsoo.ru/ff0d4dd0
28 KonrposbHas pabora mo temam «MeTauibh U
«HemeTamieny bubmorexa TIOK
https://m.edsoo.ru/ff0d4dd0
29

HeOpFaHquCKHe N OPpraHN4YCCKHUEC KUCIIOTHI.
HeOpFaHquCKHe N OPraHN4YCCKUC OCHOBAHUA

bubnunoreka [IOK
https://m.edsoo.ru/ff0d50d2
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30

AM(I)OTCpHLIe HCOPraHNYCCKUC U OPTaHUYCCKUC
COCOUHCHMUA. I'eneTnmyeckas cBs3b HCOPTraHUYCCKUX U
OpTraHUYCCKUX BCHICCTB

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

Pa3znen 3. Xumus u Ku3Hb -4 yaca

31 Poib XxuMuH B 00ecIie4eHur SKOJIOTHYECKOM, 1
SHEPTEeTUYECKON 1 MUIIEBON 0€30MaCHOCTH, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4{42
Pa3BUTUU MEAUIIUHBI
32 [IpencraBienust 06 OOIIMX HAYYHBIX IPUHIIUIIAX 1 bu6nuoreka [JOK
IIPOMBILIIEHHOTO IT0Jy4Y€HHUs] BA)KHEHUIINX BELIECTB https://m.edsoo.ru/ff0d542e
3 YenoBek B MUpPE BEILIECTB U MaTEPHATIOB : buommorexa OK
https://m.edsoo.ru/ff0d55a0
34 1 CornacHo rpaduky

AMMHHMCTPATHBHAs1 KOHTPOJbLHAasl padoTa

IIPOMEKYTOYHOU
aTTEeCTalWH,
YTBEPKIECHHOMY
IIPUKA30M JIUPEKTOpa
MBOY COII Ne7

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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